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«Y30exucman aenaemca Kpynueiiuiem 6
Ilenmpanvnoit A3uu  HaAYUHBIM  YEHMPOM,
oonaoarowum pazeumoil  Uccied06ameibCKoil
mamepuanvHoil 06a3ol, OOWUPHLIM  HAYUHOM
¢ponoom, KeanuguyuposannHvimMu HaAYYHLIMU
Kaopamu)

H.A.Kapumos

BBEJIEHHUE

Bricokuii ypoBeHb pa3BuUTHSI 00pa30BaHMs M OOBIYHO COIYTCTBYIOIIUN €My
BBICOKMI YpOBEHb DAa3BUTHUS HAyKW W NPOU3BOACTBA HA IPOTSIKEHUU BCEU
YeJIOBEUECKOW LMBWIN3AIMU ObUIM BAaKHEHIIMMM JIBUTaTEIsIMU OOILECTBEHHOIO,
TEXHUYECKOT0 ¥ DKOHOMHYECKOTO ITporpecca.

B sTOoM acnekre pyKOBOJCTBO Y30€KHCTaHA CIENAI0 CTaBKYy Ha CO3/JaHHE
OJIarONPUATHBIX YCIOBUM ISl Pa3BUTHUSI IPOTPECCHUBHOM CUCTEMBI MOJITOTOBKHU
KaJ[pOB Ha OCHOBE O0O0raroro MHTEJUIEKTyaJIbHOTO HAcIequsi Hapoja U
OOLIEYEIOBEYECKUX  LIEHHOCTEH, JOCTH)KEHUM  COBPEMEHHOW  KYJbTYPBI,
HYKOHOMUKH, HAYKU, TEXHUKU U TeXHOJorui. C 3TOi 11es1bI0 B peciyOInKe MpUHsITa
U ycnemHo peanusyercs HamumoHnanbHas MOZENb M MpPOrpaMma MO IMOArOTOBKE
KaJIpOB.

OnHoll W3 OCHOBHBIX 3aJay ISl pealn3aldd JaHHOW UENu SIBISETCS
«obecnieuenne d(HPEKTUBHON MHTETpaluu 00Opa30BaHus, HAYKH W MPOU3BOCTBA,
pazpaboTka MexaHU3MOB (OPMHUPOBAHUSA MOTPEOHOCTEH TOCYJapCcTBa, a TaKKe
3aKa3a HETOCYIAapCTBEHHBIX CTPYKTYp, MPEANpPUATAN U OpraHu3aluil Ha
KOJIMYECTBO U KAYECTBO NMOATOTABINBAEMBIX KaJIPOBY.

VYBenuuenue o0beMa HAyYHON U TEXHUYECKOW MH(OPMALIUY 1 YacTas CMEHa
TEXHOJIOTUH, BOBHUKHOBEHUE HOBBIX O0JacTell 3HAHUN Ha CTBHIKAX HAYK TaKKe
OPUHIMIUAIBHO H3MEHSET TPeOOBaHMS K MOJIOABIM CIELHAIMCTaM U 3aJayuu
BbICIIero oOpa3zoBaHusa. CTaHOBUTCS TJABEHCTBYIOIIMM NpuHLUN «OO0pa3zoBaHue
yepe3 HayKy M IpakTHU4ecKui onbiT». Iloatomy, kak ckaszan IlpesunpeHt
Pecniyomuku V36exkucran W.A.KapumoB, uHTerpanus o0pa3oBaHHs, HAYKH U
IIPOU3BOJICTBA JIOJDKHA OBITh MPHUHSITA B OCHOBY HOBOM MOJMTUKH O0Opa3oBaHUs U
CTpaTeTuu Pa3BUTHs HAYYHO-00pa30BaTEIbHONW CUCTEMBI PECITYOJINKH.

VYkpersieHue He3aBUCUMOCTH PecnyOnuku Y30eKHCTaH B IKOHOMHYECKOM
chepe mnpegycMaTpUBaeT CO3/laHHE COOCTBEHHBIX IPOU3BOJICTB IO BBIIYCKY
U3JCIUNA  LIEeJUTIOJIO3HO-OyMakKHOM  IPOMBILUIEHHOCTH HAa OCHOBE MECTHBIX
LEJUTIOII030-COAEPIKAIIUX PACTEHUM.

[emmrono3a, kak HanOoJee MUPOKO PACIPOCTPAHEHHBIN TPUPOIHBIN MOITUMEPHBIN
Marepual, SIBJISETCS OJHUM U3 BAXKHEHIIMX MONTYy(PaOdpHKaTOB, TPUMEHSIEMBIX B
OyMa)KHOH, TEKCTHIIBHOW U XMMUYECKOM MPOMBIIIJIEHHOCTEM.

OCHOBHBIM PaCTUTENIBHBIM CBIPHEM IS IPOU3BOACTBA LIEJIIIOJIO3bI SBISIETCS
JIPEBECHHA XBOMHBIX, JTUCTBEHHBIX MOPOJ U XJIONKOBBIN JUHT. L{emnr0103y M0KHO
nojiydyaTb M M3 TaKUX HE JPEBECHBIX BHUIOB pACTEHUM, Kak JIeH, CTeOJu
XJIOITYaTHUKA (Ty3a-1as), KOHOIUIA, JKYT, KeHad U Jp.



Opnako 3a nocneguue 20-30 neT mMMPOKOE PaCHPOCTPAHEHUE HAXOIAT
TaK)K€ M OJIHOJIETHUE PACTEHHUS: COJIOMBI PKHM, SUMEHS, MIICHUIbI, puUca Hu
TPOCTHHKA. 32 pPyOeKOM LIEJUTIOI03Y MOIY4aroT Takke u3 0aMOyka u Garacchol.
[Toxazana 5>KOHOMHMYECKAasi BO3MOXKHOCTb NEPEPaOOTKH KOPOTKOIITANEIbHOTO
XJIOTIKOBOT'O JIMHTA (J€IMHTA) U PUCOBOM COJIOMBI B IIEJUIIOJIO3y B OCJIIEHOM H
HEOEJICHOM BHUJE, NMPUTOJIHYIO JIS TMOJy4YeHUss OyMar W KapTOHA Pa3IMYyHOTO
Ha3HaueHud. B Hacrosimiee Bpemsi J0JS NPOAYKIUU TPEANPUATANR OyMa>kHOMN
MPOMBINIJIEHHOCTH Y30€KHCTaHa B AOTOM cocTaBiseT mnoka Jjumb 10-12%,
ocTajpHas Oymara UMIOPTUPYETCS B OCHOBHOM U3 Poccum.

Crnenyer mog4epKHYTh, YTO KOJUYECTBO PHUCOBOM COJOMBI B PecmyOmuku
V30ekncTaH cocTaBisieT exxerogno He MeHee 300 ThIC. TOHH, a XJIOIKOBOI'O JIMHTA
100-120 TeIic. TOHH, TepepadOTKa KOTOPBIX MOXKET OO0ECHEYUTh MOTPEOHOCTH
pecniyOnrkd B OyMa)KHO-KapTOHHBIX U3Jenusx. Tak, Hampumep, B OJmkaiiiiee
BpEMsI HaME4aeTcsi CTPOUTENIbCTBO 3aBoja B ropoje Ilupun CeipaapbuHCKui
o0JacTM 1O MPOU3BOJCTBY Oymaru H3 OTXOAOB CEJIbCKOXO3iCTBEHHOIO
MpPOU3BOJICTBA CTEOJIe xJyomuaTHUKa (Ty3a-masi) ¢ MIIEHUYHOU COJIOMBI
MOIIHOCTBIO 160 TOHH B CYyTKH HAa OCHOBE KUTANCKON TEXHOJIOTHH.

Ho HecMOTpsi Ha HaluuuMe 3HAYUTEIHHOM CHIPHEBOM 0asbl, B TMOCIEIHEE
BpEeMsi, MCCIIEIOBATEISIMU M TEXHOJOTAMH BEIyTCS MHTEHCUBHBIE MOUCKH HOBBIX
BUJIOB I1IEJUTIOJIO30COACPIKAIIETO ChIPbsSl JJisl TMOJYYEHHUsSl LEJUII0JIO3bl U Ha €¢
OCHOBE Oymaru u OyMa>kHbIX U3JIEITH.

[Mucuas Gymara — OCHOBHOM MpeCTaBUTENb Kiacc Oymaru mpeaHasHauYeHHOU

JUTSE TMChMa. B 3TOT Kitacc Takke BXOJSAT CIEAYIONINE BUIBI OyMaru: KaHIeISIpCKUe,
OJlaHOYHBIC, JIOKYMEHTHBIE, MOYTOBBIC, KOHBEPTHI MJIsi MAIIMHOMHUCH, KOHTOPCKHE,
it GOPMYTISIPOB JCJIOBBIX OJIAHKOB, /I O(PHCHONM OPITEXHUKH. B COOTBETCTBUHU C
I'OCT nucuas Oymara mnpeaHa3HAY€HUs [Jii M3TOTOBJICHUS OyMa)KHO-OEIOBBIX
W3MICTUI: TIKOJBHBIX TeTpajged W oOmmx, Oymaru moTpeOuTensckux (HopmaTos,
OJIOKHOTOB, 3alUCHBIX KHIKEK, €KCHEICIbHUKOB W JPYyTHE, ISl WU3TOTOBIICHUS
OJIaHKOB OYXTaJTEPCKUX YUYETHO-OTYETHOM M Jpyrod AokyMmeHtauuu. bymara
BBIIIYCKAeTCs B JIUCTax U pyJoHax. [lucuas Oymara ObiBaeT 0enoi, TOHUPOBAHHOUN U
[IBETHOM, MAIlIMHBI TJIAJIKOCTH U KAJIAHAPUPOBAHHOM HA Cylep KaJaHJIpE, BOASIHBIMU
3HakamMu 0e3 Hux. OObryHas nucyasi Oymara u uetHas BeipabateiBaetcs mo ['OCT.

Hapsine npenmpusituii  AEHCTBYIOT TEXHUYECKHME YCIOBMM W Apyras
HopMatuBHas gokymeHrtanus (I'OCTs), BeipaboTaHHasi B COOTBETCTBUU C KAUECTBOM
BbIpa0aThIBAEMON MPOAYKIMH U TpeOoBaHusMu moTpeOuTeneit. Ilokazarenu
KauyecTBa Mucueid Oymaru B COOTBETCTBHH C TPEOOBAHUSAMH YIIOMSHYTBHIX CTaHJIAPTOB
IIpEe/ICTaBIICHbI B TaOIHIIE.

B 3aBucMMOCTHM OT UCHOJIB3yeMBIX BOJIOKHHCTHIX MOdy(adbpukatoB Oemnas
nucyas Oymara B coorBetctBuu ¢ ['OCT, BripabaTbiBaeTcst Tpex HomepoB Ne 0, Nel,
Ne2.



2. OCHOBHAS YACTD
2.1. CBOMCTBA HEJLIIOJIO3bI

enmmromo3a, KineT4aTka, rJIaBHBIM CTPOUTEIBHBIA MaTEPUal PACTUTEIBLHOIO
MHUpa, 00pa3yroUInil KJIETOYHbIE CTEHKU JEPEBHEB U JPYTUX BBICIIUX PACTEHUU.
Camast yncras npupojHas (hopma LEeJITI0I03bl — BOJIOCKH CEMSH XJIOMYAaTHHUKA.
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Lenmono3a mpeacTaBisger coOoOl AMWHHBIE HUTH, coiepxamme 300—10
000 ocTaTKOB TITFOKO3bI, 0€3 OOKOBBIX OTBETBICHUN. DTH HUTH COCAMHEHBI MEXKTY
co00i MHO>KECTBOM BOJIOPOJHBIX CBS3€H, YTO MPHUIACT IEJUIIOI03€ OOJBIITYIO
MEXaHUYECKYI0 TPOYHOCTh, TPHU COXPAHEHUU IJTACTUYHOCTH.

B mHactosimee Bpems TPOMBINUICHHOE 3HAYCHHUE WMEIOT JIMIND JIBa
WCTOYHUKA JUIS TOJTYYEHHUs IEJUTIOJI03bI — XJIOMOK M JIpeBecHas macca. XJIOMOK
npeAcTaBiser coOOW MOYTH YHUCTYH IEJUII0JIO3y W HE TpeOyeT CIOKHOU
00paboTKH, 4YTOOBI CTaTh HMCXOAHBIM MaTE€pUaIOM [JIsi  M3TOTOBIEHUS
HCKYCCTBEHHOT'O BOJIOKHA M HEBOJIOKHHUCTBIX IJIacTUKOB. [locie Toro kak or
XJIONKOBOI'O CEMEHM OTHEJEHBl JUIMHHBIE BOJOKHA, WCIHOJIb3yeMble ISt
W3TOTOBJICHUS XJIOMYATOOYMaKHBIX TKAaHEHW, OCTAIOTCA KOPOTKHE BOJOCKH, WIIU
JIUHT» (XJIONKOBBIN TyX), AiauHOM 10—15 mM. JIMHT OTAENSIIOT OT CEMEHH, B
TeUeHHe 2—6 4 HarpeBalT IMOJ| AaBieHueM ¢ 2,5-3%-M pacTBOPOM THAPOKCHA
HATpHs, 3aT€M IMPOMBIBAIOT, OTOETUBAIOT XJIOPOM, CHOBA MPOMBIBAIOT U CYIIIAT.
[TomydeHHBII TPOAYKT MPEACTABISICT COOOH O-TEUTI0NIO3Y ¢ BhIXoAoM 96-99%.
Beixon paBen 80% (Mmacc.) nuHTa, a OCTaNIbHOE MPUXOJUTCS Ha JIMTHUH, KUPBI,
BOCKH, TIEKTAaThl W TIENyXy CeMsH. J[peBecCHyl0 Maccy MOIy4daloT OOBIYHO U3
JIPEBECUHBI JIEPEBbEB XBOWHBIX W JIMCTBEHHBIX mopoia. Ona comepxut 50-60%
eanroio3nl, 25-35% murauna u 10-15% remMuiieniarojio3 M HEIEIIOJI03HBIX



yIAEBOIOPOAOB. J[peBeCHYI0 MLEJUTIONIO3y BapAT TPUMS CIIOCOOAMH HATPOHHAs
Bapka, cyibdarHas Bapka U cyibpuTHas Bapka. Crocod Bapku moadupaeTcs B
3aBUCUMOCTH OT 00JIaCTH MCHOJIb30BAHMS MOTYy4aeMOM LEIUTIOJIO3bI.

[Tomy4yeHusT 1EUIIOJIO36I U3 MATEPUAJIOB C TOBBIIICHHBIM COJCPKAaHUEM
npuMeceld YacTo TIOJB3YIOTCS HATPOHHBIM crocoboM. OH 3akiodaercs B
oGpabotke mpeBecHHbI 6 — 8 % pactBopom NaOH mpu 150 — 180° C B teuenue 6
yac moj JaBieHueM 6 - § ar. JIUTHUH IpHU 3TOM PacTBOPSETCS C PA3IOKEHUEM,
TeMUIIEIUTIONO3bI THAPOJIU3YIOTCS, CMOJIBI PACTBOPSAIOTCS B BUJIE HATPUEBBIX COJIEH
CMOJISIHBIX KUCJIOT, & KUPbl OMBLISIOTCS.

B cynbduTHOM mpoliecce ApeBECHYIO SNy BapsT MOJ JiaBlieHHEeM (OKOJIO
0,5 MIla) npu C ¢ quokcuoM cepbl 1 OUcynbhUTOM Kaiabius. [Ipu 5ToM JTUTHUHBL
U YIJIEBOJIOPOIBI IEPEXOIST B PACTBOP M OCTaeTcs 1esuitono3a. [locie npomMbiBKU
¥ OTOCNMMBAHUS OYHUIIICHHAS Macca OTJIMBACTCS B PHIXIyI0 OyMmary, MOXOXYH Ha
MIPOMOKATENbHYI0, U cymuTcs. Takas macca Ha 88—97 % COCTOUT U3 LEITION03bI U
BIIOJTHE TIPUTOJHA I XUMUYECKOW TMepepabOTKHM B BHCKO3HOE BOJIOKHO U
nennodan, a TaKkKe B MPOU3BOIHBIC LIEIJUTIONIO3bI — CIIOKHBIE M MIPOCTHIE d(DUPBHI.

CynbbhaTHBI METOJ TOJYYCHHS IICIUTION03bI OTANYACTCS OT CYJIb(PUTHOTO
TEM, YTO JIpeBecHas miena o0pabaThIBacTCsl pacTBOPOM, COJCPIKAIINM €AKUI HATP
U cyJbua HaTpusl.

2.2. OBIIUE CBEJIEHUS O BAPOUHBIX PACTBOPAX

[IlenoyHyt0 BapKy APEBECHUHBI U OJHOJICTHUX PACTECHUN MPOBOASAT BOJHBIM
pPacTBOPOM IIETIOYH, AKTUBHOU YaCThIO KOTOPOTO siBisieTcst enkuii Hatp (NaOH) B
clyyae HAaTPOHHOM BapKu; CMeCh €IKoro Hatpa u cyiabduma Hatpus (NaOH +
Na,S) B cnywae cynbhaTHOW BapKuh; CMECh €IKOTO HaTpa, Ccyiabduia,
nonucyibduaa u tuocynbdara Harpus (NaOH + Na,S + Na,Sy + Na,S,03) B
cily4yae MOJUCyJb(PUAHON BapKu; CMECH €IKOTO HaTpa WM kapOoHaTa HATpUA C
MOJIEKYJISIDHBIM KHCJIIOPOJOM B CIy4dae KHUCIOPOJHO-IIEIOYHONM M KHUCIOPOAHO-
comoBoii Bapku (NaOH + 0,) mmm (Na,CO03 + 0,).

CyMMapHO€ KOJMYECTBO aKTUBHOM I1I€JI0UH, BhIpaKeHHOE B eauHuIax Na,0H
nin Na,0 u otHeceHHOe B % K Macce aOCOJIFOTHO-CYXOH (a.C.) IIEmbl, Ha3bIBAIOT
pacxo/10M aKTUBHOM ILIE€JIOYM Ha BapKy.

Pacxon akTHBHOM IIE109M MOXKET OBITh TaK)Ke BhIpaKEH B Kuitorpammax NaOH
i Na,0 Ha 1 T BO3ay1IHO-CyXoH (B.C.) LIEUII0I03bI, MOJYYEHHOMN MOCIIE BapKHU.
Pacxon mienoun Ha BapKy ompeAensieTcsi CBOMCTBAMU HMCXOIHOTO BOJIOKHUCTOIO
CBIPbS ¥ TpeOyeMbIM Ka4eCTBOM Toirydaemoro moirydadpukara. OOBIYHO pacxo.
akTMBHOM miesnoun coctasisier 10...16 % oOT macchl OJHOJIETHUX PACTEHUN H
15...30 % ot maccel npeBecunsl (B enuHunax NaOH).

B ciyuae cynp(daTtHON Bapku NOMHMO TEPMHHA «akKTUBHAs menoub» (NaOH +
Na,S) uHOrAa MOJB3YIOTCS TEPMUHOM <«A(PQEeKTUBHAS MIEIO0YbY», MOJ KOTOPOW
ciaenyer nonumarh cymmy NaOH +/, Na,S, Tak kak Na,S TUPOIU3YETCsT Ha
NaOH + NaSH.

B OeinoM mienmoke, KpoMe aKTHMBHOHM IIEIOYH, COACPKHUTCS HEKOTOpPOE KO-
audectBo kapOonaTta HaTtpus (Na,C0O3) M3-3a HEMOJHOTO MPOTEKAHUS PEaKIUu
kayctuzanuu. CyMMy akTUBHOHM IIENOYM U KapOOHaTa HATpUsS HA3BIBAIOT 0OIIEH



TUTPYEMOH 11eNI0ubto npu cynbaTtHoii Bapke (NaOH + Na,S + Na,C03) u NaOH +
Na2CO03 - mpu HaTPOHHOM BapKe.

Kpome BrIllieHa3BaHHBIX KOMIIOHEHTOB, B CYJIb(aTHOM U TMOJIUCYIb(OHI- HOM
niesiokax conepxutcsa cyiabdar Hatpus (Na,S04), octaromuiicss B OTHOCUTEIBHO
HEOOJIBIINX KOJUYECTBAX B IUIABE OT HEMOJIHOTO €ro BOCCTAHOBJICHHUSI B MPOIECCce
C)KUTAaHMSl YEpPHOro Iesoka. Peakiiusa BoccTaHOBiIEHUsI TpoTekaeT Ha 94...98 %.
BoccranoBurenem  siBnsieTcs  yriiepoJl  PacTBOPEHHOW B MPOIECCE  BapKu
JIpeBecuHbl. BoccTaHOBIEHUE Cepbl OCYIIECTBISIETCS B COJOpPETeHEPallMOHHOM
KOTJIoarperare Mpu CXKUTaHWU YHNapeHHOrO0 YEpPHOTO MIEJNOKa, KOTJla OCHOBHAs
4acTh MMHEPAJbHBIX COJIEH BBICBOOOXKIAETCSA TPH BHITOPAHUU OPTaHUYECKOU
YacTH W HaKallJIMBaeTCd B BOCCTAHOBHUTENIbHOW 30HE. Peakiusi BOCCTaHOBIEHUS
XapakTepu3yeT paboTy KoTjioarperara MO CTENEHH BOCCTaHOBIEHHUA. Peakius
npotekaeT B 30He Bricokux temmnepatyp (900...1000 °C) ¢ nmoriomieHueM Temia u
MpU HEJOCTAaTKE KUCIOPOJia BO3AyXa

Na.S5Q, + 20 MNa-5 + 200,

Cynbdar HaTpus n00aBIAIOT B YEpHBIM IIEJOK IEPE] €ro CXKUTaHueM MJis
BOCTIOJTHEHMSI HEM30€XKHBIX M CIy4YailHBIX MOTEpPh IIEIOYM B MPOU3BOJCTBEHHOM
mukie. OTcrofa MONydns Ha3BaHHE U CIOCOO BAapKH IEJUTIONO3bI, a BapOUYHBIN
pacTBOp Ha3BIBAIOT CyIb()ATHBIM OENBIM IIETOKOM, B KOTOpoM coaepxutcs 20.35
% cynbduna HaTpus, a cynbdar HaTpUs MOKEH MPAKTHUYECKH OTCYTCTBOBATH,
9TOOBl BAPOYHBI PACTBOP COOTBETCTBOBAI TPEOOBAHUAM AaHAIUTHYECKOTO
KOHTPOJIS U HE BBI3BIBATI HAKUTICOOPA30BAHMUSL.

Bo Bcex OenbIx mienokax cojepikarcsi B HEOOIBIIOM KOJIMYECTBE CHIIMKAT
Hatpus (Na,SiO3), amomunar Harpus (NaAlO,) u xmopua matpus (NaCl) or
KOPPO3HUH METAIJIOB U IPYTUX UCTOYHUKOB.

CyMMy Bcex coJiei HaTpHsl, COJEPKAIIUXCS B OEI0M IIEI0Ke, Ha3bIBAIOT BCEH
IIEJIOYBIO.

B cynbdarnom Oenom mienoke Bes MIeI0Yb YCIOBHO COCTOUT U3 KOMIIOHEHTOB:

NaOH + Na,S + Na;CO; + NaySO, + apyrue conu Na.

CoctaB cynb(darHOro 0enoro miesioka XapaKTEepHU3yeTCsl CTENEHbI0 aKTUBHOCTH,
CTENEHBIO KayCTU3AIUH, CTENIEHBIO CYIb(UIHOCTU U CTENEHBIO BOCCTAHOBIICHUS.

A = Na,S + NaOH
i NaOH + Na ES t ,'h\'"ﬂECOB + Na 2 SOq +Ap. COJTH Na

2.3. OTBEJIKA LIEJIJIIOJIO3bI

[TonydyeHHass B ONTUMAJIbHOM PEXHME BapKd IEJUII0JIO3a IOCIE BapKu
IpeacTaBisgeT coboil OnegHo-KOpUYHEBYIO Maccy. st occBeTsieHHs IIBeTa
MPOBEJIEH Mpoliecc OTOENKHU LIEJUTI0JI03bl. B KauecTBe 0TOEIMBAIOIIETO BEIIECTBA



ObL1a ucnosb3oBaHa nepukc Bogopoaa (Hz0,), koTopas siBiaseTcs 3KOJIOIMYECKU
YUCTBIM U HE TOKCUYHBIM JKUJIKUM BEIIECTBOM.

W3 nuTepaTypHBIX JAaHHBIX M3BECTHO, YTO MPOIECC OTOENKH NEPUKUCHIO
BOJIOPOJIa MPOBOJAT MPU TeEMHeparype 7 0°C B wIeI09HOI cpene. s onpenenenus
onTUMalibHOW KoHUeHTpauuu H,O, mpu oTOenke Hemurono3bl, ObUIM MPOBEACHBI
WCCJIEIOBAHMUSI 3aBHUCUMOCTH O€NM3HBI IEJUTI0J03bl oT cojepxkanus H,O, B
oTOENUBaIOIIe CMeCH TpPH BbIIIE YKa3aHHBIX ycioBusX. llomydyeHHble AaHHBIE
NpuBeICHBI B TabuIe 1.

Tabnuya 1
Biusinue ycjioBuii 0TOEJIKH HA OCHOBHBIE MOKA3aTeIH HEJJII0J103bI
Conepxanue, | benusHa, Conepxanue
Hz(p)g, % % a-uenmlz)nmm, % CII 301, %
0,5 62 90,0 1210 0,86
1,0 68 89,8 1180 0,84
15 72 89,6 1100 0,82
2,0 76 89,7 980 0,81
2,5 76,5 89,0 920 0,80
3,0 78 88,6 890 0,79

W3 tabmumer 1 crnemyer, yto ¢ yBenaudeHweMm KoHIieHTpammun H,O, B
0TOENIMBAOIIEH cMecH, OeTM3HA 1IeJUTI0JI03b] YBEIUUUBaEeTCs OT 62 10 78%.
Coneprxkanue o-1esuI0io3bl yMeHaeTea 10 88,6 % u camxaercs CII nemntosiossl
10 980, yTo OOBCHSETCS AECTPYKTUPYIOUIUM JCHCTBUEM aTOMapHOTO KUCIOPOJA,
oOpa3ytolerocs mpy pa3aoKeHUHU MOJIEKYJIbI IEPEKUCH BOAOPO/IA.

VYBenuueHnue KOHUEHTpAIMU MEPEKUCH BOAOPOJAA CIOCOOCBYET CHUXKEHHUIO
30JbHOCTH  1EJUTIONO3bl.  [lo-BUAMMOMY, aTOMAapHBIA  KHCJIOPOJ  OKHCISET
HEOPTaHWYECKHE BEIIECTBA /10 MAaKCHMAJbHON CTETEHH OKHWCJICHHS, KOTOpPBIC
SBIIIOTCST O0JIee paCTBOPUMBIMU B BOJIE.

Kak Buano w3 Ttabnuinpbl, OelM3HAa UEJUIIONO3bI C  YBEJIHMYEHUEM
koHneHTtpauu H,O, yBenuuuBaerca 10 76 % u jgajee yBEIUYMBACTCA HE
3HaUWTEIbHO. VcXOms W3 9TOTO, i TOJYYEHHs IEJUTIOJI03bI C JOCTaTOYHOU
OeNMM3HOM U  BBICOKUM COJCpPKAHHEM  O-IICJUTIOJIO3bI, OOJbIIeH CTEeNeHU
MOJIMMEpHU3AlNKM 32 ONTUMabHOW KoHueHTpauued H,O, moxHo npussats 2% B
0TOETTMBAIOIICH CMECH.

2.4. TIEPEPABOTKA BYMAI'N U KAPTOHA

Co Bpemen Coserckoro Coro3a emie cBexa NaMsATh, KOrJa MaxkyjlaTypy
cobupanu Bce u Beerga. Celyac 3TOT BUJ I€ATEIbHOCTH B yIaJKe, HO IOCTETIEHHO
BHOBb HaOMpaeT 000POTHI.

busnec no nepepaboTke OymMaru — 3TO OTJIMYHAs BO3MOXKHOCTb COXPaHUTh
KU3Hb MHOTHUM JEPEBbSIM, MPU ATOM I0JIydas HEIMJIOXYH0 NpuObLIb. Paznuuaror
JIB€ JIMHUM 3TOTO MPOM3BOJACTBA MO BHUAY IMOJy4aeMOIo MPOAyKTa — OyMaru s



nuchbMa win KaptoHa. IlepepaboTka kapToHa Kak OW3HEC — Oojee BBITOJIHBIA U
ObICTpee caMOOKymnaeMblit mporiecc. boee moapoOHbIe pacueThl MPUBEACHBI HIKE.

['maBHas TPyIHOCTH B COOpE ChIphsi. ET0 MOXHO TakXe 3aKynaTh Ha CBaJKax, B
NMyHKTaxX TIpUeMa WIH OTKpbIBas COOCTBEHHBIE, a TakKXe B KPYITHBIX
MIPOM3BOJICTBEHHBIX M TOPTOBBIX MPEANPHUATHIX. Peann3oBarh ChIphbe HETPYIHO —
Bcera OyayT Kenarolue npuoOpecTn HeAOPOryro Oymary Win KapToH.

B yem npenmymecTBa npenpusTHA IO BTOPHYHON MepepadoTke Oymaru?

Coznanue npeanpusTUil Mo BTOPUYHON MepepadoTKe OymMaru MMeeT OrpoOMHOE
3HayeHue. JlaBailite  pasbepemMcs —  BO-TICPBBIX, Omarojgapss  pabore
nepepadaThIBAIONIUX MPOU3BOJICTB, YMEHbBIIIAETCI HEOOXOJAMMOCTH B BBIpyOKE
JecoB. Bo-BTOpEIX, yaaeTcss HEMajIo COKOHOMUTH HA TIOMYYCHUH UCXOIHOTO CBHIPhS
(3aTpaThl Ha OpraHU3AINIO BRIPYOKH JEPEBHEB OTMAMAIOT). B-TpeThux, sKOHOMUS
MPOSIBJISIETCS] B TMOTPEOJICHUN SHEPTUH (HEPro3aTpaThl HAa MPOU3BOJCTBO Oymaru
3HAYUTEIbHBIC). B-4eTBepThIX, KOJUYECTBO OYyMaKHOTO MycOopa COKpaliaercs, a
3HAYUT CHIIKAETCS MOTPEOHOCTH B mepepaboTke Mycopa. M, HakoHEIl, CTOMMOCTh
OYMaXHBIX W3ACIUNA W3 BTOPCHIPbS CTAHOBUTCSA TOpa3l0 HWXKE, a 3HAYUT
COKOHOMUTH JICHEeXKHBIC CpPEICTBA HA WX NPUOOPETCHHE CTAaHOBHUTCS BIIOJIHE
pealbHBIM.

Bo uT0 mpeBpamaroTcs KapTOHHO-OyMaXkHbIe 0TX0bI? B mepByto ouepens, ux
UCIIOJIB3YIOT KaK ChIPhE JJI POM3BOJICTBA MPOMBIIIICHHON YIAKOBKHU W TaphI JJIs
NOTPeOUTENhCKUX TOBAapoB. Cpeauw CyHIECTBYIONIMX B COBPEMEHHOM MHPE
YHIAaKOBOYHBIX MaTepHUaJIOB KapTOH CYUTAETCs Hambojee BOCTPEOOBAaHHBIM, a
TEMIIBI POCTa TPOU3BOJCTBA MAaKyJaTypHOTO KapTOHA, M3TOTOBJICHHOTO Ha
3aBOJIaxX MO0 BTOPUYHON TepepadoTke OyMaru w KapToHA, B MHUPE CTPEMUTEIHHO
yBenuumBaroTca. Kpome Toro, O/y TeI0iio3a  SBISETCS  CHIPhEM IS
MIPOU3BOJICTBA PA3TMYHBIX CTPOUTEIHHBIX MATEPUAIOB, B TOM YHCJIE BOJTOKHUCTBIX
U TCTUIOM3OJISIIUOHHBIX TUTHT, KPOBEIbHBIX MaTEPUAIIOB U TIP.
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B Espomne ¢dabpuxku mo mepepaboTke Oymaru CymecTBYIOT YXKE JaBHO, a
NIPABUTEIHCTBA E€BPOMEHCKUX CTpaH MPUHUMAIOT DPSIA Mep, YTOOBI MOANEPKATh
BBIIYC MPOAYKIHMH C HCIOIb30BAaHUEM OyMaXKHBIX M KapTOHHBIX OTXOJ0B. B
Poccun e nmpou3BoACTBO NPOAYKIUHU U3 OYMaKHOTO BTOPCHIPHS SBIISIETCS BECbMa
NEPCHEKTUBHBIM HANpaBJI€HUWEM, IIOCKOJbKY B Halledl cTpaHe aepuuura
JIPEBECHUHBI, B OTIMYUE OT EBpOMNBI, HUKOrJA HE CYIIECTBOBAJIO, & BOIPOCAM €r0
YTWIM3AUUU U NepepadOTKU yAENI0Ch HEJOCTATOYHO BHUMAHHUS. XOTS B 3IMOXY
pPa3BUTOTO coLUadM3Ma B CTpaHe W ObLI OpraHu3oBaH cOOp MakyJaTyphl
HACEJICHUEM, C paclaaoM  CO3JaHHas CUCTEMa pyXHylla MU J0 CHUX IIOp
IPAaKTHUYECKU HE paboTaerT.

2.5. 3TAIIbI TEXHOJIOI'MYECKOI'O IPOLECCA IEPEPABOTKH
BYMAI'

Ha nansbpiii MoMeHT OusHec 1o mnepepaboTke OyMaru MOXKET MPUHECTH
HETUIOXOM J0XOJ cBOeMy Biajenblly. [7aBHOe — HamaguTh cOOp CBHIpbS AJIA
BTOPUYHOMN TepepabOTKh M OPTraHW30BaTh TEXHOJOTWYECKUHA TPOIECC, KOTOPHIU
COCTOMT U3 HECKOJIbKHX JTAIIOB:
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[locne copTUpOBOYHON JIMHUM, TIe Oymara OTAENSeTCs OT JUIIHUX MaTepuasosB,
OHa MaKEeTHPYETCs ¢ MOMOIIBIO TIpecca s 0TXoA0B. Ha 3aBoze mo mepepaboTke
OyMaru CIpecCOBaHHBIC KHUIIBI IOABEPrarOTCS BHIMAYMBAHUIO B CIICIIHATBHBIX
pe3epByapax-ruapopa3OuBaTeIsXx, KOTOpPBIC SIBIISTFOTCS BOKHEHUIITUM
obopynoBanueM. CaMm 1mpoliecc BbIMAuMBAHUS  HA3bIBA€TCA  POCIYCKOM
Makynatypbl. JloGaBieHue BO BpeMs BbIMAUMBAHUSA PA3JIMYHBIX BEILECTB
MO3BOJISIET JOOUTHCS TOTO, YTO OBl YacTUIBI THUHOTPAdCKOW KPACKH M UYEPHUII
OoJibllIe HE IPUIIMIIATIHN K BOJIOKHAM.
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[Tox BO3mEiiCTBHEM BOJBI M TOCTOSHHO BpAIIalONIErocs BUHTA OyMasKHO-
KApPTOHHBIE KHUIBl MPEBPAIAIOTCA B JKUAKYIO BOJOKHHCTYIO Maccy U
OCBOOOXKJIAIOTCS OT MOCTOPOHHUX TsKeNbIX mpumeced. Ilecok, meTaminueckue
u3nenusi (CKpernku, CKOOKH), KJIed oceNalT Ha JHO W IMONaJalT B Tak
Ha3bIBAEMbIHU TPsI3eCOOPHUK, OTKY/1a UX IEPUOANUECCKU YIASIOT.

Jist ouncTtkn OyMaKHOM Macchl MIOPEoOpa3HOM KOHCHCTEHIIMHM TaKke
UCIOJIB3YIOT CHENHAIbHbIE CUTa, JUAMETP A4eeK KOTOPbIX He mpeBbimaer 10-12
MmM. [Ipoxonst yepe3 Melkhe OTBEpCTHS, MaKyJiaTypHas Macca OCBOOOXKIAeTcs OT
YacTHI] pa3MEPOM B HECKOJIbKO MUJIJTUMETPOB, HAIIPUMEP, KyCOUYKOB IJIaCTHKA.

XuMHUeCKHil Tporecc, Onmarogapss KOTOPOMY OT MakKyJaTypHOH MaccChl
OTACNISIIOTCS ~ pa3ju4yHble  IpuUMecH, Ha3biBaercss  "AeuHkuHrom".  [lns
oOeclBeUnBaHUS 1EJUTIOJIO3bI (YTO MO3BOJIAET ClieNaTh TOTOBBIM MPOIYKT Ooliee
YUCTBIM U O€JIbIM) UCIOJB3YIOT CIUIABHBIE KaMmepbl: K OyMaKHOW Macce
JO00ABJISIOT KAJBIIMHUPOBAHHOE MBLJIO, a MOTOM MpoAyBaroT Bo3ayxom. llocie
TOTO, KaK BCE KpACHTENW YOpaHbl, OCYIIECCTBISACTCS OTOCTMBAHHUE BOJIOKOH
nepekucbio Bojopoaa. CoriacHO TEXHOJIOTMHM NepepadOoTKM OyMarv, OYMIIEHUE
LEJUTI0JIO3HOTO "Trope" MPOUCXOAUT B HECKOJIBKO IHUKIOB, KOTOPHIE HA BBIXOJIE
MO3BOJIAIOT MOJYYUTh MIPUTOJIHOE JIJISl MPOM3BOACTBA OyMaru U APyrux OyMakHbIX
W3EIIUN ChIPbE.

Ecnu mepepabateiBatoTCsi 00pe3ku Oenoit Oymard, TO TPOBOAUTH IOJTHYIO
OUYHCTKY HET HEOOXOJMMOCTH, a yXe Tociie HEOOJBIIOr0 OYUIICHUS OHU MOTYT
WCIIOJIb30BATHCS KaK 3aMEHUTENb 1EIJUTI0I03bL. [Ipr HE0OX0IMMOCTH K BTOPCHIPHIO
N00aBIISAIOT MEIITI0N03Y CBEXKETO APEBECHOTO BOJIOKHA.

promplace.ru

Cnenyrommii dTanm mepepadOTKA MakyJaTypbl B OyMmary — OTIeJIcHUE
MPOLIEAIIEN YEPE3 CUTO LIEJUTFOJIO3HOW MACCHI OT BOJBI, JOJS1 KOTOPOU COCTABIISIET
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okoi0 95%. Ocranbubie 5% - 3TO U €CTh OYUIIECHHBIE IEJUTIOJI03HbIE BOJIOKHA.
BricyiieHHOE U MOJATOTOBICHHOE K JajbHEWIIe 00paboTKe ChIphe OTHPaBISETCS
Ha OymarojenareibHble MalluHbL. B pesynbTaTe BO3IEHCTBHS TOpSYEro Inpecca
OyMa)kHbI€ BOJIOKHA IMEPEIUICTAIOTCA M CKPEIUISIOTCS MeXAy coOoi, oOpasys
OyMaXkHy10 1ojiocy. ['0TOBbI€ MOJIOCHI CKPYYMBAIOT B PYJIOHBI M NOMEIAIOT Ha
CKJIaJ] TMOO MepealoT Ha CIEeAYIONIYIO JIMHUIO, TJE UX PEXYT Ha JIMCThl HY>KHOTO
pa3mepa.

Texnonorun mnepepa®oTku OyMmMard TOCTOSHHO COBEpPIICHCTBYIOTCS, a Ha
PBIHOK  BBIXOJIAT  HOBBIE  HW300pETEHMs, KOTOpbIE  MOpakaroT  CBOEH
OpPUTHMHAIBHOCTBIO. B34Th, K mpuMepy, SMOHCKYI0 HOBHUHKY — ammapar s
U3TOTOBIICHUS TyajeTHou Oymaru. Ero pa3paboT4uMKu CUHMTAIOT, YTO MOJIe3HAs
MamuHa OyJeT BocTpeOoBaHa oducamMu KOMMIAaHWUN 1O BCEMY MHUDPY, Belb
KOJIMYECTBO HAKAIUIMBAEMBIX €XEIHEBHO JHUCTOB A4 CcO BpEMEHEM HeE
yMEHbILIAETCs, a mnepepadorka opucHOW Oymaru B COBPEMEHHOM MHpPE CTOHT
octpo. Kak paboTaet 3ToT uyno-annapatr? Bce ouens nmpocto — 3arpy3uB B Hero 40
muctoB popmara A4 u monoxnaas 20 MHUHYT, Bbl MOJIydaeTe OAMH aOCOJIIOTHO
HOBBIN pyJIOH TyaneTHoi Oymaru! KoHeuHo, 11eHa 3TOro yCTponcTBa 3anpeaesibHO
BbICOKasi — OKoJI0 90 ThIC. AOJUIAPOB, OJTHAKO M300pETATEeNN YTBEPHKAAIOT, YTO OH
OKYIIUTCS YK€ 3a 3 roja.

2.6. TEXHOJIOT'USI TPOU3BOJCTBA MAPA®UHUPOBAHHOM
BYMATI'. TEXHOJIOTHMYECKHUE CXEMbI

TexHonorus nepepadoTKu BTOPUYHOTO BOJIOKHA B BOJIOKHUCTBIH
nonydabpukar — 0Oojiee CIOXKHBIA TMPOIECC, YeM TMOJrOTOBKA IEPBUYHOTO
BOJIOKHUCTOTO moiydabpukaTta (pa3nuyHble BHABI IEUI0N03bI Wi MJ/IM
(MexaHHueckass JpeBecHas Macca)), T.K. MAaKyJaTypHOE CBhIpb€ COCTOUT
U3 PA3TUYHBIX ~ BOJIOKOH W BCIIOMOTATENBHBIX ~ XHMHUYECKHX  BEIIECTB,
NPUMEHSIEMBIX TIPU TPOU3BOJCTBE OyMaru U KapTOHA, a TaKXKEe COJCPKUT
3HAYUTEIBHOE  KOJMYECTBO  IOCTOPOHHUX  mpuMmeced. B 3aBucumoctu
OT UCIOJIb3YEMbIX  METOAOB MEepepabOTKM U MApKU  MAaKyJaTypbl  BBIXO]I
BTOpUYHOro mnonydadpukara cocrabmsier 60-93%. Otxoapl mnepepadOTKU
MaKyJIaTyphl MOABEPraroTcsi 00€3BOKMBAHUIO U MOTYT OBITh HMCHOJIb30BaHbI JIJIsI
MOJIYYCHHUS] SHEPIMM U MaTEepUAIbHBIX PECYypCOB B APYrMX MPOU3BOJCTBAX.
OO01ass TeXHOJOTUYECKas cXeMa MepepadOTKH MAaKyJaTypbl BKIIOYAET CHUCTEMBbI
00paboTKH OTXO0J0B ¥ 000pOoTHOM BOABI. [Ipy Hanuuuu B MakynaType HeOeIeHbIX
BOJIOKOH CJIETyeT YUYUTHIBATh BO3MOKHOCTDH TIOBBIIIEHUS CTETICHH 3arpsi3HEHHOCTH
MIPOU3BOJCTBEHHOM BOJBI TMPH XHUMHYECKOM 00pabOTKe MaKyJIaTypHOM Macchl
(MM). OcHOBHOE BHHMaHUE IMpPU MPOCKTUPOBAHHHM TEXHOJOTHUYECKUX CXEM
nepepaboTKM MaKyJIaTyphl JOJKHO OBITh COCPEIOTOYEHO HA HUX OTJIMYHUM OT
CTaHAAPTHBIX CXEM TIOJATOTOBKM TIEPBUYHOTO BOJIOKHA, WCIOIB3YEMbIX IS
IIPOM3BOJICTBA OyMaru u KapToHa.

