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1 OBWEE HA3HAYMEHME J3JIEKTPOHHOU MOAENMM CUCTEM
TEMNNOCHABXEHMUA roroackKkoro OKPYTA roeon
CTEPJIUTAMAK PECINYBJIUKU BALWLKOPTOCTAH

ONeKTpOHHas Moderb CUCTEMbl  TenroCHabXeHWs ropoACKOro  OKpyra  ropof
Crepnutamak Pecnybnukn BawkoptoctaH Ha 6a3e nporpamMMHO-PacHeTHOro KoMMrekca
«ZULU» (ganee no Tekcty OM) paspabaTtbiBanach B Lensix:

e CO30aHWs  eduHOW  MHGOPMAaUMOHHOW  nnatopmMbl MO cCUCTEMaMm
TennocHabxeHus ropoaa;

e MOBbIWEHNA 3PPEKTUBHOCTN MHGOPMAUMOHHOTO obecnedeHnst npoLeccoB
NMPUHATUA peLLeHMn B 06nacTu TekyLwero pyHKLUMOHNMPOBAHUSA U NEPCNEKTUBHOMO
pasBUTUSA CUCTEMBI TEMNOCHAOXEHNSI ropoaa;

e MpOBEOEHMS eOMHOW TMONMUTMKA B OpraHu3aumMn Tekyllen OesTenbHOCTU
npeanpuaTMi U B NEPCNEKTUBHOM Pa3BUTUM BCEM CUCTEMbI TEMNOCHAOXEHUS
ropoga;

e obecneyeHns yCTOMYMBOIO rpagoCTPOUTENBHOMO Pa3BUTUS rOPOaa;

e pa3paboTkM Mep AN MNOBbILWEHUS HAOEXHOCTU CUCTEMbI TenrocHabXeHus
ropoga;

¢ MWHMMM3ALMM BEPOSITHOCTU BO3HUKHOBEHWUSI aBapUiHbIX CUTyauui B CUCTEME

TennocHabXeHus.

OneKTpoHHas Moerb NpeaHasHavYeHa ansa peLleHns criegyrowmx 3agaq:

e CO3gaHMss  OOLEeropoACcKoM — ONEKTPOHHOM  CXeMbl  CYLLEeCTBYIOLLUMX W
NEepCneKkTUBHbIX TEMMOBbIX CeTeM U OOBLEKTOB CUCTEMbI TEMSOCHABXEeHUS
ropogackoro okpyra ropog Crepnutamak Pecnybnukn  BalwwkopTocTaH,
NPUBSA3aHHbIX K TOMOOCHOBE ropoaa;

e ONTUMM3ALUMN CYLLECTBYIOLLEA CUCTEMbI TennocHabxeHns (onTMMmM3auus
rmaopaBnNYECKMX PEXUMOB, MOLENMPOBAHWE MepepacnpeneneHns TennoBbIX
Harpy3oKk Mexgy WCTOYHMKaMK, onpederieHne OonTUMarnbHbIX  OuamMeTpoB
NPOEKTUPYEMbBIX W PEKOHCTPYMPYEMbIX TEMSMOBbLIX CETEM W TEMNNoCceTeEBbIX
0OBLEKTOB U T.4.);

e MOJenupoBaHns NepPCNeKTUBHbIX BapvaHToOB pasBuUTUS CUCTEMBI

TennocHabxeHns (CTpOI/ITeJ'IbCTBO HOBbIX U PEKOHCTPYKUNA CYyLLeCTBYHOLMNX

80445.0M-11CT.003.000
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NCTOYHUKOB TEMOBOW 3HEPruu1, nepepacnpeneneHme TennoBbIX Harpy3oK Mexay
NCTOYHMKaMK, onpeaeneHme BO3MOXHOCTU NOAKIIOYEHNS HOBbIX NOTpebuTenen
TENnoBOW 3Heprun, onpeneneHve OnTUMarnbHbIX BapuMaHTOB Ka4eCTBEHHOro U
HagexXHoro obecneyeHns TeNOBOM SHEPTMEN HOBbIX NoTpebuTenen u T.4.);

e OMepaTtuMBHOIO  MoAeNuMpoBaHWs  obecrieveHnss  TENnoBOW  3HEpPruen
noTpebuTenen Npu aBapMnHbIX CUTyaUmUsX;

e OMepaTUBHOMO MOSyYeHNss MHAPOPMAaLMOHHBIX BbIBOPOK, CMpaBOK, OTYETOB MO
cMUCTEME B LIeSIOM Mo cUcTeMe TernriocHabxeHus ropoaa v no oTAernbHbIM ee
anemeHTam;

e MOHWUTOPUHI pPasBUTUS CXeMbl TensIoCHabXeHUA ropoACKOro OKpyra ropog,
Crepnutamak Pecnybnukn balwkopTocTaH;

e obecrneyeHve exerogHoOW akTyanu3aumnm Cxembl TenrioCHabXeHUs ropoaCcKoro
okpyra ropog Ctepnutamak Pecnybnukun balwwkopTocTtaH B cooTBeTCcTBUM C P3-
190 «O TennocHabxeHun» un MNMocrtaHoeneHnem lNpasutensctea PP Ne154 «O
TpeboBaHUAX K cxemMaM TenrnocHabxeHusa, nopsagky Wx pas3paboTkm U

YTBEPXKOEHUSY.

80445.0M-11CT.003.000
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2 AKTYANU3AUMA 3NIEKTPOHHOM MOLOENU CUCTEMbDI
TEMNNOCHABXEHMUA rorpoACKoro OKPYrA roeof
CTEPJIMTAMAK PECNYBJIUKU BALLKOPTOCTAH

B pamkax akTyanusaumMm cxembl TEMIOCHAOXEHWs1 B 4acTW SMEKTPOHHOW MoAenu

BbINOJIHEHbI crneagywuimne pa6OTbIZ

e BblBEpka M COOTBETCTBYOLLAS KOPPEKTUPOBKA TPACCUPOBKU M XapaKTepUCTUK
TENNOBLIX CeTell Mo npedocTaBneHHbIM  AaHHbIM  TennocHabXatoLLmx

opraHusauui;

e BbIlBEpKa W COOTBETCTBYOLLAA KOPPEKTUPOBKA NOAKIIOMEHHbIX NOTPeEdOUTENen B
COOTBETCTBUM C MPEAOCTaBlEHHbIMM 6a3zamy aGoOHEHTOB TennocHabXatoLmx

opraHusauui;

° KaJ'II/I6pOBKa 3]'IeKTp0HHOI7I mMmoaesnn no (baKTMLIGCKMM OaHHbIM N3 CYTOYHbIX

BEOMOCTEN UCTOYHNKOB TEMSIOBOW SHEeprun.

AKTyanManpoBaHHasi 3MNEeKTPOHHas MoAEeflb CUCTEMbl TENNOCHABXEHMS TOPOACKOro
okpyra ropoa Ctepnutamak Pecnybnuku bawkopToctaH obecrnevmBaeT BbINOSIHEHME BCEX
TpeboBaHMN, NpeabaBASEMbIX K ANIEKTPOHHLIM MOAESNAM B COOTBETCTBUM C [1oCcTaHOBEHVEM
MpaButenbctBa PO Ne 154 ot 22.02.2012 «O TpeboBaHMsIX K CXemaM TensiocHabXeHus,

nopsaky nx paspaboTtku 1 yTeepxaeHus» (ganee NoctaHoBreHue):

a) rpadhmyeckoe npeactaBneHne OObEKTOB CUCTEMbI TEMMOCHAGXKEHMS C NPUBS3KOM K
Tonorpacpu4eckon OCHOBE MOCENEHMs, ropoda M C MOSHbIM TOMOSIOMYECKUM OMUCAHNEM

CBA3HOCTUN OO BHEKTOB;
6) nacnopTn3aumo 0OBHLEKTOB CUCTEMbI TEMITOCHABXEHWS;
B) MAcnopTm3aumio 1 OnnMcaHne pacyeTHbIX €AVHUL, TEPPUTOPMANbLHOIO OENEHNS;

r) rMOpaBnnYecKnin pacyeT TENoBbIX CeTen NMobor CTENEeHN 3aKonbLOBAHHOCTA, B TOM
yucne rmapaBnMYECcKUn pacyeT Npyu COBMECTHOM paboTe HECKONbKMX MCTOYHMKOB TEMNSOBOW

JHEPIrmn Ha edunHyKo TENOBYIO CEThb,

[1) MOAEeNMpoBaHME BCEX BMOOB NEPEKIIOMEHMI, OCYLLIECTBNSIEMbIX B TEMIOBbLIX CETSIX, B

TOM YMCIe NEPEKITIOHNEHNI TEMMOBBIX HArPY30K MeXAy UCTOYHMKaMM TEMOBOW 3HEPTUK;

e) pacuyeT 6GanaHCcoB TEMNMOBOW 3HEPIMM MO WCTOYHUKAM TENMOBOW SHEPrMM U No

TeppuTopuanbHOMY NpU3HaKy;

80445.0M-11CT.003.000
10



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TENNOCHABXEHWUA TOPOACKOI0O OKPYIA rOPO[ CTEPNIUTAMAK PECMNYBJIMKN BALLKOPTOCTAH
HA NEPWOA A0 2033 FOAA (AKTYANIU3ALIUA HA 2027 rOf1). TNABA 3 «9NIEKTPOHHAA MOJEJIb CUCTEM TENJIOCHABXEHUA»

X) pacyeT NoTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMn TENNOHOCUTENS;
3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHAXEHNS;

N) TrpynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4aCTKOB TENSOBbLIX CeTeEN,
notpebutenen) no 3adaHHbIM  KPUTEPUSIM  C  LUENbl0  MOLENMPOBAHUSA  Pa3nUYHbIX

NepcCriekKTBHbIX BapnaHTOB CXeM TennocHabxeHus;

K) CpaBHUTENbHbIE NMbe30METpUYECKUe rpachukn ans pa3paboTku 1 aHanmsa cueHapyeB

NepcrnekTMBHOIro pa3BuUTUA TEMJOBbIX ceTen.

B paMKax akTyanmM3aunn CXeMbl TennocHabxeHmss B 4acTu 3]'IeKTp0HHOI7I moaenu

BbINOJIHEHbI crneaywuimne pa6OTbIZ

e co3gaHue mogernbHou 6a3bl — «ts_2025» akTyanuanpoBaHHas MofernbHas 6asa

MO CyLLECTBYIOLLIEMY COCTOSIHUIO CUCTEMbI TennocHabXeHus

e BbiBEPKa M COOTBETCTBYHOLLUAA KOPPEKTUPOBKA TPACCUPOBKUN N XapaKTEePUCTUK
TENnoBbIX CceTen Mo npegoctaBneHHbIM  JaHHbIM TennocHabXxaroLmx

opraHusauui;

e BbIBEPKa 1N COOTBETCTBYHOLLAA KOPPEKTUPOBKA NOAKIMHOYEHHbLIX I'IOTpe6VITeJ'Iel7I B
COoOTBETCTBMMN C NnpenocraBiieHHbIMU Gasamm aboOHEHTOB TensiocHabXaroLwmx

opraHusaumi;

° KaﬂM6pOBKa SJ'IeKTpOHHOIZ mMmoaesnun no (baKTW-IGCKMM OaHHbIM N3 CYTOYHbIX

BEOOMOCTEN UCTOYHNKOB TEMSI0BOW SHEeprunu;

e B COOTBETCTBUM C MacCTep-niaHoOM co3gaHune I'IepCI'IeKTI/IBHOﬁ MoaenbHon 6asbl

Ha nepwoa Ao 2033 roga — «ts_2033»

e [ipoBedeHne rmgpaBriM4ECKMX pacvHeToB AJ1A OLEeHKN NepCrneKkTMBHOIro COCTOAHUA

cuctembl TennocHadxenmsa oo 2033 roaa.
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3 ONUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wue nonoXxxeHumnA

B kauectBe 06a3oBoro nporpamMHOro obecneyeHnss ONg peanusaumMn  Co3gaHus
ONEKTPOHHOM MOAENN CUCTEMbI TEMNOCHaAOXEHUs1 ropoda WCMonb30Barncst NporpamMmmHo-
pacyeTHbIn kKomnneke ZULU.

B maHHOM pasgene npeactasrieHo KpaTkoe onncaHne (PyHKUMOHaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoOAyrfen nporpammMmHo-pacyeTHoro komnnekca ZULU, HeobGxooumbix Aanst
akcnnyatauumn 3M:

e cepBep reonHgpopmaLnoHHON cuctemol Zulu;

e WHCTpyMeHTarnbHasa reonHgopmaumoHHas cuctema 'MC Zulu;

e MakeT pacyeToB ceTen TennocHabxeHnsa ZuluThermo;

3.2 Cepeep reomHcopmaumoHHon cucremsl Zulu

ZuluServer - cepsep [MC Zulu, npepoctaBnsaowWmMiA BO3MOXHOCTb COBMECTHOM
MHOroMnosib30BaTENbCKOM PaboTbl C reodaHHbIMU B JIOKaNbHOW CeTu U rnobanbHon ceTu

MHTepHeT.

