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COCTAB PABOTbI

HanmeHoBaHue AOKYyMeHTa

Wndp

Cxema TennocHabXeHus ropogckoro okpyra ropoga Psasanu

Ha nepuopg Ao 2034 roga (aktyanusaumsa Ha 2024 ron)

61401.CT-NCT.000.000

ObocHosbigarwue Mmamepuaribl K CXeMe mernsiocHabXXeHus

20p0o0cKo20 OKpyaa eopoda PszaHu Ha nepuod 0o 2034 2oda

(akmyanu3auyusi Ha 2024 200)

maBa 1 «CyulecTBylollee nonoxeHne B cgepe nNpousBoa-
CcTBa, nepefaun u notpebneHns TennoBoW 3Heprun ang ue-

new TenniocHabXeHusa»

61401.0M-MCT.001.000

anJ'IO)KeHVIe 1 «TennoBsble Harpyskum u n0Tpe6neHV|e Tenno-

BOWN 3HEprun aboHeHTaMmn»

61401.0M-MCT.001.001

MpunoxeHune 2 «TennoBble CETUY

61401.0M-MCT.001.002

MpunoxeHune 3 «OueHka HagEeXHOCTM TENNOCHabXeHMa»

61401.0M-MCT.001.003

I'IpmnomeHme 4 ((CyLl_l,eCTByPOLLI,I/Ie rmagpaBiind4eckme pexnmbl

TENnoBbIX CEeTEN»

61401.0M-MCT.001.004

MpunoxeHune 5 «I paduyeckasn yactb»

61401.0M-MCT.001.005

MaBa 2 «CyuiecTBylollee M nepcrnekTuBHoe noTtpebreHne

TEennoBon QHEepPrnn Ha uenn TensocHabXxeHuns»

61401.0M-MCT.002.000

MpunoxeHne 1 «XapakTepucTuvka cylLlecTByolWen U nep-
CMNEKTUBHOW 3aCTPONKM U TEMSIOBOM Harpy3ku no afieMeHTam

TeppuUTOpPUanbHOro AeneHmsa»

61401.0M-MCT.002.001

maBa 3 «QnekTpoHHas MoAenb CUCTEM TEMNOCHA0XEeHUs»

61401.0M-MCT.003.000

Mpunoxenune 1 «Ipadunyeckas yacTb»

61401.0M-MCT.003.001

MaBa 4 «CyuwecTByloWMe U NepcrnekTuBHble GanaHcbl Ten-
NOBOW MOLLLHOCTM UCTOYHMKOB TEMNNOBOW SHEPTUUN U TENNOBOM

Harpysku notpedutenemn»

61401.0M-MCT.004.000

maBa 5 «MaCTep-nnaH pa3BuUTUA CUCTEM TennocHabXeHunsa»

61401.0M-MCT.005.000

maBa 6 «CyliecTByOWMNE N NEPCNEKTUBHbIE BGanaHcbl npo-
N3BOOUTENTbHOCTN BOAOMNOArOTOBUTENbHbLIX YCTAHOBOK U Mak-
cvMarnbHoOro notpebneHns TennoHocuTens Tennonotpebns-
IOLUMN YyCTaHOBKaMmM noTpebutenen, B TOM YMicrne B aBapun-

HbIX peXnumMax»

61401.0M-MCT.006.000

61401.0M-11CT.003.000
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HaumeHoBaHMe AOKyMeHTa

Wndp

maBa 7 «[lpegnoxeHns No CTPOUTENbCTBY, PEKOHCTPYKLINMY,
TEXHNYECKOMY NEPEBOOPYXKEHUIO U (UNN) MOAEPHU3AUUN UC-

TOYHUKOB TEMOBOM SHeprnm»

61401.0M-MCT.007.000

Mpunoxenue 1 «[ padunyeckas yacTb»

61401.0M-MCT.007.001

maBa 8 «[peanoxeHns No CTPOUTENLCTBY, PEKOHCTPYKLUN U

(vnn) mogepHM3aLMKN TENSOBLIX CETENY

61401.0M-MCT.008.000

Mpunoxenne 1 «Pe3ynbTaTbl rnapaBinYECKNX pacyeToB
(MporHo3mMpyemoe nNepcnekTMBHOE COCTOsIHWE CUCTEM Tenmo-
CHabXeHuna ¢ y4eToM peanusaunun MeponpusTUA CXembl Ten-

NOCHaGXeHUS)»

61401.0M-MNCT.008.001

MaBa 9 «[pegnoxeHns nNO nepeBoAy OTKPbITbIX CUCTEM
TENNoCHabXeHnst (ropsiyero BoOAOCHAOGXEHWs), OTAENbHbIX
Y4aCTKOB TaKMX CMCTEM Ha 3aKpblTble CUCTEMbl ropsivYero Bo-

JOCHabXeHunsA»

61401.0M-MCT.009.000

MmaBa 10 «[MepcnekTuBHbIE TONNMBHbIE BanaHCbI»

61401.0M-MCT.010.000

maBa 11 «OueHka HageXHOCTU TennocHabXeHUs »

61401.0M-MNCT.011.000

maBa 12 «O6ocHOBaHME UHBECTULMIN B CTPOUTENBLCTBO, pe-
KOHCTPYKLUMIO, TEXHUYECKOe nepeBoopyxXeHne n (unuv) mo-

AepHU3aLmio»

61401.0M-MCT.012.000

maBa 13 «/HauKaTopbl pa3sBuUTUA CUCTEM TeNNocHabXeHnsa»

61401.0M-MCT.013.000

MaBa 14 «LleHoBble (TapudHbIe) NocneacTBUA»

61401.0M-MCT.014.000

maBa 15 «PeecTp eguHbIX TennocHabxawwux opraHu3a-

Lnn»

61401.0M-MCT.015.000

MpunoxeHnue 1 «["paduyeckas yacTb»

61401.0M-MNCT.015.001

maBa 16 «PeecTp meponpusaTuin cxembl TENSTOCHAOXEHNS»

61401.0M-MCT.016.000

MmaBa 17 «3amMeyaHuss U NPeanoXeHUss K MPOEKTY CXEeMbI

TEenmnocHabKeHusa »

61401.0M-MNCT.017.000

maBa 18 «CBOOHbIN TOM U3MEHEHWI, BbIMOSIHEHHbIX B aKTy-

aHMSMpOBaHHOVI CXeme TennocHabXeHus»

61401.0M-MCT.018.000

maea 19 «OueHka a3konornyeckon 6e3onacHocTU Tenno-

cHabxeHusa»

61401.0M-MCT.019.000

61401.0M-11CT.003.000




OB0CHOBbIBAIOLUME MATEPUATLI K CXEME TENNOCHABXEHWA TOPOACKOIr0 OKPYIA FTOPOOA PA3AHU HA NEPMOA A0 2034 rOQA
(AKTYANIU3ALIMA HA 2024 TOf). FNABA 3 «3NEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

COAEPXAHME

1 OG6LLee HazHa4YeHe 3NEeKTPOHHON MOAENN CUCTEM TennocHabXeHUs rOPOACKOro

OKPYTa FOPOLA PABAHM ...ttt ettt sttt et s r b ne e nenne e 7
2 AxTyanu3aums 3NeKTpOHHON MOAENW CUCTEMbI TENTOCHabKeHMA ropoaCcKoro okpyra
(0] o o) b= T e Ec = T SRS RSRSRSN 9
3 OnucaHme NPOrPAMMHOTO KOMIITIEKCE ...veuvvereerereeersessesersassesessessesessesessessesssseseesessensesessensns 11
3.1 OOLUME MOTIOMKEHUS .....ceveveevecreeireereesteesteeteessesseessesseessesssessessssssesssessesssessesssessessessssssesnes 11
3.2  Cepsep reoMHOOPMaUNOHHON CUCTEMBI ZUIU ......ccoeeruireeirieiriirieiees e 11
3.2.1  OCOBEHHOCTU ZUIUSEIVET ..ottt 12
3.3  WHcTpymeHTanbHas reouHgopmarlmoHHas cuctema MMC Zulu ..........oeeeeeeeeneeeee. 14
3.3.1 BO3MOXKHOCTU [TUC ZUIU ...t 15
3.4  WHcTpyMeHTanbHas reouHgopmMalmoHHas cuctema MMC Zulu ... 23
3.4.1 [locTtpoeHne pacHeTHON MOAEMNN TEMITOBOM CETM....ccuerueruereereereereereeseeseeseeseeseenes 24
3.4.2 Hanago4HbIN PACUET TEMITOBOM CETU ...cueeeeeiereereeseeseeseesseseeseessessesssssessssssssssenses 31
3.4.3 [10BEPOYHDBIN PACYET TEMIOBOM CETU ..oovveieieiesiesiestesiessessessessessessessessessessessessesns 32
3.4.4 KOHCTPYKTOPCKUN PACHET TEMMOBOM CETW.....ecueererriererrensessensessesseeseesessssseesesssesens 32
3.4.5 PacyeT TpebyeMon TeMNEPATYPbl HA UCTOUHUKE .......cverereerereeeereneesenseseeseseeens 33
3.4.6 KOMMYTALMOHHDBIE BAMAUN ......oveieieiinieriesiesie st sse et e e e e 33
3.4.7 T[1b€30METPUHECKUM TPAGIMK. ....eeuevereeneriaeerereenersesseessessesessesessessesessessessssessesessenenns 33
3.4.8 Pac4eT HOpMaTUBHbLIX MOTEPb TEMMA YEPES MUBOTTALMIO ..oveveeeierererieesenieneens 34
3.49 «PykoBoacTtBo nonb30BaTensl [NC ZULU» ..., 35
3.4.10 «PykoBoactBo nonb3oBatens ZULU-THERMOM ..........cocovvevvevccececcecee 35

4 OneKTpoHHas MOoAEMb CYLLIECTBYIOLLEN CUCTEMbI TEMNNOCHADXEHUS. ATanbl
= Q2= T2 T 1 L TSP 36

4.1  WHdopmaumnoHHo-rpadmyeckoe onncaHme o6bEKTOB CUCTEMbI TEMMOCHAGXKEHNS 36

4.2  Otnagka u KannbpoBKa 3MEKTPOHHOM MOLETIN ........cceeeeeeeeeeesieeeessessessessessessessenens 38
5 3nekTpoHHas Moaenb NepCrneKTUBHOM CUCTEMbI TEMITOCHADKEHMS ........covveverereereeennns 41
6 [OKYMEHTbI MO aKTyarnM3ampoBaHHOM INEKTPOHHON MOLEMM .....ccevvevverrerierieriesiesiessessesnens 42

61401.0M-11CT.003.000 4



OB0CHOBbIBAIOLUME MATEPUATLI K CXEME TENNOCHABXEHWA TOPOACKOIr0 OKPYIA FTOPOOA PA3AHU HA NEPMOA A0 2034 rOQA
(AKTYANIU3ALIMA HA 2024 TOf). FNABA 3 «3NEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

NMEPEYEHb PUCYHKOB

PucyHok 3.1 - BcTpoeHHbIN KIMMEHT TNC Zulu — ZUIUSEIVET .......c.coeeeeeieieesee e 12

PucyHok 3.2 - W3obpaxeHne HeCKOnbKMX COCTOAHWUMA YYacTKOB, 3adaBaeMblX pPasHbIMu

0122101 = TSR PS 24
PrcyHOK 3.3 - OB0OLLEHHBIN MOTPEOUTEND .....veueviieuieresiesisieseesesiesessesseessesaesesseseesessessesessensssessesensas 26
PUCYHOK 3.4 = LLTTT .ttt nn e 26
PUCYHOK 3.5 — TTEPEMDBIUKA.......ccvieiuiieisieieesie ettt n e enenneneas 27

PucyHok 3.6 - CoeamHeHve Mmexay nogarowmm TpybonpoBogoM OOHOMO ydacTka M obpaTHbIM

TPYOONPOBOAOM APYTONO YHACTKA c..vvereeereseseesesesseseessesesessasessssesessssessssssasessssesessesessssssessssssessssssensass 27
PUCYHOK 3.7 - HACOCHAA CTAHLIMS ...ttt st st sttt sttt naennennenne s 27
PUCYHOK 3.8 - [be30METPUHECKMNE TPAMMKU ...ttt 28
PucyHok 3.9 - HanopHO-pacxogHas XapaKTEPUCTUKA HACOCA......ccurueererrereresseseressesesessesesessesesens 29
PrcyHOK 3.10 - [IpOCCENUPYIOLLINE YCTPOMCTBA ....uvuvveneeerirereesesessesessssesessssesessssesessssensssssessssesensssens 29
PUCYHOK 3.11 - [IPOCCEMBHASA LUANMDA .....c.ecueveneeresieistesiesesteseesesteessesaesessesaesessesaesessessssesassessensssessenens 30
PUCYHOK 3.12 - PEMYNATOP OABIEHMS......ceueeieeiieieeeeieee e saesae e sse e s sae e ssesaesaessessessessessessessessessessens 30
PucyHOK 3.13 - [1be30METPUHECKUM TPAMDMIK ...t 34

PucyHok 4.1 - BuayanbHoe oTobpakeHne anekTpOHHOM MOAENu ropoAcKoro okpyra ropoga

P ABAHY e e e e e e e e ———eeae——eeaae——eeeaa——aeeaaa——eeaaa——aeeaaaeeeeaa—eaeeaaeeeeaaneas 37

61401.0M-11CT.003.000 5



OB0CHOBbIBAIOLUME MATEPUATLI K CXEME TENNOCHABXEHWA TOPOACKOIr0 OKPYIA FTOPOOA PA3AHU HA NEPMOA A0 2034 rOQA
(AKTYANIU3ALIMA HA 2024 TOf). FNABA 3 «3NEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

NMEPEYMEHb TABJIUL
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TennocHabkeHns1 ropofCckoro okpyra ropoga PsizaHu gns otonuTensHoro (3MMHero) nepuoaa
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TEMNOCHABXEHWA OPOACKOIrO OKPYIrA FTOPOOA PA3AHU HA NEPUOA 00 2034 rOQA
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1 OBLUEE HASHAUYEHME 3JIEKTPOHHOU MOOEJIU CUCTEM
TEMNMOCHABXEHMA rOPOACKOIo OKPYrA rorogA PA3AHU

ONeKTPOHHass MoAenb CUCTEMbI TENocHabXeHus ropoackoro okpyra ropoga Psasanum
paspabaTtbiBanack Ha 6ase nporpaMmHo-pacyeTHoro komnnekca «ZULU» (ganee no Tekcty
OM) B uensx:

e CO3[aHUs eguHON WHMOPMAaUMOHHOM MnaTtdopMbl NO cUCTeMaM TennocHabXeHns

ropoaa;

e MoOBbILWEHNS 3PPEKTUBHOCTM MHOPMALIMOHHOrO obecnevyeHmnst MPoLLEeCcCOoB NPUHATUSA
peLleHnin B 06ractu Tekywero oyHKLNOHMPOBAHUA 1 NEPCMNEKTUBHOIO pasBUTUS CU-
CTEMbIl TENSIOCHADXeHMs ropoaa;

e MPOBEAEHUs eaAVHON NONMUTUKN B OpraHn3aLummn TekyLlen AeaTenbHOCTU NpeanpusaTi
N B NEPCMNEKTUBHOM Pas3BUTUM BCEN CUCTEMbI TEMNOCHA0XEHMSI rOpoaa;

e obecneyvyeHuns yCTOMYMBOro rpagoCTPOUTENBHOIO pasBUTUS ropoaa;

e pa3paboTku Mep Ansi NOBbILLEHNST HAOEXHOCTN CUCTEMbI TEMIOCHAOXEHUSI rOPOAa;

o MWHUMM3ALMM BEPOSTHOCTM BO3HUKHOBEHNSA aBapUMHbLIX CUTyaUuUi B CUCTEME TENIIO-
CHabXeHus.