TexHonornyeckrue cxembl MOJTOTOBKM MAKYJIATypPHOW MacChl YCIOBHO MOKHO
pa3lleaUTh Ha TPU THUIIA:

1. s mpou3BOJICTBA YIAKOBOYHBIX BUIOB OyMaru U KapToHa;
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2. I IPOU3BOJCTBA CAHUTAPHO-OBITOBBIX BUI0B Oymaru (CBb);

3. I MpOM3BOJCTBA MHUCUYE-TIEYaTHBIX BUAOB OyMar.

TpeboBanus K KadyecTBY MaKyJaTypHOM Macchl U3 BOJIOKOH HeOeIeHOM
uennosio3sl 1 MM (kopuuneBoit MM) aJis mpou3BOJCTBAa YIAKOBOYHBIX BUJIOB
OyMaru M KapToHa OTPaHUYUBAIOT COJECPKAHUE HEPA3BOJOKHEHHBIX (PparMEeHTOB
VCXOJHOTO CBIpbs, MEJIKOTO BOJIOKHA, YacCTHI] JIMIIKUX BEIIECTB U 30JbHBIX
ieMeHTOB. OcHoBHbIE cBoiicTBa CBb — MArKOCTh M BIHUTHIBAEMOCTH —
00yClIaBIMBAIOT OTCYTCTBHE B MaKyJIaTypHOI Macce 4acTHI] 30JbHBIX JJIEMEHTOB,
II€YaTHOM KpackW U JIMIKUX BelIECTB. TpeOoBaHUS K KauyeCTBY MaKyJaTypHOU
MacChl W3 BOJIOKOH OelieHOH 1esuttonio3bl 1 MJIM (6enoii MakynaTypHOR Macchl)
JUIs  TPOU3BOJICTBA NHUCYE-TICYATHBIX BHUJIOB OyMmMaru IMpeaycMaTpuBaIOT
IIOBBILICHHBIE OITUYECKHE CBOWCTBA, OTCYTCTBME YACTHI] II€YaTHOW KPACKU U
JIMIIKUX BELIECTB.

2.7. TEXHOJIOTUYECKHUE CXEMbI HEPEPABOTKH
MAKVYJIATYPBI JUIA ITPOU3BOACTBA YIIAKOBOYHbBIX BU/IOB
BYMAI'M U KAPTOHA

OCHOBHOI 1I€JIBI0 NOATOTOBKM MAaKyJATypHOM Macchl Ui IMPOU3BOJICTBA
KapTOHa M YNAKOBOYHBIX BUJOB Oymaru SBJSIETCS JOCTUKEHHE ONTHUMAaJIbHBIX
nokazaTeled  MEXaHMYeCKOM  MPOYHOCTH, UTO OCOOEHHO BaXXHO IIpHU
UCTIOJb30BaHUU  BBICOKOCKOPOCTHBIX —OymarojenarenbHbix MamuH — (BIM).
ChIpbeM I TIOJyYEHHsI MaKyJIaTypHOR Macchl, MCIIOJIb3YyEMOM JIJIsl POU3BOCTBA
OyMaru-ocHOBbI  JUJIsi TOQPUPOBAHHMS U KapTOHA g  IUIOCKUX  CJIOCB
ropupoBaHHOTO KapTOHA, SIBISIETCS MakKyjaTypa W3 TapOyNaKOBOYHBIX BHJIOB
OyMaru W KapToOHa, a TakXke OBbITOBbIX OyMaXHbBIX OTX0/0B. JlocTuxeHue
MaKCHUMaJIbHOW YHUCTOTHl MaKyJIaTypHOM Macchl MO3BOJISIET M30€XaTh MpoOieM
C OTJIOKEHUSIMU Ha 00OpYJIOBaHUM U, COOTBETCTBEHHO, HCKIIOYEHHE OOPHIBOB
OymaxkHoro mnoJyioTHa. IloilydeHne MakynaTypHOH MacChl BBICOKOM YHCTOTHI
OCJIOKHSIETCS. HEYKJIIOHHBIM CHW)KEHHUEM KadyecTBa MAaKyJIATypPHOI'O  CBIPBS.
YBenuueHue coAep>KaHMs JIMIKMX BEIIECTB M 30JbHBIX 3JIEMEHTOB B HCXOJIHOM
CBIPbE€ M CHI)KEHHME IIPOYHOCTH BOJOKHA XapakTEpHbl I NPEaNpUATUN
[lenTpanbHOl EBpOIIBI, KOTOPHIE B T€UEHHE MPOAOHKUTEIILHOIO BpeMeHu (Ooiee
50 ner) mepepaOaThiBalOT Makynarypy. JlaHHble MpoOieMbl CIeayeT OKHUIATh
B Omkaiilume roApl W npennpusatusM Poccuun.  JlonmonHUTENbHBIE TPOOJIEMBI
BO3HHUKAIOT C YTUJIM3ALHMEH ITOCTOSIHHO YBEJIMYMBAKOUIMXCS OOBEMOB TBEPIBIX
OTX0I0B W mama. HeobGxogumo  aganTHpoBaTh  MPOLECC  MOJATOTOBKU
MaKyJaTypHOH Macchl K HOBBIM YCIOBHSIM C YY€TOM JAaHHBIX MPOOJIEM.
CoBeplIeHCTBOBaHME  Mpolecca MepepadOTKM  MaKyJaTypbl — MNPEIoaraet
BKJIFOYEHNE B TEXHOJIOTMYECKYIO CXEMY JOITOJTHUTENBHBIX OINEpPalMil U CTyHEeHEN
00pabOTKN MaKyJaTypHOH Macchl, ONTUMAJIBHOE YIIPaBJICHHUE BOAOIOJIb30BAHUEM
1 3QPEeKTUBHYIO CUCTEMY 00€3BOXKMBAHUS OTXOJI0B U LIIaMa.
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2.8. TEXHOJIOI'MYECKHUE CXEMBbI IEPEPABOTKH
MAKYJIATYPBI 1JIA ITPOU3BOACTBA KAPTOHA JJIA ITVIOCKUX
CJIOEB 1 BYMATI'N-OCHOBBI J1JIS1 TO®PPUPOBAHUA

Kapron pns miiockux cioeB To(QpUpPOBAHHOTO KapTOHA, MOJYYEHHbIN
U3 MaKyJIaTypHOW Macchl, Ha3bIBaeTCs TecT-naitHep (testliner), Oymara-ocHoBa asis
roppupoBanus —pmoTuHr  (corrugating medium, wnau fluting). Ilpouecc
HOJrOTOBKM MAaKyJaTypHOW Macchl JJid TNPOU3BOJACTBA OyMaru-ocHOBBI JJis
ro)pupoBaHusl JOBOJIBHO MPOCT, T. K. JaHHBIH mNOJdypaOpuKaT MOXKET HMEThb
OTHOCUTENIBHO HU3KHE IIOKAa3aTelIM MEXaHWYECKOM NPOYHOCTH U YUCTOTHI
110 CPABHEHHUIO C MAaKYJIATYPHOW MAacCOM JUIsi IPOM3BOACTBA TeCT-lanHepa. Tem
HE MEHee i1 TMOojy4yeHus mnoinydadpukara, KOTOPHIH MOXHO  YCIIEUIHO
UCIIONb30BaTh  JJII  W3TOTOBJIEHUS OyMaru-ocHOBBI A rodpupoBaHus,
HEO0OXOMMO BKJIIOUATh B TEXHOJOTMYECKYIO JIMHUIO 110 NEPEPadOTKE MaKyJIaTyphbl
BCE OCHOBHBIE OIEpalMy I10 NOATOTOBKE MAaKyJATypHOW MacChl: Pa3BOJOKHEHUE,
IpyOyI0 OYHCTKY, IOTOJHHUTEIHHOE Pa3BOJOKHEHHE U COPTHPOBAHHE, TOHKYIO
OYUCTKY W TOHKOE€ cOpTHpoBaHuEe. OTCYTCTBHE B TEXHOJOIMYECKOW JIMHMM JBYX
MOCJIETHUX ONepaluii 3HAYNTEIbHO CHU3UT NOKA3aTeNM MEXaHMYECKON MPOYHOCTH
MaKyJaTypHOM Macchl UM KauecTBO Oymaru. Pa3BolloOKHEHHE Makynarypsbl
OCYUIECTBJISIETCS B TMApOpa3ouBaTene, Mocie rpy0oil OYUCTKH MPOU3BOIUTCS
JIOTIOJIHUTENBHOE Pa3BOJIOKHEHUE U Ipy0oe COPTUPOBAHHE MAKYJATYpHOW MaccChl,
ylaJeHUe M3 Hee TSDKEIbIX  4YacTUL B TMJIPOLMKIOHAX, 3aTe€éM  TOHKOE
coptupoBaHue. [Ipy TOHKOM COPTHPOBAaHMM MAaKyJIAaTypHOM MacChl MOTYT OBITh
UCIIOJIB30BaHbl cHUTa ¢ Oonblled MmMpUHOW wened. TexHomornueckas cxema
nepepaboTKU MakyJIaTypbl AJs HMPOU3BOJICTBA TECT-JIallHEpa HAMHOTO CIIO)KHEE
U MOXET BKJIIOYaTb psAJ  JOMOJHUTEIBHBIX  ONepanuil:  aeduoxyisuuto,
(dpakurOHUPOBAHUE U CTYLICHHE, 4TO 3HAYUTEIIBHO yIIy4IlaeT
OyMarooOpa3yroue CBOMCTBA MakyJarypHoll maccel. Cileayer y4uThIBaTh, YTO
UCTIOJb30BaHUE TOM WJIM WMHOM CXEMBI MepepadOTKH MakKylaTypbl 0OYCIOBICHO
HKOHOMHUYECKOM, TEXHOJIOTMYECKON M DKOJIOTMYECKOM 11e51eCO00pa3HOCThIO s
Ka)KJIOT0 KOHKPETHOTO IIPEANPUSATHUS.

HenpepbiBHOE pa3BONIOKHEHUE MaKyJaTypsl pu HU3KOW KoHueHTpauu (LC)
IPOU3BOAMTCS B ruApopaszdouBarene. DPQPeKTUBHOE YNpaBIE€HUE CHCTEMOU
yAaJeHusT [pUMECEed  SBISIETCS  HENPEMEHHBIM  YCIOBHEM  IEpepabOTKU
Makynarypbl. [IpofoIKUTENBHOCTh PAa3BOJIOKHEHUS  OINpEAENseTcs MapKou
MaKkyJIaTypbl M peKMMOM 3KCIUTyaTalluM ruapopaszOuBarens. B TexHomormueckoin
CXeMe IIociie TUApopa3OuBaTessl yCTaHABIUBAETCs OacceiiH pa3BOJIOKHEHHOMN
macchl. CopepxaHie HEpa3BOJIOKHEHHBIX (PparMeHTOB MaKyJIaTypbl B OJTYyYEHHON
MaKyJIaTypHOW Macchl coctaBisger mnpumepHo 20%. Xpanenue B OacceliHe
B TeueHne 30 MuHyT npu temmneparype 50 °Cc CHOCcOOCTBYyeT Ha0yXaHUIO BOJIOKOH,
COXPAHEHUIO WX JJIMHBI IPH MOBBIIIEHUH TMOKOCTU W IUIACTUYHOCTH Ha CTYIECHSX
JOMOJHUTENBHOIO  PA3BOJIOKHEHHs, COPTHPOBAaHUSA W pa3Moja,  a TaKkke
rOMOT'€HU3alUH MaCChI.

TexHonornyeckas cxeMa BKJIIOYAaeT TrpyOyl0 OYHMCTKY MAaKyJaTypHOU
MaccChl B THJIPOLIMKJIOHAX JJis  yJIaJ€HUsl TsDKENbIX BKIOYeHUH. OuunineHHas
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CyCIIE€H3HUsl MOJAETCS B IUCKOBYIO COPTHPOBKY-CENApaTop MJIsI OKOHYATEIBbHOIO
pa3BOJIOKHEHUSI U  rpy0boro copTtupoBaHus. B TeXHOJOrHYeCcKOH cxeme
IPEeIyCMOTPEHbl JIBE€ CTyNeHW JAeuokyiasuuu. Juamerp oTBepcTuil cuTa
JUCKOBBIX COPTUPOBOK Ha 00euXx cTymneHsx cocrasisieT 2,4 MMm. [Ipu gocrarounoi
CTENIEHW PA3BOJIOKHEHHUS MaKyJaTyphel IOCIE THUIpOpa3OuBaTesss BO3MOKHO
UCIIOJIb30BAaHUE COPTUPOBKU C OTBEPCTHUAMM CHTa JuaMeTrpoM 1,6 MM Kak Ha
nepBoi, Tak M HA  BTOPOM  CTyNEHsAX  IpyOOro  COpTUPOBAHUS.
ConeprxkaHue HEpa3BOJIOKHEHHBIX ()parMEHTOB MAKYJIaTyphl 1ocie Ae(IoKyIaIun
U rpy0oro copTUpOBaHUs MaKyJaTypHOM Macchl yMeHblaeTcss 10 4%, U oHH
MOTyT OBIThb YJaJIeHbl Kak OTXOJAbl Ha MOCIEIYIOMIMX CTYNEHAX TOHKOIO
COPTUPOBAHUS U OUHUCTKHU.

Haiee IIPOU3BOIUTCS TOHKasi OYHCTKA MaKyJIaTypHOHI
Macchl B THAPOLUKIIOHAX. OTAEIICHHBIE TSKEIbIE OTXOAbl OYMCTKH MAKYJIaTypHOU
MaccChl CTYIIAIOT MYTEM CEAUMEHTAauuu Wik (uiabTpanuu. M30bITOK 000pOTHOM
BOJBI UCHOJIb3YETCS JUIsl pa30aBieHUs MaKyJaTypHOH MacChl B TEXHOJOTHMYECKOU
JIMHUH.

OpakMOHUPOBAHME MAKYJIATypHOM MAacCChl OCYIIECTBIAECTCA IIPU HU3KOMN
koHueHntpauu (LC) B coptupoBkax c mmpuHod wmenu 0,15 wumm 0,2 mm.

KopoTtkoBosokHucras bpakuus MaKyJaTypHOH MaccChl HaMPaBIIAETCS
Ha TIPOU3BOJICTBO BEPXHETO cios JIBYXCIIOMHOTO TecT-JIaliHepa.
JITMHHOBOJIOKHUCTAS bpakuus MaKyJaTypHOH MaccChl MOJIBEpPraeTcs

JOTIOTHUTEIBHOMY COPTUPOBAHUIO B COPTUPOBKE C mmpuHod tmmemu 0,25 MM
U UCTIONIB3YeTCS Ui TPOM3BOJCTBA  HIDKHETO  CJIOS  TecT-JaiHepa.
JITMHHOBOJIOKHUCTAsE ~ (PaKIUs COJEPKHUT HEJOCTATOYHO Pa3BOJIOKHEHHBIC
dbparMeHThl  MakKyJaTypsl ¥ OOJBIIOE  KOJIMYECTBO MPHUMECEH, MO3TOMY
€€ COPTUPOBAHKE MPOU3BOIUTCSA B TpU CTymeHu. [Ipu mepepaboTke MakyIaTypbl
HEOOXOIMMO COOJIFOIaTh OCHOBHOE MPAaBWIIO COPTHUPOBAHMS: HAa BCEX CTYIICHSIX
OJTHOM CHCTEMBI COPTHPOBAHUS MaKyJIaTypHON MacChl CUTa COPTHPOBOK JIOJKHBI
UMETh JM0O0 Kpyrieie, JHOO IMIENEeBbIE OTBEPCTHSA. B mpeacTaBieHHOU
TEXHOJIOTHYECKOW CXEeME OTO TMpaBWJIO HAPYIIEHO: Ha IEPBOH  CTYICHHU
COPTUPOBAHUE JUTHHHOBOJIOKHUCTOM bpakun MaKyJaTypHOI
MacChl IPOU3BOJUTCS B  IIEJIEBOW COPTHPOBKE, a MPOMEXYTOYHAS CTalus
COPTHPOBAHUS  TPEAIojaraeT  HUCIOJb30BAaHUE  COPTHPOBKH  C KPYTJIBIMHU
OTBEPCTHSIMH ISl YJAJICHUS OCHOBHOTO KOJHMYECTBA TIPUMECEH U3 OTXOJIOB
copTupoBaHus TepBoil cTynenn. CopTUpoBaHHAsT Macca IMOCJIEe BTOPOW CTyNEHU
COPTUPOBAHUS MOMAETCS HA TPETHIO CTYNEHb COPTHPOBAHUSA C IIEICBBIMU CUTaAMU
JUISl CHYDKCHHSI TIOTepb BOJIOKHA. [Ipu HU3KOM coaepKaHUU TMpUMECeH MOKHO
OTPaHUYUTHCS IBYXCTYTEHUYATHIM COPTUPOBAHUEM JNIMHHOBOJIOKHUCTOU (Dpakiuu
Ha MIEJIEBBIX COPTUPOBKaxX. B paccmarpuBaeMoM mpuMepe OTXOABI BTOPOU U
TPEThE CTYTICHH COPTHUPOBAHUS YAATSIOTCS u3 CUCTEMBI.
[Ipy TOBBIIEHHOM COJEP)KAaHUHM HEPA3BOJIOKHEHHBIX (PAarMEHTOB MaKyJIaTyphl
BO3MOYKHO HCIIOJIb30BaHKE Je(IOKYIITOPa BMECTO COPTUPOBKH BTOPOH CTYIICHH.
OpnHako B 3TOM clly4ae YacTHIIBI IPUMECEH OyayT 3HAYMTEIHHO W3MEIbYCHBI, UTO
3aTPYJAHAT WX yAAJIEHHEe W3 MAaKyJIaTypHOW MAacChl MPU TOHKOM COPTHPOBAHUU
Y YBEITUYHUT KOJUYECTBO CIYCTKOB 3arpsisHeHui. CopTHpOBaHHAs MaKyJaTypHas
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Macca CTymiaeTcsi W mojaercs B OamHio XpaHeHus. KoHTyp BomOmosb30BaHUsA
CHUCTEMBI MOATOTOBKH MaKyJaTypHOW MacChl OOBIYHO OTHEJeH OT KoHTypa BJIM.
IIpn crymeHuyd MaxkyJaTypHOW MacChbl OJHOBPEMEHHO BO3MOXKHO YyAAJICHUE
MEJIKOTO BOJIOKHA M YaCTHI] 30JIbHBIX 3JIEMEHTOB. DUIbTpAT MOXKET MOAABaTHCA
B ruipopa3ouBaTenb 0€3  JONOJHUTEIbHOM OYHCTKM WM  [OCJE OYUCTKU
Ha YCTaHOBKE MUKPOQIIOTAIIUH.

JITMHHOBOJIOKHUCTAsE (PpaKIusi MaKyJIaTypHOW MacChl MOXKET JOMOIHUTEIBHO
NoJIBEpraThcs PUOPUIUTHPYIOLIEMY pa3Moily 0e3 yKOpPOYEHHUS BOJIOKOH C IENbIO
MOBBIIEHUS TOKAa3aTelell MEXaHMYECKOM IMPOYHOCTH KapToHa. [locie ToHKOro
COPTUPOBAaHMUS B COPTUpPOBKax c mupuHor menn 0,35 MM 006e  dpakiuu
MaKyJIaTypHON MacChl HAMPABJISIIOTCS Ha KapTOHOJenaTeabHyo Mamuny (KJIM).
[Ipu cxkopoctu KJIM 6Gosnee 1000 M/MuH HEOOXOIUMO MPEAYCMOTPETh YIaJICHUE
BO3]lyXa U3 BOJIOKHUCTOMN CYCIEH3UU.

B oTnivune OT MOArOTOBKM MAaKyJIATypHOW MAacChl il TPOU3BOJACTBA MHCYE-
MEYaTHbIX BHJOB OyMaru OYMCTKA C OJHOBPEMEHHOM Jea’palreil He MOXKET
OCYLIECTBJIATBCS 110 IBYM IIpUuuMHaM. Bo-liepBeIX, Ha coBpeMeHHbIX bJ/[M
B HAIIOPHOM SIIIIMKE KOHIIEHTpalus Macchl coctabisieT 1,5%, a npu KOHLIEHTpauuu
oonee 1,2% >PPeKkTUBHOCTH OYHCTKM MAaKyJaTypHOH  MaccChl B LIEJNEBBIX
COPTHPOBKax pPE3KO CHUXaerca. Bo-BTOpBIX, Macca B IOJHOW MEpE OYHUILIEHA
Ha MPEABIAYIIUX CTYNEHSAX. B CBA3M C 3TUM B JaHHOM TEXHOJOTMYECKON CXeMe
UCKIIIOYEHA JOTIOJIHUTEIIbHAS CTyIIEHb OYHCTKHU MaKyJIaTypHOI
Macchl B THIPOLUKIOHAX.  JIas  OYMCTKM  OOOpPOTHOM  BOJABI  BO3MOXKHO
UCTOJb30BaHUE JUCKOBOrOo (UiIbTpa WM YCTaHOBKM Mukpoduotauuu DAF
(dissolved air flotation). B ciay4yae ounctku 060poTHOM BOABI Ha ycTaHoBKke DAF
YJIOBJIEHHOE BOJIOKHO HAIPABIIAECTCS HA YTUIN3ALHUIO BMECTE C IPYTUMHU OTXOJIaMU
nepepabotku Makynarypel. Cerounas yacte KJIM BbimosHsieT ¢GyHKIUIO
IPOMBIBHOI'O ammapara MakyJlaTypHOW Macchkl. B mojceTouHoil Boje coaeprarcs
MEJIKHE BOJIOKHA U UX OOPBIBKH, yNaJeHHE KOTOPHIX CIOCOOCTBYET (OPMOBAHUIO
IPOYHOTO KAPTOHHOrO MOJIOTHA. KOJM4ecTBO MENKOro BOJOKHA OMNpenessieTcs
YCIIOBUSIMH pa3MoJia JUIMHHOBOJIOKHUCTON (Ppakuuy MaKyJIaTypHON MaccChl.

Brixox MaxkymaTypHOW MaccChl, IIOJYYEHHOW IO JAHHOW TEXHOJIOTMYECKOU
CXEME, 3aBUCHUT OT COAECPKAaHUSI IOCTOPOHHUX NPUMECEH B UCXOIHOM ChIPbE
u gocturaet  93%.  OTXOOpl  TOHKOTO  COPTUPOBAHUA  MaKyJlaTypHOW
Macchl cocTaBisAlOT  1,5%. BaxHbIM 1OKa3areneM KadyecTBa MAaKyJIaTypHOU
MAacChl SIBJISIETCS.  COAEpP)KaHWE  JIMIIKUX  BELIECTB, KOTOPOE IO CTyNEHSIM
ee 00pabOTKHU CHUKAETCS O MUHIMYMA.

[Tocne crynmenu TrpyOOl OYUCTKM COAEpKAHME JIMIIKMX BEIIECTB B
MaKyJaTypHON Macce 3aBUCHUT OT CBOWMCTB MakyJaTypHOro celpbsi. Cpennss
IUIOLAAb  IMOBEPXHOCTM  YAaCTUL  JIMOKUX  BEIIECTB B  MAaKyJIaTypHOU
macce coctapmsier  6omee 20000 Mm/kr. DPaKIHOHUPOBAHAE  MAKYIATyPHOM
MAaCChl B COPTUpPOBKax C mupuHod mmenu 0,15 MM MO3BOJSET yMEHBIIWTH
COJIEp)KaHWE JIMMKUX BEIIECTB: IUIOU[AJb TMOBEPXHOCTH JIMUIKUX BEIIECTB
B KOPOTKOBOJIOKHUCTOM (ppaklyy, HCHOJb3YyEeMON /Jii W3TOTOBJICHUS BEPXHETO
cIIos TecT-nmaiinepa, cHmkaercs 10 700-800 mm%/kr. CTymeHYaToe COPTHPOBAHKE
JUTMHHOBOJIOKHUCTOM (hpakliiu, UCTOIb3YEeMOM ISl U3rOTOBJICHUS HIXKHETO CJIOA

18



TECT-JalHepa, Ha COPTUPOBKAX ¢ mupuHOoM menu 0,25 MM yMEHbIIAEeT IUIOIIAIb
TMOBEPXHOCTH JHIKKX BerecTs 10 1800 MM°/KT, HECMOTpS Ha TO YTO CyCITCH3HS,
NOCTYyNAKoas Ha COPTUPOBAHUE, CONEPKUT JIUIKUME BEIIECTBA B KOJIUYECTBE,
COOTBETCTBYIOIIEM IUIOIMAAN MOBEpXHOCTH, Oomee 11000 mm*/kr. ITpucyTcTBHE
B KOHTYp€ BOJIOIIOJIb30BaHUsI PACTBOPEHHBIX BEIIECTB U MEJIKMX YACTHULl IPUMECEN
ABIIAETCS HEXKeNnaTesbHbIM. [IpM MakCHMalbHO 3aMKHYTOM BOJOIIOJIB30BAaHUU
pacxom BOmbl COCTaBIsieT 4 M>/T ODOPOTHOM BOABI, HYTO COOTBETCTBYET
5,5 M°/T cBexei BoabI. IIPOM3BOACTBEHHBIH ONBIT MOKA3BIBAET, YTO MPH JAHHBIX
YCIIOBHSIX PAacCTBOPEHHBIC BEIECTBA IMOCTYNAKOT € MPOMBIBHBIMH Bojxamu; XIIK
JlocTUraer 7,5 Kr/T.

[Tpu ymeHblIeHHMH 00beMa CTOYHOM BOJIbI MPOUCXOAUT HAKOIUIEHHWE BPEIHBIX
BEILECTB B IPOM3BOJCTBEHHOW BOJE, YTO IPUBOIAUT K YXYAUICHUIO ITOKa3aTelen
MEXaHUYECKOM ITPOYHOCTH KAPTOHA, CHIXKEHUIO npousBoaurenbHocTH K/IM,
KOpPpO3UHn 00opyI0oBaHUs U TTOSIBJICHUIO HEIPUATHOTO 3amnaxa
B IPOM3BOJICTBEHHBIX  IOMEIICHMAX. B IOJHOCTBIO  3aMKHYTOM  CUCTEME
Bojlon0Jib30Banus koHueHTpamuss XIIK mocruraer 6onee 30 xr/t. KonnenTtparus
XIIK  o0opoTHOH  BOABI B KOHTYpE  BOJOIOJBb30BAHUS  YBEIUYUBAETCS
C IOHW)XEHNEM 00BbeMa cTouHOU BoAbl. [loBrimenne seanunnabl X11K HE0OX0MMO
OTpaHMYUTh 3a CUET yAAJEHUS HEOOIbIIOro o0beMa CTOYHOW BOJBI U3 CUCTEMBI
U 100aByieHus cBexeW Bozbl. OnpeieleHHbI 00beM BOJIbI yIAISIETCS U3 CUCTEMBI
C OTXOJIaMH, @ YacCTh BOJBI UCIIAPSETCA MPH CYIIKE KapTOHHOTrO nojiotHa Ha KJ/[M.
[Ipy npous3BOACTBE TecT-lailHEpa W yNAaKOBOYHOW Oymaru TpeOoBaHUs
K OIITUYECKUM  CBOWCTBAM  MaKyJaTypHOM  MAacChl 3HAYUTEIBHO  CHUYKEHBI
10 CPAaBHEHHIO C IPOM3BOJICTBOM MHCUE-TIeYaTHBIX BHIOB Oymaru. Ilpumenenue
Ounonornyeckoit oOpaboTKH CTOYHOW BOJBI B MpoOIIecCe MepepaboTKh MaKyJIaTypbl
IIO3BOJIAET MOJHOCTHIO 3aMKHYTh CHCTEMY BOAOIOJIb30BaHU.

2.9. TEXHOJIOI'MYECKUE CXEMBbI IEPEPABOTKH
MAKYVYJIATYPBI JIA ITPOU3BOACTBA KOPOBOYHOI'O KAPTOHA

TpeGoBaHus K KauyecTBY KOpPOOOYHOrO KapTOHA | KapTOHA Il YIAKOBKH
XKUJKAX TPOIYKTOB OMPEACIAIOTCS WX Ha3HAYCHHUEM YIAKOBOYHOTO MaTepHalia
u HOocuTenss pekiaaMbl. OcoOble TpeOOBaHUSA TMPEABSIBIAIOTCA K JKECTKOCTH
HA U3ru0 U INIAJIKOCTU TOBEPXHOCTH KapTOHA, a Takke OeNu3HEe U YUCTOTe
BOJIOKHUCTOTO Tostydadbpukara. [JJonoaHuTenbHbIM TpeOOBAaHWEM K KapTOHY IS
YIaKOBKM MHUIIEBBIX TMPOAYKTOB SBJISETCS MUKPOOMOJIOTHMYECKas W XUMHUYECKas
guctoTra. [IpOM3BOJCTBO  MHOTOCIOMHOTO  KOPOOOYHOTO  KapTOHA  JaeT
BO3MOXHOCTh HCIIOJIB30BaTh HAMOO0JIEE MOIXO SN BOJIOKHUCTHIN 10Ty (hadpuKaT
JUTSL K&KI0TO ciosi. Hampumep, B BEpXHEM U HUKHEM CJIOSIX MOKHO HCIIOJIh30BaTh
OelieHy10 Cynb(aTHYIO LEIUTI0N03Y, B BEPXHEM MOJICIOE — MAKYJIATYPHYIO Maccy,
u3 KoTopo ynaneHa medatHas kpacka (DIP — deinked pulp), B cpeqaux cnosx —
XTMM (XxuUMHKO-TEpMOMEXaHUYECKasi Macca) WIM MakyJaTypHas Macca.
TexHOIOrn4eCcKui rporecc MOArOTOBKH OTIEJIILHOTO BOJIOKHUCTOT'O
nostypabpukara AJis MOJYYEHHUS] KaKOT0-JIMOO CJI0sI KapTOHA OMpPEAEISIETCS BUIOM
UCIIOJIb3YEMOr0 MaKyJaTypHOro chipbsi. Hampumep, mepepaboTka MakyjaaTypbl
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W3 CMECH Ta3eT M JKYPHAJIOB C LB IOJYYEHUS MAaKyJaTypHOM MAacCChl IS
WCIIOIB30BaHUSI B BEPXHEM IIOJCIOE€ KAapTOHA IMPEAIoNaraerT BKIIOYEHUE
B TEXHOJIOTUYECKYIO CXeMy  JABYXCTyleHYaTou baoraunn.Oco6eHHOCTh
MHOT'OCJIONHOIO KapTOHa 3aKJIK0YaeTCs B COUYETAHUM Pa3JIUYHBIX KOMIIOHEHTOB
BOJIOKHUCTOW CYCHEH3MH, YTO OOecrnevyrBaeT Tpedyemble MOKazaTelu KayecTBa,
Takhe€ KaK >KEeCTKOCTh Ha M3ru0 U rIagkocTh. [loAroToBKa KOMITO3UIIMM CIIOEB
KapTOHA IIPOU3BOJUTCA HA OTAEJIBHBIX TEXHOJOTMUYECKHUX JIMHUAX C MMOCIENYOLEN
noaaueit Ha KJIM mHuorocnoiiHoro ¢opmoBanus. [Ipu 3ToM HeraTUBHOE BIMSHUE
Ha MPOLECC TMOJTOTOBKH OTACJIbHBIX IOTOKOB BOJIOKHUCTBIX TMOJIYy(HaOprKaToOB
OKa3bIBaCT MCIIOJIb30BaHUE JUIsl pa30aBiICHUS MOJCETOYHOW BOABI, MOIYyYECHHOU
npu  00E3BOKMBAHUU  OTHEJIBHBIX CJIIOEB MHOIOCJIOWHOTO KapToHa IpHU
dopmoBannn B Mokpoir yactu KJIM. OOGopoTHas Boja, otTaensiemMas IMpu
(OpMOBAaHHMH OTIENBHBIX CIIOEB KAPTOHA, UMEET PA3IMUHYIO CTEIEHb 3arps3HEHUS,
no3toMy Ha K/IM  HeoOXoAuMMO MpPOM3BOJIWTH  pa3leIbHOE  YIpPaBICHUE
HUAPKYJsinuer BOJbl. ONTUMalbHOE YIIPABIECHUE CHUCTEMOM BOJOMNOJIB30BAHUS
MO3BOJIIET KOHTPOJIUPOBATh KAyeCTBO TOJiydaeMoM mpoaykuuu. B oOmei
TEXHOJIOTUYECKONM CXEeMe TMOATrOTOBKH BOJOKHUCTBHIX M0Jy(haOpUKaTOB s
IIPOM3BOJCTBA MHOI'OCIIOMHOI'O KapTOHA KaXXIbIH CIIOM UMEET OTHAEJIbHBIA KOHTYD
BOJOMOIB30BaHUs. M30bITOK 00OPOTHOM BOJBI JOJKEH IOAABAaTHCS B KOHTYP
cienyromero ciosi 0Oosiee HM3KOro kadecrBa. Crneayer y4yuThIBaTh, YTO
UCIIOJIb30BAHUE OTMEIBHBIX TEXHOJIOTMYECKUX JIMHUN MepepaboTKU MaKyJIaTypbl
JUIA  KaXJOro CIJIosi 3KOHOMHYECKH HerenecooOpasHo. Ilpu wucnonb3oBanun
IIEPBUYHOTIO BOJIOKHA MAaKyJaTypHOM MAacChl IPUMEHSAOT JUIi IPOU3BOACTBA
CpeaHuX ClI0eB KapToHa. [Ipu nmpousBoacTBE BCEX CIIOEB MHOI'OCIOMHOIO KapTOHA
U3 MaKyJaTypHOH Macchl HEOOXOAMMO MPUMEHITh pPa3AeIbHYI0 MOATOTOBKY
IIOTOKOB BOJIOKHUCTOW CYCIIEH3MH B ABYX WJIA TPEX TEXHOJOTMYECKUX JTUHUAX.

2.10. TEXHOJIOI'MYECKHUE CXEMbI IIEPEPABOTKHA
MAKYJATYPbLI IJ1d ITPOU3BOJACTBA CAHUTAPHO-BBITOBBIX
BUJ1OB BYMAI'

OcHOBHOI Tpo0ieMOIl MOATOTOBKM MaKyJaTypHOH Macchl il MPOU3BOJCTBA
CBb (tissue) sABIsiETCS CHIKCHUE COJACP)KAHUS JIMIKUX BEIIECTB U 30JIbHBIX
AJIEMEHTOB (YacTHUIl HAMOJHUTENEW M MEJNOBalbHBIX MOKpbITUH). Ha pucynke 2
MoKa3zaHa TEXHOJOTUYECKasI cxema OJITOTOBKHU MaKyJaTypHOH
MacChl U3 MaKyJaTypbl C MUHUMAaJIbHBIM cOJepkKaHueM oQceTHON Oymaru.
Crnengyer ydMTHIBaTH SKOHOMHUYECKYIO 3(PPEKTUBHOCTH MpoIecca MNepepadoTKu
MakKyJaTypbl, T.K. COJEpKaHHE 30JIbHBIX DJJIEMEHTOB B  MAaKyJIaTypHOU
Macce A0KHO ObITh ymeHbineHo 10 1-1,5%. B cucreme ynaneHust 307bHBIX
3JIEMEHTOB HEOOXOJUMO KOHTPOJIMPOBATH KOJIMYECTBO yIAIsE€MbIX HAIlOJIHUTENIEH
¥ MEJIKOTO BOJIOKHA, KOTOPOE MOXKET MOoCTUraTth 50%, 4TO CYIECTBEHHO TTOHU3UT
BBIXOJT MaKyJIaTypHOUI MaccChl — 10 60% u MEHEE.

Bxitouenue Quiotanuu B TEXHOJIOTHYECKYIO CXEMY MEpepadOTKU MaKyJIaTypbl
ABIIAETCS HEOOXOJIMMBIM YCJIOBHEM NOJATOTOBKM MAaKyJaTypHOHM MaccChl JJis
npousBojactBa Cbb. CopTupoBaHume Macchl Ha IIEJIEBBIX COPTUPOBKAX IpHU
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cpenneir  koHueHtpauuu (MC) npousBoautcs nocie coptupoBanus (MC)
Ha COPTUPOBKAxX C KPYIJIbIMU OTBEpCTUSAMHU. lIpm 5TOM MCKIIO4EHO TOHKOE
coptupoBanue (LC), Ho ucnosib3yercss IPOMBIBKA M CT'YLIEHHE, MO3BOJSIONINE
MOBBICUTh KOHUEHTPALMIO MAaKyJaTypHOM MAaccChl Iepel AUCIEPTUPOBAHUEM
10 30%. Ilocne draotanuu MakyJaTypHOM MaccChl IPU HEUTPAJIbHOW BEJIUYMHE
pH B TexHONOrMUYECKyl0 cXemy BKIOUEeHa npombiBKa II. Ypanenue wyactun
30JIbHBIX AJIEMEHTOB IPU MPOMBIBKE CONPOBOKIAETCS CTYLUIEHUEM MaKyJaTypHOU
Maccel. Ot0Oenka BOCCTAaHOBUTEIBHBIMU pPEAreHTaMu OCYIIECTBIACTCS IpHU
KOHIIEHTpaluu  MakyjaTypHoil  maccel 8-10%.  [IpombiBHOM  QuibTpar
oOpabaTpiBaeTcsi Ha  MuKpodiotannoHHod  ycranoBke DAF-2. Illnam
OT IPOMBIBKM BMECTE€ C  OTXOJaMH TOHKOHM OYHUCTKH U (IOTOLUIaMOM
00€3BOKMBAIOTCA [IJISl TOCIEAYIONIEH YyTHIM3AIMU. B TEXHOJOTHYECKOH cxeme
nepepaboTKM MakyJatypsl, He coaepxkame MJM, nna npousBoacta Cbb
BBICOKOTO KadecTBa B KOHType | mocie TpyOOd OUYMCTKH pPa3BOJIOKHCHHOU
MaKyJaTypHOH Macchl ocyuiectsisierca coprupoBanue (MC) B copTupoBke
C KpyribiMu  oTBepcTusiMU. Tonkoe coptupoBanue (LC) MakynaTypHo#
Macchl B COPTUPOBKE C IIMPOKUMU IIEISAMH IPOU3BOAUTCA MOCIE OYMCTKU MacChl
B rUApOLMKIOHaX. lIpemmymiecTBaMu JaHHOM CXEMBbI  SBISIOTCA — BBICOKAs
3G (HEKTUBHOCT, OYUCTKA U BO3MOXKHOCTh BKJIIOYUTH B KOHTYpP 1 NpPOMBIBKY
BCJICICTBUE HU3KOM KOHIIEHTpPAlMM MAaKYyJIATYpHOM MacChl IPU COPTUPOBAHUHU.
Hcnonb3oBaHue BTOPOM CTYIEHU IIPOMBIBKH B KOHTYpeE 2 M03BoJIsieT 3(h(PEeKTUBHO
YAQINTH 30JIbHBIE JJIEMEHTBl W3 MakKyJarypHol waccel. [l pocTmxeHus
MaKkCUMajJbHOW O€NMM3HBl MAaKyJIaTypHOH Macchl HEOOXOJMMO IPUMEHEHUE
JBYXCTYNEHYaTOW  OTOEJIKM  OKUCIMTEIbHBIMU M  BOCCTAHOBHUTEIbHBIMU
pearenramu. Ilpu coaepkaHuM B MakyJaTypHOM CbIpb€ BOJIOKOH MJIM
B TEXHOJIOTHYECKYIO CXEMY HEOOXOIHMMO BKJIIOYATh BTOPYIO CTyNEHb (uoTauuu
MaKyJIaTypHON Macchl, IpH 3TOM TepBasi (proTanus MpOU3BOIUTCS B KOHType 1.
[Tocne ounctku u ToHKoro coprupoBanus (LC) npousBoautcs mpombiBKa I, 4to
oOecreynBaeT yAajJeHue 30JbHbIX 3JEMEHTOB M CTYIICHHE MaKyJIaTypHOU MAacChl.
OO0paboTKka MaKyIaTypHOM Macchl Ha MOCIAEAYIOIIMUX CTYIEHIX TEXHOJIOTHYECKOTO
mpolecca IO3BOJISIET IMOJYYUTh BBICOKOKAYECTBEHHBIM moaydadbpukar ams
npousBojicTBa Chb.

2.11. TEXHOJIOI'MYECKHUE CXEMBbI IIEPEPABOTKH
MAKYVYJIATYPBI UIA ITPOU3BOACTBA ITMCUYE-IIEYATHBIX

BHU1OB BYMAI'N
OO0MaropoKeHHYI0 ~ MakyJaTypHYIO MacCy IIHPOKO  HCHIOJB3YIOT ISt
NPOM3BOJICTBA MHUCUEC-TICYATHBIX BHIOB Oymaru: raszetHod (NS — news),

nerkomenoBanHou (LWC — light weight coated) u cynepkanannpupoBannoii (SC —
super calandered). Coippem amsi mosyueHus: Oeoil MaKyJIaTypHOW MacChl CITYKUT
MaKyJaTypa M3 CMECH Ta3eT W KypHaioB, cogepxamas MJIM, a takxke oducHas
MakyJjaTypa ¢ HeOOJIbIION TIOMAAbI0 3alle4aTaHHbIX y4acTKOB. TexHonornyeckas
cxema nepepadOTKu MaKyJaTyphl JJis MPOU3BOJICTBA ra3eTHOW Oymaru BKJIIOYAET
JUCHIEPTUPOBAHUE U JBYXCTYINEHYATYIO0 OTOENKY MAaKyJIaTypHOW MaccChl, a TaKKe

21



JIBE CTYIMECHH (DIIOTAIMK U JBE CTYIICHHU IMTPOMBIBKH MAKyJIATyPHOW MACCHI C IEIBIO
yIaJIeHUs TIeYaTHON KPACKH ¥ TIOBBINIEHUS Oenu3Hbl. J[aHHas MakyiaTypa 0OBIYHO
conepxut M/IM, B yactnoctu JI/IM (nedudpepnas npesecnast macca) win TMM
(TepMoMexaHUYeCcKasi Macca) U3 XBOMHOU JipeBecuHbl uiin X TMM u3 IucTBEeHHON
npeBecuHbl. ['azeTHas Oymara maccoil MeHee 45 /M2 U3 MakyJIaTypHOW MAacchl,
conepxamet MJIM, umeer GoJjiee HU3KYIO NMPOYHOCTH, YEM Ta3eTHas Oymara u3
HeJIr0JI036l 1 TMM.

s mpousBosictBa LWC u SC-Oymaru, umeromed 6os1ee BICOKHE TTOKa3aTeIn
MEXaHMYEeCKOM MPOYHOCTH U OeNM3HBI, 4YeM ra3eTHas Oymara, HeoOX0JUMO
UCIIOJIb30BaTh MaKyJaTypy C MOBBIIICHHBIM COACpPKaHUEM OEIeHON IEIUTIOIO03bI.
[Ipu mnoBeiieHHOM conxepxkanun MJIM B MakynaTypHOM Macce MOTYT
BO3HUKHYTh TPYIHOCTH 10 00paboTke OOOpPOTHOM U CTOYHOW BOJBI H3-3a
YBEIIMYEHUSI  COJEpKaHUs PACTBOPEHHBIX U KOJUJIOMAHBIX  BemiecTB. [lpu
MOATOTOBKE MAaKyJaTypHOM MacChl IJii MNPOU3BOJCTBA Ta3eTHOM Oymaru
Pa3BOJIOKHEHHWE  MAaKyJIaTypbl  OCYIIECTBISECTCS B Y3J€  pPa3BOJIOKHEHHS.
[TonyyenHass MakyJaTypHas Macca HOJaeTCsid B aKKyMYJHMPYIOIIUNA OaccelH,
a jajiee B TUAPOLMKIOH JUIsi OTAEJICHUS TPYOBIX TSDKENbIX MpuMeceil. OTxomabl
y3Jla  pa3BOJIOKHEHUSI  MaKyJaTypbl  HalpaBJISIIOTCS  Ha 00€3BOKMBAHUE
U yTUIN3ALHUIO. CoptupoBaHnue MaKyJIaTypHOM Macchl IpU cpeaHein
KoHUeHTpaiuu Maccel (MC) mnpou3BOIUTCS HA COPTUPOBKAX  C KPYIJIBIMU
OTBEPCTHUSIMU B TPHU CTYIIEHHU MO KackaaHou cxeme. CopTupoBaHHAas MaKyJaTypHas
Macca HampaBisieTcss Ha (JIOTAIMOHHYI0 YCTAaHOBKY JJIS YIQJICHHUS YaCTHUIl
MeYaTHOM KpacKW, JMIKHX BEIIECTB U CTYCTKOB 3arps3HeHui. Ilpum rpyOoi
OUHCTKE MAaKyJIATypHON MaccChl OTIEISIOTCS TSKEJIbIE 3arpsA3HEHUs, TaKUE Kak
necok, ¢parMeHTsl ctekia M T.1. HeoOxomaumo m3beraTh MOTEpU BOJIOKHA MpU
yAaJIeHUU O0TX0J0B. ['pyboiucnepcHbie OTXO/bI y371a PA3BOJIOKHEHHUS MAKYJIaTyphI
U rpy0OTr0 COPTUPOBAHUS MaKyJIaTypHOU Macchl 00€3BOKHBAIOTCSI Ha BUHTOBOM
npecce. Tsoxensie OTXOJbI rpyooit OYMCTKU MAaKyJIaTypHOHI
Macchl 00€3BOKUBAIOTCS MYTEM CEIMMEHTALUM B CTIEIUATbHBIX KaMepax. Menkue
TSDKEJIbIE OTXOJbI TOHKOM OYMCTKM MAaKyJIATYpHOH MAacChl HE OTACIISIIOTCS MpU
CEUMEHTAIIMU, TI03TOMY OOE3BOKMBAIOTCS HA JIGHTOYHOM (UIBTPE BMECTe
C OTXOJIaMH TOHKOTO copTupoBaHus M (uoTouiamom. [IpombiBKa U cryuieHue
MaKyJIaTypHOM Macchl MTO3BOJISIIOT ~ YAAIUTh IPUCYTCTBYIOIIME B CYCIIEH3UU
TOHKOJIUCTIEPCHBIE ~ NPUMECH M MOBBICUTH  KOHIIEHTPAUUIO  MaKyJaTypHOU
maccel 10 30%.  Ha manHoli ~ omepanuu — 3aBEepIIACTCS  TEPBBIA  IUKI
BOJONOJIb30BaHusl — KoHTyp 1. Ilpu mocnegyromeM — gucrieprupoBaHUU
MaKyJIaTypHOM MacChl OCYILECTBIISIETCS. OTACJICHHE OCTATOYHBIX YACTHUIL [1€YaTHOU
KpPacKHU OT BOJIOKHA, a TAKXKE pa3MsArd€HUEe U paBHOMEPHOE pACIPEICIICHUE YaCTHUIL
JUTIKUX BEIIECTB Ha MOBEPXHOCTH BOJIOKOH. Bricokast koHneHnTpanus maccsl (HC)
pu oTOEJIKE MaKyJaTypHON MacChl IEPOKCHIOM BOJOpoAa Hanbosee 3p(heKTUBHA
o1 gaHHOM omnepauuu. [lo 3aBepuieHUM OTOENKH OCYIIECTBISIETCS BTOpast
CTyneHb  (UIOTallMM  MaKyJaTypHOHW  Macchl. beneHyoo  MakyJlaTypHYHO
MacCy IPOMBIBAIOT M CTyIIAlOT 10 KoHueHTpauuu 30%, 4YTO  MO3BOJAET
NpEeJOTBPATUTh HEXKeNaTeIbHbI MEPEeHOC XUMHUYECKUX BEIIECTB U IpUMecei
Ha JaJbHEWIINE OINEpali TEXHOJOTMYECKOro mnpouecca. Ha manHoil onepauuu
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3aBepuiaeTcs KOHTyp 2. Ot0Oenka MakyJaTypHOW MacChl BOCCTAHOBHUTEIbHBIMU
peareHTaMM IMO3BOJIIET 3HAYNUTEIBHO MOBBICUTH OEIU3HY U YUCTOTY IOJYYEHHOIO
BOJIOKHUCTOTO 10J1y(adpHrKaTa, HO MOKET ObITh HCKIIIOYEHA U3 TEXHOJOTHYECKOU
CXEMBbl 10 KOHOMHYECKHM CcooOpakeHusM. Jlanee OCyIIEeCTBISIOTCS TOHKas
OUMCTKA C OJHOBPEMEHHOW Jea’pauueil U TOHKOE COpPTUpOBaHUE OeleHOon
MaKyJIaTypHOI MaccChl.

