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BBEJAEHUE

Peun Ilpesunenta PecriyOnuku Y36exuctana U.A. Kapumosa mis 2013
roga: «Msi 06bsBun 2013 roa, ['ogom Garomnonydnst 1 MPOLBETAHUSD.

OrpoMHbIe 1O MaciiTabam U TIIyOMHE LENH W 3aJa4M, KOTOPhIE CTaBUM
nepes coOol MO TOBBIIICHUIO OJaroCOCTOSIHHMS W ONaromnojydusi HacelleHUsd,
YCTOMYMBOMY pAa3BUTHI0 HSKOHOMHKH, HNAIBHEHIIEMY pOCTY AaBTOPHUTETA H
no3uluid Y30eKucTaHa Ha MEXIYHApOJIHOM apeHe, YKPEIUICHWI0 MHpa Hu
CTaOMJIBHOCTH B PETMOHE B MOJIHOM MEpe OTBEYAIOT YCTPEMJICHUSM U YasHUSAM
HaIlIUX JIFOAEH.

MoOunn3oBaTh BECh Halll MOTEHLUHAN, BO3MOXKHOCTU M CpPEACTBA A
peann3annu HalmX nporpaMMHbIX teie B 2013 roay u nocneayronme roasl —
Cero/iHs camas 00JbIllasi U OTBETCTBEHHAs 3a/1aya.

B ropoage Tamkente mnocinyxuno pacnopsbkenue Ilpesmmenta M.A.
Kapumosa (Ne P — 3806 ot 12 maprta 2012 ropna), rie yTBEp>KIEHBI MEphI 1O
PEKOHCTPYKIMH, OJaroyCTpONCTBY M Pa3BUTHUIO CTaporo ropoja TamikeHTa Ha
nepuon 1o 2020 ropa.

CerogHa TpygHOo cebe npeacTaBuUTb COBPEMEHHYIO BbICOKOPA3BUTYIO
cTpaHy 6e3 WWPOKO pPa3BeTB/IEHHbIX MAruMcTpasbHbIX  KOMMYHUKaLUNA,
obecneynBaloOWNX PaA3BUTUE SKOHOMMUKU U KU3HEOEATeNbHOCTb ropoaoB W

HaCeJZIEHHbIX MYHKTOB.

JIns HAC MCKIIOYMTENBHO Ba)KHBIE 3HAYECHHE HMEET YCKOPEHHE pealn3alliu
IIPOEKTOB IO CTPOUTEIBCTBY M PEKOHCTPYKLIMH JIOPOT, BXOMSIIMX B COCTaB
VY30eKkckoi HaIlMOHATILHON aBTOMArvCTPaii, HaJIC)KHO COCTUHSIONICH BCE PETHOHBI
pecnyOynky, oOecreuyrBaronieil BbIXOJ HA pPErHOHalbHBbIE U MHUPOBBIE PBIHKH. B
aTuX neiax B 2012 rogy HaMedeHO OCYHMIECTBUTh CTPOUTEIBCTBO U PEKOHCTPYKIIUIO
517 xunomMeTpoB aBTOMOOWJIBHBIX JOPOT, 2-X KPYIHBIX TPAHCHOPTHBIX Pa3Bs30K,
544 T[NOroHHBIX METPOB MOCTOB M IIyTE€IPOBOJOB, C HANPABICHHUEM W3

PecnyOnmkanckoro noposkHoro ¢oHma CpencTB B 00beMe, SKBUBAIICHTHOM CBBIIIIE



360 muummonoB nosutapoB CIIIA, uro Ha 12,5 nponenTa 00sblIe, 4eM B MPOILIOM
roxay.

KabuHety MuHucTtpoB obecneuntb Ha  eXemecCAYHOM  OCHOBE
PacCMOTPEHME C y4yaCTMEM COOTBETCTBYHLLMX PYKOBOAUTENEN MWUHUCTEPCTB,
BEAOMCTB, XO3AMCTBEHHbIX 0ObeANHEHUN N TEPPUTOPUA/IbHBIX OPraHOB X043
peanusaunm NpPOeKToB, NPeAyCMOTPEHHbIX K peann3aunum B COOTBETCTBUM C
Mporpammoint «O6 ycKopeHUn pPas3BuTMA UHOPACTPYKTYPbl, TPAHCNOPTHOMO U
KOMMYHUKAUMOHHOro cTtpoutenbctBa B 2011-2015 rogax», € NPUHATUEM
OENCTBEHHbIX Mep MO PEeLIeHMI0 BOMPOCOB, NMPENATCTBYHOWMNX YCKOPEHUIO MX

peannsauymnn.

FfoBopsA 0 NpMopUTETaX, KOTOPbIE A0MKHbI HAXOAUTLCA B LEHTPE Hallero
BHMMaHua B 2012 roay 1 nocneayowmnx rogax, ocobo xoten 6bl OCTAaHOBUTLCA
Ha Bonpocax peanusaumm MNporpammbl MO CTPOUTENLCTBY MHAMBMAYANbHOTO

XUNbS B CENIbCKON MECTHOCTM MO TUMOBbIM NPOEeKTaM.

ToNbKO B NPOL/IOM rogy No TUNOBbIM NpoeKTam bbino noctpoeHo 7400
WHOMBUAYANbHbIX KUAbIX AOMOB C WAoM naowagapto 1,1 mMUAAMOHa
KBagpaTHbIX METPOB, Ha YTO Obl/I0 HaNpPaBAEHO CBbiWwe 576 MUANMAPA0B CYMOB
MHBECTULMN, n3 KoTopbix  Honee 63 NPOUEHTOB  COCTaBAAIOT
LLEHTPANMN30BaAHHbIE UCTOYHMKU N COBCTBEHHbIE CcpeacTBa «KMLWNOKKypMAULL

BaHKa».

[Ipesunent Y3bekucrana Ncnam Kapumo noanucan yka3 "O mepax mo
JaNbHENIIeMy Pa3BUTHUIO aTbTEPHATUBHBIX HICTOYHUKOB dHEPruu'.

CornacHo ykazy, obHapogoBaHHomy B CMM pecnybnuku B cy0060TY,
JOKYMEHT TpHUHAT "B 1eNiX JajbHEeHWIIero mpoAODKEHUS MPOBEICHUS
UCCIIEIOBAaHUM M OIBITHO-IIPOMBIIUICHHBIX pa3paboTOK Ha 0ojee BBICOKOM
TEXHUYECKOM W HAYYHOM YpOBHE, MPAKTHUYECKOTO HUCIOJIb30BaHUS, C YYETOM

MHPOBOI'O OIIbITd, OTACJIBbHBIX pemeHHﬁ Mo HIPUMCHCHHIO AJIbTCPHATHBHBIX
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WCTOYHUKOB OJHEPTUM B YCIOBHSIX Y30€KHCTaHA, a TaKXKe OpraHU3aAIHH
OTEYECTBEHHOI'0 IIPOM3BOJICTBA COBPEMEHHOTO OOOPYJAOBAaHUS M TEXHOJOTHM
TUTsT 3TOM cepsn”.

B poknage npesunpgeHta Pecnybauku Y3bekuctaH W.A.Kapumosa
«CTtpaterna pedopm — NOBbILEHME 3KOHOMWMYECKOrO MOTEHUMANa CTPaHbI»
OTMeYEeHO MnocnefoBaTe/lbHOE M Lie/ieHanpaB/ieHHOe MPETBOPEHNE B KU3Hb
nmbepanusaunmn, yrnybneHne 3SKOHOMMYECKUX pedopm obecneyeHue
CTabunbHOro M NPONOPLMOHANBHOIO Pa3BUTMA 3KOHOMMKM BnarococtosaHue

Hace/sleHUA.

DHeprocOepekeHre ObUI0 U OCTACTCS OJHUM U3 BAXKHEUIIUX HAIPABJICHUM
COBEPILIEHCTBOBAHMS BCEX CTOPOH U3HH 00OILIECTBA.

OneiTr mocnemnux 10-15 neT mokazan, 4TO pa3BUTHIE 3apyOekKHBIE CTPaHBI
gocturiv 3HaunTensHoro 20-25%-ro sneprocoeperaromero 3¢¢exra B KOHEYHOM
MOTPEOJIEHUH SJHEPTUU B KUIHIIHO-KOMMYHaIbHOU cepe. Hanpumep, lanus yxe
1985 romy motpebisna Ha 28% MeHbIIE TEIJIOBOM YHEPTHUU HA OTOTUICHUE KHUJIbS 110
cpaBHEHUIO ¢ 1972 romoM, 4To C y4eTOM BO3pACTaHUS KWJIOW IUIOMIAAN 34 ATOT
nepuoa (HaKTUYECKH MPUBEIIO K dHEprocoepexeHnro Ha 47% 10 OTHOIIECHHIO K 1 M’
KUITBSI.

Takoit »dext ObLT TOCTUTHYT Onarojapsi KOMIUIEKCHOMY MOAXOAY K JTOM
npobieme,  Korja  OBLTM  pEIIeHBl  3aKOHOJAATENIbHbIE,  HOPMATHUBHBIC,
aIMUHUCTPATUBHBIE, DKOHOMUYECKUE U TEXHUYECKHUE BOTIPOCHI IHEPTOCOEPEKEHNS.

CoBpeMEHHOE COCTOSIHUE DKOHOMHKUA TpeOyeT OJHOBPEMEHHOTO pEIICHUS
OompIioro koymyecTsa mpobiaeM. O4eBUAHO, YTO M3MEHUTH 3TY CUTYaIHI0 MOTYT
TOJBKO  TOATOTOBJICHHBIC  KaApbl, OOJIaJalonIMe HOBBIM  B3MVISIZIOM  Ha
AHEPTrocOEepeKeHNUE.

[To HamemMy MHEHMIO, MOJABIISIONIEe OOIBITMHCTBO CIEIUAIIUCTOB HYXIACTCS B
MOJIYYEHUH UMEHHO CHCTeMaTU3UPOBaHHOW MH(MOpMaIK, KOTOpast OyJIeT CIyKUTh

HYTCBOI[HOﬁ HUTBIO [JIsI PCIICHUA BO3HHKAKOOIUX HpO6J’I€M KU IIO3BOJHUT B
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JabHEHIIIEM CaMOCTOSITEIbHO HCKAaTh BBIXOJA M3 HECTAHAAPTHBIX CUTYyallHid,
BO3HUKAIOIIMX Ha MPOU3BO/ICTBE.

[lepexon K pHIHOYHOM KOHOMHKE BEIET K MPEKPAIICHUI0 TOCYIapCTBEHHOTO
JOTUPOBAHUS DHEPTETUUYCCKUX MPEINPHUITHIA U MOTPEeOUTENeH WX MPOIYKIMH, YTO
BBIPA3WJIOCh B TMPUBEIECHUU Tapu(oB Ha HHEPreTUYECKYI0 MPOIYKIHIO B
COOTBETCTBHE C (PAKTUUECKHMMH 3aTpaTaMd Ha €€ Mpou3BoJCTBO. I[lpu »TOM
3HAUYUTETFHO BO3POCIHA JOJS 3aTpaT Ha MPOAYKIIUIO YHEPreTUKUA B CE0ECTOMMOCTH
IPOMBIIIEHHOTO U XO3IMCTBEHHOTO MPOU3BOJICTBA, B TOM 4YHUCJIE U CEMEHHOM
OIOKETE U T.1.

Bo3Hukiia 0O0bekTHBHas HEOOXOIMMOCTh B IOUCKE MmyTed K Ooiee
paIoHaIbHOMY HEPrOMCIONB30BAHUIO0, KOTOPBIE MOTYT OBITh HaWJIEHBI TOJBKO
IIOCPEICTBOM BHEAPEHUSI COBPEMEHHBIX TEXHUUYECKUX CPEJCTB.

[Ton TepMHUHOM «3HEpProcOepeKeHNe» MOHUMAETCS SKOHOMMSI TOIUIMBA, TEIUIa,
X0J0Ja ® DJCKTPUYECKOM OSHEpPruM, a TakkKe YTUIU3alus BTOPUYHBIX U
OPUPOJIHBIX SIHEPTETUYECKUX PECYPCOB.

CucTteMbl KOHAUIIMOHUPOBAHUS BO3ayxa moTpedssitor A0 40% noObiBaeMoro B
CTpaHe TBepAOro M razoo0pazHoro TommmBa W A0 10% npousBoguMoOn
ayeKTpudecko sHepruu. IloaTomy sHeprocOepexeHH0 HaIo YIEIITh 0coboe
BHMMaHUE HAa BCEX OdTamax CO3JaHHs COOPYKEHUH M CHUCTEM, YUWTHIBas, YTO OT
KayecTBa IMPOEKTHBIX pEUICHUWH B 3HAUYUTEIBHOW Mepe 3aBUCUT NOTpeOeHHue
SHEPruM MpH dKCIUTyaTtauuu. s nocTrkeHus 3p(eKTUBHBIX MTPOEKTHBIX PEIEHU
J0JKHA OBITH 00ecrieyeHa corjlacoBaHHasl paboTa apXUTEKTOPOB U KOHCTPYKTOPOB C
TEXHOJOraMH, TUTHEeHUCTaMU U cnieranuctamu o CKB, otoruienuto, BeHTHIISALNY,
CBETOTEXHHKE, BOAOCHAOKEHUIO U KaHAIM3AIlUY, TeTJIOCHA0KEHNUIO U XOJIOAMIBHOM
TEXHHKE.

Buenpenue sHeprocOeperaromieii TEXHOJIOTHMM  HEPEIKO  COIMpPSDKEHO ¢
JIOTIOTHUTEIHHBIMI ~ KaMUTATbHBIMUA 3aTpaTaMd B CTPOHUTEIBCTBO M CMEKHBIC
OTpaciii MPOMBIIIIEHHOCTH, C OCBOCHHEM HOBBIX BHUJOB MAaTEPHUAJIOB W H3JEIHIl.

[loaToMy B TmepByl0 oOudepelb HAJ0 TMPUMEHATh CIOCOOBI U CpEACTBa
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sHEProcOepekeHns Ha 00BEKTaX, T/Ie JOCTUTACTCS HAaUOOIBIINN TETUIOTEXHUICCKUI
U DKOHOMUYECKHH A(P(HEKT NMPU MUHUMAIBHBIX TOTIOJHHUTEIBHBIX KalWTaTbHBIX
BJIO’KCHHUSIX.

Pemmennie 3amad 1mo CHIKEHUIO BCEX BHJIOB 3aTpaT B cdepe MPOU3BOJACTBA H
YIIY4IIEHUIO YCIOBUH TpyJda W OTABIXa BO MHOTOM 3aBHCHUT OT YPOBHS PEIICHUS
CHUCTEM OOIIEOOMEHHONW BEHTWISAIUA W KOHIUITMOHHPOBAHUS BO3AyXa, KOTOPHIC
Hapsy € JIPYTUMH CHUCTEMaMH OOECIECUYMBAIOT HaIJIeXKAIWe YCJIOBHs OOWTaHUS
YeNIOBeKa, VYIIYYIIAIOT KadecTBO BBIMyCKaeMOW MpoOayKiuu. Bwmecte ¢ Tem
AKCILTyaTarysl dTUX CHUCTEM CBs3aHA CO 3HAYMTEIIBHBIM IMOTPEOIICHUEM TETUIOBON U
AIEKTPUUECKON PHEPTUU, UHOTJA MPEBBIIMIAIOIINM YHEPTrONOTPEOICHUE CO CTOPOHBI
OCHOBHOTO TIPOM3BOJCTBA. B CBSI3M C ATUM UCCIENOBaHUs, HampaBlieHHbIC Ha
COBEPILIEHCTBOBAHUE KAaK JIEMEHTOB CHUCTEM, TaK M CaMUX CHUCTEM B IIEJIOM UMEIOT
BaKHOE HapOTHOXO3SIMCTBEHHOE 3HAUCHHE.

B mHacTosmee BpeMs JOCTATOYHO TIOJNHO pa3paboTaHbl METOABl pacyeTa
OTJICJILHBIX JIEMEHTOB CUCTEM OOIIE0OMEHHOW BEHTUIISIIUU U KOHJAUIIMOHUPOBAHUS
Bo3ayxa (CB w KB), mUpOKO paccCMOTPEHBbI BOIPOCHI, KacaloIIUecs UX
pPaAIMOHAIBHBIX CXEMHBIX PEIICHUN, OpPTaHW3allid PEKUMOB pPaOOTBI CUCTEM H
METOJ/IOB UX aBTOMATHU3AIUH, MTOBBIIICHUSI YKOHOMUUECKON 2(h(HEKTUBHOCTU CHCTEM.
3a mocnenHee BpeMs IO 3TUM BolpocaMm onyOnukoBaHbl padoTel b.B. bapkanosa,
B.H. Borocnosckoro, [9,10,11,12] A.A. T'oromana, M.U. [14] T'pumurnuna, JI.M.,
3ycmanosuua, E.E. Kapnuca, O.5. Kokopuna, A.S. Kpecnuns, [24,25,26] C.B.
Hedenona, [27] B.U. IIpoxoposa, A.T'. [38] Corrukosa, E.B. [45,46] Credanosa,
I1.B. [47] Vuactkuna, B.H. S3pikoBa u ap. Psag paboT INOCBAIIEH peIIEHHIO
KOMITJIEKCHBIX 33724, CBSI3aHHBIX C BHIOOPOM U MPOEKTUPOBAHUEM CUCTEM.

OnHako 70 CUX MOp MPU PEIICHUU OCHOBHBIX ONTUMU3AIMOHHBIX 3aj1a4 CB u KB
BOIPOCHI CHCTEMHOTO aHAJIM3a HE MOJIYYHIA TIOJTHOTO OTPaKEHUs, KaK, HalpuMmep, B
"Oonpmoit" sHepretuke [1, 22 w ap.]. B cBA3M ¢ 3TUM Ha MNOpaKkTUKE MpHU
MPOEKTUPOBAHUU CUCTEM, pa3pabOTKe OTAETHHBIX IJIEMEHTOB, BHIOOPE METOMIOB H

CpeaAcCTB aBTOMATU3AWH BCTPCHANOTCA Cly4dau OI[HOCTOpOHHGfI OLICHKHN TCX HJIN
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WHBIX pernieHuil 06e3 JOMKHOTO OOOCHOBAaHUS WX ONTUMAJIBLHOCTH IS 3aJaHHBIX
KOHKPETHBIX YCIIOBHIA.

Yyer MHOXecTBa (haKTOPOB, BIUSAIONIMX Ha PEIICHUE CUCTEM, BECbMa CJIOKEH B
CBSI3U C TMPOTHUBOPEYMBOCTHIO HMX BO3JCUCTBHS HA TEXHHUKO-3KOHOMUYECKUE
nokasartenu. M3BecTHO, HanmpuMep, YTO B P CIy4aeB dKOHOMUS 3JIEKTPOIHEPTUU
WM TOIUIMBA NPUBOJUAT K YBEIWYCHHIO KAIUTAIBHBIX 3aTpar, K MEPEpacxomy
Metayuila. Ho KojaumyecTBEHHass OIEGHKAa COOTHOLICHWH JTHUX 3aTpaT BechbMa
3aTPyJHUTENIbHA, UX YHCJEHHBIC 3HAYCHHUS MOTYT KOJeOaThCs B BeChMa IIUPOKUX
npejenax B 3aBUCUMOCTH OT BBIOOpa CXEMHBIX PEIICHUH U PEKUMOB pabOTHI 3a
roJI0OBOM ITUKJI AKCIUTyaTanuu cucteM. CUCTEMHBIM aHalU3 TO3BOJISIET HE TOJBKO
HAWTH ONTUMAJIBHOE JUISl TAHHBIX YCIOBUM PELICHUE CUCTEM B IIEJIOM, HO U OLICHUTH
BIIUSHUE HA TEXHUKO-DKOHOMMYECKHE IIOKa3aTeld MHOXKECTBA  Pa3IMYHBIX
(bakTopoB.

B ocHOBY wW3maraeMoro B JTaHHOMW KHUTE€ METOJA CHCTEMHOIO aHalh3a MOJIOKEH
P IPUMEPOB, MO3BOJISIIONIAX HE TOJIBKO CHU3UTh Pa3MEPHOCTh ONTUMHU3ALMOHHBIX
3a7a4, HO U ONPEAECIUTh CTEIEHb BJIMUSHUS CYIIECTBEHHBIX MMApaMETPOB HA yCIOBUS
(YHKUIHOHUPOBAHUS CUCTEM.

[Tpunumas st BeisicHenus nopeaeHuss CB n KB 3a romoBoii UK SKCIITyaTaiuu
(GYHKIIMOHATBHBIM aHallu3 Ha OCHOBE TEPMOJAMHAMMUYECKON MOJEIU, YAAlIOoCh
BBISIBUTH B3aMMOCBS3bh KOMINIEKCA TEXHUKO-PKOHOMUUYECKHUX MOKa3aTee, HAMCTHTh
MyTH IIeJICHANPABICHHOTO Tepedopa KOHKYPUPYIOIIUX BapHAHTOB, OMNPEACIUTH
OTJICJIbHBIC PE3€PBbI YIYUILICHUS KayecTBa perieHuit cucrteM. [Ipu 3ToM o0ocHOBaHa
uepapxuueckas CTPYKTypa ONTHUMHU3AIMOHHBIX  3a/a4, HalpaBJICHHBIX Ha
MOJJEPKAHUE HOPMHUPYEMBIX IApPAMETPOB BO3AYIIHOM CpeAbl B TOMEIICHUU B
pe3yJbTaTe OCYLIECTBICHUSI KOMIIJIEKCA TEXHUYECKUX MEPOTIPUATHH.

B memom Meron 1enecooOpa3HO HCMONIB30BaTh HE TONBKO JUISI  TOHMCKA
ONTUMAJIBHOTO PEIICHUS BHOBb TPOEKTUPYEMBIX CUCTEM, HO TAKXKE VISl BHISIBIICHUS U
pean3alry HEUCIIOIb3yEMBIX PE3EPBOB YXKE CYIIECTBYIOIIMX CHUCTEM U CHUCTEM,

noajckKamux p€KOHCTPYKIUH. MGTO,II B paBHOfI CTCIICHHU OTHOCHUTCA K OIITHMH3allMH
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Kak cucteM KouaumuoHupoBanus Bozayxa (CKB), tak u cucrem 006111€00MEeHHOMN
BeHTwsinuu (CB). Tlo »Toif mpuumHe U3 NBYX COKpalIEHHBIX O0O3HAYEHHUI ATUX
cucteM (B CBSI3U C TPAJUIMOHHO CYIIECTBYIOIIEH TEPMHUHOJIOTHEHN) B JajdbHEUIIEM
Tam, IJe He TpeOyeTcs AeTann3alns, UICIoJIb3yeTcs: 0gHO o0o3Hauenue - CKB.

BaxxHoe 3HaueHuWe MeToJa COCTOMT B TOM, YTO OH IO3BOJSIET OOOCHOBATh
TpeOOBaHUS K TUIIOBBIM PEIICHUSM CHCTEM I XapaKTEePHBIX OOBEKTOB C y4ETOM
YCIOBUM TIPUBSA3KA CXEM U OpraHu3alud peXUMOB (YHKIHOHUPOBAHUSA B
3aBUCHUMOCTH OT KJIMMAaTHYECKOTO paiioHa. [Ipu 3TOM nMeeTcss B BULY BO3MOKHOCTh
WCMOJIb30BaHUA U1 yIpaBlieHUsa TexHojormyeckumu mnpoueccamu CKB cpeacts
BBIYMCIIUTEIPHON TEXHUKM B TEX Cly4yasx, KOIJa JTO OIPaBIIbIBAECTCS
CYILLECTBEHHBIM CHUKEHUEM SHEPIreTUYECKUX 3aTparT.

MeTon cHUCTEMHOro aHaiM3a IO3BOJSET OOOCHOBBIBaTH TpPEOOBAHUA K
00OpYyIOBAaHUIO U 3JIEMEHTAM CHUCTEM, UCXOMs U3 YCIOBUHM YIydIlIEHUs MOKa3aTenen
CUCTEM B LIeJIOM. B psiie ciayyaeB pelieHne 3THX 3a7a4 CBSI3aHO ¢ HEOOXOJIMMOCTBIO
epecMOTpa CYIIECTBYIOUIMX METOAMK pacyeTa OTACNIbHBIX BUIOB 000PYIOBAHUS U
AIIEMEHTOB.

B uensx uHTEHCHMpUKALMKM Tpyda MPU MNPOEKTUPOBAHUU ONTHUMAJIBHBIX CHCTEM
3HAUUTENIbHASL YaCTh BBIUYMUCIUTEIBHBIX ONEpPAlUid BBITOIHSAETCA C MCHOJIb30BAHUEM
OBM.

I'naBa nepBas. [IpuHUMIIBI ¥ 32a4M UCCJIEA0BAHUS IHEProcoepeKeHust
NPU KOHAUIMOHMPOBAHNM MUKPOKJIHMATA

1.1 Ananu3 000CHOBAaHHO-HEOOXOAUMOIO0 pacxoJa JHEPruM NpH
KOHIMIIMOHUPOBAHUE MUKPOKJINMATA

XapakTepuCTUKY HHEProcOeperaromx Mep cleAyeT MpeABapUTh MOSICHEHHUEM
HEKOTOPBIX MOHSATUH, UCTIOIB3YEMBIX B paboTe, GpyHKIMOHaIbHOE Ha3HaueHne CKM
COCTOUT B OOECIeueHUH 3aJaHHbIX [MapaMeTpOB MUKPOKJIMMATa B 3[JaHUSX. 3/aHUE,
KaK HSHEPreTHyeckKas CHCTeMa, MPEJICTABIsEeT COOOW COBOKYIHOCTh MOMEIICHHMH,
KaKI0€ W3 KOTOPBIX B 0O0IIEM Ccloy4yae XapaKTepU3yeTcs WHIUBUIYaTbHBIMU

O0COOEHHOCTSIMU MHKpOKJIMMarta. I[lapameTpbl BHyTpeHHEH cpelibl (OpMHUpPYIOTCS B
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YCJIOBUSIX TEIJIOBOTO, BIAXHOCTHOIO M BO3AYIIHOTO pPEXUMa MOMEIICHUMN.
[Ipouiecchl TpaHchopMalvu MOTOKOB TeIjla, BJAard, BO3ayXa (ra3oB) HaXOIATCA
BHYTPM TIOMEILIECHUS BO B3aUMOCBsI3U. llepeHOC MOTOKOB M3 TOMEUIECHUS B
MOMEIIEHNUE, O0YCIOBICHHBIN BO3AYIITHBIM PEXHUMOM, CBA3BIBACT MOMEIICHUS MEXTY
co0oi1, 00pa3yst eIUHbIA OpraHU3M 31aHHUSL.

Oc00OEHHOCTHIO TPAKIAHCKUX 3AaHUH SBIIACTCS HAJIUYHME JOCTATOYHOTO YHCIIA
MOMEIIECHNM, AHAJOTHMYHBIX [0 HA3HAYCHUIO, apXUTEKTYPHO-TUIAHUPOBOYHBIM U
KOHCTPYKTUBHBIM IapaMeTpaM, HOPMHUPYEMBIM MapameTrpaM MHKPOKIMMATa U
pexuMy (PYHKIIMOHUPOBAHUS. DTa OCOOCHHOCTh MO3BOJISET CYIIECTBEHHO YIIPOCTUTH
CTPYKTYpY 3[1aHHSl, BBIJCIUB B HEM OTPAHUYEHHOE YUCIIO OJHOTUITHBIX MMOMEIIECHUM
U COKpaTUTh /10 MHUHUMAJBHBIX pPa3MEpPOB HEOOXOAMMOE YHCIO CBS3EH MEXIY
MOMEIICHUSIMH, YTO O0JIer4aeT 3ajady MOJEIMPOBAHUS MPOLECCOB (HOPMUPOBAHMUS
MUKpPOKJIMMaTta. B Takoll mocTaHOBKE 3a/1aua CBOJUTCSA K pACCMOTPEHUIO IIPOLIECCOB,
MPOTEKAOIIUX B TMPEJICTABUTEILHOM IOMEIICHUH C YYE€TOM OrpaHUYCHUH,
00YCJIOBJIEHHBIX OKPY>KAIOIIMMH €T0 TTOMEIICHUSIMH.

OCHOBHBIM TTAPaMETPOM TETIOBOTO MUKPOKJIMMATA TPAKIAHCKUX 3JaHUN
SBJISIETCA TeMIepaTypa Bo3dyxa. B TpakIaHCKUX 3JaHUSIX, B OTIUYUE OT
MPOMBIIIICHHBIX, JJIi KOTOPBIX XapakTepeH OOJbIIoNW 00BheM MOMENICHUN u
MEePEMEIIICHUE 3HAUYUTENIbHBIX OOBEMOB BO3JyXa B HHUX W MEXKIYy HHUMH,
BO3/ICHCTBUE BO3JYIIHOTO peXUMa Ha (POpMUpOBaHUE TEMIEpPaTypbl BO3yXa
OKa3bIBA€TCSd KOCBEHHBIM - TIOCPEICTBOM KOHBEKTHBHBIX TEIUIOBBIX IOTOKOB,
BHOCMMBIX B TMOMENICHHE. OTO ONPEIENSIET MPEBATUPYIOIIUM XapaKTep
TEIMJIOBOTO pexuMa B (OPMHUPOBAHUM MHUKPOKIMMATa momenieHuil. MMeHHo
TEIJIOBOM PEXHUM TOMEIIEHUH B TpaXJAaHCKUX 3JaHUSX COCTABIISIET OCHOBY
paccMOTpeHuUst peKuMa padoThI.

CKB. Ilousitue CKM copmyaupoBano Bbime. CTpyKTypHasi cxema

CKM npusenena Ha puc.1.1.
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puc.1.2.
dopMHUpOBaHUE TEMIEPATYPHBIX MAPAMETPOB B MOMELIEHUH OOYyCIIOBIIE-

HO TpaHchopMaleil BO3MYIIAIOIMIUX M PETYIUPYIOIIUX TEIJIOBBIX MOTOKOB,
BHOCHMBIX B IOMEIIEHUE 4Y€pe3 Hapy>KHbIE W BHYTPEHHUE OTPAXKICHUS, OT
BHYTPEHHUX HCTOYHUKOB M CHUCTEM OTOIUICHUS-OXJIAXIACHUS M BEHTHJIALIMH.
OOGecrieueHre 3aJaHHBIX TEMIIEPATYPHBIX YCJIOBUH JOCTUTaeTcs Topsiued B
MOMEILIEHUE OMNPEJEICHHbIX MOTOKOB Tera (XoJo0Ja), KOTopble Oyayuu pe-

TYJIUPYIOIUMH BO3ACUCTBUSAMU, HEUTPAIMU3YIOT TEIJIOBbIE BO3MYILICHUS.
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CucteMbl OTOIUICHMS, BEHTWISIUS M KOHJIUIIMOHUPOBAHMS BO3ayXa
cocTaB/IIOT akThBHYI0 4yacTh CKM. HapykHble U BHYTPEHHHE OTpa)xKIACHUS,
000pynoBaHUE MOMEIICHUS, YY4acTBYsl B Ipolleccax NepeAadu, MOTJOMICHUS U
BBIJICJICHHSI TEIJIOBBIX MOTOKOB, TAKXKE MPUHUMAIOT ydacTue B (HOPMHUPOBAHHUH
napaMeTpoB MHUKpokKiIuMara. IMEHHO MO3TOMYy, B Ka4e€CTBE MMACCUBHOW YaCTH,
OHM COCTaBJISIFOT CUCTEMY KOHIUIIMOHUPOBAHUS MUKPOKIIMMATA.

B mpomnecce ¢ynknmonupoBanus CO, CB wumu CKB, cocraBistomniue

CKM, 1noTpeOnsitoT »HEPreTUYecKHe pecypchl B BHUJAE TEIUIOBOH U
AJEKTPUYECKON DHEPruM, BOJONPOBOAHON BOabl. lloTpeOneHnue sHepruu
OCYILIECTBIISIETCA OT MEPBUYHBIX WJIM BHEIIHUX HWCTOYHHUKOB, BTOPHYHBIX, Kak
MPaBUJIO, YTHUJIM3UPOBAHHBIX U BO30OHOBIIIEMBIX HCTOYHUKOB.
[Torpebnenue aHEepropecypcop sneMenTamu CKM onpenensercss COBOKYITHOCTBIO
JI0OCTaTOYHO OOJBIIOro yncia (akTOpOB W MEPEMEHHO BO BPEMEHU M CYTOK roja.
[Ipu ouenke sHepreTuyeckoil 3(HEKTUBHOCTU OTACIBHBIX IHEProcOEpEraronux
MEPOIPUATANA HEOOXOAMMO TIOKa3aTh JOCTATOYHO TOJHO U OOBEKTUBHO
XapaKTepU3yIIue KaueCTBO IHEPTETUUECKON CUCTEMBI.

Takoll XapakTEepUCTUKON TMPEACTABISIETCA TOJOBOM PpacXoJl HHEPruu
CUCTEMOM, YUYUTHIBAIOIINNA BCIO COBOKYMHOCTH PEKHMMOB JIHEPTrOMOTPEOJICHUS B
TEUEHUE TIOJIHOTO UHUKJIa paboThl, KAaKOBBIM sIBIsieTcs roia. B cBoro ouepean
YacTHBIE TOJOBBIC PACXOJAbl  OMPEACNAIOTCS HUHTETPUPOBAHUEM  (YHKIIUH
notpedsieMoi MorHocT Bo Bpemenu roja N1 (Z) B npezaenax sneMenTa ot Z; 10
Zz.

