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1 OBWEE HA3HAYEHME 3JIEKTPOHHOU MOAENMUA CUCTEM
TEMNOCHABXEHUA TIOPOACKOIrO OKPYFA PE®TUHCKUM
CBEPUIOBCKOM OBJIACTM

OneKTpoHHas MofdeNnb CUCTEMbl TeMnocHabXeHWst ropoAckoro okpyra PedTuHckui
Ceeppgnosckon obnactm Ha 6ase nporpammHo-pacyeTHoro komnnekca «ZULU» (ganee no
TekcTy QM) akTyanusmpoBanach B LEensX:

e CO34aHMA  eguHOW  MHJOpMauMOHHOM  nnatdopMbl MO cucTeMam
TennocHabxeHus ropoaa;

e MOBbLILWEHNA 3PPEKTUBHOCTN MHGPOPMALMOHHOIO obecnedeHnst MnpoLEeccoB
MPUHATUA  pewwleHMn B obrnacty  Tekywero  yHKUMOHMPOBAHUSA U
NepcnekTMBHOIO Pa3BUTUS CUCTEMbI TENSIOCHabXeHNs ropoaa;

e MpOBELEHVS eOuMHOW TMONMUTMKA B OpraHu3aumMn Tekyllen [OesTenbHOCTU
npeanpuaTMin U B NEepCrnekTMBHOM pasBUTUM BCEN CUCTEMbl TEnnocHabXeHus
ropoga;

e obecneyeHns yCTOMYMBOIO rPagoCTPOUTENBHOMO Pa3BUTUS rOPOaa;

e pa3paboTkM Mep O NOBbILEHUS HaOEXHOCTU CUCTEMbI TEMNOoCHabXeHUs
ropoga;

e MWHMMM3ALMM BEPOSITHOCTU BO3HMKHOBEHWSI aBapUHbIX CUTyauui B CUCTEME
TennocHabXeHus:.

OneKTpoHHasa Moaernb NpeAHasHavYeHa AN pelleHns crieqyoLwmx 3agau:

e CO30aHMss  OOLEeropoACcKon  ONEKTPOHHOM  CXeMbl  CYLLECTBYIOLMX WU
MepCneKTUBHbIX TEMNMOBbIX CeTern M OOBLEKTOB CUCTEMbI TEMNOCHAGXEHMSA
ropoackoro okpyra PedtunHckuin CeepanoBckorM 00nactv, NpuMBA3aHHbIX K
TOMOOCHOBE ropoaa;

e OMNTUMM3ALUMWN CyLLECTBYIOLLEN CUCTEMbI TennocHabxeHns (onTMm3saums
TMAOPAaBNMYECKUX PEXUMOB, MOAENUPOBaHME nepepacrnpeneneHns TennoBbiX
Harpy3ok Mexay WCTOYHWKaMK, OrnpeaeneHne OnTMMarnbHbIX  OUaMeTpoB
NPOEKTUPYEMBLIX W PEKOHCTPYMPYEMbIX TEMfOoBbIX CETEN M TEnnoCceTeBbIX
0OBLEKTOB U T.4.);

e MOAENMPOBaHUS NepCnekTUBHBbIX BapuaHToB pa3BUTUSA CUCTEMDbI
TennocHabXeHnsa (CTPOUTENbCTBO HOBbLIX U PEKOHCTPYKUMS CYLLECTBYHOLLMX

WCTOYHMKOB TEMMOBON 3HEPrMKn, nepepacnpeneneHme TennoBbiX Harpy3ok
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MexXay WCTOYHWKamK, onpefeneHne BO3MOXHOCTW  MOAKMIOYEHUST  HOBbIX
notpebuTtenen TEnsoBOW 3HEPrMv, onpenenieHve onTuMarnbHbIX BapuaHTOB
Ka4eCTBEHHOr0 UM HadexHoro obecneyeHus TEnnoBOW SHEpPruer HOBbIX
notpebutenen n 1.4.);

e OMepaTtMBHOIO  MOAENUMPOBaHWS  obecrneveHnss  TENMOBOW  3HEpruen
notpedutenen Npyn aBapuiHbIX CUTyaUUsIX;

e OMepaTUBHOMO MOSTyYEHUST MHAPOPMALMOHHBIX BbIOOPOK, CMpaBOK, OTYETOB MO
CcMCTEME B LIESIOM MO cUCTeMe TennocHabxeHus ropoda v no oTAenbHbIM ee
anemMeHTam;

e MOHMWTOPVHT Pa3BUTMS CXEMbI TENTOCHADXEHMS ropoaCcKoro okpyra PedyTMHCKMI
Ceeppanosckon obnacTu;

e obecneyeHne exerogHoW akTyanu3auum cxemMbl TennoCHabXeHUs1 ropoacKoro
okpyra PedtunHckun CeepprioBckon obnactn B cootsetctBun ¢ ®3-190 «O
TennocHabxeHmn» wn [loctaHoBneHnem [lpasutensctBa P® Ne 154 ot
22.02.2012 «O TpeboBaHUAX K CXemam TenrocHabXeHusi, nopsiaky KX
pa3paboTkM 1 yTBEpXKAEHUA» (C UIBMEHEHNAMMW, BHECEHHBLIMW MOCTAHOBEHNSIMU
MpasutenbctBa Poccuinckon degepaumm 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 JJIEKTPOHHAA MOLAEJb CUCTEMBbI TEMJNOCHABXEHUA
FOPOACKOIO OKPYIrA PEOTUHCKUM CBEPAJIOBCKOM OBJIACTU

B pamkax pa3paboTkym cxembl TenrnocHabXeHuss B 4YacTuW 3MEeKTPOHHOW Moaenu

BbIMNOSHEHbI crieaytoLmne paboThbi:

e BblBEpka M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPACCUPOBKU M XapaKTepUCTUK
TENNOBLIX CeTel MO MNPEeAOCTaBIiEHHbIM  [aHHbIM  TennocHabXxatoLLew

opraHmsaunn,

e BbIBEpPKA WU COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebutenen B
COOTBETCTBUM C NpeaocTaBneHHbIMM 6azamyn aboHEHTOB TenrocHabXxaroLemn

opraHmsaunn,

e KanuMbpoBKa 3EKTPOHHOM MoAenn no pakTUYEeCKUM [aHHbIM U3 CYTOYHbIX

BEJOMOCTEN UCTOYHUKA TEMNSTOBOWN SHEPIUN.

AKTyanuanmpoBaHHasi 3MeKTPOHHas MoAernb CUCTEMbl TensiocHabXeHUst ropoacKoro
okpyra PedpTtunHckmn CeepparioBckon obnactn obecneyumBaeT BbINOSHEHNE BCeX TpeboBaHUN,
npeaobsBnsiemMblX K 9MeKTPOHHbIM  MOOENsiM B COOTBETCTBMM C  [locTaHoBneHvem
MpaeutensctBa P® Ne 154 ot 22.02.2012 «O TpeboBaHMAX K CXxemam TennocHabXeHus,
nopsaky ux paspaboTku U yTBEPXKOEHUS» (C UBMEHEHUSIMU, BHECEHHBIMU NMOCTAaHOBNEHUSIMU
MpaBuTtensctBa Poccuickon Pegepaumm 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) rpadhmyeckoe npeacraBneHne OObEKTOB CUCTEMbI TEMMOCHAGXKEHMS C NPUBS3KOM K
TonorpadnyecKkor OCHOBE MOCENeHUsl, FOPOACKOr0 OKpyra W C MOSMHbIM TOMOSIOrMYECKNM

OMNMcaHMeM CBSA3HOCTU OO HEKTOB;
6) nacnopTm3aumio 06 LEKTOB CUCTEMBI TENSIOCHABXEHUS;
B) NacnopT13aLMIO 1 ONMMCaHNE pacyETHbIX €OUHULL TEPPUTOPUANBHONO OENEHNS;

F) FI/ID,paBJ'II/I‘-IeCKI/IIZ pacyeT TennoBbIX ceTen nobon cTeneHn 3akosbLOBAHHOCTA, B TOM
yucne FI/I,D,paBJ'II/I‘-IeCKI/IIZ pacyeT npu COBMECTHOM pa60Te HECKOSbKUX UCTOYHUKOB TEMSOBOMN

SHeprmm Ha egunHyro TENOBYHO CETb,

[1) MOAEeNMpOBaHNE BCEX BMOOB MEPEKIIOYMEHMIN, OCYLLIECTBISIEMbIX B TEMIOBbLIX CETSIX, B

TOM Ynucne nepemroquMPl TEMNNOBbIX HArpy30K Mmexxay NCTO4YHUKaMn TennoBoun SQHEPIrnun;
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e) pacyeT GanaHCcOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMNSOBOM 3HEPrMn M o
TeppuTopuanbHOMY NpU3HaKy;
) pacyeT noTepb TEMMOBOW 3HEPTMN Yepes U30NSLMIO U C yTeYKaMM TEMNOHOCUTENS;

3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHAXEHNS;

N) rpynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4aCTKOB TENSOBbLIX CeTeEN,
notpebutenen) no 3adaHHbIM KPUTEPUSIM C  LUENbIO  MOAENMPOBAHUSA  Pa3NUYHbIX

NepcCriekKTBHbIX BapnaHTOB CXeM TennocHabxeHus;

K) CpaBHUTENbHbIE NMbe30METpUYECKME rpachukn ans pa3paboTkn 1 aHanmnsa cLeHapueB

NepCnekTMBHOIo pa3BUTUA TEMJOBbIX ceTen.

B pamMKax pa3pa60TK|/| CXEMbl TensiocHabXxeHust B 4actu 3]'IeKTpOHHOIZ mMmoaenn

BbINOJIHEHbI creaywLine pa6OTbIZ

e CO3O0aHMe MogenbHonm 6Gasbl —«ts 2023» - wMogenbHas 6Gasa no

CYLLIECTBYIOLLIEMY COCTOSIHUIO CUCTEMbI TEMNOCHABKEHMS]

e BbiBEPKa 1M COOTBETCTBYHOLAA KOPPEKTUPOBKA TPACCUPOBKUN N XapaKTEePUCTUK
TENMoOBbIX CeTen Mo npepocrasneHHbiM  AaHHbIM TennocHabXxatoLLen

opraHmsauunn,

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

BEOOMOCTEN UCTOYHUKA TEMNSTIOBOW SHEPIUN;

e B COOTBETCTBMM C MacTep-NraHOM CO3[aHue NepcrekTMBHOM MoaernbHol 6asbl

Ha nepwog Ao 2038 roga — «ts_2038y;

e [ipoBedeHne rmgpaBiiM4ECKMX pacyeToB ANid  OUEeHKM NepCrneKkrnBHOro

COCTOSIHMS cucTeMbl TennocHabxeHna go 2038 roaa.
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3 OINMUCAHME NPOrPAMMHOIO KOMITJIEKCA

31 O6wue nonoXxxeHumnA

B kayectBe 6asoBOoro nporpaMMHOro obecneyeHus ONa peanusauum  cos3faHus
ONEKTPOHHON MOAENN CUCTEMbI TENnoCHabXeHUs ropoda MCnonb3oBanca MnporpaMMHO-
pacyeTHbIn kKomnneke ZULU.

B gaHHOM pasfene npeacraBneHo KpaTtkoe onucaHue (PyHKUMOHAaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoAyfien nporpammMmHo-pacyeTHoro komnnekca ZULU, HeobGxogumbix Aansi
akcnnyatauumn SM:

e cepBep reonHgpopmaLnoHHON cuctemol Zulu;

e WHCTpyMeHTarnbHasa reonHgopmaumoHHas cuctema 'MC Zulu;

e [MakeT pacyeToB ceTen TennocHabxeHns ZuluThermo;

3.2 Cepsep reonHcpopmaumoHHon cucremsl Zulu

ZuluServer - cepep [MIC Zulu, npepoctaBnsiowmi BO3MOXHOCTb COBMECTHOW
MHOrononb30BaTeNbCKON paboTbl C reofaHHbIMM B JIOKANbHOM CeTM WU rnobanbHoM ceTu
WHTepHeT.