KoHuenrtpanus sBiasieTcsi OCHOBHBIM mapaMeTpoM 3G (HEKTUBHOMN dKCILTyaTalluu
000pyI0BaHUs NPU COPTUPOBAHUHU U OUHCTKE MaKyJaTypHo Macchl. Coneprkanue
30JIBHBIX 3JIEMEHTOB HE3HAUUTEIBHO BIIMSET HA BI3KOCTh CYCIIEH3UH U TTapaMeTpPhI
COPTUPOBAaHMSA, II09TOMY  KOHLEHTpalMs  MAaKyJaTypHOM  MAaccChl JOJDKHA
COOTBETCTBOBATh  ONTHMAJIBHBIM  YCIOBHUSIM OKCIUIyaTallUH HCIIOJIb3yEMOTrO
000pyI0BaHUSI.

B nepBoM KOHType KOHUEHTpauWs MakyJaTypHOM MAacChl yMEHBIIACTCS
10 0,8% nmns  >QQPexTUBHON OYMCTKM B TMIPOLMKIOHAX | MOCIEIYIOIIETO
coptupoBanus (LC) c ucnonb3oBaHUEM COPTHUPOBKHU C IIEJIIEBBIMA OTBEPCTHUSMHU.
KoHueHTpauss MakyiaaTypHOW MaccChl MOBBIIIAETCS BO BTOPOM KOHTYpE MOCIe
IPOMBIBKM M cryuieHus. [loBBIIEHHOE coaepKaHUE 30JIbHBIX JIIEMEHTOB B
MaKyJaTypHOH Macce TpeOyeT peryJupoBaHUsl HX COIEpkKaHUs B QUiIbTpare
OT MPOMBIBKH, T.K. YJaJI€HUE 30JIbHBIX OJEMEHTOB (YacTUIl HaIOJHUTEIEH
Y MEJIOBAJIBHBIX TMOKPBITUM) | JIPYTUX TBEPIBIX BEIIECTB CHUXAET BBIXO]
MakyJIaTypHOH Macchl. [Ipy BBICOKOM COAEp’KaHUM YacTHUILl 30JIbHBIX 3JIEMEHTOB
B (uiIbTpaTe YBEIMYMBAETCS Harpy3ka Ha 00OpyIOBaHUE JIOKAJIbHOM OUYMCTKU
000poTHON BOJBI. B mepBoM KOHType BOJIOMOJIb30BAaHUSI MPHU pa30aBlIeHUU
000pOTHOM BOJOM, COJEpIKAIIEH 30JbHBIE DJIEMEHTHI, MPOUCXOIUT YBEIMUYCHUE
UX COJIEp’)KaHUsT B MaKyJaTypHOW Macce JIo mepBoil crynenu d¢uoranuu. [lpu
(Grotauuy MakyJaTypHOH MAacChl OCYIIECTBIISIETCS HM30MpATeNbHOE yJajJeHue
YaCTHI] II€YaTHOM KpACKH, HAIOJIHUTENIEM U MEJIKUX BOJIOKOH. JlanbHeliiee
CHWKEHHE COACP/KAHUSA 30JIbHBIX AJIEMEHTOB B MAaKYJIATypPHOU MAcCE IPOUCXOIUT
IpU NPOMBIBKE U CTYIIEHHUH, a 3aT€M Ha BTOpPOM crymneHu (aotanuu. B koHType
bJIM coxpaHseTrcss HEKOTOPO€ KOJMYECTBO YAaCTUL[ HAIIOJHUTEIS B CUCTEME
KOPOTKOW LUPKYJISALNH, YTO MTO3BOJIAET COKPATUTH 10 MUHUMYMa PacXoJ CBEXKETO
HanonHuTenss. KoHlenTpanus MakyJaTypHOM MaccChl M COAECP/KAHUE HAIOJIHUTEIS
B KoHType b/IM oKka3biBaeT omnpeneneHHOe BIMSHUE Ha KauyecTBO (popmMoBaHUs
OyMaxHOTO moJjioTHA. [IpUCYTCTBME YaCTHUIl JIMIKUX BEIIECTB B 3HAYUTEIHHOMN
CTEIIEHW CHHWXKACT ONTHYECKHE CBOMCTBA W YMCTOTY MAaKyJaTypHOM Macchl, a
TaKXKe BIIUSIET Ha CTAOMIIBHOCTH paboTHI BJIM.

KpymHble 4acTULBI JIMIIKUX BEILIECTB yAAIAKOTCA IIPU OYUCTKE, COPTUPOBAHUNU
U QIIoTalMKM MaKyJaTypHOU Macchl. 3HAUUTEIbHOE YMEHbBIIEHUE TUIOIIAIU JIUITKUX
BemectB — ot 2000 1o 1000 mm*/kr — mpoucxoaut mpu MC n LC coprupoannn
Ha OIeNEeBbIX  cHuTax.  JlucmeprupoBaHue  MaKyJaTypHOM  MaccChl TAKXKe
CIIOCOOCTBYET CHI)KEHHIO COJACpPXKAHUS YacTUL JIMIKUX BELIECTB 3a CUET
UX OTZEJICHUS] OT BOJIOKHA M MOCJIENYIOIIETO YJIAJIEHUsI U3 CyCIEH3UM Ha BTOPOU
crynenu ¢uoranuu. Ilpu mnomaue Ha BJIM conepkaHue JHMMNKUX BEHIECTB B
MaKyJaTypHOH Mmacce coctaBiisier meHee 100 MMZ/KT. Cnenyer y4uThIBaTh, 4TO
nepen  JUCIEPrUPOBAHUMEM MAaKyJaTypHOM MaccChl JOJDKHA OBITh  TIHIATEIBHO
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OUMIlIeHA OT JIUIKUX BEILIECTB. HucneprupoBanue MaKyJIaTypHOI
Macchl C TOBBIIIIEHHBIM ~ COAEPKAaHUEM  JIMMKUX BEHIECTB MOXKET MPUBECTHU
K IMOCIEAYIOEH arJIOMEpali 3TUX 4YacTUL. ATJIOMEpaThl JHCHEPTHPOBAHHBIX
yacTul] oOpa3yloTcs B MakyJaTypHOW Macce MpU H3MEHEHUH TeMIEPaTyphl,
BenuuuHbl pH 1 npyrux dakropax. CoeguHEeHUE METKUX YaCTHUIl JIMTTKUX BEIIECTB
¢ o0pa30BaHHUEM arjioMepaTroB MPOUCXOIUT B aKKyMYJIHUPYIONIMX OacceiHax Wiu
B KOHTYpax BOJOIOJIb30BaHUsA. YacTUIbl JTUIKUX BEHIECTB HEOOJBIIOrO pa3Mepa
MOTYT MOCTyHaTh B (UIBTPAT MPHU MPOMBIBKE U CTYIIEHUH MaKyJaTypHON MAacChl.
Hcnonb3oBanue HEOUYHIIEHHOrO GuibTpaTta s pa30aBieHUs MaKyJIaTypHOU
Macchl IPUBOJUT K BO3BpAaTy  YacTUIl  JIMIIKUX  BEIIECTB B OCHOBHOM
TEXHOJIOTUYECKUI TOTOK MepepaboTKu MakyiaTypbl. BakHeWmuM mokasarenem
ONTUYECKOW YHCTOTHl MAaKyJATypHON MAacChl SIBIIIETCS. HAJU4YUE€ CrYCTKOB
3arpsiI3HEHHI, BUJIMMBIX HEBOOPY’KEHHBIM TJIa30M, T.e. pazMmepoMm Oozee 50 MKM.
3HaunTenbHAsS YacTh CTYCTKOB 3arps3HEHUN ynansercs mpu  (IIOTaIuu.
JlucneprupoBanue MakyJIaTypHOH MacChl IpU pacxojae sHepruum 75 kB1/4 nmeer
CYILIECTBEHHOE BJIMSAHHME HA CHWKEHUE COJEpKaHUS CrYCTKOB 3arpsi3HEHUN.
CrycTku 3arpsi3HEHUH, HE yJaJleHHble TpU  COPTHUPOBAHUU U (IOTaIUU,
OTZIETISIOTCSL  OT BOJIOKOH M YMEHBILAIOTCS B pa3Mepe MpH JIUCIEPIHPOBAHUU.
[TonydyeHnHass MakyJIaTypHOM MaccChl MMEET OCTAaTOYHOE COJEpPKAHUE CrYCTKOB
3arpsizHeHut menee 100 MM/M.

3HauUTENbHASA YACTh YACTHUIl MEYATHOW KPAcKH YIAJseTcs U3 MAaKyJaTypHOR
Macchl Ha TIepBoM cTyneHu ¢iotanun. OCTaBIIMECS YACTUIIBI MEYaTHOW KPACKH,
MPOYHO MPUKPEIUICHHBIE K BOJOKHAM Ha JAaHHOW Omepaluu, OTACNSIOTCS OT HUX
Ipyu AUCHEPrUPOBAHUU MAKYJATYPHOHM MAaccChl C MOCHEAYIONUM  yAaJICHUEM
Ha BTOpo# crynenu (uotanuu. CHIDKEHHE OeMM3HbI MaKyJIaTypHOW MAacChl MPU
JUCIEPTUPOBAHUU  NPOUCXOAUT BCIEACTBUE PABHOMEPHOIO paclpeneseHus
YaCTHUI[ MEYaTHOM KpPaCKU U CTYCTKOB 3arpsi3HEHUW U KOMIIEHCUPYETCA MpH
oTOeTKEe  OKUCITUTENbHBIMH  peareHTamu. CMmemmBaHue  OTOETMBAIOIIMX
Y BCIIOMOTraTeIbHBIX XMMUYECKHX PEAareHTOB C MakKyJdaTypHOM Maccoil MOXKeT
IPOU3BOAMUTHLCS B y3ie aucneprupoBanus. [lepokcua Bomopona a00aBisSOT B
MaKyJaTypHOH Macce HeMOCPEACTBEHHO Tmepes  aucnepraropoMm.  OrOenka
MaKyJaTypHON MAacChl OCYIIECTBIIAETCS B OamiHe OTOENKM TMpU  BBICOKOM
TeMIlepaType Y KOHLUEHTpaluu.  3HAYUTEIbHOE  IOBBIIICHUE  OENM3HBI
MaKyJaTypHOH  MaccChl MPOUCXOJUT TOCJE€ BTOPOM  CTyNeHH  (IIOTalUU.
3aBepliarolieil  CTYNEHbIO BTOPOTO KOHTypa BOJOIOJIb30BaHUSL  SIBIISIETCS
IPOMBIBKA MAakKyJaTypHOH MAacChl C OTACIeHHeM (GUiIbTpaTra, COJSPKAIIEro
OCTaTOYHOE KOJIMYECTBO OTOENMBAIOIIMX peareHToB. BTopas cTymneHb OTOEIKH
OCYIIECTBIISIETCS C UcToiab30BaHueM FAS (dbopmamuanH cynb(QUHOBOM KHUCIOTHI,
formamidine sulfinic acid) unu auTHOHWTA HATPUS, HPU STOM HEOOXOIUMO
UCKIIIOUNTh MPUCYTCTBHE BO3JyXa M OCTATOYHOIO KOJIMYECTBA IEPOKCHIA
BOJOPO/Ia B MAKYJIaTypHOU Macce.

B coBpeMEHHBIX TEXHOJOTMYECKUX CXEMaxX MPUMEHSIOT JBYXCTYIEHYATOE
CTYILIEHUE MEJKUX 0TX0J0B oT 1-2% 1o 60% a.c.B. [Ipu 00e3BOKMBAHUM OTXOJI0B
UCIOJIB3YIOT (DIIOKYJISIHTBI — OpPraHWYECKHUE MOJUMEPhl WIM HEOPraHUYEeCKUe
abcopOenTbl. O0e3BOXKMBAHUE OTXOJOB TNEPEPa0OTKU MaKyJIaTyphl SIBISIETCS
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BaXHOW TEXHOJOTHUYECKON oOlepamuei, KOTOPYI0 HEOOXOAMMO OCYIIECTBISATH
noJ00OpOM  ONTHMAJIbHOW KOMOWHANMU  00OpyIOBaHMs, OOeCIedHnBarOIIeH
MaKCUMaJIbHYI0  MPOU3BOAUTEIBHOCTh M SKOHOMHYECKYIO  3()PEKTUBHOCTB.
OntumanbHOE HCHOJB30BAHUE BOJBI B IIPOLIECCE MNOATOTOBKM MAKyJIaTypHOU
MaccChl Il MPOMU3BOJICTBA IHUCYE-TIEYATHBIX BUJIOB OyMaru OCYILIECTBISETCS
3a CUET CO3/aHMS OTIEIbHBIX KOHTYpOB BOJOMNOJIb30BaHMs. (CBexkas Boja
UCIIOJb3YETCsS TOJIbKO B KOHTYpe BJIM. ®unbpTpaThl OT CTyUIEHUS W NPOMBIBKU
MaKkyJIaTypHOM  MaccChl IOJABEPTAOTCA  JIOKAJIBHOW  OYUCTKE HA YCTAHOBKAX
mukpodaorauuu (DAF). OuwuinenHbii  (GuiapTpaT MCHOJIb3YETCS B KayecTBe
IIPOU3BOJACTBEHHONW BOJIbl B TEXHOJIOTHMYECKOW JIMHUM MOJATOTOBKM MaKyJIATYpHOU
maccel. Hebompimoe konuuecTBO (uiabTpaTa OT 00€3BOXKUBAHUS  OTXOJIOB
UCTIOJb3yeTCs [UId pa30aBlieHUs MakyJaTypHOW Mmacchl. DunbTpaThl KOHTypa 2
BOJIONOJIb30BAHUS MOABEPTAIOTCS OUMCTKE Ha yCcTaHOBKE MuUKpoduoTtaruu DAF-2.
3arpsi3HeHHbIA QUIBTPAT OT CTYIIEHHMS] OTXOJ0B BO3BpallaeTcsl B KOHTYp 1 uepe3
yctaHoBKy Mukpodaoranuu DAF-3. PacTtBopeHHble U KOJIJIOWIHBIE BEIIECTBA
pacrpesniesieHbl B BOJIOKHHCTOM CyCHeH3uM U 000poTHOM Bozae. [lyisi oOueHKH
ux comepxkanus ucnosb3dyercs BenmnunHa ~XIIK.  OnrtumaneHas cucrema
yIOpaBJEHUsl BOJOM NO3BOJISIET KOHTponupoBaTh BenuuuHy XIIK wu annonnoe
3arpsA3HEHHUE MPOU3BOJACTBEHHON BOJbI. [lOBBIIIEHHE KOHIIEHTpPAaUUU BPEIHBIX
BEIIECTB B KOHTYpE 2 HETaTMBHO BJIUSET Ha (pOpMOBaHHE OYyMa)KHOTO MOJIOTHA
¥ KauecTBO mpoAykuuu. B nmanHom caydae BemnunHa XIIK B koHType |1
cocrasisier 4300 mn/n, B koHTYpe 2 — 2400 Mi/1, B koHTYpe BJAM — 1100 ™mu/m.
DTO0  oO3HayaeT, 4TO cooTHouieHue KoHmeHTpauuun XIIK B koHTypax
BOJOIIOJIB30BaHNS  TEXHOJIOTMYECKOM  JIMHUM  IMOATOTOBKH  MAaKYJIATypHOU
Maccel coctapisier  npubmuszutensHo  100:50:30. Crenenb  peuMpKyISIUAN
ounteHHoro ¢unstpara B DAF-3 onpenenser notpebieHue cBexeil BOAbl Beel
TEXHOJIOTUYECKOW JIMHUM TOATOTOBKM MAKYJIaTYpHOM MAacChl — OT IHAPOpa3-
OuBatesnst Makynarypel 0 npeccoBoid yactu BJIM. Texnosnormueckas cxema
MOJIyYEHHs] MaKyJaTypHOM Macchl i1 TNPOU3BOACTBA IHCYE-TIEYATHBIX BHJIOB
oymaru Bbicokoro kaudectBa (SC u LWC), B orinuue OT NpeCTaBICHHON BhIIIE
cxeMmbl, BKJIto4yaeT rpyboe coprtupoanue (MC) ¢ Mcnoiab30BaHUEM IIENIEBBIX CUT
nociie coptupoBku (MC) c kpyribiMu otBepctusimu (puc. 3). s goctuxeHus
ONTUMAJIbHONW OENM3HBI MaKyJIaTypHOM MaccChl M yAaJIEHUs 30JIbHBIX 3JIEMEHTOB
B KOHType | ycraHaBnuBaercs mnpombiBHOW anmapar. [Ipm sTom HeoOxomumo
KOHTPOJMPOBAaTh YAAJICHHE MEJIKOrO BOJIOKHA W HamosiHuTens. duibrpar oT
IPOMBIBKM ~ MakyJaTypHOW  Macchl 1ajnee  oOpalaThIBaeTCsi Ha  MHKPO-
dnorannonHoit ycranoBke DAF-3 nis Bo3Bparta yJIOBJICHHOTO BOJIOKHA B IMOTOK
MAaKyJIaTypHOM Macchl. TexHOJorndeckass cxeMa MNOATOTOBKH MaKyJIATYpHOU
Macchl 17151 MPOM3BO/ICTBA MK CYE-TI€YaTHBIX BUOB OyMaru BKJIIOYAET JBE CTYIIEHU
orOenku. Ot0Oenka MakKyJaTypHOHM Macchl HEPOKCUAOM BOAOPOJA HE TOIBKO
MOBBIIIAET ee OenM3Hy, HO M oOeciBeurBaeT BoJoOkHa. OTOenka MakynaTypHOU
Macchl JUTUOHUTOM Hatpusi uinu FAS mno3BonsieT OONOJHUTENBHO NOBBICUTH
CTEIIEHb U CTaOUJILHOCTD OeJIM3HBI MaKyJaTypHOU MACCHI.

JlucrieprupoBaHue MaKyJIaTYpHOM MaccChl IPOBOAUTCS IIPU BBICOKOM YPO
(6onmee 100 xBt*u/t). Ilocme oTOenkM BOCCTAHOBUTEIBLHBIMU peareHTaMu
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OCYIIECTBIISETCS JOTOTHUTEIBHBIA PAa3MOJI MaKyJIaTypHOU MAcChl AJIsT 00paboTKU
rpyosix BoIOKOH TMM, 4TO CIOCOOCTBYET YMEHBIIEHUIO COACpPIKAHUS TPyOou
nuHHOBOOKHUCTOM — (dpakiuu 14 u 30 memn.  O6paboTka BojiokoH TMM
CIIOCOOCTBYET YJIyUIIEHUI0O 0yMarooOpa3yrolux CBOMCTB MaKyJaTypHOU MaccChl,
ucnoisibzyemoi juist nmpoussojctBa SC u LWC. MakynatypHas Macca, OUdIEHHAs
ot yactul, neyatHoil kpacku (DIP), comepxariasi BOJOKHA UEIUIIOJIO3bI, UMEET
0ojiee BBICOKHME TIOKA3aTeld MEXaHMYECKOW-TIPOYHOCTH, YEM MakyJaTrypHas
Macca ¢ cogepxkanuem MJIM. IIpu ucnonszoBanuu DIP g mpownsBoacTBa nucye-
NeYaTHbIX BUJOB OyMard B ee KOMIIO3UIMU TakKe€ MOXKET COAEpPKAThCA
3HAYUTEbHAS JIOJISI IEPBUYHBIX BOJIOKOH.

2.12. CXEMA MMOAIOTOBKH MAKYJIATYPHOM MACCBI 1JI51
MMPON3BOJACTBA CAHUTAPHO-THTHEHNYECKOU BYMAI'N
CPEJHEI'O KAYECTBA

Pocnyck Makynatypbsl TpOU3BOJUTCS B THAPOpa3OUBaTEe MPU KOHIIEHTpAIUU
maccel 10-15%. W3 rugpopazOuBarenss macca HacOCOM MEPEKAYMBAETCS 4epe3
CMeCUTEJIbHBIN sAUK B 6acceitn. KoHnenTpaiiust Maccol B 0acceitne 3,0-3,5%.

N3 OacceiiHa Macca MOJAeTCs Ha IMYyJbCAIIMOHHYIO MEJbHMILY U Jajee Ha
coptupoBanue. CopTUpPOBaHUE MPOUZBOAUTCS Ha BUOPOCUTE, UMEIOIIUM CHUTO
orBepctuamMu 2,5 MM. [locie copTtupoBaHusi Macca MOCTYyNaeT Ha MPOMBIBHYIO
YCTaHOBKY, TJI€ MPOU3BOAUTCS OUYMCTKA MAacChl OT Kpacku M HamosiHutened. U3
IPOMBIBHOM YCTAHOBKHM OUYHMIIEHHAsI MAacca MOCTYIAET B MAIIMHHBIN OacCeiH.

N3 mamuuHOTO Oacceiina macca 4epe3 0ak MOCTOSHHOTO YPOBHS MOCTyTaeT Ha
CMECUTENbHBIM Hacoc, Tae paszbasnsgercs p0 konmentpamuu 0,25-0,35% wu
MOJAETCS HAa CHUCTEMY BHUXPEBBIX KOHUYECKMX OYHUCTUTEIEH, HA KOTOPBIX
IPOU3BOAMUTCS OYUCTKA OT MEJKHUX BKIIOYEHHH HE BOJIOKHHCTOro xapakrtepa. C
OUYMCTHUTENEN Macca MocTynaeT Ha OyMaroJiejaTesIbHy 0 MallliHY.

2.13. CXEMA MOAIOTOBKHA MAKYJATYPHOM MACCHI
JIJISI MPOU3BOJICTBA CAHUTAPHO-TUTUEHUYECKOM BYMAT'H BBICOKOI'O
KAYECTBA U3 MAKYJIATYPbI U HEJUIIOJIO3bI CXEMA ITIOAI'OTOBKH
MACCBI U3 MAKVYJIATYPbI

Pocmyck makynaTypbl MpOU3BOIUTCS B THAPOpa3OUBaTENe MpU KOHIICHTPAIHH
maccel 10-15%. W3 rugpopazOuBarenss macca HacoCOM IMEpEKauMBAaETCs 4epe3
CMEeCUTEIIbHBIN sAMK B 6acceitn. KoHneHTpaiust Mmaccsl B 0acceitne 3,0-3,5%.

N3 Oaccelina Macca mojaercs Ha OYMUCTUTENb BBICOKOW KOHILIEHTpAlUH, TIe
MPOU3BOJAMUTHCS OYMCTKA OT KPYMHBIX BKIIOYEHHM, W Jlajee Ha MyJbCallMOHHYIO
MEJIBHUIYYy Ha aopocimyck. [locie mynbcalinOHHON MENbHUIIBI Macca MOCTYMAaeT BO
BTOpPOM MAacCHbI OaccelH, U3 KOTOPOI0 HACOCOM IMOJAEeTCs Ha COPTHUPOBAHMUE.
CoptupoBaHue MPOU3BOAUTCS Ha HAMOPHON COPTUPOBKE, UMEIOLIEH CHUTO C
nieneBbiMu - otBepcTusiMu  mmpuHod  0,3-0,35 mm. OTXoapl OT HamopHOU
COPTUPOBKU OTBOJSTCS Ha BTOPYIO CTYNEHb COPTHPOBAaHUS — BHOPAIMOHHYIO
COpPTUPOBKY.
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Macca u3 OacceliHa Tociie COPTUPOBaHMS paz0aBiseTcss 0OOPOTHON BOMOH 10
koHneHrpauu 1,0-1,2% wu mocrymaer Ha (IOTaLMOHHYIO YCTaHOBKY, T/
MIPOU3BOJIUTCSI OUMCTKA MACCHI B JIB€ CTYIEHHU OT KPAaCKU U HATIOJHUTEIICH.

OKOHUAaTEeNbHO, TPsI3HAsI BOJIA YAAISETCS MPHU CT'YIIEHUH MacChl Ha CTyCTHUTEIE,
MocJjie KOTOPOro Macca MOCTyNaeT B MalllMHHbINA O0acceiiH. KoHieHTpaius Maccel B
MaluHHOM Oacceiine 2,5-3,0%.

N3 mamumuHOrO OacceifHa Macca 4yepe3 0ak MOCTOSHHOT'O YPOBHS MOCTyIHaeT Ha
CMECUTEIbHBIM Hacoc W janee, npu koHueHtpamuu 0,4-0,5%, Ha cucremy
BUXPEBBIX KOHMYECKHX OYUCTUTEIEH, HA KOTOPBIX MPOU3BOJUTCS OUYMCTKA OT
MEJIKMX BKJIIOUCHUN HE BOJOKHUCTOIO XapaKTepa.

MuM B HaNOPHBIN AMKUK OyMaroaenaTeIbHONM MaIlIMHBI Macca, JTOMOJIHUTEILHO
pazbaBieHHas Ha Hacoce 10 KoHieHTpauun 0,25-0,3%, mnoctymaer uepes
y3JI0JIOBUTENh, HA KOTOPOM MPOU3BOJUTCA OYUCTKA OT BOJIOKHUCTBIX BKIIOUCHUM.

2.14. CXEMA IOJATOTOBKH MACCHI 13 IIPUBO3HOM
HEJJIIOJI03bI

Pocnyck mesmirono3sl Npou3BOAUTCS B TUApopa3zOuBaresie Mpu KOHUEHTpaluu
maccel 10-15%. W3 rugpopazOuBarenss macca HacoOCOM MEPEKauMBAETCS 4epe3
CMeCUTEINIbHBIN sAMK B 0acceitn. KoHnenTpaius Mmaccsl B 0acceitne 3,0-3,5%.

N3 OacceiiHa macca mojaeTrcs Ha OYUCTUTENb BBICOKOM KOHIEHTPALMH, TIE

MIPOU3BOJIUTHCS OUKMCTKA OT KPYIHBIX BKJIKOUYEHUN, W JaJie€ Ha IYJIbCAIUOHHYIO
MEJIbHUILY Ha Aopociyck. [locie mynbcalilmOHHON MEJIbHUIBI Macca MOCTYIAET BO
BTOPOM MAacCHBIN OacceilH, U3 KOTOPOTO HACOCOM IOJaeTcs Ha pa3moi. Paszmon
Macchl TPOU3BOJIUTCS B OJHY-J/IBE CTYIIEHU HA JUCKOBBIX MEJIbHUIIAX.
W w3 mamuHHOTO OacceitHa macca depe3 0ak MOCTOSTHHOTO YPOBHS MOCTYIAeT Ha
CMECUTEINIbHBIM Hacoc U janee, npu KoHueHTtparuu 0,4-0,5%, Ha cucremy
BUXPEBBIX KOHUYECKUX OYHUCTUTENCH, HAa KOTOPBIX MPOU3BOJUTCS OYUCTKA OT
MEJIKMX BKJIFOUCHHI HE BOJIOKHUCTOTO XapakTepa.

B HanopHblif simuk OyMarojenaTeNbHOW MAIMHBI Macca, JONOJHUTEIBHO
pazbaBieHHas Ha Hacoce 10 koHueHtpauuu 0,25-0,3%, mnoctymaer uepes
y3J10JIOBUTENb, HA KOTOPOM MPOU3BOJUTCS OUMUCTKA OT BOJIOKHUCTBIX BKIIFOUECHUN.

Tabauua coproB MaKyJIaTypbl

I'pynna | Mapka Onucanue
MC- OTtxoab! npou3BojcTBa Oenoi Oymaru (KpoMme ra3eTHoii); Oymara Juist meyaTH,
1A nucyasi, 4epTéxHasi, pUcoBajibHasi, OCHOBAa CBETOUYBCTBUTEIbHOM Oymaru u
Ipyrue BUbl Oesoil Oymaru.
MC OTX0/1BI TPOM3BOJICTBA BCEX BHIIOB O€JI0i OyMaru B BUIe 00OPE3KOB C

A A JMHOBKOW M 4€pPHO-0€NI0i UiTu [IBETHON MOJOCOM: Oymara Juis rnevaru,
nucyasi, AMarpamMmHas, pucoBaJIbHasI.

OTxo0p! IPOU3BOACTBA OyMaru u3 Cyb(aTHON HEOSIEHOH EeIUTFOJIO3HI,
YIIAKOBOYHOM, IINAraTHOM, 3JIEKTPOU30IALUOHHON, IATPOHHOU, MEILIOYHOM,
OCHOBBI a0pa3uBHOM, OCHOBEHI JIJISl KJICCBOMU JICHTHI, a TakXkKe Tep(oKapThl,

MC-
3A
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4A
MC-
5b

MC-
6b

MC-
b

8B

MC-
9B

MC-
10B

MC-
11B

MC-
12B

MC-
13B

IIpumeuanusi.

GYMa)KHBII\/'I mrarat, OTXOAbl IMPOU3BOACTBA JJICKTPOU3OJIAIITUOHHOTO KaTpOHaA.

Hcnonp30BaHHBIE MEIIKA OyMa)kHbIE HEBJIArOMpoyvHble (6e3 OMTyMHOM
MPOTIUTKY, IPOCIONKN ¥ apMUPOBAHHBIX CIIOEB).

OTXO0/1bI MPOU3BOICTBA M MTOTPEOIeHNUS TOGPUPOBAHHOTO KapTOHA, OyMaru u
KapTOHA, IPUMEHSEMBIX B €r0 IPOU3BOJICTBE.

OTx0pI MPOU3BOACTBA U MOTPEOJICHUST KAPTOHA BCEX BUIIOB (KpoMe
AJIEKTPOU3OJISIIMOHHOTO, KPOBEIHLHOTO M O0YBHOTO) C Y€pHO-0€TI01 1
IIBETHOM I1€4YaThlO.

Vcnonb30BaHHBIE KHUTH, Ky PHAIIbI, OPOLIIOPHI, TPOCIEKTHI, KATaJIO0TH,
OJIOKHOTBI, TETPa/IN, 3aITUCHBIC KHIDKKH, TUTAKaThl M APYTHE BUIBI IPOTYKIIUH
noJurpagpuuecKor MPOMBIIIJICHHOCTH U OyMaXHO-OEJIOBBIX TOBApOB,
TOBApOB C OJJHOKPACOYHOM M IBETHOI MeuaThio, 0€3 meperyiéToB, 00I0KeK 1
KOPELIKOB, U3/JaHHbIEe Ha Oenoil Oymare.

OTXOI[BI IMPONU3BOACTBA U HOTpe6J'IeHI/IH ra3eT W ra3eTHOM 6YMal"I/I.

ByMaxHbie ruib3bl, mimysu (6e3 cTep)KHel U TPoOOoK), BTYJIKH (0€3 MOKPHITHS
U TIPOIIUTKHM).

JInTeie u3nenus u3 6YMa)KHOﬁ MaccCHI.

OTxo0abl IPOU3BOACTBA U MOTPEOIIEHU OyMaru U KapToHa ¢ MPOMUTKON U
MTOKPBITUEM, BIIArONIPOYHBIC, OUTYMHBIC, IAMUHUPOBAHHEIC, 8 TAKKE
OyMakHbIE€ MEIIKH, U3TOTOBJICHHBIEC U3 OyMaru yka3aHHBIX BHJIOB.

OTx0abl NPOU3BOACTBA U MOTPEOIIEHUSsI OyMaru U KapToHa YEPHOTO U
KOPUYHEBOTO I[BETOB, OyMara ¢ KOMUPOBAIBHBIM CIIOEM, JJIsI
BBIYHMCITUTENbHOM TEXHUKH, OyMara-noJjio’kKa ¢ HAHECEHHBIM TUCIIEPCHBIM
KpacHUTEeNIeM pa3HbIX OTTEHKOB, & TAK)KE KPOBEIbHBIN KapTOH.

OTX0/16I IPOU3BOJICTBA U MOTPEOICHUS Pa3TUUHBIX BUIOB KapTOHA, 00l 1
IBETHOU Oymaru (kpome 4EPHOTO U KOPUIHEBOTO I[BETOB), O0JI0KEUHOM,
CBGTO‘IyBCTBHTeHLHOI\/JI, B TOM YHCJIE 3alleyaTaHHOU Ha arraparax
MHOXUTEIHHOU TEXHUKH, apUITHON, 000HHOM, MTaYeYHOM, IITyJIFHOU U JP.

1. ITo cormacoBaHuIO ¢ MOTpeOUTENEM JOMYCKAETCs B COCTaBe MaKyaaTypbl Mapku MC-4A
HaJInYre OyMa)kKHBIX MEILIKOB M3-T10] KAOJIMHA, IIEMEHTa, MeJla, CO/Ibl, abcecTa, THIIca,
MUHEPAJIBHBIX YIOOPEHHUM U APYTUX XUMHUYECKUX HETOKCUYHBIX MTPOIYKTOB 0€3 ocTaTka
3aTapuBacMbIX BEILECTB.

2. Ilo cornmacoBaHHUIO ¢ MOTPEOHUTENIEM JIOMyCKaeTcsl B MakyJatype mapok MC-5b, MC-6b
HAJINYHME YTUKETOK, TOPTOBBIX SIPJIBIKOB, TPYAHOOTAEIAEMO OyMa)KHON KJI€eBOM U OJTMMEPHOI
neHTsl. (11. 2 B pen. Mamenenus N 1, yTB. [Ipukazom PocrexperynupoBanus ot 27.12.2004 N

126-cT)

28



WMcxogHb A MNpowsBoacTeO

MaTepnan . Lennonoss
Lt ﬁ?ﬂ{;.;{-"f I-...__\_-
p  — e
& | "
oo e
£
., Obecueeymeanue MNponssoacTeo
YpaneHwe npuMmecei/ i — Bymaru
— "“'-f-
TOHK&A OYNCTKA: : HAHECEHME KPACKH
| < _%EU(}B‘ J) M no6aeok
PI.IE ‘ ’ —
4 \ = =
MonyyexHue x__ G ,i S | b
MaKYNaTypHOR Macckl .~
o L )
i ?, 1 o
i | F“-~ L __.-fﬁ
L MNybnukaums < * Neyate POPMWpOBaHWE
& % | L - — y
VYO 7 = K e i
i h'_'_'"‘ﬁ'/ —H=0 - 5.?51 [
CopTpoBKa
- /  DonrocpouHoe
TP Y / xpanenue
T 4 ""—-ﬁh WcnonesoeaHuwe # P
LY ~poaykTa K A
™. Cb6op makynatypei ha ‘x."-. o

djj/_.pf ||||||||||||||||||||| 2‘\ yTMﬂHBauHH
el ]
-a;E? o SO (o)

Puc. 1. Cxema mporecca mnepepadOTKU MakyjldaTypbl B OOIIEM LHKJIE
IPOU3BOJCTBA U MOTPEOIEHUS OyMaKHON POy KLINUN

B o6miem, npornecc nepepaboTKH MaKyIaTyphl COCTOUMT U3 HECKOJIBKUX ATAIOB.
CHayana  BBINOJHSAETCA  POCHYCK Ha  BOJIOKHA,  OCYIIECTBIAEMBIH B
rUAPOpa3OoMBaATENIX, B KOTOPBIX MAKyJIaTypa Bpallaercs B BOAHOU cpeae. Ha atom
JTane MPOUCXOJUT TaKxke OTAelieHue BkimoueHuil. [locne ero 3aBepiueHus
CYCHEH3Usl COJEPKUT BOJIOKHA M HEpa30MThle YAaCTUYKU MaKyJaTypbl. 3aTeM
IPOUCXOAUT OYUCTKA CYCIEH3UM MaKyJaTypHOH MacChl OT IOCTOPOHHHUX
npumMeceil. Tspkenble IpUMeECH yAAISIOTCA 3a CUeT BpauleHus B OapabaHne, korna
IIECOK, CTEKJIO, CKPENKHU U T.J. OCEHAI0T B IPSI3€COOPHUKE, a JIETKUE MPU OMOIIU
npomycKkaHusl Macchl yepe3 cuto. I[lpu nepepaboTke kapToHa U Oymaru ClI0)KHOTO
cocTaBa TPUMEHSETCS TepMOMexaHuueckass oO0paboTka s HeWTpalu3aluuu
NENCTBUSA BKJIIOUEHUU Kies, mapaduHa, Bocka u T.1. Jlamee OymaxHass Macca
JIOpacIyCKaeTcs NpH TNOMOIIM pa3MallblIBaHUs Ha MEJbHULIE M MOABEPraercs
TOHKOU OYHUCTKE.

[lepen mucronp30BaHMEM MOTYYEHHOW MACChl B MPOLIECCE NMPOU3BOACTBA HOBOU
OyMaru TakXe MOXKET NPOBOJAUTHCA OO€CLBEUYMBAHUE, T.€. YJAJICHUE ME€YaTHON
KpackH, IIOCKOJbKY €€ HaJIUYue MOXKET IMPUBECTH K CHIDKEHHUIO KayecTBa
KOHEYHOT'O MPOAYKTA.
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[Mukn mepepaOOTKM MOXKET OOBIYHO IMOBTOPSATHCS 10 7 pa3,lipd 3TOM MpHU
KaXKJIOM Mmocleayomiei nepepaboTke BOJOKHA CTAHOBATCS KOPOYE U B KOHEUHOM
UTOT€ OHM CTaHOBATCS HEMPUTOJAHBIMH JJISI HM3FOTOBJICHUS HOBOW OyMarwu.
[losToMy, Tipu TOpPOU3BOJACTBE Oymaru, B JOOOM cCiydae HEOOXOJUM HOBBIU
MCXOJIHBI MaTepral.
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3. TEXHOJIOI'MYECKASA YACTb

Jns mpous3BoACTBAa MNHcUeld OyMard HCIONBb3YIOTCS pPa3iIUYHbIE BUIBI
BOJIOKHUCTBIX TonydalOpukatoB. [Ipum mnpoumsBoactBe mnucyeit Oymaru Ne 0
UCIIOB3YIOTCS HE Oouiee 75 % OeneHol LeTi0I03bl U3 IPEBECUHBI U MeHee 25 %
LEJUTI0JIO3bl XJIONKOBOM. J[isi mpou3BoacTBa nucueid Oymaru Ne 1 ucrnonb3yrorcs
BCE BHUJbl O€JICHON MEJUTI0N03bl CYIb(PUTHON U Cyldb(aTHOW XBOWHBIX U
JMCTBEHHBIX MOPOJ] APEBECUHBI B JTHO0OM COOTHOIIECHUHU.

[Ipu wm3roroBiaeHuu nHcueld Oymaru Hapsay ¢ OCJICHOM IEJTIJI030U
ucnoiab3yercs 10 50 % 6emnoil fpeBecHON Macchl. B mocieaHue roipl acCCOPTUMEHT
UCIIOJIb3YEMON IPEBECUHOMN MACChl PACIIUPSIETCS .

Hapsimy ¢ oOblyHOVM Oenoil JpeBECHHON Maccoll NPUMEHSIIOT OeJIeHYIo
xuMUKo-TepMoMexanndeckyro (XTMM) wu  tepmomexanuyeckyro (TMM)
JPEBECUHHOIO Maccy. B memsix CHM)KEHMs 3arpaT Ha NPOM3BOJCTBO IHCUYEH
OyMaru B Ka4eCTBE BOJIOKHUCTOTrO nouty(dadpukara 3apyO0eXHble U OT€YECTBEHHbIE
IpeaNPUHUMATEIH UCTIONIb3YIOT MaKyJIaTypy U3 BUIOB Oymaru.

3.1. BYMATI'OAEJATEJIbBHASA MAIIUHA JJI51 BBIPABOTKHA
INUCYEIIEYATHBIX BUIOB BYMAI'!

Hasznauenue. Ilpegna3znauena nans BbIpaOOTKH OQUCHON Oymaru c
MOBEPXHOCTHOM MPOKICHKO# HTH MUrMeHTarmei Maccoii 1 m” 50-80 r.

Onucanme. bymaronenarenpHas MalllMHA COCTOSIHUE W3 HAIOPHOTO
AIUKA, CETOYHOM YacTh C BEPXHUM (POPMUPYIOUIUM YCTPOHCTBOM, MPECCOBOMU
YacTH, CYIIWJIBHOM 4YacTH MEJIOBAJIIbHOW YCTAaHOBKH, JOCYIIMBAIOIIEN TPYIIIbI
KaJaH/apa M HaKaTa ¢ Mara3uHoM TamOypoB.

Hamopupii smmK. ['mWapoAMHAMUYECKUH, 3aKpbiTa MalldHA C
pEryJaupyeMbIM JIaBJICHHEM BO3AYIIHOM IOAYIIKE, C TacCUTEIEM ITyJIbCALMH.
KOHCTPYKTUBHO COCTOUT U3 KOpITyca HW>KHEHW ryOoi, KOJUIEKTOpa ¢ MEXaHU3MOM
OTKJIa/bIBaHUsI, TPyOOIIPOBOJa, BEPXHEHN I'yObl C MEXaHM3MOM BEPTHUKAJIBHOIO U
TOPU30HTAJIBHOIO MEPEMEIIEHUS C MEXaHU3MAMH TOYHOM PEryJupOBKU MHpOdUIIs
BBIIIYCKHOM WLIENIH BO3MOXXHOCTBbIEO aBTOMAaTHYECKOI'O YIPABJICHUS IONEPEUYHBIM
npoduiem OyMa)XHOTO  MOJIOTHA. [ToBepxHocTH  nmeralie  silIUKa,
CONPUKACAIOLIMXCA € MAacCOM MOJBEPrarOTCsA TLIATEIBHOM IIOJMPOBKE U
3JEKTPOINIOJIMPOBKE.

