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OMNPEQENEHUA

B HacTosLeln rnaBe NPUMEHSIIOT criedytoLmMe 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, TEXHOJIOTMYECKN COEOQNHEHHDbIX TEMJTIOBbIMU CETAMMW.

Cxema TennocHabxeHus

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

MCTOYHMK TenmnoBon aHep-
rmm

YcTpowncTBO, NpeaHasHavyeHHoe AN Npon3BoACTBa TEMOBOW SHEPrm

Tennosas ceTb

COBOKYMHOCTb YCTPOWCTB (BKIMtOYas LeHTparbHble TennoBble NyHKTbI, HAacoC-
Hble CTaHuMW), NpeaHa3HayYeHHbIX Ang nepegadv TennoBow 3HEPrnn, TEMMOHO-
cuTeNs OT MCTOYHMKOB TEMMOBOW SHEPTUM A0 TennonoTpebnsaowmx ycTaHOBOK.

MoTpebuTens Tonnmea (aa-
nee notpebuTens)

Jlvuo, npuobpeTatoLlee TONAMBO AN UCNONb30BaHUS Ha, MPUHAANEXaLLNX
eMy Ha npaBe COGCTBEHHOCTU MITM MHOM 3aKOHHOM OCHOBaHWUK, TOMMNMBOMO-
TpebnsALWNX yCTaHOBKaX

TennocHabxatowlas opra-
HU3auus

OpraHu3auus, ocyllecTBnsowas npogaxy notpedbutensim u (Mnum) TennocHab-
XKaloLWUM opraHM3auusiM Npon3BedeHHbIX U NPUOOPETEHHbBIX TEMNIOBOWN 3HEp-
rmn (MOLLHOCTW), TENNTIOHOCUTENS K BnajetoLasi Ha npaBe COGCTBEHHOCTU UMK
WHOM 3aKOHHOM OCHOBaHUWN UCTOYHMKAMW TEMNMOBOW 3Heprum u (unu) Tenno-
BbIMW CETSIMM B CUCTEME TEMNOCHABXEeHWs1, TOCPeACTBOM KOTOPOW OCYLLEeCTB-
nsieTcs TennocHabxxeHne noTpedbuTenen TENMOBON SHEPTUN (AaHHOE NOMnoXe-
HME NPUMEHSIETCS K PeryriMpoBaHnNio CXOAHbIX OTHOLLEHWUIA C y4acTUeM MHAMBW-
AyanbHblX npegnpuHumarenen).

TennoceteBas opraHusa-
uua

OpraHusauus, okasbiBatoLLlas ycnyrv no nepegade TeNOBOW SHEPruM (AaHHoe
MONOXEHNE NPUMEHSETCS K PETYNTMPOBAHNIO CXOAHbIX OTHOLLEHUIA C y4acTUeM
UHOMBMAYarbHbIX NpeanpuHumMaTenen).

30Ha gencTemsa cuctemMsl
TennocHabXxeHus

TeppuTOpMs FOPOACKOro OKpyra uinu ee YacTb, rPaHuLbl KOTOPOW ycTaHaBnNMBa-
toTCA No Hanbornee yaaneHHbIM ToMKam NOAKMHYEHMS NOTpebuTenei K Tenno-
BbIM CETSIM, BXOAALLMM B CUCTEMY TEMNOCHaGXEHUS.

KoTenbHo-ne4yHoe Tonnmeo

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

KoadppmumneHT ncnonbso-
BaHWA Tenna Tonnvea

KoadhdpumumeHT, koTophin onpeaensieT 3 eKTMBHOCTb NPeobpa3oBaHUs BHYT-
PEHHEW 3HEPTUN YINEPOOHOrO TOMMUBA B 3NEKTPUYECKYIO 1 TEMSIOBYH SHEPTUIO
npu cxuraHnm Tonnuea B kotnax TOC

YcTaHOBNEHHAs MOLLHOCTb
WCTOYHMKA TENIOBOMN 3HEP-
TMun

CyMMa HOMUHarbHbIX TEeMNoBbIX MOLLHOCTEN BCEro NPUHATOrO No akTy BBoAA B
aKcnnyaTaumio o6opyaoBaHuMsl, NpeaHasHa4eHHOro Asi OTMycka TEennoBoM
3HEeprumn noTpebuTtensam Ha COOCTBEHHbIE U XO3NCTBEHHbIE HYXAb!

Pacnonaraemasi MOLHOCTb
WCTOYHMKA TEMMNOBON dHEp-
mn

BennyuHa, paBHas yCTaHOBIEHHOW MOLLHOCTU UCTOYHWUKA TEMSOBOWN 3HEPIrUn
32 BblMETOM 0OBEMOB MOLLHOCTUW, HE peann3yemMon no TEXHUYECKUM NpUYm-
HaMm, B TOM YuMCI1e MO NPUYMHE CHUKEHUS TEMITOBON MOLLHOCTM 000pyaoBaHus
B pe3ynbTaTe 3KCnIyatauumn Ha NPOASiEHHOM TEXHUYECKOM pecypce (CHmke-
HWe nNapaMeTpoB Napa nepeg TypbuHom, OTCYTCTBUE PELMPKYNALMM B MUKOBBIX
BOJOIrpPErHbIX KoTrnoarperatax u ap.)

MOLLHOCTb UCTOYHUKA Ten-
NoBOW QHEPIrnMn HeETTO

BennuuHa, paBHada pacnonaraemoﬁ MOLLIHOCTW UCTOYHMKA TEMNNOBOMN SHEpPrn
3a BblYETOM TENOBOM Harpy3kum Ha COBCTBEHHbIE N XO3SUCTBEHHbIE HY>XXObl

TonnMBHO-3HEPreTUYECKNIA
6anaHc

[OoKyMeHT, cogepxallnii B3aMMOCBSI3aHHbIE MoKasaTenu KoNmM4eCTBEHHOIo Co-
OTBETCTBMS MOCTABOK 3HEPTrETUYECKMX PECYPCOB HA TEPPUTOPMIO CyObekTa
Poccuiickon ®enepauum nnm MyHMuunanbHoro obpasoBaHnsi u nx notpeodne-
HWK, yCTaHaBNMBaLWNA pacnpefeneHmne aHepreTUYeCcKMx pecypcoB Mexay cu-
cTeMamu TennocHabxeHus, notpebutenamu, rpynnamm notpedburtenen n nos-
BONAKOLWMNI onpeaennTb 3 EKTUBHOCTb UCMOMb30BaHUSA SHEPreTUYECKUX pe-
cypcoB

KombGurHupoBaHHas Bbipa-
00TKa 3NEeKTPUYECKON U
TEN0BOW 3HEPIrUn

Pexvm paboTbl TENNOaneKTpocTaHUmMi, Mpy KOTOPOM MPON3BOACTBO 3MEKTpu-
YeCKOW 3Heprun HenocpeacTBEHHO CBS3aHO C OAHOBPEMEHHbLIM NPOU3BOA-
CTBOM TENSI0BOW SHEPINn




TepMuHbI

Onpepgenenus

HecHuxaembii HopmaTus-
HbIA 3anac Tonnuea

3anac Tonnuea, co3gaBaemblii Ha ANEKTPOCTaHLUUSX U KOTENbHbIX OpraHn3a-
LM SNeKTPO3HEepreTukn Ans NogaepKaHus nncoBbIX TeMnepaTyp B rMaBHOM
Kopnyce, BCMOMOraTernbHbIX 34aHUSX U COOPYXEHUSIX B pexXuMe "BbbKMBaHNS" C
MWUHUManNbHOW pac4yeTHOW 3NEKTPUYECKON 1 TEMMOBOWN HArpy3Kon No yCrnoBUsAM
CaMoro XonogHoro Mecsua roga

HopmatuBHbIV akcnnyaTta-
LIMOHHBbIM 3anac Tonnmea

3anac Tonnuea, HeOOXoAMMbIN ANsl HAAEXHON U CTabunbHOM paboTbl ANEKTPO-
CTaHLMIM 1 KoTeMbHbIX, 06ecnevmsatoLLmii NAaHOBYIO BbIpabOTKY anekTpuye-
CKOW U (Mnn) TENNIOBON SHEPTUU

O6LWwmnin HopMaTMBHbLIN 3a-
nac OCHOBHOIO U pe3epB-
HOro BWAOB TONNMBA

O6wunin HopMaTMBHbLIN 3anac OCHOBHOMO W Pe3epBHOro BUAOB TOMNNMBA, onpe-
Oensiembli o cymme 06beMOB HECHMKAEMOro HOPMaTMBHOIO 3anaca Tonnmea
N HOPMAaTMBHOIO 3KCMJyaTauMOHHOro 3anaca Tonamea

YcrnoBHoe Tonnmeo

MpuHsTasa npy pacyeTax eauHULA yYyeTa OpraHMYyeckoro Tonnunea, kotopast uc-
nosib3yeTcst AN CYUCIEHUS NMONEe3HOro AENCTBUS pasnMyHbIX BULOB TOMNSMBA B
NX CYMMapHOM y4eTe

OHepreTnyeckuin pecypc

Hocutenb aHeprum, aHeprus KOTOPOro UCNonb3yeTcst Unu MoxeT BbiTb NCMONb-
30BaHa Npu OCYLLECTBNEHUN XO3ANCTBEHHOW N MHOW AeATeNbHOCTU, a Takke
BWA 3Heprum (aTtomHas, TennoBas, aneKTpuyeckas, arekTpoMarHnTHas aHep-
rMs unun gpyron BuA dHeprum)

OnemeHT Tepputopuans-
HOro aeneHus

TeppuTOopmMs FOPOACKOro OKpyra Uiu ee YacTb, YCTaHOBIEHHas No rpaHuLam
agMUHUCTPATUBHO-TEPPUTOPUANbHBLIX eQUHNLL.

PacueTHbIn anemeHT Tep-
pUTOPUanNbHOro AeneHns

TeppuTOpMSa rOpOACKOro OKpyra unu ee YacTb, NpUHATaA ANg Lenen paspa-
DOOTKM CXeMbl TENNOCHABXEHNS B HEM3MEHSIEMbIX FPaHMLaX Ha BECb CPOK AEN-
CTBUS CXEeMbl TennocHabxeHus.

TexHonornyeckas 3oHa

EnvHuua yKpynHeHHOro AeneHus Tepputopum ropoga no 3oHarnbHO-TEXHONOMM-
4YecKOMY NpUHLMNY, 06beANHAOLLAst HECKObKO TEMNMOBLIX PAWOHOB UIN COB-
nagatoLlas ¢ rpaHuLaMuy TennoBoro pamoHa.

TennoBon panoH

EnuHnua TeppuTtopranbHOro AeneHusi, B rpaHnLiax KoTOPoW OCYLLIECTBNSAIOTCA
TEeXHOoMnorM4yeckme npoLeccsl NPON3BoACTBa, Nepeaayn n notpebnennst Tenno-
BOW QHEPIun.

LleHTpanu3oBaHHOEe Tenno-
cHabeHue

TennocHabxeHune I'IOTpe6VITeJ'Iel7I OT UCTOYHUKOB TEMNJ1a Yepes 06UJ,le Tenno-
BYH CEThb.
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COKPALLUEHUA

B HacTosiwen rmaBe NpUMEHSIIOT CneayoLmMe CoKpaLLleHns:

BK — BogorpenHbin KoTen;

NBK — nukoBas BogorpenHas KoTenbHas;

My — naporasoBag yCTaHOBKa;

MNCr, NCB — nogorpeBaTenb CETEBOW BOAbI;

POY — peoyKunoHHO-OXMagnTensHasi yCTaHOBKa;

PCO — pecypcocHabxatoasn opraHnsauus;

CH — cobcTBEHHbIE HYXabI;

XH — X03aNCTBEHHbIE HYXAbI;

TCX — TOBapunLLECTBO COBCTBEHHUKOB XXUNMbS;

TCO — TennocHabxaroLasa opraHM3aumns;

TC — TennoBble ceTu;

TOY — TennodukaunmoHHaa yCTaHOBKA;

T3 — TennoBas aHeprus;

TOK — TONNMBHO-3HEPreTUYECKUin KOMMIEKC;

BC — ropsayee BogocHabxeHue;

ETO — eguHas TennocHabxarolas opraHn3auns;

YKCK — XUNULHO-CTPOUTESbHBIN KOONEPaTuB;

OUN3K — opraHunsaumm NHXeHepHO-3HEPreTUYECKOro KOMMIIEKCa;

MVYTT — MmyHMUMnanbHOE YHUTapHOE NpeanpuaTue;

EICT — eanHas rasoTpaHcnopTHasi CUCTEMA;

KC — komnpeccopHasa cTaHuus;

MI™ — marucTpanbHbIN ra3onpoBOA;

AO - akuunoHepHoe obLLeCTBO;

O3HT — 00w HopMmaTUBHbINA 3anac OCHOBHOIO U Pe3epBHOIO BUAOB TOMNBA;

OO0 — 0buecTBO C OrpaHNYEHHON OTBETCTBEHHOCTbLIO;

HH3T — HecHmwkaeMbIi HOPMATMBHLIN 3anac TOMNMMBa;

H33T — HopMaTMBHbIN 3KCNIyaTaLMOHHbIN 3anac TOnnvBa;

MXI" — nog3emMHoe XxpaHunuLle rasa;

PTX — pesepBHOe TOMMNBHOE XO3SMUCTBO;

T3Ob - TonnNMBHO-3HEpPreTUYeCKNin 6anaHc;

T3P — ToNNnBHO-3HEpreTM4eckme pecypcsl;

TOC — TennoBas anNeKTpoCTaHUus;

TOU — TennoanekTpoueHTparns;

YPYT — yaenbHbIn pacxoq yCroBHOMo TOMMBa;

OrbY «LPKKY» MuHob6opoHbl Poccun — hepepanbHoe rocyaapCTBeHHOE BlogkeTHoe yupe-
XaeHue "LieHTpanbHoe XUnuwHo-KOMMYHanbHoOe ynpaBneHne" MMHUCTEPCTBA OOOPOHLI;

OC — anekTpocTaHuus;

30 — aneKTpuyeckas aHeprus;

OAO «PXX[1» — oTKpbITOE aKuMoHepHoe obLecTBO «Poccuiickme xenesHble JOporny.
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Pazpen 1. N'pacdhmnyeckoe npeacraBneHne o6 bLEKTOB CUCTEMbI
TensiocHabXXeHMA ¢ NPUBA3KOM K Tonorpaduyeckon oCHoBe U
C MOJIHbIM TOMNOJIOFMYE€CKUM ONMUcCaHNeM CBA3HOCTU OO BHLEKTOB

1.1. OCHOBHbIE NOHATUA U onpeaeneHus

"eomHdopmaumoHHas cuctema (M'MC) - nndpopmaumoHHas cuctema, obecnevmBatoLLas coop,
XpaHeHue, 06paboTKy, 4OCTYN, OTOOpPaXKeHNe N pacnpocTpaHeHne NPOCTPaHCTBEHHO-KOOPANHNPO-
BaHHbIX AaHHbIX. [MIC cogepXuT AaHHble O MPOCTPAHCTBEHHbIX 0ObeKTax B hopme MX LMdpoBbIX
NPeAcCTaBneHnn (BEKTOPHbIX, paCTPOBbIX), BKNOYAET COOTBETCTBYIOLLMIA 3aa4am Habop gyHKLMO-
HanbHbIX BO3MoxHocTen TMC, B KOTOpPbIX peanuayoTcst onepaumm reouHpopMaumOHHbIX TEXHOSO-
T, NoAEPKMBAETCS annapaTHbIM, NPOrpaMmMHbIM, HPOPMaLMOHHBIM obecneyeHnem.

