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1 OBWEE HA3HAMEHME J3JIEKTPOHHOU MOAOENM CUCTEM
TEMNOCHABXEHMA TIOPOACKOIro nNOCEJNEHMUA roeon
BJIArOBELLEHCK PECINYBJIUKM BALWKOPTOCTAH

ONeKTPOHHas MoAefnb CUCTEeMbl TensoCHabXeHUs ropoacKoro MoceneHns ropoa
BnaroseweHck Pecnybnukn BalukoptoctaH Ha 6ase nporpaMMHO-pacHeTHOro Komrnekca
«ZULU» (ganee no Tekcty OM) paspabaTtbiBanach B Lensix:

e CO30aHWs  eduHOW  MHGOPMAaUMOHHOW  nnatopmMbl MO cCUCTEMaMm
TennocHabxeHns ropoaa;

e MOBbIWEHNA 3PPEKTUBHOCTN MHGOPMAUMOHHOTO obecnedeHnst npoLeccoB
MPUHATUA  pelleHMin B o6nactm  Tekywero  OyHKUMOHMPOBAHMSA U
NepCcrneKkTMBHOroO pasBUTUS CUCTEMbI TENTOCHABXeHMS ropoaa;

e MpoBeOEeHVNsT €OMHOW MOMUTUKM B OpraHusaumm Tekylen AesaTenbHOCTU
npeanpuaTMi U B NEPCNEKTUBHOM Pa3BUTUM BCEM CUCTEMbI TEMNOCHAOXEHUS
ropoga;

e obecneyeHns yCTOMYMBOIO rpagoCTPOUTENBHOMO PasBUTUS rOPoaa;

e pa3paboTkM Mep AN MNOBbILEHUS HAOEXHOCTU CUCTEMbI TEMNOCHabXeHUs
ropoga;

¢ MWHMMM3ALMM BEPOSITHOCTU BO3HUKHOBEHWUSI aBapUiHbIX CUTyauui B CUCTEME

TennocHabXeHus.

OneKTpoHHas Moaenb NpeaHasHadYeHa Ans peLleHns cneayrowmx 3agad:

e CO3daHMss  OOLLEeropoacKoM  9NEKTPOHHOW  CXEMbl  CYLUECTBYHOLLMX U
NEepPCNeKTUBHbIX TEMMOBbIX CETEM U OOBLEKTOB CUCTEMbI TennocHabXeHus
ropogckoro nocenenus ropog bnaroseweHck Pecnybnukn BawkopTocTaH,
NPUBSA3aHHbIX K TOMOOCHOBE ropoaa;

e OMNTUMM3ALUMMN CYLLECTBYIOLLEN CUCTEMbl TennocHabxeHns (onTMMm3saums
rMOpaBlMYECKMX PEXUMOB, MOAENMPOBaHUE nepepacnpeneneHnsa TenmnoBbIX
Harpy3oKk Mexay WCTOYHUKaMu, onpenerieHne OonTUMarnbHbIX  OMamMeTpoB
NPOEKTUPYEMbIX W PEKOHCTPYMPYEMbIX TEMMOBbLIX CETEM WU TEnnoceTeBbIX
0OBLEKTOB U T.4.);

e MOAENMpoBaHUSA NEepPCNEeKTUBHBIX BapuaHTOB pa3BUTUS CUCTEMBI

TENNoCHabXeHns1 (CTPOUTENBCTBO HOBLIX W PEKOHCTPYKUMSI CyLLECTBYHOLLIMX

80417.0M-1CT.003.000
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WUCTOYHUKOB TEMroBOM 3JHeprun, rnepepacnpeneneHme TennoBbIX Harpy3ok
MexXay WCTOYHWKaMK, onpegeneHne BO3MOXHOCTU  MOAKMIOYEHUST  HOBbIX
noTpebuTtenen TennoBOWM 3HepPruv, onpenenieHrne onTuMarbHbIX BapuaHTOB
KayeCTBEHHOro0 UM HadexHoro obecneyeHust TENnoOBOW 3SHEPruer HOBbIX
notpebutenen n T.4.);

e OMepaTtMBHOIO  MOAENUMPOBaHWS  obecrneveHnss  TENMOBOW  3HEpPruen
noTpebuTtenen Npu aBapMnHbIX CUTyaUmsX;

e 0OMepaTUBHOMO MOJSyYeHNss MHAPOPMALMOHHbBIX BbIOOPOK, CMpaBOK, OTYETOB MO
CcMCTEME B LIESIOM MO cUCTEME TenrnocHabXxeHus ropoda v no oTAenbHbIM ee
anemMeHTam;

e MOHUTOPUHI Pa3BUTUS CXEMbI TENSIOCHABXEeHMA ropoacKoro noceneHus ropog
BnaroseleHck Pecnybnvkn balkopTocTan;

e obecneyeHne exerogHoW akTyanusauum cxemMbl TennocHabXeHUs1 ropoacKoro
nocenexus ropod bnaroeseweHck Pecnybnuku balikopToctaH B COOTBETCTBUM
¢ ©3-190 «O TennocHabxeHnn» u MNocraHosneHvem lNpasuTtensctea PO Nel54
«O TpeboBaHUAX K cxemaMm TennocHabXeHusi, Nopsaky WX paspaboTku wm

YTBEPXKOEHUSY.
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2 AKTYANMU3AUMA 3NIEKTPOHHOM MOLOENU CUCTEMbDI
TEMNNOCHABXEHMUA rorPpoACKoOIro NMOCENEHUA roeoa
BJIArOBELWWEHCK PECNYBJIMKU 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.

AKTyanuanmpoBaHHasi 3feKTPOHHas MOAerNb CUCTEMbl TensiocHabXeHUst ropoacKoro
nocenexus ropog bnaroseweHck Pecnybnuku balwkoptoctaH obecneynBaeT BbiNOSIHEHME
Bcex TpeboBaHWW, NpeabsBrnseMblX K 3NEKTPOHHbIM MOAENsM B COOTBETCTBUM C
MocTtaHoBneHnem [lpasutensctBa PP Ne 154 ot 22.02.2012 «O TpeboBaHMsIX K cxemam

TennocHabXXeHus, NopsaKy Ux pa3paboTku 1 yTeepxaeHusa» (ganee NoctaHoBNeHme):

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

CBA3HOCTUN OO BHEKTOB;
6) nacnopTn3aumo 0OOBHLEKTOB CUCTEMbI TEMITOCHABXEHWS;
B) NacrnopTnsaumio U onncaHne pacyeTHbIX eaNHUL, TEPPUTOPUASIBHOMO AENEHUS;

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) MOAENMPOBaHNE BCEX BUOOB NEPEKITIOMEHNI, OCYLLIECTBISIEMbIX B TEMMOBbLIX CETSX, B

TOM YMCIe NEPEKITIOHNEHNI TEMMOBBIX HArPY30K MeXAy UCTOYHMKaMM TEMOBOW 3HEPTUK;

e) pacyeT GanaHCcOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMNSOBOM 3HEPrun u no

TepputTopranbHOMYy NpuU3Haky;

80417.0M-1CT.003.000
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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 cneaywuimne pa6OTbIZ

e co3daHue mopenbHon 6asbl — «ts_2026» - akTyanusaMpoBaHHad MoAernbHas

6a3a no CyLLECTBYIOLLEMY COCTOSIHUIO CUCTEMbI TEMMOCHABXKEHMS]

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

opraHusauui;

e BbIBEPKA U COOTBETCTBYHOLLIAA KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebuTenen B
COOTBETCTBUMN C MNpeaocTaBrneHHbIM1 6azammn abOHEHTOB TenrocHabXaroLmx

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 rugpaBriM4eCKnx pacyeToB ANid OUEHKM NepCcrnekrnBHOro

COCTOSIHUSI cUcTeMbl TennocHabxenus go 2033 ropa.
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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 npeactaBrieHo 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.

Takke eCTb BO3MOXHOCTb pasrpaHvynTb OOCTYN K JAaHHbIM Mexay Mnorb3oBaTenisiMu.
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.

Anga Toro, 4tobbl nogkntounMTbCa K cepBepy ZuluServer goctatodHo ykasaTtb ero |IP
agpec, nMbo MMsi KOMMbOTEPA B fIOKANbHOW CETU UMM Xe UMS JOMEeHa, ecrnv cepsep

pacrnonoxeH B ceTn VIHTepHeT.
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PucyHok 3.1 - BctpoeHHbin knueHT TMC Zulu - ZuluServer
3.2.1 Ocob6eHHocTu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBoen paboTe C AaHHbIMM UCMONb3YeT MyTb K parnam crnoes, KapT,

NPOEKTOB N ApYruX, 3TW AaHHble npeacTaBnsiowmm. [NyTb k danny MoxeT BbiTb NoKanbHbIM

Tvna «C:\Zulu\Buildings.b00» wnu ceteBbiM 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-Opaysep

ncnonbdyet URL anga goctyna k ctpanunuam Beb-canta, NC Zulu ncnonsayet ceon tun URL

Ans agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HarnoxeHue crioee ¢ pa3HbIx cepeepoes

MNC Zulu gaet BO3MOXHOCTb pabotaTb OAHOBPEMEHHO C KapTamMu 1 CROAMU C pasHbIX

CepBepPOB M HaknaabiBaTb B OAHOM KapTe Crou C NoKanbHOM MaLlLWHbI U CIOW C cepBepa apyr

Ha apyra B NPoM3BOSIbHOM Mopsiake.