Cerounas 4actb. [lnockoceTouHas ¢ BepxHUM (HOPMUPYIOUIUM
ycTpoiicTBOM. COCTOUT U3 KOHCOJIBHOIO CTOJIa KPYITHOT'O Bajia, CETHOIOBOPOTHOIO
U CETHOBEIYIEro KajioB, BCACHIBAIOIIETO Taydy-Baia, (OPMYIOLIETO SIIMKa
00€3BOKMBAIOIIMX 3JEMEHTOB Ha SIIMKaX, HaOOpPOB PYUYHBIX aBTOMAaTUYECKHX
CETHOIIPABOK M CETHOHATSXKEK, CHCTEMbl CIPBICKOB, BEPXHUM (POPMYIOIIHUM
YCTPONCTBOM C KPUBOJMHEHWHBIM (popMytomuM siukoM. [Iporiecc ¢popmoBanus u
00€3BOKMBAHUSL MPOUCXOJUT MEXAY JABYyMsl ceTkamu. Hannume BepxHero
(opMyIOILIEr0 YCTPOHCTBA 00ECIIEUNBAET OJAMHAKOBBIE IT€YaTHBIE CBOWCTBA 00OUX
cTopoH Jicta Oymaru. CyxocTh mocie cerouHoit yactu 18-20 %.

IIpeccoBast yacThb. TpexBaJbHBIN IIPECC C LIEHTPAIBLHBIM OTCACHIBAIOLIM
BaJIOM M OTJEJBbHBIM TIPeccCOM oOecreuuBaeT cyxocTh okono 41 %. Hamuuue
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OTZIEJIBHOTO CTOSINIErO Ipecca O00ECHedMBAaEeT IJIaJKOCTh OOOMX CTOPOH JIMCTA.
KomnoHoBKka JfenaeT BO3MOXKHOM 0e300pbIBHYIO paboTy MamuHbl. COCTOUT U3
OTCACHIBAIOIIETO CHEMHOIO Bajla, TPEXBAJIBHOI'O IMPECCa, BKIIOYAIOIIEr0 B ce0s
HUKHUN  OOpE3MHEHHBIA Ball € T[JIYXUM  OTBEPCTHSIMU  LEHTPaJIbHBIN
OTCACHIBAIOIINI 0OpE3MHEHHBIN Bajl BEPXHUM IIaJKUI MPECCOBBIN Ball C TBEPABIM
MOKPBITUEM (3aMEHUTEJIEM T'PAHMUTA), a TaK YK€ OTACJIbHO BCACBIBAIOUIUMN IMPECC C
HUKHUM OOPE3MHEHHBIM BajJOM C TIIYXHUMH OTBEPCTHUSMHU U BEPXHHUM TJIaJKUM
BaJIOM C TBEPIbIM MOKPBHITHEM (3aMEHMUTENIEM TIpaHUTa), CUCTEMa HarpyKeHus
IIPECCOBBIX BaJOB C TUJPONPHUBOIOM. 3ampaBka OyMmMaru — BO3AYUIHAs, MEXIY
IIPECCOBOM C CYWIMJIIBHOM 4acTAMHU. IIpeccoBor YacTh BKIIOYAET CUCTEMY
KOHJIULIIMOHUPOBAHUSA CyKHA.

CymunbHasgs 4Yacrb. JIByXpsiaHas, COCTOMT M3 IIECTb IPUBOIHBIX
CYWIMJIBHBIX Tpynn (44 CylIMIbHBIX LHMJIMHAPA U OAUH XOJIOAWJIBHBINA LIMJIMHID).
[lepBass cymmnpHass rpynma € XOJOM CETKM  THIIA «CJIAJIOM», OCTaJIbHbBIC
CyIIWJIbHBIE TPYIIIBI — C JABYMS CETKaMHM, KPOME OJHOI0 XJIOPUPOBAHHOI'O
HWIAHAPA IATOM  CylIWIbHOW  rpynnbl. [IpuBox  CymmiapHBIX — Tpymn
OCYILIECTBIISIETCA  IMOCPEACTBOM  3aKpeiTod  mnepenayu. CymumnbHas  4acTh
o0opy0oBaHAa CUCTEMaMHU Uil HATSDKEHHMS] M TMPAaBKU CYLIMJIbHBIX ceTok. Jlis
YBEJIIMYECHUS TEIUIONEPEAAYM CYIIUIBHBIX [IUINHAPAX YCTAHOBJIEHBI TEPMOILJIAHKA.

MegoBajgbHasi ycraHoBKa. [[ns oOnaropaxuBaHue odceTHOW Oymaru
YCTaHOBJIEHA MEJIOBAJIbHAS YCTAHOBKA HAKJIOHHOTO THUIIA C TUAPABINYECKAM
NPUKUMOM BaJIOB C KaHATUKOBOM 3arpaBKod OymakHOro mosiotHa. KosnuecTBo
HATIOJTHEHHOTO CNOS MENOBANbHAS MACTHI COCTABISET A0 5 T/M° Ha CTOPOHY.
J1o3upoBaHHbBIE ITACTHI OCYIIECTBIACTCSI U3MEHEHUEM CTEIICHU IIPUKEHNE K BaJlaM.

Kamanap. OTkpbIThIA, YeTbipexBajdbHbld. Hkuil U TpeTuil CHU3y Bajbl
UMEIOT peryJaupyembii mporecc. Bee Baibl ¢ KopmycaMu U3 OTOEIEHHOTO TpyIina
3 a. paBHa MOJIOTHA KaHATHKOBAas. B kauecTBe aJbTepHATUBBI B MOTOKE OyMa)kKHbIE
MOXET UCITOIb30BAThCA «MATKUI» KaJIaHJpP.

Haxkar. Ilepedepudeckoro tumna ¢ rupaBIddecKoll CUCTEMOU MpHKUMA.
CMa3ka NOAIMIMIHUKOB Y3J0B LWIWHApPAa HAakaTta — LEHTpaJn3oBaHHas. He
00JBIION [uaMeTp HaMaTbiBaeMoro pysoHa 2100 mm.

Cucrema  aBTOMATHMYECKOr0  YyHpaBJieHHMsl. ABTOMAaTU3UPOBAHHAS
MHUKPOIIPOLIECCOPHOIO CUCTEMA YIIPABJICHUS BCEMU MEXaHU3MaMH OyMaKHBIMH.

3.2. ONMUCAHUE PABOTHI BYMAT'OJIEJATEJBHON
MAIINHDbI

3amaua OyMa)KHOW MalIuHBI - CPOPMUPOBATH OYMa)KHOE TOJIOTHO M BHICYIITUTH.
[Ipoiing Bce oTambl pPOCHYCK, OYHUCTKM U pa3Moia, OyMaxHas Macca
(xonuentpauust 0,2 — 0,3%) nomaercs B (HOPMUPYIOIIMNA SIIUK OYMa)KHON
MalllMHbl. B HEM yCTaHOBJIEH CETOYHBIM LWIMHAP C ABYMSI CETKaMU: KPYIHOU
(moakmamoyHoi) W Menakor. BOMOKHO 3axBaThIBa€TCS CETKAMH M C ITOMOIIBIO
MIPECCOBOI0 Baja nepenaercs Ha cykHO(is OymarojenateabHbix MamrH. CyKHO
JBIKETCS K STHKU TUIUMHIPY. Ha cykHEe C mOMOIIBI0 BAKYYMHBIX OTCACHIBAIOIINX
AIIUKOB TPOUCXOJUT aKTHUBHAs BOJOOTIAAYa, K SHKUH IUWIUHIAPY CYKHO
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OPIWKUMAETCSl BaJOM M OyMa)XHO€ IOJOTHO NPUIMMAET K TMOBEPXHOCTH SHKU
UIMHApA. B Touke mpuimnanus cyxocTb OyMakKHOTO MOJOTHA Aocturaer 35%. B
SHKW LIWJIMHJIP MOCTOSIHHO TMOJIAeTCs Map M HarpeBaeT MmoBepxHocTh. IIpoiias mo
HarpeToil MOBEPXHOCTH SHKM LWIMHJIpa, Oymara c cyxocTtbio 95% cHumaercs
KpENUpPYIOIIMM 11a0epoM U cMaThIBaeTcsi B 000MHY Ha HaKare

JIns mpom3BOACTBA TyaJIeTHONM OyMarm HCIHOJb3YETCS B Kauye€CTBE ChIPbS
Makynatypa Mmapok MC-1 , MC-2, MC-3, MC-7, MC-10. MC-1 - benas Oymara u3
OesieHOM 1eIuTr0I03bl 0e3 meyaTu 1 JuHOBKU. MC-2 bemas Oymara ¢ JTMHOBKOW U
yepHo-0enoit wiu 1BeTHoM mojockoil. MC-3 KHuKHO-)KypHaJIbHAs, apXUBHAas.
(bes mepemneros, o6moxek u kopemnikoB). MC-7 Kapton u o6pe3ku kaptona. MC-
10 I'azeTHas Oymara u ra3eTsl, ra3eTHas 00pe3b.

1_ "-l- [ J---J -lq 1

CykHoMoOiKa 1 (HOPMUPYIOLIUNA SIIIUK OyMMAIIHMHBI Bymmaius

1575-5.0

a1575-5.0

Yeprex Oymmammuubl 1092-

bymmamuna 1575-5.0 20
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KoMmuiekTHOCTH 000py10BaHUSs

B coctaB 3aBoj1a BXOJMT:

1. BymaronenarenpHas MaliMHa

2. I'mapopazbuBarenb

3. Bubpocuro

4. MHOro@yHKIIMOHAJIbHASI MEJIbHUIIA
5. IIpoMbIBHAst yCTaHOBKA

6. O4MCTUTENH JIETKUX BKIIOYEHUM

7. Memanku

K ornasnenunro

XapakTepucTHKH OymMarogejareJbHbIX MAIIMH U I[eHbI
OymarojeinarejibHble MAIIIMHBI C POU3BOANTEILHOCTHIO OT 1,5 10 3,5 TOHH B
CYTKH

1092- 1092- 1575- 1575-
1.5 2.0 2.5 3.5
[[upuna 6ymaru (Mm) 1300 1300 1700 1700
PaGouast ckopocTh (M / MUH) 30-80 30-80 30-80 30-80
[[noTHOCTH Oy™Maru (rp. / M2) 16-30 16-30 16-30 16-30
IIpou3BOAUTENBHOCTH (TOHH/IE€HD) 1,5-2,0 2,0-2,5 2,5-3,0 3,0-3,5
JlnameTp STHKY IIIMHAPA (MM) 1800 2000 2000 2500
JlaBnenue napa B muuHape 1o (Mlla) 0,3 0,3 0,3 0,3
YCTaHOBJIGHHAsT  MOINHOCTh ~ OyMMAIIMHBI Ul 37 46 55 60

Homep moaesun

HacocoB OymMalHbl (KBT) paboTaer mocTossHHO
YcTaHOBIEHHAs MOIIHOCTh IOATOTOBKH MAcCChl
(xBT) paGoTaer nepuogudecku

80 108 118 132

J[muHHA MaIIUHBI (MM) 10000 10000 11000 11000
[[InprHa MaITUHBI (MM) 4050 4050 5570 5570
BricoTa MaliHbl (MM) 4000 4000 4000 4400
Bec MammHbI KT 18000 22000 30000 28000
CTonMMOCTH BCEero KOMILIEKTa 000pyA0oBaHus (C 100 140
noAroToBKoi Mmaccnl) gosjiapos CIIIA 60 000 85 000 000 000

bymaroaenare/jibHbIe MAIIMHBI € IPOU3BOAUTEILHOCTHIO OT S 10 8 TOHH B
CYTKH

1575- 1760- 2100- 2300-
5.0 6.0 7.0 8.0
1700 1900 2100 2300
150- 150- 150- 150-
180 180 180 180
[noTHOCTE OyMar#u (rp. / M2) 16-30 16-30 16-30 16-30
[Ipou3BOAUTEILHOCTH (TOHH/IEHD) 5,0-6,0 6,0-7,0 7,0-8,0 8,0-9,0
JlnameTp sHKH muauHapa (MM 2500 2500 2500 2500

Pabouas ckopocTh (M / MUH)
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JlaBnenue napa B muimuHape 10 (MIIa) 0,3 0,3 0,3 0,3
YCTaHOBJICHHAas]  MOIIHOCTh  OyMMAamiuHBI U
HacocoB OymMaiHbl (KBT) paboTaer mocTossHHO

YcraHoBlIeHHass MOIIHOCTh IMOJATOTOBKH MAacCh]

85 100 115 125

213 213 230 230
(xBT) paboTtaer neproguyecku
JmmHHA MaIIuHbBL (MM) 12850 13180 13180 13180
[[InprHa MaIIUHBI (MM) 5570 5900 6250 6500
BricoTra MammmHbl (MM) 5080 5080 5080 5080
Bec mammnbl KT 50000 50000 57000 62000
(G ) 0T VO BN LA B e oa e EEEG 180 200 250 270
noAroToBKoi maccel) posiapon CIIIA 000 000 000 000

BymaronenarenbHble MAIIMHBI € IPOU3BOAUTEIBLHOCTHIO OT 9 10 14 TOHH B
CYTKH

1575- 1760-
9.0 10.0
1900 2100 2400
180- 180- 180- 180-
230 230 230 230
[[noTHOCTH Oy™Maru (rp. / M2) 13-40 13-40 13-40 13-40
9,0- 11,0- 13,0-
10,0 12,0 14,0
JlnameTp STHKY IIIIAHIPA (MM) 3000 3000 3000 3000
JlaBnenue napa B muuHape 1o (Mlla) 0,5 0,5 0,5 0,5
YcTaHOBIEHHAsT MOIIHOCTh OyMMAIIUHBI | 9% 115 145 155
HacocoB OymMalHbl (KBT) paboTaer mocTossHHO
'YcTaHOBIIEHHAs MOIHOCTh IMOATOTOBKH MAacChI 270 270 310 310
(xBT) paboTtaet nepuogudecku
J[muHHA MaIIUHBI (MM) 13900 13900 13900 13900
[[InprHa MaITUHBI (MM) 5570 5900 6250 6600
BricoTa MaluHbl (MM) 5580 5580 5580 5580
Bec MammmHbBL KT 70000 75000 81000 88000
CTOMMOCTH BCero KOMILIEKTa 000PYyIOBaHUSIERI o o o
(c moaroroBkoii Maccel) noutapos CHIA 3aIIpOCy3anpoCcy3anpocy3amnpocy

PaGouast ckopocTh (M / MHH)

[Ipou3BOAUTEJILHOCTH (TOHH/IEHD) 8,0-9,0
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3.3. XAPAKTEPUCTHUKHU OBOPYJOBAHMUS NOAT'OTOBKHU
MACCBI T'NHAPOPA3ZBUBATEJIb

YepTexk BEpTUKAIILHOTO THAPOpa30rBaTEst

I'maBuoit QyHkumMert ruapopazOuBaTEnsl SIBISETCS POCIYCK MakKyjlaaTypbl Ha
BOJIOKHA. B ruppopasouBaTens 3ajiuBaeTcsl BOJA M 3aKjiaiblBaeTcad MakyjaTtypa. B
pe3yJibTare BpallaTeIbLHOIO JBMIKEHUSI poOTOopa U O0Opa3oBaHUSI MOITHBIX
TypOYJEHTHBIX TMOTOKOB CO3]al0OTCSI UHTCHCHUBHBIC HCTUPAIOIINE YCUIUS MEXTY
OTACIbHBIMA BOJIOKHAMHU. C MOMONIIPIO A3TOr0O M MPU MOCPEACTBE ACHCTBUA
XMMHUYECKUX PEAareHTOB MPOUCXOJMUT YAAJEHHE C TOBEPXHOCTH BOJIOKOH
tunorpadckoii  kpacku. B pe3ynbrare Ha BBIXOJIE€ TMOJydYaeTcs OJHOPOJHAsS
LEJUTI0JIO3HO-0yMaKHask MacChl.
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3.4. BUBPOCHUTO

Yeprex BuOpocura

Bubpocuto ciayxuT s CcemapupoBaHUS M yAAJCHHS HMHOPOAHBIX YACTHIL.
BubpocuTto ucnonp3yeTcst Mpu MPOU3BOJICTBE LEIUTIOIO3HO-0yMakHON MacChl IS
U3rOTOBJIEHUS JIOOBIX BHJIOB Oymaru. B coctaB gaHHOW yCTaHOBKHM BXOAST TpU
OCHOBHBIX COCTaBHBIX 3JIEMEHTAa: BUOPALIMOHHOE YCTPOWMCTBO, ONOpa CHUTAa U
€MKOCTh [UISl LEJUIIOJIO3HO-OyMakHOM Maccbl. [lo TpyOe Macca mopaercss Ha
HOBEPXHOCTh cuTa. CUTO COEIMHEHO C BUOPALIMOHHBIM YCTPOUCTBOM M MOCTOSIHHO
BUOpupyeT. TBepiabie KpyNHbIE BKIIOYEHHUS — JIAMHUHHPOBaHHAs Oymara, CKOTY,
IUICHKA U T. JI. HE MPOXOAST CKBO3b OTBEPCTHUS, a U3-32 BUOPALIMH TMAJAIOT C CUTA.
Ha cuto momaercs moj HamopoM BOJAa, KOTOpas MPOTAIKUBAET OYHUIICHHBIC
BOJIOKHA 4epe3 OTBEpPCTHs. B pe3ynbrare MoiayyaeTcss OYMILEHHAs LEJUIFOJI03HO-
OyMakHas Macca.
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3.5, MHOI'O®YHKIMOHAJIbBHAS MEJIBHULIA

UYeprex MHOTODYHKIIMOHATLHON METbHUITBI

MHoropyHKIMOHaNbHASL IyJIbCAIUOHHAS MEJIbHULIA HCIOJB3YeT THEepPEeOBYIO
AINIOHCKYIO TEXHOJIOTHIO. B OIHON yCTaHOBKE IPOMCXOAUT PA3JAEICHUE BOJOKOH
(KOTOpbIE HE pacmyCTWINCh B THApopa3OuBaTene), a TakkKe MPOU3BOIUTCS
OTJZIEJICHUE TSDKEJbIX BKIIOYEHH. MenpHUIa B OCOOEHHOCTH XOpOIIO MOJIXOJUT
s 00pabOTKH Pa3NUYHBIX BUAOB OyMa)kKHOM MaccChl, MOJyYEHHBIX B pe3yibTare
nepepadOTKU MakKyjaaTypbl HEBBICOKOTO Ka4eCTBA. Y CTAHOBKA CIIOCOOHA OTAEIUTH
OT OyMaXHOW MAaccChl, MOJYYEHHOM W3 PEKYNUPOBAHHOM MAaKyJaTypbl: MECOK,
KaMEILIKH, METAIJTMYECKUE ONMUIIKK U TOMY TOJI0OHBIE BUJIbI IPUMECEH.

3.6. IMPOMBIBHAS YCTAHOBKA

Yeprex NpOMBIBHON YCTaHOBKHU

JlanHast ycTaHOBKa ImpeAHa3HayeHa i oOpaboTku OymaxHoi wmaccel. Ee
OCHOBHasi (yHKUMS - TpOMbIBaHHME OyMaXHOM Macchl (Iocie pa30ouBaHUs
COPTUPOBKM, M JOMOJIa) U YJaJE€HHE NPUCYTCTBYIOLIEH B OyMakHOH Macce

KUJKUX KpacuTeNeH, NOMOTHUTEIbHOE MpHAaHue OCNU3HBI KUIKOM OyMaKHOMU
Macce, IOMOJTHUTEIbHAs COPTUPOBKA.
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3.7. OYMCTUTEJM JETKHUX BKJIIOUEHUMI

BuxpeBble KOHUYECKHME OYHMCTUTEIM UMEIOT BBICOKYIO IMPOU3BOIUTEIBHOCTD,
IPOCTYIO ¥ HAJIEKHYIO KOHCTPYKLUIO U BBICOKYIO CTEIIEHb OYHCTKH HE TOJBKO OT
TSKEIBIX MUHEPAJIbHBIX U METAJUIMYECKUX BKIJIFOUEHUN, HO U JIETKMX BKIIFOUEHHM.
[ToaToMy OHM ceilluac O4YEeHb IIMPOKO NPUMEHSIOTCA JUJIi OYMCTKM MAaccChl INpU
IPOU3BOJACTBE MHOTMX BHUAOB Oymarn u KapTroHa. OYHMCTKa Macchl B HHX
MPOUCXOJUT TOJI JIEUCTBUEM UEHTPOOEKHBIX CHUJI, BOSHMKAIOIIMX B BHUXPEBBIX
MIOTOKaxX, KOTOpBIE MOJPA3AENAIOTCA HA BHEIIHWW, HAINPABICHHBIA K BEpLIMHE
KOHYCa, U BHYTPEHHUI, HANPABJICHHBII B MPOTHUBOIOJI0KHYK CTOPOHY. TBeEpabIe
BKJIFOUEHHS YXOJAT C BHYTPEHHUM IIOTOKOM B OTXOJ M Macca OYMIIAEeTCsl.

3.8. MEMIAJIKA

I M

J|E_:-

Yeprex Memanku
Memankyu yCTaHAaBIMBAIOTCSA B MacCHble OacceiiHpl. Memanku MOCTOSTHHO

nepeMecmnBarOT MacCy, sl TOro, 4To OBl BOJIOKHO HE BCILIBIBAJIO HaBCpX U HC
oTaciaIachb OT BOJbI, a Macca OblIa OI[HOpOI[HOﬁ.

TexHUKO0-IKOHOMHYECKHE TaHHbIE
Jis npou3BoacTBa 1 TOHHBI TyaJIeTHON OymMaru He00X0AMMO:

Makynatypa (TOHH)
[Tap (TOHH)

DekTpuuecTBO (KBT)
Bona (ky0. M2)

INPOLECC IEPEPABOTKHN MAKYJIATYPbBI

[Tocne ucnonb3oBanust Oymaru ee He0OXO0IUMO cOoOpaTh U OTCOPTHPOBATH IO
pa3IMYHBIM KaTErOpUsSM B 3aBHCUMOCTH OT THMA. TEXHOIOTHs MepepaboTKH
MaKyJIaTypbl 3aBHCHUT OT repepadaThiBaeMOro MaTepualia ¥ KOHEYHOTO MPOJIyKTa.
O6piyHO Ha 23Tane cOopa U COPTUPOBKU Kpadr-Oymara, rodpokapToH u
YIIaKOBOYHBIN KapTOH OTAECISIOTCS OT OyMaru ¢ rpadukou.
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3.9. PABMOJI

OCHOBHBIM pa3MalIbIBAIOIIUM OOOpPYIOBAaHUEM H3MEHSEMOM I pa3MoJia
LEJUTIOJIO3BI, SBJSIOTCS JTUCKOBBIE U KOHMYECKHE MEIbHULBI. B HacTosee Bpems
OoJIbIIEe PACIPOCTPAHEHHUE MOJIYUYHIIA TUCKOBBIE MEIbHUIIBL. Pa3Mo 1emiionossl,
nocrynawpmeid Ha OyMmMaxHyro (aOpuKy >KUIKUM IOTOKOM, MPOMU3BOASAT, Kak
npaBmIo, 10 cremenn momona 27....30° IIIP. PasMo ToBapHO# MpeIBapHUTEIHHO
BBICYILICHHOM IEJUIIOJIO3bI OCYIIECTBIISIIOT 10 cTeneHu nomoda 30... 45° 11IP B
3aBHCHMOCTH OT BOJIbl BOJIOKHHCTOT'O IOy (hadpukaTa.

ITpu ucnonap30BaHUM B KOMIIO3UIIMKA OyMaru COBMECTHO, TaK M Pa3/eibHO.
bonee npeanodTUTENBHBIM SIBISAETCS Pa3MOJI XBOMHOW U JIMCTBEHHOW LIEIIIIOJIO3bI
Ha OTIEIbHBIX IOTOKAaX. JTO MO3BOJIIET PEAIM30BaTh ONTHUMAJIBHBIE YCIOBUS
pa3Moiia JUIsl KaXXJO0ro BHJAA BOJOKHHCTOrO mnonygadpukara (KOHLEHTPALHUIO |,
YACIbHYI0 HAarpy3ky Ha pexXyllue KpeMKHM Hoxel u np.). B pesynbrare
yIIydllaeTcss KauyecTBO MHUcYed Oymaru, T[OBBIIIAETCS €€  IPOYHOCT,
PAaBHOMEPHOCTH IPOCBETA U APYTUE NOKA3ATEIN.

Pa3mon, wucmonb3yemblii B KauecTBE BOJOKHHCTOTO Moiydabpukara
MaKyJIaTypHOM MaccChl, TOJKEH OCYILECTBIISITCA B MATKUX YCIIOBHUSX IPU HU3KHUX
YAENBHBIX HAarpy3kax Ha pEeXylHe KpOMKM HOxed. J[[ns mnoBbieHus
MEXaHMYECKOM MPOYHOCTH OymMaru o0paboTKa BTOPUUYHBIX BOJIOKOH JIOJKHA OBITh
IIPOBEJICHA [IPY MUHUMAJIbHOM UX YKOPOUYEHUHU.

3.10. OUYUCTKA BYMAXKHOMN MACCBI

[Iucyas Oymara BBICOKOIO KadecTBa JIOJDKHA UMETh HU3KYIO COPHOCTh. B
CBS3M C OTUM T@pPU €€ M3rOTOBJICHWU JOJKHA OBbITh MPEeayCMOTpEHa
MHOTOCTyII€HYaTass OYMCTKa OyMa)KHOM Macchl OT NOCTOPOHHHX BKJIIOUEHUH, a
MMEHHO OYMCTKa MAacChbl OT TSDKEJBbIX BKJIIOYEHUH B IIEpPE] Pa3MOJIOM, OYHMCTKA
MAacchl OT [€CKa Ha YCTAHOBKA BUXPEBBIX OUHCTHUTENEH Iepea OyMaroienaTeIbHON
MalIMHOM, OYMCTKA MacChl OT COPTa BOJIOKHUCTOIO IPOMCXOXKIECHHUS Ha
y3JI0JIOBUTENSX Nepes] OyMaroieaaTeIbHOM MalluHOM.

[Ipu 3TOM crienyeT yuyuThIBaTh TO, YTO OYUCTKA HE MOXKET YCTPAHUTHh BECh
cop U3 OyMakHOM MacChlI.

st monmydeHust yuctoi OyMaru npexkJie BCero He 00X0IUMO UCIOJIb30BATh
YUCTBHIE BOJIOKHUCThIE TMONy(paOpuKaThl, HAMOIHUTEIX U BCIOMOTaTEIbHBIC
BEIIECTBA, a TAKXKe COOJI0aTh KyIbTYPY MPOU3BOJICTBA.

3.11. UT3ArOTOBJIEHUE HI/IC‘IEfI BYMAI'M HA
BYMATI'OJAEJATEJIBHOU MAIIINMHE

bymaroaenarenbHbie MAaIIVHBI (bAM) IS M3TOTOBJIEHUS
BBICOKOKAUECTBEHHOW OyMaru JOJKHBI  OBITh  OCHOILEHBI  CIEIYIOIIUMU
YCTPOMCTBAMM: COBPEMEHHBIMH W NOPHBIMH SIIIUKAMH W CETOYHBIM CTOJIOM,
o0ecnevnBarOIIMMUA PaBHOMEPHBIN HamycK B (opMUpOBaHKE OyMa)KHOTO MOJIOTHA
[0 €ro WUPHUHE U JAJIMHE, MUHUMAJIbHYIO Pa3HOCTOPOHHOCTh OyMaru ¥ XOpOILIU
IIPOCBET: MPECCOBOM YaCThiO, BKIOYAIONIEH MpsiMble, OOpaTHble U OQCETHbIE
IpecChbl; KJICWJIbHBIM IPECCOM; MAIUIMHHBIM KaJlaHIpPOM, OO0eCreurBaIOIUM
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MOJIy4eHHsT Tiankoctu mucue Oymarn oT 30 mo 80 ¢, m  cymepkamaHapoM,
00eCIeuynBarOIINM TIaAKOCTh KaJaHApUpoBaHHOM mucuei Oymaru ot 100 mo 220c.

3.12. OCHOBHBIE IOTPEBUTEJbCKUE CBOMCTBA
PACYET U MOABOP OBOPYJIOBAHUA

Pacuér 00bEMOB OacceiiHOB M MOAOOP MEPEMENIMBAIOLIEIO YCTPOMCTBA K
Hel. YacoBble 00bEMBI MacChl, XpaHslelcs B 0acceiiHax, U3BECTHBI M3 pacuéra
OanaHca BOJIbI U BOJIOKHA. Tak, B MpUBEACHHOM BbIIIIE IpUMepe 00BEM B pabouem
Oacceiine Ha 1 4 paboTel MamuHbl coctaBut 220,8 M.

Bbonsmioe paznooOpasue 6acceifHOB B COCTaBE OJTHOTO MOTOKA 3aTPYIHSIET UX
U3TrOTOBJIEHHE, KOMIIOHOBKY M MOCIEAYIONIYIO 3KCIUTyaTanuo. B cBs3u ¢ aTum
CTpEMSATCS UX YHUPUIIUPOBATE.

[Ipn »skcmmyaranuu O6acceiHOB KOA((UIMEHT 3alOJIHEHHS MX Maccou
npuMensiercs pasubM 0,75...0,85.

3Has 00BEM MPUHATOro OacceitHa, KO3(Q(PUUUEHT €ro 3anojJHEeHUs U 00bEM
Macchl, pPAacxOAyeMOM MAaIIMHOM B 4Yac, OINpEeeNsieM IIEpHOJ, Ha KOTOPBIU
paccyuTaH 3amac Macchl.

Tun mnepememMBarOmIEro yCTPOMCTBA BBIOMpaeM, HCXOAS U3 JUJIUHBI
BOJIOKHA: JUIsi  KOPOTKOBOJIOKHHUCTOM  Macchl  JIONYCKAae€TCd  DHEPrUYHOE
nepeMelMBaHue, s JJWHHOBOJIOKHHCTOW BO  H30ekaHWMe 00pa3oBaHUs
3aKaThlllel, y370B — OoJsiee MeuieHHoe. [l He 1enecoo0pa3HO YCTaHOBUTH
JIOTIACTHBIE MEPEMENINBAIOIINE YCTPOUCTBA, HO MPU 3TOM HEOOXOAMMO MOMHHUTb,
410 06BEM GacceiiHa He JOKeH ObITh Goee 50 M°.

ITonGop GaccelHOB 1enecoo0pa3HoO CBECTH B Ta0. 2.

Tabnuya 2
Yaupuxkanus 6acceiiHOB
o XapakTepucTuka
i MepPEMEIINBAIOIIET
“ ) “
HaumenoBanue 6acceiina 3 = o o 0 YCTPOHCTBA
< z = =
=9 5
== 2 S
35| 3 E| g | E 8§ | =
23|28 |8 | 8 X3
O 15} = = = - >
S| o | EE| @ E A = |
=2 | E8|ES| 2= 55| s
e 5| = S| &~ S &
23| &= = €3 s = os | 9
o E 0 | S| N o H | =
S S Q= o O o 5 = o
S 38 T O C 5 VO g < ©C m >
S o | » 0 | X s | E 5 S = = |2
Pabouwnii Oaccein 220,8 | 2120 |0,8 52,2 | 11Y- |17 6,5
09 4
COopHuk peructpoBoi Boasl | 488 | - 0,8 - - - -
COopnuk oBymiedHou Boasl 1 | 198,3 | - 0,8 - - - -
T. 1.
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[Tepuon 3amaca macchl B Oacceline st paboThl OyMaro/ieiaTeIbHON MaITuHbI B

naHHOM mpumepe coctout: t=21200,8 60 :220,8 = 52,2 mun

YaenbHbIM pacxoj JJIEKTPOIHEPTUM HA NEPEMELIMBAHUE MACChl B ITHUX

OacceliHax COCTABUT:

Ny, =2 17°1:5,2174 = 6,54 kbm /m = 23,54 M/{oic/m

rae 5,2174 — gacoBasi MPOU3BOIUTEIILHOCTh OyMaroenaTeibHON MalluHbI, 7.
XapakTepuCTUKA [UPKYJSIITUOHHBIX YCTPOMCTB MpHBEIcHa B Ta0. 3.

Tabnuya 3

BmecTuMoCTh MelIAIBLHOTO 0acceiiHa U XapaKTepUuCTHKA HUPKYJISHHOHHBIX

YCTPOHCTB

Haumenosaunue
MapaMeTpoB

Mapka

I1Y-05

I1Y-06

y-7

I1Y-08

BmMmecTumocTs

MEIIAJIBLHOTO
N 3

OacceiHa, m

30-150

50-200

100-200

50-100

[Iponennep
(KppLIaTKA):
JTUaMeTp, MM
4acToTa
BpallleHHS, MHH

590

398

790

294

990

294

750

200

DIJIEKTPOJABUTAT
eI

THII

MOIITHOCTH (TIpH
4acToTe
BpaIleHUsI

750 MuH ~ 1),
KkBm

A02-71-6

17

A02-81-8

22

A02-82-8

30

A02-62-8

10

["aGapuTHbIC
pa3Mepsl
(mmHa X
MIPUHA X
BBICOTA), MM

1150x1200x2
000

1270x1450x2

250

1320x1310x2

600

1310x1000x16
95

Hanmenosanue
rnapaMeTpoB

Mapka

I1Y-09

I1Y-10

Iy-11

y-12

BMmectumocTs

MEIIAJIBLHOTO
N 3

OacceliHa, m

70-150

50-250

200-250

250-500

[Iponiennep
(KppLIaTKa):
JAAMETP, MM
4acToTa
BpAlICHUS, MUH

900

180

1200

210

1500

135

1800

115
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1

DJIEKTPOJABUTATEN
u:

THUII

MOIITHOCTh (TIpH
4acToTe
BpAaICHUS

750 Muu _1), kBm

A02-92-8

17

A02-92-8

40

A02-22-10

40

A02-92-8

55

["aGapuTHbIC
pa3Mepsl (JIMHa
X MAPUHA X
BBICOTA), MM

1550x1720x]1
000

2280x2575x1
400

3250x1700x3
150

2900x2200x
940

Pacuét u moadop HACOCOB MO MOTOKY. DTOT pacu€T TakxKe IesiecooOpa3Ho
cBecTd B TaOmmiyy (tadm.4). Bwibop Hacoca NPOU3BOIUTCS IO KOJUYECTBY
nepeKaunBaeMoil MacChl B 4ac M 1O BBICOTE, Ha KOTOPYIO HAJIO MOAHSITH 3Ty Maccy.

Tabnuya 4
Ha3anue Hacoca S XapaKTepHUCTUKA HACOCa
- § f MapKa nozlgaqa, HaIop, | MOIITHOCT, Ny
ol § M/ M kBm KkBmu/m
\© Q =
o a =
28
MaccHBIIT Hacoc 220,8 X X X X X
Hacoc mokporo 4.4 X X X X X
Opaka
Hacoc cyxoro 6paka - X X X X X
CMecuTeabHbIN 705,6 X X X X X
Hacoc
Hacoc Il ctynenu 236,4 X X X X X
OYHCTKHU
Hacoc Il ctynenn 124,1 X X X X X
OYHCTKHU U T. 1.

[TpousBoauTensHOCTH Hacoca BeiOupaercs Ha 20...30 % OombIieit, yem MOTOK
IIEPEKaYMBAEMON MACCHI.
[Ipu moabope HAcOCOB cCieIyeT A MAacCHBIX MOTOKOB MOA00paTh HACOCHI
OyMa)KHOI Macchl, TP NepeKauuBaHUM KOHAEHCATa — HACOCHI JUIsl KOH/IEHCATA.
Pacuér u nmopdop ouncTHoi annaparypsl. 11 O4YMCTKH MACChI OT Y3JIOB,
3aKaThIIIEH 11eJ1eCO00pa3HO YCTAaHABIMBATD Y3JIOJIOBHUTENIN 3aKPBITOrO THUIIA MAapKU
V3, uzroraBnuBaemple POCCHICKUMU MAIIMHOCTPOEHUEM.
O6opynoBanue Al OYUCTKHA MAacChl OT MEXaHUYECKUX Ipumeceil (mecka u

Jp.) NoaOuparT ¢ y4€ToM TpeOOBaHUM, MNpeabIBIsSEMbIX K Oymare. MoXHO
YCTaHOBUTH IEHTPOOCIKHBIC OYMCTUTEIIM M BUXPEBBIE KOHUYCCKUE OYHUCTUTEIIN.
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Poccniickum mammHOCTpOeHHMEM BbIycKaroTcss ourctutenu mapku OK, E-4, u
E-4M.

Ecnmu st o4rcTKM Macchl MpHHSATA 2 — WU 3 — CTyNeHYaras cxema, TO
OUYUCTHUTENU MOJONPAIOT Ha KAXKIYIO CTYIEHb.

Heobxoaumo npeaycMoTpeTh Aea’pupoBaHUe MacChl 1O MOTOKY, OCOOEHHO
IIPU MPOU3BOJICTBE OyMaru ¢ BHICOKUM COJICPKAHUEM 30JIbl.

[TonGop obopymoBanus s pacuéca OymMaxxHOW Macchl (paduHUpPOBAHUS).
Jnst ycTpaHeHHsl y3JI0B, ITyYKOB BOJIOKOH, JIETIECTKOB B OyMa)KHOM Macce
1e1eco00pa3HO yCTaHABIMBATh papUHUPYIOIIME O0O0pYyIOBaHHE HAa OCHOBHOMU
IOTOK U Ha MOTOK Opaka. CTeneHb MoMoJia MacChl BO3pacTaeT HE3HAUNUTENbHO (Ha
1 -2 °lIP).

O6opynoBanue 11 pocIycka cyxoro Opaka. Pocryck Opaka mpou3BoguTCs
B TuapopazouBatensix. [Ipon3BOAWUTENHHOCTh TUApPOpa3OMBATENs 3aBUCUT OT
CTETIEHH MPOKJIEHKH OymMaru M OT TOro, KakuM KiieeM Oymara MpOKJIEHBAETCs
(kaHM(DONBHBIM, KpaxMaJbHbIM WM APYIHUM). DTO 0OCTOSATENBCTBO HEOOXOIUMO
YUUTHIBATh MPHU BBIOOpE THUAPOPA3OUBATEIIS.

Pacuétel mo OymaronenarenbHod Mamuue. IIpexnae Bcero moadouparot
croco® MmoABoIa K HamopHOMY suKy. [lpu BBIOOpe THMa HAMOPHOTO SIIMKA
UCXOIAT M3 Hamopa macchkl (N, M), mocTymaromieil Ha CEeTKy, OMpeaesIieMOro Mo

bopmyie

60u ) 29’
rie K. — ko3 uImeHT oTrcraBaHusi CKOPOCTH CETKH OT CKOPOCTH Oymarw Ha
HakaTe (oObryHO HaxomuTcs B mpenenax 0,85...0,95); K, - xoadduiueHt

COOTHOIIICHHUSI MEXTY CKOPOCTBIO MacChl U CKOPOCThIO ceTku (00buHo K, = 0,9
...1,0); u - xodddunment BeITeKaHus macchl, paBHbIN 0,6...0,7 mIs OOBIYHBIX

JIMHEEK; JIJI1 HANOPHBIX SAIIUKOB C BBIITYCKHOM ry0oi oH coctasisier 0,94 ... 0,98,
B Cllyya€ HAJIMYUs TJIACTUHYATOrO paclpenesuTesis moToka nepen menbio 0,97
...0,98 u 0,94...0,95 npu Hanmuuuu nepGOpPUPOBAHHOTO BaIUKa, ¢ - CKOPOCTh
GyMaru Ha Hakate, M/MHH; § — YCKOPEHHE CBOOOIHOTO MafeHHs, M/c’.
Tun HanopHOTO sAlKKa BeIOMpatoT 1o CrpaBoOYHUKY OyMaKHUKA.
Hlupuny cetku B. (MM) onpenemistoT no popmyie
_ B, +2a
" (100-y)
rne B, — mmpuHa Oymaru Ha Hakare, MM; g — IIHpPUHA OOpPE3KM KPOMOK Ha
OTJIETIOYHOM CTaHKe, MM; ) — ycaJika OyMaru Mpu CyIIKe M0 MUPUHE MaITuHbI, %o;
b - mmpuHa OTCEYKH, MM; ¢ — MIMPUHA JCKEIbHBIX MpHUcrocoOnenuii, mm; d -
IIMPHHA CBOOOJHBIX KPOMOK 3a JIEKEeIbHBIMU NPUCIOCOOTICHUAMH, MM; |- pazber
cetku, MM. O0b1uHO B, = B, + (250...500), mm.
JITMHY CEeTOYHOTO CTOJIa ONpeACIsIoT Mo Gopmyne: L., = F/B,
F=P./S,
rae F - miomans cerouroro cromna, M°; P, — 4acoBasi BBIpaboTka (6pyTTO)

OyMarozienaTelbHOW MaIIMHBL, k2, S - Cb€M Oymaru ¢ 1 M” ceTouHOoro croia, Ke/d4,
(cMm. Tabm. 5).

100+ 2b+2c+1,

44



IToka3aTenu yaeJbHOIr0 cCbéMa O0yMaru u Bo/ibl

Tabnuua 5

Buna Oymaru Macca | CkopocTh | Y aenbHbIM Y nenbHBIN
| MZ, I' | MallliHbI, | ChEM OyMaru | CbEM BOJIBI C
M/MUH | Ha CETOYHOM pabouei
cToJie, CYIIMJIBHOM
kr/(M° .4) | HOBepXHOCTH,
kr/(M° . )
["azeTHas ol 500-650 140-150 20-22
[Mucuas u Tunorpaduueckas | 60-63 | 350-450 80-90 17-18
Nel
[Tucuas u Tunorpagpuyeckas | 80-120 | 250-300 100-110 21-25
No2 u3
Odcernas, aist rayo0Koi 90-160 | 250-400 90-100 16-18
nevyaTH, WUTFOCTPAIlMOHHAS U
Ap.
UepréxxHas, o0CHOBA JIJIs 40 100-200 50-60 14-16
(hOTOOIITOKKH
[TanupocHas 14-16 | 100-200 15-20 10-12
Konnencatopaas 8-15 30-50 4-6 5-6
KabenbHasi, naTpoHHas 0,10- 60-100 25-35 16-18
0,16
Memoynas 70-80 | 300-450 105-160 26-30
BrnutsiBaroue caHuTapHO- 12-18 | 300-600 60-75 80-100
TUTUEHUYECKUE BUJIBI OyMaru
JlmmHa cetku ( L¢ , M) paBHa: L. =KL,

rae K — ko dunment, papubiit 2,16 ... 2,2.
IIpu nmonmbope HOMepa CETKH, XapakTepa IEpeIUIETeHUs, MaTepuana, M3
KOTOPOI'O CETKAa, UCXOJAT U3 CBOMCTB OyMaru.
JuameTp rpyHOro Bajia (MM) OIpPEIessioT OPUEHTUPOBOYHO O (opMyIie

JlnuHa rpyIHOTO Baja (MM):

TUAPOTUTAHOK.
paccuuTarh o hopmye:

OpueHTUPOBOYHO

D.,=0,08 B, + 275.

L., =B.+(800...100).
Crnenyer mpeayCMOTpPETh MOKPBITUE TPYIHOTO Bajla M CIIOCOO €ro OYUCTKH.
PeructpoBasi 4acTb MOXET COCTOSITh W3 PETUCTPOBBIX BAJIMKOB WM

IUaMETp PErHCTPOBOIO

D,.,=BD¢

BaJINKa

MOXHO

rae D, , — nmnametp Banmka, MM; K — koadduuuent, pasueiii 0,047; B, — mupuHa
ceTky, MM. JnnHa peructpoBoro Bamuka: L, = B¢ + (130...150),
rae L, — JUInHa perucTpoBOro Baja, MM; B, — IIUPUHA CETKH, MM.

KonmdecTBOo perucTpoBBIX BaMKOB Ha CETOYHOM CTOJIE OPHUEHTHPOBOYHO
MOYXHO pacCyuTaTh, 3Has TPOW3BEACHHE YKCIIA PETUCTPOBBIX BaJUKOB HAa €TO
auametp. OTy uudpy MoxxHO B3saTh U3 CripaBouHuka OymaxHuka T.2 ¢.540.

KonudecTBo oTCachIBaronuX SIIUKOB OMPEACIIeTcs mo GopmyJie
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n = P./(S4f),
rae P, —uacoBast BeIpaboTKa Oymaru OpyTTO, KI; S; — yAETbHBINA chEéM Oymaru ¢ 1
M° TIOBEPXHOCTH OTCACHIBAIOIIMX SIIMKOB, Kr/4; f - MUIOM@gs OHOTO
OTCACHIBAIOMIEr0 SIIIMKA, M°. IIMPHHA OTCACHIBAIONIErO SIIMKA MPHHIMACTCS
pasnoit 150...500 mm, ymmaa (L, m): L = Dc +(500...6000).