HocTtyn Kk cepBepy ocyliecternsieTca Yepes npotokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb MCKNIOYNTE (PansioBbl JOCTYN KAMEHTa K AaHHbIM Ha cepBepe. KnuveHTy
He4oCTynHa MHdopMaLumsa 0 PU3NYECKOM XPaHEHUN OAHHbIX U OTCYTCTBYET BO3MOXHOCTb MX
HECaHKLMOHNPOBAHHOIO N3MEHEHWSI.

Tarke eCTb BO3MOXHOCTb pasrpaHnymTb AOCTYN K AaHHbIM MeXAy Mnorb3oBaTensiMmu.
Cunctema napornen n npasB No3BONSET NPeAOoCTaBNATb pasHbIM NOfb30BaTENAM pasfinyHble
BO3MOXHOCTU 1 OrpaHnNYeHna Ans JocTyna n paboTbl C AaHHBIMMN.

MC Zulu, coxpaHsis BCe BO3MOXHOCTWU HacTonbHon Bepcun TMIC, nveet BCTPOEHHbIV
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CNIOW, NPOEKTbI U Apyrne AaHHble Zulu Kak ¢
nokKanbHOM MaLUWHbI, TaK U C yaaneHHoro KoMnboTepa, rae ycraHosneH ZuluServer.

Anga Toro, 4tobbl NoakNtYMTLCA K cepBepy ZuluServer goctatodHO ykasaTtb ero IP
agpec, nMbo MMs KOMMblOTEPA B SfIOKaNbHOW CETU UIW Xe UMSA [JOMeHa, ecrnv cepsep

pacnonoxeH B cetn NHTepHeT.
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PucyHok 3.1 - BctpoeHHbin knueHT TUC Zulu — ZuluServer

3.21 OcobenHoctu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBoen paboTte C OaHHbIMW UCNONbL3YET NyTb K pannam Ccroes, KapT,
NMPOEKTOB U OPYruX, 3TN AaHHble npeacTaBnsowmM. MNMyTb K darny MoxeT ObiTb NoKanbHbIM
Tvna «C:\Zulu\Buildings.b00» wunu ceteBbiM Buga «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyna e K AaHHbIM 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 ctpaHuuam Beb-camnta, N'MC Zulu ncnoneayet cson Tun URL

Ans agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioee ¢ pa3Hbix cepeepos
MNC Zulu gaet BO3MOXHOCTb paboTaTtb OAHOBPEMEHHO C KapTamu 1 CROSMU C pasHbIX
CEepBEPOB W1 HaKMaAblBaTb B O4HOW KapTe Crioun € NoKanbHOW MallMHbI U CIoW € cepBepa apyr

Ha Apyra B MPOM3BOSIbHOM MOPSIAKE.
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Hanpumep, Ha KapTy MECTHOCTVU B BUAE CIOEB, 3arpyXeHHbIX C yaareHHoro cepeepa
(oonyctum, 13 WHTepHeTa) MOXHO HamnoXuTb MnaH npeanpusiTus ¢ cepBepa AaHHOro
NPEAnPUSTUSA, a NOBEPX PACMONIOKNUTL CXEMY UHXEHEPHBIX KOMMYHUKALMIA, PACNONOXEHHYHO

Ha KIIMEHTCKOW MaLlUuHe.

MHozononb308amersibckoe pedakmupoeaHue
ZuluServer gaeT BO3MOXHOCTb OOHOBpPEMEHHOIo peaaktTnpoBaHMA OOHUX U TEX XKe
Fpa(*)l/l‘-leCKl/IX N TabnU4YHbIX OaHHbIX HECKONbKUMW MONb30BaTENSIMU. I'Ipw 9TOM BeaeTcA

HEe3aBMCUMbIN 45 KaXXO0ro nosfb3oBaTens XypHarn oTkaTa.

Aemomamuyeckoe 06HoesIeHuUe Kapmbl
Mpy M3MEHEeHUM OaHHbIX OOHUM W3 KIIMEHTOB, CEpPBEp OMOBeLLAaeT BCEX KIIMEHTOB,
MONb3YLMXCA B OaHHbIN MOMEHT 3TUMM [aHHbIMW, YTO MPUBOAUT K aBTOMAaTUYeCKOMY

OOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHvpoBaH Tak, 4TOObl gaTb BO3MOXHOCTb ObICTPO W MPOCTO
onybnmkoBaTb AaHHbIE, CO3A4aHHbIE C MOMOLLBI HacTonbHon Bepcumn MNC Zulu. duanyeckuin
dopmaT AaHHbIX NpU 3TOM He MeHsieTcd. [1oCTaTouyHO C MOMOLLBK YTUIUTbI NOLArOTOBKM
AaHHbIX UM BPYYHYKD HACTPOWUTb CCbIfkM Anga cepsepa ZuluServer N faHHble CTaHOBATCHA
AocTynHbiMK B ceTu. MNogobHo Beb-cepsepy, cepsep Zulu No 3anpocy C KIMEHTCKOro Mecta

HY>KHOTO pecypca NpPeAoCTaBuUT AaHHbIe, COMOCTaBIIeHHbIE C 3TUM PEeCYPCOM.

AOMuHUCmpupoeaHue 0aHHbIX

ZuluServer npedocTaBnsieT BO3MOXHOCTb Pa3rPaHN4nTb A0CTYM K AaHHbIM U HA3HAYUTb
pasnuyHble npaBuna M npaBa AoOCTyna K HUM. MOXHO npenocTaBuTb Kak aHOHMMHbIN
OOCTyna K AaHHbIM Ans LWMPOKOM MyOnvKM, Tak M OorpaHMuMTb ero Ans Yys3Koro kpyra
nonb3oBaTeneln, onpedenuB AN KaXkOOro U3 HUX Kakue onepauum C AaHHbIMU emy

paspelLleHbl.

Web-cnyx6b1 WMS u WFS
ZuluServer nossonsiet pabdoTtaTtb ¢ AaHHLIMK cepBepa no cneundukaumam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbiMm OGC

(Open Geospatial Consortium).
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Web-cnyx6a WMS nossonsetr otobpaxaTb Crou u KapTbl cepBepa Ha KIMEeHTax,
nopgaepxuBatowmx cneundukauumn WMS, B yvactHoctn, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS un gp.

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

cepBepa Ans KNMeHTOoB, NoAAepK1BatoLWNX AaHHY0 cneuundurkaumto.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

MpaBa goctyna k cepBepHbIM AaHHBIM ANS NOMb30BaTeNs UM rpynmnbl Nonb3oBartenem
MOXXHO OrpaHNYnTb 06NaCcTbIO, 3a4aHHOM NPOCTLIM UM COCTaBHbLIM MOSIMTOHOM.

Ecnn BBEOeHO Takoe OrpaHMyeHue, TO MOSb30BaTeflb CMOXET OTOOpaxaTb Crou U

onepupoBaTh AaHHBbIMU TOSLKO B Npeaenax ykasaHHoW obnacTu.

Aemopu3sayusi Windows
Mpun coegmHeHnn ¢ ZuluServer BO3MOXHO MCNONb30BaTh y4eTHble cBeaeHusa Windows
Ans aBTopM3aumMm Nonb3oBaTeNisl Ha cepBepe, Kak 3To AenaeT, Hanpumep, Microsoft SQL

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

3.3 MHcTpymeHTanbHasa reovHgpopmaumoHHasa cucrema N’MC Zulu

MC Zulu - wHCTpyMeHTanbHas reonHoOpMauuoHHas cucTeMa Ans Cco3daHus
9NEKTPOHHbLIX KapT, MMaHOB M CXEeM, WHAOPMAaLMOHHO-CNPABOYHbIX CUCTEM, BKIHOYasd

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

leonHdopmaumoHHaa cuctema Zulu  npegHasHadeHa pgna  paspabotkm  [UC
npunoxeHun, Tpebylowmx Bu3yanu3aumm MNPOCTPAHCTBEHHbLIX [AaHHbIX B BEKTOPHOM W

pacTpoBOM BMAe, aHarnm3a nx Tonosiormm n nx cBA3n ¢ CeMaHTUu4eCKMMin ©asamu gaHHbIX.

C nomowbio Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadu4eckux
NPOEKUMSAX, UMW MIaH-CXEMbI, BKMHOYas KapTbl U CXEMbI MHXXEHEPHbIX CeTeW C NOAAEPIKKOMN MX
Toroniornn, pabotate C 6GONbLUMM  KONMYECTBOM pPacTpoOB, MPOBOAWUTb COBMECTHbIN
CEMaHTUYECKMI 1 NPOCTPAHCTBEHHbIN aHanun3 rpadnyeckmx 1 TabnmnyHbIX AaHHbIX, CO34aBaTh

pa3nunyHble TeMaTn4yeckmne KapTbl, OCYLLECTBIIATbL SKCMOPT N MMMOPT AaHHbIX.

MC Zulu nosBondetr UMNOPTMPOBaTb AaHHble M3 Takux nporpamm kKak Maplnfo,
AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nony4eHbl BEKTOPHbIE CIoU C

roToBbIMM OObEKTaAMW, Nnpn 3TOM BCE XapPaKTEPUCTUKN, TaKne Kak macwTab, uBeT u npo4une
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OyayT coxpaHeHbl. Ecnm k obbektam B 0OMeHHOM popmate Obina npukpensnieHa 6asa

AaHHbIX, TO OHa TaK e UMIMOPTUPYyeTCA B Zulu.

Momumo nMriopTta Zulu meeT BO3MOXHOCTb JKCMopTa Fpa(*)l/l‘-leCKl/IX OaHHbIX B TakKune

nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKMUX AaHHbIX

BO3MOXEH B 3NeKTPOHHYt0 Tabnuuy Microsoft Excel wnu ctpanmuy HTML. B cucteme Zulu

Takke MoryT 6e3 npeobpa3oBaHMs WUCMOMb30BATLCA OMMcaTenn pPacTpoBbiX OOBLEKTOB B

dopmatax Maplnfo n OziExplorer.

leomHdpopMaLmoHHasi cuctema Zulu No BHELUHeMY BWAY BecbMa MOXOXa Ha LUMPOKO

pacnpocTpaHeHHble npoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopygoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu FT'MC Zulu

Cucrtema obnagaeT LWUMPOKMMM BO3MOXHOCTAMM:

co3faBaTb KapTbl MECTHOCTM B PasfinyHbIX reorpadmyecknx cMcTemMax KoopavHat u
KapTorpacou4eckmx MpoeKkumusix, oTobpaxkaTb BEKTOpPHble rpadmyeckne AaHHble CO
crnaxvisaHvem n 6es crnaxunBaHus;

ocyulecTBnATb 006paboTKy pacTpoBbiX M3obpaxenun copmato BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLy BCTPOEHHOIO rpadpnyecKkoro peaakTopa;

Nnonb30BaTbCs AaHHLIMU C CepBepOB, noaaepxkmsaromx cneumdpukaumo WMS (Web
Map Service);

