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COCTAB PABOTbI

HavmeHoBaHMe AOKyMeHTa

Wndp

Cxema TennocHabxeHus ropoga MuHycuMHcka Ha nepuog 4o

2037 ropga (aktyanusaums Ha 2026 rog)

04423.CT-NCT.000.000

ObocHosbisarowue Mamepuaribl K cxeMe mernnocHabXXxeHusi

2opoda MuHycuHcka Ha nepuod 0o 2037 eoda (akmyanu3ayusi Ha 2026 200)

maBa 1 «CyuwecTBylowee nonoxeHne B  cdepe

npousBoAcTBa, MNepegadyn U NoTpedbneHns  TennoBON

SHEepruv Ans uenen TenrocHabXeHns »

04423.0M-ICT.001.000

MpunoxeHne 1 «TennoBble Harpyskn W noTpebrneHne

TEensoBon dHeprnmn aboHeHTaMun»

04423.0M-MCT.001.001

MpunoxeHune 2 «TennoBble CETUY

04423.0M-MCT.001.002

MpunoxeHne 3 «OueHka HaOEeXXHOCTU TENNOCHAOXEeHUs»

04423.0M-M1CT.001.003

MpunoxeHne 4 «CylecTByoW e rMapaBnnyeckue pexxmmol

TENnoBbIX CEeTEN»

04423.0M-MCT.001.004

MpunoxeHnue 5 «[ padunyeckas yacTb»

04423.0M-MNCT.001.005

MaBa 2 «CyulecTByloliee U nepcrnekTuBHoe notpebnexHve

TEennoBown QHEeprnn Ha uenn TennocHabXxeHns»

04423.0M-MCT.002.000

MpunoxeHne 1 «XapakTepucTuka CyLIeCcTBylOLLEN U

NepcnekTUBHOM 3aCTPOMKM W  TEnsioBOM  Harpyskum no

AJ1IEMEeHTaM TeppuTopuaribHoOro geneHna»

04423.0M-MCT.002.001

MmaBa 3 «OneKkTpoHHasa MoAenb CUCTEM TEMSNIOCHA0XEHUA»

04423.0M-MCT.003.000

Mpunoxenune 1 «Ipadunyeckas yacTb»

04423.0M-MCT.003.001

maBa 4 «CyuwecTBylowMe ” nepcnekTuBHble 6anaHchbl
TENSIOBON MOLLUHOCTM WUCTOYHMKOB TEMMOBOM 3QHEPrun u

TENnoBOWN Harpysku notTpebutenen»

04423.0M-T1CT.004.000

MpunoxeHne 1 «lMepcnekTuBHbIE TMAPaBNUYECKUE PEXUMBI

TenroBbIX CeTen»

04423.0M-MCT.004.001

MmaBa 5 «MacTtep-nnaH pasBuUTUA cuctem

TensocHabXeHua»

04423.0M-MCT.005.000

maBa 6 «CyuwecTeylowme u nepcnekTuBHble 6anaHchbl
NPOn3BOAUTENBHOCTU BOAOMOArOTOBUTENBbHBIX YCTAHOBOK U
MaKCUManbHOro

I'IOTpe6J'IeHMFI TenJIoHoCUTENA

04423.0M-ICT.006.000

04423.0M-1CT.003.000




OBO0CHOBbIBAIOLLUME MATEPWAJTbI K CXEME TEMTOCHABXEHWA FOPOOA MUHYCUHCKA HA NEPMOA 0 2037 FOMA (AKTYANTU3ALIMA HA 2026 FOf)
IMABA 3 «3NIEKTPOHHAA MOJEJIb CUCTEM TENNOCHABXEHUA»

HavmeHoBaHMe AOKyMeHTa

Wndpp

TeI'IJ'IOI'IOTpe6J'I$IPOLU,I/1MI/1 yCTaHOBKaMu HOTpGGMTeJ'IeIZ, B TOM

yucne B aBapI/IIZHbIX pexnmax»

MmaBa 7 «MpeanoxeHus no CTPOUTENLCTBY,
PEKOHCTPYKLUN, TEXHUYECKOMY MEPEBOOPYXKEHUIO U (MNN)

mMoaepHun3aunm NcTto4HMKOB TEennoBown SHeprnmn»

04423.0M-MCT.007.000

MmaBa 8 «[MpeanoxeHns No CTPOUTENLCTBY, PEKOHCTPYKL UK

n (UNn1) MoaepHMU3aLUM TENMOBbLIX CETENY

04423.0M-MNCT.008.000

MaBa 9 «[lMpegnoxeHns nNo nepeeBogy OTKPbITbIX CUCTEM
TennocHabxeHnst (ropsyero BogocHabXeHus) B 3aKpbiTble

CUCTEeMbl ropayero BoaocH abxeHuns»

04423.0M-T1CT.009.000

MaBa 10 «[MepcnekTuBHbIE TONNMBHbIE BanaHCbI»

04423.0M-MNCT.010.000

MaBa 11 «OueHka HaaeXHOCTU TennocHa0XeHUs»

04423.0M-MNCT.011.000

Mpunoxenne 1 «CueHapun pasBUTUS aBapun B cuctemax
TennocHabXeHusa Npu oTKase 3NEeMEHTOB TENIOBbIX CETEN U
npu aBapUNHbIX pexnmax

paboThl CUCTEM

TENNocHabXeHNs, CBSI3aHHbIX C MNpekpaleHuem nogaqu
TENMoBON 3HEpPrMu, ¢ MOAENMPOBaHMEM PEXMMOB PaboThbl

TaKNX CUCTEM»

04423.0M-MCT.011.001

Mmaea 12 «O6ocHOBaHWE WMHBECTMLUMM B CTPOUTEMNLCTBO,

PEKOHCTPYKLMIO, TEXHUYECKOE MepeBoopyXeHne u (Mnwm)

04423.0M-MCT.012.000

MOAEpPHM3aLMO»
maBa 13 «MHaukaTopsbl pas3BuTuA cucTtem
04423.0M-ICT.013.000

TennocHabXxeHusa »
maBa 14 «LleHoBble (TapudHbie) nocnencTBuA» 04423.0M-I1CT.014.000
maBa 15 «PeecTp edVHbIX  TennocHabxarwmx

5 04423.0M-ICT.015.000
opraHusaummny

Mpunoxenue 1 «[ padunyeckas yacTb»

04423.0M-MCT.015.001

maBa 16 «PeecTp meponpusTnin cxembl TENSTIOCHABXEHUS»

04423.0M-MNCT.016.000

Mmaea 17 «3amevyaHuns M NpeariokeHus K NPOEeKTy CXeMmbl

TennocHabKeHusa »

04423.0M-MNCT.017.000

maBa 18 «CBOAHbLIA TOM W3MEHEHUWN, BbIMOSIHEHHbLIX B

aKTyanv3npoBaHHOW CXeMe TENNoCHabXeHNs »

04423.0M-MCT.018.000

04423.0M-1CT.003.000
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1 OBLUEE HA3HAYEHME O3JIEKTPOHHOMW MOQAEJIM CUCTEM
TEMNOCHABXXEHMA TOPOOA MUHYCUHCKA

OneKkTpoHHasi Mopeflb CUCTEMbl TennocHabxeHus ropoga MuHycuHcka Ha 6ase
nporpaMmmHo-pacyeTHoro komnnekca «ZULU» (nanee no tekcty OM) aktyanusmpoBanacb B
Lensx:

e CO30aHNs  eguHOM  MH(opMauuoHHOW  nnatopmbl MO cUCTEMaM
TennocHabXXeHnst ropoaa;

e NOBbIWEHNS 3PPEKTUBHOCTN MHAOPMALMOHHOIO obecnevyeHns npoLeccos
NPUHATUS  peleHnin B  obnactM  Tekywero  (PYHKUMOHMPOBaHUS U
NepcrneKTMBHOrO PasBUTUSA CUCTEMbI TEMNOCHAOXEHNS ropoaa;

e npoBedeHUs €eOuHOW MOMUTUKM B OpraHu3aumm Tekyllen AesaTeslbHOCTU
npeanpusTUn U B NEPCNEeKTUBHOM Pa3BUTUM BCEN CUCTEMbI TensoCcHabXeHus
ropoaa;

e obecneyeHns yCTONYMBOro rpPagoCTPOUTENBHOrO pasBUTUS FOPOAa;

e pa3paboTkn Mep O MOBbIWEHUS HAAEKHOCTM CUCTEMbI TEnSoCHabXeHUs
ropoaa;

¢ MMHUMMU3ALMN BEPOSATHOCTU BO3HMKHOBEHWSI aBapUMHbLIX CUTyaLMnh B CUCTEME
TennocHabXeHus.

AKTyanuanpoBaHHasa 9neKTpOHHas Mofenb npegHasHadeHa ans pelleHus crneayowmx
3agau:

e co3fdaHuns  OOLLEeropoaCKOM  3IEKTPOHHOM  CXeMbl  CYLLEeCTBYHOLLMX U
NepCcrneKkTUBHbLIX TEMnmoBbIX CETEN, U OOBLEKTOB CUCTEMbI TEMNOCHabXeHus
ropoga MuHycrHcka, NpMBsi3aHHbIX K TOMOOCHOBE ropoaa;

e ONTMMM3AUMWN CYLLECTBYIOLLEN CUCTEMbI TeENnoCHabXeHns  (onNTuMmMsauuns
rTMAOPaBNNYECKUX PEXMMOB, MOAeNMpoBaHWe nepepacrnpeneneHnsa TennoBblX
Harpy3oK Mexay WCTOMHMKamMK, onpeferieHMe OnTUMarbHbIX OUaMeTpoB,
NMPOEKTUPYEMBIX U PEKOHCTPYMPYEMbIX TEMMOBbIX CETEN W TEnnoceTeBbiX
06beKToB N T.4.);

e MOAenMpoBaHus NepcneKkTUBHbIX BapunaHTOB pas3BUTKS CUCTEMBI
TENNOCHabXeHNA (CTPOUTENLCTBO HOBbLIX WM PEKOHCTPYKLUMUSA CYLLECTBYIOLLNX
MCTOYHUKOB TEMMOBON SHEPrun, nepepacrnpeneneHne TEennoBblX Harpy3ok

Mexay WUCTOYHUMKaMu, onpegeneHne  BO3MOXHOCTU  MOAKIMHOHYEeHNUA  HOBbIX

04423.0M-NCT.003.000
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notpebutenen TennoBOW 3Hepruun, onpenerieHne OonTuMarbHbIX BapuvaHTOB
Ka4eCTBEHHOTO W HafexHoro obecrnevyeHnss TennoBOM 3JHEPrmen HOBbIX
notpebutenen n T.4.);

e OMepaTMBHOIO  MoAenupoBaHWst  obecrnedvyeHWss  TENSIOBOW  3Hepruemn
notpebutenen Npu aBapunHbIX CUTyauunsXx;

e OMepaTMBHOIO MOMy4YeHUs1 MHPOPMALMOHHBLIX BbIBOPOK, CrpPaBOK, OTYETOB MO
cucTeMe B LEenoMm Mo cucteme TensiocHabXeHus ropoga v no oTAeribHbiM ee
aneMmeHTam;

® MOHUTOPUHT Pa3BUTUSA CXEMbI TENTOCHabXeHusa ropoga MnHyCcuHCKa;

e obecneyeHve exerogHoOM akTyanusaumm CXeMbl TennocHabxeHns ropoga
MuHycuHcka B cootBetctBUM C  D3-190 «O  TennocHabxkeHun» U
MocTtaHoBneHuem lNpasutenbctBa PO Ne 154 ot 22.02.2012 «O TpeboBaHmaX K

cxemMam TennocHabKeHus» .

04423.0M-MCT.003.000
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2 AKTYANMU3ALUA 3JIEKTPOHHOM MOAENU CUCTEMbI
TEMNOCHABXXEHMA TOPOOA MUHYCUHCKA

B pamMmKax aktyanumsauumm CXemMbl TEennocHabXeHnst B 4acTu SJ'IeKTpOHHOVI mMmoaenu

BbINOJTHEHbI CleayLine pa6OTbIZ

e BbiBEPKa N COOTBETCTBYHOLLAA KOPPEKTUPOBKA TPaACCUPOBKU N XaPaKTEPUCTUK
TENnoBbIX CceTen Mo npegoctaBneHHbiM  JaHHbIM TennocHabXxaroLLmx

opraHusaLuum;

e BbIlBEPKA U COOTBETCTBYHOLLAS KOPPEKTMPOBKA MOAKITHOYEHHbIX NOTpeduTenen B
COOTBETCTBMM C MpeaocTaBneHHbIMM 6a3zamyn abOHEHTOB TennocHabXKatoLmx

opraHusauun;

e KanubpoBKa JNEKTPOHHOM MOAENN No aKTUYECKMM [OaHHbIM U3 CYTOYHbIX

BEOMOCTEN UCTOYHMKOB TEMNITOBOM SHEPIUN.