80417.0M-ICT.003.000
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Hanpumep, Ha KapTy MECTHOCTWU B BUAE CIOEB, 3arpyXeHHbIX C yaareHHoro cepeepa
(nonyctum, M3 VHTepHeTa) MOXHO HamnoXuTb MfaH MPeanpusTUS C cepBepa OaHHOro
NPEAnPUSTUSA, a NOBEPX PACMONIOXKNUTL CXEMY UHXEHEPHBIX KOMMYHUKALMIA, PACNONOXKEHHYHO

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 51 KaXX40ro nosfb3oBaTens 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 WU BPYYHYH HACTPOUTbL CCbINKM Ans cepsepa ZuluServer n gaHHble CTaHOBSTCS
AoCTynHbIMK B ceTu. MNMogobHo Beb-cepsepy, cepaep Zulu Mo 3anpocy C KIMEHTCKOro MecTta

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

AOMuHUcmpupoeaHue OaHHbIX

ZuluServer npeaocTaBnsieT BO3MOXHOCTb pa3rpaHUYnTb AOCTYN K AaHHbIM U Ha3HauUTb
pasnuuyHble MnpaBuria M npaeBa OocTyna K HUM. MoXHO npeaocTaBuUTb Kak aHOHWMHBbIN
AOCTYNna K AaHHbIM Ans LWMPOKOW MyOnuMKW, Tak WU OrpaHuWYMTb €ero Ans Y3Koro Kpyra
nonb3oBaTenen, onpedenvB AN KaXOoro M3 HUX Kakue onepauum C AaHHbIMU emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer no3sonsieT 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

80417.0M-M1CT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossongeT otobpaxaTb Cron M KapTbl CepBepa Ha KIMEHTaXx,
nogaepxveatowmx cneundpmkaummn WMS, B yactHocTi, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS un gp.

Web-cnyx6a WFS obecneunBaeT AOCTYN K BEKTOPHOW M CEMaHTMYECKON MHGOpMaLIMK

cepBepa ana KnnmeHToBs, nogaepXxmearolnxX JaHHYO CI'IeLI,I/ICbI/IKaLI,I/II-O.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbLIM

MpaBa gocTtyna K cepBepHbIM AaHHbIM AN NONb30BaTeNa Unu rpynnbl Nonb3oBaTenemn
MO>HO OrpaHn4nTb 06NacTbio, 3a4aHHOM NPOCTLIM U COCTaBHbLIM MOSTIUTOHOM.

Ecnn BBEoeHO Takoe OrpaHMyeHue, TO MOJb30BaTeNlb CMOXET OTOOpaxaTb Crou U

onepunpoBaTb JaHHbIMU TOJ1bKO B rpeaenax yKa3aHHOI7I obnactu.

Aemopu3sayusi Windows
Mpu coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeaeHna Windows
AN aBTopM3auuun MNonb3oBaTens Ha cepBepe, kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTtento He HY>XHO NOCTOAHHO BBOAWUTL JTIOTMH U MapOorib.

3.3 MHcTpymeHTanbHasa reovHdgpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wHCTpyMeHTanbHas reonHoOpMauuoHHas cucteMa Ansg  CcosgaHus
SNEKTPOHHLIX KapT, MMaHOB U CXeM, MHAOPMALMOHHO-CMPABOYHBIX CUCTEM, BKIKOYasi

moaennpoBaHne NMHXeHEePHbIX KOMMyHI/IKaLI,I/II7I N TPAHCMOPTHbIX CUCTEM.

leonHdopmaunoHHas cuctema Zulu npegHasHadeHa ans paspabotkm  [TUC
NPUIOXeHnn, Tpebyowmx BU3yanM3aumMm MNPOCTPAHCTBEHHbLIX [OaHHbIX B BEKTOPHOM W

pacTpoBOM BMAe, aHarnM3a nx Tonosriormm n nx cBA3m ¢ ceMaHTn4eCKkMmMmn Ga3amu gaHHbIX.

C nomowpbto Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadyuyeckmx
NPOEKUMSAX, UMK MIaH-CXeMbI, BKIHOYas KapTbl U CXEMbI MHXEHEPHbIX CeTeW C MNOAAEPXKKOM MX
Toroniornn, paboTtaTb C GONMbLUMM  KONMMYECTBOM pPacTpOB, MPOBOAWUTb COBMECTHbII
CEMaHTUYECKMI 1 NPOCTPAHCTBEHHbIN aHanun3 rpadnyeckmx 1 TabnmnyHbIX AaHHbIX, CO34aBaTh

pasnnyHble TeMaTn4eckmne KapTbl, OCYLLECTBIATL 3KCNOPT N MMMNOPT AaHHbIX.

MC Zulu nosBondetr UMNOPTMPOBaTb AaHHble M3 Takux nporpamm kKak Maplnfo,

80417.0M-M1CT.003.000
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nony4eHbl BEKTOPHbIE CIou C
roToBbIMM OOBLEKTAaMK, MPU 3TOM BCE XapaKTEPUCTUKKU, TakMe Kak macwitab, uBeT n npoyne
OyoyT coxpaHeHbl. Ecnm k obbektam B 0OMeHHOM dopmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa TaK & UMIMOPTUPYyeTCA B Zulu.

Momumo nmnopTta Zulu MMeeT BO3MOXHOCTb 3KCropTa rpadpuyecknx AaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKMX AaHHbIX
BO3MOXEH B 3NeKTPoHHyt0 Tabnuuy Microsoft Excel unu ctpanmuy HTML. B cucteme Zulu
Takke MoryT ©e3 npeobpas3oBaHUSA MCMOMbL30BaTbLCHA OnucaTeny pacTpoBbiX OOBLEKTOB B

dopmaTax Maplinfo n OziExplorer.

eonHdopmaumoHHasa cuctema Zulu no BHewHeMy Buay BecbMa MoxoXa Ha LUMPOKO
pacnpocTpaHeHHble npoaykTbl cemenctBa Microsoft Office n nmeet cxoxee obopygoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N’NC Zulu

Cucrema obnagaeT LWUMPOKMMM BO3MOXHOCTAMM:

co3faBaTb KapTbl MECTHOCTM B Pa3fiyHbIX reorpadpmyeckux cuctemax KoopavHat u
KapTorpacou4eckmx MNpoekumusix, oTobpaxkaTb BEKTOpPHble rpadmyeckne AaHHble CO
crnaxueaHvem n 6es3 crnaxmBaHus;

e oOcyulecTBNATb 00paboTky pacTpoBbix M3obpaxeHun dopmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu noMoLy BCTPOEHHOIO rpadpnyecKkoro peaakropa;

e M0ONb30BaTLCA AaHHLIMU C CEPBEPOB, Noaaepxmearomx cneumdukaumto WMS (Web
Map Service);

e C MOMOLLIbIO CO34aBaEMbIX BEKTOPHbIX CrI0eB C COOCTBEHHBbIM BUHapHLIM chopmaToMm,
obecneumBalOLMM  BbICOKYKD CKOpPOCTb paboTbl, BEKTOPU30BaTb pPacTpoOBble
n3obpaxeHus;

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

e paboTaTtb C CeMaHTUYECKMMM LaHHbIMW, MOAKMYAEMbIMW K CrIOK W3 BHELUHWUX

ncrovHnkos BDE, ODBC unn ADO 4epe3s onucatenu 6a3 AaHHbIX (nornyvaTe AaHHbIe

MoXxHO 13 Tabnuu, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;

ORACLE v gpyrux nctoununkos ODBC unu ADO);
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e BbINOMHATb 3anpochkl K 6azam JaHHbIX C OTOBPaXXeHNEM pe3ynbTaToB Ha KapTe (MOMCK
onpeneneHHon nHopMaumm, HaxoXaeHne CymMmbl, MakCUMarnbHOro, MMHUMAbHOrO
3Ha4yeHus, U T.4.);

e BbINOMHATb NPOCTPAHCTBEHHbIE 3aMNpPOCbl MO O0ObeKTaM KapTbl B COOTBETCTBMM CO
cneundukaumamm OGC;

e co3fgaBaTb MoAenb penbeda MeCTHOCTU U CTPOUTb Ha €e OCHOBE W30STMHWM, 30HbI
3aTonneHnsa npodounm 1 pactpbl penbeda, paccymTbiBaTh NOLWaAM N 06beMbl;

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

e [IporpaMMHO MM NO CEMaHTUYECKNM AaHHbIM CO34aBaTb TeMaTUYeCcKne packpacku, ¢
MOMOLLbIO KOTOPbIX MEHSAETCS CTUIb OTOOpaKeHNA OO BbEKTOB;

e BbIBOOUTb OS89 BCeX 0OBLEKTOB Crnos Hagnucy unm GUpKKn, TEKCT HaAMMCU MOXKET Kak
BpaTbCca U3 ceMaHTM4eckon Basbl aHHbIX, TaK U NepeonpeaensiTeCs NPorpamMmmHo;

e oTObOpaxaTb O0ObekTbl cros B c¢opmate  nceBgo-3D  NO3BONSAOLLEM
BM3yanunampoBaTbCA OTHOCUTENbHbIE BbICOTbl 0OBbEKTOB (Hanpumep, BblCOTbl 34aHUN);

e co3gaBaTb M MCMNOMb3oBaTb OMONMOTEKY rpadhmyecknx SnemMEeHTOB  CUCTEM
TennocHabXeHNsa 1 PEXXUMOB UX (PYHKLIMOHNPOBaHWS;

e CO3daBaTb pPacCYeTHble CXEMbl WHXEHEPHbIX KOMMYHUKaUUA C aBTOMaTUYECKUM
dhopMMpoBaHMEM TOMOMOMMN CETU 1 COOTBETCTBYHOLNX 633 AaHHbIX;

¢ N3MEHSATb TOMOJSIOMMI0 CETEN N PEXMMBI PaboThbl €€ 3NIEMEHTOB;

e peluaTb TONONOrMYeckne 3agayvm (M3MEeHEHNE COCTOSAHMA OOBLEKTOB (MEPEKOYEHNS),
MOUCK OTKITHOYaLWMX YCTPOWCTB, MOUCK KpaTyaumlimx MyTen, MOUCK CBA3aHHbIX
0B6BEKTOB, NOMCK KomeL);

e ONda ObICTPOrO NepemMeLLEeHNss B HY)XHOE MECTO KapTbl yCTaHaBNMBaTb 3aKagKu
(3aknagka Ha TOYKY HA MECTHOCTM C onpedefieHHbIM MacliTabom OoTobpaxeHus u
3aKnagka Ha onpegeneHHbin 0ObekT cnos (BecbMa yaobHo, ecnn OObLeKkT -
ABWXYLLMICS MO KapTe));

e C TOMOLLbD MPOEKTOB pacKkpbliBaTb CTPYKTYpy TOMO MM MHOro OObekTa,
n306pakeHHOro Ha KapTe CXxemMaTuU4yHO;

e CO37aBaTb MakeTbl NeyaTu;

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

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

e CO3gaBaTb Makpockl Ha a3blkax VB Script nnm Java Script;

e OCYyLLECTBNATb MPOrpamMMHbIA OOCTYN K OaHHbIM 4epe3 OObeKTHyt Mogenb Anis
HanncaHms cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpaeneHnem Zulu.

