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HPEAUCJIOBHUE

Wnes HOOC]EpHl, OTBETCTBEHHOCTH YEIIOBEKa 3a Cynp0y Omocdepsl, a, clegoBaTelbHO, M 3a Oymyliee
4enoBevecTBa, chopMyaupoBaHHAs HAIIUM cooTedecTBeHHMKOM B. WM. BepHajackum, poaunach B KadecTBe
IbTePHATHBBI BO33PEHUIO HA MHP KaK Ha OC3rpaHUYHYIO KJIaJI0BYIO PECYpPCOB.

Ceromusi HeT OCTpON HEOOXOIWMOCTH JOKa3blBaTh, YTO MPUHIUI MOTPEOUTENHCTBA, TOYHEE, YCIOBHS
HpI/IpO)IHO-MaTepI/IaJ'[I)HOI\/'I KU3HU O6HI€CTBa, MOCITYXXMBIIUC €T0 OCHOBAHUCM, IO CYIICCTBY YK€ HCUCPIIAHBI.
N3menenus B Ouocdepe, SBIAIOIMIMECS PE3yNbTaTOM aKTHBHOW UYEIOBEUYECKOHW AESTENbHOCTH B HBIHEIIHEM
CTOJIETUH (TIOBBIIIIEHUE TEMIIEPATyphl TOBEPXHOCTU 3€MJTH, II00ATBHOE 3arpsi3HEHUE BOJIBI, BO3/1yXa U MOYBHI,
OIYCTHIHMBAHUE TUIAHETHI, 3arps3HeHrne MUpPOBOTro OkeaHa, pa3pylleHHE O30HHOTO CJOs), U3BECTHBI ceiuac
KaXXZI0OMY YCJIOBCKY. HOSTOMy COBPEMCHHBIC KOHICHIMKW HNPHUPOAOINOJIb30BAHUA OOJIKHBI 6331/Ip0BaTBC$I Ha
MPUHIIMIIAX TAPMOHUYHON ONITUMHU3ALUN YCTIOBHM B3aUMOJICHCTBUS Y€TIOBEKA C MMPUPOJIOH.

B yueObHOM mocoOum, mpeamaraeMoM CTYACHTaM BY30B M KOJUIEDKEH, JETaNIbHO H3JI0KEHBI OCHOBHBIC
aCTMeKThl TJIOOATBHBIX OJKOJOTHYECKHX MpoOieM BTOpoi monoBuHBI XX crojetus. Crneuuduueckoi
0COOEHHOCTBIO JAHHOTO YU4€OHOTO TOCOOUS SBISIETCS TO, YTO MPU U3JIOKEHHH OCHOB HKOJIOTHHU CYIIECTBEHHOE
MECTO OTBOAMTCS MAaTeMAaTUYECKUM MOJEISM, OMUCHIBAIOIIMM TPUPOIHBIE TMPOILECCHl, MOIAAIOIINEcs
hopmanm3anuu.

Yyenue o Hoochepe BKIIOYAeT B ceOs B KadyecTBE HEOOXOAMMOTO KOMITOHEHTa BOIPOCHI 0€30MacHOCTH
XKu3HenesTeNbHOCTH. COOTBETCTBEHHO ATOMY y4eOHOE TOCOOME COIEpPKHT pa3felibl, B KOTOPHIX TEeMaTHKa
0€30MMacHOTO B3aUMOJICHCTBUS YETIOBEKa CO Cpefoi ero oOuTanus (IpUpoIHasi, MPOU3BOACTBEHHAs, OBITOBAs)
00BbEIMHEHA C BOTIPOCAMH 3aIUTHI YEJIOBEKA OT HETaTUBHBIX (DAKTOPOB YPE3BBIYANHBIX CUTYAIIU.

KauecTBO OKkpyskaromieil cpenbl U aHaIU3 MOTEHIIMATBHBIX BO3MOXKHOCTEH €€ OCHOBHBIX JKOJOTHYECKHX
COCTABJIAIOIIHNX MpejIararoT 4YCTKYO OpraHu3allii0 MOHUTOPHUHIA CUCTEMBI Ha6J'IIO}1€HI/II\/’I U KOHTPOJIA 3a €€
cocrosiHueM. [Ipr 3TOM TOKCHKOIOTUYECKHE AaCIEKThl BCECTOPOHHETO aHajin3a OKpYyKalled cpeasl B
YCIIOBHSIX COBPEMEHHOTO IKOJIOTHYECKOTO KPU3Hca MPHOOPETAIOT 0COOYIO 3HAYUMOCTb.



HoBamme#t y4eOHOTO MmMocoOusi SBISIOTCS TIaBbI «DKOJOTUYECKUH MEHEIKMEHT» M «DKOJIOTHUYECKUI
MapKeTHUHI». 3JeCh aHAIM3UPYIOTCS COLMONPHPOJIHAs CHCTeMa Kak OOBEKT 3KOJOTHYECKOrO KOHTPOJS U
yIpaBIeHUs, a TAKXKe MPoOJieMa IKOJIOTUYECKON 0€30MaCHOCTH M MEXAHU3M YIIPABJICHHUS €10.

Kuznp 3acraBnsieT OOIIECTBO C€O3[4aTh CHUCTEMY BHEIIHETO pEryjiMpoBaHUS — CHUCTEMY HOPM IIpasB,
OXPaHSIEMBIX CUJION TOCYIapCTBa. DTHU BOIPOCHI MOJAPOOHO M3JIATAOTCS B II1aBe « IKOJIOTHIECKOE IIPABOY.

ABTOPCKHH KOLJIEKTHB

JILA. Mypaseii, JUPEKTOP JlerapTaMeHTa MATHU - Poccuiickoro l'ocynapcTBeHHOTO
Texnonornueckoro Yuusepcutera uM. K.3. Ilnonkosckoro, wi.-kopp. POA, n-p ¢us.-
Mart. Hayk, rpod. (1. 6, 9-12)

FO.I'. IOpoBuuKuii, Benymuili HaydHbld cOTpyAHUK MHcTHTyTa OMonoruu passutus PAH, n-p Ouon. Hayk,
npod. MATHU (ra. 1, 6)

O.C. lllopuna, noir. kadeapsl mpombiuieHHOHN 3konorun MATU, kauz. 6uon. Hayk (§ 2.3, 1. 4, 5)
JLLA. KpuBomenn, o1 kadeapsl mpoMelinuieHHON 3kog0run MATH, kan. TexH. Hayk (1. 13—26)

H.H. Poesa, 3aB. cekropoM MHcTuTyra TI7100ambHOrO KiIMMara W SKOJOTMM, 3aB. Kadeapoi
MOCKOBCKOr0 TrocyJIapCTBEHHOI'O 3a0YHOI'0 MHCTUTYTAa IHUIIEBOM NPOMBIIUIEHHOCTH,
qi.-kopp. POA, 1-p xum. Hayk, npod. (111. 3, § 2.1, 2.2)

H./. DpnamBuian,  Kauj. UCT. HAYK, Tpod. MOCKOBCKOT0 3a04HOT0 IopuaAnYecKoro uHcruryta (ri. 10, 11)

B.A. SIkoBaes, pexkrop KybGanckoro HHCTUTYyTa  MEXAYHAapOJHOIO MpEANpPUHUMATENIbCTBA U
MEHEPKMEHTA, JI-p 9KOH. HayK, pod. (II1. 6)

PA3JEJI 1. OCHOBBI OKOJIOT'NHN

Mgl He yHacienoBaiu 3eMIII0 HalluX OTIIOB.
MpbI B3sUTH €€ B JIONT y HAIINX JCTEH.
(M3 mamepuanos OOH)

I'maBa 1. OcHOBHBIE TOHATHUS, 3aKOHBI U KOHIICHIIHH
I'maBa 2. MOHUTOPHHT OKpY’Karolel cpebl
I'maBa 3. DKOTOKCHKOJIOTHSA

1. OcHOBHBIE TOHSATHS, 3aAKOHbI M KOHLIENIIMH
1.1. Konuenumus YKOCHCTEMBI

TepmuH «xomnorus» (0T rped. «Quxkocy — JOM, KWINLIE U «IOroc» — Hayka) Obul npeanoxkeH 6oiee 100
JIET Ha3a/l BBIIAIOINMCS HEMEIIKUM €CTECTBOUCIIBITATENIEM JDPHCTOM [ 'ekkenem.

B OykBanbHOM CMBICIE 9K0102uA — ITO HayKa 00 YCIOBUSIX CYIIECTBOBAaHHUS >KMBBIX OPraHU3MOB, HX
B3aMMOJICHCTBUAX MEXIY COOON U OKpYKAIOIIEH CPeIoi.

DKOJIOTHS — TaKyKe MEXJIUCLIUIIMHAPHOE CUCTEMHOE HayyHoe HampasieHue [27, 32]. Bo3HUKHYB Ha mo4Be
OMOJIOTMH, OHO BKJIIOYAET B ceOsi KOHIEMIWHU, TEXHOJIOTMH MaTeMaTuku, ¢u3uku, Xxumuu. Ho skomorus u
ryMaHUTapHas HayKa, MOCKOJbKY OT IOBEIEHHUS 4eJIOBEeKa, €ro KyJIbTypbl BO MHOTOM 3aBUCHUT cyAbOa
O6uocdepsl, a BMECTe ¢ Hel 1 4el0Be4YeCKOi IMBUIM3AINH.

B 3aBucumoctH OT cHenu@uK{ pelmaeMblX SKOJIOTMYECKHX 3a/ad CYIIECTBYIOT €€ pa3HOoOOpas3HbIe
IIPUKJIAIHbIE HAIPABJIEHUSA: UHKEHEPHAs, MEIULIMHCKAsL, XUMUUYECKasl, KOCMUYECKasi SKOJIOTHS, arpO3KOJIOTHs,
HKOJIOTHSI YEeJIOBEKa U T.JI.

Uro sBasfeTcs NOPEIMETOM  MCCIEAOBAaHUSA  OKOJIOTMM?  ODKOJOIMs  HM3ydaeT OpraHMu3alui U
(GYHKIIMOHUPOBAHME JKUBBIX CHCTEM 0oJiee CIOXKHBIX, YEM OpPraHU3M, T. €. HaJOPraHU3MEHHBIX CHUCTEM. DTH
CUCTEMBI MOJIYYHJIN HA3BAHUE IKOJIOTMUECKUX CUCTEM WIIA HKOCHCTEM.



IKocucmema — >5mo be3pazmepHas YCMoUUUBAas CUCTNEMA HCUBBIX U HEHCUBLIX KOMNOHEHMO8, 8 KOMOpOll
cosepulaemcs BHeWHU U 8HYMPEeHHUL Kpyeogopom seujecmea u duepeuu [27]. B kauecTBe mpruMepoB MOKHO
MIPUBECTH JIECHBIE IKOCUCTEMBI, TTOYBHI, THAPOCHEPY H T.1.

Camoli KpyITHO#M 3KOCHUCTEMOH, MpeIebHON Mo pa3MepaMm U maciutabam, siBiseTcs onocdepa. buochepoii
HA3BIBAIOT AKTUBHYIO 000J0YKY 3eMJIM, BKIIOYAIONIYI0 BCE XKUBBIC OPraHM3Mbl 3eMJIM W HAXOJSIIYIOCS BO
B3aUMOJICHICTBUM C HEXKHMBOW Ccpelol (XMMUYECKOWM H (u3nyeckod) Hamied IIaHEThl, C KOTOPOW OHH
COCTaBIISIIOT enuHoe 1ienoe. bruocdepa Hameil niuaHeTsl CyniecTByeT 3 MIIPA. JIET, OHA PAcTeT U YCIOKHIETCS
HamepeKkop TEHJECHIUSAM XOJOJHOW SHTPOMHMHON CMEpPTH; OHA HECeT Pa3syMHYIO KU3Hb M LHMBHIN3ALHUIO.
Bbuocdepa cymecrBoBama 3aq0iaro A0 MOSBICHUS 4YeJIOBEKa M MOXeT o0oiTHch Oe3 Hero. Hamportus,
CYIIIECTBOBAHHE YEJIOBEKA HEBO3MOXKHO 03 Onochepsl.

Bce ocranpHBIE SKOCHCTEMBI HAXOAATCS BHYTPU Ouocdepsl M SBISAIOTCA €€ mojacucteMamu. KpymHas
peruoHalibHas 3KOCUCTEMA, XapaKTEPU3YIOLIAscsl KAKUM-TH00 OCHOBHBIM TUIIOM PacTUTEIbHOCTH, HA3bIBACTCA
ouomom. Hampumep, OMOM MyCTHIHM WJIM BJIQXHOTO TpPOMHMYECKOro Jseca. ['opa3mo MeHbIIel cucreMoin
SBIIACTCS NONYIAYYUSA, BKIIOYAIOIIAs TPy 0cO0ei OJJHOTO BH/IA, T. €. €IMHOTO MPOUCXO0KICHUS, 3aHUMAIOIIas]
OIIpeIeIEHHBI y4acTOK. boiee CIOKHOW CHUCTEMOM, 4YeM TMOMYJSIHA, SIBISIETCA Coo0wWecmeo, KOTOPOe
BKJIIOUAET BCE MOMYJSALUU, 3aHUMAIOLIUE JTaHHYIO TeppUTOpUI0. TakuMm 00pa3om, MOmyJsius, COOOLIECTBO,
oroM, Orocdepa pacronararTcss B UEPAPXUUECKOM MOPSIKE OT MATBIX CUCTEM K KPYITHBIM.

Baxknoe creficTBHe uepapXxuuecKoil OpraHu3aii COCTOUT B TOM, UYTO MO Mepe 00beTUHEHHUSI KOMIIOHEHTOB
B Oosiee KpymHbIe (DYHKIIMOHAIBHBIC SAMHHIIBI HA HOBBIX CTYICHSX HEPAPXHUECKON JICCTHHUIIBI BO3HUKAIOT
HOBBIE CBOICTBa, OTCYTCTBYIOIIME HA MPEIbIIYIIUX CTYNEHSIX. DTH CBOMCTBA HEINb3s MPEACKa3aTh UCXOIS U3
CBOWCTB KOMIIOHEHTOB, COCTaBISIONIMX HOBBIM  ypOBEHb. OTOT TMPHUHIMII [OJYYWT HA3BAHHE
amepoxycenmuocmu. CyTb €ro: CBOUCMBA UYeN020 HEeBO3MOICHO CEeCMU K CYMMe CB0UCME e20 Yacmell.
Hanpumep, BoIOpoa v KUCIIOPO, HAXOSAIIMECS HA aTOMAPHOM YPOBHE, ITPH COSAMHEHUH 00pa3yIOT MOJICKYITY
BOJbI, OOJIAJAIONIYI0 YK€ COBEPIIEHHO HOBBIMH cBoWcTBaMu. Jlpyroii mpumep. Hekoropwie Bomopociau u
KHIIIEYHO-TIOJIOCTHBIC 00pa3yloT CHCTeMYy KOpauioBeIX pudoB. OrpomMHasi MPOIyKTUBHOCTE U pa3sHOOOpasue
KOPaJUIOBBIX pUGOB — SMEPKEHTHBIE CBOWCTBA, XapaKTEePHbIE TOJIBKO sl pu(OBOTr0 COOOIIECTBA, HO HUKAK
HE JIJISl €70 KOMIIOHEHTOB, XKUBYIIUX B BOJIE C HU3KUM COJIEp’KaHUEM OMOTEHHBIX JICMEHTOB.

JlesITenbHOCTh OPraHM3MOB B JKOCHCTEME MPUCHOCAOIMBAET TEOXMMHUYECKYI0 Cpely K CBOUM
OmosormdeckuM NoTpeOHOCTSIM. TOT (akT, 4TO XMMHUYECKUU cOocTaB aTMocepbl U CHUIbHO 3a0ydepeHHas
¢busnueckas cpeaa 3eMiIM Pe3KO OTIMYAIOTCS OT YCIOBUN Ha 000N apyroi miaHere CONHEYHON CHUCTEMBI,
mo3BoJinui chopmynupoBath runoresy ['en [49]. CornacHo 3TOM rUMOTE3€ UMEHHO JKUBBIE OPTAaHU3MBbI CO3/AJIH
U TIOJJICP’KUBAIOT HA 3emiie OJarompusTHbIE AJS KU3HU ycloBus. B tabm. 1.1 mpeacraBneH cpaBHUTEIbHBIC
aHanu3 cocraBa atMocdepsl 3emuin, Mapca, BeHepsl, a Takke THIOTETUUECKOM aTMOC(EpPHI, KOTOpasi UMeNach
Ha 3eMJie JI0 MOSBICHUS KU3HH.

Ta6nuua 1.1. Cocras armocdeps mianer
Conneynoii cucreMbl

Codepacanue 2a306 Mapc | Benepa | 3emas 6e3 | 3emna

6 ammocghepe, % HCUIHU
JByoxuch yriepona 95 98 98 0,03
Asor 2,7 1,9 1,9 79
Kucnopon 0,13 Cneast - Cneant 21
Temnepatypa nosepxHocTH, °C —53 477 - 290 13

Ckopee Bcero, 3elieHbIE pACTEHUS W HEKOTOPhIE MHUKPOOPTaHWU3MBI CBHITPAJId  OCHOBHYIO pOJIb B
dbopMupoBaHUHM 3eMHON aTMoc(epbl ¢ ee BBICOKHM COJEpKaHHUEM KHUCIOpOoJa U HU3KHM COACpKAHHEM
yriekucioro rasa. ['mnoresa ['en moauepkuBaeT BaKHOCTh HM3Y4YEHHUS M COXPAHEHHS ITUX PETYIHPYIOIIUX
MEXaHH3MOB, KOTOpBIE IO3BOJISIIOT arMocdepe MPHUCIOCcadbIuBaTLC K 3arpsi3HEHUSIM, OO0YCIOBIECHHBIM
JIEATEILHOCTRIO YEJIOBEKA.

B coctaB 3k0CHCTEMBI BXOJIAT CIEAYIOIINE KOMIIOHEHTHI:

e neopranmyeckue BemectBa (C, Oz, Ny, P, S, CO,, H2O m np.), KOTOpble BKIIOYAIOTCS B KPYyrOBOPOTHI

BEIIIECTB;

® OpraHuyecKue coeAnHeHus (OelKu, YriaeBOIbl, JUIMUIBI U JIP.), CBSI3BIBAIOIINE OMOTHYECKYIO (KUBYIO) U

abMOTHYECKYIO (HEXKHUBYIO) KOMIOHEHTHI 9KOCUCTEMBI,



e BO3IYIIHAs, BOAHAS U CyOCTpaTHAs Cpelibl, BKJIIOYAIOIINE KIMMATUIECKUN PEXUM U APYrue (PU3NUecKue
(bakTopsI;

® IPOJYLEHTHI, aBTOTPO(HBIE (CAMONUTAIOIIUECS]) OPIaHU3MbI, B OCHOBHOM 3€JIEHBIE PACTEHUs, KOTOPHIE,
UCIOJIb3YSl SHEPTUIO COJHEYHOI'O CBETA, CUHTE3UPYIOT OPraHMUYECKHE BELIECTBA U3 YIJIEKHUCIIOrO rasza u
BOJIbI;

® KOHCYMEHTBHl IEpBOro IOpsJKa (pacCTUTENbHOSAHBIE >KMBOTHBIE) M BTOPOro IMOpsAKAa (XMILHUKH),
reTepoTpo(HBIE OPraHU3MbI, B OCHOBHOM JKUBOTHBIE, TUTAIOLINECS APYTUMH OpTraHU3MaMHU;

® pEAYLEHThl WIM JECTPYKTOPbl, B OCHOBHOM OAaKTEPUM U I'PUOBI, KUBYIIHE 3a CUET PA3JIOKEHUS TKaHEH
YMEpIINUX OPraHU3MOB.

OOpa3oBaHne OpPraHMYECKUX BEIICCTB 3€JIEHBIMU PACTCHUSMHU MPU HCIOJIB30BAaHHM SHEPIUU COJTHEYHOTO

CBETa IPOMCXOIUT B IIpoliecce POTOCUHTE3A:

E
6C0O; + 6H,0 —» CgHjpO06 + 60, .

ConHua

VY 3enensix pactenmii H,O okwucnsercs ¢ oOpasoBanueM razoodpasHoro kuciopoga Oz, mpu 3tom CO;
BOCCTAHABIIMBAETCS /10 OPraHUYECKUX BEIIECTB (B MPHUBEACHHOM YPAaBHEHHHM OpPraHMYECKOE BEIIECTBO —
II0K03a). Y (OTOCHUHTE3UPYIOMUX OaKTEpUil CHHTE3UPYIOTCS OpPraHMYECKHE BEIIeCTBa, HO HE 0Opasyercs
kucnopo. Jlprxanue - mporiecc, oOpaTHbIi (OTOCUHTEZY, IPU KOTOPOM OPTaHUYECKUE BEIIECTBA OKUCISIIOTCS C
MOMOIIIBI0 aTMOC(EPHOTO KUCIOPO/a.

PenytienTsl, pasnaras oTMepIIMe OCTaTKU OPTaHU3MOB, 0CBOO0k1at0T Ororennslie 3neMeHThl (C, Oz, N, P,
S ¥ 1p.), KOTOpPBIE MMOCTYMAIOT B KPYTOBOPOT, HEOOXOIUMBIH ISl CYIIECTBOBAHMSI SKOCHCTEM.

Kaxnapiii rox mpoayuentamu Ha 3emuie co3maerca okono 100 mipa. T. opraHMYecKoro BelIecTBa, YTO
COCTaBIISIET 2100a1bHYI0 NPoOdyKyuto 6uocdepsl. 3a ATOT ke MPOMEKYTOK BPEMEHHU MPUOJIM3UTEIHLHO TaKOE JKE
KOJIMYECTBO KMBOTO BEIECTBA, OKHUCIACH, peBpamaercs B CO, nu HyO B pesynbTare IbIXaHHsT OPraHU3MOB.
DTOT mpolecc Ha3bIBaeTCs 2100anivhbiM pacnadom. Ho 31oT GamaHc cymiecTBoBal He Bcerga. [Ipumepno 1
MIIpA. JIET HazaJ 4YacTh 00pa3yeMoro MpOAYIEHTaMH BEIIeCTBA HE pacXxoJOBalach Ha JbIXaHHE M HE
pasnaranach, Tak Kak B Ouocdepe emie He ObLIO JOCTATOYHOTO 4YMCiIa KOHCYMEHTOB. B pesynbrare 3TOro0
OpPTaHUYECKOE BEIIECTBO COXPAHSIIOCh M 33JI€PKUBAIOCH B ocaakax. IIpeobiiagaHnne CHHTE3a OpPraHMYeCKHX
BEIIECTB HAJl UX PA3NI0KEHUEM MPUBEIIO K YMEHBIICHHUIO B aTMOchepe 3eMII YTIEKUCIOro ra3a U HaKOIICHUIO
kucnopona. Okono 300 MiH. JeT Hazal OCOOEHHO OONBIION HM30BITOK OpraHMYEeCKONW MPOAYKIIMU MPHUBEN K
00pa30BaHUIO TOPIOYMX MCKOMAEMbIX, 3@ CYET KOTOPBIX YEJOBEK I03KE COBEPIIMI MPOMBIIIJICHHYIO
peBomtoniuio. A Oosiee yemM 60 MITH. JIET Ha3aa BbIPAOOTAIOCHh KOJIEOIIOIEECs] CTAIMOHAPHOE COOTHOIIECHUE
MEXy ITT00abHOM MPOAYKIIUEH U paciaioM.

OnHako 3a TOCIIETHIE MOJIBEKA B Pe3yIbTaTe XO3IHCTBEHHOH EATEIbHOCTH YeI0BEKa, CBI3aHHOHN TJIaBHBIM
0o0pa3oM CO CXKHMraHHEeM TOpIYMX HCKomaemblX, KoHIeHTpauus CO, B arMmocdepe moBbicuiach, a Oy —
YMEHBIIMJIACh, YTO CO3/Ia€T KPUTHYECKYIO CHTYalMI0 JUIS YCTOHYMBOCTH aTMmocdepbl. Takum oOpazom,
BaXHEHIIEH XapaKTepUCTUKOM HKOCUCTEM SBISETCS Kpy2080pom eewjecms, ONpeAesieMblil I1o0anbHOM
NPOAYKIMEN U pacnagoM.

Crnenyromieil BaxHEWIIeW XapaKTepUCTUKON HSKOCHCTEM SBISIETCS HMX KHOEpHETHYECKOe MOBEJICHHE.
Kubepnemuueckoe nosedenue osxocucmem  ONpenensieTcss TEeM, YTO OHHU O0OJAAalOT  Pa3BUTHIMU
MHGOPMALIMOHHBIMHM  CETSIMM, BKJIIOYAIOUIMMHM MOTOKM (PHU3MUECKUX U XHUMHUYECKUX CUTHAJIOB, KOTOpHIE
CBSI3BIBAIOT BCE YACTH HKOCHCTEMBI M VIPABIAIOT €I Kak eAWHBIM HenbiM. OTiIndne 3KOCHCTEM OT
KHOEPHETHUYECKUX YCTPOMCTB, CO3JAaHHBIX YEJOBEKOM, 3aKJII0OYAeTCs B TOM, UTO YIpaBIOmue (YHKIUN
HKOCHCTEMBI COCPEIOTOYCHBI BHYTpH Hee W IU(dy3HB. B KHOEpHETHYECKHX K€ CHUCTeMaX, CO3JaHHBIX
YeJIOBEKOM, YIpaBIIsgionue GyHKIIUN HallPaBJIeHbI BOBHE U CHIEIIMATU3HUPOBAHBI.

[Ipu cpaBHEHUN KMOEPHETUUECKON CHUCTEMBI C SKOCUCTEMON MOKHO HAaWTW HeuTo obiiee. B Toit u npyroit
yIlipaBJiecHHE OCHOBaHO Ha OOpaTHOW CBsi3u. M3BeCTHO, YTO HSHEpPrus OOpaTHOW CBs3M KpailHe Maya I10
CPaBHEHHIO C HHUIIMHPYEMOU €F0 dHEpPTrHeH, KOTopas Bo30YKIaeTcsl B CHCTEME, UET JIU Pedb O TEXHUIECKOM
YCTPOICTBE, OpraHu3Me MM DKOCHUCTEME. YCTPOMCTBA, OCYLIECTBISIOUIME OOpaTHYIO CBS3b B JKUBBIX
CUCTEMax, HAa3bIBAIOTCS 2comeocmamudeckumu mexanusmamu. lomeocmaz B TPUMEHEHHU K OpraHU3MY
O3HayaeT MOJIep’KaHhe ero BHYTPEHHEW Cpeibl U yCTOWYMBOCTh €0 OCHOBHBIX (PU3MOIOTUYECKUX (DYHKITHIA.
B mpuMmeHeHuH K SKOCHCTEME rOMeOCTa3 O3HayaeT COXPaHEHHE €€ MOCTOSHHOTO BHUIOBOTO COCTaBa M YHUCIA
ocoOeil. ['omeocTaTnueckue MEXaHU3Mbl MOJEPKUBAIOT CTAOMIBHOCTh KOCHCTEM, MPEAyNpexIas MOJIHOe
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BbIEJJTaHHE PACTCHUI TPAaBOSIIHBIMU YKMBOTHBIMH WJIM KaTaCTPO(pHUECKUE KoJeOaHHsI YUCICHHOCTH XUITHUKOB
U UX J)KE€PTB U T.[.

CreneHb cTaOMIBHOCTH 3KOCHCTEM BEChMa Pa3IM4HA U 3aBHCUT KaK OT KECTKOCTH OKPYXKAarolleH cpeipl,
Tak U OT 3(P(YEKTUBHOCTH BHYTPEHHMX YIPABISAIOIIMX MeXaHW3MOB. [Ipu 3TOM BBIIENAIOT [Ba THIA
YCTOMYUBOCTH:

® pe3uUcmeHmuas yCmouuu8ocms — CIOCOOHOCTh OCTABATHCS B YCTOHYMBOM COCTOSIHUM IOJ Harpy3KOM.

Tak, nec u3 cekBoiiu (BricoTa AepeBbeB Boile 100 M, quametrp 6—11 M) yCTOWYUB K TTO’KapaM, TOCKOJIBKY
3TH JIEPEBBS CpelU copoanueil 00nanarT caMoOi TOJICTOM KOPOHM, COAEpKaT AECATKH TOHH BOJBI U T.A.
Ho eciu 3T0T j1€C BCE-TaKU CrOPUT, TO BOCCTAHABJIMBAETCSI OUEHb MEUIEHHO;

® ynpyeas ycmouuugocms (MIPOTHUBOIIOIOKHA PE3UCTEHTHON) — CIIOCOOHOCTH OBICTPO BOCCTaHABIMBATHCA.

Taxk, 3apocnu KycTapHHKa 4arapas JErKo BhIFOParoT, HO OBICTPO BOCCTAHABIMBAOTCSL.

ITomuMo cucteM 0OOpaTHOH CBA3M CTAOMIBHOCTh OOECIEYMBAETCS H3OBITOYHOCTHIO (PYHKLHMOHAIbHBIX
KOMITIOHEHTOB. V30BITOYHOCTH XOPOIIO OOBSACHSETCS HA NpUMEpPE OpraHu3Ma, MMEIOLIEr0 MapHbIe OpraHbl
(pyku, HOru, rja3a, YIIM, IIOYKH, JIETKHE) M MHOIOKpPaTHO AyOJMpOBaHHbIE OpraHbl HMMYHMTETA.
N36pITOYHOCT XapaKTepHa U JUIsl SKOCUCTeMbl. Eciii B aKocucTeMe MMeeTCsl HECKOJIBKO BUAOB aBTOTPO(HBIX
3€JIeHbIX PACTeHUH, KaXK10€ U3 KOTOPbIX UMEET CBOM TeMIEepaTypHBIM JHana3oH, TO CKOPOCTh (POTOCUHTE3A B
HKOCHUCTEME MOXKET OCTABATHCS HEM3MEHHOW, HECMOTPSI Ha KOJICOaHUs TeMITEPaTypHl.

Mo3r 4enoBeka MpeaCTaBiseT COOOH YCTPOMCTBO C HU3KUMHM SHEPreTMYECKMMHU XapaKTEepUCTHKaMU U C
OTPOMHBIMHM CIIOCOOHOCTSIMM K YIPAaBJIEHUIO, MOCKOJBKY IPU OTHOCUTEIBHO MaJIONl 3aTpaTe SHEPrUU OH
CIOCOOEH MPOIYLUPOBaTh Pa3HOOOpPA3HbIe MOLIHBIE UAEU. DTO CAENAN0 YeIOBEKa CaMbIM MOTYIECTBEHHBIM
cymectBoMm Ha 3emie. [lo kpaifHeli mepe, 3TO KacaeTcsi €ro CIOCOOHOCTH W3MEHSTHh (DYHKIIMOHHPOBAHUE
HKOCHUCTEM, B TOM 4Yucie U Ouochepsl.

OCHOBHBIE XapaKTEPUCTUKHU SKOCUCTEMBI — €€ pa3Mep, €€ YCTOMUMBOCTb, IIPOLIECCHl CAMOBOCCTAHOBIIEHHUS,
CaMOOYMILICHHS.

Pasmep sxocucmemsr — IpoCTPaHCTBO, B KOTOPOM BO3MOKHO OCYILECTBJIEHHE IPOLIECCOB CaMOPETYIISILIMK U
CaMOBOCCTaHOBJICHHUS BCEX COCTABJIAIOLINX IKOCUCTEMY KOMIIOHEHTOB U 3JIEMEHTOB.

Camosoccmanosnenue npupooHol dKOCUCHEMbl — CaAMOCTOSTEIbHBIA BO3BpAT MPUPOAHON SKOCUCTEMBI K
COCTOSIHUIO JIMHAMHUYECKOTO PAaBHOBECHS, M3 KOTOPOro OHa Obula BBIBEJEHA BO3ACHCTBHUEM HPUPOJHBIX U
AHTPOIIOTEHHBIX (DAKTOPOB.

Camoouuwjenue — €CTECTBEHHOE pa3pyllIEHUE 3arps3HUTENs] B Cpele B pe3ysbTaTe IPOLECCOB,
MIPOUCXOJSIINX B IKOCHCTEME.

DKocHCTEeMBbl MOXHO KJIaCCU(HUIMPOBATh MO pa3HbIM Ipu3HakaM. buomHas kinaccudukanus 3KOCHCTEM
OCHOBaHa Ha Mpeo0IIaJaoleM TUIIE PACTUTENBHOCTH B KPYIHBIX peruoHax. B BOJHBIX MecTOOOMTaHUSX, TJe
pPacTUTENILHOCTh MaJlo3aMETHA, B OCHOBE BBIJCNIECHHUS 3KOCHUCTEM HAXOAATCS TJIaBHbIE (DU3UYECKHE YEepPThI
Cpelbl, HAalIPUMEP «CTOsuasi BOAA», «TEKyIlas BoJa» U T.1.

buomMnas ki1accupukanusi IKOCHCTEM

Haszemnvie buomvl:

Tynapa: apkTudeckas U anbIuiicKas
XBOWHBIE JIECa

JIucronaaHslii 1€C YMEPEHHOMN 30HBI

Crenb yMepeHHOU 30HBI

Tponunueckue rapcieH1 U caBaHHA
[TycThIHS: TpaBsiHMCTas U KYCTapHUKOBas
BeuHo3€eeHbIN TPOIUYECKUN 10K IEBOU J1eC

IIpecrnogoonvle sxocucmembl:

Jlentnueckue (crosure BOAbl): 03€pa, NPYAbl U T.A.
Jlormyeckue (Tekydne BOJbl): pEKU, PYUbH U T.1.
3a00s104eHHbIE YTObs: 0070Ta ¥ OONIOTUCTHIE Jieca

Mopckue sxkocucmemvl.

OTKpBITHIN OKeaH (meaarnyeckas)

Boapbl koHTHHEHTaIbHOTO HIeNb(a (mpuOpeKHbIe BObI)

Peruons! anBeuinHra (M1010poJHbIE pailOHBI ¢ MPOYKTUBHBIM PHIOOJIOBCTBOM)
Octyapuu (npubpexHbie OyXThl, IPOJIUBBI, YCThS peK U T.1I.)

Hcnonp30BaHne B DKOCHCTEMAaxX pa3iIMYHBIX MCTOYHMKOB 3Heprun — CoJHIA, XMMUYECKOIO TOIJIMBA —
MTO3BOJIMJIO BBIAEIUTH YeThIpe (QyHIaMEHTAIbHBIX BU/IA SKOCUCTEM 110 IHEPreTHYeCKOMY NPU3HAKY.
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e JIBMXKMMBIE COJTHIIEM HECYOCHUANPYEMBIE IKOCUCTEMBI - IPUPOAHBIE CUCTEMBI, IIOJTHOCTHIO 3aBUCSIIUE OT
IPSIMOTO COJIHEYHOTO M3NydeHHs. K uX 4McIy OTHOCSTCS OTKPBITHIE YYACTKU OKEaHOB, KPYITHBIE YYaCTKH
TOPHBIX JIECOB U OoJIbIINE IITyOOKHE 03epa. DKOCUCTEMBI ATOr0 TUIA MOIy4alOT Majo SHEPIHMHU U UMEIOT
MaJIyI0 TPOXYKTHUBHOCTb. OJHAKO OHM KpailHE BaXKHBI, TaK KaK 3aHUMAIOT OTPOMHBIC IUIOIAIAH. DTO
OCHOBHOM MOIYJIb KH3HEoOecmeueHus: Ouocdepsl. 31eCh OUYHUIIAIOTCS OOJbIINE 00bEeMBl BO3/YyXa,
BO3BpalaeTcss B 000poT BoJa, GOPMUPYIOTCS KITUMATUYECKUE YCIOBUS U T. JI.

e Dxkocuctembl, ABMKUMbIe COJHIIEM, HO CyOCHAMpYEMblE IPYTMMH €CTECTBEHHBIMH HCTOYHHKAMHU.
[TpumepaMu TakoW SKOCHCTEMBI SBISIFOTCS SCTYapHH PEK, MOPCKHE IMPOJMBHI M JaryHsl. [lpuiauBel u
TEYEHUs CHOCOOCTBYIOT Oojiee ObICTPOMY KPYrOBOPOTY MHHEPAIbHBIX 3JIEMEHTOB IHUTAHUS, HOITOMY
scTyapuu 0oJiee MI0A0POAHbI, YeM MPUJIETAIOIINE YIACTKA OKeaHa MU CYIIIH.

e DOxkocucrembl, JBwkHMble ConHLEeM U cyOcuaupyeMble 4YenoBeKoM. IlpumepoM uX —SIBISIOTCS
arpod’KOCUCTEMBI (I10J15, KOPOBHHUKH, CBUHAPHUKH, NITULIC()AOPUKH H T.11.).

e DKOCHCTEMa, JABIKUMAs TOIUIMBOM — HMHIYCTPUAIBHO-TOPOJCKAs 3KOCHCTEMa, B KOTOPOW HHEPrus
TOIIMBA HE JOMOJHSIET, a 3aMEHSET COTHEYHYI0 3Hepruto. [1oTpeOHOCTh B 3HEPTUH TUIOTHO 3aCEIEHHBIX
ropozioB Ha 2—3 mopsijika O0JIbIIE TOrO MOTOKA SHEPTUH, KOTOPbIHN MOAIEPKHUBAET )KU3Hb B €CTECTBEHHBIX
sKocucTemMax, NBWKUMBIX ConHueM. [loaTomy Ha HEOOJIBIION IUIOMIAAN TOPOJAa MOXKET KHUTh OOJBIIOE
KOJIMYECTBO JIOJIEH.

Konuenuus npoaykTtuBHOCTH. COBOKYIMHOCTH OPraHM3MOB B 3KOCHCTEME B MOMEHT HaOIIOJEHUS
Ha3bIBAIOT  OuoMaccol, CKOPOCTb INPOIYLUPOBAHUS OHUOMACCBl — HpoOdyKmusHocmuio. PaznuuaroT
NEePBUYHYI MPOIYKTUBHOCTh - CKOPOCTh, C KOTOPOH MPOIYIEHTHI (3€JeHbIE pacTeHHUs) B IpOLEecce
(doToCHHTE3a CBS3BIBAIOT PHEPIUI0 U 3aracaloT ee B (opMe OpraHMYECKMX BEIIEeCTB, U BTOPHUUYHY IO
MPOAYKTUBHOCTH - CKOPOCTh 00pa30BaHMsi OMOMACCHl KOHCYMEHTaMH.

Bbicokasi mpoyKTUBHOCTh CEJILCKOTO XO3SICTBA B PA3BUTHIX CTpaHaX MOAJCPKHUBAETCS LIEHOW OOIbIINX
BJIO’)KEHUN JHEPrMM U CEJEKIIMOHHOM paboTol, HampaBJIEHHOM Ha BBIBEJCHHME BBICOKOYpPOXKAMHBIX COPTOB
pacTeHUil U BBICOKONPOJYKTUBHBIX MOPOJ KMBOTHBIX. DTOT BCIIOMOIAaTElbHbIN MMOTOK 3HEPTrUU Ha3bIBAETCA
snepeemuyeckoi cyocudueni. Eciin B XIX B. cTpaHbl MHUpa JEJIUINCh HA IPOMBILUIEHHO Pa3BUTHIE U arpapHbIe,
To B XX BO3HHMKJIA CHTyalus, NIPU KOTOpPOH uyeMm Oosiee pa3BUTa CTPaHA, TEM BbIIIE MPOAYKTUBHOCTH €€
CEeNTbCKOTO X03s1iicTBA. VIMEHHO pa3BHUTHIE CTPAaHBI MOTYT Ce0€ MO3BOJIUTH COOTBETCTBYIOIINE YHEPTETUUECKUE
CyOCHIUH B CEJIbCKOE X035 CTBO.

CymiecTByeT NpUHIHUNHANBHAS pa3HUIA B TMOBEJCHHM SHEPTHH M Marepuu. MaTepusi IUPKYIHUPYET B
CHCTEME; 3JIEMEHTBhl M BEIIEeCTBA, BXOJAIIME B COCTaB KHMBOTO, UMEIOT CBOM ILMKJIBI, CBOU KPYTOBOPOTHI.
DHeprusi, 0OTHAX/Ibl UCTIOJIb30BaHHASI SKOCHCTEMOMH, IMTPEBPAIIAETCs B TETUIO U yTPAYMBACTCS JIJISI CHCTEMBI.

IInmeBble menu, nuueBble ceTH. [lepeHoC BellecTB M SHEPrUM IMUINM OT €€ HMCTOYHHMKA — 3eJIEHBIX
pacTeHuil — depe3 psj OPraHu3MOB, OT OJHOTO 3BEHA MOTPEOUTENeH K JPYroMy HAa3bIBACTCS NUWEBOU UU
mpoguueckoli yenvlo. PaloOHaIbHOE TIOBEACHUWE 3BEHbEB TPOPHUUECKOW IEMu OmpeAessiercs He
3P GEKTUBHOCTHIO JOOBIBAHUS TMHUINM, a YMEPEHHOCTHIO. [l03TOMYy B 3KOCHMCTEMaxX OCTAlOTCS JIWIIh BHIIBL,
XOPOIIO BBIMOJHSIOIINE CBOM OMOJIOTHYECKUE (QYHKLIMHU — XKHUBYIIHME U JAIOMIUE XXUTh ApyruM. OcoOeHHOCTH
YeJI0BeKa KaK OMOJOTHYECKOT0 BUAA B TPOPHUECKUX HETISIX COCTOSAT B CIIEIYIOIIEM:

® UEJIOBEK BCESAZICH U MOXKET HTh TO 3a CUET OJHUX, TO 3a CUET JPYTUX 3BEHbEB TPO(PUUECKOH LEenH; 3TO
CHHMMAeT C Hero y31y YMEpPEeHHOCTH;

® OH MOXET MpHOIMKATh K cebe pecypchl ¢ MOMOIIBI0 OJAOMAITHUBAHHUS PACTCHUH W YKMBOTHBIX WU
MIPUBO3UTH UX, BEIXOJIS U3-TIOJ] KOHTPOJISI CPEIbl B MECTE MPOKUBAHUS;

® OH MOXET YXOJUTh U3 HapyLICHHON UM LIETH B APYTyI0. DTO JaeT YeJIOBEKY YyBCTBO CBOOOJIbI, OHAKO
3TO CBOOOJIa OT HEMEJIJIEHHOTO OTBETHOT'O BO3/ICMCTBUS M OT OTBETCTBEHHOCTH Iepe/l TOTOMKaMH.

Tpoduueckast CTpyKTypa 3KOCHUCTEMBI COCTOMT W3 psla MapaUIeNIbHBIX W TEPeIICTAIONIMXCS MUIIEBhIX
Lenel U Ha3bIBACTCS NUeBol Ul mpopuUYecKoll cemnio.

MertaGosu3m u pa3Mepbl ocoleii. [Ipy HEeM3MEHHOM >HEpPreTHUYECKOM MOTOKE B MHUILNEBOM 1enu Oolee
MEJIKME OPTaHU3MBbl UMEIOT OoJiee BHICOKYI0 MHTEHCHUBHOCTh 0OMeHa, 0oJiee BHICOKUN yoenbHblll Memaboausm
(MeTabosm3M B mepecdeTe Ha | Kr Macchl), YeM KpyIHbBIE OpraHu3MbL. [Ipr 9TOM Menkne OpraHu3MbI CO3ar0T
OTHOCHTEJIFHO MEHbIIYI0 Ouomaccy, 4yeMm KpymnHsle. Tak, Onomacca 6akTepHii, UMEIOIIUXCS B TaHHBI MOMEHT
B DKOCHCTEME, TOpa3/i0 HWXKEe OMOMacChl MIIEKOMUTAIONMX. OJTa 3aKOHOMEPHOCTh IIOJydWJia Ha3BaHHE
npaBuiaa Oayma. DOTo NpaBUIO 3aCIyKHBaeT OCOOOr0 BHUMAHHUSA, IOCKOJBKY H3-3a aHTPOIOTI€HHOTO
HapYIICHHUs] TPUPOJBI TPOUCXOIUT W3METbUaHHE OpPTaHW3MOB, KOTOpPOE HEMHUHYEMO JIOJDKHO MPHUBECTH K
00I11eMy CHIKEHUIO MPOYKTUBHOCTHU U K pa3iagy B 9KOCUCTEMaX.



[Tpu u3menbuaHuM ocoOeil BBIXOJ OMOMACCHl ¢ €IUHMIBI IUIOMAAW B CHUIy 0oOJjee MIOTHOTO 3aceleHus
mpocTpaHcTBa yBenuuuBaerca. CJIOHBI He NagyT Takol OHOMAacchl M TMPOAYKIUH C €AMHULBI IUJIOLIAJIH,
KOTOPYIO CrocoOHa JaTh capaHya. OTO — 3aKOH Y/eJbHOW MPOAYKTUBHOCTU. Tak, MeIKue NMpeanpusiTHs U
dbepMbl B CyMME€ MPOU3BOAAT OOJBIIMK 00bEM XO3SMCTBEHHOW NPOIYKIIMH, 4Ye€M KpYIHBIC, TeM Ooiee
KpyIHEHuue.

Vcue3sHoBeHue BHUIOB, MPEICTaBICHHBIX KPYMHBIMU OCOOSMHU, MEHSET CTPYKTYpy 3KocucteM. [Ipu sTom
OpTaHU3MBbI OIHOM TPO(YUUECKOH TPYIIIBI 3aMEIIaloT APYT Apyra. Tak, KONBITHBIX B CTENH M CABaHHE CMEHSIOT
TPBI3YHBI, @ B psA€ CIy4aeB — PACTUTEIbHOSIHBIE HAceKOMble. OTO — MNPHHIUII JIKOJOTHYECKOro
AyO0aupoBaHmus.

B pesynbrare morepu 3HEpruM MpU IepeHoce ee No TPopUUecKoW Menu M TakuxX (HaKTOpoB, Kak
3aBUCUMOCTh METaboIM3Ma OT pa3MepoB OCOOHM, KaxAas OHKOCHCTEMa MPHOOpETaeT OmpeaesieHHYIO
Tpouueckyro cTpykTypy. Ee MOXHO mpencTaBuTh B BUAE HKOJIOTMUECKUX mupamuia. Eciu mpuHATh, 4TO B
BELIECTBO Te€Ja MXUBOTHOIO Iepexoaur B cpenaHeM 10% »sHeprum cbheAEHHOM NUIIM, TO 3a cueT 1 T
pacTUTenbHOM Macchl MOXKeT oOpa3oBaThesi 100 Kr Macchl Tella TpaBOSJHOTO KUBOTHOIO, @ 3a CUET MOCIIEHETO
— 10 xr Macchl Tefia XUIHUKOB.

JkoJioruyeckue (axropbl. Ha cocrosHue okpysKkarolied cpefbl U Ha JKHMBBIE OPraHW3Mbl OKa3bIBaOT
CWIIBHOE BIIHMSIHHE pa3jM4YHbIe dKojoruueckue Qaxtopwl [27]. Ixonocuueckuil ¢hakmop — r000e yCIOBHE
Cpelbl, CIIOCOOHOE OKa3bIBaTh MPSIMOE WJIM KOCBEHHOE BO3ACHCTBHE HA JKUBBIE OPTaHU3MBL. DKOJIOTHUYECKHE
baxTopsl gensATCS Ha TpHU Kareropuu: 1) abmoTHuecKue — (akTOpbl HEXKUBOW HMPUPOABI; 2) OMOTHYECKHE —
(bakTOpbI )KUBOM IPUPOJIBL; 3) AaHTPOMIOTEHHBIE — (PAKTOPHI YEIIOBEUECKON JEATEIbHOCTH.

[IpucnocoOuTenbHbIE pEAKUMM OPraHU3MOB K TEM WJIM HHBIM (akTopam cpeabl ONpeAesstoTcs
MEePUOANYHOCTBIO UX BO3JeCTBUA. K mepBUYHBIM MepruoanYecKuM (pakTopam OTHOCSITCS SIBIICHUS, CBSI3aHHbBIC
C BpallleHUEM 3eMIIM, — CMEHA BPEMEH I'0fla, CyTOYHAasi CMEHa OCBEIIEHHOCTH U T.J. DTU (PaKTOPhI JeHCTBOBAIN
eme 10 TMOSBJICHMS] >KM3HM Ha 3emiie, M BO3HHUKAIOUIUE 3>KMUBBIE OPraHu3Mbl JOJDKHBI OBLTH  Cpasy
allanTHPOBAaThCA K HUM. BTopuuHble mepuomuveckue (GakTOpbl — CIEACTBUS TEPBUYHBIX, 3TO BIIAYKHOCTD,
Temmeparypa, ocagku u T.J. K Hemepuogmueckum (akTopamM OTHOCATCS CTUXUIHBIC SBJICHHS, a TaKXKe
(aKTOpBI, IMEIOIINE TEXHOTEHHYIO TIPUPOY.

Abuomuyeckue gpaxmopuvl Ha3eMHOU CPeobl.:

1. Ceem. Iloctynatommas ot COoNHIA JIy9UCTast SHEPTHUS PACTIPEIEIISETCS 110 CIIEKTPaM CIIEIYIOIIIM 00pa3oM.
Ha Buaumyro yacte criektpa ¢ qmuHou BostHbl 400-750 HM nipuxoautes 48% conHewHol paguanuu. Hanbomee
BAXKHYIO pOJIb A1 (OTOCUHTE3a UTPAIOT OPaHKEBO-KPACHBIE JTyYHd, Ha KOTOpble Ipuxoautcs 45% conHeuHou
panuanuu. MHppakpacHsle 1ydn ¢ 1IMHOM BOIHBI Oojiee 750 HM HE BOCHPUHUMAIOTCS MHOTMMH KMBOTHBIMH U
pacTeHUsIMH, HO SABIISIOTCA HEOOXOAMMBIMU MCTOYHMKAMHU TEIUIOBOH »Hepruu. Ha ynbTpaduoneToByro yacTb
cnektpa — meHee 400 HM — puxoauTcs 7% COJIHEYHON PHEPTHH.

2. Honuzupyrowee usznyuyenue — HTO HU3IYUCHHE C OYCHb BBICOKOM SHEPrueil, crnocoOHOE BHIOMBATH
3JIEKTPOHBI W3 aTOMOB M TNPUCOEAMHATH MX K JIPYTMM aToMaM C O0Opa3oBaHMEM Map MOJOKUTEIbHBIX U
OTpPHULATENbHBIX MOHOB. VICTOUHHMK MOHU3HUPYIOIIETO U3JIy4YEHHUs - paJAHOaKTUBHBIE BEUIECTBA U KOCMHUYECKHE
ayuu. Jlo3a uznyuenus (1 pag) — 3To Takas 103a U3ITydeHUs, pu KOTopoil Ha 1 r TkaHu nornomaercs 100 spr
sHepruu. EauHMIA 03B W3IYYEHHs, KOTOPYIO TOJy4YaeT YEJOBEK, Ha3bIBaeTcs O03p (OMONOrHYecKuit
SKBUBAJIEHT peHTreHa); 1 63p pasen 0,01 JIx/kr.

Taonaunua 1.2. Jlo3nl namyyeHus

Hemounux usayvenus ‘ | Mosa

®oHoBoe 001yyeHHE 3a Tof 100 MO3p
HonyctMoe obnyuyeHue 3a roa 500 mGap
TeneBu3op, KOMIBIOTEP 500 m6ap
PentreHorpagus 3y6os 3 Gap
PenrtreHorpacus xenyaka 25 63p
JlyyeBas GonesHb (fierkas) 100 63p
JlyuyeBas GonesHb (TAXenas) . 450 63p
HomycTuMble aBapHiiHbie 06/IyueHHUs HaceCHUS © 10 63p

B teuenue rona yenoBek B cpeaHem nosrydaet 103y 0,1 63p u, ciaemoBarenbHO, 3a BCIO JKU3Hb (B cpeaHem 70
net) 7 69p.

3. Bnaosxcnocmv ammocghepnozo 6030yxa — TapaMeTp, XapaKTEPU3YIOLIMI MPOLECC HACHIIIEHHUS €ro
BOJSIHBIMU MapamMu. Pa3HOCTh MeXIy MaKCHMAalbHBIM (TIPEJEIbHBIM) HACHIIICHHEM U JaHHBIM HACHIIICHUEM
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Ha3bIBaeTCS ACPUIIMTOM BIAXHOCTH. UeMm BbIe nedUIUT, TEM Cymie U Teree, u HaoOopor. Pacrenus
MyCTbIHb TMPHUCIOCAONMUBAIOTCS K SKOHOMHOMY pacxojoBaHuio Biaard. OHM HMEIOT [UIMHHBIE KOPHU H
YMEHBIIIEHHYIO TIOBEPXHOCTh JINCThEB. [IyCTBIHHBIE )KUBOTHBIE CIIOCOOHBI K OBICTPOMY U MPOIOJDKUTEIIEHOMY
Oery [Uisi JUIMHHBIX MapUIpyTOB Ha BOAONOW. BHYTpEHHHM HCTOYHUKOM BOJbl Y HHUX CIYXHUT JKUpP, NPHU
okucyeHuu 100 r koroporo odpazyercs 100 r BoablL.

4. Ocaoxku SBIAIOTCS Pe3ylbTaTOM KOHACHCALMU BOASHBIX NapoB. OHM UIpalOT BaXHYIO pOJib B
KpyroBopoTe BoJibl Ha 3emiie. B 3aBUCMMOCTH OT XapakTepa X BBINAJICHUS BBIICISIOT TYMUAHbIC (BJIAXKHBIC) U
apuIHbIe (3aCyILJIUBHIC) 30HBI.

5. I'azosviii cocmas ammocghepvl. BaxkxHeHIIMM OMOTEHHBIM 3JIEMEHTOM aTMoc(hephl, KOTOPHIH y4acTBYET B
oOpa3oBaHHM OENKOB B OpraHusMme, siBisieTcs a3zoT. Kuciaopon, mocrynarouiuii B atmochepy B OCHOBHOM OT
3€NIEHBIX PACTCHHI, OOECIeYMBACT JbIXaHHWE. YTJICKUCIBIA Ta3 SBISETCS eCTECTBEHHBIM JeMiiepoM
COJTHEYHOTO U OTBETHOTO 3eMHOro u3iny4deHHil. O30H BBHINOJIHSAET IKPAHUPYIOUIYIO POJb MO OTHOIICHUIO K
yIBTPadUOIETOBON YaCTH COTHEYHOTO CIICKTA.

6. Temnepamypa Ha TIOBEpXHOCTU 3e€MJIM ONPEIENSIECTCS TEeMIEpPaTypHbIM PEKUMOM atMocdepbl U TECHO
CBSI3aHA C COJIHEYHBIM U3NMydeHHeM. [[Jisi OONBIIMHCTBA HA3E€MHBIX JKUBOTHBIX M PACTCHHH TeMIIEpaTypHBIN
ontuMyM Kosebsaercs ot 15 g0 30°C. HekoTopbie MOJUTIOCKH KUBYT B TOPSIYMX UCTOYHUKAX MPU TEMIIEPaType
1o 53°C, a HEeKOTOpBIe CHHE-3eNeHbIe Boopociu u Oaktepun — 10 70-90°C. I'myOokoe oXJaXk/IeHUE BhI3bIBACT
y HaCEKOMBIX, HEKOTOPBIX PHIO U MPECMBIKAIOIIUXCS TOTHYIO OCTAaHOBKY JKM3HHM — aHaObmno3. Tak, 3MMoil Kapach
BMEp3aeT B WJI, & BECHOW OTTAaMBAET U MIPOJI0JDKAET OOBIYHYIO KU3HEACATEIbHOCTh. Y JKUBOTHBIX C MIOCTOSTHHOM
TEMIIEpPAaTypoil Tena, y MTUIl U MIICKONUTAIOIIUX COCTOSHHE aHaOMo3a HE HACTYMaeT. Y MTHUIl B XOJOJHBIE
BpEMEHa OTpPACTaeT IMyX, y MJIEKOMUTAIIINX — TYCTOM moamepcTok. JKUBOTHBIC, Y KOTOPHIX 3UMOM KOpMma
HEJO0CTAaTOYHO, BMAJAIOT B CIISIUKY (JIETYYHE MBIIIH, CYCIUKH, OApCYKH, MEJIBEH ).

Abuomuyeckue gpaxmopul 600HOU cpeobl:

Ha nmomo MupoBoro okeana mpuxonutcs 71% 3emHON moBepxHOcTH. BogHas cpena orinyaercs ot
Ha3eMHOM TJIOTHOCTBIO U BSI3KOCTHIO. [lmoTHOCTH BOABI B 800 pa3, a BA3KOCTH B 55 pa3 OoJibllle MIOTHOCTH
Bo3ayxa. Hapsay ¢ 95TUM BaXHEMIIMMU OCOOCHHOCTSIMH BOJHOW CpeIbl SIBISIOTCSA: MOJBHXKHOCTD,
TEeMIIEpaTypHast CTpaTU(PUKAINS, TTPO3PAYHOCTh M COJICHOCTh, OT KOTOPBIX 3aBUCHT (DOTOCUHTE3 OaKkTepwii U
(hUTOIUTAHKTOHA M CBOCOOpa3re cpeibl OOUTaHMS THIPOOHOHTOB.

buomuueckue pakmopul okpyorcaroweu cpeovi:

[Ton Ouormueckumu (HakTOpaMd TOHMMAIOT COBOKYMHOCTh BIMSHHUHA >KM3HEAEATEIHLHOCTH OIHHUX
OpraHU3MOB Ha JIpyTHeE.

AnmponoeenHnvie (pakmopul oOKpyicaroujeri cpeowl.

AHTpomoreHHble (aKTOpPhl OKPYXKAIOIIEH cpeabl 00s13aHbl CBOMM TPOUCXOXKJIEHHUEM KOMILIEKCHOU
TEXHOTEHHOW JesTeNbHOCTH YeloBeKa Ha 3emile, BKIIOUaroleil ero ObIToBylo chepy (CxuraHue mycopa u
OTXOJIOB, CTPOMUTENHCTBO M T.J.) W TPOU3BOJICTBEHHYIO [EATEIHHOCTh (BCE OTPACIH MPOMBINIJICHHOMN
WHYCTPUH, CEIbCKOE X03sIICTBO, HETE-, Ta30- U TOPHOAOOBIBAIOIIINE OTPACIHU U T.1I.).

Jlumumupyrowue hakmopwvi: 3aKOHbl MUHUMYMA U MONEPAHMHOCTIU:

B 1840 r. 1O. JIubuxom Ob11 chOpMyTUPOBAH 3aKOH MHHMMYMa, COTJIACHO KOTOPOMY pa3BUTHE PacTeHUM
JTUMUTHPYETCS HE TEMHU DJIEMEHTaMU MTUTaHUs, KOTOPBIEC TPUCYTCTBYIOT B TIOYBE B M300WIIHH, & TEMH, KOTOPBIX
OYeHb Majo (Hampumep, HUHK Wid 60p). 3aKOH MUHUMYMa CIpaBeIJIUB U JIA KUBOTHBIX, U JUISI YeJOBEKa.
310pOBBE YEIIOBEKA OMPEEIETCS B TOM YUCIIE U CHEeNu(PUUIeCKUMHU BEIIeCTBAMH, KOTOPhIE TPUCYTCTBYIOT B
OpraHU3Me B HUYTOXKHBIX KOJIMYECTBAX (BUTAMHUHBI, MUKPOIJIEMEHTHI).

JlroboMy KMBOMY OpraHu3My WM COOOIIECTBY OPraHU3MOB HEOOXOIMMBI HE BOOOIIE TeMIeparypa,
BIIQXKHOCTbH, TIUIIA U T.J., @ X ONPECICHHBIN PEKUM, T. €. TPAaHUIIBl JOIMYCTHUMBIX KOJeOaHUH ATHX ()aKTOpOB.
JlnanazoH MeEXIy OKOJOTHUYECKMM MHUHMMYMOM H JKOJOTHYECKHUM MaKCUMYMOM COCTAaBIISI€T TIPEIIEIIbI
YCTOMYHMBOCTH, T. €. TOJIEPAHTHOCTH JAHHOTO OpPraHU3Ma — ATOT 3aKOH TOJIEPAHTHOCTH ObLT chopMynHpOBaH
B 1910 . B. lllendopaom.

[{eHHOCTH KOHIICTIIIMU JUMHTHPYIOIMHUX (AaKTOPOB B TOM, YTO OHA JA€T BO3MOXKHOCTh MCCIIETOBAHUS CaMbIX
CJIOKHBIX KOJOTUYECKHX CUTyarnuii. Ecnu ayis oprann3ma XapakTepeH IMIMPOKH THUara30H TOJICPAaHTHOCTH K
(bakTopy, KOTOPBIA MPUCYTCTBYET B Cpelle B YMEPEHHBIX KOJIMYECTBAX, TO TaKOH (haKTop HE MOXKET OBITh
nuMuTApyromuM. HampoTtus, eciau opraau3M o06JaaeT y3KUM JUANa30HOM TOJEPAHTHOCTH K KaKOMY-HUOYb
U3MEHUYUBOMY (DaKTOPY, TO ITOT (PaKTOp 3aCTYKUBAET U3YyUCHHUS, TAK KAK MOKET ObITh TUMUTHPYIOIIIM.

Buoreoxummnueckue mMkjabl. B sKocucTeMax oOuyeHb BakKHA POJIb OMOTEOXMMHYECKUX IHKIOB [27].
buorennsie smementsl - C, Oy, Na, P, S, CO,, HoO u nmpyrue — B OTJIMUUE OT SHEPTUU YIAEP>KUBAIOTCS B
OKOCHCTEMax W COBEPIIAIOT HEMPEPHIBHBIA KPYrOBOPOT M3 BHEIIHEW Cpeabl B OpPraHU3MbI M OOpaTHO BO
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BHEIIIHIOIO Cpely. DTH 3aMKHYTbIE ITyTH HA3BIBAIOT OUO2eOXUMUYECKUMU YuKkiamu. B KaxaoM KpyroBopoTe
paznuyaroT aBa (OHAA: PE3epPBHBINA, BKIIIOYAIOUIMI OONBIIYI0 MacCy ABMXKYIIMXCS BEUIECTB, B OCHOBHOM
HEOMOJIOTUYECKUX KOMIIOHEHTOB, U MOABHKHBIN, I OOMEHHBIH, GOHJ — 10 XapakTepy 0osee aKTUBHBIN, HO
MEeHee NPOAOKUTEIbHBINA, OTIUYUTEILHOW OCOOEHHOCTBIO KOTOPOIO SBISIETCS OBICTPBI OOMEH MEXITy
OpraHU3MaMH U UX HETIOCPEJCTBEHHBIM OKPY)KEHHUEM.

buoreoxumuueckue MUKIBI MOKHO MOJApPa3AesaTh HA JIBa THUMA: 1) KPYyroBOPOT ra3o00pa3HbIX BEUIECTB C
pe3epBHBIM (poHIOM B aTMocdepe u ruapocdepe (okean), 2) 0CaIOUHBIN UK ¢ pe3ePBHBIM (OHIOM B 3€MHOM
KOpe.

W3 90 ¢ IUIIHUM 37IEMEHTOB, BCTpeyaromuxcs B npupoe, 30— 40 HeoOXoIuMBbl AJisl )KUBBIX OPTaHU3MOB.
YenoBek YHUKaJEH HE TOJBKO TEM, YTO €ro OpraHu3M Hyxjaercs B 40 sjgeMeHTax, HO U T€M, YTO B CBOEH
JESTEIbHOCTH UCIIOJIb3YET MOYTH BCE APYTHUE UMEIOLIUECS B IIPUPOJIE DJIEMEHTBHI.

Kpyrosopor a3zora. A3or cocraBisier okoio 80% armocdepHOro Bo3AyXa M SBISETCS KpyHHEHIIUM
pe3epByapoM U IPEAOXpPaHUTEIbHBIM KiIanmaHoM arMocdepsl. OnHako OONBIIMHCTBO OPraHU3MOB HE MOTYT
ycBauBaTh a30T U3 BO3JyXa. Mexay TeM a30T y4acTBYeT B OCTPOCHHUH BCeX OEIKOB M HYKIEHMHOBBIX KUCIIOT.
VYcBauBaTh a30T M3 BO3/yXa CIOCOOHBI TOJIBKO HEKOTOPHIE OPraHU3MBbI — OAKTEPHH, KOTOPHIE CYIIECTBYIOT B
cuMOmo3e ¢ 6000BBIMH pacTeHUSIMH (TOPOX, (haconb, cos). OHM TOCENIOTCS Ha KOPHAX 00OOBBIX PACTCHHI,
00pa3ysi KIyOeHbKH, B KOTOPBIX M MPOUCXOAUT XHUMHUYEcKas (pHUKcanus a30Ta. A30T MOTYT YCBAaUBaTh TaKKe
CHHe-3elIeHble BOJOpPOCIH, Ha3biBaeMble LUaHOOakTepusiMu. OHU 00pa3ylOT cUMOHMO3 ¢ ILIABAIOLIUM
MAallOPOTHUKOM, KOTOPBIA pacTeT Ha 3aJMBAaE€MbIX BOJOM PHCOBBIX NOJSX W JI0 BBICAJKM paccalpl puca
ynoopsiet 3tu nosst a3otoMm. [lepBblii atan ¢ukcanuu atMocpepHOro a3oTa NPUBOJIUT K 00pa30BaHUIO aMMHUAKa
U HasblBaeTcsi aMMoHU(pukaruen (puc. 1.1). AMMuak Ucrosnb3yercss pacTEeHUSAMHU JUIsl CUHTE3a aMHUHOKHCIIOT,
U3 KOTOPBIX COCTOAT Oenku. BTopoii sTan ¢ukcanuy a3oTa MUKpPOOPraHU3MaMHu — HUTPUGUKALKS, TPU STOM
00pa30oBaBIIMICS aMMHAK TMPeoOpa3yeTcs B COJMM a30THOM KHCIOTHI - HUTpaThl. HUTpaThl ycBamBaroTCs
KOPHSIMH PAacTeHUN W TPAaHCHOPTUPYIOTCS B JHCTbs, TJI€ MPOUCXOIUT cuHTe3 OenkoB. [Ipouecc paszmoxkeHus
OEIIKOB, OCYIIIECTBISIEMBI 0CO00M TPyNION OaKTepuid, Ha3bIBaeTCs neHuTpudukamnuei. Pactiag uner cHavyaa ¢
o0Opa3oBaHHEeM HHUTPATOB, IOTOM aMMHaKa M, HAKOHEIl, MOJEKysipHoro azora. Coaep:kaHue a3oTa B JKUBBIX
TKaHSIX COCTaBJISET OKOJIO 3% ero conepkaHusi B 0OOMeHHBIX (poHmax sxocucteM. OOmiee BpeMsi KpyroBopora
azora — npumepHo 100 ner.

| ®nopa u ayHa

MoueBuHa
CO(NH,),

AmMunorpynna
NH,

AMMOHUDMKaUKA [leHUTPUDMKALMA
MpoayKuus W obpasosaHue ¢ oBpasoBaHnem
N accuMunAuma AMMUKaKa WoHa N,O 1 csobogHoro
NH, aMMOHUs asora
4

A 4

Hutpudukaumns

1 obpasoBanue

Hurputos (NO,)
u HutpaTos (NO,)

Puc. 1.1. Ocnoeuvie 6uoxumuveckue smansi kpyzoeopoma azoma (21}

Kpyrosopor yriepoaa. KpyroBopoTsl yriieKMCIOTH U BOJbI B INIOOAJHOM MacliTabe — caMble Ba)KHbIE
ISl 4eJI0BEYeCTBAa OMOr€OXUMHYECKIE KPYTOBOPOTHI.

B xpyrosopore CO; atmocepHbIli (OHJI HEBETUK MO CPaBHEHHUIO C 3amacamMH yriepoja B OKeaHax,
HCKOIIAaEMOM TOIUIMBE M JIPYTUX pe3epByapax 3€MHOH KOpbl. J[0 HACTYIUIEHHMs] MHAYCTPUAIBHON Apbl IOTOKU
yriaepoaa Mexay arMmocdepoi, MaTepukaMu U okeaHamu Obutu cOanmancupoBanbl. Ho B XX B. copepxanue
CO; MOCTOSIHHO pacTET B PE3yJIbTaTE HOBBIX TEXHOT€HHBIX MOCTYIUIEHHH (CKUTAaHNE FOPIOYUX HCKOIAEMBIX,
Jerpajaiys MOYBEHHOTO CJIOs, cBeleHue JyiecoB U T.1.). B 1800 r. B atmocdepe 3emnu coaepxkanocs 0,29%
CO3; B 1958 - 0,315%, a k 1980 r. ero conepxxkanue Bbipocio 10 0,335%. Ecnu konuentpauus CO; BaBoe
MIPEBBICUT JOMHAYCTPUAIbHBIM YpPOBEHb, YTO MOXKET CIy4HThCs B cepeauHe XXI B., To Temmeparypa
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MOBEPXHOCTU 3eMJIM M HHXKHHX CJIOEB aTMOc(epsl B cpelHeM MOBbIcUTCs Ha 3°. B pe3ynbprare nmoabem ypoBHS
MOpsI U IIepepacipeesieHue 0CaJKOB MOTYT TOTyOUTh CENbCKOE X035 CTBO.

| doTocCUHTE3 ]

100%

Bwoac-
CUMMNALMA
yrnepoaa
pacTeHnaMu

CO,.
aTmocchepe

]
ruapocdepe

ObixaHne

30%

MNoTtpebnerHue Obixavue
OpraHnyeckux »|| u paznoxerue
COeAUHEHWIA oTX0408B
L )
g

. 70%
Puc. 1.2. Kpyeosopom yeaepoda [21]

Buonornveckuii KpyroBopoT yriepoja AOCTATOYHO IPOCT; B HEM YUYaCTBYIOT TOJBKO OpraHHYECKHUE
coequHenuss u CO; (puc. 1.2). Bech motpeGneHHbIl B mpoiecce (QOTOCHHTE3a Yriepoja BKIIOYAETCS B
VIJIEBOABI, @ B TMPOLECCEe [BIXaHWS BECh YIIIEPOJA, COJEP)KAIIMICS B OPraHMYECKHX COCTUHECHHUSX,
npeBpamtaercas B CO,. Pacrenuss motpebnsror exerogHo okoio 100 mupa. T. yriepoma, 30 muipa. T.
BO3BpaIalTcs B atMocdepy B pesyiabTare abixanus pacteHui. Ocrtanmbhblie 70 mupa. T. oOecreuMBaroOT
IbIXaHUEe U TPOAYKIMIO >KUBOTHBIX, OakTepuili U TpuOOB B PA3NIUUYHBIX TpopHUUecKHx Iemsx. Pacrenus u
KUBOTHBIE €XKErogHO mpomyckaT uepe3 ceds 0,25-0,30% yrmepona, copepxkaimerocs B armochepe H
okeanax. Becy oOMeHHBIH (hoHA yriepoaa coBepiaeT KpyroBopoT kaxbsie 300—400 mner.

Kpome CO; B atmocepe mpucyTcTBYeT B HEOOIBIIMX KOJIMYecTBaxX OKUCh yriepoaa — CO (mpumepso 0,1
yacTd Ha MIWLUIMOH). OHAKO B TOpPOJax C CHJIbHBIM aBTOMOOWJIBHBIM JBHXKeHHEM cojaepkanue CO Moxker
nocturarh 100 yactell Ha MWIJIMOH, YTO NPEJACTABISIET YK€ YIpo3y JUIsl 3J0pOBbs uenoBeka. [[nsi cpaBHeHus
MOKHO TPHUBECTU JIPYrod MpHUMEp: KYPHIBIIUK, MOTPEONAOMUNA B JIeHb MadyKy curaper, momaydaet go 400
YacTeil Ha MIJUTMOH, YTO YacTO SBIISICTCS IPUYNHON aHEMUH H JPYTUX CEPACUHO-COCYIUCTHIX 3a00JICBaHHA.

Jpyroe coenuHenue yriepoja B armocepe — meran (CHg). Ero conepkanue cocrasnser 1,6 yacteil Ha
MIWLTHOH. CUUTAETCS, YTO METaH MOJIEPKUBAET CTAOMIIBHOCTH 030HOBOTO CJIOS B aTMocdepe.

Kpyrosopot Boabl. Boja cocraBnser 3HaUUTENIbHYIO YacTh KHUBBIX CYIECTB: B TeJ€ YelloBeKa — MO BECY
60%, a B pactuTenbHOM opraHusme pocturaer 95%. Ha kpyroBopoT Boabl Ha MOBEPXHOCTH 3eMild
3aTpayMBaeTCss OKOJO TPETH BCeH mocrynaromeil Ha 3emillo COMHEYHOM sHepruu. lMcmapeHue ¢ BOIHBIX
MIPOCTPAHCTB co37aeT aTMocepHyto Biary. Brmara konaeHcupyercs B popme 0071aK0OB, OXJIaKICHHE 00JIaKOB
BBI3BIBACT OCA/IKU B BUJE OIS M CHETa; OCAJKH MOTJIOMIAIOTCS MOYBOW MIIM CTEKAIOT B MOPS U OKEAHBI.

Jlnist yenoBedecTBa BaXKHBI (ha3bl KPYTOBOPOTA B MpeeNax IKOCUCTEM. 3/1eCh IPOUCXOIAT YETHIPE Mpolecca
(puc. 1.3):

e repexBaT. PacTHTEIBHOCTH TMEPEXBATHIBAET YaCTh BBHIMAAAIONICH B OCaJKaxX BOJBI JIO TOTO, KaKk OHA
JOoCTHTaeT MmouBkl. [lepexBaueHHas Boma ucnapsiercss B arMmocepy. BenmnunHa nepexBara B yMepeHHBIX
[IMPOTaX MOXKET JOCTUTaTh 25% 00111el CyMMBI 0CaJIKOB, 3TO — (hU3UYECKOE HCTIAPEHUE;

e TpaHCIUpanusi — OWOJIOTMYECKOE HWCMapeHHe BOJBI PACTEHHSIMH, HO HE JOXJAeBas BOAa, a BOJa,
3aKJIIOYEHHAs B PAaCTEHHUH, T. €. dKOocucTeMHas. Pacrenus, morpebmsisi okoio 40% oOmiero KoiamvecTBa
0CaJIKOB, UTPAIOT INIABHYIO POJIb B KPYTOBOPOTE BOJIBI;

e mHQUIBTpaMs — TpOcaYMBaHWE BOJBI B TMO4YBe. [IpM HSTOM YacTh WHQOWIBTPOBAHHON BOJBI
3aJlepKUBAETCsl B IIOYBE TEM CHJIbHEE, YeM 3HAuMTelbHEe B HEH KOJIOJOMJAIBHBIA KOMILIEKC,
COOTBETCTBYIOIIMI HAKOTUICHHUIO B TTOYBE IEPETHOS;

e croK. B 3T0M (haze kpyroBopoTa U30BITOK BBINABIIEH C OCaIKaMU BOJIbI CTEKAET B MOPS U OKEaHHBI.
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Puc. 1.3. Kpyzosopom eodet [21]

OTnuuue LUKIOB yriepoja M a3oTa OT KPyroBOpoTa BOJbl COCTOMT B TOM, YTO B 3KOCHCTEMax JBa
HA3BaHHBIX 2JIEMEHTA HAKAIUIMBAIOTCS M CBA3BIBAIOTCS, @ BOJIA IIPOXOIUT YepPe3 IKOCUCTEMBI ITOYTH 0e3 TOTepb.
buocdepa exeroHo ucnonb3yeTr Ha popmupoBaHue duomaccsl 1% BObI, BbINABILIEH B BUJE OCAIKOB.

Kpyrosopor ¢ocpopa. @ochop — oquH U3 Hanbosee BaKHbIX OMOr€HHBIX KOMIOHEHTOB. OH BXOJWUT B
COCTaB HYKJICHMHOBBIX KUCJIOT, KJIETOYHBIX MEMOpaH, CUCTEM aKKyMYJSIMM M IepeHOca HHEpPIuu, KOCTHOU
TKaHu 1 JeaTuHa. KpyroBopot docdopa Bcereno cBs3an ¢ IesTeIbHOCTHIO OPraHI3MOB.

B ornmume ot a3ora m yrieposaa pesepByapoMm (ocdopa ciyxkaT He atMocdepa, a TOpHblEe HOPOABI U
OTJIOKEHUs1, 00pa30BaBIINeECsS B MPOLLIbIE Teosornueckue smoxu. Kpyroopot ¢ocdopa — THIIUYHBI puMep
0CaJI0YHOTO LIUKJIA.

KpyroBopor BTOpOCTEeNEeHHBIX 3JIEMEHTOB. BTOpoCTeneHHBIE 3JIEMEHTHI MOJO00HO KM3HEHHO Ba)KHBIM
MUTPHUPYIOT MEXAY OpraHM3MaMU U CPelloi, XOTs M He MPEACTaBIAIOT LIEHHOCTH JUisi opraHu3moB. Ho B
OKPYXKAaIOIIYI0 Cpely 4YacTo IOMNaJaloT MOOOYHBIE MPOMYKTHl IPOMBIIIICHHOCTH, COJEpIKAIIe BBICOKHE
KOHIIEHTPALUH TSXKEJIBIX METAIIJIOB, PaAHMOaKTUBHBIE 3JIEMEHTHI U SIOBUThIE OPIraHUYECKUE COSAMHEHUS.

PamnoakTuBHbBI Sr-90 kpaliHe omaceH JUisl 4eJIOBEKa U JKUBOTHBIX. [10 XUMUYECKMM CBOMCTBAM OH TIOXOXK
Ha KaJbLUH M 103TOMY, IONaB B OPraHU3M, HAKAIJIMBAETCS B KOCTAX M OKA3bIBAETCS B ONACHOM KOHTAKTE C
KOCTHBIM MO3TOM — KPOBEHOCHOW TKaHBIO.

PagnoaktuBHbiil CS-137 — mo cBOMCTBaM CXOX C KaJlu€M M MO3TOMY OBICTPO IUPKYJIUPYET MO MHUILEBBIM
ETISIM.

Sr-90 u Cs-137 - HOBbIE BellECTBA, KOTOPBIE HE CYIIECTBOBAIU B NMPHUPOJIE IO TOT0, KaK YEJIOBEK PaCILeniI
atoM. OHHM XapakTepU3yIOTCs JUTMTEIBHBIMHA TIEPHOJaMU TIOIypactana. AKKYMYJSIHS dTHX PaTdOaKTHBHBIX
M30TOIOB B OPraHU3MeE YeJIOBEKa CO3/JaeT NOCTOSHHBIM UCTOYHUK O0IY4eHUsl, IPUBOAIIETO K KaHIIEpOreHe3y.

Jlnist Toro 4TtoObI KOJMYECTBEHHO ONPEACTUTh TOBTOPHO HCIIONB3YEMYIO0 YacTh BEIIECTBa B 000pOTeE,
NPEUIOKEH Kodgduyuenm peyupkyiayuu — OTHOIIEHUE CYMMAapHBIX KOJIWYECTB BEIECTBA, UPKYIUPYIOLINX
MEKIy pa3HbIMH OTJEJIaMH CHCTEMBI, K 00IIeMy MOTOKY BemiecTBa uepe3 Bcto cuctemy: Cl = TST/TST, rne CI
— k03 puumeHT perupkyaaum, 15T - penupKyIupyeMas o HoToka uepe3 cuctemy u TST — o0muit moTok
BEIIECTBA Yepe3 CUCTEMY.

DneMeHTBhl, KOTOpbIE YEJIOBEK CUMTAET LIEHHBIMHU (IUIATHHA, 30J0TO), HOBTOPHO HCIOB3ytoTca Ha 90% u
6onee. OgHako K03 OUIMEHT PEIUPKYIISIIUN YHEPTUN PaBEH HYJIO.

1.2. IlonyasiuMs KaK 3JIeMEHT IKOCHUCTEMbI

Ecmu skocucremMa — oOcHOBHas (DYHKIMOHAJIbHAs €IMHHIA DKOJOTHH, TPEAMET €€ HCCIEIOBaHUS, TO
MOMYJISIIASL — OCHOBHOM AJIEMEHT KaXKIOW DKOCHCTEMBI.

Honynayus — 5mo co8oKynHocmv 0cobeti 00H020 8U0a, CNOCOOHASL K CAMOBOCNpou3zgedeHuio, boiee uiu
MeHee U30IUPOBAHHAS 8 NPOCMPAHCMEE U 80 8PEMEHU OM OPY2UX AHATIO2UYHBIX COBOKYNHOCMEN MO20 Jice 8UOA
[27].

[Momymnsimust obnagaer OMONOTUYECKUMHU CBOWCTBAMH, MPHUCYIIUMHU COCTABJISIIOIIMM €€ OpraHu3Mam,
TPYIIIOBEIMU CBOMCTBAMM, MPUCYITUMH TOJIBKO MOMYJISIIUY B 11eIoM. Kak ¥ OTJIeTbHBIN OpraHu3M, TOTYJISIIHS
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pacreTt, nuddepeHuupyercs u noanepKuBaeT cama ceds. Ho Takue cBoicTBa, KaKk poOXkKa1aeMOCTh, CMEPTHOCTD,
BO3PACTHAsI CTPYKTYpPa, XapaKTEPHbI TOIBKO IS OMYJISILIUU B LIEJIOM.

IIpu onucanum MOMyNsIIMKM MCIONB3YIOT ABE TPYNIBI KOJMYECTBEHHBIX MOKAa3aTelel: CTATUYECKHUE,
XapaKTEpU3YIOIME  COCTOSHUE TMOMYJISINUM B  KaKOH-TO  ONpeNesIeHHbIH MOMEHT BPEMEHH, W
JUHAMHUUYECKUE, XapaKTEpPU3YIOIIHUE IPOLECCHl, NPOTEKAIOIUME B MONYJALUM 32 HEKOTOPBIH
IIPOMEKYTOK BpeMeHu. Obwas yucieHHocms TOMYJSIUKA BbIPAXKAETCsl ONPEIeIEHHBIM KOJIMYECTBOM OCOOEH.
JUis ee OLIEHKU INPUMEHSIOTCS pa3iudHble MeToJbl. Ecium peub MAET O KPYNHBIX M XOpOIIO 3aMETHBIX
opraHusMmax, NpuMeHsercs: aspodorockeMKa. B apyrux ciydasx npuMmeHsiercs MeToi MedeHus. JKuBOTHBIX
JIOBAT, METAT U OTIIYCKAIOT 0OpaTHO B MpHpoxy. Uepe3 HEKOTOpoe BpeMsl IPOU3BOIAT HOBBINH OTJIOB H I10 J0JIE
MEUEHHBIX KUBOTHBIX OIPEAEISAIOT YUCIECHHOCTD MOIMYJIALUY.

KonuuecTBeHHBIM IOKa3aTeleM OLEHKU MOMYJISIUHU SBISETCS AIOMHOCMb — YUCIEHHOCTb IOy,
OTHECEHHass K E€IUHULE 3aHUMAEMOro MpocTpaHCTBa. JlJig XapakTepUCTHKH  HPOCMPAHCMBEHHO20
pacnpeoenenusi ocobeli TPUMEHSIOT METOJbl MaTEMAaTUYECKOH CTAaTUCTUKH, KOTOPHIC ITO3BOJIIOT OLIEHUTH
JUCIIEPCUIO HAOII0JaeMOT0 PACHpEeeNeHHsI INIOTHOCTU U COIIOCTABUTh €€ CO CPEIHUM 3HAYEHUEM IUIOTHOCTH.

[Ipy CiIy4ailHOM pPACIPENCNCHNN IMCIEPCHs PAaBHA CPEAHEMY 3HAYCHHIO: G° = M, NPH PEry/spHOM —

JIICIIEPCHsT MEHBIIE CPEJHEro: 6° < M ¥ NpH MSTHACTOM — JMCIEPCHs OONbIIE CpeaHero: o° > m. B
COOTBETCTBHUM C OTHM OTHOIICHHUE JUCIEPCHH K CpEAHEMYy 3HAYCHHWIO €CTh II0Ka3aTreib CTEICHU
MIPOCTPAHCTBEHHOW arperupoBaHHOCTH. EciM BeIWMYMHA STOTO TOKa3aTess NPUMEPHO paBHA CAMHUIE —
pacrpeiesieHue Ciay4aiiHOe; MEHbBIIE SIIUMHUIIBI — PErYJIIPHOE; OOJIBIIE €AMHUIBI — IATHUCTOE.

[TocKONMBKY AMUTENHHOCTh CYIIECTBOBAHUS TMOMYJISIUM 3HAYUTEIHHO MPEBBIIIACT MPOAODKUTEIHLHOCTD
KU3HH OTJCJIBHBIX OCOOCH, B HEHW BCerja MPHCYTCTBYET CMEHa IOKOJeHWH. M make eciu 4YMCIeHHOCTh
MOMYJISIUN TIOCTOSTHHA, TO TOCTOSIHCTBO SIBIISICTCSI PE3yJIbTATOM TUHAMHYECKOTO DPABHOBECHS IMPHOBLIH U
yObLIH 0COOEH.

Poorcoaemocmv — 310 uncno ocodeit N, poruBimxcst 32 HEKOTOPbI npomMexxyTok Bpemenu dt — dNy/dt. dus
CpaBHEHUSI MOMYJISIIUN pa3sHoi urcieHHocT BenuuuHy ONp/dt oTHOCST K 00mIeMy uncity ocobeit N B Hauane
npomexytka Bpemenu dt. [Tomydennyro Benmunny dN,/Ndt HaswBarOT ydenvrou poowcdaemocmuio. Enunnna
BPEMCHHU, BBIOpaHHAs U OICHKH POXKIAEMOCTH, HW3MEHSETCS B 3aBUCUMOCTH OT HMHTEHCHBHOCTH
Pa3sMHOXKEHHUsI OPTaHU3MOB, 00pa3YIOMIUX MOMyIAnUio. [t momynsun 6akTepuil eAMHUIICH BPEMEHN MOXKET
OBITh Yac, JUIA IJIAHKTOHHBIX BOJOPOCIICH - CYTKH, JJISi HACEKOMBIX - HEICIH HIIM MECSIIbI, JUIS KPYITHBIX
MJIEKOMUTAOMUX — rofsl. CuepmHocms — BETUYMHA TMPOTHBOMOJIOXKHAS pokaaeMocTd. OHa OIEHWBAETCA
yuciiom ocobeit ANy, morubimmx 3a Bpems dt. YV aenbHast cMepTHOCTH BhipaskaeTcst kKak ANp/Ndt.

[TpomoKUTENFHOCTh JKM3HU Y PA3HBIX BHIOB Pa3JIMYHA, M, YTOOBI WX CPABHUBATH, CTPOSTCS KPHBHIC
BbDKMBaHMA. Ha ocu abcuuce oTkiagsiBaeTcs BpeMs KM3HM, HA OCH OpJAMHAT — YUCIIO BBDKUBLIMX (pHc. 1.4).
Kpuas tuna | (cuiabpHO BBITyKIIas) XapakTepHA JJIsl TIOMYJISIIAA OPraHU3MOB, Y KOTOPBIX CMEPTHOCTB TIOYTH JI0
KOHIIa >KU3HU OCTaeTCsl HU3KOH. DTOT THUN KPUBOW BBDKMBAHUS XapaKTEPeH Ui MHOTMX BHIOB KPYIHBIX
KUBOTHBIX, B TOM YHCIIe M JUIs 4yeroBeka. Jpyroit kpaitHuii Bapuant — kpuBas tuna IIl (cuibHO BOTHYyTast)
XapakTepHa JUIsl MOMYJIALUH, Y KOTOPBIX CMEPTHOCTh BBICOKA HAa PaHHUX CTaausaX. Tak, y JMUYMHOK YCTPHIl U
MPOPACTAIOIINX JKENyIel OYeHb BBICOKAs CMEPTHOCTh, HO KaK TOJBKO OCOOM XOpOIIO TPIKUBYTCH,
MPOAOIKUTEIBHOCTD KU3HU PE3KO YBEINUUBAETCS.

Yucno
BbDKMBLUMX
1\

1000

10

.
»

Bpemsa Xu3Hu

Puc. 1.4. Tunot kpuebix eotxucueanust
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Kpuas tuna Il (quaronanbHasl) COOTBETCTBYET MOCTOSIHHOW CMEPTHOCTH B TE€UEHHE BCeH ku3HU. Takue
KpPUBBIE BCTPEYAIOTCS y PbIO, MpecMbIKaromuxcs U ntul. KpuBas BbDKMBaHHS UeENOBEKa HE BCErJa MMena
BBINYKIyI0 (opmy. Hampumep, kpuBble, MOCTPOEHHBIE MO HAIMUCSAM Ha HAArpoOusX JIIOAEH, >KUBIIMX B
Pumckoii umnepun B I-1V BB. H. 3., ObUTH THAarOHATLHBIMU.

B nonynsanuu BeIIENSAIOT TPU KOJIOTUYECKUE BO3PACTHBIEC IPYIIIBL: PEPENPOLYKTUBHYIO, PEIPOAYKTUBHYIO
U TIOCTPENPOAYKTHBHYIO. B ObICTpOpacTymuX MOmy susX 3HAYUTEIbHYIO JOJI0 COCTABIISIIOT MOJIO/IbIE OCOOH.
B nonymAnuax, HaxOOAIIMXCA B CTAllMOHAPHOM COCTOSHHUH, BO3PAacTHOE PACIPEIECIICHHE OTHOCHTEIBHO
paBHOMepHOE. B momynanusx, YucIeHHOCTh KOTOPBIX CHHXKACTCS, COJCPIKHUTCS OOJIbILAst OIS CTAPhIX 0COOCH.
VY COBpPEMEHHOI0 4eI0BeKa YIOMSHYThIE TPH BO3PACTHBIE TPYIIIBI IPUOIN3UTEIIBHO OJIMHAKOBBI.

VY nepBOOBITHBIX JIIO/IEH MPEPENPOIYKTUBHBIA MEPUOJ OYEHb JJIMTENIEH, PEIPOAYKTUBHBIN — KOPOTKHM, a
MOCTPENPOAYKTUBHBI OTCYTCTBYET COBCEM. Y IIOACHOK, HAIpUMEp, JIUYMHOYHOE pPa3BUTHE 3aHUMACT
HECKOJIBKO JIET, & BO B3POCJIOM COCTOSIHUM (B PENPOLYKTUBHBIN I1€PHOJI) OHU )KUBYT HECKOJIBKO JHEH.

B cpene, He orpannumnBaroei pocT NOMYJISALIUU (HET OTpaHUYEHUS B MULIE, IPOCTPAHCTBE U T.J.), yACIbHAS
CKOpPOCTh pOCTA, T. €. CKOPOCThb, PACCUMTAHHAS HA OJHY OCOOb, CTAHOBHUTCS MOCTOSHHOW M MaKCHMAaJIbHOM.
OTOT mOKa3arenb, O0O3HAYAEMbIM I, SBISETCA HKCHOHEHTOH B IU(QEpeHIHaTIbHOM YpPaBHEHUU pocTa
MONYJISILIMY B HEJIMMUTUPYIOLIEN Cpelie.

dN/dt = rN; r = dN/Ndt, (1.1)
MHTCTPUPYsI, IOJTy4acM 3KCIIOHCHIMAJIbHYIO 3aBUCUMOCTD:
Nt = Noert, (12)

I'ne Np — unciieHHOCTh B HaYaIbHBIF MOMEHT BPEMEHH,
Nt — YMCIIEHHOCTh B MOMEHT BPEMEHH 1,
¢ — OCHOBaHUE HATYPaJILHOTO Jorapudma.

Jlorapudmupys o0e 4acTi paBeHCTBa, MOJydyaeM ypaBHEHHE B (hopme, yIoOHOM Uit pacyera:

In (Ny) = In (No) + rt, (1.3)
OTKyZJa

r = (IN(NY)-In(No))/t. (1.4)

Korga mnomynsiuus mnepexoguT B CTAlMOHAPHOE COCTOSIHHUE, I HA3bIBAalOT BHYTPEHHEW CKOPOCTHIO
€CTECTBEHHOI'O POCTa — Ouomuyeckum nOmeHyuarom M 0003HAYAIOT Imax. PazHMIy MexIy OMOTHYECKUM
MOTEHIIMAJIOM M CKOPOCTBIO POCTA B PEAIbHBIX YCJIOBHIX HA3bIBAIOT CONPOTUBIEHUEM cpeabl. Conpomuesnenue
cpeovl — 3TO CyMMa BCeX JIMMUTHUPYIONTUX (PaKTOPOB, MPEMATCTBYIOMUX PEATU3AIUH Ty .

[To dhopMe KpHUBBIX pOCTa MOKHO BBIACIUTH /1B OCHOBHBIX THUIIA POCTA: OMUCHIBaeMbIil J-00pa3Hoil KpuBOii
u S-o0pa3Hoii (wimu curmougHou) kpuBod (puc. 1.5). Ilpum J-oOpasmoii kpuBoi (puc 1.5 a) MIOTHOCTH
MOMYJSIIUK OBICTPO BO3pacTaeT MO HKCIIOHEHTE, HO 3aTeM, KOrJa HauyWHaeT JeWCTBOBaTh COMPOTUBIICHHE
Cpenbl, POCT OBICTPO MpEKpaliaeTcs. DTOT TUI POCTa MOXET OBbITh OMUCAH MPOCTHIM JKCHOHEHIIHATbHBIM
ypaBHeHueM (1.1) mpu 3ajlaHHOM OTpaHUYEHUHU Ha BenuduHy N.
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a) )

MnotHOCTE
MNOTHOCT®

Bpems Bpew

c. 1.5. Kpuevie pocma nonyaauuu: .
a) J-ogga:iﬂax KpuBas (3KCNOHEHIMATBHBIN pocT);
6) S-obpasHast Kpubad (cUrMOUIHBIM pocT)

[Ipu Tume pocra, onmMCHIBAEMOM CHUTMOUIHOW KpuBOH (puc. 1.5 6), momymsiius cHayana yBEIMYHUBAETCS
MEJIEHHO, 3aTEM POCT €€ BCE YCKOPSAETCs, 3aTEM IOJ BIMSHUEM CPEIbl POCT IOCTEIIEHHO 3aMEUIAETCS U B
KOHIIE KOHIIOB JJOCTUTAET PaBHOBECHSA. DTOT TUII POCTA OMUCHIBAECTCS IPOCTHIM JOTUCTHUECKUM YPABHEHUEM:

dN/dt = rNo(K- No)/K,

rae dN/dt - ckopocTh pocTa MOMmyIIAIHH,

I - yIenbpHasi, Wi BHYTPEHHSIS,, CKOPOCTh POCTAa,

N - BeTMuMHAa NOMYJSIIUK (YUCIEHHOCTD),

K — MakcuMaJlbHO BO3MOXKHAs BEIIMYMHA TIOMYJSAIUU. OTOT MpEACN SBISCTCS BEPXHEUW acHMIITOTOMN
CUTMOHMTHOM KPUBOM.

B mpupone SKCIOHCHIMATBHBIA POCT WM HE MPOUCXOAHUT BOOOINE, WIH TMPOUCXOJHUT B TCUCHHUE OYCHB
KOPOTKOTO BpPEMEHHU. DTa MOJIeNb MCHOIb3YETCs, YTOOBl KOJIMYECTBEHHO OXapaKTepU30BaTh MOTCHIIMATIbHBIC
BO3MOXXHOCTH TOMYJISAIUN K pocTy. OHA TO3BOJSET BBIABUTH (DAKTOPBI, OTPAHMYUBAIONINE POCT HM3y4aeMOU
MOMYJISIIIAH.

Koncrantel I 1 K W3 JIOTHCTUYECKOTO YpPaBHEHHUS XapaKTEpPH3YyIOT JBa THIIA €CTECTBEHHOrO OTOOpaA,
KOTOPBIC MTO3BOJISIIOT 000CHOBATH PA3HbBIC MuUnNbl IKOAOCUUECKUX CIPAMeSUll:

e r-cTpaTerus XapakTepHA JUIsl TOMYJSAIWKA B HAYaIbHBIA TEPHOJ] yBEIWYCHHS ¢ uYucieHHocTH. OHa
orpeernseTcss 0TOOpOM B YCIOBHSX, KOTJAa IUIOTHOCTH TOMYJSAIIMA Majla U COOTBETCTBEHHO Ci1abo
BBIPQXXEHO TOPMO3IIee BO3ACUCTBUE KOHKYPEHLMH. OJTa cCTpaTerus XapakTepHa, Hampumep, s
BPEMCHHBIX BOJOEMOB, 3aIOJHSIONIMXCS BOJOW TOJBKO B TIEPUOJ JIOKICH. r-O0TOOp HaAmpaBlieH Ha
BBICOKYIO TJIOJJOBUTOCTh, OBICTPOE TOCTUIKEHUE MOJIOBOM 3PENOCTH, JOCTHKEHHE KOPOTKOTO KHU3HEHHOTO
IIUKJIA, CIIOCOOHOCTH BEDKUBAHUS B HEOJIATONPUSATHBINA TIEPHUO/I B BHJIC TIOKOSIIITUXCSI CTaIHIA;

e K-cTparerus cBsizaHa Cc OTOOpOM, HAmpaBICHHBIM Ha TIOBBIIICHHE BBDKMBAEMOCTH M BEITUYHMHBI
npeeabHON MIOTHOCTH K B YCIIOBUSAX CTaOWIM3UPYIOLIEHCS YMCIEHHOCTH MOMYISIUKA TPU CHUIHBHOM
BO3JICHCTBUM  KOHKypeHIMH. K-0TOOp HampaBJeH Ha OIEHKY KOHKYPEHTOCIIOCOOHOCTH U
MpelycMaTpuBaeT BO3MOKHBIE MYTH 3alIUIIEHHOCTH OT XWIIHUKOB W TAapa3UTOB, U BBDKUBAEMOCTH
MMOTOMCTBA, a TAK)KE COBEPIIICHCTBOBAHUS MEXAaHU3MOB PETYJISIIHHA YUCICHHOCTH.

B 105HBIX permoHax pacmnpocTpaHeHO pacTeHue amOposus. OHa pacTeT Mo CBajlKaMm, 3ajie)kaM U JAPYTUM
HEJaBHO HAPYIICHHBIM MecTtooOuTaHusM. C JIpyroil CTOPOHBI, B YMEPEHHOM II0SICE B CTAOWJIBHOM HIDKHEM
sapyce jeca oOUTAIOT TPABIHUCTHIE pacTeHus. ECu CpaBHUTH 3TH pacTEHUs MO MPOAYKIIMHU CEMSH, OKaKeTCs,
yTO aMOpo3us npoayiupyet cemssH B 50 pa3 Oosbliie, 4eM pacTeHHs Jjieca, U TPATUT B 5 pa3 OoJiblle YHCTOU
SHEPTUH HA pa3MHOXKeHue. AMOpO3us — mpumMep r-ordopa, pacTeHust JecHOro coodiectBa — K-otbopa.

Broinenenne r- m K-crparermii B uncToM BHIEe yCiIoBHO. Ha camoMm nene Kaxabplii BUJI OPraHU3MOB
UCIBITHIBAET HEKYI0 KoMOuHammio - u K-otbopa, T. e. ocraBisiembie 0TOOpOM 0coOM JOHKHBI 00MagaTh U
JOCTATOYHO BBICOKOM IJIOJJOBHTOCTBIO, M PA3BUTOM CIIOCOOHOCTHIO BEDKUBAHUS TIPU HATHYUU KOHKYPEHIIUH.

Jloructudeckass MoJielb MOMYJSIIMOHHOTO POCTa MCXOAUT W3 MPEANONIOKEHHS O TOM, YTO JUIS KaXAOu
MOMYJISIIIK CYIIECTBYET OINPE/ICIICHHBIN PAaBHOBECHBIN YPOBEHB TUIOTHOCTH (YMCICHHOCTH). DTO YPOBEHb, TPH
KOTOPOM POKJIa€MOCTh paBHa CMEPTHOCTU. Eclii paBHOBECHBIN YpOBEHBb MPEBBIIICH, TO B CAMON MOIYJNSIIMHA
WM B OKPYXKAIOIIEH cpejie 4TO-TO JOHKHO H3MEHHUTHCS TaK, YTOOBI CMEPTHOCTD CTajia OOJIBIE POXKIAEMOCTH,
a TOMYJISIIMSI COOTBETCTBEHHO Hauana COKpallaTh CBOK YHCIEHHOCTb. HampoTuB, B ciy4ae TOHMKEHUS
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YUCJICHHOCTU HM)KE€ PABHOBECHOI'O YPOBHS MPOLIECCHI, TPOUCXOMSIINE B MOMYJISIMUA WU B CPeAe, TOJKHBI
MPUBECTH K POCTY YHCICHHOCTH monyasinud. OTcioga BO3HHUK TOAXOA K OIICHKE MEXaHHU3MOB,
MOAICPKUBAIOIINX YUCICHHOCTD MOMYJISALNH, Ha3bIBAEMbIM PEryIsSLIUOHU3MOM.

Pezynayuonuszm — mpencraBlieHHE O TOM, YTO KaXKzaas TMOMYJSAIUs 00ajaeT PaBHOBECHBIM YPOBHEM
IJIOTHOCTU (YUCJICHHOCTH) M CYIIECTBYIOT MEXaHU3MbI, HAlpaBJICHHBIC Ha MOIACPKAHUE 3TOU IIOTHOCTH.
Halmronenus u SKCIEpUMEHTHI MO3BOJUIM CYUTATh, YTO JUHAMHMKA YHCICHHOCTH JIFOOOW TOIMYJISAIUU €CTh
ABTOMATUYECKU PETYJUPYEMBId TMpormecc, a JeHCTBHE (PaKTOPOB, KOHTPOIUPYIOMUX IOMYJISIHUIO,
OTIPEIESACTCS TUIOTHOCTHIO CaMOM TTOMYJISAIIAH.

[IpuHUMIUanTEHO UHON MOJXO0/ K OLICHKE MEXaHU3MOB, MOJJEPKUBAIOIIUX YUCICHHOCTb MOMYJISIUUA, — 3TO
cmoxacmusm, TIPA KOTOPOM TPHUIACTCS CIydalHO IEHCTBYIONUM (DakTopam cpelbl, HampuMep, MOTOTHBIM,
OCHOBHOE 3HaueHue. CTOXacCTU3M OTPHUIIAET CYIIECTBOBAaHUE PABHOBECHOTO YPOBHS, OTKJIIOHEHHWE OT KOTOPOIO
ABTOMATHUYECCKHA BO3BpAIACT IMOMYJAIHMI0 K HCXOJAHOMY YPOBHIO INIOTHOCTH (4ucieHHOcTH). C mo3unuu
CTOXAaCTHU3Ma PABHOBECHBIM YPOBEHb UUCIEHHOCTH €CTh PE3YJbTAT €€ YCPEIHECHHUS 3a JJIUTEIbHBIN CPOK.

Konuenuus camoperyasiiuu. CTOpPOHHUKH U PETYJISAIIMOHU3MA, M CTOXAaCTU3Ma, HECMOTPS Ha pa3jInuus,
CXOMSTCSI B TOM, YTO TJIABHAs POJIb B OTPAHUYCHHUH POCTA YHCICHHOCTH TOMYISALNN MPUHAJICKUT PaKkTopam
BHEIHEW cpenbl. OJHAKO PETYJISIHUOHUCTBI CUHUTAIOT, YTO (DaKTOphl Cpeabl TNPUBOIAT B JICUCTBHE
ABTOMATUYECKU PETYIUPYEMYIO TUIOTHOCTh TOIMYJISIMHA, CTOXACTHUCTBI OTBOAST CIydalHBIM (hakTopam
BEYIIYIO POJIb B OMPECIICHUN YUCICHHOCTH MOMYJISALUH.

B Hagane 60-X roJIoB HAIIEro CTOJETHS ObLIA MIPEITIOKEHA KOHYEeNnYus camope2yisyuy NONYasyutl, COrJIaCHO
KOTOpOIl B mpoliecce pocTa MOMYNSALUNA U3MEHSETCS HE TOJbKO M HE CTOJIbKO KayeCTBO Cpelbl, B KOTOPOH
CYIIECTBYET A3Ta MOMYJALHMS, CKOJIbKO KAaueCTBO CaMHUX COCTAaBISIOMIUX ee ocobei. CrenoBareiabHO, CYTh
KOHIEMIUN CaMOPETYJISIUU COCTOUT B TOM, UTO Jr00as MOMYJSAIUsS CIOcoOHA pEeryiupoBaTh CBOIO
YUCJICHHOCTh TaK, YTOOBI HE TMOJPHIBATH BO30OHOBIISIEMBIE PECYpCHl MECTOOOWTAHUS, M TaK, YTOOBI HE
moTpeOoBajIOCh  BMEIIATENbCTBA  KAKHUX-THMOO  BHEIIHUX  (PAKTOpOB, HANpuUMeEp  XHUIIHHUKOB  WJIH
HEeOIaronpusITHON CpPeIbl.

OcHoBaHMEM Ui BBLABM)KCHUS OTOW KOHIEMIMH IOCIYKUIM HAOMIOACHHUS 3a KOJOHUSMU MBIIIEH,
cojepxaimmxcs B Jadopatopunr. B STUX yCIOBUSX MpPU JTOCTATOYHOM CHAOXKEHUW MHUILIEH BO3pACTaHHE
IUIOTHOCTA TOMYJALMA TPUBOJWIO K YBEIMYEHUIO Yy MBIIIEH HAANOYEYHUKOB — OPraHOB SHIOKPUHHOM
CUCTEMBI. ['OpMOHAJIbHBIE CIIBUTH, MPOUCXOISAIIME B OpraHU3ME IO/ BIUSHUEM HEPBHOTO MEPEBO30YKICHUS
IpU TEpeHAceNieHUH, BEAYT K IMOBBIIICHUIO arpeCCUBHOCTU KUBOTHBIX, W3MEHEHHUIO PENpOAYKTHBHOTO
nmoTeHIMana (Mo3/Hee IOJOBOE CO3PEBAHME, CHIDKCHHE MPOAYKTUBHOCTH, HHOTAA TOJHOE MPEKpalleHue
Pa3MHOXKEHHUS), CHIDKEHUIO YCTOMYMBOCTH K 3a00JIeBaHUAM. OTH H3MEHEHHS OOBIYHO BEAYT K PE3KOMY
CHI>KEHMIO KM3HECIIOCOOHOCTH 0CO0eH M UX MacCOBOM T'MOCIIH.

Ecnu B m1abopaToOpHBIX yCIOBHIX PE3yabTATOM CTPECCOBOTO COCTOSHUS, BBI3BAHHOTO MEPEHACEICHHOCTHIO,
SIBJISIETCSL BO3pacTaHUE CMEPTHOCTHU, TO B MPUPOJHBIX YCIOBHUSX — MUTpAIUsi B HOBBIE MECTOOOMTaHUS, TIE
00JIbIIIe PUCK THOEIN OT Pa3HOOOPA3HBIX MPUIHH.

1.3. YenoBek u 0uocdepa

JlaBneHue yesioBeka Ha OMocdepy Hayaaoch 3a0Jr0 O HACTYIUIEHHUS 3Tara MPOMBILIUICHHON 3BOJIOILMH,
n0o 1enble HUBWIM3ALMU NOruOiu eme A0 Hamed 3pbl. Cpeau HEBO3BPAaTHO MOTMOIIMX LMBHIM3ALUNA —
CpenuzemMHOMOpcCKasi, IUBMWIM3anus Maifsg, numBmim3zauus octpoBa Ilacxu u ap. Katactpodpuueckue
9KOJIOTMUECKHE SIBJIEHUS B MPOILIOM ObUIM B OCHOBHOM CBSI3aHbI HE C 3arpsi3HEHUEM IPUPOJHON Cpelibl, Kak
ceifuac, a ¢ ee TpaHchopMausMu. [ TaBHas U3 HUX — Jerpajaiys MouB, 3po3us, 3aCOJICHUE U T.JI.

BcnenctBue aHTponoreHHONW Harpy3ku Ha 6uocdepy cero/iHs BO3HUKIN HOBBIE KOJIOTUYECKUE MPOOIEMBI,
KOTOpPBIX He ObLI0 B npeabiaymeM XIX cronetun [22, 27, 41]:

e HayajoCh MOTEIJIEHUE KIMMaTa Hameil riaHeTsl. B pesynbrare «mmapHukoBoro sgdexra» temieparypa
noBepxHoctn 3emu  3a mnociennue 100 mer Bospocima Ha 0,5-0,6°C. Hctounmkamum COg,
OTBETCTBEHHBIMU 3a OOJIBIIYIO YacTh MAapHUKOBOTO 3(dexra, SBISAIOTCS MPOLECCHl CKUTAHUS YIIIA,
He(p)TH W ra3a W HapylIeHHE JEeATEIBHOCTH COOOILIECTB IOYBEHHBIX MHUKPOOPTaHHW3MOB TYHJIPHI,
notpebsromux 10 40% BerOpacsiBaeMoro B arMmocdepy COp;

® 3HAYUTEJHHO YCKOPWJICS Mpollecc nmoabeMa ypoBHS MupoBoro okeana. 3a nocieanue 100 et ypoBeHb
Mopst mommsuicss Ha 10-12 cM ®m cedidyac 3TOT MPOIECC MAECATUKPATHO YCKOPHICA. OTO TPO3UT
3aTOIJICHUEM OOIIMPHBIX TEPPUTOPHH, Jiexkauux Hike ypoBHS Mops (I'ommanaus, obGnacts Benenuw,
Cankr-IlerepOypr, banrnanem u ap.);
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® MPOW3OILIO HCTOIIEHHE O30HOBOrO ciost atMmocdepbl 3emiau (030HOC]EpHI), 3aIEPKUBAIOIIETO
ryOuTeNbHOE JUI BCEro JKMBOTO yibTpaduosieToBoe u3iaydeHue. CuuTaercs, 4TO TJIaBHBIM BKIIAJ B
paspyiieHre 030Hochepsl BHOCAT XJI0p-pTop-yraepoas (T. €. ¢peonbl). OHU UCTIOIB3YIOTCS B KAYECTBE
XJIJOAr€HTOB U B OAJUTOHYHMKAX ¢ a’po3oiisiMu. B 1996 r. Obuta mpuHsITa MEXIYHAPOIHAS JEKIapaIus,
3arnpeniaias UCIojib30BaHUEe Hanbojiee OmacHbIX XJop-(prop-yriaepoaos. Ilpu cobmiogeHun yciaoBuii
JeKJIapaliy i MOJIHOTO BOCCTAHOBJIEHUSI 030HOBOTO ciiosi motpedyercs He Mmenee 100 yiet u ¢ Havana
XXI B. MOXHO OKUIATh MMOCTENIEHHBIN POCT TOJIMHBI «IKpaHay 030HOC(hEpPHL;

® TIPOUCXOJHWT MHTCHCUBHOE OMYCThIHUBAHHUE M 00e3NieCeHHe TuTaHeThl 3eMisi. B Asuu u Adpuke mporecc
OIYCTBIHUBAHUS UJET CO CKOPOCTbIO 6 MJIH Ta B roj. ['7aBHONM MPUYMHON ONMYCTHIHUBAHUS SIBIISETCS
HEOIPABIAHHBIM POCT IIOr0JIOBbA CKOTA, BBITATBIBAIOLIETO PACTUTENBHBIA IOKpoB. B Poccum 310
npoucxoauT B Kanmeikun u Huxaem [ToBomkbe. IHTeHCHBHO BRIpyOaroTcs jieca B bpaswimu u Poccun.
CeneHue J€COB NPUBOJUT K CHUKCHHMIO MPOIYKIMH KHCIOpOJa, COMPOBOXKIAIOUIEH Mpolecc
dboTocuHTE3A;

® UHTEHCUBHO 3arpsi3Hsierca MupoBoil okeaH. 3arpsi3HEHHE COIMPOBOXKAAET pPa3padOTKy MOPCKUX

MECTOPOXKICHUNH HE(PTH U SIBISETCS PE3yIbTaTOM MPOMBIIUIEHHBIX U KOMMYHAJIBHBIX CTOKOB B OKEaH.
MupoBoii okeaH B pe3ynbrare GOTOCUHTETUYECKOM 1eATEIbHOCTH OJHOKJIETOUHBIX 3€JICHBIX BOJIOPOCIIEH
naet 2/3 mpoAyKIHMH KHUCIOpOAa, Hacklmaromero atmocdepy. HambOonbirylo OmacHOCTh Ml KU3HH
Oxkeana Kak >KMBOTO cooOmiecTtBa mpezctaBiseT HedrsHoe 3arps3Henue. Ceiiyac B OkeaH €XeroaHo
BoutmBaercss 10 MiH T HedTH, YIIEBOAOPOABI KOTOPOH pa3pylIaloTcs MHUKPOOPraHU3MaMH,
MpeBpalaloMMu HedTh B YIUIEKHCHBIA Ta3 U Boxy. Ho zammutHble cuinbl OxeaHa He Oe3rpaHUYHBI.
MopenpHbIe pacdeThl OKa3ald, YTO OJHOBpEeMeHHoe nonananue B OkeaH 25 MIIH T HE()TH YHHUTOKHT
3TO YHUKAJIbHOE JKUBOE COODIIECTBO, T. €. OYKBaAJIbHO MEPEKPOET KUCIOpo1 buochepe.

[Toctynnenue kucmopoaa B arMocdepy 3eMin B pe3ysbTare (OTOCHHTETHYECKON ESATETbHOCTH €XKET0/THO
cocraBisier 240— 300 mupa 1. Opranusmsl Omocepsl pacxomyroT Ha apixaHue 90% 5TOro KoaudecTsa,
ocraBmuecs 10% — 24-30 mupa T pacXoAyrTCs MPOMBIIUICHHOCThIO. Ho k Havary XXI B. IPOMBINIICHHOCTh
MIPY HBIHEIIHUX TEMIAaX €€ Pa3BUTHUSI MOXKET MOTpebsaTh yxke 57— 60 mupa T kucnopona. Eciu He orpaHu4uThH
Y HE U3MEHUTH TEXHOJIOTHIO C)KUTAHUs TOPIOYMX HCKOIMaeMbiX, To dyepe3 100 jeT comepkaHue KHUCIOpoja B
atMoctepe cauzutces ¢ 21 1o 8%.

XUMHYECKUE U PaluallMOHHbIE 3arPA3HEHMS IPUPOIbl, YMEHBILIEHUE TOJIIUHBI 030HOBOTO CJIOS OJIABJISIOT
NpEeKIe BCEr0 HMMMYHHYIO CHCTEMY JKHUBBIX OpPraHM3MOB, B TOM 4YHCIIE U 4EJIOBEKa, BBI3bIBaAs
UMMYHHOJeQUIUTHOE cocTosiHue opraHu3Ma. [Ipu 3aboneBanun CIIMJlom ocoOblii Bupyc mnopaxaer
MMMYHHYIO CUCTEMY 4esloBeKa. B pesynbTare opraHu3M TepseT 3allUuTy U MOXET MOTHMOHYTh OT CaMOro
npocroro 3aboneBanus. B ornuune ot Bupyca CIIM/la, oGiagaromero orpoMHON pa3pyluTeTbHON CHIION,
3arpsi3HEHUs IEUCTBYIOT MEJIJIEHHO, HO CTOJIb )K€ T'YOUTENBHO.

B pesynabrare Oe3yaep:KHOM TEXHOI€HHOW arpeccuu CpeAHsis MPOJODKUTENBHOCTh XM3HM B Poccun
HaXOJUTCSI B KOHLIE YETBEPTOrO JECSITKAa CTpaH MHpa, MO BbDKMBAEMOCTH JieTeil B Bo3pacTe 10 1 roxa (mo
JETCKOM CMEPTHOCTH) — B KOHIIE TATOTO JIeCATKA CTpaH (Ha ypoBHE adpUKAaHCKUX CTpaH), oTcTaBas oT Muauu,
bpazumun u ¥OxnHolt Kopeu. Ceromns cmeptHocTh B Poccum mpeBbimaer poxaaemocts B 1,7 pasa. Ilo
nporxoszam aemorpacgos, k 2000 1. Ha ABYX YIIEANINX U3 KU3HU POCCUMCKHUX TPaskKIaH MPUIETCS TOIBKO OJUH
HOBOpOXXJeHHBbIH. B Poccum croxunach OecnpelefeHTHAas CUTyallds CO CMEpPTHOCTBIO MY)KUHUH B
TPYAOCIIOCOOHOM BO3pacTe OT HECYACTHBIX CilydaeB, oTpaBieHui u TpaBM. s crpan Espomnsi, CIIIA u
SAnoHUM 101 yMEPIIUX OT ITUX NMPUYUH cocTaBisieT 5-5,5%, a B Poccun 22-25%. B Poccuu y 40% myxuun
CpeIHsIsl MPOAOKUTENIBHOCTD )KM3HU cocTapiisieT 58 ner. CToyb ApaMaTuyeckasl CUTyalusi, yKe MpuBeamas K
NENOoNysAlnr, KOrjJa CMEPTHOCTh CYIIECTBEHHO BO3pacTaeT, a pOXIAaeMOCTh IIa/JaeT, CBOMCTBEHHA
UCKJIIOUUTENILHO Halllel cTpaHe. DTO SBISETCS pe3yIbTaTOM PE3KOT0 yXY/IIEHUS IKOJIOTMUECKOM 00CTaHOBKH,
pa3pylIeHHs paHee CYIIECTBOBABIINX B CTPAHE CUCTEM 00IIeH MpoduIakTHKY 3a007I€BaHNN U PEHEOPEIKESHUSI
K [IpaBUJIaM U HOpMaM 0€30MaCHOCTH KHU3HEIEATETbHOCTH.

OpuuM U3 TJaBHBIX (AKTOPOB, MNPUBEAIIMX K YXYALIEHUIO HOpUponHOMl cpeasl Poccum, crano
HEOOOCHOBAHHOE Pa3BUTHE OTpaciieil MUHEpaIbHO-CHIPEEBOTO KOMILJIEKCA — JOOBIBAIOIIEH MPOMBIIIIEHHOCTH.
Uucnennocts Hacenenus Poccuu cocrarisier MeHee 3% oOmEeMHUpOBOM, HO J0 MOCIEAHETO BpeMeHu Poccust
npousBoamia cBeie 20% MHPOBOro o0beMa MPOIYKIMK TOPHOIOOBIBAIONIEH MPOMBIIUIEHHOCTH, U OOJIbIIas
4acTh 3TOTO ChIPbs AKCIOPTHpOBaiack. B aTom oTHomenuu Poccus Mano otaudaercs ot ctpal Tperbero mupa,
KOTOpPbIE€ SIBISIFOTCSL CHIPHEBBIMU MPUJIATKAMU MPOMBIIUIEHHO pa3BUTHIX CTpaH. CTPyKTypa poOCCHMCKOI
N0OBIBaroOIIEel MPOMBIIUIEHHOCTH TaKOBa, YTO Ha MPOU3BOJICTBO €€ KOHEUHOM MPOIYKIIMH PacXoayeTcs MeHee
7% chIppEBOM Macchl, U3BJIEKaeMOi U3 HeAp 3eMid. 371ech U TEPPUKOHBI BOJIU3U YTOJIBHBIX I1AXT, HACHITAHHBIE
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IPsIMO Ha IJIOJOPOJAHBIN YEPHO3€M, U HEINOJHOE M3BJIEUYEHUE IOJIE3HBIX MCKONAEMBIX U3 HEIp, U CKUTAHUE
IONYTHOrO Ta3a B (akenax, W T.A. Tak, Hampumep, Uil MOAHATUS HE(PTH U3 CKBaKUH BO BCEM MHpeE
npuMeHsieTcs ras, a B Poccum u3-3a OTCYTCTBHSL COOTBETCTBYIOIIETO KOMIIPECCOPHOTO OOOPYIOBAaHUS B
CKBaKMHY 3aKauMBaeTcs Bojaa. B pesynbTare u3 ckBakuH OepyT Toibko 30% HepTH, BoAa CMEIIMBAaeTCs C
HedTHIO U T.1. K TOMY ke UMEHHO B JOOBIBAIOIIECH MTPOMBIIIICHHOCTH HA0IIOJAaeTCsl CaMblii BRICOKUI yPOBEHb
TpaBMaTU3Ma cpelid paboTaroIuX.

B crpykType skcropra Poccum kpome cbipoil HepTH, Taza W HepaszgeNaHHOTO Ha MHUJIOMaTepHalibl Jeca
UMeeTcsl MeTaJll U MUHepanbHble yao0penus. Ha mupoBoM peiHke y Poccun nokymnaroT U uyepHble, U LIBETHBIE
MeTailbl. OHAKO METaUTyprusl — OHO U3 CaMBbIX 3KOJIOTMYECKHU TPA3HBIX TPou3BoACTB. IloaTomy nokynarenu
Halllell MeTajuTyprudeckoil IpoAyKIMH MPEeaIIOYUTa0OT UMETh Ipsi3HbIe Ipou3BoACcTBa B Poccun, a He y cels
noma. To ke camoe OTHOCHUTCSI K MPOMBIIUIEHHOCTH MUHEPAIBHBIX yao0peHuil. YToObl MUHUMH3HPOBATH, a
3aTe€M M BOBCE YHTH OT MOCJIEACTBUNH MHTEHCHUBHOI'O 3arps3HEHUS Cpeibl OOMTaHUs, HEOOXOIMMO aKTUBHO
BHEJPSTH YUCTBIE TEXHOJIOTUH, YTO ITO3BOJIUT 3HAUUTEIBHO YBEIUYUTD ITPOJOJIKUTEIBHOCTD KU3HU; Pa3BUBATh
HayKOEMKHE TE€XHOJIOTUH, IHPOKOMACIITA0OHO MCIIOJIb3Ysl KOMIIBIOTEPU3AIUI0; COBEPLIEHCTBOBATH MOCTOSHHO
neiictpyomiee 3¢ (HEeKTUBHOE TPUPOJO0XPAHHOE 3aKOHOIATEIHCTBO.

MupoBO#i OIBIT OKA3bIBAET, YTO JAJIS CTAOMIM3ALMN SKOJIOTHYECKON CUTYyallMM B CTPaHE HYXKHO 3aTPaTUTh
He MeHee 3% BaJOBOr0 HAIIMOHAIBHOTO MPOAYKTA, a JJIS YIYUIICHHS SKOJIOTUYECKON CUTYalluu — HE0OXO0AUMO
yxe 5%. Takue pacxonsl Hecyr I'epmanus, Anmms u IlBeums. Camble Oonblive 3aTparhl Ha
npupoaooxpannbie Mmeponpusatusa y CLIA — 7%. [1o nannubvm 1989 r., 3arpatsl CCCP Ha 3TH L€ COCTaBIsUIN

1,5%, a B Poccun, nmo nanueiM Komurera mo skonoruu ['ocynapcTBeHHOM Jlymbl, BBIIEISETCS HA OTH 1S HE
ooiee 0,5%.

KOHTpOJIbeIe BOIIPOCHI

1. JlaiiTe onpeneneHne 3KOCUCTEMBI.

2. Kak cooTHOCSITCS BpeMsl CyliiecTBoBaHus ouochepst 1 Buga Homo sapiens?

3. Kak Bbl nonumaete rumnotesy ['en?

4. ChopmynupyiTe NPUHIUT SIMEPIKEHTHOCTH.

5. B pe3ynbprare Kakux MpoueccoB Onocdepa HAKOMUIa TOPIOYHNE UCKOMAEMbIE — OCHOBY IPOMBIIIIICHHOM
peBoOJIIOIIUN?

6. PacckaxuTe 0 OMOMHOM 1 SHEPreTUYECKOM KiaccuUKaIi SKOCUCTEM.

7. Chopmynupyiite npasuiao Ojyma, 3aKOH YAEIbHONH NPOAYKTUBHOCTH U TNPHUHLMIT SKOJIOTHYECKOTO
nyOnupoBaHUsl.

8. Ilepeuncnute abnoTHUecKue (PaKTOPbI HA3EMHOU CPEIbI.

9. ChopmynupyiTe 3aKOHBI MUHIMYMA U TOJIEPAHTHOCTH.

10. OnuimnTe KpyroBOopoThl a30Ta, YIiIepoaa U BOJBI.

11. [Jaiite onpeneneHre NOMyJsAIMU U €€ CBOMCTB.

12. Yro takoe r- u K-ctpareruu or6opa?

13. V310%uUTe KOHLENIUHU PErYISIMOHN3MA, CTOXaCTU3Ma U CaMOPETyJISIUH.

14. B yem 3axitoyaroTcs riio0anbHble SKoJIorHdeckue npodneMsl XX B.?

15. Yto HY>KHO /I CTa0MIN3alMK SKOJIOTUYECKON cuTyaruu B Poccun?

I'maBa 2. MOHMTOPHHTI OKPY KAKOIIEH cpeabl
2.1. [ToHsiTHE DKOJIOTHYECKOT0 MOHUTOPUHIA M €ro 3a1a4M

BcecToponHmii aHaM3 OKpY’Karomield Cpeibl MperycMaTpUBaeT OLEHKY €€ SKOJIOTMYECKOTO COCTOSHUS H
BIUSHUE HA HEe eCTECTBEHHBIX M AHTPONOTEHHBIX BO3JCHCTBHI. XapakTep AITHX BO3JICHCTBUN BechMa
cneruduieH. JIMMUTHPYIOIIAM ITOKa3aTelleM YPOBHS €CTECTBEHHBIX W aHTPOIIOTEHHBIX BO3JICHCTBUH SBIISCTCS
npeoenvHo-0onycmumas sxkonocudeckasn naepyska (II1OH), koTopast BO MHOTHUX CTpaHax YCTaHOBIJIEHA B CBS3U
C TeM, YTO HOpPMalbHOE (YHKIIMOHHPOBAHHE M YCTOWYMBOCTH KOCHCTEM H OHochepsl BO3MOXKHBI IPHU
HEMPEBBIIICHUH ONPEEICHHBIX MPEIETbHBIX HArPy30K Ha HHX.

Cocrositnue Ouochepsl, HEMPEPHIBHO MEHSIOIIEECS I0J] BIUSHUEM €CTECTBEHHBIX (PAKTOPOB, OOBIYHO
BO3BpaIllaeTcsi B MepBoHavyanbHOe. Hampumep, u3MeHeHUsT TeMIEpaTyphl U JaBJICHUS, BIAXHOCTH BO3JyXa U
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MOYBBI MPOUCXOIAT B TpeJeNiax HEKOTOPBIX MOCTOSHHBIX CpeNHUX 3HadeHWi. Kak mpaBuio, KpymHbIE
HKOCHCTEMBI O] BIUSHUEM MPUPOIAHBIX MPOLIECCOB U3MEHSIOTCS Ype3BbluaiiHO MeuieHHO. CyllecTByIone B
MHUpPE JKOJOTHYECKHE CIYKOBI (THAPOMETEOPOJIOTHYECKas, CecMuYecKas, noHocepHas U Ip.) MPOBOMST
KOHTPOJIb 32 U3MEHEHHEM THX MPOLIECCOB.

N3menenue cocrosHust Ouocepbl MO BIMSHHEM AaHTPOIOTCHHBIX (DAaKTOPOB MPOUCXOIUT B Oosee
KOPOTKHE BpeMEHHbIE cpokH. [103ToMy € 1enbio u3MepeHus, OLEHKH U MPOrHO3a aHTPONOTeHHBIX W3MEHEHUN
abMOTHYeCKON cocTaBIsONel Onocdepsl (B MEPBYIO OYepeh 3arpsi3HEHUI) M OTBETHOM peakiuu OMOTHI Ha
9TH U3MEHEHMs, a TaKKe MOCIEAYIOUMX H3MEHEHWH B DSKOCHCTEMax B pe3ylibTaTeé AaHTPOIOICHHBIX
BO3CHUCTBUI CO37aHa UHPOPMAYUOHHASL CUCTNEMA IKOJIOUYECKO20 MOHUMOPUHZA.

DKOJOTHYE€CKHIT MOHUTOPHUHT SIBJISIETCS KOMILJIEKCHBIM MOHUTOpPUHTOM Onochepsl. OH BKIIIOYaeT B ceds
KOHTPOJIb U3MEHEHUI COCTOSHUS OKPYKAIOMICH CpeJbl O] BIUSHUEM KaK MPUPOIHBIX, TAK U aHTPOIIOTCHHBIX
(hakTOpOB.

OCHOBHBIE 3aladu KOJIOTUICCKOTO MOHUTOPHHTA aHTPOIIOTCHHBIX BO3/ICHCTBUI:

* Ha0JII0/ICHHE 32 UCTOYHUKAMU aHTPOIIOT€HHOT'O BO3/ICICTBHS;

* HaOmroIeHne 32 (PaKTOpaMH aHTPOMIOTEHHOTO BO3/ICHCTBUS;

* HaOJIIOJIEHUE 32 COCTOSHUEM IPUPOJHOM Cpeibl U MPOUCXOISAIIMMU B HEM MpOLEeccCaMy IMOJ BIUSHUEM
(haKTOpOB aHTPOMOTEHHOT'O BO3ICHCTBUS;

* OI[eHKa (PU3UYECKOTO COCTOSIHUSI IPUPOTHOMN CpPEIbl;

* TPOTHO3 W3MCHCHHSI COCTOSIHHSI TPHPOIHOW Cpeibl IOJ BIMSHHEM (PaKTOPOB aHTPOIOTEHHOTO
BO3JICHCTBUS U OIIEHKA IPOTHO3UPYEMOT0 COCTOSIHUS IPUPOTHON CPEIBI.

TepMuH «MOHHTOPHHI» OOpa30BaH OT JIaT. «MOHUTOP» — «HAOTIOMAIONIHIY, «IIPEAOCTEPETAIONTHII.
CymiecTByeT HECKOJBKO COBPEMEHHBIX (OPMYITUPOBOK  OMpEIeNieHus MOHHUTOpHHra. Hekotopbie
WCCJICIOBATEIN 10I MOHUTOPUHTOM TOHUMAIOT CHCTEMY TOBTOPHBIX HAOIOJIEHUH 32 COCTOSIHHEM OOBEKTOB
OKpY>Karollen cpeibl B IPOCTPAHCTBE U BO BPEMEHU B COOTBETCTBUU C 3apaHee MOATOTOBICHHON MPOrpaMMoit
[52]. bonee koHkpeTHast GOpMYIMPOBKA OMpENEICHUS MOHUTOPHUHTa MpemyioxkeHa akagemukom PAH 1O.A.
Mzpasnem B 1974 1., B COOTBETCTBUU C KOTOPOHU TOJ MOHUMOPUHZOM COCHIOAHUA RPUPOOHOI CPedbl, U 8
nepeyio ouepedsb 3acpsA3HeHUll U dhexmos, 6vi3vbl8aeMbiX UMU 6 Ouocgepe, noOpa3zyMes8arom KOMNIEKCHYIO
cucmemy HAOIOOEHUN, OYeHKU U NPOSHO3A USMEHEHUL COCMOAHUL Ouocghepvl unu ee 0OmMOenIbHbIX JJIEMEHMO8
noO GIUAHUEM AHMPONO2eHHbIX 6030eticmeuti [14].

[Iporpamma FOHECKO ot 1974 r. ompenensieT MOHUTOPUHI KaK CHCTEMY PETYISPHBIX JIATEIbHBIX
HaOJII0JICHUH B TIPOCTPAHCTBE W BO BPEMEHH, JMAIONIYI0 WH()OPMAIMIO O MPOIUIOM U HACTOSIIEM COCTOSTHHSIX
OKpY’Karollel cpenbl, MO3BOJIAIONIYI0 MPOTHO3UPOBATh Ha Oy/yliee MU3MEHEHHE €€ MapaMeTpOB, WMEIOIIUX
0co0eHHOe 3HaYeHue )i yenoBedecTna [S1].

2.2. Knaccudukanusi MOHUTOPMHIA

MOHI/ITOpI/IHF BKJIFOUAET B ceOs CJICOYIOMKUEC OCHOBHBIC TPAKTUYCCKNEC HAIIPABJICHUA !

L4 Ha6J'IIOI[CHI/IC 3a COCTOSAHHUEM OKPY)KaIOH_[Cﬁ Cpeabl 1 (I)aKTOpaMI/I, BOSILCI\/’ICTByIOH_[I/IMI/I Ha HEC;

® OILCHKY (baKTI/I"IeCKOl"O COCTOSAHHUA Oprxcafomeﬁ Cpeabl U YPOBHA €€ 3aIrpA3HCHUAA,

® JIPOIHO3 COCTOSHHS Oprx(a}omeﬁ Cpeabl B PE3YJIbTATC BO3MOKHBIX 3anH3HeHHﬁ H OLCHKY 3TOI'O
COCTOsAHHUA.

QOueHka
Habnioaenus | daktuueckoro
¢ l COCTOSAHUR , | .

. PerynuposaHwe
KauecTsa CpeAb!

A
OueHka I
Mporxos NPOrHO3NPYEMOTO

COCTORRHNA COCTOAHUA

Puc. 2.1. Cxema monumopunea
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OObekTaMu MOHHUTOPHHTA SIBISIFOTCS arMocdepa (MOHHTOPHHT TMPU3EMHOTO CIIOS aTMOChephl U BEepXHEH
atMocdepsl); atMocdepHble ocaaku (MOHHUTOPHUHT aTMOC(HEpPHBIX OCAJKOB); MOBEPXHOCTHBIC BOJIBI CYIIIH,
OKE€aHbl M MOpS, MOA3EMHBIC BOJIBI (MOHHTOPHHT TuUapochepsl); Kpuochepa (MOHHTOPHHT COCTABIISIOIIMX
KJIIMMaTH4YE€CKON CUCTEMBI).

[To o6bexkTaM HaONACHUS pPAJUYAIOT: aTMOC(EPHBIN, BO3AYIIHBINA, BOJHBIN, MOYBEHHBIH,
KJIMMaTHYE€CKUI MOHUTOPHHT, MOHUTOPUHT PACTUTEIbHOCTH, )KUBOTHOTO MUPA, 3/10POBbS HACEICHUS U T.J.

CymiecTByeT KiIacCH(pUKAIUs CUCTEM MOHUTOPHHTA 0 ()aKTOpaM, NUCTOYHHUKAM M MaciiTadam BO3JEHCTBUS
(puc. 2.2 u Tabdu. 2.2).

Monumopune  ¢hakmopog 6o30eticmeusi — MOHUTOPHHT PA3JIUYHBIX XHUMHUYECKHX 3arps3HUTENCH
(MHrpeIMeHTHBI MOHUTOPUHT) U Pa3HOOOPa3HBIX MPHUPOAHBIX M (PU3NYECKUX (HAKTOPOB BO3ICHCTBUS
(37EKTPOMarHUTHOE U3JTy4EHHUE, COTHEUHAs paiualiysi, ITyMOBbIe BUOPAIUH).

Monumopune ucmouHuKos8 3azpsasHeHuli — MOHUTOPUHT TOYEYHBIX CTAIlMOHAPHBIX HCTOUYHUKOB (3aBOJACKHE
TpYOBI), TOUYCHHBIX MOJBUKHBIX (TPAHCIIOPT), TPOCTPAHCTBEHHBIX (TOPOJA, MO C BHECEHHBIMA XUMHUYCCKIUMH
BELIECTBAMH ) HCTOYHUKOB.

R it -
' MoHutopuHr | y .
: UCTOUHMKOB ' CTOMHWUKW BO3AACTBUA
Cecmmcccccecama
Feme e Y
I
: MoHuTOopuHr ' dakTopbl BO3AeiCTBUA
' chaktopos !
' BO3AENCTBUS ' Xumnueckue | Buonoruueckne | duanveckue

MNpupogHas cpena

MosepxKoCTb Cylun
C pexkamu v ozepamu

Atmocepa | Oxean Kpuocoepa Buora

Y ‘
leodusueckuinl MOHUTOPUHF Axonornueckuit
MOHUTOPUHF

—» KnuMaTuueckuit MOHUTOPUHT «

Puc. 2.2. Brox-cxema cucmemvi monumopunea

I[To macmrTabam BO3aA€icTBUS MOHUTOPUHI ObIBAET IPOCTPAHCTBEHHBIM U BPEMEHHBIM.

I[To xapakTepy o06o00meHuss HUHPOpPpMAINUMU pa3IUYAOT CIEAYIOIIUE CHUCTEMBI
MOHHUTOPHHTA!

* 2100a1bHbII — CIIEKEHHE 3a O0IIEMUPOBBIMU MIPOLIECCaMU U ABJICHUSAMHU B Ouocdepe 3eMin, BKIIIOUas BCe
€€ DKOJIOTHYECKHE KOMIIOHEHTHI, U MPEAYNPEXKACHUE O BOSHUKAIOUINX IKCTPEMAIbHBIX CUTYaIHIX;

* Oaszosvili (poHoswbIl) — CexKeHHe 3a 00ImeOrochepHbIMU, B OCHOBHOM INPHUPOAHBIMHU, SBICHUAMHU Oe3
HAJIOKEHUS Ha HUX PEerHOHAJBHBIX aHTPOIIOTEHHBIX BIUSHHIA

* HAYUOHANbHBIL — MOHUTOPHUHT B MaclITabax CTpaHsbl;

* PeGUOHANbHBIN — CIEKEHHE 3a IMPOLEecCaMU M SIBICHUSAMH B IIpe/enax Kakoro-To pEeruoHa, Ijae 3Tu
MIPOLIECCHI U SIBIEHUS MOTYT OTJIMYATHCS U MO IPUPOTHOMY XapaKkTepy, U M0 aHTPOIOTEHHBIM BO3JEHCTBUSAM OT
6a30B0r0 (hOHA, XapaKTEpHOTO It Bceil buochepsr;

* IOKQ/IbHbIU — MOHUTOPHUHT BO3JIEHCTBUS KOHKPETHOTO aHTPOIIOT€HHOI'O0 HCTOYHHKA;

* UMNAKMHbIU — MOHUTOPUHT PErMOHAIBHBIX U JIOKATIbHBIX aHTPOINOT€HHBIX BO3AEHCTBUI B 0COO0 ONACHBIX
30HaX M MECTax.

Krnaccudukanus cucteM MOHUTOPHHTAa MOXKET OCHOBBIBATHCS M Ha METOJaX HaOMtoeHUs (MOHUTOPHUHT 1O
(U3NKO-XUMHUYECKUM U OMOJIOTHYECKUM TIOKA3aTeNsIM, IUCTAaHIIMOHHBI MOHUTOPHHT).

Xumuueckuii MOHUmMOpuHZ — 3TO cHUCTeMa HAOJMIOAEHHM 3a XUMHYECKMM COCTaBOM (TIPUPOJHOTO U
AHTPOIIOTEHHOTO MPOUCXOXKACHUS aTMOC(EPBI, 0CaIKOB, MOBEPXHOCTHBIX M MOJ3EMHBIX BOJ, BOJ OKEaHOB U
MOpEH, M0YB, JOHHBIX OTJIOXKEHUH, paCTUTEIbHOCTH, )KUBOTHBIX M KOHTPOJIb 32 AMHAMHUKOMN pacrpocTpaHEeHUs
XUMHAYECKHX 3arps3HSOMMX BemiecTB. [o0anbHON 3agauell  XMMHUYECKOTO MOHHUTOPHHIA  SIBISETCS
ornpezeneHne (HakTUUECKOTO YPOBHS 3arps3HEHUN OKpYKalolel cpe/ibl MPUOPUTETHBIMU BHICOKOTOKCUYHBIMU
MHTpeIMeHTaMu, MpeJICTaBIeHHbBIMH B Taom. 2.1.

20



Tao6nuua 2.1. Knaccupuganus npuopyTeTHBIX 3arpA3HAIOIIMX
BelleCTB M KOHTPOJb 32 HX COZEPXKaHHEM B Pa3H4HBIX cpeaax

Kanace Sazpazusiowue Cpeda Tun
npuopu- aeujecmea npozpammbi
memHo- | uzmepeHul

cmu
I JIoKcua cephl M B3BellieHHBlE Bosmyx U, P,BT -
YACTHLIBI -
Pagnonykinasl (Sr-90, Cs-197) IMuuia Hu, P
II O30H Boznyx H, b (8 crpa-
Tocdepe)
OAT u npyrue xopopraHuye- buora, YenoBeK - U, P

CKHE COCHTUHCHHUSA

KanMmit 1 ero coelMHEHHUs Iuiia, yenosek, oga Y
III HuTpatbl, HUTPUTH [Murteepas Boga, miua U
Oxcuan! asora Boanyx 4|
IV PTyTb ¥ €€ COEAMHEHUA IMuiua, Bo3ayx Hu,pP
CauHell Boanmyx, nuiua n
[voxcun yrneposa Bosayx b
A% Oxcua yrepoaa Bosnyx 14
Hedreyrnesonoponst Mopckas Boga P,b
VIl  ®ropucTbie COeAMHEHNA ITuTheBas Boja )41
VII  AcBect Boszayx U
MbIUIbSIK IIutbeBas Bona 71
VIII MHKpOTOKCHUHBI IMuia n,P
Muxkpobuonoruyeckoe 3apa- .
XeHHe IMyna HuPp
nu

PeaxTnBHBIC YT/IEBONOPOABI Boszayx

[Tpumeyanue : U- umnaxTHeli, P - pernonanbusiii, b - 6a30Bbiii, [” — rmoGansHbIA.

Dusuueckuil MOHUMOpUHe — CUCTeMa HAOJIOACHUHN 3a BIMSHUEM (PU3MYECKHX MPOIECCOB U SBJICHUN Ha
OKPY>KaIoIyI0 cpeay (HaBOJAHEHUS, BYJKAHU3M, 3eMIIETPSICEHUS, IlyHAMHU, 3aCyXHU, IPO3HUs MOUB U T.1I.).

buonoeuueckuii monumopune — MOHUTOPUHT, OCYIIECTBIIIEMBIA C TTIOMOIIbIO OMOWHIUKATOPOB (T. €. TAKUX
OpPraHU3MOB, 10 HAIMYHIO, COCTOSIHUIO U ITOBEIEHUIO KOTOPBIX CYIAT 00 U3MEHEHUSIX B Cpejie).

Oxobuoxumuueckuii MOHUMOPUHZ — MOHUTOPHUHT, Oa3upPYIOLIUICS Ha OLEHKE JIBYX COCTaBJISIOMIMX
OKpY>Karolen cpeabl (XUMHUUECKON 1 OMOIOTUYECKOI).

Jlucmanyuonnviu Monumopunz — B OCHOBHOM, aBUALlMOHHBIN, KOCMUYECKUA MOHUTOPHUHI C NPUMEHEHHEM
JIeTaTeNIbHBIX aNlapaToB, OCHAIIEHHBIX paJIlOMETPUUYECKOH anmnaparypoi, ClIoCOOHOMH OCYIIECTBIATh AaKTUBHOE
30HJMPOBAHUE U3YyUaEMBbIX OOBEKTOB U PETUCTPALIMIO ONBITHBIX JaHHBIX.

B 3aBucuMocCTH OT MpHHIIMIA KJIacCCU(DUKALMU UMEIOTCS pa3iIMyHble CHCTEMbl MOHUTOpHHTA (Talm. 2.2).

Haubonee yHuBepcaabHbIM SBIISETCS KOMIUIEKCHBIN 3KOJOTHYECKUI MOHUTOPUHT OKPY)KarOIIel Cpeibl.

Komnnexchuiii sxono2uveckuti MOHumopuHe OKpyXaromeil cpesibl — 3T0 OpraHu3alus CUCTeMbl HaOIOACHUI
3a COCTOSIHHEM OOBEKTOB OKPY)KArOIIeH MPUPOAHON CpeJIbl ISl OLIEHKH UX (PaKTUYECKOTO YPOBHS 3arps3HEHUS
U TNpEAYyNpeXICHUS O CO3JAIOIIMXCA KPUTUUYECKUX CUTYalUsAX, BPEAHBIX I 340pPOBbsA JIIOJEH U IPYrUX
KUBBIX OPraHU3MOB. Pa3nmnyaroT MOHUTOPUHT JIOKAJIbHBIN, pETHOHABHBIA U (POHOBBII.

[Ipyn mpoBeneHUM KOMIUIEKCHOIO 3KOJOTMYECKOTO MOHMTOPHMHIA OKPYXaroIled Cpepl: a) MpOBOAUTCS
MIOCTOSIHHAsL OIICHKAa HKOJIOTUYECKUX YCIOBUH cpenbl OOUTaHMS YEIOBEeKa M OMOJIOTMYECKHX OOBEKTOB
(pacTeHui, >XMBOTHBIX, MHMKPOOPraHM3MOB U T.I.), @ TaKK€ OLEHKAa COCTOSIHUS U (YHKIMOHAIbHOU
LEJIOCTHOCTU 3KOCUCTEM; ©O) CO3JAIOTCS YCIOBHS U ONpEAETCHUs KOPPEKTHPYIOUIMX JAEHCTBHM B TeX
CIIy4asix, KOTJ1a LEeJIEeBbIe MOKA3aTeIN IKOJIOTMYECKUX YCIOBUI HE JOCTUTAIOTCA.

Cucrema KOMIUIEKCHOTO KOJIOTHYECKOTO MOHUTOPUHTA ITPEAYCMaTPUBAET:

e BbIJIcIICHHE 00BEKTa HAOIOICHNS,
o0clieioBaHNE BbIIETIEHHOT0 00bEKTa HaOII0ICHUS;
coCTaBJIeHHE I 00bEeKTa HabI0AeHNsT MHPOPMAIITMOHHOW MOJIEINH;

IUIAHUPOBAHHUE U3MEPEHUN;
OLIEHKY COCTOSIHMS 00BEKTa HAOMIOCHUS U UACHTU(UKAIIUIO er0 HH(POPMALIMOHHON MOJIeNy;
MIPOTHO3UPOBAHNE U3MEHEHHUSI COCTOSHUS 00bEKTa HAOII0IEHUS;
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e TMpejcTaBiieHUE HH(GOPMAIMK B YIOOHOH 7Sl UCTIONB30BaHUs (POpME U JOBEACHUE €€ 10 MOTPEeOUTENs.

Taoauma 2.2. Knaccnukauua cucrem (noacucereMm) -
MoHnTOopHHra [19)]

Hpunyun Cywecmeayrotyue unu paspabamoeiéaemsie CUCemo
Kkaaccugpuxayuu (nodcucmemui) Monumopurea

YuusepcanbHbie MobanbHbIi MOHUTOPUHT (Ga30BbBINM, perHOHANbHBIIA,
CHCTEMBI . IMITaKTHBIN YPOBHM), BKJIIOYasg (POHOBBIN H IaleOMOHH-
TOPUHT
HaumoHanbHBI MOHMTOPUHT (HanpuMep, Oblierocynap-
CTBEHHas ciyx06a HaOMIOACHUA U KOHTPONSA 3a YPOBHEM
3arpA3HeHUsT BHCLIHEH cpeabl).
MeXHaUMOHAILHBI MOHUTOPHHT (HalIpUMEDP, MOHMTO-
PVHT TPAaHCTPAHWYHOTO NEpEeHOCa 3arpsA3HSIOLINX BELIECTB)

Peakuwms oc- TleodusuyecKnii MOHUTOPUHT
’HOBHBIX COcTaB- buonoruyeckuii MOHMTOPHHI, BKIKOYaA TeHETHYECKHH
JSI0IMX 6M0-  DKOJOTHMYECKMH MOHWTOPMHI (BKIIOYAIOILIMH BbILIeHa-

cepbl _ 3BaHHbBIE)
Paznuuneie MOHUTOPUHT aHTPONOIreHHBIX U3MeHeHWI (BKIIIOYas 3a-
cpenbl TPA3HCHMS M peaKUMIO Ha Hero) B aTMocdepe, ruapocde-

pe, noyse, KpHocoepe H Grore

®axTopsl ¥ HC~- MOHMTOPUHT HCTOYHUKOB 3arpsa3HeHHs

TOYHMKM ~ BO3- HHTpeaMeHTHBI MOHWTOPHHT (HANpUMep, OTACALHBIX

OeUcTBUA 3arpa3HAIOLIKX BELECTB, PaIHOAKTHBHBIX U3IYUEHUH],
"~ WUYMOB U T.1.) :

Octpora B o- MOHMTOPUHL OKeaHa
GanbHoCTh Npo- MoHUTOpUHT 030HOChEpE!
OrieMbl

Meronnt Ha- MOHUTOPHMHT 1O GU3NUYECKHM, XMMHUYECKHUM 1 GHONOrK-
OmoneHnna YeCKHM M0Ka3aTesIM
CryTHUKOBbBIA MOHUTOPHHT (IMCTAHLMOHHBIE METOLBI)

CucreMHHIH Menymko-Guonormieckuii (COCTOSHUA 300POBbS) MOHMUTO-
TIOAXON pHHT
e Dxonornyeckuit MOHUTOPUHT
KinMaTHyecKHit MOHUTOPUHT
BapuanT: 6M03KONIOTNYECKMIf, TeO3KONIOTHYECKHH, 610~
cdepHuIif MOHUTOPUHT

OcCHOBHBIE TENH KOMIUIEKCHOTO AKOJIOTMYECKOTO MOHMTOPHMHTA COCTOSIT B TOM, YTOOBI Ha OCHOBAaHUU
MOJIy4€HHOM HH(pOpMalUu:

1) oleHUTh TMOKAa3aTeIX COCTOSIHUS W (YHKIIMOHAJIBHOW IIETOCTHOCTH SKOCHCTEM M CpeIbl OOWTaHHs

YeJIOBEKa (T. €. MPOBECTH OLIEHKY COOJIIOICHHS YKOJIOTHYECKUX HOPMATHBOB);

2) BBISIBUTH MPUYMHBI U3MCHEHHS STHX TOKa3aTejled M OICHUTH MOCICACTBUS TaKMX U3MEHEHHH, a TaKKe
OTIPENICTTUTh KOPPEKTUPYIOIIHME MEPHl B TE€X CIy4asX, KOTJa IIeJIEBbIE IOKa3aTeId JKOJIOTHUYECKUX
YCIIOBUI HE TOCTUTAIOTCH (T. €. TPOBECTU JUATHOCTUKY COCTOSIHHSI 9KOCUCTEM H CPENIbl OOMTaHMUS );

3) co3maTh MPEaOChUTKU IS OMPEACICHIS MEpP 110 MCITPABICHUIO BOSHUKAIONIMNX HETaTHBHBIX CUTYaIlUH J10
TOTO, KaK OyaeT HaHeceH ymiepd, T. €. o0ecneunTh 3a0IaroBpeMEeHHOE MPEIyNpekIeHne HeTaTUBHBIX
CUTYaLHi.

B Poccuiickoii @enepanmu GyHKITHOHUPYET HECKOIBKO BEIOMCTBEHHBIX CUCTEM MOHHTOPHHTA, HAIIPUMED,
ciyx0a HaOMIOIeHHsI 3a 3arpsi3HEHUEM OKpYKarolleil cpensl Pocrumpomera, ciay:k0a MOHUTOPWHTA BOJIHBIX
pecypcoB  PockomBoma, ciayx0a arpoXMMHUYecKMX ~ HAOMIOJEHHMH W MOHUTOPUHTA  3arps3HEHMIA
CEIbCKOXO35MCTBEHHBIX 3eMeNlb PockoM3ema u Jip.

2.3. Kpurepuu OLleHKH Ka4eCcTBA OKPY KAIOLIEH Cpeabl
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Tocyoapcmeennasn  sxonocuveckas dKcnepmusa — TPEINCTaBIseT CcoOOM CHCTEMY TOCYIapCTBEHHBIX
MPUPOJOOXPAHHBIX MEPONPUITHI, HANpaBICHHBIX Ha MPOBEPKY COOTBETCTBUS MPOEKTOB, IUIAHOB U
MEpONPUATHIA B 00JIACTH HAPOJIHOTO XO3AHWCTBA U MPUPOAHBIX PECYPCOB TPeOOBAHUSAM 3AIIUTHI OKpYKaroIIen
Cpedbl OT BPEIHBIX BO3ACHCTBUM.

Tokcukonornyeckass XapakTepUCTHKA TEXHOJIOTHYECKUX MPOLECCOB TPeOyeT 000CHOBAHUS PEKOMEHAALNI
[0 TaKOMy HW3MEHEHHUIO IPOU3BOJCTBA, YTOOBl YMEHBUIUTH KOJMYECTBO BPEAHBIX MOJIYNPOAYKTOB WU
NOOOYHBIX COCAMHEHUH WM HUCKIIOYUTh HX, M MEAMKO-TEXHHUYECKUX TpPeOOBaHUI K IUIAHUPOBAHHIO
MIPOM3BOJICTBEHHBIX TIOMEUICHH, almaparype, CaHUTapHO-TEXHUYECKOMY OOOpYIOBAaHUIO, B TOM YHCIE
OYMCTHOMY WJIM PacCEeUBAIOLIEMY, H — B CIIydae HEOOXOAMMOCTH — K HHIUBUIYaJIbHBIM CPEJCTBaM 3aIluThL. B
OCHOBE 3TOT0 JISKHUT YCTaHOBJIEHUE npedenvho odonycmumvix konyewmpayui (ITIK) epeousix eewecmes 6
PA3TUYHBIX CPEOaXx.

B 6030ywmnou cpeoe:

o IIJIK,; — npedenvrno Oonycmumas KoHyewmpayus eewjecmea 6 6030yxe paboueri 30Hbl, mr/m®. Dra
KOHIIEHTpAllMsl TPH EKETHEBHOW (KpoMe BBIXOAHBIX JHEW) pabore B mpemenax & 9 WiH JIpyrou
MIPOJOJKUTENFHOCTH, HO He OoJiee 41 4 B HeJeno, B TEUEHHUE BCEro paboyero craka He JO0JKHA BbI3bIBATh B
COCTOSIHUM  37I0POBbS  HACTOSIIETO W IOCIEAYIOIIEro MOKOJCHWH 3a00JeBaHMNH WIM  OTKJIOHEHHUH,
oOHapyKHBaeMbIX COBPEMEHHBIMH METOJAaMH HCCIIe[JOBaHUs B Ipouecce paboTsl. PaGoueit 30H0# cunTaeTcs
MPOCTPAHCTBO BBICOTOM /10 2 M HaJl yPOBHEM I10JIa WJIH IUIOUIAIKM, HA KOTOPOH HAaXOMSATCS MECTa MOCTOSIHHOTO
WM BPEMEHHOT0 NMpeObIBaHUs PabOTAIOIINX;

o [[IKpmp — mpedenvno Oonycmumas MakcumManvbHas pazoeas KOHUEHMpayus eeujecmed 6 6030yXxe
Hacenennvix mecm, Mr/M°. JTa KOHIEHTPALWsS NP BIbIXAHHH B TedeHne 20 MHH HE JOJDKHA BBISHIBATH
pedIeKTOPHBIX (B TOM UMCie CYOCEHCOPHBIX) peaKlnii B OpraHu3Me YeIOBeKa;

o [IJIKc c — npedenvro donycmumas cpeonecymounas KOHYeHmMpayus moKCUYHO20 8eujecmed 6 8030yxe
HaceneHnbIX Mecm, MI/M°. JTa KOHLCHTpALKs He I0JKHA OKA3bIBATh HA YEIOBEKA MPSMOTO HIIM KOCBEHHOTO
BPEIHOTO BO3ACUCTBUS MPH HEOTPAHUICHHO MPOIOJKUTEIHHOM BJ/IBIXaHHH.

B 6o0noti cpeoe:

e [I/IKp — nmpenenbHO AONyCTUMAasi KOHLIEHTpALMs BEIECTBA B BOJIE BOJAOEMA XO3AMCTBEHHO-TIUTHEBOTO U
KYIbMYPHO-0b1M08020 B000NONb306AHUs, MT/I. DTa KOHIGHTpAaLUs HE JOJDKHA OKas3bIBaTh NPSIMOTO WU
KOCBEHHOTO BJIMSIHMSI HA OpraHbl YEJIOBEKAa B TEUEHHUE BCEHl €ro JKU3HH, a TAaKKe Ha 3[0POBBE MOCIEIYIOIINX
MOKOJICHUH M HE TOJDKHA yXY/IIATh THTHEHUYECKUE YCIOBHSI BOIOTIOIB30BAHUS;

o [[JIKgp — npeodervrho Odonycmumas KoHyeHmpayus eeujecmsda 8 80o0e 8000eMd, UCNONb3YeMo20 Ol
PblOOX03AUCMBEHHBIX Yelell, MT/T;

e llHTEerpanpHbIe TIOKA3aTENHN IS BOJBL:

BIIK — 6uonocuueckas nompebnocms 6 Kuciopode — KOJIWYECTBO KHUCIOPOJA, HUCIOJIB30BAHHOTO IpPU
OMOXMMHUYECKUX IMPOLECCaX OKHCICHHsI OPraHMYeCKHX BELIECTB (MCKIIOYas Mpolecchl HUTpU(PUKALINN)
3a ompeesieHHOe BpeMsi MHKyOaruu mpoOsI (2, 5, 20, 120 cytok), mr Oy/a Boasl (BIIKy — 3a 20 cyTok,
BIIKs —3a 5 cyTok);

XIIK - xumuueckas nompedHocmv 6 Kuciopooe, ONpeIelieHHas OMXPOMATHBIM METOAOM, T. €.
KOJINYECTBO KHCIIOPO/a, SKBUBAJIEHTHOE KOJUYECTBY PACXOJyeMOro0 OKHCIUTENS, HEOOXOJIUMOIo JUIs
OKHCJICHHS BCEX BOCCTAaHOBHUTEIIEH, COlepKaIIuXcs B Bojie, Mr O/ BOJIBI.

ITo otnomenuto BIIKy /XTIK cyasar 06 3¢ dekTuBHOCTH GMOXUMUYECKOTO OKUCIIEHUS BEIECTB.

B nouse:

o [IJIKyy — mpedenvro Odonycmumas KoHyewmpayus eewjecmeda 6 NAXOMHOM C10e NOo48bl, MI/KT. JTa
KOHIIGHTPALUs HE JJOJKHA BBI3BIBATH MPSIMOTO U KOCBEHHOTO OTPUIIATEILHOTO BIMSHUS HA 3I0pPOBbE YEJIOBEKA,
a TaKk)Ke Ha CAaMOOYHIIAIONIYIO CIIOCOOHOCTH MTOYBHI;

o [[JIKpp (AOK) — npeodervrno oonycmumas kKoHyeHmpayus (OOnycmumoe OCmamoyHoe KOAU4ecmeo)
gewecmaa 8 nPOOYKmMax NumaHusl, Mr/Kr.

Ecmu Benmnumua IIJIK B pasnuuHBIX cpefax HE YCTAHOBJIEHA, JIEHWCTBYET BPEMEHHBIM TMTMEHUYECKUN
Hopmatu BJIK (OBYB) — BpemeHHO aomycTHMas KOHLEHTpauus (OpUEHTHPOBOUYHO O€30MaCHBI YpOBEHB
BO3JICHCTBUS) BellleCTBA. BpeMeHHbIIl HOpMaTUB YCTaHABIMBAETCS Ha ONpe/ieleHHbIN cpokK (2—3 rona).

Paznuunble BeliecTBa MOTYT OKa3bIBaTh CXO/IHOE HEOIAaronpuaTHOE Bo3JeiicTBUe Ha opranu3M. Hampumep,
cymecTByeT 3¢ (heKT cyMManuu JUIsl TMOKCHIa a30Ta u (popmanbaeruaa, peHosa u aleToHa, 3TaHojIa U 1eIou
IPYIIBl OpPraHUYECKUX BemlecTB. /[l TOKCHYHBIX BellecTB Oe30macHash KOHIEHTpalus OmNpeaessercs
cootHomenuem C/INIJIK < 1, rae C — pakTuueckast KOHIIEHTPAIHS BEIIECTBA B CPEJIE.
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HomycTtuM, 4TO B Bo3ayxe KoHueHTpanusa ¢eHona C ¢ = 0,345 mr/xa, anerona C o, = 0,009mr/x, a IIJIK ¢ =
0,35mr/m, ITAK oy = 0,01 mr/n. Takum 0O6pazom, JuIst KaXA0T0 U3 BEIMIECTB YKa3aHHOE COOTHOIIIEHNE MEHbIIe 1:

Cl/HﬂKl <1; Cz/HﬂK2< 1.

Ho mockonpky »TH BemecTBa o0sanaroT 3¢GEGEeKToM CyMMmamuu, To oOIiee 3arpsi3HeHHe (GEeHOJIOM U
aIleTOHOM TMPEBBICUT MPEIIEITHHO AOMYCTUMOE, TaK KaK

! + < =0,986+0,9=0,986+0,9 =1,886 > 1.
THAK,  THIK,

Takum o6pazom, cymma otHomeHuld koHueHTpaui k [1/IK Bemects, obnagaronux 3gp¢hekToM cymmaIuu,
HE JIOJKHA MIPEBBIIIATH €IUHULIBI.

Jly1a Gosiee MOJIHOM OLIEHKH KauecTBa CPe/ibl CPABHUTEIFHO HEJJABHO CTAllM MCIOJIb30BATh APYroil Kputepuit
— IADH — npedenvro donycmumyro skonocuyeckyto nazpysky, 1uist Bojbl — 310 [1JIC — npenenbHO 10myCTUMBIT
copoc, r/c; mna Bo3ayxa — II/IB — mpenenbHO MOMYCTHUMBIA BBIOPOC, I/C. DTH BEJIMYMHBI XapaKTEPU3YIOT
Harpy3Ky, OKa3pIBaeMyI0 MIPEIIMPUATHEM Ha OKPYKAIOIIYIO CPEy B SIUHUILY BPEMEHH, U TOJKHBI 00513aTEIILHO
BXOJIUTH B IKOJIOTUYECKUI MacnopT (WK APYroil moJoO0HBIH JOKYMEHT) NPEANPUSATHUSI.

Henocratkom u37M0KEHHOM BBIIIE CXEMbI KPUTEPUEB OLICHKH KaueCTBa CPEJbl SIBISETCS Pa3pO3HEHHOCTH
MPUPOJTOOXPAHHBIX (DYHKIUN pa3TUYHBIX MUHUCTEPCTB M BEIOMCTB, & TaKXKe YacTO OUYEHb PA3IUYAIOIIHecs
3HaueHus 111K B pa3HbIX cTpaHax.

KOHTpOJIbHLIe BOIIPOCHI

1. Kakue ocHOBHBIE 33J]aui PELLIAlOT CUCTEMbl MOHUTOPUHIA OKpY KaroLeil cpeabl?

2. Yro o3HayaeT TepMUH «MOHUTOpUHI»? IlpuBeaure GopMyIupoBKYy OnpeesieH|s MOHUTOPUHIA, TaHHYIO
nporpammoii FOHEII B 1974 .

3. Kakue tumsl kiaccu(uKanuy 3K0JI0IrMYeCKOro MOHUTOPHUHTIA BbI 3HaeTe?

4. Kakue 1Ba OCHOBHBIX KpUTEPHUsI OLICHKM KadecTBa OKpY»Xarouiei cpenbl Bol 3Haere? B uem ux paznuuue?

5. Kakue ocnoBuble Buasl IIJIK (mpepenbHO A0MycTMMOM KOHLEHTpalMu) JUIsl BO3JYIIHOM cpelbl BbI
3Haere? YKaXUTe eIUHULIBI U3MEPEHMUSL.

6. IIpuBenure nBa pasnuunbix Buaa IIJIK mia BogHOW cpenbl. B yem ux paznuune? KakoBbl €AMHMIIBI
nu3MepeHus?

7. Kakue cylecTByIOT MHTETpAJIbHBIE IT0Ka3aTeIN KauecTBa Boibl? KakoBbI UX €IMHULIBI U3MEPEHUs?

8. Uto Takoe r3pdext cymmanuu? [lpusennure npumMepsl.

9. Uro o3nauarotr ab6peBuarypsl BJK, OBYB, IIJIOH? B kakux ciydyasx 3TH NOKa3aTeld NPUMEHSIOTCS
JUI OLICHKU KadecTBa cpenibl? KakoBbl X eIMHUIBI H3MEpPEHUS?

T'1aBa 3. DKOTOKCHKOJIOTUSA

3.1. 3arpsi3HeHHe OKPY KaIOLIel cpelbl TOKCHKAHTAMH U KOJIHYeCTBEHHbIC KPUTEPHH OLICHKH ero
(paxkTHYECKOr0 YyPOBHA

AXTUBU3AIUS  XO3SWCTBEHHO-TIPOM3BOJICTBEHHOW JIEATEIIFHOCTH 4YeJIOBEKA B COBPEMEHHBIX YCIOBHUSX
IIPUPOJIOTIONB30BAHUSA U INI00ATbHBIE MACIITA0bI €€ aHTPOIIOTEHHOI'0 BO3AEHCTBHS Ha IJIaBHbIE COCTABIISIOIINE
Oomocdeppl CO3MAI0T CHTYAIIMI0 OCTPOTO AKOJOTHYECKOTO KpH3Mca, OOYCIOBJICHHYIO JETpajanueii o0beKTOB
OKpy>Katomiei cpeabl. B cBs3M ¢ 3TUM A ONTHMM3ALMU YCIOBHM B3aMMOAEUCTBUS UeJIOBEKa C MPUPOIOH
BaXHOW IMPEICTaBISETCSl POJIb BCECTOPOHHETO aHalu3a OKpYXarouled npupoiHod cpensl [16], riaaBHbIMU
3aJjauaMH KOTOPOTO SIBJISIETCS] KOMIUIEKCHAs OLIEHKA YKOJIOTHUECKOro pe3epBa Ouochepsl U ee MOTEeHIIMAIbHbBIX
BO3MOYKHOCTEH K CAMOBOCCTAHOBJICHHIO M CAaMOOYHIIEHWIO, aHAJIH3 IIMPOKOTO CIEKTPa Pa3IMYHBIX THUIIOB
BO3JICHCTBUI (KaK MPHOPUTETHHIX, TaK W HE MNPHUOPHUTETHBIX) HA MPUPOIHBIE AKOCHUCTEMBI U H3yUeHUE
cnenuduaeckux 0cCOOCHHOCTEN ATUX Bo3AeHCTBuUH [15].

B mocnennue roapl 0co0yi0 3HAYUMOCTh M aKTYaJIbHOCTb MPHOOPETAIOT TOKCHKOJIOTMYECKHE AaCHEeKThI
BCECTOPOHHETO aHaiu3a okpyxatomen cpensl [43, 9, 53]. CepbesHoit mpobieMoit SBISIETCS YCTaHOBJICHHE

24



OpOroBOCTH 3P (PeKTa TOKCUKOIOTHIECKOTO BO3JIECHCTBHUS B CUCTEMAaX «TOKCHKAHT — OKPY)KAIoIasi cpea» u
«TOKCUKAHT — HUBOM OpraHu3M» M OIpeAesieHue 3aBHCHUMOCTH «J03a — OTBETHAs peakuus», KoTopas
MOCTYXHMJIa aKTHBHBIM MMITYJbCOM JJISi Pa3BUTHS HOBOTO HANpaBJICHUS B 3KOJOTMH, Oa3HMpyIOLIerocs Ha
(GyHIlaMEHTAJIbHBIX ~OCHOBaX TOKCHUKOJIOIMYECKOH, OWOHEOpPraHWYecKOW U  OSKOJIOTMYECKOH  XHMMHH,
Ha3bIBAEMOT0 2Komokcuxkonozuel. Hayuynas 3Ha4uMMOCTb 3KOTOKCUKOJIOTUH COCTOUT B U3YYEHUU COBPEMEHHBIX
MPEJICTaBJICHU TOKCMYHOCTH M KAHILEPOTEHHOCTH JJIEMEHTOB M MX COCAUHEHM, HCCIeI0BaHUU
cneun(puyeckux OMOreOXHMHUYECKUX OCOOEHHOCTEH TIOBEICHUS TOKCHMKAHTOB B OKpYKaloUlel cpene,
MEXaHH3Ma MX PaclpOCTpaHEHHs M METa0OJU3Ma; YCTAHOBJICHHM B3aUMOCBSI3U MEXIYy HEOOXOAMMOCTBHIO U
TOKCHYHOCTBIO 3JIEMEHTOB; OINPE/ICICHUH JIOKAJIH3AIMKA KaHIIEPOTCHHBIX HOHOB; OLIEHKE TOPOroBoro 3ddexra
TOKCUKOJIOTHYECKOTO BO3JACHCTBHUSL.

ITonoOHbBIN 1EIOCTHBIA KOMIUIEKC JOCTAaTOYHO CJIOKHBIX HAayYHO-NPUKIAIHBIX 33/a4, PELIEHHE KOTOPBIX
MpelycMaTpuBaeTcss B paMKax JKOTOKCHUKOJOTMHM, B OOJBIIMHCTBE CIIy4aeB IO3BOJISIET IPOU3BECTU
KOJIMYECTBEHHYIO OLIEHKY IMOpPOroBOr0 3(QeKTa TOKCHKOIOIMYECKOTO BO3ACHCTBHS, MMEIOIIET0 MECTO B
CHCTEMaX «TOKCHUKAHT — OKPYIKaromasi Cpeia» U «TOKCUKAHT — HUBOH OpraHU3M» COTNIAaCHO ypaBHEeHHUIo [34]:

Dr:Do'(De+Dm)

rae Dy — 103a BpeTHOTO BEIIeCcTBa, JOCTHUTIIAS PEIEITOPA;

D, — 103a BpenHOTO BEleCTBA, BBEJICHHAS B OPraHU3M;

De u Dy — 103BI BpeHOTO BEIIECTBA, COOTBETCTBEHHO BBIJCICHHBIC U3 OpPraHM3Ma U 00€3BPEKCHHBIC B
MpoIIecCce MPOABUKEHUS S71a K PELEHTOPY.

Konmeniust moporoBocTy mpearosiaraeT BHICOKOE KaueCTBO CPEbI M MOJTHYI0 0€30MMacHOCTh ISl YelIOBeKa U
JTHOOBIX TMOMYNALMN MpPU YCIOBHM 3arpsi3HEHHMs 3TOW Cpellbl HMKE OIPENIeIEHHOIO YPOBHS, BO3JeicCTBHE
KOTOPOT0 Ha JH00bIE OPraHU3Mbl MEHBIIIE HEKOTOPOTO ITOPOrOBOI0 3HAYECHHUS.

3aepsaznenue okpysicaroweli cpedvl — 3TO MPOLECC MPUBHECEHUS B CPey UM BO3HUKHOBEHHE B HEH HOBBIX,
OOBIYHO HE XapaKTEepPHBIX Ui Hee (U3NYECKUX, XUMHUECKUX, OHMOJIOTHYECKHX areHTOB, OKa3bIBAIOIINX
HeraTuBHoe Bo3zaeiicTBue. CyllecTBYIOT TpHM J3Tama 3arpsA3HEeHuil: ¢Qusnyeckoe (COJIHEYHAsl pajuanus,
AJIEKTPOMArHUTHOE HM3JTy4YE€HUE H T.J.), XUMHUECKOE (a3PO30JH, TSHKEIbIe METaUIbl U T.J.), OMOJIOTHYECKOEe
(OakTepuonoruueckoe, MukpooOuosoruueckoe). Kaxaplii Tun 3arps3HeHHs HMMEET XapaKTepHbIM U
CHEHU(pUYHBINA A1 HETO WCTOYHUK 3arpsA3HEHUS — MPUPOAHBIA WM XO3SHWCTBEHHBIH OOBEKT, SIBISIOIIMNCA
HA4yaJiOM TIOCTYIJIEHUS BELIECTBA-3arpsI3HUTENSI B OKPYXKAlOIIYI0 cpeay. PasznuyaroT npupojgHble H
AHTPOIIOTE€HHbIE UCTOYHHUKH 3arps3HEHNUS.

OcCHOBHBIE NPUPOAHBIE UCTOYHHUKH MOCTYIUIEHUS TOKCUKAaHTOB B OKPYJKAIOLIYIO CpPEly — BETPOBas IbLIb,
JIECHBIE TI0KaPbl, BYJIKAHUYECKUI MaTepuall, paCTUTEIbHOCTh, MOPCKUE COJIH.

AHTpPOIIOT€HHBIE UCTOYHUKU — 3TO NEPBUYHOE U BTOPUYHOE INPOM3BOJACTBO LIBETHBIX METAJUIOB, CTalH,
YyryHa, oJKelle3a; J100bl4a  TOJIE3HBIX  MCKONAeMblX; aBTOMOOWIBHBIM  TpPAaHCHOPT; XMMHYECKas
MIPOMBIIIJICHHOCTb; MPOU3BOACTBO Menu, (GochaTHBIX yAOOpEeHHIt; Mmpoleccshl CKUraHus Yris, HedTu, rasa,
JPEBECHUHBI, OTXOAOB U JIp. AHTPOIOTE€HHBIM IMOTOK IOCTYIUIEHHS TOKCHUKAHTOB B OKPYXKAIOLIYIO Cpeay
npeBanupyeT Haj ectecTBeHHBIM (50-80%) 1 MHIITb B HEKOTOPBIX CIy4YasX COMOCTABUM C HHM.

B kauecTBe KpUTEepHEB KOJIWYECTBEHHOW OLIEHKH YPOBHS 3arps3HEHHs] OKpYXKaloUlel cpenbl MOTYT ObITh
MCTOJIb30BaHbl MH/EKC 3arpsA3HEHUs, IPeJIeNIbHO JOIycTuMast, (POHOBask M TOKCHUYECKasi KOHIEHTPAIUH.

Hnoexc 3acpsasznenus (U3) — mokaszaTenp, KaueCTBEHHO M KOJMYECTBEHHO OTPaXKAIOIIMN NPUCYTCTBUE B
OKPY>KaIOILEN Cpe/ie BEIIECTBA-3arPSI3HUTENIS U CTENIEHb €r0 BO3JEHCTBUS HA KUBbIE OPraHU3MBI.

IIpeoenvno oonycmumasn konyenmpayus (ITJIK) — Komn4aecTBO BPEIHOTO BEIIECTBA B OKpYKAIOIIEH cpene,
KOTOpO€ IMpH IOCTOSHHOM KOHTaKT€ WJIM TNpU BO3ACHCTBUM 3a OINPEAEICHHBI IPOMEXYTOK BpPEMEHU
MPaKTUYECKH HE BIMAET Ha 3[0pOBbE UeJoBeKa. lIpenenbHO JOMycTUMblEe KOHIIEHTPAIMM BEIIECTB,
3arps3HAIOMMX OMocdepy, BBOAWINCH KaK HOPMUPYIOIIUE ITOKA3aTeId BO MHOTUX CTpaHax, B TOM YHCJE U B
Hamiei crpaHe. OHM yCTaHaBIMBAJUCh B TNPHU3EMHOM aTtMmocdepe, BOAaX, MOUYBAX, PACTEHHUSAX, MPOIYKTax
nuTanus (tadi. 3.1-3.4).

Cymectytomas cuctema [1/IK HemocTarouHo nocTOBEpHO MH(OpPMATHBHA, MOCKOJBKY MperlycMaTpuBaeT
OIIpEeICNICHUE WHJMBUIYaJbHOTO TOKCUKAHTA, IUCTAHIUPYSICh OT BONpPOCAa O KOMILJIEKCHOM BO3JEHCTBUU
pa3IMyYHBIX 3arps3HUTENe. MeXIy TeM COBMECTHOE JeiCTBHE, HalpuMep, OPraHOKOMILIEKCOB TSXKENbIX
MeTaJlI0B KapauHanbHo MeHseT [1/IK, sxcnepuMeHTanbHO MOJIydeHHBIE Ul OTAEIBHOTO TSYKEIOro METAIIA.
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Donosasn KoOHYeHmMpayus — COAEPKaHUE BELIECTBA B 00BEKTE OKPYXKAIOLIEH Cpelibl, OMpPEAEIsIieMOe CyMMOH
r700abHBIX W PETMOHAIBHBIX €CTECTBEHHBIX M AHTPOIOIEHHBIX BKJIAJ0B B pE3yJbTaTe JaJbHEro WIH

TPAHCIPAHUYHOTI'O IIEPEHOCA.

[lon mokcuyeckoii KoHyenmpayuei TIOHUMAIOT JHOO KOHIIEHTPAIMIO BPEAHOTO BEIIECTBA, KOTOPOE
CIIOCOOHO TMpHU Pa3NUYHON UIMTETHPHOCTH BO3JCHUCTBUS BBI3BIBATH THUOENH JKHBBIX OPraHU3MOB, JHOO
KOHIIEHTPALlMI0O BPEIHOT0 Hayalla, BBI3BIBAIOLIYIO T'MOENIb JKUMBBIX OpraHu3mMoB B TeueHue 30 CyTOK B
pe3yibTaTe BO3JCHCTBUS Ha HUX BPeAHBIX BemecTB [11].

['oBopst 0 TOKCHYECKOH KOHILIEHTpAallMM KaK O CBOEOOpPa3HOM HWHAMKATOPE TOKCUYHOCTH MPUPOTHO-
AHTPOIIOTC€HHBIX HKOCUCTEM, HEJIb3S HE KOCHYTHCSA U TAKUX BOXKHBIX MOHITHI B YKOTOKCUKOJIOTHUU, KAK BPEIHOE
BELIECTBO WJIM TOKCUKAHT — 3arps3HUTENh, METa00IN3M, KaHI[EPOTeHEe3, TOKCHUYHOCTh KaK pe3ysibTaT U30bITKA
HEO0OXOTUMBIX BEIIECTB U COCTUHEHUH, OMOT€OXUMHUYIECKIE CBOMCTBA TOKCHKAHTOB M UX XUMUYECKH aKTHBHBIC

MUTPAllMOHHBIE (POPMBI B OKPYXKAIOIIEH MIPUPOJAHOM cpeie.

Taonuua 3.1. IIpegeanHo GonycTHMbIC KOHIECHTPAIHH
NPHOPHTETHBIX TOKCHKAHTOB B 00bEKTaX OKpyXKalouiei
npupoanoii cpensl {35, 28, 29]

K . .
B na- Pasosasn s Cpednecymounas, | B eode dus xo- | B eode dan
Dnemenm | xomnom | 803dyxe nace- me/m3 3niicmeenno- | puiboxo3ii-
croe | aennvix mecm, numbego02o u - { . CIeeHHux
nouaul, Mz/M3 Kyavmypno- | ueneii, me/a
Me/Ke 661mo6o20 60-
docrabxcenus,
Me/n
Hg 0,1 0,01; 0,0003 0,005 (HgO)
0,05 (HgO) 0,0005 (Hg?")
Pb 20,0 0,01 0,0003; 0,03—0,1 0,03—0,1
0,0017 (PbSQy4) ' ) '
Zn 0,5 0,05 1,0—50 0,0t
Ni 0,05 0,001 (NiO) 0,1
0,0002 (NiSOy)
Cu 0,001 0,1 0,002 0,1-0,5 0,001—0,01
Cd 0,2 0,001 0,01 0,005
Co 0,5 0,001 1,0 0,01
Fe 0,04 (Fe;03); 0,5 (Fe?*) 0,5
0,07(FeO,)
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Ta6nuua 3.2. Ilpenesto onycTHMbIE KOHIEHTPALHH BEILECTB,
3arpA3HSIOHMX NIOBEPXHOCTHBIE BOABI {11]

Bewecmeo ITJIK 6 6ode no canumapno-moxcuxo- Knace
A02UHECKOMY NPU3HAKY 6pedrocmu onacrocmu

AxpunaMmuna 0,01 2
AMOMUHHI 0,5 2
AHWIUH 0,1 2
AUETOHIIMAHTUIWH 0,001 2
Bapui 0,1 2
Benszon 0,5 2
Bens(a)nupen 0,000005 1
bepunmmit 0,0002 1
Bop 0,5 ! 2
Bpom 0,2 2
Bucmyr 0,1 2
Bonbdpam 0,05 -2
I'ekcameTnneHMaMUH 0,01 2
OAT 0,1 2
JumernnamMun 0,1 2
Iumernnavokcax 0,005 2
2,5-1Mx10pHUTpoGeH30N 0,1 2
Inxsopstan 0,02 2
Huxnopstwien 0, 0006 1
Anatunpryrs 0,0001 |
Kammuii ' 0,001 2
Kobainbr 1,0 2
JIurni 0,003 2
Hutpath 10,0 2
IlenTaxnopbudernn 0,01 1
INupnann 0,2 2
PryTs 0,0005 1
Caunen 0,03 2
CrpoHumii 7,0 2
CypbMa 0,05 2
Tannuii 0,0001 1
TerpaxnopGenson 0,02 2
TerpaxiopatuieH 0,02 2
TerpasTiicBuHeL OTCYTCTBYET 1
Tpuxpesundocdar 0,005 2
Tpnxmopbudenun 0,001 1
®rop 1,5 2
Xiopogopm 0,06 2
YeTrIpex)/IOPUCTHIl YIIEPOR 0,006 2
OTHIMEPKYPXIOPHA 0,0001 1
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Ta6auiua 3.3. CaunTapHbie HOPMBI JOIYCTHMBIX KOHICHTpauuit
HEKOTOPbIX XHMHYECKHX HHIPEANEHTOB B mousax [11]

Xumuvecruii ITJIK, me/ke nougwl
uHzpeouernm ¢ yuemom oua

1lodeuxcnan gopma

KobGanbr 5,0
®rop 2,8
Xpom 6,0
.. Bodopacmeopumas ¢opma.
®rop 10,0
Banosoe codepacanue

Bens(a)nupeH 0,02
Kucnorn (opro-, MeTa-, mapa-) 0,3
MEIBSAK 2,0
P1yTh 2,1
CauHel a 32,0
CsuHel + pTyTh 20 + 1,0
CepHuUCTbIE COEAMHEHHA: -

3JleMeHTapHas cepa 160,0

CepoBOAOPON 0,4

cepHas KHMC/IOTa 160,0
Crupon ' 0,1
@opmManbaerun 7,0
Xnopucthiii Kanui 560
Xpom (Cr%%) 0,05
Atetanbaerua 10,0
Cynepdocgar (P,05)  © 200

Ta6numa 3.4. IlpenensHo JOMyCTHMbIC KOHUEHTPALMH TKEIbIX
METAJLIOB B MHILIEBLIX HpoayKTax [11]

Memannu IIK, me/ke
1 ‘ 2
3epro, myka npodosoabemaentbie Kpynsl
Pryte 0,001
CauHHel[ 0,08
Macéo, nmuya, maconpodykmot
CsuHel I 0,5
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Ilpodoaxcenue mabn. 3.4

1 | 2

Puiba u puibonpodyxmos
CBHHeN 1,0
Mpnubsak 1,0
Pryts 0,2-0,7
M\onoxo U MONOYHBe npodyKkmul
Pyt 0,005
CeHHel 0,05
Kanmuit 0,01
Dpyxmui, Yumpycoswe, 080l coexcUe, 3AMOPONCERHbIE, CyXile
CaHHell s 0,4—-0,5
Mbiubsk N 0,2
Ppyxmocuie coxu u Komnomut
CauHell . 0,4
MbItbIK ' 0,2
Menp : 5,0
Kagmnit ) 0,02
Xupw u macna
CauHel| 1,0
Kammuit - : N 0,05
Menb . 0,5 (xuBOT. XMP)
0,4 (Macro pacTur.)
0,1 (Macno pacrtur.
pacd., MaprapuH)
Hunk 0,5 (xuBOT. XHp)
10,0 (macso pacrur.,
MaprapHH)
be3anxozonvnee nanumixu
CsuHel 0,4
AnkozonbHble HanumKku
CBHHel 0,3—1,0
Kanmuit 0,05
MBIUBSIK 1,0
Coycut
CsuHely 3,0 (xeTuyn)
Coesbie Geaku C
Pryts --0,03
Kanmnii 0,2
CBuHel 2,0
uuk 60,0
MbILIBSK 1,0

Menp 30,0



Oxonuanue maba. 3.4

1 ] 2
TIpodyxkmbt, 3aKOHCEPEUPOBARHbIE 8 JCECMAHYIO mapy
Onoso ‘ 100 — 200
Ipodyxmut demckoz0 u duemuueckozo numarus
PryTb 0,005
CauHey ' : 0,1
Kagmuit 0,01
Menb 2,0
uHk 5,0
IIpodyxmu demcxoeo numanus Ha pyxmoeoii u o6owHol ocrosax
PryThb 0,01
Kanmunit o ‘ 0,03 — 0,05
MBILbIK T 0,1
Mensp 5,0
HuHK 30
3epro 0as demcro2o u Ouemu4ecKo20 NUMaHuA
(nwenuya, puc, ogec, KyKypysa, apewuxa)
PryTh 0,01
CauHen 0,2
Kanmmii ) 0,02
Meap 5,0
HuHK 10,0 (rpeunxa), 25,0
Moaomyie npodyxmus dan demcKoeo u duemuueckozo numanus
(kpyna, MyKka, MoA0KO)
Prytb 0,01
CBHHeLL 0,2
Kanmuit - 0,02
Mennb 4,0, 10,0 (rpeuHeBas
. .Kpyma)
LInsk 20,0

3.2. TokcukaHThI M UX cieu(puYecKUe OMOreoOXuMHUYeCKrne 0COOEHHOCTH

[TonsiTHs «BpeAHOE BEIIECTBO» M «TOKCUKAHT» — KJIFOUEBBIE B SKOTOKCUKOJIOTHH.

Bpeonoe eewjecmeo — 5TO HMHOPOAHBIA HEXapaKTEPHBIM I MPUPOAHBIX OSKOCHUCTEM HHIPEIUEHT,
OKa3bIBAIOIINI OTPUIIATEIHFHOE BIMSIHIE HA HUX W KUBBIE OPraHU3MbI, OOUTAIOIINE B 3TUX IKOCHUCTEMAX.

Tokcukanmuvl — BEUIECTBA WIIM COEIMHCHHUS, CIIOCOOHBIC OKAa3bIBATh SIJIOBHUTOC JCHCTBHE Ha JKUBBIC
opranu3mbl. B 3aBHUCHMMOCTH OT XapakTepa BO3ACHCTBUS U CTENEHU TMPOSBIEHUS TOKCHUYHOCTH, T. €.
CIIOCOOHOCTH 3THUX BEIIECTB OKa3bIBATh BPEIHOE BO3/ICHUCTBUE HA KUBbIE OPTaHU3MBI, OHU KIIACCU(PUITUPYIOTCS
Ha JIB€ OOJBIIME TPYNIBI: TOKCHYHBIE M TOTCHIIMAIBHO TOKCHYHBIC. [0 XUMUYECKON TpHUpOJe BpeaHBIC
BEIIECTBA, MJIM TOKCUKAHTHI, OBIBAIOT HEOPTaHUYECKOTO MPOUCXOXKIEHUS (KaaMHil, pTyTh, CBUHEII, MBIIIbSIK,
HUKENb, 00p, MapraHel, CEJIeH, XpOM, IIMHK U JP.) U OPTaHUYECKOTro (HUTPA30COeAMHEHUS, (DEHObI, aMUHBI,
He(TEeNPOAYKTHI, MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, MECTHLHIBI, (popmanmpaerun, OeH3(a)mupeH u Ap.).
CymiecTByeT KiacCU(UKAIUs OMACHOCTH PA3JIMYHBIX XMUMHYECKUX BEIISCTB, MOMAJAOIINX B OKPYKAIOIIYIO
cpeny. B 3aBUCUMOCTH OT CTENEHU TOKCHKOJIOTMUECKOTO BO3ACHCTBUSA XMMUUYECKHUE BEIIECTBA MOAPA3AEISIIOT
Ha TpH Kjacca (tabim. 3.5).

Tab6aumuwa 3.5. Knaccel onacHOCTH PA3IHYHBIX XHMHYECKHX
BELECTB, NONAJA0IMX B NOYBY M3 BEIOPOCOB, COPOCOB M OTXOZOB

Knace Xumuueckoe
onacxHocmu eeuecmeo
I MbILbAK, KaaMMit, pTyTh, CelieH, CBMHELl, LIMHK, dTOp,
6en3(a)nupeH
11 Bop, kobanbT, HUKENb, MOJTUOIEH, MEIb, CYPbMa, XPOM
IIT .~ bapuit, BaHanuii, BoibdpaM, MapraHell, CTPOHUMH, aue-
TO(HPEHOH
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Haunbonee npuOpUTETHBIMU I XUMHKO-TOKCHKOJOTMYECKOTO aHAIM3a SBIISIOTCS TSDKEJIBIE METaJUIbI
(cBuHEN, pPTYyTh, KaJAMHH, Medb, HUKEIb, KOOAJIbT, ITMHK), OOJIAJAIONINE BBICOKOW TOKCHUYHOCTBIO H
MUTPAIIMOHHOHN CIIOCOOHOCTHIO.

IloBeneHne 3THX TOKCHKAHTOB B pPa3IMYHBIX IPUPOAHBIX Cpelax OOyCIOBIEHO CHEeUU(UYHOCTBIO HUX
OCHOBHBIX  OHMOT€OXMMHUYECKHMX CBOMCTB: KOMILIEKCOOOpa3yrome  CcrnocoOHOCThIO,  MOABHIKHOCTHIO,
OMOXMMHUYECKOM aKTMBHOCTBIO, MUHEPAIIbHOM M OpraHuyeckoi (hopMaMu pacnpOCTPaHEHUs, CKIOHHOCTBIO K
THIPOJIA3Y, PacTBOPUMOCTBIO, 3(dexTuBHOCThIO Hakormienus [33]. Ilo xapakrtepy B3auMoJeHcTBUS C
Pa3IUYHBIMU JIMTAHIAMH TSDKEJIbIe METaJUIbl CUUTAIOTCS IPOMEXKYTOUHBIMH aKLENTOPaMU MEXY KECTKUMU U
MATKUMH KucinoTamu [23]. B mepBoM ciywae [uisi HMX XapaKT€pHbl HU3KHE MOJISPU3YEMOCTb U
JIEKTPOOTPHULIATEIBHOCTh, BBICOKAsl CTENEHb OKUCJIEHUS M 00pa3oBaHHWE HOHHBIX CBSI3€H, BO BTOPOM —
o0pa3zoBaHKe MPEUMYILIECTBEHHO KOBAIICHTHBIX CBSI3EH.

OmnpeneneHHass aHaJIOrus OMOr€OXMMHYECKHUX CBOMCTB HEKOTOPBIX TSDKENBIX METAJIOB I103BOJIMIIA
CTPYIIHPOBATH TH 3JIEMEHTHI M BBIIBUTH OOIIME 3aKOHOMEPHOCTH MX TOKCHKOJIOTUYECKOTO BO3JEHCTBHS Ha
OKpYy’Karomyto cpeny (tadu. 3.6).

Ta6auua 3.6. OcCHOBHbIe OHOreOXMMHYECKHE CBOICTRA
TAXKEJIbIX METAJN0B

Ceolicmea Co[Ni|[Cu|Zn|Cd|Hg!| Pb
Buoxumuyeckass akTMBHOCTb — B B B B B B
TokcHuHOCTb Yy YV ¥V ¥V B B B
KanueporenHocTs B B — — — —
O6orauieHne rMoGaabHbIX a3po30eit H H B. B B B B
MunepansHas ¢opma pacipoctpaiesus B H H H B B B
Opranuveckas ¢popma pacripoctpaienus H H YV Y B B B
TToaBMXHOCTD H HY Y B B B
TenpeHUMA K GHOKOHLEHTPHPOBAHUIO B B Y ¥V B B B
D¢ beKTUBHOCTD HAKOTIIEHUS Y ¥ B B B B B
KoMmnekcoobpasyiowas criocobHoCTb H H B B ¥ V H
CKNOHHOCTb K THAPOAHU3Y H vV B B VY vy Yy
PactBopuMOCTb H H B B B B B
Bpems xusHu B B B B H H H

[Ipumeuanusi: B— Beicokast, Y — ymepennas, H — Huskas.

Tak, Hanpumep, MelIb M LHUHK XapaKTepU3ylOTCAd Kak HauOosblIed XMMHUYECKOH aKTMBHOCTBIO,
MO3BOJISIIOIIEN CUMTATh WX XOPOLIMMHU MHIUKATOPAMU TEPPUTCHHOI'O CTOKA, CEIUMEHTAIMH, TaK U BBICOKOH
3G HEKTUBHOCTHIO HAKOIJIEHHUS B BOJOPOCISAX M IJIAHKTOHE, YTO ONpEAENseT MX OCOOYI0 3HAYUMOCTh JJIS
o6uotel [38]. OHM SBISIOTCS TJIaBHBIMU COCTaBISIOIIMMU MHOTHX METalIoOQEepPMEHTOB, YYacTBYIOIIUX B
MIPUPOJHOM CENEKIIUHN a3pOOHBIX KJIETOK, B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Ipolleccax TKaHeH, UMMYHHON
peakiuu, crabunu3anuu pudbocoM u MeMOpaH KieTok [43].

Huxkenb 1 k06anabT — OMOIOTHYECKH aKTUBHBIE U KaHIleporeHHble. CpaBHUTENBHO Majast MOABHKHOCTh 3TUX
3JIEMEHTOB 00YCJIOBIMBAET UX JOCTATOUHO PAaBHOMEPHOE paclpesiesieHue B IPUPOIHBIX cpefax.

I'eoxumuueckne OCOOEHHOCTH CBHMHIIA — MaJlas MOJBM)KHOCTb M HENPOIODKUTENBHOE BpeMs KHU3HHM B
atMocdepe u ¢aze pacTBopa NPUPOAHBIX BOJ. B MOBEpXHOCTHBIX BOAAX OHO COCTAaBJISIET HECKOJBKO JIET, a B
riyounHbIX — 110 100 et [7].

[To xuMuyeckuM cBoOMCTBaM M crielu(UKe MOBEACHHUS B PAa3IMYHBIX MPUPOJIHBIX Cpeaax KaJMHUA HMeeT
OIpeJICIEHHYIO aHAJOTHIO C HIMHKOM. BBICOKast TOKCUYHOCTh U PAaCTBOPUMOCTB 3TOTO 3JIEMEHTA 00YCIOBIEHBI
6onbmuM cpoacTBoM kK SH-rpynmam [4]. B oTnuune oT pTyTH CpPOACTBO KaJAMHsI K KHCIOPOIY BBIPAKEHO
MeHee SIPKO, 4TO 00BsACHSET 00pa30BaHUE €ro JOCTATOYHO HEYCTOWYMBBIX METAUIOPraHUYECKUX COSAMHEHUH U
OTIpe/IeNIEHHYI0 UHEPTHOCTh B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. KaaMuil CKJIOHEH K aKTUBHOMY
OMOKOHLIEHTPUPOBAHHIO, YTO IMPHBOJUT B JIOBOJHHO KOPOTKOE BpEMsl K €ro HAaKOIUICHHWIO B HM30BITOYHBIX
OMOJOCTYNHBIX KOHLIEHTpauusx. [loaTromy kagqMuil o CpaBHEHUIO C IPYTUMH TSDKETIBIMUA METalllaMu SIBIISI€TCS
HaunOoJiee cuiIbHBIM TokcHKaHTOM 1ouB (Cd > Ni > Cu > Zn) [24].

