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OMNPEQENEHUA

B HacTosLel rnaBe NPUMEHSIIOT criedytoLime TePMUHbI C COOTBETCTBYHOLLMMUK OnpeaeneHu-

AMNU.

TepMuHbI

OnpepgeneHus

TennocHabxeHune

ObGecneyeHne noTpebuTENe TENIOBOIN SHEPTUM TEMOBOW 3HEpPruen, Tenno-
HOcUTErNeM, B TOM YMcre NnogaepKaHne MoLHOCTH.

Cuctema TennocHabxeHus

COBOKyrIHOCTb WMCTOYHMKOB TEMNOBOWN SHEPIrMn n TeI'IJ'IOFIOTDGGJ'IFIIOLU,VIX YyCTaHO-
BOK, TEXHOJIOTNMYECKN COEANHEHHbIX TEMJIOBbIMU CETAMMU.

Cxema TennocHabxeHus

[okyMeHT, cogepkalumin NpeanpoeKkTHbIe MaTepuarnsl No 060CHOBaHMIO ad-
PeKTMBHOro 1 6e30nacHoOro PyHKLLMOHMPOBAHMS CUCTEMbI TEMNOCHAOXEHUS,
ee pasBuTUSA C y4eTOM NPaBOBOro perynmpoBaHns B obnactu aHeprocbepexe-
HUS N NOBbILLEHMWS 9HepreTn4eckon adPEKTUBHOCTH

MCTOYHMK TenmnoBon aHep-
rm

YCTpoOnCcTBO, NpeaHasHavYeHHoe A1s NPOU3BOACTBA TEMMOBOW SHEPIrUn

Tennosasi ceTb

COBOKYMHOCTb YCTPOWCTB (BKIMOYas LeHTparnbHble TeNnoBble NyHKTbI, HAcoC-
Hble CTaHuMW), NpeAHa3HayYeHHbIX Ang nepegadv TennoBow SHEPrnn, TEMMOHO-
cuTeNs OT MCTOYHMKOB TEMMOBOW SHEPTUM A0 TennonoTpebnsaowmx ycTaHOBOK.

MoTpebuTens Tonnmea (aa-
nee notpebuTens)

Jlvuo, npuobpeTatoLee TONIMBO AN UCMNONb30BaHMS Ha, MpUHaANexaLmx
eMy Ha npaBe COGCTBEHHOCTU MITM MHOM 3aKOHHOM OCHOBaHWUK, TOMMNMBOMO-
TpebnsaLWNX yCTaHOBKaX

TennocHabxatowlas opra-
HU3auus

OpraHu3auus, ocylecTBnsowas npogaxy notpedbutensim u (Mnum) TennocHab-
XKalLWM opraHM3auusiM NPoOu3BeAEHHbIX UM NPUOBPETEHHBIX TEMSOBOW
3Heprnn (MOLLLHOCTH), TEMNITOHOCUTENSA W BnagetoLwas Ha npaBe cOGCTBEHHOCTH
W MHOM 3aKOHHOM OCHOBaHWW MCTOYHUKaMM TEMMOBOW 3HEPTUM U (Mnun) Ten-
NOBbLIMW CETSIMU B CUCTEME TeNnsocHabXeHWs!, NOCpeaCcTBOM KOTOPOW OCy-
LLleCcTBNsIETCA TennocHabxxeHne noTpebuTtenen TennoBoN aHeprun (4aHHoe no-
NOXEHWe NPUMEHSIETCSI K PErYNMPOBAHUI0 CXOAHbBIX OTHOLLEHWUI C y4acTMeM
WHAMBUAYaNbHbIX NpegnpuHumaTenen).

TennoceteBas opraHu3a-
ums

OpraHu3auus, okasbiBaroLasa ycnyri no nepegade TennoBon 3Heprum (aaHHoe
NONOXXEHNE NPUMEHSAETCS K PEerynMpoBaHnIO0 CXOAHbIX OTHOLLEHWUN C y4acTUeM
WHAMBUAYaNbHbIX NpegnpuHumaTenen).

30Ha gencTemsa cuctemMsl
TennocHabXxeHus

TeppuTOpMs FOPOACKOro OKpyra unm ee YacTb, rpaHuLbl KOTOPOW ycTaHaBnNMBa-
toTCA No Hanbonee yaaneHHbIM ToMKam NoAKMYeHNs noTpebuTenei K Tenno-
BbIM CETSIM, BXOAALLMM B CUCTEMY TEMNOCHaGXEHUS.

KoTenbHo-ne4yHoe Tonnmeo

JTioboe Tonnueo, KOTOpO€E Ucnosnb3yeTcA opraHmsaumeVl, KpomMe MOTOpPHOro
Tonsinea

KoadppmumneHT ncnonbso-
BaHWA Tenna Tonnvea

KoadhdumumeHT, koTophin onpeaensieT 3 eKTMBHOCTb Npeobpa3oBaHns BHYT-
PEHHEW 3HEPTUN YINEPOOHOrO TOMMUBA B 3NEKTPUYECKYIO 1 TEMSIOBYH SHEPTUIO
npu cxuraHnm Tonnuea B kotnax TOC

YcTaHoBneHHast MOLLHOCTb
WCTOYHMKA TENIOBOW 3HEp-
rmmu

CyMMa HOMMWHanbHbIX TEMOBLIX MOLLHOCTE BCEro NMPUHSATOrO No akTy BBoAA B
aKcnnyartaumio 060pyaoBaHns, NpeaHasHauYeHHOro Ansa oTnycka Tennosom
SHEeprum noTpebutensam Ha COBCTBEHHbIE U XO3AWCTBEHHbIE HYXb!

Pacnonaraemas MOLHOCTb
WCTOYHMKA TEMMNOBOWN dHEp-
rmu

BennyuHa, paBHas yCTaHOBIEHHOW MOLLHOCTU UCTOYHMUKA TEMMOBOW 3HEPrun
32 Bbl4ETOM 06BEMOB MOLLHOCTU, HE peann3yemMon No TEXHUYECKUM NpUYm-
HaMm, B TOM YuCrle MO NPUYMHE CHUXKEHUS TENMOBOW MOLLHOCTM 000pyaoBaHUs
B pe3ynbTaTe 3KCnyaTauum Ha NPOAiEHHOM TEXHUYECKOM pecypce (CHuXe-
HWe nNapaMeTpoB Napa nepeg TypbuHom, OTCYTCTBUE PELMPKYNALMM B MUKOBBIX
BOJOIrpPErHbIX KoTrnoarperatax u ap.)

MOLLHOCTb UCTOYHUKA Ten-
NoBOW QHEPIrnMn HeETTO

BennuunHa, paBHada pacnonaraemoﬁ MOLLIHOCTM UCTOYHMKA TEMNNOBOMN SHEpPrn
3a BblYETOM TENOBOM Harpyskum Ha CODOCTBEHHbIE N XO3SIUCTBEHHbIE HY>XXAbl

TonnMBHO-3HEPreTUYECKNIA
6anaHc

[oKkyMeHT, cogepxallmin B3auMoCBsi3aHHbIE NoKa3aTeny KonMyeCTBEHHOro Co-
OTBETCTBMSA NOCTABOK 3HEPreTUYECKNX PECYPCOB Ha TeppUTOpUio cybbekTa
Poccuickon ®egepauny unn MyHuumMnanbHoro obpasoBaHus 1 ux notpebne-
HWS, yCTaHaBNUBaoLWMIA pacnpeaeneHne saHepreTU4ecknx pecypcoB Mexay cu-
cTemMaMm TennocHabxeHus, noTpebutensamu, rpynnamv notpedbutenen n nos-
BONSOLWMNI onpeaenntb 3PEKTUBHOCTL UCMOMNb30BAHUSA SHEPreTUYECKUX pe-
cypcoB

KombnHnpoBaHHas Bbipa-
00TKa 3neKTPNYECKON 1
TENII0BOW 3HEPrum

Pexvm paboTbl TENNO3NEKTPOCTaHUMIA, NPY KOTOPOM NMPOU3BOACTBO AMEKTPU-
YeCKOW 3Heprum HenocpencTBEHHO CBA3aHO C OOHOBPEMEHHbLIM NPON3BOA-
CTBOM TENNOBOW SHEPruK

HecHuxaembln HopmaTus-
HbI 3anac Tonnuea

3anac Tonnuea, cosgaBaemblil Ha SNEKTPOCTAHLMAX U KOTEMbHbIX OpraHusa-

Lmn OJIEKTPOSHEPIreTukn Angd nogaepXxaHua nnocoBbIX TeMnepaTyp B rNMaBHOM
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TepMuHbI

Onpepgenenus

Kopnyce, BCoOMOraTesnbHbIX 30aHUSAX N COOPYXXEHNSX B PEXUME «BbDKMBAHMSA»
C MUHMMAanNbHON pacyYeTHOW SNEKTPUYECKOM U TEMNNOBOW Harpy3Kom no ycno-
BMSIM CaMOrO XOMOAHOro Mecsua roga

HopmatuBHbI akcnnyaTa-
LIMOHHBIM 3anac Tonnmea

3anac Tonnuea, HeOOXO0AMMBIN ANst HAAEXKHON 1 cTabunbHON paboThbl SNEKTPOo-
CTaHLMIN 1 KoTeMbHbIX, 06ecnevmsatoLLmii NAaHOBYIO BbIpabOTKy anekTpuye-
CKOW U (Mnn) TENNOBON SHEPTUU

O6Lwwnin HopMaTMBHbLIN 3a-
nac OCHOBHOIO 1 pe3epB-
HOro BUOOB TONNWBA

O6wwnin HopMaTMBHbLIN 3anac OCHOBHOMO U Ppe3epBHOro BUAOB TOMNMMBA, onpe-
aensiembli N0 cymme 06beMOB HECHMXKAeMOro HOpMaTMBHOIO 3anaca Tonnmea
W HOPMAaTMBHOIO 3KCMNyaTauMOHHOro 3anaca Tonnmea

YcrnoBHoe Tonnmeo

MpuHsTasa npy pacyeTax eauHULIA yYyeTa OpraHMYyeckoro Tonnunea, kotopast uc-
nosib3yeTcs AN CYUCNEHUS NMONEe3HOro AENCTBUS pasnMyHbIX BULOB TOMNSMBA B
MX CYMMapHOM y4eTe

OHepreTnyecknin pecypc

HocuTenb aHeprum, 3Heprust KOTOPOro UCTONb3YETCH UMM MOXET ObITb UCMOSb-
30BaHa Npu OCYLLECTBIIEHUM XO3SIMCTBEHHOW U MHOM AeSATENbHOCTU, a Takke
BUI SHEPrvmn (aToMHasi, TeNoBas, aneKTpuyeckasi, aN1eKTpOMarH1THasl aHep-
sl UV OpYrovi Bug aHeprum)

OnemeHT TeppuTopuarb-
HOro AenexHust

TeppVITOpVIﬂ ropoacKoro okpyra uinm ee 4actb, yCTaHOBJ1IEHHadA No rpaHnuam
AOMUHUCTPATUBHO-TEPPUTOPUATIbHBIX e QUHULL.

PacueTHbIn anemeHT Tep-
pUTOPUanNbLHOro AeneHns

TeppuTOpMSa rOpOACKOro OKpyra unu ee YacTb, NpUHATAsA ANg Lenen paspa-
DOOTKM CXeMbl TENNOCHAGXEHNS B HEM3MEHSIEMbIX FPaHMLaX Ha BECb CPOK AEN-
CTBUS CXEMbl TennocHabxeHus.

TexHonornyeckas 3oHa

EnvHuua yKpynHEHHOro feneHus Tepputopmum ropoga no 3oHarnbHO-TEXHONOMM-
4YecKOMY NpUHLMNY, 06beANHAOLLAst HECKObKO TEMNMOBLIX PAWOHOB UIN COB-
nagawLias ¢ rpaHMuaMy TENOBOro panoHa.

