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Wndp

Cxema TennocHabxeHus ropoga KemepoBo Ha nepuog Ao

2033 ropa (aktyanusaumna Ha 2024 ron)

32401.CT-MNCT.000.000

Ob6ocHosbigarowue Mamepuaribl K cxemMe mernsiocHabxxeHus

2opoda Kemepoeso Ha nepuod do 2033 eoda (akmyanu3ayusi Ha 2024 200)

maea 1 «CywecTBylouiee nNonoXeHne B
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npou3BOACTBa, Nnepeaavn n NnoTpebrieHnsa TennoBon aHeprum

Ansa uenemn TennocHabxeHus»

32401.0M-MCT.001.000
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32401.0M-MCT.001.002

MpunoxeHne 3 «OueHka HagEeXXHOCTU TENNOCHABXEeHUA»

32401.0M-MCT.001.003

MpunoxeHue 4 «[ paduyeckas yacTb»

32401.0M-MNCT.001.004
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TENMOBOW 3HEPrMM Ha Lienu TennocHabxeHms»

32401.0M-MCT.002.000

MpunoxeHne 1  «XapakTepuCTMKa CyLecTByHOWeENn U

NepcrnekTUBHOM 3aCTPOMKM U TEMNSIOBOW  Harpysku Mo

aneMeHTamMm TeppuTopuanbHOro geneHna»

32401.0M-MCT.002.001

maBa 3 «QnekTpoHHas MoAenb CUCTEM TEMNOCHA0XEHUsA»

32401.0M-MCT.003.000

MpunoxeHne 1 «CyliecTBYOLINE TMAPABNYECKNE PEXUMBI

TENnnoBbIX CETEN»

32401.0M-MNCT.003.001

MpunoxeHnune 2 «I paduyeckas 4acTb»

32401.0M-MCT.003.002

maBa 4 «CywecTBylowme wn nepcrnekTMBHble 6anaHchbl
TENSI0OBON MOLWHOCTU WUCTOYHMKOB TEMSIOBOWM 3JHEPrnn W

TENnnoBON Harpysku notTpebutenen»

32401.0M-MCT.004.000

MpunoxeHne 1 «lMepcnekTMBHbIE TMAPaBNNYECKME PEXUMBI

TenroBbIX ceTen»

32401.0M-MCT.004.001

maBa 5 «MaCTep-nnaH pa3BuUTUA CUCTEM TennocHabXeHunsa»

32401.0M-MCT.005.000

MmaBa 6 «CyuwecTBylownMe W nepcnekTuBHble 6anaHchl

npon3BoanUTESIbHOCTN BOOONOArOTOBUTENIbHbIX YCTAaHOBOK U
MaKCMMalribHOro

n0Tpe6neH|/|$| TennoHoCcUTenA

32401.0M-MCT.006.000
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HanmeHoBaHue AOKYyMeHTa
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TennonoTpebnsawmmMm yctaHoBkaMy notpebuTtenen, B TOM

yucne B aBapI/IIZHbIX pexnmax»

Mmaea 7 «[lpeanoxeHns No CTPOUTENbCTBY, PEKOHCTPYKLIUMK,

TEXHWYECKOMY MEPEBOOPYKEHUIO U (MNM) MoAepHM3aumm

MCTO4YHMKOB TEMNNOBOW SHeprun»

32401.0M-MCT.007.000

MpunoxeHnue 1 «[ paduyeckas yacTb»

32401.0M-MCT.007.001

maBa 8 «[MpeanoxeHuns No CTpoUTENbCTBY, PEKOHCTPYKLMN U

(Mnn) MoaepHM3aUuM TENNOBbIX CETENn»

32401.0M-MCT.008.000

maesa 9 «[lpegnoxeHns no nepeBody OTKPbITbIX CUCTEM
TEennocHabxeHnst (ropsidero BoOOCHAGXEHWs), OTAENbHbIX
Y4acTKOB TaKMX CUCTEM Ha 3akpbliTble CUCTEMbI FOpsivYero

BOAOCHAOXeHUs»

32401.0M-MCT.009.000

maea 10 «[MepcnekTuBHbIE TONNMBHbLIE BanaHCbI»

32401.0M-MCT.010.000

maBa 11 «OueHka HageXXHOCTU TennocHabXeHUs »

32401.0M-MNCT.011.000

maea 12 «O6GocHOBaHWE WHBECTULMMA B CTPOUTENLCTBO,

PEKOHCTPYKUUNO, TEeXHU4YEeCKoe nepeBOopyXKeHne wu (VIJ'II/I)

MOZEPHMU3aALNIO»

