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COCTAB lNPOEKTA

O6ocHoBbIBalOLWME MaTepMarbl K CXxeMe TennocHabxeHus:.

aea 1. CyuwecTByiollee NofoxeHne B cepe npom3BoacTBa, nepegadn n notpedbneHns
TENsI0BOM 3HEPrnn NSl Luenen TennocHabXeHus.

YacTtb 1. DyHKUMOHaNbHast CTPyKTypa TensiocHabXeHus.

YacTtb 2. ICTOYHUKM TENNIOBOW 3HEPTUN.

YacTtb 3. Tennosble ceTn, COOPYXEHUSA HA HUX.

YacTtb 4. 30Hbl AENCTBUSA NCTOUHNKOB TEMSIOBON SHEPTUMN.

Yactb 5. TennoBble Harpyskum noTpebutenen TennoBOW 3Hepruu, rpynn noTpebutenen
TEN0BOW 3HEPInun.

YacTb 6. BanaHcbl TENNOBOM MOLLHOCTU U TEMNSIOBOW Harpy3Kku.

YacTb 7. BanaHcbkl TennoHocuTens.

Yactb 8. TonnueHble 6anaHCbl UCTOYHMKOB TEMSIOBOW 3HEPrMM U cuctema obecneyeHus
TONSIMBOM.

YacTtb 9. HagexxHocTb TennocHab»keHus.

Yactb 10. TexHMKO-3KOHOMMYECKME MoKa3aTenu TennocHabXalwwmx M TenrnoceTeBbiX
opraHusaumn.

YacTtb 11. LeHbl (Tapndbl) B chepe TennocHabXeHus.

YacTtb 12. OnncaHuve CyLeCcTBYOWMX TEXHUYECKMX N TEXHOMOrMYecknx npobnem B cuctemax
TENoCHabXeHus.

YacTtb 13. Bkonorudeckas 6e30nacHOCTb TENNOCHAOXEHWS.

MaBa 2. CyuwiecTBylouwlee M NepcrnekTMBHOe noTpebneHve TennoBOW 3HEpPrM Ha uenu
TEnoCHabXeHus.

maBa 3. nekTpoHHast Moderib CUCTEMbI TENNTOCHAOXEHNS.

MaBa 4. CyuwecTtBylolmne M nepcnektuBHble GanaHcbl TEnIoBOW MOLHOCTU MCTOYHWUKOB
TENSI0BOW 3HEPrMM 1 TEMMOBOW Harpy3kn notpedutenen.

Mmasa 5. MacTep-nnaH pasBuTus CUCTEM TENMNOoCHabXeHs.

masa 6. CywectBylowme U1  nepcrnektuBHole  6HanaHcbl  NPOM3BOAUTENBHOCTU
BOOOMNOAIrOTOBUTENbHbLIX ~ YCTAHOBOK WM MakCMMaribHOrO  noTpebrneHuss  TensoHocuTens
TennonoTpednsArLWMMmM YyCTaHOBKaMn NoTpebutenen, B TOM YnCIE B aBapUNHbBIX peXmmMmax.

masa 7. [pegnoxeHmsa NO  CTPOUTENbCTBY,  PEKOHCTPYKUMM,  TEXHUYECKOMY
NepeBOOPYKEHUIO U (MNN) MOLEPHM3ALMN NCTOUYHMKOB TEMTOBOWN SHEPTUN.

masa 8. [peanoxeHus MNO CTPOUTENbCTBY, PEKOHCTPYKUMM U (MNun) MogepHM3aumm
TensnoBbIX CETEN.

masa 9. lMpegnoxeHns no nepeBoAdy OTKPbITbIX CUCTEM TennocHabxeHnsa (ropsiyero
BOAOCHabXeHMs) B 3aKpbITble CUCTEMbI FOPSYEro BOOOCHABXKEHUS.

Mmaea 10. MNepcneKkTnBHbIE TOMNNUBHBIE DanaHcChbI.

Mnaea 11. OueHka HageXHOCTN TennocHabKeHns.

maea 12. O6GocHOBaHMe MHBECTULMIA B CTPOUTENIbCTBO, PEKOHCTPYKUUH, TexXHU4YecKoe
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nepeBoOOpPYKEHUE U (MNN) MOSEPHUIALMIO.

Masa 13. HankaTopbl pasBuTna CUCTEM TEMNOCHA0XEHNS.

maea 14. LleHoBkle (TapndHbIE) NOCNEACTBYUS.

maea 15. PeecTp eanHbix TenfiocHabXaroLwmx opraHn3auunin.

maBa 16. PeecTp meponpusituii cxembl TEMNOCHAOXEHMS.

Mmaea 17. 3ame4yaHusa 1 NpeanoXeHns K NPoeKTy CXeMbl TENNTOCHABXEHUS.

maBa 18. CBOOHbIN TOM W3MEHEHUWN, BbINOMHEHHbIX B gopaboTtaHHoOW wn  (Mnn)
aKkTyanuanpoBaHHOW CXeme TennocHabXeHus.

MmaBa 19. OueHka aKkonornyeckon 6€3o0nacHOCTM TENNMOCHAOXKEHUS.

Cxema TennocHabxeHus.

Pasgen 1. MNokasaTenu CyLecTBYIOLLEro U NEPCNeKTUBHOMO Crnpoca Ha TEMNMOBY SHEPIUo
(MOLLIHOCTb) M TENnnoOHOCUTENb B YCTAHOBIEHHbIX FpaHuLax Tepputopumn ropoda depepanbHoro
3Ha4eHwus.

Pasgen 2. CywecTBylowmne n nepcnekTnBHble 6anaHcbl TENMIOBON MOLLHOCTU UCTOYHUKOB
TENSI0OBOW 3HEPIMN N TEMNOBOW Harpy3kn notpedutenen.

Pasgen 3. CywecTBytowme 1 nepcnekTMBHble 6anaHcbl TENMOHOCUTENS.

Pasnen 4. OCHOBHblE NONOXEHUA MacTep-nnaHa pasBuUTUst CUCTEM TENNOCHabXeHus.

Pasgen 5. [lpeanoxeHusa no CTPOUTENbCTBY, PEKOHCTPYKUMM U TEXHUYECKOMY
NepeBOOPYXEHNIO UCTOYHMKOB TEMIOBOW 3HEPIUN.

Pasgen 6. [NMpeanoxeHnsa no CTpouTenbCTBY U PEKOHCTPYKLUNN TEMMOBbLIX CETEN.

Pasgen 7. lNpeonoxeHus no nepeBOAy OTKPbITbIX CUCTEM TennocHabXeHus (ropsyero
BOAOCHabXeHMs1) B 3aKpbITble CUCTEMbI FOPSYEro BOOOCHABXKEHUS.

Pasgen 8. [NepcnekTMBHbIE TOMMMBHbLIE DanaHchbI.

Pasgen 9. MlHBecTMUMN B CTPOUTENBCTBO, PEKOHCTPYKLMIO U TEXHUYECKOE NepPeBOOPYKEHUE.

Pasgen 10. PeweHne 00 onpegoeneHnn eovHOW TennocHabXarwlen opraHMsaumm
(opraHusaumsm).

Pasgen 11. PeweHus o pacnpeaeneHmn TENOBOW Harpy3ku Mexagy UCTOYHUKaMKU TEMNSIOBOM
3Hepruu.

Paspnen 12. PelwieHnsa no 6ecxo3arHbIM TEMNSI0BbIM CETSAM.

Pasgen 13. CuHXpOHM3aLMs CXeMbl TEMSIOCHAOXEHUsT CO CXEeMOW ra3ocHabxeHusa u
rasudukaumm cybbvekta Poccuiickon ®Pepepauum u (Mnn) nocerieHns, CXemoum U nporpammon
pas3BUTUST SNEKTPO3HepreTudecknx cuctem Poccumn, a Takke CO CXeMOW BOLOCHAbGXeHua u
BOAOOTBEAEHNSI NOCENEHNs, TOPOACKOro OKpyra, ropoga deaepansHoro 3HadeHus.

Pasgen 14. WHgukatopbl pasBuUTUA CUCTEM TensioCHabXeHus nocerneHusi, roOpOACKOro
oKkpyra, ropoga deaepanbHOro 3Ha4yeHus.

Pasgen 15. LieHoBble (TapuHble) nocrneacTBus.

Paspen 16. ObecneyeHne akonornyeckon 6e3onacHoCcT TennocHabKeHns.
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OMNPEQENEHUA

B HacTodAwen rnaeBe nNPUMEHSAIOT cregylowmne TepMUHbl € COOTBETCTBYHOLLMMM
onpeneneHnamu.
TepMuHbI Onpegenenus
Ob6ecneyeHne noTpedbuTenen TeNIOBON SHEPTUKN TEMMOBOW SHEPTUEN,
TennocHabxeHune

TenyoHocuTesliemM, B TOM Yucrie nogagepxaHme MOLWHOCTH.

Cuctema TennocHabxeHus

COBOKyrIHOCTb WMCTOYHMKOB TEMNOBOWN SHEPIrMn n TeI'IJ'IOFIOTDGGJ'IFIIOLU,VIX
YCTAaHOBOK, TEXHOJIOTMYECKN COEANHEHHbIX TENnJ10BbIMN CETAMMU.

Cxema TennocHabxeHus

[lokyMeHT, cogepalumin npeanpoeKkTHble MaTepuarbsl No 060CHOBaHMIO
appekTnBHOro 1 6e3onacHoro PyHKLMOHMPOBAHNSE CUCTEMBbI TENNMOCHabXeHUs,
€e pasBuTUSA C y4eTOM NPaBOBOro perynmpoBaHns B obnactu
3HeprocbepexxeHms U NOBbILEHUS SHEPreTn4eckon adPEKTUBHOCTH

McToYHMK Tennosomn
3Heprum

YCTpoOnCcTBO, NpeaHasHavYeHHoe A1s NPOU3BOACTBA TEMMOBOW SHEPIrUn

Tennosas ceTb

COBOKYMHOCTb YCTPOWCTB (BKIOYasi LeHTparbHble TEMNSOBLIE NMYHKTH,
HaCoOCHbIE CTaHUuK), NpegHa3HavYeHHbIX Ansi nepegayv TENNOBOW SHEPruK,
TennoHOCUTENs OT UCTOYHMKOB TEMMOBONM 3HEPrMM A0 TENNONOTPEebNsoWmX
yCTaHOBOK.

MoTtpebuTtens Tonnuea
(nanee notpeburens)

Jlnuo, an06peTa+ou.|,ee TONIMBO A5d UCnoJib30BaHUA Ha, NpuHaaneXxawmnx emy
Ha npase COBCTBEHHOCTM UM MHOM 3aKOHHOM OCHOBaHUW,
TOI'IJ'IMBOFIOTpe6J'IﬂIOLLI,I/IX YCTaHOBKax

OpraHu3auus, ocyLlecTBrsiowasa npogaxy notpedurenam n (unm)
TENnocHabXXatoLLMM opraHM3aLmsiM NPOM3BEAEHHbLIX UMM NPUOBPETEHHBIX
TENNOBOWN 3HEepPrMn (MOLHOCTK), TENIOHOCUTENS U BnagetoLiasl Ha npaBe

Tenn00Ha6>Ka+ou.|,aﬂ COBCTBEHHOCTU UNU MHOM 3aKOHHOM OCHOBaHUMN UCTOYHUKaAMW TEMNMOBOW
opraHmzauus QHEeprmn n (I/IJ'IVI) TennoBbIMM CETAMU B CUCTEME TeI'IJ'IOCHa6>KeHI/IF|,
nocpeacTBOM KOTOPOM OCYLLECTBSETCA TENMNOCHabxeHne notpeburenen
TENnnoBow 3Heprun (GaHHoe NOSOXKEHWE NPUMEHSAETCS K perynnmpoBaHuio
CXOAHbIX OTHOLLEHWI C y4acTUeM MHAVBMAYanbHbIX NpeanpuHuMaTenen).
TennoceTesas OpraHun3auus, okasbiBatoLas ycnyri no nepegade Tennoson 3He~prvu4 (oaHHOEe
nonoXxeHne nNnpuMeHAeTCA K perynmpoBaHuio CXO4HbIX OTHOLLEHUU C yHaCcTuem
opraHm3auus

UHOMBMAYanbHbIX NpeanpuHumarenen).

30Ha gencTemsa cuctemMsl
TennocHabxeHus

TeppuTopusi TOPOACKOro OKpyra Ui ee YacTb, FpaHuLibl KOTOPOM
ycTaHaBnMBaloTcs No Hambonee yaaneHHbIM ToYKaM NOAKHYEHNs
noTpebutener K TenyIoBbIM CETAM, BXOASLLMM B CUCTEMY TENIOCHaGKeHWsI.

KoTenbHo-ne4yHoe Tonnmeo

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

Koadhpmunent
1cnonb3oBaHuAa Tenna
Tonnvea

KoadhdpuumneHT, koTopbli onpegensiet addpekTMBHOCTbL NpeobpasoBaHns
BHYTPEHHEN 3HEPTUK YrNepoaHOro TOMMMBA B 3NEKTPUYECKYHO 1 TEMOBYHO
3HEPrM0 NpW CXUraHnm Tonnmea B kotnax TAC

YcTaHoBneHHas MOLLHOCTb
MCTOYHUKA TEMNIOBON
3Hepruu

CymMMa HOMUHarbHbIX TEMNOBbIX MOLLHOCTER BCEro NPUHATOrO No akTy BBoAa B
aKcnnyaTtaumio obopyaoBaHus, npegHasHa4YeHHoro AN oTrnycka TennoBoWn
3HEeprumn noTpebuTtensam Ha cOOCTBEHHbIE U XO3SNCTBEHHbIE HYXAb!

Pacnonaraemasi MOLHOCTb
MCTOYHUKA TEMNNOBOWN
3Heprumn

BennyuHa, paBHas yCTaHOBIEHHOW MOLLHOCTM UCTOYHMKA TEMNOBOW 3HEPIrUn
3a BblMETOM 0OBEMOB MOLLHOCTU, HE peanu3yemMon Nno TEXHUYECKUM NPUYMHaM,
B TOM YMCIIE MO NPUYMHE CHUKEHUSA TEMTOBOW MOLLHOCTU 000pyaoBaHus B
pes3ynbTarte SKcnnyaTtaumm Ha NPoaSIEHHOM TEXHUYECKOM pecypce (CHMKeHne
napameTpoB napa nepeg TypOVHOW, OTCYTCTBUE PELMPKYIIALNM B MUKOBbIX
BOJOIMpPErHbIX KoTrnoarperatax u ap.)

