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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOAENU CUCTEM
TEMNOCHABXEHUA FOPOOA KYMELIWEBA KYUBLIWEBCKOIO
PAMOHA HOBOCUBUPCKOM OBJIACTU

OnNeKTpoHHasa MoAernb cucTeMbl TennocHabxeHna ropoga Kynbbiwesa KyibbiweBckoro
pavioHa Hosocubupckon obnactm Ha 6ase nporpaMmHo-pacyeTHoro kommnnekca «ZULU»
(nanee no Tekcty OM) akTyanusmpoBanach B Lensx:

e CO3JaHMA  eguHoOWn  MHJOpMauMOHHOM  nnatopMbl MO cucTeEMam
TennocHabxeHus ropoaa;

e MOBbLILWEHNA 3PPEKTUBHOCTN MNHGOPMALMOHHOITO obecneyeHnst MnpoLEeccoB
MPUHATUA  pewleHMn B obnactm  Tekywero  YHKUMOHMPOBAHUS U
NepcnekTUBHOIO Pa3BUTUS CUCTEMbI TENSIOCHAbXeHNs ropoaa;

e MpOBELEHVS eOMHOW TMONMUTMKA B OpraHu3aumMn Tekyllen [OesTenbHOCTU
npeanpuaTMin U B NEpPCnekTMBHOM pPas3BUTUM BCEWM CUCTEMbl TEMNOCHaAOXeHUs
ropoga;

e obecneyeHns yCTOMYMBOIO rPagoCTPOUTESNBHOMO Pa3BUTUS rOPoaa;

e pa3paboTkM Mep O NOBbILWEHUS HAOEXHOCTU CUCTEMbI TEMNOCHabXeHUs
ropoga;

e MWHMMM3ALMM BEPOSITHOCTU BO3HMKHOBEHWUSI aBapUiHbIX CUTyauui B CUCTEME
TennocHabXeHus:.

AKTyanuanpoBaHHasi aMNeKTpoOHHas MoAenb npegHasHavyeHa Anst pelleHus criegyroLmx
3ajav:

e CcO30aHMss  OOLLEeropoACKOM  SNEKTPOHHOW  CXEeMbl  CYLLECTBYHOLLUMX W
NMepCnekTUBHbIX TEMNMoBbIX CeTen UM OOBLEKTOB CUCTEMbI TEMNOCHAOXEHMS
ropoga Kymbbiwea KymnbGbiwesckoro pavioHa Hosocmbupckon obnactu,
NPMBSI3aHHbIX K TONMOOCHOBE rOpoAa;

e OMNTUMM3ALUMMN CYLLECTBYIOLLEN CUCTEMbI TennocHabxeHns (onTMmusaums
TMAOPABNMYECKUX PEXUMOB, MOAENUPOBaHME nepepacrnpeneneHns TennoBbiX
Harpy3oKk MeXay WCTOYHMKaMW, OnpederneHve OonTMMarnbHbIX  OnaMeTpoB
NPOEKTUPYEMbLIX W PEKOHCTPYMPYEMbIX TEMSOoBbIX CETEN M TEnnoCceTeBbIX
06beKkToB U T.4.);

e MOAENMPOBaHUS NepCcnekTUBHbIX BapuaHToB pa3BUTUSA CUCTEMBI

TENNOCHabXeHNs1 (CTPOUTENBCTBO HOBLIX W PEKOHCTPYKUMSI CyLLECTBYHOLLIMX
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WCTOYHMKOB TENSIOBOWM 3SHepruun, nepepacnpefeneHne TennoBblIX Harpys3ok
MeXay WCTOYHWKaMK, onpedeneHne BO3MOXHOCTU  MOAKMOYEHMST  HOBbIX
notpebuTtenen TEnsoBOM 3HEPrvv, onpenenieHne onTuMarnbHbIX BapuaHTOB
KayeCTBEHHOro W HadexHoro obecneyeHuss TEnnoBOW SHepruer HOoBbIX
notpebutenen n 1.4.);

e OMepaTtMBHOIO  MoAENMpoBaHUA  obecrnedYeHnss  TEMrOBOW  3Hepruen
noTpedutenen Npyn aBapuiiHbIX CUTyaLUUsIX;

e OMepaTUBHOMO MOSyYEeHUss MHAPOPMALMOHHBIX BbIBOPOK, CMpaBoOK, OTYETOB MO
cMCTEME B LIeSIOM Mo cucTeMe TernriocHabxeHus ropoda v no oTaernbHbIM ee
anemMeHTam;

e MOHWTOPUHI  pasBUTMA CXeMbl TennocHabxeHus ropoda  Kymbblwesa
Kynbbliwesckoro paroHa HoBocnbupckon obnactu;

e obecrnevyeHne exerogHoOM akTyanusauum Ccxembl TennocHabxeHnss ropoga
Kynbbiwesa KynbbileBckoro panoHa Hosocmbupckon obrnactu B COOTBETCTBUM
c ®3-190 «O TennocHabxeHun» n NoctaHoBneHnem [paButensctBa PO Ne
154 ot 22.02.2012 «O TpeboBaHUAX K CXemaM TernrocHabXeHusi, Nopsaky ux

pa3paboTku 1 yTBEPXKOEHUS».
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2 AKTYANMN3AUMA 3JIEKTPOHHOM MOAEMU CUCTEMBbI
TEMNOCHABXEHUA FOPOOA KYMELIWEBA KYUBLIWEBCKOIO
PAMOHA HOBOCUBUPCKOM OBJIACTU

B pamMKax pa3pa60T|<|/| CXeMbl TennocHabXxeHusi B 4acTu 3]'IeKTp0HHOI7I moaenu

BbIMNOSHEHbI crieaytoLme paboThbi:

e BbIBEpPKa 1M COOTBETCTBYHOLAA KOPPEKTUPOBKA TPACCUPOBKU N XapPaKTEePUCTUK
TENNOBbIX CeTen Mo npeagocrtasrieHHbIM - AaHHbIM TennocHabXaroLmx

opraHusaumi;

e BbIBEpPKA MU COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKIMOYEHHbIX NOTpebuTenen B
COOTBETCTBUM C NPEeAOCTaBrieHHbIMM Ga3amm aboOHEHTOB TensnocHabXaroLmx

opraHusaumi;

e KanMbpoBKa 3EKTPOHHOM MoAenn No (pakTUYEeCKUM [aHHbIM U3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSIOBOW SHEPTUM.

AKTyanusmpoBaHHas OreKkTpoHHas Mofernb CUCTEMbl TenrnocHabxeHus ropoga
Kynbbiwesa KyinbbiweBckoro pamoHa Hosocnbupckon obnactn obecneunBaeT BbINOMHEHWE
BCeX TpeboBaHWW, MpeabsBnseMblX K SMNEKTPOHHbIM MoAensM B COOTBETCTBUM C
MoctaHoBneHnem [MpasutensctBa PP Ne 154 ot 22.02.2012 «O TpeboBaHUSAX K cxemam

TennocHabXXeHus, NOpsAKy UX pa3paboTku 1 yTBepxaeHus» (ganee NoctaHoOBNEHME):

a) rpadpmyeckoe npeactaBfieHne OObEKTOB CUCTEMbI TEMNIOCHABXKEHUS C MPUBS3KOM K
TonorpadnyecKkor OCHOBE MOCENEHUsl, rOPOACKOr0 OKpyra M C MOSMHbIM TOMOSOrMYECKNM

onvcaHMeM CBA3HOCTU OOBbEKTOB;
6) nacnopTr3auno 0OBEKTOB CUCTEMbI TEMNOCHAOXEHWS;
B) NacnopTnsaumio U onnucaHne pacyeTHbIX eaVHUL, TEPPUTOPUATIBHOMO AENEHUS;

r) MMAOpaBnMYECKUiA pacyeT TEMOBLIX CeTel NGO CTENEHN 3aKOmbLOBaHHOCTU, B TOM
yucne rmapaenMYecKUii pacyeT NpyY COBMECTHON paboTe HECKONbKMX UCTOYHMKOB TEMOBON

SHeprmm Ha egunHyro TENOBYHO CETb;

D,) mMogenmpoBaHune BCexX BNOOB nepeKnroqul/u?l, OocCyulleCTBIdEeMbIX B TEMJIOBbIX CETHX, B

TOM 4Yncne nepekmoqumﬁ TENNOBbIX HArpy30K Mexxay NCTOYHUKaMun TennoBoun SQHEPIrnun;
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e) pacyeT GanaHCOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMNMOBOW 3HEPrMn M Mo

TeppuTOpManbHOMY MPU3HaKY;
X) pacyeT noTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMmn TENNOHOCUTENS;
3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHABXEHNS;

N) TPynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4acCTKOB TENSOBbLIX CeTeEW,
notpebutenen) no 3adaHHbIM  KPUTEPUSIM C  LUENbl0  MOAENMPOBAHUSA  Pa3NMYHbIX

NepcCriekTnBHbIX BapnaHTOB CXeM TennocHabXxeHus;

K) CpaBHUTENbHbIE NbE30METPUYECKME rpachukn ana pa3paboTku 1 aHanusa cLeHapueB

NepCcnekTMBHOIo pa3BUTUA TEMJIOBbIX ceTen.

B pamMKax pa3pa60TK|/| CXEMbl TensiocHabXeHust B 4actu GJ'IeKTpOHHOIZ mMmoaenn

BbINOJIHEHbI creaywLine pa6OTbIZ

e CoO3daHWe mopenbHon 6asbl — «ts _2025» - akTyanusaMpoBaHHas MoAernbHas

6a3a no CyLLECTBYHOLLEMY COCTOSIHUIO CUCTEMbI TEMMOCHABXKEHMS

e BblBEpka M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPACCUPOBKU M XapaKTepUcTUK
TENNOBLIX CeTell Mo npedocTaBneHHbIM  [AaHHbIM  TernnocHabXatoLwmx

opraHusauui;

° KaJ'II/IGpOBKa SJ'IeKTpOHHOIZ mMmoaesnn no (baKTW-IGCKMM OaHHbIM N3 CYTOYHbIX

BEOOMOCTEN UCTOYHNKOB TEMSIOBOW SHEeprunu;

e B COOTBETCTBMM C MacTep-NyaHoOM CO3[aHue NepcrekTMBHOW MoaernbHol 6asbl

Ha nepwog Ao 2040 roga — «ts_2040y;

e [ipoBedeHne rmgpaBMd4eCckKnx pacyeToB A4 OUEeHKM NepCrekrnBHOro

COCTOSIHMS cucTeMbl TennocHadxeHna oo 2040 ropa.
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11



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

3 OINMUCAHME NMPOrPAMMHOIO KOMITJIEKCA

31 O6wume nono>xxeHuma

B kayectBe 6asoBoro nporpaMMHOro obecneyeHus ON9 peanusauum  cos3faHus
ONEeKTPOHHOW MOJEeNnn cucTeMbl TennocHabXeHus ropoda MCnosb3oBanca MNporpaMMHO-
pacyeTHbIn kKomnneke ZULU.

B maHHOM pasgene npeactasrieHo KpaTkoe onncaHne oyHKLUMOHabHbIX BO3MOXHOCTEN
OCHOBHbIX MOAynen nporpammMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ons
akcnnyatauumn 3M:

e cepBep reonHgpopmaLnoHHON cuctemol Zulu;

e WHCTpyMeHTarnbHasa reomHgopmaumoHHas cuctema 'MC Zulu;

e MakeT pacyeToB ceTen TennocHabxeHusa ZuluThermo;

3.2 Cepeep reomHcdopmaumoHHon cucremsl Zulu

ZuluServer - cepep [MC Zulu, npepoctaBnsowmMi BO3MOXHOCTb COBMECTHOM
MHOronosib3oBaTeNnbCkoM paboTbl C reocgaHHbIMM B JflOKanbHOM ceTu U rnobanbHon ceTu
MHTepHeT.

Hoctyn Kk cepBepy ocyllecternsieTca Yepes npotokon TCP/IP. Cepeep ZuluServer naet
BO3MOXHOCTb MCKNIOYNTE (PansioBbl JOCTYN KAMEHTa K AaHHbIM Ha cepBepe. KnuveHTy
HeoCTyNHa MHAopMaLums 0 PU3NHECKOM XPaHEHUN OAHHBIX U OTCYTCTBYET BO3MOXHOCTb UX
HECaHKLMOHNPOBAHHOIO N3MEHEHWSI.