32401.0M-MNCT.012.000

maBea 13 «MHOonkaTopbl pa3BUTUS CUCTEM TEMSTOCHA0XEHUS»

32401.0M-MNCT.013.000

maBa 14 «LleHoBble (TapudHbie) nocneacTBua»

32401.0M-MCT.014.000

maBa 15 «PeecTtp edVHbIX TennocHabaroLLux

opraHumsaumny

32401.0M-MCT.015.000

Mpunoxenune 1 «I padunyeckas 4acTb»

32401.0M-MCT.015.001

maBa 16 «PeecTp meponpusaTuin cxemsbl TeNSIOCHaBXeHNs »

32401.0M-MCT.016.000

maBa 17 «3ameyaHnss U NPEanOXeHUst K MPOEKTY CXEMbl

TennocHabKeHunsa »

32401.0M-MCT.017.000

maBa 18 «CBoaHbIi TOM W3MEHEHWUN, BbINOSIHEHHbLIX B

aKTyanu3MpoBaHHON Cxeme TEeNNOCHaGXKEHWS»

32401.0M-MCT.018.000

maea 19 «OueHka 3KONorn4eckomn ©e3onacHocTu

TenmnocHabKeHusa »

32401.0M-MCT.019.000

32401.0M-M1CT.003.000
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1 OBLUEE HA3HAYEHME O3JIEKTPOHHOMW MOQAEJIM CUCTEM
TEMNOCHABXEHMA TOPOOA KEMEPOBO

OneKTpoHHasaA Mogenb cucTembl TennocHabxeHns ropoga KemepoBo Ha ©ase
nporpammMHo-pacyeTHoro komnnekca «ZULU» (oanee no Ttekcty OM) paspabatbiBanacb B
Lensx:

e CO30aHus equHon MHdOpPMaLMOHHOM nnaropmsbl no cuctemam
TennocHabXXeHnst ropoaa;

e MOBbIWEHNS 3PPEKTUBHOCTU WMHAOPMALMOHHOIO obecnevyeHns npoLeccos
NPUHATUS  peweHMd B obnactv  Tekywero  OYHKUMOHUPOBAHUS U
NepCneKkTUBHOIO Pa3BUTUS CUCTEMbI TEMNINOCHA0XEeHUS ropoaa;

e npoBedeHVs eOuHOW TMONMUTUKM B OpraHu3aumm Tekywlen [AesaTerNlbHOCTU
npeanpusaTMn N B NEPCNEeKTUBHOM Pa3BUTUN BCEN CUCTEMbI TEMNSOCHabXeHUS
ropoga;

e obecneyeHnst yCTOMYMBOro rpafoCTPONTENBHOrO Pas3BUTUSI TOPOAS;

e pa3paboTkM Mep A9 NOBbIWEHUS HaOEXHOCTU CUCTEMbI TennocHabXeHus
ropoga;

¢ MVWHUMMU3ALUN BEPOATHOCTU BO3HUKHOBEHUSI aBapuHbIX CUTyauun B cUcTeme

TenrnocHabXeHns.

PaspaboTaHHas anekTpoHHass Mofenb MpegHasHadYeHa AONS peLueHVs crnepyloLumx
3apau:

e Cco3gaHWsi  OOLLEropoACKOW — AFIEKTPOHHOM  CXEMbl  CYLLECTBYOLMX WU
MEepCNeKTUBHbIX TEMNMOBbIX CETEM U OOBbEKTOB CUCTEMbl TemnnocHabXeHus
ropoga KemepoBo, NpuBsidaHHbIX K TONOOCHOBE ropoaa;

e ONTMMM3ALMM CYLLECTBYIOLLEA CUCTEMbl TenrocHabxeHus (onTumusaums
rMOPaBAMYECKMX PEXMMOB, MOAENMpoBaHue nepepacnpeneneHnss TennoBbliX
Harpy3ok Mexgy WCTOYHUKaMK, OrnpeaenieHve OnTUMarbHbIX AMaMeTpoB
NPOEKTMPYEMbIX W PEKOHCTPYMPYEMbIX TEMMOBbIX CETEW W TENnnOCETEBbIX
06bEKTOB U T.4.);

e MOAENMpoBaHUS NepCneKTUBHBIX BapWaHTOB pas3BuTns CUCTEMBI
TennocHabXeHns1 (CTPOUTENbCTBO HOBbLIX W PEKOHCTPYKLUUSA CyLLECTBYIOLLNX