[Ipu BeIOOpE rayy-Basa UCXOIAT U3 IUPUHBI OyMarojenaTeaIbHON MallluHbI
U €€ CKOPOCTH.

XapakTepucTUKa OTcachIBalOUIEro o0OpyI0BaHUs Ha OymarojenaTeabHOU
MaIlIMHE 3aBEpPIIACTCS ONMPEEICHHUEM BaKyyMa B ’TOM 000pYy/10BaHHUS.

Ha cerounoiti wactm OymarojenarelibHOW  MAaIlIMHBI  MPOUCXOIUT
dbopmMoBaHHe OYMa)KHOTO MOJIOTHA U ero obe3BoknBaHue. Heobxoammo moaymarh
0 crocobax 3aMeJIeHHsI UM YCKOPEHHUSI Ipoliecca 00e3BOKUBAHUS.

JUIs 4acTUYHOrO YCTPAaHEHHsI MPOJOJbHOW OpPHUEHTALlMM BOJOKHA B
OyMa)KHOM JINCTE€ MPUMEHSIETCS] TPSCKAa BCEr0 CETOYHOI'O CTOJIa WJIM €ro YacTH.
Pexxum paboOThl TpSACOYHOrO yCTpOMCTBA (JJIMHA AaMIUIMTYJIbl M YacToTa
KOJe0aHMi) 3aBUCUT OT CBOMCTB OyMa)XHOW Macchl (JIJIMHBI BOJIOKHA U CTENEHU
nomoJjia). Pexum pa®oTel U THUII TPSACOYHOIO YCTPOMCTBA MOKHO MOAOOpATh MO
CrpaBo4YHUKY OyMaKHUKA.

JIis HaTSOKEHUS! CETKM HUCIOJIb3YIOTCS HATSDKEHHE BajMKW, JUJISl MPABKU —
npaBwIbHBIN Bauk. Heo6Xxoammo BeIOpaTh CriocoObl HATSKKW U MPABKU CETKH, a
TaK)Xe CyKOH.

Jis coopa Boabl, yOan€HHOW M3 OyMakHOW MacChl B PETUCTPOBOM 4acCTH,
CJIeyeT MpPelyCMOTPETh YCTAHOBKY JIOTKOB M MOA00paTh MaTepuai, U3 KOTOPOro
OHM M3TOTOBJICHBI.

Jiist cOopa MOKpOTO Opaka MoJi rayy-BajoM YCTaHABIMBAIOT rayd-MeIajKy,
HY>KHO 1I0J100paTh K HEMl BUJ EPEMEIIMBAIOIIET0 YCTPOICTBA.

JUist mpenoTBpallleHusl pacTeKaHus OyMaKHOW MaccChl 0 IIMPUHE CETKHU 3a €€
npeiesabl HE00X0UMO MPEyCMOTPETh AEKEIbHOE MPUCIIOCOOIEHUE.

Jlis obecniedeHUs POBHBIX KPOMOK OYMa)KHOTO TOJIOTHA CYIIECTBYIOT
BOJSIHBIE HOKH MJIK OTCEUKH.

Pacuér mnpeccoBoil wyacTu OyMarojieiateibHOM MAallWHbBl HAYUHAIOT C
BbIOOpA KOJIMYECTBA MPECCOB M UX BUJA: MO CHOCO0Y BO3JEHCTBUS Ha Oymary
(npsimble, oOpaTHBIC, OQCETHBIE), IO CMoco0y O00E3BOKUBAHUA OYMaKHOTO
nojioTHa  (Fpy30Bble, OTCAChIBAIOIIME, TOpSYME), IO KOJMYECTBY Baja
(IByXBallbHbIE, CIBOCHHBIE), IO PACIHOJIOKEHUIO BaJIOB (BEpTHUKAJbHEIE,
TOPU30HTAJbHBIE) W T. 1. 3aTEM OIPENCISIIOT JAMAMETPHl BaJOB, UX JUIMHY,
TOJIIIMHY TOKPBITUS, TBEPJOCTh PE3WHOBOW 0O0MMIOBKU. [l OTcachIBarOLIMX
IIPECCOB, KPOME TOrO, OMPENENSAIOT IIMPHUHY KaMephl, BAKyyM B HEH, IHaMeTp
nepdopanuu.

JUiss TpaHCTIOPTHPOBKM U YIIyHYILIEHHUsS Ipoliecca 00e3BOKMBaHUsA Oymaru
no0MparOT MapKy CYKOH U MPEAYCMATPUBAIOT UX TPOMBIBKY.

JUis co3maHusi BakyymMa B OTCAChIBAIOUIMX YacTsX OymarojenaTeiabHOU
MalMHbl  (OTcachlBalOIIMX  slIMKax, [‘ayuy-Baje, mpeccax, CYKHOMOMHKax)
OPUMEHSIIOTCS  POTALIMOHHBIE  BOJOKOJIBLEBbHIE BaKyyMHbIE HAacOChl WJIU
TypOoBO31yX0AyBKH. Ha OymaroaenaTeabHbIX MallliHAX C OOJBIIMMHU CKOPOCTIMHU
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IPEANOYUTAIOT YCTAaHABIMBATH TYpOOBO3AYXOAYBKHM, TaK KaK OHU HMEIOT PN
IPEUMYIIECTB TEpel BaKyyMHBIMH HAcOCaMH: CHHKAIOT IPOHU3BOACTBEHHYIO
IJIOW@AAb, YJIEIbHBIM pacXxoa DSJIEKTPO’HEPruu, a CaMO€ OCHOBHOE — OT
TypOOBO3IYyXOMyBKH OTXOIUT ropstumii cyxoi Bo3myx (140°C), KOTOPBIH MOXHO
UCIIOJIb30BaTh Il OOAYBKM CYLIMJIBHBIX CYKOH, YTO CHMJKAeT pacxoj mHapa Ha
CYIIKY OyMaru.

BakyyMmHbIE HAcOChl MOXHO PacCUMTHIBATH MO MOKPOBO3AYLIHOW CMecH,
IpOCachbIBa€MOM CKBO3b IOJOTHO OyMarv, Wiad MO METOAY YIEIbHOW Moaauu
BaKyyMHOT'O Hacoca.

KonnuectBO MOKpOM CMeECH, OTBOJSIICHCA OT OTCACBIBAIOIICH YacTH
MAaIITHBI, OTPECNISIIOT pacy€éToM OallaHnca BOJBI U BOJIOKHA. Hampumep, B 1aHHOM
Clydae OT OTCACBIBAIOIIUX SIIIUKOB OTXOAUT MOKpo#l cmecu (79846,4 +80) : 60 =
1332 n/mum.

KonuuecTBO BO3IyIIHONW CMECHM OT CTENEHH NOMOJa OyMa)XHOM Macchl,
IUVIOTHOCTH OyMaru M €€ KOMIO3UMIMOHHOro coctaBa. OHO MOBBIIAETCA C
YBEIMYEHHEM 30JbHOCTH OyMaru, cojiepkKaHus JApEeBECHOM Macchl B Oymare,
NYXJOCTH, PHIXJIOCTH U CO CHHXKEHHUEM CTENEeHH MomoJia OyMaKHOW Macchl, U3
KOTOPOM H3roTOBJIEHA OyMaru.

YtoObl UMETHh pe3epB MOIIHOCTH BAaKyyMHBIX HACOCOB, MX PACCUUTHIBAIOT
ucxos u3 5 — 10 —xkparnoro o0bEMa BO3ayXa AJis OTCACHIBAIOMIMX SIIMKOB U 100
— 300 — xkpaTHOTO 00BEMA IS TAYU-BaJIOB U MPECCOB.

[lomady BaKyyMHBIX HAaCOCOB OINPEAENSIIOT 110 METOAY YIEIbHOW MOJa4yu p
Hacoca, T. €. [0 MoJade Hacoca, nmpuxoisuieica Ha 1 M IHPUHY MallWHBL U 1
M/MUH paboyeit CKOPOCTH: W = pbv: 1000,
roe W - HcKoMast Tofiaua BaKyyMHOTO HACOCA, MY/MHH; p — YIeIbHAs M01a4a
Hacoca, JI/MuH; D - mmpuHa MamuHel, M; V - CKOpOCTh MaluHbI, M/MUH (Ta0J1.6).

Tabnuya 6
YaeabHas nmogaya HacoCoOB
MecTto co3manue BakyyMa | Y aenbpHas 1ojaya Hacoca, Bakyywm, xlla
P, n/mun

OrcacpIBaromme AIuKn 14-18 0,49-34,35
["ayu-Ban:

nepBasi kKamepa 30 50,7-53,4

BTOpasi Kamepa 50 66,8-80
[TepecacwiBatonuii Baa 30 50,7-66,7
[1epBolit pecc 30 60-66,7
Bropoii mpecc 50 60-66,7

KonuuecTBO  CyIMABHBIX  LUIUMHAPOB  ONPEACNAIOT, HMCXOIs U3
MCTIAPHUTEILHON CIIOCOGHOCTH M YIEIBHBIX CHEMOB BOIABI ¢ | M® IOBEPXHOCTH
OyMaroCyumibHBIX IIMIMHIAPOB. Pa3nudyaroT OOIIyI0 MOBEPXHOCTh W TOJIE3HYIO
(v pabovyr0) MOBEPXHOCTH IIHJIMH/IPOB.
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Y nerbHbI ChEM BOIBI ¢ 1 M° MOBEPXHOCTH OyMArOCYIIHIBHBIX [IIIHHIPOB
3aBUCUT OT CBOWCTB OyMa)XHOW MacChl, HA KOTOpOW BbIpaboTaHa Oymara, u ee
CIIOCOOHOCTH OTJaBaTh BOJY MPU HATPECBAHUH.

KonumvecTBOo CymMIBHBIX IIMUIMHIPOB Ha OyMarojenaTelIbHOW MallllHEe

OMpeAeIstoT 1o Gopmysie: n = W/(grdlo),

rae W — konmuecTBO HMcmapEHHON BOABI B yac (o pacyéry OanaHca BOJBI U
v o 2 o o

BOJIOKHA, k2, (| — yHOeNbHBIA CBhEM BOABI C IM° MOJE3HOH CYHIMIBHOM

MOBEPXHOCTH, Kr/(M° . 1) (tabn. 12); d — quamerp CyIIMIBHOTO LHIHHAPA, M, O —
kod(ppunreHT o0xBaTa CyIIMIbHBIX IUJIWHIPOB OyMaKHOH (HA HOBBIX MalllMHAX U
CTaphIX, HMOABEPTHYTHIX MoAepHu3anuu, a = 0,66...0,68; | — mmmHa cymmibHOro
UWIHH/IPA, M.

KonndecTBO CyKHOCYMIMJIBHBIX HHMJIMHAPOB Oepercss u3 pacuéra Y4
CYIIUIBHBIX IIWIHHIPOB MPU HCTIOIB30BAHUH XJIOMYATOOYMaXXHBIX CYKOH U 1/3 —
B CIIy4yae MIEPCTAHBIX CYKOH, HO HE MEHEE OJHOTO B KaXIOW CYIIMJIBHOM TpyTIIIE.
JlnameTp CYKHOCYIIMJIBHBIX ITWIMHAPOB TOT e, YTO U y CYIIMIIBHOTO ITUJIUHAPA
(32 UCKIIIOUEHHMEM MAIlUH JJIs1 BbIpAaOOTKH OyMaru M3 MacChbl OYEHb >KUPHOTO
OMOJ1a, HalpUMep KOHJEHCATOPHOM ).

HuameTp OymarocymmibHOTO HMIMHAPa 00bIYHO paBeH 1,5 M, nnuHa Ha 80
— 100 cm MeHbIII€ UPUHBI CETKH.

CymuiibHYI0 4acTh MAIlIMHBI Pa30MBAIOT HA CEKIUU 10 TPUBOY., HCXOS U3
CTENEHU ycaJIku OyMaru B CylIMJIbHON YacThb. OT CTENEHH ycaJKku Oymaru 3aBUCUT
KOJIMYECTBO IIWJIMHAPOB, YCTAHABIMBAEMBIX B CEKIMU. EcIu KOJIMYECTBO
CYKHOCYIIUJIBHBIX IJIMHIPOB B rpymme (10 CYKHY), MO pacy€Ty, O0bIINe OTHOTO,
TO 1I€JIECOO0Pa3HO MX YCTAHOBUTBH: OJMH B OOpaTHOW BETBH, OCTajbHbIE — B
npssMol. B 3TOM ciydae CymMIbHOE CYKHO B IIPSMOM BETBH, NPAS ABA-TPU
OyMaroCymuibHBIX LUJIMHAPA, ACNAeT METII0 M 3aXOJUT Ha CYKHOCYIIWJIbHBIN
IIUIVH/IP, YCTAHOBJICHHBIN B MPSMON BETBH, BBICYIINBACTCS W MOAXOIUT CYXUM K
CIENYIONMEMY TPEThbeMY-4ETBOPTOMY OyMaro-CymmibHOMY IIWUIMHIPY W HIET
nanbiie (puc. 11).
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Puc. 2. Cxema pacnoyioxeHusi CyKHOCYIIUTENS B IPSIMOM BETBE CYIIUILHON
TPYIIIbI

[Tpu BbIpabOTKE BHICOKOCKOPOCTHOM OyMaru M YMCTO LEUITIOJIO3HON B CBSI3U C
TEM, YTO OHM Jal0T OOJIBIIYIO yCaJKy MPH CYIIKE, KOPOOSATCS LIEPCTAHBIE CYKHA
maccoit 1 M° 3,5 Kr. TH CyKHA O3BOJISIOT CHUJIbHEE UX HATSTHBATH, YTO YCTPAHSICT
obOpasoBanue JepekToB B Oymare. B ocCTanpHBIX cCily4asX HOPUMEHSIIOTCS
XJIOIM4aTOOYMaXKHBIE CyKHA Maccoit 1 mM° 1,8 Kr.

[IpuMEHSIOT WIJIONPOIIMBHBIE CYKHA M IUIACTUYECKHUE CYIIWJIBHBIE CyKHa-
cetku U3 100 % CHUHTETHYECKOI0 MOHOBOJIOKHA. DTU CyKHA UMEIOT TpyOyIO TKaHb,
mapbl B HHUX HE KOHACHCHUPYIOTCS, a MPOXOAAT HACKBO3b, Onarojaps dYemy
MOBBIIIACTCS CKOPOCTh CyIKHA Ha 10 %; cokpaiaercs pacxoj mapa Ha CylIKy Ha
15 %, cHM>KaeTcs BBITYCK HEKOHAMIIMOHHOM OyMaru, Tak Kak cyuika uaer oosee
PaBHOMEPHO MO Bceil mupuHe noiaotHa. Cpok ciryKObl 3TUX CYKOH OOJIbLION, Tak
KaK OHM MEXaHWYECKHU MPOYHBI, TEPMOCTOUKHU U KUCIOTOCTONKH.

3Has MaKCUMAaJIbHYIO TeMIIepaTypy CYIIKH OyMaru, KOTopas 3aBUCUT OT BHJA
IPUMEHSIEMOTO KJiesl, CTelNeHM U XapakTepa IOMoJia Macchl, TpeOyeMblit
CTPYKTYpbl OyMmaru, ompenenstor mnapameTpel (p, t) s cymkm Oymaru B
CYIIUIBLHON YacTu OyMmarojenaTelbHOM MamlMHBI. TeMiepaTypa TPeoIero mnapa
0OJIbIIIE TEMIIEPATYPHI CTEHKH IMIHHApa Ha 15 — 17°C. 3arem onpeaensior cnocob
[0/IaYyu Napa M OTBOJA KOHAEHCAaTa U3 CYIIMJIBHOIO LUJIUHAPA, & TAKKE CUCTEMY
[0/IaYyu Mapa ¥ OTBOJA KOHJIEHCaTa OT CYIIMWJIBbHOM 4yacTu OyMarojienaTesbHON
MalIUHBI.

Otpenouynass  yacTh ~ OymarofesiaTreabHONM  MalIUuHBI BKJIFOYAET
XOJIOAWJIbHUKHM, MAIIMHHBIA KaJdaHap, MOpPOAOJIbHO-pE3aTeIbHOE YCTPOICTBO,
KJIICWIbHBIA IPECC, YBJIAXKHUTEIBbHBIM CTAHOK M HAakKar. YCTaHOBKA JTOIO
000pyI0BaHUsl OMNpEAENsieTcs] TeMH TPEOOBAHUSIMHU, KOTOPbIE MPEIbABIAIOTCS K
Oymare.

49



XoaoauabHuku. OHU CiyKaT Ui OXJAXAEHUS OyMa)XHOro IMOJIOTHA,
YAaCTUYHOTO €ro yBiaxkHeHus (Ha 1-2%), CHATHS CTaTUYECKOrO AJIEKTPUYECTBA.
Tun Xon0auIbHUKA MOXKHO MOAOUPATH U3 IUTEPATYPHOTO UCTOYHHUKA.

Kaennbubpiii  mpecc. OH  BCcTpauBaercss B CYIIWIBHYK) — 4acTh
OyMarozienaTeNbHOW MAIIMHBI TaM, IJ€ CyXOCTh OYMa)KHOIO MOJIOTHA JaéTcs
okoi1o 80%. KiensibHBIM Npecc npeaHa3HadaeTcs AJI1 HAHECEHUS Ha TOBEPXHOCTh
OyMaru MpOKJIEMBAIOIIETO BEILIECTBA, MEJIOBAHHOIO CJIOS WM KpacuTessd (Ipu
HOBEPXHOCTHOM MpOKJIEHKe, MEJIOBAHUU WM KpateHuu oymaru). [lonbupator tun
KJICUJIBHOTO Tpecca U MIPUBOMST €T0 XapaKTEPUCTHUKY .

Mamunnbiii  kanauap. Ero ycranaBnuBaloT Ha OymarojenaTeabHOU
MallMHE B TOM Ciy4ae, €ciad OyMary HYy)XHO YIUIOTHUTb, MpHAaTh el
MOBEPXHOCTHYIO TJIaJIKOCTh, CHU3UTH TONIUHY. HeoOxoaumo nmoadupars Kanauap
U 1aTh €0 XapaKTEPUCTHUKY.

[IpononpHO-pe3aTenbHOe  ycTpoiicTBOo. Ecnmum Oymary Hy»XHO paspesathb
BJ0JIb (B cllydyae, KOIrJla OHAa HUAET Ha OTIEJIOYHOE O0O0OpYyJIOBaHWE, MIMPUHA
KOTOPOrO  MEHbII€ IIMPHUHBI  BbIpadaThIBAEMOro  IMOJOTHA OyMmaru), B
OyMarozienaTeNbHy10 MalllMHy BCTPAUBAIOT MPOJA0JIBLHO-PE3ATENIbHOE YCTPOMCTBO.

YBiaaxkHuTeabHoe npucnocodgenue. ClayXuT Uisl YBIaXKHEHUS Oymaru
nepes MOCTYIJICHUEM Ha OTIENOYHbIM KamaHjap. TuUm 3TOro mnpucnocoOseHus
MO’KHO 10A00pPATh U3 JIUTEPATYPHOTO UCTOUHUKA.

Haxar. HeoOxomumo omnpenenuTs BUJA Hakara M JaTh €ro IOJIHYIO
XapaKTEPHUCTHKY.

3.13. PACUET PACXO/JIA TEILIOTHI M TAPA HA CYIIKY
BYMAI'

PaccuuThiBaloT 4acoBOM pacxo] TEIUIOThl HA CYIIKYy OyMaru wuiaud Ha 1 T
BbIpabaTbiBaeMoil mpoaykuuu. OOmMii pacxo] TEIIOTHl Ha CyIIKy Oymaru
CKJIQIbIBAETCSl U3 TMOJIE3HOT0 pacxoja TEerIoThl Qp,; M TEIJIOBBIX MOTEPh B

okpyxaroree mpocTpancTBO Qor (FKJIx/4): Qoo = Quon + Quor-
[Tome3HbIi pacxoa TEIUIOTHI Ha CYIIKY OyMaru MOXKHO OTNPEICIUThH IO

dopmyne (kx/4q)
Qno.a = Ql + QZ + Q3 = GC6 (tK - tH) + WH Ce(tk - tH) + W(I - Cetc)y
rac Ql - pacxoa TCIUIOTbI OJIA HarpcBa a0COJIIOTHO CyXoro BOJIOKHA B

BO3NyIIHOCYX0oi Oymare, kJDx/4; Q. - pacxoj TemiaoThl JUisl HarpeBa BOJbI B
MOKPOM TMOJIOTHE, MOCTYMAaIIIeM Ha cyuiky, kJx/4; Qs - pacxol TEmioThl A
ucriapenust Bojabl, kJ[k/4; G - mMacca aOCOMIOTHO cyXol Oymaru, Kr/4d; c; —
TEIUIOEMKOCTh abCOMIOTHO cyxoit Oymarm, kxJ[x/(xr.’C) (¢, = 1,22 ...1,30
kJIx/(xr.’C); t,, t. - Temmeparypa Oymaru mepei CyIIMIbHOM YacThIO M IOCTIE
Hee, oC; W,, - Macca BOJbI B MOKPOM IOJIOTHE OyMaru, MOCTyHaroIel Ha CYIIKY,
KI/4; ¢, — TemnoéMkocTh Boabl, KJk/(kr°C) (¢, = 4,19 xJIx/(kr.°C); t. - cpemuss
TEMITEpaTypa CYIIKH (IPAKTUYECKH MOKHO NMPHHATH t, = t., °C; W - xomuuecTBo
BOJIbI, MCIIOPSIONICHCS W3 OyMmaru, Kr/d; | - SHTaJbIHS Tapa, yJalsieMoro u3
OyMaru, npu cpeiHel Temrneparype Cymku, KJx/kr.
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TeroBbie MOTEPH B CYIIMIIBHOM YaCTH MOKHO OIPEIEIIUTh, 3HASI TEMIOBOM
KOO(QOUIIUEHT TOJE3HOr0 JACWUCTBUSA CYIIMJIBHOM YacTH OyMarojenaTeinbHON
MAIIWHBI 1)

Q06u4 = QnOﬂ/ nms Qnom = Qo6u¢ - Qnozz-

Jl1s mpuMepa omnpezensieM pacxo/ TEIJIOTh AJi CyIIKH OyMaru B
MPUBEJACHHOM BBIIIE pacyéTe.

Macca abcomtotHo cyxoit Oymaru G mo pacuéry Gajianca BOABI U BOJIOKHA
paBHa 4900,7 kr/4, Boael B Oymare, nmocrymnaroiied Ha cymky, W, 7995,9 xr/u.
Ucnapsiercst Boaw! B cymmmibHOM yact Wy, 7618,6 kr/4.

[TonHBII YacoBOM pacxo TEIIOTHI HA CYIIKY OyMaru COCTaBUT
4900,7 *1,3(90 — 25) + 7995,5  4,19(90 — 25) + 7618,6(2660,2 — 4,19 - 90) =
24684918 x/Ix.

3Has cyXocTb Oymaru, mocrynaroiieil B cymmibHyto 4acTth (38%), M0XHO
ONPEIEIUTh PacXol TEIUIOThl Ha cymKy Oymaru. Tepmuueckuit KIIJ[ cymmibHOM
yacTu paBHO 06,6 %. CrnemoBarenbHO, pacxoj TEIUIOTHl HAa CYIIKYy Oymaru
COCTaBUT

Quar= Qoo = Qror : M =24684918: 0,666 = 3704441 : 5217,4 = 7104 xJx/kr
Oymaru.

3Hast CKPBITYIO TEIUIOTY MapooOpa3oBaHUsl MPHU JABJICHUU CBEXKEro mapa

245,2 xlIIa (tabma. 27), paccuntaeM pacxo] rnapa Ha 1 kr Oymaru:
Dy, =7104 :2185,51 = 3,25 Kr/kr.

[IpunsiB motepu mapa B TpyOompoBoAe paBHBIMH S5 %, TOIydUM
dakTrueckuii pacxon napa Ha 1 kr 6ymaru: D = 3,25 : 0,95 = 3,42 kr/kr.

Jlsist GonbIIMHCTBA BUAOB OyMaru MpUMEHSIETCS map JaBieHueMm 2452 ...
343,2 kIla. [TapameTpsl HACHIIIEHHOTO Mapa MPUBEACHBI B TA0JM. 7.

Tabnuya 7
ITapaMeTpbI HACBIIIEHHOT 0 Mapa
Hasnenue | Temneparypa | Temnepatypa | Duransnus, K/x/kr CkpsITas
napa, napa, CTEHKHU napa | Kongenca TEIJI0Ta
k[1a °C HIIHH/IPA, Ta [TapooOpa3oBan
°C us,
kJ>x/kr
98,1 99,1 90 2677,46 | 41491 2262,55
117,7 104,2 92 268545 | 437,10 2240,31
137,3 108,7 93,5 2692,53 | 456,36 2236,17
147,1 111,0 95 2695,39 | 464,86 2230,53
156,9 112,7 96,5 2698,39 | 473,11 2225,28
166,7 114,5 98 2701,12 | 480,86 2220,27
176,5 116,3 99 2703,84 | 488,60 2215,24
196,1 119,6 104 2708,44 | 502,42 2206,02
215,8 122,6 107 2712,46 | 514,64 2197,62
235,4 125,5 110 2716,48 | 526,87 2189,61
245,2 126,7 111 2718,49 | 532,98 2185,51
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255,0 128,5 112 2721,67 | 543,36 2178,31
274,6 130,5 115 2721,85 | 553,75 2171,10
294,2 132,9 117 2726,44 | 558,94 2167,50
343,2 138,0 122 2732,73 | 580,50 2152,23
392,3 142,4 127 2739,01 | 602,06 2136,95

TemnoBsie motepu Qo (KIK/9) MOXKHO OompeAenuTs o hopmyie
Quor =01+ 02+ 03+ s+ Qs+ s+ 0z +Js + o + Juo,

rae (i, (2 - MOTEPH TEIUIOTHI CBOOOJHBIMU y4acTKaMU OYMa)KHOTO IOJOTHA U
CYIIWIBHBIX CyKOH, KJDK/4; (3, (4 — TIOTEPH TEIUIOTHI  JTHHUIIAMH
OyMaroCymuibHBIX W CYKHOCYIIMJIBHBIX MHJIUHAPOB, KJDK/4; (s, (g — MOTEpH
TEMJIOTHI  OTKPBHITOH  OOKOBOW  IMOBEPXHOCTh  OyMaroCymimibHBIX U
CYKHOCYIIWJIBHBIX ~LMIUHAPOB, KJDK/4; (; — TMOTEpH TEIUIOTH OOKOBOM
MOBEPXHOCTHI0O OYMaroCyluiIbHBIX IHJIMHIPOB, MOKPBITHIX OyMarol u CyKHOM,
k/x%/4; (g — moTepu TEIJIOTHl OOKOBOM MOBEPXHOCTHIO OyMAaroCylmmiIbHBIX
UINHAPOB, TOKPBITHIX OyMaroil, HO He MOKPHITHIX CYKHOM, KJ[x/4; (9 — moTtepu
TEIJIOTHl OOKOBOM IMOBEPXHOCTh OyMaroCymIMJIbHBIX ITUIHHAPOB, TOKPBITHIX
CYKHOM, HO HE TMOKpBITBIX Oymarou, kJ[x/4; (0 — mOTEepH TEIUIOTHI OOKOBOM
MTOBEPXHOCTBIO CYKHOCYIIMIIBHBIX IIIJIMHIPOB, MMOKPHITHIX CYKHOM, KJ[K/4.

Bce 5T moTepu paccUMTHIBAIOTCSA MO H3BECTHBIM (DOpMyJamM TETUIOBBIX
pacuéTtoB C y4ETOM IUIOMIAAM TOBEPXHOCTH, M3IIYyYaIOIIEeHd TEIUI0, Pa3HOCTH
Temneparyp W Kod(pQUIMEHTOB TeIUIoONepeiadyl WM TEeIUIOOTAA4YH, KOTOPHIC
OTIPEACTISIOTCS I KaKIOTO CIy4asi OTJCNBHO.

1. IMorepu TermnoTsl (k/>k/4) cBOOOTHBIMU yYacTKaMu OYMa)kHOTO
[I0JIOTHA: Q:=3,6 Fga (t5 - t,),
rne F; — miomans OOKOBOM MOBEPXHOCTH CBOOOJHBIX YYAaCTKOB OYMa)KHOTO
MOJIOTHA C ABYX CTOPOH, M, o' - KOO(M(MUIMEHT TEIIo0TAaun OyMarn BO3IYXY,
Br/(M® - °C); t; — cpenHsisl TeMIeparypa MOJOTHA OyMard cBOGOIHBIX Y4acTKax,
paBHas cpemHeil Temmneparype cyiuku, °C; t, — TemIeparypa OKpYKaroIIero
Bozayxa, ‘C.. F, = 2lbn, rue | - qnuna cBOGOAHOrO y4acTka Gymard MexIy
s apamu (1,1 — 1,2 M 1718 CymIuIpbHOro HUIMHApa quamerpom 1,5 m), m; b -
mUpuHa OyMa)XHOTO TMOJOoTHA (YCJIOBHO NPUHUMAETCS PaBHON HeoOpa3zHOU
mypuHe Oymaru Ha Hakare), M; N - KOJUYECTBO CBOOOJHBIX YYacTKOB
(MpUHUMAETCS PaBHBIM KOJIMYECTBY CYIIMIIBHBIX ITHIUHIPOB).
2. Tlorepu temnoTs! (k/[x/4) cBOOOJHBIMU yYaCTKaMH CYIIMJIBHBIX CYKOH.
q2 = 316 FC axl(tc - ts)’

rme  F. — miomane CBOGOXHBIX YYACTKOB CYIIMIBHBIX CYKOH, M°, &1 -
KO QHIHEHT TEIOOTAaYH CYKHAMH BO3ayxy, Br/(M%.°C); t. — Temmeparypa
CYIIUJIBHBIX CYKOH Ha CBOOOJHBIX ydacTKaxX (IMPHUOJM3UTENIbHO paBHA CpenHen
TeMreparype Oymars Ha CBOOOJHBIX ydacTkax, C.

3. motepu TermnoThl (k/k/4) gHUIIAMM OyMaroCyHIMJIBHBIX IHJIMHJPOB.
VY CcI0BHO MpUHUMAEM, U4TO CyIIMJIbHAS Tpymma pa30uTa Mo mojaye napa u OTBOIY
KOHJIEHCAaTa Ha TPU 1O Ny, Ny, N3 IIWIMHAPOB B TPYIIIIE.
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ﬂd,Z
4
rne  d. - amamerp OymarocyimmiabHOro mwiuHapa, M; K — kosdduimeHt
TEIUIONepeiaur Mmapa BO3ayXa depe3 TOPIEBYI0 CTEHKY IuinHapa, Br/(m*  °C); ty,
ty, 3 - Temmeparypa napa B CyIIHIBHBIX rpymmnax, °C.
Koaddunuent rermnonepenauu K [Br/M* . °C)] BBIYHCIISETCS O dbopmye
K=1 Moy + oI+ 1la,
rae  a; - KOdQPUIMEHT TErIo0TAa4YM OT Mapa CTEHKE CYNMIMIBHOTO IHIUHIPA,
BT/(M2 " °C); 0 - TOIIIMHA TOPLEBOW CTEHKH IWIMHIAPA, M; A — KOd(QHUIHMEHT
TEIIOMPOBOIHOCTH MaTepHaIa CTeHKH IuIHHapa, Br/(m” °C);
02 - KOO(PGUIMEHT TEIIO0Ta4u OT TOPIEBOM CTEHKU LIWJIMHPA BO3AYXY,
Bt/(M* °C).
4. Tlotepu TernoThl (K [/4) THUIIAMU CYKHOCYITHUIBHBIX [TUIMHIPOB.

7Z'd2
Gs=36'2 %2

s =3,6 2

K[, -t )n, +(t, -t )n, +(t; —t,)n,],

K(tn _te)n

c!

rjae - remieparypa mapa, “C.

JlaBneHue mapa B CYKHOCYIIMJIBHBIX IWIMHApPAX MaKCUMalbHOE, T. €.
TaKoe, KaKkoe MPUHATO ISl CYIIKH OyMmaru (JIaBJ€HUIO Mapa, UCMOIb3yeMOro JJis
cyuiku Oymaru 245,2 kIla coorsercTByeT Temmeparypa 126,7 °C.

5. Tlorepum Ttemnothl (k[X/4) OTKpBITOH OOKOBOM MOBEPXHOCTHIO
OyMaroCymmibHbIX [IUIHHAPOB.

95=3,6 ' Kmds[(1 - Ba)ls + (1= Bc)(le—1l6) + (In = L] " [(ts — t)ns + (t2 — t)no +

(ta_t(f)nS]l
rie Ps — kodpduIMEeHT oxBaTa CYMWILHOTO INWIMHApa Oymaroii; [
K03 pHIIMeHT OXBaTa CYMIMIBHOTO IWIMHApPA CYKHOM; |; — mmpuHa Oymaru, M
(YyCTIOBHO TPUHHMMAIOT MMpHHY Oymarum Ha Hakare); |, — mmpuHa (IUIMHA
CYHIMJIBHOTO IHIUHIpa, M; |, - mmpuHa cykna, m; t;, t, , t3 - Temmeparypa
[WJIMHAPOB B MEPBOH, BTOpPO W Tperhedd rpymmax, 'C; |, — Temmeparypa

OKpy:karomero Bosayxa, 'C; d; — mmamerp OyMaroCymidjabHOTO MMIHHIAPA, M;
K — xosddunment Teronepenaun mapa BO3AYyXY depe3 OOKOBYIO MOBEPXHOCTH
6yMaroCymmIbHOro wituHapa, Br/(M* . °C).: K=1:(1/al + &/ + 1/ ay),
rae o- ToiauHa O0KOBOM CTEHKH OyMaroCyIrJIbHOTO HUJTUHIPA M;
A - KO3(DPUIIMEHT TEIIONPOBOAHOCTH MaTepHalia IWIMHApA (I 4yryHa paBHa
62,8 Br/(M*" °C).

6. Tlotepm Temmotbl (kJK/4) OTKPHITON OOKOBOW TOBEPXHOCTHIO
CYKHOCYIIHUJIBHOTO LUINH/IPA.

Qs = 316 ‘K dc[(l _ﬂc)le + (Iu - IC] . (tau_ te)nc;

7. lotepu temnothl (kk/4) GOKOBON MOBEPXHOCTHIO OyMaroCyIHIbHBIX

[WIMHIPOB, TOKPBITHIX OyMaroi u CyKHOM.
q7 = 36 K=« d5|5 ﬁ5[(t1 - tg)nl + (tz - tg)nz + (tg— tg)ng],
K=1: Yoy + /4 + 05/hs+ 0/ + 1] ay),

rae OJg - ToiluHa Oymaru, M; As; — KO3(Q(UIHMEHT TEIUIONPOBOIHOCTH Oymaru,
Bt/(M* . °C); J, — TonumHa CyKHa, M; A, — KO3(POUIIMEHT TEIIONPOBOIHOCTH
cykna, Br/(m " °C).
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8. Ilotepu temnotsl (kx/4) OGOKOBOW MOBEPXHOCTHIO OyMAaroCyHIMIbHBIX
WIMHIPOB, TOKPBITHIX OyMaroi, HoO He MOKPBITHIX CYKHAMM:
Js = 36 K=« dgl(ﬁg ',Bc) [(t]_ - tg)nl + (tg— tg)ng + (t3— tg)n3],
K=1: oy + 1+ 652+ 1l ay).
9. Ilorepu TemnoThl (k/k/4) GOKOBOW MOBEPXHOCTHIO OyMaroCymmibHbIX
HUIMHAPOB, OKPHITHIX CYKHOM, HO HE MTOKPBITHIX OyMaroiu.
Qo=3,6 Krmds(lc -1,) B [(ts —to)ng + (ta—t)n2 + (t3—t,)n3],
K=1: 1oy + /4 + /A 1 ay).
10. [Totepu TemnoTsl (k/k/4) OGOKOBOM MOBEPXHOCTHIO CYKHOCYIIMJIBHBIX
HJIMHAPOB, OKPBITBIX CYKHOM: (10 = 3,6 K7 d.l. (t,—t,)n,
Ortcrona ob1ue nmotepu TerioThl (kJx/4)
Quor =01+ 02+ g3+ Qs+ Qs + s + q7 + gs + Jg + Gao,
OO6mmii pacxon TerioThl (KJK/49):  Quor = Qosw + Qron-
V nensHbIi pacxof TemaoTsl (kx/a Oymarn):  Qyy = Qoow / P,
rae P, — yacoBasi MPOU3BOAUTEIHHOCTh OyMarojienaTeabHON MaIlIuHbI, KI/4.
Y nenbHbli pacxon mapa (Kr/kr 6ymarn): Dy, = Qy, /(1h = 1),
rae |, — saranenms, kJK/kr; |, — sHTaNbINSA KOHACHCATa, KJK/KT.
B T1abn. 8 mnpuBeneHbl 3HaueHUs KOA(PPUIUEHTOB, BCTPEUAIOMIMXCA B
pacyére TEIJIOBBIX MOTEPh MPU CYIIKEe OyMart.

Tabnuya 8
Ko3¢gpunueHTsI TENJI0BBIX NOTEPH
HaunmeHnoBanue koddurimenra Enununa 3HayeHue

Kooduuuent Terooraun 6ymarn Bo3ayxy, o' | Br/(m° . °C) | 5,58 + 3,959
K03 DHIHMEHT TeII00T/ a4 CYKHa BO3AyXy, o'y | Br/(m°. °C) | 6,16 +4,187 9
Ko duumenT remnooriaun napa CTeHKe Br/(M° . °C) 5815
CYIIHAJIBLHOTO ITUIMH/IPA 01
KoadduumeHT Tennoorauu TopieBol CTEHKH BT/(M2 .°0) 5,58+3,95 9
IWUIMHPA BO3ITYXY 0Op
KoaddummenT remmonpoBogHocTr OyMarn — Ag Br/(m . °C) 0,0465
KoadpummeHT TermmonpoBoJHOCTH CYKHA A Br/(m" . °C)

XJIOMTIATOOyMaKHOTO 0,058

HIEPCTSIHOTO 0,038

3.14. PACUET BEHTWISIIIUU 3AJIA BYMATOJEJATEJIBHBIX
MAIINH

IIpu wu3roroBneHun Oymarm Ha OyMaroJesaTelbHONM MalllMHE BBIJIEISIETCA
OTPOMHOE€ KOJMYECTBO TEIUIOTBI W BIaru. Ecium uxX He yJanuTh W3 3aa
OymarojienaTeJIbHOM MalllMHbl, TO YyXYALIAeTCsl Mpoliecc CYIIKA Oymaru, a
UcriapeHHas Bjara OyJeT KOHJIEHCHUPOBATHCS M3 INEPECHIIIEHHOTO BIAaroi Bo3ryxa
U BBINIQZATh B BUJAE TyMaHa WM O[S, YTO MPUBEAET K 0OppIBaM OyMa)KHOTO
MOJIOTHA W BBIMYCKY HEKOHAMIMOHHOW Oymaru. IlosTomy mans HOpManbHOMN

54



paboThl CYHMIMIBHON YacTh OymarojenaTeslIbHON MallMHbBl HEOOXOJUMO YIAIHUTh
BJIQKHBIN BO3/IyX U 3aMEHUTH €T0 CBEKUM, CyXHUM.

KonnuecTBOo BO3mMyxa, MoAaBaeMoro B 3ayl OyMmMarojenaTelbHONW MAaIllUuHBI,
3aBHCHUT OT €r0 OTHOCUTEIHHOU BIAYKHOCTH M TEMITEPATYPHI.

B 3uMmHee Bpems XOJIOOHBIM BO3AYyX, IIOCTYHAKOIIUMNA B IIOMEIIECHUE,
peIBapUTENbHO TOJOrpeBaeTcss B Kajopudepax cHadala 3a CU€T TEIUIOTHI
OTXOJSIIET0 BO3/1yXa, 3aTeM CBEXKEro rnapa, rnogaBaeMoro B kanopudep. [lortomy
IpY MPOEKTUPOBAHUYU BEHTUJISILIMU BElyT Ha Harbosiee HeOIaronpusTHBIN NepUo/;:
pacy€T KoJIMYecTBa MoAaBaeMOro BO3AyXa Ha JICTHUM MepuoJ, Ha CaMbli JKapKUid
MecsI] B rojay, a pacuéT KOJIMYECTBAa TEMIIEPATypbl, 3aTPau€HHOr0 Ha Harpes
MOCTYMAIOIIETo BO3/lyXa, - Ha 3MMHUN EPUO.

TemnepaTypa u oTHOCHTENbHASI BIAKHOCTh OTXOJSLIETO BO3/AyXa M3 3ala
OyMmarojenaTeNbHbIX MAIIMH 3aBUCUT OT THMa BeHTHW AU, [Ipu mpoexTupoBanuu
BEHTWIALIMOHHBIX YCTAHOBOK 0€3 pereHepanuy TEeIIOThl OTXOMSIIEro BO3IyXa
TeMIlepaTypa OTXOAAIIEr0 BO3AyXa HpHHEMaercs pasHoit 35 — 40 °C, a
OTHOCUTENBbHAsA BAAXHOCTh 70 — 75%. bonee BpICOKas TeMIieparypa OTXOASALIETO
BO3/lyXa HEJOMyCTHUMa, TaK KakK CO3JAar0TCsl HEHOpMajbHBbIE YCIOBHs pabOThl B
3ajie OyMarojenaresibHbIX MaIlliH.

CoBpeMeHHbIE BEHTUJISIIMOHHBIE YCTAHOBKU C TEINIOOOMEHHUKAMU TPeOyIoT
YCTaHOBKHM KOJIMaKa Haj CYUIMIbHONW YacThlo. Temmneparypa OTXOISIIEro Bo3ryxa
t, npuHuMaercs paHoit 45 — 50 °C, ero oTHOCHTeNbHAS BIKHOCT ¢y 60 — 65 %.
Temneparypy B MOMEIIEHHWH 3aia OyMmarojaenaTeIbHOM MAaIIuHBI TPUHUMAIOT
paBnoii 20 — 23 °C.

Pacxon cyxoro Bo3ayxa (Kr/d) Ui yjAajJeHUs HCHapsiouieiics Biaru
onpenessitor o gpopmyne: L =W 1000 1,1/(dyp, — d,@,),
roe dy, d, - comepxanue Biaru B 1 KI yXOAAIIEro W MOCTYMAIOIIETO BO3LyXa
npu noiHOM HacelmieHus, ' (CopaBoYHMK OyMakHHKA, T. 2;  @n @y
OTHOCHUTENbHAS BIIAXHOCTh TOCTYMAIOIIEr0 M yXOAsmero Bo3ayxa; 1,1 -
KOO(POUIIMEHT, yYWUTHIBAIOMIMA  WCIApeHWe BJIark B MOKPOHW  4YacTu
OymarogenatenbHoi Mammubl; W - KONMMYECTBO BIIArW, HCHAPSIONICHCS B
CYIIWJIBHON YaCTH MAIlIMHBI, KI/4.

BeHTuns1noHHbIE YCTAHOBKM pAacCUMTAHHBbIE Ha 00BEM ylajasieMOro BO3/ayXa,
KOTOPBIN 3aBUCHUT OT €r0 TEMIIEPATYPHI.

OO6BEM BO3/yXa, IOABAEMOT0 B 3al OyMarofe/aTelbHBIX MAIIMH (M/4),
paBHa: L™ =Lly,
rJle Yt - ITIOTHOCTB BO3yXa MU Temrepatype t, kr/m’,

Tak Kkak TUIOTHOCTH BO3AyXa TMPU TIOJIHOM HACBHIIIEHUH W TIOBBIIICHUU
TEMIEpaTypbl  CHIKaeTcs, TO O00bEM BO3dyXa, I[0JJaBa€MOro B  3all
OymarojenaTeNbHON MAaIIMHBI, MEHBIIIE, YeM yAaasieMoro (JIETOM NMPUMEPHO Ha
1%, 3umoii Ha 20 — 25 %).
[1noTHOCTH BO3yXa IpU TeMIepaTtype t MOXKHO onpeAenuTs U3 GopMy
y/yl =T 1/ T 0
Yt =yo T o/Tt
/i€ o — IVIOTHOCTh BO3/lyXa Mpu aOCOIIOTHOM HyJie, paBHas 1,293 Kr/M;
To=273+ t°C; T; =273+ t°C
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vt = 1,293 /273/(273 + t).