MC Zulu xpaHnTt gBa Trna nHdopmMmaunm — rpacmnyeckyto 1 CEMaHTUYECKYHO.

Mpaduyeckme aaHHble — 3TO Habop rpadhmyecknx cnoes cuctemsl. ['padmyeckunin cnowv npea-
cTaBnsieT cobor COBOKYNHOCTb MPOCTPaHCTBEHHbLIX OO BbEKTOB, OTHOCALLUXCA K OQHOW Teme B npe-
Aenax HEKOTOPOW TEPPUTOPUM U B CUCTEME KoopauHaT, obwmx ang Habopa croes.

CemaHTM4eckne gaHHble NpencraBnsaoT cobon onucaHme no obbekTam rpaduyeckon 6asbl.
NHdopmauunsa B cemaHTudeckyto 6a3y AaHHbIX 3aHOCUTCA nonb3oBaTternieM. CemaHTnyeckas 6asa
AaHHbIX NpeacTaenseT cobor Habop Tabnuy, MHPOPMALIMOHHO CBA3aHHbIX Apyr ¢ apyrom. OgHa u3s
Tabnuu gomkHa obs3aTenbHO coaepXaTb nore CBsA3W C KapTon (N0 yMOMYaHWo 3TO nose HasbiBa-
etca SYS), T.e. To none, B KOTOPOe 3aHOCATCA KntoyeBble 3HaveHuns (ID) rpadmyeckmnx o6bekToB.

Cnow - COBOKYNHOCTb MPOCTPAHCTBEHHbIX OOBHEKTOB, OTHOCSLLUMXCA K OOQHOW TeMe (Kraccy
06BHEKTOB) B NpeAenax HEKOTOPOW TEPPUTOPUN U B CUCTEME KOOPAMHAT, 0bLLmx Ans Habopa croes.
lNocnonHoe nnu MHOrocnorHoe npeacTaBneHne ABnseTcsa Hanbonee pacnpocTpaHEeHHbIM CMOCo-
OOM opraHmsauum NPOCTPaAHCTBEHHbIX AaHHbIX B NOCOMHO-OpraHn3oBaHHbIx M'C.

Cnown gaBnsieTcsa OCHOBHOW MHAPOpPMaLMOHHOW eamHuuen cuctembl Zulu. Cnou npeaHasHa-
YeHbl A48 XpaHeHus rpacdpmnyeckmnx o6bekToB. BHYTpM cnos kaxabii 06bekT uMeeT ngeHTudmkaTop
(knto4), ero Takke HasbiBaloT ID obbekTa.

NpeHtndukatop (ID) - yHuKanbHbIA (B Npegenax cnos) Homep, NpUnucbiBaeMbli NPOCTpaH-
CTBEHHOMY OOBEKTY Crnosi, NMpMCcBanMBaTbCA aBTOMATUYECKN, CIYXXUT AN CBSA3U NO3ULMOHHON U He-
MO3MLMOHHOW YaCTU NPOCTPAHCTBEHHbIX AaHHbIX.

Mo cnocoby xpaHeHus rpadunyeckon nHdopmMaLunmn CyLLLECTBYIOT crieaytoLwme Cnou:

e BEKTOPHbIE;

e pacTpoBbl€;

e cnou penbeda;

e CNnowu C CepBepoB.

BeKTOpHbI Crior MOXeT cogepKaTb: ToYeYHble (MUKTOrpamMMbl UM « CUMBOSbI» ), TEKCTOBbIE,
NNHERNHbIE (MUHUK, NONTUANHMN), NAOLWaaHbIe (KOHTYPbI, MONMKOHTYpPbI) 00bekTbl. Kpome Toro, B BEK-
TOpPHOM crnoe rpaduyeckme o6beKkTbl He3aBUCUMO OT UX rpadoruyecKkoro Tuna AenaTca Ha ABe pas-
HOBMOHOCTUW: NpPoCTble rpadunyeckme obbekTbl (MPUMUTUBLI) U TUMNOBLIE (KNacCUULMPOBAHHbIE)

rpadpuyeckne obbeKThI.
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MpocTble rpaduyeckme 0bbLEKTBI cogepkaTt Bce aTpmbyTbl 0TOOpaeHns BHYTpu cebsi.

Tunosble rpaduyeckme 06BbLEKTLI coaepKaT MULb CCbINIKY Ha TUNOBYIO CTPYKTYPY, KOTopas 1
onpegendet rpaduyeckun Tun, atpnbyTbl OTOBPaKEHUS N TEKyLLlee COCTOosiIHME obbekTa (Takue
006BbEKTbI, KaK MpaBuno, NCNOMb3YKT NPU HAHECEHUN UHXEHEPHbIX CEeTeNn).

MpocTble rpadmyeckme 06bEKTbI MOTryT ObiTh CBA3aHbI C OAHOW CeMaHTMYeckon 6ason gax-
HbIX, obwen ansa Bcero cnos. Tunosble rpaduyeckne 06beKTbl CBA3bIBAOTCH TONbKO C CEMaHTUYe-
ckon 6asown ceoero Tuna.

PacTtpoBbiin crion 3agaetcsa dansiom n3odpaxeHns n koopanHaTamm Ha MECTHOCTU, COOTBET-
CTBYHOLMMM N300paXKeHnto, Tak HasdblBaeMbIM onvMcaTenem pactpoBoro cnos. MHgopmauus o pacTt-
POBbIX 00BbEKTax XpaHUTCA B (harinax ¢ pacwmpeHnem ZRS. 3T dhannbl UMeT NPOCTON TEKCTOBbIN
dopmaT. PactpoBas rpynna — aTo 06beanHeHne pacTpoBbix 06 bEKTOB, paccMaTpMBaeMbIX CUCTE-
MOW Kak 0guH 06bekT.

Mogenu penbeda, NocTpoeHHble B cucteme Zulu, xpaHaTcsa B Buae ocobbix crnoes. B crnosix
penbeda XpaHUTCA TPUAHTYNAUMOHHAs ceTka, ANs TOYEeK BEpLUMH KOTOPOW 3ajaHa BbicoTa Hag
YPOBHEM MOPSI.

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

KapTa aBnseTca OCHOBHbIM AOKYMEHTOM cucTeMbl Zulu. OHa coaepXXuT CNUCOK CroeB C na-
pameTpaMn Ux OTOBpaKeHWs, xapakTepHbIMK A58 AaHHOW KapTbl. KapTa MOXeT MMeTb OAHO unu
HEeCKOmMbKO OKOH. Yepes okHa KapTbl Nosib3oBaTeNnb MOXET paboTaTb CO CosMU KapTbl: NpocMaTpu-
BaTb, OCYLLECTBNATb 3anNpOChl, peAakTUpOBaTb, BbIBOAUTb HA NevaTb 1 T.4. Puanyeckm kapta aBns-
eTCcsa ABOUNYHbIM (harnom ¢ pacwmpennem ZMP (ZuluMaP).

Kapta He cogepxut rpadunyeckon nHgopmauuun. paduryeckaa nHgopmaumsa Haxogutcs B
CNnosiX, a KapTa XpaHWUT TOMbKO CMMCOK UX UMeH. [Mpu aToM cnov u dannel KapTbl MOTyT pacnona-
ratbCs Ha KOMMbIOTEPE B pasHbIX MecTax. Yaanus ¢ gucka ann KapTbl, MOXHO NOTEPSATb TONbKO

HACTPOWMKN OTOBPaXKeHUs1 CNIOEB AN aHHOW KapThbl.

1.2. bazoBble BoamoxHocTtu N'MC Zulu

"eonHpopmaumoHHasn cuctema Zulu npegHasHaveHa ans paspabotkm MNC npunoxeHnn, Tpe-
OyoWmxX BM3yanusauumn npoCTpaHCTBEHHbIX AaHHbLIX B BEKTOPHOM M pacTpOBOM BuAe, aHanmsa ux
TOMOMOMMN N NX CBA3K C CEMaHTMYECKUMM 6azammn JaHHbIX.

C nomoLbto Zulu MOXHO co3faBaTb BCEBO3MOXHbIE KapTbl B reorpauyeckmx npoekumsx,
WK NnaH-CXeMbl, BKINOYas KapTbl U CXEMbl MHXEHEPHbIX CETEN C NOAAEPXKKON NX Tononorum, pabo-
TaTb C 60OMbWMM KOMMYECTBOM PacTpOB, MPOBOAUTb COBMECTHbI CEMAHTUYECKUA U NPOCTpaH-
CTBEHHbIA aHanu3 rpaduyecknx n TabnuuHbIX AaHHbIX, CO34aBaTb pasnUyHble TemaTuyeckune
KapTbl, OCYLLECTBNASATb 3KCMOPT U UMMNOPT AAHHbIX.

Mpun co3gaHumn n KoppeKkTMpoBKke anekTpoHHon mogenu MMC Zulu nossongert:

— ocyuwlecTenatb 00paboTky pacTpoBbiX M30bpakeHun opmaToB npu  NOMOLLM

BCTPOEHHOr0 rpadoMyeckoro peaakTopa;
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Nonb30BaThbCA AaHHLIMU C CEPBEPOB, nogaepxusatowmnx cneundpukaynio WMS (Web
Map Service);

NPy BEKTOPM3aLMmn CNONb30BaTh Kak NPUMUTUBHbIE 0OBHEKTbI (CUMBOSIbHbIE, TEKCTOBbBIE,
NVHENHbIe, NNoLwaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBAEMbIE CaMOCTOATENBbHO B
CTPYKTYpe cnos;

paboTtaTtb C CeMaHTUY4EeCKUMW AaHHbIMKW, MNOAKMHYaEeMbIMU K CROK U3 BHELUHUX
ncroununkos BDE, ODBC nnun ADO yepes onncatenu 6as gaHHbIX;

BbINOSHATL 3anpockl kK 6a3am AaHHbIX C OTOOpakeHneM pe3ynbTaToB Ha kapTe (MOouCK
onpeaeneHHon WHpopMauuKn, HaxoXxgeHue CymMMbl, MaKCUMarbHOro, MUHUMAasIbHOMO
3HayeHusa, n 1.4.);

BbINOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO Ob6bekTaM KapTbl B COOTBETCTBUMM CO
cneundukaumsammn OGC;

cosfaBaTb MoAenb penbeda MeCTHOCTM U CTPOUTb Ha €e OCHOBE M3OMUHUW, 30HbI
3aTonneHus npodunum u pacTpbl penbeda, paccunTbiBaTb NOWAAN U 06BEMBI;
9KCMOPTUPOBATb [aHHble W3 ceMaHTu4eckonm ©0asbl MnM pesynbTaTbl 3anpoca B
aneKTpoHHyto Tabnuuy Microsoft Excel nnu ctpannuy HTML;

NPOrpaMMHO UMM MO CEMaHTUYECKMM AaHHbIM CO34aBaTb TEMAaTMYECKMe packpacku, C
MOMOLLLbIO KOTOPbIX MEHSIETCSA CTUIb OTOOpaXKeHNss 06 HEKTOB;

BbIBOAUTb ANs1 BCeX OOBbEKTOB Crosi HaamMcu unu GupKK, TEKCT HaAAMUCKU MOXET Kak
OpaTtbcsa U3 cemaHTudeckon 6asbl AaHHbIX, TaK U NepeonpenensaTbcs NPOrpaMmmMmHo;
oTobpaxaTb 06BbEKTLI Crnos B hopmaTte nceBao-3D nossonsiowem BM3yanmampoBaTbCs
OTHOCUTENbHbIE BbICOTbI 0OBEKTOB (HANpUMep, BbICOTbI 34aHNN);

cosgaBatb M MCMonb3oBaTb  OMBNUOTEKY rpadpuyecknx SremMeHTOB  CUCTEM
TENSIOCHABXEHUSA N PEXUMOB NX (PYHKLMOHNPOBAHUS;

cosfaBaTb pacyeTHble CXEeMbl WHXEHEPHbIX KOMMYHMKAUMW C aBTOMaTU4ECKUM
dopmMmnpoBaHMeEM TOMOMNOTMN CETU U COOTBETCTBYIOLLMX 6a3 faHHbIX;

N3MEHSTb TOMOJSIOTNI0 CETEN U PEXMMbI PaboThl €€ 3NIEMEHTOB;

pelwlaTb Tononornyeckne sagayn (M3MeHeHne COCTOSHUA OBbeKTOB (MepekntoyeHuns),
MOWCK OTKITHYaIOLWMX YCTPONCTB, NOUCK KpaTyanLmnx nyTemn, MOMCK CBA3aHHbIX 06 bEKTOB,

MOWCK Koneuy,).

1.3. MogenupoBaHue TenI0BOM CeTH

MakeT ZuluThermo, ocHoBon gnga paboTbl kKoToporo asnsetca N'MC Zulu, no3eonseT cosgaTb

pac4yeTHyo MaTeMaTn4eCcKyro Mmoaersib TENNOBOW CETU, BbINOMHUTL €€ nacnopTtunsauuto, 1 Ha OCHoBe

C034aHHON Mogenu peluaTtb MHpOPMaLUMOHHbIE 3a4a4yu, 3a4a4yn TONOMOMMYeckoro aHanmsa, u Bbl-

NOJTIHATL pa3lfindHblE TENnornapasin4eckmne pac4HeTbl.