WUCTOYHMKOB TEMIOBON SHEpPrun, nepepacnpenerieHne TenroBbiX Harpy3ok

32401.0M-NCT.003.000
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MeXOy WCTOMHWKamMu, onpegeneHne BO3MOXHOCTU  MOOKIMIOYEHUS  HOBbIX
notpedburtenen TENNOBOW 3JHEPrMM, onpeneneHue OonTUMasibHbIX BapuUaHTOB
Ka4eCTBEHHOrO W HaOeXHOro obecneyeHnst TEMNNOBOM 3HEpPrnen HoBbIX
notpebutenen n T.4.);

e OnepaTtnmBHOIO MogennpoBaHus obecne4veHus TEnnoBomn 3Heprmen
notpebutenen Nnpu aBapunHbIX CUTyauunsXx;

e OMepaTMBHOIO MONy4YeHUss MHAPOPMALIMOHHBIX BbIOOPOK, CMPaBOK, OTYETOB MO
cucTeMe B LEenoMm Mo cucteme TensiocHabXeHus ropoga U rno oTAeribHbIM ee
anemeHTam;

e MOHUTOPWHT Pa3BUTUSA CXeMbl TeNTocHabxeHums ropoga Kemeposo;

e obecneyeHne exXerogHoM akTyanmsauuMm CXembl TennocHabxeHnst ropoga
KemepoBo B coorBetctBMM Cc  D3-190 «O TennocHabxeHun» n

MocTaHoBneHnem MNpasuTtenscTea PO Nel54.

32401.0M-M1CT.003.000
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2 AKTYANMU3ALUA 3NIEKTPOHHOM MOAENU CUCTEMDI
TEMNMOCHABXEHMA TOPOOA KEMEPOBO

B pamkax akTyanusauum cCxembl TensiocHabXeHUss B 4acTu 3MEeKTPOHHOW Moaenu

BbINOIHEHbI cneayowme paboTbl:

e BblBepka M COOTBETCTBYHOLLAS KOPPEKTUPOBKA TPACCUMPOBKM U XapaKTepUCTMK
TENNOBbIX CeTeli MO MNPEdOCTaBIEHHbIM  [aHHbIM  TEMnoCcHabXaroLLMX

opraHusauun;

e BblBEPKA W COOTBETCTBYIOLLIAA KOPPEKTUPOBKA MOAKMOYEHHbIX NOTpedbuTenen B
COOTBETCTBMM C MpPeOocTaBfeHHbIMM 6aszamyn abOHEHTOB TemnmocHabXXatoLnx

opraHusauumn;

° KaJ'II/I6pOBKa SJ'IeKTpOHHOﬁ moaenn no (baKTI/I‘-IeCKI/IM OaHHbIM N3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMSTOBOM SHEpPrun.

AKTyanuanpoBaHHasa 9rfekTpOHHasi MoAeflb CUCTEMbl  TensiocHabXxeHust  ropoga
KemepoBo obecneuvBaeT BbiNOfIHEHNE BCEX TpeboBaHWI, NpeabsaBseMblX K 3NEKTPOHHbIM
mMogensm B cooTBeTcTBUM C [locTtaHoBneHnem [paButensctBa P® Ne 154 (panee

lMocTaHoBNEHUE):

a) rpachuyeckoe npeacTaernieHne 06bHEKTOB CUCTEMbI TEMNOCHAGKEHNS C MPUBA3KOA K
Tonorpacn4eckoi OCHOBE MOCENEeHUsi, ropoda M C MOMHbIM TOMOMOIMYECKUM OMUCaHNEM

CBSI3HOCTUN OOBHEKTOB;
6) nacnopTu3aumo 0O6bEKTOB CUCTEMbI TEMNSTOCHAOXEHWS;
B) NACNoOpTM3aLMto 1 ONmMcaHMe PacHETHbIX €OUHUL, TEPPUTOPUANBHOTO AENEHUs;

r) rMAapaBAMYeCcKnin pacyeT TENSOBbIX CETEN NobOM CTENEHN 3aKONbLIOBAHHOCTH, B TOM
4yucrne rmapaBnMYecKnuin pacyeT Npu COBMECTHON paboTe HECKONbKUX UCTOYHUKOB TEMNSIOBOW

SHEeprmm Ha eanHyro TensoByto CETb;

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

TOM Hucne nepeKnroquMPl TENNOBbIX HArpy3oK Mmexxay NCTOYHUKaMn TENNOBOW SHEPIrmnun;

e) pacder ©GanaHCOB TENSIOBON 3JHEPrMM MO WUCTOYHUKAM TEnsioBOM 3JHEPrun n no

TEeppUTOpUanbHOMY NMPU3HAKY;
) pacyeT noTepb TEMMOBOW SHEPTUM Yepesd U3OMNSALMIO U C yTeYKaMU TeNNOHOCUTENS;