Tarke eCTb BO3MOXHOCTb pasrpaHvymMTb AOCTYN K AaHHBbIM MeXAy Monb30oBaTernsiMu.
Cuctema naponen v npaB NO3BONSAET NPeaoCTaBNATb pasHbIM MOSb30BaTENAM pasfnNyHble
BO3MOXHOCTU 1 OrpaHnUYeHns Anst 4oCcTyna u paboTbl C AaHHBIMMN.

MC Zulu, coxpaHsasa Bce BO3MOXHOCTU HacTonbHon Bepcun TMC, nmeeT BCTPOEHHbIN
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, C/IOM, MPOEKTbI U Apyrve AaHHble Zulu Kak C
noKanbHOM MaLUWHbI, TaK U C yaaneHHoro KoMnboTepa, rae ycraHosneH ZuluServer.

[na Toro, 4toGbl NoaknouMTbCA K cepBepy ZuluServer goctatodHo ykasaTtb ero |IP
agpec, nMbo MMsi KOMMbiOTEPA B JfIOKANbHOW CETU UMK Xe UMS OOMEHa, ecnvm cepsep

pacnosioxeH B cetu NIHTepHerT.

50415.0M-11CT.003.000
12



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

PucyHok 3.1 - BctpoeHHbi knueHT TUC Zulu - ZuluServer

3.21 OcobenHocTu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBoen paboTe C AaHHbIMM UCNONb3YeT MyTb K parvnam croes, KapT,
NPOEKTOB U OPYruX, 3TN OaHHble npeacTaBnsowmm. NMyTb K danny MoxeT BbiTb NoKanbHbIM
Tvna «C:\Zulu\Buildings.b00» wunn ceteBbiMm Buga «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyNa e K JaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». ogobHo TOMy, kKak Beb-6paysep
ncnonbdyet URL anga goctyna k ctpanunuam Beb-canta, NC Zulu ncnonsayet ceon tvn URL

Ans agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HanosxeHue crioes ¢ pa3HbIx cepsepos
MC Zulu paet BO3MOXHOCTb paboTaTb OAHOBPEMEHHO C KapTamm U CrlOSIMU C pa3HbiX
CepBepoB U HaknaabiBaTb B OAHOW KapTe CrioM C JIOKanbHOW MalLMHbI U CIoW C cepeepa apyr

Ha gpyra B NPOV3BOSIbHOM MopsiaKe.

50415.0M-11CT.003.000
13
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Hanpumep, Ha kapTy MeCTHOCTV B BUAE CIOEB, 3arpyXeHHbIX C yaaneHHoro cepsepa
(oonyctum, 13 WHTepHeTa) MOXHO HamnoXuTb MraH npeanpusiTus ¢ cepBepa LAaHHOro
NPEAnPUSTUSA, a NOBEPX PACMONIOKNUTb CXeMY UHXEHEPHBIX KOMMYHUKALMIA, PACNONOXEHHYHO

Ha KIMEHTCKOWN MaLUnHE.

MHozonons3o0eamernsckoe pedakmupoeaHue
ZuluServer naeT BO3MOXHOCTb OOHOBPEMEHHOMO PeaakTUPOBaHWUA OOHUX U TeX Xe
rpacpuyecknx M TabnmMyHbIX OaHHbIX HECKONbKMMMK Monb3oBaTtensmu. [pu aTom BeaeTcs

HEe3aBMCUMbIN 151 KaXX40ro nosfb3oBaTens XypHarn oTkaTa.

Aemomamuyeckoe 06HoesIeHuUe Kapmbli
Mpn M3MEeHeHUM AaHHbIX OOHWM M3 KIIMEHTOB, CepBep OMoBeLLlaeT BCEX KIMEHTOB,
MONb3YLIMXCA B OaHHbI MOMEHT 3TUMM [aHHbIMW, YTO MPUBOAUT K aBTOMaTUYeCKOMY

OBOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHvpoBaH TaK, 4TOObI gaTb BO3MOXHOCTb ObICTPO WM MPOCTO
onybnmkoBaTb AaHHbIEe, CO34aHHbIE C MOMOLBI HacTonbHon Bepcun MC Zulu. dusnyeckui
dopmaT AaHHbIX MPU 3TOM He MeHsieTcs. [1oCTaTOYHO C MOMOLLLIO YTUMUTBLI MOLArOTOBKM
AaHHbIX WU BPYYHYH HACTPOUTL CCbINKM Ansa cepeepa ZuluServer n gaHHble CTaHOBATCA
AoCTynHbIMK B ceTu. MNMogobHo Beb-cepsepy, cepsep Zulu Mo 3anpocy C KIMEHTCKOro MecTta

HY>KHOIo pecypca npenoCraBsmUT AaHHble, CONOCTaBJIEHHbIE C 3TUM PECYPCOM.

AOMuHUCmMpupoeaHue 0aHHbIX

ZuluServer NnpegocTaBnsieT BO3MOXHOCTb Pa3arpaHNYnTb AOCTYN K AaHHBIM U HA3HAYUTb
pasnuyHble npaBuna M npaBa AocTyna K HUM. MOXHO npenocTaBuUTb Kak aHOHMMHbIN
AOCTyna K AaHHbIM Ans LWMPOKOM MyOnuKM, Tak M OorpaHMuMTb ero ans y3Koro kpyra
nonb3oBaTtenen, ONpPedenuB Ans KaXOoro M3 HUX Kakue onepaummM C AaHHbIMU  emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer no3sonsieT pabotatb C JaHHbIMK cepBepa no cneumdpmkaumam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbimn OGC
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossonsetr otobpaxaTb Crou U KapTbl cepBepa Ha KMEHTaXx,
nogaepxveatowmx cneundpmkaumm WMS, B yactHocti, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS un gp.

Web-cnyx6a WFS obecneunmBaeT 4OCTyN K BEKTOPHOM M CEMaHTUYECKON MHpopMaumm

cepBepa ana KnneHToBs, nogaepXxmearolnX JaHHYHO CI'IeLI,I/ICbI/IKaLl,I/IlO.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

MpaBa goctyna k cepBepHbIM AaHHBIM A4S NOMb30BaTeNs UM rpynnbl NoNb3oBaTenem
MOXHO OrpaHN4nTbL 06NacTbio, 3a4aHHOM NPOCTLIM U COCTaBHbLIM MNOSIUIOHOM.

Ecnn BBEOeHO Takoe OrpaHuMyeHue, TO MOSNb30BaTeflb CMOXET OTOOpaxaTb Crion U

onepunpoBaTb JaHHbIMU TOJ1bKO B rpeaenax yKa3aHHOI7I obnactu.

Aemopu3sayus Windows
Mpu coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeaeHna Windows
AN aBTopM3auuun MNonb3oBaTens Ha cepeepe, Kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBartento He HY>XHO NOCTOAHHO BBOAWUTDL JTIOTMH U MapOrib.

3.3 MHcTpymeHTanbHasa reovHgpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wHCTpyMeHTanbHas reovHdoOpMauuoHHas cucteMa Ansg  cosdaHus
SNEKTPOHHLIX KapT, MMaHOB W CXeM, MHGOPMALMOHHO-CMPABOYHbBIX CUCTEM, BKIOYas

MOZENMPOBaHNE MHXEHEPHBLIX KOMMYHMKaLMIA M TPAHCMOPTHBLIX CUCTEM.

leonHdopmaumnoHHas cuctema Zulu npegHasHadeHa ana paspabotkm  [TUC
NPUIOXeHUn, Tpebylowmx Bu3yanu3aumMm MNPOCTPAHCTBEHHbLIX [AaHHbIX B BEKTOPHOM W

pacTpoBOM BMAe, aHarnmaa nx Tonosriormn " nx cBA3nm ¢ ceMaHTn4eCkMmMm 6azamu gaHHbIX.

C nomowbto Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadyuyeckmx
NPOEKUMSAX, UMK MNaH-CXeMbI, BKIHOYas KapTbl U CXEMbl MHXEHEPHbIX CETeW C NOAAEPXKKOM MX
Toronornn, paboTtaTb C OONbLIMM KONMMYECTBOM pPacTpPOB, MPOBOAWUTb COBMECTHbIN
CEMaHTUYECKMI 1 NPOCTPAHCTBEHHbIN aHanun3 rpadnyeckmx 1 TabnmnyHbIX aHHbIX, CO34aBaTh

pa3nnyHble TeMaTnyeckme KapTbl, OCYLLECTBIIATb SKCMOPT N UMMOPT AaHHbIX.

MC Zulu nossondetr MMNOpPTMPOBaTb AdaHHble M3 Takmx nporpamm Kak Maplnfo,
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nony4eHbl BEKTOPHbIE CIOU C
roToBbIMN OObEKTaMK, NMpU 3TOM BCE XapaKTEPUCTUKM, TakMe Kak Maclitab, UBeT v npouve
OyayT coxpaHeHbl. Ecnm k obbektam B 0OMeHHOM dopmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa TaK e UMIMOPTUPYeTCA B Zulu.

Momumo nmnopTta Zulu MMeeT BO3MOXHOCTb 3KCropTa rpadonyecknx AaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKMUX AaHHbIX
BO3MOXEH B 3NeKTpoHHyto Tabnuuy Microsoft Excel unu ctpannuy HTML. B cucteme Zulu
Tawkke MoryT 6e3 npeobpasoBaHMA WCMONb30BATLCS OnNucaTenu pacTpoBbiX OOLEKTOB B

dopmaTax Maplinfo n OziExplorer.

"eonHdopmaumoHHasa cuctema Zulu no BHewHeMy BuOy BecbMa MoXoXa Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu NC Zulu

Cucrtema obnagaeT LUMPOKMMM BO3MOXHOCTAMM:

co3gaBaTb KapTbl MECTHOCTM B Pa3fiUyHbIX reorpadpyyeckux cuctemMax KoopavHat u
KapTorpacou4eckmx MpoeKkumusix, oTobpaxkaTb BEKTOpPHble rpadmyeckne AaHHble CO
crnaxvsaHvem n 6es crnaxunBaHus;

e OCyLlecTBNsATb 00paboTky pacTpoBbix M3obpaxeHun dopmatoe BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLyu BCTPOEHHOIO rpadhnyecKoro peaakropa;

e MONb30BaTLCA AAaHHLIMU C CEPBEPOB, Noaaepxmearomx cneumdukaumto WMS (Web
Map Service);

e C NOMOLLLIO CO30aBaEMbIX BEKTOPHbIX CIIOEB C COOBCTBEHHLIM DMHAPHBIM hopmaToM,
obecneuvBalOLMM  BbICOKYKD CKOpPOCTb  paboTbl, BEKTOPU30BaTb pPacTpoBble
n3obpaxeHus;

e MpU BEKTOpM3aUMM UCMOMb30BaTb Kak MNPUMUTMBHbIE OOBLEKTbI (CMMBOJSBHBIE,
TEKCTOBble, NWHENHble, NMoWaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMbIE
CaMOCTOSITENBHO B CTPYKTYpPE Cros;

e paboTaTb C CEeMaHTUYECKMMM LaHHbIMW, MOAKMYAEMbIMW K CrOK W3 BHELUHWUX

ncroyrHmkos BDE, ODBC unu ADO 4epes onuncatenn 6a3 gaHHbIX (MonyvaTe AaHHbIE

MOXHO 13 Tabnuy, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;

ORACLE v gpyrux uctoununkos ODBC unu ADO);
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e BbINOMHATb 3anpochkl K 6azam JaHHbIX C OTODBpaeHNeM pe3ynbTaToB Ha kapTe (MOMCK
onpeneneHHon HopmMaumm, HaxoXaeHne CyMmbl, MakCUMarnbHOro, MMHUMAIbHOMO
3Ha4yeHus, U T.4.);

e BbINOMHATb NPOCTPAHCTBEHHbIE 3aMNpPOCbl MO OObeKTaM KapTbl B COOTBETCTBMM CO
cneundukaumamm OGC;

e co3fgaBaTb MoAefnb penbeda MeCTHOCTU U CTPOUTb Ha €€ OCHOBE W30SIMHMM, 30HbI
3aTonneHnsa npodounm 1 pactpbl penbeda, paccymTbiBaTh NOLWAaAM N 06beMbI;