Tennosow pavoH

EnvHuua TepputopranbHOro AeneHus, B rpaHmLax KOToOpon OCyLLEeCTBNAOTCA
TEXHOMorMyeckne npoLeccol NPOU3BOACTBA, Nepedaym n notpedbneHns Tenno-
BOW QHEPIUN.

LleHTpanu3oBaHHOEe Tenno-
cHabeHue

TennocHabxxeHne I'IOTpe6VITeJ'Iel7I OT UCTOYHUKOB TEMJ1a Yepes 06UJ,le Tenno-
BYHO CETb.




COKPALLUEHUA

B HacToswen rmase NPUMEHSIOT CrieayoLne CoKpalleHus:
BK — BogorpenHbIn KoTen;

NBK — nukoBas BogorpenHasa KoTenbHas;

My — naporasoBasi ycTaHOBKa;

MCr, NCB — nogorpeBatenb ceTeBOW BOAbI;

POY — peayKunoHHO-0XnagnTenbHasi yCTaHOBKa;

PCO — pecypcocHabxatoasn opraHnsauus;

CH — cobcTBEHHbIE HYXAbI;

XH — X039NCTBEHHbIE HYXAbI;

TCX — TOBapumLLECTBO COBCTBEHHUKOB XKUMbS;

TCO — TennocHabxarolLasa opraHn3aLus;

TC — TennoBble ceTy;

TOY — TennodukaLMoHHaa yCTaHOBKA;

T3 — TennoBas aHeprus;

TOK — TONNMBHO-3HEPreTUYECKUIn KOMMIEKC;

BC — ropsyee BogocHabxeHue;

ETO — eguHas TennocHabxarolas opraHn3auns;

YKCK — XUINULHO-CTPOUTESbHBIN KOOMEPaTUB;

ON3K — opraHusaumm MHXEHEPHO-SHEPreTUYECKOrO KOMIMITEKCa;
MVYTT — MmyHMUMnanbHOEe YHUTapHOe npeanpuatue

EICT — eanHas rasoTpaHcnopTHasi CUCTEMA;

KC — komnpeccopHasa cTaHuus;

MI™ — marucTparnbHbIN rasonpoBos;

AO — akunoHepHoe o6LLECTRO;

OS3HT — 00w HopmMaTUBHbLINA 3anac OCHOBHOIO M PE3EPBHOMO BUAOB TOMIMBA;
OO0 — 00L1ecTBO C OrpaHNYEHHOM OTBETCTBEHHOCTHIO;
HH3T — HecHWwKaeMblli HOPMaTMBHbLIN 3anac TONMMBa;
H33T — HopmaTUBHbIM 3KCNyaTauMoOHHbIV 3anac TonunBea;
MXI — noa3emMHoe xpaHunuulie rasa;

PTX — pe3sepBHOe TOMMMBHOE XO35MCTBO;

TOb — TonnNnBHO-3HepreTMyeckun GanaHc;

T3P — ToNNnBHO-3HEpreTM4eckne pecypcsl;

TOC — TennoBas anNeKTpoCTaHUus;

TOU — TennoanekTpoLeHTparns;

YPYT — yaenbHbIn pacxoq yCroBHOMo TOMMBa;

OC — anekTpocTaHuus;

O3 — anekTpuyeckas aHeprus.



Pazpgen 1. CTpyKTypa 1 coctaB 35IeKTPOHHOM Moaenu

1.1. OCHOBHbI€ MNOHATUA U onpeageneHuns

"eonHdopmaumoHHas cuctema (IT'MC) - HdopmaumoHHast cuctema, obecneunsatoasi coop,
XpaHeHue, 0bpaboTky, 4OCTyN, OTOBpaKeHne 1 pacnpocTpaHeHe NPOCTPaHCTBEHHO-KOOPANHNPO-
BaHHbIX AaHHbIX. [MIC cogepXuT AaHHble O MPOCTPAHCTBEHHbIX 0ObeKTax B hopme MX LMpoBbIX
npeacTaBneHni (BEKTOPHbIX, PACTPOBbIX), BKMOYAET COOTBETCTBYHOLLMI 3aA4adam Habop gyHKLUMO-
HanbHbIX BO3MOXXHOCTEN TNC, B KOTOPbIX peanuayoTca onepaunm reonHpopmMaLMOHHbIX TEXHOSO-
M, NOOAEPXKMBAETCS annapaTHbIM, NPOrpaMmMHbIM, HPOPMaLMOHHBIM obecneyeHnem.

MC Zulu xpaHnTt gBa Trna nHopmMaumnm — rpacomuyeckyto 1 CeMaHTUYECKYHO.

Mpadunyeckme aaHHble — 31O Habop rpadhmyecknx cnoes cuctemsl. ['padmyeckunin cnowv npea-
cTaBnsieT cobon COBOKYNHOCTb NPOCTPAHCTBEHHbLIX OOBEKTOB, OTHOCALUMXCS K OAHON Teme B npe-
Aenax HEKOTOPON TeppUTOPUN U B CUCTEME KoopanHaT, obwux ana Habopa cnoes.

CemaHTnyeckme AaHHble NpeacTaBnsalT cobon onvcaHue no obbektam rpaduydeckon 6asbl.
NHdopmauunsa B cemaHTudeckyto 6a3y AaHHbIX 3aHOCUTCA nornb3oBaTteneM. CemaHTuyeckasa 6asa
AaHHbIX NpeacTaBnseT cobor Habop Tabnuy, MHPOPMALIMOHHO CBA3aHHbIX Apyr ¢ gpyrom. OgHa us
Tabnuu gomkHa obs3aTenbHO coaepXaTb rnore CBSA3U C KapTon (N0 yMOMYaHWo 3TO Nore HasbiBa-
etca SYS), T.e. TO norne, B KOTOpPOe 3aHOCATCS KrtoueBble 3Ha4veHus (ID) rpadmnyecknx o6beKToB.

Cnon - COBOKYMHOCTb MPOCTPAHCTBEHHbLIX OOBbEKTOB, OTHOCALLUMXCS K OOHOM Teme (knaccy
00BbEeKTOB) B Npeaenax HEKOTOPOM TEPPUTOPUN N B CUCTEME KOOPANHAT, 00LWLmMX Ans Habopa cnoes..
[MocrnoHoe MM MHOrOCIOMHOE NPeAcCTaBIeEHME ABNSIieTC Hanbonee pacnpoCTPaHEHHbIM CMOCO-
OoM opraHmnsauumn NPOCTPaAHCTBEHHbIX AaHHbIX B MOCIOMHO-OpraHn3oBaHHbix M'C.

Cnon siBnsieTcs OCHOBHOW MH(POPMAaLMOHHOM eauHuuen cuctembl Zulu. Crion npegHasHa-
YeHbl 4N XpaHeHus rpacdpmnyeckmx o6bekToB. BHYTpM cnos kaxabii 06bekT uMeeT ngeHtTudumkaTop
(knto4), ero Takke HasbiBaloT ID obbekTa.

NpeHtudukatop (ID) - yHuKanbHbIR (B Npegenax criosl) Homep, NpunmncbiBaemMblii NPoCTpaH-
CTBEHHOMY OOBEKTY Crosl, MPMCBamMBaTbLCA aBTOMATUYECKN, CAYXUT AS1S CBA3M MO3ULMOHHOM U He-
NO3NLMOHHON YaCTU NPOCTPAHCTBEHHbIX AaHHbIX.

Mo cnocoby xpaHeHus rpadnyeckon MHpopMaLmm CyLEeCTBYIOT CreayroLme Crou:

® BEKTOPHbIE;

e PACTPOBbIE;

e Ccriou penseda;

e CITOM C CEpBEPOB.

BeKTopHbIV Cnon MoxeT cogepaTtb: TOYeYHbIe (MMKTOrpaMMbl UM «CUMBOJSIbIY ), TEKCTOBbIE,
NWHEenHbIEe (MUHUK, NONUNHWK), NNOLWAAHbIEe (KOHTYPbI, NONIMKOHTYPbI) 06beKTbl. Kpome Toro, B Bek-
TOpPHOM crnoe rpaduyeckne o6beKkTbl He3aBUCUMO OT UX rpadpuyecKkoro Tuna AensarTca Ha ABe pas-
HOBMAHOCTUN: NpOCTble rpaduyeckne o6bekTbl (MPUMUTUBBLI) U TUMOBbIE (KIaccuULMPOBaHHbIE)
rpadmyeckme oobEKTLI.

MpocTble rpaduyeckme 0bbEKTbI coaepkaTt Bce aTpubyTbl 0TOOpaKeHns BHYTpu cebs.

TunoBble rpacduyeckne o6bEKTLI coaepXKaT NLLb CChINIKY HA TUMOBYO CTPYKTYPY, KOoTopasi v
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onpegendet rpaduyeckun Tun, atpnbyTbl OTOBPaKEHUS N TEKyLLlee COCTOosiHME obbekTa (Takue
00BbEKTbI, KaK MpaBuno, NCNOMb3YHT NPY HAHECEHUN NHXEHEPHbIX CeTeN).

MpocTble rpadmyeckne 06bEKTbI MOTYT ObiTh CBA3aHbI C OAHOW ceMaHTMdeckon 6ason gax-
HbIX, obwen ansa Bcero cnos. Tunosble rpadunyeckne 06bLEKTbl CBA3bIBAOTCS TOMBKO C CEMaHTUYe-
ckon 6asomn cBOero Tuna.

PacTtpoBbiin crion 3agaetcsa dansiom n3obpaxeHusa n koopgnHatamm Ha MECTHOCTU, COOTBET-
CTBYHOLMMM N306paXKeHnto, Tak HasdblBaeMbIiM onvcaTenem pactpoBoro cnos. MHgpopmauus o pact-
poBbIX 00bEeKTax XxpaHuTcs B harnax ¢ pacwmpennem ZRS. O1n dhannbl MUMET NPOCTON TEKCTOBLIN
dopmaT. PactpoBas rpynna — aTo 06beanHeHne pacTpoBbiXx 06bEKTOB, paccMaTpmMBaeMbIX CUCTe-
MOW Kak 0guH 06bekT.

Mogenwu penbeda, NoCcTpoeHHble B cucteMe Zulu, xpaHaTcsa B Buae ocobbix cnoes. B cnosax
penbeda XpaHUTCA TPUAHTYNALMOHHAs ceTka, ANs TOYEeK BEpLUMH KOTOPOW 3ajaHa BbicoTa Hapg,
YPOBHEM MOPSI.

B cucteme nomMmMMo pacTpoBbIX M BEKTOPHBLIX CIIOEB MMEETCS BO3MOXHOCTb MCMONb30BaTb
cnowu ¢ cepBepoB, noaaepxusaromx cneumdpukaumo WMS (Web Map Service).

KapTa aBnseTca OCHOBHbIM AOKYMEHTOM cucTembl Zulu. OHa coaepXuT CrKUCOK CroeB ¢ na-
pameTpaMn Ux OTOBpaXKeHus, xapakTepHbIMK A1s AaHHOW KapTbl. KapTa MoXeT MMeTb OAHO Mnu
HEeCKObKO OKOH. Yepes okHa KapTbl Nosfib3oBaTeNnb MOXET paboTaTb CO CNosIMU KapTbl: NpocMaTpu-
BaTb, OCYLLECTBMATb 3anpochl, peAakTupoBaTb, BbIBOAUTb Ha neyaTb U T.4. Puanyeckun kapTa aBng-
eTca ABONYHbIM dhannom ¢ pacwmperHmem ZMP (ZuluMaP).