3) pacyeT nokasaTtenen HageXXHOCTN TeNToCHabXXeHs;

32401.0M-NCT.003.000
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I/I) rpynnoBble U3MEHEHNUA XapakKTepUucCTuk 0b6bekToB (y‘-IaCTKOB TENMOBbIX CETEMN,
n0Tpe6|/|Tenel7|) no 3agaHHbIM  Kputepmnam C Uenblo  MoOAETMPOBaAHUA  Pa3JINYHbIX

NepcneKkTBHbIX BapMaHTOB CXEM TennocHabXeHns;

K) CpaBHUTESNbHbIE NbE30OMETPUYECKME FpadvkM AN pa3paboTky M aHanmsa cueHapues

NepcneKkTMBHOINro pa3BnUTUA TEMJ10BbIX ceTen.

B pamMKax akTtyannsaunn CXembl TEnnocHabXeHnust B 4acTu SﬂeKTDOHHOVI mMoagenu

BbIMOJTHEHbI CliegytoLline pa6OTb|:

e co3gaHune moaenbHon 6asbl —«ts 2023» - akTyannsanpoBaHHasi MoaernbHasi 6asa

MO CYLLECTBYIOLLIEMY COCTOSIHUKO CUCTEMbI TEMNIOCHAOXEHNS ;

e BbIBEPKa N COOTBETCTBYKOLLAA KOPPEKTUPOBKA TPaACCUPOBKN U XaPaKTEPUCTUK
TENMOBbIX CeTen o npegoctaBneHHbiM  AJaHHbIM TennocHabXXaroLLmx

opraHusauumn;

e BbIBEPKA N COOTBETCTBYIOLLIAA KOPPEKTUPOBKA MOAKMOYEHHbIX NOTpedbuTenen B
COOTBETCTBMM C MNPEeAoCTaBneHHbIMM Gazamyn aboHEHTOB TennocHabXarowmx

opraHusauum;

° KaJ'II/I6pOBKa SJ'IeKTpOHHOﬁ moaenn no (baKTVI‘-IeCKI/IM OJaHHbIM N3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMSIOBON 3HEPTUN;

e B COOTBETCTBMM C MacTep-niaHoM co3gaHne HepCHeKTMBHOVI MopaenbHown 6asbl

Ha nepuog go 2033 roga — «ts_2033»;

e [poBedeHne rnapasrindecknx pacyeToB OnAd OueHKM NepCrnekTBHOro

COCTOSIHUS cUCcTEeMbI TennocHabxeHnsa ao 2033 roga.
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wue nono>xxeHunA

B kayectBe 6a3oBOro nporpaMMHOro obecrnedyeHus AN  peanu3auum  Cco3gaHus
OnNEKTPOHHON MOAENN CUCTEMbI TENMOCHabXeHus ropoda MCMNonb3oBasncs MporpaMmMHoO-
pacyeTHbIn kKomnnekc ZULU.

B pnaHHOM paspgene npencrasrieHo KpaTkoe onncaHne yHKUMOHaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoAyfen nporpaMmMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ons
akcnnyataummn IM:

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

e WHCTpPYMEHTanbHasa reonHdgopmaumnoHHas cuctema MMC Zulu;

e MaKeT pacyeToB ceTen TennocHabxeHus ZuluThermo;

3.2 Cepeep reomHcdopmaumoHHon cucremsi Zulu

ZuluServer - cepsep [MIC Zulu, npegocTaBnAloOWMN BO3MOXHOCTb COBMECTHOM
MHOrononb30BaTeNbCKo paboTbl C reodaHHbIMW B FOKarnbHOW CEeTU U rnobanbHon ceTun
NHTepHer.

HocTtyn Kk cepBepy ocyuiectensietca yepes npotokon TCP/IP. Cepsep ZuluServer gaet
BO3MOXHOCTb MUCKIMIOUYUTL PannoBbi OOCTYN KIMeHTa K AaHHbiM Ha cepsBepe. KrveHTty
HedoCTyMNHa MHopMauunsa 0 PU3NYECKOM XpaHEHUN OaHHbIX N OTCYTCTBYET BO3MOXHOCTb UX
HEeCaHKUVOHMPOBAHHOIO U3MEHEHUS.

Takke eCTb BO3MOXHOCTb pasrpaHvyinTb OOCTYN K JaHHBbIM MeXay Mnorb3oBaTernsMu.
Cunctema naponen v npas No3BoMsieT NpegocTaBnNATb Pa3HbIM MONb30BaTENSAM pasfnyHble
BO3MOXHOCTU 1 OrpaHny4eHns Ansa goctyna n paboTtbl ¢ AaHHBIMMN.