HocTtyn Kk cepBepy ocyliectensietca Yepes npotokon TCP/IP. Cepeep ZuluServer naet
BO3MOXHOCTb MCKNIOYNTE (PansioBbl JOCTYN KMEHTa K AaHHbIM Ha cepBepe. KnuveHTy
HeOoCTynHa MHAopMaLums 0 PU3NHECKOM XPaHEHUN OAHHbIX U OTCYTCTBYET BO3MOXHOCTb UX
HECaHKLMOHNPOBAHHOIO N3MEHEHWSI.

Tarke ecTb BO3MOXHOCTb pasrpaHvymMTb AOCTYN K AaHHBbIM MeXAy Monb3oBaTesnisiMu.
Cuctema naponen v npaB NO3BONSAET NPeaoCTaBNATb pasHbIM MOSb30BaTENAM pasfnyHble

BO3MOXHOCTU U OorpaHnyeHnda ana gocrtyna u pa60TbI C JaHHbIMW.

MNC Zulu, coxpaHsis BCe BO3MOXHOCTWU HacTonbHom Bepcun YIC, nveeT BCTPOEHHbIV
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, C/IOM, MPOEKTbI U ApyrMe AaHHble Zulu Kak C
noKanbHOM MalUWHbI, TaK U C yaaneHHoro KoMnboTepa, rae ycraHosneH ZuluServer.

Ana Toro, 4tobbl NoakntuMTLCA K cepBepy ZuluServer goctatodHo ykasaTtb ero |IP
agpec, nMbo Mmsa KOMMbOTEPaA B JIOKANbHOW CETU WUMN Xe MMSA OOMEHa, ecriv cepsep

pacnosioxeH B cetu NIHTepHerT.
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PucyHok 3.1 - BctpoeHHbIn knueHT T'MC Zulu — ZuluServer
3.2.1 Ocob6eHHocTu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBOEW paboTe ¢ 4aHHbIMM UCNONBL3YET MyTb K dharinam Croes, KapT, MPOEKTOB

W OpYrvMxX, 3TW AaHHble npeactaBnsiowmm. MNyTb K danny MoxeT ObiTb NokanbHbIM TUna

«C:\Zulu\Buildings.b00» unu cetesbim Buaa «\\server\C\Zulu\Buildings.b00». [ina gocryna xe

K JaHHbIM Ha cepBepe, Zulu nonb3yetcs agpecom pecypca URL (uniform resource location)

Buga «zulu://server/buildings.zl». MNMogobHo ToMy, kak BeG-6pay3ep ucnonedyetr URL ans

poctyna K ctpaHuuam Beb-canta, MTMC Zulu ucnonesyet cson tvn URL ana agpecaumm

AaHHbIM Ha cepsepe ZuluServer.

HarnoxeHue crioee ¢ pa3Hbix cepeepoes

K

MC Zulu gaeT BO3MOXHOCTb paboTaTb OOHOBPEMEHHO C KapTaMu U CrOsIMU C PasHbIX

CepBePOB U HaKnagbiBaTb B OQHOW KapTe CIiov C fIoKaribHOW MalUMHbI U CNou € cepeepa apyr

Ha apyra B NPoM3BOSIbHOM Mopsiake.

80445.0M-ICT.003.000
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Hanpumep, Ha KapTy MECTHOCTVU B BUAE CIOEB, 3arpyXeHHbIX C yaarieHHoro cepeepa
(oonyctM, 13 WMHTepHeTa) MOXHO HamnoXuTb MraH NpPeanpusiTUss C cepeepa [OaHHOro
npeanpusATUS, a NoBepX PacroNoXUTb CXEMY UHXEHEPHBLIX KOMMYHMKaLWM, PacronoXeHHYH0

Ha KNMEHTCKON MaLUnHE.

M+ozonons3oeamenbckoe pedakmupoeaHue
ZuluServer faeT BO3MOXHOCTb OAHOBPEMEHHOIO PEAaKTUPOBAHWUS OOHUX U TEX Xe
rpacpmyecknx u TabnMYHbIX OaHHbIX HECKONbKMMM Mnonb3oBaTensmu. Npu aTom BeaeTcs

HEe3aBMCUMbIN 151 KaXX40ro nofb3oBaTens XypHarn oTkaTa.

Aemomamu4eckoe o6HoeIeHuUe Kapmbli
|_|pl/l M3MeHeHnn AOaHHbIX OOHUM W3 KIMMEeHTOB, cepBep ornoBelaeT BCeX KIMMEHTOB,
NoNb3yKOLMUXCA B OAHHbIA MOMEHT 3TUMW OaHHbIMU, 4YTO npmeBoanUT K aBTOMaTU4ECKOMY

OBOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHupoBaH Tak, 4TOObl OaTb BO3MOXHOCTb ObICTPO WM MPOCTO
onybnmkoBaTb AaHHbIE, CO34aHHbIE C MOMOLBI HacTonbHon Bepcun MC Zulu. dusnyeckui
dopmaT AaHHbIX MPU 3TOM He MeHsieTcs. [JoCTaTOYHO C MOMOLLLIO YTUIUTLI MOLArOTOBKM
AaHHbIX UM BPYYHYH HACTPOUTL CCbINKM ansa cepeepa ZuluServer n gaHHble CTaHOBATCS
AoCTynHbIMK B ceTu. MNMogobHo Beb-cepsepy, cepaep Zulu Mo 3anpocy C KIMEHTCKOro MecTta

HY>XHOIo pecypca npenoCraBmUT AaHHble, CONOCTaBJIEHHbIE C 3TUM PECYPCOM.

AOMuHucmpupoegaHue 0aHHbIX

ZuluServer npegocTaBnsieT BO3MOXHOCTb pa3rpaHnynTb OCTYN K JaHHbIM U HA3HAYNTb
pasnuyHble NpaBuna u npaBa JocTyna K HUM. MOXHO NpeaocTaBUTb Kak aHOHMMHbIN 4OoCcTyna
K AaHHbIM NS WMPOKOW NyOnMKM, Tak U OrpaHnYnTb ero Anis y3KOoro Kpyra nosib3oBaTenemn,

onpeaenne Ana Kaxxagoro n3 HMX Kakme ornepauunn ¢ AgaHHbIMU eMy pa3peLUeHbl.

Web-cnyx6b1 WMS u WFS
ZuluServer nossonsieT pabotaTb C AaHHbIMK cepBepa no cneumdpmkaumsm WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbimn OGC

(Open Geospatial Consortium).

80445.0M-M1CT.003.000
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Web-cnyx6a WMS nossonsetr otobpaxaTb Crou u KapTbl cepBepa Ha KIMEHTax,
nogaepxmearowmx cneumdmkaumm WMS, B 4actHocTu, Zulu, Google Earth, Google Api, Open
Layers, Yandex Map, Maplnfo, ArcGIS un gp.

Web-cnyx6a WFS obecneunBaeT 4OCTYN K BEKTOPHOW 1 CEMaHTMYECKON MHGOpMaLIK

cepeepa OAna KnnmeHToBs, nogaepXxmearolnX JaHHYO CI'IeLI,I/ICbI/IKaLI,I/II-O.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

I'IpaBa AO0CTyna K cepBepHbIM JaHHbIM A114 NMoJib3oBaTeENA U rpynnbl nonb3oBaTenemn
MOXXHO OrpaHn4nTb obnacTbto, 3agaHHOMN NpPOCTbIM UMK COCTaBHbLIM MOJIMTOHOM.
Ecnn BBegeHo Takoe orpaHn4eHune, 1O Mnorib3oBaTeslb CMOXET OT06pa)KaTb crnon m

onepupoBaTh AaHHBbIMU TOSLKO B Npeaenax ykasaHHoW obnacTu.

Aemopu3sayusi Windows
Mpun coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeaeHusa Windows
AN aBTopM3auun MNonb3oBaTens Ha cepeepe, kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>XHO NOCTOAHHO BBOAWUTb JTOMr'MH U Naporib.

3.3 UHcTpymeHTanbHasa reouHcpopmaumoHHaa cucrema NC Zulu

MC Zulu - wHCTpyMeHTanbHas reonHoOpMauuoHHas cucteMa Ans Cco3daHus
SNEKTPOHHLIX KapT, MMaHOB U CXeM, WHGOPMAaLMOHHO-CMPABOYHbBIX CUCTEM, BKIOYas

mMogenunpoBaHne NH>XeHEePHbIX KOMMyHI/IKaLI,I/IIZ N TPAHCMOPTHbLIX CUCTEM.

"eomMHdopmaumoHHas cuctema Zulu npegHasHaveHa ans paspadoTku M'MC npunoxeHun,
TpebyoLwmx BM3yanusaumm npOCTPAHCTBEHHBIX OAHHbIX B BEKTOPHOM W pacTpOBOM BUAE,

aHanusa 1x ToMosiIorMmn 1 UX CBA3M C CEMaHTUYeCKUMmn 6azamm gaHHbIX.

C nomolLLbto Zulu MOXXHO COo3[1aBaTb BCEBO3MOXHbIE KapThbl B reorpadouyeckmx Npoekumsix,
UMW NNaH-CXeMbl, BKIOYasi KapTbl U CXeMbl UHXEHEPHBIX CETEN C NOAAEPXKKOW MX TOMOoru,
paboTatb C GOMbLUMM KOMMYECTBOM PacTpoOB, NMPOBOAMTbL COBMECTHbIN CEMAaHTUYECKUA W
NPOCTPaAHCTBEHHbIN aHanu3 rpaduyecknx M TabnM4YHbIX AaHHbIX, CO34aBaTb pPasfuyHble

TeMaTn4eCKmne KapTbl, OCYLLECTBIIATb 3KCMNOPT N UMNOPT AaHHbIX.

MC Zulu nossonsieT MMNOPTUPOBATL AaHHbIE U3 TakUX Nporpamm kak Mapinfo, AutoCAD

Release 12, ArcView. B pesynbTtate nmnopta 6yayT nonyyYyeHbl BEKTOPHbIE CIIOM C rOTOBbIMU
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oObekTamMun, Npy 3TOM BCE XapaKTEPUCTUKM, TakMe Kak macwitab, uBeT M npoune o6yayt
coxpaHeHbl. Ecnmn Kk o6bektam B 06MeHHOM ¢hopmaTe Obina npukpenneHa 6asa gaHHbIX, TO OHa

TaK XXe UMNOPTUPYETCA B Zulu.

Mommumo mmnopTta Zulu nmeeT BO3MOXHOCTb JKCMopTa rpadduyeckmx AaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKMUX AaHHbIX
BO3MOXEH B 3NeKTpOHHY0 Tabnuuy Microsoft Excel nnu ctpanmuy HTML. B cucteme Zulu
Takke Moryt 6e3 npeobpas3oBaHUSA MCMOMb30BaTbCA OMNMcaTeny pacTpoBbiX OOLEKTOB B

dopmatax Maplnfo n OziExplorer.

eonHopmaLmoHHaa cuctema Zulu No BHELWHEMY BMOy BeCbMa MOXOXA Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopynoBaHue

MEHIO 1 NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu NC Zulu

Cucrtema obnagaeT LWUMPOKMMM BO3MOXHOCTAMM:

e CO37aBaTb KapTbl MECTHOCTU B Pa3nMYHbIX reorpacnuyecknx cucteMax KoopauHat u
KapTorpacou4eckmx Mnpoekumusix, oTobpaxkaTb BEKTOpPHble rpadmyeckne AaHHble CO
crnaxvesaHvem n 6es crnaxunBaHus;

e ocyulecTBNATbL 06paboTKy pacTpoBbIx n3obpaxkeHuii opmatoB BMP, TIFF, PCX, JPG,
GIF, PNG npu nomoLum BCTPOEHHOIO rpadonyeCckoro pegakropa;

e 0OMb30BaTLCA AaHHLIMU C CEPBEPOB, NoaaepxumearoLmx cneumdpukaumo WMS (Web
Map Service);

e C MOMOLLIbIO CO3AaBaeMbIX BEKTOPHbIX CrI0EB C COOCTBEHHBIM BUHaAPHLIM hopmaToMm,
obecneuvBalOLMM  BbICOKYKD CKOpPOCTb paboTbl, BEKTOPU30BaTb pPacTpoOBble
n3obpaxeHus;

e Mpu BEKTOpM3aUMM UCMOMb30BaTb Kak MNPUMUTUBHbIE OOBLEKTbI (CMMBOJSIbHbIE,
TEKCTOBblE, NWHENHble, NnowaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMble
CaMOCTOSITENBHO B CTPYKTYpe Cros;

e paboTaTb C CeMaHTU4ECKMMM AaHHbIMKW, MNOAKMOYAEMbIMU K CIOK M3 BHELLUHUX
ncroyrHmkos BDE, ODBC mnu ADO 4epes onuncatenn 6a3 gaHHbIX (Nony4aTb AaHHbIe
MOXHO 13 Tabnuy, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux ncrounmnkos ODBC nnu ADO);

e BbINOMHATbL 3aMnpochkl kK 6azam JaHHbIX C OTOBpaxeHNeM pe3ynbTaToB Ha KapTe (MOWCK
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onpeaeneHHon MHgopMauumn, HaxoXxageHe CyMMbl, MakCUMasrbHOro, MUHUMAabHOro
3Ha4yeHus, U T.4.);

e BbINOSHATL MPOCTPAHCTBEHHbLIE 3anpocbl NO OObEeKTaM KapTbl B COOTBETCTBMM CO
cneundpmkaumammn OGC;

e co3gaBaTb Modenb pernbeda MEeCTHOCTM U CTPOUTb Ha ee OCHOBE W30fIMHUM, 30HbI
3aTonneHus Npounm n pacTpbl penseda, paccynTbiBaTb Nowaan n oo6beMbI;

e OKCMOPTMPOBATb AaHHble W3 cemaHTuyeckon 6Gasbl unu pesynbTaTbl 3anpoca B
3NeKTpoHHYto Tabnuuy Microsoft Excel nnm ctpanmuy HTML;

e [lporpaMMHO UM NO CEMaHTUYECKUM OaHHLIM CO3[4aBaTb TEMATMYECKME pacKpacku, C
MOMOLLIbIO KOTOPbIX MEHSAETCS CTUINb OTOBPaXKeHNA OO BHLEKTOB;

e BbIBOOAUTb ANl BCEX OOBLEKTOB CMOsi HAANUCU U BUPKN, TEKCT HAAMMCKM MOXKET Kak
OpaTbCs U3 cemaHTu4eckon 6a3sbl AaHHbIX, TaK U NepeonpenensaTbCs NPOrpaMMHoO;

e OTOOpaxaTb 00bekTbl crnoss B cdopmate  nceeao-3D  nNo3BONAOLLEM
BM3yanunampoBaTbCA OTHOCUTENbHbIE BbICOTbl 06BbEKTOB (Hanpumep, BbICOTbI 34aHUN);

e co3gaBaTb W UCMonb3oBaTb OMBNMOTEKY rpadouyeckux 3NEMEHTOB  CUCTEM
TEeNNOCHabXeHMS N PEXNUMOB UX YHKLIMOHUPOBAHUS;

e CO30aBaTb pPaCYETHbIE CXEMbl WMHXEHEPHbIX KOMMYHMKaUMMA C aBTOMAaTUYECKUM
dopMUpPOBaAHNEM TOMOSOrMM CETU M COOTBETCTBYIOLLIMX Ba3 AaHHbIX;

® UN3MEHSATb TOMOSIOMMI0 CETEN U PEXNMbI PabOThl €€ 3NIEMEHTOB;

e pelLaTb TONOMOrMYeckne 3agayvm (M3MeHeHne CoCToAHUS OOBLEKTOB (MEePEKTOYEHNS),
MOMCK OTKMIOYAKOLLMX YCTPOWCTB, MOMCK KpaT4yamlmx MNyTen, MOUCK CBSA3AHHbIX
0O6BbEKTOB, NOMCK KOmeL);

e ONa ObICTPOrOo NepemMeLLEeHNss B HY)KHOE MECTO KapTbl yCTaHaBNMBaTb 3aKagku
(3aknagka Ha TOYKY HA MECTHOCTM C onpedefieHHbIM MaclTaboMm OTobpaxeHus u
3aKnagka Ha onpeaeneHHbin 00bekT crosi (BecbMa yaoobHo, ecnn OObeKkT -
ABWXKYLLIMICS MO KapTe));

e C MOMOLLbIO MPOEKTOB packpbiBaTb CTPYKTYPY TOr0 UM MHOMO 06beKTa, N306pakeHHOro
Ha KapTe CXEMAaTWNYHO;

e CO30aBaTb MakeTbl NeYaTtu;

e MMMOpPTMPOBaTL rpadmyeckmne gaHHble n3 Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

e 3KcrnopTupoBaTb rpaduyeckne aaHHele B Mapinfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) n Windows Bimmap (BMP);

80445.0M-M1CT.003.000
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e CO3gaBaTb Makpockl Ha a3blkax VB Script nnn Java Script;
e OCyLLECTBNATb MPOrpaMMHbIA OOCTYN K OaHHbIM 4Yepe3 OObeKTHyt Moaenb Anis
HanucaHus cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpaeneHnem Zulu.

3.3.1.1 Opranmsaumsa rpachmueckux gaHHbIX

pachnyeckne pOaHHble OpraHM3oBaHbl MNocronHo. Cnon  sBNAeTca  OCHOBHOM
WH(POPMAaLMOHHON  eauHUUENn cuctembl. Kaxabil OObEeKT Crosi WUMeeT  YHUKalbHbIN

noeHtndukatop (ID unun «kntouy). MNMogaepxmBaemMblie TUMbl COEB:

e BEKTOpHbIEe CNnow;
e pacTpoBble Crou;
e Cnowu penbeda;

e crnon WMS (Web Map Service).

BekmopHblie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApPHLIN hopMaT AaHHbIX, YTO obecneunBaeT
BbICOKYIO CKOpPOCTb paboTbl rpadmyeckmx UK TOMOMOrMdeckux anroputmoB. Wmeetca
BO3MOXXHOCTb MPOrpaMMHOro 4oCTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb AN HanncaHus

COBCTBEHHBIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOIO Crosi AENATCS Ha NPocTble (MPUMUTUBLI) U TUMOBbLIE

(knaccmdunumpoBaHHbIE OO BEKTHI).
MpuMUTMBBLI MOTYT ObITb:

e TOYeYHble (MMKTOrpaMMbl UK KCUMBOSTbI»);
e TEKCTOBbIE;
e JIMHEWHbIE (TMHUW, NOSITNHUN);

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OBEKTbI OMNUCbIBAOTCA B OMONMOTEKe TUNOB 0OBbekToB. Kaxabin Tum
ONUCbIBaET MNOLLAAHON, NMMHENHBIA UM CUMBOSIbHBIA TUMOBOW rpadonyecknin o6bekT, umeeT
Nnonb3oBaTeNbCKOE Ha3BaHME U MOXET OblTb CBS3aH C COOCTBEHHOW CemMaHTu4eckon Gasomn

AaHHbIX.

80445.0M-M1CT.003.000
18



OB0CHOBbIBAIOLLME MATEPUAJIbI K CXEME TENTOCHABXEHWA TOPOACKOIO OKPYIA FOPO[ CTEPNTIUTAMAK PECIMYBJIUKU BALLKOPTOCTAH
HA NEPWUOL [0 2033 NOJA (AKTYANU3ALIMA HA 2027 rOf1). MMABA 3 «3JIEKTPOHHAA MOLEb CUCTEM TENJIOCHABXEHUA»

Kaxgbih MmN oObekta MOXET WMETb HEeCKOSbKO pexnvoB, KOTOpble WUMET
norib3oBaTesibCkoe Ha3BaHue, 1 3aa4atoT pa3syinyHble cnocobbl 0T06pa)KeHVIF| JaHHOro TMNoBOIro

obbekTa.
TunoBble 06beKTbl MOTyT ObIThb:

e TOYeYHble (MMKTOrPaMMbl UK KCUMBOSTbI»);
e JIMHEWHbIE (TMHUW, NOSNIINHNN);

e nrowaaHble (KOHTYPbI, MONMKOHTYPbI).

ATpUOYTUBHbLIE UM CEMaHTUYECKME AaHHbIE BEKTOPHOMO Criosl XPaHATCA BO BHELUHEM
MCTOYHUKE AaHHbIX U NOAKIIHYAOTCS K CrOK Yepe3 cOOCTBEHHLIN onucaTtenb 6a3bl AaHHbIX. K
OZIHOMY CFIOK0 MOXET ObITb MOAKMOYEHO NONEPeMEHHO NMPOU3BOSIbHOE YMCIIO CEMaHTUYECKUX
6a3 gaHHbIX. [MpuMUTUBBI NONb3ytoTCA obLliern ceMaHTudeckon 6a3on OaHHbIX, TUMOoBble
00BbEKTbI - CODCTBEHHON AN1s KaXaoro Tuna (ogHako Ansi pasHbIX TUMOB MOXHO MOAKMYNUTb

OfHY 1 Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM crnoem MoXeT ObiTb NGO OTAENbHBIM PacTPOBLIN 0OBLEKT, NMBO rpynna
pacTpoBbIX 06BLEKTOB. PacTpoBasi rpynna MOXeT coaepkaTb NPOM3BOSIbHOE YMCO PacTPOBbIX
OOBEKTOB MMM BIIOXEHHbLIX PACTPOBLIX rpynn. YMcrno pacTtpoB B CrOE OrpaHWYEHO NULb

ONCKOBbIM MPOCTPaHCTBOM (ZU|U cnpaBnaeTcsa € norfiemM N3 HECKOJbKUX TbICAY paCTpOB).

MopoepxmBaemsble hopmaTbl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

80445.0M-M1CT.003.000
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3.3.1.2 Pabora ¢ cucremamm kKoopgMHatr M Kaprorpadpumueckumm

NPOoEeKuaAMM

padmyeckme p[aHHble MOryT XpaHUTbCA B pPasfUYHbIX CUCTEMAxX KoopauHaTt W

oTobpaXaTbCsi B pasfnNyHbIX NMPOEKLUMUSIX TPEXMEPHON NOBEPXHOCTM 3eMn Ha MITOCKOCTb.

Cuctema npegnaraeT Habop npegonpeneneHHbIX cucteM KoopauHat. Kpome Toro,
nonb3oBaTeNlb MOXET 3a[laTb CBOK CUCTEMY KOOPAMHAT C MHOMBMAOYalbHLIMU NapameTpaMu

ANS noaaepXMBaeMblX CUCTEMOW NMPOEKLIUIA.

B uyacTHocTM 3Ta BO3MOXHOCTb MO3BOMISAT, MPWU M3BECTHbIX NapameTpax (Knoyax
nepexona), NPVBsA3bIBaTh AaHHbIE, XPaHSALLMECH B MECTHON CUCTEME KOOPAMHAT, K OAHOM U3

rnobarnbHbIX CUCTEM KoopAnHar.

,D,aHHbIe MOXXHO nepenpoeunpoBaTtb N3 O[HOW CUCTEMBI KoopauHaT B ApYryto.

3.31.3 OpraHmsaumsa ceMaHTU4YeCKUX BaHHbIX

CemaHTM4yeckne JaHHble MOAKIMIYalTCA K Crok M3 BHELWHUX UcToYHMKoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects (ADO)

yepes onucartenu 6a3 gaHHbIX.
Mony4yaTb gaHHbIE MOXHO U3:

e Tabnuuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e papyrue ncrodHnkm ODBC nnmn ADO.

Umnopm/akcrnopm GaHHbIX
BoamokeH MMNOpT/aKCNopT AaHHbIX B crieaytoLime dopmaThbi:

e Maplinfo MIF/MID;

e AutoCAD DXF,;

e Shape SHP;

e OkcnopT kapTbl (Windows Bitmap (BMP));
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e JkcrnopT cemaHTudeckux gaHHbIx (Microsoft Excel, HTML, TekctoBbIM dpopmar).

3314 MpepcraBneHue pgaHHbIX HA KapTe

KapTta mMoxeT copepxaTb NMPOM3BOSIbHOE YMCIIO rpacdouyeckmx CIoeB - OOHU U Te e
rpadomyeckme crnoum MoryT OblTb MOMELLEHbl B pasHble KapTbl C pa3HbIMU HACTpOWKaMu
oTobpakeHusi. KapTa umeeT BO3MOXHOCTb 3a[aHu1si NONb30BaTENbCKOro UMeHU, LipeTa ¢ooHa u

MacLUTabHON CeTKM.

[aHHble, XpaHAWMXCA B pasHbIX CUCTEMaxX KOOpAMHAT, MOXHO OoToBpaxaTb Ha OOHOM
KapTe, B OQHOW M3 KapTorpaduyecknx npoekumin. MNpyn aToM nepecyeT koopauHat (ecrnm OH
TpebyeTcs) U3 ogHOro gatyma B APYron U U3 O4HOM NPOEKUUM B APYryto Npou3BOAMTCA Npu

oTobpakeHun "Ha neTy".

