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maea 12 «O6ocHoBaHME WHBECTULMA B CTPOUTENbLCTBO,
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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOOEJIM CMUCTEM
TEMNOCHABXEHUA TIOPOACKOIro OKPYrFA PE®TUHCKUM
CBEPANIOBCKOM OBJIACTU

ONEeKTPOHHas MofeNb CUCTEMbl TEMrOoCHabXeHUA ropoAckoro okpyra PedTuHckun
CeeppnoBckon obnactm Ha 6ase nporpammHo-pacyeTHoro komnnekca «ZULU» (oanee no
TekcTy OM) akTyanusmpoBanach B Lensx:

e CO34aHMs  eOuHOW  WMHAOPMAaUMOHHOM  nnaTtdopMbl MO cucTeMam
TennocHabXeHns ropoaa;

e MOBbLIWEHNA 3A(PPEKTUBHOCTM MHGOPMALMOHHOIO obecrnedeHns npoueccoB
NPUHATUSA  pewleHun B obnactm  Tekywero  YHKUMOHMPOBAHMS U
NEepPCNEeKTUBHOIO PasBUTUS CUCTEMbI TEMMOCHAbXeHNsa ropoaa;

e MpOBEOEHVs] €eOVHOW TMOMUTUMKA B OpraHM3auuMn Tekyllen [OesTeNbHOCTU
NpeanpusTUi U B NMEpPCnekTMBHOM Pa3BUTUM BCEW CUCTEMbI TEMNOcHabXeHus
ropoaa;

e obecneyeHnst yCTOMYMBOIO rpagoCTPoOUTENBHOMO Pa3BUTUSA ropoaa;

e pas3paboTkm Mep AONfs MOBbILWEHUS HAOEeXHOCTM CUCTEMbI TennocHabXeHus
ropoaa;

e MWHUMMU3ALUM BEPOSATHOCTUM BO3HMKHOBEHUSI aBapUMHbLIX CUTyaLMn B CUCTEME
TennocHabXeHuns.

OneKTpoHHast Mo4erNb NpeaHasHavYeHa aNa peLleHns crieqyowmx 3agay:

e CO30aHMsi  OOLUEropoACKOM  3MEKTPOHHOM  CXEMbl  CYLLECTBYIOLIMX W
MEPCrEeKTMBHbBIX TEMOBbIX CETEM W OOBLEKTOB CUCTEMbI TEnnocHabXeHus
ropoackoro okpyra PedtuHckuin CeepanioBckon 006nactv, NpuMBA3aHHbIX K
TOMOOCHOBE ropoaa;

e OMNTMMM3AUMN CYLLUECTBYIOLLEA CUCTEMbI TEMMOCHabXeHns (onTuMmMsauus
rMAOPaBNYECKUX PEXMMOB, MOLENUPOBAHUE MnepepacnpenernieHnsa TennoBbIX
Harpy3ok Mexay WCTOYHUKaMK, onpegeneHve OonTumarnbHbIX AMaMeTpoB
MPOEKTUPYEMbIX W PEKOHCTPYMPYEMbIX TEMMOBLIX CETEM U TENroCEeTEBbIX
06bEKTOB 1 T.4.);

e MOOENMPOBaHUSA NepPCrneKTUBHbIX BapuaHTOB pa3BUTUSA CUCTEMBI
TEennocHabXeHnst (CTPOUTENBCTBO HOBbIX W PEKOHCTPYKUMST CYLLECTBYHOLLMNX

MCTOYMHUKOB TEMNOBOW SHEpPrMW, nepepacnpeierieHne TennoBbiX Harpysok

- eoweromncroo3co
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Mexay WCTOYHUKaMu, ornpegerneHne  BO3MOXHOCTU  MOAKIMH4YEeHUA HOBbIX

n0Tpe6|/|Tene|7| TEnnoBon QHEPIrmn, onpeperieHne onTtrumalribHbiX BapUaHTOB

Ka4eCTBEHHOr0 W HagexHoro obecnevyeHns TenroBow 3Heprmel7| HOBbIX

noTpebutenen n T1.4.);

e oOnepatunBHOro mMoaennpoBaHunA obecneyeHust TEnnoBon 3Heprwel71

noTpebuTenen Npyn aBapumHbIX CUTYyaUUSIX;

e OnepaTtnBHOro nosry4vyeHus I/IHd)OpMaLI,I/IOHHbIX BbI60pOK, CnpaBoK, OT4ETOB MO

cuctemMe B LIENOM MO cuctemMe TennocHabxeHus ropoga n no otaeribHbiM ee

ANeMeHTaM;

® MOHUTOPUHI PAa3BUTUA CXEMBbI TennocHabxeHus ropoacKoro okpyra Pe(bTI/IHCKI/IIZ

CeepasioBckon obnacty;

e obecneyeHne exerogHon aktyarnm3aunm Cxembl TennocHabxeHns ropoackoro

okpyra PedTtuHckmn CeepprioBckon obnactu B cootBetctBum ¢ ®3-190 «O

TennocHabxennn» wn [loctaHoBneHnem [lpasutensctBa PP Ne 154 ot

22.02.2012 «O TpeboBaHMAX K CXemam TenrocHabXeHusi, nopsaky Wx

paspa60TKV| N yTBEPXXOEHUA» (C N3MEHEHNAMU, BHECEHHbIMW NMOCTAHOBJ1IEHNAMW

MpaButenbctBa Poccunckon ®depgepaumm ot 07.10.2014, 18.03.2016,

23.03.2016, 12.07.2016, 03.04.2018, 16.03.2019, 31.05.2022, 10.01.2023)
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2 INEKTPOHHAA MOAEJDb CUCTEMDbI TEMNNOCHABXEHMA
FOPOACKOIO OKPYIrA PEOTUHCKUU CBEPAJIOBCKOM OBJIACTU

B paMKax pa3pa60TK|/| CXeMbl TensocHabXeHnsi B 4actu 3]'IeKTpOHHOIZ moaenu

BbIMOJIHEHbI cneayuine pa6OTbIZ

e BbIBEPKa N COOTBETCTBYHOLLAA KOPPEKTUPOBKA TPACCUPOBKU U XapPaKTEPUCTUK
TENnnoBbLIX ceTenm Mo npenoctaBrieHHbIM  AaHHbIM TennocHabxatoLen

opraHmnsauunu,

e BbIBEpPKa M COOTBETCTBYHOLLAS KOPPEKTMPOBKA MNOAKMOYEHHbIX NoTpebutenen B
COOTBETCTBUN C NpeaocTaBrieHHbIMM ©aszaMym abOHEeHTOB TensiocHabXatoLlen

opraHmn3sauuu,

° KaJ'IM6pOBKa SJ'IeKTpOHHOI‘/'I moaenn no CbaKTI/I‘-IeCKI/IM AaHHbIM N3 CYTOYHbIX

BEOMOCTEN UCTOYHMKA TEMSIOBOWN 3HEPTUMN.

AKTYyanuampoBaHHas 3NeKTpoHHasi MoAenb CUCTEMbl TennocHabXeHus ropOACKOro
okpyra PedTtnHckmn CeepparioBckon obnactn obecnedmBaeT BbINONHEHNE Bcex TpeboBaHui,
npeabsiBNgeMbIX K 3MEKTPOHHbIM  MoZensM B CoOTBeTCTBMM C  [locTaHOBMNEHWeM
MpasutensctBa P® Ne 154 ot 22.02.2012 «O TpeboBaHMaX K cxeMaM TennocHabxeHus,
MOPSAKY MX paspaboTkn U yTBEPXKOAEHUSA» (C UBMEHEHUSIMU, BHECEHHBIMU MOCTaHOBEHUSIMU
MpaButensctBa Poccuiickon ®epepaumm ot 07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016,
03.04.2018, 16.03.2019, 10.05.2022, 10.01.2023) (ganee NoctaHoBneHne):

a) rpadpmyeckoe npeacraBrieHne o6bEKTOB CUCTEMbI TEMNSNOCHAOXKEHMS C NPUBSA3KOM K
Tonorpacpu4eckon OCHOBE MOCENIEHMSl, TOPOACKOrO OKpyra W C MOSHbIM TOMONOrMYECKUM

OnncaHMeM CBS3HOCTU OOBbEKTOB;
0) nacnopTm3aunto 06 LEKTOB CUCTEMbI TEMFIOCHAOXEHNS;
B) MacnopT13aumio 1 onMcaHmne pacHeTHbIX eauHUL, TEPPUTOPUANbLHOIO AeNeHus:;

r) rMapaBnMYECKM pacyeT TENSOBLIX CETEN NMOOON CTENEHN 3aKOMbLOBAaHHOCTU, B TOM
yucne rmapaBfMHYECKMIA pacyeT NpyM COBMECTHOM paboTe HECKONbKUX MCTOYHMKOB TEMSIOBOM

OQHEepPrnMn Ha egnHyro TennoBYIO CETb;,

[) MOJEenupoBaHMNe BCEX BUAOB NEPEKITHYEHUI, OCYLLIECTBMNSIEMbIX B TEMIOBLIX CETSX, B

TOM YmcCrie NePEKtoNEHNI TEMMOBBIX HArPY30K MEXAY MCTOMHUKaMM TEMMOBOW 3HEPTUK;

65409567.0M-T1CT.003.000
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e) pacyeT 6GanaHcoB TEMNMOBOW SHEPrMW MO WMCTOYHUKAM TEMSIOBOW SHEPrMM U no

TeppuTOopManbHOMY NPU3HAKY;
) pacyeT NoTepb TEMSIOBOW SHEPTUN Yepes U30MALMIO U C yTEeYKaMKN TeNSIOHOCUTENS;
3) pacyeT nokasarenemn HageXXHOCTU TeNnocHabXeHus;

I/I) rpynnosbie U3IMEHEHUA XapPaKTepUCTUK o0bekToB (y‘-IaCTKOB TENoBbIX CeTen,
n0Tpe6|/|Tene|7|) no 3agaHHbIM Kputepudam C UeJiblo  MoAerMpoBaHNA  Pa3finyHbIX

NepCrneKkTnBHbIX BapnaHTOB CXeM TennocHabXxeHus;

K) CpaBHUTENbHbIE Nbe30METPUYECKNe rpadpukmn Ans paspaboTku 1 aHanusa cLeHapueB

NnepcrneKkTnBHONro pa3BnUTuUA TensoBbIX ceTen.

B pamMKax pa3pa60T|<M CXeMbl TensiocHabXeHnsi B 4actu SJ'IeKTDOHHOIZ mMogenun

BbIMOJIHEHbI cneayune pa60TbII

e co3gaHuMe wmogenbHoM Gasbl  —«ts 2023» - mopgenbHas ©asa no

CYLLIECTBYHOLLIEMY COCTOSIHUIO CUCTEMbI TEMMOCHABXKEHMS

e BblBEPKa N COOTBETCTBYHOLLAA KOPPEKTUPOBKA TPACCUMPOBKM U XapaKTepUCTUK
TENMOBbLIX CeTeW MO NpeaoCTaBrieHHbIM  [aHHbIM - TenrocHabxaroLuen

opraHusaumu;

e KanMbpoBKa 3MEKTPOHHOM MoAenu Mo (pakTUYEeCKUM [aHHbIM M3 CYTOYHbIX

BEOMOCTEN UCTOYHMKA TEMNSTIOBOWN SHEPIUU;

e B COOTBETCTBMM C MacTep-NnaHOM CO3[laHne NepcrekTMBHOW MoaenbHon 6asbl

Ha nepwvog fo 2038 roga — «ts_2038»;

e [ipoBedeHne rngpaBJyiIMHECKUX pacyHeToB Afid  OUEeHKM  NepCrnektmBHOIo

COCTOSIHUSA cUcTeMbI TensiocHadbxeHna go 2038 roaa.

- eeromnmcroosoc0
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3 ONUCAHME NMPOrPAMMHOIO KOMIJIEKCA

31 O6wme nonoxxeHun

B kauyectBe 6a30BOro nporpammHOro obecneveHuss Ons  peanus3auum  cos3gaHus
OMEKTPOHHOM MOAENMU CUCTEMbl TEnsnocHabXXeHUs ropoga MCMonb3oBancs MporpaMmHo-
pacyeTHbIM Komnneke ZULU.