C NOMOLLbIO CO3aBaEMbIX BEKTOPHbIX CIIOEB C COOCTBEHHLIM DMHAPHBIM hopmaToM,
obecneumBalOLMM  BbICOKYKD CKOPOCTb paboTbl, BEKTOPU30BaTb pPacTpoOBble
n3ob6paxeHus;

npu BEKTOPWU3aLMM MCMNOSMb30BaTb KakK MNPUMUTUBHbIE OOBLEKTbI (CUMMBOSIbHbIE,
TEKCTOBblE, NWHENHble, NnowaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMble
CaMOCTOSITENBHO B CTPYKTYpPE Cros;

pabotatb C CeMaHTU4EeCKMMM AaHHbIMW, MOOKIOYAEMbIMU K CIIOK M3 BHELLUHUX
ncroyrHmkos BDE, ODBC unu ADO 4epes onuncatenn 6a3 gaHHbIX (MonyvaTe AaHHbIE
MOXHO 13 Tabnuy, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux uctoununkos ODBC unu ADO);

BbIMOSMHATL 3aNpoChl K 6a3aM AaHHbIX C OTOOpaeHNeM pe3ynbTaToB Ha KapTe (Mouck
onpeneneHHon MHopMaumm, HaxoXaeHne CyMmbl, MakCUMarnbHOro, MMHUMAabHOMO

3Ha4yeHus, u T.4.);
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BbIMOMHATb MPOCTPAHCTBEHHbIE 3anpocbl MO OObeKkTaM KapTbl B COOTBETCTBUM CO
cneundmkaumammn OGC;

cosgaBatb Mofesnb penbeda MeCTHOCTM U CTPOUTb Ha €€ OCHOBE M3OSIMHUW, 30Hbl
3aTonneHnsa npodounm 1 pactpbl penbeda, paccymTbiBaTh NOLWAaAM N 06beMbI;
9KCNOPTUPOBaTb [AaHHble M3 ceMaHTudeckon 6asbl MnM pesynbTaTbl 3anpoca B
3NeKTpoHHyo Tabnuuy Microsoft Excel unu ctpanmyy HTML;

[MporpaMMHO MM NO CEMaHTUYECKM AaHHbIM CO34aBaTb TeMaTUYEeCKne packpacku, ¢
MOMOLLbIO KOTOPbIX MEHSAETCS CTUIb OTOOpaXKeHNA 0O BbEKTOB;

BbIBOAUTb 118 BCeX OOBbEKTOB Crosi HaAnUCKH nnuv Bupku, TEKCT HAOMMCU MOXET Kak
BpaTbca U3 ceMaHTM4eckon 6asbl aHHbIX, TaK M NepeonpeaensiTeCs NPOrpamMmmMHo;
oTobpaxaTb  0ObekTbl cross B cdopmate  nceBgo-3D  no3BonsoLLEM
BM3yanunsmpoBaTbCA OTHOCUTENbHbIE BbICOTbI 0OBbEKTOB (Hanpumep, BbICOTbl 34aHUN);
cosgaBatb W ucCMonb3oBaTb OUBNMOTEKY rpadonyecknx 9OneMeHTOB CUCTEM
TennocHabXeHns 1 peXXMMOB UX (PYHKLIMOHNPOBaHWUS;

co3gaBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHMKAUMW C aBTOMAaTU4ECKUM
hopMMpoBaHMEM TOMOSOMUN CETU U COOTBETCTBYHOLMX 633 AaHHbIX;

N3MEHATb TOMOJSOTMIO CETEN N PEXMMbI PpaboThbl €€ 3NEMEHTOB;

peLuaTb TONonornyeckne 3agayvm (M3MeHeHMe COCTOAHMA OOBLEKTOB (MEPEKITOYEHNST),
MOMCK OTKIIOYAKOLLMX YCTPOMCTB, MOWCK KpaTyYamimx MyTen, MOUCK CBSA3aHHbIX
0B6BLEKTOB, NOMCK KomeL);

Anst GbICTPOro MNepeMeLLeHns B Hy)KHOE MECTO KapTbl YCTaHaBnuBaTb 3aKnagku
(3aknagka Ha TOYKY HA MECTHOCTM C onpedefieHHbIM MaclTaboMm OTobpaxeHus u
3aKknagka Ha onpegeneHHblin OObekT crnos (BecbMa YyOoOOHO, ecnn OObekT -
ABWXKYLLIMNCA MO KapTe));

C MNOMOLLbIO TMNPOEKTOB packpbiBaTb CTPYKTYpy TOr0O WM  MHOrO OOBbEKTa,
n306pakeHHOro Ha kapTe CXxemaTuU4YHO;

co3gaBaTb MaKeThbl NevaTu;

nMnopTupoBaTh rpaduyeckme gaHHble n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) u ArcView (SHP);

aKcrnopTuposBaTth rpaduyeckne gaHHole B Mapinfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) n Windows Bimmap (BMP);

co3aBaTb Makpochkl Ha a3blkax VB Script nnu Java Script;

OCYLLECTBNATbL MPOrpaMMHbIA JOCTYN K [aHHbIM Yepe3 OObLeKkTHy Modenb Ans

HanMcaHnsa cobCTBEHHbIX KOHBEPTEPOB,;
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e CO3aaBaTb COOCTBEHHbIE NPUNOXEHUS, paboTatoLume nog ynpasneHnem Zulu.

3.3.1.1 Opranmsaumsa rpachmueckux gaHHbIX

padunyeckne pOaHHble OpraHM3oBaHbl nocnovHo. Crnon  sBNsSieTcs  OCHOBHOW
NHOPMALIMOHHON eanHMUEen cucteMbl. Kaxgbii OObekT crnosi MMeeT  YHUKarbHbIN

noeHtudukatop (ID unu «kntoyy). MNogaepxmeaemMble TUMbI COEB:

e BEKTOPHbIE CNoW;
e pacTpoBble Crow;
e cnowu penbeda;

e cnon WMS (Web Map Service).

BekmopHbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BUHAPHLIN bopMaT AaHHbIX, YTO obecneunBaeT
BbICOKYO CKOpPOCTb paboTbl rpadmyeckmx UK TOMOMOrMdeckMx anroputmoB. Wmeetca
BO3MOXXHOCTb MPOrpaMMHOro ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb AS1S HanncaHus

COBCTBEHHBIX KOHBEPTEPOB.

Ob6bekTbl BEKTOPHOro Cros gendatcAa Ha npocTble (I'IpVIMI/ITVIBbI) 1 TUNoBble

(knaccmdunumpoBaHHbIE OO BEKTHI).
MpUMUTBBI MOTYT ObITb:

e TOYeYHble (MMKTOrPaMMbl UMM «CUMBONbI»);
e TEKCTOBbIE;
e [VHeNnHble (NMYHUK, MONUMNHUK);

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OBEKTbI ONUCbIBAOTCA B OMONMOTEKe TUNOB 0OBbekToB. Kaxabin Tun
ONUCbIBAET MIOWAAHON, NMMHENHBIA UM CUMBOJSIbHBIN TUMOBOW rpadouyecKknn 0OBEKT, NMEET
Nnonb3oBaTeNbCKOE Ha3BaHWE U MOXET ObiTb CBSA3aH C COOCTBEHHOW ceMaHTu4eckon 6asomn

AaHHbIX.

Kaxxgbm TN ob6bekta MOXET WMETb HECKObKO pexunmoB, KOTOpble WMEKT
nonb3oBaTesibCkoe Ha3BaHWE, W 3a4aloT pPa3rnyHble crnocobsbl OTO6pa)KeHI/IFI OaHHOro

TUMNOBOro obbeKTa.
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TunoBble 06bEKTHI MOTYT BbITh:
e TOYeuHble (NMMKTOrpaMMbl NN «CUMBOSbIY);
e JIMHEWHbIE (TUHUW, NOSINNHUN);

e nnoLiaaHble (KOHTYPbI, NOSIMKOHTYPbI).

ATpUBYTMBHbIE UM CEMaHTUYECKME LaHHblE BEKTOPHOIO Criosi XPaHSATCA BO BHELLUHEM
NCTOYHUKE AaHHbIX U MOAKITHYATCS K CrOK Yepe3 COOCTBEHHbIN onucaTtenb 6a3bl AaHHbIX. K
OLIHOMY CIIOK0 MOXET ObITb MOAKMOYEHO NONEPEMEHHO NPOM3BOSIBHOE YMCIIO0 CEMaHTUYECKNX
6a3 gaHHbIX. MpUMUTUBBLI NONb3yHOTCA OOLen cemMaHTuYeckon ©as3o AaHHbIX, TUMOBbIE
00BbEKTbI - COBCTBEHHOW A8 KaXXOoro Tuna (ogHako Ansi pasHblX TUMOB MOXHO NOAKMOYUTD

OOHY 1 Ty Xe baasy).

Pacmpoesie criou

PacTtpoBbiM crnoem MoXeT ObiTb NMMBO OTAENbHBIA PacTPOBLIN 0OBLEKT, NMMBO rpynna
pacTpoBbIX 06bEKTOB. PacTpoBasi rpynna MOXeT cofepkaTb NPOU3BOSIbHOE YMCIIO pacTpOBbIX
OOBbEKTOB MM BMOXEHHbIX PacTpoBbIX rpynn. Yncno pactpoB B Croe OrpaHWYeHo NuLlb

[ANCKOBbIM NPOCTPaHCTBOM (Zulu cnpaBnseTcs ¢ NofieM 13 HECKOMbKUX ThICSY pacTpoB).

Moppepxmeaemble popmaTsl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucremamm KoopgMHatr M Kaprorpadpumueckumm

nmpoeKumamm

Fpaq)vlquKme OJaHHble MOIYyT XpaHUTbCA B pPa3/iM4HbIX CUCTEMax KoopauHat Wu

OTO6pa)KaTbCFI B pa3rinvHbIX NMPOeKUnax TpexmepHon NOBEPXHOCTU 3emnum Ha NNocKoCTb.

Cuctema npeanaraet HaGop npeaonpeneneHHbIX CUCTeEM KoopauHaT. Kpome Toro
nonb3oBaTernb MOXeT 3a[aTb CBOK CUCTEMY KOOPAMHAT C UHAMBMAYanbHbIMU NapameTpamm

AN noaaepXMBaeMblX CUCTEMOW NPOEKLIUIA.

B 4actHocTM aTa BO3MOXXHOCTb MO3BONAT, npn WM3BECTHbIX MapamMeTpax (KJ'IPO‘-IaX
nepexo,u,a), npmBA3biBaTb AaHHbIE, XpaHALMECA B MECTHOM cucTeme KoopauHart, K O[HOMN 13

rnobanbHbIX CUCTEM KoopauHar.

[aHHble MOXXHO NepenpoeunpoBaTh U3 OOHON CUCTEMbI KOOPAMHAT B OPYIYHO.
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3.313 OpraHmsaumsa ceMaHTUYeCKNX gaHHbIX

CemaHTMYeckMe [OaHHble MOAKIIYAKTCA K CrOK U3 BHELWHuX uctovHukoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

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

e Tabnuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

¢ Microsoft SQL Server,

e ORACLE;

e apyrue ncrouHmkn ODBC unun ADO.

Umnopm/akcnopm OaHHbIX
Bo3moxxeH MMNOpPT/aKCropT AaHHbIX B cneayowmne dopmarsbl:

e Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e 3kcnopT kapTbl (Windows Bitmap (BMP));

e JkcnopT cemaHTudeckux ganHHbix (Microsoft Excel, HTML, TekctoBbi dpopmar).

3.3.14 MpeacraBneHue gaHHbIX HA KapTe

KapTta MOXeT cofepxaTb MPOV3BOMbHOE YMCIIO rpacuyeckmMx CroeB - OOHU U Te Xe
rpacdomyeckme crou MoryT ObiTb MOMELLEHbl B pasHble KapTbl C pasHbIMM HacTpoMKaMu
oTobpaxeHus. Kapta umeeT BO3MOXHOCTb 3aflaHUs MOMb30BaTENbLCKOro UMeHM, LBeTa dhoHa

M MacLUTabHOW CeTKu.