Kapta He cogepxuTt rpacdunyeckon nHgopmauuun. I'paduryeckas MHGopmaumsi HaxoguTcsa B
CNnosiX, a KapTa XpaHUT TOMbKO CMMCOK UX UMeH. [Mpn 3ToM crou un dawnnbl KapTbl MOryT pacnona-
ratbCs Ha KOMMbIOTEPE B pa3HbIX MecTax. Yaanue ¢ gucka oann kapTbl, MOXHO NOTEPSATb TONbKO

HACTPOWKN OTOBPaXKeHUs1 CNIOEB AN JaHHOW KapThbl.

1.2. BasoBble BoamoxHocTtun N’MC Zulu

"eonHopmaumoHHas cuctema Zulu npegHasHaveHa ans paspabotkm MNC npunoxexHni, Tpe-
Oyowmnx BM3yanm3aunmn NpoCTPaHCTBEHHbIX JAaHHbIX B BEKTOPHOM M pacTpOBOM BuAe, aHanusa ux
TONOJSOMNN U UX CBA3N C CEMaHTU4YeCKMMM BasamMm JaHHbIX.

C nomoLubto Zulu MOXHO co3faBaTb BCEBO3MOXHbIE KapThl B reorpadonyeckmx npoekumsx,
WK NnaH-CXeMbl, BKINOYasa KapTbl U CXEMbl MHXEHEPHbIX CETEN C NOAAEPXKKON NX Tononorum, pabo-
TaTb C OOMbLWKMM KONMMYECTBOM PacTpoOB, NPOBOAWUTb COBMECTHbI CEMAHTUYECKUA U NPOCTpPaH-
CTBEHHbIM aHanu3 rpaduyecknx n TabnuuHbIX OaHHbIX, CO34aBaTb pasnNUyHble TemaTuyeckune
KapTbl, OCYLLECTBNASATb 3KCMOPT U UMMNOPT AAHHbIX.

Mpun co3gaHumn n KoppeKkTMpoBke anekTpoHHon mogenu MMC Zulu nossonsert:

e OCyLecTBNATbL 06paboTKy pacTpoBbIX M306pakeHnn bopMaToB NPU NOMOLLM BCTPOEHHOIO
rpadgpuyeckoro pegakropa;

¢ N0ONb30BaTbCA AaHHLIMU C CEpBEPOB, nogaepxkumarowmx cneuyndukaumto WMS (Web Map

Service);
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e [1PY BEKTOPM3aLIMM UCNOSb30BaTh Kak NPUMUTUBHbIE OO BHEKTBI (CMMBOMbHbIE, TEKCTOBbLIE, NN~
HelnHble, NNOoLaaHbIe) TaK U TUNOBbIE 0OBLEKTLI, ONUCbIBAEMbIE CAMOCTOSITENIBHO B CTPYKTYpE Cros;

e paboTaTb C CEMaHTUYECKMMMN AAHHBIMMW, NOAKITHOYAEMbIMU K CIIOK U3 BHELLUHMX MCTOYHUKOB
BDE, ODBC wnn ADO 4epes onucatenu 6a3 gaHHbIX;

e BbIMOSHATbL 3anpochkl K 6a3am faHHbIX C 0TOOpaxxeHneM pe3ynbTaToB Ha kapTe (Mouck onpe-
AeneHHOW MHOoPMaLMK, HAXOXAEHNEe CYyMMbI, MakCUMarnbHOro, MUHUMarnbHOro 3Ha4YeHus:, U T.4.);

e BbIMOSHATb NPOCTPaHCTBEHHbIE 3anpockl N0 06beKkTamM KapTbl B COOTBETCTBMM CO cneumdu-
kaumamn OGC;

e cO3aaBaTb Mofernb penbeda MECTHOCTU U CTPOUTb Ha e OCHOBE U30NINHWK, 30HbI 3aTonne-
HMA NPOMNK U pacTpbl penbeda, paccynTbiBaTh NAowaan n obbems;

® 3KCMOPTUPOBATL AAHHbIE N3 CEMAHTMYECKOM 6a3sbl Unu pesynbTaThl 3anpoca B 3NIEKTPOHHYHO
Tabnuuy Microsoft Excel nnu ctpanmuy HTML;

e MPOrPaMMHO WIM MO CEMaHTUYECKMM AaHHbIM CO34aBaTb TEMAaTUYECKNE packpacku, C NoOMo-
LL{bI0 KOTOPbIX MEHSAETCSI CTUNb OTOOPaXKeHUs1 OO LEKTOB;

e BLIBOOUTbL A5s1 BCEX OOBEKTOB Crosi HAANUCK U OUPKK, TEKCT HAZMMCKU MOXET Kak bpaTbcs
N3 ceMaHTn4yeckon 6asbl AaHHbIX, Tak U NepeonpeaensTbCs NPOrpamMmmHo;

e oTOOpaxaTb 06BbEKTHI CNosi B chopmate ncesno-3D no3sonsiowem BU3yanm3npoBaTtbCcs OT-
HOCUTENbHbIE BbICOTbl 0GBEKTOB (HANpUMep, BbICOTbI 34aHUI);

e CO371aBaTb M UCNONb30BaTb GBNMOTEKY rpadyecKkmx aNeMEHTOB CUCTEM TeNnocHabxeHus
N PEXUMOB UX (PYHKLMOHUPOBAHUS;

e CO371aBaTb PACHETHbIE CXEMbI MHXXEHEPHbBIX KOMMYHUKaLMI C aBTOMATUYECKUM (DOPMUpPOBa-
HMEM TOMOSOrMM CETU U COOTBETCTBYHOLLUMNX 6a3 AaHHbIX;

® U3MEHSATb TOMOSOTNI0 CETEN U PEXUMbI PabOTbI €€ 3NTEMEHTOB;

e peLLaTb TONonornyeckne 3agadm (MU3MeHeHe CoCToSAHUSA OO LEKTOB (NePEKTOYEHNSsT), MOUCK

OTKNMO4YarLwmnx yCTpOIZCTB, NOUCK KpaT‘-laI7ILLII/IX nyTe|7|, NOWNCK CBA3aHHbLIX 0OBEKTOB, NOUCK KOJ'IeLl,).

1.3. MogenupoBaHue TeNI0OBOMU CeTH

MakeT ZuluThermo, ocHoBon ansa paboTbl kKoToporo asnsdetcs MC Zulu, no3sonseT co3naTtb
pacyeTHY0 MaTeMaTUYECKyto MoLeNb TEMSIOBOM CETU, BbINOMHUTL €€ NacnopTM3aumio, U Ha OCHoBe
CO3aHHON Mogenu pewartb UHPOPMaLMOHHbIE 3ada4u, 3ag4aum TONOSIOrMYecKoro aHanmsa, 1 Bbl-
NOMHATL PasnuyHble TENNOrMApPaBNNYECKMEe pacyeTbl.

MaTtemaTtunyeckass mogenb npeactaBnaetT cobon CBA3aHHbIM rpady, rae ysnamm aBnsioTCcs
006beKTbI, a Ayramu rpada — yyacTtkm Tennosomn cetn. Kaxabin o6bekT matematmydeckon moaenm
OTHOCUTCA K onpefeneHHoOMY TUMNy, XapakTepusyoLlemMy AaHHYI0 UHXEHEPHYo ceTb, U UMeeT pe-
XnMbl paboTbl, COOTBETCTBYHOLLUNE €ro (PYHKUNOHANbHOMY Ha3Ha4eHuo. TennoBas ceTb BKNoYaeT
B cebs crnegytolme OCHOBHblE OOBEKTbI: MCTOYHUK, YH4aCTOK, NOTPebUTenb M y3nbl: LEeHTParnbHbIN
Tennoson nyHKT (LITTT), HacocHyo cTaHumio, 3anopHO-perynupyoLLyo apMaTypy, U apyrue ane-
MEHTbI.

NCTOYHUK — 9TO CUMBOSBHbBI OOBEKT TEMNNOBOW CETU, MOOENUPYIOLLNA PeXnM paboTbl KO-
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TenbHon nnu T3AL. B maTtematnyeckon mogenm NCTOUHNK NpeacTaBnseTcsi CeTeBbIM HACOCOM, CO-
34aloLlWmMm pacnonaraemMbiin Hanop, U NOAMNUTOYHBIM HACOCOM, ONpeaensoLWmMM Hanop B obpaTHOM
TpybonpoBoge.

Y4acToK — 3TO JIMHENHbIN OOBEKT, HA KOTOPOM HE MEHSITCSA: AnameTp Tpybonposoga, Tvn
NpoKnagku, Bua U3onsauumn, pacxog TENSIOHOCUTENS.

MoTpebutenb — aTO CMMBOJSIBHOM OOBHLEKT TEMSIOBOW CETU, XapaKTepusylowmnincs notpebne-
HWEM TENsI0BOMN SHEPINN U CETEBOW BOAbI.

O606LLeHHbIV NOTPEBUTENb — CUMBOSTbHBIA OOBLEKT TEMMOBOW CETU, XapaKTepPU3yoLLMIACA no-
TpebnsemMbIM pacxogoM CETEBOM BOAbl UMM 3afaHHbIM COMPOTMBIEHMEM. Takum notpebutenem
MOXHO MOOEeNMpoBaTb, Hanpumep, obLLyo Harpy3Ky KBapTana.

Y3en — 3T0 CMMBOJSbHbIN OOBEKT TENNOBOM CeTU. B TennoBon ceTn yanamu siBRsOTCA BCE
006BbEKTbI CETU, KPOME UCTOYHMKA, NOTpebuTtensa n ydactkoB. B matemartmyeckon Moaenn BHyTpeH-
Hee npeacTaBneHne 06bEKTOB (KpOME NCTOYHUKA, NoTpebuTens, nepembiyvkn, LITIT v perynatopos)
MoenupyeTcsa AByMs y3ramMu, YCTaHOBIEHHbIMM Ha noatowem n obpaTtHom TpybonpoBoaax.

HacocHasi cTaHumMsi — CUMBOMbHbBIV OOBEKT TENNOBOW CETU, XapakTepU3YLNNCA 3a4aHHbIM
HaNoOpPOM MIM HaNOPHO-PaCXOAHOWM XapaKTEPUCTUKOM YCTaHOBNEHHOrO Hacoca.

TennoBas ceTb MOXET ObITb N300pakeHa CxeMaTU4HO, MPU 3TOM HEBaXHO, ByayT nNn koopau-
HaTbl y3n0B (06HLEKTOB TENMOBOW CETU) M YIIbl NOBOPOTOB (TOYKM NEpernioma y4acTKoB) BBEAEHbI MO
KoopAuHaTaMm C reoge3nvyeckon TOYHOCTLIO UM 0OpMCOBaHbI MO NOAOXKE. BakHO, YTOObI HYXXHble
00bekTbl TENNoBon ceTu (y3nbl) ObinNn coeguHeHbl yd4acTkamn (gyramm). CxemaTtnyHoe nsobpae-
HMe MoLenn TENJTOBON CETU NO3BONSET ObICTPO NPOBECTM TENNOrMapaBIndeckne pacyeTbl, HO He

AaéT BO3MOXXHOCTU OnpeaenTb MECTOHaXOXAEeHNEe CBOUX CETEN.