B naHHOM pasgene npeactasneHo KpaTkoe onucaHne goyHKLMOHANbHbIX BO3MOXHOCTEN
OCHOBHbIX MOAyfien nporpammMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ans
akcnnyatauumn SM:

e cepBep reonHdopmaLmMoHHOM cuctemsl Zulu;

e WHCTpyMeHTanbHasi reoMHgopmaumoHHasa cuctema M'AC Zuly;

e [akeT pacyeToB ceTen TennocHabtxeHnsa ZuluThermo;

3.2 CepBep reonHdopmaumoHHon cucrtemsi Zulu

ZuluServer - cepep [MC Zulu, npegoctaBnslOWmMi BO3MOXHOCTb COBMECTHOMN
MHOrononb30BaTeNbCKON paboTbl C reofaHHbIMU B JlOKarbHOM ceTu U rnobanbHon ceTu
NHTepHeT.

HocTyn Kk cepBepy ocyLuectansietca Yepes npotokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb MUCKNMIOYNTE (pannoBbii OOCTYN KIMEHTa K AaHHbIM Ha cepsepe. KnveHTty
HeJOoCTyNHa MHAOopPMaLmMsa O (PU3NYECKOM XPaHEHUN OAHHbIX U OTCYTCTBYET BO3MOXHOCTb UX
HeCaHKLMOHUPOBAHHOIO U3MEHEHUS.

Takke eCTb BO3MOXHOCTb pasrpaHnynTb AOCTYMN K AaHHbIM MeXay norb3oBaTensmMu.
Cuctema napornen v npas No3BofseT NpefoCTaBnAaTb pasHbIM NOMb30BaTENAM pasfnyHble
BO3MOXHOCTU 1 OrpaHnMYeHna Ans Joctyna n paboTbl ¢ JaHHbIMMN.

MC Zulu, coxpaHsasa Bce BO3MOXHOCTU HacTornbHon Bepcumn M'IC, nmeeT BCTPOEHHbIN
KnneHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CIOW, NPOEKTbI U ApyrMe AaHHble Zulu Kak ¢
rioKanbHOM MaLUMHbI, TaK U C yOaneHHOro KOMMNboTEpPa, rae ycraHosneH ZuluServer.

[na Toro, 4tobbl nogknounMTbCa K cepBepy ZuluServer gocrtatodHo ykasaTtb ero |IP
agpec, nMbo MMa KOMMbKOTEPA B FlOKarbHOW CETU UMM Xe UMs AOMEeHa, ecnu cepBep

pacnosnoxeH B cetn NHTepHeT.

65409567.0M-T1CT.003.000
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PucyHok 3.1 - BetpoeHHbin knueHT MNMC Zulu — ZuluServer
3.21 OcobeHHocTn ZuluServer

Adpecauyusi 0aHHbIX

MC Zulu B cBoen pabote C OaHHbIMA MUCNONbL3YET NyTb K bannam CroeB., KapT,

NPOEKTOB N OpYrnX, 3TU AaHHble npeacTaBnsowmm. MNyTb k danny MoxeT ObiTb NoKanbHbIM

™mna «C:\Zulu\Buildings.b00» wunn ceteBbiM Buaa «\\server\C\Zulu\Buildings.b00». [Ons

AOCTyna e K OaHHbIM Ha cepBepe, Zulu nonb3yetcss agpecom pecypca URL (uniform

resource location) Bumpa «zulu://server/buildings.zl». ogobHo TOMy, kak Beb-OGpaysep

ncnonedyet URL anga goctyna k ctpaHuuam Beb-canta, 'MC Zulu ncnoneayet ceon tmn URL

ANg agpecaumm K gaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioee ¢ pa3HbIX cepeepoe

MC Zulu paeT BO3MOXHOCTb paboTaTe OQHOBPEMEHHO C KapTamy 1 CrOSIMU C PasHbIX

CepBepOoB M HaknaabiBaTb B OAHOM KapTe Crou C JIoKarnbHOM MaLUWHBI U CIOW C cepBepa apyr

Ha apyra B NMpoM3BOSIbHOM MOPSiAKE.

65409567.0M-I1CT.003.000
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Hanpvlmep, Ha KapTy MeCTHOCTU B BMAE CIioeB, 3arpyXeHHblX C yaalieHHOro cepBepa
(,D,OI'IyCTI/IM, n3 MHTepHeTa) MOXHO HallOXUTb T[J1laH npeanpmndatma C cepBepa OaHHOro
npeanpuatTua, a noBepx pacrosioKUTb CXeMy UHXEHEPHbIX KOMMyHI/IKaLl,I/IIZ, pacnoryioXeHHYHo

Ha KNUEHTCKOWN MaLUnHeE.

MHozononb308amersibckoe pedakmupoeaHue
ZuluServer gaet BO3MOXHOCTb OOHOBPEMEHHOIo pedakTupoBaHUA OOHUX N TeX XKe
rpa(pmqecmx N TabnM4HbIX AAHHBIX HECKOSIbKUMMK MOfb30BaTeNIsIMM. |_|pl/l 3TOM BeOeTcA

He3aBMCUMbIN 45 KaXX40ro nosb3oBatens XypHan oTkata.

Aemomamu4eckoe o6HoeIeHuUe Kapmbli
|_|pI/1 M3MEeHEeHN AdaHHbIX OOHMM U3 KIMMEeHTOB, CepBep ornoBelaeT BCeX KIMMEeHTOB,
NoNb3yKLWNXCA B AaHHbIK MOMEHT 3TUMW OaHHbLIMW, YTO npmeBoaAnUT K aBTOMaTU4eCKOMY

OOHOBMEHMIO AAHHbIX Ha KapTe.

IMy6nukauyusi 0aHHbIX

ZuluServer cnnaHupoBaH Tak, 4TOObl AaTb BO3MOXHOCTb ObICTPO M MPOCTO
ony6nmkoBaTb AaHHble, CO34aHHbIE C NOMOLLBIO HacTonbHon Bepcun MNC Zulu. dusmnyecknii
dopmaT [aHHbIX MPU 3TOM He MeHsieTcs. [JOCTaTOYHO C MOMOLUBI YTUNUTBI NOATOTOBKM
AaHHbIX UMM BPYYHYHO HACTPOUTL CCbINKM ans cepeepa ZuluServer n gaHHble CTAHOBATCSA
AocTynHbiMK B ceTu. MNMogobHo Beb-cepBepy, cepsep Zulu No 3anpocy C KIIMEHTCKOro MecTa

HY>KHOTO pecypca NpeaoCTaBuUT JaHHbIe, COMOCTaBIIEHHbIE C 3TUM PECYPCOM.

AOMuHuUcmpupoeaHue 0aHHbIX

ZuluServer NnpefocTaBnsieT BO3MOXXHOCTb pa3rpaHN4nTb AOCTYN K AaHHBIM Y HA3HauUTb
pasnuuyHble MnpaBuna M npaeBa [ocTyna K HUM. MOXHO npeaocTaBUTb Kak aHOHWMHbIN
AOCTyNna K AaHHbIM Ofs LUMPOKOW MyGnuKW, Tak M OrpaHWuMTb €ro Afisi y3Koro Kpyra
nonb3oBaTenen, OnpedenvB ONIS KaXOoro M3 HUX Kakue onepauum C AaHHbIMU emy

paspeLLeHb!.

Web-cnyx6b1 WMS u WFS
ZuluServer no3songaeT pabotaTtb C AaHHbIMK cepBepa no cneundukaumam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspaboTtaHHbimm OGC

65409567.0M-T1CT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossonsieT otobpaxaTb CNov M KapTbl CepBepa Ha KIMEHTaXx,
nopaepxmearowmx cneundpukauum WMS, B vactHocTu, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS u gp.

Web-cnyx6a WFS obecneunBaeT 4OCTYN K BEKTOPHOW U CEMAHTMYECKON MHGOpMaLmMK

cepeepa ana KnneHTos, noaaepXmnBakowmx AaHHYHO CI'IeLl,I/ICbI/IKaLI,I/IIO.

lMpocmpaHcmeeHHbIlU punbmp Kk 0aHHbIM

lMpaBa gocTtyna K cepBepHbIM AaHHLIM Arlsi NONb30BaTeNSA UK rpynbl NoNb3oBaTenen
MOXHO OrpaHn4MTb 00NacTbio, 3aA4aHHON NPOCTLIM UITU COCTaBHbLIM MOSTUTOHOM.

Ecnn BBegeHO Takoe orpaHuudeHue, TO Mofb3oBaTernb CMOXET OoTobpaxaTb Cron u

onepunpoBaTb AaHHbIMU TOJNbKO B npeaernax yKa3aHHOIZ obnactu.

Aemopu3sauyusi Windows
Mpn coegnHeHnn ¢ ZuluServer BO3MOXHO MCMNONb30BaTh y4eTHble ceeageHna Windows
Ans aBToOpM3auMM NONb30BaTeNsl Ha cepBepe, Kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>XHO NOCTOAHHO BBOAUTDL JIOTMH U NMaposib.

3.3 MHcTpymeHTanbHasa reonHdgpopmaumoHHaa cucrema NC Zulu

MMC Zulu - wHCTpymMeHTanbHasi reovHOpMaUmMoHHaa cuctemMa Ans cosgaHus
9NEKTPOHHBIX KapT, MfaHOB M CXeM, WH(OPMALMOHHO-CMPABOYHbLIX CUCTEM, BKIHOYas

MOZENMPOBaHME MHXEHEPHBIX KOMMYHMKaLUMIA Y TPAHCMIOPTHBLIX CUCTEM.

eoMHdopmaumoHHaa cuctema Zulu npegHasHadeHa pgna paspabotkn  [TUC
NPUNOXEHUIN, TPeDdyLWMX BU3yanu3aumMn MNPOCTPAHCTBEHHBLIX [AHHbIX B BEKTOPHOM U

pacTpoBOM BMAE, aHann3a nx Tonorormn n nx cBA3N ¢ CEMaHTU4eCKUMU ©a3amu gaHHbIX.

C nomowbto Zulu MOXHO co3daBaTb BCEBO3MOXHblE KapTbl B reorpadmyeckmx
NPOEKLMSIX, U MIlaH-CXeMbl, BKMHYas KapTbl U CXeMbl MHXXEHEPHbLIX CETEN C NOAAEPKKOM X
Tononormn, paboTtatb C GONbLIMM  KONMYECTBOM pacTpoB, MPOBOAUTbL COBMECTHbIN
CEMaHTUYECKUI 1 NPOCTPAHCTBEHHbIN aHann3 rpacdnyeckmnx U TabnmyHbIX 4aHHbIX, CO34aBaThb

pas3nn4yHble TeMaTn4eCkne KapTbl, OCYLLECTBIIATb SKCNOPT 1 UMNOPT AaHHbIX.

MC Zulu nossonsieT umnopTMpoBaTb [AaHHble W3 Takux nporpamm kak Maplnfo,

65409567.0M-T1CT.003.000
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nonyyeHbl BEKTOPHbIE COU C
roToBbIMM OBbEKTaMMU, NPU 3TOM BCE XapaKTEepPWUCTUKKM, TakMe Kak MacliTadb, useT u npouve
OyayT coxpaHeHbl. Ecnn k obbektam B 0OMeHHOM dopmarte Obiia npukpenneHa 6asa

OaHHbIX, TO OHa TakK XXe UMINOPTUPYETCA B Zulu.

Mommmo mmnopTa Zulu mMeeT BO3MOXHOCTb 3KCrnopTa rpadouyecknx OaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CeEMaHTUYECKUX AaHHbIX
BO3MOXEH B 3NeKTpOHHY Tabnuuy Microsoft Excel wnu ctpanvyy HTML. B cucteme Zulu
Takke MoryT 6e3 npeobpas3oBaHUs UCMOMb30BaTbLCHA OnucaTeny pacTpoBbiX OOBLEKTOB B

dopmaTax Maplnfo n OziExplorer.

eonHdopmaLmoHHasa cuctema Zulu no BHeELWHeMy Buay BecbMa MoxoXa Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTel cemenctBa Microsoft Office u numeet cxoxee obopynosaHue

MEHIO U NaHeneun MHCTPYMEHTOB.