MaTemaTnyeckas moaenb npeacraBldeT cobo CcBSAA3aHHbIN rpacb, roe ys3namum daBnAl0TCA

00bEKThI, a ayramu rpacba — Y4aCTKM Tennosoun cetn. Kaxabin 00BbEKT MaTeMaTU4ECKOM mMoaenu

OTHOCUTCA K onpepderieHHoOMy Tuny, Xapaktepusyrwwemy OaHHYH WHXEeHEepPHYK CeTb, U NMeeT
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pexunmbl paboTbl, COOTBETCTBYIOLLME €ro PyHKUMOHANbHOMY HasHayeHuo. Tennosas ceTb BKIO-
YyaeT B cebs cnegyowne OCHOBHbIE OOBHEKTBI: UICTOYHUK, YHaCTOK, NOTpebuTenb 1 y3nbl: LeHTpanb-
HbI TennoBon nyHKT (LTI), HAacOCHy0 cTaHuMIO, 3anOopHO-PEryNMPYIOLLYIO apMaTtypy, U gpyrme
3NEeMEeHTbI.

MCTOYHMK — 3TO CUMBOSbHbLIA OOBEKT TEMNOBOW CETWU, MOAENUPYOLLMIA peXumMm paboTbl Ko-
TenbHon nnu T3L. B matematnyeckon mogenm NCTOUHNK NpeacTaBnseTcs CeTeBbIM HAaCOCOM, CO-
3[aloWwum pacnonaraembli Hanop, Y NOANUTOYHBIM HACOCOM, OnpeaensioWmMM Hanop B obpaTtHOM
TpybonpoBoge.

Y4acToK — 37O JIMHENHbIN OOBEKT, HA KOTOPOM HE MEHSITCS: AnameTp Tpybonposoga, Tvn
npoknagkun, Bua U3onsaumun, pacxon TensioHocuTens.

MoTpebutenb — 3TO0 CMMBOSbHOM OOBLEKT TEMSIOBON CETU, XapaKTepuayrLnncs notpebne-
HMeM TENOBOW 3HEPrnnN N CeTEBOW BOADI.

O606LWeHHbIN NOTPpedbUTeNb — CUMBOSBbHbIV OOBEKT TENTOBOW CETU, XapaKTePU3YOLLMIACS NO-
TpebnsieMbiM pacxogoM CEeTEBOM BOAbl UMW 3adaHHbIM COMPOTMBEHMEM. Takum noTpebutenem
MOXHO MOAENMPoBaTb, Hanpumep, obLLyo Harpy3Ky KBapTana.

Y3en — 3T0 CMMBOSbHbIN OOBbEKT TENSOBOM ceTu. B TennoBon ceTn ysanamu siBRsOTCA BCe
006BbEKTbI CETU, KPOME UCTOYHMKA, NOTpebuTtensa n ydactkoB. B matemartmyeckon Mmoaenn BHyTpeH-
Hee npeacTaBneHne o6bEKTOB (KpOME UCTOYHUKA, NoTpedbuTens, nepembiykn, LUTIT n perynatopos)
MogenupyeTcsa AByMs y3riamMu, YCTaHOBMIEHHbIMM Ha nogatowemM n obpaTHoMm Tpybonposoaax.

HacocHasi cTaHUuMst — CUMBOJbHbBIN OOBEKT TEMSIOBOW CETU, XapaKTEPU3YOLLMACSA 3adaHHbIM
HaNoOpPOM MIM HAaNOPHO-PaCXOOHOW XapakTEPUCTUKON YCTaHOBNEHHOIO Hacoca.

TennoBas ceTb MOXeT ObITb n306paxxeHa cxeMaTU4HO, Npy 3TOM HEBaXHO, ByayT nn koopau-
HaTbl y3noB (06 LEKTOB TENIOBOW CETM) 1 YIIbl NOBOPOTOB (TOYKM Nepenioma y4acTKoB) BBEAEHbI MO
KoopAuMHaTam C reoge3vyeckon TOYHOCTBIO U 06prcoBaHbI MO NOANOXKE. BaxKHO, YTOObI HYXHble
06beKTbl TennoBoun ceTn (yanbl) Obinm coeanHeHbl ydacTkamu (gyramm). CxemaTudHoe nsobpaxe-
HWe MOAEenu TENMOBOW CeTn NO3BoNAeT OGbICTPO NPOBECTU TENNornapaBnMyYeckme pac4eTbl, HO He

AaéT BO3MOXHOCTU onpeaeniTb MECTOHAX0XAEHNE CBOUX CETEN.

1.4. UcxoaHble gaHHble Moaenu TenyiioBou ceTu
Mpexae 4eM NpUCTYNUTL K MHXXEHEPHbLIM pacyeTam, He0OX04MMO 3aHECTM UCXOOHbIE AaHHbIE,
A0CTaTOYHO NOJSTHO XapaKTePM3YoLLMe BCe OCHOBHbLIE OOBEKTBI TEMNOBOM ceTU. B 3aBUCMMOCTH OT
BMAa npoBoaAMMOro pacyeTta, MOXeT I'IOTpGGOBaTbCFl 3aHeCTn OonOoJIHUTENNbHbIE aHHbIE K YXXe BBE-
AEHHbIM. VIcxoaHble AaHHble XPaHATCS B COOTBETCTBYHOLEN 6a3e faHHbIX, KOTopas NogKno4aeTcs
K CXeme, OnMCbIBatoLLyt0 TOMOSOMNI0 CETW.

I'Iepequb MCXOOHbIX OaHHbIX, ONUCbIBAOLWNX NCTOYHUK CETU!:

reogesnyeckasi 0TMeTKa, M;
— TemnepaTypa B nogatowiem Tpybonposoge, °C;
— 3HayeHue TemnepaTypbl CETEBON BOAbI B Nogatoem TpybonpoBoae, Ha koTopoe bbino

BbIMNOJIHEHO NPOEKTUNpoBaHMNE CUCTEMbI LLEHTPANTIM30BAHHOIO TennocHabxeHus, °C;

— TemnepaTtypa XonogHom BogonposoaHon Boabl, °C;
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— TemnepaTypa HapyxHoro Bo3gyxa, °C;

— pacnonaraeMblin HaMnop Ha BbIXOA4Ee U3 UCTOYHUKA, M;

— Hanop B obpaTHOM Tpy6onpoBOAE Ha UCTOYHUKE, M;

— Tekywas TemnepaTypa Hapy>XHoro Bo3ayxa, °C;

— Apyrue gaHHble, Heobxoanmble ANS HEKOTOPbIX TUMOB Pac4eTOoB.

— [lepeyeHb MCXOAHbIX AaHHbIX, ONUCHIBAKOLLMX NOTPEOUTENSsI TEMNOBOW SHEPTUU:

— BbICOTa 3gaHus noTpebutens, m;

— CXxeMma nogknioveHusa notpebutensa — BbibnpaeTca cxema npucoegmHeHns ysna BBoaa;

— 3HauveHue TemnepaTtypbl CETEBOM BOAbI, HA KOTOPOE ObINO BbINOMHEHO NPOEKTUPOBAHUE

cuctem otonneHns (CO) n seHTunauum (CB);
— pacyeTHas Harpyska Ha oTonneHue kan/y;
— pacyeTHas TemnepaTtypa Boabl Ha Bxoge B CO, °C;
— pacyeTHasa TemnepaTypa Boabl Ha Bbixoge 3 CO, °C;
— pacyeTHasa TemnepaTypa BHyTpeHHero Bo3gyxa anga CO, °C;
— Hanuuue perynatopa Ha OTONSEeHUE;

— [And 3aBUCUMbIX CXeM, C HenocpeacTtBeHHbIM, 3/1eBaTOPHbLIM U HACOCHbIM CMELLEHNEM

HeobXxoAnMO AOMONHUTENBHO 3aHECTU pacyeTHbI pacnonaraemelii Hanop B CO, m;

— ANsi He3aBUCUMBbIX CXeM, NOAKMYEHHbIX Yepes TennoobMeHHbIN annapaTt? Heo6xoaAMMo
AOMONMHUTENBHO YKa3aTb KONMMYECTBO cekuun TennoobmeHHoro annapata (TO) Ha CO,

notepu Hanopa B cekunsax TO Ha CO, m, 1 ap.;

— (pakTnyeckn yctaHoBneHHoe obopyaoBaHue: KoadrUMEHT NPONyCKHOM CNOCOBHOCTU
perynatopa CO, HOMep yCTaHOBIIEHHOrO 3neBaTopa, AMaMeTp YyCTaHOBIIEHHOro cornna
aneeaTopa, MM, KOSIMYECTBO U XapaKTEPUCTUKM YCTAHOBIIEHHbIX Lanbbl Ha cuctemy

OTONSEHNS;

— pacyeTHas Harpyska Ha BeHTunauuo Mkan/y;

— pacyeTHasa TemnepaTypa HapyXHoro Bosgyxa ansa CB, °C;

— pacyeTHas TemnepaTypa BHYTpeHHero Bo3ayxa ans CB, °C;

— YCTaHOBMEHHbIE LWanbbl HA CUCTEMY BEHTUMNALNN — KONTIMYECTBO U pasmepsbl;

— pacyeTHas cpeaHss Harpyska Ha BC Mkan/y;

— TemnepaTtypa Boabl Ha BC, °C;

— Hanumuue peryndropa Temneparypsbl;

— gong umnpkynaumm ot pacxoga Ha 'BC, %;

— ana cuctem BC ¢ 3akpbiTbiM BOAopa3bopom ykasbiBatoTcs konuyectso cekumn TO MBC
| cTyneHu, konuyectso napannenesHblx rpynn TO MBC | ctyneHb 1 T.4.

I'Iepel-leHb MCXOAHbIX AaHHbIX, ONMUCbIBAOLWNX O606LIJ,eHHOFO n0Tpe6|/|Ten;| TennoBoun 9Hep-

rmn:

— reopesnyeckasl oTMeTKa, M;
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— cnocob 3agaHusA Harpysku - ykasbiBaeTcs cnocob 3agaHus Harpyskum Ha o606LeHHOM
notpebutene: pacxogom UNu ConpoTUBIIEHNEM;

— Tpebyembli Hanop, M;

— pgong Bogopa3sbopa 13 nogatowlero Tpybonposoaa - 3agaetcs gona otéopa sogpl (o1 0
Ao 1) u3 nogarowiero Tpybonposoga npu OTKpbITOM Bogopas3bope cUCTeMbl ropsivero
BOAOCHa0XEHUS;

— NpW 3agaHnn Harpy3kn pacxogoM ykasbiBaeTca cyMmMapHbIn pacxog Bogbl Ha CO, CB un
3akp. cuctembl BC, T/4;

— pacxop BoAbl Ha OTKPbITbI BOGOPA30O0p MK BENMYMHA pacxoaa, YYMTbIBAOLLIErO YTEUKN
TennoHocuTens B nogatowem Tpybonposoge, T/u.

I'Iepequb NCXOOHbIX AaHHbIX, ONUCbIBAOLWNX y4aCTOK TEennoBown ceTu:

ANWHAa yvacTka, M;
— BHYTPEHHWUI anameTp nogaroLlero n obpaTHoro TpybonpoBoaos, M;
—  WepoxoBaTOCTb NogaroLWero n obpaTHoOro TpyoonpoBoao., M;
—  KO3(hPMUMEHT MECTHOrO CONPOTUBEHMA NOAAOLLEro n obpaTHOro TpybonpoBoOAOB;
— MEeCTHble COMpPOTUBIEHMSA Noaatowero n obpatHoro Tpy6onpoBoaos;
— [aHHble Ans pacyeTa TENOBbIX MOTEPb YePE3 U30MALMIO.

[lONONHNUTENBHO K PACCMOTPEHHBIM 3fIEMEHTAM CUCTEMbI TEMIOCHAOXEHUS, Heo6Xx0aNMbI UC-
XOAHbIE AaHHbIE MO APYrMM 06BbEKTAM TEMMOBOW CETU, TAKUM KakK HACOCHbIE CTaHLMK, LEHTpasibHbIEe
TennoBble NyHKTbI, PErYNSTOPbLI 4ABNEHUS U pacxoaa.

Mpu NpoBeAeHUN COOTBETCTBYIOLLMX PAcHETOB TEMMOBOW CETU C YY4ETOM TEMOBbLIX MNOTEPb
yepes Tennom3onsaumio TpybonpoBOAOB, pacCyYUTbIBAEMbIX MO HOPMaM UM No YakTUYECKOMy CO-
CTOSIHVIO M30MAuUN, Takke HeobxoanMbl LONOMHUTENbHbBIE AAHHbLIE MO y4YacTkam TEMnoBOW CeTu
(TMN npoknagk1, cpeaHeroAoBble TEMNEpPaTypbl CETEBOW BOAbI, BO3AyXa W rpyHTa, TUM TENON30-

NAUMOHHOTO MaTepuana u ap.).

1.5. UHXXeHepHble pacyeTbl CUCTEMbI TENNOCHabXeHus
OneKTpoHHaa MoAenb CUCTeMbl TennocHabxeHus, paspadbotaHHas B TNC Zulu, obecneun-
BaeT nposeageHune HeO6XOLI,I/IMbIX MHXEHEPHbIX pac4eToB, CBA3AHHbLIX C 3KcnnyaTau,v|e|7| CyLiecTtBy-

WUX N NpoeKkTnpoBaHMem HOBbIX TEMITOBbIX ceTen:

— pacyeT TYNUKOBbIX M KONbLEBLIX TEMMOBLIX CETEeN, B TOM YUCME C MOBbICUTENBbHLIMU
HaCOCHbIMUN CTAHUMSIMU U APOCCENMPYIOLLMMM YCTPOCTBaMM, paboTatoLLme OT O4HOro Unn
HECKOMbKMUX NCTOYHWUKOB;

— pacyeT cuCTeM TensocHabXeHUs1 MOXXET NMPOU3BOAMTLCS C YYETOM yTeyek U3 TennoBon
ceTu 1 cuctem TennonoTpebneHns, a Takke TeNoBbIX NOTEPb B TPYOONPOBOAAX TEMNSIOBOM
ceTn. PacyeT TennoBbIx MoTepb Begetcs nNMbo No HopMaTMBHLIM NOTepsiM, NMGO o
hakTM4eCcKoOMy COCTOSIHUIO U30NSLUK;

— HanagoyHbll TMOPABMMYECKMIA pacyeT, Uernbil KOTOPOro SBMSIeTCA KayeCcTBEHHOe

obecnevyeHne Bcex I'IOTpe6VITeJ'IeI7I, NMOOKIMHOYEHHbIX K TEMnoBOM CeTU HeobXoauMbIM
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KONMMYECTBOM TEMIOBOW 3HEPTM U CEeTeBOW BOAbl, MPW ONTUMANbHOM pexume paboTbl
CUCTEMbI LIEHTPaNM30BaHHOIO TeMnocHabXeHus B uernoM. B pesynbtaTte HamagovHoro
pacyeTa onpefensiTcs HOMepa 3MeBaTopoB, AMAMETPbl COMen U APOCCENUPYIOLLNX
YCTPOWCTB, a TaKkke MecTa UX yCTaHOBKW. PacyeT NpoBOAMTCS C y4ETOM PasfNYHbIX CXEM
npucoeguHeHnss noTpebuTenerr Kk TENnoBoW CcCeTM U CTENeHu aBToMaTM3auuu
NOAKMOYEHHbIX TeMnnoBbIX Harpy3ok. Mpu aToM Ha NoTpebuTenax MoryT ycTaHaBnMBaTbCs
perynstopbl pacxofda, Harpy3ku u TemnepaTypbl. Ha TennoBoi cet MoryT ObiTb
yCTaHOBIEHbI HACOCHbIE CTaHLMW, PEryNsSTOpbl AaBNEHNS, PErynsTopbl pacxoaa, KyCToBble

wanbbl N NEPEMbBIYKY;