AKTyanuM3npoBaHHas 9neKkTpoHHasi Mofernb CUCTeMbl TennocHabxeHus ropoga
MuHycuHCcka obecneunBaeT BbINOHEHNE BCex TpeboBaHUN, NpeabaABAsSeMbIX K N1EKTPOHHbLIM
mMogensam B cooTBeTcTBUM ¢ NoctaHoBneHnem Mpasutensctea PP Ne 154 ot 22.02.2012 «O

TpeboBaHUsIX kK cxemaMm TenriocHabXeHWs, TopPSAKY MX paspaboTKM U YTBEPKOEHUSI»

a) rpachuyeckoe npeacTaBrneHVe OOBHEKTOB CUCTEMbI TEMOCHAGKEHUS C MPUBA3KOA K
TonorpadoMyYeckori OCHOBE MOCEreHUsl, FTOPOACKOro OKpyra M C MOMHbIM TOMOMOrMYEeCKUM

onMcaHMeM CBSA3HOCTU OOBHEKTOB;
0) nacnopTusaumnio 06bEKTOB CUCTEMbI TEMNOCHABXEHUS;
B) NACNopTM3aunto 1 ONmncaHne pacHeTHbIX eOUHUL, TEPPUTOPUANBHOTO AENeHus;

F) FMﬂpaBﬂMHeCKMVI pacyeT TennoBblX ceTen nobon cTeneHn 3akorbLOBaHHOCTU, B TOM
yucne FI/I,D,paBJ'II/I‘-IeCKI/IIZ pac4yeT npun COBMECTHOW pa60Te HECKOJITbKMX UCTOYHWUKOB TEMoBOM

SHEPrMn Ha eQUHYI0 TEMNSIOBYHO CETb;

[1) MoaenupoBaHne BCeX BMOOB MEPEKMOYEHNIA, OCYLLECTBMNSEMbIX B TEMMOBbIX CETSX, B

TOM Yucne nepeKnroquMVl TENNOBbIX HArpy3oK Mmexay NCTOYHUKaMn TENNoBown SHEPIrnu;

e) pacyeT GanaHCOB TEMMOBOW 3HEPrUM MO MCTOYHWMKAM TEMNOBOM 3HEpPrM M Mo

TeppuTopuanbHOMy NPU3HaKy;

)K) pacyeT nortepb TEnnoBoOWn QHEPrmm 4epea n3ondumio n ¢ yredkamm TensIoOHOCUTENA,

04423.0M-NCT.003.000
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3) pacyeT nokasaTenen HageXXHOCTN TensIoCHabXeHns;

M) TPYNMoBble W3MEHEHUS XapaKTEPUCTMK OOBLEKTOB (y4aCTKOB TEMOBbIX CETEN,
notpebutenein) Mo 3agaHHbIM  KPUTEPUSIM C  LENbl0  MOAENUPOBaHUS  Pa3fMYHbIX

NepcrneKkTMBHbIX BapMaHTOB CXEM TennocHabXeHns;

K) CpaBHUTENbHblE MNbE3OMETPUYECKMe rpadukM AN  akTyanuM3aummM W aHanusa

CcLueHapueB NepCcnekTMBHOIoO pasBUTUA TEMJIOBbIX ceTen.

B paMKax akTyanms3aumn cCxXembl TENnocHabXeHnst B 4acTu SﬂeKTpOHHOVI moaenu

BbINOSTHEHbI cneayoLume paboTbl:

e CO30aHMEe aKTyanu3VpoBaHHOWM MoAernbHoW Gasbl MO CYLECTBYHOLLEMY

COCTOSIHMIO CUCTEMbI TennocHabxeHns — «ts_2025y;

e BbiBEPKA M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPaCCUPOBKM M XapaKTepUCTUK
TENMOBbIX CEeTe MO NPenoCTaBreHHbIM  [AaHHbIM  TEnnocHaGXKaroLLMX

opraHusauumn;

e KanMbpoBka 3IEKTPOHHOM MoZenu Mo PakTUYECKUM [OaHHbIM M3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMSTOBOM SHEeprun,

e B COOTBETCTBMM C MacTep-niaHoM co3aaHune HepCﬂeKTMBHOVI MopaenbHown 6asbl

Ha nepuog go 2037 roga — «ts_2037y;

e [ipoBedeHne runapasrivdecknx pacyeToB AOJid  OueHKM NepCrnekTuBHOro

COCTOSAHUS cMCTeMbI TennocHabxeHns ao 2037 ropa.

04423.0M-NCT.003.000
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wue nono>xxeHunA

B kayectBe 6a3oBOro mnporpaMMHOro obecrnedeHus AN  peanu3auum  Cco3gaHus
OnEeKTPOHHON MOAENM CUCTEMbI TennocHabXeHnsa ropoda WUCnonb3oBarncs nporpamMmmMHo-
pacyeTHbIn kKomnnekc ZULU.

B aaHHOM pasfgene npeacraBreHo KpaTkoe onmncaHne yHKLMOHaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoAyfnen nporpaMmMHoO-pacyeTHoro komnnekca ZULU, Heobxogumbix AOns
akcnnyaTtaumm OM:

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

® UWHCTpyMeHTarbHasa reouHdopmalmoHHas cuctema M'MC Zulu;

e akeT pacyeToB ceTen TennocHabxeHnns ZuluThermo;

3.2 Cepeep reomHcopmaumoHHon cucremsl Zulu

ZuluServer - cepsep [MC Zulu, npegocTaBnAwOWMN BO3MOXHOCTb COBMECTHOM
MHOronosnb30BaTenbCko paboTbl C reofgaHHbIMU B NIOKarnbHOW CeTM M rnobanbHon ceTtu
NHTepHer.

[ocTyn K cepBepy ocyliectensaetca Yyepes nportokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb MCKIIOYUTL (PannoBbl AOCTYN KIMEHTa K AaHHbiIM Ha cepBepe. KrveHTty
HedoCTyMNHa MHopMauunsa 0 PU3NYECKOM XpaHEHUN OaHHbIX N OTCYTCTBYET BO3MOXHOCTb UX
HeCcaHKLUVOHMPOBAHHOIO U3MEHEHUS.

Takke eCTb BO3MOXHOCTb pasrpaHuyinTb OOCTYN K JaHHBIM MexXay Mnorb3oBaTensamu.
Cunctema naponen v npas No3BonsieT NpegocTaBnATb pPa3HbIM MONb30BaTENSAM pPas3fnyHble
BO3MOXHOCTU U OrpaHU4eHns ans goctyna n paboTbl C AaHHbIMMU.

MC Zulu, coxpaHssi Bce BO3MOXHOCTU HacTonbHon Bepcun M'MIC, nmeeT BCTPOEHHbIN
KnNuneHT ZuluServer 1 MOXeT OTKpbIBaTb KapTbl, CIION, NPOEKTbI U ApyrMe AaHHble Zulu Kak ¢
NOKarbHOW MaLlUWHbI, TaK U C yaaneHHoro KOMnbeloTepa, rae ycraHosneH ZuluServer.

Ins Toro, 4tobbl nogknounMTbCs K cepBepy ZuluServer pgoctatodHo ykasatb ero IP
agpec, nMbo MMsi KOMMblOTEPa B FIOKANIbHOM CETU WU Xe UMS OOMEHa, eCcnu cepsep

pacnonoxeH B cetTu VIHTepHeT.

04423.0M-NCT.003.000
12



OBOCHOBbIBAIOLLUME MATEPWAITbI K CXEME TENNOCHABXEHUA TOPOOA MUHYCUHCKA HA MEPUOL 10 2037 FOMA (AKTYANU3ALIUA HA 2026 rOf)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNIOCHABXEHUSA»

‘

3 Zulu

W] ®ain Npaeka Cnod  Kapra Bwg  Pactp TaBnuua  3agauw Cepenc  OwkdHo  Cnpasxa

NE-H 833 %l X = FEEE=R=E= G R I 1= 1 K.

@? - @- @* F_fr’ g Amanmsaunﬂ_z YOOBEHE &~ i “H Eﬁ “si ‘s}a ;ﬁ{ | - w - tp By

OTepuiTe dain
Nanka:
= NofasuTe/ u0aniTe CosAHHEHWE
I _E &3 zulugiz.u
oM KapTel &ocT
Fatious cron
I
Mam gokyreH...
A
N K.ardnkioTep
‘@ |
Cere
Tun dalinoe: ’Cnou Zulu [*b00;* zrs* zig;* 2l 2w 2t gps; = plt] v] |
PucyHok 3.1 - BctpoeHHbIn knueHT FTUC Zulu — ZuluServer
3.2.1 OcobeHHocTu ZuluServer

Adpecayusi OaHHbIX

MC Zulu B cBoen paboTe C OaHHbIMM MCMOMNb3YEeT MNyTb K doannam Croes, KapT,
MPOEKTOB W1 OPYruX, 3TW AaHHble npeacTasnstowmum. MyTb K danny MoXeT ObiTb JIOKanbHbIM
Tmna «C:\Zulu\Buildings.b00» wunun ceteBbim Buaa «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyna e K OaHHbiM Ha cepBepe, Zulu nonb3yetcs agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». NMogobHo TOMy, kak Beb-Gpaysep
ucnonbdyet URL anga goctyna k ctpaHuuam Beb-canta, MNMC Zulu ucnonbayet ceon tmn URL

Ana agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioee ¢ pa3Hbix cepeepoe
MC Zulu paet BO3MOXHOCTb paboTaTb O4HOBPEMEHHO C KapTaMu U CNOSIMU C pPa3HbIX
CEepPBEPOB N HakNagbiBaTb B OQHOW KapTe CIiou C JIOKanbHOW MalLMHbI U CIoW C cepBepa apyr

Ha gpyra B NpOn3BOSIbHOM MOPSIAKE.

04423.0M-NCT.003.000
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Hanpumep, Ha kapTy MECTHOCTU B BWAE CIOEB, 3arpykeHHbIX C yAareHHoro cepsepa
(oonyctum, 13 WHTepHETa) MOXHO HanoXuTb MnaH MNpeanpusiTus C cepBepa [OaHHOro
npeanpusiTUs, a NOBEPX PacnooXuUTb CXEMY UHXKEHEPHbIX KOMMYHUKaLWUIA, PacrorioXeHHYH

Ha KIIMEHTCKON MaLlUuHe.

MHozononb30eamesibckoe pedakmuposaHue
ZuluServer naer BO3MOXHOCTb OOHOBPEMEHHOrO PEenaKTUPOBAHUS OOHUX U TeX e
rpadpmyeckmx M TabrnMuHbIX AaHHbIX HECKONbKMMMK norb3oBatensmu. Mpu aTom Beaetcs

He3aBUCUMbIV OIS KaXKO0ro nosib3oBarterns XypHan oTKarta.

Aemomamu4eckoe o6Hoe/1eHUe Kapmbli
|_|pI/I M3MEeHeHN OaHHbIX OAHMM W3 KITMEHTOB, CcepBep oroBewaeTr BCeX KIMMEHTOB,
NorNb3YHLNXCA B OaHHbIK MOMEHT 3TUMW AaHHbIMW, 4TO npnuBOoAUT K aBTOMaTuU4eCkomy

OOHOBNEHUNIO AaHHbIX Ha KapTte.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHMpoBaH TaK, 4TOObl [AaTb BO3MOXHOCTb ObICTPO U NPOCTO
onybnukoBaTb AaHHbIE, CO3[aHHbIE C NOMOLLbIO HacTonbHou Bepcumn MNC Zulu. dnsmnyecknin
dopmaTt AaHHbIX NPU 3TOM He MeHsieTcs. [JoCTaTovyHO C MOMOLLBI YTUMUTBLI NOArOTOBKU
AaHHbIX UMM BPYYHYO HacTpPOUTb CCbINKM Anst cepBepa ZuluServer n gaHHble CTaHOBATCS
AocTynHbiMn B ceTu. NogobHo Beb-cepeepy, cepBep Zulu no 3anpocy C KIMMEHTCKOro MecTta

HY>XHOro pecypca npeaocTaBuT AaHHbIe, CONOCTaBNEHHbIE C 3TUM PECYPCOM.

AOMuHuUcmpuposaHue OaHHbIX

ZuluServer nNpenocTaBnsieT BO3MOXHOCTb Pa3rpaHNynTb AOCTYN K AaHHbIM U HA3HAYUTb
pasnuyHble npaBuna M npaea AocTyna K HUM. MOXHO NpeaocTaBUTb Kak aHOHUMHBIN
AOCTyNa K AaHHbIM Ans LWUMPOKOM MyOnukM, Tak M OrpaHU4YMTb €ro Ans y3koro kpyra
nonb3oBaTtenen, onpenenve Ans Kaxkaoro M3 HWUX KakMe onepauuM C AaHHbIMU emy

paspeLleHbl.

Web-cnyx6b1 WMS u WFS
ZuluServer nossonset pabotarb ¢ AaHHLIMK cepBepa no cneundukaynam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspaboraHHbimn OGC

04423.0M-NCT.003.000
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(Open Geospatial Consortium).

Web-cnyxba WMS nossonsieTr otobpaxaTb CrioMm U KapTbl CepBepa Ha KiMeHTax,
nogaepxveatowmnx cneundukaumm WMS, B yactHocTu, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplinfo, ArcGIS u gp.

Web-cnyx6a WFS obecneunBaeT 4oCTyn K BEKTOPHOW U CEMaHTMYECKON MHOpMaLnn

cepBepa Ans KNMEHTOB, NOAAEPKUBAOLNX AaHHYH0 crielnudukaumio.

lMpocmpaHcmeeHHbIl ¢puribmp Kk OaHHbIM

MNpaBa gocTyna K cepBepHbIM AaHHbIM AN NOfb30BaTENs UK rpynnbl Nonb3oBaTenen
MOXHO OrpaHuynTb 06nacTblo, 3a4aHHON NPOCTbLIM UM COCTABHBIM NOSTIUTOHOM.