MpMMUTMBBI MOTYT UMETb UHAMBMAYASbHbIE CTUNKM OTOBpaxxeHns (UBET, CTUMb, TOMLLMHA
NVHWI; UBET N CTUIMb 3anMBKKM; NUKTOrpamMmma; popmart TekcTa). Tunosble 0OBHEKTbI UMEIOT CTUSb
B 3aBUCUMOCTU OT pexuma (COCTOSAHMS), KOTOpbIN onpegensetcs B OUGNMOTekn TUMNos
06bekToB cnosi. CTunb NPUMUTUBOB MOXET NepeonpeaenaTe KapTon - Afisi BCcex NpUMMTMBOB

MO>XHO NMPUHYAUTESIbHO 3adaTb OANH CTUJb.

CTnb OOGBLEKTOB MOXHO MEHSITb C MOMOLLB0 TeMaTU4ecKux packpacok. Mpu atom

pacKkpacka MOXeT ObITb CO34aHa No CeMaHTUYECKUM OaHHbIM UK nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOAUTL ANt BCEX OOBLEKTOB CrOsi HagmnuMcu unm Gupku. Tekct
HaanMcKU MOXeT OpaTbCs U3 CemaHTM4Yeckon Gasbl AaHHbIX. TEKCT HaAnMCU Takke MOXET
nepeonpeaensitbCs MNPOrpamMMHO. BUpKM reHepupytoTcs aBTOMaTU4YeCcku, HO MOryT MOTOM

paccTaBnsATbCS Nonb3oBaTenieM B HY>KHOE PacroNioXXeHNe U B HY)KHOW OpUeHTaLuK.

[ns 6bICTpOFO nepemMelieHmna B Hy>KHO€ MEeCTO KapTbl MOXHO yCTaHaBIIMBaTb 3aKiaaKu.

3aknagka Ha TOYKY Ha MeCTHOCTU C onpeaesyieHHbIM mMacLuTadom OT06pa)KeHI/IFI.

KapTy MOXHO ne4yatartb C pas3rinvyHbiMMn onumnaMn (Ha ofHOMN CTpaHuue Ui HeCKOJIbKUX
CTpaHuuax, B 3a4aHHOM mMacwTabe nnn BnNMcaB B 3afaHHble I'868pI/ITbI, Ha CTpaHuuax Ansd

nocneayroLLen CKIenkn u T.4.).
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3.3.1.5 OpraHmsauma Kapr

MmeeTcst BO3MOXHOCTb YA06HO OpraHn3oBaTth kapTbl, 00beANHEHHbIE 0OLLEN TEMATUKOMN.
CoBOKYMNHOCTb KapT, 06beAMHEHHbIX 0BLLMM MONb30BaTENLCKMM UMEHEM U, ecrnn TpebyeTcs,

Ha60pOM nepapxmyeckmnx CBSA3EN Mexay 3aTUM1 KapTamMu, npencrasndeTt cobon MNPOEeKT.

B pamkax npoekTa KapTbl MOXXHO CBsi3blBaTb Mexay COOON C MOMOLLBIO MMNEPCCHISIOK.
l'nepcchbinka onpegensieTca OT obbekta B OQHOW KapTe K APYroM KapTe C yKa3aHuem

MeCTOpPacCnosioXXeHnA 1 mMacTaba.

3.3.1.6 PepaktupoBaHue o6nexkros

,D,J'IFI penakTnpoBaHuAa U BBOOA o0bekToB npeaycMoTpEeHbl:

e BO3MOXHOCTU BBOAA U peadaKTnpoBaHUA:

BBOZ C 3KpaHa MbILLKOWN
— BBOJ, N0 KOOpAMHATaM C KnasmaTypbl
— TpaccupoBKa SIMHUIA
— aBTO3aMblKaHWe KOHTYpOB
— Bblpeska/konMpoBaHue/BcTaBka - oybnmposaHve
— MoBOpPOT 0bbekTa.
e oriepaumun oTMeHbl/Bo3Bpata aevctems (Undo / Redo).
e pefakTMpoBaHue rpynbl OOBHEKTOB:
— yQarnenuve - nepemeLLeHve;
— pybnuposaHue;
— TMOBOPOT - Bblpe3ka/kKonMpoBaHMe/BCTaBKa.
e pefaKkTUPOBaHUE 3NIEMEHTOB OObEKTa:
— nepemeLlleHne/yaaneHe/BcTaBka y3ros;
— nepemelleHne/yganenne pebep;
— pa3bureHne y4acTka CUMBOJIbHbIM OOBHEKTOM.

e TpaHcopmaums.
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3.3.1.7 BekTopHbIe OBeprierMHbie onepauum

OBeprien - onepaumst HanoXeHUs Apyr Ha apyra AByx unu 6ornee cnoes, B pesynbTare
KOTOpOW obpasyeTcst 0avH NPOM3BOAHbLIN COW, CoaepKaLLmii KOMMO3ULMIO NPOCTPaHCTBEHHbIX
0OBbEKTOB MCXOAHbIX CrOEB, TOMOSIOMNIO 3TON KOMMO3NLMK N aTpubyTbl, apudMeTUYECKN UK

NOrMYECKN NPOU3BOAHbBIE OT 3HAYEHUIA aTPUBYTOB MCXOAHbLIX OGHLEKTOB.
MopaepxunBatoTcs criedytolime BEKTOpPHbIE OBeprieiHble onepaumm:

e 0b6beanHeHne 06bEKTOB ¢ HacnenoBaHeM ID (yHMKanbHOro naeHTudmkaTopa);
e pasbeauHeHVe OObEKTOB;

e pasgeneHue ogHoro obbekTa rpynnon 06 bEKTOB;

e Bblpe3ka 13 ogHoro obbekTa obnacTu rpynnbl OO LEKTOB;

e OTpe3aHne obbekTa BHe 0bnacTu rpynnbl pyrnx 06 bEKTOB;

e y3rI0BaHuE;

e OBydrepHble 30HbI;

e OCTPOEHMNE KOHTYPOB MO CeTM.

3.3.1.8 KoppekTuposka pacrpos

B cucteme peanusoBaHa KOpPPEKTUMpPOBKA pacTpoBbiX hannoB, coaepXaLimx
CKaHUPOBAHHYKD C MMAHLETOB TOMOOCHOBY. KOppEeKTUpOBKA WCKaXXEHUA CKaHWPOBAHUSA
NPOM3BOANTCS MO TOYKaM pacTpa, KOOpAuHaTbl KOTOPbIX M3BECTHbl. Kak MWUHMMYM LOIDKHbI
ObITb N3BECTHbI YEThIPE TOYKWU, ONpeaensiowue yribl nnaHweTa.

Mpouenypa KOPPEKTUPOBKM CO30AET HOBbIN PacTp, Yribl KOTOPOro CoBNaaaroT C yrinamu

nnaHweTa, T.e. npoleaypa KOppPeKTUPOBKN 0bpe3aeT 0TCKaHMPOBaHHbIE, HO NULLHKE, NONS.

3.3.1.9 MopenuposaHue ceTem y TONONorMYecKue sagayum Ha ceTax

Hapsigy ¢ obbiHbiM ans TMC pasgeneHnem OGBLEKTOB Ha KOHTYPbl, flOMaHble,
KOMOMHMPOBAHHbIE KOHTYPbl, KOMOMHMPOBaHHbIE fOMaHble, Zulu NoaaepXuBaeT NMHENHO-

Y3J10BYIO TOMOJI0Irnio, 4YTO NO3BOJIAET MOOenmpoBaTb MHXEHEPHbIE CETU.

Hapsigy ¢ o6bl4HbIM ans FTUC pasaeneHnem oGbekToB Ha KOHTYpPbI, loMaHble, CUMBOJIbI,

Zulu nopoepXvBaeT  NIMHEMHO-Y3MOBYHO  TOMOSIOTMIO, YTO MO3BONAET MoLenvMpoBaTb
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WHXXEHEPHbIe N Opyrne cetu. Tononornyeckas ceteBasd MoLenb NpeacTtasnsieT cobon rpad
CEeTW, Yy3rnaMm KOTOPOro SBASKOTCA TOYEeYHble OObeKTbl (KonoAubl, UCTOYHWKM, 3a[BUXKKM,
pyOunbHUKN, NepekpecTkn, notpebutenn u T1.4.), a pebpamm rpada ABAAOTCSA NNMHENHbIE

06bekTbI (kabenu, TpybonpoBoabl, Y4aCcTKM JOPOXKHON CETU U T.4.).

Tononornyeckun  pefakTop Co3daeT MartemMaTuyeckyro Mogenb  rpadga cetu
HenocpeaCcTBEHHO B Mpouecce BBoAa (pMcoBaHMS) rpadmyeckon MHgopmaumn. Mcnonbays
MoZ€enNb CETM MOXHO peLuaTb psig TOMOMorMYecknx 3agay, MoUCK Kpatyanwero nyTn, aHanma
CBSI3HOCTM, aHanm3 KoseL, aHanma OTKIMYEHUA, MOMCK OTKITHOYAKOLLMX YCTPOMCTB U T.4. MoXHO
MEHATb COCTOSIHUA OOBLEKTOB  (MEPEKMOYEHMS) C  MOCNEeayrLMM  aBTOMAaTUYECKUM
OOHOBMEHMEM COCTOSIHUA BCEW CceTn (Hanpumep, BKIIOYEHUE/BLIKIIOYEHNE  3a4BUXKKM
TpybonpoBoga) BbLIMNOMHATE MOUCK  OTKMOYaKLWMX  YCTPOUCTB  (bopMupoBaHMe cnuncka
00ObEKTOB, MMELWMX MPU3HAK «OTKMNoYaroLLee YCTPOMCTBO», MNPU OTKIMKOYEHUU KOTOPbIX
BblOpaHHbIN OOBLEKT TakKe NEepeBOAUTCA B COCTOSIHUE «OTKIIOYEH»), KpaTdanwmx nyTen
(HaxoauTb KpaTyanwmi NyTb MO CeTU MeXady BblOpaHHbIMK y3ramMu C y4eTOM HanpaBfieHui
Yy4YacCTKOB), CBA3aHHbIX OOBLEKTOB (HAXOAMTCA MHOXECTBO OOBLEKTOB CETW, AOCTUXKUMBbIX W3
BblOpaHHOro yana ceTn, OOCTWKMMOCTb MOXET onpeaensatbca 6e3 yyeta HanpaeneHus
Yy4acTKOB, C Y4ETOM W MPOTMB HanpaBfieHNsa y4acTKOB), UCKaTb BCE KOMbLia CeTU, B KOTOpbIe

BXOASAT BCE BblOpaHHbIE OOBLEKTHI.

CeTb BBOAMTCA KakK COBOKYMHOCTb TUMOBbLIX TOYEYHbIX OOBLEKTOB, COEOUHEHHbIX
TUNOBLIMW JIMHENHBIMU  OOBbEKTAMK, WUMEKLLMMN MpU3HAK «ydacTtok». WHdopmaumss o
Tononornm hopmMmpyeTca aBTOMaTUYECKUN - ECININ «MOTSAHYTb» 3a y3en unm pedpo, CBA3aHHbIE
00bekTbl Takke nepemeLtatoTcs. O6bEKTbI CETU MOXHO OTKPEMNATb M 3aHOBO MPUKPENNATb

Apyr K gpyry ogHnm apmxxeHnem MbiLLKW.

Mogenb ceTn Zulu aBnsieTca 0OCHOBOW Ans paboThbl MOAYIIS pacHeToOB MHXEHEPHbIX CETEN

ZuluThermo.

34 MHcTpymeHTanbHasa reovHdgpopmaumoHHasa cucrema N§MC Zulu

Moaynb ZuluThermo no3BondeT cos3gaTb PacHETHYK MaTeMaTUYeCKyld MOAENb CeTwu,
BbIMOSTHWUTb NMacnopT13aumo CETU, U HA OCHOBE CO34aHHOW MOAENM peLlaTb MHAPOPMaLUMOHHbIE
3agayn, 3agayvm TOMOSIOMMYECKOro aHanuaa, 1 BbINOMHATL pasfindHble TennornapaBnuyeckme

pacyertbl.

Pacquy noanexart TynukoBble W Ko&nbLeBble TennoBble CEeTW, B TOM 4ucne C
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NOBbICUTEJTIbHbIMW HACOCHbIMU CTaHUMUAMAU N OPOCCENNPYOLLIMMN yCTpOV’ICTBaMVI, pa60Tarou.I,V|e

OT OAHOIo UMM HECKOJbKNX MCTOYHUKOB.

lMporpamma npegycmaTpuBaeT TennornapaBnMyeckuin pacyeT ¢ NPUcoeanHeEHNEM K CeTn
nHamMBMAayanbHbIX TennoBblX MyHKTOB (VTIT) n ueHTpanbHbiX Tennosbix nyHKToB (LTIT) no

HECKOJIbKUM AECATKAMUN CXEMHbIX PELLEHWUIA, MPUMEHSIEMbIX Ha TeppuTopun Poccuu.