Pacxon TemmoTel A MOJOTpEeBa MOCTYIAIOIIETO BO3AyXa OMPEIESISIIOT U3
TEIJIOBOro OajlaHca KakK pa3HUIly MEXJIYy pacxoJoM TEIUIOTHI B 3aje
OyMarojmenaTeNbHBIX MAIIMH M TPUXOJOM TEIJIOTHl B 3]l IS CO3JIaHHS
HOPMAJILHBIX YCIIOBHI paOOTHI B 3ajie 1 HOPMAJILHOTO IpOoIiecca CyIIKH OyMary.

[Tpuxoxa temnoTsl (kx/49) paccuuThiBaroT 1o Gopmyie

Qupix = Q1 + Q2+ Q3 + Q4 +Qs
rae Qi — remnoTa, otaoBaemas napom, kJx/4; Q, — TeriaoTa MOCTyNaroniero B 3al
(Hapy>xHoro) Bo3ayxa, kJlx/4; Q3 — Temiora OymakHod maccel, K [x/4; Qg —
TEII0Ta CBeXKeH Bobl, KJ[k/4; Qs — Terutora Tpenus, kJHk/d.
Ql — D(In - IK)!
Q2 = I—n IC ,
Q3 = (Gn (S WH Cg ) tM;
Q4 =Wec, t,; Qs =3600kN

rie D - pacxon mapa B CyNIWIBHBIX IWIMHApAx, Kr/4; |, - sHTamenms mapa,
kJIx/kr; |, - sHTampnus koHacHcaTa, KJDK/Kr; Gg -  KOIMYECTBO BOJIOKHA,
MOCTYIAIOIIET0 Ha OyMmarojelaTrelbHyl0 MAIlUHY, KI/4; Cg — yJeldbHas
TEIIOEMKOCTh BoJoKHA, KJDK/(kr.°C) [cs = 1,22 — 1,3 xJIx/(xr.°C)]; W, -
KOJMYECTBO BOJbI, MOCTYMAIONIEH C MAacCOW, KI/4; ¢, — yJelbHas TEIIOEMKOCTh
Bobl., KJ[x(kr°C); [c, = 4,19 xIx/(xr.°C)]; t, — Temneparypa OyMa)XHO Macchl,
oC; L, = pacxoj npuxosiinero Bo3ayxa, kr/4; t, — remmneparypa Bo3zayxa, oC; K -
KOd(h(PUIMEHT, YKa3bIBAIOIIMKA KaKoe KOJIMYECTBO MEXAaHWYECKOW DHEPruu
MEPEXO/IUT B TEIIOBYIO U 3aBUCAILIMNA OT TUMA NOAMMUIHUKOB (mpumepHo 15%); W
- KOJMYECTBO wucHapstomeics Biaru, kr/4; N - cymMMapHas MOIIHOCTb
AIIEKTPOBUTATENEH, OOCTYKUBAIOIINX OyMaroaenaTenbHy0 Mamuny, KBT (1 kBT
=1 xJIx/c); | . — sHTANBIHS CBEXETO (MPUTOYHOTO) BO3ayXa, KJK/KT.

Pacxon ternotsl (k/x/q) onpenenstor mo ¢popmyrie

an =Q6 +Q7+Q8 +Q9,

rine Quuux = Qe - Temora, ynocumas Oymaro, k/x/4; Q7 — Ternnora ynocumas
BJIQXKHBIM BO3AYXOM, KJ/[/4; Qg — TemioBbie notepu 3nanus, K x/4; Qg —
TEIJI0Ta, YHOCUMAsl CTOYHBIMH BOJIaMu, KJ[x/d.

Qs =(GsCs + WsC)ts

Q7=Lyly

Qs =3,6KF(t; - t,)

Q9’= WCm Cs tCm’
rie G; — yacoBas BeIpaboTKa abCOMIOTHO CyXxoi Oymaru, kr/4; W; — KoTu4ecTBo
BOALI B Oymare, Kr/a; cg — temioéMkocth Oymaru, kJDx/(kr . °C); t; —
Temrepatypa Oymaru mepea xoiomwisHukoM, “C (06srano t; =60...80 °C); L, —
pacxon yXoIsILero Bo3ayxa, Kr/d; |, — sHranenus yxonsuiero Bo3nyxa, k/x/kr; K
— K03 PuIMeHT TerTooTAaYN OEpETCS OTACTBHO IS KaKIOTO THIA U3ITyJaroIIeH
TEIUIOTY TMOBEPXHOCTH, BT/(M2 . °C); F - muromane m3imydaromieil OBEPXHOCTH,
M t,t. - TeMmmepaTypa BHYTpU u cHapyxu momemerus, °C; W, — KOIHYECTBO
CTOYHBIX BOJ, YXOJSAIIMX M3 3ajla OymarojenareiabHblx MamuH (ycioBHo W,
PaBHO KOJIMYECTBY CBEXKEW BOJIbI, PACXOJlyeMOM Ha MPOU3BOJICTBO Oymaru), Kr/d;
t., — TemrepaTypa cTo4HbIX Boj, "C.
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3nauenust kodhdumuenta Terwooraaun K Br/(M°.°C); depe3 BHYTpEHHHE
nsepu — 1,395, gepes Hapyxuble creHel — 1,511, yepe3 okna — 2,674, yepes
KpoBito — 2,558, uepes oy — 1,628.

Tenmonorepu yBenmnuuBaroT Ha 20 — 25 % g yuéra BIMSAHUSA
BEpOOOOPYAOBAHUS.

Pacxon TenaoThl Ha BEHTUIISIUIO ONPENETSIOT 1Mo (hopMyJie

QB = ny - annx

Pacxon mnapa Ha BeHTWIALMIO (€CIM CBEXUH BO3AYyX HEOOXOIUMO
0JIOTpeBaTh B Kanopudepax) cocraBur: D = Q, /r .

rjae I — CKpbITasg TeIUIOTa NapooOpa3oBaHHs Tapa MpPHU JIaBICHUH,
MPUHSATOM B KadecTBe pabodero, kx/kr (cMm. Tadm. 27).

[Inomans TOBEPXHOCTH TEIIOOOMEHHHMKA pPACCUMUTHIBAIOT, HUCXOIsd U3
KOJIMYECTBA  TEIUIOTHI, 3aTpauvBaeMOM Ha  JIOMOJHUTEIBHBIA  TMOJOTPEB
IOCTYHAOLIETo Bo3ayXa cBexuM mapoM.: F = Q,/ KAt,
re - IUIOMAAb MOBEPXHOCTH TEILIOOOMEHHHKA, M°, K — Kod(hdumueHt
TEIIoNepeaauH, BT/(M2 . °C) (3aBHCHT OT THIIa TEIUIOOOMEHHHKA); Al — CpeaHss
MoJie3Hasi Pa3HOCThb TeMIlepaTyp TPEIIIEro M HarpeBaeMoro BO3Jayxa IMpHU
npotuBoToke, °C.

PaccuuTtaB momags MOBEPXHOCTH TEIIOOOMEHHHKA, MOJOUPAIOT YHCIIO
IUTACTHH B MAKETE U YKCIIO MTAKETOB.

Haubonee pacnipocTpan€HHBIN pa3Mep MUIACTUH B TEIUIOOOMEHHUKAX: JUTHHA
I= 1370 mm, mmpura b = 500 MM, TommuHa mwacTHHBL 6 = 1,25 MM, 3a30p MEXKIY
miacTuHaMu h = 5 MM, pabovas mmpHHA KaHana D, = 370 MM, Iuiomanb
ceueHnus mieaesuagoro kagaima f =5 * 370 = 1850 MM = 0,00185 M-,

BentunannonHas ycTaHOBKa COBPEMEHHOM OymarojiesaTelIbHOW MAIllUHBI,
3aKPBITOM KOJIMAKOM, COCTOMT W3 HECKOJIbKUX TMapajuielibHO BKIIOUEHHBIX
YCTAHOBOK, Ka)KJ1asi U3 KOTOPBIX COCTOUT U3 JIBYX BEHTHJISTOPOB, (IPUTOYHOTO U
BBITSKHOTO) U TETJIOOOMEHHUKA.

OnpenenuB KOJIMYECTBO BO3/1yXa, HEOOXOIUMO JIJIsi BEHTUIISILIUM, BEIOUPAIOT
THUIT BEHTUJISITOPA MO KaTajaory BEHTHJISTOPOB.

B kadecTBe TPUTOYHBIX BEHTUJIATOPOB 4Yallle BCETO MCHOJB3YIOT
HEHTPOOEKHBIE BEHTHIIATOPHI, 0OecreurnBaroniie nojaayy so3ayxa a0 80 teic. m3/4
u napneHue 490 Ila, a B KayecTBE BBITSDKHBIX OCEBbIE BEHTHJIATOPHI,
obecnieunBaronre noaaqy 10 80 ThIC. M/au nasiienue 245 Ila.

3.15. PACUET NIPUBOJA

[TpuBox OymarojenatrenbHON MAaIIMHBI MOAPA3NCTSAETCS Ha JBE YACTH:
OPUBOJ ~ TOCTOSIHHOM  4yacTh  OymarojenarelbHOM  MammHbl  (HACOCHI,
nepeMelrBalole ycTpoicTBa B 0OacceliHaX, OYMCTHAs ammaparypa U J1p.) U
MPUBO/] IEPEMEHHON YacTu OyMaroiesiaTeibHOM MalluHbI.

[IpuBO MOCTOSAHHOM 4YacTH MaIlMHBI  ONPENENAIOT TMpU  BbIOOpE
o0opyaoBaHus (M3 CIPAaBOYHUKOB, KATAJIOTOB U T. 11.).

VY aenwHbId pacxon dnekTposHepruu (KBtu/T = 3,6 kJk/T) Ha OCTOSTHHYIO
4acTh MAIIUHBI onpenesior mo gopmyine: Ny, =Y NT/P,
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rae YN — cymMma MOIIHOCTEM BCEX DJIEKTPOJIBUTaTENIel MOCTOSHHOM YacTu
mamunbl, KBt; T — mepuon ¢akxtudeckoid pabOThI 3THX 3JIEKTPOABHUraTeNeH 3a
CYTKH, 4; Py — CyTOUHAsA NPOM3BOAUTEIHLHOCTh MAIINHBI, T.
MontHOCTh IEPEMEHHOM YaCTU MAIIMHBI MOKHO OTIPEACIIUTh HECKOIBKUMU
METOJIAMH.

1. Meron yaenpHBIX MoKa3aTenei pacxoaa MomiHoct: N =mb g
rie M — yaeiabHbIM TOKa3zaTeldb MOTpedsasieMord MONTHOCTH, KBT * mun/(M.M)
(CipaBouHMK OyMakHHKA T. 3. D - mmpuHa MamuHel, M; ¢ - CKOPOCTh MAIlIMHBI,
M/MUH.

2. MeToJ MOAIeMEHTHOTO pacxoaa MoTpedIsieMoil MOITHOCTH. OnpeaensoT
TATOBBIE YCWJIMSL B OTHEJIbHBIX YacTAX MAaIlMHbl U IO HHUM PACCUUTHIBAIOT
cpeaHor nmoTpedisemyro MomrHocTh (kBT): N =T 9/(60 * 1000),
rae T — taroBele yeunus, H; $- ckopocTb Oymaro/ienareabHOW MalliHbI, M/MHH.

Tsrooe ycumme: T = f B,
riae f — ynenbHOe TsaToBOe yewime (Ha 1 M mupunbl ceTkn), H/m (cm. CripaBouHUK
OyMaxkHuka T. 3.); B, — lIMpUHA CETKHU, M.

TsaroBoe ycunue T onpenessitoT SKCIePUMEHTAIbHO-PACUETHBIM MTyTEM UITU
U3 TaOJuII.

MakcumanbHoe TIroBoe yerne: Tyae = Ta00 Kyae Ku[1 + C g (¢ - 200)],
rae Tog — cpeaHee TAroBOE yCHIIME CEKIMU MpU CKopocTH MamuHbl 200 M/MuH,
H; Kyae — K03QdUIIMEHT MakcumyMma, i CETOYHOM 4YacTH M XOJOJUIbHUKA
Kyae=1,4, IJIsI MOKPBIX MPECCOB CYLIMJIBHOM 4YacTH, KaJaHapa U HakaTa K. =
1,25; K, —momnpaBouHBI KOI(PGUIMEHT, 3aBHCAINICH OT THIIA ITOIIITUITHUKA
(CKONBXKEHUS WM KadyeHus); OH pa3WyeH Mg cekiuuu wamuHel; Cg -
KOA((DUIMEHT MPONOPIIMOHAIBHOCTH, 3aBUCSINEH OT BHJIa CEKIIMH, $- CKOPOCTh
OyMa)kKHOTO TOJIOTHA, M/MUH.

3. MouHocTs anektpoaBuratens (KBT) nns OymarojenaTtenbHONW MalllWHbI
(Tpu OJTHOM JIBHTATEJIE) MOXKET OBITh PACCUMTAHA IO CIEAYIOMICH MPUOIMKEHHON

. N=aB +0,55) [1+-2|g,
dbopmyie a(Be ) ( + 630}9

riae B, — IMpHHA CeTKH, M; § — Macca 1 M° GyMaru, T, 9 - CKOPOCTb OYMasKHOTO
NOJIOTHA, M/MUH; 0 — KO3((QUUUEHT, BbIpaOaThiBa€MOil OyMaru, a TakXe OT
CKOPOCTH MalIWHBI; Al TOHKON Oymaru npu 9< 150 m/mun o = 0,15...0,23, ans
Oymaru juig nedatu pu 9 < 300 m/mun o = 0,23...0,3.

PaccunTaB MOIIHOCTB, BEIOMPAIOT MO KATAIOTy HEOOXOIUMbIN
AIIEKTPOJBUTATEIND JIJIs1 OyMaroieaTeIbHOM MaIlMHBI.

C yuérom KIIJI nepenauu m yBeIM4eHHs] CKOPOCTH MAILMHBI IpU paboTe
MOIITHOCTh JICKTPOJABUTATENS AOJKHA ObITh Ha 25 — 30% Oomblie pacyETHOM.

VY nenwHbIl pacxon nekTposHepruu (KBT.u/T = 33,6 k/[>k/T) Ha mepeMeHHY10
4acTh MAaIlIUHbI

N'y: =>NT/Pgy,
rae > N — cymMma MOUTHOCTh 3JIEKTPOABUraTeNnel, 00CIyKUBaoIUX MalluHy, KBT;
T — nepuox pabotsl MamuHbl B cyTkH, 4 (T = 22,5...23,5 u); P, — cyrouHas
IIPOU3BOAUTEIBHOCTD MAIIUHBL, T.

VY nenbHbIN pacxo 3JEKTPO3HEPTUU IPHU BbIPAOOTKE OyMaru Ha MallllHe
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Ny = Ny + N7y,

[lo okoHUaHHMHM BceX pacdy€ToB HEOOXOAUMO JaTh TaONMIy YAEIbHBIX
pacxoJ0B ChIpbi, XUMHUKATOB, BOJbI, Mapa U 3JIeKTposHepruu. Tabmuma Oyxaer
CIIy’KUTb OCHOBOH I ONpeleseHus ce0eCTOMMOCTU BbIIycKaeMoil OyMaru npu
pacu€re SJKOHOMUYECKON 4acCTH IPOEKTa.

[TokazaTtensmu KadecTBa, 00ECIEUMBAIOIIMMH OCHOBHBIE MOTPEOUTEIHCKUE
CBOJCTBa IHCYeil GyMar SBIISIOTCS: Macca B 1 M%, CTeNeHb MPOKJICHKH, 6JIH3Ka
PO3PaYHOCTh, INIAJIKOCTh, TPOYHOCTH MOBEpXHOCTU. Macca Oymaru miomaapio 1
M2 onpenensercs mo ['OCT. [Tucuas 6ymara BeipabarsiBaeTcss Maccoit 60 10 80 r B
1 M°. JIyisi M3rOTOBJIGHHS IIKOJBHBIX TETPAeH JODKHA HCIIONIB30BATECS OyMmara
maccoii He MeHbIe 65 r B 1 M°. Macca OyMaru Jijisi COBpEMEHHBIX KOIIPOBATBHBIX
anmnaparoB , Ja3epHBIX U MATPUUYHBIX MPUHTEPOB JOJKHA ObITH HE MeHee 80 T B 1
M. Cren IIPOKJIEMKHU SIBJISIIOTCSI OCHOBHBIM II0OKA3aTeJIEM XapaKTEepU3YyHOLUN
NPUTOAHOCTh Oymarn mis  muchMa depHwiamu. CTemeHb MNPOKICHKA B
3aBUCUMOCTH OT HA3HAYEHUM W HKCIOJIb30BaHMUS OymMaru MOXKET OINpeAessITCs
pPa3IMYHBIMU METOJaMHU MO KOJUYECTBY BIUTABIICHCS JKUAKOCTU MPU TOJIHOM
norpyxenuu obpasua 6ymaru (I'OCT), mo BpemMeHU NMPOHUKHOBEHHUS >KUIAKOCTH
yepe3 JUCT Ha o0patHyro ctopony Oymaru (I'OCT), mo BpeMEHH MOTJIONIECHUS
Kalyld BOJbl WJIM JAPYTOM >KUJIKOCTH HAHECEHHOW Ha MOBEPXHOCTh Oymaru (
I'OCT) u T.1.

bemuszna 6ymaru onpeaensiercs o 'OCT. Iumemy 6ymary BeipaOaThIBalOT C
ontu4eckuMu oroenuBaronmmu Berecrsamu (OOB) u 6e3 Hux. B cooTBeTcTBHM €
tpeboBanusimu ['OCT Onuska Oymaru pa3nuuHbIXx HOMEpoB u Mapok 0e3 OOB
cocrasisieT ot 60 1o 83 %, c OOB ot 80 u Beime 100 %. [Ipucyrcrsun OOB
HEJOMYCTUMO B MHCUEW Oymaru, MCHOJb3YyEeMOW /Jii WM3TOTOBJICHUS IKOJIBHBIX
TeTpaiel, TaK KaK M0 3aKIOYEHUI0 MEIUKOB BbICOKAs O€IM3HAa U KOHTPACTHOCTH
TekcTa, a Takxke Hanuare OOB oTpuriatenbHO BIAMSET HA 3pEHHUE, OCOOCHHO JeTen
U TMOJPOCTKOB, Uil TOKYMEHTOB JOJI'OBPEMEHHOTO XpaHeHus, mockoyibky OOB
CIOCOOCTBYET YCKOPEHHUIO CTapeHus: OyMardu.

Henpo3paunocts Oymaru omnpenensiercss mo 'OCT. bymara nomkHa UMeETh
HEMPO3PAYHOCTh, MO3BOJISIONIASI UCPIB30BATh ISl MHUCbMa 00€ CTOPOHBI JIMCTA,
VCKJIFOYAIOIIYI0 TPOCBEYMBAHUE TEKCTA HUKEIIEKAIIUX JIUCTOB. B cOOTBETCTBUU C
tpeboBanusimu 'OCT 3HaueHue mokasaresiss HEMpO3pPauHOCTH JJisg OymMaru Maccou
Gonbire 60 T B 1 M° He MeHee 85 %.

I'magkocts Oymarm  ompenensiercs mno ['OCT. [Ilucuas  Oymara
BbIpa0aThIBAETCS KaK MAIIMHHOW TIAJKOCTHIO C HCIOJIB30BAHHEM MAIIMHHOTO
kanauapa ( 30....80c) tak u o6padoranHoit Ha cynepkananape (80 .... 250). Ilpu
KaJlaHJPUPOBAHUHU YIYUIIAIOTCA TIaJKOCTh, pelibe(d MOBEpXHOCTH M BHEUTHUHN BH]T
Oymaru.

[Ipo4yHOCTh MOBEPXHOCTU SIBJISIETCS BaXXHBIM MOTPEOUTEIILCKUM CBOMCTBOM
nucueid Oymarn. Huskas NpoYHOCTh MOBEPXHOCTH XapaKTEpU3YeTCs ClIa0bIM
3aKpEIJIEHUEM BOJIOKOH M HAIMOJHUTENSI HA MOBEPXHOCTU Oymaru, 4yTO BbI3bIBAET
MOBBIIIEHHYO JJOMKOCTh OyMaru.

CopHocTh Oymaru — HaluM4yMe HAa MOBEPXHOCTH OyMaru NOCTOPOHHHX
BKJIFOUEHHH, OTIMYAIONIMXCS Ha LBET oT obmiero ¢ona. Hamuume copHocTu He
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TOJIBKO yXYJIIAeT BHEIUHUN BUJ (IIOKa3aTeslb 3CTETHYHOCTH, OymMaru, HO MOET
BBI3BIBATH 3aTPyAHEHUS IPU MUChME TpU paboTe rpadoHOCTpOUTETIEM.

3.16. PEXKUM PABOTbBI IPOU3BOJACTBA

bymaxkHoe MpPOM3BOJACTBO pPabOTaeT HEMPEPHIBHO KPYTJble CYTKH B TpHU
cMenbl.  OcraHaBnuBalOT  OyMojenaTelbHblEe  MallMHBl U OCTallbHOE
BCIIOMOTaTeIbHOE 000PYAOBaHUE JIUII IO TEXHUYECKON HEOOXOIUMOCTH.

PaGouee Bpems OymarogenarenbHbIX MammH 23 4 B cyTkd. OJIuH yac
IJIAHUPYIOT TEKYIIHM PEMOHT, OCMOTpP MAalllvH, IPOMBIBKY U CMEHY OIEHKbI.

[InaBHO — MpeayNpeauTENbHBI PEMOHT MPOU3BOAUTCSA KaxKIble 15 CyTOK u
nautest 12 94 wnum 24 9 exxemecsauno. Kpome Toro, miiaHupyeTcs eXXeHe1eIbHO 0/1Ha
KpyIlHasi OCTaHOBKA BCEro MpeAnpusTUs Ha 3-4 JOHSA N7 NMPOBEICHUS CPEIHETO
PEMOHTA Ha MPOU3BOJICTBE U B MAPOCUIIOBOM XO3SUCTBE.

CnemoBarenbHO pacyer KOJIMYECTBO pabouunx JHEN TUTSL
OymarozenaTenbHOTO MamuHbl cocTaBiset 340-350.

3.17. BBIBOP ACCOPTUMEHTA

1. Bri6upato OymaryNe 0.

Bbymary Ne 0 m3roraBiauBaloT u3 O€lIEHOW LIEJUTI0I03 C BBEICHHEM HE MEHee
25 % xsonkoBOW 1eI0N036l bymara mnpenHasHaueHa Uil IOKyMEHTallUd
BBICOKOM KaueCTBEHHOW MPOJYKIMHU JOJITOBPEMEHHOTO XpPAaHEHHUS M CYBEHHUPHBIX
OyMaxHO-0OenoBbIX u3nenuil. bymara coctout uz 60 % XJIONKOBOW LEIIOJIO3bI U
40 % CynbdutHoi nemnono3sl. B ron usrorasnusatorcs 20 % 6ymaru Ne O ot
o011eit Macchl MPOU3BOAUMOM MPOAYKLIUH.

2. Bri6uparo 6ymary Ne 1 A.

bymara Ne 1 umzrorasmuBator u3 100 % Ho#t Genenoit memntono3bl. bymara
IpelHa3HaueHa i1 JIOKYMEHTalWd MPOJODKUTEIBHOIO W CPEOHEro Cpoka
XpaHEeHUS! U KadyeCTBEHHbIX OyMmakHO-OenoBbix wu3genuidl. bymara Ne 1
usrorasnuBaetcs u3 100 % cynbdurnoit nemtonossl B roa 30 % ot obiieit Macchl.

3. Bri6uparo 6ymary Ne 1 B 1-copr.

Ona wusroraBmuBaerca w3 80 % cynbdutHOM  nemwmono3sl U 20 %
MakyJatypsl — 25 % ot o011ei Macchl B TOI.

4, Bribuparo 6ymary Ne 2.

Bbymary No2 u3roraBnuBaroT U3 OeJIEHHOM IEJUTIONI03bI ¢ BBEJACHUEM Ha Ooliee
50 % Oemnoit ApeBECHON MACCHI.

bymara mpenHasHaueHa IS HM3TOTOBJICHUS OlaHKa OyXraiarepckoun
OTYETHOCTH, NEPBUYHONW YYETHO — OTYETA, CONPOBOJIUTEIBHO - TPAHCIOPTHOM
JOKyMEHTAIlM! H JEHIeBhIX OyMakHO — OenoBbiXx wu3aenuil. bymara Ne 2
usrotaBiuBaetrcs U3 70 % cynbdutHOM 1emttono3sl u 30 % mpeBecHOl Macchl.
N3roraBnuBaoT 25 % oT 001ell 0yMa)KHOM Macchl B IO/,
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IMoka3zaTesn kayecTtBa nucyei Oymaru no 'OCT 18510-87

Iloka3arein

Howmep Oymaru

Meton
UCTIBITAHUSA

Macca 1M° 6ymaru

Nel A

Nel Blc

No2

CreneHb TNPOKJICHKH HE
MmeHee MM

Pa3pbiBHAs JJIMHA B

CpeIHEM o 2
HalpaBJICHUSIM, M,  HE
MEHEE.

I'magkocTts Oymaru
KaJIaHAPUPOBAHHOMN

Mall.IrJIagKOCTH.

bemuszua 150 % He MeHnee
0e3 omruy oTOEN.C ONTHY
oTOoe.

Henpo3paunocte %, He

meHee. [[ns 6Gymaru maccoi
2

60rs 1 m".

Bnaxnaocts %

COpHOCTB-YUCIIO COPUHOK
na 1 M® wiomane cB.0.1 1o
0.5 wmm 2. Copusku
mw1.ce.0,5 w~MMm  2.Ywmcio
COPUHOK Ha Im2
miomageo: ¢B. 0,1 mo 0,5
MM 2 BKJI

Cs. 0,5 nmo 1,0 mm 2
BKJI.CBbIIIE 1,0 MM.

3.18. PASBBUBKA ACCOPTUMEHTA

20 % 1. NeO 60 % X10MKOBOM IEJTIOI03HI,
40 % cynb(GUTHON LEILTIONO3bI.
30% 2. Nel A 100 % cynb(puUTHON LEIITIOIO03BI.
25% 3. Nel B 1-copt 80 % cynbhuTHO 1EITION03HI,
20 % MaKyJatypsl.
25% 4. Ne2 70 % cynb(UTHOMN 11EIUTIOIO3HI,
30 % apeBecHO# MacChl.

B roa uzroraBiuBaercs 5 ThICAY TOHH NPOAYKIIUH.
B roay 349 pabouux nueit, 23 pabouyux yaca B CyTKU

1. Pacuet nmo Gymare Ne 0

5000-100 %
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X-20%  X=1000 ToHH B romu.
B cytku: 1000/349=2,9 TonH/TO
B uac 2,9 /23=0,13 Tonn/4yac

2. Pacuer o Oymare Ne 1 A.
5000 - 100 %

X-30 % X = 1500 Toun/roxg

B cytku 1500/349 = 4,3 Tonn/cyT
B yac 4,3/23 = 0,19 tonHn/yac.

3. Pacuer o 6ymare Nel B 1-copr.
5000-100 %
X-25 % X=1250 Tonn/ron
B cytku: 1250/349= 3,6 TonH/cyT
B yac 3,6/23=0,16 Tonn/yac.

4. KoaudectBo mpou3BoAuMOi Oymaru Ne 2 aHAJIOrMYHO KOJIMYECTBY
oymaru Nel B 1-copr.

3.19. PACUEKT CBIPHS

1. Pacuer cripps o 6ymare Ne(

X1onkoBas 11eJIII0J103a CyJIb(UTHAS EIITI0N03a
2,9-100% 2,9-100%

X-60% X-40 %

X=1,74 1/c. X=1,16 1/c

2. Pacuer coipns o Oymare No 1A.
100 % cynbdutHOM 11eUTI0N0361 = 348,9 T/C.

3. Pacuer cpipbs mo 6ymare Ne 1 B

CynbduTHaS 1EIUTI0I03a MakyJiatrypa
3,6 - 100% 3,6-100%
X-80% X-20 %
X=2,88 1/c X=0,72 1/c

4. Pacuet coipbs o Oymare Ne 2.

CynbpduTHas 1EITI0I03a JlpeBecHast macca
3,6 —100% 3,6- 100 %

X-70 % X-30 %

X=2,52 1/c. X=1,08 1/c.
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Pacuer accoprumeHnTa

BripabaTeiBaeTcsi TOHH
Ne Oymaru B ron B oymu B e
e 1000 29 013
NelA 1500 43 0,19
Ne 1 B Icopr 1250 3,6 0,16
N2 1250 36 0,16
Hroro 5000 14,4 0,64

OOmmii pacxox coIpbsi AJIs1 MOJYy4YeHHS MUcYell Oymaru B

CYTKH
Bun ceipps Teopetnuecku IpakTiriecku ¢ yaeTom 3
AL CPIP p % mnoteps
XJIOTIKOBas IEJIII0JI03a 1,74 tonH 1,935 TonH
CynbduTtHas
LIEJUTIOJI03a 1.16 ToHH 2,393 ToHH
Makynarypa 0,72 Toun 0,801 tonn
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Hpesecnas macca 1,08 ToHH 1,202 Toun

3.20. OCOBEHHOCTH TEXHOJIOT WU MTPOU3BOJICTBA
IMUCYEU BYMAI'H

Jnst  pgocTwkeHus  HEOOXOJWMOW  CTEMEHW TMPOMUCKA  BOJIOKHHUCTYIO
CYyCIIEH3HMI0, TMpEIHAa3HAYEHHYIO IS M3rOTOBJICHUs OyMard, oO0pabaThIBaroOT
ruapodobm3upymmuME 1o0aBkamMu (Ipokiieiika B macce). B Hacrosiiee Bpems
JUISL 3TOW LIeJIM NMPUMEHSIOT Pa3jiu4Hble MPOKJIEUBAIOIINE BEUIECTBA U CIOCOOBI
IIPOKJIEHKH.

Kucnerii cmoco6. Ilpm TpaguIMOHHOM KHCIOM cHoco0e IPOKICHKH B
KaduecTBe TUAPOGOOU3UPYIONIETO BemecTBa (KJes) HUCIOIb3YIOT MPOIYKThI
pPa3IMYHOM CTENEHU OMBUICHUS XMBUYHOM WM TaJoBOM XaHU(M, JHUOO uX
Moaudukanuu. Hanbosnee yacto npokieiiku nucueid OyMaru MCIONb3yIOT Oenblid
KaHU(OIBHBIN Kl ¢ coaep:kaHueM cBoOoaHOM cmoibl ot 15 mo 30 %. [Jns
ycuienus 3¢ dexra npokierku (ruapodoOu3aii) HHOTAa UCIONB3YIOT J00aBKH
paduHa, uepe3ruHa u T.1.

IIpu sTOM KauecTBE oOcaauTeNsl NPUMEHSIOT CEPhI KUCIBIM aMMOHUU,
IMHO3€eM, KBacubl. [Tpokieliky kinanyT B kucisiid cpene npu pH 4,3 ... 5,5. Jlud
NOBBIIIEHUA 3HaueHus pH mpokieldiku B KadyecTBE OCaguTeNsl HapAy C
CEPHOKHUCIIBIM aJTIOMUHUEM HCHOJB3YIOT aJlOMUHAT HaTpus, 3HadeHue pH mnpu
9TOM cocTaBisieT 5,5...6.0 (23,24).

Hevrpansnas npoknenka. [Ipn HeUTpaIbHOW NPOKIEHKH B KayecTBe
ruapoo-OM3UpPyIOINX J00ABOK MPUMEHSIOT BOJHBIC IUCIEPCUU PEAKIIMOHHO
CHOCOOHBIX CHHTETUYECKUX BEUIECTB HA OCHOBE HAPUMEP: JTUMEPOB AKUJITIETEHOB
#upHbIX Kuciaor (HAB) anrunpuasl ankuiasHtapHod kucioTel (AAK) wnn
Mo aupukamm (2,25).

JIns ocakIeHUs KJes Ha BOJIOKHE, 3aKPEIUIEHUE €r0 U YCKOPEHUE PEAKLIUH
B3aMMOJICHCTBUH MCIIOJIB3YIOT KATHOHHBIEC T00ABKH KpaxMmaJbl, BOJIEPACTBOPUMbIEC
MOJIMaMUIPHUIIXJIOPTUAPHTHBIE CMOJIBI NOJIMAKPUIIAMU T (ITAA),
nomudTUIeHUMUH (MOW) u apyrue nonumanekrponutsl) Ilpokneiiky Oymaru
ocymectBisitor ripu pH 6,5 ....8,5. [IpuMeHeHne MceBIOHEHTPAIBHON U 0OCOOEHHO
HEUTPAIBHOM MPOKJIEHKHU JACT Psii IPEUMYILIECTB, BBIPAKAIOIIUXCS B ITOBBILICHUIO
KauecTBa OyMard ¥ CHIDKEHHMH 3arpaT Ha ee mnpou3BojcTBO. [lpu sTOM
NOBBIIIAIOTCS MEXaHUYECKUE MMOKa3aTeNnu Oymaru, ee OeIu3Ha, COXPAHHOCTh MpU
JOJITOBPEMEHHOM XPaHEHHUH, YCTOMYHMBOCTh K TEPMUYECKUM BO3AcHCTBHAM. [Ipu
HEUTPAJIbHON MPOKJIENKN JOCTHraeT BBICOKUUA 3(PPEKT MPOKIEHKH MpU MaJbIX
pacxomax mnpokieuBatomiero BemectBa (0,8.....1,5 Kr/T Ha 1. K BEIIECTBY),
YCTOMYMBOCTh K BO3JICMCTBUIO KAK KHUCJIBIX TaK W IIEJTOYHBIX cpeld. [Ipumenenue
HEUTPAIBHOM NPOKJIEHUKM NPUBOJUT K CHWXKEHHUIO 3aTparT Ha IPOU3BOIACTBO
Oymaru. [loBelllIeHHEe MEXaHUYECKON MTPOYHOCTH OyMaru mo3BOJISET UCIIOJIb30BaTh
B KaueCTBE HAIOJIHUTENS Mel — Oosee Oenblid U nemeBbld. CHUXKACTCS pacxojl Ha
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pa3MoJl U pacxoj Tejla Ha cymky Oymaru. [losiBisieTcsi BO3MOXHOCTh CHUYXKEHUE
NOTpeOJICHUs] CBEXKEM BOJBI 3a CUET YBEJIMYECHHUS CTENEHU HCIOIb30BaHUs
000pPOTHBIX BOJI, CO3J]aHNE 3aMKHYTOM CHCTEMbl BOJOUCIIONB30BaHMs. B kauecTBe
MPOKJICHKH UCIIOJIb3yeM KaHU]OJIb.

3.21. PACYET PACXOJA KAHU®OJIN, IPUMEHSIEMOM 1151
HU3I'OTOBJEHUSIINCUENA BYMAI'

1. Bymara Ne 1 A.
2,9-100 %

X-4%

X=0,116 1/cyT

2. Bbymara Ne 1 A.
3,6 —100 %

X-2%

X=0,072 1/cyT

3. Bbymara Ne 1 B 1-copt, 6ymara Ne 2.

3,6 —100 %

X-15%

X=0,054 1/cyT.

OO6mwuii pacxon kanudoau — 0,965 TOHH/CYT.

B xauectBe HamosHuTeNs OyaeM UCIOJIb30BaTh KaoiuH. Ero crenens
6enu3nbl coctaBnger 70-94 %, mocie mpoMBIBKM Ha BOJIOKHE octaercs 33,5
- 39,5 %. 301bHOCTB €r0 OT MaccChl cocTaBideT 5 %.

3.22. PACUET PACXOJA KAOJIMHA (T/CYT)

1. Bymara Ne 0
2,9-100 %

x-5 %

x= 0,145 1/cyT
0,145-33,5 %
x-100%

x= 0,43 T/cyT

2.bymaraNe 1 A
3,6 —100 %
x-5%

x= 0,18 1/cyT
0,18-33,5%
x-100%

x=0,54 1/cyT
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3. bymara Ne 1 B 1-copt u Oymara Ne 2
3,6 -100%

x-5 %

x=0,18

0,18-33,5 %

x-100 %

x=0,54

OOmuii pacxoa KaojdMHAa Ha TNPUTOTOBIIEHHE BCEeW MPOAYKIUU
cocrasisiet 8,12 T/cyT.

[Ipn mpousBOACTBE MHCYEH UBETHOW OyMaru ee OKpalluBaioT B
CBETJIbIC TOHA PA3NIMYHbBIX I[BETOB. Pacxoxa kpacuresst mpu 3ToM KojeOaeTcs
or 0,2 no 0,5 kr/ToHH Oymaru B 3aBUCHUMOCTH OT BUJA IPUMEHSIEMOIO
KPacHUTENIsI M JKEJIAeMOW HHTEHCUBHOCTH OKpackd. s paBHOMEpHON
OKpPACKH KpacUTENb PEKOMEHIyeTCs JO0OaBIATh B OyMakKHYIO Maccy B BUJC
npoHupoBaHHBIX pacTBOpOB. B kauecTBe Kpacutesnss OyJaeM HCIOJIb30BaTh
IpsIMOI KpacuTellb rojiyooro 1BeTa.

bynewm okpammBatek 50 % oT obuieit maccel Oymaru. Pacxon kpacurens
Ha O6ymary Ne O cocraBmsier 0,3 kr/T. JloGaBisem

Na, Coz—- 0,1 % ot Macchl

Na Cl - 1,0 % ot Maccel

2,9 -100 %

x- 50 %

x= 1,45 t/cyT

Pacuer Na, Coj
1,45-100 %
x-0,1 %
x=0,0015 1/cyT

B gac: 0,0015/23 = 0,00006 t/cyT mu 0,06 kr/a
Pacuer Na ClI

1,45-100%

x-1,0 %

x=0,015 T1/cyT

B gac: 0,015/ 23 = 0,0007 1/4 mnau 0,65 kr/u.
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XUMHUYECKHUE MATEPUAIIBI
HponnTka Hanomaurens
Buna 6ymaru
B cyTtkn Bron B cyTtkn B rox

Bﬁf&ga 0,435 151,815 1,625 567,125

bymara

NelA 0,326 113,774 2,437 850,513

bymara

NelB 0,204 71,196 2,029 708,121
bymara No 2 0,204 71,196 2,029 708,121

Htoro 1,169 407,981 8,12 2833,88

3.23. PACUET OBOPYJIOBAHUS

[TpousBoAMMOE ChIPhE U3TOTABIMBACTCS C MAKYJIATypol U 0e3 Heg.

be3 makynatypsl npousBoguM Oymary Ne 0 , Ne 1, No 2 mo cienyromeit
CXeMe:

['unpopazbuBaTenb — MeEJbHUIA — EHTPOKIUHEP — Y3JIOJIOBUTEIIb.

C makynarypoii mpou3BoguMm Oymary Ne 1 B o cxeme ruapopazouBarens —
ueHtpoximaep — ['CH — y3nooBuTEns — MeENbHULA.
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Pacuer mnpousBoaurensHOCTH € yderoM 3 % mOTEpst ChIpbS A
IPUTOTOBJICHUS OymMaru 6e3 MaKyJIaTyphl.
B=(2,9 + 3,6 + 3,66) - 0,03 + (2,9 + 3,6 + 3,6) = 10,403

3.24. PACUET KOJIMMECTBA OBOPYJIOBAHUSA

1. T'mopopazOuBarens —  amnmapaT s pa3MeIbYeHUs  CYXHUX
BOJIOKHUCTBIX MMOJy(haOpuKaToOB, MaKyjJdaTypbl M OOOpOTHOTO Opaka W
IPEBPAILCHUS UX B BOJHYIO CYCIIEH3HUIO TP MPOU3BOICTBE OyMaru U KapTOHa.

I'mapopa3buBarenb COCTOUT W3 LWJIMHIPUYECKOTO BAHHBI C HOXKAMU U
IUIOCKOTO POTOpa C TAKUMH K€ HOXKaMH, [IPU BPALIEHUU KOTOPBIX CO3IAETCS
MHTEHCUBHAsI  LUPKYyJALUA  CcycneH3uu. ['uapopaszbuBaTtenu  ObIBAIOT
NIEPUOANYECKOTIO U HEIIPEPBIBHOTO IEUCTBHS.

B nocmemnem  ciywae B OHHINE ~ BAaHHBI  YCTAHABJIMBAETCS
neppaprupoBaHHOE CUTO  (SKCTPAKTOp) JIA  HENPEpPhIBHOTO  OTBOJA
BOJIOKHHUCTOW CyCIleH3uHu. Jluamerp BaHHBI 10 6 M, IPOU3BOJAUTEIBHOCTH 110
180 T B cyTKH.

['unpopa3OuBaTenu BepTUKAIbHbIE M TOPU3OHTAIBHBIE MAaKyJaTypHbIE
IpEAHA3HAYEHBI I HENPEPBIBHOTO HA NEPUOJMYECKOTO pacllycka B BOJE
BOJIOKHUCTBIX MaTEPHUAJIOB — LEJUII0JIO3bI, 00paTHOro Opaka, MaKyJaTypbl BCEX
BUJIOB, BKJIFOUasl CMEIIAHHYIO U CUJIBHO 3arpsA3HEHHYIO.

['napopo30uBaTenb COCTOUT U3 BaHHbBI, POTOPHOI'O arperaTta, MpUBOJa,
KTYTOBBITACKMBATEIsI, JKIYTOpe3Ka Ips3ecOOpHUKa. BaHHa mMeeT CBapHYo
KOHCTPYKIIMIO.

PoTopHBIi1 arperaT cOCTOUT U3 KOPIyca B KOTOPOM Ha MOJUIMITHUKOBBIX
ornopax ycraHoBlieH Baj. K Kopiycy Kpenmurcs Kamepa, NMPUCOEAUHSEM K
BaHHE. KppulaTka yCTaHOBIEHA HAa BECY KOHCOJIBHOM.

[lonq KpbpUTaTKOM HAa IIPUEMHOM KaMeEpe  PaCIOIOKEHO  CHUTO.
PacnymieHHbI BOJMOKHUCTBIA MaTepUal INPOXOAUT YEPE3 CUTO B IPUEMHYIO
KaMepy W ynaansercs u3 ruapopasouBatenbs. lIpuBon peropHoro arperara
OCYILIECTBIISIETCA OT AJIEKTPOABUTATENS YEPE3 PEAYKTOD.

['psizecOOpHUK MNpeaHa3HayeH Ui YJAJICHHsS] TSDKENbIX M KPYIHBIX
BKJIFOYEHUH Y€PE3 PEAYKTOP.

['psizecOOpHUK TMpenHa3HayeH s YJAJIECHUs TSKEIbIX U KPYIHBIX
BKJIFOUEHHI Yepe3 LUIF030BOM 3aTBOD.

JKryToBbITacKMBaTENb INPEAHA3HAYEH I YAAICHUS JIETKUX OTXOJOB,
CHOCOOHBIX OTXOJIOB, CIIOCOOHBIX 3aKpY4YHBACTCSI B KIYT (BEPEBKH, TPSIIbE,
MOJIMMEPHBIE ICHKH).

XKryropeska nmpenHa3HaueHa Ui pa3pe3aHus 00pa3yroIerocs Kryra Ha
TpaHCHIOpTaOeIbHbIE YacCTH. B JeTanu ruaApopaszouBaTenei,
COIPUKACAIOLIMECS C MACCOM, U3TOTOBJIEHBI N3 KOPPO3NOHOCTOMKHX CTAJICH.

I'maBHOM (pyHKIMEN ruapopazOuBarTess ABISETCS POCIHYCK MaKyJIaTyphbl
Ha BOJOKHAa. B rugpopazOuBarenb 3aiMBaeTcs BOJA U 3aKJIAbIBACTCS
MaKyJiatypa.
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B pesynbTate BpamaTenpbHOTO JBHKEHUS POTOpa 00pa30BaHUST MOIIHBIX
TypOyJICHTHBIX TIOTOKOB CO3/Ial0OTCSI MHTCHCUBHBIC WCTHUPAIOIINE YCHUIIUS
MEXIy OTACIbHBIMU BOJIOKHAMH. B pe3ynbrare Ha BBIXOJE IMOJIyYacTCs
OJIHOPOJIHAs LEJUII0JIO3HO — OyMaXkHasi Macca.

Bri0upato BEPTUKAIbHBIN rupopazOuBaTeib cpenHei
MIPOM3BOIUTEILHOCTHIO Mapku 2ZS 15 I1 = 30-50

PaccuutbiBaeM o gpopmyiie:

6 = MO 4u8E5-06-09
| 0f6o- EO

g = 42,05 =0.93 > 1 mamuHa.
50-0,9

2. MenpHUIBI ~ AWCKOBBIE  TpEAHA3HAYEHBI IS Pa3MOTKA U
BBIDABHUBAHUSA  PA3IUYHBIX  BOJIOKHHCTBIX  MONy(paOpukatoB  Mpu
IPOU3BOJICTBE OyMaru, KapToHa JAPEBECHO-BOTOKHUCTHIX TUTUT | T.]I.