Ecnn BBEOoeHO Takoe oOrpaHu4veHue, TO MOMNb30BaTeflb CMOXET OTOOpaxaTb Crov U

ornepupoBaThb AaHHbIMW TONbKO B Npeaenax ykazaHHo obnacTtu.

Aemopusayusi Windows
Mpu coeanHeHumn ¢ ZuluServer BO3MOXHO MCMOMb3oBaTh yyeTHble ceegeHns Windows
Ans aBTOpM3auMM Nonb30BaTeNs Ha cepBepe, Kak 3To aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBarento He HY>XHO NOCTOAHHO BBOAUTbL JIOTMH U MapOrib.

3.3 UHcTpymeHTanbHasa reomHcgpopmaumoHHasa cucrema N’MC Zulu

MMC Zulu - WHCTpyMeHTanbHasi reoMHOpPMaUMOHHas cuctema Ans  Cco3faHus
AMNEKTPOHHbIX KapT, MIaHOB M CXeM, WHAOPMAaLMOHHO-CNPABOYHbIX CUCTEM, BKMNO4Yas

moaennpoBaHmne MHXeHepPHbIX KOMMyHI/IKaLI,Mﬁ N TPAHCNOPTHbIX CUCTEM.

leonHdopmaumoHHaas cuctema Zulu npegHasHaveHa ansg  paspabotkm  [TUC
NPUNOXeHUN, Tpebywmnx Bu3yanusaumm MNPOCTPAHCTBEHHbLIX [aHHbIX B BEKTOPHOM U

pacTpoBOM BUAE, aHanm3a nx Tononornnm n nx cBA3nm ¢ CeMaHTUN4eCKMMin 0aszamu gaHHbIX.

C nomolwblo Zulu MOXHO CcoO3daBaTb BCEBO3MOXHble KapTbl B reorpaduyeckux
NPOEKUMSIX, UIWN NIaH-CXeMbI, BKINOYas KapTbl Y CXEMbl MHXEHEPHbIX CETEN C NOAOEPKKON NX
TononoruM, pabotatb C OGonblMM  KONMMYECTBOM PacTpoB, MNPOBOAUTL COBMECTHbIN
CEeMaHTUYECKMI 1 MPOCTPaAHCTBEHHBIN aHanu3 rpadMyecknx 1 TabrnmyHblX AaHHbIX, cO30aBaTb

pasnunyHblie TeMaTtndeckme KapTbl, OCYLLEeCTBIATb 3KCNOPT N UMNOPT AaHHbIX.

MC Zulu nossonsieT MMNOPTUPOBaTb [aHHble W3 Takux nporpamm Kak Maplinfo,

04423.0M-NCT.003.000
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nony4YyeHbl BEKTOPHbLIE CIOU C
roToBbiMM OBbeKTaMu, Npu 3TOM BCE XapaKTEPUCTUKKU, Takue Kak macwtad, uBeT U npoyuve
Oyoyt coxpaHeHbl. Ecnn k obbektam B 0obmeHHOM (popmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa TaK >ke UMnopTMpyeTcs B Zulu.

Momumo mmnopTta Zulu MMeeT BO3MOXHOCTb JKCMOpTa rpadmyecknx AaHHbIX B Takue
nporpammbl Kak Maplnfo, AutoCAD Release 12 n ArcView. DKCNopT CEMaHTUYECKUX OaHHbIX
BO3MOXEH B 3MeKTPOHHYt0 Tabnuuy Microsoft Excel unu ctpanuyy HTML. B cucteme Zulu
Tawke Moryt 6e3 npeobpasoBaHMs WMCMONb30BaTbCA ONUCATENU PacTpoBblX OOBHLEKTOB B

dopmatax Mapinfo n OziExplorer.

"eonHdopmaumoHHaa cuctema Zulu no BHELHeMY BMAY BeCbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble nNpoaykTbl cemenctBa Microsoft Office u umeeT cxoxee obopyaoBaHune

MEHIO 1 NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N'C Zulu

Cunctema obnagaet LWMPOKUMN BO3MOXHOCTSIMM:

e co3faBaTb KapTbl MECTHOCTU B pasfMyHbIX reorpapmyeckmx cuctemax KoopavHart u
KapTorpagmyecknx npoekumnsax, oTobpaxaTb BEKTOpHble rpadumyeckue faHHble CO
crnaxuBaHnem n 6e3 crnaxuBaHus;

e OcCyllecTBNATb 06paboTky pacTpoBbix u3obpaxeHun copmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLLu BCTPOEHHOro rpathny4eckoro peaakropa;

e 0OMb30BaTbCA AaHHBbIMWU C CEPBEPOB, Nogaepxmarowmx cneumdukaumo WMS (Web
Map Service);

e C MOMOLLbIO CO30aBaeMbIX BEKTOPHbIX CNOEB C COBCTBEHHLIM BUHAPHBIM hopmaToMm,
obecneymBalOLMM  BbICOKYKD CKOPOCTb  paboTbl, BEKTOpPU30BaTb pPacTpoBble
n3obpaxeHus;

e MpM BEKTOPM3aUUN WCMNOMb30BaTb Kak MNPUMUTUBHbIE OOBLEKTHI (CMMBOSbHbIE,
TEKCTOBblE, JNWHENHblE, NNOWaAHble) TaKk M TUMOBble OOBLEKTbI, OMWCbIBAEMbIE
CaMOCTOATENbHO B CTPYKTYpE Cros;

e paboTaTb C CEMaHTUY4ECKMMWU [OaHHbIMW, MNOAKMOYAEMbIMU K CHOK M3 BHELUHWUX
ncrouHmnkos BDE, ODBC wnn ADO yepes onucatenu 6a3 gaHHbIX (nonyyaTtb AaHHble
MOXHO 13 Tabnuuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux nctoqHnkos ODBC nnn ADO);
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e BbIMNOMHATL 3aNpPOChl K 6azam AaHHbIX C OTOBpaXXeHNEM pe3yrbTaToB Ha KapTe (Mouck
onpeneneHHon nHhopmaunn, HaxoXXaeHne CyMMbl, MakCMManbHOro, MMHUMarbHOro
3Ha4yeHus, N T.4.);

e BbIMNOMHATL NPOCTPAHCTBEHHbIE 3aMpPOChl MO OObekTaM KapTbl B COOTBETCTBUW CO
cneundmkaumnamm OGC;

e co3gaBaTb Mogenb pernbeda MECTHOCTU M CTPOUTb Ha €€ OCHOBE M30fMHUKU, 30HbI
3aTonsieHnst Npodunun 1 pacTpbl penbeda, paccunTbiBaTb Nrowaan n o0bLEMBI;

e O3KCMOPTMPOBATb [aHHble M3 CemaHTM4eckorm 0asbl MnM pesynbTaTbl 3anpoca B
3aNekTpoHHyt Tabnuuy Microsoft Excel unu ctpanngy HTML;

e [lporpaMMHO MM NO CEMaHTMYECKMM AaHHbIM CcO34aBaTb TEMaTUYECKNE pacKpacku, C
MOMOLLIbKO KOTOPbIX MEHSIETCHA CTUIMb OTOOPaXKeHMs1 06 bEKTOB;

e BbIBOOWTb AN BCEX OOBLEKTOB CIOSA HaanuMcu unm GMpkn, TEKCT HaANMCKU MOXET Kak
OpaTtbca 13 cemaHTU4eckon 6asbl AaHHbIX, Tak 1 NepeonpenensiTbCs NPOrpamMmmMHo;

e oTOOpakatb  0ObekTbl cnoss B dopmare  nceego-3D  no3BOnSOLLEM
BM3Yyanun3npoBaTbCs OTHOCUTENbHbIE BbICOTbl OOBHEKTOB (HaNpUMep, BbICOTbI 30aHNN);

e co3gaBatb W UCMONb30BaTb OMONMOTEKY rpacdu4ecknx INEMEHTOB CUCTEM
TENmoCHabXeHNs1 N PEXUMOB UX OYHKLMOHMPOBaHUS;

e CcoO3daBaTb pPaACYETHbIE CXEMbl MHXEHEPHbIX KOMMYHMKAUWA C aBTOMAaTUYECKUM
dopMUpPOBaAHMEM TOMONOrMN CETU U COOTBETCTBYHOLLMX 6a3 AaHHbIX;

e UN3MEHATb TOMOSOTNKD CETEN N PEXUMbI pabOTbl €€ 31EMEHTOB;

e pelaTb TONonornyeckme 3agayn (M3MeHeHne COCTOsTHUSA OOBLEKTOB (NepeKoYeHns),
MOUCK OTKIMOYaKLWMX YCTPOMUCTB, MOUCK KpaTyauwmx MyTen, MNOUCK CBSA3aHHbIX
06bEKTOB, MOUCK KOnew);

e OnA ObICTPOro NEpeEMELLEHNss B HY)KHOE MECTO KapTbl yCTaHaBNMBaTb 3aKnagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpedeneHHbIM MacluTabom OoTobpaKeHus u
3aKknagka Ha onpefeneHHbln obbekT cnost (Becbma yaobHO, ecnm obObekT -
OBVDKYLLIMIACSA MO KapTe));

e C TOMOLILI TMPOEKTOB pacKpbiBaTb CTPYKTYpPYy TOrO WM  MHOrO 0bObekTa,
N306paKEHHOr0 Ha KapTe CXeMaTUYHo;

e co3daBaTb MaKeTbl Nevary;

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

e OKCropTupoBaTb rpadmyveckne gaHHble B Mapinfo (MIF/MID), AutoCAD Release 12

(DXF), ArcView (SHP) n Windows Bimmap (BMP);
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e co3gaBaTb Makpochl Ha A3bikax VB Script unu Java Script;
e OCYLLECTBMATb MPOrPaMMHbIA AOCTYN K OaHHbIM 4epe3 OObEeKTHy Mogenb Ans
HanmMcaHmsi COGCTBEHHbIX KOHBEPTEPOB;

e co3faBaTb COBCTBEHHbIE NPUNOXKEHNUS, paboTatoLume nog ynpasneHvem Zulu.

3.3.11 Opranmsaumna rpachmueckux gaHHbIX

paduyeckne fOaHHble OpraHu3oBaHbl nocnovHo. Cron  sBRAsieTCs  OCHOBHOW
WHOPMAUMNOHHON  eauHuuen cuctembl. Kaxabih oObekT cnosi MMeeT  YHUKarnbHbIN

noeHtTndgmkatop (ID unu «knro4»). NogaepxmBaemble TUMbl COEB:

e BEKTOPHbIE CIow;
e pacTpoBblE CNOW;

e crnou penbeda;

e cnon WMS (Web Map Service).

BekmopHsble criou

BekTopHble crion umeroT CoOCTBEHHLIN BUHAPHbIN hopmaTt AaHHbIX, YTO obecnevnBaeT
BbICOKYID CKOpPOCTb paboTbl rpadmyeckux u TOMonorndecknx anroputmos. Wmeetcs
BO3MOXHOCTb MPOrpaMMHOro AoCTyna K AaHHbIM Yepe3 0ObekTHY0 Mogenb Afi HanucaHus

COBCTBEHHbIX KOHBEPTEPOB.

O61beKTbl BEKTOPHOIO Crnost AeNATCS Ha NPOCTble (MPUMUTUBBI) U TUMNOBLIE

(knaccudmumnpoBaHHble 0O6bEKTHI).

MpUMUTUBLI MOTYT BbITb:

TOYeYHble (NMUKTOrpaMMbl UINU «CUMBOIbI»);

TEKCTOBbIE,

NVHENHbIE (AYHUK, NONUITNHUN);

oL aaHble (KOHTYpbl, MONMKOHTYPbI).

TunoBble 0OBLEKTbI ONUCbIBaOTCA B OMONMoteke TUNOB 00bekToB. Kaxabin Tun
OMNUCbIBAET NNOWAAHOW, IMHENHbIN UMW CUMBOJSIbHBIN TUMOBOW rpadnyeckmii 00bLEKT, MeeT
Nnonb30BaTenbCKkoe Has3BaHWe N MOXET ObiTb CBA3aH C COOCTBEHHOM CeMaHTU4eckon 6asomn

JaHHbIX.
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Kaxgbim TN  obbekta MOXET WMETb HECKOIbKO pexnmMmoB, KOTOpble UMEKT
nonb3oBaTtesibCKkoe Ha3BaHue, W 3adaloT passinyHble crnocobbl OTO6pa>KeHVI$I AaHHOoro

TUMOBOro 0ObekTa.
TvnoBble 06bEKTbI MOTYT ObITh:

e TOYeYHble (MMKTOrPaMMbl UIN KCUMBOSbI»);
e JIMHENHbIE (NTMHWW, NOANINHUW);

e nrowanHble (KOHTYpbl, MOMMKOHTYPBbI).

ATPUOYTVBHbIE UINN CEMaHTUYECKUE OaHHble BEKTOPHOIO Crosi XPaHATCA BO BHELUHEM
WCTOYHUKE [aHHbIX U MOAKIOYATCS K CIOK0 Yepe3 COOCTBEHHbIN onvcaTernb 6asbl AaHHbIX. K
OZIHOMY CIOK MOXET ObITb NOAKIIOYEHO NONEPEMEHHO MPOM3BONIbHOE YNCIO CEMAHTUYECKNX
6a3 AaHHbIX. MpUMUTMBLI MOMb3YHTCA OOLIEN cemaHTMyeckol 6a3oil JaHHbIX, TUMOBbIEe
0OBbEKTbI - CODCTBEHHOW st KaXKOoro Tuna (o4HaKo ANsl pasHbiX TUMOB MOXHO MOAKIOYUTL

OOHY M Ty xe 6a3y).