[aHHble, XpaHALMXCA B pasHbIX CUCTEMaX KOOPAMHAT, MOXHO OTOOpa)kaTb Ha OAHOW
KapTe, B OAHOM U3 KapTorpaduyeckmx npoekumin. MNpu aToM nepecyeT koopamHaT (ecnu oH
TpebyeTcs) M3 ogHOro AaTymMa B ApPYron M U3 OOHOW MPOEeKUuMM B OpYryto NpousBoauTCst npu

oTOBpaxeHun "Ha nety".

anMVITVIBbI MOryT MMeTb HOMBMAyaribHbl€ CTUIN 0T06pa)KeHVIFI (LI,BeT, CTuUInb, TONLWWHa

NMHWIA;, UBET M CTWMb 3anuBKK, MMKTOrpamMma; dopmat Tekcta). TUNoBble OObeKTbl MMeoT
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CTUIb B 3aBUCUMOCTW OT pexmmMa (COCTOSIHWS), KOTOPbIA onpeaensieTca B Gubnmotekn Tmnos
06bekToB crosi. CTunb NPUMUTUBOB MOXET Nepeonpenensatb KapTon - Anst BCeX NPMMUTMBOB

MOXXHO NMPpUHyONUTESIbHO 3adaTb OAUNH CTUSb.

CTvnb OOBLEKTOB MOXHO MEHSITb C MOMOLLBI0 TeMaTUYecKux packpacok. Mpu atom

pacKpacka MOXeT ObITb CO3A4aHa No CeMaHTUYECKNM OaHHbIM UK nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOAUTb ANSi BCEX OOBLEKTOB CrOsi HagmnuMcu unn Gupku. TekcTt
HaanMcKu MOXeT GpaTbCsl U3 cemaHTM4Yeckon 6asbl AaHHbIX. TEKCT HaAnMCU Takke MOXET
nepeonpeaensitbCs MPOrpamMMHO. BUpKM reHepupytoTcsi aBTOMaTU4YeCckn, HO MOryT MOTOM

paccTaBnsATLCS NONb30BaTENIEM B HY>KHOE PaCroNioXXEHME U B HY)KHOW OpUeHTaLuN.

,D,J'IFI 6bICTpOFO nepemMelieHmnda B Hy>KHoO€ MeCTO KapTbl MOXHO yCTaHaBIIMBaTb 3aKradKn.

3aknagka Ha TOYKY Ha MeCTHOCTU C onpenesieHHbIM mMacLutadom OTO6pa)KeHI/IFI.

KapTy MOXHO nevaTtaTtb C pas3nMyHbIMK ONuUMsSIMK (Ha O4HOWM CTPaHMLUE UMM HECKOSbKUX
CTpaHuuax, B 3agaHHOM MacliTabe unu BnvMcaB B 3aaHHble rabaputbl, Ha CTpaHUUax ans

nocneayoLLen CKIenkn u 1.4.).

3.3.1.5 OpraHmsaumsa Kapr

MwveeTcss BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObEeOUHEHHble OOLlen
TemaTmkon. COBOKYNMHOCTb KapT, 06beanHEeHHbIX 0OLLMM NONb30BaTENbLCKMM UMEHEM U, €CIN
TpebyeTcs, HabOPOM MEpPaAPXMYECKMX CBS3EN MeXOy STUMW KapTamu, NpeactaBnseTr cobou

NPOEKT.

B pamkax npoekta kapTbl MOXHO CBS3blBaTb MEXAY COOOM C MOMOLLbIO MNEPCCHINIOK.
'Mnepccbinka onpegensieTca OT obbekta B OQHOM KapTe K APYrorM KapTe C yKa3aHueM

MeCTOpPacCrnoJIOXEeHNA U MacLutaba.
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3.3.1.6 PepaktupoBaHue o6bekToB

ans penakTnpoBaHunAa U BBOOA o6bekToB npeaycMOTPEHbI:

e BO3MOXHOCTW BBOA W peAaKTUpPOBaHWS:
— BBOf, C 3KpaHa MbILLKON
— BBOJ, MO KOOpAMHATaM C KnasuaTypbl
— TpaccupoBKa fNHUIM
— aBTO3aMblKaHWe KOHTYpOB
— Bblpe3ka/konMpoBaHue/BCTaBka - oybrnmpoBaHue
— MOBOPOT OObEKTA.
e oriepaumn oTMeHbl/Bo3Bpata aevnctemsa (Undo / Redo).
e pefakTMpoBaHue rpynnbl OO HLEKTOB:
— yQaneHuve - nepemeLleHe;
— pybnupoBaHue;
— TMOBOPOT - Bblpe3ka/konMpoBaHne/BCTaBKa.
e pefaKkTMpOBaHMeE 3rieMEHTOB ObbeKTa:
— nepemeLlleHne/yganeHne/BcTaBka y3nos;
— nepemeLlleHve/yganeHne pebep;
— pas3bueHne yyacTka CUMBOSIbHbIM OO BLEKTOM.

e TpaHcdopMauus.

3.3.1.7 BekTopHble OBeprierMHbie onepauum

Oseprielt - onepaumsa HanoXeHusa Opyr Ha gpyra AByx unu boree crnoes, B pesynbTtarte
KOTopo  obpadyeTcd  oAMH  MPOU3BOAHLIA  CINOW,  COAEPXaLM  KOMMO3NLMIO
NMPOCTPaHCTBEHHbLIX OOBHLEKTOB MCXOAHbIX CIOEB, TOMOSIOMMIO 3TOM KOMMO3MLMM U aTpubyThl,

apI/IC*)MeTI/I‘-IeCKI/l nnn norm4eckn npon3BoaHbie OT 3Ha4YeHun anI/I6yTOB NCXOAHbIX OOBLEKTOB.

MoanepkmBaloTcs crieaytoLLmne BEKTOPHbIE OBEPIIENHbIE OnepaLum:

ob6beanHeHne o6beKToB C HacneaoBaHneM ID (yHMKanbHOro naeHTugukaTopa);
e pasbeauHeHne 0ObEKTOB;

e pasgeneHue ogHoro obbekTa rpynnon OGHEKTOB;

e Bblpe3ka 13 ogHoro obbekTa obnacTu rpynmnbl OO HLEKTOB;

e OTpe3aHune obbekTa BHe 06nacTy rpynnbl pYrMx OO bEKTOB;
65409567.OM-TICT.003.000
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e Y3rI0BaHME;
e OydepHbie 30HbI;

e OCTPOEHME KOHTYPOB MO CeTM.

3.3.1.8 KoppekTupoBka pacrpos

B cucreme peanusoBaHa KOpPpPEKTUMpOBKa pacTpoBbiX ansioB, copepXaLimx
CKaHMPOBAHHYKD C [MIaHLWETOB TOMOOCHOBY. KOppekTMpoBKa WCKaXXEHUM CKaHWPOBaHUSA
NPOM3BOANTCS MO TOYKaM pacTpa, KOopAuHaTbl KOTOPbIX M3BECTHbl. Kak MUHMMYM LOIDKHbI
ObITb M3BECTHBI YEThIPE TOYKM, OnpeaenstoLme yribl nraHweTa.

Mpouenypa KOPPEKTUPOBKM CO30AET HOBbIN PacTp, Yribl KOTOPOro CoBNaaaroT C yrnamu

nraHweTa, T.e. npoueaypa KoOppekTUpOBKU o6pe3aeT OTCKaHUPOBaAHHbIE, HO NNLLUHKXE, NONA.

3.3.1.9 MopenuposaHue ceTem y TONONorMYeckue sagayum Ha ceTax

Hapsgy ¢ obbldHbIM gna TVIC pasgeneHnem OOBLEKTOB Ha KOHTYpbl, FIOMaHble,
KOMOWHMPOBAHHbIE KOHTYPbl, KOMOWHMPOBAHHbIE NOMaHble, Zulu noaaepXuBaeT JIMHENHO-

Y3J10BYHO TOMOJI0IMI0, YTO NO3BOJIAET MOAENIMpPOoBaTb NHXEHEPHbIE CETU.

Hapsgy ¢ o6bl4HbIM anda TMC pasgeneHneMm 00bEKTOB Ha KOHTYPbI, IOMaHble, CUMBOIbI,
Zulu nopoepXvMBaeT NIMHEMHO-Y3MOBYHO  TOMOSIOMMIO, YTO MO3BONSAET MoLenMpoBaTb
WHXEHEPHbIE N Opyrne ceTu. Tononornyeckas ceteBas MoLenb NpeactaenseT cobon rpad
CeT, y3naMmm KOTOPOro SBMSIKOTCA TOYeYHble 06beKTbl (KonoAubl, UCTOYHWKM, 3a[BUXKKM,
PYOUNBHUKN, NepekpecTkn, noTpebutenn mn T1.4.), a pedbpamu rpada sBMATCA NIMHENHbIE

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

Tononornyecknin  pefaktop Co3gaeT MarteMaTU4eckylo mMogenb rpada cetu
HenocpeaCcTBEHHO B Mpouecce BBoAa (pycoBaHus) rpadpmyeckon MHdopmaumn. Mcnonbays
MOZ€ENb CETM MOXHO peluaTb psif, TOMOMorM4ecknx 3agad, MoOUCK KpaTyanwiero nyTu, aHanms
CBSI3HOCTM, aHanu3 Komnel, aHanu3 OTKHOYEHMIW, MOUCK OTKIYaloWMX YCTPOWUCTB M T.4.
MOXHO MEHATb COCTOSIHUS OOBLEKTOB (MEPEKNOYEHMS) C MOoCneayowmuM aBTOMaTUYECKUM
OGHOBMEHMEM COCTOSHUS BCeW ceTu (Hanpumep, BKIHOYEHWE/BBLIKIIOYEHNE  3a4BVIKKN
TpybonpoBoga) BbIMNOMHATL MOUCK  OTKMOYaloLWMX YCTPOUCTB  (CbopMMpoBaHWE Cnmcka
0ObEKTOB, MMELMX MPU3HAK «OTKMoYatoLLee YCTPOMCTBO», MNPU OTKIMKOYEHUU KOTOPbIX

BblOpaHHbIN OOBLEKT Takke NEPeBOAUTCA B COCTOSIHME «OTKIOYEH»), KpaTdanwmx nyTen
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(HaxoAMTb KpaTyalLLMA NyTb MO CETU Mexay BblOpaHHbIMK y3naMu C Y4ETOM HanpaBiieHui
Y4acTKOB), CBSI3aHHbIX OBBHEKTOB (HAXOOAWUTCS MHOXECTBO OOLEKTOB CETU, AOCTUXKMMBLIX U3
BbIOPAHHOrO y3ra CceTu, AOCTMXKMMOCTb MOXET onpedensaTbcsl 6e3 yyeTa HanpasneHus
Y4acTKOB, C Y4ETOM M MPOTUB HaNpaBneHWs1 Y4acTKOB), UCKaTb BCE KOSbLia CETU, B KOTOPble

BXOAST BCE BblOpaHHbIE OOBLEKTHI.

CeTb BBOAMTCA KaK COBOKYMHOCTb TUMOBbIX TOYEYHbIX OOBLEKTOB, COEAMHEHHbIX
TUNOBLIMU JIMHENHLIMA OOBbEKTAMM, UMEILLUMMM MPU3HAK  «yvacTok». WHdopmaums o
TOMONOrMN hopMUPYETCH aBTOMaATUYECKUN - €CINN «MOTAHYTbY 3a y3en unu pebpo, cBa3aHHble
0b6bekTbl Takke nepemelatoTcst. OBbEKTbI CETM MOXKHO OTKPEnnsiTb U 3aHOBO MPUKPENnnsTb

Apyr K apyry oaHnM aApmxXeHnemM MbILLKW.