1.4. UcxoaHble paHHble MmoAernuv TennoBon ceTu

Mpexae 4emM NpUCTYNUTb K MHXXEHEPHbIM pacyeTam, HE0OXOAMMO 3aHECTU UCXOOHbIE AaHHbIE,
AOCTaTOYHO MOSTHO XapaKkTepumaytoLlme Bce OCHOBHbIE OObEKTbI TEMNMOBOW ceTu. B 3aBncnmocTn ot
BMAa NPOBOAMMOro pacyeTa, MOXeT NoTpeboBaTbCsi 3aHECTU AONOSNHUTESbHbIE LaHHbIE K yXXe BBe-
AEHHbIM. VIcxofHble AaHHble XpPaHSATCS B COOTBETCTBYHOLLEN 6a3e faHHbIX, KOTopasi NogkntovaeTcs
K CXeme, ONMCbIBatoLLyt0 TOMOSOTNI0 CETW.

lMepeveHb NCXOAHbIX OAHHbIX, OMUCLIBAKOLLNX UCTOYHUK CETHU:

e reofesnyeckasi oTMeTKa, M;

e TEMMepaTypa B nogatowem Tpybonposoge, °C;

e 3HAYEeHNe TemnepaTypbl CETEBOW BOAbI B NofatoLwemM TpybonpoBoae, Ha KOTOpoe ObIno Bbl-
NOMIHEHO NPOEKTUPOBAHNE CUCTEMbI LIEHTPANM30BaHHOro TenniocHabxeHus, °C;

e TEMMEpaTypa XONoAHOM BOAONPOBOAHOM BoAb!, °C;

e TEMMepaTypa Hapy>XHoro sosayxa, °C;

e pacrnosnaraemblin Hanop Ha BbIXOAE N3 UCTOYHUKA, M;

e Hanop B obpaTHOM TpybGoNpoBOAE HA NCTOYHUKE, M;

¢ TEKyLLasa TemnepaTypa HapyXHoro Bosayxa, °C;

e [ipyrne gaHHbIe, Heobxoanmble Ons HEKOTOpbIX TUMNOB pac4eTOoB.
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lMepedeHb NCXOAHbIX OaHHbIX, ONUCLIBAKOLUX NOTPEOMTENS TEMMOBON AHEPTUN:

¢ BbICOTa 34aHuns noTpebutens, m;

e CXeMa nogknoveHnsa notpebutensa — BbibupaeTcs cxema NpMcoeavHeHNs y3na BBoaa;

¢ 3HaYeHme TemnepaTypbl CETEBOW BOAbI, Ha KOTOPOe BbINO BbINOMHEHO NPOEKTUPOBAHNE CU-
ctem otonnenus (CO) n BeHTunauum (CB);

e pacyeTHas Harpyska Ha otonneHue kan/y;

e pacyeTHasa TemnepaTypa Boabl Ha Bxoge B CO, °C;

e pacyeTHasa TemnepaTypa BoAbl Ha Bbixoge u3 CO, °C;

e pacuyeTHas TemnepaTypa BHyTpeHHero Bo3gyxa ans CO, °C;

e HanNnyme perynaTopa Ha OTOMNMeHune;

e AN1S 3aBUCUMbIX CXEM, C HEMOCPEACTBEHHbIM, 31€BATOPHLIM UIIM HACOCHBIM CMeLLeHnEeM
HeobXxoAnMOo AOMOSHUTENBHO 3aHECTUN pacyeTHbIA pacnonaraemeli Hanop B CO, m;

e 11151 HE3AaBUCMMbIX CXEM, NOAKMIOYEHHbIX Yepes TennoobMeHHbIN annapat Heob6xoaAnmMo Ao-
NOMHUTENbHO YKa3aTb KONIMYECTBO cekumi TennoodmeHHoro annapara (TO) Ha CO, noTepu Hanopa
B cekumax TO Ha CO, m, u ap.;

e (hakTnyeckn yctaHoBrneHHoe obopyaoBaHme: KO3PULMEHT NPONYCKHON CNOCOBHOCTM pery-
natopa CO, HoMep yCTaHOBMEHHOro arieBaTopa, AMaMeTp YCTaHOBNEHHOro conna aneesaTtopa, MM,
KONMYECTBO M XapaKTEPUCTMKN YCTAHOBIMEHHbIX LWanbbl HA CUCTEMY OTOMNSEHNS;

e pacyeTHas Harpyska Ha BeHTunsumio kan/y;

e pacyeTHas TemnepaTypa HapyXHoro Bosagyxa ans CB, °C;

e pacyeTHasa TeMmnepaTypa BHyTpeHHero Bo3ayxa anga CB, °C;

¢ YCTAHOBMEHHbIE LWaNbbl HA CUCTEMY BEHTUIALUN — KONMYECTBO U pa3mepbl;

e pacyeTHas cpeaHssa Harpyska Ha TBC Mkan/y;

e TemnepaTtypa soabl Ha 'BC,°C;

e HanNnume perynatopa Temneparypbl;

e ONA UMPKyNsauum oT pacxoga Ha MBC, %;

e 0114 cuctem MBC ¢ 3akpbiTbiM BOOOPa3bopoM yKasbiBatoTcsl konudecTteo cekumn TO MBC |
CTyneHu, konnyecTtso napannenbHbix rpynn TO BC | ctyneHb u 1.4,

lMepedeHb MCXOAHBIX AaHHbIX, ONMCbIBaOLWMX 0606LEHHOr0 NOTpedbuTena TennoBon 3Hep-
rn:

e reogesnyeckasi OoTMETKa, M;

e cnocob 3afaHunsa Harpy3ku - ykasblBaeTcst cnocob 3agaHuns Harpysku Ha 0606LLeHHOM noTpe-
BuTene: pacxogom UM CONPOTUBIIEHNEM,;

e Tpebyemblii Hanop, Mm;

e [ONg Bogopasbopa n3 nogatowlero Tpybonpoeoaa - 3agaetcs gons otbopa sogbl (ot 0 go
1) n3 nogatoLero Tpybonposoga Npu OTKPbITOM BOAOpa3bope CUCTEMbI ropsavero BOAOCHabXeHus;

e NPV 3aJaHnn Harpy3KkM pacxofoM YKasbiBaeTCs CyMMapHbI pacxod Boabl Ha CO, CB u 3akp
cuctemsl 'BC, T/Y;

e pacxon BOAbl HA OTKPbITbIN BOAOPa3bop Mnn BenMYMHA pacxoda, YYUTbIBAKOLEro YTEeYKM
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TenmoHocuTens B nogatoLlem Tpybonposoae, T/4.

MepeyeHb NCXOAHbIX OAaHHbIX, OMUCbIBAKOLWMNX Y4aCTOK TENOBOW CETU:

e NIMHA y4acTka, M;

e BHYTPEHHUI AnameTp nogaroLlero n obpaTtHoro TpybonpoBoaos, M;

e LLIEpOXOBATOCTb NodatoLLero n obpaTHoro TpybonpoBogoB, M;

¢ K03(hPMUMEHT MECTHOrO CONPOTUBNEHMSA NOAAOLWEro n obpaTtHoro Tpy6onpoBoOAOB;

e MECTHbIE COMPOTUBIEHMSA NoaatoLwero n obpatHoro TpybonpoBoaos;

¢ laHHblE A4S pacyeTa TENOBLIX NOTEPb YEPE3 U30SALIMIO.

[ononHMTENbHO K PaCCMOTPEHHbIM 3NleMEeHTaM CUCTEMbI TeNrocHabXeHus, Heo6XxoaAnMbI UC-
XO[Hble AaHHble No APYrMM 0ObekTam TEMNIOBOM CETU, TAKUM Kak HACOCHbIE CTaHLMK, LleHTparnbHble
TENnoBble NYHKTbI, PErYNATOPbLI AABNEHMS U pacxoaa.

Mpn npoBeaeHMM COOTBETCTBYIOLLMX pacyeToB TEMNIOBOW CETU C Y4eTOM TennoBbIX NOTEpPb
Yyepes Tennounsonaumio TpybonpoBoaoB, pacCcUnTbIBAEMbIX MO HOpMaM UK No akTU4eckomy co-
CTOSIHUIO M30NSAUMK, Takke HeobxoauMbl OOMNOMHUTENbHbIE AaHHbIE MO y4YacTkaM TEMnroBOW ceTu
(Tvn Npoknagkn, cpeaHerogoBble TeMnepaTypbl CETEBOW BOAbl, BO3AyXa W rpyHTa, TUM TENNou3o-

NAUMOHHOTO MaTepuana v ap.).
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1.5. V|H)KeHeprle pac4yeTbl CUCTEMbI TennocHabXxeHus

OneKTpoHHasa MoAenb CUCTEMbI TEMNOCHabXeHWs1, paspaboTaHHas B cpege M'MC Zulu, obec-
neynBaeT npoBeaeHne HeoBXoOUMbIX MHXKXEHEPHbIX pacyeToB, CBA3AHHbIX C AKCMyaTaumen cylle-
CTBYHOLLUX N NPOEKTUPOBAHNEM HOBbIX TEMMOBLIX CETEN:

e pacyeT TYNMUKOBbIX M KOMbLIEBbIX TEMMOBbLIX CETEN, B TOM YMCIE C NOBbICUTENbHBIMU Hacoc-
HbIMW CTaHUMSMU U APOCCENMPYIOLWLMMM YCTPOUCTBaMK, paboTatowme OT OAHOMO UMN HECKOMbKMX
NCTOYHUKOB;

e pacyeT cUCTeM TennocHabXXeHns MoXeT NPOU3BOAUTLCS C yHETOM yTeuvek U3 TENMOBOW CeTu
n cuctem TennonoTpebneHus, a Takke TENNOBLIX NOTEPb B Tpybonposoaax Tennosov cetu. Pacuet
TennoBbIX NOTEPb BeAeTcA NMB0o No HOpMaTUBHBIM NOTEPSIM, NGO NO PaKTUYECKOMY COCTOSHMIO
n3onsaumu;

e HaNago4YHbIN rMaPaBANYECKUA pacyeT, Lernbio KOTOPOro SBNSeTCs KayecTBeHHoe obecneye-
HWe BCcex noTpebuTenen, NOAKMYEHHbIX K TENSIOBOW CETU HEOBXOANMbBIM KONMYECTBOM TEMNSI0BON
9Heprun 1 ceTeBoun BOAbI, NMPU ONTUMANbHOM pexume paboTbl CUCTEMbI LEHTPann3oBaHHOro Ten-
nocHabxeHus B LenoMm. B pesynbTaTe Hanago4yHOro pacyeta onpeaensaTcs HoMepa 3neBaTopos,
AnameTpbl Conen 1 Opoccenupytowmx yCTPONCTB, a Takke MecTa MX yCTaHOBKM. PacuyeT npoBso-
AUTCA C y4ETOM PasfmyHbIX CXeM NpucoeauHeHus notpebutenen K TENNOBOW CETU U CTeNeHn aB-
TOMaTtum3auum NOAKMIOYEHHbIX TENMNOBbIX Harpy3ok. [pu aTom Ha noTpebuTensx MoryT ycTaHaBnu-
BaTbCs PErynaTopbl pacxoaa, Harpy3kvu n Temnepartypbl. Ha TennoBon cetu moryT 6biTb YCTaHOB-
NeHbl HACOCHbIE CTaHLUW, perynaTopbl 4aBNEHUs, PeErynstopbl pacxoaa, KycToBble Wwanbbl n nepe-
MbIYKW;

¢ MOBEPOYHbLIN MTMAPaBINYECKMI pacyeT TeNNoBOW CeTU ANs onpeaeneHns pakTu4eckmx pac-
XOJ0B TENMOHOCUTENS Ha y4acTkax TEMMoBOW CeTU 1 y NoTpebuTenen, a Takke KonuyecTse Tenso-
BOW 3Heprnm nonyvyaemon notpedbutenem npu 3agaHHon Temnepartype Boabl B nogatowem Tpybo-
npoBoAe 1 pacnofnaraeMoM Harnope Ha UCTOYHUKe. B pedynbTate pacyeTta onpenensaiTca pacxoqbl
“ NoTepu Hanopa B TpybonpoBoaax, HaMopbl B y3nax CeTu, B TOM YMCe pacnornaraemble Hanopbl y
notpebutenen, TemnepaTypa TENMOHOCUTENSA B y3nax ceTu (Mpu yyeTe TENoBbIX NOTEPb), TeMne-
paTypbl BHYyTPEHHEro BO3ayxa y noTpeburtenen, pacxogbl U TeMnepaTypbl BOAbl HA BXO4E M BbIXOAEe
B KaXaylo cuctemy TennonoTpebnexus;

e pacyeT 1 NOCTPOEHME NbE3OMETPUYECKOTrO rpadmka, KOTOPbIN HarnsgHo UNNKCTpUpyeT pe-
3ynbTaTbl rMapaBnMyeckoro pacyeta. [1pyn aTom Ha aKpaH BbIBOAMTCA NUHWUS OaBNEeHUs B Nogato-
wem TpybonpoBoae, NMHUA AasneHnsa B obpaTtHom Tpybonposoae, NMHWUS NOBEPXHOCTU 3eMNN, Nn-
HWS1 NOTepb Hanopa Ha wanbe, BbICOTa 34aHWSA, JIMHUSA BCKUMAHWSA, JINHUS CTaTMYECKOro Hanopa.
Konu4yectso BbIBOAUMOW NOA rpadpnkoM MHOpMaLMN HacTpamBaeTCs Nonb3oBaTenemM;

Pac4ét TennoBbIX ceTen MOXXHO NPOBOAUTL C YH4ETOM:

e yTEeYeK 13 TENSI0BOM CETU U CUCTEM TensnonoTpebneHus;

e TEMMOBbLIX NOTEPL B TPyHBONpoBOAaXx TENOBON CETY;

e (pakTn4eckn yctaHoBneHHoro obopynoBaHus Ha aboOHEHTCKMX BBOAAX M TEMMOBLIX CETAX.