PTyTp — camblii TOKCHYHBIN 3JIEMEHT B NPUPOAHBIX J3KOCHUCTEMaX. [I0 TOKCHKOJIOTMYECKMM CBOMCTBaM
COCJMHEHUS PTYTH KJIACCUPUIMPYIOTCS Ha CIEAYIOIME TPYNIbl: 3JIEMEHTHas pPTYTh, HEOPraHUYECKUe
COEIMHEHUS, aJKUIPTYTHbIE (METUII- U TUJI-) COEIMHEHUSI C KOPOTKOM LIEMbI0 U JApyrue pTyThbOPraHUYECKUe
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COCIMHEHUS, @ TAK)KE KOMIUIEKCHBIE COSMHEHUS PTYTH C TYMYCOBBIMH KucioTamu [5]. U3 3Tux coequHeHuit
PTYTH HauboJiee TOKCUYHBI JUIsl YeJIOBEKa U OMOTHI PTYThOPraHUYecKue coeinHeHust. VX 1o B peuHbIX BOAAX
coctaBisieT 46% oT o0uiero conaepkaHus, B JOHHBIX OTIOXKEHUAX -70 6%, B peidax — g0 80-95%. Kaxk
HEOpPraHM4YeCcKue, TaK U OpraHMYECKHE COEMHEHUS PTYTH BBICOKOPACTBOPUMBI.

CreneHp 3arpsi3HEHUs] OKPY)KAIOUIEH CpeAbl TOKCMKAHTAMH BO MHOTOM ONpEAETSeTCSs MX XUMHYECKH
aKTUBHBIMU MUI'PALIIOHHBIMHU (DOPMaMU U MEXaHU3MOM MUTIPALMH.

Muzpayus s1emenmos — 3T0 NEPEHOC U MepepaclpeneICcHIe XUMUYECKUX JIEMEHTOB B 3¢éMHOI KOpEe U Ha
IIOBEPXHOCTU 3EMIIH.

CH0XHOCTh OMOTCOXMMUYECKHX IPOIECCOB, MPOUCXOMALNIMX B aTMOC(HEPHOM BO3IyXe, aTMOC(HEPHBIX
ocajJikax, IpPHUPOIHBIX BOJAX, [OHHBIX OTJOXKEHMAX, II0YBaX, HE IO3BOJSAET BBICKA3aTh JOCTATOYHO
OJTHO3HAYHOH TOYKH 3pPEHUS HA COCAMHEHUS TSDKENBIX METAJUIOB, ONPENENAIONNX UX MOABIKHBIE (POPMBI, U
npeoOiasaHie OHOM M3 HUX B €CTECTBEHHBIX M TEXHOI€HHBIX IIpoleccaXx. TeM He MEHee aHalu3
(byHIaMEHTaIBHBIX PAa0OT MO3BOJIMI CHAETATh CIEAYIOIIee 3aKIIOYeHue: B aTMOC(EepHOM BO3AyXEe U
aTMOC(EpHBIX OcaKax TsDKEJIble METaluIbl HAXOAATCS. U MUTPUPYIOT B ra3000pa3HON M a3p0o30ibHOI (opMmax,
a Takke B (OpME OPraHMYECKHMX M HEOPTaHMYECKHX KOMILICKCHBIX COCIUHEHHIA; B MPUPOJHBIX BOAAX — B
¢dopme cBOOOHBIX MOHOB, MOHOSAJEPHBIX THIPOKCOKOMILIIEKCOB, HEOPIraHUYECKUX (CyIb(aTHbIE, XJIOPHUIHBIE,
KapOOHATHBIC) U OpraHn4YecKux ((yIbBaTHbBIC, TyMaTHbIC) COCAMHEHUH, B3BEIICHHBIX U KOJUIOUIHBIX (OopMax;
B JIOHHBIX OTJOXEHHUSAX — MPEUMYIIECTBEHHO BO B3BEILICHHBIX (hOpMax OPraHUYECKOro HPOMCXOXKACHUS; B
MOYBaX — B BOJIOPACTBOPHMBIX HOHOOOMEHHBIX U HETIPOYHO a/ICOPOMPOBAHHBIX (popMax.

3.3. IlonsiTHE TOKCHYHOCTH M KaHIEPOTr€HHOCTHU 3JIEMEHTOB U coeUHEeHUI

[TokazarensiMi HEraTUBHOTO BO3JICHCTBHUS 3JIEMEHTOB M COCIMHCHHMM Ha YKUBBIC OPTaHU3MBI SIBIISIFOTCSI UX
TOKCHYHOCTh M KaHIIEPOTEHHOCTb.

TokcuuHocms u KaHYepo2eHHOCMb — 3TO CBOWCTBA DIIEMEHTOB U COCAMHEHUH, OTPULIATENIFHO BIUSIOMINE HA
KUBBIC OPTAaHU3MbI M IPUBOJISIINE K YMEHBIICHUIO TIPOJI0JDKUTEIBHOCTH X KHU3HH.

KonmdgecTBo, mpu KOTOPOM XUMHYECKHE HWHTPEAUCHTHI CTAHOBATCS JCHCTBUTEIHHO OITACHBIMH IS
OKpYJKarolield Cpeibl, 3aBUCHT HE TOJBKO OT CTEIECHW 3arps3HEHHsS MMU THApOc(epbl Wiu atMochepbl, HO
TaKK€ OT XUMHUYECKUX OCOOCHHOCTEW STHUX HHTPEIUEHTOB M OT JeTaliel MX OMOoXuMUYecKoro mukma. s
CPaBHEHHMSI CTETICHH TOKCHKOJOTHYECKOTO BO3JICHCTBUS XMMUYCCKUX UHTPEIMCHTOB HA Pa3JINYHbBIC OPTraHU3MbI
MOJIB3YIOTCS TIOHATHEM MOJISIPHOU MOKCUYHOCMY, HA KOTOPOW OCHOBAaH P TOKCHYHOCTH, OTPasKAIOIIMA
yBEJIIMYEHHE MOJSPHOTO KOJIMYECTBA MeETajlla, HEOOXOAUMOTO AJis MposBieHUs 3¢ (deKkTa TOKCHYHOCTH TPH
MUHHMAJIBHOW MOJISIPHOW BETMYMHE, OTHOCSIIEHCS K METAJUTy ¢ HauboJibied TOKCUYHOCThIO [37] (Tabm. 3.7).

Ta6nuna 3.7. MoaspHas TOKCHYHOCTb META/LIOB

Opeanu3mi ‘ Padvt mokcuynocmu
Bonopocin Hg>Cu>Cd>Fe>Cr>Zn>Co>Mn
l"puﬁﬂn Ag>Hg>Cu>Cd>Cr>Ni>Pb>Co>Zn>Fe

[IBerymme pacrenus Hg > Pb > Cu > Cd > Cr>Ni>Zn

Konbyarthie yepBy Hg>Cu>Zn>Pb>Cd '

Pri6ni Ag>Hg>Cu>Pb>Cd>Al>Zn>N1>Cr>
Co > Mn >> Sr _

Mnexonurarpouye Ag, Hg, Cd >Cu, Pb, Co, Sn, Be >>Mn, Zn, Ni, Fe,
Cr>> >> Sr > Cs, Li, Al

I'moGanpHBINA MEPEeHOC TOKCMKAHTOB IMPOUCXOTUT depe3 arMocdepy U OONbIINe PEeKH, HeCyllne BOIBI B
OKE€aHBI. 3eMJIs, JI0XKa PEK, OKEaHbI CITYXaT KaK Obl pe3epByapoM JUIsl CKOIUIEHUS TOKCUKAaHTOB (Tadu. 3.8). Tot
WM MHOM Tpesiel, 10 KOTOporo arMocdepa MPUBHOCUT TOKCHKAHT (7) MO0 B 3eMIIto, JIMOO HA MOBEPXHOCTH
OK€aHa CBEPX MPHUPOIHOTO IMUKIUISCKOTO YPOBHS, MOXET OBITh BBIPAXKEH C TIOMOIIBI0 (haKTopa 00OTaleHUs
El:A:

— J, losepxnocmnas xonyenmpayus 1T
A J.  Tosepxnocmuasn xonyenmpayus T
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rjae Jr — cpenHuii MoTok (ocaaku) £ Ha 3eMITI0 HJIM TIOBEPXHOCTh OKEAHa,
Jit — cpeanumii motok (ocamaku) uuaekcuoro 7' (index toxicant IT) mpu ycioBuu ero nmpeHeOPEKHUMO MaIbIX

AHTPOIIOTEHHBIX «OTIIOXKEHHI» B atMocepe. OObdHO B kauecTBe IT BRIOMPAIOT alOMUHMIA, KDEMHUH, TUTaH U
KeNeso.

Ta6nuua 3.8. KOHUEHTPAUMH HEKOTOPBIX NMOTEHIMAILHO ONACHBIX
METAJLIOB B NPECHOH U MOPCKOIi BOJE (mr/m3) [no nanubiM Boyana]

Memaan Ipecnas Mopckas

e vl woda | aoda
Li 2 180 Sr 70 8000
Be 0,3 0,006 Mo 0,5 10
Al 300 2 Ag 0,3 0,04
v 0,5 2,5 Cd 0,1 0,01
Cr 1 0.3 Sn 0,009 0,004
Mn 8 0,2 Sb 0,2 0,2
Co 0,2 0,02 Cs 0,02 0,3
Ni 0.5 0.6 Hg 0.1 0,03
Cu 3 0,3 Pb 3 0,03
Zn 15 5 U 0,4 3

AHTpPOTIOT€HHBIN MEPEHOC TOKCUKAHTOB IOCPEICTBOM PEK MOXKET OBITh OLIEHEH MO (hakTopy oOOTameHus
EF,:

EFW = (pr/A| FW) (A's/Ts),

rae Trw — CpeIHsIs KOHIIEHTPAIMS TOKCUKAHTA B IPECHOM BOJIC;
Ts — cpenHsis KOHIIEHTpalUs TOKCUKAHTa HA TOBEPXHOCTHU TTOYBBI.

daxkTopaMu OKpYXKarOUIe cpelibl, BIUSIOIIMMHA Ha TOKCUYHOCTbD, SIBJISIOTCA TEMIIEpaTypa, pPaCTBOPEHHbIN
kucnopon, pH, XKecTKocTh M IIEIOYHOCTh BOJbI, NMPUCYTCTBUE XEJIaTOOOPA3yIOIIUX AareHTOB W JPYIHX
3arpsizHuTeNel B Bozie [46]. YMeHbllleHHe napluaibHOro JaBiIeHUs KUCIopoaa U yBenundueHue pH u sxectkocTu
BOJBI MPUBOJAT K IMOHM)KEHHUIO TOKCUKOJIOIMYECKOTO BO3ACHCTBHSI BEIECTB-3arPA3HUTENICH Ha OKPYKAIOUIYIO
Cpely W JKUBBIE OpraHU3Mbl, OOWTAarOlIMEe B HEH. YCTOWYMBOCTH KUBOTO OpraHM3Ma I0 OTHOLIECHUIO K
TOKCHKaHTaM MOXET OBbITb JOCTUTHYTa HpH: 1) YMEHbIIEHMM NOCTYIUIEHUS TOKCHKAHTA; 2) yBEIUYEHHUH
Kod(puimenTa BHIFCICHHUS TOKCUKAHTA; 3) MEpPEeBOJEC TOKCMKAHTA B HEAKTUBHYIO (OpPMY B pe3yJIbTaTe €ro
M30JIALMM WM ocaxJeHus. Hampumep, CHHTE3 METaNIOTHOHEUHOB OOYCIIOBIMBACTCS HECKOJIbKHUMHU
MeTaJlJlaMH, BKJIIOYasl pTyTh, KaaAMUH, LIMHK, Meab, cepeOpo. IloaTromy Hanuume OJHOTO M3 3THX METAIJIOB
MOJKET BbI3BaTh YCTOHUMBOCTb K JPYrOMY METAJLITY U3-3a HECTIEU(UUHOCTH JIUTaHI0B.

@daxTOopHl, BIUAIOIINE HAa IOCTYITHOCTh TOKCUKAHTOB, YCBOEGHUE, UX BO3/EICTBHE HA OPraHU3M, MOTYT OBIThH
COBEPLICHHO Pa3HOW IPUPOJIBI:

® XUMHUYECKHE (XMMHUYECKHE CBOICTBAa, OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE IOTEHIMANbI, YacToTa

BO3JICHCTBUSA);

e (usnueckue (0OCBEUIEHHOCTb, TEMIIEPATypa, TYpOYJIEHTHOCTh B pacTBOPax);

e Ouosyoruueckue (pa3mMepsl, CTaANN Pa3BUTUS, YITUTAHHOCTb, COCTOSHHE 3/I0POBbs, aKKJIMMATHU3aLU).

Kanyepocenez — 310 CIOCOOHOCTH MeTalljla NMPOHUKATh B KJIETKY M pearupoBaTh ¢ Mousekynoi JIHK,
MPUBOJIL K XPOMOCOMHBIM HapyIIEHUsSM KJIeTKH. KaHIepOoreHHbIMU BEIIeCTBaMU SIBJISIOTCS HUKEJb, KOOANbT,
XpOM, MBIIIBSAK, Oepwuuif, kaaMui. Pa3nuume B KAaHLUEPOT€HHOW AaKTUBHOCTU  ONpeJensieTcs
OMOJOCTYITHOCTBIO METAJUIONPOU3BOJHBIX: HamOojee NOTEHUUAIbHO AaKTHUBHBIE COEAMHEHUS COJEp)KaT
KaHIEpOTreHHbIE MOHBI MeTajljla, CIIOCOOHBIE JIETKO BHEIPATHCA B KIETKM M pearupoBaTh ¢ Mojekyioi JJHK
[20]. Hampumep, conu mIECTHBAJICHTHOTO XpoMa CrO,* moreHumanbHO Gojee KaHIIEPOT€HHBI, YEM COJIH
tpexBajeHTHOro xpoma CrCls, mockonbky mepBble Jierde NPOHMKAIOT B KIETKH, a BTOpbIE — JIUIIb
OTPaHUYEHHO.

Kanueporenes 3aBUCUT Kak OT MEXaHM3Ma MOCTYIUIEHHS] KaHLEPOT€HHbBIX BEIECTB B KIETKY, TaK U OT MX
KOJIMYECTBAa BHYTPH KIETKH. BakHbIM (hakTOpoM B ASTOM acmekTe sBisieTcs oOmas UTOTOKCHYECKas
aKTUBHOCTb KOHKPETHOI'O MOHA MeTaiia. Tak, HanpuMep, €ciii HOH MeTalljla TaKXKE aKTUBEH M IIUTOTOKCUYEH,
KaK ng"l", TO ru0elb KJIEeTKU OyJeT MpeAlecTBOBaTh KaHIIEPOT€HHOMY OTBETY.
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KanneporeHHsie BemecTBa MOTYT OBITh pa3/ieJICHbl HA TPU KaTeropuu: 1) MeTalIcoAepIKaIIHe YacTUIIbI; 2)
BOJIOPACTBOPUMBIC COEAMHEHHUS METAIOB; 3) KHUPOPACTBOPUMBIC coearHeHus. Hambompieit mpoHuKaromei
CIOCOOHOCTBIO B KJIETKY 00J1a/1at0T BOJOPACTBOPUMBIC coelnHeHUs. HanpumMep, Takoli BOJOPaCTBOPUMBINA HOH
MeTasa, KaKk  XpoMaTr-uoH Cr04%, crnocoGen JIETKO TIPOHUKATh B KIJIETKH C HCIOJIb30BaCHUEM
SO4%-TPaHCIIOPTHOI CHCTEMBL. A HHKENb B HOHHOI (pOpMe He BHEAPSETCS B KICTKH C JICTKOCTBIO M IIO3TOMY
MHOTHE BOJIOPACTBOPHUMBIE COJIM HUKEJs HE pacCMaTPUBAIOTCA KaK MOTEHIUAIBbHO KAaHIEPOI'€HHO OIIAaCHBIE.
JKupopacTBOprMbIE COSTMHEHHS METAJLIOB, Takue, HarpuMep, kak kapoonut Hukeas Ni(CO)g4, erko BXoIiIT B
KJIETKY U [TI03TOMY OY€Hb TOKCUYHBI.

Ha mexanu3m kanueporenesa cuiibHO BiusieT pH cpeabl, Temneparypa, HalU4he B KJIETKE aMUHOKHUCIOT.
[Ipu Oonee xuciabix 3HaueHusx pH HaOmronaercs HanOousblas PacTBOPUMOCTH KAHIIEPOT€HOB B KJIETKaX.
[IpucyrcTBue B KJIETKE aMHUHOKHCIIOT, XOPOILIO CBSI3bIBAIOIIMX METAJUIbI (TaKUX, KAaK IUCTEWUH, THCTUJIUH),
CHJIBHO TOHMKAET CIIOCOOHOCTh KaHIIEPOT€HOB, HAlpUMep, HUKEJS, IPOHUKATh B KJIETKU. TeMiieparypa cpe/sl
SBJISICTCSL  SIPKUM ~ MHAMKATOPOM KaHleporeHe3a. [loBbllieHHE €€ NpPUBOAUT K YCKOPEHUIO Ipolecca
KaHIIepOoreHesa.

Jlokanuzanus KaHIEPOr€HHbIX HMOHOB METAJUIOB B KJIETKaxX MPUBOAUT K XPOMOCOMHBIM HapYLICHUSM,
KOTOpBIE€ SABIIAIOTCS pe3ynbraroMm ciuBaHus Moisekyn JIHK ¢ Genkom u Tpanchopmanuum kierku. Takue
KAaHIIEPOTEHHBIC METAJIbI, KaK HUKEIh M XPOM, OOpa3ylT OYCHb CTAOWIIbHBIC TPOWHBIC KOMILICKCHI,
cocrosimue u3 JIHK, meramna u Genka. OOpa3oBaBIIUCH, STH KOMILUIEKCH YPE3BBIYANHO YCTONYMBBI, OHU
BOBJICKAIOT B KaHIIEPOTEHE3 HUKEIb U XPOM, U MepepachpeieicHue HOHOB METAJIOB 10 Mepe 00pa3oBaHUs
3TUX KOMIUIEKCOB CTAHOBUTCSI MEHEE BEPOSTHBIM.

OOBEKTBl IKOTOKCHKOJIOTHYCCKUX HCCICIOBAHUN YPE3BBIYAHO pPa3HOOOpa3HBI. ITO BOJIbI, IIOYBHI,
dapmalieBTUUECKHE TTpernapaThl, OMOJIOTHYECKHEe 0OBEKThI dKUBOTHOTO MTPOUCXOKACHHUS, MUIIEBbIC TPOAYKTHI U
HAIllUTKH, TECTUIUIBI, CPEJACTBA OBITOBOM XHUMHUHU, PACTHTEIBHOCTh, OTXOAb M T.I. [loaTOMy KOMILIEKC
MPUKJIAIHBIX 3a/la4y, peIlaeMbIX 3KOTOKCHMKOJIOTHEH, Naleko He MpocT U BecbMa creuupuueH. Haunbonee
MIPUOPUTETHBIE U3 HUX:

1) co3ganue COBpeMEHHON METOJIOJIOTUH SKOTOKCHKOJIOTMYECKUX HCCIEA0BaHUMN, TO3BOIISAIONIEH TPOBOIUTD
JIOCTOBEPHYIO OIICHKY KauyeCTBa OKPYKAIOIICH Cpeabl B YCIOBHUSX MPUPOIOINONIB30BAHUS U KOMILIEKCHOTO
BIIUSTHUSI OCHOBHBIX €€ 9KOJOTMYECKHUX COCTABISIONINX HA KUBBIE OPTaHU3MBIL;

2) OCYIIECTBJICHHWE paHHEW JJIMArHOCTUKM HM3MEHEHHl B OpraHM3MeE, BBIBISAEMBIX [0 HACTYIUICHHS
MOP(}OTOrHUeCcKUX, FTeHETHUYECKUX, MTOMYISIIUOHHBIX U APYTUX U3MEHEHHIA;

3) pa3paboTKa MPUKIAJAHBIX OCHOB XMMHUKO-TOKCUKOJIOTHUECKOTO aHaJIn3a MPUOPUTETHBIX 3arps3HUTENCH,
BKJTIOUAIOIIETO Pa3HOOOpa3HbIE CIOCOOBI UX OOHAPYKEHHUsI, U30JUPOBAHUS U KOJIMUECTBEHHOTO OIPE/ICICHUS B
00BEKTaX OKPYKAIOIIEH CpeIbl;

4) co3naHue IeTeHaNpPaBIeHHOT0O MOHUTOPUHTA TOKCHUKAHTOB, BBHI3BIBAIOIINX T€ WU WHBIE OTKIOHEHHS B
KUBBIX OpraHu3Max, KOTOPBIH TO3BOJIUT TO-HOBOMY TMOJOWTH K HWIAEHTU(UKAIMKW Hanbojgee aKTUBHO
neicTBytomero (akropa, Tak Kak CHenu(pUIHOCTh OMOXMMHUYECKOTO OTBETa OpraHM3Ma JacT BO3MOXKHOCTH
MPOCIIETUTh MYyTh OT CJIEJCTBHS K MPUYMUHE, T. €. BBINTH HAa COOTBETCTBYIOIIETO TOKCHUYECKOTO areHTa WM Ha
y3KYIO TPYIIITY ar€HTOB, BBIJEISAS UX U3 OOIIET0 MacCUBa BEIIECTB-3arPSA3HUTENCH .

OcHoBHas 3a/laya XWMHKO-TOKCHKOJIOTHYECKOTO aHaju3a — YCTAaHOBJICHME XapakTepa oOBeKTa, ero
KOHCHCTEHIIMU U Mopdosiornyeckoro cocrasa [45].

UpesBblyaiiHO 00J1bII0E pa3zHOOOpa3sue OOBEKTOB XMMHMKO-TOKCHKOJIOTHMUECKOTO aHajln3a OOYCIIOBIMBAET
crenu(puIeckrue ero OCOOCHHOCTH, 3aKITIOYAoIIUEecs B HM30JMPOBAHUU (WM W3BIEYEHUU U3 JOCTATOYHO
OOJIBIIIOTO KOJUYECTBA UCCIIENYEMOTO 00pa3iia HUYTOKHO MaJbIX KOJMYECTB TOKCUKAHTA) U HEOOXOAMMOCTH
aHanM3a B OOJBIIMHCTBE CIIy4aeB HE MHAWBHUIYAJIbHBIX BEIIECTB, & MHOTOKOMIIOHEHTHBIX CMECEH, B KOTOPBIX
KXl OMpeAessIEMbIi KOMIIOHEHT MOET BIMSATh Ha nocieayrommi. CTaHaapTHas CXeMa BBINOJHEHUS
XUMHKO-TOKCUKOJIOTHUECKOTO aHanmu3a (puc. 3.1) BKJIIOYAaeT METOABl BBIACICHUS (WM HW30JIMPOBAHUSA) H
OYMCTKH TOKCUKAHTOB, a TAaK)K€ METOJbI MX KAa4€CTBEHHOTO OOHAPYKEHUS M KOJMYECTBEHHOTO OIMPEICIICHUS.
Cpenu 3THX METOIOB OCOOEHHOE BHUMAaHHE, KaK MPaBUIIO, YAENSETCS METOJaM BBIJCICHHUS U OUYUCTKH,
MMOCKOJIBKY aHAJU3UPYEMbI€ CHUCTEMBI TIPEJICTABISIOT COOOW JIOCTATOYHO CJIOKHBIE HEOJHOPOJHBIC H
MHOTOKOMIIOHEHTHBIE CMECH, AaHallu3 KOTOPBIX COMPSDKEH C PSAOM  TPYIOHOCTEH, OOYCIOBICHHBIX
CEJICKTUBHOCTBIO OIPEJCIICHHs], JIOCTOBEPHOCTHIO M BOCIPOM3BOJUMOCTHIO TIONYyYaeMbIX aHATMTHYECKUX
JTAHHBIX.
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B 3aBucMMOCTHM OT CBOWCTB H npupoAbl TOKCHUKAHTOB IJId BBIACICHUA BCHICCTB OPraHUYCCKOTO

MIPOUCXOXACHNUS MPUMEHSIOT Ppa3JIUYHbIE CHOCOObI H30JMPOBAHUSA: TUCTWUISAIMENH C BOISHBIM I1apOM;
MNOJKUCIEHHBIM 96°- unu  70°-HBIM STWIOBBIM CIHUPTOM (QIKaJOMJbI, PpPAJ CHHTETHMUYECKHX BEILECTB,
TJIMKO3U/IbI); TIOAKUCIIEHHOM BOJOM (ajKalouibl, CHHTETUYECKHE JIEKapCTBEHHbIE Ipenaparbl W JIp.);
MOJIIIETIOYEHHOM BOJON (HEKOTOpbIe OpraHWYEeCKHe KHCIOThI, (DEHON M €ero MPOM3BOAHBIC); PAa3INYHBIMU
OpPraHMYECKUMHU PACTBOPUTEISIMU (OCTATOUYHBIE KOJIMYECTBA ITECTULUAOB U JIP.).

JUis M30JMpOBaHMS BEIIECTB HEOPraHWYECKOM MPUPOABI HCHOIB3YIOTCS MHHEpalu3anus (COeIUHEHUs
METAJIJIOB U MBIIIbSIKA), TUadN3 (KUCIOTHI, HIEJIOUH, COJTU HEKOTOPBIX SAOBUTHIX KUCIIOT), 030JIeHUE (PTOPHIBI,
KpEeMHE(TOPUCTBIE COCTUHEHHUS).

OCHOBHBIMU METOJAMHU, TPUMEHSEMBIMH JUISI OUYUCTKU BBIIEJICHHBIX TOKCHUKAHTOB, SIBJISIOTCS BO3TOHKA U
NEePEeKPUCTAIITU3AIMS; IKCTPAKIUSA U PEIKCTPAKLHUSA; pasIMYHbe BUABI XpoMaTorpaduu (ra3zokKuaKoCTHas,
xpoMarorpadusi B TOHKOM cjoe copOeHta). Hambomnee mmupoko NMPUMEHSIOTCS TOCIEIHUE W3 OMUCAHHBIX
BCJIE/ICTBHE yaJln3Ma XapaKTEPHbIX AJI1 HUX aHAIUTHUYECKUX BO3MOKHOCTEH. Tak, OHM MO3BOJISAIOT HE TOJIBKO
OTIpEACTIUTh U OTAETUTH HCCIIEyeMble COCIUHEHUS OT COMYTCTBYIOIIMX KOMIIOHEHTOB, HO M Ka4eCTBEHHO
OTIPENICNIUTh UX CTPYKTYPHI U KOJHMUYECTBEHHOE cojiepkaHue. Hampumep, ra3zoXuakocTHas XpomaTorpadus
HIMPOKO MpPHUMEHSIeTCS IJIs aHajiu3a CIUPTOB (3TUJIOBOrO, METHJIOBOTO U JIp.), alleTalbleruaa, HEKOTOPbIX
raJJOreHONPOM3BOJIHBIX, a XpomaTorpadusi B TOHKOM ciloe copOeHTa — A aHaiu3a OapOuTyparos,
QJIKaJION/I0B, PA3JIMYHBIX JIEKAPCTBEHHBIX BEIIECTB, IITMKO3UI0B, 2JIEMEHTO-OPraHNYECKIUX COeIMHEHUH.
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OcHoBHBIE TpeOOBaHMS K METOJaM KauyeCTBEHHOTO OOHapyKeHHs — JIOCTaTOYHO  BBICOKAA
YyBCTBUTEIBHOCTh, XapaKTepU3yeMasi HU3KUM MpeesioM 00HapyKeHUs, U crienupuIHoCTh. B psine ciydaeB Ha
MpPaKTUKE TPUMEHSIIOT BEChbMa TPAJULMUOHHBIE AHAJUTHYECKHE METOJbl  (IPaBUMETPUYECKUE U
TUTPUMETPUYECKHE), OAHAKO OHU HE PACIPOCTPAHEHBI IIUPOKO H3-3a HEJOCTATOYHOM YYyBCTBUTEIHHOCTH
(mnamazoH ompeaeNnseMbIX cojaepkaHuii TOKCUKAHTOB 0,1—1 r) mpu HEOOXOAUMOCTH PabOTHI C JOCTATOYHO
OonpmuMu  o0bemMamMu pactBopoB (1o 100 mi). bonee 4YyBCTBUTENBHBIMH W 3KCIPECCHBIMU SIBISIFOTCS
MUKPOXUMUYECKUE METOABI, HANpUMEp, KalleJAbHBbIM aHaAJIW3 U MUKPOKPHUCTAIUNIOCKONMYECKUN aHaIU3 ¢
AJIEMEHTAMU KPHUCTAJUIOONTUKH, IIHPOKO TNPHUMEHSIOIIMECS [Js aHajdu3a Kak OpraHMYecKuX, TaK H
HEOpPraHUYECKUX COEIUHEHMH, MO3BOJISIIOIINE ONPEENATh TOKCUKAHTHl B AuarnazoHe KoHueHtpanuii 0,001—
0,01 r mpu aHayIM3e OYEHb MAJIBIX 00beMOB aHau3upyeMbix cucteM (ot 0,01 1o 0,1 mu).

Jlns oOHapyXeHHUs OTICIBbHBIX TOKCHYECKHUX COCIWHEHHMH (XMHHMHA, CTPUXHHHA, HUKOTJIMHA, aTPOIHHA H
Ip.) MPUMEHSIOTCS XpoMarorpaduyeckue, nosiporpapuieckue, JIOMUHECIICHTHbIE U OMOIOTUYECKIE METO/IbI.

MeToabl KOTMYECTBEHHOTO OTPEIEICHUs] TOKCUKAHTOB MPEICTABICHBI apCEHAIOM PA3TUYHBIX (PH3UUECKUX
(HEMTPOHHO-aKTUBAIMOHHBIM,  PEHTTeHO(IYOPECUEHTHBIM,  Macc-CIeKTpOMETpUYecKui) u  (usmuko-
XUMHUYECKHX METOJ0B (aTOMHO-aOCOPOLMOHHBINA aHajdn3, AaTOMHO-dYMHCCHOHHBIM METOA C WHAYKTUBHO
CBSI3aHHOM TIJIa3MOM, XpomaTorpaduueckue, 3JeKTPOXUMHUYECKHE U CHEKTPO(OTOMETPUYECKHE METOIbl C
HCI0JIb30BAHUEM OPraHMYECKUX PEareHTOB pa3IMYHbIX KiaccoB). B mocienHee BpemMsi akTUBHO MPUMEHSIOTCS
TECT-METO/Ibl Ha OCHOBE KJIACCUYECKHX IIBETHBIX PEAKIIHii, TTO3BOJISIONIUE OMPEENIATh TOKCUKAHTHI Ha YPOBHE
9KCIIpECC-aHaIN3a C I0CTaTOYHO BBHICOKOH TOUHOCTBIO U CEJIEKTUBHOCTBIO. [1epCrieKTUBHBI B 3KOTOKCUKOJIOTHH
KOMOMHHpPOBAaHHbIC aHAJIUTHUYECKUE METOMbI, codeTaromue 3()PeKTUBHBIE MPUEMBbl KOHIICHTPHUPOBAHUS C
pa3HOO0Opa3HBIMU CIIOCOOAMU IETEKTHPOBAHUS M XUMHUECKIMH CEHCOPaMHU.

KouTtpoJbHble Bompochl

1. Yrto Takoe 3KOTOKCHKOJIOTH?

2. KakoBEbI 3a/1a41 9KOTOKCHKOJIOTHN?

3. Kak ompenensiercss moporoBbiii 3PpQPeKT TOKCHKOJOTHYECKOTO0 BO3JICUCTBHS B CHCTEMaX «TOKCHKAHT—
OKpY’Karolas cpeia» U «TOKCUKaHT—KUBOU OpPraHu3m»?

4. YTo noka3pIBaeT MHACKC 3arpsI3HCHHS?

5. Yro Takoe [1JIK?

6. Uto Takoe (hoHOBasI KOHLICHTPAIMS U TOKCUYECKAs KOHIICHTparus?

7. JlaiiTe onpeneneHre KaHIeporeHesa.

PA3JIEJ 2 OXPAHA OKPYKAIOIIEN CPEJIbI

He oOBuHsiiiTEe IPpUPOTY, OHA CIeaia
CBOE [I€JI0, JIeJIaiiTe Tenepb CBOE.
. Munvmon
I'maBa 4. 3amuTa Ouocdepsl OT 3arpsa3HEHHHA
I'maBa 5. OCHOBBI pallMOHAIIBHOTO IPUPOIONOIB30BAHUS
I'maBa 6. DxomOrMUeCcKNil MEHEI)KMEHT
I'maBa 7. Dxonornyeckuii MapKeTUHT
I'maBa 8. Dkomornueckoe npaBo

I'masa 4. 3amura 0uocgepsl OT 3arpsi3HeHU
4.1. OcHOBHBIC BHBI 3arPsi3HEHU I NIPUPOIHOM Cpeabl

YroObl 00ecieuynTh CBOE CYIIECTBOBaHME, YEIIOBEUECTBO JOJDKHO UMETh MHUIIY, BOAY, KPOB, OACKAY U T.1.
Bce 310 ¢ HEeM30eXKHOCTBIO MpeAroaraeT 00pa3oBaHUE PA3IUYHOIO poJa OTXOJ0B, KOTOPBIE MOCTYNAIOT B
OKpyKaroliyro cpeny. Bo wu3bexaHume HEHYXHOro, a IMOpPOW W HENONpaBUMOro yuiepda, HaAHOCHMOIO
IPUPOJHON Cpele, TaKoe BO3JCICTBHE Ha cpely JOJDKHO THIATENbHO IIaHupoBatkes. Ilpum atoMm ciemyer
coYeTaTh yJOBJIETBOPEHHE MOTPEOHOCTEH UenoBeKa 3a cYeT NMPHUPOJIbl ¢ AKTUBHOW 3aIIUTON MPUPOAHOM Cpebl
OT TIOCJIEICTBUI YesloBeuecKo nesrenbHocTH. Kak mpaBuiio, 3TH 1enu He WCKIIOYaloT JIPYr JIpyra, XOTs B
HEKOTOPBIX ClIydasX NPUXOIUTCS INPUHHUMATh KOMIIPOMHUCCHBIE pemieHus. Hampumep, KOIM4ecTBO OTXOJOB,
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MPUXOJISAIIUXCS HA TUIIMYHBIM aMEPUKAHCKUN TOPOJI C HaceJeHUeM | MITH 4eNOBEK, SIBJIAETCS MOPA3UTEIbHBIM
(puc. 4.1). ExxenneBHO B TOPOJCKYIO KaHaiu3anuio nocrynaet 80% KkonuyecTBa BOJbI, KOTOPOE MPUXOIUTCS
Ha oxHoro xutens (0,6 T); oopazyercsa 150 T caxu, 30bHOM NMBUIM U APYTUX 3arps3HUTenei Bo3ayxa u 2000 T
TBEPABIX OTXO/O0B.

Teopernyeckn B YCIOBHSX TOpPOJa BO3MOXXHO HM30€XKaTh 3arps3HEHUS OKPYKAIOIIEH Cpelbl: MOoJIy4daTh
YHCTYI0 BOAY W3 CTOYHBIX BOJ, @ Ha WMJI€ CTOYHBIX BOJ BBIPAIMBATH CEIHCKOXO3AUCTBEHHYIO MPOAYKLHIO.
Haxe CO, u Hy0O, BbImensemMble TpH JBIXaHWH, MOXKHO OBUIO OBl NPEBPATHTh C MOMOINBIO PACTCHHHA H
BOJZIOpOCie B yriieBoAbl M Kuciaopold. OIHAKO COTJacHO 3aKOHaM TEPMOIMHAMHKH TaKO€ H30JMPOBAHHOE
CYLIECTBOBAHME BELIECTB HE MOXKET IIPOJOJKATHCSI OECKOHEUHO JI0JITO.

BOAA r CTOMHBIE BOAbI
625 000 T/cyTkn opoa 500 000 T/cyTkn
C HacenexHmem
S siwm TBEPABIE OTXOAH!
nMLuA yenoBek
2000 T/cyTkI 2000 v/cyTkm
2 YACTMLBI
yronk W B 150 1/cyTxm
4000 T/cyTKM
QVOKCUA CEPbI
HE®Tb ‘ 150 T/cyTkuH
2800 eyt Tonnueo OKCW[ A30TA
” 9
Y 150 T/cyTkn
NPUPORHBINTAS | | aamasuurenn | |
2700 v/cyTkn BO3ayXa YrNEBOJOPObI
1000 T/cyTKn
TOMMBO
[Nt ABTOMOBUNEV L oKCwAa YIMEPOOA
100 T/cyTrm J 450 T/cyTRM

Puc. 4.1. Ocnoenste éxodnsie (600a, nuuia, moniueo) u 6bIxXo0Hbsle
(cmounvie 60dvt, meepdvie 0mxodvl, 3apA3HUMEn 6030yxa) nomoku 20poda

JIro0as nesaTenbHOCTh YeJIOBEKa OKa3bIBAeT BO3JEHCTBHE Ha CyMMapHble pecypesl 3emiuu. Kasanocs Obl, B
pe3yibTare TakoW NEesTeIbHOCTH pecypchl 3eMIIM JIOJKHBI MCCAKHYTh. OJHAKO He ciefqyeT 3a0blBaTh, YTO
3emJIsl IOCTOSTHHO I0JIy4aeT IPUTOK HOBOM IHEPIHH, HCTOUHUKOM KOTOpOH siBisieTcst CosHIE.

Takum oOpa3oM, AeATENbHOCTh YeNOBEKa MPHUYUHSET yIepO OKpyKarolled cpeie He3aBUCUMO OT €ro
NoOpbIX HaMEepeHUH M 3ajaya COCTOMT B TOM, YTOOBI CIE€NaTh IMOCJIEACTBUS ITOW JEATEIbHOCTH HAaUMEHEee
naryOHbIMHU.

3arpsizHeHus okpyxatomei cpeabl (OC) moxHO knaccuduuuponath (puc. 4.2) Ha Qusnmyeckue (LIym,
BUOpAIMK, Pa3IUYHbIe BUIbI U3JIyUYEHHUH) U XUMHUECKUE (PA3IUUHbIE BEIIECTBA: B BO3JyXEe — 3TO TOKCUYHbIE
ra3pl U apbl, B BOJIE U [TOYBE — MOHBI TSXKEJBIX METAILIIOB).

4.2. 3amura armocgepbl

Xapaktepuctuka atMocepbl W BHABI 3arpsizHeHH. OTPOMHOE YHWCIO BPEIHBIX BEIIECTB HAXOJUTCS B
BO3/yX€, KOTOPBIM MBI JBIIIAM.
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Puc. 4.2. Aumponozennwie 3azpazuenun OC

OTO W TBepAble YACTHIIbI, HAIIPUMEP YACTHIIbI Ca)Ku, acOecTa, CBUHIIA, U B3BEILECHHBIC XKUJKHUE KalelbKu
YIJIEBOJOPOAOB U CEPHOM KHMCIIOTHI, M ra3bl, TAKHE, KaK OKCHUJ YIJIEpoaa, OKCHJbI a30Ta, AMOKCU] cepbl. Bee
9TH 3arpsi3HEHUs, HAXOMAILIUECS B BO3/AyXe, OKa3bIBAIOT OMOJIOrMYECKOe BO3/JCHUCTBHE HAa OPraHU3M YellOBeKa:
3aTPYAHSIETCS JbIXaHUE, OCIOKHACTCS U MOXKET MPHUHATH OMACHBIM XapaKTep TEUEHUE CEPIACYHO-COCYAUCTHIX
3aboneBanuil. [lox neficTBUEM OAHMX COAEPIKAIIUXCS B BO3JIyXE 3arpsi3HUTENEH (Harmpumep, JUOKCHIA Cepbl U
yIjiepojia) TMOJBEPTaloTCs KOPPO3UU paA3IMYHBIE CTPOUTEIBHBIE MaTepHUalibl, B TOM 4YHCJIE HU3BECTHSIK M
MeTaiibl. Kpome TOro, MoKeT U3MEHHUTbCS OOJIUK MECTHOCTH, MOCKOJIbKY PACTeHUS TAaK)K€ UyBCTBUTEIbHBI K
3arpsiI3HEHUIO BO3yXa.

Cwmor (ot anri. Smoke — apim u fog — TymaH), HapymIarImUil HOPMAIbHOE COCTOSHHE BO3/JyXa MHOTHX
rOpoJI0B, BOZHUKAET B PE3YJIbTATE PEAKLIMU MEXAY COAEpKAILUMUCSA B BO3/yX€ YIJIEBOAOPOJAMHU U OKCHJIaMU
a30Ta, HAXOSAIIMMHUCS B BBIXJIOHBIX ra3aX aBTOMOOMIICH.

Tabnuna 4.1 u puc. 4.3 M03BOJIAT BCHOMHUTH HOPMaJIbHBIN COCTAaB U CTPOCHHUE aTMOC(epbl 3eMIIu.

3emHast atMocdepa MmoapasJenseTcs Ha CJIOM B COOTBETCTBUHM C MX Temmeparypoil. Ha puc. 4.3 BbicoTa
CJIOEB yKa3aHa MPUOIU3UTEIBHO, TIOCKOJIBKY OHA MEHSETCS B 3aBUCUMOCTH OT TOYKHU OTCYETA.

Tao6auua 4.1. KOMNOHEeHTH YHCTOIO CYXOTO BO3JAyXa

Komnonenm Codepxcanue no obsemy, %
Aszor (Ny) 78,08
Kwucnopon (O,) 20,94
AproH (Ar) 0,93
Huokcnn yrepona (CO,) 0,03
O3oH (05) , Menee 0,00005
IpucyTcrByIoOT TakKe HeGONbILNE KOTUYECT- Menee 0,002 HeoHa

Ba reavda, METaHa, KpMIITOHA ¥ BOAOpOJa
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Tepmocdepa

/ 80 km .

" Mesocdepa

50 km

/ZTpaToctbepa

9—16 kM
Tponocdepa Haxonnenue

030Ha
LD

3emna (maclwtab
He cobnoaen)

Puc. 4.3. Cmpoenue ammocgepot

K ocHOBHBIM 3arpsizHHTENsIM atMocephl, KOTopbix, o naHHbiM FOHEIT*, exerogHo Beimensercs a0 25
MJIPJ T, OTHOCST:

® JIMOKCHUJ] CEPBI U YACTUIIHI MbLIN — 200 MiH T/TOx;
e okcuabl azota (NxOy) — 60 MiIH T/TOx;

e oxkcuabl yraepoaa (CO u COy) — 8000 miH T/TOx;
e yriesogopons! (CxHy) — 80 mutH T/TOA.

*FOHEII — IIporpamma OOH mo okpy»karoteii cperne.

Oxcun cepel IV SO,. Ilpu pactBopeHun B Boae oOpaszyeT kucioTHbele goxau: H,O + SO, = HySOs.
Briensercs B atMocdepy B OCHOBHOM B pe3yibTaTe paboThl TemiodnekrpoctaHiuil (TOC) mpu cxuranuu
Oyporo yrisi 1 Ma3yTa, a Tak >ke cepocozepxaimux pyn - PbS, ZnS, Cus, NiS, MnS u T.1.

[Ipn cxxuranum yrias wid HeTH cojepskamiascs B HUX Cepa OKUCISIeTcs, MpH 3TOM 00pa3yroTcs JBa
COECUHEHMUS - NHMOKCUJ CEpbl M TPUOKCHA cepbl. B mporecce NnepBoHAYalbHOIO TOPEHHUS TOIUIMBA [0
TpUOKCcHAa cepbl okuciserca MmeHee 3% cepbl. KucioTHele A0XAM TyOST pacTeHHs, 3aKHUCISIOT IOYBY,
YBEIMUMBAIOT KUCIOTHOCTH 03ep. B Hopeerun, Hanpumep, B 80-e rojpl U3-3a KUCIOTHBIX JOXAEH MOruoII0
MHOTO pbIOBI, B 3TOM ObUIa M OoJibLIAs J10JI1 BUHBI POCCHUHCKUX MpEANpUATUN (B OCHOBHOM, KOMOMHaTa
«CeBepoHUKeNbY, pacnojiokeHHoro Ha KoibckoM momyocTpoBe). Bomblinyio 03a004€HHOCTh BBI3BIBAET B
Poccuu orpoMHBIN TpaHCTpaHUYHBIN TIEPEHOC Cephbl ¢ 3amaja, COCTABIISIIONIMNA MPUMEPHO 2 MIIH. T. OKCHOB
cepsl — 10 MiH. T. cynab(haToOB B roJi, Tak Kak BO3AYIIHbIE Macchl ¢ 3amaja B Hally CTpaHy B CBS3HM C pO30i
BeTpoB B 7 — 10 pa3 mpeBbIlIalOT HalllM BO3YyIIHbIE Macchl B EBpory. OTo B 0OCHOBHOM cTpaHbl BocTouHoi
EBpomnsl 1 YKpanHa, sHEepreTuka KOTOpbIX 0a3upyeTrcsi Ha OyphIX YIJIsX.

Poccust Bxomut B koHBeHIMIO 1m0 SO; W ydacTBYeT BO BCEX NpOIECCaX, CIIOCOOCTBYIOIIUX CHIKEHHIO
BBIOPOCOB OKHCIIOB cepbl B arMochepy. B OCHOBHOM 3TO CTpOUTENBCTBO 3aBOJOB MO MPOU3BOJACTBY CEPHOM
KHCIIOTBI 10 CXEM€: TUOKCHJ Cepbl — TPUOKCH]I CEpbl — cepHasl KucioTa. Vcronb3ys OKCHABI Cepbl Kak
BTOPUYHOE CBhIPhE, YEIOBEYECTBO JUIsI MPOU3BOACTBA TAKOTO HEOOXOJMMOIO €My BO MHOTHMX OTpacisax
MPOMBIIIJIEHHOCTH NPOAYKTa, KaK CepHas KHUCIIOTa, MEPECTaHeT W3BJIEKaThb U3 HEApP OrpaHHMYEHHbIE 3amachl
CEpBI.

[Togcunrano, uro B 80-¢ TOABI YENOBEUECTBY OBLIO HEOOXOAWMO TOJydYaTh OKOJO 25 MIH. T. CEPHOU
KHCJIOTHI B TO/1 (Hampumep, JUIsl MOJIy4eHHUs] CHHTETUYECKHX MOIOLIUX CPEACTB U APYTHX MPOAYKTOB), a BEIOPOC
OKCHJIOB CEpbl B TO K€ BpeMs cocTaBui 15,6 MiH. T. B roj, Oosblie 4yeM HE0OXOAuMO JUIsl MPOU3BOJCTBA
YKa3aHHOTO BBILIE KOJMYECTBA CEPHON KUCIIOTHI.

Jlaxke mpu cpeHeM COJEp KaHUHM OKCHJOB cepbl B Bo3ayxe mopsaka 100 Mkr. Ha KyOOMETp, 4TO HEPEIKO
UMeeT MECTO B TIopoJiaX, pacTeHUs NpUOOpETaroT KENTOBaThIH OTTeHOK. OTMeueHo, 4TO 3a0oJeBaHUs
JbIXaTeNbHBIX MyTel, HanpuMep, OPOHXUTHI, YYalllatoTCsl IPU TOBBIIIEHUH YPOBHS OKCHJIOB CEpPhI B BO3/1yXE.
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Pazpabotano 0oJbIIoe YMCIO METOAOB JUIS YJIaBIMBAHUS JABYOKHUCH CEPbl U3 OTXOISIIMX JIBIMOBBIX T'a30B.
Becpma mnpuBiIEeKaTeNbHBIMU OKa3aJUCh CKpyOOEpHBIE YCTAaHOBKH, JAIOLIME OTXOJbl B BUAE HPOAYKTOB,
UMEIOIIMX CIPOC Ha pPbIHKE: OJUH U3 TaKUX CKPyOOEpOB NPOU3BOAMT CEPY BBICOKOM YHCTOTHI, IPYTroMl —
pa30aBICHHYIO CEepHYIO KHCIOTy. IlociaenHior0 HEBBITOJHO NEPEBO3UTh Ha OOJbIINME PACCTOSHUSA, HO
BBICOKOYMCTAsl Ce€pa, KOTOpash HaxOAUT IPUMEHEHHE IpPU IPOU3BOJCTBE JIEKAPCTBEHHBIX IIPENapaToB,
IIPOMBIIIJICHHBIX PEareHTOB, yI00OpPEHUH B pa3BUTHIX CTpaHaX MPUBJIEKAEeT U NOTpeduTenel n3-3a pyoexa.

B Poccun noka yianoce pemuTsb 3Ty npobiaemy Ha OoJbIIel 4acTH eBpONencKoi Tepputopun. B aznaTckoit
YaCTH, 1€ TPYAHO PELIUTh BONPOCH ¢ TPAHCIIOPTUPOBKOM CEpHON KUCIIOTHI, HAIIpUMep, OrpoMHbIe Macchl SO;
KoMOuHaTa «Hopuibckuii HUKENbY», KOTOpble BhIOpachiBatoT Beicokue (10 100 m) TpyOsl, nocturator Kanassr
yepe3 CeBepHBIi Mmostoc. ITa nmpodiieMa B pa3HbIX pernoHax Poccum tpebyeT cpounoro pemenus. B Mockse,
HampuMep, Ha EAMHCTBEHHOM HedrenepepabarbiBaromeM 3aBoge B Kamotne ¢ 1997 r. 3ampemeHo
UCIOJIb30BaTh cepocoieprKaliue HeTenpoLyKThI.

Oxcuner azora (NxQOy). B mpupome oxcuapl a3oTa 0o0pa3yroTcs MPU JIECHBIX MOXkapax. Bvicokue
KOHIIGHTPALlMM OKCHIOB a30Ta B TIOpOJaX M OKPECTHOCTSAX HPOMBIIUIEHHBIX MPEANPUITUN CBA3aHbI C
NESTEIbHOCThIO YEJIOBEKAa. B 3HAuUMTENbHOM KOJIMYECTBE OKCHABI a3oTa BbesitoT TOC M aBUrarenu
BHYTPEHHEI0 CropaHus. BbiiensroTcs OKcuIbpl a30Ta M INpPU TPABICHUM METAUIOB a30THOM KHMCIOTOM.
[Tpon3BOACTBO B3pPHIBUATHIX BELIECTB M A30THOM KHCIOTHI — €IIe JBa UCTOYHHMKA BHIOPOCOB OKCHAOB a30Ta B
atMocdepy.

3arps3Hs0T atMochepy:

e N2O — okcupg azora I (Becemsmuit rasz), obiaazaeT HAPKOTHUYECKHMMM CBOMCTBAMH, UCIOJB3YEeTCS MpPHU

XUPYPrUYECKUX ONEepPaLUsX;
e NO — okcux azora II, medicTByeT Ha HEpBHYIO CHUCTEMY YEJIOBEKa, BBI3BIBACT Mapajnd U CYIOpOTH,
CBSI3bIBAET '€éMOTJIO0MH KPOBH U BBI3bIBAET KHCIOPOIHOE I'0JIOIAHUE;

e NO;, N2Os — okcuabl azota V (N2Os= 2NO;), npu B3auMOAEWUCTBUU C BOJIOH 00pa3yroT a30THYIO

kucnory 4NO; + 2H,0 + O, = 4HNO3. BeI3bIBaoT MopaXeHUe JbIXaTSIBHBIX MyTeH U OTEK JICTKHX.

Oxcuzpl a30Ta NPUHUMAIOT ydacTHe B oOpa3oBaHuu ¢oroxumuueckoro cmora. K doroxummueckum
mporeccaM OTHOCATCS Ipouecchl oOpa3oBanus nepokcuanerwinuTpatos (IIAH). [Ipu konuentpauusax [TAH
0,1-0,5 mr/m® onm MOTYT BBI3bIBATh pa3[pakeHUE CIM3MCTOM OOOJOYKM TIJla3 U TUOenb pacTeHH, uTo
XapaKTEePHO VISl FO’KHBIX COJTHEUYHBIX FOPOJIOB.

VYpoBHH (POTOXMMUYECKOI0 3arpsI3HEHHSI BO3IyXa TECHO CBsI3aHbl C PEKMMOM JBHKEHHs aBTOTpaHcopTa. B
NepUOJT BHICOKOM HMHTEHCHBHOCTH JBIKEHHMsSI YTPOM M BEUYEPOM OTMeuaeTcs IMHUK BBIOPOCOB B aTMmochepy
OKCHJIOB a30Ta M YIiaeBoaopoaoB. MMeHHO 5TM coenuHeHMs, BCTymas B peakUMH JPYyr C JIpYyrom,
00yCIIOBIMBAIOT (POTOXUMUYECKOE 3arpsi3HEHUE BO3/1yXa.

Habmtonaercss Gomnplioe KOJWYECTBO 3a00J€BaHMM BEpPXHUX JbIXATEIbHBIX IyTeH Yy HaceleHus,
MIOJIBEPIaBILErocsl BO3EHCTBUIO BBICOKMX YPOBHEHN OKCHJIOB a30Ta, [0 CPABHEHUIO C IPYMIION JIIOEH, KOTOpBIE
HAaXOAWIUCh B yclIOBUsAX MeHblled koHueHTpauuun N,Oy, & KOHIEHTpauuu Apyrux 3arpssHuTened Obuin
TaKUMHU Ke.

Jromu ¢ XpoHMYECKMMM 3a00JI€BaHUSIMU JbIXaTENbHBIX MyTed (dMdu3ema Jerkux, actma), a TaKxKe
CTpa/lalolIfe CeplIeYHO-COCYAUCTBIMU 3a00J€BaHUSAMH, Oo0Jiee UYyBCTBUTENbHBI K HPSAMBIM BO3JEHCTBUAM
OKCHJIOB a30Ta.

Oxcup yraepoaa II (CO). Konnenrpanus okcuaa yrinepoaa Il B ropojckom Bo3yxe Oosblile, 4eM J0060ro
apyroro 3arpssHutens. OJHAaKO MOCKOJIBbKY 3TOT a3 HE UMEET HU LIBETa, HU 3araxa, HU BKyca, Hallll OpraHbl
YYBCTB HE B COCTOSIHUM OOHAPYXKUTh €TO0.

CaMblil KpyIHBIH UCTOYHUK OKCHJA YIiepoa B TOpoiax — aBTOTPAHCHIOPT. B O0NBIIMHCTBE rOPOAOB CBBIIIE
90% CO nomagaer B BO3AYX BCIEACTBUE HEMOJIHOIO CrOpaHUs YIJIepoJa B MOTOPHOM TOIUIMBE IO PEAKIUU:
2C+03 = 2CO. [TonHoe cropanue AaeT B KAYeCTBE KOHEYHOTO NMpoaykTa quokcup yriaepoaa: C + Oz = COa.

JIpyroif MICTOYHUK OKCHJA Yriiepoja — TabauHblil JIbIM, ¢ KOTOPHIM CTAJIKHBAIOTCS HE TOJIBKO KYPHIIBLIHKH,
HO U MX Onmkaiiiee okpyxkeHue. JlokazaHo, UTO KYpPHJIBLIUK HOTJIONIAET BABOE OOJbIlEe OKCHIA YIJIepoJa 1o
CPaBHEHHUIO C HEKYPSIILIUM.

Oxcupn yriaepoaa BABIXaeTcS BMECTE C BO3JYXOM WM TabauyHbIM JbIMOM U IOCTYNaeT B KpPOBb, IJie
KOHKYPHPYET C KHCIOPOJOM 3a MOJEKYyJbl remoryiioonHa. OKCHA yriepojia COEIUHSETCS C MOJIEKYJIaMu
reMoryiobnHa MmpoyHee, YeM KUciaopod. YeM Oosblie OKCHAA YIiepoJa CONEPXKUTCS B BO3IyXe, TEM OOJblle
reMOrJI00MHa CBS3BIBACTCS C HUM M T€M MEHbILE KUCIOpoja AOCTHraer kieTok. [1o 3Toil mpuuynHE OKCUI
yraepoja MpH MOBHIIIEHHBIX KOHIIEHTPALUAX MPEICTaBIseT COO0H CMEpPTEIbHO OMACHBIH ST
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TunuuHelii aBTOMOOMIIBHBIN JBUTATENlb CepeluHbl 60-X TOMOB BHIOpACHIBAl C BBIXJIOMHBIMU Tra3aMu B
cpenHeM 73 T okcuaa yriaepoja Ha kaxawie 1,5 kM mpobera. K 1981 r. BeIOpoc okcuma yriepoja HOBBIMH
aBTOMOOWIISIMH JJOCTUT YpOBHs Bcero 3,4 r Ha 1,5 kM (manHbIe CIIIA).

JlJis TOCTM>KEHUS YCTAaHOBIIEHHOTO CTaHAAPTa BBIXJIOMHbBIE ra3bl CMEIIMBAIOTCS C BO3AYXOM B MPUCYTCTBUU
Karanu3aropa. JlanpHeillee OKHCIIEHHE OCTABILErocs OKCUAA YIJIEpOoJa IPOUCXOAUT B KaTAIUTUYECKOM
npeobpazoparene (Pt/Pd — minaruHa-nayutaamii). UIMEHHO Takas cCHUCTeMa B HACTOSIIEE BpPEeMsi MOBCEMECTHO
BbIOpaHa Juist yMmeHblieHuss BeIOpocoB CO B atmocdepy. B MockBe, Hanmpumep, M0 pemICHHIO MAIPUU HE
oOpPMIIIOT TMOKYNKY aBTOMOOMJIEH HMHOCTpPaHHBIX Mapok A0 1985 r. Beimycka, T. €. 0€3 yCTaHOBIJIEHHBIX
KaTaJTUTHYECKUX Jokurareneil Ha BeixyionHbie Ta3el. B CIIIA romoBeie BBIOPOCH OKCHAA yIiiepoja
MOCTETIEHHO YMEHBbIIANUCh HauuHasg ¢ 1976 r., mo Mepe TOro Kak HOBBIE MOJETM aBTOMOOWIIEH C
KAaTaJTUTHYECKUMH MPeo0pa3oBaTeNs MU BBIXJIOHBIX TAa30B CMEHSIIU CTapble, MeHee d()DPEKTUBHBIC MOICIH;
obmuii BeiOpoc CO aBToTpancnoprom CIHIA cokparmiics ¢ 64,3 mua T B 1976 1. no 47,7 muta T B 1983 1., T.c.
Ha 25%. OgHa U3 MpUYUH CTOJb HEOOJBIIOrO CHMXKEHHUS CBs3aHA ¢ OOWIeH IMHOW mpobera aBTOMOOHIIEH,
KOTOpasi €XEroJHO BO3pacTaeT M3-3a IOCTOSHHOTO pPOCTa 4YHCIa aBTOMOOWIEH Ha JOoporax M yiaulax.
D¢ (heKTUBHOCTh KaTAIUTUYECKUX MpeoOpa3oBaTeNeil CO BpEeMEHEM YMEHBIIACTCS M HEOOXOIUMO PETyJISipHO
OCYILIECTBIISITh MOBTOPHBIE MPOBEPKU BBIXJIOMHBIX Tra3oB aBTomMoOmieil Ha copepxanue CO. bopbba 3a
Ka4yecTBO BO3JlyXa BO BCEX CTpPaHaxX MPOJOIDKAETCS, MOCKOJBKY MPOOer aBTOMOOMIIEH HENpEphIBHO DPACTET.
DTOT HEOTrPaHUYEHHBIH POCT MOXKHO OBLIO ObI COKPATUTH 32 CYET CO3/aHUSA HOBBIX CHUCTEM OOIIECTBEHHOTO
TPaHCIOPTA, IMPHUBJIEKATEIbHBIX JUIsI HACEJIEHUS U CHOCOOHBIX IIMPOKO pa3BUBAThbCS, WM IEpexoja Ha
AIEKTPOMOOHIIH.

Oxcun yraepoaa IV (CO,). Bausaue yriekucioro raza (CO;) CBA3aHO ¢ €ro CIoCOOHOCTHIO MOTJIONIATh
unppakpacaoe uznyuenue (MK) B aquamazone nnud BoiH ot 700 no 1400 HM. 3eMiis, Kak U3BECTHO, MOTydaeT
MPaKTUYECKH BCIO CBOKO 3Hepruto oT ConHia B Jiydax BuUAMMOro ydactka crekrpa (ot 400 mo 700 um), a
OTpa)kaeT B BUJE UTMHHOBONHOBOTO MK-u3nyuenus.

C 1850 r. comepxanue CO; B armocdepe Boszpocio ¢ 0,027 mo 0,033% B CBA3M C TEXHOTEHHOU
nesTenbHOCThI0. YenoBeuecTBO COXIIo B XX B. UCKOMAEMbIX BHUJOB TOIUIMBA CTOJBKO, CKOJBKO 3a BECh
nepuoy csoero cymectBoBanus 10 XX B. [Tornomas MK-uznyuenne, CO, neiicTByeT Kak NapHUKOBasl IJICHKA.

[Togcuurano, uro eciu k 2000 r. cpenHeronoBas Temneparypa Bo3pacter Ha 1°C, To B pe3yapTare TasHHs
JIEIHUKOB ypoBeHb MupoBoro okeana nogHumercs Ha 1,5 M. K cuacTblo, HaKoIJIEHHE YIJIEKUCIIOro ras3a B
atMocdepe unet B 2—3 pa3a MeAJIeHHee, YeM 3TO MOACUUTAHO TEOPETHUECKH.

MexaHu3MOM BBIBOAA YIJIEKHCIOTO Ta3a M3 aTMoc(ephl SBIsSIETCS IOIVIOIIEHWE €ro B pe3ynbTare
dboToCcHMHTE3a paCTeHH, a Tak)Ke CBI3bIBAaHHE €ro B OKEAaHCKUX BOJAX MO PEaKIIHH: CO,+H,0+Ca?* =
=CaCOs+2H".

IIpub. [IpyurHBI OCHOBHBIX BBIOPOCOB MBI B aTMOc(hepy — 3TO MbUIbHBIE OypH, 3p03Us TIOYB, BYJIKaHBI,
Mopckue opeiru. Oxoso 15— 20% obmiero koMyecTBa MbUTA U a3p030Jiei B aTMochepe — A0 PYK YeIOBEKa:
MIPOU3BOJICTBO CTpOMMaTepUaloB, JpoOIeHne TOPOA B TOPHOA00bIBAIOIIEH MPOMBIIUIEHHOCTH, TPOU3BOJICTBO
IIEMEHTa, CTpouTenbcTBO. Hampumep, Bo @panmuu npubnusuteabHo 3% olmero odbemMa Mporu3BOJAUMOTO
1eMeHTa BbiOpaceiBaeTcs B atMochepy (okomo 100 T B rox). IIsuib, oceBmias B MHAYCTPUATBHBIX TOpoOJaX,
conepxut 20% oxcumoB xenesa (Fex03), 15% okcuna kpemuus (SiO7) u 5% caxu (C). [IpombliiiuieHHast MBUTH
9acTO BKIIFOYAET TaKKE OKCHIBI Pa3IMYHbIX METaNIOB U HEMETANIOB, MHOTHE U3 KOTOPBIX TOKCUYHBI (OKCHIBI
MapraHiia, CBMHIIa, MOJMO/I€Ha, BaHA/IUs, CYPbMBI, TEJITYpa).

Awmepukanckuii sxonmor O. bapToH Tak oxapakTepu3oBal MpoOJieMy, CBS3aHHYIO C 3albUICHHOCTHIO
atMocdepsl: «OaHO U3 JABYX: JUOO JIIOAM CAENAIOT TaK, YTO B BO3JyXE CTAaHET MEHBIIE IbIMa, JIMOO IbIM
CZeJIaeT TaK, YTO Ha 3eMJI€ CTAaHET MEHbIIIE JIFOICH.

[Tbuth ¥ a3p030/TM HE TONBKO 3aTPYAHSIOT ABIXaHWE, HO W MPUBOIAT K KIMMATHYECKUM H3MEHEHUSIM,
MOCKOJIBKY OTpaKalOT COJIHEYHOE HW3JIYyYeHHUE M 3aTpyAHSIOT OTBOJA Teria oT 3emid. Hampumep, Tak
Ha3bIBa€Mble CMOTH B OYEHb HACEJEHHBIX I0OXKHBIX Tropogax (Mexuko — 22 MIJIH JKUTENEeH U JIp.) CHIKAIOT
IPO3pavyHOCTh aTMoc(hepsl B 2—5 pas.

Kucaopoa (0,). Kucnopon nHa 3emiie co3maH caMoil ku3HBIO. Puc. 4.4 WUIIOCTPHPYET HCTOPHUIO
MPOUCXOXKACHUS KHUCIOpoAa Ha miuaHeTe 3emis. [IpumepHo 2 mupj JieT Hazaj cojepskaHue CBOOOIHOTO
KHCIIOpOJia B 3eMHOI aTMocdepe Hadano Bo3pacTaTh. [lociie Toro kak M3 4acTu aTMoc(hepHOro KHCIopoja
chopMUpOBaCs 3alUTHBI O30HOBBIN CIIOWM, Hadadl pa3BUBAThCS HA3eMHBIE PAcTeHUs U KUBOTHBIE. C
TEYEHHEM BpPEMEHHU COJIepKaHME KHUCIOpoAa B aTMoc(epe 3HAYUTENBHO MEHSIIOCh, MOCKOJbKY MEHSIIMCH
YPOBHHU €ro o06pa3oBaHus U Hcroib3oBanus [30].
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Puc. 4.4. Ilpoucxoxucoenue Kucaopoda ¢ ammocghepe

['maBHBIM MPOAYLEHTOM KHUCJIOpOAa Ha 3eMJie CIyKaT 3eJieHble BOJOPOCIHU MOBEpXHOCTU okeaHa (60%) u
Tponmueckue seca cymu (30%). Tponuueckue neca AMa30HKM HA3bIBAIOT JIETKUMHM IUIaHETHl 3emiisi. Panee B
JTUTEpaType BBICKA3BIBAJIUCh OMACEHHUSA, YTO BO3MOXKHO YyMEHBIIEHHE KOJIMYECTBAa KHCIOpoAa Ha 3emiie
BCJICJICTBHE YBEIIMYCHUS O0BEMa CHKMIaeMOTO MCKOMAeMOoro TommBa. Ho pacyeTbl MOKas3bIBaOT, YTO
UCIOJIb30BaHUE BCEX JIOCTYIHBIX YEIOBEKY 3aJIeKeH yriis, HepTu M MPUPOJAHOTO raza yMEHBUIUT COJIep:KaHue
KHciopoaa B Bo3ayxe He Oosee wem Ha 0,15% (¢ 20,95 mo 20,80%). Hpyras mpobiema — BBIpyOKa JIECOB,
MPUBOJAIIAS K BO3HUKHOBEHHMIO KHCIOPOJHBIX «Iapa3uTOB» — CTPaH, KOTOPBIE JKUBYT 32 CYET YYXKOTO
kucnoponaa. Hanmpumep, CIIIA 3a cuet cBoux pacTeHUi umeeT Toibko 45% kuciopona, [Iserinapus — 25%.

O30H (03). O30H 00pa3yeTcs B BEPXHUX CIOAX CTpaTochepsl U B HIDKHHUX CIIOSIX Me30C(hephl B pe3yIbTaTe
MIPOTEKAHHUS CIEIYIOIINUX PEAKIIUMA:

O, + hv (=240 um) =0 + O,

0,+0+M,

rae M — pa3nuuHblie COCTaBIsIONUE aTMOC(HEPDI, HAPUMED, KUCTIOPOJI WU a30T.

O30H 1 aTOMapHBIN KUCIOPO MOTYT PearupoBaTh B KUCIOPOAHOM aTMoc(epe COrfIacCHO peaKiusaM:

O3 +hv (380 um) =02 + O,

O3 +0=20,,

O0+0+M=0+M.

OTH peakiuu o0pa3yroT Tak Ha3biBaeMbIi 1k Yernvena. Obiiee cojepkaHUEe 030HA MHOTA BBIPAXKAIOT
kak {HMCII0 MOIIEKYII, MOJTy4aeMOe B PesybTaTe CYMMHDOBAHKA 0 BCEM IMPOTAM, JONTOTaM H BLICOTAM. Ha
CETOJHSAIIHUNA JIGHb 93TO KOJWYECTBO TMPHUOJMUZUTEIHHO PaBHO 4-10° MOJIeKyll o30Ha. Hawubonee
pacrpoCTpaHEHHON KOJIMYEeCTBEHHON OIEHKOW COCTOSHHS 030HA B aTMocdepe sBIsSeTCsS TONIMHA 030HHOTO
ciost X — 3TO TOJIIUHA CJI0SI 030HA, MPUBEACHHOTO K HOPMAJIbHBIM YCJIOBUSAM, KOTOpas B 3aBUCUMOCTU OT
Ce30Ha, UIMPOTHI M JOJTOTHI Koiebnercs OoT 2,5 10 5 OTHOCUTENbHBIX MM. OOIacTh C yMEHBIIEHHBIM
conepxanueM Ha 40-50% o30Ha B aTMoc(epe Ha3BIBAIOT «O30HOBBIMU JBIPAMU».

Oxono 90% o30Ha HaxoautTcss B crparoctepe. Jlonroe BpeMms CUMTAIOCh, YTO OCHOBHOHM NPUYUHOMN
WCTOILEHUSI 030HHOTO CJIOS SIBJISIFOTCS MOJIEThI KOCMUYECKHX KOpadiiel M CBEPX3BYKOBBIX CaMOJIETOB, a TaKKe
W3BEP)KEHUS BYJIIKAHOB M IpyTUe MPUPOIHBIE SBICHUS.

PaspymnrensHoe aeilictBue xnopdropyriaepoansix coeauHeHuil (XdDY) Ha crpartocdepHblii 030H OBLIO
OTKpBITO B 1974 T. aMepUKaHCKUMHU YYEHBIMH — CIIEIIMAINCTaMH B o0sacTu xumuu atmocdeps L. Poynennom
1 M. Monuna (B 1996 1. 3a OTKpbITHS B 3TOHM oOnactu uM npucyxkaeHa Hobenesckas npemusi). C Tex mop He
pa3 mpeanpUHUMAIUCh MONBITKA OTpaHu4YMUTh BbIOpoc XDY B aTMocdepy, U TeM HEe MeHee ceildyac BO BCEM
MHUpPE €XETOJAHO MPOU3BOAUTCS OKOJIO MIUIJTMOHAa TOHH Ta3000pa3HbIX BEIIECTB, CIIOCOOHBIX Pa3pyIIUTh
O30HHBIN CIION.

X®V, yacrto BcTpevaroluecss B ObITY M B INPOMBIIUIEHHOM NPOU3BOJACTBE, — 3TO IPOINEIUICHTHl B
a’pO30JIbHBIX YMAaKOBKaX, XJIaA0areHTs! ((hpeoHbl) B XOJOIMIBHUKAX U KOHIUIMOHepaX. OHU MPUMEHSIOTCS U
IIpY POU3BOJICTBE BCIIEHEHHOTO MOJIMypeTaHa, U MPHU YUCTKE DJIEKTPOHHOU TEXHUKHU.

ITocrenenno X®Y nogHuMaroTcs B BEpXHUHM clloil arMocdepbl M pa3pylIalOT O30HHBIA CIOHW — IIUT
atMocdepsl, criacaromuii o1 Y ®-n3nydenus. Bpems ku3HU IBYX caMbIX omacHbIX ppeoHoB — D-11 u d-12 —
ot 70 mo 100 mer. DToro BHOJHE JOCTATOYHO, YTOOBI B OnmKaiiiiee BpeMs OLIYTHTh Ha ce0e MOCIeICTBUS
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CETOJHSIIHEH 3KOJIOrMYecKol HerpaMoTHOCTU. Ecnm, coxpaHsTcs coBpeMeHHble TeMIbl BbiOpoca XDV B
atMocdepy, To B Ommkaiimme 70 et xKonuyecTBo ctpaTocepHoro ozoHa ymenniutes Ha 90%. Ilpu stom
BECbMa BEPOATHO, UTO:

® DaK KOXKU IIPUMET 3MUIEMUYECKUI XapaKkTep;

® DPE3KO COKPATUTCS KOJUYECTBO IJIAHKTOHA B OKEAHE;

® 1CYE3HYT MHOTHE BHJIbI )KUBOTHBIX, HAIIPUMEDP, pAKOOOPa3HBIE;

o Y®-uznyyeHne HEOIAroNpHUsITHO CKAXKETCS Ha CEIbCKOX03HCTBEHHBIX KYJIbTypax.

Bce 310 Hapymiaer paBHOBecHe BO MHOTHX SKOCHCTEMAX 3eMIIH, 3-32 (POTOXUMHUYECKOTO CMOTa YXYAILIUTCS
oO1ee cocTosiHre aTMOC(hEphI, YCUITUTCS «ITAPHUKOBBIA d(PPEeKTy.

X®DY — BBICOKOCTAOWIbHBIE COCAMHEHHUS M TOCKOJIbKY OHHM HE IMOIJIONIAIOT COJIHEYHOE H3JIyYCHHE C
0O0JIBIION ATUHOW BOJIHBI, OHU HE MOTYT MOJBEPTrHYTHCS €0 BO3JIEHCTBUIO B HWKHUX CJIOAX aTMocdepsl, HO,
MPEONIOJICB  3AIIUTHBIA CJIOH, IOJHUMAIOTCS BBEPX IO arMochepe U KOPOTKOBOJHOBOE W3IIyuCHHE
BBICBOOOXKJIA€T M3 HUX aToMbl CBOOOIHOr0 xyiopa. CBOOOJHBIE aTOMBI XJIOpA 3aTEM BCTYMAIOT B PEAKLHIO C
030HOM:

Cl+03=CIO + 0Oy,

ClIO+0=Cl+0..

Taxum o6pazomM, paznoxxkenue XDV CONHEUHBIM HU3ITyYEHUEM CO3JACT KAaTATUTHUECKYIO IIEMHYI0 PEaKIIHIo,
COrJIaCHO KOTOpPOM OJWH aTtoM xjopa crocoben pazpymuts 10 100 000 monekyn o3oHa. KanieporeHHbIM
spisiercs: Y @-uznydyenue ¢ JUIMHOW BoJHBI Kopode 320 HM. Oxupaercs, 4To KaXKAbld MPOLEHT COKpalIeHUs
O30HHOTO CJIOS TTOBJICYET 33 COOOH YBEIMYCHHE YHCIIA CITydaeB 3a00JIeBaHus paKOM KOXH Ha 5—6%.

OcHOBHbBIE CaHMTAapHbIe TPe0OBaHUS K KadecTBY arMochepHoro Bo3ayxa. OCHOBHBIM KpUTEpUEM
KOHTpOJIsl KadyecTBa atMocdepHoro Boznyxa siBisercs [1/IK Tokcumunbix Bemiect. IIpu canuTapHOll oLeHke
KauecTBa aTMoc(epHOro BO3AyXa MHPUHATO BBIPAXKATH COACpPXKAHHE 3arpsA3HSIONIMX BEIIECTB B MI Ha M
BO3[lyXa. JTO BBIPAKEHUE KOHLEHTPALMU MPUMEHUMO ISl JHOOOro arperarHoro COCTOSHUSI Ipumecei. 3a
py6exoMm, Hanipumep B CIIA, yacTo mosib3yroTes Ipyroi KOHIICHTpaIUei:

00vem 3aepsA3HeHUl

MIH = 5 - =10"*%(06vemubix),
10° o6vemos 3aepasnenui 6030yxa
mel m® = —MﬂH'_l M :
22,4
rne M — MOJIEKYJISIDHAst Macca 3arpsi3HUTEIS,
22,4  —o6wem B nuTpax 1 Mo raza npu 25°C u 760 MM pT. CT.

Kpurepuem oneHKH BIUSHHUS BBIOPOCOB MPEANPUATHI HA OKPYXKAIOIIYIO CpEIy SBISETCS YpPOBEHb
MPAKTUYECKUX KOHIIEHTpAllMi MpuMecel B aTMocdepe, MOTydeHHBIX B pe3yabTaTe pacCceuBaHuUs BHIOPOCOB, 1O
CPaBHEHUIO C MPEEIIHHO JOIMYCTUMBIMHU.

Jns atMocepHOro Bo3ayXa yCTaHOBJIEHBI COOTBeTCTBYIoUE 3HaueHus [1/1K.

KoHieHTpanust BpeIHBIX BEIIECTB B BO3JyXe IMPOM3BOJCTBEHHBIX TOMEIICHUM HE JOHKHA IPEBBIIIATH
ITIK, 5., B BO31yX€e AJIs BEHTUJIALMU IPOU3BOACTBEHHBIX nomemenui — 0,3 11K, ,; B aTMoc(hepHOM BO3IyXe
HacelneHHbIX MyHKTOB — IIJIK , , ; B 30He oTapixa 1 KypopToB - 0,8 ITJIK ..

Hopwmsr [T/IK crnyxat ucxomgHoi 6a3oi Asi MPOSKTUPOBAHUS U HKCIIEPTU3BI HOBBIX MAIIMH U MEXaHU3MOB,
TEXHOJIOTHYECKUX JIMHUM, TPOMBIIIJIEHHBIX COOPY)XEHUH W TpPEeAnpusTHi, a Takke I pacuera
BEHTUJISIIIMOHHBIX, Ta30MbUICYIABIMBAIONINX U KOHAUIIMOHUPYIOIINX CUCTEM, KOHTPOIUPYIOIINX MPUOOPOB U
CHUCTEM CUTHAJIU3AIUH.

OcCHOBHBIE OpTaHU3AINH, KOHTPOJIUPYIOIINE BEIOPOCH MPEANPUITHI B aTMOC(EPHBII BO3AyX, — CAHUTApHO-
snuaemuonornueckue craniuu (COC); tepputropuanbHbie ynpasieHuss DeaepanbHoil ciyx0b61 Poccun mo
TUAPOMETEOPOTIOTUM U MOHUTOPHUHIY OKpYXarollel cpeabl; ['ocynapcTBeHHass MHCIEKIUS MO KOHTPOJIO 3a
paboTOM Ta300YNCTHBIX U MBUICYIABIHBAIONINX YCTAHOBOK.

Jlis mpemoTBpallieHuss 3arpsi3HeHus: aTMocdepbl BBEACHBI HOPMATHMBHI Ha BHIOPOCHI BPEIAHBIX BEIIECTB
HETIOCPEICTBEHHO M3 KaXJ0ro MCTOYHWKA (TpyOa, maxta u T.1.). ['ocymapcTtBenHbpiM ctangaptoM (1990 r.)
YCTaHOBJICHBI BEIMYUHBI MTPeIebHO JomycTUMbIX BeIOpocoB (I1/IB) BpeaHsix BemiecTB B aTMochepy:

[1/IB — xonmm4uecTBO BpPEAHBIX BEIIECTB, BHIOPACHIBAEMBIX B €IWHHILY BpeMeHHU (T/C), KOTOpOe B CyMME C
BHIOpOCAMHU W3 JPYIMX MCTOYHUKOB 3arps3HEHHUs HE CO3/1aeT MPU3EMHON KOHIICHTPAIUM MPHUMECH,
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npesblmiatomied  3HadeHue IIJIK. OTo HayyHO-TeXHMYECKM HOpPMATHB Ui KOHKPETHOIO HCTOYHUKA
3arpsi3HeHus], 00s3aTeNbHbBIN IS JAHHOTO NPEIIpPUITHS.

Ecnu B Bo3ayxe HaceleHHBIX MecT KoHIeHTpauus npesbimaet [1JIK, a Bennuuna I1/IB mo o0beKTHBHBIM
MpUYMHAM HE MOXET OBbITh JOCTUTHYTa, TO (PAKTHUECKHI BBHIOPOC HA3BIBAETCS BPEMEHHO CO2NACOBAHHbIM
gviopocom (BCB).

HopMmaTtuBHbIe BHIOPOCHI BPEAHBIX BELIECTB YCTAHABIMBAIOT AJI KaXKIOT0 MCTOYHMKA 3arpsi3HEHUs B I/C U
s Bcero mpennpustus B 1enom (1/rox). Ilpu ycranosnenuu I[1/IB mnu BCB HeoOX0oIMMO YYHTHIBATH
(OHOBBIE KOHIIGHTpAIMHM, 3HAYEHUS KOTOPBIX OMNPEACNAIOTCS Ul NPEIIpUsTUS TEePPUTOPUATHHBIMU
opranuzanusamu denepanbHoil ciyx0bl Poccuu no ruipoMeTeoponorui ¥ MOHUTOPUHTY OKPYKaIOIIEH Cpeibl.
Jl11s ropo10B ¢ HaceneHueM MeHbIe 250 ThIC. YeTOBEK MPUHSATHI CIIEYIOIIHe HOPMbI (DOHOBBIX KOHIIEHTPALUN
OCHOBHBIX TOKCUKaHTOB:

SO, 0,1 Mr/m® CO — 1,5 mr/m
NO, - 0,03 MI/M U1 — 0,2 MI/M

Meroauka s pacuera I11/[B ocHOBaHa Ha MPUMEHEHUM MOJEIM, KOTOpas YYWUTHIBA€T WHIWBUyaJIbHbBIC
cpoiictBa 3arpsasuutens (IIJK,,); ¢doHoBylo konnentpauuto Cg; T€OMETpUYECKHE pa3Mepbl HCTOYHMKA
sarpsisHenus (N — BbicoTa, M; D — auamerp ycThsi, M); YCIOBHS BbIXOJla ra30BOTO MOTOKA M3 MUCTOYHMKA (T —
Pa3HOCTh TEMIIEPATyp BHIOPACHIBAEMON CMECH U OKPYXKAIOIETro Bo31yXa, V — Cpe/iHsisi CKOPOCTh BBIXOJIa CMECH
U3 ycThs HMcTO4HHKA, M/c); W, f — yClOoBHS BEpTHKAJIBLHOIO M TOPU30HTAIBHOTO PACCEMBAHHS BPEIHOIO
BeliecTBa B arMoc(epHoM Bo3ayxe; 4, — TOKa3arenb OTHOCHUTENBHOW arpeccuBHOCTH; F — KoaddummenT,
YUUTHIBAIOIINNA CKOPOCTh OCEIaHMs BPEIHBIX BEIIECTB B BO3AYyXE; # — KOOPOUIUECHT, YUUTHIBAIOIIMNMA penbed
MECTHOCTH.

Du3NKO-XUMHYECKHE MeTOAbl OYHCTKH aTMocdepbl 0T ra3oo0pasHbIX 3arpsisHuTesneid. OCHOBHOE
HaIpaBJIEHUE 3allUThl BO3AYLIHOTO OacceiiHa OT 3arps3HEHUM BpEJAHBIMH BELECTBAMH — CO3JIaHUE HOBOMU
0€30TX0/THOM TEXHOJOTHH C 3aMKHYTHIMH LIUKJIAMU TIPOU3BOJICTBA U KOMIUJICKCHBIM UCIIOJIb30BAHUEM CHIPBSI.

MHorue neicTByrolme MpeanpusaTHs UCHOIb3YIOT TEXHOJIOIMUYECKHUE IMPOLECCHl C OTKPBITHIMU LIUKIAMU
MPOU3BOJICTBA. B 3TOM ciydyae oTXojsiiue raspl nepeq BhIOpocoM B aTMoc(epy MOABEPraloTCs OYHUCTKE C
MOMOIIBI0 CKpYyOOepoB, GHIBLTPOB U T.I. DTO JOporas TEXHOJOTHS, U TOJbKO B PEAKUX CIIy4asX CTOMMOCTH
M3BJIEKAEMbIX U3 OTXOJSALIMX Ta30B BEIIECTB MOXET MOKPBITh PACXOJbl HA CTPOUTEIHCTBO M 3KCIUTYaTallUIO
OUYHCTHBIX COOPYKEHUM.

Haubonee pacmpoctpaHeHbl MpU OYUCTKE Ta3oB aJICOPOIMOHHBIE, aOCOPOLMOHHBIE M KaTaJUTHYECKUE
METO/JIbI.

CanutapHast OUMCTKa MPOMBIIIJIEHHBIX Ta30B BKIoYaeT B cedst ounctky ot CO,, CO, okcuaoB azora, 80;,
OT B3BEIIECHHBIX YaCTHUII.

o QOuucmka 2azoe om CO,.

a) Abcopbuust Bomoil. Ilpocroit u memeBblit cnocod, ogHako 3(PGEKTUBHOCTh OYMCTKH Maja, TaK Kak
MakKCHUMaJIbHAS IIOTJIOTUTENIbHAS CIIOCOOHOCTE BOALI — 8 KT COs Ha 100 Kr BOBI.

6) Ilornomenne pacTBOpaMH TaHOJI-aMHHOB 110 PEaKIUH:

2R —NH; + CO; + H O — (R - NH3)2C03.
B kagecTBe nornorutess 00bIYHO MPUMEHSIETCS MOHOITAaHOIAMUH.
B) Xonoausiii Mmetanonl CH3OH siBnsiercst xopommm norsnotuteneM CO; mpu -35°C.

0

r) Ouuctka neonuramu tuna CaA. Mosekynsl CO, ouenp mansl (d = 3,1 A). Jlis ussneuenuss CO;, u3
MPUPOJHOTO Ta3a U yJaJeHHs MPOAYKTOB Ku3HenesTeNnbHOCTH (Bnaru u CO2) B COBPEMEHHBIX IKOJOTHYECKH
W30JIMPOBAHHBIX CHCTEMax (KOCMHYECKHE KOPAOJH, MOJABOIHBIC JOJKUA U T.J.) UCIIOIB3YIOTCS MOJICKYJISIPHBIC
cuta tima CaO.

o QOuucmxa 2azos om CO.

a) Jloxxuranue na Pt/Pd (miatuHo-nanianeBom) KaTaau3arope:

2CO + Oy — 2CO0Oa.

0) KonBepcus (amcopOIMOHHBIN METO):

CO + H,0O — CO, + H,.

o  Ouucmrka 2a306 om OKCUO08 A30Mda.

B xumMudeckol TpOMBINIIICHHOCTH OYMCTKA OT OKCHJIOB a30Ta Ha 80% u 0oJjiee OCYIMIECTBIICTCS B OCHOBHOM
B pe3yJIbTaTe MPEeBpallleHUIl Ha KaTaTu3aTopax.

a) OKHCITUTEIBHBIE METOJBl OCHOBAaHBI Ha PEAKIMU OKHCICHHUS OKCHIOB a30Ta C IOCICAYIOIUM
norJomeHrneM Booii u oopazosanrem HNOj3:
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OKHCJICHHE 030HOM B JKHUIKOM (haze 1o peakuuu:

2NO + O3 + H,O — 2 HNOg;

OKHUCJICHUE KUCIOPOAOM IPHU BBICOKOHM TemMmeparype:

2NO + Oy — 2NOs.

6) BoccranoBuTenbHbIE KAaTaTUTHYECKHE METOJIbI OCHOBAHBI HAa BOCCTAHOBJIIGHMH OKCHIOB a30Ta M0
HEUTpPaJbHBIX NPOAYKTOB B MPUCYTCTBUU KaTaJU3aTOPOB WM MOJ ACWCTBUEM BBICOKHX TeMIIeparyp B
IIPUCYTCTBUM BoccTaHoBUTENEH. [Ipoliecc BOCCTaHOBIEHMSI MOXKHO IIPEJICTABUTh B BUJIE CIIEYIOIIEH CXEMBI:

NoOs — NO; — NO; > NO ——> N, +0..

J11°C 21,5°C 140°C  600°C 0 0°C

Paznoxenune okcumoB a3ora a0 HedTpanbHbIXx coenuHeHnid (2NO — Nz + Oz) mpoHCXOOUT B TOTOKE
HuzkoTemmepatypHoil miasmbel (10 000°C). DtoT nmporecc npu 0osiee HU3KUX TEMIIEpaTypax B MPUCYTCTBUHU
KaTajau3aTopa IPOTEKAaeT B JBMUraTelIIX BHYTPEHHEro cropaHus. llpucyrcTBue BOCCTaHOBUTENEW B 30HE
peakuuu (yris, rpaduTa, KOKca) TakKe MOHMKAET TeMIIepaTypy peakluu BocctaHoBieHus. [Ipu temmneparype
1000°C crenens paznoxenusi NO B peakuuu C +2NO — CO; + N; cocrasmisier 100%.

[Ipu TeMmeparype BBIXJIOMHBIX Fa30B aBTOMOOWISI B ABUTATElIe BHYTPEHHEIO CrOPaHMsI BO3MOXHA PEaKIUs:

2NO +2CO — N2+ 2CO,.

B) CopOIIMOHHBIC METO/IBI.

D10 ancopOLMs OKCHIOB a30Ta BOJHBIMU pacTBopamu Ienouei u uzBectbio CaCO3 u ancopOLmsi OKCHIOB
a30Ta TBepAbIMU copOeHTaMu (YIiiu, TOpd, CUITUKATeNH, [IEOTUTHI).

e QOuucmra 2azoe om SO».

TOC momrHOCcTBIO 1 MiTH KBT mpu paboTe Ha kameHHOM yTiie BeiOpacsiBaeT B atMocdepy 11 Toic. T SOy, Ha
raze — 20% 3Toro KoJIM4ecTBa.

OuncTKa IHIMOBBIX Ta30B AIEKTPOCTAHIMK 00xoauTcs ceryac mpubmauszutensHo B 300400 Teic. py0. 3a 1
kBT B rog. CHmxenue nonu cepsl B HepTenpoaykrax Ha 0,5% obOxomutcs npu 3ToMm B 30 ThIC. pyo. Ha 1 T.
Metonsr ynaBnuBanus SO, TpeOyrOT OONBIIKMX 3aTpaT, UX MOXKHO Pa3JICIUTh HA aMMUAYHbBIC, HEUTPATU3AINH H
KaTaJUTHYECKUE.

D¢ (HeKTUBHOCT, OYUCTKH 3aBHUCHT OT MHOXXECTBa (akTOpOB: mNapuuanbHbiXx nasieHuin SO, m Oy B
OYUIIIAEMO} T'a30BOM CMECH; TeMIepaTypbl OTXOSIINX T'a30B; HAIMYKS M CBOWCTB TBEPABIX M ra3000pa3HbIX
KOMIIOHEHTOB; 00bEMa OYHIIAEMBIX TIa30B; HAIWYHS M JOCTYIMTHOCTH XEMOCOPOEHTOB; MOTPEOHOCTH B
npoaykrax yruiauzanuu SOz; TpedyemMoii cTeneH! OYUCTKH rasa.

e Quucmka 2a308 0m 836€UEHHBIX YACMUY, HANPUMED, NbLIU.

MO03KHO BBIIETUTH HECKOJIBKO METOJIOB YJIaBIIMBAHUS YACTHI] MBLIH:

IPaBUTAIMOHHOE OCEIAHMUE;

LeHTpUu(dyrupoBaHue;

AIEKTPOCTATUYECKOE OCETAHMUE;

MHEPLMOHHOE COYAapeHue;

IIPsIMOM 3aXBar;

g ysus.
Bce npotiecchl OUYMCTKH OCYILECTBIISIOTCS C MOMOIIIBIO CHEIUATIBHBIX (PUIBTPOB, CKPyOOEpOB U T.1.

4.3. 3ammTa ruapocdepbl

XapakTepuCcTUKa THAPOPECYPCOB U CTOYHBIX BOJ. ['MIpocdepoil Ha3pIBalOT BOAHYIO 000JI04Ky 3eMin. IDTO
COBOKYITHOCTb OKE€aHOB, MOpEH, o3ep, MmpyaoB, 00JOT M MOA3EMHBIX BoA. ['miapocdepa — camass ToHKas
060/I0YKa HALIIEH TUIAHETBI, OHA COCTABISET JIAIIL 10°% 06IIeii MacCh! IITaHETHI.

Ponb Bozmbl BO Bcex U3HEHHBIX Ipolieccax oOmienpu3HaHa. be3 Bobl ueloBeK MOXKET KUTh He Oojee 8
CYTOK, 3a Toji OH noTpebisier okosio 1 T Boasl. Pactenus conepxar 90% Bojbl. Cenbckoe X0351MCTBO ABIsETCS
OCHOBHBIM HOTpe6I/ITeJ'IeM HpeCHOﬁ BO/JBI. BO)Ia HICT Ha MEIUOpaluro, O6CJ'Iy>KI/IBaHI/Ie JKHUBOTHOBOIUYCCKUX
KOMILIEKCOB. Tak, He00OX0AMMO BOABI JUIs BHIPAIIMBAHUS

1 T mmeHuIBI —1500 T
1 T puca — 7000 T
1 T xyomnka —10000 T

Bona HeoOxomMa pakTHYECKH BCEM OTPACIIsiM MPOMBIIIEHHOCTH. Tak, TpedyeTcst BObI Ha IIPOU3BOJICTBO
1 T uyryna —50-150t
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1 T mmactmacc —500-1000 T

I T uemenra —4500 T

1 T 6ymaru —100 000 T

Ha snexrpocrannusax mortHocThio 300 Thic. KBT pacxon Boasl coctasisier 300 MitH /107,

VYkazaHHbIE TPOM3BOJCTBA TPEOYIOT TOJNBKO TPECHYIO BOIYy. Pacdersl MOKa3bIBalOT, YTO KOJHMYECTBO
MPECHOM BOJIBI cOCTaBiIsieT Beero 2,5% Bcel BoABI Ha TutaHeTe; 85% — Mopckas Boja, conuepikaias 10 35 /i
cojeil. 3anacsl IPECHOM BOJBI paclpelesieHbl KpaliHe HepaBHOMEpHO: 72,2% — nbabl; 22,4% — IpyHTOBBIE
Boabl; 0,35% — atmocdepa; 5,05% — ycTOWUYUBBIN CTOK pek U Boja o3ep. Ha 1oito Bobl, KOTOPYIO MBI MOKEM
HCIIOMb30BATh, IPUXOAUTCS Beero 10% Beeil mpecHoil Bosl Ha 3eMite.

Xo03sHcTBEHHAs ACSITEILHOCTD YEJIOBEKa MPUBEa K 3aMETHOMY COKPAIICHUIO KOJIMYECTBA BOJIbI B BOJOEMAaX
CYIIH: MEJICIOT BOJIOEMBI, CUYE3al0T MAJIbIE PEKH, BBICHIXAIOT KOJIOJIBI, CHUXKAECTCS YPOBEHb TPYHTOBBIX BOJI.
CoxkpailieHre ypoBHs TPYHTOBBIX BOJI YMEHBIIAET YPOKAMHOCTh OKPECTHBIX XO3AUCTB.

Ilpobnema Kacnus — XWITHAYECKOE HCTpEOJIEHHE IEHHEUIIMX MOPOJ OCETPOBBIX PBIO HpPU TOM, UYTO
pa3BeJiecHUE MOJIOJIU OCETPOBBIX, T. €. BOCCTAHOBJICHHE UX MOMYJSALUHU, BEAECTCS TOJIBKO PbIOOXO3siicTBaMU
Poccun u B HeOobIIOM 00heMe — A3epOaiipkaHOM, a OCTaTbHBIC CTPAHBI TOIBKO MOTPEOIISIOT.

IIpobrema A306ck020 mMopsi — yBeIMUEHNE KOHIEHTPALMU COJIei. 3a MOCIEBOCHHBIE TObI €r0 3aCOJIEHHOCTD
yBenmmuuiack ¢ 9 1o 15,6 ppt. Opranu3mel, TUTAOIIKUE PHIOY, TOTHOAIOT. Pe3ynbTaT — CHUKCHHE BO3MOKHOCTH
pBIOOIOBCTBA HA A30BCKOM MOpE.

IIpobnema baiikana — Bomy 3TOTO IEHHEHWINIETO 03€pa UCIOIB3YIOT ISl MOTYUYCHHUS LEIITIOIO3bI 110 (PUHCKOM
TEXHOJIOTUH, T. €. UCIIOJIb3YIOT BOAY MUHUMAIbHON MUHEpaIu3aluy, coaepxailyro Menbine 100 mr/m comeil.
OObIUHO B MpecHOM Boze conepxkanue coneit cocrapuser 300—450 mr/n, B nutheBoi — 380 mr/mn. baiikan mocie
CTPOMTENHCTBA 1EJUTI0I03H0-0yMakHOro KoMOuHaTa B ropoje balikanscke ctan 3arpsasasathes (60-e roasl). B
o3epe balikan HaxoIUTCS HECKOJIBKO COT dHJAMUHOPEIUKTOB — PEIKUX BUIOB OMOTHI, KOTOPBIX HET B JIPYrHX
Bogoemax. C 3anmo3ganueM pa3paboTaHbl YHUKAIbHBIE OYUCTHBIE COOPYKEHUS, CTOUMOCTh KOTOPBIX COCTaBUIIA
30% cTouMOCTH OCHOBHBIX (DOHJIOB Mpom3BOACTBA. OIHAKO MPUHUMAEMBIC MEPBI HEJIOCTATOYHBI JIS 3alTUTHI
baiikana.

[To xommuecTBY coneil Boma nenutcs Ha: mpecHyro (< 1 1/ coneii), 3aconeHHyo (mo 25 1/1m coneld) u
conenyto (> 25). B okeane, nanpumep, — 35 r/n; bantuiickom mope — 8-16 r/m; Kacnuiickom — 11-13 1/m;
Yeprom — 17-22 /7.

Jlerpananus mpUpOIHBIX BOJ CBA3aHa B MEPBYIO OYEpelb C yBEIMYEHHEM cojiecofepkanus. KomuuectBo
MUHEPAJIBHBIX COJIEH B BOJAaX IMOCTOSIHHO PacTeT, Jake B TaKOW OOJIbIION BOAHOM cHUCTEME, Kak OaccelH peku
Bouru ¢ ee nputokamu Kamoii u Oxoil. B psiie Hebonbmux pek, Hanpumep, B CeBepHoM JloHIle, BoAa yxe He
npecHasi, a cosnieHas. CpeqHsis MUHEpalIu3alus pek YKpauHbl cocTaBiseT 2—3 /1. B HacTosiiee BpeMsi MHOTHE
pekn Ypama He MOTYT OBITh HCIONB30BaHBl KaK HCTOYHHMKH BojocHaOxenus. Tak, B Kamy moctymator
MIPOMBIIIJICHHBIE CTOKU ¢ MUHepanu3anuen 1,5-5,0 /.

OcHoBHas MpUYHHA 3aCOJICHHOCTH BOJ — UCTpeOJIeHHE JIECOB, pachaiika cTenei, Bbimac ckora. Boga mpu
ATOM HE 33/ICPKUBAETCA B TOYBE, HE YBIAXKHSET €€, HE TOMOJHIET MOYBEHHbIE MCTOUYHUKH, a CKATHIBACTCS
yepes peku B Mope. B kauecTBe Mep, MPHUHATHIX B TOCIEAHEE BpeMs ISl CHIDKEHHS 3aCOJCHHOCTH peK,
HCIOJIb3YETCs 10Ca/IKa JIECOB, peANpuHUMaemMasi, Haripumep, B CapaToBckoi 001acTy.

I'pomanen o0bem cOpoca Openaxcnvix 600. K 2000 r. o cocraBut 25-35 kM. CHCTeMBI OpOILEHUs
noTpedsitoT 00bIYHO 1-2  THIC. M/ra, uX MuHepanu3anus coctaBiaser 1m0 20 r/n. OrpoMeH BKiIaa B
MUHEpaJIN3aLHUI0 BObI cOpOca MPOMBINUIEHHBIX cTOKOB. [1o manHbpM 32 1996 r. B Poccun 06beM nmpoMcTOKOB
ObLT paBeH CTOKY TakoW OoJbIIoN pekH, kak KyOaHs.

Habmto1aeTcst MOCTOSIHHBIN POCT BOAOMOTPEOICHUST KaK Ha MPOU3BOICTBEHHBIE, TaK U HAa OBITOBBIE HYKIBI.
B cpennem B ropogax ¢ HacenenueM 1 miH denoBek, o nanHbM CIIIA, motpebnsercs 200 j1/cCyTku BoIbI Ha
YeJI0BEKa, M0 APYTUM ropojam, Ji/c. (JIUTP/CYTKN):

MockBa —400 Jlonnoun - 170
C.-IlerepOypr —500 [Tapux — 130
Bepmun — 250 Bproccens - 85

BO,Z[OCMLI (B YaCTHOCTHU, HpYIlLI) NpEACTaBJIAIOT coboit CJIOXKHYIO JSKOJIOTHYCCKYIO CHCTCMY, KOTOpas
co3agaBajlaCb B TCYCHHUC TJIMTCIBHOI'O BPEMCHH. B mnx HEMPEPBIBHO MPOTEKACT MPOLECC M3MCHCHHA COCTaBa
HpI/IMeceﬁ, HpH6HH)KaIOMHﬁCH K COCTOdIHHUIO PABHOBCCHA. 3HAUUTEIbHBIC OTKJIOHCHHS OT COCTOSHHS
PaBHOBECUSA MOTYT IPUBECTU K rudenn HOHy.]'IfH.[I/Iﬁ BOJHBIX OPraHU3MOB, T. €. K HCBO3MOXXHOCTH BO3BpaTa K
COCTOSIHUIO paBHOBECUSA, a 3TO HPHUBOIAUT K ru0eIu dKOCHCTEMBI. HpOI_[CCCBI, CBS3aHHBIC C BO3BpPAlICHUCM
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9KOCHCTEMBI K NEPBOHAYAIBHOMY COCTOSIHHIO, HAa3bIBAlOTCS IpolieccaMu camoounnieHus. K BaxHedmuM u3
HUX OTHOCATCS:

® OCaXICHHE TPYOOAMCIIEPCHBIX M KOATYIISLUS KOJUIOMIHBIX IPUMECEH;

e OKHcCIeHUE (MUHEpaIU3alysl) OpraHuYeCKUX IPUMECEH;

® OKHCIICHUE MUHEPAIbHBIX IPUMECEU KUCIOPOAOM;

e HelTpanu3auus KUCIOT U OCHOBAHUH 3a cueT Oy(epHOil eMKOCTH BOJIbI BOIOEMA;

® TUAPOJIHU3 COJEH TSKEIbIX METAJIOB, IPUBOAALIMNA K 00pa30BaHUIO MaJIOPACTBOPUMBIX I'MJIPOKCHAOB U

BBIJICJICHUIO UX U3 pacTBOpa U Ip.
OCHOBHbBIE XapaKTEPUCTUKU CMOYHBIX 600, BIUSIOLIME HA COCTOSHHME BOJOEMOB: TEMIEpPATypa,
MUHEpPAJIOTHYECKUH COCTaB IpUMecell, coaep)kaHue Kuciopona, wi, pH (BomoponaHblii Ioka3aTens),
KOHIIGHTpalusi BpeaHbIX npumeceil. OcobeHHO OoJbIloe 3HAYCHHE U CAaMOOYMWIIECHHUS BOJIOEMOB HMEET
KHCIJIOPOJHBIN PEKUM. YCJIOBHS CIIyCKa CTOYHBIX BOJ B BOJOEMBI periiaMeHTHpYyroTcs «lIpaBuiiamu oxpaHsl
IIOBEPXHOCTHBIX BOJ OT 3arpsi3HEHUS CTOYHBIMU BojaMu». CTOYHBIE BOJbI XapaKTEPU3YIOTCS CIIECIYIOIIUMU
IIPU3HAKAMU:
® MYTHOCTb BOJIbl — ONIPEAEISAETCS C IOMOILBIO MYTHOMEpPA: UCCIIEAYEMYIO BOAY CPABHUBAIOT C ATAJIOHHBIM
pacTBOpOM, KOTOPBI NPUTOTOBJICH M3 KAojWHA (MM U3 WH(Y30pPHOM 3eMIIM) Ha JUCTULTUPOBAHHOM
BOJI€, BBIPAXKAETCS B MI/JI;

® IBETHOCTb BOJbl — OIpPEAEISAETCS CPaBHEHHMEM HWHTEHCUBHOCTM OKpAcKd HCIBITYEMOW BOJBI CO
CTaHAAPTHOM INKaJIOW. Belpaxaercs B rpaaycax LBETHOCTM. B kauecTBe CTaHAApTHOIO pacTBopa
IIPUMEHSIOT pacTBOP coJieil KoOalbTa;

® CyXOif OCTaTOK — Macca COJIeH M BEUIECTB, KOTOPHIE OCTAIOTCS MTOCIIE BHITAPUBAHS BOABI (MI/1);

® KHUCJIOTHOCTb — u3Mepsiercs B eqununiax pH. [Ipupoanas Bojga 00bIYHO MeeET 1IeN04YHY0 peakuuto (pH >
7);

® JKCCTKOCTh — 3aBHCHT OT cozepammsi coneil Ca’® m Mg?". Pasnuuaior Tp BHIA JKECTKOCTH BOIBI:

o01masi, 00yCIIOBIEHHAs CO/ICP)KaHMEM COJIEH KaJbIMsl U MarHUsl HE3aBUCUMO OT COZICp)KaHUSI aHHOHOB;

NoCTOsHHAsA, 00yclIoBIeHHas coepxkanrem noHoB C1™ u SO? nocsie kunsueHus B Teuenue 1 4 (oHa He

yhansiercs); yctpaHuMasi (BpeMeHHas) — yctpansercs kumsiuenuem: Ca (HCO3) , — CaCO; + CO; +
H0. XectkocTh m3mMepsieTcss B MIr-9KB/JT cosield Maraus 1 Kanbius (1 mr-skB cootBeTcTByeT 28 Mr CaO)
u B rpanycax (1° — konuuecTBo coneil kanblus U Maruus, coorserctByromiee 10 mr CaO B 1 1 Boabr). 1°
KeCcTKOCTH = 10 Mr-3kB = 2,8° 3KECTKOCTH;

® pPACTBOPUMBII KUCIOPO — 3aBUCUT OT TEMIEPATYPHI BOJBI U OAPOMETPUIECKOTO JABICHUS, U3MEPSETCS B
MrI/J1;

e Ouonoruueckas mnoTpedHocTs B Kkuciopogae (BIIK) — kommuecTBO KHCIOpOAa, MOTJIOIAeMOe
MUKpPOOpPTaHW3MaMHU B CTOYHBIX Bojax. 3a kputepuil oneHku BIIK mpuHsTa BenmuynHa yMEHBIICHHS
KOJIMYECTBA PACTBOPEHHOTO KUCJIOPO/ia B Bojie B TeueHue S uinu 20 cytok npu temmepatype 20°C.

B 3aBucumocTu oT ycnoBuil 00pa3oBaHus CTOYHBIC BOJBI ACTSATCS HA TPU TPYIIIIHL:

® OBITOBBIE CTOYHBIE BOJBI — CTOKH JYIIEBBIX, MPAYEUHBIX, 0aHb, CTOJOBBIX, TYaJETOB, OT MBIThS IOJIOB U
T.1. X xonuuectBo B cpearem cocrtasisier 0,5-2 n/c. ¢ 1 ra Kuiod 3acTpoiiku ropoja, OHU COJEpIKaT
npuMepHO 58% opranndeckux u 42% MUHEpPaIbHBIX BEILECTB;

e armoc(epHbIe CTOYHBIC BOJIBI, WIIH JTUBHEBEIC, UX CTOK HepaBHOMepeH: 1 pa3 B rox — 100-150 s/c. ¢ 1 ra;
1 paz B 10 mer — 200-300 n/c. ¢ 1 ra. OcoOeHHO OMMACHBI JHBHEBHIE CTOKM HA MPOMBIIUICHHBIX
npennpusaTusax. M3-3a ux HepaBHOMEPHOCTHU 3aTPYJTHEHBI COOP U OUYHUCTKA ITHUX CTOKOB;

® TIPOMBINUICHHBIE CTOYHBIE BOJBI — JKHJIKHE OTXOJbI, KOTOPHIE BO3HUKAIOT MpPH J0OBIYEe W TepepaboTKe
ChIpbsi. Pacxona BoAbI IpU ATOM UCUHCISIOT U3 YIE€IHHOTO BOAOIOTPEOICHUS HA €IUHUILY TPOAYKIIUH.

CaMbIM Ba)XHBIM YCJIOBHEM, HEOOXOIMMBIM MJIi TOTO, YTOOBl OMOXMMHUYECKHE MPOIECCH B BOJOEME

MPOTEKaa MPAaBHJIBHO M OOECHEeUMBaIM CaMOOYMILEHUE BOJBI, SBJISETCS HaJlWyhMe B HEH PacTBOPEHHOIO
kucnopona. Ecnu xucinopoga HEIOCTATOYHO, TO BBICIIME OPraHU3MbI MOrnOaT. OpraHuyecKue COeIMHEHUS
BMECTO OKHCJIEHHUS MOJBEPraloTCs aHa’dpPOOHOMY pPa3OKEHHIO C BBIJEICHHEM CEpPOBOJIOPOAA, YIIIEKHCIIOTO
ra3a, M€TaHa ¥ BOJAOPO/Ia, CO3/JAI0IINX BTOPUYUHBIE 3arPsI3HEHUS BOJIOEMA.

[To canurtapusiM Hopmam (CHUII) 3nauenme BIIK B 3aBHCHMMOCTM OT THIla IPHUPOJHBIX BOJOEMOB HE

J0MKHO npeBbimaTh 3—6 Mr Oo/nH,0. B crounsix Bonax BIIK cocraBnser ot 200 1o 3000 Mr/m, mosToMy mpu
cObpoce B BOJOEMbI IPOMCTOKOB HEOOXOMMO UX YUCTUTH WM CUIIBHO Pa30aBIIATh.
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I'maBHBIM KpUTEpHEM KadecTBa BOJBI M aTMocdepsl B Hamtel ctpane sBisttores [1/IK. Ho onn ycranoBieHs
Jajaeko He sl Bcex BemecTB. CIyck B BOJ0e€MbI HOBbIX BemiecTB, [IJIK koTOpbIX He ompenesneHbl, B HaIIEH
cTpaHe 3ampelieH. Kpome Toro, yacro ucnoan3ytoT 3HadeHus [IJIK He s cTouHBIX BOA, a JUid BOJOEMA.
Takum 006pazom, OSIBISETCS BO3MOXKHOCTh JOCTUYb ycTaHoBIeHHOTO [1JIK mpocTeiM pazbaBieHneM CTOYHBIX
BOJI, YEM YaCTO MOJIb3yHOTCs. OKOJIO IMOJOBHHBI CTOYHBIX BOJ Ha 3€MJI€ HE IMOJBEPracTcsl CHELHAIbHOU
OYHUCTKE Tepesl cOpocoM B BojoeMbl. X 00e3BpekrBaHue 3aKII0YaeTcs JUIIb B pa30aBIeHUH YUCTON BOION U
CaMOOYMIIEHUH BoJoeMOB. Hampumep, cTouHble BOABI 3aBOAOB 110 IPOMU3BOJACTBY IOJMATUIEHA U
MOJINCTUPOIIA HaJo pa3daBiath B 30 pa3; cTOUHbIE BOJbI OT NMPOU3BOACTBA CHHTETHUECKOTO Kayuyyka — B 185
pas.

B Poccun exxerogHo o6pasyercs okoso 21 KM® CTOYHBIX BOJ, M3 HUX 16 KM® CIIMBAIOTCS B Boary unu ee
nputoku. Beiopocer Cu, Zn, Cr mpesrmator I1IK. ITosToMy npuHSTO crenuanbHOE MOCTAHOBJICHHE IO
3aIUTE OKPYKAIOIICH cpelibl B 6acceitHax Boaru u Ypana.

COpochbl CTOUHBIX BOJ periameHTHpytoTcsi Takke BenumuumHou [1JIC (mpenenbHO-momycTuMoro cOpoca)
npeanpuatus. B 90-x rogax B Mupe ucnosb3oBanu 2000-3000 kM MPECHBIX BOA, T. €. nmpumepHo 30%
YCTOMUMBOTO MUPOBOTO CTOKA peK. UTOObI HE MOTMOHYTh, YUCTHTH BOAY MPHIETCS BceM cTpanaM. Kpome toro,
npecHas Boja, yAoOHas JUIsl MCIOJIb30BaHUs, paclpesesieHa Kpaiine HepaBHOMepHO. B EBpone u Asum, rae
npoxuBaer 70% HaceneHus 3eMild, MUPOBBIX 3allacOB PEYHBIX BOJ OYEHb Mayo. ['mapopecypchbl Haiuei
CTpaHbl BeJHKHU, ofHako Oojee 80% peyHOro CTOKa MPUXOIUTCS HA MalloHAaceJIeHHble palioHbl CeBepa u
Bocroka. Ha EBponetickoii uactu Poccuu nposkuBaet okoiio 80% HaceneHust 1 Ha HUX npuxoautces Bcero 20%
THIPOPECYPCOB.

Takum 00pa3oMm, BIHMSHHE XO3SHCTBEHHOW JEATCIPHOCTH YEJIOBEKAa Ha KPyrooOOpOT BOJbLI B TPHPOJIC
MIPUBEJIO K:

® COKpAlICHHIO KOJIMYECTBA BOJBI B BOJOEMAX CYILU;

® POCTY BOJOIOTPEOICHNS;

® HCYCPHAHHUIO CAMOOYHIIAOIEH CIOCOOHOCTH BOJJOEMOB;

e Jierpajaiuy MPUPOIHBIX BO/I.

BbIxo U3 MoJoKeHUs: — CO3AaHUE 3aMKHYMbIX 8000000pomubix cucmem. [IoMUMO TIEPEUNCICHHBIX BBIIIE
(aKTOpPOB 3TO CBSA3aHO C FKOHOMUYECKUMHU COOOpakeHHAMU. CTOMMOCTh OYMCTKH CTOYHBIX BOJ| JaXKe IMOCTe
3HAYUTENIHOTO pa30aBlieHUs O4YeHb BeNnuka. Tak, ecinu MpUHATh cToUMOCTh 90% ouncTku 3a 1 yCIOBHYIO
equHuUIy (y. €.), To ounuctka Ha 99% nopoxe B 10 pa3 (10 y. e.), a ounctka Ha 99,9%, koTopas TpeOyeTcs yaie
Bcero, Oynaer nopoxe yxe B 100 pa3, 1. e. coctaBuT 100 y. e. B pe3ynbrare gokanbHas OYUCTKA CTOUHBIX BOJI
TOJIBKO OT XapaKTEPHBIX JUIsl JTaHHOTO BUJA CTOKOB 3arpsiI3HEHUI Il UX OBTOPHOT'O UCIIOJB30BAaHUS B TOM K€
MIPOM3BOJICTBE OKA3bIBAETCS CYIIECTBEHHO JIEIIEBJIE UX IMOJIHOM OYUCTKH B COOTBETCTBHM C TPeOOBaHUSIMU
CaHUTAPHBIX OPTaHOB.

Jlnsg  XapakTepUCTUKH 3aMKHYTBIX BOJOOOOPOTHBIX CHCTEM HCIONB3yeTCs KPUTEPUH KpaTHOCTU
HCIOJIb30BaHUS BOJBI B 000pOTE:

n — Qucn

Qs
e Q — 00mmumit 00beM BOJIBI, TOTPEOIIIEMBII NPEANPUIATHEM (Ms/ll’ M/r CBIPBSl WIH MIPOIYKIINH);
ucn H ) yK )

Qs — 3a00p MOTPEOICHHSI CBEIKEH BOJIBI.
YeMm Oosblile KpaTHOCTh MCHOJB30BaHUsA, TeM coBepiieHHee cxema BopocHaOxenus. B CHIA B 1995 r.
CpellHee 3HaueHNEe KpaTHOCTH paBHsUIOCH 7,5. B Poccum B 1995 r. kputepnii KpaTHOCTH HCIIOIB30BaHUS BOJBI
10 OTPACISAM COCTaBJISIL:

Hedrexumus —-7,00
UepHas u niBeTHast MeTaiutyprust — 5,25
[TumeBast MPOMBITUIEHHOCTh —3,00
Tennosnepreruka -2,25
[TpousBoxcTBO cTpoiimMatepuanos — 1,60
Jlerkasi mpoOMBILIIIEHHOCTD -1,30

B namieli ctpaHe TUTaHMPOBAIOCH JOBECTH ATOT MOKa3zarenb B Omwpkaimue ronabl g0 7,00 B cpemHeM 1o
npennpusaTusm, a B CIIA — no 27.
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Co3nanrie SJKOHOMUYECKU PAIUKAIbHBIX 3aMKHYTBIX CUCTEM BOJHOIO XO35MCTBA — BEChbMa TpyJHAas 3ajaya.
CnoXHBI XMMHUYECKHI COCTaB CTOYHBIX BOJ, pPa3HOOOpa3We COJEPKAIIMUXCS B HUX COCIMHCHHH AENaloT
HEBO3MOXKHOU pa3paboTKy YHUBEPCAIBHON O0€CCTOYHOW TEXHOJIOTUYECKOW CXeMbl. MOXKHO TOBOPUTH JUIIH 00
OOIIMX MPUHILIMIIAX CO3/IaHUS U MPOCKTHUPOBAHUS OECCTOYHBIX CXEM.

OCHOBHBIE TIOJIOKEHUS CO3/IaHHSI BOOOOOPOTHBIX CUCTEM:

1. Pa3zpaboTka HayyHO OOOCHOBAaHHBIX TpeOOBaHMII K KadecTBY BOJbL, HCIOJIb3yeMOH BO BCEX
TEXHOJIOTUYECKHX IpoIleccax U omepanusx. B momammisroriemM OONBIIMHCTBE CIy4acB HET HEOOXOAMMOCTH B
HCIIO0JIb30BaHUH BOJIbI IUTHEBOTO KAYECTBA.

2. MakcuManbHOE BHEAPEHUE CHUCTEM BO3AYIIHOTO OXJIAXKJIEHHUS BMECTO BOJHOTO. 37€Ch OOJBIIYIO POJIb
ChIrpajio Obl BHEAPEHUE arperatoB OOJbIION eIMHUYHONW MOIIHOCTH. [Ip1u 3TOM BBICOKORHEPreTHUECKOE TEIIO0
UCTIONIL3YETCS ISl TEXHOJOTUYECKUX IeNei, a HU3KOdHepreTuueckoe — mis oborpeBa. Tak, Hampumep, B
pe3ynbTaTre BHEIPEHHs] YCTaHOBOK BO3JAYIIHOIO OXJIQXACHHUS Ha NPEeInpusaTHsIX HedrenepepadoTKu
notpediieHne BOABl B CpeaHeM cokpaTwiock Ha 110-160 mux v/rox (OMckmii HedTenepepadaThIBAOIIHIA
3aBOJI U JIp.).

3. Pa3MmemieHue Ha NOPOMBIIUICHHBIX —IUIOIMIAJAAX KOMILIEKCA MPOM3BOJCTB (TaK  Ha3bIBAEMBIX
TEePPUTOPUATBHO-TIPOU3BOACTBEHHBIX KoMILiekcoB — TTIK) nomkHo obGecrieyuTh BO3MOKHOCTH MHOTOKPAaTHOTO
(Kacka/JHOI0) MUCIOIb30BaHUS BOJIBI B TEXHOJOTUYECKUX MTPOLIECCAX U ONepalusX.

4. TlocnenoBareabHOE MHOTOKPATHOE HMCHOJB30BAHME BOJAbl B TEXHOJIOTMYECKUX OMEPALMIX JOIKHO IO
BO3MOKHOCTH 00€CIIEUUTH MOITYyYeHHE HEOOIBIIIOT0 00heMa MAaKCUMAIIBHO 3arpsi3HEHHBIX CTOYHBIX BO/I.

5. Ucnonb3oBanue BOABI Ui OYMCTKH Ta30B OT BOJOPACTBOPUMBIX COCIUHEHHH I11€1eCO00pa3HO TOIBKO
TOT/1a, KOT/la U3 Ta30B U3BJICKAIOT, a 3aT€M YTHJIU3UPYIOT LICHHBIE KOMITOHEHTHI.

6. [IpuMeHeHne BOJIbI 111 OYUCTKH T'a30B OT TBEPABIX YACTHI] JOIMYCTUMO TOJIBKO B 3aMKHYTOM LIUKJIE.

Metoabl 04MCTKH BOAbI. Yucmule cmounbie 600bl — 3TO BOJIbI, KOTOPHIE B MPOIIECCE YUACTUS B TEXHOJIOTUU
MIPOM3BOJICTBA MPAKTHUYECKU HE 3arps3HAIOTCS U cOPOC KOTOPBIX 0€3 OYMCTKH HE BBI3BIBACT HAPYILICHHM
HOPMAaTUBOB Ka4eCcTBa BOJBI BOJHOTO 00bekTa. HopMaTHBEI eMHBI U yTBEpKACHBI [IpaBriiaMu oXpaHbl BOJ OT
3arpsi3HEHUS] CTOYHBIMU BOJAMU, TPUHATHIMH MUHBOAX030M, MuH31paBoM © MuHpb1I0X030M B 1974 1. B 1996
r. Ha 0aze PockomBona u PockomHenp Obu1o co3gaHo MUHUCTEPCTBO MPUPOAHBIX pecypcoB PD. [Ipunsart psaa
HOBBbIX 3aKkOHOB Poccuiickoit ®Penepannu, KOTOPbIE 3HAYUTEIBHO MEHSIOT CJIOKUBIIYIOCS HOPMAaTHUBHO-
MPaBOBYIO 0a3y M CUCTEMY YINPABJICHUS U KOHTPOJISI B 00JIACTH OXPaHbI OKPYKAIOLIEH Cpeibl U PallMOHAIBHOTO
HCII0JIb30BaHUSI IPUPOJIHBIX PECYPCOB.

3acpsasznennvie cmounvie 600bl — 3TO BOJbI, KOTOpPBIE B IIPOLIECCE MCIONb30BAHUS 3arpsi3HAIOTCS
pa3IMYHBIMU KOMIIOHEHTaMH M cOpachiBalOTCS 0€3 OYHMCTKH, a TaKKe€ CTOUHBIE BOJBI, MIPOXOJSAIINE OYHCTKY,
CTEMEHb KOTOPOM HM>KE HOPM, YCTAHOBJICHHBIX MECTHbIMH opraHamu ['ocynapcrBeHHoro komurera P® mo
oXpaHe oKpyxkatomiei cpeasl. COpoc ATHX BOJ BBI3BIBAET HAPYIICHHE HOPMATHBOB KaueCTBA BOJBI B BOJAHOM
00BEKTE.

[IpakTHdeckn Bcerja OYUCTKA MPOMBINUICHHBIX CTOKOB — 3TO KOMIUIEKC MeTofoB. Hambomnee mmpoko
WCIIONB3YETCS KOMOWHAIUS MEXAHHMYEeCKOM OYMCTKH, HEHUTpalu3alliid TMPOMBIIIJIEHHBIX CTOKOB, WU
peareHTHOM OYHCTKH, U OMOXMMHYECKON OYUCTKH. DTH OMEpaliu OCYIIECTBISIOTCA MPAKTUYECKH BO BCEX
KOMIUIEKCaX OYHCTHBIX COOPYXKEHUM, B TOM YHCJI€ WU Ha CTaHUUAX a’paldl MPU OYHCTKE OBITOBBIX
(KaHAM3AIMOHHBIX ) CTOKOB. PaccMoTpuM ux moapobHee.

1. Mexanuueckas ouucmrka cmokog

Croga OTHOCSITCS OTCTOM CTOYHBIX BOJ B CHEIHMAIbHBIX OTCTOMHUKAX, B KOTOPBIX MPOUCXOAUT OCEAaHUE
B3BCIIIEHHBIX YAaCTHUI[ HAa JTHO OTCTOMHHUKOB; cOOp HE(TENPOAYKTOB M IPYIMX HEPACTBOPUMBIX B BOJIEC
KHUJKOCTEH C MOBEPXHOCTH CTOKOB YCTPOMCTBAMHU THIIA MEXAaHHMYECKHX PYK M, HAKOHeI, (MIbTpaIus BOJ
yepes CIIoM Mmecka MpUMepHO 1,5-MeTpOBOi TOJIIUHBI.

2. Xumuueckas, unu pea2eHmHas, O4uUcmKa

a) OnuH U3 BUAOB 00pabOTKM CTOYHBIX BOJ — PEaKIUHM HeWTpanuzauuu. HeWrpanuzauus — XxuMuyeckas
peakuusi, BeIyllas K YHUYTOXEHUIO KHCIOTHBIX CBOWCTB PAacTBOpa C MOMOIIBIO MIEIOYEH, a HIEJIOYHBIX
CBOMCTB pacTBOpa — ¢ MOMOIIBIO KUCIOT. [T0CKONBbKY XUMHUUECKasi MPUPO/Ia OTXOJI0B MOXKET OBITh Pa3IMuHOM,
TO JUIS HEUTpaJM3alluyd OJTHOTO BUAA OTXOJIOB HEOOXOAMMO YMEHBIIUTHh KUCIOTHBIE CBOWMCTBA, a ISl APYrOro
BHJIa OTXOJIOB — IIIEJIOYHbIE CBOMCTBA. O CTENEHU KUCIOTHOCTH HJIU MIEIOYHOCTH PacTBOPA CY/IST 1O BETUINHE
BoAopoHOTO moka3zatens pH. 3Hadenne BennuuHbl pH pacTBOPOB pa3iaMyYHBIX BemIecTB Kojebnetcs ot 0 mo
14. HeOounpiue 3HaueHus pH cBUIETENBCTBYIOT O HAJTMUUU KUCIOTHOM CpPEIbl.
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UToOBl KOHTPOJIMPOBATH PEAKIMIO HEUTpaIu3aiy, HaJl0 3HATh, KAKOE KOJIHMYECTBO KUCIIOTHI WU HISIOYN
HaJ0 A00aBUTH B PAcTBOp U MOJy4deHHs HeoOXxoaumoro 3HaueHus pH. s 3TOro ucmosb3yloT MeTOn
TUTPOBAHUS, IO 00BEMY U3PACXOJOBAHHOTO TUTPAHTA BBIYHCIISIS KOJTMYECTBO OMPENEIIeMOr0 BEIIECTBA.

CaMyro IpOCTYI0O CHCTEMY OYHCTKHM Ha OCHOBE pPEaKIMH HEUTpalM3allud MOKHO NPEJICTaBUTh B BUIE
M3MEJIbYEHHOT0 U3BECTHSKA, HA KOTOPBIM BBUIMJIM PACTBOP KUCIIOTHI, @ 0CAJI0K COOpaiu B OTCTOMHUK.

06) Peakuuu oxucneHus-eocctaHoBieHusi. Jo0as  peakuusi — OKHCIICHUS-BOCCTAHOBJICHMSI  €CTh
OJTHOBPEMEHHOE OKHCJICHHE OJIHUX KOMIIOHCHTOB M BOCCTAHOBJICHHE Apyrux. Hamboree pacrnpocTpaHeHHbBIE
OKHUCJIUTEIH U BOCCTAHOBUTEIIHU:

Oxucnumenu Bocecmanosumenu
Kucnopon nnu Bo3nyx XJIOpUT

O30H Cynbdar Fe?*
XJ10p, TUIOXJIOPUT Tunpocynbdur
[Tepexuch Bogopoaa Jnokcun cepsl
[lepmanranar xaaus CepoBoaopon

OnaHrM W3 BAXHEUIINX OKHCISIONUX AareHTOB SIBISETCS XJIOP, MOATOMY OOJBIIMHCTBO XUMHYECKHX
orepanuii co CTOYHBIMU BOJIaMU HAUMHAETCS C XJIOPUPOBAHHS, YTOOBI BBHICOKOTOKCHUYHBINH XJOP K KOHILY
peareHTHOW O00pa0OTKH TOJMHOCTBIO yAamsuics #u3 BOAbl. OKHCIHTEIHLHO-BOCCTAHOBHTEIBHBIC PEAKITUU
UCIOJIL3YIOTCS JAJIsl MPEBPAICHHS] TOKCUYHBIX BEIIECTB B OE3BPEIHEBIC.

3. Buoxumuueckasi o4ucmka

a) AspoOHasi OMOXUMHUYECKasi OYUCTKA — MUHEPATU3allisg OPraHuYeCKOro BEIIEeCTBA MPOMBIIIJICHHBIX WIN
OBITOBBIX CTOKOB, MPOMCXOIAIIAS B PE3YJIBTATE €r0 OKUCICHUS MPHU COJCHCTBUU adPOOHBIX MUKPOOPTaHHU3MOB
(MHHEpanu3aTOpPOB) B MPOLECCE MCIONb30BAHUS MMM 3TOTO BEIIECTBA B KAY€CTBE MCTOYHUKA MUTAHUS B
YCIIOBUSX HHTCHCUBHOTO MOTPEOICHHSI MUKPOOPTaHU3MaMH PaCTBOPEHHOTO B BOJIE KUCIIOPOA:

CgH1206 + 60, = 6CO; + 6H,0.

Br110 ycTaHOBIEHO, UTO OpPraHUYECKUE BEIIECTBA OMEPTBEBIINX OPraHM3MOB PA3pPYIIAIOTCS MO ACHCTBHEM
OakTepui, eciu sl MOCIEIHUX CO3/aHbl COOTBETCTBYIOIIUE YCIOBHS, T. €. CBOEBPEMEHHO MOJIAETCs KUCIOPOT
U Cpela-HOCHUTENb OKa3bIBAECTCS OJIArOMPUSITHOW IS Pa3BUTHUS MHUKPOOPraHW3MOB. B kauecTBe cpenbl-
HocHTeNsl OblT BRIOpaH MecdaHblil ciaoi Toimuuoi 1,5 m. JlocTyn kucimopona obecrednBaeTcsi ¢ MOMOIIBIO
BEHTWJISIIIMY HJTU TTyTEM €CTECTBEeHHOH TsATH. CTOYHBIE BOJIBI CIIMBAIOTCS HA TPYHT TOJIBKO B T€UEHHUE 6 YacoB, a
octanbHble 18 4acoB oTBOAATCS Ha OMoxuMudeckue mporecchl. KyabTypa MHKpOOOB pa3BHBAaeTCS B BEPXHHUX
CJIOSIX TIEeCKA.

DTOT METOJl OYMCTKH, HA3BaHHBIA METOJOM KamlelbHON (PHIbTpaIMH, BIEPBBIE HCIONH30BAaH B MPOILIOM
Beke (1866 r1.) B Jlonmone. Meton mMoO3BOJIIET MpPHU MCIONB30BAaHWU | Ta TMECYaHOW TOYBHI OYHCTHUTH
1,038'106H/C. CTOYHBIX BOJ, cliefoBaTenbHO, JIoHAOHY B 1866r. mis ouyucTkH 1,57‘109J'I/C. CTOYHBEIX BOJI
Heo0xoanuMo 05110 UMeTh 810 ra mogXoasIuX 3eMENIb. JTO CIUIIKOM OOJIbIIas ILIONIAdE.

YcoBepIleHCTBOBaHHE METOJla KamenbHOro (GUIbTpa — MEPHONALUOHHBIN (GUIBTP — pa3OpbI3THBaHHE
CTOYHBIX BOJ Ha ImacT meOHs. Haumbonee mmupoko cucremMa ¢ NEPHOMANUOHHBIM (PUIBTPOM CTala
MIPUMEHSITHCS, KOT/Ia OBLIM JOCTUTHYTHI YCTIEXU B 00JaCTH MOJYYEHHs TJIaCTMACC C 33/IaHHBIMH CBOWCTBaMu. B
COBPEMEHHBIX CHCTEMaX OYHCTKA HAKOIUICHHE OaKTEepHaJIbHOTO MaTepuaja OCYIIECTBIAETCS Ha
MJIACTMACCOBBIX AMCKaX, CMOHTHUPOBAHHBIX HA Bpallaroliencs ocH. JJucku HamoloBUHY MOTPY>KEHBI B CTOYHbBIE
BOJBI, IO MEpe UX BpAaLICHHs OAKTEpUU NEPUOAMYECKU CHA0XKAIOTCSI MUTATEIBHOW CpPelodl M KUCIOPOJOM.
Ceifyac MeTO/1 KarenbHOro (PUIIbTPa UCIIONIB3YIOT TOJIBKO MIPU YCIOBUH JICIIEBOM 3eMITU M MSITKOTO KITUMaTa.

Haunbonee ynuBepcaabHBIM CHIOCOOOM OOpabOTKH CTOYHBIX BOJI SIBIAETCS OO0paOOTKAa aKTUBHBIM HJIOM.
CrouHble BOJBI CMENIMBAIOT C WJIOM, OOPa30BaBIIMMCS B pe3yiabTaTe MPEABAPUTEIHHOTO OKHCIEHUS BOJ,
MOATOMY CIIOCOO M TIOJIYYHJI TAKOE Ha3BaHUE.

Kak u3BecTHO, W MpeAcTaBisieT cO00M OrPOMHYIO MOMYJNSIIMIO PA3IUYHBIX OaKTepuii, TPUOKOB U IPYroi
(bmopbl, M00aBIEHHE KOTOPOM K CTOYHBIM BOJaM NPHBOJUT K OBICTPOMY YCTAaHOBJICHUIO PaBHOBECHS,
CIOCOOCTBYIOIIETO PA3I0KEHUIO OPrAaHUYECKUX BEIIECTB, B pe3yibTare koToporo obpasyrotcs CO, u H,0. Ilo
CYIIIECTBY aBTOPHI HOBOTO crocoba 0oO0pabOTKM W3MEHWIM €CTECTBEHHBIM OHOJIOTHYECKUN ITUKI TaKuM
00pa3oM, YTO CKOPOCTh MOTPeOJICHHs] MUTATEIHHOTO BellecTBa (T.€., CKOPOCTh Pa3NIOKEHUs OPTaHHMYECKOTO
BEIIIECTBA) YBEIIMUMJIACh HA HECKOJIBKO MOPSAIKOB. JlampHelee yCOBEPIIEHCTBOBAaHUE ITOTO CIIOC00a CBA3aHO
C pa3paboOTKOI METO0B HAJUICKAIIETO YXO0/4a U MTUTAHUS UCIIOJIB3yEeMOU MOy MUKPOOPTAaHU3MOB.
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AKTUBHBIA HJI TIPEICTaBIsET cOOON aMOp(HBIA KOUIOHI ¢ MoBepxHOCThi0 100 M/t CyXOro BELIECTBa,
UMeeT BHJ OypO-)KENThIX MEJKHX XJIONbeB pasmepoM 3—150 MxM, B3BemeHHBIX B Bojie. B 1 r cyxoro una
comepxnres ot 10° 1o 10" mryk Gaxrepmii. IIpu 5TOM ONpeIeICHHBINA B GAKTEPHH CIOCOOEH OKHCIATH
oTpesieNieHHbIE BEUIECTBA.

bakrepuu, BXozsmue B COCTaB aKTUBHOT'O MJIa, CIIOCOOHBI MepepadaThiBaTh TOJBKO T€ CTOYHBIC BOJBI, W3
KOTOPBIX c(OPMHUPOBAJICS 3TOT aKTUBHBINA Wil. [loaToMy, eciiu B cOCTaB OUMIIAEMbIX NMPOMBIIIIEHHBIX CTOKOB
OyZayT BBEJEHBI HOBBIC BEILIECTBA, HApUMep MPH M3MEHEHUH TEXHOJOIMU IMPOU3BOJCTBA, TO MOTpeOyercs
BpeMsi, 4TOOBl OakTepuH, CIHOCOOHBIE OKHCIUTh MMEHHO O3TH BEIIECTBA, PAa3MHOXKWINCH B JOCTATOYHOM
KOJINYECTBE M CMOTJIM O0ECTICYUTh HAMIIYUIIYyIO OYHCTKY.

WNuorpa naxke mpuUXOIUTCS 3aBO3UTh HAa BHOBbL CO3/1aBa€MO€ NPEIIPUSTHE aKTUBHBIA WJI C APYroro
NOPENpUATHS, TAE OYMIIAIOTCS aHAJIOTMYHBIC MO COCTaBY BOABI M TJI€ B aKTUBHOM WJIE PACIpPOCTPAHEHBI
HY’KHbIE BUJIbI OaKTepHil.

OOBIYHO KOHLIEHTPAIMIO aKTUBHOTO MJia TMOJJEPKUBAIOT paBHON 2—4 1/1. B X0/€ OYMCTKH aKTHBHBIN WII
BpeMs OT BPEMEHH BBIBOJAT U3 OUUCTHBIX COOPYKEHUH, TaK KaK ero KOJIMYECTBO pacTeT. YacTh ero mpu 3TOM
UCTOJB3YeTCsl B KaYECTBE IIEHHOTO YAOOPEHMS, €CIIM HET TSDKENbIX METajUIOB, YacTh CTaOMIM3UPYIOT, T. €.
00pabaThIBalOT U30BITKOM KHCIIOPO/Ia /Ui YAaJICHUSI BCEBO3MOXKHON OpraHMKH, MPeA0TBpallas TakuM 00pazomM
rHreHre. YacTh MocTynaeT Ha aHadpoOHOE pasiiokeHne. Anmaparypa A adpoOHONH OMOXUMUYECKONH OYHUCTKH
IPEJICTABIISAET COOOM TaK Ha3bIBAEMBIN a9POTEHK, HJIM OKCUTEHK (puc. 4.5).

—— ‘ o
Mopaua N XOARILME
CTOUHBIX —— ‘___ : :l rassl
BOA
OTtxoanwme
Noaaua » t: Ob :1 —_—> BOAbI
BO3AyXa

Puc. 4.5. ITpunyunuasbHan cxema OKCUMeHRKa

0) Ana’poOHasi Omoxmmmyeckas ouuctka. B cimywae, ecnum BIIK HamHOTO BBIIIE HOPMBI, a TaKXke IS
yJdaJleHusi N30bITKa aKTUBHOIO WJIA U OTXO/OB CEJIbCKOXO3AHCTBEHHBIX MPOAYKTOB MPUMEHSIOT aHa3pOOHYIO
OMOXMMHMUYECKYI0 OYHCTKY B METaHTEHKax (peakTop ¢ Melalkol u TemtoooMeHHukoM). I[lpu stom

HCTOYHHMKOM KHCJI0pPOJIa B BOJIE CIIY>KaT IPyIIIbl KUcIopogocoaepxkamux anuonos: NO; ; SO i’ : CO §' .

B ocHOBe MeTaHOBOTO OpOKEHUSI IEKUT CITIOCOOHOCTH COOOIIECTB ONPEACTCHHBIX MUKPOOPTAaHHU3MOB B X0J1€
KHU3HEIESATENbHOCTH CHayana B ¢aze KUCIOro BOJOPOAHOIO OPOKEHHUS C MOMOLIbI0 OaKTepuil THAPOJIN30BAThH
CIIOKHBIE OpPTaHUYECKHE COCTUHEHUS 10 OoJiee MPOCTHIX, a 3aTeM C TTOMOIIBI0 METaHOOOPa3yIONUX OaKTepuid
MpeBpaniaTh X B METaH U B YTOJIbHYIO KHCIIOTY.

[Iporiecc OKHUCIIEHUS—BOCCTAHOBICHUS — 3TO TMEPEXOJ]l AJIEKTPOHOB OT CcyOcTpaTa-IoHOpa K KOHEYHOMY
akuenrtopy. g a’spoOHON peakiuu KOHEUHBIM aKIENTOPOM SIBISETCS KHUCIOPOJ, a Npu (epMeHTalUH
(aHa’pOOHOM OYMCTKE) — OPraHUYECKOE COEAMHEHHUE, 00pa3yIOIIeecs B pe3yabTaTe «IpOCTOr0 MepeMemeHHs»
BOJIOPOJIa U3 OJJHOW OpraHNYeCKON MOJIEKYJIbI B IPYTYIO:

CgH1206 = 3CH3COOH + 15 xkaur;
2CH3COOH = 2CH4 + 2COs.

Ob6pasytomuiics raz coctouT u3 merana (65%) u CO3 (33%) 1 MokeT ObITh MCIIOJIB30BAH JUIS HArpeBa Jo
45-55°C B camMOM METaHTEHKE, TJI¢ TPOUCXOIUT aHadpoOHoe Oposkenne. COPOKEHHBIH OCAZTOK HMEET
BBICOKYIO BIaXHOCTbH (95-98%), ero ymiaoTHSIOT, CyIlIaT, 3aTeM HCIIOJB3YIOT B Ka4ecTBE yI0OOpPEHUs WM, €CIU
€CTh TOKCUYHBIC IPUMECH, CKHUTAIOT;

OpHako HE BCSIKME CTOYHBIE W TPUPOJHBIC BOJBI MOTYT OBITh OYHIIEHBI OMOXUMHUYECKHUMH METOJIaMHU.
Hopwmpl Ha conmeprkanne BpeAHBIX BEIIECTB B CTOYHBIX U MPUPOIHBIX BOJAX, MOCTYMAIOIINX HA OMOJIOTHYECKHE
OUYKCTHBIE COOPYKEHUS, [I0 HEKOTOPBIM METaJlIlaM CJIEIYIOIIHUE: ALY =5 mr/m; Fe® -5 MI/TI; Cré - 0,1 mr/m;
Mg?* — 1000 mr/m.

He Bce oprannueckue BeniecTBa paziaraloTcsi Ha CTAaHIIUSAX OMOXUMUYECKOW OUUCTKH. Tak, MPakTHUECKU He
paspymraercsi O€H3WH, KpacuTenu, MazyT u Ap. OPHEKTHUBHOCTh OMOXMMHYECKOW OYHUCTKA Ha CaMbIX
COBpEMEHHBIX ycTaHOBKax cocrtaBiser 90% mo opranwmueckuMm BemiectBam u Jnuimb 20-40% — 1o
HEOPraHUYeCKHM, T. €. MPAKTUYECKH HE CHWXKAETCS cojeconaepxkaHue. He MoryT OBITh OYHMINEHBI BOJIHI,
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conepsxame 6onee 1000 mr/n penonos, 300500 mr/n cnupToB, 25 MI/1 HeYTEHPOAYKTOB, T. €. I MHOTHX
ciydaeB 3TH MeTozbl He 3 dekTuBHbl. B cpennem s(pdekTHBHOCTS aHadpOOHOTO METO/a COCTABISET OKOJIO
40%. CpaBHUTENBHAs OIICHKA OUYMCTKU CTOYHBIX BOJ PA3JIMYHBIMH METOJAMU NIPE/ICTaBIeHa B Ta0. 4.2.

Taonanuua 4.2. OueHka OYHCTKHM CTOYHBIX BOJ
Pa3HbIMH METOJAMH

- Memod IIpoyenm yoanenus Obsem
owucmru | g e BIIK Bakmepuu | "oAy4enH020 una
meepdoe muna KIT (% oGsema cmoy-
seujecmeo Hbix 600)

Iepguunasn ouucmxa

Orcroit 40—-95 30-35 4075 0,1—0,5

XHMHUecKoe oca-

XKIeHue 7595 60—80 80—90 - 0,5—1,0

CnMB OYMILEHHBIX

CTOUHBIX BOX 35—80 25—65 4075 0,025—0,05
Bmopuynas ouucmra

Kanenbnas :

dunsTpauus 20—80 60—90 70—85 0,1—-0,5

O6pabortka aK-

TUBHBIM HJIOM 70—97 70—96 95—99 1,0—-3,0

ITponiecchl aHa’pOOHOM OYMCTKH MPOBOJAT B CHELMAIbHBIX METaHTEHKax npu temmeparype 30-55°C,
BbLienstonuiics meran CHy MokeT ObITh MCIIOIB30BaH JIJIs1 HAarpeBa METaHTEHKA.

Hanpuwmep, B CILIA npu aHa’spoOHOI OYMCTKE CTOYHBIX BOJ *KMBOTHOBOIYEcKoro kommiekca (500 ronos
CBHHEW) 3a CYET CXKHTaHWs METaHa IOCJe aHa’pOOHOW OYMCTKH KOMIUIEKC HE TOJBKO oOecrieunBaeT ceds
3JIEKTPOIHEPIUel, HO MHOT/a B JIETHEE BpeMsl MOXKET Jaxxe IpojaBaTh ee. OOpasyroliuecs nocie aHa poOHoH
OYUCTKU CTOYHBIE BOJbl MOTYT OBITb MCIIOJNB30BaHbl I BbIPALMBAHUS CHEUUAIBHBIX OJHOKJIETOYHBIX
BOJIOPOCIICH THIA XJIOPEIbl, KOTOpPbIE B JalbHEHIIEM MOIYT ObITh HCIOJb30BaHbl Ha KOpM CKOTY. Llukn
OKa3bIBa€TCS 3aMKHYTBIM.

Heo6xoanMo wuckaTh Takue CHOCOObI JMKBUAALMU OTXOAOB, KOTOpPbIE IAal0T BO3MOYKHOCTh IOJYyYaTh
MIOJIE3HbIE TPOAYKTBI, HalpUMEp, APONKHU JJsl BBINEUKH XJ1€00-OyJIOUHBIX M3AEIUN W Ul HPOM3BOACTBA
STUJIOBOTO CIIUPTA WM JUIS MPEBpAIleHHs] OTXO/I0B, 00pa3yoLXxcss Ipy nepepadoTKe APEBECHOM MyIbIIbl, B
MOJIE3HBIN MPOTYKT.

4. Obe3zapadicusanue 600bl

[Tocnenneit cranuelt MOArOTOBKU BOABI JUIsl MUTHEBBIX U IPYTUX HYXJ SIBISETCS ee 00e33apakuBaHUe, T. €.
n30aBiieHUEe OT OOJIE3HETBOPHBIX MHMKPOOPTaHM3MOB, TaK KaK XOPOIIO H3BECTHO, YTO Yepe3 BOAY MOTYT
pacnpoCTpaHATLCS TaKUE CTpalllHble 3a00JeBaHus, KaK Xojepa, OpIolIHON TH(, HHPEKIMOHHBIN T'eNaTuT U Jp.
MHorue roasl o6e33apakMBaHuE BOJbI OCYLIECTBISUIM C MOMOIIBIO 00paboTku ee xjopoM. OnHako crajuo
U3BECTHO, 4YTO MOJUXJOPHUPOBAHHBIE OM(PEHWIIBI SBISIIOTCS SJaMH, MX HaxoIIT B OCHOBHOM B >KHMpax.
Oxwucrnssace, OHU 00pa3yloT abCONIOTHBIE Al — JAUOKCHHBI. JleTambHast 103a TMOKCHMHOB B OpraHU3Me IS
CBUHEH, KOTOpblE SBISIOTCS TecT-o0bekTamMH, — 10 MKr/kr ux Beca. Ho 3Ty no3y MoxHO Habpath u
MOCTENEHHO. DTO MPUBEJIO YUEHBIX K BBIBOJY, UYTO XJIOPUPOBAHHE MOXKET OBITh BpeIHBIM. Bo MHOTHMX cTpaHax
B 80-€ rojpl nepenuiv kK 00padboTke BoAbl (PTOpUpPOBaHHEM, HO 0Ka3aJI0Ch, YTO OHO TOXKe BpeaHO. [loaTomy BO
BCeM Mupe U B Poccuu Toxke OTAa0T npeArnodTeHrne 00padoTke BOIbI 030HUPOBAHUEM.

buonoruueckas ouncTka He MOXeT oOecrneuyuTh oOeccomuBaHUs CTOYHBIX BoA. Kak u3BecTHO, BOja
MUTHEBOTO KadecTBa JI0JDKHA conepkarh He 6onee 1000 Mr/n coneit, u3 HuX: xyiopuaoB — 350 mr/ma, cynbdaToB
— 500 mr/n. HeoOxonuMyto B TEXHUYECKHX LESIX MPECHYIO BOAY MOJIYy4alOT METOJIaMU BbIIETICHUS COJEeH U3
CTOYHBIX W IPUPOAHBIX BOJ.

5. CneyuanvHvie Memoovl OHUCKU 800bL

Cy1ecTByeT MHOTO CIELMAIBHBIX METOJOB BBIJIEJIEHUS COJIEN U3 IPUPOIHBIX U CTOUYHBIX BOJ.

a) Juctunnsauus (BblMapuBaHHE) — XOPOLIO OCBOECHHBIM M HIMPOKO MpPUMEHSEMBbIH MeToa. MOIIHOCTh
BBIMTAPHEIX YCTAHOBOK COCTaBysieT 15-30 Thic. M° B CyTKH. OJHM M3 CaMbIX MOIIHBIX BBITAPHBIX YCTAHOBOK
pacrojaraioTcs Ha OPEINpHUSITHSIX AaTOMHOM JHEPreTUKH, I/I€ HEOOXOIUMO ONpPECHEHHWE MOPCKOH BOJIbI,
Hanpumep, B T. llleByeHko (peakTop Ha OBICTpbIX HeHTpoHax). OCHOBHBIM HEIOCTATKOM 3TOTO Crocoda
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aBinsieTcsa 0onpIoit pacxox sueprun — 0,020 ['kan/T. I'eoonpecHUTENbHBIE YCTAHOBKU HEBEJIUKH 110 MOUTHOCTH
(<20 M3/C.), a CTOMMOCTb OITPECHEHUS BEITUKA.

0) BoimopakuBanue. [Ipu MeaIeHHOM OXJIaX/I€HUH COJICHOH BOJBI U3 HEE B MEPBYIO OYepe/Ib BBIACIAIOTCS
KPUCTAJJIMKU JIbJa, MPAKTUYECKU He coiepxkaimiue coneld. [lo cpaBHEHHIO ¢ TUCTHILISAIMEH BHIMOpaKMBaHUE
HMEET SHEPIreTUYECKUE, TEXHOJIOTHUECKHE, KOHCTPYKLIMOHHBIE TIPEUMYILECTBA.

B) MemOpaHHbIl MeTOI. DTO IEKTPOIUAIN3 U TUIEPPUIBTpALIUS, UK 0OpaTHBIM 0CMOC. DIEKTPOIUAIIN3 —
COBPEMEHHBIM METOJ] JEMHUHEpPAIM3alUU U KOHLIEHTPUPOBAaHUS pacTBOpoB. OCHOBaH Ha HallpaBIEHHOM
MEPEHOCe UOHOB UCCOLIMUPOBAHHBIX COJICH B MOJIE MMOCTOSHHOTO TOKA Yepe3 MOHCEIEKTUBHYIO MeMOpaHy U3
€CTECTBEHHOI'0 WM CHUHTETHYECKOro marepuaia. Cxema sJieKTpojuanu3a mpejcraBieHa Ha puc. 4.6. 3a
pyOeXOM 3TOT METOJ MOJIyYUJI HIMPOKOE PAacCIpOCTpaHeHHe AJisi obeccoinBaHUs MOPCKOil Boabl. Hampuwmep,
ycTaHoBKa B JIuBuu Ha 20 ThIC. m/c., B CILIA — Ha 400 ThIC. M°.

O6ecconeHHan BoaAa

H2N | T 2

2

KATOA (-)
KATUOHUT
AHUOHUT
AHO[ (+)

T T T (N2, SO, + Na CL)"

WcxoaHelih pacTeop

Puc. 4.6. Cxema 3rexmpoduaausa

Metoa oOpaTHOro ocmMoca — 3TO MPOLECC pa3eseHUsl BOAHBIX PACTBOPOB MyTeM MX (UIBTPOBAHUS Yepe3
MIOJIYTIPOHUIIAEMYIO MEMOpaHy 1oj JIeHCTBUEM JIaBJIEHUS BbIlIE ocMOTHUYECKOro (10 6—8 MIla).

ITponecc xapakTepusyercss HEOOJIBIIMMHU YHEPro3aTpaTaMu. 3a pyoeKoM OCBOEHO IPOU3BOJICTBO YCTaHOBOK
MPOU3BOAUTEIBLHOCTBIO 10 | THIC. m/c. V Hac paboTaT YCTAaHOBKHM MEHBIIICH MOIIHOCTH, HO €CTh pa3paboTKu
U IPOEKTHl Ha OosblIue MOIIHOCTU. OCHOBHBIE TPYAHOCTH 3THUX METOJOB — B CO3JIaHUM MOIYIPOHHULAEMBIX
MeMOpaH ¥ JIaBJICHUSI.

r) Monsbiii oOMeH. MeTo MMPOKO MpUMEHSETCS BO BCeX CTpaHax Mupa. /1o HacTOAIIEero BPEMEHH 3TOT
METO/I SIBJIIETCS OCHOBHBIM JJISi MPUTOTOBIIEHUS ITyOOKo obecconeHHor Boabl it ADC u TOC ¢ kotTiamu
CBEPXBBICOKOTO M KPUTHYECKOIo JaaBieHHs. Kpome Toro, Meroa MOHHOro oOMEHa HMIMPOKO MCIOIB3YeTCs B
BOJIOOOOPOTHBIX IHMKJIAX HA MPEANPHUATUSAX IS KOHIIEHTPUPOBAHUS M M3BJICUCHHS M3 CTOYHBIX BOJ| IIEHHBIX
KOMIIOHEHTOB (HalpuMep, TSHKENbIX METAJIIOB).

OCHOBHOM HEJOCTAaTOK OOIIETPUHATHIX TEXHOJIOTMYECKHUX CXEM HMOHHOIO OOMEeHa — H30BITOK PAacTBOPOB
coJjielf mociie pereHepali HOHOOOMEHHBIX (HIBTPOB. Benuk pacxon Boasl Ha coOCcTBeHHbIE HYk /bl (20—60%
OT TPOU3BOAUTENHHOCTH). CyIlecTByeT HEOOXOIUMOCTh YAAJICHHSI OPTaHUYECKUX BEIIECTB, YTOOBI M30€KaTh
oTpaBlieHHs] MOHUTaMHU. [lo3TOMY HOHHBIM OOMEH ¢ OOJBIIUM JOMYIIEHHEM MOXHO Ha3BaTh METOAOM
00ecCOMMBaHUsl CTOYHBIX BOJ, CKOpPEE 3TO TEXHOJIOTMYECKUH MpPHUEM IOJYy4EHHs BOJbl BBICOKOM CTENEHU
OYMCTKH.

OdeHb HIMPOKOE MPUMEHEHHE ATOT METOJ Hallell B MPAaKTHKE YMSTUYEHUs BOJbI, T. €. M30aBJIEHUS €€ OT
COJIEH MTOCTOSIHHOM JKECTKOCTH.

6. Yoanenue ocmamounvix opeanuueckux geujecms

ITocne OMOXMMHYECKOH OYMCTKM MOTYT OCTaThCsl OpPraHMYECKHE BEUIeCTBA, IUIOXO YCBauBaeMbIe
MUKpoopranuzMamu. Jlydmmii cmoco0d WX ymaieHus: — aacopOIusi akKTHBUPOBAHHBIM YIJIEM, KOTOPBIA 3aTeM
pereHepupyeTcs Ipy HarpeBaHuU.

OOBIYHO CTOYHBIE BOJABI MPOMYCKAIOT Yepe3 KOJIOHKU C aKTUBUPOBAHHBIM yTJIeM, TJle 00ecreueH KOHTAKT C
HUM B TeueHue 20— 40 muH. D10 BecbMa 3(PPEKTUBHBIN METOJI, MO3BOJSAIOMINUNA OUYUCTUTH CTOYHBIE BOJBI JIO
BIIK < 1 mrOy/n (menbie Hopmbl o ['OCT). Anmnaparypa 111 IpUMEHEHUSI 3TOT0 METO0/1a JJOBOJIBHO IIPOCTasl.

AncopOusi akTHUBUPOBaHHBIM yriieM 3(ddexkTuBHa a1 OOJIBIIMHCTBA OPraHUMYECKUX COEIUHEHUN H
WCTIOJNB3YeTCSl JJIS OYHUCTKH OBITOBBIX CTOKOB, XHIKHAX OTXOJOB TEperOHKH HedTH, (HEeHONOB M IPyrux
apOMAaTHYECKUX COeTMHEHUH.

C uenpio mepexona Ha Oojee palMOHATbHOE MOTpeOJIeHHE BOJABI M COKpalleHus cOpoca 3arps3HEHHUN B
BOJIHBIE OOBEKTHI Pa3pabOTaHbl ONITUMAIEHBIE HOPMBI M YKPYITHEHBI yJIEbHBIE TIOKAa3aTeH BOJOIOTPEOICHIUS
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U BOJOOTBOJA JUISl PA3IMYHBIX OTpacied HApOJHOIO XO3siicTBA C y4YE€TOM COBEpIICHCTBOBAaHUS
TEXHOJIOTUYECKUX MTPOLIECCOB.

BBeneHbl B 3KCIUTyaTallMI0 3aMKHYTBbIE CHUCTEMBI BOAHOIO Xo3siiicTBa Ha KpacHomapckoM BUTaMHHHOM
3aBojie, JIunenkoM MeramrypruyeckoM KoMOuHare.

B 1996 r. B r. MockBe Oblia MpoBEepeHa BOJOOXPAaHHAS JACATEIBHOCTh HAa TEPPUTOPUU TOPOJA.
VY CTaHOBIIEHO, YTO K OCHOBHBIM HApPYLIEHHUSM OTHOCATCS HEYIOBJIETBOPUTENbHAS SKCIUTyaTallusl U COCTOSIHUE
BOJIOOYHCTHOTO 00OpYIOBaHMSA, OTCYTCTBHE pa3pelieHH Ha CHEIBOIOINOIb30BaHKUE, COPOC CTOUHBIX BOJ C
IIPEBBIIICHNEM HOPMAaTUBHBIX IIOKa3aTelaed. YUaCTMIMCh CilIy4ad aBapuiHBIX M 3aJIOBBIX BBIOPOCOB
3arps3HAIONIMX CTOYHBIX BOJ| Ha penbed MECTHOCTH M B BoJoeMbl. B 1996 r. B Bomoemsl ropona ObLIO
copoureHo 1305 ThIC. T 3arpsA3HAIOIMX BEeLECTB (HEPTENPOIYKTOB, TSHKEIBIX METAJUIOB, HUTPATOB, XJIOPHJIOB,
B3BEIICHHBIX BEUIECTB U Jp.), HO 3TO NOYTH B 2 pa3za MeHsblle, yeM B 1995 r. KonnuecTBo 3arpsi3HAOLIMX
BelecTB, cOpomeHHBIX B 1996 1., cocrtaBnser 22 HaumeHoBaHus (Tabn. 4.3). KonmdectBo BOJBI,
UCTOJIb3yeMOl B 00OPOTHO-IIOBTOPHOM BOJIOCHA0KEHUH, PACTeT HEJOCTAaTOYHO: JHIIb HA 16 mpennmpusrusx
CTPOSATCS OUYMCTHBIE COOPYKEHMSI, @ TAKIKE CUCTEMbI 0OOPOTHOI'O BOJIOCHAOKEHHMSL.

Ta6nuua 4.3. Konimuectso 3arpsa3HsIoOmmX BemweCTs,
cOpomreHHbIx B BogoeMbl r. Mocksbl B 1992—1996 rr.

Ne Tokazamenu Macca c6poca 3aepasnenus
n/n | saepaswenus, muc.m [0y T 1003 | 1o9g | 1995 | 1996
1 2 3 4 5 6 7
1 Hedrenpoayxoi 2,335 2,119 1,675 1,56 0,66
2 CITAB (cuHTeTHUECKHE
. MOIOLLIHE CPEACTBA) 0,200 0,421 0,338 0,39 0,428
3 Keneso 0,658 0,554 0,557 0,57 0,758
4  Mem 0,095 0,059 0,054 0,059 0,046
5 Luuk 0,608 0,154 0,217 0,160 0,206
6 ~ Huxem © 0,084 0,062 0,037 0,036 0,043
7"  Xpom 0,230 0,224 0,124 0,072 0,020
8 Hurparwi 10,745 24,206 20,850 51,503 63,609
9 ANIOMUHUA 0,0004 . 0,083 0,220 0,16 0,094
10 Hurpurs 0,735 2,04 2,12 2,56 5,212
11 BIIK 17,58 23,66 23,40 22,66 22,14
B Okonuanue maba. 4.3
1| 2 [ 3 T 4 1 5 | 6 [ 7
12  BsseineHmbie pemiectBa 27,670 24,010 24,612 24,03 23,13
13  Cynbdarhl 128,2 116,1 110,5 108,28 111,42
14 A30T aMMOHHHHBIH 28.88 17,99 17,72 14,172 13,552
15  Xnopumsi 232,00 185,70 164,49 146,89 144,58
16 - Cyxo#t ocanok 1101,00 991,00 958,17 942,31 915,37
17 DeHon ; - - - - 0,004
18  ®docdop obuimit - - - - 2,626
19  Ceposonopoa - - - - 0,460
20 rop - — - — 0,00029
21 CsuHen , - - - = 0,099
22  MapraHen ) - — — - 0,212
Hroro . 3102,04 2776,56 2649,17 2541,71 1304,881

4.4. Oxpana aurocdepsbl

TBepapie ObITOBBIC OTXO/BI ¥ UX yTriM3aius. OO0mas miomanas cymu 3emin coctaBnser 149,1 mimH KMZ, u3
HUX TMPUTOAHBI st oOuTaHus nronei 133 MiaH KM>.

OcHOBHBIE BUIBI 3arpsi3HEHUs JIUTOC(HEpPHl — TBEpJIbIE OBITOBBIE M MPOMBIIUICHHBIE OTXO/bl. Ha omHoro
KUTEINs B TOPOJIE B CPEIHEM MPHUXOAUTCS B TOJl MPUMEPHO MO | T TBEpABIX OTXOOB, MpHYEM 3Ta mudpa
€XKETrOJIHO YBEIINYNBACTCA.

B ropomax moj ckimaaupoBaHHE OBITOBBIX OTXOJOB OTBOJAATCSA OOJBIINE TEPPUTOPUHU. YAIATH OTXOIbI
clenyeT B KOPOTKHE CpPOKH, YTOOBI HE JOMYCKAaTh Pa3MHOXKEHHS HACEKOMBIX, TPBI3YHOB, MPEIOTBpPAIIAThH
3arpsi3HEHUE BO37yxa. Bo MHOTHX ropoaax AEHCTBYIOT 3aBOABI MO MepepaboTKe OBITOBBIX OTXOAOB, MPHUYEM
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noJiHasi mepepaboTKa Mycopa MO3BOJIIET TOpOy C HacelleHHeM B 1 MIIH 4eloBek mosydaTth B rox g0 1500 T
MeTa/ula ¥ Mo4TH 45 ThIC. T KOMIIOCTa — CMECH, HCIOJIb3yeMOW B KadecTBe yaoOpeHus. B pesymnbraTe
YTWIM3ALKUK OTXO/0B TOPOJ] CTAHOBUTCS YHILE, KPOME TOT0, 32 CYET OCBOOOKIAIOUIMXCS IIIOUIAICH, 3aHATHIX
CBaJIKaMH, TOpOJ TIOJydYaeT JONOJTHUTENbHBIC Tepputopuu. Hampumep, B MockBe k 1990 r. ObL0
3apeructpupoBano 150 cBajok, U3 HHUX TOJIBKO 3 — JeicTByromue. YacTb HOBBIX KBapTajoB MOCKBBI
pa3MelieHa Ha TePPUTOPUU OBIBIIMX CBAJIOK, U IMOCKOJIBKY BO BPEMSI CTPOUTENIHLCTBA €Il1e He ObLJIO MPaBUIBHO
OpPTraHU30BAHHBIX TEXHOJOTMH CBAJIOK, TO B J3THX palOHAaX Tropoja HEOOXOIUM OCOOCHHO TIIATEIbHBIN
KOHTPOJIb BO3/1yXa Ha PUCYTCTBUE TOKCUYHBIX BELLIECTB.

[IpaBUIBHO OpraHM30BaHHAs TEXHOJIOTMYECKAs CBAJKa — 3TO TaKOE CKJIAJUPOBAHUE TBEPABIX OBITOBBIX
OTXOJIOB, KOTOPOE MpPEIyCMAaTPUBACT MOCTOSIHHYIO, XOTS U OYEHb JOJTOBPEMEHHYIO, MepepaboTKy OTXOJI0B
IIpU y4acTHM KHUCJIOpOJa BO3JyXa U MHKpoopraHuzMoB. Ha puc. 4.7 gana cxema 0e30nacHOrO 3aXOpOHEHUs
OTXOJOB, KOTOpas MOXKET TMOCIYKUTh WUIIOCTPALIMEN K BBIIIECKa3aHHOMY, XOTS OHA OTHOCHUTCS K
IIPOMBIIIJIEHHBIM OTXOJ[aM, HO IIPUHLUII CKJIAJUPOBAaHUs OTXOJ0B, IIPEACTABICHHBIN Ha 3TOM cXeMe, HaJIeXKHO
obecrieunBaet oxpany Teppuropuu OC.

Dopora

Teepable OTXOAb

Konnekrop ans
cbopa aoxpesoit
: BOAbI

1 3emnu haMGa

0 |
1 ’/7/ 7\)\ Cucrema

~ - KOHTpONA
/ 7 /// % P
7’ Haxnokn 0,01 4

Puc. 4.7. Cxema Gezonacnozo 3axoponenus omxodoe

Ha pucynke mpeacrasieH pa3pes3 0e30MacHOro xpaHuiuiia, nocrpoeHroro ¢gupmoit «Olin Chemical» ms
pa3MelieHusi OTXOJ0B MPOM3BOACTBA XJIopa M Ienodu co cBoero 3aBoga B Yapnctone (CILIA). IHo kamepsl
BBICTJIAHO CJIOEM 3€MJIM M HATPUEBON OEHTOHWTOBOW TJIMHBL. B 3TOM e ciioe mpeaycMoTpeHa cuctema
KOHTPOJIS JTFOOBIX yTE€UYEK Pa3NMYHBIX BEHIECTB M3 COpPAChIBAEMBIX OTXOJIOB. BBIIIE 3TOrO ClIOS YIOXKEH elle
OIUH cloil OeHToHWUTa W 3emiid. 'TloBepX BTOpPOTO CJIOA pa3MelleHa cuctemMa cOopa JIMBHEBBIX CTOKOB C
HacocoM. [lomaBmias B OTXOABI JOXKAEBas BOJa COOMpPAETCS, OTKAUYMBAETCS W HAMpPABIAETCS B OUYHUCTHBIC
yCTaHOBKH. JIJIsT XpaHWIHII, MTPETHAZHAYCHHBIX JUISl Pa3MEIIECHUS JKUIKAX OPraHUIEeCKUX OTXOJIOB, TpeOyeTcs
W3OJISIIMS M3 CHUHTETUYECKUX MaTepHalioB, a HE M3 TJUHBI, MOCKOIBKY uepe3 TJIWHY B KOHIIE KOHIIOB
MIPOUCXOIUT YTeUKA OPTaHUICCKUX KHUIKOCTEH.

Ha 3aBose mo ckuranuio OBITOBBIX OTXOJOB HapsAay € 00€3BpeKUBAHUEM MPOMCXOAUT MAaKCHMAaIbHOE
yMeHbllleHne ux obbemMa (10 90% wucxogHoro). OpHako HEOOXOJMMO YYMTHIBaTh, YTO CAMH
MYCOPOCKHTAIOIINE 3aBOJIbI MOTYT 3arps3HATH OKPYXKAIONIYIO Cpedy, MOATOMY HpH HX MPOSKTUPOBAHUU
o0s3aTenbHO TpeaycMaTpuBaeTcsi ouncTtka BbIOpocoB B OC. IIpouM3BOAMTENBHOCTh TaKHX 3aBOJIOB 10
C)KMTAEMBIM OTXO0/1aM MPHOIN3UTENbHO 720 T/C. PU KPYTIIOTOAUYHOM U KPYTIIOCYTOYHOM PEKUMaX PaOOTHI.

B cenbCcKOXO034HCTBEHHBIX paliOHAX CTPOSITCS 3aBOJBI MO MEpepadO0TKe CTapOi MOIMATUIICHOBOM IUICHKH.
Hanpumep, u3 cobpannoit 3a rox (6omee 1500T1), oummieHHON OT Tps3u IwieHKH moiaydaror 1300 T Tpyo,
KOTOPBIC UCIOJIE3YIOT B MEIHOPAIIMH U B KPYITHOTIAHEIBHBIX JIOMaX.

B fnonuu, crpaHe BBICOKOW OBITOBOM KYNBTYpHI, HallakeH cOOp B CHeIHalbHbIE KOHTEWHEPHI OTXOJOB
MOJIMATHIICHA, KOTOPBIE 3aTEM TPECCYIOTCS M M3 HHUX CO3[AIOTCS OCTPOBAa B THXOM OKeaHe Il 3aXOPOHEHHS
HEYTUIU3UPYEMBIX B HACTOSAIIEE BPEMsI OTXO/I0B (HApuMep, AEPHBIX OTXOJIOB).

Bo mHOruX crpanax EBporsl BOJIM3W OOIBIINX Mara3nHOB YCTAHOBJICHBI KOHTEHHEPHI T OAaHOK U OYTHLIOK
pazHoro 1Bera. CrienuanucThl MOICYUTAIN, YTO HA COOPAaHHOM TaKHUM 00pa30oM CBIPhE B TOPOJIe C HAaCEIEHUEM
0,5-1,0 MuTH 9eToBEK MOKET B TEUCHHE TO/a paboTaTh CTEKOJILHBINA 3aBOJ.
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Teepable NpoMbILICHHbIE OTXO0AbI M MX NepepadoTka. B pe3ynbraTe NpOMBINIIEHHON AESITEIBHOCTU
YeJIOBEKa IMPOUCXOAUT 3arpsi3HEHHUE IOYBBI, YTO NPUBOAMUT K BBIBOAY M3 CTPOs 3€MEJb, MPUTOIHBIX IS
CEJIbCKOro X03sicTBa. OCHOBHBIE BH/bI IMPOMBILIUIEHHBIX OTXOJ0OB — IIJAKU TEIJIOBBIX AIEKTPOCTAHLUN U
METATyPrUueCcKUX 3aBOJIOB, MOPOJHbBIE OTBAJIbI TOPHOAOOBIBAIONINX MPEANPUATHNH U TOPHOOOOTATUTEIBHBIX
KOMOWHATOB, CTPOMTENBHBII Mycop © T.J4. B 0coOyioo rpymnmy BBIAEISIOT 3arps3HEHHE IOYBBI
He(TEenpOAyKTaMU U JPYTUMH XMMHYECKMMU BeleCTBaMHU (B aBHALIMOHHOW WM JAPYTrHUX TEXHOJOTUSAX — 3TO
TBEpAbIE OCAaJK{ TaJIbBAHOBAHH U NIPOAYKTHI TPABJICHMS METAJUIOB), KOTOpbIE NAaryOHO BO3JECHCTBYIOT Ha
[TOYBEHHBIE MUKPOOPTaHU3MbI U1 KOPHEBYIO CUCTEMY PACTEHUM.

OObem wu3BIIEKaeMOW W3 HEIp TOPHOM Macchl B Halled CTpaHe COCTaBiseT cBbime 15 mupa T/roa. B
XO35IIICTBEHHBIN 00OPOT BOBJIEKAETCS OKOJIO TPETH BCET0 MUHEPAIBHOIO CBHIPhS, @ Ha MPOU3BOACTBO TOTOBOM
NPOAYKIUH pacxomyercs MeHee 7% MOOBITHIX MOJE3HBIX HCKOmaeMblX. O4eBHJIHO, YTO HEJb3s 0e3 KOHIa
HapaluBaTh U 0€3 TOr0 KOJIOCCATbHBIE MOTOKU OTXO/I0B U MOIMYTHBIX MTPOJYKTOB.

B xene3oconepkammx nuramMax ariogaOpuk UYepHOW METauTypruu, HampuMep, COACPKHUTCS OOJbIie
xKeleza, yeM B J0ObIBaeMOW pyle. BmecTe ¢ TeM MpOMBINUIEHHOCTh CTPOWMATEPHAIOB U CTPOUUHIYCTPHUS
JTOOBIBAIOT U TOTPEOISIOT €KEroJHo 3,5 MIPI T HEPYAHOTO CHIPhS, OOJbIIAs YacTh KOTOPOTO MOXKET OBITh
3aMEHEHa OTXOJaMHu. XO34WCTBO HAIIEd CTPaHbl HECET TaKK€ OIPOMHBIE IIOTEPU, CBS3aHHBIE CO
CKJIaJIMPOBAaHMEM OTXOJIOB. B pe3ynbpTaTe TOJIBKO Ha TPAHCIOPTUPOBKY | T OTXOIOB U COJEp)KaHHUE OTBAJIOB
PacxoayroTcsi OTpOMHBIE cpesicTBa (mpubau3uTeNbHo oT 15 1o 80 ThIC. pyo.).

CrpoutenbCTBO KOMOMHUPOBAHHBIX IPOU3BOJCTB U  OTAEIBHBIX TEXHOJOIMYECKHX YCTAaHOBOK IIO
nepepaboTke OTXOAOB OCOOEHHO I1eJeco00pa3HO B MPOMBINUICHHBIX pailOHaX ¢ OONBIIONW MOTPEOHOCTHIO B
CTPOMTENBHBIX MaTepuanax, W3IENusAX, KOHCTpyKuusax. Hampumep, MeTOoOOM  KaTaau3UpOBaHHON
KPUCTAJUIM3aLUU CTEKJIa HA OCHOBE JIOMEHHBIX IIIJJAKOB Y HAC B CTPAHE MOJYYarOT IUIAKOCUTAILIIBI. Bhicokue
¢u3nKo-MexaHnyeckue MW (PHU3MKO-XMMHUYECKHE CBOWCTBA NUIAKOCHTAUIOB, B TEPBYIO OdYepelnb HX
M3HOCOCTOMKOCTh M XMMHYECKasi YCTOWYMBOCTh, B COUETAHUHU C JECKOPATUBHOCTHIO AENIAIOT MX LIEHHEWUIINM
CTPOMUTENbHBIM MaTepuanoM. Toapko B MOCKBE IIJIAKO-CUTAJLT Hallle]d IPUMEHEHUE NIPU CTPOUTENIbCTBE TaKUX
M3BECTHBIX OOBEKTOB, Kak maBmiboH «Metamnyprus» Ha BBIL (Bcepoccuiickuii BEICTABOYHBINA KOMILJIEKC),
asponoprt [llepemerseBo, ynusepmar «MockBay, LleHTpanbHbII TOPOICKON a3POBOK3AI U JP.

I'pynbl cTappix HIMH OT aBTOMOOWJIEH pa3NUYHBIX MAapOK Ha TEPPUTOPUH UEXOBCKOIO pEreHepaTopHOro
3aBojJa noJ MoCKBOI — yXe He CBajlka, a CKJIaJl UCXOAHOIO ChIpbs JUIsl IPOU3BOJICTBA PE3UHOBON KPOIIKH U
pere’epara — JIaCTUYHOr0 MaTepHalia, YaCTUYHO 3aMEHSIOIIET0 KayuyK B Pa3JIMYHbIX PE3UHOBBIX U3JEIUAX, B
TOM 4YHClie M B HOBbIX IMHaxXx. OJHa TOHHA pereHepara — MNPOAYKTa NEpepabOoTKH CTaphIX MOKPBILIEK,
M03BOJISIET COKOHOMUTB 400 KT CHHTETHUYECKOTO KayyyKa.

Bce pa3BuThie CTpaHbl UMEIOT IUIAHBI [0 CO3JaHUI0 YHCTHIX (TaK HA3bIBAEMbIX O0€30TXOIHBIX) TEXHOJIOTUH.
Hanpumep, nporpamMma no skosiornu npasurenscrsa Hunepnannos no 2000 r. nmpenycmarpuBaia yMEHBIINUTD
KOJIMYECTBO OTXOJIOB, OCTYMAOIINX Ha cxuranue, ¢ 60 mo 35%, Ha 3axoponenue — ¢ 55 1o 10%.

B 1987 r. Konrpecc CIIA npuHsn nmonpaBKy K 3aKOHY IO ONACHBIM M TBEPABIM OTXO0JaM, 3alpeIlarollyro
3aXOpOHEHHE OTXO0/10B 0€3 UX MPEeIBaAPUTEIbHON 00paOOTKH MO CAaMbIM COBPEMEHHBIM TEXHOJIOTHSIM.

B kauecTBe mpumepa NMpOMBIIUIEHHON MepepabOTKU TBEPAbIX OBITOBBIX OTXOJ0OB Ha puc. 4.8 mpuBeJeHa
cXeMma TeXHOJIOTUHU UTAIbIHCKON KamnaHuu «CopaiiH UeKKIuHN.
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TeepAbie ObITOBLIE OTXOAB!

ABTOMaTHYECKas COPTUPOBKa
(aapocenapauus, MarHuTHas cenapauus v Ap.)

v v v v
Xeneso Makynatypa Oprasnyeckii OTxoab!
v meTepuan
Tepmoobpabotka Muapopasbusarens r—————j C»mianue
v M Menkas Kpynnas
npeccisarme Quucrka - paKme Spaxns | Mpowsson-
a cTBO napa
Xeneso Penynenayua Fomorennsauma  pasuTaums
1 (pepMeHTauuA
B Gpuketax | Crywemne .
Ouucrka
Al epmgxugu:'(eacxan " O6easoxnBaHue
05pabo Cywka
¥ MNponapka
BymaxHas QOuucrka B aBTOKNaBax
nacta v
Mponapka Cyuwka .
B aBTOKNaBax
Ouucrka

MNepemewwnsanue
c poGaskamn  WsmensueHune

Fpanynnposanné Ouuctka

Opranuyeckoe TpaynupoBahve

yaobpenune

Kopm ans
ckoTta

Puc. 4.8. ITpunyunuasras cxema npombluLiennol nepepabomyu
meepdbix GuimogsixX 0Mx0006

B Poccuu B 1991 1. 6b11a pazpaboTtana nmporpamma, B KOTOPO# MpeaycMaTpHUBAJICSA B LEISIX KOMIUIEKCHOU
nepepaboTKH MPHUPOIHBIX PECYPCOB H CBHIPhS MEPEX0]] Ha OE30TXOIHBIC U MAJOOTXOAHBIC MPOU3BOACTBA. [Ipn
3TOM OO0ECTIeUnBaINCh HE3aBHUCUMOCTh HKOJIOTMYECKOM JKCHEpPTHU3bl M CO3JIaHUE KaJlacTpa BTOPUYHBIX
pecypcoB Juisl yueTra BTOPUYHOIO ChIpbsi. OJIHAKO 3TOT MpPOLECC B CBSA3M C KOPEHHOW INepecTpoikoil camoii
CHUCTEMbI XO3SIIICTBOBAaHUS CHUJIIBHO 3aTATMBACTCA, YTO YCYT'yOJseT MOJOXKEHHE C OXpaHOoW JuTocdepbl Ha
tepputopun Poccuu u ctpan CHI'.

KoHnTpoJibHbIe Bonpockl

1. Kakue oCHOBHBIE BEIIECTBA SBISAIOTCS 3arPSI3HUTENSIMUA OKPYXKAIOIIEH Cpelibl B COBPEMEHHOM ropoje?

2. Kak MoxHO KiaccuuIMpOBaTh AaHTPOINOIEHHbIE 3arps3HEHUs OKpyxatomed cpeasl? IlpuBenure
IIPUMEPBHI.

3. Kakue TokcuyHble BEIOPOCHI SIBJISIOTCS] IPUOPUTETHBIMU 3arpA3HUTENIMU aTMOchephl?

4. Yro Takoe «KUCIOTHBIE NOXKAN»? Kakne MeToIbl UX YTUIM3AL1H Bbl 3HAaETE?

5. Kakue TokcnuHbI€ BEIIECTBA COJIEPKaT BBIXJIONHbIE ra3bl aToMoouseii? Kak ux odbe3Bpexxnuparor?

6. Uto Takoe cmor? Kakue crocoObl yaaaeHus 4acTUIl MbUIK U3 BO3/lyXa BbI 3HaeTe?

7. YTo Takoe «IapHUKOBBIN AP HeKT»?

8. Kakue nu3menenus ruipocepsl CBA3aHbI ¢ XO3IHCTBEHHOH /1€ TENbHOCTBIO YeIOBeKa?

9. Kakue meToapl OYMCTKUA BOJBI BbI 3HaeTe? KakoBa mx mocienoBareabHOCTH? KakoBa posib Kaxmaoro u3s
3TUX METOJI0B?

10. Yro Takoe peareHTHBII METOJI OYUCTKHU BoAbl? [IpuBeuTe npumepsl.

11. Kakune nBa Triia OMOXUMHUUYECKOH OYMCTKH BOJBI BEI 3HaeTe? B ueM ux otinnuue?

12. Kak MO>KHO KJaccu(PHUIMPOBATh TBEPbIE OTXOIbI?

13. Kak pemaroorcs mpoOieMbl CO BCE BO3PACTAIOIIMMH TBEPJAbIMH OBITOBBIMH OTXOJaMH Ha 3emuie?
[IpuBennTe MpUMEPBI.

14. Kakue npuMepsl yTHIIN3alUKA TBEPABIX IPOMBIIIJIEHHBIX OTXOA0B BBl MOXKETE IPUBECTH?

15. Kakue Bompochl cieayeT pemuTh 4YeIOoBEeYecTBY Mg coxpaHeHus Ouocdeprl 3emnu? IlpuBemute
MPUMEPHI YCIIEUTHOTO PEIICHUs 3TUX MPOOIIEM.
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I'naBa 5. OCHOBBI PALIMOHAJIBHOTO IPUPOAOIIOIb30BAHMS
5.1. OcHOBHBIE OHATHS

Ilpupooononvzosanue — HenocpedcmeeHHoe U KOCGEHHOE 8030€liCmBUe Yel08eKd HA OKPYHCAIOWYIo cpedy 6
pe3yiomame 6cell e2o OesmenvHocmu. Payuonanbroe npupooononvsoéanue — TIIAHOMEPHOE, HAYYHO
000CHOBaHHOE MpPeoOpa3oBaHUE OKPYKAIOWIEH Cpeapl MO Mepe COBEPUICHCTBOBAHUS MAaTEpPHaIbLHOTO
MPOM3BOJICTBA HA OCHOBE KOMILUIEKCHOTO HCIOJIb30BAaHUS HEBO30OHOBIIIEMBIX PECYPCOB B  IIHKIIE:
MPOU3BOJICTBO — TMOTPEOJICHHE — BTOPUYHBIC DPECYPCHl TMPH YCIOBHH COXPAHCHHS W BOCIIPOHM3BOJICTBA
BO300HOBJISIEMBIX MPUPOHBIX pecypcoB [31, 32].

W3ydyenne mporieccoB, MpoTeKaromux B Ouocdepe, W BIUSHUS HA HUX XO3SWCTBEHHOW AESITEIHLHOCTH
YeJloBeKa TOKa3bIBA€T, YTO TOJIBKO CO3JaHHME IKOJOTUYECKH OE30TXOJHBIX M MAJOOTXOJHBIX MPOU3BOJICTB
MOXET NPEAOTBPATUTh OCKYAEHUE MPUPOJHBIX PECYPCOB M JETPAJALMI0 IPUPOJHOU Cpeabl. XO035MCTBEHHAS
NEeATENbHOCTh JIFOJIEH JOJDKHA CTPOUTBHCS IO NPHHIMUIY IPUPOAHBIX 3KOCUCTEM, KOTOPbIE 3KOHOMHO
PacXoJIyIOT BEILIECTBO M IHEPTUI0 U B KOTOPBIX OTXOJbl OJHUX OPTaHU3MOB CIIYXaT Cpelod OOUTaHMS st
IPYTUX, T. €. OCYLIECTBISIETCS 3aMKHYTBII KpyrooOopoT.

B XX B. 4enoBeyecTBO B PE3YNbTATE€ HAYYHO-TEXHUYECKOW PEBOJIOLUU MPUILUIO K CIEAYIOIIEMY
TEXHOTEHHOMY KpyrooOopoTy BermiecTs (puc. 5.1).

Kazanoch Obl, ceromHs BceM SICHO, YTO BpPEMSI «IIOKOPEHHUS MPHUPOJb» OE3BO3BPATHO MPOILIO M HAdaJCs
Mepuoj IIyOOKOro, 3aMHTEPECOBAHHOIO MO3HAHMS ee 3aKoHOB. OJHAKO Ha MPAKTHKE OObEMbl OTXOIOB B
CTpaHe pacTyT B JBa-TpU pas3a OblcTpee, 4eM OO0BEMBbI MPOM3BOACTBA U YHUCIEHHOCTb HacesieHus. JlaBuHa
OTXOJOB 3arpsi3HsET MPUPONY, UX BPEAHBIE TOKCUYHBIE KOMIIOHEHTHI 3aCOPSAIOT 3€MIII0, BO3YX, PEKH, MOPS U
o3epa. [IpuurHa KpoeTcsi B CHMIOMUHYTHOM BBITOJE IJI1 NPOoU3BOJACTBA. HO pasyMHBIN YENOBEK HE IOJKEH
CUUTATh BHITOJOW YHHUTOXKEHHE BCErO >KUBOTO, «0€3yMHOE MPOKUTAHHE» PECypCOB, HE TOJIBKO CBOUX, HO U
MIPUHAUISKAIUX OyIyuM rnmokoJjieHussM. CieoBaTelbHO, MPUIILIIO BpeMsi KOPEHHBIM 00pa3oM U3MEHHUTH CaM
MOAXO0J K NOHSATHIO BBITOJTHOCTH, KOTJIa PeUb UJIET O MPUPOI0IOIb30BAHUU.

® '
| Cb6op v nepepaboTka |
Ob6esBpexusanue
WU 3axXopoHeHue
Puc. 5.1. Texnozennoiii kpyzooGopom eeugecms:
C — nepBHYHOE Chipbe; P — paccenBaHMe B okpyxalolleii cpeae; O — orxoasi;

BMP — BropuyHbie MaTepHanbHbie pecypcesl; BC — BTOpHYHOE ChIpbE;
HO — HeyTMIM3UpYyeMBbIE pecypchl

Hcxons w3 CKa3aHHOTO MOXHO cGOpMYIHpoBaTh Haubojiee oOliee ONpeieieHUE pPayuoHAIbHO2O0
HPUPOOONONB306AHUA — DTO CUCEMA B3AUMOOEUCMBUs 00Wecmea U npupoosl, NOCMPOEHHAs. HA OCHOBe
HAYYHLIX 3AKOHO8 NPUpoObl U 8 HAUOOIbULEl CMeneHy Omeeyarwds 3a0avam KaK pa3eumus npoussoo0cmsad,
maxk u coxpamnenust buocgpepul.

N3 cxembl TEXHOTEHHOTO Kpyroobopora BemecTB (puc. 5.1) BHIHO, YTO B OTIUYHME OT MPHPOJHBIX
Kpyroo0OpOTOB OH HE3aMKHYT BO MHOTHX YacTsX.

5.2. Be3oTXx0AHBIe M MAJIOOTXO/AHbIE IPOU3BO/ICTBA

TepMun «0e30TxX0/HAs TEXHOJOTHs» BIEpBbIE MpenioxkeH poccuiickumu ydeHnbiMu H.H. CemeHoBbIM u
N.B. IletpsinoBbiM-CokonoBeiM B 1972 1. B psne crpan 3ananHoii EBpombl BMecTO «Masio- U 0€30TX0Has
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TEXHOJIOTUS» TPUMEHSAETCS TepPMHUH «d4HcTas Win Ooyiee 4yucTas TeXHOJOTHs» («pure or more pure
technology»).

B coorBerctBuu ¢ pemenuem EDK. OOH u ¢ Jleknapanueil 0 MaJooTX0IHON U 0€30TXOIHONM TEXHOJIOTHUSX
Y UCIOJIb30BAaHUU OTXOJOB IpHHATA Takas dopmynupoBka 6e3orxomaHoi TexHosorun (bOT): «bezorxomnas
TEXHOJIOTUSI €CTh TNPAKTUYECKOEe MPUMEHEHHE 3HAaHUM, METOJAOB M CPEICTB C TEM, YTOOBI B paMKax
norpeOHoOCTe uenoBeka oOecrneunTh Hambosee pPALMOHAJIbHOE MCIOJIb30BAaHUE IMPUPOAHBIX PECYpPCOB U
SHEPrUM U 3alUTUTh OKpPY’KaroLyto cpenay» [21].

B nutepartype BcTpeuaroTCsi M Apyrue TEPMHUHbI, Halpumep, «Oe30TXOIHAs TEXHOJIOIMYecKas cHcTeMay
(BTC). Ilox BTC nonumaercst Takoe OTACIBHOE MPOU3BOJICTBO UM COBOKYITHOCTh IMPOU3BOJICTB, B PE3yIbTaTe
IIPAKTUYECKON AEATEIbHOCTH KOTOPBIX HE MPOMCXOAUT OTPULIATEIBLHOTO BO3AECHCTBUS HA OKPYKAIOIIYIO CPELy.
B onpenenenun 6e30TXOAHON TEXHOJOTMH MOJPAa3yMEBAETCs HE TOJNBKO MPOM3BOACTBEHHBIN Mporecc. ITo
MIOHATHE 3aTParuBacT U KOHEUHYIO POAYKLHUIO, KOTOpasi IOJKHA XapaKTepU30BaThCS:

® JIOJTUM CPOKOM CITY>KOBI U3EIIHIA,

® BO3MOKHOCTHbIO MHOI'OKPAaTHOT'O HCIIOJIb30BAHNUS,

® IIPOCTOTOM PEMOHTA,

® JIETKOCTbIO BO3BpAILEHUS B IPOM3BOACTBEHHBIN LIMKJI WJIU NIEPEBOJA B HKOJIOTHUECKU Oe3BpeiHyI0 popmy

IIOCJIE BBIXO/A U3 CTPOS.

Teopust 6€30TXOAHBIX TEXHOJOTHYECKUX IMPOIECCOB B paMKaX OCHOBHBIX 3aKOHOB MPUPOIOINOIb30BAHHUS
0a3upyeTcs Ha ABYX MPEIIOCHIIKAX:

® JCXOJHbIE NPUPOJHBIE PECYPCHI JOJIKHBI JOOBIBATHCS OJMH Pa3 JJsl BCEX BO3MOXKHBIX MPOJIYKTOB, a HE

KaXKIbIH pa3 7151 OTAENIbHBIX;
® C03/1aBa€MbI€ IIPOIYKTHI I10CJIE UCIOIb30BaHUS 110 IIPSIMOMY HAa3HAYEHUIO JIOJKHBI OTHOCUTEIIBHO JIETKO
IIPEBPALIAThCs B UCXOIHBIE IEMEHThHI HOBOT'O IIPOU3BOICTBA.

Cxema Takoro mporecca — «Crpoc — rOTOBBIA MPOAYKT — cbIpbe». Ho Kakaplil 3Tan 3TOM cXeMbl Tpedyer
3aTpar 3HEPruM, MPOMU3BOJCTBO KOTOPOW CBS3aHO C MOTPEOJICHHEM IPHUPOJIHBIX PECYpPCOB BHE 3aMKHYTOM
CUCTEMbl. BTOpBIM NpensTCTBUEM IOJHOM 3aMKHYTOCTH Ipollecca SIBISETCS M3HOC MAaTepHalioB, HX
paccenBaHMe B OKpy»karowen cpene. Hanpumep, nonroe, Ha NpOTSKEHUM MHOTMX CTOJIETUH, MCIIOIb30BaHUE
TaKWX METAJUIOB, KaK cepedpo, CBUHEI, IIMHK, MEb U JP., K UX PACCEMBAHME B MPOIECCE ATOTO MCIIOIE30BAHUS
B OC mnpuBenu K TOMy, 4TO CPOKM HX HCYEPIIAHUS M3 3EMHBIX HEAP COCTABIIAIOT, COIVIACHO CBOAY
MeX1yHapoaAHbIX TporHo30B «Mup B 2000 rogy», Bcero oAMH-/1Ba AeCATKa JIET.

[Tonatne 06€30TXOAHON TeXHONOTMM YCIOBHO. [log HUM NOHHMMAaeTcs TEOPeTHUECKUH mpenen WiH
npeneiabHasi MOJIEIb MPOU3BOJICTBA, KOTOPas B OOJIIIMHCTBE CIy4aeB MOXKET ObITh peajii30BaHa HE B MOJHOU
Mepe, a JIMIIb 4acTU4HO (oTcrona — manoorxoaHas TexHosorus — MOT). Ho ¢ pa3BuTHeM cOBpeMEHHBIX
HaykoeMkuXx TexHosoruid bOT nomkHa ObITH peanu3oBaHa Bce € OOJIBIIUMM MPUOIMKEHHUEM K HACabHOU
MOJIETIH.

Kputnkn koHuenuuu O€30TXOJHOIO MPOU3BOJACTBA YTBEPXKAAIOT, CChUIAsICh Ha BTOPOW 3aKOH
TEPMOJIMHAMHKH, YTO KaK SHEPIUI0 HENb3sl MOJHOCTBIO MEPEBECTH B paboTy, TaKk U ChIphe HEBO3MOKHO
MOJIHOCTBIO MepepadoTaTh B MPOIYKThI IPOU3BOJACTBA U NOTpedsieHns. C 3TUM HEJb3sI COTJIACUTHCSI, TOCKOJIbKY
pedb MJIET, NMPEXIE BCEro, 0 MaTepuu U O 3eMile KaK OTKPBITOM CHCTEME, a MATEPUI0 — MIPOAYKLHIO B
COOTBETCTBHUM C 3aKOHOM COXpPAHEHHMsS BEIIECTBA M SHEPruM BCErja MOXKHO IIpeoOpa3oBaTh CHOBa B
COOTBETCTBYIOLIYI0 mpoaykuuto. Ilpumepamu ciyxaT ©0€30TXOAHO (QYHKUIMOHUPYIOIIHE HPUPOJIHBIE
HKOCHCTEMBI.

Nmeercs u apyras KpalHOCTh, KOrjia Bce paboThl, cBsizaHHble ¢ oxpaHoii OC OT MpOMBIIUIEHHBIX
3arpsisHeHu#, oTHOocAT K BOT m MOT. HeoOGxommMo TOMHHTH, YTO OIlEHKA CTENEHH O€30TXOJIHOCTH
IIPOU3BOJICTBA — OUYEHB CJIOXKHAS 3a/1a4a U €JUHBIX KPUTEPUEB IJIS BCEX OTPACIIEN TPOMBIIIJIEHHOCTH HET.

B 1iesoM KOMIUIEKCHBIN MOJIXO/] K OLIEHKE CTeNeHN 0€30TXOHOCTH MPOU3BOACTBA JOJKEH 0a3upoBaThes Ha:

® ydeTe He CTOJIBKO OE30TXOIHOCTH, CKOJIBKO CTETIEHU MCIIOIb30BaHMsI IPUPOIHBIX PECYPCOB;

® OIICHKE INPOM3BOJACTBA Ha OCHOBE CaMOro OOBIYHOI'O MaTepHajJbHOro OanaHca, T. €. Ha OTHOIICHUH

BBIX0/1a KOHEYHOH MPOJYKIIMHU K Macce MOCTYMHBILETO ChIPbs U 10J1y(padpuKaToB;
® OIpeAeNeHUH CTeNeHu Oe30TXOJHOCTH IO KOJIMYECTBY OTXOJIOB, OOpa3yIoUIMXCsl Ha eAUHHILY
MPOJYKIIUH.