Mopgenb cetn Zulu gaBnsieTcs ocHOBOM Ansi paboTbl MOAOYNS pacyeToB WHXEHEPHbIX

ceten ZuluThermo.

3.4 MUHcTpymeHTanbHasa reouHcpopmaumoHHaa cucrema NC Zulu

Mogyne ZuluThermo no3BondeT cos3gaTb PacHETHYD MaTeMaTUYECKYd MOAENb CeTw,
BbIMOMHWTL  MAclopTM3auuMilo CeTU, U Ha OCHOBE CO30aHHOW MOAEenW pellatb
WH(POPMaALMOHHbIE 3adaun, 3adadn TOMOSIOMMYECKOro aHanmsa, W BbINOMHATb pasfnnyHble

Tennorngpaslintdeckmne pacyeThbl.

Pacquy noanexart TYNMMKOBbIE W KOrbLEBblE TennoBble CeTUn, B TOM 4YuUCne C
NOBbLICUTETTbHbIMA HaCOCHbIMU CTaHUnAMn n apoccenmpyrowmmMmin yCTpOIZCTBaMM,

pa6OTaI'OLLI,I/1€ OT OAHOro UM HeCKOJ1IbKNX NCTOYHUKOB.

[Mporpamma npegycmaTpuBaeT TennorvapaBnuyecknini pacdeT C NpuUcoeduHEeHNeM K
ceTn nHavBMayasnbHbIX TennoBbiX NyHKTOB (ATT1) un LeHTpanbHbiX Tennoblx nyHkToB (LITTT)

NO HECKOIMbKUM OECATKAMUN CXEMHbIX peUJeHMﬁ, npMMeHAeMbIX Ha TeppUTopun Poccuw.

PacueT cucteM TennocHaGKeHNs MOXXET NPOU3BOANUTLCS C YYETOM yTeYeK U3 TEMNNOBON
CETU N cuUCTeM TennonoTpebrieHnsi, a Takke TENnroBbIX NOTEPb B TpybONpoBOoA4ax TennoBoM

ceTn.

Pacuyet TennoBbIx noTepb BeOeTcA nmbo no HOPMAaTMBHbLIM MNOTEPAM, nmbo no

C*)aKTVI‘-IGCKOMy COCTOAHUIO N30J14ALNN.

PacueTtbl ZuluThermo moryT paboTaTb Kak B TECHOM MHTErpaummn ¢ reonHdopMaLMoHHON
cuctemon (B Buge mogyna pacwuvpenus TUC), Tak M B Buae OTAENbHOW OUBNMOTEKM

KOMTMOHEHTOB, KOTOPbIE MO3BOSMAIT BbINOMHATL pacyeThl U3 NPUNOXEHUN Norb3oBaTenem.
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CocraB 3apgau:

e [OCTPOEHUE pacyHETHOM MOAENN TEMIOBOW CETH;
e nacnopTusaunsa o6beKToB ceTu;

e Hanago4HbIN pacyeT TENOBON CETY;

e [OBEPOYHbLIN pacyeT TENOBOW CETH;

e KOHCTPYKTOPCKUW pacyeT TenoBon ceTu;

e pacyeT Tpebyemon TemnepaTypbl Ha UCTOYHUKE;
e KOMMYyTaUMOHHbIE 3a[a4u;

e OCTPOEHUE MbE3OMETPUYECKOIO rpadmka;

e pacyeT HOpMaTUBHbIX NMOTEPL TEMNA Yepes3 NU30MALMIO.

3.4.1 MocTpoeHme pacueTHOM MOoAENU TEMNJIOBOMU CeTH

Mpn pabote B reonHOPMaLMOHHOM CUCTEME CETb OO0CTAaTOYMHO MPOCTO U BbICTPO
3aHOCUTCHA C MOMOLLBIO MbIWKXW MM No KoopauHatam. [lpu atoMm cpasy opmumpyeTcs
pacyeTHass Mogenb. OcTaeTca Nuwb 3afaTb pacyeTHble napameTpbl OOBLEKTOB M HaxaTb

KHOMMKY BbIMNMOJIHEHNA pac4yeTa.

MaTemaTtnyeckas Mopenb CeTU [Ofsi NPOBEeAeHVs TennorMapaBiyYeckux pacyeToB
npeacTaensieT cobo rpad, roe Ayramu, COeauHSIIOWMMMK  Y3Mbl, SIBASKOTCA  Y4acTKu

TpybonpoBoaoB.

YyacTtok n3obpaxaeTcss OgHOW JIMHMEW, HO MOXET 03Ha4yaTb HECKOSbKO COCTOSIHURN,

3ajaBaeMbIX pa3HbIMU peXMMaMn:

Pengmi | ———t——  EEIFOMEH

Pengmal - - - OTEmOMeH
Pemama 3 ——————  omamones obpaTHBEH

Pesama 4 OTHIFSEH TI0 AR LEF
PucyHok 3.2 - U3obpaxkeHne HECKONBKUX COCTOSIHUMA Y4aCTKOB, 3ajaBaeMbIX PasHbIMU peXumam
OT0 BHellHee npeacrasneHune cetu. lNepen Ha4anom pacyeTa BHELLHeEE NpeacTaBreHne

ceTn, B 3aBUCUMOCTU OT TUMNOB N PEXNMOB 3N1IEMEHTOB, COCTAaBIIAIOLLNX CETb, npeo6pasyeTC$|

(koampyeTcsl) BO BHyTPEHHEE NpeACTaBneHNE, No KOTOPOMY U NMPOBOAUTCS pacyerT.
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[MpocTbiM y3riOM B Moaenu cuutaetcsa nobon y3en, YbM CBOWCTBA cChneuuarnbHO He
oroBopeHbl. [1pocTon y3en CnyxXut TONbKO AN COeAMHEHUs1 y4acTKOB. Takumu y3namm ans
MOAENN SABMSIOTCA TEMNMOBble Kamepbl, OTBETBMEHUS, CMEHbl OWaMeTpoB, CMeHa Tuna

NPOKINagkn nnn tuna n3onduumm n T1.4.

Bo BHyTpeHHel KogupoBke Takve yarbl NpeBpaLLatoTcs B ABa y3na, oavH B NoAaoLLEM
TpybonpoBoae, Apyroi B o6paTHOM. B KaxaoM y3rne MoXHO 3agaTb CIMB BOAbI U3 NMOAAMOLLENO

nvnm n3 obpaTHoro Tpy6oNpPOBOAOB.

MoTpebutenb TEnnoBOM 3SHEPrMN XapaKTEPU3YeTCsl pacYETHbIMM Harpyskamy Ha
CUCTEMY OTOMSIEHNS!, CUCTEMY BEHTUNALUMM W CUCTEMY TFOpsSiYEro BOAOCHaOXeHus u
pacyeTHbIMM TeMNepaTypamy Ha BXoAe, BbiXxode NoTpebuTens, U pacyeTHON TemnepaTypomn

BHYTPEHHEro Bo3ayxa.

B ogHonMHeMHoMm npeacTaBneHMM noTpebuTenb - 3TO Y30BOM 3MEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TONbKO C OQHUM Yy4aCTKOM.

BHyTpeHHAsT kogupoBKa noTpebutens CylwecTBEHHO 3aBUCUT OT €ero  CXembl
npucoeavHeHnss K TennoBon cetn. Cxembl MOryT ObITb 9neBaToOpHble, C HACOCHbLIM
CMeLLUeHNeM, C HE3aBUCUMbIM MPUCOEAMHEHNEM, C OTKPbITLIM UK 3aKpbITbiM OTOOPOM BOAbI
Ha BC, c perynatopamu TemnepaTypbl, OTONMEHUS, pacxoda U T.4. Ha gaHHbIi MOMEHT B

pacnopsxeHuu nonb3oBaTesa 46 cxemM npucoegnHeHnd I'IOTpGGVITGJ'IGVI.

Ecnun B 30aHMM HECKOMBbKO Y3M0B BBOAA, TO 06BEKTOM «MOTPEOGUTENB» MOXHO ONnMcaTb
KaXKabli BBOA. B Toxe Bpemsi Kak OAuH MOTpebuTenb MOXHO OonucaTh Lenblid KBapTan WUnm

3aBOA, 3a4aB 4N Takoro noTpedburtens 0600LWeEHHbIE TENOBbLIE HArPYy3Ku.

O600LWeHHbIN NoTpebuTenb - 3TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo

I'IOTpe6J'IF|eMbIM pacxoaom, nnbo pacxon o6ycn03neH 3afjaHHbIM COMpPOTUBNEHNEM Y3ra.

Takon 06bekT ygobHO Mcnonb3oBaTtbh, KOrga BO3HMKAET HeobXoaMMOCTb paccyvTaTb
rMapaBnuky cetm 6e3 mHoOpMauum O TEMnOBbIX Harpyskax W KOHKPETHbIX CXemax
npucoeanHeHus notpebutenen K Tennosol ceTn. Hanpumep, npu pacyete MarncrpasnbHbIX
ceTen MHopmaumm O KBapTarbHbIX CETSIX MOXET He ObiTb, a Anst OLEHKN NoTepb Hanopa B
MarucTpansix [OCTatovHO 3agjaTb 0600uweHHble pacxodbl B TOYKax MPUCOEAVHEHMS

KBapTarioB K MarnMcTpansHon ceTu.

B ogHonvHenHom m3obpaxeHun He TpebyeTca nogknovaTb 0606LLEHHbIM NOTpebuTens
Ha OTAenbHOM OTBOASLLEM Yy4acTKe, Kak B Criydae npocTtoro notpeburtensa. To ecTtb B 3TOT

y3en MOXeT BXOOAUTb n/vinn BbIXOANTL NOBOE KONMYECTBO Y4acCTKOB. OTO No3BOSISIET 6bICTpO n
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y,D,06H0, C MUHMMarbHbIM KOJTM4ECTBOM UCXOOHbIX AAHHbIX.

I
L

HMETOYHMK 0606 WeHHLI& NOTPpesHTEN!

PucyHok 3.3 - O606LeHHbIN NoTpebuTtens

LUTM - 310 y3en [OOMOMHUTENBHOIO pPerynvpoBaHUa W pacnpenesieHnss TennoBon
aHeprnn. Hanunuyue Takoro ysna nogpasymMeBaeT, YTO 32 HUM HaxoauTcs TynuKoBas ceTb, C
nHamesuayanbHeiMy notpedutenammn. B LITIT moxeT BXoauTb TONbKO OAMH YYaCTOK U TONbKO
OOMH y4acTOK MOXET BbIXoauTb. Mpuyem BXOASALLMI YHaCTOK MAET CO CTOPOHbI MarnucTpanu, a
BbIXOOSALWMA Y4aCTOK BedeT K KOHeYHbIM noTpebutenam. BHyTpeHHsas koguposka LTI
3aBUCUT OT €ro CXemMbl MPUCOEOUHEHUSI K TEenroBon ceTu. OTO MOXEeT OblTb rpynnoBon
anesaTtop, rpynnoBOi HACOC CMELLEHMWS, HE3aBUCMMOE MOAKIOYEHWe rpynnbl noTpebuTtenen,
Gonnepbl Ha MBC u T.0. Ha gaHHLIN MOMEHT B pacrnopsikeHuu nonb3oBartens 37 CXem

npucoeamHenns LITT1.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

I'IepeMblqKa no3BoJideT cmMogenumpoBatb Y4acCToOK, COEQVHSAIWMA  noJalowmn - w
O6paTHbII‘/'1 pr6OI'IpOBO,D,bI. B artor y3ell MOXET BXOOUTb n/vnun BbIxoanTb Ntoboe KONMYecTBo

y4acTKOB.
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PucyHok 3.5 — lNepembiuka

Tak Kak nepemblyka B OOHOSIMHENHOM M300paXKeHWM npeacTaBneHa ysnom, To Ans
MOAENMPOBaHNS COEAMHEHUS MeXay nodalolMm  TpybomnpoBOAOM OAHOMO y4vacTka W
obpaTHbIM TpyGoNpoBOAOM APYroro y4acTtka Of4HOro 3fieMeHTa «nepemblvkay HeJoCTaTouHO.

lMoHagobATCA elle ABa yvacTka: O4MH TOMbKO NOAAoLLMI, APYrOM - TONbKO 0OpaTHbIN.