3.3.1.1 Opranmsaums rpachmueckux gaHHbIX

pachmyeckne pOaHHble OpraHM3oBaHbl MNocronHo. Crnon  sBNAeTCA  OCHOBHOM
MH(POPMALMOHHOM  eOuMHULEN cucTeMbl. Kaxabil OObEKT Crnosi WMMEET  YHUKalbHbIN

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

e BEKTOPHbIE Crou;
e pacTpoBbIE Crow;
e Cnowu penbeda;

e crnon WMS (Web Map Service).

BekmopHsbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApHLIN hopMaT AaHHbIX, YTO obecneunBaeT
BbICOKYDO CKOPOCTb paboTbl rpadmyeckmx u TOMmosiormdecknx anroputmoB. Kmeetcs
BO3MOXXHOCTb MPOrpaMMHOro 4ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb AN HanncaHus

COOCTBEHHbIX KOHBEPTEPOB.

OB6BbeKTbI BEKTOPHOTIO Cost AENSATCA Ha NPOCTble (MPUMUTYBBI) U TUNOBbIE

(knaccmunumpoBaHHble 0O6BEKTHI).
MpuMnTUBBI MOTYT BbITh:

e TOYeYHble (MMKTOrpaMMbl UM «CUMBOSIbI»);
e TEKCTOBbIE;
e JVHENHble (NMYHUK, MONUMNHUK);

e nnoLiaaHble (KOHTYpbI, NOSIMKOHTYPbI).

TunoBble 0OBLEKTbI OnUcCbiBalOTCA B OMONMoTeke TuUNoB o00bekToB. Kaxkabih Tun
OnNUCbIBaET MMOLLAAHON, NMMHENHBLIA UM CUMBOSIbHBLIA TUMOBOW rpadonyecknin o6beKT, meeT

Monb3oBaTeNnbCKOE Ha3BaHUE U MOXET ObITb CBA3aH C COOCTBEHHOW cemaHTuyeckon basom
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NaHHbIX.

Kaxgbim TN  obbekta MOXET WMETb HECKOSbKO pexnmoB, KOTOpble WMEKT
nomnb3oBaTesibCkoe Ha3BaHMEe, W 3adaloT pa3finyHbie crnoco0sbl 0T06pa>|<eH|/|;| AdaHHOro

TMNOBOro obbekTa.
TunoBble 06bEKTHI MOTYT BbITh:

e TOYeuHble (MMKTOrpaMMbl USTN «CUMBOSbI»);
e JIMHEWHbIE (TUHUW, NOSINNHUN);

e nnoLiaaHble (KOHTYPbI, NOSIMKOHTYPbI).

ATpUOYTUBHbLIE UM CEMaHTUYECKME AaHHbIE BEKTOPHOMO Crlosl XPaHATCA BO BHELUHEM
NCTOYHMKE AaHHbIX 1 NMOAKMOYAOTCA K CIOK Yepe3 COBCTBEHHbIN onmcaTenb 6a3bl AaHHbIX. K
OLIHOMY CFIOK0 MOXET ObITb MOAKMHOYEHO NONEPeMEHHO NPOU3BOSIbHOE YMCIIO0 CEMaHTUYECKNX
6a3 pgaHHbIX. [MpMMUTUBBLI NONB3YHOTCA OOLEN ceMaHTU4Yeckon ©as3on AaHHbIX, TUMOBbIE
00BbEKTbI - CODCTBEHHON AN1s KaXdoro Tuna (ogHako Ansi pasHbIX TUMOB MOXHO MOAKMYNUTL

OOHY 1 Ty Xe baasy).

Pacmpoesie criou

PacTtpoBbiM croem MoOXeT ObiTb NGO OTAENbHLIA PacTPOBbLIN 0OBLEKT, NMMbO rpynna
pacTpoBbIX 0OBLEKTOB. PacTpoBas rpynna MOXeT coaepkaTb NPON3BOSIbHOE YMCIIO PaCTPOBbIX
OOBbEKTOB MMM BOXEHHbIX PacTPOBbIX rpynn. YMcno pacTtpoB B Crnoe OrpaHMYeHo nullb

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

MoppepxmBaemble opmatsl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.
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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 npeanaraetT HaGop npegonpeneneHHbIXx cuctem koopauHat. Kpome Toro
nonb3oBaTeNlb MOXET 3a[laTb CBOK CUCTEMY KOOPAMHAT C MHOMBMAOYalbHLIMU NapameTpaMu

AN noaaepXnBaeMblX CUCTEMOW NPOEKLIUIA.

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) nnn ActiveX Data Objects

(ADO) yepes onucatenu 6a3 gaHHbIX.
Mony4yaTb AaHHBIE 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, TekctoBbI dhopmar).

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 3afaHusi NOb30BaTENbCKOrO UMEeHM, LBeTa hoHa

M MacLTaOHON CeTKW.

[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".

MpUMUTVBBI MOTYT UMETb MHAMBUAYanbHbIE CTUIN OTOBpaXkeHus (LUBET, CTUIMb, TOSLLMHA
NMHWIA, UBET M CTWMb 3anuBKK, NUKTOrpamma; cdopmar Tekcta). TUNoBble OObEKTbl MMEOT
CTWINb B 3aBWCMMOCTU OT pexuma (COCTOSIHUSI), KOTOpbIN onpeaensieTcs B GUGIMOTEKN TMMOB
06bekToB crost. CTunb NPUMUTUBOB MOXET nepeonpeaensaTb KapTon - Ans Bcex NPUMUTUBOB

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 aBTOMaTUYeCcku, HO MOryT MOTOM

paccTaBndaTbCA NoJib3oBaTeslieM B HY>KHOE pacnoJioKeHne U B Hy)KHOI7I opueHTauunn.

[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

MwmeeTcss BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObeOUHEHHblE OOLlen
TemaTmkon. COBOKYMHOCTb KapT, 06beanHEHHbIX OOLLIMM NOMb30BaTENLCKUM UMEHEM W, €CNA
TpebyeTcsa, HabOPOM MEpPaPXMYECKMX CBS3EN MEXOy STUMW KapTamu, NpeactaBnseT cobou

NPOEKT.

B pamkax npoekTa KapTbl MOXHO CBSi3blBaTb Mexay COBOM C MOMOLLBIO MMNEPCChISIOK.
['vnepcchbinka onpegensieTca OT obbekta B OQHOM KapTe K APYroM KapTe C yKa3aHueMm

MeCTOpPacroJIOXeHNA U MacLutaba.

3.3.1.6 PepakTupoBaHue o6uexkros

[ns pegakTMpoBaHus 1 BBoAa 06bEKTOB MpeayCMOTPEHbI:

e BO3MOXHOCTU BBOJA M peaKTMpOBaHUS:
— BBOJ C 3KpaHa MbILLKOM
— BBOJ, N0 KOOpAMHATaM C KnasuaTypbl
— TpaccupoBKa JIMHUIA
— aBTO3aMblKaHWe KOHTYpOB
— Bblpeska/konMpoBaHue/BcTaBka - oybnmposaHve

— MOBOPOT OObEKTA.

onepaummn oTMeHbl/Bo3BpaTa gencreusa (Undo / Redo).

peaakTMpoBaHue rpynbl OObEKTOB:
— yhaneHue - nepemMeLleHue;
— gybnupoBaHue;

— NOBOPOT - Bblpe3Ka/KOﬂI/IpOBaHI/le/BCTaBKa.

penakTMpoBaHUE 3N1EMEHTOB OObeKTa:
— nepemeLlleHne/yaaneHe/BcTaBka y3ros;
— nepemeLlleHve/yganeHmne pebep;

— pasbueHne y4acTka CUMBOSbHbIM OGHEKTOM.

TpaHcdopmMauus.

3.3.1.7 BekTopHbIe OBeprieMHble onepauum
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OBepnen - onepaumsi HanoXeHus Apyr Ha gpyra AByx unu 6onee cnoes, B pesyrnbTate
KoTopon  obpasyeTca  OAMH  MPOM3BOAHLIA  CMOW,  copepXawmi  KOMMO3ULMIO
NMPOCTPaHCTBEHHbIX OOBHEKTOB UCXOAHbIX CIOEB, TOMOSIOMMIO 3TOM KOMMO3MUMKU 1M aTtpubyThl,

apuMETNYECKM UK NOTUYECKN NPOU3BOAHbBIE OT 3HAYEHWIN aTPUBYTOB MCXOAHLIX OO HLEKTOB.
MoaaepxuBatoTcs cneaytoLime BEKTOPHbIE OBEPSIeHbIE Onepaumm:

e 0ObeanHeHne 06BHLEKTOB € HacnegoBaHmeM ID (YHUKanbHOro naeHTudmkaTopa);
e pasbeaMHeHNE OOBLEKTOB;

e pasgeneHue ogHoro obbekTa rpynnon 06 bEKTOB;

e Bblpe3ka 13 ogHoro obbekTa 0bnacTu rpynnbl OO LEKTOB;

e OTpe3aHne obbekTa BHe 0bnacTu rpynnbl pyrnx 06 bEKTOB;

e y3ri0BaHue;

e OydrepHble 30HbI;

e OCTPOEHMNE KOHTYPOB MO CeTM.

3.3.1.8 KoppexkTtuposka pacTpos

B cucteme peanusoBaHa KOpPPEKTUMpPOBKA pacTpoBbiX hannoB, coaepXaLimx
CKaHMPOBAHHYKD C MaHLWETOB TOMOOCHOBY. KOppekTMpoBKa WCKaXXEHUM CKaHMPOBaHUS
NPOM3BOANTCS MO TOYKaAM pacTpa, KOOpAuHaTbl KOTOPbIX M3BECTHbl. Kak MWUHMMYM LOIDKHbI
ObITb M3BECTHbI YEThIPE TOYKM, ONpeaenstoLme yribl NnaHweTa.