3.31 BoamoxHoctu MNMC Zulu

Cucrtema obnagaeT LWMPOKMMM BO3MOXHOCTSIMA:

e CO3[aBaTb KapTbl MECTHOCTWN B PasfnuyHbIX reorpadpuyeckmx cucteMax KoopauvHaTt u
KapTorpadumyecknx npoekuusx, otobpaxkaTb BEKTOpHble rpaduyeckne AaHHble co
crnaxviBaHvem n 6e3 crnaxuBaHus;

e OCyLlEeCTBNATb 00paboTky pacTpoBbix m3obpaxeHun dopmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLy BCTPOEHHOIO rpadpnyeckoro peaakropa;

e 0/b30BaTbCA AAaHHLIMU C CEPBEPOB, NoaaepxuBaroLLmx cneumdukaumto WMS (Web
Map Service);

e C MOMOLLbIO CO3AaBaEMbIX BEKTOPHbIX COEB C COBCTBEHHBIM BMHApPHBLIM HOPMaToM,
obecneurBalOLMM  BbICOKYHD CKOPOCTb  paboTbl, BEKTOpU30BaTb pacTpoBble
n3obpaxeHus:;

e MpU BEKTOpM3auMM UCMOMb30BaTb Kak MPUMUTMBHbIE OOBEKTbI (CUMBOSBHbIE,
TEKCTOBble, NWHEWHble, NfowaaHble) Tak W TUNoBble OOBLEKTbI, ONUCbIBaEMble
CaMOCTOSITENBHO B CTPYKTYpe CIos;

e paboTaTb C CEMaHTUYECKMMM AaHHbIMKW, MOOKMYAEMbIMA K CrOK W3 BHELUHWUX
ncroyHmkos BDE, ODBC mnnn ADO 4vepes onucatenu 6a3 gaHHbIX (MonyyaTtb AaHHbIe
MOXHO 13 Tabnuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrmx ncrounmnkos ODBC nnu ADO);

- eseer.omniCTOO3000
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BbINOSHATL 3anpochl K 6a3aM AaHHbIX C OTOOpaXeHneM pe3ynbTaTtoB Ha kapTe (Mouck
onpeneneHHon NHopMauun, HaxoXxaeHne CymMmmbl, MaKCUManbHOro, MMHUMAarIbHOro
3Ha4vyeHusd, u T.4.);

BbINOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO OObEKTaM KapTbl B COOTBETCTBUM CO
cneundmkauuamm OGC;

co3gaBaTb Mogenb penbeda MECTHOCTUM U CTPOUTbL Ha €€ OCHOBE M3OSIMHUW, 30Hbl
3aTonneHus npodunm 1 pactpbl penbeda, paccymTbiBaTh NAOLWAAN N OObEMDI;
3KCMOpTMPOBaTb [aHHble M3 CeMaHTMdeckon ©0asbl MM pesynbTaTbl 3anpoca B
3ANeKTPoHHyto Tabnuuy Microsoft Excel nnm ctpannuy HTML;

[MporpaMMHO MM NO CeMaHTMYECKNM AaHHbIM CO34aBaTb TeMaTUYECKME pacKkpacku, C
MOMOLLIbHO KOTOPbIX MEHSIETCS CTUIMb OTOOpaXKeHNs 0O BHEKTOB;

BbIBOAWTb 41151 BCEX OOBEKTOB CMNOSi HAAMUCU U OMPKK, TEKCT HaZNMCU MOXET Kak
OGpaTbCs M3 ceMaHTUYeckon 6asbl AaHHbIX, Tak M NepeonpeaensiTbCs NPorpamMmmHo;
oToOpaxaTb  00bekTbl crnoss B ¢opmate  nceBgo-3D  nossonsitoLlem
BM3Yyanu3MpoBaTbCA OTHOCUTESbHbIE BbICOTbI 06 BEKTOB (Hanpumep, BbICOTbl 34aHWUI);
cosgaBaTb W ucnonb3oBaTb OUBNMOTEKY rpadyeckux SrNeMeHTOB  CUCTEM
TennocHabXeHnsa 1 peXXMMoB UX (PYHKLIMOHNPOBaHNS;

co3gaBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHMKaUMW C aBTOMaTU4eCKUM
hopMMpOBaHNEM TOMOSOMMN CETU Y COOTBETCTBYIOLLMX 6a3 OaHHbIX;

N3MEHATb TOMOMOMMIO CETEN N PEXNMbI PpaboThbl €€ 9NEMEHTOB;

peluaTtb Tornonornyeckne 3agadm (M3MeHeHNe COCTOSAHMS OOBLEKTOB (MEPEKIOYEHMS),
MOUCK OTKITHOYalLWMX YCTPOMCTB, MOMUCK KpaTyaulumx nyTen, MOUCK CBA3AHHbIX
06BHEKTOB, NOUCK KOMeL,);

Anst BbICTPOro NepeMeLLeHNs B HY)XHOE MECTO KapTbl YCTaHaBnMBaTb 3aKragku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpederieHHbIM MaclTaboMm oTobpaXkeHus U
3aKnagka Ha onpefeneHHbin OObekT crosi (BecbMa YyOoGHO, ecnn OObekT -
ABVDKYLLIMICS MO KapTe));

C TMOMOLBIO MNPOEKTOB packpbiBaTb CTPYKTYpy TOrO WM  MHOTO OOBEKTa,
N300paXKeHHOro Ha KapTe CXxeMaTUYHo;

co3gaBaTb MakeTbl NevaTy;

nMnopTMpoBaTh rpadmnyeckme gaHHble n3 Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

akcnopTuposaTtb rpadmyeckne gaHHele B Mapinfo (MIF/MID), AutoCAD Release 12

(DXF), ArcView (SHP) n Windows Bimmap (BMP);

65409567.0M-T1CT.003.000
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e Co3gaBaTb Makpockl Ha a3blkax VB Script nnu Java Script;
e OCYLLECTBMATb MPOrpamMMHbIA OOCTYN K OaHHbIM 4epe3 OObeKTHyt Mogenb Anis
HanmMcaHusa co6CTBEHHbBIX KOHBEPTEPOB;

e CO3gaBaTb COOCTBEHHbIE MPUITOXEHUS, paboTatoLme nog ynpasneHnem Zulu.

3.3.1.1 Opranunsaumsa rpacpmuecKkmx gaHHbIX

pachmyeckne OaHHble OpraHM3oBaHbl MOCNONMHO. Cnon  sBNAeTCA  OCHOBHOM
WH(POPMALIMOHHOM  eavHUUen cuctembl. Kaxabil OOBLEKT Crnosi uMeeT  YHWUKamnbHbIN

noeHtndukatop (ID nnu «knoyy). MNMoaaepxmeaemMble TUMbl COEB:

e BEKTOpHbIE Crou;
e pacTpoBble Crnou;

e cCriou penbega;

e cron WMS (Web Map Service).

BekmopHbie criou

BekTopHble crion umeloT cobCTBEHHbIM BUHAPHLIN hopMaT AaHHbIX, YTO obecneynBaeT
BbICOKYD CKOpPOCTb paboTbl rpaduyecknx u TOMOMOrMYEeCcKUx anroputmoB. Kmeetcs
BO3MOXHOCTb NPOrpaMMHOro AOCTyMna K AaHHbIM Yyepe3 OObEeKTHY0 MoAeNb AN HanMcaHus

COBCTBEHHLIX KOHBEPTEPOB.

OBGBbEeKTbI BEKTOPHOIO Crost AENATCS Ha NPocTble (MPUMUTUBLI) U TUMOBbIE

(knaccmndurumpoBaHHbie 0O6BEKTDI).
MpUMUTVBBI MOTYT ObITb:

e TOYeYHble (MUKTOrpaMMbl UM KCUMBOSbI»);
e TEKCTOBbIE;
e JIMHEWHbIE (TMHUW, NONUITNHWN);

e nnowagHble (KOHTYPbI, NONMKOHTYPbI).

TunoBble O0OOBLEKTbI OMUCLIBAOTCA B OMONMOTEKe TUMNOB OOBLEKTOB. Kaxabi Tvn
ONMUCbIBAET MOWAAHON, NMMHENHBIA UM CUMBOJSbHbLIA TUNOBOW rpadonyeckun o6beKT, MeeT
nonb3oBaTenbCckoe Has3BaHWEe U MOXET ObITb CBsI3aH C COOCTBEHHOM cemaHTu4Yeckor 0asomn

JaHHbIX.
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Kaxxgbih TMn 0Obekta MOXeT WMETb HECKOSbKO pexmmoB, KOTOopble WMET
noJyib3oBaTesibCKOe Ha3BaHWe, W 3adaloT pas3finvHblie cnocobbl OTO6pa)KeHVIFI AJaHHOro

TUMNOBOro OObEKTA.
TunoBble 06BLEKTLI MOTYT ObITh:

e TOYeYHble (MMKTOorpaMMbl UNIN «CUMBOSbI»);
e JIMHENHbIE (JIMHUW, NONNINHUN);

e nriowaaHble (KOHTYPbI, MOSIMKOHTYPbI).

ATpI/I6yTI/IBHbIe nnn ceMaHTn4yeckne AaHHbleé BEKTOPHOIo CrioA XpaHATCA BO BHELUHEM
NCTOYHUKE OaHHbLIX N NOAOKINKYaTCA K CITOH0 4Yepes3 COOCTBEHHbLIN onucaTernb 6a3bl AaHHbIX. K
OQHOMY CJ10l0 MOXET ObITb NOAKITHOYEHO nonepemMeHHO npoun3BoJyibHOE YMUCITI0 CEMAaHTUYECKNX
0a3 AaHHbIX. an/IMI/ITI/IBbI Nnonb3yrTCA obwen cemaHTnyeckon 6a3on OaHHbIX, TUMOBbIE
00beKTbl - COBCTBEHHOW ANA KaXkaoro tumna (O,El,HaKO Ana pa3HbIX TUNOB MOXHO MOOKMIOYNTb

OOHY 1 Ty e 6aasy).

Pacmpoenblie criou

PacTtpoBbiM croem MoXeT ObiTb MO0 OTAENbHbLIM PacTPOBbLIM OOBLEKT, NIMBO rpynna
pacTpoBbIX 06LEKTOB. PacTtpoBas rpynna MOXeT cogepkaTb NPOU3BOSIbHOE YNCIO PacTpPOBbIX
OOBbEKTOB MMM BIOXEHHbIX PacTPOBbIX rpynn. YMcno pactpoB B Crioe OrpaHMYeHo Nullb

AVCKOBbIM NMPOCTPaHCTBOM (Zulu cnpaBnsieTcs ¢ NoNeM N3 HECKOMbKUX ThICSY pacTpoB).

MoppepxuBaemble popmatsl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucremamm KoopavHatr M Kaprorpaduueckmmm

NPOoeKuuaMMH

pacdhmyeckme [aHHble MOryT XpPaHUTbCS B pPasfUYHbIX CUCTEMax KoopauHat W

oTobpaXxaTbCsi B pasfnNyHbIX MPOEKLMSIX TPEXMEPHON NOBEPXHOCTU 3eMIM Ha MIIOCKOCTb.

CucTema npeanaraetT Habop npegonpedeneHHbIX cucTtem kKoopauHat. Kpome Toro
norb3oBaTeslb MOXET 3aaTb CBOK CUCTEMY KOOPAMHAT C MHAMBMAYaIbHbIMU NapamMeTpaMm

ANs nogaepxmBaeMblX CUCTEMOWN NPOEKLMN.

B 4yacTHOCTM 3Ta BO3MOXHOCTb MO3BONST, MPWU M3BECTHbIX MNapameTpax (Krovax

nepexo,u,a), npmnB4A3biBaTb JaHHbIE, XpaHALLMNECA B MECTHOM cucteme KoopauHaT, K OfHOW 13
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rnobanbHbIX CUCTEM KoopauHar.

[laHHbIE MOXHO nepenpoeunpoBaTb 13 O[HOW CUCTEMBI KoOopauHaTt B APYryto.

3.3.1.3 OpraHumsaumsa ceMaHTUUYeCKMUX AaHHbIX

CemaHTUYeckMe [OaHHble MOAKMIYaOTCS K CrOK M3 BHELHWX UCTOYHMKoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) nnn ActiveX Data Objects

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

e Tabnuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e apyrue ncrtoyHmkn ODBC unun ADO.

Umnopm/3kcnopm GaHHbIX
Bo3amoxkeH MMMNOPT/3KCNOPT AaHHbIX B CrieayoLlme dopmMarThbl:

e Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e OkcnopT kapTbl (Windows Bitmap (BMP));

e Jkcnopt cemaHTu4ecknx aanHbiX (Microsoft Excel, HTML, TekcToBbIn hopmar).

3.3.14 MpeacraBneHve pgaHHbIX HA KapTe

KapTta mMoxeT coaepxaTb NPOM3BOSIbHOE YMCIO rpaddnyecknx CrioeB - OOHM U Te e
rpadmyeckme crov MoryT ObiTb MOMeLLeHbl B pasHble KapTbl C Pa3HbIMU HACTpOMKaMu
oTobpaxeHusi. KapTa nmeeT BO3MOXHOCTb 3afaHusi MOSb30BaTENbCKOrO MMEHM, LiBeTa dhoHa

M MacLUTaOHOW CeTKW.