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

e [IporpaMMHO UM NO CEMaHTUYECKNM AaHHbIM CO34aBaTb TeMaTU4YeCckne packpacku, ¢
MOMOLLBIO KOTOPbIX MEHSAETCS CTUIb OTOBpaXeHNa 0O bEKTOB;

e BbIBOOUTb AN BCeX OO6BEKTOB Crnos Hagnucy unn BUpKn, TEKCT HAAMUCU MOXET Kak
BpaTbCca U3 ceMaHTu4eckon Basbl aHHbIX, TaK U NepeonpeaensiTeCs NPOrpamMmmHo;

e oTObOpaxaTb O0ObekTbl cros B c¢opmate  nceBgo-3D  no3BonsAOLLEM
BM3yanunsmpoBaTbCA OTHOCUTENbHbIE BbICOTbl 0OBbEKTOB (Hanpumep, BbICOTbl 34aHUN);

e co3gaBaTb M MCMNOMb3oBaTb OMONMOTEKY rpadhyecknx IfeMEHTOB  CUCTEM
TennocHabXeHns 1 PeXXUMOB UX (PYHKLIMOHNPOBaHWS;

e CO3aBaTb pPacCYeTHble CXEMbl WHXEHEPHbIX KOMMYHUKaUUA C aBTOMaTUYECKUM
hopMmpoBaHMEM TOMOMOMMN CETU 1 COOTBETCTBYHOLLMX 633 AaHHbIX;

¢ N3MEHSATb TOMOJSIOMMI0 CETEN N PEXMMBI PpaboThbl €€ 3NEMEHTOB;

e peluaTb TONONOrM4eckne 3agayvm (M3MeHEHNe COCTOAHMA OOBLEKTOB (MEPEKITOYEHNS),
MOUCK OTKITHOYaOLWMX YCTPOWCTB, MOUCK KpaTyaumlimx MyTen, MOUCK CBA3aHHbIX
0BOBLEKTOB, NOMCK KomeL);

e ONda ObICTPOrO NepemMeLLeHNss B HY)XHOE MECTO KapTbl yCTaHaBNMBaTb 3aKagku
(3aknagka Ha TOYKy Ha MECTHOCTU C onpegenieHHbIM MacluTabom OoToBpaXeHus u
3aKnagka Ha onpegeneHHbin OObekT cnos (BecbMa yOoOHO, ecnn OObLeKkT -
ABWXYLLIMCA MO KapTe));

e C TOMOLLbD MPOEKTOB pacKkpbiBaTb CTPYKTYpy TOMO WM  MHOrO OObEeKTa,
n306pakeHHOro Ha KapTe CXxemMaTWU4yHO;

e CO37aBaTb MakeTbl NeyaTu;

e MMMNopTMpOBaTh rpadmyeckne gaHHble n3 Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) u ArcView (SHP);

e 3KcrnopTupoBaTb rpaduyeckne aaHHele B Mapinfo (MIF/MID), AutoCAD Release 12

(DXF), ArcView (SHP) n Windows Bimmap (BMP);
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e CO3JaBaTb Makpockl Ha a3blkax VB Script nnu Java Script;
e OCyLLECTBMNATb MPOrpaMMHbIA OOCTYN K OaHHbIM 4Yepe3 OObeKTHyt Moaenb Anis
HanucaHus cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpaeneHnem Zulu.

3.3.1.1 Opranmsaums rpachmueckux gaHHbIX

pachnyeckne pOaHHble OpraHM3oBaHbl MocronMHo. Crnon  sBNAeTCa  OCHOBHOM
NHOPMALIMOHHON  eanHMUEen cuctemMbl. Kaxgbii OObekT crnosi MMeeT  YHUKarbHbIN

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

e BEKTOPHbIE Crou;
e pacTpoBbIE Crou;
e crou penseqa;

e crnon WMS (Web Map Service).

BekmopHbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApHLIN hopMaT gaHHbIX, YTO obecneynBaeT
BbICOKYO CKOpPOCTb paboTbl rpadnyeckmx u TOMOMOrMdeckux anroputmoB. Wmeetcs
BO3MOXXHOCTb MPOrpaMMHOro 4ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb AN HanncaHus

COBCTBEHHBIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOIO Crosi AENATCS Ha NPOcTble (MPUMUTUBLI) U TUMOBbLIE

(knaccmdunumpoBaHHbIE 0O BEKTHI).
MpuMUTMBBLI MOTYT BbITb:

e TOYeYHble (MMKTOrpaMMbl UK KCUMBOSbI»);
e TEKCTOBbIE;
e JIMHEWHbIE (TMHUW, NOSIINHUN);

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OBEKTbI OMNUCbIBAOTCA B OMONMOTEKe TUNOB 0OBbekToB. Kaxabin Tun
ONUCbIBaET MNOLLAAHON, NMMHENHBIA UM CUMBOJSIbHBLIA TUMOBOW rpadonyecknin obbeKT, meeT
Nnonb3oBaTeNbCKOE Ha3BaHME U MOXET OblTb CBS3aH C COOCTBEHHOW cCemMaHTu4eckon Gasomn

AaHHbIX.

50415.0M-11CT.003.000
18



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

Kaxgbih MmN  o0bekta MOXET WMETb HEeCKOSbKO pexmnvoB, KOTOpble WMEKT
nornb3oBaTtesibCkoe Ha3BaHue, W 3adaloT pasrinyHble cnocobbl OTO6pa)KeHVIﬂ AaHHOro

TUNOBOro ObbeKTa.
TunoBble 06beKTbl MOTyT BbITb:

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

e nrowaaHble (KOHTYPbI, MONMKOHTYPbI).

ATpUOYTUBHbLIE UM CEMaHTUYECKME LaHHbIE€ BEKTOPHOMO Cfl0osi XPaHSTCS BO BHELUHEM
MCTOYHUKE AaHHbIX W MOAKIYAOTCS K CrOK Yepes3 COOCTBEHHLIN onucaTtenb 6a3bl AaHHbIX. K
OLHOMY CIOK0 MOXET ObITb MOAKMOYEHO NONEPEMEHHO NPOM3BOSIBHOE YMCIIO0 CEMAHTUYECKNX
6a3 gaHHbIX. [MpuMUTUBBLI NONb3ytOTCA 0bLen cemMaHTudeckon 6a3on AaHHbIX, TUMOBbIE
00BbEKTbI - CODCTBEHHOW A8 KaXOoro Tuna (ogHako Ans pasHbIX TUMOB MOXHO MOAKMYUTL

OfHY U1 Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM cnoem MoXeT ObiTb NMMBO OTAENbHbIA PacTPOBLIN OOBLEKT, NMOO rpynna
pacTpoBbIX 06BEKTOB. PacTpoBas rpynna MOXeT cogepxaTb Npon3BOSIbHOE YMCIO PacTPOBbIX
OOBbEKTOB MM BMOXEHHbIX PacTpoBbIX rpynn. Yncno pacTtpoB B Croe OrpaHWYeHo nullb

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

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

3.3.1.2 Pabora ¢ cucremamm KoopgMHatr M Kaprorpadpumueckmmm

nMpoeKumnamm

padmyeckme p[aHHble MOIYT XPaHUTbCA B PasfUYHbIX CUCTEMaxX KoopauHaTt W

OTO6pa)KaTbCFI B Pa3MN4HbIX MPOEKUNAX TpexmepHon NOBEPXHOCTU 3emMnun Ha NNocKOCTb.

Cuctema npeanaraeT HaGop npedonpedeneHHbIX cucteM koopauHat. Kpome Toro
nonb3oBaTeNlb MOXET 3a[aTb CBOK CUCTEMY KOOPAMHAT C MHAMBMAOYalbHLIMU NapameTpaMu

ANa NoaaepKMBaeMbIX CUCTEMOW MPOEKLNNA.

B uyacTtHocTM 3Ta BO3MOXHOCTb MO3BONAT, MPWU M3BECTHbIX MNapameTpax (Knoyax

nepexona), NpVBA3bIBaTh AaHHblE, XPaHSALMECS B MECTHOW CUCTEME KOOpAMHAT, K OAHOW U3

50415.0M-11CT.003.000
19



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

rnobarnbHbIX CUCTEM KoopAnHar.

[laHHble MOXXHO NepenpoeLmpoBaTh U3 OAHOW CUCTEMbI KoopAMHAT B OAPYryHO.
3.3.1.3 OpraHmsaumsa ceMaHTUYeCKUX gaHHbIX

CemaHTnyeckne AaHHble MOAKMYATCA K CMAOK U3 BHELHWX MCTOYHMkoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) nnn ActiveX Data Objects

(ADO) yepes onncartenu 6a3 AaHHbIX.
Mony4aTb faHHbIE MOXHO U3:

e Tabnuuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e papyrue ncrodHukm ODBC nnu ADO.

Umnopm/akcnopm OaHHbIX
Bo3amokeH MMNOpT/aKCnopT AaHHbIX B crieaytoLime dopmaThbi:

¢ Maplinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e OkcrnopT kapTbl (Windows Bitmap (BMP));

e JkcrnopT cemaHTudecknx aanHHbIX (Microsoft Excel, HTML, TekctoBbI dhopmar).
3.3.14 MpepcraBneHue pgaHHbIX Ha KapTe

Kapta mMoxeT cogepaTb NMPOM3BOSIbHOE YMCIIO rpadduyeckmMx CIoeB - OOHU U Te e
rpadomyeckme crnou MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pas3HbIMU HACTpOWKaMu
oTobpakeHusi. Kapta umeeT BO3MOXHOCTb 3afaHusi NOfb30BaTENbCKOrO MMEeHM, LBeTa hoHa

N MacLUTabHON CeTKM.

[aHHble, XpaHALWMNXCS B pasHbIX CUCTEMAaxX KOOpAMHAT, MOXHO OoTobpakaTb Ha OOHOW
KapTe, B OOHOW M3 kapTorpaduyecknx npoekumin. MNpyn aToM nepecyeT koopauHat (ecrnm OH

TpebyeTcs) M3 ogHOro AaTymMa B ApPYron M U3 OOHOW MPOEeKUuMM B OpYryto NpousBoauTCst npu
50415.0M-1CT.003.000

20



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

oTobpaxeHuu "Ha neTy".

MPUMUTUBLI MOTYT UMETb MHOMBUAOYamNbHbIE CTUMM OTOOPaXKeHNs (LBET, CTUMb, TONLWMHA
NWHWIA; UBET W CTUNb 3anuBKK; NUKTOrpamma; dopmat Tekcta). TunoBble OObLEKTbI MMEIDT
CTWINb B 3aBMCUMMOCTU OT pexuma (COCTOsIHUSI), KOTOpbIN onpeaensieTcs B GUbIMoTekn TMMNoB
06bekToB crosi. CTunb NPYMUTUBOB MOXET NepeonpeaensiTe KapTon - Afsi BCeX NPUMUTUBOB

MOXXHO NMPpUHyANUTESTbHO 3adaTb OANH CTUJb.

CTnnb OOBLEKTOB MOXHO MEHSTb C MOMOLLUBK TeMaTUYECKMX pacKpacok. npl/l 3TOM

pacKkpacka MOXeT ObITb CO3A4aHa NO CEMAHTUYECKUM OAaHHLIM UIT nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOAUTb AN BCEX OOBLEKTOB Crosi Haamnvcu unu oupku. Tekct
HaanMcu MOXeT OpaTbCs U3 ceMaHTU4Yeckon 6asbl AaHHbIX. TEKCT HaamnMcu Takke MOXeT
nepeonpeaensitbCs MNPOrpamMMHO. BUpKM reHepupytoTcsi aBTOMaTUYeCKU, HO MOryT MOTOM

paccCTaBlidaTbCA NMoJib3oBaTesieM B HY>KHOE pacroJioKeHne U B Hy)KHOIZ opueHTauunn.

[ns 6bICTPOro NepemelLeHnst B Hy>KHOe MECTO KapTbl MOXHO yCTaHaBNMBaTb 3aKnagKu.

3aknagka Ha TOYKY Ha MECTHOCTM C ONpeaeneHHbIM MacluTabomM oTobpaxkeHns.

KapTy MOXHO neYvyartartb C pa3fiM4HbiIMAU OnunAMHn (Ha OAHOM CTpaHuue Ui HeCKOJIbKMNX
CTpaHuuax, B 3agaHHOM MaclitTabe nnu Bnucae B 3adaHHble ra6ap|/|Tb|, Ha CTpaHuuax Aansa

nocneayoLLEn CKIEeNKM n T.4.).