Co3paHHasa maTteMaTnyeckasl UMUTaUMOHHast MoAeNb CUCTEMbI TEMIOCHABXKeHMS, cnyxaulasa
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AN pelleHnsi MOBEepOYHOW 3adaun, NO3BONSIET aHanM3npoBaTh rMapPaBNYECKUiA U TENOBOKN pe-

XXMM paboTbl, @ Takke NPOrHo3npoBaTh U3MEHEHME TeMMepaTypbl BHYTPEHHEro Bo3ayxa y noTpebu-
Tenen. PacyeTbl MOryT NpoBOAUTLCS NPU Pa3NMYHbIX UCXOAHBLIX AaHHbIX, B TOM YMCIe aBapUiHbIX
CUTyauusix, Hanpumep, OTKMIOYEeHUM OTAENbHbIX Y4acTKOB TEMNSoBOW CeTW, Nepeaayn Boabl U Ten-

NOBOW 3HEPrUM OT OAHOMO UCTOYHUKA K APYroMy MO O4HOMY 13 TpyGonpoBOAOB U T.A4.

1.6. M'pachnyeckoe npeacraBreHne 06 bLEKTOB CUCTEMDI
TennocHabXxeHnsa ¢ NPUBA3KON K Tonorpadnyeckon ocHoBe

B cootBeTCTBUM C TpEBGOBaHMAMN METOANYECKUX PEKOMEHAALMI NO pa3paboTke cxeM Tensno-
cHabxeHus (yTBepXxaeHbl B cooTBeTCcTBUM C [locTaHoBneHuem [MNpasutensctBa PO Ne154. [3]) B
YyacTu pa3paboTKmn INEKTPOHHOM MOAESM CUCTEMbI TENTOCHABXXEeHNS ropoA4oB C HaceneHnem donee

100 Thicsy Yenosek (pasgen 1V, n. 69), BbinonHeHa pa3paboTka Mogeny BTOPOro ypOBHS.
OneKTpoHHasa Moferib BTOPOro YPOBHSA BKITKOYAET ONMCaHMe MarucTparibHblX U pacnpegenu-
TenbHbIX (KBapTanbHbIX) TEMOBLIX CETEN 40 KOHEYHbIX NOTPEBUTENEN N XapaKTEPUCTUKN NOTPedun-
Tenen. Ha gaHHOM aTane onucaHa Tonosnornyeckasi CBA3HOCTb OOBEKTOB CUCTEMbI TennocHabxe-
HUS (MCTOYHWUKM TEMNNOBOW SHEPIrMM, TEMNMNOBbLIE KaMepbl, y4acTku TennoBbix ceten, LTI, notpebu-
Tenu). OnucaHne TOMOMOrM4YecKOM CBA3HOCTU npeAcTaBnsieT cobon onucaHue rvapaBfn4eckon

CTPYKTYpbI Y3M0B cUCTEMbI TeNocHabxeHns. B pesynbTaTte BoINONHEHUst paboTbl co3aaHa ruapas-
nu4yeckas Mofesnb cUcTeMbl TENNOCHABXeHNS, OTpaxatoLLlas CyLLeCcTBYOLEee NOMoXeHNe CUCTEMbI

TennocHabxeHus ropoaa

MpvmMep nNpeacTaBneHns cnoée rugporpadun, pacTuTenbHOCTU, 30aHNIA, KBapTanos, 4OPOr,
ynuu u Tennoeson cetu r. CapaHcka npuBeaeHbl Ha pucyHke 1. MNpumep npeactasneHus rpadgpuye-
A

CKoV MHopMaLnK.
r- I’f — :_S‘ﬂﬁua_EEv_-er.-?u -
| - T P Bmm;a'
T

<

Tty Py

1
HEmpG gy ~
Ayerfrlts

1 .
3
3 .
$ g
2
4 5T
“ £ = f
H f & f
3 + !
7 e /
i

S Ueiry
P Lol
1 'I

—
R ey, o
=] T - Y
i - B ey
“‘E_.__,éfggﬂ . ) ] BT S r
Hi uf
5:- ‘ | -J-
& Cap g, £ |
) z Aitetia
H £
] P
) P0G
- Thiesvengrigy
—~d s 4 = = 5
e ] v i LT} ™ Bl L - Ly
» P o E; " I
3 [ -] f' I}
dopmauunn

= meitud] 4] dean e :
PucyHok 1. lNMpumep npeacrasneHns rpadouyeckomn uH



Pazpgen 2. NacnopTusaumsa oo0bLEeKToB
CUCTEeMbI TenJsiocHaoXeHus

2.1. LCTOYHMKM TEeNNOBON 3HEPIUMN

3ﬂeKTp0HHaﬂ Moesib BKIOYaeT onncaHne n Xxapaktepuctukm MCTO4YHMNKOB TENNOBON QHEep-

rn. I'Iepequb WMCTOYHMNKOB TEMMOBOW QHeprunun, BKINO4YEHHbIX B 3JIEKTPOHHYIO MOA€ENb, npeacrtaBieH

B Tabnuue 1.

Tabnuua 1. ﬂepequb NMCTOYHUKOB TEMIOBOW SHEepPrunu, BKIMNYEHHbIX B 3JIEKTPOHHYIKO MOAE1b

Ne | HammeHoBaHue TennocHabxatoLemn HanmeHoBaHMe UCToYHMKa TemnepaTypHbIN
n/n opraHusaumm TennocHabxeHus rpacuk, °C
1 |"Mopgosckuin" doununan MNAO "T INnroc” CapaHckasa TOL-2 150/70
2 |"Mopgosckuin" dounuan NMAO "T lMntoc” KotenbHas kB. 107 130/70
3 |["Mopgosckunin" dounuan NMAO "T IMNnroc” KoTtenbHas k. 10-11 150/70
4 |"Mopgoeckun" cdomnman NAO "T Mntoc” KoTenbHas 2 MKp. 150/70
5 ["Mopgosckui" dounuan NMAO "T lNntoc” KoTtenbHas 3 MKp. 150/70
6 |"Mopgosckui" ounuan NMNAO "T IMNntoc” KoTenbHas 6 MKp. 150/70
7 |"Mopgosckuin" ounuan NMAO "T IMNntoc” KotenbHasa [PB Ne2 150/70
8 |"Mopgosckui" ounuan NMNAO "T IMNntoc” KoTtenbHas 8 MKp. 150/70
9 ["Mopgosckui" ounuan NMNAO "T IMNntoc” KotenbHasi OcuneHko, 57 150/70
10 |"MopgaoBckmn” doununan MAO "T Mntoc" KotenbHas Knpsasog 95/70
11 |"MopgaoBckun” dounmnan MAO "T Mntoc" KoTtenbHasa Hukonaeeka 95/70
12 |"MopgaoBckun” doununan MAO "T Mntoc" KoTtenbHasa Anra 150/70
13 |"Mopaosckun” dounuan MAO "T Mntoc" KotenbHas 3bikoBO 105/70
14 |"Mopgosckun” dounmnan MAO "T Mntoc" KoTenbHas Jlucma 150/70
15 |"Mopgaosckun” doununan MAO "T Mntoc" KotenbHasa baHsa 3 95/70
16 |"Mopgosckun" dunuman NMNAQ "T MNntoc" KotenbHas bans 2 95/70
17 |"Mopgosckun" dunuman NMNAQ "T MNntoc" KotenbHas MockoBckas, 48 150/70
18 |"Mopgosckui" dunuman NMNAQO "T MNntoc" KotenbHas O3epHbin 115/70
19 |"Mopgosckun" dunuman NMNAQO "T MNntoc" KotenbHas LWkona 13 95/70
20 |"Mopgosckun" comnman MNMNAQ "T MNnoc" KotenbHas JlyxoBka 110/70
21 |"Mopgosckun" comnnuan MNMAQ "T MNntoc" KoTenbHas NopsinHoBka 95/70
22 000 ®CK "PyccTOK Kot. yn. Mopuoacxii,ff kopn. 50A, cTpoe- W
23 000 $CK "PyccTOK" Kot. yn. MokwaHckas, 16 H/A
24 OAO «PX[» KotenbHas n. 3bIkoBO H/A
25 000 «TCO» Kot. yn. MuyypuHa, 19 H/g
26 MI "CapaHckropsogokaHan" Kot. no yn. MockoBckas, 119 H/g
27 000 «Tenno-Jokc M» KotenbHas Ne 1 agMMHUCTPATUMBHOIO 34aHuUs H/g
28 00O «Tenno-Jltokc M» KotenbHas Ne 2 TLI « MAKC» H/A
29 00O «Tenno-Jltokc M» KotenbHas Ne3 H/A
30 000 «Tenno-Mioke My KoTenbHas meona;;AKa no yn. MarapwuHa, Hin
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2.2. NoTpebutenu TensIoBOU aHeprum

OneKTpoHHas MOAENb BKITOYAET ONUCAHME N XapaKTEPUCTUKN KOHEYHbIX NOTpebuTenen Ten-
NOBOW 3HEPIUN.

MepeyeHb NoTpebutenen TENNOBOW SHEPINN, BKITHOUEHHbIX B 3NEKTPOHHYIO MOAENDb, NpuBe-
aeH B [NpunoxexHnn 2.

OnuncaHne OCHOBHbIX TUMOB I'IpI/ICOGLI,I/IHeHI/If/'I TeI'IJ'IOI'IOTDGGJ'IFIPOLLMX YCTaHOBOK n0Tpe6|/|Tene|7|
K TennoBbiM CeTAM npmuBeneHO Ha pUCYHKaxX 2— 9. Homepa CXeM, UX Ha3BaHue 1 KoJrim4ecTtBO
NOoAKNH4YEeHHbIX I'IOTpe6VITeJ'Iel7I npmneBeneHbl B Ta6n|/1u,e 2.