Bri6uparo auckoByto MenbHUIy Mapku ZDP¢

650 IT = 60-100 1/cyT

8 42,05
70-0,9

C 3anmacoM O6epem 2 MaIluHBbI.

3. YcTaHOBKM MJisI OYHUCTKH OT TSDKEIbIX BKIIOUEHUU (LEHTPOKIUHED).
[Ipenna3HavyeHbl 11 OYUCTKU BOJIOKHHUCTBIX CYCIIEH3UN OT TSXKEJIbIX BKIIIOUEHUUN
(mecku, METAIMYECKUX YaCTHI[, KYCOYKOB KEPaAMHUYCCKOW IUIUTKHA TIPH
MPOU3BOJICTBE IIEJUIIOI03bI, IPEBECHOM, MaKyJIaTypHOU, KAPTOHHOU U OyMa>KHOMU
Macc. YcraHoBkH YO pEKOMEHAYETCS HCIOJIb30BaTh I OYMCTKU KapTOHHOM
OyMaxkHOM Macc nepej; OyMaro u KapTOHHOJEIaTeIbHBIMU MaIlIMHAMM.

=0.66 —» 1 mammna.

Bri6upato nentpoxinnep mapku ZSC 31 I11=10-20 1/cyT

A 42,05
¢ =——=7— 7 MaluH.
10-0,6
4. VY351070BUTENh — 3TO ammapar isi OYUCTKH OyMaXHOM Macchl OT

NOCTOPOHHHUX NpPHUMECE. Y3JI0JOBUTENbHBIN anmapar AJii OYUCTKH OyMa)KHOU
Macchl OT Y3€JIKONMYYKOB BOJIOKOH, IJIOXO pPa3MOJOTBIX YacTHL[ WU JApYyTHE
BKJIFOUEHHUI TMepes] TMOCTYIUICHMEM Macchl Ha OyMmarojenaTelibHyl0 MalluHy.
OuncTka B y3JI0JIBUTENIE MPOUCXOAUT MPU JIBUKEHHUU MACChl 4epe3 MpPOpPe3KH
Bpaliaronmxcs 0apabaHoB WM Yepe3 OTBEPCTHUS CHUT.

[IpousBoauTeNnbHOCTh  y3JOMOBUTENS  jmocturaer 170-230  T/cyr  (mo
BO3/IyIIIHO-CYXOMY BOJIOKHY)

Bribupato y3nomosurens mapku ZSL 12 T1=10-15 T

5 _ 4205
12.0,7

=5— 5 mamuH.
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PacueTr npon3BOAUTENBHOCTH C y4eTOM 3 % MOTEps ChIPbS ISl U3TOTOBIECHUS
Oymaru ¢ MaKyjiaaTypowu:
B=(13,61-0,03 )+ 13,61 = 14 c/cyT
Pacuet xonnuecTBa 000pyA0BAHMUS:

1. IM'uapopazouBatens mapku ZZS15 = 30-50 1/cyT

4 =0,58 > 1 mammna.

~30-08

D>

2. HenTpoxnunep mapku ZSC 31 [1=10-20 1/cyT

g = 14 =2,3—> 2 MalmuHBI

10-0,6

3. ['HC (ropusoHTasibHasi HamopHasi copTupoBka). CopTUPOBKHU
OyMa)KHOI Macchl IMpeAHAa3HAYEHbl JUIsl COPTUPOBAHMS OyMaKHOW MacChl
IpelHa3HAYeHbl IS COPTUPOBAHUS OyMaKHOW MacChl W TMPUMEHSIOTCS
nepe1 HallopHbIM ALMKOM Oymara v KapTOHOJIEIATeNbHOW MAalIuH.

Bridupaem mapky ZSN [1=30-45 1/ cyT

s =14 =0,6 > 1 mamwuHa

e =
30-08
4. V3nonosurens mapku ZSL 15 [1=40-60 T— cyt

A 14

g = =0,6 > 1 mammHa
40-0,6

S. Mensauna mapku ZDPd 650 I[1=60-100 1/cyT

R 14
g = =0,4 —» 1 mammuna, ¢ 3anmacom 2.
60-0,6
KonuuectBo Maniux
HanmenoBanue mammH s €
JI1s1 M3roTOBICHHS
M3TOTOBIICHUS MaIiHa
Oymaru ¢
Oymaru 6e3 .
MaKyJIaTypoi
MaKyJIaTyphbl.
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1. F'mapopazouparens I m I m 2M

2. MenbHuna 2M 2M 4 M

3. LlenTpoknuuep 7™M 2M 9m

4. Y351010BUTEIb 5™ I'm 6 M

5.THC Sm I m I m

6. bJIM SMm I M 1M
3.25. PACUET OBOPYJOBAHUSI

Teopernyeckas MPOU3BOAUTENBHOCTh OyMaroaenaTeabHON MAIlIMHbI 3aBUCHUT
OT CKOPOCTH U IIUPUHBI OyMa)KHOTO MOJIOTHA U ompeenseTcs o gopmyie

p =2 V-0 _406myq
1000

I'ne P-yacoBas BeIpaboTKa Oymaru Kr,

B- mmpuna OymMaXHOro MOJIOTHA HA IJIaKaTe HakaTe. M) 253 M

V-CKOpOCTh OyMarojenareabHoi Mammubl M/ MuH V=600

g- macca 1 M® Gymaru (= 60)

60- xonmMuecTBO MUHYT B 1 4.

1000- xonnuecTBO TpaMM B 1 Kr.

P =0,06-2,52 - 600 - 60 =5443,2 xr/a

[Tpon3BOAUTENBHOCTh MAIIMHBI C YYETOM XOJOCTHOTO XOJa M3-3a OOPHIBOB
omnpezensercs no Gopmyiie

P=0,06 Bvg K;

I'me K; — xoaddunment, yqyuThBaIONUNA XOJIOCTOM MpOOEer MarimHbl H3-3a
00pBIBOB. XOJIOCTOM X0/ MallliH 00BIYHO cocTaBiseT 2-5 %, T.e K; = 0,98 -0.95

[To »Toif dopmyrne ompenemnsitoT BbIPaOOTKY Oymaru OpyTTO Ha Hakare.
Macca Oymaru, BeIpaOOTaHHOW Hakare, Ha3biBaeTcs OpyTTo. Macca 3a BBIYETOM
MaccChl IOTEPH MPHU OTIEIKE Ha3bIBAETCS MACCOU

P, =0,06-2,52:600:60:0,95 = 5171,04 kr/u.
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g sToro ompenenenus (HPaKTUYECKON MPOU3BOAUTEIHHOCTH MAIUH HETTO
P, B xr/4. T.e BBIpaOOTKM TOTOBOW MPOIYKIMH. CIAaBAEMOW Ha CKIad, B (popmymy
BBO/JISIT NOMPaBOUYHBIN k03P dunueHt K, orxoabl u Opak B OTIENKE.

P,=0,06 Bvqg K; K,

Bbpak npu otnenke Oymaru coctasisieT ot 3 10 5 T.e.

K; =0,97-0,95

P, =0,06° 2,52 - 600- 60- 0,95-:0,95=4912,48 kr/u

CyTtouHas BeIpabOTKa:

4912,48-19=93337,12 xr/cyt= 93,4 7/cyT

Jlis yueta BbIpaOOTKM OyMaru Mo IUIOIIAAM IO MPOJOJIBHO pPe3aTeabHBIX
CTaHKax yCTaHABJIMBAIOT CYETUHMKH METpaxka, OKa3bIBAIOIINE KOJIMYECTBA METPOB
OyMaru B pyJIOHE.

B I'OCT ax ykaszaHbl JOIyCTUMBbIE OTKJIOHEHHUS HOPMAaJbHOW Macchl 1 M

OyMaru OOJBIIYIO WJIM MEHBIIYIO CTOPOHY.

[To mapamerpam BJIM — 140 17€yT = MakCuMalibHasA MPOU3BOIUTEIBHOCTD
H

1 wt - 140 7 cyT
X-93.4 1v/cyT
X=0,67 — cnenyert 3akynath 1 BJIM.

3.26. TNOKA3ATEJIN UCIIOJIb3OBAHUSI MATEPUAJIOB "
JHEPI'MU HA 1 TOHHY BYMAI'M (HA MAILINHY)

1. Pacxon cBexxeil BOIBI:
1 Tonna Gymaru — 19 M°
54,44 t/cyT-x
X=1034,36 M

2. Pacxon mapa Ha KOHTaKTHYIO CYIIKY Oymaru

1 Tonna 6ymaru — 2,36 T

54,44 —x
X=128,5T
3. Pacxon anexTposnepruu

1.Tonna 6ymaru — 500 kBt/gac
54,44-x
X=27220 kB1/ 4

B cytku: 27220:23=626°060 kB1/cyT
B roa: 218494940 xBt/rox
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4. MTIPUHIOBINT PABOTBI OCHOBHOI'O OBOPYIOBAHHUE

4.1. I'mapopa3zouBarte/ib

['unpopazouBaTens anmapar s pa3MENbUCHUS] CYXMX BOJOKHHUCTBIX
nory(habpuKaToB, MaKyJIaTyphlii 000pOTHOTO Opaka, v MPEeBpaIIeHHs X B BOJIHYIO
CYCIIEH3MIO MPU MPOU3BOJICTBE OyMaru KapToHa. ['mapopa3zOuBaTesnn COCTOUT U3
UUJTUHIPUYECKOW BaHHBl CHOXKaMU IUIOCKOTO pOTOpa CTaKUMHM  HOXaMHU,
NPUBPALICHUH KOTOPBIX CO3MAaETCST HHTEHCUBHAS LUPKYJALMS CYCIICH3UU.
['mnpopa3OuBatenu OBIBAIOT NEPUOJUYECKOTO M HENPEPBIBHOrO JAeucTBus. B
MOCJICAHEM Cclly4ae B JHUIIEBAHHBI YCTAHABIUBACTCS MEPPOPUPOBAHHOECCUTO
(3KCTpaKTOp) HJisi HEMNPEpPHIBHOTO OTBOJA BOJIOKHUCTOM cycrneH3uu. Jluamerp
BaHHBI 710 6 M, Mpon3BOAUTENHLHOCTH 0 180 T B CyTKH.

['unpopazbuBaTenb UCHOIB3YIOMIMICS B MPOU3BOACTBE Oymaru KapToHa st
pa3MeNlbueHUsl CyXHMX BOJOKHHUCTBIX MOJy(aOpUKaTOB, a TaKXKe MaKyJIaTyphli
obopoTHOTO Opaka u mepepaboTKH MX B BOJAHYIO CyCHeH3UI0. [ mapopazouBaresns
COCTOUT M3 HECKOJIbKUX YacTeW: LWJIMHAPUYECKON BaHHBI C BCTPOEHBI HOXKAaMHU,
IJIOCKOTO POTOPa CTAKUMHUKE HOXKAMH, a TAKXKe MPUBOAA U PA3THUYHBIX TATPyOKOB
JUIS1 TOIa4M U OT BOJIa MACCHhl.

Pocnyck mMakynaTypbl NpOU3BOAUTCS B THApOpa3OUBaTesie NP KOHIIEHTPALIUU
maccel 10-15%. W3 rugpopaszOuBarenss macca HacOCOM MEPEKAYMBAETCS 4Epe3
CMECHUTENBHBIN AIMK B 6acceiin. Konmentpamus maccol B 6acceiine 3,0-3,5%.

N3 GacceiiHa macca MojaeTcs Ha OYUCTUTENh BBHICOKOW KOHIIEHTpAIlUU, TIe
MPOU3BOJIUTHCS OUKMCTKA OT KPYIMHBIX BKJIIOYEHUM, W Jajiee Ha MYJIbCAI[MOHHYIO
MeJIbHUILY Ha Jopoc myck. [locie mynbcalluOHHON MEIBHUIIBI Macca MOCTYNaeT BO
BTOpPOM MAacCOBBIM OacceilH, U3 KOTOPOr0 HACOCOM IOJAETCS HAa COPTHPOBAHUE.
CoptupoBaHue MPOU3BOAUTCS Ha HAMOPHON COPTUPOBKE, HUMEIOLIEH CUTO C
mieneBbiMu - oTBepcTusiMu  mupuHON  0,3-0,35 Mm. OTxoapl OT HamopHOU
COPTUPOBKM OTBOJSATCA HA BTOPYIO CTYIEHb COPTHPOBAHUSA — BHOPAIMOHHYIO
COPTUPOBKY.

Macca u3 GacceiiHa mociie COpTUpOBaHUs pa3z0aBisieTcss 000OPOTHOW BOJOM 10
koHuentparuu  1,0-1,2% wu moctynmaer Ha (GJIOTaMOHHYIO YCTaHOBKY, TJiE
MPOU3BOJIUTCS] OUMCTKA MACCHI B JIB€ CTYIEHHU OT KPAaCKHU U HATIOJHUTEIICH.

OkoHuaTenbHO, Tpsi3HAs BOJA YHANAEeTCs NpPU CrYIIEHUH Macchl Ha
CTyCTHTEJIE, TIIOCI€ KOTOpPOTO Macca TIIOCTylmaeT B MAalIMHHBIA OacceiH.
KoHienTpaius Maccel B MalmmHHOM Oacceiine 2,5-3,0%.

N3 mammnaHOTO 6acceitHa macca yepe3 0aK MOCTOSHHOTO YPOBHS MOCTYHaeT
Ha CMECHUTENbHBIM Hacoc W aanee, npu KoHueHrpamuu 0,4-0,5%, Ha cucremy
BUXPEBBIX KOHUYECKUX OYHUCTUTENICH, HA KOTOPBIX MPOU3BOJUTCA OYMCTKA OT
MEJIKMX BKJIFOUCHUN HE BOJOKHUCTOTO XapakTepa.

B MuK HanmopHbIN SIMK OymarojenareabHON MalllMHbl Macca, JOTOTHUTEIBHO
pazOaBiieHHass Ha Hacoce 10 KoHueHtpamuu 0,25-0,3%, mnocrtynaer uepe3
y3JI0JI0BUTENb, HA KOTOPOM MNPOU3BOJUTCA OUUCTKA OT BOJIOKHUCTBIX BKIIOUEHHUI.
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Puc 3. I'mapopa3zouBartenn
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5. JHEPTETHYECKASA YACTb

5.1. PACXO/JA SJEKTPOSHEPI'MA HA OBOPYJIOBAHHUE

I'mapopazbuBaTtenb MomHOCTHIO 160 KBT

234 — 100 %
X- 175 %
X=40,25 4

1.
23 4-100%
X-132 %
X=30,36 4

2.
231u-1005
X-95 %
X=21,8514
Ha 30 xBt
23 19-100 %
X-76
X=17,48 4
X=17,48 u

3.
234 - 100
X4-73 %
X=16,79 u

1 u-160 kBt
40,2549 -x
x= 6440 kBt/cyT =2247560 kBT /4

Menbaunbsl MOITHOCTHIO 220 KBT
1 1-220 kBT

40,25 4—-x

x=6440 kBt/cyT =2247560 xB1/4

V3nonoBurens MomHocThIO 7,5 KBt 11 30 kBT
149-75

21.85-x

x=164 kBTt /cyT =57236 kBT

1 9-30 kBT

17,48 u —x

x=524,4 xkBrcyr = cyt 183015 kBr/Ton

I'HC momuocthIO 45 KBT
1 g -45 kBt
16,79 u - x
x=756 kBt /cyT = 263844 xBr.
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HEHTPOKJIMHEP PABOTAET ABTOMATHUYECKHA

HaumenoBanue o6opyaoBaHus

Pacxon siexTposHeprun

B cytku B rox
['uapopaszbuBaTennb 6440 2247560
Jluck MenbHULIA 6679 2331041

N3roroBurenn 164 57132
524,4 183015,6

€ 240207,6
756 263844
[{eHTpOKINHED Paboraet
aBTOMaTHYHOM

Hroro 14863,4 5082653
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6. TPAHCIIOPTHAS YACTb
6.1. JIEHTOUHBIE KOHBEWEPHI

JIeHTOUHbIE KOHBEHEpHl MOTYT OBbITh MEPEIBUKHBIE M CTallMOHApPHBIE, C
MIPOPE3UHEHHOMN U CO CTaJIbHOM JIEHTOM.

Ha puc. 3 mokazaH JEHTOYHBIN MEpeIBUKHOM KOHBEHEp C HaKIOHHBIM
PacCIIOIOKEHUEM TATOBOTO opraHa. Konseliep COCTOMT U3 paMbl 7, HATSKHOTO 2 U
IPUBOJHOTO 3 6apabaHOB, MPOPE3UHEHHOM JIEHTHI 4 U MOAJIEP>KUBAIOLIUX POJHKOB
5. Jlns 3arpy3kud KOHBeiepa ciykuT OyHkep 6. Dtor koHBeiiep (tum C-1002)
CIIY’KHT JIJISl IEPEMEILICHUS ChIITyYHUX IPY30B C IOJABEMOM Ha HEKOTOPYIO BBICOTY.

Ha puc. 4 nokazaH cTallMOHApHBIA JIEHTOYHBIN KOHBeHep. sl MTy4YHbBIX
Ipy30B (Hampumep, KUI LEJUTI0I03bl, MEIIKOB U JIp.) IPUMEHSIOTCS KOHBEHepHI ¢
IJIOCKOW JIeHTOW. JlIs  ChIMydynX Tpy30B MOPUMEHSIOT NPEUMYILECTBEHHO
xenobuaryro JeHTy. [IIockyro JeHTy aid TpaHCHOPTUPOBAHUS CHITYYHX I'PY30B
OPUMEHSIOT TOJIBKO MPU TOPU3OHTAIBHOM MepeMeleHun (WM ¢ HeOOoJbIIUM
HAKJIOHOM) U MaJIOil MPOU3BOUTENBHOCTH.

Puc. 4. J/leHTOYHBII1 NepeIBUKHOI KOHBeliep
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Puc. 5. CtanuoHapHbIii JIECHTOYHbI KOHBeep:

a — obwuii 8u0;, 6 — ponuxkoonopa,; 1 — namsdicHolU epy3,; 2 — HAMAACHOU
bapaban, 3 — 3a2py30uHas 60poHKA, 4 — nenma, 5 — pOAUKOONOPbL,
6 —npusoonoil bapaban, 7 — pazepy3ouHoe ycmpoucmeo, 8§ —npugoo;
9 — ouucmumenvroe ycmpotiicmeo 0as neumol; 10 — pama, 11 — oegprekmopHhbwiii
poaux; 12 — xonocmas (oopammuas) semewb newmol; 13 — ponux Xo10cmoui emau
JIEHMDL.

B Coserckom Coro3e cTalimoHapHbIE JIGHTOUHbIE KOHBEHEPhI BBITYCKAIOT 110
['OCT 10624—63 ¢ mmpunoi jeHtsl oT 400 mo 2000 mm. CKOpOCTh JIEHTBI
cocrapimsier ot 0,8 mo 2 wm/c. [IpoW3BOAMTENBHOCTh JIEHTOYHBIX KOHBEUEPOB
koneonercss oT 40 (mist nentsl mupunod 400 mm) mo 2360 M/d4 (st JeHTHI
mpunoi 2000 Mm).

[IepenBukHbIE U MEPEHOCHBIE JIECHTOUYHBIE KOHBEUEPHI BBIITYCKAIOT JJIMHOU
5—15 mm. Iupuna nentst 400 u 500 MM; BbICOTa pa3rpy3ku A0 5,7 M; CKOPOCTh
aentel 0,8 — 1,25 wm/c. Bec mnepeHocHbIx KoHBehepoB He Oomee 4500 H,
nepenBmwkHbix — He Oonee 20000 H. TlpoumsBoauTenbHOCTh MEPEABMKHBIX U
TePEHOCHBIX JICHTOYHBIX KOHBEHepoB Komebercs oT 50 10 200 m°/u.
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Busiounblii norpy3uuk Komatsu FG15-20

OcCHOBHBIE XapaAKTePUCTUKH

[Torpy3uuku Komatsu rpyzonoabeMHocThIO 1.5-1.8 ToHH cepun AX co3aHbl
JUIS1 DKCIUTyaTaluK B PEKMME HHTEHCUBHBIX Harpy3o0K.

Bo Bcem mupe Komatsu mokaszamu CBOIO HaAEKHOCTh M OOJBIIONH CPOK
paboThI 10 KaMUTAaTLHOTO PEMOHTAa OCHOBHBIX Y3JIOB U arperaToB COCTABIISIOIIHIA
20000 mortouacoB. Kpome Toro, Komatsu mnpencraBisieT JUHEWKY MOIIHBIX W
Oe30macHbIX JBHUTATENId Ha MOJENISIX 53TOH TPy30HOIBEMHOCTH: OEH3MHOBBIX
Nissan K15, mu3zensaeix Komatsu 4D92E.

Tompko morpy3uunku Komatsu wumeroT chneuudanbHO — pa3pabOTaHHBIN
JIBUTATENb, 00€CTIEUNBAIOIINN ONTUMAIbHBIA OalaHC MOIIHOCTH U MPEBOCXOIHBIX
nokasarejied 1o mnpou3BoAuTeNbHOCTU. [lomepedyHoe ceyeHue MayThl ObBLIO
YMEHBUIEHO, & BHYTPEHHUN pa3Mep YBEJIUYEH ISl IPEBOCXOAHOIO (PPOHTAIBHOIO
0030pa, 4TO CHOCOOCTBYET YMEHBILIEHHIO 30H HEBUIUMBIX Juisl orepatopa. Ha
MalmHax obecreueH 0030p KOHIIOB BUJI, a TaK K€ ONTUMHU3UPOBAH 0030p MaHeNIn
npubopoB. CIBOEHHBI Hacoc oOecreyuBaeT padoOTy pyJIEBOrO YIPABICHUS U
NOABEMHOTO MEXaHU3Ma HE3aBUCHMO JApPYr OT Apyra. I'mapaBiuueckas cucTeMa
Komatsu Ha xosocroii paboTe aBurareiiss oOecrneunBaeT OOJBIITYI0 CKOPOCTH
noabema rpysa, a cucrema ymnpasiienuss CAPS uckiroyaeT JHIIHUE COCIUHEHUS
y3JI0B U MEpeJaeT TOYHOE HANpPaBJICHUE JBUKEHUS Ha KOJeca.

[Torpy3unkun Komatsu o00opyAyrOTCS pa3au4yHbIMA THIIAMH MadT, B
3aBUCUMOCTH OT TpeOyeMOM BBICOTBHI IMOABEMA M BBINOJHEHUS BHJIOB padoT.
OcHoBHBIC BBICOTHI MogbeMa MauT 3.0 M, 3.3 M, 4.3 M, 4.5 M, 4.7 M, 5.0 m, 6.0 m.
[Hupokuii BHIOOP HABECHOr0 OOOPYOBaHUSA MO3BOJIET MNOA00pPAaTh TEXHUKY
UHIMBUIYyalIbHO o1 Bamm 3amaun.
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IKCIUIyATAIIMOHHBbIE XaPpAKTEePUCTHKH

I PY3OTIOIBEMHOCTD .« vt tnetteeeeateee e e eeiee e ee e e eeeeeen e 1500 kr
BBICOTA MOABEMA BHIL. .. e ueeeeteeeteeaeeeaeeeeeeeaeeenaens 3000 mm
(O1011F:F: 81011705 W (1SR 37 01 | PN 2240 Mmm

L@ 10301 CF 1107000705 T 1070 mMm
(@137 11678 :9S (o]0 s v DN 2030 mMm
(9137111717 8 : 15 TP 2465 kr
Pannyc pa3BOpOTa (BHEIITHHMI).....vveevieiieeeiiieeaiieenieeennan, 1955 mm

P Ri170 5002 7 1) ST 920 mMm
CKOPOCTD MOIBEMA 0€3 3ATPY3KH. .. .vvtenreeenreeennreeanneeannnenn. 640 mm/c
MakcumanbHast CKOPOCTh TP MOJTHOU 3aTPY3KE...oevnnunneennnn... 12 xkm/4a
MakcuMaITbHAST CKOPOCTD 0€3 TPY3A. .. uuveeeteenieenneenneennnennnn, 15 xkm/ua
THI IBUTATEIIA™ . . oottt e e OE€H3UHOBBIN
Pl 51731 N 1 R Nissan K15

* - BO3MOJKHA JOIOJIHUTENbHAS YCTAHOBKA ra30BOT0 000PY10BaHUS

Pacuér HCOﬁXOI[I/IMOFO YUCJIa TPAHCIIOPTHLIX €AWHUII

[TpoaomKUTEILHOCTD OJTHOTO HMKIa(peiica):

Ty =ty + -2+ 16, +-F = 120 + = + 100 + 22 = 242.5 cex;
Vrp Vy 12 15
rie L, — Bpewms Morpy3ku (C y4eTOM BPEMEHH Ha CIICTIKY U
MaHEBpPUPOBAHUE),C;
L., — cpenHss JylMHA IIyTH NCPEMCILCHUS, M;
Vpp U U, — CKOPOCTB [IEPEMEIICHHUSI C 'PY30M 1 0€3 rpy3a, M/c;
t,  — BpeMs pasrpy3Ku (BKIIOYas PACLEIKY H MaHEBD).

YacoBas mpou3BOAUTEIIBHOCTD
_3600-m-K -K; 3600 1,5-0,6-0,75

* T 218,6

I
rjae M — HaumOoJIbIIas MoJie3Has TPY30M0AbEMHOCTh TPAHCTIOPTHOM €IMHUIIBL, T,
K, — xoaddunment ucnonp3osanus rpyzonoasemuoctu (0,6 — 1,0);
K. — xoaddunuent ncnonp3oBanus MamuHabl Bo Bpemenu (0,75 — 0,85);
TpeOyemoe yncao MaliuH:
B 1.15- @y B 1,15-8
Q. 10,02
Tpebyemoe KomH4YecTBO MAmIHH 1 mT.
rae @, — KOIM4ECTBO IPY30B, KOTOPOE TPEOYETCs [IEPEMECTHTH B 4ac, T/4;

= 10,02

n = 0,91 wT. npHHHMaeM 3HadyeHHe 1

1.15 — unBeHTapHBINA KO3)OHUIUEHT, YIUTHIBAIOIIMI BHIXO/ arperaros B
PEMOHT | TIp.
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7. IKOJIOI'Us

DKOJIOTUYECKH OMACHBIM 0YaroM 3arpsi3HeHUs! SIBJISIOTCS U XBOCTOXPAHHIIUIIA B
Hapowutickoii 00y1acT, i€ UMEETCS PaJMOAKTUBHBINA MECOK C pealbHON Yrpo3oi
BETPOBOI'0 BBIHOCA.

OcTpeiiieli 3KOJIOTHMYECKONW MPOOIEeMON, MOXKHO CKa3aTh HalMOHAIBHBIM
OencTBHEM, cTaja NpodiieMa HCUE3HOBEHUSI APaIbCKOTo MOPSI.

3akoHoaaTenbHbIe akThl PeciyOnuku Y30ekucraH.

OcHoBHOI1 3akoH PecnyOmuku VY30ekucran ot 08.12.1992r. "KoncTuTynus
PecnyOnuku Y36ekucran".

3akoH Pecnybnuku Y36ekucrtan 657-X11 ot 03.07.1992 r. "O rocygapcTBeHHOM
CaHWTApHOM HaJ3ope".

3akon PecnyOomumku VY306ekuctan Ne754-XUM ot 09.12.1992r. "O6 oxpane
npupobl" 3akoH Pecriy6nuku Y36ekuctan NB837-XII ot 06.05.1993 1. "O Bone u
BOJIONIOJIL30BaHUU".

[TocranoBnenne Onuit Maxnuca Pecnybnmuku VY36ekuctan K.-32-1 ot
26.04.1996 r. "OO6 ytBepxkaeHuu llonoxenuss o I'ocymapctBennom Komwutere
PecriyOnuku Y306ekucTan 1mo oxpaHe mpupoibl'.

3akon PecnyOmmku VY36exuctan Ne353-1 ot 27.12.1996r. OO6 oxpane
aTMoc(epHOro Bo3ayxa.

3akon Pecnyonuku VY306ekucran Ne417-1 ot 25.04.1997 r. O reonme3uu u
kaprorpagpuu 3akoH PecnyOnuku Y36exkucran Ne543-1ot 26.12.1997r. O6 oxpane
Y UCIIOJIb30BaHUU PACTUTEILHOTO MUPA.

3akoH PecnyOmuku VY306ekuctan Noe545-1 ot 26.12.1997r. O6 oxpane u
WCIIOJIb30BAaHUH )KHBOTHOT'O MHPA.

3akon Pecnyomuku Y3o6ekucran Ne73-11 ot 25.05.2000r. O6 3K0M0THYECKOM
skcnieptu3e 3akoH PecnyOnmuku Y36ekucran ot 31.08.2000r. O paguaninoHHON
o6e3zonacHoctu 3akoH PecnyOmmku VY36ekucran ot 31.08.2000r. O 3amute
CEJIbCKOXO3SIICTBEHHBIX PACTCHUI OT BpEAUTEINCH, O0JIE3HEH 1 COPHSIKOB.

3akoH Pecrry6ukn Y30ekucran Ne§87!-XII ot 05.04.2002 r. O6 oTxomax 3akoH
Pecriy6muku V36ekuctan Ne444-1 1 ot 13.12.2002 r O Henpax 3akon PecmyOnuku
V36ekuctan ot 03.12.2004 r. O6 oxpaHsIeMbIX TPUPOIHBIX TEPPUTOPHUSIX.

Peanusanus 3TuX U Apyrux IEUCTBEHHBIX MHUP HO 3aIMTE OKPYXKAIOLIEW Cpelbl
MO3BOJIUT YK€ B OJFDKaiiiiee BpeMsi UCKOPEHUTh MHOTHE M3bSHBI U YITYIICHUS B
00JaCTH HKOJOTMH, JOCTaBIIMECS B HACIEICTBO MOJOJON pecnyOiauke OT
NpeAbIIyIIEd CUCTEMBbI, JIMKBUIUPOBATh HABUCIIYIO Yrpo3y TIJIO0AILHOTO M0
CBOMM MacIlTadaM 3KOJIOTMYECKOr0 KpHU3Hca, CO3JaT HEOOXOIUMBIE YCIIOBUS U
HKOJIOTMYECKHU YUCTYIO Cpey OOUTaHUsl Uil HACEIeHUs PEeCyOIuKU, pOXKACHUS U
pa3BUTHs GU3UYECKH 3JOPOBOTO MOIPACTAIONIETO MOKOJICHHS.

OCHOBHBIMM HMCTOYHUKAMH 3arps3HEHUs aTMOC(HEpPHOrOo BO3ayXa BpPEIHBIMU
BEIIECTBAMU  SIBJISIIOTCS ~ JBIMOBBIE Ta3bl, OO0pa3yloumecss MpU  CKUTAHWUU
MPUPOTHOTO Ta3a B TOMKAX, U OTXOJSAIIUE Ta3bl MbUICYJIABINBAIOIINX YCTAHOBOK
OTNIEJICHUN JpOOJEHUs, CYIIKA U OXJKJEHUs, YyrnakoBku. Kpome TorO,
MIPOUCXO/IUT 3arpsi3HeHHE aTMOC(hephbl BEHTUISIIMOHHBIMU U HEOPTaHU30BAHHBIMU
BBIOpOCaMU.
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Tabnuya 9

["a3onbLIeBbIE BEIOPOCH TPOU3BOACTBA B aTMOC(EPY U UX OUUCTKA

Hctounu- Cocran Kon-Bo Kou-Bo [Tpu- Pexy-
K1 ra30MblICBbIX [BBIACISCMBIX [FA30MbLICBBIX IT/IB Mensie-  |mepa
BbIOpOCa  [BHIOPOCOB BBIOPOCOB, MBBIOPOCOB M MBbIE ra3orbl-
ra3oB WY Mae Jac METOJ/BI [TEBBIX
MbLTHA B ra3 | Ibl- HOCT | TOJ OYKCTKH. BHIOPOCOB
aTMocdepy 000p [TEeBBIX [yIMAIOT- [ABAEM Ounct-
a3HbIC uX B L\ HA HbIC
aTMOC- [OYHUCT- yCTaHOB-
depy Ky KH
0e3
OYHCT-
K1
MPOU3BO|  IIEJUTIOJIO30- 1.5-2 1.5-2 5,2 |1IHUKIOH Bri6pa
TIETBCHHBIN| OyMakHas CBIBACTCs
oTae bLUTH B
aTMocdep
y  depes3
BBITSIKHOM
BCH
['N.
A1111
Tabnuya 10
[ToTpebiieHre BOABI MPOU3BOACTBOM (II€XOM, YIACTKOM)
Hctounuku Hopwmbl O6bem DKOHO-
BOJOCHA0XEHU | BojomorpedsieHus. M 7 9ac |[000pOTHOU MUSI YHCTOU
IIpoekTHast | PaKTUYECKABOIBIL. M/gac  [BOJBI
ST
1 2 3 4 5
I'opoackast 10 8 7,5 85.5
Boponposoa-
Hasl CETh
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Crounbie BOJAbI U UX OYHUCTKA

Tabnuya 11

Buner | O0BeEM crouynoy| CocraB MeTtoabl Ouucrt | Ilytn
BOJIbI, M uac OYNCTKHU HbBIE
CTOY- 3arpsi3HUTE amnra-
HBIX 0TSt T/71 patbl WU
BOJI Ouwumiae-| cOpa- copy- 30Ba-
MO ChIBaCMBbIM PKCHUSL  [HUA
0YH-
IICHHOM
BOJIbI
1 -) 3 4 5 6 7
[Ipousz| ?7 - HepactBop| Mexannu | OtcTo
BOJIC! MMBIC B CeCKUI WHUK
BEH- 2.0 BOJIC peareHT- | IUK- ropo/i-
HbBIC MEJIKHE HBIN UTOH cKast
rpy0o- KaHaIM3a
NCTIEPCHBIC W WOHHAas
YaCTHIIBI CCTh
Xozgit| 0.3 PactBopu- | Mexanu- | OtcTo
CTBCH MBIC YECKUU MHUK
He- BCIIECTBA Ouosoruyec
OBITOBBIC KA

B Hamen TeXHOI0TuM TBEPBIE OTXOIbl OTCYTCTBYIOT.
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8. TPAXKJAHCKAS 3ALLIUTA

Jlnst mukBupanuu nocieactsuid YC mpupoaHOro M TEXHOIEHHOIO Xapakrepa, a
TAK)K€ Ui MPOBEACHHUS CHACATEIbHBIX M JPYTUX HEOTJIOXKHBIX paboT Ha
npeanpusitTuu «OKyXonu KajduH KOTO3H» CO3JIaHbl Cleyrolue (OopMUPOBaHUs
['paxxgaHcKo# 3aUThI U3 YKCTIa pa00YMX U CITyKaIIHX.

Opranuzanus rpakJaHCKOM 3aIINATHI HA NPEAPUATHN «KyXO0JIM KaJTuH KOTO31»

Howoerx [3

Jar Hovamruk 3

o Jaxyayw
[ ]
Umag 13 Chepamubros It HosomHx
200ma 13 no MIO
| ! ]
floucxobes zoyna [pywa no
NOXQDOMYLEHUD
[pyma chsu v Abauung- Tex-07
onobeuiaus yma
Oxpara v Meduyurckas
nodiepxaHie nopadka noMoUe

Bce dopmupoBaHus oOcHamieHsl HEOOXOIWMOW TEXHUKOW, MaTepHaIbHO-
TEXHUYECKUMHU CPEJICTBAMU COTJIACHO HOpPME C Y4ETOM OCOOCHHOCTEH OOBEeKTa.
Jlns kaxaoro ¢hopMUPOBaHUS pa3padOTaHbl «IJIaH MPOBEICHUS B TOTOBHOCTBY IO
KOTOPBIM MPOBOAUTCS TPEHUPOBKHU JIMYHOTO COCTABa, a TaKke Bce POpMHUPOBAHUS
Y4acTBYIOT Ha OOBEKTaX TAKTHUKO- CIECHHAIBHBIX YUYEHUAX U YUECOHBIX YUCHUSIX U
Y4eOHBIX MEPONPUATUIX MPOBOAUMBIX 1mITadboM ['3 u ciyxkb6amu ropoja.

Komanaup dopMupoBanus sIBiAsSETCS MPSMbIM HAaYadbHUKOM BCETrO JIMYHOTO
COCTaBa U HECET OTBETCTBEHHOCTh 3a MOJATOTOBKY, IUCIUIUIMHY M MOpPaIbHOE
COCTOSIHME TOJYMHEHHOTO JIMYHOTO COCTaBa, NOAAEPKaHWE TMOCTOSTHHOU
TOTOBHOCTHU Y CBOEBPEMEHHOE BBITIOJIHEHHUE MTOCTABJICHHBIX 33]1a4, 38 COXPAHHOCTh
HMMYIIIECTBA.

st kaxxnoro opmupoBanus paspadoransl «llnaH nmpoBeaeHUs B TOTOBHOCTDY
[0 KOTOPBIM TPOBOJATCS TPEHUPOBKM JIMYHOTO COCTaBa, a TaKXe BCE
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dbopMupOBaHUs YYacTBYIOT Ha OOBEKTOBBIX TAaKTUKO-CIECIHMATIbHBIX YUEHUSAX U
y4eOHBIX MEPONPUATUAX MNPOBOAMMBIX ImTaboM [3 u cayxbamu ropoaa
TamkeHra.

CoryiacHO TOCTaHOBJIEHUIO KaOMHET MHMHHCTPOB PecnyOiuke VY30ekucran
Ne455 wa npenmpustun «Kyxoim KaauH KOro3w» BO3MOXHBI CIEAYIOLINE
YpEe3BbIYANHbBIC CUTYALINHN:

UpesBbruaiiHast CUTYaLHsI TEXHOTE€HHOTO XapakTepa. Hapymenune
TEXHOJIOTHYECKOI0 MPOLECCa MOXKET IPUBECTH K aBapusM, I10KAPOM, B3PBIBAM.
HeucnpaBHocTe 000pyaoBaHMsT W NpUOOPOB, BO3MOKHO O0Opa3oBaHUE B
NOMEIIEHMX, allaparax, ra3onpoBoAax, KOJOALAX B3PBIBOONACHBIX CMECEH ¢
BO3/lyXOM M IIPH 3TOM PA3JIMYHBIX HICTOYHUKOB BO3TOPAHHSI.

UpesBpluaiiHas CUTyalMsl IPUPOAHOTO XAPAKTEPa BO3MOXKHBI 3EMIIETPSACEHHS;
OypH, yparaHbl, HaBOJHEHHSI, BCIBIIUKHA ONACHBIX NH()PEKIMOHHBIX 3a00JI€BaHUE.

OmnoBeleHne 1 TUKBUIAIMUS TOCIEICTBUN aBapuil U KatacTpo( MPHUPOIHOTO H
TEXHOT€HHOT'O XapaKTepa OCYLIECTBISETCS COIJIacHO IiaHa I'3 U miiaHa OCHOBHBIX
MEpONPUATUN TpeAnpuaTus «KyXoau KaauH KOro3u».

OnoBelieHre  OCYIIECTBISETCS C IOMOIIBIO  CIIEHMAIbHOM  anmaparypsl,
KOMIUIEKCA TEXHUYECKHX CpPEACTB CBA3M M curHainusanuu. OnoBenieHue
BKJIIOUAET: nepeaady MHGopMaluu 00 OnacHOCTH pa0OTHUKAM, HAXOISAIIUMCS Ha
pabounx MecTax: Iepefayy WIM PpacHoOpsKEHUNM U MHCTPYKUUM; TNPUHSATHE
COOOIIEHNH OT pabOTHUKOB Ha JUCHETYEepCKOM IHyHKTe; OcyliecTBieHne
JIBYXCTOPOHHEHW TPOMKOTOBOPSIIEH CBsI3U aAucreryepa ¢ paborHukamu. OCHOBHOU
BUJl ONOBEIICHM-aBapHiiHas IPOMKOrOBOpsAINAsl CBs3b. BcromoraTenbHyrO poJib
OpUBJICYEHHUs] BHUMaHMS pabOTaIOUIMX K Iepefaye BaKHOIO COOOIIEHUs
BHUMAaHUS pabOTaIOUINX K Mepeaaye BaKHOTO COOOIICHHS BBIMOJIHSET 3BYKOBas,
CBETOBAs] CUTHAIU3ALIMS.

Paboune u cinyxamue npeaAnusaTus 00ecreueHbl CpeCTBAaMU UHANBUAYAIBHOTO
3alIUTHI, CIICLIOACHK/bI U CIIETI00YBBIO.

JUis  3amuThl  paboTaromIMX HAa MOPEINpPUSATAM  OT OMNAacHBbIX, BpEIAHBIX,
IPOU3BOACTBEHHBIX (PAKTOPOB B COOTBETCTBUM C Mpodeccueil U Ha OCHOBAaHUU
TUIIOBBIX OTpPAciIeBbIX HOPM OECIUIaTHOM BbAAYM CPEACTB HHIWBUYAIbHOU
3alUThl paOOTHUKAM, B MPOU3BOACTBE a30THBIX YJOOPEHMM, BBIAAETCA C YUYETOM
pocta, pa3Mepa U IoJjia padOTHUKA CHEL0JEeX/]1a, CIEe00yBb U JIPYyTUe CpPEICTBA
VH/IMBU1yaJIbHOM 3aIUThI U [IPEIOXPAHUTENBHBIE TPUCTIOCOOICHMUSL.

JUis 3aluThl TOJIOBBI pabOTalOIIEro OT MEXaHWYECKUX MOBPEXKJIECHUH, Biary,
NIEKTPUYECKOTO0 TOKAa BBIJAIOTCS  3alUTHBIE KACKHM, TapaHTUHHBIA CpPOK
HKCIUTyaTallMl KOTOPBIX YCTAHOBJIEH HE OoJjiee AByX JieT. B xonoaHoe Bpems rona
3aIIATHBIE KACKM  JOJDKHBI ~IPUMEHSATBCA COBMECTHO C  YTEIUISIOLIUM
MOAIUIEMHUKOM.

JUist 3a1UTEl OPraHOB 3pEHUS OT IPOM3BOJCTBEHHBIX BPEIHOCTEH BBIAAIOTCS
3alIUTHBIE OYKH B 3aBUCHMOCTH OT TpeOOBaHMIl 0€30MacCHOCTU IO BBIMOIHIEMON
pabore:

-JUIA 3aIlMTHI TJIa3 OT BETPa, MbUIM, TBEPABIX YACTHI] CIy>KaT OYKH 3aIlUTHBIC
3111-80. 3112-80 u npyrue aHajaOTrU4YHBIE;
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- JUISL 3aIIWTHI TJ1a3 OT CIENAIUX SPKOCTEH CBeTa, yIbTpaHuoIETOBOTO,
UHPPAKPACHOTO M3ITYYCHHUN U OT UX COYETaHMS C BO3ACHCTBHEM TBEPHbIX YACTHUIL
U OpbI3r PacIUIABICHHOIO0 MeTajlja ISl Ta30CBaplMKOB M BCIIOMOTaTEIbHBIX
pabouunx ouku 3H/] 2B, 3HPb-64-80. 3HP3- 70u npyrue co cBeTropuiabTpamu, u
JUTSL 3JIEKTPOCBAPIIMKOB IIIMUTKYU 3alIUTHBIE CO CBETOQUIBTPAMH.

Jnst  3amuThl  OpraHoB  CciayXa OT TPOU3BOJCTBEHHOIO IIyMa, KoOraa
TEXHUYECKUMHU U APYTUMHU MEPAMH HE YJACTCS CHU3UTh YPOBEHb IIyMa, JOJKHBI
IPUMEHSTHCS WHIUBUIYAIbHBIE CPEJICTBA 3AIUTHI: MPOTUBHO IIYMHBIE O€pyIIU.
3aMoJHSAIONINE HAPYKHBIM CIyXOBOW KaHajdl WM YIIHYIO PakoOBUHY, MPOTUBHO
IIYMHBIE€ HAYIIHUKH, [IJIEMBI, 3aKPbIBAIOIINE YACTh I'OJIOBBI U YIIHBIE PAKOBUHBI.

JITs 3a1IUTHl OPTaHOB JIBIXaHUS OT IbLIM, KOT/1a 0€30MacHOCTh paboT HE MOKET
OBITH obecrieueHa KOHCTPYKIIHEH 000opyIoBaHUA, opra”u3zale
IPOU3BOICTBEHHBIX MPOLIECCOB, MPUMEHSIOTCS MPOTUBONBUIEBBIE PECIUPATOPSI,
00ecreunBaroIIMe 3alUTy OT BBICOKO MM CPEIHEIUCIIEPCHBIX a3po30Jiel (paanyc
4acTHI[ 10 1MKM). IpU KOHIEHTPALMSIX, IPEBBIIIAIIINX MPEAEIbHO JOIYCTUMYIO
- 10 200 pas.