Nrog=Mc [, N(Z)dZ ,  xBmu

rie  Mc — cyTo4Has IpOJOJKUTEIHHOCTh PA0OTHI DJIEMEHTa, Y.
[Ipu comocTaBieHUH BapUAHTOB CUCTEMBI C 1IEJIbI0 BHIOOpA AHEPIETUUYECKU
[EJIECO00PA3HOTO, KPUTEPUEM CIYKUT MUHHMAIBHBIA TOJOBOW PACXOJ] SHEPTHH
CHUCTEMOU

Nroag — MHH

I[JIH TOro, yTOOBI HKCIIOJIB30BaTh ITOHATHE MHHHUMAaJbHOTO pacxoaa SHCPIUN B
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KaueCcTBe  KpUTEpHUsl  DHEPreTHYECKOM  Ieeco00pa3HOCTH,  HEOOXOIMMO
c(hOpMyITUPOBATH CMBICI 3TOTO MOHSATHS.
Oueprerudeckas 3(G(EKTUBHOCT,  TEPMOJUHAMHUYECKHX  CHUCTEM, KaKOBBIMU
apisitorct CB m CKB, oneHuBaercs C MOMOLIBIO 3HEPreTUYECKOTO H
AKCEPreTUIecKoro K03 GUIIMEHTOB Mojie3Horo AcicTBus . A.A.PeimkeBud [ 41,42 ]
st orleHKH dHepretudeckor dddextuBHOocTH CKB  umcmonp3oBan  ToHSTHE
MUHHMAJIbHBIX HEHM30€XKHBIX PacXoJIOB JSHEPIUH. A S Kpecnunp [24,25,26]
MpEeIaraeT NoJib30BaThCs JJISl 3TOU 1IEIU BEITMYMHOMN MPUBEACHHBIX SJHEPTreTUYECKUX
3arpar wuneanbHot CKB. IlpencraBisiercs 1enecooOpa3HbIM — paclpOCTPAHUTD
10JTOOHBIN MOAXO0/ HA CUCTEMY KOHIAWLMOHUPOBAHUS MUKPOKINMATA B LIEJIOM.
Bnusaue Hapy>KHOM M BHYTPEHHEH Cpejibl Ha EPBYIO YaCTh YHEPronoTpedIeHUs
ABJIIETCSI KOCBEHHBIM U IIPOSIBISIETCS 4YEPE3 IOCPEACTBO TEIUIOBOTO pPEXHUMa
nomeneHuil. CBsA3b BTOPON YacTH HHEPronoTpeOsIeHUs: ¢ ImapaMeTpaMH HapyXHOU
cpenbl sBisgerca npamou. CrenyeT  OTMETHTh, IOJYMHEHHOCTh IPOLIECCOB
TEPMOJUHAMHYECKOMN 00paboTKH BO3/yXa npoueccam dbopmupoBaHus
TEMIIEpaTypPHBIX YCJIOBHI B MOMEIIEHUH, a CJIEI0BATEIbHO— BIUSHHUE MEPBOM YacTH
pacxojia 3Hepruu Ha BTopyto. [Ipruem, cCHUkeHre NepBOil YaCcTH pacxoaa SHEPTUH Ha
KB He Bcerma conmpoBOXIaercsi COKpalleHueM BTopou yactu. [loatomy BBIBOA O
1e71ecO00pa3sHOCTH  dHEprocOeperarommx Mep JOJDKEH HCXOAUTh U3 YCIOBUSA
MUHUMH3ALUU CYMMapHOTO 3HEepronorpedieHus. MUHMMallbHO HEM30EeKHUN pacxo/
sHepruu npu obpadotke Boszayxa B CB m CKB nocruraercs 3a cder TEXHOJOTHH
KOHJIUIIMOHUPOBAHUS, MCKIIOYAIOIEH OJHOBPEMEHHOE OCYILECTBICHUE TaKUX
B3aMMONPOTUBONOJIOKHBIX IPOLECCOB, KAK OXJAXJIECHWE W HArpeB, OCYIICHHE U
YBJIQKHEHUE BO3IyXa.

[IpuMeHUTENHHO K TEPBOM YACTH PHEPromnoTpedsieHrs, KOTOpPOe HalpaBiIEHO
HEIOCPEJICTBEHHO HA  KOHJWMLIMOHUPOBAHHME  TEIUIOBOTO  MHUKpPOKJIMMAra B
MOMEIICHUH, TpaBUIbHEE TOBOPUTH HE O MHUHUMAIbHO-HEM30EKHOM, a 00
00OCHOBaHHO HEOOXOAMMOM pacxoje sHepruu. [IpuHATOE yTOUHEHHE HUCXOTUT M3

TOro, 4T0 pacxoJ S9HCPruu Ha KM 3aBucut oT 00JBIIOro Ymciia nmapamMcTpoOB, MHOI'UC
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U3 KOTOPBIX UMEKT TEXHUYECKHE, TUTHEHUYECKUE U DKOHOMUYECKUE OTPAaHUYCHUS.
JocturaeMpeiii ¢ y4eTOM TakuUX OTPAHUYEHUN pPacXol DSHEPrUd HE SBISIETCSA
HEN30€KHO MUHUMAJIbHBIM.

Jna  ompeneneHus 0OOCHOBAaHHO-HEOOXOJMMOTO pacxoia dSHEPTUU UcC-
noJsib3yercst nonsitue termtoBoil Harpy3ku (TH) na CKM. [lox temnoBoit Harpy3koit
IIOHUMAETCS YaCThb CyMMBbI TEIUIOBBIX ITOTOKOB, BHOCUMBIX B IIOMEIIEHHUE, KOTOPYIO
HEOOXOJIMMO  HEWTpaliu30BaTh  aKTHUBHBIMM  CpelcTBaMH  (OPMHUPOBAHUS
MUKPOKJIMMATA, T.€.C MOMOIIbIO CUCTEM, TOTPEOIISIOIINX SHEPTHUIO.

B 53TOoM cMmbIcie TeruioBas Harpy3ka OIpeAesseT TpeOyemMyro TEIUIOBYIO
MOIIHOCTh U HEOOXOAMMOE IHEPrOMOTPEOIEHNE CUCTEMOIA.

[IpuBeneHHOE OIpeAesieHHe O3HA4YaeT, 4To Mg OOECHedeHHs 3aJaHHOU
temneparypel Bo3ayxa CO, CB wm CKB He o00s3aTelbHO JIOKHBI
HENTpanu30BaTh BCIO CYIy TEIJIOBBIX M30BITKOB WJIM MOTEPh, CIOKUBIIUXCS B
IIOMEIICHNY B JaHHbIM MOMEHT BpeMeHHu. [Ipm mnepuomudeckom pexnme
(GYHKIIMOHUPOBAHUS MTOMEIICHUI YacTh TEIJIOBBIX BO3MYIIEHUN HEUTpamu3yeTcs
naccuBHbIMU 3neMeHTaMu CKM 3a cuer mormnomenuss B pabouee BpeMsa H
BbIJIEJICHUE B Hepabouee BpeMs WiId Ha000pOT.

TeruoBast Harpy3ka ¢GopMHUpYyeTCs B OIpPEACNICHHBIX YCIOBHUSX M TIPH
COOTBETCTBYIOIIMX HCXOJHBIX NaHHbIX. [loxg ycmoBusmu QopmupoBanus TH
MOHUMAETCSl PEeXUM (PYHKITMOHUPOBAHMS TTOMEIICHUS U XapaKTep M3MEHEHUsS B
HEM TeMIlepatypbl Bo3ayxa. [log MCXOIHBIMH JAHHBIMA MOHUMAIOTCA MPEXKIE
BCETO BEJIMYMHBI TEIJIOBBIX MOTOKOB, MPOXOASIINX Yepe3 HAPYKHBIE OTPAXKICHUS
U TOCTYyMaIlide OT BHYTPEHHHX HMCTOYHUKOB. (OOOCHOBaHHBIM SIBJISIETCS
MUHUMAJIbHBIN pacxoJl SHEPTrUU, BOBMOXHBIN MPU COOTBETCTBYIOIIMX MCXOIHBIX
JaHHBIX U ycnoBusix (opmupoBanuss TH, KoTopble ONpeAensioTcss ¢ Y4eTOM
OrpaHUYCHUM.

OO6G0OCHOBAaHHO — HEOOXOIUMBINH pacXoj] HSHEPrUU SIBISETCS OCHOBHBIM

PU3HAKOM, XapaKTEPHU3YIOIIUM SHEProcoepexkeHne, KOTopoe o0ecrneynBaeTcs ¢

MOMOIIIBI0 SHEPrOCOepETarorx Mep.
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TexHuYeckre W TUTUEHWYECKUE OTpaHUYEHHUS SHEeprocOeperarmmx Mep
ONpEeNeNsIioT 00JIaCTh WX  BO3MOXHOTO  NPUMEHEHHUS, OSKOHOMHYECKUE
OTpaHUYCHUS BBITCKAIOT U3 TPEOOBAHUS UX I1€IeCO00Pa3HOCTH.

Kpurepuem st BeIOOpa 3KOHOMHYECKH II€IECOOOpPA3HOTO BapHaHTa
CIIY’KMT, KaK U3BECTHO, MUHUMYM IIPUBEJCHHBIX 3aTpPaT KOTOPHIE OMPEACISIOTCS
C YUETOM CpOKa CIIyObl pa3HOPOAHBIX 311eMeHTOB CKM.

IIpr olleHKEe SKOHOMHMYECKOH I11eJ1eCO00pa3HOCTH 3SHEeprocOeperarmmx
MEp B PAAE CIy4aeB OKAa3bIBACTCSA JIOCTATOYHO OILICHUTHh CPOK OKYIAaE€MOCTH
JOTIOJIHUTENIPHBIX ~KaNUTAIOBIOKEHUNH T, KOTOpBIM JOJDKEH OBITh MEHEe

HOPMATUBHOTO T,

AC
T=23 < Tuep
(1.1)
rae AC- JomoNHUTENbHBIE KATUTAIOBIAKEHUS, CYM;
AD- SKOHOMUS CPEACTB Ha PaCX01yEMbIE SHEPTOPECYPCHI, CYM/TO]T

O6ocHoBaHME dHEpProcOeperarImx Mep 0a3upyeTcs Ha aHaTM3e PEKUM a
pabotel CKM, koTOpsIii GopMupyeTcst moJ BO3IEUCTBUEM MHOTUX (PaKTOPOB,
IPOSIBISIOIIMXCS BO BpPEMEHM HENPEPhIBHO WM AuckpetHo. K uymcny
OTIpEAETSAIOUMX (PAKTOPOB OTHOCSTCS BpeMsi pabOThl CUCTEMBI B TEUEHHUE CYTOK,
3aBHCSIEE OT HA3HAYCHUS 37aHMs WM TIOMEIIEHHs, BpeMs paboThl CUCTEMBI B
TE€YEHHE TO0Jla, CBA3AHHOE C HA3HAUYEHHWEM CHUCTEMbl OTOIUICHUS-OXJIAXKICHUS.
Pemmn paGoThl cHUCTEMBI ONpEAeNseTCsl XapaKTepoM H3MEHEHHS BO BpPEMEHU
TEIUIOBOM, BJIQXHOCTHOW WJIA Ta30BOM HArpy3Ku Ha CHUCTEMY, CBSI3aHHBIM C
pPeXKUMOM  (YHKIIMOHUPOBAHUSA TMOMEIIEHUS U HM3MEHEHHEM BO BpEMEHH
napaMeTpoB MUKPOKJIMMATA MOMEIIECHUS U HAPY>KHOTO KJIMMaTa.

[Tepeuncrnennbie (hakTopsl, GopMupyromue pexxumM paboThl, B OCHOBHOM
OYEPUYUBAIOT KPYT BOMPOCOB, CBA3aHHBIX C PACCMOTPEHUEM SHEPTOCOEPEKEHUS B

CKB.

1.2 XapakrepucTika 3Heprocoeperaommux Mep
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PackpeiToe Bblle copepxkaHre 000CHOBAaHHO-HEOOXOIMMOTO Pacxojia SHEPTUU
OIpeNENsieT OCHOBHYIO 3ajaudy sHeprocoepexenuss npu KM, koropas cocTouT B
BbIOOpEe 1 00OCHOBaHMU Mep, HampaBlieHHBIX Ha GopmupoBanue TH na CO, CB u
CKB, cOOTBETCTBYIOIIMX MUHUMAJILHOMY CYMMAapHOMY T'OJJOBOMY PacXxoJy SHEPTHUH.
OHeprocOepeKeHNEe JOCTUTAECTCS MPSIMBIM MyTEM - CHUKEHHEM TEIJIOBOW HArpy3ku
Ha CHUCTEMbl M KOCBEHHO, KOIJIa COKpAallEHHWE CYMMAapHOTO 3HEpPronoTpedieHus
JOCTUTAETCS 3a CUET YMEHBUIEHHs] BTOPOW YacTU pacxoja SHEPTUH, CBSI3aHHOIO C
oOpabotkoii Bo3nyxa B CB u CKB.

Mepbl, HampaB/EHHbIE Ha CHIKEHHE TEIUIOBOM HArpy3Kh Ha CHUCTEMBI
BBITEKAIOT U3 PACCMOTPEHUS (PaKTOPOB, ONPEACIIAIONINX €€ BEIUUUHY U YCIIOBUS €€
¢opmupoBanua. TH ckmanpiBaeTcs M3 TEIUIOBBIX IMOTOKOB, MPOXOSIIMX Yepe3
Hapy>XHbIE OTPakIE€HUS U MOCTYHAIOMIUX OT BHYTPEHHUX HMCTOYHUKOB. TeIuioBble
INOTOKH, NPOXOJSIIME YEPE3 HAPYKHBIC OTIPAXKIACHUSA, 3aBUCAT OT I1APAMETPOB
nocinennux. IlocTynas B momenieHue, TEIUIOBBIE MOTOKH TPAHC(POPMHUPYIOTCS B
mporecce TeruooOMeHa. Baxknas ponb B TEIUIOOOMEHE, IIPOTEKAIoIEeM B
MOMEIICHUH, TPUHAJICKUT BHYTPEHHUM OrpaxkaeHusiM. [loaTtoMy aHanu3 BIUSHUS
napaMeTpoOB HapyKHBIX OIPa)KICHUN Ha SHEPronoTpedIeHre JOKEH CTPOUTHCS Ha
PAacCCMOTPEHHH TEIUUIOBOIO pEXUMa B NOMEIICHHS B LIeJOM. BiMsHHE TEIIOBBIX
MMOTOKOB OT BHYTPEHHUX UCTOYHUKOB HA TH MoOKeT ObITh CyIIECTBEHHBIM, a 4YaCTO
— omnpenensomuM. Bo3pacranue ponu BHYTPEHHHX TEIUIOBBIX BO3MYLIEHUHN
CHW)XAET 3HAYUMOCTh TEIUIOBBIX IIOTOKOB, MPOXOJSAIIMX 4YEPE3 Hapy>KHBIE
OrpaX/I€HMs, YTO BHOCUT COOTBETCTBYIOLIME KOPPEKTUBBI B OLICHKY BIUSHHUS
napaMeTpoB OrpaxJAeHUl Ha sHepromnoTpebienue. CieayeT UMEThb B BUAY, 4YTO
XapaKkTep BHYTPEHHUX TEIUIOBBIX BO3JEHCTBUN Ha MAKPOKJIMMAT CBSI3aH C PEKUMOM
(GYHKUMOHUPOBAHUS TOMEILIEHUS W BHUJIOM OOCITY>KMBAIOIIMX CUCTEM. T.e.
MIOJIyYEHUE JOCTOBEPHOIO MPEACTABICHUSA O BIMSHUM KOHCTPYKUMHU 3[aHUS U €ro
orpaxaeHuil Ha sHepronotpediaenue aigs KM BO3MOXHO TOJIBKO HA OCHOBE KOMII-
JEKCHOro paccMoTpeHusi Bcex aneMeHToB CKM ¢ yderoM CymIecTBYIOIIMX B

CTPYKTYpE CUCTEMBI CBsizei. CBA3YIOIIMM 3JIEMEHTHI YHEPTreTUYECKON CUCTEMBI B
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JIEHHOM CJIy4ae SIBJISETCS TEIUIOBOM PEXHM MOMELICHUS, PACCMOTPEHHE KOTOPOTO
npeciielyeT 1elib OIpeAesieHus TeroBoil Harpy3ku. OOOCHOBaHHBIM BBIOOD
KOHCTPYKTUBHBIX I1apaMETPOB 3[aHUs MPEAOCTABISICTCA OOHOW W3 BaXKHBIX
sHeprocoeperaromux Mmep. Cpeau apXUTEKTYPHO-TUIAHUPOBOYHBIX PEIICHUN 31aHuUs
MOYHO BBIJIEIUTh HEKOTOPYIO MOATPYMIY, COCTABIAIOUIYI0 MPEAMET OTAECIBHOTO
paccMoTpenus. K Heill OTHOCATCS pelIeHHs, paccMaTpHUBAIOLIME COBMEILECHUE
GYyHKUMA OTpaKIEHUHW W CHUCTEM OTOIUICHMSI-OXJIKICHUS W BEHTUIISIUU.
CoBMmenienue GyHKIMNA CUCTEM U OorpaxjaeHui kak aAByx ydacter CKM mo3zBossier
AKTUBU3MUPOBATh MAaCCUBHYIO YaCThb CHUCTEMBI, CHATh YacTh TEIJIOBOW HAarpy3kH C
aKTUBHEU CHUCTEMBI M, TaKUM 00pa3oM, MOHU3UTH MOoTpebieHue sHepruu. Cpenu
MOJO0OHBIX COEperarlux MEep MOKHO BBIIETUTH MCHOJIb30BAHUE BEHTHIIMPYEMBIX
OKOH M BEHTWIMPYEMBIX MEXIYITaXXHBIX IEPEKpPhITUI. B mepBom ciydae 3a cuer
YTUIU3alMU TeIja BbIOPOCHOTO BO3/AyXa JOCTUTAETCs CHIKEHUE TEIUIOBOM
Harpy3ku Ha CO u CB wim CKB. Bo BTOpoM — 3a cyeT akKyMyJisilMU ''HOYHOTO"
XO0JI0/1a IOHMXKAETCS TeIUIOBas Harpy3ka Ha CB B Termioe BpeMs roja.
Hcnonb3oBaHne aKKyMyJsIIUM —TEIJia OrPaKICHUAMH OTHOCUTCS K  YHUCIY
AHEProcOEeperarImx Mep, CO3JAIIIMX YCIOBUS (OPMUPOBAHUS MOHMKEHHOU
TEIUIOBOM HAarpy3ku Ha cHUCTEMbl. K TakuM MOJXHO OTHECTHM TaKXe HOYHOE
MIPOBETPUBAHUE MOMENICHUH, MTO3BOJISIONIECE MOHU3UThH TEIUIOBYIO Harpy3ky Ha CB u
CKB B temnoe Bpems rojga. B xonoanoe Bpems roga B TH na CB u CKB Bxoaut
TEIUIOBOM IIOTOK OT JEXKYPHOW CHUCTEMBI OTOIUIEHMA. B TrpaXIaHCKMX 3JaHHAX
OOBIYHO JIONyCKaeTCs MOHM)KEHHE TeMIlepaTypbl BO3JyXa B HOYHOE BpeMms,
MO3BOJISIFOIEE YMEHbIIATh TeIIoBYyr0 MoOIHOCTE CO. CHMXEHHE TEIIOBOR
motHoctd CO mpuBoaut k cokpamiennto TH va CB wnu CKB, paboraromiyio B
JTHEBHOE BpeMs, 4YTO OOECleYMBaeT COKpallleHue OOIIEro pacxojia JHEPruu
cuctemamu. OmnpeneneHue YCIOBHM, B KOTOPBIX (opMHpyeTcs MNOHMKEHHAs
TEIJIoBask HArpys3ka, CBS3aHO C pAacCCMOTPEHHEM TMPOIECCOB TEIIOOOMEHa B
MOMEILIEHUH U B 3HAUUTEIBHON MEpe 3aBUCUT OT PEKMMA €ro GyHKIIMOHUPOBAHHUS.

CHwxkeHnue TerioBol Harpy3ku Ha anemeHTy CKM cocrapisier mnepBylo
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IpyMILy SHEProcOeperaromx Mep.

Bropas rpynna mep HampaBieHa Ha OCYIIECTBIEHUE IHEprocOeperaronmx
PEXKUMOB pPabOThl CUCTEM, KOTOPBIE AOCTUTAIOTCS PETYJIHMPOBAHWEM MOIIHOCTH B
AKCILTyaTallMOHHBIX YCIIOBHUSX. Crnenys IPUHATOMY OIPEJEICHUIO
AHEProcOepe’KeHUs, OrPAHUYMMCS PACCMOTPEHUEM Takux pexumoB padotel CO,CB
u CKB, KoTOpoe HEMOCPeACTBEHHO CBSI3aHbI C MPOLECCOM (POPMHUPOBAHUS TETLIIOBOU
Harpy3ku. K 4yuciny TakuxX OTHOCHUTCS TEPUOAMYECKHM PEXKHUM BKIIOYCHHS U
BBIKJIIOUEHHUS CHUCTEM B TeueHue pabodeil yactu cyrtok. [Ipum mnepuoanueckom
peXMME COKpalaeTcss oO0IIast MPOJIOJKUTEILHOCTh PAadOThl CUCTEMBI 3a CYTKU U
JOCTUraeTcs SKOHOMHSA 3Hepruu. lleproanyeckoe BKIIFOUEHHE CHUCTEM BbI3BIBACT
KoJeOaHusi  MapaMeTpoB  MHUKpPOKIMMaTa.  BO3MOXHOCTP  OCYILIECTBIICHHUS
HNEPUONYECKUX PEXKUMOB CIIEIyeT OOOCHOBBIBATH HCXOJs U3 JIOMYCTUMBIX
OrpaHUYEHUI Kosie0aHMil, UTO TpeOyeT PaCCMOTPEHUS HECTAIMOHAPHOTO TETJIOBOTO
pexuma nomemieHus. Ha mepuoandeckuil pexuM BEHTWISILIMM JIONOJIHUTEIbHBIE
OTpaHMYEHUs] HaJlararoTcsi KojeOaHUsIMU Ta30BOro cocTaBa Bo3ayxa. KoneOanus
napaMeTpoB MHUKPOKJIMMATa, MPEXAE BCEro TEMIEpaTypbl BO3ayXa, OOYCIOBIEHO
KOMILJIEKCOM (PaKTOpPOB, OMPENEISAIOMINX TEIUIOBOM pexXuM mnomeieHus. [lostomy
00JacTb BO3MOXKHOIO MPUMEHEHHUS MNEPUOAMYECKOrO0 OTOIUICHHS W BEHTWISILIMU
OrpaHUYeHa OMNPEJCICHHbIM YPOBHEM TEIUIO3alIUThl TOMEILECHHS, COYETaHUEM
napaMeTpoB  HAapy»KHOM  Cpellbl, YPOBHEM M  PEXKUMOM  BHYTPEHHUX
TeITIOBbIACIeHUH. VIHBIMU clToBaMH, 00OOCHOBAHUE MEPUOIUISCKON pabOThl CUCTEM
TpeOyeT pacCMOTPEHHMS BCEM COBOKYITHOCTH CBsi3el, cymiecTByromux B CKM.

Hpyrum saeprocoeperaronmm pexxumom CB u CKB npencrasisiercs pabota
CUCTEM C TEPEeMEHHBIM pacxoJoM Bo3ayXa. I(OPEKTUBHOCTH TaKOTO Crocoda
PEryJIupOBaHMs 3aBUCHUT OT JOIMYCTUMOTrO MOHMKEHHUS Pacxo/ia BO3yXa, Ha KOTOpOe
Hajnaratorcss orpanuuyeHus. [loBbieHrne 3(GEeKTUBHOCTH CHCTEM C NEPEMEHHBIM
pacxoloM, BO3AyXa BO3MOXHO 3a CYET pACIIMPEHHS NPENEIIOB OrPAHUYECHUU.
PexxnM n3MeHeHus pacxoa Bo3yxa onpeaensercs pexxuMoB n3menenuss TH na CB

uwin CKB. Ilostomy mouck mytei mnosbiiieHust 3dpdexktuBnoctu CB u CKB B
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MEPEMEHHBIM PACXOJI0OM BO3/1yXa HE MOXKET BECTUCh 0€3 paCCMOTPEHHsI TETJIOBOTO
pexuMa TOMENIEHUST M peXuma padoThl JEKYpPHBIX CUCTeM oToruieHus. U3
MIPUBEJEHHOI0 KPATKOTO OMUCAaHUS JBYX I'PYII 3HEProcOEperamImnx Mep CIeayoT
JIBa YCIIOBHS, COCTaBJISIONINE OCHOBY oOocHOBaHus Mep. I[lepBoe ucxomut u3
HEOOXOIUMOCTH KOMILJIEKCHOTO PAaccMOTpeHUs (DAKTOPOB M DJIEMEHTOB 3/1aHUA,
y4acTBYIOIIMX B (HOpMUPOBaHHWS MHUKpPOKIMMaTa. BTopoe yka3piBaeT Ha
HEOOXOJUMOCTh  JICTAJIbHOTO  aHaiM3a  TEIUIOBOTO  pEeXUMa  IOMEICHHS,
MO3BOJISIIOIIETO YCTAHOBUTh CBSI3W B mporecce (HOPMUPOBAHMS  TEMIOBOTO
MUKpOKJIMMaTa. lIpakTudyeckoe  OCYIIECTBIEHHWE SHEProcOEperarnmx Mep
MoJipa3yMeBaeT MpUMEHEHHE dHeprocoeperaromiero obopynoBanus. Mcmnoiab3oBanue
sHeprocoeperatoniero ooopyaosanus CO, CB u CKB TpaauiinoHHO BBIAEISIETCS B
OTJEJBbHYIO MOJATPYIIYy MEpP MO COKpaIleHUI0 3Hepromnorpedienus. Boobie camo
co0olt pazymeercs, 4YTO OOOpYJOBaHUE JIOJDKHO 001a/laTh KaueCTBEHHBIMU
MOKa3aTe/IsIMM, OOCCTICUMBAIONTUMH  HAUMEHBIITUE TIOTEPH DHEPTHH, a €ro
HOMEHKJIaTypa -TIPEJCTaBIsATh BO3MOXHOCTh peaju3allid HIMPOKOTO  Kpyra
sHeprocoOeperaronmx Mep. B nepByro ouepenb, CKa3aHHOE OTHOCHUTCS K OOBIYHBIM
Bugam obopynosanus CO, CB u CKB, T.K. UMEHHO B CTPYKType OOBIUHBIX CHUCTEM
MOXET  OBITh  JIOCTUTHYT  HaWOOJBINIUNA  SKOHOMHYECKHH  3ddekr  oT
AHEpProcOepeKeHHUS.
Bormpocsl, cBs3anHbie ¢ 3)PEKTUBHOCTHIO 000PYOBAaHUSI HAXOJSATCS BHE

paMoOK pabOThI U HE PACCMATPUBAIOTCS.

Hcrnonp3oBaHne BO30OHOBIIIEMBIX HMCTOYHUKOB KAaK WM YTHIHM3AIds OTOPOCHOU
DHEPTUU SBIIACTCS JOTOJHUTEIBHBIM CPEACTBOM COKPAIEHUS HYHEPTONOTPEOICHHUS,
MO3BOJISIONIMM YMEHBIIUTh TIPAMOM pacxoa sSHeprud. [IpoOiieme BOBIICUEHUS
BO300OHOBIsIeMOil sHeprur B mpouecc KM mnocsdieHo O0ibIIoe KOJIUYECTBO
uccienoBanue. [lo o0eMy MHEHHUIO, UCTIOJIE30BaHIE BO3OOHOBIISIEMBIX HCTOUYHHUKOB
SHEPIUM HE SIBJISICTCS CaMOM HacylIHOW mpoOsiemoil, rpedyieit 6e30TIaraTeIbHOro
pEIIeHNs] Ha COBPEMEHHOM JTare pa3BUTHS TEXHUKU. M3—-3a JOCTATOYHO BBICOKOM

CTOMMOCTA M  OTHOCHUTEIbHO HHM3KOM 3(deKkTuBHOCTH 000pYyJOBaHUS  JJIs
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UCIOJIb30BaHUsl BO30OHOBIISIEMbIX MCTOYHUKOB 3HEPruH, UX mpusiedeHue mis KM
MMeEEeT OrPAaHUYCHHYIO0 YKOHOMHUYECKYIO I1erecoo0pa3HocTh. Cka3zaHHOE HE O3HAYAeT,
YTO cel4ac OTCYTCTBYET HEOOXOAUMOCTh B MNPOBEAECHUU COOTBETCTBYIOLIUX
uccnenoBanuil. Hapsigy ¢ pa3paboTkol TeXHUYECKOW 0a3bl, HEMAIOBAKHOM SIBIISICTCS
3aJlaya METOJ0JIOTMYECKOro 00ecreueHrs BOBJICYEHHS] BO30OHOBISIEMOI SHEPTUU B
ctpykrypy CKM.

1.3 MeToabpl pacuera TroJ0BOr0 pacxoga JHEPruMm U TpeOOBaHMSs,
npeabsiBjisieMble K MOJEJN T0J0BOI0 HM3MEHEHHUSI NMapaMeTpPOB HAPY/KHOIO
KJIMMAaTa

B kadecTBE OCHOBHOIO NOKa3aTess, ONPEAEISIIONIET0 SHEPTETUYECKH K
sa¢pextuBHOCTE CKM, NpUHAT ronoBo# pacxon sHeprun Ha KM.

MMes B BUAY BaXXKHOCTb T'OJOBBIX pacxoJoB B oneHke kagectBa CKM, ux
OPOTHO3UPOBAHUM TIPUJAETCA Ba)XXHOE 3HAYEHHME, O YEM CBHJIETEIbCTBYET
oOmupHas Oubimorpadus Mo 3TOMY BOIPOCY B OTEUECTBEHHOW M 3apyOe:KHOMN
mutepatype. OnHOM U3 mepBbIX padOT, B KOTOPOH aHaIM3UPOBAJIOCH BIUSHUE
TEIJI03AIIMThl HAPYKHBIX OTPAXKICHUN U KIMMATUYECKUX (PAKTOPOB Ha roJI0BOI
pacxoa Temia Ha OToruieHue, sBisgercs pabora Jl.CamemonoBuua [45 .
HopmaTuBHBIM W NPOM3BOJHBIE OT HEr0 METOJBI pacyeTa pacxoja TeIula Ha
UCIIONIB3YIOT ~ CPENHIOK  TeMIepaTypy OTONMUTEIbHOIO TMepuojia U €ro
OPOJOJDKUTENBHOCTb. JTOT METOJ HE II03BOJIIET YYECTh BO3ACHCTBUE Ha
noTpeOJeHNe 3HEPrMM BCEr0 KOMIUIEKCAa KIMMAaTHYECKHUX MapaMeTpoB M €ro
OPUMEHEHUE OTPAHMYEHO CIIy4aeM UEHTPAJIM30BAaHHOTO OTIyCcKa Tera Ha
OTOIUIEHHE MO TpaduKy KaueCTBEHHOTO PEryJIHpOBaHUS. YYETy COBOKYITHOTO
JNEUCTBUA KIMMATUYECKUX TMapaMeTpOB Ha XapaKTEPUCTUKU OTOMUTEIHLHOTO
nepruojia TIOCBSILLIEHBI UcclienoBanus, mnposeAaeHHble B [TO wum BoeiikoBa
JI.C.I'anaunbim 1 J1.3. AHamonsckoi [ 7 ].

Hpyras rpynmna meTofgoB pacuera roaoBbix 3arpart sHepruu Ha CB u CKB
MCIIONIb3YET JAaHHBIE O CPeIHEMECSYHBIX MapaMeTpax Hapy>KHOro Bosayxa . O0a

noaxoaa K MpE€ACTABJICHHUIO KIMMATHYCCKHUX IMMapaMCTpPOB HMCIIOJB3YIOTCA B
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METOJaXx pacdera TOAOBBIX pPACXOJOB OJHEPrMM Ha KOHJIWLIMOHUPOBAHUE
MUKpPOKJIUMaTa, TPUHATHIX 3a pyOexkom. M3 mpuBeneHHOro KpaTtkoro o03opa
paboT BHUAHO, YTO OCHOBHBIM BOMPOCOM, BO3HUKAIOIIUM TIPU OMPEICICHUU
TOJIOBBIX PACXOJ0B DHEPIUM SIBISIETCS BONPOC MPEACTABICHUS 3aKOHOMEPHOCTEMN
U3MEHEHHUS BO BPEMEHHU rojia KIMMAaTHYECKUX TapaMeTPOB.

Kak ormedanoch BbIIIE, pacxoJ JHEPrMM HA KOHIWIIMOHUPOBAHME MHUKPOKIMMATa
CKJajJbIBaeTcsl M3 JBYX uacteil. IlepBasg wyacTh, cCBsi3aHHas C cTaOWIM3aLUen
MapaMeTpoOB TEIUIOBOTO MHUKPOKJIMMAaTa B MOMENIEHUHU, OMPEAEISIETCS BEIUYHMHON
TEIUIOBOM Harpy3ku Ha cucremy. Mi3menenue ternoBor Harpy3ku Ha CKM B TeueHune
roJla CBs3aHO C IEPEMEHHBIM XapaKTEepOM TEIUIOBBIX ITIOTOKOB, IPOXOAALIUX Yepes
Hapy>KHbIE OTPAXKICHHUSI, KOTOPBIE, B CBOKO OYEPEAb, ONPEAEISAIOTCS T'OAOBBIM XOA0M
[1apaMeTPOB HAPYKHOTO KIIMMATA.