Tabnuua 2. Homepa cxem, ux Ha3BaHMe U KONNYECTBO NOAKMIOYEHHbIX NOTpebuTenen

Ne cxemsbl KonuyecTtBo
Ne n/n| nogknto4deHns HanmeHoBaHune cxeMbl NoaKNYeHna notpebutens NOAKNIOYEHHbIX
notpeburens noTpeburtenen
1 1 MoTpebuTens ¢ He3aBucKMMbIM NpucoeamnHeHnem CO n CB 153
2 2 MoTtpebutens ¢ anesaTopHbIM npucoeamHeHnem CO 2831
3 4 MoTpebuTenb ¢ HenocpeACcTBEHHbIM NpucoeanHeHnem CO 364
4 5 MoTpebuTenb ¢ HacocHbIM nNpucoeanHeHnem CO 889
5 25 [MoTpebuTtens ¢ BEHTUNALMOHHOW Harpy3Kkown 90
6 26 MoTtpebutens NBC 1672
7 27 MoTtpebutens ¢ nogorpesatensamu [BC 17
MoTpebuTens ¢ HacocHbIM npucoeamHernnem CO (Hacoc Ha
8 37 103
obpaTHoM TpybonpoBoae)

[na notpebutenen co cxemamm nogknodeHms Ne 1-5 oTcyTCTBYeT NOAKIOYEHHAs Harpyska
Ha BC, ecTb Harpyska TOMNbKO Ha OTONMEHne 1 BeHTunaumio. Notpebutenn ¢ oTKpbITbiIM BOgOpas-

6opom Ha 'BC oTcyTCcTBY!IOT.
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PucyHok 9. Cxema Ne37. NoTpebutenb ¢ HacocHbIM npucoeauHeHnem CO
(Hacoc Ha obpaTHOM TpyGonpoBoae)

2.3. HacocHble ctaHuuu n LTI
OneKkTpoHHasa MoAenb BKOYaET ONMcaHme U XapakTepPUCTUKM HACOCHbIX CTaHumn u LITT.
MepeyeHb HacoCHbIX cTaHumn 1 LITT1, BKNIOYEHHbIX B 3NEKTPOHHYIO MOoAerb, NpeacTaBneH B

MaBe 1.

2.4. YyacTKu TennoBbIX ceTen
SJ'IeKTpOHHaFI MOAenb BKIMOYaeT onncaHmne N XxapaktTepUCcTtukmn y4aCTtkoB TEMIOBbIX ceTen.
I'Iop,p06Hoe onncaHne y4dacTKOB TenmoBbIX CeTeﬁ, BKIMKOYEHHbIX B 3NEKTPOHHYKO MOAerb,

npeactaeneH B [nase 1.
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Paspgen 3. lNacnopTusauma n onucaHme pacyeTHbIX eAUHUL,
TeppuUToOpUuanbLHOro AerneHus, BKIYasa agMUHUCTPaTUBHOE

Nopog CapaHck genutcea Ha 3 panoHa:

1. IleHnHckun;

2. OkTabpbCckun;

3. MNMponeTtapckumn.

KapTta r. CapaHcka npegcrtaeneHa Ha pucyHke 10.

KagactpoBoe geneHune npmeedeHo Ha pucyHke 11.
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Paspen 4. FTmpgpaBnnMyeckun pacyeT TeNnoBbIX ceTen

4.1. UcTo4yHUuK TennoBon aHeprumn CapaHckasa TALU-2

Konu4yectso Tenna, BolpabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxog Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxopa Tenna Ha 3akpbiTble cuctembl IBC

Pacxopg Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepu B obpatHom Tpybonposoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cUcTemMy OTOMNSEHUS
CyMMapHbI pacxof Ha cUcTemMy BEHTUNSAUMU

Pacxog Bogpbl Ha napannernbHble ctynedn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTtHoM Tpybonposoae

744.030, Mkan/y
590.155, Mkan/y
41.315, lkan/v
34.364, 'kan/y
2.445, Tkan/y
32.89489, I'kan/u
18.56520, Nkan/v
12.18782, l'kan/v
5.73407, l'kan/y
6.37053, MNkan/y
8691.517, /v
8690.346, T/4
1.171, T
7680.979, T/4
556.819, T/4
453.346, T/v
0.37332, T/4
0.39069, T/4
0.40727, T/v
114.999, m
30.000, m
84.999, m
150.000,°C
64.403,°C

4.2. LCTOYHUK TENNOBOW 3HEPrun KotenbHasa 3 MKp.

KonnyecTso Tenna, BbipabatbiBaemMoe Ha UCTOYHMKE 3a Yac
Pacxog Tenna Ha cucTemy OTOMNMEHNS

Pacxoa Tenna Ha cuctemMy BEHTUNALMM

Pacxog Tenna Ha 3akpbiTble cuctembl FBC

Pacxog Tenna Ha umpKynsumio

Tennosble noTepu B nogatoLlem Tpybonposoae

Tennosble noTepn B obpaTHom Tpybornposoae

MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM Tpybonposoae
MNMoTepu Tenna oT yTeyek B cuctemax tennonoTpebneHuns

CyMmapHbI pacxog B nogaroLlem Tpybonposoae

21.107, l'kan/y
19.767, N'kan/v
0.044, Mkan/4
0.585, Nkan/v
0.037, MNkan/v
0.45054, Nkan/4
0.19714, Nkan/4
0.00578, Mkan/u
0.00279, Mkan/u
0.01778, 'kan/v
258.000, T/v
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CymmapHbIn pacxog B obpaTHoM Tpybonposoae
CyMMapHbI pacxoq Ha NoANUTKY

CyMMapHbI pacxog Ha cucTemMy OTOMNSEHUS
CyMMapHbI pacxof Ha cucTemy BEHTUNSAUMU

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTedkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem Tennonotpebnenns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B o6paTHOM TpybonpoBoae
Pacnonaraembiin Hanop

TemnepaTypa B nogatowem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoae

257.980, T/v
0.020, T/v
252.746, T/v
0.466, T/v
4785, T/v
0.00228, T/4
0.00243, /4
0.01492, T/4
81.100, m
32.100, m
49.000, m
150.000,°C
68.195,°C

4.3. ACTOYHUK TensoBOWN 3HEeprum KotenbHas noc. JlyxoBka

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxog Tenna Ha cucTemy OTOMNMEHNS

Pacxon Tenna Ha 3akpbiTble cuctembl IBC
Pacxop Tenna Ha LMpKynauuio

TennoBble noTepu B nogatoLem Tpybonposoae
TennoBble noTepn B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq B nogatoLlem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CyMMapHbI pacxog Ha cucTemy OTOMNMEHNS
Pacxopn Boabl Ha napannenbHble ctynedm TO
[aeneHuve B nogatowwem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowem Tpybonposoae

Temnepatypa B o6paTtHOM Tpybonposoae

5.098, 'kan/u
4.703, lNkan/u
0.109, 'kan/y
0.006, 'kan/y
0.14106, Nkan/4
0.06538, Nkan/y
123.145, T4
123.145, T4
121.191, T4
1.953, T4
62.240, m
36.240, m
26.000, m
110.000,°C
68.605,°C

4.4. ICTOYHUK TENSIOBOWN 3HEPrumn KoTernbHasa c. FlopssMHOBKa

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog Tenna Ha cucTemy OTONEHNS

Pacxog Tenna Ha 3akpbiTble cuctembl [BC
Pacxog Tenna Ha LMpKynauuio

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

CyMMmapHbI pacxog B nogatoLlem Tpybonposoae

1.296, Nkan/y
1.001, Nkan/y
0.094, MNkan/u
0.017, MNkan/v
0.03925, Mkan/u
0.01929, N'kan/v
42.964, T/4
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CymmapHbIn pacxog B obpaTHoM Tpybonposoae 42.964, T/4

CyMMmapHbIn pacxod Ha CUCTEMY OTOMNSEHMS 39.975, T4
Pacxog Bogbl Ha napannenesHble ctynedn TO 2.990, Ty
[aeneHune B nogatoiem Tpybonposoae 43.150, m
[aeneHune B obpaTHOM Tpybonposoae 21.150, m
Pacnonaraembii Hanop 22.000, m
TemnepaTtypa B nogatowem Tpybonposoge 95.000,°C
TemnepaTypa B obpaTtHOM TpybGonposoge 64.841,°C

4.5. UcTouyHUK TennoBou aHeprum kotenobHaa [Pb-2

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac 11.289, MNkan/v

Pacxog Tenna Ha cucTemy OTOMNMEHUS 6.700, Nkan/y
Pacxog Tenna Ha cMCTeMy BEHTUNALUK 1.679, Nkan/y
Pacxoa Tenna Ha 3akpbiTble cuctembl [BC 1.456, kan/y
Pacxoa Tenna Ha unpKynauuio 0.116, lkan/v
Tennosble NoTepu B nogarowem Tpybonposoae 0.34006, N'kan/y
Tennosble noTepu B obpaTHOM TpybonpoBoae 0.18479, 'kan/y
CymmapHbIn pacxod B nogarollem Tpybonposoge 123.116, T/
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae 123.116, T/
CyMMmapHbI pacxod Ha CMCTEMY OTOMJIEHMS 87.203, T
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU 17.918, T/
Pacxopn Boabl Ha napannenbHble ctynedm TO 17.994, T/4
[aeneHuve B nogatowem Tpybonposoae 64.610, m
[asneHune B obpaTHOM Tpybonposoae 28.110, m
Pacnonaraemsin Hanop 36.500, m
TemnepaTypa B nogatoiem Tpybonposoe 150.000,°C
TemnepaTypa B obpaTtHOM TpybonpoBoae 58.303,°C

4.6. ICTOYHMK TEeNsIOBOW 3HEPIrUn 2 MKp.

KonnyecTtso Tenna, BblpabaTbiBaeMoe Ha UCTOYHMKE 3a Yac 23.633, Nkan/v

Pacxog Tenna Ha cucTemy OTONMEHNS 22.230, Nkan/v
Pacxog Tenna Ha cMcTemy BEHTURALMMK 0.708, lNkan/v
Tennosble noTepu B nogatoLiem Tpybonposoae 0.48518, 'kan/u
Tennosble noTepu B obpaTtHOM TpybonpoBoae 0.20895, Nkan/y
CyMmapHbI pacxog B nogaroLiem Tpybonposoae 287.745, T4
CyMmapHbI pacxog B obpaTHom Tpybonposoae 287.745, T4
CyMMapHbI pacxog Ha cuctemy OTonNeHnst 279.510, T4
CymmapHbI pacxog Ha CUCTeMy BEHTUNSALMM 8.234, T/
[aeneHue B nogatoLem Tpybonposoae 79.520, m
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[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop
Temnepatypa B nogatoem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

36.020, m
43.500, m
150.000,°C
67.868,°C

4.7. UCTOYHUK TENNOBOW 3HEpPrumn KotenbHasa noc. O3epHbIN

KonnuecTteo Tenna, BbipabaTtbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxog Tenna Ha cucTemy OTOMNSEHNS

Pacxog Tenna Ha 3akpbiTble cuctembl [BC
Pacxog Tenna Ha umpKynsaumio

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepn B obpaTHoM TpybonpoBoae
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CyMmapHbIn pacxoq Ha CMCTEMY OTOMNMEHMNS
Pacxog Boabl Ha napannernbHble ctynedm TO
[aeneHue B nogatoLiem Tpybonposoae
[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHOM TpybonpoBoge

2.394, kan/v
1.930, Nkan/y
0.144, lkan/v
0.017, lkan/v
0.11587, Nkan/4
0.05800, Nkan/y
45.901, T/™
45.901, T/™
43.003, T/4
2.898, T/
44.800, m
23.800, m
21.000, m
115.000,°C
62.841,°C

4.8. ACcTOYHUK TennoBou 3Heprum kotenbHaa baHs Ne 3

KonuyectBo Tenna, BoipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxopg Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha cuctemy BeHTUNALUN

Pacxon Tenna Ha 3akpbiTble cuctemMbl [BC
Pacxog Tenna Ha umpKynsaumio

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CymMmapHbIn pacxod Ha CMCTEMY OTOMNMEHMNS
CymMmapHbIn pacxod Ha CUCTEMY BEHTUNALMMK
Pacxog Bogbl Ha napannenbsHble ctynedmn TO
[aeneHuve B nogatowem Tpybonposoae
[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraemsin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOoM TpybGonposoae