AKTyanuanpoBaHHasa 9fekTpPOHHas MOAENb npeaHasHavyeHa ans pelleHns CreayoLwmx

3apauv:

e CoO3gaHus oOLLEropOaCKON 3MEKTPOHHOM CXEMbl CYLLECTBYIOLLMX U NEPCNEKTUBHBLIX
TENoBbIX CETEN N OOBLEKTOB CUCTEMbI TEMSNOCHABXEHNSA ropoaCKOro OKpyra ropoga
Pa3aHb, NpMBA3aHHbIX K KapTe ropoaa;

e ONTMMM3AUMM CYLLECTBYIOLLEN CUCTEMbBI TEMNOCHAOXEHNA (ONTUMMU3aUMsa rMgpaBnu-
YECKMNX PEXUMOB, MOAENMPOBaAHUE nepepacnpeneneHns TENNOBbIX Harpy3oKk Mexay
WCTOYHUKaAMK, ornpeaerneHne onTuMarnbHbIX OUAMETPOB MNPOEKTUPYEMbIX U PEKOH-
CTPYMpPYEMBbIX TEMNSIOBbLIX CETEN U TEMNNOCETEBLIX OOBLEKTOB U T.4.);

e MOOENUPOBAHUS NEPCMNEKTUBHbIX BapuaHTOB Pa3BUTUS CUCTEMbI TEMNOCHAGXEHWS
(cTpOUTENBCTBO HOBLIX W PEKOHCTPYKUMST CYLLECTBYHOLUMX MCTOYHMKOB TEMSIOBON
3HEeprnm, nepepacnpeneneHne TenmnoBbIX Harpy3oKk Mexay UCTOYHMKaMK, onpegene-
HMe BO3MOXXHOCTWU MOAKIIOYEHMST HOBbIX NOTpebutenen TennoBon 3Hepruun, onpeae-
NieHne onTMMaribHbIX BapUaHTOB KA4YE€CTBEHHOIO M HaOEeXHOro obecneyeHus Tenno-

BOW 3Heprven HoBbIX NoTpedbuTtenen n 1.4.);

61401.0M-11CT.003.000 7
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e OfepaTMBHOIO MogenMpoBaHNa obecneyeHns TeNIOBON aHepruen notTpedbuTtenen npum
aBapUNHbIX CUTYaLUSX;

e 0OrnepaTMBHOro NoydYeHns MHPOPMaLNOHHBIX BbIGOPOK, CpPaBOK, OTYETOB MO CUCTe-
M€ B LLeJIOM MO CUCTEME TENNOCHabXeHNsi ropoaa 1 No OTAENbHbIM €€ 3rieMeHTaM;

e MOHUTOPWHI Pa3BUTUSI CXEMbI TEMMNOCHAOXEHNS rOPOACKOro okpyra ropoga PssaHu;

e obecrneveHne exerogHon akTyanu3aunm CXeMbl TENNOCHAbXEHNs1 TOPOACKOro oKpyra
ropoaa PsizaHu, B cootBeTcTBUMM ¢ ©3-190 «O TennocHabxeHnn» n NoctaHoBneHneM

MpasutenbctBa PP Ne 154,

61401.0M-11CT.003.000 8



OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TEMNOCHABXEHWA OPOACKOIrO OKPYIrA FTOPOOA PA3AHU HA NEPUOA 00 2034 rOQA
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2 AKTYANU3ALUA NEKTPOHHOW MOAENU CUCTEMbI
TEMNMOCHABXEHMA rOPOACKOIOo OKPYIrA rorogA PA3AHU

B pamMKax aktyanusauumm Cxembl TennocHabXXeHnsa B 4acTu SJ'IeKTpOHHOf/'I mMonenn Bbl-

NOMHeHbl criegytoLme paboTbi:

e BbiBEpKka M COOTBETCTBYIOLLIAA KOPPEKTUPOBKa TPACCUPOBKU U XapaKTepUCTUK
TenJsioBbIX ceTe|7| no ﬂpe)J,OCTaBJ'IeHHbIM OaHHbIM TeI'IJ'IOCH86>KaPOLLl,I/IX opransa-
Lmn;

e BbIBEPKA U COOTBETCTBYHOLLAA KOPPEKTMPOBKA MOAKITHOYEHHbIX NOTpebuTenen B

COOTBETCTBMN C NpenocTtaBiieHHbIMA Gazamn aboOHEHTOB TennocHabXatoLwmx

opraHusauumn;

° KaJ'II/I6pOBKa SJ'IeKTpOHHOIZ mMmogenn no (*)aKTI/I‘-IeCKMM OaHHbIM U3 CYTOYHbLIX BE-

AOMOCTEN UCTOYHMKOB TEMSTOBOW SHEeprun.

AKTyanuanpoBaHHas 3f1EKTPOHHas Mogesb CUCTEMbI TEMMOCHAOXEHNsS1 FOPOACKOro OKpy-
ra ropoga PsasaHun obecneumBaeTt BbINONHeHME Bcex TpeboBaHUW, NpeabsBnseMblX K drek-
TPOHHBbIM MoJensiM B COOTBETCTBMM C [locTaHoBneHnem [lpasutenbctBa PP Ne 154 ot
22.02.2012 «O TpeboBaHUsAX K cxemam TennocHabxeHus, NopsaaKy ux paspaboTku u yTeep-

xaeHuna» (ganee lNocraHoBneHue)

a) rpachuyeckoe npeacTaBreHVe OOBHEKTOB CUCTEMbI TEMOCHAGKEHUS C NPUBA3KOA K
TonorpadMyeckort OCHOBE MOCENeHNsl, TOPOACKOro OKpyra U C NMofHbIM TOMOMOrM4YeckM Onu-

CaHWeM CBA3HOCTU OOBbEKTOB;
0) nacnopTu3auunio 06bEKTOB CUCTEMbI TEMNOCHAOXEHUS;
B) NacnopTM3aumio N ONncaHne pacHeTHbIX EAVHUL, TEPPUTOPUANbHOIO AENeHNs;

F) FMﬂpaBﬂMHeCKMVI pacyeT TennoBblX ceTen nobon cTeneHn 3akorbLOBAaHHOCTU, B TOM
yucne FM,D,paBﬂMLIeCKMVI pac4yeT npu COBMECTHOM pa60Te HECKOJSTbKMX UCTOYHWKOB TEMIoBOW

SHEPrMn Ha eQUHYI0 TEMNJIOBYHO CETb;

JJ,) mMmoaennposaHne BCeX BMaoB nepeKmoquMM, OCyLLECTBNAEMbIX B TEMJIOBbIX CETAX, B

TOM Yucne nepeKnroquMVl TEenNOoBbIX HArpy3oK Mmexay NCTOYHUKaMn TENnoBomn SHEPIrnu;

e) pacyeT HGanaHcoB TEMyI0BON 3HEPTUM MO UCTOYHMKAM TEMSOBON SHEPrMKU 1 MO Teppu-

TOpUarbHOMY NpPU3HaKy;

61401.0M-11CT.003.000 9
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X) pacyeT noTepb TENSI0BON IHEPrM Yepes N30NALUI0 N C yTedKaMu TEMOHOCUTENS,
3) pacyeT nokasarenen HageXXHOCTN TENJTOCHAbXXeHS;

W) rpynnoBble N3MEHEHNS XapaKTEPUCTUK OOBbEKTOB (Y4acTKOB TEMMOBbLIX CETEN, NOTpe-
OouTenei) No 3adaHHbIM KPUTEPUSIM C LIENbH MOAENUPOBaHMS PasnyHbIX NepCnekTUBHbIX

BapMaHTOB CXeM TennocHabxeHus;

K) CpaBHUTESNbHbIE NbE30METPUYECKME rpadvkM AN pa3paboTky M aHanmsa cueHapues

NepcnekTMBHOro pa3BUTnA TenJ10BbIX ceTen.

B pamMKax aktyanu3auumm CxXembl TEnnocHabXeHns1 B YacTu SJ'IeKTpOHHOI7I mMoaenn Bbl-

NOJiHeHb! cneayouine pa6OTbI .

e cosfaHvne moaenbHoun 6asbl — «ts_2023» - akTyanuanpoBaHHas mogernbHas 6a-

3a o cyulecteyrouieMy COCTOAHUKO CUCTEMDbI TennocHabXeHus;

e BbIBEPKa U COOTBeTCTByEOLIJ,aFI KOPPEKTUPOBKA TPACCUPOBKN N XapPaKTEPUCTUK
TennoBbIX ceTen no npegocrtasiieHHbIM OaHHbIM TeI'IJ'IOCH86>Ka}OLL|,I/IX opraHumsa-
Lmn;

e BbiBEpKa n COOTBeTCTByEOUJ,aFI KOppeKTnpoBKa NOoAKIMHOYEHHbIX I'IOTpeﬁl/ITeJ'IeVI B

COOTBETCTBUM C NpenocTtaBii€HHbIMA Gazamn abOHEHTOB TennocHabXaroLmx

opraHusauum;

° KaJ'II/I6pOBKa SﬂeKTpOHHOVI mMmogenn no (*)aKTVI‘-leCKI/IM AJaHHbIM U3 CYTO4YHbIX BE-

AOMOCTEN UCTOYHMKOB TEMIOBON SHEepruu,

e B COOTBETCTBUM C MacTep-rniiaHOM co3gaHne I'IepCI'IeKTVIBH017I mMopgenbHon 6asbl

Ha nepuog ao 2034 roga —«ts_2034y;

e [ipoBedeHne rmgpasiiM4eCKnxX pacyeToB AJ1A OUEeHKU NepCrnekTMBHOro COCTOA-

HUSA cucTeMbl TennocHadbxerus go 2034 roga.
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wme nonoXxxeHmn

B kayectBe 6a30BOro nmporpammHOro obecneveHns ansi peanusauumn Co3gaHus Onek-
TPOHHOW MOLENM CUCTEMbI TENNOCHAOXEHNS ropoaa UCMONb30Barcsa NPOrpaMmMHO-pPacHeTHbIN
komnnekc ZULU.

B aaHHOM pasfgene npencrasneHo KpaTkoe onncaHne yHKLMOHaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MOAyrnen nporpammMHo-pacyeTHoro komnnekca ZULU, Heobxoammblx ons akcnnya-
Tauum OM:

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

e WHCTpPYMEHTanbHas reonHdgopmaumnoHHas cuctema MMC Zulu;

e aKkeT pacyeToB ceTen TennocHabxeHns ZuluThermo;

3.2 Cepsep reomHchopmaumoHHon cucremsl Zulu

ZuluServer - cepep 'MC Zulu, npeaocTtaBnsoLWmnin BO3MOXXHOCTb COBMECTHON MHOrO-
Nnorb30BaTeNbCKon paboTbl C reogaHHbIMU B JTOKaNbHOM CETU U rnobanbHon ceTn MHTepHeT.

[ocTyn K cepBepy ocyuiectenaetca Yyepes nportokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb UCKIMIOYUTL PannoBbl AOCTYN KNMeHTa K JaHHbIM Ha cepeepe. KnueHTy Heao-
CTynHa nHdopmMauunsa 0 PU3NYECKOM XPaHEHUN OaHHbIX U OTCYTCTBYET BO3MOXHOCTb UX He-
CaHKUMOHMPOBAHHOMO U3MEHEHNSI.

Takke eCTb BO3MOXHOCTb pasrpaHuynTb OOCTYN K JaHHbIM MeXay Mnorb3oBaTensamu.
Cuctema napornen u npas No3BOnsieT NPeAoCTaBnAaATb Pa3HbIM NOMb30BaTENSAM pasfuyHbIe
BO3MOXHOCTU U OrpaHU4eHnsa ans goctyna n paboTbl C AaHHBbIMMU.

MC Zulu, coxpaHsas Bce BO3MOXHOCTM HacTornbHom Bepcun [TVIC, nmeeT BCTPOEHHbIN
KNueHT ZuluServer n MOXeT OTKpPbIBaTb KapTbl, CIOU, NPOEKTbI U apyrme gaHHble Zulu Kak ¢
NOKarbHOW MaLlUWHbI, TaK U C yaaneHHOoro KoMnbkoTepa, rae yctaHosneH ZuluServer.

Ans Toro, 4tobbl NOAKNIYUTLCA K cepBepy ZuluServer 4OCTaTOMHO ykasaTth ero IP aa-
pec, NMbo MMs KOMMbOTEPA B FIOKANIbHON CETU UMK XXe UMSI JOMEHA, eCrin cepBep pacnono-

XEeH B CeTn MHTepHGT.