JUis TOYHOTO ONpeAeseHUs CTENeHH Oe30TXOJHOCTH HEOO0XOJMMO BBEIEHHE MOMPAaBKHM Ha TOKCHYHOCTH
0TXx0/10B. HEeBO3MOXKHO COIMOCTaBIATh TOJBKO IO Macce, HamlpuMep, OTXOAbl COJOBOIO MPOU3BOACTBA U
0TpabOTaHHBIE PACTBOPHI FAIbBAHUYECKUX 11€X0B. J[JIs1 CpaBHUTEIBHOTO aHAIN3a PA3IMYHBIX TEXHOIOTMYECKUX
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CXeM OJHOTHUITHBIX IMPOHM3BOJCTB, BBHIMYCKAIIUX MPOAYKIHIO OJHOTO W TOTO JX€ BHUAA, HA CTaJAUU HUX
MPOEKTHUPOBAHMUS BIIOJIHE MOKET OBITH MCIIOJIb30BaH MOMPABOYHBINA KOI(D(UIIUEHT HAa TOKCHYHOCTH OTXO/IOB.

s pacdera SHEPreTHYECKHX 3aTpaT CIEAyeT paccMaTpuBaTh SHEPrOEMKOCTh MPOIYKIUH C Y4ETOM
Kod(ppurmeHToB 06€30TXOAHOCTH. TOJBKO B 3TOM CIIyda€ MOKHO TIOJYYHTh OOBEKTUBHBIA ITOKa3aTeNb
0€30TXO/IHOCTH paccMaTpuBaeMoro mpousBojcTBa. MacmTalel 3arpssHenuss OC 1mpu  MPOU3BOACTBE
anektpodHeprun Ha TOC 4acTo TaKOBBI, YTO MOTYT CBECTH K MUHUMYMY T€ JKOJIOTUYECKHE MPEUMYIICCTBA,
KOTOpBIE YAAeTCs JOCTHYh MpPU COBEPIICHCTBOBAHMHM OCHOBHOTO IPOM3BOACTBA. Hampumep, B LBETHOU
METAJUTYPTHH O CTENICHH 0€30TXOHOCTH CYIAT MO KOA()(GUIMEHTY KOMIJICKCHOCTH MCIIOJIb30BaHUS CHIPhS (BO
MHOTUX cliydasix oH mnpesbimaer 80%). B yriemoOsiBaroieil MpOMBINIIEHHOCTH MPEANPUATHE CUUTACTCA
0€30TX0IHBIM (MAJIOOTXO/IHBIM), €CJIU ATOT KO3 GUIIUEHT He peBbiaeT 75%.

5.3. OcHOBHbBIE NIPUHUUIBI CO31aHNUSA 0€30TXOHBIX POU3BOACTB

OCHOBHbBIE IPUHIMIIBI CO3JaHUsI 0€30TXOJHBIX TPOU3BOCTB 3aKJIIOYAIOTCS B KOMIUIEKCHOM UCIOJIb30BaHUU
CBIPbS, CO3JIaHUU INPUHIUIHNAIBHO HOBBIX M COBEPIIEHCTBOBAHUM JECHCTBYIOIIMX TEXHOJIOTUN, CO3/1aHUU
3aMKHYTBIX BOJIO- U ra30000pOTHBIX LMKIJIOB, KOOIEPUPOBAHUM MPEANPUATUN U CO3AAHUU TEPPUTOPUAIBHO-
IIPOU3BOJICTBEHHBIX KOMILJIEKCOB.

1. Komnnexcunoe ucnonvzoganue cuipvsa. OTXOAbl TNPOU3BOJACTBA — 3TO HEUCHOJIb30BAHHAS WU
HEJOUCIIOJIb30BaHHAs MO TEM WM HHBIM IpUYMHAM 4YacTh Cbipbs. lloaTomy mnpoOiema KOMILIEKCHOIO
UCIOJIb30BAHUS ChIPbS MMEET OOJBIIOE 3HAUCHHE KAaK C TOYKU 3PEHHsI HKOJOTMM, TaK U C TOUYKU 3PEHHS
SKOHOMUKH.

Heo6x0a1MOCTh KOMIUIEKCHOTO UCHOJb30BAHUS MIPUPOJHBIX PECYPCOB AMKTYETCS, C OJHOW CTOPOHBI, BCE
YBEJIMUYUBAIOLIMMUCS TEMIIAMHU POCTa OOBEMOB MPOMBIIIJIEHHBIX MPOU3BOJICTB, 3arPA3HAIONUINX OKPYKAIOIIYIO
cpeny, a C JOpyroil — HeoOXOJUMOCTbIO 3KOHOMHOI'O MX PacXOAOBaHMs, MOCKOJIBKY 3amachkl OCHOBHOTO
MUHEPAJILHOT'O ChIPbsl OFPAaHUYEHBI, a LIEHbI Ha HEro HenpepblBHO Bo3pactaroT. C 1992 no 1996 rr. nensl nouru
Ha BCE ChIPbEBbIE MAaTEepHaJIbl BEIPOCIH OoJiee 4eM B 2 pa3a. B cBoo odepenb pocT LieH yCKOpsSET BHEAPEHHUE U
pa3paboTKy MAaJOOTXOAHBIX © O€30TXOJHBIX IPOU3BOJCTB, IIOCKOJBKY PpACIIUPSAIOTCS MPENeNbl X
HKOHOMHUYECKOW PEeHTa0EIbHOCTH.

HcTounnkamMu 0TX0/10B SBJISIOTCS:

® [IpUMECU B CBHIpbE, T. €. KOMIIOHEHThI, KOTOPbIE HE UCIOJIb3YIOTCS B JAHHOM IIPOLIECCE Ul MOJIyYeHHs

rOTOBOTO NPOJIYKTa;

® HEIOJHOTA IPOTEKaHUs MPOLIECCa, OCTATOK MOJIE3HOTO IPOAYKTA B CHIPHE;

e 11000YHBIE XUMHUUECKHUE PEAKIIUH, IPUBOAIINE K 00Pa30BAHUIO HEUCIIOJIb3YEMBIX BEIIECTB.

PanmonanbHOE ~ KOMILJIEKCHOE€ ~ HMCIOJIB30BAaHUE  ChIPbsl  IO3BOJSIET  YMEHBIIUTh  KOJUYECTBO
HEJOUCIIOJIb30BAHHBIX BELIECTB, YBEINYUTh ACCOPTUMEHT I'OTOBBIX MPOAYKTOB, BBIIIYCKAaTh HOBBIE IMPOMYKTHI
U3 TOM YaCTH ChIpbsl, KOTOpask paHbLIE YXOMIa B OTXO/BbI.

XapakTepeH IpUMep LIBETHOM METaJUIypruH, I/I€ IOCTOSIHHO PACTET KOJUYECTBO JIEMEHTOB, U3BIEKAEMBIX
U3 MUHEpanbHOro cbipbsd. 13 90 snemeHTOB, 00HapyXeHHbIX B Ouochepe 3emiu, NpeanpUsITUSIMUA [[BETHOU
METAJIITypIUH U3BJIEKAJINCH!

Too Yucno snemenmos
1913 15
1930 20
1940 24
1960 63
1970 74
1980 82
1990 88

N3 menbcomepkamux pyd, B COCTaB KOTOPBIX BXOJAT 25 3JIE€MEHTOB, u3Biekaercs 21 anement. U3
MOJMMETANTUYECKOT0 ChIPbsS M3BJIEKAIOT 18 31eMeHTOB M monydaioT 6osee 40 BUAOB TOBapHOW MPOIYKILIMH.
J1oJ1 TTOJIE3HBIX AJIEMEHTOB, U3BJIEKAEMBIX U3 MPHUPOJHOTO CHIPbS B IIBETHOM METAUIYPIMH, — OJHA U3 CaMbIX
BbICOKMX M gocturaer 80%. IloBelieHne BbIXOJA MPOJAYKTa HA KaKJOW CTaJuMU Tpolecca NPUBOAUT K
YMEHBIIECHUIO KOJIMYECTBA OTXOJOB M YBEIMYEHHIO KOMILUIEKCHOTO HWCIIOJIb30BAHMS ChIpbA. PamukaibHOE
CpPEeACTBO NMPOTUB MPOTEKAHUS MTOOOUYHBIX PEAKLUI — U3MEHEHNE TEXHOIOTHH.

2. Coz0aHue npUHYUNUAILHO HOBbIX U COBEPUIEHCMB08ANUE OCUCMEYIOWUX MEeXHON02Ull (cxem). ITO OUEeHb
BAKHBIM dTalnl B TexHoJoruu. Hampumep, B OCHOBY CO31aHMS AaTOMHOM IIPOMBIIUIEHHOCTH I10JIOKEHBI
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MPUHIIMITBI, WCKIIOYAIONINE 3arps3HEHHE OKpYKAMIIeH cpeipl WM 3HAYMTENbHO CHIDKaromme ero. Ha
npennpusaTu Atommaiia «PoJoH» BBICOKAa HAJEKHOCTh BCEX TEXHOJIOIMUECKHX CXEM M HOBBIX METO/OB
3aXOpOHECHHSI OTXOJOB. B uepHOW MeTajurypruu co3JaHa HOBas TEXHOJOTHUYECKas CXeMa, MO3BOJISIFOIIAS
COKpATUTh 3arps3HEHHE CPeJibl — IPSIMOE BOCCTAHOBJICHHE XKeJle3a.

3. Coz0anue 3aMKHYMbIX 8000- U 2a30000pomHublx Yuki0g. C TMO3UIHUNA IKOJIOTHUECKON O€30MacCHOCTH U
HAJEKHOCTH HE MEHee Ba)XKHOW NpPENCTaBIsIeTCs 3a/ada MO CO3JaHHUI0 3aMKHYTBIX BOJO- M Ta30000pOTHBIX
nukioB. Hanpumep, Ha T10 «Tymauepmer» opraHu30BaH 3aMKHYTHIM T'a30000pPOTHBIA UK, pa3paOOTaHHBINA
JUIsl  Ipou3BojcTBa cynepdocharHpix u  Apyrux (GochOpHBIX YHAOOPEHHH, YTO TO3BOJSET H30EXKATh
3arpsi3HEHUs] OKpYKaroIel cpeasl GTopugamu.

4. Koonepuposanue npednpusmuti, co30anue meppumopudibHO-nPoU3800CMBEeHHbIX KoMmniekcos. B
OOJIBIIMHCTBE CITy4aeB OTXOJbI OJJHOTO MPOU3BOACTBA SIBIISIFOTCS CHIPhEM JIJIsl IPYTHX MPOHU3BOJCTB. B CBs3M C
STUM MpejiaraeTcsi caM TEPMHUH «OTXObD» 3aMEHUTh Ha «IPOAYKTHI HE3aBEpIICHHOIO MpOou3BoAcTBa». [Ipu
9TOM OCHOBHAs 33J]a4a COCTOUT B M3BICKAHUH BO3MOXKHOCTEH JJIsi IPUMECHEHUS MPOJYKTOB HE3aBEPIICHHOTO
MPOM3BOJICTBA B JIPYIMX MPOU3BOJCTBAX WJIM OTPACIAX HAPOJHOTO XO3AHCTBA, KOTOPHIE MOIJU ObI CTPOUTH
CBOIO JICATEIILHOCTh HA HUX KaK HA BTOPHYHBIX MaTepPHAIBHBIX pecypcax. Hanpumep, B bpazminu u3 0Tx0/10B
MIPOM3BOJICTBA CaXapHOTO TPOCTHHKA MOJYYarOT CHUPT, UCIOJIb3YEMBbI B KayecTBe TOIUIMBA JJIs JBUraTenei
BHYTPEHHETO CTOPaHUSI.

Bonbiias pabota mpoBOAUTCS B Pa3NUYHBIX CTPAaHAX MO CO3JAaHUIO TaK HA3BIBAEMBIX «OAaHKOB OTXOAOBY, T.
€. M0 CHCTEMaTH3alldd OTXOJOB pAa3JIUYHBIX OTpacied MPOMBINUICHHOCTH, HaIlpPUMEp, XHUMHYCCKOM,
He(TEeXUMHUYECKOI OTpacieil, MeTalTyprum.

HauGonee OnaronpusTHBIE BO3MOXHOCTH JUII MEXKOTPACIEBOTO KOOIECPUPOBAHUS CKJIQJIBIBAIOTCS B
YCIOBUSIX TEPPUTOPUATBHO-TIPon3BoACTBeHHBIX KoMIUIekcoB (TIIK). Campbrit 5(hpexTUBHBIN THIT OpraHU3aIIH
MPOU3BOJCTBA — COYETAHNE MEKPANOHHON ClIEUUATIN3ALUN C BHYTPUPANOHHON KOOIIEpaLUEi.

5.4. be3oTxonHoe moTpedeHue

OOBIYHO TPOOIIEMBI SKOJIOTHU U PECYPCOCOEPEKEHHUS CBS3BIBAIOT C NESTEIBHOCTHIO MPEANPUATHI, YITyCKast
U3 BUAY, 4YTO pa3lIuyHble pecypchl NoTpeOisitorcs B ObiTy. OOBeMBl NOTPeOIsEMBbIX HaceleHHEM
MaTepuaIbHBIX OJlar U PECypcoB BecbMa 3HAUMTENbHBI. Hampumep, cOOTHOLIEHHE MEXIy MOTPEOJICHUEM U
HAaKOIJICHUEM B HallMOHAJILHOM JI0XOJ€ COocTaBisieT npuMepHo 3/4 : 1/4. Caenyer Takke OTMETUTh TEHCHIINIO
OIEPEXKAIOILEr0 pOcTa 00BEMOB OTXO0/10B MOTPEOIEHUS IO CPABHEHUIO C OTXOJaMH TPOMBIIIIEHHOCTH.

[Tyt mepexona K «0€30TXOIHOMY THUIY HOTpeOJEHHUs» HMMEIOT CBOM OCOOeHHOCTH. OJHa W3 HHX
3aKJII0YAeTCsl B TOM, UTO OTPACIH, OOCIYKUBAIOIIME HACEIECHUE, HAUMEHEE «TEXHOJIOTUYHBD» B OTHOIICHUU
6e3orxonHocTtu. [loMMMO TOro, YTO MarepuanbHble IEHHOCTH B 3THX OTpPACiiX paccpeloTOYeHbl B
COOTBETCTBHH CO CIIOKMBILEHCS CUCTEMOM pacceneHus 1o TEPPUTOPUH BCel CTpaHbl, 00bEMbI 00Pa3yIOIIUXCS
OTXOJIOB y KOHKDPETHBIX MOTpeOuTeneil BechMa HE3HAYMTEIbHBI, a CaMHU OTXOJbl OYEHb DPA3HOPOAHBI U
MHOTOKOMIIOHEHTHBI. [loso)keHne ocioxHserca TeM, 4To cdepa noTpedaeHusl B ropa3/lo MEHbIIEH CTENeHH,
yeM cdepa NpOM3BOJCTBA, MOJIAETCS SKOHOMHUYECKOMY perynupoBanuto. Cdepa mnorpebiieHHs Bcerna
OpUEHTHPOBaHA Ha KOHKPETHBIX JIOJEH, KUBYIIMX B COOTBETCTBUM C MHOTOYHUCICHHBIMU HAIMOHAJIbHBIMU
TPaIULMSIMU, OCOOCHHOCTSIMUA PETHOHOB, YPOBHEM KYJIBTYPBI U T.1I.

Takum 00pa3oM, JOCTHKEHUE PALMOHATIBHOIO UCIOIB30BAHUS PECYPCOB B cepe MOTPeOIeHHs — CI0KHAS
npobJemMa 1 ee pelIeHrne MOXKET ObITh TOCTUTHYTO C IIOMOIIBIO MEp, YCIOBHO pa3fesieMbIX Ha JIB€ OCHOBHBIE
rpynnsl. [lepBas oObeAMHSIET Mepbl, NPEANPUHUMAEMbIE B OTpacisiX OOIIECTBEHHOrO O0O0CTyKUBaHUS
(9KOHOMHYECKOE peryJMpoBaHue), BTOpas — MEPbl BOCIUTATEILHOTO XapaKkTepa, HalpaBlieHHbIE Ha BBIPAOOTKY
y KaXJIOro TrpaXkIaHMHA CO3HATEIBHOTO OTHOLIEHUS K MOTpeOIsieMbIM pecypcaM (peryjiupoBaHHe
BocnutanueMm). Ha mpakTuke 3TH Mepbl HOCAT KOMIUIEKCHBIH XapakTep, B3aMMHO JIOTOJIHAS JAPYT Jpyra.
BHenpeHne HOBBIX TEXHUYECKUX PEUICHHH, C TOMOIIbIO KOTOPBIX JOCTHUTAeTCsl IKOHOMUS PECYPCOB, JOKHO
COIIPOBOXAATHCS UX MPOIMAraHA0N U CO3IaHUEM YCIOBUH I LIMPOKOTO MCIIOIb30BaHUS.

Hanpumep, ogauM u3 Hambosee UCHOIb3YEMBIX PECYpPCOB Ul OBITOBBIX HYXKJ SIBJISETCS MUThEBas BOJA.
KunuimHo-KOMMyHaJIBHOE XO031CTBO HApsAAY C MPOMBIIUIEHHOCTBIO U CENBCKUM XO3HCTBOM — KpPYIHEHUIINI
notpeburens BoAbl. CrenuaaucTbl MOACYUTANM, YTO BOAONOTpPEOJIEHWE B pacueTe Ha OJHOIO JKUTEIs,
MOJIB3YIOIIETroCsl BOJOMPOBOIOM, cocTaBisier 200240 n/c., a moib3yromerocs, 00pasHo TOBOps, «BEIPOM» —
tonbko 20-40 1. Yame Bcero mnoTrepu BOABI BBI3BaHBl TEXHUYECKUMHU HENOJIAJKAMH, HapyILICHUSAMU
HKCIUTyaTallii BOJOINPOBOIOB M T.I. Peub WET, B 4YaCTHOCTH, O HEHCIPABHOCTIX OOOpPYIOBAaHUSA, yTE€UKax
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BOJbI U3 TpyO. Kpome TOro, MHOro muThEBOM BOJBI pAacXOAyeTCs HE MO HAa3HAUYEHUIO, HANpUMep, Ha MOJUB
3€JICHBIX HACAKACHUM, U T. 1.

Jlnist perieHnst BOpoca palMoOHAIbHOTIO BOJOIONB30BAaHM HEOOXOAMMO HAJaIuTh TIIATEIbHBIN yueT Bce
pacxoyeMoi BO/IbI M OIIEPAaTUBHO YCTPAHATh TEXHUUYECKHE HEMOJAKU B CUCTEMax Bogo-o0ecnieueHus. O Tom,
YTO BO3MOXKHOCTH JJISL 9TOTO €CTh, CBUIETEIbCTBYIOT 3HAUUTEIbHBIE Pa3INuns B YPOBHE NOTPEOJIEHNS BOJbI
MEXy PasInYHbIMU FOpOJaMHU U PETMOHAMM CTPaHBbl, @ TAK)KE JOCTUIHYTBIM YPOBHEM MOTpPeOJIEHHUs] BOJbI B
psne pa3BuThIX rocynapcts. Hampumep, B Mockse Haumnas ¢ 1997 r. Bemercs paboTa 1Mo yCTaHOBJICHHUIO
BOJIOCUETYMKOB B MHOTOKBAPTHUPHBIX JOMax Hapsay C BBeaeHHMEM B cTpod B 1994 r. cranuum «Pocay,
OCYIIECTBISIONIEH KOHTPOJIb BOJONPOBOAHOM BoabI o 70 mokazarensm 30 pa3 B cyrku. Takum oOpazom, ams
obecreyeHus: pallMOHAIBLHOIO NOTpeOIeHusT BOIbl HEOOXOAUM KOMIUIEKC Mep, OOBEAMHSIOUIMNA Iporpecc B
00JIaCTH 3KOHOMHUKH, OPraHU3alUN M TEXHHUKH, JOMOJHEHHBIH MpOoayMaHHOH 3()()eKTUBHON BOCHHTATEIHLHON
paboToH.

Bce 310 B 10JIHON Mepe OTHOCHUTCS M K MOTPEOJIEHHUIO APYTUX BUIOB PECYpPCOB, B YACTHOCTH, TOILIMBHO-
sHeprerudeckux. Hampumep, noTpeOieHHe 3JIEKTPO’HEPTHHM HAa OBITOBBIE HYKIbl B IOCIEIHEE BpeMs
exeroaHo ysennuuBaercss Ha 10%, B TO e BpeMs OIBIT NOKAa3bIBa€T, YTO TAKOE YBEIMUYEHUE HE BCErla
onpaBgaHo. OIHUM W3 HAalpaBICHUM HKOHOMHUHU DJIEKTPUUYECKON DSHEPruU SIBJISETCS MAacCOBBIM BBIITYCK
OBITOBOM TEXHUKH, 00ECIICUUBAIONICH pallMoHaTIbHOE TOTpediieHne aneKTposHeprun. Hanpumep, 3aMmeHa mapka
OBITOBBIX XOJIOJWJIBHUKOB Ha 0oyieeé 3KOHOMHUYHBIE MOJENIHU (C YCOBEPLICHCTBOBAHHOM TEIUIOM3OJISALMEH,
aBTOMATUYECKUM OTTAaMBAaHUEM) MTO3BOJIMJIA CHU3UTH NOTpeOsIeHne 31eKTpodHepruu. Ilepexos Ha «3uMHEe» U
«JICTHEE» BpEMs, NO3BOJIIOIIMN Jy4llle HCIOJIB30BATh «CBETJIBIE» Yachl CYTOK, B LIEJIOM IO HAPOIHOMY
XO3SICTBY JJa€T HIKOHOMUIO OKOJIO 3 MipJ KBT-u anexTposHepruu B roj, Ha 3—4 MiiH KBT-4 CHM)KaeT NUKOBbIE
Harpy3Ky SHEProCUCTEM.

B npunsroit OOH «BcemupHoil cTpateruum OXpaHbl HPUPOABI», B YACTHOCTH, 3amucaHo: «Mbl He
YHAcIeA0Baau 3€MJII0 HallMX OTLOB. MBI B3sUlM €€ B OJIT y HamuX Aerei». [1o03ToMy MMEHHO NpUHLMI HE
OpaTh «B3aiiMBI Y TIOTOMKOB» JIOJDKEH CTaTh OMPEACISIONINM IPHU MPHUHATHU BCEX 0€3 MCKIIIOYCHUsST PEIICHUI
II0 BOIIPOCaM MCIIOJIb30BaHUs IPUPOIHBIX PECYPCOB.

KonTpoJibHbIE BONPOCHI

1. B yeM oTiM4Me TEXHOTC€HHOTO KPYroBOPOTa BEHIECTB OT OMOT€OXMMHYECKUX KPYrOBOPOTOB BEILECTB B
npupone?

2. OTanvaercs 11 TEXHOTEHHBIH KPYrOBOPOT BEIIECTB B Pa3BUTHIX U B pa3BUBaroImuxcs cTpanax? Ecnu na,
TO B YEM 3TO OTIINUUE?

3. KeM BBefeHBI TEpMHUHBI «OE€30TXOJHBIE TEXHOJOTHW» M «MAJOOTXOJHBIE TexHojorum»? [lpuBenure
aQHAJIOTU ATUX TEPMUHOB, IPUHATHIE B AHTJIOSI3bIYHBIX CTPAHAX.

4. Kakuie OCHOBHBIE TIPUHIIUIIBI CO3/IaHUs 0€30TXOIHBIX U MaJTOOTXO/IHBIX MIPOU3BOJICTB BaM U3BECTHBI?

T'1aBa 6. DKOJOrHYecCKUii MEHEeIKMEHT
6.1. ITonsiTHe, npeaMeT M QPYHKIIUH IKOJOTHYECKOT0 MEHEIKMEHTA

Ixonocuueckum meneoncmenmom (OM) naszvieaemcs 6esonacroe ynpasienue nPUPOOHbIMU NPOYECCaAMU,
KOmMopoe onpeoensiemcs Kaxk OUOI02UYeCKUMU OCOOEHHOCMAMU 00beKkma YNpasieHus, max u COYuanbHo-
IKOHOMUYECKUMU O3MOdICHOCHAMU ynpasnsouezo [13].

Ilpeomemom DM siBRsieTCs TPOIIECC YIPABICHUS COBPEMEHHBIM ITPOU3BOJCTBOM, KOTOPOE OOECTICUMBAET
coyeranne 3(p(EeKTUBHOCTH TNPOU3BOACTBA C oXpaHOM okpyxkaromeil cpensl (OC), B TOM uucie cpeabl
oOuTaHUS YeJIOBEKa, U C PallMOHAILHBIM HCIIOJIb30BAHUEM IIPUPOJIHBIX PECYPCOB.

B ycnoBusix COBpeMEHHOIO 3KOJOIMYECKOro Kpusuca crparerneil DM sBisercss HaydHO OOOCHOBaHHas
HaIpPaBJIEHHOCTb Pa3BUTHS CUCTEMBI «4eoBeK—Onochepa», BeAymias K KOIBOIIOLUH MPUPOIbI U 00lIecTBa, Ha
OCHOBE KOTOPOH pa3padaThIBAIOTCSI METOJOJIOTMUECKUE U OPTaHU3aIMOHHBIE OCHOBBI YIIPABJICHUSI.

Konkpernsie pyHkimn OM:

® YIIPaBJIEHUE COCTOSTHUEM NPUPOJHBIX 3KOCUCTEM;

® YIIpaBJIEHUE COCTOSTHUEM COLMOTIPUPOIHBIX CUCTEM;

® YIIpaBJIEHWE COCTOSTHUEM U HUCIIOJIb30BAHUEM IIPUPOIHBIX PECYPCOB;

e yIIpaBJIEHHE BOCCTAHOBJICHHEM 3aI1acoB IPUPOJIHBIX PECYPCOB;
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® yIpaBJCHUE MPOLECCAMU AHTPONOICHHOTO IaBJICHHsS Ha NPUPOAY (peryaupoBaHHME MPOLIECCOB POCTa
HapoJIoHaceNneHus, ypoanuszanuu, 3arpssieans OC U UCIOb30BaHUS OTXOJI0B IPOU3BOJICTBA).

Nudpactpykrypa OM (cM., Hanpumep, [13]) BkIouyaeT OCHOBHBIE (DAKTOPBI, OMPEICIAIONINE

OIaronpuATHYIO 0OCTaHOBKY JJISl €T0 OCYIIECTBICHUS:

e (dopMUpOBaHKE HOBOIO MHUPOBO33PEHHUSA, B KOTOPOM OYIyT mpeodiaaTh SKOJIOTHUYECKHE MPUOPUTETHI U
LEHHOCTH;

® Ppa3BUTHE PKOJOTHMYECKOro 00pa3oBaHMs B HANPaBICHUU OBIaJieHUsI DOM;

® MOHHUTOPHUHT 3KOJOTHYECKUX CUTYaIUii;

e uHGOPMAIIMOHHOE U HAyYHO-METOI0JIOrHuecKoe obecreueHue OM;

e 1mpaBoBOE oOecrieueHue DM,

e pa3paboTka OOIIeH cTpaTeruu pa3BUTHS OOIIECTRA;

e HSKOHOMHYECKOe U (PMHAHCOBOE OOecreueHue.

OcCHOBHbBIE PUHIIUITBI MEHEKMEHTA!

® 0IIOpa HAa PKOJIOTUYECKOE CO3HAHUE U SKOHOMHYECKOE MOTUBUPOBAHUE;

® NpeayNpeauTeIbHOCTh U CBOEBPEMEHHOCTD PELICHUS IPOOIEM SKOJIOTUUECKOTO Pa3BUTHS;

® OTBETCTBEHHOCTH 32 SKOJIOIMUECKHE MOCIEACTBHSI BCEX YIPABICHUYECKUX PEIICHHUIA;

e UHTErpauus yrnpaBieHUs SKOJIOTUYECKUMHU MPOLIECCAMU;

® TI0CJIeI0OBATEILHOCTH (HEMPEPHIBHOCTD, TOATATHOCTH) PEIICHUS TPOOJIEM SKOJIOTHUYECKOTO Pa3BUTHSL.

6.2. CounonpupoaHas IKOCUCTEMA KaK 00bEeKT IKOJOTHYECKOr0 KOHTPOJIS

3a 3,5 mupa JeT cymecTBOBaHUS OWOCeEpbl BHIPAOOTAICS MEXaHHW3M IOJICPKAHHS IKOJIOTHYECKOTO
paBHOBECHSI €CTECTBEHHBIX 3KOCUCTEM. JKo/lo2uyeckoe pasHosecue €CTh HE 4YTO HMHOE, KaK COXpaHEHUE
MPUPOJHOM, €CTECTBEHHOM 3KOCHCTEMBbl B OIPEAEIEHHOM COCTOSSHUM B TEUEHHE XApPAaKTEPHOIO MJIs Hee
BpeMeHH (Hampumep, A Ouocdepsl — B paMKax reoJ0rH4eckoro nepuojia). 3To paBHOBECHE COXPAHSIIOCH JI0
MOSIBJICHHSI B CTOPUH XHM3HHU Ha 3emie poaa Homo. B ero nosnueitmeit popme — HOmo sapiens, BosHukieit
okono 40 ThIC. JeT Hazajd, ObUT M300PETEH HOBBIA CIIOCOO MPHUCIOCOOTCHUS K Cpele — U3MEHEHHUE CPEIbl.
Crioco0, KOTOpOro He 3Hajd HU OJIMH JKMBOH OpraHu3M, CYLIECTBOBABIIMN /10 MOSIBICHUS Ye€IOBEKAa. DTHUM
crocoboM sIBUJIach KyJlbTypa.

Uto MensieTcss B O3TOM (opMe IO CpaBHEHHIO CO CcTapoil? B ecTecTBEeHHBIX HKOCHUCTEMax UICT
HEMOCPEJACTBEHHBII 00MEH MEXIY >KUBBIMH OpTaHH3MaMH U HEeXHUBOU mpupoaoii. Ho mo mMepe ucropuueckoro
pasBuTHst HOMO sapiens Mexay OSTUMH JByMs 4YacTIMH DKOCHCTEMbI BCTPAMBAeTCS IOCPEIHHK,
KOHTPOJIUPYIOIIUNA €CTECTBEHHBI OOMEH. DTHM MOCPETHUKOM SIBISETCS YEIOBEUECKUI pa3yM.

[To mepe pa3BuTHs pa3yM IPOHUKAEeT B OOMEHHBIE MPOLIECCHl B 3KOcUcTeMe U npeoOpasyer ux. [Ipu stom
MEHSIETCSl XapakTep OOMEHa, OH CTAaHOBUTCS OOYCJIOBICHHBIM, 3a/laHHBIM, YMBIILIIEHHBIM. PyKOBOACTBYSCH
MHUPOBO33PEHUEM, YEJOBEK JCHCTBYET ILeleHanpaBieHHO. B pe3ynbrare dYenoBedecKOW JesTelbHOCTH
€CTECTBEHHBIE IKOCHCTEMbI TPAaHCHOPMHUPYIOTCS B COLIMOMPUPOIHBIC SKOCUCTEMBI, COCTOSIINE U3 HEKUBON
MIPUPOJIBI, )KUBOM MPUPOJBI U HE MPUPOABI — KYJIbTYphl. YeTOBEK MCMOB3yeT 3aKOHBI U CBOMCTBA MPUPOJIBI
MPOTUB HEE K€ caMoM, 3ajJaBas NMPUPOJIHBIM IpolieccaM Te HampaBieHHs, (GOpMYy M TEMIbl MPOTEKAHHS,
KOTOphle TpeOytoTcst eMy. Ha oCHOBe MO3HAaHHBIX 3aKOHOB MPUPObI YEIOBEK YCTAHABIMBAET CBOE IOCIOACTBO
HaJ Hell U obecneunBaeT e€ro ¢ NOoMoueo Tpyaa. Ho Tpyn — 3To He TonbKO Benukoe Oaaro Ui 4elloBEKa,
0CBOOOJMBIIEE €r0 OT pabCKOW 3aBUCHMOCTH OT MHpUPOJbl. Tpya Kak MOIIHOE CpPEACTBO BO3AEHCTBHS Ha
MIPUPOJIHEIE TPOIIECCH TaUT B ce0e U APYryr CTOpoHy. M3 ¢dakTopa co3uaaTensHOr0 OH MPH OMpPEIeTeHHBIX
YCIIOBHUSIX MOYKET MPEBPATUTHCS] B CBOIO MPOTUBOMOJIOKHOCTh — Pa3pyIIUTEIbHBIN (PaKTOp, 0COOEHHO B YacTH
pazpymenus OC.

B ycnoBusix yenoBeueckol AESITEIbHOCTH 3KOJOTHYECKOE PaBHOBECHE CTAJIO0 BHICTYNAaTh KaK COOTHOIICHHE
PECYPCHO-IKOJIOTUYECKUX BO3MOXHOCTEH MPUPOIBI U XO3AHWCTBEHHBIX MOTpeOHOCTel denmoBeka. M ecnu B
€CTECTBEHHON CHUCTEME MPOUCXOAUT CaMOPETyJslUs, CAMOHACTpauBaHHE BCEX MOJCUCTEM 3KOCHUCTEMBI, TO B
COLIMOTIPUPOTHOM IKOCUCTEME OOIIECTBO OepeT Ha ceOsl poiib OPraHU3aTOPa KU3HHU, poJib yrpaBieHa. OHaKo
70 HEJaBHEro BPEMEHHM 3TO YIPaBIEHHWE OCYIIECTBISJIOCH HE B MHTEpPECax COXPaHEHUS U Pa3BUTHS
COLIMOTIPUPOJIHOM SKOCHUCTEMBI B 1I€JIOM, @ B MHTEPECaxX COXPAHEHUs M PA3BUTHUS JIMIIb OJHOM €€ 4acTh —
camMoro yenoBedeckoro oomecTtBa. [IpeHeOpexeHne «MHTepecaMu» APYTUX TMOJCUCTEM — Teocepbl U
ounocdepsl, pacCCMOTpEHUE MX B Ka4eCTBE CPE/ICTBA yBENWYCHHS KOM(OPTa COIUATHHON >KM3HH OKa3bIBAIOT
JecTabuIM3upYIolIee BO3IeHCTBIE Ha BCIO CUCTEMY U HapyLIalOT 3KOJOTHYECKOE PaBHOBECHE.
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YenoBedeckoe 00IIECTBO KakK MojcucTeMa Ornochepsl BCeleno 3aBUCHUT OT OJIarOMOIydHsi CHCTEMBI B IIEJIOM.
Jpyrumu cioBaMu, T00allbHOE HAPYIICHHE SKOJOTHYECKOTO pPaBHOBECHs, Tepexoi Oumocdepsl B HHOE
KaueCTBEHHOE COCTOSHUE O3Hadalu Obl 7S deioBeuecTBa kaTactpody. ColuaibHble MEXaHU3MbI MOTYT €€
OTJANUTh WU MPUOIN3UTH, HO HE TUKBUAMPOBaTh. [l03TOMY mepes yeaoBeuecTBOM BO3HUKAET HACTOATEIbHAS
HEO0OXOIMMOCTh TOJJICPIKATh SKOJIOTHYECKOE pPaBHOBECHE, KOTOPOE, BO-TIEPBBIX, JKU3HEHHO HEOOXOIUMO
YeJI0BEUYECTBY U, BO-BTOPBIX, MPECTABIIAET COOOI0 KOJIOTr0-3KOHOMHYECKUM (PyHIaMEHT pa3BUTHS O0IIECTBa.

Bo BTOpoi#i monmoBuHe XX CTONETUS MOSBISAETCS MOHMMAaHWE 3aBUCUMOCTH OJaromnoyrydusi oOIiecTBa OT
OJaronoyiyurs KaxkJ0il moJICUcCTeMbl 001Iel cucTeMbl Ouocdepbl, MOHUMAaHUE HEMPUEMIIEMOCTH YIPaBICHUS
CHUCTEMOI B SrOMCTHYECKH IMOHATHIX HMHTEpecax JIoJed 3a CYeT MepedKCIulyaTanuu npupoabl. OTcrona
He00X0IMMOCTh BBIPAOOTKM HOBOM CTpaTernu YIpaBlIEHUSI CUCTEMOM B LENSIX €€ 03I0POBJICHUS. DTUM LIETISM,
B YACTHOCTH, CITY’KUT SKOJIOTUUECKUI MEHEKMEHT.

Ha neGonpmioM mpuMepe UCHOIb30BaHUSI MOBEPXHOCTH IUIAHETHI 3€MJISl YEIOBEKOM MOXHO YOEAUTbhCA,
HACKOJIBKO aKTYaJbHBI ITPOOJIEMBI 3KOJIOTHYECKOT0 MEHEDKMEHTA B HacTosmiee Bpems. [lnomans Beel cymu
Ha IUlaHere cocraBuser 149,1 muH kM’ u3 kotopbix 40 MiH KM® 3aHATO JCAHMKAMH W IIyCTBIHSAMH.
AHTpPOIIOTeHHBIE JTaHIMAaPThl 3aHUMAIOT IUIOMAAs 54 MIH kM%, U3 HEX 50 MiH KM% — TEPPUTOPUH
CEIbCKOXO3SIICTBEHHOTO HCIIOIB30BAHMS W TONBKO 4 MJIH KM? — 30HBI ypbanuzanuu. B XXI B. B cBsi3u ¢
pOCTOM HaceleHUs 3eMJIM OXHUIACTCs, YTO IUIONIA/Ib CEIbCKOXO3UCTBEHHBIX yrojauil Bo3pacteT 10 80 MIH
KMZ, a 30Ha ypOaHH3aIuu MOXET Bo3pacTu 10 20 MiH KM2. ITO 3HAYMT, 4TO OKojio 100 mMiH KMZ, T. €. BCA
MIPUTOJIHAS JJTS MCIIOJIb30BaHUs CyIa OyIeT paJluKallbHO MpeoOpa3oBaHa YSIOBEKOM.

B Hacrosiiiee BpeMsi COXpaHEHHE SKOJOTHYECKOT'0 PAaBHOBECHS TPAKTYETCSI KaK JOCTUKEHUE YCTOMUMBOTO
pazButus. llox ycmotiuusvim paszeumuem TOHUMAIOT YCTOMYMBOCTH TEMIIOB 3KOHOMHYECKOTO pocTa (10
HEKOTOPBIM OIIeHKaM, He Oosee 2—3% B roj), mpu KOTOpoM ypoBeHb AaBieHus Ha OC KOMIIEHCUPOBAICS Obl
TEMIIaMH CaMOBOCCTAHOBJICHUs €€ KauecTB [26, 41]. YpoBeHb XKH3HM 4YEJIOBEKAa HANPSIMYIO CBs3aH C
noTpeblieHneM MPUPOIHBIX PECYPCOB A0 TEX IMOp, MOKa Cpella CaMOBOCCTaHABIMBAET CBOM kadecTBa. Ho kak
TOJIBKO TEMITbI UCIIOJIb30BAHUS TPUPOJHBIX PECYPCOB MPEBHIIIAIOT TEMITBI CAMOBOCCTAHOBJICHHS CPEJIbI )KU3HU,
YeNoBeK, YTOOBl BBDKHUTH, JOJDKEH TPATUTh HOBBIE PECYpPChl U SHEPruio Ha moanep:kanue kadecra OC. B
3MOXY TOBAPHO-/ICHEKHBIX OTHOIIEHUH 3KOJIOTMUECKOE PAaBHOBECHE BBICTYMAET Kak cBOeoOpa3Hbli ToBap. Ero
CTOMMOCTb BKJIFOUAET MpsiMbIe 3aTpaThl Ha oxpaHy OC U KOCBEHHBIE, CBSI3aAHHBIE C OTKA30M OT IEPCIEKTUBHBIX
SKOHOMHUYECKH, HO TAryOHBIX SKOJOTWYECKM HauMHaHuid. [IpuMepom mocieaHuX MOXKET CIY>KUTh OTKa3 OT
CTPOMUTENHCTBA CKOPOCTHOW >KeNe3HOA0pOkHOM Maructpanu MockBa — Cankr-IletepOypr, cTpouTensCcTBO
KOTOPOW HaHeC0 Obl HETMONPABUMBIN BpeJl BCEMY €BPOIecKOMY perrnony Poccum.

B cBA3uM ¢ mouckamu BbIXOJAa M3 SKOJOTMYECKOrO0 KPHU3HMCA aKTUBU3UPOBAINCH MOMBITKH IMOCTPOUTH
HAay4YHYI0O TEOPHIO B3aMMOJIEUCTBHS TNPUPOJABI M oOmiecTBa. MaeT HaydHBIM TMOUCK OCHOBHBIX 3aKOHOB
ONITUMHU3AIMY B3aUMOJICHCTBUS OOIIECTBA U IPUPOJIBI, KOTOPBIE CTATU Obl 3aKOHAMU CaMOPETYJIISIIUN CUCTEMbI
«obmecTBo—Tmpupoaa». Cpenu STHUX 3aKOHOB IEHTPAJIbHOE MECTO MPUHAJICKHUT 3aKOHY ONTHMAIHHOTO
COOTBETCTBHS XapakTepa OOIIECTBEHHOTO Pa3BUTHUS COCTOSIHUIO MPUPOTHON CPEIbI.

ITo mopyyenuto OOH rpynmnoil ydenbix pa3paborana KoHuenmus ycToMUMBOIrO pa3BUTHS OOILECTBa,
onoOpeHHass Ha KOH(EpPEeHIMH MO OKpyXKarollehd cpene u pa3Butuio B Puo-nme-XKaneiipo («Puo-92») u
PEKOMEHJIOBaHHAsE BCEM CTpaHaM MHpa Kak oOIiasi cTpaTerusi MpeojoeHus TI00aTbHOTO KOJIOTHYECKOTO
Kpusuca [26, 41] .

B Poccun paszpaboran u omoOpen I'ocymapctBennoi Jlymoit u IIpaBUTENHCTBOM CTpaHbl HAIIMOHAIBHBIN
BapuaHT Konuenuuu. OH peKOMEHI0BAH PETMOHAM CTPaHbI JJI1 KOHKPETH3alUK U UCIOJHEHUS, XOTs MHOTHE
MPUHITUIIAATFHBIE MOMEHTBI, CBSI3aHHBIE ¢ MEXaHU3MaMH M CpelcTBaMH peann3anuu KoHmenmum Ha Mecrax,
MOKAa LIEHTPAJIM30BaHHO HE ONPE/CIICHBI.

Mogens ycroitumBoro pasputus Poccuiickoit denepaimy U €€ peruoHoB, mpemiaraemas Konnenuwuei,
MpeArnoaaraeT

e CHIKeHUe ypoBHs nasieHns Ha OC;

e ynyuiieHue kadectBa OC MO OTCIEKUBAEMBIM IapaMeTpaM YHUCTOTHI aTMOC(eEpPbl, THAPOCPEPHI, MOUBHI,

CHHXEeHHE 00bEMOB OTXOJI0B IIPOU3BOJICTBA;

e coxpaHeHue OuopaszHooOpasus;

® TIOBBIIICHHE YPOBHS )KM3HU HACEJIEHUS, B TOM YHCJIE YBEIIMUECHUE CPEAHEN MPOJOIKUTEIBHOCTH KU3HHU.

DTHU 3a/1a4u U SABIIAIOTCS TJIABHBIMU JUISI 3KOJIOTMUYECKOTO MEHEI)KMEHTA.

6.3. Dkojornyeckas 0€30MacCHOCTh
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KoHnenmust ycTOMYMBOro pa3BUTUS MpeANojaraeT CHCTEMY Mep MO OO0ECIEYEeHUIO 3KOJIOTMYeCcKOn
0e3omacHOCTH. JKono2uyeckas 0Oe30nacHoCmb — COCMOSHUE 3aujUujeHHOCmU Ouocghepvl U 4eno8euecKo2o
obwecmea, a Ha 20CYOAPCMBEHHOM YPOBHe — 20CY0apcmed Om Yepo3, B03HUKAIOWUX 6 pe3yibmame
AHMPONO2EHHBIX U NPUpoOHbIX 6030eticmeuti Ha OC. B TOHATHE SKOJOTHYECKOW OE30MacCHOCTH BXOIUT
CUCTEMa pEryJIMpOBaHUS W YIPABIEHUS, IO3BOJIAIOLIAS IPOTHO3UPOBATh, HE JOINYyCKaTb, a B CIy4yae
BO3HUKHOBEHMS — JINKBUAUPOBATH PA3BUTHE YPE3BbIYANHBIX cuTyanui [13].

DKosornyeckas 6e30MacHOCTh peau3yeTcsl Ha TI100aIbHOM, PETHOHAIIEHOM U JIOKAJTbHOM YPOBHSIX.

I'mo0GanbHBIA ypOBEHBb YIpaBICHHUS HKOJIOTMYECKON O€30MacHOCThIO MPEoJiaraeT MPOTHO3UPOBAHUE U
OTCJIeKHBAHUE TPOLIECCOB B COCTOSHUH OMOC(EPHI B IIEJIOM M COCTaBIAOMUX ee cdep. Bo BTOpoil monosune
XX B. 3TH MPOLECCHl BBIPAKAIOTCA B IIOOANBHBIX M3MEHEHUSX KJIMMAara, BO3HUKHOBEHUH «IIAPHUKOBOIO
s¢dexTay, pa3pylIeHUH 030HOBOTO 3KpaHa, ONMyCTHIHUBAHUY IUIAHETHI U 3arpsizHeHnr MupoBoro okeana. CyTh
rJ100aTbHOTO KOHTPOJISE M YNPAaBICHUS — B COXPAHEHWU U BOCCTAHOBJICHMHM €CTECTBEHHOTO MEXaHU3Ma
BocrpousBojictBa OC Ouocdepoit, KOTOPHIH HAMPaBISETCS COBOKYITHOCTBIO BXOJSIINX B cOocTaB Omocheps
YKUBBIX OPTaHU3MOB.

VYnpasienue ri1o0anbHON KOJOTHUECKOW 0€30MacHOCTHIO SIBIISIETCSI MPEPOraTUBON MEXIOCYIapCTBEHHBIX
otHomenuir Ha ypoBHe OOH, FOHECKO, IOHEIl u apyrux MeXayHapOIHBIX OpraHusanui. MeTobl
yIpaBJICHUS HA 3TOM YPOBHE BKJIIOYAIOT MPHHATHE MEXIYHApOAHBIX akToB mo 3amure OC B macmrabax
o6uochepsl, peaTr3auio MEXrocyJapCTBEHHbBIX SKOJIOTHUECKUX MPOTrpaMM, CO3/IaHNuEe MEKIPABUTEIbCTBEHHBIX
CHUJI TIO JIMKBHJIAIIMH YKOJIOTHYECKUX KaTacTpo(, MMEIOIUX NPUPOIHBII WIH aHTPOTIOTEHHBIN XapaKTep.

Ha rinoGanbHOM ypoBHE OB pelIeH Psii SKOJIOTHUYECKUX MPOOIeM MeXAyHapoAHOro maciradba. bonbmmm
YCIIEXOM MEXIYHAPOJHOTO COOOIIECTBA CTAJIO 3allpelieHHe HCIBITAHUI SICpHOTO OPY)KHS BO BCEX Cpenax,
KpOMe€ IOKa MOI36MHBIX UCIIBITAHUNA. JIOCTUTHYTBI COTIAIIEHUSI O MUPOBOM 3aIlpeTe KUTOOOWHOTO MPOMBICIIA U
[IPAaBOBOM MEKIOCYJAapCTBEHHOM pEryJIMpOBaHUU BBLJIOBA PBIOBI U JAPYTUX MOPENPOAYKTOB. 3aBEICHBI
MexayHapoaHnble KpacHble KHUTH € 1ENbI0 cOXpaHeHUs 6uopasHooOpasusa. CumamMu MHpPOBOTO COOOIIECTBa
MPOBOJUTCS HM3ydeHHE APKTHKH U AHTAPKTHUKH KaK €CTECTBEHHBIX OHOC(HEpHBIX 30H, HE 3aTPOHYTHIX
BMEIIATENILCTBOM 4YENIOBEKa, Ui CpPaBHEHUS C pa3BUTHEM 30H, MpeoOpa3oBaHHBIX YeIOBEUYECKON
JESITeNbHOCThIO. MeXIyHapoJAHbIM COOOIIECTBOM INpuHATA Jleknapauus o 3alpelieHud IMPOU3BOJICTBA
XJIaJJareHTOB-(PPEOHOB, CIOCOOCTBYIOLIUX Pa3pyLICHUIO 030HOBOTO ciost (Monpeains, 1972).

PernoHanpHBH ypOBEHB BKIOYACT KPYyNHbIE reorpaduiyeckue Wi KOHOMUYECKHE 30HBI, a
MHOI'ZIA TEPPUTOPUHM HECKOJIBKHX TocynapcTB. KOHTpOJIp M yNpaBi€HHUE OCYLIECTBISIIOTCA Ha YPOBHE
MIPaBUTENBCTBA TOCYApCTBAa U HA YPOBHE MEXKIOCYJapCTBEHHBIX cBsA3el (0O0beaunenHas Espoma, CHI', coro3
appUKaHCKUX rOCYyJapCTB U T.J1.).

Ha sTom ypoBHe cuctema ynpaBiieHUs SKOJIOTHUECKON 0€3011aCHOCThIO BKIIIOYAET:

® DKOJIOTU3ALNIO YKOHOMHUKH;

® HOBBIE YKOJIOTHUECKU 0€30MacHbIe TEXHOJIOTHH;

® BBIJICPKUBAHUE TEMIIOB SKOHOMMUYECKOTO Pa3BUTHUS, HE NPEMATCTBYIOLIMX BOCCTAHOBJICHHIO KayecTBa

OC 1 crtocoOCTBYIONIUX PALMOHATIBHOMY MCIIOJIb30BAaHUIO PUPOIHBIX PECYPCOB.

JJokanpHBIH YypPOBEHBb BKIKNYACT rOpoAd, PallOHBI, NPEANPHUATHS METAJUIYPTHH, XUMUYECKOMH,
HedTenepepabaThIBatOIe, TOPHOMOOBIBAIONIEH MPOMBIIUIEHHOCTH M OOOPOHHOIO KOMIUIEKCA, a TaKkxke
KOHTPOJIb BBIOPOCOB, CTOKOB M JIp. YTIpaBJI€HHUE SKOJIOIMUECKON 0€30MacHOCThIO OCYLIECTBIISIETCS] HA YPOBHE
aJIMUHUCTPALlMU OTJENIBHBIX T'OPO/OB, PallOHOB, MPEANPUATUH C MPUBJICYEHUEM COOTBETCTBYIOIIUX CIYXO,
OTBETCTBEHHBIX 32 CAHUTAPHOE COCTOSIHUE U MPUPOJOOXPAHHYIO €S TEIBHOCTb.

Perienne KOHKPETHBIX JIOKAIBHBIX MPOOJIEeM ompenenseT BO3MOXHOCTh JOCTM)KEHHUS LN YIpaBICHUS
9KOJIOTMYECKON 0€30MacHOCThI0 PErMOHAIBHOIO U TJ100anbHOro ypoBHEH. Llens ynpaBineHust focturaercst mpu
coOMoIeHMH MpuHIMINA rnepenadn uHdopmamuu o coctosHud OC 0T JIOKAIBHOTO K PErHOHAJIbHOMY H
r7100aJTbHOMY YPOBHSIM.

He3zaBucumo oT ypoBHs yHpaBJi€HHUs SKOJIOTHYECKON 0€30MacHOCThI0 OOBEKTaMU YIPABICHUS 0053aTEIbHO
SBIIAIOTCS. OKpY’Karollasi MpUpOAHAasl cpeda, T. €. KOMIUIEKC €CTECTBEHHBIX 3KOCHCTEM, M COLUOMPUPOIHBIE
9KOcUCTeMbl. MIMEHHO NOITOMY B CXEMe YIpABJICHUS SKOJIOTHYECKOH O0e30MacHOCThIO JI000Tr0 ypOBHS
00s13aTeIbHO ~ MPUCYTCTBYET  aHANW3  SKOHOMHUKH, (UHAHCOB, pECypcoB, MPaBOBBIX  BOIPOCOB,
aJIMUHUCTPATUBHBIX Mep, 00pa30BaHUs U KYIbTYPHI.

6.4. DopmupoBaHne MEXaHM3MOB NPHPOIONOJIb30BAHUS B PHIHOYHON IKOHOMHKE
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DKOHOMHYECKHE COOOpaXCHHSI OCTAIOTCS TJIaBHBIM TNPEMATCTBUEM sl JIIOOOTO pojaa pPa3yMHOTO
IJTAHUPOBAHUSA € LEIbI0 T0ATOBpeMeHHOro ucnoib3oBanus OC. N3BecTHbIM amepukaHckuil sxosor FO. Oxym
CUMTAET, YTO 3Ta mpobiemMa BO3HUKAET M3-32 PE3KOr0 HECOBIAJCHHS PHIHOYHBIX M HEPHIHOYHBIX HEHHOCTEU
[27]. He3aBHCMMO OT MOJUTUYECKON CHCTEMBI B Pa3HbIX CTPaHAX MPOMBIIIJIEHHbIE TOBApbl U YCIYTH, TaKHe,
KaK aBTOMOOWJIM WJIH DJIEKTPOIHEPTHUs, OLEHUBAIOTCS OYCHb BBHICOKO, TOT/Ia KaK HE MEHEE BaXKHBIC JIJISl )KU3HU
65ara ¥ yciayrv IpUpOIHOTO MPOUCXOXKACHUS BPOJI€ OYMCTKH BOJBI U BO3yXa U UX BO30OHOBIICHUS OCTAIOTCS
O00OBIYHO BHE SKOHOMHYECKON CHCTEMbI U 00JIa/1al0T OYEeHb HU3KOW JCHEKHOW CTOMMOCTBIO WM HE 00JalatoT
€10 BOBCE (CJIeI0BaTeNIbHO, COOTBETCTBYIOT «HEPHIHOYHBIMY [IEHHOCTAM). « DKOHOMHUCTHI HE IPUYUEHBI AyMaTh
O POJM OMOJIOTUYECKUX CUCTEM B DKOHOMHKE, €I MEHBIIC OHH JyMAalT O COCTOSHUU 3TUX cucteM. CTon
HSKOHOMHCTA MOXKET OBbITh 3aBajJieH CChUJIKAMHU Ha IOCJIETHUE JaHHBIE O COCTOSHUU 3/10pPOBbS 3KOHOMHKH, HO
SKOHOMHCT Ha CaMOM JIeJie peAKO ObIBaeT 03a00YEH COCTOSHUEM 3/I0POBBS IJIABHBIX OMOJIOTHMYECKUX CHCTEM
3emsn. OTCYTCTBUE DKOJIOTUYECKOM OCBEAOMJICHHOCTHM BHOCHUT CBOIl BKJIaJ B HEJOCTATKU SKOHOMHUYECKOTO
aHanu3a v (HopMUpPOBAHHE TOTUTUKI» [27].

BonbIIMHCTBO 3KOHOMHUCTOB MPUACPKUBAIOTCS MHEHHUS, YTO PHIHOK HAuyMHaeT JaBaThb cOOM, KOrJa OH
CTAJIKUBAETCS C PACIpPEICIICHUEM MHOTHUX MPUPOIHBIX pecypcoB. HecocTosTeNbHOCTh phIHKA OMpenesnsercs
KaK HECIOCOOHOCTh IIEHOBOM CHCTEMbl IOJJEPKUBATH >KENaTeIbHYI0 aKTUBHOCTb U IPHOCTAaHABJIMBATH
HEXeaTeNIbHYIO.

[IpoBenennsiii uepes kourpecc CIIIA Haunonanbnerit akt 06 oxpane OC cran nepBoii MOMBITKON MOJIBECTH
B HAIIMOHAJILHOM MaciiTabe MpaBOBYIO OCHOBY IOJ PacHpOCTPaHEHHWE CHUCTEMBI IIEHHOCTEH Ha MPUPOAHYIO
cpeny. AKT TpeOyeT, 4YTOOBI MPU KAKIOM IUIAHUPYEMOM AaHTPOIOT€HHOM HAapYIIEHUU COCTaBIISIICS
ounHManeHEIA 0TYET 00 ymiepOe. DTO JOJDKHO MPUBECTH K YITYUIICHUIO MPOLEAYPhl YCTAHOBJICHHS OOIIEH
OLIEHKH, BKJIFOUAIOIEH OLIEHKH 3aTpaT U MPHUObLIEH AJsi MPUPOIHBIX U OOIIECTBEHHBIX COOBITUH.

OdeHp BaXHO KJIACCU(UIIMPOBATH IEHHOCTH HAa PBIHOYHBIC M HEPBIHOYHBIE. K pwuinounviv yennocmsm
OTHOCSITCSI B OCHOBHOM IPOM3BOJIMMBIE TOBAphl U yciayru. Ha peiHKe cBOOOIHOTO MpeANnpUHUMATEILCTBA OHU
pacrnpeiesnsoTCs 0 3aKOHaM CIpoca U MPEATIOKEHHS TOCPEICTBOM HEOTPaHUYEHHON KOHKYpeHIuU. B Teopun
PBIHOYHAS CTOMMOCTH OTpa)kaeT OOILIECTBEHHYIO OLIEHKY TOBapa U YCIYT, YTO MPUBOAUT K IPPEKTUBHOMY
pacmpeneneHdo pecypcoB. Ha mnpakTuke 5TO He Bcerna Tak, MO3TOMY JOIYCKAaeTCs HEOOXOIUMOCTh
HEKOTOPOTO PETYJIUPOBAHUS CO CTOPOHBI TOCYAApPCTBA.

Hepvinounvie yennocmu — 3TO TIaBHBIM 00pa30oM TOBAapbl W YCIYTHM MPUPOJIbI, UX HHOTJA HA3bIBAIOT
«CBOOOJHBIMUY UITU «OOUIUMEY, UITU «OOLIECTBEHHBIMUY» TOBapaMu U yciiyraMu. OObIUHO 3TH «OecTiiaTHbIC»
IIEHHOCTH CYIIECTBYIOT BHE PHIHOYHON AKOHOMHKHU. HephIHOUHBIE IIEHHOCTH TOJIEJICHBI Ha JIBE KaTETOPUU:
XapaKTEepU3yeMbl€ U HEXapaKTepU3yEMBbIE.

[To MHEHUIO OOJIBIIMHCTBA YKOHOMUCTOB, Xapakmepu3yemobiM HEPHIHOUHBIM IIEHHOCTSIM MOKHO MPUITHCATh
JIEHEKHYI0 CTOMMOCTh Ha SI3bIKE PHIHOYHOM SKOHOMUKH. Hampumep, cTOMMOCTb HU3BSATHS MPUPOIHON CpPEIb
MOXHO OBUIO OBl OMPENENIUTh HMCXOIs W3 TOr0, YTO CTOWJIO OBbl OOECIleuyeHHWE HCKYCCTBEHHOW 3aMEHBI
OecrmaTHBIX Onar U ycayr (Hampumep, nepepadoTKH OTXOJI0B), MpeaaraeMbIX MPUPOTHON IKocucTeMoi. Tak
MOHO OBLIO OBl OMPENIETUTH IIEHHOCTh PEKH JIJII ACCUMUIISAIINMA OTXO/IOB.

Hexapaxkmepu3zyemvle IGHHOCTH HE MOTYT OBITh BKJIIOYEHBI B OOBIYHBI B SKOHOMHUKE pacdyeT CTOMMOCTH.
OHU TpenCTaBISAIOT IEHHOCTh NJisi JKU3HEOOeCleueHus MPUPOJHBIX cucTeM. Jleca, cremu, peku, o3epa H
OKE€aHbl OCYIIECTBISIOT, CMSIT4alOT W CTAOMIM3HPYIOT aTMochepHble M TUIAPOJOTHMYECKHE LHUKIBI U
KPYrOBOPOTHI MUHEPAIBHBIX AJIEMEHTOB. K 3TOH ke KaTeropuu OTHOCHUTCS MpUCYIIas OMOJOTUYECKUM BUIAAM
LIEHHOCTh, LIEHHOCTh TY3€MHOM KYJIbTYpbI, KpPacOThl MHPHUPOABI M MHOXKECTBO AICTETUUYECKUX LEHHOCTEH,
KOTOpPBIE CO BPEMEHEM TOJIy4aroT Mpu3HaHue Jrojiel. HexapakTepusyemble KaTerOpUH SIBISIOTCS JTUYHBIMHA U
OOIIIECTBEHHBIMU IIEHHOCTSIMHM, @ HE YaCTHBIMU DPHIHOYHBIMHU, C KOTOPHIMH OHU OYEHb YacTO MPUXOJIAT B
KOH(JTUKT.

OpHrM W3 MEpPBBIX YKOHOMUCTOB, OPOCHBIIHUX BBI30B CBOOOAHOMY PBIHKY Kak CpeACTBY 3(PPeKTHBHOTO
pacmpeneneHuss pecypcoB, Obutl aHrauiickuii sxkoHOoMuCT A.C. Ilury [27]. OH 3aocTpun BHUMaHHUE Ha
HEJO0CTaTKaX PbIHKA, KOTOPBIE MPOSBISIOT ce0sl, eclii OU3HEeC MpecieayeT TOIbKO CBOM HHTEPECH, HE 3a00TACh
00 oOmecTBeHHBIX. OH THCan, YTO TOJBKO TOCYAapCTBO MOXKET YCTAaHOBUTH O0s3aTeNbHBIE TpaBWIa H
HCIIOJIb30BaTh X JJIS 3allIUTHI BO3/IyXa U BOJbI OT OMACHOCTHU 3arpsi3HEHMUSL.

Heokpemnmue peiHOUHBIE OTHOHIEHUss B Poccun co3maroT HOBYHO yrpo3y st coctosauss OC u
palMOHAIBHOTO TMPUPOJIONOJIb30BaHUsA. VMEHHO B 3THX YCIOBHUSAX PALMOHAIBHO BHEAPEHHE CHUCTEMBI
9KOJIOTUYECKOTO PETYIUPOBAHUS TPHUPOAOIONb30BaHus. Co3laHne SKOHOMHYECKOTO MEeXaHW3Ma IUIaTHOTO
MPHUPOJIONONB30BaHUS B TEPEXOHBIN Tepuos (OopMHUpPOBAHUS PHIHOYHBIX OTHOIIEHUH MpeaycMaTpUBaeT:
IJaTy 3a TPUPOJHBIC PECYPCHl, BBIIAYy MTPEANPUITHIM JUIEH3WH Ha MPUPOJOIOJIB30BAaHUE, IIIATy 3a
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3arpsi3HEHUs, (OPMUPOBAHUE SKOJIOTUYECKHX (POHIOB 3a CYET CPEICTB OIUIAThl 3a BBIOPOCHI, IITpadHBIX
wiarexen u T.1. PopMUpOBaHHE S3KOHOMUYECKOIO MEXaHU3Ma IMPUPOOINOIb30BaHUS B YCIOBHUAX Iepexonaa K
PBIHKY Oy/leT MPOUCXOJUTh B TOM YHUCIIE B HANpPABICHUU COIMATBHO-’KOHOMHYECKON OLIEHKH PECypCHOTO
MOTEHIMAaJIa MPUPOBI U SKOJIOTUYECKOT0 COCTOsAHUs Teppuropuil. Kpome toro, Oosbiias poiab OTBOIUTCS, B
YaCTHOCTH, KPEAUTHO-(DMHAHCOBOMY MEXaHU3MY IIPHPOJIOTIOJIb30BAHMS.
Bomnpoc o pa3paboTke cucTeM OLEHKH CTOMMOCTH 3JI€MEHTapHBIX €ANHUL] Onocdepsl 0cTaeTcs akTyaabHbIM
0CcOOEHHO /IS CTPaH C MEePEeX0THON IKOHOMHKOM, K KOTOPBIM MPUHAUIEKHUT U COBpeMeHHast Poccust.
Takue oLleHKH JOJKHBI OTBEYaTh HA BOINPOC: KAKUE 3aTpaThl JOJDKHO OyJIeT MOHECTH OOLIeCTBO Ui TOTO,
9YTOOBI BOCIIOJIHUTH MOTEPH B PEryIsATOPHON (QYHKIUH Ouocepbl, CBI3aHHBIE C JErpajallueil IKOCHUCTEM,
00YCIIOBJIEHHOM €ro esATeIbHOCTBIO.
CymiecTByromye METOIMKHA pacueTa CTOMMOCTH TEPPUTOPUU | yiepOa He MO3BOJISIFOT MOJI00HBIM 00pa3oM
IIOJIOWTH K OLIEHKE CTOMMOCTH. bosee Toro, ombIT rpymisl 10 PyKOBOACTBOM OTeYeCTBEHHOro sKkoiora B.H.
bonbiiakoa 1o pazpabotke oneHok Bo3zaencTBus Ha OC CBUAETENBCTBYET O TOM, UTO PACCUMTAHHBIE 10 ATUM
METOAMKaM yliepObl BO30OHOBUMBIM pecypcaM 10 CBOMM pa3MepaM He CONOCTaBUMBI C IPUOBLIbIO, KOTOPYIO
MO>KHO MOJIYYHUTb IPU pa3paboTKe He(YTIHBIX WIH Ia30BbIX MECTOPOXKACHUH [3].
B paGoTax 5KOHOMHCTOB IIPU OLIEHKE BO30OHOBUMBIX PECYPCOB UCIOIb3YETCs TaK HA3bIBAEMBIH pecypcHublii
n00X00. DTO O3HAYAET, YTO YKUBBIE KOMIIOHEHTHI 3KOCHCTEM MOJIYYal0T CTOMMOCTHYIO OIEHKY TOJIBKO B TOM
cllyyae, €ClId OHM BOBJICYEHBI B IPOLIECC OOILECTBEHHOTO NPOU3BOJCTBA, SBIAIOTCS HEOOXOAMMBIMU IS
MIOBCEIHEBHOM >kM3HM oOmecTBa [3]. [Ipyrumu cioBamM, OHM OTHOCATCS K KAaTErOpUU XapaKTEpPU3yEeMbIX
HEPBIHOYHBIX 1IEHHOCTEH [27].
OCHOBHBIE IPUHITUIIBI, HCIIOJB3YEMBbIE ITPH pa3paboTKe METOMK omnpeneneHus ymepoa OC, BO3HUKAIOIIETO
IIPU CTPOUTENIBCTBE U FKCIUTYaTAL[MH IPOMBILIUIEHHBIX 00BEKTOB, BKIIOYAIOT CJESAYIOIINE TOJI0KEHU:
e HEOOXOJMMOCTh KOMIICHCAIIMM 3aTpaT Ha BOCHPOHM3BOJICTBO HAPYIICHHBIX WM YHHYTOKECHHBIX
MPUPOJHBIX PECYPCOB;

e yueT NOTPeOHOCTEH S3KOHOMUKHM U MPEJOTBpALLlCHHE BO3MOXKHBIX IOTEPh IPHUPOJIHBIX PECYPCOB,
BBI3BAaHHBIX JI€SITEIbHOCTBIO IPOMBILIICHHBIX NPEANPUATHH (Cpeo3alunuTHAs JesITeIbHOCTD);

¢ HEOOXOJMMOCTh BHIPABHUBAHUS SKOHOMUYECKHUX YCIIOBHI M MOCIEICTBUI EATEIFHOCTH XO3SHCTBEHHBIX
CyOBEKTOB, KOMIIEHCALUS] SKOHOMUYECKHX MOTEPh (YIYILIEHHBIX BHITO).

ITo nannbiM bonbmiakoBa u zip. [3], HanMeHee pa3padOTaHHBIMU IIPU OLIEHKE YIIEpOOB, HAHOCUMBIX Pa3HbIM
BUJIAM PECYPCOB, CIEAYeT CUUTATh KaK TEOPETHUYECKHE, TaK U METOJUYECKUE BOIIPOCH! OIpeesieHus yiiepoa
JIECHBIM M JPYTUM BO300HOBHMBIM pecypcaM (OXOTHHUYbE-IIPOMBICIOBBIE, pECYpChbl MOOOYHOIO MOJIb30BAHUS
necoM U 1ip.). Hampumep, noneHHas miata B HACTOSIIEE BpeMs HE 3aBUCUT OT 3aTpaT Ha BOCIPOU3BOJICTBO,
MOJITOTOBKY M BOBJIEYEHHE B O0OOPOT JIECHBIX pecypcoB. PeanbHble 3aTpaThl M aCCUTHOBAHMS Ha JIECOBOC-
CTaHOBHTEJbHBIE, JECOXO3SHUCTBEHHBIE MEPONPHUATHS B PA3IUYHBIX YCIOBUSX 3HAYMTENBHO (B JECATKH paz)
pa3nuyaroTcs.

B 3aBucuMoCTH OT pa3iMyHBIX IOAXOJIOB CXEMa pacdyeTOB TaK)KEe MOXKET pasnuyarhes. Tak, Hampumep,
OXOTHHUYbE XO3SIMCTBO BJIAEIO TOJBKO COOCTBEHHO OOBEKTaMU OXOThI M HE BJIAAETIO OXOTHUYBUMH YTOAbSIMU.
Jleca oTHOCWINMCH K BEIEHHUIO JIECHOTO XO3SHCTBA, SBIASACH OJHOBPEMEHHO OXOTHMYBUMH YTOJAbSIMH,
CEeNIbCKOXO035IICTBEHHBIE YroJbsi — K BEIEHHUIO CEJIbCKOTO XO3fAHCTBA. DTO MOPOXKIATIO0 METOJUKU pacdera
yIepOoB TOJBKO JJISi OXOTHHYBHMX JKUBOTHBIX WM JJISI OXOTHHYBHX >XHBOTHBIX BKYIE C OXOTHHYBHMHU
YTOJbSIMH.

[Ipu ucronb30BaHUK PECYPCHOTO MOIX0/1a K OLIEHKE CTOMMOCTH BO3HHUKAIOT JIBE€ OCHOBHBIE MPOOJIEMBI:

e IeHbl pecypca. B coBerckoe Bpems He ObUIO BBIpaOOTaHO €IUHOrO TOAXO0Ja K Mpobieme

1ieHoo6pasoBanus [3]. B HacTosiee BpeMst 3TO YCIOXKHSIETCS TTOSIBICHUEM WH)IIAINM;

® IIpU PECYpCHOM IMOAXOJIE K OIIEHKE MpH pacueTe ymepOa MCKII0YaeTcs OrPOMHBIN Kilacc OOBEKTOB, HE

UMEIOIIMX B HACTOSIIEE BpeMs MOTPEOUTENbCKOM CTOMMOCTH. JlpyrMMu clioBaMH, 3TH OOBEKTHI
OTHOCSITCS K KaTErOpUH HEXapaKTepU3yeMbIX HEPhIHOUHBIX LIeHHOCTEH [27].

AOGCYpIHOCTB MOI0OHOTO PACCMOTPEHHUS 3aKIIFOYAeTCsl B TOM, UYTO YeJOBEK MPU TaKOM MOJXO0J]E K pacueTy
yIIepOoB OKpy>Karoliel MpupoaHON cpeie (HaKTUUECKH PACCUUTHIBACT yIiepO OJHUM BHUIOM XO3SHCTBEHHOU
YeJIOBEYECKON JEATENbHOCTH (HAmpUMep, MPU OCBOCHUU HEQPTSIHBIX WM Ta30BBIX MECTOPOXKJIEHHI) qpyromy
BUJy XO3SWCTBEHHOM 4YEIIOBEYECKOW JEeATENbHOCTH (HampuMep, JIECHOMY, OXOTHHYbEMY, pPBIOHOMY
X035IICTBaM), HO HUKAK He MPUpOoAHOH cpene [3].

Kopennast nepectpoiika cucTeMbl 00II€CTBEHHBIX IEHHOCTEN JOKHA TPOUCXOIUTh 110 JIMHUU BKIIIOUEHUS B
UX YHMCIIO CTOUMOCTH PECYPCOB NMPHUPO/Ibl, BEIPAKEHHON B IEHE)KHOM YKBHBAJICHTE.

67



6.5. HoBblii 10aX0 K OILIEHKE CTOMMOCTH OMOTHYECKHX KOMIIOHEHTOB DKOCHCTEM

PazpabareiBaemprii rpynmoii B.H. bonpmakoBa mogxon k ornenke croumoctu OC oTimMyaercs TeM, 4TO
OLIEHUBAETCS CTOMMOCThH KJIFOUEBBIX BUJIOB, COCTABISIONIMX 3KOCHUCTEMY. DTO IMO3BOJIAET Oosiee WM MEHee
KOPPEKTHO COIMOCTaBUTh paboTy mo mnojaepxkaHuto mnoctossHcTBa OC, OCYIIECTBISIEMYIO KUBBIMU
KOMIIOHEHTaMHU SKOCHCTEM, C YEJIOBEYECKOH JesITeIbHOCThIO. JIt00as X0341iCTBEHHAS WM WHAs JEATEIbHOCTbD,
HaHOCsIIas yiuep0d SKOCHUCTeMaM, JOJHKHA OLEHUBATHCS B HEKHUX €IMHBIX M OOLIMX MOKA3aTeNsX Ui OLEHKU
TOT0, YETO0 k€ OOJIbIIE MOTYYUT OOLIECTBO OT JAaHHOM XO35SHCTBEHHOW JAEATEIbHOCTH — BPEia MITU TOJIb3HI.

Metoauka, pazpaboTaHHasi CHEHATUCTaMH YIIOMSHYTON IpYyMIbl, JaeT OCHOBY JAJISi OLEHKU BO3JEHCTBUIN
YeJI0BEKa Ha SKOCUCTEMBI U MO3BOJISIET B COMOCTABUMBIX €IUHHUIIAX (MMH MOTYT OBITh €IMHHUIIBI MOIIIHOCTH WU
JICHEKHBIC) OLICHUTHh cpenoodpazyromy ¢yHkmuo ouochepsr [3]. Cremys 3TOH HIEOIOTHH, HEOOXOIUMO
pa3nenarh ymep0d, HaHOCHMBIN Ouocdepe, U yuiepO, HAHOCUMBIA OTPACISIM XO3SKUCTBA, IKCIUTYaTHPYIOIIUM
BO300HOBHUMBIE IPUPOJHBIE PECYpPChl, MPU CTPOUTENHCTBE U HIKCIUIyaTal[MM MPOMBINUICHHBIX OOBEKTOB B
JIPYTUX OTPaCIsX.

ABTOpPBI HOBOTO MOJIX0Jla OOOCHOBBIBAIOT BO3MOKHOCTH HCIIOJIB30BAaHMS MOIIHOCTH B KayeCTBE MEPBOTO
OpUOIMKEHUST K PeabHOM 3KOJOr0-?KOHOMHYECKON OLIEHKE OMOJIOTMYECKHUX pecypcoB. Iloa MOIIHOCTBIO
MOHUMaeTCs cleAyromee. Bce kuBble cHCTEMbl 00JaJal0T OMPEAENIEHHONM MOIIHOCThIO PpaboThl IO
COXPAaHEHHIO YIIOPAJOYCHHOTO COCTOSHHS IyT€M OTKAYKH HEYIOPSIOYECHHOCTH, T. €. YMEHBIICHHUS YHTPOIIUU
BHYTPU 3THX CHCTEM. JTa MOIIHOCTbh 3aBUCUT OT KOJUYECTBA COJIHEYHOW SHEPruu, KOTOPYIO HEOOXOAMMO
3aTpaTUTh B MHUILY BPEMEHU JJIS TIOJ/ICPKAaHMSI COCTOSIHHS KUBBIX CHCTEM C HU3KOH sHTponuel. M3mepenne
STOW MOIIHOCTH MOXKET CIY>KUTh OAHOW M3 OTIPABHBIX TOYEK Ji OLEHKH CTOMMOCTU JKHUBBIX CHCTEM.
BripakeHne cTOMMOCTH B €IMHUIIAX MOIIHOCTH JIETKO IEPEBECTH B AKBUBAJICHT 3aTpaT Ha MOJYyYSHHE TaKOTro
e KonmdecTBa sHepruu oT CoJlHIla TEXHUYECKUMU CPEIICTBAMH.

JUist MIUTIOCTPAIiii BO3MOXKHOCTH MICTIOJIb30BAaHMSI B KAYECTBE MEPBOTO MPHUOIMKEHHS K pealbHON SKOJIOTO-
SKOHOMMYECKON OIIEHKE OHOJOTHYECKHX PEeCypcoB pAacCMOTPUM CXE€My IIOTOKOB uepe3 CTaOHIbHYIO
HKOJIOTHYECKYIO CUCTEMY, MPEICTABICHHYIO YeTHIPhMS TPO(YHUUECKIMH YpOBHIMH (puc. 6.1).
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Puc. 6.1. Cxema nomokog snepeuu uepes uemoipexyposHesyto IKOCUCTEMY .
P — npoaynentsi, Cl — koncymentst 1 nopsizika, Cll — KOHCYyMEHTBI BTOPOTO HOPS/IKA,
RED — penyuentsl, A 1 Ry - BXOASIIE U HCXOAIINE IOTOKU SHEPTHH
qutst K-20 Tpoduueckoro ypoBHus coorBerctBeHHo (K = 1,2, ...)

Kaxnpiii Tpoduueckuil ypoBeHb NPEICTaBIEH COBOKYNHOCTHIO MOMYJISAIUN pa3iIudHbIX BUAOB. OTHU
NOMYJSIUM  UTPAOT pPa3HYyI0 pojb B OOIIEM KpPyroBOpOTe BEIIECTBA W OSHEPruM (OCHOBHYIO WIIH
BCIIOMOTaTeNbHYI0), TpPH OSTOM CTAllMOHAPHOE COCTOSIHME HKOCHCTEMbI OJHOBPEMEHHO OKa3bIBaeTcs
JUHAMUYECKUM — PAacX0j CBOOOHOM SHEPTUHU MPH MPOTEKaHUN HEOOPATHMBIX MPOIECCOB KOMIIEHCUPYETCS ee
nputokom ot ConHIa.

VYcioBrue CTalMOHApHOCTH COTJIACHO NEPBOMY Haudaly TEPMOJMHAMUKU (3aKOHY COXPAaHEHMs SHEPTHH)
cobmonaeTcs, eciau

A zzn_:Rk . (61)

[Tockonbky Ry — 3aTpaThl sHepruum Ha MOAJEP)KaHUE COCTOSIHUS B €IUHUILy BPEMEHH (MOILHOCTbH), TO
HMHTETPAIBHYIO OLEHKY YKOCUCTEMBI MOYKHO IOJIYYUTh CIOKEHUEM MOILIHOCTEM OCHOBHBIX €€ KOMIIOHEHTOB —
UX CyMMa SIBJISIETCS OLICHKOM TOTO KOJIMYEeCTBa SHEPTUH, KOTOpast MOTpedIIIeTcs B €AMHUILY BPEMEHHU.
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Hcnonb3yss 3TOT MOAXOA, MOXKHO OIICHUTH DSHEPTEeTHYECKYI0 CTOMMOCTH Pa3jMYHBIX OHOJIOTHYECKHUX
00BEKTOB. MakcUManbHO YIPOIEHHAs OLIEHKa UMEET BUJI:

k
C, :Qk®k+Rk/H p;, (6.2)
j=1

rae C, — croumocts K-20 Buna (kBt/t m JDx/T B rox), Qx — sHepreTuueckoe conepkanue TkaHeid (k/x),
©®, — Bpems 000poTa IHEPruu TKaHeH (OuoMacchl), Ry — MHTEHCUBHOCTbD JIbIXaHUS MoAaepkuBanus (KBT/r nm
JIx/T B rOn), Pj — KO3 (UINEHT yCBOCHUS SHEPTUHU IIPU NEPEX0ie ¢ TPODYHIESCKOTO ypOBHS | -1 Ha yPOBEHS .

HcxomapiM MaTepuanoM Ui OLIEHKH CTOMMOCTH (6.2) IODKEH CIYXKHUTh CHHCOK BHIOB (OOBEKTOB),
KOMITOHYIOIUX JaHHYI0 3KOCHCTEMY C MPUIMUCAHHBIMU UM 3HaueHUus MU Qy (9HepreTuueckoe coiepiaHue
TKaHed OJHOM ocoOum wuiaM eaumHHUIBI Ouomaccel), O, (ckopocTb obopora Ouomaccel), Ry (Heprus

caMmonozepkanus) U px (ko3 duiment, oTBevaronii TpopUIECKOMY YPOBHIO JaHHOTO BUAA).

KopoTko ocTaHOBHMCSI Ha METOIMKE pacueTa mapameTpoB ypaBHeHHs (6.2). IIpu pacdeTax sHepreTn4ecKon
CTOMMOCTH 0co0eii oneHka Qy mosyyaercs B pe3ysibTaTe YMHOKEHUS TEIUIOEMKOCTH €JMHMIIBI MacChl TKaHEH
Ha OOIIYI0 Maccy 0coOu:

Qk=0W, (6.3)

rie (k — TerIoeMKocTh, Wy — Macca Tesia ocoou.

B nurtepatype HakorieH 601101 MaTepral Mo TeIIOEMKOCTAM (CM., Harpumep, [27]).
Ckopoctb obopora ®, 00paTHO MPONOPLHUOHAIBHA CPEJHEMY BPEMEHHM pPEreHepalu, KOTOpyl Ipyoo

MO’KHO CUHUTAaTh PaBHOM OJAHOHN TPETH MaKCUMAaJIbHOI'O BPEMEHH KU3HHU.

Bo3moxHOCTh mopgzep:kanus Ry mpuMepHO BJBOE IMPEBBILIAET YpPOBEHb OCHOBHOIO obmeHa Y. B cBoro
oyepeslb OCHOBHOW OOMEH TEIUIOKPOBHBIX JKMBOTHBIX 3aBUCHT OT MAacChl Tejla M 3Ta 3aBUCHUMOCTb XOPOILO
OIMCBIBACTCS YPAaBHEHHSIMH BUIA

Y = aw®, (6.4)

rae KodQQUIMeHTHI & 1 b HaiieHb! s OOJIBIIMHCTBA IPYII )KUBOTHBIX (HAPUMED, JUISl MICKOTTMTAIOIIUX
a =1,855 u b=0,74).

JUIsi paCTHTENbHBIX OOBEKTOB, HANPHMEp JUIS JPEBECHHBI, DHEPrHIO MojulepkaHus Ha 1 M° 3amaca
JPEBECUHBI MOXKHO OLIEHUTH 10 opmyIie

Rk(200)=0,417pq, (6.5)

IJie p — YCIOBHAs INIOTHOCTb APEBECHHBI,

J — TemjaoTa CropaHus Ha €IMHUILY MaCcChI.

Tennora cropanus (f IPUMEPHO OJMHAKOBA JJIs PA3IUYHBIX MOpoJ M Kojebinercs ot 19,6 no 21,4 xJIx/r,
coctapisisi B cpenneM 20 xkJx/r.

Taxkum 00pazom, 4TOOBI OLEHUTH CTOMMOCTh OMOJIOTHYECKHX PECYPCOB IO YHPOIIEHHOW MeTonuke (6.2),
HE0OXO0IMMO 3HATh:

® DHEPreTUYECKOE COEP KaHKUE OJHOTO T'paMMa BEILECTBA;

CPEIHIOI0 MacCy Tela OJAHON 0coOU (AJIs KUBOTHBIX);

JBIXaHUE TOAJePKAHUS (SHEPTHsI CYILIECTBOBAHMUS);

Tpo(uUeCcKUil ypoBEHb, MUIIEBYIO CIICIUATN3ALUI0 U KOAPPHUIMEHT YTHIN3AH SHEPTUN );
TUTOTHOCTP TMOITYJISIIIAH WITH IJIOTHOCTH OMOMACCHI (YMCTOM MEPBHYHON MITH BTOPHUYHOHN TPOTYKIIHH).

J51s TOro 4To0B! OLIEHUTh CTOUMOCTD TEPPUTOPUU, HEOOXOIUMO pacIoiaraTh JaHHBIMU 1O MJIOTHOCTH BCEX
OCHOBHBIX I'PYIIII PECYPCOB.

[lonxon K Ha3HAUYeHHUIO IEHBI 3a EIMWHUILY HHEPreTHUECKOro SKBUBAJIEHTa CTOMMOCTH CTPOUTCS Ha
crenytomed ocHoBe. CrocoOoM, COMOCTaBUMBIM C YTHJIM3AallMEH COJIHEYHOM HHEPruu aBTOTPO(HBIMU
OpraHu3MamH, MOXXeT ObITh HanboJsIee SKOJIOTMYECKH YUCTBIA CII0CO0 MPOU3BOICTBA YIHEPTHH UETOBEKOM — IIPU
MOMOILM COJHEYHBIX 3JIEKTPOYCTAaHOBOK. ITOT cmocod ceiyac BecbMma jgopor. Tak, B CIIA uena
¢dotoanexkTpuyeckoro moayis B 1986 r. cocraBuna 5,25 gomi. 3a 1 Br. D1y neny npezaraercs HCHOIb30BaTh
B KauyecTBE IEPBOr0 MPHOMMKEHHUS TNPH pacdyeTax CTOMMOCTH MPOU3BOJCTBA OMOTHYECKHX KOMIIOHEHTOB
skocucTeM. OLEHKH BEJTUYMH YIIepOoB OyIyT CHHKAThCSA CO CHHKEHHEM CTOMMOCTH MPOU3BOJICTBA SHEPIHU
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TakuM criocoooM. [lo-Bunumomy, 3T0 OyaeT 3aKOHOMEPHBIM IPOIIECCOM, TOCKOJIBKY Pa3BUTHE SKOJIOTUYECKH
YHCTON SHEPreTHKH, HE IKCIUTYaTHUPYIOIIEH pecypchl Onocdepbl, TOKHO CTaTh OJHUM U3 IJIaBHBIX KPUTEPUEB
U CBUJCTEIbCTB M3MEHEHUH B3IJISIOB OOIIeCTBA B IIEJIOM HAa B3aWMOOTHOIIEHHUS B CHCTEME «UENIOBEK—
OKpY>Karollas cpesay.

VYiep0 paccuuThIBaETCS NEPEMHOKEHUEM CTOUMMOCTH OMOTHYECKUX KOMIIOHEHTOB Ha €UHUILY TEPPUTOPHU
Kak BpeMeHHOW usar. KputepueM s yCTaHOBJIEHHS Jlara MOXET CIYXUTb BpeMs, HE0OXOIuMoe JUis
BOCCTAHOBJICHMSI HApYyLIEHHOM 53KOCHUCTEMBI 1O IE€PBOHAYAIBHOIO YpOBHA. Tak, AJii MHOTHUX JIECHBIX U
TYHAPOBBIX 3KOCHCTEM MPpUEMJIEMbIM OyJeT Jiar, paBHblid 100 romam.

B kauecTBe TECTOBOro npuMepa paccuuTaHa CTOMMOCTb y4acTKa TYHJpPbI Ha MOJIyocTpoBe SImai B paiioHe
BopBaHEeHKOBCKOro ra3oKOHAEHCATHOrO MecTopokiaeHus. CTouMocTh | ra JaHHOW TEeppUTOPUHU OKa3aiach
paBaoit 45 930 gomn. CHIA. CooTBeTcTBEHHO YyuiepO, HAHOCUMBIA OE3BO3BPAaTHBIM H3BATHEM JTAHHOU
TEpPUTOPHUH, C YUETOM BpeMeHHOro Jjiara, paBHoro 100 rogam, cocraBut 4 593 000 nosn. CIIIA Ha 1 ra.

6.6. YnipaBjieHHe eCTECTBEHHBIMHU M COLMONPUPOIHBIMH IKOCUCTEMAMHU

J10 HeTaBHEr0 BPEMEHU YIPABIECHUE COLIMOIPUPOIHON YKOCUCTEMOM OCYLIECTBIIIIOCH B HHTEPECAX TOJIBKO
YeJI0BEYECKOr0 OOIIeCTBA, YTO NPUBEIO OBl K TI00aJbHOMY HAPYIIEHUIO 3KOJOTHMYECKOTO PaBHOBECHUS H
0003HaumI0 Karactpody /i yenoBedecTBa. LlenssM HOBOM cTpaTteruu A 03J0POBJICHUS CUCTEMBI CIYXKHT, B
YaCTHOCTH, SKOJIOTMUECKUN MEHEI)KMEHT.

Camo ynpaiieHHE COCTOMT M3 OUEeHKU cocTosiHMS OC, KOHTpOJI U3MEHEHUs €€ IapaMeTpoB, IPOTHO3a,
MPUHATHS pELICHUH, UX pean3alliy Yepe3 MPOU3BOJICTBEHHBIE CTPYKTYPHhI C IIOMOILBIO CTPYKTYP YIIpPaBJICHUS
[13].

be3onacHoe ynpaBieHue NPUPOJHBIMU IPOLECCAMM IPEAINONIAracT KOHTPOJIb KauecTBa Cpelbl OOUTaHUS.
VYpoBeHb 3KOJOIMUYECKOT0 KOHTPOJIS 3aBUCUT OT SKOHOMMYECKOI'O M KYJIbTYPHOTO pa3BUTHs oOluecTBa. Uem
Oomee paszBuro 00mEcTBO, TeM d((deKTHBHEE peamu3yrTCs MPOIECCh  COLHUATBHO-3KOJIOTHYECKOTO
yIIpaBJIEHUs cpeloi OOuTaHMsL.

ConnajibHO-3K0JI0THYECKOMY KOHTPOJIIO MTO/IJIEKAT BCE KOMIIOHEHThI CUCTEMBI «IIPUPOAA—YEIIOBEK).

OCOOEHHOCTh HMEpPApXUYECKUX CHCTEM YIPABIEHUS 3aKIHYaeTcss B TOM, YTO MH(OpMAaus O COCTOSIHUU
O00BEKTa KOHTPOJII MOXKET OBITh IOJNyYeHa JWIIb C HIDKHUX YPOBHEH YIPaBIAEMOW CHUCTEMBI. A 3TO
npenompeenseT ocooble (OCHOBaHHbIE HA TOBEPHH) OTHOIIEHUS MEXAY KOHTPOJUPYIOLIEH U yImpaBistoen
CUCTEMaMU U CHUCTeMOM Npou3BojcTBa. OTCI0/la KOHIEHIMS COBPEMEHHBIX HMH(OPMAIMOHHO-YIPABISIONINX
IIPUPOJLOOXPAHHBIX CUCTEM OCHOBBIBAECTCS HA 3HAHMM 3aKOHOB CaMOPETYJIALUU IPUPOIHBIX CUCTEM, HAa 3HAHUN
BO3MOXXHOTO IIpejiesia BMEIIATeIbCTBA YEJIOBEKAa B O3TH CaMOPETYIHPYEMbIE CHCTEMBI, 3a KOTOPbIM —
HEoOpaTUMBbIE KaTacTpopUUecKue MOCIeACTBHUS.

OcHoBHbIE TPeOOBaHUS K MPOBEICHUIO SKOJIOTMUECKOT0 KOHTPOJIA:

® TapaHTHsl JAOCTH)KEHHs IPUPOJOOXPAHHOW LEIM ITyTEM BBIABICHUS OTKJIOHEHUH OT HOPMAaTHBHBIX
3HA4eHUH KOHTPOJUPYEMBIX BEIMUYUH: aTMOC(ephl, IMIpOocdephl, MOUBbI, BHIOPOCOB MPOMBIIIICHHBIX
npennpusaTuil u T.4. [IpeBeHTHBHAsS OpUeHTalUs KOHTPOJIS;

® OTpaX€HHUE B IUIaHAX POU3BOJCTBA IPUPOJOOXPAHHON NEATEIBHOCTH NPEAIPUATU;

¢ 3(}(}eKTUBHOCTH OPraHU3alMOHHON CTPYKTYphl KOHTPOJIs 3amuTsl OC;

® MHIMBHUIYaJIbHBIN MOAXOJ K KOHTPOJIIO: METOJIbI KOHTPOJS JOJKHBI OBITh MOHSATHBI PYKOBOJUTEIIO
MPENNPUATHS, PSA0OBOMY PaOOTHUKY U KOHTPOJIEPY;

® [IPOrHO3 U3MEHEHHUsI COCTOSHUS cpellbl OOUTAHUs, BbIIEJICHNE MPU3HAKOB MPUOIMKEHUS €€ K ONTacHOMY
COCTOSIHUIO, KOHTPOJIb 32 KPUTHYECKHMMM COCTOSIHUSMHU CpEJbl: 3aJIMOBBIMH BBIOpOCAMU, aBapUMHBIMU
cuTyanusamu no cocrossano OC u T.4.

e paboTa MO BBIXOAY W3 ABApUHHOW WM CTUXUMHOM CHUTYaIlMH, JHUKBHJIAIMS BO3MOXKHOCTH Pa3BUTHUS
Ype3BbIYAHONW CHUTYalluM W3-32 HAKOIUIEHHBIX paJUOAaKTHBHBIX BEILIECTB, XUMHUYECKOI'O OPYKHUS,
yCTapeBUINX TEXHOJIOTHH U T.JI.

Cpenu crocob60B KOHTPOJIS Pa3IMYaloT: M p I MO i HEMOCPEICTBEHHbI KOHTpoib 3a coctostHueM OC ¢
UCIIOJIb30BAHUEM TEXHUYECKUX CPEACTB M0 OTCIEKUBAHUIO (PU3MYECKHX, XUMHUYECKUX, OMOJOTHYECKHX
napameTpoB M (haKTOpOB 3arpsizHEHHst aTMocdepsl, ruppocdepbl U nousbl. s omenku coctosHuss OC
MOJIB3YIOTCS METOJIOM Ouounoukayuu. Ilpu 3TOM HCIONB3yeTcs BBICOKAash YyBCTBUTEIBHOCTh HEKOTOPBIX
KUBBIX OpPraHU3MOB K 3arpsi3HEHUIO, HAIPUMEP, XOPOLIMMH HHAMKATOPAMM 3arps3HEHHUS SIBIAIOTCS MXH,
JIIIAWHUKHA W BOJAOPOCIIH.
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KocBeHnHbBI i  crmoco0 KOHTPONS — 3aKJIIOYAaeTCss B HCHOJB30BAHWM  3aKOHOJATEIBHBIX U
aJIMMHHUCTPATUBHBIX PHIUAroB yIpaBICHHUS.

KoHTponbs MoxeT ObITh pydHBIM, KOTa HaOmoaeHus 3a u3MeHeHneM OC OCyIECTBIIAIOTCS BPYUHYIO, WIN
aBTOMATHUYECKUM, KOTJla KOHTpOJib 3a u3MeHeHneM OC ocyliecTBsieTcsl B aBTOMaTH4eckoM pexxkume. Cpenu
TUTIOBBIX ABTOMAaTH3MPOBAHHBIX CHCTEM KOHTPOJISI MMEIOTCS CHUCTEMBbI KOHTPOJIS 3arpsi3HEHH aTMOCQepsl
(AHKOC-AT') u Bogst (AHKOC-BI').

[To cnmocoby aHanxu3a KOHTPOIb MOXET OBITh HPSAMBIM M JAWCTAaHIMOHHBIM. B oTinuuwme ot
OpsIMOTO JIUCTAaHIMOHHBIM MeToj aHanuza coctosiHus OC mnpepycmaTpuBaeT OECKOHTAKTHBIA Ipoliecc
NOJTy4eHUs: HUHPOPMALIUHU C TOMOIIBIO a3POPOTOCHEMKH MM KOCMHUYECKOW ChEMKH.

[TockonbKy 3KOJNOrMYEcKas OLEHKa MMEET MHOI'O HEONpEeIeNIEHHOCTEH, TO TOJEe3HA IKCHepmHAs OYeHKA
coctosinusi OC; OHAa NMPUMEHSIETCS B CIOKHBIX M KPUTHYECKHX YCIOBHSIX. DTO MPEpPOraTHBa CIECHUAINCTOB-
HKCIIEPTOB BBICOKOTO KJacca, MPUHUMAIOIIMX HAa ce0si OTBETCTBEHHOCTb B MPUHATHUU PELICHUIH B CIIOXHBIX
HKOJIOTUYECKUX CUTYAIHSX.

IIpasosoe obecneuenue KOHmMpPoa COCTOUT B BBINOJIHEHUH 3aKOHOB 10 obecneueHuto coxpanHoctu OC, a
TaKKe HOPM MPABOBOT'O PEryJIMPOBAHUS UCIIOIB30BaHUS BOJIbI, BO3AYXa, MMOYBHI, HEAP U T.1. Cro/1a BKIIOYAeTCs
JUIEH3MOHHOE MIPAaBO OpraHU3alUii Ha BBUIOB PHIObI, OTCTPEN KUBOTHBIX, BBIPYOKY Jieca, 10ObIUY IMOJIE3HBIX
MCKOIIaeMBIX U T.JI.

Texuonozcuueckuii KOHmMpOIb CBA3aH C COOJIIOJIGHUEM TEXHOJIOTHYECKOr0 PeKUMa MPOU3BOJICTBA, KOTOPHIA
perynupyercss HOpMaMH W TpeOOBaHMAMH IO OOECIIEYCHHIO HKOJOTHYECKOW O€30ImacHOCTH  Cpelibl
MPOM3BOJICTBA U MpOAYKIMU. OTBEYAIOT 3a TEXHOJOTHYECKOE OOecleueHue IMPOU3BOJICTBA PYKOBOAUTENH
NPENPUATHS, TJIABHBIA WHXEHEP, TEXHOJIOT U IKOJIOr-MeHemKep. HapylieHne TeXHOIOTHYECKOro pexnuMa u
periJamMeHTa IpoU3BOJICTBA B IIOTOHE 32 MPUOBLIBI0 — OOBIYHOE SIBJICHHE MPU 3AIMOBBIX BHIOPOCAX U CO3JaHUH
aBapUIHOM CUTYyallUH HA BPEIHBIX IPOU3BOJCTBAX.

Oxonomuueckuu koumpoas OC 3akimoyaeTcs B MPEANOYTECHHH HKOJIOTMYECKH YMCTOTO MPOU3BOJCTBA U
npoaykTa. HamoroBblil mpeccHHr JODKEH BO3pacTaTh O OTHOIICHUIO K BPETHOMY MPOHU3BOJICTBY U BPEAHOMY
MPOIYKTY.

Jnst camokenust nasienus Ha OC npuMeHSIOTCST MHPOPMALMOHHBIE, MPeIypeIuTeNIbHbIe U KapaTelbHbIC
MeTobl. MHpopmayuontvle BKIIOYAIOT MOHUTOPUHI W3MeHeHus mnapamerpoB OC, npedynpeoumenvuvie —
pa3IMYHBIE BHJBI YKOJOTHYECKOW AKCHEPTH3BI, aIMUHUCTPATUBHO-TIPABOBBIC — HKOCTAHAAPTHI, Pa3pelICHus,
JULEH3UU U T.JA., AOMUHUCHPAMUBHO-NPpedynpeoumeibHble — MPOBEPKY ACSITENbHOCTH 00BEKTOB BO3MOKHOTO
3arpsi3HEHUs], SKOJOTUYECKUIN ayAuT U T.JA., KapameibHvle — pa3iuuHble (GopMbl mpecedeHus (OT 3aKpBITHS
NPEINPUATHS 10 YTOJIOBHOTO Mpeciel0BaHNus BUHOBHBIX ), 5KOHOMUYECKUE U (PMHAHCOBBIE MEPhI BO3ACHCTBUS.

K ungopmayuonnomy obecneuenuro skonocuueckux npobiem OTHOCSITCS cOop, 00paboOTKa, aHAIN3, CHHTE3
JAHHBIX, TOCTPOEHUE MOJENeH, co3manue 0a3 JaHHBIX JUId MoJjib3oBarenei. IlepBuuHas skosormyeckas
uHbopManus CcoOMpaeTcss C TOMOIIBI0 HW3MEPHUTENBHBIX CPEJICTB B MPOILECCe HAYYHO-TIPAKTHIECKOM
JesTenbHOCTH. DTa nHpopManus obajaeT HauBbICIIEH MPUKIAAHON LIeHHOCThI0. BropuuHas uHdopmarus —
pe3yabTaT nepepadoTKH MEePBUYHONW JUIS JalbHEUIIET0 HCIOJIB30BAHUSA B KOJIOTMYECKOM MOJICITHPOBAHUH,
MOHUTOPHUHIE U 3KcrepTuse. TpeTuuHass uH(popManus SBISETCA pe3ylbTaToM MepepaboTKU BTOPUYHOM Juis
MIPEOCTABICHUS TIOTPEOUTEIIO IS TIOCIIEYIOMIETO MIPHHSATHUS PEIICHUH.

Dkonozuyeckoe mooenuposanue 3aHUMACTCS N3YyYEHHEM HKOJIOTHUECKHMX OOBEKTOB M IPOLECCOB Ha HUX
MOJIENISIX JUIS pacdyeTa TOBEICHHS 4YeJOBEeKa B CTallMOHApPHO-M3MeHsromuxcs ycnoBusix OC, a Takke s
BBIpAOOTKH PEKOMEHAALUH 10 KOOPAMHUPOBaHHIO (opM M MacimiTaboB XO3SMCTBEHHOW NEATENBHOCTH C
M3MEHSIOIIMMUCS YCIIOBUSIMH CPE/IBI.

DKkonozuyeckutl MOHUMOpUHe — CUCTeMa HAONIOJCHMH, OIEHKH M IPOrHO3a COCTOSHHS OKpY’Karomien
MPUPOJHON Cpebl M AKOJOTHYECKHX CHUCTEM, B TOM YHWCIIE W HAXOISIIMXCS B YCIOBHUSX aHTPOIOTEHHBIX
BO3CHUCTBUI. DKOJIOrMYECKHI MOHUTOPUHI COCTOUT M3 CIEAYIOIIMX CTYyNEHeH: OHOI0rnuecKuii MOHUTOPHUHT
OTCIIeXKHBAET CBs3b B M3MeHEeHHsAX OC ¢ COCTOSHHUEM OpPraHU3MOB OMOTHI, B TOM YHCIIE W YelIOBEKa, 0co00e
3HA4YeHUE TMPHUJACTCS YYeTy KaHIEPOTeHHBIX M MYTareHHbIX (DaKTOpOB; T'€0IKOJOTMUYECKHI (TPUPOIHO-
XO3SIIICTBEHHBIN) MOHUTOPUHI OOecreurBaeT HaOMI0JeHHE 3a MPUPOJHBIMU IKOCHCTEMaMH, arpoOHOTON U
MHAYCTPHAIBHBIMU CHCTEMaMU; METO/IbI 3TON CTYNEHH MOHUTOPUHTA JOJDKHBI ONpeAesaTh cnocooHocts OC k
CaMOBOCCTaHOBJICHUIO, OMOMPOAYKTHBHOCTH 3KocucTeM U pasnnynbie [1JIK, koHTpons obecnieunBaeTcsi CEThIO
KOHTPOJIbHBIX IYHKTOB HAOMIOJEHUH U MOJUTOHOB; OMOC(HEpHBI MOHHUTOPHUHI OTCIIEKHBAET M3MEHEHUS B
onocdepe, BEI3BaHHBIE aHTPONIOTCHHBIMU BO3/ICHCTBHUSIMH.
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B Poccuu mporpamma (OHOBOTO 3KOJIOTMYECKOIO0 MOHHTOPHUHIA OCYIIECTBIISICTCS B psie OmochepHbIX
3amoBeTHUKOB  (ActpaxaHckuii, Boponexckuii, Wnemenckuii, IIpuokcko-Teppacusiii, LlenTpanbHo-
Yepnozemubiil, Cuxore-ANMHCKUI) U Ha Kopabisix ['ockomruapomera.
Lenbto sKkon02uUecKkou dKcnepmu3vl SBISETCS NPEBEHTUBHBIM KOHTPOJb JKOJOTMYECKOH 0€30MmacHOCTH,
OCYILIECTBIIEHUE T'OCYIapCTBEHHOIO0 KOHTpoJsid B obsmactu oxpaHbl OC M panuoHaIbHOrO HUCIOJIb30BAHUSA
IPUPOJHBIX PECYpcoB. DTH (PYHKIUH J1€IErMPOBAHBI TOCY1apCTBOM MUHUCTEPCTBY NPUPOAHBIX pecypcoB Pd,
I'ocynapctBenHomy komurery P®D 1mo oxpaHe OKpyXaroled cpeapl U UX TEPpPUTOPUAIbHBIM OpraHaM
COOTBETCTBYIOIIMMH 3aKOHaMH PO.
3axnouenue sxcnepmuou Komuccuu 00A3aTENbHO JJIS BCEX HOPUIMYECKHUX JIML U TPaXKJIaH, NESATEIbHOCTD
KOTOPBIX CBSI3aHA C BO3JCHCTBHEM Ha OKPYKAIOIIYIO NPUPOIHYIO Cpely, C NPUPOAOIOJIB30BAHUEM M T.H.
[TonoxXuTenpHOE 3aKIIIOYCHHUE SKCIEPTHOM KOMHCCHH SIBISIETCS OAHUM M3 O0S3aTENIbHBIX JOKYMEHTOB IS
OTKPBITUS (PMHAHCUPOBAHUS U KPEJUTOBAHUS pean3alui 00beKTa.
OOBeKTamMH roCcyJapCTBEHHON 9KOJIOTUYECKOM 3KCIIEPTU3HI SIBIISIOTCS:
® IPEAIPOEKTHBIE MAaTEpHalbl II0 PAa3BUTHI0 U Pa3MEIIECHUIO IPOU3BOAUTENBHBIX CHUJI M OTpacieu
HapOJHOI0 XO351CTBa;

® MPOEKTHl LENEBbIX (QelepalbHbIX COUUATBHO-)KOHOMHUECKUX W HAYyYHO-TEXHHYECKUX IPOrpamMM,
CBS3aHHBIX ¢ Bo3neiicTBueM Ha OC;

® MPOEKThI (peliepanbHbIX KOMIUIEKCHBIX CXEM OXpaHbl M MCIIOJb30BaHUS 3€MENbHbIX, BOJIHBIX, JECHBIX U
JPYTUX IPUPOIHBIX PECYPCOB;

® MaTepuabl FIKOJOTHYECKOro 00CIIe0BaHMS TEPPUTOPUH JJIs IIPUJIAHHSI UM CTaTyca 0CO00 OXpPaHsAEeMOro
IPUPOJHOTO OOBEKTA;

e TOO u npoeKTsl Ha CTPOUTENBCTBO, PEKOHCTPYKIIMIO, PAa3BUTHE, IMKBUAALNIO OOBEKTOB U MIPEAPUITHIA
(benepanbHOro 3HAYEHUS, OCYIIECTBICHUE KOTOPBIX MOXKeT HaHecTH Bpen OC;

® IIPOEKTbl HOPMATHUBHO-TEXHUYECKOM M MHCTPYKTUBHO-METOAMYECKON NOKYMEHTAllMd B YacTH OXpaHbI
OC u pauMoOHAJIIBHOTO MPUPOJOIIOIB30BAHMS, PETTIAMEHTUPYIOIINX X03HCTBEHHYIO JEATEIbHOCTD.

6.7. IKo0JI0THYECKOE CONPOBOKIEHHNE X0351iICTBEHHOM 1eATeJIbHOCTH

Okosornyeckas cutyauus B Poccun HacToATenbHO TpeOyeT mepexoaa OT JUCKPETHOrO K HENpPEPHIBHOMY
IpoIecCy ydeTa SKOJIOTHYECKOro (hakTopa B MPOLECCE KU3HEASATSILHOCTH OOIIECTBa B PAMKaX COXpPaHEHHS
kagectBa OC. Ilpu sToM mpemycMmarpuBaeTcsi OllEHKa BO3JEHcTBUSA Ha okpyxkatomyto cpeny (OBOC) u
MOATOTOBKA JKOJIOTMYECKUX pa3fenoB B paMkax TO0O uiIM MOpPOEKTOB, HKOJIOTMYECKas HKCIEepPTH3a,
MOCTIETIPOEKTHBIA  aHajaM3, HKOJOTHUECKUH ayIuT, OHKOJOTHMYecKas cepTU(UKALus U JIMIEH3UPOBaHHE
MCIOJIb30BaHUs IPUPOJIHBIX PECYPCOB, IKOJIOTHYECKOE cTpaxoBaHue u Ap. [13].

PaccMoTpuM 3Tamnbl SKOJI0THUECKOTO COMTPOBOXKICHUS X03IHCTBEHHOM nestenbHocTH (DCX]).

Ortan A. IlnanupoBaHue W COTJIaCOBaHHUE TUJIAHOB pealM3alluu JeATEIBbHOCTH. 371eCh pa3padaThIBacTCs U
YTIBEPXKAAETCA NPENNPOEKTHAas W INPOEKTHAas JIOKYMEHTALlMsd Ha IPaBO OCYLIECTBICHMS ILIAaHUPYEMOMN
NesATeIbHOCTH. DTan npeaycmaTtpuBaeT nposenenue OBOC.

Oran b. CozpaHue MarepuaibHbIX OOBEKTOB IUIAHUPYEMOH JEATeNbHOCTH, OOECHEeUMBAIONIMX €€
pean3anuio (CTpOUTENbCTBO 3[aHHM, MAIlIMH U MEXaHU3MOB). JTan npeaycmaTpusaer MoHuTopuHr OC.

Oran B. OcymiecTienue miaHUpyeMoil 1esTeIbHOCTH, IPOUCXOsIIEee: B IITaTHOM pexxume (3tanm Bl); Bo
BHEULITATHOM pe&XHMeE (aBapuu, TEXHOJOrH4eckue coou u T.1.) — 3tan B2. [IpenycmarpuBarorcs MeponpusTus
M0 JIOKAJIM3AIMK SKOJIOTHYECKOro yiiepOa, SKOJIOTHYECKU ayuT JUIsl OnpeAeeHNus MPUYUH BO3ZHUKHOBEHHUS
HEIITATHOW CUTYyaIlUu.

Oran I'. [Ilpekpamenue pedarenpHocTu. JIMKBuUAanMs IOJDKHA  COINPOBOXKAATHCS  IMPOBENCHUEM
HKOJIOTMYECKOTO MOHUTOPUHTA U ayJuTa.

DKOJIOTHYECKOE COMPOBOXKIEHUE XO35ICTBEHHOM JIeSTEbHOCTH BKIIIOYAeT B ceOsl:

e OCX/l B mnpuBarmsaumu. B T'ocymapcTBeHHOM mporpaMMe NpUBaTU3alMM TOCYJApPCTBEHHBIX U
MYHHUIMIATIBHBIX Mpeanpustiii B PO yka3piBaeTCs MOPSIOK ydeTa SKOJIOrHUecKoro (axkrtopa, yciaoBHi
0e30macHOro BeJeHHUs padOT Ha XMMUYECKU OIMACHBIX, B3PBIBO-, MOXKAPO- U TOKCUKOOMACHBIX 00BEKTAX.
[IpenycmarpuBaroTcs SKOJOTHYECKHM ayIuT, IJIaHbl MPUBAaTH3alUU, TPeOOBAHUS IO SKOJIOTHMUECKOI
CaHallUM MPEANPUATHIH;

e DOCX]] B uHBECTULIMOHHOM AesTenbHOCTU. [IpH olleHKe 1eaecoo0pa3HOCTH UHBECTUPOBAHUS B TOT WM
MHOM MpOEKT (PMHAHCOBBIE OpPraHU3aluy 00A3aTeIbHO PACCMAaTPUBAIOT 3KOJOTUYECKYIO COCTABIISIONLYIO
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nanHoro mpoekta. C 1984 r. BcemupHblii 0aHKk TpeOyeT MPOBEACHHUS 3KOJIOIMYECKON OIICHKH
¢buHaHCHpyeMBbIX MM HpOeKTOB. EBpomeiickuii OaHK pPEKOHCTPYKIMH M Ppa3BUTUS TaKKe HMEET
aHaJIOTHUHBIE Tpoueaypsl. B mpouemype o0Ooux OaHKOB TpPOBEACHHE HKOJOTHYECKON OICHKH
MHBECTULIMOHHOTO MPOEKTA U MOJArOTOBKA COOTBETCTBYIOLIEH TOKYMEHTALIUU €CTh 00513aHHOCTh TE€X, KTO
IIpeyiaraeT JaHHbII MPOEKT JJIsl MHBECTUPOBAHMSL.

OKOJIOTHYECKMIA MEHEKMEHT [peaAIojaraeT, uTo MpEeAlNpUATHE U €ro HNpPOAYKLHS ONpeleIsioT
CTPYKTYpHYIO CBsi3b Mexay HumMu u OC. Ecnm mpeanpusiTus HE CTaHYT SKOJIOTUYECKH Oe30MacHBIMHU, TO
pobJIeMa HKOJIOTUYECKOM 0€3011acCHOCTH HE CMOXKET ObITh pelleHa.

COBOKYMHOCTh ~ yNPABJICHYECKUX, TEXHOJOTHMYECKUX, (PMHAHCOBO-DKOHOMHYECKHX  MEPOIpPUATHH,
HalpaBJICHHBIX Ha CHIDKEHHE JaBiieHus npeanpuatuil Ha OC (B paMKax BOCCTAHOBJICHMs €€ KauecTB) IIpU
COXPaHEHMU LIeIEH IPOU3BOCTBA, COCTABIISIET 9KOI02U3AYUIO IKOHOMUKU.

6.8. Dxoj10rnyecknii MeHeIKMEHT HA NMpeANpPUATHH

OKOJIOTMYECKUM  MEHEDKMEHT Ha HOpEeJupUaATHH — O3TO CHCTEMa  YIPABIEHYECKMX  phIUaros,
obecneunBaromas 3pQexT B 06J1aCTH JOMYCTUMBIX TEMIIOB 3KOHOMUYECKOT'O PAa3BUTHUS B PAMKAX JIOIMYCTUMOTO
nasienust Ha OC [13].

Beiaenum ciiegyromue Tpu CTaAuy SKOJIOTMYECKOr0 MEHEKMEHTA.

e Buibop. Ha 3T0il cTaguu npu pelieHUHd O CTPOMUTEIBCTBE HOBOIO INMPEANPUATHUS, PEKOHCTPYKLUU WU
MOJIEPHU3AIMHI CTAPOro HEOOXOAUMO COOJIOACHNE TTPUHIIUITA SKOJIOTU3AINH SKOHOMUKHY MTPOU3BO/ICTBA. 31€Ch
pegycMaTpuBaeTcs pa3paboTka cxeMbl 0€30aCHOCTH IPOAYKIMH BCETo KU3HEHHOI'O IIUKJIA.

e Momenmanvuolii aHanu3 TNOJApPa3yMeBaeT MOMEHTAIbHOE TECTHUPOBAaHUE BbIOMpaeMONM MOAEIU
IIPOM3BOJICTBA U3 MHOTOYMCJICHHBIX BAapUaHTOB YK€ MMEIOIIMUXCS MPOEKTOB. MOMEHTaIbHBIN aHalu3 — 3TO
TabauIa Wi MaTpuia ¢ HabOpOM COOTBETCTBYIOIIMX IapaMeTpoB, aHAJIM3 KOTOPHIX (B Oayulax) MO3BOJIUT
clenarh MpeABAPUTEIBHBIN BHIOOp HANpaBlICHHs JalbHEWIEH NEesTeIbHOCTH 10 CO3JaHHI0, PEKOHCTPYKIIUU
WM MOJECPHU3ALINH.

e Ha npeanpoekTHO cTainyu TaHHBIE MOMEHTAIBHOTO aHAIN3a Peo0pa3yloTcsl B MpOorpaMmy ACHCTBUH 11O
(OPMHUPOBAHUIO 9KONIO2UYECKO20 Ou3Hec-niand. DBU3HEC-TIIaH HCCIeAyeT CUibHbIE M cialdble CTOPOHBI
MPEANPUATHS, a TAKXKE OTKPBIBAIOIINECS BOZMOKHOCTH U OIIACHOCTH.

Baxkneimas 3azada 5KOJOTMYECKOIO MEHEIKMEHTa COCTOMT B npenorBpauieHuu yrpos3sl mia OC, B
BO3MOXXHOCTH pocTa mnpennpusatus. [IpuHumn MeHemxepa-skosora 3akilodeH B JeBuse: 3arparbl Ha OC
AOJIKHBI OKYNIAThCs!

BBIro1HOCTE palMOHANBHOTO U COAJTAHCHPOBAHHOTO MPUPOAONOIB30BAHUS ISl IPEANIPUATHUS pealln3yeTcs
yepe3 SKOHOMHYECKHE BBITOJIbI: a) CHIDKEHHE M3JEPKEK B pe3yslbTare SKOHOMHHM MPUPOAHBIX PECYpPCOB,
PELMPKYIIALMH, TepepaboTKU 0TXO0/10B, CHUKEHHUE TUIaTexkel 3a mrpadsl; 6) poCT 10XO0/0B 32 CUET «3EJICHBIX»
TOBapOB, KOHKYpPEHIIMH, HOBBIX DPBIHKOB CObITa; CTPAaTETMYECKUE BBITOJbI: UMUK TPEANPUSATHS, POCT
MIPOU3BOIUTENILHOCTH TPYAQ, BBIIOJIHEHHE SKOJIOTHUECKUX TpeOOBaHUN 0€3 N3IHUIIHET0 HaPsKEHUS.

6.9. CTpyKTypHas nepecTpoiKa M IKOJIOru3auus IKOHOMHUKHU

B ycnoBusix mepexoma Poccum K pBIHOYHBIM OTHOIIEHUSIM MEHEKEepP-KOHCYJIbTAHT 1O 3KOJIOIMYECKUM
BOIIPOCaM JIOJDKEH 3HATh, YTO yCTapEBIIME TEXHOJOTHH, SIBISIONIMECS OCHOBHBIM MCTOYHHKOM 3arpsi3HEHHS
OC, 0o0blYHO Hambosee PHEProeMKH, TPeOYIOT HCIOJIb30BaHUS JE€(PUIUTHBIX HEBO30OHOBISEMBIX PECYPCOB,
XapaKTepU3YIOTCS OMACHBIMH OTXOAAaMH, IOATOMY WX TPUMEHEHHE JIOJDKHO CIEPKUBAThCS OYAyIIUMHU
pacxonamu Ha oxpany OC [13].

B ycrnoBuSX pBIHOYHOW SKOHOMHKH HOBBIE TEXHOJIOTHH, OOECIICYMBAIONINE 3HAYUTEIHHO MEHBIIEEe
nasnenre Ha OC, Gosiee MPeANOYTUTENBHBI, KOHKYPEHTOCIIOCOOHBI, HE BCTYNAIOT B KOH(MIUKT C BIACTAMHU U
OBICTPO 3aXBaTHIBAIOT PHIHKH.

CTpykTypHas nepecTpoiika ’KOHOMHKH JJOJKHA MTPOBOJUTHCS B YCIOBUSAX M3MEHEHMs 3aKOHOJATENbCTBA B
00JIacTH JKOJIOTH3allMM SKOHOMHKH, T.€. Y)KECTOYEHHUS T'OCCTAHIAPTOB TEXHOJOTHUECKHX IPOIECCOB, BO
B3auMojieiicTBun He Toiabko ¢ OC, HO M C omnpeAeleHHEM Ieseil MPOM3BOJCTBA, 00ECIEUNBAOLINX
BOCCTAHOBJICHHE KadyecTBa Cpelbl OOMTaHMS, IMOJIy4YeHHE MPOAYKIHMH, KOoTopas Obl HEe HaHOCHIA yiiepOa
MPUPOJHBIM 00BEKTaM B TEUEHUE BCETO )KU3HEHHOTO IIUKIIA.

DKOJIOTHYECKH  OPHMEHTHPOBAHHOE  YNpABIEHHE IPOU3BOJACTBOM  MPEACTABIAET COOOM  cHucTeMy
IUTAHUPOBAHMUS U KOHTPOJS HAa pa3HbIX dTamax: 1) cocTraBieHHe MPOM3BOJCTBEHHOH mporpamwmbl. Eciau 310
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HOBOE TMpENpusATHe, TO NporpaMMa IpelycMaTpUBaeT IOCIEIOBATEIbHOCTh COONIOJACHUS  CTaaui
IIPOEKTUPOBAHMS, DKCIIEPTU3bI, MOJIYYECHUS Pa3peIIUTEIBHON NOKYMEHTaUMu U T.A. Ecnu MozepHusupyercs
CTapoe MNpeANpusaTHe, pedb HAET O CHATHM C IPOU3BOJCTBA DKOJIOTMYECKM BPENHON NPOAYKLHH, 3aMEHE
ycTapeBIIEro 000pyI0BaHMs U CTapOil TEXHOJIOTUM HA HOBYIO; 2) KaJeHAApHOE IJIAHUPOBAHUE MOATOTOBKHU U
MIPOBEPKH COCTOSTHUS paboThl 000pyI0BaHus; 3) MPOU3BOACTBEHHBII KOHTPOIIb; 4) [lmanupoBanue 1 KOHTPOJIb
Ka4yecTBa.

[Ipu peanuzany MEHEIKMEHTa Ha YpPOBHE IMPOEKTUPOBAHUS MPOCKTAHTHI HEBBICOKOW KBaIM(UKAILIUH,
UOynMe Ha IIOBOAY Yy HEJAJIBHOBUIHOIO PYKOBOJCTBA, CTPEMATCS CKPBITb BO3MOJKHBIE IIOCIECICTBHUSA
Bo3zaericTBus mnpennpusatiuss Ha OC. Takue NmpoeKThl OOBIYHO BBITJISIAAT TPOMO3JIKHMH, MEPONPHUSTHS IO
BBIIOJIHEHUIO SKOJIOIMYECKUX TpeOOBaHMM, Kak HpPaBUJIO, 3aUMCTBYIOTCA U3 CTapbIX IPOEKTOB. ITO
MMPOCMATPUBAETCA YK€ B OTCYTCTBUM aHAJIM3a JCUCTBYIOIIUX MOJENIECH NPOU3BOJACTBA. [IpOEKTaHTHI BBICOKOU
KBAJTM(HUKALMKA OOBIYHO CO3[AI0T T'APMOHHUYHBIA JOKYMEHT, B KOTOpOM IpobOiembl oxpaHbsl OC BBITIAAAT
00OCHOBAaHHO M pealucTH4yHO. Pemienue 3Tux mnpoOiieM 00OCHOBBIBACTCS HEOIHOKPATHBIM IPOHUTPHIBAHHEM
BO3MOJKHBIX CLIEHapHEB 000CTPEHUsI BO3HUKAIOIIUX CUTYyallUi ¢ HOAOOPOM Ul KaXJ0W OprTeXMeponpusiTHi,
MOJIKPETUICHHBIX (PMHAHCOBO-?PKOHOMHUYECKUMH pacyeTaMu.

Ha craguu npoekTupoBaHus BaKHO He 00€IaTh U He IPUHUMATh Ha ce0sl 00s13aTeIbCTB, KOTOPbIE HE MOTYT
OBITH BBINIOJHEHBI, HE CTPOHUTH OJIATOMOIYYHs 3a CYET 3JI0pOBbs OKpyxkawoomux. IIpu crTpourtenncTse
PocroBckoit ADC He ObUT yUT€H MEXIyHapOIHbIN NOIXO0/ K CTPOUTENbCTBY MOAO0HBIX 00bekTOB. Hacenenue
HE/IOCTaTOYHO HWH(POPMHPOBAJIOCH HA CTAAMAX TPUHATHA PELICHHUS, NPEIANPOCKTHBIX HCIBITAaHUMH,
poekTHupoBaHus u crpoutenbcTBa ADC. OHO ObUIO MaJO OCBEIOMJIICHO O BO3MOXHBIX BAPHMAHTAX YJIyUIICHUS
COIIMAIbHO-9)KOHOMUYECKON CHUTYallMd B CIIy4ae CTPOMUTENIbCTBA ATOTO O0BeKTa. UepHOOBUILCKUM CHHIPOM
3aCJIOHMII Iiepes; 0ObIBaTeNeM BCE, OCTABUB €r0 HaeAMHE C MOCIEACTBUAMH, O KOTOPBIX OH XOPOIIO OCBEAOMIIEH
n3 CMU. B 1o xe Bpems npoekTupoBanue u ctpoutenbcTBo CeBepHoit TOLl B MockBe MpoXoauiio B yCIOBUSIX
IIMPOKOM  TIJIACHOCTH, W  YCHEIIHAas peajlu3auus IPOEKTa IO3BOJWIA  CYHIECTBEHHO  YJIY4YUIMTb
HHEPrOCHA0KEHUE OTPOMHOI TEPPUTOPUH TOPOJIA.

Oyenxa 6o30eticmseusi Ha okpydcaowyo cpedy (OBOC) npoBOIUTCS TPH BO3HUKHOBEHUH YIPO3bI
3HAYUTEIBHOTO JKOJOTMYECKOro yImepda W HCIONB3YeTCs Il MPOTHO3a TAKUX MOCIEICTBHMA, a TaKkKe
HaXO0XKJCHUS ClIOCOOOB CHM)KEHUS OTpULIATENbHBIX BO3eiicTBUl npennpusarus Ha OC.

CopepxaHve 5SKOJOTMYECKOTO MEHEKMEHTa Ha MPEeaNpHUSITHUM BKIIOYAET TaKXKE JKOJIOTHYECKYIO
9KCIIEPTU3Y, CYLITHOCTh KOTOPOU pacCCMOTPEHA BBIIIIE.

DKOJOoru4ecKkre mpoOsieMbl PETUOHOB HE MOTYT ObITh pelieHbl u3 eHTpa. Ho nenTp moxer ¢uHaHCOBO-
HKOHOMHYECKOW MOJUTHKONH CTUMYJIUpPOBaTh WM AaBieHue Ha OC, win O6epekHoe OTHOIIEHHE K MPUpOAe U
pecypcam. OpHako 3KoJOrHMYeckas Oe30MacHOCTh PErMOHOB OCYHIECTBIISIETCS Ha MPEANPUSATHH, [O3TOMY
Ype3BbIUaiiHO Ba)kKHA OLIEHKA JIEHCTBYIOIIETO MPOEKTa — dKos0cudeckuti ayoum (CM. Ti. 7).

Baxkneiimeld Mepoll 3KOJIOTMYECKOr0 KOHTPOJS Ha MPEANpPUATUU SIBISETCS dKono2udeckas pesusus. OHa
IIPEyCMAaTPUBAET CUCTEMATHUECKYIO JTOKYMEHTAIBHO MOATBEPKIAEMYIO OLIEHKY PYKOBOJCTBA MPEANIPUATHS C
9KOJIOTMYECKUX MO3ULUHN. JoCTUraeTcst 3T0 CO3/JaHueM CHCTEMBI SKOJIOTHYECKOT0 KOHTPOJIS Ha MPEATIPUATHH.

KpynHble npeanpusaTus MOTYT CO3[aTh y ce0sl 9KOJIOTMYECKYIO CIIy>KOY BBICOKOTO YpPOBHSA, 4TO TpeOyer
0OJBIIMX PACXOJIOB, KOTOpbIE Yallle BCEr0 OKYNAIOTCS W MPUHOCAT SKOHOMHUYeckuil 3ddexr. Cpennue
HNPEANPUATHS MOTYT COAEpXaTh CIEHUAINCTa B PAHIe MEHEKEPa-KOHCYJIbTAaHTA IO HSKOJIOTMYECKUM
BonpocaM. KpyrnHble BOMpPOCHl 3KOJOTMYECKOrO ayAWpOBaHMs pPEIIAIOTCS OOpalleHHeM K ayIUTOPCKHM,
KOHCYJIbTaTUBHBIM, HH)XUHUPUHTOBBIM (ppMaM.

Menkue npeanpusaTus BBIHYKIEHbI INpuUOeraTb K YyciayraM COOTBETCTBYIOIIMX (HUPM WIM pelarb
HKOJIOTHYECKHE MPOOIEMBI Ha CBOM CTpax M PHCK.

I'nasnas 3a0aua aynuta — He HaKa3aHUe, a MOMCK BO3MOXKHOCTEHN n30exarh nocienctsuit 3arpsizaenus OC,
KOTOpPBbIE MOTYT IPUBECTH MPEANIPUATHE HE TOIBKO K MOTEPE YaCTH MPHOBLIN, HO U K 3aKPBITHIO IPOU3BOICTBA.

Aynuropckast 1esiTeIbHOCTh OIJIauMBaeTCs MPEAIPUITHEM, KOTOPOE MOIBEPTaeTcsl MPOBEPKE.

Meneoocep-koHcy1bmanm no dKOI02U4EeCKUM 80NPOCam TOJIKEH AEUCTBOBATh UCXOJIS U3 LIEJIeH:

1) 3amuTuTh U coxpauuts OC;

2) obecnieynTh 310POBbE JIIOJIEH B paMKaX MPOU3BOJICTBA U OJIMKANIIEr0 OKPYKEHHUS;

3) 5KOHOMHO U cOalaHCUPOBAaHUE PACXOI0BATh MPUPOIHBIE PECYPCHI.

MeHeKkep-KOHCYIbTaHT, MOJHOCTHIO OTBEYAIOMIMKA 32 SKOJIOTHYECKYI O0e30MacHOCTh Ha NPEANpHUSTHH,
MOJYMHEH HEMOCPEICTBEHHO JAUPEKTOPY M HE MOKET ObITh BKIIIOUEH B IITAT CIYKObI TJITaBHOTO MH)KEHEpa B
Ka4yecTBE MH)KEHepa 10 TEXHUKE 0e30MacHOCTH.
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6.10. Ucrounuku ¢puHAHCHPOBAHUS IPUPOI0OXPAHHOM AeATEJIbLHOCTH

B ycrnoBusx pecTpyKTypH3ali 3KOHOMHUKH WU3MEHSETCS W CTPYKTypa (DMHAHCHPOBAHUS TMPEATPUSTHI B
YacTU MPUPOJOOXPAHHOM AESITETLHOCTH — YBEIUYMBAETCSA HCIOJIb30BAaHUE CPENICTB CAMOI0O MPEANpUATHS Ha
pelieHre COOCTBEHHBIX KOJIOTMUYECKUX MPOOIeM MpU COKpAIeHUH OI0PKETHBIX aCCUTHOBAHUIA.

EctectBenHo, B (pHAHCHPOBAHUM MPUPOJIOOXPAHHOM NEATEIBHOCTH OOJBUIYI0 POJb UIPArOT OOJKETHI
BCEX ypOBHEH. [ 1aBHOE B MCIOJIB30BaHUU CPENCTB OIOJKETA — yYacTHE NPEANPUATUN B pealu3aluu KPYyIHbIX
HKOJIOTMUYECKUX MPOrpamm (perepanbHOro, pecnyoIMKaHCKOTO UM MYHUIIUIIAIIBHOTO YPOBHEH.

BreOroxeTHoe (prHAHCHpPOBAHUE TPOU3BOIUTCA W3 BHEOIO/KETHBIX T'OCYAAPCTBEHHBIX HKOJOTHYECKUX
dboHIOB, cuctemMa KOTOpbIX co3fgaHa B 1992 r. ®ounasl ¢GOpMUPYIOTCS M3 CPEACTB, IMOCTYMAIOIUX OT
NPEINpUATHA, YUpEeXKACHUH, TpakJaH B KadecTBe Iuiatel 3a 3arpssHenHus OC, mrpadoB mo wckam o
BO3MEUICHUH Bpea U T.J.

CpenctBa skonormdeckoro (oHAa pacupeAeistoTcs cieayrommM oopasoMm: 60% — Ha peanu3aiuio
MPUPOJOOXPAHHBIX MeponpusaTuii MectHoro 3HaueHus; 30% — oOmactHoro u 10% — denepanbHoro.
@®opmupoBanue (OHIOB HANPSAMYIO 3aBUCHUT OT YPOBHA TOCTYIUIGHHS CpEACTB 32 HapylIeHUE
MIPUPOTOOXPAHHOM JI€ATEIHHOCTH.

CpencTBa nmpeanpusTusi, ucnojib3dyeMbie Ha oxpany OC, MOTyT OBITh MOJTyYEHBI ITyTEM:

e TpUMEHEeHUs Oosiee JEeIIeBbIX PECYPCOB;

® CHIDKEHUS DHEPreTHYECKUX 3aTpaT Ha eAUHUILY TPOAYKIINH;

® BHEAPEHUS COBPEMEHHBIX pecypcocOeperarnux TeXHOIOTHii;

® DKOJIOTH3ALMM TPOU3BOJICTBA, PE3YIbTATOM KOTOPOM SBISETCS MOJIYYEHHE SKOJOTMYECKH YHCTOU

IIPOIYKIIMH, TOBBIIAIOIIEH KOHKYPEHTOCIIOCOOHOCTD IPEAIPUSITHS;

e 1epepabOTKU OTXOJIOB H T.II.

BaxxupiM ycnoBHEM JOCTHKEHHS IENH HKOJIOTUYECKOTO MEHEIKMEHTa CIYXKHUT (QUHAHCOBBIN aHAIU3
TESATENbHOCTH TPEINPUATHS — aHaiu3 (UHAHCOBOM PEHTA0EIbHOCTH, MOTPEOHOCTEH B (DMHAHCHPOBAHHH U
BO3MEIICHHS 3aTpar.

BakHelmyuM HMCTOYHUKOM CpEACTB IPU 3KOJOTU3aLMU MPOU3BOJACTBA SBJSETCS MOJIHBIA YYET MHTEPECOB
oxpanbl OC npu pa3zpaboTKe MPOEKTHO-CMETHON JOKYMEHTAIIHH.

['maBHBIA BONpPOC — A€ B3SATh JEHBIU JJII HOBEWIIMX TEXHOJOTMA M BBITYCKAa BBICOKOKAYECTBEHHOM
npoaykiuu? MexayHapoaHbIH U POCCUNCKUIN OMBIT NEPEXOJHON SKOHOMHKH JAeT IIAHC MOIYYUTh CPEICTBA
MyTEeM:

® TIpUBATHU3AIINH;

® TIPOAAYKU YaCTU IPUPOJHBIX PECYPCOB;

® CIaud BO BPEMEHHYIO apeHAy IOMEUIeHHH, KOTOpble He MOIyT Ha OJIMXKaWIIyl0 IepCleKTUBY

y4acTBOBaTh B MOJEPHU3ALIMNA TPOU3BOJICTBA;

® [PUHATUSA PEHICHUH JIyYIIMMH KOHCTPYKTOPCKO-TEXHOJIOTMYECKMMM CHJIaMU I  MOJEpPHU3aLUU

MIPEATPUSITHSL.

OKosoruzanusi MpOU3BOJCTBA 3aCTABISAET PYKOBOJICTBO NMPEANPUATHEM HUCKATH BCE BO3MOYKHBIE BapHAHTHI

COKpalIeHUs U3JEpPHKEK, CBSI3aHHBIX C faBieHueM Ha OC.

KonTposibHbIE BONIPOCHI

1. UTo Takoe SKOJIOTUYECKUI MEHEIKMEHT?

2. Kak BbI TOHUMaeTe TEPMHUH «YCTOMUUBOE PA3BUTHEN?

3. Urto Takoe 3KoIoruyecKkasi 6e30macHoOCTh?

4. Kax ¢popMupyrorcss MEXaHU3Mbl IPUPOIOTIOIB30BAHUS B PHIHOYHOW SKOHOMHUKE?

5. JlaiiTe onpenenieHre pbIHOYHBIX U HEPBIHOYHBIX IEHHOCTEM.

6. Uto HOBOTO BBl BHAUTE B OIEHKE CTOMMOCTH OHMOTHYECKHMX KOMITOHEHTOB, TpemioxkeHHor B.H.
BonbuiakoBeim?

7. ChopmyaupyiTe 11e1h IKOJIOTHIECKON IKCIIEPTH3HI.

8. HazoBuTE NpUHLIMIIBI IKOJTOTHYECKOTO COMPOBOKACHUS XO35MCTBEHHON AESITEIHHOCTH.

9. B ueM CyTh 3KOJIOrHYECKOTO MEHE/PKMEHTA Ha IIPEANIPUATAN?

10. Kax BbI mOHMMAETE 33J]a4i SKOJIOTH3AIMH SKOHOMHKH B TIEPUOJI CTPYKTYPHOU MEepeCTpOitkn?

11. KakoBbl HCTOUHUKH (DPUHAHCHPOBAHUS TPUPOIOOXPAHHOM 1€ATEIBHOCTHU?
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I'naBa 7. Jkos0oruyecknii MapKeTHHI
7.1. MapKeTHHIOBBI MEeXaHU3M YNPABJICHUS] OXPAHOH OKpYKalOLIel cpeabl

ACIIEKTHI 3KOJIOTHYeCKH OPHEHTHPOBAHHOI0 MAPKETHHIA B MUPOBOM COOOIIECTBE CBA3aHbI C OBICTPBIM
pa3sBUTHEM TEXHOJIOTUH M IIPOLIECCOB, CHIJKAIOIIMX BO3ACHCTBHE HAa OKPYKAIOLIYI0 Cpely, a Takxke C
YCKOPEHHBIM  ()OPMHUPOBAaHMEM  pBIHKA  DKOJOTHYECKUX  YCIYI, KOTOpBI, €CTECTBEHHO, Tpedyer
COOTBETCTBYIOLIIETO PAa3BUTHUA MApPKETHHIOBBIX CPEICTB ymnpaBiieHHs. K OCHOBHBIM Mapkemunzoevim
Hanpaenenuam B 3TOU 00JaCTH CIENyEeT OTHECTHU:

e (QopmupoBaHue (PUHAHCOBBIX CTPYKTYP HOJAEPIKKH IKOJIOTHUECKUX JeHCTBUM;

® SKOJIOTMYECKYIO OLEHKY (ayJUT) YPOBHS BO3/IEHCTBHS Ha OKPYXKAIOILYIO CPENY;

® DHKOJOTMYECKOE CTPAXOBAHUE JEHCTBUM KOMIIAHU;

e M3MEHEHUE (POPM OTUETHOCTH JAEATEIILHOCTU POU3BOJUTENCH;

e HOBBbIE (OPMBI PEKIIAMBI;

¢ (QopMupoOBaHUE HOBBIX MPUHLIUIIOB TOPTOBIHU (HAIIPUMED, POIaXKa SIKOJIOTHIECKU YUCTHIX MTPOAYKTOB).

MapKeTHHIOBBII MEXaHU3M YIIPABJICHUSA OXPAHOW OKPYKAIOLIEH CPeIbl OCHOBAH HAa THUIIOJIOTUU PHIHOYHBIX
METOZ0B. B HacTos11ee BpeMsl H3BECTHBI CIIEAYIOLINE OCHOBHBIE IPYIIIBI METOIOB YIIPaBICHUS:

® aJMHUHUCTPATUBHOE pPETYJIUPOBAHUE — BBEIACHHE COOTBETCTBYIOLIMX HOPMATHBHBIX CTaHAAPTOB U

OTpaHUYEHUH, KOTOPBIE TOIDKHBI COOI0AATh (PUPMBI-TIPOU3BOIUTEIH, a TAKIKE OCYILIECTBICHUE TPSIMOTO
KOHTPOJIS M JIMLIEH3UPOBAHMSI TPOLIECCOB MPUPOI0MNO0Ib30BAHUS;

® SKOHOMHYECKHE CTHUMYJbl, HAlpaBJICHHbIE Ha TO, YTOOBI 3aMHTEPECOBATH (UPMY-TIPOU3BOIAMTENIS B

paloOHaIbHOM IIPUPOIOIOIB30BAHUY;

® cucTeMa IUIaTeXeH 3a 3arpsi3HEHHE U SKOJOIMUYECKUX HaJlOTOB;

® pacrnpejeseHue NpaB Ha 3arpsA3HEHUE U KOMIICHCAI[IOHHBIE TJIATEXKH.

JlaHHble METOABl HEOOXOIUMO HCHOJb30BaTh HAa pa3IMYHBIX CTaJUAX MapKETHMHIOBOTO IpoLecca,
BO3JICHCTBYIOILIEIO HAa OKPYXKAIOIIYIO0 CpeAy. DTO BO3AECHCTBHUE 3aBUCUT OT COCTaBa INEPBUYHBIX PECYPCOB,
cretn(UKH IPOU3BOJICTBEHHOrO IMpoLecca U MPUMEHSEMBbIX NPUPOJIOOXPAHHBIX TEXHOJIOIHH, (POPMUPYIOLINX
BBEIOPOCHI B OKPYKAOIIYIO CPELY.

Ocobass ponb 37ech OTBOJUTCA miaamedcam U Hanozam 3a 3acpsazhenue. OHU TPEACTaBIAIOT cO0OM
KOCBEHHBIC pbIUard BO3JEHCTBHA WM BBIPAKAIOTCS B YCTAHOBJIGHWH IUIAThI 3a BBIOPOCHI MM COPOCHI, 3a
UCIIOJIb30BAaHNE IEPBUYHBIX PECYpCOB, KOHEUHYHO MPOAYKIMI WM TexHosoruwo. Ilmarta pomkHa
COOTBETCTBOBATh COLMATIbHO-IKOHOMUYECKOMY YILEpOy OT 3arps3HEHUS] WIHM OINpPEAEsAThCS MO0 KaKoMy-Tn0o
JApyroMy TOKa3aTento (HampuMep, SKOHOMHYECKOH OlLleHKe AacCUMUJISAIMOHHOTO MOTEHIMada NPUPOIHON
cpensl). Hamoru Ha 3arps3HeHHe U IUIaTeXU NPEJOCTaBISIOT MaKCUMAJIbHYIO CBOOOY 3arpsiI3HUTEIIO B BBIOOpE
CTpaTerMy COYETaHMs CTETIEHU OYMCTKH U IUIAThl 32 OCTATOYHBIN BBIOpOC. Ecian npuposooxpaHHble U3IEPKKU
HU3KH, TO (ppMa 3HAUUTEIILHO COKPATUT BBIOPOCHI, BMECTO TOT'O YTOOBI TUIaTUTh Hajor. [Ipennonaraercs, 4ro
OHa MOKET COKpPATHTh UX J0 ONTHMAIBHOIO YPOBHS, KOTJa IPUPACTAIOIINE 3aTPaThl Ha 100aBOUHYIO OYHCTKY
CTaHOBSATCS PaBHBIMU CTaBKE IJIaTexka.

[Tonp30BaTenp Kakoro-nubo pecypca IJIATUT 3a HEro Tak JKe, Kak 3a IpuoOpeTaeMoe ChIpbe,
AJEKTPOIHEPTHIO U T.J.

IInameoicu nonvzoéamenei Ha TOKPHITHE aJAMMHHMCTPAaTHBHBIX pacxXoJOB MOTYT BKJIIOYaTh IUIATy 3a
MOJIyUEHUE PA3PELICHUs] WIM JMIEH3UH, a TakKe Apyrue HOMMHAJBHBIE IUIATEKH, COOTBETCTBYIOILIUE
BEJIMYMHE BHIOPOCOB M TIOKPBIBAIOLINE U3/IEPKKU Ha pazjady pa3pelieHUH 1 JULEeH3UH. DTH MIaTeXH B LeJI0M
MEHBbIIIEe IUIaTeXel 3a 3arpsi3HeHHE M MMEIOT OrpaHWYeHHOE BO3JEWCTBHE Ha YpOBEHb BBIOPOCOB (PUPMBI.
Ckopee Bcero, MX HaJ0 paccMaTpuBaTh KaK JIMIIEH3MOHHBIH cOOp, KOTOPBIM CONMPOBOXKIAeTCs BbIAauei
JTUIEH3UH.

Cybcuduu TIpeCTaBIAIOT COOOH cHenuagbHbe BBIIATHL  (pUpMaM-3arpsa3HUTENSIM 32 COKpalleHHe
BbIOpocoB. Cpeau cyOcuanii Hanbosiee 4acTo BCTPEUAIOTCS WHBECTUIIMOHHBIE HAJIOTOBBIE KPEIUTHI, 3aiiMbl C
YMEHBIIEHHOW CTAaBKOM TMpOIEHTa, TapaHTUU 3aiiMOB, oOOecleyeHHe YCKOPEHHOW  aMOpTHU3aIlUH
MPUPOJIOOXPAHHOTO 00OPYAOBAaHMSI, CPEACTBA Ha PEryJUPOBaHUE LIEH IMEPBUYHBIX PECYPCOB W KOHEYHOU
MPOYKIIMH.

Ecnu cunrarh, 4yTo nmpaBa COOCTBEHHOCTH Ha OKPYKAIOIIYIO Cpely MPUHAJIeKAT BCEMY OOILIECTBY B LIEJIOM,
TO (PUPMBI-3arPSA3HUTENN JOJKHBI HECTH 0053aMeNbHYI0 0mMeemcmeeHHOCMs 3a IPUUMHEHHbIN yiiep0. Ecnu
HaJIOI Ha 3arps3HEHHME WM IUlaTa 3a BBIOPOCHI OTPAXKAIOT MpeAeibHBIA yIiepO, ONpeeNeHHbI 10 akTa
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BbIOpOCa, TO B CUCTEME 00s3aTeIbHON OTBETCTBEHHOCTH 32 YIEpO IjIaTa pacCUMTHIBaeTCs Mo (PakTy BbIOpoca
(Tmoce Hero) KOHKPETHO IS KaXkoro ciyvas. MiHaue roBopsi, HaHecas ymepo ¢hupma obs3aHa 1M00 KaKuM-
TO 00pa3oM €ero KOMIIEHCHPOBATh, JINOO MPOBECTH OYHCTKY HAPYLIEHHOTO NPHPOIHOTO O0BEeKTa, JHO0
BBIIUIATUTh KOMIIEHCAIIMM TOCTpaJaBUINM, JMOO caenath emie 4tro-To. C 3TOH 1enbio oQopMIISIOTCS
CIeUUaNbHbIE JOKYMEHTBI, 3aKpeIuniiolie o00s3aTenbcTBa Ha  OCYIIECTBICHHE  MPUPOJOOXPAHHOM
JeSITeNIbHOCTH 101 COOTBETCTBYIOIIUMN 3aJI0T.

Jannbpiit moaxoa ocobeHHO d(h(PEKTUBEH, €CIIM YHUCIO0 3arps3HUTENCH U MX JKePTB OrPAHUYCHO, a pasMep
3arpsiI3HEHUS U €ro COCTaB JIETKO oTcienuTb. Heobxoaumo pa3nuuaTh aBapHiiHble BEIOPOCH M1 BOCCTAHOBJICHHE
HKOCHUCTEMBI TTOCIIE OCYIIECTBICHHS ONPEICICHHON eI TeIbHOCTH (PEKYIbTUBAIIMS 3€MEb).

B nepBom ciyuyae ¢pupMa MOKET JIMIIL IPOTHO3UPOBATh Oyayluil yiepO U NpUHUMATh BCE MEPHI, YTOOBI
ero He jgonyctuTh. Ho ecnu Takoit ymepd OyAeT HaHECeH, BUHOBHHUK IOJIHOCTBIO KOMIEHCHUpYeT ero. B
KauecTBE rapaHTUil 3/1eCh MOTYT BBICTYIATh aKTUBbBI (PUPMBI, B TOM YHUCJI€ CTPAXOBOM MOJIUC U T.I1.

Bo BTrOpoM ciydae mpumepHbIe MacmITaObl Oyaymiero ymepOa M3BECTHBI, €CIIM pedb WAET, Halpumep, O
no0bIue TMOJE3HBIX HCKOMAaeMbIX. B KadecTBe rapaHTuil 37€Ch BBICTYNACT JIEHEKHBIN JIEMIO3UT, BHOCHUMBIN
¢upmoii. Eciiu oHa cama mpoBeaeT peKyIbTUBAIMIO 3€MEllb, TO MOIYYUT CBOM JIEMO3UT OOpAaTHO, €CIIU HET, TO
CYMMBI JIETIO3UTa JOJDKHO XBaTUTh, 4YTOOBI PEKYJIbTHUBAIMIO IMPOBEN KTO-HUOyab npyroid. CBoro
OTBETCTBEHHOCTH 110 KOMICHCAIIUH yIepOa 3arpsA3HUTENIb MOXKET MEPETIOKUTh Ha TOCPETHUKA, BHOCS ILJIATy 3a
3arpsi3HEHUE MO CTaBKaM, COOTBETCTBYIOIIMM HKOHOMHUYECKOHN OIIEHKE aCCUMIIALMOHHOrO noreHiuana. OH,
KaK CKa3aHO BBIIIIE, OIUIAYMBACT B TOM YHUCIIE U YIIEPO, T.€. JODKEH PACCUUTATHCA C )KEPTBOH 3arpsi3HEHHUS.

Cucmema yenegoeo peszepsuposanusi Cpeocms Ha YMUIU3ayuro omxodoe (3aJ0roB) HCIOJNb3YeTCs IS
CO3JIaHMsI CTHMYyJIa Y TOTpPEOUTENeil Ha OCYIIECTBICHHE JOTIOTHHUTENBHBIX H3JEPKEK. B MOMEHT MOKYNKH
TOBapa, MPEIONPEACSIONIe NMPEACTOsIIee 3arps3HEHUE, OCYIIECTBISCTCS BKIAA, KOTOPBI BO3BpAILAeTCs C
MPOIEHTaMH TI0CIIe YTHJIU3AIMK OTXOJOB (HAampuMep, MOKyMKa 0arapeek, HaUTKOB B JKECTAHBIX OaHKax U
T.11.). MI3BeCTHBI cilydan MPUMEHEHUs JaHHOW CHCTEMBI Ui CTUMYJIUPOBAHUS BOCCTAHOBJICHUS U YTHIIM3ALNH
0TpabOTaHHBIX Macell, pEIUKINPOBAHHUS 030HOPA3PYIIAIOIINX BEIIECTB.

HUnghopmayuonnvie cucmemsi, ciuyxamge g oOeCHeUeHUs TMOJHOTH HWHGOpPMalUU U CBOOOJBI
O3HAKOMJICHUS C HEH, UTPAIOT POJIb, OJOOHYI0 SKOHOMUYECKUM cTuMyaM. Eciin GpupMbl mpenocTaBisiioT 6cro
uH(pOpMALIMIO, TO TMOTPEOUTENU WM JKUTETH ONU3NEKAIUX TEPPUTOPUN OIMOBEIIAIOTCS O pa3Mepax
3arps3HEHUS] WM BPEOHBIX BEIIECTBAX B MNPOAYKIuH. HWMHPOpMHpOBaHHOCTH (aHTHpEKIaMa) BEAET K
W3MEHEHUIO CIpoca Ha MPOAYKIUIO, oOecreynBas COKpallleHWe 3arps3HeHUs, HUCIOJIb30BaHUE
COOTBETCTBYIOIINX IEPBUYHBIX PECYPCOB WII THIIOB TEXHOJIOTHH.

7.2. OcHOBHBIE MAapKETUHIOBLIC MMOAX0AbI B 00J1aCTH IKO0J0THH

KomruiekcHas cucreMa MapKeTHHIOBBIX Mep JJIsl PELLIEHUS SKOJIOTUYECKUX MTPOOJIeM BKIIIOUAET B ceOs:

1) KoMMepUecKO-X03sICTBEHHBIN MEXaHU3M;

2) 001IeCTBEHHO-TIPABOBOM MEXaHU3M;

3) MapKeTHHIOBO-YIIPaBICHUECKUI MEXaHU3M;

4) HOpMaTUBHO-TEXHUYECKHE YCIOBUS NpHU pa3padoTke ToBapa Ha yposHe HHMOKP;

5) uadopmarmoHHoe o0ecreyeHrne Kak COCTaBHOM 3JIEMEHT MapKETHHI -MHKCa,

6) CTPYKTYpHYIO IEPECTPONKY MAPKETUHIOBOM LIEMTOYKH, BKIIIOYAIOIIEH POU3BOJCTBO, TOBAPOJBMKEHUE U

notpeOieHue;

7) SKOJIOTUYECKYIO AKCTIEPTU3Y (TOCYAApPCTBEHHYIO, HAYYHYIO, OOIIIECTBEHHYIO0, KOMMEPUYECKYIO).

BaxHOo mpu 3TOM HCHOIB30BaTh PBIHOYHBIE METOABI, KOTOpble B HaWOOJbIIEH Mepe CHOCOOCTBYIOT
3¢ PEeKTUBHOMY PEIICHUIO KOJIOTHYECKUX MpoOseM. DTa 1iaTta 3a IpUPOAHBIE peCypChl (3EMITI0, HEApa, BONY,
JieC U MHYIO PacTUTENBHOCTh, )KUBOTHBIN MHpP) U 3a 3arps3HEHHE OKpYyKaroulel cpelsl (BRIOPOCH, COPOCH U
T.I.), SKOJOTMYECKOEe HAJIOro00JI0KEHUE, KPEIUTHBIM MEXaHU3M B 00JIaCTH MPHUPOIONOIB30BaHUS, CHCTEMa
BHEOIOJKETHBIX 3KOJIOIMYECKUX (POHIOB U OAHKOB, HIKOJIOTHYECKOE CTPAXOBaHUE.

B pamkax mapkeTMHroBod cucTteMbl (opMHupoBaHHsS crpoca u ctumyiaupoBanus coOeita (POCCTUC)
UMEIOTCS BO3MOYKHOCTH 1O NPUMEHEHHIO TaKMX METOJOB, KaK SKOHOMHYECKOE CTUMYJIMPOBAHHUE OXPaHBI
OKpy)Kalollled cpelbl, a TakKe JHUIEH3UPOBAaHUE M OpraHu3alus CUCTEMbl JOTrOBOpOB B o0jacTu
IIPUPOIONOIB30BaAHUS.

IlenooOpa3oBaHne Ha MNPOAYKIMIO MPUPOJOIKCILNTYATUPYIOIIUX M MPUPOJOXO3AUCTBEHHBIX OTpacieH,
0COOEHHO KOJIOTUYECKH YUCTHIE MPOAYKIUIO U TEXHOJIOTHIO, HEOOXOIMMO MPETyCMOTPETh TaK ke YeTKO, KaK
U 3KOJIOTMYECKOE MPEIIPUHUMATENBCTBO. C ATOM 3KOHOMMYECKOM KaTeropueld TECHO CBS3aHA CHCTEMa
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HKOJIOTHYECKO cepTudukanuu. Ee BHeapeHHE MO3BOIUT MOCTAaBUTh BOMNPOC O (OPMHUPOBAHUHU pPHIHKA
AKOJIOTUYECKHUX PabOT, TOBAPOB U yCIyT (MAPKETUHT, MHKUHUPHHT, JTU3WHT, OUPKHU U JIp.).

Heo6xoauMocTh aKTUBHOTO BHEAPEHHS PHIHOYHBIX MEXAaHM3MOB IPU OPraHMU3ALUU MPHPOJIOIONB30BAHMS
noackaszsiBaeT onblT CHIA, fAnonuun, ®PI', rie npuMeHseTcs Tak Ha3bIBaeMbIA «0a0I-TIPUHITUID (TTPUHITUTT
«ITy3BIps»): B KayecTBE MCTOYHUKA 3arpsi3HEHHs] OKpY)Kalolled cpelsl OepyTcst HE OTAEIbHBIE 3JIEMEHTHI,
HampuMep ABIMOBBIE TPYOBI, a HpeanpusTHe B LeloM. B mpenenax pernoHa MOKHO YCTaHOBUTH OOIIHe
JOMYCTUMBIE HOPMBI COPOCOB M BBIOPOCOB TE€X WJIM HMHBIX 3arps3HSIOMMX BEIIECTB. TakuM oOpa3om,
[peioiaraeTcs, YTo NpeIpUusIThs HaXoaATCs Kak Obl B €IUHOM IpocTpaHcTBe. [Ipu ycTaHOBIEHUH cTaHAapTa
KauecTBa Cpelbl KOHKPETHOTO pernoHa (B paMKax OOIIMX JOMYCTHMBIX OOBEMOB COpPOCOB U BBIOPOCOB)
npeanpusaTis OyIyT caMy ONPEeNATh BEIMUYUHBI COPOCOB U BEIOPOCOB.

PaccmoTpuM nanee MapKeTHHTOBBIE TIOAXO/IBI K YIIPABICHUIO MPHUPOIOOXPAHHOM IEATETBHOCTHIO.

Ilepswviti  mapkemun2o6viti 100X00 TO3BOJISIET OTKAa3aThCS OT €IMHBIX TEXHUYECKUX TpeOOBaHHUM K
MCTOYHUKAM 3arps3HEHUSI U 00ONycKaem 803MONICHOCIb 8blO0OpA UPMOU PA3IUYHBIX CNOCOO08 OOCMUNCEHUs
oowux  Hopmamugos copocog unu  6vlopocos. Ou  CTUMYIUPYET BHYTPUIIPOU3BOJACTBEHHOE U
MEXXO35IICTBEHHOE pa3JiefieHHe Tpyla C y4eTOM HEOOXOIMMOCTH CHIDKEHHSI YPOBHS 3arpsi3HEHUS CPEIbl,
Omarozaps 4emy c03/aeTcs BO3MOKHOCTh YMEHBIICHHS] COBOKYITHBIX U3/1€P>KEK OOpbOBI € 3arpsi3HEHUEM.

[Tpenmnonoxum, 4To hupma peuruia UCroib30BaTh 3P(HEKTUBHBIC U HEAOPOTHUE METOIBI OOPHOBI ¢ 0TX0JaMHU
u Onmaromaps 3TOMY MOXKET MHOJJEPKUBATh YPOBEHb COPOCOB U BBIOPOCOB 3arpsi3HSIONIMX BEIIECTB HIKE
YCTaHOBJICHHOTO PETMOHAIBLHOTO cTaHjaprta. Jpyrue ke pupmbl, KOTOphIM O0Opb0a C OTXOJaMH OOXOIUTCS
JOpPO’Ke, MOTYT MIPOJOIKATh 3arpsi3HATH CPEely, HO B Mpejeniax OOIMX PerHoHANbHBIX JIUMUTOB. B utore, kak
MOKa3bIBAlOT MAPKETHUHIOBHIE PAcUYeThl, COBOKYITHBIE 3aTpaThl Ha JOCTH)KCHHE PETHOHAJBHBIX CTAaHIApTOB B
OyaylIeM OKa)KyTcsi MEHBIIIE, YeM eclii Obl GUPMBI JOCTUTaIN UX CBOMMH CHUIIAMH.

Bmopoii mapxemuneoswviti n00xo0 Kk peryliupoBaHUIO B PErHOHAIBHOM MaclITa0e MPEAIoNaraeT npsambvle
coenku medncoy gupmamu. OH ynoOeH Uis HOBBIX (UPM WIM AN TeX ACHCTBYIOUIMX, YTO IOJBEPraroTcs
MojiepHu3anun. [Ipexae ueM BBECTH UX B CTPOW B MPOMBIIIJICHHO OCBOCHHBIX PETHOHAX, HEOOXOAUMO, YTOOBI
MpeaNpUHUMATEI B KaueCTBE KOMIICHCAIIMM SKOJIOTHYECKOro yiiep0a CHU3WIM YPOBEHb 3arps3HEHHs] Ha
OHOM W3 JCUCTBYIOUIMX NPEANPHUATHA B 00bEMe, OSKBHBAJCHTHOM BBOAMMOMY HOBOMY HWCTOYHHUKY
3arpsi3HeHus. JlaHHBIN NPUHIMI pa3pelIeHUs] Ha HOBOE CTPOUTENLCTBO HEOOXO0IMM, KOT/Ia TOKYIAITCs MpaBa
Ha 3arps3HeHUEe y (upM, KOTOPHIM YHaloCh JOCTUTHYTh CHIDKEHHS COpPOCOB HMIIM BBIOPOCOB CBEpX
YCTaHOBJICHHBIX TOCYIapPCTBOM HOPM.

Ecnmu ¢upma Kynuia 5TH M3JIUIIKK COKPAIICHWH 3arpsi3HEHUH y KaKOTO-TO MPEANPUATHS, TO OHA TIOTYIHT
IIPaBO Ha CBEPXHOPMATUBHBIN COPOC MITM BHIOPOC TOT'O MJIM MHOTO 3arpsI3HSAIONIETO BellecTBa. MapKeTHHIOBBIH
MOJIXO/1 TA€T BO3MOKHOCTh TEPEHECTH PHIHOYHBIE OTHOIIEHHS Ha c(epy MPHUPOIOONB30BaHMS, YTO OTBEYAET
00I11€IKOHOMHYECKOW CTpAaTETUH CTPAHBI B IIEJIOM U PETrHMOHOB.

Tpemuii mapkemuneo6bili nN0OX00 TIPENIONAraeT, 4YTro (UPMBI, KOTOPHIE YKIOHSIOTCS OT YCTaHOBKH
COOCTBEHHOT'O OYMCTHOTO 000pPYNOBaHMS, AOJKHBI OyIyT OIUIATUTh YaCTh CTOMMOCTH Takoro oOOpYJIOBaHUS,
y)K€ HMMEIOIIET0oCs Ha JPYTUX TMPEeNNpUATHSX M 00eCHeuMBaIONIer0 yYpPOBEHb 3arpsi3HEHHs CPeIbl JaHHOTO
peruoHa B pamMKax OOIIMX HOPMATHUBOB. PacyeThl MOKa3bIBAIOT, YTO MOJOOHBIE CIENKH, OXBAaThIBAIOLIME B
OCHOBHOM TMpPEONPUATHS OJHUX M TeX K€ OOBbeIWHEHWH, KOMIIAHWH, TIO3BOJIIIOT TPHUMEHATH
gHympugupmennylo nepeoayy (mpancghepm) npas Ha 3azpsAsHenue cpedbl, YTO 3HAYUTEIBHO PACIIUPHUT
MaHEBPEHHOCTH KPYITHBIX (PPM B HCITOJIb30BaHUN WHBECTUIIMOHHBIX CPEJICTB.

Bce 310 macT HEeKOTOphIM (pMpMaM BO3MOXKHOCTb HAaKallJIMBaTh W3JIMIIKK COKpPAIIEHUHN 3arps3HeHUH, Ui
TOTO 4TOOBI B X PaMKax COXPaHATh U JaKe PACIIMPATH HEKOTOPbIE TPs3HBIC MMPOM3BO/ICTBA, HE HapyIIas MpH
3TOM PETHOHAIBHBIX IKOJOTHUECKUX TpPeOOBaHMM, MOCKOJIBKY HE BCE MPEANPHUATHS CHOCOOHBI 00ECHeYUTh
CHIDKEHHE YPOBHS 3arpsi3HEHUS 10 HOPMaTHBOB.

[IpeyiaraemMple Mepbl JaAyT HMIYJIbC HJI€€ BO3HUKHOBEHHS B HEKOTOPBIX PETHOHaX CBOEOOpa3HBIX
9Kon0cueckux banxos. Ilpuem BKIIaIOB B HUX OYyAET MPOUCXOANTH B BUE M3JIUIIKOB COKpAIIEHUH BRIOPOCOB
U cOpPOCOB 3arps3HAIONIMX BeIIECTB. Bkiajgsl Kak cBOEOOpPa3HbIM KamuTal MOTYT HCHOJB30BAaTh HE TOJBKO
caMHM BKJIQAUUKH (U1 PAcCIIUpEeHUs HEOOXOAMMBIX TPSA3HBIX MPOM3BOJACTB), HO M JApyrue QUPMbI U
npennpustus. [locaennue OyayT miaTUuTh OaHKY, YTOOBI TAKMM 00pa3oM COIKOHOMHTBH PECYpChl HA OYMCTHOM
obopynoBanuu. Takum 00pa3oM, MOSBATCS KaK TOCYJapCTBEHHBIC, TaK M YAaCTHBIC DKOJOTHYECKHE OaHKU
BKJIQ/IOB M3JIMIIKOB COKpAILICHUH 3arpsizHeHui. B pe3ynbTare, BBINONHAS KOJIOTHUECKUE TPEOOBaHUS, MOKHO
Oyzer obecrednTh SKOHOMUYECKOE U COIHATbHOE Pa3BUTHE PETHOHOB, MAKCUMAIILHO UCIIONB3YSl HMEIOIIHECS

pecypcehl.
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MapKEeTHHTOBBIC MTOAXO0/IbI K AKOJIOTUYECKOMY PETYIUPOBAHUIO B KOHEUHOM HTOTE IMO3BOJISIT MPEATNPUATUIM
(hupmam) MOAEpHU3UPOBATH COOCTBEHHBIC BO3MOXXKHOCTH MPUPOJOINONIB30BaHUA. B 3Toil cdepe mosBATCA
MepeIOBbIe TEXHOJOTHH, YTO HEBO3MOXXHO IPU KOMAaHIHO-KOHTPOJILHOM METOJAE, KOTOPBI OCHOBaH Ha
MIPOBEPKE COOTBETCTBHSI TOCYAAPCTBEHHBIM M MECTHBIM HOpPMAaTHBaM Ka)J0ro THIA MPOU3BOICTBEHHOIO
o0opynoBaHusi. MapKeTHHTOBBIE METOIBl TakXke OyAyT CHOCOOCTBOBAaTh pPa3BUTHIO HOBOH HKOJIOTO-
HSKOHOMMYECKOI HAIpaBIIEHHOCTH OOOOIIECTBIIEHUSI PErHOHAIBHOIO MPOU3BOJACTBA, MO3BOJSAT OCYIIECTBUTH
pasJesieHre TpyAa U KOOTEpalio BHYTPU OTACIBHBIX MPEANPUATHN, GUPM U MEXKAY HUMH JJIs JOCTHKCHHUS
MIPUEMJIEMOTO YPOBHS 3arpsi3HEHUsI Cpeibl KOHKPETHOTO PErHoHa, a TaKXkKe pa3esieHrue TpyAa U KOOMEepaluio
IIPU IPOU3BOJICTBE OCHOBHOW MPOAYKIIMH U B OTHOIIEHUH COPOCOB U BHIOPOCOB.

3apyOexHbIii OMBIT IMOKa3bIBaeT, 4TO 3(P(HEKTUBHOCTh MApPKETHHIOBBIX IOAXOJO0B K PEryIHpPOBAaHUIO
3arps3HEHUIl TeM BBIIIE, YeM K OOJbIIEMY HKOJOT0-3KOHOMHYECKOMY OOOOIIECTBICHUIO MPOU3BOJCTBA B
peruoHe oHu BeayT. B wacTHOCTH, 0Ka3zanoch, 4To 65%-HbIl ypOBEHb CHMKEHUS 3arps3HEHUs aTMochepHOoro
BO3/lyXa MPH NPUMEHEHUU «Oa0i-npuHIMNay (MIPUHIMIA «Ty3BIPS») ObUT JOCTUTHYT B JIBA pa3a MEHBIIMMH
CpEICTBaMH, YeM B Ciy4yae MPUMEHEHUS TPAJUIMOHHBIX MEp KOHTPOJISA 332 KaXKIbIM OTJECIbHBIM UCTOYHHUKOM
3arps3HeHus. [Ipy  MapKeTHHTOBOM IMOJXOAE, T.e. TOPrOBIE JIOMyCKAMH HAa 3arps3HEHHE MEXIY
MpeaNpUATHIMHI, SKOHOMUYHOCTh MOKET BO3pacTu 0oJjiee yeM B IIECThb Pas.

MapKkeTHHTOBbIE TIOAXOJIbI K PETYIMPOBAHUIO HEM30EKHO CBSI3aHBI C MU(P(PEPEHIUPYIONIUM BO3ICHCTBUEM
Ha TMPEANpUATHS, T.€. MPUPOAOOXPAHHBIE MEpbl CTAHYT KOHIIEHTPUPOBATHCS B OCHOBHOM Ha KPYIHBIX
MNPEINPUATHIX, TA€ X ce0eCTOMMOCTh Oy/IeT MEHBIIIE, YeM Ha MEJIKUX U CPEIHHX.

Pa3BuTHe poccUCKOTrO phIHKA MPUBEAET K TOMY, YTO JEATEIbHOCTh MHOTHX HPEAIPUITUNA U PUPM CTaHET
CHJIPHO 3aBHCETh OT HKOJIOTHYECKUX W MPUPOJHO-PECYPCHBIX (PAKTOPOB PErHMOHOB. Peub MIET HE TONBKO O
CHUCTEME HAJIOTOB, IUIaTeXel 3a MPHUPOAHBIE PECYPCHI, 32 BBIOPOCHI U COPOCHI 3arps3HSIIONIMX BEIIECTB U
pasMeIeHre OTXOJ0B, O PA3JIMYHBIX HKOJIOTUYECKUX JIbIOTaxX W CAHKIHAX, HO M O 20CYOApPCMEEHHbIX U
00UleCMBEeHHbIX IKOJIOSUYEeCKUX 9KCnepmu3ax, KOTOPbIM TMOJBEPraloTcs MpearlaHoBas JAOKyMEHTAIMs,
00OCHOBaHHUS, TEXHUKO-DKOHOMHUYECKHE pacyeThl, NPEAIOKEHHsI 10 HOPMAaTHBaM, TIPOEKTHI, CaMHu
MIPOU3BOJICTBEHHBIE OOBEKTHI, WX AHTPONOTEHHBbIC BIUAHUA Ha OKPYXKAIONIYI0 Cpely, TEXHOIOTHUH,
o0opymoBaHue, MPOTYKIUS, OTXOJIBL.

N3 3apyOekHOro OIbITa XOpOIIO HM3BECTHO, YTO JKOJOTUYECKHUE OHKCIEPTHU3bl BHOBb CTPOSIIMXCS
MIPOMBIIIJICHHBIX O0OBEKTOB MOTYT BBI3BIBATh B PA3IMYHBIX PETHOHAX CTPAHBI MOCIEACTBHS YKOHOMUYECKOTO,
aJIMMHHUCTPATUBHOIO, TPABOBOTO U COLHUATBHO-TIOJUTHYECKOTO XapakTepa, MpUYeM KaK CTUMYIUPYIOLIUE
pasMelieHne U pa3BUTHE MPOU3BOJAUTEIBHBIX CHJ, TaK W 3aMeyiIone ux. Ecim B pe3ynbTare BBISBICHUS
HKOJIOTMUECKON JKCMEPTU30H HEJOCTATKOB KOPPEKTUPYETCS MPOEKT CTPOUTENHCTBA WM PEKOHCTPYKIIMH
MIPOM3BOJICTBA, OKA3aBIIECTOCS BPEIHBIM Ui OKPYXKAIOMIEH CPEeIbl, TO BpeMs M PECYpPChl, 3aTpadeHHbIE Ha €ro
nepesieNiKy, 3aTOPMO3ST Pa3BUTHE MPOMBIIUICHHOCTH B JaHHOM pEeruoHe. DKClepTH3a JOHKHA OTKa3bIBAaTh
HKOJIOTHYECKHU OTIACHBIM IMPOEKTaM — TEXHOJIOTHSIM U TIPOTyKIIHH.

Pa3paboTtka u BHeIpeHHe 0€30TXOAHBIX U MaIOOTXOJHBIX MPOIIECCOB, COBEPIIICHCTBOBAHNE CYIECTBYIOIINX
M CO3/IlaHHEe HOBBIX OYHCTHBIX COOPYKEHHWH, mepenpouanpoBaHne ¥ CYIIECTBEHHOE HW3MEHEHHE
UHQPACTPYKTYphl UM YACTH CIOKUBIIUXCS XO3SHWCTBEHHBIX CBs3eM mNpeanpustuii U ¢GupM — Bce 3TO,
€CTeCTBEHHO, KapJAWHAIBHO IOBIMSAET HA TaKOH IOKa3aTenb, Kak cebecromMoctb. OH B CBOI0O oOuepenb
BO3JICHCTBYEeT HAa BECh KOMIUIEKC XO3SHCTBEHHBIX OOBEKTOB, a TaKkKe HAa SKOHOMHYECKYIO M COIHAIIbHYIO
0OCTaHOBKY B II€JIOM IO PETHOHY. Pe3ybTaThl TaKUX BO3JCHCTBHIA CIETyeT yUYUTHIBATh KaK rOCY/1apCTBEHHBIM
CTPYKTypaM M OpraHaM MECTHOTO CaMOYIIPaBJICHUS, TaK U MPEANPUHUMATENSAM MPU Pa3MEIIeHUU U Pa3BUTUU
MTPOM3BOIUTEIILHBIX CHJI B T€X WJIM MHBIX pernoHax Poccun.

Hayuno-skoHomuueckass ~ pa3paboTka  OpPraHHU3AIMOHHO-METOJWYECKUX  OCHOB U KOHKPETHOTO
BBIYUCIIUTENIFHOTO MHCTPYMEHTAPHSI BKITIOYAET B ceOsl:

® BBLIWICHEHUE OT/ICIBHBIX DJIEMEHTOB U3 00IIEH CTPYKTYPHI;

® KOJMYECTBEHHYIO OIEHKY W TPOTHO3UPOBAHWE BEIWYMH U TEHACHIMNA W3MEHEHHS CIEeKTpa

AKOJIOTHUECKUX U TPHUPOIHO-PECYPCHBIX COCTABISIONIMX B CIOXKHBIX TpoIleccax KoieOaHWH KypcoB
aKUWN pa3IMYHBIX NPEATNPUATUI U PupM.

Bosiee cioXHO OOCTOUT /€TI0 C 9KOIO2UYECKUM CMPAXOBAHUEM IKOJIOSUYECKUX PUCKOS, KOTOPOE MOXKET
OBITh peaIbHO BHEIPEHO Ha MpakTuke. [Ipu 3TOM ciemyeT MoCTENeHHO COBEPIIEHCTBOBATh HH(POPMAIIMOHHYIO
0a3y, pbIHOK IMEpPecTPaxOBOUYHBIX YCIYT B ITOW 00JacTH, HEOOXOAMMYIO 3aKOHOJATENbHYI0O M HOPMATHBHYIO
TOKYMEHTaIMio. TeM caMmbIM OYAyT MOJITOTAaBIMBATHCS MPEINOCBUIKM K PACIpPOCTPAHEHUIO O00S3aTENFHOTO
HKOJIOTHYECKOTO CTPAaXOBaHUs HA BCE PUPMBI, KOMIIAHUU U KOPIIOPAIUH.
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Jlnsi BBEICHUS TOCYJApPCTBEHHOTO OO0S3aTENBHOTO 3KOJOIMYECKOI0 CTpaxoBaHHUs (B OTJIMYME OT
T0OpPOBOJIBHOTO) TOTpeOyeTcsl crennalbHblid 3akoH Poccuiickoit denepamii, KOTOPBIA JOJKEH ONPEACIIUTh
OpraHM3alM, CIELUATU3UPYIOLINECS HAa OCYILECTBIECHHMM BCEX BMJIOB T'OCYIApPCTBEHHOI'O 3KOJIOIMUYECKOIO
CTpaxoBaHMs. OTH K€ OpPraHM3allid MOTYT YCTaHaBIMBAaTh MOPSIOK 00pa3oBaHUS W (PYHKIHOHUPOBAHUS
rOCYJapCTBEHHOTO SKOJIOTUYECKOTO CTPaxoBoro (poHma.

locynapctBenHoe 00s3aTeNbHOE JKOJOTMYECKOE CTpaxoOBaHUE MOXKET (YHKUHOHHPOBATH Ha OCHOBE
CHEAYIOLIMX MTOJIOKEHUM:

e oImpejaereHUe OTpaciei, MoaoTpacieil U MPeArnpHUsITHA, MOJJIeKAIINX CTPAXOBAHUIO B 00S3aTEIBHOM

MOPSIIKE;

e pa3paboTKa OTPACIEBBIX METOHK IO SKOJOTHYECKOMY CTPaXOBaHUIO;

e ¢opMupoBaHue OaHKa CTaTUCTMYECKHUX JAHHBIX B TEX OTpaAcCisIX, KOTOpbIE H3-3a HapyllIeHUs
JKOJIOTUYECKOH OOCTaHOBKHM, OCJCTBUH, aBapuii W KaracTpod HAHOCAT HaUOONBIIUNA YIIEpO
OKpY>KalolleH Cpelie;

® YCTaHOBJIEHHWE CTABOK CTPAxXOBbIX IuIaTexeil ¢ nuddepeHnmanmeit ux mo orpacisM AEATEIbHOCTH U
00BEKTaM CTPaXxOBaHHUS, BKIIIOUYAs! KPYITHbIE KOHIIEPHBI U KOPIIOPALIUY;

® YTBEP)KJIEHUE HOPMATUBHBIX IOKYMEHTOB, OIPEAEISAIOUINX [IEPEUEHb CTPAXOBbIX CIy4acB;

® Omnpe/eNeHHe 3aKOHOJATENbHO YCTAHOBICHHOW JUIS IOPHUAMYECKMX M (U3NYECKUX JIMI[ CTETEeHU
BO3MEUIEHUS yIepOa, BHI3BAHHOIO IOBPEXKIEHUEM WIH I'MOEIIbI0 UMYIIECTBA, [TOpUEH 3eMIIH, Jieca U T.I1.,
PacxoJI0B IO OYUCTKE 3arpsi3HEHHBIX TEPPUTOPHIL.

Ha mepBoM »3Tame myyine BCEro yCTAaHOBUTH JOOPOBOJBHYIO (OPMY MPOBEACHHS IKOJIOTHUECKOTO
cTpaxoBaHus. HeuenecoobpazHo MpeanuceiBaTh BceM (prupmam, KOPIopauusM, IPeAnpUusTusiM, YIpEKICHUsIM,
opraHuszanusiM OOf3aHHOCTb BCTyNaTb B CTPaxOBblE€ OTHOILEHHUS, YTOOBI MOJYYUTh JIMLEH3UIO Ha
MIPOU3BOJICTBEHHYIO JAESATENbHOCTh W MPHUPOOIONb30BaHUE. B 3TOM cilyyae OHM JOJDKHBI OBUIM OBl
MPECTaBUTh (PMHAHCOBYIO TAPAHTHUIO TOTO, YTO BO3MOXKHBIH yIIepO TPEThUM JIHIIaM Oy1eT BO3MEIIICH.

Brtopoi#i stan gomkeH OBbITh MOCBSIIEH YKPEIUICHUIO (DUHAHCOBO-KPEIUTHOW CHCTEMBI, ampoOaiuu
MeXaHu3Ma JOOpPOBOJBHOTO HKOJOTHYECKOTO cTpaxoBaHusA. [lOCKOIBKY JHOOOH akT J00pOBOJIBHOTO
CTPaXOBaHUs OIPEHENSIETCS COOTBETCTBYIOIIMMH JOTOBOPAMH, IPAaBUIAMHU MU HOPMaMU TPAXKIAHCKOIO
3aKOHOJIATEIbCTBA, HEO0X0AUMa Pa3pabOTKa HOPMATHBHO-TIPABOBOM M METOAWYECKON JOKYMEHTAIlMH. 3aTeM
JOJKHBI OBITH pa3pa0OTaHbl OCHOBBI METOJUYECKOW TOKYMEHTAlMU MO 0053aTeNbHOMY 3KOJIOTHYECKOMY
CTPaxOBAaHUIO, YTOOBI OHO CTAJI0 OOBIYHBIM SIBJIEHHUEM SKOHOMUKHU.

['maBHas 1enb MapKETUHIOBBIX MOJIXOJIOB K YIPABICHUIO MPUPOJOOXPAHHON AESITEIBHOCTHIO HANpaBIIE€HA
Ha obecneyenue payuoHaIbHO20 UCHONb308AHUSL ACCUMUTAYUOHHO20 NOMEHYUANA NpUpooHol cpedsl. Cxema ee
peanu3anuu B MacmTabe CTpaHbl TakoBa. [IpaBUTENBCTBO ompeaensieT AOMYyCTUMbIE MAcIITadbl BO3ACHCTBUS
Ha MPUPOJY, pacupelensieT JHUIEH3UN (pa3peleHus) MeXay 3aMHTEPECOBAHHBIMU CTOpPOHaMH, a 3areM (B
OTIUYME OT AJMHUHHCTPATHBHOM W JKOHOMHUYECKOW CHUCTEM PETyIHUPOBAaHMS) MPEINPUHUMATEISIM J1aeTCs
nojiHas cBoOo/la mepepacnpenesTh WM NepenpojaBaTh 3TH JuleH3ud. DyHKIUS OpPraHoB YIpPaBIIECHUS
COCTOUT B KOHTpOJIE 32 COOJIOJCHHEM SKBUBAJICHTHOCTU CJEJIOK, 4TOOBI CyMMHpYIOIIee BO3ACHCTBUE Ha
MPUPOy HE YBEIMUUIIOCh. Bce 3TO cmocoOCcTByeT (POPMUPOBAHUIO PHIHOYHOW HHQPPACTPYKTYPHI, T.€.
3aKpeIUIEHUIO TMpaB COOCTBEHHOCTH 3a (pupMoH, oOecrieuuBarolledl peann3alyio 3TUX NpaB (B TOM YHUCIE
BbIIaUy JIMLEH3UU WU CePTU(PUKATOB COOCTBEHHOCTH), a TAKKE BO3MOKHOCTH KOHTPOJIS 3a AEATEIbHOCTBHIO
HKOJIOTMUECKUX OaHKOB U OUPIK.

7.3. IKOJOTrHYeCKHH Ay UT B CHCTEMe MAPKETHHIA

Okonozuyeckutl ayoum — 3TO TPOBEJCHHE PEBU3UU DKOJIOTMYECKOM JEATETbHOCTH (3KOJOTMYHOCTH)
koMrnaHuil. KoHuenuus skonoruueckoro ayaura, pazpaboranHas B koHue 70-x romoB B CIIIA, Bmepsbie
MCMOJIb30BaJach HA MPAKTHKE JJISl IPOBEPKH COOIIOICHUS KOMITAHUSIMH 3KOJIOTHYECKUX TpeOOBaHUIT 3aKOHOB,
3aKOHOJIATEIbHBIX AKTOB W HOPMATHMBOB. OKOJOTMYECKHM ayJIWT BKJIIOYAET IMPOBEPKY CIEAYIOIIHMX BHUIOB
NEeATEIbHOCTH:

® BBINOJIHEHHUE SKOJIOTMYECKUX HOPMATHUBOB B COOTBETCTBUH C 3aKOHOJATEILCTBOM M BHYTPU(PUPMEHHBIMU

TpeOOBaHUSIMU,

® OIpEAEICHUE YPOBHS SKOJIOTMYHOCTH KOMIAHUM (TIPOBOJAUTCS B Ciydae, €CIM JJaHHAs KOMIIaHUS HE

uMeeT o(pUIIMANbHO MPUHATHIX IJIAHOB WM MPOTPaMM B 00J1aCTH OKpY’KaIOLIeH Cpebl);

¢ (YHKIIMOHUPOBAHHUE CUCTEMBI IKOYIIPABIICHNUS;
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® [IOJIy4Y€HHE HKOJIOTUYECKOTO cepTu(uKara;
® BBINOJHEHWE (DMHAHCOBBIX OO0S3aTENBCTB M BBIIUIATA JIOJITOB, MPABUIBHOCTH ONPEICNCHHS YpPOBHS
PHUCKOB IPHU CIUSIHUU U IPUOOPETEHUHN KOMITaHUM;

® COCTaBJICHHE HKOJOTHUECKOM JCKJIapallii U OTYETOB KOMITAHUHU 00 SKOJIOTHYECKOH NeATETbHOCTH.

DKOJIOTUYECKUN ayauT TPEACTaBIACT COOOW KOMIUIEKCHBIA, JAOKYMEHTHUPOBAHHBIM BepU(pUKAIIMOHHBIN
npouecc 00bEKTUBHOTO BBISBICHUS U OLIEHKH CBEJICHUH JJIsl ONPEIeNIEHUs] COOTBETCTBUS KPUTEPHUSIM IIPOBEPKU
KOHKPETHBIX 3KOJOTMYECKMX MEpPONPUATHUN, BUAOB JESATEIBHOCTH, YCIOBHH, YNPaBICHUYECKMX CHCTEM WU
uHpopMalud O HUX M HHOOPMHUPOBAHMS MOTPEOUTENsT O TMOJYYEHHBIX B XOJE€ YKa3aHHOTO Ipoliecca
pesynbTatax. MexayHapoansie ctanaaptsl MCO 1o 3KONIOrH4ecKoMy ayAuTy BKIIOYAIOT METOJAMYECKHE
MaTepuaibl Mo NpuHIMnaM 3kosioruyeckoro aynura (1ISO 14010), nponeaype ayauTa CUCTEM 3KOJIOTHYECKOTO
ynpasienus (1SO 14011.1) u kBanudukanoHHble TPEOOBAHUS K CIIEHUAINCTAM MO SKOJIOTHIECKOMY ayAUTY.

Jljig co3nanus MapKeTUHIOBOM CHCTEMBI BaXKHO, YTOOBI IKOJIOTUYECKUIN ayIUT pacCMaTpUBAJICS B KaueCTBE
0c000Tr0 YIpaBJIeHYECKOTO HHCTPYMEHTA H COCTABHOM YacTH CUCTEM dKOyIpasieHus. [IpoBoauTcst oH 00BIYHO
AKCIIEPTAMU-KOHCYJIbTAaHTAMH MO 3aJaHUI0 BIACTHBIX CTPYKTYp (IIPOBEpPKa BBIINOJIHEHUS 3KOJOTHYECKHX
MOJIOKEHUH 3aKOHOB W JKOHOPM), OAHKOB WJIM CTPaxOBBIX KOMIIAaHUH (MPH MPUHATUU UMM PELICHUH O
MPEIOCTABIIEHUU KPEIUTOB, CCYJ WJIM CTPAXOBOI'O IOJIMCA) W, HAaKOHEN, YaCTHBIX KOMMAHUN (TIPH CIUSHHIX
WIA TpUOOpeTeHHsIX KoMmaHuii). UTorn mpoBepku MOTYT OBITh BECbMa HEOXXHMIAHHBIMH: BBICOKHE IITpaQbI
WM BpPEMEHHOE MPUHYAUTEIbHOE 3akKpbITHE. Pe3yiabTaTbl HKOJOTMYECKOIO ayauTa MOTYT CIIYKUTh
MCTOYHUKOM MapKETHHIOBOH MH(OpMAIK 00 SKOJOTHUECKUX ACTIEKTaX JEATSIbHOCTH KOMIAHUH, TIPUYEM 3Ta
nH(OpMaLIKA UCKITIOYUTENHHO BayKHA JJIsI IPUHATUS MOCIEAYIOIUX YIPAaBIEHYECKUX PEIICHUH.

D¢ (hekTBHOCT, BHEAPEHHS B KOMIAHHHM SKOJOTHYECKHX MEPONPHUITHH W CHCTEM 3KOJOTHYECKOTO
YIPABJICHUS BBIPAXKACTCS B NPAMBIX 8bl200aX, KOTOPBIE CBS3aHBI C BOZMOXHOCTHIO PACHIUPUTH PHIHOK COBITa
MPOAYKIINH, M30€KaTh HEHYXHBIX PAcXOJOB, CHH3UTh HU3ICPKKH, cOepedb OCHOBHBIC (DOHMBI, TOIYYHUTH
HY)XKHbI€ HMHBECTULUHU, U B KOCBEHHbIX, BKIIOYAIOIIMX YIYYIIEHHE MOTHUBAILMU COTPYAHUKOB KOMIIAHUH,
OTHOIIEHUN C MECTHBIM HACEJICHUEM, PEMyTAl[Ui KOMIIAHUU.

HekoTtopeie uHOCTpaHHBIE MHapTHEPHI MO COBMECTHBIM MPEANPUATUAM, CTPEMSICh MPUCIIOCOOUTHCS K
XapakTepy JIeJOBbIX OTHOIIEHWN B Halleld CTpaHe, B TOM 4YHUCJIE K OBITYIOLIEH NpaKTHUKE HapyIICHUs
MPUPOJTOOXPAHHBIX HOPM, HE COOJIIO/Ial0T 3aKOHOJATENIbHBIE MOJIOKEHHUSI B OOJACTH OXpaHbl OKpYKaromlei
cpenbl. DTO KacaeTcsi, HarmpuMmep, HeTIHOH, HEPTEXUMUIECKON, METAILTYPTUYECKOW W TOPHOI0OBIBAIOIICH
MIPOMBILIIEHHOCTH. B 3TO# CBSA3M BbIpacTaeT pojib SKOJOTMUYECKOr0 ayAUTa U 3KOJIOTHYECKOW OTYETHOCTH.

B Poccun 3HauMTenbHbIE BO3MOXKHOCTH JJISi CTAHOBJIEHUS OTPACIM SKOJOTMYECKUX YCIyr (ayauT Hu
CTpaxOBaHME) BO3HMKJIM C PAa3BUTHUEM YacTHOIO CeKTopa. B cTpaHe mpeolOiagatoT Maible NpeanpUsThs,
npuyeM 20% M3 HUX — KOMIAHUU MPOMBIIUIEHHOTO U CTPOUTEIBHOTO MPOQMIIs, KOTOPbIE MOTYT OKa3blBaTh
CYIIIECTBEHHOE BIMSHUE HA OKpYyXaromyr cpeny. WMubiMu cioBamu, mnpumMepHo 250 ThIC. KOMITaHUMA
HY)KJAIOTCS B IPOBEACHUH DKOAyUTA.

CoTpynHHUYECTBO B 00JACTH Pa3BUTHS SKOJIOTMYECKH TPUEMIIEMOTO MTPEANPUHIMATENBCTBA MIPEIOJIaraeT:

® H3y4YCHUE OIBITA 3alaJHbIX KOMIIAHH, 3aI1aJHOTO U MEXIYHApOJAHOIO 3aKOHO/IaTEIbCTBA,

® TI0JrOTOBKY KaJIpOB 3KOJOTMYECKH OPUEHTUPOBAHHBIX PEINPUHUMATENIEH;

e (opMuUpOBaHHE KaJpOB, T.. CHEIUAJIMCTOB IO CO3JIAHUIO CHUCTEM YIPABICHHUSI HKOJIOTUYECKOU

JIESITEIbHOCTHIO KOMITAHHUIM;
® IIPOBEACHUE DKOAYJUTA.

KoHTponbHBIE BOITPOCHI

1. Ilepeuncante OCHOBHBIE MAPKETUHIOBBIE HAMIPABIEHHS B 00J1aCTH (POPMUPOBAHUS PHIHKA IKOJIOTHUECKUX
YCIIyT.

2. Ilouemy B Poccun B mepexoHbIM K PBIHKY MEPHOJ YXYIUIMIOCh COCTOSHUE OKPY)KAIOIIEH MPUPOIHON
cpensi?

3. JlaliTe XapakTEpUCTUKY OCHOBHBIX TIpYNIl METOJOB, COCTABIIIOIIMX CYIIHOCTb MapKETHHIOBOTO
MEXaHU3Ma YIIPaBJICHUS OKPYKAIOIIEH PUPOTHON CPEION.

4. KakoBa CTpyKTypa KOMIUIEKCHOW CHCTEMBbl MAapKETHHIOBBIX Mep, HEOOXOAMMBIX ISl peLIeHHS
AKOJIOTMUECKUX MpodIem?

5. Packpoiite CylIIHOCTh MapKETUHTOBBIX IIOJIXOJI0B K PErYIMPOBAHUIO IIPUPOIONOIb30BAHUS.

6. KakoBbl epcreKTUBbBI pa3BUTHS CUCTEMBI KOJIOTHYECKOTr0 CTPaxoBaHUs?

7. KaxkoBbl 3a71a4u DKOJIOTUYECKOTO ayAuTa?
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I'naBa 8. Dkosioruyeckoe npaBo
8.1. [lonsiTHe, MpeaAMeT U UCTOYHUK IKOJOTNYECKOr0 MpaBa

DKonozuueckoe npago — 3mo ompacib pOCCUNICKO20 NPasd, NPeoCmasiauias coool cucmemy Hopm npaeda,
pezyiupyrowux obujecmeenHvle omuoulenus 8 cghepe 83aumooencmeus oobwecmsa U nNpupoosvl C Yeablo
coXpaHeHus, 0300pOGIeHUs U YIVHUEeHUs OKpydcaowel cpedvbl 6 UHmepecax Hacmoswe2o u O0yoyuux
nokonenutl aooetl. JlaHHOE ONpe/eNeHne 3KOJI0rMYecKoro nmpasa 0a3upyercsi B OCHOBHOM Ha cT. | 3akoHa
PCOCP ot 1991 r. «O06 oxpaHe OKpY>KAIOIIEH MPUPOTHON CPEIBI».

[TpenmMeToM 3KOJOTHUYECKOTO TpaBa SBISIOTCS OOIIECTBEHHBIE OTHOIICHHUS B cpepe OXpaHbl, 03JOPOBICHHUS
U YIY4YUIEHUs OKPYKArOUIEHd MPUPOJHON cpeabl, MPEAYNpEeXACHUS U YCTPaHEHUs BPEIHBIX IOCIEICTBUN
BO3JICHCTBUS HA HEE XO3SMCTBEHHON U MHOU JEATEIbHOCTH.

B mo0om mpaBoBOM rocynapcTBE OCHOBHBIM HCTOYHHKOM 3KOJOTMYECKOTO MpaBa JIOJKEH OBITh 3aKOH,
aJIeKBaTHO PETYIUPYIOMIUN KOJIOTHUYECKHE MPaBa YeJOBEKa U IpakJaHMHA, 00ECIICUYMBAIOIINN MEXaHU3M HX
3alUThl, a Takke (OPMUPYIOUINI OOIECTBEHHBIE OTHOIICHHUS COOCTBEHHOCTH Ha TNPUPOIHBIE PECYPCHI,
COJIepKalllMii IIPaBOBbIE HOPMBI IO IPUPOJOINOJIB30BAHUIO U OXpaHE OKpYXKarolled MpUPOJHONW Cpeibl, IO
MIPECeUEHUI0 U MPOPUIAKTHKE MPAaBOHAPYILIEHUH B 3TOH 00JIaCTH.

CucreMy MCTOYHUKOB 3KoJiornyeckoro mnpasa B Poccun o6pasyror Koncrurynus Poccuiickoit denepanun,
(dbenepaTUBHBIE JIOTOBOPHI, MEXIyHApOJIHBIE OTOBOpbI P®, oOmienpu3HaHHBIE HOPMBI MEXIYHAPOIHOTO
npaBa, (QenepanbHbIE 3aKOHBI, HOpPMAaTHBHBIE YKa3bl W pacnopspkeHust [Ipesumenta P®, HOopmaTtuBHBIC
nocranoBienus [lpaBurenscrBa PO, Koncturynuu, 3akoHbl 1 MHBIE HOPMATHUBHBIC PABOBBIEC aKThl CYOBEKTOB
®denepany, HOpMaTUBHbIE MPABOBbIE AKThl MUHUCTEPCTB U BEJIOMCTB, OPraHOB MECTHOT'O CaMOYIIPaBJICHUS U
T.J.