2.613, Nkan/y
1.822, Nkan/y
0.263, lNkan/v
0.235, 'kan/y
0.004, I'kan/y
0.05818, 'kan/u
0.02819, 'kan/y
88.285, T/v
88.285, T/v
72.440, TV
10.240, /v
5.605, T/v
41.140, m
28.140, m
13.000, m
95.000,°C
65.399,°C
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4.9. UcTouHUK TennoBou 3Heprum kotenbHas LLikona Ne 13

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl BC
TennoBble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
CymmapHbI pacxoq B nogatoLlem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxog Ha cucTemy OTOMNSEHUS
Pacxog Bogpbl Ha napannenbHble cTyneHn TO
[aeneHuve B nogatowwem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B ob6paTtHOM TpybGonposoae

0.430, 'kan/y
0.364, 'kan/y
0.031, 'kan/y
0.01031, I'kan/y
0.00490, Nkan/u
15.153, T4
15.153, T4
14.564, T/4
0.589, T/v
36.000, m
21.000, m
15.000, m
95.000,°C
66.651,°C

4.10. UcTOYHUK TennoBoW aHeprum KotenbHas noc. Hukonaeska

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CymMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxog Ha cucTemy OTOMNSMEHNS
[aeneHuve B nogatowwem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoe

TemnepaTypa B obpaTtHoM Tpybonposoae

3.232, lkan/v
3.004, 'kan/y
0.14752, T'kan/y
0.08103, Mkan/u
119.998, T/
119.998, T/
119.998, T/
56.880, m
25.880, m
31.000, m
95.000,°C
68.064,°C

4.11. AcTOYHMK TENNOBOMN 3Heprum KotenbHaa MockoBckas, 48

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxog Tenna Ha cucTemy OTONMEHNS

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LmpKynauuio

Tennosble noTepu B nogatoLiem Tpybonposoae

Tennosble noTepu B obpatHom Tpybonposoae

22.721, Nkan/™
19.659, Nkan/v
1.012, Nkan/v
0.867, Nkan/v
0.086, Nkan/v
0.44389, N'kan/v
0.21530, N'kan/v
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CymmapHbIn pacxog B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpybonposoae
CymMMmapHbI pacxog Ha CUCTEMY OTOMMEHNSE
CymMmapHbI pacxog Ha CUCTEMY BEHTUNSALMM
Pacxog Bogbl Ha napannenbsHble ctynedn TO
[asnexve B nogarwwiem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B o6paTtHOM TpybGonposoae

270.397, T/v
270.397, T/v
249.598, T/4
10.785, T/4
10.014, T/v
77.000, m
42.000, m
35.000, m
150.000,°C
65.971,°C

4.12. ACTOUYHMK TennoBOMN 3Heprum KotenbHaa noc. Anra

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxon Tenna Ha 3akpbiTble cuctembl IBC
Pacxop Tenna Ha LMpKynauuio

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
CymmapHbI pacxo B nogatoliem Tpybonposoae
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxog Ha cucTemy OTOMNNEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU
Pacxopn Boabl Ha napannenbHble ctynedm TO
[aeneHuve B nogatowwem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatowiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoae

15.610, Nkan/v
14.040, Nkan/v
0.493, 'kan/y
0.242, lkan/v
0.019, 'kan/y
0.48025, Mkan/y
0.21339, Mkan/u
187.613, T4
187.613, T4
179.285, T/
5.461, T/v
2.867, /v
72.570, m
27.570, m
45.000, m
150.000,°C
66.798,°C

4.13. ACTOUYHMK TennoBOMN 3HEepPrum KoteribHasa 8 MKp.

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog Tenna Ha cucTemy OTONMEHNS

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxop Tenna Ha 3akpbiTble cuctembl [BC
Pacxopg Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepn B obpaTHoM Tpybonposoae

CyMMmapHbI pacxog B nogaroLlem Tpybonposoae

15.665, Nkan/v
12.387, N'kan/v
0.280, Nkan/v
1.537, lkan/v
0.074, MNkan/u
0.27167, l'kan/y
0.11996, Nkan/v
179.386, T/
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CymmapHbIn pacxog B obpaTHoM Tpybonposoae
CyMMapHbI pacxoq Ha cucTemMy OTOMNSMEHUS
CyMMapHbI pacxog Ha cucTemy BEHTUNSAUMU
Pacxog Bogbl Ha napanneneHble ctynedm TO
[aeneHue B nogatowwem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

179.386, T/
156.377, T/u
3.118, /v
19.890, T/
69.440, m
32.440, m
37.000, m
150.000,°C
62.674,°C

4.14. UcTOUYHUMK TennoBoun 3Heprum KotenbHasa noc. Knpsaeop

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Pacxopn Tenna Ha 3akpbiTble cuctembl IBC
Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLem Tpybonposoae
TennoBble noTepn B obpaTHoM Tpybonposoae
CymmapHbI pacxod B nogarollem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxog Ha cucTemy OTOMNSEHWS
Pacxog Bogbl Ha napannernbsHble ctynedn TO
[aeneHuve B nogatowwem Tpybonposoae
[aeneHune B obpaTHOoM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHoM Tpybonposoae

4.15. ACTOYHUK TEeNSI0OBOWN 3HEPrumn KoTernbHas
Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus
Pacxop Tenna Ha cuctemy BEHTUNALUN
Pacxog Tenna Ha 3akpbiTble cuctembl IBC
Pacxog Tenna Ha umpKynsumio
Tennosble noTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom TpybonpoBoae
CymMmapHbI pacxof Ha CUCTEMY OTOMSEHNS

CyMMapHbIii pacxof Ha CUCTeMY BEHTUNSALUK

0.848, I'kan/u
0.633, 'kan/y
0.068, 'kan/y
0.005, 'kan/y
0.04597, 'kan/y
0.02579, 'kan/y
27.029, /v
27.029, /M
25.279, 1M
1.750, Ty
55.860, m
24.860, m
31.000, m
95.000,°C
63.612,°C

KB. 107
17.658, N'kan/v
15.390, Nkan/v
0.646, Nkan/v
0.677, Nkan/v
0.074, lNkan/v
0.27950, Mkan/u
0.14340, 'kan/™
279.821, T4
279.821, T
259.677, T4
9.585, T/v
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Pacxog Bogbl Ha napannenbsHble ctynedmn TO
[asnexuve B nogatowem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

10.559, T/4
63.000, m
38.000, m
25.000, m
130.000,°C
66.894,°C

4.16. UCTOYHMK TENNTOBOMW 3HEPrum KotenbHasa noc. 3bIKOBO

Konu4yectBo Tenna, BbipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxog Tenna Ha cucTemy OTONMEeHUs

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxopn Tenna Ha 3akpbiTble cuctembl IBC
Pacxop Tenna Ha LMpKynauuo

TennoBble NoTepu B nogatoLem Tpybonposoae
TennoBble noTepn B obpaTHoM TpybonpoBoae
CyMMmapHbI pacxog B nogatroLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CyMMapHbI pacxog Ha cUCTeMy OTOMNSEHWS
CyMMapHbI pacxoq Ha cucTemy BEHTUNSAUUK
Pacxog Bogbl Ha napannernbHble ctynedn TO
[aeneHuve B nogatowwem Tpybonposoae
[aeneHune B obpaTHOoM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B o6paTtHOM Tpybonposoae

0.552, 'kan/y
0.203, 'kan/y
0.309, I'kan/y
0.019, 'kan/y
0.002, 'kan/y
0.00716, 'kan/y
0.00349, 'kan/y
15.910, /M
15.910, /M
5.803, T/4
9.792, T/v
0.315, T/4
27.000, m
15.000, m
12.000, m
105.000,°C
70.278,°C

4.17. UCTOYHMK TENSIOBOW 3Heprum KotenbHaa baHsa Ne 2

KonnyecTso Tenna, BbipabatbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxon Tenna Ha cuctemy oTonneHus

Tennosble noTepun B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CymMmapHbIn pacxoq Ha CUCTEMY OTOMMEHMNS
[asneHve B nogatowem Tpybonposoae
[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembin Hanop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOoM TpybGonposoae

0.242, lNkan/v
0.236, Nkan/y
0.00373, 'kan/y
0.00272, Mkan/u
9.259, T/v
9.259, T/v
9.259, T/v
40.390, m
30.390, m
10.000, m
95.000,°C
68.867,°C
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4.18. UCTOYHMK TennnoBOoU aHeprum KotenbHaa OcuneHko, 57a

Konu4yecTtso Tenna, BolpabaTbiBaeMoe Ha UCTOYHUKE 3a Yac
Pacxog Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha cuctemy BeHTUNALUN

Pacxopn Tenna Ha 3akpbiTble cuctembl BC
Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B o6patHoMm Tpybonposoae
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CymMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS
CyMMapHbI pacxog Ha CUCTeMy BEHTUNSLMA
Pacxog Bogbl Ha napannernbHble ctynedmn TO
[aeneHue B nogatowwem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraemsbin Hanop

Temnepatypa B nogatoem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

10.829, Nkan/v
7.632, Nkan/v
1.456, Nkan/y
0.814, I'kan/y
0.041, 'kan/y
0.33028, 'kan/u
0.14467, lkan/4
122.239, T/M
122.239, T/M
97.345, T4
15.657, /M
9.237, T4
63.440, m
35.440, m
28.000, m
150.000,°C
61.412,°C

4.19. ACTOYHUK TensI0BOWN 3HEpPrumn KoTenbHasa 6 Mkp.

KonnyecTtBo Tenna, BbipabaTbiBaeMoOe Ha NCTOYHMKE 3a Yac
Pacxog Tenna Ha cucTemy OTONMEHNs

Pacxog Tenna Ha cMCTeMY BEHTURALUMK

Pacxon Tenna Ha 3akpbiTble cuctembl [BC
Pacxog Tenna Ha umpKkynsaumio

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
CymmapHbIn pacxoq B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CyMMapHbI pacxog Ha cuctemy OTONMEHNs
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU
Pacxop Boabl Ha napannenbHble ctynedm TO
[aeneHuve B nogatowem Tpybonposoae
[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOoM TpybGonposoae

33.093, Nkan/y
30.283, Nkan/v
1.211, Mkan/y
0.593, kan/v
0.021, MNkan/v
0.50951, 'kan/y
0.23211, Mkan/u
400.416, T/
400.416, T/
381.374, T/v
12.804, T/
6.238, T/
81.060, m
32.560, m
48.500, m
150.000,°C
67.352,°C
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4.20. ACTOYHMK TENnsI0OBOU dHEeprum KotenbHasa KkB. 10-11

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog Tenna Ha cucTemy OTOMNMEHNS

Pacxog Tenna Ha cMCcTeMy BEHTUNSALMMK

Pacxog Tenna Ha 3akpbiTble cuctembl [BC
Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom TpybonpoBoae
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHoMm Tpybonposoae
CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS
CyMMapHbI pacxog Ha CUCTeMY BEHTUNSALMA
Pacxog Boagbl Ha napannernbHble ctynedmn TO
[aeneHue B nogatoLiem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHoM TpybonpoBoge

32.670, Nkan/v
29.417, lN'kan/v
0.762, Nkan/v
1.291, Nkan/v
0.073, l'kan/u
0.56558, Nkan/u
0.25270, Tkan/4
395.585, T/4
395.585, T/4
375.185, T/
8.400, T/v
12.001, /M
75.000, m
35.000, m
40.000, m
150.000,°C
67.412,°C

4.21. LICTOYHUMK TennoBoOMn 3Heprum KotenbHasa Jlincma

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMJIEHMS

Pacxog Tenna Ha cMCTEMY BEHTURALUMK

Pacxon Tenna Ha 3akpbiTble cuctembl [BC
Pacxog Tenna Ha umpKkynsaumio

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae
CymmapHbIn pacxo B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CyMmapHbIn pacxoq Ha CMCTEMY OTOMNMEHMNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMMU
Pacxop Boabl Ha napannenbHble ctynedm TO
[aeneHuve B nogatowem Tpybonposoae
[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOoM TpybGonposoae

13.292, N'kan/v
9.322, lNkan/v
0.503, kan/y
2.128, lkan/y
0.099, 'kan/y
0.31285, 'kan/y
0.15300, Nkan/y
148.819, T4
148.819, T/M
120.929, Ty
5.505, T/
22.384, T/M
56.040, m
24.040, m
32.000, m
150.000,°C
60.684,°C
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Pasgen 5. MogenmpoBaHue nepeKknioYeHUn B TENSOBbIX CeTAX

KIMIOYeHMs 1 pacnpeaeneHnst TENMOBbIX HAarpy3oK Mexay UCTOYHUKaMW TEMOBOW SHEPTUN.