61401.0M-11CT.003.000 11
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PucyHok 3.1 - BctpoeHHbIn knueHT FTUC Zulu — ZuluServer

3.2.1 OcobeHHocTu ZuluServer

Adpecayusi 0aHHbIX

MMC Zulu B cBoewn paboTte ¢ AaHHbIMK UCMONb3YET NyTb K ddannam Crnoes, KapT, Npoek-
TOB 1 OpYrux, 3TW AaHHble npeacTaBnsaowmm. MyTb K danny MoxeT ObiTe NoKanbHbIM TUNa
«C:\Zulu\Buildings.b00» unu cetesbiMm Buaa «\\server\C\Zulu\Buildings.b00». [ins goctyna xe
K JaHHbIM Ha cepBepe, Zulu nonbayetcsa agpecom pecypca URL (uniform resource location)
Buaa «zulu://server/buildings.zl». NMNogobHo Tomy, kak Beb-6pay3ep mcnonb3yetr URL ansa go-

cTyna K cTpaHuuam Beb-canta, 'MC Zulu ucnonb3syet ceor tun URL gns agpecaumm K gax-

HbIM Ha cepBepe ZuluServer.

HanoxxeHue crnoee ¢ pa3Hbix cepeepoes
MC Zulu paeT BO3MOXHOCTb paboTatb OQHOBPEMEHHO C KapTamu U CIIOSIMU C pasHbIX

CcepBeEpPOB 1 HaKnagbiBatTb B ofHom KapTe cJjion C NoKanbHOW MalUnHbI U CNon ¢ cepeepa apyr

61401.0M-11CT.003.000 12
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Ha Apyra B NPOM3BONbHOM NMOPSIAKE.
Hanpvmep, Ha KapTy MECTHOCTV B BWUAE CIOEB, 3arpy)KEHHbIX C yAareHHOoro cepeepa

(oonycTum, 13 VMIHTEpHETa) MOXXHO HanoXuTb NiaH NPeanpusTus ¢ cepeepa AaHHOro npes-

NPUATUS, a NOBEPX PAaCMONOXUTb CXEMY WHXKXEHEPHbIX KOMMYHUKALIMA, PACMONIOXEHHYHO Ha

KIMMEeHTCKOW MaLluHe.

MHuozononb3o0eamesibckoe pedakmupoeaHue
ZuluServer naer BO3MOXHOCTb OOHOBPEMEHHOrO PEenaKTUPOBAHUS OOHUX U TeX e
rpadmyeckmx n TabnuyHbIX AaHHbIX HECKOMNbKMMM nonb3oBaTensmu. MNpu aTom Begetcst He-

3aBUCUMbIV OJ151 KXO0ro nosib3oBaresnsi XypHan oTkarta.

Aemomamu4eckoe o6Ho8/1eHuUe Kapmbli
|_|pI/I M3MEeHeHN OaHHbIX OAHMM W3 KIMMEHTOB, cepBep oroBewaeTr BCeX KIMMEHTOB,
Norb3yHLNXCA B AaHHbIM MOMEHT 3TUMU AaHHBLIMW, YTO npuBOoANT K aBTOMAaTtn4e€CKkomMy 00-

HOBJTEHNIO JaHHbIX HA KapTe.

IMy6nukayusi 0aHHbIX

ZuluServer cnnaHMpoBaH Tak, YTOObI AaTb BO3MOXHOCTb ObICTPO M NPOCTO OnybnmKo-
BaTb [aHHble, co34aHHble C MOMOLLbI HacTornbHon Bepcun MC Zulu. dnsmnyeckmnn popmart
AaHHbIX MPU 3TOM He MeHseTcs. [JOCTaTOMHO C NOMOLLLIO YTUNMUTBI NOATOTOBKM AaHHbIX MU
BPYYHYIO HacTpOUTb CCbINKM AN cepBepa ZuluServer n AaHHble CTAHOBATCS OOCTYMNHbIMU B
cetun. [NogobHo Beb-cepBepy, cepeep Zulu No 3anpocy C KIMEHTCKOro MecTa HYy»XHOro pecyp-

canpenoctaBnT gaHHbIE, CONOCTaB/1E€HHbIE C 3TUM PEeCYpPCOM.

AOMuHUCcmpupoeaHue OaHHbIX

ZuluServer npegocTaBnseT BO3MOXHOCTb Pa3rpaHNynTb OOCTYN K AaHHbIM U Ha3Ha4UTb
pasnuyHble NpaBuna n npaBa gocTyna K HUM. MoXHO NpegocTaBUTb Kak aHOHUMHBIN OOCT Y-
na K AaHHbIM ONs LWWPOKOW MyONUKK, Tak U OfpaHNYUTb ero Anst Y3KOro kpyra nonb3oBare-

nenm, onpenenme Onada Kaxanoro n3 HMX Kakme onepauumm ¢ AaHHbIMU eMy pa3peLlleHbl.

Web-cnyx6b1 WMS u WFS

ZuluServer nossonset pabotarb ¢ AaHHbIMK cepBepa no cneundukaunam WMS 1.1.1,

61401.0M-11CT.003.000 13
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WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspaboraHHbimm OGC
(Open Geospatial Consortium).

Web-cnyx6a WMS nossongaet otobpaxaTtb CNou 1 KapTbl CepBepa Ha KnNueHTax, noa-
aepxvsatowmx cneyndmkaumm WMS, B yactHocTu, Zulu, Google Earth, Google Api, Open
Layers, Yandex Map, Maplinfo, ArcGIS u gp.

Web-cnyx6a WFS obecneunBaeT 4oCTyn K BEKTOPHON M CEMaHTUYECKON MHpopMaLmm

cepBepa and KnnmeHToB, nogaep>xXmBarollinx AaHHYO CI'IeLl,I/IqDI/IKaLI,I/IlO.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

[MpaBa gocTyna K cepBepHbIM AaHHbIM O NOMb30BaTENs Uy rpynnbl Nofib3oBaTernen
MOXHO OrpaHny4nTbL 00nacTbio, 3a4aHHOM MPOCTbLIM UITM COCTaBHbLIM MOSIUIOHOM.

Ecnu BBegeHO Takoe orpaHvyeHue, TO MONnb3oBaTeflb CMOXET OoTobpaxaTb Crou u

ornepupoBaThb AaHHbIMW TONbKO B Npeaenax ykazaHHo obnacTtu.

Aemopu3ayus Windows
Mpu coeanHeHumn ¢ ZuluServer BO3MOXHO MCMNOMb3oBaTh yyeTHble ceegeHns Windows
ANS aBTopM3auuun nonb3oBaTens Ha cepeepe, Kak 310 Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBarento He HY>XHO NOCTOAHHO BBOAUTb JIOTMH U NMapOrib.

3.3 MUHcTpymeHTanbHasa reomHcgpopmauoHHasa cucrema N’MC Zulu

MMC Zulu - HCTpyMeHTanbHasi reoMHopMaLMOHHas cucTema At CO34aHUs SNEKTPOH-
HbIX KapT, NIIaHOB M CXeM, MH(OPMAaLMOHHO-CMPaBOYHbLIX CUCTEM, BKIHOYAsh MOAENMPOBaHNe

NHXEHEePHbIX KOMMyHMKaLlMVI N TPAHCMNOPTHbIX CUCTEM.

"eonHdopmaLmoHHasa cuctema Zulu npegHasHadeHa ans paspabotkm TMIC npunoxe-
HWUIA, TPebYOLLNX BU3yanusaumm NPOCTPaHCTBEHHbIX JaHHbIX B BEKTOPHOM M pacTpOBOM Buae,

aHanmsa nx Tononormm 1 nx CBA3N C CeMaHTUYECKMMKN BazaMmn LaHHbIX.

C nomolwubto Zulu MOXHO co3aBaTb BCEBO3MOXHbIE KapThbl B reorpadoMyecknx npoeKLu-
SIX, UK NiaH-CXeMbl, BKIOYas KapTbl M CXeMbl MHXXEHEPHbIX CETEN C Noaaep>KKON UX TOMono-
rmn, pabotatb ¢ GOMbLUMM KONMYECTBOM PacTpOB, MPOBOANTL COBMECTHbIN CEMaHTUYECKUIA 1
NMPOCTPaHCTBEHHbIA aHanu3 rpaduyecknx U TabnUYHbIX AaHHbIX, CO3aaBaTb pasfnyHble Te-

MaTU4ECKNE KapTbl, OCYLLECTBINATL SKCMOPT N UMMOPT AaHHbIX.

- eu4otommcrosso. 14
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MC Zulu nossonseTr MMNopTUPOBaTb AaHHblIE U3 TakMxX nporpamm kak Maplnfo, Auto-
CAD Release 12, ArcView. B pesynbtare nmnopta 6ygyTt nonyyeHbl BEKTOPHbIE CITON C FOTO-
BbIMM O6bEeKTamMu, NPy 3TOM BCE XapaKTEPUCTUKU, Takne Kak Mmaclitab, useT n npoyve byayt
CoxpaHeHbl. Ecnu k obbektam B obMeHHOM dhopmaTe bObina npukpenneHa 6asa gaHHbIX, TO

OHa TaK e uMnopTupyertcs B Zulu.

Momumo umnopTta Zulu MMeeT BO3MOXHOCTb JKCMOpTa rpadmMyecknx AaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 n ArcView. QKCnopT CEMaHTUYECKUX OaHHbIX
BO3MOXEH B 3MeKTPOHHYt0 Tabnuuy Microsoft Excel wnu ctpaHuyy HTML. B cucteme Zulu
Takke moryt 6e3 npeobpasoBaHUsa MCNOMNb30BATbLCA ONMcCaTENN PacTpoBbiX 06BLEKTOB B dhop-

matax Maplnfo n OziExplorer.

"eonHdopmaumoHHaa cuctema Zulu no BHELHeMY BMOY BeCbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NpPoaykTbl cemenctsa Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO 1 NaHenemn MHCTPYMEHTOB.

3.3.1 BoamoxHoctu N'MC Zulu

Cuctema obnagaeT LUMPOKMMIN BO3MOXXHOCTSIMMU:

e co3gaBaTb KapTbl MECTHOCTM B pasfM4YHbIX reorpaduyeckmx cuctemax KoopauHat v
KapTorpadnyeckmx MpoeKkumsix, oTobpaxaTb BEKTOpHble rpaduyeckne AaHHble CO
crnaxuBaHnem n 6e3 crnaxmBaHus;

e OCYyLLEeCTBNATL 0B6paboTKy pacTpoBbiX M3obpaxeHun copmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLLu BCTPOEHHOro rpacdony4eckoro peaakropa;

e oMb30BaTbCA AaHHBIMU C CEpBEPOB, NogaepxuBarowmx cneumdmkauymo WMS (Web
Map Service);

e C MNOMOLLIbK CO34aBaeMbIX BEKTOPHbLIX CNOEB C COOCTBEHHLIM BUHAPHBIM hopmaToMm,
obecneunBaroLLM BbICOKYHO CKOPOCTb paboThbl, BEKTOPU30BaTb pacTpoBble M3obpa-
XeHust;

e [PV BEKTOPU3ALMN UCNOSb30BATb Kak NPUMUTMBHbIE OOBEKTBI (CUMBOSbHbIE, TEKCTO-
Bble, JIMHENHbIE, MMOWaaHble) Tak U TUNOBble OOBLEKTLI, OMUCbIBAEMbIE CaMOCTOS-
TenbHO B CTPYKTYype Cros;

e paboTaTb C CEMaHTUYECKUMWN AaHHBIMU, NMOAKIOYAEMbIMUN K CIOK U3 BHELLHUX UCTOY-

HukoB BDE, ODBC unu ADO yepes onucatenn 6a3 gaHHbIX (NonyyYaTtb AaHHbIE MOX-
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HOo 13 Tabnuu Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux nctoynukos ODBC unn ADO);

BbINOMHATL 3anpockl K 6a3zam AaHHbIX C OTOBpaXKeHNeM pe3yrbTaToB Ha kapTe (MoucK
onpeneneHHon NHpopmaLnn, HaxoxaeHne CyMmbl, MakCMMarbHOro, MMHUMasibHOro
3Ha4YeHus, N T.4.);

BbINOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO 0ObekTaM KapTbl B COOTBETCTBUM CO
cneundmkaumnamm OGC;

co3gaBaTb Mogernb penbeda MeCTHOCTM U CTPOUTb Ha €€ OCHOBE M3ONWMHWMK, 30HbI
3aTonsnieHnst Npodounun n pacTpbl penbeda, paccunTbiBaTb Nnowaan n o6bLeMb;
3KCMOPTUPOBATb AaHHbIE M3 CEMAHTMYECKON Ga3sbl UNn pesynbTaTbl 3anpoca B 3riek-
TpoHHYI0 Tabnuuy Microsoft Excel nnun ctpadmyy HTML;

[MporpaMMHO MM NO CEMaHTUYECKMM AaHHbIM cOo3aBaTb TeMaTUYeCKne packpacku, C
MOMOLLIbIO KOTOPbIX MEHSETCHA CTUMb OTODpaXeHUs1 06 bEKTOB;

BbIBOOUTb AN11 BCEX OOBLEKTOB CIOA Hagnucu unm GMpKn, TEKCT HaanMcu MOXET Kak
OpaTtbcsa 13 ceMaHTU4eckon 6asbl AaHHbIX, Tak 1 NepeonpenensiTbCs NPOrpamMmmMHo;
oTobpaxaTb 00beKkTbl crios B hopmate nceno-3D no3BonsoLeM BU3yanuanpoBaTtb-
CSl OTHOCUTENbHbIE BbICOTLI 0OBLEKTOB (HanpuMep, BbICOTbI 30aHWUI);

co3gaBaTb M MCMONb3oBaTb OUONMOTEKY rpadmyecknux 3NEMEHTOB CUCTEM Tenso-
CHabXeHMs 1 PEXMMOB NX (PYHKLIMOHMPOBAHUS;

co3faBaTb pacHeTHbIE CXEMbl MHXEHEPHbIX KOMMYHUKaLMA C aBToOMatmnyecknum ¢op-
MUPOBaHMEM TOMOMOrMN CETU U COOTBETCTBYIOLLMX 6a3 AaHHbIX;

N3MEHATb TOMOMOTMIO CETEN U PEXNMbI PaboTbl €€ 3NIEMEHTOB;

peLatb Tononorndeckme 3agadn (M3MeHeHne CoCTOAHNSE OOBbEKTOB (MEPEKNOYEHNST),
MOUCK OTKITHOYaOLWLMX YCTPOUCTB, MOUCK KpaTHanLLMX NyTer, NOUCK CBA3aHHbIX 00beK-
TOB, NOVUCK Korey,);

Anga BbICTPOro NepemeLLeHnst B HY)KHOe MEeCTO KapTbl yCTaHaBnMBaTb 3aknagku (3a-
Knagka Ha TOYKY Ha MECTHOCTW C OnpederneHHbIM Maclitabom oTobpaxeHus u 3a-
Knagka Ha onpeaeneHHbln 0ObEKT Cros (BecbMa yaoOHO, eCnim O0BEKT - ABVXKYLLIMIACS
no kapTe));

C MOMOLLIbIO MPOEKTOB pacKpbiBaTb CTPYKTYPY TOr0 UM MHOTO 06bekTa, n3obparkeH-
HOro Ha KapTe CXeMaTU4Ho;

co3gaBaTb MaKeThbl NeYaTtu;

MMnopTnpoBaTb rpadmnyeckue aaHHele u3 Mapinfo (MIF/MID),AutoCAD Release 12
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(DXF) n ArcView (SHP);

e OKCropTupoBaTb rpadmnyeckne gaHHble B Mapinfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e co3gaBaTb Makpochl Ha A3bikax VB Script unu Java Script;

e OCYLLECTBISATb MPOrpaMMHbIA AOCTYN K AaHHbIM Yepe3 0ObEeKTHY0 MoZerb Ans Hanu-
CaHWnsi COBCTBEHHbIX KOHBEPTEPOB;

e co3faBaTb COOCTBEHHbIE NPUIIOXEeHUA, pa60Tarou.Lme noAg ynpasJieHNem Zulu.