Ha cnydaii BO3HUKHOBEHUS! aBapUMHON CUTyallud paOOTHUKYU MPEAIPUSITHUS JUIs
3alUThl OPraHOB JbIXaHUS 00ECHEeUUBAIOTCSA MEPCOHAIBHBIMU (PUIBTPYIOLIUMU
npoTuBorazaMu Mapku A. B.

[Ipn paboTax B yCIOBHSIX HEJOCTAaTKa KUCIOPOJa B OKpPYXalolleM BO3IyXe, B
3aKPBITBIX COCY/aX, €MKOCTSX, KOJOAAX W T.A. JUIsl 3alIUThl OPraHOB JbIXaHUS
JOJKHBI IPUMEHSATHCS IIJIAHTOBBIE TTpoTUBOrasbl Mmapok [1111-1. ITII-2.

JITs oOecrieuenusi Ge30mMacHOCTH TpW paboTe Ha Bbicore 1,3 M W BhIIE, B
KOJIOALlaX,  NpusAMKax, OyHKepax ¥  T.J.  JOJDKHBl  IPUMEHATHCA
IIPETOXPAHUTEIBHBIE, CIIACATENIBHBIE II0SiICA M CTPAaXOBOYHBIE KaHAThl (I10SIC
MPEIOXPAHUTETBHBIN yiT MOHTaXKHUKOB TY 36-2103-82. mosic cnacaTenbHBIH,
kaHaTel cTpaxoBouHbie o ['OCT 12.4.107-82).

JITs  3alMTBl  3JEKTPOTEXHUYECKOIO  IMEpPCOHANa,  OOCIYKHMBAIOIIETO
ANIEKTPOYCTAHOBKU oOoraTuTenbHOU (padpuku HanpsbkeHueM 110 U Beime 1000 B.
JOJKHBI TPUMEHATHCS 3alllMTHBIE CpelCcTBa B cOOTBeTCTBUU C «lIpaBunamu
OPUMEHEHUSI M HUCHBITAaHUS ~ CPEACTB  3alIMThl,  HCIOJIb3YEMBIX B
AIIEKTPOYCTAaHOBKAX.
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9. OXPAHA TPYJA

OxpaHa TpyJla B IIUPOKOM CMBICJIE CJIOBA - 3TO CUCTEMa COXpPAHEHHUS KU3HU U
310pOBbsl pAOOTHUKOB B MPOILIECCE TPYJOBOH AEATEIHLHOCTH, BKJIIOUAOIas B cede
IPABOBBIE, COIMAIbHO-D)KOHOMHUYECKHE. Opranu3aimoOHHO-TEXHUYECKHE,
CaHUTAPHO-TUTUCHUYECKHE, JIEUeOHO- MpOoUIaKTUUEeCKHE. pPeabuIuTallMOHHBIE U
WHBIC MEPOTIPUATHSI.

OxpaHa Tpyna Kak HWHCTUTYT TPYJAOBOTO IPaBO-3TO COBOKYIHOCTH HOPM,
HAMpPaBJICHHBIX HAa OOECMEYEHUE YCIOBHHU TpyJa, OC30MacCHBIX MJis JKU3HU U
30pOBBsl paboTHNKOB. Kak mpaBoBOil MHCTHTYT OXpaHa TpyJa BKIIOYAET B cels
HOpPMBbI, YCTaHABJIMBAIOIINE NpaBa U 00s3aHHOCTH PaOOTHUKOB M paboroparene
10 BOTpocaM OE€30MacHOCTH U TUTHEHBI TPY/Ia, a TAK)KEe KOHKPETH3IUPYIOUIHE UX C
MOMOIIBIO MPABUII U UHCTPYKIIUH MO OXpaHe TPy/a;

CHelualbHble HOPMBI O KOMIEHCAIUSAX Ui JIUI. Pa0OTAIOMIMX B TSKENbIX.
BpPEAHBIX WJIM OMNAaCHBIX YCIOBUSIX; HOPMbI 00 OXpaHe TpyJAa S>KEHILIUH, He
COBEPIICHHOJIETHUX PAa0OTHUKOB, JHIl C MOHMXEHHOM TPyI0CHOCOOHOCTHIO;
HOPMBI DPETYJHPYIONIUE OpraHu3alui0 padoThl MO OXpaHe Tpynaa: MpaBuia
paccienoBanusi M yuéra HecyacTHBIX ciydaeB. [Ipemmpusitue «OKyxonmu kanue
KOro3m» Haxoautcs Ha SmnHaabanckoM paitone roposaa TamkeHTa

[IpennpusTue, BKIIOYAET B ceOS OHY TEXHOJIOTHUECKHE JINHUM.

B npu3BoicTBE MPUMEHSIOTCS XUMHUYECKHE BEIIECTBA.

Kanudonp - cmoma, KoTopas ocCTaeTcsi MOCJIE€ MPOTOHKH CKHUMMAapa Ha
JIEPEBSIHHOM KJIe€ C TOMOIIBIO BOASHOTO TMapa, €€ NPUMHSIOT B OyMaKHOU
MPOMBINIICHHOCTH B KAY€CTBE OyMa)KHOTO KJIES.

[1bu1b - ¢ BO31yXOM 00pa3yeT B3phIBOOMACHYIO CMECH.

Imnoxmopua  kameimst Ca(OCl)r - mpencraBisieT co0oil  O€3I1BETHBIM
KPUCTAUIMYECKU  TOPOIIOK, CHJIbHBIA  OKHCIWTENIb, MPUMEHSETCS MpHU
orOenuBaHUU Oymaru.

[Mpennpustun  «Kyxomm xkamuH koro3w» coriacHo CH-245-71 CHUII
2.01.03.96 oTHOCUTCSI KO BTOPOMY KJIacCy MOMEMIEHUN MO BPEAHOCTH, MPU 3TOM
MPEeIyCMOTPEHHAs] CaHWTapHO-3aIuTHAs 30Ha cocrtaBisier 500m. Ilpenmpusrtue
PAaCIOJIOKEHO C TMOABETPEHHOM CTOPOHBI K OJIDKalilieMy HACEJIEHHOMY IYHKTY,
YTO CIOCOOCTBYET PACCEMBAHUIO BPEIHBIX BRIOPOCOB U MCKIIOYAET MOMAJaHUE MX
B JKWJIOW PAMoOH.

OnoBenieHne 1 JUKBUAALUSA NOCIEICTBUNA aBapuil U KaracTpod TPUPOAHOTO U
TEXHOTCHHOTO XapaKTepa OCYIIECTBISETCS COTIacHO MiaHa ['3 U miaHa OCHOBHBIX
MEPOTIPUATHN TTPEANPUATHS «KyXOTH KaTruH KOTO3H»

Ctporoe cobtoIeHue WHCTPYKIUN 10 MPUTOTOBICHUIO PACTBOPOB PEAreHTOB U
OpaBui  MPOMCAHUTAPUM  MCKJIIOYAeT  Cliydyal  OTpaBJCHUH,  OXKOTOB,
npod3aboeBaHmi.

Ha nmpeanpustun «Kyxonu kanuH Koro3m» cnpoektupoBano corijacHo CHUII
2.01.-83 ¢ y4€ToM «po3bl BETPOB», BO H30EkKaHWE MOMAJaHUS HEXKEIATEIbHBIX
BHIOPOCOB Ha TEPPUTOPUIO KUJIOTO MACCHUBA TPEIANPHUATHE PACIIOIOKEHO C
MTOJABETPEHHON CTOPOHBI OTHOCUTENIBHO KUJIOTO paiioHa.
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Ha npennpusarun «KyXxonaum KaJlluH KOTro3u» pa3padoTaHbl U U3JIOKEHBI MEpPHI
6e3omacHoctu mpu dkcruryatanuu corsiacao ['OCT 12.003-91 u CHUIT 3-05-05-
98.

Arperarsl, anmapaTtbl U Jpyroe 00OpyJ0BaHUE PACIOJIOKEHBI TaKUM 00pa3oMm,
YTO K HUM oOecredeH CBOOOJHBIM JOCTYH, TaKXe€ MPOU3BOJUTCI HX
CHCTEMAaTUUYECKUHM OYHNCTKA U MBITHE.

Bonbmioe 3nauenue mnpeanpustun <«JKyxoiu KajluH KOTO3W» HMEET 3allluTa
pabounx M CIIy’)KalllMX OT HEraTUBHOTO BO3ACHCTBUS ITymMa U BuOparuu. CoriacHo
CAHIIuH 01.20-01 u CAHIIuH 01.21-01 nng uckiro4YeHHs OTPULATEIBHOTO
BJIUSIHUSI HA OKPYXXAIOIIyK Cpeay IIyMOB W BHOpalueil MpelyCMOTPEHBI
MEPONPUATHS HAIPABJICHHBIC HAa IITYMOIIOIaBJICHHE ¥ BUOPOHU3OIISIINN;

MpaBUIbHAS AKCILTyaTalus obopymoBaHue, CBOECBPEMEHHO ero
OCBEUTEIHLCBOBAHUE U MTPOBEJCHUE NMPOYUIAKTUIECKUX PEMOHTOB:

-CBOEBpPEMEHHAsl CMa3Ka BpallalolUXCs YaCcTe MallliH MEXaHU3MOB:

-IIPUMEHEHHE CPEACTB MHANBUIYAJILHOMN 3alTUTHI OT IITyMa U BUOpAITiu:

-IPUMEHEHUE BUOPOTACAIIUX YCTPOMUCTB U TOKPHITUHA HEBUOPHUPYIOIINX
KOMMYHUKAaIIUK;

JUKBUJALUS U OClIa0JIeHUE [ITyMa HEMOCPEJCTBEHHO B UICTOUHUKE 00pa30BaHUIA.

Bo Bcex TMpPOM3BOJACTBEHHBIX U TMOJCOOHBIX IMOMEIICHUSAX MPEIPHUATUS
«Kyxonm KaauH KOTO3W» MPHUHATH MEPhl K MaKCUMaJIbHOMY HCIOJIb30BAHUIO
€CTECTBEHHOT'O OCBEIIIEHHE.

CBeToBbI€ MPOEMBI HE 3arpPOMOKIAIOTCS MTPOU3BOACTBEHHBIM 000pPYIOBAHUEM,
rOTOBBIMU U3JICTIUSIMU, CHIPHEM U T.I1. KaK BHYTPH, TaK BHE 3/1aHUA.

EcrecTBeHHOE  OCBEIIEHHWE  MPOU3BOJCTBEHHBIX  MOMENICHHH  OTBEYAET
TpeboBanueM ctpoutenbHbix HOpM u npaBun CHull 2-01-05-98, CHull 2-4-79.
OcTekeHHas OBEPXHOCTh CBETOBBIX MPOEMOB (OKOH, (POHApEH T.NT) OYMIIAETCS
OT MbLJIM U KOIMOTHU [0 MEPE 3arpsi3HEHUs], HO HE PeXe OJIMH pa3a B KBapTal.

HcKkycCTBEHHOE OCBEIIEHHWE B IeXaX SBISETCA KOMOWMHUPOBAHHBIM U
COOTBETCTBYET  JICHCTBYIOIIMM  CTPOMTEIBHBIM HOpMaM H  IPaBUJIBaM.
OcBeTuTenbHbIE TPUOOPHI U apMaTypa COAEPKATCS B YHCTOTE M MPOTUPACTCS IO
Mepe HajgoOHOCTH, HO HE peXe OJWH pa3a B Hejento. CBETUIBHUKU MECTHOTO
OCBEIIECHUS HMMEIOT KOHCTPYKIMIO W  PACIOJOXKEHHUs, 0OecreynuBaronme
OTCYTCTBUE TPSIMBIX M OTPaXEHHBIX OJUKOB. [IpuMeHEeHHE MEPEHOCHBIX JaMIl U
PacIOIOKEHUE CBETHIIBHUKOB HEMOCPEACTBEHHO IMOJI OTKPHITHIM 000pYAOBaHUEM
HE JIOIyCKaeTCsl.

[Tomemennss  mpeanpusitun  «OKyXonmwm  KaJlUH  KOTO3W»  0OCCIICUYCHBI
MEXaHUYECKOM W  €CTECTBCHHOM  MPUTOYHO-BBITEKHOM  BEHTWISILUEH B
COOTBETCTBUM C JCUCTBYIOIIMMH CTPOUTEIILHBIMU HOPMaMHu M MpaBujiamu. Jlis
MPaBWIBHOTO TMPOBEACHUS a’paldd MPOU3BOJCTBEHHBIX 3JaHUNA COCTaBIICHBI
NOAPOOHBIE HWHCTPYKIMHU. YUYUTHIBAIOIIME METEOPOJIOTUYECKUE YCIOBUE B
pa3IMuHbIE IEPUO/IbI FO/Ia U HAIPABJICHUS BETPOB.

Taxxe mpeaycMOTpPEHBbI YCTAHOBKHM JUIsl COXPAHEHUsI ChIpbS B MOMEIICHUS B
TeueHue 12 gacos.

BeHTuns1iuoHHbIe YCTAHOBKU HE CO3/AI0T IIyMa, MPEBBIIIAIONIETO JOMYCTUMBIC
HOPMBI.
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B Xosno01HbIE U mepexoHbIe MEPUOBI rojla Ha NpeanpuaTun «Kyxojau KalnuH
KOT'03W» MPEAYCMOTPEHO LEHTPAIBHOE OTOILIEHUE.

C moOBBILIEHHEM YPOBHS MEXaHM3allMM W aBTOMAaTU3allUd IPOLIECCOB Ha
npeanpuatud <« KyXonu KajauH KOTro3W» PacHIMPSIOTCS MPOQPUIAKTUYECKUE
MEpPOIPUATHE MPOTUB MOPAKEHUSI OOCITYKUBAIOIIETO MEPCOHANA 3IEKTPUUECKUM
TOKOM.

3amura  OT TMOPAKEHUS JJIEKTPUUYECKUM TOKOM  BKJIIOYAET  KOMILIEKC
CHEIUATbHBIX MEPOIPUSATUH, OCYHIECTBISIEMBIX MPU MOHTaXE U MEPHUOIUUYECKU
IPOBOJUMBIX TpU peMOHTEe o00opyaoBaHus. OCHOBHBIMH M3 HUX SBISETCS
IpaBUIbHAsl YCTAHOBKA 3JIEKTPOOOOPYIOBAaHUE, M HAAEKHOE 3a3€MIICHHE BCETO
CTAalMOHAPHOI'O  TEXHOJIOTMYECKOr0, TPAaHCIOPTHOTO M DHEPreTUYECKOTO
o0Opy/sOBaHus, a TaKKe METAUIMUECKUX IUIOMAJ0K M KOHCTpyKuuewn. Jlus
3a3eMJIEHUSI K OOOpYJOBaHUI0O M KOHCTPYKLHMSIM HPUBAPUBAIOT METALIMYECKUN
IIMHBI, [0 KOTOPBIM OTBOAMTCS B 3€MJIO JJIEKTPUUYECKUN TOK. CIy4aillHO
MIOTIABIIVI WJIM BO3HUKIIIEH B 000PYI0OBaHUH.

[Ipy Bcex ycCHOBHSX 3allMTa OT MOPAKEHUHW JIEKTPUUYECKUM TOKOM
IpeaycMaTpuBaeT  MPABWIbHYIO  JKCIUTyaTallMl0  3JIEKTpOOOOpYyIOBaHUS B
COOTBETCTBHM CO CHEHHAJIbHBIMA HHCTPYKLUMSIMH, pa3padaTbIBAEMbIMU IS
KaXXJI0T0 paboyvero Mecra.

[lepconan npenrnpusitie Ha nNpeanpusaTUU « KyXxoau KajauH Koro3u» odecredyeH
CpelICTBAMH MHIUBUAYaJIbHOM 3aIUTHI, CIIEIOIEKI0N U CIIe1I00YBBIO.

Jliis 3ammTel paboTaromux Ha Ha Tpeanpustud <«OKyXonm KaliuH KOTo3u» OT
OIaCHBIX, BPEAHBIX, IPOU3BOICTBEHHBIX (PAKTOPOB B COOTBETCTBHHU C Ipodeccueit
U Ha OCHOBaHMHM THUIIOBBIX OTPACIEBBIX HOPM O€cCIIaTHOW BBIJAYM CPEICTB
UH/IMBHUIyaJIbHOM 3allluThl paOOTHHUKAM, 3aHSATBIM B MPOM3BOJCTBE, BBIJACTCS C
Y4E€TOM pOCTa, pa3Mepa M Ioja padOTHHUKA CIELOAESXKAd, cIeroOyBb U Jpyrue
CpeICTBa MHIMBUYaTbHON 3alIUTHI U PEIOXPAHUTEIHHBIC TPUCIIOCOOICHHUS.

JUIs 3a00UThl TOJOBBI pa0OTAIOIIEr0 OT MEXaHMYECKUX NOBPEXKJECHUMN, BIIAry,
AIEKTPUYECKOTO TOKAa BBIJAIOTCS  3alUTHBIE KACKH, TapaHTHHHBIA CpPOK
HKCILTyaTall KOTOPBIX YCTAHOBJEH He Oojiee ByX JieT. B xomnogHoe Bpems roja
3alUTHbIE KACKUM  JOJDKHBI NPHUMEHSTbCA COBMECTHO C  YTEIUISIOLIUM
MONIJIEMHUKOM.

JlJis 3a1uThl OpraHoOB 3pEHHsS] OT MPOU3BOACTBEHHBIX BPEIHOCTEH BBIIAIOTCS
3aIIUTHBIE OYKH B 3aBUCHMOCTH OT TpeOOBaHUU 0€30MaCHOCTHU IO BBHINOJHAEMON
pabore:

JUTSL 3alllMTHI TJIa3 OT BETpa, MbUIM, TBEPJBIX YACTHI] CIIyXKAT OYKU 3allUTHBIC
3111-80, 3112-80 u apyrue aHajJOTUYHBIE;

N1 3alIMTHl IJ1a3 OT CHEMSIIUX SPKOCTeH CBeTa, YJIbTpapHuoIETOBOrO,
MH(PAKPACHOTO U3IYYEHUA U OT UX COYETAHUS C BO3ACHCTBHUEM TBEPABIX YACTHUIL
U OpbI3r PacIUIaBICHHOIO0 METajlla JUIsl Ta30CBapIIMKOB M BCIIOMOraTeIbHBIX
pabounx ouku 3HJ[ 2B. 3HPB-64-80. 3HP3- 70u npyrue co cBeTopuibTpamu, u
JUTSL 3JIEKTPOCBAPIIMKOB IIIMUTKYU 3alIUTHBIE CO CBETOMUIIBTPAMM.

JIT  3alMThl  OPraHoB ciyxa OT MPOU3BOACTBEHHOTO IIyMa, Korja
TEXHUYECKUMU U APYTUMHU MEPAMH HE YJAETCS CHU3UTh YPOBEHb IIyMa, JOJKHBI
NPUMEHSTHCS WHIUBUYAIbHBIE CPEJICTBA 3alUTHI: MPOTUBO IIYMHBbIE OEpyIIU.
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3aMOJHSIOIIME HApYKHBIM CIIyXOBOM KaHal WM YIIHYKO PAaKOBUHY, IMPOTHB
IIYMHBIE HAYIIHUKH, [IJIEMBI, 3aKPHIBAIOLIME YACTh T'OJIOBBI M YIIHBIE PAKOBHHBI.

JIJis 321U Thl OPTraHOB JIbIXaHUS OT MbLIX, KOTJa 0€30MacHOCTh padOT HE MOXKET
OBITH obOecrieueHa KOHCTPYKIIUEN o0opynoBaHus, Opra"u3anuen
IPOU3BOCTBEHHBIX MPOLIECCOB, MPUMEHSIOTCS MPOTUBONBUIEBBIE PECIUPATOPHI,
00eCIeynBaIoIINe 3aIUTY OT BHICOKO WJIM CPEIHEIUCTIEPCHBIX adpo30Jeil (paanyc
YacTUIl 10 1 MKM). IpU KOHIEHTPALMSIX, MPEBBIIIAIONINX MPEIEIbHO JAOMYCTUMYIO
- 10 200 pas.

Ha cnyyali BO3HMKHOBEHHUS aBapUHOW CUTyalldd PAOOTHUKHU OTIEICHUS IS
3aIlUTHl OPTaHOB JBIXaHUS OO0ECTEUYMBAIOTCA TMEPCOHATBHBIMU (PUIHTPYIOMUMU
poTUBOrazaMu Mapku A. B. .

[Tpu paboTax B yCIOBUSIX HEAOCTaTKa KHCIOPOAA B OKPY’KAIOLIEM BO3JyXe, B
3aKpPBITBIX COCYJlaX, €MKOCTSX, KOJOALAX W T.JA. JUIsl 3alIUThl OPraHOB JbIXaHUS
JIOJHKHBI IPUMEHSATHCS IITAaHTOBbIe poTtuBorassl Mapok [1111-1. TIII-2.

st obecnieueHust 0e30MacHOCTU Mpu paboTe Ha BbicoTe 1,3 M U BbIlIe, B
KOJOJUAax,  NOpusMKax, OyHKepax W  T.J.  JOJDKHBI  IPUMEHSTHCA
IPEIOXPAHUTENIbHBIE, CIacaTelIbHbIE TI0sica M CTPAaXOBOYHBbIE KaHAThl (I10SIC
NpeJOXPaHUTENbHBIA 11 MOHTaXHUKOB TY 36-2103-82. mosc cnacareibHbIH,
kaHaTel cTpaxoBounbie o 'OCT 12.4.107-82).

JUis  3ammThl  9JEKTPOTEXHUYECKOTO0  MepcoHana,  OOCITy)KHBAIOIIETO
AIIEKTPOYCTAaHOBKU oOoraTuTenbHOU (padpuku Hanpsbkenuem 110 U Beime 1000 B.
JIOJDKHBI TIPUMEHSITBCA 3allUTHBIE CpeAcTBa B cooTBeTcTBUU C «lIpaBunamu
NPUMEHEHUSI W MUCHBITAaHUA  CPEIACTB  3allUThl,  HCIOJIb3YyEMBIX B
IIEKTPOYCTAHOBKAXY.

Ha Ttepputopun mnpeanpusitun «KyXolM KaJuH KOTO3W» PACIOI0KEHBI
caHuTapHO- ObITOBBIe KOoMHaThl cormacHo CHull 2.05-12-91. Cioma oTHOCHTCS
NOMEIIECHHUST i1 OTAbIXa, OOE3BPEKMBAHUS OJNEKIbl, MEIULMHCKUN IyHKT,
CTOJIOBasi, yOOpHBIE, TyIIEBbIC, MECTA JJIsl KyPEHUS.

Cornacio CHull -2.01.02-85 npennpusitun «2Kyxoium KajauH KOTO3W» IO
M0KapO- B3PHIBOONIACHOCTH OTHOCHUTCS K Kareropuu «By .

[Ipennpustun «Kyxoim KaauH KOro3m» o mnoxkapoonacHoe™ oTHOCUTCSH K
kiaccy 11-2a. o B3peiBoonacHoe™ oTHOCHUTCS K Kiaccy B-2a.

Cornacio CHun 2.09.02-85 npeanpusitun «KyXoiau KajauH KOro3u» MOCTPOEH
U3 HECTOpPaeMbIX U TPYAHOCTOPAEMBIX MAaTEPHAIIOB TAKUX KaK OTHEYIOPHbBIN
KHUPIINY, CTAJIHBIE apMaTyPhl KeIe300€TOHHBIX KOHCTPYKITUHN U T.1I.

CornacHo HOpMaM W TpaBWiIaM MNOpeanpusatur <« Kyxojld KaluH KOTO3W»
OTHOCHUTCS K | cTeneHn OrHECTOMKOCTH.

[Ipu NpOEKTUPOBAHUU U CTPOUTENBCTBE NPEANPUITHH «KyXO0IU KaJIUH KOTO31»
cormacho CHull 2.090.4.-87, CHull2.090.2-85 u CHull 2.02.12-98 Obuin
IPELYCMOTPEHBl HBAKyallHOHHBIE IYTH U BBIXOJBl HA CIy4yall BOZHMKHOBEHUS U
3/1aHMs TIOKapa WM aBapyu. DBaKyallMOHHbIE MyTH 00€CIIEYMBaIOT 0€30MaCHOCTh
JBUKEHUS JIOJEd MO0 HHUM 3a MHUHUMAaJIbHOE KOJMYECTBO BpeMeHH. B 1mexax
IPEeIyCMOTPEHO JBa 3BAKyallMOHHBIX BBIXO/IA.

Cornacio CHull-2.04.02-85 na mnpennpusitun <« XKyxonu KajauH KOTro3m»
IPEeIyCMOTPEHO  MPOTHBOMOXKAPHOE  BOJOCHAOXKEHHE, MPUMEHsIeMOoe s
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JMKBHUJIALIMM TOXApoB Ha mOpeanpusatuu. llexa mpennpusTus 3a HCKIOYEHUEM
IIEKTPOUIUTOBOM  00ECHEeUMBAIOTCA  MPOTHBOMOXAPHBIM  BOJONPOBOAOM €
YCTAaHOBKOM Ha HEM MOXApHBIX TUJIPAHTOB, JOCTYI K KOTOPBIM BCETJa OTPHIT
MO’KApHbIE KpaHbl BO BCEX IMOMEUIEHUSX OOOPYJIOBaHbI CTBOJAMHU U pPyKaBaMH,
3aKII04eHHbIMU B IKapuuku [Ikapuuky 3aKpbIThl U OIUIOMOMpPOBaHbL. JIBEpIibl
MKa(pUUKOB JIETKO OTKPBIBAETCSI.

[Tpou3BoaCTBEHHBIE U MOACOOHBIE MOMEIIEHNE NpeanpusaTun «Kyxonu kaauH
KOI'O31» CHaOKEeHbI NIEPBUYHBIMA CpelCTBAMHU [I0KAPOTYILEHUS.
IIpoTHBONIOXKAapHBI MHBEHTAPh pa3MEIIACTCs] HAa TEPPUTOPUU MNPEAUPHITHS Ha
OTBEACHHBIX W IOATOTOBJICHHBIX I 3TOM LEJIM MECTaX € y4eTOM II0XKapHOU
ONACHOCTH MPOMU3BOJCTBA B CTPOrO YCTAHOBJIEHHOM KOJIMYECTBE. B momeneHusx
LIEXOB YCTaHOBJICHBI SIIMKU C CYXHM IPOCESIHHBIM ITecKoM. [Ipu dmuke ¢ neckom
HaxoauTcs jomnarta. Mcmosmb3yemble Ha npeanpusatuu JKyXonu KaTuH KOTO3W»
oraerymmrenu: OXJI-HO. OY-2.

C uenbi0 CBOEBPEMEHHOrO OMoBelieHus: 0 Bo3HUKHOBeHun UC (mokapa) Ha
npeanpusatun «XKyxonu kanun koro3w» cornacHo CHull 2.04-09-84 u I'OCT
12.002-89 B npoM3BOACTBEHHBIX MOMEMICHUSIX MPEAYCMOTPEHA CUTHAIM3ALMS,
TenedoHHas CBA3b. TaKKe B LIEXY YCTAHOBJICHBI TEIUIOBbIE MU3BEILATEIN. KOTOPbIE
cpabaThIBAIOT Ha MOBBILIEHUE TEMIIEPATYPbI OKpY Katolei cpeasl, Tuna ATII-3.

OO1ec TBEHHBIN MOXKAPHBIM HaA30p Ha npeanpusaTuu Kyxosin KajauH KOro3u
BO3JIOKEH Ha JOOPOBOJIbHYIO NOKapHyto Apyxuny (JII'1/1) cocrosmyro u3 yucia
pabounx u UI'P. Onn 3aHMMarOTCs pa3pabOTKON TUTaHa 3BaKyallud MPU TOXKape,
pa3paboOTKON HHCTPYKLUMU PEriaMEHTUPYIOUIEro JEHCTBUS aIMUHUCTPATUBHO-
TEXHUYECKOTO M 00CITYKHUBAOILIET0 NIEPCOHANA Ha CIIy4ail Mmokapa.

Cornacho CHull 2.01.03.96 na npennpustun «KyXoin KaluH KOTO3W»
IpeaycMoTpeHa 3ammra oT MonHuid. Ilpeanpustun «Kyxomum xamuH Koroswm»
cooTBeTcTBYET Il Kareropuu no MoJHE3anuUTe.
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10. OXPAHA OKPYKAIOIIEHN CPEJIbI

Ha coBpemenHOM 3Tane pa3BUTHs 00IECTBA HAYYHO-TEXHUYECKOTO Mporpecca
Bce OoJibllle 3HAYEHUS] MPUOOPETAaET KOMIUIEKC MPOOIEM CBS3aHHBIX C OXPaHOM
OKpY>Karoller Cpebl pallMOHAIBHBIM MCII0JIB30BAHUEM IIPUPOIHBIX PECYPCOB.

Orta npobnema emre Oosbilie 000CTpUIACh 3a MOCIEaHUE To/bl. B pesynbraTe
CTUXUHHOI0, XaOTHYHOrO nepexona B psaae crpadn CHI' k ppIHOYHOM 3KOHOMHUKE,
yTpaTel YIpPaBIIEMOCTH, KOHTPOJISI 3a HCHOJB30BAHHEM NPUPOIHBIX U
MUHEPAIIBHO-CBIPBEBBIX PECYPCOB OHU CTAIM PACTACKUBATHCA, XHUIIHUYECKU
N0OBIBAaThCA U AKCIOPTUPOBATHCA M0 HU3KUM LIEHaM, MPEBPATUINCh B UCTOYHUK
MOJIYy4YeHUs ISl OTAEIbHBIX TAaK  Ha3bIBA€MbIX "HOBBIX" M LEJBIX
KOPPYMIIUPOBAHHBIX TPyNIl cBepxmnpuoObuUiei. [Ipu 3ToM B yroay CBOMM aluHBIM
MHTEpPECaM OHU MPUHOCHT B KEPTBY SKOJOTUYECKYIO 0€30M1aCHOCTh, 3/I0POBbE U
OJ1aronoayyre HbIHE KUBYIIUX U OyAylIero nokoieHus. beccopectHbiM 00pazoM
Pa3BOPOBBIBAIOTCSA, HUCTPEOJSIOTCS HE TOJIBKO OrPOMHBIE MaTepuajbHbIC
LICHHOCTH, YHUKAJIBHOE JOCTOSHHUE YEJIOBEYECTBA, HO M HAHOCHUTCS OIPOMHBIN
BpEell BCEM OKPY’KAIOLIEH Cpelle, HApPYyIIAeTCs KIMMAT, a IVIABHOE - YPOAYHOTCA
€CTECTBEHHBIC YCIIOBHS )KU3HU U IEATEIBHOCTH HE OJHOTO MOKOJICHUS JTIOJEH.

Cerognsi, B npeansepun XXI cTosieTusi, B yCIOBHUSIX CTPEMUTEIIBHOTO HAYYHO-
TEXHUYECKOI0 Nporpecca U U3MEHEHUS T€ONOJIUTUYECKOW CTPYKTYpPbl MUpPa BCE
OOJIBIIYIO aKTYaJIbHOCTh MPUOOPETAIOT MPOOJIEMBI PEryJIUPOBaHUS BO3ACHCTBUA,
OKa3bIBAEMOI'0 YEJIOBEKOM Ha Ouocdepy, TapMOHHU3ALMHM B3aUMOJICHCTBUSA
OOIIIECTBEHHOI'O0 TpOrpecca U COXPaHEHUs OJaronpUsTHOW MPUPOAHON CPEIbI.
JNOCTHKEHUS PABHOBECUS BO B3aMMOOTHOLIEHHUAX ''YesoBEK-TIprupoaa". MoxKHO ¢
ropeybl0 CKa3aTh, 4TO B lIeHTpanpHOA3MaTCKOM PETMOHE CIIOXKWIACh OJIHA W3
OMacHENIINX 30H dKOJOoruyeckoro 6eactusi. CI0KHOCTh CUTyallMd HE TOJIKO B
TOM. YTO OHa HECeT B ce0e aKKyMYJSITUBHBIA PE3yJNbTaT UTHOPUPOBAHUS ITOU
npo0eMbl Ha MPOTSKEHUU MHOTUX JECATUIIETHI, HO U B TOM. YTO MPAKTUYECKU
Bce c(heppl OOMTAHMS U KUZHEICITEILHOCTH YEJIOBEKa B PETHMOHE IMOABEPKEHBI
DKOJIOTHYECKOMY PHUCKY. MBI MMEEM T'OpBKMH OIBIT JOKa3aTEIbCTBA TOT'O, YTO
IpUpOJia HE TEPHUT BYJbIapHOTO W CaMOHAJEIHHOTO oOpallleHusi ¢ Heil. DToro
OHa He mpoaer. JIOKHBIM COLMATUCTUYECKUN UACOJIOTUYECKUAN TMOCTYJIAT, YTO
YEJIIOBEK - XO35MH MPUPOJIbI, 00epHYyJcs, ocoOeHHO B lleHTpampHOa3naTcKoOM
pETHUoHe, Tpareauer s KU3HM MHOTHX JIFOAEH, LEIbIX HAapOJOB W HAaIUM,
IIOCTABWJI UX HAa I'PaHb BEIMUPAaHUS, HICUE3HOBEHUS T€HO(OHA.

[IocTosHHO BO3pacTaeT yrpo3a OIPAaHMYEHHOCTH 3€MJIM M €€ HHU3KUH
KaueCcTBEHHbI cocTaB. B ycnoBusix LleHTpanmpHOW A3umM 3eMis  sBISETCA
OECIIEHHbBIM JapOoM - OHa B OYKBaJbHOM CMBICIIE KOPMHT, OJIEBAET JIIOJICH,
CO371a€T MaTEpPUAIbHYIO OCHOBY JIJIsi OJaromoyiy4yusi *U3HU MHOTHUX CeMeH, He
TOJIbKO HETIOCPECTBEHHO CBA3AHHBIX C CEJIbCKOXO3SIMCTBEHHBIM ITPOU3BOICTBOM,
HO M BCEro HacelIeHHsl peciyOJIMKH, TJe TaK WIM HHade BCE OTPACIU TECHO
CBSI3aHBI C 3€MJIEH U LIEAPO MOJIB3YIOTCA €€ IUI0AaMU. B To e BpeMs 3eMils - 3TO
HE TOJIBKO OIPOMHOE JOCTOSTHUE, HO M (aKTOp, OT KOTOPOTO 3aBHCUT Oyayliee
cTpanbl. OCOOEHHO CUIIBHO 3TO MPOSABISAETCS B Y30€KUCTaHe, rae OT ToAa K rojy
YCHJIMBAETCSl 3KOHOMHYECKAs U IeMOorpapuueckas Harpy3Ka Ha 3eMJIIO.
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Oco0OEHHOCTh PECIyOJIMKH COCTOMT B TOM. YTO W3 OOIIEH TUIOIIAJH, PaBHOM
cBblie 447.4 ThIC.KB.M. TOIBKO 10 MPOLIEHTOB COCTABISAIOT TOCEBHBIE TIOIIAH.

K coxanenuro, 3TH TpolecChl HE MUHYJIM M Y30€KUCTaH, TJAE. MO OIECHKE
CIICLIMAJIUCTOB  CKJIQJbIBA€TCSl KpaWHE CJIOkKHAasg, MOXKHO CKa3zaTh oOmacHas
CUTyalus

Bonbmioit skomorudeckoi mpobiemMoil Y30eknucTaHa cTaja BbICOKAs CTENCHBb
3aCOJICHHOCTH 3eMelib. K 3ToMy mpuBesio MaccoBoe UX OCBOSHHUE, KOTJ1a B 000pOT
KPYITHBIMHU.

CIuIoIHBIMU MAaCcCUBAMHU BBOJWJIMCH JaXX€ 3aCOJICHHBIE M HENPUTOJHBIE K
MeJIMopanuy 3eMiid. 3a nochennue S50 JeT miIolmaab OpoIIaeMbIX 3EMeEllb
Bo3pocina ¢ 2,46 muH ra go 4.28 muH ra. Tonbko 3a 1975-1985 roael ocBoeHO
okojjo | ™MiIH ra HOBBIX 3eMeNbHBIX MaccuBoB. K 1990 romy miomanb
OPOIIAEMBIX 3€MENb MO cpaBHEHUIO 1985 romom yBennuunace B 1,5 pasa.

Oco0yr0 omacHOCTh NPEACTAaBISECT PaAUOAKTUBHOE 3arpsisHeHue. Boub
oeperoB peku Maiinyy-Cyy (Keipreisctan) B nepuon ¢ 1944 no 1967 roasl
3aXOpPOHEHBI OTXObl MEPEPadOTKU YPAHOBOW PYAbl U K HACTOSIIEMY BpPEMEHU
uMeeTcs 23 XBOCTOXpaHWIUINLA, TPEOYIOIIUX YKPETUICHUS CeJIe3alIUTHRIX AaM0 U
BBITIOJTHEHHUS pabOT 10 00E€CTIEYEHUIO0 YCTOMUYHMBOCTH CKJIOHOB B OIMOJI3HEOMACHBIX
y4acTKax.
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11. 9GKOHOMMNYECKAA YACTb

1. ITpousBoACTBEHHAs IpOrpamMma COJIEP>KUT HAMMEHOBAHUE BBIITY CKAEMOM
IPOAYKUHU B HATYPAJTIbHOM U CTOMMOCTHOM M3MEPEHUH, B COOTBETCTBUH C TEMOM
BBIITYCKHOU paboThI.

2. Pacuer mnpsMbpIX M MarepuaibHbIX 3aTpar. ChIpbe 3a BBIUETOM
BO3BPATHBIX OTXOJOB — OCHOBHBIE 3aTparTbl. BcmomoraTenbHble MaTepHabl,
TOTUIMBO, 3JIEKTPOIHEPTUs, BOAA, Ta3, XOJOJA U T.A. TpPaHCHOPTHBIE 3aTpaThl
(TpaHCIIOPTHBIE ~ YCIYTM TI0 TEpPEeBO3KE TIPY30B, CHIPhbS, MaTEPHANIOB,
WHCTPYMEHTOB, 3arOTOBOK U JIp.). 3aTpaThl Ha OIUIaTy TPY/Aa MPOU3BOJICTBEHHOIO
Xapakrtepa.

A) Ilpsimble - 3apaboTHas 1IaTa OCHOBHBIX pa0OYUX C OTYHCICHUSIMU Ha
COIMAJIbHOE CTpaxoBaHue B pazmepe 25% ot (hoHaa oriaThl Tpy/Ia.

b) Koceennble - 3apaboTHas mjiata BCIIOMOTaTeIbHbIX, 00CTYKUBAIOLIUX
pabouux, omiara TpyAa paOOTHUKOB Il€Xa C OTYUCICHUSMH Ha COLMAIbHOE
cTpaxoBaHue - 25%.

[Ipoune 3aTparbl MPOU3BOIACTBEHHOTO Ha3HAYEHMsI, BKIIIOYas HaKJIaJHbIC
pacxoipl, B T.4. aMOpTHU3alMsl OCHOBHBIX NPOU3BOACTBEHHBIX (OHIOB U
MaTepHUaIbHbIX aKTUBOB.

3.  Kampkymsammss  ceOECTOMMOCTH  TPOAYKIIMHU -  ONpEJeSICHHE
ce0eCTOMMOCTH MPOIYKIIMHM B TIEpecUYeTe Ha €IUHUILY U T0JI0BOM 00BbEeM BBHITTyCKa
POAYKITUH.

Pacuer pacxomoB mnepuoja, NPUOBUIA, PEHTAOCIBHOCTH IPOIYKIIHH,
ONTOBOM JOTOBOPHOM IIEHBI C YYETOM aKI[M3HOI'O Hajora (e€Cjau MpeayCMOTPEHO)
u HJC.

4. OCHOBHBIE TEXHUKO-3KOHOMHYCCKHE IIOKA3aTeJIM IPOU3BOJICTBA
POYKIIHH.

[Tpon3BoacTBEHHAs TporpaMma - BBITYCK MPOIYKIMH B HATypaJIbHOM
BBIPQXXCHUH ¥ CTOMMOCTHOM H3MEPECHHH I10 TiepepaboTke OyMaru ¥ KapToHa Ha
npeanpusTin <« KYX0au KaJIuH KOTro3y.

IIpousBoacTBEHHAs rOA0Bas MPOIPaMMa - BBINIYCK NPOAYKIMHU B
HATYPAJIbHOM BBIPA:KEHHMH U CTOMMOCTHOM M3MEPEHHUSIX Ha NPeANPUATHH
«Kyx0/I1 KaJIUH KOT03»

Tabauya 12
['0g0BO BBITYCK
En.
Llena B ctoum,
No HaumenoBanue nu3Mepe- B nar.
Cymm BBIPAXKECHUU
HUs BBIPaX.
TBHIC. CYyM
2 3 4 5 6
bymara, kapTon TH 195000 5000 975000000
Hroro: 195000 5000 975000000
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Kanabkyasinus ce6ecToMMOCTH NMPOAYKIIUA
I'onosoii Beimyck - 5000

Kanbkyanpyemasi en.u3Mmepenus NpOAyKINH — TOHH

Tabnuya 13
No CroumocTb
HaumenoBanue crareii 3arpar Ennmauer, T'onosoi
CyM/IIIT BBIITYCK
TBHIC.CYM
1 2 3 4
1 | Celpbe u npsiMbIe MaTepHAIbHBIC 3aTPATHI 103000 515000000
2 | Ilpsimbie 3aTpaThl Ha TPY 26850 134250000
a) 3aTpaThl Ha paboYMX 20138'6712| 100690000
0) oruncienue Ha coi. CTpaxoBaHHUE 33560000
3 | KocBennble 3aTpaThl HA MaTepUAIIbI 5640 28200000
4 | KocBeHHbIE 3aTpaThl HA TPY 2040 10200000
5 | Amoptuzanus 000py10BaHUS 12430 62150000
6 | IIpoume pacxoapl MPOU3BOACTBEHHOTO 9640 48200000
HA3HAYCHMUSI
7/ | IlpousBojacTBeHHasi ce€OECTOMMOCTh 159600 79800000
8 | Pacxonbl nepuoaa 21500 10750000
9 | OOmue 3aTpaThl 181100 90550000
10 | IlpuGsuib 35400 17700000
11 | PeHTabenbHOCTh MPOU3BOICTBA 22 22
12 | CBobGoaHO-OTHYCKHas IIeHa 195000 975000000
13 | PosHu4Has 11eHa NPOAYKIIUH 234000 117000000
OcHOBHBbIE TEXHUKO-IKOHOMUYECKHE NMOKA3aTeJIH IPOU3BO/ICTBA
Tabnuya 14
Ne HaumenoBanmne mmokasareieu En. uzmep. ITokazarenu
POeKTa
1 2 3 4
1| T 7 :
[ s o wo |
. TBIC. CYM 975000000
0) CTOMMOCTb TOBAPHOM MPOAYKIIUU
2 | CebecTOMMOCTb €MHULIBI TPOAYKIIUU cym/en 159600
3 | CebecTomMOCTh rOI0BOTO BBIITYCKA
pOMYKIHH TBHIC. CYM 79800000
4 | OnToBo-OTITyCKHAS LIEHA €]l. MPOAYKIIUU
(6e3 HJIC) cym/en 195000
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5 | Heobxoaumas mpuObLib TBIC. CYM 17700000
6 | PenrabenbHOCTh IPOIYKIIMU % 22
7 | 3apruiata paboyero 3a Mecsil CyM 480000
8 | 3apmara 11€X0BOro MepcoHana 3a Mecsil
CyM 510000
9 | VienbHbIN Bec MaTEepHANIbHBIX 3aTPAT B C/C o 64
IPOIYKIUU 0
Kanabkyasinus
Ne | HammenoBanue pacuera dopmyna
1) CebecTonMOCTb > 3aTpar
2) | TIpuObLIb- Pa3HULIA MEKILY [T= (O, —c/c)xM
BBIpyqKOﬁ u 3anaTaMI/I. M — macurrad [IPOU3BOJICTEA
O, — oTnycKHas 1eHa
3) | PenrabembHOCTS [
P= --m-- x 100% ;
cl/c
Il — npubeuib
c/c — cebecT. MPOAYKLHH, CYM
4) | Po3nuunas neHa O xHJC
5) | VYnaenbHbIH BeC >'Mmar.3at. x100%
MaTepHAJIbHBIX 3aTpaT c/c
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