Mpouenypa KOPPEKTUPOBKM CO34AeT HOBbLIM PacTp, Yribl KOTOPOro CoBMNaaarT C yrinamum

nraHweTa, T.e. npoueaypa KOppeKTUPOBKU o6pe3aeT OTCKaHMpPOBaAHHbIE, HO NNLLHKXE, NOoNA.

3.3.1.9 MopenupoBaHue ceTem y TONosiorM4YeckKkue 3agayum Ha ceTax

Hapsgy ¢ ob6bldHbIM gna TUIC pasgeneHnem OOBLEKTOB Ha KOHTYpbl, FlOMaHble,
KOMOVHMPOBAHHbBIE KOHTYpPbl, KOMOWMHMPOBaHHbLIE NOMaHble, Zulu noaaepXvMBaeT NMHEWNHO-

Y3N0BYHO TONOJIOrN0, 4YTO NO3BOJIAET MOAENINMpPOoBaTb NHXEHEPHbIE CETU.

Hapsigy ¢ o6bl4HbIM anda TMC pasgeneHnem 00bEKTOB Ha KOHTYPbI, fIOMaHble, CUMBOIbI,
Zulu nopoOdepXuBaeT  JIMHEMHO-Y3MOBYKD  TOMOMOrMI0, YTO MO3BOMSEeT MogenuposaTtb

WHXEHepHbIe 1 apyrve ceTn. Tononornyeckaa ceteBas Mogenb npeacraBnaeT cobon rpad
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CeTu, y3namum KOTOpPOro SABASIKOTCA TOYeYHble OOBbEeKTbl (KONoAubl, UCTOYHWKW, 3a0BUXKKW,
PYOUIBHUKN, NEPEKPECTKU, noTpebutenn mn T1.4.), a pedbpamu rpada sBNATCS JIMHENHbIE

06bekTbI (kabenu, TpybonpoBoabl, Y4aCTKM JOPOXKHON CETU U T.4.).

Tononornyeckni  pegaktop co3gaeT  MaTeMaTuyeckyro  Mogenb rpada  cetu
HenocpeaCcTBEHHO B Mpouecce BBoAa (pMCcOBaHMS) rpadmyeckon MHgopmaumn. Mcnonbays
MoJefnb CeTM MOXHO peLuaTb psf TOMonormyecknx 3agad, NMoucK Kpatyanwero nyTn, aHanms
CBSI3HOCTM, aHanu3 Kofeu, aHanu3 OTKIHOYEHMIW, MOUCK OTKIYaoWMX YCTPOWCTB M T.4.
MOXHO MEHATb COCTOSIHMS OOBLEKTOB (MEPEKNoYEHMs) C MocneayowmmM aBTOMaTUYECKUM
OOHOBMEHMEM COCTOSIHUA BCEW ceTn (Hanpumep, BKIHOYEHUE/BLIKIIOYEHNE  3a4BUXKKM
TpybonpoBoga) BbIMNOMHATL MOWUCK  OTKMOYaloLWMX YCTPOUCTB  (CbopMMpoBaHWE Cnmcka
0ObEKTOB, MMELWNX MPU3HAK «OTKMoYaroLLee YCTPOMCTBO», MNPU OTKIMKOYEHUU KOTOPbIX
BblOpaHHbIN OOBLEKT Takke MNepeBOAUTCS B COCTOSHME «OTKIMIOYEH»), KpaTyaulumx nyTen
(HaxoauTb KpaTyanwmi NyTb MO CeTU MeXay BblOpaHHbIMK y3ramMu C y4eTOM HanpaBfieHui
Yy4acTKOB), CBSI3aHHbIX OOBEKTOB (HAXOOUTCA MHOXECTBO OOBLEKTOB CETWU, OOCTUXKUMBIX M3
BblOpaHHOro yana ceTn, OOCTWKMMOCTb MOXET onpeaensatbca 6e3 yyeta HanpaeneHus
Yy4acTKOB, C Y4ETOM WM MPOTMB HaNpaBfieHNs y4acTKOB), MCKaTb BCE KOMbLa CEeTU, B KOTOPbIE

BXOASAT BCE BblOpaHHbIE OOBLEKTHI.

CeTb BBOAMTCA KaK COBOKYMHOCTb TWMOBbLIX TOYEYHbIX OOBLEKTOB, COEOUHEHHbIX
TUNOBLIMW JIMHENHBIMM  OOBbEKTAMK, WUMEKLLMMN MpPU3HAK «ydacTtok». WHdopmaumss o
Tononornm hopmMmnpyeTcs aBTOMaTUYECKN - €CNK «NOTAHYTbY 3a y3en unu pebpo, cBA3aHHbIE
00bekTbl Takke nepemeLtatoTcs. O6bLEKTbI CETU MOXHO OTKPENMATb M 3aHOBO MPUKPENNATb

APYT K ApYry OOHUM ABVKEHNEM MbILLKW.

Mogenb cetn Zulu gaBnsieTcs ocHOBOM Ansi paboTbl MOOYNsS pacvyeToB WHXEHEPHbIX

cetent ZuluThermo.

3.4 UHcTpymeHTanbHasa reouHcpopmaumoHHaa cucrema NC Zulu

Moaynb ZuluThermo no3BondeT cos3gaTb PacHETHYK MaTeMaTUYEeCKyld MOAENb CeTwu,
BbIMOMHUTL  MacnopTM3auuMi CeTM, M Ha OCHOBE CO3[0aHHOW MOAenu pellatb
WMH(OPMAaLMOHHbIE 3a4auv, 3adayym TOMONOMMYEeCKOro aHanm3a, M BbIMOMHATb pPasfnyHble

TennornapaBnmnyeckme pacyeThbl.

Pacquy noanexart TynukoBble W Ko&nbLeBble TennoBble CEeTW, B TOM 4uUcne C

NOBbICUTEJIbHLIMUA HaCOCHbIMU CTaHUuUAMU n Apoccenmpyrowmmmn yCTpOI7ICTBaMI/I,
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pa60TaI-OLIJ,VIe OT OAHOIo UM HEeCKOJbKNX NCTOYHUKOB.

lMporpamma npegycMmaTpuBaeT TennorvapasiVyecknii pacyeT C MPUCOedVHEHNEM K
ceTn nHOuBUAYyarbHbIX TennoBbiX NyHKTOB (ATI) un ueHTpanbHbIX Tennosbix nyHKToB (LITTT)

NO HECKOJIbKUM OECATKAMUN CXEeMHbIX pemeHM|7|, npuMeHdeMbIX Ha TeppuUTopun Poccun.

PacueT cucteM TennocHabXeHNs MOXXET MPOU3BOANTLCS C Y4ETOM yTedek U3 TENnsioBoi
CETU N CUCTEM TennonoTpedrneHns, a Takke TEMnnoBbIX NOTEPb B TpyboONpoBogax TemnnoBoMm

ceTun.

PacueTr TennosbIxX noTtepb BeOeTcd nmbo no HOPMAaTMBHbIM MOTEPAM, nmbo no

haKTU4ECKOMY COCTOSIHUIO U30MSILIMMA.

Pac4yeTbl ZuluThermo moryT paboTaTb kak B TECHOW MHTErpaumm ¢ reonHdopmMaLnoHHON
cuctemon (B Bmae moayns pacwmpenna TUC), Tak u B Buge oTaenbHon 6ubnuoteku

KOMMOHEHTOB, KOTOPbIE NO3BOMNSAIOT BbIMOMHATL pacyeTbl U3 NPUITOXEHWIA NONb30oBaTENEeNn.
CocrTaB 3apgau:

e MOCTPOEHNE pacHeTHON MOLENWN TEMOBOW CETY;
e nacnopTusaums 06beKTOB CeTH;

e Hanago4HbIN pacyeT TENOBOW CETY;

e OBEPOYHbIN pacyeT TEMNNOBOW CETU;

® KOHCTPYKTOPCKWU pacyeT TEMSIOBOU CETH;

e pacdeT Tpebyemon TemnepaTypbl Ha UCTOYHUKE;
e KOMMYyTaUMOHHbIE 3a4a4u;

e MOCTPOEHNE NbE3OMETPUYECKOIO rpadmka;

e pacyeT HOPpMAaTUBHbIX MNOTEPb Ternsa vYepe3 n3onqaunto.

3.41 MocTpoeHne pacueTHON Moaernu TenJioBoM cetu

Mpn pabote B reonHOPMaLMOHHOM CUCTEME CETb OOCTAaTOYMHO MPOCTO U BbICTPO
3aHOCUTCS C MOMOLLLIO MbILWKA MM MO koopauvHatam. [lpy aTtom cpasy opmupyeTcs
pacyeTHass mogenb. OcTtaeTca nuwb 3agaTb pacyeTHble napamMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMOJIHEHNA pacyeTa.

MaTtemaTuyeckass mogenb cetm anis nposegeHna TennorngpaBriM4eCKUX pacyeToB

npeacTaensieT cobow rpad, rae Ayramu, COeauHSIIOWMMK  Y3ribl, SIBRSKOTCS  y4acTKu
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TpybonpoBoaos.

YyacTtok n3obpaxaeTcs OgHOW JIMHWEW, HO MOXET O3Ha4yaTb HECKOSbKO COCTOSIHUA,

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.

npOCTbIM y3lOM B MOAeEeSIN CHUTaeTCA nobon y3€eI, 4bM CBOWCTBa creumarnbHO He
OroBOpeEHb.LI. npOCTOIZ y3€Il CIYXXUT TOJNbKO AJid coeAnHEeHUA Yy4aCTKOB. Takumu y3namm Ond
MoadesNn ABINAKTCA TErfoBble KamMepbl, OTBETBJIEHUA, CMEHbl OMaMEeTpOB, CMEHa Tuna

NPOoKIagkn nnn tuna n3ondumm n 1.4.

Bo BHyTpeHHel KogupoBke Takue yarbl NpeBpaLlaoTcs B ABa Y3na, oavH B NoAaloLwemM
TpybonpoBoae, Apyron B 06paTHOM. B KaXaoM y3ne MOXHO 3afaTb CIMB BOAbI U3 NMOAAMOLLENO

n/vinn n3 obpatHoro TpybonpoBoaos.