3.3.1.1 OpeaHu3auyus epaghuyeckux OaHHbIX

padmyeckne gaHHble opraHM3oBaHbl NOcnonHo. Cron ABnseTcsd OCHOBHOW MHA)OpMa-
LUMOHHOW eauHuLen cuctemsl. Kaxabii oBbekT crnos MMeeT yHUKanbHbIM nageHtudmkarop (1D

Unu «knoY»). Mogaep>kMBaemble TUMbl CIOEB:

e BEKTOPHbIE Crou;
e pacTpoBble Crnow;
e crnov penbeda;

e cnon WMS (Web Map Service).

BexkmopHsbie criou

BekTopHble crion umetoT cobCTBEHHLIN BUHAPHBIN hopmaT AaHHbIX, YTO obecnevnBaeT
BbICOKYKO CKOPOCTb paboTbl rpadpuyeckux 1 TOMoMorM4eckux anroputMoB. MimeeTcs BO3MOX-
HOCTb MPOrpaMMHOro AOCTyna K AaHHbIM Yepe3 OOBLEKTHYI MoAenb AN HanvcaHusa cob-

CTBEHHbIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOMO Crost AENATCS Ha NPOCTble (MPUMUTUBLI) U TUNOBbIE  (KNnaccudm-

LUMpOBaHHbIE OOBEKTDI).
MpUMUTMBBI MOTYT ObITb:

e TOYEYHble (MUKTOrpaMmmbl UM «CUMBOIbI»);
e TEKCTOBbLIE,;
e JIVHEWNHblEe (MYHUK, NONUITUHUN);

e nrowagHble (KOHTYpbl, MOMUKOHTYPBI).
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TunoBble 0OBLEKTbI ONUCLIBAOTCA B OMONMoTeke TMNoB ob6bekToB. KaXabi TUM OMNUChI-
BaeT NNOWagHoOn, NMMHENHBIA UM CMMBOJSIbHBIN TUNOBOW rpadonveckuin o6 bekT, MMEET Norb-
30BaTeNbCKOe Ha3BaHMe U MOXeT ObiTb CBA3aH C CODCTBEHHOM cemMaHTu4eckon 6ason aas-

HbIX.

Kaxxablin TN oObekTa MOXET UMETb HECKOIbKO PEXMMOB, KOTOPbIE MMET Monb30oBa-
TenbCKoe Ha3BaHWe, 1 3a4aloT pasfuyHble Criocobbl OTOOPaXXeHMs 4aHHOro TUMNOBOro O6bLEK-

Ta.
TunoBble 06bEKTbI MOTYT ObITb:

e TO4YeuHble (MMKTOrpaMMbl UM KCUMBOISTbI»);
e JVHEWNHble (NMYHUK, NONUITUHUN);

e nnowiagHble (KOHTYpbl, MONUKOHTYPHI).

ATpUOYTUBHbIE UNN CEMAHTUYECKNE OaHHblE€ BEKTOPHOTO CIOSi XPAHSTCA BO BHELLUHEM
WCTOYHMKE AaHHbIX W MOAKIHOYAKTCA K CIo Yepe3 COBCTBEHHbIN onucaTenb 06asbl AaHHbIX. K
OOHOMY CITO0 MOXET ObITb MOAKMIOMEHO NOMNEPEMEHHO NPON3BONBLHOE YMUCIIO CEMAaHTUYECKNX
6a3 aaHHbIX. [pUMUTMBLI NOMNB3YHTCA OOLLEN CeMaHTUYecKon 6a3on OaHHbIX, TUNOBbIE 00b-
€KTbl - COOCTBEHHOM ANsi KaXA40ro Tuna (ogHaKko A pasHbIX TUNOB MOXHO MOAKIYNTL OOHY

n Ty xe 6a3sy).

Pacmpoesie cniou

PacTtpoBbiM crioem MoOXeT ObiTb MO0 OTAENbHbLIN PacTpoBbI 0OBLEKT, NMMbBO rpynna
pacTpoBbIx 06BLEKTOB. PacTpoBas rpynna MOXeT coaepXaTb NPOM3BOSIbHOE YNCIO PacTPOBbIX
06BbEKTOB UMM BROXEHHBIX PacTPOBbIX rpynn. Yncrno pacTpoB B Coe orpaHUYeHo NULlb AUC-

KOBbIM NMPOCTPaHCTBOM (ZU|U cnpaBndeTcs C norem m3 HeCKOJTbKUX TbICAY paCTDOB).

MoopepxmBaemblie oopmartbl pacTpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Paboma c cucmemamu KoopOuHam u Kapmozpaghu4yeckumu

npoeKyussMu

Mpadhnyeckne AaHHbIe MOTYT XPaHWUTLCS B pasfnuyHbIX CUCTEMax KoopAuHaT U oTobpa-

XaTbCA B PaA3fINYHbIX NPOEKUNAX TpexmepHon NOBEPXHOCTU 3emMnu Ha NIOCKOCTb.

CucTtema npeanaraet Habop npenonpeneneHHbIX CUCTEM koopauHaT. Kpome Toro nonb-
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3o0BaTelib MOXET 3adaTb CBOKO CUCTEMY KOOpAMHAT C MHAMBUAYyalnbHbIMU NMapamMmeTpamMmn and

nogaep>XMBaemblX CUCTEMOWN MPOEKLINIA.

B yacTHoCTU 3Ta BO3MOXHOCTb NMO3BONMSAT, NMPU U3BECTHLIX NapameTpax (Knovax nepexo-
Aa), NpuBA3bIBaTb OaHHbIe, XPaHSLLMECH B MECTHOM CUCTEME KOOPAWHAT, K OAHOM U3 IMo-

BanbHbIX CUCTEM KOOPAUHAT.

[aHHble MOXHO NepenpoeunpoBaTb U3 OQHON CUCTEMbI KOOPAMHAT B APYryto.

3.3.1.3 OpeaHu3ayuss ceMaHmMu4eckux OaHHbIX

CemaHTMyeckne AaHHble MNOOKMYalTCA K CHOK U3 BHELWHUMX UCTOYHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

(ADO) yepes onvcarenu 6a3 AaHHbIX.
MonyyaTb AaHHbIE MOXHO U3:

e Tabnuy Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e apyrue nctodHmkm ODBC nnu ADO.

Umnopm/3kcriopm GaHHbIX
Bo3moxeH MMNopT/aKCNopT AaHHbIX B cneayoLmne dopmarhbl:

e Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e Okcnopt kapTbl (Windows Bitmap (BMP));

e JKcnopT ceMaHTMyeckux gaHHblx (Microsoft Excel, HTML, TekcToBbIn dhopmar).

3.3.1.4 lNpedcmaeneHue OaHHbIX Ha Kapme

KapTa MOXET cofepxXaTb NpPpoun3BOSIbHOE YUCI10 rpa(bmquKmx cnoeB - OOHM N Te Xe

rpadomMyeckme crion MoryT BbiTb NOMELLLEHbI B pasHble KapTbl C pa3HbIMU HACTPOMKaMn OTO6-
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pPaKeHua. KapTa nveeT BO3MOXHOCTb 3adaHWA NOIb30BATESIbCKOro MMEHU, LIBETa dDOHa n

MacLLUTaOHOW CETKW.

[aHHble, XpaHALIMXCS B pasHbIX CUCTEMAaxX KOOpPOWHAT, MOXHO oTobpaxaTb Ha OAHOW
KapTe, B OQHON U3 KapTorpaduyeckmx npoekuunn. MNpu aTom nepecyeT KoopAuHaT (ecrnv oH
TpebyeTcsl) U3 ogHoOro gatyma B OPYrorM M U3 O4HOW NPOEKUMn B APYryi0 NPOUM3BOAUTCS Mpu

oTobpaxeHun "Ha nety".

MPUMUTUBLI MOTYT UMETb MHAMBUAYAarbHbIE CTUNN OTODPaxXeHUs (LiBET, CTUIb, TOMLLMHA
NWHWIR; UBET W CTUIb 3anvBKWU; NUKTOrpamma; dopmaTt TekcTa). TunoBble 0OBLEKTbI UMET
CTUMb B 3aBMCMMOCTM OT pexuma (COCTOsIHMSA), KOTOpbI onpedenseTca B GubnvoTtekn TUnos
ob6bekToB cnosi. CTurb NPpUMUTUBOB MOXET NepeonpenensTb KapToi - Ans BCeX NPUMUTMBOB

MOXHO NPpUHYOUTENbHO 3a4aTtb OAUH CTUIb.

CTunb 0OBbEKTOB MOXHO MEHSTb C NMOMOLLIbIO TEMAaTMYeCKMX packpacok. Mpu aTom pac-

Kpacka MOXeT ObITb CO34aHa N0 CEMaHTUYECKUM AaHHbIM Unn nporpammMHo.

EcTb BO3MOXHOCTb BbIBOOAWUTL ANt BCEX OOBLEKTOB Crosi Haanvucu unu oupku. TekcT
Hagnucyn MOXeT BpaTbCsl U3 ceMaHTUYecKkon 6a3bl AaHHbIX. TEKCT HaanNUCK Takke MOXET re-
peonpeaensiteCs NPorpamMmmHo. Bupknu reHepupyroTcsl aBTOMaTUYEeCKU, HO MOryT MOTOM pac-

CTaBIATbCA NOfb30BaTeNieEM B HY)XKHO€E pacnosfioXeHne n B Hy>KHOIZ opueHTauunun.

[ns 6bICTpOFO nepemMelleHmna B Hy>kHoe MeCTO KapTbl MOXXHO YCTaHaBIIMBATb 3aKaaKW.

3aknagka Ha TOYKY Ha MeCTHOCTHU C ornpeaeneHHbiM MacLuTadbom OTO6pa)KeHVIFI.

KapTy MOXHO nevaTtatb C pasnuyHbiMUK OMNUMAMU (HA OOHOW CTPaHULIE UM HECKOIBbKUX
CTpaHuuax, B 3a4aHHOM MacluTabe uMnu BnvcaB B 3afaHHble rabapuTbl, Ha CTpaHuLax ans

nocriefyoLemn CKnemkn n T1.4.).

3.3.1.5 OpeaHusauyusi kKapm

NmeeTca BO3MOXHOCTbL yAoOHO opraHu3oBaTtb KapTbl, 06beguHEHHbIE oOLen TemaTu-
kon. COBOKYMHOCTb kapT, 06beaNHEHHbIX OOLLMM NOMb30BaTENbCKUM MMEHEM W, ecnn Tpeby-

eTCA, H860pOM nepapxm4ecKkmnx cBa3sen Mexay 3aTuMn KapTtamMu, npeacrtaBndeT cobon MPOEKT.

B pamkax npoekta KapTbl MOXHO CBSA3blBaTb MeXay coOOWM C NMOMOLLbIO TMNEPCCHINOK.
mnepcchinka onpeaensieTcss oT 0bbekTa B OQHON kapTe K ApYroi KapTe C ykazaHueM MecTo-

pacnonoXxeHuna n MacLutaba.

61401.0M-11CT.003.000 20



OBOCHOBBIBAILUUE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOACKOIr0 OKPYIrA rOPOQA PA3AHU HA MEPKOQA 0O 2034 rOAA
(AKTYANU3ALIUA HA 2024 FOf). FNMABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TENJIOCHABXEHUA»

3.3.1.6 PedakmupoeaHue 06 bekmoes

[ns penaktnposaHuna n BBoOa obObekToB npenycMoOTpPEHbI.

e BO3MOXHOCTUW BBOAA U pedakKTnpoBaHUA:

BBO[, C 9KpaHa MbILLKOW

— BBO[, NO KOoOpAMHaTaM C KraBuaTtypbl
— TpaccupoBKa JIMHUN

— aBTO3aMblKaHWe KOHTYpOB

— Bblpe3ka/konnpoBaHne/BCcTaBka - oyonupoBaHue

NnoBOpPOT obbekTa.

onepauun oTMeHbl/Bo3BpaTta genctaust (Undo / Redo).

penakTupoBaHue rpynnbl 06bEKTOB:
— yJarneHue - NepemMeLLEeHIE;
— pybnupoBaHue;

— MOBOpPOT - Bblpe3ka/konnpoBaHne/BCTaBKa.

penakTUpoBaHNe arieMeHTOB OObekTa:
— nepemMeLleHne/yaaneHme/BcTaBka y3nos;
— nepemeLlleHune/yaaneHme pebep;

— pa3bueHune y4acTka CUMBOSIbHbIM OO LEKTOM.

TpaHchopmaums.

3.3.1.7 BekmopHbie oeepirieliHbie onepayuu

OBepnel - onepauust HaNnoXXeHUst Apyr Ha Apyra AByx unu 6onee crnoes, B pesyrnbTare
KOTOpoO/ obpasyeTcsi oauH NPOU3BOAHbLIN CROW, codepKalnii KOMMNO3ULIMIO NMPOCTPAHCTBEH-
HbIX OGBEKTOB MCXOOHbIX CIOEB, TOMOMOMMI0 3TON KOMMO3ULMK U aTpubyThl, apUdMETUYECKN

UK NOrMYECKV NPOM3BOAHBIE OT 3HAYEHMI aTPUBYTOB MCXOAHBLIX OOHLEKTOB.