TemoBble MOTOKM, NPOXOAAIIME Yepe3 HapyX Hble oOrpabieHUs O00YCIOBIEHBI
TEMIIEPATYPOM HAPYKHOTO BO3[yXd, HWHTEHCHUBHOCTBIO COJIHEYHOW paaHvalnu,
CKOpPOCTBIO BeTpa. BosnmelicTBue mnapamMeTpoB Ha TEIUIOBYIO HAarpy3Ky HOCHT
KOMILJIEKCHBI ~ XapakTep, 4YTO  HEOOXOJMMO  YYUThIBaTh NpH  BBIOOpE
Hapy>KHOKJIMMAaTHYECKON MOJEIIH.

Bropas yacth pacxona aHeprum cBsizaHa ¢ oOpaboTkoi Bozayxa B ammapartax CB u
CKB wu ompenensercd mnapaMeTpaMu HapYKHOIO BO3AyXa -TEMIIEPATYPOU H
BJIQXKHOCTBIO WJIM TeMmeparypoil W sHranbnueil. CoOBMECTHOE BO3JACICTBHE
TEMIIEpaTypbl U BIAKHOCTU BO3JyXa HA PEXKUM TOTPEOJCHHS DSHEPIHH TaKKe
OnpeneNsieT HeoOXOAMMOCTh KOMIUIEKCHOIO ydeTra AJTHUX napameTpoB. Jlis
oIpeseNieHus 00IIEero pacxo/1a BO3AyXa JOKHA ObITh YCTAaHOBJIEHA KOPPEISIIMOHHAS
CBS3b IEPBOM TPYIIIBI [MAPAMETPOB HAPYKHOI'O KiauMara co BTopoe. M310keHHBbIE
BbIIIIE  COOOpPaXEHHs] OTHOCHUTENIbHO IapaMeTpOB HApPY>XHOTO0  KJIMMara M
KOMIUIEKCHOT'O XapakTepa MX BO3ICHCTBHS Ha MOTPeOJIEHWE PHEPIHMH COCTABIISET
CyTb TEpPBOTrO TpeOOBaHUA, NPEIBABIAEMOr0 K MOJAEIU TOJOBOTO HM3MEHEHUs

Hapy>KHOT'O KJIMMATaA.
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Bropoe TpeboBaHue Kk MOETH UCXOAUT U3 HEOOXOAMMOCTH OXBaTa BO3MOXKHO OoJiee
IIMPOKOI0 JUala3oHa W3MEHEHUS [apaMeTpOB HApYXXHOTo KiuMmara. Tperbe
TpeOoBaHUE, KOTOPOE MPEACTABISAETCS OMPECISIIOIINM, COCTOUT B 00eCreYeHUU
JOCTYITHOCTH UCXOAHOM KIMMATOJIOTHYeCKON HH(POpMaIuu, MPOCTOTH ee 00paboTKu
Y HaIJIAJHOCTH IPEICTaBICHUS.

Hcnonb3yemble B HACTOSILIEE BPEMsI ISl pacyeTa 3aTpaT SHEPTHUH MOJEIN U3MEHEHHUS
BO BpPEMEHHU TIoOJla IapaMeTpoB KiIMMaTa HCIHOJB3YIOT JBa BUJA IPEICTABIICHUS
KJIMMATOJIOTUYECKON MH(POpMaLUK.

Bropoii Bua npeacTaBieHus KIMMaTOJIOTHYE€CKOW HH(pOpMaUy UCTIOJIb-

3yeT 00pabOTKy CpPOYHBIX M3MEpEHUl B BuAe (GYHKUUN pacmpelesneHus HapaMerpa
(GyHKUMM pacnpefeeHus 3aaaercss B TaOIu4yHoOW ¢Gopme B BUAE TI'pa@UKOB HIA
anIpPOKCUMUPYIOTCS AHAIUTUYECKUMM 3aBUCHMOCTSAMH. Takod BUJI IPEICTaBICHUS
KJIUMaTa BCTPEYaeT OIpEeJeICHHbIE TPYAHOCTH. Bo mepBbIX, TpeOyercs cloKHas
00paboTKa METEOJIaHHbIX, BO BTOPBIX, BO3HHUKAET TPYAHOCTb MNPUHIMIHAIBHOIO
Xapakrepa, KOTopasi COCTOMT B HEOOXOJIMMOCTH ONEPUPOBATh ABYX-TPEXMEPHBIMU
pacnpeneneHussMA napaMeTpoB. IIpu 3ToM Hen30eKHO MPHUBJIEUEHUE TPOMO3JIKOIO
MaTEMaTUYeCKOro amnmnapara KOTOPbIH K TOMY K€ CTPOMUTCS Ha CYIIECTBEHHBIX
JNOMYLIEHUSAX B IOCTAHOBKE 3ajaud. BmecTte ¢ Tem, BTOpOH BUJ MOJEIN KIMMATa
MMeeT HECOMHEHHOE NMPEMMYIIECTBO Mepe] MEePBbIM, COCTOSIIEE B TOM, YTO B HEW
3aJI0)KEH BECh JIMANa30H M3MEHEHMs napameTpoB. [Ipu ocpenHeHMM napameTpoB
KJIMMaTa JHala30H MW3MEHEHMsS IapaMeTpPOB COKpPAIAETCS, YTO IPEACTABIISIET
HEJI0CTATOK nepBoi Mojaenu. OqHaKo, OCPEAHEHUE UCKITIOUAET Pa3HOTO POJia TOMEXHU
Y TO3BOJIIET BBIJACIUTh OCHOBHYIO 3aKOHOMEPHOCTh W3MEHEHMS IapaMerpa BO
BPEMEHHU, BBITEKAIONIYI0O M3 (PU3WYECKOM CYIIHOCTU MPOIECCOB, (POPMUPYIOUIUX
napameTp. OTO SBISIETCS ONPEICICHHBIM MpeuMyllecTBoM mnepBoi Mozgenu. Ko
IJIABHBIM €€ NMPEUMYIIECTBOM IPEACTABISAETCS MPOCTOTa MpPEACTaBICHUS (PYHKIUN
BPEMEHH  TapaMeTpoB W O0JbHOM 00bEeM  JIOCTYIIHBIX  HCXOJHBIX
JAHHBIX. Y MEHBILICHHBII JAHaNa30H NapaMeTpOB, 33JlaHHBIX CPEJHUMHU 3HAUYECHHSIMH,

HC ABJACTCA NPCIATCTBUEM JIsI UX HMCIIOJIIB30BaHHA B aHAJIM3C IOJOBOTO PEKHUMaA
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paboOThI CUCTEM, T.K. IEPEXO] OT PEKUMA K PEKUMY MPOUCXOAMUT KAK MPABHIIO MPH
"yMepeHHBIX" 3HAUEHMSIX MapaMmeTpoB. JIMIIbL HEKOTOPBIE PEXUMBI PaOOTHI CUCTEM,
HE SIBJISIIOIIMECS MOKA3aTeIbHBIMU C TOUYKH 3PEHUS SHEPromOTPeOIeHHs, MPOTEKAIOT
IIpU 3HAYEHUSX NapaMeTPOB KIMMAaTa, OJU3KUX K SKCTPEMAIIbHBIM.

Crnenyer OTMETUTB, 4TO IIPU pacuyeTe IOJOBBIX 3aTpaT JSHEPIUs CHCTEMaMU
HET HaJO0OHOCTH BOBJICUCHUS B aHAIM3 3HAUCHUE MAPAMETPOB, OJHM3KUX K
KcTpeMalbHbIM. Ha 3T0 oO0cTosdTenscTBO chpaBeasuBo YykassiBal A.M.Cuszos
[27]. Eciu uMeTh B BUy, UTO CPEAHSIs 4acTh (DYHKLUU paclpeaesieHUsl COBIAIaET C
CPEIHEMECSIYHBIMU 3HAYEHUSIMU, TO OTMEYEHHOE MPEHMYILIECTBO IMEPBOM MOJIEIH
3HAYUTEIBHO CKpajbIBacTCs. BmecTe ¢ TeM, IpU ONpENeIeHNH TOJ0BBIX Pacxoi0B
PHEPrUM C TMOMOIIBI0 (PYHKIMH paclpeiesieHds UMEeeTcs MNPUHIMIHAIbHAS
HEKOPPEKTHOCTb,  KOTOpass  OylIeT yKa3aHa HHXE I[P  PacCMOTPEHHUU
00eCrIe4eHHOCTH FOJIOBBIX PACX00B SHEPTHUU.

W3noxeHHas OLEHKAa ABYX IOAXOMOB K IPEACTaBICHUI0 MOJEIN I'OJOBOTO
U3MEHEHHUsl MapaMeTpoB KJiMMaTa MO3BOJIIET CUMTATh MEPBYIO MOJENb B OOJIbIICH
CTENIEHU yIOBJIETBOPSIOLIEH TPeOOBaHUIM HacTOsIeH paboThl. OCHOBY MPUHATOE B
JAJbHEUIIEM MOJENN HApyKHOTO KJIMMAaTa COCTAaBJISAIOT CPEJHUE MHOTOJIETHUE
naHHeple. Pacmmpenue nuamna3oHa, BOBJIEKAEMBIX B PAacCMOTPEHHME I1ApaMETPOB
KJIIMaTa, BO3MOKHO HAa OCHOBE Yy4YeTa MEXAYTOJAOBOM H3MEHYMBOCTH CPEIHUX
3HaYeHU mnapameTpoB. B cBsi3W ¢ 3TUM BO3HUKAeT 3ajadya pa3paboTka MeEToAa
00padoTKn KJIIMMaTUYECKUX apameTpoB, MTO3BOJISIOILETO PacKphITh

pacrnpeieIeHHOCTh MapaMeTPOB I10 T'0JIaM € YYETOM WX KOMILIEKCHOTO JICHCTBUSI.

1.4 Ilean m 3agaum ucciIeI0BAHUSA
Bompocam mopenupoBaHWsA TEIUIOBOIO PEKUMA IMOMENICHUS ITOCBAIICHA
MHOTOYHCJICHHbBIC OTCYECTBECHHBIC [9,10,11,12,13,17,18] U 3apyOeKHBIC

uccienoBanus [8,14,15,16,25,26].
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M3BecTHBIE MaTEeMaTHUYECKHE MOJEIM MCXOAAT U3 IIOCTAHOBKH 3aJauud
TeII000MEHa B TOMEIICHHH, KOTOpas Oa3upyeTcss Ha OOIIMX 3aKOHOMEPHOCTSX
temionepeaayn. Pa3znuuns B NOCTAHOBKE 3a/1aud, CBSI3aHbl C IPEIHA3HAYCHUEM
pa3zpabaThIBaeMO MOJCIIA U CBOASTCS B OCHOBHOM K Pa3HOW CTETICHU JIETATU3AINH
I'PAaHUYHBIX YCJIIOBHHM M MCXOJHBIX JaHHBIX. FIMeeTcsl 3HaUUTeNIbHOE pa3HOOOpa3ue B
METO/IaX PEIICHUs YPaBHEHU TEIJI000MEHa B TTIOMEIIICHHH.

Uto06bl chopMynmHpoBaTh MOCTAHOBKY 3aJa4d TEIUIOBOIO pelInja MOMEIICHUs
HEOOXOJIMMO OMPEeIUTh HCXOJHBbIE TPEOOBaHUA, NPEAbIBISIEMbIe K HCKOMOM
MaTEeMaTHUYECKOM MOJICIIH. Mojaenp  TEmJIOBOIO pexnma  MOMENICHHS,
YAOBJIETBOPSIONIAasl TPEOOBAHUSIM HACTOSIIETO MCCIICAOBAHUA, JOJKHA HOCHUTh
aHAJIUTUYECKUIN XapaKTep, MO3BOJIAIONIMNA HAa €€ OCHOBE pa3paldaThiBaTh METOIbI
pacuera oTAenbHBIX MporieccoB KM. Bmecte ¢ TeM, oT Mojenu, Ha 0a3e KOTOpou
MPEANOJAracTCsi aHaJu3UupOBaTh PEXKUMHBIC, T.€. KaK MPaBUIO, KaYECTBECHHBIC
XapaKkTepUCTUKU, HE CJIEAyeT TpeOOBaTh BBICOKOM TOYHOCTU. ITO TO3BOJISET
MPUHATH PSAJ JONMYIICHUHA B MOCTAHOBKE 3aJayd, MPECIEAYIOIHUX 1IEJIb YIPOIICHUS
PaCUETHBIX 3aBUCUMOCTEM.

K uncny OCHOBHBIX JOMYIIEHUN OTHOCSITCS CIAEAYIOIIHE.
1. IloBepXHOCTH B IOMEIICHUH paccMaTPUBACTCS KaK H30TEpPMUUYECKHE Oe3

WCTOYHHMKOB U CTEKOB TeIljIa.
2. Temneparypa BO3ayxa XapaKTepHU3yeTCsl paBHOMEPHBIM PACTpPE/ICIICHUEM B ILJIaHE
Y 110 BBICOTE IIOMEIICHUS.

3. UCTOYHMKM W CTOKM TeIUIa B MOMENICHUM SIBIAIOTCS COCPEAOTOUYCHHBIMU,
nuhPy3HBIMH, YTO TTO3BOJISIET CUUTATh CyMMApPHBIA TEMJIOBOW MOTOK, MOCTYTTHBIITHA
B MOMEIIEHUE, PACIIPEEICHHBIM 0 MOBEPXHOCTAM OTpadIeHUN MPONMOPIHMOHATBHO
WX TUIOIIAIH.

[ToMuMO yKa3aHHBIX, CIIPABEIJIMBbBI IPYTUE€ YIPOLICHUS, TPAIULIUMOHHBIC IS
MMOCTAHOBKM 33J]a4d TEIUIOBOIO PEKMMa MOMEIICHUS U CBSI3aHHBIE C JIUHEHMHOCTBHIO

I'paHUYHBIX YCHOBHﬁ, HC3aBUCHUMOCTBIO TGHJ’IO(l)I/IBI/I‘-IeCKI/IX XapaKTCPUCTHUK
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MaTepUalioB OTpaXJACHUHM OT TeMIepaTypbl W MO3BOJSIONIME BECTH pacyeT
JYYUCTOTO TEII0O0OMEHA MO0 MHKEHEPHBIM (opMyIiaM.

[IpuHsTHIE OCHOBHBIE JOMYIIICHUS MO3BOJISIIOT COCTABUTh CUCTEMY YpaBHEHHUIM
TEIJI000MEHa B MOMEIIEHUH, KoTtopas 1mo tepmuHoiorus F0.A. TaOynmukosa [47]
COOTBETCTBYET MOJEJIHM C YACTUYHO PACHpPEACIICHHBIMHU MapaMmeTpamu. B cucremy
YPaBHEHHM BXOIAT

- YPaBHCHHC OajlaHca KOHBEKTHBHOI'O TEIlIa B BO3YXC ITIOMCIICHUA

r & dl . , N/ C Y 4
Vv {\T_ fﬂs F?E = 2 & Fi (L -te)+ L {TCE "Wg (Lnp J:-E}FGKK‘A) (1 4)
- YPaBHCHUA TCILIOIIPOBOIHOCTHU B IMOBCPXHOCTHBIX CJIOAX Orpa)KIIeHI/Iﬁ

(o0opy10BaHMS) TOMEIECHUS

=t

3

fiTL 0 dl

e =1

= g’ (L5)

- ypaBHEHUS TEINIOOOMEHE Ha MOBEPXHOCTAX OIPaXJIeHUN U 000py10BaHUS
dbi . o (ti-to)e seans (hrte)s 02
)'A\ Er:i'-‘—uk.ml\ L b AL ML Ly q;,h
(1.6)
Peanmuszannss npUHATOM NOCTAHOBKM 3aJa4d CBA3aHA C PELIEHUEM CHCTEMBI
YPaBHEHHUM, KOTOPOE aHAJUTUYECKUM IIyTEH NPAKTHYECKH HEOCYIIECTBUMO.
JKenanue MMeTh aHAIMTUYECKUM METOJ pacdera TEILIOBOIO PEKUMAa IPEANOJIaraet
JalbHEHIIIEE YIPOIICHUE ITOCTAHOBKY 3a1auu. [I[ppuMeM JNOMONHUTENBHO CIEAYOINe
JOITYILIEHHUSL.
4. TloMenieHue OKpYKEHO Apyras C MOJHOCThIO aHAJIOIMYHBIN TEIUIOBBIM PEXUMOM.
IIpy >TOM BHYTPEHHHE OrpPaXACHHUS C TEIJIOBOM TOYKHU 3PEHUS SIBISAECTCA
CUMMETPUYHO HAarpy>KEHHbIMH C 00€UX CTOpPOH. B Takux orpaxaeHusx MpoIecChl
IIOTJIOIEHHUS U BBIAEICHUS TEIUIA B HECTALIMOHAPHBIX YCIOBUAX PAaCIPOCTPAHAIOTCS
70 TEIUIOBOM OCH CUMMeTpun 0Oe3 CTOKa B coceqHue momeleHus. I[Ipunstoe
JONYIIEHUE MO3BOJISIET pacCMaTPUBAaTh BHYTPEHHHUE OTPAXKIACHUS KaK HEUTpaIbHbIE

OTpaXaTcjii TCIUIOBBIX IIOTOKOB, IIOCTYIAOIIMX B IIOMCHICHHC, B YaCTHOCTH,
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JYYUCTBIX, YTO 3HAYUTEIHHO YIPOIIAET 3a/ady pacuera JyYHUCTOro TEIIooOMeHa B
MOMEIICHHH.
5. Bce mNOBEpXHOCTH OrpaXkJACHUW B IIOMEIIECHWM JEIATCS Ha HapyXHbIE C
TEMIEPaTypoi t,, U TIOWAAbI0 Fy , 1 BHYTpEHHUE C TEMIEPATYPOil t; , U IIOMIAAbIO
Fs.o. [Ipu 5TOM cuuTaercs, 4To TeMiiepaTypa BceX BHYTPEHHHUX OTpa)kICHUM OJIu3Ka 1
Majo OTJIMYAETCs OT TeMIIepaTypbl BO3Ayxa. Takoe AOIMYIIEHUE MO3BOJIAET CBECTU
CUCTEMY YpaBHEHMI TEIUIOBOTO OalaHca Ha TOBEPXHOCTIX K YpPaBHEHUIO
TEMJI000MEHa BHYTPEHHHUX U HAPYKHBIX MOBEPXHOCTEH.
6. b nmomemeHnH OTCYTCTBYIOT Harperblie (10 Temmeparypbl cBeimie 25°C) wim
oxjaxjaeHubie (Hmwke 10°C) pa3BUTbIE MOBEPXHOCTH. DTO JOMYIIEHHUE IO3BOJISET
CY3UThb JIMANa30H W3MEHEHUs TeMIlepaTypbl TMOBEPXHOCTEH B MOMEIICHHH.
HeoOxoaumocTh AOMyIEHUsT BBITEKAET U3 MPEAIIECTBYIOLIETO TOMYLIECHHS 10 1.5 U
HAaIpaBJIEHO HA YMEHBILIEHHE IOTPEIIHOCTH IPU BBIYUCIECHUU KOIPPHUIIMEHTOB
TEIJI000MEHa Ha TOBEPXHOCTSX.

Kosddumment myuucroro TtemnooOMeHa TMOBEPXHOCTH, OKPYXEHHOM

APYTUMH TTOBCPXHOCTAMH B IIOMCIICHHUH, B YKA3aHHOM JUAIIA30HC TCMIICPATYPY

A ai=1,9 B/

20
MOKET OBITh MPUHAT PAaBHBIM /40 ¢ morpemmnocTsio 110 5%.
KoaduurieHT KOHBEKTHBHOTO TEIJIOOOMEHAa Ha TOBEPXHOCTSIX B TMOMEIICHUU

onpeAensaeTcs sl yCIOBUM €CTECTBEHHOW KOHBEKIIUU [ S ]
3 S - -
(oo = AT _
oK) T AL tﬂ‘TL (1_7)
rae Aj — ko3hUIUEHT, ONpeAEAIONUI MOJI0KEHHE TOBEPXHOCTH OTHOCUTEIIBHO
i Br/m2eC4/3
POXOJISIIETO Yepe3 Hee TEMI0BOro notoka, Br/m :
HenuneitHocts dopmyinbl (1.7) MOXET CYIIECTBEHHO CKa3aThCsi Ha pe3ysbTarax
pacuera TeMrneparypbl Bo3ayxa. YToObl BHECTH HEOOXOIMMbIE KOPPEKTUBBI B pacyeT
K03 puIeHTa KOHBEKTUBHOTO TEIJI000MEHa, Mpeo0pazyeM HUCXOAHbIE (POPMYIIBI K

ya0OHOMY IS LieJied Hacrosmeld padoTbl BUAy. [IIOTHOCTH TECTOBOTO MOTOKA,

MPOXOSIIETO Yepe3 NOBEPXHOCTH ¢ yueToM (1.7) paBHa

32



. L 1,33
G = %:L--L'—wi (15 - To)

OTKYyJla
b{ﬁ _ }!\D‘?ﬁml 1[:},.;1

UToOBI onpenenuTh BETUIUHY ﬂi*ﬂ, HaJ0 nojcTaBuTh B (1.8) BCJ’II/I‘{I/IHY'} * KoTopas,
KaK TMpaBWJIO, 3apaHee HEU3BECTHA U MOXET OBbITh YCTAHOBJICHA IOCJIE PEIICHUS
CUCTEMBI 0aJJaHCOBBIX YPABHEHHH TEILTIOOOMEHA B IIOMEIICHUH.

B cooTBercTBUM C NPUHATHIMU JTOMYIIEHUSMH MOTYT OBITH BBIJEICHBI
HECKOJIPKO MPUHUIUMHAIBHBIX CXEM TEIJI000OMEHa B MOMEIICHUU B HAINpPaBJICHUU
OT KUICTOYHHUKOB K CTOKaM TeILIa.

Ha pwuc.l.3 mnokazaHo HampaBlIeHWE TMOTOKOB JIYYUCTOTO  TeEIJIa.
HNcTtounnkaMyu  Jy4yuCcTOro  Terula  SIBISIIOTCS  MOBEPXHOCTH  BHYTPEHHETO
000OpyZ0BaHUs, OTONUTEIBHBIX MPUOOPOB, TOTJOMIEHHOE TEIJIO COJHEYHOU
paguanus, NOCTYINAIUIEd B NOMenleHMe vepe3 OkHa. CTOK JydHCTOro Tera
OCYILECTBIISIETCS HA TOBEPXHOCTH HAPYKHBIX OTPAKICHUN (B XOJOAHOE BpeMs
roga mpH t, < t,,) (puc.1.3.a) Ui KOHBEKIMEH B BO3AyX (B TEIJIOE BPEMS TOa,
korga t,,> t,,). B mepexonHoe M 4YAaCTMYHO B TEIJIOE BpeMs roja, BO3MOXKEH
TpeTuil ciydaii (psc.1.3.60), Korma CTOK OCYIIECTBIAETCS KaK Ha HapyXHOE
MOBEPXHOCTH, TaK B Bo3ayxe (1, >t,>t, ).

Ha puc.1.4 yka3zanbl CcXeMbl KOHBEKTHMBHOIO TEIUIOOOMEHAa B TOMEIICHUH,
HcrounnkamMu Termia SIBISIOTCS OOOpPY/IOBaHME TOMEINICHUS, OTOMUTEIbHBIC
puOOpEl, MPUTOYHBIA BO3AyX. IlocnmenHmii, B 3aBHCMMOCTH OT TeMIEpaTyphl t,
MOET OBITh HapsAy C HapyKHOW IMOBEPXHOCTHIO CTOKOoM Teria. [lepBas cxema
(puc.1.4 B), B KOTOpOW EOUHCTBEHHBIM CTOKOM TeEIJIa SIBISIETCS HapyXKHas
MOBEPXHOCTh, BO3MOXKEH B X0JI0JHOE BpeMsi roja. Hanboiee yacto BeTpeyarommmces
SBJIIETCSI BTOPOM Ciy4all TemiIooOMEHa, KOT/Ja CTOK KOHBEKTHBHOTO TeIia
OCYHIECTBIIIETCS B IPUTOYHBINA BO3AYX (tn,> t;) M Ha Hapy»KHOH IMOBEPXHOCTU. DTa

cxema TemnooomeHa (puc.1.4.0) nHaOmromaeTcs B XOJOJHOE BpeMsl Troja Mpu
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3aBBINIEHHON TEIMJIOBOE€ MOIMHOCTH CHCTEMBI OTOIUICHUS OH pPacimpoCTpaHEH B
MIEPEXOIHBIC TEPUOJBI TO/la U MOXKET OBITh B OTHEIbHBIC MEPHOABI TEIUIONH YacTh
roga. Tperuit ciyuaii (cuc.1.4.B) TerooOMeHe, KOT/ia U30BITOUHOE KOHBEKTUBHOE
TEIJI0O ACCUMUJIUPYETCS JIUITb TPUTOYHBIM BO3IYyXOM, MPHUCYI TEIUIOMY BPEMEHH
roja.

[TpuBenenHas cucreMaru3anus TEIIOOOMEHAa B MOJIHOM Mepe CrpaBeiJivBa
JUIA ~ YCTAaHOBUBIIETOCS TEIUIOBOTO PEXHMMa TIOMEIICHUS U Ppa3IelbHOTO
pacCMOTpPEHHsI JTyYUCTBIX W KOHBEKTHBHBIX TEIJIOBBIX TOTOKOB. B mporiecce
HECTAIIMOHAPHOTO TEIJI00OMEHAa B TEUEHHE OTHOCUTENIBHO HEMPOIOHKUTEIHLHOTO
BPEMEHU BO3MOXEH MEPEXO0/1 OT OJTHOM CXEMBI K JPYTOM UITU CMEIICHUE CXEM.
[TpuBenenHnoe (Qu3mueckoe NPEACTaBICHUE TEIIOOOMEHAa IO3BOJSET OMPEICIUTD
0000I11IEeHHbIE TEIJIOBBIE XapaKTEPUCTUKU MOMEIIEHUS, BBITEKAIONIUE U3 YPaBHEHUS

KOHBEKTHUBHOT'O TEIJIOOOMEHA B TOMEIICHUH
= C. Lo (4 .
= Fioourp LTE -
‘Z___ D‘I{[_ ‘2 L Ed [: .Vl t;_,»' (19)
[MpuHATHIC TOMYIICHUS TO3BOJISIFOT ONPEACTUTh Benuuny 2, Qki B BuIE

E [;]-Ki. = FI z Fl

rae 2, Fi — cymMma mormaneii moBepXHoCTel, 00OpalleHHbIX B IOMCIIEHHE, M’ IIpaBas

yacth (1.9) ¢ yaetom (1.8) Hpeo6pa3yeTc;1 K BUY

ZFidei (te-10) = ';m ZRAL (tﬂ- T-‘--;E-LFT’:

Koodpdummenr AI®™  mwis BepTHKaTbHBIX TOBEpXHOCTEH paBeH 1,46, mwis
ropu3oHTaIbHbIX 1,12 wim 1,78 B 3aBUCUMOCTM OT HampaBJjEHHUS IOTOKa Terlia,
MPOXOJAIIEr0 dYepe3 TMOBEpPXHOCTh. MMess B 3amy JomylieHHe O OJM30CTH
TEMIEPAaTypbl BHYTPEHHUX OTPAXIEHUW, MOXHO TI0Ka3aTh, YTO [JJi Mapbl
TOPU30HTAJIBHBIX IIOBEPXHOCTEH OJMHAKOBOW MIOMAmu Fr, (IOJ M IIOTOJIOK) B

IMMOMCIICHWH CITPAaBCAJIMBO IIPUMCPHOC PABCHCTBO

‘12 I “J.”. 1?8 fl.l|_'l .»-1 1‘1FJ [_FEIP f'\--l: +] )
Torma
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> Fuob: (1) =g 146 S0 (e - ZFLLE

(1.10)
N3 popmymst (1.10) BeigeNM, BEIUUUHY
4f — M Be)_ . -
Noq =1 4b |q|c1| ?-—FIZ:f,‘?S TFul ZFi =i 7 Fi (1.11)

CxeMbl JIyYHCTOr0 TEIJI000MEHA B MOMeEIleHU U

puc.1.3.

CxeMbl KOHBEKTHBHOIO TEIJIOOOMEHA B NnoOMEmeHnn
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KOTOpasi sBJISCTCS IMOKa3aTelieM KOHBEKTUBHOTO TEINIOOOMEHA IoMeIneHus. B
dbopmyne (1.10) BenmnunHa
z F:Li
ZFi (1.12)

<
=
11

MPEACTABIIAET COOOW paNallMOHHYIO TEMIIEPATypPy MOMEILIECHHUS.

C yuerom (1.11) u (1.12) ypaBuenue (1.4) npuobperaet
c dls » + _+ L7(L \ ~
BI/IJ:[V (ﬁ a.)ﬁ Eﬁ ;‘“1‘“”““ l'E'J ™~ (3,5 @A’E (anp J[-E)Jr 0. {EJ

(1.13)

[IpunsTble JAONyLIEHUS W TPEICTaBICHHE YCIOBUH TemiooOMeHa B
IIOMEIICHUH TMO3BOJIAIOT 3HAYMUTEIBHO YIPOCTUTH IOCTAHOBKY 3aJa4d CBEIECHHEM
cucteMsbl ypaBHeHuu (1.4)—(1.6) k cucteme, cocTosIEeH U3 TpeX YpaBHEHUIL: OajlaHca
KOHBEeKTUBHOTO Tera (1.13), TemmooOMeHa Ha HApYKHOM MOBEPXHOCTH OTPaKICHUS
Y YpaBHEHHUS W3MEHEHHUS paJualMoHHOW Temmeparyphl nomemienus tg.Ilocneanee
ypaBHeHUE MOXkeT ObIThb moaydeHo mo (1.12) Ha ocHOBe pelieHHs] ypaBHEHHS
TerionpoBoAHocTH (1.5). Mertomonorus peuieHus ypaBHEHHs TEILIONPOBOJIHOCTU
CIIY’KUT OCHOBHBIM MPHU3HAKOM KJIACCU(UKALMK METOJIOB pacyeTa TEMIOBOIO
pexxuMa momenieHus. B pamkax Hacrosimieid paboThl HE CTaBUTCS 3ajada

AHAJIM3UPOBATh HIIM CUCTCMATU3HUPOBATH M3BCCTHBIC MCTOAbLI PCIICHUA YPaBHCHMUS
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TEIUTONPOBOJHOCTH, TEM OO0J€e YTO STOMY BOIPOCY TIOCBSIIEHBI CICIHATbHBIC
uccienoBanus. OTMETHUM JUIIb, YTO HAHWOOJBINEE PACIPOCTPAHEHHUE IOJICUMIN
YHUCJICHHBIC METOJIbI PEIICHHSI, OCHOBAHHBIC Ha KOHEYHO-PAa3HOCTHOM IPEICTABICHUH
yYpaBHEHHUS TEIUIONPOBOJIHOCTH, aHATUTUICCKUE METOIBl Ha OCHOBE HWHTETPATBHBIX
npeoOpa3oBaHnii, BAPUAIMOHHOTO, ONIEPAIMOHHOTO TPUHITUIIA, aHAJIOTOBBIE METOBI
pacuera.

Cpenu M3BECTHBIX METOJIOB PEIICHHS BBIACIUM OTACIBHO TPYIITY, OCHOBAHHYIO
Ha OJMHAKOBBIX WCXOJHBIX IOCBUIKAX, KOTOPBIE COCTOSAT B TIPEICTaBICHHUU
I'PaHUYHBIX YCIOBUH B BUC TAPMOHHYCCKHUX WU MEPHOIUUICCKH U3MEHSIOMUXCs. B
TAKOH IIOCTAHOBKE II0 WCTCYCHUH OMNPENEICHHOTO BpEeMEHa B KOHCTPYKIIHU

OrpaXaACHUsI YCTAaHABIMBACTCA IMCPUOIUYICCKOC TCIINIOBOC COCTOSHUC, HC 3aBUCAIICC
OT HAYaJIbHOT'O, KOTOPOC YaCTO HA3bIBAIOT KBA3WUCTAIWMOHAPHBIM.

Metoasl pacyeTa TEIUIOBOTO pEXHUMa IOMEIIEHHUs, OCHOBAaHHbIC Ha
pacCMOTPEHHHM  PacOpOCTPAHEHUSI  TEMIEPATypHBIX BOJH B  KOHCTPYKUUHU
OTpaXkJIeHUs, MOJYYUIIN JOCTATOYHO IIMPOKOE PACIPOCTPAHEHUE. DTO OOBSACHAETCA
OTHOCHUTEJIbHO  MPOCTOTOM  aHaJUTU4YeCKoro  pemieHus.  [IpaBOMEpHOCTH
WCIIOJIb30BaHUsl PEIICHUS [JIs pacueTa TEeIUIOBOTO PEeXUMa MOMENIECHUS CBA3aHA C
TEM, YTO TEIJIOBBIC BO3MYIIICHUS B HEM HOCST MEPUOIUYCCKUI XapaKTep.