PacueT cucteM TennocHabXeHNst MOXXET MPOU3BOANTLCS C YYETOM yTedek U3 TeNnsoBoi
CETU N cUCTeM TennonoTpebrieHns, a Takke TENMoBbIX NOTEPb B TpybonpoBogax TennoBoM

ceTun.

PacueT TennoBbix noTepb BedeTcss NMOO MO HOPMATMBHLIM MOTEpsiM, fMGO no

haKTU4EeCKOMY COCTOSIHUIO U30MSILIMMA.

Pac4yeTbl ZuluThermo moryT paboTaTb Kak B TECHOW MHTErpaumm ¢ reonHopmMaunoHHON
cuctemon (B Bmae moayns pacwmpenna TWC), Tak u B Buae oTaenbHon 6ubnuoteku

KOMMOHEHTOB, KOTOPbIe NMO3BOSSOT BbIMOMHATL PaCHeThbl U3 NPUINOXKEHWUI NOSb30BaTENEN.
CocrTaB 3apgau:

e [OCTPOEHUE pacyHETHOM MOAENN TEMSIOBOW CETH;
e nacnopTusaumsi 06beKTOB CeTH;

e Hanago4HbIN pacyeT TENIOBOW CETY;

e [OBEPOYHbIN pacyeT TEMNNOBOW CETU;

e KOHCTPYKTOPCKUIW pacyeT TensoBon ceTu;

e pac4eT Tpebyemor TemnepaTypbl Ha UCTOYHUKE;
e KOMMYyTaUMOHHbIE 3a4a4u;

e MOCTPOEHNE NMbE3OMETPUYECKOIO rpadmka;

e pacyeT HOpMaTUBHbIX NMOTEPbL TEMNA Yepes3 NU30NALMIO.

3.41 MocTpoeHne pacueTHON Moaernu TenJioBoM cetu

Mpn pabote B reonHOPMaLMOHHOM CUCTEME CETb OO0CTAaTOYMHO MPOCTO U BbICTPO
3aHOCUTCHA C MOMOLLBIO MbIWKXW MM No KoopauHatam. [pu atoMm cpasy opmumpyeTcs
pacyeTHass mogenb. OcTtaeTca nuwb 3agaTb pacyeTHble napamMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMOJIHEHNA pacyeTa.

MaTtemaTuyeckass mogenb cetnm ans nposegeHna TennorngpaBriM4eECKUX pacyeToB
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npeactaBnsieT cobon rpady, roe Ayramu, COoeauHSIIoWMMM  Y3nbl, SIBMSOTCS  Y4acTKu

TpybonpoBoaos.

YyacTok n3obpaxkaeTcs OAHOW NUHMEN, HO MOXET O3Ha4yaTb HECKONbKO COCTOSHWNA,

3ajaBaeMblIX pa3HbIMU pEXNMaMN.

Pesgm |  —eee—  BKITFOMEH

Pengoal - - - OTEmOMeH
Penamd 3 ————————  omImONEH obpaTHRE

Pesama 4 OTEITHOYEH TI0 AR LIFE

PVICYHOK 3.2- VI306pa)KeHMe HECKOJIbKMX COCTOAHUM Yy4acTKOB, 3agaBaeMbiX pa3HbIMU pexnMam

OTO BHELUHee npencrasrneHne ceTu. I'Iepep, Ha4vaJ1OM pacyeTa BHELUHEEe npeacrasrieHne
ceTn, B 3aBUCMMOCTU OT TUMOB N PEXUNMOB 3J1IEMEHTOB, COCTaBJIAOLLNX CETb, npeo6pa3yeTCﬂ

(koompyeTcsl) BO BHYTpeHHee NpeAcTaBneHne, No KOTopoMy 1 MPOBOAUTCS pacyerT.

rlpOCTbIM y3iOM B MoAdeSIn CHUTaeTCAd nobon y3€eIl, 4bM CBOWCTBa creumarnbHO He
OroBOpeEHb.LI. npOCTOI7I y3€Il CINYyXXUT TOJNbKO AJid coeAnHEeHUA Yy4aCTKOB. Taknmu y3rnamm and
MoadesNn ABINAKTCA TErfoBble KamMepbl, OTBETBJIEHUA, CMEHbl OMaMEeTpOB, CMEHa Tuna

NPOoKIagkn nnn tuna n3ondumm n T1.4.

Bo BHyTpeHHel KogupoBke Takue yarbl NpeBpaLlaoTcs B ABa Y3na, oavH B NodaloLwemM
TpybonpoBoae, Apyroi B 06paTHOM. B KaXaoMm y3ne MOXHO 3afaTb CIMB BOAbI U3 MOAAMOLLENO

n/vinn n3 obpatHoro TpybonpoBoaos.

MoTpebutenb TENNOBOW 3HEPrUM XapaKkTEPU3YETCS PacHETHBIMU Harpy3kamm Ha cCUCTeMyY
OTOMMEHUS,, CUCTEMY BEHTUMSILMU M CUCTEMY TFOpPsSYEro BOAOCHAOKEHMSI M pacyeTHbIMU
TemnepaTtypamun Ha BXofe, BbIXOAEe MOTPeOUTENs, U pacyeTHON TeMnepaTypon BHYTPEHHErO

BO3ayXa.

B ogHonvHenHoMm npeacraBneHMmn noTpebuTens - 3TO Y3r0BON 3NIEMEHT, KOTOPbIN MOXET

ObITb CBSI3aH TONbKO C OOHUM y4aCTKOM.

BHyTpeHHsIS koaMpoBKa MOTPEOUTENS  CYLLECTBEHHO 3aBUCUT OT €ro  CXEeMbl
NPUCOEANHEHMS K TeNnoBom ceTh. CxeMbl MOryT ObITb 311€BaTOPHbIE, C HACOCHBLIM CMELLEHNEM,
C He3aBUCKMMbIM MPUCOEAMHEHMEM, C OTKPbITLIM UMK 3aKpbITbIM 0TOOpoM Boabl Ha BC, ¢
perynsitopamu TeMneparypbl, OTOMNMeHus, pacxoda v T.4. Ha AaHHbIi MOMEHT B pacnopsiKeHnm

nonb3oBaTens 49 cxem npucoeaMHeHus NnoTpeduTenen.
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Ecnv B 34aHMM HECKONbKO y3roB BBOAA, TO OOBbEKTOM «MoTpebuTenb» MOXHO onucaTb
Kaxxabl BBOA. B TOXe Bpemsi kak OauH noTpebuTens MOXHO onucaTb LEnbI KBapTan Unm

3aB0[, 3a4aB AN Takoro notTpebutens 0600LeHHbIe TENMOBbLIE HArpPy3Ku.

OG6O0OLLEHHbI MOTpebuTens - 3TO Yy3ern, Ha KOTOPOM Harpyska 3agaetca nvbo

noTpebnsembiM pacxoaom, nMmbo pacxon 0bycnoBneH 3agaHHbIM CONPOTUBIIEHNEM Y3Ma.

Takon obbekT ygobHO Mcnonb3oBaTh, KOrga BO3HUKAeT HeOOXOAMMOCTb paccyuTaTb
rmapaenuky cetm 6e3 mHopMauum O TENnOBbIX HArpy3kax W KOHKPETHbIX CXemax
npucoeavHeHnss notTpebutenen K TeNnoBoM ceTU. Hanpumep, npu pacyete MarncTparnbHbIX
ceTen MHdopmaumm O KBapTarbHbIX CETSIX MOXET He OblTb, @ Anst OLEHKN NoTepb Hanopa B
MarucTpansix 4OCTaTo4HO 3aaaTh 0600LLEHHbIE pacxodbl B TOYKAX NPMCOeanHEHNst KBapTarioB

K MaFMCTpaﬂbHOVI ceTun.

B ogHonvHenHoM n3obpaxeHun He TpebyeTcs nogknovaTb 0606LLEeHHbI NoTpebuTens
Ha OTAENbHOM OTBOLSILLIEM YYaCTKe, Kak B CIlydae NpocToro notpebutens. To ecTb B 3TOT y3en
MOXET BXOAUTb W/UNK BbIXOOUTb N060OE KONMMYECTBO Y4YacTKOB. OTO MO3BOMSET ObICTPO M

yD,O6HO, C MUMHMUMaJ1bHbIM KOJIN4ECTBOM UCXOOHbIX AaHHbIX.

I
b ¢ o

HMCTOMHMK 060GIeHHBIe NOTReSHTENH

PucyHok 3.3 - O606LeHHbIN noTpebutens

LITT - 370 y3en ONOAHUTENBHOMO PErynMpoBaHns U pacnpeaeneHms TenSI0BOW SHEPru.
Hanuune Takoro ysna nogpasymeBaeT, YTO 3a HUM HaxoguTca TynukoBasi ceTb, C
nHamBMayanbHbIMK noTpedutenamu. B LITTT MOXeT BXOAUTb TONMbKO OAMH Y4acTOK U TOSbKO
OIMH YYaCTOK MOXET BbIXOAUTb. [pruyemM BXOAALWMIA y4aCcTOK NOET CO CTOPOHbLI MarucTpanu, a
BbIXOASALLMA Y4aCTOK BEAET K KOHEYHbIM NoTpedbutensam. BHyTpeHHss koguposka LTI 3aBucut
OT €ro Cxembl NPUCOEAMHEHNS K TEnroBOM CeTu. OTO MOXeT ObiTb rpynnoBon aneBaTop,
rPynnoBOM HACOC CMELLIEHNS], HE3ABMCMMOE MOAKITKYEHWE rpynibl NOTpebutenen, bonnepbl Ha
MBC n 1.4. Ha gaHHbIN MOMEHT B pacrnopsikeHun nosnb3oBatens 41 cxema npucoeguHeHus
LTr.
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MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

nepeMbI‘-IKa No3BOJIAET CMOOeNnMpoBaTh y4acCTOK, COEANHSOLLMIA NOOAOLLNIA U O6p3THbII7I

TpybonpoBoabl. B 3TOT y3en MoXeT BXOAUTb U/unu BbIXxoauTb toboe KoNMYecTBO Yy4acTKOB.

PucyHok 3.5 — lNepembluka

Tak Kak nepemblyka B OOHOMMHENHOM M300paXkKeHUn npeacTaBreHa ya3nom, To And
MOZENMPOBaHMS COEAMHEHMS MeXay NoAatoLLyM TPyGonpoBOAOM OOHOIO yYacTka 1 06paTHbIM
TpyboOnpoBOOOM  OPYroro yyactka O[HOTrO 3rieMeHTa  «Mepembluka»  HegoCTaTO4HO.

MoHagobATCA elle ABa yvacTka: O4MH TOMbKO NOAAOLLMI, APYrOM - TONTbKO OOpaTHbIN.

PucyHok 3.6 - CoeguHeHne Mexay nogarowmm Tpy6onpoBoAOM OOQHOIO y4HacTka U o6paTHbIM TpyGOnpoBO4OM
OpYroro yyacTka

HacocHasa ctaHuusi B O4HONMMHENHOM I/1306pa)KeHI/II/I npeacraeidaeTcd OAHUM Y3I10OM. B

3aBUCMMOCTN OT TabnM4YHbIX napameTpoB 3TOrN0 y3jia HaCOC MOXET ObITb YCTaHOBJIEH Ha
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nogatowemM unn obpaTtHoMm Tpybonposoae, NMbo Ha obomx TpybonpoBoaax OAHOBPEMEHHO.
[ns 3agaHnsa HanpaBneHnst 4eNCcTBUSA Hacoca B TOT y3es TOMbKO OAMH y4acToK 0b0s3aTensHO

AOOJMKeH BXOOUTb U TOJTbKO OANH YHaCTOK OJTKEH BbIXOO4UTb.

PucyHok 3.7 - HacocHas ctaHuus

Hacoc moxHO MopenupoBaTtb ABYMsi crniocobamu: nnbo kak maearnbHoe YCTPOWCTBO,
KOTOpPOE U3MEHSIET AaBreHne B TpyGonNpoBoade Ha 3aAaHHYH BENUYMHY, NMMBO Kak YCTPOCTBO,

paboTatoLLee C y4ETOM pearnbHOl HarnopHO-PacXOAHOWM XapaKTepPUCTMKN KOHKPETHOro Hacoca.

B nepBom cnyyae npocTo 3agaeTca 3HaYeHWe Haropa Hacoca Ha mnogarowem uunm
obpaTHOM Tpybonposoae. Ecnn 3HadeHne Hanopa Ha 0gHOM U3 TPy6onpPOBOAOB PaBHO HyIIHO,
TO Hacoc Ha aToM TpybonpoBoae oTcyTCcTByeT. Ecnm 3HayeHne Hanopa oTpuuaTensHo, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HaBCTPEeYy BXOASLLEMY B HETO Y4aCTKy.