MoanepxmBaloTcs crieayloLLe BEKTOPHbIE OBEPIENHbIE ornepaLmu:

obbenmHeHne 00bEKTOB € HacnegoBaHmeM ID (YHUKanbHOro ngeHtTugmkaTopa);

pasbvegnHeHne 00OBbEKTOB;

pasgeneHne ogHoro obbekTa rpynnoi 0GbEeKTOoB;

Bblpe3ka 13 ogHoro obbekTa obnacTtu rpynnbl OOBHLEKTOB;
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e oOTpe3aHue obbekTa BHE 0b6nacTu rpynnbl ApYrMx O6bEKTOB;
e y3rI0BaHue;
e OydepHble 30HbI;

e MOCTPOEHME KOHTYPOB MO CETU.

3.3.1.8 Koppexkmupoeka pacmpos

B cucteme peanusoBaHa KOpPpPEKTMPOBKA PacTPOBbIX (haiifioB, COAEp’KalMX CKaHUpPO-
BaHHYIO C MMaHLLETOB TOMOOCHOBY. KOppPEeKTMPOBKa UCKaXKEHMIN CKaHMPOBaHMS MPOU3BOANTCS
Mo TOYKaM pacTpa, KoopAuHaTbl KOTOPbIX M3BECTHbI. Kak MUHUMYM OOSMKHbI ObiTb M3BECTHbI
yeTblpe TOUKW, onpeaensiowmne yribl nnaHLeTa.

Mpouenypa KOPPEKTUPOBKM CO3AAET HOBbIN PacTp, Yribl KOTOPOro COBMaAatoT C yriamm

nnaHLweTa, T.e. NpoLeaypa KOpPEKTMPOBKN 0Ope3aeT OTCKaHMPOBaHHbIE, HO NULLHWE, MOS.

3.3.1.9 ModenuposaHue cemeli u monosio2u4eckue 3ada4yu Ha cemsx

Hapsigy ¢ o6bluHbiM ans TMC pasgeneHmeM 06beKTOB Ha KOHTYpPbI, TOMaHble, KOMOUH K-
POBaHHbIE KOHTYPbl, KOMOVMHUPOBaAHHbIE MNoMaHble, Zulu nogaepXuBaeT FMHENHO-Y3MOoBYHO

TOMOJOrnko, Y10 NO3BONAET MOAENTMPOBATb NHXXEHEPHbIE CETU.

Hapsigy ¢ obbiyHbIM anst TIC pasgeneHnem o6bekToB Ha KOHTYpPbI, TOMaHble, CUMBOSbI,
Zulu nogaepXxmnBaeT NMMHENHO-Y3SOBYIO TOMOSOMM0, YTO MO3BOMNAET MOLENMPOBATbL UHXEHEep-
Hble 1 gpyrne cetu. Tononornyeckas ceTeBass Mogenb npeacraBnsaet cobon rpad cetu, ys-
namMn KOTOPOro SABMATCH ToYeYHble O0beKTbl (Konoaubl, UCTOMHWUKK, 3a0BWXKKU, PYOUNbHUKK,
nepekpecTkn, notpedutenu n 1.4.), a pebpamu rpaca aBNATCA NUHENHbIE 00bEKTLI (Kabenu,

TpyGonpoBoAbl, y4aCTKN JOPOXKHON CETU N T.4.).

Tononornyeckun pegakTop cos3gaeT MateMaTUyecKyro Modernb rpada cetu Henocpea-
CTBEHHO B npoLecce Beoga (p1coBaHus) rpadomyeckon nHpopmaummn. Micnonb3aysa mogerns ce-
T MOXHO peLuaTb psi TOMOMOrMYecknX 3agad, MOMCK KpaTyanwiero nyTv, aHanma CBA3HOCTY,
aHanu3 Korey, aHanuM3 OTKIMFYEHUIN, MOUCK OTKIYaLWnMX YCTPONCTB U T.4. MOXHO MeHATb
COCTOSIHUSI OOBEKTOB (NEPEKNOYEHNs) C NocneayrLwmum aBToMaTuyeckum obHOBNEHNEM CO-
CTOSIHMSA BCEN CETU (Hanpumep, BKMOYEHWE/BLIKITIOYEHME 3aABWXKKM TpybonpoBoaa) BbIMNO-
HSATb MOWUCK OTKMOYaloLWMX YCTPONCTB (hopMmpoBaHme cnmncka o6bEKTOB, MMEHOLMX NPU3HaK

«OTKIMOYatoLLee YCTPONCTBOY», MPU OTKITHOYEHUN KOTOPbIX BblOpaHHbLIN OOBEKT Takke nepeBo-
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AUTCS1 B COCTOSIHME «OTKIHOYEH»), KpaTyanMX NyTen (HaxoauTb KpaTyanlimin nyTb MO CETU
Mexay BbIOpaHHbIMM y3riamMmun ¢ y4eTOM HanpaBneHUn Y4acTKOB), CBS3aHHbIX OObEKTOB (Haxo-
AUTCS MHOXECTBO OOBEKTOB CeTW, LOCTUXKUMBIX U3 BblOpaHHOro y3na ceTu, SOCTUXKUMOCTb
MOXET onpeaenaTbcs 6e3 ydeta HanpaBfieHUsa y4acTKoB, C Y4ETOM U NPOTMB HarpaBreHus

y‘-IaCTKOB), MCKaTb BCE KOJibLa CeTu, B KOTOPblEe BXOOAT BCE Bbl6paHHbIe OObEKTHI.

CeTb BBOOUTCA Kak COBOKYMNMHOCTb TUMOBbLIX TOYEYHbIX OOBHEKTOB, COEAMHEHHBIX TUNOBbI-
MU FIMHENHbIMKM OBbEKTaMM, UMEILUMMUM MPU3HAK «Yy4acTok». MHdopmauus O Tononornu
dopMUpPYETCS aBTOMATUYECKM - €CINN «MNOTSHYTb» 3a y3en unun pebpo, cBA3aHHble 00BLEKTbI
Takke nepemeLyaoTcs. OBbEKTbl CETU MOXHO OTKPEnnAaTb U 3aHOBO NPUKPENnSaTb APYr K ApY-

ry OgHUM OBWXXEHUNEM MbILLKW.

Mogenb cetn Zulu siBngeTcsa oCcHOBOW AN paboTbl MOAYNsl pacyHETOB MHXEHEPHbIX Ce-

Ten ZuluThermo.

3.4 UHcTpymeHTanbHasa reomHdgpopmaumoHHasa cucrema N’MC Zulu

Moaynb ZuluThermo no3BonsieT co3gatb PacyYeTHYH MaTteMaTUYecKyltd MOLErNb CETH,
BbIMNOMHUTL MNACNOPTU3aLMIO CETU, N Ha OCHOBE CO3[AaHHOM Mogenu pelartb MHAOPMaLMOH-
Hble 334a4u, 3a4a4m TOMOMOrMYeCKOro aHanmaa, 1 BbiNOMHATL pasfnyHble Tennorapasnmye-

CKMe pacyeThl.

Pacquy nognexart TYNUKOBblEe U KOrbLEBbIE TeEnsioBblie CE€TU, B TOM 4uUCIie C NoBbICU-
TeJllbHbIMX HACOCHbIMU CTaHUUAMU U OpOoCCESTNPYOLWLNMN yCTpOPICTBaMM, pa6OTa+0u.u/|e oT oa-

HOro ninm HecCKoJibKMX NCTOYHUKOB.

[Nporpamma npegycMmarpusaeT Tennoruapasnnmyeckuin pacyeT ¢ NpUCcoeqMHEHNEM K Ce-
T MHOMBUAYanbHbIX TennoBbiX NyHKTOB (UTT1) n ueHTpanbHbIX Tennosblx nyHkToB (LITIT) no

HECKONbKAM OECATKaMUN CXEMHbIX PELLEHUI, MPUMEHSIEMbIX Ha TeppuTopmmn Poccun.

PacueT cuctem TennocHabXeHust MOXET NPOM3BOAUTLCS C YHETOM yTEYEeK M3 TENOBON
CETU N cuUCTeM TennonoTpebrneHns, a Takke TennoBbiX NoTepb B TpybonpoBodax TennoBon

ceTun.

PacuyeT TennoBbIXx NOTepb BeAeTcs NMbO N0 HOPMATUBHLIM NOTEPSAM, NGO No dakTnye-

CKOMY COCTOAHUIO U305nAUnn.

Pacuetbl ZuluThermo moryt paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgpopmMaLnoHHON
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cuctemon (B Buae moaynsa paclumperns N'NC), Tak n B BUae otaenbHoM 6MbnmoTekn Kommno-

HEHTOB, KOTOPbIE NO3BONAT BbINOMHATL PacyeThl U3 NPUINOXKEHMI NONb30BaTENEN.
CocTaB 3agay:

e MOCTPOEHME PaCcHETHON MogENN TENNOBOW CETY;
e nacnopTmsauunsa 0ObLEKTOB CETY;

e HanagoudHbIM pacyeT TENSOBON CETY;

e [OBEPOYHbIN pacyeT TEMNSTIOBON CETU;

® KOHCTPYKTOPCKMI pacyeT TensioBon cetu;

e pacyet Tpebyemon TeMmnepaTypbl Ha UCTOYHUKE;
e KOMMYTaUMOHHbIE 3aa4u;

e [OCTPOEHME NbE3OMETPUYECKOrO rpadonka;

& pacyeT HOpPpMAaTUBHbLIX NOTEPb TernJia Yepes3 N3onAauuto.

3.4.1 TMocTpoeHue pac4eTHON MoAeNnu TensI0oBon ceTn

[Mpwn pabote B reoMHOPMaLMOHHOM CUCTEME CETb AOCTAaTOYHO NMPOCTO M BLICTPO 3aHO-
CUTCS C NMOMOLLBIO MBILLKX UK MO KoopauHataMm. [pu aTom cpasdy hopMmUpyeTcst pacyeTHas
mogenb. OcTaeTcs NUuWb 3agaTb pacyeTHble NapamMeTpbl 0O6BbEKTOB U HaXaTb KHOMKY BbINOSI-

HEeHUA pacyeTa.

MaTtemaTnyeckass Modernb CeTM Ans NPOBEOeHUs TEennornapaBrnMyeckux pacyeToB
npencTaensieT coboi rpad, rae Ayramu, COeaHSIOLLMMI Y3rbl, ABASIOTCSA y4acTkn Tpybonpo-

BO/JOB.

YyacTok nsobpaxaercss OgHOM NMMHUEN, HO MOXKET O3HadaTb HECKOIbKO COCTOSHWUN, 3a-

JaBaeMbiX pa3HbIMU peEXMaMN:

Pesgmi | ———tee——  EEIFOMEH

Pengmad -- - - OTEIROMEH
Pesgma 3 ————  omamoueH obpaTHLI

Pewzma 4 OTETHOSEH TI0 AR [IEDT

PVICYHOK 3.2- I/I306pa)KeHMe HECKONbKUX COCTOSIHUN Yy4acTKOB, 3ajaBaeMbIX pa3HbIMU peXxumam

- eu4otomncrosso 24
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370 BHelLHee npeacTaBneHve cetu. MNepen Hayanom pacyera BHeLLHee NpeacTaBneHne
CETW, B 3aBUCUMOCTU OT TUMOB U PEXMMOB 3NEMEHTOB, COCTaBMNAOLLMNX CeTb, Npeobpasyercs

(KOLI,I/IpyeTCFI) BO BHYTPEHHEeE rnpeacTtasrieHne, no KoTopomMmy 1 npoBoAUTCA pacyeT.

MpocTbiM y310M B MOAENN cYUTaeTCs NobON y3en, Ybn CBOMCTBA CneumanbHO He Oro-
BOpEHbI. [MpocTon y3en CNyXuT TofNbKO AN COeAUHEHNsT Y4acTKOB. TakuMm y3namu anst Mo-
Aenu ABNSATCA TENSIoBble Kamepbl, OTBETBIIEHNS), CMEHbI JUAMETPOB, CMEHa Tuna NPOKNaaKu

nnn Tuna n3onaumn n T.4.

Bo BHyTpeHHel koanpoBke Takue y3rbl NpeBpallalnTcs B ABa Y3na, OAVH B NoAatoLLeM
TpyGonpoBoae, Apyroi B 06paTtHOM. B kaxxaoMm y3re MOoXHO 3a4aTb CrvB BOAbI M3 NOAAtoLLErO

n/vinn n3 obpaTtHoro TpybonpoBoOaOB.

MoTpebutenb TEMNMOBON 3HEPIMN XapaKTepU3yeTCs pacYeTHbIMM Harpyskamm Ha CUCTe-
MYy OTOMMIEHUSI, CUCTEMY BEHTUNALUN U CUCTEMY rOpsiYero BOAOCHaOGXeHMSI U pacYETHbIMU
TemMrepaTypamu Ha BXode, Bbixode NoTpebutens, N pacyeTHON TemnepaTypon BHYTPEHHEro

BO3ayXa.

B ogHonuHenHom npencraBieHnn I'IOTpe6I/ITeJ'Ib - 3TO y3.l'IOBOIZ ANEeMEHT, KOTOprI7I MO-

XeT ObITb CBSI3aH TOMbKO C OAHUM Yy4aCTKOM.

BHyTpeHHSAS1 KogupoBKka NOTPEGUTENS CyLLLECTBEHHO 3aBUCUT OT €ro CXeMbl npucoenu-
HEeHMs K TennoBoi ceT. Cxembl MOryT BbiTb 3MEeBaTOPHbIE, C HACOCHLIM CMELLEHMEM, C HE3a-
BMCVMbIM NPUCOEAMHEHMEM, C OTKPbITLIM MMM 3aKpbITbiM 0TOOpPOM Boabl Ha MBC, ¢ perynsito-
pamu Temneparypbl, OTOMMEHNs, pacxoda M T.A4. Ha AaHHbI MOMEHT B pacrnopsiKeHUW Norb-

3oBarens 46 cxem NpucoeanHeHns notpedutenen.

Ecnn B 3gaHUM HECKOMNbKO y3/10B BBOAA, TO oObeKkToM «I'IOTpe6VITeJ'Ib» MOXHO ornucartb
Kaxgbin BBog. B Toxe BpeM4 Kak oanH I'IOTpe6I/1TeJ'II:> MOXHO onucaTtb Lenbin KBapTan unm 3a-

BOA, 3a4aB AJ14 Takoro I'IOTpe6VITe.I'IFI 06006LLEeHHbIE TENSOBbIE Harpy3Ku.