Pacmpoesbie criou

PacTpoBbIM croem MoXeT ObiTb NMBO OTAENbHbI PacTpoBbIN O0OLEKT, NMBo rpynna
pacTpoBbIX 0GbLEKTOB. PacTpoBas rpynna MOXeT cofgep)kaTb NPOM3BOIbHOE YNCHO PacTPOBbIX
OOBbEKTOB WINN BMNOXEHHbIX PacTPoBbIX rpynn. Yucrno pacTpoB B CHOE OrpaHWYeHO Iullb

AVCKOBbIM NPOCTPAHCTBOM (Zulu cripaBnsieTcsl ¢ NoOeM 13 HECKOSMbKUX ThICAY PpacTpoB).

MopoepxmBaemble popmatbl pacTpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucremamm KOOpAVHAT M KaprorpaduuecKkumm

npoeKunaMmm

Fpacbmqecwle AaHHble MOryT XpaHUTbCA B pPas3fiMdyHbIX CUCTEMax KoopAauHaTt W«

OTO6pa)KaTbC$I B pa3JIN4HbIX NMPOEeKUUNAX TpexmepHoﬁ NOBEPXHOCTH 3emnu Ha NNoCcKoCTb.

CucTtema npepgnaraet Habop npenonpeneneHHbIX cCUcTeM KoopauHaT. Kpome Toro,
nonb3oBaTenb MOXET 3afaTb CBOK CMUCTEMY KOOpAMHAT C UHAMBMAYANbHLIMWU NapaMmeTpamm

ANs NoAAepXMBaeMbiX CUCTEMON MPOEKLIMIA.

B 4acTtHOCTW, 3Ta BO3MOXHOCTb MO3BOSAT, npn WM3BECTHbIX MapamMeTpax (KI'IIO‘-laX

nepexo,ua), npunBA3blBaTb AaHHbIE, XpaHALLNECA B MECTHOM cCUcCTemMe KoopAuHart, K ogHoWn 13
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rnobanbHbIX CUCTEM KoopAunHar.

[laHHble MOXXHO NepenpoeLnpoBaTh U3 OAHON CUCTEMbI KOOPAMHAT B APYrYHO.
3.3.1.3 OpraHunsaumsa CeMaHTUYeCKNX AaHHbIX

CemaHTMyeckme AaHHble MNOOKMYalTCA K CHOK U3 BHELWHUMX UCTOYHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

(ADQ) 4epes onucatenun 6a3 gaHHbIX.
[MonyyaTb AaHHbIE MOXHO U3:

e Tabnwuy Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e apyrme uctodHnkn ODBC unn ADO.

Umnopm/3kcriopm GaHHbIX

Bo3moxxeH MMNOpT/aKCNopT AaHHbIX B cneayroLmne hopmarbi:

¢ Mapinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e Okcnopt kapTbl (Windows Bitmap (BMP));

e JkKcnopT cemaHTnyecknx aaHHbix (Microsoft Excel, HTML, TekcToBbIn hopmar).
3.3.14 MpepcraBneHme faHHbIX HA KapTe

KapTa moxeT copepxaTb MPOM3BONbHOE YMCIO rpaddUyecKnx CroeB - OOHU U Te Xe
rpagoMyeckme crnou MoryT OblTb MOMELLEHbI B pasHble KapTbl C pasHbIMW HacTponKamu
oTobpaxeHusi. KapTa nmeeT BO3MOXHOCTb 3aaHusi MOMNb30BaTENbCKOro MMEeHU, uBeTa goHa

M MacLUTabHOW CEeTKM.

[aHHble, XpaHSLWMXCA B PasHbiX CUCTEMAax KOOpAMHAT, MOXHO OTobOpaxaTb Ha OAHOM
KapTe, B OQHOW M3 KapTorpadumyeckmx npoekumin. MNMpu aTom nepecyeT koopavHaTt (ecrnv OH

TpebyeTcs) u3 ogHoOro gatyma B OpYrol M U3 OA4HOM NPOEKUMM B APYryro Npou3BOAUTCS NpU
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oTobpaxeHun "Ha nety".

MpUMUTMBBLI MOTrYT UMETH MHAMBUAYANbHbIE CTUMKM OTOBpaXeHns (LBET, CTUIb, TOMNLWNHA
NVHURA; UBET M CTWMb 3anuBKKU; NUKTOrpamma; dopmart TekcTa). TunoBble OObEKTbI UMEIDT
CTUSb B 3aBMCUMOCTW OT pexuma (COCTOSHMS), KOTOPbIN onpeaenserca B 6Gubnmotekn Tmnos
obbekToB cnosi. CTunb NPYMUTMBOB MOXET NepeonpenenaTe KapTon - Anst Bcex NpyMUTUBOB

MOXHO NPpUHYOUTENbHO 3a4aTtb OAUH CTUIb.

CTunb OBBLEKTOB MOXHO MEHSITb C MOMOLLbIO TEMATUYECKMX pacKpacok. I'IpM 3TOM

packpacka MOXeET ObITb CO34aHa N0 CEMaHTUYECKUM JaHHbIM UIn nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOOAWUTb ANt BCEX OOBLEKTOB Crosi Haanucu unu oupku. TekcT
Hagnucn MOXeT bpaTbCs M3 cemaHTM4eckon 6a3bl AaHHbIX. TEeKCT Haamnucu Takke MOXeT
nepeonpenensteCa NPorpamMmHO. BUpkM reHepupytoTcs aBTOMaTMYecku, HO MOryT MOTOM

pacCTaBnNATbLCA NMosib3oBaresrieM B Hy>KHOE pacnorioXXeHne n B Hy)KHOIZ opueHTauunn.

[ns 6bICTpOFO nepemMeLlleHmna B Hy>kHOe MeCTO KapTbl MOXXHO yCTaHaBJIMBATb 3aKIaaKW.

3aknagka Ha TO4YKY Ha MECTHOCTU C ornpeaereHHbIM MacLuTabom 0To6pa>|<eHm;|.

KapTy MOXHO ne4yartarb C pas3fiMyHbiMKn onumnamMmn (Ha ofHoun CTpaHunue 1 HEeCKOIbKMNX
CTpaHuuax, B 3agaHHOM mMaclwitabe unu Bnucase B 3afaHHble Fa6apl/ITbI, Ha CTpaHunuax Aana

nocrenyoLen CKnemkn n T1.4.).

3.3.1.5 Opranmsauusa Kapr

MmeeTrca BO3MOXHOCTb YyAOOHO oOpraHu3oBaTb KapTbl, OObeAWHEHHble ObLLEeNn
TemaTtumkon. COBOKYMNMHOCTb KapT, 00beauHEHHbIX OOLMM NOfb30BaTENbCKUM MMEHEM U, €CITU
TpebyeTcs, HAOOPOM MEPaAPXNYECKUX CBA3EN Mexay 3TMMK KapTamu, NpenctaBnsaeT cobon

MPOEKT.

B pamkax npoekta kapTbl MOXHO CBSA3blBaTb Mexay cobor C MOMOLLLIO MNEPCChINOK.
[Mnepccbinka onpegensercss OoT OObekTa B OOHOM KapTe K OPYrol KapTe C YyKasaHUem

MeCTOpPacCrnonoXeHna n macwitaba.

3.3.1.6 PepakTuposaHue o6bekToB

[ns pegakTMpoBaHusi 1 BBoaa 06bEKTOB NpedyCMOTPEHbI:
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e BO3MOXHOCTW BBOAA U PEAAKTUPOBAHMS:
— BBO[, C 9KpaHa MbILLKOW
— BBOZ MO KOOpPAMHATaM C KraBuaTtypbl
— TpaccupoBKa JIMHUN
— aBTO3aMblKaH/e KOHTYPOB
— Bblpe3Ka/konMpoBaHune/BcTaBka - yonmpoBaHue
— MOBOPOT ObbeKTA.
e ornepaunn oTmeHbl/Bo3spata genctansa (Undo / Redo).
e peaakTUpOoBaHME rpynnbl OOBHLEKTOB:
— ypaneHue - NnepeMeLLEHME;
— aybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonnpoBaHne/BCTaBKa.
e penaKkTUpOBaHME ANeMEHTOB obbekTa:
— nepemelleHne/yaaneHne/BcTaBka y3nos;
— nepemMelleHune/yaaneHme pebep;
— pa3bueHune yqactka CUMBOSIbHbIM OO LEKTOM.

e TpaHcdopmaums.

3.3.1.7 BeKkTopHbIe OBeprieMHble onepaumum

OBepnen - onepauusa HanoXeHUss Apyr Ha apyra Asyx wunun 6onee cnoes, B pesynbTare
KoTopomn obpasyeTtcs OAViH NPON3BOAHbIN CINOoW, coaepaLlmnm KOMMNO3MLMIO
NPOCTPAHCTBEHHbIX OOBLEKTOB UCXOAHbLIX CIIOEB, TOMOSIOrMI0O 3TOM KOMMO3MUUKM U aTpubyThl,

apudMeTYEecKn UM NorMvyeckn NPON3BOAHbIE OT 3HAYEHWUI aTPUOYTOB NCXOOHBIX OOLEKTOB.
MoaaepkmBatoTcs crieayoLLme BEKTOPHbIE OBEPENHbIE OrnepaLmu:

e 0b0beanHeHne 0b6beKTOB € HacregoBaHueMm ID (YHUKanbHOro naeHTudgmkaTopa);
e pasbeavHeHne 0OBLEKTOB,

e paspgerieHne ogHoro oobekTa rpynmnon O6bLEKTOB,

e Bblpe3ska U3 ogHoro obbekTa obnacTu rpynnbl OObLEKTOB,

e oOTpe3aHne obbekTa BHe 0b6nacTu rpynnbl ApYrmx 06bEKTOB;

e y3rI0BaHMUE;

e OydepHble 30HbI;
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e MOCTPOEHME KOHTYPOB MO CETW.

3.3.1.8 KoppexkTupoBka pacrpos

B cucteme peanu3oBaHa KOpPPEKTMPOBKA pacTpoBbiX annoB, cogepXauimx
CKaHMPOBAHHYIO C MIIAHLWIETOB TOMOOCHOBY. KOppEeKTMpOBKa WCKaXXEeHU CKaHWPOBaHWUA
NPOM3BOAUTCSA NO TOYKaM pacTpa, KOOPAWHATbl KOTOPbIX M3BECTHbI. Kak MUHUMYM AOMmMKHbI
ObITb M3BECTHbI YETbIPE TOYKM, ONpeaensaoLLmne yribl NnaHwerTa.

Mpouenypa KOPPEKTUPOBKM CO3LaET HOBLIN PacTp, Yriibl KOTOPOro coBnaarT C yrinamu

nnaHweTa, T.e. NpoLeaypa KoppPeKTMPOBKN 0bpe3aeT OTCKaHUPOBaHHbIE, HO NULLIHME, NOMS.

3.3.1.9 MopenupoBaHue ceTeyn U TONoNorMYecKkme 3agavum Ha ceTax

Hapsgy ¢ ob6bluHbiM ans TMC pasgeneHveM OOBLEKTOB Ha KOHTYpbI, FIOMaHble,
KOMOUHMPOBAHHbLIE KOHTYPbl, KOMBUHMPOBaAHHLIE NOMaHble, Zulu noadepXuBaeT JUHENHO-

Y3J10BYIO TOMOJ10rMto, YTO NMNO3BONTAET MOAENNPOBaTb NHXXEHEPHbIE CETHU.

Hapsigy ¢ 06biuHbIM anst TIC pazgeneHnem o6beKTOB Ha KOHTYpPbI, JTOMaHble, CUMBOSbI,
Zulu nopoepxvBaeT  JIMHEWHO-Y3MNOBYKO  TOMOMOrMK, YTO MNO3BOMSET  MOAENMPOoBaThb
WHXEHEPHbIE N Opyrne ceTu. Tononornyeckas ceteBasi MOAENb NPeacTaBnseT cobon rpad
CETU, y3MlaMM KOTOPOro SBMAOTCA TOYeYHble OObLEKTbl (Konogubl, UCTOYHWKW, 3a4BWXKKW,
PYOUIBbHUKN, NEPEKPeCcTKM, NoTpedutenu u T.4.), a pebpamu rpada ABnSOTCA NMHENHbIE

06bexTbl (kabenu, TpybonpoBoabl, yHaCcTKM OPOXHON CETU U T.4.).