H=10#x H=-10n
H=-10m H=10n
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PucyHok 3.8 - [be3omeTpuyeckue rpacdmkmn

Ha puUCyHKe BUOHO, KaK pa3rinyHblie HarnpaslieHNA y4acCTKOB, BXOAALLMX N BbIXOOAALLMX U3

Hacoca B cCo4YeTaHun C pa3HbiMXM 3HaKaMu Harnopa, BIIMAKOT Ha pe3yrnbTaT pacyeTa,

80445.0M-M1CT.003.000
29



OB0CHOBbIBAIOLLME MATEPUAJIbI K CXEME TENTOCHABXEHWA TOPOACKOIO OKPYIA FOPO[ CTEPNTIUTAMAK PECIMYBJIUKU BALLKOPTOCTAH
HA NEPWUOL [0 2033 NOJA (AKTYANU3ALIMA HA 2027 rOf1). MMABA 3 «3JIEKTPOHHAA MOLEb CUCTEM TENJIOCHABXEHUA»

OTOOpaXXeHHbIN Ha NbE30OMETPUYECKMX rPadnKax.

Korga 3apaetcsa TOMbKO 3HadeHve Hanopa Ha Hacoce, OHO OCTaeTCA HEN3MEHHbIM HEe

3aBUCUMO OT npoxoasdLlero 4epes3 HacocC pacxoaa.

Ecnn mopenupoBaTtb paboTy Hacoca ¢ ydeToM ero QH xapaktepuctuku, To cnegyet

3a4aTb pacxofbl ¥ HarNopbl Ha rpaHMLax paboyen 3oHbI Hacoca.

Hmax —

Hmin .ﬁ‘““x_

Gmin Gras

PucyHok 3.9 - HanopHo-pacxogHas xapaKkrepuctuka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpegensieTca napabona ¢ MakcCMMymMOM Ha OCY LaBIEHWNA,
Mo KOTOpoW pacyeT 1 ByaeT onpedensaTb Harnop Hacoca B 3aBUCMMOCTM OT pacxoda. Cnegyet
OTMETUTb, YTO XapaKTePUCTUKa, 3aaBaemMas Takum 00pa3oM, MOXET OTNINYATLCA OT pearnbHOM
XapaKTEPUCTUKMN Hacoca, HO B npedenax paboyen obnactn obe xapakTepuCTUKN NPaKTUYECKU

COBMagaror.

[1ns onucaHnsi HECKOMbKNX napannesibHO paGOTaIOUJ,I/IX HaCOCOB OOCTAaTO4YHO 3a4aTb UX
KOJIMHECTBO U pPe3ynNbTUPYOLLAA XapakKTepUucTuka 6y,u,eT onpegeneHa Tnpun pacyete

aBTOMaTn4eCKu.

Tak kak Hanopbl Ha rpaHMLax paboyei 06nacTn Hacoca GepyTcs U3 CnpaBoYHMKa U BCeraa
MONOXMTENbHbI, TO HamnpaBneHue OEeNCTBUS TakKoro Hacoca OyaeT onpeaenaTbCs TOMbKO

HanpasJrieHneM BXoadLlero B y3ers y4acTka.

[poccenvpytolime ycTpoicTBa B OAHONMMHENHOM NpeacTaBneHny SBRsSOTCA y3rnamu, HO
BO BHYTPEHHEN KOAMPOBKE - 3TO AOMNOMHUTENbHBbIE YYaCTKU C NOCTOSIHHBIM UMK NEPEeMEHHbIM
conpoTMBrneHMeM. B apoccenvipyolmin y3en o6si3aTenbHO OOMKEH BXOOWUTb TOMbKO OAMH

Y4acCTOK, U TOJTIbKO OAMH y4aCTOK 13 y35ia OOJPKEH BbIXOOAUTb.
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Ha nogawwex npySonpoboge Sregq
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PucyHok 3.10 - Aipoccenupyiowme ycTpomcTBa
C TOYKM 3peEHNA MoAdeNn AOpoccesibHaA wanba aTo (*)I/IKCI/IpOBaHHOG cornpoTueneHne,
onpegensieMoe AMaMeTpoM Lanbbl, KOTOPOE MOXHO YCTaHaBMMBATL Kak Ha NogaroLLeM, Tak 1
Ha obpaTHoMm TpybonpoBode. Tak Kak 3TO HeperynmpyemMoe COMpOoTMBIIEHWE, TO BENUYMHA

racyMoro LLanboii Harnopa 3aBUCKT OT KBaapaTa, NPOXOASALLEro Yepes Lwarnby pacxoaa.

Ha puUCcyHKe BUOHO, KaK MEHAKTCA MNoTepn Ha wanbe, yCTaHOBJ'IeHHOIZ Ha nogaroliem

Tpy6onpoBoae, Npy yBenMYeHnn pacxoda Yepes Hee B [Ba pasa.
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PucyHok 3.11 - ipoccenbHas wanba

Perynsatop aaBneHust - yCTPOMCTBO C NepeMeHHbIM CONPOTUBIIEHNEM, KOTOPOE NO3BONSeT
noaaepx1BaTb 3aJaHHOe JaBrieHne B TpyGonpoBoae B onpeaeneHHOM AnanasoHe N3MeHeEHs
pacxoga. Perynstop paBneHust MoXeT yCTaHaBNMMBATbCA Kak Ha MofaloleM, Tak U Ha

obpaTHOM TpybonpoBsoae.
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PucyHok 3.12 - Perynsatop AasnexHms

Ha pucyHke nokasaHo, YTO Mpu yBENWYEeHUM B ABa pasa pacxoga Yepes perynsitop,
YCTaHOBIEHHbIN B 0OpaTHOM TpyGonpoBoae, OaBfeHWe B PerynimpyeMoM Yyare OCTaeTcs

NOCTOAHHbIM.

BennunHa conpoTuMBREHUs perynsitopa  MOXeT M3MeHsTbC B npedenax oT
6eCKOHEYHOCTI 4O CONPOTMBIEHUS MOSTHOCTBLIO OTKPLITOrO perynsitopa. Ecnm ycnoeust paboTsl
CETU 3acTaBnslOT PEerynaTop MOSIHOCTbIO OTKPbITbCSH, TO OH HauvMHaeT paboTaTb Kak

Heperynmpyembiii poCCenmpyoLLmniA y3en.

PaboTta perynstopa pacronaraemMoro Harmopa aHasnorMdyHa pabote perynsitopa
[aBIieHNs, TONbKO B 3TOM Cryyae perynsitop crtapaeTcs AepaTb MOCTOSHHOW 3afaHHYto

BEMUYMHY pacriofiaraeMoro Haropa.

PerynﬂTop pacxoda - 3TO y3es1 C nepemMeHHbIM COnpoTUBIIEHMEM, KOTOPOE MO3BOJSIAET

noaaep>XXmBaTtb NOCTOAHHbIM 3ajaHHOE 3Ha4YeHUE NpoxoadLlero Yepes peryndatop pacxona.

PerynaTtop MoXxHO ycTaHaBnMBaThb Kak Ha MoaaroLLEM, Tak M Ha oBpaTHOM TpyGonpoBoae.

K pabGoTe perynstopa pacxofa MOXXHO OTHECTM BCE CKasaHHOE NPO PerynsATopbl AaBNeHS.

3.4.2 HanapouyHbin pacuyeT TensioBom cetm

Llenblo HanmagoyHoro pacyeTa siBNsieTcs obecrieyeHne noTpebutenen pacyeTHbIM
KONMMYEeCTBOM BOAbI U TEMNNOBOW 3Heprun. B pesynbTaTe pacyeta ocyllecTBnsieTcss nonbop
areBaToOpPOB U UX COMEN, MPOU3BOAUTCS pacyeT CMECUTESbHBIX M APOCCENMPYHOLLNX YCTPOWCTB,
onpenensieTcs KONMMYECTBO M MECTO YCTaHOBKM [OpocCesibHbiX Laib. PacueT Moxet

npon3BoanTbCA Npu N3BECTHOM pacnoriaraéMom Harope Ha NCTOYHUKE 1 ero aBTOMaTU4E€CKOM
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noaGope B cryyae, ecrnv 3afaHHoro Harnopa He JO0CTaToO4HO.

B pesynbTaTe pacyeTa onpedensiTcs pacxodbl U MoTepu Hamopa B Tpybonposogax,
Harnopbl B y3nax ceTu, B TOM Y/Cre pacronaraemble Hanopbl y noTpebuteneii, Temneparypa
TENNOHOCUTENS B y3nax ceTu (Mpu yYeTe TEeNmNoBbIX NOTEPb), BENMYMHA U30LITOYHOIO Harnopa y

noTpebutenen, TemnepaTypa BHyTPEHHErO BO3AyXa.

[poccenupoBaHne M30bITOYHBLIX HAMOpOB Ha abOHEHTCKMX BBOAAX MPOU3BOOAT C
MOMOLLIbIO  COMen 9reBaTtopoB M ApoccenbHbix wand. [poccenbHble wanbbl nepea
aboOHEHTCKMMKN BBOAAMM YCTaHaBMMBAKTCA aBTOMaTUYECKM Ha mnogaroliemM, obpaTtHOM wnu
obonx TpybonpoBogax B 3aBUCUMOCTM OT HEOOXOOUMOro AN CUCTEMbI rMapaBfNYECKOro
pexuma. MNpn paboTe HeCKONbKMX UCTOMHMKOB Ha OOHY CeTb onpefenseTcsa pacnpeneneHve
BOZbl U TEMMOBOWN 3HEPIMN MEXAY UCTOYHMKaMK. Noasogutca 6anaHc no BoAe v OTNyLLEHHON
TENSIOBOM 3HEPrven Mexay UCTOYHUKOM u notpebutenamun. Onpegensatotcs notpebutenu um
COOTBETCTBYIOLLMA MM WCTOYHUK, OT KOTOPOro [aHHble noTtpebutenn nonyyarT Bogy W

TEMMOBYIO SHEPIULO.

3.4.3 MoBepouHbLIN pacuyeT TenJsIoBou cetu

Llenblo noBepoyHOro pacdeta sBRsieTCs onpedeneHne  akTUYecKUX pPacxopoB
TENNOHOCUTENS Ha yYacTKax TENSIOBOWM CETU 1y NOTpebuTenen, a Takke KonmM4ecTse TENOBON
3Hepruun, nornyvaemMon noTpebuTenem npu 3adaHHOW TemnepaType BoAbl B MOAAOLLEM

TpyGonpoBoae v pacronaraeMoM Harnope Ha UCTOYHNKE.

Co3faHHaa MmaTemaTndeckas WMUTaUMOHHas MoAeNb CUCTeMbl TEenrocHabXeHus,
criy>kallasi Ans peLleHrs NoBepoYHOM 3a4a4u, No3BONSeT aHanM3npoBaTh rMapaBnM4eckmin
TENNOBON PEXUM paboTbl CUCTEMbI, @ TaKkKe MNPOrHO3MPOBaTb W3MEHEHWE TemnepaTypbl
BHYTPEHHErO BO3adyxa Yy noTpebutenein. PacyeTbl MOryT npoBOAUTLCA MNPU  PasnUYHbIX
NCXOAOHbIX AaHHbIX, B TOM YMUCMEe aBapUHbIX CUTYaLUsIX, HAaNnpUMep, OTKIYEHUN OTAENbHbIX
y4acTKOB TEMMOBOW CETU, Nepeaadn Bodbl U TENNOBOW 3HEPTUN OT OAHOIO UCTOYHMKA K APYromy

No oAgHOMY M3 TPYyGONpPOBOAOB U T.A.

B pesynbTaTe pacuyeTa onpenensioTcs pacxodbl M NoTepu Hamopa B TpyGonposoaax,
Harnopbl B y3nax ceTu, B TOM YuCre pacronaraemble Hanopbl y notTpebuteneii, Temneparypa
TENNOHOCUTENSI B y3nax ceTu (Mpu y4yeTe TEMnoBbIX MOTEPb), TemnepaTypbl BHYTPEHHETO

Bo3ayxa Yy notpebutenen, pacxogbl U TeMnepaTypbl BOAbl HA BXOAE W BbIXOAe B KaxayHo

cucteMy TennonoTpebnenus. [Mpu paboTe HEecKonbKMX WCTOMHUMKOB Ha OAHY CeTb
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onpeaensieTcs pacnpeaeneHne Boabl U TENMOBOW SHEPTUM MeXay MCToYHUKamn. MogsoauTtes
GanaHc No Bode M OTMYLLEHHOW TEMNOBOW 3HEPruen Mexay UCTOYHMKOM W NoTpebuTensmun.
OnpepensitoTcs NOTPEOUTENM U COOTBETCTBYHOLUMA MM WCTOYHMK, OT KOTOPOrO AaHHble

|'|0Tpe6|/|Ten|/| nony4yaroT BOAY 1 TEMJIOBYHO SHEPIUIO.