O606LLEeHHbIN NOTpebuTernb - 3TO y3er, Ha KOTOPOM Harpy3ka 3agaetcsa nubo noTpebnsa-

eMbIM pacxofoMm, Nnbo pacxon obycrnoBreH 3aaaHHbIM CONPOTMBIIEHNEM yana.

Takoh 0O6bekT yaoOHO Mcronb3oBaThb, Korda BO3HUMKAET HeobXoaMMOCTb paccuuTaTb
rmapaBnuky cetu 6e3 nHopmaunm O TEMMOBbLIX Harpy3kax M KOHKPETHbIX CXeMax npucoeau-
HeHusi noTpebutenen k TennoBon cetn. Hanpumep, npy pacyete MarucTpanbHbIX CETEN UH-
dopMaLmmn 0 KBapTanbHbIX CETAX MOXET He OblTb, a AN OLEHKM NOoTepb Hamnopa B MarucTpa-

J1AX AOCTAaTO4YHO 3a4aTb O606I_Ll,eHHbIe pacxogbl B TOYKax npucoegnHeHna KBapTanoB K Maru-
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CTparbHOM CETM.

B ogHonuHerHoM nsobpaxeHun He TpebyeTcsa nogkntoyatb 0600 eHHbIM noTpebuTens
Ha OTAEeNbHOM OTBOASLLEM Y4acTKe, Kak B criydae npocTtoro notpebutens. To ectb B 3TOT
y3en MOXeT BXOAUTb U/ BbIXOAUTb M60e KONMMYECTBO Y4acTKOB. OTO NO3BONSET ObICTPO U

yD,O6HO, C MUHMarbHbIM KOINMM4YeCTBOM UCXOOHbLIX AaHHbIX.

I
b ¢ o

HMCTOMHMK 060GIEeHHbIe NOTReGHUTENH

PucyHok 3.3 - O606LeHHbIN NoTpebuTenb

LITI - aTO y3en OOMNOnHUTENbHOro peryrnvpoBaHnsa U pacrpeneneHvsi TENOoBoON 3Hep-
mun. Hannumne Takoro y3na nogpasymeBaeT, YTO 3a HUM HaxoauTCH TynukoBasi CeTb, C UHOW-
BMayanbHbIMn notpedbutensmun. B LTI MoxeT BXO4UTb TOMBbKO OOUH Y4acTOK M TOMbKO OAWH
Yy4aCTOK MOXET BbIXOAWUTb. [1pnyeM BXOAALIMIA Y4acTOK MOET CO CTOPOHbI MarucTpanu, a Bbl-
XOOALWMA y4acTOK BeOET K KOHEeYHbIM notpebutenam. BHyTpeHHsAs koguposka LITI 3aBucut
OT €ro CXembl NPUCOEANHEHMNS K TENSTOBON CETU. TO MOXET ObITb rpyrnnoBOKM 3fieBaTop, rpymn-
NMOBOM HAacOC CMELLUEHUS, HE3ABMCUMOE MOAKIOYEHNE rpynnbl noTpebutenen, Gonnepbl Ha
BC un 1.40. Ha gaHHBLIN MOMEHT B pacnopsikeHun norb3oBaTtensd 39 cxem npucoeouHEeHWUs
L.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - LITN

Mepembluka NMo3BONSET CMOAENUPOBATbL Y4aCTOK, COEAMHSIOLLMIA Nofdalowmin n obpaT-

HbI pr6OI'IpOBOLI,bI. B atot y3ejq1 MOXET BXOAUTb n/vinun BbIxoguTb Nt06oE KONMYEeCTBO y4acT-
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KOB.

PucyHok 3.5 — MNepembliyuka

Tak Kak nepembluka B OOHONUHENHOM M300paXkeHun npeacTaBreHa y3rnom, To Ans Mo-
AENUPOBaHMS COEAMHEHNS MeXAY noaaroLLyM TPyOOnpoBOAOM OAHOro yyacTka U obpaTHbIM
TpyGONpPOBOAOM APYroro y4acTka O[HOro arieMeHTa «nepemMblyka» HedocTatovHo. MNoHapo-

6sTCS elle ABa y4acTKa: OAMH TOMbKO NoAaloLWMIA, APYroi - TONbKO 0GpaTHBIN.

PucyHok 3.6 - CoeanHeHne Mexay noaaloLuM TpybonpoBoaoM ogHOro yyactka M o6paTHbIM TPy6onpoBoaoM Apyro-
ro yyacTka

HacocHasa ctaHums B OOHONMMHENHOM M300paXkeHun npeacTaBnsieTca ogHUM y3rom. B
3aBUCUMOCTM OT TabNMYHbIX NapPaMeTPOB 3TOrO y3ria HAaCOC MOXET ObITb YCTAHOBMNEH Ha No-
Aatowem nnm obpatHom Tpybonposoae, Nnbo Ha obonx TpybonpoBogax 0agHOBPEMEHHO. [ns
3aaHnsl HanpaBneHust AeNCTBMSA Hacoca B 3TOT y3en TOMbKO OAMH Y4acTok 0bsi3aTeribHO

OOIMKEeH BXOAUTb U TONMbKO OAMH YyH4aCTOK OOJTKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc moxHO mMogenupoBaTtb ABYMSI cnocobamu: NGO Kak naeanbHoe YCTPOUCTBO, KO-
TOpOoe U3MEHSIET aBreHne B TpybonpoBoAe Ha 3aAaHHYH BENUYMHY, MO0 Kak YCTPOWCTBO,

paboTatoLlee c y4eToOM pearnbHOM HanopHO-PaCcXOAHOM XapakTePUCTMKN KOHKPETHOro Hacoca.

B nepBom criydae npocTo 3agaeTcst 3HadeHve Harnopa Hacoca Ha noAatolem uunm ob-
paTHOM TpyGonposoae. Ecnu 3HauyeHne Hanopa Ha ogHOM U3 TPyOOoNpOBOAOB PaBHO HYMHO, TO
Hacoc Ha aToMm TpybonpoBoae OTcyTcTBYeT. Ecnu 3HayeHne Hamnopa oTpuuartenbHo, To 3T

03Ha4aeT, YTo Hacoc paboTaeT HaBCTpeYvy BXOASLLEMY B HErO y4acTKy.

H=10m H=-10mn
H=-—10n H=10n
=
40 [ | 4 [
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PucyHok 3.8 - lbe3omeTpuyeckue rpadpukm

Ha pucyHke BUAHO, Kak pasnuyHble HanpaBneHus y4acTKoB, BXOAALLMX U BbIXOOALLMX U3
Hacoca B COYMETaHUM C pasHbIMU 3HaKaMK Harnopa, BNUSAIOT Ha pesynbTar pac4yeTta, otobpa-

YKEHHbIN Ha Nbe30METPUYECKUX rpadimKax.

Korga 3agaetcsa TOMbKO 3Ha4YeHWe Hamnopa Ha Hacoce, OHO OCTAeTCA HEU3MEHHbIM He

3aBNCMO OT NpoxogdLlero 4epes3 HacocC pacxona.

Ecnu mogenupoBsatb paboTy Hacoca ¢ ydeToM ero QH xapakTepucTuku, To crnegyeT 3a-

[aTb pacxodbl U HaMopbl Ha rpaHnLax pabodei 3o0HbI Hacoca.
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Hmax —

Hmin ‘\

Gmin (aha s

PucyHok 3.9 - HanopHo-pacxoaHas XxapakTepucTuKa Hacoca

Mo 3agaHHbIM OBYM TOYKaM onpegensieTcsa napabona ¢ MakCMMyMOM Ha OCW OaBMEHUN,
Mo KOTOPOW pacyeT u ByaeT onpenensaTb HaNnop Hacoca B 3aBMCMMOCTU OT pacxogda. Cneayet
OTMETUTb, YTO XapaKTepUcTMKa, 3agaBaemast Takum obpas3oM, MOXET OTNMYaTbLCA OT pearb-
HOW XapaKkTepUCTUKM Hacoca, HO B Npegenax paboyen obnactn obe xapakTepuCTUKM NPaKTn-

YecKuM COoBMaaaloT.

[ns onnucaHnsi HECKOMNbKUX naparnnenbHo pa6OTaIOLIJ,VIX HaCcoCOB OOCTAaTO4YHO 3a4aTb UX
KOJNMMYeCTBO N pe3YIbTUPYOLWad XapakTepucTtunka 6y,u,eT oripegeneHa rnpu pacyete asToMatu-

YECKMW.

Tak Kak Hanopbl Ha rpaHuLax paboyen obnacTn Hacoca 6epyTca M3 cnpaBoOYHMKA N BCe-
raa nonoXuTenbHbI, TO HanpaBneHne AeNCTBMA Takoro Hacoca OyaeT onpeaensaTbCs TOMbKO

HarpasrieHnem BxogdaLwlero B y3er y4acTtKa.

[poccenupylolime ycTpoincTBa B OAHONMUHENHOM NpeacTaBrneHnn ABMSTCS y3rnaMmiu, HO
BO BHYTPEHHE KOOUPOBKE - 3TO AOMNONMHUTENbHbIE Y4acTKM C MOCTOSIHHLIM UMK NEPEMEHHbIM
conpoTtuereHneM. B agpoccenupyolmin ysen obsi3aTenbHO AOMKEH BXOAWUTb TONbKO OAMH

Y4acCTOK, U TOJNTbKO OAUH Y4aCTOK U3 y3J1a OOJMKEH BbIXOOAUTb.

Ha nogawwss npySonpoboge Sreg
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PucyHok 3.10 - [lpoccenupyrolume ycTpomcTBa
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C TOYKM 3peHuns Modenu apoccernbHas Wwanba 3To (PUKCMPOBAHHOE COMPOTUBIIEHUE,

onpeaensiemoe AMaMeTpoM Lanbbl, KOTOPOe MOXHO YCTaHaBNMBATbL Kak Ha NoaatoLLeM, Tak U1

Ha obpaTHOM TpybonpoBoae. Tak Kak 3TO HeperynupyeMoe ComnpoTUBIIEHNE, TO BENUYMHA ra-

CUMOro LIanboi Hanopa 3aBUCUT OT KBaapaTa, MPOXoAsLLero Yepes Wwanby pacxoga.

Ha pucyHKke BUAOHO, Kak MEHSIHOTCA MOTEepU Ha Lwaibe, YyCTAHOBMNEHHOW Ha noaaroLLem

TpyGonpoBoae, Npu yBENUYEHNM pacxoda Yepes Hee B [iBa pasa.
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PucyHok 3.11 - [lpoccenbHas wanba

Perynsitop AaBneHust - YCTPOMCTBO C NEpeMeHHbIM COMPOTUBIIEHMEM, KOTOPOE NO3BO-

nseT NnoaaepKvMBaTh 3adaHHOe AaBrneHue B TpybonpoBode B OnpedeneHHOM AvanasoHe Us-

MEeHEeHUA pacxona. PerynﬂTop OaBlieHNA MOXET yCTaHaBITMBATbCA KaK Ha nogarollem, Tak n

Ha obpaTHOM TpybGonpoBoOAE.
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PucyHok 3.12 - Perynatop naBneHus
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Ha pvcyHke nokasaHo, YTO Mpu yBENMYeHUM B [Ba pasa pacxoga Yepes perynsitop,
YCTaHOBIEHHbIN B 06paTHOM TpybonpoBoae, AaBMNEHNE B PETYNIMPYEMOM Yy3rie OCcTaeTcs Mno-

CTOAHHbLIM.

BennunHa conpoTMBNeHUs perynsitopa MoOXeT U3MEHATLCS B nNpeaenax ot 6eCKoHeYH o-
CTV [0 COMPOTUBIIEHUS MOMHOCTLIO OTKPLITOrO perynsTopa. Ecnu ycnoeus pabotbl ceTu 3a-
CTaBNAT PErynaTop NOMHOCTLI0 OTKPbITLCS, TO OH HAaYMHAET paboTaTb Kak Heperynupyembii

ApoccenupyoLwmm y3en.

Pabota peryndaTtopa pacnonaraemoro Harnopa aHarnorn4yHa pa60Te peryndaropa gaslie-
HUA, TONbKO B 3TOM Cllydae perynsarop ctapaeTca Aep)XaTb NOCTOAHHOW 3aaHHY BENUYUHY

pacnonaraemMmoro Hanopa.

Perynatop pacxoga - aTO y3en C nepeMeHHbIM COMpPOTUBMEHNEM, KOTOPOe MOo3BomnseT

noaaepKuBaTh NoCcTOsIHHBIM 3a1aHHOE 3HaYeHMe NPOXOASLLEro Yepes perynsaTop pacxoaa.

PerynsaTop MOXHO YCTaHaBNMBaTbL Kak Ha NofatoLleM, Tak U Ha obpaTHOM TpybGonpoBo-
ne. K paboTe perynsatopa pacxoda MOXHO OTHECTU BCE CKa3aHHOE Mpo perynsaTopbl gasne-

HUA.

3.4.2 Hanapo4HbIN pacyeT TensIoBOM ceTu

Llenbto Hanago4YHoro pacyerta ABNseTcs obecrievyeHme noTpeduTeneil pacyeTHbIM Kornu-
4eCTBOM BO/bl U TEMMOBOW 3Heprun. B pesynbTaTe pacyera ocyLLEeCTBNSEeTCA NoaGop anesa-
TOPOB W WX coner, MPOM3BOAUTCS pacyeT CMECUTENbHbIX U APOCCENUPYIOLLMX YCTPOWCTB,
onpeaensieTcst KoNMYecTBO M MECTO YCTaHOBKM APOCCenbHbIX LWaib. PacyeT MOXeT npon3Bo-
AUTbCS NPY 3BECTHOM pacrnoniaraeMoM Harope Ha UCTOYHMKE U ero aBToMaTuyYeckom nonodo-

pe B cny4yae, ecjyin 3agaHHOro Harnopa He 4oCTaToO4HO.

B pesynbTate pacueTta onpenensioTca pacxodbl M NoTepu Harnopa B Tpy6onposoaax,
Harnopbl B y3nax CeTu, B TOM YKCIe pacrnonaraeMble Hanopbl y notpebutenen, Temneparypa
TENNOHOCUTENS B y3nax CeTu (Npu ydeTe TenmnoBbIX NOTepPb), BENUYMHa U3bbITOYHOTrO Hanopa

y noTpebuTeneii, Temnepatypa BHyTPEHHEro Bo3ayxa.