OCHOBY TeOpuUM TEIUIOYCTOMYMBOCTH COCTAaBIISET PEIICHUE YpPABHEHHS
OJIHOMEPHOW HeCTallMOHapHbH TeronpoBogHocTd (1.5) B runepOboInyeckux

(GYHKUHSIX KOMIJIEKCHON MTEPEMEHHOM

(1.14)
rae A u B — mpou3BoJibHBIE TTOCTOSIHHBIE, | —T1Iepro kKonebanus, 4.
OTHOCHUTENIBHO KOJEOaHWsT TeMIepaTypy TIOBEPXHOCTH OTPAaHUUYCHUS peIIeHUe

CBOJHUTCA K BULY

t=aqa/y (1.15)

rie (— IUIOTHOCTh MEPUOJUYECKOTO TEIJIOBOTO TIOTOKA, MPOXOJAIIETo dYepes
2.
MOBEPXHOCTh, BT/M?;
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y— IIOKa3aTejlb TEIJIOYCBOCHUSA MOBEPXHOCTH, PA3HBIM JUII MHOI'OCIIOMHOIO

OIpaXICHUA

- - ._thRSU{E ¥ _g_ri-
§-Sfi { +=f= LhRS(T (1.16)

200
S — K03(pPUIUEHT TEIIOYCBOSHUS MaTepHalia MOBEPXHOCTHOTO ciiosi, BT/M™°C;

2
R — compoTtuBiieHUE TEIIONPOBOIHOCTH TOBEpXHOCTHOTO ciiost, M~ °C/ BT;

}"rp—HOKaSaTeJIB TCINNIOYCBOCHUA IMTOBCPXHOCTU CJIOA, CICAYIOIICTO 3a ITOBCPXHOCTHBIM

10 X0y TEMIIEPATyPHOU BOJIHBI.
Jlis TapMOHMYECKHM M3MEHSIOLIETOCS TEIUIOBOIO IIOTOKA € aMIUIMTYIOH Ag

ypaBHenwue (1.15) npuBoautcs K BUAY

|
= _._I

foty~Avcos (B2 + &)

(1.17)
rae t,— cpeaHee 3a mepuojl 3HAYEHHUE TEMIIEPATypPbl TOBEPXHOCTH, OIPEAEIIIEMOE O
3aKOHaM CTal[MOHApHOU Teruonepenayu, °C

A—aMiuTy1a KojaeoaHus: TeMIEpaTyphbl

A, =2 (1.18)

E— 3ama3jablBaHHME KoJieOaHUs TeMIlepaTypbl OTHOCHTENIBHO KOJEOAHHS TEIIOBOIO
NOTOKa, 4,
3HaueHusi BEIMYUH Y— KO3(p(UIHMEHTAa TEIUIOYCBOCHUS W E— 3ama3iblBaHus

KOJIeOaHMsI TMpEACTaBiIseT CcO00M MOIyJlb M apryMEHT KOMIUIEKCHOTO YHclia ¥

ONPECTSIOTCS TPUBEICHUEM IOCIEIHEr0 K anreOpandeckoMy Buay y=a+bi mo

dbopmynam
5 (2 g2
y= =10y +by (1.19)
8
= _I'L
&= arclg 1, (1.20)

VYpaBuenus (1.16), (1.17) coctaBasitoT OCHOBY Jjisi pa3pabOTKH METO0B

pacuera HECTAMOHAPHOTO TEIUJIOBOIO pexXuMa moMeueHuda. Mx nanpHeunmiee
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pa3BUTHE HEOOXOAUMO ISl MPECTABJICHUS PACUETHBIX 3aBHUCHUMOCTEH B (opme,
MO3BOJISAIOIIEH pa3paboTaTh METOJ aHalu3a pexxuma padorsl CKM.

[lepBoe HampaBiieHHE Pa3BUTHUS ITOJIOKEHUM TEOPUH TEIUIOYCTOMYMBOCTU B PAMKaxX
JAHHOT'O HCCIIEIOBAHUS CBSI3aHO C IPEACTABICHHEM TPAHUYHBIX YCIOBHHW B BUJIE
NEPUOANYECKUX MPEPBIBUCTHIX (PYHKIUN BPEMEHH: KOTOPBIE MO HAIIEMy MHEHHIO B
HauOobIIeH Mepe MpUOIIKAIOTCA K pealbHbIM. BTopoe HampaBiieHHuE UCXOIUT U3
NOTPEOHOCTH PAcCMOTPEHUs KoieOaHUM TeMIlepaTypbl B IOMEIIEHUH BO BCEM
CIEKTPE YacTOT TEIUIOBBIX BO3JEHCTBHM. JTa 3ajada CBs3aHa C TE€M, YTO JATYHUK
pabotel CKM mnposiBiiieTcsi B pa3HbIX BPEMEHHBIX WHTEpBANAaX WM IMPU PE3HOU
gacToTe. Tperbe HallpaBJICHUE Pa3BUTHS TEOPUU TEIIOYCTOMYMBOCTH CBSI3aHO C
pacyeToM  TEMIEpPAaTypHbIX  KOJeOaHWl  Ha  MOBEPXHOCTH  MHEPLMOHHBIX
TEII000MEHHBIX alnapaToB, UCoib3yeMbiXx B CKM.

I'naBa Bropas. UcciieqoBanue TenjioBOro pe;xumMa noMenieHus.

Pa3paboTanHasi maTemMaTMyeckas MHJEIb TEIUIOBOIO pPEXUMa TMOMEIIECHUS
CIIY)KUT OCHOBOM JUIsl perieHus 3afad aHanu3a pexuma padotsi CBM. MoxHO
BBIJICIUTh TPU XapaKTEpPHBIX JMara3oHa KoJIeOAHMU TEIUIOBBIX MPOLECCOB B
nomenieHuu. Ilpouecchl ¢ ManbiMu nepuoaamMu ( JOAM Yaca WM 4Yachl) WU
BBICOKMMM  4YaCTOTaMM HMEIOT MECTO IIPpU BHECEHUMM BO3MYLIAIOIIMX U
PETrYJIMPYIOIINUX TEIUIOBBIX BO3AECHCTBHM W SBISIOTCS NPEAMETOM HU3YYEHUS IS
BBISIBJICHUSI JMHAMMYECKHUX TEIJIOBBIX CBOMCTB IOMEIIEHHS Kak OOBbeKTa
aBTOMAaTUYECKOIO peryiaupoBanus. lIpoueccel, nporekaromye B MOMELIEHUN B 3TOM
BPEMEHHOM HHTEPBAJE, HOCAT SIPKO BBIPAXKEHHBINM HECTAIMOHAPHBIN XapakTep M
3aBHUCST OT YaCTOTHI KOJICOAHUS TEIUIOBBIX BO3JCHCTBHIA.

Bropoii BPEMEHHOW  WHTEpBall OXBAaTbIBAECT  CYTOYHBIN IepUo,
COOTBETCTBYIOIIUN cpe/iHel yacToTe Kosiebanusi. CyTOUHbBIN MEPUOJT XapaKTepeH AJis
CUCTEeMAaTUYECKUX KOJeOaHUH BHEIIHUX W BHYTPEHHUX BO3MYIIAIOUIMX TEIUIOBBIX
BO3JICMCTBUM U LUKIUYHOCTH PabOThI cucTeM. [lodTOMy mpu CyTOYHOM TMEpHOAC
BO3MOKHO MPOSIBJICHHE TOTO WM MHOTO PEKKMMa NOTPEOIECHUS S3HEPTUN CUCTEMAMH U

HX 3JICMCHTaMHMH. HpC,Z[MCTOM pacCMOTPCHUA IIPOUCCCOB B IMOMCIICHHU C CYTOYHBIM
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NEPUOAOM SIBIISIETCA BBISIBJICHHE TpeOyeMOl MOIIHOCTH CHUCTEM U XapakTepa ee
U3MEHEHHS BO BPEMEHHU.

Huskme wyacToTel KoneOaHUs XapakTEpHbI [UIsl TOJOBOTO  MEpHOA.
PaccMmoTpeHune 3Toro BpeMEHHOI0 MHTEpBaJIa MO3BOJSET BBIABUTH CMEHY PEXKHUMOB
NOTPEOJICHHS SHEPTUU U OINIPEACIIUTh €€ TOJJOBOM pacxo/l.

B HacTosliem paszgenie paccMaTpUBAIOTCS BOIPOCHI pacyeTa TEIJIOBOM
HArpy3K ¥ IMHAMHUKYU TETUIOBBIX MPOIIECCOB, MPOTEKAIOIINUX B TOMEIICHUH,

T.C. IBC IICPBBIC 3a/Ia41 paCUCTa TCILJIOBOI'O PCKUMaA ITIOMCIICHU .

2.1 YcaoBusi (popMHPOBAHUS W COCTABJAKINMNE TEIVIOBOW HATPY3KHM HA
CKM

[TonsiTue TEmIOBOM HArpy3KHU ompeaeneHo Boimie. st ee pacyera HEOOXOAUMO
PACKpBITh UCXOJIHBIE TAHHBIEC, ONPEACIISIIOIINE TEMIIEPATYPHBIE YCIOBUS U TEIJIOBBIE
BO3MYUIEHUS, U 3aKOHOMEPHOCTH TpaHC(POpMalMK BO3MYIIAIOIINUX U PETYIUPYIOITUX
TEIUIOBBIX TOTOKOB B 00BEME NMOMEIICHHUS.
Temmneparypa BO3AyXa M pagualMiOHHAs TEMIIEpAaTypa HE PAaBHO3HAYHBI C TOYKH
3peHUs] BO3MOKHOCTEH MX oOecnedeHus. 3a CUeT TeIIOaKKyMYJISIUOHHBIX CBOWCTB
OTpaXJICHUN paJuallOHHAs TEMIlIepaTypa WU3MEHAETCs MEJICHHee, 4eM t, U Ha
MEHBIIYIO BEJIMYMHY. B OGONBIIMHCTBE Cily4aeB tg, KaK MPOU3BOJIHAS TEMIIEPATYypPhI
MOBEPXHOCTEH, SBISETCS HeymnpaBiseMod U HeHaOmomaemoil. Ilostomy tg He
HOPMUPYETCSI U NPHU ONPENEIICHUH TEIJIOBOM HArpy3Ku Ha CUCTEMY 3@ HMCXOIHBIN
napaMeTp CIeAyeT IPUHUMATh TEMIIEPATYpy BO31yXa.

KoMmpopTHble © TexHONOTMYECKHWE 3HAYEHHMs] TEMIIEpaTypbl BO3ayXa

HOPMHUPYIOTCS B BUJA CPEIHETO 3HaueHus t, u nonmyctumMoro otkiioneHus +At,. [lpu

pacCMOTPEHUM  TEIUIOBOM  HArpy3kKu Ha  CHUCTEMY,  OINpelessionend  ee

HHEPronoTpedeHre, CleayeT YUUThIBaTh HalpaBieHUE OTKIOHEHHS MapaMeTpa OT
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cpensero. O4eBHIHO, YTO C TOUKH 3PEHUS SKOHOMUH YHEPTHU MPHU pabOTE CUCTEMBI
B PEKMME KOMIIEHCAllUM HEJO0CTaTKa TEIUIa, LIEJIECO00pa3HO JOMYCKAaTh CHUKEHHE
TEMIIEpaTypbl OT CPEAHEro 3HAYEHUsA, a [P AaCCUMWISLUU CUCTEMOMU
TEIJION30BITKOB - IPEBBIIICHUE.

[ToMMMO BBIHYXJECHHBIX KOJ€OaHUN TeMIlepaTyphl, CBSA3aHHBIX C BO3MY-
HIAIOIMMU  BO3JIEUCTBUSIMHM, BO3MOXKHO LEJIEHANPABICHHOE W3MEHEHHE HX 3Ha-
YeHU B TEYEHHE CYTOK. Tak, NMpU CMEHHOM peXuMe paboThl MNOIAEpKAHUE
KOMQOPTHBIX, @ B psAAE CIy4aeB M TEXHOJOTMYECKHX IIapaMeTpoB BO3/AyXa,
JIOIyCKaeTcsl TOJbKO B pabodee Bpems. B Hepabouee BpeMs TeMmeparypa MOXKET
U3MEHATHCS IPOU3BOJIBHO, HE BBIXOJS 32 MPENEIbHO TOMYCTUMBIE (IOTIOTHUTEIBHO
000CHOBaHHBIE) 3HAYEHHUS. N3menenus napameTpoB MUKpPOKJIUMATA,
OCYLIECTBJISIEMBIE ~ TIO  OIPEACIIEHHOM  3aKOHOMEPHOCTH,  OTKA3bIBAKOTCS

1[eJIECO00Pa3HBIMU U B pabouee BpeMs .

COCT&BHHIOIHI/IC TCILUIOBOM Harpy3ku Ha CUCTEMBbI OTOINNICHUS , BEHTUJIAIHNU U

KOHJWIIMOHUPOBAHUA BO3AyXa

__{.__

o] [
DN I
g\“““ iﬂpsﬂ {}Q“

_ Wl T
ts TP "} Q 27
i L I Qs
N
puc.2.1.

[IpencraBnenre GyHKIIMU U3MEHEHHUS TEIUIONOCTYIUICHUN B BUJIE CYMMBI

IIPEPBIBUCTHIX
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puc.2.2.

Buapl TEmioBbIX BO3MYIICHUW, CKJIAIBIBAIOIIMX HArpy3Ky Ha CUCTEMY IO SBHOMY
TEITy oKa3aHbl Ha puc.2.1. K ux 4ucity OTHOCSTCS TEIUIOBBIE MOTOKHU, MPOXOISIINAE

4epe3 Hapy)KHbIC U BHYTPCHHHE OTPaXACHMs 3a c4er Ttemromepenadn Qq, , ¢

NOTOKOM HH(UIbTpyomerocst Bo3ayxa OH M OT COJHEYHOH pajualuu yepe3 OKHa
Qp . [uma onpeneneHuss peakuuu TOMEUICHHUS HA TEIUIOBBIE BO3MYILIECHUSA
HEOOXOMMO 3HaTh 3aKOHOMEPHOCTH U3MEHEHUS UX BO BpeMeHH. TenoBble MOTOKH,
NepeaBaéMble  HApPYXHBIMU  OTPaXIACHUSIMU,  OOYCIOBJEHBI  MapaMmeTpaMu
HApY>KHOTO KJIMMaTa, U3MEHEHHE BO BPEMEHU KOTOPBIX MOJAAETCS CUCTeMaTU3aluu
Y paccMaTpUBAETCS 1ajiee OTAEIBHO.

Bropoii cocTaBifromed TEIUIOBOM HArpy3KM Ha CHUCTEMY SBIISIFOTCS TEIJIOBBIC
NOTOKH, IOCTYyHAalOIMe B IOMEIICHHE OT BHYTPEHHHMX HWCTOYHHUKOB. XapakTep
WU3MEHEHMS ITUX MOTOKOB TEIUIA 3aBUCUT OT TEXHOJIOTMYECKOTO IMPOLIECCa U MOXKET
OBITh CUCTEMATHU3UPOBAH TOJIBKO B KOHKPETHOM citydae. Bmecte ¢ Tem, npu cMeHHOU

pa60Te BBIICJICHHUC TCIJIa BHYTPCHHUMHU HCTOYHHMKAMHM HOCHUT Kd4K IIPaBUJIO
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OPEPBIBUCTBIN  XapakTep U M OINHCAaHUS €ro MOXeT OBIThb HCIOJb30BaHa
npepbiBuctas GyHkims (1.18), 1100 KOMITO3UIUS MPEPHIBUCTHIX QyHKIMH (puc.2.2).
Bo3smoxkubl apyrue cmocoObl 3amaHus (YHKIUHA BPEMEHH paccMaTpHBacMOn
COCTABJISIOIEN TEMIOBOU HArpy3KHU.

s cuctemsl, paboTarolieil MapajiebHO C JIPYrod CHCTEMOM, COCTaBIISIOIICH
TEIUIOBOM HArpy3KH SIBIIETCS TEIUIOBOW IOTOK, BHOCHUMBIM B IOMEIIEHUE BTOPOH
cucremon. IIpumepoM 31eCh MOXKET CIYKUTh CUCTEMAa KOHAWIMOHUPOBAHUS
BO3]lyXa, paboTaroias B X0JI0JHOE BpeMsl rofla COBMECTHO C CUCTEMOM oTorieHus. B
ATOM CIlydae MOXHO TOBOPUTh 00 OCHOBHOM M (hOHOBOM cucTeMax. Bo3MOXKHBI
TaK)K€ Cllydad HEOJHOPOJHOIO peKMMa pabOThl CUCTEMBI B TEUEHUE CYTOK, Kak
HaIlpuMep, MpPeIBapUTEIbHOE BKIIOUEHHUE CUCTEMBI B (DOPCUPOBAHHOM PEKHUME
nepes HadajgoM pabodell 4acTH CyTOK C MOCJEAYIOLIUM NEepexou1 Ha padounid
pexuM, uiau paboTa CUCTEMBbl B JHEBHOE U HOYHOE BpEMs rojia ¢ pa3HO3HAYHOU
MOIIHOCTBIO M T.I. BO Bcex O3THX cCily4asx TEIUIOBAas MOIIHOCTb CHUCTEMBI BO
BHEpaboueM peXHME MOXET pacCMaTpUBaThCsl KakK COCTABIISIIONIAsl TEIJIOBOU
Harpy3Ku Ha OCHOBHYIO CUCTEMY B pabodeM peKuMe.

TennoBble MNOTOKM, BHOCHUMBIE B TIOMEIIEHHE OCHOBHOM u (POHOBOMA
CUCTEeMaMM, B OOILEM cllyyaB H3MEHSAIOTCA BO BpeMeHH. IIpu cmeHHoW pabote
TEIJIOBOM TIOTOK, BHOCHUMBIA OCHOBHOM CHCTEMOM, MOHO pPacCMaTpuUBaTh Kak
pepbIBUCTHIN. MOITHOCTh (POHOBOM CHUCTEMBI, KaK MPABUIIO, OCTACTCS HEU3MEHHOU
BO BPEMEHHU CYTOK.

[TomuMoO SIBHBIX, COCTaBIAKOIIMMHU TerioBol Harpy3ku Ha CKB saBisitoTcs
CKPBITBIE TEIUTOBbIE NOTOKA. CKPBITOE TEIUIONOCTYIUIEHUS B IOMEILEHUE, CBSI3aHHBIE
C BJIArOBBIJICIICHUSIMU, HE MIPETEPIICBAIOT CTOJIb CYLIECTBEHHON TpaHchopMalim, Kak
aBHble. [Ipu ompeneseHMM HArpy3Kd MO IOJHOMY TEIUTy BEIMYMHY CKPBITBIX

TETJIONOCTYTUICHUH CIeAyeT MPUOABISThH K HATPy3Ke MO SBHOMY TETLTY.

2.2 Ten000MeH HAa HAPY/KHBIX IOBEPXHOCTSIX OrpPakKIeHUMil W NapaMeTpbl

HAPYKHOTO KJIMMATa

43



[lapameTpsl HapyKHOTO KJIMMaTa, OOYCIOBJIMBAIOIIME TEIJIOBBIE MOTOKA,
IIPOXOJSIINE Yepe3 HAPYKHbIE OTPakICHUs - TEMIepaTypa HAapy>KHOTO BO3ayxa ty
CKOpPOCTh BeTpa V , HHTEHCUBHOM MPAMOI S U paccesHHO ( B CyMMe C OTPaKeHHOI)
D conneynon paauanuu. [loMMMO NEpPEUYMCIEHHBIX MMAPAMETPOB, OKA3BIBAIOIINX
HEIIOCPEJCTBEHHOE JEHCTBHE Ha TEIUIOBOM PEXHUM IIOMELICHUS, B pslE CIy4yacs
clieqyeT YYHUThIBaTh dJ(PQEKTUBHYIO TemiepaTypy HeOocBona tu.s , a TIpu
PacCMOTPEHMH pPEKHUMa TEPMOJMHAMUYECKOW OOpabOTKM NPUTOYHOTO BO3J1yXa -
BJI&XKHOCTB d ¥ SHTAJBIUIO J HAPY)KHOTO BO3/IyXa.

TennooOMeH Hapy HOW MOBEPXHOCTH OTPAXKICHUS CKIIAJIBIBAECTCSA W3 JIYYHCTOIO C
OKpYXarollel Cpeloil M KOHBEKTHMBHOIO C HApPYKHBIM BO3AyXOM. YpaBHEHHE

TEIIOBOIr'0 OanaHca IMOBCPXHOCTH UMCCT BU

Gn =P+ ua (law - Tu) e (1 =) 5y

T,- TEMIIEpaTypa HaApYKHOU MOBEpXHOCTH, °C;

tr 4- PaaMAMOHHAS TEMIIEpATypa HapyKHOU cpeasl, °C;

Jn- TOTOK TeIIa, MPOXOAIINI Yepes MoBepxHocTh, B1/m °C;

(- UHTEHCUBHOCTh CYMMAapHOW COJIHEUHOM paJualuH, IaJarolle Ha MOBEPXHOCTh
g=S+D, Br/m?;

P- koo uriueHT noriomeHrs COTHEUHON palaliii MOBEPXHOCTHIO;

PETILIT

2
-K03((ULHUEHTHI JIYYHCTOIO0 U KOHBEKTUBHOIO TerjooomeHa, Bt/m” C.

BBeznem B ypaBHeHue (2.1) ycroBHYIO TeMIlepaTypy Hapy>KHOU cpeabl

q-n = O{H f:-tnl,lpl _T.l-l('l (22)

PaBHYIO

fugetan BE
1€ typ- PE3YABTHPYIONIAS [0 JYYHCTO-KOHBEKTHBHOMY TEILIOOOMEHY TeMIepaTypa
HapyxHoU cpenbl, °C
t - Aunlouw tolur tu
“ap ol ¥ 2.4)
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Benuuuna pe3ynabTupyromed paauauoHHON TeMrepaTyphl gy MOHET ObITh
ompeNiesieHa W3 YpaBHEHHS JIYYHCTOTO TEIUIOBOro OajlaHca IIOBEPXHOCTH B
JUIMHHOBOJIHOBOM YaCcTH CHEKTpa. B NIMHHOBOIHOBOW 4acTH CHEKTPa MOBEPXHOCTH
OTpaXICHUSI OOMEHHMBACTCS JIYYHCTBIM TEIJIOM C HEOOCBOJIOM, IMOBEPXHOCTSIMU
IPYHTa U OKPY’KAIOIINUX 30aHUM.

Papuanmmonnyro temmnepatypy HebocBoma T MOXKHO  ONpPENECIUTh, 3Hasd

HeO

3¢} dexTrBHOE M3ITyYeHHE IOBEPXHOCTH 3eMH E u ee remneparypy Ty,

. M{Te 4 l;'!' &
F=577 ﬁi'Pl(%%) - T'&%E'N , Br/m?

OTKyJia
4 Trp'd
2 Erp (g -(scosa)E /577
- 10 ; S S . LN
tﬁ,bl 0 \j 1 +g‘—,,p + [!— E:rp) COs & o (2.5)

W3 ypaBHeHust OajaHca JIy4HCTOrO TEIJIa HAa HApYXHOW MOBEPXHOCTH, MOJIYy4YaeM
dbopmyny mis pacuera paguallMOHHOW Temmeparypsl tgy Kotopas ¢ ydetom (3.5)

NMEET BU]T

ton = 100 V2 Ero (g)" -(ro0sa)E/577
R K 1 +%rp + [,1* E'J.*p) Cos A (26)

B dopmynax (2.5), (2.6) npunsro:

ETP- KOB(IJ(l)I/I]_II/IGHT JJIMHHOBOJIHOBOTO U3JIYUCHHA ITOBCPXHOCTH I'PYHTA,

A- yroyi HakJI0Ha TOBEPXHOCTH K TOPU3OHTY, Tpaj.

KoaddunmeHT nyqucroro termioodMeHa Ha Hapy>KHOW MOBEPXHOCTH pPaBeH

Lun =274 148 +U-8Erp) Cos 8]
KoHBeKkTHUBHBIN TEI000MEH Ha HApY>KHOM MOBEPXHOCTH B OOILIEM CIy4aB MOKET
IIPOTEKATh B PEKUME €CTECTBEHHOMW, BBIHYKJICHHOW U CMEIIAHHOW KOHBEKIMU. [l
pacuera Kod(HUIIMEHTa KOHBEKTUBHOI'O TEIUIOOOMEHAa MOXHO BOCIIOJIB30BaThCS

0000IaOMMH KpUTepHaabHbIMU 3aBucuMocTsiMu O.Kpuiepa.
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JI1st BBISIBJIEHUS] 3aKOHOMEPHOCTEM M3MEHEHHUs BO BPEMEHU CYTOK TEIUIOBBIX
MOTOKOB, MPOXOASIINX Yepe3 HAPYKHBIE OrPAXKIACHUS, PACCMOTPUM
XapakTep CYTOYHOIO XOJa OCHOBHBIX IApaMETPOB HAapPYKHOrO KiIuMMara. AHalu3
CYTOUYHOTO XOJla HMMEET IIelib €ro CTWIM3AaIHH, T.€. OOOOIIEHHOrO OIUCAHUS
aHanuThuecko (Qyukiuei. Bocnons3yeMcs JUisi 3TOro0 CpeIHUMH MHOTOJIETHUMU
JAHHBIMH, IPUHATHIMU 32 OCHOBY MOJIEIN U3MEHEHU KIMMAaTHYECKUX MTapaMeTpOB.
Ha pwuc.2.3. moka3aH cpelHEMECSYHbIH CYTOUHBIH XOJI TeMIepaTypbl
HApY>KHOTO BO3/lyXa B PA3IMYHBIX KJIMMATHYECKUX 30HAX TEPPUTOPUHU Y30eKUCTaHa
U JUIsl Pa3HbIX MECSLEB rofa. AHaJIOTMYHbIE JaHHBIE I CKOPOCTU BETPA MOKA3aHbI
Ha puc.2.4, a 11 ”HTEHCUBHOCTH COJIHEYHOM pajguanuu - Ha puc.2.5. IIpuBenennsie
JAHHBIE MMOKAa3bIBAIOT HAIMYME OOIIE 3aKOHOMEPHOCTH CYTOYHOTO XO/a OTJEIbHBIX

mapamMCTpOB AJIA PA3JINYHBIX IICPHUOAOB I'oia.

CyTOo4HBIi X0 TeMIepaTypbl HAPY’KHOI'0 BO3AyXa

Qe
tu ©

[y Y T .

10

[

-10

0O 4 8 I2I6 20 24
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puc. 2.3

CyTO4HBII1 X0 CKOPOCTH BeTpPa

Vv Mc
¥ HxyTck anpenb
| fryrex___# ]p
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T i | i |
2 | MBAE 1 |
AHBADD ,
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CyTO4HBI X0 HHTEHCHBHOCTH CYMMAPHO# COJIHEYHOH paiuanuu
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0- Ha BepTUKaJbHble ToOBepxHOocTH B KyHrpaze a- Ha TOPU30HTAIBHYIO
IIOBEPXHOCTH B UIOHE

puc. 2.5

CyTouHblii X0/ pe3yJbTUpYIOLIEli TemnepaTtypbl B Kynrpane

Mo 4 s W A 10 _
aCl Cy70K Iz 16 2a
YECH CYIO0K

PesynbTHpyromas HapyxHas TeMrepaTypa ropu30HTalbHOM-1 U BepTUKAIbHON-2 TOBEPXHOCTEH,
pe3yabTUpYIOLIas yCIOBHAs TEMIIepaTypa Jjisi TOpU30HTAIbHOM-3 U BepTUKAIbHOK-4
ITIOBEPXHOCTEH.

puc. 2.6
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) Y CyTO4YHBIH X0/ IHTAILITUN
! ! L | i '
Qe | | L | oy HAPYKHOT'0 BO3yXa
[-HapyxHad CTeHA M3 i
rs0 - HEpIUUHOR Kngmkd F|
- P—HHEpYFHAA CTEHE H3 '
- HEDaM3ETO08TOHE | '
G-I epeHDHTHe -
I00 T pedpucraA zeme- | |
I apGeTOHHAA LIHT&
¥ YTeIUMTe/b Hé— 1- B Kynrpaze
B0 - CHOHOM xepaMaKT I
; o 2- B Tamkenre
| | | |
; 3- B Yprenue
el |
|
40 [ —
a0 b L
0 ——D

7

Qe M
Sru .u

puc. 2.7

= —— gy =

Ha puc. 2.6. noka3zan nmpuMep CyTOYHOTO XOJAa PE3YyIbTUPYIOLIEH TeMIieparypsl. Kak
BUHO u3 puc.3.6., y4eT IMHHOBOJHOBOTO H3JIy4YeHUS B CTOPOHY HEOOCBOJa
IIPUBOJUT K JIOBOJIBHO CYIIECTBEHHOMY Pa3IMUUIO PE3YJbTUPYIOIIEH TEMIIEpaTyphl
JUISl BEPTUKAJIBHOM U TOPU30HTAIbHOW moBepxHocTed (imnuu 1 u 2 Ha puc.3.6). B
LEJIOM pe3yJbTUpYIOLIas TeMIlepaTypa ,KaKk M COCTaBJISIOIIME €€ IapameTphl,
COXpaHsieT OOIIYI0 3aKOHOMEPHOCTh CYTOYHOT'O XOJla B OTJEJbHBIE MEPUOJIbI Ioja.
JInsi MONMHOTHI MPEACTaBICHUS O MapamMeTpax Hapy»KHOTO Kiumata Ha puc.2.7
MOKa3aH CYTOYHBIN XOJ SHTAJIBIINHU HAPYKHOI'O BO3yXa, 3aKOHOMEPHOCTh KOTOPOIO

0JIM3Ka K CYyTOUHOMY X0y TeMIEpaTypbl HAPY>KHOTO BO3/1yXa.
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Hcxoass Y3 UUKIMYHOCTH C CYTOYHBIM TIE€PUOAOM, JJISI OMUCAHUS W3MEHEHUS
napamMeTpoB HapyHOTO KJIMMara Hambojee MOIXOJUT TPUTOHOMETPUUECKUU Psl.
Hwmes B BUAY, UTO aHAJTUTUYECKOE ONMCAHUE CYTOYHOIO XOJa [MapaMeTPOB B JAHHOU
paboTe He SBISETCS CaMOLENIbI0, a UIpaeT BCIOMOTaTElIbHBIM  Xapakrep,
MPEANOYTUTENBHO HMMETh JOCTATOYHO MNPOCTOM (B yIiep0 TOYHOCTH OIKCAHUS)
CTHJIM30BaHHBIE aMPOKCUMALMK. Tak U3MEHEHNE TEMIIEpaTypbl HAPYKHOTO BO3AyXa
MOYHO OIHCAaTh OJTHOM TapMOHHMKON C MEPUOAOM 24 4.; IS ONMUCAHUS CYTOYHOIO
X0/la CKOPOCTH BETpa, pE3YJbTHUPYIOIIEH TEMIEpAaTypbl MU SHTAIBIUU MOXHO
BOCIIOJIB30BAThCS ABYMSI TApPMOHUKAMHU TPUTOHOMETPUUECKOTO psiia. IHTEHCUBHOCTD
COJIHEUHOW paJualiy U3MEHSAETCS MPEPBIBUCTO U JJISI OMUCAHUS €€ CYyTOYHOTO X0/1a
XOpOIIO NOAXOAUT NpepbiBUCTast PyHKIMs (2.33 ).

Cpenu mapamMeTpoB HapyKHOTO KJIMMara 0co0O€ MECTO 3aHUMAeT MHTEHCUBHOCTh
COJIHEYHOM pajualiui, OKa3bIBaloIlas CYIIECTBEHHOE BIMSHUE Ha (OPMHpPOBAHUE
TEIUIOBOM HArpy3ku. VIHTEHCMBHOCTH COJHEYHOW pajgualnus HEPABHOMEPHO
pacrpenensiercs 1O IMOBEPXHOCTSAM Pa3IUYHOM OpHEHTAUUh M MOJIOKEHUS,
MOJIBEP’KEHA CYIECTBEHHOMY M3MEHEHHIO B TE€YEHHE CYTOK M rojaa. PaccMoTpum
noapoOHEee 3aKOHOMEPHOCTH pAaCIpEAENICHU WHTEHCUBHOCTU MO MOBEPXHOCTSIM
OTPaXICHUU.

Kak n3BeCTHO, B METEOPOJIIOTMYECKON CETU PErUCTPUPYETCS] MHTEHCUBHOCTD MPSIMOU
COJIHEYHOW paiMallii Ha HOPMAJIbHYIO K JIydaM S, U TOPU30HTAIbHYIO TOBEPXHOCTH
St u muddys3HOM paananuy Ha TOPU3OHTAIBHYIO TTOBEepXHOCTh D, . Jlyis mepecuera
WHTEHCUBHOCTU TIPSMOM COJHEYHOW paJvallMi HAa HAKJIOHHBIE M BEPTUKAJIbHBIC
MOBEPXHOCTHU Pa3HON OPUEHTALIMU MOJIb3YIOTCS (hOpMyJIaMU MepecyeTa.

G =5y 058 (2.7)

rae f-tak Ha3bIBaeMbli TPO(UIIBHBIN YTOJI, TPaH.

®opmyna (2.7) BIOJNHE crpaBeinBa IS YCIOBHM 0e30071a4HOr0 HeOa, HO MOHET
OBITh C HEKOTOPOW TMOTPEIIHOCTHIO HWCIOJb30BaHA W JUIA CPEIHUX YCIOBUH

00JIAYHOCTH.
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B npuHATONM anmpokcuManud CyTOYHOTO XOJa TEIUIONOCTYIUIEHHUH OT COJIHEYHOU
paananuu 1o (1.33) onpenensirouMu SIBISIFOTCS. MAaKCUMaIbHOE U CPETHECYTOUHOE
3HAYEHHUS TEIUIONOCTYIUIEHUs. MakcuMallbHass UHTEHCUBHOCTh HPSIMOM COJTHEYHOU
paauamnuu onpeaensercs mo Gopmyse (2.7) MOACTAHOBKON B HEE COOTBETCTBYIOIIUX
3Ha4YeHUU S, U cos . BenuunHa S, NpUHUMAETCS IO CIIPAaBOYHBIM JAaHHBIM [105]
JUIsL 4aca, COOTBETCTBYIOIIET0 MAaKCHMyMy HHTEHCUBHOCTM Ha pPAacCMAaTPUBAEMYIO
HOBEPXHOCTb.