MOLLHOCTb UCTOYHMKA
TENOBOW QHEPIrmn HeTTo

BennuuHa, paBHada pacnonaraemoﬁ MOLLIHOCTM UCTOYHMKA TEMNNOBOMN SHEpPrn
3a BblYETOM TENOBOM Harpy3ku Ha COBCTBEHHbIE N XO35UCTBEHHbIE HY>XXAbl

TonnMBHO-3HEPreTUYECKNIA
6anaHc

[oKkyMeHT, cogepxallmii B3auMOoCBsi3aHHble NoKa3aTeny KONM4YeCcTBEHHOMO
COOTBETCTBMS MOCTABOK 3HEPreTUYECKMX PECYPCOB HA TEPPUTOPMIO CyObekTa
Poccuiickon ®enepauum nnv MyHMUUnanbHOro obpasoBaHnst U nx
notpebneHus, ycTaHaBNMBaoLWMIA pacnpegeneHme s3HepreTu4ecknx pecypcos
Mexagy cuctemamm TennocHabxeHusi, noTpebutensamu, rpynnamm
notpeduTtenern n NO3BONAIOLLNA onpeaennTb 3GEKTUBHOCTb MCMOSb30BaHUS
3HEpreTM4YeCcKMx pecypcoB

KombBuHupoBaHHas
BblpaboTKa 3NeKTprUYEecKom
M TENSI0BOW 3HEPTUn

PexumM paboTbl TENNO3NEKTPOCTaHLUMI, NPY KOTOPOM MPOU3BOACTBO
3MEeKTPUYECKOW SHEPrMU HEMOCPEACTBEHHO CBA3aHO C OAHOBPEMEHHBIM

MPOV3BOLACTBOM TEMJIOBON 3HEPTUM




TepMuHbI

Onpepgenenus

HecHmxaembin
HOpMaTMBHbLIN 3anac
Tonnuea

3anac Tonnuea, co3gaBaemblil Ha ANEKTPOCTaHUUSX Y KOTEMbHBIX OpraHn3aumn
3ANEKTPOIHEPreTUKN AN noaaepXaHusi NCOBbIX TEMNepaTyp B rMaBHOM
Kopnyce, BCMOMOraTernbHbIX 34aHUSX U COOPYXEHUSIX B pexXumMe "BbbKMBaHNS" C
MWHUManNbHOW pac4YeTHOW 3NEKTPUYECKON 1 TEMMOBOW HArpy3Kon No yCrnoBUsaM
CaMOro XonogHoro Mmecsua roga

HopmaTuBHbIN
3KCnnyaTauMOHHbIN 3anac
Tonnmea

3anac Tonnuea, HeobxoanMbIN AN HageXHOW U cTabuneHon paboThbl
3NEKTPOCTaHUNIA U KOTENbHbIX, obecrnevmBaroLwnii NNaHoOBYO BbIPaboTKy
ANEKTPUYECKON U (UNN) TENMOBOW SHEPTUA

OB HopMaTUBHbIN
3arnac OCHOBHOIO
pe3epBHOro BUAOB TOMMMBA

O6LwmMIn HoOpMaTUBHbLIN 3anac OCHOBHOMO W pe3epBHOro BMAOB TOMMMBA,
onpegensieMbl N0 CyMmme 00 bEMOB HECHMXXaeMOro HopMaTMBHOIO 3anaca
TONNMBa M HOPMAaTMBHOIO JKCMNyaTauMOHHOIO 3anaca Tonnvea

YcrnoBHoe Tonnmeo

MpuHsTas npy pacyeTax eauHULIA yYeTa OpraHMYyeckoro Tonnunea, kotopast
UCNonb3yeTcs AN CYNCIIEHNS MONIe3HOro AeNCTBMS pasnnyHbIX BUOOB TOMNMBA
B MX CYMMapHOM yyeTe

OHepreTnyeckuin pecypc

Hocutenb aHeprum, aHeprus KOTOPOro UCMOMb3yeTCs U MoxeT BbiTb
ncrnonb3oBaHa Npu OCYLLECTBIEHNWN XO3ANCTBEHHOW U MHOW AEATENbHOCTH, a
Takke BUA d3Heprum (aTtoMHas, Tennosas, arnekTpuyeckas, aNekTpoMmarHuTHas
3HEPrNs N Apyron BUA SHEprnm)

drnemeHt TeppuTopmnsa ropoAcKoro okpyra unm ee YyacTb, YCTaHOBIIEHHas Mo rpaHvuam
TeppMTOpUAnLHOro agMUHUCTPaTUBHO-TEPPUTOPUAnbHBLIX eOUHWLL.

aeneHus

PacuyeTHbIn anemeHT TeppuTopmMs ropoacKoro okpyra unu ee 4acTb, NPUHATas Ans uenen
TeppuTopmnanbHOro pa3paboTku cxembl TENNOCHAOXEHNS B HEM3MEHSEMbIX rpaHMLax Ha BECb CPOK
aenexHus OeViCTBUS CXEMbl TennocHabxeHus.

TexHonornyeckasa 3oHa

EaunHMua yKpynHEeHHOro AeneHuns Tepputopumn ropoda no 3oHarnbHo-
TEXHOMOrMYECKOMY NPUHLMNY, 06beANHAIOLLAS HECKOSBKO TEMOBLIX PalioHOB
Wy coBnagarLlas ¢ rpaHnLamMmn TenIoBoro pamoHa.

TennoBon panoH

EavHnua TepputTopunanbHoOro aeneHna, B rpaHnuax KOTOpOl7| OoCyullecTBAOTCA
TEXHOJ1orm4eckme npoueccobl npon3soacTea, nepeagaym 1 I'IOTpGGJ'IeHVIFI
TEN0BOW SHEPInn.

LleHTpanunsoBaHHoe
TennocHabxeHne

TennocHabxxeHune I'IOTpe6VITeJ'Iel7I OT UCTOYHUKOB TEMJ1a Yepes 06UJ,le
TENnJ0oBYyK 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 XXUMbS;

TCO — TennocHabxarolLasa opraHn3aLus;

TC — TennoBble ceTy;

TOY — TennodukaLMoHHAa yCTaHOBKA;

T3 — TennoBas aHeprus;

TOK — TONNMBHO-3HEPreTUYECKUIn KOMMIEKC;

BC — ropsyee BogocHabxeHue;

ETO — eguHas TennocHabxarolas opraHn3auns;

YKCK — XUINULWHO-CTPOUTESbHBIN KOOMEPATUB;

ON3K — opraHusaumm MHXeHEPHO-3HEPreTUYECKOTO KOMIITEKC;
MVYTT — MmyHMUMnanbHoe yHUTapHOe npeanpusaTue;

EICT — eanHas rasoTpaHcnopTHasi CUCTEMA;

KC — komnpeccopHasa cTaHuus;

MI™ — marucTparnbHbIN rasonpoBos;

AO — akunoHepHoe o6LLECTRO;

OS3HT — obwmin HopmMaTUBHbLINA 3anac OCHOBHOIO M PE3EPBHOIO BUAOB TOMSIMBA;
OO0 — 00L1ecTBO C OrpaHNYEHHOM OTBETCTBEHHOCTHIO;
HH3T — HecHWXxaeMbln HOpMaTMBHbLIV 3anac TONnMBea;
H33T — HopMaTMBHbIN 3KCNIyaTaLMOHHbIN 3anac TOnnvBa;
MXIN — nog3emMHoe XxpaHunuLle rasa;

PTX — pe3sepBHOe TOMMMBHOE XO351NCTBO;

TOb - TonnnBHO-3HepreTndecknin 6anaHc;

T3P — ToNNnBHO-3HEpreTM4eckne pecypcsl;

TOC — TennoBas anNeKTpoCTaHUus;

TOU — TennoanekTpoLeHTparns;

YPYT — yaenbHbIn pacxoq yCroBHOMo TOMMBa;

OC — anekTpocTaHuus;

30 — aneKTpuyeckas aHeprus;



Paspen 1. N'pacdhuyeckoe npeacraBreHne o6 LEKTOB CUCTEMbI
TensiocHabXXeHUA ¢ NPUBA3KOMN K Tonorpaduyeckon ocHoBe
nocesfieHUA, ropoacKoro okpyra, ropoaa cheaepanbHOro 3Ha4eHuUs
M C NOJIHbIM TOMONOrMYeCKMM ONnncaHueM CBA3HOCTU OOHLEKTOB

1.1. OCHOBHbI€ NOHATUA U onpeaerneHus

eovHdopmaumoHHaa cuctema (FMC) - mHdopmaumoHHas cuctema, obecneumsaroLlas
cbop, XxpaHeHune, ob6paboTKy, [OCTyn, OTOOpaxeHMe W pacnpocTpaHeHMe NPOCTPaHCTBEHHO-
KOOPAMHUPOBaHHbIX AaHHbIX. TNC cogepXuT gaHHble 0 NPOCTPAHCTBEHHbIX 06bekTax B hopme nx
UndpoBbIX MPeacTaBNeHUNn (BEKTOPHbIX, PacTpOBbIX), BKMAYaAET COOTBETCTBYWOLWMK 3agadam
Habop yHKUMOHanNbHbIX BO3MOXHOcTern [UC, B  KOTOpbIX peanuayrTcsa  onepaumm
reoHOPMaLNOHHbIX TEeXHONOrnmn, noaaepXxmBaeTcs annapaTHbIM, NpOorpaMMHbIM,
NHOPMaLMOHHbIM obecneyeHnem.

MC Zulu xpannTt gBa Trna nHdopmMaunmn — rpadnyeckyto 1 CEMaHTUYECKYHO.

padmyeckne gaHHble — 3TO Habop rpaduyecknx crnoeB cuctembl. [padudeckuin crion
npeactaenseT cobon COBOKYMHOCTb MPOCTPAHCTBEHHbIX OOBHEKTOB, OTHOCSLLMXCA K OQHOW Teme B
npeaenax HEKOTOPOW TEPPUTOPUUN U B CUCTEME KoopauHaT, obmx ansg Habopa cnoes.

CemaHTM4ecKkne gaHHble NpeacTaBnsitoT cobon onucaHme no obbekTam rpaduyeckon 6asbl.
MHdopmauua B cemaHTudeckyto 6a3y AaHHbIX 3aHOCUTCA nornb3oBaTteneM. CemaHTuyeckasa 6asa
AaHHbIX npegctaensieT cobon Habop Tabnuu, MHpoOpMaLMOHHO CBA3aHHbIX Apyr ¢ gpyrom. OgHa
n3 Tabnuy gormkHa obAsaTenbHO copepxaTb Mofe CBA3M C KapToW (MO yMOMYaHuilo 3TO none
HasbiBaeTcsa SYS), T.e. TO none, B KOTOPOe 3aHOCATCA Kntoyesble 3HaveHus (ID) rpadpmueckux
obbekToB.

Cnow - COBOKYNHOCTb MPOCTPAHCTBEHHbIX OOBHEKTOB, OTHOCALLUMXCA K OgHOM Teme (knaccy
o0bekToB) B Mpefeniax HEKOTOPOW TeppuTopum M B CUCTEME KoopauHaT, obwux and Habopa
cnoes. NMocnonHoe MnM MHOroOCNONHOE NpeacTaBnNeHne siBNAeTCca Hanbonee pacnpocTpaHeHHbIM
cnocobomM opraHm3aumnm NPOCTPAHCTBEHHbIX AAHHbLIX B MOCMOMHO-OpraHn3oBaHHbIx 'C.

Cnon aBndetTca OCHOBHOW  MHAOPMaUMOHHOW eauHuuen cuctembl  Zulu.  Cnowu
npegHasHa4veHbl Ana XpaHeHusa rpaduyecknx obbekToB. BHyTpM cnosa kaxabini 06bekT mmeet
noeHTudukaTop (krtod), ero Takke HasbiBaloT ID obbekTa.

WpeHtudukatop (ID) - yHuKanbHbIA (B nNpegenax crosl) HoOMmep, npunucbiBaemMbln
NPOCTPaHCTBEHHOMY OObBLEKTY CNnos, MpUCBaMBaTbCA aBTOMAaTUMYECKM, CRYXUT [ONs  CBA3N
MNO3MLMOHHOW 1 HENO3MLIMOHHOW YacTM NPOCTPAHCTBEHHbIX AaHHbIX.

Mo cnocoby xpaHeHus rpadnyeckon MHpopMaLmm CyLECTBYIOT CreayroLme Crnou:

BEKTOPHbIE;

pacTpOBbIE;

— cnow penbeda;

Crnowu ¢ cepBepoB.
BeKTOpHbI Crior MOXeT cogepKaTb: ToYeYHble (MUKTOrpamMMbl UM « CUMBOSbI» ), TEKCTOBbBIE,

NUHENHbIE (NTIMHMK, NONUAMHUK), NNowagHble (KOHTYPbIl, MOMMMKOHTYPbI) 06bekThl. Kpome Toro, B

11



BEKTOPHOM crioe rpadmyeckme 06bEKTbI HE3aBUCUMO OT MX rpadouyeckoro Tuna genarca Ha ase
pa3HOBUOHOCTH: npocTble rpaduyeckme 0OBbEKTDI (MpMMUTUBHI) n TUNOBbLIE
(knaccndmumpoBaHHblie) rpadmyeckme 00LEKTDI.

MpocTble rpaduyeckme 06bLEKTBI cogepkaTt Bce aTpmbyTbl 0TOOpaeHns BHYTpu cebsi.

Tunosble rpaduyeckme 06BbEKTLI CoaepKaT MULb CCbISIKY Ha TUMOBYIO CTPYKTYPY, KOTopas 1
onpeaendet rpaduyeckun Tun, atpnbyTbl OTOBPaKEHUST N TEKyLLlee COCTOosiIHME obbekTa (Takue
006BbEKTbI, KaK MpaBuno, NCNOMb3YT NPU HAHECEHUN UHXEHEPHbIX CEeTeNn).

MpocTble rpadmyeckme o6bEKTbI MOryT ObiTb CBSI3aHbl C OAHOW CemaHTudeckon 6asomn
AaHHbIX, obwen ana Bcero crnos. TunoBble rpaduyeckne ob6beKTbl CBA3bIBAOTCA TOMbKO C
cemaHTnyeckon 6ason cBoero Tuna.

PacTtpoBbin cnon 3agaetca danrniom u3obpaxeHuss U KoopaMHaTaMu Ha MECTHOCTW,
COOTBETCTBYIOLLMMM  N300paKeHUt0, TakK Has3blBaeMblM oOnucaTtenieM pacTpoBOro  Criosi.
MHdopmaumnsa o pacTpoBbiX 00bEKTax XpaHuTcs B pannax ¢ pacwmpeHnem ZRS. 3T1n dannsl
MMEKT NPOCTOM TEeKCTOoBbIM popmat. PacTtpoBas rpynna — 370 ob6beauHeHWe pacTpoBbIX
06BHEKTOB, paccMaTpUBaeMbIX CUCTEMOW Kak OANH OOBHEKT.

Mogenu penbeda, NoCcTpoeHHble B cucteme Zulu, xpaHaTca B Buae ocobbix cnoes. B cnosx
penbeda XpaHUTCA TPUAHTYNALMOHHAs ceTka, ANs TOYEeK BEpLUMH KOTOPOW 3ajaHa BbicoTa Hapg,
YPOBHEM MOPSI.

B cucteme noMmMMO pacTpoBbIX U BEKTOPHBIX CIIOEB MMEETCS BO3MOXHOCTb UCMONb30BaTb
cnow ¢ cepBepoB, nogaepxmsaromx cneumdpukaumto WMS (Web Map Service).

KapTa dBnsieTcd OCHOBHbIM OOKYMEHTOM cuctembl Zulu. OHa cooepXXuUT CMMCOK Cr0EB C
napameTpamMmu ux oTobpaxkeHus, XapaKkTepHbIMW ANd AaHHOW KapTbl. KapTa MOXeT umeTb Of4HO
NN HECKONbKO OKOH. Yepe3 OkHa KapTbl Monb3oBaTteslb MoXeT pabotaTb CO CrosiMu KapThbl:
npocmaTpvBaTb, OCYLLECTBNAATL 3anpockl, pefakTMpoBaTth, BbIBOAWTL Ha neyaTb U T.4. Puanyecku
KapTa aBnsieTca ABOMYHbBIM hannom ¢ pacwmperem ZMP (ZuluMaP).

Kapta He cogepxuTt rpadunyeckon nHgpopmauuun. Ipaduryeckas MHGopMaumsi HaxoguTcsa B
CrnosiX, a KapTa XpaHUT TONbKO CAUCOK MX uMeH. [lpn atoM crnion u pannbl KapTbl MOryT
pacnonaratbCs Ha KOMMbOTEPE B pasHbIX MecTax. Yaanus ¢ gucka ann kapTbl, MOXHO NOTEepATb

TOSNbKO HACTPOWKM OTODpaXXeHns1 CNoeB AN1s aHHOMW KapTbl.

1.2. Ba3oBble Bo3moxHocTtn N'NMC Zulu

"eovHdopmaumoHHaa cuctema Zulu npegHasHadeHa ansa paspabotku MIC npunoxeHun,
TpebyoLmx BU3yanu3aumm NpoCTPaHCTBEHHbIX AaHHbIX B BEKTOPHOM M pacTpOBOM BuAe, aHanu3a
MX TONOMOIMUN N UX CBA3M C CEMaHTUYEeCKUMU 6azamMun JaHHbIX.

C nomowbto Zulu MOXHO co3faBaTb BCEBO3MOXHbIE KapTbl B reorpadduyecknx npoekumsx,
N NnaH-CXeMbl, BKIOYas KapTbl U CXEeMbl UHXEHEPHbIX CeTern C MOAAEPXKON UX TOMOroruu,
pabotatb C 60OMbWKUM KOMMYECTBOM pacTpoB, MPOBOAUTL COBMECTHbIA CEMaHTUYECKUA U
NPOCTPAHCTBEHHbI aHanuM3 rpaduyecknx W TabnuuHbIX [OaHHbIX, CO3[4aBaTb pPas3fnUyHble
TeMaTu4eckre KapTbl, OCYLLEeCTBMNATbL IKCNOPT U UMMNOPT AaHHbIX.