[poccenvpoBaHne N3BbITOYHbIX HAaNopoB Ha abOHEHTCKMX BBOAAX NPOU3BOAAT C NOMO-
b0 COMen 3reBaTopoB M ApoccerbHbIX Warb. [poccenbHble Wwaiibbl nepes aboHEHTCKMMM
BBOJAMW YCTaHaBNMBaOTCS aBTOMaTUYECKU Ha nopatoLLem, obpaTHOM unm obonx Tpydonpo-

BOOax B 3aBUCMMOCTU OT HEOOBXOOAMMOro Ansi CUCTEMbI FMapaBnNUYeckoro pexuma. Npu pabo-
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T€ HECKOINbKMX MCTOYHWKOB Ha OOHY CETb onpenensieTcsi pacnpeneneHne Bodbl U TEMNOBOM
SHEeprumM mexay uctovHnkamu. MNoasoautcs GanaHc No Bode M OTMYLLEHHON TENnoBOW aHEep-
TMen mMexay UCTOYHUKOM M noTpebutenamun. OnpenenstoTcs NoTpebuTenu 1 CoOoTBETCTBYHO-

LN UM UCTOYHUK, OT KOTOPOrO AaHHble NOTPpeduTenn nony4aroT Boay U TEMMOBYO SHEPTUIO.

3.4.3 [oBepo4HbIN pacyeT TeNsIOBON ceTn

Llenbto noBepoyHOro pacyeTta siBnsieTcs onpenerneHve GakTUYeckux pacxodos Tenno-
HOCUTENS Ha yvacTkax TEMNSoBOM CETU M Y NOTpedbuTenen, a Takke KONMYECTBE TEMSOBOM
3Heprumn nony4yaemon notpedbutenem nNpu 3agaHHoOW TemnepaType BoAbl B nogaroLem Tpybo-

npoeoae n pacrnornaraémMom Harope Ha UCTOYHUKeE.

Cos3gaHHas maTemaTtuyeckasi MMUTaLMOHHasi MOAErNb CUCTEMbI TEMNMOCHabXeHust, cny-
Xalwas Ans pelleHust NMOBEPOYHOM 3adadu, NMO3BOMSIET aHanu3upoBaTb FMOpPaBNMYECKUn U
TENOBOW PEXUM paboTbl CUCTEMBI, a TaKXKe NPOrHO3MPOBaTbL M3MEHEHUE TeMNepaTypbl BHYT-
PEeHHero Bosayxa y notpeduteneil. PacyeTbl MOryT NPOBOAMTLCS MPU PasfNYHbIX UCXOOHBLIX
AaHHbIX, B TOM Y/CMe aBapUiHbIX CUTYaUMsIX, HanpyMep, OTKIMHOYEHUM OTAENbHbIX Y4acTKOB
TENOBOW CEeTU, NepeaaYm BoAbl U TENMOBOW SHEPrMN OT OAHOMO UCTOYHMKA K APYromy no of-

HOMY 13 TPpyGONpoBOAOB U T.4.

B pesynbTate pacuyeta onpedensitoTcs pacxodbl M NoTepu Haropa B TpybonpoBodax,
Hanopbl B y3nax ceTu, B TOM Y1cre pacrnonaraemMblie Hamnopbl y notpebutenen, Temneparypa
TENNOHOCUTENS B Y3rax ceTu (Mpu ydeTe TeNmnoBbIX NoTepb), TeMnepaTypbl BHYTPEHHErO BO3-
Aayxa y notpebuteneit, pacxoabl U TemnepaTtypbl BoAbl Ha BXOOE W BbIXOAE B KaXOyl CUCTEMY
Tennonotpebnexus. Mpu paboTe HEeCKONbKNX UCTOYHUKOB Ha OAHY CeTb OnpenensieTcsl pac-
npeaeneHne Boabl U TENJOBOM SHEPrM MexXay UCTodHMKamu. Mogsoautes 6anaHc no Boae u
OTNYLLEHHOW TEMNIOBON 3HEPrnen Mexay UCTOMHUKOM U noTpebutenamun. Onpenensitotcs no-
TpebuTenu 1 COOTBETCTBYIOLLMIA UM UCTOYHMK, OT KOTOPOro AaHHble NoTpebuTenun nonydatoT

BOAY U TENJ10BYIO 3HEPIUIO.

3.4.4 KoOHCTPYKTOpPCKUM pacyeT TENSIOBOMU CETU

Llenbo KOHCTPYKTOPCKOrO pacyeTa SIBNAETCS onpeaerneHne aMaMmeTpoB TpyGonpoBoaoB

TYMUKOBOWM W KOMbLIEBOW TENOBON CETU NPU NPOMYCcKe MO HAM pacyeTHbIX pacXofoB Npu 3a-

AdaHHOM (I/IJ'IM HeI/ISBeCTHOM) pacnonaraemMomMm Hanope Ha NCTOYHUKE.
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[aHHas 3apa4a MoXeT BbiTb MCMONb30BaHa Npu BbiAaye paspeLleHrst Ha NOAKMoYeHne
noTpebuTenein K TENMOBOW CETM, TaK Kak B Ka4eCTBE WMCTOYMHMKA MOXET BbICTynaTb 6o
y3€en CUCTeMbl TENNOCHaGXeHWs, Hanpumep TenroBasi kamepa. [na 6ornee rmMbkoro peLleHns
AaHHON 3adayn NpegycMOTpeHa BO3MOXHOCTb M3MEHEHUs CKOPOCTM OBWXKEHUS Bodbl MO
yyacTkam TennoBOoM CETU, YTO NPUBOANUT K M3MEHEHUIO AMaMeTpoB TpybonpoBoaa, a 3Ha4mMT U

pacnonaraemMoro Hanopa B ToO4YKe NOoAKMHYEeHNA.

B pesynbTaTte pacdeta onpenensioTcs AvaMeTpbl TpyOonpoBoaOB TEMNMOBOW CEeTH, pac-
nonaraemMblii Hanop B TOYKE MOAKIIOYEHUS, pacxodbl, MOTEPM Hamnopa U CKOPOCTU ABUKEHUS

BOAbl Ha y4aCcTKax CeTu, pacrnornaraemMmble Hanopbl Ha I'IOTpGGVITeﬂFlX.

3.4.5 Pacuyet TpebGyemoun TemnepaTypbl Ha UCTOYHUKE

Llenbto 3agaun siBnsieTcs onpeaeneHne MMHUManbHoO Heobxoaumon Temneparypbl Ten-
NOHOCUTENS Ha BbIXO4e U3 UCTOYHMKA AN obecrneyYeHuns y 3aiaHHOro noTpeduTens Temnepa-

TYPbl BHYTPEHHEro BO3yxa He HUXe pacquHon.

3.4.6 KommyTauMOHHbIe 3agauun

AHanu3 OTKIMOYEHUIN, NEPEKNIOYEHUIN, MOUCK BrKanlien 3anopHON apmaTtypbl, OTKIHO-

YatoLLLer YHaCTOK OT MCTOYHUKOB, UIN NMOMHOCTBLHO N30NMPYIOLLLEN Y4acToK U T.A4.

3.4.7 TMNbe3omeTpuyecknm rpacpmk

Llernbto NocTpoeHUsi Nbe3oMeTPUYECKOro rpadmka SIBMAETCA HarnsaHas WnncTpaums

pe3ynbTatoB rmapasiin4eCcKoro pacyerta (Hana,qquoro, NnOBEPOYHOrO, KOHCprKTOpCKOFO).

OTO OCHOBHOW aHaNMUTUYECKUIA MHCTPYMEHT cneumanmcTa no rupaBrinyeckum pacyetTam
TennosbiX ceTen. [Mbe3oMeTp npeacTtaBndeTr cobon rpadmyeckuin JOKYMEHT, Ha KOTOPOM
n3obpakeHbl NMMHUM AaBNEHUA B NOLAOLLEN U 0BpaTHOM MarucTpansix TENMOBOW CETU, a Tak-
Xe npodounb penbeda MECTHOCTU - BOOMNb ONpPeneneHHOoro nyTn, CoOeqUHALEro Mexay co-
0o aBa NPOM3BOSbHLIX Y3Ma TENMOBOM CETU NO HEpPa3pbiBHOMY MOTOKY TensnoHocuTend. Ha
NbE30METPUYECKOM rpadonke HarnggHO NpeacTaBlieHbl BCE OCHOBHbIE XapaKTEPUCTUKN PeEXN-
Ma, NONYyYeHHble B pe3ynbTaTe rmapaBinyeckoro pacyeTta, No BCEM y3fiaM 1 ydacTkam BOOMb

Bbl6paHHOFO nyTn. mMmaHoMeTpuveCckmne paBleHunA, NorHble U yaeribHble NOoTepu Hanopa Ha
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y4acTKax TENMOBON CETH, pacnonaraemMble OaBlieHNUA B KaMepax, pacxodbl TEMNMOHOCUTENA,

nepenagbl, co3gaBaeMble Ha HACOCHbIX CTaHUUNAX N UICTOYHUKAX, N30bITOYHbIE Hanopbl N T.A4.
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PucyHok 3.13 - [be3omeTpuyeckui rpadmk

LlBeT N CTUNb NNHWIA 3a0aeTcs Nonb3oBaTeNneMm.

B Tabnuue nopg rpacmkom BbIBOOAATCS ONSA KAXXO0ro y3na cetm HaMMeHoBaHue, reoesu-
yeckasi OTMETKa, BbicOTa NoTpedbutensd, Hanopbl B NogatoleMm n obpatHoM TpybornpoBoaax,
BENUYMHA OPOCCENMPYEMOro Harnopa Ha wanbax y notpebuteneir, noTepn Hanopa no y4act-
KaM TENOoBOWN CETWN, CKOPOCTM ABUXKEHMS BOAbI HA y4acTKax Tenmnoson cetn u T.4. KonnyecTtso

BbIBOAMMOM MoA FpaCbVIKOM I/IH(bOpMaLI,MI/l HacTpanBaeTCA rnosjib3oBaTerieMm.

3.4.8 PacyeT HOpMaTUBHbIX NOTEPb Tenna Yepes U3onNALUIo

Llenblo gaHHOro pacyeTa sIBMsSIeTcs onpeaeneHMe HopMaTUBHBIX TENMOBbLIX NOTEPL Ye-
pe3 u3onsaumo TpybonpoBodoB. TennoBble NOTEpU OnpeaensitoTcs CyMMapHO 3a rof C pas-
6uBKoI No MecsiLam. MNpocMoTpeTb pesyrnbTaThl pacyeTa MOXHO Kak CyMMapHO Mo Bcen Ten-
NOBOW CETU, TaK M NO KaXKOOMY OTAENbHO B3ATOMY UCTOYHMKY TEMMOBON 3HEPIUM U KaXXOoMy

ueHTpansHomy Tennosomy nyHkTy (LITTT). Pacyer moxeT ObiTb BbINOMHEH C y4eTOM nonpa-
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BOYHbIX KO3(PDULIMEHTOB HA HOPMbI TEMIIOBbLIX NOTEPb.

Pe3ynbTarhl BbIMOSTHEHHbIX pacYeTOB MOXHO aKcrnopTupoBaTtb B MS Excel.

3.49 «PykoBoacTBo nonb3oBartensa N'MC ZULU»

«PykoBoacTeo nonb3osatens NMC ZULU» npeacTtasneHa no CCbIfiKe HUKe

https://www.politerm.com/download/zulu/ZuluHelp.pdf

3.4.10 «PykoBoacteo nonb3oBatensa ZULU-THERMO»

«PykoBoacTso nomnb3oartens ZULU-THERMO» npeacraeneHa no Cebifike Huxe

https://mwww.politerm.com/download/zulu/ZuluThermo.pdf
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4 J3NEKTPOHHASA MOAEJNb CYLWECTBYIOWENA CUCTEMbI
TEMNMOCHABXEHMA. 3TAIMNDbI AKTYAITUSALIUU

4.1 UndcdopmaumoHHo-rpachuueckoe onucaHue o06HLEKTOB CUCTEeMbl

TennocHabxeHusn

Ha ocHoBe cyuiecTBytowen OM ansa uenen ee akryanusaumm Obina cosgaHa MogenbHas
basa - «ts_2023», B KOTOPOW NPOBOAUIACH BbiBEPKA C NOCNEAYIOLLEN KOPPEKTUPOBKON MHAOP-
MaLUMOHHO-TpachmyecKoro OnncaHnsa CyLLEeCTBYIOLLMX OOBEKTOB CUCTEMbI TEMMNOCHAbXeHUs ro-
poacKoro okpyra ropoga PasaHu, ¢ ydeTOM NpousoLlenX N3MEHEHUN C MOMEHTa yTBepXae-
HMS CXeMbI, MO AaHHbIM 3akasynka (6basa aboHeHTOB; 6a3bl TEMMOBbLIX CETEN; CYTOYHbIE BEL,O-

MOCTW).

B akTyanuaupoBaHHoI 6a3e AaHHbIX 3NEKTPOHHON MOOENN OrnMcaHbl U NP HEOGXOAUMO-
CTV OONOSHEHb! (CKOPPEKTUPOBaHbI) MacMnopTHbIE XapakTEPUCTUKU BCEX TUMOB OGBHEKTOB CU-
cTembl TennocHabxeHus. MNonHoTa 3anonHeHns 6asbl AaHHbIX MO MapaMeTpam 3aBUCUT OT

HaINMM4nAa UCXoaHblX AaHHbIX Y TeﬂJ'IOCHa6)KaI-OUJ,I/IX KOMMaHuM.

BuayanbHoe oToGpaXKeHne aneKTPOHHON MoAeny NpeacTaBneHo Ha pUcyHke 4.1.
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PucyHok 4.1 - BusyanbHoe oTtobpaxeHue 3NeKTPOHHOW MofeNiv ropoAcKoro okpyra ropoga PszaHm
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4.2 OTnapka n KanubpoBKa 3NeKTPOHHOMU Moaenu

B pamMKax gaHHOro atana ObINI BbIMOSTHEHDI:

e OTNlagKa pa6OTbI pacyeTHbIX MartemMaTtun4eckmnx Mo,qyneﬁ nyTemMm BbliAB1EHUA

OLUMBOK B UCXOAHBIX AaHHbIX;

e KanMbpoBKa MOAENW C LIeNblo AOCTVXKEHUS COOTBETCTBMSA pacyeTHbIX NapamMeT-
POB Moaenu akTUYeckum napaMmeTpam B OnpedeneHHbIX penepHbIX yanax cu-
CTeMbI TenrocHabXeHns (Npy HanM4Mn MHpopMaLMmM No pacxonam, AaBneHUsIM
BOAbI B NogaoLwmnx 1 obpaTtHbix TpybonpoBogax cucTeMbl TennocHabxeHus ans

haKTU4EeCKOoro pexvma).