MMC Zulu, coxpaHsisi Bce BO3MOXHOCTM HacTonbHon Bepcun M'MC, nmeet BCTPOEHHbIN
KnNuneHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CIION, NPOEKTbI N ApyrMe AaHHble Zulu Kak C
NOKarbHOW MaLlUWHbI, TaK U C yaaneHHoro KOMneloTepa, rae ycraHosneH ZuluServer.

Ons Toro, 4tobbl nNogkn4uMTbCs K cepBepy ZuluServer goctaTtovHO ykasatb ero IP
agpec, NnMbo MM KOMMbiOTEpa B FOKanbHOW CETU UIN Xe MMSA OOMEHa, ecrnv cepBep

pacnonoxeH B cetTu VIHTepHeT.
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PucyHok 3.1 - BctpoeHHbIn knueHT FTUC Zulu — ZuluServer
3.2.1 OcobeHHocTu ZuluServer

Adpecayusi OaHHbIX

MC Zulu B cBoen paboTe C OaHHbIMM UCMNOMNb3YET MNyTb K dahnam Croes, KapT,
MPOEKTOB W1 OPYruX, 3TW AaHHble npeacTasnstowmum. MyTb K danny MoXeT ObiTb JIOKanbHbIM
Tmna «C:\Zulu\Buildings.b00» wunn cetesbim Buaa «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyna e K OaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». MogobHo TOoMy, Kak Beb-6paysep

ucnonbdyet URL anga goctyna k ctpaHuuam Beb-canta, MNMIC Zulu ucnonbayet ceon tvn URL

ANA agpecauun K AaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioee ¢ pa3Hbix cepeepoe
MC Zulu naet BO3MOXHOCTb paboTaTb O4HOBPEMEHHO C KapTaMu U CINOSIMU C pPa3HbIX

cepBepoB 1 HaknagbiBatb B ogHoun KapTte cJion C NOKanbHOW MaLUWHbI U CIou C cepBepa gpyr

Ha gpyra B Npon3BOSIbHOM MOPSIAKE.

32401.0M-NCT.003.000
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Hanpumep, Ha kapTy MECTHOCTU B BUAE CIOEB, 3arpy>XeHHbIX C yAaneHHOro cepsepa
(monyctum, n3 WMHTepHeTa) MOXHO HaNOXWUTb MNfaH NpeanpusaTus ¢ cepBepa [aHHOro
npeanpuaTnsi, a NoOBepX PacnoNoXuTb CXeMY UHXEHEPHBIX KOMMYHUKaLMIA, PacnoNOXEHHYHO

Ha KIMMEHTCKOW MaLlnHe.

MHozononb30eamesibckoe pedakmuposaHue
ZuluServer naer BO3MOXHOCTb OOHOBPEMEHHOrO PEenaKTUPOBAHUS OOHUX U TeX e
rpadpmyeckmx M TabrnMuHbIX AaHHbIX HECKONbKMMMK MNorb3oBatensmu. [Mpu aTom Beaetcs

HE3aBUCUMbIN OIS KAXKO0ro nosib3oBartensi XypHan oTKkarta.

Aemomamu4eckoe o6Hoe/1eHUe Kapmbli
|_|pI/I M3IMEeHeHnn AaHHbIX OAHMM W3 KIMMEeHTOB, cepBep ornosBewaeTt BCeX KIMEHTOB,
NorNb3YHLNXCA B OaHHbIK MOMEHT 3TUMW AaHHbIMW, 4TO npnuBOoAUT K aBTOMaTuU4eCkomy

OOHOBNEHWNIO AaHHbIX Ha KapTe.

IMy6nukayusi 0aHHbIX

ZuluServer cnnaHMpoBaH TaK, 4TOObl [OaTb BO3MOXHOCTb ObICTPO UM MPOCTO
onybnukoBaTb AaHHbIE, CO3[4aHHbIE C MOMOLLLI HacTonbHou Bepcumn MNC Zulu. dnsmnyecknin
dopmaTt AaHHbIX NPU 3TOM He MeHsieTcs. [JoCTaTovyHO C MOMOLLBI YTUMUTBLI NOArOTOBKU
AaHHbIX UM BPYYHYIO HACTpOUTb CCbINKM Ansi cepBepa ZuluServer n faHHble CTaHOBATCS
AocTynHbiMu B ceTu. NMogobHo Beb-cepsepy, cepBep Zulu no 3anpocy C KIMMEHTCKOro MecTta

HY>XKHOro pecypca npenocTaBUT AaHHbIE, COMOCTABMNEHHbIE C 3TUM PECYPCOM.