Mpun co3gaHumn n KoppeKkTMpoBKke anekTpoHHon mogenu MMC Zulu nossongert:
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ocyuwlecTBnAaTe 06paboTKy pacTpoBbiX U300pakeHUn opmaTtoB nNpu  NOMOLLM
BCTPOEHHOrO rpadhnyeckoro peaakropa;

nonb3oBaTbCs JaHHLIMU C CepBepOB, nogaepxmeatowmx cneundukaumo WMS (Web
Map Service);

npyv BeKTOpM3auMM WCMNOMb30BaTb Kak MPUMUTUBHbIE OObEKTbl (CMMBOJSIbHbIE,
TEKCTOBble, JIMHEWHble, MnowagHble) Tak W TUMNOBble OOBLEKTbI, ONUCbIBaeMble
CaMOCTOSATENbHO B CTPYKTYpE Crios;

paboTtaTtb C CEMaHTUYECKUMW AaHHbIMKW, NOAKMIOYAEMbIMM K CINOK U3 BHELUHUX
nctoyHnkos BDE, ODBC nnu ADO yepes onuncatenu 6a3 gaHHbIX;

BbIMOMHATL 3anpochkl K 6a3aM AaHHbIX C OTOOpaXXeHMEM pe3ynbTaToB Ha KapTe (MoucK
onpeaeneHHon MHgopMaumm, HaxoX4eHUne CyMMbl, MakCMManbHOro, MMHUManbHOro
3HayYeHus, n 1.4.);

BbINOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO OObekTamM KapTbl B COOTBETCTBMM CO
cneundukaumsammn OGC;

cosfaBaTb MOAenb pernbeda MeCTHOCTM U CTPOUTb Ha €e OCHOBE M3ONWHWUW, 30HbI
3aTonneHns Npodunu un pacTpbl penbeda, paccunTbiBaTb NOWaAN U 06BEMBI;
9KCMOPTUPOBaTb [aHHble W3 ceMaHTudeckom 6asbl MnuM pesynbTaTbl 3anpoca B
3NEeKTPOHHY0 Tabnnuy Microsoft Excel nnn ctpannuy HTML;

NPOrpaMMHO WM MO CEMAHTMYECKMM AaHHbIM CO34aBaTb TEMATMYECKME pacKpacku, C
MOMOLLLbIO KOTOPbIX MEHSIETCSA CTUIb OTOOPaXKeHUs1 0O BHEKTOB;

BbIBOAUTb AN BCEX OOBEKTOB Criosi HaanuMcu unv GUpKWM, TEKCT HaanMcu MOXET Kak
OGpaTbcs M3 ceMaHTu4eckon 6asbl faHHbIX, Tak U NepeonpeaensTbCa NPorpamMmmMHo;
oTobpaxaTb 06bekThbl cnod B chopmate ncesno-3D NO3BONSOLEM BU3yanM3MpoBaTbC
OTHOCUTENbHbIE BbICOTbl OOBEKTOB (Hanpumep, BbICOTbI 34aHUN);

co3gaBaTb W uMCnonb3oBaTb  OMONMOTEKY rpaduyeckux IfEMEHTOB  CUCTEM
TENNOCHAGXEHUSA N PEXUMOB NX PYHKLIMOHNPOBAHUS;

co3gaBaTb pacyeTHble CXEMbl WHXEHEPHbIX KOMMYHMKAUWA C aBTOMaTU4eCKUM
opMUpOBaHMEM TOMOSOrMM CETU U COOTBETCTBYIOLWNX 6a3 AaHHbIX;

N3MEHATb TOMOSIOMMI0 CETEN U PEXMMbI paboTbl €€ 3NIEMEHTOB;

pellaTb Tononornyeckne 3agadn (M3MeHeHue COCTOSHUS OOBLEKTOB (NepeknioYeHnst), NoOnCK

OTKITHOYAKLWKNX YCTPONCTB, NOUCK KpaTyanLmnX nyTemn, MOUCK CBA3aHHbIX OO bEKTOB, MOUCK KOMeL,).

1.3. MogenupoBaHue TenNO0BOMU CeTH

MakeT ZuluThermo, ocHoBon gnga paboTbl kKoToporo asnsetca N'MC Zulu, nossonsaeT co3gatb

pac4yeTHyiro MatTemMaTudeckyro moaersb TEMNNOBOW CETW, BbLINOSIHUTL €e nacnoptmn3auunto, N Ha

OCHOBE CO3daHHOW MoOenu pewaTtb VIHC*)OpMaU,VIOHHbIe 3agayn, 3agadn Tornosiorm4eckoro

aHalnn3a, 1 BbIMNMOJTHATb pa3riMyHble TernsiorngpasiiMt4eCckmne pac4eThl.

MaTemaTnyeckas moaenb npeacraBlndeT cobon CBsI3aHHbIN rpacb, roe ys3namum daBnAr0TCA

00bEKThI, a ayramu rpad)a — Y4acCTKu Tennoson cetn. Kaxabin 00BEKT MaTEMaTUYECKOM mMogenum
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OTHOCUTCS K onpedeneHHoOMYy TUMy, XapakTepusylowweMy OaHHY WHXEHEpHyl ceTb, U umeet
pexunmbl paboTbl, COOTBETCTBYHOLIME e€ro (YHKUMOHaNbHOMY HasHaveHuto. TennoBas ceTb
BKIoyaeT B cebs criegyolime OCHOBHble OObEKTbl: UCTOYHMK, y4acToK, noTpebutenb U y3nbl:
LeHTpanbHbI Tennosor nyHKT (LITTT), HAacoCHyt0 CTaHUMIO, 3aNOpHO-PErynupyoLwLyo apmaTypy, U
Apyrne anemMeHTbl.

NCTOYHMK — 3TO CUMBOSIbHBIN OOBLEKT TEMNSOBOM CETU, MOLENUPYIOWNA pexnm paboTbl
KoTenbHou nnn TOL. B matemaTtnyeckon mogenm UCTOUHUK NPencTaBisaeTCsd CeTEBbIM HACOCOM,
cosgarwuM pacrnonaraemMbii  Hamnop, W MNOAMNUTOYHBIM HACOCOM, OMpedensowmMm Hamnop B
obpartHom TpybonpoBoge.

Y4acToK — 3TO NIMHENHbI 0GBHEKT, HA KOTOPOM HE MEHSATCS: AnameTp Tpybonposoga, Tun
NPOKnagkun, BUA N30NALUn, pacxos TENNOHOCUTENS.

MoTpebutenb — 3TO CUMMBOMbHOM OOBLEKT TEMnOBOW CETW, XapaKTepuayrLuuincs
notpebneHnem TENOBOW 3HEPrnM U CETEBOW BOAbI.

O606LWeHHbIN NoTpebuTenb — CMMBOIbHBLIA OOBHEKT TEMNMOBOW CETU, XapaKTepu3yoLMINCs
noTpebnsaemMbiM pacxo4oM CeTEBOM BOAbI W 3afaHHbIM CONpPOTMBIEHNEM. Takum notpedbutenem
MOXHO MOAENMpPoBaTb, Hanpumep, obLLy0 Harpy3Ky KBapTana.

Y3en — 3T0 CMMBOJSbHLIN OOBLEKT TENNOBOK ceTU. B TennoBon cetn yanamm ABRAKOTCA BCe
00BbEKTbI CETM, KpPOME WCTOYHMKA, noTtpebutena u ydactkoB. B maTtemaTtuuyeckon mopenu
BHYTPEHHEEe MnpeacTaBreHne obbekToB (KpOMe WUCTOYHMKA, noTpebutend, nepembidkn, LTI u
perynaTopoB) mogenupyeTrcsa ABYMs y3namu, YCTaHOBMEHHbIMM Ha nogatowem un obpaTtHOM
TpybonpoBoaax.

HacocHas ctaHumnst — CUMBOMbHbBIV OOBEKT TENNOBOW CETWU, XapakTepu3yLWNNCa 3a4aHHbIM
HaNoOpPOM MIM HAaNOPHO-PaCXOOHOWM XapakKTEPUCTUKON YCTaHOBNEHHOIO Hacoca.

TennoBasa ceTb MOXeT ObiTb M30bpaxeHa CxeMaTU4HO, MpU 3TOM HEBaxHOo, GyayT nu
KoopAuHaTbl y3noB (OObEKTOB TENSIOBOM CETWU) U Yribl NOBOPOTOB (TOYKM Meperioma y4acTKoB)
BBEAEHbl MO KOOpAUHATaM C reoges3nyeckon TOYHOCTbIO UM 06prcoBaHbl MO NOANOXKe. BaxHo,
4yTOBbl HYXHble OObeKTbl TennoBon ceTun (y3nbl) ObiMM COeAMHEHbl y4acTkamu (gyramm).
CxemaTnyHoe u3obpaxeHne Modenn TennoBoM CeTU MO3BONSEeT ObICTPO  NPOBECTU
TennorngpaBnmMyeckne pacyeTbl, HO He 4aET BO3MOXHOCTU ONpeaennTb MECTOHAX0XOEHNE CBOMX

ceTen.

1.4. UcxoaHble paHHble moAaernuv TennoBou ceTu
I'Ipe>K,u,e 4yemMm npucTynmtb K WHXEHEePHbIM pacyeTam, HGOGXOD,I/IMO 3aHeCTn WuncxogHbie
AaHHble, OOCTATOYHO MOSIHO XapaKTepuaylline BCE OCHOBHble 0ObeKkTbl TennoBown ceTn. B
3aBMCMMOCTKM OT BMAA NpoBOAMMOIO pacyeTta, MOXeET I'IOTpGGOBaTbCﬂ 3aHeCTU AOonoJiHUTernbHbIE
AaHHble K YXe BBeAeHHbIM. McxoaHble AaHHble XPaHATCS B COOTBETCTByOWEN 6ase fgaHHbIX,
KOTOpasA NOAKIo4aeTCd K CXemMme, onncbiBatoLLyto TOMOJ1I0rNo CETH.

MepeyeHb NCXOOHBIX AAaHHbIX, OMUCIBAKOLLMX UCTOYHUK CETU:
— reopesnyeckasl oTMeTKa, M;

— TemnepaTypa B nogatowiem Tpybonposoge, °C;
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3HaYeHWe TeMnepaTtypbl CETEBOM BOAbI B Nogatollem Tpybonposoae, Ha koTopoe bbino

BbIMOMHEHO NMPOEKTUPOBAHNE CUCTEMbI LIEHTPaNn3oBaHHOro TennocHabxeHus, °C;
Temnepartypa XonogHon sogonposogHon soasl, °C;

Temnepartypa HapyXHoro so3ayxa, °C;

pacnonaraeMbiin HaNnop Ha BbIXOA4Ee U3 NCTOYHUKA, M;

Hanop B obpaTHOM TpybGoNpoBoAEe HAa UCTOYHUKE, M;

TeKyLlasi TeMnepartypa Hapy>Horo Boagyxa, °C;

Apyrue aaHHble, HeobxoanMble ANst HEKOTOPbIX TUMOB Pac4eTOoB.

lMepeveHb NCXOLHbIX OAHHBIX, ONUCHIBAOLLNX NOTPEOUTENSA TEMNOBOW 3HEPIUN:
BbICOTa 34aHus notpebutens, m;

cxema MNoaKnYeHnst noTpedbuTtensa — BoibupaeTcs cxema NpucoeanHeHns yana BBoAa;

3Ha4YeHune TeMmnepartypbl ceTeBon BOAObl, Ha KOTOpoe ObIno BbINOJIHEHO

npoekTnpoBaHne cuctem otonneHus (CO) n BeHTunsumm (CB);

pacyeTHas Harpyska Ha oTonneHue kan/y;

pacyeTHada TemnepaTypa Boabl Ha Bxoge B CO, °C;

pacyeTHasa TemnepaTypa Boabl Ha Bbixoge us CO, °C;

pacyeTHas TemnepaTypa BHyTpeHHero Bo3gyxa ans CO, °C;

Hanuyne perynatopa Ha OTONSEeHNE;

AN 3aBUCMMbIX CXEM, C HEMNOCPEACTBEHHbIM, 3reBaTOPHbIM WM HACOCHbLIM
cMeLLeHneM HeobXoaANMO LOMNOMHUTENBHO 3aHECTU pacYETHbIW pacnonaraeMbiin Hanop
B CO, m;

ANS  HEe3aBMCUMMbIX CXEeM, MOAKMYEHHbIX 4Yepe3 TennooOMeHHbI  annapat?
HeobxoanMO AOMOMHUTENBHO YKa3aTb KONMMYECTBO CEKLMN TennoobMeHHOro annapara

(TO) Ha CO, notepu Hanopa B cekumsix TO Ha CO, m, n ap.;

dakTU4eckn yctaHoBreHHoe obopyaoBaHue: KOIhMULMEHT NPONYCKHOM CNOCOBHOCTH
perynatopa CO, HOMep yCTaHOBIIEHHOrO 3neBaTopa, AMaMeTp YyCTaHOBIIEHHOro conna
aneeaTopa, MM, KOSIMYECTBO U XapaKTEPUCTUKMA YCTAHOBMEHHbIX LWanbbl HA cucTemMy

OTOMNNEHNS;

pacyeTHas Harpyska Ha BeHTunsaumto kan/y;

pacyeTHasa TemnepaTypa HapyxHoro so3gyxa anga CB, °C;

pacyeTHasa TemnepaTypa BHyTpeHHero Bo3ayxa ans CB, °C;
YCTaHOBJEHHbIE LWanbbl HA CUCTEMY BEHTUMNSALMM — KONIMYECTBO N pas3Mepsbl;
pacyeTHas cpefHasa Harpy3ka Ha TBC Nkan/v;

TemnepaTtypa Bogbl Ha BC, °C;

Hanuyne perynatopa Temneparypbl;

40N umMpKynsumm ot pacxoga Ha 'BC, %;
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— ana cuctem MBC ¢ 3akpbiTbiM BOAOpa3bopoM ykasbiBalOTCA KonuyectBo cekumi TO
BC | ctyneHu, konnyecTtso napannenbHbix rpynn TO MBC | cTyneHb 1 T.4.

lMepeyeHb WCXOAHbBIX AdaHHbIX, OnucbiBarOWwmx o0600LWweHHOro noTpebutens TenmnoBowu
3HEepruu:;

— reopesnyeckasl oTMETKa, M;

— cnocob 3agaHns Harpyskm - ykasblBaeTcs cnocob 3agaHusi Harpy3km Ha o600 eHHOM
notpebutene: pacxogom UNu ConpoTUBIIEHNEM;

— Tpebyembli Hanop, M;

— pgonsd Bogopasbopa 13 nogatouwlero Tpyéonposoaa - 3agaetcs gona otéopa sogpl (o1 0
Ao 1) u3 nogatowero Tpybonposoga Npu OTKPbITOM Bogopasbope cucTeMbl ropsiHero
BOIOCHADXeHus;

— NpW 3agaHnn Harpy3kn pacxogoM ykasblBaeTcs CyMMapHbIn pacxog soabl Ha CO, CB u
3akp. cuctemsbl BC, 1/y;

— pacxon BOAbl Ha OTKPbITbIM BOAOpas3bop MNM BenMYMHA pacxoda, YYUTbiBatoLLero
yTEeYKM TennoHOCUTENs B nogatowem Tpybonposoge, T/4.

MepeveHb NCXOAHbIX OAaHHbIX, OMUCbIBAKOLMNX Y4aCTOK TENMOBOW CETU:

— [ONWHa yyacTka, M;

— BHYTPEHHWUI AnameTp nogaroLlero n obpaTHoro TpybonpoBoaos, M;

— LIepoxoBaToOCTb nogatoero n obpatHoro TpybonpoBoaos, M;

—  KO3(pPMUMEHT MECTHOrO CONPOTUBIEHMSA NOAAtoLWEero n obpaTHoro Tpy6onpoBoaos;

— MEeCTHble COMpPOTUBIEHMS NoaatoLero n obpatHoro Tpy6onpoBoaos;

— [aHHble Ang pacdeTta TEMMoBbIX MOTEPL YEPE3 U30MNALMNIO.

[lononHMTENBbHO K PacCMOTPEHHBLIM 3fIEMEHTaM CUCTEMbI TennocHabxeHusi, Heobxoanmbl
UCXOAHble [AaHHble NOo ApyrMM OObekTam TEennoBOM CETW, TaKMM KakK HACOCHble CTaHLumM,
LleHTpanbHble TENNOBbIE MNYHKTbI, PEryNsTOpbl AABMNEHUS N pacxoaa.

Mpn npoBeaeHMM COOTBETCTBYIOLLMX pacyeToB TEMNSIOBOW CETU C YY4E€TOM TEMNOBbIX NOTEPb
yepes Tennousonsaumio TpybonpoBOAOB, pacCYUTbLIBAEMbIX MO HOPMaM UM Mo hakTnyeckomy
COCTOSIHUIO U30M5UMKM, Takke He0OX0AMMbI LONONHUTENbHbIE AaHHbIE MO y4acTKaM TEnoBOW CeTu
(Tvn  npoknagkn, cpegHerogoBble TemnepaTypbl CETEBOM BOAbl, BO34yXa W [PyHTa, Tun

TENNon3onsALMOHHOro MaTepuana u ap.).