3.3.1.5 OpraHmsaumsa Kapr

MmeeTcss BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObeguHEHHble oOLen
TemaTtukon. COBOKYNHOCTb KapT, 06beAMHEHHbIX OOLLMM NOMb30BaTENBCKUM UMEHEM U, €CIn
TpebyeTcs, HabopOM MEPaAPXMYECKMX CBA3EM MEXaOy 3TUMKU KapTamu, npeacraBnsieT cobou

MPOEKT.

B pamkax npoekTa KapTbl MOXHO CBS3blBaTb MeXOy COGON C MOMOLLBIO TMNEPCChINOK.
Mvnepccbinka onpenenseTca OT oObekTa B OOHOM KapTe K OPYroi KapTe C yKasaHuem

MeCTOpacronoXeHus 1 macwwtaba.
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3.3.1.6 PepaxktuposaHme o6beKToB

[ns pegakTMpoBaHus 1 BBoAa 06bEKTOB MpeayCMOTPEHbI:

e BO3MOXXHOCTU BBOAA U pedaKTnpoBaHUA:

BBOZ C 9KpaHa MbILLIKOW
— BBOJ, MO KOOpAMHATaM C KnasuaTypbl
— TpaccupoBKa JIMHUIA
— aBTO3aMblKaHWe KOHTYpOB
— Bblpe3ka/konMpoBaHue/BCTaBka - AybrnmpoBaHue
— MOBOPOT OObEKTA.
e onepauun oTMeHbl/Bo3BpaTa genctausa (Undo / Redo).
e pefakTMpoBaHue rpynnbl OOBHEKTOB:
— yQarneHuve - nepemeLleHve;
— pybnupoBaHue;
— MOBOPOT - Bblpe3ka/konMpoBaHne/BCTaBKa.
e pefaKkTMpOBaHWE 3rieMeHTOB obbekTa:
— nepemeLlleHne/yaaneHe/BcTaBka y3rnos;
— nepemeLlleHve/yganeHune pebep;
— pa3bueHne yyacTka CUMBOSIbHbIM OO BHEKTOM.

e TpaHcopmaums.

3.3.1.7 BexkTopHble oBeprnenHbie onepauum

OBepnen - onepaumsi HanoXeHus Apyr Ha apyra AByx unu 6onee crnoes, B pesyrbTate
KoTopo  obpasyeTcd  OoAMH  MPOWM3BOAHbIA  CMOW,  CoAepXawuin  KOMMO3ULMIO
NPOCTPAHCTBEHHbIX OOBLEKTOB MCXOAHLIX CrOEB, TOMOSIONMKO 3TON KOMMO3NLMKM U aTpulbyThl,

apuMETUYECKN UMK NOTMYECKN NMPOU3BOAHbBIE OT 3HAYEHWIN aTPUBYTOB UCXOAHBLIX OOBLEKTOB.
MooaepxuBatoTcs creaytoLLmne BEKTOPHbIE OBEprieiHbIe onepaumm:

e 00beanHeHne 06LEKTOB ¢ HacnenoBaHneM ID (YHUKanbHOro naeHTudmkaTopa);
e pasbeauHeHne OObEKTOB;
e paspgeneHne ogHoro obbLekTa rpynnon 0GHEKTOB;

e Bblpe3ka u3 ogHoro obbekTa obnactu rpynnbl 06 HLEKTOB;
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e OTpe3aHue obbekTa BHe 06nacTy rpynnbl pYrx OO bEKTOB;
e y3r0BaHME;
e OydepHblie 30HbI;

® MOCTPOEHMNE KOHTYPOB MNO CETU.

3.3.1.8 KoppekTtupoeka pactpos

B cucteme peanusoBaHa KOPPEKTMPOBKA pPacTpOBbIX hainoB, CcoAaepalimx
CKaHMPOBaHHY0 C MNMaHWETOB TOMOOCHOBY. KOppeKTUpoBKa WCKaXXEHUA CKaHWMPOBAHUS
NPOM3BOANTCSA MO TOYKAM pacTpa, KOOpAMHaTbl KOTOPbIX U3BECTHbl. Kak MWUHMMYM OOMMKHbI
ObITb N3BECTHbI YETHIPE TOYKW, ONpeaensioLme Yribl NraHweTa.

Mpoueaypa KOPPEKTUPOBKN CO3aaeT HOBbLIN pPacTp, Yribl KOTOPOrO COBMaAalT C yrnamu

nraHweTa, T.e. npoueaypa KOppeKTUpPOBKU o6pe3aeT OTCKaHUpPOBaHHbIE, HO NNLLUHKWE, NONA.

3.3.1.9 MopenupoBaHue ceTem M TONOJIOrMYecCKMe 3agaum Ha ceTax

Hapsgy ¢ obbliHbiIM gna TUIC pasgeneHnem OOBLEKTOB Ha KOHTYpbl, FlOMaHble,
KOMOWHMPOBAHHbIE KOHTYPbl, KOMOWHMPOBAHHbIE NOMaHble, Zulu NoaaepXuBaeT JIMHENHO-

Y3J10BYHO TOMOJI0IMI0, YTO NO3BOJIAET MOAENIMpPoBaTb NHXEHEPHbIE CETU.

Hapsay ¢ o6bl4HbIM ana TMC pasgeneHnem o6bEKTOB Ha KOHTYpPbI, FIOMaHble, CUMBOIbI,
Zulu nopoepXvBaeT  fIMHEWMHO-Y3MOBYIO  TOMOSIOMMIO, YTO MO3BONSAET MoLenMpoBaTb
WHXEHEepHble N Opyrne ceTn. Tononornyeckasl ceteBasd MoLernb npeacrasnseTr cobon rpad
ceTn, y3namm KOTOPOro SABMSAKTCA TOoYeuvHble OObeKTbl (KONoaubl, MCTOYHUKM, 3a0BWDKKM,
PYOUNBHUKN, NEpPEKPeCTkn, noTpedbutenn mn T1.4.), a pebpammn rpada SBNATCS NUHENHbIE

06bexTbl (kabenu, TpybonpoBoabl, y4acTKU AOPOXHON CETU U T.4.).

Tononornyecknin  pefaktop co3gaeT MareMaTU4yeckylo Mogenb rpagpa cetu
HenocpeaCTBEHHO B Mpouecce BBoAa (pucoBaHus) rpadpmyeckon MHdopmaumn. Mcnonbays
MoZerb CETU MOXHO peLlaTb psg TOMoNorMYyecknx 3agad, NOUCK KpaTyauwlero nyTu, aHanms
CBA3HOCTW, aHanu3 Korney, aHanu3 OTKIYEHWN, MOUCK OTKIIoYaloWmMX YCTPOUCTB U T.4.
MOXHO MEHSITb COCTOSIHUS OOBLEKTOB (NEPEKOYEHUS) C MocneayowmM aBToOMaTUYECKUM
OOHOBMEHMEM COCTOSIHUA BCEW ceTu (Hanpumep, BKIIHOYEHUE/BLIKMIOMEHNE  3aBUKKM
TpybonpoBoAa) BbINOMHATL MOUCK  OTKIHOYAKOLWMX YCTPOWUCTB  (hopMuMpoBaHME crmcka

06BEKTOB, MMEKLWMX MNPU3HAK «OTKMYaloWwee YCTPOMUCTBO», MpU OTKIOYEHUN KOTOPbIX
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BblOpaHHbIN OOBLEKT Takke MNEepeBOAUTCS B COCTOSIHME «OTKIMIOYEH»), KpaTyanwmx nyTen
(HaxoouTb KpaTYyalLIMKA NyTb MO CETU MEXAY BblOPaHHLIMM y3namMn C y4eTOM HanpasfeHUn
Yy4aCTKOB), CBA3aHHbIX OOBLEKTOB (HAXOAMTCA MHOXECTBO OOBLEKTOB CETM, AOCTUXKUMBbIX W3
BblOpaHHOro yana ceTn, OOCTWKMMOCTb MOXET onpegenatbca 6e3 ydeta HanpasneHus
y4acTKOB, C Y4ETOM U MPOTUB HaMnpaBfieHNs1 Yy4acTKOB), UCKaTb BCE KOSibLia CETU, B KOTOPbIE

BXOAST BCE BblOpaHHbIE OOBLEKTHI.

CeTb BBOAMTCA KaK COBOKYMHOCTb TUMOBbIX TOYEYHbIX OOBLEKTOB, COEAUHEHHbLIX
TUNOBLIMW JIMHENHLIMA OOBbEKTAMM, UMEKLLUMMM MPU3HAK  «y4acTok». WHdopmaums o
TOMONOrMN hopMUPYETCH aBTOMaTUYECKUN - €CINN «MOTAHYTbY 3a Y3en unv pebpo, cBa3aHHble
0b6bekTbl Takke nepemelatoTcst. OB6bEKTbI CETM MOXKHO OTKPEnmsiTb U 3aHOBO MPUKPENnnsTb

Apyr K apyry oaHnM aApmxXeHnemM MbiLLKW.

Mopgenb cetn Zulu gaBnsieTcs ocHOBOM Ansi paboTbl MOAOYNS pacy4eToB WHXEHEPHbIX

ceten ZuluThermo.

3.4 MHcTpymeHTanbHasa reovHgpopmaumoHHasa cucrema N§MC Zulu

Moayne ZuluThermo no3BondeT cos3gaTb PacHETHYD MaTeMaTUYECKYD MOAENb CeTw,
BbIMOMHWTL  MAacnopTM3auuMilo CeTM, M Ha OCHOBE CO30aHHOW MOAEenNW  pellatb
MH(POPMALMOHHbIE 3adaun, 3adadn TOMOSIOMMYECKOro aHanmsa, W BbINOMNHATbL pPasfnyHble

Tennorngpasiintdeckmne pacyeThbl.

Pacquy noanexart TYNUKOBblIE W KOJbLEBbIE TErnjoBble CEeTUn, B TOM 4YuUCne C
NOBbLICUTETTbHbIMA HaCOCHbIMW CTaHUUAMA n apoccenmpyrommmn yCTpOIZCTBaMI/I,

pa6OTaI'OLLI,I/1€ OT OAHOro UM HeCKOJ1bKNX NCTOYHUKOB.

Mporpamma npegycMaTpuBaeT TennormapaBiMyYeckUin pacyeT C NpUCOeauHEHWEM K
ceTn nHavBMayasnbHbIX TennoBbix NyHKTOB (ATT1) n LeHTpanbHbiX Tennosblx nyHkToB (LITTT)

NO HECKOJMbKUM AECATKAMUN CXEMHbIX peUJeHMIZ, NnpUMMeHAeMbIX Ha TeppUTopun Poccuw.

PacueT cucteM TennocHaGKeHNs1 MOXXET NPOU3BOANUTLCS C YYETOM yTeyek U3 TENoBoi
CETU N cuUCTeM TennonoTpebrieHnsi, a Takke TENnroBbIX NOTEPb B TpybONpoBogax TennoBoM

ceTn.

Pacuyet TennoBbIx noTepb BeOeTcA nmbo no HOPMAaTUBHbLIM TMOTEPAM, nmbo no

C*)aKTI/I‘-IeCKOMy COCTOAHUIO N30J14LNN.

PacueTtbl ZuluThermo moryT paboTaTb kak B TECHOM MHTErpaLumn ¢ reonHdopMaLMoOHHON
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cuctemon (B Bmae moayns pacwuvpenna TUC), Tak u B Buge oTaenbHon 6Gubnuoteku

KOMMOHEHTOB, KOTOpbIe NO3BOSSOT BbIMOMHATL PAaCcHeThbl U3 NPUINOXKEHWUI NOSb30BaTENEN.
CocTaB 3agav:

e [OCTPOEHUE pacyHETHOM MOAENN TEMSOBOU CETH;
e nacrnopTusaumsi 06bEKTOB CETU;

e Hanago4HbI pacyeT TENoBOW CeTH;

e [OBEPOYHbLIN pacyeT TENNOBOW CETH;

e KOHCTPYKTOPCKUIW pacyeT TenoBown ceTu;

e pacyeT Tpebyemoin TemnepaTypbl Ha UCTOYHUKE;
e KOMMYTaUMOHHbIE 3afa4u;

e OCTPOEHUE MbE3OMETPUYECKOIO rpaduka;

e pacyeT HOpMaTUBHbIX NMOTEPbL TEMNA Yepes3 NU30MsALMIO.