Tononornyeckun pedakTop Co3faeT MaTemMaTuyeckylo Modernb rpada cetm
HenocpeacTBEHHO B Mpouecce BBoda (pucoBaHud) rpadmdeckon nHdpopmaumun. cnonb3ys
MoJernb CEeTU MOXHO pellaTb psi TOMOMOrMyYeckMx 3agad, NoucK Kparyamwero nytu, aHanus
CBSI3HOCTW, aHanuM3 Komew, aHanmM3 OTKMYEHMN, MOUCK OTKMYaloWmnx YCTPOUCTB U T.4.
MOXHO MEHATb COCTOSAHMS OOBLEKTOB (MNEpeKnoyeHnsl) C nocrnenylwmnM aBTOMaTUYeCKUm
OOHOBIMEHMEM COCTOSIHUS BCEM CEeTU (HanpuMMep, BKIOYEHWNE/BLIKIIOYEHNE  3a0BVKKU
TpybonpoBoAa) BbINOMHATL MOUCK  OTKMKYaKLWKUX YCTPOUCTB  (CbopMuMpoBaHWEe crnvcka
0ObEKTOB, MMELWMNX MPU3HAK «OTKMoYatlolee YCTPOMCTBO», MPWU OTKIOYEHUN KOTOPbIX
BblIOpaHHbLIN OOBLEKT TakKe MNepeBOAUTCS B COCTOSIHME «OTKMOYEH»), KpaTyauwmx nyTewn
(HaxoouTb KpaTyaulnK NyTb MO CEeTU MeXay BblOpaHHbIMKU y3riaMu C y4eTOM HanpaBneHumn

Yy4acTKOB), CBA3aHHbIX OOBHEKTOB (HAXO4UTCS MHOXECTBO OOBLEKTOB CETWU, AOCTMKUMbBIX W3
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Bbl6paHHOFO y3na CeTn, AOOCTWKMMOCTb MOXET onpenenAatTbCcA bes y4yeTa HanpasJieHUA
y4acCTKOB, C y4ETOM U NPOTUB HanpaslieHndA y‘-IaCTKOB), MCKaTb BCE€ KOJlbLla CeTu, B KOTOPblE

BXOOAT BCE Bbl6paHHbIe OObEKTbI.

CeTb BBOOUTCA KaK COBOKYMHOCTb TUMOBbLIX TOYEYHbIX OOBLEKTOB, COEAMHEHHbIX
TUNOBBLIMU  JIMHENHBIMX  OBbEKTaMK, MMEKLWMMM NPU3HaK «ydactok». WIHpopmauma o
Tononornn OPMMPYETCS aBTOMATUYECKN - ECININ «NOTSHYTbY» 3a y3en unu pebpo, cesa3aHHbIe
obbekTbl Takke nepemMeltatoTcd. OObEKTbI CETU MOXHO OTKPENMsATb U 3aHOBO NPUKPENnsTb

APYr K APYry OOHVUM OBUKEHUEM MbILLIKW.

Mogenb cetn Zulu sBNsieTcsa OCHOBOW AN paboTbl MOAYNSA PacyYETOB WMHXEHEPHbIX

ceten ZuluThermo.

3.4 MHcTpymeHTanbHasa reomHdgpopmaumoHHaa cucrema N’MC Zulu

Moaynb ZuluThermo no3BonsieT co3faTb PacyETHYH MaTeMaTUYecKyltd MOAErNb CETW,
BbIMONTHUTb  MacnopTM3auMio CETM, U Ha OCHOBE CO34aHHOW Mogenu pewartb
WHAOPMaUNOHHbIE 3adaun, 3adadn TOMOMOrMYECKOro aHanu3a, U BbINOMHATbL pPasfnyHble

TennorngpaBsrindeckmne pac4eThl.

Pacquy nognexar TYynuKoBble W KO&bueBble TennoBble CEeTn, B TOM 4YuUCre C
NMOBbICUTESIbHBIMIA HaCOCHbIMU CTaHUUAMMU n apoccennpyrowmmmm yCTpOVICTBaMM,

pa60Ta+0LLu/|e OT OA4HOro Ui HeCKOoJ1bKMX MCTOYHNKOB.

[Mporpamma npegycMaTpuBaeT TensornapaBUYEcKUini pacyeT C MNpUCOeOUMHEHNEM K
CETU nHanBMAyanbHbIX TennoBbix NyHKTOB (VTI) 1 ueHTpanbHbIX TennoBbix nyHkToB (LITTT)

MO HECKOSbKMM OECATKaMM CXEMHbIX PELLEHWUIA, MPUMEHSIEMbIX Ha TeppuTopumn Poccuu.

Pac4yeT cuctem TennocHabXeHnss MoXeT npon3BoanUTbCA C y4HETOM YyTEYEK N3 TEnnoBom
CEeTNn N CcnUctem TeI'IJ'IOI'IOTpe6J'IeHMFI, a TaKXe TensoBbiX NMOTEPb B pr6OI'IpOBOLI,aX TennoBsoun

ceTun.

PacyeTr TennoBbIx notTepb BeOeTcA nmbo no HOPMAaTMBHbIM TMOTEPSAM, nmbo no

CbaKTI/I‘-IeCKOMy COCTOAHUIO N30J14LUUNMN.

Pacuetbl ZuluThermo moryT paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgpopmMaLnoHHON
cuctemon (B Bmae moayns pacwupernss TUC), Tak M B BMAe oTaenbHOM OGubnuotekn

KOMMOHEHTOB, KOTOPbIE NO3BOSIAIOT BbINOJTHATL pacyeTbl N3 npmno>|<eH|/||7| nonb30oBaTenen.

CocTaB 3agay:
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e [OCTPOEHME pacYETHON MOAENMN TEMMOBOW CETH;
e acnopTmsauuns 06bLEKTOB CETH;

e HanagouHbIA pacyeT TENSIOBON CETY;

e [OBEPOYHbIN pacyeT TEMNSTIOBOWN CETU;

e KOHCTPYKTOPCKWUI pacyeT TENMOBOM CETH;

e pacyet Tpebyemon TeMnepaTypbl Ha UCTOYHUKE;
e KOMMYTaUMOHHbIE 3a[a4K;

e MOCTPOEHME MbE3OMETPUYECKOrO rpaduka;

& pacyeT HOPpMaTUBHbLIX NOTEPb TerJia Yepe3 N3onAauuto.

3.4.1 MocTpoeHue pacueTHOM Moaeriv TeIJIOBOMU CeTHn

Mpn pabote B reoMHPOPMALMOHHON CUCTEME CETb OOCTAaTOMHO MPOCTO U ObICTPO
3aHOCUTCS C MOMOLLBbI MbIWKA UK nNo koopaumHatam. [Npu atom cpasdy dopmupyetca
pacdyeTHaa mogenb. OcTaeTcsa NuWwb 3adaTb pacyeTHble NnapameTpbl OOBLEKTOB M HaXKaTb

KHOIKY BbINOJTHEHUA pac4eTa.

MaTtemaTnyeckass mModenb CeTW Ans NPOBEAeHUs TennornapaBrMyeckux pacyeToB
npeactaBnsieT cobon rpad, roe Ayramu, COEAMHSIIOWMUMM  Y3Mbl, SIBASKOTCS  y4acTku

TpybonpoBoaos.

YyacTok |/|306pa>|<aeTc;| OOHOW NWHMEN, HO MOXET O3HayaTb HECKOSbKO COCTOSIHUA,

3adaBaeMblX pa3HbIMU peEXXUMaMW:

Pesgmi | ————te——  EEIFOMEH

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

Peszma 4 OTETHOSEH TI0 AR [EDET

PucyHok 3.2 - U306paxeHne HeCKONMbKMX COCTOSIHMM Y4acTKOB, 3a4aBaeMbIX pa3HbIMU peXxumam

OTO BHeLHee npeacraBiieHne CeTn. I'Iepe,u, Ha4YalnoM pacyeTa BHeLUHee npeacrtaBlieHne

CeTn, B 3aBUCMMOCTU OT TUMOB N PEXNMOB 3NTEMEHTOB, COCTaBNALLNX CETb, npeo6pa3yeTc;|

(xogupyeTcs) BO BHyTpEHHee NpeacTaBrieHne, no KOTOPOMY M NPOBOANTCS pacyer.
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[MpocTbiM y3nioM B MOZEnu cumtaeTcs Nobon y3en, Ybh CBOMCTBA CrneumarnbHO He
OroBopeHbI. [1poCcToOn y3en CrAyXUT TONMbKO AN COEAUHEHUST YHaCcTKOB. TaknMmn y3namu gns
MOLENV SABMSAOTCA TEnnoBble Kamepbl, OTBETBIEHUS, CMEHbl AMAMETPOB, CMEHa Tuna

npoKnagaku unn Tmna nondauum n T.4.

Bo BHyTpeHHel kooupoBKe Takue y3nbl NPeBpaLlalnTcs B ABa y3na, OAvH B NoaatoLLem
Tpybonposoae, Apyror B obpaTHOM. B Kaxkaom y3rne MoXHO 3aaaTb CIUB BOAbl M3 NoAatoLLEero

n/vnun n3 obpartHoro TpybonpoBoaoB.

MoTpebutenb TENnOBOW JHEPrUM XapaKTepu3yeTcsl pacyeTHbIMM Harpyskamy Ha
CUCTEMY OTOMMEHUsI, CUCTEMY BEHTUNALMM U CUCTEMY TOpsSiYEro BOOOCHaOXeHUs W
pacyeTHbIMM TeMnepaTypamn Ha Bxode, BbiXOAe NoTpeduTensi, U pac4yeTHoON TemnepaTypon

BHYTPEHHEro Bo3ayxa.

B ogHonuHenHom npeancrasiieHnn I'IOTpe6I/1TeJ'Ib - 3TO y3J'IOBOIZ SJ1IEMEHT, KOTOprVI

MOXET ObITb CBA3aH TOMbKO C OAHUM Y4aCTKOM.

BHYTpeHHsss KoaMpoBKa nNOTPeOUTENs CYLWeEeCTBEHHO 3aBUCUT OT €ro CXeMbl
npucoeguHeHuss K TennoBon cetn. CxeMbl MOryT ObiTb 3neBaTopHble, C HACOCHbIM
CMeLLEeHNEeM, C HE3aBUCUMbIM NPUCOEOUHEHNEM, C OTKPbITbIM M 3aKpbITbIM OTOOPOM BOAbI
Ha BC, ¢ perynsaropamun Temnepartypbl, OTOMSEHNA, pacxoda v T.4. Ha gaHHbIi MOMEHT B

pacnopsikeHnn nonb3oBartens 49 cxeM NpucoeanHeHns noTpeduTenen.

Ecnu B 34aHMM HECKOMNbKO Y3r0B BBOAA, TO OObLEKTOM «MOTPebUTENb» MOXHO onucatb
Kaxkabli BBOA. B TOXe Bpemsi kak OoauH MoTpedbuTernb MOXHO onucaTb Lerbln KBapTan Unu

3aB0ofA, 3adaB 4515 Takoro noTpebutenst 0006LLEHHbIE TEMMOBLIE HArpy3Ku.

OGOOLLEHHbI NOTpebuTenb - 9TO y3er, Ha KOTOPOM Harpyska 3agaetca nvbo

I'IOTpe6J'IFIeMbIM pacxonom, nnbo pacxon o6ycnosneH 3afaHHbIM CONPOTUBIIEHNEM Y3I1a.

Tako 06bekT yaobHO ucnonb3oBaTtb, Korga BO3HUKaEeT HeobXxoouMMOCTb paccyuTaTtb
rmMapaBnuky cetn 6e3 uWHgopmauum O TenmnoBbIX Harpy3kax W KOHKPETHbIX CXemax
npucoeuHeHns notpeburtenen kK TennoBon cetn. Hanpumep, npyu pacdete marmctpasnbHbIX
ceTen uHdopmaumm O KBapTarnbHbIX CETAX MOXET He OblTb, a ANns OLEeHKN NoTepb Hanopa B
MarucTpansax [AoCTaTodHO 3adaTb 0600w eHHble pacxofgbl B Tovkax MNpUCOegUHEHMS

KBapTaroB K MarucTparnbHON CETU.

B ogHonuHerHoM nsobpaxeHun He Tpebyetcsa nogkntoyatb 0600 eHHbIN NoTpebuTens
Ha OTOEeNnbHOM OTBOASLLEM Y4YacTKe, Kak B criydae npoctoro norpebutens. To ecTb B 3TOT

y3€l1 MOXET BXOAUTb n/vinun BbIXoauTb Nt060e KONMYECTBO Yy4aCTKOB. OTO No3BonNsAeT 6bICTpO n
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yﬂ,O6HO, C MUHMMaAlTbHbIM KOJTM4YECTBOM MUCXOOHbIX OAaHHbIX.

I
b ¢ o

HMCTOYHMK 0606 WeHHLIe NOTPpesHUTeN!

PucyHok 3.3 - O606LEeHHbIN NoTpebuTenb

LTI - aTo ysen [ONOMHUTENbHOrO perynupoBaHus W pacnpegerieHna TennoBoun
3Heprn. Hannume Takoro yana nogpasymeBaeT, YTO 3a HUM HaxoauTcs TYNUKoBasi CeTb, C
nHamsuayansHeiMu notpedbutenamn. B LTI MOXeT BXOAUTb TONMbKO OAMH Y4acTOK U TOSMbKO
OOMH Y4acCTOK MOXET BbIXOAUTb. [pnyem BXogsaLwmin y4acToK MOeT CO CTOPOHbI MarucTpanu, a
BbIXOOSALMA Y4aCTOK BeOET K KOHEYHbIM notpebutensm. BHyTpeHHaa koguposka LTI
3aBMCUT OT €ro CXembl MPUCOEOMHEHUSI K TEMNOBOM CEeTU. JTO MOXET ObITb rpynnoBoOw
anesaTop, rpynnoBOM HAaCOC CMELLEHWSs, HE3aBMCUMOE MOAKMOYEHNe rpynnbl noTpebutenen,
oonnepbl Ha NBC v T1.0. Ha gaHHbIM MOMEHT B pacrnopsbkeHun nornb3oBartens 41 cxema

npucoeanHeHns LITTI.