1.5. UHXXeHepHble pacyeTbl CUCTEMbI TENNOCHabXeHus
OneKkTpoHHas Modenb CUCTeMbl TennocHabxenwusi, paspabotaHHas B [UC  Zulu,
obecneunBaeT npoBeAeHNe HEOBXOAMMbIX MHXEHEPHbIX Pac4eToB, CBA3aHHbLIX C 3KCMnyaTaumen

CyleCTBYHOLWNX N NPOEKTUPOBaAHMEM HOBbIX TEMOBbIX ceten:

— pacdeT TYNUKOBbIX N KOJbLUEBbIX TEMNMOBbIX ceTen, B TOM 4uiCre C NOBLICUTESTbHLIMU
HAaCOCHbIMW CTaHUMAMU N OPOCCENNPYOWLNMN yCTpOVICTBaMI/I, pa60Ta+0Lu.|/|e OT OA4HOro

UM HECKOJ1bKUX MCTOYHUKOB,
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— pacyeT cucTeM TennocHabXeHns MOXeT NPOM3BOAMTLCSA C Y4ETOM yTeYeK U3 TENNOBON
ceTm n cucteM TennonoTpebrieHns, a Takke TEnnoBbIX NoTepb B Tpybonposogax
Tennoson ceTu. PacyeT Tennosbix NoTepb BeAeTcs NMbo No HOPMaTUBHBLIM MOTEPSAM,
nmMbo No PakTU4eCKoMy COCTOSHUIO N30MALNK;

— HanagoyHbln rMOpPaBNNYECKUN pacyeT, Lernbio KOTOpPOro SBMSETCS KayeCTBEeHHoe
obecneyeHne Bcex noTpebuTenen, NOOKMIOYEHHbIX K TEMNroBOW ceTU HeobxoauMbIM
KONM4EeCTBOM TEMMOBOW 3HEPrMN U CETEBOW BOAbI, NPU ONTUMAnbHOM pexnme paboTbl
CUCTEMbI LIeHTpanu3oBaHHOro TennocHabxeHus B LenoM. B pesynbtaTe HanagoyHoro
pacyeTa onpefensalnTca HOMepa 3neBaTopoB, AMaMeTpbl COMesli U APOCCENUPYHOLLMX
YCTPOWNCTB, @ Takke MecTa MX YCTaHOBKW. PacyeT npoBOAMTCHA C Y4ETOM PasfmyHbIX
CXeM npucoeavHeHuss notpebutenen K TEnnoBoW ceTW W CTeneHu asBToMaTusauuu
MOAKMIOYEHHbIX TennoBbIX Harpy3ok. [lpy 23ToM Ha notpebutenax moryT
yCTaHaBnMBaTbCHA PerynsaTopbl pacxofa, Harpysku n tTemnepaTtypbl. Ha Tennoson cetu
MOryT ObITb YCTAHOBMEHbI HACOCHbIE CTaHUMKW, PErynatopbl AaBfneHus, perynatopbl
pacxoaa, KycToBble Lanbbl U NePeMbIYKY;

— TOBEPOYHbLIN r’MApaBNNYECKNn pacyeT TENOBOW CeTu Ana onpeaeneHnsa akTuyecknx
pacxo4oB TEMMOHOCUTENSA Ha y4yacTkax TennoBOM CeTu u y notpebutenen, a Takke
KONMM4ecTBe TENMOBOW 3Hepruu, nony4yaemon noTpebutenem npu  3agaHHOW
TemnepaTtype BOAbl B MojawlemMm Tpybonposode M pacnonaraeMom Hamope Ha
UCToYHUKe. B pesynbTaTe pacyeTa onpedensioTcs pacxodbl M noTepu Hanopa B
TpybornpoBogax, Hanopbl B y3nax ceTW, B TOM YUCre pacnonaraemble Hamnopbl Yy
noTpebutenen, TemnepaTtypa TEnmoHOCUTENA B y3nax cetu (Mpu yyeTe TennoBbiX
noTepb), TeMmnepaTtypbl BHYTPEHHero Bo3gyxa Yy notpebutenen, pacxodbl U
TemnepaTypbl BOAbl HA BXOAE M BbIXOAE B KaXAyk cucTeMy TennonotpebnexHus;

— pacyeT 1 NOCTPOEeHME Nbe30METPUYECKOro rpadunka, KOTOpbIN HArMsAHO UIMCTPUPYeT
pesynbTaTtbl ryuapaenuMyeckoro pacyeta. [lpy 3TOM Ha 9KpaH BbIBOAUTCH JNUHUS
AaBrieHus B nogarwowlem Tpybonposoae, NMHMA AasBneHus B obpaTHom Tpybornposoae,
NNHUA NOBEPXHOCTM 3eMMUN, NIMHUA NOTepb Hamnopa Ha warnbe, BbicoTa 30aHWUS, NUHUS
BCKMNaHWSA, JMHUSA cTaTuyeckoro Hanopa. KonuyecTtBo BbIBOAMMOW MOA rpadukom
NHOpPMaLMM HacTpanBaeTCs Nonb3oBaTereM.

Pac4ét TennoBbIX ceTen MOXHO NPOBOAUTL C YY4ETOM:

— yTeyek 13 TennoBOW CETN U CUCTeM TennonoTpebneHus;

— TennosbIX NOTEPb B TPybONpoBoAax TENNOBOW CETH;

— aKTU4eckn ycTaHOBNEHHOro obopyaoBaHMA Ha abOHEeHTCKMX BBOAAX W TEmnnoBbIX
ceTax.

CospgaHHaa maTeMaTuyeckass WMWUTaLMOHHAA Mofenb CUCTeMbl  TenrocHabXeHus,
cnyxawas Afs pelleHuss NoBepoyHOW 3afauyn, No3BOMseT aHanuavpoBaTb rMApaBINYecKun u
TEeNnnoBon pexum paboTbl, a Takke MNPOrHO3MpoBaTb WM3MEHEHWEe TemnepaTypbl BHYTPEHHEro

BO3ayxay I'IOTpe6VITeJ'Iel7I. PacueTbl MOTYT NMPOBOAUTLCA NMPU Pa3SIUYHbIX NCXOOHbIX OaHHbIX, B TOM
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yucne aBapUHBIX CUTYaLUsiX, HanpUMep, OTKIYEHUM OTAENbHbIX YYaCTKOB TEMOBOW CETW,
nepegaynm BOAbl W TEMMOBOW 3HEPrMM OT OAHOr0 WUCTOMHMKA K OPYroMy MO OZHOMY U3

TpybonpoBodoB. u T.4.

1.6. 'pachuyeckoe npeacraBneHne 06 bLEKTOB CUCTEMDI
TennocHabXxeHnsA ¢ NpUBA3KOUN K Tonorpacgpunyeckon ocHose r. MarHuToropcka

B cooTtBeTcTtBUM C TpeboBaHMAMW MeTOOUYECKMX peKkoMeHZauumi no pa3paboTke cxem
TennocHabxeHus (yTBepXaeHbl B cooTBeTCTBUM C [locTaHoBneHnem lMNpasutensctea PP Ne154.
[3]) B yacTn pa3paboTku 3NEeKTPOHHOWM MOAENN CUCTEMbI TeNNoCHabXeHWs ropogoB C HaceneHnem
6onee 100 Tbica4 yenosek (pa3gen IV, n. 69), BoiNnonHeHa pa3paboTka Mogenu BTOPOro ypoBHS.

OneKkTpoHHas Modenb BTOPOrO YPOBHA  BKMOYaeT OnucaHuMe  MaructpanbHbIX U
pacnpegenuTenbHbliX  (KBapTamnbHbIX) TEenmnoBbIX CeTerl [0 KOHEeYHbIX notpebutenen u
XapakTepucTukm notpebutenen. Ha gaHHOM aTane onvcaHa Tononornyeckas CBA3HOCTb OOHLEKTOB
CUCTEMbI TENNOCHaBXeHNSA (MCTOYHWMKM TENSTOBOW 3HEPIrUMK, TENSOBbIE KAMEePbIl, Y4aCTKM TENMOBbIX
ceten, LTI, notpebutenn). OnucaHne TOMOMOrMYECKON CBA3HOCTU MNpeacTaenseT cobon
OnucaHne rnapaBfMyYecko CTPYKTYpbl Y3MNOB CUCTEMbl TennocHabxeHus. B pesynbTate
BbINOSNIHEHMS paboTbl CO34aHa rmagpasnuyeckas Moaenb CUCTEMbI TENSTOCHAOXEHUS, OTpakatoLLas
CyLLleCTBYyIOLLEe MONMOXeHNe cnuctembl TennocHabxeHns ropoga. Cnegyer oTMETUTb, YTO NO pady
006BHEKTOB cUCTEMbI TennocHabxeHusa r. MarHuToropcka OTCyTCTBOBanM Heobxoaumble AaHHbIE,
Takme Kak CxXeMbl TenmnoBbIX Kamep, HanMyne n COCTOSIHME 3arnopHO-perynupyolen apMmartypbl,
noaTBepXAEHHbIE HAarpysku Ha oTonneHune, BeHTUnAuuto n MBC yacTu noTpebuTtenen, ceegeHms o
HanuuMn perynsaTtopoB TemnepaTtypbl, LEepoXoBaToCTb TpybonpoBoAoOB, MNOATBEPXKAEHHas
pesynbTaTtaMu COOTBETCTBYIOLMX UCMbITaHWA. Pa3paboTaHHas anekTpoHHas Modenb COAEPXUT B
CBOEM COCTaBe crieflytoLme Criou:

— Tennosble ceTu;
— 30Hbl AENCTBUSA UCTOYHNKOB TennocHabxXeHns;

- nepCI'IeKTI/IBHbIe 0b6beKTbI CTPOUTENLCTBA,

- nepCI'IeKTI/IBHbIe TENoBble CETU.
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Pasgen 2. NMNacnopTusauns o6bEeKToB CUCTEMbI TeNNOoCHabXeHusA

2.1. LCTOYHUKM TeNnnOBON 3HEPrUMn

SﬂeKTpOHHaﬂ Moaernb BKI4YaeT onucaHne un Xapakrtepuctmkm mUCTOYHUKOB TENNOBOW

aHeprun. lepeyeHb WCTOYHMKOB TEMSOBOW 3HEPrMu, BKIIOYEHHLIX B 3MEKTPOHHYIO MOZErb,

npencrasneH B Tabnuue 1.

Tabnvua 1. XapakTepucT1kn UCTOYHMKOB TEMNJIOBON SHEPTUM

Ne . TennocHabxatowias
HanmeHoBaHWe UCTOYHWMKA AJpec UCTOYHUKa TEMMOBOW 3HEPTUM
n/n opraHusauus
1 T3, MAO «MMK> MNpombilunenHas niowanka MAO MAO «MMK>»
«MMK»
2 LIOC MAO «MMK>» MNpombilunenHas niowaaka MAO MAO «MMK>»
«MMK»
3 MCL (koTenbHasa Ne5) Mpombiwinenras nnowanka MAO MAO «MMK»
«MMK»
4 lNunkoBas koTenbHas r. Marmroropck, z'/ré.aEOpMca Pyubesa, MM tpect "Tennodukayma”
5 LleHTpanbHas koTenbHas r- MarHMTOFOpC;’ 1yé'l TpamsanHas, MI TpecT "Tennodukauyunsa"
KotenbHas noc. r. MarHuToropck, yn. JlokomoTvBHas, " "
6 «Kene3HoaopoXXHMKOB» n.8/2 M Tpect "Tennodpukaliun
7 KoTenbHas «3anagHas» r- MaFHI/ITOFOpC;, }]/giaKOMCOMOHbCKaﬂ MIT TpecT "Tennodukauyms"
8 EnoqHr?(;gofﬂgr;:i:;gnwaﬂ r. MarauToropck, w. benopeukoe, 2 | Ml tpect "Tennodukauns”
9 JlokanbHas koTenbHasa B 71 r. MaruuToropck, yn. CoeeTtckas, 4. MI TpecT "Tennodukaums”
KBapTane 24/1
10 Ko;g;g::jxﬂceoaooggza‘eﬁ?|x r. MarHMToropml(,l)/é'l. Cenbckas, A. MI Tpec "Tennodukauys”
11 JlokanbHas KOTenbHasi noc. r. MarHuToropck, yn. XKemuyxHas, 4. MI Tpect "Tennodukaums”
Mpuypanbckun 9/2
KoTenbHas MpaBobepexHbIX r. MarHuToropck, O4nCTHblE " "
12 OYMCTHBIX COOPYKEHUW coopy>xeHus lNMpasoro 6epera MI Tpect "Tennogpukaums
13 KoTenbHasa «BocTtoyHasa» r. MarnuToropck, yn. Jlasvuka, 0.34 | Ml tpect "Tennodgukaymnsa”
14 KoTtenbHas «lLkonbHas» r- MarHMToropsgbﬁn;]ﬂaroubl, A. 29 MM tpecTt "Tennodukaymsa”
15| KotenbHaa MOOY «[/c Ne28» r- MarHMTOFOpCKJ’J'yg'Sg OMCOMOTBCKAR, |\ TpecT "Tennodukaung"
16 | KoTtenbHasa «3arotoButenbHas» r. Martutoropck, yn. MM tpect "Tennodukauyma”
3aroToButensHas, 15/1
17 KotenbHas MY "KCAI™ r. Marnuroropek, yn. Mekbxurckoro, MIT tpecT "Tennodukauyms"

1/1

KoTtenbHas YT XXBU OO0 «Tpect

r. MarHuToropck, yn. MarapvHa, 4.56,

00O «TpecTt

18 MarHutoctpon» (BbIBOA 13 oD .8 «MarHMTOCTOOMY
akcnnyaTtaumm — 2023r.) P P
KotenkHas OO0 "[lomosoi- r. MaruuToropck, yn. fleconapkoBasi
19 | Tenno" no yn. JleconapkoBast 93/1| "~ N ' 000 «[JomoBown-Tenno»

cTp. 1

8.93/1 cTp.1

KotenbHas OO0 "[domoeoun-

r. MarHuToropck, yn. Jleconapkoas,

20| Tenno" no yn. NleconapkoBas, 000 «[domoBou-Tenno»
0.93/9
93/9
KoTtenbHas «MarHMtoropckoro dunmnan MarHuToropckme
21 NCUXOHEBPONOrMYECKOro r. MarHuToropck, ManuHoBas, 4.8/2 |anektpotennosble cetn OAO
uHtepHata (MMNHW)» «YensbKoOMMYHIHEpPro»
22| KotenbHasa AO «MKXI-CutHo» - 3A0 "MKXI-CHTHO"
23 KoTtensHas OO0 r. MarHutoropck, yn. 3arotosuteneHa, | OOO «MarHutoropckum
«MarHuToropckui anesatop» a.11, ctpoeHue 5 anesaTop»
KoTtensHas OO0 OO0 «MarHuToropckui
4 r. MarHuToropck, yn. Linonkosckoro,
24| «MarHuTtoropckuii 3aBoj NUBO- n1a 3aBo[, NBO-6e3ankorornbHbIX
6e3ankoronbHbIX HAMUTKOBY ' HanUTKOB»
25 |[KotenbHasgs OO0 «[IMK MakuHTOLw» r. Marauroropck, yn. 000 «[lK MakuHTOL»
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Ne . TennocHabxatowias
HavmeHoBaHWe NCTOYHUKA Afpec UCToYHMKa TENMOBOMW SHEPTUK
n/n opraHusauus
Bonblesucrckas, a.13a
26 KoTenbHas QOO «Pabpuka r. MarHuToropck, yn. Cynbduanasi, .1 000 «®dabpuka KyxOHHOM
KyXOHHOWN mebenn» mebenn»
KotensHasa AO «[pynna
Komnanwuin "Poccunckoe Monoko" OAOQO «MarHuToropckui
27 N r. MarHuToropck, yn. BoksansHas, .25 -
dunmnan» MarHutoropckui MOJIOYHbIA KOMBUHATY
MOMOYHbI KOMOUHAT
KOTeanvaH 000 . r. Marauroropck, yn. OAOQO «MarnuToropckui
28 | «MarHuToropckumi LTamrnoBOYHbIN o
3aBOm» WuTepHauuoHanbHas, a.1 LUTaMMOBOYHbI/ 3aBO4»
Kotenbrasi CYTNPH OAC r. MarHuToropck, yn. Komcomonbckas, CYIHP OAO
29 «CneuaBToTpaHc» OAO 130 «CReLaBToTDaH
«TA3IMPOM» A. H P
30 KotenbHble OO0 «baHHo- r. MarnuToropck, yn. Cosetckas, 4.25,| OOO «BbaHHo-npaveyHoe
npavyevyHoe X03anNCTBO» yn. Ykanosa, a.12 XO3NCTBO»
31 KotenbHas OO0 «Anbkop» r. MaruuToropck, yn. llesoGepexias 3A0 «Anbkop»
CcKnagHas 3oHa 1-a NuHKMS, cTpoeHue 3
32 KoteneHas d)PKo};CI/IMKM-18 YOCHH r. MarHuToropck, yn. TaHkuctos, a.19a |®KY NK-18 N'YPCUMH Poccun
33| KotenbHhas OO0 «MarXonoa» . Marhuroropek, yn. BoksankHas, A. OAO «MarXonog»

2/1

2.2. NMoTtpebuTenu TenyIoBON 3Heprum

OneKkTpoHHas MoAenb BKIOYaeT OnMcaHue M XapakTepUCTUMKM KOHEYHbIX noTpebutenen

TEennoBon 3Heprun. Homepa cxem, MX Ha3BaHME W KONMMYECTBO MOAKMOYEHHbIX NoTpedutenen

npuBeadeHbl B Tabnuue 2.