[aHHble, XpaHSALMXCS B pasHblX CUCTEMax KOOpAMHAT, MOXHO OTobOpaXkaTb Ha OOHOW

KapTe, B OOHON M3 KapTorpadunyecknx npoekunn. MNpn aTom nepecyet KoopauHaTt (ecnm oH

TpebyeTcs) M3 ogHOro AaTyma B APYron M U3 OAHOWM MPOEeKUUM B OpYryto NpousBoaMTCst Npu
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oToGpaxxeHUn "Ha nety".

an/IMI/ITI/IBbI MOryT UMeTb nHamBnayaribHble CTUINMn OTO6pa)KeHVIFI (Ll,BeT, CTUIb, TOJNLWHMHA
NNHWIA; UBET U CTWMb 3arnuBKY; NMUAKTOrpamMmma; cbopmaT TeKCTa). TunoBble O0ObEKTHI UMEKT
CTWUIb B 3aBUCMMOCTU OT pexnma (COCTOFIHVIFI), KOTOprVI onpependeTca B omnbnunotekn TMNOB
obbekToB crosi. CTunb NMPMMNTUBOB MOXET nepeonpenendarb KapTOVI - and Bcex npuMmnTnBOB

MOXXHO NMPpUHyANTEITbHO 3aaTb OAUH CTUIb.

CTnnb OOBLEKTOB MOXHO MEHSTb C MOMOLLBIO TEMaTUYECKUX pacKkpacok. |_|pl/l 3TOM

packpacka MOXeT ObITb CO34aHa Mo CEMaHTUYECKUM JaHHbIM Un nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOOUTL AN BCEX OOBLEKTOB CNosA Haanucu unm 6I/IpKI/I. TekcT
HaannMcn MoOXeT 6paTbCFI N3 cemaHTnyeckon 6asbl OaHHbIX. TEeKCT HaanMcu Takke MOXeT
nepeonpenendaTtbCA nporpamMmmMHoO. EI/IpKI/I reHepunpyrTcd aBToOMaTU4eCkKn, HO MOIyT MOTOM

paccTaBnATbLCA NOJib3oOBaTeNieM B HY>KHOE pacnoJioXKeHne n B Hy)KHOf/1 opueHTauunn.

[ns 6bICTp0F0 nepemMelleHna B Hy>kHoe MeCTO KapTbl MOXHO yCTaHaBITMBaTb 3aKIaAKu.

3aknagka Ha TOYKy Ha MECTHOCTM C onpeaeneHHbIM MaclTabomM oTobpaxeHus.

KapTy MOXHO nedaTaTtb C pasnuMyHbIMK ONUUSMU (Ha OOHOW CTPaHWULE UMM HECKONbKUX
cTpaHuuax, B 3aAaHHOM Maclutabe unu Bnucas B 3aaaHHble rabapuThl, Ha CTpaHuLUax Ans

nocneayroLen CKNenkn n 1.4.).

3.3.1.5 Opranunsaumna Kapr

MmeeTcss BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObeOUHEHHble 06Llen
TemaTnkon. COBOKYMHOCTb KapT, 06 beAMHEHHBIX OOLLMM NONb30BaTENBCKUM UMEHEM U, ECIN
TpebyeTcs, HabopoM MepapXMYECKMX CBSA3EM MeXOy 3TUMU KapTamu, nNpeacTtaensieT cobon

MPOEKT.

B pamkax npoekta kapTbl MOXHO CBSi3blBaTb MeXay COOOM C MOMOLLBIO MMMEepPCChINOK.
['Mnepccbinka onpegensieTcsa OoT obbekta B OOHOM KapTe K APYroM KapTe C yKa3aHueM

MECTOpPACIONOXEHNA N macwTaba.
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3.3.1.6 PepaktupoBaHue o6bexKToB

ﬂ,]’lﬂ penakTnpoBaHna U BBoOa obbekToB npeaycMoTpeHbl:

e BO3MOXHOCTU BBOAa U pedakTUnpoBaHUA:

BBO/, C 9KpaHa MbILLKOW

BBOZ, NO KOOpAMHAaTaM C KrnaBuatypbl
TpaccupoBKa JIMHUN

aBTO3aMblKaHMEe KOHTYPOB
Bblpe3ka/konupoBaHme/BCcTaBka - AybnuposaHme

NMOBOPOT OObEKTA.

e onepauun oTMeHbl/Bo3Bpata aevnctens (Undo / Redo).

® pedakTnpoBaHue rpynnbl 00BbEeKTOB:

yAaneHue - nepeMeLLeHne;
aybnvposaHue;

MOBOPOT - Bblpe3ka/KonMpoBaHne/BCTaBka.

e penaKkTUpoBaHWE 3MNEeMeHTOB 06beKTa:

nepemMeLleHne/yaaneHme/BCTaBka y3rnos;
nepemMelleHne/yaoaneHme pebdep;

pa3breHne yyactka CMMBOSIbHbIM OO BEKTOM.

e TpaHcdopMaums.

3.3.1.7 BexTopHblie oBeprierHble onepauum

OBeprieii - onepaums HanoXxeHus Apyr Ha Aapyra AByx unv 6onee crnoes, B pesynbTaTte

KoTOopomn obpasyeTcs OaVH NPOU3BOAHbIN Criown, coepxaLumin KOMMO3NLMIO

MPOCTPAHCTBEHHbLIX OOBLEKTOB MCXOAHbLIX CMOEB, TOMOMOMIO 3TOM KOMMO3ULMMA U aTpubyThl,

apuMeTUYECKN NN NOTUYECKN NPOU3BOAHbBIE OT 3HAYEHWIA aTPUOYTOB MCXOAHLIX OO HEKTOB.

MooaepkuBatoTcs crieayolme BEKTOPHbIE OBEpneiHble onepauum:

e 00beavHeHne 06bEKTOB C HacnenoBaHneM ID (yHUKanbHOro naeHTudmkaTopa);

e paszbeauHeHne OObEKTOB,

e pasgerieHne ogHoro obbekTa rpynnon 06 HEKTOB;

e Bblpe3ka 13 0gHoOro obbekTa obnacTu rpynnbl OO LEKTOB;
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e OTpe3aHne obbekTa BHe 061acTy rpynnbl ApYrMx 06 beKTOoB;
e y3riOBaHUE;
e BydepHble 30HbI;

® [OCTPOEHNE KOHTYPOB MO CETU.

3.3.1.8 KoppexTtupoBka pacrtpos

B cucteme peanusoBaHa KOPPEKTUPOBKA pPacTpoBbIX (alnoB, coaepXalimx
CKaHMPOBaHHY0 C MMaHLIETOB TOMOOCHOBY. KOppeKTUpoBKa WCKaXEHWI CKaHMPOBaHUS
NPOM3BOAUTCA MO TOYKaM pacTpa, KOOPAMHATbl KOTOPbIX M3BECTHbI. Kak MMHMMYM OOKHbI
ObITb M3BECTHbI YETbIPE TOYKU, ONpeaensioLLmMe YrTbl NnaHweTa.

Mpoueaypa KOPPEKTUPOBKM co3aaeT HOBbIN PacTp, Yribl KOTOPOro COBMaaaroT C yriamm

nraHweTa, T.e. npoueaypa KoOppeKTUPOBKU o6pe3aeT OTCKaHMpOBaHHbIE, HO NNLLIHWE, NonA.

3.3.1.9 MopenupoBaHMe ceTem M TONOoJIorMYecKme 3apaum Ha ceTax

Hapsgy ¢ o06biuHbiM ans TUC pasgeneHvemM OOBLEKTOB Ha KOHTYpbl, JIOMaHble,
KOMOMHNPOBAHHbIE KOHTYpPbl, KOMOMHMPOBaHHbIE NOMaHble, Zulu noaaepXuBaeT JIMHENHO-

Y3I10BYIO TOMNOJOIN0, 4YTO NO3BOJIAET MOAerimpoBaTb NHXXEHEPHbIE CETU.

Hapsay ¢ 06bl4HbIM anis TUIC pasgeneHvemM o6beKTOB Ha KOHTYPbI, SIOMaHble, CUMBOSbI,
Zulu noggepkvBaeT  NIMHEMHO-Y3MOBYHO  TOMOSMOMMK0, YTO  MO3BONAET  MoLenvpoBaTtb
WHXXEHEpPHbIE N apyrve ceTu. Tonorormyeckasa ceteBas MoAernb npeacraBnsieT cobown rpad
ceTn, y3namm KOTOPOro SBMSKOTCS TOYeYHble OOBbEeKTbl (KOMOALbI, WUCTOYHUKW, 3a0BVIXKKW,
PyOUnbHUKN, NEPEKPECTKM, NOTpebutenn n T1.4.), a pebpamm rpada sABMATCA NIMHENHbIE

06bekTbI (kabenu, TpybonpoBoabl, y4acTKM AOPOXKHOM CETU U T.4.).

TononornyeckMn pefakTop C€o34aeT MaTtemMaTuyeckyro Mogenb rpada cetu
HEenoOCPeACTBEHHO B Mpouecce BBoAda (pycoBaHust) rpadunyeckon nHgopmauun. Mcnonbays
MoZ€efNb CETU MOXHO peLuaTb psif TOMONOrM4ecknx 3agad, NoOUCK KpaTyanwero nyTu, aHanus
CBA3HOCTW, aHanuM3 Kosiel, aHanu3 OTKMIOYEHWIA, MOUCK OTKIYaloWmUX YCTPOUCTB U T.A.
MOXHO MEHATb COCTOSIHUSI OOBEKTOB (MEpPEKMoYEHMs) C NOCneayowmM aBTOMaTUYECKUM
OOHOBMEHMEM COCTOSHUSI BCe ceTu (Hanpumep, BKIIOYEHME/BLIKITIOYEHNE  3a0BWDKKU
TpybonpoBoAa) BbINOMHATL MOWUCK  OTKIHOYALWMX YCTPOWCTB  (hopMupoBaHME — crmcka

06BEKTOB, MMEIOLIMX MNPU3HAK «OTKMYatoLee YCTPOWCTBO», MPU OTKIOYEHUN KOTOPbIX
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BblOpaHHbIA OOLEKT TakKe MNEepeBOAMTCS B COCTOSIHME «OTKIMOYEH»), KpaTyaulumx nyTen
(HaxoOuTb KpaTyaWLMiA NyTb MO CETU MeXay BblOPaHHbIMU y3ramy C Y4EeTOM HamnpaBneHui
YYacTKOB), CBSI3aHHbIX OOBLEKTOB (HAxXOOWUTCH MHOXECTBO OOBLEKTOB CETWU, AOCTUXUMBIX U3
BblOpaHHOrO Yy3na CeTW, OOCTWKUMOCTb MOXET onpedensitbcs 6e3 yyeta HanpaBreHust
Y4acTKOB, C Y4€TOM M MPOTUB HaMNpaBreHWs1 y4acTKOB), UCKaTb BCE KofbLila CETU, B KOTOPbIE

BXOOAT BCE Bbl6paHHbIe 00BbEKTHI.

CeTb BBOOMTCA KaK COBOKYMHOCTb TUMOBbBIX TOYEYHbIX OOBLEKTOB, COEOMHEHHbIX
TUNOBLIMU JIMHENHBIMM  ODBbEKTAMK, WUMEKLWMMM MPU3HAK  «yyacTtok». WHdopmaums o
Tononornm hopmMmnpyeTcs aBTOMaTUYECKM - €CNN «NOTAHYTb» 3a y3en unu pebpo, cBsA3aHHbIe
00bekTbl Takke nepemellaoTcs. OO6beKkTbl CETU MOXHO OTKPEMNNATb M 3aHOBO MPUKPENNATb

Apyr K apyry ogHM ABM>XEeHNEM MbILLIKA.

Mogenb cetn Zulu sBnsieTca OocHOBOW Anst paboTbl MOLYMS PACHETOB MHXEHEPHbIX

ceten ZuluThermo.

3.4 MHcTpymeHTanbHasa reonHdgpopmaumoHHaa cucrema NC Zulu

Moaynb ZuluThermo no3BonseT cos3faTb pacYeTHYK MaTeMaTU4ecKytd MOAEfNb CeTwn,
BbIMOMHUTL  MAcrnopTM3auuio CeTM, W Ha OCHOBE CO34aHHOM MOAEeNW  pellatb
WH(OPMALIMOHHbIE 33adauyn, 3adayn TOMONOrMYEecKoro aHanmsa, U BbINOMHATb pPasfnyHble

TennorngpasJjitdyeckme pacyeThbl.

Pacquy noanexart TYNnMKoBblE W KOJbLEBbIE TErjioBblie CeTW, B TOM 4YUCNE C
NnoBbICUTENIbHbIMW HaCOCHbIMUA CTaHUnAaAMU n apoccenmpyrowmmMmn yCTpOVICTBaMVI,

pa60TalOLIJ,VIe OT OAHOIo UM HEeCKOJbKNX NCTOYHUKOB.