MarucTpans
r
r
r
r

PucyHok 3.4 - LUTN

I'IepeMblqKa no3BoJiAeT CcMoOeNMpoBaTb Y4YacToOK, COEAUHAILWLNA  NogalLlnn 1
06paTHbIIZ pr6OI'IpOBO,D,bI. B aTtor y3€51 MOXET BXOAUTb n/vunn BbIxoanTb Nto6oe KONMMYECTBO

Y4aCTKOB.
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— ==

PucyHok 3.5 — lNMepemblyuka

Tak Kak nepemblyka B OOHOMMHEHOM M300paXKeHWn npeacTaBrneHa yarnom, To Ans
MOOENUPOBaHUS COEOUHEHUs Mexay nodalolWwuM TPybonpoBOAOM OOHOrO y4yacTka W
obpaTHbIM TpyBONpOBOAOM APYroro y4actka O4HOro afieMeHTa «nepeMbldka» HegoCTaTOuHO.

MoHagobsaTcs ewe ABa y4acTKa: oauH TONbKO NOAAOLLMIA, OPYroM - TONbKO 06paTHBIN.

o - o——0 0 - -
5 =

o L

PucyHok 3.6 - CoeanHeHve Mexay noaaowmMmM TpyoonpoBoAoM OOHOMo y4acTka U o6paTHbIM TpyOGonpoBoaoMm
ApYroro yyactka

HacocHas ctaHuMs B OOHONMUHENHOM M300paXkeHun npeacTaBnsieTcs ogHMM y3nom. B
3aBUCUMOCTM OT TabNMYHbIX MapameTpoB ITOro y3na Hacoc MOXET OblTb YCTaAHOBMEH Ha
nogatowiem unm obpatHom Tpybonpoeoae, NMMbo Ha obonx TpydbonpoBoaax OAHOBPEMEHHO.
[ns 3agaHns HanpaeneHns 4EeNCcTBUSA Hacoca B 3TOT y3eN TOMbKO OAMH y4acToK 06a3aTenbHO

OOIMKEeH BXOONTb U TONMbKO OAMH YH4aCTOK OOIMKEH BbIXOOUTD.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc moxHO mogenupoBaTb ABYMS crnocobGamu: nmubo kak uaeanbHoe YCTPOWCTBO,
KOTOpPOE M3MEHSIET AaBrieHne B TpyOONpoBoae Ha 3a4aHHy0 BENUYMHY, MO0 Kak YCTPOCTBO,

paboTatoLLee C y4eTOM pearbHOM HanopHO-PacXoOHON XapaKTepUCTMKN KOHKPETHOro Hacoca.

B nepBomM crnyyae npocTO 3a4aeTcs 3HayeHue Hamopa Hacoca Ha nogaroLlem w/wnm
obpatHom Tpybonposoae. Ecnu 3HayeHne Hanopa Ha 04HOM 13 TPYOONPOBOAOB PaBHO HYIIO,
TO HAcoc Ha 3ToM TpybonpoBoae OTCcyTCcTBYET. ECnm 3HaueHne Hanopa oTpuuaTtenbHo, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HaBCTpeYvy BXOASLLEMY B HErO y4acTKy.

H=10n H=-10n
H=-—10n H=10n
ﬁD-I a0’
an| [ | 4 [
4 I ! 30 m———
0 | ——— il ] ]
4 20
20
107 10]
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PucyHok 3.8 - lbe3omeTpuyeckue rpadomkm

Ha pUCyHKe BMOHO, KaK pa3sinvHble HanpaeJlieHNA y4acTKoB, BXOOALLUMX N BbIXOOALLNX U3
HacoCa B CO4YeTaHWn C pa3HbIMKX 3HaAaKaMWM Harnopa, BIMAKOT Ha pe3yribTar pacyeTa,

OTOBPaXXEHHbI Ha NbE30METPUYECKUX rpadimKax.

Korga 3agaetcsa TOMbKO 3Ha4YeHWe Hamnopa Ha Hacoce, OHO OCTAeTCA HEU3MEHHbIM He

3aBUCUMO OT NpoxoadLlero 4epes3 HacocC pacxoaa.

Ecnu mogenupoBatk paboTy Hacoca ¢ yy4eToM ero QH xapakTepucTuku, To crnedyet

3adaTb pacxodbl M HaMopbl Ha rpaHuLax paboyer 30HbI Hacoca.
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Hmax —

Hmin .HRH

Gmin Gras

PucyHok 3.9 - HanopHo-pacxoaHas xapakTepucTuKa Hacoca

Mo 3agaHHbIM ABYM TOYKaMm onpegensieTca napabona ¢ MakCMMyMOM Ha OCU aBrieHUN,
Mo KOTOPOM pacyeT v ByaeT onpedensTs HaNop Hacoca B 3aBUCUMMOCTU OT pacxoa. Cnegyet
OTMETUTb, YTO XapaKTEepPWUCTMKA, 3afjaBaeMas Takum 00pa3oM, MOXET OTnMYaTbCs OT
peanbHOM XapakKTEPUCTUKN Hacoca, HO B npegenax paboden obnactn obe xapakTepucTukm

NpakTn4eCcKn coBrnagaroT.

[lns onucaHus HECKOMNbKMX napannensHo paboTatoLLmMX HAacoCoB AOCTATOYHO 3a4aTh UX
KONMMYECTBO U pe3yrnbTUpYloLLas XapakTepucTuka OyaeT onpedeneHa npu  pacuyete

aBTOMAaTU4ECKHN.

Tak kak Hanopbl Ha rpaHuuax paboden obnacTm Hacoca GepyTcsi M3 CnpaBOYHUKA U
BCEraa MONOXUTENbHbI, TO HarnpaBreHne AEeNCTBUS Takoro Hacoca Oyaer onpenensaTbes

TOJIbKO HanpasJieHNneM BXoOdALEero B y3esn ydacTtka.

[poccenupyloline ycTpoincTea B OOAHONMUHENHOM NPeacTaBreHnn ABMATCS y3rnaMmiu, HO
BO BHYTPEHHEW KOOUPOBKE - 3TO AOMONHUTENbHbIE Y4acTKM C MOCTOSIHHBIM UMK NEPEMEHHbIM
conpoTtuereHneM. B agpoccenupyolimin ysen ob6si3aTenbHO AOMKEH BXOAWUTb TONbKO OAMH

Y4acCTOK, U TOJTbKO OAUH YH4aCTOK U3 y3I1a OOIMKEH BbIXOOUTb.

Ha nogawwsn mpySonpofoge Sreg

e e o O s O
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o
r

Ha oBpamydoM mpyBonpofoge
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————

. Vo T Fa) . {}

Sreq

PucyHok 3.10 - lpoccenupyrolime ycTpomcTea
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C TOYKM 3peHust Moaenu ApoccenbHas warnba — 3To PUKCUPOBAHHOE COMPOTUBIEHME,

oripegendemMmoe gnameTpom Lwanbbl, KOTOpPO€ MOXHO YyCTaHaBMMBATb KaK Ha nodaruiem, Tak n

Ha O6paTHOM pr60|'|p0B0,D,e. Tak kak aT1o Heperynmpyemoe corpoTtueiieHne, To Berin4nHa

racumoro wanbon Hanopa 3aBMCUT OT KBaapaTa, NpoxoasiLero Yepes warnby pacxoga.

Ha pucyHke BUAOHO, Kak MEHSIHOTCA MOTEpU Ha Lwaibe, YyCTAHOBMNEHHOW Ha noaakroLLem

Tpy6onpoBsoae, Npy yBenuyeHur pacxoaa Yepes Hee B Ba pasa.
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Perynatop paeneHus

PucyHok 3.11 - [lpoccenbHas wanba

YCTPOWACTBO C MNEepeMeHHbIM COMpPOTUBIIEHUEM,

KoTopoe

Nno3BONAET noaaepxmBaTtb 3agaHHOe AaBlieHNE B pr60np030ne B onpeaerneHHoMm gunanasoHe

N3MEHEHNA pacxoaa. PerynﬂTop OaBlieHnA MOXET yCTaHaB/IMBATbCA KaK Ha nogarLiem, Tak U

Ha obpaTHoM Tpybonposoae.
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PucyHok 3.12 - Perynsitop aaBneHus
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Ha pucyHke nokasaHo, YTO Mpu YBENWMYeHWM B OBa pasa pacxoda Yepes perynsrop,
YCTaHOBMEHHbI B 0oBpaTHOM TpybOMNpoBoAe, AaBfieHMe B PerynupyemMom Yyare OCTaeTcs

NMOCTOAHHbIM.

BennunHa conpoTMBNEHUs perynsatopa  MOXeT W3MEeHsiTbCs B npedenax  oT
GECKOHEYHOCTU [0 CONPOTMBMEHWUSI MOMHOCTBLIO OTKPbITOrO perynaTopa. Ecnn  ycnosus
paboTbl CETU 3aCTaBNSOT PErynaTOp MOMTHOCTBIO OTKPbITLCS, TO OH HauyMHaeT paboTaTtb kak

Heperynmpyemblil 4POCCENUPYHOLLIMIA y3er.

Pabota peryndatopa pacnonaraemoro Haropa aHallorm4yHa pa60Te peryndaTtopa
OaBlieHuA, TONMbKO B 3TOM CJlydae peryndatop CtapaeTcAa OepXaTb NOCTOSIHHOW 3adaHHYIo

BEJTMHMNHY pacnojiaraemMmoro Hariopa.

Perynatop pacxoga - 3TO y3en C nepeMeHHbIM COMpPOTUBMEHNEM, KOTOPOe MOo3BonseT

nogaepxmeatb NOCTOAHHLIM 3alaHHOE 3Ha4YeHe NMpoxoadLlero 4epes peryrndaTtop pacxoaa.

Perynatop MOXHO YyCTaHaBMuBaTb Kak Ha nodawlleM, Tak U Ha oBpaTHOM
Tpy6onposode. K paGoTe perynatopa pacxoda MOXHO OTHECTM BCe CKazaHHoe Mpo

peryndaTopbl AaBJl1€HNUA.

3.4.2 Hanapo4yHbIn pacuyeT TensioBoM Cetm

Llenbto HanagoyHoOro pacyeta sBNSeTcA obecnedyeHne noTpedutenelrt pacyeTHbIM
KONMYeCTBOM Bofdbl U TENNOBOW aHeprun. B pesynbTaTe pacyeTa ocyllecTBnsetcs nonbop
9NeBaTOpPOB M WX COMerl, NPOU3BOAMTCS pPacyeT CMECUTENbHbIX W OPOCCENUPYHOLLIMX
YCTPOWNCTB, OnpenensieTcs KonMYecTBO U MECTO YCTaHOBKM ApoccenbHbiX Lwanb. Pacuet
MOXET MPOU3BOAUTLCS MPU WM3BECTHOM pacrioniaraeMoM Harope Ha WCTOYHMKE U ero

aBTOMaTN4€CKOM nop,6ope B CJ1y4ae, eClm 3aaHHOro Hanopa HegocTaTto4vHo.

B pesynbTate pacyeTa onpedenstoTcs pacxodbl M NoTepu Haropa B TpybonpoBopax,
Hanopbl B y3nax ceTh, B TOM Yucrie pacnonaraemMble Hanopbl y notpebuTenen, Temneparypa
TENNOHOCUTENS B y3nax CeTu (Npu ydeTe TensoBbIX NoTepb), BeNnuymMHa M3bbiTOYHOro Hanopa

Yy n0Tpe6|/|Tenel7|, TeMneparypa BHyTpeHHero sBosayxa.

[poccenvpoBaHne W3BbITOYHbIX HaMopoB Ha abOHEHTCKMX BBOAAX MNPOM3BOASAT C
MOMOLLbIO COMesl 3MneBaTopoB UM ApoccerbHbIX Wanb. [poccenbHble LWabbl nepeq
abOHEHTCKMMM BBOZAMM YCTaHaBIMBAKTCS aBTOMATUYECKM HA Mogatowem, obpaTHOM unu

oboux TpybonpoBogax B 3aBMCMMOCTM OT HEOGXoAMMOrO A CUCTEMbl rMOpPaBrMYEecKoro
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pexxuma. MNpy paboTe HECKONbKUX UCTOYHUKOB Ha OAHY CETb OnpeaensieTcs pacripederneHve
BOAbI 1 TEMMOBOW SHEPrMN MeXay UCTodHUKaMu. MoasoauTcs GanaHc no Boge U OTMYLLLEHHOA
TENNOBOW 3HEpruein Mexay UCTOYHUKOM M noTpebutensmun. Onpenensitotcs NoTpeduTenn u
COOTBETCTBYIOLUMA UM WCTOYHMK, OT KOTOPOro [AaHHble MOTPedUTenu nony4arT BoaAy M

TENIOBYIO SHEPTUHO.

3.4.3 MoBepouHbIA pacuyeT TensioBou cetTu

Llenbto noBepoYyHOro pacyeta SBMASETCA onpedeneHne (aKTUYeCcKMX pacxodoB
TENNMOHOCUTENS Ha YydvacTkax TennoBOM CEeTM W y noTpebuTenein, a Takke KOnn4ecTBe
TENMOBOM 3HEPrMn nony4yaemMon noTpeduTeneM Mpu 3agaHHOM Temnepatype Bodbl B

noJatolLiem TpybonpoBoie 1 pacrnonaraeMoM Hanope Ha UCTOYHMKE.