Tabnuua 2. Tunbl ﬂpVICOQ,CI,I/IHGHVIVI TeI'IJ'IOI'IOTpe6J'Iﬂ}OLLI,I/IX YCTaHOBOK I'IOTpe6MTeJ'Iel7I K TeENJIOBbIM CETAM

No Ne cxembl Konnyectso
n/n [MOAKMIOHeHNA HavmeHoOBaHMe cxeMbl NOAKMNIOYEHUsA NnoTpebuTens MOAKIMIOYEHHbIX
norpedurens nortpeburenen
1 2 MoTpebutenb ¢ OTKpbITbIM Bogopa3bopom Ha MBC 1 aneBaTopHbIM 3485
npucoeanHeHnem CO
> 3 MoTpebutens ¢ OTKpbITEIM Bogopa3bopom Ha MBC 1 He3aBMCUMBIM 641
npucoeguHeHmnem CO
3 4 MoTpebuTens ¢ oTKpbITbIM Bogopa3zbopom Ha MBC 1 HenocpeACTBEHHBLIM 2892
npucoeanHeHnem CO
4 5 MoTpebuTens ¢ OTKpbITbIM Bogopasbopom Ha MBC 1 HacoCHbIM 192
npucoeguHeHnem CO (Hacoc Ha NepemblyKe)
5 6 MoTpebutenb ¢ OTKpbITbIM Bogopa3bopom Ha MBC 1 aneBaTopHbIM 1
npucoegnHeHnem CO
6 7 MoTpebuTenb ¢ ABYXCTyNeHYaTbiM NocrneaoBaTeribHbIM NOAKIHYEHNEM 4
nogorpesatenen NBC n aneBatopHbIM NpucoeanHeHnem CO
7 8 MoTpebuTens ¢ AByXCTyneH4YaTbiM NocnefoBaTenbHbIM NOAKMIYEHNEM 4
nogorpesatenen NBC n HezaBncumMbiM npucoegnHeHnem CO
8 9 MoTpebuTenb ¢ ABYXCTyneHYaTbiM NocneaoBaTeribHbIM NOAKMIHYEHNEM 5
nogorpesatenen NBC n HacocHbIM npucoegmHenHnem CO n CB
9 10 MoTpebuTens c [BYXCTYNEHYaTbIM MOCNeA0BaTeNbHbIM MOAKIIoUeHreM 5
nogorpesatenen BC n HacocHbiM npucoegmHeHmnem CO n CB
10 13 MoTpebuTens ¢ [BYXCTYMEH4YaTbIM CMeLUaHHbIM NOAKIIoYeHeM 89
nogorpesatenen NBC u aneBatopHbIM NpucoeanHeHnem CO
11 14 MoTtpebutens ¢ [BYXCTYNeH4aTbIM CMeLLaHHLIM NOAKIoYeHeM 13
nogorpesatenen NBC n He3aBucumbiM npucoegmHeHnem CO
MoTpebuTens ¢ AByXCTyneHYaTblM CMELUaHHbIM NOOKMOYEHNEM
12 15 nogorpeBatenen NBC n HacocHbIM npucoegmHeHnem CO n CB (Hacoc Ha 1
nepemblyKe)
13 16 MoTpebutens C ABYXCTYNEH4aTLIM CMELLaHHbIM NOAKIToYeHeM 5
nogorpesatenen NBC n HesaBucumbiM npucoegnHeHnem CO n CB
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Ne Ne cxembl Konun4yecTtBo
0/n [MOAKOHeHNA HaumeHoBaHMe cxeMbl MOAKNIOYEHNst NoTpebutens MOAKIIOYEHHbIX
notpeburens notpebutenen
14 17 MoTpebutens ¢ FBYXCTYNEH4aTbIM CMeLUaHHbIM NOAKIIoYeHeM 79
nogorpesatenen NBC 1 HacocHbIM npucoegmHeHnem CO
15 18 MoTpebutens ¢ FBYXCTYNEH4aTbIM CMeLUaHHbIM NOAKIIoYEHNEM 4
nogorpesatenen 'BC n anesatopHbiM npucoegnHeHnem CO

16 19 MoTpebutens ¢ napannensHbIM NoaknoYeHnem nogorpesartenen NBC u 101
anesaTopHbIM nNpucoeanHeHnem CO

17 20 MoTpebutens ¢ napannensHbIM NoaknoYeHnem nogorpesartenen NBC u 5
He3aBuCcMMbIM npucoeamnHeHnem CO

18 29 Motpebutens ¢ napannensbHbIM NOAKNO4YeHnem nogorpesatenen BC u 1

He3aBucuMbIM npucoeamHeHnem CO n CB
19 23 MoTpebuTtens ¢ napannenbHbIM NogkntodeHnem nogorpesatens NBC n 1
HacocHbIM npucoegnHeHnem CO (Hacoc Ha NepemblyKe)

20 24 MoTpebuTens ¢ napannenbHbIM Noaknto4YeHnem nogorpesatens NBC n 7
aneBaTopHbIM npucoeanHeHnem CO

21 25 MoTpebuTtenb ¢ BEHTUISALMOHHOW Harpy3Kkom 17

22 26 MoTpebuTenb ¢ OTKPbITbIM BOAOPA360opOM U LMPKYIISILMOHHOW NIMHUEN 2256

23 27 MoTtpebutens ¢ nogorpeeatensmn NMBC 10

24 o8 MoTpebuTens ¢ napannenbHbIM NoakntoveHnem nogorpesatensi FIBC u 81

HenocpeacTBEHHbIM NpucoeanHerem CO
o5 32 MoTtpebutens C ABYXCTYNEHATLIM CMeLUaHHbIM NOAKIIYEeHEM 5
nogorpesaTtener 'BC n HenocpeacTBeHHbIM NpucoegnHeHmem CO

2.3. HacocHble ctaHuun n LTI

OneKTpoHHas MoAenb BKOYAET ONMCaHNE U XapakKTEPUCTUKN HACOCHbIX CTaHumni n LTI

lMepeyeHb HAcOCHbIX cTaHuuin n LITT1, BKNIOYEHHbIX B 9NEKTPOHHYIO MOAErb, C OnNncaHuem

YCTAHOBJ1IEHHOIoO Ha HMNX OGOpy,EI,OBaHI/IFI npeacrtaBiieH B mage 1.
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Paspgen 3. lNacnopTusauma n onucaHme pacyeTHbIX eAUHUL,
TeppuUToOpUuanbLHOro AerneHus, BKIYasa agMUHUCTPaTUBHOE

Pasbueka 06bekToB No TepputopuansHoMy genexumio B N'MC «Zulu» npomMcxogut Ha OCHOBeE
AaHHbIX YTBEPXOEHHOro reHeparnbHOro nraHa v kapte TepputopuarnbHOro nnaHuposaHud. [lo
MaTepuanam 3TUX JaHHbIX, B ANIEKTPOHHON MoAenu o6bekTbl TENSIOCHABXEHNA MOXHO pasgenutb
Ha 30Hbl [OEeNCTBUS aAMUHUCTPATMBHOIO WNU  TEppUTOPUanbHOrO AerieHnsd, B pamkax
CYLLIECTBYIOLLEro NOMOXEHUS 1 NePCneKTUBHOIO pa3BmUTUS ropoaa, NoceneHns n T.4.

lNepen 3arpyskon cCros B KapTy CeMeNCTBO (PannoB Crost yXXe OOMKHO CyLLecTBOBaTb Ha
ANCKe, T.e. Croun JOIMKHbI ObITb NpeaBapuUTENbHO CO3AaHbI.

B kapTy MmoxHo nobaButhb:

— BekTOpHbI cron, pacTpoBbii 0OBEKT, rpynny pacTpoBbiX OObEKTOB;

— Crniou ¢ cepBepoB, nogaepxuearolmx cneundumkaumo WMS (Web Map Service);
— Pactposbii ann (dbopmat *.bmp;*.pcx;* tif;*.gif;*.jpg);

— PactpoBbie 061ekTbl nporpamm OziExplorer n Maplnfo.

Pexum nonyyeHusa wuHgopmaumm ucnonb3yetcsa And  MNpOCMOTpPa CeMaHTU4eCKowm

MHpopmaumm no obbekTam cnos. C NOMOLLIbIO 3anpOCOB MOXHO:
— NpOM3BECTM BbIOOPKY AaHHbIX U3 6a3bl B COOTBETCTBUM C 3aAaHHbIMUN YCIOBUAMU;
— 3aHeCTV OfMHaKOBble AaHHble OAHOBPEMEHHO ANs rpynnbl 0ObHLEKTOB;
— MpOoM3BOANTb KOMMPOBAHME OaHHbIX U3 O4HOrO NOMs B APYroe Ans rpynnbl 06 beKkToB.

Takke Bblbopka gaHHbIX B «Zulu Thermo 8.0» BO3MOXHa MO yCMOBUIO:

HanmeHoBaHue notpebutens (agpec);

HanmeHoBaHMe KoTenbHOW:;

Homep KoTernbHou;

O6cnyxuBatoLLiasa opraHM3aums;

Koabl y3noB NoaKnoveHnst noTpebuTenen;

Mo nobomy nonto, BHeceHHOMY B 6a3y AaHHbIX (TeMmnepaTtypa, AaBreHne n T.0.).
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Pazpgen 4. TmapaBnu4eckumn pacyeT TennoBbIX ceTen frooun
CTeneHu 3aKosibLLOBaHHOCTU, B TOM YMChe rmapaBlin4eCcKum
pacyeT npu COBMEeCTHOU paboTe HECKOSIbKMX MCTOYHUKOB
TEensIoBOM 3Heprum Ha eauHYIO TENNOBYKO CeTb

Mmppasnuyeckui pac4yet npegycMaTpvMBaeT  BbINOJSIHEHME pacyeTa CUCTEMBI
LEeHTPanM30BaHHOIO TEMMOoCHabXeHMs ¢ NoTpebutensamm, NOgKIMHYEHHbIMU K TENSTOBON CETU MO
Pa3fIMYHbIM CXEMaM.

Llenbto pacyeTa sBnsieTcs onpeaeneHne pacxogoB TENSIOHOCUTENSA Ha yyYacTkax TenroBou
ceTu 1y notpebutenen, a Takke KONMYeCTBO TENIIOBOW 3HEPIrMK, NOSTyYaemon notpedbutenem npm
3aJaHHOM TemnepaType BoAbl B nojawliem TpybonpoBoae M pacnonaraemMom Hanope Ha
NCTOYHUKE.

CosgaHHaa MaTtemMaTudeckass WMUTaAUMOHHAs MoAenb CUCTeMbl  TensiocHabXeHus,
cnyxawias ansa pelleHus NoOBepoOYHOM 3adayun, MO3BOMSET aHanuM3MpoBaTb rMapaBnUYecKuin n
TENMoBOW pexmuMm paboTbl CUCTEMbI TeNNocHabXeHns. B kayecTBe TENNOHOCUMTENSA UCMONb3yeTcs
BOAA.

M'mapaBnnMyecknin pacyéT TeNNOBbIX CETEN NPOBOAUTCS C YHETOM:

— yTeyeK U3 TensioBov CETU U CUCTEM TennonoTpebneHus;
— (pakTnyeckn yctaHoOBneHHoOro obopyaoBaHust Ha abOHEHTCKMX BBOAAX WM TEMNNOBbIX
ceTax.

Mmopasnuyecknin pacdeT MO3BOMSET paccuuMTatbh nNObyd aeapuio Ha Tpybonposogax
TENsoBOM CETU N UCTOYHMKE TennocHabxeHus. B pesynbrate pacyeTta onpeaensatoTcs pacxoabl v
noTepu Hanopa B TpybonpoBoAax, Hanopbl B y3nax cetu, B TOM YnUCre pacnonaraemMble Hamnopsbl y
notpebutenen, pacxogbl M TemnepaTypbl BOAbl Ha BXOAE W BbIXOAE B KaxXayld CUCTEMY
Tennonotpebnenunsa. PaccunteiBaeTcs 6anaHc No Boge v OTNYLLEHHOW TEMSOBOW SHEPIrMEn Mexay

MCTOYHMKOM U I'IOTpGGVITeJ'IﬂMVI .
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4.1. UctouyHuk TennoBou aHeprumn TAL NAO «MMK»

PeaynbTathl pacyeTa maructpanbHoro tennosoro Bbisoga [ly 400 mm:

KonnuecTteo Tenna, BbipabaTtbiBaeMoe Ha NCTOYHMKE 3a Yac 10.050, Nkan/y

Pacxog Tenna Ha cucTemy OTOMNMEHNS 6.379, Nkan/u
Pacxog Tenna Ha cMCcTeMy BEHTUNALUK 0.073, MNkan/v
Pacxopa Tenna Ha 3akpbiTble cuctembl BC 0.197, lkan/v
Pacxog Tenna Ha umpKkynsaumio 0.010, MNkan/v
TennoBble noTepu B nogatoLiem Tpybonposoae 1.93672, MNkan/u
TennoBble noTepu B obpatHoM TpybonpoBoae 1.23988, Nkan/4
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae 0.10750, kan/4
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae 0.07214, T'kan/u
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns 0.03498, Nkan/u
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae 278.789, T/
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae 275.531, T/
CymmapHbI pacxog Ha nognuTky 3.258, T/
CyMMmapHbIN pacxod Ha CUCTEMY OTOMJIEHMS 269.361, T/v
CyMMmapHbI pacxod Ha CUCTEMY BEHTUNALMMN 3.761, T/
Pacxog Bogbl Ha napannernbHble ctynedn TO 4.343, T/
Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa 1.32347, T/4
Pacxog Boapbl Ha yTeukn M3 obpatHoro Tpybonposoaa 1.32347, T/
Pacxog Bogbl Ha yTeYkM U3 CUCTEM TensonoTpebneHus 0.61059, T/u
[aeneHuve B nogatowem Tpybonposoae 55.000, m
[asneHune B obpaTHOM Tpybonposoae 25.000, m
Pacnonaraemsin Hanop 30.000, m
TemnepaTypa B nogatoiem Tpybonposoe 94.300,°C
TemnepaTypa B obpaTtHOM TpybonpoBoae 58.881,°C

PeaynbTathbl pacyeTa maructpanbHoro tennosoro seisoga [y 1000 mm:

Konuyectso Tenna, BolpabaTbiBaeMoe Ha UCTOYHUKE 3a Yac 52.628, MNkan/v

Pacxog Tenna Ha cuctemy oTonneHus 35.045, Mkan/v
Pacxog Tenna Ha cMcTeMy BEHTUNALUK 0.619, lNkan/y
Pacxop Tenna Ha 3akpbiTble cuctembl [BC 12.183, MNkan/y
Pacxog Tenna Ha umpKynsaumio 0.668, lNkan/y
Tennosble noTepu B nogatoLiem Tpybonposoae 2.63735, Nkan/v
Tennosble noTepu B obpatHom Tpybonposoae 1.47599, MNkan/v
CyMMmapHbI pacxog B nogaroLlem Tpybonposoae 1226.541, T4
CyMMmapHbI pacxog B obpaTtHom Tpybonposoae 1226.541, T4
CymmapHbI pacxof Ha CUCTeMY OTOMMEeHNs 1198.966, T/4

CymmapHbI pacxog Ha CUCTeMY BEHTUNSALMM 22.316, /M



Pacxog Bogbl Ha napannenbsHble ctynedmn TO 5.259, T/v

[aeneHune B nogatoiem Tpybonposoae 101.000, m
[aeneHune B obpaTHOM Tpybonposoae 31.000, m
Pacnonaraembii Hanop 70.000, m
TemnepaTtypa B nogatowem Tpybonposoge 94.300,°C
TemnepaTypa B obpaTtHOM Tpybonposoge 51.393,°C

PeaynbTathl pacueTa MmarmctpanbHoro Tennosoro Beisoga 2[ly 700 mm:

KonnyecTteo Tenna, BbipabaTtbiBaeMoe Ha NCTOYHMKE 3a Yac 165.695, Nkan/v

Pacxog Tenna Ha cucTemy OTONMeHUs 104.713, Nkan/v
Pacxog Tenna Ha cMcTeMy BEHTURALMK 7.162, 'kan/v
Pacxon Tenna Ha oTKpbITble cuctembl TBC 0.098, MNkan/v
Pacxon Tenna Ha 3akpbiTble cuctembl IBC 34.994, 'kan/v
Pacxog Tenna Ha umpKynsumio 1.895, Nkan/y
TennoBble noTepu B nogatoLiem Tpybonposoae 10.02455, kan/v
TennoBble noTepn B obpaTHoM TpybonpoBoae 4.93755, Nkan/y
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae 0.88200, Nkan/u
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae 0.58200, Nkan/u
lMoTepwn Tenna oT yTeuek B cMCTEMaxX TennonoTpebneHns 0.40583, 'kan/u
CyMmapHbI pacxog B nogaroLlem Tpybonposoae 4101.152, T/v
CymMmapHbI pacxog B obpaTHom Tpybonposoae 4030.279, T/4
CyMMapHbI pacxog Ha nognuTky 70.874, T4
CyMMapHbI pacxog Ha cUCTeMy OTOMNSEHNS 3767.102, T/4
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU 239.738, T/

CymmapHbIn pacxog Boabl Ha cuctemy 'BC (oTkpbiTag cxema) 2.037, T/4

Pacxog Boapbl Ha unpKynauuio M3 nogatowiero Tpyéonposoga  0.404, T/4

Pacxopn Boabl Ha napannenbHble ctynedm TO 78.045, T/v
Pacxog Boabl Ha yTeukn 13 nogatowlero Tpybonposoaa 25.15930, T/v
Pacxog Bogbl Ha yTeukn n3 obpatHoro Tpybonposoga 27.32645, T/
Pacxog Bogbl Ha yTeukn 13 cuctem TennonotTpedneHus 16.35118, T/v
[aeneHune B nogatoem Tpybonposoae 101.000, m
[aeneHune B obpaTHOM Tpybonposoae 44,000, m
Pacnonaraembii Hanop 57.000, m
TemnepaTtypa B nogatowiem Tpybonposoge 94.300,°C
Temnepatypa B obpaTtHOM Tpybonposoge 54.758,°C

4.2. UctouHuk Tennosou aHeprum LUI3C NMNAO « MMK»

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac 159.358, Nkan/v
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Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha cuctemy BeHTUNAUUn

Pacxog Tenna Ha oTKpbITble cuctembl [BC

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLliem Tpybonposoae
MoTepun Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymMmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS
CyMMapHbI pacxog Ha CUCTeMy BEHTUNSLMA
CymmapHbIn pacxoq Boabl Ha cuctemy 'BC (oTkpbiTad cxema)
Pacxop Boabl Ha UMPKyNAUMIO 13 nogatowero Tpybonposoaa
Pacxog Boabl Ha napannernbHble ctynedm TO

Pacxopg Boabl Ha yTeuku u3 nogatowiero Tpyéonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpaTtHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem TennonoTpebnenns
[aeneHuve B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae

Pacnonaraemsbin Hanop

Temnepatypa B nogatowiem Tpybonposoge

TemnepaTypa B obpaTHOM TpybonpoBoae

4.3. UctouHuk TennoBoun aHeprum LI3C NAO «MMK» (OTB. 8 npoxoaHas)

Konu4yectBo Tenna, BoipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac
Pacxoa Tenna Ha cucteMy OTONNeHUs

Pacxoa Tenna Ha cucTemMy BEHTUNSALMM

Pacxop Tenna Ha 3akpbiTble cuctemnl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae

Tennosble noTepu B obpatHoM Tpybonposoae

MNMoTepu Tenna oT yTeyek B nogatoLLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae

MNMoTepwu Tenna oT yTeuek B cuctemax TennonoTpebneHus

113.051, Mkan/v
1.060, Nkan/y
0.411, lkan/v
25.865, Nkan/v
1.664, Nkan/y
9.93392, Mkan/y
4.78810, Nkan/y
1.20727, lNkan/v
0.72763, Tkan/y
0.64968, Nkan/y
4108.020, T/v
4065.063, T/v
42.956, T/
3935.249, 1/v
35.165, /v
5.650, T/
0.816, T/
119.532, T4
13.28572, T4
13.28144, Ty
10.73958, T/
86.000, m
39.000, m
47.000, m
94.300,°C
56.042,°C

7.196, Mkan/v
4.828, l'kan/™
0.016, l'kan/v
0.144, l'kan/v
0.008, Mkan/u
1.30744, l'kan/u
0.78444, I'kan/™
0.04652, lkan/v
0.03703, Nkan/u
0.02429, Nkan/u
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CymmapHbIn pacxog B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymMmapHbI pacxog Ha CUCTEMY OTOMMEHNS
CyMMmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopa Boabl Ha yTedkn n3 nogarowiero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxoa Boabl Ha yTeykn n3 cuctem TennonotpebnexHms
[asneHuve B nogatowem Tpybonposoae

[asneHuve B obpaTtHom Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybonpoBoae

347.564, T/4
345.455, T/4
2.109, T/v
342.823, T/4
0.790, T/v
3.243, T/M
0.74869, T/4
0.85909, T/4
0.50155, T/4
50.000, m
27.000, m
23.000, m
82.300,°C
61.942,°C

4.4. UcTtouyHuk TennoBou aHeprumn KotenbHasa LleHTpanbHasn

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMIEHNS

Pacxog Tenna Ha cMcTemMy BEHTUNSALUK

Pacxon Tenna Ha oTkpbITble cuctemMbl [BC

Pacxon Tenna Ha 3akpbiTble cuctemMbl [BC

Pacxop Tenna Ha LMpKynauuo

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeuek B nogatoLlem Tpybonposoae
MoTepu Tenna oT yTeyek B obpaTHOM Tpybonpoeoae
lMoTepwn Tenna oT yTeyek B cMcTemax TennonotpebneHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS

CyMMapHbIii pacxof Ha CUCTEMY BEHTUNSALUN

CymmapHbI pacxog Boabl Ha cuctemy NBC (oTkpbITas cxema)

Pacxon Boabl Ha LMPKYNsSuuio U3 nogatowero Tpyéonposoaa

Pacxop Boabl Ha napannenbHble ctynedm TO
Pacxopg Boabl Ha yTeukn u3 nogatowiero Tpyéonposoaa
Pacxopg Boabl Ha yTeuku ns obpartHoro Tpybonposoaa

Pacxoa Boabl Ha YTEYKU U3 cucTeM TennonoTpebneHus

51.464, Nkan/
38.237, Nkan/v
0.269, Nkan/v
0.052, 'kan/y
5.224, I'kan/u
0.217, lNkan/v
4.38439, Nkan/v
2.56590, Nkan/y
0.18461, 'kan/y
0.12320, Nkan/4
0.20745, Nkan/4
1522.649, T4
1513.896, T/4
8.753, T
1453.282, T/
9.411, 1M
0.927, 1M
0.161, Ty
57.820, T
2.13708, Ty
2.13708, Ty
3.55210, T/4
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[asnexuve B nogatowem Tpybonposoae
[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHOM TpybGonposoge

67.000, m
31.000, m
36.000, m
94.300,°C
60.822,°C

4.5. UctouHuk TennoBoun aHeprum KotenbHas lNukoBas

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

Pacxop Tenna Ha cuctemy BEHTUNALUN

Pacxog Tenna Ha oTKpbITble cuctembl IBC

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxog 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 TennonoTpebneHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS

CyMMapHbI pacxog Ha CUCTeMy BEHTUNSALMA

CymmapHbIn pacxoq Boabl Ha cuctemy 'BC (oTkpbiTad cxema)
Pacxop Boabl Ha UMPKYNAUMIO 13 nogatoLero Tpybonposoaa
Pacxog Bogbl Ha napannernbHble ctynedn TO

Pacxop Boabl Ha yTeudkn U3 nogatowero Tpybonposoaa
Pacxog Boabl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeuvkn u3 cuctem Tennonotpebnenns
[aeneHuve B nogatowem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae

Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

332.332, 'kan/
213.947, lkan/v
12.878, N'kan/v
3.996, Nkan/v
61.827, N'kan/v
3.636, Nkan/v
11.88044, Nkan/4
5.52098, Mkan/y
8.59150, Mkan/y
5.10752, lkan/y
4.94703, Nkan/y
8188.843, T/u
8109.736, T/v
79.106, T/v
7568.850, T/v
483.663, T/v
15.069, T/4
3.145, Ty
105.399, T/
22.26503, T/v
22.26141, T4
19.51128, T4
69.999, m
35.000, m
34.999, m
94.300,°C
54.192,°C

4.6. UcTouHUK TennoBou aHeprun KotenbHaa MeXUHCKOro

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

0.204, lNkan/v
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Pacxon Tenna Ha cucteMmy oTonneHus

Tennosble NoTepu B nogatoLlem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepu Tenna oT yTeyek B cuctemax TennonoTpebnenuns
CymmapHbI pacxoq B nogatoLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHNS

Pacxopa Boabl Ha yTedku 13 nogatolero Tpybonposoaa
Pacxop Boabl Ha yTeukun n3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatoLiem Tpybonposoae

[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembii Hanop

Temnepatypa B nogatowiem Tpybonposoae

Temnepatypa B ob6paTtHoM TpybGonposoae

4.7. UcTouyHUuK TennoBoun aHeprumn KotenobHasa BepxHe-Knsnnbckas

KonuyecTtso Tenna, BbIDGGaTbIBaeMOG Ha NCTOYHWMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha cuctemy BeHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsl [BC

Pacxop Tenna Ha LMpKynauuo

Tennosble noTepu B nogatowem Tpybonposoae
Tennosble noTepu B obpaTHOM Tpybonposoae

MoTepun Tenna oOT yTeyek B nogatoLlem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM Tpybonposoae
MoTepu Tenna oOT yTeyek B cuctemax TennonotpedneHns
CyMmapHbI pacxo B nogaroLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMy OTOMSEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALUMU

Pacxop Boabl Ha napannenbHble ctynedm TO

Pacxopg Boabl Ha yTeukn u3 nogatowero Tpyéonposoaa
Pacxopg Boabl Ha yTeuku ns obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns

[NaBneHue B nogatolem Tpybonposoge

0.202, lNkan/v
0.00088, Mkan/u
0.00074, kan/u
0.00109, kan/u
10.086, T/
10.067, T/4
0.019, /v
10.086, T/
0.00023, /4
0.00023, /4
0.01875, T/u
46.000, m
34.000, m
12.000, m
83.200,°C
63.040,°C

0.443, lkan/v
0.147, Tkan/v
0.065, Mkan/v
0.032, lNkan/v
0.002, 'kan/y
0.12525, Nkan/4
0.06784, 'kan/y
0.00218, 'kan/y
0.00148, lkan/y
0.00076, Nkan/u
14.120, T/
14.044, T/
0.076, T/
9.606, T/
3.588, T/M
0.896, T/u
0.03069, T/4
0.03069, T/4
0.01481, T/v
59.000, m
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[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop
Temnepatypa B nogatoem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

KonunyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4HacC

Pacxog Tenna Ha cucTemy OTONMEeHUs

Pacxog Tenna Ha cMCTeMYy BEHTUNALUK

Pacxon Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha umpKynsumio

TennoBble noTepu B nogatoLem Tpybonposoae
TennoBble noTepn B obpaTHoM TpybonpoBoae
MoTepu Tenna oT yTeuek B nogatwoLlem Tpybonposoae

MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae

MNMoTepwu Tenna oT yTeuek B cuctemax TennonoTpedneHus

CymmapHbIn pacxod B nogarollem Tpybonposoge
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMIEHNS
CyMMapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxopn Boabl Ha napannenbHble ctynedm TO

Pacxopn Boabl Ha yTedkn n3 nogarowlero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[asnexuve B nogatoLem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHoM Tpybonposoge

4.9. UcTtouyHuK TennoBoun aHeprum KotenbHasa 71

KonnyecTteo Tenna, BbipabaTbiBaeMoe Ha NCTOYHMKE 3a Yac

Pacxog Tenna Ha cuctemy OTONMEHNS
Pacxog Tenna Ha 3akpbiTble cuctembl IBC
Tennosble NoTepu B nogatoLem Tpybonposoae

Tennosble noTepu B obpaTtHOM TpybonpoBoae

45.000, m
14.000, m
82.300,°C
51.147,°C

4.8. UcTouHUK TennoBou aHeprum KotenbHasa OYUCTHbLIX COOPYXXeHUMN

1.009, Mkan/y
0.666, 'kan/y
0.070, 'kan/y
0.044, I'kan/u
0.002, 'kan/y
0.11985, Nkan/y
0.09787, 'kan/u
0.00250, Mkan/y
0.00187, kan/u
0.00367, Mkan/y
44775, T/M
44.644, T/4
0.130, T/u
40.223, T/v
3.664, T/u
0.854, T/u
0.03356, T/4
0.03356, T/4
0.06334, T/4
47.000, m
32.000, m
15.000, m
82.300,°C
59.918,°C

KBapTana

0.714, lkan/y
0.470, Nkan/v
0.231, Mkan/v
0.00720, Tkan/u
0.00476, Mkan/u
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MoTepu Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepu Tenna ot yTeyek B obpaTHOM Tpybonposoae
CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CymmapHbI pacxog Ha noanuTKy

CymmapHbI pacxog Ha CUCTEMY OTOMMEHUS

Pacxopa Boabl Ha yTedku 13 nogatoLliero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
[asnexve B nogarwiem Tpybonposoae

HasneHuve B obpaTtHom Tpybonposoae
Pacnonaraembii Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B ob6paTtHOM TpybGonposoae

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMIEHNS

Pacxog Tenna Ha cMCTeMy BEHTUNALUK

Pacxog Tenna Ha 3akpbiTble cuctembl IBC

Pacxog Tenna Ha uMpKynsumio

Pacxog Tenna Ha 0606LWeHHbIX NOTPEbUTENSAX
Tennoeble NoTepu B nogarowem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepun Tenna oT yTeuek B nogatoLlem Tpybonposoae

MoTepu Tenna oT yTeyek B obpaTHOM Tpybonposoae

|_|0Tepl/l Tenmna oT yTedek B CuctemMax TeI'IJ'IOFIOTDGGJ'IeHMFI

CyMmapHbI pacxog B nogaroLiem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha noanuTKy

CymMmapHbIn pacxod Ha CMCTEMY OTOMNMEHMNS
CyMMapHbI pacxog Ha CUCTeMY BEHTUNSALUMU

Pacxog Boabl Ha 0606LLEHHbIE NOTPEOUTENN

Pacxop Boabl Ha napannenbHble ctynedm TO

Pacxop Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeukn u3 obpartHoro Tpybonposoaa
Pacxopg Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHve B nogatowem Tpybonposoae

NaBneHue B obpaTHoM TpyGonpoBoae

0.00034, Mkan/u
0.00027, Tkan/u
42.067, T/™
42.057, T/M
0.010, T/v
42.062, T/™
0.00476, T/4
0.00476, T/4
62.000, m
51.000, m
11.000, m
78.200,°C
61.247,°C

4.10. UcTouHuK TennoBoun aHeprum KotenbHas XXene3Hogo0pOXXHUKOB

15.883, Nkan/v
12.538, Nkan/v
0.014, l'kan/v
0.873, lNkan/v
0.057, lkan/v
0.732, Tkan/v
0.92544, 'kan/y
0.58465, Nkan/y
0.05136, N'kan/y
0.03881, 'kan/y
0.06867, N'kan/y
771.220, T/4
768.684, T/u
2.536, Ty
704.777, T/
0.728, T/
37.020, T
28.016, /M
0.67909, T/4
0.67909, T/4
1.17818, T4
52.360, m
25.360, m
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Pacnonaraembin Hanop
TemnepaTypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHOM Tpybonposoge

27.000, m
82.300,°C
61.893,°C

4.11. UctouHuk TennoBon aHeprum KotenbHasa 3arotoButenbHas

KonunyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

TennoBble noTepu B nogatoLem Tpybonposoae
TennoBble noTepu B obpatHoM TpybonpoBoae

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

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

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatoiem Tpybonposoge

Temnepatypa B o6paTtHoM Tpybonposoae

0.113, MNkan/v
0.106, 'kan/y
0.00411, 'kan/4
0.00306, 'kan/y
0.00049, 'kan/y
5.670, Ty
5.659, T4
0.012, Ty
5.669, T/v
0.00090, T/4
0.00090, T/4
0.00990, T/4
31.000, m
9.000, m
22.000, m
74.000,°C
54.119,°C

4.12. UctouHuk Tennosoun aHeprum KotenoHasa 3XKBU-500

KonuyecTtso Tenna, BbIDGGaTbIBaeMOG Ha NCTOYHWMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxop Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLliem Tpybonposoae
MoTepw Tenna oT yTeyek B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIn pacxog B nogatoLlem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha NoAnNUTKY