Ha aTtane otnagku anekTpoHHOW Moaenu Obin NpPoBedeH aHanu3 MoNHOTHI U 10CTOBEp-

HOCTU BHECEHHbIX NCXOOHbIX AaHHbIX.

KannbpoBka mogenu - npouecc MaeHTUdmKaLmMm N TOHKON HaCTPOMKNM HAbOPOB UCXoa-
HbIX AaHHbIX Takum 0bpa3om, 4Tobbl 06ecneunTb MakcMmMarnbHOe NpUbnKeHNe pesynbTaToB
TMAPaBMYECKOro pacdeTa K (hakTUYECKMM MapameTpam B OnpeaeneHHbIX pernepHbIX y3nax
cucTeMbl TennocHabxeHus. [na opraHu3auum npouecca kannbposkn OM BbiOMpatoTcs pe-
nepHble Y3bl B KAX40N M3 CUCTEM TEMNNOCHAOXEHUS, TakMe KaK: BbIBOAHOW KOMNMEKTOP Ha UC-
TOYHWUKE W/MNM HAcCOCHbIE CTaHUMM W/UNKN TENNOBbIE MYHKTbl U MPOYNE 3NIEMEHTbI TEMSIOBOM
CeTn, N0 KOTOPbIM MMeOTCSt hbakTUYeCKne AaHHble Mo pacxodam TEnrIoHOCUTENs 1 pacnorna-

raemMbIM Hanopam 3a oTonuTenbHbIN nepuog 2022/2023 rr.

OaHUM 13 HE3aMEHUMbIX UHCTPYMEHTOB NpU KannbpoBKe rmapasBnnyeckon Mogenn Ten-
NOBOWN CETUN ABNAETCHA NbE30OMETPUYECKUIA rpadomK, NMOCKOMbKY rpaduyeckas HTepnpeTaums
rMAapaBfIdECKOro pexmma Mno3BONdeT OAHOBPEMEHHO KAYECTBEHHO U KOMIMYECTBEHHO OLe-
HWUTb MOMpPaBKW, KOTOPble HEOOXOAMMO BHECTU B pacyeTHyK Mofesnb, YTobbl oHa Haubornee
afeKkBaTHO NoBToOpAna "rmapaBnuyeckoe noseneHne" peansHoM TENNOBOM CETU B SKCNyaTa-

LIUW.

Takke AOns BbINOSTHEHMUS KaJ'IVI6pOBKVI ncnonb3oBalinCb pe3yrbTaTbl MAapaBJINYECKUX
pac4yeToB A4 3JIEMEHTOB TENMNOBOM CETU, a TaKkKe rpa(bmquKoe npeacraBneHne napameT-

OB TENJIOHOCUTENA.
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I'Iapanneano pa60Te C BbllLeonncaHHbIM MHCTPpYMEHTapuemM npoBoaunriaCb KOPPEKTU-
poBKa M3Ha4dalibHO BBE€AEHHbIX [AaHHbIX MO LWepoXoBaTOCTU pr60|'|p0BO,EI,OB, 3Ha4YeHnAaM
MEeCTHbIX COFIpOTI/IBJ'IeHI/IIZ nnp. ¢ uenbko nonyvyeHnd MmakCumMaribHOro CoOoTBeTCTBnA napameT-

POB pac4eTHOM Moaenu ¢ PakTUYECKUMKN NapaMmeTpaMmn CUCTEM TENNOCHAOXKEHUS.

PesynbTatbl KanMbpoBKN rMApPaBAMYECKUX PEXUMOB CUCTEMbI TEMNNOCHabXeHNs1 ropoa-
CKOro okpyra ropoga PsizgaHu npenctaBneHa B cpaBHUTENbHOM Tabnuue 4.1. ona 6asoBoro

nepuoga paspaboTku cxembl TennocHabxeHns (otonutenbHoro nepunoaa 2022/2023 rr.).
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TENNOCHABXEHUSA»

PesynbTaTtbl BbIMOMIHEHHON KanubOpOBKM B 3MEKTPOHHOW MOAENW npeactaBneHbl B CpaBHUTENbHOM Tabnuue 4.1. ana 6asoBoro

nepuoga pa3paboTkm cxembl TennocHabxeHusa (otonutensHoro nepmnoga 2022/2023 rr.).

Tabnuua 4.1 - Pe3ynbTaThbl BbINOMHEHUsI KarIMOPOBKU 31IEKTPOHHOM MOAENV CUCTEMbI TEMJTIOCHAGXEeHUA FOPOACKOro OoKpyra ropoga PsA3aHu ansi oTonuTenbHOro (3MMHeEro)

nepuoaa
MapameTpbl rMapaBNIUYECKUX PeXUMOB paboThbl
no AaHHbIM haKTUYeCcKOro pexuma paboTbl no pe3ynbTaTam BbINMONIHEHHOW KanubpoBKu
SHeproMcTouHMK B oTONUTEeNnbHbIN nepuop 2022/2023 rr. 3NeKTPOHHOM MoAenu cucTeMbl TeNNOCHa6keHUs
MaructpanbHbIN
BbIBOA,
[asneHune B noaatowem/o6paTtHOM Pacxon tennoHocutens B [asneHue B nogatowem/obpaTtHomM Pacxopn tennoHocutens B
TpybonpoBopax, noparowiem/o6paTtHOM TpybonpoBopax, noparowemM/o6paTtHOM
(m Boa. cT./ m BogA. cT.) TpybonpoBopax, (M3/'-I/M3/‘-I) (m Boa. cT./ m BoA. cT.) TpybonpoBopax, (M3/'~l/ M3/'~l)
TM1-128/14 oy TLoos T™ 1128/ 14 M1 -1502,4;
™ 2 —2709,1; ™ 2 — 2622,3;
HPTS T™M2-127/13 ! T™2-127/13 !
L T™ 3 — 4222,4; ™ 3 - 4212,0;
TM 3-120/16 ! TM 3-120/16 !
™4 —-127 /15 TM 4 —4143,1; T™M 4 - 127/ 15 T™ 4 - 3989,1,
WToro: 12577.7 WToro: 12325,8
Osrunesckas TOLY 85/25 TM1-3172,2 85/25 M 1-3140,8

WToro: 3172,2

WToro: 3140,8
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5 3NEKTPOHHASA MOAENb NEPCMNEKTUBHOMU CUCTEMbI
TEMNMOCHABXEHMUA

MogenupoBaHne nNEepcrnekTMBHOIO BapuaHTa pasBUTUS CUCTEMbl TennocHabXeHus
(CTPOMTENBCTBO HOBLIX U PEKOHCTPYKLIMS CYLLECTBYHOLLMX UCTOYHMKOB TEMITOBOM 3HEPrun, ne-
pepacnpegeneHne TennoBbIX Harpy3ok Mexay WCTOYHMKaMW, onpeaeneHne BO3MOXHOCTU
NOAKMKYEHMS HOBbIX NOTPEOUTENEN TEMNNOBOW 3HEPruu, onpedeneHme onTuManbHbIX Bapu-
AHTOB Ka4eCTBEHHOro 1 HaaeXXHOro obecrneyeHnst TENIOBON 3HEPrMen HOBbIX NoTpedbuTenen n
T.0.) OCYLLECTBIAETCHA Yepe3 MexaHM3M CO34aHMsa N agMUHUCTPUPOBAHMS crneumanbHbIX "Mo-
AenbHbIX" 6a3 - HabopOB [aHHbIX, KINOHMPYEMbIX U3 OCHOBHOWM (KOHTPOrbHOM) 6a3bl AaHHbIX
OMMCaHns TEMMOBOW CETU, HA KOTOPbIX MOXHO NPON3BOAUTL N0ObIe MaHuNynsuum 6e3 pucka

UCKa3nTb 1 nosBpeanTb KOHTPOJIbHYO 6a3y.

B pesynbTaTte co3gaHus nepcnekTMBHOIO BapuaHTa 4O KOHeYHbIX noTpebuTtenen B OM
B COOTBETCTBUM C MacTep-nnaHom bbina co3gaHa MmogenbHas 6asa, oTpaxarowasa nepcnek-

TUBHOE COCTOSsIHUE CUCTEMBI TennocHabxeHus Ha 2034 rop.

B nepcnektnBHOn MogenbHon 6ase y nnaHvpyembix K NOAKOYEHU0 noTpebutenen B

none «Homep_[1I» BHeCeH cnegyoLmin ko,
M _x, roe
«[MlM» obo3Ha4YaeT akTyannaMpoBaHHbI NEPCMNEKTUBHBINA NOTPedbUTENb
«X» - MOPSAKOBbLIN HOMEP B NEpCneKkTMBHOM 6aze aboHEHTOB

MepcnekTnBHas 6a3a aboHeHTOB NpeacTaeneHa B [(naee 2 MNpunoxeHue 1 «Xapakrepu-
CTUKa CYLLECTBYIOLLEN N NEPCNEKTUBHOM 3aCTPONKN, TEMMOBOM Harpy3ku 1 notpebneHus ten-
FMIOBOM  3HEpPrMn no 3neMeHTaM TeppuTopuansbHoro genexHvs» (wudp 61401.0M-
MCT.002.001).

PesynbTatbl pacyetra NepCcrnekTUBHbIX MMAPaBAMYECKUX PEXMMOB CUCTEMbI TENNOCHab-
YXEHUSA ropoacKoro okpyra ropoga PsizaHu npenctaBneHbl B gokymeHTe «OBoCHOBbIBaOLIME
mMaTepuarnbl K cxeme TennocHabXeHnst ropoacKkoro okpyra ropoga PasaHu Ha nepuog go 2034
roga (aktyanusaums Ha 2024 rog). [nasa 8 «[pegnoXeHns N0 CTPOUTENBLCTBY U PEKOHCTPYK-
umn Tennosbix ceten» (wmndp 61401.0M-INCT.008.000). [MpunoxeHue 1. MNepcnekTnBHbIE
rMapaBnuyeckue pexxnmbl TensoBbix ceteny (wmndp 61401.0M-MNCT.008.001).
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6 AOKYMEHTbI MO AKTYANTU3UPOBAHHOMW 3NIEKTPOHHOM

MOLAEMU

Mo pesynbTaramMm akrtyanum3aunmn SJ'IeKTpOHHOIZ MOOENN CUCTEMbI TennocHabXeHnsa ro-

pOACKOro okpyra ropoga PsizaHun paspaboTaHbl crneayoLime 4OKYMEHTbI:

HacToALWMA JOoKyMeHT - «OB6oCHOBbIBalOLWLME MaTepuarnbl K Cxeme TennocHab-
XXEHUs1 ropoacKoro okpyra ropoga PsizaHu Ha nepuoa go 2034 roga (aktya-
nmnsauusa Ha 2024 rog). MnaBa 3 «OnNekTpoHHasa MoAernb CUCTEMbl TennocHab-
XeHns» (wundpp 61401.0M-MNMCT.003.000);

«ObocHoBbIBalOLLME MaTepuarbl K CxeMe TennocHabXeHns ropofCcKoro okpyra
ropoga PsasaHn Ha nepmog ao 2034 roga (aktyanmsaums Ha 2024 ropg).
maBa 3 «3OnekTpoHHas Mopenb CUCTEMbl TennocHabxeHnsay  (Lwmdp
61401.0M-MNCT.003.000). MpunoxeHne 1 «[pacudeckaa dactb» (Wmdp
61401.0M-MNCT.003.001);

«O6ocHOBbIBalOLLME MaTepuarbl K cxeme TeNnocHabXXeHs ropoacKoro okpyra
ropoga PsizaHn Ha nepuwog go 2034 roga (aktyanusaums Ha 2024 rop).
maBa 1 «CyuiecTByloLlee NonoxeHne B cepe Npon3BoacTBa, nepegayun u
notpebneHnsa TenmnoBOW 3JHepPrMn Ans uenen TennocHabxeHusi» (Lwmndp
61401.0M-MCT.001.000). MpunoxeHne 4 «CyliecTByoLlmne ruapasnuyeckne
pexumbl TennoBbix ceTeny (wndp 61401.0M-MNCT.001.004);

«ObocHoBbIBaKOLLME MaTepMarbl K CXeMe TensiocHabXXeHnst FOPOACKOro okpyra
ropoga PssaHn Ha nepuog ao 2034 ropga (aktyanusauua Ha 2024 rop).
maBa 8 «[MpeanoxeHnsa no CTpoMTENbCTBY U PEKOHCTPYKLUMU TENSOBbIX Ce-
Ten» (wundpp 61401.0M-MNCT.008.000). lMNpunoxeHne 1 «lMNepcnekTuBHbIE
rmgpaBnMyeckme  pexumbl  TenmnoBbix  ceTen»  (wmdpp  61401.0M-
MCT.008.001).

Mo pesynbTaramMm aktyanm3aunmn SJ'IeKTpOHHOIZ MOOENN CUCTEMbI TenmocHabXeHnsa ro-

pOACKOro okpyra ropoga PsAsaHu paspaboTaHbl cnegytolime MoaernbHble 6asbi:

MogenbHas 6a3a «ts_2023» - akTyanuampoBaHHas mopernbHas 6asa no cyuie-

CTBYIOLLEMY COCTOSIHUIO CUCTEMBI TEMNOCHaAOXEHUS;
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e MopgenbHasa 6a3a «ts 2034» - mopgenbHas 6asa No NepcrnekTMBHOMY Pas3BUTUIO

cucteMbl TennocHadtxenus Ha 2034 rop.

XapaKkTepucTukn TennoBbIX CETEN CUCTEM TENNOCHABXEHWUS ropOACKOro okpyra ropoga
PsizaHn nprBeneHbl B AokymeHTe «OBOCHOBbIBaKOLLME MaTepuarnbl K CXeMe TennocHabXeHns
ropoackoro okpyra ropoga Pasanu Ha nepuog go 2034 roga (aktyanusauusa Ha 2024 rog).
Maea 1 «CyuwecTBytoLlee NonoxeHne B cepe Npom3BOACTBa, Nepegayun n notpedbneHus
TEeNnsoBoM 3Heprun Anga uenen tennocHabxeHus» (wncpp 61401.0M-MNMCT.001.000). MNpu-
noxexue 2 «Tennosble ceTn» (wmndp 61401.0M-INMCT.001.002).
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