Co3fgaHHass MaTemaTtuyeckasi WMUTaUMOHHAasi MOAErNb CUCTEMbl TennocHaGXeHus,
cnyxaliasi 4ns peLleHnsi MoBepOYHON 3afayu, No3BONSIeT aHanM3npoBaTb rMapaBnnyeckmin n
TENSIOBOMA PEXMM paboTbl CUCTEMbI, @ TakkKe NPOrHO3MPOBaTb M3MEHeHWe TemnepaTtypbl
BHYTPEHHEro BO3adyxa Yy noTpeGuTeneir. PacyeTbl MOryT MPOBOAMTLCA MPWU  PasfUYHbIX
NCXOOHbIX AaHHbIX, B TOM Y/CIe aBapUiHbIX CUTYaLMsIX, HAanpUMep, OTKIHYEHUN OTAENbHbIX
y4acTKoB TEMJIOBOW CEeTW, nepenady Boabl M TEMSOBOM SHEPrMM OT OOHOMo0 WCTOYHMKA K

APYromy no ogHoMy 13 Tpy6onpoBoaoB U T.4.

B pesynbTate pacuyeta onpenensiloTca pacxodbl M NoTepu Harnopa B TpyGonpoBogax,
Hanopbl B y3rax ceTu, B TOM 4Yucrie pacrnonaraeMble Hanopbl Y noTpedutenei, Temneparypa
TENNOHOCUTENS B Yy3rax ceTu (NMpu y4eTe TEnsoBbiX MOTEPb), TemnepaTypbl BHYTPEHHEro
BO3[lyxa Yy noTpebuTenen, pacxodbl U Temnepatypbl BoAbl HA BXOAE M BbIXOAE B KaXOyHo
cuctemy Tennonotpebnenusa. [pu paboTe HECKONbKUX WCTOYHUKOB Ha OAOHY CeTb
onpenensieTcs pacnpeneneHe Boabl U TENMOBOWM 3HEPrMN MexXay UCToYHMKamu. MNogsoauTtes
GanaHc No BoAe M OTNYLLEHHOW TENIOBOM SHEPrnen Mexay UCTOYHMKOM U MOTpedbutensmu.
OnpegensitoTcs NOTPeOUTENN N COOTBETCTBYIOLMA UM WUCTOYHUK, OT KOTOPOrO AaHHble

n0Tpe6|/|Ten|/| nony4yaroT BOAY U TENJIOBYKO 3HEPTUIO.

3.4.4 KOHCTPYKTOPCKMIM pacuyeTt TernsioBoM cetum

Llernbto KOHCTPYKTOPCKOro pacyeta sIBNSeTcs onpeaeneHme auaMeTpoB TpybonpoBoaos

TYNUKOBOM W KONbLIEBOW TEMSOBOW CETU MpU MPOMNyCKe MO HUM PacYETHbIX PacxodoB Npwu
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334aHHOM (VIJ'IVI Hel/I3BeCTHOM) pacnonaraemomM Harnope Ha NCTOYHUKE.

[aHHasa 3agada MoxXeT OblTb UCMONb30BaHa NpK Bbi4aye paspeLleHns Ha NoaKYeHne
noTpebutenen K TENnNOBOW CETU, TaK KaK B Ka4yeCTBE MCTOYHUKA MOXET BbICTynaTb noGown
y3en cuctemMbl TennocHabXxeHus, Hanpumep, Tennosasi kamepa. [na 6onee rmbkoro peLleHus
AaHHOW 3adayn npeaycMOoTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTU OBWXEHWUS BOAbl MO
y4acTkam TEnsoBov CETU, YTO NPUBOAUT K UBMEHEHUIO AMaMeTPOB TpyboNpoBoAa, a 3HaUUT K

pacnonaraemMoro Harnopa B TO4Ke NoAKIno4YeHn4.

B pesynbTate pacuyeta onpedensioTca AMameTpbl TpyOOonpoBOO4OB TEMMOBOW CETW,
pacrioniaraemblil Hanop B TOYKE MOAKMHOYEHMS, pacxodbl, NMOTEPUM Hamopa W CKOPOCTU

ABWKEHWS BOAbl HA y4acTKax CeTW, pacrnoraraemble Hanopbl Ha NoTpeduTensx.
3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

LleﬂbPO 3afadn dBndetca onpegeneHne MmHUMarbHO Heobxogumon TeMneparypbl
TENNIOHOCUTENSA Ha BbIXOAE W3 WCTOMHMKA Ansa obecneyeHust Yy 3agaHHoro I'IOTpe6VITeJ'I$|

Temneparypbl BHYTPEHHETO BO34yXa HE HUXKE PaCYETHOWN.
3.4.6 KommMmyTaumoHHbIe 3apaum

AHanu3 OTKMOYEHWIN, MNEPEKIOYEHNN, MNOUCK OGnukanwen 3anopHOM apmarypbl,

OTKIo4aroLLen Y4acCTOK OT NICTOYHUKOB, UJTN NOJTHOCTbIO I/ISOJ'II/IpyPOLLl,eI7I y4acCTOK U T.4.

3.4.7 Mbe3omeTpuueckum rpachmk

Llernbto NocTpoeHusi Nbe3oMeTPUYECKOro rpaduka ABNSETCA HarnsgHas UnncTpaums

pesynbTaToB MMAPaBNYEcKoro pacyeTa (Harnaao4Horo, NoBEPOYHOro, KOHCTPYKTOPCKOrO).

OTO OCHOBHOW aHaNUTUYECKUIA MHCTPYMEHT cneunanucTa no rmgpasnuyeckum pacyeTam
TennoBbiX ceTen. lNbe3oMeTp npeacTtaBnseTr cobon rpaumyeckuii OOKYMEHT, Ha KOTOPOM
n3obpaxkeHbl NMHMM OaBNEeHWA B Mnogarollern u obpaTHOM MarncTpansx TEensoBOW ceTu, a
Takke npodunb penbeda MeCTHOCTU - BOOSMb OMNPEAENIEHHOro NyTn, COeqUHSAIOLEro MeXay
coboi aBa NPOM3BOSIbHBIX y3na TEMNSI0BON CETU MO HEPa3PbIBHOMY MOTOKY TennoHocuTens. Ha
Nbe3OMeTpPUYECKoOM rpadmke HarnsgHo npeacTtaBfeHbl BCE OCHOBHbIE XapaKTEPUCTUKK

pexuma, nomny4vyeHHble B pe3ynbTare rmapaBiiM4eckoro pacyerta, no BCem ys3rnam n ydacTkam
04423.0M-1NCT.003.000

34



OBOCHOBbIBAIOLLUME MATEPWAITbI K CXEME TENNOCHABXEHUA TOPOOA MUHYCUHCKA HA MEPUOL 10 2037 FOMA (AKTYANU3ALIUA HA 2026 rOf)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNIOCHABXEHUSA»

BAOOJIb Bbl6paHHOI'O nyTn: MaHOMETpPpU4YeCKne gaBlieHnA, NnorHble N yaeribHble NoTEPU Haropa
Ha ydacTKax TENMOBON  CETH, pacnonaraemble faBlieHNA B KaMepax, pacxoabl
TennoHocurtend, nepenagbl, co3gaBaeMbleé Ha HaACOCHbIX CTaHUMAX W UCTOYHUKAX,

N30bITOYHbIE Hanopbl N T.4.
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PucyHok 3.13 - [be3omeTpuyeckui rpadmk

LlBeT N CTUNb NNHWIA 3a0aeTcs Nonb3oBaTeNneMm.

B Tabnuue nog rpadmkom BbIBOOATCS ANS KaXOOro y3na CeTM HaMMeEHOBaHWe,
reogesvdeckasl OTMETKa, BbicOTa MOTpPeduTens, Hamopbl B MogatolemM u obpaTHOM
TpybonpoBodax, BENMYMHA APOCCENMPYEMOro Hanopa Ha wanbax y notpebutenen, notrepu
Hanopa Mo y4acTkam TEnnoBOW CETU, CKOPOCTU ABMXEHUS BOAbI HA y4acTKaxX TENIOBOM CETU U

T.4. Konuyectso BbIBOAUMOWN MoA Fpa(pI/IKOM MH(bOpMaLI,VIM HacTpanBaeTCA MNnosib3oBaTeS1IeEM.

3.4.8 Pacuer HOpMaTMBHbIX NOTEpb Ternmna Yepes u3onaumio

Llenbto gaHHOro pacyeta SABNSIETCS oOnpeferieHMe HOPMaTMBHBLIX TEnsoBbIX MOTEPb
yepe3 msonAumMo TpybonpoBogoB. TennoBble MOTEPU OnpeaensaTcss CyMMapHO 3a rof C
pa3buskon no mecsauam. MNpocmoTpeTb pesdynbTaTbl pacHeTa MOXHO Kak CyMMapHO MO BCEN

TENnnoBOM CETU, Tak N NO KaxXgomMy oOTaeribHO B3ATOMY WCTOYHUKY TennoBomn QHEPrnn mn
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KaxxgomMy LeHTpanbHomy TennoBoMy nyHkTy (LITTT). Pacyet moxeT ObiTb BbIMNOMHEH C YY4ETOM

nornpaBoO4HbIX KOC—)('.b(*)I/ILI,VIeHTOB Ha HOPMbI TennoBbIX NOTEpPb.

Pe3yﬂbTaTbI BbIMOJIHEHHbIX pac4eTOB MOXXHO 3KCMNOPTUPOBAThH B MS Excel.

3.4.9 «PykoBoacTteo nonb3osarena NMC ZULU»

«PykoBoacTso nonb3osatens MC ZULU» npegcTasreHa rno CCbIfKe HuxXe

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

3.4.10 «PykoBopacteo nonb3osarena ZULU-THERMO»

«PykoBoacTso nomnb3oatens ZULU-THERMO» npeacrasneHa no CCbifike Huxe

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

04423.0M-NCT.003.000
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4 INEKTPOHHAA MOAEJb CYLLECTBYIOLLEA CUCTEMbI
TEMNOCHABXEHMA. 3TAIMNbI AKTYAIIUSALIUM

41 UndopmaumoHHo-rpachmueckoe onucaHue OOGBEeKTOB CUCTeMbl

TennocHabxeHuna

Ha ocHoBe cywiectBytowen OM ana uenen akryanusaumm 3neKTpoHHOM mogenn Obina
cosgaHa mogenbHas 6asa — «ts_2025», B KOTOpbIX NPOBOAMNAch BbIBEPKA C NOCNEAYIOLLEN
KOPPEKTUPOBKON  MHAPOPMALIMOHHO-TPAPMYECKOro  ONMUCaHUA  CYLLLECTBYIOLLMX  OOBEKTOB
CUCTEeMbI TennocHabkeHuss ropoga MuUHycmHcka, no AaHHbIM 3akasyuka (6asa aboHeHTOoB; 6asbl

TEMNMOBbLIX CETEN; CYTOYHbIE BEAOMOCTW).

B akTyanuavpoBaHHbIX 6a3ax [OaHHbIX OIEKTPOHHON MOAENM OnucCaHbl W Mpwu
HeobXoaAMMOCTN [AOMOSHEHbI (CKOPPEKTUPOBaHbI) MacropTHbIE XapaKTEPUCTVMKM BCEX TUMOB
OOBbEKTOB CUCTEMbI TemrocHabxeHus. [onHotTa 3anonHeHust 6asbl AaHHbIX MO napameTpam

3aBUCUT OT HalNM4nAa NCXOOHbIX AaHHbIX Y TEnnocHabXatoLLMX KOMMaHWNA.

4.2 OTnapka n KanubpoBka 3NeKTPOHHOU Moaenu

B paMKax gaHHOro aTtarna ObISIM BbINOMHEHDI:

e OTJladKa paGOTbI pacyeTHbIX MaTtemMaTtn4eckmnx Mo,qyne|7| nytemMm BblABJI1EHUA

OLLMOBOK B UCXOOHbIX AaHHbIX;

e KanubpoBKka MoOenn C LUEenbl [OCTWKEHUS COOTBETCTBUSI  PaCYETHbIX
napameTpoB Modeny PakTUYEeCcKMM napameTpam B ornpeferneHHbIX penepHbiX
y3nax CUCTEMbl TEMNNOCHabXeHMs (Npy HanMuun MHoPMaLMM No pacxodam,
AaBneHVsIM Bodbl B nodalwmx W obpaTHbIX TpybonpoBogax CUCTEMB

TennocHabXxeHns ans C*)aKTI/I‘-IeCKOFO pemmma).

Ha aTtane otnagku SﬂeKTpOHHOVI moaenun Obin nposegeH aHann3 nornHoTbl W

OOCTOBEPHOCTU BHECEHHbIX NCXOAHbIX AaHHbIX.

KannbpoBka mogenu - npouecc uOAEHTUUKALMM W TOHKOW HacTpoMku HabopoB

NUCXOOHbIX AOaHHbIX TakKnM o6pasoM, 4yTObbl ObecneuYnTb MakcuMmarbHoe I'IpVI6J'II/I)KeHVIe

04423.0M-NCT.003.000
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pe3ynbTaToB MMAOPaBIMYECKOrO pacyeTa K (PaKTUYeCcKMM napamMeTpam B OrpeaereHHbIX
penepHbIX y3rax cUCTEMbl TennocHabxeHus. [na opraHusaumm npouecca kannbposku OM
BbIGUPAIOTCA penepHble Y3nbl B KaX4oi U3 CUCTEM TEMNNOCHAbXeHUsl, TakMe Kak: BblBOOHOW
KOMMEKTOp Ha WCTOYHMKE WWNN HacOCHble CTaHUMM W/WMU TEnnoBble MNyHKTbl M npodve
3NeMeHTbl TEMNNOBOM CEeTM, MO KOTOPbIM MMETCs akTUYeckne OaHHble Mo pacxodam

TENNOHOCUTENS U pacnonaraeMbiM Hanopam 3a oTonuTenbHbIn nepuog 2024/2025 rr.