PerynmupoBanue OTHOIIEHWII B 00JacTH HCIOIB30BAaHHUS MPHUPOIHBIX PECYPCOB MPEAyCMaTPUBACTCS
3emenbHbIM KogekcoM PCOCP, Boansim kogekcom P®D, JlecHbiM kogekcom PO, denepanbHbiM 3aKOHOM «O
KUBOTHOM Mupe». MCTOYHMKM H5KOJIOrMYecKoro IpaBa MNpOIECCYalbHOIO Xxapakrepa — 3To ['paxmaHckuii
npoueccyanbHbiil kogeke PCOCP, YronoBHo-nipoueccyanbubiid kogekc PCOCP, pa3nuunbie npaBoBbI€ aKThl U
nocranosieHus IIpasurenscrea PO.

OxpaHy ¥ 3alUTy NHpaB COOCTBEHHOCTH Ha MPHUPOJHBIE PECYpPCHI, DKOJIOTHUYECKUX MpaB U 3aKOHHBIX
MHTEPECOB YeJIOBEKa W IpaKAaHWHA, BBIIOJHEHHE IPABOBBIX TPEOOBAHUU MPHUPOAOIOJIB30BAHUS U OXPaHBI
OKpy>Karolel cpelipl 00ecreunBaoT B Halllell CTpaHe MpaBOOXpaHUTEIbHbIE OPraHbl (MUIIIMLUS, IPOKYpaTypa,
Kouctutynmonnsiit Cyn PO, obmue u apOutpaxHsie cyabl). B cBoeil AesITenTbHOCTH OHUM OCHOBBIBAIOTCS Ha
denepanbHBIX  3aKoHAX, ApOuTpaxkHoM mnpoueccyaibHoM kojekce P®, Kogekce PCDCP 00
aAMUHUCTPATUBHBIX IIPABOHAPYLICHUAX, YTOJOBHOM Konaekce P®, I'paxnanckoM koaekce PP um apyrux
COOTBETCTBYIOLIUX MPABOBBIX JOKYMEHTAX.

8.2. Dxojiornyeckne NpaBoHapyueHust

IlonsaiTHEe M cocTaB »JKoOJOrMYecCKMX npaBoHapymeHuii. [IpaBoHapyiieHue mnpeacTaBiasieT coOoi
IOPUINYECKUN (aKT, MOPOKAAIOLINI OXPAHUTEFHOE IPABOOTHOIIEHUE.
Creunguka mpaBoHapyUIEHHs, COBEPLUIEHHOIO B O0JIACTU MPUPOJOINOIb30BAHUS U OXPAHbI OKPYXKaroIleH
Cpelbl, ONIPEAEISAET €T0 KaK HKOJIOIMUECKOE MPABOHAPYILIEHUE U 3aKI0YAeTCA B TOM, UTO:
e O0BEKTOM DHKOJIOIMYECKOTO TIpPaBOHAPYIIEHUS BBICTYHAIOT OOIIECTBEHHbIE OTHOIIEHHS B cdepe
palMOHaIBHOIO TPUPOIOIOIB30BAaHUSA U OXPaHbl OKPYXKAIOLIEH Cpeibl;
® DSKOJIOTMYECKOE MPABOHAPYLICHHUE MPEACTaBIAeT OO0 MPOTHBONPABHOE JIESHUE, COBEPLUIEHHOE IyTEM
necTBus (HanmpuMmep, He3aKOHHAsi MOpYOKa U MOBPEXIEHUE AEPEBbEB U KYCTAPHUKOB) WK Oe3/1eHCTBUS
(HEBBINOJIHEHUE MTPABUII OXPaHbI HEIP);
® BHUHA SBJISETCS TPETbUM NMPU3HAKOM COCTaBa MpaBOHApYIIEHUs B (opMax ymbIciaa U HEOCTOPOKHOCTH.
Hanpumep, HezakonHas oxota (cr. 258 YK) moxeT ObITh cOBeplIeHa TOJBKO C MPSIMBIM YMBICIOM,
YHUYTOXKEHUE JIECHBIX MAacCHBOB B pPe3yjibTaTe HEOCTOPOXKHOIO OOpAaIIeHHs C OTHEM — TOJBKO IO
HEOCTOpOoKHOCTH (cT. 261 YK PD);
® CyOBEKTOM PKOJIOTHUECKOTO MPABOHAPYIIEHUS MOTYT ObITh IpaXkJlaHe U I0pUIUYECKUe JIUIIA.
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B cr. 81 3akona PCOCP «O06 oxpaHe OKpy»Karolel mpupoIHON CPENbly IKOI02ULeCKOe NPABOHApYULeHUe
ONpEeAENsAeTCS Kak BHHOBHOE, IPOTHBONPABHOE JESHUE, HapyLIaollee IPHUPOJOOXPAHUTENBHOE
3aKOHOJAATEIBCTBO U NPUUMHAIOIIEE BPEA OKPYKAIOLIEH MPUPOJHON cpelie U 310poBbI0 uenoBeka. C ydeTom
CTENeH! OOIIECTBEHHON OMACHOCTU SKOJIOIMYECKHE MPaBOHAPYIIECHUS MOJAPA3AEISIIOTCS HAa IPOCTYNKH U
IIPECTYIUICHUS.

B cr1. 42 Konctutynuu PO 3anucaHo, 4To «KaXIbIii KMEET MPaBO Ha OJIATOMPUITHYIO OKPYXKAIOIIYIO CpeAdy,
JIOCTOBEPHYIO MH(POPMAIIMIO O €€ COCTOSIHMM M Ha BO3MEIICHHE yllepOa, MPUYUHEHHOTO €ro 370POBBIO HIIH
UMYIIECTBY JKOJOTMYECKUM IIpaBOHapylieHHeM». [IpaBo Ha OJaronpusTHYI0 OKpPYXKAIOLIYI0 Cpeay
npeacTaBisieT co0o0ii: BO-TIEpBHIX, HPABCTBEHHBIM MPHHILNI, BBIPAXKCHHBIN B MpaBoBoil HopMe KoHcTHuTynnu;
BO-BTOPBIX, IPUHIMII JUI TIOCTPOEHUSI CUCTEMbl OOBEKTUBHOI'O KOJIOTMYECKOIO 3aKOHOJATEIbCTBA, & TAKXKe
€ro Ba)XHEHIIYI0 HOPMY; B-TPETBHX, 3TO CYOBEKTHBHOE MPABO TPaKIaHHWHA, KOTOPOMY KOPPECHOHAMPYIOT
00513aHHOCTH TOCYAApCTBa M0 INOJJIEPKAHUIO OKpY’KAaloIIed cpelbl B OJAaronpusTHOM COCTOSHUH, a TaKKe
MIPOBE/ICHUIO PA3IMYHBIX MEPONPHUATUN IO YCTPAHEHHUIO OTPULIATENBHBIX BO3ACUCTBUI HEOIarompHsATHON
Cpelbl Ha YEJI0BEKa.

Buasbl Bpena, npuYMHAEMOro OKpy»kamueil npupoaHoi cpeae. B coorerctBuu co cr. 86 3akoHa ot 9
nexadbps 1991 r. Bpen okpyKaromeld MPUPOIHON Cpele MOXKET OBbITh MPUYHUHEH HOPUIWYECKUMH JIUIAMH H
rpaX<1aHaMU 3arpsi3HEHUEM OKPYXKarollel cpefbl, IOpUYeil, YHUUTOKEHUEM, TIOBPEKIEHUEM, HEPALIMOHAJIbHBIM
UCIIOJIb30BAHUEM  IPUPOJHBIX  PECYpCOB, pa3pylIEHUEM €CTECTBEHHBIX 3KocucteM U pyrumu
9KOJIOTMUECKUMHU TpaBoHapyueHusMu. [lox BpenoM moHuMMaeTcsl peajabHbIM yiiepO M ymyuieHHas BbIFOJa.
PeanbHblii yiepd B 3KOJOTHMUECKON cdhepe MOXKET BBIPAXKAThCS B YMEHBIIEHUH JIECHBIX MACCUBOB, CHHXKCHUU
IJI0JJOPOUS TOYBBI U T.J., @ TAKKE B PACX0JlaX Ha UX BOCCTAHOBJIEHUE. YIYIIEHHAs BBIF0JIa B 3KOJOTUYECKON
cepe MOXKET BBIpAXAThCS B HEMOJIYUYEHHBIX J10XOJaX, HAlpUMep, OT XO35HCTBEHHOIO HCIOJIb30BAHUS TOU
IIOYBBI, IIJIOOPOANE KOTOPOH CHU3HIIOCK.

Bpen okxpyxatomielr cpefe (C TOYKHM 3peHHs MOCIEACTBUI) MOXET ObITh Kak SKOHOMHUYECKUIl (rubeisb
JIECHOIO MAacCuBa, NPEJHA3HAYEHHOIO0 K BBIPYOKE M INpPOAAXKEe), TaK M OSKOJOTMYECKHM (HapylleHHe
HKOJIOTUYECKUX HMHTEPECOB OOIIeCTBA B YAacTH OJaronpusTHON cpezbl). Mexay coOoi 3TH Buibl Bpena
OpPraHMYECKU CBS3aHbI KaK MCTOYHMKOM, TaK M CIHOCOOOM NPUYMHEHMSI U PACCMATPUBAIOTCS B JCHEKHOM
BbIpakeHUU. HO B oT/IM4MEe OT S5KOHOMUYECKOTO Bpe]] HKOJOTHUECKUI Ooee JJIUTeNeH B CBOEM MIPOSBICHUH U
MOCJIEACTBHS €T0 MOT'YT OBITh PACTSAHYTBHl BO BPEMEHM U B IPOCTPAHCTBE. DTOT BPEJ HE BCEr/la MOXKET OBITh
BO3MEUICH B HAaType, HE BCerja OLEHUM B JICHEKHOM BbIpakeHUHU. [[oaTOMy OrpomMHOe 3HaueHHE HMEET
MIPEBEHTHUBHAs pab0Ta MO MPEIYNPEXIECHUIO HACTYIUIEHHS Bpea.

Bpen oxpyxaromeil cpeae MoxeT ObITh NMPUUYMHEH KakK IPaBOMEPHBIMH JACUCTBUSAMM (pa3pelieHHbIMU
rocy/lapCTBOM), TaK U BCIEJCTBHE HapYIIEHHUs SKOJIOIMUYECKOro 3akoHojaTenbcTBa. (COOTBETCTBEHHO
paBOMEpHBIA Bpel (OOBEKTHBHO BBIHYXJIEHHBINH) OJKEH OBITh BO3MELIEH TOJIBKO B CIIydasx, MPsMO
MPETYyCMOTPEHHBIX 3aKOHOJATEIbCTBOM. OKOJIOIO-IIPaBOBas OTBETCTBEHHOCTh 3a HEMPaBOMEPHBIN Bpea
HACTYIaeT TOJIBKO B CiIy4ae, KOrJga OH SBJISETCS NPSIMbIM CJIEICTBHEM HApPYLIEHUS DSKOJOTMYECKOIrO
3aKOHOJATEIbCTBA.

8.3. IIpaBoBoii peskuM NPHPOIONOIb30BAHUS U OXPAHBI OKPY:KAKOIIEH cpeabl

3arpsasHenue BoA. [IpaBoHapylIEHUSIMU CUNTAIOTCS 3arps3HEHUE, 3aCOPEHUE, NCTOLEHUE TOBEPXHOCTHBIX
WM TO/I3€MHBIX BOJI, ICTOYHHUKOB MTUTHEBOM BOJIBI TMOO U3MEHEHNE MPUPOHBIX CBOMCTB, €CIIM OHH MOBJIEKIN
CYLIECTBEHHBIH BpEJ] KMBOTHOMY WJIM DPACTUTEIBHOMY MHUDY, PHIOHBIM 3amacaM, JIECHOMY WJIM CEIbCKOMY
XO3SICTBY.

Cyl1ecTBEeHHbIN Bpel, MPUYMHEHHBIH )KUBOTHOMY U PAaCTUTEILHOMY MUPY, 3aKIIOYAeTCs B BOSHUKHOBEHUU
3a00JIeBaHUN WM TUOENIH JKUBOTHBIX UM PACTEHHH, YHUUYTO)KEHUHU PHIOHBIX 3allacoB, MECT HEpecTa W Haryia,
3a00JIeBaHUM WM TUOENN JIECHBIX MAacCHBOB, B CHIKEHUU MPOAYKTHUBHOCTH 3€Mejb, BO3HHUKHOBEHHH
3a00JI0YEHHBIX WJIM 3aCOJICHHBIX 3eMenb. OIeHKa NMPUUYMHEHHOTO BpEa BBHIMOJHAETCS C YYeTOM 3aTpaT Ha
3apbI0JIeHHe BOJAOEMOB, YIYIIEHHOW BBITO/bI, pEaIbHON CTOMMOCTH 3aTpaT Ha BOCCTAHOBUTENIbHbIE PaOOTHI U
JIMKBHJIALIUIO TTOCIIEACTBHIA.

3arpsasHenue Ouocgepsnl. HakasbiBaeTcss HapylleHHe MNpaBuil BbIOpoca B aTMocdepy 3arpsA3HSIONINX
BEIIECTB WM HapyLIeHHE SKCIUTyaTallud YCTaHOBOK, COOPYXEHHH M HHBIX OOBEKTOB, €CIH 3TO IOBIIEKIIO
3arpsi3HEHUE WM W3MEHEHHUE MPHUPOAHBIX CBOMCTB BO31yxa. 3arpsi3HEHUEM SIBJISIOTCS: BHECEHHE B COCTaB
aTMOC(epHOro BO31yxa, aTMoc(epsl MM 00pa3oBaHME B HUX 3arps3HAIONIMX BEIIECTB B KOHILIEHTPAIMIX,
MPEBBIIIAIOIIMX HOPMATHUBBI KauecTBa WM YPOBHU €CTECTBEHHOT'O COJEpP>KaHUS; MOBBIIIEHNE KOHLEHTPALUN
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XUMUYECKUX  BEIECTB, B3BEHICHHBIX YACTUI; M3MEHEHHE TEIUIOBOIO pPEXKHUMAa, pPaaUaAlUOHHBIX,
AJIEKTPOMATrHUTHBIX U IIIYMOBBIX MTOKA3aTEJICH.

Hcrounukamu 3arps3HEHHsT MOTYT OBITh, B YaCTHOCTH, TPAHCIOPTHBIE CPENCTBA, MPEANPUATHS
MPOMBIIIUIEHHOCTH, BO3AYIIHBIE JTMHUM 3JIEKTpOIepeiad, pacupeaeauTeIbHbIe MOACTAHIINN, YHEPTETHUYECKUE
YCTaHOBKHM, CTAaHLIUM PAJAMOJIOKALIMU, COTOBAasi U KOCMHUYECKasi CBA3b. [IpuunHeHune Bpena 310pOBbIO YellOBEKa
MPOUCXOJUT B PE3yJIbTaTE BIABIXaHUS 3arpA3HAIONIMX BEIIECTB, MOPAKEHUS KOXKHBIX MOKPOBOB, CIM3UCTBIX U
HHBIX OPTaHOB.

3arpsizHeHHe MOPCKOM Ccpeibl — IPUBHECEHUE BEILIECTB U MATEPUATIOB, YXYIIAIOIIUX Ka4€CTBO MOPCKOM
Cpellbl, OTPAHMYUBAIOINIUX €€ MCIOJIh30BaHUE, IPUBOIAIICE K YHHUTOXKECHUIO, UCTOLICHUIO, 3a00ICBAHUIO UITU
COKpAILIEHHUIO KUBBIX pecypcoB Mopsa. Haka3piBaeTcs 3arpsisHEeHHEe MOPCKOM CpeJibl U3 HaXOAIIUXCS Ha CylIe
WMCTOYHUKOB JMOO BCIIEACTBHE HAPYIIECHUS 3aXOpOHEHHUS Wim cOpoca ¢ TPaHCHOPTHBIX CPeACTB (IO ¢
BO3BEJCHHBIX B MOPE MCKYCCTBEHHBIX COOPY)KCHHUI) BEIIECTB U MAaTEPUAJIOB, BPEAHBIX ISl 3/I0POBbsI YEJIOBEKA
1 KUBBIX PECYPCOB MOPsI JINOO MPETSTCTBYIOIINX TPABOMEPHOMY MCIIOJIH30BAHUIO MOPCKOU CPEIbI.

Mopckoil cpefoi sSBISIOTCS BHYTPEHHHE MOPCKHE BOJIbI, TEPPUTOPHAIBHBIC MOpPCKHE BOJbI (12 Mopckux
MUJIb), OEperoBble JHHHH BHYTPEHHHX MOPCKHX BOJ, MPUOpPEXKHAS IOJ0Ca, >XKUBBIE MOPCKHE PECYpCHI.
[IpaBuna 3axopoHeHHMsI M cOpoca B MOPCKYIO CpEIy pa3JIMUHBIX BEIIECTB W OTXOJOB PETYJIHPYIOTCS
nocranoBieHussMU [IpaBurenscTBa Poccuiickoit @enepaiuu, BEIOMCTBEHHBIMU HOPMAaTUBHBIMU aKTaMHU.

[Ipumepsl HapylleHUs MPaBWI: MOTPYKEHHE BEIIECTB U MaTepuaioB C cyAHa 0e3 COOTBETCTBYIOIIETO
pa3peleHus; 3aTOTICHUE HEOTPaOOTaHHOTO SIIEPHOTO TOILTUBA C BOCHHBIX CY/IOB; HEIIPHHITHE MEp B Clydae
WHIUACHTA C CYJHOM HJIM HUHBIM CYOBEKTOM, MOBJIEKILEr0 MM MOTYIIETr0 MOBJIeYh COpOC HEe(THU MIU HUHBIX
3arps3HSIONIMX BEUIECTB; CJIMB B MOPE XMMHYECKUX BEHIECTB W3 OTCTOMHUKOB. DTHU HAPYIICHUS] TTPOUCXOMIST
IpU BO3BEJIECHUHM B MOpPE HCKYCCTBEHHBIX COOPYKEHUH (OCTPOBOB, OYpOBBIX YCTaHOBOK, IaThopm),
TPAHCIIOPTUPOBKE HEPTEMPOIYKTOB, 3aTOIJICHUU OTPAOOTAHHOTO SIACPHOTO TOIUIMBA, MPOBEACHUH BOCHHBIX
WCIIBITAaHUM, aBapusX Ha CyJax, CIMBE B MOPE XMMHUUYECKHX BEUIECTB MPEANPUATUAMU WIH U3 OTCTOMHHUKOB,
pacrojoKEeHHBIX Ha Oepery.

Cyl1iecTBEHHBIN Bpel MOXKET MPOSBUTHCS B MAacCOBOM T'MOENIM MOPCKUX OMOPECYpCcOB (PBIOBI, JKMBOTHBIX,
pacTeHHIA, OPraHU3MOB), YHUUTO)KCHHH MECT HEPECTa, CHIDKCHUHU TPOMBICIIOBBIX 3aI1acoB PhIO, YHUUTOXCHHUH
KOPMOBO# 0a3bl pbIO, 3arpsA3HEHUH MECT OTIbIXa IPaXKIaH.

Ilopua 3emau. [IpaBoOHapymeHUAIMHU CUATAIOTCA OTpABIICHUE, 3arpsi3HEHHUE WM HHAs IopyYa
36MJIM BPEIHBIMU IPOAYKTAMH XO3SMCTBEHHOW WM WHOM JEATEIbHOCTH BCJIEACTBUE HAPYLICHUS MPABUI
oOpamieHusi ¢ yAOOpPEHHUSIMU, CTUMYJISITOPAMH pPOCTa PACTEHUM, SIOXUMHUKATaMH W WHBIMH OIACHBIMU
XUMHUYECKUMHU M OHMOJOIMYECKMMHU BEIECTBAMHU IMPU WX XPAHEHHH, HCIOJNB30BAHUH M TPaHCIOPTUPOBKE,
MOBJIEKINIE TPUYMHEHHE BPE/Ia 37I0POBBIO YEIOBEKA WIIH OKPY>KAIOIIECH CpeIbl.

Bpennoe Bo3zeiicTBre Ha 3eMITI0 MPOSIBISAETCS B 3arpsi3HEHUH, 3aXJIAMJICHUH, 3aCOJIEHUH, 3a00JaunBaHUN,
MOATOIJIEHUH, OMYCTHIHUBAHUHU, WCCYIICHUH, TEPEYIJIOTHEHUH U JPO3UM TIOYBBI, MOPUYE M YHUUTONKECHUHU
TJIOJJOPOJTHOTO CIIOSI, 3apaKEHUH TMOYBBI BO3OYAUTENSIMU OaKTepUaTbHBIX, MApasUTaAPHBIX M MH(EKIIMOHHBIX
3a0oneBanuid. Jlerpamanusi 3eMellb MOKET BECTHM K Yrpo3e JKM3HH M 3[I0pPOBBIO UeJOBEKa, KaTracTpodam,
pa3pylIeHHI0  HCTOPUKO-KYJIBTYPHOTO  Hacleauss HW  [PUPOAHOTO  naHamadra,  3arpsA3HEHUIO
CEJIbCKOXO3SIMCTBEHHONW MPOIYKIIUM M BOJHBIX HCTOYHUKOB, THOEIW >KMUBOTHBIX (IUKUX M JOMAIIHHUX) U
BOAHBIX OuopecypcoB. [IpuyMHEHHBIN Bpea OLIEHHWBAETCS IO COOTBETCTBYIOIIMM METOJUKAM WM IO
(haKTUYECKUM 3aTpaTaM Ha BOCCTAHOBJICHUE JIETPAJAMPOBAHHBIX U 3arPS3HEHHBIX 3€MENb C YIETOM YXYAIICHUS
KauecTBa 3eMeJb M OTPAHUYECHHI 110 UX MCIOJIb30BAHUIO.

YHUUYTOXKEeHHEe MM MOBpPeXAeHHe J1ecOB (2 TaKKe HaCaXICHUM, HE BXOIIIUX B JieCHOW (oHI) B
pe3ylbTaTe HEOCTOPOKHOTO OOpalleHUsl C OTHEM I WHBIM MCTOYHHKOM TOBBIIIEHHOW OMACHOCTH SIBISIETCS
NpaBOHApPYMEHUEM .

3arpsi3HeHue Jieca MOXKET IPOUCXOANTH B XO/€ XO3SIICTBEHHON MM MHOM JESTENBHOCTH MyTeM BBIOPOCOB,
CcOpOCOB BpEIHBIX BEIIECTB, a TAKXXE Pa3MEIICHUS OTXOJOB M OTOPOCOB MPOM3BOJCTBA, KOMMYHAIHHO-
OBITOBBIX M MHBIX OTXOJIOB, YCTPOICTBA CBAJIOK.

YHUYTOKEeHHEe KPUTHYECKHX MECTOOOMTAHMW U OpPraHu3MOB, 3aHECEHHBIX B KpacHyro KHUTY
Poccwuiickoit ®eneparnuu, MoBIEKIIee TUOENb MOMYNSIHMA STUX OPraHU3MOB, COKpAIICHHE YHCIEHHOCTH,
HapylIeHWe Cpenbl OOMTaHWs, cuuTaeTcs mpaBoHapymeHuewm. Kpacrmas kaura Poccum Bemercs
MuHHCTEPCTBOM OXpaHbl OKPYXKAIOIIEH CpeAbl W MNPUPOAHBIX PECYpPCOB HAa OCHOBE CHUCTEMATUUYECKOIO
OOHOBJICHUS JTaHHBIX O COCTOSIHUM M PACTIPOCTPAHCHUH PEAKUX M HAXOJSAIIUXCS IO yrpO30d MCUE3HOBEHUS
BUJIOB JIUKUX >KMBOTHBIX U TUKOPACTYIIUX pacTeHui u rpuboB. B n3nanue Kuuru 1995 r. 3aneceno 65 BuaoB
MiekonuTammx, 109 — nrun, 15 — pentunmit u ampuoduii, 9 — peId, 15 — MmomtrockoB u 34 — HacekoMbIX. [lof
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cpenoil oOMTaHUS TIOHMMAETCS TNPHUPOJAHAS CpeAa, B KOTOPOHl OOBEKTHl >XMBOTHOTO MHpPAa HaXOAATCS B
COCTOSIHUM €CTECTBEHHOM CBOOOABI, OOecnednBarolleldl pasMHOXKEHUE, OTAbIX, MHIPALUIO, BBIPALIMBAHHE
MOJIO/IHSIKA.

VYHUUTOXKEHHE KPUTHYECKMX MECT OOUTaHMM MOKET INPOM30MTH M3-3a XO3AHCTBEHHOM JEeSATEIbHOCTH
YeJIOBEeKa, MPOBEJICHHUS B3PBIBHBIX pabOT, pa3MEIIeHUS OTXOJOB, CTPOUTENIHCTBA HE(TEIPOBOAOB, JHMHHUN
3JIeKTponepeiay, KaHaIOB, INIOTUH, BBEACHUS B 000POT LEIMHHBIX 3€MEJlb, IIPOBEIECHHS I'€0JI0r0pa3Bea0YHbIX
paboT, BbIMaca CEIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX, TYPUCTHYECKOM JAEATEIbHOCTH, OPraHU3aIlMH MECT
MaccoBOTr'0 OT/bIXa.

He3akonnas oxora. OXxoTa — BBICICKHUBAHUE C IENIBIO JOOBIYM, MPECIETOBAHUE U caMa J100bIYa TUKUX
KHUBOTHBIX. HaxokJeHre B OXOTHMYBMX YrOJbsIX C PYXKbEM, OXOTHHYBUMHU COOAKaMH, OPYIUSIMH OXOTbI
IpUpaBHUBAETCS K 0XoTe. He3aKoHHOM npu3HaeTcs oxoTa 0e3 COOTBETCTBYIOLIETO pPa3peIICHUs WU
OCYILIECTBIIsIEMasi BOIIPEKH 3ampeTy Ju0o0 JIMIOM, HE MMEILUM mpaBa Ha oxoTy. Ilpeamerom He3akoHHON
OXOTBI SIBJISIFOTCSL JIUKUE XHMBOTHBIE B Cpele MX €CTeCTBEHHOro oburtaHus. He3axkoHHasi 100bI4a pbIOBI,
MOPCKOro 3Bepsi (MOpP KM, TIOJIEHH, HepNbl W JP.) U HHBIX BOJHBIX ’KHBOTHBIX HMJIM IPOMBICJIOBBIX
MOPCKHUX pacTeHH, eClii OHa MOBJIEKJIA KPYIHBIN yIiepd Uil Mpou3BeIeHa C HCIIOIb30BAaHHEM CaMOXOTHOTO
TPAHCHOPTHOI'O CPEICTBA, IEKTPOTOKA, XUMHMUYECKMX WM B3pBIBYATHIX BELIECTB WIM INPOUCXOAMIA Ha
TEPPUTOPUH 3AIIOBEIHUKA WM B 30HE 3KOJOTUYECKOr0 OEJICTBUS, B MECTaX HEPECTa MM Ha MYTSIX MUIpALUH,
HaKa3bplBaeTcCH.

Taxoke mpu3HaeTCAMpaBOHAP Yyl € HU € M HE3aKOHHAS JOOBIYa KOTHKOB, MOPCKHX O0OPOB, CEBEpPHOTO
U KypWJIbCKOI'O KajaHa, 0e00proXuX TIOJIEHEH MM MHBIX MOPCKUX MJIEKOIMTAIOIIUX B OTKPHITOM MOpPE UJIH B
3aMpeTHBIX 30HAaX.

OObexTaMM NPECTYIUICHUs SBJSAIOTCS BOJHBIE OMOPECYpCHl, 3amachl pbIObl, BOAHBIX MJIEKONUTAIOIIUX,
BOJIOPOCTICH BO BHYTPEHHHX BOJaX, TEPPUTOPHATBHBIX MOPCKHX BOJaX, HA KOHTHHEHTaIbHOM Imenbde. [Tox
N00bIYell MOHUMAeTCs Mpolece yJIoBa, yOos, W3BJICUYEHUS M MHOTO M3bATUS U3 NPUPOAHON cpenbl BOIHBIX
KUBOTHBIX M PAaCTEHUI, 3aKaHUYMBAIOLIUIICS 3aBlIaZieHueM npeameToM 1o0buu. He3ak o HH 0 i mpu3sHaeTcs
700bIYa IpU OTCYTCTBUM CIELHMAIBHOIO paspeleHust (Korga 3TO HEeoOXOIMMO), B 3allpeTHOE BpeMs, B
HE/I03BOJICHHBIX MECTAaX, HEJ03BOJICHHBIMU OPYAUSMH, IPHEMaMH, CITIOCOOaMHU.

Hapymenne mpaBuJl oXpaHbl OKpYy:Kawuleil cpeabl NpH NPou3BoAcTBe pador. [IpaBmiiamu oxpaHsl
OKpY)Kalollle  Cpelpl  SBJIAIOTCS HOPMBI, OIPEJIEICHHbIE 3KOJOTMYECKUM U [PUPOAOOXPAHHBIM
3aKOHOJATeabCTBOM. Hapylienue 3Tux HOpM NpH NPOEKTUPOBAHUM MPOMBIIUIEHHBIX, CEIbCKOX03HCTBEHHbIX,
Hay4YHBIX M JIPYrUX OOBEKTOB JIMLIAMH, OTBETCTBEHHBIMH 32 UX COOJIIOJIEHUE, €CIU 3TO IOBJIEKJIO 3a coOOi
CYIIECTBEHHOE U3MEHEHHE PaIMOAKTUBHOIO (pOHA, IPUUMHEHHUE Bpeia 3/I0pPOBbIO YETOBEKa, MaCCOBYIO THOETb
YKUBOTHBIX UJIM UHBIE TSXKKHE MTOCIEIACTBUS, IPU3HACTCI IpPaBOHAPYII EHHUEM .

OTO 03HAyYaeT, YTO MPU PA3MELIEHUH, TEXHUKO-IKOHOMHUYECKOM OOOCHOBAaHHMM MPOEKTA, MPOEKTUPOBAHHH,
CTPOMUTENBCTBE, PEKOHCTPYKIIMHU, BBOJIE B AKCIUIyaTallUIO MPEANPUATHS (COOPYKEHUI) B NMPOMBIIIJIEHHOCTH,
CeNIbCKOM XO3SIHCTBE, Ha TPAHCIOPTE, B SHEPreTUKe, BOJHOM, KOMMYHAJIbHO-OBITOBOM XO3siicTBe, HpHU
MPOKJIAJIKE JIMHUN DSJIEKTpoIepenad U CBA3HM, TPYOONPOBOJOB, KAHAJIOB, HMHBIX OOBEKTOB, OKAa3bIBAIOLINX
npsMoe JINOO KOCBEHHOE BIIMSHUE HAa COCTOSHHE OKPY)KAIOLIEH MPUPOAHOM cpenbl, JOJDKHBI BBIIOIHATHCS
TpeOOBaHUSI SKOJIOTMYECKONM O€30MacHOCTH M OXpaHbl 3/10pOBbsSl HACEJEHHs, NpeayCMaTpHUBAIOIINe
MEPOIPHUATHS 10 OXPAaHE NPHUPOJBI, PALMOHAIBHOMY HCIIOJIB30BAHMIO M BOCIPOU3BOJCTBY HPHUPOAHBIX
PECYPCOB, 0370POBIIEHUIO OKPYKAIOIIEH CPeIbl.

Bce 31 TpeGoBaHus JeTaaM3UpPOBaHbI B COOTBETCTBYIONNX (peiepabHbIX 3aKOHAX, B CTAThIX 3€MENIbHOTO,
Jlecroro 1 BogHOro Ko/1eKCOB, B MHCTPYKIUSAX U IMOCTAHOBJIEHUSIX CTPOUTEIbHBIX U MPOEKTHBIX OpraHU3aIHiMi
U BEIOMCTB Ha TOCYJapCTBEHHOM, (eaepalbHOM M PETHOHAIBHOM YpPOBHAX. VX HEBBINOIHEHHE WIH
HEHa/JIe)Kalllee BBIMOJTHEHME W SBISETCS HapylIeHWEeM NpaBWJ OXpaHbl OKpYXKarolled cpeabl Mpu
MIPOU3BOJICTBE PadoOT.

Hapymenne npaBuJ o6panieHusi ¢ 3K0J10IrMYeCKH ONACHBIMY BellleCTBAMM U oTxoAaMu. [IponsBoacTso
3alpEIIEHHBIX BUJOB ONACHBIX OTXOZOB, TPAHCIIOPTUPOBKA M XPAHEHHUE, 3aXOPOHEHUE, UCIIOJIb30BAHUE WIIN
MHOE OOpalleHHe paJHOaKTUBHBIX, 0aKTEPHOIOTMUYECKUX, XUMUYECKUX BEIIECTB U OTXOJIOB C HapylleHUEM
YCTaHOBJIEHHBIX IIPABWJI, €CJIM 3TO CO3JAJI0 YIpO3y MPUUYMHEHMS CYLIECTBEHHOTO BpEa 3J0POBBIO YEIOBEKA
WM OKpYKarollel cpene, ABISIOTCAI I PaBOHAPYUIEHUSI MU .

3anpelieHHble BUJbl ONACHBIX OTXOJOB — 3TO CHJIBHOJAEHCTBYIOIIME OTPABIISIOIINAE BEIIECTBA, ONACHBIE
OTXOJIbl — HEMPUTOJTHOE ISl IPOU3BOICTBA WM YTpaTUBILIEE MOTPEOUTENIBCKIE CBOMCTBA ChIPhE, BEILIECTBA U
SHeprus, crnocoOHbIe BbI3BaTh OTpaBiieHHe. HapymieHue mnpaBwi oOpameHuss C OTXOJaMH COCTOUT B
MPOTUBONPABHOM JIEUCTBUU WIN O€31elCTBUM (HEBBIIIOJHEHUU JIOJDKHOCTHBIX OOS3aHHOCTEHM) Ha Jo0on
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CTauu uX oOpamieHus. B 3aKk0HOIaTEIbCTBE BBIACISIOTCS CICAYIONINE CTATuN: 00e3BpeKMBAHUE, YTHIIN3AIIHS,
CKJIaJIMPOBAaHKE, XpaHEHUE, 3aXOPOHEHNE, TPAHCTIOPTUPOBKA, yIaJICHHE.

He3akoHHBIH 000pOT CHJIBLHOAEHCTBYWOIINX WM S/IOBUTHIX BemiecTB. [loBbimieHHas oOIecTBEHHAS
OTACHOCTh CHUJILHOACHCTBYIONIUX U STOBUTHIX BEIIESCTB MOTpeOOBaia CIEIHAIIBHOTO 3aKOHA O 3aMpeTe Ha
WX W3TOTOBJICHWE, TEepepaboTKy, MPHUOOpETeHHEe, XpaHCHHE, MEPEBO3KY, IMepechUIKy, cOBIT. HeobOxommumo
CHEIMaIbHOE Pa3pelICHre B LEJAX MCIOJb30BaHUS UX U1l HAyYHBIX, MEIUIIMHCKUX WJIM WHBIX OOIIECTBEHHO
MOJIC3HBIX PaboT.

Breigensiercss 6omee 100 BHMAOB CHIIBHOJEHCTBYIOIIMX BEIIECTB, B TOM YHCJIE, HApUMEP, aMHUHA3HH,
OapOutan HaTpus, KJI0(enuH, MUNIPaaoi, TazenaM, Teodenput, GpeHoaoH, xiaopodopm, 3¢up. CymecTByer
6osee 60 BHIOB SIOBUTHIX BEIICCTB: METUJIOBBIM CIIMPT, CTPUXHHUH, (EHOJI, IIMAHUCTHIN KaJauH, 51 3MECUHBIH,
HEKOTOPbIE COCAMHEHUS PTYTH, CAHWIbHAS KUCIOTa U T.I.

Hapymienne mnpaBui OXpaHbl M HCHOJb30BAHHSI HeAP TPHU TNPOSKTUPOBAHUH, PA3MEIICHHH,
CTPOMUTENLCTBE, BBOJE B AIKCIUTYaTAI[MI0 M JKCIUTyaTallMd TOPHOJOOBIBAIOIIMX MPEANPUSNTHI U IMMOA3EMHBIX
COOPY)KCHH, HE CBSA3aHHBIX C JOOBIUCH IMOJIE3HBIX MCKOIAEMbIX, a TAK)KEe CAMOBOJIbHAS 3aCTPOMKA TUIOMIAICH
3aJieraHus TOJIE3HBIX HCKOMAeMbIX, €CIM OTH JCWCTBHUS TIOBICKIM 3HAYUTEIBHBIM YIIEpO, CUMUTAIOTCS
NpaBOHApPYMEHUEM.

Henpamu siBnsieTcss 4acTh 3€MHOW KOpPBI, PAacloONIOKEHHAash HUXKE IOYBEHHOTO CJIOS M JIHA BOJOEMOB.
[IpaBuiia Ux OXpaHbl periaMEHTHPYIOTCS TOPHBIM U T'€0JIOTUYECKUM 3aKOHOJATENLCTBOM CTpaHbl. HapyiieHnus
COCTOSIT B 3aTOIUICHWUHW, OOBOAHCHHHM WJIHM TIOXKape, KOTJa B Pe3yibTaTe CHIDKACTCS KAaveCTBO ITOJIC3HBIX
HCKOITaeMBbIX, B cOPOCE CTOYHBIX BOJI, PA3MEIICHUH OTXOJIOB IMPOM3BOJICTBA, 3arpsS3HEHUN HEJp, HAKOIUJICHUH
MIPOMBIIIJICHHBIX OTXO0JIOB B MECTaX MCTOYHUKOB MUTHEBOTO WJIM MPOMBIIIEHHOTO BojocHa0keHus. Crozia ke
OTHOCSITCSI HEU3BJICYCHHUE MOMMYTHBIX KOMIIOHEHTOB, HECOOIIO/IEHUE YCIOBUMN JIMIIEH3UH Ha TOOBIUY MOJIE3HBIX
HCKOIIA€MbIX, HEMPOBEJACHUE IMOJTHOTO TI'EOJIOTMUYECKOr0 M3Y4YEHUs HEAp Mepell CTPOUTEIHCTBOM. 3acTpoika
Ionaiel pa3peniaeTcs TOJIbKO MPU OTCYTCTBUU MOJIE3HBIX UCKOMAEMbIX B HEAPAaX MO Y4aCTKOM 3aCTPOUKH.

Yuiep6 OT HapyIIeHUs TPABIII UCTIOJIB30BaHUS HEJIP BKITIOYACT ITOTEPHU MOJIE3HBIX UCKOIMAEMBbIX, YXY/IIICHHE
COCTOSIHUS 3€MJIH, POCT 3aTpaT Ha 100bI1Y MOJE3HBIX UCKOMAEMbIX U T.II.

Hapyuienne pexuma 0c000 oxpaHsieMbIX MNPHUPOAHBIX TEPPUTOPUIl M NPHUPOAHBIX O0BEKTOB
(3amOBE/IHUKOB,  3aKa3HUKOB, TaMSATHUKOB  TMPUPOJBI), TMOBJEKIIEE  3HAYUTENBHBIM  ymepod, —
NpaBoOHApyMEHHUE.

OObekTaMu OXpaHbl B JaHHOM CIy4yae SIBISIOTCA YYacTKH 3€MJIM, BOJHOI MOBEPXHOCTH U BO3IYLIHOTO
MPOCTPAHCTBA HaJ HUMH, €CIHM OHH HMMEIT 0c000€ MPUPOJOOXPAHHOE, HAYYHOE, KYJIbTYPHOE WIH
ACTETUYECKOE 3HAUYEHHE U HU3bAThl M3 XO34MCTBEHHOTO WCIONb30BaHUs. K TakuM ydacTKaMm OTHOCSITCS
roCyJapCTBEHHBIE TPUPOIHBIC 3aMIOBEAHUKH, MPUPOIHBIC U HAIMOHAJIBHBIC TTAPKU, JCHAPOJIOTHIYECKUE TTapKH,
OOTaHWYECKHE Cajbl, J1eueOHO-03JOPOBUTEIbHBIE MECTHOCTH W KypopThl. Ha HuX 3ampemaercs mro0as
NesITeIbHOCTh, MPOTHUBOpEUAIas 3ajadaM 3aloOBEIHUKOB, pa3Belka M pa3paboTKa IMOJE3HBIX HCKOMAEMBbIX,
pa3MelIeHne CaJoBbIX YYaCTKOB, IBI)KEHUE M CTOSHKA MEXaHU3UPOBAHHBIX TPAHCHOPTHBIX CPEACTB, M0ObIYA
>KUBOTHBIX.

[TpupoAHBIM KOMITJIEKCOM SIBIISIETCS] MPUPOAHO-Teorpadudeckuil KoMruieke (JanamadT), TpeacTaBIsSIOIMIUN
OTPaHUYCHHBIM YYaCTOK TEPPUTOPUH, B KOTOPOM TMPHUPOJHBIE KOMIIOHEHTHI HAXOMISITCS B YCTOMYHMBOM
B3anmMo/ieiicTBu. K 00bekTaM ¢ 0COOBIM CTaTyCOM OTHOCSTCS 3allOBEAHHUKH, 3aKa3HUKU, OOTAHUYECKUE CaIbl,
HallMOHAIbHBIC MTAPKH U T.II.

CoxkpbITHEe WIH HCKAaKeHHe UHPOPMANMU O COOBITHSIX, (PaKTaxX WM SIBICHUAX, CO3IAIOIIMX OMAaCHOCTh
JUTSL JKU3HU WJIM 3JI0POBBSl JIIOJIEM JHOO 7T OKpPYXKAroIIeH cpefbl, COBEPIIECHHBIE JUIIOM, IMPU3HAETCA
NpaBOHApPYyIMIEHUECM.

K cobpiTusaM, daktam WM SBICHHUSIM, CO3JIAIOIIUM OMACHOCTh, OTHOCSATCS MPHUPOIHBIC, TEXHOTCHHBIC N
WHBIE TPOIIECCHI, KOTOPBIC MPU HEOIATONMPUATHOM PAa3BUTHH WA OTCYTCTBUU MEP KOHTPOJS U PETYIUPOBAHUS
MOTYT BBI3BaTh OMMACHOCTH ISl UETIOBEKA U OKPYKAIOIICH CPEeIbI.

Nudopmanus, moananaromias moj AeicTBUe JaHHBIX TPeOOBaHMIA, BKIIOYAET YKOJIOTUYECKU U MEIUIIUHCKU
3HAYMMYIO0 UH(OPMAIIUIO, CBEICHHS O KaTtacTpodax, aBapusix Ha 00ObEKTaX aTOMHOW YHEPTETUKH, SMUIEMUSX,
BOEHHBIX JICCTBUSX, TPOMBIIIEHHBIX MPOLIECCaX, MOTYIIUX MOBJIEUb OMACHOCTH ISl YEJIOBEKA, OKPY KaroIen
CpeIbl, HaIlMH B IIEJIOM, CpPeIbl OOUTaHMSI.

CokppiTHeM SIBIISIETCS HEAOBEJCHHE HH(POpPMAIMHM 10 JIHI, WMEIONUX MPaBO HAa €€ MOJYy4YCHHE WU
HY)KIAIOIIUXCS B HEH, C IENbI0 BO3IEHCTBHS Ha COOBITHS, siBIeHUS. VckakeHneM WHGOpMAIMU CUUTACTCS
COOOIIIeHNE HETIOTHBIX UM HEBEPHBIX JAHHBIX, TPOTHO30B, OLICHOK.
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He3akonHoe oOpaineHne ¢ PaaMoOAKTUBHBIMH MAaTepHAJaMH, T.C. pPa3pyIICHHE pPaAHOAKTHUBHBIX
MaTEepUasIoB, SBISETCI T paBOHAPYyIIEHUEM .

K o0bekTaM aTOMHOM PHEPTeTHKU OTHOCSITCS SIJICPHBIC YCTAHOBKHU (COOPYKEHUS U KOMILJIEKCHI C SICPHBIMU
peakTopaMu, B TOM YHCJE aTOMHbBIE CTAaHIMM, KOCMUYECKHE U JIeTaTelbHbIe ammnapaThl, YCTAaHOBKU H
YCTPOMCTBA C SICPHBIMU 3apsiAaMH), TYHKTHl XpAaHEHUS SACPHBIX MATEpUAIOB M PaIHMOAKTHBHBIX BEIIECTB,
XpaHWIHILA PAAUOAKTUBHBIX OTX0A0B. PainoakTHBHBIE BEIIECTBA U AJEPHbIE MAaTEpUabl MOT'YT HAXOJUTHCS B
ra3000pa3HOM, KHJIKOM HJIA TBEPJIOM COCTOSIHUU.

Hapymenne npaBuj 0e30MaCHOCTH NPH OOpALEHUM C MHUKPOOMOJOTMYECKMMH JHO0 JAPYruMHU
0MOJIOTHYECKHUMH areHTAMHU WJIM TOKCHHAMM, €CJIH 3TO IMOBJICKJIO IPUYMHEHNE Bpea 3JI0POBBI0 UEIOBEKA,
pacnpocTpaHeHHUE MUIEMHUI UITH SMU300THH, TPU3HACTCSI MIPABOHAPYUI€EHUE M .

Hapymenrne cocTOMT B aKTUBHBIX JACHCTBHSX M O€3JCHCTBHH, B HEHAUICKAIIEM KOHTPOJE, BBITYCKE B
OKpPYKaIOIYI0 CpeAy OpPraHHW3MOB, HEBKIIOYEHHWU BEHTHJISLUMOHHBIX YCTAHOBOK, HApPYIIEHUU O00s3aTEIbHOMN
MOCJIE0OBATEIHHOCTH ONEpaIii, HEHCIIOJB30BAHUHM CPEJCTB 3allUThI, HAPYIICHUH YCIOBUW XpAaHEHUS U
TPAHCIIOPTHPOBKHU.

JlaHHBIN 3aKOH pPACIpOCTPaHSICTCS Ha JACSITENbHOCTh MEIUIIMHCKUX, (DapMaIleBTHUECKUX, Hay4dHO-
UCCIIEIOBATENbCKUX, BOGHHBIX OpraHU3aluii, B TOM YMCJI€ 3aHUMAIOLUXCSl TeHHON HHXEHEepueH, MoJlydeHueM
W BBIpal[MBAaHUEM MHKPOOPTaHM3MOB U UX (parmeHToB. OmNacHBIMU IS YEJIOBEKA SIBJISIFOTCS BUPYCHI,
OaKkTepuu, TOKCHHBI, JIIOOble T€HETHYECKH HM3MEHEHHBbIE MHUKPOOPTraHU3MbI, KOTOpBIE CIIOCOOHBI BBI3BATH
WH(EKIMOHHBIC 3a00JICBaHUS, PACCTPOMCTBO 370POBBS, CTOWKYIO yTpaTy TPYAOCHOCOOHOCTH, rubenb. s
KUBOTHBIX 0CO00 OMACHBIMH BUPYCAMU OKa3bIBAIOTCS BO3OYAUTENH SIIYpa, OCHBI OBELl U T.II., JI PACTCHUH —
0aKTepUU MHKPOCKONMUYECKHX TPHOOB M TCHETHYCCKH H3MEHEHHBIE MHKpOOpraHm3Mbl. Hambosee omacHoM
SMUAEMUEH SBISETCS MaHIeMUs (SMUIEMUS, OXBATHUBILAS TOIABIISIONIYIO YACTh TEPPUTOPUN).

Yuiep6 OT HapylieHWsl JaHHOTO 3aKOHAa COCTOMT B pacXojaX Mo Je3WH(EKIHH, B IOTEPIX
CEJIbCKOXO3SCTBEHHONW MPOAYKILMHU, B 3aTpaTax Ha YHUYTOXKEHHE 3apaKeHHOTO HMMYIIECTBA, IOTalleHUe
ouaroB 3a0o0JIeBaHMs, OXPaHy TCPPUTOPHH, JICUCHHE HACEICHHS, >KHBOTHBIX, & TAaK)K€ BO3MEIICHUHU TOTEPh
JOPYTUM PETMOHAM U TOCYAapCTBaM M3-3a TPAHCTPAHUYHOTO IIEpEeHOca.

BerepunapHbie mpaBWiia TpeayCMaTPUBAIOT BETCPUHAPHO-CAHUTAPHBIC, JICYCOHBIC W TPOPUIAKTHUSCKUC
MEPOIPUATHS, TOPATOK JTUKBHIAUU 04aroB 3a00JI€BaHMI, TIpaBUia KapaHTHUHA, IEPEBO3KU M HUCIOJIB30BaHUS
KUBOTHBIX U3 HEOJIAromojydyHBIX TEPPUTOPUI, HCIIOIH30BAHMS HEOJIArOMOIYIHBIX KOPMOB, 3a00s CKOTa,
nepepaboTKU KOKEBEHHOTO U MEXOBOTO ChIPhS, MPOJIAXKH MsICa U MHBIX MPOIYKTOB >KHBOTHOBO/ICTBA.

Hapymienne npaBuii, yCTaHOBICHHBIX JIJIsE OOPHOBI ¢ OOJIE3HAMU U BPSIUTEISIMEA PACTCHHM, MOXKET COCTOSATh
B BBO3€ 3apaXCHHBIX MPOAYKTOB, MOCEBE 3apPa’KEHHBIX CEMsH, MPUMEHEHUU HEKAYeCTBEHHBIX XMMHKATOB,
COKpBITHM WH(POpMAIMH O TIOSBJICHUHM OOJEC3HEH, HEMPOBEACHHH HEOOXOIMMBIX arpOTEXHUYECKHIX
MEpPOMPHUATHIA 110 O0pbOE C BpEAUTENSIMH, MPOIAKE 3aPAKEHHBIX PACTECHUI.

VYiepd ot HapyiieHusi npaBuwil OOpbOBI ¢ OOJNIE3HAMH W BPEIUTEISIMU PACTEHHM COCTOUT W3 3aTpaT Ha
YHUUYTOKEHUE 3apa’KeHHBIX YYaCTKOB Jieca, MPOJYKTOB U KMBOTHBIX, JTUKBUAAIMIO TOCIEICTBUN 3apa)KeHHUS,
JICYCHUE JIIOJIEH W JKUBOTHBIX, BOCCTAaHOBJICHHE PACTHTEIHLHOCTH MOPAKCHHBIX YYACTKOB, a TakkKe Ha
BO3MEIICHHE UMYIIIECTBEHHOTO yIepOa Mpu ru0eid MHOTOJIETHUX KYIbTYPHBIX HaCAXKACHUN, ypoXKas U T.1.

Hapymierne caHUTapHO-3MHIEMUOIOTHISCKUX MPABWJI MOXKET COCTOSITh B WCIOJIB30BAHUM  ITHIINEBBIX
MPOJYKTOB 0€3 MpeIBAPUTEIBHOIO KOHTPOJS, YIOTPEOJICHHH TPS3HON BOJbI, MCIONB30BAHUM TPS3HON BOJIBI
MPY TPHUTOTOBJICHUH THINW, HAPYIICHWH TPABHJ 3aXOPOHEHHUS OTXOJOB, HApYIICHWH B CHCTEME ITOJaYu
OUTHEBOU BOJBL.

8.4. Buabl 0TBETCTBEHHOCTH 32 KO0JIOTHYeCKHEe NPABOHAPYLICHHS

DKOJI0r0o-MpaBoBasi OTBETCTBEHHOCTH SBJSIETCS PAa3HOBUIHOCTHIO OOIICIOPUINYECKONH OTBETCTBEHHOCTH, HO
B TO € BPEMsI OTJIMYAETCS OT MHBIX BUJOB IOPUINYECKON OTBETCTBEHHOCTH.

DKOJIOrO-TIpaBOBasi OTBETCTBEHHOCTh PACCMATPUBAETCS B TPEX B3aMMOCBS3aHHBIX ACTIEKTaX:

® KaK TOCYJapCTBEHHOE MPUHYK/ICHNUE K UCTIOJHEHUIO TPeOOBAaHUH, TIPEINMUCAHHBIX 3aKOHOAATEIbCTBOM;

® KaK MPaBOOTHOIIEHUE MEXKIY TOCYAapCTBOM (B JIUIIE €T0 OPTaHOB) U MPABOHAPYIIUTEISAMHU (KOTOpHIE
MIOJIBEPIaloTCsl CAHKIIHSIM);

e KaK MpPaBOBOM HMHCTHUTYT, T.€. COBOKYIIHOCTb IOPHUJIMYECKHMX HOPM, pa3JIUYHBIX OTpaciedl Ipasa
(3eMenbHOT0, TOPHOTO, BOJHOTO, JIECHOTO, MPUPOJAOOXPAHHOTO U JIP.). DKOJIOTUYECKUE MPABOHAPYILICHUS
HaKa3bIBAIOTCSI B COOTBETCTBUU C TpeOOBaHUSIMH 3aKoHOAaTenbcTBa Poccuiickoit Menepannn. Koneunas
LIE€JIb DKOJIOTUYECKOI0 3aKOHOAATENBCTBA M KaXKJIOM OTAEIBHOM €ro CTaTbM 3aKJIK0YaeTCs B OXPaHE OT
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3arps3HEHUs, O0ECIEYeHUH MPAaBOMEPHOIO HCIOJIb30BAHUS OKpYXKAIOMIEH Cpeasl U €€ DIEMEHTOB,
oxpaHsieMbIX 3akoHOM. Cdepoil neiicTBUS IKOIOTMYECKOr0 3aKOHOATENIbCTBA SBISIOTCS OKpY’Karolias
cpela U ee OTHeNbHbIE IeMEHTHl. [Ipeamerom mpaBOHapyUIEHMs] NPU3HAETCS 3JIEMEHT OKpY’KaoLeh
cpeabl. TpeOoBaHMsA 3akOHa NPEANONAral0T YCTAHOBJIEHHE UETKOW MPUYMHHOM CBSI3UM MEXAY
JOIYILIEHHBIM HapyLUIEHUEM U YXYALIEHUEM OKPY’KatoLEH Cpebl.
CyOBEKTOM 3KOJIOIMYECKMX IpaBOHApYIIEHUM SBISIETCS JUIO, JocTuruiee 16-1eTHero Bo3pacTa, Ha
KOTOpPOE€ HOPMAaTHUBHO-IIPABOBBIMU aKTaMU BO3JIO)KEHBI COOTBETCTBYIOIME JOJDKHOCTHBIE OOS3aHHOCTH
(cobmroeHre paBUII OXPaHbl OKPYXKAIOMIEH Cpelbl, KOHTPOJb 3a COOIIOEHUEM TIpaBuil), JTUO0 JTF000E JHITO,
nocruriiee 16-1eTHero Bo3pacra, HapyluBlIee TPeOOBAHUS SKOJIOIMUECKOI0 3aKOHO1aTENbCTBA.
JUJ1s1 5KOJI0rMYECKOro IPaBOHAPYIIEHUS XapaKTePHO HAJIMUUE TPEX 3JIEMEHTOB:
® IIPOTUBOIIPABHOCTb [1OBEICHNUS;
® MPUYMHEHHE HKOJIOTUYECKOro BpeAa (WK peajbHas yrposa) Ju0o HapylIeHHWEe MHBIX 3aKOHHBIX NpaB U
MHTEPECOB CYOBEKTa 3KOJIOTMYECKOTO TPaBa;

® [IpUYMHHAS CBA3b MEXIY NPOTHUBOINPABHBIM IOBEJAECHUEM U HAHECEHHBIM SKOJIOTHYECKUM BPEAOM HIIH
peaJIbHON Yrpo30i IPUUYMHEHMSI TAKOrO Bpela JUOO HAPYLIEHUEM HMHBIX 3aKOHHBIX IPaB U MHTEPECOB
CYyOBEKTOB 3KOJIOTHYECKOI0 IpaBa.

OTBETCTBEHHOCTH 3a HKOJIOTMUECKUE NTPABOHAPYILIEHUS CIYKUT OJHUM U3 OCHOBHBIX CPEJICTB 00ECIICUEHUS
BBINOJIHEHUS] TPEOOBaHUH 3aKOHOJATEIbCTBA [0 OXPAHE OKPYXKAIOLIEH cpellbl U MCIOIb30BAHUIO IPUPOIHBIX
pecypcoB. O¢ddekTuBHOCTD AEWCTBUS NAHHOTO CpEICTBA BO MHOTOM 3aBUCHT, TPEXIE BCEro, OT
rOCYJJapCTBEHHBIX OpPraHOB, YHNOJIHOMOYEHHBIX MPUMEHSATb MEpbl IOPHINYECKON OTBETCTBEHHOCTH K
HapyLIUTEISAM 3KOJIOTUYECKOT0 3aKOHOJATEeNbCTBA. B COOTBETCTBMM C POCCHHMCKHM 3aKOHOJATEIbCTBOM B
00J1IacTH OXpaHbl OKpY’KaroIlel cpebl JOJKHOCTHBIE JIMLA M FPaKIaHe 332 SKOJIOTMYECKHE PAaBOHAPYLICHUS
HECYT JUCUUIUIMHAPHYIO, aJMMHHUCTPATUBHYIO, YIOJOBHYIO, TPaKJaHCKO-TIPaBOBYIO, MAaTEpUAJIbHYIO
OTBETCTBEHHOCTb, a IPEANPUATHS — aIMUHUCTPATUBHYIO U TPa’KIaHCKO-TIPABOBYIO.

Hucyunnunapnas omeemcmeenHocms HACTyHAeT 32 HEBBIIOJHEHUE IJIAHOB M MEPOIPUSATUI IO OXpaHe
IPUPOJBl U PALMOHAIBHOMY HCIOJB30BAHUIO IPHUPOJHBIX PECYpPCOB, 3a HapyIIEHHE 3KOJOIMYECKHX
HOPMAaTUBOB U UHBIX TpeOOBaHUI MPUPOJOOXPAHUTEIHBHOIO 3aKOHOAATEIbCTBA, BBITEKAIOIIUX U3 TPYAOBOMH
(GYHKLIMU WIK JOJKHOCTHOIO MOJIOXKEHUs. JIMCHUIUIMHAPHYIO OTBETCTBEHHOCTh HECYT JOJDKHOCTHBIE JIUIA U
UHbIE BUHOBHBIE PAOOTHUKU MNPEANPUATUN U OpPraHu3alluidi B COOTBETCTBUU C IIOJOKEHUSIMH, YCTaBAMH,
[IpaBUJIaMU BHYTPEHHEro pacHopsiika ¥ JPYTMMH HOpMaTHBHbIMM akTamu (cT. 82 3akoHa «OO0 oxpaHe
OKpy>Katomei nmpupogHoi cpeas»). K Hapymmrensm B cooTBeTcTBHMM ¢ KonekcoM 3akoHOB o Tpyzae (¢
W3MEHEHUSMU U JOMOJHEHUsSIMA OT 25 ceHTsaOps 1992 r.) Moryr OBITh TPUMEHEHBI CJIEAYIOIINE
JUCLUIUIMHAPHBIE B3BICKAHUS: 3aMeuyaHHe, BBITOBOP, CTPOTUI BBIFOBOpP, YBOJBHEHHE C pabOThI, JIpyrue
Haka3aHus (cT. 135).

Mamepuanvhas omeemcmeennocms Taxxke perynupyercs Kogexkcom 3akoHoB o tpyae PO (cr. 118-126).
Takyro OTBETCTBEHHOCTb HECYT JOJDKHOCTHBIE JIMIIAa M WHBbIE PaOOTHHUKHM HPEINpPUITHS, IO BUHE KOTOPBIX
IIPEANPHUATHE TOHECIO PACXOABbl IO BOZMELIEHUIO BPE1a, IPUYMHEHHOTO YKOJIOTUYECKUM IIPAaBOHAPYLIECHUEM.

[Ipumenenue aomunucmpamueHol OmeemcmeenHocmy PEeryiaupyercs Kak [pUPOAOOXPaHUTEIbHBIM
3akoHojarenbcTBoM, Tak U Konexcom PCOCP 006 aaMuUHUCTpaTHBHBIX IpaBoHapymeHusx 1984 r. (c
W3MEHEHUSMHU U JOTOJTHEHUsIMU). 3akoH «O0 OXpaHe OKpYKarolleil MPUPOTHONU CPEeIbl» PACIIUPUI MEpeUeHb
COCTAaBOB JKOJIOTMYECKUX IPAaBOHAPYIIECHUN, TPU COBEPUICHHMM KOTOPHIX BHHOBHBIE JOJKHOCTHBIE,
¢u3nuecKkue M IOpUAMYECKUE JHUIAa HECyT aJMMHHUCTPATUBHYIO OTBETCTBEHHOCTh. Takas OTBETCTBEHHOCTh
HACTYyIAaeT 3a MPEBBILICHNUE MPEJINbHO JONYCTUMBIX BBIOPOCOB U COPOCOB BPEIHBIX BEIIECTB B OKPY)KAIOLIYIO
Cpeny, HEBBINOJHEHUE OOS3aHHOCTEH IO TMPOBEIEHUI0 TOCYAAPCTBEHHOM 3KOJIOTMYECKOW HSKCHEePTU3Bl U
TpeOOBaHUH, COAEPXKAIIMXCS B 3aKIIOYCHUH HKOJOTHMUECKOW SKCIEPTU3bl, IPEJOCTaBICHUE 3aBEIOMO
HENpPaBWIbHBIX W HEOOOCHOBAHHBIX 3aKJIIOUYEHUN, HECBOEBPEMEHHOE Mpe[OoCTaBieHHe HHQOpMalUU H
NPEOCTaBIIEHNEe HMCKaKEHHOW MH(pOpMaIMM, OTKa3 OT NpPeIOoCTaBICHUs CBOEBPEMEHHOM, IOJIHOM,
JIOCTOBEPHOM MHPOPMAIHN O COCTOSIHUM MPUPOAHOMN CPebl U paJuallMOHHON 0OCTaHOBKE U T.1I.

KonkpetHsbiit pazmep mrpada onpenensercss OpraHoM, Hajlaraiolum mrpad, B 3aBUCUMOCTH OT XapakTepa
U BUJIa MIPaBOHAPYUIEHUs, CTETIEHW BHMHBI MPABOHAPYIIUTENS W MPUYUHEHHOTO Bpena. AJIMHHHCTPaTHUBHBIE
mrpadpl HaJAraloTCs YINOJIHOMOYEHHBIMH HA TO TOCYJAapCTBEHHBIMH OpraHaMM B OOJIACTH OXpaHbI
OKpYJKaroIlled Cpenabl, CaHUTapHO-3NuAeMUuoNorndeckoro Haaszopa P®. IIpu s3ToM mnocraHoBiIeHHE O
HAJIO)KEHUM MITpada MOXKeT ObITh 00KaJoBaHO B CyA WM apOuTpaxHbiii cyn. Hamoxkenuwe mrpada He
0CBOOOKTaeT BUHOBHBIX OT OOS3aHHOCTH BO3MEIIEHUs NMPHUYMHEHHOTo Bpeda (cT. 84 3akona «OO0 oxpane
OKpY>KaoIlel IPUPOTHOMN CPENBI»).
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B HOBOM YrosoBHOM Konekce PD skonoruueckue npecTyIuIeHNs BbIAEIEHB] B OTAEIBHYIO TaBy (1. 26). B
HEM MPEAYCMOTPEHA Y20108HAs OMBEMCMBEHHOCHb 33 HAPYLLIEHUE MTPABUII HKOJIOTHYECKOM 0€30MacHOCTH mpu
MIPOU3BOJICTBE paboT, HApYIICHUE IPABUJ XPaHEHHs, yTUIM3AIUN YKOJIOTMYECKU OMACHBIX BEIIECTB M OTXOJIOB,
HapyIIeHue TMPaBWI OE30MaCHOCTH MPH 0OpaIIEeHUH ¢ MUKPOOMOJIOTUYECKIUMH UJTU IPYTUMU OMOJIOTHIECKUMHU
areHTaMM WM TOKCHMHAMH, 3arps3HEHUE BOJ, aTMOC(epbl M MOps, HapylIeHHE 3aKOHOJATElIbCTBA O
KOHTHHEHTAJIbHOM Ilesb(de, MopUy 3€MJIM, HE3aKOHHYIO J00bI1Y BOJHBIX )KMBOTHBIX U PAacT€HUH, HapylICHHUE
NpaBUJ OXpaHbl PHIOHBIX 3aMacoB, HE3aKOHHYIO OXOTY, HE3aKOHHYIO MOPYOKY JEepeBbEB M KYCTAPHHKOB,
YHUUTOXKEHUE WU MIOBPEXKAECHUE JIECHBIX MaCCHUBOB.

IIpumMeHeHre Mep AUCUMIUIMHAPDHOW, aJMUHUCTPAaTUBHOM WJIM YIOJIOBHOM OTBETCTBEHHOCTH 3a
HKOJIOTUYECKUE IPABOHAPYLIEHHUS HE OCBOOOKAAET BMHOBHBIX JIMI[ OT OO0S3aHHOCTH BO3MELICHUS BpEAa,
IIPUYMHEHHOTO YKOJIOTUYECKUM IIpaBOHapyleHueM. 3akoH «OO0 oxpaHe OKpyXKarolled HNpUpPOAHOM cpelbi»
CTOMT Ha TOH MO3MLMHU, YTO HPEANPUATHS, OpPraHU3aLUU U IpaxKJaHe, NPUYMUHSAIOLUE BPE] OKpY’Karollen
cpele, 3J0pOBBI0 WM UMYILIECTBY TpakJaH, HApOAHOMY XO3SMCTBY 3arpsi3HEHUEM OKpYXKalolleW cpensbl,
nopyel, YHUYTOKEHHEM, IOBPEXICHUEM, HEPALMOHAIBHBIM HCIOJIb30BAHUEM IPUPOAHBIX PECYPCOB,
pa3pyLIEHUEM €CTECTBEHHBIX SKOJIOIMYECKMX CHUCTEM M JPYrMMH 3KOJIOIMUYECKMMM IpAaBOHApPYLIECHUSMH,
00s13aHbI BO3MECTUTH €T0 B IIOJTHOM 00bEME B COOTBETCTBUU C JEHCTBYIOIIKUM 3aKOHOAATENbCTBOM (CT. 86).

I'pascoancko-npasosas omeemcmeeHHocmb B chepe B3aUMOAEHCTBUS OOLIECTBA U MPUPOBI 3aKII0YAETCS
IJIaBHBIM 00pa3oM B BO3JIOKEHMM Ha IPAaBOHAPYLIUTENs OOA3aHHOCTH BO3MECTHTH IOTEpIIEBIIEH CTOPOHE
MMYILECTBEHHBIN WM MOPAJILHBIN Bpe/l B pe3yJibTaTe HAPYILIEHUS IPABOBBIX SKOJIOIMUECKUX TPEOOBAaHUH.

OTBETCTBEHHOCTb 3a HKOJOTUYECKUE PABOHAPYIIEHUS BBIIOIHSIET PsiJl OCHOBHBIX (DYHKLIMH:

® CTUMYJHPYIOUIYIO K COOIIOICHUIO HOPM IIPaBa OKPYKAIOMIEH CPebl;

® KOMIICHCATOPHYIO, HAaIlpaBJICHHYIO Ha BO3MEILIEHUE IOTEPh B MPUPOJHON Cpele, BO3MEILICHHE Bpeaa

3JI0pPOBBIO YEJIOBEKA;

® [IPEBEHTUBHYIO, 3aKJIOYAIONIYIOCS B HAKa3aHUHU JIMIA, BUHOBHOI'O B COBEPLICHUM 3KOJIOTHYECKOTO

[IpaBOHAPYLIEHMUS.

DKOJIOTHYECKOE 3aKOHOATEIbCTBO MPEyCMaTPUBACT MpuU YPOBHA HAKA3GHUA. 33 HApYIIEHUE; HapyLICHHE,
MOBJICKIIIEE 3HAYUTEIBHBIN yIep0; HapyIIeHrne, OBJIEKIIee CMEPTh YeToBeKa (TshKKHe mociencTBus). CMepTh
YeJI0BEKAa BCIEJCTBHE SKOJOIMUECKOTO0 NPECTYIUIEHUS OLICHMBAETCSl 3aKOHOM KakK HEOCTOPOXKHOCTb
(coBepIieHHOE IO HEOPEKHOCTH WJIM JISTKOMBICIHIO). BunamMu HakazaHU IpU SKOJOTUYECKUX HAPYHICHHUSX
MOTYT ObITH LITpad, JHMILIEHHE IPaBa 3aHUMAThb ONpPE/EICHHbIE MOJDKHOCTH, JHILEHHE IpaBa 3aHUMATbCA
OIpeJIeIEHHON JeATeIbHOCThIO, HCTIPAaBUTEIbHbIE Pa0OThI, OTpaHUYEHUE CBOOOBI, TUILIEHHE CBOOOIBI.

OaHMM W3 caMbIX TSDKKUX SKOJIOTMUYECKUX TNPECTYIUIEHUM SBISETCS 9KOYUO — MAcCOBOE YHHUTOXKEHHE
pacTUTENLHOTO MUPA (PaCTUTENbHBIX COOOIIECTB 3eMIM Poccuy mimn OTENBHBIX €€ PETUOHOB) UM KHUBOTHOTO
MHUpa (COBOKYIHOCTh HUBBIX OpPraHM3MOB BCEX BUJOB JMKHX JKUBOTHBIX, HaceNsolIUX Tepputopuio Poccun
WIN OIIpEJIeNIEHHBIN €e PEernoH), OTpaBiIeHue aTMOc(epsl U BOJHBIX peCypcoB (IOBEPXHOCTHBIE U MOJI3EMHBIE
BOJIbI, KOTOPbIE HCHOJB3YIOTCSI WJIM MOTYT OBITh MCIIOJIb30BaHbl), a TaKXKE€ COBEPIICHHWE HHBIX JEHCTBHIA,
CIIOCOOHBIX BBI3BaTh HKOJOTHUECKYIO KaTtacTpody. OOIIecTBEHHAs OMAaCHOCTh SKOIMJIA COCTOUT B YTpO3€ WU
HAaHECEHUH OIPOMHOTO Bpeja OKpY’Karollel PUPOIHOM cpesie, COXpaHEHHIO TeHO(POH /1a Hapoa, )KUBOTHOIO U
PacTUTEIBLHOTO MHPA.

DKojoryyeckas KatacTpoda THpOSBISETCS B CEPbE3HOM HApYIIEHMHM SKOJOTHYECKOrO0 paBHOBECHS B
IIPUPOJE, Pa3pyLIEHUU YCTOWYMBOIO BHJOBOTO COCTAaBa XMBBIX OPraHU3MOB, TOJHOM WM CYLIECTBEHHOM
COKpAIIeHUH UX YHCIEHHOCTH, B HapyLIEHUM IUKJIOB CE30HHBIX M3MEHEHHH OMOTHYECKOro Kpyroodopora
BEIIECTB U OMOJIOTHUECKUX MPOIecCOB. MOTHBOM HKOLM/IA MOKET ObITh JIO)KHO MOHSAThIE HHTEPECHI BOEHHOTO
WM TOCYIApCTBEHHOTO XapaKTepa, COBEPILIEHUE IEUCTBUN C MPAMBIM HJIM KOCBEHHBIM YMBICIIOM.

Ycnex B HaBENEHUM DKOJIOTMUYECKOTO IPAaBOIOpSIKA JOCTUIAETCS IIOCTENEHHBIM HapallMBaHUEM
OOIIECTBEHHOTO U TOCYAapCTBEHHOTO BO3JCHCTBUS Ha 3JIOCTHBIX MpPaBOHAPYIIUTENEH, ONTUMAaIbHBIM
COUYETAaHMEM BOCIIUTATEIBHBIX, SKOHOMUYECKHUX U MPABOBBIX MED.

KonTpoJsbHbIe BOpockl

1. Yto perynupyer 3K0JIOTHYECKOE MTPaBo?

2. Yto npexacranisieT OO0 3KOJIOrMYECKOe PaBOHAPYIIEHUE?

3. Kak 3akoH «O0 oxpaHe OKpYyXKalONmeH TPHPOJHON Cpelasl»  ONpeAeiseT IKOJIOTHYECKOe
IIpaBOHapyuLIeHE?

Kakwne BubI OTBETCTBEHHOCTH 32 SKOJIIOTUYECKHE TIPAaBOHAPYIICHUS BBl 3HaeTe?

. Kakue ¢pyHKIMU BBIOIHIET OTBETCTBEHHOCTD 32 3KOJOIMUYECKHUE MTPaBOHAPYIICHUS?

o s
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6. Urto Takoe 3xouun?

PA3JEJ 3. MOJEJIUPOBAHUE B O9KOJIOI'MHN

B xax 101 €CTECTBEHHOM HayKe 3aKIOUYEHO
CTOJIBKO UCTHHBI, CKOJIbKO B HEU

€CTh MAaTEMATHUKH.

U. Kanm

I'maBa 9. JlunamMuyeckrue MoAean

I'maBa 10. CtoxacTuuecKkue MOACIU

I'maa 11. OnTUMH3aLIMOHHBIE U UTPOBBIE MOJIETH

I'nmaBa 12. CuctemMHbIN aHAJIN3 U yIIPaBIEHHUE B SKOJIOTHU

I'naBa 9. /lunaMuyeckue Moaean
9.1. [TonsiTHE MOIETUPOBAHMS

IIpexne Bcero, cienyer naTh ompenaeneHue Monend. OJHAKO 3TO HE TakK IMPOCTO, MO3TOMY CHauana
IIPUBE/IEM HECKOJIbKO IPHUMEPOB, MOSCHSIOLIUX, YTO TAKOE MOJIENb, a 3aTe€M, KOTJja HEKOTOPOE UHTYMTUBHOE
IPEJCTAaBICHUE O MOHATUM «MOJEIb» CHOPMHUPYETCS, NAAUM OIpeAeTeHHE, a TaKkKe KOPOTKO OIMIIEM
MaTeMaTHYECKHUE METOJIbI, C KOTOPBIMHU CBSI3aHO PACCMOTPEHHUE TE€X MIIM WHBIX MOJIEIICH.

VcX0onHBIM ITyHKTOM HCCIIEOBAHUS, €0 OTIPABHON TOYKOM, CIY)KMT HEKOTOpas 3ajaya U3 TOM WM WHOU
npeaIMeTHOM oOnacTu (B JaHHOM Cily4yae W3 SKOJIOIMM WM 0€30IacHOCTH JKU3HenesTenbHOocTH). Ilponecc
IIOCTPOCHMSI MOJIENIM Ha3blBaeTcs Mmooenuposanuem. CylecTByeT HECKOJIbKO HPUEMOB MOJEINPOBAHUS,
KOTOPBIE MO>KHO YCIIOBHO pa3/eNIuTh Ha JIBE€ OOJIBIINE IPYIIIIbI: MAaTEPUAIBHOE U HICATBHOE MOJICIIMPOBAHHE.

K mamepuanvnuvim OTHOCATCS Takue CIOCOOBI MOJETUPOBAHMS, IPU KOTOPBIX MCCIEJOBAHUE BEAETCS IO
MOJIENIA, BOCHPOM3BOIAIICH OCHOBHBIE T'€OMETpUYECKHe, (pu3mueckue, AMHAMUYECKHE M (DYHKIMOHAIBHBIC
XapaKTepUCTUKH H3ydyaeMoro oObekTa. M3 pa3HOBHIHOCTEH MaTepHUalbHOTO MOJAEIMPOBAHUS BbIICIUM
¢du3nvecKoe U aHAJIOTOBOE MOICTTMPOBAHNE.

®u3uuyecKUM TPUHATO HaA3bIBaThb MOJEIUPOBaHHE, TMPH KOTOPOM  peallbHOMY  OOBEKTY
MIPOTUBOMOCTABIISIETCSl €r0  yMEHbIIEHHas (peXe YBEIMYEHHas) KOMMs, JOoIycKarolas JiabopaTopHOe
UCCIIeIOBAaHNE U TO3BOJIAIONIAs MEPEHOCUTh YCTAHOBJIEHHBIE CBOICTBA Ha peajbHBIH OOBEKT C IMOMOIIBIO
TeopuH Noao0us. THUNMUYHBIN mpuMep (U3NIECKOTO MOJCITHPOBAHUS — UCCIEIOBAHHE YMEHBIIEHHOW KOIHUHU
JIeTaTeNIbHOTO anmnapaTa B a3poJuHaMU4YecKoi Tpyoe.

AHanoroBoe MOJAEIMPOBAHHME OCHOBAHO HA aHAJIOTMH IPOIECCOB U SIBICHUN, UMEIOUINX Pa3IUYHYIO
¢bu3nYecKyro NpUpPoay, HO OMUCHIBAEMYIO (opMalIbHO (OJHUMU U TEMH K€ MaTeMaTHUYeCKUMH YpaBHEHMUSIMHU,
JOTHYECKUMH CXEMaMH W T.I.). TUNHYHBIA TpUMEp — U3yYCHHE MEXaHWYECKHX KOJIeOaHW C IMOMOIIBIO
AJIEKTpUUYECKON cXeMbl. Jlpyroll mpuMep — MakeT CHCTEMbl KPOBOOOpAIlEHHUs, Ha KOTOPOM CTpeIOYKaMu
M300pa’keHbl HAMPABIICHUS IBUKECHUS KPOBH.

ITo cBoeii cyTu MarepuanbHoe (IPEIMETHOE) MOACITUPOBAHHE SBISIETCS SKCIIEPUMEHTAIbHBIM.

OT Hero mpUHLMIIKAIBHBIM 00pa30M OTIMYAETCS uUdeanbHoe MOJAEIUPOBaHUE, KOTOPOE OCHOBAHO HE Ha
MaTepHaibHOW aHaJorMM OOBEKTa M MOJENHM, a Ha AaHaJOrMM uAeanbHOM (MblcnuMoif). MneanbHoe
MOJICIIMPOBAaHNE HOCHT TEOPETUYECKHH XapakTep. BakHEHIIMM ero BWIAOM SIBISETCS MaTeMaTHYecKoe
MOJICIMPOBAaHNE, MpPHU KOTOPOM  HCCJIEIOBaHHE OOBEKTa OCYIIECTBISETCS IMOCPEACTBOM  MOJIENH,
cOpMyYIMPOBaHHOW Ha S3BIKE MAaTEMATUKH M C WCIIOJIH30BAHUEM TEX WJIM MHBIX MAaTEMAaTHYECKHX METOIOB.
Knaccuyeckuil mpumep MaTeMaTH4eCKOTO MOJECIMPOBAHUS — ONKCAHHE M HCCIEeI0OBAaHWE OCHOBHBIX 3aKOHOB
MexaHuku M. HproToHOM cpecTBaMyu MaTeMAaTHKH.

Hcnonp30BaHue pa3anyHbIX MOJIENIeN M METOJOJIOTHH MOJICIMPOBAHUS HEOOXOUMO JJISl TOTO, YTOOBI:

® T[IOHATH, KaK YCTPOEH KOHKPETHBIH OOBEKT, KAKOBHI €r0 CTPYKTYpa, OCHOBHBIC CBOWCTBA, 3aKOHBI

Pa3BUTHSI U B3aUMOJICHCTBUS C OKPYKAIOIIIM MUPOM;

® Hay4UThCS YIPABIATH OOBEKTOM (IPOIIECCOM) U ONPEACTUTh HAMIYYIIUE CHOCOOBI YIpaBIeHUS NPHU

3aJJaHHBIX LIENISAX U KPUTEPUSX;
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® TIPOTHO3UPOBATH TPSMBIE W KOCBEHHBIE TIOCIEACTBHUS peaJu3alliid pa3HbIX CIoco0oB u (opm
BO3JICHCTBUS HA OOBEKT.
XO0poI1o MOCTPOCHHAs MOJIeITh, KaK IIPABUIIO, JAET HOBBIC 3HAHUS 00 00BEKTE-OpUTrHHAJIE. ITO, 0€3YCIOBHO,
OUYEHb BaXKHOE CBOMCTBO, CTUMYJIMPYIOIIEE Pa3BUTHE METOOB MOJICTUPOBAHHUS.
bonee moapoO6HO O MOmEnsAX W MOJCIMPOBAHMHM MOKHO Y3HaTh M3 JuTepaTypbl, Hanpumep [10]. Jlamee
MIPUBEJIEM HECKOJIBKO MPOCTEUILINX MOJIENIEH U3 SKOJIOTUU U O€30MaCHOCTH JKU3HEACATEIHbHOCTH.

9.2. JlnuHaMuKa NOMYJIsIUii

B coBpemeHHOI 3KOJOrMUM YacTO BO3HHUKAET BOIPOC: KAaK OMPEAETUTh YUCICHHOCTh TOM WJIM HHOU
MOMYJISILIUK Yepe3 orpeaeraeHHoe Bpemsi? OTBET Ha HEro He TOJIbKO MPEACTABIIAET TEOPETUUECKUN, HHTEPEC, HO
U UMeeT OOJBIIOe MPAKTUYECKOe 3HaueHue. JIeiCTBUTENbHO, HE 3HAS 3TOTO, HEJIb3s MPABWIBHO INIAHUPOBATH
AKCIUTyaTallMI0 Pa3IMYHbIX BO300HOBISIEMBIX MPUPOAHBIX PECYPCOB — MPOMBICIOBBIX PBIO, OXOTHHUYBUX
yroguii u T.m. MOXET JIu B PEIIeHUH 3TOTO BOmpoca nmomouyb MaTemartuka? OxasbiBaeTcs, na. PaccMoTpum
3/1eCh HEKOTOPBIE MPOCTEHUIIINE MOJIENH, HA KOTOPBIX MPOUUTIOCTPUPYEM MOJIXO K JaHHOMY BOIIPOCY.

[Tycte HEKOTOpas MOMyJSIUsS UMEET B MOMEHT BpeMeHUu ty Omomaccy Xo. [Ipeamonoxum, 94To B KasKIblid
MOMEHT BpPEMEHHU CKOpPOCTh YBEIMUYEHHUs OMOMAacChl MPOMOPIHOHANIbHA YK€ HMerolleiics Ouomacce, a
BO3HUKAIOIINE SIBIICHUS KOHKYPCHIIMM 32 MCTOYHUKAMH ITHTAHUS W CaMOOTPABIICHUS CHIDKAIOT OMoMaccy
MPOIOPLIMOHANILHO KBaJlpaTy HainuuHOM Ouomaccel. Eciu 0003HaunTh 6HomMaccy B MOMEHT BpeMeHHu t uepes
x(t), a u3MeHeHue ee 3a BpeMsi At depe3 A X, TO MOXKHO 3alIKCaTh CICAYIOIIEe MPUOIIKEHHOE PABEHCTBO:

Ax=(kx-ax?) At, (9.1)

r1e o v K — MoJIoXKHUTeNIbHBIE TOCTOSIHHBIC (TTapaMeTpBl).
B muddepenunansHoit popme 3TO COOTHOIIEHHE UMEET BU/I:

%:kx—axz. (9.2)
dt

OnHO ® mpexacraBisieT cOOOH MaTeMaTHYECKYI0 MOJEIb Ipolecca M3MEHEHHUs Ouomacchl momysinuii. B
HKOJIOTHYECKOM JuTeparype ypaBHeHUe (9.2) 4acTo Ha3bIBAIOT J102UCUYECKUM.
Ecnu Tenepb mocTaBUTH BOIPOC O TOM, KakoBa e OyaeT OMoMacca B MOMEHT BpeMeHU I, TO Ha HEro

MOXKHO OTBETHTb 3KCIIEPUMEHTAJbHO — JIOKAAThCA OSTOTO0 MOMEHTAa U  ONpeAeNuTh Ouomaccy
HETIOCPEICTBEHHBIM  H3MEPEHHEM (BOOOIIE TOBOpS, TaKoe€ M3MEPEHHE MOXKET OBbITh  (PU3HUYECKH
HEOCYLIECTBUMBIM).

Jpyroii myTh — BOCIIOJIB30BAaThCSI MAaTEMaTHYECKON MoJienbl0, pemrast 3aaauay Komm ans ypasHenus (9.2) ¢
HaYalbHBIM ycioBueM (9.3):

X(to):XO. (93)

Pa3nenss B ypaBHeHuu (9.2) nepemMeHHble, IOTYYUM YpaBHEHHE B quddepeHnmanax

I S (9.4)

X(k — ax)
JIist nanpHenIero ya100Ho BBECTH HOBYIO TIEPEMEHHYIO

Z=ax, (9.5)
toraa (9.4) MOXHO Mepenucarb B BUJIE
9z, 9 (9.6)
z k-z
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k
BosBpamasich k ucxoaHomy ypaBHeHuto (9.2), 3ametum, 4to ecim Xo=— (T. €. Zo=K), To 3amaua Kormm
a

umeer pemienne X(t)=Xo (puc. 9.1). Ecmu Xo <£(Z0 < k), To ypaBHeHue (9.6) MHTETPUPYETCS CIICTYIOIIHM
a

obOpaszom

In z — In(k-2)=In zo- In (k-zo)+k(t-to),
OTKyZa

2 _ %o gkt 9.7)

k-z k-z,
3HAYMUT,

K(t-tg)
X(t) Kxpe >0 9.8)

(ko Y 1)

k
Ecmu Xp > —, TO aHaNOTMYHO TPEBIIYIIEMY CIy4ar CHOBa mnonxydaem gopmyny (9.8). duddepenuupys
a

(9.8) mo t, umeem

k K(t=ty)
dx akxo(;_xo)e

dt (k+ ax, (e¥0) —1))? (9.9)

k
OTKyJIa BBITEKAET, 4TO MPH Xg < — rpaduk GpyHKImH x() MOHOTOHHO BO3pacTaet, a Mpu Xo=>— — MOHOTOHHO
a a

K
yObIBaeT, mpudeM 00a rpaduka UMEIOT TOPU3OHTATIBHYIO acUMITOTY X=— (puc. 9.1). MBI He IPUBOANUM 3/1ECH
a

3JIMEHTAPHYI0, HO TPOMO3IKYI (OpMyily BTOPOH mpom3BomHoi d°X/dt?, HOKa3BIBAIOLIYIO, YTO BEPXHHIl U
HIDKHUH TpaduKy MMEIOT 10 OJJHOM TOYKE mepernoa.

Mpb1 paccMOTpenu BeCbMa YIPOIIEHHYIO CHTYyalMI0, TAaK Kak IPEeANojarajlyd, 4Yro MONYJSUs He
B3aMMOJICHCTBYET HHM C KakKMUMH JPYTUMH TOMYJSIUSAMH, YYeT JX€ OTOro OOCTOSATENbCTBA, KOHEYHO,
3HAYUTEIHHO YCIOKHSICT MOJICITb.

0 >

t

Puc. 9.1. 3asucumocms buomacce: om epemenu 013 pazauunsix
3navenui napamempos k, o u x,

Paccmotpum oany W3 Takux mojeneid. bymem o06o03Hawath Omomacchl ABYX TOIMYJSIUNA 4Yepe3 X U )
COOTBETCTBEHHO. l[IpeamonoxuM, 4Tto 00€ MOMyNSAlUU TOTPEONSIOT OIWH U TOT K€ KOPM, KOIUYECTBO
KOTOpPOT0 OIPaHUYEHO, U U3-3a 3TOTO HAXOJATCS B KOHKYPEHTHOM 00opb0e Ipyr ¢ ApYyroM.

Opaniy3ckuid MareMatuk B. BonbTeppa B 1926 r. mokasan, 4To mpu TakOM MPEANOI0KEHUH JWHAMHKA
MOMYJISIIMKA TOCTATOYHO XOPOIIO OMKCHIBAETCS CIEAYIOel cucteMon nudepeHnanbHbIX YpaBHEHUN:
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% =Kk X—gX(4,x+ A, y)X
&,
dt

, (9.10)
Y —EX(AX+4,Y)Y

rae K,K,,&,&,,4,,4, — onpeeeHHbIC TOJI0KHUTEIbHBIC YHCIIA.

[lepBbie wieHbl mpaBbiXx uacted cuctembl (9.10) XapakTepus3yrOT CKOPOCTh pOCTa TOMYJISAIUNA TpU
OTCYTCTBHH OTPAaHUYUBAIONINX (HAKTOPOB. BTOpHIC WEHBI YYUTHIBAIOT T€ U3MEHEHHUS B CKOPOCTSIX, KOTOpPHIE
BBI3BIBAIOTCS] OTPAaHUYEHHOCTHIO KOpMa.

3ajaBasi pa3iMuHbIC 3HAYEHUSI TAPAMETPOB, C MOMOIILI0 cucTeMbl (9.10) MOXKHO onucaTth B3aUMOJACIHCTBUE
JBYX TOMYJISALMMA, OJTHA U3 KOTOPBIX — XHUIIHUK, a apyras — xepTtBa [36]. B muteparype [47] 6onee moapoOHO
OTMCaHbl MAaTEMATUUYECKUE aCTIEKTHI UcciaenoBanus cuctemsl (9.10).

[Ipex e ueM nccaenoBarh, Kak Oyaet BecT cedst cuctema (9.10), 3ameTum, 4TO B JIFOOOKH MOMEHT BpeMeHH
€€ COCTOSIHME MOJHOCTBHIO OMUCHIBACTCS 3HAUYCHUSIMU X M ). KaXIOMY COCTOSIHUIO CHCTEMBI COOTBETCTBYET
HEKOoTOpas Touyka (X, ) Ha MiIockocTH x(Jy, Ha3bIiBaeMoOM «(}a30BoM MIOCKOCThIO». Kaxkmoi Touke (a3oBoit
IJIOCKOCTH MOYHO IIOCTaBUTh B COOTBETCTBUE BEKTOp (CTpenky Ha puc. 9.2) ¢ koopAauHaTamu, KOTOpbIE
SBJIAIOTCS. MIPaBBIMU YAaCTSMH CHUCTEMbI, YKa3bIBAIOIIMI HaIpaBlieHUWE JBIKEHUs B 3TOM Touke. [IpoBens u3
HayaJlbHOM TOYKHU JIMHUM, KAacaTelIbHbIe JTHM BEKTOpaM, IOJYYHMM TPACKTOPUHU, MO KOTOPbIM OyAeT
MIPOUCXOJUTHh ABM)KCHHE CUCTEMBI, T. €. pemieHus 3amaun Komm ans cuctemsl (9.10) ¢ HauanbHBIMU
YCJIOBUSIMU

X(to)=Xo, Y(to)=Yo, (xo.y0) € x0y.  (9.11)

x=0

Puc. 9.2. Dazoeniii nopmpem duHAMUHECKOU CUCMEMbI (9.10)

ky ky
npu ycaoguu — <~
g £

UToOBI COCTaBUTH MPEJICTABICHUE O TPACKTOPUIX JIBUKECHHSI CUCTEMBI, TOCTPOUM JIMHUHU, HAa KOTOPhIX X=0
(3mecy BekTOpHI MapawienbHbl ock Oy) u y = 0 (3Aech BEKTOPHI mapayuienbHbl ocu Ox). [[ns KpaTKOCTH
dx y
0003HaYUM MPOU3BOJAHYIO prai gyepes X, a Pl yepe3 y. Umeem
x=0, xorna K,X—¢& (A X+21 y)x=0,
y=0, xorna k,x—&,(1 X+ y)y=0,

T. €. x = () Ha ABYX MpPAMBIX B ()a30BOM IIOCKOCTH:
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x=0u /11X+ﬂzy=ﬁ,
&

a y=0 Tax)xe Ha IByX MPSAMBIX:
k
y=0m A X+A4Yy= —2 (puc. 9.2, 9.3).
&

2
Ilo »>tuMm pPUCYHKaM MOXKHO CA€JIaTh CICAYIOUIMUC BBIBOJBI. B o6oux CclIydasax UMEEM TpU CTAllMOHAPHBLIC

TOYKH, B KOTOPBIX ofHOBpeMeHHO x=0 u y=0, a umenno: (0,0), (0, —) u (0, —%— ), KOTOpbIE O U3BECTHOI
g g
17" 2772

k k

knaccuUKaluy SBIAIOTCS y3aaMu. Ilpu sTom, ecmn — > —2 (puc. 9.2), TO YCTOHYUBBIM SABISETCA TOJIBKO
£ g
1 2

K, ﬁ K,

k k k
,0), aeciu =< -2 (puc. 9.3), To y3en (0, ). Takum o6pazom, ecnu —~> —% | To BTOpas
&4 & & &y & &

y3en (

k

k K
nomyJsius BeiMupaet, Y(t) — 0, t — oo, a mepBas crabunusupyercs, X(t) —>—j1, t —oo. Ecim ke —+< -2,
&M & &

TO UMEEM OOpaTHYIO KapTUHY: IepBas momyisius BeiMupaet, X(t) — 0, t— oo, a Bropas crabunuzupyercs, X(t)

K

2 , t—oo. Hakonmen, ecim —=—==—, To Kpome HeycToiunBoro y3na (0,0) umeeM JIHHHUIO
£ & & €

2772 1 2

. k
CTALMOHAPHBIX TOYEK — OTPE30K mpsiMoit A X+ A y=— (puc. 9.3).
&£

g1h €2h

Puc. 9.3. Da3zosviii nopmpem OURAMUHECKOU CUCTeMbl (9.10)
ky k3
npu ycaoguu (—>—=)
€ €7

B nmanpHedmmx paccMOTpeHHsIX OyaeM JUIs MPOCTOThI cuuTath, 4To Ki=K,=k m &= &= &. Torma, mens

dy

BTOpO€E ypaBHeHHE cuctemsl (9.10) Ha nepBoe, noaydum i 2% , OTKyZa

y(t) = i— X(t), 9.12)

0

94



T. €. TPACKTOPHSIMHU SIBISIOTCS OTPE3KM MPSMBIX, BBIXOIAIIMX M3 Hadana koopauHat (puc. 9.4). OGe
NOMYJISAUN HE BBIMUPAIOT U YUCIEHHOCTh MX CTAOMIM3UPYETCs K 3HAYEHUSM, KOTOpPbIE MOXHO HaMTH Kak

k Yo
KOODP/IMHATBI IIEPECEUCHHS IPSIMBIX A X+ 4 Y= — Yy = — X, OTKyZa
& X
0

mx) =—%  limy() = —e
o e(AXy +4,Y,) = (X%, +4,Y0)

. (9.13)

Puc. 9.4. Dasosviii nopmpem dunamuseckoii cucmemve (9. 100
npu ycaogunx k) =ky=k, €, =¢, =¢-

9.3. Ilpocreiilas Moae/ b SNHAEMUH

3a MHOTHE TOJbl CYIIECTBOBAHHUS YEIIOBEUECTBA OTPOMHOE YHCJIO JIIOACH MOrHOJIO OT Pa3HbIX SIHUIAEMUI.
JInst Toro 4to0bl yMeTh OOpPOTHCS C SMUAEMHSIMH, T. €. CBOCBPEMEHHO IMPOBOJHUTH TOT WM MHOW KOMILIEKC
MEpONpUATHI (IPUBUBKH, BaKIIMHbI, KAPAHTHH U T.J.), HEOOXOIUMO YMETh OLIEHUTH 3(PPEKTUBHOCTD KaXIA0T0
TAKOro KOMIUIEKCAa U BbIOpaTh HanOoJjiee ONTUMAIbHBIN JUIS JTAaHHOTO BUJAA SMMUIAEMHM (X0JIepa, dyma, IpUIIl,
CIIUA u T.1.). Ouenka >pdekTuBHOCTH 0a3upyeTcs, KaK MPaBHIIO, HA MPOTHO3€ O MPOTEKAHWU IMUICMUHU.
OTcro/1a BBITEKAET 3a/1a4a MOCTPOEHUS MOJIETN, KOTOopasi MOrjia Obl CIIyKUTh LIeIsIM nporosa. Camoi mpocToit
MOJICNIBI0  SIBJISIETCSt  OMHCAHWE €CTECTBEHHOrO0 XO/Aa JNUJAeMHH 0e3 TPUMEHEHHS  KaKuX-JIr0o
NpOopUIAKTUYECKUX MEPOIPUATHIH.

Urak, myctp mmeercsi N 310pOBBIX JItOJei, © B MOMEHT BpeMeHH t = ( B 3Ty Tpymnmy monamaer OIuH
3a00JeBIIUi 4YenoBeK (MCTOUHUK uHGpeknuu). IIpeamnonoxxum, yTo ynaneHus 3a00JeBIIMX W3 TPYIIbl HE
MIPOUCXOIUT U YEJIOBEK CTAHOBUTCS MCTOYHUKOM MH(EKIINHU cpa3y xKe, KaK 3apa3uiics CaM.

O6o3HaunM vepe3 X(t) uucno MCTOYHUKOB MH(MEKIIMM B MOMEHT BpeMeHH t, a uepe3 Y(t) — uucno eme He
3a00JIeBIINX (YaCTh U3 HUX, ECTECTBEHHO, MOXET 3a00JIeTh C TeueHreM BpeMeHH). OueBuaHo, uto x(t) + y(t) =
N +1 B 1r060i1 MOMeHT BpeMeHH t, mpudem npu t = 0 BemonHsaercs ycioBue x(0) = 1. PaccmoTrpum nHTEpBat
BpeMenu t, t +A 1, rne A t mocratouno mano. EcTtecTBeHHO, 4TO YHCIIO OONBHBIX AX, TIOSBUBIIUXCS 3a 3TOT
UHTEpBaJ], TNponopuuoHaNbHO Af(AX=At). EcTecTBEHHO TakKe NPEANOIOKHTh, HYTO JTO YHCIO
MPOMOPIIMOHATIBHO YUCIY KOHTAaKTOB MEXIy OOJbHBIMH W 370pOBBIMH, T.e. mpousBeaeHuio X(t)y(t). Takum
obpazom, Ax=ax(t)y(t)dt, rae o — ko3 duimeHT nponopIUOHATIEHOCTH. YeTpeMisisi At K HyITIO U3 TIOCIEIHETO
COOTHOIIEHHUS, MONy4YuM JuddepeHInaIbHOE YpaBHEHNE

z—)t(Iax(t)(N+1-x(t)), (9.14)

KOTOpPOE BMECTE C HaYaIbHBIM yCIOBHEM

x(0)=1 (9.15)
ompenenser GyHkiuio X(t). YpaBuenue (9.14) mo Buay SBISETCS JIOTHCTHYECKAM, OHO PAcCMOTPEHO B
npensiayieM maparpade. ITostomy cpasy moxuo 3ammcath pemrenue X(t) 3amaunm Komm (9.14), (9.15) B
yI0OHOM BUIE
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N +1
Xt)=————, t>0. (9.16)
Nefa(NJrl)t +1
Wrak, uncio 3aboneBmmx — QyHKIUsa BpeMmeHu. [Ipoanamusupyem oty (ykiuio. M3 ypaBuenus (9.16)
BBITCKACT, UTO C TCHCHHUEM BPCMCHHU YHCJIO SaGOHGBHH/IX MOZKCT TOJIBKO YBCIIMYUBATLCA, 4 BCC 3JOPOBBIC JIFOAU

3aboneror, Tak kak |lim x(t) =N+1. Koneuno, 310 rpybas MoIelib, HE YYHTBHIBAIOIIAs ECTECTBEHHOI'O

t—oo
MMMYHUTETA Y 3/I0POBBIX JIIOJIEH K TaHHOMY 3a00JI€BaHUIO.
WHTepecHO BBICHUTD, KAK MEHSETCS] CKOPOCTh YBEIMUYEHUS Yncia OOJIbHBIX, T. €. BeIMYMHA
dx a(N +1)%e ™
dt - (Ne—a(N+l)t +1)2 !

> 0 (9.17)

d?x
,HJ‘[?[ peHJeHI/IH 3TOIro BOHpoca HY)KHO I/I3yLH/ITB BeJII/IIH/IHy dt—z .

Huddepenuupys ypaBaenue (9.17), moaydaem

dZX aZ(N +1)3efa(N+l)t (N
a7 (Ne "™ 11)° [Ne= 1]t > 0, (9.18)
d2x In N d2x

W3 sTOro ypaBHeHHsI BHITEKAET, UTO MPH el >0npu t e < 0 mpu

0, u
a(N +1) dt?

InN dx
€| ——,+00 |. CJ'ICI[OBaTeJ'IbHO, CKOPOCTb BO3pacCTaHUA 3360J’I6BIHI/IX — (bYHKI_II/I}I — — pacTeT a0
a(N +1) d
In N
MoMmeHTa t :m, a 3areMm yOwiBaeT. HecmoTpsi Ha rpy0OCTh MOJENH, 3TOT PE3yJbTaT COBIATACT C
a(N +

AKCIICPUMEHTAIbHBIMU JTAHHBIMU: B HadaJle AMUACMHUHU YUCII0 3a00JICBIIMX PE3KO BO3PACTAET, & BIIOCIICICTBUH
CKOPOCTb pacipocTpaHeHUs UHPEKIIUNA CHUYKACTCSI.

Jlis cpaBHEHMsI MPUBEIEM pe3ybTaThl HCIOIB30BaHUS Ooyiee CIOXKHBIX MOJENeld Pa3BUTHUS TPUIIIO3ZHOU
snuaeMun B Mockse [22], rae HaceJIeHHe COCTaBIISIeT 8,5 MJTH 4eJIOBEK. JTO MO3BOJUT HAM TAK)KE ONPEICIIUTh
YUCJICHHBIC 3Ha4YeHMs mapaMeTpoB N U o, Ipr KOTOPBIX HaIlla MOJIeIb 00JIee peaTucTHYHa.

Hawanmy snuaemMun cooTBETCTBYET umciio 3aboneBmux 79,1 Teic. yemoBek, otkyna N = 8,5 muH./79,1 ThIC.

~1100 uyenoBek. Iluk 3aboneBaemocT mnpuxomutcs Ha 46-i1 nmewp, T. e. 46a= Inli:l.L% , OTKyla
7 4 1101
a~———=~10"". [lo popmyse (9.16) naxomum umcmno 6ompHbIX X(46) = ——————=125. Tlo oTHOWEHHIO
46-1101 1101e™ +1

k 1100 uen. sTto cocraBiger 11%, 4rTo cormacyeTcst ¢ KCIEPUMEHTAIBHBIMM JaHHBIMM [22], TOe 4YUCIO
O0onmpHBIX paBHO 981 Thic. wenmoBek u cocrtaBisier 11,5%. KoHeuHo, npuMeHEHHE COOTBETCTBYIOIIMX
npopUIAKTHYECKUX Mep JaeT 3HAYMTEIbHbIN MONOXKUTEIbHBIN 3((eKT, MUK yucia OONbHBIX CHIKAETCS C
981ThIC. 10 122 THIC. YENOBEK, OAHAKO CO3/IaHUE COOTBETCTBYIOIIEH MAaTEMaTHYECKON MOJICNIA — CYIIECTBEHHO
Oosiee TpyHas 3aqaya.

9.4. MaTpu4HbIe MOJeJIH

MaTpuuHyl0 MOJ€Ib MOXHO pPacCMaTpHUBATh KaK KOHEYHO-PA3HOCTHBIM aHAJIOT JMHAMHYECKOM MOJEIH.
OavH u3 paHHMX BapHMAaHTOB MATPUYHON Mojenu Obul paspaboran Jlbtomcom wu Jlecnm [30] kax
JIETePMUHUCTCKAsE MOJIENb, MpeACKa3blBalomas Oyayllyl0 BO3pPACTHYIO CTPYKTYpY MOIMYJSLUU CAMOK IO
U3BECTHOM CTPYKTYyp€ B HACTOSIIMA MOMEHT BPEMEHHM W TUINOTETUYECKUM KO3(QHIMEeHTaM BBDKUBAHUS U
wionoBuTocTH. [Tonmynsuto pazouBaroT Ha N+1 Bo3pacTHyto rpynmy (T. €. 0, 1, 2,..., n, mpuyeM Kaxaas rpymnmna
COCTOUT M3 OCO0el OJHOro BO3pacTa), TaKk 4TO camas cTraplias rpylna, WM Ipydna, B KOTOPOH Bce
J0KHMBAIOIIUE JI0 TAHHOTO BO3pacTa >KMBOTHBIE BBIMUPAIOT, UMeeT HoMmep #. O003Hauas yepes X, 4ucio ocodeit

B KaXIOWH BO3PAacTHOH TIpymme, moiydaeM BeKTOp at = (Xg, Xy ooy Xy )y PEACTABIAIOMNI BO3PACTHYIO

CTPYKTYpY B MOMEHT BpEMEHHU t.
Monenb onuckeIBaeTCs MaTPUYHBIM YpaBHEHUEM

ava = A , (9.19)
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KOTOPOC 3allUIICM B pa3BCPHYTOM BHC:

X0,¢+1 fo h fa o Ja||¥or
xl’,ﬂ po 0 0 cee 0 x].,t
={0 0 P2 0

00 0 .. 0
Xpee1| LO 0 0 ppg 0| Xnr]

rae Benuuunsl fi,(i1=0,1,...,N) IpenCTaBISFOT YUCIIO CAMOK, TPOM3BOMMBIX CAMKOH I-r0 BO3pacTa,

p, (1=0,1,..., n -1) — BEpOSATHOCTH TOTO, YTO CaMKa I-T'0 BO3pacTa J0KUBET JI0 Bo3pacta i+1.

[Tokaxem, 4TO MOBeIEHUE MOJEIM MOXXHO IpPENCKa3aTh, aHAIU3UPYS HEKOTOpbIE (OpMalIbHBIE CBOWCTBA
Mmatpullsl 4. Bo-niepBbIX, mocienoBarenbHo yMHOXKas ypaBHeHue (9.19) na marpuiy 4, 1erko noiay4uTh Oojee
oO1iye ypaBHEHHUS I YUCIIEHHOCTH BO3PACTHBIX IPYII K MOMEHTY BpEMEHU

ayk = Aay,, (9.21)

Bo-BTophIX, mockonbky Mmatpuna 4 kBagpatHas ¢ (N+1) cTtpokamu M croimbmamu, oHa umeer N+1
COOCTBEHHBIX YHUCEI (C y4eTOM KpaTHOCTH) U (N+1) cOOCTBEHHBIX (M MPUCOSIMHEHHBIX ) BEKTOPOB. DIEMEHTHI
A aBisitoTCS JIMOO TOJNOXHUTEIBHBIMU YHUCJIaMHU, JHOO HYISIMH, [O3TOMY HauOoibliee (110 aOCOTIOTHOU
BEJIMYMHE) COOCTBEHHOE YHCIO M KOOPAWHATHI OTBEYAIOIIEr0 €My COOCTBEHHOTO BEKTOpA IMOJIOKUTEIbHBI U
IIPH 3TOM UMEIOT OMpeeNIeHHBIH dKOJOTHYecKuii cMbIci. [IpousumocTpupyemM 3TO Ha OAHON M3 MPOCTEUIINX
MOJICJICH, TIPEITIOKEHHBIX Y UITBIMCOHOM [54].

WcxomHas MONYJIALMS HMEET BEKTOp, IPEACTaBJIAIONIMI BO3PACTHYIO CTPYKTYpy ao = (0,0,1), 1. e.
THOMYJISALUS COCTOUT U3 OJHOM CAMKH CTaplIero Bo3pacra. Marpuna A UMeeT BUJI:
09 12
A=|1 0 o
3
2

Ilo MMpOmECTBHUHU OAHOI'O BpEMCHHOI'O HHTCpPBAJIa UMECM
0 9 12 0 12
0

Aao =

S W
—
(=

0 0
20

2
T. €. a1 = (12, 0, 0) u B monynsinuu yxxke Oynet 12 camok miazamero Bo3pacta. [loBTopHOE mpUMEHEHHE
MOJIETIH J1aeT CIEAYIOIUE Pe3yIbTaThl:

09 124r, 0 9 12iro7 r36]
1
Aal=§ 0 0 0=4=a2, Aa2=—3. 00 41=1]0 =aj,
0 1 0 0 ¢ 0 1 0ll0] (2
2 [ 2
0 9 121367 124 ‘
Aa3=§ 0 ofl0]|=[12]=aq,
o L oll2] [o
2

U T.J.
I'maBHOE cOOCTBEHHOE YMCIIO U COOCTBEHHBIM BEKTOpP MaTpULbl 4 MOXXHO HAalTH M3BECTHBIMHM METOJaMH,

150%(S
AV = AV (9.22)

vy nonarasi V = (X, Y, Z) — cucTeMy JUHEHHBIX areOpanyecKux ypaBHEHUH
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9y +12z =xrx
1

—x=Ayq,
3 y
1 )
— =)\z
2)’
OINPEIEIUTENb KOTOPOU
A 9 12
%‘ SN 0= +3+2=@-MO+ D
0o L -a
.2

CrenoBarenbHO, TI1aBHOE COOCTBEHHOE YHMCIIO A1 = 2 U COOCTBEHHBINH BEKTOp B cuity (9.23) umeer Bux Vi =
(24, 4,1). OcranbHble CO6CTB€HHBI€ qucna B CHITY (9.24) umeror Bua Ay =-1, Az =-1. B cuny (9.23)

COOCTBEHHBI BEKTOP Vs HMeeT BU] Vo= (6,-2,1). Tak kak COOCTBEHHOE 4YHCIO -1 AIBYKpAaTHO, TO A1l

HAXO0XJICHUS BEKTOpa Va (Ha3pIBaEMOT0 MTPUCOCAMHEHHBIM), PelllaeM cucTeMy ypaBHeHHi (A- Ay) Vs=Vy:

1 9 12f{x| |6
% 1 0||y|=|-2| (9.25)
: 1
0 - 1
2 z 1
Herpyano mnpoBeputb, uto cucrema (9.25) nomyckaer peuieHue Vi = O, - 2, 2). IlpuBnekas

TEOMETPUYCCKHE COOOpaKCHHUS, 3aKJII0YaeM, YTO BO3PACTHas CTPYKTYpa MOMyJIAUMH  TIPEACTABIAETCA
BEKTOPOM B TPEXMEPHOM IPOCTPAHCTBE, B KOTOPOM BEKTOPHI Vi = (24,4, 2), Vo = 6,-2,1)m v = =(0,-2,2) -
0a3uCHBIE, T. €.

ao = aO(/1 + ﬂo\_;z +]/0\73, (926)

rze oo, Po, Yo — HEKOTOpBIE MOJOKHUTENbHBIE YUCHa (HampuMep, eciu ao= (258, 30, 17), To ag=10, Bo=3,
’Y0:2).
Torna ypasuenue (9.21) npumer Bua:

k

- - - - - - Ky -
ak =2"ayVi + ByVa + Ky Ve + Vs =2"{a0v1 +%vz go } (9.27)

k
Tak xkak — — O, k— 00, TO ITIpH t:+k — OO MomyJanud BO3pacTacT IO SKCIIOHCHIIMAJIbHOMY 3aKOHY
2k

awx ~2"a,vi. (9.28)

I'naBHOE CO6CTB€HHOC YUCIIO >\,]_ AaeT CKOpPOCTh, C KOTOpOﬁ BO3pPAaCTACT pasMep IOIMYJIIunu (B Halliem
npuMepe 3a Kbl BpeMEHHOI WHTEpBaJ IMOMYJISAIHS YABaUBACTCs), a COOCTBEHHBIN BEKTOp Vi ONpEAeNseT
YCTOWYMBYIO BO3PACTHYIO CTPYKTYPY TOIYIISAINH, T. €. OTHOIICHUE YUCICHHOCTEH 0co0el pa3HbIX BO3PACTHBIX
IpYIIl OCTACTCA MOCTOAHHBIM U PaBHBIM 24:4:1. Hepr,I[HO BUICTH, YTO CCJIM MbI B KOHIC KaK10I'0 BpCMCHHOT' O
I/IHTepBaﬂa 6y21€M N3bIMATh HO.]'IOBI/IHy HOHy.TIS[HI/II/I W HUCIIOJIB30BATHh Ha KOpM, TO pa3Mep €€ CTAaHECT paBHBIM
HCXOJTHOMY a0 .

ManI/I"IHBIe MOJICJIN OYCHBb YI[O6HBI Ui pacdyceTa Ha 9BM u HaxoIAT BCEC 60)’[66 IIUPOKOC MPHUMCHCHUC,

HarpuMmep, Ui aHaIN3a KPYroBOpOTa MUTATEIBHBIX BEIIECTB B DKOCHCTEMAaX, B PA3UYHBIX CTOXACTHUYECKUX
Mozeisx [54] (B MapKOBCKUX MOAEISIX U T.1.).

KouTtpoJabHblie 3a1annst

1. INokazark, 4To rpaduK JOTHUCTUIECKOTO YPaBHEHUS UMEET €IWHCTBEHHYIO TOUKY meperuba. Haiitu ee u
naTh OMOJIOTUYECKYIO MHTEPIPETALUIO.

98



k, k . X
2. Paccmotpets cucteMy BonbTeppa B ciiyyae — = —% . HaiiTu OTHOIIEHHS —2 1 Yo
& & Xo Yo
3. [locTpouts u UccaeaoBaTh MOJIETh AMUAEMUU B Topojie ¢ 300-ThICSYHBIM HACETICHUEM.
4. VicxomgHast oMy IsIIAsS UMEET CIASAYIONIYI0 BO3PACTHYIO CTPYKTYpY o = (0,6,12) u marpumna Jlecom A —

CHEAYIOUIUI BU:

0 18 18
.
A=|— 0 0
62
0 = 0
3

Haiitn (npulinkeHHO) YHCIEHHOCTh MOMYJISIUU 4Yepe3 JOCTAaTOYHO OOJbIIOe YHCIO 7 JIET U ee
YCTOHYMBYIO BO3PACTHYIO CTPYKTYPY.

I'naBa 10. CroxacTuueckue Mojaeu
10.1. CayyaiiHble npouecchl NPpH ONMMCAHUM TOIYJISIIUA

PaccmaTprBaeMble BbIlIE MOAEIN — JETEPMUHUCTCKUE. DTO JOJKHO UMETh KaKHE-TO OCHOBAHMS, KOTOPBIE
MBI 1 TIOTIBITaEMCs ceiuac 0OCyAUTh.

Ecnu peus uzuer o AMHAMUKE MOMYJISALNANA, TO MOYXKHO BBIJEJINTD 110 KpaliHEN Mepe JBa aCIEeKTa, 10 KOTOPbIM
JETEPMUHHUCTCKAsE MOJIEIb HE MOXKET CIIY’)KUTh TOYHBIM OTPAKCHUEM PEATBHOW KOJOTUYECKOM CHUCTEMBI: BO-
IEPBbIX, OHA JIOMYCKAaeT OECKOHEYHO OOJIbLIYI0 YHCICHHOCTb IOMYJIALMH; BO-BTOPBIX, HE YYHUTHIBAET
CIIy4aliHbIX KOJeOaHuM, MPOUCXOAAIIUX B CPENIE BO BPEMEHHU.

B kauecTBe npuMepa 1eTEpPMUHACTCKON 3KOJOTMYECKONH MOJIEIN PAaCCMOTPUM YPaBHEHHE

aN =aN, (10.1)
dt

rae N — gncino ocobeii B MOMEHT BpeMeHH t,

@ — UCTUHHAS CKOPOCTH POCTA.

Pemennem 3Toro ypaBHEeHus, YI0BIECTBOPSIOIIUM HAYaIbHOMY YCIOBHIO

N(0)=No, (10.2)
ABIsETCA (QYHKIMS
N(t)=Noe®, (10.3)

(Tak Ha3bIBaeMbIl 3aKOH ManbTyca — 3aKOH pocTa MOIMyJsUUU 0e3 KOHKypeHIuH). B ocHoBe riaBHOro
JOMYIICHNS 3]IECh JIEKHUT TO, YTO 32 KOPOTKUH MPOMEXKYTOK BpeMeHH 1 Kaxkiass 0ocoOb mopokaaeT aAt HOBBIX
oco0eii.

B cooTBercTByrOIIEH CTOXAaCTUYECKOM MOJAENM TpHHHUMAaeTcs Oojee MpaBIONoA0OHOE JOMyIIeHHeE,
corjacHo KoTopomy 3a mepuoj At ogHa 0coOb € BEpPOSTHOCTHIO A MPOU3BOJUT OJHOTO TOTOMKA M C
BEpPOSATHOCTHIO PAL ymupaer. O603HaunM uepe3 pi(t) BEpOsITHOCTH TOro, 4TO B MOMEHT BpeMeHH t YHCIICHHOCTD
nonyysiuuy pasHa i, 1 =0, 1, 2, ... Paccmorpum Benmunny pi(t + At). B cuny manoctu At MOXXKHO CUMTaTh, YTO
YHCICHHOCTh TMOMYJISALUM OCTAHETCS TMPEXHEi, paBHOW I, B pe3ysibTare TPEeX HE3aBUCHMBIX COOBITHI —
MOSIBJICHUS] TIOTOMKOB B TOMYJISIIUU C YHUCICHHOCTBIO I—1, OTCYTCTBHS Cily4aeB POXKICHUS U CMEPTH B
HOMYJISIMU C YHCICHHOCTBIO | M CMEPTH B MOMYJSIMHU ¢ YncieHHOCThIo i+1. ITpu aToMm BepositHOCTh Pi(t + At)
paBHA CyMMe BEpPOSATHOCTEH ITUX COOBITHIA:

pi(t + At) = (i-1) 1 pi-1 (t) At+(1-i(A+u)pi(t) At+(i+1) pie(t) 4t, oTkyna
n Aii PO _(-0) 2 pis (O IG+0PO+ (+1) pisa()

[lepexons B NOJYYEHHOM COOTHOLIEHWM K mpeaeny npu t — oo, moiayyuM CUCTEMY YypaBHEHUH
Konmoroposa

pi (1) = (1 =D AP, () —1(2+ ) py (1) + (I +1) ;. (1). (20.4)
B Bune (10.4) ypaBaenus cnpaBeyuBsl ipu 1= 2, 3, 4, ... [Ipu i = 1 u3 (10.4) nomy4aem ypaBHeHHE

P (t) = —(A+ ) p; (©) + (i + 1) 2, (1). (10.5)

anpu | = 0 — ypaBHeHHUE
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Po(t) = 1, (t). (10.6)
(ectectBenHO cuntaTh, P-1(t)=0).
Ecnu B HavanbHbI MOMeHT BpeMenu t=0 B momymsiuuu umenoch No ocoOeil, To HayalbHbIe YCIOBHS JUIS
CHCTEMBbI OOBIKHOBEHHBIX AM(PepeHINaTbHbIX YpaBHEHUH ¢ mocToSHHBIMU Ko3(dumuenramu (10.4)—(10.6)
HUMCHOT BU:

P, (0) =1, p;(0) =0,i = N,. (10.7)

PaccmaTtpuBaemblii mporecc rubend M pOXKIACHUS SBISETCS CIy4alHBIM IpoLeccoM  (KIacCHUYECKUM
npumepoM 1eneir Mapkosa [17]), a camo pemenune 3amaun (10.4)—(10.7) MOXHO NONXYYUTH CTaHIAPTHBIMU
METOJaMH TEOPUH OOBIKHOBEHHBIX AH(depeHIInaIbHbIX YpaBHEHUN (cM., Hampumep, [47]). Hac uaTepecyrot
CJIEYIOIIME BEPOSTHOCTHBIE XaPAKTEPUCTUKU: OKUAAEMOE 3HAUYEHUE, T. €. CPEIHEEC 3HAUCHUE MOMYJSALUU B
MOMEHT BpeMeHHU t

N()= D ip; () (10.8)
i=1
1 Bapuarus (aucrepeus), T. €. cpeaHee KBaapatnaaoe oTkinoHeHue ot N(t)
var(N) =" (i—N(t))* p; (t). (10.9)
i=1

Jlnst Beruucnenus N(t) samerum, uto u3 ypasHenus (10.5) u neporo ypaBuenust u3 (10.4) BoITekaet
Py (1) +2p, (t) = (4 — p)( Piyy + 2p, (1)) +3up, (1)

Hponomxaﬂ 9TOT NPOUECCC CIOKCHUS, ITOTYIUM

00

Sipi() =N = (2= @)X ip O = (2~ N

i=1
T. €. 00bIKHOBeHHOE MU (epeHIIaTbHOE YpaBHEHNE
N'(1)=(4 - w)N(t) (10.10)
¢ HavanbHbIM yciaoBueM (10.7)

N =ip, (=N,  (1011)
i=p
Pemenue ero, oueBHaHO, paBHO
N(t)= N,e* ", (10.12)
B YaCTHOCTHU, MPU A > y YUCIEHHOCTh MOMYJSALUN SKCIIOHEHIIUAIBHO BO3pacTeT (pu A=u+a ompenensercs

ypaBaenueM (10.3)), a mpu 4 < u IKCIOHEHIIMATBHO YOBIBaeT nipu t — oo, AHamorn4dHo (cMm. [17]) Beraucisercs
BapHaIus

Var(N) = N0 it_’uezuﬂ)t (1_ g~ (At )’ (10.13)
OTKyZa Ipu A > ¢ U1 KO3PPHUIMEHTa BapHalliy IOJIy4aeM BBIpaKEHHE
i(var(N))”2 = “—“-i(l—e-“-f‘”), (10.14)
N (t) A—-u N,

/;t+ 1
KOTOpoe npu t — oo CTpeMUTCsI K BEIMYUHE P # N_ CrnenoBaTenbHO, TIPU JIOCTATOYHO OOJIBIINX
—H 0

HavalbHBIX 3HaueHWsX momyrsiuud No cpeaHee kBaaparndHoe oTkioHeHue ot N(t) siBiseTcss paBHOMEpPHO
MaJbIM, U JETEPMUHUCTCKAsT MOJIeh AaeT aJeKBaTHOE MPEICTABICHHUE O TTOBEICHUHU MTOMYIISIIUN IPH OOIBIINX
3HAYEHUSIX BPEMEHHU.

10.2. Cay4yaiiHble HU3MEHEHUS Cpeabl

PaccmoTpuM Temepr MOJEIb, YUYUTHIBAIONIIYIO CIydailHble W3MEHEHHUs cpenpl. [lpocreimas Mopensb,
cooTBeTcTBYytOmas ypaBHenuto (10.1), umeer Bun

%—T =[a+ y(®)]N, (10.15)

N(0)=No, (10.16)
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rae Y(t) — cnyyaiiHas BelMYMHA CO CPEIHUM 3HAUCHUEM, PaBHBIM HYIIO. PerieHue 3amgauu (ypaBHEHHSI
(10.15) mpu ycnosuu (10.16)) umeer Bua

t
at+j0y(r)dr

N(t) = Nge (10.17)
UroObl mOpuUgaTh CMBICI HHTErpaiy J.;y(r)dr oT ciydaitHoit BemuumHbl Y(f), cmemaeM HEKOTOpbIC

YIPOIIAIOIINE MPeaoiokKeHus. byaem cuutare, uto Y(t) — crymenuartas ¢ynkuums: Y(t)=yi, npu i-/<t<,
i=1,2,.... IpH 3TOM BCE ClIydaiiHble BEJIMUYUHBI , IMEIOT HOpMaJlbHOE pacupezeincHue [6]. HopManbHbIi 3aK0H
pacripenenienusi (4acTo HasbIBaeMblii 3akoHOM [aycca) nambosiee dYacTo BCTpedaeTcs Ha TMPAKTHKE.
BonbIIMHCTBO BCTpeUarOmUXCs Ha MPAKTUKE CIy4YailHbIX BEJIMYUH, TAKUX, HAIIPUMED, KaK OLIUOKU U3MEPEHHUIA,
MOTYT OBITh MPEICTABICHBl KaK CyMMbI OOJBIIOTO YMCIIA CPABHUTEIBHO MAJIBIX CIIAraeMbIX — 3JIEMEHTapHBIX
omMOO0K, Kaxk/1asi U3 KOTOPBIX BbI3BaHA JIEHCTBUEM OT/ENbHON MPUYMHBI, HE 3aBUCSAIICH OT ocTalbHBIX. Kakum
ObI 3aKOHAM pacupezeNeHUs] HA ObUIM O YUHEHBI JIEMEHTapHbIE OINOKH, OCOOCHHOCTH THUX pacIpeIeIeHUI
B CyMMe€ OOJIBIIIOTO YMCIIA CIaraéMbIX HUBEIHPYIOTCS, @ CyMMa OKa3bIBAETCs TIOJUMHEHHON 3aKOHY, OJIM3KOMY
K HopManbHOMY. Hampumep, npoBojsi u3mMepeHus: UIMHBI JTUCTHEB, YIABIIUX C JEPEBbEB B JIECY, Mbl UMEEM
CIIy9alilHyI0 BEIWUYMHY X — JJIMHY JIMCThEB. BeposTHOCTH Toro, uto X<x, T. €. P={X <x/}, Ha3bIBaercs
byHKIMEH pacupeaeacHus CIy4aiiHOW BeIMYUHBI B 0003Ha4yaercs depe3 F(X), a ee mpoussoanas F'(X) = f(X)

HAa3bIBACTCA IJIOTHOCTBIO PACIPCACIICHHUA U B CIIy4a€C HOPMAJIBHOI'O0 3aKOHA PACIPCACIICHHUA UMCCT BU (pI/IC
10.1)

_(x-m)?

f(x)=———e 292 | 10.18
(x) e ( )
IA
1
ov2n
m > x

Puc. 10.1. Ipagux naomnocmu
pacnpedeneHus no HOpMAarbHOMY 3aKORY

UucneHHbsle mapaMeTpbl m U G — 3TO MaTeMaTU4YecKoe OXUAaHWe (CpeAHee 3HAYeHHE) U CpeaHee
KBaJIpaTUYHOE OTKIIOHEHHE CIIy4YalHOU BENUYUHBI X. J[efiCTBUTENBHO,
(x=m)?

20" (x,

+0 1 +o0
M|X [= | xf (X)dx =—— | xe
[xJ= [t tose="2 |
X—m
a2
M [x]=% [(oat+m)edt= G\/% [tedt +% fe.  (10.19)

HerpynHo yGenuThbcs, uTo TMepBbId M3 ABYX uHTerpainoB B ypaBHeHuu (10.19) paBen Hymro, a BTOpOii
MPEACTABISIET COOOM M3BECTHBIN MHTErpal Ditnepa—Ilyaccona

fetdt=+r, (10.20)

IIpuMeHss 3aMeHy IEpEMEHHOU =t, noiyyaem

no3tomy u3 ypaBHeHus (10.19) BeiTekaet, uto M/X]/=m. Beraucnum Aucrepcuio BENUYUHBI X:
(x-m)?

(x—m)?e 2o dx.

1 +0
D= |
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X—m
o2

20

IIpuMeHHB CHOBA 3aMEHY IIEPEMEHHOU =1 nomyuum

2 +o

[t7e "t (10.21)

D[X]="7

NHTerpupyeM 3T0 BBIpaKEHUE 110 YACTIM:

o? ¢ o?

e

CrnenoBatenpHo, 6 B BolpakeHuu (10.18) paBHa KOpHIO M3 JUCHIEPCHH, T. €. CPEAHEMY KBaJIpPaTUYHOMY
OTKJIOHEHUIO. M TaK,

D[X]= fetdt=c". (10.22)

E[yi]=m, D[yi]=var(y;)=c". (10.23)
2
ITokasxkem, 9TO eciau m=— 9 ,T0 Ee’ =1. JleicTBUTENBHO,

2
( +‘Lz)2 (y+%)2
oo ) 1+ a0
I e dy.

Eeyi:J‘—1 el.e 2 dy=

o2 o2

y
= 2
IIpuMeHHB CHOBaA 3aMEHY X = 5 » HOTyIHUM

Ey, = 1 fedx=1. (10.24)
T —0
Bepuemcs k popmyne (10.17), koTopasi B HAIUX MPEANOT0KEHUSIX UMEET BUJ
N(t) = N gyt i (10.25)
oTKyaa uisi cpenHero 3nauerus N(t) monydaem BeIpakeHHe
t
N(t) = Ne™E(e""") = Nje* [ JE[e"]= N,e™, (10.26)

i=1
a s qucrepcun DIN] = var(N) —

> 2>y > ZZt‘,yi
var(N) = NZe**E(e™ -1)° =NZe®™ (E(e & )-2E(e™ )+1)=NZe**[E(e = )-1]. (10.27)
Teneps umeem

2 *EO'Z
s R L R
y- — 2 o 2
E(e”) = e 2 dy=—T7—[e 2 dy=e° e dy=e?. (10.28)
o2 '[O o2 '[o oN2r ‘[C
CrnenoBartenbHO,
var(N) = N2e* (e —1) (10.29)

1 K03 GUIMEHT Bapualuu rnpu t — oo paBeH

YVaN) _ [ Ty et (10.30)
N(t)

U3 popmyn (10.26) u (10.30) cnenyet, yTo XOTs, KaK ¥ B ICTSPMUHUCTCKOM ciiy4ae, cpenHee 3HaueHue N(t)
9KCITOHCHIIMAJILHO BO3PACTAET, IKCIIOHCHIIMAIBHO BO3PACTAIOT W OTKJIOHEHHUS OT CPEIHEro 3HaueHUs. Takum
o0pa3oM, C TeYCHHEM BPEMEHH KoJeOaHUs YUCICHHOCTH MOMYJISIIUN CTAaHOBSTCS Bce Oosee pe3kuMu. B atom
OTpaXKaeTcsi TO OOCTOSATEILCTBO, YTO JETEPMHUHHUCTCKASI CHCTEMa HE MMEET CTAIlMOHAPHOTO COCTOSHHS, Ooiee
TOTO, TIPU OIPENICTICHHBIX COOTHOIICHUSX MEXKIY d i G BEPOATHOCTH €€ BEIMUPAHUS TPUOIIIKACTCS K €AMHHULIC.

Haiiem BepoSITHOCTH BRIMUPaHHUS TOMYJISIHH 32 BpeMs t — yrkimio po(t):

at+i¥i i)’i 1
Po(t)=p{N({) <} =piN,e ™ <li=pie* < N o [
0
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t 2
[Monoxumy, = Zyi , TOTZla )i, MUMEEeT HOpPMaJIbHOE paclpejeneHue, npuuem Ey, = 5 vaz(y)=to°.
i1

CnenoBarenbHO,
B ~InNg-at 1 (V:tz)z
po(t) = ply, <In(Nye*)}= J o
Ilonaras z = y+—t62, HMeeM
ot
. —7IHN°:T% 2 Gzz—a t—InN,
po(t)=E Z@‘, e 2dz=@ T , (10.31)

Z2

X
rae x) = e Ie 2 dz — rak Ha3pIBaEMBIN HHTErPAJ OMIHOOK.
V4

—00

2
(o)

ot

Py (1) = D(+0) =

2
o
Ecmu 7 —a>0, 7. e. 02>2a, TO

— 00 TIpH I— 00, CJIeIOBATEILHO,

17z
—_— je 2dz=1.

Jor 2,

HpOBGI{GHHI)If/'I dHaJIn3 IIOKa3bIBA€T, 4YTO HpeI/IMYHIeCTBGHHOC HNCITIOJIb30BAHHC IleTepMI/IHI/ICTCKI/IX, a HC
CTOXACTUUYCCKUX MOI[@J'I@IZ OIIpaBAaHO JIMIIb TEM, YTO B MATCMATUYCCKOM IIJIaHC OHM IIPOIIC H yI[06Hee. HpI/I
3TOM C€CJIN IIeTepMI/IHI/ICTCKaFI MOJICJIb CBI/II[CTCJII)CTByeT 06 yCTOfI‘IPIBOM paBHOBeCI/II/I, TO COOTBGTCTBYIOHIaSI
CTOXAaCTHUYCCKasd MOJCJIb IPCACKA3bIBACT AJIUTCIBbHOC BBDKHMBAHUE, CCJIM KC JACTCPMHUHHUCTCKAsA MOJCJIbL HC
BBIABJIICT PABHOBCCHA HJIM IMPCACKA3bIBACT HeyCTOfIqHBOG PAaBHOBCCUC, TO CTOXACTHYCCKAad MOACIIb MOKCT
npeaAcCKa3aTb BEPOATHOCTb BEIMUPAHUA.

KouTtpoJabHble 3a1annst

1. lomycTuM, BEpOSITHOCTb A POXKICHHMS OCOOBIO JIETEHBINIa B JBa pa3a OOJbllle BEPOSTHOCTH L THOEIH

camoit ocoou. Onpeaenuts cpeanee sHaueHrne N(t) momynsiuu B MmomeHT Bpemeru t = 100, BEIYUCIUTE TaKKe
var (N(t))
Bapuarmto var (N(t)), koadduiment Bapranuu N—(t) , HAUTH OTpaHWYCHHS HA A W Ha4YaJbHOE 3HAUCHHE
nonynsuu No, mpu KoTopoM ko3¢ durment Bapuaruu npu t = 100 6yner mensie 0,1%.
2
o o o .
2. B mopaenu, yuuThIBaromen ciaydaiHble U3MEHEHHUS cpelbl, OyaeM Ipeanojaratb, 4ro a= 7 Haiitu

cooTHoIeHUs: Mexty No M G, IpH KOTOPBIX BEPOSITHOCTh BRIMUpaHUs momynauuu npu t = 100 6yxer Gomnbie
90%. (Yka3aHue: BOCIOJIB30BaThCs TaOnMIed 3HaYeHWM uHTerpana BeposiTHocTed @(Z), mpHUBENEHHOM,
HarpumMmep, B [6].)

I'naBa 11. OnTuMHU3alHOHHBIE U UTPOBbIE MO/IEJIH
11.1. 3apa4ya 00 onNTHMAJIBLHOM PAllMOHE NIUTAHUS

Bellie paccMOTpeHBI NPOCTEMIIME MOACIN IMHAMHUKU IONYJSLUNA C y4€TOM KOHKYPEHLIMM 3a IMHILEBBIC
pecypchl U BIMSHUS HETaTUBHBIX (DAaKTOPOB (HAmpUMep, SMUAEMHUI). DTH MOJAETH MOKHO HCIOJB30BaTh IS
KAaueCTBEHHOI'O0 aHaJIM3a pocTa HapoaoHaceineHusd. KOHEYHO, poCT YHCIEHHOCTH HACEIEHMSI CUJIBHO
pa3InyaeTcs MO pa3HbIM CTpaHaM M Jake B Pa3BUTBIX CTpaHaxX TEMIbl pocTa HeoaWHakoBel. Hampumep, B
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Hanuu, HIBenuu, I'epmanun, ABCTpUM 3TOT MOKa3aTeib KOJEOJIETCS OKOJIO HYJIEBOTO 3HadeHUs. B Takux
crpanax, kak Mramus, Ilonema, Kanama, CILIA, poxxaaeMOCTh MOKa €Ile NPeBbIIaeT CMEPTHOCTh. OHAKO B
1[eJIOM B OOJBIITMHCTBE Pa3BUTHIX CTPAH €XKETOIHBIM MPUPOCT HaceleHUs: cocraBisieT npumepHo 0,6% B rox,
TOr/Ja KaK B pa3BUBAIOIIMXCS cTpaHax — 2% B TOJI.

B 1e51oM mpoucxXoaUT CTPEeMHUTENBHBIM POCT HACEICHUS Ha TUIAHETe, YTO CTABUT HACYIIHYIO KU3HECHHYIO
npo0sieMy ympaBieHHs] IPUPOAHBIMH pecypcaMu. [Ipu 3ToM Bce oTpaciu ympaBiieHus pecypcaMu 0ObeaHHSIIET
OJlHAa HayKa — JKOJIOTHS W OJHA olmias mpobiema — mpoOiieMa ONTHMH3AINKA W, HAKOHEI, He0OXOIUMOCTh
UCIIOJIb30BaTh OJHU U T€ K€ METOJbl — B3STHE BHIOOPOK, CTATUCTHMUYECKUN aHaIM3, MAaTEMAaTUYECKUIN aHAIN3,
JIOTUYECKUE TPOLEAYPhl, CBSI3aHHBIE C WCCIEAOBAHWEM OIEpallii W aHaJIUu30M CHUCTEM, NPUMCHEHHE
BBIUHCIUTENbHON TexHukU. KoHeyHO, aHanu3 W pelleHue Takod MpoOJieMbl U Jake KaKoh-1ubo ee yactu
mpescTaBisieT cobol TpyaHenyto 3anaqy [30].

Haunem c paccmorpeHusi mpocreifiieil 3agadyd 00 ONTUMalIbHOM pallioOHe, MaTeMaThyeckas MOJelb
KOTOPOU JOMyCKAaeT HArJBIIHYI0 T€OMETPHUYECKYI0 HMHTepmpeTarnuio. IlycTe uMeercss n MPOIYyKTOB MHUTAHUS
(x71€0, MsICO, MOJIOKO, KapTodenb U T.JI.) U M TOJE3HBIX BEIECTB (KUPBI, OCJIKH, yriIeBOAbI U T.11.). O003HaAYNM
yepes3 ajj — CoJepKaHKe I-ro BEIIECTBA B €IUHUILIE |-TO MPOAYKTa, Yepe3 bj, — morpedbHOCTh MHIUBUIYYMA B i-1
BELIECTBE (CKaKeM, B MECAI) ¥ 4epe3 Cj, — [IEHY €AUHUIIBI | -TO TPOIYKTA.

O003Ha4MB MOTPEOICHHE WHIMBHIYYMOM |-TO MPOIYKTA 4Yepe3 Xj, MOJydaeM 3aaady o BeIOOpe Hamboliee
JICIIEBOTO palloHa MUTaHUs (CTOUMOCTH MECSYHON POAOBOIBCTBEHHON MOTPEOUTENBCKONW KOP3UHBI):

D c;x; - min (11.1)
j=1
IIpU OrpaHUYICHUAX
23X 2b;i=12...m (11.2)
n
>0,j=12,...,n. (11.3)

Takast 3a1a4a Ha3pIBaeTCA 3a/1a4€ll TMHEHHOTO MPOrPAaMMHPOBAHUS (B CTAHAAPTHOM (Gopme), 00Imas TeopHs
KOTOpPOH paccMOTpeHa, Harpumep, B [2].
[Mpexxne vem wmccnenoBarhk 3amady (11.1)—(11.3), 3amerum, 4TO €€ MOKHO TPEICTaBUTh KakK 3a1ady

n
MHHAMH3ANUU 1eieBoi pynknuu f(x) = ZC ;X; . HA& MHOXECTBE TOYEK (Xi,...,Xn), YIOBIETBOPSIOUINX

yeroBusiM (11.2) u (11.3). Takoe MHOKECTBO Ha3bIBACTCS MONHIIPOM M 0Oo3Haudaercs P. Mtak, MbI uMeeM
IKCTPEMAIBHYIO 3a7a4y
f(x) > min,x e P. (11.4)
BeisicHuM, uTo npezcTaBiseT co0oi AaHHBINA noaudap P Ha miockoctu X1OX, B ciiydae JBYX MPOJYKTOB X1 U
Xz. Y3 HepaBencTB (11.3) BhITEKaeT, 4TO P pacrnoiiokeH B MEPBOM KBaJpaHTe, a Kaxaoe HepaBeHCTBO (11.2)

2
TEOMETPUUYECKU OIPENEIIAET MHOKECTBO TOYEK, JIEKAIUX MO OJHY CTOPOHY OT MPAMOMN Zaijx ; =b; (puc.
j=1
11.1), 1. e. momudap P mpesacraBiseT coO0l HEOrPaHWUYEHHOE MHOYKECTBO B MEPBOM KBAJpaHTE, JEKalllee BHE
obunacTtH, orpannyeHHoi MHoroyroiasHukoM OABCDEF.
A

0 F ALY

Puc. 11.1. F'eomempuuecxan unmepnpemayus 3adauu (11.49)
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s ynoOcTBa BBEAEM JMHUU YPOBHSI MENEBOW (PYHKIHH, T. €. JTUHUH, Ha KOTOPBIX B TUIOCKOCTH Xx10x7
neneBas QyHKIUs
f(x)=01X1+6’2X2 (115)
MPUHUMAET MOCTOSHHOE 3HAYCHHE, HAIpPUMED, o, U 0003Ha4YNM ee Z,. OueBHIHO, KaKaas JIMHHUS YPOBHsI

. of
Zo={(x1,x2):f(x)=a} sBasercs mpsmoii; mpu stom gradf(x)=q—,—¢= {Cl,cz} SBISICTCS  BEKTOpOM N,
1 2
NEPICHIMKYIAPHBIM JTMHUU YPOBHS M HAIpaBICHHBIM (B JaHHOM Cllydae) B CTOPOHY yBeludeHusi o. Takum
00pa3oMm, JUIs HaxXOKIAEHHs ONTHMAJIBHOTO PEIIEHHs HaM CJIEAyeT IMepeMeNiaTh JUHHIO YPOBHS 0 KAaCaHHs C

mHuoroyroiasHukoM OABCDE, npu 3ToM ontumaibHas npsmast Zg” . KOCHETCs JHOO KaKOi-TO BEpIIMHBI (B
HameMm ciydae C), nubo kakoro-nu6o pebpa (wHanpumep, CB ummu CD mpu omnpencieHHOM HW3MEHEHUH
apaMeTpOB C1 U C7).

W3 npuBeCHHOW T€OMETPHUECKON MHTEPIPETAIIMN BBITEKAET, YTO MUHUMYM 00SI3aTEIbHO JIOCTUTACTCS Ha
OJHOW M3 BEpIIMH MHOTOYIOJbHHMKA, IIOITOMY €ro MOXXHO OBLJIO OBl HaWTH METOJOM mepedopa, cpaBHHUBAS
MEXIy cOOOW 3Ha4eHHUs IIeTeBOM (YHKIMU BO BceX BepmuHax. KoHeuHo, mMeron mepedopa B TPUHIIHIIC
TOAMTCS U B CITy4ae # IEPEMEHHBIX, OJHAKO MPU OONBIINX 3HAYCHUSX 1 OH HedpekTHBeH. [109TOMy BO3HUKIH
W Pa3BUBAIOTCS METOJbI, MO3BOJSIOMKE chOpMYIHpoBaTh Oosiee 0003puMbie M 3(PPEKTHBHBIC KPUTCPUH
ontuManpHOCcTH. Hagamo M Obuto mosioskeHo padoramu akan. JI.B. Kanroposuya (1939 r.). He yrmy6nssce B
CYTh 3TUX METOJIOB, IIPUBEJIEM PUMEP OJHONH MHOTOKPHUTEPUATBHON MOJICIIH.

B mpenpioymied 3amade Mbl paccMaTpUBAIM OJHY IieneByr (yHKuuio. OnHaKO Ha NPAKTUKE YacTo
BCTPEYAETCSl CHTYyallMs, KOTJa IIeJICHAIIPABICHHAs YeJIOBEUECKasl JICATEIIbHOCTh MPECIIeyeT Cpa3y HECKOIBKO
neneit. Takue 3a1a4u MOy Ha3BaHUE MHO2OKpUMEPUATbHbIX. METOIbl X PEeUICHUs POMLUTIOCTPUPYEM Ha
TOJILKO YTO PACCMOTPEHHOM IIPUMEPE COCTABIICHHS ONTHMAIBHOTO PaIliOHa, HECKOJIBKO YCIOKHHB €TO.

JlonmycThM, HaJ0 PEemUTh 33/7ady 00 ONTHMAaJIbHOM palMoOHE, MAaKCUMH3HPOBAB B HEM IEPBBIA MPOIYKT.
Torna Hama MaTeMaTU4ecKasi MOJICIb BBITISIUT CIICAYIONIHMM 00pa3oM:

n
f,(x)=) c.x. > min,xeP,
1) ,Zl“ a . (11.6)
f,(X)=x, > max, xeP
[Ipexne yeM MPUCTYNUTh K PEIICHHI0, OOCYIMM 3aaady, 4ToObl JIydlle MOHATh ee crnenupuky. Mrak,
3a0yieM Ha BpeMs o repBoit neneBoit pyaknuu u3 (11.6). Torma He cocTaBiseT Tpyaa HAUTH pPelIeHUE 3a0a4u:
maxf,(X)=f2(E), X eP (puc. 11.2). (11.7)
OnHako 3HaueHWE TEPBOM MENeBON (QYHKIUM MOXKET OBITh 3HAYUTENBHO OOJBINE ONTUMAIBHOTO
f,(E) >> f,(C). CoBepieHHO aHaJIOTHYHO OOCTOSUIO OBI €O, €ciu OBl MBI 3a0BUTM O BTOPOH LENEBOM

(GYHKIMKM ¥ WCKAJIM MUHHMYM TI€PBOW IENEBOW (YHKIUH: r)r(llFr’l f,(x)=f,(C); f,(C) moxer ObITH MHOTO

menbiie fo(J]). [IpuBenem Hambosee ymoTpeOMTENBbHBIM METOJ pEIIeHHS MHOTOKPHTEpUANBHBIX 3a1ad (B
JAaHHOM IIpUMepe — ABYXKPUTEpUaIbHOU 3a]aul), a UMEHHO CBeJeHHe ABYX KpUTepHeB K OJHOMY.

1. Jlng peanu3alvud 3TOTO METOJIAa HEOOXOJIUMO «B3BECHTH» OTHOCHUTENBHYIO BaXXHOCTh KaKJIOTO U3
KPUTEPHEB, T. €. BHIOpATh W3 BHEMOJEIBHBIX cooOpaxeHnid uncio g, 0 < ¢ < 1, a 3aTeM MOCTPOUTH OJHY
1eneByro (hyHKINIO

f(X)=éf,(X)+(@Q—¢) f,(x). (11.8)

Ecnu e=1. TO B pacuer npuHUMaeTcs TOJIBKO MepBast 1eseBast pyHKus, a ecnu €=0, TO TOIbKO BTOpas (puc.
11.1 u 11.2). I'nyOokoe 3HaHKE peanbHOM MPOOIEMbI U HaKOIJIEHHBIA OMBIT MOTYT MO3BOJIMTH BhIOpaTh 0<e<l
Tak, 4TOObI, PEIIMB ONTHUMU3ALMOHHYIO 3a/lady C E€IMHCTBEHHOM IeneBoil (yHKuueH, MOXHO ObUIO Obl
MOJIYYHUTh YJOBJIETBOPUTEIBHOE PELICHUE JUIsl UCXOIHOW MOCTAHOBKY 3a/1aui C ABYMS LIE€IE€BBIMH (DYHKIHUAMU
(puc. 11.3). BcerpeTuB TpyAHOCTH TpU PEHICHUH ABYXKPUTEPUANbHOM 3aJayd, MOXXHO 3aMEHHUTH €€
OJTHOKPUTEPHUAIBHOM, peIIaTh KOTOPYIO MBI YMEEM.
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X

0

v

0 F
Puc. 11.3. Ieomempuuecxas unmepnpemavus peuienun
08yxKpumepuaabHoii 3adauu

11.2. 3aga4a moucka

bonee cnoxHBIMH, YeM 3aJadd JIMHEHHOTO TNPOTPAMMHUPOBAHUS, SBISAIOTCS 33Ja4d  BBIITYKIOTO
nporpammupoBanus. [Ipexae dem mpuBecTH TNpuUMep TaKOW 3aJadyd, CBS3aHHOH ¢ 0€30MacHOCTHIO
KU3HEACATEIBHOCTH, TaIUM HEKOTOPBIE ONPEIeNICHHS U3 TEOPHH BBITYKJIOro aHanusa [39].

Onpenenenne 1. Muoocecmeo X us npocmpancmea R" nasvieaemes evinyxavim, eciu uz mozo, umo 0ee
MOUKU Y U I NPUHAOLEHCAT IMOMY MHONCECMEY, 6blmeKaem, 4mo u 6ecb ompesok {y,2}y={xeR":x=Ay+(1-1)z,
0<A L1, coedunsiowuti 5mu mouxu, MaxiHce NPUHAOLEHCUN IMOMY MHONCECMB).

O4eBUAHBIM PUMEPOM BBITYKIIBIX MHOXECTB SIBIISICTCSI BHYTPEHHOCTh KpyTa, Iapa, JIIHICoKAa, Kkyba. Ha
puc. 11.4 a, 6 mpuBeIeHBI MPUMEPHI HEBBITYKJIBIX MHOXKECTB Ha IJI0CKOCTH R”.

a) 6)
x 1\ »

» x ~— >x
1 1

Puc. 11.4. ITpumepst HesbINYKABIX MHONCECME

Onpenenenne 2. OPynxyus f(X), onpedenennan na evinyxiom mnoxcecmse X< R", nasvieaemes evinyxiot,
ecau 0 mobblx 08yxX mouek y u Z, npunaorexcawux X, n mobozco 1ex[0,1] (torma orpesok [Ay+(1-A)z],
0<A<1, HeAUKOM MPHHAUICKUT X) 6bINOIHAEMCS HEPABECHCBO

f(y+Q-A)z< A (y)+@Q—-A4)f(2), (11.9)

3ameuyanue. Eciu HepaBenctBo (11.9) uMeeT mpoTHBOMONOKHBIHA 3HAK, TO QyHKIMs f(X) Ha3piBaeTCs

802HYMOI.
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I[Tpoie Bcero mpeacTaBuTh rpauk BHITYKIION (MM BOTHYTOH) QYHKIIMH Ha MI0cKocTH (puc. 11.5).

Y

y x =y (1 =)z Tx

Puc. 11.5. Ipaghux evinyxnoil pynxuuu na naocxocmu

IIpaBas yacte HepaBeHcTBa (11.9) mnpencraBnser coOoi OTpPe30K AB, COCAMHSIONMUNA  TOYKH
(v,f(y))=AuB=(z,f(z)), mpuyem kaxmas TOYKa O3TOro OTpe3ka (Ha pucyHKe B3sta Toyka C) BbIIIE
COOTBETCTBYIOIIEeH TOoukH rpaduka (Ha pucyHke touka D). Eciu ¢ynkuus f(X) mocratouno rimaakas, TO
YCJIOBUS BBIITYKJIOCTH (BOTHYTOCTH) MOKHO BBIPAa3HUTh Yepe3 €€ BTOPYIO POU3BOIHYIO.

JleWicTBUTENBHO, coryiacHO Teopeme Jlarpanxka B HekoTopoit Touke E (puc. 11.5) kacarenbHast K rpaduky
byHku AB NeXUT HIKe 93Toro rpaduka. YpaBHeHue dStod KacarenpHor Y = (&) + f(E(x-E),
cnenoBarensHo, f(X)- f(&) — f'(&)(x-£) >0, otkyna B cuity dhopmyier Teiinopa

P +Ox-£)(x-£)° 20

rae 0<O<1.
Jlest mocIe/IHee HEPABEHCTBO Ha (X-&)° 1 Janee Iepexo/s K Ipeaelty pH x — & TOTydaeM, 9To
(£ >0. (11.10)

B cuny npowusBosnbHOCTH TOYKH & 3TO HEPABEHCTBO CIPABEIJIMBO HAa BCEM OTpe3ke [y, Z] W sBiseTcs
YCIIOBUEM BBINMYKIOCTH (B CIy4yae BOTHYTOCTH CIPaBeIJIMBO OOpaTHOE HepaBeHCTBO). g uimtocTpanuu
paccMOTpHUM J1Ba IPOCTBIX IpUMEpA.

pumep 1. f(x) =€*, xe (-00,40), ) = &* > 0, cnemoBarensHO, MOKa3aTenbHAs (YHKIMS BHITYKIA HA BCEH
OCH.

IMpumep 2. f(x) = sin x, xe[0,2x], f”(X) = - sin X, cnexoBarensHO, PyHKIHMS SiN X BorHyTa Ha oTpe3ke [0, ] u
BBINYKJIa HA OTpe3ke [7, 2 7].

[Ipexne ueM chopMynnpoBaTh 3a/1a4y OUCKa, OTMETUM, YTO ONITHUMHU3ALIMOHHAS 33/1a4a

f(x) — min, x € P (f(x) —» max, x € P), (11.11)

rje B ciydae max teneBas ¢yuknus f (x) BelyKia, B ciaydae MiN — BOrHyTa u P — MOMU3IP, HA3bIBACTCS
3a0aueli 8bINYKI020 NPOZPAMMUPOSaHUs. SICHO, YTO 3ajada JIMHEHHOrO NpOTrpaMMHUpPOBAHUS SBISETCS ee
YACTHBIM CITy4aeM.

3agaya nomcka. OOBEKT, mNoaie)amuii OOHApY)KEHHIO, HAXOOUTCA B OJHOM U3 71 pailloHOB cC
BEPOSATHOCTSIMU P4, ..., P, COOTBETCTBEHHO. J[J1s moucka oObekTa nMeeTcst oo pecypc BpeMenu 7 (T. €. pu
t>T mouck cuutaercsi Helenecooopa3HbiM). M3BECTHO, UTO MPHU MOUCKE B i-M pallOHE B TEUYCHHE BPEMEHH tj,
BEPOATHOCTh OOHApYXEeHHsI 00beKTa (MpU YCIOBUHM, YTO OH TaM HAxXOJUTCS) BbIpakaeTcs yepe3 (YHKIHIO
Bepnym 1-e™" | rae 0;>0 — 3amaHHoe 4ucao (GopMyna HOKa3bIBAET, UTO 3a GECKOHEYHOE BpeMs tj 0ObeKT
Obl1 Obl HaigeH). TpeOyeTcss pacmpenenuTh 1O pailloHaM Bpems HaOmoaeHusl (TOWCKA) TakK, YTOOBI
MaKCUMH3UPOBATh BEPOSTHOCTh OOHApYkeHUs 00bekTa. COOTBETCTBYIOIIAs 3a/1a4a ONTUMH3AIMA UMEET BUT

gt t,) =D p(L—e ") — max (11.12)
i=1
D4 <T, (11.13)
i=1
t >0,i=12..,n. (11.14)

3 TCOpHUU BCpOHTHOCTeﬁ XO0pomo U3BCCTHO, UTO
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Zn: p, =1. (11.15)

Kpome Toro, oueBuaHO, 4To 3amada g(X)—max skBuBasieHTHA 3amade (-g(X))— Min; Takxe OYEBHIHO, YTO
ycnoBust (11.13) u (11.14) ompenensitor ompeneneHubii mommdap P (puc. 11.6). CrnemoBaTenbHO, BBOJIS

n
nenesyro ¢pynkuuio f(t,,...,t)) = Z p,e”*", mosydaeM ciieayrOILy0 ONTUMU3AIMOHHYIO 3a/1a4y:
i=1

f(t) > min,t =(t,,...,.t,) e P, (11.16)
rae P— monwaap, 3ananneiii HepaBeHcTBamu (11.13) u (11.14).

t

2 A

Puc. 11.6. IT'eomempuueckan
uHmepnpemayus 3adauu noucka

n
Tak kak f(t) = Z f.(t,), npuuem f, (t,)=p,a’e™ >0, To Qynxims f(t) BeMyKIas u MBI MMeeM 3a1ady
i=1
BBIITYKJIOTO MporpammupoBanus. OOIIue METO/IbI PEIICHUST TAKUX 3a/a4 JIOBOJIBHO CJIO0XHBI, OJTHAKO B HAIIEM
KOHKPETHOM CITy4ae MOKHO MPEJIOKHUTh HATIISAHOE TEOMETPHUYCCKOE PEIICHHUE.

JIeHCTBUTEIBLHO, HMEEM fi' (t,) <0. 3nauwnr, pynkus f(t) yosiBaer mo modomy nepemennomy tj, i =1, 2,...,n,

U ee HauMeEHbIlIee 3HaYeHUe JOCTUraeTcs Ha TMIepIuIockocTH ty + th +...+ t, = T (B ciaydae 1ByX nmepeMeHHbIX
31O Tpsimast AB Ha puc. 11.6). OnHako B OT/IMYKE OT 33/a4 JIMHEHHOTO MPOrpaMMHUPOBAHUS 3TO HaUMEHbIIIEEe
3HAa4YeHUE JOCTUTaeTcs HeoOs3aTelabHO B BEpUIMHAX A, B M T.1., B YeM MOXXHO yOenuThCs, uccienys Ha AB
dysxmmio f(t) B cinydsae aByx mepemenneix. Torma f(ty,t)= p,e " + p,e ™% =h(t,),0<t, <T. Munrnmym
3TON (PYHKIIMHM MOKET JOCTUTaThcs M BHYTpHU oTpe3ka [0, T] B 3aBUCMMOCTH OT COOTHOILIEHUS TapaMeTPOB p1,
P2, 01, O, B 4YeM MOXXHO YOEIUTbCS HEMOCPEACTBEHHBIM MCCIEOBaHUEM (DYHKIMH OJIHOTO TMEPEMEHHOTO

-3
S %y
(HaanMep, eciin plal = pzaze 2 , TO MUHUMYM OOCTUTACTCA B CEPEANHE E OTpE3Ka AB)

11.3. UrpoBbie Moae/u

YacTto BO3HMKAIOT CUTYyallH, B KOTOPBIX pa3jMyYHble YYAaCTHUKUM MMEIOT HE COBMNAJAIONIMe MEXAy coOoi
uHTepechl. MaTeMaTudyeckue MOJENU M METOJbl JUIS UCCIIEOBAHUS TAKMX TaK Ha3bIBAEMBIX KOH(IUKTHBIX
CUTyalu# MOJy4YWIN Ha3BaHUe Teopuu urp [18].

[IpuBeneM mpocrelmne MOHATUS W pPE3yabTaTbl 3TOW Teopud. Ilox cimoBoM «wrpa» NOHUMAETCS
COBOKYITHOCTb IPABUJI, PyKOBOJICTBYSICbh KOTOPBIMHA MIPOKH-YYaCTHUKH MPUHUMAIOT pemeHus. [Ipenmnonoxum,
YTO pe3yJIbTaTOM UIphl SBJISETCS IIaTa, KOTOPYI0 B COOTBETCTBUHU C MpPaBUJIAMHU IMPOUTPABIINN Y4aCTHUK
IUIATUT BBIMTPABIIUM. [ IPOCTOTHI OTpaHUYHUMCS CHAayala TaK Ha3bIBAEMBIMU «MI'PAaMU JBYX JIMI[ C HYJIEBOU
CyMMOI». [l TOro 4yToOBl MOJHOCTHIO OMPENENUTh TAaKyI0 HUIPy, HYXKHO 3aJaTh TaOJMIy IUIaTexel —
IJIATEKHYIO MAaTpUILy, HAIPUMEP, CIEAYIOLIYI0 MaTpUIly pa3mepa 3x4:
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5 489
A0-157|
1-236

B

Ota 3anKch 03HAYaeT, YTO UTPOK A BBIOMpPAET OJHY U3 CTPOK 3TOW MaTpUIlbl, a UTPOK B, He 3Has BbIOOpA A,
BBIOMpAET OJUH U3 CTOJOIOB MaTpuibl. UHCIO HA MEpeceueHUH BHIOPAHHBIX CTPOKH M CTOJIOIA ONpeAesseT
BBIMIPBII IIEPBOTO UI'POKa (COOTBETCTBEHHO IPOUIpbIL Broporo). Hampumep, eciin 4 BbIOpan BTOPYyIO CTPOKY,
a B — tperuii cronben, To A BeMrpan 5 eaunull, a B ux npourpain. Eciu ke 4 BoIOpall TPEThIO CTPOKY, a B —
BTOPO# cTonbelr, To A mpourpai 2 eIuHUIIb, a B X BBIMTPaI.

byaem cumrtarh, 4TO LENb KaXKJOTO M3 UIPOKOB COCTOMT B MAaKCHMH3AallMM HAaUMEHBIIETO BO3MOKHOI'O
BBIMIPBIIIA (COOTBETCTBEHHO MHHHMMU3ALMM HAWOOJBIIEr0 BO3MOXKHOIO Ipourpsinia). OCHOBHOW BOIpOC,
BO3HUKAIOMIUK B TEOPUH UTP: CYIIECTBYET JIM HAMIYUIIUH CIIOCOO UTPHI Y KaXI0TO U3 UTPOKOB, T. €. UMEIOTCS
JIM Y HUX ONTUMAaJIbHbIE CTPATETUU.

[Tpexne yem chopMyarpoBaTh OTBET, BEPHEMCS K paccMaTpuBaeMoii Marpuiie. Cpa3y BUIHO, 4TO UTPOKY A
BBIFOJITHEE BCETO BHIOpPATh MEPBYIO CTPOKY, TaK KAK BCE €€ JIEMEHTHI OOJIbIIE COOTBETCTBYIOUIMX 3JEMEHTOB
ocTaJlbHBIX CTPOK. TOYHO Tak ’k€ UTPOKY B BBIFOJHEE BCETO BbIOpATh BTOPOM CTOJIOEL], TaK KaK BCE 3JIEMEHTHI
3TOro CTOJNOIA MEHbLIE COOTBETCTBYIOIIMX 3JIEMEHTOB OCTaJbHBIX CTOJIONOB. CienoBaTenbHO, B JIaHHOM
IIpUMEpE ONTUMANIbHBIMU CTPATETUsIMU OyAyT cieayrouue: st A — BbIOOp MepBOil CTPOKH, a sl B — BBIOOD
BTOpOro cronbua. Yucio 4, crosiiee Ha MPECEYEHUHU NEPBOH CTPOKM M BTOPOTO CTOJOLA, HOCUT Ha3BaHME
yenvl uepsbl, T. €. IIAThl, KOTOPYIO MOJIYYaeT ONTUMAJIbHO Urparouuii urpok. Takum oOpa3om, B 3TOM IpuMepe
rapaHTUPOBAaHHBIN BBIMIPBIN 4 — HE MeHee 4-X €QUHUIl U rapaHTUPOBAHHBIM Hpourpsiml B — He Oonee 4-x
enuHUIl (OH paBeH 4 IUHULIAM, €CITi 00a UTPOKA UTPAOT ONTHMAIIBLHO).

Ecnu okaspiBaeTcs, 4TO JUIsl JAHHOM IUIaTEKHOM MaTpUIlbl MUHUMYM B KakoW-TMOO CTPOKE COBMAJAeT C
MaKCUMYMOM B KaKOM-JIIMOO CTOJOLE, TO 3T CTPOKa W CTOJOEI Ha3bIBAIOTCS ONMUMANIbHLIMU, A WX
nepeceueHune — ced1080 MoyKol MIaTeKHONU MaTpulibl. COOTBETCTBYIOIIEE YNUCIIO U OYAET LIEHOH UIpHI.

01
O,Z[HaKO JAJICKO HE KaxKJas MaTpuna UMECT CCHJIOBYHO TOYKY, HAIIpUMEP, MaTpUlia A 40 CEIJIOBOM TOUKH

B
He uMeeT. ['OBOpUTH 31€Ch O MAaKCHMH3AaIWKM HAaUMEHBIIET0 BO3MOXKHOTO BBIMTPHINIA (MUHUMH3AIHUA
HauOOJIBIIET0 BO3MOXKHOTO MPOUTPHIIIA) BOZMOXKHO TOJIKO IIPU UCHOJIb30BAHUYU TaK Ha3bIBAEMOW CMeEIIaHHOU
CTpaTeTMy TPU MHOTOKPATHOM HUIpe C OJHOW W TOM ke IiaTrexHoi wmatpuiie. CyTb 3TOM CTpaTeruu
3aKJII0YaeTcsl B BBIOOpE pa3HBIX CTPATErHil ¢ ONpeseNeHHbIMU YacToTaMu. MTak, mycTh A BBIOMpAET MEpBYIO
CTPOKY C 4YacTOTOM X, a BTOpylo — c yactotoi (I — x). AHajmoruyHo [yt B COOTBETCTBYIOIIHWE YaCTOTHI
o6o3Haunm yepe3 y u (1 —y). Torna cpeauuii BEIMIpeI 4, 0603HavaeMsblii yepes E (X, y), paBeH
E(x,y)=4(1-x)y+x(1-y)=x+4y-5xy. (11.17)
Hac unrepecyer Benuunna max min E(x,y). Umeem

Xy
E,=4-5x, (11.18)

otkyzaa £,>0 mpu 0 < x < g , Ey=0 pn ng u E,<0 npu g < x <1. 3nauur,
4
E(x,)=x npu 0< X<g,

. 4 4
min E(X,y) =<— npu X=—,
; (X, y) c P c

E(x,0) =4(1—Xx) npu g <x<1
(rpaduxk Ha puc. 11.7). CnegoBarenbHo,

max min E(X, y) = g (11.19)
X y

109



min E(Xs Y) A
0<ysl

4(1—x)

Y

'1 . x

N

Puc. 11.7. Ipajpux ¢pynxyur min E(x,y)
Osy<l

1 ONTHUMAJIBHOM CMEIIaHHOW cTparerueil s A OyneT BbIOOp MEepBOM CTPOKH C YAaCTOTOU 3 U BTOpOH

L1 . N
cTpoku — ¢ 4actotoil —. Cpemnuii mpourpsim B, o6o3Havaembiii F(X,y), oueBuano paBen —E (x, y). Hac

HHTEpecyeT BeauurnHa max min F(X, y), rae
X y
F(X,y)=5xy-x-4y. (11.20)

Nwmeem Fy=5y-1, otkyna Fx<O0npu 0<y < %, Fx=0npuy :% u F,>0 npu é< vy < 1. 3Hauur,
1
F(x,0) =-4y npu 0<x< -

4 1
max F(x,y) =<—— X=—,
A F(x,y) === mpu x=¢

FLy)=y-1 npu %S y<1

(rpacduk Ha puc. 11.8). CnenoBaTensHo,

max min F(x,y) = —g (11.21)
X y

. . .1
Y ONTUMAJBLHOMN cTpareruert st A OyaeT BHIOOp MEepPBOro CTONONA ¢ YaCTOTOM 5 U BTOpPOTO CTOJIOLA — C

4acTOTON g .

HpI/I ONTUMAJIBHBIX CMCIIAHHBIX CTPATCrUAX BBIMIPBILI A U COOTBETCTBEHHO ITPOUTPBIII B B mars pas

MEHBIIIE MAKCUMAJIbHO BO3MOKHOIO IPH OJTMHOYHOM HIpe.
min F(x,y)
O<y<l

A

A pe
—

Puc. 11.8. Ipajux Ppynxuuu

021;21 Flx,y)
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OTMeTHM Takke, 4YTO B PACCMOTPEHHOM IIPUMEpE MbI IMOKa3alu CYIIECTBOBAHHE ONTUMAJIbHBIX CTpAaTerul u
YCTaHOBUJIM PABEHCTBO

. . 4
max min E(xy) = max min E(X,y) = E; (11.22)
X y y X
IIpY 3TOM BENWYMHY £E(X,)) MOXHO TpPaKTOBaTh KaK MaTEMaTHUECKOE O’KUJAHUE BBIMIPHILIA, & BEINYUHY
4
V= g OIIPECACIIUTD KaK ICHY UI'PHBI.

PaccmoTpum Teneps 001Ul cirydail mpsiMOYToJIbHONH MaTPHIIBI
Cpy-v Gy
C=|--

C - C

m”” mn

[Ipu mr060it momycTumoit ctpareruu urpoka A: X1 > 0, ..., xm = 0, X1 +Xo+...+Xp=1 u m000# AgomycTUMOI
cTpaTeruu urpoka B:y1 >0, ...,.Ym = 0, Y1 +Y2+... +Yym=1 MaTemaTnyeckoe 0>kH11aHuE BBIUTPHIIIA PABHO

m n
E(GY) =D Dlcixy;. (11.23)
i-1 j1
MHOXECTBO JOMYyCTUMBIX cTpateruii X = (Xi,...,Xn) Urpoka A o0o03Ha4MM dYepe3 X, a MHOXECTBO
JOIYCTHUMBIX CTPATETHH y=(y1,...,Yn) HTPOKa B 0003Ha4YuM yepes Y.
PaccmoTpenHble BbIlI€ NpUMEpPHl SBISIOTCA YacTHBIMHM cllydasMu oOmux Tteopem [18] g urp c
IPSIMOYTOJIbHBIMHM MaTpULaMH (IPSMOYTOJIbHBIMU UTPaMHU); U3 HUX, B YaCTHOCTH, BBITEKAET:

1. Bemmumuaer maxmin E(X,y) ¥ maxmin E(X,y) cymecTBylOT M paBHBI MEXIy COOOii; TpPU STOM
xeX yeY yeY xeX

BEJINYHHA

max min E(X, y) = max min E(X,y) =v (11.24)
xeX yeY yeY  xeX

SIBJISIETCSI LIEHOM UTPBI.

2. Bcesikasg mpsMOYrosibHas Urpa HMMEET LIeHY; KaKIbli UTPOK B MPSIMOYTOJIBHOM Wrpe BCerja HMeeT
ONITUMAJILHYIO CTPATETHIO.

3. Ilyctes E — MaTemMaTHUeCKOE OKHJIaHWE BBIUTPHIINIA B MPSIMOYTOJbHOM urpe ¢ matpuuei C, umeromieit
neny V. Torma mns Toro, YToObl AJIEMEHT x =(x1*,...,x*m)e X 6bi1 onITUMAIBHON (_:TpaTemeﬁ JUIsT UTpoka A,
HEOOXO0JMMO U JJOCTATOYHO, YTOOBI I BCSKOro | =1, 2,...,n 6Ga3MCHOro BEKTOpa y(J) = (0,...,0,2}.,0,...,0) HUMEJIO0

MECTO HEPABEHCTBO
v<E (X, yd). (11.25),

AHAJIOTUYHO IS TOTO YTOOBI DIEMEHT y* :(y*l,...,y*n)eY ObUI ONTHMAIBHOW CTpaTerue Juis urpoka B,

HE0OXOIMMO M AOCTATOYHO, UYTOOBI JAJIsi BCSKOTO AJIEMEHTa 0a3MCHOTO BEKTOpa x® = (0,...,0,fi|.,0,...,0) 150 (S (0]

MCCTO HCPABCHCTBO )
ExYy)<v. (11.26)
HOKa}KeM TenepL Ha ABYX HpI/IMean, KaK MOJXHO HpI/IMeHI/ITB 9TU YTBep)K)IGHI/ISI JJIs1 BBIYHUCJIICHUS LICH U
OIIPEACIICHUA ONTUMAJIBHBIX CTpaTeFI/Iﬁ LI IpAMOYTOJIBHBIX UTP. B kauecTBe Takux IpUMEPOB paCCMOTPUM
CTPATCTHU JIOBJIM HA YAOUKY U ITUTAHUA pLI6BIl.

1
Wnes npumepa B3aTa u3 KHATH BumbsiMca [8], KoTopas Taxke MOXKET CITy>KHUTh XOPOIINM BBEICHHEM B TEOPHIO UTP.

[IpencraBum cebe, 4TO CyIIECTBOBaHME TAKOTO BHUJIA PbIO, MUTAIOMIMUXCS Y TIOBEPXHOCTH BOJbI, 3aBUCUT OT
HAIMYUS TPeX BUJOB JIETAIOIIUX HACEKOMBIX, KOTOpble 0003HAYMM uepe3 mi,my U M3 COOTBETCTBEHHO;
HaCceKOMBIE TTOSBIISIFOTCS B 30HE 3aXBaTa ¢ YacToTaMu /5n, Sn v n (T. €. HACEKOMBIX My B 5 pa3 O0JbIIe ueM Ms,
a HaCEKOMBIX m1 B 3 pa3a OOJIbIIE UeM 712).

Jlomyctum, 4To pbridak B JOBUT pbl0y A Ha HACEKOMBIX OJIHOTO M3 3TUX BHUJOB, HACaKMBasi X Ha KPIOYOK.
Torma matpuna ctpareruii C TOBIM HA YOUYKY M MUTAHUS PBIO UMeeT clieayromuii Bu (tadm. 11.1):
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Ta6nuua 11.1. Marpuua crparernii

Crpareruu Pu160j10B MCMOJNIB3YET B KAYECTBE HAXHUBKU

m my my
w m -2 .0 0
& §
E 8 my 0 -6 0
=
= om 0 0 -30

Ha ocHOBaHWYU M3JIOKEHHBIX YTBEP)KICHHH JOCTATOYHO HAWTH HEOTPHIIATEIIbHBIC YHCIIA X1,X2,X3, Y1,Y2,Y3 U
YUCJIO, YJIOBJIETBOPSIOUIEE CICAYIOUIUM YCIOBUSIM:

X1+Xo+X3=l, y1+y2+y3:1, (1127)
v < -2Xq, -2y1 <V,
V < -6Xj, -6y2 <V,
v < -30X3, -30y3 < V.
3amMeHUM TOCJICTHHAE IIECTh HEPABEHCTB HA paBeHCTBA. Torma nMeeM
Vv v Vv
X1=y1=——, Xo=Yo= ——, Xg=y3=——. 11.28
1)1 5 2=Y2 5 3=V3 30 ( )
[Toncrapnsist 5Tv 3HaueHus B paBeHcTsa (11.27), momyunm
V=-— E . (11.29)
7
5 5 1
X, ==, X, =— , X, =—. 11.30
S AR R ) | (11.30)
5 5 1
Yi=2,Y, (11-31)

=—, y = —

7 21" 21
. .10

Takum oOpa3om, IieHa UTPBI IS PBIOBI OYyAET OTPUIIATSIIEHON M paBHOM —7. OHa moKa3bIBacT, UYTO B

KOHIIe KOHLIOB pbIOa Oyner moimana. [Ipu 3ToM onTuManbHas cTpaTerust pbldaka COBHANAeT CO CTpaTerue
NUTaHUA (TaKKe ONTUMAIBHOM) PHIOBI M ONTHMANIbHAS CTPATETHS] YMEHBIIAET BEPOSTHOCTh MIOMMKHU PHIOBI B
KaKJJOM KOHKPETHOM CIIy4ae.

Heckonbko ycnoxuum 3anady. [Ipennonoxum, 4to psl00I0B MHOTAA MCHOIb3YET MPUMAHKY M4, KOTOPAs
MOJKET OBITh PUHSATA 110 OMNOKE 32 OJHO U3 TPEX HACEKOMBIX, HO KOTOpasi BIBOE Yallle BBI3bIBAET MOJJ03PEHHE
y pbi0. Torna matpuna C cTpareruil TOBIM Ha yOUKY M MUTaHUS PbIO pumeT Buj Tadm. 11.2:

Tab6auua 11.2. Yeaoxuennas marpuua cTpaTermii

Crpaterun P1160710B MCIIONB3YET B KAYECTBE HAKUBKU

m my ms my
= m -2 0 0 -1
& &
E g m, 0 -6 0 -3
= m3 0 0 =30 -15

Tenepb 10OCTATOUYHO HAWTH HEOTPULATEIbHBIE YHUCHA X1,X2,X3, Y1,Y2,Y3,Ya U YHCIO V, YAOBIETBOPSIOIINE
CJIETYIOIUM YCJIOBHSIM:

X1+HXo+X3=l, y1+y2+y3+y4:1, (1127)
v < -2X1, Y4 —2y1 <V,
vV < -6X2, -3Ya— 6y2 <V,
v < -30X3, -15y4* 30y3 <V.

V < -X1 —3X2—15 X3
JleBast cucreMa HepaBeHCTBa TepeoIpe/iesieHa, a mpaBasi HeoonpeaeeHa (B JeBOH HEM3BECTHBIX OOJIbIIE,
4YeM HEepPaBEHCTB, a B IIPABOM MEHBIIIE). 3aMETUM, UTO €CJIH MOCIeIHEE HEPABEHCTBO B MPABOM KOJIOHKE
-15y, —30y3 < v. Oynet BeImodHEHO Mpu y3=0, ToO OHO OyAeT BBIMOJHEHO U TIpH Beex y3=>0. CrnemoBarensHO,
nonaras y3 = 0, mpaByr0 cUCTeMY HEpaBEHCTB MOKHO 3aMEHHUTh CUCTEMOW TPEX JIMHEWHBIX ypaBHEHUN
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Y4 —2y1 =V, -3ys— 6y2 =V, -15y,—30y3 =V
¢ TpeMs HEU3BECTHBIMH Y1, V2, V4. E€ perienue, 04eBUIHO, UMEET BU/T
v 2V Vv

Y1 :_Eiyz :_E1y4 :_E'

10
[Toacrarnss monydeHHbIE BhIpakeHus B paBeHCTBO (11.32), roe ys =0, monryynm — EV =1, T. €. 1IeHA UTPBI

JJIA pI)I6I>I OTpULATC/IbHA U paBHA

v=_10__3 (11.33)
15 2
YTO HECKOJIBKO MCHBIIIC, UEM B Hpe;[bl,uymeM cnyqae. OHTI/IMaHLHaH CTpaTeI‘I/IH prGaJIKI/I UMECT BU/L
7 2 1
oy =%y 0y, =—. 11.34
i=15Ye =15 ¥ =0Ye =15 (11.34)

N3yunm Temeph ONTUMAIBHYIO CTPATETHIO JUIS PBIOBI, Tak Kak y3, = 0, To u X3 = 0, T. e. HacekoMbIe M3
CIIMIIIKOM OIACHBI JUIS JXKU3HU. TOrja W3 CHUCTEMBI YEThIPEX HEPABEHCTB BBIMAJAIOT TPEThE M YETBEPTOE,
KoTopoe mpu X3 = 0 ABIsETCS CIEACTBUEM JIBYX MEPBBIX (MX MOIyCyMMO# ). Takum 00pazom, Ui OnpeIeIeHUs
X1, X2 ¥ V AIMEEM CHCTEMY TPeX YPaBHCHHH C TPeMs HEU3BECTHBIMHU

X1+ Xo+X3=1, v=-2X1, V=-6Xp,

OTKyZJa
o V.V
1 2 1M 6 ’
, ¢ yaetom X3 = 0,
vV Vv 2
—_————=——v=]
2 6 3
V= —E (11.35)
> .
3HaLII/IT, OonTUMAJIbHAA CTPATCIuA IJIA pLI6LI PpaBHa
3 1
xlzz,xzzz,x3:0 (11.36)

3 .
neHa xe ee B cuny (11.35) paBHa — > T. €. coBmaaet ¢ (11.34), uto, BooOIIEe TOBOPS, BHITEKAET U3 00IIEH

TEOPUH.

Mopenu, OCHOBaHHbIE Ha TEOPUU WIP, MPEICTABIAIOT COOOW MHTEPECHBIN, HO TOKa €IIe HEIO0CTaTOYHO
W3YYECHHBIH MOAXO0J K PEIICHHI0 CTPAaTEerMYecKHUX HKOJIOTMYeCKHUX 3anad. Paszpaborka teopum ans Ooiee
CJIOKHBIX UIrp C HGHynGBOfI CYMMOI\/'I M UI'p MHOTHUX JIMI, TAC MCXKIY UTPOKaAaMU MOT'YT CO3aaBaTbCA KOAJIWIUHU,
JIOHKHA HaWTH 3()eKTHBHOE NpPUMEHEHHE B SKOJIOTHUYECKHUX MPOEKTaX, CBA3AHHBIX C IUIAHUPOBAHHUEM H
OIIEHKOM Pa3JIMYHbIX BO3JACHCTBUI HA OKPYKAOIIYIO CPEAY.

KOHTpOJIbeIe 3aJaHuA

1. PaccmoTpum 3amady 00 «ONTUMaJIbHOM pallMOHE» B Cilydae TpeX NPOIYKTOB TMUTaHUs (HAIpUMeEp,
xJIeOHBIe, MOJIOYHBIE U MSCHBIE MPOAYKTHI) U TPEX MOJE3HBIX BEUIeCTB (yriaeBojbl, Oeiku, xupbl). LleHoBoi
BEKTOp ¢ = (c1, ¢2, C3) (py0.) mpumepno pasen (10; 20; 50), a Bekrop b = (b1, by, b3) mMunHMansHO
HE0OXOIMMOTO MECSYHOro MOTpebNeHusl Moje3HbIX BemecTB (kr) paseH (1,2; 4; 1,5). bynem mpenmnonarats

0106 0O

Takxke, 4To Marpuma A = Haii H. 123 umeet Bug A=1|01 0,4 0,2).
0 0305
3
Pemuts 3amaqy f1(X)= Zci X; — Min npu orpanndeHuax Ax <b, x >0.

i=1
2. Ilpu Tex ke OrpaHuYeHHsIX pemnTh 3aaauy fo(X) = xp — max .
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3. Pemuth aByxkpurepuaibHytro 3amady fi(x)—min, fy(x)—max, 3ameHss ee MHHHMHU3AIUCH

I\Jll—\\/
ooIN

cynepkputepust f(X)=0f1(x)-(1-@)f2(x). Paccmotpets ciiyuan © = %
4. IlpuBecTH reOMETPUUECKYIO MHTEpIIpEeTaIio 3a1a4 1-3.

5. PaccMoTpeTh 3ajady MOMCKa B Cllydae TPEX PalOHOB M COOTHOIIEHHMS «; ., .a,= 1 : 2 : 3. Haiitn

YCJIOBUSI Ha TapaMeTpsl Pi1, p2, P3, P KOTOPHIX 3aJaya UMEET pEIIeHUE B KaXKOM M3 paloHOB, T.e. 11 = T,
t,=T, t3 = T, u B ciiy4ae, KOrja BpeMsl IOMCKa B KaXKJI0M M3 paifoHOB OJIHO U TO ke (11 = tp = t3 = T/3).

6. HaI/ITI/I ONTHUMAJIBHYIO CTPATErui0 pbhlOaKa, MCIIOIB3YIOMIET0 B KAYECTBE HAXXUBKU MYX W KHUBIIA, €CIIH
MaTpulila CTpaTEruii UMEET BUJL:

C’I’paTCI'PIH PuiGonos HCIIOJIb3YCT B KaYECTBE HAXUBKU:

MyX m XMBLA 7y
“Eom 0 4

7. HailTu onTUMalIbHYIO CTPATETHIO0 pblOaKa, €CJIM OH JIOMOJIHUTEIHLHO UCIOJIb3YEeT UCKYCCTBEHHBIX MYX U
O5ecHy, a MaTpuIa CTpaTeruil B ’TOM CIIy4ae UMEeT BU:

C‘rpa'rer 4370 PriGonos HCNOJNB3YET B KAYECTBE HAXWBKH.

MyX HMCKYCCTBEHHBIX | XuBLA | OnecHy

m MYX my my my

L

& E
E om0 0’ o —4 2

I'maBa 12. CucTeMHbIN aHAJN3 U yIIPaBJIeHHE B IKOJIOTHH
12.1. O01ee npeacTaBIeHHe O CHCTEMHOM aHAJIU3e

Bonpekn mnpeacTaBieHHSM MHOTHX 3KOJOIOB, CUCTEMHBIM aHAJIW3 HE €CTh KaKOW-TO MaTeMaTUYECKUH
METOA U JaXe He TpyINa MaTeMaTH4YeCKUX METOJOB. DTO CTPATErusi HAYYHOTO IMOMCKA, HMCIOJb3YHOIIas
MaTeMaTUYeCKHe METOJbI U MOJENH, HO B pPaMKax CHUCTEMATH3MPOBAHHOTO HAYYHOTO MOJXO0J/la K PEIICHHUIO
CIIOXHBIX TIpoOsieM. [lo cylecTBy CUCTEMHBIN aHaIN3 TaKUM 00pa3oM OpTaHM3YeT HallW 3HaHHs 00 00BeKTe,
4YTO 00JIeryaeTcsi BHIOOp HY)KHOM CTpaTerWH WM TPEACKa3aHWusl pe3ybTaTOB TOW WM MHOW CTpATEruul s
MIPUHATUS ONpPENEICHHOro pemeHud. [Ipu Mcnonb30BaHUM CHCTEMHOIO aHAIM3a B PELICHUU MPAKTHYECKUX
3aj1a4 MOxkHO, cnenys k. Jxeddepcy [12], BeraenuTs cemb 3tanos (puc. 12.1).

12.2. OcHOBHBIE 3TANbI CHCTEMHOI'0 AHAJIN3A

OO6CcymuM KpaTKo KaKIbIH U3 9TUX ITATIOB.

1. Buibop npobremol

JlaHHBIN 3Tan MpenycMaTpuBaeT BHIOOP MPABHJIBHOTO METO/a MCCIEIOBAaHUS IS PEIleHUs aKTyalbHON
HKOJIOTHYECKOM Mpobnembl. Kak mMOKa3bIBaeT OMBIT, HA NMPAKTHKE YacTO HE YYHMTHIBAIOTCS CYIIECTBEHHBIE
MPaKTUYECKHE ACHEKThl 3KOJOTUH, C OJHOM CTOPOHBI; a C JIPYyrol — psii MPEACTaBIEHUN 00 IKOJIOTUYECKUX
mporeccax HacTOJNBKO IIMPOKO paclpoCTpaHEH, YTO HMX MOXKHO HCIIOJIb30BaTh 0€3 JOMOJHUTEIbHBIX
o0ocHoBanui. IloaTOMy, C OIHON CTOPOHBI, MOKHO B3SThCS 3a pellleHue MpoOJeMbl, HE MOAJAoLIeCs
CHCTEMHOMY aHajiu3y, a ¢ JApyroil — BbIOpaTh mMpoOieMy, KOTOPYIO MOKHO 0ojiee SKOHOMHO DPEUIMTbh, HE
UCIOJIb3YSl BCIO MOIIb METOJOB CHCTEMHOrO aHaiu3a. Takas JBOMCTBEHHOCTh INEPBOTO 3Tama JelaeT ero
KPUTHYECKHUM JUIs ycriexa (MM HeyJaun) BCero UCCIIeI0BaHMS.
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BeiGop npobnems!

MNocTaxoeka 3agauv
—P1| W OrpaHudeHune cTeneHu
- > ee CNOXHOCTW ~ ||l€----- ,

. )
i )
' T 1
1 I
H '
' '
' |

YcraHoeneHue nepapxumu
uenen n 3apay <

BbiBop nyTeit pewenns ||
3apav P ,

P iy

........ MoaenupoeaHue

v

OueHKa BO3MOXHBIX
crparervi

»|| BHeapexne pesynbTatos

- Puc. 12.1. Cxema cucmemnoeo anasusa 04s peutenus
npaKmuMecKux 3K0a02uMecKux 3ada4

2. I[locmanoska 3a0auu u ocpanuierue cmeneru ee CloHCHOCMU

Kak Tonmpko cymiecTBoBaHHE MPOOJIIEMBI OCO3HAHO, TPEOYETCs YIMPOCTHTH 33aJady HACTOJIBKO, YTOOBI OHA
uMella 10 BO3MOYKHOCTH aHAJUTHUYECKOE PEIleHHE, COXpaHss B TO e BpPeMs BCE T€ 3JIEMEHThI, KOTOphIE
JIONYCKAIOT COJEP’KATEIbHYIO0 MPAKTUUYECKYI0 HMHTEpIpEeTalfio. DTO TOXKE KPUTUUECKHM 3Tam, XapaKTepHBIH
Ui J1I000r0 CUCTEMHOT'O HCCIIEOBAaHMs, HA KOTOPOM ycCIleX WM HeyJaya BO MHOI'OM 3aBUCST OT TOHKOIO
paBHOBECHSI MEXKY YIPOIIEHUEM U YCIOXKHEHHUEM — PAaBHOBECHSL, [P KOTOPOM COXPAHEHBI BCE CYILIECTBEHHBIE
CBSI3U C UCXOAHOM MPOOIEMOM U ITPH TOM MOXHO MOIYYUTh PElIeHUEe, oIaoleecs KaYeCTBEHHOMY aHAJIU3y
1 UMEIONIEE HarJIAIHYI0 UHTEPIPETALUIO.

3. Vemanosnenue uepapxuu yeneii u 3a0au

[Tocne mOCTaHOBKY 33/1a4M M OTPAaHUYEHUS CTETIEHU €€ CIIOKHOCTHU (KaK MPaBUJIO, Pa3yMHOTO YIPOIIEHNS)
MO’KHO IPUCTYNaTh K YCTAHOBJICHMIO LieJel M 3a1ad ucciaenoBanus. OObIYHO IeNTU U 33a7jaudl BHICTPAUBAIOT B
HEKOTOPYIO 1LIETOYKy (00pa3yloT HepapXui0) IO CTENEHM HUX BO3MOXKHOCTH; IpPHU OSTOM TPOU3BOMST
nojipaszienenue (1ekomMno3uiuio) [44] ocCHOBHBIX 3a7ay Ha psJ Oojee MPOCThIX (BTOPOCTENEHHBIX). OaHaKo
3/1eCh CIEAYEeT UMETh B BUAY, UTO 3a/lauM, BaXKHbIE C TOUKHU 3pEHUS MOIYYeHHUs HAy4HOM MH(OpMaluu, B psie
CllyyaeB JIOBOJILHO cJ1ab0 BIMSIOT HAa BHJ pELICHWH, MNPUHUMAEMbIX OTHOCUTEIbHO BO3JEHCTBUS Ha
9KOCUCTEMY M YympaBiieHHs e€1o. [lo3ToMy ycTaHOBJEHHME MPUOPUTETHOCTH TEX WM MHBIX 334a4 B
MEepapXUUecKoil 1lernouke — 01Ha U3 LEHTPAIbHBIX MPOo0JIeM CUCTEMHOro aHanu3a. OcoOeHHO 3TO MPOsBISAETCS
B CHUTyallUM, KOIJIa HCCIIEOBAaTeNlb 3aBEIOMO OIPAaHUYEH OMNPEJCICHHbBIMH (QopMaMHu YIpaBIECHUS U
KOHLIEHTPUPYET MaKCUMyM YCWIMH Ha 3a7adax, HEMOCPEICTBEHHO CBSA3aHHBIX C CAMUMH JKOJOTMYECKHMH
MIPOLIECCaMH.

4. Bvibop nymeii peutenusi 3a0ay

Ha nanHOM »Tame MOXHO BBIOpAaTh HECKOJIBKO MyTeW perieHus: mpobiembl. B olmiemM ciydae ecTeCTBEHHO
UCKaTh HauOoJee oO0Ilee aHAIUTHYECKOE PEIIeHHE, MOCKOJIBKY 3TO IMO3BOJUT MAaKCHUMAaJIbHO HCIOJIb30BATh
pe3yNbTaThl UCCIIEIOBAaHUS aHAJOTUYHBIX 33/a4 M COOTBETCTBYIOIIMI MaremMaTHueckuil ammapat. Ilpu stom
BBIOOp ceMeiicTBa, B paMKaxX KOTOPOTO MPOBOJIUTCSA MOUCK aHAJMTUYECKOTO PEIIeHHs, BO MHOTOM 3aBUCHUT OT
CHelHagucTa Mo CUCTEMHOMY aHaiu3y. Kak mpaBuiio, aHaqUTHK pa3padaThiBaeT HECKOJBKO abTEPHATUBHBIX
peleHuii 1 BBIOMPAET U3 HUX TO, KOTOPOE JIyUIlIe MOJXOAMT JJIS HCCIIeyeMOn 3ajauu.

5. Mooenuposanue

Ilocnme TOoro kak NpoOaHAIM3UPOBAHBl MOAXOAAIIME ANbTEPHATHBBI, MPUCTYHNAOT K BAXXHOMY 3Tally
MOJIETTMPOBAHUS CIIOKHBIX AMHAMUYECKUX B3aUMOCBSI3€H MEXIY pa3IMUHBIMHM acleKTaMu MpoOsembl. 37ech
CllelyeT OTMETHTh, YTO MOJCIUMPYEMBIM IIpolleccaM, a TaKKe MEXaHM3MaM OOpaTHOH CBsI3W MpHcylIa
BHYTPEHHSIST HEONPEEIEHHOCTh, YTO 3HAYUTENIBHO YCIOXKHSAET NMOHMMaHHWE KaK CcaMOW CHUCTEMBbl, TaKk U
BO3MO>KHOCTEH €€ yNpaBIIsi€MOCTH.
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6. Oyenka 603MOCHBIX cMpame2uil

Kak Tombko MopjenmupoBaHWe AOBEICHO A0 CTaud, Ha KOTOPOM MOEIb MOXHO (10 KpaiHedl wmepe,
MPEeIBAPUTENILHO) HKCIOb30BaTh, HAYMHAETCS OJTall OIECHKH IMOTCHIMAIBHBIX CTPATETHid, MOMYyYEHHBIX W3
MoJziend. B XoJe OIEHKH HCCIemyeTcsl YyBCTBUTEIBHOCTh PE3YJbTAaTOB K JIOMYIICHUSM, CICIaHHBIM TpH
MOCTPOCHUH MOjenu. EcCiii OKaXeTCs, 4TO OCHOBHBIC JIOMYIIEHUS HEKOPPEKTHBI, BO3MOXHO, MPHUICTCS
BEPHYTHCS K ATAITy MOJICITHUPOBAHUS U CKOPPEKTUPOBATH MO/IEIb.

OOBIYHO 3TO CBSI3aHO C HWCCIICIOBAaHUEM MOJEIU Ha «JIYBCTBUTEIBHOCTH» K TEM AacleKTaMm MpOoOJIeMBI,
KOTOpbIE OBUIM HCKIIOYEHBI W3 (OpPMANBHOTO aHajdM3a Ha BTOPOM JTale, KOIrJia CTaBWIACh 3ajada Hu
OTpaHUYUBAJIACH CTENIEHb €€ CJIOKHOCTH.

1. Bredpenue pe3yibmamos

3aKTIOYUTEIHHBIA 3TAll CHCTEMHOTO aHaIN3a MPECTABISIECT CO00M MPUMEHEHNE Ha MIPAKTHUKE PE3yIbTaToOB,
MOJYYCHHBIX Ha TpPEIbIAYIIMX 3Tanax. Ecim uccienoBaHue MPOBOAMIOCH MO OIMMCAHHOW BHINIE CXEME, TO
[Iard, KOTOpbIe ISl 3TOT0 HEOOXOAUMO MPEANPUHSATH, OyIyT JOCTATOYHO OYEBUIHBL. B TO ke Bpems Kak pa3
Ha TIOCIICJHEM JTale MOXET BBIIBUTHCS HEIMOJNHOTA TEX WJIM HMHBIX CTaJAWHA WX HEOOXOIUMOCTh HUX
MepecMoTpa, B pe3ysbTaTe 4ero MPUJIETCS CKOPPEKTUPOBATH MOJACIh W CHOBAa NPOUTH KaKHE-TO U3 YKe
3aBEPILICHHBIX ITAIOB.

12.3. KommjiekcHasi cxeMa CHCTEMHOI'0 aHAJIN3a

ITockonbKy CHCTEMHBIH aHaiaM3 NpeAcTaBiIseT co00il ompeleNeHHbI crocod MBIIUIEHUS, TO NEpeyYeHb
9TANoB JOJDKEH PaCCMaTPUBAThCA KaK HEKOE PYKOBOJCTBO K AeUCTBUIO. Llesb Takoro MHOTOATAaIHOTO MOAX0Aa
COCTOUT B TOM, YTOOBI IOMOYb BBIOPATH MPABUIIBLHYIO CTPATETHIO Ul PEILICHHs MPAKTUYECKUX IKOIOTUYECKUX
3aj1a4. A 3aJa4u 3TH, KaK [paBWIIO, KpailHE CIIOXKHBI, 103TOMY HCHoib30BaHue DOBM sBiisercss xapakTepHOM
0COOEHHOCTBIO COBPEMEHHBIX CUCTEMHBIX MCCIIEJOBAHUH.

CTpyKTypa CHCTEMHOTr0 aHaj13a HalpaBiieHa Ha TO, YTOObI COCPEIOTOUYMTD IVIABHBIE YCUJIMS Ha CJIOKHBIX U,
KaKk IpaBWwIoO, KpPYNMHOMAacWITaOHBIX MpoOieMax, He MNOJJALMXCA peUleHHo 0ojiee  MPOCTHIMU
UCCIIEIOBAaHUsIMH, HalpuMep, HAOJIIOJEHUEM WM IMPOCThIM 3KclepuMeHTHpoBaHueM. KomrmekcHas cxema
CHUCTEMHOTO aHaliu3a MpuBeIeHa Ha puc. 12.2.