3.4.4 KOHCTpYKTOpPCKMIM pacuyeT TensioBoM cetm

Llenbto KOHCTPYKTOPCKOro pacyeTa sIBNsSeTcs onpeaeneHe aMameTpoB TpyoonpoBoaoB
TYMMKOBOW M KOINbLIEBOW TEMMOBOM CETWU MPU MpOMNycke MO HUM pPacYETHbIX PacXOQoB Mpwu

3aaHHOM (I/IJ'II/I HeI/I3BeCTHOM) pacrnosiaraeMmomM Hanope Ha NCTOYHUKeE.

[aHHas 3agaya MoxeT ObITb MCMoSb30BaHa NpY Bblaaye paspeLLeHnst Ha NOAKMHYeHne
noTpebutenen K TENSIOBOW CETU, TaK KaK B KAYECTBE UCTOYHMKA MOXET BbICTyNaThb ftoboi y3en
cUCTEMbI TenrocHabkeHusl, Hanpumep TenroBas kamepa. [ns Goree rMOKoro pelueHus
[JaHHOM 3adayv MNpedyCMOTPeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTU ABWMKEHWUSI BOAbl MO
yyacTkaMm TENsIoBOW CEeTU, YTO NPUBOAUT K M3MEHEHMIO AMaMeTpoB TpybonpoBoaa, a 3HaunT u

pacnofiaraemMoro Hamnopa B TOYKe NogKImto4eHnA.

B pesynbraTte pacuyeTa onpeaensioTca AuameTpbl TPYyGONPOBOAOB TEMnoOBOW CETH,
pacnonaraemblil Harnop B TOYKe MOAKMHYEHNS, pacxoabl, MOTepu Hanopa 1 CKOPOCTU ABWKEHUS

BOAbI HA y4acTkax CeTW, pacrnosiaraeMble Hanopbl HAa NOTPEOUTENSsIX.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

LleJ'IbI'O 3afja4vn 4aBndeTca onpepeneHne MunuHmmaribHo Heobxoammon TeMnepartypbl
TENMOHOCUTENS Ha BbIXOAE M3 UCTOYHMKA Ans obecneveHus Yy 3aaHHOro n0Tpe6|/|Ten$|

Temneparypbl BHYTPEHHETO BO3lyXa HE HUKE Pac4eTHOM.

3.4.6 KommyTaumoHHble 3apaum

AHanuMa OTKMIOYEHUN, NEePeKnoYeHnin, MNouUcK Onvxanwen 3anopHoOM apmatypsbl,

OTKIO4aIoLLEN y4aCTOK OT UCTOYHUKOB, UJTN MOJTHOCTbIO I/I30ﬂ|/1pyIOU_l,eIZ y4aCToOK U T.4.
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3.4.7 Mbe3omerpuueckun rpacpmk

Llensto nocTpoeHus Nbe3oMeTPUYECKOro rpachuka SIBNsSieTCA HarnsgHas MnnocTpaums

pe3ynbTaToB MMApPaBIIMYEcKoro pacyeTa (Hanaao4Horo, NoBepPOYHOro, KOHCTPYKTOPCKOTO).

OTO OCHOBHOM aHaNUTUYECKUN MHCTPYMEHT crieupuanncta rno ruapaBnmyeckum pacyeTam
TennoBbix ceTen. [be3omeTp npeacTtaBnaeT cobor rpacduveckmin OOKYMEHT, Ha KOTOPOM
n3006paxkeHbl IMHUM OaBNEeHUI B NogatoLLen n obpaTHON MarmcTpansx TensIoBON CETU, a Takke
npodunb penbeda MecTHOCTU - BAOMb ONpPeaerieHHOro nyTn, COEAMHSIIOLLEro Mexay cobomn
ABa MPOWU3BOSIbHBLIX Yy3Mna TEMMOBOW CEeTU MO HepaspbiBHOMY MOTOKY TennoHocuTend. Ha
Nbe30MEeTpPUYECKOM rpadmke HarnsgHo npeacTaBfieHbl BCE OCHOBHbIE  XapaKTEPUCTUKM
pexunma, nornyyeHHble B pesynbTate rmapaBfMyecKoro pacyeTa, No BCEM Yy3raM U yvacTkam
BAOSb BbIOGpAHHOrO NyTW: MaHOMETPUYECKNE OABMNEHWS, MOSHbIE N YAENbHbIE NOTEPU Hanopa
Ha y4YacTKax TensioBon CeTu, pacnonaraemble JaBrneHUs B Kamepax, pacxobl TENSIOHOCUTENS,

nepenagbl, co3gaBaeMbl€ Ha HACOCHbIX CTaHUUAX N UCTOYHUKAX, N306bITOYHbIE Hanopbl N T.A4.
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PucyHok 3.13 - Nbe3omeTpuyeckni rpacdmk

LIBeT 1 cTUMb NMHUK 3agaeTcs Nofb3oBaTeNneMm.

B Tabnuue nog FpaCbVIKOM BbIBOOATCA OJ14 KaXgoro yana cetu HanmeHoBaHue,

reoge3nyeckad OTMETKa, BbICOTa I'IOTpe6VITeJ'IFI, Hanopbl B nNnoaakwwemM wu 06paTHOM
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TpybonpoBogax, BenmuMHa ApOCCENMPYEMOro Harnopa Ha wanbax y notpebutenen, notepu
Hanopa no y4YacTkam TensioBon CeTW, CKOPOCTU ABMXEHUS BOAbI HA y4acTKax TEMNroBOM CETU U

T.4. KonnyecTso BbIBOAMMOM Mo Fpa(*)I/IKOM I/IHCbOpMaLI,I/IVI HacCTpanBaeTCA Nnosrib3oBaTtesrieM.

3.4.8 Pacuer HoOpMaTMBHbIX NOTEpb TeNnna Yepes U3onaumio

Llenbto gaHHOro pacyeTa ABnsieTcs onpeaesieHMe HopMaTUBHbIX TEMSOBLIX NOTEPL Yepes
nsonsaumo Tpybonposoaos. Tennosble NOTepu onpeaensnTca CyMMapHO 3a rof ¢ pa3buBkomn
no mecsiuam. NpocmoTpeTb pesynbTaThbl pacdeTa MOXHO Kak CyMMapHO MO BCEW TEMSOBOW
CeTW, TaK M MO KaXOoMy OTAENbHO B3ATOMY MCTOYHMKY TEMNOBOM SHEPIUU U KaxKOoMY
ueHTpanbHoMy TennosoMy nyHKTy (LTTT). PacyeT mMoxeT ObiTb BbIMNOSHEH C Y4eTOM

NonpaBoYHbIX KO3MOULIMEHTOB HA HOPMbI TEMIOBbLIX NOTEPD.

PesynbTaTbl BbINOSIHEHHBLIX pac4YeToOB MOXHO aKcnopTuposaTb B MS Excel.

3.4.9 «PykoBopactBo nonb3oBarena NMC ZULU»

«PykosogcTtBo nonb3osatensa N'MC ZULU» npeacraBneHa rno CCbifike HKe

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

3.4.10 «PyxkoBoacrtBo nonb3oBartena ZULU-THERMO»

«PykosogcTtBo none3osatens ZULU-THERMO» npeacTasneHa rno CChbifike Huxe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 INEKTPOHHAA MOAEJb CYLLECTBYIOLLUEA CUCTEMbI
TEMNMOCHABXEHMUSA. 3TAMNbI AKTYAJIIU3ALIUUN

4.1 UndopmaumoHHo-rpacdhmueckoe onucaHme o6LEKTOB CUCTEeMbI

TennocHabxeHus

Ha ocHoBe cyulecTtBytowen OM ons uenen ee aktyanusauum Obina cosgaHa MoaenbHas
basza — «ts 2025», B KOTOpOM MNpOBOAMIAcCb BblBEPKA C MOCHeayrLen KOpPeKTUPOBKON
NHOPMaLIMOHHO-Tpachn4ecKoro onMcaHms CYLLIECTBYHOLLMX 06bekToB CUCTEMBI
TENNOCHabXeHNsT C Y4ETOM U3MEHEHW, MPOM3OLLEALMX C MOMEHTa YTBEPXOEHWUS CXEMbI
TennocHabxeHns ropoackoro okpyra ropog Crepnmtamak Pecnybnuku BalukoptocTtaH no

AaHHbIM 3aKa34yuka (basa aboHeHTOB; Ga3sbl TEMMOBbLIX CETEN; CYyTOYHbLIE BEJOMOCTH).

B akTyanuavpoBaHHo 6a3e AaHHbIX SNIEKTPOHHON MOAENM ONCaHbI U NPV HEOBXOANUMOCTH
[0MONHEHbI (CKOPPEKTUPOBAHLI) MaCMNOPTHbLIE XapaKTEPUCTMKN BCEX TUMOB OOBLEKTOB CUCTEMbI
TennocHabxeHus. MonHoTa 3anonHeHust 6a3bl AaHHbIX MO NapameTpaMm 3aBWUCUT OT Hanuymst

MCXOOHbIX OAHHbIX Y TennocHabXKatoLLMX KOMMaHWNA.
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4.2 Otnapka v KanmbpoBKa aNeKTPOHHOM Moaenu

B paMKax JaHHOro atarna ObINK BbINOMHEHBI:

e OTllagKa pa6OTbI pacHeTHbIX MaTemMaTU4eCKmnx Mo,u,yneﬁ nytemMm BblABIIEHUA

OLUMOOK B UCXOOHbIX AAHHbIX;

. KaJ'IVI6pOBKa mMoaenm C  uenblo  OOCTUXKEeHUA COOTBETCTBUA PaCHETHDLIX
napamMmeTpoB Moaesin q)aKTMHeCKMM napamMeTpamM B orpeaerieHHbIX penepHbIX
y3rax CUCTeMbl TennocHabxeHns (I'Iplll Hanm4ynmn VIHd)OpMaLI,VII/I no pacxogam,
JaBlieHndaM BOAbl B nodawowmx w O6paTHbIX pr6OI'IpOBO)J,aX CUCTEMDI

TennocHabxeHns ans akTMYeCKoro pexmma).

Ha oaTane oTnagkym anekTpoHHOM Mogenu Obin MPOBEAeH aHanvM3 MofHOThbl U

JOCTOBEPHOCTN BHECEHHbIX NCXOAHbIX OaHHbIX.

Kannbposka mogenu - npouecc naeHTndukauum n TOHKOW HaCTPOMKM HABOPOB NCXOAHBIX
AaHHbIX Takum obpasom, 4Tobbl 0becneunMTb MakcumarnbHoe NpPUBNKEHWE pesynbTaToB
rMOpaBnnMYECKoro pacdeTa K dpakTU4eCcKuM napameTpam B OnpedenieHHbIX penepHbIX y3nax
CUCTEMbI TennocHabxeHusa. [Ona opraHu3auum npouecca kannbpoekn OM BbiOMpatoTcs
penepHble y3rbl B KaXXO0M U3 CUCTEM TEMMOCHAOXEHNH, TakMe Kak: BbIBOLHOW KOSNEKTOP Ha
NCTOYHUKE U/UNN HAaCOCHbIE CTaHLUMN W/ TENMOBbLIE MYHKTbI U NPOYNE SNIEMEHTLI TEMSIOBON
CETW, MO KOTOPbIM WMEKTCA aKTMYECKMe [AaHHble MO pacxodam TEenroHOCUTENS W

pacnosiaraemMbliM Hanopam 3a otonuTenbHbIn nepuog 2024/2025 rr.

OgHMM U3 He3aMeHMMbIX WHCTPYMEHTOB NpW KanubpoBKe rMapaBnnMyeckon MoLenu
TEMNMOBOW CETU SABMISIETCSA NbE30METPUYECKNI rPadmK, NOCKOSNbKY rpadomyeckasa nHTepnpeTaumns
rMOpaBIIMHECKOro pexxnuma no3BonseT OAHOBPEMEHHO Ka4eCTBEHHO U KONMYECTBEHHO OLEHUTb
nonpaBKK1, KOTOpble HEOOXOAMMO BHECTU B pacyeTHyK Modenb, 4YTobbl OHa Haubonee
afjekBaTHO noBTOpsAna "rmgpaeBnuyeckoe nosedeHue" pearnbHOW TennoBouM CcCeTn B

SKcrnyaTtauun.

Takke OnNs BbINOMHEHUS KaJ'II/I6pOBKI/I Mcnosib3oBariMCb pel3yribTatbl rMapaBriM4eCKnUX
pacyeToB 515 ANIEMEHTOB TEMSIOBOW CETU, a Takke rpadmnyeckoe npeacrasreHne napameTpoB

TennoHoCcUTenA.
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MapannensHo paboTe C  BbIWEONMCAHHLIM  MHCTPYMEHTApUMEM  MNpoBOAMIach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbLIX [aHHbIX MO LUEepPOXOoBaTOCTM TpPybGOnNpoBOAOB,
3HAYEHUSIM MECTHbIX COMPOTUBIIEHMI U MP. C LEMbIO NOy4YeHUs MaKCMMarbHOro COOTBETCTBUS

napameTpoB pacquH0|7| mMmogesnn C CbaKTI/IHGCKI/IMI/I napamMmeTpamMmm CUCTem TennocHabXeHus.