Bennuuny cos 8 MOYKHO IPEICTaBUTh B BUJC

005 8 = C0S o - £0S h = €05 o Y1-C0S 2 Brom
(- COJIHEUHBIN a3UMYT BEPTUKAIbHON WJIM HAKIIOHHOMN IIOBEPXHOCTH, TPa/.;
h- BeICOTa CTOSTHUS COJIHIIA, TPa. ;
cosf- KocMHYyC TpOPWIBHOrO yria s TOPH30HTAIBHOH ITOBEPXHOCTH,
COOTBETCTBYIOIIETO MOMCHTY MAaKCHMyMa pagdalid Ha paccMaTpHUBaeMYyIO
TIOBEPXHOCTb.
J1J1st BpeMEHH MaKCMMyMa COJTHEYHOM paaualliy Ha TOBEPXHOCTh Z BEIIMYMHA

cosa =1 .Takum oOpazom

SM = SH{M}J{'D':EEQHM (3.8)

B Tabn. 2.1. mpuBEAEHO COMOCTABICHUE PACCUUTAHHBIX 10 TEOPETUUECKUM

dbopmynam Ko3(QPUUMEHTOB IMepecyeTa CYTOYHBIX CYyMM MpSAMOW pagualuuu U

n3MepeHHbIX (1o ganuabM 3.M.ITuBoBapoBoii [31] ) B ycinoBusx TamkeHTa.

Ta0muma 2.1
KoaddurmenTsr nepecyera npsiMoii paaramum
Buna xoaddurmenrta 3HadyeHus K03 OUIIMEHTOB ISl MECAIIEB I'0/1a U
nepecyera OpUEHTAIUU
SHBapp Nromnp

Or BocToxk IOr | Boctok | Cesep

1,95 0,57 0,23 0,35 0,07
ITo bopmye (2.9)

2,2 0,56 0,24 0,42 0,07
ITo pesynbraTtam
W3MEpPECHUH
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HNannsle Tabn.2.1, a TakkKe NpPAMBIE  COINOCTABUTEIbHBIE  PacueThl
CPEIHECYTOUYHOM pajvali 1O JCHCTBUTENIBHOMY CYTOYHOMY XOOy M C
UCIIOJIb30BaHUEM TOJNYUYEHHBIX KOA((UIIMEHTOB MOATBEPKIAIOT MPaBOMEPHOCTD
IIPEMIOKEHHOr0 MeTona pacyera. CylIeCTBEHHas acMMMETPHUSl CYTOYHOIO XoJa
WHTEHCUBHOCTH, MPAMOWA COJHEYHOM paJualydyd Ha HOPMAJbHYIO K JydaM
IOBEPXHOCTh B CPEAHMX YCIOBHUSX O0JIAYHOCTH MOKET MPUBECTH K MOTPELIHOCTU
pacdera CpeAHECYTOUYHBIX BEJIMYMH MHTEHCUBHOCTH paJualliy, MpaBjA€ BCEro IS
BOCTOYHEM, CEBEPO-BOCTOYHOM, 3aITaTHOM U CEBEPO-3alaHON OPUEHTALNH.

D= Dr (¢,7+030088 ) (210

Jns cpennux ycnoBud oOnayHocTH Ju(dPy3HYIO paaudanvi0 MOXKHO CUHTATh
AaHU30TPONHOM, HE 3aBHUCSIIEH OT OpPHUEHTAUU BEPTUKAJIBHBIX M HAKIOHHBIX
noBepxHoctedt [70] . JluneitHocTh ¢dopmyn mnepecuera AUPPY3HON COTHEUHOU
paaalyy MO3BOJISIET UCIOIb30BaTh UX MPSAMO MPU ONPEEICHUN CPETHECYTOUHBIX U

MaKCHUMAJILHBIX 3HAUCHUH.

2.3 Ctatuyeckue U JUHAMMYECKHE XAPAKTEPUCTUKHU MOMeNIeHUsI KaAK 00beKTa
peryJMpoBaHust

AHanu3 pexuma pabOThl CHUCTEMBI KOHAMIIMOHUPOBAHUS MHUKPOKJIMMATA B
IPOLIECCE  ABTOMATHUUYECKOIO  PETYJIMPOBAHUS  CTPOUTCA HA  HUCCIEIOBAHUU
CTaTUYECKUX W  JUHAMUYECKUX  XapaKTepUCTUK ToMelleHus. Ha3BaHHbIe
XapaKTEPUCTUKH, KAaK M3BECTHO, BBIPAXKAKOT CBA3b MEKIY pEryIupyeMbIM
napaMeTpoM (Temriepatypa BO3JayXa IOMEIICHHS) ¢ BO3MYIIAIOMIUMHU WM
pETryIUpPYIOIIUMHU BO3ACUCTBUSAMH. CTaTUYECKUE XapAKTEPUCTUKH ONPEACIISIOT CBS3b
MEXJIy  [HapaMeTpamMd B YCTAHOBHBLIEMCSI ~ COCTOSIHUHM,  JUHAMUYECKHUE
XapaKTEPUCTUKH PACKPHIBAIOT CBSA3b BO BPEMEHHMU.

JIns HaXO0XKAEHUSI CTATUYECKUX U JUHAMUYECKUX XaPAKTEPUCTUK MOMEIICHUS

HCIIOJB3YCTCA CAuHasd MCTOJOJOIrM4€CKass OCHOBa - TCOPHA Tel'[JIOYCTOI‘/’I‘II/IBOCTI/I,
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MO3BOJISIONIAS PACCUMTHIBATh TEMIIEpATypHbIE KOJeOaHWsS TMpU MPOU3BOJIHHOU
JacTOTE BO3JAEUCTBUI.
CraTtrueckne XapaKTePUCTUKH OINPEACISIOT B BUAEC KOI(P(GUIIMCHTOB MEepeaavn I10
pPEryJMPYIONMM M BO3MYIIAIOMIUM BO3AeUCTBUsIM. CBONCTBA NOMEIICHUS, Kak
00BEKTa pEeryJIupoBaHusl, CIEAYEeT pacCMaTPUBATh OTHOCUTEIBHO PEryIUPYIOIINX
CPEACTB WJIU 3JEMEHTOB CHCTEMbI KOHJIWIIMOHUPOBAHUS MUKpokiIuMara. B oOiiem
cilydae IIpH neproaudeckoM ( B TeueHue paboueii yactu cytok) aeiicteuu CO, CB u
CKB ycTaHOBHBIIMMCSI COCTOSSHUEM OYJET TMEepUOJAMYECKH IMOBTOPSIOUIUNCS WU
KBa3UCTAIMOHAPHBINA TETIOBOM PEXKUM MOMEIICHUS.
YpaBHEHHEM, CBS3BIBAIOIIUM PETYJIUPYEMBIM MMapamMeTp - TEMIIEpaTypy BO3ayXa C
PETYJMPYIOIIAMU ¥ BO3MYUIAIOINIMMH  TEIUIOBBIMA  BO3JCHUCTBUSIMH, B
KBa3UCTAIIMOHAPHOM COCTOSIHUM SIBIISIETCS YpaBHEHHE CPEIHEH 3a padodylo 4acThb
CYTOK TEIUIOBOM HArpy3KH Ha CUCTEMY.
TermioBoi MOTOK, BHOCUMbIN B IIOMEIICHUE TOM MM MHOM CHUCTEMOM, B MJcajJbHOM
cilydae JOJKEH ObITh paBeH TEIUIOBOM Harpyske Ha cuctemy- B obmem mns CO, CB
n CKB Buze TE€mI0BO# NOTOK, ONPEACIEHHBIA OTHOCUTEIBLHO TEMIIEPATYPhl BO3AyXa
paBeH

QE =Ko (Le- -LE::'(le)
Jloist pHGOPHBIX cucTeM oTormenus e Kon Fon 3 Le=Ton
rie K, - kosddumment teronepenaun, Br/m® °C;

. 2.
F,,- TIUI01a1b TEMIOOTAAOLIEN TOBEPXHOCTH, M” ;

t,n- CPEAHSS TeMIeparypa Tertonocurens, °C;

Jlnst Bosaymmsx CO, CB 1 CKB e =L (645 Lo Top.

CoBMecCTHOE pellieHne ypaBHEHUS TEIIOBOM Harpy3ku U ¢hopmyisl (2.11) numeer Bua

:':‘1 lyo +20; +2 ke Le
IE (G "

K/%e — ke (2.12)
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Kosdounuentsl mnepemaun ompenensiorces auddepenuupoanueM (2.12) mo
nepeMeHHbIM napamerpaMm. He mpuBojis 37ech pe3ynbTratoB auddepeHIIupoBaHus,
ykaxxeM pabory [10] , B kKoTopod mOmOOHAsT MOCTAHOBKA 3aJa4yll OIPEACICHUS
CTaTUYECKUX XapaKTEPUCTUK IMOMELIEHUS OCYIIEeCTBIEHA./[MHaAMUYeCKnEe TEIIOBbIE
CBOICTBA TOMEIICHMS  OMNPEACNSAIOTCS  YAaCTOTHBIMH  XapaKTepUCTUKAMH -
aMIUTUTYTHON ¥ (a30BOi. BO3MOXKHOCTh HMCTOIL30BAHMS JIJII TTOCTPOSHUS TaKHX
XapaKTEPUCTUK TIOJIOKEHUN TEOPUH TETUIOYCTOMYMBOCTH ObLIA MTOKa3aHa .

OnycTuB TPOMEKYTOUYHBIE BBIKJIAJIKH, TOJYYUM TPUTOHOMETPUUECKYIO (PopMy

aMIUTUTYTHO-(a30BOM XapaKTEPUCTUKH MIOMEIEHUS M0 TEIIOBOMY BO3/IEHCTBUIO

J[E(a}— gEfL {ﬂp COS Wz + EF sin uu;_)

(2.13)
I (/| TR . F 4 )
GID"ET%fkih'+X_5%_+P2 EE ]
118 5 sofide s didu
by~ pe (& Pop2ig -2 75

[ToncTaHoBKa U pellieHHe OTHOCUTENIBHO A, TTO3BOJISET ONPEAENSITh XapaKTEPUCTUKH

IIOMCHICHUA IIpU PCTYJIMPOBAHMM HU3MCHCHHCM TCMIICPATYPhI TCIINIOHOCHTCIIA

AMIUTUTYIHYIO
Ir C- " - —_—
A 2.9 S Fiv2
mod L Ate V(@54 00 3+ )+ (8 )
te Ate tl:;_t P WE .
ke By p (2.14)
¢azoByto

e bp K
arg Ttn—‘ = St.; "ﬂFLig . E_Ke E .15

I[J'I}I BBIABJICHHA BJIMAHUA HAa YaCTOTHBIC XaPAKTCPUCTUKH MACCUBHOCTH orpax(,ueHHﬁ
INOMCIICHUA CYHUTAJIOCh, YTO IIOMCHICHHUEC HWMCCT OJUWHAKOBLIC CHMMCTPHUYHO
Harpy>XCHHBIC OIpaXACHUS C IIEPEMCHHBIM ITOKA3aTCJICM HMHCPIMOHHOCTH. PacueTtsl
IIOKa3aJii, 4TO BJIIMAHUEC MACCHMBHOCTH orpaxcz[eHHﬁ Ha 9aCTOTHBIC XaPAaKTCPHUCTHKHU

MNOMCIICHNA HCECYHICCTBCHHO. 006 sToM CBUACTCIILCTBYET XaApaKTCP IIYHKTHUPHBIX
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JMHUY - XapaKTEPUCTUK MTOMEIICHHS 10 TETNIOBOMY BO3/IEHCTBUIO, TTOCTPOEHHBIX TI0
dbopmyie (2.13).
YacToTHBIE XapaKTEPUCTUKHU MOMeEIeHUsI
Lts .A.tB

S

0,6

0,4

0,2

0

0,I

0,2

0,3
0,4

&4, pax .

c.2.7

CrutomiHele JIMHUM Ha puc. 2.7, moctpoeHHble Mo ¢opmyitam (1.14), (1.15)
MPEJICTABISAIOT  XapaKTEPUCTUKH  BEHTUJIMPYEMOTO  IOMELICHUS  Pa3IMYHOU
KPaTHOCTBIO BO3yXOOOMEHA MpH W3MEHEHUHM TeMIIepaTyphbl MPUTOYHOIO BO3ayXa.
Kak BugHO u3 pwuc.2.7, KpaTHOCTh BO3AYyXO0OOMEHA CYIECTBEHHO BIMSIET Ha
JTAHAMUYECKHE CBOWMCTBAa nmnomenieHus. llpuBeneHHble Ha puc.2.7 KpUBBIC

Ka4€CTBCHHO COIIaCyrOTCA C aHAJIOTMYHbIMHA JaHHBIMH .
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[ToMHMO YaCTOTHBIX XapaKTEPUCTUK AUHAMUYECKUE CBOWCTBA MOMEIICHUS TIPUHSITO
XapaKTepU30BaTh YpaBHEHUEM IUHAMUKH IMEPEXOJHOTO MPOIECCa, PACKPHIBAIOIINM
XapakTep HW3MEHEHHMS TEMIIepaTyphl BO3JyXa MpPU HAHECEHUH EIAUHUYHOTO
PETYJIUPYIOLIETO BO3AEHUCTBUS.

i BbIBOJA  ypaBHEHUS  JMHAMHKA  TOMEUIEHUS  OOBIYHO  MOJB3YIOTCS
TPAAUIMOHHBIMU B TEOPUHM ABTOMATHYECKOTIO PETyJIUPOBaHUS OMNEPAIMOHHBIMU
Meronamu. BmecTte ¢ Tem, nMeeTcs BO3MOXHOCTh MOJYYUTh YpaBHEHUE JUHAMUKU
HEIMOCPEJICTBEHHO W3 (PU3MYECKOW TIMOCTAaHOBKM 33Jadd, BOCIIOJIb30BABIINCH
pa3pabOTaHHOM MOJENBI0 TeMHeparypHbIx KoneOanuid. [lo cyimecTBy, ypaBHEHHE
BU/IA U €CThb YPaBHECHHE [WHAMUKHM TMOMEIICHUS MpPU MPEPHIBUCTOM TEIIOBOM
BO3JICUCTBUM C 3aJaHHBIM [E€PUOJIOM, T.€. MPU HaAMOOJIEe PACIPOCTPAHEHHOM B
NpPaKTUKE  KOHAWUIMOHUPOBAHUS  MHUKPOKIMMAaTa  BO3MYIICHUHU. OnHako
CaMOCTOSITETIbHBIA MHTEPEC MPEACTABISAECT BO3MOKHOCTh MEPEX0Aa OT MPEPHIBUCTHIX
NEePUOANYECKUX BO3JCUCTBUN K CTaHAAPTHBIM pPa30BbIM - UMIYJbCHOMY U
CKauyKoOOpa3HOMY, KOTOpPbIE  HCIIOJB3YHOTCS B  TEOPUU  ABTOMATHUYECKOTO
peryaupoBaHusi. AHAJTUTUYECKOE BBIPAKECHHE €IMHUYHOTO HUMITYJIbCa B TEOPUU
aBTOMATHYCCKOTO PperyjaupoBaHus nactcs B Buae ¢GyHkuuu Jupaka &(Z) , Ha
KOTOPYIO HajlaraeTcsi yCjIOBHE, UTOOBI MHTErpajl OT HEee Ha BCEW YMCIIOBOM OCH ObLI
paBeH eaunule. [I[puHSAB aHANOTMYHOE YCIOBUE U JJIA NPEPHIBUCTOM (YHKIIUH, T.€.
cuuTas IJI0IIA/Tb MPEPBIBUCTOTO BO3JICHCTBUSA BEJIMYNHOU Y u
npoospkuTeabHoCThi0 AZ paBHeit enunuiie F=yAZ = 1, nomyuum y=1/AZ .
VYpaBHeHue TmipeoOpa3yeTcss B ypaBHEHME JUHAMUKH TIPU  UMITYJIBCHOM

NEPUOTUIECKOM BO3JICHCTBHHM, €CIIM B HEro MOACTaBUTH BMecTo Q y=1/AZ u HaiTH

A
npeaen kodhduimentos npu AZ — 0 . Ilpenenst GyHKIui S /s u e /AZ

PaBHBI

E Ik‘:::l'ﬂ' k‘ = k:s‘n kr’
. DI DGk E + inw kz
Aadg=Hm {J{»_&f_-'ﬁ,f, - L5 Pksin

oy ke (2.16)
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'l

b

5? . im Qa2 = E S m-’*{wk? --Mﬂwﬂk sin(wkz-3/4)
e E-1 (4+p*k?) (2.17)

—4I

Psn (2.16) cxonutes K QyHKITUN
(: I = - {:— - ]
S0P e 7T (2.18)

R
3aBUCUMOCTh KOA(P(GUIHUEHTOB ~ * (OTHECEHHBIX K MOJYNEpPHOy) OT BPEMEHU U

IMOKa3aTcJisI OTHOCHUTCIIBHOTO TCIUIOIIOIJIOMICHUA IO JdHHBIM YHCICHHOI'O pPacucTa

npuBeAeHa Ha puc. 2.7.13 puc. 2.7 BUAHO, 4TO MOKA3aTeNb TEIUIONOTJIOUICHUS P

-}!
OKa3bIBACT CYHMICCTBCHHOC BJIIMSAHUC Ha BCINYUHY " BMmecTe ¢ TaM, JOJId

MIPUBEJICHHBIX HA pUC. 2.7 KPUBBIX XapaKTepHa 0011as 3aKOHOMEPHOCTb, CBSI3aHHASI C
3ama3/JplBaHUEM  KoJeOaHWs  paJMallMOHHOM  TeMIepaTypbl  OTHOCHUTEIHHO
MMIYJIBCHOIO BO3ACHUCTBUA. [lpruemM BenuumHa 3ama3ibIBaHUAS BO3PACTACT C
YBEIIMYCHUEM TOKa3aTeNd TeIonorjaoneHuss p . KpuBble nepecekaroT HyJIEBYIO
OpJIMHATY, KaK 3TO M JIOJIaHO OBITh MPH MEPHOIUISCKOM KOJIeOaTeIbHOM IIpoIiecce.
NMmnynbCHOE NEPUOAUYECKOE BO3JACHUCTBUE SIBISIETCS NPEACTBbHBIM  CIy4aeM
MPEPBIBUCTOTO, MTOATOMY YPaBHEHWE NWUHAMUKHA NMPU UMIYJIHCHOM MEPUOIAYECKOM
BO3JICICTBUM MOXKET MOCIYXHUTh OCHOBOM [UIS HAaXOXIEHHUS CTaHJAapPTHBIX
BO3JCHUCTBUI - PA30BBIX.

[lepexonq OT NEPUOAUYECKOTO HMITYJIbCHOIO K pPa30BOMY HMITYJIbCHOMY

BO3JICUCTBHIO CBOJUTCA K OTBICKaHUIO mpenena pyHkuuu (2.16) u (2.17) npu T— oo

“_‘1{]_[5

OTHOCUTENBHO BEJIMYUHBI J0CTaToyHO HauTu mnpenen Gyukmun (2.18)

KOTOPBIN paBeH
-pz

Qé = ELmQ}, =pe
T 2

-}!
[Ipu oThicKaHUU PYHKUIUU & 17151 pa30BOTO BO3JCHCTBUS CIENYET UMETh B BUY

(2.19)

|'2 4
3aBUCUMOCTB OT IIEPUO/IA MMOKA3ATEIs TEIUIOYCBOCHUS Y=Y T
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. . [24
Q¢ fim Qq T
T.e. cnenyer onpenenuTs He Npeaes GyHKIU koa T2 :

CDYHKHI/IH N3MCHCHUA paﬂI/IaHHOHHOﬁ TCMIICPATYPHI IIOMCIICHUS ITPHU UMITYJIbCHOM

IMCPUOANICCKOM TCIIJIOBOM BOBI[GﬁCTBPIH

21 1PLIT T m

-0,8
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[ToncraBuB B (2.17) E , BeIenUM napameTp X=K/t , koropeiii mpu T— =0 u K o1 1

10 o0 OyaeT u3MeHsAThesA B npeaenax ot 0 o 1.IIpu o Bennuuna d=K/t cranoBuTCS

OECKOHEYHO MaJION U OT cyMMUpoBaHus B (2.17) Hajo nepelTu K HHTErPUPOBAHUIO.

Takum oOpazom

= |, I r EHE .
=fim JT e- ?2*’1 JCUS{EEE?_%)T ‘EIﬁtn{.E‘.‘fEf.I—% }E[I
T+t (2.20)

[To mpaBwiIaM UHTETPUPOBAHUSI OPUTUHAIIOB (DYHKIIMM MHTETPUPOBAHUIO OPUTHHAIIA

COOTBETCTBYET JICJICHUE €ro n300pakeHus Ha oneparop. Toraa mist 6=(2) - GpyHKIMH

al ]

|$@dz =~ 4(p)/p-p/p=1

) (2.21)
[Ipounrterpuposas no Bpemenn ¢pynkuuu (2.20) u (2.21), nepeliieM 0T UMITYJIbCHOTO
BO3JICUCTBHS K €IMHUYHOMY pa3oBoMy ckauky. MHTerpupoBanue pyHkiuu (2.20)

HacT TPAAUITUMOHHOC PCIICHUC

-pZ

Qg =1-e (2.22)

WurerpupoBanue ¢pyHkimu (2.21) NpuBOIUT K BULY

2t

" fQ :—“r f?{: —p' [Sm(Efi’E:c -—-FIrns(ZEzT_"%%
4

43S P
Il'r'l 1+rEiIJ ] (2.23)

Pe3ynpTaThl uncieHHOro uHTerpupoBaHust (2.23) mpuBeneHbl Ha puc. 2.8, u3
KOTOPOTO BUJIHO, YTO BIIMSIHUE YCIIOBHUI TEMJIO0OMEHA B IOMEIICHUH CKa3bIBA€TCA Ha
W3MEHEHUHU pPaJUAIllMOHHONW TEeMIEpaTypbl NpH CKAYKOOOpPa3HOM BO3JIEUCTBHHM B
3HAQYUTEIILHO MEHBILEN MEpe MEHBIIE, YeM IIPU UMILYJbCHOM. lloydeHHbIl BBIBOA
COrJIacyeTcsl C aHaJIM30M TEMIIEPATypHbIX KOJEOAHWW TpHU MEePHUOJUUYECKUX
IPEPBIBUCTBIX  BO3JACMCTBUSX B 3aBUCUMOCTH OT 4YacTOThl KojieOaHUs U

IPOJOJKUTEIBHOCTH BO3AEUCTBUA. C y4ETOM MCXOJHOIO YPaBHEHUs MPHU YCIOBUU
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AZ— 0 ypaBHEHHME MHAMHKU TOMEILIECHHS MPU CTAaHAAPTHOM DPa30BOM TEMIOBOM

BO3MYIICHUU IPUOOPETAET BU]L

te @)= 80 (B &)“ ser F(@)

R Nax TG /T2 (2.24)

@OyHKIUS U3MEHEHUs PaIHANMOHHON TeMIlepaTypbl IOMeIleHNs PU Pa30BOM

CKA4YK000pPa3HOM TEMJI0BOM BO3/1elCTBHU

puc.2.10

B KOTOPOM OTKJIOHEHHME OT CPEIHEro 3a nepuoj 3HaueHue At_TpaHcpopmupyercs B
aOCOJIIOTHYIO BEJIMYUHY TemmepaTypsl t,, T.e. npu AZ— 0, cpeanss 3a mepuon
temrnepatypa t., obpamaercas B 0. IloacranoBka B (2.24) ypaBHenus (2.11)

MPUBOJIUT K YPAaBHEHHUIO JMHAMUKH OTHOCHUTEJIBHO DPETYJIMPYIOLIErO BO3ACHCTBUS,

HaIMpUMep, TEMITEpaTyphl TETUIOHOCUTES

F(z)
8O SEc - F@ (o)
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BriBoawbl o 2 riiaBse

1. TlomyyeHHOe U3 pacCCMOTPEHMsS] CUCTEMATHU3UPOBAHHBIX CXEM JIYYHCTO-
KOHBEKTHUBHOTO TEIUIOOOMEHa ypaBHeHHE OajlaHca TeIula B MOMEIIEHUU TI03BOJISICT
y4eCTh TeIJIOOOMEH BHYTPEHHEH Cpe/Ibl MOMEIICHHUS ¢ HAPYKHBIMU OTPAKICHUSIMH U
MOCTPOEHO OTHOCHUTENIBHO TEMIIepaTyphbl BO3/yXa, SIBISAIONICHCS HaOII0aeMbIM U
HOPMHPYEMBIM ITOKA3aTEIIEM.

2. BaenenHoe mnoHATHE KOA(DPUIIMEHTOB HArpy3KH, s KOTOPBIX MOJYYECHBI
aHAJIMTUYECKUE BBIPAKEHMS, TO3BOJISIET OIEHUTh TPeOyeMylo IO KaXIO0ro
TEIJIOBOTO TIOTOKA, COCTAaBIIAIOIIETO TEIUIOBYIO HArpy3Ky, KOTOPYIO JIOJDKHA
HEUTpaJIM30BaTh CHUCTEMa U3 YCJIOBHS OOECIEYeHHUs] 3aJlaHHON TeMIepaTyphbl
BO3/TyXa.

3. Crunuzanust CyTOYHOTO M3MEHEHHS COCTaBISAIONIMX TEIJIOBOM HArpy3Ku
MO3BOJIMIIA HAWTH aHAIMTUYECKUE BBIPAKCHUS JJIs1 OLICHKU BIIMSTHUS COCTABJISIFOIITUX
Ha TEIUIOBOM PEXHMM. AHAIW3 IMOKa3aj, YTO BIIMSHHE KOJICOAHUS B TCUCHUE CYTOK
TPAHCMHUCCUOHHOTO W MHPWIHTPALIMOHHOTO TEIJIOBBIX MOTOKOB MaJIO U TIPH pacueTe
TEIJIOBOM HAarpy3KH Ha CUCTEMbI KM MOYKHO TIpeHEOpEYb.

4. TlpennokeHHbIE CpEIHE WHTETPATbHBIC XapaKTEPUCTHKU IepecdeTa MpSIMOU
COJIHEYHOM pajuaIiuy, MO3BOJISIIONINE YYUTHIBATh HEJIMHEHMHOCTh CYTOYHOTO XOJa
WHTEHCHUBHOCTHU COJTHEYHOW paJHaIliy, COTJIACYIOTCS ¢ JAaHHBIMHU U3MEPEHUH.

5. IlpemnoxeHHsli MeToa AWHEapu3anuu (GOpMyJbl JJisi pacyeTa pacxoja WH-
bunbTpyromerocss  BO3AyXa  IO3BOJSIET  JIOCTaTOYHO  MPOCTO  yUUTHIBATH
pacmpeieIeHHOCTh CKOPOCTH BETpa MO BEJIMYMHE W HAMPABICHUIO TIPH pacdeTe
CPEIHECYTOUHBIX HH(PMIBTPAITMOHHBIX TETUIOBBIX MTOTOKOB.

6. Ananu3 dopmyin s pacdera Ko3(pGUIIMEHTOB HArPy3KH MOKa3ajl Majloe BIUSHUE
Ha pE3yNbTaT TOKa3aTejleH TeIMIOYCBOSHUS M KOHBEKTHBHOTO TEIUIOOOMEHA B
MOMEIICHHH, YTO MO3BOJIUIIO PEKOMEHI0BATh YIPOIIEHHBIM METO]] pacueTa TEII0BON
Harpy3Ky Ha CUCTEMBI.

7. Teopust TEMIOYyCTOMYMBOCTH MOXKET OBITH WCIOJb30BaHA ISl OTHICKAHUS

CTaTUYCCKUX MW  JUHAMHYCCKHUX  XapPaKTCPUCTHK IIOMCHICHHA  KaK 00BEeKTa
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PEryIUPOBAHUS, IPUYEM YCTAHOBUBLIMMCS COCTOSIHUEM MOMEIIECHMS, 111 KOTOPOro
ONPEEISIIOTCA CTaTUYECKUE XapaKTEPUCTHKHU, SBISETCS KBa-3MCTAIMOHAPHBIN
pexxuM (HopMHUPOBaHMSI TETIJIOBON HArpy3KH Ha CHCTEMY. BbIpaXeHUs Il 4aCTOTHBIX
XapaKTEPUCTUK MOMEIIECHUS MPSAMO BBITEKAIOT U3 OCHOBHBIX YPAaBHEHHU TEOpPHUS
TEIJI0OYCTONYHUBOCTH.
8. AHanM3 JWHAMUYECKHX YAaCTOTHBIX XapaKTEPUCTUK TIOMELICHUS IOKa3al
MPEHEOPEKUMO MaJloe BIMSHUE HAa HUX TEIUIOMHEPIMOHHBIX CBOMCTB OTpakIeHUMN
MOMEIICHHS, YTO MO3BOJSET HECKOJIBKO YIPOCTUTH OIEHKY AMHAMUYECKUX CBOMCTB
MOMEIICHHUS.

I'naBa Tperbs. I'ogoBoii pacxon 3uepruun CKB

3amaya pacyera rofoBbIX PacX0JI0B YHEPTUU COCTOST B ONPEACIICHUH (DYHKIIMH
U3MEHEHUS TEIUIOBOM MOIIHOCTH BO BpPEMEHM rojaa. PemeHue ypaBHEHUs,
COCTaBJICHHOI'O U3 MOAOOHON (pyHKLIMHU, TO3BOJISIET ONPEACIUTh MPOAOIKUTEIBHOCTh
NOTpeONeHUs] SHEPruM B TEYEHUE T0Ja, a WHTErpUpOBaHHE (YHKIHH B
ONPENENICHHBIX MPEAENIax MO3BOISET HAWNTH BEJIMYMHY T'OJIOBOTO PACXO/A SHEPTHUH.
Xapakrep ¢pynkuuu nas CO, CB u CKB cBsi3ZaH B OCHOBHOM C 3aKOHOMEPHOCTBIO
WU3MEHEHUS TapaMEeTPOB HAPYKHOTO KIMMaTa.

3.1 T'onoBO€ N3MeHeHHE MAPAMETPOB HAPYKHOT'0 KJIMMATA
[IpuHsiTas MOJIETh TOTOBOIO U3MEHEHHUSI HAPYKHOTO KJIMMaTa MPEeACTABISIET IO/l KakK
COBOKYIHOCTh M3MEHSIIOUIUXCSI W3 BPEMEHU MapaMeTpoB, COCTOSIIIMM u3 12
XapaKTEpHbIX CYTOK. OCHOBY MOJENIM COCTABIISIIOT CPEIHHUE MHOTOJIETHUE JAHHBIE.
JIOTOTHUTENBHO HCIONB3YIOTCS XAPAKTEPUCTUKH MEXAYTOJI0BOM H3MEHYMBOCTU
CpeIHEMECSIUHbIX 3HAYEHUI MapaMeTpOB Ha OCHOBE MOHATUSL 00E€CTIEYEHHOCTH 32 PAJI
neT. B Takoil mocTaHOBKE MOJENb KJIMMaTa MOXET ObITh KJIacCH(PUIMPOBAHA KaK
JNETEPMUHUPOBAHHO-BEPOSITHOCTHASI, T.K. €€ OCHOBY COCTaBIIIIOT 3aKOHOMEPHOCTH,
oTpaxkarolue (U3MYECKYI0 CYIIHOCTh Ipolecca (OPMUPOBAHUS TOJIOBOTO XO0Ja
napamMeTpoB, a BEpPOSTHBIE OTKJIOHEHUS OT CPEJHUX MHOTOJIETHUX 3HAUYE€HUU
napamMeTpoB aHAIM3UPYIOTCS HA OCHOBE OOpaOOTKM CTAaTHCTHYECKUX JaHHBIX.B

HpPIH)ITOfI MOACIIN FO,Z[OBOﬁ X044 ImapaMeTpa MOXKCET XapaKTCPHU30BaTbCA JIA
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OIPEJENIEHHOI0 Yaca CyTOK, WM B CPEJAHEM 3a YaCTh CYTOK, WJIM B CPETHEM 32 CYTKHU
B 3aBUCHUMOCTH OT pemiaeMoit 3anauu. C WITIOCTpaTUBHOM TOYKH 3peHUsi Hanbosee
MPEACTABUTEIILHBIMU SIBIISIFOTCS CPETHECYTOUHbBIC 3HAUEHUS TAPAMETPOB.

Ha puc. 3.1. a, noMmuMO CpegHECYTOYHOrO 3HAYEHHUs, JJIS CPABHEHUS OKa3aH
TaK)Ke TOJI0BOM XO0JI MaKCUMAaJIbHOM CYTOYHOM TeMIepaTypbl HApY>KHOTO BO3IyXa B
TpEX Pa3IMYHBIX KIMMATUYECKUX 30HAX TeppuTopuu Y30ekuctaH. Kak BugHO U3
puc.3.1. a, 3aKOHOMEPHOCTh TOJOBOTO M3MEHEHUs TEeMIIepaTypbl HOCUT OJIM3KUU K

rapMOHUYECKOMY XapakTep, OOIINI Il pa3IUYHbIX KIMMATHYECKUX YCIOBUH.