MoTpebutenb TEnnoBOM 3HEPrMN XapakTePU3yeTCsl pacYETHbIMM Harpyskamy Ha
CUCTEMY OTOMMEHUS!, CUCTEMY BEHTUNALMM W CUCTEMY T[OpPSMEro BOAOCHAOXKEHUS U
pacyeTHbIMM TeMNepaTypamy Ha BXode, BbiXxode NoTpebuTens, U pacyeTHON TemnepaTypon

BHYTPEHHEero Bo3ayxa.

B ogHonuHenHoM npeacTaBrieHMM noTpeduTenb - 3TO Y3MOBOW 3MEMEHT, KOTOpbI

MOXET ObITb CBSI3aH TONbKO C OAHUM Y4aCTKOM.

BHyTpeHHAsT kogupoBKa noTpebutens CywecTBEHHO 3aBUCUT OT €ero  CXembl
npucoeavHeHns K TennoBoM ceTn. Cxembl MOryT ObiTb 3MneBaTOpHble, C HACOCHbIM
CMELLEHNEM, C HE3ABUCUMbIM NMPUCOEAMHEHNEM, C OTKPbITBIM UM 3aKPbITbiIM OTOOPOM BOAbI
Ha BC, c perynatopamu TemnepaTypbl, OTONMEHMS, pacxoda u T.4. Ha gaHHbIi MOMEHT B

pacnopsixeHun nonb3oBaTens 49 cxeM npucoeanHeHus NoTpeduTenein.
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Ecnv B 30aHMM HECKONbKO Y3roB BBOAA, TO OOBEKTOM «MoTpeduTenb» 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
npucoeavHennss notTpebutenen K TennoBon ceTu. Hanpumep, npu pacyeTe MarncTparnbHbIX
ceTeln MHdopmaumm O KBapTarbHbIX CETSIX MOXET He ObiTb, a Ansi OLEHKN NoTepb Hanopa B
MarucTpansix AocTaTovHO 3agaTb 0000WeHHble pacxodbl B TOYKax MpUCOEAMHEHMS

KBapTaJioB K MaFMCTpaﬂbHOIZ CceTun.

B ogHonvHenHoM n3obpaxeHun He TpebyeTcs nogknovaTb 0606LLEeHHbI NoTpebuTens
Ha OTOENbHOM OTBOASLLEM Y4yacTKe, Kak B criydae npocroro notpeburtens. To ectb B 3TOT
y3en MOXeT BXOoAUTb U/Mnn BbIXOAUTb NF0B0E KONMYECTBO Y4aCTKOB. OTO NO3BOSSAET ObICTPO M

yD,O6HO, C MUHMMaJ1bHbIM KOJIN4EeCTBOM UCXOOHbIX AdHHbIX.

I
b ¢ o

HMCTOMHMK 060GIeHHBIe NOTReSHTENH

PucyHok 3.3 - O606LieHHbIN noTpebutens

LTI - 310 y3en AOMOMHUTENBbHOIO perynvpoBaHna W pacrnpeferneHvs TensioBomn
3Heprn. Hanuume Takoro yana nogpasymeBaeT, YTO 3a HUM HaxoauTcsl Tynukosasi 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
BbIXOASALMA Y4aCTOK BedeT K KOHEeYHbIM noTpebutensm. BHyTpeHHsass koguposka LTI
3aBUCUT OT €ro CxeMbl NMPUCOEONHEHUS K TEMSIOBOW CETU. OTO MOXET ObiTb rpynmnoBown
aneBaTtop, rpynnoBoOi HACOC CMELLEHMS!, HE3aBMCMMOE MOAKIMOYEHNE rpynnbl NoTpebutenen,
bovnepbl Ha BC n T1.0. Ha AaHHbIM MOMEHT B pacrnopshkeHun nonb3oBatens 41 cxema

npucoeanHeHus LTI,
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MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

I'IepeMbNKa no3BoJideT cmMohenumpoBatb Y4acToOK, CoeavHsaIWMIA  nogarwmm w

obpaTHbIn TpybonpoBoabl. B 3TOT y3en MOXeT BXOAUTb U/WUNK BbIXO4UTb ftoboe KOnmMy4ecTBo

— ==

PucyHok 3.5 — MNepembivka

Y4acTKOB.

Tak kak nepemblyka B OAHOSIMHEMHOM W300pakeHuu npeacTaBneHa ysrom, TO Angd
MOLENMPOBaHUA COeOUHEHUST MexXdy noJalowmm TpybonpoBOoAOM OAHOMO y4yactka W
obpaTHbIM TpybBONPOBOAOM APYroro y4yacTka OAHOro afieMeHTa «rnepemMblyka» HegoCTaTOuHO.

MoHapobATCs elle ABa yvacTKa: OAMH TOMbKO NOAAOLMIA, OPYrON - TONbKO OOpaTHbIN.

o : o——0 0 - :
: =

oW

PucyHok 3.6 - CoeguHeHWe Mexay nogarowmM TpyGonpoBoAOM OAHOIo y4YacTka U o6paTHbIM TPyGONpoBOAOM
OpYroro y4yacTka
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HacocHas cTtaHuMsa B OOHONMMHENMHOM MU300paXKeHun NpeacTtaBnaAeTcs OgHMM y3rom. B
3aBMCUMMOCTM OT TabnM4yHbIX NapaMeTpoB 3TOrO y3fa HAcoC MOXET ObiTb YCTAHOBMEH Ha
nogatowiem nnm obpatHoM Tpybonposoge, NMBo Ha obomx TpybonpoBoAax OAHOBPEMEHHO.
[ina 3apaHus HanpaBneHns OENCTBUSA HAcoca B 3TOT Y3en TONbKO OAMH y4acTOK 00s13aTensHO

OOJNKeH BXOOUTb U TOJTIbKO OAUNH Y4aCTOK OOJTKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuus

Hacoc moxHO MogenupoBaTb ABYMsi criocobamu: nubo Kak maearnbHoe YCTPOWCTBO,
KOTOpPOE U3MEHSIET AaBrieHne B TpybonpoBoade Ha 3a4aHHYH BENUYMHY, MO0 Kak YCTPOMCTBO,

paboTatoLLee C y4eTOM pearnbHO HarnopHO-PacXoAHOM XapaKTePUCTMKN KOHKPETHOTo Hacoca.

B nepsom cnyyae npocTo 3agaeTca 3HadyeHue Harnopa Hacoca Ha nogarowem uunm
obpaTtHom TpyGonposoae. Ecnu sHayeHre Hanopa Ha 0gHOM M3 TPYGONpPOBOAOB PAaBHO HYIHO,
TO HacocC Ha aToM TpyBonpoBoae OTCYTCTBYET. ECnv 3HayeHne Hanopa oTpuLaTensHo, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HaBCTPeYy BXOASLLEMY B HEMO y4acTKy.

H=10n H=-10mn
H=—10m H=10n
5D-I 40

a0l ! —
20
107 107

30|
. . |

PucyHok 3.8 - lbesomeTpuyeckme rpadmkm
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Ha pucyHke BUAHO, KaK pasnnyHble HanpaBeHUsl y4acTKOB, BXOASALLMX U BbIXOAALLMX U3
Hacoca B COYeTaHMM C pasHbIMM 3HaKamy Harnopa, BMWSAOT Ha pe3ynbTaT pacyeTa,

OTOBpPakeHHbIN Ha NbE30OMETPUYECKMX rpadhmKaXx.

Korga 3agaetcsa TOMbKO 3HadeHue Haropa Ha Hacoce, OHO OCTaeTCcA HEU3IMEHHbIM He

3aB/CMMO OT NnpoxogsLlero 4epes3 HacocC pacxoaa.

Ecnn mogenupoBaTth paboTy Hacoca ¢ yyeToM ero QH xapakTepucTuku, To criegyet

3apaTb pacxodbl M Hanopbl Ha rpaHuLax paboden 3oHbI Hacoca.

Hmax —

Hmin .H“H_

Gmin (i

PucyHok 3.9 - HanopHo-pacxoaHas XxapaKkTepucTuKka Hacoca

Mo 3agaHHBLIM OBYM ToYKaM onpeaenseTcs napabona ¢ MakcMyMOM Ha OCU aBIeHuiA,
Mo KOTOPOW pacyeT 1 ByaeT onpeaensaTb Hanop Hacoca B 3aBUCUMMOCTM OT pacxoga. Cnenyet
OTMETUTb, YTO XapaKTepucTuka, 3adaBaemasl TakuM o0pasoMm, MOXeT OTnMYaTbCs OT
peanbHON XapakTepUCTMKN Hacoca, HO B npedenax pabo4yelt obnactn obe xapakTepUCTUKM

npakTn4eckn coBnagatoT.

[lnsi onucaHusi HECKOSBKUX NaparnnenbHO paboTaloLmMx HAacOCOB AOCTaTOYHO 3a4aTb UX
KONMMYECTBO U pe3ynbTUpyloLlasl XapakTepucTuka OyaeT onpederneHa npu  pacdeTte

aABTOMATUYECKU.

Tak kak Hanopbl Ha rpaHuuax pabodeit obnacTy Hacoca GepyTca M3 CrpaBOYHMKA U
BCerga MomnoXWTENbHbI, TO HanpaBneHve OencTBUMSA Takoro Hacoca OyaeT onpeaenaTbes

TOJNbKO HanpasreHnem BXxoadLlero B y3ern y4acTka.

[poccenupytoLpne ycTpoucTea B O4HOMMHENHOM NPeaCTaBieHNN ABNAOTCA y3namu, HO

BO BHyTpeHHeVI KOOMPOBKE - 3TO AOMNOJTHUTESJIbHbIE Y4aCTKM C NOCTOAHHbIM UIN NepeMeHHbIM
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conpoTtuBneHvem. B apoccenupytolmii ysen obsisaTenbHO OOMKeH BXOAWUTb TONbKO OAMH

Y4acCTOK, U TOJIbKO OAUH y4aCTOK 13 y35ia AO0JPKEH BbIXOOAUTb.