3.4.1 MocTpoeHme pacueTHOM MOoAEnNU TEMNJIOBOMU CEeTU

Mpn pabote B reoMHOPMaUMOHHOM CUCTEME CETb A0CTaTOMHO MNPOCTO U BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKXW UK no koopauHatam. [pu atom cpasy opmmpyeTcs
pacyeTHass mogenb. OcTtaeTca nuwb 3a4aTb pacyEeTHble NapaMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMNMOJIHEHNA pac4yeTa.

MaTemaTtnyeckass Mogenb CETU [Onsi NPOBedeHMs TennorMapaBnnyeckux pacyeToB
npeacTaensieT cobow rpad, roe Ayramu, COeauHSIIOWMMMK  Y3Mbl, SIBASKOTCS  Yy4acTKu

TpybonpoBoaoB.

YyacTtok n3obpaxaeTcss OOHOW NUHMEN, HO MOXET O3HayaTb HECKOSbKO COCTOSIHUA,

3afaBaeMbliX Pa3HbIMU PpEXNMaMN.

Pesgmi | ————te——  EEIFOMEH

FPengmal - - - OTEDOMeH
Pengma 3 ———t—ou—  omOmoOHEH 0DpATHBIN

Peszma 4 OTETHOSEH TI0 AR [EDET

PVI(ZyHOK 3.2- VI306pa>|<eHMe HECKOJIbKMX COCTOAHMMN Yy4acTKOB, 3agaBaeMbliX pa3HbIMU peXxXxumam
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3710 BHelLHee npeacTasneHne ceTu. Mepea Havanom pacyeTa BHellHee npeacTasneHne
CEeTW, B 3aBNCUMOCTU OT TUMOB U PEXMMOB 3MEMEHTOB, COCTaBNALLMX CeTb, NpeobpasyeTcs

(KO,D,I/IpyeTCFI) BO BHYTPEHHee npeacrasfieHne, rno KOTopomy 1 npoBoANTCA pacHerT.

MpocTbiM y3roMm B Mogenu cuutaetcss noboi y3en, YbW CBOWCTBA creumarnbHO He
oroBopeHbl. [1pocTo y3en Cry>XUT TONbKO AN COEAMHEHMST y4acTKoB. TakMMu y3namu gns
MOZENV SIBMSIOTCS TENSOBble Kamepbl, OTBETBMIEHWS, CMeEHbl AMaMeTpoB, CMeHa Tuna

NpoKfagkun nnn Ttmna n3onaumm u T1.4.

Bo BHyTpeHHel KoaupoBke Takue y3rbl NpeBpaLlaoTcs B ABa y3na, o4avH B NodaloLwemM
Tpybonposoae, Apyroi B o6paTHOM. B kaxxaom y3ne MOXHO 3agaTh CrvB BOAbI M3 NOAAKLLENO

n/vinn n3 obpatHoro TpybonpoBoaos.

MoTpebutenb TENnoBOM 3SHEPIMN XapaKTEPU3YeTCsl pacyYeTHbIMM Harpyskamy Ha
CUCTEMY OTOMMEHUS!, CUCTEMY BEHTUNALMM W CUCTEMY TOpPSMEro BOAOCHAGXKEHUS U
pacyeTHbIMM TeMnepaTypamy Ha BXoAe, Bbixode NoTpebuTens, U pacyeTHON TemnepaTypomn

BHYTPEHHErO BO3ayXxa.

B ogHonvHenMHoOM npeacTaBneHuu noTpebutens - 3TO Y3N0BOM 3MEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TONBbKO C OAHUM Y4aCTKOM.

BHyTpeHHsis  koaMpoBKa MOTPEOUTENS CYLLECTBEHHO 3aBUCUT OT €ro  CXeMbl
npucoeauHeHns K TennoBo ceTn. Cxembl MoryT ObiTb 3neBaToOpHble, C HACOCHbLIM
CMELLEHVEM, C HE3ABUCMMbIM MPUCOEANHEHNEM, C OTKPbITBIM MM 3aKpbITbiIM OTGOPOM BOAPI
Ha BC, ¢ perynsitopamy TeMmnepaTypbl, OTOMNNEHUs, pacxoda v T.4. Ha gaHHbIi MOMEHT B

pacrnopsikeHun nonb3oBaTens 49 cxeM NpPUCoeanHEHUsI NOTpeduTenei.

Ecnv B 34aHMM HECKONbKO Y3r0B BBOAA, TO OOBEKTOM «MOTpebutenb» MOXHO onucaTb
Kaxkabl BBOA. B TOXe Bpems Kak OAuH noTpebuTens MOXHO onucaTb LEenbin KBapTan unm

3aBof, 3a[1aB Ans Takoro noTpedutens oGo0LLEHHbIE TEMMOBbIE Harpy3Ku.

O600wWeHHbIN NoTpebutens - 3TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo

noTpebnsieMbiM pacxogoM, nMbo pacxod oGycrnoBreH 3aaaHHbIM CONPOTUBIIEHNEM Y3ra.

Takon obbekT yaobHO Mcrnonb3oBaTh, KOrga BO3HWKAeT HeOBXOAMMOCTb paccyuTaTb
rmapaBnuky cetu 6e3 uHpopMauMm O TEenmnoBbIX Harpy3kax W KOHKPETHbIX Cxemax
npucoeavHeHus notpebutenen Kk TennoBon cetn. Hanpumep, npy pacyete mMarmcTpanbHbIX
ceTen UHopmaLmmn O KBapTarbHbIX CETSX MOXET He ObiTb, @ Ans OUEHKM NoTepb Hanopa B
MarMcTpansx [[OocTatovHO 3agaTb 0600uweHHble pacxodbl B TOYKax MPUCOEAVMHEHMS

KBapTanoB K MarMcTparnbHON CeTu.
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B ogHonvHenHom n3obpaxeHun He TpebyeTcsa nogknovaTb 0606LLEHHbIM NOTpebuTens
Ha OTAenbHOM OTBOASLLEM Yy4acTKe, Kak B Criydae npocTtoro notpeburtensa. To ecTtb B 3TOT
y3en MOXeT BXOAUTb U/Mnun BbIXoanTb foboe KONMYECTBO y4aCcTKOB. OTO NO3BONSET OBbICTPO U

y,EI,O6HO, C MUHMMalIbHbIM KOJTM4ECTBOM UCXOOHbIX AaHHbIX.

I
b ¢ o

HMCTOMHMK 060Gl eHHbIe NOTReGHUTENH

PucyHok 3.3 - O606LeHHbIN noTpebuTtens

LTI - 9710 y3en [OMOMHUTENBbHOIO PerynvpoBaHna W pacnpenernieHns TensioBom
9Heprun. Hannume Takoro yana nogpasymeBaeT, YTO 3a HUM HaxoauTcs TynukoBas ceTb, C
nHameuayansHeiMu notpedutenammn. B LITIT moxeT BXoauTb TONBbKO OAMH YHaCTOK U TOMbKO
OMH Y4HaCTOK MOXET BbIXOAUTb. [puyemM BXOAsWwmin y4acToK naeT co CTOPOHbLI MarucTpanu, a
BbIXOOSALLIMA Y4YacTOK BeAET K KOHEYHbIM noTpebutensam. BHyTpeHHsass kogupoBka LTI
3aBUCUT OT €ro CXeMbl MNPUCOEOUHEHWUs] K TEnroBOM CeTU. JTO MOXeT ObiTb rpynnoBOn
aneBaTop, rpynnoBOM HAaCOC CMELLEHUSs, HE3aBUCUMOE MOOKMIOYEHNE rpYnMbl NoTpebuTenen,
bovnepbl Ha BC n T.0. Ha AaHHbIM MOMEHT B pacnopshkeHun nonb3oBatenst 41 cxema

npucoegnHenna LTI,

MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

lMepembluka MNO3BOMSET CMOAENUPOBATL YYaCTOK, COEAMHANOLLMA MOoAalowmin  ”
obpaTHbIn TpybonpoBoabl. B 3TOT y3en MOXeT BXOAUTb U/WUNK BbIXOAUTb Mob0e KOnmM4yecTBo

Y4acTKOB.

50415.0M-11CT.003.000
27



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

PucyHok 3.5 — lNepembiuka

Tak kak nepemMblyka B OOHONMHEMHOM W3006paXkeHuV npeacTtaBreHa ya3nom, To Ans
MOAENVPOBaHNS COEAMHEHUS MeXay nodalolnm TpybornpoBOAOM OOHOMO y4yacTka W
obpaTHbIM TPyGONPOBOAOM APYroro y4acTka OAQHOro 3rieMeHTa «rnepemblykay HegoCTaTouHO.

MoHagobsATCA elle ABa yvacTka: O4MH TOMbKO NOAAOLLMI, APYrOM - TONbKO OOpaTHbIN.

PucyHok 3.6 - CoeguHeHue mexay noaarmm Tpy6onpoBoAOM O4HOIO y4acTka U 06paTHbIM TPyGONpoOBOAOM
Apyroro y4yactka

HacocHasi cTaHuma B OOQHONMMHEMHOM M300paXKeHUn NpeacTaBnsieTcss OgHUM y3rom. B
3aBMCUMMOCTM OT TabnM4yHbIX NapamMeTpoB 3TOrO y3fna HacoC MOXET ObiTb YCTAHOBMEH Ha
nogarowem unn obpaTtHoMm Tpybonposoae, NMbo Ha obomx TpybonpoBogax OLHOBPEMEHHO.
[na 3apaHnsa HanpaBneHns OENCTBUSA HAcoCa B 3TOT Y3en TOMbKO OAMH y4acTOK 06s13aTensHO

OOJKEeH BXOOUTb 1 TOJTIbKO OANH YHaCTOK OOJTKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuma
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Hacoc moxHO MogenupoBaTb AByMsi crnocobamu: nvbo kak maeanbHoe YCTPOWCTBO,
KOTOpPOE U3MEHSIET AaBreHne B TpyOonNpoBoae Ha 3a4aHHYH BENUYMHY, MO0 Kak yCTPOMCTBO,

paboTatoLLee C y4ETOM pearbHO HarnopHO-PaCcXOAHOM XapaKTePUCTMKN KOHKPETHOTO Hacoca.

B nepBom cnyyae npocTo 3agaeTcd 3HayYeHWe Haropa Hacoca Ha nogatowem wunu
obpaTHOM Tpybonposoge. Ecnn 3HadeHne Hanopa Ha OgHOM U3 TPy6OoNpPOBOAOB PaBHO HYIHO,
TO Hacoc Ha aTom TpybonpoBoae oTcyTcTByeT. Ecnm 3HaueHne Hanopa oTpuuaTensHo, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HABCTPeYY BXOASLLEMY B HETO y4acTKy.

PucyHok 3.8 - Mbe3omeTpuyeckue rpacvku

Ha pucyHKe BUOHO, KaK pa3rinyHblie HarnpaslieHNA y4acCTKoB, BXOOALLUMX 1N BbIXOOAALLMX N3
HacoCa B CoO4YeTaHUnn C pa3HbiIMXA 3HaKaMW Harnopa, BIIMAKOT Ha pe3yrbTaT pacyeTa,

OTOBPaXKEHHbIN HA MbE30METPUYECKNX rpadorKax.

Korga 3agaetcsa TOMbKO 3HadeHue Harnopa Ha Hacoce, OHO OCTaeTCA HEM3MEHHbIM He

3aBMUCUMO OT npoxoadALlero 4epes3 HacocC pacxoaa.

Ecnu mopgenvpoBatb paboTy Hacoca ¢ y4eToMm ero QH xapakTepucTuku, To criegyet

3agathb pacxodbl U Hanopbl Ha rpaHULAax paboyeli 30HbI Hacoca.
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PucyHok 3.9 - HanopHo-pacxoaHas xapakTepMcTuka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpeaensieTcs napabona ¢ MakcMMyMOM Ha OCY AaBfiEHUN,
MO KOTOPOW pac4yeT u ByaeT onpeaenaTb HAMop Hacoca B 3aBUCMMOCTU OT pacxoga. Cneayet
OTMETUTb, YTO XapaKTepuUCTUKa, 3adaBaeMasi TakMuM 00pa3oM, MOXEeT OoTnMyaTbCs OT
peanbHOM XapakTEpPUCTUKM Hacoca, HO B npegenax paboden obnactn obe xapakrepuctukm

npakTn4eck coBrnagatot.