OgHMM U3 He3aMEHUMbIX WMHCTPYMEHTOB MNpW KanubpoBKe rMapaBivyeCcKon Moaenm
TENNOBOM CETU  4ABMSETCS  NbE30OMETPUYECKM  rpadimK, MOCKOMbKy  rpadmyeckas
WMHTepNpeTauus rMapaBinYyecKoro pexmuma no3BonsieT OO4HOBPEMEHHO Ka4yeCTBEHHO W
KONMYECTBEHHO OLEHUTL MOMpPaBKW, KOTOpble HEeobXoAMMO BHECTM B PaCYETHy MoAenb,
yToObl OHa Hambonee agekBaTHO MOBTOpsSMa "rmapaeBnMyeckoe noBedeHne" pearnbHOM

TENNoBOu CEeTU B 3Kcnnyarauyun.

Takke Ans BbINOSHEHUS KaJ'IVI6pOBKVI ncnomnb3oBaliNCb pe3yrbTaTbl MApPaBIINYECKUX
pac4yeToB A4 3J1IeMEHTOB TENMOBON CETU, a TaKke rpacpvlquKoe npeacrasneHne

napameTpoB TEMNJIOHOCUTENA.

MapannenbHo paboTe C  BbIWEONUCAHHbIM  UMHCTPYMEHTapMeM  npoBoAMIach
KOPPEKTUPOBKA M3HAYarnbHO BBEOEHHbIX [aHHbIX MO LIepPOXOBaTOCTU TPYyGONpPOBOAOS,
3HAYEHNSIM MECTHbIX COMPOTMBIIEHUA M Np. C LUenblo MNOfydYeHUst MaKCUMarbHOro
COOTBETCTBUSI MapaMeTpPOB pacYeTHOM Moaenu ¢ (PakTUYECKMMU napamMeTpaMy CUCTEM

TenriocHabKeHus.

PesynbTaTbl BbIMOSIHEHHOW KanMOPOBKM B 3f1EKTPOHHOW MOAEenu npeacTaBrieHbl B
cpaBHuTenbHon Tabnuue 4.1. pgna  ©6asoBoro nepuoga  akTyanusauuum  CXEMb

TennocHabxeHus (otonutenbHoro nepmnoga 2024/2025 rr.).

04423.0M-NCT.003.000
38



OBOCHOBbIBAIOLLUME MATEPWAJTbI K CXEME TENNOCHABXEHUA TOPOOA MUHYCUHCKA HA MEPUOJ [0 2037 FOMA (AKTYANU3ALIMA HA 2026 IOf)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNOCHABXEHUA»

Tabnuua 4.1 — Pe3ynb'ra'rb| BbINOJSIHEHUA |<anu6p03|(w 3]19KTpOHHOﬁ mopeny cucTeMbl TENNOCHAGKeHUA ropoaa MVIHyCMHCKa anA oTonuUTeNIbHOro (3MMHerO) nepuoaa

MapameTpbl rMAPaBINYECKUX PEXMMOB PaboThbl
MorpewHocTs M/
Mo faHHbIM (paKTUYECKOro pexuma paboTbl B no pe3ynbTaTam BbIMOSIHEHHOW KannbpoBKU pacxoaom,
SHeProNCTOuHMK, oTonuTenbHbIN Nnepuog 2024/2025 rr. 3NEeKTPOHHOW MoAenn CUCTEMbI TeNNOCHAGXeHus nony'::;:::'M: an.
MaructpanbHbIf d)aKTVI‘-IeC,KVIM
BbIBOJ,
no. aﬂaB::/T;%e aBTHOM Pacxop TennoHocuTens B no aﬂaB::;:%e aBTHOM Pacxop TennoHocuTens B pacxoaom
T‘D‘ 60":_':‘ oaop,pax (™ nopatowem / oopaTHoM T‘D‘ 60":_':‘ oao.q';x (™ nopgatowiem / obpaTHoM TennoHocuTens B
pyoonp ’ TpyGonpoBogae, (T/4 / T/4) pyoonp ’ TpyGonposogax, (T/u / T/u) TpyGonpoesoae (%)
BoA. cT./ M BoA. CT.) BOA. CT./ M BoA. CT.)
MT3L, 91/26 2681 /2541 91/26 2631 /2540 1,9/0,04
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5 JJNIEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMbI
TEMNOCHABXEHMUA

MogenupoBaHne nepcnekTMBHOrO BapuaHTa pasBUTUA CUCTEMbl TenrocHabXeHns
(CTpOUTENBCTBO HOBBLIX M PEKOHCTPYKUUST CYLLLECTBYIOLLUMX WCTOMHWKOB TEMSIOBOM 3JHEPruw,
nepepacrnpegeneHe TensioBbIX Harpy3oK Mexay UCTOYHUKaMU, onpenerneHne BO3MOXHOCTU
NOOKMIOYEHMA HOBbLIX MNOTPebUTENnen TennoBOW SHEPrun, onpeaeneHne onTuMasbHbIX
BAapMaHTOB Ka4YeCTBEHHOr0 U HagexHoro obecrneyeHusi TEennoBOM 3HEeprner  HOBbIX
notpebutenen u T.4.) OCYLLECTBIISETCS Yepe3 MEXaHU3M COo34aHus U agMUHUCTPUPOBAHUA
cneumanbHbiX "MogenbHbiX" 6a3 - HabopoB [OaHHbIX, KITOHMPYEMbIX W3 OCHOBHOW
(KkOHTpONbHOM) Ga3bl AaHHLIX ONMUCaHWS TEMNSIOBOM CETU, Ha KOTOPbIX MOXHO MPOU3BOAUTL

nobble MaHMnynaummn 6e3 pucka UckasuTb UM NOBPEAUTL KOHTPOIbHYO 6a3y.

B pesynbTare co3aaHus NepcrnekTMBHOMO BapyaHTa 40 KOHeYHbIX noTpebuteneii B M B
COOTBETCTBUM C MacTep-nnaHoM 6bina cos3gaHa MoaenbHas 6asa, oTpaxaroLas

nepcnekTmBHoOe COCToAHME CUCTEMbI TennocHabxeHus Ha 2037 roa.

B nepcnekTuBHbIX MogenbHbIX 6a3ax y nnaHMpyemblx K NOAKIOYEHUIO NoTpedbuTenein B

none «Homep_T1l» BHeceH cnegyroLwmi ko
M _x, roe
«[MlM» obo3Ha4yaeT nepcnekTUBHbIM NoTpebuTens

«X» - MOPSAKOBbLIN HOMEP B NepcrnekTnBHoOM Ba3e aboHEHTOB, KOTOpas NpeacTaBneHa B
aokymeHTe «OBocHOBbIBaKOLME MaTepuarnbl K cxeMe TennocHabxeHmsa ropoga MuHycuHcka
Ha nepvog pgo 2037 ropga (aktyanusaums Ha 2026 rog). maBa 2. CywectsBylowee u
nepcnekTuBHoe notpebneHne TenmnoBOW 3HEePrMM Ha Uuenu  TenrocHabXeHus.
MpunoxeHne 1. XapakTepuCTuKa CYLLECTBYIOLLEN U MEPCNEKTUBHOM 3acTpOMKKW, TEnnoBOun
Harpy3km n notpebneHns TENNOBON SHEPTMM MO AfIEMEHTaAM TEPPUTOPUANBLHOIO OENeHus»
(wndpp 04423.0M-ICT.002.001).

[MepeyeHb noTpebutenen TEMNMOBON 3IHEPruM, MOOKMIOYEHHBIX K TEMmoBbIM CETSIM
CYLLIECTBYIOLLIMX CUCTEM TENOCHAOXEHNST B Nepunog, NpeaLecTBYOLNA akTyanmnsaumm cXembl
TEennocHabXxeHns npeacrtaeBneH B AokyMeHTe «OO6O0CHOBbIBalOLLME MaTepuanbl K CXeme

TennocHabxeHus ropoga MuHycuHcka Ha nepuog oo 2037 roga (aktyanusaumsa Ha 2026 rog).
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MmaBa 2. CyuwiecTBylOLLEE U MEPCNEKTUBHOE NOTpebneHne TENNOBOW JHEPTMU Ha LEenu
TennocHabxeHns» (wmndp 04423.0M-INCT.002.000).

PesynbTaTbl  pacdyeTa  NepCrneKkTMBHbIX  MOPaBIMYECKUX  PEXUMOB  CUCTEMDI
TennocHabxeHna ropoga MwuHycuHCKka npegcTaBneHa B AokyMeHTe «O6ocHoBbIBaloLme
mMatepuanbl K cxeme TennocHabxeHus ropoga MwuHycuHcka Ha nepuog o 2037 roga
(akTyanusauua Ha 2026 rog). Mnaea 4. CyliecTByrowme n nepcnekTuBHble GanaHckl TENNOBOWN
MOLLHOCTM WCTOYHWKOB TEMNSIOBOM 3HEPrMn u Tennoson Harpysku. [lpunoxeHve 1.
[MepcnekTuBHblE rMOPABMMYECKME pPEXUMbI  TennoBbiX ceTeny  (wudp 04423.0M-
MCT.004.001).
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6 AOKYMEHTbDI NOo AKTYANIUSUPOBAHHOWU 3JIEKTPOHHOM
MOLOEMU

Mo pesynbTaTam akTyanusauun 3SMeKTPOHHOM MOoAENn CUCTEMbl TenrocHabXeHUs

ropoga MuHycuHcka paspaboTaHbl crnegyrouime JOKYMEHTbI:

e HacToswmn AOokymeHT - «OOocHOBbIBawOWMe Martepuanbl K  Cxeme
TennocHabxeHusa ropoga MuHycuHcka Ha nepwog o 2037 roga (akTyanusaums
Ha 2026 rog). naBa 3. OneKTpoHHas Moderib CUCTEMbl TEMnSIOCHaABXeHUs»
(wndpp 04423.0M-ICT.003.000);

e «O6ocHOBbIBalOWME MaTepuanbl K Cxeme  TennocHabxeHna  ropoga
MwuHycuHcka Ha nepuwog no 2037 ropa (aktyanu3aumsa Ha 2026 ropn).
maBa 3. OnekTpoHHass Modenb CUCTeMbl TennocHabxeHusa. MNpunoxeHne 1.
Mpadchuyeckasn yacTb» (Lwmndp 04423.0M-MNCT.003.001);

e «OO6ocHoBbIBalOWME MaTepuanbl K CXeMe TennocHabxeHuss  ropoga
MuHycuHcka Ha nepuwog po 2037 ropga (aktyanu3aumsa Ha 2026 rop).
Masa 1. CyuwlecTBylollee nonoxeHne B cpepe Nnpon3BoaCcTBa, nepegadunm m
notpebneHvs  TENnOBOW  3HeprMM  Ona  uenem  TennocHabxeHus.
MpunoxeHne 4. CywecTByoLNe rmapaBnnM4eckme pexmmMmbl TEMSOBbIX CETEN »
(wndpp 04423.0M-ICT.001.004);

e «OO6ocHoBbIBaOWME MaTepuanbl K CXeme TennocHabxeHust  ropoga
MwuHycuHcka Ha nepuwog no 2037 ropa (aktyanu3aums Ha 2026 ropn).
MaBa 4. CyuwiecTBylolne U NepcnekTuBHble GanaHCbl TEMSIOBON MOLLHOCTM
MCTOMHUKOB TEMJIOBOM 3HEpPrMm u TennoBol Harpy3ku. [Mpunoxenune 1.
lMepcnekTuBHbIE TMAPABMIMYECKME PEXMMbI  TENMOBbIX ceTen»  (wndp
04423.0M-I1CT.004.001).

Mo pesynbTaTaMm akTyanusauuMn SMEeKTPOHHOM MoAenu CUCTeMbl TenrocHabXeHus

ropoga MuHycrHCKa akTyanvManpoBaHbl criegytolime MmoaerbHble 6a3bl:

e MogenbHas ©asa «ts 2025 — akTyanuanpoBaHHble MogenbHas 6asa no

cyululecTByloLLlEMY COCTOAHUIO CUCTEMDI TennocHabXxeHus;

e MopenbHas 6asa «ts_2037» — mogenbHas 6a3a No NepcrieKTMBHOMY PasBUTULO

cuctemMbl TennocHabxeHnsa Ha 2037 roa.
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XapakTepuCTUKM TEMMOBbIX CETEN CUCTEM TennocHabxeHns ropoga MuHycKHCKa
npvBeaeHbl B AokyMeHTe « OBOCHOBbIBalOLLIME MaTepumarbl K CXxemMe TennocHabXeHnsa ropoga
MuHycuHCcka Ha nepuwog go 2037 rogpa (aktyanmsauma Ha 2026 rop).
Maea 1. CywiecTByloLLEee NONOXEHNE B chepe NPpon3BOACTBA, Nepedaym u notpednenuns
TENNOBOM 3HEpPrMn aOns uenen TtennocHabxeHus. [NpunoxeHne 2. Tenmnosble ceTU»
(wncpp 04423.0M-MNCT.001.002).
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