Ha nogawuwen npySonpofoge Sreg
o 2 L o
o — o

0 P o P O

Ha ocEpamyoM mpyEonpofoge

e e o

P g T et B i}

Sreqg

PucyHok 3.10 - [ipoccenuvpyoLlme yCTPONCTBa

C TOYKM 3peHuns Mopenu apoccerbHasi Wwanba 370 PMKCMPOBaAHHOE COMPOTMBIIEHUE,
onpeaensieMoe AnamMeTpoM LLalbbl, KOTOPOE MOXHO YCTaHaBNMBATL KaK Ha NoJatoLleM, Tak U
Ha obpaTHom TpybonpoBoae. Tak Kak 3TO HeperynMpyemMoe COMpOTMBREHWE, TO BenMyMHa

racumoro wanbon Hanopa 3aBUCUT OT KBagpaTa, MPOXOAsLLEro Yepes wanby pacxoa.

Ha pucyHke BMAOHO, KaK MEHSIOTCA NOTEpU Ha wanbe, yCTaHOBMEHHOMW Ha MogatloLLeEM

TpyGonpoBsoae, Npu yBenMyeHn1 pacxoaa Yepes Hee B [Ba pasa.
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PucyHok 3.11 - [ipoccernbHas wanba

PerJ'IFITop JaBrieHna - yCTpOIZCTBO C nepemMeHHbIM COMnpoTUBIEHNEM, KOTOpPOE
Nno3BoJideT nogaepXxmBatb 3agaHHOE OdaBlieHNe B pr60|'|pOBOﬂ,e B onpeaeneHHom anana3oHe
M3MEeHeHNA pacxoaa. PerJ'IFITOp JaBlrieHnA MOXEeT yCTaHaBIIMBaTbCA KaK Ha nogaroLlem, Tak n

Ha obpaTHOM TpybonpoBoae.
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PucyHok 3.12 - PerynsaTop aaBneHus

Ha pucyHke nokasaHo, YTO Mpu yBENWYEeHUM B [Ba pasa pacxoda Yepes perynsitop,
YCTaHOBIEHHbIN B 0OpaTHOM TpyGonpoBoae, OaBfeHWe B PerynimpyeMoM Yyare OCTaeTcs

NOCTOAHHbIM.

BennunHa conpoTuMBREHUs perynsitopa  MOXeT M3MeHsTbC B npedenax oT
GeCcKOHeYHOCTN [0 COMPOTUBIIEHMST MOMHOCTBLIO OTKPLITOro perynstopa. Ecnu ycrnosus
paboTbl CETU 3aCTaBMSAOT PErynsATOp MOMHOCTLI OTKPbITLCS, TO OH HauYMHaeT paboTaTb kak

Heperynmpyemblii pOoCCenmpyoLLmniA 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 3aaHHOE 3Ha4YEeHUE NpoxoadLlero Yepes perynatop pacxona.

Perynatop MOXHO YCTaHaBnMBaTb KakK Ha ModaloleM, Tak M Ha obpaTHOM
Tpybonposoge. K paGoTe perynsatopa pacxodja MOXHO OTHECTM BCE CKasaHHOe Mpo

perynsTopbl AaBreHus.

3.4.2 HanapouyHbin pacuyeT TensioBom cetm

Llenblo HanmagoyHoro pacuyeta sBnsieTcs obecrieyeHue noTpebutenein pacyeTHbIM
KONMYEeCTBOM BoAbl M TEMNOBOW 3Heprun. B pesynbTaTe pacyeTa OCyLLIECTBRSETCA Noacop
arneBaToOpoOB M WX COMen, NPOU3BOAMTCA pacyeT CMECUTENbHbIX U  OPOCCENvPYHLLMX

YCTPOWCTB, ONpeaensieTca KONMMYeCcTBO U MECTO YCTaHOBKM ApoccenbHbixX wanbd. Pacdet
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MOXET npon3BoONTbLCA TMpU WU3BECTHOM pacnojiaraéMomMm Harnope Ha WCTOYHUKE WU €ero

aBTOMaTn4eCkom no,u,6ope B Clly4ae, eCli 3agaHHOro Harnopa He goCTtaTo4HO.

B pesynbTaTe pacyeTa onpedensitoTcst pacxodbl M NOoTepu Haropa B TpyGonpoBoaax,
Hanopbl B y3nax ceTh, B TOM Y1Cre pacnoriaraeMble Hanopbl y notTpebuTtenen, Temnepatypa
TENNOHOCUTENS B y3nax ceTu (Mpy y4eTe TENMOBLIX NOTEPb), BENMYMHA 30LITOYHOrO Harnopa

y noTpebutenen, TemnepaTypa BHyTPEHHErO BO3ayXa.

[poccennpoBaHne WM30bLITOYHBbIX HAMOPOB Ha abOHEeHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLBIO COMen 3neBaTopoB M ApoccenibHbix Wwanbd. [OpoccenbHble LWwanbbl nepea
abOHEHTCKMMM BBOA4AMM YyCTaHABMMBAKOTCS aBTOMATMYECKM Ha nogarollem, obpaTtHOM wnm
oboux TpybonpoBodax B 3aBMCMMOCTM OT HEOOXOAMMOro Afisi CUCTEMbI FMAPaBINYECKOro
pexunma. Npn paboTe HECKOSNbKUX UCTOYHUKOB Ha OLHY CETb OonpeaensieTcs pacnpenernieHne
BOZbl U TEMMOBOW 3HEPrMN MEXAY UCTOYHMKaMK. MNoasoautca 6anaHc no Boae v OTNyLLEHHON
TENSIOBON 3HEPrMENn MeXay WUCTOYHMKOM u notpebutenamun. OnpenensatoTtcs notpebutenu um
COOTBETCTBYIOLLUMIA MM WUCTOYHUK, OT KOTOPOro [AaHHble noTpedbuTenn nony4yarT Boay W

TennoBYHK SHEPInIo.

3.4.3 MoBepouHbLIN pacueT TenoBoMn cetTm

Llensto noBepovHOro pacyeTa sBNsieTcs onpegeneHve akTUY4ecknx pacxodoB
TENMOHOCUTENSI Ha Yy4yacTkax TernnoBOM CETU M Yy NoTpebutenen, a Tawkke KONM4ecTBe
TENMOBON 3HepruM Mony4aeMon MoTpedutenem Mpu 3adaHHOW TemnepaTtype BoAbl B

nogaroem pr6OI'IpOBO,D,e 1 pacnonaraemom Harnope Ha UCTOYHUKeE.

Co3gaHHaa maTemartmdeckasi UMUTAUMOHHasA MOAENb CUCTEMbI TEMNOCHabXeHus,
cnyxallasa ana pelieHuns nosepquoﬁl 3ajayn, no3BoNAeT aHanmM3npoBaTb FI/ILI,paBJ'II/I‘-IeCKI/IIZ n
TENNoBomn pexunm paGOTbI CUCTEMDbI, a TakKke MMpOorHo3npoBaTtb M3MEHEHUE TeMnepaTypbl
BHYTpEHHEro BO3agyxa Yy I'IOTpGGI/ITGJ'IGI?I. PacueTnl MOryT npoBOAUTBLCA MpU  pa3fyinyHbIX
MCXOAOHbIX OaHHbIX, B TOM 4YUClie aBapI/IIZHbIX CUTyauunax, HanpmmMmep, OTKIMYEHNN OTAES1IbHbIX
y4aCTKOB TENMOBON ceTw, nepegayvyn BoAdbl U TennoBow QHeprmm OT OAHOro MCTOYHUKA K

Apyromy rno ogHoMy 13 Tpy6onpoBoaos 1 T.4.

B pesynbTate pacyeTa onpenensitoTcs pacxodbl M NOTepu Harnopa B TpyGonpoBoaax,
Hanopbl B y3nax ceTh, B TOM Y1Cle pacrosiaraeMble Hanopbl y notTpebuTenen, Temnepatypa

TENSIOHOCUTENST B y3nax CeTu (Mpu y4yeTe TENOBbIX MOTEPb), TeMnepaTypbl BHYTPEHHETO

BO3ayxa Yy noTpebutenen, pacxodbl U TemnepaTypbl BoAbl HAa BXOAE W BbiIXode B Kaxayto
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cuctemy Tennonotpebnenusi. [pu paboTe HECKONMbKMX WCTOYHMKOB Ha OfHYy CeTb
onpegenseTcsa pacnpeaenexne Boabl M TENMOBOW SHEPrMN MeXay UCTOYHMKamu. MoasoauTcst
GanaHc no BoAe W OTMYLLEHHOW TennoBOW SHepruer Mexay UCTOMHUKOM M MoTpedutensmu.
Onpepensitotcs NOTPEOUTENM W COOTBETCTBYHOLUMA MM WCTOYHMK, OT KOTOPOrO AaHHble

noTpeduTeny NonyyaroT Body U TENSOBYHO 3HEPTUIO.

344 KoHCTpyKTOpCKMIM pacuyeTt TensioBom cetm

LleJ'IbI-O KOHCTPYKTOPCKOro pacyeTa ABJideTCd onpeaerieHne anameTpon pr6OI'IpOBOD,OB
TyI'II/IKOBOI7I N KOSMbLEBOW TEMNOBOM CETU npun nponycke no HMM pacyHeTHbIX pacxodoB Mpu

3afaHHOM (MM HEU3BECTHOM) pacrofiaraeMoM Hanope Ha UCTOYHMKE.

[aHHas 3agaya MoxeT ObITb MCMoSb30BaHa NpY Bblaaye paspeLueHnst Ha NOAKMHYeHne
noTpebutenen K TENMOBON CETH, TaK Kak B Ka4eCTBE MCTOYMHMKA MOXET BbICTynaTb 6o
y3€en cucTeMbl TEMNOCHAGXeHWs, HanpuMep Tennosas kamepa. [ns 6onee rmMbkoro peLleHust
[OaHHOM 3ajayv npedycMOTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTU ABMXKEHWSI BOAbl MO
yyacTkaMm TENsIoBOWM CETH, YTO NPUBOAUT K M3MEHEHMI0 AMaMeTpoB TpybonpoBoda, a 3HauuT u

pacnojiaraemMmoro Haropa B TO4YKe NoAKITto4YeHUA.