Mporpamma npegycMaTpuBaeT TeNnOrMapaBiMYECcKUn pacyeT C npucoeavHeHneM K
CeTU MHAMBMAyanbHbIX TennoBbix NyHKTOB (ATT1) n ueHTpanbHbix TennoBbix nyHkToB (LITTT)

MO HECKOSIbKMM AECATKaMM CXEMHbIX PELLEHWIA, MPUMEHSIEMBIX Ha TeppuTopun Poccun.

PacuyeT cuctemM TennocHabXeHnst MOXXET MPOU3BOANUTLCS C YYETOM YTeuek 13 TENSIoBoi
cCeTn 1 cucteM TennonoTpebneHus, a Takke TENsoBbIX NOTepb B TpybonpoBoaax TensioBoi

CeTn.

Pacyet TennoBbIx noTepb BeOeTcHd nmbo no HOPMAaTMBHbLIM MNOTEPAM, nmbo no

dhaKT4ECKOMY COCTOSIHUIO U3OMALIMNA.

PacyeTtbl ZuluThermo moryT paboTaTb Kak B TECHOM MHTErpauumn ¢ reonHdopmMaLMoHHON
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cuctemon (B Buage mopynsa pacwupenuns TUC), Tak 1 B Buae OTAENbHOW OUBNMOTEKM

KOMIMOHEHTOB, KOTOPbIE MO3BOJIAKOT BbIMNOJIHATL pac4eTbl U3 I'IpI/IJ'IO)KeHI/IIZ nonb3oBaTenen.

CocraB 3agau:

e MOCTPOEHNE pac4HeTHON MOAENN TEMMOBON CETH;
e nacnopTusaums o6 bEKTOB CeTH;

e Hanago4HbI pacyeT TENNOBOW CETH;

e MOBEPOYHbIN pacyeT TEMNOBOW CETH;

e KOHCTPYKTOPCKUI pacyeT TEeNsI0BON CETU;

e pacyeT Tpebyemon TemnepaTypbl Ha UCTOYHUKE;
e KOMMYTaAUMOHHbIE 3a4a4u;

e OCTPOEHMNE NbE3OMETPUYECKOIO rpadomka;

e pacyeT HOpMATUMBHbIX MNOTEPb TEMNMa 4epe3 N3onAauuto.

3.4.1 MocTpoeHme pac4yeTHOM MOoAEenmu TennoBOMU ceTH

Mpn pabote B reoMHOPMaUMOHHOM CUCTEME CEeTb AOCTAaTOYHO MPOCTO U ObICTPO
3aHOCUTCA C MOMOLLBIO MbIWKKM MM Mo KoopauHaTtam. [pu atom cpasdy dopmmpyeTca
pacyeTHas Mmogenb. OcTaeTcs NUWb 3aaTb pacyeTHblE MapameTpbl OOBLEKTOB M HaxaTb

KHOMMKY BbIMNMOJIHEHNA pacyeTa.

MaTemaTunyeckass Modenb CeTu AOns NPOBEAEHMSI TEMNOrMapaBrMYecKMX pacyeToB
npeactaBnseT cobor rpady, roe agyramu, COeauMHSIIOWMMM  Y3nbl, SIBASIOTCA  Y4aCTKu

TpybonpoBoaoB.

YyacTtok n3obpaxaeTcs OgHOW NUHMEN, HO MOXET O3Ha4yaTb HECKONbKO COCTOSIHUA,

3aaBaeMbIX pa3HbIMU peEXMMaMU:

Pesgmi | ————te——  EEIFOMEH

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

Peszma 4 OTETHOSEH TI0 AR [EDET

PﬂcyHOK 3.2- I/I306pa)KeHMe HECKONbKNX COCTOSIHUMN Yy4acCTKOB, 3ajaBaeMbIX pasHbIMN peXnmam
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OTO BHELLHee npencrasrnieHne ceTu. I'Iepep, Ha4alioM pacyeTa BHeELUHee rnpeacraBlieHne
ceTn, B 3aBUCUMOCTU OT TUMNOB N PEXUMOB 3JIEMEHTOB, COCTaBJIAOLLNX CETb, rlpeo6pa3yeTcs=|

(KO,D,I/IpyeTCFI) BO BHYTPEHHEeE npeacrasrieHne, no KOTopomy 1 npoBOONUTCA pacyeT.

npOCTbIM y3rioM B MoAeSIn CHUTaeTCA nobon y3€eIl, 4bM CBOWCTBa chneumanbHO He
OroBOpeEHbLI. npOCTOﬁ y3e5n CNyXUT TOJNbKO AN1A COeANHEHNUA y4aCTKOB. Takumm y3namum and
Modenn 4ABIAOTCA TennoBble KaMepbl, OTBETBIIEHWA, CMEHbl OMaMeTpoB, CMEeHa TuMa

NPOKIagkn nnn tmna n3ondaunm n T1.4.

Bo BHyTpeHHen KoaupoBKe Takue y3nbl NpeBpaLatnTca B ABa y3na, OauH B nogaroLem
Tpybonposoae, Apyron B o6paTHOM. B kaXxgom y3re MOXHO 3a4aTb CNMB BOAbI U3 NOAAOLLENO

n/vinn n3 obpatHoro TpybonpoBoaOB.

|_|0Tpe6I/1TeJ'|b TEennoBoun SHEeprmn Xapakrepusyetcd pacyHeTHbIMM Harpy3kammn Ha
cucrtemMmy oOTorJieHnd, CcucrtemMy BeHTUNAUMM u CUCTeMy ropddvero BOOOCHabXeHust W
pac4eTHbIMM TeMnepaTtypamMmn Ha BXoade, BbiXoae I'IOTpe6VITeJ'IFI, n pacquHon TeMHepaTyp0|7|

BHYTPEHHEro Bo3ayxa.

B ogHonvMHenHoMm npeactaBneHMn noTpebutenb - 3TO Y3f0BOM 3fEMEHT, KOTOpPbIN

MOXET ObITb CBA3aH TONbKO C OOHUM Yy4aCTKOM.

BHyTpeHHAs KoaupoBKka noTpebuTens CyLeCcTBEHHO 3aBUCUT OT €ro  CXembl
npucoeanHeHnss K Tennoso cetn. CxeMbl MOryT OblTb 3reBaToOpHble, C HACOCHbLIM
CMeLleHneM, C HE3aBUCUMbIM NPUCOEAMHEHMEM, C OTKPbITLIM UK 3aKpbITbiM OTOOPOM BOAbI
Ha BC, c perynstopamn TemnepaTypbl, OTOMMEHNs, pacxoda U T.4. Ha AaHHbIi MOMEHT B

pacropsPKeHNM Nonb3oBaTens 46 CxeM NPUCOEANHEHMS NoTpedbuTenen.

Ecnv B 30aHnM HeCKOmnbKO Y3rnoB BBOAA, TO OOBEKTOM «MOTpebuTenb» MOXHO onucaTb
Kaxxabl BBoA. B Toxe Bpemsi Kak oauH NOTpebuTenb MOXHO onmcaTb Lenblid KBapTan unm

3aB0OA, 3a4aB Ans Takoro notpedutens 0606LEeHHbIE TENSOBbLIE HArPy3Ku.

O600uweHHbIM NOTpebutens - 3TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo

noTpebnsemMbiM pacxogom, NMnMbo pacxod obyCrnoBneH 3a4aHHbIM COMPOTUBIIEHNEM y3na.

Takon o6bekT ygoBGHO Mcnonb3oBaTb, KOrga BO3HMKAET HeoOXoAMMOCTb paccumTaThb
rMapaenuky cetn 06e3 uHopmauMu O TennoBbIX Harpy3kax M KOHKPETHbIX CXemMax
npucoeanHeHnst noTpebutenen K TENNOBON ceTn. Hanpumep, npy pacyete MarncrpanbHbIX
ceTen MHopMaUmM O KBapTarbHbIX CETAX MOXET He ObiTb, @ ANs OUEHKM NOTEPb Hanopa B
MarucTpansx AocTatodHO 3agaTb 0600LeHHble pacxodbl B TOYKaX MPUCOEOUHEHMS

KBapTaroB K MarmcTpanbHON ceTu.
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B ogHonnHenHom nsobpaxeHnn He TpebyeTca nogknodatb 0606LEHHbIM NOTpedbuTens
Ha OTAEeNbHOM OTBOASLLEM Yy4acTke, Kak B cryyae npocToro notpedutens. To ectb B 3T0T
y3er MOXeT BXOAUTb W/1nn BbIXOAUTb Ntoboe KONMYECTBO y4aCTKOB. OTO NO3BONAET ObICTPO U

y,D,O6HO, C MUHMMal1bHbIM KOJIN4ECTBOM UCXOOHbIX AAHHbIX.

I
b ¢ o

HMCTOMHMK 060Gl eHHbIe NOTReGHUTENH

PucyHok 3.3 - O6006LueHHbIM noTpebutens

LTI - 310 y3en AOOMOMHUTENBHOIO pPerynMpoBaHUa W pacnpedesieHnsa TensioBou
3Heprun. Hanuume Takoro yana nogpasymeBaeT, YTO 3a HUM HaxOAauTCs TYNMKOBasi CETb, C
nHameBmayaneHbiMn notpebutenamu. B LITI MoxeT BXOAUTb TOMbKO OOUH Y4aCTOK M TOSbKO
OLVH Y4aCTOK MOXET BbIXOAUTb. [pruyem BXOAsLWMA y4aCcTOK NOeT CO CTOPOHbI MarnucTpanu, a
BbIXOASLMA Yy4acCTOK BedeT K KOHEeuYHbIM noTpeburtenam. BHyTpeHHss koauposka LITTI
3aBUCUT OT €ro CXeMbl MPUCOEOUHEHMS K TEMNSoBOM CeTU. OTO MOXET OblTb rpynnoBou
anesaTop, rpynrnoBO HACOC CMELLIEHUS, HE3aBUCUMOE MOAKIHYEHME pynnbl NoTpeduTenen,
bonnepbl Ha MBC u T.4. Ha gaHHbIN MOMEHT B pacnopsbkeHun norb3oBaTend 37 CXem

npucoeamHeHus LITTI.

MarucTpans
r
r
r
r

PucyHok 3.4 - LITN

lMepembluka MO3BOMSET CMOAENUMPOBATL YYACTOK, COEAMHAILLMIA Mogalowwmi U1
obpaTHbIn TpybonpoBoabl. B 3TOT y3en MOXET BXOAUTb U/WMK BbIXOAUTb fob0e KOnmM4ecTBo

Y4aCTKOB.
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PucyHok 3.5 — MNepeMbluka

Tak kak nepemMblyka B OAHONMMHENHOM W300paXeHuu npeacraBreHa y3nom, To Ans
MOLENMPOBaHUSA COeOUHEHUS Mexay nogalwmm TpybonpoBoAOM OAHOMO y4yacTka W
obpaTHbIM TPYHOMPOBOAOM APYroro y4yacTka OAHOro AfleMeHTa «nepemMblvkay HegoCTaTOuHO.

MoHagobATcs elle ABa ydacTKa: O4WH TOMbKO NOAAOLLMIN, OPYTOM - TONbKO 0OpaTHbLIN.

PucyHok 3.6 - CoegmHeHne mexay nogaroLmm TpyoonpoBoaoOM OQHOro yYacTka M o6paTHbIM TPySonpoBoaoM
Apyroro y4yactka

HacocHas ctaHuusi B O4HONIMHEVMHOM W300paXXeHnn NpeacTaBnsieTcss ogHMM y3rom. B
3aBMCUMOCTWN OT TabNM4YHbLIX MAapaMeTPOB 3TOrO y3ria HacoC MOXET ObiTb YCTaAHOBMEH Ha
nogarowiemMm unn obpatHom TpybonpoBoae, NMbo Ha obomx TpybonpoBogax OAHOBPEMEHHO.
[nsa 3agaHnsa HanpaBneHus 4eNCTBMSA HAcoca B 3TOT Y3er TONbKO OONH y4acToK 06s13aTenbHO

OOJPKEeH BXOOAUTb 1 TOJNIbKO OAMH y4aCTOK OOJDKEH BbIXOAUTD.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc MoxHO mMoAdenmpoBaTb ABYMA crnocobamn: nNMbo Kak naeanbHoe yCTpOVICTBO,
KOTOpOE U3MEHAET OaBlieHNE B prGOHpOBO,D,e Ha 3alaHHYO BEJIUHUNHY, nmbo Kak yCTpOIZCTBO,

paboTatoLLee C y4ETOM pearibHOM HanopHO-PacXoAHOM XapaKkTepUCTMKN KOHKPETHOMO Hacoca.