CyMMapHbIi pacxof Ha CUCTEMY OTOMNEHUS

8.331, Nkan/v
6.778, lkan/v
0.358, MNkan/u
0.000, MNkan/u
0.72960, Nkan/v
0.37974, 'kan/™
0.03139, Nkan/v
0.02027, 'kan/y
0.03463, I'kan/y
157.074, /v
156.002, T/4
1.073, T4
154.695, T/4
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Pacxog Bogbl Ha napannenbsHble ctynedmn TO

Pacxopg Boabl Ha yTeuku u3 nogatowero Tpyéonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTeudkn u3 cuctem TennonotpebneHns
[aeneHue B nogatowwem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

Temnepatypa B nogatowem Tpybonposoge

TemnepaTypa B obpaTtHOM TpybonpoBoge

KonuyecTtso Tenna, BblpaGaTblBaeMoe Ha NCTOYHUKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha 3akpbiTble cuctembl [BC

Pacxoa Tenna Ha umMpKynaumio

Tennosble NoTepu B NnogatoLlem Tpybonposoae
CymmapHbIn pacxoq B nogaroliem Tpybonposoge
CyMMmapHbI pacxog B obpaTHom Tpybonposoae
CymmapHbI pacxog Ha noanuTKy

CymMMmapHbI pacxof, Ha CUCTEMY OTOMMEHNSE

Pacxopn Boabl Ha napannenbHble ctynedm TO

Pacxoa Boabl Ha yTedku 13 nogatoliero Tpybonposoaa
Pacxog Boabl Ha yTeukn n3 obpatHoro Tpybonposoaa
[aeneHve B nogatowem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembliin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

Temnepatypa B obpaTtHoM Tpybonposoge

2.094, Ty
0.28582, T/4
0.28602, T/4
0.50092, T/4
62.000, m
30.000, m
32.000, m
130.000,°C
77.453,°C

4.13. UctouHuK TennoBoun aHeprum KotenoHas Komcomonbckasa 85a

0.608, 'kan/v
0.400, Nkan/y
0.200, Nkan/v
0.007, Nkan/v
0.00020, kan/y
34.040, T/v
34.040, T/v
0.000, T/v
33.848, T/v
0.192, T4
0.00015, T/4
0.00015, T/v
20.000, m
14.000, m
6.000, m
78.200,°C
60.338,°C

4.14. AcTouHuK TennoBou aHeprum KotenbHas lNonsa opoLwieHus

KonuyecTtso Tenna, BblpaGGTblBaeMoe Ha NCTOYHKMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

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

Tennosble noTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepwu Tenna oT yTeuyek B nogatoLem Tpybonposoae

2.546, lkan/v
1.959, MNkan/y
0.025, lkan/v
0.001, Mkan/u
0.30070, kan/u
0.23581, Mkan/u
0.00776, kan/u
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MoTepwn Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CymmapHbIn pacxod B nogaroLiem Tpybonposoge
CymmapHbIn pacxog B obpaTHoMm Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha cucTemMy OTOMNSEHUS

Pacxog Bogbl Ha napannenbsHble ctynedn TO

Pacxopg Boabl Ha yTe4dkn u3 nogatowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn 13 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeukn u3 cuctem Tennonotpebnenns
[aeneHue B nogatoLiem Tpybonposoae

[aBneHune B o6paTHOM TpybonpoBoae
Pacnonaraembii Hanop

Temnepatypa B nogatoliem Tpybonposoae

4.15. UcTouHuK TennoBou aHeprum KotenbHasa noc. LilemeHTHMKOB

Konu4yectso Tenna, BoipabaTbiBaeMoe Ha UCTOYHMKE 3a Yac
Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha cuctemy BeHTUNALUN

Pacxon Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble NoTepu B nogatoLem Tpybonposoae
Tennosble noTepu B obpaTtHOM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLLem Tpybonposoae
MoTepun Tenna ot yTeuek B obpaTHOM Tpybonposoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebneHns
CyMmapHbI pacxog B nogaroLlem Tpybonposoae
CyMmapHbI pacxog B obpaTHom Tpybonposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxog Ha CUCTeMY OTOMSEHNS
CyMMapHbI pacxog Ha CUCTeMY BEHTUNSALUMU

Pacxopg Boabl Ha napannenbHble ctynedm TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxopn Boabl Ha yTeukn u3 obpartHoro Tpybonposoaa
Pacxop Boabl Ha yTeuvkn u3 cuctem Tennonotpebnenns
[aeneHue B nogatowem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae

Pacnonaraembin Hanop

0.00581, Mkan/u
0.01054, Nkan/u
116.602, T/
116.205, T/
0.397, T/u
116.011, T/4
0.485, T/v
0.10577, T/4
0.10577, T/4
0.18595, T/4
78.000, m
38.000, m
40.000, m
82.300,°C

3.590, Mkan/v
3.006, Nkan/v
0.039, lNkan/v
0.010, 'kan/y
0.001, 'kan/y
0.35298, Nkan/u
0.15301, N'kan/y
0.00690, Nkan/y
0.00527, 'kan/y
0.01658, 'kan/y
178.681, T4
178.213, T/M
0.467, T4
176.369, T/4
2.000, T/v
0.220, T
0.09176, T/v
0.09176, T/v
0.28364, T/4
48.000, m
28.000, m
20.000, m
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TemnepaTypa B nogatoLiem TpyGonposoae

Temnepatypa B obpaTtHOM Tpybonposoge

82.300,°C
62.357,°C

4.16. UcTouHuk TennoBou aHeprum KotenbHasa LUkonbHas

KonuyecTtso Tenna, BblpaGaTblBaeMOG Ha NCTOYHUKE 3a 4HacC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxopa Tenna Ha 3akpbiTble cuctembl [BC

Pacxop Tenna Ha LMpKynauuo

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepn B obpaTHoM TpybonpoBoae

MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae
MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B cuctemax TennonoTpebnexHns
CymmapHbIn pacxod B nogarollem Tpybonposoge
CymmapHbIn pacxog B obpaTHoM Tpy6onposoae
CyMMapHbI pacxoq Ha nognuTky

CyMMapHbI pacxof Ha cucTemy OTOMNSEHNS

Pacxopn Boabl Ha napannenbHble ctynedm TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpybonposoaa
Pacxog Boapbl Ha yTeukn M3 obpatHoro Tpybonposoaa
Pacxopg Boabl Ha yTe4dkn u3 cuctem TennonotpebneHns
[aeneHuve B nogatowwem Tpybonposoae

[asneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

TemnepaTypa B nogatowiem Tpybonposoae

TemnepaTypa B obpaTtHOM Tpybonposoge

0.459, I'kan/y
0.339, 'kan/y
0.100, 'kan/y
0.004, I'kan/y
0.01015, 'kan/y
0.00438, I'kan/u
0.00024, I'kan/y
0.00016, 'kan/y
0.00169, 'kan/y
18.135, T4
18.097, T/4
0.038, T/4
17.905, T/4
0.227, T4
0.00317, T/4
0.00317, T/4
0.03150, T/4
32.000, m
20.000, m
12.000, m
83.200,°C
57.981,°C

4.17. UcTouyHuK TennoBou aHeprum KotenbHasa BocTtoyHasn

KonuyecTtso Tenna, BblpGGGTbIBaeMOG Ha UCTOYHUMKE 3a 4acC

Pacxoa Tenna Ha cucteMy OTOMNEeHUs

Tennosble NoTepu B NogatoLlem Tpybonposoae
Tennosble noTepu B obpatHom Tpybonposoae

MoTepu Tenna oT yTeyek B nogatoLiemM Tpybonposoae
MoTepw Tenna oT yTeuek B o6paTHOM TpybonpoBoae
MoTepu Tenna oT yTeyek B cuctemax TensnionoTpebneHus
CymmapHbIn pacxog B nogatoLiem Tpybonposoge

CymmapHbIn pacxog B obpaTHoM Tpybonposoae

0.837, lkan/u
0.807, l'kan/v
0.01737, l'kan/™
0.00775, 'kan/y
0.00049, Nkan/u
0.00038, Nkan/u
0.00439, Mkan/u
41.846, T/v
41.758, T/v
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CyMMapHbI pacxoq Ha noanuTKy

CyMMapHbI pacxog Ha cuctemy OTonNeHns

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

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembin Hanop

TemnepaTypa B nogatowem Tpybonposoge

Temnepatypa B o6paTtHOM TpybGonposoae

0.088, T/4
41.840, T/v
0.00640, T/4
0.00640, T/4
0.07500, T/4
34.000, m
21.000, m
13.000, m
83.200,°C
63.310,°C

4.18. UcTouyHuk Tennosoun aHeprum KotenbHas 3anagHas

KonuyecTtso Tenna, BblpaGaTblaaemoe Ha UCTOYHWMKE 3a 4acC

Pacxop Tenna Ha cuctemy oTonneHus

Pacxog Tenna Ha cuctemy BeHTUNALUN

Pacxog Tenna Ha 3akpbiTble cuctemsbl [BC

Pacxog Tenna Ha LMpKynauuo

Tennosble noTepu B nogatoLiem Tpybonposoae
Tennosble noTepu B obpaTHOM TpybonpoBoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepun Tenna ot yTeuek B obpaTHOM Tpybonposoae

|_|0Tepl/l Tenmna oT yTedek B CuctemMax Tennon0Tpe6neH|/|;|

CymmapHbIn pacxo B nogatoLem Tpybonposoae
CymmapHbIn pacxoq B obpaTHoM Tpybonposoae
CymmapHbIn pacxoq Ha nognuTky

CyMMapHbI pacxof Ha CUCTeMY OTOMSMEHNS
CyMmapHbIn pacxod Ha CUCTEMY BEHTUNALMMK

Pacxog Bogbl Ha napannenbsHble ctynedmn TO

Pacxopg Boabl Ha yTeudkn u3 nogatowero Tpyéonposoaa
Pacxopn Boabl Ha yTeukun n3 obpatHoro Tpybonposoaa
Pacxop Boabl Ha yTeuvkn u3 cuctem Tennonotpebnenns
[aeneHue B nogatowem Tpybonposoae

[aeneHue B o6paTHOM TpybonpoBoae
Pacnonaraembli Harop

Temnepatypa B nogatoiem Tpybonposoge

Temnepatypa B obpaTtHOM TpybGonposoae

2.906, Nkan/v
2.367, Nkan/u
0.024, lkan/v
0.290, Nkan/v
0.002, lNkan/v
0.12873, kan/y
0.07472, T'kan/y
0.00372, l'kan/y
0.00268, Nkan/y
0.01289, 'kan/y
132.845, T4
132.522, T4
0.322, T/v
128.396, T/
1.201, T4
3.198, T/v
0.04964, /4
0.04964, /4
0.22283, T/v
50.000, m
18.000, m
32.000, m
82.300,°C
60.562,°C
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4.19. UcTouHuK TennoBou aHeprum KotenbHasa MNMpuypanbCckun

KonuyecTtso Tenna, Bblpa6aTbIBaeMoe Ha NCTOYHWMKE 3a 4acC

Pacxog Tenna Ha cucTemy OTOMNSEHNS

Pacxog Tenna Ha cMCTEMY BEHTUNALMMK

Pacxopn Tenna Ha 3akpbiTble cuctembl [BC

Pacxog Tenna Ha umpKkynsumio

TennoBble noTepu B nogatoLiem Tpybonposoae
TennoBble noTepu B o6patHoMm Tpybonposoae
MoTepw Tenna oT yTeyek B nogatoLiem Tpybonposoae

MoTepw Tenna oT yTeyek B o6paTHOM TpybonpoBoae

|_|0Tepl/l Tenna oT yTedek B CucrtemMax TeI'IJ'IOI'IOTp66J'IeHI/I$I

CyMMmapHbI pacxog B nogatoLlem Tpybonposoae
CyMMapHbIn pacxog B obpaTHoMm TpybonpoBoae
CymmapHbI pacxog Ha noanuTKy

CymMmapHbI pacxog Ha CUCTEMY OTOMIEHNS
CymMMmapHbI pacxog Ha CUCTEMY BEHTUNSALMM

Pacxog Bogpbl Ha napannernbHble ctynedn TO

Pacxopa Boabl Ha yTedkn 13 nogarowero Tpybonposoaa
Pacxog Bogpbl Ha yTeukn M3 obpartHoro Tpybonposoaa
Pacxoa Boabl Ha yTeykn 13 cuctem TennonotpebnexHus
[aeneHve B nogarwiem Tpybonposoae

[aeneHune B obpaTHOM Tpybonposoae
Pacnonaraembiin Hanop

Temnepatypa B nogatoLiem Tpybonposoae

TemnepaTypa B obpaTtHoM Tpybonposoae

3.867, Nkan/v
3.065, Nkan/v
0.113, Mkan/v
0.342, lkan/v
0.019, 'kan/y
0.16620, 'kan/y
0.13451, 'kan/y
0.00637, 'kan/y
0.00466, 'kan/y
0.01644, I'kan/y
178.970, T/v
178.512, T/v
0.458, T/4
166.441, Ty
5.809, T/4
6.635, T/v
0.08501, T/4
0.08501, T/4
0.28794, T/v
57.000, m
34.000, m
23.000, m
82.300,°C
60.838,°C
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Paspen 5. MogenupoBaHue Bcex BUAOB NepeKITioYeHUN,
OCYyLLEeCTBNAEMbIX B TENNOBbIX CETAX, B TOM YUCHE NepeKkntovYeHun
TensioBbIX Harpy3oK Mexay UCTOYHUKaMM TeNSI0BOU 3Heprumn

B cywecTtBytowen cucteme TennocHabxeHust r. MarHuToropcka OTCyTCTBYET BO3MOXHOCTb

NnepekntoyeHnst U pacnpeneneHns TennoBbIX Harpy3oKk Mexay MCTOYHMKaMMU TEeMnsIoBON SHEPTUM.

Paspgen 6. PacyeT 6anaHcoB TennoBOW 3HEPrum no UCTOYHMKaM
TEnsIOBOW 3HEPrMu U No TeppuTopuanbHOMY NpPU3HaKy

PacuyeTt 6anaHcoB TennoBow aHepruv npeacTtaeneH B naee 4.

Pasgen 7. PacyeT noTepb TennoBOW 3HEprum Yepes M3onsauuio
U C yTeuyKamu TensioHocuTens

PacyeT noTepb TENMOBOW 3HEPrMN Yepes N3onaumo TpybonpoBoaOB BLIMOMHEH AN pexuma
paboTbl MpM pacyeTHOW TeMmnepaType HapyXHOro BO3[yxa W pacyeTHOM TemnepaType B
nogatoLlemM TpybonpoBoae CornacHo TemnepatypHoOMy rpadouky.

Tennoeble noTepu B nogaroLLem n obpaTtHoM TpyGonpoBodax No MCTOYHMKAM NpeAcTaBreHbl

B Tabnuue 3.
Tabnuua 3. TennoBble NOTepy B NofawoLLeM n obpaTtHom TpybonpoBogax Mo UCTOYHMUKAM
Ne MoTepun Tennoson sHepruu, MNkan/y
HaumeHoBaHMe UCTOYHMKA

n/n B nopatoiwem Tp-ae | B obpaTtHom Tp-ae
1 T3 NMAO «MMK» 14,598 7,563
2 L3C MNMAO «MMK» 9,934 4,788
3 MCL, (kotenbHasa Ne5) - -

4 lNukoBas koTenbHas 8,591 5,107
5 LleHTpanbHas KoTenbHasa 4,384 2,566
6 KoTenbHas noc. «>KenesHoaopoXHUKOB» 0,925 0,585
7 KotenbHas «3anagHasa» 0,128 0,074
8 BrnoyHo-mogynbHasa koTenbHasi noc. «LleMeHTHbIN» 0,353 0,153
9 JlokanbHas koTenbHasa B 71 kBapTane 0,0003 0,0002
10 KoTtenbHas JleBobepeXHbIX OUUCTHBIX COOPYKEHUI - -
11 JlokanbHas koTensHas noc. MNMpuypanbckun 0,166 0,134
12 |KotenbHas MpaBobepexHbIX OUUCTHBLIX COOPYIKEHUIN - -
13 KoTenbHasa «BocTouHasa» 0,17 0,008
14 KoTenbHas «LUkonbHasa» 0,01 0,004
15 KotenbHas MOOY «[1/c Ne28» - -
16 KoTenbHasa «3arotoButenbHasa» 0,004 0,003
17 KotenbHas MY "KCAI™ - -
18 KoTtenbHas Y XXBU OO0 «Tpect MarHutocTpon» 0729 0,380

(BbIBOA M3 akcnnyaTaumm — 2023r.)
KotenbHas OOO "[omoBoKi-TeNn0" no yn.
19 - -
Jleconapkosas 93/1 c1p. 1
KoTtenbHas OOO "[JomoBon-Tenno" no yi.
20 - -
JleconapkoBas, 93/9
KoTenbHasa «MarHmtoropckoro
21 - -
ncuxoHeBponormyeckoro nitepHarta (MIMHW)»

22 KotenbHas AO «MKXIT-CutHo» - -
23 KotenbHas OO0 «MarHutoropckuin anesatop» - -
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Ne [MoTepu Tennosou aHepruu, Mkan/y
HavmeHoBaHVe UCTOYHUKa

n/n B nogatowiem Tp-ge B obpatHom Tp-ge

o4 KoTtenbHas OO0 «MarHuTtoropckuii 3aBog nNmBo- ) )
©e3ankoronbHbIX HANUTKOBY

25 KotenbHas OO0 «[MK MaknHTOLW» - -

26 KotenbHas OO0 «®abpuka KyxoHHOWU mebenn» - -

KoTtenbHas AO «I'pynna KomnaHui "Poccuinckoe
27 Monoko" dunuany MarHUTOropckui MOSTOYHbIN - -
KoMbBUuHat
o8 KoTtenbHas OO0 «MarHMToropckuii LUTamMnoBOYHbIN i i
3aBoa»
29 KoTtenbHaa CYTPH OAO «CneuaBtoTpaHc» OAO i i
«A3MPOM»

30 KotenbHble OO0 «baHHO-NpayYeyHoe X03ANCTBOY» - -

31 KoTtenbHas OO0 «Anbkop» - -

32 KoTtenbHas ®KY UK-18 N'YOCUH Poccum - -

33 KotenbHas OO0 «MarXonoa» - -

Pa3pen 8. PacuyeT noka3aTtenen HageXXHOCTU TenriocHabXXeHus

Moapo6HbIN pacyeT NokasaTenen HageXXHOCTU TENNOCHabXeHWs npeacrasneH B [Naee 11.