[ns onncaHns HECKOMbKMX MaparnnesibHO paboTaroLmMX HAaCOCOB AOCTAaTOMHO 3a4aTh MX
KONMMYEeCTBO M pe3ynbTUpyloLlasl XxapaktepucTuka OyaoeT onpegeneHa npu  pacdete

aABTOMAaTU4ECKU.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactnm Hacoca GepyTca M3 cCnpaBoOYHUKA U
BCerga MonoXUTenbHbI, TO HanpaBrneHne OEeWCTBMSI Takoro Hacoca OyaeT onpedensiTtbest

TOJIbKO HarnpaBlieHneM BXogdLlero B y3es y4dacTka.

[poccenvpytolime yCTpoUCTBa B OAHOMMHENHOM NPeacTaBrieHnn ABNSHTCS y3namm, HO
BO BHYTPEHHEWN KOAMPOBKE - 3TO AOMNOMHUTENbHbIE Y4ACTKM C MOCTOSIHHBIM UM NepeMEHHbIM
conpoTtuBneHvem. B apoccenupyowmin ysen obssatenbHO OOMKeH BXOOWUTb TONbKO OAMH

Y4acCTOK, U TONMIbKO OAMH Yy4aCTOK 13 y351a OOJTPKEH BbIXOOUTb.

PucyHok 3.10 - ipoccenupyrolime ycTporucTBa
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C TOuKkM 3peHust Mogenu ApoccenbHas warnba 310 UKCUPOBAHHOE COMPOTMBIEHME,

onpeaensieMoe AMameTpOM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAdatoLLeM, Tak 1

Ha obpaTHoMm TpybonpoBoae. Tak Kak 3TO HeperyrnvpyemMoe COMpOTMBREHWE, TO BenMyMHa

racvMoro Lanboii Harnopa 3aBUCKT OT KBagpaTa, NPOXOASLLEro Yepes Lwarnby pacxona.

Ha pucyHke BMAOHO, KaK MEHSIOTCA NOTEPU Ha wwanbe, yCTaHOBMEHHOMW Ha MogatoLLem

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

- yCTpOIZCTBO C nepemMeHHbIM COornpoTuBIEHNEM,

KoTopoe

Nno3BOJIdEeT nogaepXxmBaTtb 3agaHHOE AaBlieHne B pr6OI'IpOBOL|,e B onpeaeneHHomMm gmnana3oHe

M3MEHEHNA pacxoaa. PerJ'IFITOp AaBrieHnA MOXET yCTaHaBJIMBATbCA KaK Ha noaarolem, Tak n

Ha obpaTHOM TpybGonpoBoae.
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PucyHok 3.12 - Perynatop AaBneHus

50415.0M-11CT.003.000

31



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

Ha pucyHke nokasaHo, YTO Mpu yBENWYeHUWM B [Ba pasa pacxoga Yepes perynsitop,
YCTaAHOBIEHHbIN B 0OpaTHOM TpyGonpoBoAe, OaBMEHWE B pPerynMpyeMoM Yyane OCTaeTcs

NOCTOAHHbIM.

BennusHa conpoTuBREHUs perynsitopa  MOXeT UW3MEeHsTbCsl B npedenax ot
GEeCKOHEYHOCTN [0 COMPOTUBIIEHMST MOMHOCTLIO OTKPLITOro perynstopa. Ecnu  ycnosus
paboTbl CETU 3aCTaBMSAOT PErYNSTOP MOMHOCTLIO OTKPbITLCH, TO OH HaYMHaEeT paboTaTb kak

HeperynMpyemblii 4poCCenMpyroLLniA y3en.

Pabota perynsitopa pacrnonaraemMoro Hamopa aHasnorMdyHa pabote perynstopa
[ABIiEHNs, TONbKO B 3TOM Cryyae perynsitop ctapaeTcs AepaTb MOCTOSHHOW 3aJaHHYHo

BEMUYMHY pacriofiaraeMoro Haropa.

PerynﬂTop pacxoda - 3TO y3es1 C nepeMeHHbIM COonpoTuBrneHnemM, KOtopoe no3BosidaeT

noaaep>XxmBatb NOCTOAHHbIM 3alaHHOE 3Ha4YeHNeE NpoxoadaLero Yepes perynaTtop pacxoga.

Perynstop MOXHO YyCTaHaBnMBaTb Kak Ha noJatollem, Tak M Ha obpaTHOM
TpyGonpoeoge. K pabote perynsitopa pacxoga MOXHO OTHECTM BCe CkasaHHOe Npo

perynaTtopbl JaBrieHUs.

3.4.2 Hanapo4yHbin pacuyeTr TensioBom cetm

Llensto HamagoyHoro pacuyeta sBnsetcs obecrnieveHne noTpebutenen pacyeTHbIM
KONMYeCTBOM BOAbl U TEMNMOBOW 3Heprun. B pesynbTaTe pacuyeTta ocyllectBnsercs noadop
3NeBaTopoB U WX COMerl, NPOM3BOAMTCS pacyYeT CMECUTEMbHbIX M APOCCENUPYHLLMX
YCTPOWCTB, OMpeaensieTcss KOnM4YecTBO M MECTO YCTaHOBKM OpOoccenbHbiX wWainb. Pacyert
MOXET NPOM3BOAUTLCS MNPV M3BECTHOM pacrofiaraéMoM Harope Ha WCTOYHUKE W ero

aBTOMaTMYECKOM noabope B criydae, ecniv 3a4aHHOro Harnopa He I0CTAaTOYHO.

B pesynbraTe pacuyeTa onpenensioTcs pacxodbl M MoTepyu Hamopa B TpyGonposoaax,
Harnopbl B y3nax ceTu, B TOM YuCre pacronaraemble Hanopbl y noTpebuteneii, Temneparypa
TENNOHOCUTENS B y3nax ceTu (Mpu y4eTe TeMnnoBbIX NOTEPL), BENMYMHA M3BbITOYHOrO Hanopa

y noTpebutenen, TemnepaTypa BHyTPEHHEro Bo3ayxa.

[poccenvpoBaH/e K3BObITOYHLIX HanopoB Ha aBOHEHTCKUX BBOAAX NPOU3BOOAT C
MOMOLLLIO COMen aneBaTopoB M ApoccenbHbiX wainb. [poccenbHble LWanbbl nepen
abOHEHTCKMMW BBOJAMM YCTaHaBMNMBAOTCA aBTOMaTUYECKM Ha MopariolleM, oGpaTHOM unu

oboux TpybonpoBodax B 3aBMCMMOCTU OT HEOOXOAMMOro ANl CUCTEMbI MAPaBINYECKOrOo
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pexuma. MNMpu paboTe HECKONMbKNX MCTOYHUKOB Ha OHY CETb OnpeaensieTcs pacnpeaeneHue
BOAbI W TEMMOBOWN 3HEPrUmn Mexay UCTOYHMKaMK. MoasoauTcs 6anaHc no BoAe M OTNyLLEHHOM
TEMNNOBON 3HEpPruen mexay UCTOYHUMKOM U noTpebutensmu. OnpeaenstoTcs notpebutenu n
COOTBETCTBYIOLLUMIN MM WCTOYHWUK, OT KOTOPOrO [AaHHble MNoTpedbuTenu nonyyarT Boay M

TEMIOBYHO 3HEPIULO.

3.4.3 MoBepouHbLIN pacuyeT TenJsioBom cetu

Llenbto noBepoyHOro pacyeta 4BrnsieTca onpederneHne @akTM4eckux pacxodoB
TENSIOHOCUTENS Ha YyyacTkax TensioBOM CeTu U y noTpedbuTtenen, a Takke Konmyectse
TENSIOBOM 3HEpruM norny4yaemMon noTpebutenemMm npu 3agaHHOW Temnepatype BOAbl B

nogatoLem Tpybonposoae 1 pacrnonaraeMoM Harnope Ha UCTOYHUKE.

Co3gaHHas MaTematuyeckasi WMUTaUMOHHAs MOAENb CUCTEMbl TennocHabXeHus,
cnyxallasi Ans peLeHns NOBEPOYHOM 3aa4n, NO3BOSSET aHaNM3MPOBaTb MMOPABINYECKUIA 1
TENMOBON pexuM paboTbl CUCTEMbI, @ TaKke MNPOrHO3MpPoBaTb W3MEHEHWE TemnepaTypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenen. PacyeTbl MOryT NpoOBOAMUTLCS MpU  PasfMYHbIX
NCXOAOHbIX AaHHbIX, B TOM Y/CREe aBapUMHbIX CUTYaLMsIX, HAanpUMep, OTKIOYEHUN OTAENbHbIX
y4acTKOB TEMNNOBOW CeTW, Nepedayn Boabl W TEMSIOBON 3HEPIMM OT OOHOMO MCTOYHMKA K

ApYromy no ogHoMy 13 Tpy6onpoBOAOB U T.4.

B pesynbraTe pacuyeta onpenensitoTcs pacxodbl M MOTEpWU Hamopa B TpyGonposoaax,
Hanopbl B y3nax ceTu, B TOM Y/Cre pacronaraemble Hanopbl y notpebuteneit, Temnepartypa
TENNoHOCUTENs B Yy3nax ceTu (Mpu ydyeTe TENoBbIX MOTEPb), TemnepaTypbl BHYTPEHHErO
BO3dyxa Yy MoTpebuTener, pacxodbl U TemnepaTtypbl BoAbl HA BXOAE M BbIXOAE B KaxKayto
cuctemy TennonoTpebnenus. [pu paboTe HECKONMbKUX WCTOYHMKOB Ha OaHYy CeTb
onpeaensieTcs pacnpeaeneHne Boabl U TEMNMNOBOW SHEPrUm MeXay UcTodHukamu. MNMoasoautcs
GanaHc no Bode W OTMYLLEHHOW TENMOBOW SHEPruer Mexay UCTOYHUKOM U NoTpedtutensmu.
Onpepensitotcs NOTPEOUTENM U COOTBETCTBYIOLLUMA MM MWCTOYHMK, OT KOTOPOrO [AaHHble

noTpeduTeny Nony4arT Body U TEMNNOBYHO 3HEPTUIO.

344 KOHCTpYKTOpPCKMIM pacuyeTt TensioBoM cetm

Llenbto KOHCTPYKTOPCKOIo pacyeTa ABIldeTCA onpeaerneHne aqnametTpos pr6OI'IpOBOL|,OB

TYNUKOBOW M KOSbLIEBOW TEMMOBOW CETWU NPU MPOMNycke MO HUM pPacYeTHbIX PacXodoB Mpw
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3aaHHOM (VIJ'IVI HeVI3BeCTHOM) pacnofiaraeMmom Hanope Ha NCTOYHUKeE.

[aHHasn 3agaya MoxeT ObITb MCMoSb30BaHa NpW Bblaaye paspeLueHust Ha NOAKMIYeHne
noTpebutenen Kk TENMOBON CETH, TaK Kak B Ka4eCTBE MCTOYMHMKA MOXET BbICTynaTb ftobon
y3€en cucTeMbl TEMNOCHAGXeHNs, HanpuMep Tennoeas kamepa. [ns 6onee rmMbKoro peLleHust
[aHHOM 3ajauv npedycMOoTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTWU ABWKEHWUst BOAbl MO
y4acTkaMm TENsIoBOWM CETM, YTO NPUBOAUT K M3MEHEHMIO AMaMeTpoB TpybonpoBoaa, a 3HauuT u

pacnosjiaraemMmoro Hariopa B ToO4Ke NoAgkrito4YeHuns.