B nepeoM crnyyae npocTo 3agaetcs 3HauyeHVWe Haropa Hacoca Ha nogarolemMm uunum
obpaTtHoMm Tpybonposoae. Ecnu sHayeHve Hanopa Ha 0gHOM U3 TPyGoNPOBOAOB PaBHO HYIHO,
TO Hacoc Ha 3ToM TpyGonpoBoAe OTCYTCTBYET. ECnn 3HauyeHne Hanopa oTpuuaTtenbHo, TO 3TO

O3Ha4aeT, YTo Hacoc paboTaeT HaBCTPeYy BXOASLLEMY B HETO y4acTKy.

H=10n H=-10n
H=-—10n H=10n
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PucyHok 3.8 - Nbe3omeTpuryeckue rpadvkm

Ha pucyHke BUAHO, KaK pasfnvyHblie HanpaBreHUsl y4acTKOB, BXOASALUMX U BbIXOAALLMX U3
Hacoca B COYETaHMM C pasHbiMM 3HaAKaMK Haropa, BMUAOT Ha pesynbTaT pacyerTa,

OTOBPaXXEHHbIN HA NBE30METPUYECKUX rpadorKax.

Korga 3agaetcsa TOMbKO 3HadeHue Hanopa Ha Hacoce, OHO OoCTaeTCcA HEN3MEHHbIM He

3aB/CMMO OT NpoxogdLlero 4epes3 HacocC pacxona.

Ecnn mogenuposaTb paboTy Hacoca ¢ ydeToMm ero QH xapaktepuctuku, To criegyeT

3a4aTb pacxofbl M HaMNopbl Ha rpaHMLax paboyeit 30HbI Hacoca.
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Hmax —

Hmin .HRH

Gmin Gras

PucyHok 3.9 - HanopHo-pacxoaHas xapakrepucTuka Hacoca

Mo 3agaHHbIM OBYM TOYKaM ornpenendeTcA napa60na C MakCMMyMOM Ha OCU AaBreHun,
No KOTOPOM pacyeT un 6y,D,eT onpepnendTtb Hanop Hacoca B 3aBMCMMOCTU OT pacxoaa. CneuyeT
OTMETUTb, 4YTO XapPaKTEepUCTUKa, 3adaBaeMad TakKuMm 06p830M, MOXeT OTnn4yaTbCA OT
peanbHON XapaKTepUCTUKM Hacoca, HO B npeaenax pa6oqel7| obnactn obe XapakKTepucTtukn

npakTn4eckn cosnaaatroT.

[ns onvcaHns HECKONMbKUX NaparnnenbHO paboTatolwmx HacoCoB AOCTaTOMHO 3adaTh MX
KONMMYECTBO W pe3ynbTupylollasl xapakTepucTuka OyaeT onpedeneHa npu  pacdeTe

aABTOMATU4ECKU.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactnm Hacoca GepyTcs M3 crpaBoOYHMKA W
BCerga MosnoXuTeNbHbl, TO HampaBfieHWe LEVCTBMSA TaKoro Hacoca OyaeT onpeaenstbes

TOJIbKO HarnpaBneHnem BXxoadLlero B y3es y4actka.

[poccenupytoLime ycTponctsa B OAHONMMHENHOM NPEeACTaBIEHNN ABMAIOTCS y3namu, HO
BO BHYTPEHHEN KOOUPOBKE - 3TO OOMOSTHUTESNbHBIE YHACTKU C NOCTOSHHBIM UIN NEPEMEHHbIM
conpoTtueneHneM. B gpoccenupyrowmii y3en obasaTenbHO OOSMKEH BXOAUTb TOSbKO OOWMH

Y4acCTOK, U TOJ1IbKO OAMH Y4aCTOK U3 y3na OO0JDKEH BbIXOOUTb.

Ha nogawwsn mpySonpofoge Sreg
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PucyHok 3.10 - [IpoccenupytoLime yCTPONCTBa
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C TO4YKM 3peHNA Moaesnn ApoccesibHadA warnba aTo (bVIKCVIpOBaHHOG conpoTtuserieHne,

onpegendemoe AnaMmeTpom Lanbsl, KOTOpPO€ MOXHO yCTaHaBl/IMBaTb KakK Ha nogarvwem, Tak n

Ha obpaTHoMm TpybonpoBoge. Tak Kak 3TO HeperynMpyemMoe COMpOTUBIEeHME, TO BenuyMHa

racyMoro LLanborn Hanopa 3aBUCUT OT KBaapaTa, NPOXoAsALLEro Yepes Wwaiby pacxoaa.

Ha pUCyHKE BUOHO, KaK MEHAKTCA MNnoTepun Ha wanbe, yCTaHOBﬂeHHOVI Ha nogarwoLwiemMm

TpyGonpoBoae, Npu yBeNMYeHnn pacxoaa Yepes Hee B [1Ba pasa.
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PucyHok 3.11 - [ipoccenbHas wanba

Perynatop pasneHusa -

YCTPOMCTBO C MEPEMEHHbLIM COMPOTUBIIEHUEM,

KoTopoe

no3BonsieT NoAAepK1BaTb 3aaHHOe AaBreHne B TpybonpoBoae B onpeaerieHHoM aAvana3oHe

M3MEHEHUA pacxoaa. PerynﬂTop OaBJiEHNA MOXET YCTaHaBJIMBATbCA KaK Ha nogaroLem, Tak n

Ha obpaTHOM Tpybonpososae.
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PucyHok 3.12 - Perynsatop aaBneHus
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Ha pucyHke nokasaHo, 4TO MpW YBENUYEHWM B OBa pasa pacxoda 4Yepes perynsitop,
YCTaHOBINEHHbIN B 0bpaTHOM TpyGonpoBode, AaBreHWe B perynmpyemMoM Y3fe ocTaeTcs

MOCTOAHHbIM.

BenuunHa COMNpoTuBIIEHNA peryndatopa MOXeT WUIMEeHATbCA B npegenax oT
©eckoHeYHOCTN [0 conpoTuBIieHNA MNOJIHOCTbHO OTKPbITOro peryndropa. Ecnn ycrnoBuA
pa6OTbI CEeTN 3acCTaBNAT pPerynAaTop noJIHOCTbO OTKPbITbCA, TO OH HAaYUHaAET pa6OTaTb KaK

Heperynmupyemblii 4pOCCEeNMpYHOLLMIA y3er.

PaboTta peryndatopa pacnofiaraémMoro Harnopa aHariormyHa pa60Te perynartopa
OaBlneHnd, TOJIbKO B 3TOM Cllydae pPeryndatop Crapaetcd AepXKaTb NMOCTOSIHHOW 3aaHHYIO

BeINMM4YMHy pacrnonaraemMoro Harnopa.

PerynﬂTop pacxoga - 3TO y3es1 C NnepeMeHHbIM COonpoTUBIIEHNEM, KOTOPOE NO3BOJIAET

noaAepXKMBaTh NOCTOAHHLIM 3a4aHHOE 3HaYeHVe NPOXOAALLErNO Yepes perynaTtop pacxoaa.

Perynatop MOXHO YCTaHaBnMBaTb KakK Ha MojallleMm, Tak WM Ha obpaTHOM
TpyGonpoeoge. K paboTe perynsatopa pacxoga MOXHO OTHECTM BCe CKasaHHoe Mpo

perynsaTopbl AaBneHust.

3.4.2 HanapouyHbIM pacyeTr TennoBou cetm

Llenbto HanmagoyHoro pacyeta sBngeTca obecnedeHne notpebutenein pacyeTHbIM
KONM4eCTBOM BOAbl U TEMSIOBON 3Heprun. B pesynbTaTe pacyeTa ocyllectBnaerca nogbop
3NeBaTopoB U WX COnen, MNpou3BOOUTCH pacyeT CMeCUTENbHbIX W OpOCCEnupYLLIMX
YCTPOWCTB, ONPEeAEnseTcsl KONMYECTBO U MECTO YCTaHOBKM ApPOCCENbHbIX wWwanb. Pacuet
MOXeT NPOM3BOAUTBECA MPU W3BECTHOM pacroflaraeMoM Harope Ha WCTOMHUKE W ero

aBTOMaTn4eCkom no,u,6ope B Cliy4dae, ecii 3agaHHOro Harnopa He 4OCTaToO4HO.

B pesynbrate pacyeta onpenensioTcsl pacxodbl M NOTepW Hamopa B TpyGonposoaax,
Hanopbl B y3nax CeTu, B TOM YMCIe pacronaraemble Hanopbl y notTpebuteneii, Temneparypa
TENNoHOCUTENS B y3nax ceTu (Mpu y4eTe TenmnoBbIX NOTEPb), BENMYMHA M3GLITOYHOrO Hanopa

y noTpebutenen, TeMnepaTypa BHyTPEHHEro Bo3ayxa.

[poccenupoBaHne Kn30ObITOYHbIX HaMoOpoB Ha abOHEHTCKMX BBOAAX MPOU3BOOAT C
MOMOLLbIO  COMeNnl 3neBaTtopoB U ApoccenbHblX wand. [poccenbHble Wwanbbl nepepq
abOHEHTCKMMM BBOAAMW YCTaHABMMBAKOTCS aBTOMATMYECKM Ha nogaroliem, obpaTtHoOM mnm

oboux TpybonpoBogax B 3aBMCUMOCTU OT HEOOXOAMMOro Arnsi CUCTEMbl FMOPaBIMYECcKOro
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pexunma. I'IpM pa60Te HECKOJIbKMX UCTOYHUKOB Ha OAHY CETb onpeaendeTcd pacnpeanerieHne
BOAb! 1 TEMNNOBOM SHeprn Mexay NCTo4YHMKamMu. MoaBoautca 6anaHc no Boae u OTHyU.leHHOVI
TEnnoBon aHeprl/le|7| mMexagy UCTOYHUMKOM U I'IOTp86VITeJ'IFIMVI. OI'IpG)J,GJ'IFIlOTCFI n0Tpe6|/|Ten|/| n
COOTBGTCTBWOLLI,I/IVI MM UCTOYHUK, OT KOTOPOro pAaHHble I'IOTpe6VITeJ'IVI nony4yarwT BOAYy WU

TENOBYHO SHEPINIO.

3.4.3 MoBepouHbIN pacyer TenJIoBoM CeTu

Llenblo noBepoyHOro pacdeta sBRsieTcs onpegeneHne akTUYecKUX pPacxofoB
TENNOHOCUTENSI Ha Yy4yacTKax TEennoBOM CeTU M Yy MoTpebutenein, a Takke KONMYecTBe
TENNOBOW 3HEpruM nonydYaeMoi noTpeduTenem npu 3adaHHoW TemnepaType BoAbl B

nogaroem pr60I'IDOBO,D,e 1 pacnonaraemMomM Hanope Ha NCTOYHUKE.

Co3faHHaa MmaTemaTudeckas WMMUTaUMOHHas Modenb CUCTEeMbl TemnnocHabXeHus,
cnyallasi Ans peLleHnst NoBepoYHON 3a4aun, NO3BONSET aHaNM3NPOoBaTb rMapPaBINYECcKUn
TENNOBON peXxuM paboTbl CUCTEMbI, @ Takke MPOrHO3NpPoBaTb W3MEHeHWe TemnepaTypbl
BHYTPEHHEro BO3ayxa Yy noTpedutenein. PacyeTbl MOryT NpOBOAUTLCS MNPU  PasfmyHbIX
NCXOAHbIX OaHHbIX, B TOM YMCIE aBapUHbIX CUTYaLUsIX, HANpPUMep, OTKIMYEHUN OTAENbHbIX
Yy4aCTKOB TEMSOBOW CeTW, nepedayn BoAbl M TEMMOBOW 3HEPrMM OT OOHOMO WUCTOYHMKA K

ApYromy no ogHomy u3 Tpy6onpoBoAoB U T.4.

B pesynbtate pacyeTta onpeensitoTcs pacxofbl M MoTepu Harnopa B Tpybonposoaax,
Harnophbl B y3rax ceTu, B TOM YMCrie pacnofiaraemble Hamnopbl y notpebutenei, Temnepartypa
TENNOHOCUTENsT B y3nax ceTu (Mpy y4yeTe TenmnoBblIX MOTEpb), TemnepaTypbl BHYTPEHHEro
BO3ayxa y noTpebuTenewn, pacxodbl U TemnepaTypbl BoAbl HA BXOAE M BbIXOOE B KaXKayHo
cuctemy Tennonotpebnenus. [pu paboTe HECKONMbKMX WCTOMHMKOB Ha OfHYy CeTb
onpeaensieTcsa pacrnpeneneHne Boabl M TEMMOBOW 3HEPrumM MeXay UctouHukamu. MNMogsoanTcs
6anaHc no Boge W OTMYLLEHHOW TEMNyoBOW SHEPrMEN MeEXOY UCTOMHUKOM M MOTpedbuTensmu.
Onpepensitotcs NOTPEOUTENM U COOTBETCTBYHOLUMA MM MCTOYHMK, OT KOTOPOro [AaHHble

noTpebuTenu nony4aroT BoAYy M TEMOBYO 3HEPIUIO.