I'ogoBoii X0 onpeaesilOIIMX APAMETPOB HAPYKHOI'0 KJIMMAaTa

a)

£l

WMECALUN MOJoAa MACALE FOaA

puc.3.1

Ha puc. 3.2. nmpuBeneH rooBoi X0/l MAKCUMaJIbHOM U CPEHEN 32 CYTKH SHTAIBIINU
(puc.3.2.a) u cpeAHECYTOUYHOTO BIIATOCOEPKaHUS Hapy>KHOTO Bo3myxa (puc.3.2.0) -
nmapaMeTpoB, BO MHOTOM ONpPEACISAIONIUX PEXKUM O00pabOTKM U pacxoj

sHepropecypcoB Ha 00padoTky Bo3ayxa B CB u CKB. Kak Buano u3 puc.3.2., o6a
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IapaMeTpa Hapy»KHOI'0 BO3JlyXa UMEIOT YETKYI0 3aKOHOMEPHOCTb TOJIOBOI'O PacXo/a.
[lpyyem nnsi SHTAIBNMM 3Ta 3aKOHOMEPHOCTh OJM3Ka K TapMOHUYECKOM, s
BJIArOCOJIEPKAHUS XAPAKTEPHO YIUIOLICHUE KPUBBIX B 3UMHHUE MECSLBI, CBA3aHHOE C
MaJIOW BJIArOEMKOCTBIO BO31yXa IpW HU3KUX Temneparypax. st KyHrpana BronHe
3aKOHOMEPHO 3Ta YIUIOUIEHHOCTh pa3BuTa OOJbIlle, yeM, Hanpumep, B Tamikenrte. C
TEIUIOTEXHUYECKOW TOYKM 3PEHHMsI NPEACTABISAECT UHTEPEC PACCMOTPEHUE T'OJOBOTO
X0/la  pe3yNbTUPYIOUIEH  TemmepaTypbl  HapyXkHOWM  cpenpl.  Bennunna
pE3yJbTUPYIOLIEH  TEMIIEpAaTypbl 3aBUCUT OT  ONPEACISIONINX  IapaMeTpOB
HapY>KHOTO KJIMMaTa U yCJIOBUM TeriooOMeHa Ha moBepxHocTsax. Ha puc. 3.3. a nns
npUMepa MoKa3aH roJl0BOM X0/ CpeJHUX 3HaueHUH Ko3(h(PULIMEeHTOB TermnooOMeHa Ha
Hapy>KHOM TOBEPXHOCTH TOPU3OHTAIBHOTO MW BEPTUKAIBHOTO OTPAXKIACHUUA B
VYprenue. Ecan ko3pGUIMEHTH! Ty4UCTOrO TEIJIO0OMEHA, TaK 3TO CIEIYET U3 PHUC,
3.3.a , UMEIOT 3aKOHOMEPHOCTh TOAOBOIO XOJa, TO TOAOBOH X0 KO3()PHUIMEHTOB
KOHBEKTUBHOI'O TEIJIOOOMEHA, 3aBHUCSIIMX B OCHOBHOM OT CKOPOCTH BETpA, TaKOU
3aKOHOMEPHOCTH JIMIIEH. XapakTep roJ0BOr0 X0Ja CYMMAapHBIX KO3(P(UIMEHTOB

TEMJI000MEHa aHAJIOTUYEH F'OJI0BOMY XOAY ., .Puc. 3.3. O-T wimocTpupyeT roJjoBoi

XOJ PpE3yJNbTUPYIOLIEH paJuallMOHHOW TemmepaTypbl B Yprende, TamikeHte u
Kynrpane. [ns HarmsgHoctd Ha puc. 3.3. O-T IOKa3aH TakKe TOJOBOM XOn t,.
JlanHpie Ha puc. 3.3.M0KA3bIBAIOT BIIOJHE 3aKOHOMEPHOE YBEJIMYEHUE PA3HOCTU
TeMIIepaTyphbl HAPY>KHOTO BO3yXa U paJAMAllMOHHON TeMIepaTyphbl HAPYKHOU Cpeabl
OT 3UMHHX K JIETHUM MeECSIaM, a TaK K€ TO, YTO C IOBBIIICHUEM CPEIHEMECIUYHBIX
3HAYEHUN TeMIepaTypbl HAPYXKHOTO BO3/lyXa 3Ta Pa3HOCTh BO3pacTaer. ITO
00CTOSITENILCTBO CKa3bIBACTCS M Ha TOJOBOM XOJI€ PE3YJIbTUPYIOMICH MO JIyYHCTO-
KOHBEKTUBHOMY TEILIOOOMEHY TEMIIEPAType HapyKHOM CPenbl ty,,, MOKAa3aHHOM IS
Tamxkenra u Kynrpana Ha puc. 3.4. CylmecTBeHHOE OTIIMYHE ty OT ty,p. OCOOEHHO 111
TamkedTa, 1 B OOJBIIEH CTEIMEHW Il TOPH30HTAJILHON ITOBEPXHOCTH, YeM IS
BEPTUKAJIBHOM, CJIEAyeT YYMUTHIBATh NPH pacueTe TPAHCMHUCCHOHHBIX TEIUIOBBIX
MIOTOKOB, MPOXOASIIMX 4Yepe3 HapyKHble OrpaxaeHus. B 1mernom roaoBoil xon

PE3YIABTUPYIOLIEH TEMIIEPATYPHI HOBTOPSET TOJOBOM X0 TEMIIEPATYPHI BO3yXa.

64



I'opoBoii Xx0a1 mapaMeTpPOB HAPYKHOI'0 BO31yXa

a) 6

— MAKCHMAALHARA
| da KyTHn

! - S
|

| |
|== = CPEAHEQYTOYHAA

|
|

D e e S i e 3

40 ! i { ! [ I 1 1] p " 3
l [ l e N A M A A A C UH A
| B — —_— — MOCALE oA
I OM A N A4 A COU H A4 CpempecyTowoe BAArOCOLEPXAHNE

JHTARBMMA HADYEMOrO BO3AYXA

puc.3.2

[lepronnueckuil XxapakTep TOAOBOIO H3MEHEHHUs MapaMETPOB HAPYKHOU Cpelbl
MO3BOJISIET  WCHOJIB30BAaTh IS  ONMCAaHUS WX HW3MEHEHUS BO  BpPEMEHU
TPUTOHOMETpUUECKUH psij. Mcnoiab30BaHre anmpoOKCUMAIMHU LeIeco00pa3HO TOIbKO
JUTSl TAPMOHWYECKH M3MEHSIIOIINECS BO BPEMEHH IMapaMeTpoB, T.K. MPeoOpa3OBaHUS
pAlla, COCTOAILETO Ja)Xe W3 JBYX WIEHOB, MPUBOJIUT K TPOMO3IKHM 3aBUCHMOCTSIM.

[TosToMy mpu aHamM3e TOAOBOTO pekMMa pabOThl CHCTEM MPOIIE MOJIB30BATHCS
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TaOJTMYHBIM NpCACTABJIICHUCM KIIMMATHYCCKHUX IIapaMCTPOB. HpI/IBeI[eHHBIe BBIIIIC
XAPAKTCPUCTHUKHN HAPYKHOI'0 KIHMAaTa IIOJY4YCHBI II0 CPCIHHMM MHOI'OJICTHHUM
JaHHBIM. I/IBBGCTHO, qTO0 B OTACJIBHBIC TOJAbl JIsI pPa3HbBIX CPOKOB HJIM
CpEAHCCYTOYHBIX BCIMYUH BO3MOIKHO ITOSABJIICHUC CaMbIX paBHOO6pa3HBIX 3HAYCHUM
TOTO WK WHOI'O IIapaMCTpa HAPYKHOI'O KJIIMMaTa, T.C. HMCCT MCCTO MCIKAYIrOJOBOC
HN3MCHCHHUC KIIMMATHYCCKUX IIapaMCETPOB. P ACIIPCACIICHHOCTb ITapaMCTPOB KIMMaATa

I10 TOaaM BbI3bIBACT MCKAYTI'OJOBBIC

I'onoBoii xo1 kK03¢gPuNEHTOB TENJI000MeHA HA HAPYKHOI TOBEPXHOCTH

OrpPaKIeHUN U PAIHALMOHHOM TeMIepPaTypbl HAPYKHOM Cpeabl;
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A

ASMAMMUUAACOHTI ACMAMBPHUACBHI

1-temnepaTtypa Hapy>KHOTO BO3/yXa, 2-paJloLIMOHHAs TeMIIepaTypa s
TOPU30HTAJIBHOM, 3- Il BEPTUKAIBHOM TOBEPXHOCTH
puc.3.3
KoJIe0aHusl YHEProNnoTPEOICHUsI CUCTEMAMHM, YTO CIIEAYET YYUTHIBaTh NPU pacyeTe

DHEPreTUYECKUX MoKa3zaresield cucreMbl. Kpome 3Toro, mpu yuere pacnpeaeieHHOCTH

napaMeTpoB, MPEXKIE BCETO, XapaKTEPH3YIOIIUX COCTOSHUE HAPYKHOTO BO3AyXa,
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MOSIBJIIETCS. BO3MOXKHOCTh BBISIBJICHUSI U KOJIMYECTBEHHON OILIEHKH HEKOTOPBIX
peXKUMOB pabOThl CHUCTEM, KOTOPbIE BO3MOXHBI B TIEPUOJBI ToAa, OJU3KHE K
pPaCUETHBIM.

Ilokazarenem, CBS3BIBAIOIIMM BEJIMYMHY ITapaMeTpa KIMMaTa C 4acTOTOM ee
MOSIBJICHUS B MPUHATOM K PACCMOTPEHUIO pALY JIeT, sBIgeTCS KOd(h UIIMEHT
obecnieueHHoCcTH K 5 paBHBII OTHOLIEHHUIO

Ko = r; T
(3.1)
rae
N- 4Kciio JeT (cily4aeB), KOrjaa mapaMerp OTKIOHSETCS (Hampumep, MPEBHIIIAET) OT
3aIaHHOTO 3HAYECHUS;
N- 4KcIo JIeT, IPUHATHIX K PACCMOTPEHHUIO.

3aBUCHUMOCTh YHUCJICHHBIX 3HAYCHUN MapaMeTpoB KiMmaTra OT Kod(duimeHTa
00eCIeYeHHOCTH UMeeT BU PYHKIUU pacnpenenenus F(y) .

B kauectBe mnpumepa Ha puc. 3.5. a mnpuBeneHbl (YHKUUU pacupeneieHus
CpEIIHEeMECSIUHON TeMIepaTyphl Hapy>KHOTO BO3lyXa B Yprenue, a Ha puc. 3.5.0 -
rOJIOBOM XOJ TeMIlepaTypbl C pa3IMYyHOM OOECIEYEHHOCTHIO BBINIC WJIa HIKE
3aaHHOrO 3HaueHus. [IpencraBineHue romoBOro xoaa MapameTpoB C OJWHAKOBOM
00€eCIeYeHHOCThI0O BO BCE MECAIbI HOCHT WIUTIOCTPATUBHBIN XapakTep, T.K.
BEpOSITHOCTh MOSABJIECHUS Takoro rojga Oiuska k 0. Bmecte ¢ Tem, mpencraBiieHue
rOJIOBOr0  XOAa 3aJaHHOW OOECIEUYEHHOCTH TMO3BOJIIET CHUCTEMATHU3UPOBATH
MEKIYTOJIOBYI0 M3MEHUYMBOCTH MApaMEeTPOB. AHAJIOTUYHOIO BUAA XapaKTEPUCTUKHU
00€CTIeYeHHOCTH WHTEHCUBHOCTU MPSIMOM COJIHEUHOM paJuallMi Ha IMOBEPXHOCTH
F0O)KHOM OpPHUEHTAIMM W CYMMApHOM COJIHEYHOM paJualdd Ha TOPU30HTAJIBHYIO
MOBEPXHOCTh B TallkeHTe mpuBeAeHbl Ha puc, 3.6. M3 puc. 3.6. BUAHO, YTO
pacrpeneeHHOCTh UHTEHCUBHOCTH COJIHEUHOW paJvalMy MO TOJAM HE HCKaXaer
oOmelt 3aKOHOMEPHOCTH TOJIOBOTO XOJa TapaMmeTpa, MPOSIBISIONIEHCS TpuU
K,s = 0,5, KOTOpBIif COOTBETCTBYET CPEAHUM MHOTOJICTHUM JIaHHBIM.

TI'oxoBo# X0 pe3yJbTUPYIOLIEH TeMIIEPATYPbI HAPY/KHOM cpeaa
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DOyHKIMHU pacnpeeeHUs: U TO0BOI X0/ TeMIepaTypbl HAPY:KHOT0

BO31yXa B Yprexnue

a) 6)

0
O

fHBapb

|

‘ l
- - — 4 A " ‘FA_A
0,2 0,4 0,6 0,8 ADMAMUUACOEHEHZ
KoapduuMeHT ofecneueH- MECFIId rona

HOCTHA

O0ecnneyeHHOCTH rOI0BOT0 X01a HHTEHCHBHOCTH NMPAMOI COJTHEUHOI paananumn

Ha MOBEPXHOCTH I0KHOM opueHTAaluu B Tamkenre

S . " - l i ot —i H i L e 4 T |
). 0,4 0,6 (.8 HeoMAMMAUNACOH]
kosbpuumeHT ofiecneueH- MECALIE T'OAA
HOCTH
puc.3.5
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OpHako HEKOTOPOE MCKaKEHUE KPHUBBIX TOJOBOIO XOJla HMEET MECTO.
OyHKIMM paclpeneseHus] U TOJ0BOM X0 pa3Iu4yHON 00€CIeYEeHHOCTH SHTANIbIINU
Hapy>KHOro Bo3ayxa B TamikeHTe mnpuBeneHbl Ha puc.3.7a u QyHKIHH
pacmpeneneHus ckopoctu BeTpa B Kynrpane - Ha puc.3.7.0.

IIpuBenennsle Ha puc. 3.5.-4.7. naHHBIE XapakTEPU3YIOT PaCHpPENEIECHHOCTb IIO
rojaM OTHEJBHBIX IIapaMETPOB HApPYKHOTO KJInMMara. TeruoBas Harpyska Ha
cucTeMbl (OpPMUPYETCS NPU KOMIUIEKCHOM BO3JECHCTBUU Ha TEIJIOBOM pPEXKUM
NOMEILEHUII HapyXKHOH cpeabl, NPUYEM poJIb MapamMeTpoB B (OPMUPOBAHUU
Harpy3ku pasinuyHa. J[Jisi OThICKaHUSl XapaKTEPUCTUK OOECIEYEHHOCTH KOMILIEKCa
HapY>KHbIX KIMMAaTHYECKUX IApaMETPOB CIEAYET OLICHUTh XapaKTep TOJOBOIO

M3MEHEHHUS COCTABJISIONINX TEIUIOBOM HArpy3KH M UX PACIpeIeICHHOCTD 10 TOJIaM.

3.2 O0ecne4eHHOCTH TEMJIOBOW HATPY3KHM HA CHCTEMbI B IKCILJIYaTAlIMOHHBIX
yCJIOBHSAX

CocraBnsitoimye  TEIUIOBOM  HArpy3Kd TOJBEPKEHBI CE30HHBIM  KOJICOAHUSM.
N3MeHeHne TEXHOJIOTUYECKOW COCTABISIIONIEH MPOUCXOAUT, Kak IPaBuUIo,
BCJIICJACTBHE TIepexoja OT 3UMHUX K JIETHAM TlapaMeTpaM BHYTPEHHETO
MUKpPOKJIMMaTa U HA000poT, OO CBSA3aHO C JAPYTMMHU XapaKTEPHBIMU I CE30HA
Mpu3HaKaMu (HampuMmep, U3MEHEHHUE €CTECTBEHHON OCBEIIEHHOCTH B TEUCHHE roja
CKa3bIBaCTCS Ha TEIUIOBBIICICHUSIX OT HMCKYCCTBEHHOTO ocBemieHus). KonebGanus
TEIUIOBBIX MTOTOKOB, IMPOXOISIIMX YEPE3 HAPYKHBIE OTPAXKICHUS, HEIIOCPEICTBEHHO

CBA3AaHbI C TOJOBBIM XOJ0M COOTBETCTBYIOIIUX IMAPaMETPOB KiIMMaATa.

DOyHKIMHU pacnpeaeeHusi ¥ TOJ0BOH X014 HHTEHCMBHOCTH CYMMAPHOM

COJIHEYHOM pagualMi HA TOPU30HTAIBHYIO IOBEPXHOCTH B TalikeHTe
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O0ecneueHHOCTH I'0JI0BOI0 X0/1a IHTAJBINH HAPYKHOTO Bo3ayxa B TalikeHnre
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['onoBoe W3MEHEHUE HapYKHBIX M BHYTPEHHUX KJIMMATHYECKUX IapaMeTpoB

BBI3bIBACT HW3MEHEHHE YCJIOBUU TEIIOOOMEHa Ha BHYTPEHHHMX IOBEPXHOCTSIX
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HapyXHbIX orpaxjeHuil. IIpoBeneHHbIE pacueTbl MOKa3ajid, YTO BHYTPUTOJOBOE
u3MeHeHne K03 (OUIIMEHTOB TEIJI000MEHa Ha BHYTPEHHHUX MOBEPXHOCTAX HAPYKHBIX
orpaxknennii gocturaet 40%, omgHAaKo O3TH  KOJeOaHWS HE TPHUBOIAT K
CYIIECTBEHHOMY pa3Inuuio KOd(DPUIIMEHTOB TeIrwionepenadyl OTrpakAcHUl, He
npeBsbimamemy 2-5%. 'ogoBoe n3Menenue termioBoit Harpy3ku Ha CO, CB u CKB
OMpeNeNAeTCs] 3aKOHOMEPHOCTBIO TOJOBOTO XOJla HApPYKHBIX M BHYTPEHHHUX
TEIJIOBBIX MOTOKOB, COCTABIISIOIIUX HATPY3KYy, PEKHUMOM PabOThl 00CTY>KUBAEMOTO
MOMEIICHHS, BHJIOM M PEXKUMOM paboThl (POHOBOM cHUCTeMbl. [IpuHIIMIHUATBHO
MOYHO BBIJICJIUTH JIBA XapaKTEPHBIX rpaduka rol0BOro xoja TEIJIOBO3 HArpy3Ku Ha
cuctembl. [lepBblii COOTBETCTBYET Cllydaro, KOrjJa TMOMEIIEHHUE OOCITyKHUBaCTCS
OJIHOM CHUCTEMOM, HalpuMep, CUCTEMOM OTOIUICHHSI, padOTAIOIIEH KPYIJIIOCYTOYHO B
TEUEHHE OTOMUTEIBHOIO TMEpUOoAa WM CUCTEMOW OXJIAXKICHHS TOMEIICHHUS,
paboTaronieit Kpyribsle CyTKU WA B padodee BpeMs B TEIUIbI nepuoa roja. Bropoi
BapUAHT Tpaduka XapakTepeH MpHU MapajuiebHON paboTe ABYX CUCTEM - OCHOBHOU U
(hOHOBOTA.

B rpadguke M0oXHO BBIACIUTH JBa XapaKTEPHBIX MEPUOJA T'0/la, KOT/Ia CUCTEMBbI
paboTalOT COBMECTHO (OTONMMTENbHBIN mnepuoa) W korga padortaer oana CKB,
[Tonoxxenne kpuBoil TemnoBod Harpy3ku Ha CKB B TeueHHe OTONUTEIBHOTO
nepuoaa 3aBUCUT OT BEJIMYUHBI TEIUIOBBIJICICHUS CHCTEMON OTOIUICHMS, W TpU
COKpAIIIEHUH TOCIEIHEN BEIWYMHBI, OyAeT TepeMemarbcsi BHU3. AHAJIOTUYHBINA
rpadguk OymeTr XapakTepeH W B TOM cllydyae, KOrja IOMEIIEHUE OO0CITyKHUBaeTCs
OJIHOW CHCTEeMOM, paboTaroliell B pa3IudHBIX peKUMax B pabodee U Hepabouee
BpeMsi CyToK. PacmpeneneHHOCTh MO TrojaMm IapaMeTpPOB HAPYKHOrO KiUMaTa
SBJISIETCS TPUYUHOM MEXKIYTOJ0BOTO KOJIEOaHUsI TEIUIOBBIX MOTOKOB, MPOXOSIINX
yepe3 Hapy>KHbIE OTPaKJCHMS M TEIUIOBOW Harpy3ku Ha cuctembl. [lokasatenem,
CBSI3BIBAIOIIMM  BEJIMYMHY OTKIOHEHUSI TEIJIOBOM HArpy3kKu OT  CpPEIHEro
MHOTOJICTHETO 3HAYEHUS C 4YacTOTOM OTKIOHEHHUS, SBIAETCS KOd(PQUIIMEHT
obecneueHHoctu. CneayeT OTMETUTh, YTO B paccMaTpUBaeMOW 3ajadye aHaau3a

HKCILTYaTAlMOHHOTO pPeKUMa paboThl cucTteM KOA(G(GUIMEHT 00€CTIeYeHHOCTH UMEET
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JIPYTOM CMBICII, HEXKENU MIPU pacuyeTe yCTaHOBOYHOW MomHOCTH. [Ipn paccmoTpenun
pacueTHbIX pexuMoB pabotel CKM BenmumnHa K, ; cBs3bIBaeT Jomyckaemoe

OTKJIOHCHUE PACUETHBIX BHYTPEHHHUX YCIIOBUH C OINPEICIICHHBIM YPOBHEM PaCUETHBIX
MMapaMeTpoOB HAPYXKHOTO KiauMara. TeM caMmbIM OmnpeaensieMas IapaMeTpaMu
HapY»XHOI'0 KJIMMaTa YCTaHOBOYHAs MOIIHOCTb CUCTEMbI CTABUTCS B COOTBETCTBHUE
HA3HAYCHHUIO 00CITY>KMBA€MOT0 TOMEIIIEHUSI.

O0e COCTAaBJLAIOIIUC SABJISAIOTCA CﬂyqaﬁHBIMH BCIIMYMHAMH W HX CBA3b C KDE

xapakTepusyercs (QyHKIuenH pacnpeneneHus Kaxiao. [IpumenuB Teopemy
YMHOKEHHSI BEPOSITHOCTEM K YMHOXEHHIO OOECHEYEeHHOCTH JIBYX HE3aBUCHUMBIX
COOBITUH, TOTYYUM, YTO KOA((HULUEHT 00ECIIEUEHHOCTH TEIUIOBOI Harpy3KH paBeH:
ko5 (A= Kos (Be ) kos (Qes)

KoppenaunonHelii aHanu3 HHQUIBTPAUMOHHBIA COCTaBISIOIIEH MOKa3bIBAET,
YTO BEJIMYMHA TEIUIOBOTO MOTOKAa OT HWHQPUIBTpAlMU B ONpEACNSIONed Mepe
NOJIBEP’KEHA BIIMSHHUIO TEMIIEpaTypbl Hapy»HOIO BO3JyXa W TOpa3fA0 MEHbIIE
BJIUSIHUIO CKOPOCTH BETpa. DTOT BBIBOJ MOATBEPHKIAETCA BHIOOPOUYHBIMU JTAHHBIMU
tabn. 3.1., B KOTOpoW mpuBeneHbl KOIPODHUIIMEHTH KOPPEIAHH CPEAHUX TI0
HaBeTpeHHOMY (acaay 3AaHUS TEIIONOTEePh OT WHOWIBTpALUMU Ui HEKOTOPBIX
MECSILIEB.

Taomuma 3.1

KoaddurmenTst koppensinn HHPUIBTPAIIMOHHOTO TTOTOKA TEIJIa C TEMIEPaTypor U

CKOPOCTBIO BETpa

I'opon Mecsn KoaddunmenTs koppensiuuu asis 3aaHui BBICOTOM
15m 50m 80Mm
Vt VV Vt Vv Vt VV

VYprenu | anpens | -0,67 0,36 -0,92 -0,09 -0,93 -0,12

Kynrupar | ssHBapn 0,92 -0,34 0,91 -0,35 0,92 -0,08

TamkenT | WIOIb 0,86 0,65 0,88 0,44 0,92 0,44
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Beanunny Q.. B 1meaoM ud 374aHAS  MOXHO IOJYYHUTh MPOCYMMHPOBAB
COOTBETCTBYIOIIME BeNUUUHbI Q. ; 115 momemenuid. [IpencraBum Benuunny Q.. B
BHUJC 3aBUCUMOCTHU OT KOMIIJICKCHOTO IMTapaMcTpa

QC_H - Kaﬂ; CHH —-tE..) (32)
PaBHOI'O

PBu=T,+0s Su + 03D, (3.3)

Bxomsaume B ¢dopmynsr (3.2) u (3.3) Bemuuunbl K,,;, A, Ay sABIAOTCA
TEIJIOTEXHUYCCKUMH XapaKTEPUCTHKAMHU, TMPUCYIIUMH JTaHHOMY 3JaHUI0 W HE

IMOABCPIKCHBI MCKAY I'OJOBOMY N3MCHCHHUIO. Hx BenmumMHbBI PaBHBI

Koo = Z g [K(F#F2) vAB R, ¢

;15.—‘5;; 5 [LEDS B; T;c(i:: ey Ps P1 BBy Fz)]i

b= gy 2|7 (07+030058) (B4 p, Fa0py)];

Opnako Takasi QyHKIus OyAeT CyObEKTUBHON XapaKTEPUCTHUKON OOECIEYeHHOCTU
JUTsl JTAHHOTO 3JaHusl U He OyJeT CIpaBeUIMBOM A pyrux 3aaHui. [loatomy mpu
aHanu3e 00eCreYeHHOCTH CYMMApPHOTO TEIJIOBOTO MOTOKA MPEANIOYTUTEIbHEE UMETh
XapaKTepUCTUKU  OOECNEYEHHOCTH  HEMOCPEICTBEHHO  KaXJIO0ro  IapaMmerpa,

BXozsmero B B, , 4Yro mMNo3BONIMJIO Obl y4ecThb BO3MOXKHOE MHOrooOpasue

TpaHchopMal OOYCJIOBJICHHBIX IMapaMeTpaMu TEIJIOBBIX MOTOKOB B Pa3HbIX
3IaHUAX.

C yueroM 53TOro OOCTOATENHCTBA CBEJIEHHWE TpEX NapamMeTpoB KIMMara B OJIMH
KOMIUIEKCHBIM CJIEAYeT pAacCMaTpUBATh KaK IEPBbIM JTall aHajin3a, KOHEYHBIM
pe3yAbTaTOM KOTOPOT'O JOJKHBI ObITh XapaKTEPUCTUKU 0OECIIEYEHHOCTH OTIEIbHBIX
[IapaMEeTPOB C YYETOM UX KOMIUJIEKCHOTO JIEHCTBHS.

Pa3noxeHne KOMIUIEKCHOTO ITapaMeTpa Ha COCTAaBIIAIOLIME MOXHO IIPOBECTH HA
OCHOBE PpErpecCMOHHOro aHanuza. llpu »>TOoM  QyHKIUS  pacnpeneneHus

KomIuiekcHoro napamerpa F(8,,) mpencrasisercs cymmoii GyHKIMI pacipeneneHust
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YacTHBIX mapameTpoB ly, S;, Dy yMHOXXEHHBIX Ha COOTBETCTBYIOLIE KOI(DPHUIIMEHTHI

perpeccun

F(8.)- Ry F(t)+0sRs F(Su)* 0o R F (DY)
3HaueHusT KOA(DPUITMEHTOB perpeccuu OMpeesionias Ha OCHOBE aHaln3a ABYX
PAIOB aHOMAIIBHBIX OTKJIOHEHH

Ag=dt +sds +Anlop (3.9)

Be=pt +0sPs +Un P

rae
(- aHOMAJIbHOE OTKJIOHEHHE TMapameTpa, B3sATOE U3 (PYHKIMU paclpelesIeHUs: 3TOTO
napameTtpa nipu K_;(6,,);
- ~aHOMaJbHOE OTKJIOHEHHE IapaMeTpa, B3sTOe W3 (PYHKIUU PpacIpeeIeHUs
KOMILJIEKCHOT'O TTapameTpa MpH ToMm e 3HaueHun Kz (8, );

B kauecTBe mpumepa B Ta0:1.3.2. IpHUBEACHBI 3HAYCHHS KOX(D(DUIIMEHTOB pEeTrpecCHH

A1 CPCAHCMCECAYHBIX TMapaMCTPOB KJIMMAaTa B OTACIBHBIC MCCAILIbI, B YCIIOBHUAX

TamkeHra.
Tabnuua 3.2
KoaddummenTs! perpeccun napameTpoB Hapy>KHOTO KJIMMaTa

Koa{guaeHTy Mecamyd  roma
SNa DapameTeoe I mm ¥ Y11 X X

Rt I 0,9 0,8 0,81 0,95 0,48

Re 0,21 0,48 0,95 0,78 0,45 0,54

Ro -0,65 0,33 0,86 (0,21 -0,34 0,8l

Benmnunna mapameTpa ¢ 3amaHHONM  00€CIIEUEHHOCTBHIO TEIJIOBOM  HArpy3Ku
omnpezensieTcs o popmyne

y=7 +Ryly (3.5)
rae

V- cpelHee MHOTOJIETHEE 3HAUCHHE MapaMeTpa;
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ﬂ},- AHOMAJIBHOC OTKJIIOHCHHC IIapaMCTpa, COOTBCTCTBYHOHICC 3aJaHHOM BEJIUYHHE

Ko5(Qc);

R, - koaddunment perpeccun mapamerpa.

DYHKIUN pacnpeaeJeHus1 U roJ0BOM X0/ pa3JIuYHOM 00eCIe4eHHOCTH
CYMMAaPHOTI'0 TEIJIOBOI0 NMOTOKA, IPOXOASIIEr0 Yepe3 HAPYKHbIEe OIPAKIACHUS B

Tamkenre

UI_HB'I' QCH'L}I
2000 1‘~ — N
500 7 |
L[_00
BOu .

|CEHT A PR

0 W 5

mapr) S
~500
~L000

~[ 600 |
; [

=-2C00  ~ | ' . i
1

1 1 | L | | 1

U Q.2 U4 0,6 0,8 1 PO MANKMRADHE]

Ko {3 MACHAOH [mla

puc.3.9

Ha puc. 3.9. mokaszansl (yHKIUM pacrpefeieHuss U TOJO0BOM XOJ Ppa3IudHOU
00eCIeYeHHOCTH BeMUUHbI Q¢ ;4 U151 KHUI0ro AoMa B yeinoBusax TamikeHta. OyHKIMH
pacmpesiesieHus, IOJIyYeHHbIE HAa OCHOBE PErpecCUOHHOrO aHallu3a, MOKa3aHbl
JUHUSMH, a TOYKaMH OO0O3HAYCHBI JaHHBIC, pACCUMTAHHBIC 110 JAHHBIM IS
OTIICTBHBIX JIET MPU KOHKPETHBIX TEIUIOTEXHUYECKUX XapakTepucThukax An A,

IIPUHATOM IpUMeEpe. XOpOoIIee COBIANCHUE JIMHUM U TOYEK CBUAETEIBCTBYET O
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IMpaBOMCPHOCTHU MMPCIJIOKCHHOTO METO4a OIIpCACIICHHA XApaKTCPHUCTUK

00CCIICYEHHOCTH rogoBOro xoaa rmapaMCcTpOB HAPYKHOI'O KJIIMMara.