Ecnu MBI BepHEMCS K MpeIbIIynIM maparpadaM JaHHOW TIIaBbl, TO 0€3 Tpyna 0OHApYKUM 3JIEMEHTBI STOU
CXEMBI IIPU PACCMOTPEHHUH TeX WJIM MHBIX IMOAXO0J0B, HAPUMEpP, YCTAaHOBICHHE UepapXHUM Liesiel B 3a1ade 00
ONTHMAJIbHOM pAlMOHE MHTAaHUSA, aHaJIU3 4YYBCTBUTEIBHOCTH B 3ajadyax JUHAMHUKU MOMYJSIIMM U
HEOO0XO/JUMOCTh B CBSA3M C 3THUM PACCMOTPEHHs CTOXACTHUECKUX MoOJIeNiel, OLIEHKH BO3MOXHBIX U BBIOOD
ONTUMAJIbHBIX CTpATErui 1 T.1.

CUCTEMHLIN aHann3 B 3KONOrMN

I~ KoHuenuuu n onpegeneHue
> Mogjenn n matemartuka

“—> [uHamnueckue mogenu
T~ Marpuudbie Mmogenu

> CroxacTuyeckue Moaenu
[—> MHoromepHble moaenu

- Le> OnTumusaumoHHbie apyrvue moaenv
> [lpouecc MOAenupoBaHus
> Pone 3BM

Puc. 12.2. Komnaerxcnas cxema cucmemnozo anasusa
6 IKoa02uN

Tem He MeHee psJ BONPOCOB HE HAIIeN OTPAKEHUS B MpeAblAylIuX maparpadax. A HMEHHO, BCe
9KOJIOTHYECKHE BO3JCUCTBUS — JWHAMHYECKUE, T. €. 3aBUCAT OT BPEMECHH W IOCTOSHHO M3MEHSIOTCS. boiee
TOTO, B3aUMOJICHCTBUSI YAaCTO UMEIOT OCOOCHHOCTh, HA3bIBAEMYI) B TEXHHKE «OOpaTHON CBS3bIO», T. €.
XapaKTePU3YIOTCS TeM, YTO HEKOTOpbIie (D (EKTHI poliecca BO3BPAIIAIOTCS K CBOEMY UCTOYHHKY, B PE3yJIbTaTe
gero 3T 3G EKThl YCHIMBAIOTCS WM BHIOM3MEHSIOTCA. OOpaTHbIE CBS3M OBIBAIOT MOJOXKUTEIHHBIMU
(ycunenue 3¢ dekra) wim orpuniarenbHbIMU (ocimadnenue 3 dekxra). C MOASISIMU TaKOTO THUIIA TTO3HAKOMUMCS
nanee.
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12.4. 3agauya ynpasJjieHusi BOAOXPAHUIHIIEM

Bonnble cucTeMbl HCHONB3YIOTCS [UIS OpPOIICHHUS, HPOHM3BOJCTBA DIEKTPOIHEPTUH, BOJOCHAOKEHMUS,
KOMMEpPUYECKOro pbIO0NOBCTBA, Kak MecTo Ui oTabixa U T.0. C TakuM pa3zHOOOpa3HbIM XapaKTepoM
9KCILTyaTallil PECYPCOB MOYTH BCErJla CBSI3aHO CTOJKHOBEHHUE PA3IMUHBIX MHTEPECOB, YTO B CBOIO OYEPE/b
MOPOKJIA€T MHOXKECTBO pa3MUYHbIX IpobsieM. Kak cpaBHUTH, HarpuMep, MKy cO0O0M pa3iuyHbIe CTpaTeruu
ynpasieHus? Minu: kak oJlHa U Ta K€ CTpaTerus 0JIarolnpusTCTBYET OJHOW IPYIIIE MOJIb30BaTENed U HAHOCUT
yaapsl 1pyrum?

Haunem ¢ Gosee mpocToii 3agauMl — yNpaBiICHUs BOJOXPAHWIMIIEM, T. €. C HAKOIUICHHUS OIPEIEICHHOTO
3araca NMpecHOW BOJbI M TAKOT'O YIPABIEHUS 3TUM 3alacoM, YTOObl HAUIYYIIUM OOpa3oM YyIOBIETBOPSIIHCDH
noTpeOHOCTH B MpecHOM Boje. Bribepem Takke HEKOTOPBIM MEPHOA BPEMEHH, IS KOTOpOro OyneM pemarb
3aJlavy yrpaBJeHHUs], yCTh 3TO OyJeT 5-IeTHUN NepUos.

Wrtak, HaC HHTEpecyeT BeamdnHa X' — 3a1ac BOJAI B BOZOXPAHIMIIAIIE B MOMEHT BPEMEHH t 1 ee M3MEHEHHUeE ¢
TeYeHHEeM BpeMeHH. Bpinenum ¢akTtopbl (Mpexae BCEro MPUPOJHBIE), KOTOPHIE OKA3bIBAIOT BIIMAHHUE Ha
Bestnunay X'

® [PHUTOK 110 PeKe, Ha KOTOPOii OCTPOCHO BOAOXPAHHIIMILE, KOTOPBIH 0603HaunM uepes R';

* [IONOJIHEHHE 3a1aca BOJIBI 3a CUeT GOKOBOi mpuToYHOCTH — B';

® BBINaJCHHE OCAIKOB HA IIOBEPXHOCTH BOAOXpaHmHiia — O';

® JCHapeHHe BOJIBI C TOBEPXHOCTH BOIOXpaHmIHIa — |

®  (UIBTPALMS BOBI B HIKHEM CTBOPE BOIOXPaHHMIHAIIA — F.

[Tomumo 3TOrO €cTh U (aKTOPbl AHTPOIIOTEHHOTO MPOUCXOXKAECHUS, U3 KOTOPBIX JJISl MPOCTOTHI BBIAECIUM
IBa:

® BOJA PACXOIYETCS HA HYX/IBI CEbCKOTO X03sicTBa — S' 1 KOMMyHAIbHOE BOoCHaGKeHHe — K

® 4acTh BOJBI MPOITYCKACTCS Yepe3 IUIOTHHY Aalblie 1o pexe — P,

EctectBeHHO mnpeanonaraTh, 4YTO 3amac BOAbl B BOJOXPAHUJIMINE HE JODKEH CTAHOBUTHCS MEHbILE
HEKOTOPOM MUHUMATbHON BETMYUHBI Xmin, HO U HE JIOJKEH MPEBHIIATh 00beM BOJIOXPAHMIUIIA Xmax < V

CxemaTHuecky AMHAMUKY 3amaca BOJbl B BOJOXPAaHUIMILE MOXKHO MPEACTaBUTh TaK, KaK IMOKa3aHO Ha PHUC.
12.3.

Buinagexue
0CaaKoB >
;
MpuTok BoAGI 3anac soabl |
eKe
A
bokoBan L) Pacxoa soabi
NPUTO4HOCTD uepes NAOTUHY

Puc. 12.3. Cxema npoyeccos, onpedessiowux 3anac 600bi 6 Godoxpanuauue
(CTpEJIKM yKa3biBaIOT HaMpaBJIeHHE NOTOKOB)

Crnenyromnuii BOIpoc, KOTOPBI HEOOXOAMMO PEIINUTh, KACAETCS BEJIMUMH 3THX (PAaKTOPOB, UX U3MEHEHHI BO
BpeMeHH. [lycTh M3BECTHBI PsiAbl HAOMIOJEHUN CPETHETOXOJHBIX BEIMYMH CTOKA (BBIIIE BOJOXPAHUIMIIA),
OCaJKOB B palloHE BOJOXpaHWIMUIIA U OOKOBOM mpuTOoyHOCTM 3a mnpeasiayume 20 ner. EcrtecTBeHHO
npeAnoararb, YT0 U3MEHEHUE ITUX BETUYUH R, O'u B' B 6mmxkaiiime 5 net OyZeT MPOUCXOIUTh MPUMEPHO
TaK ke, KaK 1 B npeabiaymue 20 JeT, T. €. ©X MOKHO MOJI0KUTh PABHBIMHU CPEITHUM 3HaYeHUAM 3a 20 JieT:

R'(T) =2iOZR‘(T), (12.1)
0'(T) :%Zot(r), (12.2)
B'(T) =2ioz B'(7), (12.3)

rneT=1,23,4,5.
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JIpyrUMH CIIOBaMH, MOXHO cuuTaTh Benumuumuel R, O' u B' IeTepMHHHPOBAHHBIMH, OIHAKO IS HX
oTpeieNIeHUsI MOYKHO ObLIO ObI IPUMEHHUTH U CTATUCTUYECKUE METO/bI, ONMCaHHBIE B TII. 10.

[lepeiinem k mponeccaM pacxoAOBaHHUS BOJbI, OAUH M3 HUX — ucnapeHue. C AOCTaTOYHOW TOUYHOCTHIO
MO>KHO CUHTAThb, YTO I'~ D', rne D' — Ne(UINAT BIAKHOCTH, KOTOPBI MOXKET OBITh PAaCCUMTAH TaK XkKe, Kak
BoIpakeHus (12.1)—(12.3) no nanusim Habmonennid. Toraa

I' = aD', (12.4)

rzie o — SMIUPUIECKUN K03()(PUIMEHT TPONIOPLHUOHATIBHOCTH.

Jlanee, o6beM Boasl F|, KoTOpas HpODMIBTPOBBIBACTCS B HUKHEM CTBOPE BOJOXPAHHIIMINA,
MIPOIOPIIMOHANIEHA 00BEMY BOJIBI B BOJOXPAHIIIHUIIIE, T. €.

F'=kX, (12.5)

rae K — sMmmupuyeckuii K03()(UIMEHT MPOMOPIIMOHATIBHOCTH, COOTBETCTBYIOIIUN OMPEACICHHOMY THITY
TpyHTA.

Pacxoj BOABI Yepe3 IUIOTHHY P' — BeIHYMHA PeryjIupyeMas. PeryIupyeMbIMH BETHUMHAME SBISIOTCS
BeaM4uHb! otpeGnenus S' u K\, koTopble cymMmMapHO 0603HaunM gepes Q') T. e.

Q'=s'+K (12.6)

Wrak, mocie paccMOTpeHHsI BCeX IMpoIeccoB (HOpMHUpPOBAHHS BOJABI B BOIOXPAHUIIHMINE MOKHO 3alKcaTh

3aKOH COXpaHEHUsI MaCChl BOJIBI:

X =xtyyt_7, (12.7)
rae
Y'=R'+0'+ B, (12.8)
Z'=1"+F'+P' + Q" (12.9)

OTH ypaBHEHHUs YacTO HA3bIBAOT ypasHeHusmu Oananca. 3ajaBasl yCJIOBHUS HAKOIUIEHUS U PacXoJlOBaHUS
BOJIbI U peliasi ypaBHEHHUsI BOJHOTO OanaHca, MOYKHO TOJIYYHUTh OTBET Ha IMOCTABJICHHBIM BOIPOC: Y€MY PaBEH
3amac BOJbl B BOJOXPAHHWJIMIIEC B KaKAbIi MOMEHT BpeMeHH l. BloK-cxema COOTBETCTBYIOIIETO pacdeTa Ha
OBM npuseznena Ha puc. 12.4.

OcHoBHbIE NEpEMEHHbIE U NapamMeTpbl 3ajauun
Onucaxue

v

Bsoa HaudanbHbix AaHHBIX
¥ NapameTpoB MOAENY

L 2

BBOA CUCTEMHBIX COCTaBAOWMUX
1 BPEMEHHLIX PAAOB BHELWHNX haKTopoB

v
BHewHune dakTopbi
v
PacueT ucnaperus u punstpayuu
v
Boanwiit 6ananc | [P ng:g :::m:e
2
BoaHuit 6anawc |
Y
Mevatb

Puc. 12.4. Baok-cxema pacuema 600nozo 6aranca na IBM

[TpoxoMMeHTHpYeM 3HAUE€HUs OTAETBHBIX (PPArMEHTOB MPOTPAMMHBIX OJIOKOB.

brnox «BuemHue ¢akTopb» ¢ maroM B OAWH MeECSI MPOTHO3UPYET 3HAYEHHs] BHEIIHHUX (AKTOPOB IO
3aJIaHHBIM BPEMEHHBIM PSIIaM.

Crnenyrouuii OJ0K, MCHOJB3Ysl NMPOTHO3HBIE 3HAYEHHS] BHEIIHUX (DAKTOPOB, OCYILECTBISET BBIYHCIECHUE
BOJIbI, MCHIApUBIIEHCS U MpOQUIbTpOBaBIICiics U3 BogoxpaHmiuima. biaok «Boguslit 6amanc [» Bbrancnser

118



3arac BOJIbI, KOTOPBI ObLI ObI B BOJOXPAHWIMIIE B OTCYTCTBHE MPOMBIIUICHHO-TIOTPEOUTEIBCKUX (PaKTOPOB
HCIIOIL30BaHUS BOIKI.

B.HOK ((I[OHyCTI/IMI:Ie CTpaTGFI/II/I» OLICHUBACT KOJINYCCTBO BOJbI, HOTpC6HHeMOI>’I B TCUCHHUC MCCiAlla CCIIbCKUM
XO3MCTBOM M KOMMYHaJIbHBIM BOjOocHaOkxeHuem. B Omoke «Bomubiii ©Oamanc II»  mpoBomutcs
COOTBETCTBYIOIIAsT KOPPEISAIHs KOJINYECTBA BOJABI B BOJOXPAHWJIMILE C YYETOM aHTPOIOIEHHOro (akTopa.
Bapbeupys konudecTBa BObI, MOTPEOIIEMON BOJOMOIB30BATEIIMH, MOYKHO MTyTEM YUCICHHBIX SKCIICPUMEHTOB
COCTaBUTH IPOTHO3 BOJIOIOJIB30BAHMS U HA €70 OCHOBE OCYIIECTBIIATH BEIOOP CTpaTEruu Ha MPAKTUKE.

12.5. YnpaBJ/ieHue BOAHOM cUCTeMOM

Paccmotpum Teneps Oosee CIOXKHBIN MpUMeEp ympaBieHUst BojgHOU cuctemoi [50], B kotopoiil yureno 12
MEPEeMEHHBIX: €MKOCTh TpPEeX BOJOXPAHWJIMUII, MOIIHOCTH IBYX 3JIEKTPOCTAHLIUN, pacrpezeneHue paboueit
€MKOCTH M MEpTBOrOo OO0beMa B BOJOXPAHWJIMIIE, MUTAIOMIEM OJHY W3 JJIEKTPOCTAHIUH, paclpeneieHue
PE3EpPBHOI CHCTEMBI I PEryIupOBaHUs MMaBOJAKOB B TPEX APYTUX BOAOXPAaHWIIMILAX U €XKEroaHas Tpedyemas
oT/1aya BOJBI U1l UpPUTALIMK U dHEepreTUKU. CTPYKTypa 3TOM CUCTEMBI IIpeACTaBieHa Ha puc. 12.5.

Beenewm crnenyromue 0003HaYeHHUS:

E,(y,) — BayoBas npuObLIb B t-M roay, moiydaemas IIpH ONPeeIeHHON CTPaTeTHu YIIPABICHUS PECypcaMu

KaK (yHKILUS OT BEKTOP-(PyHKIMK Y, , KOMIIOHEHTaMU KOTOPOM SBIIAIOTCS pa3iIMyuHble (haKTOPbI, BIUAIONINE HA

BEJIMYUHY NPHUOBUIN: 3alPOEKTHPOBAHHBIC MMApaMETPhl B CUCTEME JaM0, TypOOreHEpaTOPOB U OPOCHUTEIIbHBIX
KaHaJoB U T.J.;

M, (X) — 3arpaTbl, CBA3aHHBIC C KCIUTyaTalMEeH, PEMOHTOM WJIM 3aMEHOW 00OpynoBaHUS B 1-M romay, Kak

(byHKIUS OT BEKTOP-PYHKIUH X ;

Bopaoxpannnuiye
B

TMaAPO3INEeKTPOCTaHUMA
B

Boaoxpannnuwie
A

Y
Ya

Opoutaeman
nnowanb

A

4
BogoxpaHunuiie £
D . Sm——
MapoanekTpocTaHums

Mnowaab,

noaBepXeHHan
onacHoCcTH
3aTonsieHuA

Puc. 12.5. Cxemamuuecxoe uzobpaxcenue
cucmemui 6OOHBIX pecypcos

Kx — NEPBOHAYAJIBHBIC KAaIIUTAJTOBJIOXCHUA Ha CO3JaHHEC CUCTEMBI BOAHBIX COOPY)KGHI/Iﬁ U TIOATOTOBKY
00opy0BaHUs.

BxnagpiBasi JeHbIM B Kakoe-IMO0 MpEeANpUsiTHE, CIEAYeT CPAaBHUTH J10XOJ, MOJydaeMbld MPHU Pa3INdHbIX
BapUaHTaX MOJHUTHUKH, C IOXOJOM, MOJTY4aeMbIM OT BJIIOKEHHS TOW K€ CYMMBI JIeHEeT B OaHK IOJI €KEeTOTHBIH
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MPOLIEHT. YUUTHIBasi GOPMYITY CII0)KHOTO MPOIICHTA, T. €. UCIOJIb3Yys TUCKOHTHBIA MHOKHTEITh , TOJIyYuM

+r
CIIEYIOIIME BBIPAKEHHUS NI SKOHOMHUYECKON 3(P(EKTHUBHOCTH MHOTOILIENIEBON CHUCTEMBI BOJIHBIX PECYPCOB,

IKCIUTYaTHPYEMOM B TeueHue T JieT:
T —
R=y EUI=M) ey (12.10)
1 (L+r)

roe y, =y, X =x
Ananusupys gpopmyny (12.10), 3ameTum, 4TO NMOCKOIBLKY B 3HaMeHaTele cTouT BeamuuHa (1+r)', BKiaz

Ei(r) - My(x) B R oka3pIBacTCs TEM MEHBIINM, YeM ITO3KE IMOaydeHa npuObuth. OTCIOA CIAEIyeT, YTO HET
HUKAKOTO CMBICJIa COXPAHATh PECYpCHI U OYAYIIEro M YTO ONTUMAIBHOM Bceraa OyAeT MOoNIUTHKa Hanbosee
MHTEHCUBHOW SKCIUTyaTallid pecypcoB 0e3 upe3MEpHOro yBEIWYEHUsS BeMUuuHbl Mi(x). [pyrumu cioBamu,
ypaBHeHue (12.10) onpaBasIBacT yHHUTOKEHUE BCEX €CTECTBEHHBIX PECYPCOB B MAKCUMAJIbHO KOPOTKUM CPOK,
OTrpaHUYEHHBIN JINIIb S3KOHOMUYECKHUMH U TEXHOJIOITMYECKUMHU BO3MOKHOCTSAMU. ECTeCTBEHHBIN MyTh — BBECTH
Hapsany c¢ ypaBHenueMm (12.10) orpaHuueHust (rpaHUYHBIC YCIOBHSA), YTOOBI HCKIIOYHUTH CIIydyaW, KOrza
€XKEroJHO H3bIMAEMOE KOJMYECTBO PECYPCOB JAHHOIO THUIIA IPEBBIINIAECT BEJIMYMHY HUX MaKCHUMaJIbHOU
BEJIMYUHBI, COXPAHSIONUIEH YCTOWYMBOCTH BCEW CHUCTEMBl. 3aMETHM, YTO 3TH OrPAHUYECHHS — IMOCTOSHHBIN
MCTOYHUK KOH(DIMKTOB BCEX 3aMHTEPECOBAHHBIX TPYIII MOJIB30BATEICH.

OMHOBpPEMEHHO MOXKHO YYECTh W SKOHOMHUYECKHE, W OHOJOTHYecKHe (aKTOpHl, €CIIM BBECTH IEPBBIE
HEMOCPEJICTBEHHO B MOKa3aTelb R, a BTOpbIe — B TPAHUYHBIE YCIOBUS.

Paccmorpum cHauana metos oueHkd GyHKkuuu Ei(yr). Bo MHOrHX ciydasx mprObLIP MOXHO PacCUUTATh
HEIMOCPEACTBEHHO B JICHEKHBIX €QUHULAX. EjKerogHsli J0X0A OT OpOIICHHS 3€Melb, IOCTPOMKH
ANEKTPOCTAHLMN WM IIJIOTUH MOKHO ONPEJENIUTD, Hall/isl TAKUE AJIEMEHThI BEKTOpa ), Kak:

Y1 — yposkaii, COOpaHHBII C OpOIIaeMOHl MIIOIAH;

Y2 — KOJIMYECTBO 3JIEKTPOIHEPIHH;

Y3 — yuiep0, NpUYUHIEMbIH aBOJKAMH, KOTOPOTO yJalIOCh U30€XaTh B pe3ylbTare MOCTPOUKHU IUIOTHH, U
T.J.

Jlanbilie MOKHO BBIYHUCIWTH MOCPEICTBOM MoJenupoBaHuss Ha DBM 10XOIHOCTh pa3iMUYHBIX YJIEHOB B
TedeHue T JIeT ¢ WHCIOJIb30BaHMEM IoKaszarenass R. 3arem BbIOpaTh NIPOEKT, KOTOPBIM COOTBETCTBYET
MaKCHMaJbHOMY 3HAu€HHI0O R W COBMECTUM C TpaHUYHBIMH YCIOBHUSMHU (OTpaHMYEHUSIMH); MOCIEIHHE
JUKTYIOTCSI HEOOXOJIMMOCTBIO COXPAHEHMsI €CTECTBEHHBIX PECYPCOB U JKEJIaHHEM HCIOJb30BaTh UX HE TOJBKO
JUIS TTOJIYY€HHUS AJIEKTPO3HEPTUH UIIN OPOLIEHMSI, HO U JUIS OpTraHU3alluy OTAbIXa HACETICHMSL.

Pa3znuynble crocoObl MaTeMaTHYECKOro aHajdu3a U MOJCIHMPOBAHUS PacCMaTPUBAEMON BOJHOW CHUCTEMBI
onucaHbl B pabore Maaca [50], B KOTOpO#H MepedyHciIeHbl OCHOBHBIE ATalbl UcclenoBaHMsA. B pesynbrare
uccienoBaHus Oblla cO3/laHa Mporpamma JUisi MOJAEIUPOBAHUS 3TOM CIOKHOM CHUCTEMBI. JTO ClEayoIlne
STaIbl:

1. Bnauane Obula cxemMaTHM4YeCKH ONHMCAHA CTPYKTypa cucTeMbl B 1enoM (puc. 12.5) u HaliaeHsl
AQHAJIOTUYHBIE CIy4Yar0 OJHOTO BOJOXPAaHWIIMIIA MAaTEMAaTUUYECKUE YPAaBHEHUS, YCTAHABIIMBAIOUIUNE BHYTPEHHHE
(YHKIIMOHAJIBHBIE CBA3H MEXAY OTJEIbHBIMU €€ YaCTsIMHU. DTH B3aUMOCBSI3U TaKOBBI:

3asucumvle nepemenmbvle Hesasucumvoie nepemennuie
[Tpu6bLIb, HOTyYaeMasi OT UppUTaluU ObecneueHHas rozioBast oTaaya BOAbI ISl UPPUTALUT
KanuranbHble 3aTpaThl HA CTPOUTEIHCTBO YcTaHoBIE€HHAs MOLTHOCTD 3JIEKTPOCTAHIIUI
UPPUTALIMOHHBIX COOPYKEHUH, PaCIIPENETUTENbHBIX EmkocTh Booxpanuinmia
CHCTEM M HAaCOCHBIX CTaHITHI Pacxonp! Bogs!
Kanuransable 3aTparsl Ha CTPOUTENLCTBO JlaHHBIE O CTOKAax BOJABI BO BCEX YaCTAX CHCTEMBI,
TUAPOIIEKTPOCTAHIIAN MOJIy4E€HHbIE OCpEeTHEHNEM Ha0moaeHui 3a 60 et

VYiuep0, npuunHsAeMblil TaBOIKaMu
KanuranbHbie 3aTpathl

2. beumn 3amaHbl mpaBmia paboThl cucTeMbl. B yacTHOCTH, ¢ (eBpaist Mo aBryCT CHUCTeMa paboTaer
CJIETYIOIM 00pa3oMm:
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BOJA BhIMTycKaeTcss u3 BopoxpaHwmmma C 10 Tex mop, moka He OyaeT JOCTHTHyTa 3aJlaHHas OT[ada,
COOTBETCTBYIOIIAsI TMPEACIHbHOM MPOIYCKHOW crocoOHOCTH craHmmu G, wnm BojoxpaHwiume C He
OTOPOKHUTCS;

Ta e OIepalys MOBTOPSETCS MO0 OTHOIICHUIO K BOJOXpaHuauIly D;

€CJIM BO3MOKHO, Ha3HAYACTCs JIOMOJHUTENIbHBIA MPOIYCK U3 BOJAOXpaHWIHINA A 70 TeX IMOp, MOKa He
OyJeT JOCTUTHYTA 3aJjaHHas OTJa4a, COOTBETCTBYIONIAS MPEACIbHON MPOMYCKHOM CIIOCOOHOCTH CTAHIINH
G, unu BotoxpaHmMiie 4 He ONMOPOKHUTCS;

€CJIM 3TO BO3MOJKHO, OTOHMPAIOT JIOMOJHUTEILHOE KOJIMYECTBO BOJbI M3 BOJOXPAHWIHINA B 10 TeX Mop,
MoKa He OyJIeT JOCTUTHYTA 3a/laHHasl OT/Ia4a, COOTBETCTBYIOINAS TIPEIETbHON

MPOMYCKHOM CIOCOOHOCTH cTaHIuii B u G, Wik B BOJOXpPAHWJIUINE B HE OCTAHETCS TOJILKO MEPTBBIN
00BeEM;

CHEIUAaIbHO MPEIyCMaTPUBACTCS €EMKOCTD ISl PETyJIUPOBaHUS MTaBOJKOB B allperie, Mae U UIOHE;

B TEUCHHE MapTa, afpelisi U Masi BoJia OT OTPabOTKU PE3EPBHON €MKOCTH MPOMYCKAETCs Yepe3 TypOUHBI
aeKTpocTaHii B u G 110 WX MOJHOM MPOIYCKHOW CHOCOOHOCTH, a BOJa W3 BOJOXpaHWUIUINA B
obecrieunBaeT TpeOyeMyIo OTauy i HPPHUTALHH.

Paccmotpennas ¢yHKImoOHaNbHAs MOJEIb — JIMIIb OJHA W3 MHOTHMX, H3YYEHHBIX C IOMOIIBIO STOM
Meroauku. OHa TOKa3bIBa€T, YTO /I CO3/JaHUS KOMIIBIOTEPHOW MPOrpaMMbl, IO3BOJSIOMICH H3ydaTh
pa3iIMyYHbIE CTPATETUU YIPABJICHUSA, HEOOXOJUM OTrpOMHBIA 00beM HHGPOpPMAIUU M JeTallbHOE 3HaHHE
MPOLECCOB MPUHATHS PEIICHUM.

KOHTpOJIbHLIe BOIIPOCHI

1. KakoBbI OCHOBHBIE ATallbl CHCTEMHOT0 aHanu3a? J{aiiTe ux KpaTkoe omnmrcaHue.
2. Kax BbI monumaete o0patHyio cBsizb? [IpuBeauTe npumMepsl MOJ0KUTEIBHON U OTPHUIIATEILHONW 00paTHON
CBSI3H.
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PA3JIEJI 4. BE3OITACHOCTbD TPYJA

[Tpupoaa He TepIHUT HETOYHOCTEH U HE MPOIIAET OIMIHOOK.
P. Omepcon

I'maBa 13. OmacHbie ¥ BpeHbIE TPOU3BOACTBEHHBIE (pakTopbl. OOIIME MOHATHS

I'naBa 14. BnusiHue Ha OpraHu3M 4eI0BeKa METEOPOJIOTMUECKUX YCIOBUM

I'maBa 15. BosnelicTBue Ha OpraHM3M 4YeJIOBEKAa BPEAHBIX BEIIECTB, COJACPKAIIUXCS B BO3ayxe paboueit
30HBI

I'naBa 16. [Ipon3BoACTBEHHOE OCBELICHHE

I'maBa 17. 3amura OT 1ryma, ynbTpa- U MH(pa3Byka, BUOpauu

I'maBa 18. 3amura OT 371€KTPOMarHUTHBIX MOJIEH U JIA3€PHOIO U3JIy4EHUs

I'maBa 19. 3ammTa OT HOHU3UPYIOUIUX U3TYYEHUN

I'nmaBa 20. DnexkTpo6e301acHOCTh U MOJIHUE3AIUTA 3/1aHUN U COOPYKEHUI

I'naBa 21. bezonacHocTh paboThl 000PY0BAaHUS MO JaBIEHUEM BbIIIE aTMOC(EPHOTro

I'naBa 22. [loxapHas u B3pbIBHasi 0€3011aCHOCTh

I'naBa 23. OcHOBHBIE TpeOOBaHMs O€30M1ACHOCTH K ITPOMBILIIEHHOMY 000pYy/JOBAHUIO

I'maBa 24. OGecnieueHne 6€30MACHOCTH MTPH PadOTE C KOMITBIOTEPOM

I'naBa 13. OnacHble U BpeHble NPOU3BOACTBeHHBbIE akTOpbl. O0LINE MOHATHUS

B mnponecce XHM3HENEATENBHOCTH 4YENIOBEK IOABEPracTCs BO3IACHCTBUIO PA3IMYHBIX OINACHOCTEH, O]
KOTOPHIMH OOBIYHO TOHUMAIOT SIBJIEHHUS, MPOLECChl, OOBEKTHI, CHOCOOHBIE B ONPEIEICHHBIX YCIOBHIX
HaHOCUTHb YIIEepO 3/0pOBBIO YEIOBEKAa HEMOCPEACTBEHHO WM KOCBEHHO, T.€. BBI3BIBATh pa3IMUHbIC
He)KeJlaTeJIbHbIE MTOCIIEICTBUS.

YenoBek noasepraercs BO3ACHCTBHIO OMACHOCTEM M B CBOEH TPYAOBOM JEATEIBHOCTH. JTa ACSITEIbHOCTD
OCYILIECTBIISIETCSI B NMPOCTPAHCTBE, HA3bIBAEMOM IPOU3BOJICTBEHHOM cpefoi. B ycioBusiX mpous3BojacTBa Ha
YeJI0BEKa B OCHOBHOM JICHCTBYIOT TEXHOT'€HHBIE, T.€. CBA3aHHBIE C TEXHUKOM, ONACHOCTH, KOTOPBIE MPUHATO
Ha3bIBaTh OMACHBIMU U BPEIHBIMH MPOU3BOICTBEHHBIMH (PaKTOpaMH.

Onacnvim  npoussoocmeennvim  gaxkmopom (OIlD) Ha3pIBaeTcs Takol MPOU3BOACTBEHHBIN (akTop,
BO3/JICHICTBUE KOTOPOrO0 Ha pabOTAaIOIIEro B ONPENETICHHBIX YCIOBMSX NMPUBOAUT K TPaBME WU K APYromy
BHE3AIIHOMY PE3KOMY YXYAILIECHHUIO 370pOBbs. TpaBMa — 3TO NMOBPEXACHHE TKaHEW OpraHW3Ma M HapylleHHE
ero ¢GyHKIMI BHEIIHUM Bo3JieicTBUEM. TpaBMa siBIIsieTCS pe3yIbTaTOM HECYACTHOTO Cllydas Ha MPOU3BOJICTBE,
M0JT KOTOPHIM MOHUMAIOT CJIydail BO3JEHCTBUS OMACHOIO NMPOU3BOACTBEHHOIO (hakTopa Ha paboTaroLIero mpu
BBITIOJTHCHUH MM TPYIOBBIX 00sS3aHHOCTEH WM 33JIaHU PYKOBOJUTEIS PadoT.

Bpeonvim  npoussoocmeennvim  gpakmopom (BIID) Ha3piBaeTcs Takoil NPOU3BOJCTBEHHBINH (hakTop,
BO3JICHICTBHE KOTOPOrO Ha pabOTalOIIEro B ONPEAENEHHBIX YCIOBHUSIX MPUBOIUT K 3a00JEBAHUIO WIH
CHIDKEHHMIO TpyJocnocoOHOCTH. 3a00jeBaHus, BO3HHUKAIOIINME MOJ JAEHCTBHEM BPEIHBIX MPOM3BOJICTBEHHBIX
(akTOpOB, HA3BIBAIOTCS NPOPDECCUOHATLHBIMU.

K omacHbpIM NpoU3BOJCTBEHHBIM (haKTOpaM CJIeIyeT OTHECTH, HAIPUMED:

® 3JIEKTPUYECKHUH TOK ONPEACIICHHON CUJIBL,

" pacKaJCHHbIE TENa;

® BO3MOYKHOCTb IMAaJICHHS C BHICOTHI CAMOT'0 paboTaroIero 00 pa3IuyHbIX JeTalell U MPeaMETOB;

= o0OopynoBaHue, paboTaroIee 1Mo/ AaBIeHHEM BbIlIe aTMOC(hEpHOTo, U T.1I.
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K BpeaHbIM IPOU3BOJCTBEHHBIM ()aKTOpaM OTHOCSITCS:

* HeOJaronpusTHbIE METEOPOJIOTUYECKUE YCIOBHUS;

" 3aNbUICHHOCTh U 3ara30BaHHOCTH BO3YILIHOMN CPEJIbI;

= BO3JEHCTBHE IITyMa, UH(PA- U YIBTPA3ByKa, BUOpAIIHIH;

® HaJIM4YUE 3JICKTPOMArHUTHBIX MOJIEH, JIA3EPHOr0 U MOHU3UPYIOIIUX U3TYYECHUH U JIp.

Bce omacHpie u BpemHblie mpou3BojAcTBeHHBIE (akTopel B coorBerctBUM ¢ ['OCT 12.0.003-74
MOIPA3ICIIAIOTCS Ha (PU3HUECKUEe, XUMUYECKUE, OMOIOTUYECKUE U TICHXO(PU3NOIOTUIECKUE.

K @usuueckum dbaxropaM OTHOCIT FJIEKTPUYECKUI TOK, KHUHETUYECKYIO SHEPTUI0 ABMXKYIIUXCS MALIUH U
00OpyIOBaHUS WM WX YacTel, MOBBIIICHHOE JABJICHHUE IMAPOB WM ra30B B COCYJaX, HEJIOMYCTHUMbBIE YPOBHU
myma, BuOpanuu, HHpa- U yIbTpa3ByKa, HEAOCTATOYHYIO OCBEIIEHHOCTb, JJIEKTPOMATrHUTHBIC IIOJIS,
MOHU3HUPYIOLIUE U3TYUYCHUS U JIP.

Xumuueckue (GaxTopbl MPEACTABISIOT COOOM BpeaHbIC AJIi OpraHM3Ma YejOBeKa BEIeCTBAa B PAa3IMYHBIX
COCTOSIHUSIX.

buonocuueckue Gaktopsl — 3TO BO3JACHCTBUS pa3IUYHBIX MHUKPOOPTaHU3MOB, a TakKKe pPACTEHUU U
KUBOTHBIX.
Icuxogusuonocuueckue (HakToppl — 3TO (QUIUUYECKHE W HSMOIUOHAJbHBIC TMEpPErpy3ku, YMCTBEHHOE

MepeHAIPsKCHIE, MOHOTOHHOCTH TPY/a.

YeTkoil rpaHUIBl MEKAY ONACHBIM M BPEIHBIM MPOU3BOJICTBEHHBIMH (DAKTOpaMHU 4YacTO HE CYIIECTBYET.
PaccmoTpuMm B KauecTBe mpHMepa BO3CHCTBHE Ha pabOTArOIIEro paciuiaBieHHOro meramia. Ecim denoBek
MOTAJIaeT MO/ €r0 HEMOCPEACTBEHHOE BO3JICHCTBHE (TEPMUYECKHUN OXKOT), 3TO MPUBOIUT K TSHKEIION TpaBME U
MOJKET 3aKOHUUTHCS CMEPTHIO TOCTPaAaBIIEr0. B 3TOM ciydae BO3JeicTBHME PACIUIABICHHOTO MeETajula Ha
paboTaromiero sBISETCS COMIACHO ONPEIEIICHUIO OMTACHBIM IPOU3BOJICTBEHHBIM (DaKTOPOM.

Ecnu ke 4enoBek, MOCTOSSHHO paboTast ¢ pacIuIaBICHHBIM METAJJIOM, HAXOAUTCS O] IEHCTBUEM JTYYHCTOU
TEIUIOTHI, W3Jy4aeMOW OJTUM MCTOYHHUKOM, TO IIOJI BJIMSHUEM OOJYYCHUS B OpPraHU3ME IMPOHUCXOIST
OMOXMMHYECKHE CABUTH, HACTYIACT HAPYIICHUE NEATEIBbHOCTH CEPACUYHO-COCYIUCTOM W HEPBHOW CHUCTEM.
Kpome Toro, anurenbHoe Bo3IeHCTBHE HHPPAKPACHBIX Jy4Yel BPEIHO BIUSET Ha OPTaHbl 3pEHUS — IIPUBOUT K
MOMYTHEHUIO XpycTaluka. Takum oOpa3oMm, BO BTOPOM Cllydae BO3ICHCTBUE JYYHCTOW TEIUIOTHI OT
pacIIaBICHHOTO METajllla Ha OPraHUu3M pa0OTarOIIEro SBJISETCS BPEAHBIM IPOU3BOACTBEHHBIM (PaKTOPOM.

Cocmosinue ycnogutl mpyoa, npu KOMopom UCKIIOUEHO 8030elicmeue Ha pabomarouux ONAcHblX U 6PEeOHbIX
npoU3B00CMEEHHbIX (akmopos, nazvléaemcs 6e30nachocmvio mpyod. be3onacHOCTh KHU3HEISATCILHOCTH B
YCIIOBHSIX TTPOM3BOJICTBA UMEET U JIPYroe Ha3BaHUE — oxXpana mpyoda. B HacTosiee BpeMs MOCIeAHUNA TEPMUH
CUMTAETCS YCTapeBIIMM, XOTS BCs CIlellMalbHas OTEUECTBEHHAs JIUTEpaTypa, U3JaHHas MPUOIUZUTENBHO 0
1990 r., ucnosib3yeT UMEHHO €rO.

Oxpana Tpyga ompenensiach KaK CHCTEMa 3aKOHOJATENbHBIX aKTOB, COIUAIbHO-IKOHOMHYECKHUX,
OpPTraHMU3AIMOHHBIX, TEXHUICCKUX, THTUEHUYCCKUX U JICUCOHO-TTPO(DUIAKTHICCKIX MEPONPHUSATHH U CPEJICTB,
obecreynBaroIUX 0€30MacCHOCTh, COXPaHEHHE 3/I0POBbs U pabOTOCIIOCOOHOCTH B Ipoliecce Tpyaa.

Bynyun kommiiekcHOM nucuuiuinHou, «OxpaHa TpyAay BKIOYaIa CISAYIONTUE pa3Aelibl: TPOU3BOACTBEHHAS
CaHHWTapus, TEXHHKa OE30MacHOCTH, TMOKapHas W B3pBIBHAs OE30MACHOCTh, a TaKKe 3aKOHOJATENbCTBO IO
oxpane Tpyaa. Kpatko oxapakrepusyeM KaxIbli U3 ITHX Pa3JeNioB.

IIpouszeoocmeennas canumapus — 3TO CUCTEMa OPTraHU3alMOHHBIX MEPOIPHUSATHI U TEXHHUYECKUX CPEICTB,
MPEIOTBPAMIAIONINX WM YMEHBIIAOIIMX BO3JCHCTBHE HAa pabOTAIONIMX BPEIHBIX IMPOM3BOJICTBEHHBIX
(bakTopoB.

Texnuka 6e3onacHocmu — CHUCTEMa OPTraHW3AIMOHHBIX MEPONPHUATHA W TEXHHUYECKHX CPEJICTB,
MPEIOTBPALIAIOIINX BO3JCHCTBHE HA pa0OTAIOIINX OMACHBIX MPOU3BOJACTBEHHBIX (haKTOPOB.

Tooicapnas u 63pvieHas 06e30nacHOCMb — STO CHUCTEMa OPTaHM3AIMOHHBIX W TEXHUYECKHUX CPEJICTB,
HampaBlieHHBIX Ha [IpoMIakTHKy U JIMKBUAAIMIO TOKAPOB U B3PHIBOB, OTPAHUYCHHE MX TIOCTIEICTBUN.

3axonooamenvcmeo no oxpame mpyoa COCTaBISIET YacTh TPYIOBOTO 3aKOHOIATEIbCTRA.

Opna W3 caMbIX pacHpOCTPAaHEHHBIX MeEp MO MPEAYNPEKISHUI0 HEOJIArompuUsTHOTO BO3JCHCTBHUS Ha
paboTarOIIMX OMACHBIX W BPEIHBIX MPOU3BOJICTBEHHBIX (DAKTOPOB — HMCITOJIB30BAHHUE CPEJICTB KOJUICKTUBHOM U
WHIUBUAYaIbHON 3ammThl. [lepBhie W3 HUX TpeAHA3HAYEHBI ISl OJHOBPEMEHHOW 3alllUTHl ABYX H Oolee
paboTaromyx, BTOPbIE — IS 3alIUTH OJJHOTO padoTaromniero. Tak, mpu 3arps3HEHUN MBLUTHI0 BO3AYIIHOW CPEJIbI
B IIpollecce€ TMPOM3BOJACTBA B KadyeCTBE KOJUICKTUBHOTO CpPEJICTBA 3alIUThl MOXET OBITh PEKOMEHIOBaHA
001Ie00OMEeHHAs MPUTOYHO-BHITSHKHAS BEHTHJISAIMS, 2 B KAUECTBE HHIUBHIYAJIbHOTO — PECITUPATOP.

BBeneM moHsTHE OCHOBHBIX HOPMATUBOB 0€30MacHOCTH Tpyna. Kak yxke cka3zaHO BbIIIe, MPU O€30MaCHBIX
YCIIOBUSAX TpPyJAa HWCKIIOUYEHO BO3JCHCTBHE Ha pPaOOTAIONIMX OMNACHBIX M BPEIHBIX IPOU3BOJCTBECHHBIX

124



dakTopoB. Bcerma mu B YCIOBHSX peaqbHOrO MPOU3BOJCTBA MOXKHO TaK OPTaHMU30BaTh TEXHOJIOTUYECKUUN
MpoLecc, YTOObl 3HAYEHHs] BO3JIEHCTBYIOIIMX Ha pPAa0OTAIOIIMX OMACHBIX W BPEIHBIX MPOU3BOACTBEHHBIX
(haKkTOpOB PaBHSUIMCH HYIIO (4TOOBI HA PabOTAOIINX HE JACHCTBOBAIH OMACHBIC U BPEAHBIC TPOU3BOICTBEHHBIC
bakTopsr)?

Ora 3ajaya B MPUHIWIIE ASKBUBAJICHTHA 3aJade€ CO3JaHHUS OC30MACHON TEXHHWKH, T. €. JIOCTHKEHUS
abcomoTHON OezonacHocTH TpyAa. OHaKO adCcoI0THAS 0€30MaCHOCTh 00 TEXHUYECKU HEAOCTHKUMA, THO0
HSKOHOMHYECKHM Hellenecoo0pas3Ha, Tak KaK CTOMMOCTb pa3pabOTKH O€30MacHON TEXHUKU OOBIYHO MPEBBIIIAET
spdekr or ee mpumeHenus. [loaTromy mpu pazpaboTke COBpPEMEHHOTO OOOpPYIOBaHHS CTPEMSITCS CO3/aTh
MaKCHMaJIbHO O€30IMMacHbIC MAIIMHEBI, 000PY/IOBaHNE, YCTAHOBKH U MPUOOPHI, T. €. CBECTH pI/ICK1 pu paboTe ¢
HUMHU K MUHUMYMY. OJTHAKO 3TOT [1apaMETP HE MOXKET OBITh CBEJIEH K HYIIIO.

I . . o
Puck — konn4ecTBeHHas! XapaKTEPUCTHKA ACHCTBHUS OMACHOCTEH, (POPMUPYEMBIX KOHKPETHOH JIESITEIEHOCTHIO YEJIOBEKA.

CymiecTBytomiye HOPMAaTUBBl OE30MACHOCTH JEJATCS Ha JIB€ OOJIbIIUE TPYIIIBL: npedenbHo OOnycmumble
xkonyenmpayuu (I1IJIK), xapakrepusyromue Oe30MacHOE COJEpKaHWE BPEIHBIX BEIIECTB XHUMHUYECKOH H
OMOJIOTMUECKOW TPHUPOJIBI B BO3AyXe pabodeil 30HBI, a Takke npeodeivHo donycmumvie yposuu (I111Y)
BO3CUCTBUS PA3IMYHBIX OMACHBIX M BPEIHBIX MPOU3BOACTBEHHBIX (PAKTOPOB (PU3UUECKON MPHPOIBI (IIyM,
BUOpaLus, yabTpa- U HHPPa3BYK, dJEKTPOMArHUTHBIE MOJISI, HIOHU3UPYIOIINE U3IYUYEHUS U T.11.).

[To ocoboMy HOPMUPYIOTCS NCUXO(PU3NOJOTHUECKUE ONACHBIE W BPEIHBIC NMPOM3BOJCTBEHHBIE (PAKTOPEI.
OHu MoryT OBITH OXapaKTepU30BaHBI MapaMeTpaMu TPYAOBBIX (paboumx) HArpy3oK M (MJU) MOKa3aTelsMu
BO3CHUCTBUS 3TUX HATrPY30K JJIS YEIOBEKA.

B mpakTudeckux 1ensx HOPMAaTHBBI O€30MACHOCTH MPHUMEHSIIOTCS cleayoumMm obpasoM. [Ipennonoxum,
HY)KHO ONPEICIHTh, SBISETCS JU Oe30macHbIM i pa0bOTAIIUX BO3AYyX pabodeil 30HBIL, B KOTOPOM
conepskatcs mapbl Oenszuna. [lo HopmatuBHbIM gokymeHTam ([TOCT 12.1.005-88 «Bozmyx paboueil 30HBI.
OOme CcaHWTapHO-THTHEHWYECKHE TpPEOOBaHMA») HAXOIAT, YTO BEIWYMHA TPENEIbHO JOIMYCTHMOMN
(6e3omacHoii) konmeHntparuu (ITJK) storo BemectBa cocraBimser 100 mr/m®. Benu  peficTBHTENbHAS
KOHIIEHTpalusl OEH3MHA B BO3yX€ HE IIPEBBILLIAET 3TOr0 3HaYEHUs (Harpumep, coctasisieT 90 Mr/M3), TO TaKOH
BO3/YX SIBJISIETCS Oe30MacHbIM /s paboTaromux. B mpoTuBHOM ciiydae He0OXOMMO TPUMEHUTH CIIEIUAIbHBIC
Mepbl ISl CHU)KEHUS TIOBBIIICHHON KOHILIEHTpALMU MapoB OeH3uHa 10 0e30MacHOro 3HayeHws (Hampumep,
UCIOJIb3YS O0IIE0OMEHHYIO TPUTOYHO-BITSDKHYIO BEHTHIIALIMIO).

Takum 3xe oOpa3oM Ui XapaKTePUCTHKU O€30MacHOCTH TMpPU BO3ACHCTBHHM OMACHBIX W BPEIHBIX
MIPOU3BOJICTBEHHBIX (PaKTOPOB (PM3NYECKON MPHUPOJIBI UCTIONB3YIOT TOHSATHE MPENEITBHO JTOMYCTUMOTO YPOBHS
(ITAY) sroro daxtopa. Ecnu Hy)XHO, HampuMep, ONpeeNuTh Oe30IacHbIe JOMYCTUMbIE YPOBHU HANpPSKESHUS U
TOKa, TO TO CIPABOYHOH JHTEpaType” HaXOIAT MHTEpECyIoIlne 3HadeHHs. Tak, I MEepeMEHHOTO TOKa
gactotoi 50 I' (mpomblluieHHas 4acToTa) MPH MPOAOKUTEIHHOCTH BO3ACHCTBHUS HAa OpPraHU3M dYeloBeKa
cBbime 1 ¢ 5T 3HaueHns coctapst: Hanpsokerue (V) — 36B, tok (1) — 6 MA (1 MA = 107A). Jleiicteie Ha
OpTaHU3M YeJIOBeKa DJIEKTPUIECKOTO TOKa C IapaMeTpaMu, MPEBHINAIONIMMH yKa3aHHbIE 3HAYSHHS, OMTACHO.

2
CM.: Memponoeuueckoe obecnieuenue 6e3onacHoctd Tpyna. B 2 1. / lon pen. M.X. ComorsiHa. T. 1. M3mepsiemble TapameTpsl
(U3NIECKUX OMMACHOCTEH U BpeIHBIX (akTopoB. — M-: M3garenbcTBo ctanmapTos, 1988.

Z[a_nee paccMOTpHUM BJIHUAHUC OCHOBHBLIX OITACHBIX W BPCIHBIX CI)aKTopOB, HeﬁCTBYIOHlHX B YCJIIOBUAX
IMPOMU3BOJCTBA HA OPraHMU3M YCJIOBCKA.

KOHTpOJIbeIe BOIIPOCHI

55. Jlatb ompefeneHue TMOHSATUN «OMACHbI Mpou3BOACTBEHHBIM (dakrop» (OII®) u «BpeaHslit
npou3BoicTBEHHBIH (pakTopy» (BIID). CymiecTByeT a1 MeXly HUMH YeTKast IpaHuIa’?

56. Kaxk nmoapasnenstorcst onacHble U BpeIHbIE IPOU3BOICTBEHHBIC (PaKTOPHI?

57. Jlath ompeneneHue TMOHATUH «0e30MacHOCTh TPYyHa», «IIPOU3BOACTBEHHAs CaHUTAPHS», «TEXHUKA
0€30MaCHOCTHY, «ITOXKapHas U B3pbIBHAs 0€3011aCHOCTHY.

58. Yo Takoe cpeacTBa KOJUIEKTUBHOW M MHIMBHUYaIbHON 3aIUTHI?

59. Kakue ocHOBHBIC HOPMATHBBI O€30TIACHOCTH TPY/1a BB 3HaeTe?

I'naBa 14. Biusinue Ha OPraHu3M 4eJ10BeKa MeTeOPOJIOTH4eCKUX yCIA0BHI
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14.1. OcHOBHBIC TapaMeTPbl MUKPOKJINMATA B IPOU3BOACTBEHHbBIX MOMeEIIeHHUAX

B mporecce Tpyaa B mpoW3BOACTBEHHOM IMOMEIIEHUH YEIOBEK HAXOAMTCS O] BIUSHUEM OMPEIEICHHBIX
METEOPOJIOTUYECKUX YCJIOBUH, WIM MUKPOKJIMMAaTa — KIMMaTa BHYTPEHHEW cpenbl 3TuX nomemeHui. K
OCHOBHBIM HOPMHPYEMbIM [OKa3aTe/IsIM MHUKPOKINMATA BO3AyXa pabodeii 30HbIT OTHOCATCS Temieparypa (i,
°C), OTHOCHTENbHAs BIAXHOCTh (¢, %), ckopocTh aBrkeHus: Bo3ayxa (V, m/c). CyllecTBeHHOE BIHMSHHE Ha
napaMeTpbl MUKPOKJIMMATa W COCTOSIHHE 4YEJIOBEYECKOTO0 OpraHW3Ma OKAa3bIBACT TaKKe WHTECHCHUBHOCTH
termoBoro manydenns (1, Br/mM®) pasiuuHBIX HArPETHIX MOBEPXHOCTEH, TEMIIEPATypa KOTOPHIX IPEBBILIACT
TEeMIIepaTypy B MPOU3BOACTBEHHOM TIOMEIIICHUH.

1 . o
BO3I[yX pa6oqe1/1 30HBI — 3TO BO3AYIIHad Cpe€laa B IMPOCTPAHCTBE BBICOTOU 10 2 M HaJl YPOBHCM IIOJia WM IUIOIIAOKH, TAC
HaxXoIiaTCsA pa60q1/1e MECTa.

OTHOocHTeNbHAS BJIAXHOCTh BO3JlyXa MpPEJCTaBisieT cOO0N OTHOIIeHHE (HPaKTHMUECKOTO KOJIUYECTBa MapoB
o 3
BOJIBI B BO3JIyX€ MpH JaHHOW Temmeparype D (r/M”) Kk KOJIr4ecTBy BOJSHOTO Mapa, HACKIMIAIONIETO BO3AYX MPH

s1oit Temneparype, D,(c/ M%) ¢ = DR -100%.

0

Ecmu B MMPOU3BOACTBCHHOM IMOMCIICHHUU HAXOAATCA Pa3JIUYHBIC UCTOYHUKH TCILIA, TEMIICpATypa KOTOPBLIX
MPEBBIIIAET TEMIIEPATypy HYEIOBEUYECKOro Tella, TO TeIJIO0 OT HHUX CaMOIPOU3BOJIBHO MEPEXOTUT K MEHee
HarpeToMy Temny, T. €. K 4elloBeKy. M3BECTHO, YTO Pa3MyaloT TPU MPUHIUIHAIBHO Pa3HBIX JIEMEHTAPHBIX
criocoba pacrpocTpaHeHHs TeIia: TeIIONPOBOIHOCTh, KOHBEKIIMIO U TETIOBOE U3ITyUYEHUE.

Tennonposoonocms TPEACTABISET COOOM MEPEHOC Temia BCICACTBUE OECIOPSI0YHOTO (TEIIOBOTO)
JBUKEHHUS] MUKPOUYACTHI] (ATOMOB, MOJIEKYJI WJIM JIEKTPOHOB), HEMOCPEACTBEHHO COMPHUKACAIOIIMXCS JIPYT C
npyrom. Kowuseekyueil Ha3bpIBaeTCS TIEPEHOC TeIIa  BCIEACTBHEC  JIBIDKEHUS W IEPEMEIINBAHUS
MaKpOCKOIIMYECKUX OOBEMOB Ta3a WM JKUIKOCTH. Ieniogoe uziyuenue — 3TO TPOLECC PACIPOCTPAHEHUS
SJICKTPOMArduTHBIX KoJIe0aHuil ¢ paSHHqHOﬁ I[J'II/IHOI\/JI BOJIHBI, O6YCHOBHCHHBIﬁ TCIIJIOBBIM ABUXCHUECM aTOMOB
WIM MOJIEKYJl H3Iydarollero Tena. B peanbHBIX yCHOBHSX TEIJIO MEpeAaeTcs He KaKuM-IH0O0 OJHUM U3
YKa3aHHBIX BBILIC CHOCO6OB, a KOM6I/IHI/IpOBaHHI>IM.

Temno, mocTtymaromiee B NPOU3BOACTBEHHOE TIOMEHICHHE OT pPa3jMYHbIX MCTOYHUKOB, BIUSET Ha
TEMIIEpaTypy BO3AyXa B HEM. B NpOM3BOACTBEHHBIX IIOMEIIEHUSAX C OOJBIIMM TEIUIOBBIIECICHUEM
npUOIM3UTENBHO 2/3 Teruia MOCTymaeT 3a CUeT M3IY4YEeHUs, a MPAKTUYECKH BCE OCTAbHOE KOJIMYECTBO
MPUXOJUTCS Ha JIOJI0 KOHBEKIMH. KOH4ecTBO Teria, nmepeiaHHoro OKpysKaroleMy Bo3ayxy KoHBekiuen (Q,
BT), mpu HenpepbIBHOM MpoIlecce TEIIOOTIaYl MOXKET OBITh PaCCYMTAHO MO 3aKOHY TeIriooTAayu HeioToHa,
KOTOPBIN JTsl HEMTPEPHIBHOTO MPOIIecca TeIUIOOTAAYH 3alMChIBACTCS B BH/IE:

Qx =035('[—tB),
Bm

M%-2pad’

rze o — KodpGUIMEHT KOHBEKIINH,

S — mIomags TEMIOOTIAYH, M2;

t — remneparypa ucrounuka, °C;

tg, — TeMIIepaTypa OKpy>Karoliero Bo3ayxa, °C.

VICTOYHHKOM TEIUIOBOTO M3JIyueHHs B TPOM3BOJCTBEHHBIX YCIOBHSX SBIISETCS pacIlIaBIC€HHBIA WM
HarpeThlii MeTaJlI, OTKPBITOE TUIaMsl, HarpeThIe TIOBEPXHOCTH 000PYIOBAHHS.

KonnyectBo Temia, nmepejaHHoro mnocpeactsoM usinydeHus (Qy, k) ot Oosee HarpeToro TBEpIOro Tena ¢

temneparypoil T1K k MeHee HarpeTomy Teny ¢ Temrepatrypoit T,K, onpeznensercs o ypaBHEHUIO:
4 4

_ Tl T 2
Q,=Cy, St - ,
100 100
rne S — TOBEPXHOCTh H3IyYCHHS, M}

T — Bpems, C;
Ci2  — KOO()PUIHMEHT B3aUMHOTO U3IYIEHUSA, ———;

me-K
C — cpeaHuil yriaoBoil koadduuueHT, onpeaensiemMsii (GopMoil U pazMepaMu y4acTBYIOIIMX B

Ter1000MeHe MOBEPXHOCTEHN, MX B3aMMHBIM PACIIOJIOKEHHUEM B ITPOCTPAHCTBE U PACCTOSTHUEM
MEXy HUMH.
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YenoBek B TMpolecce TpyAa IIOCTOSHHO HAaXOIUTCS B COCTOSHHHM TEIUIOBOTO B3aMMOJCHCTBHS C
OKpyKaromiel cpemnoid. [Jis HOpMaNbHOTO TPOTEKaHUsT (PU3HOIOTUYECKUX TPOIIECCOB B OpraHM3ME YelIOBEKa
TpeOyeTcs moAepKaHue MPAKTHYECKH TTOCTOSHHON TeMIIepaTyphl €r0 BHYTPEHHUX OPraHoB (IPUOIU3UTENHEHO
36,6°C). CrmocoOHOCTh YEIOBEYECKOTO OpraHu3Ma K TOAJEPKAHUIO0 TIOCTOSHHOMW TeMIepaTypbl HOCUT
Ha3BaHUE mepmopezyasayuu. TepMOPEryysauus TOCTUTAETCSl OTBOJAOM BBIIEIIEMOT0 OpPraHM3MOM TeIia B
IpoIiecce JKU3HECSTEIbHOCTH B OKPYIKaIOIIee POCTPAHCTBO.

BennumnHa TerioBbIAEIEHUS] OPraHM3MOM YEJIOBEKA 3aBHCUT OT CTENEHHU ero (PU3MUECKOro HANpPSHKCHUS U
napaMeTpoB MHUKPOKIMUMAra B IMPOWU3BOACTBEHHOM ITOMEIIEHHH W COCTaBISeT B COCTOSHUM IMOKos 85 BT,
Bo3pactas 10 500 Bt npu Tspxenoit ¢pusnueckoii padore.

TermooTnadya OT OpraHuM3Ma 4YeJIOBEKa B OKPYKAIONIYIO Cpely TPOMCXOTUT CICAYIOUIMMHU IyTSIMU: B
pe3yibTarte TEeIIonpoBoAHOCTH Yepe3 onexkay (Qi); xomBekuuu Tena (Qg) H3IydeHUS Ha OKPYXKAIOIIHME
noBepxHocTu (Qy), UCapeHus Biard ¢ MOBEPXHOCTH KOXKH (Quen), @ TaKKE 32 CYET HArpeBa BBIIBIXAEMOTO
Bo3ayxa (Qg), T. e.:

Qoﬁm = QT + QK + QH + Qucn + QB-

[IpencraBneHHoe ypaBHEHHWE HOCUT Ha3BAaHHUE VpAGHEeHUs Menjogo2o bOananca. BKiaa mepeduciieHHBIX
BBIIIIE TIYTEH Tepeayn Terula HEeMOCTOSIHEH U 3aBHCHUT OT IapaMeTPOB MUKPOKIMMATa B MPOU3BOIACTBEHHOM
MIOMEIICHUH, a TAK)KE OT TeMIEepaTypbl OKPYKAIOLIMX YeJIOBEKA MOBEPXHOCTEH (CTEH, MOTOJIKA, 000pyI0BaHUS
u 1p.). Ecau Temmeparypa 3THX MOBEPXHOCTEH HUXKE TEMIIEPATypbl YEJIOBEUECKOTO Tella, TO TEIIOOOMEH
M3IYyYCHHEM HJET OT OpraHu3Ma YeJOBEeKa K XOJIOJHBIM TOBEPXHOCTSAM. B MpOTHBHOM cilydae TEIIOOOMEH
OCYIIIECTBIISIETCS B OOpAaTHOM HAaNpaBJICHMHM — OT HArpeThiX IOBEPXHOCTEH K denoBeKy. Termioornada
KOHBEKITMEH 3aBHCUT OT TEMIIEPATyphl BO3/lyXa B IOMEIICHUH U CKOPOCTH €T0 JIBUKECHHUS HA pabodeM MecTe, a
oTJaya TEIUIOTHl IMyTEM WCIAPEHHS — OT OTHOCHUTEJIHOW BIIAYKHOCTH W CKOPOCTH JIBIXKCHHS BO3IyXa.
OcHOBHYIO JI0JTI0 B IIPOIIECCe OTBO/IA TEIJIa OT OpraHu3Ma 4esioBeka (mopsiaka 90% oOlmiero KoaudecTBa Teria)
BHOCST U3JIy4CHUE, KOHBEKIUS U UCTIAPCHHE.

HopmarnbsHoe TernaoBoe caMOYyBCTBHE YEIOBEKA MPHU BBIOJHEHUH MM PaOOTHI OO0 KaTeropuu TsHKECTH
JOCTHTaeTCs MPH COOJIFOJICHUH TEIUIOBOTO OaaHca, ypaBHEHUE KOTOPOTO MPUBEICHO BhIe. PaccMOTpuM, Kak
BJIMSIFOT OCHOBHBIE IMapaMeTpbl MUKPOKIMMATa Ha TEIUIOOTJAdy OT OpraHM3Ma 4YellOBeKa B OKPYKAIOIIYIO
cpeny.

Bnusiaue TemmepaTypbl OKpY’KaroIIero Bo3/IyxXa Ha YeIOBEYECKHI OPTaHU3M CBSI3aHO B MEPBYIO OYepeb C
CY)KCHHEM HIIM PACHIMPCHUEM KPOBEHOCHBIX COCYIOB KOXH. [1oj JEeHCTBHEM HU3KHX TEMIIEpaTyp BO3IyXa
KPOBEHOCHBIE COCYIIBI KOXKH CYXAIOTCS, B PE3yJbTaTe Yero 3aMeIsIeTCs MOTOK KPOBU K IMOBEPXHOCTH Tella H
CHMJKAeTCsl TEIUIOOTAa4ya OT MOBEPXHOCTH TeJla 32 CYET KOHBEKLUH U M3IydeHus. [Ipu BEICOKMX TemmepaTypax
OKpY’KaroIIero Bo3ayxa Ha0moqaercs o0paTHasi KapTHHA: 33 CUET PACHIMPEHUS KPOBEHOCHBIX COCYIOB KOXKHU U
YBEJMYEHUS IPUTOKA KPOBHU CYIIECTBEHHO YBEIMUMBAETCS TEMJIO0TIa4a B OKPYKAIOILYIO CPeNy.

[ToBpiieHHast BIaXXHOCTh (¢ > 85%) 3aTpyaHseT TEIIO0OMEH MEXIy OpraHM3MOM 4YEJIOBEKa M BHEIIHEH
Cpefioil BCIe/ICTBUE YMEHBUICHUs MCIAPEHUs BJIAard C MOBEPXHOCTU KOXH, a HU3Kasg BIaXHOCTH (¢ < 20%)
NPUBOJANT K TIEPECHIXaHUIO CIU3UCTBIX OOOJOYEK JbIXaTeNbHBIX myTed. JIBibkeHHMEe Bo3dayxa B
MIPOU3BOJICTBEHHOM IOMELICHUH YIy4IIaeT TeIUIOOOMEH MEXIy TellOM dYelloBeKa M BHEIIHEeH cpenoi, Ho
MBJIUIIHSAS CKOPOCTh JBMKEHUS BO3MyXa (CKBO3HSKHM) IMOBBIIIAET BEPOSATHOCTH BOSHHUKHOBEHHS MPOCTYIHBIX
3a00JIeBaHUH.

[TocTosiHHOE OTKIIOHEHHE OT HOPMAIBHBIX IMapaMETPOB MHUKPOKIMMATa IMPUBOJUT K TIEPETPeBy WIH
NEPEOXJIAXKACHUIO YEeJIOBEYECKOT0 OpraHu3Ma U CBSI3aHHBIM C HUMH HEIaTUBHBIM IOCIIECTBHSIM:

IpHU TIeperpeBe — K OOWJIBHOMY IOTOOTIENICHHUIO, YYAIleHWIO ITyJbCca W JBIXaHUs, PEe3KoW crabocTH,
TOJIOBOKPY)KEHHIO, MOSBICHUIO CYJIOpOT, a B TSKENBIX CIIydasX — BO3HMKHOBEHMIO TeruioBoro ynapa. Ilpu
MIEPEOXITAKICHUN BOSHUKAIOT TIPOCTYTHBIE 3a00JIeBaHUs, XPOHHUECKUE BOCTIAJICHHS CYCTAaBOB, MBIIIIL U JIP.

JUIs MCKITIOYEHUS! MEePEeUYMCICHHBIX BBIIIE HEraTUBHBIX MOCIEACTBHM HEOOXOJMMO MPaBHIIBHO BBIOMpAThH
napaMeTpsl MUKPOKIIMMATa B IIPOU3BOJCTBEHHBIX TOMEIIICHUSX.

B oTedecTBeHHBIX HOPMATUBHBIX JOKYMEHTAX BBEIACHBI MOHITHUS ONTUMAIIBHBIX U JOMYCTHUMBIX MTApaMETPOB
MUKPOKIMATa.  OnmumManibHblMU — MUKPOKAUMAMUYECKUMY — VYCIOBUAMU  SIBITIOTCS  TaKWe  COYCTAHHS
KOJINYECTBEHHBIX MTaPaMETPOB MUKPOKJINMATA, KOTOPbIE IPU JJITUTEILHOM M CUCTEMAaTHUECKOM BO3/ICHCTBUU HA
9eJIoBeKa 00eCTIeunBaOT COXPAaHEHNE HOPMATBHOTO (DYHKITMOHAIEHOTO U TETIIIOBOTO

COCTOSIHUSI OpraHuM3Ma 0e3 HaIpsDKEeHHs MEXaHM3MOB TepMoperymsauud. OHU 00ecreyrBaroT OLIyIIEHUE
TEIIOBOro KoM(opTa M CO3JaI0T MPEINOCHUIKH JIJIsl BBICOKOTO YPOBHS pab0TOCIIOCOOHOCTH.

Honycmumvimu ycnogusamu SIBIAIOTCA TaKMe COYETaHHMs KOJMYECTBEHHBIX NapaMeTpoB MHKpPOKIMMATa,
KOTOPBIE TPU JUTMTETFHOM W CHCTEMAaTHYECKOM BO3JICHCTBHM Ha YelIOBEKa MOTYT BBI3BATH NMPEXOMAIINE U
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OBICTPO  HOPMANM3YIOUIHECS W3MEHEHHS (YHKIMOHATBHOTO W  TEIJIOBOTO COCTOSHHUS OpraHu3Ma,
COMPOBOXAAIOIIMECS HANPSOHKEHHUEM MEXaHU3MOB TEPMOPETYISILUU, HE BBIXOIAIIMM 33  IPEIEIIbl
(U3HONIOTHYECKUX TPUCTIOCOOUTETBHBIX BO3MOXHOCTeH. [Ipm 3TOM He BO3HUKAET TOBPEXKICHUN WU
HapyLIEHUH COCTOSIHMSI 370pOBbS, HO MOTYT HaOJIONAThCA YXYALIEHUE CaMOYYBCTBHSI U CHU)KEHHE
paboTocrocoOHOCTH.

B TOCTe 12. 1.005-88 «Bo3myx pabouyeii 30HbI. OOIMe CaHUTAPHO-TUTHCHUYECKHUE TPEOOBAHMS»
MIPEJICTABJICHBI ONTUMABHBIE U JOMYCTUMBIC MapaMeTpbl MUKPOKJIMMATA B TIPOM3BOJACTBEHHOM IMOMEIICHUH B
3aBHUCHUMOCTH OT TSDKECTH BBIIIOJNHSEMBIX paboT, KOJMYECTBAa M30BITOYHOIO TeIla B MOMEIIEHWU U CE30HA
(BpeMeHU roza).

B cootBercTBuM ¢ 3TM ['OCTOM pa3inuvaroT XOJI0IHBIN U TIEPEXOAHBINA IEPHOIBI Toa (CO CPETHECYTOUHON
TeMIIepaTypoil HapyxHoro Bo3zayxa Humxe +10°C), a Taxxke Temaslid nepuof roga (c remmneparypoir +10°C u
BbIllle). Bce kaTeropuu BBIMOJHSEMBIX pabOT MOIpa3felisiioTcs Ha: Jierkue (dHeprosarparbl no 172BrT),
cpennelt TspkectH (3Hepro3arpatsl 10 172-293 Br) u Tshxensie (3uepro3arpartsl 6oaee 293 Br). 1o konuuecTBy
M30BITOYHOIO TeIjia BCE MPOM3BOACTBEHHBIC IOMEUICHHS MAENSATCS Ha MOMEIIEHUS C HE3HAYUTEIbHBIMU
M30BITKAMHU SIBHOH TEILIOTHI. (Qs 1 23,2]1x/M’*C) ¥ MOMEILEHHS CO 3HAYUTEILHBIM U30BITKOM SBHOM TEILIOTEI
(Qq T > 23,2J1x/M’c). IIpou3BOACTBEHHBIE IOMEILEHNS C HE3HAYUTEILHBIMM HM30BITKAMU SBHOM TEILIOTHI
OTHOCSITCS K «XOJOJHBIM LIEXam», a CO 3HAUUTEIbHBIMU — K «TOPSTUHM.

1
SIBHas TemyoTa — 3TO TEIUIOTa, IOCTYMAIOIIAs B IIPOU3BOJICTBEHHOE ITOMEIIEHHE OT 000PYIOBaHUs, OTOIHUTEIbHBIX TPUOOPOB,
COJTHEYHOT'O HAarpeBa, JIIOAEH U IPYTUX HCTOYHHUKOB BO3JICHCTBHA Ha TEMIEPATypy BO3yXa B 3TOM IOMEIIECHUH.

B xauecTBe nmpumepa ornpeaeuM onTUMaIbHBIE U AOMYCTUMBIE TapaMEeTPbl MUKPOKJIMMATa Ha MOCTOSTHHBIX
pabounx MecTax UCXOJs U3 CIASAYIONINX MOKa3aTesei: KaTeropus padoT — TsKenas, IEpUo/ rojia — XOJIO0JHbBIH,
MMOMEIIEHUS — C HE3HAYNTEIBHBIM U30BITKOM SIBHOM TEILIOTHI.

[To I'OCTy 12.1.005-88 HaxonuM cieayrolue napaMmerpbl MUKpOKJIMMATa:

Benuuuna napamempa
Iapamemp
Onmumanvras ‘ Jlonycmumas
Temmnepatypa Bo3ayxa, "C 16-18 13-19
OTHOCHUTENbHAS BIAXKHOCTh BO3/1yXa, % 40-60 He Oomee 75
CKOpOCTh ABMKEHUS BO3/1yXa, M/C He 6oimee 0,3 He 6onee 0,5

[Ipyu MOCTOSIHHOM TETIOBOM OOTyYeHUH YeJI0BEYECKOTO OPraHU3Ma HACTYMAIOT HAPYIIECHUS B ACSITEILHOCTH
€ro OCHOBHBIX CHCTEM M B IEPBYIO OYEpEAb CEPACYHO-COCYIMCTOM M HepBHOW cucreM. lIpenensHo
JOMYCTUMBI YpPOBEHb (HOPMHpYEMOE 3HAUY€HHE) MHTCHCHBHOCTH TEIUIOBOTO M3JIYYECHUS TpPH OOITydeHHH
MMOBEPXHOCTHU TeTa:

50% u 6o1mee — 35,0 Br/m°
Ot 25 10 50% - 70,0 Br/™®
He Goee 25% - 100 Br/m”

Jlnst moaiepkaHus HOPMAIBHBIX TapaMeTpOB MUKpPOKIMMara B pabodeil 30HE MPUMEHSIIOT CIEIYIONIue
OCHOBHBIE MEPOIPUATHS: MEXAHM3ALUWI0 M AaBTOMATHU3ALMI0 TEXHOJIOTMUECKUX IMPOIECCOB, 3alllUTy OT
HMCTOYHUKOB TEIUIOBOTO HW3JIYYCHHS, YCTPOMCTBO CHUCTEM BEHTHWJISIIIMH, KOHAMIIMOHUPOBAHUS BO3AyXa H
OTOIUICHHUS.

Kpome Toro, BakHOE 3HAU€HHWE HMeEET TMpaBWIbHAS OpraHu3alus Tpylda M OTAbIXxa pPaOOTHUKOB,
BBITIOJTHSIIONIUX TPYAOEMKHE paOOThl WM pabOThl B ropsuux Iiexax. s 3Tux Kareropuid pabOTHHUKOB
yCTpamBalOT CIelUaIbHbIE MeCTa OTAbIXa B MOMEIICHUSX C HOPMAJIBLHOW TeMIepaTypoi, OCHAIIEHHBIX
CUCTEMOM BEHTHJISLINA Y CHAOKEHUS INTHEBON BOIOM.

Paccmorpum Oonee mOApOOHO TMepedHCICHHBIE MEPONPHUATHSA. MexaHu3anmuss ¢ aBTOMAaTU3ALUS
MIPOM3BOJICTBEHHOTO TIPOIIECCa MO3BOJIAIOT JIMOO PEe3KO CHU3HWTH TPYAOBYIO HArpy3ky Ha paboTaromux (mMaccy
MOAHUMAEMOT0 U MIEPEMEIIAEMOr0 BPYUHYIO TPy3a, PACCTOSHUE MEPEMEILIECHUS IPy3a, YMEHbBIIUTh MEPEXO/IbI,
00yCJIOBJICHHBIE TEXHOJIOTHYECKUM TPOIECCOM, U Jp.), TUO0 BOBCE yOpaTh 4YEIOBEKa M3 MPOW3BOJICTBEHHOU
Cpelbl, TEPENIOKUB €ro TPYIOBbIe (PYHKIIMM HAa aBTOMATH3UPOBAaHHBIE MAlIMHBI U 00opymoBanue. OnHAKO
ABTOMATHU3AIMS TEXHOJOTUYECKHUX MPOIIECCOB TPeOyeT 3HAUYNTEIHHBIX SKOHOMUYECKHUX 3aTPaT, YTO 3aTPYIHSICT
BHEJPEHUE YKa3aHHBIX MEPOIPUATUN B TPOU3BOJCTBEHHYIO IPAKTHKY.
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Jnst 3amuThl  OT TEIJIOBOTO M3JYyYEHUs HCIOJIB3YIOT pa3JIMYHbIE TEIJIOM30JUPYIOIIUE MAaTepUalbl,
yCTpauBalOT TEIUIO3AIUTHBIE AKpPaHbl U CIEUHaIbHble CUCTEMbl BEHTWIALMUU (BO3AYIIHOE AYHIMPOBAHUE).
[lepeuncieHHble BBINIE CPEICTBA 3AIIUTHI HOCAT 0000MIAIONIEe TIOHATUE MENnio3auWUmHbIX CPeoCcms.
Tenno3zammTHBIC CPeACTBA JOKHBI 00ECIIEYMBATh TEIUIOBYIO 00JYIEHHOCTh Ha pabounx Mectax He 6onee 350
Br/M® 1 TEMIIEPATypy MOBEPXHOCTH 00opynoBaHus He Bhimie 35°C npu Temneparype BHyTPU UCTOYHUKA TEIUIa
10 100°C u He Bbiie 45°C — nipu TeMiieparype BHyTpY UCTOUHMKA Tervia Boiiie 100°C.

OCHOBHBIM IMOKa3aTeNeM, XapaKTepU3YIOMKUM dPGEKTUBHOCTh TEIUION30JISIIMOHHBIX MAaTEPHAJIOB, SBISETCS
HU3KHUN K03()(PUIIUEHT TeTIONPOBOAHOCTH , KOTOPBIN cocTaBisieT st 6onpmmacTBa 13 HUX 0,025-0,2 Br/™M'K.

! KoaddumneHT TemmonpoBoAHOCTH WM TEIUIONPOBOAHOCTH (1) TOKAa3bIBAaeT, KaKoe KOJIMYECTBO TEIUIA MPOXOIUT 33 CUET
TETUJIONIPOBOJHOCTH B €WMHUIY BPEMEHHU YCPE3 CAMHUYHYIO IJIONIaAb CTCHKH NPU PA3HOCTHU TEMIIEPATYP MEXKAY IOBEPXHOCTIMHU
cTeHku onuH rpaxyc. B cucteme CU pasmeprocts 4 Bt/m K.

JIisi  TETUTOM3OJISIIIAY  UCTIONIB3YIOT PA3]IMYHbIC MaTepUalibl, HampuMep, acOeCTOBYIO TKaHb M KapTOH,
CrelMalbHble OCTOH M KUPIUY, MUHEPAIbHYIO U IUIAKOBYIO BaTy, CTEKJIOTKaHb, YIJIEPOAHBIA BOMIOK U Jp.
Tak, B Ka4ecTBE TEIIOM3OJIALMOHHBIX MAaTePHAJIOB Ui TPYOOIIPOBOIOB Mapa U TOPSUYEH BOJBI, a TAKXKE VIS
TpYOOIIPOBOJOB  XOJIOJIOCHAOKEHHSI, MCIOIB3YEMbIX B IPOMBIIUICHHBIX XOJIOAWIBHUKAX, MOTYT OBITH
UCIIOJIb30BaHbI MAaTEPUAIBI U3 MUHEPAIBHOW BaThI.

TGHHOSaIIII/ITHI)IG 9KpaHbl HUCIIOJB3YIOT IJId JIOKAJIW3allMKM HCTOYHHUKOB TCIIJIOBOI'O H3JIY4YCHHA, CHUIKCHHSA
OOJIyUEeHHOCTH Ha PabOYMX MECTax, a TaKXKe I CHIDKEHHs TEMIepaTypbl MOBEPXHOCTCH, OKPYKAIOIIUX
pabouee MecTo. HacTp TEIJIOBOTO M3IIyYSHHSI SKPAHbBI OTPAXKAIOT, a YaCTh TOTJIOMIAIOT.

JIJ1si KOJIMYECTBEHHOW XapaKTePUCTHKH 3AIUTHOTO JACHCTBUS YKPaHA UCTIONB3YIOT CICAYIONINE MTOKA3aTEIH:
KpaTHOCTh OCJA0JICHUSI TEIUIOBOTO IOTOKAa (M), a Takke 3(P(PEKTHBHOCTh IEHCTBUS 3KpaHa (1),). OTH
XapaKTEPUCTHKH BBIPAKAIOTCS CIEAYIOIIUMHU 3aBUCHMOCTSIMU:

m =% urn, =%~100%,
2 1

rne £1 u E; — MHTEHCHBHOCTH TEIUIOBOTO OOJIydeHHs] Ha pabodeM MecTe€ COOTBETCTBEHHO /0 W IOCHe
YCTAHOBKH YKPaHOB, BT/M°.

Taxum 0Opa3om, oKaszaTenb m OMpeAeIseT, BO CKOJIBKO pa3 MepBOHAYAIBHBIN TEIUIOBOM MOTOK Ha pabodeM
MecTe MPEBbIIIAN TEIIOBOM OTOK HAa paboyeM MecTe Mociie YCTAaHOBKU HKPaHa, a [oKa3aTelb 1), — Kakas 4yacTb
U3 TIEPBOHAYAIIFHOTO TEIUIOBOTO TOTOKAa JOXOAMT JO pabodero Mecra, 3alldIIeHHOTO JKPaHOM.
D¢ heKkTUBHOCTS 1), U1 OONBIIMHCTBA SKPAHOB JISKUT B npenenax 50-98,8%.

PaznuuaroT TermooTpakaronue, TETUIONOTIONIAONINE M TETIOOTBOISIINE JKpaHbl. TeraooTpakaronme
9KpaHbl M3rOTABIMBAIOTCS W3 QMIOMUHMS WJIM CTajld, a Takxke (OJbI'M MM CETKM Ha HUX OCHOBE.
Tenonorionaronye 3Kpanbl MPECTABIAIOT COO0H KOHCTPYKIIMHM W3 OTHEYIOPHOTO KUpIUYa (TUIA I1aMOoTa),
acOecToBOro KapTOHAa WM CTeKia (Impo3payHble B3KpaHbl). TEIIOOTBOAIIME SKpaHbl — 3TO IOJIbIE
KOHCTPYKIINH, OXJIaKJaeMble U3HYTPH BOIOH.

CBoeoOpa3HbIM TEIJIOOTBO/AIIMM TPO3PAYHbIM SKPaHOM CIYXKHUT TaK Ha3blBaeMas BOJJHas 3aBeca,
KOTOPYIO YCTPaWBalOT y TEXHOJIOTMYECKMX OTBEPCTUH MPOMBIINUICHHBIX MMeYell W Yepe3 KOTOPYIO BBOJIST
BHYTpb I1€4el HHCTPYMEHTHI, 00pabaThiBaeMble MaTepHabl, 3arOTOBKU U JIp.

14.2. Co3panue TpedyeMbIX NapaMeTPOB MHUKPOKJIMMATA B IPOM3BOACTBEHHBIX MOMEILCHUSIX

Jns coznanust TpeOyeMbIX MapaMeTpoB MHUKPOKJIMMAaTa B IMPOM3BOACTBEHHOM IOMEIIEHUH NPUMEHSIOT
CUCTEMbl BEHTWISIMM ¥ KOHIMIIMOHUPOBAHHUS BO3/yXa, a TaK)K€ pa3jIMYHbIe OTONMUTEIbHBIE YCTpPOMCTBA.
BenTunsnus npencraBiser coboif cMeHy BO3AyXa B MOMELICHUH, MpeIHa3HAYEHHYIO0 MOJIeP)KUBAaTh B HEM
COOTBETCTBYIOIIME METEOPOJIOTMYECKUE YCIOBUS U YUCTOTY BO3YIIHON CPEIBI.

BeHTunsAus NoMEIeHni JOCTUraeTcsl yAaJeHUEM W3 HUX HarpeToro WIM 3arpsA3HEHHOIO BO3JyXa U
IoJa4ell YUCTOr0 Hapy»XHOro Bo3ayxa. IIoCckonbKy B JaHHOW IJ1aBe paccMaTpUBAeM CUCTEMBI BEHTHIISIUM,
npeJHa3HauYeHHbIE I 0OecreueHus 3aJJaHHbIX METEOPOJIOTHYECKUX YCIOBHM, pacCMOTPUM OOIIE€0OMEHHYIO
BEHTWISINIO, KOTOpasi OCYILECTBISET CMEHY BO3JlyXa BO BCEM IOMEIIEHUHU. Jlpyrve Tumbl BEHTHISILIUU
PacCMOTpEHBI Jaliee.

OO611eoOMeHHasi BEHTHIISALMS MTpeAHa3HaueHa J1s oiepKaHus TpeOyeMbIX TapaMeTpOB BO3TYIIHOM cpeibl
BO BceM o0beMe nomenieHus. Cxema Takoi CUCTeMbl BEHTHIISALIUY ITpeJIcTaBleHa Ha puc. 14.1.
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Hns s¢ddexTuBHOM pabOThl CcUCTEMBI OONICOOMEHHONW BEHTHISALMM TpPU TOAJNEPKAHUU TpeOyeMbIX
HapaMeTpoB MHKPOKJIMMAara KOJMYECTBO BO3MyXa, Hocrymaromero B momemeHne (Lnp), M0mKHO OBITH
NPaKTHYECKH PABHO KOJIMYECTBY BO3/IyXa, yAAIsIeMOro U3 Hero (Lyyy).

?’ 2’/ s A IS
g PRZAAAALY
1]
";"' < %
7 - Y
bi/k - AAM>
fu 'I{ﬁ/ I/a'j )
<+

Puc. 14.1. Cxema obueobmennoti eenmursuuu
(CTpe/ikaMH MOoKa3aHO HanpaBieHHe ABUXEHUA BO3yXa)

KonnuecTBo nmputodHOro Bo3ayxa, TpeOyeMoro Juis yaajdeHUs W30BITKOB SBHOW TEIUIOTHI M3 MOMEIICHUS
(Quse™ xJK/4), onipenensieTcs: BoIpaKeHUEM:

L — Qu36
np 1
Cpnp (tebzm _tnp)
3
rac: an — Tpe6yeMoe KOJIMYCCTBO IIPUTOYHOI'O B03L[yxa, M /‘I, C — y,HeHLHaH TECIIJIIOEMKOCTDH B03I[yxa IIpu

(14.1)

MMOCTOSIHHOM JaBiieHuu, paBHas 1 kJ[k/(kr-rpan); P,, — TIOTHOCTH TPUTOYHOTO BO3IYXa, Kr/M3; oorr —
TemImeparypa yaansemoro Bosayxa, ‘C; t,  — remmeparypa nputo4Horo Bosayxa, °C.

s 3¢ deKTUBHOTO yAaJleHUsT N30BITKOB SIBHOW TEIUIOTHI TEMIIEpaTypa MPUTOYHOTO BO3/IyXa JOJDKHA OBITH
Ha 5-8°C Huxe TeMIiepatrypsl Bo3ayxa B paboyeii 30He.

KonuyecTBO mpUTOYHOTO BO3ayXa, HEOOXOAMMOTO IJi YJAJdCHUSl BJIard, BBIJCIMBIICHCS B TOMEIICHUH,
pPaccUUTHIBAIOT 1O opMmyIe:

GBH

L =
np
pnp (debzm - dnpum)
rne G,, = Macca BOJISHBIX IapOB, BBIACIAIOMINXCS B IOMEIICHUH, T/4; d

, (14.2)

— COJep)KaHue BJIard B

6blm

yaaasieMoOM M3 MOMeIIeHHus Bo3ayxe, r/kr; d — COJIep)KaHHe BIIarM B HApY)XKHOM BO31yXe, I/KI; p, . -

npum
MJIOTHOCTh MIPUTOYHOTO BO3/TyXa, Kr/M.

[Ipy 0AHOBPEMEHHOM BBIJEIICHUN B MPOU3BOJICTBEHHOM MMOMEIIEHUH MapOB BIAard U U30BITOYHOM TETIOTHI
MOCJIE0OBATEIBHO TPOBOAAT pacder mo ¢opmynam (14.1) u (14.2) m B KadecTBe HCKOMOIO pe3yibTaTa
UCIOJNIB3YIOT OO0JIbIlIee U3 MOYUYEHHBIX 3HAYCHHH.

[locmocoOy mepeMeneHUuss BO3JYyXa BEHTUISAIHUA MOXKET ObITh KaK €CTECTBEHHOM, TaK U C
MEXaHHUYECKUM TMOOYXKJIEeHHEM, BO3MOXXHO TaKXe COYeTaHHe OSTUX JAByX cmocoOoB. Ilpu ecmecmeennoil
BEHTHJIAIIMKM BO3AYyX TMEPEMEIIAETCA 3a CUET Pa3HOCTH TEMIEpaTyp B MOMEIICHUM U HapY>KHOTO BO3/yXa, a
Takke B pe3ylbTaTe BETPOBOrO JaBJieHHs (nedcTBus BeTpa). CmocoObl €CTECTBEHHOM BEHTHIISIIIUU:
WHWIbTpAIKs, TPOBETPUBAHUE, adpallvs, C UCTIOJIb30BAaHUEM Je(IEKTOPOB.

[Ipu mexanuueckori BEHTUISALUMU BO3JYyX IEPEMEIIAETCS C IMOMOIIBK CHEIUATbHBIX BO3YXOAYBHBIX
MaIlTMH-BEHTUJIITOPOB, CO3/IAIOIINX OIMPEIEICHHOE JABJICHHE W CIYKAIUX IS MEepeMElIeHUs BO31yXa B
BEHTWJIALIMOHHOM ceTu. Yalie Bcero Ha NpakTUKE UCTOIb3YIOT OCEBBIE U Pa/INaIbHbIE BEHTUISATOPHI.

[lomMmecTy me¥cTBHUS BEHTWISANUA ObIBaeT 001MIe0OMEHHOM M MeCTHOU. OOwyeoOMeHHass BEHTHIISALIHS
obecrnieunBaeT ToOJAepKaHUE TPeOyeMBIX MapaMeTpOB BO3AYIIHOW Cpedbl BO BCEM 00beMe MOMEUICHHS, a
MeCcmHasi — B ONIPENICTICHHOMN €Tr0 YacTH.

Boznyx, BcachlBaeMblii BEHTHUISTOpAMU M3 aTrMoc(epbl, MOCIe OYHCTKM M MOJAOrpeBa IOCTYyMaeT B
crienuaabHble KaHaIbl, Ha3bIBAEMbIE BO3yXOBOJAMH, U PA3BOJUTCS MO MPOW3BOJCTBEHHOMY TOMEIICHHUIO.
Takass BEeHTWISIIIUS Ha3bIBaeTcs npumourou. HarpeTslid BO3AyX M3 MOMEMICHUS, COAEP KAl BOJSHBIE Maphl,
OTBOJIMTCS U3 MIOMEIICHHUS C IOMOIIBIO0 CHCTEMBI BEITSKHON BEHTHIISIINH.

[Tputo4Hast ¥ BHITSDKHAS BETBh BEHTHIIALIUKA MOTYT OBITh OOBEAMHEHBI, B ’TOM CIy4ae CUCTeMa BEHTUIISIIIHH
Ha3BIBACTCS NPUMOUHO-BLIMANCHOU. BONBIIOE pacIpOCTpaHEHUE HA TIPAKTUKE MOTYYHIa TPUTOYHO-BBITSKHAS
BEHTHJIALIMS C PELUPKYIALMei Bo3ayxa. [[ns Hee xapakTepHO UCIOJIb30BAHUE YACTH BO3/yXa, YAAJIIEMOro U3
MMOMENICHUSI ¥ TPOMIEANIET0 OYUCTKY B CHUCTEME MPUTOYHON BEHTWIALMH. [Ipu 3TOM pernupKyIupyronmi
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BO3AYyX pa30aBisIeTCsl YacThIO CBEXKEro BO3/yXa, IMOCTYMAKOLIEro U3 arMmocdepsl. lcrmonb3oBaHHe Takon
CUCTEMbI BEHTUJISILIMM TIO3BOJISIET CHU3UTH PAacXobl HA OUYHUCTKY BO3[yXa, MOCTYMAIOIIET0 U3 aTMOC(EphI, 1 Ha
€ro HarpeB B XOJIOAHOE BpEMsI rojia.

Kak yxe cka3zaHo BblIIlIe, sl CO3AaHUs TpeOyeMbIX MapaMeTpOB MUKPOKIMMATa Ha ONpEAeIEHHOM y4acTKe
MIPOU3BOJICTBEHHOTO NOMEIIEHHUS CIIY)KUT MECTHAsi MPUTOYHAsi BEHTWIILMA. B oTnumume oT o0meoOMeHHOM
MPUTOYHOM BEHTWISALMU OHA TMOJAET BO3AyX HE BO BCE IOMEIEHUS, a JHIIb B OTPAaHUYEHHYIO YacTb.
PasnuuaroT cinegyromue ycTpoucTBa MECTHOM IMPUTOYHOM BEHTWISALIMUA: BO3AYIIHBIC AYIIU U OA3MCHI, a TAKKE
BO3/TyIITHO-TEIIOBBIEC 3aBECHI.

Boszoywmnbie Oywu TPUMEHSAIOTCA Ui 3aIlUTHl paOOTAIONIMX OT BO3JICHCTBHSA TEIUIOBOTO H3ITyYCHHS
MHTEHCHBHOCTBIO 350 B1/M? 1 Gonee. [IpuHIIUIT AEHCTBUS ATOTO YCTPOMCTBA OCHOBAH Ha 001yBe pabOTArOIIETO
CTpyell YBI&KHEHHOTO BO3AYUIHOTO TIIOTOKa, CKOPOCTh KOTOporo cocrasiser 1-3,5 w/c. Ilpu stom
YBEJIMYUBAETCS TEIUIOOTAaua OT OpraHU3Ma YeI0BeKa B OKPYKAIOILYIO CPey.

B 6030ywmnbix oasucax, npenctaBiasoUMX cOOOH 4acTh MPOU3BOJCTBEHHOIO MOMEUIEHMS, OTPAHUYEHHOIO
CO BCEX CTOPOH IMEPEHOCHBIMH NEPEropoJIKaMH, CO3JAI0TCA Tpedyemble MapaMeTpbl MHUKPOKJIMMATA.
VYka3aHHbIE UICTOYHUKH HCIIONB3YIOTCS B TOPAYMX LiEXax.

JUig 3amuThl JIOJe OT MEepeoXJaKIACHHS B XOJOJHOE BpeMsl roja B JBEPHBIX MpoeMax M BOPOTax
YCTPaUBAIOT 8030YUIHbIE Y 8030VULIHO-Meniosble 3a6echl. [IpuHun ux paboThl OCHOBAaH HAa TOM, YTO IMOJI YIJIOM
K XOJIOAHOMY BO3AYIIHOMY TIOTOKY, IIOCTYIAOIIEeMy B TIIOMEIIECHUE, HAMpaBieH BO3AYIIHBIA MOTOK
(KOMHATHOH TeMIepaTypbl WIHM MOAOIPETHIN), KOTOPbIA MO0 CHHXKAET CKOPOCTb M HU3MEHSIET HaIlpaBlIEHUE
XOJIOTHOTO BO3YITHOTO MOTOKA, YMEHbINAs BEPOATHOCTh BO3HUKHOBEHUS! CKBO3HSKOB B MPOW3BOJCTBEHHOM
MMOMENICHUH, JTUOO MOJAOTPEBACT XOJIOAHBIN MOTOK (B CIy4yae BO3IYIIHO-TEIJIOBOM 3aBeckl). Takue BO3IYIIHO-
TEIUIOBBIE 3aBEChl YCTAHOBIEHbl Ha BXOJIaX Ha CTAHIIMM METPOIOJMTEHA, a TakKe B ABEPSIX KPYIHBIX
Mara3uHoB.

B nacrosimiee Bpems ais moajepikaHusi TpeOyemblX MapaMeTpoB MHUKPOKIMMATa MIMPOKO MPUMEHSIOTCS
YCTAaHOBKHM JJISI KOHJIUIIMOHUPOBAHUS BO3AyXa (KOHIUIIMOHEPHI). Konouyuonuposanuem 6030yxa Ha3bIBACTCS
CO3/IaHH€ M aBTOMATUYECKOE MOJEP>KaHUE B MIPOU3BOJCTBEHHBIX UM OBITOBBIX MOMEIICHUIX HE3aBUCHMO OT
BHEUIHUX METEOPOJIOTMYECKUX YCIOBUI NMOCTOSHHBIX WJIM H3MEHSIOLIUXCS MO0 ONpPEJEIeHHON Iporpamme
TEMIIEPATypbl, BIAKHOCTH, YHUCTOTHI U CKOPOCTH JIBIDKEHHUS BO3JlyXa, COUYETaHHME KOTOPBIX CO3/aeT
KOM(OPTHBIE YCIOBUS TPyAa WM TpeOyeTcs IUisi HOPMAJbHOTO MPOTEKAHMsI TEXHOJOTHMYECKOTO IpOIecca.
Konaumuonep — 3To aBToMaTu3upoBaHHAs BEHTHISIIMOHHAS YCTAHOBKA, KOTOPasi MOJICPKUBAET B TIOMEIICHUH
3aJlaHHBIE MapaMeTpbl MUKPOKJIMMAaTa. DKCIUTyaTalisl yCTAaHOBOK JJIsI KOHIWIMOHUPOBAHUS BO3yXa OOBIYHO
JOPO’Ke, UeM BEHTUIISIIIHOHHBIX CHCTEM.

Jlia moasiep)kaHus 3aJaHHOM TeMIlepaTypbl BO3AyXa B MOMEUIEHUSIX B XOJOJHOE BPEeMs rojla UCIOJIb3YIOT
pa3IMYHbIE CUCTEMBI OTOIUJICHHS: BOJISIHAS, TAPOBasi, BO3IYIIHAS U KOMOMHUPOBAHHAS.

B cuctemax goosnozco omonnienus B KaueCcTBE TETUIOHOCHUTEIIS UCTIONB3YETCs BoJa, Harperas 6o g0 100°C
6o meperperas BBIIIE 3TON TeMIEepaTypbl. DTH CHCTEMbI OTOIUICHUs HanOomee 3QGEeKTUBHBI B CAHUTAPHO-
THTUEHHYECKOM OTHOIICHHH.

CucreMbl napogoeo omonjieHuss WCHONB3YIOTCS, Kak TMpaBWiIO, B MPOMBIIUICHHBIX MOMEIICHUIX.
TerioHOCHTENEM B HUX SIBJISIETCS BOASIHON Iap HU3KOTO UJIM BBICOKOTO JIaBJICHHUSL.

B 6030ywnbix cucmemax s OTOIUIEHHMSI HWCIONB3YETCSl HArpeThlii B CHEHUANBHBIX YCTaHOBKAX
(kanmopudepax) Boznyx. Kombumuposaumvie cucmemsbi OTOIJICHUS WCIOIB3YIOT B KadyeCTBE HJIEMEHTOB
PacCMOTPEHHBIE BBIIIE CUCTEMBI OTOIIJICHHUSI.

[TapameTpel MHUKpOKIMMAaTa B MPOU3BOJACTBEHHBIX IMOMEIICHUAX KOHTPOJIHUPYIOTCS  Pa3TUYHBIMUA
KOHTPOJIbHO-U3MEPUTENbHBIMU TpuOopamu. [l M3MepeHus: TeMImeparypbl BO3ayXa B IMPOHM3BOJACTBEHHBIX
MTOMEIIEHUAX MMPUMEHSIOT PTYTHBIC (U1 U3MepeHus Temmepatypsl Beiie 0°C) U ciupToBbIe (JII H3MEPEHUS
temmeparypbl Huxke 0°C) Tepmomerprl. Eciau TpeOyeTcss MOCTOsSIHHAS PETUCTpalus U3MEHEHHUS TeMIIepaTyphl
BO BPEMEHHM, HCIIOJIB3YIOT MPUOOpPHI, Has3biBaeMble TepMmorpadamu. Hampumep, oTeuecTBeHHBIH mnpudop —
tepMmorpad tuma M-16 — peructpupyer M3MEHEHHE TEeMIIepaTypbl 3a ONpeAeNeHHBIH Nepuoa (CYTKU WIH
Hezento). CylecTBYIOT U JpyTrue yCTPOMCTBA Uil U3MEPEHUs TEMIIepaTyphl BO3/lyXa, HAIPUMED, TEPMOMApHI.

Jis  u3MepeHuss OTHOCUTEIBHON BJIQKHOCTH BO3JyXa HCIONB3YIOTCS TMPUOOPBI, HA3bIBacMbIe
MICUXPOMETPAMU U TUTPOMETPaMH, a JJsi PEerucTpaliy HW3MEHEHHs 3TOr0 IapamMeTpa BO BPEMEHM CIIY)KUT
rurporpad.

[Ipocrenmmii ICUXPOMETP — 3TO YCTPOMCTBO, COCTOSLIEE U3 CYXOT'0 U BIAXKHOTO TEPMOMETPOB. Y BIIAKHOIO
TEPMOMETpa pe3epByap OOCpHYT THUTPOCKOMMYECKOW TKAaHBIO, KOHEI] KOTOPOl OMyIleH B CTaKaHYMK C
IUCTWJUIMpOBaHHOW BoaoM. Cyxoil TepMOMETp IOKa3blBae€T TEMIIEpaTypy BO3[AyXa B MPOU3BOACTBEHHOM
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MIOMEIICHUH, a BIAXHBI — OoJiee HU3KYIO TEMIIEpaTypy, TaK KaK HUCHapsIONIascs C MOBEPXHOCTH BIaKHOU
TKaHH BOJA OTHMMaeT TeIUIo Yy pe3epByapa TepMmomerpa. CyIIECTBYIOT CIELUUAIbHBIE I1E€PEBOAHBIE
NICUXPOMETPUYECKUE TaOJIHIIbI, TO3BOJISIONIME IO TEMIepaTypaM CyXOoro M BJIQXHOTO TEPMOMETPOB
OIPENIENIATh OTHOCUTENIBHYIO BIaKHOCTh BO3/1yXa B [IOMELCHHH.

Bosiee ClOXHBIM 1O KOHCTPYKIIMH, HO M 0OoOJiee TOYHBIM SIBJISIETCS TaK HA3bIBAEMBIH acCHUpPAlMOHHBIHN
IICUXPOMETP, KOTOPBIH TAaKXK€ COCTOMT U3 CYXOI0 U BJIAXXHOI'O TEPMOMETPOB, IIOMEIIEHHBIX B METAJUINYECKUE
TpyOKH U 00IyBacMbIX BO3AYXOM CO CKOPOCTBhIO 3—4 M/C, B pe3yibTare Yero MOBBIIIAECTCS CTAOMIBLHOCTD
[IOKa3aHUH TEPMOMETPOB U MPAKTUYECKH YCTpPAHSETCA BIMSAHME TEIUIOBOro H3iydeHus. OmpeneneHue
OTHOCHUTEIIFHOW BJIQXKHOCTH OCYIIECTBIISIETCS TaKKE€ C HCIOJIb30BAaHMEM TICUXPOMETPHUECKUX TaOJIHII.
AcnupanvoHHble TMCHXPOMETphbl, Hampumep MB-4M wmm M-34, Moryr OBITH HCIIONB30BaHbI IS
OJIHOBPEMEHHOT'0 U3MEPEHHUS B IOMEILIEHUHU TEMIIEPATYPhl BO3lyXa U OTHOCUTEIbHON BIAXKHOCTH.

JIpyruM yCTPOHCTBOM JJIsi OIpPEICNICHUS] OTHOCHTEIbHON BIIQAXKHOCTU CIIY’)KUT THUTPOMETp, JeHCTBHE
KOTOpPOTO OCHOBAaHO Ha CBOMCTBE HEKOTOPBIX OPraHMYECKUX BEIIECTB (OPraHUYECKUX MeMOpaH,
YeJI0BEYECKOI'0 BOJIOCA) Y/UIMHATHCS BO BIAKHOM BO3/lyX€ U YKOpauMBaThCs B cyXoM. M3mepss nedopmaruio
YyBCTBUTEIHHOTO JIEMEHTa (MEMOpaHbl WM BOJIOCA), MOKHO CYJHUTh O BEJTMUYMHE OTHOCUTEILHOW BIAXKHOCTH
B IIPOU3BOJACTBEHHOM IOMelleHuu. ['urporpadbl 3amuChIBAalOT HM3MEHEHUS BEIMYUHBI OTHOCUTEIIBHON
BJIQKHOCTH Kak (yHKUWIO BpemeHHU. [Ipumepom Takoro rurporpada MOXKeET CIyXuTh npubop tuma M-21,
KOTOPBIN OCYIIECTBIISIET CYTOUHYIO WJIM HEJIEJIbHYIO 3allUCh PErUCTPUPYEMOro apaMeTpa.

CkopocThb ABMKEHUS BO3/lyXa B IPOU3BOJCTBEHHOM IOMELIEHUH U3MEPAETCs NPUOOpaMy — aHEMOMETPAMHU.

PaboTta KpbUIbYATOr0 aHEMOMETpPa OCHOBAHA HAa M3MEHEHUH CKOPOCTH BpalllEHHs CIELUaIbHOIO KoJeca,
OCHAIICHHOT'O  AJIOMUHUEBBIMU  KpPbUIbSIMM, DPACIOJIOKEHHBIMU TOJ  yriioM 45° K  IUIOCKOCTH,
NEepIEHINKYIIIPHON ocH BpalieHus kosneca. Och Kosieca COEMHEHA CO CUeTYUKOM 000poToB. Ipu n3mMeHenuu
CKOPOCTH BO3/YIIHOI'O IOTOKA U3MEHSIETCS U CKOPOCTh BpallleHUs KOJeca, T. €. YBEIMUUBaeTCs (YMEHbLIAeTCA)
qucia0 OOOpPOTOB 3a ONPEAETCHHBIM MPOMEXYTOK BpeMeHH. [lo 31Ol MHpOpMauM MOXXHO ONpEAETIUTH
CKOPOCTb BO3/1YIIHOI'O IIOTOKA.

KpbuibuaTble aHEMOMETPBI PEKOMEHYeTCsl MPUMEHATh AJISl U3MEpPEHHs] CKOPOCTH BO3YLIHOIO IOTOKa B
unTepBaiie 0,4-10 m/c, mpu ckopocTsax 1-35 mM/C MPUMEHSIOTCS YalleyHble aHEMOMETPBI, B KOTOPBIX KPBUIbS
3aMeHeHbl yanieukamu. [Ipumepom kpbuibuatoro aHemomerpa ciy:kut npubop ACO-3 tun b, yameuynoro —
tunt MC-13.

CylecTByloOT M Jpyrue mpuOOpbl JUIsl HM3MEPEHHMs CKOPOCTH [JBM)KEHHUS BO3JyXa: IIApoBble WIH
LHWIMHIPUYECKHUE KaTaTEPMOMETPbI U TEPMOAHEMOMETPHI.

VMHTEHCUBHOCTD TEMJIOBOIO M3JIYYEHHs B OTEUYECTBEHHOM NPAKTHKE U3MEPSIOT AKTUHOMETPAMH, JEHCTBUE
KOTOPBIX OCHOBAHO Ha MOTJIOIEHNH TEIUIOBOTO U3IYYEHUs U PErHCTPaIK BhIACIHUBILEHCS TEMJIOBON SHEPTHH.
ITpocreiimmii TeroBol MpueMHUK — TepMmornapa. OHa npeAcTaBiIsieT co00i IEKTPUYECKUN KOHTYp M3 JIBYX
MIPOBOJIOK, M3TOTOBJIEHHBIX M3 Pa3IMYHBIX MaTepuajoB (KaK METAJJIOB, TaK W MOJIYIPOBOAHUKOB), HallpUMEP
Me/Ib—KOHCTaHTaH, cepedpo—Taniaaui, cepedpo—BUCMYT, BUCMYT—CypbMa, BoibppaM—peHuil u ap. [lse
MPOBOJIOKM U3 PAa3JIMYHBIX MaTepHaJiOB CBAPUBAIOT WM CIIAaUBAalOT MexAay coOoi. TeroBoe wu3inydeHue
HarpeBaeT OJMH W3 CIaeB JBYX IIPOBOJIOK, B TO BpPEMsS Kak JpYrol cHail CIyXWUT Il CpaBHEHUS U
nojajepkuBaeTcss npu noctosHHoi Temmepatype (Tp). DnexkTpuyeckas cxema TepMmoIapbl MpeJCcTaBiIeHa Ha
puc. 14.2.

& ,o

Puc. 14.2. Tepmonapa, cocmonuasn u3 mamepuasa A u B

JIBe mpoBOIOKM U3 MaTtepuaioB A u B cocTaBisitoT anekTpuueckuii KOHTyp. [Ipu HarpeBe 0HOTO U3 CrIaeB
TEIUIOBBIM M3JIydeHueM a0 Temreparypbl 1 BosHukaeT TepMOoOJC Vag, BenmnumHa KOTOpPOM HU3MEpsieTcs
BosbT™METpOM. Tepmo3/IC B GonblioM HHTEpBAIE TEMIIEPATYyp MPSAMO MPONOPIIHOHAIbHA pasHocTu 1T— Ty (T1e,
To — TemmnepaTypa X0JI0IHOTO CI0sI TEPMOMAPHI):
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Ve =& (T —Tp).
Benmuunna &,; HocuT Ha3BaHue kod(p¢uuuenra 3ecOexa i BemecTs A u B. Ortor sddekr HazbiBaroT

TepModsiekTpudeckuM i dpdekrom 3eebexka B decTh ero orkpeiBatens (1821 r.). MuHorma n tepmomap
COCIMHSIIOT MEXIy COOOM MOCIeI0BATENbHO, TIOyUas MPHU ATOM TEPMOAIEKTpHIecKyto Oartapeto. Tepmod/IC u
COOTBETCTBEHHO YyBCTBHTEIHLHOCTH 3TOTO MPUOOpA B 72 pa3 BBIIIE, YeM Y OOBIYHOW TEPMOIIAPBI, YTO MO3BOJISIET
M3MEPSThH TEIUIOBOE M3ITyYCHHE MO HHTCHCUBHOCTH.

B OCHOBY MpOMBINIICHHBIX MPUOOPOB JJisi HM3MEPEHUS WHTCHCUBHOCTH TEIUIOBOTO W3IIyYCHUS —
AKTHHOMETPOB — TIOJIOKEH HPUHIIMIT TEPMOIJICKTPUIECKON OaTapen. UyBCTBUTEIBHBIN JIEMEHT aKTHHOMETPA
COCTOWT W3 ATIOMUHHUEBOW IIACTHHKU, HA KOTOPOW B IIAXMATHOM MOPSIKE PACIIONOXKCHBI 3aUCpPHCHHBIC U
OnecTsAnIre CEKIUHU. 3a4epHEHHBIC IMOJIOCKHM WHTCHCHUBHO IMOIJIOMIAIOT TEIUIOBOC H3IyYeHHE, a OJiecTsue
OTPaXXalT €ro, MO3TOMY IMEPBbIC M3 HUX HArPEBAIOTCS 3HAYUTEIHLHO CHIIbHEE, YeM BTOphIe. [lomoXuTenbHbIC
Cllau TepMOIap, COSAUHEHHBIE MEXKIY COOOW IMOCIEI0BATEIBbHO MPHCOCIUHEHBI K 3a4ePHEHHBIM IOJIOCKaM
ATIOMUHUEBON (DOJIBTH M HATPEBAIOTCS TI0J] BO3ACHCTBHEM TEIUIOBOTO M3Ty4YEHUS 3HAYUTEIHHO CUJIIbHEE, YeM
OTpHIIATENIbHBIC CIaM, MPUCOCTUHEHHBIC K ONecTAImM rmosiockam. [1o Bo3aelicTBUEM pa3HOCTH TEMIIEPaTyp
Bo3HHKaeT TepMoD/IC, koTopas u3Mepsercs 4yBCTBHTEIBHBIM MPUOOPOM, OTTPATyHMPOBAHHBIM B €IWHHUIAX
TETJIOBOM paualuu (BT/MZ).

[Ipu OTKJIOHEHUH MapaMeTPOB MUKPOKJIMMATA OT BEIWYUH, CO3MAOIINX KOM(OPTHBIE YCIOBHS, OOIBIIOE
3HAYCHUE UMEET MPABUIIBHBIN BBIOOD crienoexibl. [Ipu paboTe B MOMEHICHUSX C MIOHMKEHHON TeMITepaTypoin
BO3/yXa HEOOXOAMMO HCIIOJB30BaTh YTEIUICHHYIO crienoaexmy. s nmepconana, 3aHATOTO B TOPSYHMX IeXax,
UCTIOJIB3YIOT CIICLOJICK Ty, U3TOTOBICHHYIO M3 MaTEPUAIOB C HU3KOW TEILIONPOBOIHOCTHIO.

KonTpoJbHbIE BONPOCHI

UYro Takoe BO3ayX paboueit 30HbI?

Kakue ocHOBHBIE HOpMHUpYEMBIE IIOKA3aTEIN MUKPOKJIMMAaTa BO3lyxa padoueil 30HbI Bbl 3HaeTe?

Yro saBisieTC HCTOUHUKAMHU TEIUIOBOTO U3I1y4CHUS?

UTto Takoe TepMOperyisliys YeI0BEYECKOro opranuzma’?

M3 KakuX OCHOBHBIX IIPOLECCOB COCTOMT TEIUIOOTHAua YEJIOBEYECKOIO OpraHU3Ma B OKPYKAIOILYIO

cpeny?

Kak BIMAIOT Ha YEJIOBEYECKUI OpPraHu3M TEMIIEpAaTypa OKPYXKaroLIEro BO3AyXa, €ro OTHOCUTENbHAs

BJIQXKHOCTb M CKOPOCTh JABM)KEHUS?

Kak BbIOMparoT napamMeTpsl MUKPOKIMMATA B IPOU3BOJCTBEHHOM MOMEIIEHUU?

8. MaiiTe ompeernieHue MOHITHN «ONTHMAJIBHbIE TapaMeTPhl MUKPOKIINMATa» M «IOMYCTHMEIE ITapaMeTphl
MUKPOKJIMMATa».

9. Kakme meponpusTHS HCIONB3YIOT JUIS TOJJICPKaHUS HOPMAJIBHBIX IMapaMeTPOB MHKpPOKJIMMAaTa B
paboueii 30He?

10. MaiiTe onpeneneHne MOHATHI «BEHTWISIIAS BO3AyXa» U «KOHJAUIIMOHUPOBAHUE BO3TYXa».

11. Kak paccuutaTh KOJMYECTBO NPUTOYHOIO BO31yXa, TpeOyeMoro ais yAaleHHs H30BITKOB SIBHOM
TEIUIOTHI U BJIaru U3 NOMeleHus?

12. Yto Takoe ecTecTBEHHAs BEHTWIALMS U BEHTUIIALMS ¢ MEXaHHUUYECKUM MO0y KIeHUEM?

13. MlaiiTe ompezencHHe MOHSITHN «IIPUTOYHAS BEHTWISIHSA», BBITSDKHAS BEHTHIISAIHSY M «IIPUTOYHO-
BBITSDKHAsI BEHTUJISILIASI.

14. Yro Takoe BO3yILIHBIE AYIIH, BO3IYIIHbBIE 0a3UChI, BO3YIIHBIE U BO3AYLTHO-TEIJIOBHIE 3aBECHI?

15. Kakue cucremMbl OTOIJICHHS BB 3HaeTe?

16. HaszoBute mpuOOpPHI U yCTPOHCTBA AJIsT H3MEPEHUS METEOPOIOTHUECKUX YCIOBUH.

agrwdE

o

~

I'masa 15. Bo3neiicTBHe Ha OPraHM3M 4YeJI0BeKAa BPEAHBIX BeleCTB, COACPKAIMXCH B BO3AyXe
paboueii 30HbI

15.1. Buabl BpeHbIX BelleCTB

BrinmonHenue pa3inyHbIX BUIOB padOT B MPOMBIIUIEHHOCTH COMPOBOXK/IAETCS BbIIECIECHUEM B BO3YIIHYIO
Cpely BpEeAHBIX BEIECTB. BpedHoe seujecmso — 3TO BELIECTBO, KOTOPOE B CiIydae HapyIIeHUs TpeOOBaHMMA
0€30MacHOCTH MOXKET BbI3BaTh IPOM3BOJCTBEHHBIE TpPaBMbI, MNPOQPECcCCHOHANbHbIE 3a00J€BaHUs WU
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OTKJIOHEHHSI B COCTOSTHUU 3[IOPOBBS, OOHApYKHBaeMble KaK B Ipoiiecce paboThl, TaK U B OTJAJICHHBIE CPOKU
KU3HU HACTOSUINX U MOCIEIYIOIINX TOKOJICHHH.

Haubonee 6naronpusiTen i IbIXxaHust aTMoc(epHbIi Bo3ayX, coaepxanuii (% mo odvemy) azora — 78,08,
kuciopona — 20,95, uneptHbix razos — 0,93, yriekucnoro raza — 0,03, npounx razos — 0,01.

Heo0xonuMo oOpamaTh BHUMaHUWE M Ha COJIEp)KaHHE B BO3JyXe 3apsDKEHHBIX YacTUIl — HOHOB. Tak,
HampuMep, M3BECTHO OJaroTBOPHOE BIMSHHME Ha OPTaHM3M 4YEJIOBEKAa OTPHUIATENIbHO 3apsSKEHHBIX HOHOB
KHMCIIOpO/ia BO3IyXa.

Bpennble BemecTBa, BhIICISIONIMECS B BO3AYX padoueil 30HbI, U3MEHSIOT €ro COCTaB, B Pe3yJbTaTe Yero OH
CYIIECTBEHHO MOXET OTIMYATHCS OT COCTaBa aTMOC(EpPHOro Bo3ayxa.

[Ipu mpoBeneHUM pa3IUMYHBIX TEXHOJIOTWYECKUX MPOLECCOB B BO3AYX BBIACISAIOTCA TBEPIbIE U KUIKHE
YaCTHIIbI, @ TAK)XKE Mapbl U ra3bl. [1apsl U ra3el 00pa3yroT ¢ BO3AYXOM CMECH, a TBEPAbIC M )KUIKUE YaCTUIIBI —
a’pOJIUCIIEPCHBIE CUCTEMBI — a’pO30JIH. Adpo30oiamu HA3BIBAIOT BO3AYX WIM Ta3, cojiepxamiue B cebe
B3BEIICHHBIC TBEPJbIC WM KUAKUE YACTUIIBI. A3PO30JU MPHUHSITO JEIUTh HA MBUIb, IbIM, TyMaH. [Ipimu wim
JBIMBI — 3TO CHUCTEMBI, COCTOSIIIIME U3 BO3/AyXa UIIU ra3a U paclpeeleHHbIX B HUX YaCTHUI[ TBEPAOrO BEIIECTBa,
a TYMaHBI — CUCTEMbI, 00pa30BaHHBIC BO3YXOM WJIH Ia30M U YaCTULAMH KUIKOCTH.

PasMepbl TBEpIbIX YACTHIL IbUICH MpPeBbImAT 1 MKM', a pasMepbl TBEPABIX YACTHI AbIMA MEHBIIE TOTO
3HaueHus. PaznuuaroT kpynHoaucnepcHyto (pa3Mep TBepbiXx yacTuil 6onee S0 MKM), cpeHeIucIepcHyo (0T
10 mo 50 mMxMm) u MenkomucrepcHyro (pazmep uvactuil meHee 10 MkM) mbuib. Pa3mep >KMIKHMX YacTwil,
00pa3ymIuX TyMaHbl, OOBIYHO JIEKUT B mipenenax ot 0,3 10 5 MKM.

T v (1 muxpomerp) = 10° m.

HpOHI/IKHOBeHI/Ie BpCAHBIX BCHICCTB B OpraHu3M YCJIOBCKA IMPOHUCXOAUT 4YCPC3 AbIXATCIIbHBIC IIYTHU
(OCHOBHOﬁ HYTB), a TAKXKC 9€pe3 KOXKY U C HHHlCﬁ, CCJIM YCJIOBCK IIPUHHUMACT €€, HaXOJJACb Ha pa60qu MCCTC.
HCﬁCTBHG OTUX BCIICCTB CJICAYCT paCcCMAaTpPUBATh KaK BO3JICHCTBUEC ONACHBIX HIIH BPCAHLIX NPOU3BOJCTBCHHBIX
(baKTOpOB, TaK KaK OHH OKa3bIBalOT HCI'aTHBHOC (TOKCH‘IGCKOGZ) JEeHUCTBUE Ha OpraHu3M 4YcCJIOBCKA. B
pPE3YIbTATC BO3JICHCTBUS JITHX BEIICCTB Y 4YCJIOBCKAa BO3HHUKACT OTPABJICHHUC — 00JIe3HEHHOE COCTOSHHE,
TSAKECTb KOTOPOT'O 3aBUCUT OT IIPOAOJIZKUTCIIbBHOCTH BOSI[GIZCTBPIH, KOHOCHTPAaIWHU U BUJd BPCAHOI'O BCIICCTBA.

Tokcuunoctp — SAJOBUTOCTD, CIIOCOOHOCTE HCKOTOPBIX XWUMHUYCCKUX H OMOJIOTHYECKHX BCHICCTB OKa3bIBATb BPEAHOC
BO3}1€I7[CTBPI€ Ha )XUBbBIC OPTraHU3MBI.

Cyl1ecTBYIOT pa3iMyHble KiIacCu(UKaIMK BPEIHBIX BELIECTB, B OCHOBY KOTOPBIX IMOJIOKEHO UX JIEHCTBUE
Ha yesioBeuecKuit opranusMm. B coorBercTBuu ¢ Hanbomnee pacnpoctpaneHHol (o E.S. FOauny u C.B. benosy)
KiIaccu(uKalnueil BpelHble BEIIEeCTBA JEJIATCS HA MIECTh TIPYMI: OOLIETOKCUYECKUE, pa3Apakaroliue,
CEHCUOMIIM3UPYIOIIME, KaHIEPOTreHHblE, MyTareHHble, BIMSIONIME Ha PENPOAYKTUBHYIO (JIETOPOIHYIO)
(GYHKIMIO YETIOBEUECKOI0 OpraHu3Ma.

Obwemoxcuyeckue 6ewjecmea BBI3BIBAIOT OTPABJIEHUE BCEr0 OpraHu3Ma. JTO OKCHJ YIJIepojia, CBUHEIL,
PTYTh, MBILIBSIK U €TI0 COEIUHEHMSI, OEH30J1 U JIp.

Pasopasicarowue 6ewjecmea BBI3BIBAIOT pa3fpa)keHUE JbIXATEIbHOTO TpakTa M CIU3UCTBIX 000J0YeK
4eJI0BE4YECKOro opranusma. K 3TuM BemecTsaM OTHOCATCS: XJIOP, aMMHUAK, I1aphl alleTOHA, OKCHU/BI a30Ta, O30H
U psifi IPYTUX BELIECTB.

Cencu6wzu3upyi0u4ue3 sewecmea NEUCTBYIOT KaK aJJIEPTeHBL, T.€. IPUBOIAT K BOSHUKHOBEHHIO anneprpm4 y
YeJoBeKa. OTHM CBOWCTBOM o00MagaroT (OopMalblerui, pa3IudHble HUTPOCOCIWHEHMs, HUKOTHHAMUI,
TeKCaxJopaH u Jp.

CeHcuOmm3anus — MOBBIIICHAE PEAKTUBHON YyBCTBUTEILHOCTH KIIETOK U TKAHEH YEIIOBEUYECKOTO OPraHU3Ma.
4
Anneprus — HeoOBIYHBIE, HCHOPMAJIbHBIC, PEAKITUH OpTraHu3Ma, HAPUMED MOSBICHHUE ChITH.

Bo3sneiictBue xanyepoeennvix geujecme Ha OpraHW3M YeJIOBEKa NMPHBOANUT K BOSHUKHOBEHHUIO M Pa3BUTHIO
3JI0KaYECTBEHHBIX OMyXoyiel (pakoBbIX 3aboneBaHuil). KaHIEpOreHHbIMH SBIAIOTCS OKCHUIBI Xpoma, 3.4-
OeH3NMpeH, OEPUILINIL U ero COeTUHEHMs, acOecT U Ap.

Mymacennvie 6ewjecméa TpU BO3IACUCTBUM HAa OPraHU3M BBI3BIBAIOT H3MEHEHHME HACII€ACTBEHHOU
uH(popManuu. ITO paOaKTUBHbIE BEILIECTBA, MAPTaHeLl, CBUHEI U T.1.

Cpenu sewjecms, nusawux Ha penpooyKmMuBHyI0 (QYHKYUIo 4el1068e4eckoco op2anusma, ciaegyeT B IepBYIO
o4yepens Ha3BaTh PTYTh, CBUHEL], CTUPOJI, MapraHell, psAl paIloaKTUBHBIX BEIIECTB U JP.

[Tei1b, momajzast B OpraHu3M 4eJOBEKa, OKas3blBaeT (UOpPOreHHoe BO3/JeHCTBHE, 3aKiIIOyarolieecs B
pa3apakeHUH CIM3UCTBIX 000JI0UEK AbIXaTeabHbIX MyTel. Ocenas B IETKUX, MbUIb 3ajiepKuBaeTcs B HUX. [Ipu
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JUTUTETHHOM BJIBIXaHWUU TBUTH BO3HUKAIOT MPOQPECCHOHATbHBIC 3a00JIeBaHUs JIETKUX — MHEBMOKOHUO3BL. [Ipu
BIBIXaHUU TBLIM, COJAepsKalieldl cBoOOaHBIM auokcua kpemuus (SiO;), pasBuBaeTcst Haubojice H3BECTHAs
dbopMa THEBMOKOHHMO3a — CHJIMKO3. ECTW AHOKCHI KpEeMHUS HAXOAWTCS B CBS3aHHOM C JIPYTUMH
COCIMHCHHUSIMH COCTOSTHUHM, BO3HHKaeT mpodeccruoHanbHOe 3abosieBaHne — cuimkaTo3. Cpeau CUIIMKATO30B
HamOoJIee pacIpoCTpaHEHBI aCOECTO3, IIEMEHTO3, TAIBKO3.

Jlnst Bo3myxa paboueld 30HBI NMPOM3BOJCTBEHHBIX MomemeHuid B coorBerctBuu ¢ ['OCT 12.1.005-88
yCTaHaBIMBAIOT TpeaenbHo nomyctumble KoHueHtpauuu (I1JIK) Bpenubix BemectB. ITJIK BbIpaxkaroTcs B
MUJUTUTpaMMax (MT) BpEHOTO BEIIECTBA, MPUXOIAIIErocs Ha 1 KyOu4Yeckuii MeTp Bo3yxa, T. €. MI/M.

B coorBerctBuu ¢ ykazanubsiM Bbiie ['OCTom ycranosienst [1JIK mist 6onee wem 1300 BpeaHbIX BeUIecTs.
Eme npubnusutensho st S00 BpemHBIX BEIISCTB YCTAaHOBJICHBI OPHEHTHPOBOYHO O€30MACHBIC YPOBHHU
BozaeiictBust (ObBYB).

I[To TOCT 12.1.005-88 Bce BpenHble BELIECTBA IO CTENEHUW BO3JCUCTBUS HA OPraHU3M YeJIOBEKa
MOAPA3ACIAIOTCS Ha CIENYIOLIUE KIacchl: 1 — upe3BpIUailHO OMAcHbIE, 2 — BBICOKOOIACHBIE, 3 — YMEPEHHO
omnacHble, 4 — MasioonacHble. ONAacHOCTh yCTaHaBIMBaeTcsd B 3aBucuMoctu oT BenuuuHbl [IJIK, cpenneit
CMEPTEJIbHOU JI03bI ¥ 30HBI OCTPOTO UM XPOHUYECKOTO JICUCTBUSI.

Ecnu B BO3ayxe COnEpKHUTCS BPEIHOE BEIISCTBO, TO €r0 KOHIICHTPALMsI HE JODKHA MPEBHIIATh BETHYUHBI
ITJIK.

[Ipy oAHOBpEMEHHOM MPUCYTCTBMM B BO3JYIIHOW Cpelle HECKOJbKHX BPEIHBIX BEIIECTB, OO0JIaJar0ONINX
OJIHOHAIIPABJICHHBIM JICUCTBUEM, JIOJKHO COOJIIOIAThCS YCIOBHE:

Hcl + <, + G, +...+L£l, (15.1)
K, I1IK2 II[K3 1JIK

n

rae Ci, Cy, Cs,...,Co— hakTHUECKUE KOHIICHTPAIIMU BPEIHBIX BEIIECTBE BO3IyXe paboueli 30HHI, MF/M3;
1K, IIJK,, IIJK,,..., II/[K,— npeneibHo NOIMyCTUMBbIE KOHLIEHTPALUU 3THX BEIIECTB B BO31YyX€
pabodeii 30HEI.
[Ipumeps! peeabHO JOMYCTUMBIX KOHIIGHTPAIIMA Pa3IMYHbIX BEIIECTB MpeacTaBIeHbl B Tabm. 15.1.

Ta6nwuua 15.1. IpenensHo JomycTUMbIE KOHUEHTPALMA
HEKOTOPBIX BPEXHbIX BEILECTB

Ha3zeanue Xumuueckasn K, Krace Azpezamnoe
geujecmea dopmyna Me/M3> | onachocmu | cocmosHue

BeHanupeH (3,4-6eH3nn- ,

peH) CyH;, - 0,00015 1 Tapu-
Bepwumit u ero coemu-

HeHust (B MepecueTe Ha -

Geprnit) , ‘ Be 70,001 1 A3po307b
CauHeu Pb 0,01 1 A3po3ob -
Xnop Cl 1,0 2 la3
CepHas KucioTa H,S0, 1,0 2 [Mapbl
Xopuj Bofopoaa HC1 5,0 2 Ias
Hunokcun asora N0, 20 3. l'a3
CnypT MeTHIOBBIA CH;0H 5,0 3 ITapst
Oxcua yrnepoaa Cco 20 4 laz
TonnnexbliA 6eH3UH C;Hy, 100 4 Mapw

~ AueToH CH,COCH; 200 4 Mapbl

15.2. O3x0poBJIeHHE BO3AYLLIHOM Cpeabl

O310poBIIEHHE BO3AYLUIHOW Cpenbl JIOCTHTaeTCsl CHM)KEHHUEM COJEp>KaHus B HEH BPEIHBIX BEIIECTB [0
Oe3omacHbIX 3HaYeHHH (He mpeBblmaromux BenuuuHbl [1JIK Ha maHHOE BemecTBO), a Takke MoAJepKaHueM
TpeOyeMbIX MapaMeTpOB MUKPOKJIMMATa B IPOU3BOJACTBEHHOM OMEIIEHHUH.

CHU3UTH coJiepKaHKWE BPEIHBIX BELIECTB B BO3AyXe paboueil 30HbI MOXKHO, MCIIOJIb3YSl TEXHOJIOTUYECKUE
MpoLecchl U 000pyAOBaHKE, TP KOTOPBIX BPEAHbIE BELIECTBa MO0 HE o0pa3yroTcs, 1u00. HE MOMajalT B
BO3yX paboueil 30Hbl. Hanpumep, nepeBo| pa3iMyHbIX TEPMUYECKHX YCTAHOBOK U MeYeH ¢ )KUIKOTo TOIIUBA,
IPU CKUTAHUM KOTOPOro 00pa3yeTcsi 3HAUMTEIbHOE KOJMYECTBO BPEIHBIX BEIECTB, Ha 0Oojee 4YucToe —
razoo0pa3Hoe TOIUIMBO, a elle Jy4Ille — UCTIOIb30BaHUE FIEKTPUUECKOr0 HarpeBna.
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Bonpiioe 3HadeHWe WMeeT HaJeKHas TepMEeTH3alus OOOPYIOBaHUSA, KOTOpas HCKIIOYAeT TMOMaJaHue
Pa3IMYHBIX BPEIHBIX BEIIECTB B BO3yX paboyeil 30HbI MU 3HAUUTEIHHO CHI)KAET B HEM KOHIEHTPALUIO UX.
Jliis mosiep>kaHus B BO3AyXe 0€30MacHOM KOHIIEHTPAIMU BPEIHBIX BEIIECTB UCTIOIB3YIOT Pa3INIHbIE CHCTEMBI
BeHTWIsIMKU. Eciau mnepedncieHHble MEpONpUSTHS HE JaloT O0XXKHIAEMBIX pPE3yJIbTaTOB, PEKOMEHIyeTCs
aBTOMATU3MPOBATH IMPOU3BOJICTBO WM TMEPEUTH K JUCTAHUUOHHOMY YIIPABICHUIO TEXHOJOTHYECKUMHU
npoueccamu. B pszge ciydaeB Ui 3aluThl OT BO3ACMCTBHSI BPEAHBIX BELIECTB, HAXOISIIMXCS B BO3JyXe
pabodeil 30HBI, PEKOMEHAYETCS UCIOIb30BaTh WHAMBHUAYAJIbHBIC CpPEACTBA 3alUTHl  PaOOTAONIUX
(peciuparopbl, TPOTUBOTasbl), OJHAKO CJIEAYeT YYWUThIBaTh, YTO IPU OSTOM CYHUIECTBEHHO CHMKAETCS
IIPOU3BOIUTENIBHOCTD TPY/la EPCOHANIA.

YcTpoiicTBO UM NpUHIMI pabOThl OOIIEOOMEHHONW BEHTWISILIMM, a TakXKe €€ MCIOJIb30BaHUue JUIs
noJJIepKaHus TpeOyeMbIX MapaMeTPOB MUKPOKIMMATa PACCMOTPEHHI B § 14.2.

B HeM MBI paccMOTpenu yCTpOHCTBO 0011e0OMEHHOM BEHTUJISIUH, MTPeIHA3HAYEHHON Ui CMEHBI BO3yXa
BO BCEM MOMEIIECHUHU. J[BIKEHUE BO3/1yXa B ATOM CUCTEME JIOCTUTACTCS 3@ CUET UCIIOJIB30BAHMS CIIEUATBHBIX
BO3JIyXOJYBHBIX MAIllMH — BEHTWJIATOPOB. Takas cucrema 0OIIEOOMEHHON BEHTUJISIUU HOCUT Ha3BaHHE
MeXaHu4eckoil. B psge ciydaeB, 0COOGHHO B TOpsSYHMX I[€XaxX M MOMEIICHUSX CO 3HAYUTEIHHBIM H30BITKOM
SBHOW TEIUIOTHI, MOKET OBbITh MCIIONB30BAaH M JPYrod THUMI OO0IIEOOMEHHON BEHTWISLIMA — €CTECTBEHHAs.
[lepemenienue BoO3Ayxa MPU E€CTECTBEHHOM BEHTHWIIALIMM JOCTUTAaeTCs 3a CUET Pa3HOCTH TeMIeparyp B
MPOU3BOJICTBEHHOM TIOMEIICHHH M Hapy>KHOTO BO3/yXa (XOJNOIHBIM BO3AYX BBITECHAET M3 IOMEICHUs
TEIUIbI), a Takke B pe3ylbTare JACHCTBUsA BeTpa (BeTpoBoro pamieHus). [Ipocreitmmm crocobom
€CTECTBEHHON BEHTWJISAIMM SIBISETCS MPOBETPHBAHHE IOMEUICHHI dYepe3 OKHa, (OpTOYKH iU (pamyru.
Kpome Toro, Bo3myx MOKET NOCTyNaTh B IMOMENICHHUE W YAQIATHCS W3 HEro uYepe3 pas3lInyHble WICIU U
HEIUIOTHOCTU CTE€H, OKOH H T.A. (uHuimpTpauus Bo3ayxa). Kpome TOro, ecrecTBeHHas BEHTHIIALIUS
MIPOU3BOJICTBEHHBIX MOMEIIEHUN MOXET OCYIIECTBISATHCS C MOMOIIBIO CHEIUATbHBIX TEXHUYECKUX MPUEMOB:
aspanueil u ¢ ucronb3oBanueM aedrektopos. Hanboee yacto 1uisi CHIKEHUS COEPKaHUSI BPEIHBIX BEILECTB
B BO3/AyXe pabouell 30HBI HUCIOJIB3YETCS MEXaHH4YeCKash BEHTUJISLMSA, WHOT/Ia BO3MOXKHO HCIOJIB30BaHUE
BEHTUJISIIINH, COCTOSIICH U3 €CTECTBEHHONW U MEXaHUYECKOU CUCTEM.

HeoOxommMoe KOJIMYECTBO BO3JyXa, MOJAaBAEMOr0 B TOMEIICHUE IS CHIDKEHUS COJCpKAHUS B HEM
BPE/IHBIX BEIECTB 10 HOPMbI, MOXKET ObITh OMPEIETICHO U3 BBIPAKCHHUS:

G + anqnp = Lszmnglm’ (152)

rne L, — TpebyemMoe KONMYECTBO MOCTYHAKOMIECrO (MPHTOYHOr0) BO3AYXa, M L — Tpebyemoe

8blm

3
KOJIMYCCTBO YAAIIKIEMOTI'O (BBITSDKHOFO) BO3lyXa, M /‘l; q KOHOCHTpAallusg BpCAHOI'O0 BCIIECTBA B

np

3. .
MOCTYIIAaromeM BO3yXeE, MTI/M | — KOHIOCHTpalnug Bp€AHOI'0 BCUICCTBA B YAAIACMOM BO3AYXCE, MF/M3, G-

6blm
3
BBIJICJIAIONINECS B TOMEIIEHUHU C BHYTPEHHUM 00beMoM V(M™) BpeHbIe Mapbl UM ra3bl, MI/4.
Yuaureisag, uro L, ~ L, 1 0003HaYas KOJMYECTBO IPUTOYHOTO HIIH YAIAEMOr0 Bo3/yxa yepes L (M°/a),

6bLM

nepenuiieM paBeHcTBo (15.2):

G + anp = qublm
OTcro/1a HaX0IUM:
L= L (15.3)
(qeblm - qnp)
Ecnu HapykHBIA BO31yX HE COAEPKUT BpeaHoro Bemectsa (T. e. ecnm ¢, = 0), To dopmyna (15.3)
yIPOIIAeTCs:
L=°
q8blm

PaCCMOTpI/IM TCIICPb, KAKHC TpCGOBaHI/I}I OPpEABABIAIOTCA K KOHIOCHTPALUAM qnp e| I[J'ISI obecreueHust

ebLm *
< IIAK. Hns cosmanus

3G (HEKTUBHON CHCTEMbI BEHTHIISIIUK JOJDKHO coOmonartbes yenosue (,,< 0,3 ITJIK BpeaHoro seruectsa.

Ecmu B BOo3ayx pabodell 30HBI BBIAEISETCS HECKOIBKO BEIIECTB, HE OONAJaroIlUX OJHOHAIPABIEHHBIM
JeicTBUEM, TO TpeOyeMoe KOJMYECTBO MPUTOYHOTO BO3/yXa L TOMKHO pacCUMTBIBATHCS ISl KQXKI0TO U3 3TUX
BEIIECTB, [10CJI€ YETO BHIOMPAIOT HanOOoJIbIIIee U3 MOJTYUYEHHBIX 3HaYeHHH L.

Oe30ImacHoi KOHICHTpAaMK BpPCAHOI'0 BCHICCTBA B BO3YIIHBIX BLI6pOC3.X g

8blm
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B cnyuae BwimeneHus B BO3IyX pabodell 30HBI HECKOJIBKUX BEIIECTB, OOJIAJAIONINX OJHOHAMNPABICHHBIM
neicTBreM (HarmpuMep, apoB KUCIIOT), PACCUMTHIBAIOT 10 ypaBHEeHHIO (15.3) KommuecTBO Bo3ayxa, Tpedyemoe
Ui pa30aBICHUs KaKIOTO BEIIECTBA JIO €ro MpeAesbHO JIOMYCTUMOW KOHIEHTPAMW TPU COBMECTHOM
NEHCTBUM BpEAHBIX BELIECTB, a 3aTeéM CYMMHPYIOT MoiydeHHble 3HaueHuss L. Cymma 3Hadyenmii L u
UCIIOJIL3YETCS ISl pAaCYCTOB BEHTUJISIIIMK B 3TOM CITydae.

Ecnu Hen3BecTHBI COCTaB U KOHIEHTPALIMS BBIACSAIONINXCS B BO3AYX paboueil 30HbI BPEAHBIX BEIIECTB, JJIs
OPUEHTUPOBOYHBIX PAcyeTOB L MOKET OBITh UCTIOIB30BAHO BHIPAKEHUE!

L =KkV,

rae K — xpaTHOCTh BO31yXO0O0OMEHa, MOKa3bIBaroOIas, CKOJbKO Pa3 B TEUYCHUE dYaca BO3AYX MCHSIETCS B
IIOMEIIICHMH, q'l;

V — 06BeM BEHTHINPYEMOTO IOMELICHHS, M .

B xadecTBe npumepa mpuBeeM peKOMEHIyeMble 3HAUCHHUS K IS CIIeYIONIMX TEXHOIOTHYSCKHUX MPOIIECCOB
Y TIPOU3BOJICTB:

Y4acTOK OKpacKu U CYIIKH MaIliH - 17
VYyacTok cBapku — 26
Y4acTOK peMOHTa AJIEKTPOOOOPYI0BAHMS -15
Ky3neunoe ornenenue -20
[TomernieHne OYMCTHBIX COOPYKCHUN - 8

JInist ynaneHusi BpeIHbIX BEUIECTB Y HCTOYHUKOB MX 0Opa30BAaHUs CIYKUT MECTHAs BBITSDKHAS BEHTHIISIIHSL.
Hcnonb30BaHue yCTPOMCTB MECTHOM BBITSDKHON BEHTHJIALMU MPAKTUYECKH MOJIHOCTHIO MO3BOJSET YAAIUTh
IbUIb U JPYTHUE BPEIHBbIE BELIECTBA M3 MPOM3BOJCTBEHHOI'O NOMEUIECHHS. YCTpOICTBA MECTHOW BEHTHIIALIUU
M3TOTABIIMBAIOT B BUJIE OTCOCOB OTKPBITOT'O THUIIA M OTCOCOB OT IMOJIHBIX YKPBITHI.

OTcochl OTKPBITOTO THUIIA HAaXOJATCSA 3a MpeAesaMd HCTOYHUKOB BBIIEICHHS BPEAHBIX BELIECTB. JTO
BBITSDKHBIE 30HTHI, BHITSDKHbBIC TTAHENH, OOPTOBBIE OTCOCHI U APYTUE YCTPOUCTBA.

OTCOCHI OT MOJTHBIX YKPBITHI — 3TO BBITSDKHBIC MIKA(BI, KOKYXH M BBITSDKHBIE KAMEPHI, @ TAKXKE PSIIT APYTUX
YCTPOMCTB, BHYTPU KOTOPBIX HAXOAATCS UCTOYHUKH BbIJICJICHHS BPEIHBIX BEILIECTB.

Hus 6onee 3¢hGEKTHBHOTO yHaleHUs W3 TOMEIICHWH BPEIHBIX BEIISCTB CHCTEMa OOIMICOOMEHHOMN
BEHTWISIIIUHM OOBIYHO KOMOMHHUPYETCSI C MECTHOM.

B npou3BoACTBEHHOM MOMEIIEHUH HEOOXOUM MOCTOSHHBIM KOHTPOJIb 32 COAEPKAHUEM BPEIHBIX BEILECTB
B BO31yxe paboueit 30HbI. OTOOP MO0 Ha ompeeneHne TUX BEIIeCTB 0OBIYHO MPOBOAST HAa paboueM MeCTe Ha
YpOBHE JIbIXaHUs pabOTaroIIEero.

JUisi KOHTpOJIS 3albUIEHHOCTH BO37yXa pabodel 30HbI MOTYT OBITh MCIIOJIB30BAaHbl PAa3IUYHbIE METOJIbI
(punbTpaioHHBIE, CEIUMEHTAIIMOHHBIE, 3JEKTpUYecKue) M Jp. BecbMa NepcreKTUBHBI HOBBIE METOJIbI
M3MEPEHUsl KOHIIEHTPALMK MbUIM B BO3JyXe paboueil 30HBI C MCIOJIb30BaHUEM JIa3epHOM TeXHUKU. B Haeit
CTpaHe HamOoJjiee paclpoCTpaHeH NPSIMOM BECOBOM (TpaBUMETPUUYECKHI) METOJl M3MEpPEHUs KOHILIEHTpalUuu
IBIIM B BO3AyXe paboueld 30HbI. OH 3akiroyaeTcs B OTOOpe Bcel Haxonsulelcs B 30HE JAbIXaHUs IbUTM Ha
crenuanbHble aspo3onbHble QuiibTpel THA ADA BII. OTO0p 1npo0 ocyliecTBIsSeTCs] ¢ MOMOUIBIO PA3IUYHBIX
acIMpaTopoB.

Omnpenenenre KOHIEHTPAlMU BPEIHBIX BEIIECTB, MPUCYTCTBYIOUIMX B BO3JyXEe B BHJI€ MapoB M ra3oB,
MOXKET TaKK€ OCYLIECTBIISITbCS Pa3JIMYHBIMA METOJAaMH, HAIpUMEpP C HCIOJIb30BAHUEM IEPEHOCHBIX
razoananu3atopoB tuma YI'-1 i VI'-2.

PaccMOTpuM OCHOBHBIE MHAMBHUAYAJIBHBIE CPEICTBA 3ALUTHI, NPEIHA3HAUYEHHBIE Ui 3aIUUTHl OPraHOB
JbIXaHUsSI YEeJOBEKAa OT BPEIHBIX BEIIECTB, HaXOASIIMXCS B BO3AyXxe pabodeil 30HBI. YKa3aHHbBIE CpelCTBa
3aLIUTHI JENATCS Ha QUIBTPYIOIINE U U30JIUPYIOIIHE.

B @unempyrowux ycmpoticmeax BAbIXaeMbI YENOBEKOM 3arps3HEHHBIM BO3AYX MpeABapUTEIbHO
bubTpyercs, a B uz0aupylowux — YUCThIM BO3AyX MOJAETCS MO CIENUATBHBIM IIIJJAaHTaM K OpraHaM JIbIXaHUs
4eloBeKa OT aBTOHOMHBIX HCTOYHHMKOB. PUIBTPYIOIIMMHU HpubopamMu (pecnupaTopaMd U MPOTHUBOTA3aMH)
MOJIb3YIOTCS TIPH HEBBICOKOM COJIEp’KaHUM BPETHBIX BEIIECTB B BO3Jyxe paboueil 30HbI (He O6onee 0,5% mo
00beMy) U TIpH COJIEpKAHUU KUCIIOpOoIa B Bo3nyxe He MeHee 18%. PecrimpaTopsl ipegHa3HaueHbI IS 3aIUTHI
YeJI0BeKa OT MBUIM M JAeNATCA Ha (PUIBTP-MACKH, B KOTOPBIX 3aKpBIBAIOIIAsl JIUIIO YEIOBEKAa MacKa sIBISETCS
OJIHOBPEMEHHO (PMJIBTPOM, U MIATPOHHBIE, B KOTOPBIX JIMIIEBast Macka U (GUIBTPYIOLINI 3JIEMEHT pa3/iesieHbI.

OnuH u3 Haubolsiee pacIpOCTPAHEHHBIX OTEYECTBEHHBIX pECIUPaTOpoB — OeckiananHblid pecriuparop 1b-1
«Jlenectok» — mpenHa3HayeH IS 3alIUTHI OT BO3ACUCTBUS MEIKOAUCIEPCHON M CPEAHEIUCHEPCHOM IMbUIH.
Paznuunsle Mmogudukanun «Jlernectkay NpUMEHSIOTCS JUISl 3alIUTHI OT MbUIH, €CJIM €€ KOHLEHTpAIHs B BO3AyXe
paboueii 30HbI B 5—200 pa3 npessimaet Benuuuny [1JIK.
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HpOMBIH_UIGHHBIC q)HHLprIOH_II/Ie MMPOTHUBOrasbl MPCAHA3HAYCHBI [JI 3alllUTbhl OPraHOB JbIXaHUA OT
pa3NMYHBIX Ta30B W mapoB. OHM COCTOAT M3 IOJYMAacKH, K KOTOPOW TOABEACH IIIAHT C 3aryOHUKOM,
MIPUCOCTUHEHHBIH K (QHIBTPYIOIIUM KOpPOOKaM, HAIMOJHEHHBIM IOTJIOTUTEISIMH BpPEIHBIX T'a30B WJIM I1apOB.
Kaxknast kopoOka B 3aBUCHMOCTH OT IOTJIOIIAEMOTO BEIIECTBA OKPAIIICHA B ONIPEACIICHHBIN 1IBET (Tabi. 15.2).

Tabxuua 15.2. XapakrepucTHka GuIbTPYIOLMX KOPOOOK
NPOMBIHLIEHHBIX NPOTHBOIA30B

Maprka | Omauuumensnas Bewecmeo, om xomopozo npomusoeas
OKpacka kopobxu 3auuuiaem
A KopuuHesas Oprannyeckue nappl
B XKenras KucnotHpie rasnl
r XKenro-uepnasg Tlaph pryTH
E YepHas MbiiubsakoBUCTRI U hochopucThiii Bogopoa,
KI Cepas AMMMAK H CEpOBOAOPON
CO Benas OxcHi yriepoja
M Kpachas Bce rasml, BKIIOYas OKCHJA yrjiepona

W3onupyromuye NpoTUBOrassl IPUMEHSIOTCS B TEX CIydasiX, KOIla COJepKaHue KUCIOpoaa B BO3AyXe MEHEE
18%, a conepxaHue BpeIOHbIX BellecTB Ooiee 2%. Pa3nnyaroT aBTOHOMHBIE M IIJJAHTOBBIE MPOTHBOIA3bI.
ABTOHOMHBII IPOTUBOTA3 COCTOUT U3 PaHIa, HAIIOJHEHHOI'O BO3AYXOM MJIM KHCIOPO/AOM, UIAHT OT KOTOPOI'O
COEJMHEH C JIMLEBOM MackoW. B NUIaHrOBBIX HM30JIMPYIOLIMX MPOTUBOIa3ax YHUCTHIM BO3AYX HOJAETCs I10
LUIAHTY B JIMIEBYIO MACKy OT BEHTHJIATOpPA, IPUYEM JIJIMHA LIJIAHTA MOKET JOCTUIAaTh HECKOJIBKUX JIECATKOB
METPOB.

KonTpoJbHbIE BONPOCHI

Yro takoe a’po30au?

KakoBbl OCHOBHBIE ITyTH TPOHUKHOBEHUSI BPEJAHBIX BELLIECTB B OPTaHU3M YeJloBeKa?

Kak neiicTByIOT Bpe/iHbIE BEILlECTBA HA OPraHU3M YesloBeKa?

[IpencraBpTe KIIACCU(PUKAIMIO BPEIHBIX BEIIECTB.

Yro takoe pubporeHHoe 1eHCTBHE NbIIIM HA OPraHU3M yesloBeKa?

JaiiTe onpenenenre NOHATUS «IIpeAesbHO fonyctuMas KoHeHTpaus» (IT1K).

Kak oOecnieunts noajepxanue B Bo3ayxe 0€30MacHON KOHIIEHTPALUN BPEIHBIX BEIIECTB?
[lepeuncnure HHAMBUAYAJIbHBIE CPEACTBA 3ALUTHI OT BO3/IEHCTBUS BPEIHBIX BEIIECTB.

Kak paccuntarh HEOOXOIUMOE KOJMYECTBO BO3[yXa, MOAABAEMOr0 B IOMEIICHHE JJS CHIXKEHUS
COJIep’KaHusl B HEM BPEIHBIX BEIIECTB JJO HOPMBbI?

10. Yto Takoe KpaTHOCTh BO31yX00OMeHa?

11. [Inst yero ciy>KUT MECTHasl BHITSKHAsI BEHTUIISALUSA?

12. Kakue ycTpoiicTBa MECTHOM BBITSDKHOW BEHTUJISAIIMM BbI 3HaeTe?

13. Kak ocymecTBisieTcst KOHTPOJIb 33 COAECP)KaHUEM BPEIHBIX BEIIECTB B BO3AyXe paboyei 30HbI?

14. Kak ycTpoeHsl GHIBTPYIOIIKE U H30JIMpYIOIIKe IpoTHBorassl? KakoBa 00acTs UX pUMEHEHUs?

15. Kak MapkupyroTcs M OKpamMBaroTcs (UIbTPYIOIIME KOPOOKH OTEYECTBEHHBIX (QHIIBTPYIOLIUX
MPOTUBOTa30B?

CoNoUA~AWNE

I'maBa 16. IIpousBoacTBeHHOE OCBelIEHUE
16.1. OcHOBHbIE XapaKTEPUCTUKH NMPOU3BOJACTBEHHOI0 OCBELLICHU I

[Ipon3BOACTBEHHOE OCBEIICHUE — HEOTHEMJIEMBIA JIEMEHT YCIOBHM TPYAOBOM IEATEIBHOCTH YEIOBEKA.
[Ipy mpaBUIBHO OpPraHW30BAaHHOM OCBEIICHHH pa0oyero mMecra OO0eCIeuuBaeTCS COXPAHHOCTh 3PEHUS
YeJIOBEKa U HOPMAJIbHOE COCTOSTHUE €0 HEPBHOM CHCTEMBI, a TaKKe 0€30MacHOCTh B MPOIIECCE MPOU3BOICTRA.
[Ipon3BoAUTENBHOCTh TPYyJa U KAaYECTBO BBIMYCKAEMOW MPOJIYKLUHUU HAXOJATCA B MPSIMOW 3aBUCUMOCTH OT
OCBEIICHHS.

Buaumbiii cBET — 3TO 3JIE€KTPOMarHUTHBIE BOJHBI C JUIMHOW BosHBI OoT 770 mo 380 aml. On BXOIUT B
ONTUYECKYIO 001aCTh 3JE€KTPOMAarHUTHOTO CIEKTPa, KOTOPbIN orpaHuyeH AnuHaMu BosiH oT 10 1o 340 000 HM.
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Kpome BuaMMOro cBera B ONTHYECKYIO 00JaCTh BXOAUT YIbTpaHOIeTOBOE U3TydeHue (auHbl BoaH oT 10 1o
380 um) u uappakpacHoe (TermwtoBoe) uznyderue (ot 770 no 340 000 m).

11 am (1 maromerp) = 10° m.

C ¢usnueckoil TOUKH 3peHus 1000 MCTOYHUK CBETa — 3TO CKOIUICHHE MHOKECTBA BO30YKIEHHBIX WU
HETPEPbIBHO BO30YXKIAaeMbIX aTOMOB. KaKIIplii OT/IENIbHBIN aTOM BELIECTBA SIBISETCS I€HEPATOPOM CBETOBOMU
BOJIHBI.

C ¢usnonornyeckoit TOYKM 3pEHUS CBET SBISIETCS BO30YAHMTENIEM OpraHa 3peHHUs 4elloBeKa (3pUTEIbHOTO
aHanuzaropa). YenoBeueckuil ria3 pas3inyaeT CeMb OCHOBHBIX I[BETOB U 0ojiee COTHHM HMX OTTEHKOB.
[Tpubnu3uTenbHBIC TPAHUIIBI JJIMH BOJH (HM) U COOTBETCTBYIOIINE UM OIIYIICHUS (I[BETA) CICAYIOIIHUE:

380-455 — ¢puoneroBwiii  540-590 - sxenThrit

455-470 — cunuit 590-610 - opanxeBbIit

470-500 — romyboit 610—770 — xpacHbIit

500-540 — zenensIit

Haubonpbiias 4yBCTBUTEIHLHOCTh OPraHOB 3PEHHS YEJIOBEKAa MPUXOAUTCS Ha W3IIyUYEHHUE C JJIMHOM BOJIHBI
555 HM (5kenTo-3€JIeHbIN 1IBET).

BBeneM 0oCHOBHBIE CBETOBbIE BETUUHHBI, IO3BOJISIONINE KOJTUYECTBEHHO OIMKCATh BUANMOE U3IyUCHHE.

YacTp Ty4ynCTOTO MOTOKA, BOCHIPUHUMAEMasi OpraHaMH 3pEHUS YeIOBEKA KaK CBET, HA3bIBACTCS CBEMOGbLM
nomoxom, obo3HadaeTcsi OykBoil @ u u3mepsiercss B momeHax (im). C Qu3nyeckoil TOUKU 3pEHUS] CBETOBOU
MOTOK — 3TO MOIIHOCTh BHAWMOTO U3JIy4€HUS, T.€. CBETOBAsI YHEPTHUs, H3TydaeMas 110 BCEM HAIPaBIICHHIM 32
eAnHUIly BpeMeHu. Ho Tak Kak n3MepeHue CBETOBOTO IMOTOKA OCHOBBIBAETCS Ha 3PUTEIHHOM BOCIPHUSATHH, TO
CBETOBOI MOTOK — BEJIMYMHA HE TOJIBKO (pr3muecKasi, HO U PU3UOIOTHYECKAs.

[IpocTpaHCTBEHHYIO MJIOTHOCTh CBETOBOTO MOTOKA HA3BIBAIOT CUIOU c6ema W M3MEPSIIOT B KaHnenax (Kn).
Omna xapakTepu3yeT HEpaBHOMEPHOCTh PaCIpPOCTPAHEHHUSI CBETOBOTO IMOTOKA B MPOCTPAHCTBE U OIPEICIICTCS
BBIPAKCHUEM:

do
| =—, (16.1)
dQ
riae d@ — CBETOBOM IOTOK, HCXOAAIINNA OT UICTOYHUKA CBETA U PACIIPOCTPAHSIOLIUICSI PABHOMEPHO

BHYTPH 3JIEMEHTAPHOT'O TEJIIECHOIO YIJa;
— dQ) — BenMYKMHA DIIEMEHTAPHOTO TEJIECHOTO YIJIA.

Enununeit Mepbl TEIECHOTO YIUIa sIBISETCS TEJECHBIN yroJl, BRIPE3aroIIHil U3 cepsl (C IEHTPOM B BEpIIUHE
yria) miomnajib, paBHYIO IJIOIIAAM KBaJpara, MOCTPOEHHOTO Ha paauyce. Takol TEIeCHBIM yroj Ha3bIBalOT
crepanguanoM (cp). [lomHbIM TenecHBIM Yrojl BOKPYr TOYKHM paBeH 47 Cp, MOITOMY CHUJIa CBETa TOYEUHOTO
HMCTOYHUKA:

=2 (16.2)
4

Crnenyronjasi CBETOTEXHUYECKas BEIMYMHA — 3TO OCBELIEHHOCTh. OcsewjenHocmvplo TOBEpPXHOCTU E
Ha3bIBAaeTCsl BENMYKMHA, U3MepsieMasi OTHOIICHHEM CBETOBOro nmotoka d®, majaromiero Ha moBepxHOCTh dS, k
BEJIMYMHE MTOBepXHOCTH dS, T. €.

£ 92
ds

OcgernieHHOCTh n3MepsieTcsl B Jrokcax (Jik). OCBEIIEHHOCTh MOKET ObITh BbIpaK€Ha M 4Yepe3 CUILy CBETa.
Tax, 17151 TO4EUHOTO UCTOYHHKA CBETA:

(16.3)

_lcosa

— T 5
r 2

rac | — crra cBera B HaITpaBJICHUHU OT UCTOYHHKA HAa JaHHYIO TOUKY ITOBECPXHOCTH,
I' — paCCTOSIHHUE OT CBETHJIBHUKA 10 IIOBEPXHOCTH,

O — YIoJl MCXKIAYy HOPpMAJIBIO ITOBEPXHOCTU U HAITPABIICHUEM CBETOBOI'O IIOTOKA OT UCTOYHUKA.

E (16.4)

SpkocTh UCHONB3YeTCs ISl XapaKTEPUCTUKU MPOTSHKEHHOTO MCTOYHMKA CBETa, OOJIaJAalOUIero CBETsIencs
MOBEPXHOCTBIO dS. fIpkocmb TPOTSKEHHOTO MCTOYHMKA CBETa L ompenensercs OTHOIIEHHUEM CHIIbI CBETa B
nanHoM HampasieHud dl K MOBEPXHOCTH MCTOYHHUKA, BUIMMOW MO 3TOMY HAIpaBJICHHIO, TMOO OTHOIICHUEM
CBETOBOTO TOTOKa d@ K TMPOM3BEICHHIO TelecHoro yria d€2, BHYTpHM KOTOPOTO H3Iy4aeTcs IOTOK, Ha
BUJUMYIO TIOBEPXHOCTh HCTOYHHKA CBETA:
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o di B do
dS-cosg dQdS-cose’
TJIe (¢ — YroJ MeXy HOPMAIIBIO K CBETSIIECHCS TOBEPXHOCTH M TI1a30M HAOIIO1ATEIs.
SIPKOCTD H3MepSIeTCS B KI/M-.
Kpome mepedncrieHHbIX BBIIE CBETOTEXHUYECKHX BEIMYUH HCIIONIB3YIOT KO3@uyuenm ompaxjceHus,
XapaKTepU3YIOIUH CIIOCOOHOCTH MMOBEPXHOCTH OTPAXKATh MaIAI0LIHI HA HEe CBETOBOW MOTOK:

(16.5)

@
omp
p= : (16.6)
cDnad
rae @,,, — OTPaKCHHBII OT MOBEPXHOCTH CBETOBOH IIOTOK;
@, .,— NaJaroIUi Ha IOBEPXHOCTh CBETOBOM IIOTOK.

Kak cnenyer u3 onpenenenus, p — 0e3pa3MepHas BEIMUYUHA.

PaccMoTpeHHBIE ~ CBETOTEXHHYECKME  BEIMYMHBI  OTHOCATCS K  KOJMYECTBEHHBIM  I10Ka3aTelsiM
IIPOM3BO/ICTBEHHOI'O OCBEILIEHUS.

Paznuuatror cnenyroomue BHIBI NPOU3BOACTBEHHOIO OCBEILEHHUS: €CTECTBEHHOE, HCKYCCTBEHHOE U
COBMeIlleHHOEe. EcmecmeenHoe OCBEIIEHUE OCYLIECTBISIETCS 3a CUET MPSIMOIo M OTpakeHHoro ceera Heba. C
(U3MONIOTHYECKOW TOYKM 3pEHHsI €CTECTBEHHOE OCBEUICHHE Haubosiee ONarompusTHO IS 4YeJOBeKa.
EcrecTBeHHOE OCBelll€HHE B TEUEHHE JIHS MEHSETCS B JOCTAaTOYHO IIMPOKUX IMpeseiax B 3aBUCUMOCTH OT
cocTOstHUS aTMoc(epbl (00J1a4HOCTB).

Pa3znnyaroT 60KOBOE €CTECTBEHHOE OCBEILEHUE — YEpEe3 CBETOBBIE NMPOEMbI (OKHA) B HAPY)KHBIX CTEHax U
BEPXHEE ECTECTBEHHOE OCBEIIEHHE, NPU KOTOPOM CBETOBOH NOTOK IOCTYHNAeT 4Yepe3 CBETOBbIE IMPOEMBI,
pacrnojoKeHHble B BEpXHEH uacTH (Kphlllie) 34aHus (a’palMOHHblE W 3€HUTHBIE (oHapu U T.A.). Ecnu
UCHOJIb3yeTcsl 00a BUAA OCBEUICHHUS, TO OHO Ha3bIBAETCSI KOMOMHUPOBAHHBIM.

JUnst  XapakTepUCTHKHM  €CTECTBEHHOI'O OCBELICHUS UCIONB3YETCSl  Kodghduyuenm  ecmecmeeHHOU
oceewgennocmu (KEO):

KEO = E£ .100%, (16.7)

0

rje: £ — oCBeIeHHOCTh Ha pabodyeM MecTe, JIK;

Eo — ocBenieHHOCTD Ha ynule (IpHU CpeJHEM COCTOSIHUM 00JIAYHOCTH), JIK.

Bemmunabr KEO ns pa3nugsbIX momenieHni gexat B npeaenax 0,1-12%.

Hcxyccmeennoe OCBELIEHUE OCYLIECTBIISIETCSA NIEKTPUUYECKUMU JIaMIIaMU WIIA IIpOkKeEKTOpaMu. OHO MOXKET
ObITh OOLIMM, MECTHBIM WJIM KOMOMHUpOBaHHbIM. OOIlee mpeaHa3sHAuYeHO Ji1 OCBELIEHUS BCEro
MIPOM3BOJICTBEHHOTO TOMELIEHUS. MecTHoe Npu HEOOXOJUMOCTH JOMOJHSET oOIiee M KOHUEHTPUPYET
JIOTIOJTHUTENbHBIN CBETOBOM MOTOK Ha pabounx Mectax. CoyeTaHne MECTHOIO U OOIEro OCBEIEHUsI Ha3bIBAIOT
KOMOWHUPOBaHHBIM.

Eciu B cBeryioe BpeMsi CYTOK YpPOBEHb €CTECTBEHHOI'O OCBEIEHUS HE COOTBETCTBYET HOPMaM, TO €ro
JIOTIOJIHSIFOT UCKYCCTBEHHBIM. Takoi BUJI OCBEILIEHUS HA3bIBAIOT CO8MEUJCHHBIM.

[To ¢pyHKIMOHANBHOMY Ha3HAUEHUIO PA3JIMYAIOT CIEAYIONIME BUABI MCKYCCTBEHHOI'O OCBEILlEHUs: padouee,
aBapuifHOE, DBAKYyallMOHHOE, OXPAHHOE U JEKYPHOE.

16.2. Co3panue TpedyemMbIX YCI0BHI OCBElIeHUA HA padoyeM MecTe

Jlis co3maHvs HAWIydIIMX YCJIOBUW N7 BHJEHHUS B Ipoliecce Tpyda pabounme MecTa JODKHBI OBITh
HOPMaJIbHO OCBEIIEHbI. TpeOyemMblii ypOBEHb OCBEIICHHOCTH B TEPBYIO OYEpPEb OMPEACNISIETCS TOYHOCTHIO
BBHITIONTHSIEMBIX PabOT U CTEMEHBIO OMACHOCTU TpaBMUPOBaHUs. [[JIsi XapaKTepUCTUKH TOYHOCTH BBITTOJIHIEMBIX
paboT BBOJUTCS TOHSTHE OOBEKTa Pa3UYEHUS — ATO HAWMEHBIIUWA pa3Mep pacCMaTpPUBAEMOTO TpPEIMETa,
KOTOpBI HEOOXOAMMO pa3iNuuTh B Tpollecce paboThl. Hampumep, mpu BBIMOTHEHUU YEPTEKHBIX paboT
OOBEKTOM pa3IUYEHUs CIYXKHUT TONIIMHA CaMOW TOHKOM JMHUM Ha uepTexe, NMpu paboTe ¢ MedyaTHOH
JTOKyMEHTaIMeN — HAaUMEHBIIUHN pa3Mep B TEKCTE UMEET TOUKa U T.I.

Bbonbiioe 3HaueHune mmeer xapaktep (oHa, Ha KOTOPOM pacCMaTpUBAIOTCS OOBEKTHI, T. €. MOBEPXHOCTH,
HEMOCPEJACTBEHHO TpUJIETAIONIE K OOBEKTYy pa3fiuueHus, M KOHTpPAcT o00bekTa ¢ (OHOM, KOTOPBIU
OTIPEIEISETCS] COOTHOIIEHUEM SIPKOCTEN paccMaTpruBaeMbIXx 00beKTa U oHa.
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KonnuectBeHHO (hoH MOXKET OBITH OXapaKkTepU30BaH KOAPGUIIMEHTOM OTPAKEHUSI O CBETOBOT'O MOTOKA OT
MOBEPXHOCTH, oOpasytomield poH. 3nauenue p nexut B npenenax 0,02-0,95. Ecnu ono mpesbimaer 0,4, T0
¢don HazbIiBaeTcs cBeTibIM, pu p = 0,2-0,4 — cpennum, npu p < 0,2 — TeMHBIM.

Kontpact o6bekta ¢ ponom (K) onpenensiercs mo dhopmysie:

K= M, (16.8)
L,
rae qu u L, — sipxocTh COOTBETCTBEHHO (hOHA U OOBEKTA.

ITpu K > 0,5 xoHTpacTt oObekTa ¢ poHom cumuraercs oonbium, pu K = 0,2-0,5 — cpeganm, npu K < 0,2 —
MaJIbIM.

Bonbioe 3HaueHMEe MMEET TAaKKE€ PABHOMEPHOCTh DPACHpECNCHHs SIPKOCTH Ha pabodeld MOBEPXHOCTH,
OTCYTCTBHE Ha HEHl pe3KUX TEHEW, MOCTOSHCTBO BEIMYMHBI OCBEILEHHOCTH BO BPEMEHHU M DSl IPYTHX
(hakTopoB.

Bce oanexkrtpuueckue 35€MEHTHI OCBETUTENIBHBIX YCTAHOBOK JIOJDKHBI OBITh 3JIEKTPO-, MOXKapo- H
B3pPBIBOOE30MIACHBIMH, YKOHOMUYHBIMH U JIOJTOBEYHBIMH.

Jlis co3aHus MCKYCCTBEHHOI'O OCBEILEHUS NMPUMEHSIOTCS pa3iMuHble JIEKTPUYECKME MCTOUYHUKU CBETA!
JaMITbl HAKaJIMBAaHUS W pPa3psAHbIE HCTOYHHMKM CBeTa. KpaTKo paccMOTpPUM OCHOBHBIE MapaMeTphI
JIEKTPUUYECKUX HCTOYHHUKOB cBeTa. K wuymcny Haubosiee BaXHBIX M3 HHUX OTHOCATCSA IIOKa3aTelH,
XapaKTePU3YIOIINE U3ITyUeHHE, DIIEKTPUICCKIA PEKUM U KOHCTPYKTUBHBIC TTApaMETPHI.

W3nydyeHue 3MeKTpUYeCKUX MCTOUHUKOB CBETA XapaKTEPHU3YyeTCsl CBETOBBIM IOTOKOM, CHUJION cBeTa (CHUiIoi
W3IYy4YCHHs), YHEPTETUUECKON (CBETOBOW) SPKOCTHIO M €€ paclpe/eleHueM, paclpeaesieHueM U3Iy4eHUs 10
CIIEKTPY, a TAK)KE€ U3MEHEHUEM 3THUX BEIMYHMH B 3aBUCHMOCTU OT BpeMEHHU pabOThl Ha NepeMeHHOM Toke. Jlis
XapaKTePUCTHKH [[BETA U3ITyYCHUS OCBETUTEIBHBIX JIAMIT JIOMTOJTHUTEIHHO BBOJISATCS IIBETOBBIE ITAPAMETPHI.

DJNEeKTPUYECKUN PEKUM XapaKTepU3yeTCs MOIIHOCTBIO JIaMIbl, paOOYUM HamNpsHKEHHEM Ha JIaMIle,
HaIpsDKEHUEM IMUTaHMsI, CUIION TOKa U POJIOM TOKa (IIOCTOSIHHBIN, IIEPEMEHHBIN C ONpEeAeIEHHOW 4acTOTO! U
Jp.).

K KOHCTpYKTHBHBIM MapaMeTpam JIaMIT OTHOCSTCS HX Ta0apUTHBIE U MTPUCOCTUHHUTEIBHBIE pPa3Mephl, BBICOTA
CBETOBOI'O IIEHTpa, Pa3Mepbl M3IIydalollero cBeTa, ¢opma KoyIObl, €€ ONTHYECKHUEe CBOMCTBA (Mpo3payHasd,
MaTHPOBAaHHAs, 3epKATM3UPOBAHHAS | T.J.), KOHCTPYKIIUS BBOJA H JIp.

K »skcrmyaTalliOHHBIM IapaMeTpaM 3JIEKTPUYECKUX HCTOYHHKOB CBETa OTHOCATCS 3¢ (EKTUBHOCTD,
HA/IKHOCTh, YKOHOMHYHOCTbH H JP.

Oghgpexmusnocmv  UCTOUHHMKA CBETa ONpejAessieTcss Kak HSHEepreTMYecKUM KIJ  NpeoOpa3zoBaHUs
AIIEKTPHUYECKON PHEPTUH B ONTUYECKOE M3ITydeHHE, TaK U d()(HEKTUBHBIM KIIJI JIAMITBI, KOTOPBIA TPEICTABISIET
COOOH JOMI0 3HEPruM ONTHYECKOI'O W3IY4EHHUs, MpeBpaliaeMyro B >(PQPEKTHUBHYIO SHEPIuI0 MPHUEMHHUKA
(uemoBevecKoro riasza), T. €. d3QpdeKTUBHAS dHEPTrHs MPUEMHUKA (YETOBEUYECKOTO TJia3a) MPEeCTaBIAET COOOM
Ty YacTb JHEPrUU OINTHUYECKOTO H3JIyY€HHs,, KOTOpas BbI3bIBAET B 3PUTEIBHOM aHAJINW3aTOPE 4YeloBeKa
OTIpeIeIeHHbIE ONTYIICHUSI.

Haoexxcnocmbs MCTOYHUKOB ONTHYECKOTO M3JIyUEHHs] XapaKTepU3YIOT IOJHBIM CPOKOM CIYKOBI HIIH
MIPOIOIDKUTETFHOCTHIO TOPEHHS U TIOJIE3HBIM CPOKOM CITYKOBI, T. €. BpEMEHEM 3KOHOMHUYECKH 11eI1eco00pa3zHoi
SKCIUTyaTanuu Jamnbl. OOBIYHO 3a 3Ty XapaKTePUCTUKY BBIOMPAIOT BpeMs, B TE€UEHHE KOTOPOTO CBETOBOMU
MOTOK, U3Ty4aeMbIil JIaMIIOl, u3MeHsieTcst He 6omee yeM Ha 20%.

VIcTOYHHMKM CBeTa MaccoBOrO MPHUMEHEHMs JOJDKHBI 00ajaTh 9KOHOMUYHOCMbIO, 33 KOTOPYIO OOBIYHO
MPUHUMAIOT CTOMMOCTB MX DKCIUTyaTalliH, OTHECEHHYIO K OTHOMY JIFOMEH-Yacy.

Jlnst ocBelleHHs MPOU3BOJCTBEHHBIX IMOMEUICHUH HCMONB3YIOT JHUOO JaMIlbl HaKaJUBaHWUA (MCTOUHUKU
TETUTOBOTO U3JTYYEHUS ), TUOO0 Pa3PsIHBIE JTAMITHI.

K mnpeumymiectBam Jnamn HakalMBaHUS CleTyeT OTHECTH MPOCTOTY HMX M3TOTOBJIEHUS, YA0OCTBO B
OKCIUTyaTallii. JTH JIAMITBI BKIIOYAIOTCS B DJIEKTPUYECKYIO CeThb 0€3 WCIOJIb30BaHUS KaKUX-THOO
JOTIOJTHUTENBHBIX YCTPOUCTB. OCHOBHBIE HEIOCTATKU — HEOOJBIION CPOK CIYXkKOBI (= 2,5 ThIC. 4) U HEBBICOKas
cBerooTnada. KpoMe TOro, CriekTp jamIl HaKaJUBaHHs, B KOTOPOM IMPEOOIaaloT JKENThIe M KpacHbIEC JIy4H,
3HAYUTEIbHO OTJIMYAETCS OT CHEKTpa ECTECTBEHHOIO (COJIHEYHOT0) CBETa, YTO BBI3BIBAET MCKAXKCHHE
[[BETOTIEpEIadydl W HE TO3BOJISIET HCIOJIB30BaTh JAaHHBIC JIAMITBI JUISI OCBEIICHUS Te€X padoT, ISl KOTOPBIX
TpeOyeTcs pa3IMueHHe OTTEHKOB 1IBETOB.

JInist oCBeIIeHUs] MMPOU3BOACTBEHHBIX MMOMENICHUH B HACTOAIICE BPEMs HCIIONB3YIOT JIAMITBI HAKaJTMBaHHS
cnenyronmx THIOB: BakyymHble (HB), rasonamomnennsie Oucnupansubie (HBK), pedunexropusie (HP),
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SBIISIOIINECS JIAMIIAMU-CBETHIILHUKAMH (YacTh KOJIOBI TAaKOW JIaMITBI TOKPBITA 3EPKATBHBIM CJIOEM),
obnamarorue OOJIBIITON MOIITHOCTHIO KBapIieBbie rajgoreHHble tamibl (KI') u mp.

Pa3psnnple s1aMIbl TakkKe HIMPOKO MPUMEHSIIOTCS JUIsl OCBEILEHUS MPOM3BOACTBEHHBIX mnoMenieHui. Ilo
CPaBHEHHUIO C JIaMIIaM{ HaKaJIMBaHHUs OHM O0JIaJaroT TMOBBIIICHHOW CBETOBOWM OTIadei, OOJBILINM CPOKOM
ciryk0sb1 (70 10 000 4). CiekTp UX U3JIydeHHUs: OJIM30K K CIIEKTPY €CTECTBEHHOTO CBETA.

K HegocraTkaM pa3psAaHBIX JIaMIl B THEPBYIO Ouepellb CIEAyeT OTHECTH MYJIbCAIMI0 CBETOBOTO MOTOKA
(mepuogMyecKoe ero M3MEHEHHe IMpHu padoTe JIaMIbl), YXYALIAIONUIYI0 YCIOBHS 3pUTENbHOW paboThL. Jlist
cTaOWIM3aluu CBETOBOIO MOTOKAa HEOOXOIMMO HCIOJIB30BaTh JOIMOJHUTENbHYIO anmnaparypy. CrenuanbHble
IIyCKOBBIE YCTPOMCTBA MPUMEHSIOT JUIsl BKJIIOUEHUS pa3psAiHbIXx jamn. Kpome Toro, 3ty jgamnsl npu padore
MOTYT CO37[aBaTh PaJMONOMEXH, ISl MOAABIICHUSI KOTOPBIX yCTaHaBIMBalOT (UIbTphl. Bece 310 mpuBoaut K
MOBBIICHUIO 3aTPAaT IPU MOHTAKE OCBETUTEIBHOW CETH M3 pa3psAAHBIX JIaMI [0 CPAaBHEHUIO C JIaMIIaMU
HaKaJUBaHUS.

W3 paspsiiHbIX MCTOYHMKOB CBETAa HA IPOMBIIUIEHHBIX HPEANPHUITHIX IIMPOKO IPUMEHSIOT PA3JIMYHbIE
moMuHecueHTHbIe Jamibl (JIJI), nyroseie prytHblie nammsl ([IPJI), pediekTopHble 1yroBbie pTYTHBIE JaMIIbl C
otpaxaromuM cioeM ([APJIP) u psa npyrux.

3a pyOexoM pa3paboTaHbl U HMCHOJB3YIOTCS ISl OCBEHICHHUS KOMIIAKTHBIE JIOMUHECIICHTHbBIC JIaMIIbL.
OCOOEHHOCTBIO 3TUX Pa3PSIIHBIX JIAMIT SBISETCSA TO, YTO OHU MPETHA3HAYCHBI I HEIOCPEICTBEHHOM 3aMEHbI
JaMI HAaKaJIMBaHUSA, TaK KakK CHAOXKEHbl CTaHIAPTHBIM pPE3bOOBBIM IIOKOJEM M MOTYT BBOpPAUYMBATHCS B
ANEKTPUYECKUN NATPOH, KaK OOBIKHOBEHHBIE JIaMIIbl HakalnBaHWA. KOMIIaKTHbBIE JIFIOMHUHECLIEHTHBIE JIAMIIbI
Jar0T OOJNBLIYI0O SKOHOMHIO 3JeKTpodHepruu. COBpeMEHHbIE pa3psAHble HMCTOYHHUKH CBETa MOCTEHEHHO
BBITECHSIOT M3 O0MXO/a JIaMIThl HaKaJMBaHUs. B pa3BUTHIX CTpaHaX MUpa pas3psAHbIC JaMIlbl CO3Aa0T Oosee
MIOJIOBUHBI CBETOBOTO MOTOKA U MPEJINOoaraeTcs, 4To B Oyaymiem 3Ta 10 OyaeT Bo3pacTaTh.

VIcTouHMKHM CBeTa pAacIoylaraloTcsi B CIEIMAJbHOW OCBETHTEIBHON ammapaType, OCHOBHAas (yHKIHUS
KOTOpOl — mepepacipeneseHle CBETOBOrO IOTOKAa JIAMIIBI C IENbI0 TOBBIIIEHUS J(PPEKTUBHOCTH
OCBETUTEJIbHOM yCTaHOBKU. KOMIUIEKC, COCTOSAIMIA M3 HMCTOYHHMKA CBETA M OCBETUTEIIBHOW apmaTyphbl,
HA3bIBAIOT CBETUJIBHUKOM WJIH OCBETUTEILHBIM MPUOOPOM.

HopmupoBanue ocBemieHHOCTH Tpou3Boautcs B coorBerctBuu co CHull 23-05-95 «EctectBeHHOE M
UCKYCCTBEHHOE OCBEIlIEHHE». B COOTBETCTBHM C JaHHBIM HOPMATUBHBIM JIOKYMEHTOM B 3aBHCHUMOCTH OT
CTENIEHU 3PUTEIHLHOTO HANPsHKEHUsST Bce paboThl Aenarcs Ha Bocemb paspsgoB (I-VIII) u gersipe moapazpsiga
(a, 6, B, T).

Jlna onpeneneHrs BEIWYMH HOPMHPOBAHHOIO €CTECTBEHHOI'O M HMCKYCCTBEHHOTO OCBEIIEHMs Mo Tabi. 1
CHulla HeoOxoauMo 3a/aTh HaMMEHBIIUI pa3Mep OOBEKTa PA3MYEHUs, a TaKXKe XapaKTEepUCTUKY (oHaA U
KOHTpacT o0bekTa ¢ (oHoM. [Ipenmnonoxum, BeIMonHseTcs padora cpenHel ToyHocTH. @parmeHTt Tadm. 1
CHulla s sToro cinyvast npeactasieH B Tadi. 16.1.

Pabota cpeaneit TOUHOCTH XapaKTEPU3YETCsl TEM, YTO pa3MeEP HAUMEHBIIIETO 0OBEKTA PA3INUEHUS JISKUT B
npenenax ot 0,5 10 1 MM. YcaoBuMcs, 4yTo B IIpoliecce 3pUTeabHON paboThl (POH U KOHTpAcT 00beKTa ¢ (hoHOM
cpennuil. Ilo 3TMM JaHHBIM MOKHO ONpPENENUTh paspsa U mojapaspsa 3putenbHoi pabotsl (IVB), a taxke
HOPMHPOBAHHBIE BEIMYUHBI OCBEIIEHUsA. [IpM HCKYCCTBEHHOM OCBEIEHUHM BeIUYMHA KOMOMHMPOBAHHON
OCBEILEHHOCTHU JoJikHa cocTaBisaTh 400 5k, a obmei — 200 nx. CoorBercTBenHOo BennunHa KEO npu BepxHem
WM KOMOWHUPOBAHHOM €CTECTBEHHOM OCBEIICHHH J0JDKHa ObITh paBHa 4%, a mpu OokoBom - 1,5%.
AHaNOrMyHble XapaKTEPUCTUKHU MPU COBMEILIEHHOM OCBelleHnu coctasar 2,4 u 0,9%.

Jlnst onpezeneHnss HOPM OCBEIIEHHOCTH MOXKHO BocIoyib30BaThest U Tabn. 2 CHulla, ¢pparmeHT KoTopoii
MpHUBEJEH B Tabu. 16.2.

B ornuume ot Tabn. 16.1 ans ompeneneHUss HOPM OCBEIEHHOCTH HEOOXOJMMO 3a7aTh XapaKTEePUCTHKY
nomenieHus. [lpeanonoxxum, Hac UHTEpeCyeT HOpMa OCBEUICHHOCTH B yuyeOHON aynuTopuu By3a. [lo Tabm. 2
Cuulla 23-05-95 (tabn. 16.2) HaxoauMm, YTO OCBELIEHHOCTb JOCKM B ayJIUTOPHM IpPH HCKYCCTBEHHOM
OCBEILEHUH JI0JKHA cocTaBlATh 500 7K, a OCBEHIEHHOCTh Ha paboyuX CTOJIaX M MapTax, pacloyIOKEHHBIX Ha
BbicoTe 0,8 M or ypoBHs moina, - 300 nk. CoorBerctBeHHO BennuuHa KEO nomxkna cocraBnsate 1,5% npu
O0KOBOM OcBelIeHUH U 4% — P BEpXHEM WJIM KOMOMHUPOBAHHOM OCBELICHHH.

Kpome nepeuncnennbix napamerpos, B Taba. 2 CHulla nmpencraBneHbl Takue KaueCTBEHHBIE MOKa3aTeNd
IIPOM3BOJICTBEHHOTO OCBEIIECHHUS, KaK IMOKa3aTeab AucKoMpopTa u KOAPHUIIUEHT MyJIbCAUU OCBEIIEHHOCTH.
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"Ta6auua 16.2. HopMbl eCTeCTBEHHOFO H HCKYCCTBEHHOIO
~ocsemenus: (mo CHull 23-05-95, tada. 2)

Hckycem-

ITrockocmy, | o0 oc- Ecmecmeennoe
HOpMUpOBaHUe sewenie ocaeelyerHue
»l oceeuenHocmu
n/n Tomewenue LZOI’(nEa OM;CIGCZI- Oceeugelé- KEO, %
. = | Hocmb pabo- | Bepxpee
cmu Had noaoM, | yux nogepx- wit xomGu- | BOKo-

o 8 .
nocmetl, JIK | yuposannoe oe

24 | OGueobpa3oBarenbHbIe
LIKOJbl U LIKOJIBI-
WHTEpHATH!, Npodec-
CHOHAJTbHO-TEXHUYEC- /
KHE, CpeAHue crieiu-
IbLHbI€ U BbICIIUE
yueOHble 3aBeneHUs
KnaccHbie KOMHaThI, ay-
AUTOPHM, y4EOHBIE Ka-
6uHeTsl, 1abopaTopui,

nabopaHTCcKUe: j

a) Ha nocke (cepeanHa) |B — Ha mocke 500 - —
6) Ha pabouux cronax u ,

naprax r—o,8 300 4 1,5

IIpumeuanue. [1nockocts I' — ropuzonTansHast, B — BepTukaibHast.

Onpepnenmue mo CHull 23-05-95 HopMaTHBHYIO BEIMYMHY OCBEUICHHOCTH B IIOMEIIEHHH MpU
UCIIOJIb30BAHUU  JJIEKTPUYECKUX HCTOYHMKOB CBETa, HEOOXOAMMO paccuyuTaTh OOIIYI0 MOIIHOCTh
ANEKTPUYECKON OCBETUTENBHON YCTAaHOBKH.

Jl51a pacdeTa UCKYCCTBEHHOTO OCBEILEHUS IPUMEHSIIOT METO]] CBETOBOT'O MOTOKA, TOYSUHBIH METOJ] U METOT
yeIbHOM MoLIHOCTU. PaccMOTpuM B KauecTBe MpUMEpa pacueT ¢ MPUMEHEHHEM METOJa CBETOBOIO IOTOKa,
KOTOpBIM HCMONB3yeTCs Ui ONpeleNeHHUs OOIIero paBHOMEPHOTO OCBEUICHUS Ha TOPHU30HTAIBHOM
MTOBEPXHOCTH.

CBeToBOIl MOTOK OT JamIbl HAKAIMBAHWS WM TPYMIIbl Pa3psAOHBIX JIaMIl, OOpa3yIOIUX CBETUIbHUK,
PacCUUTBIBAIOT 11O opMyJIe:

100E, SzK

p N7

rae @, — CBeTOBOM MOTOK JIaMITbl WJIM TPYNIbI JaMmil, IM; N — 9iciio CBETUJILHUKOB B MOMENIEHUH, IT.; K, —

HOPMHPOBAHHAs MHHHUMaJbHas OCBELIEHHOCTb, JIK; S — IUIONIA/Jb OCBEIIAeMOro IOMEIIEHHs, M% Z -

K03 (QUINEHT MHUHUMAIBHONH OCBEIICHHOCTH, PaBHBIH OTHOMICHHIO Ecp/Emin 3HaueHnme xoroporo mus mamm

HakanuMBaHus cocraBisier 1,15, a amst momMuHecHeHTHBIX Jamil -1,1; K — koa¢dduuuneHT 3amnaca, cOCTaBISIONIHIA

i samn HakanuBanus 1,3—1,6 w s paspsasbix jgamn — 1,4-1,8; n - ko3dduULIMEHT HCIOIb30BaHUS
CBETOBOT'O MTOTOKA JIaMII (CIIpaBOYHbIE TAHHBIE).

; (16.9)

PaccuutaB no ¢opmyne (16.9) ceroBoil morok jammbel @, MO CHPaBOYHHUKY MOAOUPAIOT ONMKAUIIYIO
CTaH/IapPTHYIO JIAMITY, TIOCJIE YE€TO ONPEACIISIOT ANEKTPUIECKYIO MOIITHOCTh BCEH OCBETUTEIHHON CHCTEMBI.
JUns mpaBUIIBHOM OpraHu3alu pabodux MeCT B NMPOM3BOACTBEHHOM IOMEIIEHUU TpeOyeTcs NMpPOBOAMTH

pacueTbl Kod(pGHUIMEHTOB ecTecTBeHHOM ocBenieHHOCTH. KEO paccunThiBaroT mpu OOKOBOM OCBEIIEHUH et;
WM TIPU BEPXHEM ef, , UCTIOJIb3YSl CIIEAYIOIUE, BBIPAXKEHUS:

el — (&,0+¢&,R)Nz,

, k (16.10)
3
g, +s, Rk, ~Df
6 __ l 6 ep \"'27 0
b = . , (16.11)
3
Te €& U € — COOTBeTCTBeHHO reomerpuuecknii KEO B pacueTHo#l Touke mpu OOKOBOM WM BEpPXHEM
ocBemeHNH; ( — KOIDPUIIMEHT, YYUTHIBAIONIMN HEPAaBHOMEPHYIO SIPKOCTh oOO0nadHoro Heba; &;; -
T€OMETPUYECKH YYMUTHIBAIOUIMI OTpakeHHWE CBeTa OT MPOTHBOCTOSIMIMX 31aHuil; R - kodddunmenrt,

YUUTBIBAIOUIMHA OTHOCUTEIBHYIO IPKOCTh IPOTUBOCTOSIINX 3JaHUM; Ecp - CPEIHEE 3HAYEHUE TEOMETPUIECKOTO
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KEO; ri r; - xoadduuuents!, yuuthiBatone nosbimieHne KEO wu3-3a oTpakeHUS OT IMOBEPXHOCTEH
MOMEIIEHUs; Top — OOmui K03 UIMeHT cBeTonmponyckanus; K - xoddduimeHT 3amaca, HaXOASAIIWICS B
npenenax 1,2-2,0; kg — koadunuenT, yuntsBaromuii Tum GpoHapsi.

Bce Benmmumuabl W KOd(hUIIMEHTHI, BXOASIIME B MpeacTaBieHHble dopmynsl s onpeneneHuss KEO,
omnpenenstorces B coorserctsun CHull 23-05-95.

Jlyis u3MepeHus OCBEIICHHOCTH B IMPOW3BOJICTBEHHBIX MOMEIIECHUSAX MPUMEHSIOT MPUOOpPHI, Ha3bIBaeMbIe
JIOKCOMETpaMu. B oTedecTBeHHON MpaKTUKE Hanboee 4acTo MPUMEHSIOT JIIOKcoMeTpsl Mapok FO-16, FO-116,
0-117. Ot npubops! U3MEPSIOT (OTOTOK, BO3HUKAIOIIHMI B IIEMU CEJICHOBOTO (POTOAJIEMEHTA U COCTMHECHHOTO
C HUM HM3MEpPHUTEIBHOTrO MpUOOpa MOA BIMSHHUEM IaJarOIero Ha YyBCTBHTEIBHBIN CIOH CBETOBOTO MOTOKA.
Uem Oombllie CBETOBOM IMOTOK, TEM CHIIbHEE OTKIIOHSETCS CTpeiika mpubopa oT HyneBoil Touku. [Ipubop
IpagyrupoBaH B JIHOKCaX.

J{nst u3MepeHust IPKOCTH UCTIOJIb3YIOT MIPOMBIIIIEHHO BBIITyCKaeMblil sipkomeTp Thna PI1Y.

K cpencTBaM MHIMBHIyaIbHOM 3alIUThl OPIaHOB 3PEHMSI OTHOCATCS Pa3IUYHbIE 3AILUTHBIE OUKH, IIUTKU U
nuieMbl. Bce OHU JOMDKHBI 3alIMIATE OPTaHbl 3peHHs OT YAbTPa(HuoIeTOBOro M HHPPAKPaCHOTO U3ITYUCHUIH,
MOBBIIIEHHON SIPKOCTH BHIMMOTO H3JIy4eHHUS M psija Apyrux (akTopoB. YKa3zaHHBIE CPEJCTBA 3allUTHI
CHaOXEeHbl CIEUANbHBIMU CBETO(PUIBTPaMH, KOTOpBbIE MMOAOUPAIOTCS B 3aBUCMMOCTH OT XapakTepa H
WHTEHCUBHOCTH u3nydeHuss B coorBerctBUU ¢ ['OCT 12.4.080-79. Tak, nanpumep, i razo- u
ANEKTPOCBAPILIMKOB HCIONB3YIOT CcBeTOGMWIbTpel Tuma [ w D, miasg 3amurel 11a3  paboTarommx Y
CTaJICTUIaBMIIbHBIX M JJOMEHHBIX Tieueii — ceeropmibTpsl 11 u /1.

KOHTpOJIbHLIe BOIIPOCHI

OxapakTepu3yiiTe OCHOBHbIE CBETOBbIE BETUUYHHBI.

Kakue Buibl Npon3BOACTBEHHOI'O OCBEIIEHUS Bbl 3HaeTe?

Yro takoe kodddummeHT ecrectBenHoro oceenienus (KEO)?

Kakue pa3HOBUAHOCTH UMEET UCKYCCTBEHHOE OCBelLIeHHE?
OxapakTepu3yiTe HCTOUHUKU UCKYCCTBEHHOI'O OCBELLIEHUSI.

Kak HopMupyercst npou3BOJCTBEHHOE OCBELIeHHE?

Kak paccuntbiBaeTcsi CBETOBOM MOTOK OT JIAMIIbl MJIM TPYIIIIBI JIaMIl?
Kak n3mepsiercst OCBEIIEHHOCTh B IPOU3BOJICTBEHHOM OMEIIEHUU?

LN~ WNE

I'masa 17. 3ammra oT myma, yabTpa- 1 HH(ppasByka, BUOpauuu
17.1. [lelicTBHe mymMa, yJbTpa- H HH(pPa3ByKa, a TaKKe BUOpPaALli HA OPTaHU3M YeJI0BeKa

OKcrtyatalus COBPEMEHHOIO MPOMBIIIEHHOTO 00OpYNOBaHUS U CPEACTB TPAHCIIOPTA COMPOBOXKJIAETCS
3HAYUTENbHBIM YPOBHEM IlIyMa W BUOpalMM, HETATUBHO BIUSIOIIMX HAa COCTOSHUE 3/10pOBbs paboTaromux. C
TOYKHM 3peHusi 0e30MacHOCTH TpyJda IIyM M BUOpalus — OJHU M3 Haubojiee pachpOCTPAHEHHBIX BPEIHBIX
MIPOU3BO/ICTBEHHBIX ()aKTOPOB Ha NMPOU3BOJICTBE, KOTOPHIE MPU OMpPEICIEHHBIX YCIOBUSAX MOTYT BBICTYNATh
KaK OIacHblE NPOU3BOJACTBEHHbIE (hakTOphl. Kpome mrymoBoro u BHOpPAllMOHHOIO BO3JAEWUCTBHUS, BpPEAHOE
BJIMSIHME Ha YelloBeKa B Ipoliecce Tpy/Ja MOTYT OKa3bIBaTh HH(PPA3BYKOBBIE U YIBTPa3BYKOBbIE KOJIEOAHUSI.