B pesynbtate pacyeTta onpedensitoTcs AvameTpbl TPyOOnpoBOAOB TEMMOBOW CETH,
pacnonaraembiii Hamop B TOYKE MOAKIIOYEHUS, pacxodbl, MOTEPU Hamopa M CKOPOCTM

ABVXXEHMS BOAbI HA y4acTKax CeTu, pacrnonaraemble Hanopbl Ha noTpebuTensx.
3.4.5 Pacuet Tpebyemon Temneparypbl HA UCTOUHUKE

LleJ'IbI-O 3afjavn 4dBndeTca onpepeneHne MunuHmmasribHo Heobxoammon TeMnepartypbl
TENnnOHOCUTENSA Ha BbIXOAE M3 UCTOYHMKA Ansi obecnedeHus Yy 3adaHHOro I'IOTpe6VITeJ'IF|

TemMmnepaTtypbl BHYTPEHHEIO BO34yXa HE HIDKE PaCYETHOMN.
3.4.6 KommyTaumoHHble 3apaum

AHanuM3 OTKMIOYEHUA, NEepPeKnioYeHnn, MNOoUCK Onvxkanwen 3anopHOM apmatypbl,

OTKIMOYaIOLLIEN YHACTOK OT MCTOYHMKOB, UM MOSTHOCTBHO N30NMPYHOLLEN Y4aCTOK U T.4.
3.4.7 Mbesomerpuueckun rpacdmk

LleJ'IbI'O NOCTPOEHNA NMbe3oMeTpUn4ecKoro Fpa(*)I/IKa ABNAETCA HarmagHada UnnocTpauna

pe3ynbTaToB rmapaBriin4eCcKoro pacyeTa (Hanap,quoro, NnoBepOYHOro, KOHCprKTopCKOFO).

OTO OCHOBHOW aHANUTUYECKUN NHCTPYMEHT crieupuanncTa rno ruapaBnnmyeckum pacyetam
TennoBbix ceTen. Nbe3omeTp npeacraBnsieT cobon rpadruyeckun OOKYMEHT, Ha KOTOPOM
n3obpakeHbl NMHUM OaBfeHUn B nogarollen u obpaTHOM MarucTpansix TensoBoW ceTu, a
Takke Npodunb penbeda MeCTHOCTU - BAOSb ONPEeAEneHHOro NyTu, COeQUHAOLLErNO MeXay
cobon aBa NPOM3BOSbHBIX y3rna TEMIOBOW CETU MO HePa3pbIBHOMY MOTOKY TennoHocutens. Ha
Nbe30MEeTPUYECKOM rpadmke HarnsgHO npeacTaBrieHbl BCE OCHOBHbIE  XapaKTEPUCTUKM

pexuma, nojiydeHHble B pedyribtaTte rmapaBsind4eCckoro pacyeTa, no BCEM yaram U y4acCTkam
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BOOJIb Bbl6paHHOI'O nyTn: MaHOMETpPUYeCKMne OaBrieHUA, NnoJiHble U yaernbHbIE NOTEPU Hamnopa
Ha y4acTKax TENMoOBON  CeTH, pacnonaraemMmble OaBrieHnsA B KaMepax, pacxodbl
TennoHocuTen4d, nepernagbl, co3gaBaeMble Ha HACOCHbIX CTaHUUAX WU UCTOYHUKAX,

N30bITOYHbIE Hanopbl N T.AO.

PucyHok 3.13 - Nbe3omeTpuryeckni rpacdmk

LiBeT 1 CTUb NIMHUKW 3agaeTcs NoNnb3oBaTeNneMm.

B Tabnuue noa rpadvkoM BbLIBOAATCA ONS KaXKOOrO Yyana CeTU HavMMeHOBaHue,
reogesnyeckas OTMETKa, BbICOTa MOTPebuTens, Hamnopbl B MNojalllemM W obpaTHOM
TpyGonpoBoaax, BenuyMHa ApOCCEenMpyeMoro Harnopa Ha Lwabax y notpeéutenei, notepu
Hanopa Mo y4acTkam TennoBoW CETU, CKOPOCTM ABWKEHUS BOAbI HA y4acTKax TENmnoBo CETU U

T.4. KonnyecTtso BbIBOOAUMOW NOA rpacpmkom MHopMauum HacTpanBaeTCcs rnosib3oBaTerem.

3.4.8 PacueTr HOpMaTMBHbLIX NOTEpPb TErnsia Yepes U3onALmIo

Llenbto gaHHOro pacyeTta €BMsieTCS OnpeaeneHne HopMaTMBHBLIX TEnsioBbIX MOTEPb
yepes um3onsauuo Tpybonposoaos. TennoBble NOTepyM OnNpeaensaTcd CyMMapHO 3a rog C
pa3bmBkor no mecsiuam. NpocMoTpeTb pe3ynbTaThbl pacyeTa MOXHO Kak CyMMapHO Mo BCEW

TENNOBOW CEeTW, Tak U Mo KaXXaomy oOTAesibHO B3ATOMY WUCTOYHUKY TEennoBomn SHEPrmn wm
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KaxxgoMmy LieHTpanbHomy TensioBoMy nyHKTy (LITT). PacyeT MoxeT ObiTb BbINOMHEH C Y4ETOM

NonpaBoYHbIX KO3MULIMEHTOB HA HOPMbI TEMIOBbLIX MOTEPD.

PesynbTaTbl BbINOSTHEHHBLIX pacv4eTOB MOXHO akcnopTuposaTb B MS Excel.

3.4.9 «PykoBopactBo nonb3osarena NMC ZULU»

«PykosogcTtBo nons3osatensa MC ZULU» npeacraBneHa rno CCbifike Hbke

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

3.4.10 «PyxkoBoacrteo nonb3oBartena ZULU-THERMO»

«PykosogcTtBo none3osatens ZULU-THERMO» npeactasneHa rno Cehbifike Huxe

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

50415.0M-11CT.003.000
36


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

OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

4 INEKTPOHHAA MOAEJb CYLLECTBYIOLLUENA CUCTEMDbI
TEMNOCHABXEHMUA. O9TAMbI AKTYAJIU3ALLIUU

4.1 UudopmaumoHHo-rpachuueckoe onucaHue oO6BLEeKToB cucrembl

TennocHabxeHun

Ha ocHoBe cyluecTBytowwen OM ans uenen akTyanusauum 3nekTpoHHOW mogenu bbina
cosgaHa mogenbHas 6asa — «ts 2025», B KOTOPOW NpOBOAMIAch BbIBEPKA C MOCreaytoLLen
KOPPEKTUPOBKOM  MHAPOPMALIMOHHO-TPAdONYECKOrO  OMMCaHUsl  CyLLIECTBYIOLLMX  OOBLEKTOB
cuctembl TernnocHabxeHnst ropoga Kymbbiwesa KyiObiweBckoro paroHa Hosocnbupckon
obnactm C y4eTOM W3MEHEHWA, NPOU3OLIEAWNX C MOMEHTa YTBEPXKAEHUSI CXEMbl
TennocHabxeHns, No AaHHbIM 3akasdvka (basa aboHeHTOB; 6a3bl TENSOBLIX CETEN; CYTOYHbIE

BEOMOCTN).

B aKTyaJ'II/I3I/IpOBaHHOIZ 0ase [AOaHHbIX SJ'IeKTpOHHOI7I Moaenn onucaHbl 1 npu
HeobXoaMMOCTN OOMOSTHEHbI (CKOppeKTMpOBaHbI) NnacrnopTHble XapakKTepUCTUKU BCEX TUMOB
O0OBLEKTOB cuUCTEMbI TennocHabxeHusi. MNonHoTa 3anonHeHust 6asbl JaHHbIX MO napamMeTpamv

3aBUCUT OT HaAINMN4nA NCXOOHbIX AAHHbIX Y TEnMoCHabXatoLLMX KOMMaHWA.

4.2 Otnagka v KanMbpoBka 3NeKTPOHHOM Moaenu

B paMKax gaHHOro atana ObISIM BbINOMHEHDI:

e OTllagKa paGOTbI pacHeTHbIX MaTemMaTU4eCKmnx Mo,qyne|7| nyTemM BbIABIIEHUA

OLMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOENM C Uenbl [AOCTMXKEHWSI COOTBETCTBUSI pacyeTHbIX
napameTpoB Moaeny hakTMYeckuMm napamMeTpam B OrnpeaeneHHbIX pernepHbIX
y3nax cucTembl TennocHabxeHus (Npu HanuuMn MHdopMaumn Nno pacxonam,
AaBreHusiM Bodbl B MNojalolmx M obpaTHbiX TpybonpoBoaax CUCTEMbI

TennocHabXxeHna Ans akTU4eCcKoro pexnma).

Ha oatane otnagku SJ'IeKTpOHHOVI mogenu Obin npoeeageH aHarnnm3 TMOJIHOTbl W

JOCTOBEPHOCTN BHECEHHbIX NCXOOHbIX AAaHHbIX.
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KannbpoBka mogenu - npouecc uaeHTudumkaumm wu TOHKOWM HaCTPOWMKM HabopoBs
MCXOOHbIX AaHHbIX Takum obpasom, 4ToObl obecneunTb MakcumarnbHOe MpUbnKeHne
pe3ynbTaToB MMOPaBMYECKOrO pacdeTa K akTMyeckum napameTrpam B OnpedesieHHbIX
penepHbIX y3nax cucTembl TennocHabxeHnus. [ns opraHu3aumm npouecca kanubposkn M
BblOMpatoTCs penepHble Y3nbl B KaXOoW U3 cUCTeM TENnSoCHabXeHWs!, TakMe Kak: BbIBOLHOW
KOMMEKTOP Ha WCTOYHMKE W/MMM HaCOCHble CTaHUuMu W/unuM TennoBble MNyHKTbl M Npoyne
SMNEMEHTblI TENmnoBOM CETU, MO KOTOPbIM WMMEKTCHA akTU4eckne AaHHble MO pacxodam

TENnsIoHOCUTENS N pacrnonaraeMbliM Hanopam 3a oTonuTenbHbIM nepuog, 2024/2025 rr.

OgHMM K13 He3aMEHMMbIX WHCTPYMEHTOB NPW KanunbpoBKE rMapaBnMyeckon MOLENM
TENMMOBON CeTU SABNAETCA  Mbe30MeTpu4eckun rpadmk, MOCKoSbKy  rpadumyeckas
WMHTEpNpeTaums rmMapaBiMyeckoro pexmnma no3BonsieT OOHOBPEMEHHO KayeCTBEHHO W
KONMYECTBEHHO OLIEHUTb MOMpPaBKX, KOTOpble HEOBXOOUMO BHECTM B pacHeTHYH MOAErb,
yTobbl OHa Haubonee agekBaTHO MOBTOPsNA "rMApaBnMYECKOE MOBeAeHNE" pearbHON

TENNOBOW CETU B SKCryatauun.

Takke Ons BbINOMHEHUS KaJ'II/I6pOBKVI ncnob3oBalrinCb pe3ynbTaTbl rMApaBIINHECKNX
pacyeToB AO514 3NeMeHTOB TENSIOBOM CETU, a TakKke rpacbl/lquKoe npencrasrneHne

napameTpoB TEeMNOHOCUTENSI.

MapannensHo paboTe C  BbIlEONMCAHHLIM  MHCTPYMEHTApMeEM  NpoBoAMnach
KOPPEKTUPOBKA W3HaYanbHO BBEAEHHbIX [OaHHbIX MO LUEpPOXOBaTOCTM TPyOONpPOBOAOB,
3HAYEHUSIM MECTHbIX COMPOTUBMEHWA W NpP. C UEMbl MNOMYyYEeHUS MaKCMManbHOro
COOTBETCTBMSI MapaMeTPOB pacyeTHOM Modenn ¢ akTUYeckuMK napameTpamn CUCTEM

TennocHabXxeHuq.