AOMuHuUcmpuposaHue OaHHbIX

ZuluServer npeaocTaBnsieT BO3MOXHOCTb pasrpaHnyuTb A0CTYN K AaHHbIM U Ha3HaYnUTb
pasnuyHble npaBuna M npaea AocTyna K HUM. MOXHO NpeaocTaBUTb Kak aHOHUMHBIN
AOCTyNa K AaHHbIM Ans LUMPOKOW MyOnuKW, Tak M OrpaHU4YuTb €ro Ans y3koro kpyra
nonb3oBaTtenen, onpenenve Ans KaXkaoro M3 HUX Kakue onepauum ¢ OaHHbIMU emy

paspelLeHbl.

Web-cnyx6b1 WMS u WFS
ZuluServer nossonset pabotarb ¢ AaHHbIMK cepBepa no cneundukaunam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) 1 WFS 1.0.0 (Web Feature Service) paspaboraHHbimm OGC

32401.0M-NCT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nosBonsieT otobpakaTb Crou M KapTbl CepBepa Ha KIMeHTaXx,
nogaepxueatowmx cneundgukaumm WMS, B yvactHocTn, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplinfo, ArcGIS u gp.

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

cepBepa Ansi KNMEHTOB, NoAAEPKMBaOLNX AaHHYI0 cneunduKauuto.

lMpocmpaHcmeeHHbIl ¢puribmp Kk OaHHbIM

MNpaBa gocTyna K cepBepHbIM AaHHbIM AN NOMb30BaTENs UK rpynnbl Nonb3oBaTenen
MOXHO OrpaHuynTb 06nacTblo, 3a4aHHON NPOCTbLIM UM COCTABHBIM NOSTUTOHOM.

Ecnn BBEegeHO Takoe orpaHuyeHve, TO Monb3oBaTeflb CMOXET OoTobpaaTb Cnou u

oriepupoBaTtb AaHHbIMW TOJbKO B npeaenax yKa3aHHOIZ obnactu.

Asmopusayusi Windows
Mpu coeanHeHnn ¢ ZuluServer BO3MOXHO MUCMNOSMb30BaTh y4eTHble cBeageHns Windows
Ans aBTOpM3auMM NOnb30BaTeNs Ha cepBepe, Kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>KHO NOCTOSIHHO BBOAUTb FIOMMH 1 Naporib.

3.3 MHcTpymeHTanbHasa reomHdgpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wWHCTpyMEHTanbHas reonmH(OpMaUnoHHass cuctema Aans Cco3gaHus
3MNEKTPOHHbIX KapT, MIaHOB M CXeM, WHAOPMAaLMOHHO-CMPABOYHbIX CUCTEM, BKIOYas

mMmoaennpoBaHmne NMHXeHEpPHbIX KOMMyHVIKGLI,VIVI N TPAHCNOPTHbIX CUCTEM.

leonHdopmaumoHHas cuctema Zulu npegHasHaveHa pans  paspabotkm  [TUC
NPUNOXEHNA, Tpebyowwmnx BuU3yanu3aumm MNPOCTPAHCTBEHHbIX [OaHHbIX B BEKTOPHOM U

pacTpoBOM BMAE, aHallM3a X Tononormm n nx cBA3n C CEMaHTU4ECKUMIA Gaszamu gaHHbIX.

C nomolwpblo Zulu MOXHO coO3daBaTb BCEBO3MOXHblE KapTbl B reorpaduyeckux
NPOEKLMSIX, UII NNaH-CXeMbI, BKINOYas KapTbl U CXEMbl MHXEHEPHbIX CETEN C NOAOEPKKON NX
TononorkM, pabotatb C OGonblIMM KONMMYECTBOM pPacTpoB, MNPOBOAUTb COBMECTHbIW
CEeMaHTUYECKMI 1 NPOCTPaAHCTBEHHBIN aHanu3 rpacMyecknx 1 TabrnmyHblX AaHHbIX, co3aaBaThb

pasnnyHblie TeMaTtndeckme KapTbl, OCYLLECTBIATb 3KCNOPT N UMNOPT AaHHbIX.

MC Zulu nossonsieT MMNOPTUPOBaTb [aHHble W3 Takux nporpamm kKak Maplinfo,
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AutoCAD Release 12, ArcView. B pesynbTtate nmnopta 6yayT nonyyeHbl BEKTOPHbLIE CIOU C
rotoBbiMM OOBbEKTaMK, MPU 3TOM BCE XapPaKTEPUCTMKKU, TakMe kak macwtad, UBET M npoyne
Oyoyt coxpaHeHbl. Ecnn k obbektam B 0obmeHHOM (popmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa Tak e umnopTupyetcs B Zulu.