PucyHok 3.6 - CoequHeHne Mexay nogaloLlmM Tpy6onpoBoAOM OAHOIO y4acTka U o6paTHbIM TpyGonpoBoAOM
Opyroro y4yactka

HacocHasi ctaHuus B OQHONMUMHENHOM M300paxeHUn npeacTaBnsieTcs ogHUM yanom. B
3aBMCUMMOCTM OT TabnM4yHbIX NapamMeTpoB 3TOrO y3fa HacoC MOXET ObiTb YCTAHOBMEH Ha
nogatowiem nnm obpatHoM Tpybonposoge, NMMbo Ha obomx TpybonpoBoAax OAHOBPEMEHHO.
[ns 3agaHvs HanpaBneHns AeNCTBMSA Hacoca B 3TOT Y3er TOSMbKO OAUH Y4acToK 00s3aTenbHO

OOJDKEeH BXOOUTb 1 TOJTIbKO OANH YHaCTOK OOJTKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuus

Hacoc moxHO mopgenvpoBaTb AByMs cnocobamu: nubo Kak maearnbHOe YCTPOWCTBO,
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KOTOpOE U3MEHSIET AaBreHne B TpybonpoBoae Ha 3a4aHHYH BENMYMHY, MMBO Kak YCTPOWCTBO,

paboTatoLLee C y4ETOM pearbHO HarNopHO-PaCXOAHOW XapaKTePUCTMKN KOHKPETHOTO Hacoca.

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

03Ha4aeT, YTo Hacoc paboTaeT HABCTPeYY BXOASLLEMY B HETO Yy4acTKy.

PucyHok 3.8 - Nbe3omeTtpuyeckue rpacmkn

Ha puncyHKe BUOHO, KaK pa3rinyHblie HarnpaslieHNA y4acCTKoB, BXOOALLUMX N BbIXOOAALLMX N3
HacoCa B cCoO4YeTaHUMn C pa3HbiIMXA 3HaKaMW Harnopa, BIIMAKOT Ha pe3yrbTaT pacyeTa,

OTOBPaXKEHHbIN HA MbE30METPUYECKUX rpadorKax.

Korga 3agaetcsa TOMbKO 3HaAYeHMe Hamnopa Ha Hacoce, OHO OCTaeTCsl HEU3MEHHbIM He

3aBUCUMO OT npoxoasLluero 4epes3 HacocC pacxoaa.

Ecnn mogenupoBaTtb paboTy Hacoca ¢ y4eToM ero QH xapakTepucTuku, To criegyet

3agathb pacxodbl U HAaNopbl Ha rpaHULIAax paboyeli 30HbI Hacoca.

65409567.0M-1CT.003.000
29



OBO0CHOBbIBAIOLLME MATEPWUATNDBI K CXEME TEMMOCHABXEHUA
rOPOICKOrO OKPYIA PEGTUHCKMIA CBEPANOBCKOW OBNIACTW HA MEPUOQ, IO 2038 FOTA (AKTYAIU3ALIUA HA 2026 FO)

Hmax —

Hmin ‘x\\

GCmin (s

PucyHok 3.9 - HanopHo-pacxoaHas xapakTepucTuka Hacoca

Mo 3agaHHbIM ABYM TOYKaM onpeaensietTcst napabona ¢ MakcMMyMOM Ha OCY AaBleHWN,
MO KOTOPOW pac4yeT u ByaeT onpeaensTb HAMop Hacoca B 3aBUCMMOCTU OT pacxoga. Cneayet
OTMETUTb, YTO XapaKTepucTuka, 3agaBaemMasi Takum o0pas3om, MOXeT oTnmyaTtbCs OT
peanbHOM XapakTepPUCTUKM Hacoca, HO B npegenax paboyen obnactn obe xapakrepuctukm

npakTn4eckn CcoBrnagator.

[na onucaHust HECKOMNBbKNX naparsnnesyibHO pa60Tarou.u/|x HacoCOB OOCTATO4HO 3a4aTb UX
KOJIMHECTBO WU pPe3YrbTUPYOLAaA XapakKTepUucCTuka 6yﬂ,eT onpegeneHa npun pacyete

aABTOMATU4ECKW.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactnm Hacoca GepyTca M3 CnpaBOYHUKA U
BCeraa MNONOXWUTENbHbI, TO HanpaBneHWe OEeWCTBMS TaKoro Hacoca OyaeT onpenenstbes

TOJIbKO HanpasreHnemM BXxogdLwlero B y3es ydacTka.

[poccenvpytolime yCTpoMCTBa B OAHONMMHENHOM NpeaCcTaBleHny SBNSOTCS y3namu, HO
BO BHYTPEHHEWN KOAMPOBKE - 3TO AOMNOMHUTENbHbIE Y4aCTKU C NOCTOSIHHBIM UMK NEPEeMEHHbIM
conpoTtuBneHvem. B agpoccenupyowmin ysen obs3atensHO OOMKeH BXOOWUTb TONbKO OAMH

Y4acCTOK, U TOJIbKO OAUH Yy4aCTOK 13 y3I1a OOJTPKEH BbIXOOUTb.

PucyHok 3.10 - ipoccenupyrolme ycTpomucTBa

C TOukM 3peHusa mogenu apoccernbHasa wanba 310 (PUKCMPOBAHHOE COMPOTUBIIEHME,
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onpeaensieMoe AMamMmeTpOM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAatoLLeM, Tak 1
Ha obpaTHoMm TpybonpoBoae. Tak Kak 3TO HeperyrimpyemMoe COMpOTMBREHWE, TO BenMyMHa

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

Ha pucyHke BMAOHO, KaK MEHSOTCA NOTEPU Ha wwanbe, yCTaHOBEHHOM Ha MogatoLLeM

Tpy6onpoBoae, Npy yBeNMYeHUn pacxoda Yepes Hee B [Ba pasa.

G=6_.25 G=12_5
O—F—C—h—{} Q—l-—{::—ln—(:}
B0 l B0
&0 &0
40 a0
20 20 — =
20 20
10 10
VO | el e W OO | el e

PucyHok 3.11 - ipoccenbHas wanba

PerynﬂTop JaBlieHna - yCTpOIZCTBO C nepemMeHHbIM COrnpoTUBIEHNEM, KOTOpPOE
Nno3BOJIdEeT nogaepXxmBaTtb 3agaHHOE JaBrieHne B pr6OI'IpOBOL|,e B onpeaeneHHomMm gmnana3oHe
M3MEHEHNA pacxoaa. PerJ'IFITOp JaBrieHnA MOXET yCTaHaBJIMBATbCA KaK Ha noaarolem, Tak n

Ha obpaTHOM TpybGonpoBoae.
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a0 50
40 40
30 30
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PucyHok 3.12 - Perynsitop naBneHus

Ha pucyHke nokasaHo, YTO MpuW yBenuyeHWM B ABa pasa pacxoda Yepes perynsatop,

yCTaHOBMEHHbIN B obpaTHOM TpybonpoBode, AaBneHWe B PerynmpyemMoM Y3fie OcTaeTcsl
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NOCTOSHHBIM.
BennunHa conpoTuBRneHUs perynsitopa  MOXeT MW3MeHsTbCs B npegenax oT

GECKOHEYHOCTN [0 COMPOTUBIIEHMSI MOMHOCTBIO OTKPbITOro perynstopa. Ecnu  ycnosus

paboTbl CETU 3aCTaBMSAOT PErYNSTOP MOMHOCTLIO OTKPbITECH, TO OH HAaYMHaEeT paboTaTb kak

HeperynupyemMbli 4pOCCenVPYOLLMIA y3en.

PaboTta perynatopa pacnofiaraemoro Haropa aHarnorn4Ha pa60Te peryndaropa
AaBleHusA, TOJNIbKO B 3TOM Cllydae pPeryrndatop CrapaetcCd AOepXKaTb NOCTOAHHOM 3afjaHHYHO

BEMUYMHY pacrofiaraeMoro Haropa.

Perynatop pacxofa - 970 y3ern C NepeMeHHbIM COMPOTUBNEHNEM, KOTOPOE MO3BONAET

noaaep>XXmBatb NOCTOAHHbIM 3ajlaHHOE 3Ha4YeHNE NpoxoadaLero Yepes perynaTtop pacxoga.

Perynatop MOXHO YCTaHaBnMBaTb KakK Ha noJalllem, Tak M Ha oGpaTHOM
Tpy6onposoage. K pabGote perynatopa pacxoda MOXHO OTHECTM BCE cCKasaHHoe Mpo

perynsitopbl AaBneHusI.

3.4.2 Hanapo4yHbin pacuyeTr TensioBom cetm

Llenblo HanmagoyHoro pacuyeta siBnsieTcsl obecrneveHne noTpebutenert pacyeTHbIM
KONM4YeCTBOM BOAbl U TEMNMOBOW 3Heprun. B pesynbTaTe pacuyeTta ocyllectBnsietcs nogdop
3MNeBaTopoB M WX COMer, MNPOM3BOAMTCS pacyeT CMECUTENbHbIX W APOCCENUpPYHLLMX
YCTPOWCTB, OMpenensieTcss KOnMM4YecTBO M MECTO YCTaHOBKM OpOocCenbHbiX wWainb. Pacyert
MOXET MPOU3BOAUTLCS MNPV M3BECTHOM pacnoriaraéMoM Harmope Ha WCTOYHWKE WU ero

aBTOMaTMYECKOM noabope B criydae, ecrniv 3a4aHHOro Harnopa He I0CTaTOYHO.

B pesynbrate pacuyeTa onpedensitoTcs pacxodbl M MOTEpWU Hamopa B TpyGonposoaax,
Harnopbl B y3nax ceTu, B TOM Y/Cre pacronaraemble Hanopbl y noTpebuteneii, Temneparypa
TENnoHocuUTens B yanax ceTu (Npu ydeTe TennoBbIX NOTEPL), BENMYMHa U3BbITOYHOro Hanopa

y noTpebutenen, TemnepaTypa BHyTPEHHEro Bo3ayxa.

[poccenupoBaHne WM30bLITOYHBbIX HAMOpPoB Ha abOHEHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLIbIO COMEeNn 3neBaToOpoB M ApoccenbHbiX Wanbd. [poccenbHble LWanbbl nepen
aboHEHTCKMMN BBOAAMM YCTaHaBMMBAKTCA aBTOMaTUYECKM Ha MnogaroliemM, obpaTtHOM wmnu
obonx TpybonpoBogax B 3aBUCMMOCTM OT HEOOXOOUMOro AN CUCTEMbI MMOpPaBNYECKOrO
pexuma. MNpn paboTe HECKONbKMX UCTOYMHMKOB Ha OOHY CETb onpeaensieTca pacnpegeneHve
BOAbI 1 TEMMOBOM 3HEPIUN MeXaY UCTOUHUKaMK. MoasoamTcsa 6anaHc no BoAe U OTMNyLLEHHOMN

TENMOBOW 3HEpPrMent Mexay UCTOYHUKOM U noTpebutensmu. OnpeaenstoTcs notpedbutenu un
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COOTBGTCTByI-OLIJ,VIﬁ MM WUCTOYHUK, OT KOTOPOro pAaHHble I'IOTpe6VITeJ'IVI nony4yaroT BoAOy WU

TenoBYH SHEPIAIO.