3.3 I'oxoBoii pacxoa sHepruM HA OTOIVIEHUE M OXJIAJK/IeHHe MOMeIlleHUIl U ero
00eCIeYeHHOCTh

[ToTpebaeHue Temia Ha OTOIJICHUE 51 X0JI0/1a Ha OXJIAXICHUE MOMEILIEHUS CBSI3aHO CO
cTabuin3aleil BHYTPEHHHX TEMIIEPAaTypHbIX YCIOBUU. TpeOyemas TermioBas
MOIITHOCTh CUCTEMBI paBHA TEIJIOBOM HArpy3Ke W OmNpe/elieHre TpeOyeMoro pacxoaa
DHEPIrUU CBS3AHO C PACCMOTPEHHUEM TIOJ0BOIO WM3MEHEHHMS TEIUJIOBOM HAarpys3KHu.
[IpoAOMKUTENLHOCTh TMOTPEOJCHUsT TEIJIa Ha OTOIUIGHHE WJIM OTOIMUTEIBHOTO
IIEpUOJIa COOTBETCTBYET 4YaCcTH T0Ja, KOrJa TEIUIOBas HAarpy3ke Ha CHUCTEMY
ororuieHus: 6ombiie 0. [IpoaomKUTENIBHOCTS OTONMUTENHFHOTO TEPHOIa MOXKET OBITh
YCTAHOBJICHA W3 YHCICHHOTO WA TpadUyecKoro aHaau3a CpeaHEMECSYHBIX
3HAUGHUU CpelNHeW 3a BpeMs paboOThl TEMJIOBOM HAarpy3kh Ha CHCTEMY.
[IpennouTuTenbHee UMETh AHAIUTUYECKYIO (PYHKIIMIO U3MEHEHHUSI BO BPEMEHU roja
TEIJIOBOM Harpy3ku. [[ns omucaHus ToJoBOro Xoaa CpeAaHeil 3a Bpemsi padoTh
TEIUIOBOM  HArpy3KM  Ha  CUCTeMYy  JOCTaTOYHO  IEPBOM  TapMOHUKH

TPUTOHOMCTPHUUCCKOI'O pAda
e 281 5 )
”‘ED gf'.l_;' }*-':] US AR5 £ +hg LN AEE r

9 (S

Qco,- CpEIHEr0I0BOE 3HAUCHHUE TETIOBOM Harpy3ku, BT;
a,, D;-aMITIMTY Il TOJIOBOTO X0/1a Harpy3KkH, BT;

Z- BpeMs B UCUUCJIEHUU OT 15 siHBaps, CyT;

3HaueHMs AaMIUIUTY TEIUIOBOM HArpy3Ku ONpenesstoTes no Gpopmynam

'

Qo Oeox - Beo (3.7)
Ba- Qo - Beo,s (3.8)

®dopmyina (3.6) TpUBOAUTCS K BUITY
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Ben=Oeor +Aa mskaﬁs -84 - (3.9)
Aa-yod «4o (3.10)

%E:E

[IpaBOMEPHOCTh NPUHATOM AaIIPOKCHUMALMA TOJOBOTO XOJa TEIJIOBOM MOIHOCTH,
noTpediiieMoe Ha OTOIUICHHE, MOJATBEpKaaeTcs JaHHbIMH puc. 3.10, Ha KOoTOpoMm
MPUBEJICHO COIMOCTABJICHUE anmnpokcumanuu (3.9) (JiuHus) ¢ pe3yiabTaTaMHu pacueTa
CPEHECYTOUYHOM TEIJIOBOM HArpy3KM Ha CUCTEMY OTOIUICHHUS B OTJIECJIbHBIE MECSIIbI
roja. [lo marabIM puc,3.10 morpenHocTh anmpoKcuManu coctapisieT oT 3 10 8%, a
B CPEJIHEM MO BCEM IPECTABICHHBIM JIaHHBIM - 5,4%, 4TO MOKHO CUMUTATh BIIOJIHE
YIOBJIECTBOPUTEIBHBIM JIJI 1I€JIEM pacuera rogoBOro pacxoja ’Hepruu. Cremyer
OTMETHUTH, TAKXKE, YTO OTKJIOHEHHE T'OJ0BOTO XOJ1a TEIJIOBOM HArpy3ku OT OJIM3KOIO
K TAQPMOHHUYECKOMY CBSI3aHO B OCHOBHOM C XapaKTE€pOM HM3MEHEHHUSI TOTOKOB TEIlIa,
MOCTYIAIOIINX OT COJIHEYHOM paauanuu. B pacuerax, mpeacraBieHHbIX Ha puc. 3.10,
ObUTM TPUHATHI FOKHBIE (acaabl 37aHUE, JJISI KOTOPBIX BIUSHHE WHCOJSIUM Ha
TEIUIOBYIO HArpy3Ky B OTONHUTEIBLHOM Iepuojie Hambojee onrytumo. Kpome Toro,
rOJ0BOE XOJ MHTEHCUBHOCTH MPSIMON COJTHEUHOW paiMallii HA MMOBEPXHOCTHU FOKHOMU
OpUEHTAIlMU B HAWOOJIbIIEH CTENEHUW OTJIMYEH OT TapMOHUYECKOrO, YTO JIOJKHO
CKa3bIBaThCS Ha 3aKOHOMEPHOCTH T'0OJIOBOTO XOJa TEIUIOBOM Harpy3ku. s ¢acamos
JPYTUX OPUEHTAIMU TOTPEIIHOCTh AaMMpPOKCUMAIIMU TOJOBOTO XOJa TEIUIOBOM
Harpy3ku He OyJeT BBIXOJHUTH 3a YKa3aHHBIE BBIIIIE MIPEICITHI.

[IpunsTas anmpoKcuManus Mo3BOJIIET ONPEAECIUTD 1aThl HA4YaNIa, CYT.

= 555 []rnr
Zu = & arecos (- 55)(3.19)

M KOHIIa OTOIIUTCIIBHOT'O IICPUO/Jaa B CYTKAX

z, - Eg+ 35 arecos (- %“” (3.13)

H IPOAOJDKUTCIbHOCTH OTOIMUTCIIBHOTO IIEPHUOAa

65 Qeo,r
AZ bn =ZK~EH=‘% arccos (— H_) (3 14)
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['omoBoit pacxon Tersa Ha OTOIUIEHWE OMPEIENACTCS WHTErpUPOBAHUEM (PYHKIHUU
BPEMEHM MOTPEOJIIEMON TEIJIOBOM MOIIHOCTH B IIpeleiax Hadaja M KOHLA

OTOIIUTCJIBHOTI'O IICpUOJa:

£y
ron, -
0= Men | [Dugr*Aaos (25 = -8,)] a2 -
ZH

= M{',u (ﬂ{‘.u,r -I'j-ZDn *{4h Ag Sin %_5' AZ Dn) . (315)

AHanu3 moay4deHHBIX (OpPMyI MO3BOJMI YHNPOCTUTh HMX HamucaHue. PazmudHble
BapUaHThl (OpMyYJT IJIs pacuera NpOoAOJKUTENBHOCTA U FOJ0BOIO pacxoja TerJia Ha
otoruieHue npuseneHsl B [Ipunoxenun 4. B tabn. 3.3. npuBeaeHO COMOCTABIECHUE
BEJIMYUH TPOJOJKUTENBHOCTA OTOMUTENIBHOTO MEPUO/IA, ONPEIEIEHHOTO 1O TaHHBIM
puc.3.10. rpaduuecku u mno dopmyine (3.14). HomomnutenbHo B Tabdm. 3.10.
NPUBEJICHBl 3HAYCHHS yACHbHEIX Ha IM° miomamd dacana TpeGyeMbIX TOTOBBIX
pacxolloB TEIla Ha OTOIUIEHWE Ui NPHUHATHIX Ha puc.3.10 BapuaHTOB pacyera.
HNannble Tabn. 3.3. 1NOKa3pIBalOT BO3MOMKHOCTb HCIIOJIB30BAHUS  MPUHATON
annpokcumanuu. IIpaBoMepHOCTh anmpoKCMMalUU MOATBEPKIACTCS M JTaHHBIMU
Tabn. 3.4. B KOTOpPOM TIPUBEICHO COMNOCTAaBJICHHE  IPOJOKUTEILHOCTH
OTOIIUTENBHOIO TMEPHOJAa M YHCIA TIpagyCoOOHEHd 3a OTOMMUTENBbHBIA IEPHOL,
PAaCCUMTAaHHBIX IO TMPUHATOW anmpoKcuMauuu u omnpeneneHusx no [107]

XapaKkTepuCTUKH OTOIUTEIBHOIO IEPUOJIa, KOTOPBIE OIPEAENIECHBI II0 MEPEXOAY
TEMIIEpaTypbl HAPYKHOTO Bo3ayxa uepe3 +8°C, MpakTUUECKH COBIAIAIOT B CAMBIX
Pa3IMYHBIX KIUMAaTUYeCKUX 30HaX. OOecne4eHHOCTh TOJIOBOTO pacxoja Tera, B
OTJMYME OT OOECHEYeHHOCTH TEIUIOBOM Harpy3Kd Ha CHCTEMY, HE TOJIbKO
XapaKTepU3yeT pacipereseHHOCTh MoKa3aTessl Mo rojaM, HO MOXKET ObITh OAHOU U3
XapaKTepUCTUK HOPMUPOBaHUs sHepronoTpednenus. [Ipexe Bcero 3To OTHOCUTCS K
IUTAHUPOBAHMIO 3aM1aCcOB TOIUIMBA, KOTOPOE JOKHO Oa3upoBaThCsi HA 00OCHOBAaHHOM
BenuuuHe Kodpduuuenta obecneyeHHocTH. Cpeau mnorpeduTeneld, OYEBUIHO,
JOJKHA OBITh YCTaHOBJIEHA KaTErOPHUYHOCTb, KOTOPOM JOKHBI COOTBETCTBOBATH
KO3 PUIIMEeHThl 00ECTIEYEHHOCTH OTIYCKa TEIJIOBOM »HEpruu. T.K. MpHU TEXHHUKO-

SKOHOMHYECKOM OOOCHOBAaHHU B pacucT NpUHHUMAKOTCA IIPOTHO3MPYCMBIC pacxoda
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SHEPrUH, TO B CKPBHITOM BHUAE KOIPPHUIIMEHT OOECIEeUEeHHOCTH TOJOBBIX PAacXo/0B
OSHEPIrUM SBISETCS DKOHOMHYECKUM (PaKTOpoB. ITO OOCTOATENbCTBO TpedyeT
CIELUUAIIBHOTO  HCCJIEJ0OBaHUsA, KOO BBEICHUE B HKOHOMHYECKHE PACUETHI
00eCIIEYEHHOCTH PACXOJIOB JHEPrOPECYpCOB MOXKET CYIIECTBEHHO W3MEHUTH
MPEACTABICHNUS] O PKOHOMHUYECKOH IenecooOpa3HocTu penieHuit B obmactu CKM.
[Ipu wunHTEerpupoBaHus (QYHKUMNA TOMOBOTO XOJa TEIUIOBOM HArpy3kd CIeayeT
YUUTHIBATh ACUHXPOHHOCTH pacmlpeiesieHus: 00eCeYeHHOCTH B OTIEIbHBIE MECSIIbI
OTOMUTENBHOTO TEpHo/a, KoTopas Bcerna umeeT Mecto. [losiBieHne kakoro-imoo
rojia WM €ro 4acTu ¢ OJMHAKOBOM 0OECIEUEHHOCThIO MapaMeTPOB KJIMMaTa BO BCEX
MecAIIaX MaJIOBEPOSITHO. DTO OOCTOSITENILCTBO, OTMEUeHHOE B [3 1], miumtocTpupyercs
JaHHbIMU puC. 3.11., Ha KOTOpOM MpUBEACHBI ABE (QYHKIIMU PACTIPEACIICHUS Yuciia
IpajayCoOJHEN 3a OTONUTEIBHBIN IEPUOL B Y preHue.

W3 puc. 3.11. BuaHo, uto GyHKUUS pacnpeneicHus: (JIMHUA 2), TOCTPOEHHAs TI0
pe3yapTaraM pacueTa CYMMbI TpaJyCOJHEW B OTHAEIbHBIE TOJla, CYIIECTBEHHO
oTnu4yHa OT (PyHKIMU pactpeaeneHus (uaus [), TOCTPOSHHON MO TOAOBOMY XOIY
TeMIepaTypbl HAPYKHOTO BO3JlyXa C OJIMHAKOBOM OOECIIEUEHHOCThIO BO BCEX
Mecsiax roja.

3.4. TonoBoii pacxoa IHEPropecypcoB CMCTEM KOHAUIMOHMPOBAHUA BO31yXa U
ero o0ecne4YeHHOCTh

Cucrembl KOHAUIIMOHUPOBAHUS BO3yXa MOTPEOIISIIOT TETUIOBYIO DHEPTUM HA HarpeB
BO3/1yXa, MCKYCCTBEHHBIA XOJIOJI HAa OXJaXJEHUE BO3AyXa, J3JEKTPOIHEPIUI0 HaA
MIPUBO/] BEHTUJISITOPOB U IUPKYISIIUOHHBIX HACOCOB, BOJAOMPOBOIHYIO U O0OOPOTHYIO
BOJY Ha 00pabOTKy BO3/IyXa B OPOCUTEIBHBIX KaMepax U rpaaupHsax. MHorooOpaszue
KOHCTPYKTHUBHBIX PEIICHUM YCTAaHOBOK KOHIUIIMOHHWpoBaHus Bo3ayxa u CKB,
pasHooOpasue pexuMa paboThl CHCTEM OIPENEsSiOT HEOJHO3HAYHOCTh pPEXHMa
NMOTPEOICHUST SHEPTOPECYPCOB Pa3NUYHBIMU CHUCTEeMaMu. BmecTe ¢ Tenma, MOXKHO
BBIJICJIUTh HEKOTOPBIE OOIIHME 3aKOHOMEPHOCTH, TTO3BOJISIONINE MOJIYYUTh UCXOTHBIC

(dbopMyIIbI 7151 pacdyeTa roJOBBIX 3aTPaT IHEPrOPECYPCOB.
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Ouepronorpedbnenne CKB mnpsMo cBs3aHO C H3MEHEHHEM B TEYEHHE Tofa
apaMeTpoB HapyKHOIo Bo3ayxa. CucTeMbl KOHAUIIMOHUPOBAHUS BO3/1yXa B 00ILEM
cillyqae paboTaroT 4YacTh CYTOK, MPUYEM padouee BpeMsi MOXKET MPUXOJUTHCS Ha
pasHoe Bpemsi. [ToaTomy npu pacuete rooBbix pacxonoB sHeprun CKB HeoOxoammo
aHaJIM3UPOBaTh TOJIOBOE XOJI NAapaMETPOB HAPYKHOTO BO3/yXa B Pa3IMUYHBIE Yachl
CYTOK WJIM CPEIHUX 3HaYEHUH 32 ONPE/IETEHHYIO YaCTh CYTOK (CMEHY).

AHanu3 JaHHBIX O TEMIEpaType W DSHTAJIbIMM HApPYKHOTO BO3/yXa,
IPUBEIECHHBIX B [27] B BUJIe CPEAHUX 3a NEPBYIO, BTOPYIO U TPEThIO CMEHBI (Kaxkaas
NPOJOJDKATEIPHOCTBIO 8 W) TIOKa3ajl, 4YTO TOJOBOM XOJ IapameTpoB

YIOBJIETBOPUTENBHO ANIIPOKCUMUPYETCS TPUTOHOMETPUUECKON PyHKITEH

i

|& -1 )
g:gr-l" I':I".LJ Uﬂskﬂﬁﬁ 8 Igl}"'ll (316)

rae Yr- CPEAHEr0JI0BOE 3HAUCHUE NTapaMeTpa;

Ay- aMIUIMTyJia mapaMeTpa, onpeeseMas Kak pasHOCTh 3HAYEHUHM IapaMeTpa

B HIOJIC U SSHBAPC

_Ya - Yy
Ay="2 (3.17)

Z - BpEMs B CYTKaX B UCUHUCIICHUU OT 1 sSTHBapsL.

JleTHsas ammuTyna, npuMeHseMas Ipu pacuere pacxoaa xonona CKB, pa3na:

Ayr=Ya -y (3.18)

3UMHSS aMIUIUTY1a, IPUMEHAEMAas IIPU pacueTe pacxoja TeIla paBHa!

Ays=Ur-Ys (3.19)
XapaKkTepuCTUKHA TOJOBOTO XOJa BIArocoAEepKaHHs MOTYT OBbITh MOJYYCHBI 10

3aBUCUMOCTH BJIAroCOACPIKaHMA OT TCMIICPATYPbI U OHTAJIBIINH.

J-1
d- %5 (3.20)

[Ipyn onpeneneHUU TOJOBBIX PACXOJ0B SHEPIHMHM pacyeT CIEAyeT MPOBOAWUTH IS
KOKJIOTO 4Yaca pabOThl CHUCTEMBI C MOCIEAYIOINIMM CyMMHUpOBaHHEM. Bo03MOXHO
ONpENENICHUE pPAcXoAa HSHEPrUM M B YIPOILEHHON IOCTAHOBKE, HCHOJb3YIOLIEH

CpeAHue 3a BpeMs paboThl CUCTEMbI 3HAYEHUS TapaMeTPOB BO3yXa.
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BriBoawbl 1o 3 riiaBe

1. OnpenensioliuM MOpU  pacyeTe TOJOBBIX pACXOJOB DSHEPrUUd CUCTEMaMU
KOHJIUIIMOHUPOBAHUSI MHUKPOKJIMMATa SIBJISICTCS BOIPOC BBIOOpAa MOJEIM T'OJOBOTO
M3MEHEHHUS TapaMeTpoB KJIMMarTa.

2. Hcnonws3oBanue sl pacdyeTa TOJOBOTO pacxoja »HHEPruh CHUCTEMaMU
KOHJAUIMOHUPOBAHUSI ~ BO3AyXa  BEPOSATHOCTHOIO METOJIa  MpPEACTaBJICHUA
KJIIMMaTUYECKUX MapamMeTpoB JaeT BEIUYMHY T'OJIOBOIO Pacxojia ¢ HEONpPeaeICHHOM
00€CTICYCHHOCTRIO M TIOTOMY HE  SBIAETCS  KOPPEKTHBIM. [IpumeHeHwue
BEPOSTHOCTHOTO METOJIa, UCMOJB3YIOIIEro (PyHKIMH paclpeesieHus] mapameTpoB,
CBS3aHO C PAJAOM TPYAHOCTEH NPUHIUIHAIBHOTO Xapakrepa (MHOTOMEPHOCTD
pacrpeniefieHdss) W BBIUYMCIWUTEIBHOTO TOpsiaKa (cHeruangbHas — TpyJoeMKas
00paboTKke KJIMMaTa).ITOT METOJ HE CJeAyeT UCIOIb30BaTh MPU pPacyeTe T'OJOBBIX
PacXo0JI0B SHEPTUM CUCTEMAMHM.

3. Hawumbomee oTBevaronmmM 3agadaM ¥ METOJIOJIOTHH HACTOSIIEH paObOTHI SBISETCS
MPEACTaBIICHUE IMApaMETPOB HAPYKHOTO KJIMMaTa C TMOMOIIBIO CPEIHEMECIYHBIX
3HAYEHUM MapamMeTpoB HAPYKHOTO KJIWMaTa, JOCTOMHCTBO KOTOPOTO COCTOHUT
npexae BCEro B MPOCTOTE M JOCTYIMHOCTH MOJOOHBIX JaHHBIX. Takue JaHHBIC
JIMILICHBl TPUHLUUIMAIBHON HEKOPPEKTHOCTH, OTMEUEHHOM Uil BEPOSITHOCTHOU
MOJCIIH KJUMara, OJTHAKO 001a7af0T HEIOCTATKOM YMEHBIIICHHOU
WHPOPMATUBHOCTH,  KOTOPBIM, BOpOYEM, HE  SBISETCA  CKOJIbKO-HUOYIb
OTPEACIISIOITUM.

4, l'omoBoii xoa mapaMeTpoOB HApy)KHOTO KJIMMaTa HMEET OIpe/e/ICHHbIC
3aKOHOMEPHOCTH, B OOJbIIEH WM MEHBIIEH CTENEHU BBIPAXKEHHBIC IS KaXJ0ro
rnapaMeTpa B Pa3IMYHBIX KJIMMAaTHYECKUX 30HaX. BBIpaKEHHOCTH T'OJOBOTO XOJ1a
MO3BOJISIET B OOJIBITMHCTBE CIy4aeB HCIOJIB30BaTh JJI allPOKCHMAIIMU T'OJ0BOTO

X0Jla MapamMeTpOB MEPBYKD T'APMOHUKY TPUTOHOMETPUYECKOIO Psifa, YTO, B CBOIO
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ouepellb, JA€T MPOCThIE aHAJTUTUYECKHUE PEIICHUS] MPU pacyeTe T'OJO0BBIX PaCXO00B
sHeprun DKM.
5. AHalIi3 ToAOBOTO XOJa PEe3YJIbTUPYIOIIECH TEMIEpaTyphl HAPYKHOU CpEabl
YKa3blBa€T Ha ON[YTUMOE BIJIMSHME B TEUCHHE 3HAYUTEIBHOM YacTH Toja
JUTMHHOBOJIHOBOTO ~ JIYYHCTOTO  TEIJIOOOMEHAa Ha HAPYXHBIX  IMOBEPXHOCTSIX
OrpaxeHuid, HauOosee 3HAUNMOE B FOXKHBIX KIUMAaTUUECKUX 30HaX.
6. YBenmuuuTh MHOOPMATHUBHOCTH CPETHEMECSYHBIX IapaMEeTPOB HAPYKHOTO
KJIUMaTa  MOXHO  IIyT€M  PaCCMOTPEHHS  MEXIYroJIOBOM  M3MEHUYMBOCTH
XapaKTepUCTHUK KJIMMaTa Ha OCHOBE MOHATUSI 00ECTICUEHHOCTH TOJJOBOTO X0/1a.
7. AHanmu3 00eCIeYeHHOCTH TOJI0BOTO X0Ja IMapaMeTpOB HApPYKHOTO KJIMMaTa U
OOYyCJIOBJIEHHBIX HWMH TEIUIOBBIX TIOTOKOB, TMPOXOJAIIUX Yepe3 HapyKHbIC
OTPaXJECHUS, CBHUJETEIBCTBYIOT O CYIIECTBEHHOW PaCHpEeACICHHOCTH IO ToJiaM
BEJIMYMH TEIUIOBBIX MOTOKOB. IIpy 3TOM OTKJIOHEHHUS BEJIWYUH MOTOKOB OT CPEAHHUX
MHOT'0JIETHUX COMOCTABUMBI C BETUYMHAMHU CPETHUX MHOTOJICTHHX.
8.  XapakTep roJioBOro M3MEHEHHUs TEIUIOBOM HArpy3KM Ha CUCTEMbI OTOILJICHHS,
BEHTWISIIMM W KOHJAWIIMOHUPOBAHUS BO3JyXa MOXET OBITh CHUCTEMATHU3UPOBAH B
BUJIC€ JIBYX THUIOBBIX IpaUKOB, B 3aBUCUMOCTH OT peXHMa pabOThl OCHOBHOE U
(hOHOBOM CHCTEMBI.
9. AHanu3 TOJOBOTO XOJIa TEIJIOBOW HArpy3Kd Ha CHUCTEMbl OTOIUICHHUS JJIsi
MPE/ICTABUTEIIBHBIX KJIMMATHYECKHUX 30H II0Ka3ajdl BO3MOXHOCTb TapMOHHYECKOM
anmpoKCUMalMi, Ha OCHOBE KOTOPOW MOCTPOEH METOJ| pacueTa roJOBOTO pacxoja
TeIJla Ha OTOIUICHHWE, TMO3BOJISIONIUN MMOJTYyYUTh BEJIWYHMHBI pacxoja MpH pPa3HbIX
crioco0ax OTIyCKa TeIula Ha OTOTUICHHUE.

I'maBa yerBeprasi. JPPEeKTUBHOCTH IHeprocéeperaUIuXx Mep B CHCTeMe
KOHJIMIIUOHUPOBAHUS MUKPOKJIUMATA

[Ton »Hepretmueckoli 3S(PQPEKTUBHOCTh cOeperapmmx MEp OHUMACTCS
DKOHOMHUSI ~ DHEPreTUYECKUX  pPecypcoB,  BO3MOXKHAas  MOpU  COOJIOJICHUM

orpaHnyuBaroImMXx yciaoBuil. O00cHOBaHUE Mep TpPeOyeT Hapsiay C TUTMEHUYECKUMU
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U TEXHUYECKUMHU OTrPAHUYCHUSIMU, OIPEACIUTh YCIOBUS UX 3IKOHOMHUYECKOU
11e71eCO000pa3HOCTH.

4.1 DKOHOMHYECKH I11eJIecO00pPa3HbIil YPOBEeHb TEILIO3AIIUThI, pa3Mepbl
OpPUEHTAIMS 31AHUS

AHaM3 BIWSHHUS TIapaMETPOB 3JIaHUS Ha DHEPromnoTpedsieHHe MoKasal, 4To B
HauWOOJIBIIIEH CTENMEHW TOJOBOM pPAcXOJ DSHEPTUU 3aBUCUT OT TEIUIO3AMIUTHI H
repMETU3AIlMM  HApYXKHBIX OTpPaXKJACHUM, CTENEeHH OCTeKIeHus (dacajoB W
COOTHOIIIGHHUsI pa3MEpOB 3JIaHUSl B IIJIaHE U IO BBICOTE IIPU COOTBETCTBYIOIICH
OpUEHTAIlMU CTOPOH. BapbupoBaHWEe Ha3BaHHBIX KOHCTPYKTHUBHBIX XapaKTEPUCTHUK
CKa3bIBACTCS HA HW3MEHEHUM KAMUTAJIOBIOXCHUN B OrpPaXJICHUS W CHUCTEMBbI
OTOIUICHUSI-OXJaxAeHus 31anus. [loaToMy 3agadya ux BbIOOpa SIBISETCS TEXHUKO-
SKOHOMHYECKOH.

DKOHOMHUYECKHH IIe7eco00pa3Hoe pelieHrne JOJDKHO YAOBICTBOPATH YCIOBHIO
MUHMMYyMa MPUBEJAEHHBIX 3aTpaT. [Ipyn onTuMu3auu ypoBHS TEIIO3alldTa 3AaHUs

(GYHKIIHIO IPUBECHHBIX 3aTpaT 1eiaecooodpasno [10] mpeacraBuTh B BUE
H:ﬁ‘f[; +r 3 (4.1)

rae
C - KanuTaJOBJIOKEHHS B OTPAXKICHUS WIH CUCTEMY, CYM,;
D - BKCIUTYaTallMOHHBIC 3aTPaThl HA OTPAXKIACHUE U CUCTEMbI, CYM/TOJ;
£ - Koo (pUIMEHT MPUBEICHUS IKCIUTYaTAIlMOHHBIX PACXO/IOB;
M - KO3 GUIUEHT CPOKa CITYKObI KOHCTPYKITUU WJIH CUCTEMBI;
N3BectHO, uTO (yHKIMS TPUBEICHHBIX 3aTpaT OT IapaMeTPOB 3JaHHUS HE
ABJSICTCS. MOHOTOHHOW W paccMaTpuBaeMasl — 3ajada  sIBJSIETCS  3aJadeu
MMapaMETPUUYECKOW  ONTUMHU3ALMUA.  [EIUIO3AIMTHBIE  CBOMCTBA  OTPaXICHUM

XapakTepu3yroTcs Kodd@uiMeHTaMu Teruionepeaadyn kK; , BEIMYUHBI KOTOPBIX HE
JIOIKHBI ~ TIPEBHIINATh  3HAUYeHHMs K;rp , COOTBETCTBYIOIIME Tpebyemomy

COIIPOTHUBIICHUIO TEIUIoNepeaaue. BeeaeM nepemMeHHslil napaMerp
Y - ki
ki, mp (4.2)
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Ha KOTOpbIM Hamaraercs orpanudyenue ¥ = 1. MHexons w3 BwIBOAA,
3¢} (HEKTUBHOCTH TMPONOPLHUOHAIBHOTO YCWICHHS TEIUIO3aIUThl BCEX OrPaXKACHUN
31aHUSA, MPEIJIOKEHHBIM ITapaMeTp MOKHO CUMTATh UYHCICHHOW XApaKTEPUCTUKOU

YPOBHS Teruo3amuTel 31anus. [1o mepe cHmkenus ¥ oT | ypoOBEHb TEMIO3aIINUTHI

Oynetr Bo3pactarh. CrerneHb ocTekieHHs (acamoB B HacTosuied paboTe MPUHSTO

XapakTepu3oBaTh Kodpduimente ¢. BennunmHa oOrpaHnYMBacTCS MHHUMAIbHBIM
3HaYCHUEM @,,, HCXOMAs U3 00ecreyeHnus yCIOBUIl €CTECTBEHHOW OCBEIIEHHOCTU B
noMmeuneHusX. BepxHsas rpaHuua ¢, ONpEIeNsieTcs YCIOBUSMU KOMGOPTHOCTU

TEIUIOBOM 0OCTaHOBKH. PerieHue 3agaun BhIOOpa YKOHOMHUYECKH II€JIECO00Pa3HbIX
3HAUYEHHUM, TMPHUHATHIX K PACCMOTPEHUIO IMapaMETPOB, COCTOUT B HCCIIEIOBAHUU
bynkuun Il HECKONBKUX TEPEMEHHBIX HAa IKCTPEMYM C YYETOM OrPaHHYCHUH.
[IpuHIIMTIHATFHO BO3MOJKHO 3amucarh (YHKIMIO TPUBEACHHBIX 3aTpaT OT BCEX
Ha3BaHHBIX MTAPAMETPOB, OJTHAKO TaKas 3amuch OyAeT O4eHb rpoMo3nikoi. [ToaTomy
pemieHre pa3o0beM Ha 4YacTH, HE Hapylas IMpH STOM LEJIOCTHOCTh 3amayu. Ha
MIEPBOM JTare OMpeeinM IefiecooOpasnbie 3HaueHus ¥ u ¢ Ui Kaxaoro dacana
3JlaHUs, HA BTOPOM - IIeJieco00pa3Hbie 3HaUeHHs pa3MepoB A 1 B u BBICOTHI 31aHUS

H B memom.

[Ipu omnpenenennu ¥ u @ 11 pacagoB pa3aIuyHOW OPUEHTALMSI OIPAaHUYUMCS
pPacCMOTPEHUEM 3a/1aud TOJBKO Ui XOJO0AHOU YacTu roja. [IpuBeneHHbIe 3aTpat Ha
orpaxnenus 1 CO B (QyHKIIMM TapaMeTpOB TEIUIO3AlIUTHI, OTHECCHHBIE K 1M
riomaau ¢gacaaa, paBHbI

\
r.=-. _I‘rJ ) Hrf"-:- -flj.lr:l"n ' dh,'- _'“ ‘f ¥ \u.'i""f rm:?] LK D ljrjm<1I '{ +
+f M+ ﬂt:u‘é‘ﬁmq we 4 *'Er*j W+ €0, 7 Pes W d*E q_r+ Al ) +

AL o f + Al ..l‘ 1 -3 I i | - "
I" i‘il’_ ¥ -,_ 1 _r '1 ||' AL i I_r a E'_.ul'. r"ll-l:lﬂ .._ I"_'I:‘_ I‘+"I .1| {I} , |'_-'h \-'I'“
Qe aqeh)-(glaragy) 1 SNt GL Y

4.3)
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rac

Ase, Ack, Aco- TOTM OTUHCIICHUN HA aMOPTHU3ALMI0 M TEKYIIUH pPEMOHT Hapy KHBIX
CTE€H, OKOH U CUCTEMBI OTOTUICHWS;

Chc:rp> Coxerp~ YEJIBHBIE KAIIUTAIOBIIOXKEHUS B HAPY/KHBIE CTEHBI U

OKHa, COOTBETCTBYIOLIIE TPeOYEMOMY COPOTHBICHHIO TEILIONepeaade, Cym/m;
AC,., Co- YOCTBHOE yIOpPOXKaHWE CTEH W OKOH MPU TEepexoie OT Tpedyemoro kK
MEHBIIIEMY COIPOTHBIICHHIO TEIUIONEpeaade, Cym/ M,

C;, C,- CTOUMOCTB TETIOBOM M DJIEKTPUUYECKON dHEPTUH, CyM /BTy;

AN- yaenpHOE COKpaIeHne roA0BOr0 pacxo/ia AIEKTPOIHEPTUHA Ha OCBEIICHUE TIPH
YBEJIMYCHNH ECTECTBEHHO OCBEIICHHOCTH TIOMEICHHS, KB4/ M%;

Coc- yIenpHast CTOMMOCTh CHCTEMBI OTOTUICHHSI, cyM /BT;

2
Oie, AQ- XapaKTEpHBIC TETUIOBBIE MOTOKH, MPOXOISIIKNE Yepe3 OKHA U CTEHbI, BT/M

3aBUCHUMOCTh IKOHOMUYECKH I1e71ecO00pa3HOM CTeneHr OCTeKIIeHHs (hacaioB 31aHus

B YCJIOBHUSX TallIKeHTa
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4.2 I ¢pekTUBHOCTH Mep M0 COKPAIleHHIO Tem10Boi Harpy3ku Ha CKM
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PaccmoTpeHHass B mOpeablAylEeM pas3felne METOAUMKAa BbIOOpa KOHCTPYKTHBHBIX
napamMeTpoB M IapaMeTpoOB TEIUIO3alIUThl 3[aHUS  TO3BOJISIET  OJHO3HAYHO
ONpPENETUTh HSKOHOMHUYECKH OOOCHOBAaHHBIM YPOBEHb TEIUIOMOTPEOTICHUS Ha
OTOIUJICHHE.

[Tonmy4yeHHble BBIBOJBI MOTYT OBITb B OCHOBHOM pAaclpOCTpPAaHEHbI U Ha
oOIIeCTBeHHbIE 3/1aHus. B 00IIECTBEeHHBIX 3[JaHUSIX NEHCTBYIOT ABe cucteMsbl - CO u
CB umu CKB. Ha3znaueHue AByX MOCIEIHUX COCTOMUT MPEXJIE BCEro B 00ecreueHun
BO3/lyX00OMEHa B MOMEIICHHH, MOTOMY B HJeajie pacxo]l BO3/lyXa B HUX JIOJDKEH
ObITh MUHUMAJIbHBIM, TpeOyeMmbIM IO caHUTapHOM HopMme. IIpu Takom pacxone
Bo3ayxa BbiojgHeHMe CB u CKB ¢yHKImMil TepMOCTaOMIM3UPYIOLIUE CUCTEM B
TE€YEHUE rojla BO3MOYKHO MPU MAaKCUMAJIbHOM CHW)KEHUH TEIJIOBOW Harpy3KH, O 4eM
CBUJETENBCTBYIOT JaHHBIE pa3jieiia. B NpuHATON MOCTaHOBKE, KOTJa pacxoj] BO3Ayxa
B CB u CKB onpenensercs CaHUTapHOM HOPMOM, SKOHOMHUYECKHE ITOKa3aTesn
CUCTEM HE 3aBUCAT OT KOHCTPYKTHMBHBIX MapaMETpPOB M YPOBHS TEIJIO3AIIUTHI
3/laHUs, 4YTO HE TpeOyeT BHECEHUS KOPPEKTUB B pa3paOOTaHHBIA METOJ BbIOOpa
nocienqHux. OJIHaKO TpU 3TOM JIOJDKHBI OBITh OINPEAENCHbl M OLEHEHBI C
HPKOHOMHUYECKON TOYKM 3pEHUsI MEPOINPHUATHSA IO CHHXKEHHMIO TEIJIOBOM Harpys3kH,
KOTOpBIE MO3BOJISUIN Obl 00XOJUTHCS MUHUMAJIBHBIM KOJIMYECTBOM Bo3ayxa B CB u
CKB.