PaccmoTpuM ocHOBHBIE (hU3MUECKHE XapaKTEPUCTUKH 1IyMa, BUOpalluY, yIbTpa- U HHGpa3ByKa.

LIlym — 3TO coyeTaHUe 3BYKOB Pa3IMYHON 4aCTOThl U MHTEHCUBHOCTU. C (PU3HOIOrUYECKON TOUKH 3pEHUS
ITyMOM Ha3bIBAIOT JTFO0O0U HEXKeNaTeIbHbIN 3BYK, OKAa3bIBAIOIINI BPEIHOE BO3ICHCTBIE HA OPTAHU3M YEJIOBEKa.

3ByKOBBbIE KOJjeOaHMs, BOCHPUHHUMAaeMble OpraHaMH cjiyXa YelOoBeKa, SBJSIOTCS MEXaHHYECKUMHU
K0J1e0aHUsIMHU, PacIpOCTPAHAIOIIMMUCS B YIIPYToi cpene (TBepoi, KUAKONW Wi ra3000pa3Hoii).

OCHOBHBIM TNIPU3HAKOM MEXAaHMUYECKUX KOJICOAHUH SBIISETCS MOBTOPHOCTH IpOLIECCa JBMKEHHS 4Yepe3
ONPEIEICHHBIM MPOMEXYTOK BpEeMEHH. MUHHMAJIBHBIA WHTEPBAl BPEMEHH, 4Y€pe3 KOTOPBIA IPOUCXOIUT
MOBTOPEHUE JBM)KEHUS Tela, Ha3bIBAIOT nepuodom konebanuil (1), a oOpaTHYI0 eMy BEIMYMHY — YacTOTOM
koseOanwuii (f). DTH BeTMUYMHBI CBSA3aHBI MEXY COOOM MPOCTHIM COOTHOIIICHHEM:

1
f==,(171
=Se

rae f — gactora konebanwuii B reprax (I'm);
T — nepuoa KonebaHU| B CEKyHaX, C.
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Takum oOpa3om, wacToTa KoJeOaHUW OIpenenseT YUCIOo KoyieOaHui, mpousomenmux 3a | cekyHmy.
Enununa nsamepenust yactotel — repi (I'm), 1 T'n=1 ¢t

Jlis  XapaKTepUCTHKU KONCOAHW WCIONB3YIOT TaKkKe yukiuveckyro yacmomy (o, c'l), KOTOpast
OTIPENIEISAETCS KaK YHUCIO KOJeOaHWi, MPOUCXOMANIMX 3a 27T CeKyHI. Mexay OOBIYHONW M IHUKJIMYEeCKOH
4aCTOTaMHM CYIIECTBYET CJICyIOIIasi CBA3b:

@ =2xf. (17.2)
[luKnyecKast 9acToTa M MepUojl KOJIeOaHU CBS3aHbI CJEAYIOIIAM COOTHOIICHUEM:
w=2rlT. (17.3)

OpanM w3 HamboJsiee YacTHIX BHUJIOB KOJICOAHWH, CYIIECTBYIONIMX B MPUPOAEC, SBISIOTCS TapPMOHHYECKUE
koJnebanus (puc. 17.1), onucbiBaeMble ypaBHCHHEM:

X =X, cos(at + ¢, ), (17.4)

II€ X — CMEUICHHUE Tela OT IOJI0KCHHUS PABHOBECHS;
O — OUKJIMYECKas YacToTa KOoJIeOaHuM;
t — Bpems.

X‘r

A

~Y

Puc. 17.1. I apMoHuMecKkue Kotebanus

MaxkcruManbHOE 3HaU€HHE CMEIICHUS OT MOJIOKEHHsI paBHOBECHUS (Xm) Ha3bIBACTCS aMILTUTYIO0W KOJICOaHMUS.
Benuunna, cTosmas moj 3HakoM KOCHHYCa, Ha3bIBaeTCs (ha30i TapMOHUYECKOTO KOJICOAHMS:

9= at+p,. (17.5)
daza xonebaHuil ¢, HaualbHBIA MOMEHT BpeMeHU t = 0 Ha3bIBaeTcs HadanbHOU (hasoi. Paza xonebaHUsA

XapaKTepu3yeTcs BEIWYMHOW M HaIMpaBICHHEM OTKJIOHEHUS KOJeOaHUs OT TMOJOKEHHsS pPaBHOBECUS B
3aBUCUMOCTH OT BPEMEHH.

Konebanus B ynpyroii cpeie He OrpaHHYMBAIOTCS LIEHTPOM BO30YXAeHUs 3TUX Konebanuii. KoneGmomuecs
YaCTHUIBI CPENbl MEpPEeJaloT CBOI0 IHEPTHUI0 COCEAHMM vacTuiaM. lIporiecc pacmpocTpaHeHUs KojieOaHUN B
yIpyroil cpene HasbIBaeTcs gonnou. Kaxmas W3 9acThil Cpeabl MPH ITOM KOJIEOIEeTCS OKOJO IMOJIOKESHHUS
ycToiunBoro paBHoBecus. [IoBepXHOCTH, KOTOpasi OTACNSIET KOJICOTIONMMECcs YaCTUIIbI OT YaCTHUII, MIOKa eIl He
MPUILEIINUX B KOleOaTeIbHOE TBUKEHHE, HA3bIBAIOT (PPOHTOM BOJIHBL. COBOKYITHOCTH TOYEK, KOJIEOMIONIUXCS
B OJIMHAKOBBIX (pa3zax, oOpazyeT BOJHOBYIO NMOBEPXHOCTh. Bce Touku (poHTa BOJIHBI UMEIOT HYNIEBYIO (azy.
Otcrona crnenyer, 4To (PpOHT BOJHBI MpeACTaBIsieT co00il OJHY M3 BOJHOBBIX MOBEpXHOCTEH. DPOHT BOIHBI
pacrmoJIoKeH TEPHeHANKYIIPHO K HaIMpaBICHUIO pacmpocTpaHeHus BodHbL [lo ¢dopme QponTa BOIHBI
paznuyaroT miaockue u chepuueckue (puc. 17.2). PaccrosHue MexIy IBYMS COCETHUMH YacTHIAMH,
HaxOJSIIUMHCS B OJJUHAKOBOM pEXUME JIBIKEHUS WM B OJIMHAKOBOU (hasze, Ha3bIBaeTCs TMHOM BoyHBI X. Ha
puc. 17.1 mpencrasieHo rpaduveckoe U300paxKeHHe TapMOHUYECKMX KoJeOaHWN W Takke MOoKa3aHa JIMHA
BOJTHEI.
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Puc. 17.2. Buowl 60nn: a) nnockasn; 6) chepuueckan

HcrouHnKk 3BYKOBBIX KOJeOaHWH, BO30YKIAIOMIUNA MIOCKUE BOJHbI, TIPEACTABISIET COOOM TUIOCKYIO
MOBEPXHOCTh, pa3Mep KOTOPOW CYHIECTBEHHO OOJjbllle AIMHBI BOJHBI. DPOHTHI 3TUX BOJH PaCIOIOKEHBI
NapauieNbHO IIOCKOCTU BO30YXKACHHUS.

Copepuueckas 6onna CO3AETCA MAJCHBKUM 10 CPAaBHEHHIO C JJIMHON BOJHBI BO30yAMTENEM KOJIEOaHUN —
TOYEYHBIM HCTOYHHUKOM 3BYKOBBIX KoneOanuii. [Ipu oueHb 6oibpmioM (OECKOHEYHOM) yAaJeHUM HCTOYHHKA
3BYKOBBIX KOJieOaHHii ceprdecKre BOJTHBI MOT'YT YaCTHYHO CTAHOBUTHCS TIOCKUMH.

Tun pacnpocTpaHsOmEics B 3BYKOIIPOBOJSIIEM MAaTepuase BOJIHBI 3aBHUCUT OT €ro BUJA M pa3MepoB, a
TaKKe OT JJIMHBI BOJHBL. PaccMOTpUM BaXKHBIM C IPAKTUYECKOW TOYKM 3PEHMS Cillydald PaclpOoCTpaHEHUs
3BYKOBBIX BOJIH B HEOTPAHUYEHHBIX Cpefax, pa3Mepbl KOTOPBIX 3HAUUTEIHHO OOJIbIIE JJIUHBI BOJHBI. B 3THX
cpelax pacHpOCTpPaHSIOTCA IMPOJOJIbHBIE M IOIEPEYHbIE BOJHBI. B Mpo0JIbHON BOJIHE MEHSIOTCS MECTaMHu
30HBI CxaTusi (00JacTU C TOBBIIICHHBIM JIaBJICHHUEM) W 30HBI pacTsKeHHs (00JacTH € MOHMKEHHBIM
nasneHueM). [losTomy apyroe Ha3zBaHue STHUX BOJH — BOJIHBI CXKaTus (BOJIHBI JaBieHus). i 3TUx BOJH
HampaBlieHHue KoJjeOaHus YacTHIl COBMAJACT C HAIIPABIEHUEM paclpoCcTpaHeHUs BOJIHBI. B mpupojae Takoi Tur
BOJIH PacpOCTPAHAETCS B TBEPJIBIX, KUAKHUX M ra3000pasHbIX cpeax, HalpuMep CIBIINUMBINA 3BYK B BO3JIyXE.

JUis  momepeyHBIX BOJIH  HampaBieHHEe  KoJieOaHWs  YacTULl MEPHeHAUKYISIPHO  HAIpPaBICHUIO
pacnpocTpaHEHHUs! BOJIHBL. OTH BOJIHBI TaK)K€ HOCST HAa3BaHHE CJBUIOBBIX BOJH, TaK KaK BBI3bIBAIOT B
3BYKOIIPOBOJSAIIEM MaTepuaie ciBUr. OHU MOTYT pacIpOCTPaHAThCS TOJIBKO B TBEPIOU cperie.

Ckopoctb V pacnpocTpaneHusi kojaeOaHUi B MPOCTPAHCTBE HA3bIBACTCS CKOPOCTHIO BOJHBI. CBSI3b MEXIY
JUIMHOM BOJIHBI A, CKOPOCTBIO BOJIHBI V U IEpUOAOM KosieOaHUs T 1aeTcsi BEIPAKEHUEM:

A=VT, (17.6)

otkyna V= % 17.7)

VYyuThiBas, 4YTO YacToTa KOJeOAHMS CBsI3aHA C MEPHUOJOM cooTHoIeHHeM (17.1), CKOpocTh BOJIHBI MOXKHO
BBIPA3UTh YePe3 YaCTOTY:
V=Af.
CKOpOCTh pacnpoCTpaHEHHsI 3BYKOBBIX BOJH B Ta3000pa3HOil cpene (MIealbHBIA Ta3) ONpeaenseTcs

BBIPAXXCHHUCM!
C.. =JX(Plp), (17.8)

rae X — nokasaresb aauadarsl (IOCTOSIHHAS BEIMUYMHA, JUIS Bo3ayXa paBHas 1,41);
P — naBneHue rasa;
p — IJIOTHOCTH ra3a.
ITo coBpeMEHHBIM H3MEpPEHHsIM CKOPOCTh 3ByKa B BO3JlyXe IPU HOPMAaJbHBIX YCIOBHsX paBHa 331 m/c. B
Tabs. 17.1 npuBeneHbl CKOPOCTH PacpOCTPAHEHHS 3BYKOBBIX BOJH B PAa3JIMUHBIX BEIIECTBAaX NMPU KOMHATHOM
TEMIIEPATYPE.

Tao6auua 17.1. CkopocTh pacnpoCTpaHEHUS NPOAOILHBIX
H NONEPEYHbIX BOJH JUIA Pa3JIHYHBIX BEIUECTB

Beuwjecmeo Cxopocmb pacnpocmpanenus 60aH, M/C
IIpodonsrbix T Tlonepeynwix
AmoMUHAA 6320 3130
CauHeu : 2160 ) 700
XKeneso 5900 3230
Menb 4730 2300
Hukens 5894 3219
Hunuk 4120 2350
Ksapuesoe crekiio 5570 3520
Boma (273K) 1481 -
Bosnyx 331 —

3BYKOBBIE€ BOJIHBI MEPEHOCAT dHEpruto. s XapakTepUCTUKU CPETHEro MOTOKa SHEPruu B Kako-1nbo
TOYKE Cpelbl BBOJAT MOHATHE WHTEHCUBHOCTH 3BYKA — JTO KOJMYECTBO JHEPIWM, NEPECHOCHUMOE 3BYKOBOU
BOJIHOM 3a €AMHUIY BPEMEHHM 4Yepe3 €IMHHUIlYy IUIONIaJM MOBEPXHOCTH, HOPMaJIbHOHM (pacroyioKeHHOH Moj
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yriaoMm 90°) K HampaBiI€HUIO PACIpOCTPAHEHUS BOJIHBI. VHTEHCHMBHOCTH 3BYKa BBIpAXKAeTCs CIEIYHOIIMM
o0OpazoM:
PZ

rie | — HHTCHCHBHOCTB 3ByKa, Br/M7;
P — 3ByKkoBoe naBieHHE (Pa3HOCTh MEXIYy MTHOBEHHBIM 3HAYEHHEM IOJHOIO JABJICHUSI U CPEAHUM
3HAUEHUEM JIaBIICHUS, KOTOPOE HAOIIOAAETCs B CpeJie IPU OTCYTCTBUH 3BYKOBOTO mmouist). [1a;
p — IVIOTHOCTb CPEJIBL, KI/M';
C — ckopocTh 3ByKa B cpene, M/c.

Cuna BO3AEUCTBUS 3BYKOBOM BOJIHBI Ha OapaOaHHYIO MEPENOHKY YEIOBEYECKOTO yXa M BBI3BIBAEMOE €I0
OILIYIIEHUE TPOMKOCTH 3aBUCSAT OT 3BYKOBOI'O JaBJICHHS. 3BYKOBOE JaBJICHHE — 3TO JOMNOJHUTEIBHOE
JaBJICHHE, BO3HUKAIOILIEE B Ia3€ WM KUIKOCTH IIPU HAXOKIACHUM TaM 3BYKOBOM BOJIHBI.

B mnpupone BenuyuHBI 3BYKOBOTO [1aBJICHUS M HMHTEHCHBHOCTH 3BYyKa, TE€HEPUPYEMbIE pa3InYHBIMU
HMCTOYHUKAMU IlIyMa, MEHSIOTCS B LIMPOKUX Ipejeax: 1o AaByieHuto — 10 10° pa3, a 10 MHTEHCUBHOCTH — 110
10" pas. B coorBercTBHH ¢ 3ak0HOM BeGepa — DexHepa IPUPOCT CHIIbI OLIYIICHHS aHATH3aTOPa YEIOBEKa, B
TOM 4YHCIE€ M CIyXOBOTO, TMPOIMOPIHOHAIEH JOorapupMy OTHOIICHUS DSHEPruil ABYX CpaBHUBACMBIX
pazapaxenuii. [loaToMy [1si XapakTEepUCTUKU YPOBHS IIyMa HCIOJNB3YIOT HE HEMOCPEACTBEHHO 3HAUYECHUS
MHTEHCUBHOCTU 3BYKa M 3BYKOBOT'O JIaBJIEHHUS, KOTOPBIMU HEyJOOHO ONEpPUpPOBaTh, a UX JIOrapu(pMHUUECKHE
3HAauYEHUS, Ha3bIBAEMbIC YPOBHEM MHTCHCUBHOCTH 3BYKa WJIM YPOBHEM 3BYKOBOTO JIaBJICHHUSI.

Vposenv unmencusnocmu 38yka ONpenenstor no hopmysie:

I
L= 101g—, (17.10)
I 0
roe L — YPOBEHb HHTEHCUBHOCTH B Jerubenax (ab);
| — UHTEHCHUBHOCTbH 3BYKa, BT/MZ;
lo — HMHTEHCUBHOCTH 3BYKa, COOTBETCTBYIOIIAsl TOPOTY CIBIIIMMOCTH dYelioBedeckoro yxa (lp —

HOCTOSIHHAS BeJIUuuHa; lg ~ 102 B1/m? na wactore 1000 I'm).

YenoBeueckoe yXo0, a TaKyKe MHOTHE aKyCTUYECKHE MPUOOPHI pearupyroT HE Ha MHTEHCUBHOCTD 3BYKa, a Ha
3BYKOBOE JIaBJIEHUE, YPOBEHb KOTOPOTO OIpeesieTcs o Ggopmyre:

p? P
L, =101g| 7 |=201g| | (17.11)
0 0

rae P —3BykoBoe nasieHue. Ila;
Po — moporoBoe 3BykoBoe aaBienue (Po — mocrosiHaas Beanuuna, Po = 2¢10-5 I1a na yacrore 1000 I'y).

CBs3b MCKAY YPOBHEM HHTCHCUBHOCTHU U YPOBHEM 3BYKOBOTO HABJICHUA OHNPCACIACTCA CICAYIOIIUM

BBIPA)KCHUEM:
2

L= 101g - =101g[P?p,,C, / P? pC] = 101g| *

I 0 I:)O

rae po 1 Cop — COOTBETCTBEHHO IUIOTHOCTH CPEObl U CKOPOCTh 3ByKa MPU HOPMAIBHBIX aTMOC(EpHBIX
ycioBusix, T. €. ipu t =20 °C u Py = 10° Ia;

p 1 C — IIIOTHOCTB Cpefibl U CKOPOCTH 3BYKA B YCIIOBUSAX U3MEPEHHUS.

[Tpn pacnpocTpaHeHUH 3ByKa B HOpMalbHbBIX aTMOCc(epHBIX ycnoBuax L= Lp. [Ipu pacderax ypoBHs mryma
WCIONB3YIOT BEJIMYMHY MHTEHCHUBHOCTH 3BYyKa, a Il OLEHKH BO3JCMCTBHUS IIymMa Ha 4YEJIOBEKA — YPOBEHb
3BYKOBOT'O JIaBJICHUSI.

YenoBeueckoe yX0 BOCIPUHUMAET KaK CIbIILIMMBIE KojeOaHus, jdexamue B npenenax ot 20 go 20 000 ri.
3BYKOBOH JHAra30H MPUHATO MOApPa3IeiIaTh Ha HU3Kko4acTOTHBIN (20—400 ri), cpenneyactotHbid (400-1000
ra) U BbICOKOYacTOoTHBIM (cBbime 1000 Ti). 3ByKOBBIE BONHBI C YacToTo MeHee 20 TIl Ha3bIBAIOTCS
nH(]ppa3ByKoBbIMH, a ¢ yactoTamu 6osee 20 000 i — ynpTpa3BykoBsiMU. H(Dpa3ByKOBBIE U yIBTPA3BYKOBBIC
Kose0aHusl OpraHaMHU CITyXa YeIOBeKa He BOCIIPUHUMAIOTCS.

VYapTpa3BykoBOW NMAama3oH 4acTOT ACIUTCS Ha JIBa TMojjauarna3oHa — Hu3kodacToTHb (20—-100 xI'1m) u
Bbicoko4YacTOTHBIN (100 k['— 1000 MI'r). YnpTpa3ByKkHu BeChbMa CHIIBHO TOTJIOMIAIOTCS ra3aMy U BO MHOTO pa3

+101g %CO — L, +101g %CO , (17.12)
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crnabee — xxuakocTsamMu. Tak, HanpuMep, Ko3(pPUIMEHT NOTNIOMEHHs yAbTPa3ByKa B BO3AyXe NMPUOIM3UTEIBHO
B 1000 pa3 Oospmie, yeM B BojJe. YJIbTPa3BYKH NPHUMEHSIOTCS B MPOMBIIUICHHOCTH [JIi KOHTPOJBHO-
M3MEPUTENbHBIX 1enel (1e(eKTOCKOIus, U3MEpEeHHe TONIIUHBI CTEHOK TPYOOIPOBOJOB M Jp.), @ TAKXKe IS
OCYILIECTBICHUSI M HMHTEHCU(UKALUN DPA3JUYHBIX TEXHOJOTHYECKHX IPOIECCOB (OYUCTKA JeTajel, cBapka,
naiika, ApoOieHue W T.O.). YJIBTPa3BYKH YCKOPSIOT IMpOTeKaHWe mpoueccoB auddysuu, pacTBopeHUs u
XUMHUYECKUX PEaKIIUi.

WNudpas3Byk — 310 00nacTh aKycTHUeCKUX KojeOaHuil B aumanazone Hwke 20 ['n. B mpou3BoacTBEHHBIX
yclIoBUSAX HWH(GPa3ByK, Kak MPaBUIIO, COUYETACTCSl C HU3KOYACTOTHBIM IIIYMOM, a B pAlE CIy4yaeB U C
HU3KOYAaCTOTHOW BuOpanueil. Mcrounukamu HMH(pa3Byka B TNPOMBIIUIEHHOCTH SIBJISIFOTCS KOMITPECCOPHI,
IU3eIbHbIC IBUTATENN, BEHTUISATOPHI, PEaKTUBHBIE IBUTATEHN, TPAHCIIOPTHBIE CPEACTBA U AP.

XapaKkTepuCTUKaMHU YIbTPa3BYKOBBIX M HMH(Pa3BYyKOBBIX KoyieOaHWH, KaKk W B Cilydyae 3BYKOBBIX BOJIH,
SIBJISIFOTCS. YPOBEHb MHTCHCUBHOCTH (BT/MZ), ypoBeHb 3ByKoBoOTO AaBieHus (I1a) u wactora (I'm).

PaccmoTpuMm, Kak IEHCTBYIOT IIyM, yIbTpa- U HHPPA3BYK, a TAK)Ke BUOpAIM HA OPTaHU3M YeJIOBEKa.

3BYKH O4YeHBb OOJIBIION CHJIBI, ypOBEHBb KOTOPHIX mpeBbimaet 120-130 nb, BbI3bIBalOT 60J€BOE ONIYIIICHUE U
MOBPEKICHHSI B CIIyXOBOM ammapare (akycruueckas TpaBMa). B Tabn. 17.2 nmpenacTaBiieHbl ypOBHU Pa3iIMdHbIX
3BYKOB.

Ta6aunuma 17.2. YposHH pazimyHbiX 3BYKOB B 3aBHCHMOCTH
OT HCTOYHHKA IIYMA H PacCTOAHHA

Hemownux P Yposens
accmosnue, M
wyma wyma, b
XKwnas xomHara — 35
Peun cpenrieli TPOMKOCTH : i 60
MawmnonucHoe 610po — 65
MeTtannopeXyiue CTaHKH Ha pa6ouem mecTe 80—96
JM3enbHbBIN TPY30BMK 7 90
Hnesmonepdoparop 1 100
PeaxkTuBHBIN ABUrarTesb 25 140
Buictpes n3 apTWwUIepHiCKOTO Opyaus 1-2 ! 160—170

Pa3peiB Oapa®aHHBIX NEPENOHOK B OpraHax cjiyxa YeloBeKa IMPOUCXOIUT IOJ BO3ACHCTBUEM IIyMa,
YPOBEHb 3BYKOBOT'O JIaBJIEHUSI KOTOpOro cocrasiisieT = 186nb. Bo3nelicTBue Ha OpraHusM 4elloBeKa LIyMa,
ypoBeHb KoTOporo oxosio 196 nb, mpuBeaer K NOBPEXACHUIO JIETOYHOM TKaHU (IIOPOT JIEFOYHOTO
MIOBPEXKACHHUS).

OpHako He TOJBKO CHIJIbHBIE HIYMBI, MPUBOJSIINE K MICHOBEHHOH TIIyXOT€ WJIHM MOBPEXJEHHUIO OPraHOB
cllyXxa YeJlOBEeKa, BPEAHO OTpaXkaroTcs Ha 370poBbe M pabotocnocobHocTH moaed. Illymbl HeGomblion
WHTEHCUBHOCTH, TTOPSIIKA 50—-60xBA", HeratneHO BO3JECHCTBYIOT Ha HEPBHYIO CHCTEMY YEJIOBEKA, BBI3BIBAIOT
0ECCOHHUIlYy, HECIOCOOHOCTb COCPEJOTOUUTHCS, YTO BEAET K CHI)KEHMIO IPOU3BOAUTEIIBHOCTH Tpyda MU
MOBBIIIAET BEPOATHOCTh BO3HMKHOBEHMSI HECUACTHBIX CIydyaeB Ha Mpou3BojcTBe. Eciu myM mHOCTOSIHHO
JEMCTBYET HA YEJIOBEKAa B IIPOLIECCE TPYAd, TO MOTYT BO3HHMKHYTH DPa3JIMYHbIE NCUXMUYECKHE HaApPYIICHHUS,
CepACYHO-COCYTUCTHIE, KETYJOUHO-KUIIEYHbIE U KOXKHbIE 3a00JI€BaHUs, TYTOYXOCTb.

! B 1BA Bbpaxkaercs ypoBeHb IIyMa, 3aMEPEHHBII 10 IIKaze A IIyMOMepa, KOHCTPYKIHS M TPHHIMI PaGoThI KOTOPOrO
U3JI0XKEHBI JaJIee.

[TocneacTBust BO3AEHCTBUS IIyMa HEOOJBIIOW MHTEHCUBHOCTH HAa OpPraHM3M YeNlOBEKa 3aBUCAT OT psAjla
(bakTOpOB, B TOM 4YHCIE BO3pacTa U COCTOSIHHMS 3/I0pOBbsl pabOTaroOIlero, BHJA TPYIOBOH AEATEIbHOCTH,
MICUXOJOTMYECKOro U (PU3NYECKOTO COCTOSTHUS YEJIOBEKa B MOMEHT JAEMCTBUS IIyMa U psfa APYTux (pakTopos.
[IIym, MpOM3BOAMMBIM CaMUM 4YEJIOBEKOM, OOBIYHO HE OECIOKOUT €ro. B oTinuume OT 3TOro moCTOPOHHUE
IIYMBI 9acTO BBI3BIBAIOT CHJIBHBIN pazapaxaromuii 3gpdexrt. Ecnu cpaBHUBATH IIyMbI C OIMHAKOBBIM YPOBHEM
3BYKOBOT'O JaBJEHUs, TO BbicokodacToTHble IyMbl (f > 1000 I'y) OGosee HEMpHSTHBI JUIS 4YEIOBEKa, YeM
HuskouyactotHbie (f < 400 T'i). B Hounoe Bpemsi mym ¢ ypoBHem 30-40 nBA sBiseTcst cepbe3HbIM
OecrokosAM (HaKTOPOM.

[Ipy MOCTOSITHHOM BO3JAEHCTBHM IIyMa Ha OPraHU3M 4YeJIOBEKa MOTYT BO3HUKHYTH IaTOJIOTMYECKHE
M3MEHEHHMs, Ha3bIBaeMble IIYMOBOW 00JI€3HBI0, KOTOPast ABJISIETCS MPO(ECCHOHATBHBIM 3a00JI€BAaHUEM.
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Nudpa3Byk Takke OKa3bplBaeT HETaTHMBHOE BIMSHHUE HA OPTaHbl CIIyXa, BHI3bIBas YTOMJICHHE, YyBCTBO
CTpaxa, roJIOBHbIE OOJIM U TOJOBOKPYKEHUS, a TaKXKe CHIXKAET OCTPOTY 3peHus. OcOOEHHO HEeOIaronpusTHO
BO3/ICHICTBUE HAa OPraHU3M UelloBeKa MH(Pa3ByKOBBIX KosiebaHui ¢ yactoroit 4—12 I'n.

Bpennoe BozneiicTBuE ynbTpa3ByKa Ha OpPraHuM3M YeJIOBEKa BBIPAaXaeTcsl B HapyUICHUH JAESITEeIbHOCTU
HEPBHOW CHUCTEMBI, CHUXCHHH OOJICBOW YyBCTBHTEIHHOCTH, W3MEHEHUU COCYAWCTOTO TABJICHHS, a TaKXKe
COCTaBa M CBOMCTB KPOBHU. YIIbTPa3BYK INepeaaeTcs Ju00 yepe3 BO3AYIIHYIO Cpeay, TUO0 KOHTAKTHBIM ITYyTEM
gepes JKUIKYIO U TBEPIYIO cpeny (neiicTBue Ha pyku paboTarmux). KOHTaKTHBIN MyTh TIepeadn yiIbTpa3ByKa
HauboJiee onaceH JUisl OpraHu3Ma 4esoBeKa.

Paccmotpum Bo3eiicTBie BUOpAIIMU HA OPTAaHU3M YeloBeKa. Bubpayus - ’TO COBOKYITHOCTh MEXaHUIECKUX
KOJIeOaHUH, TPOCTEHIITMM BHUIOM KOTOpBIX sBISIOTCA TapMmoHuueckne. B I'OCTe 24346-80 «BubGparus.
TepMuHbl U ompeseneHus» BUOpaIs ONpeneseTcss Kak ABMKCHUE TOYKU WIIM MEXaHHMYECKON CHCTEMBI, IPU
KOTOPOM IPOUCXOAMT IMOOUYEPETHOE BO3pACTaHUE U YObIBAaHHE BO BPEMEHU 3HAUEHUH MO KpailHell Mepe 0JHOMN
KOOpauHaThl. BUOpanuio BBI3BIBAIOT HEYPABHOBEIICHHBIC CHUJIOBBIC BO3JICHCTBUS, BOSHHKAIONINE NpU paboTe
pa3IMYHBIX MAIlIMH U MeXaHU3MOB. [IpuMepoM Takux yCTpOWCTB MOTYT CIYXHUTh pydHble nepdopaTopsl,
KPUBOIIMITHO-IIATYHHBIE MEXaHU3MBI M JPyTHE, JETaTN KOTOPHIX COBEPIIAIOT BO3BPATHO-MOCTYHATEIbHBIC
IBUKEeHMs. BuOpanuio Takke CO3Jal0T HEypaBHOBEIICHHBIE BpPAIAIOUIUECS MEXaHU3MbI (IJIEKTPOJAPEIH,
pyuHble TUIM(OBaTbHBIE MAIIMHBI, METAIO00pa0ATHIBAIOIINE CTAHKHA, BEHTWISATOPHI M T.1.), a TaKXKe
YCTPOMCTBA, B KOTOPBIX JBMXKYIIMECS JETald COBEPIIAIOT yAapHbIe BO3JEHCTBUS (3y0Uarbie Iepenayd,
MOAIITUITHUKY ¥ T.J.). B IMPOMBINIUIEHHOCTH TaKKe HUCIIOJIB3YIOTCS CIIEIUAIbHBIC BUOPAIIMOHHBIC YCTAHOBKH, B
YaCTHOCTH, NMPHU YIJIOTHEHUU OETOHHBIX CMECei, Mpu APOOICHUH, U3MEIbYCHHH M COPTHPOBKE CHITYUYHX
MaTepUasIoB, IIPH pa3rpy3Ke TPAHCTIOPTHBIX CPEJICTB U B PSJIC IPYTUX CIydaeB.

Ecnu BuOpupymoomas cuctemMa coBepliaeT rapMoHuuyeckue kosebanus (17.2), To 1is ee omHCaHUS
HCIIOJIL3YIOT CJICTYIOIINE XapaKTePUCTHKU:

" AMIUTUTYQY BUOpOIEepeMelieHus, T. €. HauOoJbllee OTKIOHEHUE KOJIEOIIOMIecs TOYKU OT IMOJIOKEHUS

paBHOBeCHS, Xy, M;

= KoJeOaTenbHYyI0 CKOPOCTh, WIH BUOPOCKOPOCTH, am, M/C;

" yCKOpEeHHUe KoJjiebaHui, i BuOpoyckopenue, Vy, M/

* nepuoj Konebanui, 7, ¢;

" yacToTy Kojebaunwuii, f, rir.

Ecnu BubOpanmum HMEIOT HECHHYCOMIANBHBIM XapakTep, TO HMX MOXHO MPEACTaBUTh B BUJE CYMMBbI
CUHYCOHMJIATHHBIX (TAPMOHUYECKHX ) COCTABIISIONINX C TIOMOIIBIO pa3iokeHus B ps Dypbe.

3HaueHus: BAOPOCKOPOCTU M BUOPOYCKOPEHHS IS PA3IUYHBIX UCTOYHUKOB U3MEHSIOTCS B OUYEHb ITUPOKHUX
mpenenax, mod3ToMy, Kak M JiIs IIymMa, yJoOHee MOJIb30BaThCs HMX JIOTAPUPMUICCKUMHU XaPaKTEPHUCTUKAMH.
Tax, norapupmudeckuii ypoBeHb BUOPOCKOPOCTU (WJIM MPOCTO YPOBEHb BHOPOCKOPOCTH) OIpenemsieTcsl Mo

dbopmyre:

\
L, =201g —, (17.13)
VO
rae Ly — ypoBeHb BUOpockopocTH, 1b;
V — KonebaTenpHas CKOPOCTh, M/C;
Vo — ITOPOTOBOE 3HAYCHHUE KOJIEOATEIILHOW CKOPOCTH, CTAHJAPTU30BAHHOE B MEIKTYHAPOTHOM

macira6e (Vo = 510 m/c).

ITo ananoruu norapupmMuUUecKuil ypoBeHb BUOPOYCKOPEHUSI MOXKET OBITh ONpeieNieH CeAYIOIHUM 00pa3oM:

a
L, =201g—, (17.14)
aO
rae L, — YpOBeHb BHOpOycKopeHus, Ab;
a — YCKOpeHHe KoneOaHul, m/c?;
ao — IIOPOTOBOE 3HAUEHUE YCKOPEHHsI KOeOaH, CTaHAaPTU30BaHHOE B MEXKIYHAPOTHOM

MaciTabe (ap=3 ¢ 107 M /c).
HeoOxomuMo paznuvate oOmIyt0 U MecTHYI BuOparuu. OOmias BUOpaius AelicTByeT Ha BeCh OpraHH3M B
1IeJIOM, @ MECTHAsI — TOJIbKO Ha OTCJIbHBIC YaCTH €T0 (BEpXHHUE KOHEUYHOCTH, IIEUYEBOM TOSIC, COCY/IBI CEP/IIIA).
[Tpu BozneiicTBUU 00IIel BUOparuu HAOMIOAAIOTCS HAPYIICHHE CepJCYHON NeATeTbHOCTH, PacCTPOMCTBO
HEPBHOU CUCTEMBI, CITa3Mbl
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COCYy0OB, UIBMCHCHHS B CYCTaBax, NPUBOAAININC K OIrPaHUYCHUIO TTOABHUIKHOCTHU. Ecmu gacTtoTsl KOH€6aHI/IH
pabouYrXx MECT COBIAAIOT ¢ COOCTBEHHBIMHM YaCTOTaMH KoJieOaHWN BHYTPEHHHX OPTaHOB yenoBeka’ (sBIEHUE
pe30HaHca), TO BO3MOXKHO MEXaHUYECKOE MOBPEKICHUE TAHHBIX OPTaHOB BILIOTH JIO pa3phiBa.

1 o
I[Hf[ OOJILLINHCTBA BHYTPCHHHUX OPraHOB YCJIOBCKA YaCTOTbI COOCTBEHHBIX KOJIcOaHuil COCTABIAIOT 6—9 FH.

[Ipu neiictBuM Ha pyKH pPabOTAIOMIMX MECTHOW BUOpamuu (BUOPUPYIOMIMKA HMHCTPYMEHT) MPOHMCXOIUT
HapylIeHHE YYBCTBUTEIHLHOCTU KOXKHU, OKOCTEHEHUE CYXOXKHIUHU, MOTEPs YIIPYTrOCTH KPOBEHOCHBIX COCYIOB U
YyBCTBUTEJIBHOCTU HEPBHBIX BOJIOKOH, OTJIOXKEHHME COJEM B CycTaBaX KHUCTEH pyK U MalbliEeB U JpYyrue
HeraTuBHbIE ABJIeHUs. [[nuTenbHOE BO3AeicTBUE BUOpAlMU MPUBOAUT K NMPOodeccHOHAIbHOMY 3a00JIEBaHUIO —
BUOpAIIMOHHOM 00Ne3HU, 3)PEeKTUBHOE JIeUeHNE KOTOPOU BO3ZMOYKHO JIUIITh HA HAYAIILHOUN CTauM €€ Pa3BUTHSL.

Paccmotpum Teneps BOMpocCkl, CBSI3aHHbIE ¢ HOPMUPOBAHUEM LIyMa, HHPaA- U YIbTPa3ByKa, BUOPALIUH.

[IIym HOpMHpyeTcst Ha pabounx Mectax corigacHo ['OCTy 12.1.003-83 u CH Ne 3223-85 «Canurtapnble
HOPMBI JOMYCTHUMBIX YpOBHEH IllymMa Ha pabouumx MecTax». B yKka3aHHBIX HOPMATHUBHBIX JOKyMEHTax
IIPEYyCMOTPEHBI /IBa METO/a HOPMUPOBAHUS LIyMa: 0 MPEAEIbHOMY CHEKTPY IIyMa M 10 MHTETrpalbHOMY
MOKAa3aTell0 — 3KBUBAJICHTHOMY ypoBHIO Iiyma B 1BA. BwiGop MeTona HOpMUPOBaHHS B MEPBYIO Ouepellb
3aBUCHUT OT BPEMEHHBIX XapaKTepUCTUK Iiyma. [lo 3TMM XapakTepuCTHKaMm BCE LIyMbl NOJPAa3IeisloTCS Ha
MTOCTOSIHHBIC, YPOBEHBb 3BYKa KOTOPHIX 3a 8-4acoBOW paboumii AeHL M3MEHsETCS He Oosiee yeM Ha 5 AbA, u
HETIOCTOSIHHBIC, AaHATOTUYHAS XapaKTePUCTHKA KOTOPBIX U3MEHETCs 3a pabounii IeHb Oosee ueM Ha 5 nbA.

HopMupoBanue 1o mpenenbHOMY CHEKTPY IIyMa SIBIISIETCS OCHOBHBIM Ui TOCTOSIHHBIX IIIyMOB.
IIpedenvubiii cnekmp wiyma — 3TO COBOKYIIHOCTh HOPMATUBHBIX 3HAUEHUH 3BYKOBOT'O JABJICHUS HA CIIEIYIOIINX
CTaHAAPTHBIX CPEIHEreOMETPHUECKUX yacToTax: 63, 125, 250, 500, 1000, 2000, 4000 u 8000 I'u. B Tabm. 17.3
IIPE/ICTaBJICHbI IOITYCTUMbIE YPOBHHU IIIyMa Ha pa3jJu4HbIX pabouMuX MecTax.

CoxkpallleHHO TpenenbHble CHEeKTpbl ImyMa obo3Hayatorcss [IC (mpemenbHBIA CHEKTp) C yKa3zaHUEM
JIONYCTUMOI'O YpOBHSI 3BYKOBOro paamiieHus Ha yactore 1000 I'u, mampumep: I1C-45, TIC-55, IIC-75 u np.
[TocTosiHHBIN 1IyM Ha paboYNX MecTax He JOJIKEH MPEBBIIIAaTh HOPMUPOBAHHBIX YPOBHEH, MPEICTABICHHBIX B
I'OCTe 12.003-83.

Ta6nuua 17.3. JomycTHMble ypOBHH LIyMa.
(dparmenT Tabmmupt u3 TOCT 12.003-83)

Ypoenu 3eyxosozo dasnenus, OB, 6 okmagnbix Yposnu
noaocax co cpedHeseoMempuuecKumy uacmomamu | 36yKa u

Ty IKeuea-

Pabouue mecma AEHMHbie
yposHu

63 | 125 { 250 | 500 | 1000|2000 | 4000 [ 8000 sayka

(0b4)

. IToMelmieHHsT KOHMCT-
PyKTOpCcKHX 610pO, pac-
YETYMKOB, IpOrpaMMmu- ) ) .
CTOB  BBIYHUCIUTEIBHBIX T 1 N -
MalluH, Jaboparopuit ‘
VISl TEOPETHYECKHX pa-
60T U 06paboTKM 3Kc-
MEePUMEHTANBHBIX [JaH-
HBbIX, TIpHeMa OOJbHbBIX :
B 3[paBlyHKTax 71 161 | 5449 )45] 42 ] 40 | 38 50
2. Tomewenus ynpasne-
HUs1, paboune xomHarst | 79 | 70 | 68 § 58 | 55 | 52 1 50 | 49 60
3. IlomelueHus na6opa-
TOpPUHA VISl MPOBEACHUS
9KCTIEPHMEHTANbHBIX

pabor, noMelleHUsa s
pasMeLICHUS LIYMHBIX
arperaTtoB BBHIYMC/IHTENb- )
HBIX MallWH 94 1 87 | 82 |78 | 75173171 ] 70 80

CymiecTByeT U Apyro METOJ HOPMUPOBAHUS IIyMa, YCTAHABIMBAKOLIUN MPEEIBHO JTONYCTUMbIE YPOBHHU

KaK MOCTOSIHHOTO, TaK U HENOCTOSIHHOTO myMa. OH OCHOBaH Ha U3MEPEHMH LIyMa M0 CTaHAApTHOW IIKaie A
1

oIymMoOMepa . OTa IIKala MMUTUPYET YaCTOTHYK) YYBCTBHUTEIBHOCTh YEJIOBEUECKOIO yXa. YpPOBEHb IIyMa,
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M3MEpEeHHBId 1Mo mmKame A mymomepa, obOo3Hauyaercsi ABA. IlocTosHHBIE LIYMBI NPEATNIOYTUTEIHHO
XapaKTepU30BaTh 110 IPEAECIbHOMY CIIEKTPY IIIyMa, a HEMOCTOSIHHBIE — TOJIBKO B 1BA.
' Kax ciefyer u3 Ha3BaHus, IIyMOMEPOM Ha3bIBAIOT IPUGOP JUIs H3MEPEHHS IIyMa. Y CTPOHCTBO 3TOro pu6opa omucano B §17.2.

PaccmoTpuMm, Kak oOmpemensiorTcs NpeleNbHbIE 3HaueHUs WHQpa3Byka. Yame BCero B YCIOBHAX
MPOM3BOJICTBA MH(Pa3BYK COUETAETCS C HU3KOYACTOTHBIM IIIyMOM M BuOpamueil. Kak u B cimydyae miyma,
nH(Pa3BYK U3MEPSETCS IIyMOMEpaMH.

HNudpa3Byk moapaszaensercss Ha MOCTOSHHBINA, YPOBEHb 3BYKOBOTO JAaBJICHUS KOTOPOTO, U3MEPEHHOTO IO
CTaHJIAaPTHOMW IIKaJe <«JIMHEHHAas» mrymomepa, u3mMeHseTcss He O6osnee yem Ha 10 ab 3a Bpems HabmomeHus 1
MUH, ¥ HETIOCTOSIHHBIH, aHAJIOTUYHAS XapaKTePUCTHKA KOTOPOTo u3MeHsieTcsl He MeHee 4yeM Ha 10 nb 3a ToT ke
nepuo HabmoneHus. [ moctossHHOro HH(Pa3Byka HOPMUPYETCSI YPOBEHDb 3BYKOBOTO JIaBJICHUS HA 4acTOTaX
2,4,8,16 u 31,5 I'u, a y1s1 HENOCTOSIHHOTO — OOIIMK YPOBEHb 3BYKOBOI'O JIABJICHUS IO CTaHAAPTHOM IIKaje
«mmHeWHas»  mymomepa, nab. IlpemenprHO  JOmMycTUMBIE  ypOBHU  HMH(Pa3BYyKa, YCTAHOBJICHHBIC
«['uruennyeckuMu HoOpMaMu UHGPa3ByKa Ha pabOUUX MECTax», MOKa3aHbl B Ta0m. 17.4.

Ta6auua 17.4. IllpeneasHo aomycTMbie YPOBHH HH(pa3ByKa
Ha paGouymx MecTax

Yposnu 3eyxoeozo dasnenus, db, na cped- | Obwuii ypoeens 36yKo60eo dae-

nezeomempuveckux yacmomax (I'y) ANeHUsl, UIMepPeHHbIll no wKase
) 4 8 16 315 «MHelHaA» wymomepa, 0b
105 105 105 105 102 110

JlonmycTUMBIN YPOBEHb yibTpa3Byka HopMupyercs B coorseTcTBuu ¢ 'OCTom 12.1.003-83 u CanutapHbiMu
Hopmamu Ne 2282-80". Bech ynbTpasByKOBOM AHANIA30H 9aCTOT IPUHATO MOAPA3ICISATH HA HU3KOUACTOTHBIH ¢
yactotor kosiebanuii 0 100 x['m m BeIcokowacToTHBIA (0T 100 mo 1 000 000 xI'). HuskodacTtoTHbIC
KoJe0aHusl paclpoCTPaHIIOTCS KaK BO3IYLIHBIM, TaK U KOHTaKTHBIM IIyTEM, a BBICOKOYACTOTHBIE — TOJIBKO
KOHTAKTHBIM. J[J1s1 HU3KOYAaCTOTHBIX YJIbTPA3BYKOBBIX KOJ€OaHMH B COOTBETCTBUM C Ha3BAaHHBIMH BBIIIE
HOPMAaTUBHBIMHM JIOKYMEHTAMU YCTAHOBJICHBI CJIEAYIOUIME MpPECNIbHbIE 3HAYEHMs] 3BYKOBOI'O JaBJICHUS Ha
pabounx mMecTax:

[omuple Ha3BaHums ASTHX HOpMAaTUBHBIX HokyMeHTOB: ['OCT 12.1.003-83 «CCBT. VmprpaszByk. OOmme TpeOOBaHUSL
6e3omacHoctn» U CH Ne 2282-80 «CanuTapHBIE HOPMBI M TpaBWiIa IpU paboTe ¢ 00OpYIOBaHHEM, CO3MAIOUINM YIBTPA3BYK,
nepeiaBaeMbli JIOKIBHBIM ITyTeM Ha PYKH PaOOTaIoOLINX).

Cpeonezceomempuueckas Yposenw 36yxosoeo
yacmoma, 'y oaenenus, ob
12,5 80
16,0 90
20,0 100
25,0 105
31,5-100,0 110

Ecnu ynpTpa3BykoBble KojeOaHUs MEpeAaroTcsl Ha PYKH U Jpyrue 4acTH Tesa padoTaroluX KOHTAKTHBIM
yTeM, TO YPOBEHb 3BYKOBOTO JaBJICHHsI HE J0JDKeH mpeBbimaTs 110 nb.

Kak yxe ckazaHo Bblllle, pa3inyaroT OOy BUOpalKio, EpeJatollylocs yepe3 ONOpHbIe TOBEPXHOCTH Ha
TEJIO CUASILErO WIH CTOSILErO YEJI0BEKA, U JIOKAIBbHYIO (MECTHYIO), IEPEAAIOIIYIOCS YEPE3 PYKH UEIOBEKA.

B 3aBHCHMOCTH OT HCTOYHHMKA BOSHUKHOBEHHUS BHIJIEISIIOT TPU KaTETOPHH BUOPAIUH:

" TpaHCIOpTHAs;

" TPAHCHOPTHO-TEXHOJIOTMYECKas;

" TEXHOJIOTUYECKasl.

Bubpanuto Hopmupyrot B coorBercTBuu ¢ ['OCTom 12.1.012-78 «CCBT. Bubparmus. O6mue tpeboBanust
6e3omacHocTHY, a Takke B cooTBeTcTBUU ¢ CH Ne 3044-84 «CanurtapHble HOpMBI BUOpaIiuu pabouux MecT»
(obmas BuOpauus) u CH Ne 3041-84 «CanutapHble HOpMBI M TpaBWja IpU paboTe ¢ MalIMHAMU U
000pyZI0BaHUEM, CO3/IAI0LIMMHU JIOKATbHYIO BUOPALIMIO, MEPEIAIOIIYIOCS Ha PYKU paOOTaIOIINX .

152



JUnst KaKAO0M U3 TpeX KaTeropuii BUOpaluy HOPMHUPYIOT BEJIMYMHBI BUOPOCKOPOCTH M BUOPOYCKOPEHHS KaK
B JIMHEWHBIX eIMHHIAX (M/C U M/CZ), Tak ¥ B jJorapupmMuuecknx (1b) B 3aBUCUMOCTH OT 4acTOTHI BUOpAITHH.
Oo6mas BuOpanust Hopmupyercs B auanazone 9actot 0,8—80 ', a MecTHast (JIokanbHAas) — B TUANa30HE YacTOT
8-1000 T'm. OObruHO BHOpalMs BKIIOYAET KaK TOPH3OHTAIBHYIO, TaK M BEPTUKAIBHYIO COCTaBISIOIIHE,
MOATOMY IPU €€ HOPMHUPOBAHUM YUYUTHIBAIOT HAMpaBlICHHE ACUCTBUS BUOpauuu. llpu 3TOM HCHONB3YIOT
cnenyromue obo3HadeHUs: Z — BepTUKalbHasA oCh, a X m Y — ropu3oHTajdbHbIe och. B Tabn. 17.5 u 17.6
MPEACTABJICHBI IPUMEPHI HOPMUPOBAHMS KaK OOIICH, TaK U JIOKAJTbHON BUOPALIUH.

Ta6nuuna 17.5 Jonycrumbie ypoBHu obiuueii BuGpaumu kateropas 1
(dparmenT Tabmuu u3 N'OCTa 12.1.012-78 u CH 3044-84)

Cpednezeomem- Jlonycmumsie 3nauenus Jonycmumsie 3navenus
puueckasn yac- subpockopocmu 8ubpoycKoperus
moma, f M/c1072 dB E 0B
4 XY VA AY VA XY yA XY

1,0 20,0 | 6,3 132 122 1,127 0,4 71 62
2,0 7,11 3,5 123 117 0,8 0,4 68 62
4,0 251 3,2 114 116 0,56 0,8 65 68
8,0 L3 3,2 108 116 0,56 | 1,6 65 74
16,0 'l,vl 3,2 107 116 1,12 3,15 71 80
63 1,1 | 3,2 107 116 4501 12,50 83 92

Ta6nuuga 17.6. JomycTuMble ypOBHH JIOKAAbHON BHOpaLHH
(o I'OCTy 12.1.012-78 n CH 3041-84)

Cpeonezeomempuve- Jonycmumote 3navenus no ocaim Z, X, Y
ckas wacmoma, Iy Bubpoyckopenus Bubpockopocmu
M/c? ok M/c ob
8 1,4 73 2,8 115
16 1,4 73 1,4 109
31,5 2,7 79 1,4 109
63 54 85 1,4 109
125 10,7 91 1,4 109
250 21,3 97 1,4 109
500 42,5 103 1,4 109
1000 85,0 109 1,4 109

17.2. OcHoBHBIE MeTObI 00PHLOBI ¢ IYyMOM, HH(}Pa- U YJIbTPA3BYKOM U BUOpaluei

PaccmoTpuM 0CHOBHBIE METO]1bI OOPHOBI € IIIyMOM, HH(pa- U yATPA3BYKOM, a TaKXkKe ¢ BUOpaluen.

Pa3nnuHble MEXaHWYECKHE, adPOJMHAMHYECKHE W JJIEKTPOMAarHUTHBIE SIBJICHUS SBJISIOTCS NPUYUHON
BO3HUKHOBEHHUS LIyMOB. MexaHW4yeckue IIyMbl BOSHMKAIOT IpU paboTe pa3iIWYHbIX MAlllMH U MEXaHHU3MOB U
BBI3BAHBI TPEHUEM MU COYJAPEHUSMHU COCTABISIOIUX UX JE€TaJIel, yJapHBIMH MPOLIECCaMU, HCIIOIb3yEMbIMU B
MIPOU3BOJICTBE (KOBKA, ILITAMIIOBKA) U PSAAOM JIpYrux (akTopoB. A3pOJMHAMHYECKHE M THJIPOJUHAMHYECKHE
IIyMbl BO3HUKAIOT NMPH TEUECHUM Ta30B U KUAKOCTEH. DIEKTPOMAarHUTHBIE IIYMbl OOBIYHO COMPOBOXAAIOT
paboTy pa3IUYHBIX DJEKTPUUECKUX YCTaHOBOK. llepeuncivuM OCHOBHBIE CHOCOOBI, HCHOJB3YyeMbIE IS
CHIDKEHHUS IIIyMa B IIPOM3BOCTBEHHBIX TIOMEIIECHUSX.

Haubonee panuoHanbHbI c10co0 yMEHBIIEHHUS IIyMa — CHUKEHHE 3BYKOBOW MOILIHOCTH €r0 MCTOYHHUKA
(MaIIMHbBI, YCTAaHOBKH, arperatra u T.J.). Y pOBeHb 3BYKOBOi MoutHocTH (Lp) paccuuThIBaeTcs 1Mo CleAyrOIIeH
dbopmyre:

L,= 10LgP/P, (17.15)
rae P — 3BYKOBasi MOIIIHOCTh, BT;
Po — II0POroBasi 3ByKOBasi MOIIHOCTb, PaBHAs 10" Br;
Lo — YPOBEHB 3BYKOBOI MOIIHOCTH, 1b.

3T1oT cnoco® GOprObI C IIYyMOM HOCUT Ha3BAaHHUE YMEHbUUEHUS WYMA 6 UCHOYHUKE €20 B03HUKHOBEHUS.
CHIKEeHHEe MEXaHMYECKHX ITYMOB JOCTUTAETCS: YIYUIICHHEM KOHCTPYKIIMU MAIlMH ¥ MEXaHU3MOB, 3aMEHOM
JeTane U3 MEeTAIUIMYECKUX MaTepUaoB Ha IJIACTMACCOBBIE, 3aMEHOM yAApHBIX TEXHOJIOTMYECKUX MPOLIECCOB
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Ha Oe3ynapHble (HarpuMep, KIENKy peKOMEHIyeTCsl 3aMEeHATh CBapKOil, IITaMIIOBKY — IIPECCOBAaHUEM H T.J1.),
MPUMEHEHHEM BMECTO 3y0dYaThIX Mepenady B MalllMHAX M MEXaHM3Max APYruX BUIOB Iepenad (Hampumep,
KJIMHOPEMEHHBIX) WJIM UCIIOJIb30BaHUEM 3yOUaThIX Mepeaad, He M3JAI0IUX IPOMKUX 3BYKOB (HampuMmep, npu
MCIOJIb30BaHUHU HE MPSIMO3YOBbIX, a KOCO3YObIX MJIM HMIEBPOHHBIX IIECTEPEH), HAHECEHHEM CMa3KH Ha TpyIIuecs
JETaU U PAOM JPYTHUX MEPONPUSATHUH.

D PexTUBHOCTD HEKOTOPHIX U3 NEPEUUCICHHBIX MEPOIPUSTHI MO CHIYKEHUIO YPOBHS IIyMa MpeCcTaBlieHa
HUXKE:

Meponpusamus Cruoicenue ypoeus uwiyma, Ob
3amMeHa npsMo3yObIX IIeCTepeH EBPOHHBIMH 5)
3ameHa 3y04aToi nepenadr Ha KIMHOPEMEHHYO 10-15
3aMeHa METANTUYECKUX KOPITYCOB MAIIUH Ha MJIaCTMACCOBBIC:
B 00J1aCTH BBICOKUX YacTOT 7-15
B 00JIaCTH CPETHUX YaCTOT 2-6

Kak yxke cka3aHo BbIle, adPOAMHAMHYECKHE U TUAPOJMHAMHYECKHE IIyMBI COMPOBOXIAIOT TEUCHUE
KHUJIKOCTH WA Ta3a. JTU IIyMbl TaK)Ke BO3HHMKAIOT NMpH paboTe BEHTHISTOPOB, KOMIIPECCOPOB, Ta30BBIX
TypOUH, ABHraTeleil BHYTPEHHETO CrOpaHMs, MPU BBIMYCKE Mapa WM BO3JyXa B arMocdepy, Ipu BpamieHHH
BUHTOB CaMoJIeTa, P paboTe HACOCOB IS TIEPEKAYKH KUJAKOCTEH U JIp.

Jlnist yMEHbIIEHUS a3POJMHAMUYECKUX M THAPOJHHAMUYECKUX IIIYMOB PEKOMEHIYIOTCSI CHIDKEHHE CKOPOCTH
OOTeKaHHWs Ta30BBIMH WJIM BO3AYIIHBIMH IOTOKAMH NPENATCTBUU, YIYYIICHHE a’pOJUHAMHUKH Te,
paboTaromx B KOHTAaKT€ C MOTOKAMH; CHIDKEHHE CKOPOCTH HCTEUEHHsI T'a30BOH CTpyH M YMCEHBIICHHE
JMaMeTpa OTBEPCTHS, U3 KOTOPOTO 3Ta CTPYS MCTEKAET; BHIOOP ONTUMAIILHBIX PEKUMOB PabOThI HACOCOB IS
NepeKaYnBaHUs JKUAKOCTEH; MpPaBUIBHOE MPOCKTHPOBAHUE W HKCIUTyaTalUsl THIPOCUCTEM W PSA APYTHX
MeponpusTHii. YacTo He ynaeTcss YMEHBIIUTh a’pOJWHAMHYECKUE IIyMbl B MCTOYHHMKE MX BO3HUKHOBCHWS,
MOSTOMY TIPUXOAUTCS HWCIOJIB30BaTh JPYrHE€ METOABl OOpbOBI € OSTUMH IIyMaMH (HMCIOJIB30BaHHE
3BYKOM3OJISIIMHA UCTOYHUKA, YCTAHOBKA TITYIIATENICH ).

Jliist 60pbOBI ¢ IIyMaMy 3JIEKTPOMArHUTHOTO MIPOMCXOKACHUSI PEKOMEH TyeTCs TIIATEIbHO yPaBHOBEIINBATh
BpaIArOIIUEcs JICTAU 3JIEKTPOMAIIUH (POTOP, MOAIIMITHUKN), OCYIIECTBIISTh TIHIATEIIbHYIO MMPUTUPKY HIETOK
AIIEKTPOABHUTATENEH, MPUMEHSTH IJIOTHYIO IPECCOBKY ITAKETOB TPAHCPOPMATOPOB U T.1I.

CrenyroommmM CIIoCOOOM CHYDKEHUS IIIyMa SIBISICTCS U3MEHEHUe HANPAGIeHHOCMU €20 U3MYy4eHus. ITOT
crocod MpUMEHSIeTCsT B TOM ciydae, Korja paboTaroliee YCTpOHCTBO (MallMHA, arperar, yCTaHOBKA)
HampaBJIeHHO M3iy4aeT myM. [IpuMepoM Takoro ycTpoicTBa MOXKET CIYXHUTb TpyOa st copoca B atMmochepy
ckartoro Bosayxa. [IpaBuiabHOE pacmoyiokeHHEe 3TOM TpyOwnl mpeactaBieHo Ha puc. 17.3. HampaBnennas
3BYKOBasl BOJIHA JIOJDKHA OBITh OPHUEHTHPOBAHA B IPOTUBOIOJIOKHYIO OT PabOYero MecTa WM HKHUIIOrO
CTPOCHUS CTOPOHY.

Ecnmu Ha TeppUTOpUM MNpEeANpuUATUsS PacHoOiOXKEeH OJUH MM HECKOJbKO IIYMHBIX II€XOB, TO HX
PEKOMEHIYETCS COCPEIOTOYHNTh B OJTHOM-JIBYX MECTaX, MAKCUMAIIbHO Y/IaJ€HHBIX OT OCTAIBHBIX MPOU3BOJICTB.
ITpu pacnojoXeHuu MpEeanpusTHs Ha TEPPUTOPHH TOpOAA IIyMHbIE MPOU3BOJACTBA JOJDKHBI HAXOJUTHCA Ha
3HAYUTEIBHOM YIAJICHUH OT KIWJIBIX JJOMOB. DTO MEPOMPHUATHE IO OOpPHOE C ITyMOM HA3BIBACTCS PAYUOHATHOLL
NJIAHUPOBKOU NPeONnpUsImull U 4exoa.

Crnenyrommii  coco6 OOprOBI € TIYMOM CBSI3aH C VMEHbUWIEHUEM 38VKOBOU MOWHOCMU NO Nymu
pacnpocmpanenus — wiyma  (38ykousonayus).  IIpakTHUecKH  3TO  JOCTUTaeTcs  UCHOJIb30BAHUEM
3BYKOHM3OJHMPYIOIUX OTPAXKICHHUH, 3BYKOU3OJIUPYIOMINX KaOMH M MYJIBTOB YIIPABJICHUS, 3BYKOU30IHPYIOIIHX
KO’KYXOB M aKyCTHUYECKHX IKPaHOB.

a) 6)
" E) om

Puc. 17.3. Pacnosoxcenue mpybvi 013 cucamozo 6o3dyxa 6 ammocgpepy:
a) npasuabhoe; 6) HenpaguabHoe (PM — paGouyee MeCTO)
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K 3BYKOM3OJHMPYIONIMM OTPaXKACHUSM OTHOCSTCS CTCHBI, TEPEKPBITHS, MEPEropoaKH, OCTEKICHHBIC
mpoeMbl, OKHa, aBepu. OCHOBHas KOJIMYECTBEHHAS XapaKTePUCTHKA I(P(HEKTHBHOCTH 3BYKOU3OJIUPYIOIIHX
CBOMCTB OrpaxxacHUN — KOA(G UIIMEHT 3BYKOMPOHHIIaeMOCTH T (Oe3pa3MepHas BEIMYWHA), KOTOPHIH MOXET
OBITH pacCUMTaH 110 CIeAyIoIel Gpopmye:

|
r==_"r 17.16
5 (17.16)

nao

2.
— MHTEHCHBHOCTH IIPOIIEAIICTO Yepe3 OrpaXkIeHUE U Maaloiero 3syka, Br/m?);

nao

rue |an/I |

P, u P,,, —3ByKOBOE JaBJICHHE POLLIE/IIETO Yepe3 OrpaXICHIE 1 MaIar0IIero 38yKa, [la.

Wcnonp3yercst U Apyrasi BeJIUYMHA, Ha3biBaeMasi 3ByKOU3OJIUPYIOIIECH CrIOCOOHOCThIO orpaxaeHus (R, ab).
OHa HaXOJUTCS U3 CICIYIOIIETO BHIPAKCHHUS:
1
R =101g—. (17.17)
T

JlJis IpaKTUYECKUX PacueTOB 3BYKOHM3OJUPYIOMIEH CIIOCOOHOCTH OJHOCIOWHBIX OTPa)KJICHUN MPUMEHSETCS
dhopmyna:

R =20 Lg (mof) - 47,5, (17.18)
rae Mo — macca 1 M orpakieHus, Kr;
f — gacTora 3ByKa, ['1I.

N3 dhopmyasl (17.18) ciaemyer, 4To 3BYKOH30JIUPYOIAs CIIOCOOHOCTh KOHCTPYKIIMU TEM BBIIIIE, 4eM OOJIbIIe
€e TIOBEPXHOCTHAS TUIOTHOCTH (YeM TsDKEJIee MaTepHall, U3 KOTOPOTo U3roTOBIeHAa KOHCTPYKIHs). Kpome Toro,
3BYKOHM3OJMPYIOIIUE CBOMCTBA OTrPaXKJICHHS BO3PACTAIOT C TOBBIIICHHEM YacTOThl 3ByKa. OHAKO
nosib30Batbes Gopmysoit (17.18) nns pacuera R cienyer co 3HaYUTENBHOM 0JI€H OCTOPOKHOCTH, TaK Kak B
HEll HE YYTCHO BJIMSIHHE JKECTKOCTH W pa3MepoB orpaxaeHus. Jljisi KoppekTHoro pacuera R HeoOXomaumo
I10JIb30BATHCS METOAMKAMH, H3II0KEHHBIMH B CIICIIHATBHOM IuTeparype’.

T =
XopowmuM ocodueM /I pacueTa MOKET CIY)KUTh CIEIHalbHbIN crpaBoYHUK «CpelcTBa 3alMThl B MallMHOCTpoeHunY/ [lon
pen. C.B.benosa. — M.: MamuHocTpoenue, 1989. — 368 c.

B kauecTBe MarepuasioB Uil 3BYKOM3OJMPYIOIIUX OrPa)XIE€HUH PEKOMEHIYyeTCs MCI0Jb30BaTh OETOH,
KEJIe300€TOH, KUPIHUY, KEpaMUYeCKue OJIOKH, IePEBSIHHbIE TI0JIOTHA (/17151 U3TOTOBJIEHUS JBEPE), CTEKIIO U T. 1.

3BYKOM3OJUPYIOIUMH KOXYXaMU OOBIYHO MOJHOCTBIO 3aKPBIBAIOT M3AAOLIEE LIYM YCTPOMCTBO (MalIMHY,
arperar, yCTaHOBKY U T.J.). Ko)XKyXU M3roTaBIMBalOT U3 JTUCTOBOIO MeTaljia (CTalb, JIOPATIOMUHUAN U T.J1.) WU
wiactMaccel. Kak M B cilydae 3BYKOM3OJIUPYIOIIMX OTpPaXKACHUHM, KOXyXH Oojee 3(PPEeKTHBHO CHIKAIOT
YpOBEHb IIyMa Ha BBICOKMX YacTOTaX, YeM Ha HU3KUX. Tak, HampuMmep, CTAIbHON KOXKYX C pa3MEpOM CTEHKU
4x4 M ¥ TONMIIMHOW cTeHKH 1,5-2 MM oOecrieunBaeT cHWKeHue Iryma Ha vyactore f = 63 ' va 21 nb, a Ha
gactote f = 4000 'y — va 50 nb.

3BYKOM30JUPYIOIME KaOWMHBI MPUMEHSIOT Ul pa3MeIleHHUs MyJIbTOB YIpPaBlIeHHs M PabOYMX MECT B
IIYMHBIX 1exax. VX u3roraBiauBaioT U3 KUpIKW4a, OETOHA U MOJAOOHBIX MaTE€pPUAJOB WM U3 METAIIIMYECKUX
MaHesen.

AKycCTHYECKHE SKpaHbl HPEJICTaBISIIOT COOOM KOHCTPYKIUIO, M3TOTOBIEHHYIO M3 CIUIOIIHBIX TBEPIBIX
JUCTOB (METAJUIMYECKUX M T.I.) TONMMUHOW 1,5-2 MM, C TOKPBITOM 3BYKONOIJIOIIAIOIIMM MaTepUalioM
MOBEPXHOCTHI0. DTU 3KpaHbl YCTAHABJIMBAIOTCS HA MYTH PAaCHpPOCTPaHEHUs 3BYKa. 3a HUMHU BO3HHMKAET 30HA
3ByKOBOH TeHHM. OCHOBHOW akycTHdeckuil 3¢ ¢eKT (CHMKEHHE YPOBHS IIyma) IOCTHraeTcs B pe3yibTare
OTpaXEHHUS 3BYKa OT 3TUX KOHCTPYKIIHIA.

B nmpon3BOoCTBEHHBIX MOMEIIEHUAX YPOBEHb 3BYKa CYIIECTBEHHO IOBBIIIAETCS M3-32 OTPAXKEHUS LIyMa OT
CTPOMTENbHBIX KOHCTPYKIHMM W oOopynoBanus. i CHMXKEHUS YPOBHS OTPAKEHHOTO 3ByKa MPUMEHSIOT
CMELUANBHYIO aKYCTHUECKYI0 00pabOTKy MOMEIICHHs C MCIOJIb30BAHUEM CPEJICTB 3BYKOIOTJIOMICHUS, K
KOTOpPBIM OTHOCSTCS 3BYKOIIOIJIOIIAONIME OOJMIIOBKM M INTy4YHbIe 3BykomorioTturenu. Kak ciemyer us
Ha3BaHUS ATUX MaTEepHUajoB, OHM HE OTPAXKAIOT ILIyM, a MOTJomaT ero. [Ipu 3Tom KonedaTenbHas SHEPrus
3BYKOBOHM BOJIHBI MIEPEXOUT B TEIUIOBYIO (AMCCUIMPYET) BCIEACTBHE MOTEPh HA TPEHUE B 3BYKOIOTJIOTUTEINE.
Jlnist 3BYKOIOTJIOIIEHUST MCIONB3YIOT MOPHUCThIEe MaTepuabl (T. €. MaTepHalibl, 00JIaJAarolie HEeCIIONIHON
CTPYKTYpOii), Tak Kak MOTEpH Ha TpeHHE B HUX HauOosiee 3HauuTeNbHBI. (M1 Ha00OpOT, 3BYyKOM30IUPYIOLIHE
KOHCTPYKLUH, OTPa’KAOILIUE II1yM, U3TOTABINBAOT U3 MACCUBHBIX, TBEP/BIX U IUIOTHBIX MATEPHAJIOB).
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KonnyecTBeHHONH — XapaKTepUCTHKONW  3BYKONOIJIOIIAIOIIMX  MarepHajoB  sBiseTcss  KoddduuumeHt
3BYKOIIOTJIOLIEHUS a, KOTOPBIM OIPEENIAETCS BEIPAKECHUEM:

E E
o=t _fF 17.19
E nao E ( )

rae E,, - najaonas 3ByKOBasi SHEPIus;

nao nao

E - IOIoLeHHas 3ByKOBast SJHEPIUs;

noen

E,,, - OTpaKEHHas 3ByKOBas SHEPIHSL.

3BYKONOIVIOAOIIMMY Ha3bIBAIOT MaTepHUallbl, Y KOTOPBIX BeauuuHa o npessimaer 0,2. [Ipumepom 3tux
MaTEepHaJiOB MOTYT CIIY)KUTh IUIMTHI M MaTbl U3 MUHEpPAIbHOW BaThbl, 023a1bTOBOTO M CTEKJSTHHOTO BOJIOKHA,
aKyCTUYECKHE IUIMTHI C 3€pHUCTOIN MM BOJOKHMCTOW CTPYKTYpOH THUIAa «AKMUIpaH», «AKMHHUTY, «CHilak-
op» H JIp.

HITy4Hble 3BYKONOITIOTUTENH MPEJCTABIAIOT cO00 00BEMHBIE 3BYKOINOITIOLIAIONINE TEa, U3TOTOBICHHBIE
B BUJI€ KOHYCa, Ky0a, mapajiesienuIe/a v Mo ABEIICHHBIE K IIOTOJIKY TOMEIICHUSI.

OctaHOBMMCSL Ha CIIOCO0ax OopbObL ¢ a’poounamuyeckum wiymom. Jas 3TOro MCHOJIB3YIOT YCTPOMCTBA,
Ha3plBa€Mble IIIYIIUTENsAMU IIymMa. Pasnngaior aOcopOLMOHHBIE, pPEAKTHBHbIE M KOMOWHMPOBAHHBIE
rIymuTean. B mepBoM HW3  HHMX 3aTyXaHHEe adpOAMHAMHUYECKOrOo IIyMa IPOMCXOJAWT B  MOpax
3BYKOIOTJIOLIAIOIMX MAaTEPUAIIOB, 3aMIOJHAIONINX TITYILUTENb.

PeakTuBHBIC TIYHMIMTENH OTPAXKAIOT 3BYKOBYIO SHEPIHIO OOpaTHO K HMCTOYHHMKY. B KOMOMHMpPOBaHHBIX
TITYLIIUTENSX CHUPKEHHE IIyMa JOCTUTAeTCsl 3a CYeT COYETaHUs MOIJIOUICHNS U OTPaXKEeHHUs 3ByKa.

Hexotopeie criocoOsl 3awumul om ungpazeyka aHATOTHYHBI CIIOCO0aM 3alMThl OT myMa. K HuM cnemyer
OTHECTH CHIKEHHE YpPOBHA HH(pPa3Byka B €ro HCTOYHHMKE, YBEIMYEHHUE IKECTKOCTH KOJIEOIIOLINXCS
KOHCTPYKIIWH, IPUMEHEHNE TIIYIIUTENICH PEeakKTUBHOTO THITA. BMecTe ¢ TeM TaKie M3BECTHBIE METO/IbI OOPHOBI
C LIIYMOM, KaK 3BYKOM3OJISILIUS U 3BYKOIOIUIOIIEHHE, Mao3(p(eKTUBHBI IpU HHPa3ByKe. 3HAUUTEIBHO OoJiee
s deKTUBHBIN MOAX01 — 60pb0a ¢ MHPPA3BYKOM B UCTOYHUKE €TI0 BOSHUKHOBECHHUS.

Kak M3BECTHO, OAHHMM H3 OCHOBHBIX HPOMBIIUIICHHBIX HWCTOYHMKOB HH(Pa3ByKa SBISIOTCS pa3IUyHbIC
TUXOXO/HBIE MAaIIMHBI, YHCIO pabouMxX LHUKIOB KOTOPBHIX He mpeBbimaer 20 B CeKyHAy (IBUTaTenu
BHYTPEHHEI0 CrOpaHUs, KOMIIPECCOPBI, BEHTWJIATOPB! U T.1.). Eciu cymiecTByeT TeXxHHUYECKash BO3MOKHOCTh
MOBBIIIEHUST OBICTPOXOIHOCTH ATHX MAIMH, TO BO3MOXKHO OOECIEYUTh MEPEBOJ MAaKCHMyMa HMX 3BYKOBOU
MOIITHOCTH B JIMANa30H CIBILIUMBIX YacTOT, IOCJIE YEro MPHUMEHSIOT ONHCAHHbBIE BBIIIE METOIbl OOpHOBI €
[IyMOM.

JUst cHudtCenUs unu UCKTIOUEHUs 8De0H020 8030€LICMBUs YIbmMpa368yKa, TIEPEIAtOIIerocsi BO3AYIIHBIM TyTEM,
YIBTPa3BYKOBBIE YCTAHOBKM PEKOMEHAYETCsS pa3MeIlaTh B CIEHUAIBHBIX IMOMEUICHHUSAX, HCIONb3YS IS
MIPOBE/ICHUS] TEXHOJIOTMYECKHUX MPOLIECCOB Ha HUX CHUCTEMBI JMCTAHIIMOHHOTO ynpaBieHus. bonbioil s ekt
JaeT aBTOMATHU3alUs ITUX YCTaHOBOK.

bosiee >KOHOMMYHBIN CIOCOO 3alIUTBI OT BO3JACHCTBUS YIAbTPa3ByKa 3aKIIOYAETCS B HCIOJIBb30BaHUU
3BYKOHM3OJHMPYIOMUX KOXXKYXOB, KOTOPBIMH 3aKpPBIBAIOTCS YJIBTPAa3BYKOBBIE YCTAaHOBKH, WU OJKpPAHOB,
pacroyiaralolliuxcsi Ha MyTH paclpoCTPaHEHUs yJIbTpa3ByKa. DTH 3KpaHbl M3rOTABIMBAIOT U3 JMCTOBOM CTalU
WIH JIOPATIOMHUHUS, IIACTMAcChl (reThHakca) Ju00 W3 CHenuaabHON pe3uHbl. Hampumep, nmpuMeHeHHe
KO’KYXOB Ha HEKOTOPBIX YJIbTPa3BYKOBBIX YCTAHOBKAX MO3BOJISIET CHU3UTh YPOBEHb yibTpa3Byka Ha 60—80 ab.

OcHosHbie MemoOobl 3auumsl 0m sUOpayuy NENSTCA Ha 1Be OOJbIINE TPYIIIBL:

" CHW)KEHHUE BUOpALlMU B UCTOYHHMKE €€ BOSHUKHOBEHMUS,

" yMEHBUICHHE ITapaMeTPOB BUOPAIIMH IO MTyTH €€ PACIIPOCTPAHEHUS OT UCTOUYHHUKA.

Jiss Toro 4ToObl CHU3UTH BHUOpAIMI0 B MCTOYHHKE €€ BO3HMKHOBEHHs, HEOOXOJUMO YMEHBIIMTH
JEWCTBYIOINE B CHCTEME MEPEMEHHBIE CHJIBL. JTO JOCTUTACTCS 3aMEHOW TUHAMHYECKHUX TEXHOJOTHUECKUX
MPOIIECCOB CTAaTHYECKUMH (HAampuUMep, KOBKY M IITAMIIOBKY PEKOMEHAYETCS 3aMEHSATh IPECCOBAHHEM,
OTiepalio yJapHOH MpaBKH — BaJbI[OBKOM, THEBMAaTUUECKYIO KIIEMIKY — CBApKOM U T.1.). PekoMenayeTcs Takxke
TIIATEIbHO BBIOMpATh PEKUMBI PabOThI 000pyHOBaHUS, YTOOBI BUOpamus Oblla MUHUMaIbHOU. Bombioif
a¢dekT naet TmaTenbHas 0aJaHCUPOBKA BPAIAIOIIMXCS MEXaHU3MOB, IPUMEHEHHE CIIEIUAIBHBIX PEAYKTOPOB
C HU3KHM YPOBHEM BUOpAIMU U IpYTHUe MEPOIIPUSTHUSI.

Baxno, 4T00BI COOCTBEHHBIE YAaCTOTHI BHOpAIlMM arperara MM YCTaHOBKH HE COBIANAIHA C YaCTOTaMH
MIEPEMEHHBIX CHJI, BBI3BIBAIOIINX BHOpanuio. B IpoTUBHOM ciiydae MOKET BOSHUKHYTh PE30HAHC, B Pe3yJIbTaTe
4ero pe3Ko YBETUUMUTCS aMILIUTY/a KosnebaHuil (BuOpornepemelieHne) yecTpoucTBa, YTO0 MOKET MIPUBECTH K €r0
MOJIOMKE MJIM pa3pylIeHuto. MCKIIIOUnTh pe30HaHCHBIE PEKUMBI Pa0OTHl 000PYA0BaHHS U TEM CaMbIM CHU3HUTh
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YpOBEHb BUOpAIUM MOKHO JTHOO IMyTeM H3MEHEHHUS MacChl U JKECTOKOCTH BUOPHUPYIOMIEH CHUCTEMBI, THUOO
YCTaHOBJICHHEM HOBOTO pexXrMa paboThl arperara.

Crenyronmii MeTo1 3alUThl OT BUOpAIIMK Ha3bIBAaeTCs BUOpoaeMI(pupoBaHHEM (BUOPOTIOTTIOMIEHUEM), TI0/T
KOTOPHIM TOHUMAIOT TPEBpallleHHe HHEPruM MEXaHWYECKMX KoJeOaHUW CHUCTeMbl B TEIUIOBYIO. OTO
JIOCTHTAeTCs MCIOJIb30BAaHUEM B KOHCTPYKIMAX BHOPUPYIOMIMX aderaroB CHENHMAIbHBIX MaTepUaioB
(Hampumep, CIUIABOB CHCTEM MeAb—HHKENb, HUKEIb—THUTaH, TUTAaH—KOOAJIbT), MPUMEHEHHEM JIBYXCIOWHBIX
MaTEpUajIOB TUIA CTaTb-ATFOMHHHMA, CTallb-Me/Ib. XO0poIel BubpoaeMiupyroiiel cnocoOHOCThIO 001a1al0T
U TpaJULIMOHHBIE MaTepHalibl: IUIACTMACCHI, JIEPEBO, pPE3MHA. 3HAUMUTEIbHBIA 3(PQeKT nocturaercs npu
HAaHECEHUH Ha KoJeONommecs NeTaal BHOPOMOTIIOMAONINX MHOKpPHITHH. [Ipumep TakuMX MHOKPBITUH —
pa3jMyYHble YIPYrOBSI3KME MaTepHalibl, TaKhe, KaK IJacTMacca WM pe3rHa, a TakKKe pa3jIHuHble MAaCTUKH.
M3BecTHBIMM ~ BHOPOMNOIMIOINAIONIMMYA ~ MAaCTUKaMHU  SIBJISIFOTCS  TaK ~ Ha3blBaeMble  «AHTUBUOPHUTHI»
(«AHTUBUOPUT—2», KAHTUBUOPUT—3»), U3rOTABIMBAEMbIE HA OCHOBE SMOKCHUIHBIX CMOJI.

Bubporamenue, uim AMHAMHUYECKOE TrallleHue, KoJeOaHWil JOCTUraeTcsi B MEPBYIO OYEpeb YCTaHOBKOW
BUOPHUPYIOIIMX MAallMH M MEXaHW3MOB Ha TMpPOYHbIE MaccuBHble (yHAamMeHThl. Maccy ¢QyHaamenTta
PaCCUUTHIBAIOT TaKUM 00pa3oM, YTOOBI aMILTUTY/Ia KoJIeOaHuid ero moomBkl Obiia B mpenenax 0,1-0,2 mm, a
JUTs1 0000 BaKHBIX coopyxkeHuit — 0,005 mm.

Ecnmu kakoii-mnbo arperaT KoieOJIETCS C OMPEISICHHONW YacTOTOH, TO CHHU3UTH €r0 BHOPAIMIO MOXHO
YCTaHOBKOM Ha arperaT IWHAMUYECKOrO0 BHOpPOTacUTENs — CaMOCTOSITENIBHOM KoJeOaTelbHOW CHCTEMBI,
obmanaromeii Mmaccoit m M xectkocteio (. Ilpu 3TOM U1 BHOpamuy 3aIlIMIIAeMOro arperara ero 4acrora
kosiebanwmii f u yacToTa Konebanuii BuOporacuress fy JOIKHBI HAXOIUTHCS B CIIEAYIOIIEM COOTHOIICHUH:

1
fo=| 5 9 =t. (17.20)

T

3aKkperieHHbIN )KECTKO Ha 3alUIIaeMOM arperaTe BUOpOracHTenb KoJeOneTcss B MpoTuBO(daze ¢ OCHOBHOM
YCTaHOBKOM, B pe3yJjbTaTe€ YEro CHIKAETCS ypoBeHb BUOpanuu. OIHAKO OH JIEHCTBYET Ha OIpeAeseHHOU
(puKcupoBaHHOI) yacTOTE KOJNEOAHUI, COOTBETCTBYIOIIECH PE30HAHCHOMY peXuMy padoThl. [Ipu m3MeHneHuun
94acTOTHI KOJIEOAaHWH OCHOBHOW YCTAaHOBKH PE30HAHC MEXAY HEH M BHOpOTracHUTeNIeM IMPOMaaaeT, B pe3ysbTare
pe3Ko cHKaeTcst 3PHEeKTHBHOCTH €ro PabOTHI.

Hoctarouno 3((eKTUBHBIM CIIOCOOOM 3aIIUTHI SBISICTCS BHOPOM3OIAIUS, KOTOpash 3aKIOYaeTcs B
YMEHBILICHUU Tepeaayu KoJebaHus OT BUOPUPYIOLIETO YCTPOMCTBA K 3aIIMIAEMOMY OOBEKTY MOMEIICHHEM
MEXIy HHUMH YIPYIHX YCTPOHCTB. OJTH YCTPOWCTBA HA3bIBAIOTCA BUOpomsomsTopamu. D(H(HEeKTHBHOCTH
BUOPOM3OJIATOPOB  Xapakrepuszyercs Koddduuuentom nepenaun (KII), KoTopblit paccuuThIBaeTcs 10
cnenytome hopmyre:

KIT= —, (17.21)
Fm

maut

rne Fm,, —ammiuuryna cuisl, nepeaBaéMoi Ha HECYIYIO KOHCTPYKIIUIO;
Fm ,, —aMIuIuTyzna nepeMeHHOH CHIIbI, CO3/1aBaéMOM BUOPHPYIOIINM arperaToMm.

B kauecTBe BHOPOHM30JATOPOB HCHOJB3YIOT NMPYXUHHBIE ONOPHI JMOO yNpyrue MPOKIaJKd U3 PE3UHBI,
poOKH U T.11. BO3MOXXHO HCTIOIb30BaHUE COUETAHUS ITUX YCTPOUCTB (KOMOMHUPOBAHHBIE BUOPOU3OIIATOPHI).

JUist yMeHbILIEHHUsI BUOpAIIMM PYyYHOTO MHCTPYMEHTA €ro PYUYKH BBIIOJHSIOTCS C UCHOJIb30BAHUEM YIIPYTHX
3JIEMEHTOB — BUOPOU30JISITOPOB, CHIXKAIOIIUX YPOBEHb BUOPALINH.

PaccMmoTpeHHBIE BBIIIE METO/IbI 3AIUTHI OT IIyMa, HH(pa- U yIbTpa3ByKa, a TAKXKe OT BUOpPAIIMM OTHOCSATCS
K KOJUIEKTUBHBIM METOJIaM 3aIlHTHI.

K cpencrBaM MHAMBUAYaJIBHOM 3aIMTHI OT IIyMa OTHOCATCS IMPOTHUBOLIYMHBIE BKJIAJABIIIM, HAYIIHUKHU U
uuieMsl. [IpoTuBoIIyMHBIE BKIAABIIIN BCTABISAIOT B CIIYXOBOM KaHall M MepeKpbIBaloT ero. B 3aBucumoctu ot
Y4acTOThl OHU OOECHeYMBaIOT CHIKEHHE YpoBHs Iyma Ha 5-20 ab. VX W3roraBimMBaiOT M3 CHELUAIBHOTO
yIBTPATOHKOI'O BOJIOKHA, a TaKXe M3 PEe3UHbl WIM 300HHUTA. DTO Hambojee JAeleBble M KOMIIAKTHBIE
MHIVBUAYAJIBHBIE CPEACTBA 3ALUTHI CIIyXa YEJOBEKAa, OJHAKO OHM MOTYT BbI3BAaTh pa3lpa)X€HUE CIyXOBOIO
MpOXo/a.

AKyCTHYECKHE XapaKTePUCTUKU MPOTHBOLIYMHBIX HAYIIHUKOB Oosiee 3(p(EeKTUBHBI, 4eM BKJiajbimeil. B
3aBHCHMOCTH OT 4acTOTBI OHM 0OecTeunBaloT CHIbKeHue yma Ha 7—47 nb. Haubonee a¢pexTuBHO HayIIHUKH
00ecreYnBarOT 3alIUThI HA BBICOKMX YaCTOTaX.

[Ipu oueHb BbICOKUX ypoBHSX 1yma (6osee 120a15) NpuMEHSIOT HIJIEMBI.
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B kadecTBe WHAMBHAYAIBHBIX CpPEACTB 3alIUTHl OT KOHTAKTHOTO JCWCTBHS yIBTPa3ByKa MOXKHO
PEKOMEH/IOBaTh TPUMEHEHUE CIICIUAIBHBIX HWHCTPYMEHTOB C HW30JIMPOBAHHBIMH pPyYKaMHu (TIOKPBITHIMU
MIOPUCTON PE3NHOM WJIHM MOPOJIOHOM), @ TAKIKE UCTIOB30BaTh PE3MHOBHIE MIEPUYATKH.

K cpencrtBam MHIMBUAYAIbHOW 3aIUTHI OT BHOpAlMH OTHOCSATCS CHEIHMAlIbHBIC PYKABHIIBI, TEPYATKUA U
npokIanaku. Jlims 3amuThl HOT HKCIONB3YIOT BHOPO3AIIUMTHYIO O0YBb, CHAOXKEHHYIO TMPOKIAJKAMH W3
YIPYyroAeMIpupyoIMX MarepuaioB (IUIaCTMacChl, pPe3WHBI WM BoOWiIoka). C menplo NpOQUITAKTUKA
BUOPAIIMOHHOW 0OJIE3HN TEpCcOoHAIa, PadOTAMIIEro ¢ BUOPHPYIOIIUM 000pYAOBaHHEM, HEOOXOIUMO CTPOTO
COOJIIOJIATh PEKUMBI TPyJa M OTIbIXa, Yepeays MpU 3TOM paboune OINepaluu, CBS3aHHBIC C BO3JICHCTBHEM
BUOpamuu, u 6e3 Hee.

Jlnst u3MepeHuss ypoBHsI mIymMa, WHGpa- W YJIbTpa3ByKa, a TaKKe BUOpAIMHM HCIIOJB3YIOT Pa3JIMYHbIC
npuOOpHI, TMO3BOJISIIOIIME  OMPEICNIATh OCHOBHBIC XapaKTEPUCTHKU BUOPOAKYCTUYECKUX  (DAaKTOPOB.
[IpuniunuaneHas cxeMa mymoMepa rnpejcraBieHa Ha puc. 17.4.

@-2—3——4 5

Puc. 17.4. Cxema wmymomepa
(1 — u3MepHTeNbHBIA MHKPOQOH; 2 — YCHIIMTENb; 3 — aHAIM3aToOp
yacToThl (QWILTP); 4 — AETEKTOp; 5 — perucTpaTop)

B mymomepax HCHONB3YIOT KOHACHCATOPHBIE WJIHM IThE303JIEKTPHUYECKHE MUKPO(OHBI, Ipeoldpasyromnme
3BYKOBBIE KOJ€OaHUsI B AJIIEKTPUYECKUE, KOTOphIC 3aTeM YCHUIMBAIOTCS, MPOXOMAAT uYepe3 KOPPEKTUPYIOIIHe
(GWIBTPHI U BBIIPSMHUTENb U TIOCTYMAIOT Ha IPUOOP — PEruCTpaTop.

Cpenu oOTe4eCTBEHHBIX MNPUOOPOB i HM3MEpeHUs Inyma MoXKHO yka3aTe BIIIB-003, mo3Bossromumii
IIPOBOAMTH U3MepeHus B yacToTHOM auanazone 10—-20 000 I'ny (ypoBenb m3mepsiemoro 3Byka 25— 140 nb), u
HIBK-1 ¢ punsrpamu ®I-2 (yposenb uzmepsiemoro 3Byka 30—140nb B uactorHom muanazone 2—40 000 I'mr.).
Kak cieqyer u3 Ux 4aCTOTHBIX XapaKTEPUCTHK, ITH IPUOOPHI 3aXBaTHIBAIOT M HH(PA3BYKOBOW JHAIIA30H.

KOHTpOJIbeIe BOIIPOCHI

=

JaiiTe onpeneneHne MOHATHH «IIIyM», «yJIbTPa3ByK», «MH(PA3BYK», «BUOpaLIUL».

Kakumu ¢pu3ndeckuMu nmapaMeTpaMu XapakTepu3yercs mym?

Kakumu  ¢usmdeckuMu mapaMeTpaMu  XapaKTepPH3YIOTCS  YJIbTPa3BYKOBBIE W HH(]Pa3BYKOBHIE
KosiebaHus?

KakoBo neiictBue mryma, ynpTpa- U HH(ppa3ByKa, a Takke BUOpaIlMy Ha OpraHu3M deloBeka?

B yem 3akiogyaercs HOpMUpPOBaHKE IyMa, yiabTpa- U HHPPa3ByKa, a TaKkxke BUOparuun?
[lepeuncnute OCHOBHBIE METOIBI 3AIIUTHI OT BO3ACUCTBUS IIIyMa, YJIbTpa- U HH(pa3ByKa, BUOpAIIH.
Yro Takoe 3ByKOM3OJIAIM, 3BYKOIOTIONIeHnE?

UYro Takoe BUOpOU3OISIIMS?

Yro Takoe rymuTeny uryma? J[ist 3aiuThl OT KaKUX IIYMOB X UCIIOJB3YIOT?

10 [epeuncnute MHINBUAYAIBHBIE CPEACTBA 3aIUTHI OT IITyMa, YJIbTPa3ByKa U BHOpALINH.

11. Kakumu npubopaMu U3MEpSIOT IIyM, YIbTpa- U HH(pa3BYK, a TaKxe BUOparuo?

w N

©CoNo A

I'masa 18. 3ammTa 0T 3JIEKTPOMArHUTHBIX MOJICH M JIA3ePHOI0 U3JIyYeHHS

DJIEKTPOMAarHuTHbIE BOJIHBI  BO3HUKAKOT TIPU  YCKOPEHHOM JBWIKEHHHM DJIEKTPUYECKUX  3apsjoB.
DNEeKTPOMarHUTHbBIE BOJIHBI — 3TO B3aUMOCBSI3aHHOE PACHpPOCTPAHEHHWE B MPOCTPAHCTBE M3MEHSAIOMIMXCS
AJIEKTPUYECKOTO0 U MarHMTHOTO mosieil. COBOKYITHOCTh ATUX MOJEN, HEPA3PHIBHO CBS3AHHBIX JPYT C APYTrOM,
HA3bIBACTCS 1eKmMpoMacHumHsvimM nosiem. HecMoTpst Ha TO, 4TO JJIMHA JIEKTPOMAarHUTHBIX BOJIH U UX CBOMCTBA
pa3uyHBI, BCE OHHM, HAYMHAS OT PAJWOBOJIH M 3aKaHYMBas raMMa-u3JydeHHUEM, — OJHOW (pu3nueckoin
npuponsl. MccnenoBaHHblii B HACTOSIIEE BpPEMs AUAIA30H DJIEKTPOMArHUTHBIX BOJH COCTOUT M3 BOJH C
JUTMHAMH, COOTBETCTBYIOIIMUMH YacCTOTAM OT 10° bile} 1024Fu. [To mepe yObIBaHUS IITMHBI BOJHBI B JHANa3oH
BKIIIOUAIOTCS PaJOBOJIHBI, HH(paKpacHOE H3ITY4YeHHE, BUAUMBIN CBET (CBETOBBIC JIy4H), YIbTPadUOIETOBOE
W3JIy4YEHHE, PEHTT€HOBCKOE U3JTyYCHUE U TaMMa-U3JTy4eHHE.
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HcTounnkaMu SIEKTPOMArHUTHBIX TOJIEH SIBISIOTCS aTMOC(EpHOE 3IEKTPUYECTBO, KOCMHUYECKUE TYYH,
W3IyYCHUE COJHIIA, a TaKXKe HMCKYCCTBEHHBIC WMCTOYHUKHU: DPa3JIMYHbIC Te€HEpaTOpbl, TPaHCPOPMATOPHI,
aHTCHHBI, JIa3epHBIC YCTAHOBKH, MHUKPOBOJHOBBIC ME€YM, MOHUTOPHI KOMITBIOTEpOB U Ap. Ha mpemmpusitusx
WUCTOYHUKAMHU DJICKTPOMATHUTHBIX TIOJIEH TPOMBIIIJICHHON 4YacTOTHI SIBISIOTCS BBICOKOBOJIBTHBIC JIMHHU
anektponepenad (JIDII), uamepurenpHble MPUOOPHI, YCTPOMCTBA 3aIIUTHI U ABTOMATHKU, COCAMHHUTEIHHBIC

IIUHBI U AP. B 3aBucumoctu ot JJIMHBI BOJHBI JICKTPOMAroHuTHOC U3JTYYCHHUE ACTIAT Ha psAa AWalla3OHOB (Ta6J'I.
18.1).

Ta6nmiua 18.1. Inana3onsl 3JeKTPOMATHHTHBIX H3TyJeHHH
B 001aCTH paaMo4acTOT

Homep Juanazon Huanazone | Coomeemcmayioujee mempuueckoe
duanasona yacmom* | OAuH 6oaH** nodpa3sdenerue
5 30—300 Kru  10°—103 M KuioMeTpoBble BOAHBI (HU3KHE
yacrotel — HY)
6 300—3000 Kru  10°—102 M T'ekToMeTpoBbie BOJMHBEI (Cpel-
Hue yacToTel — CY)
7 3—-30 MI'u 102—10 M [lekaMeTpoBLiE BOJHBI (BHICOKHE
yacrorsl — BY)
8 30—300 MTI'u 10—1 M  MertpoBbie BOMHEBI (OYEHb BBICO-
Kue yactotel — OBY)
9 300—3000 1—0,1 M J[euuMeTpoBbie BONHBI (YILTpa-
' Ml BbICOKHE yacToThl — YBY)
10 3—30 I'Tu 10—1 cv  CanTHMeETpOBbIE BOJHBI (CBEpX-
BbicokHe yactoTel — CBY)

11 30—300 ITu 10,1 cM MwuinKMMeTpoBLIe BOJHBI (Kpaii-
: He BbicokMe yactoTrhl — KBY)

* Hpe}lCTaBﬂeHHbIe B Ta6n1/1ue JArarna3oHbl YaCTOT BKIIOYAIOT BEPXHUEC MPCACIIbI U UCKITIOYAIOT HUKHUC.

*ok HpeI[CTaBJ'IeHHbIC B Ta6n1/1ue JArara3oHbl JJIMH BOJIH BKIIIOYAOT HUKHUE TPEACIJIbI U UCKIIIOYAa0OT BEPXHUE.

CKopocTh pacipOCTPaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH B BaKyyM€ HE 3aBUCHUT OT JJIMHBI BOJIHBI U paBHa: C
=2,997925 + 10° m/c.

DNeKTpOMarHuTHas BOJIHA, PACHpPOCTPAHAACh B HEOIPAaHUYEHHOM IMPOCTPAHCTBE CO CKOPOCTHIO CBETA,
CO3JIaeT MepeMEeHHOe JIEKTPOMArHUTHOE I10JIe, KOTOPOE CIIOCOOHO BO3/IEHCTBOBAThH Ha 3apsKEHHbIE YaCTUIIBI U
TOKHM, B PE3YyNbTaTe YETO IMPOUCXOIUT NPEBPALICHUE YHEPTUM NIOJIA B Ipyrue BUABI dHepruu. Kak yxe ckazaHo
BBIILIE, TIEPEMEHHOE JJIEKTPOMAarHUTHOE II0Jie TMpPEACTaBIsAeT COO0OW COBOKYMHOCTb MArHUTHOTO U
JJEKTPUYECKOTO  TOJIEH, KOJIMYECTBEHHOM  XapaKTEPUCTUKOM  KOTOPBIX  SABJISIIOTCA — HAIPSKEHHOCTH
3JIEKTpUUYECKOro moiii E (pa3MepHOCTh — BOJBT Ha METp, WJIHM, COKpalleHHO, B/M) M Hamps»KeHHOCTb
MarHMTHOro nosisi H (pa3sMepHOCTb — aMIlep Ha METp, WK, COKpallleHHO, A/M). Bennuunsl £ u H — BEKTOpHBIE,
UX KoJieOaHUs IPOUCXOIAT BO B3aUMOIIEPIIEHAUKYIISIPHBIX IIIOCKOCTSX.

[Tpu pactipocTpaneHny B BO3yxe WK B Bakyyme E =377 H.

[TnotHOCTH MOTOKA 3HEpruu () Moxxer ObITh 3anucaHa (B BekTopHOU (popme) kak | = EH . DT BennuuHel
MOKa3bIBAIOT, KaKoe KOJMYECTBO OHHEPrMHM IMpoTeKaeT 3a 1 ¢ dYepe3 IUIOMAAKY, pPACHOJOKEHHYIO
MEPIIEHINKYIISIPHO IBUKEHHUIO BOJIHEL.

Ecmu cdopmupoBaBiiascs 3JeKTpOMarHuTHas BOJHA HMMeeT chepuyeckyro (opMmy, TO CIpaBeAIHBO
cIeIyroliee paBeHCTBO:

|:M:EH:—7, (18.1)

riae P,., MOIIHOCTh NCTOYHMKA M3TyueHus, BT;
I' — pacCTOSIHHE OT UCTOUHHMKA U3ITYUYEHHUS], M.
OTcro/1a MOKHO OTIPEIEITUTh HAIIPSKEHHOCTH DJIEKTPUUECKOTO MOJIs 1o hopmyiie:

= V3P, (18.2)

r
Haunnast oT MCTOYHWKA U3TY4YEHHs] BCIO OO0JIACTh PAaCHpPOCTPAHEHUs DIIEKTPOMATHUTHBIX BOJH MPHHSITO
YCIIOBHO pa3AeNsiTh HAa TPU 30HBI: OJIKHIOIO, IPOMEXKYTOUHYIO W JajbHIOW. Paanyc OnvkHEll 30HBI
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NpUOIM3UTENIBHO COCTaBisieT 1/6 BOMHBI OT HWCTOYHMKA W3IY4YeHHs, a JaJIbHSAsS 30HAa HAaYMHAETCs Ha
pPacCTOSHUY, PABHOM NIPUMEPHO 6 JUIMHAM BOJIH; IPOMEXXYTOUYHAs 30Ha HAXOAUTCS MEXKy HUMH.

[lepemeHHbBIE 3JEKTPOMAarHUTHBIE TOJS CIIOCOOHBI OKa3bIBaTh HEraTMBHOE BO3ACHCTBHE HA OPTraHU3M
YeJI0BEKA, IIOCIEACTBHS KOTOPOTO 3aBUCAT OT HANPSYKEHHOCTH JEKTPUYECKOTO U MATHUTHOTO TOJIEH, YaCTOTBI
U3Iy4eHMs, IUIOTHOCTH IIOTOKA DSHEPruu, pasMepa oOdydaeMoil IMOBEpXHOCTH Tela dYeJoBeKa WU
WH/IMBUYAJIbHBIX CIIOCOOHOCTEH ero opraHm3ma. TKaHU 4YeloBE4EeCKOro OpraHu3Ma IOIJIOLIAI0T SHEPIHUI0
SIIEKTPOMATHHTHOTO TMONA', B PE3yIbTATe 3TOTO MPOUCXOAMT HATPEB TENa HeNOBeKa. VIHTCHCHBHEE BCErO
3JIEKTPOMArHUTHbIE TOJIsI BO3AEHCTBYIOT HA OPraHbl U TKaHU ¢ OOJIBIINUM COJAEPKAHUEM BOJBI: MO3T, )KEIYAOK,
JKEJIIYHBI U MOYEBOM Iy3bIpb, ITOYKHU. [Ipy BO3AEHCTBUM 3JEKTPOMArHUTHOIO M3JIy4EHHUs Ha IJla3a 4eJIOBEKa
BO3MO>KHO IIOMYTHEHHME XpYCTaJIUKa (KaTapakTa).

! HpOBO,HHIlII/Ie SHCKTpI/I‘{eCKI/Iﬁ TOK TKaHMU YCJIOBCUYCCKOTO OpraHusma ()KI/IL[KI/IG COCTaBJIAOIIUC TKaHeﬁ, KpOBb H T.,H.)

HarpeBaroTCs B Pe3yJbTaTe BOZHUKHOBEHUS B HUX BUXPEBBIX TOKOB, & HENPOBOISIINE, T.€. JUINEKTPUKH (XPSIIH, CyXOXKWINA U T.1.)
— B pe3ynbTare BO30YKJAEMBIX JJICKTPOMAarHUTHBIM IOJIEM KOJCOaHWH MOJICKYJ JUIJIEKTPUKA C MOCIEAYIOMEH UX HOJspU3aIieH,
MPONCXOAIINX C BBIACICHUEM TEIUIA.

Kak wu3BecTHO, 4yenmoBeuecKUil OpraHu3M o0JIaJaeT CBOMCTBOM TEPMOPETyISLMH, T. €. MOAJEp:KaHus
IIOCTOSIHHOM TeMmneparypbl Tena. [lpu HarpeBe uelOBEYECKOTO OpraHu3Ma B 3JIEKTPOMAarHUTHOM I10JI€
IIPOMCXOUT OTBOJ W30BITOYHON TEILIOTH [0 IUIOTHOCTH IOTOKa dHepruu | = 10 MBr/cm’. Dra Benmumua
Ha3bIBACTCSl MENI08bIM NOPO20M, HAUWHAs C KOTOPOI'O CUCTEMA TEPMOPETYISILIMM HE CIPABIIAETCS C OTBOJAOM
TEeHEpUPYEMOro TeIlia, MPOUCXOAUT IEpPEerpeB OpraHu3Ma 4YeNOBEKa, YTO HEraTHBHO CKa3bIBAe€TCS HA €ro
3/10pOBbE.

BozneiicTBue 57M€KTPOMarHUTHBIX IOJIEW C MHTEHCHBHOCTBIO, MEHBIICH TEIJIOBOrO IOpora, Takke
Hebe30macHo Uil 3A0poBhs yenoBeka. OHO HapymaeT (GYHKIHH CEpACYHO-COCYTUCTON CHUCTEMBI, YXYAIIAeT
OoOMEH BeIeCTB, MPUBOJAUT K MU3MEHEHHIO COCTaBa KPOBH, CHI)KA€T OMOXMMHUYECKYIO aKTUBHOCTH OEIKOBBIX
Mousiekyn. Ilpu juMrenbHOM BO3AEHCTBHMM Ha padOTAIOLUX AJIEKTPOMArHUTHOTO W3JIY4YEHUS pa3IMuHOM
4acTOTHl BO3HUKAIOT MOBBIIICHHAS] YTOMIISIEMOCTh, COHJIMBOCTh MJIM HApYIIEHUE CHA, 00JIM B 00JIACTH cep/la,
TOPMOKCHHE PEQIICKCOB U T.II.

[Ipousomenime moa ASHCTBHEM 3JIEKTPOMATHUTHBIX IMOJIEH HApYIIEHUS B OpraHu3Me oOpaTHMBI, €ClU B
HEM HE€ IPOM3OLUIO MATOJIOTMYECKUX H3MeHeHuM. Jlig 3Toro HeoOxoaumo JHOO NPEKPaTUTh KOHTAKT C
U3Iy4yeHueM, Tu60 pa3padoTaTh MEPONPUSITHS IO 3aIIUTE OT HETO.

[Ipun BO3zmelcTBUM Ha OpraHu3M 4YeJIOBEKAa IOCTOSHHBIX MAarHUTHBIX M 3JEKTPOCTATHUECKUX MOJeH ¢
WHTEHCUBHOCTBIO, TPEBBIIIAIONICH Oe30MacHbli ypOBEHb, MOTYT pa3BUTHhCS HApPYIIEHUS B JESATEIbHOCTH
CepJICYHO-COCYIUCTON CHCTEMBI, OPTraHOB JIXaHUS U MUILEBAPEHUS, BO3MOXHO M3MEHEHHE COCTaBa KPOBU U
ap. Dnextpudeckue moss npombliinuieHHod gacToThl (f = 50 T'tr) Bo3meHCTBYIOT Ha MO3T M HEHTPAIbHYIO
HEPBHYIO CUCTEMY.

Mexly 4enoBeKOM, HAaXOAAIIUMCS B TaKOM II0JIe U OONAJarolIMM OIpeNeJeHHBIM MOTEHIIUAIOM, U
METAJIMYECKUM IPOBOJHUKOM C MEHBIIMM TIOTEHIUAIOM MOXET BO3HUKHYTh JJEKTPUUECKUN 3apsij,
MPUBOIAIINH K CYZOPOXKHBIM COKPAIIEHUSM MBIIII] HIIK UHBIM, 00JI€€ TSKEIbIM MOCIEACTBUAM (CM. TIL. 20).

[IpenenbHO nomycTUMBIE YPOBHH OOIy4YeHHs B Iuarna3oHe paauodactot onpeaenstorcea I'OCTom 12.1.006-
84 «DnekTpoMarHuUTHBIC MOJIA PaAHoYyacToT. JlomycTuMble YpOBHHM Ha pabodymx MecTaX M TpeboBaHUS K
MIPOBEJICHUIO KOHTPOJI». B COOTBETCTBUM C 3TUM HOPMATHUBHBIM JOKYMEHTOM YCTAHOBJIEHA IPEAENIbHO
JOMYyCTUMasi HaMpsDKEHHOCTh dnekTpudeckoro nons (Egn,, B/M) B muamazone 0,06 — 300 MI'n u mpenensHO
JOIyCTUMast SHepreTHYeCKasl Harpyska 3a pabounii ieus [OH ¢ , (B/M)24]. Mexy sTHMH BeTNINHAME

FH ,
E_ - | fm (18.3)
i T ’ .

rae T — BpeMs BO3JICUCTBUS B TeUeHUE paboOvero JHs, U.
Hmst gacror 0,06-3,0 MI': E, ), =500 B/m, EH ;=20 000 (B/m)* u

Hnst gacror 3,0-30 MI'm: E ;=300 B/m, EH ;= 7000 (B/M)%a
Jnst gacror 30-300 MI': E;;; =80 B/m, EH, =800 (B/m)%u

[IpengenbHO pomycTUMasi HaNpPSsHKEHHOCTh MarHUTHOrO mosist B auana3zoHe yactor 0,06 — 3 MI'n B
coorBercTBUM C Ha3BaHHbIM Bbimie ['OCTom pomxHa coctaBuate Hpy = 50 A/M. Mexnay oatoit

CYLIECTBYET CJIEYIOIIAsl CBSI3b:

oy
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XapaKTePUCTUKON U MPEIeTbHO JOMyCTUMON SHEPreTHYecKoil Harpy3Kkoii 3a pabounii nens [ EH Eyp? (A/M)2-4]
CYIIECTBYET CIIEAYIOIIAsl 3aBUCUMOCTb!

EH
H,, = _T” , (18.4)

rae T — BpeMs BO3J€iCcTBUS, U (BenmnunHa EH 11, H€ NOJDKHA TIPEBBIIIATH 200 A/m).

[IpenenbHO AONYCTHMBIE YPOBHM BO3AECHUCTBHMS IOCTOSIHHBIX MArHMTHBIX II0JIEl HOpPMHUpYIOTCA B
coorBercTBUM ¢ CH Ne 1742-77. HanpspkenHocTs Takoro nodist (51) He goswkHa npesbimats 8000 A/m.

DNEeKTpUYECKHE TI0JII TPOMBIIICHHONW 4YacTOThl HOpMUPYIOTCS B cooTrBeTcTBUM ¢ ['OCTom 12.1.002-84
«ONEeKTpUYECKHe TOJIs MPOMBIIUICHHONH dYacToThl. JlOMyCTHMble YpPOBHM HANpsDKEHUS W TpeOOBaHHA K
IIPOBE/ICHUIO KOHTPOJI Ha pabouux MecTax». B cOOTBETCTBUU € 3TUM HOPMAaTHUBHBIM JJOKYMEHTOM IPEAEIbHO
JOMYCTUMBIN YpOBEHb HAINpPsDKEHHOCTH d3JekTpudeckoro mons (E) cocrasmser 25 000 B/m. Kpome Toro,
OrOBapHUBAETCs 1OMYCTUMOE BpeMs npeObiBanus (7, u) B 3JEKTPUUECKOM I10JIE C Pa3IMYHON HAIIPSKEHHOCTBIO:

E, B/m Jlo 5000 B/m 5000-20 000 B/m Ot 20 000 1o 25 000 B/m
T, u B teuenue Brraucsiror o ¢popmyiie 1/6
pabodero s T= 0 2

B mnameit crpane pa3paboTaHbl TaK)Ke€ TMTMEHMYECKHE HOPMATHUBBI Ul 3JIEKTPOCTATUYECKHUX IOJIEH,
ANEKTPUICCKUX ToJIeH Arana3oHa 9acToT 1—12 k[, MarHuTHBIX 1MoJjieit mpombliieHHON 9acToThl (50 I'1r) u p.

PaccmoTpuM ocrosnbie memooOwl 3awumvl om 31eKmpomMacHUmHuIX usiyyenun. K HUM cienyer OTHECTH
palMoHaIbHOE pa3MEIleHUe H3IYJalolMX U 00Iy4arolmX OOBEKTOB, HCKIIOYAIOLIee MWK ociabisrouiee
BO3JCHCTBUE M3JIyYEHHUs] Ha IEPCOHAT; OrPaHUMYEHHE MeCTa M BpPEMEHHM HaXOXIEHMsI padoTalolUX B
JIGKTPOMarHUTHOM TI0JI€; 3alllUTa pacCTOsIHMEM, T. €. YyAajleHue paboyero mecra OT HCTOYHUKA
JJIEKTPOMArHUTHBIX ~ W3JyYCHHWH; YMEHBIIEHHE MOIMHOCTH HCTOYHMKA H3JIYyYCHUH; HCIIOJIb30BAHUE
MOTJIOAKONINX WIH OTPAXKAIOIIKUX YKPAHOB; IPUMEHEHNE CPEICTB MHAUBHUIYAJIbHOM 3aIUTHI U HEKOTOPBIE JP.

W3 nepeunciaeHHbIX BBILLIE METOJOB 3aIMTHI Yalle BCEro MNPUMEHSIOT 3KPAaHUPOBAHHUE UM pabOYUX MECT,
WIM HENOCPEACTBEHHO MCTOYHUKA M3IY4eHMs. PaznudyaroT oTpakarooliue W noriouiaromue 3kpassl. Ilepssie
M3TOTaBIMBAIOT U3 MAaTEPUAIIOB C HU3KUM JIEKTPOCOIPOTUBIICHUEM, Yalle BCETr0 U3 METAJJIOB MJIM UX CIUIABOB
(Menu, JaTyHM, alIOMMHHUS W €ro CIUIaBoB, cTaiu). BecbMa 3((EKTUBHO M SKOHOMHYHO HCIOJb30BATH HE
CIUTOIITHBIE AKPAHBI, a M3TOTOBJICHHBIC W3 NMPOBOJIOYHOW CETKM WM W3 TOHKOH (Ttommmuoit 0,01-0,05 mwm)
IFOMUHUEBON, JIAaTYHHOM WM IIMHKOBOM Qonbru. Xopoleld 3SKpaHupYIOIIed CIOCOOHOCTBIO 00J1aJatoT
TOKONPOBOJAIINE Kpacku (B KayecTBE TOKOIPOBOASIIMX 3JIEMEHTOB MCIONb3YIOT KOJIJIOWTHOE cepedpo,
MOPOILIKOBBIN TpaduT, caxy M Jp.), a TaKKe METaUIMYeCKUE MOKPBITUS, HAHECEHHbIE Ha IOBEPXHOCTb
3alIMTHOTO MaTepuasa. DKpaHbl JOJKHBI 3a3€MIISIThCS.

3almuTHBIE JEHCTBUS TAKUX SKPAHOB 3aKIIOYAOTCS B cienyroomeM. Ilox neiicTtBueM 371€KTpOMarHMTHOTIO
0JI B MaTepHalie SKpaHa BO3HUKAIOT BUXpeBbIe TOKU (TOkH DyKo), KOTOpbIE HABOJAT B HEM BTOPUYHOE IOJIE.
AMIUIUTY/]a HaBeJIEHHOT O MOJIsl MPUOJIM3UTENIBHO paBHA aMILIUTY/I€ SKPaHUPYEMOTro MoJis, a (asbl 3TUX HOJIeH
MIPOTUBONOJIOXKHBL. [lo3TOMY pe3ynbTupytoliee 1nojie, BOSHUKAIOLIEE B Pe3yIbTaTe CYNEPHO3UINH (CI0KEHNS)
JIBYX PaCCMOTPEHHBIX MOJIeH, OBICTPO 3aTyXaeT B MaTepuase SKpaHa, IPOHUKasl B HETO Ha Malylo IN1yOuHy.

O dexTuBHOCTD NEHCTBUSA dKpaHa, WK 3()(HEKTUBHOCTh SKPAaHUPOBAHUS (3), MOXKET OBITH paccuuTaHa Mo
dbopmyre:

) :ITO’ (18.5)

o 2.

I'ne |0 — INIOTHOCTH IIOTOKA SHCPIrvU B TAHHOW TOYKE IIPU OTCYTCTBUU 3KpaHa Bt/™m y
o 2.
| — mIoTHOCTH MOTOKA OHCPIUr B TOU K€ TOUKC IIPHU HAJIMINU SKpaHa, Bt/m ,

HJIN BbBIPpA’KCHA B I[CI_[I/I6CJ'IaXI
9 =101g 'TO,aE . (18.6)

Hanpumep, 3aMKHYTBIH 9KpaH, CBAPSHHBIN M3 JIMCTOBOH CTaJIH HEMPEPHIBHBIM IBOM, UMeET d()(HEKTHBHOCTh
sKpaHupoBanus B quamnazoHe gactot 0,15-10 000 MI'n mpumepro 100 nb.
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Jpyroi Bua 3KkpaHoB — norjowmaromue. Mx aeicrsue CBOAUTCS K MOTJIOIIEHHUIO 3JIEKTPOMAarHUTHBIX BOJIH.
OTH 5KpaHbl U3TOTaBIMBAIOTCS B BUJE DJACTHYHBIX U JKECTKHUX IIEHOIIACTOB, PE3NHOBBIX KOBPHKOB, JIUCTOB
MOpPOJIOHA WM BOJOKHHUCTOW JPEBECHHBI, OOpPa0OTAaHHOW CIEIHUaJbHBIM COCTAaBOM, a TaKXke U3
(beppoMarHuTHBIX IMIacTUH. OTpakeHHass MOIIHOCTb H3Iy4eHHs OT 3TUX D3KpaHOB He mpeBblmaetr 4%.
Hanpumep, papuonornomaromuil Marepuan «JIyd», M3rOTOBICHHBIM U3 JPEBECHBIX BOJIOKOH, B JUAIla30HE
JUTiH BOJIH n3nydenus 0,15—1,5 M uMmeet oTpakeHHY0 MOIHOCTh 1-3%.

Cyl1ecTBYIOT U IpyrHe TUIIBI 3KPaHOB, HAIPUMEP, MHOTOCIIOMHBIE.

OKpaHaMu MOTYT 3alIMILATHCS OKOHHBIE IPOEMBI M CTEHBI 3JaHUI M COOPYKCHMH, HAaXOIAIIMXCSA IOJ
BO3JEHCTBUEM 3JIEKTpoMarHutHoro usnyueHus (OMMU). CrpoutenbHble KOHCTPYKUUU (CTEHBI, MEPEKPBITUS
3l@aHM), a TaKKe OTHEeNOYHble MaTepuanbl (Kpackh M T.J4.) MOryT JuOO morjiomars, JU00 OTpaxaTb
AJIEKTPOMAarHUTHBIE BOJIHBI.

JUid  3awumvl  om  21eKmMpuYecKux Nnoaeu NPOMbIULIEHHOU 4Yacmombyl, BO3HHMKAIOIIMX BAOJIb JIMHUU
BBICOKOBOJIBTHBIX 3JekTponepenau (JIDII), HeoOXoauMo yBeIMYMBATH BBICOTY IOJBECa IPOBOAOB JIMHUI,
YMEHBIIATh PACCTOSHHE MEXKIY HHMMHM, CO3/1aBaTh CAHUTAPHO-3aLUTHBIE 30HBI BIOJb Tpaccel JIDOII Ha
HaceleHHOH Teppuropun (Tabm. 18.2). B 3THX 30HaX OrpaHWYMBAETCS MIUTEIBHOCTH PAabOT, a TaKxKe
3a3eMJISIFOTCSI MAIIMHBIL U 000PY/10BaHUE.

Oco0ObIM BHIOM 3JICKTPOMArHUTHOTO M3JIyYEHHS SIBISETCS JIA3epPHOE M3ITy4YEeHUE, KOTOPOE TeHEpPHpYeTCs B
CIELIMAJIBHBIX YCTPOMCTBaX, HA3bIBAEMBIX ONTHYECKMMHU KBAaHTOBBIMU TI'€HEpAaTOpaMU WIM Jla3epaMH. OJTHU
YCTpOMCTBAa MIMPOKO MPUMEHSAIOTCS B Pa3IMYHbIX O00JACTSIX HAYKH M TEXHHUKH, B TOM 4HCIIE I 00paboTKu
pasNMYHBIX MaTepuanoB (IOJIy4YeHUE OTBEPCTUH, pe3ka W T.A.), B MeIulUHe (IIPOBEACHUE DPAa3JINYHbIX
oreparuii), B cucreMax CBS3M Ul IIepeJauld CUTHAJIOB IO Ja3epHOMY JIydy, JUIsl U3MEPEHUsl pacCTOSHUM, IS
NOJTy4eHUs1 00BEMHBIX U300paXeHUH MPEAMETOB — FOJIOTPaMM U B psijie IPYTHX 00JIacTeH.

Taonuuma 18.2. PasmMepsl caHUTAPHO-3AUIMTHAIX 30H BIONL
BbICOKOBOJIbTHLIX JuHMii (o CH Ne 2963-84)

Hanpaxcenue | Paccmosnue om npo- | Hanpsaxcenue 8oi- | Paccmosnue om
@bICOKOBOALMHOL eKuuu Ha 3emar " COKOBOALMHOU | RPOEKUUU Ha 3eM-
AuHUU, KB Kpalinux ¢az npoeo- AUHUU, KB A0 Kpatinux gas
doe, M npoeodos, M

1150 300 (55) 220 25

750 250 (40) 110 20

500 150 (30) 35 15

330 75 (20) Ho 20 10

[Ipumeuanue. 3HaueHHs, NPEJCTABIICHHBIC B CKOOKAX, JOMYCKAIOTCS B MOPSIKE HCKIFOUEHUS JUIS CEIbCKOM
MECTHOCTH.

PyOuHOBBIE N1a3epbl M3JIy4alOT B ONTUYECKOM YacTH crekTpa. JJIMTeNbHOCTh UMIIYJIBCOB COCTABISET OT
HECKOJIbKUX MMJUIMCEKYHJ (MC) JO0 COT€H HAHOCEKYyHJ (HC). DHEeprusi OJHOr0 UMIYJbCa MOXET JOCTUIaTh
COTEH JDKOYJIeH mpH MommHocTH B cotHH Merasart (IMBt = 10°Br). B Hacrosiee Bpemsi paspaGoTaH psi
ONTUYECKUX KBAHTOBBIX M'€HEPATOPOB, UCHOJIb3YIOUIMX Pa3IMUHbIe ONTHYECKUE Cpebl ((PTOPUCTHIN KalbLIMM,
BoJIb()paMaT KaibliMs, Pa3IUyHbIe Ta3bl U Jp.). DTH Jla3epbl MOTYT paboTaTh Kak B MMITyJbCHOM, TaK U B
HENPEPBIBHOM PEKUMAaX.

JlazepHOe M3iIydyeHHE — 3JIEKTPOMAarHUTHOE M3IIy4eHUe, reHepupyemoe B auamnasoHe BoiaH 0,2—1000 Mxwm.
OTOT Auama3oH AENUTCS Ha CleAylollue 00JIaCTH CIEeKTpa B COOTBETCTBUU C OMOJIOTMYECKUM JACHCTBHEM
nazepHoro ay4a: 0,2-0,4 Mmxm — ynsTpaduoneroBas obnacts, 0,4-0,75 — Buaumas, 0,75-1,4 MKkM — OIUKHSS
uH(ppakpacHas, cBbie 1,4 MKM — nanbHss HHPpakpacHas oOnactb. Haubonee yacTo UCHOIB3YIOT B TEXHUKE
na3epsl ¢ niuHamu BoiH, MkM: 0,34, 0,49-0,51, 0,53, 0,694, 1,06 u 10,6.

BoznelicTBue m3nmyudeHus jazepa Ha OpraHH3M 4YelloBeKa J10 KOHIA He u3ydeHo. [Ipu paboTe nazepHBIX
YCTAaHOBOK Ha OpraHU3M YeJIOBEKa MOIYT BO3JCHCTBOBAaTh CIEAYIOIIME ONAcHble M BpPEIHBIC
MIPOM3BOJICTBEHHBIE (PAKTOPHI: MOIIHOE CBETOBOE W3JIyd€HHE OT JIaMI HaKaukKH, MOHU3MPYIOIIee H3IydeHHE,
BBICOKOYACTOTHBIE M CBEPXBBICOKOYACTOTHBIE 3JEKTPOMArHUTHBIEC IOJIA, MH(PpPAKpacHOE H3IyuyeHHUE, ILIyM,
BUOpalMsl, BOZHUKAIOIINE IpU paboTe J1a3epHbIX YCTAaHOBOK, U JIp.

[Tpu BO3AEUCTBUM Ja3epHOrO U3ITYYEHHUS HAa OPraHU3M UYEIOBEKAa BO3ZHHUKAIOT Pa3lM4HbIE OMOJOTMYECKHE
3¢ (DeKThI, KOTOPBIE 3aBUCAT OT SHEPTETUYECKUX U BPEMEHHBIX ITapaMeTPOB U3JIyUEHUs U B MIEPBYIO OYEPEb OT
SHEPreTUYECKOM IKCIO3UIMHN B UMITYJIbCE, JUIMHBI BOJIHBI M1 BPEMEHHU BO3JEHCTBUS JIa3€PHOTO U3IYYEHMs, BU1a
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o0JrydaeMOi TKaHU YeJIOBEYECKOTO OpraHu3Ma U psiia APYyrux (pakTopoB. DHEPreTudeckas SKCIO3UIMSI MOXKET
OBITH paccumTaHa no popmyie:
H=E1, (18.7)
rae H - sHepreTudeckas SKCIIO3ULNUS;
E. - sHepreTrueckas OCBEIIEHHOCTh (OTHOIIEHUE PHEPI MU U3JIyUEHUs, Ialatolleil Ha
paccMaTpUBaeMbli Y4aCTOK MOBEPXHOCTH, K €r0 IUIOIIA/H);
t - BpemMs BO3JIEHCTBHSI JIA3EPHOIO U3JIYy4CHHUS.

Takum o0pa3om, ¢ (U3MYECKON TOYKM 3PEHUS HYHEPreTUUecKas SKCHO3HMIMS — 3TO OTHOIIEHHE SHEPTHH
U3ITy4yeHusl, MaJarolleld Ha pacCMaTpUBAEMBblil YJaCTOK MOBEPXHOCTH, K IJIOUIA/IA 3TOTO y4acTKa, YMHOKEHHOE
Ha JUTUTENIBHOCTD 00JIy4eHUsI.

Pa3znuyaroT nepBuYHbIE U BTOpUYHBIE Onosiornyeckue 3(hpPeKThl, BOSHUKAIOUINE [0/ ACHCTBUEM JIa3epHOTO
n3nyuyeHus. llepBuuHble HM3MEHEHHUS NPOUCXOAAT B TKAHSAX 4YEJIOBEKAa HENOCPEACTBEHHO IIOJ JEHCTBHEM
u3NyyeHus: (0¥KOru, KPOBOMBIUSHUS U T.JA.), @ BTOPUUYHbIE (MOOOYHBIC SBJICHMS) BBI3BIBAIOTCS Pa3IMUHBIMU
HapyLICHUSMHU B YEJIOBEYECKOM OpraHU3Me, pa3BUBIIMMHUCS BCIEACTBUE O0IyUEHUS.

Haubonee uyBcTBUTENEH K BO3JCHCTBHUIO JIa3epHOTO M3JIyYEHHUs TIJia3 yelioBeka. BoszneiicTBue Ha Hero
Ja3€pPHOr0 M3ITYyYEHHUs] MOXKET MPHUBECTH K OXOraM CeT4aTKu M Jaxke K norepe 3peHusd. OmacHO momnajaHue
Ja3epHOrO Jiyya M Ha KOXY YeJIOBEKa, B PE3y/lbTaTe Yero MOTYT BO3HHMKHYTh OXOTH Pa3jIMYHON CTENeHH
TSKECTH U Jake oOyriauMBaHUE KOKU. Jla3zepHble JydM BBICOKOW MHTEHCHMBHOCTH MOTYT BbI3BaTh HE TOJIBKO
MOBPEXKACHUSI KOKH, HO M MOPaKEHUE PAa3IMYHBIX BHYTPEHHUX TKaHEH U OpraHOB YeNIOBEKa, YTO BBIPAXKAETCS B
BU/JIE KPOBOUBIIUSHUM, OTEKOB, a TAKXKE CBEPThIBAHUS WK paciiaja KpOBU.

Hopmuposanue nazepHoro uznydeHust npou3BoaiT B coorBeTcTBun ¢ CH Ne 2392-81 «CanutapHbie HOPMBI
U IpaBWiIa YCTPOMCTBAa M OKCIUTyaTaluu Jja3epoB». OCHOBHBIM HOPMHPYEMBIM IapaMeTpPOM SIBJIAETCS
snepeemuyeckas skcnosuyus (H, I[)K/CMZ) o0nyyaeMbIX TKaHEW 3a OMpeJesieHHOE BpeMsi BO3ACHCTBUS
na3zepHoro usnnydenus. Ecnu Hopmupyemas BenunuuHa /H (IpeenbHO JOMYyCTUMBINA YpOBEHb) HE MPEBBIIIEHA,
TO y paboTarouux moJi BO3ACHCTBUEM JIa3€PHOTO M3ITY4YeHUS HE OyAyT BBI3BIBATHCS MEPBUYHBIC U BTOPUUYHBIC
ouonornueckne 3PpQexTrl. BenrmunHa npenenbHOi YHEPreTHIeCKOi SKCITO3UIIMU 3aBUCHT OT JJTUHBI BOJTHBI

JIa3€pPHOT0 M3ITYYECHUS U JJIUTEIBHOCTH €ro BO3JIeHCTBUS Ha paboTatomiero. [Ipumep Takoro HOpMUPOBAHHUS
JUIS JIa3€pHOr0 M3iydyeHus ¢ anuHoi BoiHbl oT 0,2 no 0,4 MkM mpencrasieH B Tabn. 18.3. OOmee Bpems
00JIy4eHHsI B 3TOM CIlydae COCTaBJISET pabo4Mii 1eHb. DHEpreTuuecKasi SKCIO3UIIUI HOPMUPYETCSl Ha pPOTOBUIIE
rjia3a u KOxe.

Ta6auua 18.3. IlpenersHo JOMyCTHMBIH YPOBEHD JIa3epHOIO
H3AY4YeHHA (IHEPreTHYECKOoH IKCIO3HIINH)
¢ pymuoi Boansl 0,2—0,4 MEM (yanTpadmoneToBad 001acTh)

Jlhuna eoanw aaseproeo | Inepeemuye- | Jruna éoanwt aazeproeo | Snepeemu-
UBAYHEHUS, MKM CKaA IKCHO3U- UBAYHEHUA, MKM yeckas IKc-
yus, no3uyua .
Jonc/cm? Jonc/cm?
Or 0,200 no 0,210 1.10°8 Cshire 0,290 no 0,300 1-1073
Csbuue 0,210 go 0,215 1-1077 Csbiwe 0,300 10 0,370 1-107*
Ceoie 0,215 no 0,290 1.10°6 Csoite 0,370 2.1073

[IpenenbHO MOMYCTUMBIE YPOBHH JIa3€pHOTO U3My4YeHHUS (IPHEPreTUYECKON HKCIO3UIMH) OTHOCITCA K
nnuHaMm BoJIH oT 0,2 o 20 mxM. Kpome Toro, B CaHutapHbIx HOpMax s aiuH BoJH oT 0,4 mo 1,4 MM
YCTAHOBJICHBI NPENEIBHO JOMYCTUMbBIE YPOBHU DHEPIETUUYECKONW SKCIO3UIMU CETYATKH rniasa. s BUAMMOMN
gactu cnekrpa (0,4-0,75 MKM), KpoMe pacCMOTPEHHBIX XapaKTEPUCTHK, JONOJHUTEIBHO HOPMHUPYETCS
sHeprus uznyuenus (Q, /) Ha ceTuarke riasa.

K OCHOBHBIM KoOIEKMUBHLIM CpeOcmBam 3awumsl OM JIA3ePHO20 U3TYYeHUs: OTHOCATCS MPUMEHEHHE
3alIUTHBIX OKPAaHOB M KOXXYXOB; HCIOJb30BAaHUE TEICBU3UOHHBIX CHCTEM HaONIOJCHUS 32 XOJO0M
TEXHOJIOTHYECKOTO TpoIlecca C HMCIOJB30BAHUEM Jla3epa, a TAKXKE CHUCTEM OJOKMPOBKA M CUTHAIM3AINU;
OTPaXJCHHUE  JIA3€PHO-OMACHOM  30HBI, pa3Mepbl KOTOPOW  ONPENEHsAOT WJIM  PACUECTHBIM, WIIH
AKCHEPUMEHTANBHBIM IyTeM. ClienyeT 3aluIaTthCsi HE TOJBKO OT MPAMOrO H3JIyYEHHS Jla3zepa, HO U OT
PacCEesTHHOTO U OTPAaKEHHOI'0 U3JIYYEHUM.
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HanpsikeHHOCTh TOCTOSTHHOTO MAarHATHOTO TIOJISt MOKET OBITh U3MEpPEeHa OTeuecTBeHHbIMH npubopamu 1111-
8 mmm ®-4355. MarHutHOE TOJIE MPOMBIIUJICHHOW YacTOTHl MPH HANPSHKEHHOCTH 10 15 KA/M HU3MepsIoT
OTe4eCTBEHHBIM mpubdopom ['-79, a B auanazone vactot 0,01-30 MI'u — npubopamu I13-15, I13-16u I13-17.
Tpu nocnepnux npubopa MOryT OBITH PEKOMEHAOBAaHBI U I U3MEPEHHS HAMPSKEHHOCTH 3JIEKTPUUECKOTO
nosig B auanasone yactor 0,01-300 MI'n. [lns u3mepeHus: MIOTHOCTH MOTOKA SHEPTUU AJIEKTPOMAarHUTHOTO
MOJIsI IPUMEHSIOT oTedecTBeHHbIe pubopsl [13-9, 113-18, [13-19 u I13-20, koTOpHIEe MEPEKPHIBAIOT YaCTOTHBIN
nuamazol 0,3—400 I'T'm.

JI1st m3MepeHusl XapaKTePUCTHK JTIa3€PHOTO U3TyUYCeHHsI TPUMEHSI0TCs o3uMeTpbl Tumna MJI-2M u JIJIM-2.
I[1epBrIif 0OecrieunBaeT U3MEPEHNE MAPaMETPOB JIa3epHOTO U3ITyYSHHS B CIIEKTpalbHBIX nuanasonax 0,49-1,15
u 2—-11 MKM, OH JaeT IpsIMbIE MMOKAa3aHUS M3MEPSAEMBIX IMapaMeTpoB Ipu padoTe Ha anuHax BoiH 0,53; 0,63;
0,69; 1,06 u 10,6 mxm. Ha octanbubix amuHax BoiH (0,49— 1,15 Mxm) mo3umerp obecredrBacT KOCBEHHBIC
m3mepenus. [lpubGop JIJIM-2 mnpegHasHaueH uisi ONPEACIICHHWS TMapaMeTPOB JIa3€pHOTO M3IyYCHUS B
crnekTpanpHblx auanasoHax 0,49-1,15 u 2—-11 mxM. [Ipsimble n3mepeHus 3TOT JO3UMETP OCYILIECTBIIIET Ha
mmHax BoaH 0,53; 0,63; 0,69; 0,91; 1,06 1 10,6 Mmxm.

JUig  unousuoyanvHou  3auumsl  Om  INEKMPOMASHUMHO20  U3MYYeHUs: TPUMEHSIOT — CIELMAIbHbIE
KOMOMHE30HbI W XallaThl, U3rOTOBJICHHBIE M3 METAJUTU3UPOBAHHON TKAHU (PKPAHUPYIOT AJIEKTPOMArHUTHBIC
1OJIST), a JJIS 3aIUTHl OT JEHCTBHUS Jlazepa 0OCIIYyKUBAIOLIMIA TIEPCOHAN JOJDKEH paboTaTh B TEXHOJIOTHYECKUX
XaliaTax, U3TOTOBJICHHBIX U3 XJIOMYaTOOYMaKHON MK OS3€BOM TKAHU CBETIIO-3€JIEHOTO MIIA TOJy0oro 1BeTa.

JUJis 3aIIUTHI Ta3 OT BO3ACUCTBHS 3JCKTPOMATHUTHOTO HW3IIyUEHUsS MPUMCEHSIOT ouku Mapku 3I15-90,
CTEKJa KOTOPBIX TMOKPBITBI JHOKCHIOM ojioBa (SNO), 001agafouMM MOTYPOBOJIHHKOBBIMU CBONCTBAMH;

MapKu CTCKOJI, HPUMCHACMBIX JIA 3alllUThI I'J1a3 OT BOS[[ef/'ICTBI/I?I JIA3CPHOI0 U3JTYy4YCHUA, IPCACTABJICHLI B Ta0II.
18.4.

Tab6anuua 18.4, Mapku CTeK0J, NpAMEHSIEMbIE
B MPOTHBOJIa3ePHBIX OYKaX H cBeTOGHILTpPAX

auna

BOAHB

Aa3€p- | 0 48—0,51| 0,53 0,69 0,84 | 1,06 1,54 |- 10,6

Ho20 u3-
AYYeHus,
MKM

Mapka OC-12 OC-12 C3C-21 €3C-21 C3C-21 C3C-24 BC-15
cmexaa OC-13 OC-13 (C3C-22 C3C-22 C3C-22 C3C-25 '
: ) o C3C-24 C3C-26

IMIpumeuanue.OC - opamxesoe crexino; C3C — cune-3eneHoe crekio; bC — 6eciBeTHOE CTEKIIO.
KonTposibHbIEe BOIPOCHI

JlaiiTe onpeesieHne MOHATUS «AJIEKTPOMArHUTHOE T10JIEY.

Kakumu ¢pusnyeckumu napameTpaMu XapakTepu3yeTcs 3JIEKTPOMArHUTHOE U3TyyeHHue?

Kakue MCTOUHMKY 271€KTPOMAarHUTHBIX NOJIEN BBl 3HaeTe?

KakoBo aeiicTBHE IEKTpOMarHuTHBIX MOJIEH Ha OpraHu3M yejaoBeka?

UYrto Takoe HOPMHUPOBAHKE HIEKTPOMArHUTHBIX NOJIEH?

[lepeuncnure u oxapakTepu3yiTe OCHOBHBIE METOBI 3aLIUTHI OT AIEKTPOMATHUTHBIX U3ITY4ECHUH.

Kak renepupyercs na3epHoe usinydeHue?

OxapakTepu3yiiTe BO3ACHCTBUE J1a3epa Ha OPraHU3M YeJIOBEKa.

Kax HOpMupyeTcs nazepHOe u3nydeHue?

0. KakoBBI METO/IBI 3aIIUTHI OT JIA3EPHOTO H3ITyUSHHS?

1. KakoBbl HMHIUBHUAyaJbHBIE CPEICTBA 3allUTHl OT BO3JEHCTBHS 3JIEKTPOMArHUTHOIO M JIa3€pHOTO
W3ITy4EeHHI?

12. Kakumu npubopaMu U3MEpSIOT 3JEKTPOMArHUTHOE U JIa3epHOE U3TydeHUs?

RROoOo~NoO~WNE

I'masa 19. 3ammrTa 0T HOHU3MPYIOIIMX U3JIyYECHUH

19.1. OcHOBHBIE XapAKTePUCTHKH HOHU3UPYIOIIMX M3JIYyYeHUH
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VoHM3UpYIOIMMY Ha3bIBAIOT M3TyYEHUs, B3aUMOJICHCTBHE KOTOPBIX CO CPeAoi MPUBOIUT K 00pa30BaHUIO
ANIEKTPUYECKHUX 3apsiioB PAa3IMYHBIX 3HAKOB. MICTOUHMKM 3THX M3ITy4EeHUI MIMPOKO HCIIOIB3YIOTCS B TEXHUKE,
XMMHHU, MEAMILIMHE, CEIIbCKOM XO3SIMCTBE M APYrux o01acTsAX, HApUMep, IpU M3MEPEHHH IUIOTHOCTU TOYB,
OOHapy)KEHHH Tedueil B Ta3ompoBOJaX, U3MEPEHUH TOJIIMHBI JIUCTOB, TPYO M CTEpXKHEH, aHTHCTAaTHYeCKOW
00paboTKe TKaHEeH, MOJIMMEpHU3alHy IIacTMace, paJualMOHHON Teparuy 3J0KaYeCTBEHHBIX OIyXOJIeH U Jp.
OnHako cremyeT NMOMHUTb, YTO WCTOYHHKH HOHU3UPYIOUIETO H3JIyYCHHs NPEACTABISIOT CYIIECTBEHHYIO
yrpo3y 370POBBIO U )KU3HHU UCIIOJIB3YIOLIUX UX JIFOJEH.

CymiecTByIOT /1Ba BUJ]a HOHU3UPYIOLINX H3TyICHUIH:

" KOPIYCKYJISPHOE, COCTOSIIEE M3 YACTHI[ C MACCOI MOKOS, OTIMYHOM OT Hyls (anbda- n bera’-u3myuenne

Y HEUTPOHHOE M3ITy4YeHHeE);
" 3IEKTPOMArHUTHOE (ramMMa(y)-U3Iy4eHHe U PEHTIT€HOBCKOE) C OYCHb MaJION JUTMHOW BOJIHBL.

I'B nureparype npumsTo 0603HauaTh anbha- 1 6eTa-4aCTHI C TOMOIIBI COOTBETCTBYIONINX IPEUECKHX OYKB — a-9acTHIBI H P-
YaCTHIIBI.

PaccMoTpuM OCHOBHBIE XapaKTEPUCTHKH YKa3aHHBIX U3Iy4eHUH. Anbgha(a)-uznyuenue npeacTaBisier coOoi
MOTOK sIJEp Tenus, obOJagaronuxX OOJBINOW CKOPOCTBIO. ODTH saApa UMEIT Maccy 4 u 3apsa +2. OHu
00pa3yroTCs MPU PAIMOAKTUBHOM pacmajie sjep WId IPH SISPHBIX peakuusx. B HacTosmiee BpeMs U3BECTHO
6oree 120 HUCKYCCTBEHHBIX U €CTECTBEHHBIX allb(ha-palnOaKTUBHBIX 1EP, KOTOpPbIE, UCITyCKas aib(a-4yacTuly,
TEPSIIOT 2 MPOTOHA U 2 HEUTPOHA.

DHeprusi amb(a-4acTHIl HE MPEBHINACT HECKOIbKHX MbdB. Nznyuaemblie anbga-yacTUIBl ABMKYTCS
MPAKTHYECKH MPSIMOJIUHEHHO cO cKopocThio mpumepHo 20 000 km/c.

T MsB — enunnma SHepru: (Mera-3JeKTPOH-BOIBT), IpUMEHsIeMasl B aTOMHOW u siaepHoi ¢uzuke. |M»dB = 10° 5B (3meKTpOH-
BOJIBT). [ mepeBoa 3HaUeHUH SHEPruy U3IydeHus B cucteMmy CH MONB3yIOTCS CeayommMu cooTHomeHusMu: 1 3B = 1,60206 ¢
10™*° JIx; 1 MaB = 1,60206 107 JTx.

[Ton nymHOM poOera 4acTUIIBl B BO3AYXE MM APYTUX CpellaX MPUHATO HA3bIBaTh HAUOOJIBIIEE PACCTOSIHHUE
OT MCTOYHMKA U3JIYYEHUs, IPU KOTOPOM €lle MOXHO OOHapyKUTh YacTUIy JIO €€ MOIJIOLICHHS BEIECTBOM.
JlnuHa mpo0era 4acTUIBI 3aBHCHUT OT 3aps/ia, MacChl, HAYAJILHOW SHEPTHH M CPENbl, B KOTOPOH MPOMCXOIUT
nskeHue. C Bo3pacTaHUEM HavyaJdbHOM SHEPIUU YACTUIBl U YMEHBLIEHUEM IIOTHOCTH Cpejbl AJMHa Ipolera
yBenuuuBaercs. Ecinyu HadampHast SHEPrusl U3Iy4aeMbIX YacTHIl OAMHAKOBA, TO TSDKENBIE YAaCTHIBI 00JIaaroT
MEHBIIUMHI CKOPOCTSAMH, 4eM Jerkue. Eciu 4acTuipl JBUKYTCS MEIJIEHHO, TO UX B3aMMOJEHCTBHE C aTOMaMU
BellecTBa cpeibl 6onee 3(p(HEKTUBHO U YaCTUIBI OBICTPEE PACTPAUMBAIOT UMEIOIIMICS Yy HUX 3arac SHEPTUH.

JnuHa npoOera anbga-uacTuil B Bo3ayxe oOblyHO MeHee 10 cm. Tak, Hampumep, anbga-yacTUIBI C
sHeprueil 4 MaB oOnanator ninuHON mpoOera B Bo3ayxe NpUMeEpHO B 2,5 cM. B Boje niam B MSTKMX TKaHSIX
YeJIOBEYECKOTr0 Teja, IUNIOTHOCTh KOTOpbIX Oonee yeM B 700 pa3 mpeBbllIaeT IJIOTHOCTh BO3/yXa, JUIMHA
npobera anb(a-4acTUl] COCTABISET HECKOJIBKO JIECATKOB MUKPOMETPOB. 3a CUeT CBOEH OO0JbIION Macchl MpH
B3aMMOJICHCTBUU C BELIECTBOM allb(ha-4acTUIIBI OBICTPO TEPSIOT CBOIO HHEPTUI0. DTO OOBSICHAET UX HU3KYIO
MIPOHUKAIOIIYIO CIOCOOHOCTh M BBICOKYIO YACNBHYIO HOHU3AIMIO: MIPH JABIKEHUH B BO3YIIHOM cpere anbgda-
qacTula Ha 1 cM cBoero myTu o0pa3yeT HECKOJIBKO JIECTKOB ThHICAY Map 3apsHKEHHBIX YAaCTULl — HOHOB.

bema-uznyuenue npencraBisier cob0W TMOTOK AJIEKTPOHOB (P -U3ImydeHHe, WM, Yalle BCEro, MmpocTto fB -
W3IydeHNe) MM TO3MTPOHOB (B -M3iIydeHue), BOHMKAIOIIMX MPH PaJMOaKTMBHOM pacmaie. B HacTosmiee
BpeMs u3BecTHO 0KkoJio 900 GeTa-paoaKTUBHBIX H30TOIOB.

Macca 6eTa-4acTull B HECKOJIBKO JECATKOB THICSY pa3 MEHbIEe Macchl anb(a-yactull. B 3aBucuMocTu OT
MPUPOIBI UCTOUHUKA OeTa-u3Iy4yeHH CKOPOCTh 3TUX YacTHUIl MOXKeET Jiexarh B npeaenax 0,3 — 0,99 ckopoctu
cBeTra. DHeprus OeTa-yacTHIl HE MpPEBBIAET HECKONbKMX M»B, umHa mpobera B BO3IyXe COCTaBIISET
npubau3utenbHo 1800 cM, a B MIATKMX TKaHSAX 4ejoBeueckoro tena ~ 2,5 cM. IIpoHukaromas crnocoOHOCTh
Oera-yacTull BbIIIEe, 4yeM anb(a-yacTui (M3-3a MEHBIIMX Macchl W 3apsaa). Hampumep, uisi mojHOro
MOTJIOLIEHUS TOTOKA OeTa-yacTHll, 00JajaroMX MakCUMaibHOU sHepruel 2 MaB, TpebyeTcs 3auTHbIN ciaoi
AMOMUHUS TONIMHON 3,5 MM. MoHu3upytomas crnocoOHOCTh OeTa-u3nydeHus: HUKe, 4eM anbda-u3mydeHus:
Ha 1 cMm mpobera GeTa-dacTuil B cpefie 00pa3yeTcsi HECKOJIBKO JIECATKOB Tap 3apsKeHHBIX HOHOB.

Hetimponnoe uznyuenue TpeACTaBIseT cOOOM MOTOK SAEPHBIX YACTHIl, HE HMEIOIIUX 3JIEKTPUYECKOTO
3apsna. Macca HeHTpoHa MpUOIM3UTETRHO B 4 pa3a MEHbIIE Macchl anb(da-uacTuil. B 3aBUCHMOCTH OT SHEPTUHU
PasITHYAIOT MeeHHBIE HelTPOHBI (¢ sHeprueil Menee 1 KaB'), HelfTpors mpoMexyTousIX sHepruii (0T 1 10
500 KsB) u Owictprie HelTponbl (o1 500 KsB mo 20 M»B). Cpenu MenneHHBIX HEUTPOHOB pPa3IUYyaroT
TEIUIOBBbIE HEUTpOHBI ¢ ’Heprueit menee 0,2 3B. TeruioBble HEUTPOHBI HAXOAATCS MO CYLIECTBY B COCTOSIHUU
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TEPMOJIMHAMHYECKOTO PAaBHOBECHSI C TEIUIOBBIM JBM)KEHHEM aTOMOB cpebl. Hambosee BeposTHasi CKOPOCTb
JBIDKEHUS TaKUX HEUTPOHOB MpHU KOMHATHOW Temriepatype coctaBiaser 2200 wm/c. Ilpu Heympyrom
B3alMOJCHCTBUM HEUTPOHOB C SApaMHU aTOMOB CpelIbl BO3HHUKAET BTOPUYHOE H3JIyUYEHUE, COCTOSIIEE W3
3apsOKEHHBIX YacTHUIl M TaMMa-KBaHTOB (ramma-usziydeHnue). [Ipu ynpyrux B3auMMOIEHCTBHUSIX HEUTPOHOB C
AIpaMUd  MOKET HaOmomaThcsi OObIYHAs WOHM3aluUs BenlecTBa. [IpoHMKaromas CrocoOHOCTh HEUTPOHOB
3aBHCHUT OT MX SHEPruu, HO OHA CYIIECTBEHHO BbIIIE, YeM Yy aib(a- unu Oeta-yactuil. Tak, anuHa npoOera
HEHUTPOHOB MPOMEKYTOUHBIX SHEPTUN COCTABIISET OKOJIO 15 M B BO3AYIIHOW cpeie U 3 ¢M B OMOJOTHYECKOU
TKaHU, aHAJIOTUYHBIC ITOKA3ATENH I OBICTPBIX HEUTPOHOB — cOOoTBETCTBEHHO 120 M 1 10 cM. Takum o6pazom,
HEHTPOHHOE M3TydeHHe 00JalaeT BHICOKOW MPOHHMKAIOMIEH CIOCOOHOCTHIO M TPEACTABISACT ISl 4YeloBeKa
HauOOJBIIYI0 OMACHOCTh U3 BCEX BUJOB KOPITYCKYJISPHOIO H3JIydeHHs. MOIIHOCTh HEUTPOHHOTO MOTOKa
M3MEpSIeTCS IIOTHOCTBIO TIOTOKA HEHTPOHOB (HEHTp./cM* * ¢).

1 KB (xumo-amexTpoH-BoneT) - 10° 5B.

T'amma-uznyyenue (y-M3IydeHHUe) MPEICTABIACT COOO0M IEKTPOMArHUTHOE M3JIyYSeHHE C BBICOKON YHEpruen
U C Majod AIMHON BONHBI . OHO HCIYCKAaeTCs MPH SIACPHBIX MPEBPALLCHUSAX WM B3aUMOJICHCTBUU YACTHII.
Bricokas sueprus (0,01-3MsB) u wmamas yvHa BOJHBI OOYCIOBIHMBAECT OOJBIIYIO IMPOHUKAOIIYIO
CIOCOOHOCTh raMMa-M3JIydeHUs. ['aMMa-iydu He OTKJIOHSIIOTCSI B RJIGKTPUYECKUX U MAarHUTHBIX MOJIAX. DTO
U3NydyeHue 00J1ajaeT MEeHbIIEH HOHU3UPYIOIIEH CIOCOOHOCTBIO, UeM anb(a- U OeTa-u3nydeHue.

1 -2
Hauunas ot JJIMHBI BOJIHBI 2-10” M B CTOPOHY KOPOTKUX JAJMH BOJIH PACHOJIOKCHBI raMMa-J1ydd, BO3HHKAOLIUC IIpHU
PaAnOAaKTUBHOM pacnaac aTOMOB. Taxum 06p330M, QJICKTPOMArHMTHBIC H3JIYYCHUS PA3JIMIHOI'O0 MPOUCXOXKACHHUSA B 3TOl o0jacTu
JJIMH BOJIH NEPEKPBIBAIOTCA, U UX HA3BIBAIOT raMMa-U3JTY4YCHHUCM WJIN PCHTTCHOBCKHUM H3JIY4YCHHUCEM B 3dBUCUMOCTU OT UCTOYHHUKA.

Penmeenoscrkoe usnyuenue MOXET ObITh MOJYYEHO B CIIEUAIBHBIX PEHTTEHOBCKUX TPyOax, B YCKOPHUTEIAX
AJIEKTPOHOB, B CpEJle, OKPYKaIOLIeH HCTOYHHUK OeTa-u3NmydeHus, U ap. PEeHTreHOBCKHe JTy4u MPEeACTaBISIOT
co00# OJIH W3 BUAOB JJIEKTPOMArHUTHOTO U3ITy4eHHs. DHEPTHsI €ro OOBIYHO HE npeBbimaet 1 M»aB.

B kauecTBe npumepa onpeaenuM JUIMHY BOJIHBI Y -u3inydeHus ¢ sueprueit 0,048 M»sB.

Ucnons3ys uzBectHoe cooTHouienue 1 3B = 1,602 ¢ 10'19}1>1<, BBIPA3UM SHEPIUIO Y-U3JYYCHUS B JKOYIISX:

1,602-107° (/7o)

E =0,048-10°(aB) =0,077-107" [Torc. (19.1)
1(sB)
DHeprus y-u31ydeHus onpesensercs cueayomei popmynoii:
E= hv:m, (19.2)
A

rae h — nocrosiaaas mwianka (h = 6,626 « 104 JIx-c);
V — 4acToTa KBaHTa JEKTPOMArHUTHOMN SHEPTHUH, TII;
¢ — ckopocTh cBeta (¢ = 3,00 108 M/C);
A — IUTMHA BOJIHEI, M.
6,626-107%* Torc-¢-3,00-10% y- ¢
0,077-10" o

PenTreHoBckoe m3nmydeHHe, Kak M raMMa-u3IydeHue, 00JalaeT Maloil MOHM3HUPYIOUIEH CIOCOOHOCTBIO H
00b1I0M TTTYOMHOM TPOHUKHOBEHUS.

PaccMoTpuM OCHOBHBIE TIOKa3aTelNW W EAWHUIBI HM3MEPEHHs, MpPUMEHSIEMbIe ISl XapaKTePHUCTUKU
MOHHM3UPYIONINX K3MydyeHui. Kak yxe cka3aHo BbIIIe, IPHU pacmajie saep aTOMOB €ro MPOIYKThl BEUICTAIOT C
O0NBIION CKOpPOCTHIO. BeTpedass Ha cBOeM MyTH Ty WM MHYIO Tperpaay, OHU IPOU3BOJSAT B €€ BEIIECTBE
pasnuuHble U3MeHeHus. BozneiicTBue M3nMydeHUs Ha BemecTBO Oyner TeM Ooiblile, yeM OoJiblie pacrajoB
MIPOUCXOUT B €IUHUILY BpeMEHHU. [|JIsT XapaKTepUCTUKN YMCIIa PAcIiaOoB BBOAMUTCS TOHITHE akmueHocmu (A4)
PalMOaKTUBHOTO BEIIECTBA, MOJ] KOTOPHIM MOHUMAIOT YMCIIO CAMOTIPOU3BOJIBHBIX si/IepHBIX npeBparieHuii dN B
ITOM BEIIIECTBE 3a MBI MPOMEXYTOK BpeMeHH dt, TeIeHHOe Ha ATOT MPOMEKYTOK BPEMEHHU:

A= d—N (19.3)
dt
Enunanneli w3mepenus aktuBHocTu sBisiercs Kropu (Ku), coorBercTByromas 3,7 10%° SIIEPHBIX
MIPEBPAIICHUI B CEKyHAY. Takas aKTMBHOCTb COOTBETCTBYET aKTHMBHOCTH | T pamusa-226. ['opasgo pexe
UCTIONIL3YETCS €MHUIA aKTUBHOCTU Oekkepenb (bk)
1 Ku = 3,7.10"Bx.

A= =0,26-10""m = 2,6mm.
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JUIsl XapakTEepUCTUKU BO3JCUCTBUS HMOHU3MPYIOLIErO W3JIy4EHUs Ha BELIECTBO BBEICHO IOHATHE 03Bl
u3JIyueHus. /{0301 u3nyueHuss Ha3bIBACTCS YacTh YHEPTHH, TICPEIaHHAS U3TyYCHUEM BEIIECTBY M MOTJIONICHHAS
uM. KonnuecTBeHHON XapaKTEpUCTUKOW B3aMMOJEHCTBUS MOHU3UPYIOUIETO M3IYyYEHUs U BEILIECTBA SIBISETCS
noenowjennas 003a uziyyenus ([J), paBHas OTHOIIEHHIO cpenHel sHepruu JE, mepenaHHON MOHH3HPYIOIINM
U3JYyYCHUEM BEIIECTBY B 3JICMEHTaApHOM 00beMe, K Macce 00JIydeHHOTO BEIeCTBa B 3ToM o0beme dm:

p-JE (19.4)
dm

[TornonienHas g03a sIBJASETCS OCHOBHOM J03UMeTpruyeckor BenuunHoi. B cucreme CU B kauecTBe e IMHUIIBI
noryomeHHon o361 npuHAT rpeii (I'p). 1 I'p cooTBercTByeT moriomeHuro B cpenHem 1 Jx sHeprum
MOHMU3UPYIOLIETO U3JTy4eHHUs B Macce BelecTBa, paBHoil 1 kr, 1.e. 1 I'p=1 I[;K/Krl.

! Panee B kauecTBe eIMHMIIBI TIOTTIOMEHHON 03bI HCIIOIB30BATICS paxn (pa). OH cooTBeTCTBOBAJ MOTJIOMIEHHUIO B cpenHeM 100 spr.

,}10 HCOAaBHEIO BpeMeHI/I 3a KOJIPI‘ICCTBGHHyIO XapaKTepI/ICTI/IKy TOJBKO peHTFeHOBCKOFO nu I‘aMMa-I/I?;JIy‘-IeHI/ISI,
OCHOBAHHYIO Ha UX HOHU3UPYIOLICM ,Z[Cf/iCTBPIPI, IIpUHHUMAJIACh 3KCNO3UYUOHHAA 00361 X— OTHOIIICHUEC ITOJIHOI'O
aJIeKTprueckoro 3apsaa 0Q MOHOB OJHOTO 3HAaKa, BOBHUKAIOIIMX B MAJIOM O00BEME CyXOro BO3/yXa, K Macce
Bo3ayxa dm B 3TOM 00BEME, T. €.

x =99
dm

. o 1
Enununeii sxcno3uninonHoit 103el B cucteme CU siBisieTcst KynoH Ha kunmorpamm (Ki/kr)™.

(19.5)

! BHecucreMHON emuHHIEH 03Bl PEHTTEHOBCKOTO M raMMa-M3JIydeHHs SBISCTCS PEHTIeH (p) — mo3a
U3ITy4eHUsl, IPU KOTOPOM CYyMMAapHBIH 3apsi/i MOJOXKUTEIbHBIX HIIM OTPUIATENIBLHBIX MOHOB, 00Pa3yOIIUXCs B
1,293 « 10® kr BO31yxa, paBeH 0,33 e 107 KYJIOHOB. DTO COOTBETCTBYyeT oOpaszoBanuio 2,08 e 10° nap
OJHOBAJICHTHBIX MOHOB B 1 cM® BO3JlyXxa Mpu HopMmaibHbIX ycnoBusix (T= 273 K, P = 1,01325 10° ITa) u
CBSI3aHO C 3aTPaToi sHepruu okono 87 « 107 Iix/kr; 1P = 2,58 « 10™ Ku/kr = 0,88 pa.

Jlnist OLIEHKH BO3MOXKHOTO yIiepOa 310pOBbs IIPH XPOHUYECKOM BO3/ICHCTBHH MOHU3HPYIOUIETO U3ITyYSHHS
NPOM3BOJIEHOTO COCTaBa BBEJCHO IIOHATUE JKEUBALeHmHol 003bl (H). Dta BenmnMuumHA ompenensercs Kak
MIPOU3BEACHNE TMOTIIOMIEHHON 1103bI /[ Ha cpeaHuii koddduuueHT kadectBa n3nydenus Q (O6e3pa3MepHBIii) B
JaHHOW TOYKE TKaHU YEJIOBEYECKOTO Tena, T. €.:

H=D-Q. (19.6)
Enunanieii sxBuBanieHTHOR 1036l B cucreMe CU sBigercs 31/1136:pT2 (3B). B Tabn. 19.1 mpencraBieHb

CBeIEHUS O BeMMunHaxX Koddummenta Q.

2 = "

CymecTByeT CrHenualbHas €AWHUIA SKBUBAJICHTHOM 03Bl — OWOJIOTMYECKHH SKBUBAJIEHT peHTreHa (63p). 1 63p — at0
KOJINYECTBO JHEPTUH JIO0OT0 BHA M3IIydEHHs, MOTJIONIEHHOTO B OHMOJIOTHYECKOW TKaHM, OMOJOTHYECKOe JeHCTBHE KOTOPOTO
SKBHBAJICHTHO JCHCTBHIO | pajJ peHTIeHOBCKOTO WM raMMa-u3nyderus; 1 38 = 100 63p.

Ta6nuna 19.1. 3Havenns Q LI PasIMYHbIX
BHJIOB "3J[y'~lelﬂflﬂ

Bud uznyvenus é
PeHTreHOBCKOE M3NyYEHHE 1
DNEeKTPOHBI ¥ MO3UTPOHEI, OeTa-N3ydyeHue 1
IIpoToHs! ¢ aHeprueit MeHblle 10 MaB ; 10
HeiirpoHs ¢ 3Heprueit MeHbile 20 MaB . 3
Heiitponsl ¢ aHeprueii 0,1—10 MsB 10
Anbda-u3nyyeHHe ¢ sHeprueit MeHoiie 10 MaB 20
Taxesbie spa OTAAYH 20

CymiecTByeT eme OJIHa XapaKTEePUCTHKA HWOHH3UPYIOMIETO W3IyYeHUS — MOWHOCmMb 003l X

(COOTBETCTBEHHO TMOTJIONMIEHHOW, JKCHO3WIIMOHHOM WM OSKBHBAJIGHTHOM), TMpeAcTaBisiomas coOoi
MpHpaIieHre 036l 32 Majblii IPOMEKYTOK BpeMeHu OX, aeneHHoe Ha 3TOT mpomexyTtok dt. Tak, MOIIHOCTB
sKcno3umoHHou 10361 ( X unu W, Ki/kr-¢) coctaBurt:

x =w =% (19.7)
dt
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AHAaJOTUYHO PACCYUTHIBAIOT MOIIIHOCTH noriomeHHoi (I'p/c) unm sxBuBaneHTHoOH (3B/C) 103.

buonornueckoe necTBUE paCCMOTPEHHBIX MU3TyUYCHUI HA OPraHU3M YeJIOBEKa Pa3InyHO.

Anbda-gacTuIpl, TpoOXoas Yepe3 BEIIECTBO M CTAIKHBAsICh C aTOMAaMH, MOHU3UPYIOT (3apsKaioT) HX,
BbIOMBasi AJEKTPOHBL. B penkux ciaydasx 3TH YacTHUIBl TOTJIOIAIOTCA SApaMy aTOMOB, IMEPEBOJsS UX B
cocTosiHue ¢ Oomnpiiel SHeprueil. Orta W3OBITOYHAS HHEPIUs CIIOCOOCTBYET MPOTEKAHHIO PA3JIMYHBIX
XUMHUYECKUX DEaKIMi, KOoTopble 0e3 00MydeHuss He HAYT WM UAYT OYeHb MeAJeHHO. Anb(a-u3aydeHue
IIPOU3BOJUT CUIIBHOE JACUCTBHE HAa OPraHMYECKHE BELIECTBA, U3 KOTOPHIX COCTOUT YEJIOBEYECKHM OpraHu3M
(kupbl, Oenku W yrieBoibl). Ha cnmM3UCTBIX 000704YKax 53TO H3JIyY€HUE BBI3BIBAET OXKOTU U JApPYrUe
BOCHAJINTEIbHBIE TIPOLIECCHI.

[Ton peiictBueM OeTa-u3NydyeHUN NPOUCXOAUT paauonu3 (paszlioKeHUE) BOJBI, COJAEpIKalllehcs B
OMOJIOTUYECKHUX TKaHiIX, ¢ 00pa3oBaHMEM BOJOPOAA, KHCIOpoJa, mepokcuaa Bojopoma HoOp, 3apspkeHHBIX

gactul (noHoB) OH™ u HO,. IlpoaykTsl pasnoskeHHs BOIbl 00JIaNalOT OKUCIMTEIBHBIMH CBOWCTBAMU H

BBI3BIBAIOT PA3PYIICHUE MHOTHX OPIaHMYECKUX BEILECTB, U3 KOTOPBIX COCTOAT TKAaHU YEIOBEYECKOIO
OpraHusMa.

JlelicTBUe ramMma- ¥ PEHTTEHOBCKOI'O M3JIy4eHUIl Ha OMOIOrM4yeckue TKaHU OOYCIIOBIEHO B OCHOBHOM
00pa3ylomMMHUCs CBOOOJHBIMH 3JEKTpOHaMU. HEHTpOHBI, MpoXons uepe3 BEIIECTBO, MPOU3BOAST B HEM
Hau0oJiee CUIbHBIE U3MEHEHMSI [10 CPABHEHUIO C JPYTUMH HOHU3HPYIOLUMH U3ITyYESHUSIMHU.

Taxum oOpa3om, OnMoIOrHYeECKOE IEHCTBUE HOHU3UPYIOIINX U3JIyYEHUN CBOJAUTCSA K U3MEHEHUIO CTPYKTYpPHI
WIN Pa3pyLICHUIO Pa3IMYHbIX OPraHUYECKHUX, BEUIECTB (MOJIEKYI), U3 KOTOPBIX COCTOMT OPIaHHU3M 4YEJOBEKa.
ITO NPUBOINT K HAPYLICHHIO OHOXMMHYECKUX MPOIECCOB, POTEKAIOIIMX B KIETKAX, WIH AaXKe K HX THOCIH
B PE3YJIBTATE YETO IPOUCXOAUT MOPAKEHUE OPTaHU3Ma B LIEJIOM.

T - I
buonornueckoe aencTBue HMOHU3UPYIOIUX HU3JIYYCHUU 3aBUCUT OT 4YHCJIa o6pa303a31111/1x051 rnap MOHOB, KOTOPOEC ONPECACIACTCA
IIOTJIOIICHHOM 3Hepl"PI€I>i H3JIIy4YCHUS.

PaznuuaroT BHelIHee U BHYTpeHHee oOiydeHue opraHuzma. [lonx BHEemHUM o0O0JdyuyeHHEM
IIOHUMAKT BO3I[GI71CTBPI€ Ha OpraHu3M HOHU3UPYIOIIHUX I/IBJIy‘-IeHI/Iﬁ OT BHCHIHMUX II0 OTHOWICHHWIO K HEMY
UCTOYHUKOB. BHyTpeHHee o0O0NyueHHUE  OCYIECTBIAECTCS paJUOAKTUBHBIMU  BEIIECTBAMH,
I[IOIMMaBIIMMHK BHYTPb OpraHu3Ma 4YCpe3 AbIXAaTCIbHBIC OpPIraHbI, )KGJIyIIO‘-IHO-KI/IHIC‘-IHI)If/'I TPAKT WM YCPE3
KOXKHBIE IIOKPOBBI. VICTOUHMKM BHELIHETO WM3JIYy4EHHsS — KOCMHYECKHE JIy4d, €CTECTBEHHBIE PaJlOaKTUBHBIC
HCTOYHHUKHU, HAXOOJAIIUECA B aTMOC(i)Cpe, BOJC, MMOYBEC, MPOAYKTAX NHUTAHUA U OP., HCTOYHHUKU am)(ba-, 6eTa-,
raMMma-, peHTT€HOBCKOTO M HEHUTPOHHOI'O W3JIy4EHHH, HCIIOJIb3YyEMBbIE€ B TEXHHUKE M MEIMLHHE, YCKOPUTEIN
3apsKEHHBIX YACTHI, IICPHbIE pEaKTOPhI (B TOM UMCIIE U aBapUM Ha SJAEPHBIX PEaKTOpax) U psif IPYTrHX.

PagnoakTHBHBIE BEIIECTBA, BBI3BIBAIOIIME BHYTPEHHEE OOJIyu€HHE OpraHu3Ma, IOINaAalT B HEro mpu
MMpueMe MU, KYpeH1uu, IMMUThE 3&Fp$I3H€HHOI\/’I BO/JBI. HOCTyHJ'IeHI/Ie pPaarOaKTUBHBIX BCUICCTB B YeJJ0BEUECKUH
OpraHu3M 4epe3 KoKy MPOMCXOIUT B PEIKUX Caydasx (€ciau KOkKa UMEET MOBPEXICHHUs WM OTKPBIThIE PaHbl).
BHyTpeHnHee o0irydeHue opranusma JUIMTCS 10 TeX M0p, 0Ka PaJUOaKTUBHOE BEIIECTBO HE PacaleTcs Uk He
OyZieT BBIBE/IEHO M3 OpraHM3Ma B pe3yJsibTaTe MpoleccoB (Gpusnoiornyeckoro ooMena. Buyrpennee obimyyenue
OIMaCHO TEM, 4YTO BbI3bIBACT JIHUTCIBHO HC3AXKHWBAIOMIUC SA3BLI PA3JIMYHBIX OPraHOB W 3JIOKAYCCTBCHHBIC
OITyXOJIH.

[Ipu pabore ¢ pagMOAKTUBHBIMM BEIIECTBAMHU 3HAYUTEIBHOMY OOJYyYEHHUIO IMOJBEPraloTcs pyKu
orneparopoB. Ilox neficTBMeM MOHU3MPYIOIIMX M3JIy4YEHUH Pa3BUBACTCA XPOHUYECKOE MM OCTpoe (JIyyeBO
0’KOT) TOPaKEHUE KOXKU PyK. XPOHUUYECKOE MOPAKEHUE XAPaKTEPU3YETCsI CYXOCThbIO KOXKH, MOSBJIEHHEM Ha
HEH TPELIUH, U3bS3BICHUEM U IPYTMMH cuMntomamu. [Ipu ocTpoM nopakeHuu KUCTEN pyK BO3ZHUKAIOT OTEKH,
OMCPTBJICHHUC TKaHeﬁ, A3BbI, Ha MECTC O6p330BaHI/I${ KOTOPBIX BO3MOXXHO PpPa3BUTHC 3JIOKAYCCTBCHHBIX
OITYXOJIEH.

[lon BIMSHUMEM HMOHM3HMPYIOMIMX HU3IYYEHHH Yy 4YeloBeka BO3HUKAaeT JydeBas Ooisie3Hb. Pasnmuuator Tpu
CTEIIEHH ee: TiepBas (JIerkasi), BTopasi U TPeThs (TsKenas).

Cumrnromamu JydeBoil 00JI€3HU MEPBOM CTENEHH SIBISIFOTCS CJIab0CTh, TOJIOBHBIE OOJH, HapyIIeHHE CHA U
anmeTuTa, KOTOPblE YCWJIMBAIOTCA Ha BTOPOM cTaauM 3a00JeBaHUS, HO K HHUM JIOMOJHHUTEIHHO
MPHUCOCIUHAIOTCA HAPYUICHUS B JCATCIbHOCTU Cep)]eqHO-COCYJII/ICTOﬁ CHUCTEMBbI, U3MCHACTCS o0OMeH BCUICCTB U
COCTaB KpPOBH, IPOUCXOAMUT PACCTPOICTBO NHIIEBapUTENbHBIX oOpraHoB. Ha tperbelt cragum Oosie3HH
HaOJIOIal0TCA KPOBOMBIUSHUS U BBINNAJCHHE BOJIOC, HApPYIIAETCS JEATEIbHOCTh LIEHTPAIbHOM HEpBHOMU
CHCTEMBI U MOJIOBBIX Xele3. Y JIIoJeH, MepeHecnX JIy4yeByto 00Jie3Hb, MOBBIIAETCS BEPOSTHOCTh PAa3BUTHUS
3JI0KQYECTBEHHBIX OMyXoJiel U 3a00JieBaHUN KPOBETBOPHBIX OpraHoB. JlyueBas 0oyie3Hb B OCTpPOH (TSKENOi)
¢dopme pazBuBaeTCs B pe3yibTare OOIY4YEHHUS OpraHu3Ma OOJBIIMMH J103aMH MOHU3UPYIOIIUX H3JIy4eHHUH 3a
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KOPOTKUN MPOMEXYTOK BpeMeHH. OnacHO BO3JIEHCTBHE HAa OPraHW3M 4YeJIOBeKa U MajbIX J03 paJualllH, TaK
KaKk IMPH 3TOM MOTYT IPOU3ONTH HapylIeHHE HAclIeACTBEHHONM HMH(OpPMalMM 4YeJIOBEUECKOro OpraHu3Mma,
BOSHHKHYTb MYTAIH .

1
MyTam/m — PE3KOC HACJIEACTBECHHOC U3BMCHCHNUEC OPTaHU3MOB, MCHSAIOIMICC NX OCHOBHBIC TPU3HAKU.

HwxkHuii ypoBeHb pa3BUTHS JIeTKOH (OpPMBI JIydeBOH OOJE3HM BO3HUKAET INPH SKBUBAJICHTHOW [103€
oOnydyenust npubau3uTenbHo 1 3B, Tskenas ¢popMa JiyueBod 00JIe3HH, MPU KOTOPOH MOrudaeT MmoJIoBUHA BCEX
OOJTy4CHHBIX, HACTYMAeT MPU JKBUBAJICHTHOU no03e oOmydenus 4,5 3B. 100%-HbIi CMepTEIbHBIA HCXON
Jy4eBOM 00JIE3HU COOTBETCTBYET SKBUBAJICHTHOM /103¢ oOiydeHus 5,5—7,0 3B.

B HacTos1ee BpeMs pa3paboTaH psii XMMHUECKUX MPENapaToB (IPOTEKTOPOB), CYIIECTBEHHO CHUKAIOIIMX
HEeraTuBHBIN 2P PEKT BO3ACHCTBUS HOHU3UPYIOLIETO U3TYUCHHSI Ha OPTaHU3M YeIOBeKa.

B Poccuu mpenenbHO OMYCTHMBIE YPOBHU HOHH3UPYIOMIETO OONYYCHHS M TPUHIUIBI paAHAlMOHHON
O0e3onmacHOCTH perjgameHTUpyroTcs «Hopmamu panmanmonnoit Oe3zonmacHoctr» HPB-76, «OcHOBHBIMEU
CaHUTAPHBIMU MPABUIIAMH PabOTHI C PAJMOAKTUBHBIMU BEIIECTBAMU U IPYTUMH UCTOUYHUKAMHU MOHU3UPYIOIINX
m3nyderuiny OCII72-80. B cooTBETCTBMM C JTHMH HOPMATHBHBIMH JIOKYMEHTAaMH HOPMBI OOJy4CHHS
YCTAHOBJIEHBI JJIs CIIEYIOIINX TPEX KaTErOpUil JINIL:

= KaTeropus A — MEpPCOHAJ, MOCTOSHHO WJIM BPEMEHHO pabOTaromMil ¢ MCTOYHUKAMU HOHU3UPYIOLIUX

W3JIy4CHU;
= gaTteropus b — orpaHMueHHas 4acTh HaceIeHUs, KOTOpas MO yCIOBUSM pa3MelIeHUs padounX MECT WU
10 YCJIOBUSIM MTPOKUBAHUSI MOXKET IOJBEPTaThCs BO3JCHCTBUIO HICTOUHUKOB U3TYyUCHUS;

= gateropus B — HaceneHue ctpaHbl, pecryOauKu, Kpas 1 00JIacTH.

Jlig nun kaTeropud A OCHOBHBIM JI030BBIM TIPEIEIIOM SIBISIETCS UHOUBUOYANbHAS IKEUBATEHMHASA 003d
BHeWIHe20 U GHYMpeHHe20 u3nyyeHus 3a 200 (3B/TOll) B 3aBUCHUMOCTH OT PaJMOYyBCTBUTEIBHOCTH OPTraHOB
(xpuTHUECKUE Oprasbl). 1o npeaenasHo gomyctumas nosza (I111) — nanbosnpliee 3HaU€HUE UHMBUYaIbHON
SKBHUBAJIIEHTHOW J03bl 32 TOJl, KOTOPOE MPU PABHOMEPHOM BO3JEHCTBUU B TeueHHe 50 JieT He BHI3OBET B
COCTOSIHUH 3/I0POBbsI IEPCOHATA HEOJIArONMPUSATHBIX H3MEHEHHH, 0OHAPYKUBAEMBIX COBPEMEHHBIMUA METOIAMHU.

Jliig mepcoHaina kateropun A MHAMBUAYaJIbHAs 3KBUBAJIEHTHAs 103a (H, 3B), HAKOIUIEHHAs: B KPUTUYECKOM
oprane 3a Bpems 7 (JeT) ¢ Havana mnpodeccHOHaIbHOW paldOThl, HE JOJDKHA MPEBBINIATh 3HAYCHUS,
omnpeaensemoro o dopmyne: H == I1/J[J] - T.

Kpowme Toro, no3a, nakoruienHas k 30 rogam, He qoJkHa npeBbimatsh 12 TTJJT.

st kareropun b ycranosnen npenen mo3sl 3a rox (I1J, 3B/roxd), moax KOTOPBIM MOHUMAIOT HauOOJbIIIEE
CpellHee 3HAUCHUE MHIUBUYAIbHOW SKBUBAJICHTHOU J03bI 32 KAJIEHJAPHBIA T'OJl Yy KPUTUUYECKOM TPYIIIbI JIUII,
P KOTOPOM paBHOMEpHOE o0OiiyueHue B TeueHue 70 JIeT He MOXKET BbI3BaTh B COCTOSIHUM 3/10pPOBbS
HEONaronpusATHBIX W3MEHEHUH, OOHAapy)KMBAa€MbIX COBpEeMEHHbIMU MeTogamu B Tabn. 19.2 mpuBeneHs
OCHOBHBIE  JI030BbI€  TpEJENIbl  BHEIIHETO W  BHYTPEHHEro  OOJydeHUH B  3aBUCUMOCTH  OT
PaaoOYyBCTBUTEILHOCTH OPraHOB.

19.2. 3amuTa oT geiicTBHS HOHU3UPYIOIIMX U3JTyYeHH I

OCHOBHBIE TPUHIUMBI PAJUALMOHHON 0€30MacHOCTH 3aKII0YAlOTCS B HENPEBBILICHUH YCTaHOBJIEHHOTO
OCHOBHOT'O JI030BOIO MpeJela, HCKIIOYEHHH BCSKOTO HEOOOCHOBAHHOIO OOIY4EHUS U CHMKEHHM 03Bl
U3IYYEHHUs 10 BO3MOXKHO HU3KOro ypoBHs. C IENbI0 pealn3aluy 3TUX NMPUHLIUIIOB Ha MPAKTUKE 00s3aTeNbHO
KOHTPOJMPYIOTCST 103bl OOJIy4YEeHHMsI, MTOJIyY€HHbIE MEPCOHAIOM MpU paboTe C UCTOUHMKAMH HOHU3UPYIOLIUX
U3Iy4YeHUH, paboTa NPOBOJUTCA B CHELHAIbHO OOOPYIOBAHHBIX MOMEIIEHUSAX, HCHOJIB3YETCs 3aluTa
paccTosiHuEM U BpeMEHEM, PUMEHSIOTCS Pa3IMuHbIe CPECTBA KOJJIEKTUBHON U MHANBUAYAIBHOMN 3aIUTHI.
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Taonuua 19.2. OcHoBHbIE 3HAYEHHS JO30BLIX MPEAEJIOB
BHELIHEr0 ¥ BHYTPeHHero o0JyyeHmi

Ipynna Opeanbt u mxanu I Ons T 0nsn
Kpumuye- ¥eA08e4eCK020 OP2AHUIMA Kamezopuu | xamezopuu
cKux A, 3¢/200 K, 38/200
opeanos
1 Bce Teno, roHanbl (IOJIOBBIE OpraHbl),
KpacHbIH KOCTHBIA MO3r 0,05 0,005
2 JhoGoil oraenbHLIN OpraH, KpoMme Tro-

HaJl, KpaCHOr0 KOCTHOIO MO3ra, KOCT-
HOHM TKaHH, IIMTOBUIOHOM Xesie3bl, KO- ;
XU, KUCTEH, npeanaeynit, TOAbLKEK H

cTon 0,15 0,015
3 KocTHasi TKaHb, IATOBMIOHAsA XeJie3a,

KOXHBII fIOKPOB, KHCTH, IPEATIIEYbS,

JIOALIKKHM H CTOITbI 0,30 0,03

Jlnst onpenesieHusl MHAMBUYaTIbHBIX 103 00JydeHHs NepcoHaja HeOOXOJUMO CUCTEMAaTUYECKU MPOBOIUTH
paavalvoOHHBIA  (03UMETPUUYECKU) KOHTPOJIb, OOBEM KOTOPOIO 3aBHCUT OT Xapakrepa paboThl C
paaMoaKkTUBHBIMU BenlecTBamMu. Kaxzomy omneparopy, UMEIOLIEMY KOHTAKT C UCTOYHUKAMU MOHU3UPYIOLIUX
W3JIy4€HUH, BBIIACTCA MHIMBHUAYAIbHBIM TO3UMETP  JUIsI KOHTPOJIS IOJYYEHHOM A03bl raMMa-u3ilydeHuil. B
IIOMEIICHUSAX, I/I€ IPOBOAUTCS paboTa C paAMOaKTUBHBIMHU BEIIECTBAMM, HEOOXOAUMO O0ECIeUuTh U OOLIMiA
KOHTPOJIb 3@ MHTEHCUBHOCTbBIO Pa3JIMYHBIX BUJIOB U3IYyYEHHN. DT NOMELIEHUS J0JKHBI ObITh U30JMPOBAHbI OT
IPOYMX MMOMELIEHUH, OCHAILEHbl CUCTEMON MPUTOYHO-BBITSKHON BEHTHWJIALIMU C KPAaTHOCTBIO BO3AyXOOOMEHa
He MeHee nATU. OKpacka CTEeH, MOTOJKA M JBEpel B STUX MOMEUICHMSX, a TaKXKe YCTPOWCTBO IIoJia
BBINOJIHAIOTCS TakUM 00pa3oM, 4YTOObl HCKJIIOUUTh HAKOIUIGHWE pAJUOAaKTUBHOM MbIIM M H30eXaTh
MOTJIOLIEHUS] PAJUOAKTUBHBIX a3p030Jiei, MapoB U KUAKOCTEH OTAEIOYHBIMU MaTepuaiamMu (OKpacka CTEH,
IBEpPEH M B HEKOTOPBIX ClydasX IOTOJIKOB JOJDKHA IIPOM3BOJUTHCS MACISIHBIMU KpAacKaMM, I10JIbI
IIOKPBIBAIOTCS MaTEpUAIaMH, HE BIUTBHIBAIOIIMMH JKUJIKOCTH, — JIMHOJIEYMOM, IOJMXJIOPBUHWIOBBIM
IUTACTUKAaTOM U Jp.). Bce crpouTenbHble KOHCTPYKIMHM B IOMELIEHMSAX, IJ€ IPOBOAUTCS pabora ¢
PaaMOAKTUBHBIMU BELIECTBAMH, HE JIOJDKHBI MMETh TPEIIMH M HECIUIOIIHOCTEN; YIUIBl 3aKpYTISIOT Ul TOTO,
YTOOBI HE JJOMYCTUTh CKOIUIEHHUsS B HUX PaJlMOAKTUBHOM IbUIM M 00j1erduTh yOopky. He MeHee omgHoro pasa B
MecS1 MPOBOJISAT I'eHEPATIbHYI0 YOOPKY MOMEIEHUI ¢ 0053aTeIbHBIM MBITHEM IrOpsyYeil MbUIBHON BOJIOW CTEH,
OKOH, ABepel, meOenn u obopyaoBanud. Tekyias BiaaxkHas yOopKa MOMEIIeHUH TPOBOAUTCS €KETHEBHO.

1 v
yCTpOI/ICTBO JAO3UMETPOB OIMMUCAHO HUIKC.

Jlnst yMeHbIIeHUsT 00Ty4eHuUs epcoHalla Bce paboThl C STUMU MCTOUHUKAMH MPOBOJAT C MCIOJIb30BaHHEM
JUIMHHBIX 3aXBaTOB WM Jep:KaTeseil. 3aiuTa BpeMEeHEM 3aKII04aeTcsi B TOM, YTO paboTy ¢ paJuOaKTUBHBIMU
MCTOYHHUKAMU TPOBOJAT 3a TaKOW MEpHoJ] BPEMEHH, YTOOBI J103a OOJIyuyeHHs], MOJydeHHas NepCOoHAoM, He
IpeBbIlIalia IPEIeIbHO JONYCTUMOTO YPOBHSL.

Konnexmusnvie cpeocmea 3awumosl OT MOHU3UPYIOUIMX n3nydeHui pernamentupyrorcs OCTom 12.4.120-
83 «CpencrBa KOJIJIEKTUBHOM 3allIUTHl OT MOHU3UPYIOLIUX K3nydyeHuil. O0mue TpeboBanus». B cooTBeTcTBUN
C OTUM HOPMAaTHBHBIM JIOKYMEHTOM OCHOBHBIMHM CPEICTBAMHU 3alIUTHl SBISIFOTCS CTAllMOHAPHBIE U
MEepe/IBUKHBIE 3alllUTHBIE SKpaHbl, KOHTEHHEpHl [Js TPAaHCIOPTUPOBAHUS U XPAHEHUS HCTOYHUKOB
MOHM3UPYIOUIMX HM3JIyYeHUH, a Takxke s cOopa W TPaHCIOPTUPOBKU PATMOAKTUBHBIX OTXOJIOB, 3aIIUTHBIE
ceilbl 1 OOKCHI U Ip.

CranuoHapHble U NMEPEABMKHBIE 3AIUTHBIE SKpaHbl IPEIHA3HAYECHBI U1l CHW)KEHUSI YPOBHSI M3JIy4YEHHUs Ha
paboyeM MecTe 10 MOMYCTUMOW BeTUYMHBI. Eciam paboTy C HCTOYHMKAMHU HOHU3HMPYIOIIUX H3IyYeHHH
IIPOBOJAT B CIIEIMAILHOM MOMEUIEHHH — paboueil kamepe, TO dKpaHAMHU CIY)XaT €€ CTeHbI, OJ U MOTOJIOK,
M3TOTOBJICHHBIE W3 3aIIUTHBIX MaTepuasoB. Takue dKpaHbl HOCAT Ha3BaHHWE CTAllMOHAPHBIX. J{1s ycTpolicTBa
NEePEABIKHBIX SKPAHOB UCITIONIB3YIOT pa3IMyHbIe IUTHI, MOTJIOLIAIOIINE UIH OCIA0IAIONINEe U3TyYeHHE.

DKpaHbl M3rOTaBIMBAIOT M3 PA3IMYHBIX MaTepuanoB. VX TojdmMHA 3aBUCUT OT BUAA HOHU3UPYIOLIETO
U3JTy4eHHsI, CBOIMCTB 3aIIMTHOTO MaTeprasia i HEOOXOJUMOM KPaTHOCTH ocinadieHus u3nydenus K. Bemmumnna K
MOKAa3bIBAa€T, BO CKOJIbKO pa3 HEOOXOAMMO MOHU3HUTh SHEPreTHYECKHE IMOKa3aTelau H3JIydeHus (MOLIHOCTh
HKCHO3ULIMOHHOM J103bI, OTJIOMEHHYIO A03Y, INIOTHOCTh MTOTOKA YAaCTHII U JIp.), YTOOBI MOJYYUTh JOMYCTUMBIE
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3HAYCHHS MEPEYMCIICHHBIX XapaKTepUCTUK. Hampumep, [uis cilydas MOTJIOMICHHOW 103kl K BBbIpaskaeTcs
CJIEIYIOIIM 00pa3oMm:

rre D — MOIIHOCT MOTIOMEHHON 10361,

Do — mormyctumbiii ypOBEHB TOTJIOIIEHHOM JT035I.

JUisi cOOpy>KEHHsI CTAllHOHAPHBIX CPEJACTB 3aIIUTHI CTEH, MEPEKPBITHH, MOTOJKOB M T. . MCHOIB3YIOT
KUpru4, 0eToH, 0apuTOOETOH M OAPUTOBYIO MITYKATYpPKY (B MX COCTaB BXOAUT cynbdar O6apus — BaSO,). Otu
MaTepHualibl Ha/ICXKHO 3AIIUIIAI0T IEPCOHAT OT BO3ACHCTBUS TaMMa- U PEHTT€HOBCKOTO H3JIyUeHHUS.

Jlnist co3aHusl MepeIBUKHBIX SKPAHOB HCIIOJIB3YIOT pa3MuHbIe MaTepHalibl. 3alIuTa OT anb(a-u3IIydeHHs
JIOCTHTaeTcss MPUMEHEHHEM OJKpaHOB W3 OOBIYHOTO WJIM OPraHUYECKOro CTEKJIa TOJIIUHOW HECKOJIBKO
MHJUTUMETPOB. J[OCTaTOYHOM 3alUTOM OT 3TOTO BHJA HW3JIYYEHHS SIBIAETCS CJIOW BO3AyXa B HECKOJBKO
caHTUMETpOB. [y 3amIMThl OT O€Ta-W3JIydeHHUs SKpaHbl W3TOTABIMBAIOT W3 AJTIOMHHHS WM IJIACTMACCHI
(oprannueckoe crekso). OT raMMa- MU PEHTICHOBCKOTO M3Ty4eHUs 3(PPEKTUBHO 3alIUINAIOT CBHHEL, CTalb,
BoJIb(hpaMoBbIe CIUTaBbl. CMOTPOBBIC CHCTEMBI M3TOTABJIMBAIOT U3 CIEIHATIBHBIX MPO3PAYHBIX MaTEPHAJIOB,
HarnpuMep, CBUHIOBOTO cTekia. OT HEUTPOHHOTO M3ITyYSHHS 3aIMIIAI0T MaTepHalibl, COAEPKAIINE B COCTABE
Bojopoa (Boma, mapaduH), a Takxke Oepwuinid, rpadur, coeauHEeHHs Oopa W T.A. BeToH Takke MOXKHO
MCTIOJIB30BATH JIJIS 3AIIUTHI OT HEUTPOHOB.

3amuTHbIe ceiibl MPUMEHSIOTCS ISl XpaHEHUs UCTOYHUKOB raMMa-usnydeHusi. OHM W3roTaBIMBAIOTCS U3
CBHUHIIA U CTaJIH.

Jliist paboThI ¢ PaMOAKTUBHBIMU BEIIECTBAMHU, O0JIAAOIIUMU, alb(a- U 0eTa-aKTHBHOCTHIO, HCIIOIb3YIOT
3alIUTHBIC IEPYATOUYHBIC OOKCHI.

3aluTHRIE KOHTEWHEpPhl M COOPHHMKH JUIS PAaTUOAKTHUBHBIX OTXOJOB M3TOTaBIMBAIOTCS U3 TeX K€
MaTEepHaJiOB, YTO U AKPAHBI — OPraHMUYECKOTO CTEKJIA, CTAJIM, CBHHIIA H JIP.

[Ipy mpoBeseHHH paGoOT C HMCTOYHHKAMH HOHH3MPYIOIIMX H3IYYCHHH OIMACHas 30HA® JOIDKHA OBITH
OrpaHUYEHa MPEAYNPEKTAIOIUMI HAITHCIMU.

T =
OmnacHasi 30Ha — 3TO MPOCTPAHCTBO, B KOTOPOM BO3MOKHO BO3ACHCTBHE Ha pabOTAIOMIETO OMACHOTO U
(unn) BpeHOTO MPOU3BOJICTBEHHBIX (DaKTOPOB (B ITaHHOM CIy4Yae — MOHU3UPYIOIINX U3ITy4eHUN).

[Tpunuun nefcTBUs MpUOOPOB, NMpeHA3HAYEHHBIX JJIs1 KOHTPOJIS 3a MEPCOHAJIOM, KOTOPBIM MojaBepraercs
BO3JCHCTBUIO HOHHU3UPYIOUIMX M3JIyY€HHUH, OCHOBAaH Ha pa3iMuHbIX 3(p@deKrTax, BO3ZHUKAOIIUX MpU
B3aUMOJICHCTBUM 3TUX M3JIydeHMH ¢ BemecTBOM. OCHOBHbIE METOJbI OOHApYKEHUS M H3MEpEeHHUs
PaZMOaKTUBHOCTH — WOHM3AIMs Ta3a, CUMHTWUISLUMOHHBIE U (oToxuMmuueckue MmeTtonsl. Hambonee uacto
UCIIOJIb3YETCSI MOHM3ALMOHHBIM METOJl, OCHOBAaHHBIM HAa HM3MEPEHHHM CTEIIEHW MOHU3ALMU CPElbl, 4Yepe3
KOTOPYIO MPOILIO U3TyYEHHE.

Cyunmunnayuonnvle MemooObl PETUCTPALMM U3Jy4eHMH OCHOBaHbBI Ha CIHOCOOHOCTH HEKOTOPBIX
MaTepUasoB, IOIJIONAs SHEPrui0 HOHU3UPYIOLIEro W3Iy4eHHs, NMpPEBpallaTh €€ B CBETOBOE H3JIy4YCHHE.
[Ipumepom Takoro marepuana MOXET CIYXUTb cynbua muHka (ZnS). CUMHTHWUISILMOHHBIA CYETYHK
MPEACTABISIET CO00M (POTOAIEKTPOHHYIO TPYOKY C OKOIIKOM, MOKPHITHIM Cylb(uaomM nuuka. [Ipu nmonaganuu
BHYTPb 3TOW TPYOKH M3JTyuyeHHs] BO3HUKAeT ciiabas BCHBIIIKA CBETA, KOTOpPask MPUBOAUT K BO3HHUKHOBEHHUIO B
(OTOANEKTPOHHONH  TPYOKE MMIIYJIbCOB  AJIEKTPUYECKOTO TOKAa. OTH HMMIYJIbChl  YCUJIMBAIOTCA U
MIOJICYUTBIBAIOTCA.

Domoxumuueckue memoosl, UM METOJbl aBTOpaauorpapuu, OCHOBaHbl Ha BO3JIEHCTBUU PaJOaKTUBHOTO
oOpasua Ha cioi (HOTOAIMYINIBCUH, COAEPKAIIMN TaJoreHubl cepedpa. YpPOoBEeHb PaJHMOAKTUBHOCTH 0Opasla
OLICHUBAIOT I10OCJIE IPOSBIEHUS TUICHKH.

Cyl1ecTBYIOT U Apyrue METO/Ibl ONPENEICHHSI HOHU3UPYIOINX U3IyYEHHM, HallpUMep KaJIOpUMETPUUECKUE,
KOTOpbIE€ OCHOBAaHbl Ha M3MEPEHMM KOJIMYECTBA TEIlIa, BBIAEISIOUIETOCS MPU B3aWMOJAECUCTBUU H3IYYEHHS C
MOTJIOLIAIOIINM BEILIECTBOM.

[TpubGopsl AO3UMETPUUYECKOTO KOHTPOJS JENATCS Ha JBE TPYNIbl: JO3UMETPbI, MCIOIb3yeMble s
KOJIMYECTBEHHOI0 M3MEPEHMSI MOIHOCTH J103bl, U PaJUOMETPhl WIM UHAUKATOPHl U3IYy4EHMs], IPUMEHSIEMBbIE
U1 OBICTPOro OOHAPYXKEHUS PaJOAKTUBHBIX 3arpsi3HEHUH.