3.4.3 MoBepouHbLIN pacuyeT TenJsioBom cetu

Llensto noBepovHOro pacyeTa sBNsieTcs onpegeneHve ¢akTUY4ecknx pacxodoB
TENNOHOCUTENSI Ha Yy4yacTkax TennoBOM CETU M Yy MOTpedbutenen, a Tawkke KOnM4ecTBe
TENMOBON 3HepruM Mnony4YaeMon noTpedbutenem Mpu 3adaHHOW TemnepaTtype Boabl B

nogaroem pr6OI'|pOBO,D,e 1 pacnonaraemom Harnope Ha NCTOYHUKE.

CospgaHHass maTtemaTMdeckas MMUTAUMOHHAs MOJENb CUCTEMbl TEMMOCHAOXeHWs,
cnykallasi 4ns peLleH1s NoBepoYHOM 3a4a4u, No3BONSET aHanM3npoBaTh rMapaBnmM4eckmin n
TENNOBON pexuM paboTbl CUCTEMbI, @ Takke MPOrHO3MPOoBaTb WU3MEHEHME TemnepaTypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenei. PacyeTbl MOryT npoBOAUTLCS MPU  PasnMU4YHbIX
NCXOAHbIX AaHHbIX, B TOM YMCINE aBapUHbIX CUTYaLUsIX, HanpuUMep, OTKMIYEHUN OTAENbHbIX
y4acTKOB TEMNNOBOW CEeTW, nepeaayn BOAbl M TENMOBOM SHEPrMM OT OAHOMO UCTOYHMKA K

LpYroMy no ogHOMy 13 Tpy6onpoBOAOB U T.A4.

B pesynbTtate pacyeta onpenenstoTcs pacxodbl M NoTepu Haropa B Tpybornposoaax,
Hanopbl B y3nax ceTu, B TOM Y1Crie pacnoraraemMble Hamnopbl y notpebutenen, Temneparypa
TennoHocuTensa B y3nax cetTu (Npy yveTe TEnmnoBbIX MOTEPb), TemnepaTypbl BHYTPEHHEro
BO34yxa y notpebutenen, pacxodbl U TemnepaTtypbl BOAbl HA BXOAE W BbIXOLE B KaXayto
cuctemy TennonoTtpebnerus. [lpu paboTe HECKONMbKUX WCTOYHUMKOB Ha OOHY CeTb
onpegensaeTcsa pacnpegerieHe BoAbl 1 TENMOBOW SHEPrMn Mexay UCToOMHUKamu. MNogsoamTcs
GanaHc no BoAe W OTNYLLUEHHOW TEMMOBOW 3HEPrMen Mexay MCTOYMHUKOM M noTpebutensmu.
Onpegensotcs notTpedbutenn u COOTBETCTBYIOLUMA UM WUCTOYHWUK, OT KOTOPOro [AaHHble

noTpebuTeny nony4yaroT BoAy U TEMNMOBY 3HEPTUIO.

344 KOHCTpYKTOpPCKMIM pacuyeTt TensioBoM cetm

Llenbio KOHCTPYKTOPCKOro pacyeTa ABMSAETCA onpeaeneHne aMaMmeTpos TpyGonpoBoaoB
TYNMUKOBOWA W KOMbLIEBOWA TEMNMOBOW CETU MpW MPOMYCKe MO HUM PacYeTHbIX PacXo[oB Mpu

3aaHHOM (VIJ'IVI HeVI3BeCTHOM) pacnofiaraeMmomMm Hanope Ha NCTOYHUKeE.

[aHHas 3agava MoxeT ObITb MCnoNb3oBaHa npu Bblaa4ve paspelleHnd Ha nogkroveHmne

n0Tpe6|/|Tenel7| K TEnroBOW CETU, TaK KaK B KayecTBE UCTOYHMKA MOXET BbICTYMNaTb nobon
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y3ern cucTembl TeNnocHabxeHus, Hanpumep Tennosas kamepa. [na 6onee rmbkoro pelueHns
AaHHOM 3aJayn npegycMoTpeHa BO3MOXHOCTb M3MEHEHWUs] CKOPOCTW OBWKEHWMS BOAbl MO
yyacTkam TENnI0BOWN CETU, YTO NPUBOAUT K U3MEHEHMIO AMamMeTpoB Tpybonposoaa, a 3HaunT U

pacnonaraemMoro Harnopa B TOYKe NnogKrto4eHnA.

B pesynbtate pacuyeTa onpefensitoTcs AvameTpbl TPyOOnpoBOAOB TEMOBOW CETH,
pacrionaraemblin Harmop B TOYKE MOAKMHYEHUS, PacXodbl, MOTEPU Harnopa W CKOPOCTU

OBUXEHUA BOObl HA y4aCTKax CETU, pacnosiaraémMble Hanopbl Ha n0Tpe6|/|Ten;|x.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UCTOUHUKE

Llensto 3apaun siBNsieTcsl onpefernieHve MUHMMarbHO Heobxoaumor TemnepaTypbl
TENMOHOCUTENS Ha BbIXOAe M3 WUCTOYHWMKA Anst obecrneyeHnst y 3agaHHoOro noTpebuTens

TeMnepartypbl BHYTPEHHErNo BO3yXa HE HXE paCHeTHOVI.

3.4.6 KommyTaumoHHble 3apgaum

AHanmM3 OTKMIOYEHUN, MEPEKMNOYEHNA, NOUCK Onvxanwen 3anopHoM apmartypsbl,

OTKIIHOYatoLLEN Y4aCTOK OT NCTOYHUKOB, UJTN MNMOJTIHOCTbIO I/I3OJ'II/1pyI-OLLI,eIZ y4aCToOK U T.4.

3.4.7 Mbesomerpuueckun rpadmk

Llensto nocTpoeHus Nbe3oMeTpUYecKoro rpacduka sIBNsSieTCs HarnsgHas MnmnocTpaums

pe3ynbTaToB MMAPaBNYECKOro pacyeTa (HanagoyHoro, MoBepPOYHOro, KOHCTPYKTOPCKOIO).

OTO OCHOBHOMW aHanNUTUYECKUN MHCTPYMEHT crieypuanncta no ruapaBnnyeckum pacqetam
TennoBblX ceTen. Nbe3omeTp npeactaBnsieT cobon rpacouyeckMn LOKYMEHT, Ha KOTOPOM
N300paxkeHbl NMMHUN OaBMEHUA B Nofatolien u obpaTHOM marmcTpansx TensoBOW ceTu, a
TaKke npodunb penbeda MeCTHOCTU - BAOSMb ONpPeAeneHHoro nyTu, COeaUHALLEro Mexay
cobon aBa NpPon3BOSIbHLIX Y3Ma TENIoBOM CETU MO Hepa3pbIBHOMY MOTOKY TensnoHocuTtens. Ha
Nbe30MeTPUYECKOM rpadouke HarnsggHo npeacTaBrieHbl BCE OCHOBHbIE  XapaKTepUCTUKK
pexuma, rnory4yeHHble B pesynbtare rMapaBrMyeckoro pacyeTa, no BCceM y3nam v ydacTkam
BAOMb BbIOPaHHOro NyTu: MaHOMETPUYECKNE AaBMEHUS, NOSHbIE U yAemnbHblE NOTEPU Hanopa
Ha y4vaCcTkax TennoBOW CeTW, pacrnonaraemble [asfeHus B Kamepax, pacxonpl

TenrnoHocuTend, nepenagbl, co3gaBaemMble Ha HACOCHbIX CTaHUUAX W UCTOYHUKAX,
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N306bITOYHbIE Hanopbl N T.AO.

PucyHok 3.13 - Nbe3omeTpuryeckni rpacdvk

LIBeT 1 CTUb NMHUK 3a4aeTcs Nofnb30BaTeNneM.

B T1abnvue nog rpadmkoM BbIBOOATCA AN KaXOOrO Yy3na CeTM HauMeHOBaHue,
reogesnyeckasl OTMETKA, BbICOTA MNOTpebWUTENsi, Hanopbl B MojawolemM U obpaTHOM
TpybonpoBogax, BenvMuMHa ApOCCENMPYEMOro Harnopa Ha wanbax y notpeburenen, notepu
Hanopa no y4acTkam TensioBOM CETWU, CKOPOCTU ABMXEHUS BOAbI HA y4acTKax TEMNSIOBOM CETU U

T.4. Konnyectso BbIBOAMMOM NMog Fpa(*)I/IKOM I/IHCbOpMaLI,I/II/I HacCTpanBaeTCA Nnornb3oBaTerieM.

3.4.8 PacueTr HOpMaTUMBHbLIX NOTEpPb TErnsia Yepes U3oNfALUIo

Llenbio gaHHOro pacyeta sBnsieTcA onpeferieHMe HOPMAaTUBHLIX TEnroBbIX MOTEPb
Yyepes msonaumio TpybonpoBoAoB. Ternnosble NnoTepu OnpeaenstoTcs CyMMapHO 3a rog C
pa3buskor no mecsauam. pocMoTpeTb pesynbTaTbl pacyeTa MOXHO Kak CyMMapHO Mo BCeW
TENmnoBOM CeTW, TaK U MO KaxKOOMY OTAENbHO B3ATOMY WCTOYHWKY TEMrOoBOW 3HEPruv u
KaxgoMy LeHTparnbHoMy TennoBomy nyHKTy (LITTT). Pac4eT MoxeT BbiTb BbINOMHEH C y4ETOM

NOMNpaBOYHbIX KOA(PPULMEHTOB HA HOPMbI TEMIOBbLIX NMOTEPD.

PesynbTaTbl BbINOSIHEHHBLIX pacv4eTOB MOXHO 3KcnopTuposaTb B MS Excel.

65409567.0M-1CT.003.000
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3.4.9 «PykoBopactBo nonb3osarena NMC ZULU»

«PykoBogcteo nonb3osatens NMC ZULU» npeacTasrieHa no CCbifike Hxe

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

3.4.10 «PyxkoBoacrteo nonb3oBartena ZULU-THERMO»

«PykosogctBo nons3oeatena ZULU-THERMO» npeacTasneHa rno Cehbifike Huxe

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

65409567.0M-1CT.003.000
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4 IJIEKTPOHHAA MOLENDb CYLLECTBYIOLLEN CUCTEMbDI

TEMNOCHABXEHUA
4.1 UndbopmaumoHHo-rpacdhuueckoe onucaHme O06GBLEKTOB cucTteMmbl
TennocHabxxeHus

Ha ocHoBe cyulectBytowen 3M ans uenen akTyanusaumm aneKTpoHHOW Mogenun Obina
cosgaHa mopgernbHasa 6asa —«ts 2023», B KOTOPOM MpoBOAMNach BbIBEPKA C MOCeaytoLLen
KOPPEKTUPOBKOM  MHAPOPMALIMOHHO-TPaddNYECKOro  OMNMCaHUsl  CyLLECTBYIOLMX  OOBLEKTOB
CUCTEMbI TernrocHabxeHnst ropoackoro okpyra PedtuHckmnin CBepanoBckon obract ¢ y4eTom
N3MEHEHMI, NPOM3OLLIEALLNX 3a NEpMOL C MOMEHTA YTBEPXKAEHUSA CXEMbI TEMMOCHAGXEHNS, MO

AaHHbIM 3aka34mka (6asa aboHeHTOB; 6a3bl TEMMOBLIX CETEN; CYTOYHbIE BEAOMOCTN).