B pesynbraTte pacuyeta onpeaensioTca AuameTpbl TPYyGONpPOBOAOB TEMnoBOW CETW,
pacrnonaraembliii Hanop B TOYKE MOAKMHOYEHUS, Pacxodbl, MOTEPU Harnopa WU CKOPOCTU

OBWXEHNA BOObl HA y4aCTKax CETU, pacnojiaraémMble Hanopbl Ha n0Tpe6|/|Ten;|x.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

LleJ'IbI'O 3afjavn 4aBndeTca onpepeneHne MmnHmmaribHo Heobxoammon TeMnepatypbl
TENNOHOCUTENS Ha BbIXO4E W3 UCTOYHMKA ONnd obecneveHuns Yy 3aJaHHOro n0Tpe6|/|Ten$|

Temneparypbl BHYTPEHHETO BO3lyXa HE HUKE Pac4eTHOM.

3.4.6 KommyTaumoHHble 3apaum

AHanMa OTKMIOYEHUA, MEePEeKntoYeHnn, NOoUCK Onvxanwen 3anopHoOM apmatypbl,

OTKIIHOYatoLLEN y4acCTOK OT MICTOYHWUKOB, UM NOJIHOCTbBIO I/ISOHVIpleLLl,eVI y4acCToK 1 T1.4.
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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
n300paxeHbl NIMHUM LaBneHWW B MOZANOWEN U ODOpaTHOM MarucTpansx TensoBOW ceTu, a
Takke nNpodunb penbeda MECTHOCTM - BAOMNb ONPEAENEHHOMO MyTW, COEQUHAOLLErNO MeXay
cobou Ba Npoun3BOSIbHBIX Y3ria TEMMOBOM CETU MO Hepa3pbIBHOMY MNOTOKY TensnoHocuTtens. Ha
Nbe30MEeTpPUYECKOM rpadmke HarnsgHo npeacTaBfieHbl BCE OCHOBHbIE  XapaKTEPUCTUKM
pexunma, nornyyeHHble B pesynbTate rmapaBfMyecKoro pacyeTa, No BCEM Yy3naM U yvacTkam
BAOSb BbIOGpAHHOrO NyTW: MaHOMETPUYECKNE OABMNEHWS, MOSHbIE N YAENbHbIE NOTEPU Hanopa
Ha yyacTkax TennoBOW CeTW, pacrnonaraemMble [aBrfieHUss B Kamepax, pacxogpl
TennoHocuTens, nepenagbl, CO30aBaeMble Ha HACOCHbIX CTaHUMAX W UCTOYHUKAX,

N306bITOYHbIE Hanopbl 1 T.A4.
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PucyHok 3.13 - Nbe3omeTpuyeckni rpacdmk

LIBeT 1 cTUb NIMHUK 3agaeTcs Nofb30oBaTeNneMm.

B Ttabnuue nog rpadvkoM BbIBOOSTCA AN KaXKOOro y3na CeTM HauMeHoBaHue,
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reogesnyeckasi OTMETKA, BbICOTa MNOTpebuTensi, Hanopbl B Mojawolem u obpaTHOM
TpybonpoBogax, BenvMyMHa ApOCCENMPYEMOro Harnopa Ha wanbax y notpebutenen, notepu
Hanopa no y4yactkam TensioBOW CETWU, CKOPOCTU ABMXKEHUS BOAbI HA y4acTKax TEMNSIOBOM CETU U

T.4. Konnyectso BbIBOAMMOM Mo Fpa(*)I/IKOM I/IHCbOpMaLI,I/IVI HacCTpanBaeTCA Nnorib3oBaTterieM.

3.4.8 Pacuer HOpMaTMBHbIX NOTEpb TENnna Yepes U3onaumio

Llenbto gaHHOro pacyeta sBnsieTcs onpenefnieHne HOPMaTUBHbIX TennoBbIX MOTEPb
Yyepe3 u3onaumo TpybornposBoaos. TernrnoBble NOTepyn onpenensTcd CyMMapHO 3a rog C
pa3buekon no mecsiuam. NpocMoTpeTb pe3ynbTaThbl pacyeTa MOXHO Kak CyMMapHO Mo BCew
TEeNroBOM CEeTW, TaK U MO KaxKOOMY OTAENbHO B3ATOMY WCTOYHWUKY TENfiOBOW 3HEpruv u
KaxxgoMmy LeHTpanbHomy TennoBomy nyHKTy (LITTT). PacyeT MoxeT ObiTb BLINOMHEH C Y4ETOM

nornpaBoYHbIX KOSCbeI/ILI,I/IeHTOB Ha HOPMbI TEMIOBbLIX NOTEPb.

PesynbTaTbl BbINOSIHEHHBLIX pac4YeToB MOXHO akcnopTuposaTb B MS Excel.

3.4.9 «PykoBoactBo 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»

«PykoBoacTtso none3osartens ZULU-THERMO» npeacrasneHa no Cebifike 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 cyulectytoen OM ansa uenen ee aktyanusaummn obina cosgaHa mMoaenbHas
basza — «ts 2026», B KOTOPOM MpoBOAMIACh BblBEPKA C MOCHeayHLWen KOpPeKTUPOBKON
NMHGOPMALIMOHHO-rpacn4eckoro onncaHns CYLLECTBYHOLLIX 06bekToB CcUCTEMbI
TENNOCHAOXEHNsT C YYETOM U3MEHEHW, MPOM3OoLIEeAWMX C MOMEHTA YTBEPXOEHUS CXeMbl
TennocHabXeHns ropoackoro noceneHus ropog bnaroeelweHck Pecny6nukn bawkoptocTaH

Nno AaHHbIM 3aka34vunka (basa aboHeHTOB; Ba3bl TEMOBLIX CETEN; CYyTOYHbIE BEOOMOCTH).

B aktyanuaupoBaHHOW ©Gase [aHHbIX 3MEKTPOHHOW MOAENW OnucaHbl W Npu
HeobXoaMMOCTN JOMNOSHEHbI (CKOPPEKTUPOBAHbI) NAacrnopTHbIE XapaKTEPUCTUKM BCEX TWMOB
06BHEKTOB cUCTEMbI TenrocHabkeHusl. MonHoTa 3anonHeHns 6asbl AaHHbIX MO napameTpamM

3aBUCUT OT Halnn4na NCXOoOHbIX AaHHbIX Y TennocHabXatoLLMX KOMMaHUN.
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4.2 Otnapka v KanmbpoBKa aNeKTPOHHOM Moaenu

B paMKax JaHHOro atarna ObINn 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 C*)aKTI/I‘-IeCKMM napamMeTpamM B ornpeaerieHHbIX pernepHbIX
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.

KanubpoBka mogenu - npouecc uaeHTUpukaumm u TOHKOM HACTPOMKM Habopos
MCXOOHbIX AaHHbIX Takmm obpasom, 4TOObl obecneuntb MakcumanbHoe npubnxeHne
pe3ynbTaToB MMOPaBMYECKOrO pacdeTa K (akTMyeckum napameTpam B OnpenesieHHbIX
penepHbIX y3nax cuctembl TennocHabxeHus. [na opraHusauum npouecca kanubposku OM
BblOMpatoTCs pernepHble Y3rbl B KaXXO0W U3 CUCTEM TENSOCHabXeHWs, TakMe Kak: BbIBOLHOW
KONMMEKTOPp Ha WCTOYHMKE W/WMM HACOCHblE CTaHUMW WM TEennoBble MYHKTbl U Mpo4ne
9MNeMeHTbl TEMMOBOW CEeTWU, MO KOTOPbIM WUMEKTCA (akTUYeckue AaHHble MO pacxopam

TENnOHOCUTENS M pacrnosiaraeMbiM Hanopam 3a oTonuTenbHbIn nepuog 2025/2026 rr.

OgHMM U3 He3aMeHMMbIX WHCTPYMEHTOB NpW KanunbpoBKe rMapaBnMYeckon MOLENU
TEMMOBON CeTU SABNAETCA  Mbe30MEeTpUYeckMn rpadmk, MOcCKosbKy  rpadmyeckas
WMHTEpNpeTaums rmapaBfiMyeckoro pexmnma no3BonseT OOHOBPEMEHHO KayeCTBEHHO W
KONMYECTBEHHO OLIEHUTb MOMpPaBKK, KOTOpble HEOBXOOMMO BHECTM B PaCHETHYH MOAESb,
yTobbl OHa Haubonee agekBaTHO MOBTOPsNA “"rMapaBnUYECcKOe MoBeaeHMe" pearibHON

TEnmoBOW CETU B aKcryaTtauun.

Takke AN BbINOSMHEHUSI KanNMOPOBKM WMCMOMb30BanUChL pe3ynbTaTbl rMapaBNYEecKmX
pacyeToB [Ansi SNeMEHTOB TEeMnoBOM CeTW, a Takke rpadumyeckoe npeacTaBrieHne

napamMeTpoB TEMNNOHOCUTENS.
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MapannensHo paboTe C  BbIWEONUCAHHLIM  MHCTPYMEHTApMEM  MNpoBOAMIIach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbLIX [aHHbIX MO LUEepPOXOoBaTOCTM TpPybGOnNpoBOAOB,
3HAYEHUSIM MECTHbIX COMPOTUBMEHWA W Np. C UENbl MNOMyYEeHUs MaKCMMarbHOro
COOTBETCTBMS MApPaMETPOB pacyeTHOM Modenn ¢ akTUYeCcKUMK napamMeTpamn CUCTEM

TennocHabXeHus.

B panbHenwem aKTyaJim3ampoBaHHaaA J3JIEKTPOHHaA MoAellb WCMNoJfib30BaHa B
Ka4deCTBe OCHOBHOINo MHCTpyMEeHTapua A5d p83p860TKVI cueHapueB pa3BuUTUA CUCTEMDbI
TennocHabxeHns ropoackoro noceneHunA ropoa bnaroselyeHck PeCI'Iy6J'II/IKI/I

BawkopTtoctaH go 2033 roaa.

CnenyeT OTMETUTb Ba)KHOCTb U HEOOXOAMMOCTb MPOBEAEHUsI TEMNOCHaGXKaoLWMMU

opraHn3aumnamm perJ'IFIpHOIZ Hanagku pexxmmMmoB TernyioBbIX ceTen.

PesynbTaTbl BbIMNOMTHEHHON KanMOpPOBKM B 3NIEKTPOHHOM MOAENW npeacTaBrieHbl B
cpaBHuTENbHOM Tabnuue 4.1. pagna 6GasoBoro nepuoda pas3paboTkM  CXeMbl

TennocHabxeHus (otTonutenbHoro nepuoaa 2025/2026 rr.).