— TMOBEPOYHbIN TMAPaBIMYECKNA pacyeT TEensioBOM CETU ANs onpeaeneHns pakTUYecKmux
pacxofoB TEMMOHOCUTENS Ha y4vacTkax TennoBoM ceTu W y noTpebutenen, a Takke
KOnmMyecTBe TEMMOBOW aHEeprum, nory4aemon notpeburenem npu 3agaHHon Temneparype
BOAbI B nogatowemM TpybonpoBoae 1 pacnonaraeMoM Hanope Ha UCTOYHUKe. B pesynbTaTte
pacyeTa onpegensalnTca pacxodbl U NoTepu Hanopa B TpybonpoBoaax, Hanopbl B y3nax
ceTM, B TOM u4ucfe pacrnonaraeMmble Hanopbl Yy notpebutenen, Temnepartypa
TennoHocuTens B y3nax cetn (Npu yyeTe TeNnoBbIX NOTEPb), TeMnepaTypbl BHYTPEHHETO
BO3dyxa y noTpebutenen, pacxogbl U TeMnepaTypbl BOObl HA BXOAE W BbIXOAE B KaXOyto
cuctemy TennonoTpebnexHus;

— pacyeT U MOCTPOEHMNE NbE3OMETPUYECKOrO rpadmka, KOTOPbLIN HarnggHo MNNCTpupyeT
pesynbTaThl rMapasnnyeckoro pacdeta. Npun aTom Ha aKkpaH BbIBOAUTCHA NUHUS OaBNeHUs
B nopawwiem Tpybonposode, nNuHWA paeneHuss B obpaTtHom Tpybonposode, NUHUS
NOBEPXHOCTM 3eMMN, NMNHNA NOTEPb Hanopa Ha warnbde, BbICOTa 30aHUSA, NMMHUSA BCKUNAHUS,
NMHMA cTaTudeckoro Hamopa. KonuyectBo BbiBOAMMOW Moa rpadovkoM MHopMaumm
HacTpauBaeTCcs Norb3oBaTenem;

PacyéT TennoBbIxX ceTen MOXHO NPOBOANUTL C YYETOM:

— yTeuyek U3 TennoBou CEeTU U CMCTeM TennonoTpebneHuns;

— TennoBbIX NOTepb B TpybonpoBogax TENSIOBON CETY;

— (pbakTnyeckun yctaHoBrneHHoro o6opyaoBaHmsa Ha abOHEHTCKMX BBOAAX U TEMMOBbIX CETSX.

CospgaHHasa mateMaTmyeckas UMMTaumMoHHast ModeNb CUCTEMbI TENNOCHABXeHWS, crnyxallas

ONa peleHna NoBepOYHON 3aJaun, No3BONAeT aHanu3npoBaTb r’MApPaBANYecKUn U TENNOBOW pe-
XM paboTbl, @ TaKkke NPOrHO3MPOBaTb M3AMEHEHNE TeMNEPATYpPbl BHYTPEHHEro BO3ayxa y notpebu-
Tenen. Pac4yeTbl MOryT NPOBOAUTLCS MPU Pas3NUYHbIX UCXOOHbLIX JAHHbIX, B TOM YUCMEe aBapUNHbIX
CUTyaumsax, HanpumMep, OTKNIOYEHUN OTAENbHbIX Y4acTKOB TEMMOBOW CeTU, nepefayn Boabl U Ten-

NOBOW 3HEPrUM OT OAHOIO UCTOYHUKA K APYroMy Mo OAHOMY U3 TpyGonpoBodOB U T.A4.

1.6. Npachuuyeckoe npeacraBreHNe 06 bLEKTOB CUCTEMDI
TensIoCHabXeHus ¢ NPUBA3KOMN K Tonorpacgmnyeckon ocHoBe

B cooTtBeTCTBMM C TpEBOBaAHNAMM METOONYECKNX PEKOMEHOauN no paspaboTke cxem Tenso-
cHabxxeHus (yTBepkaeHbl B cooTBeTCTBUM C lNMocTaHoBneHnem lMpasutensctea PO Ne154. [3]) B

4acTtn pa3p360TK|/| SﬂeKTpOHHOVI Mogesrnimn  CUCTeMbl TennocHabxeHus ropoagoB, BbIMNOJIHEHA
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pa3paboTka Mogenn BTOPOro YpOBHS.

OneKTpoHHasa Moferib BTOPOro YPOBHSA BKMOYAET ONMCaHMe MarucTpanbHbIX U pacnpegenu-
TenbHbIX (KBapTanbHbIX) TEMMOBLIX CETEN 4O KOHEYHbLIX NOTpebuTenen n xapaktepnuctukmn notpedun-
Tenen. Ha gaHHOM atane onucaHa Tonornornyeckasi CBA3HOCTb OOBHLEKTOB CUCTEMbI TennocHabxe-
HUS (MCTOYHWUKM TEMNNOBOW SHEPrMM, TEMSOBLIE Kamepbl, y4acTkm TennoBbix ceten, LTI, notpebu-
Tenu). OnucaHne TOMOMOrMYecKoOW CBSA3HOCTU NpedcTaBnseT cobow onucaHue rmapaBnmnyeckon
CTPYKTYpPbI Y3N0OB CUCTEMbI TEMNocHabxeHus. B pe3ynbTaTte BbiNonHeHMs paboTbl co3gaHa rmapas-
nnyeckasa Mogenb CUCTEMbl TENNOCHABXeHWS, oTpaxatoLas CyLecTByoLlee NnornoXeHne CUCTeMbl
TennocHabxeHnsa ropoga. PaspaboTtaHHasa anekTpoHHas MOAEeNb COAEPKUT B CBOEM COCTaBe Crie-
AyoLne cnou:

— Tennosble ceTn
— 30Hbl AeNCTBUSA NCTOYHUKOB TennocHabxXeHus

- nepCI'IeKTI/IBHbIe 00BbEeKTbI CTpouTesrnbCTBa

- rlepCI'IeKTI/IBHbIe TennoBble CETU
Hwxe npmeBegeHbl OCHOBHbIE 3NEeMEHTbI TENSIOBON CeTn, ncnomnb3yembie npu paspa60TKe

SJ'IeKTDOHHOIZ mMmoagenu:

|
% - NcTounmk TennocHaGxeHus:;

. - MoTpebutens (oTonneHne n BEHTUNALNSA);
Q - MotpebuTens (FBC);

. - MNotpebutensb (Mepcnektnsa);

D - TennoBas kamepa,;

> - LUTT

( P/ - HacocHast CcTaHuus;
\ - Tennoas ceThb;
- Cetb 'BC;
\ - Tennosas ceTb (MepcnekTnsa).

Mpumep npeacTasneHusa cnoés ruaporpadum, pacTuTenbHOCTH, 30aHNA, KBapTanos, 4OPOr,

ynuu n Tennoson cetu r. MegHoropcka npueegeHbl Ha pucyHke 1.
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Pazgen 2. NacnopTtusaumsa o6 LEKTOB CUCTEMbI TENNOCHA0GXeHUs

2.1. UCTOYHUKMN TENNTOBOWN 3HEpPIrumn
SJ'IeKTpOHHaﬂ MoAenb BKIOYaeT onncaHne 1N XapakTepucTtukm MCTOYHUKOB Tennosow JHep-

rn. I'Iepequb WMCTOYHWNKOB TEMNOBOW 3Hepruun, BKINO4YEHHbIX B 3JTEKTPOHHYIO MOA€ErNb, npeacrtaBiieH

B Tabnuue 1.
Tabnuua 1. XapakTepucTUKM MCTOMHUKOB TEMJSIOBON SHEPTUN
Ne Appec uctodHuka TennoBson | TennocHabxatollasi opra-
HanmeHoBaHne UCTOYHMKA
n/n 3Heprum HM3auus
r. MegHoropck, yn. 3aBogckas, | ®unuan «OpeHByprekuiny»
1 MepgHoropckas TO ’ —rw ’
A P U a. 1, kopn. "A MAO «T IMntocy
r. MegHoropck, nocenok Paku- | dununan « OpeHbYypreknny
2 KoTtenbHasa N2 1 «bonbHu4Has» A P P ypP
TsHKA, yN. bonbHMYHas, 1 MAO «T IMntocy
r. MegHoropck, nocenok Huku- | ®unman «OpeHOyprckmin»
3 KotenbHasa Ne 4 «HukutuHo» A P P yp
TNHO, yn. Tynbckag, 18a MAO «T IMntocy

2.2. MoTtpebutenu TennnoBOn 3Heprum
3J'IeKTpOHHa$l Moerib BKIOYaeT OonmcaHne n XxapaktepuCctnkmn KOHeYHbIX n0Tpe6|/|Tenel7| Ten-
rioBOMN SQHEpPIrnn. Homepa CXeM, UX Ha3BaHne n Konmn4yecTtBo NOAKIMHOHYEeHHbIX n0Tpe6|/|Tene|7| npmee-

JeHbl B Tabnuue 2.

Tabnuua 2. Tunbl npucoeanHEeHUn TennonoTpedbnaLmMX YCTaHOBOK NOTpebuTener K TeNI0BbIM CETAM

Konuyectso
Homep [onsa noaknto-
NOAKMOYEH-
CXeMbl npu- OnuncaHne cxembl onMcaHus YeHHbIX NoTpe-
HbIX NOTpe- o
coeiHeHus GUTEneN outenen, %
2 MoTtpebutens 6e3 BC, c aneBaTtopHbIM npucoeanHeHem CO 20 3,08
4 MoTtpebutens 6e3 NBC, ¢ HeI'IOéF())GD,CTBeHHbIM npucoeanHeHnem 339 5223
5 MoTtpebutens 6e3 NBC, ¢ HacocHbIM NpucoegmHeHnem CO > 031
(Hacoc Ha nepeMblyke) '
6 MoTtpebutens 6e3 BC, c aneBaTtopHbIM NpucoeanHeHem CO 1 0,15
MoTpebuTens ¢ AByXCTyneH4YaTbiM NnocnegoBaTenbHbIM NOAKMO-
7 YyeHnem nogorpesarenen (BC 1 aneBaTopHbIM NpucoegmHe- 16 2,47
Hnem CO
13 MoTpebuTens ¢ ABYXCTyNeHYaTbiM CMELUaHHbIM NOOKIKYEHMEM 1 015

nogorpesaTtenen BC n aneBatopHbiM npucoeguHeHmem CO
|_|0Tpe6I/ITeJ'Ib C OBYXCTyneH4YaTblM CMeLlaHHbIM NoAKnn4yeHnem

14 g 1 0,15
nogorpesatenen NBC n HesaBucumbiM npucoegnHeHnem CO
MoTpebuTens ¢ napannenbHbIM NOAKITHYEHMEM NO4OrpeBaTe-
19 N 17 2,62
newv 'BC n aneBaTopHbIM npucoegmHennem CO
MoTpebuTens ¢ NnapannenbHbLIM NOOKIKYEHMEM NoforpeBare-
20 N 1 0,15
newn 'BC n He3aBucuMbIM npucoegmHennem CO
MoTpebuTens ¢ napannenbHbIM NOAKITKYEHMEM NoAorpeBarte-
21 nen MBC un HacocHbIM npucoeguHeHunem CO n CB (Hacoc Ha ne- 2 0,31
pemblyke)
26 MoTpebuTens C OTKPLITLIM Bvop,opa36oponv| N LMPKYNSALUOHHOWN 244 37.60
nuHuen nocne UTM
27 MoTtpebutens ¢ nogorpesatensmn NMBC 1 0,15
MoTpebutens ¢ NnapannenbHbIM NOAKNIOYEHMEM NogorpeBaTens
28 4 0,62
'BC 1 HenocpeacTBeHHbIM npucoeanHeHnem CO
Cymma 649 100
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2.3. HacocHble ctaHuum u LTI
OneKTpOHHAasa MOAENb BKITHOYAET ONNCAHNE U XapaKTEPUCTMKMA HACOCHbIX cTaHumi n LITTI.
lNepeyeHb HacocHbIX cTaHumn KU LITTT, BKNIOYEHHBIX B 3NIEKTPOHHYD MOAEMb, C OnNMcaHnem

yCTaHOBMNEHHOro Ha HUX 06opyaoBaHNUs NpeacTasneH B Mnase 1.