B aKTyaJ'II/I3I/IpOBaHHOIZ 0ase AOaHHbIX SJ'IeKTpOHHOIZ mMoaesin - onmucaHbl U MNpu
HeobXxoaMMOCTN OOMOSTHEHbI (CKOppeKTMpOBaHbI) NacrnopTHble XapakKTepUCTUKU BCEX TUMOB
O0OBLEKTOB cuUCTEMbI TennocHabxeHus. MNMonHoTa 3anonHeHust 6asbl JaHHbLIX MO napameTpam

3aBUCUT OT HaAINMN4nAa NCXOOHbIX AAHHbIX Y TEnnocHabXatoLLEN KOMMaHMW.

4.2 OTnapka n KanmbpoBKka 3NEeKTPOHHON Mogenu

B paMKax gaHHOro atana ObISIM BbINOMHEHDI:

e OTllagKa paGOTbI pacHeTHbIX MaTemMaTU4eCKmnx Mo,qyne|7| nytem BblABI1EHUA

OLMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOENM C Uenbl [AOCTMXKEHWSI COOTBETCTBUSI pacyeTHbIX
napameTpoB Moaenu akTU4eckum napamMeTpam B OnpeferieHHbIX penepHbIX
y3nax cucTembl TennocHabxeHus (Npu HanuuMm MHdopMauMn Nno pacxonam,
AaBreHnsiM Boabl B Mojawlmx K obpaTHbliXx TpybonpoBodax CUCTEMb

TennocHabXxeHnsa Ans akTU4ecKoro pexnma).

Ha oTane oTnagkM 9nekTpoHHOW Moaenu Obin NpoBedeH aHanvM3 MOMHOThbl U

JOCTOBEPHOCTN BHECEHHbIX NCXOOHbIX AAaHHbIX.

KannbpoBka mogenn - npouecc MAeHTUMKaLUMM U TOHKOW HaCTPOMKM Habopos

MCXOOHbIX AaHHbIX Takmm obpas3om, 4TOObl obecneuntb MakcumarnbHOe MNpUbNKeHne
65409567.0M-MCT.003.000
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pe3ynbTaToB MMAPaBNMYECKOro pacdeTa K (akTM4ecKMM napameTpaM B oOnpeaerieHHbIX
penepHbIX y3rax cucTeMbl TennocHabxeHus. [ns opraHu3aumm npouecca kannbposkun OM
BbIOMpatOTCS penepHble Yy3rbl B KaXKO0N U3 CUCTEM TEMNOCHAOXKEHUS, TakMe KakK: BbIBOAHON
KONNEKTOP Ha WCTOYHMKE W/MNN HACOCHble CTaHUMM WMWK TennoBble MyHKTbl U Mpoyne
3NeMeHTbl TEMOBOM CETW, MO KOTOpbIM MMeloTcsl hbakTUYeckne OaHHble Mo pacxoaam

TENnSIoHOCUTENS N pacrnonaraeMbiM Hanopam 3a oTonuTenbHbIM nepuog, 2022/2023 rr.

OgHMM 13 He3aMEeHMMbIX MHCTPYMEHTOB MpWU KanvMbpoOBKE rMapaBfiMyeckon Mopenu
TENMOBON CeTU SABNAETCA  Mbe30MeTpUdeckuin  rpadonk, MOCKOSbKy  rpadmyeckas
WHTEpNpeTauusa rmapaBfiMyecKoro pexuma Mo3BONSAET OAHOBPEMEHHO KAYeCTBEHHO W
KONMYECTBEHHO OLIEHUTb MOMpPaBKK, KOTOpble HEOBXOOUMO BHECTM B PacCHETHYH MOAErb,
yTobbl OHa Hambonee apgekBaTHO MOBTOpPsNa "rMOpaBfMYECKOe noBedeHue" pearnbHOn

TENNOBOW CETU B SKCryatauun.

Takke Anst BbIMOSHEHNS KaﬂVI6pOBKVI MCnoJsib3oBariMCb pe3ysibTaTtbl MMapaBIiN4EeCKnUX
pacyeToB AO514 3reMeHTOB TENSIOBOM CETU, a TakKke rpacbvlquKoe npencrasrneHne

napamMmeTpoB TernyioHoCUTen.

MapannensHo paboTe C  BbIEONMCAHHLIM  MHCTPYMEHTApMEM  NpoBoAuMniach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbLIX [aHHbIX MO LUEepoXoBaToOCTM TpPybonpoBOAOB,
3HAYEHUSIM MECTHbIX COMPOTUBMEHWA W Mp. C UEMbl MNOMyYEHUss MaKCMMarnbHOro
COOTBETCTBUS MapaMeTPOB pacyeTHOM Modenn ¢ akTUYeCcKMMU MapamMeTpamn CUCTEM

TennocHabXeHud.

Pe3ynbTaTbl BbINOMHEHHOW KanMOpPOBKM B 3MEKTPOHHOW MOAENV MpencTaBfieHbl B
cpaBHuTENbHOM Tabnvue 4.1. pgna 6GasoBoro nepuoda  pas3paboTkm  Cxembl

TennocHabxeHus (otonutenbHoro nepuoaa 2022/2023 rr.).

65409567.0M-1CT.003.000
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Ta6nuua 4.1 — Pe3ynbTatbl BbINOSIHEHWUS KanMOPOBKY 3NEKTPOHHON MOAENM CUCTEMbI TensocHabxeHns ropogckoro okpyra Pedptunckuin CBepanoBckon 06nacTu Ansi OToNUTENbHOTO (3UMHEro)
nepvoga

MapameTpbl rMApPaBAUYECKUX PEXUMOB paboThbl

no AaHHbIM )aKTU4YecKoro pexxmma paborbl B no pe3ynbTaTaM BbINOJIHEHHON KannGpoBKX 3NIeKTPOHHOMN
oTonuTenbHbIN Nnepuog 2021/2022 rr. Moenu cucteMbl TennocHabxeHus
OHeproMcTo4YHUK, MarucTpanbHbI BbIBOA
OaBneHune B P OaBneHue B Pacxop TennoHocutens B
acxop TennoHocuTens
nopatowiem/obpaTtHoM e nopatowem/obpaTtHomM nopatowem / obpaTtHoM
Tpy6onpoBopax, (M Boa. CT. / A 3 Tpy6onpoBopax, (M BoA. CT. Tpy6onposogax, (m3/u /
Tpyb6onpoBoae, (M3/4) 3
M BOA. CT.) / M BoA. CT.) m3/4)
rP3C MPAC : 79 /20 BT3L : 1304,0 MP3C :77/20 P3C : 1320,2
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B panbHenwem aKTyanm3npoBaHHaaA 3JIEKTPOHHaA MoAellb WCMNoJfib30BaHa B
KadeCTBe OCHOBHOIO MHCTPyMEHTapua And pa3pa60TK|/| cueHapueB pa3BuUTUA CUCTEMbI

TennocHabxeHna ropoackoro okpyra PedtuHckun Ceepanosckon obnactn go 2038 roaa.

PesynbTaTbl KannbpoBKM rMAPaBIIMYECKMX PEXMMOB CUCTEMbI TENNOCHabXeHns
ropofckoro okpyra PedtuHckun Ceepanosckon obnactm npeacTtaBfieHbl B AOKYMEHTE
«ObocHoBbIBaOLWMe MaTepuanbl K Cxeme TennocHabXeHus rOpOACKOro  OKpyra
PedtuHcknin Ceepanosckon obnactu Ha nepuog Ao 2038 roga. [naea 1. CywecTsytoulee
nonoxeHne B cepe NpousBoAcTBa, nepedayn u notpebneHnsa TennoBon aHeprun Ans
uenen TennocHabxeHus» (wudpp 65409567.0M-INCT.001.000) [MpunoxeHne 4.
CyuwecTBylolime rvapaBnuyeckme pexmnmbl TenmnoBbix ceTen» (wngp 65409567.0M-
MCT.001.004).
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40



OBOCHOBbIBAIOLLME MATEPWUATDBI K CXEME TEMNMOCHABXEHUA
rOPOICKOrO OKPYIA PEGTUHCKMIA CBEPANOBCKOW OBNIACTW HA MEPUOQ IO 2038 FOMA (AKTYANU3ALIUA HA 2026 FOf)

5 JJIEKTPOHHAA MOLAEJb NEPCNEKTUBHOM CUCTEMbDI
TEMNNOCHABXEHMUA

MopgenvpoBaHue nepCcnekTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI  TennocHabXeHus
(CTPOUTENBCTBO HOBbLIX U PEKOHCTPYKUMSA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPIUM,
nepepacnpegeneHve TensoBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIMYEHMAT HOBbIX MOTpebuTenen TennoBOM SHEepruu, onpeaerieHne OonTUMarbHbIX
BapuMaHTOB Ka4yeCTBEHHOr0O W HagexHoro obecneyeHust TEMMOBOW 3HEPrMEN HOBbIX
notpebutenen n T.4.) OCYLLUECTBISIETCA Yepe3 MEexaHU3M CO3OaHust U agMUHUCTPUPOBAHUSA
cneumanbHbIX  "MogernbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTponbHOM) 6a3bl AaHHbLIX ONUCaHWUS TEMSIOBOM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUNyNsauMm 6e3 pucka NCKa3nTb NN NOBPEAUTb KOHTPOSbHYHO 6aay.

B pesynbTate cosgaHus NepcnekTMBHOMO BapyaHTa A0 KOHEYHbIX noTpebutenen B OM
B COOTBETCTBUM C MacTep-MraHoM Obina co3gaHa MopenbHas 6asa, oTpaxarowas

NEepPCNEKTUBHbIE COCTOSAHUSI CUCTEMBI TennocHadxeHnst Ha 2038 rog.

B nepcnektnBHOM MoaenbHou 6ase y nnaHMpyeMbiX K NOAKMYEHMIO noTpebutenen B

none «Homep_[1l» BHeCeH criegyoLwmn Ko
Mr_x, roe
«MM» o6o3Ha4aeT nepcnekTUBHLIN NoTpeduTens

«X» - NOPSOKOBBIN HOMEpP B NepcrnekTnBHoN 6a3e aboOHEHTOB, KOTOpas NpeacTaBneHa B
maBe 2 lMpunoxeHne 1 «XapakTepuCTuka CyLLECTBYIOLLEN W MEPCrnekTUBHOM 3aCTPOMKMU,
TENSIOBOM Harpy3kM U noTpebrieHns TEnmoBOM 3HEPrMU MO 3fIEMEHTaM TeppUTOpUanbHOro
aenennsy (wudp 65409567.0M-INCT.002.001).

PesynbtaTbl pacyeta  MEPCneKTUBHbIX  MMOPABIMYECKMX  PEXMMOB  CUCTEMBI
TennocHabxeHnst ropoackoro okpyra PedptuHcknin CeepanoBckon obnactn npeacraBneHbl B
pokymeHte «OBOCHOBbIBalOWME MaTepuarnbl K CXemMe TennocHabXeHust ropoacKoro okpyra
PedtuHcknin CeepanoBckon obnactu Ha nepuog ao 2038 roga. Mnaea 4. CywecTsytoume n
nepcnekTMBHble HGanaHcbl TEMMOBOM MOLLHOCTM UCTOYHUKOB TEMSIOBOW 3HEPrMM U TEMNSOBOW
Harpy3ku» [Npunoxexue 1. NepcnekTvBHbIE rMOPaBNYECKME PEXUMbI TEMMOBbLIX CEeTen»
(wndpp 65409567.0M-TCT.004.001).
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6 AOKYMEHTbI MO AKTYAJIU3UPOBAHHOWU 3JIEKTPOHHOM
MOLOENU

N3veHeHMn B CyLLECTBYIOLUMX W MEPCrEKTUBHbIX TMOPaBINYECKUX PEXUMAX He

3admkecmpoBaHo. AKTyanuaaumsi 3neKkTpoHHON Moaenn He TpebyeTcs.
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