W3 oreyecTBEHHBIX MPUOOPOB MPUMEHSIOTCS, Hanpumep, no3umerpsl Mapok JIPI3-04 u JIKC-04. Ilepserii
WCTIOJNB3YyeTCs [UII M3MEPEHUsI TaMMa- M PEHTTCHOBCKOTO W3Ny4yeHus B amamnaszone sHepruii 0,03—-3,0 MaB.
[lkana nmpubopa mporpagyupoBaHa B MHUKpOpeHTreH/cexkynay (MkP/c). Bropoii mpubop ucnosib3yercs amis
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U3MepeHusl raMmma- U OeTa-usny4deHus B sHepreTuueckoMm auamnaszone 0,5— 3,0 M»sB, a Taxxke HEHTpOHHOTO
u3Iy4yeHus (KecTKkue M TeruioBble HelTpoHsl). Illkana npubopa mporpagynpoBaHa B MUJUIMPEHTI€HAX B 4ac
(MP/4). TIpOMBIIIIEHOCTh BBITYCKAET TaKKe OBITOBBIE MO3MMETpPHI, IpeIHa3HAUYEHHBbIC MJIS HAaceIeHus,
Hanpumep, ObIToBOWM no3uMerp «Mactep-1» (mpenHazHaueH A M3MEpPEHHsl J103bl IaMMa-U3Iy4eHus),
nozumerp-paguomerp ObitoBoit AHPU-01 («CocHay).

K cpeacrtBaM MHIMBUAYaIbHON 3alIUTHl OT HOHU3UPYIOUIMX M3JIyYEHUH OTHOCUTCS CHELOAE’kAa — XallaThl,
KOMOWHE30HbI, IOJyKOMOMHE30Hbl W INANOYKH, M3TOTOBJIEHHBIE M3 XJjom4aroOymaxxHoW TkaHu. [lpu
3HAYUTEIBHOM 3arps3HEHUH [IPOU3BOICTBEHHOIO ITOMELIEHUS PaAHMOaKTUBHBIMH BEIIECTBAMH Ha CIELIOAEKIY
U3 TKaHU JOIMOJHHUTEIBHO HAJEBAIOT IUICHOYHYIO OAEXKAY (HapyKaBHHKH, OprokH, (apTyk, XajmaT 4 T.1.),
U3rOTOBJICHHYK0 U3 IUlacTuka. Kak yke cka3aHO BbllIe, M 3allUThl PYyK CJIEIyeT HCIOIb30BaTh
MIPOCBUHIIOBAHHBIE PE3NHOBBIC IEPUYATKH.

B tex cnywasx, Korga npuxoauTcs: padoTaTh B YCIOBUAX 3HAUYUTEIBHOIO PAJUALIMOHHOIO 3arpsi3HEHUs, JUIs
3alIUTHI IEPCOHAA UCTIONB3YIOT THEBMOKOCTIOMBI (CKaaHphl) U3 MIACTMACCOBBIX MAaTEPUANIOB C TOITYBOM
110 TMOKMM IIUIAaHT'aM BO3/yXa WM CHaOKEHHbIE KUCIOPOAHBIM anmnapaToM. s mojaep:kaHus HOpMaibHbBIX
TEMIIepaTypHBIX YCIOBUH B ckaaHape pacxoa Bo3ayxa J0JnKeH cocTaBiiaTh 150—-200 n/muH.

JUis 3aIUThl OPTaHOB 3PEHMS OT U3IYYEHUS NMPUMEHSAIOT OYKU CO CTEKJIaMM, COAEp KALIMMHU CIeLUaIbHbIe
no6asku (pocdar Bombhpama wiam CBUHEN), a pH pabOTe ¢ UCTOYHUKAMU anb(ha- ¥ OeTa-u3IydeHU# riiaza
3alUIIAI0T IUTKAMU U3 OPraHUYeCKOro CTEeKIIa.

Ecnu B Bo3tyxe HaXOIATCS PaliOaKTUBHBIE a3PO30JIH, TO HAJAECKHBIM CPEJICTBOM 3aIIUTH OPTaHOB JBIXAHUS
SBJISIIOTCS] pECIUPATOPbI U IPOTUBOT'A3bI.

KonTpoJbHbIE BONPOCHI

HazoBuTe BuABI HOHU3UPYIOMIUX U3TYYCHHUH U UX OCHOBHBIE (PU3UUYECKUE XaPAKTEPUCTUKH.
HazoBute 0CHOBHBIE €AMHUIIBI U3MEPEHUSI HOHU3UPYIOIINX U3TYUCHHI.

Uto Takoe MOorjoleHHas, SKCIIO3UIMOHHAS U YKBUBAJICHTHAS J103bI U3JIy4eHUs?
Oxapakrepu3yiTe OHOJIOTHUECKOE AEUCTBUE HOHM3UPYIOIINX U3TYYCHUI Ha OPTaHU3M YeIOBEKa.
Kakumu nokymeHTaMu perasaMeHTHUPYIOTCSl YPOBHH 00TydeHUin?

KakoBbI ctoco0bI 32U THl OT HOHU3UPYIOIIUX U3Ty4EeHU?

KaxoBbl HHAMBHIYaIbHBIE CPEICTBA 3AIIUTHI OT HOHU3UPYIOLIUX U3Ty4YeHUN?

Kakumu npubopaMu U3MepSIFOT HOHU3UPYIOIINE U3TyUeHUs1?

UTo Takoe MHAUBUIyAJIbHBIE JO3UMETPHI?

10 N3 xakux MatepuanaoB U3roTaBIMBAIOT SKPAHBI ISl 3AIIUTH OT HOHU3UPYIONTUX U3ITyUEeHUN?

CoNoUA~AWNE

I'naBa 20. Jj1eKTp00e30NacHOCTh U MOJIHHE3AIUTA 3AAHUIA U COOPYKEeHU I
20.1. OcHOBHBIC IOHATHSA

DNeKTpUUecKue YCTaHOBKH, MPHUOOpPHI M arperatbl IMIHUPOKO PACHpPOCTPAHEHBI B PA3IMUHBIX OTPACIAX
TEeXHUKU U B ObITy. [Ipu pabore ¢ HUMU HEOOX0IMMO COOIII0IaTh TPEOOBAHUS ANEKTPOOE30MIaCHOCTH, KOTOPHIE
MIPEJICTABIISIOT CO00M CCTeMy OpraHM3aIlMOHHBIX U TEXHUYECKUX MEPONPUATUN U CPENICTB, 00eCTIeUHBAIOIINX
3alUTy JIIOJIed OT BPEIHOTO U ONAacHOro BO3ACMCTBUS JJIEKTPUYECKOIO TOKA, 3JIEKTPUUYECKON IyTH,
ANEKTPOMATrHUTHOTO TOJISI U CTATHYECKOTO AIIEKTPUIECTBA.

HamoMHuM HEKOTOpBIE OCHOBHBIC TOHSTHS, HWCIIONB3YEeMbIE NPH OMHCAHUU DJICKTPUUYCCKUX SBIICHUM.
DNEeKTPUYECKUM TOKOM Ha3bIBAIOT BCAKOE YIOPSAOYEHHOE ABMKEHUE HOCUTENeW 3apsaoB. B meramnax
HOCHUTEIISIMU 3aPSAJIOB SBIISIIOTCS SJIEKTPOHBI — OTPHUIIATEIBHO 3apSKEHHBIC YACTHUIIHI C DJIEMEHTAPHBIM 3apsIOM.
3a HarpaBJIeHHE NEKTPUIECKOTO TOKA YCIOBHO MPUHUMAETCS HAIIPaBJICHNE, TPOTHUBOIOIOXKHOE HATIPABICHUIO
JIBMODKEHHUS OTPUIATEIbHBIX 3apsiioB. CHIONH TOKa | Ha3BIBAIOT KOJHYECTBO 3JekTpuyecTtBa d(, mpoxojsimee
Yepe3 MONepeYHOe CEUCHUE MPOBOHUKA 32 OECKOHEUHO MaJIbI MPOMEXYTOK BpeMeHu dt.

i= d_q (20.1)
dt

Ecnu 3a nro0ble paBHBIE MPOMEXKYTKH BPEMEHH uepe3 IMOMEepeYHOe CEUYEeHHE IPOBOJHUKA IMPOXOJIST
OJIMHAKOBBIE 3aPsi/Ibl, TOK HA3BIBAIOT MOCTOSIHHBIM (110 BEJIMYMHE W HANpaBJIEeHUI0) U 0003Ha4aroT OykBoii |. 3a
eauHunly Toka B cucreme CU mpunst amnep (A).
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IlepeMeHHBIM Ha3bIBa€TCA TAKOM TOK, CHJIa WJIM HAIPaBJIEHUE KOTOPOIro (WK U TO U JIPYroe) U3MEHSIOTCS
BO BPEMEHHU. TOKH, N3MEHAIOIHNECS TOJIBKO T10 BEIUYNHE, HA3BIBAIOTCS ITYJIbCUPYIOIIMMH.

Ha puc. 20.1 npencraBneHs! rpagKy 3aBUCHMOCTH BEIMYMHBI TOKAa OT BPEMEHH ISl TpeX BUAOB TOKa. B
IIPAaKTHKE Han0oJiee YacTo UCHOJIb3YIOT NEPEMEHHBIN CHHYCOUIAIbHBINA TOK.

‘A

Puc. 20.1. 3asucumocmo seaununv: moxa om épemenu:
1 — nocTosIHHBIN TOK; 2 — NMepeMeHHBI CHHYCOMAANBHBIN TOK;
3 — nNyALCHUPYIOLIMIA TOK

DNEeKTpUYECKON Jyroil Ha3bIBalOT JUIMTEIbHBIA CaMOCTOSTENbHBIA 3JIEKTPUUYECKUN paspsi B rasax,
. 9 1
MOAJEP/KUBAIOIIUICSA 32 CYET TEPMOVIEKTPOHHOW 3MMCCHH C OTPHULATENBHO 3apsDKEHHOTO JJIEKTpoAa —
Karoza.

1 o < <
TepMOC—)J’IeKTpOHHOI/I OMHCCUCH HA3BIBAKOT BBIXOA 3JICKTPOHOB U3 METaJIa MMOA ACUCTBUEM TCIIJIOBOT'O ABUIKCHUA (HpI/I HarpeBe).

Cratuueckoe 3JeKTPUIECTBO — 3TO COBOKYITHOCTD SIBJICHHH, CBI3aHHBIX C BOBHUKHOBEHUEM, COXPAaHEHUEM U
penakcanueld (ocinabieHMEM) CBOOOJHOTO JJIEKTPUYECKOTO 3apsAga Ha IOBEPXHOCTM U B 00beMe
TUAJICKTPUYECKUX M TOJIYIPOBOJHUKOBBIX® BEIECTB, MATEPUAJIOB, U3JCTUN WM Ha H30JUPOBAHHBIX
MIPOBOJIHUKAX.

7 v

JIudneKTpUKaMHi HA3bIBAIOT BEIIECTBA, MPAKTUUCCKU HE MPOBOISIIHME 3JICKTPUISCKOTO TOKA, a MOJYIPOBOJHHUKAMH — OOJIBIION
KJIacC BEIIECTB, COMPOTUBJIEHUE KOTOPHIX HM3MEHSETCS B IIUPOKUX Mpeleiaax MU B OUEHb CHIBHOM CTENEHW YMEHBIIAeTCA C
MOBBIIIICHUEM TEMIIEPATyPHI.

Monnuezawuma — 3T0 CUCTeMa 3alIUTHBIX YCTPOUCTB U MEPONPUATUHN, TPUMEHSIEMBIX B IPOMBIIIJICHHBIX U
IPaXIAaHCKUX COOPYXEHHSAX JUIS 3alllUTHI X OT aBaphH, NMOXKAPOB IMPH MOMATAHUU B HUX MOJHHHA. MOJHUS —
0COOBIN BHJ NPOXOXKAECHUS 3JIEKTPHUUECKOTO0 TOKAa Yepe3 OrPOMHBIE BO3JYLIHBIE MPOMEXKYTKH, HCTOUHUK
KOTOpPOT0 — aTMOoc(hepHBbIN 3apsif, HAKOIJIEHHbII IPO30BBIM 00JIaKOM.

[TopaxeHue »SIEKTPUUECKUM TOKOM OpraHM3Ma uYeJoBeKa HOCHT Ha3BaHUe arekmpompaeémel. Ha
MIPOU3BOJICTBE YMCIIO TPABM, BBI3BAHHBIX DJIEKTPUYECKHM TOKOM, OTHOCHUTEIIHO HEBEJIMKO M COCTaBisieT 11—
12% ux o01ero 4ucia, 0JHAKO U3 BCEX CIIy4yaeB TPAaBM CO CMEPTEIbHBIM MCXOJOM Ha JIOJIO 3JIEKTPOTPABM
npuxoauTcss Hanbonbinee konmuecTBo (mopsinka 40%). o 80% Bcex ciaydaeB moOpaxeHUs: dJIEKTPUUECKUM
TOKOM CO CMEPTEJIbHBIM HCXOAO0M IMPHUXOIUTCS Ha 3JIEKTPOyCTaHOBKM HampsbkeHueMm 1o 1000 B (B mepyro
ouepeab padoTaromux noj HanpsikeHuem 220-380 B).

ITpoxoas uepe3 OpraHu3M 4elOBEKa, HJIEKTPUUYECKHHM TOK OKa3bIBA€T TEPMUYECKOE, JIEKTPOIUTHUYECKOE U
onosornyeckoe neiicteue. IlepBoe 3akirodaeTcss B HarpeBe M 0XKOTaX Pa3IMYHBIX YacTeH M y4acTKOB Tela
YeJI0BEeKa, BTOPOE — B M3MEHEHUHM COCTaBa (pa3joXeHHWE) M CBOMCTB KPOBU U JPYTUX OpraHMYECKUX
KHUIKOCTeH. bronornueckoe neicTBHE DIIEKTPHUYECKOTO TOKA BBIPAXKACTCS B Pa3paXCHUU U BO3OYKICHHU
KHMBBIX TKaHEW OopraHu3Ma W B HapyIIEHUU MPOTEKaHHS B HEM PA3JIMUYHBIX BHYTPEHHUX OHOAJIEKTPHUUYECKUX
nporeccoB. [IpuMepoM TakWx HAPYIIEHWH MOXKET CIYKUTh NPEKpalieHue TpoIecca IbIXaHus U OCTaHOBKA
cepaua.

DNEeKTPOTPAaBMEBI MIPUHSTO JIEIUTH Ha 00MIHE (NMEKTPUIECKHE yIaphl) 1 MECTHBIE, 10T KOTOPBIMH TOHUMAIOT
YEeTKO BBIPAXKEHHbIE MECTHBIC MOBPEXICHUS TKaHEH OpraHu3Ma, BbI3BAaHHBIC BO3JCHCTBHEM 3JIEKTPHUUECKOTO
TOKA WM AJIEKTPHUYECKON Tyru. MECTHBIE 3JIEKTPOTPABMBI — 3TO DIIEKTPUIECKHE 0XKOTH, DIIEKTPHUECKUE 3HAKH
Ha KOXe, METaJUIN3alusl KOXKU, MEXaHUYECKHE TTOBPEXKACHUS U SIEKTPOOPTATIBMHUSL.

DJNEeKTPUYECKHE OXKOTH BBI3BIBAIOTCS TMPOTEKaHHEM TOKa 4depe3 Telo YelIOBeKa, OCOOCHHO TMpH
HEMOCPEJCTBEHHOM KOHTAKTE Tella C 3JeKTPUYECKUM IIPOBOJIOM, a TaKKe MO BO3JACHCTBHEM Ha TEJIO YeloBeKa
AJIEKTPUUECKOW Iyrw (IYyroBOM OXKOT), TemIeparypa KOTOPOH JOCTHraeT HECKOJIBKHX THICSY TPaayCoB.
[Tpubnu3urensHo 2/3 BeeX AIIEKTPOTPABM COMPOBOKAAETCS 0KOTAMHU.
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Ha koxe B Tex MecTax, i€ NPOXOAMJ 3JIEKTPUYECKUH TOK, NOSIBIAIOTCS JJIEKTPUYECKHE 3HAKH,
IPEJCTaBIA0IINE cOO0M MATHA ceporo Win OJeJHO-XKEATOro 1BeTa. JTH MATHA, KaK MPABUIIO, N3JICUUBAOTCS,
U C TEYCHHEM BpPEMEHM TMOPAXKEHHAs KOXKa MpHOOpeTaeT HOpMalbHBIA BHA. Takue 3HaKM BCTPEYAIOTCS
IPUMEPHO Y KaXKOr0 MATOr0 MOTYYUBLIETO IEKTPOTPABMY.

Iloxg nmeWicTBUEM JIIEKTPUYECKOM AYTM B BEPXHUE CIOM KOXHM YEJIOBEKa MOTYT IPOHHUKHYTH MEJIKHE
pacIiaB/IeHHbIE YaCTULIbI MeTalula. Takas 3JIeKTpoTpaBMa HOCUT Ha3BaHUE METAIIIM3AIMK KOXKU U BCTPEUAeTCs
NPUOIIM3UTENBHO Y K&KAOTO IECATOr0 MOCTPAAaBIIETO.

JIOBOJIBHO PEIKO MOTYT BO3HUKHYTh MEXaHMUYECKHE MOBPEXKIEHHUS OpPraHOB M TKaHEH 4esloBeuecKoro Tela
(pa3ppIBbl KOXKM M pa3iIMYHBIX TKaHEH, BBIBUXM, I[EPEIOMBl KOCTEH M [JIp.) B PE3YJbTaTE CYAOPOKHBIX
COKpAILEHU I MBIIIL], BEI3bIBAEMBIX I€HCTBHEM TOKA.

E1me oqHIM BHIOM MECTHOM 3J€KTPOTPABMBI SIBISETCS 3JIEKTPOO(TAIBMUS — BOSHUKAIOIIEE MMO]T ACHCTBUEM
yIABTPa(UOIETOBOTO M3IIy4EHHs 3JIEKTPUUECKON Jyrd BOoCHalleHHe HapyXHbIX 000j104eK Iia3. B psne cinydaes
JIeYEHHE ITOT0 MPO(PECCHOHATBHOTO 3a00JIEBaHUSI ABISETCS CIOKHBIM U JITTUTEIBHBIM.

bosiee Tpetn Bcex 3EKTPOTpPaBM MPUXOAUTCA Ha DJIEKTPUYECKUN yJap, MOA KOTOPBIM IOHUMAOT
BO30Y)KJICHHE OKMBBIX TKAaHEH OpraHu3Ma JJIEKTPHYECKUM TOKOM, MPOXOAALIMM  dYepe3  Hero,
COIIPOBOKAAOLIEECS CYIOPOKHBIMU COKpAIlEHUsIMU MBI Tena. [lo TshKkecTH MocieAcTBUM 3JIeKTpOyAaphl
JEJIATCS HA YEThIPE CTEIEHU:

" [epBas — CyOPO’KHOE COKpAIlleHUE MBI 0€3 IOTepU CO3HAHUS;

® BTOpas — CYJOpPO’KHOE COKpAIllEHWE MBI C MOTEped CO3HAHMS; JIbIXaHUE U JESATEIbHOCTb CepiLa

COXPaHSIOTCS;

" TpeThs — OTEPS CO3HAHUSI, HAPYLIEHHUE CEPACYHON AESITEIbHOCTH U JABIXaHUS WIH TOTO U IPYIoro;

" yeTBepTas — KIIMHUYECKasi (MHUMas) CMEPTh, T. €. OTCYTCTBHE AbIXaHUS U KPOBOOOPALIEHHUS.

Crnenyer paznuyarh NOHATHE KJIMHUYECKON (MHUMOI) U OMONOrMYECKON (MCTUHHOW) CMEpPTH. Y 30pOBBIX
MmoJIei, TTOABEPIIINXCS BO3ACHCTBHIO SIEKTPHUCCKOrO TOKA, JTUTEIBHOCTh KIMHHUECKONH CMEPTH COCTABIISET
7—8 MMHYT. 3a 3TOT MEpPUOJ CPEICTBAMU COBPEMEHHOW MEIUIMHBI (peaHMMaIls) BO3MOXHO OKHUBJICHUE
opranusMa. B Oosiee mo3Hue Cpoku B KJIETKAX U TKAHSAX OpraHU3Ma BO3HUKAIOT HEOOpaTUMble U3MEHEHMS, T.
€. HacTymaeT Ouojorudeckasi (MCTUHHAs) CMEPTh.

T >
VY 4enoBeka B COCTOSHUM KIMHUYECKOI CMEpTH HaOIII0JaeTcs OTCYTCTBHE JIBIXaHHUs M OCTaHOBKa cepaua. OH He pearupyer Ha
OoJieBbIe pa3aPaXKUTENH, a 3padyKH ero Iia3 (paclIMpeHHbIe) — Ha BO3/ICHCTBUE CBETA.

[TocnencTBust ACUCTBUS TOKA HAa OpPraHW3M YeEJIOBEKa 3aBHCAT OT CHUJIBI TOKa (OCHOBHOHM akTop),
JUIMTEIIBHOCTU €r0 JEUCTBUS, poJa U 4acTOThI TOKA, MyTH TOKA B TEJIE€ YEJOBEKA U MHAMBUIYAIbHBIX CBOWCTB
yernoBeKa. BakHOW XapaKTepUCTUKOW, ONMPEAEISIONIE HMCXOJ BO3JCHCTBUS TOKA, SIBISETCS DJIEKTPUUYECKOE
CONPOTHUBIICHUE Tella YeJIOBEKa, KOTOPOE SBISAETCA CYMMOM CONPOTUBIEHUS KOXHU M CONPOTHUBIICHUS
BHYTpeHHUX TKaHel. Tok, mpoxozsiiuii uepes teno yenoBeka (l,.;, A) yCI0BHO onpeAenstoT o 3akony Oma:

PP (20.2)
wen R )

uen

rac Vnp - IPUJIOKCHHOC HAIIPAKCHUC,

Rqej - COIIPpOTUBJICHHUC TECJIa YCIIOBCKA, Owm.

Jist pacdeToB OOBIMHO MPHHUMAIOT, YTO Rue; ~ 1000 OM. OCHOBHOE CONPOTHUBJIEHHE PACIPOCTPAHEHHIO
TOKA OKAa3bIBaeT KOXKa 4YelOBeKa. B TOM cilydae, eciau KoXKa IOBpPEXCHA, YBIAXXHEHA WIM 3arps3HeHa
TOKOIIPOBOAALIEH MBUIBIO (METAIIMYECKOW MM YIIepoJHON), COMPOTHUBICHHUE Tella YEJIOBEKa MOXKET ObITh U
Hrke 1000 Om.

Kak yxe ckazaHO BbIllIe, OCHOBHBIM (DM3MUYECKHM (PAKTOPOM, BBI3BIBAIOLIUM TSXKECTh AJIEKTPOTPABMBI,
SIBJISIETCS] CUJIAa TOKA — KOJIMYECTBO 3JIEKTPUYECTBA, IPOXOISIIETO Yepe3 TEJIO YeJIOBEKa B €UHUILY BPEMEHU.
[IpunATO pasznuuaTh TPU CTYNEHHM BO3AECHCTBHA TOKA HAa OPraHM3M YEJIOBEKA U COOTBETCTBYIOLIME UM TpU
MOPOTOBBIX 3HAYEHMSI: OLIYTUMOE, OTITyCKarolee U (pUuOpHIISIIMOHHOE.

IToka cuiia TOKa He JOCTHUIVIA OLYTUMOI'O 3HaYEHMs, YEJIOBEK HE YYBCTBYET €r0 Bo3AeHcTBUs. Ecin yenoBek
MoMaJl MOJ BO3JCHCTBHE MEPEMEHHOT0 TOKa MpoMmbinuieHHO# dacToThl (f = 50 I'1), oH HauMHAET OUIyIIAThH
IIPOTEKAIOINI Yepe3 HEro TOK, Korna ero 3HaueHue gocturher 0,6—1,5 MA. [l mOCTOSHHOrO TOKa 3TO
MOPOTOBOE 3HaueHHe cocTaBisieT 6—7 MA. OImyTHUMBIA TOK BBI3bIBA€T Yy YeJOBEKa Majo0OJe3HEHHbIE (MU
0e300JIe3HEHHbIE) Ppa3PaXKEHUs, U YEJIOBEK MOXKET CaMOCTOATENIBHO OCBOOOAMTHCA OT NpPOBOJA WU
TOKOBEYIIIEW YaCTH, HAXOALIENCS MO HAPSIKEHUEM.
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Ecnu cuna mepeMEeHHOTO TOKa, MPOTEKAIoOIIEro uepe3 opranusM, cocrasiser 10-15 MA u OGoree, a
noctostHHOTO — 50—70 MA (unu Gonee), TO Takhe TOKM Ha3bIBaIOT HEOTIYCKAIOIIUMHM, TaK KaK OHU BBI3BIBAIOT
HEMpPEeOoJOIMMbIE U OOJIe3HEHHBIE CYAOPOKHBIE COKpAIEHUS MBI pPyK NPH KacaHUM HMH (3axBare)
TOKOMPOBOJASAIIMX YacTeH WM MPOBOJOB. YeI0BEK HE MOXKET CAMOCTOATEIBHO Pa3kKaTh PYKYy U OCBOOOIUTHCS
0T BO3/€icTBUs TOKa. [Ipu MOBBILIEHNN CHUJIBI IEPEMEHHOIO TOKAa MPOMBILIUIEHHON 4acToThl 10 25— 50 MA
3aTpyqHSETCSl WM JlaXe IMpeKpallaeTcss Mporecc AbIxaHus (IpU BO3ACHCTBHM 3TOrO0 TOKa B TEUYECHHE
HECKOJIbKUX MUHYT).

OUuOPUNAAUUOHHBMHU HA3bIBAIOT TOKH, BBI3bIBAIOIINE OBICTPbIE XaOTHUECKUE U Pa3HOBPEMEHHbIE
COKpAII[CHHsSI BOJIOKOH CEpJEeYHON MBIl ((GUOpUILT), B pe3ysibTare 4Yero cepiale TepseT CIOCOOHOCTh
NepeKauyrBaTh KPOBb, B OpPraHM3Me IPEKpallaloTcs MPOLECChl KPOBOOOpALICHHS M JbIXaHUS M HACTYIaeT
cmepTh. llpu BO37EMCTBUM IEPEMEHHOIO TOKA IPOMBIIIJIEHHOW YacTOThl BEJIMYMHA I1OPOrOBOIO
¢bubpmanroHHoro Toka cocrapisger 100 MA (TIpu MpOAOIKUTENBHOCTH Bo3aeucTBust Oosnee 0,5 ¢), a mus
OCTOSIHHOTO ToKa — 300 MA mpu TOM ke MPOIOJKUTETBHOCTH.

CreneHp NOpakeHUs SIEKTPUUYECKUM TOKOM 3aBHUCHUT TaK)Ke OT poJia M 4acTOThl ToKa. [lepeMeHHBbI TOK ¢
gacroroit ot 20—100 'y Haubonee omacen i yenoBeka. Toku ¢ yactoroit Beime 500 000 'y MoryT BI3BaTh
JUIIb TEPMUUECKHUE OKOTU U HE OKa3bIBAIOT pa3apakalollero JEeHCTBUS HA TKaHU opraHuisma. M3BecTHO, 4TO
IIpU HaNpsDKEHUSIX, npesbimaonmx 500 B, nanbonee onaceH MOCTOSHHBIN TOK, a IPU MEHBIINX HAMPSKEHUSIX
— MIEPEMEHHBI.

Yem Oompmie BpeMmsi BO3ACHUCTBUS TOKa, TeM CHIIbHEE OylIeT MOpaXeHHEe W TeM MEHbIIE BEPOSTHOCTD
BOCCTAHOBJICHHS JKU3HEHHBIX (YyHKIMM opranu3dma. B Tabn. 20.1 mpencraBieHbl 3HAYEHUS MPEAETHHO
JIONYCTUMBIX YPOBHEW HAIPSKEHUSI M TOKA B 3aBUCUMOCTH OT MPOJOJIKUTEIbHOCTH BO3/IEHCTBUS HA OpraHU3M
YeloBeKa.

Ta6nuua 20.1. [IpeaensHo xonycTAMBbIE YPOBHH
HATIPSDKEHUS W TOKa

Pod moxa | Hopmupyemas | = Ipedeavro donycmumbte ypoanu, e boaee,
eeaununa npu npodoaxcumensHocmu 6o30eticmeus moka, ¢
0,0t—|0,110,2}0,3]10,4/0,5(0,6(0,7]10,8{0,9/1,0] Cs.
0,08 1,0
Hepemen- Hanpsxenue, B 650 500 250 165 125 100 85 70 65 55 50 36
Helt 50 o Tok, MA 6
Mepemen- Hanpsokenue, B 650 500 500 330 250 200 170 140 110 100 100 36
Heiit 400 T'u Tok, MA 8
Moctosn- Hanpsokenue, B 650 500 400 350 300 250 240 230 220 210 200 40
HBIi Tok, MA 15

CyliecTBeHHOE BJIMSHHE Ha TSKECTh MOPAKEHUS UYEIOBEKa AJIEKTPUYECKUM TOKOM OKa3bIBaeT MyTh, IO
KOTOpPOMY OH PaclpOCTpaHS€TCs B OpraHusMe. Tak, ONacHOCTb MOPaXEHHUS PE3KO YBEINYUBAETCS, €CIM Ha
IIyTH TOKA OKA3bIBAIOTCSI MO3T, CEPALIE UIIH JIETKHUE.

Ilenp TOka 4yepe3 TENO 4YEIOBEKA 3aBUCUT OT MECTA €ro NPUKOCHOBEHMsI K OTOJIEHHBIM IIPOBOJAM WIIN
TOKOBeAyIIMM yacTsM. Hanbosnee xapakTepHbl CleAyIOUe e pyKU—HOTH, pyKa—pyKa U pyKa—TyJIOBHIIIE.

K wuHauBHIyanpHBIM KadecTBaM YEJIOBEKAa B IEPBYID OYEpPEAb OTHOCUTCS COCTOSIHME €r0 3I0pOBbBS,
00y4eHHOCTh TIPABUJILHOM M 0€30macHO padoTe Ha ANEKTPOYCTAHOBKAX (C MPUCBOECHHWEM COOTBETCTBYIOIIEH
KBaJTM(DUKAIIMOHHOM TPYIIIBI) U JIp.

VYcnoBus, B KOTOPbIX pabOTaeT 4eloBEK, MOTYT YBEJIUYHMBATh MJIM YMEHbBIIATh OMACHOCTh €ro MOpaKeHUs
ANEKTPUYECKUM TOKOM. K HMM OTHOCATCS CBIPOCTB, BBICOKAs TEMIEpATypa BO31yXa, HAJIMYNE B OMELICHUIX
TOKOIIPOBOJSIIEH MNbIIM, XMMUYECKH AKTUBHOW WM OpraHWMYecKou cpenbl W ap. g ydera ycioBwii, B
KOTOPBIX HaXOJIUTCs paOOoTaloUIMii, BCE MOMEUICHUS NPUHATO JAEIUTh MO CTENEHH OMACHOCTH IOPAXKEHUs
TOKOM Ha TPH KaTeropuu: 0€3 MOBBIIIEHHON 0NaCHOCTH, C MOBBIILIEHHONW OMACHOCTHIO, 0CO0O0 OIMacHBIE.

[TomenieHusiMu 6€3 MOBBIIIEHHON ONACHOCTH HA3bIBAIOT CyXHeE (C OTHOCUTEIHHON BIaKHOCTBIO BO3/YyXa, HE
npesbIaronieiit 60%), 6e3nbpUIbHBIC, ¢ HOPMAIBHONW TEMIIEPATypOr BO3IyXa M C U30JHPYIONIUMHU (HAIIpUMED,
JepeBSIHHBIMH) TIoJaMu. K HUM OTHOCSTCS >KUJIbIE TTIOMELICHUS U TaKhe MPOM3BOJICTBEHHbIE MOMEIICHHUS, KaK
1exa MNpuOOpPHBIX MPEANPUITHIA U Paln03aBOI0B, JIAOOPATOPHH, KOHCTPYKTOPCKHE OIOpO, 3aBOA0YIpaBICHUE,
KOHTOPCKHE IOMELIEHUS U JP.

JIns moMeleHnil ¢ TMOBBIIMIEHHOW OMacHOCTHIO XapaKTEPHO HAIWYHUE OJHOTO M3 CIEIYIOIIHNX YCIOBHM:
CBIPOCTh (ITOMEILLEHUSI HAa3bIBAIOT CHIPBIMHU, €CJIIM OTHOCHUTEIbHAs BIAXKHOCTb B HUX IpeBblaeT 75%);
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TOKONPOBOAAILLAS IbUIb (METAJUIMUECKasd, YIJIEpOAHAas M T.H.); TOKOIPOBOASIIME IOJIbBI — METAJUIMYECKUE,
3eMJISIHBIC, KeJIe300€TOHHBIC, KUPIUYHBIC; BBICOKAs TEMIIEpaTypa, UIMTENbHO mpeBbimaromas 35°C unm
KPaTKOBPEMEHHO 40°C"; Bo3MOXHOCTB OJHOBPEMEHHOI'0 IPUKOCHOBEHUS K METANIMYECKUM JACTAIAM U
KOpITycaM 3JIEKTpPOOOOPYI0BaHUS, KOTOPbIE MPU MOBPEXKACHUN U30JSIIUN MOTYT OKa3aThCs MO/ HAMPSHKEHHUEM,
U 3a3€MJIEHHBIM METaJNIOKOHCTPYKIMAM. [IpuMepoM Takux MOMELIEHUH MOTYT CIYKUTb JIECTHUYHBIEC KIETKU
Pa3IMYHBIX 3[aHUI C TOKOMPOBOISAIIMMHU IOJIAMH, 11€Xa MEXaHUYECKOW 00paboTKM MaTepuaioB, CKJIAJICKHE
HEOTaIlJINBaeMble TOMEILEHUS U JIp.

T omemenns ¢ Takoit TEMIIEPATypOH Ha3bIBAIOT KAPKUMHU.

Ocob60 omacHble TOMEIIEHUS XapaKTEPH3YIOTCS HATUYMEM OJHOTO M3 CIEAYIOIIMX YCIOBHUH; ocolas
CBIPOCTH (CTEHBI, MOJI ¥ MOTOJIOK TAKUX MOMEIIEHUN MOKPHITHI BJIAroi; OTHOCUTENIbHAS BIKHOCTh BO3/lyXa B
Hux Ommka k 100%); HanmuuMe XWMHYECKH aKTUBHOH (arpecCHUBHBIC Ta3bl, Mapbl, >KUIKOCTH) WIA
OpraHuyeckoil (IieceHb M T.A.) Cpellbl, KOTOpbIE pa3pyliaionie ACHCTBYIOT Ha AJIEKTPOHU3OIALUI0 U
TOKOBEAYIIHME YaCTH JIEKTpooOopynoBanws. [Ipy Hamumuuu ABYX WK 0oJiee YCIOBHI MOBBIIIEHHON OMaCHOCTH
(Hampumep, BbICOKasi TeMIepaTypa U TOKOMPOBOSAIIAS MbLJIb) B MOMEIIEHUHU €r0o CIEIyeT OTHOCUTh K 0c000
ornacHbIM. IIpuMepoM Takux IOMEIIEHUH MOTYT CIIY>)KUThb IOMELICHHS TajlbBaHUYECKHX II€XOB, MOEYHBIE
OTJIEJICHUS, 3aMKHYThIe METAILTNYECKHE EMKOCTH, B KOTOPBIX IPOU3BOJIUTCS paboTa, U JIp.
YenoBeK MOKET MOIYYUTh 3JIEKTPOTPABMY B CIEIYIOMIMX CIIydasX:
* npu ABYX(pa3HOM MPUKOCHOBEHHH, T. €. IPU OJHOBPEMEHHOM MPUKOCHOBEHHHM K JBYM (azaM ceTu
[IEPEMEHHOT0 TOKA;

" [IpU JBYXIOJIOCHOM MPUKOCHOBEHUH, T.€. IPU OJHOBPEMEHHOM MPUKOCHOBEHUH K JIBYM IOJIFOCAM CETH
IIOCTOSIHHOT'O TOKA;

" npu NOpUOMIKEHUM HA OMAaCHBIE pACCTOSHUSA K HEU30JIMPOBAHHBIM TOKOIPOBOSIIUM YacTSM,
HaXOJAIIMMCS 101 HAaIIPSDKEHUEM;

" B pe3ylpTaTe NIPUKOCHOBEHHUS K 000y0uKe (KOpIyCy) OAJIEKTpPOOOOpPYAOBaHHUsS, OKa3aBIIEWUCA TOJ
HaIpsHKEHUEM;

® B pe3yJIbTATE MONAJaHus M0 HANPSIKEHUE 1Iara B 30HE pacTeKaHUs TOKa;

" [IpH [OMAJAHNUU TI0J] HApsDKEHHUE TIPU 0CBOOOKICHUH YEIOBEKa OT BO3/ICHCTBHS TOKA,

" [pu BO3ACHCTBHM aTMOC(EpPHOrO 3JIEKTPUUECTBA, TPO3OBHIX PAa3psIOB M CTAaTUUYECKOTO 3JEKTPHUECTBA

WJIU DJIEKTPUYECKON YT H.

Tok, mpoxoadmmii yepe3 TeJNO yYeloBeKa (TOK MOpa)K€HWs), 3aBUCUT OT HANpsDKEHUS M CXEMbl IMUTAHUS
AJIEKTPOYCTAHOBOK, CONPOTUBIICHUS 3JIEMEHTOB 3JIEKTPUUECKON CETH M YCJIOBUI BKJIIOUEHHUS YEJIOBEKa B LIENb
ToKa. PaccMOTpuM 3TH BONpOCH! MOIpoOHEe.

Bce anexTpoycTaHOBKH YCIIOBHO JAENAT Ha padotaromiue mnoj HanpspbkenueM a0 1000 B u Beime 1000 B.
Ecnu ycranoBku pabotaror moj HampsbkeHueM Bbiie 1000 B, To nmpukocHOBeHHE K TOKONPOM3BOISIINM
4acTsM OIacHO B JIIOOBIX ycioBusx. [Ipu skcrutyaTanum ycTaHOBOK, paboTaromux noj HamnpspkeHuem a0 1000
B, yenoBek MoOXeT OBITh MOpPaXEH TOKOM B PE3yJIbTaTe CIy4ailHOrO MPHKOCHOBEHHS K TOKOMPOBOISAIINM
JacTAM WM KOpIycaM 3JIEKTpOOOOpYy/IOBaHHUS, OKa3aBLUIMMUCS IOJI HANPSDKEHUEM IPH 3aMbIKAaHUM Ha HHUX
TOKa.

Yame Bcero 3ieKTpoycTaHOBKM HampsbkeHueMm a0 1000 B pabGoTaroT OT 4eTBIpEXIPOBOIHBIX CETEH C
IIYX03a3€MJICHHON HEUTPAIIBIO .

Ty =
HetiTpanbio Ha3bIBaeTCS HEUTpaIbHAS TOUKA HCTOYHUKA TUTaHMs (TeHepaTopa, TpanchopmaTopa).

DJIEKTPUYECKUE CETH C TIIYX03a3€MJIEHHOW HEWTPaIbi0 HCHOJB3YIOTCS [JIsi MUTAHUS OCHOBHOW MAacChl
AJIEKTPOYCTAHOBOK, paboTaronux 1o HampsbkeHueM 380/220 B (snexTponBurarenu, OCBETUTETHHBIE
npuOOpPHI, YCTAHOBKH 3JIEKTPOHArpeBa, ObITOBAs AJIEKTpoannapaTypa u Jip.).

[Ipu moBbIIIEHHBIX TPEOOBAHUAX OE30MACHOCTH UCIIOJIB3YIOT CETH C M30JIMPOBAHHON OT 3€MJIM HEUTPAJIBIO.
OHM HCTIONB3YIOTCA [UIS MUTAHUS 3JIEKTPOYCTaHOBOK, padoTaroniux noj Hanpsbkenuem a0 1000 B, Ho ropasno
MEHEE pacIpOCTPaHEHBI, YEM MPEAbIAYIIHE.

ITIpu paboTe C >MEKTPOYCTAHOBKAMH BO3MOKHO NPHUKOCHOBEHHE OMNEPATOPOB K TOKOBEAYIIUM 4YacTAM
oOopynoBanusi. Hanbonee yacto BCTpeyaroTCsi JBE CXEMbI BKJIIOYEHHS 4Y€IOBEKa B DJIEKTPUUYECKYIO CETh:
nByx(as3Has — MPUCOEAMHEHHE YeloBeKa K JIByM IpPOBOJaM M oAHO(a3Has — BKJIIOUYEHHE YellOBeKa MEXIy
IIPOBOJIOM U 3€MJIEH.

Toxk, mpoTekaromuii yepes Teno yesroBeKa Ipu ABYyX(pa3HOM BKIIOUYEHHH, HE3aBUCHMO OT peXHUMa HeUTpanu
(rmyxo3a3emMiIeHHas WM U30JMPOBaHHAs ), MOKET OBITh pacCUMTaH Mo 3aKoHy Oma:
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|, o~ (20.3)

rae V,,, — TMHeiHoe HanpshKeHue ceTu, B;

R.e: — conpoTtuBnenue Tena yenoeka, OM (R, = 1000 Om).

s cetn ¢ nuHelHbIM HanpspkeHueMm 380 B Tok mopakenus cocraBut: l,., = 380 B/1000 Om = 0,38 A =
380 MA. DToT TOK, 0€3yCIIOBHO, CMEpTEJeH sl YeJOBEKa, TaK KaK BEJIMYMHA (PUOPUIUISIIMOHHOTO TOKA
coctasisieT Bcero 100 MA. Ha mpakTtuke ciiydan AByX()a3HOTO BKJIIOUEHHS YEIOBEKA B AIIEKTPUUYECKYIO CETh
MIPOMCXOAAT TOPaA3l0 Peke, YeM OAHO(PA3HOrO0 BKIIOYCHHS, ¥ MOTYT IPOUCXOAHWTH NPH 3aMEHE IUIaBKUX
MpeIoOXpaHUTeNed, B clydae MPUKOCHOBEHHS K JIBYM NPOBOJHHUKAM C TOBPEKICHHON HM30JIALUCH U B psle
JIPYTUX CITy4acB.

Yame Ha MpakTUKe BCTpedaeTcs oHO(Aa3HOE BKIIOYCHHIE Y€TIOBEKA B DJIEKTPUIECKYIO CeTh. B 3TOM ciydae
TOK TOPWKEHHS lye; 3aBUCHUT OTTOTO, 3a3eMJICHa HEWTpailb MCTOYHMKA TOKa WIM HeT. Ecim dyenoBek
MPUKOCHETCS K (ha3HOMY MPOBOAY C HApPYHMICHHOW M3OJSAIMEH MpU 3a3eMIICHHOW HEWTpalid, TO 4Yepe3 HEero
MIPOMIET TOK, OMPEASIAEMbIN BBIPAKECHUEM:

qu_rl — VrD ~ V(D ,
R., +R,+R,+R, R, +R +R
rae Vg — dasHoe HaHp}DKeHI/Iel, B; R, — conpoTuBienue y4yactka moja, UMEIOIIETO CONMPUKOCHOBEHUE CO
crynasimu Hor. Om; R, - comporuBienue tena yenoBeka, Om; R,; ~ compotuBieHue oOyBu. Om; Ry —
COIIPOTHUBJIIEHUE 3a3eMJIEHUsI HeUTpanu, OM.

(20.4)

T =
dazHoe HANpsHKEHHE — 3TO HANPSHKCHHE MEXIy HavaloM U KOHIIOM OJHOH OOMOTKHM MCTOYHHKA TOKa (Tpancdopmaropa,
reHepaTopa) MM Mexay (asHeIM M HyleBbIM npoBojamu. CyliecTByeT ciefyromas cBa3b Mexay JuHeiHsM (V,) 1 daznemv (V)

. V _ V(D V@
HaOPsSKCHUSAMMU: 2 =

J3 178’

PaccurtaeM BelMYMHY TOKa MOPAXEHUS Ul CIydas, KOTJIa YeIOBEK CTOMT HA MOKPOM METaLTHUYECKOM
nony (R, = 0) Bo Bnaxuoi 00ysu (R,s = 0), o cieayronieii popmysie:

V, V.3 38043 220
“ "R, R 1000 1000

wen wen
OTOT TOK SIBJISIETCS OMACHBIM, TaK KaK CYLIECTBEHHO MPEBBIILACT YPOBEHb (PUOPUIUIAIIMOHHOTO TOKA.
Paccmotpum Teneppb, kak onpenenseTcss TOK nmopakeHus (l,e,) B DJIEKTPUUYECKUX CETIX C M30JUPOBAHHOMN

HelTpasibio pu 0JHO(Aa3HOM BKIIIOUEHHMH 4YelOBeKa B ceTh. Eciu ceTh umeeT HeOOBIIYIO MPOTSKEHHOCTh U

€MKOCTbIO IIPOBO/IOB OTHOCUTEIILHO 3€MJIM MOKHO NpeHedpeub, .., MOKHO paccuuTaTh 1o hopmye:

I, = L, (20.6)
3R, +R,,
rae R,; — compoTuBJIeHUE U30JISIUH TPOBOJOB, OM.
Ecnu conpoTuBIieHre U30IIAIAN CTPEMHUTCS K HYJTIO (OTOJICHHBIC TIPOBOJIA), TO JTAHHOE BBIPAKEHUE CBOJIUTCS
K npeasiaymemMy (lye; = Vg/Rye,) 1 Tok mopaxenus (mpu Vg = 220 B u Ry, = 1000 Om) cocraBur 220 MA.
PaccmoTpum, Kak BIUSET CONPOTUBIICHHUE N30ISIHH HA l.0;. [TycTh conpoTuBnenue m3omsuu maio (R,; = 3000
Om).

= 0,22A = 220uA. (20.5)

3-220

| =

“3.1000 + 3000
(GuOPUILISILIMOHHOTO TOKA.

Ecnu conpoTuBieHre U30IA1IUN UMEET Oolbioe 3HaueHue (Hampumep, R,; =300 000 Om), To

- = 3220 = 0,114 =110m4 (20.7)
3-1000 + 300000

T. €. OIIACHOCTh MOPAXKEHUS ANEKTPUUECKUM TOKOM 3HAYUTEIHLHO YMEHbILIAETCS.

W3 npencraBieHHOro npuMepa CleAyeT, YTO MU30JISIIHs TOKOIIPOBOAOB SIBJIETCS OAHOW M3 OCHOBHBIX MEP
ANEKTPO3AIIUTHI.

B npou3BOACTBEHHBIX YCIOBHUAX BO3MOXKHBI CIydaW OOpbIBa 3JIEKTPUUYECKHX NPOBOJAOB U MAJCHUS MX Ha
3eMJII0 MJIM HapylLIeHHe M30JIALuu Kabess, Haxopsmerocs B 3emie. [Ipu 3ToM BOKpyr j11000ro MpoBOJHUKA,
OKa3aBILIErocsl Ha 3eMJie MU B 3eMile, 00pa3yeTcs 30Ha pacTekaHus Toka. Eciin uenoBek okakeTcst B 3TOH 30He
u OyleT CTOATh Ha MOBEPXHOCTH 3€MJIM, UMEIOIIEH pa3iHyHble AJIEKTPUYECKUE MOTEHIMAbl B MeCTax, I
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PacIoJIOKEHBI CTYITHU €0 HOT, TO M0 JUIMHE I1ara BO3HUKAET 1maroBoe Hanpstkenue V,, (puc. 20.2). lllaroseim
HampsDKEHWEM WM HalpsDKeHHEeM Il1ara Ha3bIBAeTCSl HANpsHKEHHE MEeXAy JBYMS TOYKaMH LIEeMH TOKa,
HaxonsmumMucs Ha paccrosinuu mara (0,8—1,0 M), Ha KOTOPBIX OJTHOBPEMEHHO CTOUT YEJIOBEK.

-~ . -
~ il P - 4

-
L PR - 4

Puc. 20.2. Cxema 603HUKHOGEHUA ULA206020 HANPRANCCHUA:
1 — anexTpMyecKas ceTb; 3 — YeJIOBEK, HAXOASIIMIACS o aeficTBUEeM HIArOBOYO
HANPXEHUs; 2 — TOYKA NaJeHHUs NPOBOJa Ha 3eMJIIO

Hanpsokenue mara V,, onpeaensiercs no popmyie:

Viu=U'-U", (20.8)

rae ut- MMOTEHIIHAI B TOYKE KacaHUs 36MJIM OJHOM HOTH YCI0BEKa, B;

U™ — moTeHuman B Touke KacaHHs 3eMIH BTOPO HOTH 4eoBeKa, B.

HauGonpmmii 3IeKTpHUSCKUN TMOTCHIIMAT BO3HUKAET B TOYKE COMPUKOCHOBCHHSI IPOBOJA C 3EMIICH.
OnacHOCTh MOpa)KEHUsSI YEJIIOBEKA IIarOBbIM HAIMPSIKEHHEM IMOBBILIACTCS MO MEpe MPUOIMKEHUST YelloBeKa K
MCCTY 3aMbIKaHU MMPOBOAA HA 3€MJIIO U IIPHU YBCIWYCHHU BCIIWYMHBI LIara. HpaKTI/I‘-IGCKI/I HaITpsKCHUE 1Iara
MajaeT 10 HyJsd Ha paccTosHUU 20 M OT TOYKHM NAJCHUS MPOBOAA. BBIXOIUTH M3 30HBI MOPAXKEHUS CIEAYET
MCJIKMMH IIaraMu. 3aHII/ITHO€ HGﬁCTBHG OKa3bIBacT O6YBI), 06J1a1[a10111a91 HU30JIAIMOHHBIMHA CBOfICTBaMH,
HaIlpuMep pe3uHOBasl.

20.2. 3ammTa YeJ0BeKa OT NOPAKEHHUA NIEKTPHICCKHUM TOKOM

be3zonacHocTh mpu paboTe ¢ 3MEKTPOyCTaHOBKAaMH 00€CIIeUnBaCTCs MPUMEHEHHEM PA3JIMYHbIX TEXHUUECKUX
W OpraHm3anMoHHBIX Mep. OHHM  perJaMeHTUPOBaHBl  JIEHCTBYIOIIMMH  TpaBHJIAMH  YCTpPOWCTBa
anekTpoyctaHoBoK (ITYD). TexHuuyeckue cpeacTBa 3alUThl OT MOPAXKEHUs SJEKTPUUECKUM TOKOM JIEJIATCS Ha
KOJIJICKTHBHBIE W WHIWBHyaJbHBIC, HA CPEACTBA, MPEIyNPEKIAIONINE MTPUKOCHOBEHUE JIFOJICH K AIIEMEHTaM
CeTH, HaXOAALIMMCS IO/ HampsDKEHHEM, W CpPEeACTBa, KOTOpble o0ecrneynBaoT Oe30MacHOCTh, €Clu
MIPUKOCHOBEHHUE BCE-TAKH ITPOU3OIILIO.

OCHOBHBIE CTIOCOOBI M CPEJICTBA 9NEKMPOIAUJUMbL.

"  W30JISLHUS TOKOTPOBOSIINX YacTeil U ee HeMPEePhIBHBIA KOHTPOJIb;

" yCTAHOBKA OTPaJUTENbHBIX YCTPOUCTB;

" [pexynpenuTeNbHas CUTHATN3AIMS U OJIOKHPOBKH,

" HCHOJIBb30BAHUE 3HAKOB 0€30MAaCHOCTH U MPEAYNPEKIAIONINX IJIAKAaTOB;

" HCIOJIH30BAHUE MAJIBIX HATPSHKCHUN;

" 3JIEKTPUUECKOE Pa3/ieeHue CceTeil;

" 3aIUTHOE 3a3eMJICHHE;

" BbIpaBHUBAHHE MTOTEHIHAJIOB;

" 3aHyJIeHHE,

" 3AIIUTHOE OTKJIIOYCHUE;

" CpencTBa WHAMBHIYaTHHOHN JIEKTPO3AIIUTHI.

M3onsnust TOKOMPOBOAAIIMX YacTeid — OJHAa M3 OCHOBHBIX Mep snekTpobde3onacHoctu. CornacHo ITYD
COIIPOTHBIICHUE M3OJISIIMHA TOKOIIPOBOISAIINX YaCTEH AIIEKTPUUECKUX YCTAHOBOK OTHOCHTEIHHO 3€MIIH JTOJIKHO
6bITh He Menee 0,5-10 MOM. Pazimuaror pabouyro, TBOMHYIO M YCUIICHHYIO PaO09yI0 H30JISIIHIO.

T IMOwM — 10° Om.
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Paboueli Ha3bIBaeTcs M30JALMA, 0OECHEUMBAIONIAs HOPMaJbHYIO pabOTy 3JIEKTPUUECKOW YCTAaHOBKU H
3alIUTY TEPCOHAla OT MOPAXKEHHUS SJIEKTPUYECKHM TOKOM. J[BOIHAast M30sIMs, cocTosiias U3 pabodelt u
JONOJHUTENBHON, HCHOJB3yeTCs B TeX clydasX, Korga TpeOyercss oOOECeYuTh MOBBIIIEHHYIO
3JIEKTPOOE30MIaCHOCTh O0OPYAOBAaHMS (HAPUMEDP, PYYHOTO DJIEKTPOMHCTPYMEHTA, OBITOBBIX AJIEKTPHUYECKHX
npuOopoB U T.A.). CONpOTHBICHUE ABOWHOW H3OJIAIMH JODKHO ObITh HEe MeHee 5 MOwm, uto B 10 pa3s
MIPEBBIIIACT CONMPOTUBIICHUE OOBIYHOM paboueil. B psane ciaydaeB pabouyro M30JALUIO BBITOIHSIIOT HACTOIBKO
HaJ/IeXKHO, YTO €€ IEKTPOCONPOTUBIIEHUE COCTaBIIsAeT HE MeHee 5 MOM U moToMy OHa 00ecIieunBaeT TaKyo ke
3alIUTY OT MOPAXKEHUSI TOKOM, KaK U JABOMHas. Takyio N30SIUI0 Ha3bIBAIOT YCHJICHHON paboyeil n30suei.

CylecTByIOT OCHOBHBIE M JONOJHUTEIBHBIE H30JUpyromie cpencrBa. OCHOBHBIMM HAa3bIBAIOT TAKUE
AJIEKTPO3ALIUTHBIE  CPEJCTBA, M3OJAIMS KOTOPHIX HAJAEKHO BBLICPKMBACT pabodee HaIpspKEHHE.
JIOTIOJIHATENBHBIE 3JIEKTPO3AIUTHBIE CPECTBA YCUIUBAIOT U30JIALMIO YEJIOBEKA OT TOKOIIPOBOISAIINX YacTeN U
3emid. B Tabum. 20.2 npuBeneHbl OCHOBHBIE CBEJCHHS 00 M30JUPYIOIIUX AIEKTPO3AUIUTHBIX CPEICTBAX.

HeuszonupoBaHHbIE TOKOIPOBOAALIME YAaCTU IEKTPOYCTAHOBOK, paOOTAIOIIUX MO JHOOBIM HalpsHKEHUEM,
JOJDKHBI OBITh HAJEKHO OTrPAXIEHBl WM PACHOJOXKEHBI HA HEJIOCTYIMHOW BBICOTE, YTOOBI HCKIIOYUTH
CIIy4allHO€ INPUKOCHOBEHHE K HHMM 4eJ0BeKa. KOHCTPYKTMBHO OrpaXkIE€HUs H3rOTaBIMBAIOT W3 CILIOLIHBIX
METAIINYECKUX JIMCTOB WA METAININYECKUX CETOK.

Jns nmpeaynpexiaeHuss 00 ONAacHOCTH IMOPAKEHUS 3JIEKTPUYECKUM TOKOM HCHOJBb3YIOT DPAa3JIMYHbIC
3BYKOBBIE, CBETOBBIC U IIBETOBBIE CUTHAJIU3ATOPbI, YCTAHABIMBAEMbIE B 30HAX BUIUMOCTU U CIBIIIUMOCTU
nepcoHaia. Kpome Toro, B KOHCTpYKIHUAX 3JEKTPOYCTAHOBOK MPEAYCMOTPEHBI OJIOKUPOBKU — aBTOMaTHUECKHUE
YCTPOMCTBa, C HOMOIIbIO KOTOPBIX MPErpak1aeTcsl MyTh B ONACHYIO 30HY WM [IPEI0TBPAIIAIOTCS

Tao6anua 20.2. Knaccupuxaums n30aMpyIOmmx
3JIeKTPO3AIMMUTHBIX CPEACTB

Buo Haumenoeanue npumensemoix cpedcme
npu HanpaxceHuu nexmpoycmanoeki, B
do 1000 ceviue 1000
OcHoB- M3zonmpyiouye WITaHTH, N30MU- OnepaTUBHEIE U U3MEPHUTENb-
HHIE pyloliMe ¥ TOKOU3MEPUTENBHBIE Hble LITAHTH, H30NMPYIOLUE U

KJIELIH, JUINIEKTPHYECKUE TIEP-  TOKOU3MEPUTEIbHBIE KIEIIH,
YaTKu, MHCTPYMEHT C M30JIMPO-  yKasaTea¥ HANpsXeHWs, U30JIH-
BaHHBIMH PYKOATKaMM, yKa3aTe- PYIOLIME YCTPOHCTBA M MPHCHC-
JIM HaTpSXeHHs -cOBIEHNST U pEMOHTHEIX paGoT

Honon- JAuanekrpryecKue rajowu, qu- JIusnexTpuyeckue NnepyarTku U

HHUTENb- 3JJIEKTPHYECKHE PE3UHOBbIE KOB- OOTHI, JUIEKTPHYECKIE PE3U-

Hble PYIKHM, U30TUPYIOLIME TIOACTABKM HOBBlE KOBPHKH, H3OIMUPYIOIHE
. TTOACTABKH

HEMpaBUIIbHbIE, OMAacHbIe ISl 4YeloBeKa IEHCTBUS. BIOKMPOBKM MOTYT OBITh MEXaHUYECKHE (CTOMOPHI,
3amenk, (PUrypHbIe BBIPE3bI), JIEKTPUUYECKUE WM dJeKTpoMarHutHele. (s mHopmainuu nepcoHaina 00
OMACHOCTU CIIy>KaT MNPeNyNpeluTeNbHbIE IJIaKaThl, KOTOPbIE B COOTBETCTBUM C HA3HAUYEHHEM JENATCS Ha
IperocTeperaplye, 3alpeliallye, paspelammuye W HanoMuHatomme. Yactu  00opyaoBaHus,
MPEACTABIISIIOIIME OMACHOCTh I JIFOJIEH, OKpAIllMBAalOT B CUTHAJIbHBIE LBETA M HAa HUX HAHOCAT 3HAK
6e30macHoCTH . KpacHplM 11BETOM  OKpallMBalOT KHONKM W  pblYard aBapUUHOTO  OTKJIIOUYEHUS
ANEKTPOYCTAHOBOK.

B coorsercraun ¢ TOCTom 12.4.026-76 «BeTa CUTHABHBIC U 3HAKH OC30MACHOCTH.

JUisi  yMEHBIIEHUS  OMACHOCTM  MOPaKEHUs TOKOM  JIoJieil, paboTalommx ¢  [EePEeHOCHBIM
ANEKTPOMHCTPYMEHTOM U OCBETUTENIbHBIMH JIaMIIAMHU, UCIIONB3YIOT MaJIO€ HaNpsKeHHe, He TpeBbliaoniee 42
B. B psne ciyuaeB, Hanpumep, npu paboTe B METAUNIMYECKOM pe3epByape, JUIsl TUTaHUS PYUHBIX MEPEHOCHBIX
JIaMII UCITOJIB3YIOT HampspkeHue 12 B.

Jlns moBbIIeHUsT 0€30MacHOCTH MPOBOJAT 3JEKTPUUECKOE pasfiefieHHe CeTeld Ha OTAeNbHbIE KOPOTKHE
ANIEKTPUYECKH HE CBSI3aHHbIE MEXIy cO0OM y4yacTKH ¢ MOMOUIbIO Pa3AesIoluX TpaHcpopmaTopoB. Takue
pasziesieHHble ceTH 00JaJat0T Majloi eMKOCTBIO M BBICOKMM COIPOTHBIIEHHEM M30JsIMU. PaznensHoe nuTaHue
UCIOJIb3YIOT NMpHU paboTe ¢ MEePEeHOCHBIMU DJIEKTPUUECKUMU MpUOOpamMu, Ha CTPOUTENBHBIX IUIOMIAIKAX, MPU
PEMOHTAX J1a JIEKTPOCTAHLUAX U 1.
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ITpu 3aMBIKaHUSAX TOKA HA KOHCTPYKTHUBHBIE YAaCTH JIEKTPOOOOPYIOBaHUS (3aMbIKaHHE Ha KOPITYC) Ha HUX
MOSIBJIIFOTCS. HANIPSKEHUS, JOCTaTOYHbIE JUIsl TIOPAKEHUs JIFOJIeW WM BOSHUKHOBEHHMS moxkapa. OCyIlecTBUTH
3aIUTY OT MOPaKEHUS IEKTPUUECKUM TOKOM M BO3TOPAHUS B 3TOM CIIy4ae MO>KHO TPEMsI IYTSAMU: 3allUTHBIM
3a3€MJICHUEM, 3aHYJIEHUEM U 3alUTHBIM OTKJIFOYEHHUEM.

3awumnoe 3azemnenue — 3TO TPEAHAMEPEHHOE COEIMHEHHME C 3eMJIEM WIM €€ HKBUBAJIECHTOM
METAJIMYECKUX HETOKOBEIYIIUX 4YacTei AJIeKTpOOOOpYyI0BaHUSA, KOTOpPblE B OOBIYHOM COCTOSIHUU HE
HaxXOJATCS MOJ] HANpsHKEHHMEM, HO MOTYT OKas3aTbCsl I0J HHMM IIpH CIy4yallHOM COEIMHEHHUU HuX C
TOKOBEIYIIIMMH YaCTSIMH.

Ecin mnpousonuio 3aMblkaHME UM KOPIYC QJIEKTPOYCTAHOBKM —OKa3ajcsl IOJ HAIpsDKEHUEM, TO
IPUKOCHYBLIMICS K HEMY YEJIOBEK IONAJaeT MoJ HamlpsbkeHHe npukocHoBeHus (V,,), KOTOpoe onpenensercs
BBIPAKECHUEM:

V,, =V, -V,, (20.9)

rae V3 — nojgHoe HanpsHKEHHE Ha KOPITyce 3JIEKTPOYCTaHOBKU. B;
Vy — noTeHIman noBepxXHoCTH 3eMJIM WK ToJ1a, B.

Takum oOpa3zoM, HampsHKEHWEM NPUKOCHOBEHHUS HA3bIBACTCS HAMPSDKCHHE MEXTY IBYMS TOYKAMH ICTIH
TOKAa, KOTOPBIX OJTHOBPEMEHHO MOKET KOCHYTHCS YEJIOBEK.

PaccmoTpuMm cxeMy ACHCTBHS 3alIUTHOTO 3a3eMJICHHSI Ha MpuUMepe Tpex(asHOW CETH ¢ M30JIHPOBAHHOMN
HenTpansio (puc. 20.3).

Ecnu denoBek MpUKOCHETCS K 3a3€MJICHHOHM 3JEKTPOYCTAaHOBKE, HaXOMSIIEHCs MOJ HaNpsKEHHEeM, TO OH
MOTIAJICT TIOJ] HAMPSDKEHHE IPUKOCHOBEHUS, OTpeiensiemMoe o Gopmyre:
\) , = I,R;, (20.10)

n, np" 3
rae @,, — Ko3QOUUMEHT HANPSHKEHUs. IPUKOCHOBEHHUS. MIIM POCTO KOd(GUImeHT npukocHoBenus (¢, < 1

Y 3aBUCHUT OT BHJIA 3a3€MJIUTEIIS);
|, — TOK 3aMBIKaHUS. A;

Rg — COIIPOTHUBJICHUC 3aITUTHOI'O 3a3CMJICHU, Om.
A

uen !

Tok, mpoxoaaIuii yepe3 TeJlo YeI0BeKa, MOMaBIIero 1Mo HanpsbkeHue npukocHoBerus (1, , A), cOCTaBUT:

\Y,
|127 :$l (2011)
' Rwan + RC

rae R, — conmpoTuBieHHne pacTeKaHUIO TOKA B 3eMJ€, 3aBUCSIIEE OT YAEIbHOTO CONPOTHBICHUS 3€MIIU U
COIIPOTHBIIEHUS MOJOLIBHEI 00YBHU denoBeka. OMm.

Y
YT Y

T o

_JT

Ry,

AN

Puc. 20.3. Cxema paBomst 3au§Umno20 3a3eMAEKUs:
R,; — COTPOTHBJIEHHE M30MSILMK KaXAOH U3 (a3 OTHOCUTENLHO 3EMITH

Ecnu yenoBek HaxomuTcs B yCJOBHSX BbicOKOW BiaxHocTdH (R — 0), mpeapiayinyio GopMyay MOKHO
YIPOCTHUTB:
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uen

12~ \R/i (20.12)
uen
Paccuntaem Il; Hns cnydas, ecma 13 =4 A, R3 =4 Om 1 o,p = 0,4 (KOHTYPHBIN 3a3€MJIMTEND):
A~ 04-4-4 _ 6,4B
“ 1000 10000m

DTOT TOK Oe30maceH AJis YeJIOBEeKa, TaK KaK HEe MPEBBINIACT 3HAYCHHs HEOTITycKarotiero Toka (10 MA).

Takum o0Opa3om, MPHUHIMIT JSHCTBHUS 3aIIMUTHOTO 3a3eMJICHUS 3aKIIOYACTCS B CHIDKEHUM 0 0€30IMacHBIX
3HAYCHHUI HAMPSOKCHUH MPUKOCHOBEHMSI (M HAIIPSDKEHUS 111ara), BRI3BAaHHBIX 3aMbIKAaHUEM Ha KOPITYC.

3alMTHOMY 3a3€MJICHHIO (3aHYJICHHIO) TOJBEPraloT METAUIMYECKUE 4YacTH DJIEKTPOYCTAHOBOK U
000pyI0BaHUs, TOCTYIHBIC JJI IPUKOCHOBEHHUS Y€JIOBEKA U HE UMEIOIINE IPYTUX BHJIOB 3aIIUTHI, HAIIPUMED,
KOpITyca JJICKTPUUYECKUX MAalIWH, TPAaHCHOPMATOPOB, CBETHJIBHHKOB, KapKachl PacHpe/eIUTEIbHBIX IUTOB,
METaJUTMYEeCKUE TPYyObl M OOOJOYKH DJIEKTPONPOBOJOK, a TAKXKE METAIMYCCKHE KOpIyca MEPEHOCHBIX
3IEKTPONPUEMHHUKOB.

O0s13aTeNbHO 3a3eMJISIIOT JICKTPOYCTAHOBKH, paboTaromue noj HanpspbkenreM 380 B v BwIie mepeMeHHOro
TOKA U THUTAIOIIMECS OT UCTOYHMUKA MOCTOSHHOro Toka ¢ Hampsbkenuem 440 B u Boime. Kpome Ttoro, B
MTOMENICHUAX TOBBIIMICHHOW M 0CO0OM OIACHOCTH 3a3eMIISIOT YCTAaHOBKU ¢ HampsbkeHuem oT 42 mo 380 B
nepemeHHoro Toka u ot 110 1o 440 B nocrosiHHOTrO TOKA.

3asemnsiowee ycmpoucmeo — 3TO COBOKYIHOCTb 3a3€MJIMTENSI — METAUIMYECKUX IPOBOJHHUKOB,
COMPHUKACAIOIINUXCSA C 3€MJIeM, W 3a3eMIISIIONIUX IPOBOJHUKOB, COCAMHSIONMIUX 3a3€MJIIEMbIE YacTH
ANEKTPOYCTAHOBKM C 3a3eMiIUTENeM. B 3aBHCHUMOCTHM OT B3aUMHOTO pACIOJOXKEHHS 3a3eMIIMTENeH u
3a3eMJISIEMOT0 00OPYIOBAHMS PA3IMYAIOT BHIHOCHBIC U KOHTYPHBIE 3a3eMIISIFOIUe ycTpoiicTBa. [lepBbie u3 HUX
XapaKTepU3yIOTCSl TEM, YTO 3a3€MIIMTENIM BBIHECEHBI 3a IMpelesibl IUIOMIAJKH, Ha KOTOpPOl pa3MelieHo
3a3eMyIsieMoe 000py0BaHUE, WIIM COCPEIOTOUCHBI HA HEKOTOPO# YacTu 3Toi miomaaku (puc. 20.4).

i \-1t—4 L_e
~
= !
V4 [
Puc. 20.4. Cxema ;uuocuoeo Jazemaenua;

1 — 3asemnuTeny; 2 — 3azeMIIAIOLINE MPOBOAHUKH; 3 — 3a3zeMisieMoe 0GopyRoBa-
Hue; 4 — MPOU3BOACTBEHHbIE 3MaHHUS

=0,00644 = 6,4uA. (20.13)

KontypHoe 3azemiisitoriee yctpoiictBo (puc. 20.5), 3a3eMIuTeny KOTOPOTO PACHOJIAraloTcs MO KOHTYPY
(mepuMeTpy) BOKpYT 3a3eMIISIEMOr0 00OpYZOBaHMSI Ha HEOOJBUIOM PAacCTOSHUU APYr OT Jpyra (HECKOJIbKO
METPOB), 00ECIIEUUBAET JIYUIIYIO CTENIEHb 3alllUThI, YeM MPEIbIIyIIee.
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Puc. 20.5. Cxema xonmyproeo 3asemaenusn:
1 — zazemnnTeny; 2 — 3a3eM/AIOLLME TPOBOAHUKY; 3 — 3aseMisieMoe
o6opynoBaHue; 4 — NPOU3BOACTBEHHOE 30aHHE

3azemuuTeny ObIBAIOT HCKYCCTBEHHBIC, KOTOpBIE HCIIOJIB3YIOTCA TOJNBKO ISl Iesield 3a3eMIIeHHs, U
€CTECTBCHHBIE, B Ka4ECTBE KOTOPBIX HCIIOJIB3YIOT HAXOJSAIINECS B 3eMJIe TPYOOIPOBOJBI (32 MCKIIFOUEHHUEM
TpyOOINPOBOIOB TOPIOYUX KUAKOCTEH HIIM T'a30B), METAJUIMYECKUE KOHCTPYKIIMH, apMaTypy >Keiae300€TOHHBIX
KOHCTPYKLUH, CBHUHIIOBbIE 000704YKHM KaOesneld u Jp. VckycCTBEHHbIE 3a3€MIIMTENM H3TOTABIMBAIOT U3
CTaJIbHBIX TPYO, YrOJIKOB, MPYTKOB WM MOJIOCOBOM TKaHHU.

TpeOGoBaHuUs K COMPOTUBIICHUIO 3AIIMTHOTO 3a3eMiieHus periiamentupyrotes [1YD. B moboe Bpems roga 3To
COIPOTHUBIICHUE HE JOJKHO MPEBBIIIATD:

= 4 OM — B ycTaHOBKax, pabotaromux moj Hamnpspkenuem 10 1000 B; ecnu MOIIHOCTH MCTOYHMKA TOKA

cocrasisieT 100 kB-A 1 MeHee, TO COTPOTUBIICHHUE 3a3€MIIIOIIETO yCTPOiicTBA MOKeT JocTurarb 10 Owm;
= 0,5 Om — B ycTraHOBKax, paboraronux noj HamnpspkerueM Boime 1000 B ¢ addexTuBHO 33a3emiteHHOM
HEUTpAIbIO.

Hawubomnbiiee conporuBieHue 3a3emisitomiero ycrpoicrsa (R, Om) He momxHo ObiTh Oosiee 250/13 (HO He
6omnee 10 OM) B ycranoBkax HamnpspkeHueMm Boie 1000 B ¢ uzonupoBannoit Helitpansio. [Ipu ucnonszoBanuu
3a3eMJISIIOIIETO yCTPOMCTBA OJHOBPEMEHHO il YCTaHOBOK Hampspkenwem a0 1000 B, R He momxHO OBITH
6omee 125/13 (Ho He 60ree 4 unu 10 Om cooTBeTcTBEHHO). B 3THX popmynax I3 - TOk 3amblkaHus Ha 3eMITIO, A.

3awumnoe 3amynenue TpPEOHA3HAYCHO [UIA 3alIUTHl B TPeX(a3HBIX YETBIPEXIPOBOTHBIX CETAX C
TIIyX03a3eMJIEHHOW HelTpanbio, paboTatommx moj Hampsbkenuem g0 1000 B, Tak kak B 9THUX CeTsX
MCII0JIb30BaHUE 3alIUTHOTO 3a3eMiieHus HeappexkTuBHO. OO6puHO 31O cetu 220/127, 380/220 u 660/380 B.

Paccmotpum neficTBue 3ammTHOTO 3aHyieHus noapoOHee. IlycTh mMeercss TpexdazHas TpeXmpoBOIHAsS
ceTh, paboTaromias moja Hanpspbkenuem 10 1000 B ¢ 3azeminennoit nertpanbio (puc. 20.6).

1
Y Y Y\ > ~, ®asa
IV
L Y Y Y\ o s ®asa
L 7Y Y Y\ ° ‘ daza

Puc. 20.6. Cxema mpexghaznoii mpexnpogodnoii cemu
do 1000 B c 3azemaennoii neiimpasvio

182



Ecnmu B Takoit cxeme omHa w3 (a3 Oyaer 3aMKHyTa Ha KOPIYC SJEKTPOIPOBOAKM (ITOKa3aHA HAa CXEMe
MOJIHHEOOpa3HOW CTPENIKOi), To BenmnunHa Toka (I3, A), TpoTeKaromero B CeTH, OMPEICTUTCS U3 CIEAYIOIICH
3aBUCHMOCTH:

\Y
l,=—2—, (20.14)
R, +R
0 3
rae V,— dasHoe HanpsbkeHue, B;
R, — conpoTuBieHue 3a3emiieHus Helrpanu, OM;
R, — conmpoTuBieHue KOpIyca 3J1eKTpOyCTaHOBKU, OM.

[lpu >ToM Ha KOpIyce OSJICKTPOYCTAHOBKM BO3HMKACT HAmpspkeHHe oTHocuTenbHo 3emian  (Vy),
orpeernsieMoe CIeayromnei Gopmymnoii:

R
V, =I,.R, =V, —2 . 20.15
«=lR=Vop TR, ( )
Paccunrtaem Benmnuuny ToKa KOpoTKOro 3ambikanus (3. A) mist 3nauenuit Vg =220 B u Rp= R3 =4 Owm:
3 = ﬂ =275AuV, = 220~i =110B. (20.16)
(4+4) 4+4

Tok KOpOTKOro 3aMbIKaHUSl |3 MOXET OKa3aTbCsd HEAOCTAaTOYHBIM JJIsi cpadaTbiBaHUs 3allIUTHI, U
JIEKTPOYCTAaHOBKAa MOXET HE OTKIIOUNThCA. Kopmyc 2/IeKTpOyCTaHOBKM HAXOIWUTCS IIOJ  OINACHBIM
HalpsDKEHUEM. Eciii 4enoBeK CiydaliHO NPUKOCHETCS K KOPIYCY JIEKTPOYCTAHOBKHU, HAXOJALIEHCS MO 3TUM
HaIIPSHKEHUEM, TO TOK, IPOTEKAIOLIUN YEpe3 TEIIO YEII0BEKA, COCTABUT:

a IR, a V
o ¥ = (20.17)

uen yen

TI€ 0y — KOIQGOUIUEHT HAIPsKEHHUs IPUKOCHOBEHHUSI.

Ecmu a,, = 1 u Vx = 110 B, T0 |, = 110/1000 = 0,11 A = 110 MA. DTOT TOK NpPEBHIIIAECT 3HAYCHUE
(GUOPHUIUISIIMOHHOTO, TIO3TOMY SIBJISIETCSI CMEPTEIIBHO OMAacHBIM. TakuM 00pa3oMm, 3alUTHOE 3a3€MJICHHUE B 3TOM
cllyyae He 00ecreYrBaeT HaJIe)KHOM 3alUThI YEJIOBEKA, TOITOMY UCIIOJIB3YIOT HE 3a3€MIICHUE, a 3aHYJICHUE.

3anynenuem Ha3bpIBAIOT CHOCOO 3almIUTBl OT IMOPAKEHUS TOKOM aBTOMAaTHYECKHM OTKJIFOYCHHUEM
MOBPEXKJICHHOTO y4acTKa CETH W OJHOBPEMEHHO CHIDKEHHEM HANpPSDHKEHHs Ha KOopIycax O0O0OpyJOBaHHUsS Ha
BpeMs, MOKa He CpadOTaeT OTKIIIOYAIOIIUH anmapar (IIaBKue MPeI0XPAHUTENN, aBTOMATHI U Jp.). 3aHyJICHUE —
3TO MpEeIHAMEPEHHOE COEAMHEHUE C HYJIEBBIM 3aIUTHBIM MPOBOJIHUKOM METAJUIMYECKUX HETOKOMPOBOISIINX
4acTeil, KOTOpPhIe MOTYT OKa3aThCs Mo HanpspkenueM (puc. 20.7).

@YY %@ dua
I T__FYYY\ \ f b — Qam
* _fm\ . - Paza
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Puc. 20.7. Cxema pabome: 3anyaenusn:
| — Hynepoit 3alLUTHBIA MPOBOAHUK; 2 — cpabaTbIBaeMblii 3JIEMEHT 3alUMTBI;
3 — noBTOpHOE 3a3eMJICHHE HYJIEBOro NMPOBoAa

IIpoBoguuk (1), KOTOpBIM COENMHSAET 3aHYJAEMbIE YacTH DJIEKTPOYCTAHOBKM C TIIyX03a3€MJIEHHOU
HEUTpaJbHOW TOYKOW OOMOTKM TpaHcpopMmaTopa, HA3bIBAIOT HYJIEBBIM 3allUTHHIM. Ha3HaueHue »sTOrO
IIPOBOJHMKA 3aKIIOYACTCA B CO3JAHMM Ul TOKA KOPOTKOIO 3aMBIKAHUS JJIEKTPUYECKOW LENU C MajbIM
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AJIEKTPOCOIIPOTUBIIEHUEM (11eTb 0003HayeHa Ha pucyHke mudpamu [ — I — [l — IV — V), 4ro6b1 nanHbIi TOK
ObUT JocTaToueH Hjsi OBICTPOrO OTKJIIOYEHHS MOBPEXKICHHUS OT CEeTU. DTO AOCTUTraeTcs cpabaThlBaHHEM
3JIEMEHTA 3aIIUTHI CETH OT TOKa KOPOTKOTO 3aMbIKaHUs (Ha PUCYHKE 3TOT 3JIEMEHT 0003Ha4YeH (PO 2).

Hemnp 3anynenus [ — Il — Il — IV — V umeer ouenp Masnoe anekTpudeckoe conpoTtuienue (momm Om). Tok
KOPOTKOTO 3aMbIKaHHs, BO3HHUKAIOMIMK TPU 3aMBIKAHWW Ha KOPIYC M TMPOXOJSAIIMN MO IEeNu 3aHyJICHHS,
JOCTUTAaeT OONBIIOTO 3HAYeHUs (HECKOJBKHMX COTEH amiiep), uTo olecredyuBaeT OBICTPOE U HaleKHOE
cpabaThIBaHKE 3JIEMEHTOB 3aIUTHI.

Jlis ycTpaHeHusi OMacHOCTH OOpbIBa HYJIEBOrO IMPOBOJA YCTPAMBAIOT €ro IMOBTOPHOE MHOTOKpaTHOE
pabodee 3a3emiieHHE Yepe3 Kaxapie 250 M.

OcHoBHOe TpeOoBaHME 0€30MacCHOCTH K 3aHYJICHHIO: OHO JOJDKHO obOecrieyrBaTh HAJEKHOE U OBICTpoe
cpabaTeIBaHUE 3aIIUTHL. J[J1s1 3TOr0 HEOOXOIMMO BBITTOJIHEHHUE CIIEIYIOIETO YCIOBHS:

I, >kl . (20.18)
rae l,, ~ — HOMHHaAJIBHOE 3HAYEHHUE TOKA, IPU KOTOPOM IPOUCXOAUT CpabaThIBaHUE 3JIEMEHTA 3alUThI;
k — K03 (HUIMEHT, XapaKTePU3YIOIIUNA KPATHOCTh TOKAa KOPOTKOT'O 3aMBIKaHUSI OTHOCUTEIHEHO

HOMMHAJILHOTO 3HAUEHUS TOKA, IPH KOTOPOM CpadaThIBAET SJIEMEHT 3alllUTHI.

Bpewmsi cpabaTeiBaHHs 3JIEMEHTOB 3aIUTHI 3aBUCUT OT CHJIBI TOKA. Tak, JUIS TUIABKUX MPEAOXpaHUTENCH U
TEIUTOBBIX aBTOMATOB Ipu K = 10 Bpems cpabateiBanus mpegoxpanurens cocrasiset 0,1 ¢, a mpu K = 3-0,2 c.
DNeKTPOMarHUTHbBIM aBTOMaTHYECKUM BbIKIOuyaTenb oOectounBaeT cetb 3a 0,01 c. CormacHo TpeOoBaHUSAM
I[TYD B mMOMENICHUSX C HOPMAIbHBIMH YCIOBUSAMH K JODKEH HaxomuThes B mpeaendax 1,2-3, a Bo
B3PBIBOOIACHBIX MToMenieHusx — K = 1,4-6.

Emie ogHa cuctema 3auThl — 3auumHoe omruoyeHue — 3TO 3allUTa OT TOPAKEHUS dIEKTPUIECKHUM TOKOM
B 3JICKTPOYCTaHOBKaX, paboTaromux moa HanpspbkenueMm 10 1000 B, aBToMaTHUecKuM OTKIIIOYEHHEM Beex (a3
aBapUIfHOTO yYacTKa CETH 3a BpeMs, IOMyCTUMOE 110 YCIOBUSIM 0€30IacCHOCTH JJIsl 4YeTIOBEKa.

OcHOBHas XapaKTepUCTHUKA ITOM CUCTEMBI — OBICTPOICUCTBUE, OHO HE JOJKHO TpeBbimath 0,2 ¢. [Ipunuumn
3alUThl OCHOBAH Ha OTPAaHMYEHUU BPEMEHH MPOTEKAHHs OMACHOTO TOKA yepe3 Teno yenoBeka. CyliecTBYIOT
pa3IMyYHbIE CXEMBbI 3AIUTHOTO OTKJIIOYEHHUS, OJJHA U3 HUX, OCHOBAHHAs Ha MCIIOJIb30BAaHUM PEJie HAINPSHKEHMUS,
npeacrasieHa Ha puc. 20.8.

[Tpu 3aMbikanuu (Ha3HOTO MPOBOJA HA 3a3€MJICHHBIH WJIM 3aHYJICHHBIH KOPIYC 3JIEKTPOYCTAaHOBKH HA HEM
BO3HUKAET HampsbkeHue xopryca V. Eciiu OHO mpeBbIlIaeT 3apaHee yCTaHOBJICHHOE MPEENIbHO TOMYCTUMOE
HanpspkeHue Vi ,on (T. €. ecmu Vi > Vi 144), cpabaTbIiBaeT 3alMTHOE OTKIIIOYArOIee ycTpoicTBo. Cxema
paboTaet ciaenynmM 00pa3oM.

Bcenencreue pa3zHOCTH MOTEHIMATIOB MEXIY KOPILyCOM 3J€KTPOYCTAaHOBKM 1 M 3emilell BO3HHMKAeT TOK |y,
KOTOPBIH, TPOXOJS Yepe3 penie 5, 3aMbIKaeT ero KOHTAKThI, M0aBasi MUTaHUE Ha OTKIIOYAIOIIYI0 KaTyIIKy 3.
[Toxg BIMsAHMEM BO3HHUKIIETO 3JEKTPOMArHUTHOTO TIOJS BHYTPh HEE BTATHUBACTCS CEPACUYHHMK 4, BBI3BIBAS
OTKJIFOUEHHE aBTOMAaTHYECKOTO BBIKITIOYATENS 2, U yCTAHOBKA 00ECTOYMBAETCS.

|

Ll &

77 7777 7777777 7777777777777

Puc. 20.8. Cxema 3amumnozo omxaroMeHua:
1 — xoprnyc 3neKTPOyCcTaHOBKH; 2 — aBTOMATUUECKUI BHIKIIIOYATEb;

3 — oTkuIOYalolan Katylika; 4 — CepaeyHMK KaTyllKH; 5 — peje MaKCUMaJbHOro
HampsXeHnsi; R; — CONPOTURIIEHUE 3ALIMTHOTO 3a3eMIeHNs; J; — TOK 3aMbIKaHMs;
I, — ToK, npoTexaowuii yepe3 pene; Ry — CONPOTUBICHUE BCIOMOTATENBHOTO
3a3eMJICHUS
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3anMTHOE OTKIIIOUYCHUE PEKOMEH IyeTCSsl IPUMEHSATh!

® B MIEPEIBUKHBIX yCTaHOBKax HampsbkeHuem 1o 1000 B;

" IS OTKJIIOYEHHUS DJIEKTPOOOOPYAOBAaHMS, YJAJIEHHOTO OT HMCTOYHUKA IMUTAHHs, KaK JOIMOJHEHHE K

3aHYJICHHUIO;

" B IEKTPUPHUIMPOBAHHOM HHCTPYMEHTE KaK JONOJHEHUE K 3aIIUTHOMY 3a3€MJICHUIO WM 3aHYJICHHIO;

" B CKaJbHbIX U MEP3JIbIX IPYHTAaX IPU HEBO3MOKHOCTH BBIIOJHUTH HEOOXOIMMOE 3a3E€MIICHHE.

PaccMoTpuM KpaTKo opzanuzayuonHvle Meponpusmus, obecneuugaioujue 6e30NACHYI0 IKCNIYAMAayuio
anekmpoycmarnogox. K HUM oTHOCATCS 0(OpPMIIEHHE COOTBETCTBYIOIIUX PAOOT HAPSIOM WM PACHOPSKEHUEM,
JOMYyCK K paboTe, Ha/30p 3a MPOBEACHUEM padoT, cTporoe coOMI0IeHUE PeXUMa TPYyIa U OTAbIXa, IEPEX00B
Ha Jipyrue paboThl 1 OKOHUaHMs paloT.

Hapsinom amst mpoBenieHust paboThI B 3JIEKTPOYCTAHOBKAX HA3BIBAIOT COCTABIICHHOE HA CIEMAIBHOM OJIaHKe
3aJjaHue Ha ee 0e30IacHOe MPOM3BOJCTBO, ONPENEINIAIONIEe COAECPKaHUE, MECTO, BpeMs Hayajla U OKOHYAaHUs
paboThl, HEOOXOAMMBIE MeEphl O€30MacHOCTH, COCTaB OpHWraj W JUI, OTBETCTBCHHBIX 3a 0E30MacHOCTHh
BBINOJIHEHUS paboT. PacropskeHneM Ha3bIBalOT TO K€ 3aJaHue Ha 0e30MacHOe NMPOU3BOJACTBO pPabOThI, HO ¢
yKa3aHUEM COJepKaHHUs padOThl, MECTa, BPEMEHH U JIUL, KOTOPBIM MOPYYEHO €€ BBHIIIOJHEHHUE.

Bce paGoTel Ha TOKOIIPOBOJAIIMX YACTAX IEKTPOYCTAHOBOK O] HANPSKEHUEM U CO CHATHEM HAIPSKEHUS
BBITOJIHAIOT TI0 HApsAy, KpOME KPaTKOBPEMEHHBIX paboT (IPOAOJDKUTEIBHOCTBIO He Oonee 1 1), TpeOyrommx
y4yacTus He 0oJjiee Tpex YesIoBeK. DT PabOThI BHIMOJIHAIOT 0 PACHOPSKEHUIO.

K opraHM3annOHHBIM MEpPOTNPUATHAM TaK)KE OTHOCATCS OOY4YeHHE TEepCOHaNa MPaBHIBHBIM TpHUeMaM
paboTbl € MpPUCBOEHHEM paOOTHUKAM, OOCIYXHMBAIOIIUM  3JIEKTPOYCTAHOBKH, COOTBETCTBYIOLIUX
KBaJTM(UKAIMOHHBIX TpyI. CBeIeHUs 0 KBATH(UKAMOHHBIX TPYIIIaX IMepcoHalia mpeacTaBieHs! B Tabm. 20.3.

B psne cinyyaeB CyLIECTBEHHYIO ONACHOCTb JJISL YEJIOBEKAa MPEACTABISIET CMAmuyueckoe 91eKmpudecmaso,
MoJlT KOTOPHIM TIOHUMAIOT COBOKYITHOCTH SIBIICHHH, CBS3aHHBIX C BO3HHKHOBEHHEM, COXPaHEHHEM U
penakcanueid (ocnabieHueM) CBOOOJHOTO JIEKTPUUYECKOIO 3apsja Ha IOBEPXHOCTM U B o0ObeMe
IMSJICKTPUYECKUX BEIIECTB, MAaTEpUAIOB, HM3ACIHI WJIM Ha HW30JMPOBAHHBIX MpOBOAHUKaAX. I[IpoTexanme
Pa3IUYHBIX TEXHOJIOIMYECKUX IPOLECCOB, TaKUX, KaK M3MEJIbUEHHUE, paclbuleHue, GUIbTPOBAHUE U ApYTHeE,
COIIPOBOKAAETCS  AJEKTPU3AIMEel MarepuajoB M OOOpYIOBaHHWs, TMPHUYEM BO3HUKAIOUIMA Ha HHUX
JIEKTPUUYECKUI MOTEHLMANl JOCTUTaeT 3HAUYEHUM ThICAY M JIECATKA ThICAY BOJIBT. Bo3aelicTBUE cTaTMUECKOrO
AJIEKTPUUYECTBA HA OPTaHM3M YeJIOBEKa MPOSBISIETCS B BUJAE CJIA0OTO JUITMTEIHHO MPOTEKAIOUIETO TOKA JIHOO0 B
(dopmMe KpaTKOBPEMEHHOTO pa3psijia uepe3 TelO YelIOBEeKa, B Pe3yJbTaTe Yero MOXeT IPOM30WTH HEeCUaCTHBIN
CITy4au.

Bpennoe Bo3meHCTBHE Ha OpraHu3M UEJIOBEKAa OKa3bIBA€T M 9JeKmpuyeckoe noie MNOGbIUEHHOU
nHanpsaxcernocmu. OHO BBI3BIBAET (PYHKIIMOHAIbHBIE H3MEHEHHUS [IEHTPAIIbHON HEPBHOM, CEpPAEUHOCOCYTUCTON
Y HEKOTOPBIX IPYTUX CUCTEM OpraHU3Ma.

3awumy om cmamuuecko2o d1eKkmpuyecmea OCYIIECTBISIIOT IO JBYM OCHOBHBIM HAaIlpaBJICHMSIM:
YyMEHbINIEHUEe TEHEepall UM INEKTPUUIECKUX 3apAJOBUYCTPaHEHHU € 3apsJ 0B CTaTUIECKOrO
anekTpuyectBa. s peanu3anuMu  MEPBOTO  HAMpaBJIEHHWs  HEOOXOJMMO  NIPaBWIBHO  MOAOUpPATH
KOHCTPYKLIMOHHbIE MaTepHallbl, U3 KOTOPHIX M3IOTABJIMBAIOTCS MAIIMHBI, arPeraThl U Mpovee TEXHOJIOTHUECKOe
o0opynoBaHue. DTH MaTepHalibl JODKHBI OBITh CIA00 DSJIEKTPU3YIOMIMMHUCS WU HEIIEKTPU3YIOIIMHUCS.
Hanpumep, cunretndeckuii marepuai, cocrosinid Ha 40% u3 HelnoHa u 60% nakpoHa, He YIEKTPU3YeTCs NpU
TPEHUHU O XPOMHUPOBAHHYIO TIOBEPXHOCTb.

185



Ta6auua 20.3. KpaandpukaunonHbie rpynnsi mepconana,
00CIYKUBAIOLIETO 31EKTPOYCTAHOBKH

Ipynna Cneyuansrocmo, Cmaxc pa- Heobxodumsie
npogheccus 6omol Ha 3HAHUR
neKmpoyc-
maHogKax

V  Macrep, texHuk, iH- He MeHee  CxeMsl H ycTpoiicTBo oGopy-
XEHEp CO cnelMaNb- [Ooayroga  JOBAaHMUs, NPaBHJIa OKAa3aHUS

HbIM 0Gpa3oBaHUeEM, MIOMOLIM NOCTPaJaBLIeMy OT
371EKTPOMOHTED, 3JIeK-~ BO3ICHCTBHS 3JEKTPHUUECKOTO
Tpociecapb TOKa, o0yyerue nepcoHana

6e3omacHbiM MeTonaM paboTam
IV Haumnaiomuii unxe- He MeHee — DrnekTporexHuKa, npaBuia

Hep, TEXHMK, Ofepa-  roaa MepBoii MOMOLIH, NpaBuia
TWUBHO-PEMOHTHbIA ©e30MacHOCTH, YMEHHE CBO-
NepCoHAN ©OHO NPOU3BOAUTD TIEPEKIIO~
YeHUs o
III  To xe He MeHee  DneMeHTapHbI€ 3HAHUSA 3J€K- -
MOJYTrofa  TPOTEXHMUKH, MmpaBuia 6e3o-
NMacHOCTH

I  MonuTep, 3neKTPHK OmvH Mecsal DaeMeHTapHOe 3HAKOMCTBO € .
3JIEKTPOYCTAHOBKOIA, ITpea-
cTaBJieHHe 00 ONacHoOCTH, OC-
HOBHbIE MEpHI MPeJOCTOPOX-
HOCTH o

I - — OTcyTCTBUE JIEKTPOTEXHHUE-

CKHWX 3HaHMIt ¥ TIpeacTaBe-
HUif 00 OracHOCTH

JInst CHATHSL 3apsI0B CTAaTHYECKOTO JJIEKTPUYECTBA C IMOBEPXHOCTH TEXHOJIOTMYECKOTrOo 0OOPYHIOBaHHUS €ro
00513aTEeNIbHO 3a3EMJISIIOT.

Kpome mnepeumcieHHBIX CIIOCOOOB 3alIMTBI OT CTATHYECKOTO AJICKTPUYECTBAa OOJBIIOE 3HAYCHUE HUMEET
CHMIXCHHUC YACIBbHOI'O IMOBCPXHOCTHOI'O JJICKTPHUYCCKOI'O COIIPOTHBJICHUSA Hepepa6aTLIBa€MBIX MaTcpuraioB.
OTO AOCTUraercsi MOBBIIIEHHEM OTHOCHUTEIBHOM BIQXKHOCTU B IOMELIEHUH, I/I€ MPOMU3BOJAUTCA 00paboTKa
MOTJIOIIAIONINX BOJAY MaTepHalioB (IpeBeCHHBI, Oymara, XJIOMYaTOOYMaKHOW TKaHW W J1p.), a0 65-70%,
HaHECEHUEM Ha UX IMOBEPXHOCTh CIELHUAIBHBIX AHTUCTATUYECKUX COCTABOB, BBEIEHHUEM B COCTAaB TBEP/BIX
JUBJIEKTPUKOB 3JIEKTPONPOBOAIIMX MaTepuaioB (rpadura, yriepoJHbIX BOJIOKOH, aJIIOMUHHMEBOW MyIpbl U
T.71.). CyIIECTBYIOT U IpyTe METO/IbI 3alIUThI OT CTATUYECKOIO AJIEKTPUYECTBA.

20.3. MoJsinue3anura

BaxxHbIM BOIIPOCOM 3J1€KTP0OOE30aCHOCTH SABJISIETCS 3alllUTa OT y/apa MOJHHM, WK MOJHHUE3AIIHTA.

MonHuss — 3TO 0COOBIM BHJA TNPOXOXKIEHUS AJIEKTPUYECKOTO TOKA YEpe3 OrPOMHBIE BO3IYLIHbIE
IIPOMEKYTKH, UICTOYHUK KOTOPOTO — aTMOC(EpHBIi 3apsi]l, HAKOIUICHHBII IPO30BBIM 00JIAKOM.

PasnuuaroT Tpu THIIa BO3AEHCTBHS TOKA MOJHUU: MPSAMON yJaap, BTOPUYHOE BO3ACHCTBUE 3apsiaa MOJIHUM U
3aHOC BBICOKHMX IOTEHLIMANOB (HampspkeHWs) B 31aHus. [Ipy mpsMoM paspsie MOJHUM B 3[JaHME WIH
COOPY’KEHHE MOKET MPOU30MTH €ro MEXaHUYECKOE WM TEpMHUYECKOoe paspymenue. [locnennee nmposBisiercs B
BUJIE IIJIABJICHUS WJIM JAK€ UCIIAPEHUs MAaTEepUaloB KOHCTPYKLMHU. BTopuyHOE BO3ACHCTBUE pa3psaa MOJIHUU
3aKJII0YAeTCsl B HABEJACHUM B 3aMKHYTBIX TOKOIPOBOJSIIUX KOHTYpax (TpyOompoBojiax, FIEKTPONPOBOAKAX U
7p.), PacroyIOKEHHBIX BHYTPH 3JIaHHM, IEKTPHUUECKUX TOKOB. DTH TOKH MOT'YT BBI3BaTh HCKpEHHE UM HArpeB
METAJUIMYECKUX KOHCTPYKIMK, 4YTO MOXET CTaTh NPUYMHOM BO3HMKHOBEHUS II0Kapa WJIM B3pblBa B
MIOMEILEHUSX, T/I€ UCIONb3YIOTCS TOPIOYME MM B3PBIBOOIIACHBIE BemlecTBa. K 3TUM ke MOCIEACTBUIM MOXKET
MIPUBECTH U 3aHOC BBICOKUX MOTEHIMAJIOB (HAMpSHKEHUS) MO JIOOBIM METaNIOKOHCTPYKIUSAM, HAXOIAIIMMCS
BHYTPH 3JaHUN U COOPYKEHUH I10J] I€UCTBUEM MOJIHUH.

Jljig 3aIMTHI OT AEMCTBUSI MOJTHUU YCTPAUBAIOT MOJTHHU €O TB O A bl (TPOMOOTBO/IBI). ITO 3a3€MJICHHBIE
METaJUIMYECKUE KOHCTPYKLIMH, KOTOPBIE BOCIIPUHUMAIOT yIap MOJIHUM U OTBOJAT €€ TOK B 3eMit0. Paznuyaror
CTEP/KHEBBIE U TPOCOBBIE MOJIHMEOTBOJBI. VX 3alMTHOE AEMCTBHE OCHOBAHO HA CBOMCTBE MOJHUM MOPAXKaTh
HaunboJiee BHICOKHE U XOPOLIO 3a3eMJICHHBIE METAJUINYECKHE KOHCTPYKIIUH.
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MOJTHHEOTBOABl XapaKTepU3YIOTCS 30HOM 3aIlUThI, KOTOpas OMpeJensercss Kak YacTb MPOCTPAHCTBA,
3alUIIEHHOT0 OT yJapa MOJIHUU C OIpelejeHHONW CTENEHbI0 HaleXHOCTU. B 3aBUCHMOCTH OT cTeneHu
HA/IKHOCTH 30HBI 3aIIUTHI MOTYT ObITh IBYX THIOB — A 1 b. Tun 30HbI 3a1IUTHI BEIOWPAIOT B 3aBUCUMOCTH OT
OYKHIaEMOT0 KOJIMYECTBA MOPaKCHHI MoHHeH 3nanuii u coopyskeruit B rog (N). Ecou Bemuunna N > 1, To
IIPUHMMAIOT 30HY 3aIUTHI TUNA A (CTENEHb HAJEKHOCTH 3aILUThI B 3TOM CIIy4ae CcOCTaBisieT He MeHee 99,5%).
[Tpu N < 1 npuHHUMAIOT 30HY 3alUTHI TUNIA B (cTeneHs HaIeXKHOCTU ATOM 3alUTHI — 95% U BhIIIIE).

PaccmoTpum, Kakyto 30HY 3alIUTHI 00pa3yeT CTeP>KHEBOW OTIAENBHO CTOAMIMN MOTHHEOTBOA (puc. 20.9).

3 Ix Puc. 20.9. 3ona 3amumot 00UHOHRO20
CIMepXICHes020 MOAKUEOME00a:
TV I rssse ] — rpaHMua 30HbI 3alLMTHl HA YPOBHE
BBHICOTHI 00beKTa; 2 — TO X€, Ha ypOBHE
2 3eMAu; h — BHICOTR MOTHHEOTBOAA; Hly —

; BHICOTa KOHYcCa 3alUMThI; Ay — BBICOTA
1 3alH1LaeMoro obbeKTa; rx — PaaMyc 30-
o HbI 33LUMTH] Ha YPOBHE BBICOTHI 0OBEKTa;
Fp — PAmMyC 30HBI 3alUKTH 06BEKTA Ha

\ r. YPOBHE 3¢MIIH

Kak cienyer U3 pucyHka, 30Ha 3alUThI JUIs JAHHOTO MOJHHEOTBOJA MPECTABISCT COOON KOHYC BBICOTOU
ho ¢ panuycom ocHoBaHus Ha 3emiie Iy. OObIuHO BbicoTa MostHHeoTBOA (h) He npessbinaeT 150 M. OcranbHbie
pa3Mepbl 30HbI B 3aBUCHMOCTH OT Benmuunsl (N, M) creayromue (tadu. 20.4):

‘TaGnwua 20.4. [TapaMerpst 30HBI 3aIUTHI A1 MOJIHHEOTBOLA

Tapamemp, u Benununa napamempa ona

3omb A l 3ouvt b
H 0,85 4 0,92 A
To (1,1 —0,002 #) h L15h
rx (1,1 — 0,02 h)(h — h,/0,85) 1,5(h — h,/0,92)

CyIecTBYIOT TaK)Ke 3aBHCHMOCTH, MO3BOJIIONINE, 3a/1aBasiCh pa3MepaMu 3amuiaeMoro oosexra (hy u ry),
OmpeAeauTh Bearnuuny h. Dta 3aBUCUMOCTD /It 30HbI b nMeeT BUI:
h=(r, +1,63h,)/15. (20,19)

I[J'If[ MOJIHUCOTBOAOB APYTUX THIIOB 3aBUCUMOCTHU NHBIC.
20.4. Oka3aHue nepBoil NOMOLIY NNOPAKEHHOMY 3JIeKTPUYECKUM TOKOM

PaccMOoTpuM  OCHOBHBIE BOINpPOCHI, KAacCAlOUIUECS OKA3aHUs Nepeol NoMowju Om  B6030elcmeus
INEKMPULEcK020 MoKa. ITa MOMOIIb COCTOUT U3 JABYX ITaloOB: 0CBOOOXKICHHE MOCTPAIABIIEr0 OT BO3/IECHCTBHSA
JJEKTPUYECKOT0 TOKA ¥ OKa3aHHWE eMy IIEPBOM MOMOIIH.

Ecin 4yenoBek MPUKOCHYJICS K TOKOIPOBOZSAIIEH YacTU 3JIEKTPOYCTAHOBKM M HE MOXET CaMOCTOSTENIBHO
OCBOOOIMTHLCS OT BO3JIEUCTBHS TOKA, TO MPUCYTCTBYIOIIUM HEOOXOIUMO OKa3aTh eMy momoilbs. st 3Toro
clielyeT OBICTPO OTKIIIOUUTH AJIEKTPOMPOBOJKY C MOMOILBIO BBIKIIOUATENs, pyOmiIbHUKA U T.1. Eciu GbicTpo
OTKJIFOUUTH AJIEKTPOYCTAHOBKY OT CETH HEBO3MOXKHO, OKAa3bIBAIOIIWNA TOMOIIb JOJDKEH OTAENIUTh
MOCTPAJaBIIEro OT TOKOmpoBozsmel uyactu. Ilpm 3TOoM cieayer umMeTb B BHAY, 4TO 0€3 NpPUMEHEHHUs
HEO0OXOIMMBIX MEp MPEAOCTOPOKHOCTH HEJb3s NMPUKACATHCS K YEJIOBEKY, HaXOAsIIEMYCsl B IIeMH TOKa, TaK Kak
MO>KHO CaMOMY TOTIAaCTh MOJ1 HanpsikeHue. [leiicTBoBaTh cieyeT TakuM o0pa3oMm.

Ecnn mocrpamaBmmii moman nojn aevicrBue HanpsbkeHHus 1o 1000 B, ToOkompoBOASAIIyr0O 4acTb OT HETO
MOKHO OTJEIMTh CyXMM KaHaTOM, MAJKON WM JOCKOM WJIM OTTSHYTh IOCTPaJaBIIEro 3a OAEKIY, €CIH OHa
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cyxas. Pykm oOKa3pIBalomIero TOMOIIb CJIEAYEeT 3allUTUTh JAUAJICKTPUYECKUMHU TIepyaTKaMH, Ha HOTHU
HEOOXOIMMO HAJETh PE3MHOBYIO OOYBb WMJIM BCTaTh Ha HW3OJUPYIOIIYIO TMOJCTaBKY (CyxXyr nocky). Ecmm
MIEPEYUCIICHHBIE MEPBI HE Al Pe3yiibTara, JOMyCKaeTcs MepepyouTh MpoBOJ TOMOPOM C CYXOM JEepeBsIHHON
PYKOSATKOW WIJIM Mepepe3aTh €ro APyruM HHCTPYMEHTOM C U30JUPOBAHHBIMU PYUKAMHU.

[Ipn Hampspkenuu, npesbimatoreM 1000 B, nmma, okaseiBaroIue MOMOINb, JOJDKHBI paboTaTth B
OUDJIEKTPUYECKUX TlepyaTkax M O00yBM UM OTTATHMBAaTh IIOCTPAJaBIIEro OT IMPOBOJA CIEUHUaIbHBIMU
WHCTPYMEHTAMH, TPEIHA3HAYCHHBIMU JJI1 JAHHOTO HamNpspKeHUs (IMITaHTOM wiu Kiemamu). PekoMmeHmayercs
TaK)ke€ HaKOPOTKO 3aMKHYTh BCE MPOBOJIA JIMHHUH JIEKTpOIepeaun, HaOpOCUB HAa HUX COEIMHEHHBIN C 3eMJieit
MIPOBO/I.

[Tocne ocBOOOXKAECHUSI TOCTPaJaBIIETO OT BO3ACUCTBUSA AJIEKTPUYECKOTO TOKAa €My OKa3bIBaIOT
JOBpa4eOHYI0 MEIUIIMHCKYIO IMOMOINb. ECIM MONMy4YHMBIIMN 3JEKTPOTPABMY HAXOAWTCS B CO3HAHHH, EMY
He00X0IMMO 00eCTIeYNTh MOTHBIN MOKON 10 IPUOBITHS Bpaya WM CPOYHO JOCTABUTH B JIeUEOHOE yUPEKICHHE.
Ecnu genmoBek moTepsii CO3HaHME, HO JbIXaHHE U PadoTa cep/lia COXPAHWIUCH, MOCTPATABIIECTO YKIAABIBAIOT
Ha MSTKYIO MOJICTUIIKY, PaCCTETUBAIOT MOSIC U OJIEXKAY, 0OecledrBasi TeM CaMbIM IPUTOK CBEXKEro BO3AyXa, U
JIAIOT HIOXATh HAIIATHIPHBIN CIIUPT, OOPBI3TUBAIOT JTUIO XOJOHOW BOJON, pACTUPAIOT U COTPEBAIOT TEJIO.

[Ipu peaxoM U CyIOpOKHOM, a TaK)Ke yXyILIAIOMIEeMCs JbIXaHUU MOCTpaJlaBlUIeMy JellaloT UCKYCCTBEHHOE
neixanue. [Ipu OTCyTCTBHM MPHU3HAKOB KM3HU MCKYCCTBEHHOE BIXAaHHE COYETAIOT C HAPYKHBIM MacCakeMm
cepana.

B 3akmroueHme riaBel YKaKeM, YTO U3MEPEHUS YPOBHS TOKA, HAMPSDHKEHUS, CONMPOTHUBICHUS, MOITHOCTH U
IpYTUX TapaMeTpPoOB CETH, OCYILIECTBISEMbIE C IeNblo obecredeHus 0e30MacHOCTH pPa0OTaIOIIUX Ha
AJIEKTPOYCTAHOBKAX, IPOBOASAT C HCIOJB30BAHUEM OOBIYHBIX aMIIEPMETPOB, BOJBTMETPOB, OMMETPOB,
BAaTTMETPOB U JpYrux MpuoopoB. KoHCTpyKIMH, MPUHIMIBI PaOOTHI, O0JACTH MPUMEHEHHS U METOIUKU
U3MEpPEHUI COOTBETCTBYIONIMX JJICKTPUYCCKUX BEIMYMH PACCMATPUBAIOTCA B Kypcax (QU3MKH U
ANEKTPOTEXHUKH.

KoHTpoJibHbIE BOPOCHI

Kakoe neiicTBre oka3pIBaeT 3JIEKTPUUECKHI TOK HAa OPraHU3M YesioBeKa?
UTto Takoe 31eKTPOTpaBMbI?
KaxoBbl mpUUYUHBI AIEKTPOTpaBMaTU3Ma?
Ot kakux (aKkTOpOB 3aBUCUT HCXOJI MOPAKEHUS DJIEKTPUUECKUM TOKOM?
Oxapakrepu3yiTe JOMyCTUMBbIE YPOBHU HAINPSKEHUS U TOKA.
[lepeuncnure OCHOBHBIE CIy4yau BKIOUYEHHS YEIOBEKA B AIEKTPOCETD.
Yro Takoe 1maropoe HarpspkeHue?
[lepeuncnure OCHOBHBIE CIIOCOOBI U CPEJCTBA IIEKTPO3AIIUTHI U OXapAKTEPUYITE UX.
KakoBa kmaccupukanuss MNpPOU3BOACTBEHHBIX IMOMEUIEHUH IO CTENEeHH OMNACHOCTH IMOPAKEHUS
AIEKTPUIECKUM TOKOM?
. UTo Takoe 3allUTHOE 3a36MJIEHME M KaK C €ro IOMOULIbI0 OCYILECTBIISETCS 3alllMTa YEJIOBEKAa OT
MOPaXEHUS JIEKTPUUECKUM TOKOM?
11. Yro Takoe 3aHyJ€HHE M KAKOB MIPUHIUI 00eCHeueHHs 3JIEKTPOOE30MacCHOCTH € €ro MOMOIIbIO?
12. Yro Takoe 3amUTHOE OTKIFOUYCHUE U KAKOBBI PUHITUIIBI €70 PabOTHI?
13. Ha3oBuTe MHIUBUAYaIbHBIE CPEICTBA 3AILUTHI OT TOPAKEHHSI ANEKTPHUECKUM TOKOM.
14. Yto Takoe MOJIHUEOTBOL?
15. Kakue THIBI MOTHUEOTBOAOB CYIIECTBYIOT?
16. Yro Takoe 30Ha 3alIUTHl MOJIHUEOTBO1a?

CoNoUA~AWNE

=
o

I'naBa 21. be3onacHocTh pa6doThl 000PY/10BAHMA MO/ AaBJIeHHEM BbIllle aTMOC(EpPHOro

[Ipu ocymIecTBICHUN PA3IUYHBIX TEXHOJIOTHYECKUX MPOIECCOB, TPOBEICHINH PEMOHTHBIX PadoT, B OBITY U
T.A. HHUPOKO PpacupOCTpaHCHBI pPa3jIndHbIC CHUCTEMBI IIOBBIIICHHOI'O MOaBJICHUSA, K KOTOPBIM OTHOCHUTCH
clenyoiiee 00opyIoBaHUE: TPYOOMPOBOIbI, OANIIOHBI U €MKOCTH AJII XPAHEHHS WU TEePEBO3KH CKATHIX,
CKMXXCHHBIX MW PaCTBOPCHHBIX TIa30B, IMAPOBBIC W BOAAHBIC KOTJIbI, TIa3rojJbACpPbl W JAP. OCHOBHOI1
XapaKTePUCTHKOW ATOr0 00OpYIOBaHUS SBJISETCS TO, YTO JABIEHUE ra3a WM KUJIKOCTH B HEM IPEBHIIIACT
aTMocdepHoe. Imo 000pyI0BaHNUE MPUHATO HA3BIBATH COCYIaMU, PAOOTAIOIIIMMHU TI0]T JABJICHUEM.
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OcHoBHOE TpeOOBaHME K 3TUM COCYAAM — cOOII00€eHUe UX cepMemuyHOCmy Ha IPOTSKEHUN BCETo Iepuoia
JKCIUTyaTaluu. ['€pMETUYHOCTh — 3TO HENPOHHULAEMOCTH JKHIKOCTSAMHU M Ta3aMH CTEHOK M COCIUHCHHM,
OTPaHUYMBAIOUINX BHYTPEHHHE OOBEMBI COCYJOB, paloTalomux Ioja JaBieHueM. Kpome 3TUX cocynoB
TpeOOBaHUS IO TEPMETUYHOCTH 0053aTENbHBI U I BAKYYMHBIX YCTaHOBOK U 060py;[0BaHH511.

! BakyyMHBIM Ha3bIBalOT 06OPYIOBaHHE, B KOTOPOM Pa3IHUHBIC TEXHOJIOTHUECKHE MPOLECCHl IPOTEKAIOT B CPEE PA3PEeKEHHBIX
razoB. C (uU3MUYECKOIl TOUKM 3pEHUS] K Pa3pEKCHHBIM OTHOCSTCS T'a3bl, HAXOIIUECS MPU CTOJIb MAJIBIX JABJICHHSX, YTO CPEIHSIS
JUIMHAa CBOOOZHOTO Ipo0Oera MX MOJEKYJ COM3MEpPHMa C JIMHEHHBIMH pa3MEepaMH TOTO O0OpYyIOBaHMS, B KOTOPOM 3TH Ta3bl
HaXOZSTCSL.

JIroOble cocyabl, paboTaromue Mo JaBICHUEM, BCEr/la MPEICTABIAIOT COOONH MOTEHIHAIbHYIO OIACHOCTD,
KOTOpast IPU OIPENIEICHHBIX YCIOBHIX MOXET TPaHC(OPMHPOBATHCS B SIBHYIO (OPMY M TOBJICYD TSKEIbIC
nocaencTsus. Pasrepmerusanus (morepst repMETUYHOCTH) COCYI0B, pabOTAIOIIUX O] AABJICHUEM, 10CTaTOYHO
4acTO COIIPOBOXK/IA€TCS BOSHUKHOBEHUEM JIBYX I'PYIII ONTACHOCTEH.

IlepBass M3 HUX CBsi3aHa C B3pBIBOM COCYAAa WIM YCTAHOBKH, paloTarouieid noj naaBieHueM. B3pbiBoM
Ha3bIBAIOT  OBICTPONPOTEKAIOMMKA  Tpouecc (PU3MUECKUX W XHMHUYECKUMX IPEBpAIlEHUI  BEIIECTB,
COIIPOBOKAAIOIIUIICS OCBOOOXKAEHNEM OO0JIBIIOrO KOJUYECTBA SHEPTUU B OTPAaHUUEHHOM 00bEME, B pe3yJbTaTe
KOTOPOTO B OKPYXKAIOI[EM MPOCTPAHCTBE 00Opa3yercss M PACIPOCTPAHSETCS yAapHas BOJNHA', CIIOCOGHAs
CO3J1aTh YIrpo3y JKU3HU M 3/10pOBbIO Jtofiel. IIpu B3pbIBE MOXKET MPOU30HTH paspylleHHE 3JaHHs, B KOTOPOM
pacmosoXKeHbl cocybl, padoTarolKe MoJ JaBJICHUEM, WIM €r0 YacTed, a TaKKe TPaBMHpPOBAHUE IE€pCOHaNa
pa3eTarIUMUCI OCKOJIKaMU 000pyA0BaHUS.

T o 9 o 9 o o

YZ[apHOI/I BOJIHOM HA3bIBACTCs PACIPOCTPAHCHUC B FaSOO6paBHOI/I, JKHUJIKONU WKW TBEPAOU CpEAC IMOBCPXHOCTHU, HA KOTOPOU

MIpOUCXoauT CKa‘IKOO6p33HOG NOBBIIICHUC NaBJICHUA, COMNPOBOXAANOMICECA HN3MCHCHUCM IUIOTHOCTH, TEMIICPATYPblI U CKOPOCTU
JABUIKCHUS CPCABI. OTa MOBCPXHOCTb HA3BIBACTCA MMOBECPXHOCTHIO B3PbIBA WJIN CKAYKOM YIIJIOTHCHUA.

Bropas rpymnmna omnacHocTeil 3aBUCHT OT CBOWCTB BEIIECTB, HAXOJAIIMXCS B 000pYIOBaHUH, paboOTarOIIEM
1oJl JaBlieHHEeM. Tak, OOCIHYXHBAIOIIMK MEPCOHAT MOXKET MOJNYyYUTh TEPMHUYECKHE OXOTH, €Clii B
pasrepMeTU3MpOBaBLICHCSl YCTAHOBKE HAXOJWIIMCh BELECTBA C BBHICOKOM MM HM3KOW Temmeparypoil. Eciu B
COCyJle HaxXOWMJIUCh arpEeCCUBHBIC BEIIECTBA, TO PaOOTAIOIIME MOTYT IOJYYUTh XUMHUYECKHE 0KOTH; KpOME
TOro, MPU 3TOM BO3HMKAET ONACHOCTb OTPAaBJICHMs NEepcoHana. PaaualnvoHHas ONacHOCTh BO3HUKACT IpPU
pasrepMeTH3ali yCTAaHOBOK, COJEPKAIIUX pa3IMYHbIe PaJMOAKTHBHBIC BEIIECTBA. TakuM o0pa3om, i
obecrieyeHnss 6E€30MAaCHOCTH MEpCOHaja, OOCIYKHUBAIOLIETO COCYHbl MOJ AABJIEHUEM, BECbMa Ba)KHO, YTOOBI
SKCHAyamupyemoe 060py008anue CoOXpaHsno 2epmemuiHoOCb.

PaccMoTpuM OCHOBHBIE BUIBI COCYJIOB U alIlapaToB, pabOTAIONIMX MO JaBICHUEM.

Tpyb6onpoeoosi — 3T0 yCTPOUCTBA ISl TPAHCIOPTUPOBKH skuJKocTel U ra3os. [lo cymectByromemy ['OCTy
14202-69 Bce ®UIKOCTH U ra3bl; TPAHCHOPTUPYEMBIE IO HUM, pa30OMTHl Ha AecATh rpymm. [ onpeneneHus
BUJAa BEIIECTBA, TPAHCIOPTHPYEMOTO MO TPYyOONpOBOJAM, WX OKPAIIUBAIOT B COOTBETCTBYIOIIWE IIBETA
(omo3HaBaTeNbHas OKpacKa):

Bona — 3€JICHBIN
ITap — KpacHBbII
Bo3znyx — CHHHI

I"a3bl roproyne u HErOprOYne — KEJIThII
Kucnorst — OpaHKEBbIN
[{enoun — (uoneToBbIit
Kunkoctu roproune u Heroprouue — KOPUYHEBBIN
IIpoune BemecTsa — cepblid

Kpome onoznaBarenbHON OKpacku Ha TPYOOIPOBOJIbI HAHOCAT KPacKoil mpeaynpeauTeabHble (CUTHATBHBIEC)
LIBETHBIE KOJIbIIA:
L{gem nanocumozo Tpancnopmupyemvle gewjecmea Ha mpyb6onpoeoo Koivyda

KpacHprii — B3peiBooniacHbI€, OrHEONIACHBIE, JIETKOBOCIIIIAMEHSIOLIHECS
3eseHbIi — be3onacHsle WM HENTPaJIbHbBIE
XKentoiit — ToxcuuHble MM MHOM BUJ ONTACHOCTH, HAIpUMep IIIyOOKHUIl BaKyyM, BBICOKOE
JaBJIeHNe, HAJIMYNe paJualuu
KonnuecTBO CUTHANBHBIX KOJEI ONPEAENseT CTENEHb ONacHOCTU. banionvl — 3TO cOCynbl JUId

TPAaHCIIOPTHPOBKM M XPAaHEHUS CKAThIX M PACTBOPEHHBIX ra3oB. Pasmmuator (cormacHo ['OCTy 949-73)
6amtonsl Manoi (0,4—12 m), cpenueit (20-50 1) u 6oxpmoit (80— 500 1) BMectuMocTu. B 3aBucHMOCTH OT
COZEpIKAIINXCSl Ta30B OANIOHBI OKPAIIMBAIOT B COOTBETCTBYIOIIME CHUTHAJIBHBIC IIBETA, a TaKXKe Ha HX
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MOBEPXHOCTh HAHOCAT HAJIUCh, YKA3bIBAIOIIYIO BUJ ra3a, a B pse CIy4aeB — OTIUYHUTEIbHBIC MOIOCHI (Ta0l.
21.1).

B BepxHelf wYacTu KaXAOro CTaJbHOrO OajyloHAa BBIOMTHI CIEAYIOLIME JaHHBIC: TOBAPHBIM 3HAK
MPeaNPUATHI-U3TOTOBUTENS; 1aTa (MECSI U T'OJ) U3TOTOBJIEHUSI (IIOCIEIHEr0 UCTIBITAHUS) U TOJ CIETYIOIIEro
UCTIBITAHUS; BHJI TEpMOOOpabOTKM MaTepuaia Oamiona; pabouee u mpoOHOE rHapaBIudeckoe nasienue, Mlla;
€MKOCTb OajioHa, Ji; Macca 6amioHa, kr; kieiiMo OTK; o6o3HaueHnE AEHCTBYIOIIETO CTaH apTa.

Kpuocennvie cocyow npeqHazHaueHbl JUIsl XpaHEHUS! U TPAHCHOPTUPOBKM PA3JIMYHBIX CKM)KEHHBIX T'a30B:
BO3/yXa, Kuciopona, aproHa u aAp. B coorBerctBuum ¢ I'OCTom 16024-79 E uX BBIIYCKAIOT IIECTH
tunopasmepos; 6; 3; 10; 16; 25 u 40 1. DTU cocyapl MAPKUPYIOTCS ClieayrommumM oopasom: Hampumep CK-40 —
COCyll KpHOTeHHBbIH eMKOCThio 40 1. CHapyXu HX OKpalIMBaIOT CEpeOpPUCTON MM O€loil SMalblo U
[IOCEPEAMHE HAHOCAT OTJIMUUTENBHYIO IOJIOCY C HA3BAHHMEM CXKM)KEHHOI'O ra3a, HaXOJSILIErocs B COCYE.
Kpome paccMOTpeHHBIX COCYOOB IJisi XpaHEHHs] OOJIBIIUX KOJMYECTB CHKIDKEHHBIX T'a30B HCIIOJIB3YIOT
CTalMoOHapHbBIE pe3epByaphl (00bemoM 10 500 ThIC. 1 U Oonee), a s UX MEPEBO3KH — TPAHCTIOPTHBIE COCY/IBI
(mcTepHsl), UMeroue 00beM 110 35 ThIC. JI.

l'azeonv0epol IpeJHA3HAYCHBI U XPAaHEHUS] M BbIIa4H OOJBIINX KOJMYECTB CXKATHIX T'a30B, OTAEICHUS OT
HUX MEXaHWYEeCKUX MpUMecel M Apyrux uenei. PaznuuaroT ra3rosibaepbl BHICOKOTO M HU3KOTO JaBieHHs. B
IIEPBBIX M3 HUX CXKATHI ra3 HAXOAWUTCHA 10 OJAHMM M3 ClEQyloluX naBieHuil: meHee 25; 32 u 40 Mlla.
[a3robAepbl HU3KOTO AABICHUS PACCIMTAHbI HA GOJIBIION 0GbEM XPaHUMBIX rasos: 10°-3-107 1.

Ta6nuua 21.1. Ilsera okpacku 6aLioHOB

Tas Ileem oxpacku | Texcm naonucu Ilgem Llsem
baanona Haodnucu noaocut
A3or YepHbrii A3sor XKenorit Kopwme-
BB

AMMMHAK - XKeatwit AMMHak Yepumit —
AprgH TexHHue- YepHnlit AproH TtexHuye- Cunwii Cunnit
CKMit CKMit "
Auetunen bennnit AuermneH Kpachmiii -
Byran Kpachsrii Bytan Benwrii —
Bonopon Temno-3enenniit  Bonopon KpacHbiit ~ =
Bosoyx YepHuuiii Cxartolit Bo3nyx Benprit —
Kucnopon, - Tony6oii Kucnopon Yepuoii —
Yraexkucnora YepHbiit Yrnekucnora Kentniit  —
Xjop 3aluTHbIN — - 3eneHnii
Hpyrue ropioune KpacHbiit Haumenosanne Benbiii —
rasbl rasa
Hpyrue Heropio- YepHsiit HaumeHoBaune Xenrteiit —
4Me rasbl "rasa

. 1

KpoMe paccMOTpeHHBIX TI€pMETHYHBIX YCTPOMCTB M YCTAHOBOK IPUMEHSAIOT TaKKe aBTOKJIABBI ,
KOMIIPECCOPHI~, KOTJIBI.

I ABTOKJIaBHI — TCPMETHUYHBIC YCTAHOBKH, MPCAHA3HAUCHHBIC JIA MPOBCACHUA PA3JIMYHBIX TCIVIOBBIX U XUMHUYCCKUX ITPOLECCOB

T10/] OBBIIIEHHBIM JaBJICHUEM.
2 N 5
Komrpeccopsl — ycTpolcTBa /Il HOIyYEeHHMS CKATOr0 BO3AyXa JaBieHneM cBbimre 3-10° Ia.

B Hameit crtpanHe oOecnedeHue O€30MaCHOCTH PAa0OThl T'E€PMETUYHBIX YCTPOMCTB periaMeHTHpYeTCs
HOPMAaTUBHBIM JIOKYMEHTOM:

«IIpaBuna yctpoiicTBa M 0€30mMaCHONW HKCIUTyaTalliM CTAllMOHAPHBIX KOMIIPECCOPHBIX YCTAHOBOK,
BO3yXOIPOBOJOB U Ta30IPOBOJOB» U JP.

PaccMoTpuM Tenepb OCHOBHBIE NMPUYHMHBI, NMPUBOISIINE K pasrepMETH3allMUd COCYJIOB, pabOTaOLIMX MO
naBiieHreM. VX mpUHSATO AeTUTh Ha SKCIIITyaTallMOHHbBIE U TEXHOJIOTHYECKHE.

[TepBoii IKCIITyaTallMOHHON NPUUYUHOM pa3srepMeTU3alUM SIBISIETCS 00pa306aHue 83pblBOONACHbIX CcMecell,
COCTOSIIIUX W3 TOPIOYMX Ta30B, MAapoB WM XKUAKOCcTeH M okuciurens. IlpumepoMm Takux cmeceil MOTYT
CIIY>KMTb allETWIIEH U KHACIOPOJ, BOJOPOJ U KUCIOPO, Maphl 3TUIOBOTO CIIMPTA U KUCIOPOA U Ap.

B3pbIBoomacHble CMECH «TOPIHOYEEe—OKHUCIIUTENb» MOTYT BO3TOpaTbCcs W B3pBIBATHCA, €CIUM HMEETCs
MHUIMATOP (MCTOYHMK) 3a)KUTaHMs, B KAYeCTBE KOTOPOT0 MOKET BBICTYIHTD JIEKTPHUECKas HCKpa (Harmpumep,
BO3HHUKAIOIIAsl B Pe3yJbTaTe HAKOIUIEHHUSI CTaTHUECKOIO 3JIEKTPUYECTBA), UCKPHI OT ra3o- M 3JIEKTPOCBAPKH,
UCKpBl, BO3HUKAIOIIHME OT YAapa CTAJbHBIX IPEIMETOB, Harperble Tena M Jp. CyIecTBYeT Takke Pl
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CaMOBOCIUIAMEHSIOIIMXCSl CUCTEM, Ui KOTOPBIX HE TpedyeTcs MHHUIMATop 3axkuraHus. [IpumepoMm Takux
CHCTEM MOTYT CIYXHTh HATPUM WM KaJui, KOTOpbIe NpPH HOPMAJIbHON TeMIepaType B3pbIBAOTCA INpHU
COIIPUKOAHOBEHUH C XJIOPO(HOPMOM.

JUis mpenoTBpallieHusl B3pBIBOB CIEAYET MCKIIOYaTh BO3MOXKHOCTH OOpa30BAaHUs CUCTEM «TOprouee—
OKHCIIUTENbY, IPEIOTBpAIaTh HHUIIMUPOBAHUE TOPEHUS, a TAK)KE 00ECTIEUNBATD JIOKATM3ALMIO 0Yara TOpeHHs..

Ncknwouutbh oOpa3oBaHHUE B3PDBIBOOMACHBIX CMECEH B CHCTEME «rOpryYee—
OKHCIIUTEbY» MOXHO CIEIYIOIUMH TMyTSAMH. Bo-TIepBBIX, MaKCHMajJbHO OTPAHWYMBATH KOHIICHTPALIUIO
TOPIOYEro BEILIECTBA B CMECH C OKHCIUTEIEM, YTOObI B 3TOM CHUCTeMEe He 0Opa3oBbIBAJIACh B3PbIBOONACHAsS
cMech. Bo-BTOPBIX, peKOMEHIyeTCsl OOABIATh K B3PBIBOOIIACHBIM CMECSAM «TOPIOUEe-OKUCIUTENb) UHEPTHBIC
KOMIIOHEHTBI, Ha3biBaeMble (iermaruzaropamu. [IpuMepoM TakuX BEIIECTB MOIYT CIYXHTb a30T H
YIIIEKUCIBIN Ta3. DTH BEIIECTBA HE YYAaCTBYIOT B PEAKLIUU TOPEHHSI U CIIOCOOHBI €€ TOPMO3HUTb.

Jus Ttoro uYroObl NpeAOTBPAaTUTh MHULUMPOBAHME Mmpolmecca TOpPEHUS,
HEOO0X0MMO HEHTPAIM30BaTh MCTOYHHKHU 3KUTAHUSA. DTO JOCTHraeTcs 3a3eMJICHHEM OOOpYyIOBaHUS IS
UCKJIFOUYEHHUS] BO3MOXXHOCTH HAKalJIMBaHMUs CTATHYECKOIO 3JIEKTPUUYECTBA, NMPUMEHEHHEM Oe3HMCKpPOBOro (He
JAIOIET0 UCKP B MPOLIECCE IKCIUTYaTallui ) MHCTPYMEHTA U IPYTHMH MEPOTIPUSATHIMU.

JJokanu3zanumo ouyara TOpPEeHUS NPUMEHSIOT, €CIM CYIIECTBYET BEPOSTHOCTb OOpa30BaHMS
B3pBIBOONIACHOW CMECH M  HMEeTCs HMHHLIMATOp 3aXUraHus. B sToM  ciiyyae  HCHONB3YIOT
OTHEB3PbIBOIIPETPAIUTEIH, KOTOPbIE OTPAHUYMBAIOT OYar TOPEHUs B IIpeJesaX ONpe/e]IeHHOro anmnapara uin
ra3oInpoBo/ia, CIOCOOHOTO BBIAEPKATH MOCIEACTBHS TopeHus. [lepenaya ropsimeii cMecu B Ipyrue anmaparsl,
TaKUM 00pa3oM, UCKITFOUAETCS.

Bropas skcmmyaTanMoHHas TMpPHYMHA pa3repMeTH3aldd YCTAaHOBOK M ammapaToB, padOTAarOMIUX IO
JaBJIeHMEM, — 3TO TaK Ha3blBaeMble IOOOYHBIE IPOLECCHI, MPOTEKAIOUIMEe B HUX U MPHUBOAAIME K
MOCTETICHHOMY HM3MEHEHHI0O W Pa3pyIICHHIO KOHCTPYKIMOHHBIX MAaTEPHUaloOB, M3 KOTOPBIX 3TH YCTaHOBKH
U3roToBlieHbl. [IpuMepamMu TakuMX MPOLIECCOB MOTYT CIYKUTh KOpPPO3Usi CTEHOK ammapaTroB, oOpa3zoBaHUE
HAaKWUOM HAa CTEHKaX KOTJIOB, YMEHbBIIECHHE NMPOYHOCTHBIX CBOIMCTB MaTEpUAIOB yCTAaHOBOK W Ap. Jus Toro
YTOObI MCKIIIOYUTH BIMSHUE NMOOOYHBIX MPOLIECCOB, HEOOXOIMMO CBOEBPEMEHHO M KaueCTBEHHO IPOBOJUTH
npopUIAKTUIECKHE U PEMOHTHBIE Pa0OTBI COCYJOB, pabOTAIOUIMX IO AABICHHEM, a TaKXKe MPABHWIBHO HX
9KCIUTyaTUPOBATh.

Texnonocuueckue npudunbl paszepmemusayuy — 3T0 pa3IUYHbIe 1e(QEKThl (TPEIIUHbI, BMATHHBI, 1e()eKThI
CBapK{ U Jp.), BO3HUKILUE MPU H3TOTOBICHUHU, XPAHEHUH U TPAHCIOPTUPOBKE COCYIOB, pabOTAIOLIUX IOJ
TaBIICHUEM.

Jlisi CBOEBpEMEHHOI0 OOHApyKeHHs 3TUX JAe(PEKTOB MPUMEHSIOT pa3InYHble METO/bl KOHTPOJIS: BHELUIHUN
OCMOTpP COCYJOB U amlapaToB, pabOTalOMMX TI0J MJaBICHUEM, Hepa3pyLIalonie METOAbl KOHTPOJI
(JIIOMUHECLIEHTHBIE, YIbTPAa3BYKOBbIE WM PEHTTEHOBCKHE METOAbI), THAPABINYECKHE HCIBITAHUS COCY/OB,
MEXaHUYECKHE UCIIBITAHUS MaTEPUAIIOB, U3 KOTOPBIX U3TOTOBIIEHBI COCY/IBI, H JIP.

Meps! 6€30MacCHOCTH MPU HKCILTYaTAI[MH Fa30BbIX OAJIIOHOB:

" ra3oBble OAUIOHBI HEOOXOAMMO XPAHWUTh B BEPTUKAIHHOM TIOJIOKEHUU B MPOBETPUBAEMOM NOMEIICHUH

WM o HaBecamu. VX cienyer 3amuiarh oT JecTBUS NPSAMBIX COJHEUYHBIX JTydei U 0cakoB. bayioHsl
HE JIOJDKHBI XPAaHUTHCS HA PACCTOSTHUM MeHee | M OT pazuaTopoB OTOTUICHHS M OJIMKE 5 M OT OTKPBITOTO
OTHS,

" HEeb3sl IEPEeHOCUTH OAJUIOHBI Ha TUIeYaxX WM pyKaMu B 00XBar;

" SKCIUTYyaTHPOBATh MOKHO TOJBKO MCIpaBHbIE OayuloHbl. X Ha/lo ycTaHaBIMBaTh BEPTUKAIBHO HA MECTE
npoBeieHusT padoT M Ha/EKHO 3aKPEIUIATh JUIS TPEJIOXPAHECHUST OT NaJeHUs. Y CTAaHOBJICHHBIH OasioH
JOJDKEH OBITh HAJEKHO 3allUIIEH OT BO3JEHCTBHS OTKPBITOTO OTHS, TEIIOBOTO M3JIYYEHHUS U NPSIMBIX
COJIHEYHBIX JIy4YeH.

KoHTpoJibHBIE BONIPOCHI

JlaiiTe onpeneneHne MOHATHS «COCY/T, paOOTAIONTUN IO/ TaBICHUEM).

Kakwue BuabI cocy10B, pabOTaIONUX MO/ JaBICHUEM, Bbl 3HaeTe?

Urto Takoe CUTHAIIbHAS OKpacka TPyOOIpOBOIOB?

[lepeuncnure 11BeTa OKpacku OATTIOHOB.

KakoBbI 0CHOBHBIE yCITOBUS 0€30MMaCHON IKCILTyaTaI[iu COCYAO0B, paOOTAIOIIUX 1O/ TABICHUEM?
Kak HeoOX0oaMMO XpaHUTh U TPAHCIIOPTUPOBATH COCYBI, pa0OTAIOIIUE IO 1aBICHUEM?

ok wnE
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I'naBa 22. IloxkapHasi v B3pbIBHasi 0€301IaCHOCTH
22.1. OCHOBHBbIE IOHATHS

Ilooxcapom Ha3bIBAIOT HEKOHTPOJIMPYEMOE TOPEHUE, PA3BUBAIOILEECS BO BPEMEHU U NIPOCTPAHCTBE, OMACHOE
IUIg JII0JIe M HaHoCsIee MaTepuanbHblil yuiepO. [loowcapHnas u e63pwienas 6Ge3onacHocms — 3TO CUCTEMa
OpPTraHU3aIMOHHBIX ¥ TEXHUYECKUX CPEACTB, HANpPaBJICHHAs Ha NMPO(UIAKTUKY W JUKBUIALHUIO TOXAPOB H
B3PBIBOB.

[To>xapbl Ha MPOMBINUICHHBIX MPEINPUATUSIX, HA TPAHCIOPTE, B OBITY NPEACTABISIOT OOJBIIYIO OMACHOCTD
JUIA JIIOICH M MPUYMHAIOT OTPOMHBIN MaTepuaibHblid yiiep6. [loaTtomy Bompocsl oOecrieueHus: MOXKapHOH U
B3PBIBHOI 0€30MacCHOCTH UMEIOT IOCYIapCTBEHHOE 3HAUYCHUE.

Paccmorpum  (u3uKO-XMMUYECKHME OCHOBBI ~ IIpolecca TOpeHus. [opeHue — 3TO  CIOXKHOE,
ObICTpOITpOTEKaroIIee (PU3UKO-XMMHYECKOE TPEBPALICHNE BEIIECTB, COMPOBOXKIAIOIIEECS BBIACICHUEM TeIjia U
cBera. [IpumMepoM Takux 3K30TEPMUYECKUX PEAKLUUN TOPEHUS MOXKET CIIYXKUTh B3aUMOJICUCTBHUE YIJepoja,
BOJIOPOJAa U METAHA C KMUCIOPOJIOM:

! 3K30TepMI/I‘{eCKI/IMI/I Ha3bIBAOT XUMHUYCCKUC PCAKIINU, ITPOTCKAIOMIINE C BLIACJICHUCM TCILIA.

C+0;, = CO; + 383,5 x/Ix/MoIb; (22.1)
2H; +0, = 2H,0 +517,7 xJI>x/MOb; (22.2)
CH4 +2C, = CO; + 2H,0 + 882,0 x/Ix/monb.  (22.3)

Takum o0pazoMm, isi MpOTEKaHUS Tpolecca TOpeHusl TpeOyercs Haluyhe TpexX (PaKTOpOB: TOPIOYEro
BELIECTBA, OKUCIUTENS U UCTOYHHUKA 3aKUTaHMsl (UMITysbca). Yalne BCero OKUCIUTENEM SIBISETCS KUCIOPOJ
BO3/lyXa, HO €r0 POJb MOTYT BBINOJHATH U HEKOTOpBIE JApyrue BemiecTBa: XJop, GTop, OpoM, oA, OKCHIIBI
azota u Jip. Hexoropsle BemiecTBa (HampuMep, CKaTblil alleTUIIEH, XJIOPUCTBIN a30T, 030H) MOTYT B3pbIBAaThCS C
oOpa3oBaHHeM Temjia U MIaMeHu. ['opeHue OONBUIMHCTBA BEIIECTB IpEKpalaeTcs, Korga KOHIEHTpalus
kucioposa monmwkaercs ¢ 21 nmo 14-18%. Hekoropsie BeriecTBa, HarpuMmep, BOJOPOMA, ITHIICH, all€TUJICH,
MOTYT TOPETh IIPU COAEPIKAHUM KUCI0poaa Bo3ayxa 10 10% u menee.

HcTtounukamMy  3aKUTaHUs  MOTYT  CIYXKUTh  CIIydallHble HCKpPbl  pPa3IM4YHOIO  IPOUCXOXKIACHUS
(amexTpuuecKue, BO3HUKIIUE B pe3yjbTaTe HAKOIUICHHS CTaTUYECKOTO SJEKTPUUECTBA, MCKPHI OT razo- H
AJIEKTPOCBAPKH U T.J.), HATPEThIE T€Ja, IEPETPEB IEKTPUUECKUX KOHTAKTOB U JP.

PaznuuaroT monHoe M HemojHoe ropenue. Ilporeccel MOJHOTO TOpPEeHUsT NPOTEKAOT MpH H30BITKE
KHCIIOpO/ia, a NPOAYKTaMU pEaKIMM SBISIOTCA BOJA, TUOKCUABI CEphl M Yriaepoaa, T. €. BEIeCTBa, HE
CIOCOOHBIE K JanbHEHIIeMy OKHUCIeHHIo. HemojgHoe ropeHue MPOMCXOTUT IPHU HEAOCTATKE KHUCIOpPOJa,
MPOAYKTAMU PEaKLUU B ATOM CiIydae SBJISIOTCS TOKCHUYHBIE U TOprouHe (T. €. CIOCOOHbIE K JalIbHEHIIEMY
OKHCJICHHIO) BEILIECTBA, HAIIpUMep, OKCUJ YIIIepo/a, CUPTHI, allbAETH b, KETOHBI U Jp.

B 3aBucuMocTH OT CBONCTB TOprOYeil cMmecu ropeHue ObIBae€T TOMOT€HHBIM U TreTeporeHHbIM. llpu
TOMOT€HHOM TOpPEHMHM TOpHOYEE BEIIECTBO M OKHUCIUTENb HMMEKT OJMHAKOBOE arperaTHOE COCTOSHHE
(Hampumep, cMech FOpPIOYEro ra3a U Bo3/yXa), a IpU TeTepOreHHOM — BEIECTBA MIPU TOPEHUH UMEIOT TPaHUILY
pazzena (HanpuMmep, TOpEHHE TBEPABIX MIIN JKUJKUX BEILECTB B KOHTAKTE C BO3yXOM).

[Io ckopoctu pacnpocTpaHEHHS IUIAMEHU pAa3IMYyaloT CIEAYIOIIME BUJIBI TOpeHUs: AeduiarpallioHHOE
(CKOpOCTb pacHpoCTpaHEHHUs MJIAMEHU — JIECSITKH METPOB B CEKYHAY), B3pBIBHOE (COTHU METPOB B CEKYHIY) U
JIETOHAIIMOHHOE (THICSIYM METPOB B CEKYHy). 1l MOKapoB XxapakTepHO JediarpalluOHHOE FTOPEHHE.

[TpunsTo pa3nuuarh OenHble U Oorarble TOPIOYME CMECH B 3aBUCUMOCTH OT COOTHOILIEHMS TOpPIOYEro U
okucinurens. benHbie cMecu coziepkaT B U30BITKE OKUCIUTEND, a OoraThle — roproyee.

IIpouieccel BOSBHUKHOBEHHS FOPEHUS CIEAYIOLIUE:

" BCHBIIIKA — OBICTPOE CrOpaHKe TOPIOYel CMECH, He COTIPOBOXKAaoIIeecs 00pa30BaHUEM CXKAThIX Ta30B;

® BO3TOPAaHHE — BO3HUKHOBEHHUE TOPEHMSI MO IEHCTBUEM UCTOUYHHKA 3a)KUTaHUS;

" BOCIJIAMEHEHHE — BO3TOPAaHUE, COMTPOBOXK/IAIOIIEECS MOSBICHUEM TJIaMEHU;

" CaMOBO3rOpaHME — SIBJIECHUE PE3KOr0 YBEIMUYEHUS CKOPOCTH 3K30TEPMUYECKUX pEaKLUi, IPUBOLIIILEE K

BO3HHUKHOBEHHIO FTOPEHUS BEIIECTBA IPU OTCYTCTBUU UCTOYHHMKA 3a)KUTAHUS;

" CaMOBOCIUIAMEHEHHUE — CAMOBO3TOPaHUE, CONIPOBOKIAOIIEECS MOSBICHUEM TUIAMEHHU.

B3pbiB — upe3BblYaifHO ObICTpOoe XHMHUYECKOE€ (B3pbIBUATOE) MpPEBpALICHHE, COMPOBOXKAAIOIIEECs
BBIJICJIEHUEM SHEPIHH U 00pa30BaHUEM CHKATBIX a30B, COCOOHBIX MMPOU3BOAUTE MEXaHUUYECKYIO PaloTy.
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[Tpu moskape Ha Jro/eil BO3IEHCTBYIOT CIIEAYIOIINE OMacHbIe (DaKTOPHI: MOBBILICHHAs TEMIIEpaTypa BO3ayXa
WIH OTZENbHBIX IPEIMETOB, OTKPBITBIN OTOHb U UCKPbI, TOKCUYHBIE TPOIYKTHI CTOpaHUs (HalpuMep, yrapHbli
ras), 1bIM, IOHUKEHHOE COJIEp’)KaHNE KUCIOPOa B BO3AYXE, B3PhIBBI U JP.

OneHuM MOXKApHYK ONAcHOCTH (T0’KAPOOMACHOCTh) PA3JIMYHBIX BEILECTB W MATEPHAJIOB, YUMTBHIBAas HX
arperaTHoe COCTOsIHUE (TBepAoe, )KUIKOE WM razoodpasHoe). OCHOBHBIC MMOKA3aTeNH MOXKAPHOW OMACHOCTH —
TeMIlepaTypa CaMOBOCIIJIAMEHEHHS U KOHLIEHTPALMOHHBIE IIPE/IeIbl BOCIIIIAMEHEHHUS.

Temnepamypa camogeocniamenenusi — MUHUMaJIbHAsl TEMIIEpaTypa BELIECTBA WM MaTepHalla, Ipu KOTOpOi
IIPOUCXOJUT PE3KOE YBEIMUYEHHE CKOPOCTH SK30TEPMUYECKHUX PEAKIMH, 3aKaHUMBAIOIIEeCs IJIaAMEHHBIM
ropeareM. OTiMuue 3TOro Ipouecca OT IpOoLecca BO3TOPAaHUS 3aKIIOYaeTcs B TOM, YTO NPU IOCIEIHEM
Ipolecce 3aropaercs TOJIbKO MOBEPXHOCTh BEILECTBA WM MaTepualla, a IpU CaMOBOCIUIAMEHEHUU TOpEeHHE
IIPOUCXOJUT BO BceM oObeme. llporecc camoBocmiiaMEHEHMsI MPOUCXOAUT TOJNBKO B TOM CIIydae, €clid
KOJINYECTBO TEIUIOTHI, BBIIEISIEMOE B IIPOLIECCE OKUCIIEHUS, IIPEBBICUT €€ OTAAauy B OKPY’KAIOIIYIO Cpeay.

CMmecu roprouMx Tra3oB, IApOB U IbLIM C OKUCIMTEIEM CIIOCOOHBI IOPETh TOJBKO IIPU OIPENEICHHOM
COOTHOILIEHUH B HUX FOPIOYEro BelecTBa. MUHUMAIbHYIO KOHLEHTPALMIO TOPIOYEro BEIEeCTBa, IPU KOTOPOM
OHO CIIOCOOHO 3aropaTbCs W PACHPOCTPAHATH IUIAMS, HA3BIBAIOT HUMCHUM KOHYEHMPAYUOHHHIM HPeOeiom
gocnaamenenus. HanOombIlyl0 KOHIIEHTPALMIO, IPU KOTOPOH €llle BO3MOYKHO FOPEHME,. Ha3bIBAIOT BEPXHUM
KOHIICHTPALIMOHHBIM TIPE/IETIOM BOCIUIaMeHEHHUs., OO0JacTb KOHLEHTpAlMM MEXAY OTHMH TpeaeiaaMu
MIPEACTABIISET COO0M 0bracmsb 80CnIAMEHEHUS.

3HaueHus HW)KHETO W BEPXHEro IPENE]OB BOCIUIAMEHEHUs HE SIBISIOTCS MOCTOSHHBIMM, a 3aBUCAT OT
MOIITHOCTH HCTOYHHMKA BOCIUIAMEHEHHMS, COJAEp)KaHUS B TOpIOYEH CMecHM MHEPTHBIX KOMIIOHEHTOB,
TEMIIEPATYPbI U JaBJIEHUsSI TOPIOYEi CMECH.

KpoMe KOHIIEHTpalMOHHBIX pa3InyaroT U TeMIIepaTypHble Ipeesbl (HUKHUNA U BEpXHUN) BOCIUIAMEHEHMS,
10/l KOTOPBIMU IOHMMAIOT TaKUE TEMIIepaTyphl BEUIECTBA WM MarepHalla, MpU KOTOPBIX €ro HACBILICHHbIE
roprouue mnapsl 00pa3yloT B OKHCIUTEIBHOW Cpelie KOHLEHTpAalMM, PaBHbIE COOTBETCTBEHHO HWXXHEMY U
BEPXHEMY KOHIIEHTPAIIMOHHBIM IIpe/iesiaM pacpOCTPaHEHUs IIAMEHH.

Temnepamypa eocniamenenuss — ’T0 MUHUMallbHasl TeMIIepaTypa BeIlecTBa WM MaTepuaia, Ipu KOTOPOH
OHM BBIIESAIOT TOPIOYME Maphl U Tra3bl C TaKOM CKOPOCThIO, YTO MPU HAJIMYUKM HCTOYHHMKA 3a’KUTaHUs
BO3HHUKAET ycToWuynBoe ropenue. Ilocne ypaseHus 3TOro MCTOYHMKA BEIIECTBO MPOJIOJDKAET ropeTh. Takum
o0pa3om, TemmepaTypa BOCILUIAMEHEHHUS XapaKTepH3yeT CIIOCOOHOCTh BEHIECTBA K CAMOCTOSTEILHOMY
YCTOMYMBOMY FOPEHHUIO.

Temnepamypa ecnviuwiku (ts,) — 5T0 MUHUMAJIbHAsI TEMIIEPATypa FOPIOYETO BEIIECTBA, IPU KOTOPOM HAJl €ro
MOBEPXHOCTBIO 00pa3yloTcs Mapbl WIM Ta3bl, CIIOCOOHBIE BCHBIXHYTh OT MCcTOYHHKA. CKOpOCTh 00pa3zoBaHus
rOpPIOYMX I'a30B NP BCIBILIKE €111€ HEJAOCTAaTOYHA JJIsl BOSHUKHOBEHHUS IIJITAMEHH.

TemnepaTypa BCHBIIIKM HMCIOJIB3YETCA ISl XapAaKTEPUCTHKH BCEX TOPIOUMX KHUAKOCTEH IO TOXapHOU
onacHocTH. [1o ATOMy moka3zaTelnto Bce TOproure KUAKOCTH JIETSATCS Ha JiBa Kjacca: JETKOBOCIUIAMEHSIOIINECs
(JIBX), k KOTOpPBIM OTHOCSTCS HUAKOCTU C TeMreparypoil Bcmblku 10 61°C (OeH3uH, aleToH, dTUIIOBBIN
ciupt u ap.) u roproune (I1IK) ¢ remneparypoii Bensitiku Boime 61°C (Macio, Ma3yT, GopMaIuH U ap.).

TemnepaTypa BOCIUIaMEHEHHUs, TEMIIEPATypa BCIBIILIKH, a TAKXKE TEMIIEpATypHBIE MPEEIIbl BOCIUIAMEHEHUS
OTHOCSTCS K IOKa3aTessiM MoKapHOH onacHOCTH. B Tabin. 22.1 npeacTaBieHbl 3TH MMOKA3aTeNH A HEKOTOPBIX
TEXHUYECKHUX MPOAYKTOB.

[IpTM MHOTHX TBEpJBIX FOPIOYMX BEILIECTB, B3BELICHHBIE B BO3yXe, 00pa3yloT C HUM BOCIUIAMEHSIOIINECS
cMecd. MUHUMaJIbHYIO KOHIEHTPALMIO MBUIM B BO3AYXE, IPU KOTOPOH MPOMCXOAUT €€ 3arOpaHue, Ha3bIBAIOT
HUOKHUM KOHILEHTPAllMOHHBIM TPEAESIOM BOCIUIaMEHEHUs! Nbuld. [IoHATHE BEpXHEro KOHLEHTPAaLMOHHOIO
npejena BOCIUIAMEHEHUS Ul MbUIM HE TNPHUMEHSETCs, TaKk KaKk HEBO3MOXKHO CO3/laBaThb OYEHb OOJIbIIHNE
KOHIEHTPAallMl TbUIM BO B3BEIIEHHOM COCTOSHUU. CBeNeHUS O HIDKHEM KOHIEHTPALlMOHHOM Mpefelie
Bocmiamenenus (HKIIB) HekoTopeIx mbuieit npenctaBieHs! B Tad. 22.2.
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Ta6nuua 22.1. TToka3aTenH n0KapoB3pbIBOONACHOCTH
HEKOTOPbIX TEXHHYECKUX NPOAYKTOB

i - | Bepxnuii kon-
Haszeanue Temnepamypa | Temnepamypa | Huxcruil KoH
mexHu4ecK020 gcnbluku camosocnaa- ueumpam:)ou- uenrrytp:ngg;;f
oC | menenusa (t),| Hviil npeden Hbll
npodyema (e °C CB) gocnaamene- | eocniamere-
Hus, % no Husa, % no -
obsemy obsemy
5,0
Bensun A-66 -39 255 0,76 ,
Bensun A-70 -34 300 00,769 5i6
Kepocun KO-20 55 227 0,9 / -
Kepocun KO-25 40 236 , -
Ma3syT TOTIOYHBIA 140 380 — -
Macino TpaHc- 3
¢opmaropHoe 135—140 270 0,29 iy
YaitT-criupT 33—36 250 0,7 ,

Ta6nuua 22.2. Hmkuuii KOHLEHTPALMOHHBIA mpene
BOCIUIAMEHEHHSA HEKOTOPBIX MbLICH

Toprouas nvinb HKIIB, o/»
TTonucTupon 2352 7
TMonunponuneH 2 ’
TMonuatuieH 40
Lpkonwuii 60
Turan 25
MarHuit 10
ATIOMHUHUIA 66

JKene3o BOCCTAHOBJIEHHOE

Kpome paccMOTpeHHBIX XapaKTEpUCTHUK M0KAPOONACHOCTH BEUIECTB U MATEPUAIIOB, UCIIOIB3YETCS IOHSTHE
rOpPIOYECTH BELIECTBA WJIM MaTepHuala, T. €. UX CIOCOOHOCTH K ropeHuto. Ilo aToMy npusHaKy Bce BEIlEeCTBa
JIeNATCS HA TOproune (cropaeMsie), TPYIHOTOpIOUre (TPYIHOCTOpaeMbIe) U HEroproune (Hecropaecmsie).

['oprourMu Ha3BIBAIOT TAaKHE BEIIECTBA M MaTepHUalbl, KOTOPHIC MPOJOKAIT TOPETh U TOCIE yIaJCHUS
UCTOYHUKA 3aXUraHus. TpyaHocropaeMble BeIIeCTBa CIHOCOOHBI BO3TOpaThCcs Ha BO3AYXE OT HCTOYHHUKA
3aKUTaHus, HO TIOCJIE €r0 YIAAJIICHHUS CaMOCTOATENIbHO TOPETh He MOTYT. Heroprouune BelecTsa U MaTepuasbl HE

CITOCOOHEBI TOpCeTh Ha BO3OYyXC. I[J'I}I KOJIHMYECTBEHHOU XAPAKTCPUCTHUKU TOPHOYCCTHU BCUICCTB U MATCPHUATIOB
HCIIOJIB3YIOT noxKazameib 60320paemocmu B:

5

Q u

rac Qu — KOJINYECTBO TCILJIOTHI, HOJ'Iy‘lGHHBIfI OT UCTOYHHKA ITOXKUT'aHU A,

(22.4)

QO — KOJIMYCCTBO TCIIJIIOTHI, BBII[GH?[GMOﬁ o6pa3u0M IIpU TOPCHUHU B ITPOLUECCEC UCIIBITAHM.

Ecmu Benmmunna B 6onee 0,5, To Marepralibl OTHOCAT K CrOpaeMbIM, I TpyaHocropaembix B = 0,1-0,5, a
JUIsl Hecropaembix — B menee 0,1.

OCHOBHBIMU NPUYUHAMU NOHCAPO8 HA NPOU3800CMEe SABIAIOTCS HapyIIEHHE TEXHOJOTHYECKOro pexuma
paboTel 000PYHOBaHMS, HEUCIPABHOCTH JIIEKTPOOOOPYIOBaHMS, IIJI0Xas TOATOTOBKAa OOOpYAOBaHUS K
PEMOHTY, CaMOBO3TOPAaHUE PA3JIMYHBIX MATEPHATIOB M JpP. B COOTBETCTBMHM ¢ HOPMATHBHBIMHU JIOKYMEHTAMU
(F'OCT 12.1.044-84 «Iloxapnas ©6e3omacHoctb» u ['OCT 12.1.010-76 «B3psiBo6e3omacHOCTh. OO1me
TpeGOBaHMUS») BEPOSTHOCTh BOSHUKHOBEHHS 10Kapa WM B3PbIBa B TEUCHHE rOfa HE JOJDKHA mpesbimars 10°
(omHOM MHITHOHHOW). [l mpenoTBpaiieHus MOXKapoB M B3PHIBOB HEOOXOAMMO HMCKIIIOUUTH BO3MOXKHOCTH
o0pa3oBaHMs TOPIOYEH W B3PHIBOOMACHOW CpeIbl W TPENOTBPATUTH TOSBICHHE B ATOM Cpelie MCTOYHHUKOB
3aKUTAHUS.

[Ipy TPOEKTUPOBAHWM MPOMBIIUICHHBIX MPEANPUATHH CIIEyeT YYHTHIBATH TPeOOBaHUS MOKAPHOU
6e3omacHocti. HeoOxommmo, 4TOOBI HCMONB3YeMBbIE CTPOUTENbHBIE KOHCTPYKIMU oOOnaganu TpedyeMoit
OTHECTOUKOCTBIO, T. €. CIIOCOOHOCTHIO COXPAHSTH IO/ JICWCTBUEM BBICOKHX TEMIIEPATyp MOKapa CBOM pabouune
(GYHKIUH, CBSI3aHHBIE C OTHEMPErpa)xIaroIei, TETTON30IUPYIONIeH UITH HECYIIIeH CITOCOOHOCTRIO.
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Oruenperpaxjaromasi CIOCOOHOCTb CTPOMUTENBHBIX KOHCTPYKIMHA XapaKTepu3yeT HuX CTOHKOCTb K
00pa30BaHMIO TPEILINH UM CKBO3HBIX OTBEPCTHI, Yepe3 KOTOPbIE MPOHUKAIOT MPOTYKThI TOPEHUS UITH TIIaMSl.

Ternouzonupyromas crnocoOHOCTh KOHCTPYKIIMM 3aBHCUT OT HX CIIOCOOHOCTH K TporpeBy. MHorue
CTpPOMTENbHbIE MaTepUalibl IUIOXO MPOBOJAT Terio (00MagaloT HHU3KOM TEIJIONPOBOJHOCTHIO). ITO
OOBSICHACTCSI TEM, YTO OHU HMEIOT MOPHUCTYIO CTPYKTYpY, HpHYEM B HX S4YeHKax 3aKIIOYeH BO3AYX,
TEIUIONPOBOJHOCTh KOTOPOro maina. OrHeCTOMKOCTh MO TEIJIOM30JIUPYIOIIed CIOCOOHOCTH XapaKTepU3yeTcs
MOBBIIIEHUEM TEMIIEPaTyphl B JI000I Touke Ha HEoOOrpeBaeMoil MOBEPXHOCTH KOHCTPYKIMH Ooyiee 4eM Ha
190°C no cpaBHEHHIO C €€ TIEpBOHAYAIBLHON TeMIIEpaTypoi (110 Harpesa).

[Torepss Hecymiell CMOCOOHOCTH CTPOUTENHHONW KOHCTPYKIIMH XapaKTepHU3yeTcs €€ OOpyIIeHHEeM WIN
MPOTHOOM.

KonndyecTBeHHO OTHECTOMKOCTb CTPOUTENBHBIX KOHCTPYKIHH XapaKTEPU3YIOT HPeOeioM 02HeCmOUKOCmu,
T. €. BpeMeHeM (B yacax WJIA MUHYTaXx), 10 UICTEYEHUH KOTOPOIO CTPOUTENIbHAS KOHCTPYKLUS TE€PSIET HECYILYIO
HIIH OrPaIAOLIYI0 CIIOCOOHOCTD .

! Totepst orpaxmaromeii crocoGHOCTH — 3T0 00pa30BAaHHE B HECYIIMX KOHCTPYKIHSX TPEIIMH, 4epe3 KOTOpIE B COCEIHHE
MOMEIIICHUS. MOTYT MPOHUKATH MPOAYKTHI TOPEHHS U IUIAMsl, WM OPOTPEB CTPOUTENBHBIX KOHCTPYKIHHA 0 TaKUX TEMIEPaTyp, OpH
KOTOPBIX BO3MOXHO CaMOBOCIIAMEHCHHE BEIIECTB B CMEKHBIX MTOMCIICHHSX.

JUiss  TOBBIIIEHHWST OTHECTOMKOCTH 3JaHUM UM COOPYKCHMHM HX  METAUIMYECKUE KOHCTPYKLUU
OLITYKaTYpPHUBAIOT UM OOJHUIIOBBIBAIOT MaTepUallaMU C HU3KOH TEMJIONPOBOJIHOCTBIO, HAPUMED, FMIICOBBIMU
wmTamMi. Xopomuit 3QQeKT 1aeT OKpalMBaHUEe METALTHYECKUX U IEPEBIHHBIX KOHCTPYKIUH CHIeIUATbHBIMA
OTHE3allUTHBIMK Kpackamu (Hampumep, Tuna BIIM). Jlns 3amurThl AepeBsHHBIX KOHCTPYKLHUM OT OTHS UX
TaKKe€ OLITYKAaTypHBAIOT WM IPONUTHIBAIOT aHTI/IHI/IpeHaMI/I2 (marmpumep,  GocHOPHOKUCITBIM — HITH
CEPHOKHUCIIBIM aMMOHUEM U JIP.).

% AHTHITHPEHBI — 3T0 XUMHYECKHE BEIICCTBA, IPHIAIOIINE JPEBECHHE HETOPIOYECTh.

CylecTBEHHOE 3HAYEHHUE UMEET 30HUPOBAHME TEPPUTOPUM, KOTOPOE 3aKIIIOYAETCS B IPYNIHMPOBAHMM HA
TEPPUTOPUU TPEAIPUATUH, LEXOB U YYaCTKOB C IOBBIIICHHON II0KapHOW OIIACHOCTBIO B OIPEIECICHHBIX
MecTax (C MOABETPEHHOH cTopoHbl). Kpome Toro, Heo6XonumMo yuuThIBaTh penbed mecTHocTH. Hampumep,
CKJIaJpl U Pe3epByaphbl C TOPIOYMM HAJI0 PacmojaraTb B HU3KHX MECTaxX, YTOOBI MPU BOSHUKHOBEHHH IOKapa
pa3IuBLIAsCS FOpOYasi )KUJIKOCTh HE MOTJIA CTEKAaTh K HU3JICXKAIIUM 3/1aHUSM U COOPY>KEHHUSM.

Jl1s TOoro 4ToOBl OrOHB IIPH MOXKAPE HE PACIPOCTPAHSICS C OJHOIO 3[4aHUS HA JPYroe, UX pacloararmT Ha
OIIPEAEIIEHHOM PACCTOSIHUM APYr OT JIpyra. OTO PacCTOSHUE HA3bIBAIOT MPOTHBOINOKAPHBIM pa3pbIBOM. Jlis
Pa3IMYHbIX KaTeropHuil 31aHUI POTUBOMOXKAPHBIE Pa3phIBbl COCTABIAIOT 9—18 M.

JUisg 3amuThl OT MOXKapa B 3[aHUAX YCTPAauMBAIOT IPOTUBOIOXKAPHBIE MpErpaabl, T. €. KOHCTPYKLUU C
HOPMHPYEMBIM IPEJEIOM OTHECTOMKOCTH, IPEMSATCTBYIOIINE PACIPOCTPAHEHUIO OTHS U3 OJHOW 4acTH 3/IaHMS
B Apyrywo. K sTum mnperpagaM, MMEHOIMM Ipenedl OTHECTOMKOCTH HE MeEHee 2,5 4, OTHOCSTCS CTEHBI,
IIEPETOPOJIKH, IEPEKPHITHUS, ABEPH, BOPOTA, OKHA U .

[Tpu mpOEKTHUPOBAHUHU M CTPOUTEIHCTBE HEOOXOIUMO MPETyCMOTPETh MYTH 3BaKyallMu paOOTaoUIMX, T. €.
MyTH, BEAYyLIUE K 3BAaKyallUOHHOMY BBIXOJy Ha cCiy4yall BO3HHMKHOBEHHUS MOKapa. 3JAaHUS M COOpY>KEHUs
JOJDKHBl  OBITh CHAa0XXEHBl yCTPOMCTBAMH, TpEeAHA3HAYEHHBIMU Ui yJaJleHUs JblMa HpU  [OXKape:
a’pallMOHHBIMU (POHAPSMHU, CTIELUATBHBIMU JBIMOBBIMU JIFOKAMHU U JP.

22.2. OcHOBHBIE CTIOCOOBI TYIIEHHS N0KAPOB

PaccMoTpuM OCHOBHBIE CIOCOOBI TYIIEHUS IOXKAapOB W MPHUMEHSEMbIE IMPU ITOM OTHEracuTeIbHbIE
BELIECTBA.

Jlnig TylieHus: mokapa MCIoib3yI0T CIEAYIOIUE CPeACTBa: pa3daBiieHne BO3yXxa HETOPIOUYMMU Tra3zaMH J10
TaKMX KOHILIEHTpalMi KHCIOpOJa, MPU KOTOPBIX FOPEHUE MPEKPAIIAETCs; OXJIAXKACHUE Oouara TOPEHHs HUXKE
OTIpe/IeIEHHONW TeMIepaTyphl (TeMIEepaTypbl TOPEHNs); MEXAHUYECKUHN CPBIB TUIAMEHU CTPYeH >KUIKOCTH WU
ra3a; CHIKEHHE CKOPOCTM XUMHUYECKOW pEaKkIMM, TNPOTEKAloUle B IUIAMEHHU; CO3/IaHUE YCJIOBHM
OTHENPErpaXKACHUSI, TPU KOTOPBIX IJIaMsl paCpOCTPAHSAETCS Yepe3 y3Kue KaHalbl.

OcnezacumenvHbuiu Ha3bIBAIOT BEIIECTBA, KOTOPHIE IIPU BBEJEHUH B 30HY CrOpaHMs MPEKPALAIOT FOPEHHE.
OcHOBHbIE OTHEracsIiMe BeIIecTBa M MaTepHalibl — 3TO BOJAa W BOJSHOM Map, XUMHUYECKas M BO3YLIHO-
MEXaHHWUEeCKasl MIEHbI, BOJAHBIE PACTBOPBI COJIEH, HETOPIOYHUE Ta3bl, FAJOUA0YTIEBOIOPOAHBIE OTHErACUTEIbHBIE
COCTaBbl U CyXH€ OTHETYIIAIINE MOPOILIKH.
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Haunbonee pacmpocTpaHEeHHBIM BEIIECTBOM, IMPUMEHIEMbIM JAJIs TYLICHUs IOXKapa, sBiseTcs B o g a . OHa
CHWXaeT Temreparypy odara ropenus. [Ipu Harpese qo 100°C 1 nuTpa BOABI MOTJIOMAETCS MPUOIU3UTEIHHO
410°]x TemoTHI, a npu ucnapernn — 22+10° k. BoxsHoi map (w3 1 muTpa Bomsl o6pasyercs okono 1700 i1
napa) MpersTCTBYET IOCTYIy KHCIOpOoJa K ropsiueMy BemecTBy. Bona, momaBaemasi K odary ropeHHs IO
OOJIBIIINM JTaBICHUEM, MEXaHUYECKH COMBAET IuIaMs, 4yTO OoOJerdaeT TylleHue moxapa. Bogy He MpUMEHSOT
JUTsL TYIICHUS IIETIOYHBIX METaUIOB (HATpHs, KaJus), KapOuaa Kaiblus, a TAK)KE JIETKOBOCIUIAMEHSIOIIMXCS U
TOPIOYUX JKUAKOCTEH, MJIOTHOCTh KOTOPHIX MEHBIIE IMJIOTHOCTH BOJbI (O€H3MH, KEPOCHH, AlleTOH, CIUPTHI,
Maclia u Jp.), TaK KaK OHU BCIUIBIBAIOT HA MOBEPXHOCTh BOJBI M MPOJIOJDKAIOT TOPETh HA MOBEPXHOCTH. Bona
XOpOIIO TMPOBOAMUT SIEKTPUYECKUNA TOK, MOITOMY €€ HE HCIOJNB3YIOT JJsl TYIIEHHs 3JIEKTPOYCTaHOBOK,
HAXOJISAIIMXCS IO/ HAIIPSHKEHUEM (3TO IPUBOIUT K KOPOTKOMY 3aMBIKaHHUIO).

Bonsuno#i map MOXHO MPUMEHATH JUIsl TYIIECHHS psifa TBEPIBIX, KUAKHX M ra3000pa3HbIX BEIIECTB.
Haubonpmmii 3¢p¢GeKT OoT MpUMEHEHHs BOJASHOTO Iapa JIOCTUTACTCS B TOMEIICHUSIX, 00beM KOTOPBIX HE
npesbimaet 500 M°, a TAKKE PH MOKAPaX, BOSHAKIIHX HA HEGOMBIIMX OTKPBITHIX IIOMIA/IKAX.

XUMHYCCKHE H BO3YIIHO-MEXaHNYECKUE TICHBI. IPUMEHSIOT ISl TYLICHUS TBEPBIX 1 KHAKAX BELIECTB, HE
B3aUMOJICHCTBYIOMMX C BOAOW. OJIHOW M3 OCHOBHBIX XapaKTEPUCTHK ATUX IIEH SBJSETCA UX KPAaTHOCTH, T. €.
OTHOIIICHHE 00BEMA MEHBI K 00heMY €€ KUIKOH (a3bl.

! IleHoi HA3BIBAIOT HCOJHOPOAHYIO CUCTEMY, COCTOSAIIYIO U3 )KUAKOCTU U PACTIPCICIICHHBIX B Hel ITy3bIPBKOB BO3yXa WX rasa.

BoznymiHo-MexaHu4eckyr0 TeHY [OJy4alT B CIHCHUAlIbHBIX MEHOOOpa3ymOIIMX — ammaparax ¢
ucnoip3oBanueM nenoodpaszosareneii (I10-1C, I10-6K, I10-3A, «CAMIIO» u np.). Paznuuator BO3myIiHO-
MexaHuueckyro neHy Huskou (mo 20), cpenueit (20-200) u Boicokoii (cBeime 200) kpatHocTu. Boszayminas
neHa, nmoxydeHHast neHooopaszosatenem [10-1C U HEKOTOPBIMH APYTHUMHU, TIPUTOAHA IS TYIICHUS HEKOTOPBIX
JIBX u I')X (ciupTtos, anierona, 3pupoB u 1p.).

Xumudeckass TeHa oOpasyeTrcs NpHU B3aWMOJICHCTBHM PACTBOPOB KHUCJIOT M MHIETOYEH B MPUCYTCTBHH
neHooOpasoarens. OHa COCTOUT U3 BOJHOTO PACTBOPA MUHEPAIbHBIX COJIEH, TEHO00pa30BaTeis U My3bIPHKOB
yriaekuciaoro raza. Ee cTomMocTh BbIlIE, YeM BO3AYIIHO-MEXaHWYECKOH TIE€HBI, MO3TOMY HCIOIb30BAHUE
XUMHYECKON TEHBI MPH MOXKAPOTYIICHHH UMEET TeHACHIMIO K COKpamleHuto. [Ipu TylieHun moxkapoB meHoi
MOKPBIBAIOT TOPSIIIIAE BEUIECTBA, MPEMSATCTBYS TEM CaMbIM MOCTYIUICHHUIO TOPIOYMX Tra30B W MApPOB K Odary
TOPEHHS.

[IpumMeHeHne WHEPTHBIX W HETOPIYUX Ta3o0B (aproH, aszoT, TalOUIUPOBAHHEIC
YTJIEBOIOPOBI U JIp.) OCHOBAaHO Ha pa30aBJIEHUM BO3/lyXa M CHWKCHMM B HEM KOHIIEHTPALMU KUCIOpOJa 10
3HA4YEeHUH, PH KOTOPBIX TOPEHUE TpeKpamaercs. Tak, yrieKucbli ra3 (IMOKCH]T YTIIIepo/1a) UCIIONIb3YeTCs IS
TylieHus ropsmux ckianoB JIBXK, akkyMynsTOpHBIX CTaHIMH, 3JeKTpooOopydoBaHus, neded u ap. Ero
HENb3sl MPUMEHATH I TYHICHWs MIETIOYHBIX M IIEIOYHO3EMENBbHBIX METAJUIOB, TICIOIINX MAaTEpHUaIoB U
HEKOTOPBIX ApYyrux. s TymeHus 3TUX MaTepuasoB JIydlle MPUMEHSATh aproH, a B HEKOTOPBIX CIy4yasiX U a3o0T.
BBICOKMMHU OTHETacHTEIbHBIMH CBOMCTBAMH OONAJAIOT M TaJIOMIUPOBAHHBIE YTIIEBOJOPOIBI (XJIaIOHBI,
OpPOMUCTBIH 3TUII U JIp.).

K unmcny Xupgkumx OTHETACHTEbHBIX BEU[E€CTB OTHOCIATCS BOJHBIE PACTBOPHI
HEKOTOPBIX COJIeH, Hanpumep, OukapOoHaTa HaTPHsl, XJIOPUCTOrO KalbliUs, XJIOPUCTOIO aMMOHHS, aMMHUAYHO-
dbochopubIx comelt u Ap. Ux peicTBue mpu TYIICHUH TOXKapa OCHOBAHO Ha 0Opa30BaHUHM Ha MOBEPXHOCTH
TOpSILLEro MaTepuana U30JIUPYIOUIMX MJICHOK, BOSHUKAIOUIMX MPH UCHApEHUH U3 pacTBOPOB COJIel BOABI. DTH
TUIGHKHA TPEMSTCTBYIOT NMPOHUKHOBEHUIO KMCIIOPOJAa K TOBEPXHOCTH Topsiero marepuana. Kpome toro, Ha
UCTHapeHHe BOJbl 3aTPAuyMBaeTCs 3HAYUTENBHOE KOJMYECTBO TEMJIOThl, YTO TNPUBOIUT K TIOHMKEHHUIO
TeMIeparypbl odara ropeHus. [Ipw pasloXeHWH HEKOTOPBIX COJIEH B pe3yiabTare TOPeHHS B BO3AyXe
BBIJICJIAIOTCS. HETOPIOYHE T'a3bl, CHUKAIOIIME KOHIICHTPALUIO KUCIOPOAa.

[TopomKkoBBE OTHETAaCHUTEINbHBIE COCTaBBl MNPEMATCTBYIOT MOCTYIUICHUIO KUCIOpOJa K
MOBEPXHOCTU TOpALIero Marepuana. X HCHonp3yloT Ui TYyHIeHHS HEOONbIINX KOJMYECTB PA3IUUHBIX
TOPIOYMX BEIIECTB M MaTEpUANIOB, TPU TYIICHWH KOTOPHIX HENb3Sl TPUMEHSTH IPYTrUe OTHECHUTEIHHBIE
cpeactBa. [IpuMepoM 3TUX MaTrepHagoB MOTYT CIYXXHUThb XJOPHJbl Kalus M HATpHs, MOPOIIKHM Ha OCHOBE
KapOOHATOB U OMKapOOHATOB HATPUSI U KaJHUS.

CpencTBa moXKapoTyILEHUS IMOJPA3ACsIOT Ha NMEpBUYHBIC, CTAlMOHAPHBIE U TEpe/BUKHbBIC (TOKAPHBIE
aBTOMOOWIIN).

[lepBuYHBIE CpeaCTBAa HCIONB3YIOT Ul JIMKBUJIAIMKU HEOOJBIIUX MOXKAPOB M 3aropanus. Mx
OOBIYHO TIPUMEHSIOT 10 MMPUOBITHS TOYKAPHOU KOMaH bl K MepBHYHBIM CpeZcTBaM OTHOCSTCS TIEPEABIKHBIC U
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pYUYHBbIE OTHETYIIMTEIU, IEPEHOCHBIE OTHETACUTENIbHBIE YCTAHOBKU, BHYTPEHHUE MOKAPHBIE KPaHBI, SIIUKU C
MIECKOM, acOECTOBbIE MOKPhIBAJIA, MPOTUBOIMOKAPHBIE UTUTHI C HAOOPOM MHBEHTAPS U JIp.

Paznuuaror pyunsie ornerymurenu (o 10 i) u nepensuxkubie (cBbimie 25 11). B 3aBucuMocTH OT BHAa
OTHETaCUTEIbHOIO CPEJICTBA, HAXOASIETOCS B OTHETYIIUTENSAX, OHU JAETATCS Ha KUAKOCTHBIE, YTIEKUCIOTHBIE,
XMMUYECKHE TICHHbIC, BO3AYIIHO-TICHHBIC, XJIQJOHOBbIC, MOPOIIKOBbIE W KOMOMHHpOBaHHBIC. JKHIKOCTHBIC
OTHETYUIUTENM 3alloJHEeHbl BOJIOM C J00aBKaMu, YIJIEKHCIOTHBIE — COKIDKEHHBIM JIMOKCUAOM YIjepoja,
XUMHUYECKHE IIEHHBIE — PACTBOPAMM KMCIOT M IIENO0YEH, XJIAJJOHOBbIE - XJaJoHamMH (HampUMep, MapokK
114B2,13B1); moOpomIKOBbIE OTHETYIIMTEIW 3alOJIHEHBI IOPOIIKOBBIMH cocTaBaMu. OTHETYIIUTEIH
MapKHUPYIOTCsl OyKBaMHM, XapaKTePHU3YIOIIMMHU BHJI OTHETYLIUTENS IO paspsiay, U uudpoii, o0o3Havyaromeil ero
00beM B JTUTpax.

PaznuuaroT cnepyromue BUJIBI YIIEKUCIOTHBIX OrHeTymwureneit: pydneie — OVY-2A, OVY-5, OVY-8 u
nepensmwkHeie — OVY-25, OV-80, OY-400. DTH OrHETYMIMTENIM HCHONB3YIOT ISl TYIICHUS 3aropaHuid
HEKOTOPBIX MaTEPUATIOB U SJIEKTPUUECKUX YCTAaHOBOK, paboTaromux mo HamnpspkeHuem 10 1000 B.

N3 XxuMUYeCKHUX TIEHHBIX OTHETYIIUTENeH Hambojee pacnpocTpaHeHbl Ha nmpaktuke OXII. Ux mpumeHstoT
JUI TMKBUJALMH 3aTOPAHUNA TBEPBIX MAaTEPUAJIOB U TOPHOYMX KUIKOCTEH (IIPU MAJIBbIX IUIOIIAAAX FTOPEHUS).

BoznymHo-niennsie orHerymmrend MapkupyroTces kak OBII (manpumep, pyunsie OBII-5 u OBII-10). Ux
UCTONB3YIOT JUIs Tymienus 3aropanuit JIBXK, 1K, 6onpmmHCcTBa TBEpABIX MaTepuanoB (KpoMe Metaiios). Mx
HeJb3s UCTIOIB30BaTh AJIS TYIICHUS SJIEKTPOYCTAaHOBOK, HAXOIALINXCA MOJI HAIIPSDKEHUEM.

XamoHOBBIE OTHETymHTenn Mapkupylorcs kak OX (manpumep, OX-3, OX-7) mmm OAX-0,5 (B
a’p030JIbHOI YCTaHOBKE).

[TopomkoBsie oruerymutenu MapkupyroTcs kak OIIC (manmpumep, OIIC-10). Ux ucnonas3yroT 11 TyIIeHUs
metaios, JIBXK, 'K, kpeMHulopraHn4ecKuxX MaTepHalioB, YCTAHOBOK, PaOOTAIOIIMUX MO/ HAMPSHKEHUEM 0
1000 B.

Komb6unupoBanusie orHerymmrenu (Hanpumep, tuna OK-10) ucnons3yrot ans TymieHus ropsamux JIBX u
K. Ux 3apskaror nopoukoBbiMu cocTaBamu [ICB-3 1 BO3yliHO-MeXaHNYECKON IEHOM.

CtauvoHapHBIE YyCTAaHOBKHM TMpEAHA3HAUYCHBI JUUIS TYIICHHS MMOXAPOB B HAYAIBLHOM CTAIUM HX
BO3HUKHOBEHHA. OHHM 3allyCKalOTCS aBTOMATUYECKHU WM C IOMOIIBIO JUCTAaHIMOHHOIO YIpPABJIECHUA. OTU
YCTaHOBKH 3alpaBiIsIOTCS CIEAYIOIIMMHU OTHETYIIAIMMU CPEJCTBAMH: BOJOW, MEHOW, HETOPIOUMMHU Ta3aMu,
[TOPOIIKOBBIMU COCTaBaMU WJIM ITAPOM.

K aBTOMarmyeckum ycCTaHOBKAM BOJSHOTO MOXKapOTYIIEHUSI OTHOCATCS CIPHUHKJIEPHBIE W JApEHYEpPHBIC
yctaHoBkH. OTBepcTus, yepe3 KOTOphIe BOJIa MOCTYNAET B IOMEIIEHUE IPU TOKape, 3anasiHbl JIETKOIIaBKUMHU
CIUTaBaMU. DTH CIUIABbI IUIABSTCS MPU ONPEACIIEHHON TeMIIEpaType U OTKPBIBAIOT JOCTYH PacHblLIIEMOU BOJE.
CaenieHus 0 TeMIEpaType BCKPBITHS CIIPUHKIEPHBIX TOJIOBOK MPECTABIECHbI B Ta0I. 22.3.

Ta6nuua 22.3. XapakTepucTHKa CIPHHKJIEPHBIX IOJOBOK

Temnepamypa 6CKpbIMUA 202060K I Llgem oxpacku
72 —
93 Benwiit
141 Cunnii
182 KpacHbirit

Kaxas rosioBKa opoIiaeT nomenieHle u Haxos1eecst B HeM 000pyioBaHue III0IIA/IbIo 10 9 M.

B Tex cnydasx, korjaa 1enecoo0pa3Ho MojaBaTh BOAY Ha BCIO IUIOIIAJb MOMEUIEHHS, B KOTOPOM BO3HHK
Mokap, MPUMEHSIOT JAPEHUYEPbl, KOTOPbIe TaKXe MPEACTaBISAIOT co00W cucteMy TpyO, 3alOIHEHHYIO BOJIOM,
00OpYy/IOBaHHYIO PacCHbUIMTENbHBIMU TOJIOBKAMH-IpeHYepaMu. B HUX B OT/IMUME OT CHPUHKIIEPHBIX T'OJIOBOK
BBIXOJIHBIE OTBEPCTHs A7l BOAbI (TuamerpoM 8, 10 u 12,7 MM) MOCTOSIHHO OTKPBIThI. CIpUHKJIEpHBIE TOJIOBKU
MPUBOJIAT B JIEHCTBUE OTKPBIBAHMEM KJIallaHa PYHIOBOIO JAEUCTBUS, KOTOPbIH B 00bIYHOE BpeMs 3aKkphIT. OH
OTKPBIBAETCSI aBTOMATUYECKM WJIM BPY4YHYIO (TP 3TOM JaeTcs CUrHan TpeBoru). Kaxknas crpuHkiepHas
rojioBka opormmaer 9—12 M miomany mnoja. Puc. 22.1 oObsacHsEeT, kak paboTaeT cXxema aBTOMAaTHYECKOTO
M10’KapOTYILIEHUS.
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Puc. 22.1. Ilpunyunuatonan cxema agmomamu4ecKoz0 noj¥capomyuenus:

1 — eMKOCTb VIS XpAHEHH OTHETYILALLEro BeulecTsa; 2 — o6GopynoBaHue Uisi oA~
YY OTHETYILALIErO BeleCTBa, J — CHCTEMa BKITIOYEHHMS MONAaYH OTHETYIUALIHMX Be-
1UeCTB; 4 — yCTpoiicTBO OOHapyXeHHs TIoXapa; 5 — yCTpOHCTBO MOJaYH OrHeTylla-
1IETro BEIIECTBA K OYary 3aropaHus (Hanpumep, CHpUHKIEpHas W ApeHYEpHasi roNoB-
KM); 6 — ouar 3aropaHus

Cucrema pabotaet cienyronmm oopazoM. [loxkapHslid 1aTuuK (M3BEIIATENh) pearnpyeT Ha MOSBJICHUE JbIMa
(IpIMOBOY M3BEIIATENb), HAa MOBBIIICHHE TEMIIEPATyphl BO3JyXa B MOMELICHHWU (TEIUIOBOW HM3BEIIATEINb), HA
U3JTy4eHHE OTKPBITOTO IITaMEHH (CBETOBOW M3BEIIATENb) U T.J. M IOJACT CUTHAJ BKIIOUCHHS CUCTEMBI OJAA4YH
OTHETYIIAIIUX BEUIECTB, KOTOPbIE MOJAIOTCS K OYary 3aropaHusi.

[ToxapHble naTYMKU (M3BELIaTENM) MOTYT OBITh Kak pydHble (HOKapHbIE KHOIKH, YCTaHABIMBacMbIC B
KOpHJOpax MOMEIICHNH U Ha JICCTHUYHBIX IUIOMIAIKaX ), TaK U aBToMaTuueckue. [locieanue, Kak y)xe cka3zaHo
BBILIE, ITO/IPA3IENISIOTCS Ha TEIJIOBBIC, TBIMOBBIC M CBETOBBIE.

Tunsl ucnoab3yeMbIX Ha IPaKTUKE TEIUIOBBIX U3BELIATENEH peacTaBieHsl B Ta0. 22.4.

Tab6nuuma 22.4. OcHoBHbIE XapaKTEPHCTHKU
TEIJIOBLIX H3BeuaTesei

Xapaxmepucmuxa uzsewqamens Tun uzeewamens
ATI | UTM | nocT |umios-2/1

Temneparypa cpabarbiBanus, °C 72 70+ 7 50,70, 90 70 £ 7

TlpomonxurensHoCTh  cpabarhl-
BaHW4, C, He Gonee 120 120 60 120
3amMiaeMas rioanb, M2 15 15 25 15

B 1pIMOBBIX M3BEIIATENSAX MCIIOJIB3YIOT 1Ba OCHOBHBIX Crloco0a 0OHapyKeHHs IbIMa — (POTOAIEKTPUUYECKHMA
u paauounsoronHbiii. Tak, apiMoBbie (otosnekrpuueckue (MJD-1M) u momynpoomnukosbie (JIUII-1)
JIEUCTBYIOT Ha TMPHUHLMIIE PpAcCEeMBaHUS YacTULAMHU JIbIMa TEIMJIOBOTO H3Iy4deHHs. Paanous3oTorHble
m3Bentatenu japiMa (PUJI-1) ocHoBanbl Ha 3 dexte ocmabiieHns HOHU3AIMH MEXIICKTPOTHOTO MPOMEXKYTKA
3apsDKEHHBIMU YaCTHIIAMH, BXOASIIMMH B cocTaB JbiMa. OAMH JBIMOBOM HM3BEIIATENIb YCTAHABJIMBAETCS Ha
65M° 3ammiaemMoil moman. Umerorcs koMOuHMpoBaHHble n3Bemarenu (KU), pearupyroiue Ha TEIIIOTY U
JIBIM.

Curnan oT moXkapHbIX M3BeLIaTeNell nepeaaercs Ha MOXKapHbIE CTaHLMHU, HauOoJiee paclpOCTPAHEHHbIE U3
Hux — TJIO-10/100 (tpeBokHas nydeBasi ontuueckas) u «Komap — curnan 12 AM» (KOHIIEHTpaTop Mamoi
BMECTUMOCTH). B kauecTBe mepenBUKHBIX CPEICTB MOXKAPOTYIIECHHUS] MCIOJB3YIOTCS MOXKapHble aBTOMOOMIIN
(aBTOLIMCTEPHBI U CIIELUAIBHBIE).

KonTpoJsbHbIe BOpockl

Uro npencrasiser co0oii mpoiiecc TopeHus?

KaxoBbl pa3HOBUIHOCTH TOPEHUS U UX XapPAKTEPUCTUKU?

KaxoBbI OCHOBHBIE [TOKA3aTENH [10KaPOONACHOCTHU BEIIECTB U MAaTEPUAIOB?
KaxoBbl XapakTepHCTUKH MaTEPHAJIOB 110 TOprovYecTr?

Yro npencrasinseT co0oif kiaccudukanys MpoOU3BOACTB MO MOKAPHOM OMacHOCTH?
UYT0 Takoe OTHECTOMKOCTh CTPOUTENBHOW KOHCTPYKIIAN?

Kakwue cymecTByoT OrHeracuTenbHbIe BElecTBa?

Urto npeacTaBisioT co00l aBTOMAaTUYECKHE CUCTEMBI TYIICHHS TIo)Kapa?
HazoBuTe THIBI XUMUYECKUX OTHETYILIUTENEH.

CoNoUA~AWNE
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10. Ha3oBuTe THIIBI ITOKAPHBIX M3BEINATENECH U IPUHIUITBI UX pabOTHI.

I'naBa 23. OcHoBHbBIE TPeOOBaHMS 0€30NMMACHOCTH K MPOMBIIIICHHOMY 000PY/10BAHH IO

[Ipy TPOEKTHPOBAHWU M HM3TOTOBJICHMM MAIIMH W OOOPYAOBaHHS HEOOXOAMMO YYUTHIBATH OCHOBHBIC
TpeOoBaHUs 0€30MacHOCTH s OOCIYKMBAIOIIEr0 MX IEpCOHANa, a TAaKKe HAJEeKHOCTh U 0€30IacHOCTb
JKCIUTyaTaluy dTUX YCTPOUCTB.
IIpu npoBeneHUH Pa3IMYHBIX TEXHOJIOTMYECKHUX ITPOLIECCOB Ha IIPOU3BOJCTBE BOZHUKAIOT OIIACHBIE 30HBI, B
KOTOPBIX Ha pabOoTaIOMIMX BO3EHCTBYIOT ONAacHBIE U (UJIM) BpeIHbIE TPOU3BOJICTBEHHbIE (PakTOphI. [Ipumepom
Takux (aKTOPOB MOTYT CIYXHUTh ONACHOCTh MEXaHMYECKOI'O TPABMUPOBAHUS (IOIy4€HHUE TPABM B Pe3ysbTaTe
BO3JCHCTBUS JIBWKYLLIUXCSI 4YacTed MallMH U OOOpyJIOBaHMS, IMEPEIBUTAIOIIUXCS H3JEIMM, NaJaollux ¢
BBICOTHI MPEAMETOB U JP.), ONACHOCTh MOPAXKEHUS IEKTPUUECKUM TOKOM, BO3/EHCTBHE PA3JIMYHBIX BUIOB
U3IY4YeHUs (TEIIOBOTO, 3JIEKTPOMArHUTHOTO, HOHU3UPYIOWIEro), HH(ppa- U yIbTpa3ByKa, IIyMa, BUOpALMH U
T.J.
Pa3mepsl omacHO 30HBI B MPOCTPAHCTBE MOTYT OBITh IIEPEMEHHBIMM, UYTO CBA3aHO C JABM)KEHHEM 4acTei
000py0BaHUS MM TPAHCIIOPTHBIX CPEJCTB, a TAKXKE C IIepeMEIEHHEM IIEpCOHaNa, JIN00 OCTOSHHBIMU.
Kak yxe ckazano Bble (1. 13), 18 3aliuTel OT BO3AEUCTBUS ONACHBIX M BPEIHBIX IPOU3BOACTBEHHBIX
(akTOpPOB MCIIOJIB3YIOT CPEACTBA KOJUIEKTUBHOW M MHIMBHIYaJbHOM 3alIUTHI. 37€Ch paCCMOTPUM OCHOBHBIE
CpeAcTBa KOJUICKTUBHOMN 3alIUTHI, KOTOPBIE JENISATCS Ha OrPaJAUTENbHBIC, IPEIOXPaHUTEIbHbIE, OJIOKUPYIOIIHE,
CUTHAJIM3UPYIOIINE, CHUCTEMbl JUCTAHLMOHHOTO YIPABJICHUS MallMHAMU U OOOpYAOBaHMEM, a TaKkKe
CHeIHaJIbHBIE.
Ozcpadumenvrvimu cpeoCmeamu 3auumyl, WIA OTPaXIECHUSMH, Ha3bIBAIOT YCTPOWCTBA, MPENSATCTBYIOIINE
MOSIBIICHUIO YEJOBEKAa B OmacHOW 30He. OrpaxJaeHus MOTyT OBITh CTAallMOHAPHBIMU (HECHEMHBIMH),
HOJIBUKHBIMHM (CHEMHBIMH) U NEPEeHOCHBIMU. IIpakTudecku orpakJeHus BBIIOJHIIOTCS B BHUJAE Pa3IMUYHbBIX
CETOK, PEIIETOK, FKPaHOB, KOXKYXOB U Ap. OHU JOKHBI UMETh TaKUE pa3Mepbl U ObITh YCTAHOBJIEHBI TAKUM
00pa3oM, 4yTOObI B JIIOOOM CilTyyae UCKIFOUUTH JIOCTYII YEJIOBEKA B OMACHYIO 30HY.
[Ipu ycTpoiicTBe orpaxaeHuil JOHKHBI COOJII0IaThCS ONpeieieHHbIE TPEOOBaHMS:
" OrpaKICHUS JOJDKHBI OBITh JOCTATOYHO IPOYHBIMHU, YTOOBI BBLAECP)KHUBATH yJApbl YacTHI (CTPYKKH),
BO3HUKAIOIIUX MIPH 00pa0OTKE JIeTaICH, a TAak)Ke CITy9aiiHOE BO3ICHCTBIE OOCITY)KHBAIOIIETO TIEPCOHAA,
Y HaJIEKHO 3aKPEIUICHHBIMU;

" Orpax/aeHHs M3rOTAaBIMBAIOTCA U3 METAIIOB (KaK CIUIOUIHBIX, TAaK U METAJUIMYECKUX CETOK M PEIIETOK),
IU1acTMace, J1IepeBa, MPo3payHbIX MaTePHaIOB (OPraHUUECKOE CTEKIIO, TPUILIEKC U JP.);

" BCE OTKPBIThIE BPAIIAIOIINECS U JABIKYIIHUECS YaCTU MAIIMH JOJKHBI OBITh 3aKPBITHl OTPAXKACHUSIMH;

* BHYTPEHHSISI NOBEPXHOCTh OTPaKIEHUH JOJDKHAa OBITh OKpalleHa B sSpKue LBeTa (SpKO-KpPacHBIMH,
OpaH)XEBbIH ), YTOOBI OBIJIO 3aMETHO, €CIIN OIPaXJICHUE CHSTO;

= 3ampenaercst paboTa co CHATHIM MIIM HEUCIIPABHBIM OTPAXKICHUEM.