2.4. MacnopTusaumsa o6bLekToB B cucteme ZULU
Ha PUCYHKE 2 npeancrtaBJieH BapuaHT 0T06pa)KeHVIF| AaHHbIX 0asbl nacnopTta obbekToB TEnmno-

BOW ceTun ropoga MegHoropck.
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PucyHok 2. Mpumep oToGpaXkeHNs AaHHbIX NacrnopTa oGbekToB Tensoson ceTu r. MegHoropck
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Paspen 3. lNacnopTtusauus u onucaHue pacyeTHbIX eAUHUL
TeppuTopuanbHOro geneHus, BKIYaa agMUHNCTPaTUBHOE

3a pacyeTHy0 eguHULY TeppUTOpPUaribHOro AeneHns NPMHMMAaTCS KagacTpoBble KBapTanbl.
Cxema kagacTpoBoro AenenHus r. MegHoropcka ¢ HanoXXeHHbIMU TEMMOBbIMU CETAMU U UCTOYHU-
kamu TennocHabxeHusi NpuBeaeHa Ha pucyHke 3. [leneHve ropoaa Ha aaMUHUCTPATMBHbIE PafiOHbI

OTCYTCTBYET.
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PucyHok 3. Kagactposoe genexuve r. MegHoropcka
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Pazpgen 4. TmapaBnu4eckumn pacyeT TennoBbIX ceTen N1rooun
CTeneHu 3aKosibLLOBAaHHOCTU, B TOM YUCIe rMapaBrinyeckumn
pacyeT npu COBMEeCTHOU paboTe HECKOSIbKMX MCTOYHUKOB

TEensI0BOW 3HEPrun Ha eauHYKO TENNOBYIO CeTb

4.1. 'mppaBnuyeckumn pacyet MegHoropckon T3AL

Pe3yn bTaTbl rMapaBJIN4ECKOro pacyeTa:

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

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha cuctemsbl TBC (nocne LTIT)

Pacxopn Tenna Ha 3akpbiTble cuctembl IBC

Pacxop Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbI pacxod B nogarollem Tpybonposoge
CymMmapHbI pacxog B obpaTtHom Tpybonposoae
CyMMapHbI pacxog Ha noanuTky

CyMMapHbI pacxog Ha cucTemy OTOMNMEHNS
CyMMapHbI pacxog Ha CUCTeMY BEHTUNSALMA
CymmapHbIn pacxog Boabl Ha cuctemy 'BC (nocne LTIT)
Pacxog Boabl Ha LUMpKynaumio 13 nogatowero Tpybonposoaa
Pacxog Bogbl Ha napannernbHble ctynedm TO

Pacxog Boabl Ha yTeukn M3 nogatowlero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoga
Pacxog Bogbl Ha yTeukn 13 cuctem tennonotTpedneHuns
[aeneHune B nogatoLem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraemsin Hanop

Temnepatypa B nogatowiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

28,229 Nkan/
17,124 Tkan/™
0,423 lkan/v
0,826 lNkan/v
6,303 MNkan/v
0,732 lkan/v
1,58530 Mkan/y
0,85422 Nkan/u
0,18005 Mkan/u
0,10332 Nkan/u
0,09846 Nkan/u
792,970 T/M
766,259 T/v
26,711 1/v
654,588 T/u
32,113 T4
17,999 T1/4
0,819 T4
112,726 T/v
2,99555 1/4
2,99727 1/v
2,71919 1/v
94,900 m
29,900 m
65,000 m
74,100°C
39,668°C

Cxema TennoBbix ceten MeagHoropckon TOL, npeactaBneHa Ha pucyHke 4.
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3apeyHslii,

PucyHok 4. Cxema TennoBbix ceten MegHoropckon T3OL,

MyTb ABvxkeHna TennoHocutens otT MegHoropckon T3L, 4o xwunoro goma no agpecy: yn. Ma-
LUMHOCTpouTenen, 9 npeacTaBneH Ha pUcyHkKe 5.
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3apeuHbin,

PucyHok 5. MNyTb aBuxeHus TennoHocuTtens ot MeagHorosckon TOL,
K Xunomy gomy no yn. MawwuHoctpoutenen, 9

Mbe3omeTpuyeckmii rpaduk no Hanpaeneumto «MTIL — XKunon gom, yn. MawmnHocTpouTte-
nen, 9» npegcraBneH Ha pucyHke 6. [laHHble s NOCTPOEHUs Nbe30METPUYECKOro rpadmka npu-

BeAeHbl B Tabnuvue 3.
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— " eoge3nyeckasi BbiCOTa, M

——Hanop B obpaTHOM TpybonpoBoae, M

—Hanop B nogatowem TpyGonposoae, M

PucyHok 6. Nbe3omeTpudecknin rpadmk No HanpasBneHuio

«MT3L — Xunow gom, yn. MawwuHocTpoutenen, 9»

Tabnuvua 3. faHHble Ans nocTpoeHns nbesoMeTpuyeckoro rpaduka « MTIL, — XKunow gom, yn. MawwmHocTtpo-

utenen, 9»
r Hanop B no-|Hanop B 06-
eofesnye- Pacnonara-
HaunmeHoBaHue yana ckas Bbl- Aaiolllem | patHom Tpy- eMblii Anvwa Anamerp
. Tpybonpo- | 6onpoBogae, Hanop, M yyacTka, M | yvacTka, M
BOAE, M M
MT3L, 302,10 397,00 332,00 65,00 540,00 0,51
K-1 300,00 393,98 335,36 58,62 58,18 0,51
K-2 300,00 393,65 335,72 57,93 65,57 0,51
K-3 300,00 393,28 336,13 57,16 70,42 0,51
K-4 300,00 392,89 336,56 56,33 91,18 0,51
K-6 300,00 392,38 337,13 55,25 98,97 0,51
K-7 300,00 391,83 337,75 54,08 137,01 0,51
K-8 300,00 391,06 338,60 52,46 218,92 0,51
K-9 300,00 389,84 339,96 49,87 92,71 0,51
K-10 300,00 389,32 340,54 48,78 84,27 0,51
BK-11 300,00 388,85 341,06 47,78 2,00 0,51
BK11/1-2 300,00 388,84 341,08 47,76 81,85 0,51
K-12 300,00 388,38 341,59 46,79 82,63 0,51
K-13 300,00 387,92 342,10 45,83 77,03 0,51
K-14 300,00 387,50 342,57 44,93 78,46 0,51
K-15 300,00 387,06 343,05 44,01 99,37 0,51
K-15 301,00 386,51 343,66 42,85 101,86 0,51
K-16 302,00 385,95 344,29 41,66 99,99 0,51
K-17 303,00 385,40 344,91 40,49 117,98 0,51
K-18 304,00 384,75 345,63 39,12 44,55 0,51
304,30 384,51 345,90 38,61 122,84 0,51
K-19 304,30 383,84 346,65 37,19 61,99 0,51
BK-20 304,30 383,50 347,03 36,47 47,23 0,51
304,30 383,24 347,32 35,92 55,59 0,51
K-21 304,30 382,96 347,63 35,32 90,26 0,51
K-22 305,30 382,50 348,14 34,35 79,69 0,51
CK-1a 305,30 382,09 348,60 33,50 0,50 0,41
CK1a/1-2 305,30 382,09 348,60 33,49 124,19 0,41
K-44 305,30 381,72 349,01 32,72 76,00 0,41
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r Hanop B no-|Hanop B 06-
eoge3unye- Pacnonara-
HaumeHoBaHue yana ckasi Bbl- Aaioliem | patHom Tpy- eMbIi Anvwa Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTtka, M | yyacTka, M
BOAE, M M
K-45 305,30 381,50 349,26 32,24 11,69 0,41
Bp.-3.1.1 305,30 381,46 349,30 32,17 134,63 0,41
BK-46 305,30 381,07 349,74 31,32 86,86 0,41
BK-47 305,30 380,81 350,03 30,78 163,15 0,41
K-48 305,30 380,33 350,57 29,76 117,39 0,41
K-49 305,30 379,98 350,96 29,02 192,63 0,41
Bp.-3.1 311,00 379,41 351,60 27,82 23,08 0,41
K-50 311,00 379,36 351,66 27,70 131,78 0,41
Bp.-3.2 308,80 379,05 352,00 27,06 8,85 0,41
BK-51 309,00 379,04 352,02 27,02 28,38 0,41
CK-17 311,00 378,98 352,08 26,89 59,14 0,41
BK-51a 312,60 378,85 352,22 26,63 41,20 0,41
CK-18 312,60 378,77 352,32 26,45 167,97 0,41
CK-19 311,00 378,43 352,70 25,73 192,65 0,41
CK-20 310,70 378,16 353,00 25,16 124,55 0,41
310,00 378,03 353,15 24,88 29,18 0,41
BK-52 310,00 378,00 353,18 24,82 95,82 0,41
K-53 310,00 377,90 353,30 24,61 44,00 0,35
310,00 377,80 353,42 24,38 87,00 0,51
310,20 377,77 353,45 24,32 32,00 0,41
K-54 310,20 377,73 353,48 24,25 83,00 0,51
310,20 377,71 353,51 24,19 9,00 0,41
Bp.-3.4 310,20 377,70 353,53 24,17 138,14 0,41
Bp.-3.6 312,60 377,56 353,68 23,87 6,31 0,41
Bp.-3.5 312,60 377,55 353,69 23,86 261,61 0,41
o-21 316,70 377,30 353,98 23,32 190,26 0,41
CK-21a 328,80 377,11 354,19 22,92 101,45 0,41
CK-22 328,80 377,01 354,30 22,71 49,97 0,41
CK-22a 328,80 376,97 354,36 22,61 36,25 0,41
CK-226 328,80 376,93 354,40 22,54 15,01 0,41
CK-23 328,80 376,92 354,41 22,51 0,50 0,41
CK23/1-2 328,80 376,92 354,41 22,51 381,71 0,41
332,00 376,59 354,79 21,80 0,20 0,13
Bp3.7/1-2 332,00 376,59 354,79 21,80 600,00 0,13
337,00 372,91 357,65 15,26 300,00 0,13
Bp.-9 342,00 371,87 358,68 13,19 22,00 0,07
342,00 371,80 358,75 13,06 5,00 0,07
MawuHocTp., 9 342,00 371,79 358,76 13,03

Myt aBwxeHnsa TtennoHocutens ot MegHoropckon T3L, 4o xunoro goma no agpecy: yn.

Mano-Cagosas, 4 yepes LITT1 Ne5 npeacraBneH Ha puCyHke 7.
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3apeuHsin,

s
PucyHok 7. NyTb aBmxeHns TennoHocutensa ot MegHoropckon TOL, oo xunoro goma
no agpecy, yn. Mano-Capgosas, 4 yepes LTI Ne5

Mbe3omeTpuyecknii rpacdmk no HanpasneHmto «MT3L, — LTI Ne5 — XXunow gom, yn. Mano-
CapoBas, 4» npencraBneH Ha pucyHke 8. [JaHHble Ans NOCTPOEHUsI Mbe30METPUYECKOrO rpadounka

npuBedeHbl B Tabnuue 4.
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Hanop B obpatHom TpybonpoBoae, m

Hanop B nogatowem TpyGonposoae, M

leogesundeckas BbICOTa, M

PucyHok 8. lNMbe3omeTpuueckun rpacdumk no HanpasneHmto «MTIL, — XXunon gom, yn. Mano-Cagosas, 4» yepes LTI Ne5
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Tabnvua 4. JaHHble Ansg nocTpoeHus nbesomeTpuyeckoro rpadwmka «MTIL, — XKunow gom, yn. Mano-Cago-

Bas, 4» yepes LTI Ne5

Hanop B no-

Hanop B 06-

eopesnye- Pacnonara-
HanmeHoBaHue y3na cKas Bbl- Aaiollem | patHom Tpy- eMbIn Anvwa Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTtka, M | yyacTka, M
BOAE, M M

MT3L, 302,10 397,00 332,00 65,00 540,00 0,51
K-1 300,00 393,98 335,36 58,62 58,18 0,51
K-2 300,00 393,65 335,72 57,93 65,57 0,51
K-3 300,00 393,28 336,13 57,16 70,42 0,51
K-4 300,00 392,89 336,56 56,33 91,18 0,51
K-6 300,00 392,38 337,13 55,25 98,97 0,51
K-7 300,00 391,83 337,75 54,08 137,01 0,51
K-8 300,00 391,06 338,60 52,46 218,92 0,51
K-9 300,00 389,84 339,96 49,87 92,71 0,51
K-10 300,00 389,32 340,54 48,78 84,27 0,51
BK-11 300,00 388,85 341,06 47,78 2,00 0,51
BK11/1-2 300,00 388,84 341,08 47,76 81,85 0,51
K-12 300,00 388,38 341,59 46,79 82,63 0,51
K-13 300,00 387,92 342,10 45,83 77,03 0,51
K-14 300,00 387,50 342,57 44,93 78,46 0,51
K-15 300,00 387,06 343,05 44,01 99,37 0,51
K-15 301,00 386,51 343,66 42,85 101,86 0,51
K-16 302,00 385,95 344,29 41,66 99,99 0,51
K-17 303,00 385,40 344,91 40,49 117,98 0,51
K-18 304,00 384,75 345,63 39,12 44,55 0,51
304,30 384,51 345,90 38,61 122,84 0,51
K-19 304,30 383,84 346,65 37,19 61,99 0,51
BK-20 304,30 383,50 347,03 36,47 47,23 0,51
304,30 383,24 347,32 35,92 55,59 0,51
K-21 304,30 382,96 347,63 35,32 90,26 0,51
K-22 305,30 382,50 348,14 34,35 79,69 0,51
CK-1a 305,30 382,09 348,60 33,50 30,13 0,41
K-23 308,00 381,93 348,77 33,16 74,03 0,41
K-24 312,00 381,54 349,21 32,32 149,55 0,41
K-25 318,00 380,74 350,10 30,64 22,79 0,41
CK-16 320,00 380,62 350,24 30,38 0,50 0,41
CK16/1-2 320,00 380,61 350,24 30,37 23,00 0,41
CK-1B 320,00 380,49 350,38 30,11 41,72 0,41
CK-1r 320,00 380,27 350,63 29,64 0,50 0,41
320,00 380,27 350,63 29,64 80,14 0,41
CK-1 320,00 379,84 351,11 28,73 0,50 0,41
CK1/1-2 320,00 379,84 351,11 28,73 36,55 0,41
CK-1-1 320,00 379,64 351,33 28,32 7,17 0,41
BK-26 320,00 379,60 351,37 28,23 7,73 0,41
CK-1-2 320,00 379,56 351,41 28,15 114,34 0,41
CK-3r 320,00 378,95 352,09 26,86 8,83 0,41
BK-27 320,00 378,90 352,15 26,76 9,19 0,41
CK-3B 320,00 378,85 352,20 26,65 43,23 0,41
CK-36 320,00 378,62 352,46 26,17 7,54 0,41
BK-28 320,00 378,58 352,50 26,08 7,31 0,41
CK-3a 320,00 378,55 352,55 26,00 30,95 0,41
CK-3 320,00 378,38 352,73 25,65 50,24 0,41
CK-4r 320,00 378,11 353,03 25,08 5,99 0,41
BK-29 320,00 378,08 353,06 25,02 6,08 0,41
CK-4B 320,00 378,05 353,10 24,95 162,25 0,41
CK-46 323,00 377,18 354,07 23,12 6,47 0,41
BK-30 323,00 377,15 354,10 23,04 6,47 0,41
CK-4a 323,00 377,11 354,14 22,97 34,55 0,41
CK-4 323,40 376,93 354,35 22,58 42,16 0,41
CK-56 323,40 376,82 354,47 22,35 6,81 0,41
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r Hanop B no-|Hanop B 06-
eoge3unye- Pacnonara-
HaumeHoBaHue yana ckasi Bbl- Aaioliem | patHom Tpy- eMbli Anvwa Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTtka, M | yyacTka, M
BOAE, M M
BK-31 323,40 376,80 354,49 22,31 7,43 0,41
CK-5a 323,40 376,78 354,52 22,27 42,35 0,41
CK-5 323,40 376,67 354,64 22,03 289,48 0,41
K-33 320,00 375,92 355,51 20,42 40,63 0,41
CK-8 320,00 375,82 355,62 20,20 67,64 0,36
K-34 320,00 375,60 355,87 19,73 42,09 0,36
CK-9 321,80 375,47 356,03 19,44 36,21 0,31
K-35 320,00 375,35 356,16 19,19 33,63 0,31
CK-10 320,00 375,24 356,28 18,96 0,50 0,31
CK10/1-2 320,00 375,24 356,28 18,96 89,51 0,31
K-36 329,80 374,96 356,61 18,35 15,07 0,31
CK-11 329,80 374,91 356,66 18,25 29,25 0,31
K-37 329,80 374,82 356,76 18,06 68,97 0,31
CK-11a 325,30 374,62 356,99 17,62 36,63 0,31
K-38 325,30 374,52 357,11 17,41 22,29 0,31
CK-12 325,30 374,45 357,18 17,28 51,32 0,31
K-39 322,30 374,31 357,34 16,97 68,98 0,31
CK-12a 322,30 374,12 357,56 16,56 0,50 0,26
CK12a/1-2 322,30 374,12 357,56 16,56 37,80 0,26
CK-12-1 322,40 373,84 357,87 15,97 0,50 0,21
CK12-1/1-2 322,40 373,84 357,88 15,96 440,81 0,21
341,00 371,73 359,91 11,81 19,63 0,21
339,00 371,64 359,99 11,64 8,26 0,21
LLTM Ne5 339,00 371,60 360,04 11,56 15,00 0,21
339,00 401,06 372,12 28,93 10,00 0,21
TK-5/1a 341,00 400,70 372,47 28,22 27,00 0,21
TK-5/1 341,00 399,72 373,42 26,31 70,00 0,21
TK-5/5 341,00 398,74 374,40 24,34 85,00 0,21
344,00 397,85 375,28 22,57 15,00 0,21
TK-5/8 344,00 397,70 375,44 22,26 10,00 0,15
345,00 397,48 375,65 21,84 77,00 0,15
358,00 395,86 377,27 18,59 10,00 0,15
TK-5/10 358,00 395,65 377,48 18,17 13,00 0,15
TK-5/11 358,00 395,40 377,72 17,68 30,00 0,15
TK-5/13 359,00 394,90 378,22 16,68 45,00 0,15
TK-5/14 350,00 394,44 378,67 15,77 95,00 0,15
TK-5/15 350,00 393,57 379,55 14,02 45,00 0,15
TK-5/16 350,00 393,18 379,93 13,25 40,00 0,15
TK-5/17 350,00 392,83 380,28 12,56 43,00 0,15
Bp-5/5.0 350,00 392,46 380,65 11,81 15,00 0,15
TK-5/19 351,00 392,37 380,74 11,63 97,00 0,10
342,00 391,14 381,97 9,17 5,00 0,10
Kunown gom 342,00 391,08 382,03 9,05