PesynbTaTbl BbIMOMHEHHON KanMOpPOBKM B 3NEKTPOHHOW MOAENW NpencTaBneHbl B
cpaBHuTENbHOM Tabnuvue 4.1. pagna 6GasoBoro nepuoga  pas3paboTkm  cxembl

TennocHabxeHnna (otonutensHoro nepuoga 2024/2025 rr.).
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Ta6bnuua 4.1 — Pe3ynbTaTtbl BbINOMHEHUSI KanvOPOBKM 3MEKTPOHHOW MOZEnW CUCTeMbl TennocHabGxeHusi ropopa KymObiwesa KyibbiweBckoro panoHa HoBocubupckoit obnactu ans

OTONUTENLHOTO (3UMHEro) nepuoaa

MapameTpbl rMapaBNUYecKUX pexxmMMoB paboThbl
Mo AaHHbLIM hakTUYecKoro pexvma paboTbl Mo pe3ynbTaTamM BbINONHEHHOW KanuopoBKK MorpewHocTb
B oTonuTenbHbIn nepuop 2024/2025 rr. 3NeKTPOHHON MoAenu CUCTEMbI TeNNOCHa6GXeHus m/a pacxonom,
nony4yeHHbIM B
OHEeproucTo4HUK, MarmcTpanbHbIi BbIBOA OaBneHue B Pacxon OaBneHue B Pacxon an. moaenu, u
noparolem/o6paTHOM TennoHocuTens B noparowem/o6paTHOM TennoHocuTens B chaktuseckum
Tpy6onpoBsoaax, noparoLemM Tpy6onpoBoaax, noparoLlemM pacxonom
3 3 TennoHocuTens B
(m Boa. cT./ m BOA. CT.) Tpy6onpoBopge, (M°/4) (m Boga. cT. / M Boa. CT.) TpybonpoBoge, (M°/4) TpyBonposoae
(%)
BapabuHckasa TOL AO - CaBkuHa rpusa yn., 1/1 60 /20 2184/ 2164 60/ 20 2230/ 2201 2,1/17
KotenbHas Ne 53 «CnupTt3aBoa» - Omckas yn. 26/4 30/30 26/4 31/31 3,3/33
KotenbHasi Ne 54 «llkona-uHtepHat» - MHTepHaTckas yn., 2A 27/8 43 /43 27/8 45/ 45 47147
KotenbHasi Ne 55 «BeTtneuebHuuay - VisaHosa yn., 2A 448 25125 44 /8 26 / 26 4,0/4,0
KotenbHasa Ne 56 «Tononek» - MuyypwuHa yn., 1 28/6 6,7/6,7 28/6 717 45/4,5
KotenbHas Ne 57 «Llkona Ne 5» - KauHckas yn., 78 39/4 21/21 39/4 21/21 0/0
KotenbHas Ne 58 «TeneueHTp» - Anekcangpa Hesckoro yn., 64 2215 16,2/16,2 2215 17/17 49/4)9
KotenbHast Ne 59 «3Be3gHasy» - 3Be3gHas yn. 29/7 6/6 29/7 6/6 0/0
KotenbHas ®KY CU30-2 N'YPCUH Poccun no Hosocnbumpckon
obnacty - AragoHosa yn., 35 ) ) ) ) )
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PesynbTaTthl kanubpoBKM TMAPaBINYECKUX PEXUMOB CUCTEMbI TENIOCHaAGXEHUS
ropoga Kymbbiwesa KyinbbiweBckoro pavoHa Hosocubupckon obnactm npencrasneHa B
nokymeHTe «OB6GocHOBbIBalOLWME MaTepuanbl K Cxeme TenrnocHabxeHuss ropoja
Kynbbiwesa Kynbbiwesckoro parioHa HoBocnbupckon obnactu Ha nepuog go 2040 roga
(aktyanusauma Ha 2026 rog). naBa 1. CyuwecTtByowee nonoxeHne B cdepe
NPOM3BOACTBA, nMepejayunm W noTpebneHus  TEnnoBOW  3HepruM  Ans  Lenen
TennocHabxeHus. MNpunoxeHve 4. CywecTBylowWne rugpaBnmyeckne pexmmbl TEMMOBbIX
ceten» (wmdpp 50415.0M-MNCT.001.004).
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5 JNEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMDbI
TEMNNOCHABXEHMUA

MopgenvpoBaHne nNEepPCneKTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBbLIX M PEKOHCTPYKUMA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPIUW,
nepepacnpeaeneHme TENMOBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTH
MOAKIMYEHMA HOBbIX MOTpebuTenen TennoBOM SHEpruu, onpeaerieHne OonTUMarnbHbIX
BapuMaHTOB Ka4yeCTBEHHOr0 W HagexHoro obecneyeHust TEMMOBOW 3JHEPrMen HOBbIX
notpebutenen n T.4.) OCYLLUECTBISIETCA Yepe3 MEexaHu3M CO3OaHust U aaMUHUCTPUPOBAHUSA
cneumanbHbiXx  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpoONbHOW) 6a3sbl AaHHbLIX ONMUCaAHWS TEMSIOBOM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUnNynAaununm be3 pucka NCKa3nTb Unn nospenTb KOHTPOJIbHYHO 633y.

B pesynbTate cosmaHusi nepcnekTMBHOrO BapuaHta B OM B COOTBETCTBUM C MacTep-
nrnaHom Gbina co3gaHa MoaenbHas 6a3a, oTpaxarollasa NepcrnekTMBHOE COCTOSIHUE CUCTEMbI

TennocHabxeHust Ha 2040 ropa.

B nepcnektnBHon MogenbHou 6ase y nnaHMpyemblx K MOAKIIHYEHUIO noTpebutenen B

none «Homep_[1l» BHeCeH criegyoLwmn Ko
Mr_x, roe
«MM» o6o3Ha4aeT nepcnekTUBHbLIN NOTpeduTenb

«X» - NOPSAKOBbLIM HOMEp B nepcnekTMBHou 6a3e aboHeHTOB, KOTOpas nNpeacTaBneHa B
aokymeHTe «OBOCHOBbLIBaKOLWME MaTepuansl K cxeme TennocHabxeHnsa ropoga Kynbbiwesa
Kynbbiwesckoro panoHa Hosocnbupckon obnactn Ha nepuog oo 2040 roga (aktyanusauus
Ha 2026 rog). masa 2. CywecTBylowee W NepcnekTMBHOe noTpebrneHne TennoBowm
SHEprMM n TennoHocuUTeNs Ha uenu TennocHatxeHus. MNpunoxeHne 1. Xapakrepuctuka
CYLLECTBYIOLLIEN N NEPCNEKTUBHOW 3aCTPOWKWN, TEMNSIOBOW Harpy3kM M notpebneHnss TennoBon

9HEeprumn No anemMeHTam TeppuTopuanbHoro genexHunsa» (wndgpp 50415.0M-MNCT.002.001).

MepeyeHb noTpebuTenen TEMNOBOW 3HEPrUKN, MNOAKMOYEHHBIX K TEMNMOBbIM CETAM
CYLLECTBYIOLLIMX CUCTEM TEMNOCHAOXEHMA B Nepmos, NpeaLlecTBYOLLMIA akTyanmsauum CXembl
TennocHabxeHus (3a 2024 ron) npeactaBnieH B JOKymeHTe « OBocHOBbIBaOLmMe MaTepumarnbl K
cxeme TennocHabxeHna ropoga Kymbbiwesa KynbGbiweBckoro panoHa Hosocnbupckon

obnactn Ha nepuog o 2040 roga (aktyanusaums Ha 2026 rog). [naea 2. CyuwiecTBytoLlee 1
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nepcrnekTMBHoe noTpebneHne TEenroBOWM 3HEpPrMM U TENNOHOCUTENS Ha  uenu
TennocHabxeHusa» (wmdp 50415.0M-MCT.002.000).

PesynbTtaTbl pacyeta NEpPCneKkTUBHbIX  MAOPaBAMYECKUX  PEXMMOB  CUCTEMBI
TennocHabxeHnsa ropoga Kymbbiwesa KymbbiweBckoro panoHa HoBocubupckon obnactu
npeacraeneHa B AokymeHTe «OBGOCHOBbIBalOLIME MaTepuarnbl K CXxeme TennocHabxeHus
ropoga Kymbbiwesa KymnbbiweBckoro panoHa Hosocubupckon obnactn Ha nepuog oo 2040
roga (aktyanusaums Ha 2026 rog). Mnaea 4. CyuwiecTBytolime 1 nepcrnekTnBHble BanaHchbl
TENnsoBOM MOLLHOCTM UCTOYHMKOB TEMMOBOM SHEPrMU U TEMNOBOW Harpy3ku. lMpunoxexuve 1.

MepcnekTBHbIE rMOpPaBNMYECKUe pexnmbl TENNOBLIX ceTen» (wndp 50415.0M-CT.004.001).

50415.0M-11CT.003.000
42



OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

6 OAOKYMEHTbI MO AKTYAJIU3UPOBAHHOWU 3JIEKTPOHHOM

MOLAENU

Mo pe3ynbTataMm akTyanm3auunm SJ'IeKTpOHHOIZ MOLENMN CUCTEMbI TennocHabXeHns

ropoga Kynbbiwesa KynbbiweBckoro panoHa HoBocubupckon obrnactu  paspaboTaHbl

criegyoLme JOKyMEHTbI:

HacToAWwmMn  OOKyMeHT - «OOocHOBbIBalOWMe Martepuanbl K  Cxeme
TennocHabxeHusa ropoga Kynbbiwesa KynbbiweBckoro paioHa HoBocmbupckom
obnactn Ha nepuog oo 2040 roga (aktyanmsaumsa Ha 2026 rog). masa 3.
ONEeKTpoHHass Mofesnib CuUcTeMbl TennocHabxeHusa» (wudpp 50415.0M-
MCT.003.000);

«ObocHoBbIBalOLWME MaTepuarsbl K cxeMme TennocHabxeHus ropoga Kynboiwesa
Kynbbiwesckoro panoHa Hosocubupckon obnactm Ha nepvog oo 2040 roga
(aktyanuzauma Ha 2026 rog). maBa 3. OnekTpoHHasi MOAENb CUCTEMbI
TennocHabxenus. Mpunoxenne 1. Mpadmyeckas yactb» (wundp 50415.0M-
MNCT.003.001);

«ObocHoBbIBalOWME MaTepuanbl K CXeMe  TennocHabxeHust  ropoga
Kynbbiwesa KynbbiweBckoro paroHa HoBocmbupckon obnactun Ha nepuog Ao
2040 roga (aktyanusaums Ha 2026 roa). Mnaea 1. CywecTBylowiee NosioxXeHne
B cdepe NpoM3BOACTBa, Nepedayn n notpebneHns TennoBown aHeprum Ons
uenen TennocHabxeHus. MNpunoxexHne 4. CywecTByOwmMe rmgpaBnmyeckme
pexnmMmbl TENNOBbIX ceTeny (wndp 50415.0M-MNCT.001.004);

«ObocHoBbIBaOLWME MaTepuarnbl kK cxeme TennocHabxeHus ropoga Kynbbiwesa
Kynbbiwesckoro paroHa Hosocmbupckon obnactn Ha nepwog go 2040 roga
(aktyanusauma Ha 2026 rog). Mnaesa 4. CywecTtBylolme M NepcnekTUBHbIE
GanaHcbl TeNMOBOW MOLLHOCTM MCTOYHUKOB TEMSIOBOWM SHEPTrMM U TEMSOBOM
Harpy3kn. [lpunoxenne 1. [lepcnekTuBHbE TMAPaABIMYECKME PEXUMDI
TennosbIx ceTen» (wmdp 50415.0M-MCT.004.001).
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OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TEMNOCHABXEHWA FOPOLA KYWBbILIEBA KYUBbILLEBCKOMO PAOHA HOBOCUBMPCKOW OBJIACTU
HA MEPWOQM [0 2040 FOA (AKTYANU3ALINA HA 2026 rOf1). FMABA 3 «3NEKTPOHHAA MOAEJIb CUCTEM TENNOCHABXEHUA»

Mo pesynbTaTam akTyanuM3auumm 3MEeKTPOHHOM MOAENU CUCTEMbl TenrocHabXeHns
ropoga Kymbbiwesa KyibbiweBckoro paroHa HoBocubupckonm obnactu akTyannsavpoBaHbl

cneaywuie MmoaerbHbIe 6asbl:

e MogenbHaa ©6asa «ts 2025» - akTyanusMpoBaHHas MopgenbHasi 6asa no

CyLLIECTBYIOLLIEMY COCTOSIHWIO CUCTEMbI TEMIOCHAGKEHUS;

e MogenbHasa 6asa «ts 2040» - mopgenbHasa 6asa no NepcnekTMBHOMY Pa3BUTUIO

cuctembl TennocHabxeHus Ha 2040 rog.

XapakTepucTukM TEennoBbIX CETEM CUCTEM TennocHabxeHuss ropoga Kyibbiwesa
Kynbbiwesckoro  pavioHa  Hosocubupckon  obrnactm  npuBedeHbl B [JAOKYMeEHTe
«ObocHoBbIBaOWME MaTepuansl K cxeme TennocHabxeHnss ropoda  Kyinbbiwesa
Kynbbiwesckoro panoHa Hosocnbupckon obnactn Ha nepuog oo 2040 roga (aktyanusauus
Ha 2026 roa). maea 1. CyliecTByloLLEeE NONOXEHNE B cdhepe NPOM3BOACTBA, Nepegaym u
noTpebneHna TennoBOoM SHeprMm Ana  uenen TennocHabxeHus». [lpunoxexHve 2.
Tennosble ceTny (wndp 50415.0M-MNCT.001.002).
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