Paspen 9. lpynnoBble U3MeHEeHUs1 XapaKTepUCTUK OO HLEKTOB
(y4acTkoB TennoBbIX ceTen, noTpeduTenen) no sagaHHbIM
KPUTEPUAM C Lenbio MoAenMpoBaHNA pasfM4YHbIX
nepcneKkTUBHbIX BapMaHTOB CXeM TensfiocHabGXXeHuns

PacuyeT nepcnektMBHbIX Harpy3ok B «Zulu Thermo 8.0» M cOOTBETCTBEHHO noAbGop Mo
pasnuyHbIM NapameTpaMm AnamMeTpoB TENMOBbIX CeTel, ApoccenbHbIX Wanbd Ha notpebutensx,
AOMNONHUTENbHAA YyCTaHOBKA MNOLKAYMBAIOLLMX HACOCHbIX CTaHUMA W T.0., BO3MOXEH C
NCNOMb30BaHNEM PacYETHOro pexmma « KOHCTPYKTOPCKMIA pacyeT».

Llenbio KOHCTPYKTOPCKOrO pacyeTa 4BMAGeTCA onpefenieHne guameTpoB TpybonpoBoaos
TYNUKOBOM W KOMbLEBOW TEMNSIOBOM CETU NpU MPOMycke MNo HUM pPacyeTHbIX pacxo4oB npwu
3aJaHHOM (MM HEM3BECTHOM) pacrnofiaraeMoM Hanope Ha UCTOYHUKE.

HaHHasa 3agayva MmoxeT ObITb MCMOMNb30BaHa Npu:

— NPOEKTUPOBAHUS HOBbIX TEMSTOBLIX CETEW;

— NPV PEKOHCTPYKLMM CYLLECTBYIOLLMX TEMMNOBbLIX CETEN;

— Mpuv Bblgaye paspeLLeHnin Ha MNOAKIYEHME HOBbIX MOTpebuTenen K CyLlecTBYOLLEN
TEnnoBowu ceTu.

B kauyectBe WCTOYHMKA TennocHabXeHWss MOXeT BbICTynatb nboM y3en Ccuctembl,
Hanpumep, TennoBas kamepa. [Ons Gonee rmMbBkoOro pelleHus OaHHOW 3agadqv npegycmoTpeHa
BO3MOXHOCTb 3afdaHusi Afs KaXOoro yyacTka TennoBon ceTu nmbo onTumanbHOM CKOPOCTU
ABWXEHUSA BoAbl, MO0 yaenbHbIX MMHENHbIX NOTEPb Hanopa.

B pesynbTarte pacdeTta onpegensaloTca anameTpbl TPyGONpOBOAOB, pacrnonaraeMbliii Hanop B

TO4YKe MNOAKIMHYEHUA, pacxobl, NOTEPU HAMopa n CKOpPOCTUN OBUXEHUA BOAbl HA yHaCTKax CeTu.
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Paspen 10. CpaBHUTeNbHbIE Nbe30MeTpUuyeckme rpacpumkm
Ans pa3paboTku u aHanusa cueHapueB NepcrnekTUBHOro
pa3BUTUA TENNOBbIX ceTen

10.1. Nbe3omeTpuyeckue rpaduku paboTbl
TennoBbix ceten TAL NMNAO « MMK»

PacyeTHbIn nyTb Ona nbe3omeTpuyeckoro rpagpuka ot T3OL go YT-104 npuBedeH Ha
pucyHke 1.

MNMbe3omeTpuyecknii rpacomk No HanpaeneHuto oT TAL, ao YT-104 B 2022 r. npeacTaBneH Ha
pUCYHKe 2.

Mbe3omeTpuyecknii rpaduk no Hanpaenenuto ot TOL go YT-104 B 2034 r. npeAcTaBneH Ha
pucyHke 3.
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PucyHok 1. PacyeTHbin nyTb no Hanpaenenuto ot TOL, oo YT-104
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PucyHok 2. lNbe3omeTpuueckun rpacuk no HanpasneHuo ot T3, o YT-104 B 2022 .
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PucyHok 3. lNbe3omeTpuueckun rpacuk no HanpasneHuo ot T3, o YT-104 B 2034 .
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PacueTHbIn NyTb A4ns nbesomeTpudeckoro rpaduka ot TOL go TK-13 npuBeneH Ha pucyHke

Mbe3omeTpuyecknii rpaduk no HanpaeneHuto ot TOU go TK-13 B 2022 r. npeacTaBneH Ha
pPUCYHKe 5.
Mbe3omeTpuyeckmii rpaduk no HanpaeneHmo ot TAOU oo TK-13 B 2034 r. npeacrasneH Ha

pUCyHkKe 6.
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PucyHok 4. PacuyeTHbin nyTb no HanpasneHuto oT TOL, go TK-13
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PucyHok 5. lNbe3omeTpuueckun rpacuk no HanpaeneHuto ot T, go TK-13 8 2022 r.
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PucyHok 6. lNbe3omeTpuueckun rpacuk no HanpaeneHuto ot TAOL, go TK-13 8 2034 r.
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10.2. NMbe3omeTpunyeckue rpacumkm padboTbl
TennoBbix ceten LUAC NMNAO «MMK»

PacueTHbIn nyTb Ana nbe3omeTtpuyeckoro rpaduka ot LISC go TK-11 npuBeaeH Ha pucyHke

Mbe3omeTpuyecknii rpacpmk no Hanpaenenuio ot LOC go TK-11 B 2022 r. npeacTtasneH Ha
pucyHke 8.

Mbe3omeTpudeckuin rpacuk no HanpaenexHuio ot LUSC go TK-11 B 2034 r. npeacraeneH Ha
pucyHke 9.

|

PucyHok 7. PacyeTHbin nyTb no HanpaeneHuto ot LISC go TK-11
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PacueTHbIn NyTb Ansa nbesomeTpuyeckoro rpadpuka ot LUOC go TK-20 npMBegeH Ha pUCyHKe
10.

Mbe3omeTpuyeckmii rpaduk no HanpaeneHuto ot LUOC go TK-20 B 2022 r. npeacTaBneH Ha
pucyHke 11.

Mbe3omeTpuyeckmii rpacuk no HanpaeneHuto ot LUSGC go TK-20 B 2034 r. npeacTaBneH Ha

puUCyHKke 12.
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10.3. Nbe3omeTpuyeckune rpadmkm padboTtbl
TennoBbIX ceTen koTtenbHou MNMukoBas

PacyeTHbIn nyTb ANA nbe3oMeTpuyeckoro rpadpuka ot koTenbHowm [ukosas go TK-65
npueefeH Ha pucyHke 13.

lNbe3omeTpuieckuin rpadumk No HanpaBneHuto oT kotenbHoun lNukoBas oo TK-65 B 2022 .
npeacTaBrieH Ha pUcyHke 14.

lNbe3omeTpuieckuin rpadumk No HanpaBneHuto ot kotenbHon lNukoBas ao TK-65 B 2034 r.

npeacTtaBreH Ha pyucyHke 15.
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PacueTHbIn nyTb And nbesomeTpuyeckoro rpaduka ot kotenbHou [MukoBas go TK-15
npueeneH Ha puUCyHke 16.

Mbe3omeTpuyecknii rpaduk No HanpaeneHuto ot kotenbHoun lMukoeas go TK-15 B 2022 r.
npencrasneH Ha pUcyHke 17.

Mbe3omeTpuyecknii rpaduk No HanpaeneHuo oT koTenbHon lNMukoas oo TK-15 B 2034 .

npeacTaBfeH Ha pucyHke 18.
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10.4. Nbe3omeTpuryeckue rpacpumkm padoTbl
TennoBbIX ceTen KoTenbHon LieHTpanbHas

PacyeTHbIn nNyTb ONda Nbe3oMeTpuyeckoro rpaduka ot kotenbHon LleHTpanbHas go TK-1
npueeneH Ha pucyHke 19.

lNbe3omeTpuyeckuit rpacdunk No HanpaeBneHuto oT KoTenbHon LleHTpanbHasa go TK-2 B 2022 .
npeacrasrieH Ha pucyHke 20.

lNbe3omeTpuyeckuin rpacdmnk No HanpaeBneHuto ot KoTenbHom LleHTpanbHaa ao TK-2 B 2034 r.

npeacTasrieH Ha pucyHke 21.
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10.5. NMbe3omeTpunyeckue rpacmkm padboTbl
TENNOBbIX CETEN KOTeNbHOW noc. KenesHoaopOXHUKOB

PacueTHbIn nyTe  Ansg  Nbe3oMeTpuyeckoro  rpacmka  OT  KOTENnbHOW
YKenesHogopoxHukoB Ao YT-14.7 npuBedeH Ha pUcyHke 22.

noc.

lNMbe3omMeTprnyeckmii rpacmk No HanpaBfneHMo OT KOTernbHOW noc. YKenesHogopoXXHUKOB A0
YT-14.78 2022 r. npeacraBneH Ha pucyHke 23.

MNMbe3omMeTprnyeckmii rpacmk No HanpaBfeHo OT KOoTernbHOW noc. YKenesHogopOoXXHUKOB A0
YT-14.78 2034 r. npeacraBneH Ha pucyHke 24,
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PucyHok 22. PacyeTHbIn NyTb NO HanpaBneHuto oT KOTenbHOM noc. XXenesHoaopoxHukos o YT-14.7
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PucyHok 23. Nbe3omeTpuyeckunin rpadouk No HanpaBneHUIo OT KOTenbHOM noc. XKenesHoaopoxHUKoB Ao YT-14.7 B 2022 .
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PucyHok 24. Nbe3omeTpuyeckuin rpadouk No HanpaBneHUIo OT KOoTernbHON noc. XKenesHoaopoxHMKoB Ao YT-14.7 B 2034 r.
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Paspen 11. CpaBHUTenNbHbIe AaHHble (haKTUYECKUX, YTBEPKAECHHbIX
PEXUMOB U AaHHbIX 3NIEKTPOHHOM MoAenu

OnekTpoHHaa mogenb . MarHuTtoropcka Obina oTKanubpoBaHa MO MOMYYEHHbIM OT

TennocHabXaLWwmx opraHm3aumin gaHHbIM haktmydeckon paboTbl TEMMOBLIX ceTen 3a 21 AHBaps

2022 r. npu Temnepatype H. B. -24 °C. PesynbTathl KanmbpoBKn cBegeHbl B Tabnuue 4.

Heobxoanmbie cBeaeHUs: Anst KannbpoBKN 3MEKTPOHHON Moaenu Bbinu npegocTaBneHbl No

nctodHnkam TennocHabxenuna MAO «MMK» u MI tpect «Tennodwukaums». o octanbHbIM

opraHusaumsm Tpebyemble AaHHble He Bbinn NpefoCcTaBneHs..

Tabnuua 4 Pe3ynbtaTthl KannbpoBKu aneKTpoHHOM Moaenu r. MarHutToropcka

MapameTpbl rMapaBIMYECKNX PEXUMOB padoThbl
no pesynetatam PasHuua
Nno JaHHbIM .
haKTMYECKOro pexmma BbINOMHEHHON m/A
_ | KaNMBPOBKM 3. MOLENM | paCXO40M
paboTbl B OTONUTENBHbIN CHCTEMbI TEeMNoHOG
Ne MCTOYHMK TeNnoBom aHeprum nepuog 2022/2023 rr.
n/n | (MOLLHOCTM), MarncTpanbHbIA BbIBOA TeNnocHatieHua vTens s
[asneHune Pacxog |[daBnenne B| Pacxon an.
B noA./o6p. |TennoHocuTe| noAa./obp. |TennoHocut| MOAENn u
Tpy6-gax, | ns B noa. Tpy6-aax, | ens B nog. | paktuyec
(mBoA.cT./| Tpy6-me, |(mBom.cT./| Tpy6-pe, | kum (%)
M BOJ. CT.) (m3/4) M BOJ. CT.) (M3/4)
1 T3 MAO «MMK»:
Tennoeown BeiBog 4 Dy700 101/ 44 4995 101/ 44 4900 1,9
Tennosou BbiBOA 2 Dy1000 101/31 1310 101/31 1280 2.3
2 LU3C MAO «MMK»:
Tennosown BbiBOA 2 Dy600 86/ 39 1972 86/ 39 2024 2,6
Tennosou BbiBOA 2 Dy7000 86/ 39 1984 86/ 39 2083 4.8
3 MNukoBas koTenbHas 70/ 35 8444 70/ 35 8188 3,0
4 LleHTpanbHasa koTenbHas 67/31 1484 67 /31 1522 2,5
5 KorenbHas noc. 51/ 28 800 51/ 28 772 3,5
«Kene3HoaopoXXHMUKOB»
6 KoTenbHas «3anagHas» 50/18 130 50/18 132 1,5
7 BnoyHo-MogynbHas KOTernbHasi noc. 48/ 28 180 48128 179 0.6
«LleMeHTHbINY
8 | JlokanbHas koTenbHasa B 71 kBapTane 35/24 48 35 /24 47 2,1
9 KoTenbHas J'IeBo6epe>|<Hvb|x OUMCTHBIX | g,/ og 122 84/ 38 116 4.9
COOPYXXEHUN
10 ”°Ka”|‘3|”a" KOTErbHas roc. 57/34 186 57/34 178 4,3
puyypanbCcKui
11 KoTenbHas I'IpaBo6epe>Kyb|x OUMCTHBIX| /- /2 45 4732 45 0
COOpPYXEeHUI
12 KoTtenbHas «BocTto4Hasy 34/21 40 34/21 41 2,5
13 KotenbHas «LLUkonbHas» 32/20 19 32/20 18 4.9
14 KotenbHas MOOY «[/c Ne28» 20/ 14 53 20/ 14 53 0
15 KotenbHas «3arotoButenbHasn» 31/9 6 31/9 6 0
16 KotenbHas MY "KCAI™ 39/34 10 39/34 10 0
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Paspgen 12. UsMeHeHUs rmapaBnmMyecKnX peXxmmoB, onpeaensemblie
B nopsiake, yCTaHOBIEHHOM MeTOANYECKUMMU YKa3aHUAMMU
no pa3paboTke cxeM TennocHabXXeHus, ¢ y4eTOM U3MEHEeHUN
B cocTaBe 06opyaoBaHUA UCTOYHUKOB TEMNJIOBOU 3HEPIruu,
TEensIoBOM ceTu U TensionoTpebnsLWwmMxX yCTaHOBOK 3a nepuoa,
npeAwecTBYOWMN aKkTyanusauum cxemMbl TENNOCHabXeHus.

B npeablaywen Bepcun Cxembl TennocHabxeHusi r. MarHuToropcka oTcyTcTBOBan pasgen

«3NEeKTpPOHHaA MmoAesib», ANEeKTPOHHaA Mmoaesib 1 onncaHne rmapaBin4eCcknx pexxmmos.
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