MyTe aBwxeHus TennoHocuTens ot MegHoropckon TOL go OKOCLUA Ne1 no agpecy: yn.

Ceeparnosa, 1a, yepes LITI Ne7 npeacrtaBneH Ha pucyHke 9.
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3apeyHbiy

PucyHok 9. MNyTb asmxeHns TennoHocutensa ot MegHoropckon TAOL ao AKOCLUA Ne1
no agpecy, yn. Ceepanosa, 1a, yepes LiTIT Ne7

Mbe3omeTpuyecknii rpacpmk no HanpasneHunto «MTIL, — LT Ne7 — OKOCLUA Ne1, yn. Ceepa-
noea, 1a» npeacTtaBneH Ha pucyHke 10. [laHHble Ans NOCTPOEHUS Nbe30METPUYECKoro rpaduka

npuBeadeHbl B Tabnuue 5.
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Hanop B o6patHoM TpyGonposoae, M

Hanop B nogatowem TpyGonposoae, m

'eopesnyeckas BbicoTa, M
PucyHok 10. Nbe3omeTpuyeckun rpadpuk no HanpasneHuno «MT3IL — AKOCLUA Ne1, yn. CeepanoBa, 1a» 4yepes LTI Ne7




Tabnvua 5. [JaHHble Ansi NoCcTpoeHus NbesomeTpuyeckoro rpacgpumka « MTIOL — OKOCLIA Ne1, yn. Ceepanosa,

1a» yepes LTI Ne7

Hanop B no-

Hanop B 06-

eopesnye- Pacnonara-
HanmeHoBaHue y3na cKas Bbl- Aaiollem | patHom Tpy- eMbIn Anvwa Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTka, M | yyacTka, M
BOAE, M M

MT3L, 302,10 397,00 332,00 65,00 540,00 0,51
K-1 300,00 393,98 335,36 58,62 58,18 0,51
K-2 300,00 393,65 335,72 57,93 65,57 0,51
K-3 300,00 393,28 336,13 57,16 70,42 0,51
K-4 300,00 392,89 336,56 56,33 91,18 0,51
K-6 300,00 392,38 337,13 55,25 98,97 0,51
K-7 300,00 391,83 337,75 54,08 137,01 0,51
K-8 300,00 391,06 338,60 52,46 218,92 0,51
K-9 300,00 389,84 339,96 49,87 92,71 0,51
K-10 300,00 389,32 340,54 48,78 84,27 0,51
BK-11 300,00 388,85 341,06 47,78 2,00 0,51
BK11/1-2 300,00 388,84 341,08 47,76 81,85 0,51
K-12 300,00 388,38 341,59 46,79 82,63 0,51
K-13 300,00 387,92 342,10 45,83 77,03 0,51
K-14 300,00 387,50 342,57 44,93 78,46 0,51
K-15 300,00 387,06 343,05 44,01 99,37 0,51
K-15 301,00 386,51 343,66 42,85 101,86 0,51
K-16 302,00 385,95 344,29 41,66 99,99 0,51
K-17 303,00 385,40 344,91 40,49 117,98 0,51
K-18 304,00 384,75 345,63 39,12 44,55 0,51
304,30 384,51 345,90 38,61 122,84 0,51
K-19 304,30 383,84 346,65 37,19 61,99 0,51
BK-20 304,30 383,50 347,03 36,47 47,23 0,51
304,30 383,24 347,32 35,92 55,59 0,51
K-21 304,30 382,96 347,63 35,32 90,26 0,51
K-22 305,30 382,50 348,14 34,35 79,69 0,51
CK-1a 305,30 382,09 348,60 33,50 30,13 0,41
K-23 308,00 381,93 348,77 33,16 74,03 0,41
K-24 312,00 381,54 349,21 32,32 149,55 0,41
K-25 318,00 380,74 350,10 30,64 22,79 0,41
CK-16 320,00 380,62 350,24 30,38 0,50 0,41
CK16/1-2 320,00 380,61 350,24 30,37 23,00 0,41
CK-1B 320,00 380,49 350,38 30,11 41,72 0,41
CK-1r 320,00 380,27 350,63 29,64 0,50 0,41
320,00 380,27 350,63 29,64 80,14 0,41
CK-1 320,00 379,84 351,11 28,73 0,50 0,41
CK1/1-2 320,00 379,84 351,11 28,73 36,55 0,41
CK-1-1 320,00 379,64 351,33 28,32 7,17 0,41
BK-26 320,00 379,60 351,37 28,23 7,73 0,41
CK-1-2 320,00 379,56 351,41 28,15 114,34 0,41
CK-3r 320,00 378,95 352,09 26,86 8,83 0,41
BK-27 320,00 378,90 352,15 26,76 9,19 0,41
CK-3B 320,00 378,85 352,20 26,65 43,23 0,41
CK-36 320,00 378,62 352,46 26,17 7,54 0,41
BK-28 320,00 378,58 352,50 26,08 7,31 0,41
CK-3a 320,00 378,55 352,55 26,00 30,95 0,41
CK-3 320,00 378,38 352,73 25,65 50,24 0,41
CK-4r 320,00 378,11 353,03 25,08 5,99 0,41
BK-29 320,00 378,08 353,06 25,02 6,08 0,41
CK-4B 320,00 378,05 353,10 24,95 162,25 0,41
CK-46 323,00 377,18 354,07 23,12 6,47 0,41
BK-30 323,00 377,15 354,10 23,04 6,47 0,41
CK-4a 323,00 377,11 354,14 22,97 34,55 0,41
CK-4 323,40 376,93 354,35 22,58 0,50 0,26
CK4/1-2 323,40 376,93 354,35 22,58 102,00 0,26
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r Hanop B no-|Hanop B 06-
eoge3unye- Pacnonara-
HaumeHoBaHue yana ckasi Bbl- Aaioliem | patHom Tpy- eMbIi Anvwa Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTka, M | yyacTka, M
BOAE, M M
326,00 376,33 354,97 21,36 57,26 0,21
K-1 334,00 375,67 355,64 20,03 19,18 0,21
CK-4-1 334,00 375,45 355,86 19,59 56,94 0,21
K-4-2 334,00 374,81 356,50 18,31 86,67 0,21
CK-4-2 333,00 373,85 357,47 16,37 61,67 0,21
CK-4-3 339,30 373,18 358,14 15,04 35,00 0,21
336,00 372,80 358,52 14,29 5,00 0,21
LLTM Ne7 336,00 372,75 358,57 14,18 5,00 0,20
336,00 409,67 387,82 21,85 154,00 0,15
TK-7/1 333,00 408,50 388,97 19,54 21,00 0,15
TK-7/2 333,00 408,37 389,10 19,27 46,00 0,15
TK-7/3 333,00 408,13 389,34 18,79 61,00 0,13
TK-7/4 332,00 407,57 389,88 17,69 0,50 0,10
TK7/4/1-2 332,00 407,57 389,89 17,68 105,00 0,10
TK-7/4a 334,00 406,22 391,22 15,00 70,00 0,10
TK-7/46 335,00 405,31 392,10 13,21 35,00 0,10
TK-7/5 336,00 404,86 392,55 12,32 40,00 0,10
TK-7/5a 342,00 404,47 392,93 11,54 82,00 0,10
341,00 403,44 393,95 9,48 21,00 0,10
TK-7/6 342,00 403,35 394,04 9,31 41,00 0,08
341,00 402,87 394,50 8,37 41,00 0,05
336,00 401,65 395,67 5,97 4,00 0,05
336,00 401,57 395,74 5,83 4,00 0,05
TK-7/7 336,00 401,50 395,81 5,69 25,00 0,05
336,00 401,04 396,24 4,81 32,00 0,05
344,00 400,63 396,63 4,00 37,11 0,05
344,00 400,39 396,84 3,55 12,67 0,05
OHOCLLA Ne1 344,00 400,33 396,90 3,43

MyTb ABvXeHna TennoHocutensa oT MegHoropckon T3, 4o xunoro goma no agpecy: yn. Me-

Tannypros, 29 yepes LITI Ne8 npeacrtasneH Ha pucyHke 11.
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FaneyHLIA

PucyHok 11. NyTb gBwkeHns TennoHocuTensa ot MegHoropckon TOL oo »xwunoro goma
no agpecy, yn. Metannypros, 29 yepe3s LITT1 Ne8

Mbe3omeTpuyecknii rpadmk no HanpasneHuo «MTIL, — LTI Ne8 — >Kunown gom, yn. Metan-
nypros, 29» npeacTtaBneH Ha pucyHke 12. [laHHble ANa NOCTPOEHMS Nbe3oMeTPUYeCcKoro rpaduka

npuBeadeHbl B Tabnuue 6.
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PucyHok 12. Nbe3omeTpudeckuin rpacdpumk no HanpasneHuto « MTIL, — XKunow gom, yn. Metannypros, 29» yepes LTI Ne8
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Tabnvua 6. laHHble AN NOCTPOeHMs Nbe3omeTpuyeckoro rpadguka « MTILL — XKunow gom, yn. MeTtannypros,

29» yepes LITI Ne8

r Hanop B no-|Hanop B 06-
eofesunye- Pacnonara-
HanmeHoBaHue y3na cKas Bbl- Aaiollem | patHom Tpy- eMbIn Anvwa Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTtka, M | yyacTka, M
BOAE, M M
MT3L, 302,1 397 332 65 540 0,514
K-1 300 393,976 335,356 58,62 58,18 0,514
K-2 300 393,651 335,718 57,932 65,57 0,514
K-3 300 393,284 336,126 57,158 70,42 0,514
K-4 300 392,89 336,564 56,326 91,18 0,514
K-6 300 392,379 337,131 55,248 98,97 0,514
K-7 300 391,826 337,747 54,079 137,01 0,514
K-8 300 391,06 338,6 52,46 218,92 0,514
K-9 300 389,835 339,962 49,873 92,71 0,514
K-10 300 389,317 340,539 48,778 84,27 0,514
BK-11 300 388,846 341,064 47,782 2 0,514
BK11/1-2 300 388,835 341,077 47,758 81,85 0,514
K-12 300 388,377 341,586 46,791 82,63 0,514
K-13 300 387,921 342,095 45,826 77,03 0,514
K-14 300 387,495 342,569 44,926 78,46 0,514
K-15 300 387,062 343,052 44,01 99,37 0,514
K-15 301 386,513 343,663 42,85 101,86 0,514
K-16 302 385,951 344,29 41,66 99,99 0,514
K-17 303 385,399 344,906 40,493 117,98 0,514
K-18 304 384,751 345,628 39,123 44,55 0,514
304,3 384,507 345,901 38,606 122,84 0,514
K-19 304,3 383,835 346,65 37,185 61,99 0,514
BK-20 304,3 383,497 347,028 36,468 47,23 0,514
304,3 383,238 347,317 35,922 55,59 0,514
K-21 304,3 382,956 347,632 35,324 90,26 0,514
K-22 305,3 382,497 348,143 34,354 79,69 0,514
CK-1a 305,3 382,092 348,595 33,497 0,5 0,412
CK1a/1-2 305,3 382,09 348,596 33,494 124,19 0,412
K-44 305,3 381,723 349,007 32,716 76 0,412
K-45 305,3 381,499 349,258 32,24 11,70 0,412
Bp,-3,1,1 305,3 381,464 349,297 32,167 134,63 0,412
BK-46 305,3 381,066 349,742 31,324 86,86 0,412
BK-47 305,3 380,81 350,029 30,78 163,15 0,412
K-48 305,3 380,328 350,569 29,759 117,39 0,412
K-49 305,3 379,981 350,958 29,023 192,63 0,412
Bp,-3,1 311 379,413 351,595 27,817 23,10 0,412
K-50 311 379,359 351,655 27,704 131,78 0,412
Bp,-3,2 308,8 379,053 351,997 27,057 8,80 0,412
BK-51 309 379,035 352,017 27,017 28,38 0,412
CK-17 311 378,975 352,085 26,891 59,14 0,412
BK-51a 312,6 378,853 352,222 26,631 41,2 0,412
CK-18 312,6 378,768 352,318 26,45 167,97 0,412
CK-19 311 378,431 352,699 25,731 192,65 0,412
CK-20 310,7 378,159 353,004 25,156 124,55 0,412
310 378,03 353,15 24,88 29,18 0,412
BK-52 310 378 353,184 24,816 95,82 0,412
K-53 310 377,901 353,295 24,606 44 0,35
310 377,795 353,416 24,379 87 0,514
310,2 377,767 353,447 24,32 32 0,412
K-54 310,2 377,734 353,484 24,25 83 0,514
310,2 377,707 353,515 24,193 9 0,412
Bp,-3,4 310,2 377,698 353,525 24,173 138,14 0,412
Bp,-3,6 312,6 377,557 353,685 23,873 6,30 0,412
Bp,-3,5 312,6 377,551 353,692 23,859 261,61 0,412
o-21 316,7 377,298 353,978 23,32 190,26 0,41
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r Hanop B no-|Hanop B 06-
eoge3unye- Pacnonara-
HaumeHoBaHue yana ckasi Bbl- Aaioliem | patHom Tpy- eMbIi Anvwa Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTtka, M | yyacTka, M
BOAE, M M
CK-21a 328,8 377,11 354,192 22,918 101,45 0,412
CK-22 328,8 377,012 354,303 22,709 49,97 0,412
CK-22a 328,8 376,966 354,356 22,609 36,25 0,412
CK-226 328,8 376,932 354,395 22,537 15,00 0,412
CK-23 328,8 376,918 354,411 22,507 0,50 0,412
CK23/1-2 328,8 376,917 354,411 22,506 381,71 0,41
332 376,589 354,784 21,804 11,60 0,412
329 376,582 354,793 21,789 7,80 0,412
LLTM Ne8 329 376,58 354,8 21,78 10 0,259
329 395,425 356,038 39,387 15 0,205
329 395,014 356,447 38,566 60 0,205
332 393,368 358,085 35,282 50 0,205
332 392,273 359,175 33,097 16 0,205
Lin-g/11 332 391,957 359,489 32,468 50 0,205
BK-56 327 390,971 360,471 30,501 35 0,205
TK-8/1 327 390,39 361,049 29,341 100 0,15
Bp,-8,4 332 385,938 365,482 20,456 5 0,15
332 385,669 365,749 19,92 30 0,15
BK-56/2 334 384,06 367,352 16,708 60 0,15
Bp,-8,5 337 380,84 370,557 10,282 80 0,15
Bp,-8,6 337 379,433 371,958 7,475 45 0,15
BK-57 347 379,168 372,222 6,947 25 0,15
Bp,-8,9 337 379,021 372,368 6,653 35 0,15
BK-57/1 347 378,815 372,573 6,242 12 0,15
Bp,-8,7 347 378,744 372,644 6,101 28 0,15
349 378,664 372,724 5,94 30 0,15
Bp,-8,8 350 378,577 372,81 5,767 22,33 0,082
TK-8/3 347 377,922 373,463 4,459 54 0,082
350 377,519 373,865 3,654 5 0,082
Kunon gom 350 377,48 373,9 3,579