B panbHenwem paspaboTaHHasi anekTpoHHask MOAENb WUCNONb30BaHa B KayecTBe
OCHOBHOIO  WMHCTPyMEHTapus gnd pas3paboTku CcueHapuveB  pasBuUTUS  CUCTEMBbI
TennocHabxeHnsa ropoackoro okpyra ropog Ctepnutamak Pecnybnuku BawwkoptoctaH ao
2033 ropa.

CnenyeT OoTMETUTb Ba)XHOCTb M HEOOXOAUMOCTb NMPOBEAEHUsI TEMNOCHaGXaLMMU

opraHu3auusiMy perynsipHon Hanaaku pexxmmoB TEMMOBbLIX CETEMN.

PesynbTatbl BbINOSIHEHHOM KanMOpPOBKM B 3MIEKTPOHHOM MOAenu npencrtasBfieHbl B
cpaBHUTENbHOW Tabnuue 4.1. ans 6a3oBoro nepmoaa pas3paboTkm cxeMbl TENSIOCHAbXeHNSA

(otonutenbHoro nepuoga 2025/2026 rr.).

-
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Tabnuua 4.1 — Pe3yanaTb| BbIMOJIHEHUA KaﬂMGpOBKM 3ﬂeKTp0HHOﬁ Mopfernu CUCTeMbl TeNJIOCHA0XeHUsA ropoackoro okpyra ropon CTepﬂVITaMaK Pecny6nV|KM BawkopTocraH ans

oTonuTernbHOro (3VIMHeF0) nepuopa

OHEeproMcToYHMuK,
MaructparnbHblA BbIBOA,

MapameTpbl rMAPaBANYECKUX PEXKUMOB PaboTbl

Nno AaHHbIM )aKTUYECKOro pexxuma paboTbl B
oTonuTenbHbIW Nnepuoa 2024/2025 rr.

no pesynbTtatam BbINOJIHEHHOM KaﬂMﬁpOBKVI
3ﬂeKTp0HHOI7I MoAernv CUCTeMbl TeNJIOCHabXXeHUA

OaBneHne B
noaatowem/obpaTtHomM
Tpyb6onpoBoaax,

(m Bog. cT./ M BOA,. CT.)

Pacxop
TennoHocuTens B
nogarouiem
Tpy6onposoge, (M3/4)

OaBneHue B
nopatouiem/obpaTtHom
Tpy6onpoBopaax,

(m BoA. cT./ M BOgA. CT.)

Pacxop
TennoHocuTtens B
nopawowem / o6paTtHoM
Tpy6onpoBopaax,
(m3/4 | M3/4)

MorpewHocTb M/A
pacxogom,
Nony4YeHHbIM B 311.
moaenu, u
chakTyeckum
pacxoaom
TensoHocuTens B
Tpy6onpoBopae (%)

TM8-70/21 T™M8-70/21
HCTTaL e TM 8,9 — 6261 / 6086 Mo ao)os TM 8,9 — 6040 / 6040 TM89-35/08
TM 1 — 2555/ 2504 TM 1 — 2559/ 2559 TM1-0,2/22
— el TM 3 — 1659 / 1626 o TM 3 — 1643 / 1643 TM3-1,0/1,0
el e TM 13 - 281/ 276 el e T™ 13 - 274/ 274 TM 13-25/0,3
Wtoro: 4495 / 4406 WToro: 4476 / 4476 Wtoro: 0,4/1,6
KU-7 65/ 20 1583 /1573 65/ 20 1562 / 1562 13/07
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5 JNEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMDbI
TEMNMOCHABXEHUA

MogenupoBaHne NepCcnekTMBHOTO BapuaHTa pasBUTUS CUCTEMbI  TenrocHabXeHus
(CTPOUTENBCTBO HOBbLIX M PEKOHCTPYKUMS CYLLECTBYHOLUMX WUCTOYMHUKOB TEMSIOBON 3HEPIrvw,
nepepacnpeaeneHne TENMOBbIX HAarpy30K Mexay UCTOYHMKaMK, onpegerieHne BO3MOXHOCTM
MOAKMIOYEHMST HOBbIX NOTpebuTenen TEnnoBOM 3SHEpPruu, onpegeneHne ONnTUManbHbIX
BapMaHTOB Ka4eCTBEHHONO W HagexHoro obecneyeHus TensoBOW 3SHEpPrMem  HOBbIX
noTpebutenen n T.4.) OCYLLECTBNSETCA Yepe3 MeXaHU3M CO3[AaHus U aaMUHUCTPUPOBAHUS
cneumanbHbIX "MogenbHbIX" 6a3 - HAbOPOB AaHHbIX, KMOHUPYEMbIX M3 OCHOBHOWM (KOHTPOSIbHOW)
Ga3bl [aHHbIX OMMCaHMS TEMMOBOW CeTW, Ha KOTOPbIX MOXHO Npou3BOauTb Jitobble

MaHUNynAaAunm oe3 puUcka NCKa3nTb Unn nospeanTb KOHTPOJIbHYHO 633y.

B pesynbTtaTte co3gaHusa NepcrneKkTMBHOrO BapMaHTa A0 KOHEYHbIX noTpebutenen B OM B
COOTBETCTBMM C MacTep-nnaHoMm Obina cosgaHa MogenbHas 6asa, oTpaxatowas

NEepPCNEKTUBHbIE COCTOSAHUSI CUCTEMBI TEeNocHadxeHnst Ha 2033 rog.

B nepcnektnBHOM MogenbHoOM 6ase y nnaHupyemblxX K NOAKMYEHUO noTpebutenen B

none «Homep_[1l» BHeCeH criegyoLwmin Koa:
Mr_x, roe
«MM» o6o3HavaeT akTyannaMpoBaHHbIA NEPCNEKTUBHbLIA NOTpeduTenb

«X» - NOPSAKOBbLIN HOMEP B MepPCrnekTuBHOM ba3e aboHEHTOB, KOToOpasa NpeacTaBreHa B
aokymeHTe «OOOCHOBbIBaKOLLME MaTepuanbl K cxeme TennocHabXeHusi ropoacKoro okpyra
ropoa Ctepnutamak Pecnybnuku bawkopTtoctaH Ha nepuog Ao 2033 roga (akTyanusaums Ha
2027 rog). Mnaea 2. CyuwlecTsytoLlee 1 nepcrnekTuBHoe noTpebneHne TeNOBON SHEPrnn Ha
uenu TennocHabxeHus. MNpunoxeHne 1. XapakTepucTmka CyLLECTBYOLLEN M NepCrekTUBHON
3aCTPOVKK, TEMMOBOW Harpy3kM u MOTpebrneHmMs TEnroBOW 3HEprM Mo  SreMeHTam
TeppuTopuansHoro aenexHunsa» (wmdgp 80445.0M-MCT.002.001).

MepeyeHb nOTpedbuTenen TEMNrnoBOW 3HEPrUW, MOAOKMOYEHHbIX K TEMroBbIM CETSM
CYLLECTBYHOLLMX CUCTEM TEMNOCHAOXEHNA B Nepmos, NpeaLlecTBYOLLMIA akTyannsauum CXeMbl
TennocHabxeHns npeacrtaBneH B OOKymeHTe «OOOCHOBbIBaKOLME MaTtepuarnbl K Cxeme
TennocHabxeHns ropoackoro okpyra ropog Crepnutamak Pecnybnuku bawkoptoctaH Ha

nepmwog Ao 2033 roga (aktyanusaumst Ha 2027 rop). maBa 2. CyuwlecTtBylollee u

80445.0M-11CT.003.000
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nepcnekTMBHoe noTpebneHne TEnnoBOW SHEPrMM Ha Lenu TennocHabXeHusay (Lumdp
80445.0M-I1CT.002.000).

PesynbtaTbl pacyeta  MepCnekTUBHbIX  MMOPaBIMYECKUX  PEXMMOB  CUCTEMBbI
TennocHabxeHnsa ropoackoro okpyra ropog Crepnutamak Pecnybnukm BawkoptoctaH
npeacTaerneHbl B JokymeHTe «O60CHOBbIBaOWME MaTepuasribl K cXxeme TennocHabxeHus
ropopckoro okpyra ropog Ctepnutamak Pecny6nukun bawkopTtoctaH Ha nepuog ao 2033 roga
(aktyanusauma Ha 2027 rop). Mnaea 4. lNepcnektuBHble 6GanaHCbl TEMMOBON MOLLHOCTU
MCTOYHUKOB TEMMOBOM 3HEpPrunm u TennoBon Harpysku. [punoxenve 1. [NepcnekTnBHble

rmapaBnuyeckne pexmmbl TenoBblx ceTeny (Lwmdgp 80445.0M-INCT.004.001).
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6 AOKYMEHTbI MO AKTYAJIU3UPOBAHHOU 3JIEKTPOHHOM
MOAEMU

Mo pesynbTatam akTyanusaumm SMeKTPOHHONW MOAENW CUCTEMbI TennocHabXeHns
ropoackoro okpyra ropog Crepnutamak Pecnybnukn BbawkoptoctaH paspaboTaHbl

criegytoLwme OOKyMEHTbI:

e HacToAWMN OOKyMeHT - «OOocHoBbIBawWMe Martepuanbl K  Cxeme
TennocHabxeHus ropoackoro okpyra ropog Crepnutamak Pecny6bnuvku
BawkopTtocTtaH Ha nepuog ao 2033 roga (aktyanusaums Ha 2027 rog). [naea 3.
ONEeKTpoHHass Mofesnib CuUcTeMbl TennocHabxeHusa» (wudp 80445.0M-
MCT.003.000);

e «ObGocHoBbIBaKOLLME MaTepuarsbl K Cxeme TennocHabXeHNa ropofAcKoro okpyra
ropog Crtepnutamak Pecnybnuku bawkopTtoctaH Ha nepuog o 2033 roga
(aktyanusauma Ha 2027 rog). [nmaea 1. CyuwecTytollee nonoxeHue B cepe
NpoOun3BOACTBA, Nepedayn u noTpebrnieHns TennoBOW JHeprun Ans uenewn
TennocHabxeHus. Mpunoxexne 4. CywlecTByoLmMe rmapaBnmyeckme pexmmvbl
TennoBbIx ceTen» (wmdp 80445.0M-TNCT.001.004);

e «O6ocHoBbIBalOLWME MaTepuarnbl K cxeme TenrnocHabXeHns ropoackoro okpyra
ropog Crepnutamak Pecnybnuku bawkopTtoctaH Ha nepuwog o 2033 roga
(aktyanusauma Ha 2027 rog). naea 4. NepcnekTvBHble 6anaHcbl TEN0BOW
MOLLIHOCTN NCTOYHMNKOB TEMSOBOW SHEPTUM N TEMNSTOBOM Harpy3ku. MNpunoxeHune
1. TepcnekTMBHbIE TMOPABIMYECKME PEXMMbI TEMNMOBbLIX ceTen» (Lmdp
80445.0M-I1CT.004.001).

Mo pesynbTataM akTyanusauuMm 3MEKTPOHHOW MOAENU CUCTEMbl TennocHabxeHus
ropoackoro okpyra ropog Crtepnmtamak Pecnybnukm bawkoptoctaH paspaboTtaHbl

cnegywoLwme mogernbHble 6a3bi:

e MogenbHas 6asa «ts_2025» - akTyanusmpoBaHHad MopenbHas 6asa no

CYLLECTBYIOLLIEMY COCTOSIHUIO CUCTEMbI TEMNOCHA0XKEHUS;

e MogenbHada 6asa «ts _2033» - mogenbHast 6a3a No NepcrnekTMBHOMY Pas3BUTUIO

cucTeMbl TennocHabxenus Ha 2033 rog.
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XapakTepuCTUKN TENSOBbIX CETENW CUCTEM TenrocHabXeHUs ropoACKOro OKpyra ropog
Crepnutamak Pecnybnuku bawwkopTocTaH npuBeaeHbl B OOKyMeHTe «OBocHoBbIBatoLLME
mMaTepuarnbl K cxeme TennocHabxeHnsi ropoackoro okpyra ropog Ctepnutamak Pecnybnukm
BawkoptoctaH Ha nepuog po 2033 roga (aktyanusaumsa Ha 2027 rog). naesa 1.
CyulecTByloLlee nonoxeHue B cepe NpomsBoaCcTBa, nepeaadn 1 notpedbneHms TennoBom
9Hepruu ansa uenen tennocHabxeHus. MNpunoxenne 2. Tennosble ceTu» (LWndp 80445.0M-
MCT.001.002).
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