Cuamxenue teroBoi Harpy3ku Ha CB u CKB B Temnnoe Bpems roja HOCTUTaeTCs
VCIOJIb30BAHUEM  COJIHIIE3AUIUTHBIX YCTPOMCTB. YUET KalUTAJOBIIOKECHUN B
HECTAllMOHAPHYIO COJIHLE3AIIUTy IMpU BBHIOOpE NapaMeTpoB 3HaHUS BpsA JiU
nenecoodpazen [40] . CranmoHapHbBIE CONHIIC3ANTUTHBIE YCTPOMCTBA MPHUBOIAT K
YIOPOKaHUIO HAPYKHBIX CTEH M YBEJIIMUEHHUIO pacxo/ia Teruia Ha oTomieHue. O6a atu
daktopa Moryt OBbITh YYTeHBl MOACTaHOBKOH B ¢opmynsl (4.4) u (4.5)
COOTBETCTBYIOIIMX  3HAYEHUM, YTOYHEHHE KOTOPBIX OJIHAKO HE  BHECET
CYLIECTBEHHOI'O M3MEHEHUsT B pe3yibTaT. B cpenHux mMpoTax BIUSHUE
COJTHIIE3AIIMTHI HA TOJJOBOM PacXoj MaJio M3-3a OOIIEr0 Majoro BIUSHUS COTHEYHOU

paauanuy B XOJIOAHBIM Tiepuoi roga Ha TH. B r0XHBIX pallOHax, rie BJIUSHUE
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COJIHEYHOM panuanuu Ha TH Benrko, B TOM 4MCIE U B XOJIOJTHOE BPEMSI T'0O/1a, MAJIbIM
OKa3bIBaeTCAd TOJOBOM pacxojn Temia Ha ortorvieHue. Kpome Toro, BiusHHE
COJIHLIE3AIIUTHI HA PACXOJ SHEPIHHU B XOJOJHOE BPEMS I0Jla CHUKAETCSA MPHU MaJou
CTETICHU OCTCKJICHHsI (pacaaoB.

[Ipu oneHke IKOHOMHYECKUX YCIOBUN HMCIOJIB30BAHUS BEHTUJIMPYEMbIX OKOH
BO3MOXHBI JIBa ciiydasd. B mepBoM, koraa mo HopMam B 3/1aHUS CIIEYET MPUMEHSTh
JIBOMHBIE OKHA, MEPEeXoJ K TPOMHOMY OCTEKJIECHHIO CBS3aH C JOMOJHUTEIbHBIMU
KalMTAJIOBJIOKEHUSAMH B OKHO. Bo BTOpoM, Korja TpolHBIE OKHa B TOMEIEHUU
COOTBETCTBYIOT TpPeOyeMOMY CONPOTUBJICHUIO TEIUIONEpeaaye, IONOTHUTEIbHbIC
BJIO’KEHUSI B OKHA OTCYTCTBYIOT. B 00oux ciyyasix cokpaiiaercss BO3AyXOOOMEH B
NOMEIICHUH B TEIUIOE BpeMs rojia, a CIeA0BaTebHO KanuTanoBioxeHus B CB win
CKB, u umeercs 5KOHOMUS IEKTPOIHEPTUH U pacxoda UCKyCCTBEHHOTO Xojonaa. B
IIEPBOM CJIy4ae, KpOMe TOrO Iepexo]l K TPOMHOMY OCTEKJIEHUIO AET CYIECTBEHHYIO
HPKOHOMMIO TEIlIa Ha OTOIUIeHHE. Bo BTOpoM citydae, 3KOHOMMUSI TeIljla Ha OTOIIEHUE
HEBeJIMKa. 3a CYET COKpalleHMsI pacxoja BO3AyXa B OOOMX ClyyasiXx SKOHOMHUTCS
TEIJI0O HA HAarpeB BEHTUJISIUMOHHOrO Bo3ayxa. OJHAKO Takas SKOHOMHS BO3MOXKHA,
€CJIM BBITSDKHOM BO3JIyX HE HAINpAaBIAETCA HAa PEUUMPKYISILUIO WIA HET YTHIM3ALUs
€ro TeruIa.

O06o0uias M3M0KEHHOE, OTMETHM, YTO MPHU BBINOJIHEHUH YCIOBHUS, KOTOpPOE
OINpENeNsieT BO3MOXHOCTh TPUMEHEHHUS BEHTHJIMPYEMBIX OKOH TOJBKO IpHU
OTCYTCTBUM  PEUUPKYJSIIUM M YTWIM3alMM  TeIla  BBITSHKHOTO — BO3]yXa,
sHepreruyeckass d¢pdexrtuBHocTh 3TOoM Mepnl cHmwkeHus TH na CB u CKB
OKa3bIBAETCA JOCTATOYHO BBICOKOM- JlocTMraemoe Mmpu 3TOM COKpalIeHUE pacxoja
BO3JlyXa MO3BOJISIET COKPATUTh PACXOJ DHEPrUU Ha €ro oOpabOTKy M MEepeMelleHHe
Ha 14%, a Takke oOecneyrBaeT COKpalleHre NPUBEACHHBIX 3aTpaTr, YTO TOBOPUT U
00 PKOHOMHUYECKOM 2PPEKTUBHOCTH BEHTHIIUPYEMBIX OKOH.

Hcnonb3oBaHne HOYHOTO MPOBETPUBAHUSA MOMEMICHUN OOIECTBEHHBIX 3IaHUM
TUTsi cHbKeHust TerioBoi Harpy3ku Ha CB u CKB B Temoe Bpems rona He TpeOyer

JOINIOJTHUTCIIbHBIX KAl TaJIOBJIOKCHUM. HOG)TOMy HET Ha,Z[O6HOCTI/I B OICHKC
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HSKOHOMUYECKUX  YCJIOBHMH  II€IECOOOPA3HOCTH  NPOBETPUBAHMS, a  MOXHO
OTPaHUYUTHCS JIUIIb PACCMOTPEHUEM YHEPIETUUECKUX YCIOBUM.

Kpurepuem nenecooOpa3HOCTH HOYHOTO MPOBETPUBAHUSI MOMKET CIYKUTh
OTHOILIEHHE TOJOBOI0 Pacxola 3JIEKTPOIHEPIUU HA OXJIAKICHHE U IEPEMEILECHUE
BO3/yXa B CHCTEMAx B JIByX pacCCMaTpUBAEMBIX CIIydasiX.

JInsi TPUTOYHBIX CHCTEM BEHTWIALHUHU PACXOJ JJIEKTPOIHEPTUU CBSI3aH TOJBKO C

IIPUBOAOM BCHTHUJIATOpPA U OTHOCHUTEJIbHBIN FO,Z[OBOﬁ pacxona SHCPIrun paBCH

AT = (4 NI E AR
Nrug_:\;{:; 1+ 82, \'m 1IJ:|“-{»_') ”
‘ | (4.5)
- a -
(00 [1e 8 (A -1 -on
, 7rE0 )/ - 365 \ 0,375 / (4.6)

[IpuHAB W11 PaCCMOTPEHHOTO ITPUMEPA NOTEPHUM ABJIICHUS B BEHTWIALIMOHHOW CETH
84

P=400 Tla, AZ,; = f , Aty,=1°C, monyunm 7t = 0.64 1 npu AZy; = —

365
46 84 1
s 3600 1H365 0035 gams .
T°A 4380 46 | -
1+ 3¢5+ 0,64

T.e. UCHONB30BAHME HOYHOTO MPOBETPUBAHUS DSHEPreTUUYECKU OKa3bIBAEMCS
nenecoobpasueiM.  Mcmosib3oBaHWE HOYHOTO  TMPOBETPUBAHMS,  MO3BOJISIONICE
COKpaTUTh  pacxojJ  MPUTOYHOTO  BO3AyXa, TMPUBOJUT K  COKpAIICHUIO
kanutaiosioxenuii B CB u CKB. [losTomy MOIHO yTBEpK1aTh, UTO PACCMOTPEHHAs
Mepa cHikeHus: TH sBIISIETCS SKOHOMHUYECKH 11€51eCO00pa3HOM.

B  paccMOTpeHHBIX mOpuMeEpax TOJ0Basi AKOHOMHSI  BJIEKTPOIHEPTHH  TPHU
WCIIOJIb30BAaHUN HOYHOTO TpoBeTpuBaHus coctaBuia st CB 1550 xkBtu/ron wim
83%, a st CKB 177 kBta unu 15%. C yyeTom 3KOHOMUM MCKYCCTBEHHOT'O XOJI0Aa
COKpaIlleHuEe roI0BOT0 pacxoxaa snekrpodneprust B CKB mocturaer 25%.

[TomumMo sHepreTHdeckoil >PGEKTUBHOCTH BEHTHJIMPYEMBIX NEPEKPBITUNA MOMKHO
TOBOPUTH 00 MX KOHCTPYKTUBHOM IPEUMYIIECTBE, MO3BOJISIIOIIEM CHU3UTH BBICOTY
ATaXa Ha CYeT OTKa3a OT MOABECHBIX MOTOJIKOB, B KOTOPBIX MPOKIAIbIBAIOTCS

BO3YXOBO/HbI. DKOHOMUYECKas I_ICJICCOO6p8,3HOCTL HCITIO0JIb30BaHUA BCHTUIIHMPYCMBIX
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MEPEKPBITUA  OYEBUAHA. JIOMOJHUTENBHBIE KANWTAJIOBJIOXKEHHUS, CBSI3aHHBIE C
MIPUCOEANHEHUEM ITyCTOT B MEPEKPBITUSAX K CETU BO3AYXOBOJOB M YCTPOWCTBOM
BO3IyXOPAaCHpeICTUTSIIBHBIX ~ OTBEPCTUHA B TEPEKPHITHSIX HE MOTYT  OBITH
COIIOCTaBUMBI C COKPAILICHUEM KaIlUTAIBHBIX BJIOKEHUW B CHCTEMY W SKOHOMUEHU
HHEPTUH, HE TOBOPS 00 OTKAa3€ OT MOJIIMBHBIX TOTOJKOB.

Bentunupyemple TEPEKPHITHS MOTYT OBITh KpoMmMe Toro 3¢HEeKTHBHO
UCIIOJB30BaHbl U JUIsl CHWKEHHUS PacXo/Ja TEIUIa Ha HAarpeB BEHTHISILIUOHHOTO
BO3/lyXa B XOJIOOHOE BpEMs roja.

Camxenne teroBod Harpy3ku Ha CB u CKB, mno3Bosnsironiee COKpaTuTh
BO3JIyXO0OMEH B TEIUIOE BpeMs rojia MPaKTUYECKH JI0 CAHUTAPHOU HOPMBI, JOJKHO
COIIPOBOXJIATHCSI CHUKEHUEM HATPY3KH HA CUCTEMBI B XOJIOAHOE Bpems roga. Muaue,
B XOJIOJIHOE BpeMsi roja He OyJIeT BO3MOXHOCTH COKpPaTUTh BO3yXOOOMEH 0

MHUHHUMAJIBHOTO 10 CAHUTAPHON HOPME U NOIy4uTh 3KoHOMHUIO 3Heprust CB u CKB.

4.3 I ¢eKTUBHOCTDH IHEPTOCHEPETAIONIUX PEKUMOB PAdOTHI CHCTEM
[Ipyn oneHke >KOHOMHYECKOW 3(P(GEKTUBHOCTH PA3HBIX CIOCOOOB pPETyIUPOBAHUS
CO, CB u CKB cienyer yuyuThIBaTh TEXHUYECKHE U THTHEHUYECKUE OTPAHUYCHMUS,
HajaraeMble Ha yCJIOBUS U BO3MOYKHOCTH FOC OCYIIECTBIICHHUS.
VYcnoBue  DHEPreTMYecKod  LEeIecOO0pa3HOCTH  MPEPBIBUCTOTO  OTOIJICHHUS

chopMyIHpyeM B BUJIE HEPABEHCTBA

= M £ A
Oro Qeo 4.7)

e
Qe- TpeOyeMasi TeruioBasi MOIIHOCTh CHCTEMBI OTOIUICHHUs, paboTaroimiei 0e3
IepepbIBOB, BT;
Quo- TpeOyeMasi TerIoBasi MOIHOCTh CUCTEMBI MPEPHIBUCTOTO
oTomjeHus, BT;

TennoBast MOITHOCTh KPYTJIIOCYTOYHO pPalOTArOMIEH CHUCTEMBI OTOILICHUS

3aBUCUT OT crocoba ee peryiupoBaHus. lIpu LEHTpalbHOM pPEryJIMpoOBaHUU TIO
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oronuTensHOMY Tpaduky Qg MOXKHO OINPEAETUTh PAaBHOM TEIUIONOTEpPSM MpU
MHUHHUMAJIBHO JOITYCTUMOM TeEMIIEpaType BHYTPEHHETO BO3AyXa t; . Toraa ycioBue

(4.7) npeoOpazyercst K BULY

0 _m(iﬁ—t,u __Qem D),

no "\ nats T Tk Ate  Re/ (4.8)
[Tpu nanuBuayansHOoM peryaupoBanuu CO ycnosue (4.7) npuoOperaer B
1 _EQEm_ e
: P k(Ze-tu) We
L TR TR
Peg K (te-Tu) Teg (4.9)

[IpuBeneHHbIN aHAIN3 IKOHOMUYECKOM 11€J1eCO00Pa3HOCTH PETYIUPOBAHUS
CB u CKB 00 KOHUEHTpAallMM YIJIEKUCIOTO Tra3a HMEET OTHOUIEHUE K
OCYUIECTBJIEHUIO JAPYTrOro HHEPrO’KOHOMHYHOIO pEXUMa pPabOThl CUCTEM
NEPUOJUYECKOTO TMPOBETPUBAHUA. Takoil CHoco0 BEHTWISALUU HMEET MHOTO
npeumyiects nepea padoroir CB u CKB ¢ mepemMeHHBIM pacxoJoM BO31yXa,
CBSA3aHHBIX MPEXJIE BCETO C OOJbILIEH MPOCTOTON U HaIEAKHOCTHIO.

[Ipumenenue IIB, Taxxke, kak u CIIP BO3MOXHO B TOM clly4ae, €Ciu
BO3JYyXOOOMEH B  TOMEIICHWH  MPEBHIIIAET  MHHUMAJIBLHO  JOMYCTUMBII.
Ocymectenenue [IB He TpeOyer nepeoOopy10BaHMs CUCTEMBI WM MEPEyCTPONCTBA
ee aBToMaTu3auuu. J(OMOJHUTENbHBIE 3aTpaThl CBS3aHBI C JTOYKOMILIEKTOBAaHUEM
CYLIECTBYIOLLIEH CXEMbl aBTOMATH3alUd Ta30aHAJU3aTOPOM TMpu  Hauboliee

HaJCKHOM criocobe PETYJIIMPOBAHUA 110 KOHIOCHTPAINN YITICKUCIOTHI.

4.4 PexoMeHJAUW 1O COKPAIIEHUIO JHEPromnoTrpedeHUsi mMpH BbIOOpe
CHCTEM KOHAUIMOHMPOBAHUS MUKPOKJIUMATA 00IIECTBEHHBIX 31aHUii
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Kak orMeuanoch BbIll€, WCIOJIB30BAHUE TEIUIA COJHEYHOW paavalMH IS
TEIUIOCHAOKEHUSI  3JaHUM  KMMeeT T1OKa  OrPaHMYEHHYI0  SKOHOMHYECKYIO
nenecooopasHoctb. Cpeau Takux CHCTEM OoJjiee TMPOCTBIMH W HaJCKHBIMH
IPEICTaBISIIOTCS TENUOBO3AYIIHbIE cucTeMbl. Hanbonbmmit apdext oT npumenenus
reJIMOCUCTEM JOCTUTAETCS B YCIOBUAX TEIJIOTO KIMMATa, JJi1 KOTOPhIX U MPUBEIECHO
paccMOTpeHue pexxuma padoTsl renmoBo3aymHoi CO B HacTosmel padoTe.

OkoHOoMMUECKast A3P(HEKTUBHOCTH UCIIOJIB30BAHMS TEIUIa COJTHEYHOHN pajualuu B
LEHTPAIN30BaHHBIX CUCTEMaX TEIJIOCHA0KEHUS B HACTOSIILIEE BPEMSI IPECTABIIAETCS
cOMHUTENbHOM. Takue cucreMbl TpeOYIOT CE30HHOM aKKyMyJSIMUU —TeIuia,
YCTPOMCTBO KOTOPOM CONPSKEHO C OOJIBIIMMH KaluTaJIoBIOXKEHUsIMU. Bmecrte c
TEM, PacyeThl IO HEKOTOPBIM SKCHEPUMEHTAIbHBIM IIPOEKTaM, OCYIIECTBICHHBIM 3a
pyOexoM, TMOKa3bIBAlOT, YTO KANHUTAJIOBIOXEHUS B CUCTEMBl COJHEYHOTO
TEIUIOCHA0KEHUS OKYIaloTCs B TeUeHue §-9 Jier.
bonee oOHanexuBarONUMi pe3yabTaT MOXKET OBITh MOJYYEH, €CIM B KauyecTBE
aJbTEPHATUBHOTO IIPUHATH BAPUAHT OTAEIBbHOU MaJIon KOTEJIbHOM,
KAUTAJIOBJIOKEHUA B KOTOPYIO OyIayT HpUMEpHO B 8 pa3 OOJblIe yIOpOXKaHUs
palioHHOM KOoTenbHOW. HO M B 3TOM ciydyae NMpUBEIEHHBIE 3aTPAaThl HA COJTHEYHOE
TEIJIOCHA0KEHNE OKAXKYTCS OO0JIbIIE aTbTEPHATUBHBIX.

Cnegyer OTMETUTb, 4YTO OJKOHOMHUYECKas 3(P(HEKTUBHOCTh LIEHTPATU30BAHHOIO
TEIUIOCHA0KEHUSI C MCIIOJIb30BAaHUEM CE30HHOM aKKyMYJSIIIMM TeIla COJIHEYHOU
panuanuu MOXeT ObITh 0oJiee OYEBHIHON B CPEIHUX KIMMATHUYECKUX YCIOBHUSX, B
KOTOPBIX JJOCTUTAaeTCSd BO MHOTO pa3 OoJibllias SKOHOMS TeIla Ha OTOIIEHHE, YEM B
paccMoTpeHHBbIX st CpeaHend Azuu.

OueHuBasi ycjaoBUSI HKOHOMHYECKOM 11€J1ecCOOOpa3HOCTH MPHUBJICUEHUS Terlia
COJIHEYHOM 3HEPruu Kak JOMOJHUTEIBLHOTO UCTOYHMKA 3Hepruu mis KM, otmMerum
NPEANOYTUTENBHOE HCIOJIb30BAHUE €r0 B 3[JaHUAX WHIWBUAYAJIbHOM 3aCTPOMKH,
00OpYZOBaHHBIX  MPOCTEHIIMMH  TEIMONPUEMHUKAMU U aKKyMYJISITOPAMHU.
['enuocucreMsl mo3BONIAIOT SKOHOMUTH 60-80% TtemnoBoi sHeprun ( B yCIOBHSX

Cpenueii A3un).
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[Tpumenenue THY oka3biBaercs nHanbonee >((PEKTHUBHBIM, KOTAA XOJOAMJIbHAsS
MallliHa MCIOJIb3YeTCS KPYTJIOTOAMYHO JUIS KOMIUIEKCHOM BBIPAOOTKH Terjia H
xonona. [Ipu sToM mocTuraercst 3HaUUTEIbHAS] SKOHOMHUS YHEPIHsl, KaK HAIpUMep, B

paccMOTpeHHOM mpumepe - 10 43%.

Ilpumep:

Onpenenstb roJloBble pacxoJibl TEIJIOThI, XO0J0/la U AJIEKTPOIHEPTUU LEHTPATbHOU
CKb, paboTatomieit 5 nueii B Heento, 9 4 B cyTku, ¢ 8 10 17 4 (BpeMs UCTUHHOE) B
ycinoBusx TamkenTta. Pacxox Bozmyxa -12000 kr/4, pacxon Hapy»KHOro BO3ayXa -
6000 kr/4. DHTaNBIU BO3AyXa: BHYTPEHHETO B TEILIBIN MEPHON Jp =5 2K IK/KT,

B XOJIOAHBIN nieprof Jg =40k /[x/Kr, Ha BBIXO/€ U3 OPOCUTEIBHON KaMephI B

Teruibli nepuoa Jq =35k x/kr B Xonoauelil nepuon Jg=25kJK/KT, TO K€ BBIXOJE U3
BO3JIyXOHarpeBaTessi NEPBOro IMOAOTPEBA, CMEIICHUE HAPYKHOTO U HAPYKHOTO H
BHYTPEHHET0 BO3[QyXa Iocie mnoaorpeBa HapyxHoro ot J=10 xJx/kr.
Cpenneroznossie H30bITKa TEIIOTHI Qj mi=32000BT.

MormHocTh, mnoTpebnsieMast snektpoaBurareneM BeHTwisitopa CKB 2 kBr,
MOIIIHOCTb, TOTpeOIIsieMas 3JIEKTPOABUTATENIEM PELUPKYIISILUOHHOTO BEHTUIsITopa 1
KkBT.

Pemienue:

Jns TamkeHTa cpellHee 3HAYEHUE SHTAJBIINKM HAPYKHOTO BO3AyXa CaMOro KapKoro
mecsna J.=6 xkJ[x/kr, cpeqneronoBas Jen=27,7x /K,

AMIIMTY1a SHTAIBIIMK CAMOTO apKoro Mecsana Jjp=5,9, camoro J; ~4,8kJ[x/Kr.

[Tpu mpogomxuTENbHOCTH paboyero BpeMeHrn M=94 u BpeMeHH CepeIMHbI padoueii

8+17

YaCTH CyTOK =12,54,K;=0,79, K,=0,79

Cpennsas 3a pabodee BpeMsi SHTANBIHS HAPY)KHOTO BO3AyXa: CaMOTO KapKOTO
MecsIa mo hopmyJe:
Jh=51,3+5,9x0,79x0,78=54,9 xJ>/xr
-CaMOoro XOJIOAHOTO MecsIa Mo hopMmyIie:
J=6+4,8x0,79x0,78=9 kJ[x/Kr
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-CpeaHerooBas mo GopMmyiie:
Jj=27,7+0,5(5,9+4,8)0,79x0,78=31 [ x/Kkr
[TpooKUTETFHOCTE TIEpUOa MOTPEOICHUS X0JI0a o (hopmyJie

54,9 —35\"°

M= 182,5( ) =167cvt

54,931
[Tpun M=167, K5=0,98, K,;=0,67,
Q;=0,143x5x9x1200(54,9-35)167x0.98x0,65=163 I"JIx/kr
Ywucno gacoB mMOTpeOICHUS X0J10/1a B TOJT IO (hopMyIie
M;=0,143x5x9x167x0,98=1053, npu noTpedIeHUH X0JI0a B CPETHEM
1053,1/167=6,3
[Tpoa0mKUTETLHOCTD TIEPHOA HCITOJIB30BAHHMSI IIEPBOM PEIIUPKYIISIIUH

B TEIJIOE BpeMsl rojia mo GpopmyJie

M — 1825(54,9—52)“*5
- TTU\549-31/

IIpu M=64 cyr, K; =0,91, K, =0,65, rogosas >KOHOMHUS 3a CYET NPHUMEHEHUS
PEIUPKYIIAINH BO3ayXa Mo hopmyre
AQ;=0,143x5x9(12-6)10%(54,9-54)64x0,91x0,65=4,2 I'JIx/kr
["otoBo# pacxo] X0J10/1a CUCTEMOM C MIEPBOM pelupKyJsiuei mo hopmyie
Q;=163-4,2=158,8 I Ix/kr
[Ipo1omKUTENEHOCT EPHOIA PpA0OTHI BO3IyXOHArpEeBATENsI IEPBOTO

nojorpesa 1o Gopmye

25 _ g\ 05

— 156
31—9) or

Q1=0,143x5x9x12000(25-90)156x0,98x0,65=122,7 I' JI>x/kr

M=1825 (

Yuco yacoB pabOTHI IEPBOro MoI0rpeBa mo dhopmylie
M=0,143x5x9x156x0,98=9844
Q;=0,143x5x9x6000(10-9)39x0,91x0,78=1,1 I"Jx/kr

rae: 2346 - uncno yacoB pabOThI BEHTHIATOPA MO (GOpMyIIe
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M;=0,143x5x9x365=2346 u
['omoBoe uncio 4yacoB pabOThI BEHTUIIATOPA, MEPEMEIIAIONICTO PEIUPKYISIIHOHHBINA
BO3JyX OINpeAensieM KaKk CyMMapHO€ YHCIO YacoB pabOThl CHCTEMBI C
PELUPKYJSLMEN B TEIioe W XoJoAaHoe Bpemsi rojga 375-1-228=60,3 u romoBoi

Pacxo/l AIEKTPOIHEPTUU BEHTUIIATOPOM 10 (hopMyIie

M;=1x603=603 xBt.4

BriBoabl no riiase 4
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1. Ananu3 pe3ysnbTaToB pacueTa YKOHOMHUYECKH IEeTIECO00Pa3HbIX pa3MEPOB 3aHUS
MOKa3all, YTO OHU CYILECTBEHHO, 3aBUCAT OT CTOMMOCTH orpaxjaeHue. OnruManbHas
dbopma 37MaHUS COOTBETCTBYET KBaApaTy B IUIaHe. B CBsI3W ¢ 3TUM OpHEHTaIUs
3[IaHUS] HE UTPAET OOJIBIION POJIH.

2. AHanu3 SKOHOMHUYECKHUHU.. I1eJIeCOOOpPa3HOCTH MEp MO CHUKEHHUIO TEIUIOBOM
Harpy3Kd Ha CHCTEMBI MMOKa3aJd UX BBICOKYIO 3(P(HEKTUBHOCTh. DKOHOMUS HYHEPTUU
IpU  OCYUIECTBICHUU OTUX MeEp, KaK MPaBUIO, COMPOBOXKIACTCS CHUKEHUEM
MPUBEICHHBIX 3aTparT.

3. OO06nactb PKOHOMHUYECKOH LEIECOOOPA3HOCTH SHEPrOIKOHOMHYHBIX CIIOCOOOB
perynupoBanusi CO, CB u CKB mmpoka. Jlaxke npu HE3HAYUTEIbHOM SKOHOMHUHU
TEIUIOBOM SHEPruu 3a CUET MPUMEHEHUS MO (acagHbIX PEryJISTOPOB B KHIBIX
3JIaHUSX OHHU OKa3bIBACTCSI SKOHOMUYECKHU IE€JIECO00Pa3HBIMH, KaK B CPEIHUX, TaK U
B IO’KHBIX KJIMMATHYECKUX YCIOBUSX.

4. Hcnonp3oBaHUE MPEPHIBUCTOTO OTOIUJICHUS IO3BOJIIET HECKOJIBKO COKPaTHUTh
pacxoji SHEpPruh. IKOHOMHUYECKas IIeJeCO00pPa3HOCTh MPEPHIBUCTOTO OTOILICHUS
OTpaHUYEHA M MMEET MECTO JHIIb MPU JJIUTEIBHOE MPOJOLKUTEIHLHOCTH PadOThHI
CHUCTEMBbI B PEPHIBUCTOM PEKUME.

5. Hcnonp30BaHue TEMJIa COJHEYHOM pagualdd Uil KOHJIWLMOHUPOBAHUS
MUKPOKJIMMAaTa UMEET OTPAaHUUYCHHYIO SKOHOMHYECKYIO 11eJ1ec000pa3HOCTh. B 3TOM
CMBICJIE TMPEANOYTUTEIbHEE SABJISIOTCS MNPOCTEUIINE TE€IUOCUCTEMBl OTOIUICHUS B
3IaHUAX UHAUBUAYAIBHON 3aCTPOMKH, B YACTHOCTH,

C BO3JIYIITHBIMU T'€JIMONPUEMHUKAMU.

6. OcymectBienne sHeprocoOeperaronmx mep B cTpykrype CKM maer OGombrmoi
AHEpPreTUYeCKuil 3PHEKT U ABJISIETCS OMPABIAHHBIM ¢ SKOHOMHYECKON TOUKHU 3PCHHUS.
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3akjoueHne
B pe3ynbrare BeIOJIHEHUS paOOTHl yCTAaHOBJIEHO, UTO:

1. AHanmu3 pe3yJbTaTOB pacyeTa 3KOHOMHUYECKH I11€JIeCO00pa3HbIX pPa3MepoB
3MaHUs T0Ka3ajd, 4YTO OHHU CYIIECTBEHHO, 3aBUCAT OT CTOMMOCTH OTPaKICHUH.
OntumanbHas ¢opma 374aHUS COOTBETCTBYET KBaJpaTy B IUIaHe. B cBs3u ¢ 3TUM
OpUEHTAIUS 31aHUSI HE UTPAET OOJBIITYIO POJIb.

2. YpOBEeHb TEIUIO3AIIMTHl 3JIaHMS TPEIIOKEHO XapaKTepu30BaTh  JIBYMS

BEJIMUYMHAMM: UYHCJICHHOM XapaKTCpHCTHKOfI @ MW CTCIICHBIO OCTCKIICHHA, KOTOPLIC

BBIOMparoTcs I Kaxaoro (acana 3manus. PacdeTsl mo pa3paboOTaHHOMY METOIY
ONTUMM3AIMK ATUX [apaMEeTPOB IOKa3ajih, YTO KOHOMHUYECKH IIEJIeCO00pa3HOon
SBJIIETCSI MUHUMAJIbHOE OCTEKJIEHUE (pacagoB. XapaKTepUCTHUKA TEIUIO3ALIUTHI . () B
IOKHBIX palioHaX COOTBETCTBYeT TpeOyeMol Temuio3ammuTe, a B CpPeaHUX
KITMMaTHYECKHIX YCIIOBHSX YKOHOMUYECKHU 1enecoodpa3Ho YBEJIUYUTD
CONPOTUBRJICHUE TEIUJIONEpeaue HapyKHbIX orpaxkacHuil Ha 16-27% B 3aBUCUMOCTH
OT opueHTanuu dacaja

3. AHanu3 3KOHOMMYECKHH 11eJ1eCO00pa3HOCTH Mep MO0 CHUXKEHHUIO TEIJI0OBOU

Harpy3Kd Ha CHCTEMBI MOKa3aJl UX BBICOKYIO 3()(PEKTUBHOCTb. DKOHOMUS SHEPTUU
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IpU  OCYIIECTBICHUU OTUX Mep, KaK TPaBUIO, COMPOBOXKIACTCS CHIDKCHHUEM
MPUBEICHHBIX 3aTparT.

4. OOnacTb SKOHOMHMYECKOH I1€eCO00pPa3HOCTH SHEPrO3KOHOMHUYHBIX CIOCOOOB
perynupoBanusi CO, CB u CKB mmupoxka. Jlaxke npu HE3HAYUTEIHHOU SKOHOMHUU
TEIJIOBOM SHEPIMM 3a CUET MPUMEHEHHUs MO (acagHbIX PEryJISATOPOB B IKHIIBIX
3AHUSX OHM OKA3bIBACTCS SKOHOMHUYECKH I€JIeCO00pa3HbIMU, KaK B CPEIHHUX, TaK U
B IO’KHBIX KJIMMATHYECKUX YCIOBUSX.

5. Ucnonb3oBanue nHaUBUyaIbHOTO peryiaupoBanusi CO B 00111€CTBEHHBIX

3JJaHUSX J1a€T CYLIECTBEHHbINM 3KoOHOMUYecKas 3 dext. DpdexTuBHOCTh padotel CB
u CKB c nepeMeHHBIM pacxojOM BO3JyXa BO3pacTacT, €CIu MPOU3BOJIUTEIHLHOCTD
CUCTEM pETyJIMpOBaTh MO KOHILIEHTpPALUs YIJIEKHUCIOTro Ta3a, MNPUMEHEHHE 3TOr0
cnocoba  peryiMpoBaHMsl B~ OCHOBHOM  ONpEAENIseT  SKOHOMHYECKYIO
nenecoodpasHocts CIIP BooO1Ie.

6. [leproauueckoe BEHTHIMPOBAHNE TIOMEIICHHUM, peaan3alis KOTOporo He TpeOyer
nepeobopynoBanus CB mmm CKB, oka3biBaeTcsi SKOHOMHUYECKH 11€71eCO00pa3HbIM.
OddextuBHocts [IB  Bo3pacTaeT ¢  yBelMueHHEM 00beMa  MOMEICHUS
(BO31yX000MEHA B IOMEIICHUN ).

7. Wcnonmp3oBaHue Temja COJHEYHOW pajvalvl I  KOHJAWIIMOHUPOBAHUS
MUKpPOKJIMMAaTa UMEET OIPaHUYEHHYI0 3KOHOMHUYECKYIO 1L€JIeco00pa3HOCTh. B aToM
CMBICIIC TIPEIMOYTHTENIbHEE SIBISIOTCS MPOCTEHIINE TeIMOCUCTEMBbl OTOTUICHUS B
3MaHUSX  WHIUBUIYabHOW  3aCTPOMKM, B  YaCTHOCTH, C  BO3IYIIHBIMU
TeIMOTIPUECMHUKAMH.

8. DOddexktuBHocth THY ocobenno Bemuka B CKB 1npu  KOMIUIGKCHOM ee
WCIIOJIb30BAHUU ISl TEIJI0-XOJIOAOCHA0KEHUS! U YTWUJIM3AlMKU Teria BhIOPOCHOIO
BO3lyXa.

9. OcymectBienne sHeprocoOeperaronmx mep B cTpykrype CKM maer OGombrnoi

AHEpPreTUYeCKUil 3PHEKT U ABJISICTCS ONPABIAHHBIM C SKOHOMHYECKON TOUKHU 3PCHHUS.
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