Paspen 6. PacyeTt 6anaHcoB TennoBoOW 3Hepruu

PacueT GanaHcoB TennoBon 3Heprun npedcTtaeneH B [naee 4.

Paspen 7. PacyeT noTtepb TENNOBON 3HEPrUm

B cywiecTtBytowlelt cucteme TennocHabxkeHus r. CapaHcka OTCyTCTBYET BO3MOXHOCTb Mnepe-

Pacuert noTepb TENNOBON SHEepPrmn 4epes n3onAaumnto pr6OI'IpOBOD,OB BbIMNOJIHEH ANA peXunma

paboTbl NpK pacyeTHOWN TEMNepaType Hapy)XHOro BO3ayxa U pac4eTHON TeMnepaType B nodatoLLem

TpybGonpoBoAe cornacHo TemnepaTypHomy rpaduky (cMm. Tabnuuy 1).

B Tabnuue 3.

Tabnuua 3. Tennosble NoTepy B nogawoLiemM n obpatHom TpybonposBogax no UCTOYHWUKAM

TennoBble noTepu B nogaroLwiem n O6paTHOM pr6OI'IpOBOD,aX Nno NCTOYHWKaM MnpencTtaBlieHbl

Ne MoTepun Tennoson aHepruu, kan/y
HavmeHoBaHMe NCTOYHUKA
n/n B nopatoiiem Tp-ge B obpatHoM Tp-Oe
1 CapaHckasa TOU-2 32,895 18,565
2 KotenbHas 3 Mkp. 0,451 0,197
3 KotenbHas noc. Jlyxoska 0,141 0,065
4 KoTenbHas c. MopsiiHoBKa 0,039 0,019
5 KotenbHasa OPB-2 0,34 0,185
6 KotenbHas 2 mkp. 0,485 0,209
7 KotenbHas noc. O3epHbIn 0,116 0,058
8 KoTenbHasa baHa Ne 3 0,058 0,028
9 KoTtenbHas Lkona Ne 13 0,01 0,005
10 KoTenbHas noc. Hukonaeska 0,148 0,081
11 KoTtenbHas MockoBckas, 48 0,444 0,215
12 KoTenbHas noc. Anra 0,48 0,21
13 KoTenbHas 8 MKp. 0,272 0,12
14 KotenbHas noc. Kupsasop 0,046 0,026
15 KoTtenbHas kB. 107 0,279 0,143
16 KoTenbHas noc. 3bIKoBO 0,007 0,003
17 KoTenbHasa baHsa Ne 2 0,004 0,003
18 KoTtenbHas OcuneHko, 57a 0,33 0,145
19 KoTenbHas 6 MKp. 0,509 0,232
20 KoTtenbHas kB. 10-11 0,566 0,253
21 KoTtenbHas Jlncma 0,313 0,153

Pa3pen 8. PacuyeT noka3artenen HageXXHOCTU TenrocHabxeHus

crtosaHMo Ha 2022 r.) nogpobHo npeacTasneH B [(Nase 1.

nepvoga nogpobHo npencrasneH B [Nase 11.

PacueT nokasaTenen HageXHOCTM TeNNOCcHabXeHns 4nsl CYLLECTBYIOLLEro NoNoXeHus (No co-

Pacuert NnepcneKkTUBHbIX nokasaTtenemn HageXHoOCTM TennocHabXeHus Ha KOHel, pac4yeTHOro
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Paspen 9. F'pynnoBble U3MeHEHUs1 XapaKTepUCTUK OO HLEKTOB
(yyacTKoB TensnoBbIX ceTen, noTpeduTenen) no sagaHHbIM
KPUTEPUAM C Lienbio MoAenMpoBaHUSA NepCrneKTUBHbIX
BapuaHTOB CXeM TenyocHabxeHus

MMC Zulu no3BonsieT ocyLWwecTBASATb FPYNMNOBbLIE N3MEHEHUS XapaKTEPUCTUK 0OBHEKTOB (ydacT-
KOB TensnoBbIX ceTeun, noTpebuTtenen) No 3afaHHbIM KpUTEPUAM C Lienblo MOAENNPOBaHNUS pasnuny-
HbIX MEePCNEeKTUBHbIX BapNUaHTOB CXEM TENOCHabXeHNS.

MogenupoBaHne nNepcnekTUBHbIX BapuUaHTOB pa3BUTUSI CUCTEMbI TeNoCHabXeHns (CTpou-
TENbCTBO HOBbLIX N PEKOHCTPYKLNA CYLLECTBYIOLLMX MCTOYHUKOB TEMMOBOW SHEprnn, nepepacnpeae-
neHne TeNnoBbIX Harpy3oK Mexay UCTOYHMKaMU, onpegeneHme BO3MOXXHOCTU MOAKMIOYEHUS HOBbIX
notpebuTtenen TENnoOBOW 3HEPrun, onpeneneHne OonTUMarnbHbIX BapWaHTOB KAa4YeCTBEHHOrO U
HagexHoro obecneyeHnst TENNOBON 3HEPrMen HoBbIX NOTpebuTenen n T.4.) oCyLLecTBNAeTCa Yepes
MEeXaHU3M CO34aHUSA AOMOSTHUTENbHbLIX PACYETHBLIX CI0OEB CUCTEMbI TEMMOCHAOXEHMS.

B akTyanuaupoBaHHom cxeme r. CapaHcka npegycMOTPEHO NoAKNoYeHne 00 beKkToB nepcnek-
TMBHOW 3aCTPOWKM K TEMMOBbIM CETSIM CYLLECTBYHOLLUNX MCTOYHUKOB TennocHabxenus. MogpobHoe
OnucaHne noaknNYaeMblX NEepCnekTMBHbIX NoTpedbuTtenen npeacraeneHo B nase 2. OnucaHue
Tpy6onpoBoaoB, HEOBXOANMBIX ANA NOAKNIOYEHMA OO BLEKTOB NEPCNEeKTUBHOW 3aCTPONKK, C UX Xa-

pakTepucTuKkaMmm n CTOMMOCTbLIO NpeacTaseHo B [nase 8.
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Paspen 10. CpaBHUTeNbHbIE Nbe30MeTpUuYeckme rpacpukm
Ans pa3paboTKu U aHanu3a cueHapueB NepcrnekKTUBHOro
pa3BUTUA TENNOBbIX ceTen

10.1. Nbe3omeTpuyeckue rpadpuku paboTbl TENNOBbLIX CeTen
ot CapaHckoun TOU-2 o 7CK-5

PacueTHbIn NyTb A58 NOCTPOEHUS Nbe30MeTPUYECKOro rpadmka npuBeaeH Ha pucyHke 12.

MNMbe3omeTpuyeckuii rpacpuk no HanpasneHuto CapaHckas TOU-2 — 7CK-5 B 2022 r. npeacTtas-
neHbl Ha pucyHke 13.

Mbe3omeTpuyecknii rpacduk no HanpaeneHuto CapaHckas TOL-2 — 7CK-5 nocne nogkntoye-

HUS NepcneKkTuBHbIX NnoTpebuTtenen B 2035 r. npeactaBneHbl HA PUCYHKe 14,
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PucyHok 14. Nbe3omeTpuyeckuin rpaduk no HanpasneHuto CapaHckas TOL-2 — 7CK-5 B 2035 r.
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10.2. Nbe3omeTpuryeckune rpacpukm paboTbl TENNOBbLIX CETEN
oT CapaHckon TIOLU-2 o 3TK-3

PacueTHbIn NyTb 45151 NOCTPOEHUS Nbe30MeTpUYEeCcKoro rpadmka npueeaeH Ha pucyHke 15.

Mbe3omeTpuyeckuii rpacdmk no HanpaeneHuto CapaHckasa TAL-2 — 3TK-3 B 2022 r. npeacTas-
neHbl Ha pucyHke 16.

MNMbe3omeTpuyecknii rpacdmk no HanpasneHuto CapaHckaa TOL-2 — 3TK-3 nocne nogkntode-
HWUs1 NnepcnekTuBHbIX NoTpebuTtenen B 2035 r. npeacTaBneHbl Ha pucyHke 17.
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PucyHok 15. PacueTHbli1 nyTb no Hanpasnexuto CapaHckasa TOL-2 — 3TK-3
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PucyHok 16. NMbe3omeTpuyeckun rpacdumk no HanpaeneHnto CapaHckaa TOL-2 — 3TK-3 B 2022 .
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10.3. Nbe3omeTpuryeckue rpacpukm paboTbl TENNOBbLIX CETEN
ot CapaHckon TOU-2 po 4TK-10I

PacueTHbIn NyTb A58 NOCTPOEHUS Nbe30MeTpUYeckoro rpadmka npueeaeH Ha pucyHke 18.

MNMbe3omeTpuyecknii rpacmk no HanpaeneHuto CapaHckaa TOL-2 — 4TK-10I B 2022 r. npea-
CcTaBreHbl Ha pucyHke 19.

Mbe3omeTpuyeckuii rpacdmk no HanpaeneHuto CapaHckas TOU-2 — 4TK-10I" nocne noaknto-

YeHust nepcnekTuBHbIX NoTpebutenen B 2035 r. npeacraeneHbl Ha pucyHke 20.
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10.4. Nbe3omeTpuryeckune rpacpukm paboTbl TENNOBbLIX CETEN
ot CapaHckoun TOU-2 po LTI Mex. 3aBoaa

PacuyeTHbIn NyTb 4515 NOCTPOEHUS Nbe30MEeTPUYECKOro rpadmka NnpuBeaeH Ha pUCYHKe .
lNbe3omeTpuyeckui rpacdumk no HanpaeneHnto CapaHckaa T3U-2 — LTI Mex. 3aBoga B 2022

r. NpeacTaBrieHbl Ha pUCyHKe 22.

MNMbe3omeTpuyeckuit rpacuk no HanpaeneHuto CapaHckaa TOL-2 — LITT Mex. 3aBoga nocne

noaKntoYeHNs nepcnekTnBHbIX NoTpedutener B 2035 r. npeacTaBneHbl Ha pucyHke 23.
AHanua rugpaBnMYeECcKUX PEXMMOB Mokasar, YTo NMPOoMyCcKHOW CrocoGHOCTU TpybonpoBoaoB

He 4O0CTaTOYHO AN TEMNOCHAGXEHUS CyLLIECTBYHOLLMX U NePCNeKTUBHbIX NoTpebutenei. [ina obec-
nevyeHns TennocHabXeHUs MepcrekTUBHbIX NOTpebuTenen npegnaraeTcsi ycTaHOBKA HaCOCHOM

cTaHumm B parioHe goma Ne 22 no yn. TepeLuKkoBOM.
Mbe3omeTpuyecknii rpadmk no HanpaeneHmto CapaHckasa TOU-2 — 4TK-10I" nocne ycTaHOBKK

HaCOCHOM CTaHUMKn npeacTas
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