3.4.4 KOHCTPYKTOPCKMM pacueT TennoBOM CeTn

Llenblo KOHCTPYKTOPCKOrO pacyeTa SIBMSeTCs onpeaerneHne anameTpoB TpybonpoBoaos

TYNUKOBOW M KOJbLIEBOW TEMSOBOW CETWU NPU MPOMNycke MO HUM PacYETHbIX PacXOQOoB Mpw
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3alaHHOM (I/IJ'II/I HeI/I3BeCTHOM) pacrnosiaraemom Harope Ha UCTOYHUKE.

[laHHaga 3agada MoxeT ObITb MCMONb30BaHa npu Bblaa4ve paspeLleHnd Ha nogkriroy4eHne
n0Tpe6|/|Tene|7| K TEnroBOW CETU, TaK Kak B KayecTBe UCTOYHMKA MOXET BbICTYMNaTb nobown
y3€eJl CUCTEMDI TennocHabxeHns, Hanpumep TensioBasd Kamepa. ,D,J'IFI bonee rmbkoro peLleHuns
AaHHOW 3agaun npegycMoTpeHa BO3MOXXHOCTb USMEHEHUA CKOPOCTU ABWXEHUA BOAbl MO
y4vyacCTKam TENnnoBOW CETU, YTO npmnBoaAuUT K USMEHEHNIO ONaMETPOB pr6OI'IpOBO,D,a, a 3HA4YUT "

pacnofiaraemMoro Hamnopa B ToO4Ke NoAKIMto4YeHUs.

B pesynbraTte pacuyeTa onpeaensioTca OMameTpbl TPyGONpOBOOOB TEMIOBOA CETW,
pacronaraemMbiii Harnop B TOYKe MOAKMIOYEHWUs, PacXodbl, MOTEPU Harnopa U CKOPOCTU

ABWKEHUS BOObI HA ydacTkax ceTu, pacnosfaraemble Hanopbl Ha NOTpedbuTensx.
3.4.5 PacueTt Tpebyemon Temneparypbl HA UICTOUYHUKE

Llenbto 3apaum siBnsieTcs onpegeneHve MUHMMAarnbHO HeobxoaMMoW TemnepaTypbl
TENNOHOCUTENS Ha BbIXOAE M3 UCTOYHMKA ONns obecneyveHust y 3adaHHOro notpebuTens

TemnepaTypbl BHYTPEHHErO BO3lyXa HE HUXXE pacyeTHOMN.
3.4.6 KommyTaumoHHbIe 3apaum

AHanM3 OTKMIOYEHUN, NEPEKINOYEHNA, MNOUCK Onvkanwen 3anopHoM apMatypbl,

OTKJIOYAIOLLIEN YHACTOK OT MCTOYHMKOB, UM NMOSTHOCTBIO M30NMPYIOLLEN Y4ACTOK U T.4.
3.4.7 Mbesomerpuueckun rpacpmk

Llenbto nocTpoeHnsi Nbe3oMeTprYeckoro rpacmka SBNsieTcs HarnsaHas UisocTpaums

pe3yrnbTaToB rMAPaBNYECKOro pacyeTa (Hanago4Horo, NOBEPOYHOTO, KOHCTPYKTOPCKOTO).

OTO OCHOBHOM aHaNMUTUYECKUIA MHCTPYMEHT Cneuuanmcta no rmapaBnmyeckum pacyeTam
TennoBbix ceTen. lNbe3omeTp npeacraBnseT cobon rpadruyeckMin OOKYMEHT, Ha KOTOPOM
n300paxeHbl NMMHWM OaBNeHUn B Mogatolien n obpaTHOM marmcTpansx TensioBoM ceTu, a
TaKke npodunb penbeda MecTHOCTU - BAOMb ONpPedeneHHOro nyTu, COeQUHSOLLEro Mexay
cobow ABa NPoM3BOSIbHBIX Y3Ma TEMMOBOW CETM NO HEPA3PbIBHOMY NOTOKY TennoHocuTend. Ha
Nbe30MEeTPUYECKOM rpadouke HarnsggHo npeacTaBneHbl BCE OCHOBHbIE  XapaKTEPUCTUKU

pexvima, nonyyYeHHble B pesynbTate rmapaBiM4eckoro pacyeTa, Nno BCEM y3naMm W y4acTkam
- es9srommcroozeo0
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BOOJb Bbl6paHHOFO nyTn: MaHOMETPUYHECKME OaBlieHUdA, NosrHble U yaerbHble NoTepn Hanopa
Ha Yy4acCTkax TENnoBON ceTw, pacnonaraemble AOaBrieHNA B KaMepax, pacxodbl
TenrnoHocuTen4d, nepenagbl, co3gaBaeMble Ha HACOCHbIX CTaHUUAX W UCTOYHUKAX,

N36bITOYHbIE Hanopbl 1 T.A4.
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PucyHok 3.13 - Nbe3omeTpuyeckun rpacmk

LiBeT 1 cTuUnb NUHUKW 3agaeTcs norb3oBaTenem.

B T1abnvue nog rpadmkoMm BbIBOOATCA ANA KaXOOro y3na CeTu HauMeHOBaHMe,
reogesnyeckas OTMETKA, BbICOTa MNOTpPedbuTens, Hamopbl B MojawweM W obpaTHOM
TpybonpoBogax, BennM4MHa ApOCCENMPYEMOro Hanopa Ha warnbax y notpebutenen, notepum
Hanopa no y4yactkam TEeMnsI0BON CETU, CKOPOCTUN ABWXXEHMS BOAbI HA yYacTKax TENOBOM CETU U

T.4. Konnyectso BbIBOAMMOM Mof, rpadpmkom nHdopMaLmm HacTpamBaeTCcs Nofib3oBaTeNniem.

3.4.8 PacueT HOpMaTMBHbLIX NOTEPb TENSa Yepes U3onaumIo

Llenbto gaHHOro pacyeTta sBRsieTCS onpefernieHne HOpMaTMBHBLIX TENnsoBbIX MOTEPb
yepes um3onsauuo Tpybonposoaos. TennoBble NOTEpW ONpeaensalTca CyMMapHO 3a rog C
pa3buekon no mecauam. [NpocMoTpeTb pesynbTaThl pacyeTa MOXHO Kak CyMMapHO MO BCEW

TEnnoBou ceTn, Tak U Mo KaXgomy oTAaesibHO B3ATOMY WUCTOYHUKY TENIoBON SHeprmm m

65409567.0M-I1CT.003.000
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KaxkgoMy LieHTpanbHoMy Tennosomy NyHkTy (LTIT). PacyeT MoxeT BbITb BbINOMHEH C y4ETOM

nonpaBoO4HbIX KOSCbeI/ILI,I/IeHTOB Ha HOPMbI TENMJ10BbIX NMOTepPb.

Pe3ynbTaTbl BbINOSIHEHHbLIX Pac4YETOB MOXHO aKcnopTuposaTb B MS Excel.

3.4.9 «PyxkoBoacteo nonb3oBarensa NMC ZULU»

«PykoBogcTteo none3osatensa NMC ZULU» npeacrasneHa no CCbIfike HKe

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

3.4.10 «PyxkoBoacteo nonb3oBarena ZULU-THERMO»

«PykoBoactBo none3osartens ZULU-THERMO» npeacrasneHa no Cebifike Huxe

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

65409567.0M-T1CT.003.000
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4 INEKTPOHHAA MOAENDb CYLLECTBYIOLLEN CUCTEMDBLI

TEMNOCHABXEHUA
4.1 UndopmaumoHHo-rpachmueckoe onucaHue OOGBEKTOB CUCTEeMbl
TennocHabxeHusn

Ha ocHoBe cywecteytowern AM gna uenen akryanusauum aneKTpoHHON mogernu bbina
co3gaHa mogenbHas 6asa —«ts 2023», B KOTOPOM MpoBOAMSIACch BbiBEPKA C MOCreaytoLlen
KOPPEKTUPOBKOM  MHGOPMALMOHHO-TPadMYeCcKoro  OMMCaHMA  CYLLIECTBYHOLLUMX  OOBEKTOB
cuCTeMbl TennocHabxeHna ropogckoro okpyra PedtuHcknin Ceepanosckon obnactu ¢ y4eTom
N3MEHEHWI, NPON30oLLIEeALLIMX 3a Nepmos C MOMEHTa YTBEPXKOEHNSI CXEMbI TENSOCHAOXEHMs, No

AaHHbIM 3aka34vuka (basa aboHeHTOB; 6a3bl TEMMOBLIX CETEWN; CYTOYHbIE BEAOMOCTH).

B aktyanuanpoBaHHOW 6ase [AaHHbIX OMEKTPOHHOW MOLENM OnuMcCaHbl W npwu
HeOoBbXOAMMOCTN [OMNOSHEHbI (CKOPPEKTUPOBAHbI) NACMOPTHLIE XapaKTEPUCTUKN BCEX TUMOB
0ObEKTOB cUCTEMBI TensiocHabxxeHus. NMonHoTa 3anonHeHnsa 6a3bl JaHHbIX MO NapameTpam

3aBUCUT OT Halmm4unA MCXOOHbIX OAaHHbIX Y TennocHab>katoLLLen KOMNaHWK.

4.2 Otnapka v KanubpoBKa 3NeKTPOHHOM MOoaenu

B paMKax JaHHOro aTtana ObInn BbIMNOMHEHDI:

e OTnagka pa6OTbI pacyeTHbIX MaTemMaTu4eCKnx MO,D,yJ'IeVI nyTeMm BbIABJ1EHUA

OLUMOOK B UCXOAHbIX JAHHbIX;

e kanuMbpoBka MoOAENM C Uenbl OOCTMXKEHWMSI COOTBETCTBMSI  PacyeTHbIX
napameTpoB Mogenu akTM4eckuMm napameTpam B OnpeaeneHHbIX pernepHbiX
y3nax cuctembl TenrocHabxeHus (npy Hanuuum MHdbopmMauum No pacxodam,
AaBneHuMsM BoAbl B MNogawolwmx KW obpaTtHbix TpybonpoBodax CUCTEMbI

TennocHabxeHns ons akTMYecKoro pexmma).

Ha oaTane otnagku SJ'IeKTpOHHOVI mogenv Obin npoeeageH aHarm3 TnMoJrHOTbl U

[OOCTOBEPHOCTUN BHECEHHbIX MCXOOHbIX OaHHbIX.

65409567.0M-T1CT.003.000
37



OB0CHOBbIBAIOLLUE MATEPUATbI K CXEME TEMNOCHABXEHWSA FOPOACKOrO OKPYrA PEGTUHCKUA CBEPANIOBCKON OBJIACTU
HA NEPWOA A0 2038 FOfIA. FMABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

KannbpoBka mopenu - Mpouecc MOEHTUUKAUMM WM TOHKOW HacTponkum Habopos
MCXOOHbIX [AaHHbIX TakuM o06pasom, 4YTobbl obecneynTb MakcuMaribHoe MPUBNIKEHNE
pe3ynbTaToB MMAPaBMMYECKOro pacyeta K hakTU4eckUMm napameTpam B onpeaeneHHbIX
penepHbIX y3nax cucTeMbl TenrocHabxeHusi. [ns opraHusaumm npouecca kannbposkun OM
BbIOMpaOTCA penepHble Yanbl B KAXKOOW U3 CUCTEM TEMNOCHAGXKEHUS, Takne Kak: BbIBOAHOM
KOMNMEKTOp Ha WCTOMHUKE W/MMM HACOCHble CTaHUMM W/MNW TennoBble MyHKTbl U npo4ne
SMEeMEHTbl TEMMOBON CEeTWU, MO KOTOPbIM UMelTcs hakTUYeckMe [MaHHble Mo pacxogam

TENnOHOCUTENS U pacrnosiaraeMbiM Harnopam 3a oTonuTenbHbIN nepuog 2022/2023 rr.