Momumo umnopTta Zulu MMeeT BO3MOXHOCTb JKCMOpTa rpadmyecknx AaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 n ArcView. QKCnopT CEMaHTUYECKUX OaHHbIX
BO3MOXEH B 3MeKTPOHHYt0 Tabnuuy Microsoft Excel unu ctpanuyy HTML. B cucteme Zulu
Takke MoryT 6e3 npeobpasoBaHMs UCMOMbL30BaTbCH ONUCATenu pPacTpoBbiX OOBLEKTOB B

dopmatax Mapinfo n OziExplorer.

"eonHdopmaumoHHaa cuctema Zulu no BHELHeEMY BMOY BeCbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NPoayKTbl cemenctea Microsoft Office n nmeet cxoxee obopynoBaHune

MEHIO 1 NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N'C Zulu

Cunctema obnagaet LWMPOKUMN BO3MOXHOCTSIMM:

e co3daBaTb KapTbl MECTHOCTU B pasfMyHbIX reorpadMyeckmx cuctemax KoopavHart u
KapTorpagnyecknx npoekumnsax, otobpaxaTb BEKTOpHble rpadmyeckne faHHble CO
crnaxuBaHuem n 6e3 crnaxvBaHus;

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

e 0Mb30BaTbCA AaHHBIMWU C CepBepoOB, nogaepxunsarowmx cneumdgpukaumo WMS (Web
Map Service);

e C MOMOLLbKO CO3aBaEMbIX BEKTOPHbIX CNOEB C COBCTBEHHLIM BUHAPHBIM hopmaTom,
obecneunmBalOLMM  BbICOKYKD CKOPOCTb paboTbl, BEKTOpPU30OBaTb pPacTPOBbIE
n3obpaxeHus;

e MpW BEKTOpU3aLMM WCMONb30BaTb Kak MNPUMUTMBHbIE OOBEKTbI (CMMBOSbHbIE,
TEKCTOBblE, JNWHENHblE, NNOWaAHble) TaKk M TUMOBblE OOBLEKTbI, OMWCbIBAEMbIE
CaMOCTOATENbHO B CTPYKTYPE CIos;

e pabotaTb C CEMaHTUYECKUMW [OaHHBbIMW, MNOAKMHYAEMbIMW K CrIOK W3 BHELUHWUX
ncrouHmnkos BDE, ODBC wnn ADO yepes onucatenu 6a3 gaHHbIX (nonyyaTtb AaHHble
MOXHO 13 Tabnuu Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux nctoqHnkos ODBC nnn ADO);
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BbINOMHATL 3anpockl K 6a3am AaHHbIX C OTOBpaXXeHNEM pe3yrbTaToB Ha kapTe (Mouck
onpeneneHHon nHhopmaunn, HaxoXXaeHne CyMMbl, MakCMManbHOro, MMHUMarbHOro
3Ha4yeHus, n T.4.);

BbIMOMHATL MPOCTPAHCTBEHHbIE 3anpochbl N0 0ObeKTam KapTbl B COOTBETCTBUW CO
cneundmkaumnamm OGC;

cosgaBaTtb Mogernb penbeda MeCTHOCTM U CTPOUTb Ha €€ OCHOBE M3ONWMHUMK, 30HbI
3aTonsneHns Npodunm n pacTpbl penbeda, paccunTbiBaTb Nnowaam n o6bLemMel;
3KCMOPTUPOBaTbL [AaHHble M3 cemaHTuyeckon 6a3bl unmM pesynbTaTbl 3anpoca B
3aNekTPoHHYt Tabnuuy Microsoft Excel unu ctpanngy HTML;

[MporpaMMHO MM N0 CEMaHTMYECKMM AaHHbIM CO34aBaTb TEMaTUYECKNE pacKpacky, C
MOMOLLIbHO KOTOPbIX MEHSETCHA CTUMb OTOBpaKeHMs1 06 bEKTOB;