PesyanaT pac4eTa yaernbHbIX NoTepb AaBlieHNA Ha y4acCTKax TENNOBOW CeTH Me,D,HOFOpCKOVI

TOU npeacrtaeneH Ha pucyHke 13.

PaCLLII/ICprBKa LIBETOBOM CXeMbl npeacrtaslieHnd yaernbHbIX NOTepPb AaBrneHnA npencraBsrieHa

Ha pucyHke 13.

P1, mm/m P2, mm/m
1.00 8.00

8.00 15.00
15.00 30.00
30.00 10000.00

User

PucyHok 13. LiBeToBasa cxema npencraBneHns yaenbHbIX noTepb AaBieHus
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PucyHok 14. Pe3ynbTaT pacyeTa yaenbHbIX NOTEPb AaBNeHus
Ha y4acTkax Tennosow cetn MeagHoropckon TOL

PesynbTaT pacyeTa pacrnonaraemMoro Hanopa gaBneHus Ha yyacTkax Tennosoun cetn MegHo-
ropckon TOL, npeacTtaeneH Ha pucyHke 16.
PacwundpoBka LBeTOBOW CXeMbl NpeaCTaBfieHnNs pacrnofaraemoro Hanopa AasfieHns npea-

CTaBneHa Ha pucyHke 15.
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P1,m P2.m | User

5.00 |
5.00 10.00
10.00 20.00 e — |
20.00 30.00 F=——————
30.00 100.00 =

PucyHok 15. LiBeToBas cxema npefAcTaBneHus pacnonaraemoro Hanopa AaBneHus
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3apeyHbin,

PucyHok 16. Pe3ynbTat pacyeta pacnonaraeMoro Hanopa gaBneHus
Ha y4acTkax Tennosow cetn MeagHoropckon TOL
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PesynbTat pacdeta gaeneHus B obpaTHbIXx TpybonpoBogax Tennoson cetu MegHoropckom
TOU npeacrtaeneH Ha pucyHke 17.
PacwundpoBka LUBETOBOW CxeMbl MpeacTaBneHns faBneHns B obpaTHbix TpybonpoBogax

npeacTaBreHa Ha pucyHke 18.

4
PucyHok 17. Pe3ynbTtaT pacyeta aaBneHus B obpaTHbIX TpybonpoBoaax
Tennosown cetn MeaHoropckon TOL
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Pl.m P2.m | UseT

10.00 l=—«—— ]
10.00 20.00
20.00 30.00 S
30.00 50.00 B :
50.00 100.00 =]

PucyHok 18. LiBeToBasi cxema npeacTtaBneHus gaeneHusa B o6paTHbix Tpybonposogax



4.2. 'mppaBnunyeckumn pacyet KotenbHon Ne 1 «BonbHUYHaA»
PesynbTaTbl ruapasfiMyeckoro pacyera:

KonnyecTteo Tenna, BbipabaTtbiBaeMoe Ha NCTOYHMKE 3a Yac 2,442 kan/y

Pacxog Tenna Ha cucTemy OTOMNSEHNS 2,186 Nkan/v
Tennosble NoTepu B nogatowem Tpybonposoge 0,15803 Nkan/u
TennoBble noTepu B obpaTHom Tpybonposoae 0,07750 lkan/u
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae 0,00538 Nkan/v
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae 0,00383 lkan/u
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns 0,01159 lNkan/u
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae 114,940 T/4
CyMMmapHbIn pacxog B obpaTHom TpybonpoBoae 114,598 T/v
CymMmapHbIn pacxoq Ha nognuTky 0,343 T/4
CyMMapHbI pacxof Ha cucTemy OTONMEHUS 114,867 T/
Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa 0,07336 T/v
Pacxog Bogpbl Ha yTeukn M3 obpatHoro Tpybonposoaa 0,07328 T/u
Pacxog Bogbl Ha yTeukM U3 cuctem TennonoTpedneHus 0,19591 T/v
[aeneHune B nogatoiem Tpybonposoae 39,000 m
[aeneHune B obpaTHOM Tpybonposoae 16,000 m
Pacnonaraemsbin Hanop 23,000 m
Temnepatypa B nogatowiem Tpybonposoge 84,900°C
Temnepatypa B o6paTtHOM Tpybonposoae 63,828°C

MyTb ABMXEHWUSA TEMNOHOCUTENS OT KoTenbHoin Ne1 o xwunoro foma no agpecy: yn. KObunein-

Hagd, 19 npeacTasBneH Ha pUcyHke 19.
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PucyHok 19. MNyTb aBvxeHUs TennoHocuTens kotensHon Ne1 go xunoro goma no yn. KObunenHon, 19

MNMbe3omeTpuyecknii rpacdmk no HanpaesneHuio «KotenbHas Ne1 — Xunow gom, yn. KO6unen-
Hagd, 19» npeacTtasneH Ha pucyHke 20. [JaHHble ANa NOCTPOEHUS Nbe30METPUYECKOro rpaduka npum-

BeJeHbl B Tabnuue 7.
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—[eofe3nyeckast BbicOTa, M
——Hanop B obpaTHOM TpybonpoBoae, M

— Hanop B nogatowemM Tpyéonposoae, m

PucyHok 20. Nbe3omeTpuyeckun rpadvk Nno HanpaBneHuo
«KoTtenbHasa Ne1 — XKunow gom, yn. KO6unennHas, 19»

Tabnuvua 7. JaHHble AN NocTpoeHus nbesomeTpudeckoro rpadmka «KotensHasa Ne1 —XKunom gom, yn. FO6u-
nenHas, 19»

r Hanop B no-|Hanop B 06-

eofesnye- Pacnonara-

HaunmeHoBaHue yana ckas Bbl- Aaiollem | patHom Tpy- eMblii Anvwa Anamerp

. Tpybonpo- | 6onpoBogae, Hanop, M yyacTka, M | yvacTka, M
BOAE, M M
K. Ne1 371,00 410,00 387,00 23,00 22,53 0,21
TK-20 368,00 409,85 387,15 22,69 39,63 0,21
TK-21 369,00 409,64 387,35 22,29 12,23 0,21
TK-22 369,00 409,59 387,41 22,18 29,71 0,15
TK-23 370,00 408,96 388,03 20,93 0,50 0,15
TK23/1-2 370,00 408,96 388,03 20,93 56,07 0,15
TK-32 368,00 408,74 388,25 20,49 57,35 0,15
TK-33 364,00 408,51 388,48 20,03 15,03 0,15
TK-34 364,00 408,45 388,54 19,91 75,52 0,15
TK-35 365,00 408,15 388,84 19,32 44,59 0,15
TK-36 367,00 408,03 388,96 19,07 26,80 0,15
TK-37 368,00 407,95 389,04 18,91 43,61 0,15
TK-38 370,00 407,87 389,12 18,75 22,74 0,10
TK-44 371,00 407,67 389,32 18,34 15,51 0,10
TK-45 372,00 407,53 389,46 18,07 55,15 0,10
TK-47 373,00 407,29 389,69 17,60 28,86 0,10
TK-48 377,00 407,22 389,77 17,45 27,75 0,08
TK-49 378,00 407,11 389,88 17,23 60,85 0,05
Kunowv gom 379,00 405,08 391,90 13,18

MyTb ABMXEHNS TennoHocuTena oT kotensHom Ne1 o xwunoro goma no agpecy: yn. Koonepa-

TUBHas!, 7 NnpeacTaBneH Ha pucyHke 21.
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PucyHok 21. MNyTb aBmxeHus TennoHocutens kotensHon Ne1 go xunoro goma no yn. KoonepatusHown, 7

Mee3omeTpuyeckuit rpacuk no HanpasneHuo «KotensHasa Ne1 — XKunon gowm, yn. Koonepa-
TUBHas, 7» NpeacTaBreH Ha puUcyHke 22. [laHHble AN NOCTPOEHUS Nbe30METPUYECKOro rpaduka
npvBeaeHbl B Tabnuue 8.

420

400

380

360

340

320

300

K. Ne
TK-1
TK-2
TK-3
TK-10
YXunon gom

— " eoge3nyeckasi BbiCOTa, M
——Hanop B obpaTHOM TpybonpoBoae, M

—Hanop B nogaowem Tpybonposoge, M

PucyHok 22. MNbe3omeTpryeckun rpadumk no HanpasneHuo
«KotenbHas Ne1 — XXunown gom, yn. KoonepaTtusHas, 7»

Tabnuua 8. [laHHble Ans NOCTPOeHUs Nbe3omMeTpuyeckoro rpaduka «KotensHasa Ne1 — Xunow gowm, yn. Ko-
onepartueHas, 7»

Hanop B no-|Hanop B 06-
[eope3unye- Pacnonara-
H JawolemM |paTtHOM Tpy- - Onuna OuameTp
anmeHoBaHue y3na ckas Bbl- eMblit
Tpybonpo- |6onpoeoge, yyacTtka, M | yyacTka, M
coTa, M Hanop, M
BOAE, M M
K. Ne1 371,00 410,00 387,00 23,00 51,04 0,15
TK-1 372,00 409,82 387,18 22,63 263,50 0,15
TK-2 360,00 409,21 387,78 21,43 68,55 0,13
TK-3 358,00 408,80 388,19 20,61 20,53 0,10
358,00 408,57 388,42 20,15 70,59 0,10
TK-10 358,00 407,77 389,22 18,55 66,19 0,05
Kunown gom 360,00 405,49 391,49 14,01
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4.3. 'mppaBnnyeckumn pacyet KotenbHon Ne4 «kHUKUTUHOY»

PesynbTaTthbl rnapaBnmMyeckoro pacyeTa:

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

Pacxog Tenna Ha 3akpbiTble cuctembl FBC

Pacxop 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 Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cUcTemMy OTOMNSEHWS

Pacxog Bogbl Ha napannernbHble ctynedn TO

Pacxopg Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTtHoM TpybonpoBoae

Hagd, 50 npeacTaBneH Ha pUcyHke 23.