OgHnM 13 He3aMeHUMbIX MHCTPYMEHTOB MpU KaJ'II/I6pOBKe FI/ILI,paBJ'II/I‘-IeCKOIZ moaenu
TENnOBOM CeTu  sABNdAeTCs I'Ibe3OMeTpI/ILIeCKI/II;1 Fpa(bMK, MNOCKOJIbKY rpaq)mquKaﬂ
MHTEepnpeTauna rmapaBiM4eckoro pexumma nossondetr oagHOBpeMeHHO KayveCTBEeHHO WU
KONMM4eCTBEHHO OLUEeHUTb nornpaBKn, KOTOPbIE HeobxoaMmMo BHECTU B pacyeTHyro MoAaesb,
yTobbl OHa Haunbonee agekBaTHO NnoBTOpAIa "FI/I}J,paBJ'II/I‘-IeCKOG nosegeHue" peaanoﬁ

TENNoBOW CETU B SKcCnyatauuu.

Tarke AN BbINOMHEHUS] KannMBpoBKM MCMNONb30BanvCb pe3ynbTaTbl rMapaBrMyeckmx
pacyeToB [ON11 SNeMEHTOB TeNnjoBOWM CceTW, a Takke rpadmyeckoe npeacTaBneHne

napameTpoB TENNOHOCUTENS.

MapannensHo paboTe C  BbILEONUCAHHLIM  MHCTPYMEHTApMEM  NpOBOAMIIACh
KOPPEKTMPOBKA MW3Ha4anbHO BBEAEHHbIX [AaHHbIX MO LUEepOX0oBaTOCTM TPyOGONpPOBOAOB,
3HAYEeHUsIM MECTHbIX COMPOTUMBIIEHMA W NpP. C UENbl MNOMyYeHUS MaKCMMarbHOro
COOTBETCTBUSI MapaMETPOB pPaCYETHOW MoAenn C haKTUYeCKUMM napameTpaMu CUCTEM

TennocHaoXeHuq.

PesynbTaTbl BbINOMHEHHOW KanMOPOBKM B 3NIEKTPOHHOW MOLENW MpencTaBneHbl B
cpaBHUTENbHOM Tabnuue 4.1. pana 6GasoBoro nepuoga  pas3paboTkMm  CXeMmbl

TennocHabxeHus (oTonutenbHoro nepuoaa 2022/2023 rr.).

65409567.0M-T1CT.003.000
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Ta6nuua 4.1 — Pe3ynbTatbl BbINOMHEHMs! KaMGPOBKW 3NEKTPOHHOI MOAENM CUCTEMbI TeNNOCHaGKeHNs ropoackoro okpyra PedituHckuin CBepAnoBCkon 06racTyt ANsi OTOMMTENLHOTO (3UMHEro)

nepuoga

3HepFOVICTO'~IHVIK, MarucrtpanbH bl BbIBOA,

napame'rpbl rmapaBiin4eCKux pexxmmons pa601'b|

no AaHHbIM haKTU4YecKoro pexxmma paborthi B
oTonuTenbHbIN nepuop 2021/2022 rr.

no pe3ynbTatam BbINOJIHEHHOM KaﬂMGpOBKM 3ﬂeKTp0HHOI7I
MoAenu cucteMbl TeNnocHabXeHus

[OaBneHue B Pacxop TENNOHOCUTENS HaBneHwue B Pacxop TennoHocuTens B
nopatowwem/o6paTHOM B noaaowem nopatowwem/obpaTHOM nopatowiem / obpaTtHoM
Tpyb6onpoBoaax, (m Boa. cT. / TOV6ON gBO u; (M3lu) Tpyb6onpoBogax, (M BoA. CT. Tpy6onposogax, (m3/u /
M Bof. CT.) Py posoAe, / m BoA. CT.) Mm3/y)
rPacC P3C : 79 /20 BT3L, : 1304,0 rP3C:77/20 MP3C : 1320,2
65409567.0M-I1CT.003.000
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B panbHenwem AKTyaliInamnpoBaHHaaA 3JJIEeKTPOHHaA MoAellb UCNoJfib30OBaHa B
Ka4eCcTBe OCHOBHOINO MHCTPyMEHTapua A5nA pa3pa60TK|/| cueHapuneB pa3BUTUA CUCTEMbI

TennocHabxeHus ropoackoro okpyra PedptnHckun Ceepgnosckon obnactu go 2038 roga.

PesynbTtathl kanubpoBKM rMOpPaBfIMYECKNX PEXUMOB CUCTEMbI TennocHabXeHus
ropogckoro okpyra PedTuHckuin CeeppanoBckor obnactu npeactaBreHbl B JOKYMEHTE
«ObBocHoBbIBaKLWME MaTepuanbl K cxeme TennocHabXeHus roponCcKoro  okpyra
PedbTtuHckmnn Ceepanosckon obnactu Ha nepuog oo 2038 roga. naea 1. CyuwlecTsytoulee
nonoxeHne B cdepe NPOU3BOACTBA, nepenayn n notpebneHns TennoBon 3Heprum Ang
uenen TennocHabxeHus» (wndpp 65409567.0M-MNCT.001.000) [MpunoxeHne 4.
CywecTByouime rvgpaBnuyeckme pexmnmbl TennoBbix ceTen» (wudp 65409567.0M-
MCT.001.004).

65409567.0M-T1CT.003.000
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5 INEKTPOHHAA MOLAEJDb NEPCNEKTUBHOM CUCTEMDI
TENMNNOCHABXEHUA

MopgenvpoBaHue MEPCNEKTUBHOIO BapWaHTa pPasBUTUS CUCTEMbl TennocHabXeHns
(CTPOMTENBCTBO HOBLIX U PEKOHCTPYKLUMS CYLLECTBYIOLLMX MCTOYHMKOB TEMMOBOW 3HEPruu,
nepepacnpegernieHve TensoBbIX Harpy3ok Mexgy UCTOYHUKaMU, onpeaeneHne BO3MOXHOCTU
NOOKMIOYEHN HOBbIX MNOTPedUTENen TEennoBOW 3JHEeprun, onpegeneHne OonTUManbHbIX
BApMaHTOB KA4YeCTBEHHONO W HagexHoro obecrneyeHnst TEennoBOW SHEPrMen HOBbIX
notpeduTtenen u T.4.) OCYLLECTBNSETCA Yepe3 MexaHu3M CO3[aHus U agMUHUCTPUPOBAHUS
cneunanbHbiX "MogenbHbiX" 6a3 - HabopoB AaHHbIX, KMOHMPYEMbIX W3 OCHOBHOW
(koHTpOMnbHOM) Ga3bl AaHHbLIX OMMCaHUA TEMMOBOW CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTb

nobble MaHuUnynAaunm oes3 purcKa UCKa3nTb Uinn noBpenTb KOHTPOJIbHYHO 6asy.

B pesynbTate co3gaHusi NepcneKkTUBHOMO BapuaHTa [0 KOHeYHbIX notpebutenein B M
B COOTBETCTBMM C MacTep-nnaHoOM Obina co3gaHa wmogenbHast 6asa, oTpaxatoluas

NMepCnekTUBHbIE COCTOSIHMSA CUCTEMbI TENNOCcHabXeHnst Ha 2038 rof.

B nepcnektnBHon moaenbHon 6ase y nnaHupyeMbiX K MNOAKMHYEHMIO noTpebutenen B

none «Homep_[1I» BHeceH cneayownin KoAa:
Mr_x, roe
«[M» o6o3Ha4aeT NepCneKTUBHbLIN NOTpeduTeNb

«X» - NOPSOKOBLIN HOMEpP B nepcrnekTnBHon 6ase aboHEHTOB, KOTOpas nNpeacTaBneHa B
maBse 2 lMpunoxeHne 1 «XapakTepuCTUKa CyLLECTBYHOLLEN M MEPCNEeKTUBHOM 3aCTPOMKW,
TEeNroBOW Harpyskn u noTpebneHns TenroBOM IHEPrM Mo dfeMeHTaM TeppuTopuasibHOro
aenexnsy (wndp 65409567.0M-IMCT.002.001).

PesynbTatbl pacyeta  MEPCNEKTMBHBLIX  MMOPABMMYECKMX  PEXMMOB  CUCTEMBI
TennocHabxeHnsi ropoackoro okpyra PedptuHeknin CeepanoBckon obnactn npenctaBneHbl B
AokymeHTe «OBOCHOBbIBaKOLWME MaTepuarnbl K CXeMe TEMnocHabXeHNs ropoacKoro oKpyra
PedtuHcknin CeepanoBckon obnactu Ha nepuog go 2038 roga. MNnaea 4. CywecTyowme u
nepcnekTnBHble 6anaHcbl TENOBOW MOLLHOCTM MCTOYHMKOB TEMMOBOW 3HEPTUM U TEMNOBON
Harpy3kmn» [NpunoxeHune 1. NepcnekTnBHbIE MMOPaBNYECKME PEXUMbI TEMMOBbLIX CEeTen»
(wndpp 65409567.0M-MNCT.004.001).

65409567.0M-T1CT.003.000
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6 AOKYMEHTbI NO AKTYANIM3BUPOBAHHOU 3JNIEKTPOHHOM

MOAOEMU

Mo pe3yribTataM akTyanm3aunmn 3]'IeKTp0HHOI7I MOAENN CUCTEMbl TeMNNoCHabXeHns

ropogackoro okpyra PedtuHckun CeepanioBckon obnactu paspaboTaHbl  cregyolime

OOKYMEHTbI:

HacToAwmn  gokymeHT - «OOocHOBbIBaKOWME MaTepuanbl K  CXeme
TennocHabxeHust ropogckoro okpyra PedtuHckun Csepanosckon obractn Ha
nepnog Ao 2038 roga. [naBa 3. OJnekTpoHHas MoAeflb CUCTEMBbI
TennocHabxeHus» (wndp 65409567.0M-MNCT.003.000);

«ObBocHoBbIBalOLLME MaTepuarbl K CXxeme TeMNoCHabXeHNsi ropoACKOro okpyra
PedtnHcknin Ceepgnosckon obnactu Ha nepwog go 2038 roga. haea 3.
OneKkTpoHHas Modenb cucteMbl  TennocHabxeHusi». [Npunoxenne 1.
Mpadmnyeckas yactby (Wwmdp 65409567.0M-IMNCT.003.001);

«ObocHoBbIBalOLWME MaTepmarbl K cxeme TennocHabXXeHnsi FoOpoLCKOro oKpyra
PedtnHcknin Ceepgnosckon obnactu Ha nepwog go 2038 roga. haea 1.
CyuwiectBylowiee nonoxeHne B cdepe nNpouMsBoACTBa, nNepedayn u
noTpebneHnsa TenmnoBon aHeprun Ans Lenen tTennocHabxeHnsa. MNpunoxexHve
4. CywecTBylowme rmapaBnmyeckme pexmMmbl TennoBbIX ceTeny (wmdp
65409567.0M-INCT.001.004);

«ObocHoBbIBaKOWME MaTepumarbl K CXeMe TENNOCHabXeHNs1 rOpOACKOro okpyra
PedtuHcknin Ceepanosckon obrnactm Ha nepwog oo 2038 roga. hasa 4.
CywecTByouime U1 nNepcrnekTMBHble 6GanaHcbl  TEensoBOW  MOLYHOCTU
MCTOYHUKOB TEMSIOBOW 3HEPrMn W TenroBon Harpysku. [lpunoxeHue 1.
lMepcnekTuBHbIE TMOPaBNUYECKME PEXMMbI  TENnOBbIX ceTen» (wmdp
65409567.0M-IMCT.004.001).
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Mo pesynbTaTam akTyanu3aumu 3MeKTPOHHOM MOAENM CUCTEMbI TenrnocHabkeHust
ropoackoro okpyra PedTuHckmin CBepanoBckoi ob6nactv cosdaHbl cnegytowme MogerbHble

06asbl:

e MogenbHada 6asa «ts_2023» - mogenbHaa 6asa no CyLecTBYOLWEMY COCTOSIHUIO

CUCTEMbI TEMNOCHADXEHUS;

e MopgenbHada 6asa «ts_2038» - mopenbHaa 6asa no NepcnekTMBHOMY PasBUTUIO

cuctembl TennocHabxeHna Ha 2038 roga.

XapakTepuCcTUKN  TEMMOBbIX CeTel CUCTEM TensiocHabXeHMs ropoacKoro  okpyra
PedptuHcknin  CeepprioBckon obnactM  npuBedeHbl B AokyMeHTe «OOocHoBbIBaKOLLME
MaTepuanbl K cxeme TennocHabxeHus ropogckoro okpyra PedtuHckuin CeepanoBcKon
obnactn Ha nepuwog po 2038 roga. MnmaBa 1. CyuwecTtBylowee MonoxeHne B cdepe
npou3BoACTBa, nNepegaynm U nNoTpebneHus  TennoBOW  SHeprMm  Ons uenewn

TennocHabxeHusay. MNMpunoxeHne 2. Tennosble ceTny (WwWndp 65409567.0M-NMCT.001.002).

65409567.0M-T1CT.003.000