-
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Ta6bnuua 4.1 — PesynbTaTbl BbINOMHEHWS KanvOPOBKM 3NEKTPOHHOW MOAEnM CMCTeMbl TennocHabxeHus ropofckoro noceneHus ropop bnarosewenck Pecnyonuku BawkoptoctaH ans

OTONUTENLHOTO (3UMHEro) nepuoaa
MapameTpbl rMAPaBNMYeCKUX PEeXUMOB paboTbl
MorpewHocTb M/A
no AaHHbLIM (PaKTUYECKOro pexxuma paboTtbl B no pesyfbTataM BbINOSIHEHHOM KanubpoBKu pacxoaowm,
oTonuTenbHbIN Nnepuog 2025/2026 rr. 3NEeKTPOHHOM MoAeNnu cUcCTeMbl TENNTOCHAGXXeHUs nonyyYeHHbIM B 3.
OHeproMcTo4HuUK, mogaenu, u
MarucTpanbHbli BbIBOA Pacxopn TennoHocutens Pacxopn TennoHocutens thakTn4eckum
HaeneHne B B nogatowem / Aaenenve B B nogaiowwem/ pacxogom
nopatouwem/o6paTtHoM oBpaTHOM nopatowem/o6paTHOM oBpaTHOM TeNnoOHOCUTENS B
TPy6onposoAax, TpyGonpoBopaax, TPyGonposoaax, Tpy6onpoBopaax, Tpy6onpoeopae (%)
(m Boa. cT./ Mm BoA. CT.) (M4 | M) (m BoA. cT./ M BOA. CT.) (34 | M)
Mpuydumckas TIL 36/10 1026 /1016 36/10 1025/ 1024 0,1/0,8
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5 JNEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMDbI
TEMNMOCHABXEHUA

MopgenupoBaHne nNepPCnekTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBBLIX U PEKOHCTPYKUMA CYLLECTBYHOLMX MCTOYHUKOB TEMSOBOW 3HEPIUM,
nepepacnpeaeneHme TENMOBbIX HAarpy3oK Mexay WUCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIMKYEHMST HOBbIX MOTpeduTenen TennoBOM SHEepruu, onpeaerieHne OonTUMarbHbIX
BapuMaHTOB Ka4yeCTBEHHOrO0 W HageXHoro obecrnevyeHust TensioBOW 3SHEPrMen  HOBbIX
notpebutenen n T.4.) OCYLWIECTBASETCA Yepe3 MEexaHu3M CO3OaHus U agMUHUCTPUPOBAHUS
cneumanbHbiX  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIMOHMPYEMbLIX W3 OCHOBHOMW
(KOHTpoONbHOM) 6a3bl AaHHbLIX OMUCaHWUS TEMSIOBOM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUNynAUunmn be3 pucka NCKa3nTb Unn nospenTb KOHTPOJIbHYHO 633y.

B pesynbTate cos3gaHus NepcnekTMBHOMO BapyaHTa A0 KOHEYHbIX noTpebutenen B OM
B COOTBETCTBUM C MacTep-MrnaHoM ©Obina co3gaHa MopenbHas 6asa, oTpaxatowas

nepcriektTuBHoOe COCToAHNE CUCTEMDI TennocHabxeHust Ha 2033 rog.

B nepcrnekTBHbIX MoAes1bHbIX Basax Yy nnaHnpyemMblX K NoOAKIMHYEeHUO n0Tpe6|/|Tene|?1 B

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

«X» - MOPSAKOBbLIM HOMEpP B NnepcrnekTnBHon 6ase aboHEHTOB, KOTOpasa npeacTaBneHa B
pokymeHte «O6OCHOBbIBalOWME MaTtepuanbl K CXeme TennocHabXeHus  ropoackoro
nocenenus ropog bnarosewieHck Pecnybnuvku BbawkoptoctaH Ha nepuog ao 2033 roga
(aktyanusaumsa Ha 2027 rog). Maea 2. CyuwlecTByloliee n nepcnektMeHoe notpebneHve
TENNOBOW 3HEpPrm Ha uenn TennocHabxeHunda. [MpunoxeHne 1. Xapakrepuctuka
CYLLIECTBYIOLLIEN M MEPCNEKTUBHON 3aCTPOMKW, TENMOBOW HArpy3kn n NoTpebneHus TenmnoBomn

9HEprumn No anemMeHTam TepputopuanbHoro genexHunsa» (wndpp 80417.0M-MNCT.002.001).

lMepeyeHb nOTpeduTEnen TEennoBOW 3SHEPrUKn, MNOOKMIOYEHHBLIX K TEnfoBbIM CETAM
CYLLIECTBYIOLLIMX CUCTEM TEMMNOCHAOXEHNSA B NepMoa, NPeALLECTBYIOLLMIA aKTyanm3aunmn cXxembl
TennocHabxeHns npeacrtaBneH B JokymeHTe «OB60CHOBbIBaKOLWME MaTepuanbl K Cxeme
TennocHabxeHnsa ropogckoro nocenexHns ropog bnaroseweHck Pecny6nvkn bawkopToctaH

Ha nepuog Ao 2033 roga (aktyanusaumss Ha 2026 rog). Mnasa 2. CyuwecTsylowee wn
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nepcrnekTMBHoe noTpebneHne TEnmnoBOW SHEPrMM Ha LEenu TennocHabXeHusay (Lumdp
80417.0M-I1CT.002.000).

PesynbtaTbl pacyeta  MepCnekTUBHbIX  MMOPaBIMYECKUX  PEXMMOB  CUCTEMBbI
TennocHabxeHnsa ropoackoro nocenexHus ropoq bnaroseweHck Pecny6nvkn bawkopToctaH
npeacTaerneHbl B JokymeHTe «O60CHOBbIBaOWME MaTepuasribl K cXxeme TennocHabxeHus
ropoackoro noceneHunsa ropog bnarosewleHck Pecnybnukn balwkopTocTaH Ha nepuog Oo
2033 ropga (aktyanusauma Ha 2027 rog). naesa 4. lNepcnekTvBHble GanaHcbl TEnroBOK
MOLLUHOCTM WCTOYHWKOB TEMSIOBOW 3JHEPrMn W TennoBon Harpysku. [lpunoxeHne 1.
[MepcnekTMBHbIE rMOpaBMYECKME PEXMMbl  TennoBbiX ceTen» (wmdp 80417.0M-
MCT.004.001).
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6 AOKYMEHTbI MO AKTYAJIU3UPOBAHHOU 3JIEKTPOHHOM
MOAEMU

Mo pesynbTatam akTyanusaumm SMeKTPOHHONW MOAENW CUCTEMbI TennocHabXeHns
ropoAckoro nocernenunst ropog bnaroeeweHck Pecnybnukn balikoptoctaH paspaboTtaHbl

criegytoLwme OOKyMEHTbI:

e HacToAWMN OOKyMeHT - «OOocHoBbIBawWMe Martepuanbl K  Cxeme
TennocHabXeHnsa ropoackoro noceneHus ropog bnaroseweHck Pecny6nuku
BawkoptoctaH Ha nepuwog no 2033 roga (aktyanu3aumss Ha 2027 rop).
MaBa 3. AnekTpoHHaa MoAenb cucTeMbl TennnocHabxeHus» (wndpp 80417.0M-
MCT.003.000);

e «O6ocHoBbIBaOWME MaTepuanbl K CxemMe TenrocHabXeHnsa ropoackoro
nocenenusi ropog bnaroseweHck Pecnybnukn balwkopToctaH Ha nepviog 4o
2033 roga (aktyanusaumsi Ha 2027 roa). naea 1. CyliecTBytoLLee NosoXxeHne
B cdhepe Npou3BOACTBa, nepedayn u notpebneHns TennoBow aHeprum ans
uenen TennocHabxeHus. MNpunoxerve 4. CylwlecTsylowme rngpasnmyeckme
pexuMbl TenoBbIX ceTen» (wndp 80417.0M-MNCT.001.004);

e «O6ocHoBbIBalOWME MaTepuanbl K cxeme TenrnocHabXeHns ropoackoro
nocenexus ropog bnaroselweHck Pecnybnvkn bBalwkopTtocTaH Ha nepviod Ao
2033 roga (aktyanusaums Ha 2027 rog). [naea 4. NepcnekTuBHble GanaHchl
TENSIOBOM MOLLHOCTM MCTOYHUKOB TEMSIOBOM SHEPTUN U TEMSIOBOW Harpysku.
MpunoxeHue 1. [NepcnekTuBHbIE rTMOPaBIIMYECKNE PEXMUMbI TEMNMOBbLIX CETEN»
(wncpp 80417.0M-INMCT.004.001).

Mo pesynbTataM akTyanusauuMm 3MEKTPOHHOW MOAENU CUCTEMbl TennocHabxeHus
ropogckoro nocenenvs ropog bnaroseweHck Pecnybnvku  BalwwkopTocTaH co3gaHbl

cnegywoLwme mogernbHble 6a3bi:

e MogenbHas 6asa «ts_2026» - akTyanusmMpoBaHHad MopenbHas 6asa no

CYLLECTBYIOLLIEMY COCTOSIHUIO CUCTEMbI TEMIOCHA0XKEHUS;

e MoaenbHada 6asa «ts 2033» - mogenbHast 6a3a No NepcnekTMBHOMY Pas3BUTUIO

cucTeMbl TennocHabxeHus Ha 2033 rog.
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XapakTepuUCTUKN TensioBbIX CeTerl CUCTEM TernrocHabXeHUs ropoacKoro noceneHnst
ropogq bnaroBeweHck Pecnybnukn  bawwkopTocTaH npuBeneHbl B  [OOKYMEHTe
«ObocHoBbIBaOLWME MaTepuanbl K CXeme TennocHabXeHWs ropoacKoro NoceneHnss ropog
BnarosewieHck Pecny6nukn BawkoptoctaH Ha nepuog o 2033 roga (aktyanusauusa Ha
2027 rop). Mnaea 1. CyuiecTByloLlee nornoxeHne B cepe NpomsBOACTBa, Nepenayn u
noTpebneHnsa TennoBOM SHepPrnmn ansa uenen tennocHabxeHus. MNpunoxeHue 2. Tennosble
cetn» (wmdp 80417.0M-INCT.001.002).
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