>
%

5,663 Nkan/u
4774 kan/
0,338 lNkan/u
0,117 kan/u
0,24366 lNkan/v
0,13780 lNkan/v
0,01350 lNkan/v
0,01052 lkan/v
0,02829 Nkan/v
221,557 /M
220,643 /M
0,915 T1/4
216,800 T/y

4 562 T/v
0,19517 /v
0,19517 /v
0,52443 T/v
65,000 m
40,000 m
25,000 m
80,700°C
55,348°C

nry-36

PucyHok 23. TyTb ABMXeHusa TennoHocuTens kotensHon Ne4 fo xunoro goma no yn. MotopHon, 50

MyTb ABWXEHMS TeNNoHocuTens oT koTenbHon Ne4 fo xunoro goma no agpecy: yn. Motop-
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Mbe3omeTpuyeckunii rpacuk no HanpaeneHuto «KotenbHasa Ne1 — XKunon gom, yn. MoTtopHas,

50» npencTtaBneH Ha pucyHke 24. [laHHble AN NOCTPOEHUSI NbE30OMETPUYECKOro rpadmka npmee-

JeHbl B Tabnuue 9.
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PucyHok 24. lNbe3omeTpuyeckunii rpadmk No HanpasneHUo
«KoTtenbHasa Ne4 — XXunown gom, yn. MotopHas, 50»

Tabnuua 9. [JaHHble ANA NOCTPOEeHUS Nbe3oMeTpuyeckoro rpadmka «KoteneHast Ne4 — XXunow gom, yn. Mo-

TopHas, 50»

r Hanop B no-|Hanop B 06-
eofesnye- Pacnonara-
HaunmeHoBaHue yana ckas Bbl- Aaiolllem | patHom Tpy- eMblii Anvwa Anamerp
cota, M Tpybonpo- |6onpoeoae, Hanop, M yyacTtka, M | yyacTka, M
BOdE, M M
KotenbHas 4 299,00 364,00 339,00 25,00 28,67 0,21
LITM Ne11 299,00 362,73 340,26 22,47 5,00 0,21
LITM Ne11 299,00 361,43 340,81 20,61 30,33 0,21
BK-2 298,00 360,64 341,60 19,05 25,71 0,21
Bp.-11.11 298,00 359,97 342,26 17,71 0,50 0,21
Bp.11.11/1-2 298,00 359,97 342,27 17,70 33,49 0,21
TK-11/32 298,00 359,43 342,80 16,63 9,08 0,21
TK-11/33 298,00 359,28 342,95 16,33 10,93 0,21
298,00 359,11 343,12 15,98 12,32 0,21
TK-11/35 299,00 358,97 343,26 15,72 33,60 0,21
TK-11/36 299,00 358,62 343,61 15,01 21,20 0,21
TK-11/37 299,00 358,41 343,82 14,59 37,10 0,21
TK-11/38 299,00 358,05 344,17 13,88 82,81 0,21
TK-11/48 299,00 357,28 344,93 12,35 82,88 0,21
K-1 302,00 356,66 345,56 11,10 44,07 0,21
TK-11/51 300,00 356,32 345,89 10,44 52,99 0,21
TK-11/52 307,00 356,01 346,20 9,80 22,97 0,21
TK-11/53 307,00 355,94 346,27 9,66 107,50 0,21
TK-11/55 307,00 355,69 346,52 9,17 38,71 0,21
TK-11/56 307,00 355,62 346,59 9,03 122,31 0,21
TK-11/57 307,70 355,40 346,80 8,60 86,50 0,21
TK-11/65 309,00 355,29 346,92 8,37 0,50 0,07
TK11/65/5-6 309,00 355,28 346,92 8,36 383,73 0,07
TK-11/72 313,00 353,97 348,23 573 21,23 0,07
TK-11/71 313,00 353,89 348,31 5,59 39,13 0,07
TK-11/70 313,00 353,76 348,44 5,32 5,00 0,07
Kunown gom 312,00 353,74 348,46 5,28
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MyTb ABUXEHNA TENNMOHOCUTENS OT KoTenbHoW Ned4 no xunoro goma no agpecy: yn. Motop-

Has, 50 npeacTasneH Ha pucyHke 25.
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PucyHok 25. TNyTb ABvxeHusa TennoHocuTens kotensHon Ne4 fo xunoro goma no yn. MotopHon, 50

Mbe3omeTpuyeckumii rpacuk no HanpasneHuto «KotenbHasa Ne1 — XKunon gom, yn. MoTtopHas,
50» npencTtaeneH Ha pucyHke 26. [laHHble And NOCTPOEHUS Nbe30MEeTPUYECKoro rpaduka npmee-
JeHbl B Tabnuue 10.
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PucyHok 26. MNbe3omeTpryeckun rpadumk no HanpasneHuto
«KotenbHasa Ne4 — XKunown gom, yn. MotopHas, 50»
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Tabnuua 10. laHHbIe ANs NOCTPOeHUs Nbe3omeTpudeckoro rpaduka «KortenoHasa Ne4 — XKunon gowm, yn. Mo-

TopHas, 50»

r Hanop B no-|Hanop B 06-
eogesnye- Pacnonara-
HanmeHoBaHue y3na cKasi Bbl- AaroLLEM | PaTHOM Tpy- eMblIl Anvia Anamerp
cota, M Tpybonpo- |6onpoBoae, Hanop, M yyacTtka, M | yyacTka, M
BoJe, M M
KoTenbHas 4 299,00 364,00 339,00 25,00 28,67 0,21
LITI Ne11 299,00 362,73 340,26 22,47 5,00 0,21
LITI Ne11 299,00 361,43 340,81 20,61 129,18 0,21
299,00 360,72 341,52 19,21 391,44 0,21
TK-11\12 298,00 359,10 343,13 15,97 26,95 0,21
TK-2 298,00 358,99 343,24 15,75 54,07 0,15
TK-11/13 298,00 358,51 343,71 14,80 70,46 0,15
TK-3 298,00 358,14 344,08 14,06 53,93 0,15
TK4 297,00 357,86 344,36 13,50 6,25 0,15
297,00 357,83 344,39 13,44 9,82 0,15
TK-11/14 297,00 357,81 344,41 13,39 46,20 0,10
TK-11/22 297,00 357,00 345,21 11,79 63,92 0,10
TK-11/23 295,00 355,89 346,32 9,57 28,06 0,10
TK-11/24 295,00 355,40 346,80 8,60 44,67 0,10
TK-11/25 295,00 354,62 347,57 7,05 43,97 0,10
TK-11/27 295,00 354,29 347,90 6,39 48,58 0,10
TK-11/28 294,00 354,12 348,07 6,04 64,45 0,10
TK-11/29 294,00 354,05 348,14 5,90 37,56 0,05
TK-11/30 294,00 353,71 348,48 5,23 14,69 0,05
YKunon gom 296,00 353,58 348,61 5,01
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Paspen 5. MogenupoBaHue Bcex BUAOB NepeKITiYeHUN,
OCYyLLEeCTBNSAEMbIX B TENNOBbIX CETAX, B TOM YUCIE NepeKkntovYeHun
TensIoBbIX Harpy3oK Mexay UCTOYHUKaMM TeNny0BOU 3Heprum

Lleneeon BapuaHT passutuas MO «ropog MegHoropck» npegycmaTtpymBaeT NUMKBUOALMIO
MT3L, ¢ 01.01.2024 r. u ctpoutenbcTBo HoBo BMK go 2023 roaga, ctpoutenbcteo BMK «BonbHWu-
Hasi» B3aMeH koTenbHon Ne1 (BonbHWYHas), a Takke BbINOIHEHWE JOMNOMHUTENbHBIX MEPONPUATUIA

no pa3BuTuIo cucteMbl TennocHabxenns MO «ropoa MegHoOropck».

Paspen 6. PacyeTt 6anaHcoB TensioBou dHeprmm no NCTOYHUKam
TennoBon JHEeprum n no TepputTopnanbHOMy NPU3HaKy

PacyeT GanaHcoB TennoBoW aHeprum 6e3 yyeTa MeponpusTUA NO PEKOHCTPYKLMW/3aKPbITHIO
MCTOYHWNKOB TennocHabxeHus npeacTaerneH B [Naese 4. PacyeT 6anaHcoB TENoBOM 3HEPIMK C y4e-
TOM MepOonpuATU MO PEKOHCTPYKLUW/3AKPLITUIO UCTOYHUKOB TEMMOCHAGXEHUs NpeacTaBneH B

MaBe 7.

Pasgen 7. PacyeT noTepb TennoBOW 3Heprum Yepes M3onsuuio
U C yTeuyKaMu TensioHocUTens

3HaveHus noTepb TENNOBOW SHeprnmn 4yepes3 NU3onAunto U C yTedkamMmm TensioHOCUTENA OT
NCTOYHUNKOB TEMNOCHAOXEHNS T. Me,EI,HOFOpCKa npeacrtaBrieH B Tabnuue 11.

Tabnuua 11. |_|OTepI/I TENNOBON Heprum 4Yepes n3onaun 1 ¢ yredykamm TenjiOHOCUTEN A

No Tennosble noTepu B | Tennosble noTepu B | Tennosble NoTepu ¢

n/_n HanmeHoBaHune obbekTa nogatowem Tp-ae, obpaTHOM Tp-Ae, | yTeykaMu TEMnoHo-
[kan/ Mkan/y cutens, MNkan/

1 MepgHoropckas TOL, 1,58530 0,85422 0,38183

2 KoTenbHasa Ne 1 «bonbHUYHasa» 0,15803 0,0775 0,0208

3 KoTenbHasa Ne 3 «MoTopHasn» 0,00076 0,00033 0,00079

4 KoTtenbHas Ne 4 «HukutuHo» 0,24366 0,1378 0,05231

Pa3pen 8. PacuyeT nokasarenen HaaeXXHOCTU TennocHabXeHus

Moapo6HbIN pacyeT NnokasaTenen HageXXHOCTK TennocHabxeHns npeacrasneH B [naee 11.

52



Paspen 9. FpynnoBble U3BMEeHEHUS1 XapaKTepPUCTUK OO HEKTOB
(yyacTKoB TennoBbIX ceTen, NnoTpeduTenen) no safgaHHbIM KPUTEPUAM
C Uenbio MoAenUpPOBaHNA pasfIMYHbIX NePCNeKTUBHbIX BapuaHTOB
cXxeMm TensiocHabxeHus

C uenblo MoaenupoBaHWsl MOAKMOYEHUS HOBbIX MOTpedbuTenem K TEnnoBbIM CETAM
CYLLECTBYIOLLUMX MCTOYHUKOB LIEHTPANM30BaHHOIO TennocHabxeHus Obinn onpeneneHbl yyYacTku
HOBbIX TEMMOBLIX CETEN HeobxoguMmble K CTpouTeNbCTBY B nepuog 0o 2039 r., a Takke y4vyacTku
CYLLECTBYIOLLMX TEMNMoBbIX CETEeNn, KOTopble HEeO6XOOUMO PEKOHCTPyMpoBaTb C YBENMYEHUEM
AnameTpa. [ogpoOHoe onucaHne TEXHUYECKUX XapakKTepUCTUK U CTOMMOCTM MEpPONpPUSTUMIA MO

CTPOUTENNBbCTBY U PEKOHCTPYKLUUN TEMIOBbLIX ceTen npmneBegeHo B mage 8.

Pasgen 10. CpaBHUTeNbHbIE Nbe3oMeTpuUyeckme rpadmku ans paspaboTku
U aHanu3a cueHapueB NepcrnekTUMBHOro pasBUTUA TENJNOBLIX ceTen

B akTyanusmpoBaHHOM Cxeme TennocHabXeHus npegycMOTpeHO 3akpbiTe MegHoropckom
T3L, ¢ nepekntoyeHnem TeNMoOBbIX Harpy3ok notpedbutenen Ha Hoyto BMK B 2023 r. Huwke pac-
CMOTPEHbI CPaBHUTENbHbIE NMbe3oMeTpudeckne rpacdmkm paboTbl TennoBbix ceTen oT HoBo BMK

no coctosiHuo Ha 2023 r. n Ha 2039 .

MyTb aBvxeHna TennoHocutens ot Hoeon BMK go LITT1 Ne 8 npeacraBneH Ha pucyHke 27.

5 s b 5
3 3 %

3 %"’Mw,
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PucyHok 27. TNyt aBuxeHnsa TennoHocuTens ot Hoson BMK go LTI Ne 8
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Mbe3omeTpuyecknii rpacdpmk no HanpaeneHuio «Hosass BMK — LITIT Ne 8» B 2023 r. npeacras-

NeH Ha pUCyHke 28.

Mbe3omeTpuyecknii rpadmk no HanpaeneHuto «Hoeass BMK — LITIT Ne 8» B 2039 r. npeacras-

NEeH Ha pUCyHke 29.

BMK

PeaynbTathl pacyeTa nokasbiBatoT, YTO MPOMYCKHOM CNOCOOHOCTH TEeNNoBbIX ceTen oT HoBom

OyneT goctaToyHo Ans obecrneyeHusl CyLecTBYIOLMX M NEePCNeKTUBHbIX NoTpebuTenen r.

MepgHoropcka TensioBon aHeprmen B 2039 r.
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PucyHok 29. Nbe3omeTpryeckun rpadmk paboThbl yyacTka TENNOBOW ceTn
no HanpaeneHuo «Hoeass BMK — LITT1 Ne 8» B 2039 r.
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Paspen 11. CpaBHUTeNbHbIe AaHHble (haKTUYECKUX, YTBEPKAEHHbIX
PEXUMOB U AaHHbIX 3NIEKTPOHHOM MoAenu

OnekTpoHHaa wMogenb . MegHoropck ©Obina oTkanubpoBaHa MO MNOMYyYEHHbIM OT
TennocHabXxawLWwmx opraHusauuin gaHHbiM akTnyeckon paboTbl TENNOBLIX ceTel. Pesynbrathl
KannbpoBKM cBedeHbl B Tabnuue 12.

Heobxoammble cBefeHus Ons KanubpoBKU 3MEKTPOHHOM Moaenun Obinn npeaocTaBreHbl

Tonbko no MepgHoropckon TOL. Mo ocTtanbHbIM WUCTOYHMKaM Tpebyemble faHHble He Obinn

npenocTaBrieHbl.
Tabnuua 12. Pe3ynbTatbl KannbpoBKW 3NEeKTPOHHON Mogenu r. MegHoropck
MapameTpbl rMapaBnMyYecKnX pexxmmMoB padoThbl
no AaHHbIM dpakTuye- | No pesynbTatam BbiMNoJ-
CKOro pexuma paboTbl B | HEHHOW Kanubposku an. | PasHuua m/g
VIGTOUHIK TEMIOBOIA SHEPrM OTONUTENbHbIN Nepuog |MOAeNn CUCTeMbI TEMMO- | PacXoa4oM Ten-
Ne (MOLLHOCTH), MArMCTPabHBIiA Bbi- 2022/2023 rr. cHabxeHus noHocuTensa B
n/n an. mogenu un
BOA HasneHve B| Pacxon |dasnexve B| Pacxop haKTMIECKMM
noa./obp. |TennoHocu-| nog./obp. |TennoHocu- (%)
Tpy6-gax, |Tens B nod.| Tpyb-gax, |Tensa B nog. 0
(m Bog. cT./| TpYb-me, |(mBoa.cT./| Tpyb-ge,
M BOA. CT.) (m3/4) M BOA. CT.) (m3/4)
1 MegHoropckas TOL, 95/30 778 94,9/29,9 793 1,9
KotenbHas N2 1 «bonbHU4Has» - - 39/16 114,9 -
3 KotenbHasa Ne 4 «HukutuHo» - - 65/40 221,6 -

Pasgen 12. UameHeHUA ruapaBriudeCKUX PeXXMmoB, onpeaensieMble
B nopsigke, yCTaHOBNIEHHOM MeTOANYECKUMU YKa3aHUAMU
no paspaboTke cxem TennocHabXeHus, C y4eTOM U3MEHEHUN
B cocTaBe 060pyaoBaHUA UCTOYHUKOB TENNIOBOM 3HEPruu, Tens10Bow
ceTU N TennonoTpednALWKUX YCTAaHOBOK 3a nepuoa, npealecTBYHOLWUNA
aKTyanusauum cxeMbl TensiocHabXXeHusA

N3meHeHus rmapaBiinyecknx pexxmmon pa6OTbI TENNOBbLIX CETEN UCTOYHUKOB LeHTpann3oBaH-

Horo TennocHabxexus B r. MegHoropck B 2022 r. He NPoOMCXoanNo B CBA3M C OTCYTCTBMEM U3MEHE-

HUIM B CXeme TennocHabXeHns ropoaa.
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