IIpedoxpanumenvhvie ycmpoiicmea — 3T0 TaKUe YCTPOICTBA, KOTOPble aBTOMAaTHUECKH OTKJIFOYAIOT MALTMHbI
WM arperaThl MPHU BBIXOJE KAaKOro-1u0o mapameTrpa o0OpyH0BaHUs 3a Mpenesbl JOMYCTUMbBIX 3HAY€HUH. JTO
3BEHO pa3pyllaeTcs WM He cpalaThlBaeT NpPU OTKIOHEHMM peXHMMa SKCIUTyaTallud O0OpyNOBaHHS OT
HOpMaibHOro. OOIIEU3BECTHBIM MpPUMEpP TaKOro 3B€Ha — IUIABKUE JJIEKTPUYECKUE MPEJOXPaHUTENN
(«1poOKM»), mMpenHa3HAUYEHHBbIE Ui 3allUThl JJIEKTPUUECKOM CEeTH OT OOJIBIIMX TOKOB, BBI3BIBAEMBIX
KOPOTKMMH 3aMbIKAHUSMH H OY€Hb OOJBIIMMU Meperpy3kamu. Takue TOKM MOTYT TOBPEIUTH
JJIEKTpoanmnapaTypy M H30JLHI0 NPOBOJOB, a TaKXe NpHUBECTH K noxkapy. IlnaBkuii npemoxpaHuTensb
JIEUCTBYET CIIEIYIONIUM 00pa3oM: TOK MPOXOIUT HYepe3 TOHKYIO MPOBOJIOKY (TUTABKYIO BCTAaBKY), CEUCHHE
KOTOpPOM PAacCYMTaHO Ha ONPEIEICHHBI MakcHUMalbHBIA TOK. [Ipm meperpyske ImpoBOJIOKa pacIliaBiIsieTcs,
OTKJIIOYasi HEUCTPABHBIN WU MEPErpy>KeHHbIN TOKOM Y4acTOK CETH.

[IpumepamMu yCTpOMCTB 3TOr0 THUIA MOTYT CIY)KUTb: IPEJOXPAHUTENbHBIE KIIANIAHBl WM PpPa3pbIBHBIC
MeMOpaHbl, yCTaHaBJIMBAaeMble Ha COCYJbl, paboTaroliue IOJA JAaBIIEHUEM, AJIs MPEeAOTBpAIlECHUs aBapuu;
pas3UYHbIE TOPMO3HBIE YCTPOWCTBA, MO3BOJISIONIME OBICTPO OCTAHOBUTH JBMXKYIIHMECS YacTH 0OOpPYIOBaHMS;
KOHIIEBbIE BBIKIIIOYATENIM U OTPAHUYUTENN MOJbEMA, MPEAOXPAHSIONINE ABIKYIINECS MEXaHU3Mbl OT BBIXO0J1a
3a YCTaHOBJIEHHBIE MPEJEIIbI, U P.

Bnoxuposounvie ycmpoticmea UCKIIOUaOT BO3MOKHOCTh IPOHUKHOBEHUS YEJIOBEKA B OMACHYIO 30HY WIIU
YCTPaHSIOT ONAacHbIM (akTop Ha Bpems NpeObIBaHUS YeJoBeKa B omacHOi 3oHe. [lo mpuHiumy neicrBus
pa3aMyaoT  MEXaHMYecKHe, DIEeKTpUYecKHe, (OTOAIEKTPUUYECKUE, paJuallOHHbIE, TUAPABINYECKHE,
ITHEeBMAaTUYEeCKHE U KOMOMHHUPOBAaHHBIE OJIOKHPOBOYHBIE YCTPOICTBA.
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[IIupoko W3BECTHO NPUMEHEHHE (POTOITEKTPHUECKUX OIOKMPOBOYHBIX YCTPOMCTB B KOHCTPYKIUSIX
TYPHHUKETOB, YCTAHOBJIEHHBIX Ha BXOJaxX CTaHLUMH MeTponoaureHa. [Ipoxon depe3 TypHUKET KOHTpOJIUpPYyeTCs
CBETOBBIMH JlydaMH. IIpy HECaHKIMOHMPOBAHHOM IOIBITKE IIPOXO0Ja Yepe3 TYPHUKET YEIOBEKAa HAa CTaHIUIO
(He TpenbsABICHA MarHuUTHas KapTO4yKa) OH IEPeceKaeT CBETOBOM IMOTOK, MaJaroliuii Ha (HOTODJIEMEHT.
W3MmeHeHne CBETOBOrO MOTOKA JA€T CUTHAJI Ha MU3MEPUTEIbHO-KOMAaHHOE YCTPOUCTBO, KOTOPOE NPUBOAMT B
JEeWCTBUE MEXaHU3MBbl, MepeKphiBarole MpoxoA. [Ipy CaHKIMOHMPOBAHHOM IPOXOAE OJOKHPOBOUHOE
YCTPOMCTBO OTKJIFOYAETCS.

Paznuunsble cuenanusupyrowue ycmpoticmea NpeHa3Ha4eHbl Ul HH(POpMALUK IepCcoHana 0 paboTe MalluH
u 000pymOBaHUA, JUISI TPEAYNPESKICHUS 00 OTKIOHEHHUSX TEXHOJIOTUYECKUX MMapaMEeTPOB OT HOPMBI WIIH O
HEIOCPEJCTBEHHON yrpo3e.

ITo cnocoOy mpencraBneHust HHGOPMALUN PA3THMYAIOT CUTHAIM3AINIO 3BYKOBYIO, BU3YaJIbHYIO (CBETOBYIO)
U KOMOMHHMPOBAHHYIO (CBETO3BYKOBYI0). B ra3zoBoM Xo034HCTBE MCIOJIB3YIOT OJOPALMOHHYIO (MO 3amaxy)
CUTHaJIM3aluIo 00 yTeuKe ras3a, I0JAMEIINBas K ra3y axHylue BEIIeCTBa.

B ImIyMHBIX YCIIOBHSIX PEKOMEHIYETCsl MCIOJIb30BATh BHU3YaIbHYI0 CUTHAJIM3ALMIO, KOTOpas BKJIIOYAET
pa3NUYHbIC MCTOYHUKH CBETA, CBETOBBIE Ta0J]O, IIBETOBYIO OKpacKy W T.I. sl 3BYKOBOW CHUTHAJIH3AIMU
UCIOJIb3YIOT CUPEHBI I 3BOHKH.

B 3aBucuMocTH OT Ha3HAQUCHUS BCEC CHCTEMBEI CUTHAJIM3alluM TPUHATO JCJIUTH Ha OIICpAaTUBHYIO,
IpeNynpeuTeIbHYI0 U Oll03HaBaTedbHyl0. OmepaTu BH a s CUTHAIM3ALUS NPEeACTaBiIseT UH(POPMALIHIO O
MPOTCKAHUHN PA3TIUYHBIX TCXHOJIOTMYCCKHUX IIPOUCCCOB. I[JI?[ OTOr'0 UCIOJIB3YIOTCA PAa3JIMYHbIC U3MCPUTCIIBHBIC
npubOpsl — aMIepMeTphl, BOJBTMETPBI, MAHOMETPHI, TepMOMeTpel U aAp. IlpeaynpenurtenbHas
CUrHajin3dalligd BKJIHOYACTCA B ClIy4a€ BO3HHUKHOBCHHUA OITACHOCTH. B yCTpOfICTBe ITOU CUTHaJIU3allun
UCHOJIb3YIOT BCE MEPEYHCICHHbIE BhIILIE CIIOCOOBI IIPEACTaBICHUS HHPOPMALUH.

Ono3HaBaTenbHas CUrHajindalvsa CIYXXUT [JIs1 BBIACICHUA Hanbosee OIacHBIX Y3JIOB H
MEXaHU3MOB IPOMBIIUIEHHOTO O00OpYyIOBaHUsA, a TakKe 30H. B KpacHbIM LIBET OKpaIIMBalOT CUTHAJIbHBIE
JAMIIOYKH, TpeAynpexaaronme o0 OMacCHOCTH, KHOIMKY «CTOI»», IPOTHUBOMOXKAPHBIA WHBEHTAPD,
TOKOBEJYIIME IIUHBI U Jp. B KenThlil — 37€MEeHThl CTPOUTENbHBIX KOHCTPYKIMM, KOTOPhIE MOTYT SIBISTHCS
IIPUYMHON IOJYyYEHHUs TPABM IEPCOHAIOM, BHYTPHU3aBOACKON TPAHCIIOPT, OTPaKICHUsI, YCTaHABINBAEMbIE HA
IpaHMIIAX ONACHBIX 30H, U T.I. B 3eleHbli LBET OKpaIlMBAlOT CUTHAJIBHBIE JIAMIIBI, IBEPH 3BAKyallMOHHBIX U
3aMacHbIX BBIXOJ0B, KOHBEUEPHI, pOJIbIaHTH U Jpyroe odopynoBanue. [IpumeneHne orno3HaBaTeIbHON OKPAaCKU
pa3IUYHbIX OAJUIOHOB PACCMOTPEHO B I 21.

KpOMe OTJIMUNTETEHON OKpaCKH, HUCIIOJB3YIOT U PA3JIMUYHBIC 3HAKH 6630H&CHOCTI/I, 0 HCKOTOPBIX M3 HHUX
YIOMSHYTO B TIi. 21. DTHM 3HaKM HAHOCAT HAa LUCTEPHBI, KOHTEWHEPBI, DJJIEKTPOYCTAHOBKH MU JIPyroe
o0opyaoBaHue.

Cucmembl  OUCMAHYUOHHO20 — YNpaenenus OCHOBAaHbl Ha  WCIOJb30BaHMM  TEJIEBU3UOHHBIX WU
TEJIEeMETPUUYECKUX CHUCTEM, a TaK)KE€ BU3YaJbHOTO HAOIIOAEHMS C YAAJEHHBIX Ha JOCTATOYHOE PacCTOSHUE OT
ONAacHBIX 30H YYacTKOB. YIpaBiieHHEe paboToil o0opynoBaHUS U3 0€30MacHOrO0 MecTa IO3BOJIIET yOpaTth
nepcoHall U3 TPyYAHOAOCTYIIHBIX 30H U 30H MOBBIIIICHHON OITACHOCTH. ‘Iame BCET'O0 CUCTEMBI JUCTAHIIMOHHOI'O
yIpaBJIeHUs] HUCHOJB3YIOT NpuU paboTe C PaJUOAKTUBHBIMH, B3pPbIBOONMACHBIMH, TOKCHUYHBIMH U
JICTKOBOCIINIAMCHAIOMIMMHACA BCIICCTBAMU U MaTCpHaJIaMU.

B psne ciydaeB NpHUMEHSIOT CIELMAIBHBIE CPENCTBA 3allUTBl, K KOTOPBIM OTHOCATCA [BYPYYHOE
BKIIFOYCHUE MAlIWH , Pa3JIMYHBIC CUCTEMbI BCHTWIALOWHU, TIYIIUTCIW IIyMad, OCBCTUTCIILHBLIC HpI/I60pBI,
3alIUTHOE 3a3eMJIEHUE U P JIp.

i
JIBypy4YHOE BKIIIOUCHHE MAIIUH M 00OPYIOBaHMS OCYIIECTBISETCS ABYMs PYKOSITKAMHU TTOCPEICTBOM JIBYX IYCKOBBIX OPTaHOB,
YTO UCKJIIOYACT CITyYalHbIH 3aITyCK 3THX YCTPOMCTB.

B Tex cnydasx, Korja He MpeayCMOTPEHBI KOJUIEKTHBHBIE CPEJICTBA 3alTUTH PA0OTAIOIINUX WIIM OHH HE JAIOT
Tpedyemoro sddekra, mpuberaroT K HHAWUBUIYATBLHBIM CPEACTBAM 3aIlllUTHI, KOTOPHIE PACCMOTPEHBI B
MPEAbIAYIINX IJ1aBax.

KonTpoJsbHbIe BOpockl

Yro Takoe onacHas 30Ha?

OxapakTepu3yiiTe orpaJuTeNbHbIE CPEACTBA 3aIUTHI.

Yro Takoe mpenoxXpaHuTeIbHble, OJIOKUPYIOIINE U CUTHATM3UPYIONIUE YCTpOoicTBa?

J1J1g 9ero UCronb3yl0T CUCTEMBI JUCTAHIIMOHHOTO YIPaBIEHUS MPOU3BOACTBEHHBIMH MpolieccaMu?

PwnE
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5. UYro Takoe JBYpYYHOE BKJIIOUEHHE MAIIUH M 000py10BaHUsA?

I'naBa 24. O0ecneuyenne 0€30MaACHOCTH NP PadoTe ¢ KOMIILIOTEPOM

B mnacrosiiiee Bpemsi KOMIIbIOTEpHAsi TEXHUKA IIMUPOKO MPUMEHSETCS BO BCEX OOJACTAX JEATEIbHOCTH
yenoBeka. [Ipu paboTe ¢ KOMIBIOTEPOM YeNIOBEK IOJBEpPraeTcs BO3JCHCTBUIO pPsiia OMACHBIX U BPEIHBIX
MIPOM3BOJICTBEHHBIX (DAKTOPOB: AJIEKTPOMATHUTHBIX ToJied (nmama3zoH pamguouactor: BU, YBU u CBY),
MH(PaKPACHOTO U HOHU3UPYIOIIETO U3TyYeHUH, IIyMa U BUOpallMK, CTATUYECKOTO 3JIEKTPUYECTBA U JIp.

PaGora ¢ KOMIOBIOTEPOM XapaKTEPU3YEeTCs] 3HAYMTEIHHBIM YMCTBEHHBIM HAMpPsDKEHHEM W HEPBHO-
SMOILIMOHAIBHON HAarpy3KoW OIepaTopoB, BBICOKOH HaIpPsHKEHHOCTbIO 3PUTEIBHONW pPabOThI U JIOCTATOYHO
OOJBIION HArpy3KOW Ha MBINIIBI PyK Tpu pabore ¢ kimaBuarypoir DOBM. bBonbinoe 3HaueHue umeer
paloHagbHasi KOHCTPYKLHS M PACIONOXKEHHE 3JIEMEHTOB padouero Mecra, YTO Ba)XKHO MJISl MOAJAEp KaHUS
ONTUMAJILHOU paboueit 10361" YeJI0BEKa-0IepaTopa.

! Pabouas mo3a — mOJI0KEHHE Tella YeloBEKa B mpounecce Tpyaa. Hawnbonee pacopoCTpaHCHHbIMU pa60‘~II/IMI/I I103aMU SABJIAIOTCA
TIO3bI KCTOSA» U KCUTSD).

B mpouecce paboThl ¢ KOMIIBIOTEPOM HEOOXOIUMO COOIOIATh MPABUJIBHBIA PEKUM Tpyda U OTAbixa. B
IIPOTUBHOM Clly4ae Yy MepCcOHajga OTMEYAlOTCS 3HAYNTEIBbHOE HAIPSDKEHUE 3pUTEIBHOrO amnmapara c
MIPOSIBIIEHUEM >Kal00 Ha HEYJOBIETBOPEHHOCTh PabOTOM, TOJOBHBIE 0O, Pa3ApPa’kKUTEIbHOCTh, HAPYIICHUE
CHa, yCTAJIOCTh U OOJIE3HEHHBIE OLYLLIEHHUS B TJ1a3aX, B IOSICHULIE, B 00JIACTH 1LIEU U pyKax.

PaccmoTpum ocHOBHbBIE TpeOOBaHUS K MOMEIICHUSIM, /i€ YCTAaHOBIIEHBI KOMIIBIOTEPHL. B 3aBUcHMOCTH OT
OPHEHTALIMM OKOH PEKOMEHYETCs CIEAYIOIIasi OKPacKa CTEH U I10J1a IOMEIICHUS:

" OKHA OpPUEHTUPOBAHBI Ha IOT — CTEHBI 3€JIEHOBATO-TOJYOOrO WM CBETJIO-TOJYyOOro IBeTa; IMoJi —

3CIICHEIH;

® OKHa OpPUEHTUPOBAHbl Ha CEBEP — CTEHBI CBETJIO-OPAHKEBOIO WJIM OPAHKEBO-)KEITOrO LIBETA; MOJ —

KpPaCHOBATO-OPaHKEBbIN;
" OKHa OpPUEHTUPOBAHBI HA BOCTOK — CTEHBI JKEITO-3€JICHOIO IIBETA; IOJ 3€JIEHbIM WM KpPacHOBATO-
OpAaHIKEBBIN;

" OKHA OPHEHTHUPOBAHBI Ha 3amajJ — CTEHBI KEJITO-3€JIEHOTO WM ToJy0OBaTO-3€J€HOr0 IBETa; IMOJ —

3€JICHBIM WM KPaCHOBATO-OPAHKEBBIM.

B nowmemieHusix, rie HAXOAUTCS KOMIBIOTEP, HEOOXOAMMO OOECHEUUTh CIEAYIOIIUE BEIUYUHBI
koa(urmenta orpaxenus, %:

Jns moTosika -60-70
Jist cten —40-50
Jns mona - 30
Jlnst ipyrux moBepxHocTel u pabouel meGenu -30-40

OcaeleHre MOMENICHUH BEIYUCITUTEIBHBIX IIEHTPOB JIOKHO OBITh CMEIIAHHBIM.

[Ipu BhIMONHEHWH PAOOT KATErOpUU BBICOKOW 3PUTENBHON TOYHOCTH (HAMMEHBIINI pa3Mep OO0BEeKTa
paznuuenus 0,3—0,5 mm) Benuuuna kodpdunmenta ecrectsenHoro ocsenienus (KEO) nomkHa ObITh HE HUKE
1,5%, a npu 3puTenbHON paboTe cperHeil TOUHOCTH (HauMEHbLIMH pa3mep oobekTa paznudeHus 0,5-1,0 mm)
KEO nomxken ObiTh He Hmwke 1,0%. B kauecTBe HCTOUYHUKOB MCKYCCTBEHHOTO OCBEIICHHUS OOBIYHO
UCIIONB3YIOTCSL JTIOMUHecHeHTHble Jammnbl Tuna JIb wmm JIPJI, kotopble momapHO OOBEAMHSIIOTCS B
CBETUJILHUKH. OJTH CBETWJIBHUKH JOJKHBI PACIIONaraThCs HaJl pabOYMMH TOBEPXHOCTSIMU B PaBHOMEPHO-
MPSIMOYTOJIBHOM Topsiike. TpeOoBaHUS K OCBEUIEHHOCTH B MOMEIIEHUSX, TJ€ YCTaHOBJIEHBI KOMIIBIOTEPHI,
CJIENYIONIHE: TIPH BBIMOJHEHUN 3PUTEIBHBIX PAa0OT BBICOKOW TOYHOCTH OOIIas OCBEIMICHHOCTh JOJDKHA
cocraBnaTh 300 5k, a xomOuHuMpoBaHHas — 750 JK; aHaJOTHYHBIE TPeOOBAHWSI TPU BBIMOIHEHUU PAOOT
cpeaner TouHOCTH — 200 1 300 1K COOTBETCTBEHHO.

BoluucnurenbHas TEXHUKA SIBISIETCA UCTOYHUKOM CYILIECTBEHHBIX TEIJIOBBIICICHUM, YTO MOXKET MPUBECTH K
MOBBIIICHUIO TEMIEPATypPhl U CHIDKCHHIO OTHOCUTEIHHOM BIIAXXHOCTH B TOMENICHHH. B moMemeHusx, re
YCTaHOBJIEHBI KOMIIBIOTEPHI, TOIKHBI COOTIOAATHCS OMPEIEICHHbIE TapaMeTpbl MUKpOKIuMaTa (Tabm. 24.1).

O0beM TOMEIIEHHW, B KOTOPBIX pa3MEIIeHbl pPaOOTHUKUA BBIYUCIHTEIBHBIX IICHTPOB, HE JOJKEH OBITh
MeHbme 19,5 mM*/denoseka c Y4€TOM MaKCHMaJbHOTO YHUCJIa OJHOBPEMEHHO padoTarolux B cMeHy. Hopwmbl
MOJIa4M CBEXKETO BO3/yXa B MOMEIICHUS, T/Ie PACIOI0KEHBI KOMITBIOTEPHI, TPUBEEHBI B Ta0I. 24.2.
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Taonuua 24.1. ITapameTpsl MUKPOKINMATA
JUIS NOMeUIeH il I1e YCTAHOBNEHbI KOMIIbIOTEPbI

Ilepuod e00a L Tapamemp muxporxaumama l Beauuuna
Xonognsiit U ne- TemnepaTypa BO3nyXa B ITOMELCHUH 22—-24°C
PEXOAHBIM OTHOCUTE/IbHASA BJIAXHOCTb 40—60%

CkopocTb IBUXEHHA BO3yXa Ho 0,1 m/c.
Tennbiit TeMmneparypa Bo3oyxa B NOMELICHUH 23—-25°C

OTHOCHTEIbHAs BAXKHOCTD 40—60%

CKopocTh IBHXEHHMS BO3dyxa 0,1-0,2 m/c

Ta6auua 24.2. Hopmbl noxayn cBexero Bo3yXa B NOMELICHHA,
rJie PACNOI0XKEHbI KOMNbIOTEPhI

Xapaxmepucmuxa O6semubiti pacxod
nomewjerus nodaeaemozo 8 nomeuerue
caexncezo 6030yxa, M> /na
00HO20 Yenosexa 8 Hac

061eM 1o 20 M3 Ha yenoBeka He menee 30
20—40 m3 Ha yenoBeka He meHee 20
Bonee 40 M3 Ha yenoBexa EcrecTBeHHass BEHTUIALUSA

[MoMeuieHKe Ge3 OKOH U cBeToBbIX (oHapeit  He menee 60

JUis mojaud B IIOMEIIEHHE BO3/yXa HUCHOJb3YIOTCS CHUCTEMbl MEXAaHHMYECKOM BEHTWIILHMU U
KOHJUIIMOHUPOBAHUS, a TAK)KE €CTECTBEHHAsI BEHTUJISLIMSL.

VYpoBeHb Liyma Ha paboyeM MecCTe MaTeMaTHKOB-IPOrPaMMMCTOB M ONEpPaTOpOB BHIEOMATEPUAIOB HE
nowkeH npesbimath 50 n1bA, a B 3amax 06paboTku mH(pOpMAIK HAa BBIYACIUTENBHBIX MalnHax — 65 nbA.
JUisi CHUKEHMsl YPOBHS IIyMa CTEHbI U IOTOJIOK MMOMEUICHUH, IIe yCTaHOBJIEHbI KOMIIBIOTEPbI, JOKHBI OBITH
OOJIMIIOBAHBI 3BYKOTIOTJIOUNIAIOIIMMHE MaTepuasamu (cM. 1. 17). YpoBeHb BHOpamuu B TOMEIICHHIX
BBIUUCIIUTENIBHBIX IIEHTPOB MOXKET OBITh CHM)KEH IIyTeM YCTaHOBKM OOOpYyIOBaHMS Ha CIIELUAJIbHbIE
¢byHIaMEHTBI M BHOPOU3OJISATOPHI.

VY CTaHOBIEHO, YTO MAaKCHUMaJbHas HANPSIKEHHOCTb JJIEKTPUYECKON COCTABIAIOLIEH 3JIEKTPOMAarHUTHOIO
MoJii JOCTUIaeTcss Ha KOXyxe Juciiies. JlomycTumble 3HAa4eHMs] [apaMeTpOB  HEHMOHM3UPYIOLIMX
3JIEKTPOMArHUTHBIX U3TYyYEHUH OT MOHUTOPA KOMIIbIOTEPA MIPECTABICHbI B Ta0. 24.3.

Ta6nunga 24.3. JomycTUMbIe 3HAYCHUS NAPAMETPOB
HEHOHH3HPYIOIHNX 3JICKTPOMAHHTHLIX H3JTy4eHHii
(8 cootBetcTBUMM ¢ CanlIuH 2.2.2.542-96)

Haumernosanue Zonycmumsie
napamempa 3HAYeHUR

HanpsixeHHOCTb 37IEKTPOMArHUTHOTO MOJA MO JNEKTPHYE-
CKOH cocTaBnfolleit Ha paccTOSHMHM 50 cM OT MOBepxHO-
CTH BHAEOMOHHTOpA 10 B/Mm
HanpskeHHOCTb 37IEKTPOMArHUTHOrO AONS 110 MAaTHUTHOMN
cocTaBndAouiei Ha paccTosTHUM 50 ¢CM OT NMOBEPXHOCTH BHU-

IEOMOHHUTOpPA 0,3 A/M
HanpsxeHHOCTp 3/IEKTPOCTATHYECKONO MO HE NOJDKHA  /
TpEeBLILIATD:

VIS B3POCJBbIX TIOJib3OBaTENeH 20 xB/m

Ui JeTeil JOLUKOJBHBIX YUPEeXAeHHHN U y4yalluxca

CpeAHUX CIEIHAIbHBIX M BBICHIMX Y4eOHBIX 3aBeaeHMIt 15 xB/Mm

MakcumanbHBI YPOBEHb PEHTTEHOBCKOTO M3JIyYEHHUs Ha paboueM MecTe omeparopa KOMIBIOTEpa 0OBIYHO
He npeBbimaeT 10 MkOIp/4, a MHTEHCUBHOCTH YIbTPAQHUOIETOBOTO U MH(PPAKPACHOTO U3TYYEHHH OT dKpaHa
MOHHTOpA JEXKUT B npenenax 10—-100 MBT/M%

BOJIBIIMHCTBO YYEHBIX CUMTAKOT, YTO KaK KPAaTKOBPEMEHHOE, TaK M JUIMTEIBHOE BO3JEHCTBUE BCEX BUIOB
U3JIy4eHUs OT JKpaHa MOHMTOpPAa HE OINAcHO MJis 3J0POBbsl NEpCOHaNa, OOCITY>KMBAIOLIETO KOMIIbIOTEPHI.
OpnHako MCUepHBIBAIOIIMX JAHHBIX OTHOCUTEIBHO OMACHOCTU BO3JEHCTBUS HM3IyYE€HHUS OT MOHUTOPOB Ha
paboTaronux ¢ KOMIbIOTEpPAMU HE CYIIECTBYET U UCCIIEIOBAHUS B 3TOM HalpaBJIE€HUH MPOI0JIKAIOTCS.
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Jis  CHWKEHHSI BO3JCHCTBHUS TEPEUUCICHHBIX BHJIOB HM3JIYYCHHUS Ha OINEPaToOpoB KOMIIBIOTEPOB
PEKOMEHyeTCsl TPUMEHATh MOHUTOPHI C TIOHMKEHHOM H3JIy4aTeJbHONM CIOCOOHOCTHIO, YCTaHABIIMBATH
3alUTHBIC YKPAHBI, a TAKIKE COOJIIOIaTh PETIIAMEHTUPOBAHHBIE PEXKUMBI TPYAQ U OTIbIXA.

TpebGoBaHus K opraHu3anuy pabovero MecTa oneparopa:

" BBICOTA CTOJA C KJIABMATYPOH JOJKHA COCTaBIATh 62—88 C¢M HaJ ypOBHEM CTOJIA; @ BHICOTA dKpaHa (Haj

mosiom) — 90—128 cm;

" paccTOsIHHE OT dKpaHa 110 kpas crona — 40115 cwm;

" HAKJIOH 3KpaHa — oT —15 10 +20° o OTHOIIEHHIO K HOPMAJILHOMY €T0 MOJI0XKEHHIO;

" [I0JIOKEHHME CIIMHKM Kpecia oneparopa J0KHO 0OecreunBaTh HAKJIOH Tena Hazaj ot 97—-121°.

KnaBuatypy crneayer aenatb OTAEIBHONM OT KpaHa U MOJBMKHON. YCHIIME HaXXMMa Ha KJIABHUILU JOJKHO
nexats B ipeaenax 0,25— 1,5 H, a xon knaBumeit — 1-5 Mm.

CyliecTBeHHOE 3Ha4YeHHE MJIsi MPOU3BOAUTEIHHOW M KadyeCTBEHHOM pabOThl HA KOMIBIOTEPE HMEIOT
pa3Mepsl 3HAKOB, IUNIOTHOCTh MX pa3MEIleHUs, KOHTPACcT U COOTHOIIEHHUE SIPKOCTEeH CHMBOJIOB U ()OHA dKpaHa.
Ecnu paccrosinue ot ria3 oneparopa A0 skpaHa auciuies: coctanisier 60—-80 cM, To BbIcOTa 3HaKa JOJIKHA ObITH
HE MeHee 3 MM, ONTUMAIBHOE COOTHOIICHUE IIIMPUHBI M BBICOTHI 3HAKA COCTABISET 3 : 4, a paCCTOSHUE MEXKTY
3Hakamu — 15-20% ux BbicoThl. COOTHOLIEHHE SIPKOCTH (pOHA IKpaHa U CUMBOJIOB —OT 1 : 2—1:5 10 1:10-1:
15.

B 1a6n. 24.4 npeacraBieHbl CBEIEHUSI O PErVIaMEHTUPOBAHHBIX MEPEPhIBAX, KOTOPbIE HEOOXOIUMO JeNaTh
npu paboTe HAa KOMITBIOTEPE, B 3aBUCHMOCTH OT TPOJIOJDKUTEIBHOCTH pabodeil CMEHBI, BUIOB U KaTeropuid
TPYZIOBOM JESATENBHOCTH C BI[T1 u [IDBM? (B cootBerctBuu ¢ CanlluH 2.2.2 542-96 «I'urnennyeckue
TpeOOBaHUSI K BHJICOAUCIUICHHBIM TEPMHUHAIAM, NMEPCOHATBHBIM JICKTPOHHO-BBIYUCIUTEILHBIM MalliHAM U
OpraHu3aiuu padoTy).

T v—
BT — BuneoaucrieiHblii TEpMUHAI.

2
[I9BM — nepcoHanbHas 3I€KTPOHHO-BBIUNCIUTENbHAS MalllMHA.

Tabnuua 24.4. Bpems periaMeHTHPOBAHHBIX NEPEPHIBOB
npu pabore Ha KOMIbIoTEpE

Kameeopuss | Yposens naepysiu 3a pabouyro cmeny Cymmaproe apems
pabomu ¢ BT npu eudax pabomet ¢ BIAT PezNaMeHmUPOBaAHHBIX
wau II19BM nepepvieos, MuH
Ipynna A, | Ipynna b, | I[pynna B, IIpu Ilpu
> Koauvecm- | Koauvecm- 4ac 8-wacoeoil | 12-4acosoii

60 3HAKOB | 60 3HAKOG cmeHe cmene

I no 20 000 mo 15 000 Jo 2,0 30 70

II go 40 000 mo 30 000 1o 4,0 50 90
I a0 60 000 mo 40 000 1o 6,0 70 120

[Ipumeuanue. Bpems nepepblBoB AaHO HpU COOMIOACHMM yKa3zaHHBIX CaHUTapHBIX NpaBuil U HopM. [lpum
HECOOTBETCTBMM (DAKTUUECKUX YCIOBHH Tpyna TpeOoBaHusM CaHMTAapHBIX TPaBWI U HOPM BpeMs
peraaMeHTHpPOBaHHBIX NEPEPHIBOB clieAyeT yBenuuuTh Ha 30%.

B coorBerctBum co CanlluH 2.2.2 546-96 Bce BuIOBl TpYAOBOH JAEATEIBHOCTH, CBSI3aHHBIE C
HCIOJIb30BaHNEM KOMIIBIOTEPA, PA3AEIAIOTCSA HA TPU TPYIIIbL:

* rpymna A — paboTa mo cuuThiBaHMIO MHpOpManuu c¢ 3kpaHa BT wmu I[I9BM c npeaBaputenbHbIM

3aIpocoM;

* rpymmna b — pabora no BBoly HH(GOpMaLNK;

= rpynna B — TBopueckas pabora B pexume auanora ¢ DBM. DddexkTHBHOCTD MepepbIBOB MOBBILIAETCS

IIPU COUYETAHUU C MIPOU3BOJICTBEHHON TMMHACTUKOM.

KonTpoJsbHbIe BOpockl

1. IlepeuncnuTe OCHOBHBIE OINACHbIE M BpPEIHbIE IPOU3BOACTBEHHBbIE (AKTOPHI, JEHCTBYIOIIME Ha
oIeparopa KOMIIBIOTEpA.

KakoBbI TpeOOBaHUS K OCBEIIEHUIO B IIOMEIEHUSIX BEIYUCIUTENbHBIX IEHTPOB?

KaxoBbl mapaMeTpbl MUKPOKJIMMAaTa B IOMEUICHUSIX, /1€ YCTaHOBJIEHBI KOMITbIOTEPHI?

Kak opranusyercs pabouyee MeCTO ornepaTopa KOMIboTepa?

KaxoBbl TpeboBaHMsI K KJIaBHAType KOMIIbIOTEpa?

SARE A
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6. KakoBbI pexXHMBbI TpyAa U OTABIXA IPU pabOTE ¢ KOMITBIOTEPOM?

PA3JEJ 5. BE3OIIACHOCTD B UPE3BBIYAMHBIX CUTYAIIUSX

Jlyuie ObITh B 6€3011aCHOCTH, YEM COXKAJIETh.
Amepukanckas nocrosuya

I'naBa 25. O6ecneyenue 0€30MACHOCTH KU3HEAEATETbHOCTH B YPe3BbIYAHHBIX CUTYAIUAX
I'nasa 26. [IpaBoBbie M OPraHU3alHOHHbIE OCHOBBI 0€30M1ACHOCTH KU3HEeSITeJIbHOCTH

I'naBa 25. O0ecneuenne 0€30MaCHOCTH KNU3HEAEATEIHLHOCTH B YPE3BbIYAWHBIX CUTYAIIUAX
25.1. OcHOBHBbIE IOHATHSA

CymecTBYIOT —pa3iuyHble ONpeAeNieHUs TOHATHS «upe3BblYaiiHas cuTyanus». Hawmbomnee wacto
Upe36uIYaliHYIo CUumyayuro ONpPeNeNsIoT KaK HapylIeHHe HOPMAaJIbHOW XHM3HM M JEATEIbHOCTH JIOJCH Ha
00BEKTE WM ONPEACICHHON TePPUTOPHU (aKBaTopI/II/Il), BbI3BAHHOE aBapuei, KaracTpodoi, CTUXUHHBIM WU
SKOJIOTHYCCKHM OEICTBHEM, SITHACMHEH?, dMH300THER", SIHpUTOTHEH, a TakKe BOCHHBIMH JCHCTBHSIMH H
MIPUBE/ILIEE WU MOTYIIEEe IPUBECTU K JIFOJCKUM U MaTepUabHBIM MOTEpSIM. Upe3BblualiHasi CUTYyalUsl MOXKET
ObITb  TaKkKe OIpelelieHa Kak BHEIIHE HEO)KUJaHHas, BHE3alHO BO3HHMKAwoIas OOCTaHOBKA,
XapaKTePH3YIOMIAsCs HEOPEICICHHOCTBIO, CTPECCOBBIM COCTOSIHHEM HACCIICHHS, 3HAYHTEILHBIM COLHATBHO-
HKOJIOTUYECKUM M SIKOHOMHUYECKUM YILEpOOM, IMPEeXk/ie BCEro 4eJI0BEUECKUMH KEepTBAaMH, U BCIIEICTBUE 3TOIO
HEOOXOAUMOCTBIO OBICTPOTO pearupoBaHus (MPUHATHS PEIICHHI), KPYITHBIMH JIIOACKHIMHU, MaTepPHATbHBIMHU U
BPEMEHHBIMU 3aTpaTaMH Ha IPOBEJCHHUE 3BAKYyallMOHHO-CIIACATENbHBIX PAa0OT, COKpalleHWe MaclTaboB U
JUKBUAALUIO MHOTOOOpa3HBIX HETAaTHBHBIX MOCIEACTBHHA (pa3pylmIeHHH, MOXapoB M T.A.). AMEpPHKaHCKHE
HCCIIEIOBATENN OIPECIIAIOT YPE3BbIUAHYI0 CUTYallMI0 KaKk HEOXXMJIAaHHYI0, HENpPEIBUACHHYIO OOCTAHOBKY,
TpeOYIONIYI0 HEMEJIEHHBIX AEHCTBUM.

1 AKBaTOpI/I}I — BOJHOC NPOCTPAHCTBO, OTPAHNYCHHOC CCTECCTBCHHBIMU, NCKYCCTBECHHBIMU WJIN YCJIOBHBIMU I'DaHUIIAMU.

2 DnugemMust — MaccoBoe MpOTPECCUpPYIOIee BO BPEMEHM M MPOCTPAHCTBE MH(EKIMOHHOE 3aboyieBaHUE JHOZCH (B mpezenax
OJIHOTO PETHOHA), YPOBEHb KOTOPOTO 3HAYUTEIHHO IIPEBBIIIAET OOBIYHO PErHCTPUPYEMBIH HAa TaHHOM TEPPUTOPHUH YPOBEHH
3a00J1eBa€MOCTH.

® Brmsoorus — OJTHOBPEMEHHOE PACIpOCTpaHeHHe MH()EKIIMOHHOTO 3a00JIeBaHUS CPEAM OOJBIIOrO YMCIIa OJHOrO M3 MHOTUX
BHJIOB JKWBOTHBIX, YPOBCHb KOTOPOTO 3HAYHTEIHFHO MpPEBHIMACT OOBIYHBIN YpPOBEHb 3a00JIeBaHUS, XapaKTepPHBIH U1 JaHHOU
MECTHOCTH.

4 OmupUTOTHI — MIMPOKOE pacIpoCcTpaHeHHEe MH()EKIIMOHHOW OOJNIe3HH PAaCTCHHH, B MEPBYIO OYepelb CEIbCKOXO3SHCTBEHHBIX
CTPYKTYD, Ha OOIIMPHON TEPPUTOPHUHU B TCUCHUE ONPEACICHHOTO BPEMEHH.

Crpecc — COCTOSIHME NCUXUYECKOW HAIpPSKEHHOCTH, BBI3BAHHOE TPYIHOCTSAMM, OMNACHOCTSIMHU, BO3HUKAIOLIEE Y YEIOBEKA MpU
pelLleHNU BayKHOM JJI1 HETO 3aJa4H.

o o 1 2
IlonsTue YPE3BBIYaNHOU CUTYallUU CBA3AHO C TAKUMH INOHATUAMHU, KAK «OITACHOCTB» M «PUCK» .

1
OnacHOCTBIO HA3BIBAIOT pa3JIMYHbIC SABJICHHS, POLCCCHI, 06I>CKTLI, CIIOCOOHEBIE B OIIPCACIICHHBIX YCJIOBUAX HAHOCHUTH yLuep6
3,[[05)0BBIO YCJIOBCKA WJIKM UHBIM €TO0 HEHHOCTAM, a TAKIKE MPCACTABIIAIOMINEC YIPO3Yy MJIA ) KU3HU YCJIOBCKA.
Puck — koanuecTBeHHAs OLICHKA OIMACHOCTH.

J11s TOro 4TOOBI ONIPENEIUTh, OTHOCUTCS JIU IaHHAsl CUTYyallus K Ype3BblYaiiHOMN, pa3paboTaH psiji KpUTEpUEB
(Tabin. 25.1). B Tabnuie npeacrasieHsl 18 mapamMeTpoB, JAlOMIKUX KaueCTBEHHBIE OMMCAHUS PaccMaTpUBaeMbIX
KPHUTEpHUEB.

[IpencraBneHHple B TaOIUIE KPUTEPHUH OOJIAAAIOT CBOMCTBOM CHUCTEMHOCTH, T. €. TOJBKO HAJIWYHe
OJTHOBPEMEHHO BCEH MX COBOKYIHOCTH II03BOJISIET KBaJU(ULIMPOBATH CHUTYAIMI0 Kak YPE3BbIYANHYIO.
OtcytcTBUE XOTS OBl OJJTHOTO KPUTEPHUS yXKE HE TIO3BOJISIET 3TOTO C/ENaTh.

[IpuBeneM mpumepsl UCHOIB30BAaHUS JaHHBIX KputepueB. [IpeanonoxuM, 4To mpousonuia karactpoda Ha
MACCAXUPCKOM TPaHCIOpTE (aBHALIMOHHOM, JKEJIE3HOI0POKHOM, aBTOMOOUIIBHOM U JIp.), MOBJIEKIIast 3a OO0
yenoBedeckre xkepTBbl. OgHaKo 3Ta KatacTpoda HE MOXKET ObITh MpPU3HAHA YPE3BBIYAMHON cUTyalMel, B
YaCTHOCTH, IIOTOMY, YTO HE OTBEYaeT €W C TOYKU 3PEHUSA COLUAIBHO-IICUXOJOTHMYECKOr0 KpUTEPHS.
CrtpeccoBoe COCTOSIHUE MCTBITHIBAIOT, KAaK MPAaBUJIO, OCTABIIMECS B KMBBIX YYACTHUKH, UX POACTBEHHUKU U
poACTBeHHUKH morubmux. OcTalbHOE HAcelIeHHue TMPOJOKAET JOCTAaTOYHO CIOKOMHO IOJIb30BaThCA
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TPAHCHOPTHBIMH cpencTBamMu. Kpome Toro, Takas karacTpoda 3a4acTyio He BieYeT 3a cOOOM LEeNmu TSHKENbIX
BTOPUYHBIX, TPETUYHBIX U APYIMX MOCIEICTBHM. DTO O3HAa4aeT, YTO OHA HE OTBEYAaeT U creuuduueckomy
(cenpMOMyY) KpPUTEpPHUIO YpE3BbIYAMHBIX CHUTyalMil. Pe3loMupys BBIIEHU3JIOKEHHOE, CIEAYyeT CKa3aTh, 4TO
paccMOTpeHHas: KatacTpo(a KacaeTcsi OrpaHU4YEHHOTO Kpyra JIMIl, «PUCKHYBIIMX)» UCIOIb30BaTh UMEHHO 3TO
TPaHCIIOPTHOE CPEICTBO, U HE MOXKET XapaKTEpU30BaThCs KaK Ype3BblUaiiHas CUTYyalHsL.

Taoénuua 25.1. Kpurepuu upe3BbrvaiiHbIX CHTYAIHIA
(o b.H. ITepdupreny) [15]

Ao Tun IJZ;:{) Kauecmeennoe onucanue xpumepus
n/n Kpumepus Mempa
1 2 3 4
1 BpemeHHoit 1 BHewiHss BHe3anHoOCTh, HEOXWIAHHOCTb BO3-
2  HUKHOBEHHUS
brictpoe pa3BuTHe coObITHIF (C MOMEHTA BO3-
HUKHOBEHHS YPE3BBIYAHON CHTyalyu)
2 CounanbHo- 3 Yenoseyeckue XepTBHI, 3MMAEMHMH, MyTareHes!,
3KOJIOTHYe- TepaToreHe3? y yeoBeKa M XUBOTHBIX
CKHif 4 . DNU300THH, MacCOBBIA MalieX CKoTa
5 BuiBoa ¥3 BOCIpOM3BOACTBA 3HAYUTENLHON YACTH
NPUPOIHBIX PECYPCOB, CENBCKOXO3SIHCTBEHHRIX
YoM U KyJIbTYyp
3  CoumansHo- 6  CrpeccoBble COCTOSTHHA (CTpax, AEMPECCHH, TICHXO-
TICHXOJIOTH- COMAaTHYeCKME CHUMITTOMBI, (GobuK?, NaHNKa U T.4.)
YeCKHin 7 Jecrabunvsaumsi TICUXOJIOTMYECKON YCTOHYMBO-
. . CTH HaceJIeHHs B MOCTKPU3UCHLIA TIepron
4 CoumanbHo- 8. ' OcCTpoKOH(IMKTHOCTb, B3PBIBOOITACHOCTh
NoNuTHYE- 9  VYcuneHue BHYTPUIIOMUTHYECKOH HAINpsXEHHO-
CKuit ' CTM, LIMPOKHUiIl BHYTPUIOIUTUYECKUI PE3OHAHC
10 VYcunenne MeXIOYHApomHOI  HaripsKEHHOCTH,
HIMPOKHMIA MEXAYHAPOAHBIN pe30HaHC
5 OxoHommye- 11 3HauuTeNBbHBII SKOHOMHYECKWI yliepd B Je-
CKHit (BKTIO- HEXHOM M HATYpaJIbHOM BhIpaXeHUH
yag TexHM- 12 Bobixog u3 cTpos LienbIX MHXEHEPHBLIX CHCTEM M
KO-2KOHO- COOPYXEHUH '
MHYECKHIA) 13  HeoOxoaMMocCTb 3HAUMTENLHBIX MATEpUANIBHBIX 3a-
TpaT Ha BOCCTAHORIEHHME H KOMIIEHCALUIO, co3/a-
HHe crieurnaibHbIX (OHAOB (CTPAaxOBBIX M T.1.)
14 HeoGxoauMOCTh HKCIIONB30BaHUs OOJIBIIOTO KO-

JIMYECTBA pa3sHOOOpasHOU TEXHUKH, B TOM YHCIIe
KauyeCTBEHHO HOBOM, I TIPeAOTBpalLleHUs] CH-
Tyalluu ¥ JTMKBUJALIMH €€ TIOCHeACTBUI

! MyTareHe3s — BO3HHUKHOBEHHE MYyTallUH, T.e. PE3KHX HACIEICTBEHHBIX M3MEHEHMH opraHusma. [Ipoucxoaut mon neicTBHeM
MYTareHoB — (pakTOpoB, BHI3BIBAIOIINX MYTalUIO (HAIIPUMEp, PaJHOaKTHBHBIX BELIECTB).
2 TepaToreHes — BOSHUKHOBEHHE aHOMAIMH B PAa3BUTHUU XKMBBIX OPTaHM3MOB B PE3yJIbTaTe€ BO3JEHCTBUS OCOOBIX BEIIECTB —

TEPaTOrCHOB.

® Dobus — 00sI13Hb, HCHABHUCTD.
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Oxonuarnue maéa. 25.1

1 2 3 4

6 Opranusa- 15 HeonpeneneHHOCTb CUTYallMH, CAOXHOCTb NPHHSA-
LHUOHHO- TUS pelicHU, POrHO3UPOBAHUSA XOAR COOBITHI
ynpasJieH4e- 16 HeobxoauMocTs GhICTpOro pearMpoBaHust (Ipu-
CKUit HATHSA pELUEHHI)

17 HeobxomuMocTh MNpuBieYeHU OONLLIOTO YMCIA
Pa3HBIX OpraHu3aiMii U cneunanucros. HeobGxo-
JUMOCTb MacIUTaOHBbIX 3BaKyallMOHHBIX M craca-
TEJIBHBIX paboT, BKIIIOYAsl CKOPYIO MEAMLIMHCKYIO

TIOMOLIb )

7- Cneuuduue- 18 MHOro- M pasHOIUIGHOBOCTb TOCHEACTBHIA, MX
CKHii (MyJb- LIETIHOI Xxapakrep (Hampumep, paspyileHue o0b-
THILTUKA- eKTa BC/IEeNCTBHE B3pbiBa, BOSHUKHOBEHHE MOXa-
THUBHBIH) pOB, BbIXOA M3 CTpOsi KOMMYHMKaLuit u3-3a IO-

XapoB M T.A.; 3a1epXKKa B Pa3BUTHH WK OTKa3 OT
MPOAO/IXEHUS COOTBETCTBYIOLHEH HayYHO-TEXHU-~
YeCKOi MporpaMMhbl M T.1.)

PaccmoTpuMm  Temepp TpaHCHOPTHYHO KaTacTpody, MPOM3OMICANIYIO C KEJIE3HOJAOPOKHBIM COCTABOM,
MEPEBO3UBIINM OMAaCHbIE TPy3bl (B3pHIBUATHIC, ArpeCCUBHBIC WM SIOBUTHIE XHWMHUYECKHE BEIIECTBA).
[Ipenmonoxkum, 4To B pe3yibTaTe KaracTpo(dbl mpousolen B3phiB. B 3TOM ciiyuae moj OeHCTBUE TaKOro
nopaxaroriero (akropa, Kak yaapHas BOJHA, TOMAT W JOCTATOYHO IIMPOKUH KPYT JIMII, «HE CBSI3aHHBIX» C
HMCTOYHUKOM pHCKa (KENE3HOJOPOXKHBIM TPAHCIOPT), a TAKXKE M 3HAYUTEILHOE YHCIO COOPYKECHHM, Mpexe
BCETO KWJIBIX JOMOB. Takum o0Opa3oM, BO3HHKIIAS B Pe3yibTaTe KaTacTpo(bl CUTYallMs COOTBETCTBYET BCEM
KPUTEPHUSM, MTPEACTABICHHBIM B Ta01. 25.1, 1 MOXKET OBITh OINpeC/ICHa KaK Ype3BbIYaiiHas.

AMEpUKaHCKHUE UCCIIEIOBATENN YKA3bIBAIOT, YTO MPOMBIIIUICHHBIC aBapUH MPEBPAIIAIOTCSA B YPE3BbIUYANHbBIC
CUTyallud B TOM CJyd4ae, €CJIM BbI3BAaHHbIE HMMH IOCJIEIYIOIINE HEraTUBHbIE COOBITUS YIrPOKAIOT
CYIIIECTBOBAHUIO COIIMAIIBHOW CTPYKTYphl oOmiecTBa. B CBsi3M ¢ 3TUM 0COOBIM HHTEpPEC NPEICTaBIsAET
pPaccMOTpEeHHE «CTeUU(PUUECKOTo», WU MYIbTUIUIMKATUBHOTO, KPUTEPUS. DTOT KPUTEPHUIl BBIACIACT OJHY U3
[JIABHBIX XapaKTEPHBIX YE€PT YPE3BBIUANHBIX CUTYallMii: MHOTOMOPSIKOBOCTh U Pa3HO0Opa3ue MOCIeACTBUN —
COLIMAJIBHBIX, TOJUTHYECKUX, DKOJIOTHUYECKHUX, SKOHOMHUYECKUX, IICUXOJIOTHUECKHX.

BosbpmeM B kadecTBe nmpumepa aBapuio Ha YepHoObutbckoit ADC. B pesynbTare aBapuu moru0Iv JeCSITKA U
OBUTH TOCIUTATM3UPOBAHBl COTHU JIOfeH. [IpUIuiocs 3BakyupoBaTh COTHH ThICSAY TpaKJaH M 3aTpaTUTh Ha
JUKBUJAIMIO TIOCTEACTBUI aBapuu 3HAUMUTENbHBIE CPE/ICTBAa (B TEPBBIE UETHIPE TOJa TOJIE€ aBapuu OBLIO
3arpayeno 10,5 mipa. py6.1). HekoTtopsie 13 COOTBETCTBYIOIINUX HAYYHO-TEXHUYECKUX IIPOrPAMM, CBSI3AHHBIX C
pa3BUTHEM SIIEPHOM SHEPTETUKH, OBLIM 3aTOPMOXEHBI HJIM BOOOIIE OTMEHEHBI (B OTHOIICHHH PEaKTOPOB
PBMK-1000). beutn pa3zpaboTanbl HOBbIE MOAX0ABI K pazMenieHno ADC, a Takke K MOATOTOBKE KaJapoB JUIS
ux oOcnyxuBanus. [lepeuncieHHbIe MEPONPHUATHS TMOTPEOOBAIM OT TOCYAApCTBA 3HAYHUTENILHO YBEIHYUTH
pacxo]l (MHAHCOBBIX M MaT€pUATBLHBIX PECYPCOB Ha ITH IIEJIH.

B IICHaX TeX JIET.

Hanuune Bceil coOBOKynHOCTH mapameTpoB (Bcex 18), KaueCTBEHHO OINMUCHIBAIOIIMX KPUTEPUH, HE SBISETCA
HEOOXOJIMMBIM JJIsl OTpPENETCHHs] CUTyallud KaK SKCTpeMalbHOW. B ToW miim MHON KOHKPETHOH 0OcTaHOBKE
HEKOTOpble W3 HHUX MOIYT OTCYTCTBOBaTb. Hampumep, B ciydae KaTacTpo(UUECKOTrO 3arpsi3HEHUs
OKpY’KaroIlen cpelbl TOKCUYHBIMU BeLIECTBaMM (IECTUIUAAMHU, TSHKEIBIMU METalllaMu U JIp.), mapamerp 7
(ecrabunuzanus ncuxopu3noIOTHUECKON YCTOMUYMBOCTH B MOCTKPU3UCHBIN MEPHO) MOXKET OTCYTCTBOBATb.

PaccMoTpuM OCHOBHBIE MOCIEACTBUS YpE3BbIYAWHBIX CUTyaluid. 3a mociegHue 20 jieT OT HUX Ha 3emiie
noctpagano Oonee 1 Mipj YenoBeK, B TOM YHCIE CBBIIIE 5 MIIH MOTUOJ0 UM OBLIO PAaHEHO, a HAHECEHHBIN
MaTepuaIbHBIA YIIepO HCUUCISeTCs TPUIUIMOHAMM JOJUIApOB. 3a yKa3aHHBIM MEepUOJ IO SKOJIOTMYECKUM
NpUYMHAM TOKMHYJIU POJIHBIE MecTa M CTali OeXeHLlaMH MUJUIMOHBI Jtofiel. B HacTosee Bpems B Mupe
qHUCiIo TakuxX OexeHieB npeBbimiaeT 10 MIH YeloBeK, TOTJa KaK YKUCIO TPAJAUIMOHHBIX OeKeHIeB (KepTB
BOOPYKEHHBIX KOH()IIMKTOB U PETMOHATIBHBIX BOMH) — 6osiee 13 MITH yenoBexk.

BecbMa TsKenbl MOCIEACTBUS CMUXULIHbIX Oedcmauti, KOTOPbIMU Ha3bIBAIOT OMACHbBIE MPUPOIHBIE SBICHUS
WIM TPOLECCHI, HOCSIINE YPE3BbIYANHBIN XapakTep W NPUBOAAIIME K HApYLIEHHWIO NOBCEIHEBHOTO YKiaza
YKU3HM 3HAUYWUTEIBHBIX T'PYNI HACEIEHUs, YEOBEYECKHM JKEPTBaM, a TaKK€ YHHUYTOKEHHIO MAaTEpHUAIBbHBIX
neHHocTed. K CTUXMHBIM Oe/lCTBUSAM OTHOCSTCS HaBOJHEHHS, 3€MJIETPSCEHMS, 3aCyXH, BYJIKaHWYECKas
NesITeNIbHOCTh, MacCOBBIE JIECHBIE TIOKaphbl, CUJIbHBIE YCTOWYNBBIE MOPO3bI U Ap. Hanbompimwmii Bpe npuHOCST
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HaBogHeHus (40% oobmero ypona), yparaasl (20%), 3emnerpsicenust u 3acyxu (o 15%). Ocranpabie 10%
o01Iero ypoHa NpUXOATCS Ha OCTaJIbHbIE BUJIbI CTUXUITHBIX O€CTBHIA.

B kauecTBe npruMepa pacCMOTPHUM MOCIEICTBUS 3€MJIETPACEHUS, IPOU30IIEAIEro B ApMeHUH B KoHLe 1988
r. B pesynbraTe 3emuerpsicenusi moctpagano 550 ThIC. YENOBEK, W3 HUX MOTHOI0 25 ThIC. 4yenoBeK. bwiio
IIOTEPSHO 8 MIIH M KWTBs, Ge3 KpoBa octanioch 514 Teic. yenoek. Hapymmiack cBsizb ¢ 121 otaenenuem
CBsI3H, OBLIO BBIBEACHO M3 cTpos 50 aBromMaTnyeckux TenedoHHbIX cTtaHiui (ATC) u cucTema OrmoBemIeHHUs.
[lepectanmun  ¢ynkumonupoBats 170 MPOMBINUICHHBIX MPEINPUATHH, BbIIIO U3 ctpost 102 kM
KaHAJIM3AIMOHHBIX CeTeH, OBLJIO HapyIIeHO BojgocHaOkeHue B 11 HaceneHHbIX myHKTax. M3 965 HaceneHHbBIX
NYHKTOB Ha TEPPUTOPHH pecIyOnuKu mnoctpagano 173, a 58 HaceNeHHBIX MYHKTOB OBUIO DPa3pyILICHO
MOJIHOCTBIO.

3a mocnennue 20 IeT OT CTUXUIHBIX OCICTBUU B MHUpE MOCTPaaano B oOmiei cioxxkHoctu 6onee 800 miH
yenoBek (cBaime 40 MITH 4eJIOBEK B TO1), MOruoio nopsaka 140 ThIC. 4eoBeK, a €KEeTrOAHbIM MaTepruaIbHbII
yiep0 OT CTUXUIHBIX OSACTBHI 3a 3TOT Meproj] cocTaBmi He MeHee 100 mupa moi.

BOJIBIIYIO ONACHOCTh NPEACTABISIOT TEXHOTCHHBIC (TEXHOJIOTHYECKHE) KaTacTpodbl’, KOTOPbIC BOSHHKAIOT
BCJIE/ICTBUE HAPYILLIEHUS TEXHOJOTHYECKOI0 MPOIecca WM BHE3AITHOIO BBIX0J1Aa U3 CTPOSl MAlIMH, MEXaHU3MOB
U TEXHUYECKHX YCTPOMCTB BO BpeMs MX dKcIUTyaTanuu. K TeXHOreHHbIM KaTacTpodaM OTHOCATCS pa3linyHbIe
aBapun’ HA TPOMBIUUICHHBIX M DHEPreTHYECKHX OOBEKTAX, a TaKkKe HA TPAHCIOPTE, PACTEKAHHE IIO
MOBEPXHOCTH MOYBBI U BOABI TOKCHUHBIX )KMJIKOCTEH U He()TENPOIYKTOB U JIp.

Cpenu Hambosee OMACHBIX TEXHOTEHHBIX (TEXHOJOTMYECKHX) KaTacTpod cienyeTr yka3aTh aBapuM Ha
SHEpreTHYecKux 00beKTax, npexe Bcero Ha ADC; ganee clieyroT XUMUYECKUEe MPEeANPUATHS, BBITYCKAIOIIIE
ECTHIMBL, TePOUIIIBI, MHHEPATBHBIC YIOOPEHHS, [IACTMACCHI, TPAHCIIOPTHBIC aBapHH (IIPH IEPEBO3KE
OTACHBIX TPY30B); HEe(TAHBIC PA3TUBBLI MPH MPOphIBE TPyOOompoBogoB u ap. Ocoboe MECTO B 3TOM pSIy
3aHMMAaeT paspylleHue wioTHH. [lo cBouM mociaeacTBUsIM OHU MOT'YT ObITh 00Jiee ONacCHBIMM, YEM aBapUHU Ha
ADC. Crenyer, oAHaKO, HOTYEPKHYTb, UYTO paJAUALMOHHBIE U XHUMHUYECKHE Mopaxkaromue ¢(aKTopsl,
BO3HHUKalomue npu aBapusix Ha ADC M XUMHYECKHX TNPEANPHITUAK, OONATA0T JOJITOCPOYHBIM H, UYTO
OCOOCHHO OIAaCHO, CKPBITHIM (JIATEHTHBIM) BO3CHCTBHEM Ha OpraHU3M YENOBEKa, a TaKKe OKa3bIBaIOT
HEraTHBHOE BO3/CHCTBHE HA 3[J0POBbE OYAYIINX MOKOJICHUH.

! Karactpoda — kpymHas aBapus, moBIeKimas 3a coOOH UelOBEUECKHE JKEPTBbI, yIIepO 310pOBBIO0 TIOACH H Pa3pyLICHHE KITH
YHUYTOXKCHUC O6L€KTOB n Jpyrux MaTcepuaJbHbIX HeHHOCTeﬁ B 3HAYUTCJIBHBIX pasMEpax, a TAaKXKC NpHUBCAIIas K CEPbLE3HOMY
3arpsA3HEHUI0 OKPYXKAIOLIeH Cpe/Ibl.

2 ABame — OIIaCHOC MPOUCIIECTBUC B TEXHUYECKOH CHUCTEME Ha MPOMBIIIJIEHHOM, S9HEPICTUYCCKOM WM TPAHCIIOPTHOM O61)CKTC,
co3jaroliee yrposy JKM3HHM WM 3/0pOBBIO JIIOCH W NPHUBOAAIIEE K HAPYIICHHUIO TEXHOJOTHUECKHX IPOIECCOB, Pa3pYIICHUIO
YKa3aHHBIX 00BEKTOB, a TAK)KE HAHOCSAIIEe BpeJ] OKPYKaIoIel cpee.

® MecTummust — coOMpaTeNBbHBIN TEPMHH, OXBATHIBAIOIINI BCe XHMUIECKHE BEIIECCTBA, UCTIONB3YEMbIE ISl OOPBOBI ¢ Pa3InIHBIMH
BHIaMH BPETHBIX OPTaHU3MOB.

4 FepOutiaer — XUMHYECKIE BEMIECTBA (MIIM X KOMITO3HIINH ), UCTIONB3YeMbIe U OOPBOBI ¢ HeXeIaTeIbHOH paCTUTEIEHOCTRIO.

25.2. Knaccndukanus 4ype3BbI4aiHbIX CHTYyalHil

CylecTBYIOT pasiuuHble KiaccH(UKaluMU 4pe3BblYaiiHbIX cuTyauuid. Haumbosnee wacto 3a OCHOBaHUE
KJIacCU(UKALMK BBIOMPAIOT XapaKTep BO3HMKHOBEHHUs (Te€HEe3McC) upe3BblualiHOM cuTyanuu. OueHb 4acTo
Ype3BbIYaiHbIE CHUTYallMM XapaKTEpU3YIOTCS B OTHOLIEHMM MX NMpegHaMepeHHocTH. llpu Takom
MOJXO0JI€ BCS COBOKYIHOCTh paccMaTpUBA€MbIX CHUTyalluil pacmajgaercss Ha JBa OOJbLIIMX THIIA:
npeonamepentvle U HenpeoHamepeHnvle Ype3Bbluaiiible cuTyauu. [IpoucxoxxaeHne ype3BbluaiiHoN cuTyauun
MOXKET TaK)K€ paccMaTpuUBaThbCsid B OTHOUIEHMM €€ ecTecTBeHHocTu. Ilpu 3TOoM mnoaxone Bce
Yype3BblYAHBIE CUTYyallUHd MOAPA3JENAIOTCS HAa TPU THIA:  UCKYCCMBEHHO20 NPOUCXOJNCOCHUS,  UTU
anmponozenHvle (BKIIIOUYasi TEXHOTCHHBIE), ecmecmeenno2o (IPUPOJHBIE) U CMEUAHHO20 NPOUCXOHCOEHUSA, UTU
npupooHo-anmponozenuvie. B Tabn. 25.2 mpeacraBieHbl TUIBI Ype3BbIUANHBIX cUTyaluid. B ocHoBaHue ux
KJIacCU(UKALIUU TOJIO’KEHBI TAaKHE MPU3HAKHU, KaK TPEIHAMEPEHHOCTh H €CTECTBEHHOCTb.

ITpu knaccuuKkanuy 1Mo NpU3HAKY «IIPeIHAMEPEHHOCThY BCSI COBOKYITHOCTh PACCMAaTPUBAEMBIX CHTYyallUl
pacmazaercss Ha JaBa OOJIbIIMX THWIIA: MpeJIHAMEpPEHHbIE M HeNpeJHaMepeHHbIe yYpe3BblUaiiHble cuTyauuu. B
NEPBbI U3 HAa3BaHHBIX TUIIOB BXOJST COLUAIBHO-TIOJUTHYECKUE KOH(IIUKTHI, a B MOCIEIHUNA — TpU Kilacca
Ype3BbIYAMHBIX CUTyallMi (CTUXWUHHBIE O€ACTBMS, TEXHOTCHHbIE (TE€XHOJOTHMYecKHe) KaTacTpodhsl U
«KOMOMHHPOBAaHHBIE)» YPE3BbIUAHBIC CUTYAINH).

Ecnu 3a ocHOBy knaccuduxaimu O6epercsi Mpu3HaK «eCTECTBEHHOCTh», TO aHTPONOTeHHbIE Upe3BblUaiiHbIe
CUTYyallU{ BKJIIOYAIOT B c€0sl COLUAIBHO-TIOIMTHYECKUE KOH(IUKTHI U TEXHOT'€HHBIE KaTacTpOoQbl, BTOPOH THII
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CUTyallUd  MOXXHO pasACIMTb Ha  «B3PBIBHBIC» W (ILJIABHBIC».
WHBIX CUTYalluUu NEPBOTO THUIIA COCTABIIACT OT HCCKOJILKUX CCKYH/ 10
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HECKOJBKHUX YacCOB. HpI/IMepOM TAKHUX SKCTPEMAJIBbHBIX CI/ITyaHI/Iﬁ MOTYT CIIYKHUTH CTUXUHHBIE 66)1CTBI/I$I u

HEKOTOpbIe BU/IbI TEXHOTEHHBIX KaTtacTpod (aBapuu Ha KpynHbIX ADC, TOC, ra3o- u HeQTENPOBOAAX, a TAKKE

Ha XUMUYECKUX MPEATPUATHSIX).

WHBIX CI/ITyaLII/Iﬁ BTOPOT'O THUIIA MOXKET UCUUCITIATHCA HCCKOJIBKUMU

v

IIpoaomKUTENEHOCTD PAa3BUTHS YPE3BbIUA
necstunetusiMu. Takast cutyanus Bo3Hukia B 1978 r. B paiione kanana Jlas (r. Huarapa-®one, CIIA). C 1942

mo 1953 rr. ¢unman u3BecTHOU HedTexmmudeckoir kopmoparuu «Okcunentan [leTporeym» TpPOU3BOIMII
3aXOpOHEHHE OIMACHBIX OTXOJOB, COJEPM AIIUX JAUOKCHH M emle npumepHo 200 saoBuThiX BemiecTB. CrycTs

YCTBCPTh BCKA OHU IMPOCOYHIIMCH HAa MOBCPXHOCTH, MOIMNAJINM B BOAOHIPOBOAHYIO CCThb U CO3MAaJIM CCPHLE3HYHO
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yrpo3y 370pOBbI0O M JKM3HM HaceneHus. 1 asrycra 1978 r. mpesument CIHA . Kaprep o0bsiBun
«HAIMOHAIBHYIO YPE3BbIYANHYIO CUTYAIMI0» — HAaCEeJICHHE TOpo/a ObUIO BaKyHPOBAHO.

I[lo macmrtaly pacnpocCTpaHEHHUS  UYpe3BbUAMHBIE CHTyallud KIACCUDUUIUPYIOT HAa:
JOKaJabHbIE (OOBEKTHBIC), MECTHBIE, PETHOHAIbHBIC, HAIlMOHAIBHBIE M TJIOOANbHBIC. B moHaTHe MacmTaba
pacrpocTpaHeHHUs BXOJIAT HE TOJBKO pa3Mepbl TEPPUTOPUU, HA KOTOPOH BO3HUKIIA Ype3BbIYAHAS CUTYAIHs,
HO M €€ KOCBEHHblE TIIOCIEICTBUA (HapylIEHHE CBSI3U, CHCTEM BOJOCHAOXEHHS M BOAOOTBEICHHS,
HEO0XOAMMOCTh PEMOHTA MM Pa300pKU MOBPEXKICHHBIX 31aHUI U COOPYKEHHH | JIp.), @ TAKXKE TKECTh ITHX
IOCJIE/ICTBUM, KOTOPYIO OLEHHMBAIOT II0 3aTpareé CUJI MU PECYpCOB, NPUBIEUCHHBIX MJIs JIMKBUJALUU
YPE3BBIYANHBIX CUTYALIUM.

Jloxanbnvle 4pe3BblYAlHBIE CHUTYallMd BO3HMKAIOT Ha OTIENbHBIX OOBEKTaX HAPOJHOIO XO3siicTBa
(mpennpuATUsAX, TMPOMBIIUIEHHBIX OYMCTHBIX COOPYXCHMSAX, CKIanax M XpaHwiumax u nap.). [locimencTBus
Ype3BbIUAHBIX CUTYALMH Ha 3TUX 00BEKTAX YCTPAHIIOTCS COOCTBEHHBIMU CHIIAMH U 33 CUET CBOUX PECYPCOB.

K mecmuuim ape3BbIYaliHBIM CUTYAIMSIM OTHOCST TaKKe, KOTOPbIE BOZHUKIIM B HACEIEHHOM IIYHKTE, TOPO/IE,
B OJIHOM WJIM HECKOJIbKUX paioHax, a TakXke B Ipejesiax 00JacTu. YCTpaHeHUe UX MOCIIeACTBUN IPOU3BOIUTCS
C MPUBJICYCHUEM PECYypCOB 00IACTH.

Pecuonanvnvie 4dpe3BbluaiiHble CUTyallMM 3aHUMAlOT TEPPUTOPUIO  HECKOJIBKMX  OOJacTedl WM
SKOHOMMYECKOT0 pallOHa; HAYUOHAIbHbIE — OXBATHIBAIOT TEPPUTOPUIO HECKOIBKUX dKOHOMHUYECKUX PaliOHOB,
HO HE BBIXOJAT 3a INpenenbl TOCyIapCcTBa; 2100anbHble Ype3BblUaiiHble CUTYallUd PaclpOCTPAHSIOTCS U Ha
npyrue rocyaapctBa. COOTBETCTBEHHO YCTpaHEHUE NEPEUYMCIIEHHBIX MOCIEACTBUI OCYILECTBISETCS 3a CYET
cyobekToB Poccuiickoit ®exnepauuu, rocyaapcrBa B ILEJIOM MM MEXKIYHApOIHOro coollecTBa (MpH
IJ100aJIbHBIX YPE3BbIYAWHBIX CUTYALUSAX ).

JlokanbHast ype3BblYaiiHasi CUTYalLUsl IPU U3BECTHBIX YCIOBUAX BIIOJIHE MOXKET I€PEepacTu B PErHOHANIBHYIO,
HAIMOHAJIFHYIO0 WM TI00anbHy0. [Ipr 3TOM BakKHO YCTAaHOBUTH KOHKPETHBIH THIT KPUTEPHUS WM IapaMerp,
COIJIACHO KOTOPOMY BO3HHUKILIAsi 0OCTAHOBKA OTHOCHUTCS K TOMY WJIM MHOMY THILY UpE3BBIYaliHOM CUTYalUH.

B kadecTBe mMpHMEpPOB PACCMOTPUM JIBE CaMble KPYIMHBIE TEXHOT€HHBIE KaTacTpodbl 3a BCIO MHPOBYIO
HCTOPUIO Pa3BUTHSI SHEPI€TUKU U IPOMBILUIEHHOCTH.

Kpynueiimas sinepHas aBapus npousouuia 26 anpenst 1986 r. B UepnoObuie Ha Ykpaune. B pesynbrare
[I0CJIeI0BATENbHBIX OLIMOOK, JOIYIIEHHBIX ONEpaTopaMH SJEpPHOIO PEeaKkTopa, B HEM Hayajl HaKallJIuBaTbCs
BOJsiHOM map. OH pearupoBail ¢ HAXOAALIMMCS B PEAKTOPE TOPSYUM IHUPKOHHEM M 00pa30BBIBAICS BOJOPOI.
JlaBieHre BOJIOpO/ia B aKTUBHOM 30HE PeakTopa HapacTaio, YTO MPHUBEJIO B KOHEYHOM UTOIe K pa3pyllICHUIO
BEpXHEW uacTH peakTopa. Ilpu CONPUKOCHOBEHHMH € BO3AYXOM razooOpa3Has CMeCh B30pBajlaCh M OT
BO3HUKIIETO TUIAMEHH 3aropescs rpauToBbIN 3aMeUIUTeNb. DTOT 3aMeIIUTENb TPOI0JIKAN TOPETh HECKOIBKO
nHed. PaaMoakTHBHBIE BEIECTBA, HAXOJAIIUMECS B peakTope, Monajiu B atMocdepy Hu 00pa3oBan
panuoakTuBHOE 00sako. Pa3meps! sToro obnaka coctapisiim 30 kM B mMpuHY U npubiauzurensHo 100 km B
JUIMHY. PacnipocTpaHuBIINCH 3aTeM Ha 0OJIBLIOE PACCTOSHUE, 3TO 00JIAKO BBI3BAJIO PAJIMOAKTUBHOE 3apa’keHUE
MECTHOCTHU. 30Ha CYLIECTBEHHOTO 3arpsi3HEHHsI MECTHOCTH (C YPOBHEM 3arpsisHeHus Oosiee 5 Mp/4) cocTaBuia
okono 3000 km?. HeckoIbKO IECSATKOB HENOBEK MOTHONIO B pesynbTaTe aBapu. OTMEUEHBI TaKKe
MHOTOYHCIICHHbIE clyyau 3aboseBaHusi jdydyeBod Oone3npto. CBeime 100 000 dyenoBek, MpOXHUBAaBIIUE B
paaunyce 30 KM OT peakTopa, IPUILIOCh IBAKyHPOBATh BCKOPE MOCIIE aBapUU.

KpynHeiimas xuMudeckass aBapusi MPOU30ILIA HA 3aBOJE 0 M3TOTOBJICHHMIO MECTUIUAOB B I. bxomane
(Munus) 2 nexabps 1984 r. DtoT 3aBoj — nouepHee npeanpustue amepukanckon pupmsl «tOumon Kapbaiin» —
npousBoauia nectunua ceBuH (C1oH7OOCNHCH3). Tlpu ero mpon3BoacTBe UCHOIB30BATIOCh TIPOMEXKYTOUHOE
SITIOBUTOE COCIMHEHHE (TOTYITPOIYKT) — METHIIM30IHAHAT.

B pesynbraTe TEXHHWYECKOH HEUCHPABHOCTH (TOJOMKH NPEAOXPAHUTEIBHOTO KJalaHa) OJHOTO U3
pe3epByapoB, B KOTOPOM XPaHUJICS METHIIM30IMAHAT, €T SIIOBUTHIE Maphl mmorain B atMocdepy. [1o ornenkawm,
B BO3/yX IONaJo MpUOIM3UTENBHO 3 T rasa, OT BO3AeicTBUs KoToporo 6osee 2500 yenoBek morudiu, a odiee
YHCII0 TMOPaKEHHBIX OTPABIISIONIAM BEIIECTBOM, KOTOPHIM ObLIa OKa3zaHa MEIHMIIMHCKAs TOMOIIb, TOCTUTIIO
90000.

OTH TeXHOTeHHbIe KatacTpodsl B bxomane nu UepHOOBIIE IO TEXHUKO-IYKOHOMUYIECKOMY KPUTEPUIO MOMXKHO
OTHECTH K JIOKAIBbHOM Ype3BBIYalHOM CUTYyalluH, M0 SKOHOMHYECKOMY — K HAllMOHAJBHOM, a M0 COLHUANIbHO-
MOJUTHYECKOMY, HMesi B BUAY MEKIYHApOJHBIH pPE30HAHC, a TaKkKe I0 CONHUAITBHO-IKOJIOTHYECKOMY
(kpynHe#muye KaracTpodbl 3a BCIO MHUPOBYIO HMCTOPUIO HHAYCTPUM U DSHEPreTUKH) — K TJI00abHOM
YpE3BBIUAMHON CUTYyaIUH.

[IpencraBnennsie B Tabn. 25.2 «mpouyne TEXHOTEHHbIE KaTacTpo(bl» B OTEUECTBEHHOW JINTEpaType 4acTo
Ha3bIBAIOT HKOJIOTUICCKAMHU.
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B 3akone P® 00 okpyxaromeil cpene HCHOIb3YETCS TEPMUH KaTacTPOPHUECKOW 3KOJOTHMUYECKOU
OOCTaHOBKM B PErHOHE, O] KOTOPHIM IMOHMMAIOT BBICHIYIO CTENEHb HKOJOTMYECKOro HeOJaromnoiydus B
KaKOM-TTHOO peruoHe CTpaHbl. PETHOH, B KOTOPOM CIIOKMIJIACh KaTacTpO(pHUUEcKas IKOJIOTHYECKasi CUTyalus, B
COOTBETCTBHHM C YKa3aHHBIM 3aKOHOM HOCHUT Ha3BaHUE 30HbBI IKOJOTMUECKOT0 OeICTBUS. 30HbI IKONO2ULECKO20
bedcmeus — 3TO ydacTku Teppuropun Poccuiickoit denepanuu, rie B pe3ysibTrare XO3sMCTBCHHON WM HHON
JESATEIIBHOCTH IPOUCXOIAT YCTOWUYMBBIE OTPHULIATEIbHBIE M3MEHEHUS B OKPY)KAIOIIEH IPUPOIHON cpexe,
yYIpOXKarolue 3J0pPOBbI0 HACEIICHHs, COCTOSHUIO ECTECTBEHHBIX 3KOJIOIMYECKUX CHUCTEM, TIE€HETUYECKHX
(GOHIOB pacTeHUl M KUBOTHBIX. B 30He »3Kojorumueckoro O€ACTBUS OKpyKarollas HpUpPOJHAs cpena
npeTeprieBacT TIIIyOOKHe HeoOpaTUMble H3MEHEHHs, HAONIOJAeTCsl CYIIECTBEHHOE YXYIIICHHWE 3I0POBBS
HaceJIeHUs, yBeIUuBaeTcs o0111as U 1eTCKasi CMEPTHOCTb.

25.3. IIpy4uHbI U CTAAUM TEXHOTeHHBIX KaTacTpod

Bo3nukHOBeHue 11000 Upe3BbIYaiHOM cUTyalluy, B TOM YMCJIE€ U TEXHOI'C€HHOM KaTacTpodbl, BHI3bIBAECTCS
COYETaHHEM JCUCTBUI OOBEKTHBHBIX M CYOBEKTHBHBIX (DAKTOPOB, CO3MAIONIMX MPHUYUHHBIA PsIi COOBITHH.
HenocpencTBeHHbIMU IPUYMHAMU TEXHOTEHHBIX KaTacTpod MOryT OBbITh BHEUIHME [0 OTHOIIEHUIO K
MHXEHEPHOU crucTeMe BO3ACUCTBUS (CTUXUMHBIE O€ACTBUSI, BOGHHO-IUBEPCUOHHBIE aKIUU U T.J.), YCIOBUS U
OOCTOSITENIbCTBA, CBSI3aHHBIE HEMOCPEACTBEHHO C JIaHHOW CHCTEMOW, B TOM YHCIIE TEXHUYECKUE
HEUCIPABHOCTH, a TakkKe dejgoBeueckue omuoku. IlocnenHuM, cormacHO CTaTUCTUKE W MHEHHIO
CIELUAINCTOB, MPUHAJICKUT TIJaBHAas pOJib B BO3HUKHOBEHHMH TEXHOTeHHbIX KaracTpod. Ilo ouenke
IKCIIEPTOB, YEIIOBEYECKHEe OMMOKN o0ycinoBmuBalOT 45% skcrpemanbHbix cutyanuii Ha ADC, 60%
aBuakaractpod u 80% karactpod Ha Mope.

[Tporiecc pa3BUTHS YpE3BBIUANHBIX CUTyallMid (B TOM YHUCIIE M TEXHOTEHHBIX KaTacTpod) mernecoodpasHo
pa3feNnTh Ha TPU CTAJMU: 3apOKIACHUS, KyJIbMUHALMOHHYIO M 3aTyxaHMs. [IpuHATO cumTarh, 4TO BO BCEX
TUINAX HKCTPEMAJIbHOW CHUTyallUM pPACCMOTPEHHbIE CTaJWU MPUCYTCTBYIOT Bcerga. B uHOM ciyudae B
COOTBETCTBUM C MPHUHATBIM ONpPEICICHUEM M KPUTEPUSIMU CUTYallMI0 HENb3s KBAIU(PHUIMPOBATH Kak
YpE3BBIYANHYIO.

Ha nepBoii craguu pa3BUTHs 4Ype3BbIYAHHONW CUTyallMU CKJIAJBIBAIOTCS YCIIOBHS NMPEANOCBUIKA Oyayluei
TEXHOI€HHON KaTacTpo(bl: HAKAIJIMBAIOTCS MHOIOYMCIEHHBbIE TEXHUYECKHE HEUCIIPAaBHOCTHU; HAOJIIONAI0TCA
coon B pabore 00OpynOBaHHMSA; IMEpPCOHAN, OOCIYKUBAIOIIMHA €ro, JONYCKaeT OLIMOKH; MPOUCXOAST He
BBIXOJSIIME 3a Mpenenbl o0bekTa HekaracTpoduueckue (JIOKaabHbIE) aBapuH, T.€. HapacTaeT TEXHUYECKUH
puck. IIpomomKkuTenbHOCTh 3TOM CTaguM OLEHUTH TPyAHO. [l «B3pBIBHBIX» 4YpE3BBIYANHBIX CHUTYyalUH
(xatactpods!l B bxomane m YepHoObLIE) 3TH CTaIUU MOTYT U3MEPSATHCS CYTKaMHM WIM Jaxe Mecsuamu. Y
«TUTaBHBIX» TEXHOTEHHBIX KaTacTpod (Hampumep, SKCTpeMallbHas cUTyalMs B pailoHe o3zepa JlaB B CIIIA)
MIPOJOJKUTENBHOCTD YKa3aHHOM CTaK U3MEPSAETCS TOAaMU WU 1€CATUIETUSIMH.

PaccmoTpuM B KauecTBe MpHMepa CTaJAUI0 3apOKICHUs KaTacTpodbl, Mpousolieaeil B Houb ¢ 3-ro Ha 4
utonsg 1989 r. B Pecniybnuke bamkoproctan. B sty Houb Ha yuyactke 1431 kM mpoaykTornpoBoja 3amaaHast
Cubups — Ypain — [IoBoikbe 10 nepekadke Jerkux yrieBoopoaA0B MPOU301Ies pa3pbiB TpyOsl quamerpom 720
MM C UCTEUEHHUEM CXKMKEHHOIO MPOAYKTa, KOTOPOE MPOI0JIKAIOCH IPUMEPHO 2,5 yaca (BbITekI0 nopsiaka 11
000 T mpoaykra). OT MecTa pa3pbiBa 10 KEJIE3HOIOPOKHOTO MOJIOTHA paccTosiHue cocTasisuio 300— 500 m.
[Ipn npoxokJIeHUU MO KEJIE3HOJOPOKHOM JIMHUM JIBYX IO€3]10B, CIEJO0BaBIIMX HABCTpPEdy APYr APYTY, OT
CIIy4alilHOM HMCKpBI ITPOM30IIET B3PbIB CMECH IIApOB MPOAYKTa C BO3AYXOM, BBI3BABIIMNA KpyHIEHHE NOE310B. B
pe3yibTaTe 3TOM TEXHOTEHHOM KatacTpodsl 573 yenoBeka norudiau, 693 ObUIU paHEHBI.

[Tpennoceliku 3apoxaeHus 3Toi katactpodsl Habmonanuck B nepuos ¢ 1985 mo 1989 rr. 3a sto Bpems
MPOM30LUI0 9 aBapUIHBIX OTKA30B MO pa3iMYHbIM mpuunHaM. OKOJIO ABYX JIET HE ObUIO 3JIEKTPOXUMHUYECKON
3alUThl MPOIYKTONIPOBOJA, B pPE3YyJbTaTe YEro Ha OTIENbHBIX €r0 y4acTKaxX IPOM30ILIA IOBEPXHOCTHAS
KOppo3us Ha M1yOuHY 3—4 MM, a B OTJEJbHBIX ClTydasix U CKBo3Has. KoyieCHBI U TYCEHUYHBIH TPAHCHIOPT IpHU
nepeeszie yepe3 TpyoonpoBo HAHOCHI €My MHOTOKpaTHbIe MoBpexieHHs. CylecTBOBAIN U JPYTrUe MPUUHHBI,
MPUBEAIINE K BOSHUKHOBEHHIO JAHHOIN TEXHOT€HHON KaTacTpOQBI.

KynbMuHanmoHHas ctajusi TEXHOTEHHOM KaTacTpodbl HauMHAETCs C BHIOpOCa BellecTBa WJIM DHEPTUU B
OKpY)KaoIllyl0 cpeny (BO3HMKHOBEHHE TIOXapa, B3pbIBa, BBIOPOC B arMocdepy SIOBUTHIX BEIIECTB,
paspylleHHe IUIOTHUHBI) U 3aKaHYMBAETCSl NEPEKPHITHEM (OrpaHMYEHHMEM) HCTOYHUKA ONAacHOCTH. B ciydae
YepHOOBUIbCKON aBapuH MPOAOIKUTEIBHOCTh KYJIbMHUHAIIMOHHOM CTaguu cocTaBisuia 15 anei (¢ 26 ampens
o 10 mas 1986 1.).
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Cragus 3aTyxaHHs TEXHOJOTHYECKOW KaTtacTpo(bl XPOHOJOTHUYECKU OXBATHIBACT 71epuod OT TEPEKPBITUS
(orpaHn4eHHs) UCTOYHHKA OMACHOCTU —,JIOKAJIM3allMd YPE3BbIYAMHON CUTyallMH O MOJIHOW JUKBUIAINH €e
NPSIMBIX M KOCBEHHBIX MOcienAcTBuil. [IpoaomKuTenbHOCTh 3TOM CTAaAuM U3MEpSAETCS TroJaMu U MHOTUMH
JECSTUIICTUSIMHU.

Oco0eHHO TSKENbl U TPOAODKUTEIHHBl MEIMIIMHCKHE TMOCIEACTBHs aBapuu Ha YepHoObUTECKOM ADC.
[TepBbIM MEAMITMHCKUM COOBITHEM IOCJIC ATOW aBapuu ObLIa ocTpas JydeBas O0ojesHb. M3 134 3aboneBmmx B
nepBble 3 Mecsla 1Mociie aBapuu ymepin 28 yenoBek, Toraa kak 3a 40 et 1o aBapuu B ObiBmieM CCCP Obuio
3aperucTpupoBano okosio 500 cirydaeB ocTpOil JIydeBOM 00JI€3HHU C JIETAIBHBIM UCX0JIOM BCEro B 43 cirydasix.

BropbiM npaMaTtuyecKkuM MOCIEACTBUEM aBapUM SIBUJIOCH PE3KOE YBEIMUEHUE paKa IUTOBUIHOMN XKele3bl Y
JeTe, 3aperucTpUpOBaHHOE B HEKOTOPBIX oOsacTsax benopyccuu u Ykpaussl, a Takke B bpsHckol obmacTtu
Poccun. MakcuManbHOE KOJIMYECTBO OOJNBHBIX BBISIBIEHO B pailoHaX HauOOJBIIET0 3arps3HEHUs
pPaMOHYKIIUIAMHU.

B nHu aBapuu B OKPYKaIOIIYIO Cpeay ObUIM BBIOPOIIECHBI PaJIMOHYKIHU/BI C O0IIEH aKTUBHOCTHIO OK0JIO 50
MJIH Kiopu. B mouBy nmonanm B ocHOBHOM 11e3uii-137 ¢ mepuoaom nonypacmnana 30 ner, crponnuii-90 — 28 mer,
wiyToHnit-239 — 24 065 ner u muyronuii-241 — 14 ner. M3oton 1uiyroHuii-241 mo akTUBHOCTH IPEBBIIIACT
myToHui-239. Ihytonnii-241 B pe3ynbrare pagroaKTUBHBIX IMPEBpaIICHUI Mpeodpazyercs B amepruu-241
(anbda-n3myyarens), nepuoA Moxypacnana kotoporo cocrapiser 485 ner. Ilocneauuii u3oTomn npeodpasyercs
B HENTYHHI-239, sBnstonmiics anbda-u3nydareiaeM ¢ nepuogoM nomypacmnana 2 140 000 ner (mpakTHUeCKH
BeuHBIN anb(da-usmyyarens). Benencteue storo wepes 20 net mociie YepHoObutbekoii katacTpodsl (k 2006 r.)
KOJMYECTBO aibda-u3iaydareneii B mouBe yBenuuyuTcs BaBoe. [locie »Toro ypoBeHb paauanuud Oyaer
NOBBIIIATHCS elle B TeueHue 40 jer, ocTaBasch 3aT€M YK€ ITOCTOSIHHBIM Ha Thicsauenerus. [Ipu nonaganuu B
OpraHM3M YeJIOBeKa WJIM KUBOTHBIX YKA3aHHBIX BBIIIE PAJHOAKTHUBHBIX HM30TOINOB MPOUCXOIUT BHYTPEHHEE
oOilydueHHe TKaHEH, YTO TOBBIIAET PUCK TOSABICHHWS W PAa3BUTHS 3J0Ka4eCTBEHHBIX omyxosei. [lo
COBpeMEHHBIM oOlleHKaM, 3a 50 ser YepHoObUTb M00aBUT 10 15 THIC. cMepTell OT OHKOJOTHYECKHX
3a00JICBaHUN.

BecbMa nmnuTenpHa cTaaus 3aTyxaHHUsS MpH KaTtacTpodaxX Ha XUMHUYECKUX MPEANpPUATHUAX, YTO JOKA3bIBAET
npumep bxomana, rae yroau mpoo/pKarOT yMUpaTh 10 CHX IOp; a TakKe IpU 3arpsi3HEHUU OKpYKarollen
Cpebl TOKCUYHBIMH BEILIECTBAMHU.

25.4. YcTOMYHBOCTH Pa00ThI 00BEKTOB HAPOJAHOI0 X0351iICTBA B YPe3BbIYailHBIX CUTYyallUAX

YcroitunBocTh paboThl OOBEKTOB HAPOJHOIO XO3sIMCTBAa B YPE3BBIYAMHBIX CHUTYaIUSX OMNpenenseTcs HX
CIIOCOOHOCTBIO  BBIMOJHATL CBOU q)YHKHI/II/I B OTHUX YCIOBHAX, a TaKiKe HpI/ICHOCO6J'I€HHOCTBIO K
BOCCTAQHOBJICHHIO B CiIydae IIOBpPEXICHHA. B ycloBUAX upe3BBIYAWHBIX CHUTyallUd MPOMBINUICHHbIE
npeanpusaATusd JO0JIKHBI COXPAHATH CIIOCOOHOCTD BBIITYCKATh NPOAYKIHWIO, & TPAHCIIOPT, CPEACTBA CBA3H, JIMHUU
JJIEKTpoIepeaady M MpoYHe aHAJIOTWYHbIE OOBEKThl, HE MPOM3BOJAIINE MaTepHajbHblE IIEHHOCTH,
obecrieunBaTh HOPMAJIHLHOE BBIITOJTHEHUE CBOUX 3a]1a4.

Jniss Toro 4roObl OOBEKT COXpaHWJ YCTOWYMBOCTh B YCIOBMSX YPE3BBIYAMHBIX CHUTyallUd, MPOBOMIST
KOMINJICKC MHKCHCPHO-TCXHUYCCKHUX, OPTraHU3allMOHHBLIX U JPYIrux MCpOHpHHTHﬁ, HaIlpaBJICHHBIX Ha 3alUTY
NepcoHasa OT BO3JEHCTBHS ONACHBIX M BPEIHBIX (DAaKTOPOB, BO3HUKAIOUIMX IMPH PA3BUTUU UYpPE3BBIYAHHON
CUTyalluu, a Tak)Ke HaceJleHHUs, MPOKMUBAIOIIEro BOMM3M o0bekTa. HeoOxonmMo ydecTb BO3MOXKHOCTH
BTOPUYHOT0 00pa30BaHUs TOKCUYHBIX, 10)KAPOOIIACHBIX, B3PhIBOONIACHBIX CUCTEM U JIp.

KpOMC TOro, MPOBOAMTCA AaHAJIM3 YA3BHUMOCTHU 00BEKTA U €ro JJIEMEHTOB B YCIOBUAX ‘-Ipe?;BI)I‘-IaI\/’IHI)IX
cutyauuid. Pa3pabareiBatoTCss MEpOINpPHUATHS MO TMOBBIIICHUIO YCTOWYMBOCTH OOBEKTa M €ro MOATOTOBKE B
CITydae TOBPEXK/ICHNS K BOCCTAHOBIICHHIO.

C menplo 3aIUTHl pabOTAOMMX Ha TeX NPEANPHUATHAX, TZIe B IpoIecce MPOU3BOJACTBA HCIOJIB3YIOT
B3PBIBOONIACHBIC, TOKCHYHBIE W PATUOAKTUBHBIC BEIIECTBA, CTPOSAT YOESKHIINA, a Takke pa3padaThIBarOT
CeLUaNbHBIA Tpaduk paboOThl MepcoHalla B YCIOBUSAX 3apaXeHHUs BpPEAHBIMH BellecTBaMu. JlomkHa OBITh
MOJrOTOBJICHA CHCTEMa OTIOBELICHHUS TIEPCOHATA U HACEJICHHS, POKUBAIOLIETO BOIM3M 00BEKTa, O BO3HHUKIIEH
Ha HEM 4pe3BbluaiiHoi cutyaruu. [lepconan o0bekTa 10mKeH ObITh 00YUeH BBIMOIHEHUIO KOHKPETHBIX padoT
0 JTUKBUJALMH MOCJIEICTBUIA YPE3BBIYANHBIX CUTYallMi B 04are mopakeHusl.

Ha ycToiunBOCTh paboThl 00BEKTA B YCIOBUSAX YPE3BBIYAMHBIX CUTYAIMH OKa3bIBAIOT BIMSHUE CIEAYIOIINE
(bakTopsl: palioOH pacrojoXeHus OO0BEeKTa; BHYTPEHHSS IUIAHWPOBKA W 3aCTPOWKA TEPPUTOPUU OOBEKTa;
XapaKTepUCTHKAa TEXHOJIOTMYECKOro Ipolecca (UCIOoNb3yeMble BEIIeCTBA, SHEPreTHUECKUE XapaKTEPHUCTUKU
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000pyZI0BaHUs, €T0 MOKapO- M B3PHIBOONIACHOCTD U JIP.); HAJIS)KHOCTh CUCTEMBI YIIPABJICHUS IPOU3BOJICTBOM U
psn ap.

Pailion pacnmonoxeHHus 00BbEKTAa ONpeHeisieT BENTUUNHY, a TAK)KE BEPOSITHOCTb BO3/IECHCTBHS
NopakaromMx (aKTOPOB MPHPOJHOIO MPOUCXOKACHUS (3€MIIETPACEHHs, HaBOJHEHHs, yparaHsl, ONOJ3HU U
npod.). BaxxHoe 3HaueHne umeeT qyO0nupoBaHHe TPAHCIIOPTHBIX IyTEH U CHCTEM DHEProcHadxeHus. Tak, eciu
IPENpUATHE PACIOIOKEHO BOIM3M CYIOXOJHOW pEKH, B clydae paspylleHHUs >KEIEe3HOAOPOXKHBIX WU
TpYOOIPOBOJHBIX MAarucTpayieil MOABO3 CHIPbS HJIM BBIBO3 TOTOBOM MPOIYKLIUU MOXKET OCYIIECTBIATHCS
BOAHBIM TpaHCHIOPTOM. CyIlleCTBEHHOE BIIMSHUE HA MOCIEACTBHS YPE3BbIYAWHBIX CUTYalluil MOT'YT OKa3bIBaTb
METEOPOJIOTUYECKUE YCIOBUS palioHa (KOJIMYECTBO BBINAJAIOLIMX OCAJKOB, HAIPaBIEHHUE TI'OCIOACTBYIOLIMX
BETPOB, MUHUMAaJIbHbIE 1 MaKCUMaJIbHbIE TEMIIEPATYPhl BO3/1yXa, peiibe() MECTHOCTH).

BHyTpeHHSs IaHUPOBKA U TUIOTHOCTH 3aCTPOMKU TEPPUTOPHH 0OBEKTA OKA3bIBAIOT 3HAYMTEIHHOE BIUSHUE
Ha BEPOATHOCTb DPACIPOCTPAaHEHMs II0XKapa, HAa DPA3pyLICHHs, KOTOPBIE MOJKET BBI3BaTh YyJapHas BOJIHA,
o0pasyromiascsi Mpu B3pbIBE, Ha pa3Mephl ovara MOpa)kKeHUs: MPU BHIOPOCE B OKPY)KAIOLIYIO0 CPEAY TOKCHYHBIX
BellecTB U Jp. B kadectBe mpumepa B Tabn. 25.3 moka3zaHa BEpOSTHOCTb PAcIpOCTPAHEHHs IoXkapa B
3aBUCUMOCTH OT PACCTOSIHUA MEXAY 31aHUSIMMU.

Taonuua 25.3. BepoSTHOCTb pacHpOCTPAHEHHS MOXKApa

Paccmosnnue mexcdy 3da-~

RUAMU, M 0 5 10 15 20 30 40 50 70 90
Beposmuocms pacnpocmpa- .
Henus noxcapa, % 10 87 66 47 27 23 9 3 2 0

Heo0xoauMo y4nThiBaTh 1 X apaKTep 3acCTpoOUKH, OKpyxKawoued o0bekr. Tak, Hanuyue BOIU3U
JaHHOI'O 00BEKTa ONACHBIX HpeI[HprITHfI, B YAaCTHOCTH XHMHUYCCKHX, MOXCT B 3HAYUTEIBHON CTEIICHU
yCYryOHTB ITOCIIE/ICTBHS BOSHUKIIEH Ha 00BEKTE YPE3BBIYAHON CUTYAIIHH.

Cnenyer mompoOHO M3y4HTh CHEeUNU(PUKY TEXHOJOTMYECKOTO Ipomecca, OLUCHHUTh
BO3MOXKHOCTh B3pbIBa 00OpyZOBaHWS (HAampUMeEp, COCYIOB, Pa0OTAIOUIMX IO/ JaBJICHUEM), OCHOBHBIC
IMPUYUHBI BOBHUKHOBCHHSA I10KAPOB, KOJIUYCCTBO UCIIOJIB3YEMBIX B ITPOLECCE CHHBHOI{GﬁCTB}HOHIHX, SAAOBUTBIX
Y paIMOAKTUBHBIX BEIIECTB. [[Js MOBBIIIEHUS YCTOMYMBOCTH 00BEKTA B YPE3BBIYAHHOW CUTYaIllMH HEOOXOJMO
pPaccMOTPCTb BO3MOXHOCTb H3MCHCHUA TCEXHOJOTHWMH, CHHXKXCHUA MOMIHOCTH IPOU3BOACTBA, a TAKKC C€Tro
NEePEeKIII0YEeHUsT Ha MPOU3BOJCTBO Apyroil mpoaykiuu. Heobxonumo paszpabotaTh Takke crnocoO ObICTpoi U
Oe3aBapUitHON OCTAaHOBKHM IIPOU3BOCTBA B UPE3BbIUANHBIX CUTYAI[UIX.

PaccMoTpuM Temepb MyTH MOBBILIEHUS YCTOHYMBOCTH (YHKIMOHMPOBAaHUS HanOojee BaXKHBIX BHUIOB
TEXHUYECKUX CUCTEM U OOBLEKTOB.

Cucmembl 6000cHaOICEHUsA TIPEACTABISIOT cO00M KPYNHBIA KOMIUIEKC 3AaHUN M COOPYKEHUH, yIaleHHbIX
ApYyT OT Apyra Ha 3HAYHUTCIBHBIC paCCTOAHUA. HpI/I ‘-Ipe?;BI)I‘-IaI\/’IHI)IX CUTyallusX, KaK IIpaBUJIO, BCC 3JICMCHTLI
3TOM CHUCTEMbl HE MOTYT OBbIThb BBIBEIEHBl M3 CTPOS OJHOBpPEMEHHO. lIpu NpOEeKTUPOBAaHHM CHCTEMBI
BOI[OCH36)K€HI/I$I HGO6XOI[I/IMO npeaAyCMOTpPEThL MEPBI UX 3alIUTHI B T-IpC?;BI)ILIEH\/'IHI)IX CUTyaluigax. OTBEeTCTBEHHLIE
3JIEMEHTBI CUCTEMBI BOJIOCHA0KEHUS 11€7IeCO00pa3HO pa3MeIlaTh HIKE OBEPXHOCTHU 3€MJIM, YTO MOBBIIIAET UX
YCTOI>'I‘II/IBOCTB. I[J'If[ ropoja Haao HMCETHL ABA-TpU HUCTOYHHKA BOI[OCH36)KCHI/I$[, a Ui TPOMBINIJICHHBIX
MarucTpaiei (MIpOMBILIUIEHHOTO BOJOCHA0XEHNS) — HE MEHEE JIByX-TpeX BBOJIOB OT MOPOJCKHX Maructpaieil.
Crnenyer mnpeaycMOTpPEeTh BO3MOXKHOCTh PEMOHTa MJAaHHBIX CHCTEM 0€3 WX OCTAaHOBKM M OTKJIFOUEHUS
BOJIOCHA0XKEHUS IPYTHX MOTpeOUTENEH.

BecbMa BaxkHOM sIBisIeTCsl cucmema 60000meedens: 3arps3HEHHBIX (CTOYHBIX) BOJ (cHUCTEMa KaHAIU3aIiH ).
B pesynbTare ee pa3pylieHus: Co3Aal0TCs YCIOBUS U pa3BUTUs OoJie3Hel u snujeMuid. CKOIUIEHHE CTOYHBIX
BOJl HA TEPPUTOPUU OOBEKTA 3aTPyIHSAET MPOBEACHNE aBapHITHO-CIIacaTeIbHBIX U BOCCTAHOBUTENBHBIX PaloT.
[ToBblIeHNEe YCTOWYMBOCTH CHCTEMBl KaHAJM3allMM JIOCTUTAETCSl CO3JaHHEM pEe3epBHOM ceTu Tpyo, 1o
KOTOPBIM MOXKET OTBOJMTHCS 3arpsi3HEHHass BOJAA MPH aBapuHd OCHOBHOW ceTh. JlommkHa OBITH pazpaboTaHa
cXeéMa aBapHMHOTO BBINYCKAa CTOYHBIX BOJI HEMOCPEACTBEHHO B BOJOeMbl. Hacocbl, ucmoib3yemble Uis
MEPECKAYKH 3an$I3HCHHOI>'I BOABI, KOMIUICKTYOTCA HAACKHBIMU UCTOUYHHUKAMU SJICKTPOIIUTAHUSA.

B pa3HbIX upe3BBIYAMHBIX CUTYaAIUSX 3JIEKTPHUECKUE COOPYKEHHsSI M CETH MOTYT IMOJYyYUTh pa3IHuHbIC
paspymi€cHUsd MW IMOBPEKACHUA. Nx wuaunboiee YA3BUMBIMU YacCTsAMHU SABJIAIOTCA HA3CMHBIC COOPYXKCHUA
(37eKTpOCTaHIIMHU, TTOACTAHIIMH, TPAaHC(HOPMATOPHBIE CTAHIIMK), a TAK)KE BO3AYIIHBIE JIMHUH 3JIEKTpoIepeay.
B coBpeMEHHBIX KpYNHBIX 3JHEProcCHCTEMax IPUMEHSIOTCS pa3jJudHble aBTOMAaTUYECKHE YCTPOWCTBaA,
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CIOCOOHBIE  NMPAKTHYECKH MTHOBEHHO  OTKJIIOYUTH  IOBPEXKICHHBIE  AJIEKTPOUCTOYHHMKH,  COXpaHSA
paboTOCITOCOOHOCTH CUCTEMBI B IICJIOM.

Jna nosviueHus ycmouuusocmu CUCmembl 31eKmMpOCHAOICeHyss B TIEPBYIO OdYepelb IIelecoo0pa3Ho
3aMEHUTH BO3JYLIHBbIC JIMHUU JJIEKTporepenad Ha kabenbHbIe (IOJ3€MHBIE) CETH, HCIOJIb30BaTh pE3EpPBHBIC
CeTH JJsl 3alMTKU TOTPEOHTENel, MPEayCMOTPETh ABTOHOMHBIE PE3EPBHBIE MCTOYHHUKH AIIEKTPOIHUTAHUS
o0BbeKTa (MepeaBUKHBIC JIEKTPOTCHEPATOPHI ).

Becpma BakHO 00€CHEUUTH YCMOUYUBOCMb CUCTEMbl 2A30CHADMNCeHUs, TaK KaK MPH €€ Pa3spylIeHUN WIIH
MOBPEXKICHUH BO3MOXHBI BOBHUKHOBEHHUE TOXKAPOB U B3PHIBOB, & TAKXKE BBIXOJI T'a3a B OKPYKAIOILIYIO CpPery,
YTO 3HAYUTENHHO 3aTPYIHSACT IPOBEACHNE aBapUITHO-CIIacaTeIbHBIX U BOCCTAHOBUTEIIBHBIX paboT.

OcCHOBHbBIE MEPONPUATHS 110 YBEIIMYCHUIO YCTOMUUBOCTH CUCTEM ra30CHA0KEHUS CIIEIYIOIINE: COOPYKEHHE
MOJI3EMHBIX OOBOJIHBIX T'a30MPOBOJIOB (DacceliHOB), 0OeCHeunBaIOIMX MMOJ1a4y T'a3a B aBAPUUHBIX YCIOBHSAX;
UCIIOJIb30BaHUE YCTPOUCTB, 00ECMEUYMBAIOIIMX BO3MOXXHOCTH PAaOOTHl 00OpYAOBaHUS MPH MOHUKECHHOM
JaBJICHUH B Ta30MpOBOJAX; CO3JaHUE Ha MPEANPUATUSAX aBAPHIHOTO 3amaca albTEpPHATHBHOTO BUIA TOILJIMBA
(yrmsi, Ma3zyTta); OCYIISCTBICHHE Ta30CHAOKEHHS OOBEKTa OT HECKOJBKHX HCTOYHHKOB (Ta30MpOBOJIOB);
CO3JIaHHME IMOJ3EMHBIX XPAHWIMII Ta3a BHICOKOTO JABJICHUS; HCIIOJF30BAaHHE HA 3aKOJIBIIOBAHHBIX CHCTEMAax
ra30CHa0KeHHsI OTKIIIOYAIOIIUX YCTPONCTB, YCTAHOBIIEHHBIX Ha PACHPEICIUTEILHON CETH.

B pesynbrate upe3BhIYAHON CUTyallMn MOXET OBITh CEPhE3HO MOBPEXAECHA CHUCTEMa TEIUIOCHAOKEHUs
HACEJICHHOTO IMYHKTa WU MPEANPUATHS, YTO CO3/JAaeT CEpPhe3HbIE TPYAHOCTU AN MX (YHKIIMOHUPOBAHUSA,
0c00EHHO B XOJIOHBIN nepuo roaa. Tak, pa3pyuieHre TpyOOIpOBOIOB ¢ TOPSYEH BOJOHN HIIM MAapOM MOXKET
MOBJIEYDb UX 3aTOIUICHHE M 3aTPYJHUTH JOKAIM3ALMIO U JTUKBHAALMIO aBapuu. Hanboiee ys3BUMbBIE 3JIEMEHTHI
CHCTEM TEIUIOCHA0KEHHUS — TETUIOAIEKTPOLIEHTPAIN U pailOHHBIE KOTEIBHEIE.

OCHOBHBIM CITIOCOOOM N08bIULEHUSL YCMOUYUBOCIU BHYMPEHHE20 000PY008aHUsL MENI08bIX Cemell AGNIAemcs
ux Oybauposanue. HeoOXomuMo Takke 00eCHeUnUTh BO3MOXKHOCTh OTKIIOUEHHS TOBPEXKACHHBIX YYaCTKOB
TeruioceTeil 6e3 HapyllleHus puTMa TEIUIOCHAOKEHUsI MOTpeOuTeNel, a TaKkKe CO3/1aTh CHUCTEMbI PE3EPBHOIO
TEIIOCHA0KEHUS.

B pesynbpTare BO3AeiCTBHUS yAapHOW BOJIHBI, BO3HUKAIOLIEH MPH B3PHIBAX PA3NIMYHOTO MPOUCXOXKICHUS
(mpy aBapuM Ta30MPOBOJIOB, NPHU BOCHHBIX JEHCTBUAX), MOTYT CEphE3HO IOCTPAJaTh MOJ3EMHBIC
KOMMYHHKAIUH, BKIIIOYasi MOA3EMHBIE MEPEeXOJbl U TPAHCIIOPTHBIE COOPYXKEHHUS (dCTaKaabl, MYTEHPOBOJBI,
MOCTHI H Jp.). Hanbompiee paspyiieHne pasMdHBIX MOCTOBBIX COOPYKEHHH BBI3BIBACT OOKOBas ynapHas
BOJIHA, HAIlpaBJICHHAs MEPHEHAUKYISIPHO MPOJIETHOMY CTPOCHHIO MocTa. Becbma omacHbIM [l 3THX
COOpYXKEHHI SBISIETCS BO3JICHCTBUE YAAPHBIX BOJH, OTPAKEHHBIX OT MOBEPXHOCTH BOJBI (PEKH, BOIOEMA).
BosgeiicTBue ynapHoi BOJHBI Ha MOJA3E€MHBIE COOPYKEHHs (KOJUIEKTOPBI) MOKET BBI3BaTh MX MOBPEXJICHHE.
Oco0EeHHO OMacHO B ATOM CiIy4dae pa3pylleHHe TPYOOINpPOBOJOB C TOpsyYed BOJON WM TMapoM, a TaKkKe
ra30MpoBOJIOB.

OCHOBHBIM CPEICTBOM NOGbIUUEHUSL YCIMOUYUBOCHU PACCMOMPEHHBIX COOPYHCEHUL OT BO3ICHCTBUS yIapHOU
BOJIHBI SIBISIETCS NOBbIULECHUE NPOYHOCIU U HCECMKOCTU KOHCMPYKYUL.

Ocoboe BHUMaHHE CIEAYeT YACNSATh YCMOUYUBOCMU CKAAO08 U XpaHuIuw SIOBUTHIX, IOXKapo- H
B3PBIBOOIIACHBIX BEIIECTB B YCIOBUSAX YPE3BBIYAMHBIX CUTYallMd. ITO JTOCTUTAETCS MIPOBEACHUEM CIETYIOLINX
MEpOTIPUSTHIA: TMEPEBOJOM YKa3aHHBIX MaTEpUANIOB HAa XpaHEHHE W3 HA3eMHBIX CKJIAIOB B IIO/3EMHEIE,
XpaHEHHEM MHUHHMAJIbHOIO KOJMYECTBA SJOBUTHIX, II0XKAapo- M B3PHIBOOMACHBIX BELIECTB, a TaKXke
0€30CTaHOBOYHBIM HCIIOJIb30BAHMEM STHX BEIIECTB MPU TMOCTYIUICHUH HAa OOBEKT MHHYS ckiaa («paborta c
KOJIECY).

JInisi TIOBBIMIEHHSI YCTOMYMBOCTH PAaOOTHI OOBEKTOB B YPE3BBIYANHBIX CHUTYAIHSIX HEOOXOAWMO YIENATh
3HAYUTEIbHOE BHUMAaHHE 3awyume pabouux u ciayxcawux. Jas 3Toro Ha 0OBEKTax CTPOATCS yOexuia u
VKPBITHS, TpeAHAa3HAYCHHbIC JUIA 3alllUThl TE€PCOHANa, CO3/aeTcs W TOJJICPKUBACTCS B IOCTOSTHHOM
TOTOBHOCTH CHCTEMa OMOBEIICHUsI pab0uMX M CIyXKaIUX 00BEKTa, a TAKKe MPOKUBAIOIIEr0 BOIU3U 00bEKTa
HaceJIeHHsl O BO3HUKHOBEHUH 4pe3BbIYaiiHOM cutyaruu. [lepconan, o0cnyXuBaromuii 00beKT, TOJKEH 3HATh O
pexxume ero paboThl B CiIydae BO3HUKHOBEHMS YpPE3BBIYAWHONW CHUTyallud, a TakXke ObITb O00Yy4eHHBIM
BBITTOJIHEHUIO KOHKPETHBIX pa0OT 10 JIMKBUIAINN 0YaroB MOPakeHUsI.

25.5. OcHOBHBbIE IPUHIHUIIBI U CIIOCO0BI 00ecrieyeHHs1 0e30IIACHOCTH HACEJCHUS B YPe3BbIYaiiHbIX
CUTyanMAX

K oCHOBHBIM MepompusITHsIM MO OOECHedeHHI0 Oe30MacHOCTH HAaceNeHUS B YPE3BBIYAMHBIX CUTYaIHUSIX
OTHOCSITCS CIEAYIOLINE: MPOTHO3UPOBAHUE U OIIEHKA BO3MOYKHOCTH IOCJIEACTBUI YpPE3BBIYANHBIX CUTYAIUH;
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pa3paboTKka MEpONpPHUATUN, HAMIPABICHHBIX Ha MPEIOTBpAIlEHHE WIH CHIKEHHE BEPOSTHOCTH BO3ZHHUKHOBEHUS
TaKUX CUTYyallui, a TaK)Ke Ha yMEHbIIEHUE uX nociueacTBuil. Kpome Toro, o4eHp BaKHBIM sIBJIsI€TCSI O0yUeHHE
HaCeJIeHUs JeHCTBUSAM B UPE3BBIYAHHBIX CUTYalUsAX U pa3paboTka 3()(hEeKTUBHBIX CITIOCOOOB €T0 3aUTHI.

IIpoeno3zuposanue upe3gulyaiinbIX cumyayuii — 3TO METOJ OPUEHTHPOBOYHOIO BBIABICHUS U OLIEHKU
O0OCTaHOBKH, CKJIAJbIBAIOLICHCS B pe3yiabTare CTUXUHHBIX OencTBHMU, aBapuii W Karactpod. Paszmuuaror
JOJITOCPOYHbIE M KPAaTKOCPOYHbIE MPOTHO3bI. J[0JIrOCpOYHBbIE MPOTHO3blI HANpPAaBICHbl Ha M3y4EHHE U
OTIpe/ieeHre CeliCMUUYECKHX PAffiOHOB', TEPPUTOPHIL, T/Ie BOSMOYXHBI CENCBbIC TOTOKH HIIH OMON3HH, MPAHMII
30H BEPOATHOI'O 3aTOIUIEHUS NPHU aBAPHSX IUIOTUH WJIM MPUPOJHBIX HABOJHEHMSAX, a TAK)Ke PAHUI] 04aroB
MOpPaKEHUS TMPU TEXHOTEHHBIX aBapHsx. KpaTKOCpOUYHBIE MPOTHO3BI MCIOIB3YIOTCSA IJIi OPUEHTUPOBOYHOTO
OIIpeJIeJIEHUs] BPEMEHH BO3HUKHOBEHUS YPE3BBIYAHON CUTYaIUH.

! Ceiiemuueckoe pafioHUpPOBAaHUE TEPPUTOPUI TIPOBOISAT MO 0KUAAEMONW UHTEHCUBHOCTH U TIOBTOPSICMOCTH 3eMJICTPSICEHUH (pa3 B
rox, 100, 1000 u 10 000 set).

JUis cocTaBieHUsl MPOTHO30B MCIOJIB3YIOTCSI Pa3MyYHble CTAaTUCTUYECKUE JAHHBIE, a TaKXKe CBEAEHUS O
HEKOTOPBIX (U3NYECKUX M XUMHUYECKHX XapaKTEPUCTHKAX OKPYKAIOUIMX NpPUPOAHBIX cpen. Tak, mms
IIPOTHO3UPOBAHMS 3EMIICTPSACCHUM B CEHCMOOIIACHBIX palOHaX M3y4aroT M3MEHEHHE XMMHUYECKOI'o COCTaBa
IOPUPOJHBIX BOJ, MPOBOAAT HAOIIOJCHWE 33 W3MEHEHHEM YpPOBHS BOJBI B KOJOJLAX, ONPEACISIIOT
MeXaHUYeCcKue U pu3nueckue (MEKTpUYeCKHe U MarHUTHbIE) CBOMCTBA IpyHTA. 3HAUUTENbHYIO HMH(POPMALIUIO
JUI IPOTHO3a 3€MJIETPSICEHUI MOXKET JAaTh HAOJIOIEHUE 32 TIOBEIEHUEM HEKOTOPBIX JKUBOTHBIX.

Pa3zpa®otanbl MeTOABI NMPOrHO3UPOBAHUS IOKAPOB — JIECHBIX, TOPQSAHBIX M 1p. s MpOrHO3upoBaHMS
BIIMSIHASL CKPBITBIX OYaroB Moskapa (TMOA3eMHBIX WM TOP(SHBIX) HA BO3MOXKHOCTh BO3HUKHOBEHHS JIECHBIX
MI0’KapOB HUCIMONb3yeTcs (OTOChEMKa B MH(PPAKPACHON 4YacTH CIIEKTpa, OCYIIECTBIsEMas C CaMOJIETOB WU
KOCMHUYECKHX alnaparos.

JUis IpOrHO3UPOBaHUsT OOCTAaHOBKM, BO3HUKAIOLIEH HPU Pa3BUTHM PA3IUYHBIX YPE3BBIYAMHBIX CUTYaLH,
IPUMEHSIIOT MAaTEMaTUYECKHE METO/IbI (MaTEMaTHUYECKOE MOJEIMPOBAHUE).

IIpy npOrHO3MpPOBAHUU YPE3BBIUANHON CUTyallMM IUIAHUPYIOT IOCTOSHHO NPOBOJMMBIC, (OHOBBIE U
3alUTHBIE MEPOIIPUSITHSL.

K nocTossHHO MPOBOAMMBIM MEPONPHUATUAM OTHOCSTCS IMOCTOSHHBIA KOHTPOJIb 32 Ka4eCTBOM CTPOUTENIBHO-
MOHTAKHBIX PaOOT NpU BO3BEIACHUM 3AaHUNA U COOPYKEHHH, CO3JaHHE HAJIEKHOW CUCTEMBI OIOBEUICHUS O
BO3HUKHOBEHUHU YPE3BbIYAMHON CHUTyallud, CTPOMUTENBCTBO 3AIUUTHBIX YKPBITHH M YOeXuIl, cHaOXeHue
HAaCeJIEHUsl CPEeACTBAaMHM WHIMBUAYAIbHOM 3allWThl (Hampumep, NpoTHBOrazaMu), oOs3aTenbHOe oOydeHue
HaceJIeHUs MpaBUJiaM MOBEICHHs B UpE3BbIUAHBIX CUTYalLlUsAX, pa3padoTKa IIaHOB JIMKBUIALUH TOCIEACTBUN
Ype3BbIYAHBIX CUTyallMi U UX (PUHAHCOBOE U MaTepuaibHOE oOecreueHre 1 Jip.

ITpu npesncka3aHuyu MOMEHTA YPE3BbIUANHON CUTYaIlMH IMPOBEPSIOTCS U NMPUBOAATCA B TOTOBHOCTh CUCTEMA
OTIOBEIICHMSI HACEJIEHUs, a TAK)Ke aBapUiHO-CacaTelbHbIe CIY>KOBbI, pa3BepThIBAECTCS CUCTEMa HAOIIOJEHUS U
pa3BeIKHM, HEUTpaIu3ytoTcs 0co00OMacHble MPOU3BOJACTBA U OOBEKTHI (XMMUYECKUE MPEANPUATHS, aTOMHbIE
AJIEKTPOCTAHIIUYU U JIP.), IPOBOAUTCS YaCTUYHAs 3BAKyallls HACEIECHHUS.

Cnocobul 3auumul Hacenenus 8 Ype38blualiHbIX CUMyayusax CIenyrollue: SBaKyalus, YKPbITHE B 3alIUTHBIX
coopykeHMsIX (yOexxuInax), HCIOJIb30BaHWE CpPEACTB HHAMBUAYaIbHOM 3amuthl. [lon »Bakyanuei
MOHMMAIOT BBIBO3 HACEJEHUS WM €ro 4acTH M3 odara MOopaKeHUs MpPU 4Ype3BbIYANHON CUTyalMu. 3alluTHBIE
COOPYKEHMSI — 3TO CIELUaIbHO pa3paboTaHHbIE MHKEHEPHBIE COOPYKEHUS, IpeIHa3HaYaeMble JJIs 3aIIUThI OT
BO3JICUCTBUS PA3IMYHBIX (U3UYECKUX, XMMHUYECKMX M OHOJOTMYECKHMX ONACHBIX M BpPEIHBIX (DaKTOpOB,
BBI3BAHHBIX YpPE3BbIYANHOW cUTyalued. 3alUTHBIE COOPY)KEHHUS MOTYT OBbITh HCIIONb30BaHbl IS 3alUThI
HaceJIeHUs Kak Mpu 00EBBIX JIEHCTBUAX, TaK M MPU TEXHOTCHHBIX aBapHsX, COMPOBOXKAAIOLINXCS BEIOpOCaMH B
OKPYKAIOIYI0 CpeAy pPaJHOaKTUBHBIX M TOKCHYHBIX XMMHMYECKHX BELIECTB, a TakKe OaKTepHOIOTrHYEeCKHX
areHToB (BUPYCOB, MUKPOOPTaHU3MOB H JIp.).

CpeancrtBa UMHIUBHUIAYAJlbHOMW 3alUTH HAaceNeHUS MNpeJHA3HAUYEHBI JUISI HMCKIIIOUEHUS
NOMajJlaHus BHYTPb OpraHu3Ma, Ha KOXY W Ha OJESKIYy IEePEUMCICHHBIX BBIIIE BELIECTB, a TaKXke
OAaKTEepUOJIOTMYECKUX AareHTOB. OJTO CpEJCTBa 3alllUThl OPraHOB JbIXaHUS (pecrnupaTropbl, MPOTHBOTA3bl),
CIeLMANIbHBIE 3aLIUTHBIE 0JIeX1a U 00yBb. MEIUIIMHCKUE CPEJICTBA UHMBH Iy IbHOM 3aIUThI IPEAHAa3HAYESHbI
U1 TpO(UIAKTUKNA M OKa3aHUsl MEepPBOI MOMOIIM HACEJEHUIO B YPE3BbIYAWHBIX CUTyalusx. OHU BKIIOYAIOT
BEIIECTBA, OCJIAOISAIONINE WIK MPEIOTBpalaloIIie BO3AeHCTBIE HA OPraHU3M YeJIOBEeKa TOKCUYHBIX BEILIECTB
(aHTUOTHI) WJIM HOHHU3UPYIOUIMX M3IYYeHUH (paZuONpPOTEKTOPhI), MPOTUBOOAKTEpUAbHBIE CpPEICTBA
(aHTUOMOTHKHM, BAKIMHBI M JIp.), @ TaKXXe CPEICTBA YACTUYHOM CaHHUTapHON 00pabOTKM (MHAWBUAYaJIbHBIE
MEPEBSI30YHbIE U MPOTUBOXUMUYECKUE TTAKETHI).
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25.6. JIuxkBuaaANUA MOCJIEICTBUH YPe3BbIYAWHBIX CUTYALM I

JIukBupanuss MociencTBUM YpPE3BBIYANHBIX CHUTYAallMd JOJDKHA BBINOIHATBCS B MAaKCUMAaJIbHO KOPOTKHE
CPOKH. B 3TOM 1eATEenbHOCTH pa3IMyaroT TPU OCHOBHBIX JTalla.

Ha mepBoM 3Tame peanusyroTcs MEPONPUITHS IO IKCMpeHHOU 3awyume HaceneHus. Yepes cucremy
OTIOBEIECHHs HaceJeHHe MH()OPMUPYIOT O BO3HMKHOBEHHH YpPE3BBIYAHHBIX CUTYAllMid M O HEOOXOAUMOCTH
WCIIOJIB30BAaHUS CPEJACTB WHIMBHUIyaIbHOW 3ammThl. [IpoBonsATcs sBakyalnusi JrOJ€d M3 OMACHBIX 30H U
OKa3aHME UM IEPBOY MEIULIMHCKON noMouy. [IpuHMMaroTCs HEOTIIOKHBIE MEPHI I JIOKAIU3alluK aBapyid, a B
cilydae He0OOXOIMMOCTH BBOJIUTCS B JIEHCTBUE KOMIUIEKC IMPOTHBOIMOXAPHBIX MEPONPHUATHA. BO3MOXKHBI Takke
BPEMEHHAsI OCTAHOBKA TEXHOJOTMYECKUX ITPOLIECCOB HA MPEANPUATHAX UIH UX U3MEHEHHE.

Ha sTom sTane npoBoaWTCS MOATOTOBKA K BBHIMOJIHEHHUIO CHACATENBbHBIX U APYTUX HEOTIOXKHBIX padoT. s
3TOro  3a0JIaroBpeMEHHO CO3JAI0TCS  CIIEHUAIbHO OOy4YeHHBIE cracartenbHble (opmupoBanus. Ha
MIPOMBIIIJICHHBIX 00BbEKTaX cracarejbHble Moapas/esieHus GopMHUPYIOTCS U3 YKcia paOOTHUKOB 3TOTO 00bEKTa
(mompaszaeneHus rpaxJaHCKoH 000pOHBI 00BEKTA).

Jljig mosy4eHus CBEEHUHN O CIIOKUBIIEICS B pe3ysbTaTe Ype3BbIUAWHON CUTyalli OOCTaHOBKE MPOBOJISAT
pa3BeKy oyara MOpaXX€HUs — TEPPUTOPUHU, HA KOTOPON BO3ZHUKIM HETATUBHBIE IIOCIEICTBUS B PE3YJbTaTE
JEHCTBHS OMACHBIX M BPEIHBIX (DAKTOPOB, BHI3BAHHBIX YPE3BBIYANHON cuTyanued. @opma ouara mopakeHus
3aBHCHUT OT BHJIA YPE3BBIYAMHON CUTYyallMU: IPU B3PhIBAX M 3eMIIETPSICEHUSX — pOpMa Kpyriias, IpH yparaHax,
3aTOIUICHUSAX M CMEpYaxX — HMMEET BHUJ TOJOCHI, MPU MOXKapaxX U OIMOJIBHAX 00pa3zyeTcs odar MOpaKeHHs
HENpPaBWIBHOW (GOpMBI U T.A. PaznuuaroT mpocTble W CIOKHBIE (KOMOWHUPOBAHHBIE) OYard IMOPAKCHHUS.
[IpocTeie ouaru mMoOpa)kKeHUs BO3HUKAIOT TMOJ JACWCTBUEM OJHOTO OMAacHOrO0 WM BpeAHoro ¢akropa
Ype3BbIUAHON CUTyalnu, a KOMOMHUPOBAHHBIE — OT BO3JCHCTBUS HECKOIBKUX (haKTOPOB.

Ha BTOopoM »3Tame MpOBOJATCS cnacamenvHvle U Opy2ue HEOMI0JCHble pabomul, a TaKKe
MIPOJOJKAETCSA BBINOJIHEHHE 3a/ad [0 3allliTe HACEJICHHS U YMEHbLIEHUIO MOCJIEACTBUN YpEe3BbIYAMHBIX
CUTYallMil, HayaThIX Ha nepBoM 3Tane. [IpogomkaroTcs JoKanu3auys U TYLIEHHUE M0XKAPOB, a TAK)XKE CIIaCeHHE
JIOJIEH W3 TOPSIUMX 3JaHUA U COOpYKEeHMU. Ecim B pe3ysbrare 4pe3BbIYaliHOM CUTYyalluH pa3pyLICHbl WIH
3aBaJICHbl 3AIIUTHBIE YKPBITUS U YOEXKHINA, B KOTOPBIX HAXOAWUJIHCH IIOJIU, MPOBOJIUTCS HX PO3BICK U
u3BJIeYeHHE U3 3aBajoB. [locTpagaBIIMX M MMOJYYMBIIMX PAaHEHUS JOCTABISIIOT B MEAUIIMHCKUE YUPEKIACHUS.
[Iponomxkaercs Takxe 3BaKyalusi HAaCEJICHUS U3 ONACHBIX 30H.

B cnyuae HeoOxomumocTu (BBIOpOCa B OKPYXKAIOIIYIO CPEeNy PaTUOAKTUBHBIX MJIM TOKCUYHBIX XUMUYECKUX
BEIIECTB, a TaKXKe 0aKTepPHOJIOTHYECKUX areHTOB) MPOBOAST CIIEHUATBHYI0 00pabOTKy, KOTOpasi IpeCTaBiseT
co00i KOMIUIEKC MEPONPUSTUNA, NMPOBOJUMBIX C LIE€JIbI0 BOCCTAHOBJIEHUS TOTOBHOCTH JIIOJIEH, BXOISALIMX B
COCTaB CHENMAJbHBIX (OPMHUPOBAHMH, U  MCHOJIB3YEeMOM TEXHUKM K MPOAODKEHHIO aBapuitHO-
BOCCTAHOBUTENIbHBIX pabOT B odarax IOPaK€HUs, a TaKXKe IOATOTOBKH OOBEKTOB K BO300HOBIICHHIO
IIPOU3BOJICTBEHHOU JEATEIBHOCTH.

CnenunanbHas 00paboTka COCTOMT M3 o0e33apakMBaHUS W CaHUTapHOW o0paboTku. OOe33apaxkuBaHUE
BKJIIOYaeT B ceO0s ClIJYIOUIMe OIepaluu: J€3aKTUBALMIo, JAera3aluio, Ae3MH(EKUHI0 U JepaTH3alulo.
Jlezakmusayuss — 3TO ynaleHUe paJuOaKTHBHBIX BELIECTB C MOBEPXHOCTEM PA3NMYHBIX MPEAMETOB, a TAKXKE
OYMCTKA OT HUX BOABI. PaznuuyaroT MexaHWuecKuil 1 (PU3MKO-XMMUYECKUN (XUMHUYECKUI) CrOcOoObl yaaaeHus
PaZMOaKTUBHBIX BEIIECTB (PaJMOaKTUBHOM MbUIM) C OYMIIAEMBIX MOBEPXHOCTEH. MexaHHueckoe ynajaeHHue
pPaZMOaKTUBHON IBUIM CBOAUTCS K CMBIBAHUIO €€ BOJOM IO/ JaBJICHUEM C IOBEPXHOCTH 3arpsA3HEHHBIX
npenMeToB. [Ipu MCHOIB30BaHUM XMMHUYECKOTO CIIOCO0Aa paJMOaKTHBHYIO IbUIb CBSI3BIBAIOT CIIELHMAIbHBIMU
pacTBOopamu, MPENATCTBYS TEM CAMbIM €€ PACIPOCTPAHEHUIO B OKpY’Karollel cpene. s 3Toro UCrnosib3yroT
MOBEPXHOCTHO-aKkTHBHBIE (mopomok ®-2, mpenapar OII-7 u OII-10) u koMIiekcooOpa3yroue BellecTBa,
KHUCJIOTHI U 1menouu (pocdatel HaTpus, TpUIIOH b, maBeneByro U TMMOHHYIO KUCIIOTBI, COJTU 3TUX KUCIOT).

Ecnu 3arpsizHeHHas TeppuTOpUs HMMEET TBEpPAOE IMOKPBITUE, TO €€ [e3aKTHBHPYIOT MEXaHUYECKUM
ciocoboM. Tepputopun 6e3 TBEpPAOTO MOKPHITHA 00padaTHIBAIOT MJIEHKOOOPa3yIOIUMH U 3aKPeTUISIOIUMU
pacTBopamu (JIaTeKC, cmupTocyibdaTHas Oapnaa, HeTsIHBIE NMIJTAMBI M JIp.) WIA MPOCTO BOJOH, MOCTE YEero
CBSI3aHHYIO TaKMM O0pa3oM paJIMOAaKTUBHYIO MbLIb YIAIAIOT C TOBEPXHOCTH 3apaXKEHHOU TEPPUTOPHH, cpe3ast
OynpJ03€epaMH UK TpEeHAepaMu 3arpsA3HEHHBIA CIIOW TpyHTa TOMIIUHON 5—10 cM. DTOT IPyHT MOMEMIAOT B
METaJUINYeCKHe KOHTEHHEephl M 3aXOpAaHMBAIOT Ha CHEIHAJIbHBIX NOJUroHax. OOpaboTaHHYIO TEPPUTOPHIO
3aChIMAIOT CJIO0EM HE3arpsA3HEHHOro rpyHTa TodmMHOM 9—10 cM. Jle3akTuBalMi0 MOBEPXHOCTEH 3IaHHI
MPOBOJIAT IYTEM CBS3BIBAHMS PaJMOAKTUBHOM MBUIH IJICHKOOOPA3yIOUIMMH COCTaBaMH C TMOCIEIYIOLIUM ee
yIaJeHUeM MOIIHBIMH TblIecocaMu. Bo3moxHa Takxke oOpaOoTKa MOBEPXHOCTEH MalOATaKHBIX 3AaHUNA U
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PacTUTEIBPHOCTH BOJOW WJIM [€3aKTUBUPYIOLIMMHM DPACTBOPAMU C IPHUBJICYEHHEM CHELMAIBHOM TEXHUKH
(To’KapHBIX MaITUH, MOTOIIOMIT).

CyIecTBYIOT pa3iMyHble METO/IbI Ie3aKTUBAIIMU BOJIBL: (PUIBTPOBAHUE, OTCTAUBAHUE, IEPETOHKA, OUMCTKA C
MCIOJIb30BAHUEM HMOHOOOMEHHBIX CMOJI. 3apa)K€HHbIE OTKPBITBIE BOJOEMBI JE3aKTUBUPYIOT, 0OpabaTbiBas
abcopOMPYIOLIMMHA U KOMIUIEKCOOOPa3yIOMUMHU TiMHaMU. OYHCTKY peK, Py4beB W MHBIX CTOKOB IPOBOJSAT,
mporyckasi BOAY uepe3 IUIOTUHBI (QUIbTPYIOLIEro Tuma. B kadecTBe (QUIBTPYIOLIEro 3JIEeMEHTa B HHX
UCTIONB3YIOT  aACOpPOMpPYIOIIMKA  HAMOMHUTENb. J[€3aKTUBAIMIO KOJIOALEB TPOBOAAT MHOTOKPATHBIM
OTKQUMBAaHHWEM U3 HUX BOJbl U yJAJICHHEM 3apaXCHHOTO TpyHTa co AaHa. J[ns ne3akTuBalMM YHMaKOBaHHBIX
NPOAYKTOB THTAaHUS 3aMEHSIOT 3arpsa3HEHHYI0 Tapy. Ecim mpoaykTel He OBUIM yIMaKoOBaHBl, TO C HX
MOBEPXHOCTU CHUMAIOT 3apa)KEHHBIN CIIOH.

Canenyromas onepanusi 00e3BpeKuBaHus — decaszayus. Ee MCHONB3YIOT UIsl Pa3JIoKEHUs OTPABIISIOIINX U
CHJIBHOACHCTBYIOIINX SJOBUTHIX BEUIECTB JI0 HETOKCUYHBIX MPOIYKTOB. B KauecTBe Jerasupyrouiux BEIECTB
UCIOJIb3YIOTCS TaKXKe XUMHUYECKHE COEIMHEHHS, KOTOpbIE BCTYIAIOT B PEAKIHUI0 C OTPABISAIOLIUMHU U
CHJIBHOACHCTBYIOUINUMH SITIOBUTHIMU BELIECTBAMH.

JUig ynaneHus OoTpaBISIIOIIMX U CHIIBHOAEUCTBYIOUIMX XUMUYECKUX BEUIECTB C 3apaKEHHBIX [MOBEPXHOCTEN
UCIOJIb3YIOT MOIOIINE PACTBOPHI, IPUTOTOBICHHBIE HA OCHOBE mopoiika CD-24 min ObITOBBIX CHHTETUYECKUX
MOIOIIUX BEIIECTB. DTU PACTBOPHI, HE 00E3BPEKUBAIOT OTPABJISIOIINE BEIIECTBA, a JHIIb ITO3BOJIAIOT OBICTPO
CMBITh UX C 3apaKCHHOI MOBEPXHOCTH.

Jlerazanuioo MNpOBOJAT C INPUMEHEHUEM BOJbl, MOIOIIMX pPACTBOPOB, PACTBOPOB JETA3UPYIOLUIMX U
OpPraHMYECKUX BEIIECTB, UCIONB3YSl MOCUYHbIE MAIIUHBL. Ecau nMeeT MecTo KOMOMHMpPOBAHHOE 3arpsi3HEHHE
pPaZMOAaKTUBHBIMU UM OTPABJISIOLIMMHM BEUIECTBAaMM, TO CHayaja MPOBOJAT JErazaluio, a YyxX 3aTeM
JI€3aKTUBALIHIO.

Jlnst yHU4TOXKEHUsT BO30yauTeneil nH(EKIMOHHBIX 3a00JIeBaHUI YEIOBEKa M JKUBOTHBIX B OKpYXKArolien
cpene TpoBOAAT Oe3uHgexkyuro. Ee ocymecTBIsiOT (U3NYECKUMHU, XMUMHUYECKUMHU W MEXaHHUYECKUMU
METOJIaMHU.

Ou3nyecKkrue METOAbl MPUMEHSIOT B OCHOBHOM IMPH KHUIIEYHBIX MHPEKIsIX. K HUM OTHOCATCA: KUTISTUEHUE
0embsi, MOCYIbl, IPEAMETOB yXOAa 332 OOJBHBIMH, CKUTAHWE HEHYKXHBIX W HETPUTOAHBIX IS JaTbHEHIIEro
UCIIOJIb30BaHUs Belleil. XUMUYECKUI METOJ| JEe3aKTHUBAIMHN 3aKI0YaeTCd B YHHUTOKEHUU OOJE3HETBOPHBIX
MHUKPOOOB M pa3pylICHUU TOKCHHOB NE3MH(PHUIHMPYIOUIMMH BEIIECTBAMH, B KAY€CTBE KOTOPHIX HMCHOIB3YIOTCS
ATaHOJI, TIPOITAaHOJ, PeHo (KapOooBasi KMCIOTa) U €ro MPOU3BOIHBIE (HApUMEp, TPUXJIOPODEHOI), a TAKKe
PSA IpYTUX BEUIECTB. 3apaKeHHYI0 0aKTepHOJIOTHYECKMMH areHTaMH TePPUTOPHI0 00padbaThIBAIOT (TTOJIMBAIOT)
NEe3MHQULIUPYIOMIMMHU BEIeCTBAMU. JTOT CcOco0 JAe3aKTHBALMU SIBJISIETCS OCHOBHBIM. MeXaHMUeCKUH METO.
Ne3uH(EKINN 3aKII0YaeTCs B yJAICHUN 3apaKEHHOT'0 CJIOSl TPYHTA WJIM yCTPOMCTBE HACTHIIOB.

C unenbio NOpPEOTBpALICHUs pacpOCTpaHEHHs HHQPEKIMOHHBIX 3a00JIeBaHUM HCIIONB3YIOT METObI
depamu3ayuy, 3aKI0YAlONINEcs B YHUUYTOKEHUU NMEPEHOCYUKOB ATUX 3a00JeBaHUM (MBbIIIEH, KPbIC, IPYIHX
rpei3yHoB). Kak u aesuHdexmnus, aeparusanus MOXKET OCYLIECTBIATHCS XHUMHYECKHM, MEXaHHMUYECKUM U
OuosnoruueckuM Meronamu. Hampumep, Kpblc YHHYTOXKAIOT, UCHOJIB3YS B KadeCcTBE AJI0XMMHUKaTa KapOOHAT
Oapus.

Kak yxe ckazaHo BbllIe, crernuaibHas oOpaboTKa BKIIOYAET B ce0S M canHumapuyro oopabomky, TOH
KOTOpPO NOHMMAIOT KOMIUIEKC MEPONPHUATHUN 10 JUKBHIALMHM 3apakKCHUs JINYHOTO COCTaBa CIAcaTENIbHBIX
dbopMUpOBaHMIM M  HAaceleHUs  PaJMOAKTUBHBIMM W  OTPABISIOLIMMHU  BELIECTBAMM, a  TaKke
OakTepuonornyeckuMu cpeacrsamu. [Ipu canutapHoi 00paboTke 00€33apaKUBAIOT Kak MOBEPXHOCTh Telna
4eNloBeKa, TaK U Hapy’KHbIE CIU3UCThIe 000J0ukh. OOpabaThIBAIOT TAKXKE O/IEXkKAY, 00YBb U MHJIMBUIYyaJIbHbIE
CPEICTBA 3aILUTHI.

PaznuyaroT nonHyro ¥ 4aCTMYHYIO CaHUTapHYIO0 00pa®oTKy. [lepBoi M3 HUX MOABEpraeTcs JUYHbINA COCTaB
criacaTeNbHBIX (OPMHUPOBAHUM, a TaKKe PBAKYMPOBAHHOE HACEJIECHUE ITOCIIE BBIXOJA M3 3arpsi3HEHHBIX 30H.
[Ipu momHO# caHuTapHOil 00paboTKe obOecmeunBaeTCsl IMOJTHOE 00€33apaKMBaHUE OT PaTUOAKTUBHBIX,
OTPABISIONIMX U OaKkTepUalbHBIX cpeAcTB. OHAa NMPOBOAUTCS HAa MYHKTaX CIElHaTbHOW 00pabOTKM JHOAEH.
Opexxna u Japyrue mOpeaMeTsl U BemM 00e33apa)KUBAlOT KaMEPHBIM WM Ta30BbIM METOJOM, a TakKke
3aMa4yMBaHUEM B PACTBOPAX JE3MH(EKTOB U MOCIEAYIOIIEH CTUPKON, KUTISTUEHUEM U JIp.

YactuyHast caHuTapHas oOpaOOTKa OCYILECTBISETCS HEMOCPEICTBEHHO B oOyare IMOpaKeHus Jis
UCKJIIOUYEHHS] BTOPUYHOTO MHPHUIMpOoBaHus ojei. [Ipu 3ToM IpoBOAAT MEXaHUYECKYIO OUUCTKY U 00paboTKy
OTKPBITBIX Y4aCTKOB KOXH, [IOBEPXHOCTEN 0/1€kKAbl, 00YBU U UHAUBUAYAIBHBIX CPEJICTB 3aLIUTHI.

Ha 3aknmouyuTenbHOM (TpeThbeM) OHTame HAYUHAIOTCA DPAOOTHI IO BOCCMAHOBIEHUIO
@yHKyuonuposanus 06vekmoe HapoOIHOTO X03HMCTBA, KOTOPHIE BHIMOIHSIIOTCS CTPOUTEIbHBIMU, MOHTAKHBIMU

216



U JIpyTUMU CIIEHHAIbHBIMUA OpraHu3auusmMu. Kpome 3Toro, oCymiecTBIsIETCS PEMOHT >KHJIbsI UM BO3BEICHUE
BPEMEHHBIX KHWJIbIX TIOCTpoeK. BoccTaHaBnmuBalOTCs TakXke »HHEPro- M BOJAOCHAOXKEHUE, OOBEKTHI
KOMMYHAIILHOTO OOCTY>KUBaHUS M JTUHHUH CBs3U. [lociie OKOHYAHUS 3THX U Psjia IPYTUX paboT MPOU3BOIUTCS
BO3BpallleHHe (pedBaKyalus) HaCeJICHHs K MECTY TIOCTOSIHHOTO KHUTEIbCTBA.

KoHTpoJibHBIE BONIPOCHI

JlaiiTe onpeneneHue NOHATHS «4dpe3BbrdaitHas cutyamus» (YC).

KaxoBa B3auMOCBSI3b OHATUH «ONIACHOCTBY, «PUCK» U «UpE3BbIUaliHasi CUTYaLUs»?

Kakossl kputepun YC?

Kak xnaccudummpyrorest UC?

Kaxkos ymep6 ot UC?

Hazosute craguu UC.

KakoBa nponomxkutensHocTh pazButus YC?

Kaxkossl macmtadbsr YC?

UTo Takoe «3IKOJIOTMYECKUE KaTacTpoQni»'?

0. [lepeunciure NPUYUHBI U CTAIUU TEXHOTEHHBIX KaTacTpod.

1. KakoBbl MeTUIIMHCKHE TTOCIIEICTBHS aBapuK Ha UepHoObUTbCKOM ADC?

12. Kak o0ecreunBaeTcsi yCTOWYMBOCTH DPA0OTBI OOBEKTOB HAPOIHOTO XO3SMCTBA B UPE3BBIYAMHBIX
CUTyalUsX?

13.Yro Hamo cnmenatrh AJIsS TOBBINICHUS YCTOWMYWUBOCTH ()YHKIIMOHHPOBAHHS HAMOOJIEee BaKHBIX BHUIOB
TEXHUUYECKHUX CHCTEM U O0OBEKTOB HAPOJIHOTO XO3HUCTBA B UPE3BBIYANHBIX CUTYaIIUAX ?

14. TlepeuncauTe OCHOBHBIE ATANbI TUKBUAAIIUHN TTOCIEACTBUN YPE3BBIYAMHBIX CUTYaIIUM.

15. [TosicHuTE MOHATHS «IE3aKTUBALIUY, «IETA3aALUD», «1e3UHPEKIUD», «IepaTH3ALUNY.

16. Kak ocyIiecTBISIOT CAHUTAPHYIO 00pa0OTKy HaceIIeHUs?

RRO©OoNoO O ~LNE

I'naBa 26. IIpaBoBble U OpraHu3alMOHHbIE OCHOBBI 0€30MACHOCTH KU3HEAeATEeIbHOCTH
26.1. OcHOBHbBIE 3aKOHOAATeIbHbIE JOKYMEHTbI

[IpaBoBble BoIpockl Oe30omacHOCTH TpyAa oOecneunBaeT KOHCTHTYIMS CTpaHbl, KOTOpas TapaHTUPYET
mpaBa TpaXJaH Ha TPYA, OTIBIX, OXpaHy 3/J0POBbs, MaTepuaibHOE OOecleueHHWEe B CTAPOCTHU, B CiIydae
0OJIe3HHW, TIPU TOJHOW WM YacTUYHOM HerpynocrnocooHoctu. B 1970 1. Obutn mpuHSTEl «OCHOBBI
3aKkoHonarenbcTBa Poccuiickoir @enepauun o Tpyae», KoTopble nepecMarpuBaiuchk B 1990 r. Bo mHOrmx
CTaThsIX ATOrO JOKYMEHTa OTpPa’KE€Hbl BOIPOCHI CO3JaHUSI O€30IMacHBIX YCIOBUM TpyAa: peXHUMbl Tpylaa U
OT/IbIXa TPU TPOBEJACHUU PA3TUYHBIX PAOOT, TapaHTUHW W KOMICHCAIMU ISl TPYASIIUXCS BO BPEIHBIX
YCIOBUSX, 0COOCHHOCTH HCIOJIb30BaHUS TPYy/Ia >KCHIUH U MOJIOJICKH, KOMIIEHCAIIMH B CBS3H C HECUACTHBIMU
CllydassMH, KOHTPOJIb U HaA30p 3a COOI0ACHUEM 3aKOHOAATEIbCTBA O TPYAE U PSI APYTUX.

B neiictByronuii B Hactosmee Bpemsi «Koaekc 3akoHoB 0 Tpyae PD» (K30T P®) BkitoyeHBI OCHOBHBIE
TpeOoBaHus, HAMPABJICHHbBIE HA CO3JJaHKE 3/10POBBIX U OE30IaCHBIX YCIOBHUM TpyJa.

B 1993 r. B nameli crpane BBeneHbl «OCHOBBHI 3akoHOAaTenbcTBa Poccuiickoit ®enepanuu o0 oxpaHe
TpyZa», KOTOpBIE YCTAHABJIMBAIOT TapaHTHUM OCYIIECTBICHHUS IIpaBa TPYIALIUMXCS HA OXpaHy Tpyda H
00ecreunBalOT €IUHBIM TMOPSIOK PEeryJIupOBaHHUS OTHOLIEHHH B O0MacTH OXpaHbl TPyAa MEXIY
pabotomaTensiMd M paOOTHUKAMH Ha TNPEANPHUATHAX, YUPSKICHUSIX W OpraHu3anusx Bcex (opm
COOCTBEHHOCTH. ODTOT JOKYMEHT HAmpaBlieH Ha CO3JaHHME YCIOBHH TpyJa, OTBEUAIOIIUX TPEeOOBaHUSIM
COXPAHEHHUS KU3HU U 370POBbsI pAOOTHUKOB B IPOILIECCE TPYAOBOM ACSITEILHOCTH U B CBS3U C HEMl.

B cT1. 1 paccmarpuBaeMoro JoKyMeHTa IPUBOAUTCS OIpeesieHHe TEpMUHA «oXpaHa Tpyaay. Oxpana mpyoa
— cucTteMa o0ecniedyeHrs 0e30MacHOCTH JKU3HU U 3[J0POBbSl paOOTHHUKOB B MPOLIECCE TPYIOBOU JEATENBHOCTH,
BKJIIOYAIOIAsi  IPaBOBbIE,  COLUAIBHO-I)KOHOMHYECKHE,  OpPraHU3allMOHHO-TEXHUYECKUE,  CaHUTapHO-
TUTHCHUYECKHE, JIEUeOHO-MPOPUITAKTUIECKUE U UHBIE MEPOTIPUSITHS.

B cr. 3 «OCHOB 3aKOHOJATENHCTBA...» TAKKE YKA3bIBAETCS, UYTO TJIABHOW 3aJadyel TrocyIapCTBEHHOMH
MOJINTUKKA B OOJIACTU OXpaHbl TpyZAa SIBJISETCS NMpU3HAHME U OOecleueHUue NPUOPUTETA KHU3HU U 3JI0POBBS
pabOTHUKOB O OTHOILIEHUIO K pe3ylbTaTaM MPOU3BOJCTBEHHOW IEATENLHOCTH MPEANPHUSITHS. YKa3bIBaeTCs
TaK)Xe, YTO KaXAbli paOOTHUK MMEET MpaBO Ha OXpaHy TPyAd, KOTOPYIO rapaHTUPYET rOCyAapCTBO B JIMIIE
OpPraHOB 3aKOHOJATENLHOW, MCIOMHUTEIBHOW M cyaeOHOU BiacTu. ['ocymapcTBeHHOE yIpaBlIeHUE OXPaHOM
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TpyJa 3aKJIF0YaeTCsl B peaqu3allid OCHOBHBIX HANPABICHUN TOCYIapCTBEHHOW MOJUTHKU B O0JACTH OXPaHBI
Tpyaa, pa3paboTKe 3aKOHOJATEIbHBIX M MHBIX HOPMAaTHUBHBIX aKTOB B 3TOW 00JiacT, a Takke TpeOOBaHUM K
CpeICTBaM MPOU3BOJICTBA, TEXHOJOTHSM M OpPTaHM3AIMH TPYy[a, TapaHTUPYIOIUM PabOTHHKaM 3/I0pOBbE H
O0e3onacHeie ycnmoBus Tpyaa (cr. 7). B «OcHoBax 3akoHomatenbctBa P® 00 oxpanHe Tpyma» Takxke
MEPEYHCIICHbl TpaBa M O0A3aHHOCTH PAOOTHUKOB M paboTojaresieil 1Mo OOECIeYeHHI0 OXpaHbl Tpyna Ha
MPEANPUATHIX, PACCMOTPEHBI BOIIPOCHI 00YYEHHS K UHCTPYKTUPOBAHUsI paOOTHUKOB B 00J1aCTU OXpaHbl TPYAa,
MIPUBE/ICHBI CBEJICHUS O (PMHAHCUPOBAHUM yKa3aHHBIX MEPOIPHUATHI U QoHIaX oxpaHbl Tpyaa. Kpome Toro, B
psizie cTaTeil 3TOro JOKyMEHTa MpPEeCTaBJICHbI CBeIeHUsI 00 OTBETCTBEHHOCTU MPEINPHUATHI U paboToaareseit
3a HEBBIMOJHCHUE TPEOOBAHUI TI0 CO3/IaHUIO 3JIOPOBBIX U OE30MACHBIX YCIOBUH TPYy/a, YKa3aHO, KaK JOJIKHBI
OCYILECTBIATHCS HAI30p M KOHTPOJb 3a COONIOJICHMEM 3aKOHOJATEeNIbCTBA 00 OXpaHe Tpylda, a TaKkKe
PacCMOTPEH psAJl APYTHUX MOMEHTOB.

[IpaBoBBIE BOIIPOCHI MPUPOJIONIOIB30BAHUS periaMeHTupyroTcs kak Koncrurynueir PO (ct. 9, 36, 42, 58,
72), Tak U psgoM ¢eaepaNtbHBIX 3aKOHOB, CPEIU KOTOPBIX MPEXIE BCETO CIEAyeT YyKa3aTh | pakIaHCKHIA,
3emenbHbIA 1 Bogubiil kogekcbl P®, 3akonbl: «O XHBOTHOM MHpPe», «O0 oXpaHe OKPYKAIOIICH MPUPOIHOM
CpeIsl» W Jp., COOTBETCTBYIOIIHME HOpMaTwBHBbIC akThl l[lpesmmenta u IlpaBurensctBa P®, cyOnekToB
Poccuiickoit denepaiuu, opraHoB MECTHOT'O CAMOYIIPABJICHUS.

B kadecTBe mpuMEpOB pacCCMOTPHUM MPABOBBIC OCHOBBI OXPaHbI ATMOC(EPHOTO BO3/IyXa, MPABOBBIC PEIKIMBI
BOJIO- U HEJPOIIOJIb30BaHHUs, & TAK)KE IPABOBYIO OCHOBY OXPAHbI 3€MEJIb.

AtmocepHbIii BO3AYyX — OIMH W3 OCHOBHBIX JXM3HEHHO Ba)XHBIX KOMIIOHEHTOB OKPYXKAIOIIEH CpEIbI.
CocrosiHue BO3IYIIHOW Cpeibl HAIPSMYIO CBSI3aHO C >KM3HEHHBIMU MHTepecamu jrofeil. KauecTtBo Bo3ayxa
HETOCPEICTBEHHO BIIMSET Ha 3/I0POBBE YEJIOBEKA, MPOJOJKUTEIBHOCTh €ro KHW3HHU, a TakKXKe Ha COCTOSTHUE
IPYTUX 3JIEMEHTOB OKPYXKAIOIIeH cpesibl, B 0COOEHHOCTH PACTUTEIHHOIO U 5KUBOTHOTO MHPA.

OCHOBHOM 3aKOHOJATEIbHBIM aKT, HauOoJiee MOJHO PEryJIMPYIOIIMA OOIIECTBEHHbIE OTHOILIEHUS B 3TOH
obmnactu, — 3akoH «O0 oxpane aTMochepHOro Bo3ayxa». B HeM H3710KeHBl OCHOBHBIEC MOJIOKEHHUS TI0 OXpaHe
BO3JYIIHOTO OacceiiHa OT 3arpsA3HEHUsT M IIYMOB, OT OJJIEKTPOMArHUTHOTO, PaTUAlMOHHOTO W HHOTO
BO3JICUCTBUI MO NPEIOTBPAIICHUIO HCTOIIECHHUS KHUCIOPOJHBIX 3alacoB, pPalMOHAIBHOMY HCIOJIb30BAHUIO
BO3/1yXa B XO3SIICTBEHHBIX LIETSAX H JIP.

B sToM 3akoHOmaTtensHOM akTe MOAPOOHO H3NOKEeHbl Bompochkl HopmupoBanus [IJIK 3arpssHsronmx
BEIIECTB B aTMocdepe, MPeayCMOTPEH Pa3pelIUTENbHBIA MOPSAI0K BHIOPOCOB 3arps3HSIONIUX BEIICCTB H
JNpYrUX HETaTUBHBIX BO3JCHCTBUN Ha BO3AYLIHYIO Cpeay, BKIIOuUas BO3JCUCTBUE HA MOroay M KiauMmar. Pspn
pa3nesnoB 3aKOHa MOCBSILEH T'OCYJapCTBEHHOMY KOHTPOJI B OOJACTH OXpaHbl aTMOC(HEPHOro BoO3AyXa U
OTBETCTBEHHOCTH  JOJDKHOCTHBIX JIMI] M TpaxJaH CTPaHbl 3a HapyLIEHUS  BO3JYXOOXPAHHOIO
3aKOHOJATEIbCTBA.

l'ocynapcTBeHHBIN KOHTPONb 3a OXpaHOW aTMochEepHOro BO3[yXa, B TOM YHCIE U 3a COOJIOACHHEM
BO3/IyXOOXPaHHOTO 3aKOHOJATENbCTBA, OCYLIECTBIISIETCS OpraHaMU MECTHOI'O CaMOYIPABJIEHUS U CIIEHUATbHO
YIOJHOMOYEHHBIMU Ha TO TOCYJIapCTBEHHBIMU MEXKBEJIOMCTBEHHBIMH opraHamMu. Ero ocHoBHas 3agaya —
oOecrieueHre CTPOTOro BBIMOJHEHUS BCEMH MUHHCTEPCTBAMH, KOMHUTETAMH, MNPEANPUITHIMUA U JIPYTUMHU
OpraHamMy, a Takke JIODKHOCTHBIMH JIMIIAMH M TpaxJaHaMd TpeOOBaHUU  BO3IYXOOXPAHHOTO
3aKOHOJATEIbCTBA.

OcHoBoMoJIararolMM MPaBOBBIM AKTOM BOJIHOI'O 3aKOHOJAATENbCTBA sABisgercss Bonaublii konekc P®. On
peryiaupyer BOJAHBIE OTHOIICHMS IyTEM YCTAHOBJICHUS MPABOBBIX OCHOB HCIOJIb30BAHUS W OXPaHbl BOJHBIX
00BbekTOB. Kpome TOro, BOAOMONB30BaHME OCYIIECTBISETCS B COOTBETCTBHHM C 3aKOHOJATEIbCTBOM O
MIPUPOJHBIX JIEYEOHBIX pecypcax, JIeYeOHOO3IOPOBUTEIBHBIX MecTaX M KypopTax. OOIue 3KOJOTHYECKHe
TpeOOBaHUsI K BOJOMOIB30BaHUIO OTpakeHbl B DenepanbHOM 3akoHe «O0 OXpaHe OKpYXKAIoIel MPUPOTHOM
cpenb». 3HAUUTEITFHOE YMCIIO TTOA3aKOHHBIX MPABOBBIX aKTOB O BOJOIOJIL30BaHUH MPUHATO [IpaBUTENHCTBOM
P®.

BoaHoe 3akOHOIATENBCTBO MPEIyCMATPUBACT CHCTEMY MEp MO OXpaHe BOJHBIX O0BEKTOB OT 3arpsi3HECHHS,
3aCOpPEHUs], HCTOUIEHUS BOJHBIX HCTOYHMKOB, a TaKXe MPEIOTBPAIICHUIO BPEIHOTO BO3JIECUCTBHUS BOJ
BCJICICTBME HABOJIHCHMS, BOJHOW 3pO3UH, PA3BUTHS onomsueii’ u JIp. DTUM BoIpocaM TMocBsmieHa . 11
Bognoro kogekca P®, B xoTopoi u3noxkeHBI o0IIre TpeOOBaHUS K OXpaHE BOJHBIX OOBEKTOB, CBEIEHUS O
HOpPMATHBax TMPEACIbHO JIOMYCTUMBIX BO3JACHCTBUH Ha BOAHBIE OOBEKTHI W BOJOOXPAHHBIE 3OHHI.
[TomuepkuBaeTCs, YTO TPU HCIIOJB30BAHUM BOJHBIX OOBEKTOB TpaxkJaHE W IOPUIUYECKHE JUIa OOs3aHbI
OCYIIECTBJISTh MPOU3BOJICTBEHHO-TEXHOJIOTHYECKHE, MEITMOPATHBHBIC, arpOTEXHUUECKUE, THAPOTEXHUIECKHE,
CaHWTApHBIE W JPYTrU€ MEPONPHUATHS, OOECIEeUMBAIOIIME OXPaHy BOJHBIX O0BekTOB. [Ipu mpoBeneHuu
XO3MCTBEHHOU JIEATETLHOCTH YEJIOBeKa, B TOM WYHCI€ W TPU BHEAPEHWH B TPOU3BOJCTBO HOBBIX
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TEXHOJIOTUYECKHUX TPOIECCOB, HEOOXOAMMO YYUTHIBATh MX BIUSHHE HA COCTOSIHHE BOJHBIX OOBEKTOB H
OKpY>Karollel NPUPOJHON CPEIBI B LIETOM.

T o =
OnomseHp — CMCIICHUEC BHHU3 IO CKJIIOHY MACChl PBIXJIOM TOPHOU IMOPOABLI NOA BJIMSIHUEM CHJIbI TAXKCCTH, 0COOEHHO npu
HACBIIICHUU PBIXJIOI'0 MaTepuralia BO[[Oﬁ. O[[Ha us3 (1)0pM CTHXHITHOT'O GCHCTBI/U{.

Jlna mopnep)kaHus BOJHBIX OOBEKTOB B COCTOSIHUM, COOTBETCTBYIOIIEM SKOJIOTHYECKUM TpPEOOBaHUAM,
CO3/1al0TCSl BOJOOXPAHHBIE 30HBL. JTO TEPPUTOPUHU, NPUMBIKAIOUIME K AKBATOPUU BOJHOIO OOBEKTa, Ha
KOTOPBIX YCTaHaBJIMBACTCA CHEUUAIbHBIM PEXHM HCIIOIb30BaHUS U OXPaHbl BOJHBIX PECYPCOB, a TAKXKE
OCYILIECTBJIEHUS HHON XO35MCTBEHHON NEATEIIBHOCTH.

B mpenenax BOJOOXpaHHBIX 30H YCTaHABIMBAIOTCS MPUOPEKHbIC 3aIIUTHBIE MOJIOCHI, TE 3alpeliaercs
packorka 3eMenb, pyOka U KOpueBKa jeca, pa3MelIeHne KUBOTHOBOAUECKUX (PepM U Jlarepeid, a Takxke aApyras
nesTenbHOCTh. [1opsiIoK ycTaHOBIEHUS pa3MepoOB U IPAaHULl BOAOOXPAHHBIX 30H, UX MPUOPEHKHBIX 3AIIUTHBIX
MOJIOC, & TAKXKE PEXKUM MX MCIOJIb30BaHUs ycraHaBiuBarOTCs [IpaBurensctBoMm PD. B nenmsax oxpaHbl BOAHBIX
O00BEKTOB MPEAYCMOTPEHO YCTAHOBJIEHUE U MHBIX 30H: CAHUTAPHOW OXpaHbl, YPE3BBIYANHON IKOJIOTUYECKOM
CHUTyallUd W DKOJOTHYECKOro OeICTBUS Ha BOAHBIX OOBekTax. K mociaemqHuM OTHOCSTCS Takue, TIe B
pe3yibTaTe X03UCTBEHHOU AESITENIbHOCTHA WINA MPUPOJHBIX MTPOLIECCOB IPOUCXOAIT U3BMEHEHUS, YTPOKAOIINE
3I0POBBIO JIIOJIEH, )KUBOTHOMY U PACTUTEIIBHOMY MUPY, COCTOSIHUIO OKPYKAIOIIEH IIPUPOJIHON CPEIBI.

[IpaBoBas oxpaHa MOYB U 3€MEJbHBIX pecypcoB PD ocyliecTBisIeTCs B IEPBYIO O4YEpPEb B COOTBETCTBUH C
tpeboBanusmMu Koncrutynuu crpasnbsl (ct. 9, 36, 58). Tak, B cT. 9 ykasplBaercs, 4TO 3eMJII M JIpYyTrHe
MIPUPOJHBIE PECYPChl HCIOJB3YIOTCS U oxpaHsawoTcs B Poccuiickoil ®enepan Kak OCHOBA JKU3HU H
NEeATEIbHOCTH HAPO0B, IIPOKUBAIOIINX HA COOTBETCTBYIOLEH TEPPUTOPHH.

B pa3ButHe 0CHOBOMOJIArarOIMX KOHCTUTYILMOHHBIX IOJIOKEHUN B 3€MEJIbHOM 3aKOHOAATENIbCTBE CTPAHbI
IIPEAYCMOTPEHA CHUCTEMa IPABOBBIX, OPraHU3alMOHHBIX, OSKOHOMUYECKHX M JAPYTHX MEpPONPUATHUH,
HANpaBIIEHHBIX HA PalMOHAIBFHOE HCIOJIb30BAaHUE 3€MeJib, MPEIOTBpAIeHHEe HEOOOCHOBAHHOTO HU3BATHUS
3eMeJIb U3 CEJIbCKOXO35IICTBEHHOI0 000pOTa, 3alIUTy OT BPEIHBIX BO3IECHCTBUI, a TaK)KE HA BOCCTAHOBIIEHUE
MPOIYKTUBHOCTHU 3€Mellb (B TOM YHCIIE 3eMelb JIECHOTO (POH/a), BOCIIPOU3BOJICTBO M MOBBIIICHUE TJI0IOPOAUS
II0YB.

[IpaBoBbIE OCHOBBI 3€MJICNIOJIB30BAHUSI B HALICH CTpaHE PACKPBIBAIOTCA TAKXKE€ B 3€MEIbHOM KOJEKCE U
3akone «O kpecThsiHCKOM ((hepmepckom) X03siCcTBEY, B psine Yka3os [Ipesunenta PO.

B mepeuncieHHBIX TOKYMEHTaX, B YACTHOCTH, YKa3bIBA€TCSA, YTO COOCTBEHHUKHU 3€MIIH, 3eMJICBIAIEIbIIbI,
3€MJIETIONB30BATENN U aPEHAATOPBI OCYLIECTBIIAIOT PALMOHAIBHYIO OPraHU3ALHI0 UCIIOIb3YEMOM TEPPUTOPHH,
BOCCTAQHOBJICHUE U IOBBIIICHUE IUIOJOPOAMS IOYB, 3aLIUTY 3€MEIb OT PA3IMYHBIX MPOLECCOB Pa3pyLICHUSA U
ap. Hus oOecnedyeHus coONMIOAEHUS BCEMHM (PU3MYECKUMH, JOJKHOCTHBIMU M IOPUAWYECKUMH JIMLIAMU
TpeOOBaHUI 3eMENILHOTO 3aKOHO/ATENILCTBA B 1eNAX 3((HEKTUBHOTO MCHOIB30BAHUS U OXpaHbl 3eMenb B PO
CO3J]aHa €JuHas CHCTeMa TOCYAAPCTBEHHOIO KOHTPOJIA, B KOTOPOM Hapsay C TOJIOBHBIM 3€MEIbHBIM
KOHTPOJIEM COYETAKOTCsd W JpPYyrue BHUABI KOHTPOJISA: DKOJOTMYECKHMM, CAHUTAPHO-3IHIEMUOIOIUYECKUN,
APXUTEKTYPHO-CTPOUTEIBHBIMN.

[IpaBoBO# pexuM HeI[pOHOJ'ILSOBaHI/ISIl ocHoBaH Ha Koncrurymuu P®, 3akonax PO «O neapax» u «O0
OXpaHE OKPYKAIOWIEH MPHUPOJHOM CpEelbl», a TakkKe Ha psae YkazoB W pacnopspkeHuid [Ipesunenta PO.
OcHoBHbIE TPeOOBaHUS MO PALMOHAIBHOMY HCIOJIb30BAHUIO U OXpaHe Heap u3nokeHsl B pasf. Il 3akona PO
«O Henpax». C 3KOJOrM4ecKol TOUYKHM 3peHusl HanboJjee BaXKHbIE U3 HUX: MPEIOTBPALICHUE 3arpA3HEHUS HEIP
MIpH TIPOBEEHUH PabOT, CBA3aHHBIX C WX HCIIOJIb30BaHUEM; MPEJOTBPAIlICHNE HAKOIICHUS TPOMBIIITICHHBIX U
OBITOBBIX OTXO/OB Ha IJIOLIA/ASX BOJOCOOpA M B MECTaxX 3aJleraHUs MOJ3EMHBIX BOJ; OXpaHa MECTOPOKIECHUN
TOJIE3HBIX HCKOMAEMBIX OT 3aTOIUIEHHUH, M0KapOB U APYTUX (HAaKTOPOB, CHIXKAIOIINUX MX Ka4eCTBO.

1 < o
He,upa — 9TO 4YaCTb 3€MHOM KOPBbI, PACIIOJOKECHHAA HUKEC ITIOUBEHHOI'O CJIOS, a IPU €ro OTCYTCTBUU — HUIKE 3€EMHOU MMOBECPXHOCTU
1 JHa BOJOCEMOB U BOOJOCTOKOB. HpOCTI/Ipa}OHIaHCSI a0 I'J'IYGI/IH, JAOCTYHHBIX IJIA I€OJIOTMYECKOro U3y4CHUd U OCBOCHUS.

B oTnnuue ot Apyrux mpupoaHBIX 00BEKTOB HEApa MPAKTUUYECKH HEBO3OOHOBUMBI KaK B HACTOSIIIIEE BpEMS,
TaK M B OTJAJICHHOMW TepcrneKkThBe. B CBsI3M C 3TUM BO3HHMKAET HEOOXOJUMOCTh B YCTAaHOBJICHHUU OCOOBIX
TpeOOBaHUM, CHOCOOCTBYIONIMX WX palMOHATHHOMY WCIOJIB30BAaHUIO U HaJuiekamiei oxpane. llpu
MOJIb30BaHUU HEJpaMu HEOOXOJAMMO 00ECTICUUTh ONTUMAIBLHOE COYETAaHUE PIKOHOMHUYECKUX M IKOJIOTHUYECKUX
WHTEPECOB OOIIECTBA, a TaKXKE HHTEPECOB MPHUPOABI M OOIIECTBA, MOTHOCTHIO HCKIIOYHUTH BO3MOXKHOCTH
HaHECEHMsI Bpe/la YeJIOBEKY M OKpYKaloIllel cpelie, ee COCTaBHbIM 3JieMeHTaM. Bee aTu TpeboBaHMs OTpasKeHBbI
B PACCMOTPEHHBIX IIPABOBBIX HOPMAX.
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Kpome mepedncieHHBIX BBIIIE 3aKOHOJATENBHBIMH  JIOKYMEHTaMH B  00lacTd  0e30MacHOCTH
KHU3HEICSATENbHOCTU SBIISIOTCA TOCYAAPCTBEHHBIC, OTpAClIEeBble CTAHIAPTHl W CTaHAAPTBl MPEINPUITHIA,
MpaBWJIa ¥ HOPMBI, B KOTOPBIX CONIEPIKATCS pazMUYHbe TPeOOBaHUS K O€30MACHOCTH TPYAa, IKOJIOTUYECKOM
0€30MacHOCTH H JIp.

['ocynapcTBeHHBIE CTAaHAAPTHI OXBATBHIBAIOT OOMIMPHBIE BOMPOCHI JAEATEIHOCTH YENOBEKA M SIBIAIOTCS
OCHOBHBIMHM HOPMATHBHBIMHU JJOKYMEHTaMH B YKa3aHHBIX 00yacTsaX. ['ocyqapcTBeHHbIE CTaHAapThl Pa30UTHI 1O
KJlaccaM CHCTEM M HMEIOT CBOM Kojbl. CTaHmapThl 0e30MacHOCTH TpyAa HadumHAOTCs ¢ mudpa-koma 12
(manpumep, 12.0.003-74, 12.1.018-85 u ap.), craHmapTel IO OXpaHe OKpykaromieh cpeasl ¢ mudpa-koga 17
(mampumep, 17.0.0.01-76, 17.2.6.02-85 u ap.).

EnunbiMu  mpaBmiiaMu, KOTOpbIE coJepKaT TpeOoBaHHs K oOecrneueHuio 0e30macHOCTH TpyAa Mpu
MPOSKTUPOBAHUH, CTPOUTEIICTBE W DKCIUTyaTallMH TPOMBIIUICHHBIX OOBEKTOB, SIBISIFOTCS «CTPOHMTEIHHBIC
HopMmbl U TipaBuiay (CHull), a Taxke pasnuunbie canuTapHabie HopMbl U nipaBwia (CH, CanlluH).

Ha ocHOBe rocymapcTBEHHBIX CTAaHIApTOB pa3padaTHIBAIOTCS OTpPACIEBbIE CTAHAAPTHI U CTaHIAPTHI
MPEeaNpUATHI, YYUTHIBAIOIINE OTPACIEBbIE U MECTHBIE YCIIOBUS, a TAKKe KOHKPETHBIE YCIOBHS U TEXHOJIOTUU
IIPOU3BO/JICTBA.

Eme onny rpynmy HOPMaTHBHO-TEXHMYECKOM JIOKYMEHTALlMW COCTaBJSIOT pasznuuHble [IpaBuna,
[Tonoxenns u WucTpykumu. Pa3zpaGaThBaloT M yTBEp)KTAIOT 3TH JOKYMEHTHl MHHHCTEPCTBA, BEIOMCTBA,
opransl ['ocHanzopa.

Cpox AeicTBUS HOPMATHUBHBIX JIOKYMEHTOB OOBIUHO COCTAaBIISAET S5 JIeT, MeCcTHhIX — 3 rozaa. [locie yero stu
JOKYMEHTBI IIepecMaTPUBAIOT U CPOK JACHCTBUS MPOJICBAIOT HA 5 JIET WM OHHM YTPAYHBAIOT CHIIY BOOOIIIE.

26.2. IIpaBoBbIe M OPraHU3ANMOHHbIE ACTIEKTHI 00ecnedyeHUus 0€30MaCHOCTH B Ype3BbIYaiiHbIX
CUTYaIUAX

CoBpeMEHHbBIE COLMATbHO-IKOJIOTUYECKUE YCIOBHSI XapaKTEpU3YIOTCS HAJIMYUEM ONPEICIICHHBIX U
YCTOMYMBBIX OOBEKTHBHBIX TEHACHUUH yriyOJeHHs SKOJIOTMYECKUX MOCIEACTBUNA Upe3BBIYAWHBIX CUTYaLUH.
OCHOBHBIM  HCTOYHHUKOM  SKOJOIMYECKOrO  HEONaromoiaydusi SBISIOTCA aBapuu U KaTacTpodwl,
COIIPOBO’KAAOIIMECS BEIOpOCAaMH U cOpOcaMM 3arpsA3HSIOIMX XMMUYECKUX, PaIMOAKTUBHBIX, OMOIOIMYECKHX
BEIIECTB U MATEpUAJIOB B OKPYKAIOIIYIO CPEely, a TAaKKE Pas3IMYHBIE NPUPOJHBIE MPOLECCHl U SBICHUS —
HaBOJHEHMs, yparasbl, OypH, TaldyHbI, CMepuM, CUJIbHbIE, O0CO0O JUIMTENbHbIE, O, 3EMJICTPSCEHHUS,
OTIOJI3HH, 0OBAJIBI U JIP.

B Hacrosmee Bpems B P® mnpunsaThl crnepytomme ¢eaepanbHble 3aKoHBI: «O 3aliuTe HACENEHUS U
TEPPUTOPUN OT YPE3BBIYAMHBIX CHUTyallUd MPUPOAHOIO U TEXHOTEHHOro xapakrepa», «O mnoxapHOU
6e3onmacHocTH», «O paaualMOHHONW 0€30MacHOCTH HaceneHus», «OO0 HUCMONIb30BaHUM aTOMHOM 3HEPrum».
[Topsanox nelcTBUS B Upe3BhIYANHBIX CUTYalMsIX OTpaXkeH Takke U B cT. 56 u 88 Koncruryuuu PO.

PazpaOatbiBaeTcs psa  denepanabHbIX IEJIEBBIX MPOTrpaMM, HAMpaBIEHHBIX Ha MPEeAyNpexIeHUe u
MOArOTOBKY K JIMKBUAALMKM TOCIHEACTBUM 4Ype3BblYaiHbIX cuTyauuid. IlpuHnunuanbHas o0coOEeHHOCTH
CO371aBa€MOM 3aILUTHI HACEIIEHUS! COCTOUT B COCPEAOTOYCHUH YCUIIMKA Ha IIPEAYIPEKICHUHA UX BOSHUKHOBEHUS
U Pa3BUTHS, CHKEHUH pa3MepoB yiepoa u noTeph, JUKBUIALUU TOCIEICTBUM.

Jlajiee pacCMOTPUM IOCIENOBATEIBHOCTh ACHMCTBUN OpraHoB ynpasiieHHs P® B upe3BbIY4aliHON CHUTyaluu
(opranu3anOHHBIE OCHOBBI).

[Tpe3unent PO BBoAUT npu BO3HUKHOBEHMH 4pe3BblyaiiHoil cutyauun (HC) B cooTBETCTBUU €O CT. 56 1 88
Koncrurynun Poccnn Ha TEppUTOpHM CTPAaHBI WM B OTIEIBHBIX €€ MECTHOCTSX UPE3BBIYAHHOE IOJIOKEHUE,
IPUHUMAET pelIeHHe O MPHUBJICUEHUH NMpU HeoOoxoaumocTH aukBuaanuu YC Boopyxenusix cun PO, npyrux
BOMCK ¥ BOMHCKHX (DOPMUPOBAHUA.

®enepansHoe CoOpanue PO yrBepkaaer O10KeTHbIE aCCUTHOBAHUS Ha (PMHAHCHPOBAHHE JIEATEIILHOCTH U
MEpPOIPUATHI B YKa3aHHOM 00J1acTH.

[TpaButenbcTBO PD M3aeT mocTaHoBIEHUS M pacOpsDKEHHs B 00JIaCTH 3aIUThI HACENEHHs U TEPPUTOPHIA,
onpejenseT 3adaud, (QYHKIUH, MOPAJOK JAEATEIbHOCTH, MpaBa M 00s3aHHOCTH (eaepaiabHbIX OPraHoB
WCTIOJTHUTENIHOW BJIACTU B OOJIACTH 3allUTHI HACEJIEHUS M TEPPUTOPUM, OCYIIECTBIsIET PYKOBOJACTBO EnnHoi
roCyAapCTBEHHOM CUCTEMOM NMPEAYNPEXKICHNS U TUKBUAALMY YPE3BbIYAWHBIX CUTYAlMM, IPUHUMAET pEUICHUS
O HEMOCPEJCTBEHHOM PYKOBOJCTBE JMKBHAALMEH IMOCIEICTBUI Upe3BbIYAHBIX CHUTYyallMii U 00 OKa3aHUU
MTOMOIIH B CITy4yae UX BOZHUKHOBEHUS, ONpeAeseT MOPsA0K MpuBieyeHus Boiick ['paxkaanckoii 060poHsl PO k
JMKBUAALMY TTOCIIEACTBUIN Ype3BbIYAMHBIX CUTYaLlUH, a TAK)KE BBIMOJIHACT P APYTUX (DYHKITHIA.
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Opranbl rocynapcTBeHHOW BiacTu cyObekToB Denepali OCYIIECTBISIOT IMOATOTOBKY M TOTOBHOCTH
HEOOXOIUMBIX CHUJI U CPEJICTB JUIS 3alIUThl HACETICHUS U TEPPUTOPHIA, 00yUaIOT HacelIeHHe Croco0aM 3aIIUThI
U JIEHCTBUAM B YKA3aHHBIX CUTYalUsX, IPUHUMAIOT PEIICHUs O IPOBEACHUM HBAKYallMOHHBIX MEPOIPUATUH,
o0ecneunBaOT UX MPOBEIEHUE, OPraHU3yIOT U IMPOBOJAT aBapUilHO-cIlacaTelbHblE U JIPYrHe HEOTJIOXKHBIC
paboTBhI, a TaK)KE MOANEPKUBAIOT OOIIECTBEHHBIN MOPSIIOK B XO/I€ UX MPOBEIACHUS U JIp.
Opranbl MECTHOTO CAaMOYIPABJIEHUS CaMOCTOATENBHO OCYLIECTBJISIOT IOATOTOBKY M T'OTOBHOCTH
HEOOXOJUMBIX CHJI M CPEACTB JJIsl 3alUTHI HACEJICHUS M TEPPUTOPHUil, 00ydaroT HacelIeHne CrocodaM 3amuThl
U ICUCTBUSIM B UPE3BBIYANHBIX CUTYAIIUSIX, CO3AI0T pe3epBbl (DHMHAHCOBBIX U MaTEPHAIIbHBIX PECYPCOB U T.1.
JUist oCyIIeCTBIICHHS TOCYIapCTBEHHOT'O YIPABJICHUS U KOOPAWHAIIMHU JESITEIBHOCTH (DeZiepalibHBIX OPraHOB
UCIIOJIHUTENIbHOM BIAaCTM B  OOJACTH 3alUThl HACeNeHHUs U TEPPUTOPHIl co3daercs crelnuaibHo
YIIOJTHOMOYEHHBIN (eIepaIbHBIN OPTaH MCIOJHUTEIBHON BIACTH, KOTOPBIA CO3/1aeT MOJBEIOMCTBCHHBIE MY
TEPPUTOPUATIBHBIE OPTAHBI.
JInkBuanus 4pe3BbIYalHBIX CUTYallM BO3JIOKEHA Ha!
= CIIyOBbI PKCTPEHHOH TTOMOIIU U CITYKOBbI JTMKBUIAIIMOHHOK ToMoiy Mun3npasa P®D;
" CIyXOBI SKCTPEHHON BETEPHUHAPHOMN MIOMOIIH U CITYXObI 3aIIUTHl paCTeHUH MHHCEIbX03MPo/a;
" BCEpPOCCHICKHUE CIY>KOBbl MEAUIIMHCKUX KaTacTpod;
" ONEpaTHBHYIO IPYIILY MOCTOSHHOW TOTOBHOCTHU M IMTPOTHBOJIABHHHYIO CiIyk0y Pocrunpomera;
" Chny>KOBl IPOTUBOMOMXKAPHBIX U aBapUHO-cacaTenbHbIX padoT MB/I;
* (opMupoBaHUS rpakIaHCKONW OOOPOHHI,
" [ojpa3/eyeHHs] MOUCKOBO-CIIACATENbHBIX CIYk0 MUHUCTEpCTBa MO JelaM TpakIaHCKOH OOOpOHBI,
Ype3BbIYAHBIM CUTYALUSIM U JIMKBUAALNU NOCIEACTBUM cTuxuiiHbIx 6eacteuit PO (MUC PO);

® COEIMHEHHMS U BOMHCKHE YaCTH XMMHMUYECKUX U MHXKEHEPHBIX BoMCK BoopyxkeHnubix Cui;

" CIyXObl TIOMCKOBOTO M aBapUHHO-CHACcATENLHOTO oOOecTeyeHns NOoJeTOB [ pakIaHCKOW aBHALUU
Muntpanca Poccuu;

® BOCCTaHOBUTEJIbHBIE U ITOKAPHBIE NIOE3/12;

" aBapuiHO-CIIacaTeNIbHbIE CIY>KObl MUHUCTEPCTB U BEJOMCTB.

26.3. Opranu3anMoOHHbIE BONIPOCHI 0€30IIACHOCTH TPyaa

3a cocTossHMEeM O€30IacCHOCTH TpyJa YCTAaHOBJEHbI CTPOTME TIOCYJApCTBEHHBIM, BEIOMCTBEHHBIH U
OOIIECTBEHHbI HAA30p U  KOHTposib. ['OCcymapCTBEHHBIH  Hag30p  OCYILIECTBISIIOT — CHELMAIbHBIE
rOCYZapCTBEHHBIE OpraHbl U HWHCIIEKLMHU, KOTOPHIE B CBOEH IEATEIBHOCTH HE 3aBUCAT OT aJAMMHHUCTPALUU
KOHTpoJMpyoomux npeanpustiii. to Ipokyparypa PO, denepanbHblii TOpHBIA U MPOMBILIUIEHHBIN HaA30p
Poccun, @enepanbHblii Hagzop Poccuu mo sjaepHoil M paavanmoHHOW Oe3zomacHocTH, I'ocymapcTBEeHHBIN
sHeprernueckuii Hagzop P®, ['ocynapCTBEHHBII KOMMTET CaHUTApHO-3IMAEMHOJOTMYECKOro Haazopa PO
(T'ockomcansnunnamzop Poccum), DenepanbHas UWHCHEKIMS Tpyaa nOpu  MuHucrepctse T1pyaa PO
(Poctpynuncnexknusi); MunuctepctBo PD o atomHoM sHEpTHH.

OOwmii Hag30p 3a BBHIOJHEHHEM paccMaTpUBaeMbIX 3aKOHOB BO3JIOKEeH Ha ['eHepanbHOro npokypopa PO u
MECTHBIE OpraHbl Hpokyparypbl. Ham3zop 3a coOmrofeHrneM 3aKkoHOJATENbCTBa MO O€30MacHOCTH Tpyna
BO3JIOKEH TaKke Ha mpodcoro3sl PD, KoTopble OCYIIECTBISAIOT KOHTPOJb 32 o0ecreyeHneM 0e30IacHOCTH Ha
IIPOU3BOJICTBE YEPE3 TEXHUUECKYIO HHCIIEKIIHUIO TPYAA.

KoHTponb 3a cOCTOSHHMEM YCIOBMM Tpylda Ha MNPEANPHUATHSAX OCYIIECTBISAIOT CHELUAIBHO CO3JaHHBIC
CIIyOBI OXpaHBbl TPyJa COBMECTHO C KOMHUTETOM TMpodcoro30B. KoHTponb 3a cocTosSTHMEM YCIOBUU Tpyaa
3aKJII0YAeTCs B POBEPKE COCTOSIHUS NMPOU3BOACTBEHHBIX YCIOBUI Al paOOTAIOUINX, BBISIBICHUH OTKIOHEHUH
oT TpeOoBaHUI 0€30MACHOCTH, 3aKOHOJATENbCTBA O TPYJE, CTaHAApPTOB, MPaBWJI MU HOPM OXpaHbl Tpyla,
MOCTAaHOBJICHUH, TUPEKTHUBHBIX JTOKYMEHTOB, a TaK)Ke IMPOBEPKE BBIMOIHEHUS CIIy:KOaMHU, MOApa3AeIeHUsIMU U
OTJIETLHBIMU TPYIIIAMH CBOUX OOSI3aHHOCTEH B 0OJACTH OXpaHBl TPyAd. ITOT KOHTPOJIb OCYIIECTBIISIOT
JOJDKHOCTHBIE JIMIA M CIIELIMAJIACTBI, YTBEPXKACHHBIE IIPUKA30M I10 aJAMUHUCTPATUBHOMY IOAPA3JACICHHUIO.
OTBETCTBEHHOCTH 3a O€30MACHOCTH TPY/a B IIEJIOM 110 IPEANPUITUIO HECYT TUPEKTOP U IIIaBHBINA MHIKEHED.

BenomcTBeHHble cykObl OXpaHbl TpyJda COBMECTHO C KOMHUTETaMH MpPO(COI030B pa3padaThiBaioOT
MHCTPYKLUU MO O€30MacCHOCTH Tpyja Ul pa3InyHbIX Mpodeccuil ¢ ydueroM cnenu@ukud paboThl, a Takxke
NPOBOJAT HWHCTPYKTaXH M OOydyeHHe Bcex paloTalommx MpaBuiaM OezomacHOM paboTel. Pazmuuaror
CIIeyIOIllMe BUJbl WHCTPYKTa)ka: BBOJHBIN, NMEPBUYHBIA Ha pabouyeM MecTe, MOBTOPHBIM BHEIJIAHOBBIA U
TEKYIIUN.
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BBOAHBH HHCTpPYKTaX NPOBOAIT CO BCEMH pPa0OYMMM M CIY)XallUMH HE3aBHCUMO OT
npodeccuu 10 MpreMa Ha padoTy, a TaKXKe ¢ KOMaHAMPOBAHHBIMU U YYAIIUMUCS, TIPUOBIBIINMY Ha TIPAKTHUKY.
OcHOBHEIE BOIIPOCKHI, 3aTparuBacMbIC BO BBOIAHOM HHCTPYKTAXKC, U IMPUMCPHBIC 3aTpaTbl BPCMCHU Ha HX
W3JI0KEHUE (MUH) MPEICTABICHBI HIKE:

OcCHOBHBIE TOJIOKEHUS 3aKOHOAATENILCTBA 110 OXPaHe TPyAa -10
[IpaBuia BHYyTpEHHETO paclopsiiKa U PeKrMa PadoThI -10
[TopsoK IpoABMKEHUS B 30HE IPOM3BOJICTBA padoT

1 0COOBIE YCTIOBUS TPY/Ja Ha OTIEIbHBIX y4acTKaxX -10
OO6mue TpeboBaHUs OXpaHbI TPyAA Ha IPOU3BOJICTBE -20
[IpaBuna 35eKTpoOE30MIacHOCTH -10
TpeboBanwust 1Mo MokKapHOI 6€30MaCHOCTH -10
[Topsiiok mOTy4YeHUs MHCTPYMEHTA, CIICIOJICK/IbI, CIICIIO0YBH,

MPEJOXPaHUTEIBHBIX IPUCTIOCOOTCHUI -5
[TpaBuia Mpon3BOJACTBEHHON CAHUTAPUH U JIMYHON TUTHEHBI -5
CriocoObI OKa3aHus MEPBOi JOBpaueOHOM TOMOIIN -10
[Mopsimox opopmieHHs JOKYMEHTOB IIPH HECUYACTHBIX CITydasx Ha MPOHM3BOJICTBE -10

[lepBUUYHBIH MHCTPYKTaX Ha paboyeM MeCTe€ IMPOBOAUT HENOCPEACTBEHHBIH PYKOBOAUTEINb
paboT mepen MOMyCKOM K pabore. DTOT BHJ MHCTPYKTaXKa JOJDKEH COMPOBOXKIATHCS MOKA30M O€30MaCHBIX
MIPUEMOB PabOT.

[ToBTOpHBH HMHCTPYKTAa’XX Ha paboyeM MecTe MPOBOAAT C PaOOTHUKAMH HE3aBUCHMO OT HUX
KBaJIM(UKALMK, CTaXa M OIUIaThl paboThl HE peXe 4eM pa3 B LIecTb MecdAleB. Llenab 3TOro MHCTpyKTaka —
BOCCTAHOBHUTH B MaMSATH pabouero MHCTPYKIIUH 110 OXpaHe TPYy/a, a TAKKe pa3o0paTh KOHKPETHBIC HAPYIICHHUS
U3 IPAKTUKU IPEANPUATHS.

BuenmaHoBHH HMHCTpPYKTaX Ha paboueM MecTe MPOBOAAT B CIy4ae W3MEHEHHs MPaBHII IO
OXpaHe TpyJa, TeXHOJIOTHYECKOro Mpoliecca, HapylleH!s] paOOTHUKAMM MPABUJI TEXHUKU O€30MacHOCTH, NPHU
HECYaCTHOM ciy4ae, IpHU MepepbiBax B paboTe — A paboT, K KOTOPBIM HPENbSBISIIOTCS JTOMOIHUTEIbHBIE
TpeboBaHus 6e30aCHOCTH TpyJia, — Oosiee yeM Ha 30 KajleHAapHbIX AHEH, Ul OCTaIbHBIX paboT — 60 nHEll.

Texymuid MHCTPYKTAaX NPOBOIIAT UIsi pabOTHUKOB, KOTOPHIM O(QOPMIISIOT HapsA-JOMYCK Ha
oIpeJieJIeHHbIE BU bl paloT.

Pe3ynbrarel BceX BHUJOB MHCTPYKTa)ka 3aHOCAT B CIELUAIbHBIE JKypHajlbl. 3a HapylleHHE BCEX BHJIOB
3aKOHOJATEIbCTBA MO OE30MACHOCTH KHU3HEIEATEIbHOCTH MTPelyCMaTpUBAETCs CIEAYIoIasi OTBETCTBEHHOCTh:

" JucyuniuHapuas, KOTOPYIO HaKJIaJbIBaeT Ha HAPYLIUTENs BBILIECTOSIIEE aIMUHUCTPATUBHOE JIUIO
(3amedaHue, BBITOBOp, IEPEBOJ Ha HIKEOIUIAYMBAEMYIO JIOJDKHOCTh HA OIPENEICHHBIA CPOK WIIN
MTOHM)KEHUE B JIOJKHOCTH, YBOJIbHEHHE);

" gomunucmpamuenas (TOABEPralTcs paOOTHUKM aJMUHUCTPATUBHO-YIPABICHYECKOIO  armapara;
BBIPAXKAETCsI B BUJIE IPEYNPEXKACHUsS, OOLIECTBEHHOIO MOPULIAaHUS WK ITpada);

" yeonosnas (3a HapylIeHUs, IMOBJEKIIME 3a COOOH HecyacTHbIE Cily4al WIM Jpyrue TsDKenble
MOCJIE/ICTBHS ),

" MamepuanvbHas, KOTOPYH0 B COOTBETCTBHM C ACHCTBYIOIIUM 3aKOHOIATEIBCTBOM HECET MPEANPUATHE B
nenoM (mrpadsbl, BBILIATH MMOTEPIEBUIMM B PE3yJbTaTe HECUACTHBIX CIy4daeB U Jp.) WIM BUHOBHbIE
JOJKHOCTHBIE JIMIIA 3TOTO MPEANPUATHS.

KonTpoJsbHbIe BOpockl

B kakux TOKyMEHTax OTpa)K€Hbl IPABOBHIE OCHOBBI IPUPOIONOIL30BaHusSA B PD?

Uro sBisieTcs ri1aBHOM 3a7jaueil ToCyJapCTBEHHOM MOJUTHKYU B 00JIaCTH OXpaHbl Tpyaa?

B kakux TOKyMEHTax M3J1araroTcsl IPaBOBbIE OCHOBBI IEHCTBUI B UYPE3BBIYANHBIX CUTYALUAX ?

Kakue HoOpMaTuBHBIE JOKYMEHTHl pErJIAMEHTHUPYIOT TpeOoBaHMs 10 O€30IacHOCTH Tpylda H
IKOJIOTMYECKOH Oe30macHOCTH?

Kak ocymecTisieTcss KOHTPOJIb 32 COCTOSIHUEM YCIIOBHMM TPy/ia HAa MPEAIPUATHN?

KTo HeceT 0TBETCTBEHHOCTH 3a O€30MaCHOCTh TPYAA Ha MPEANPUITUN?

7. Kakue uHCTpyKTaxu 110 0€30MacHOCTU TPyAa MPOBOASAT HA MPENPUATHIIX ?

PwnE

SRl
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13.
14.

15.

16.
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bezonacnocms  XKU3HEAEATEIBHOCTU. be30IaCHOCTh TEXHOJOTMYECKUX IPOLIECCOB M IMPOM3BOJCTB
(Oxpana tpyna). Yueon. nocodue maisa By3oB /Kykun ILII., Jlanun B.JIL., [Togropasix E.A. u np. — M.:
Bricmiasg mkona, 1999. - 318 c.

bezonacnocmo xuznenestenbHoct. Kparkuii koncrekt ekt /Ilox pen. O.H. Pycaxka. - JI., BACOT,
1991. - 146 c.
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448 c.
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b.C. u ap.; Ilox pen. C.B. benosa. — M.: MammHoctpoenue, 1985. — 448 c.

Banwkos K. U. u op. Cucrema mpeaynpexacHUs M JCUCTBHH B YpPE3BBIUAWHBIX CHUTYyaIUIX:
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3ybapes FO.B., Iluckynos B.A. OxpaHa TpyAa B LBeTHOW MeTautypruu. — M.: Metamnyprus, 1990. —
133 c.

Kosanescxuii FO.H. Ctuxuiinbsie 6eacTBus U katactpodsl. — Pura: ABotc, 1986. - 212 c.

Jlywnukoe E.@. Jlecatunerue mocie YepHOOBUIS: MOCIEACTBHS aBapHH M aKTyaJbHBIE TPOOIEMBI
paauamoHHOM rmaronoruu//Apxus naronoruu. - 1997, - Ne 4, - C. 42-44,
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