BbIBOAWTb Asi BCEX OOBHEKTOB CMOSA HAAMUCK MINN BUPKKU, TEKCT HaAMUCU MOXET Kak
OpaTbCs U3 cemaHT4eckor 6asbl AaHHbIX, TaK 1 NepeonpeaenaTbCA NPOrpaMmmMHo;
oTobpaxatb  obbekTbl cnos B dopmare nceengo-3D no3BonsoLEM
BM3Yyanun3npoBaTbCs OTHOCUTENbHbIE BbICOTbl OOBEKTOB (HaNpUMep, BbICOTbI 34aHUN);
co3gaBaTb WM UCMonb3oBaTb OGUMONMOTEKY rpadU4ecKMx 3SNEMEHTOB CUCTEM
TENnnoCHabXeHNs1 N PEXUMOB UX PYHKLMOHMPOBaHUS;

co3gaBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHMKaUWMA C aBTOMaTUYeCKUM
hopMMpoBaHMEM TOMOMOrNMN CETU U COOTBETCTBYIOLLIMX 6a3 AaHHbIX;

N3MEHSITb TONOMOrMI0 CETEN U PEXUMbI PabOTbl €€ 3NEMEHTOB;

pelaTb Tononornyeckne 3agadn (MU3MeHeHne CoCcTosiHMSA OOBbEKTOB (NepeKnoyeHns),
MOUCK OTKIMYaLWMNX YCTPOMCTB, MOWUCK KpaTyanwmx MyTenl, MOUCK CBA3AHHbIX
06bEKTOB, MOUCK KOnew);

ana ObICTPOro nepemMeLleHns B Hy)KHO€ MECTO KapTbl YCTaHaBnMBaTb 3aKnagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpedeneHHbIM MacluTabom OoTobpaKeHus u
3aknagka Ha onpegeneHHbin o0bbekT crosi (BecbMa YAoOHO, ecriv OObekT -
OBVDKYLLIMIACA MO KapTe));

C MNOMOLUBbIO TMPOEKTOB pacKpbiBaTb CTPYKTYpYy TOr0 WM  MHOrO 0ObekTa,
N3006paKEHHOrO Ha KapTe CXeMaTUYHO;

cosfgaBaTb MakeTbl neyarw;

MMnopTnpoBaThb rpadunydeckue aaHHole n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

akcnopTMpoBatb rpadudeckme aaHHoele B Mapinfo (MIF/MID), AutoCAD Release 12
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(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e co3faBaTb Makpochl Ha a3bikax VB Script unu Java Script;

e OCYLLECTBMATb MPOrpaMMHbIA OOCTYM K AaHHbIM 4epe3 OObeKTHy Moaenb Afs
HanncaHusi Co6CTBEHHbIX KOHBEPTEPOB;

e co3faBaTb COBCTBEHHbIE NPUNOXKEHNUS, paboTatoLume nog ynpasneHvem Zulu.

3.3.11 Opranmsaumna rpachmueckux gaHHbIX

paduyeckne pOaHHble OpraHu3oBaHbl nocnovHo. Cron  sBRseTcs  OCHOBHOW
WHOPMAUMOHHON  eauHuuen cuctembl. Kaxabih oObekT Ccnosi MMeeT  YHUKarnbHbIN

noeHtTndgukatop (ID unu «knrou»). NogaepxmBaemble TUMbl COEB:

e BEKTOPHbIE Crou;
e pacTpoBble Crow;
e crnov penbeda;

e cnon WMS (Web Map Service).

BekmopHble criou

BekTopHble crion umeroT CoOCTBEHHLIN BUHAPHbIN hopmaT AaHHbIX, YTO obecnevnBaeT
BbICOKYKO CKOPOCTb paboTbl rpaduyeckmx U TOMorormdeckux anroputmoB. WMmeetcs
BO3MOXHOCTb MPOrpaMMHOro AoCTyna K AaHHbIM Yepe3 0ObEeKTHYH Modenb AN HanucaHus

COBCTBEHHbIX KOHBEPTEPOB.

O61beKkTbl BEKTOPHOIO Crnost AEeNATCS Ha NPOCTble (MPUMUTUBBI) U TUMNOBLIE

(knaccudmumnpoBaHHble 0O6bEKTHI).
MpUMUTUBLI MOTYT ObITh:

e TOYEYHbIE (MMKTOrPaMMbl MU KCUMBOJbI»);
e TEKCTOBbIE;
e JIMHENHbIE (IUHWK, NOMUINHUN);

e nnowagHble (KOHTYPbI, MOMNMKOHTYPbI).

TunoBble 0OBLEKTbI ONUCHLIBAIOTCA B OMONMOTEKe TUNOB 00bekToB. Kaxabi Tun
ONUCbIBAET NOLWAAHOW, NIMHENHbIN UM CUMBOJSIbHBIN TUNOBOW rpadnyeckmii 00bLEKT, MeeT

nonb3oBaTeribckoe HasBaHWe U MOXET ObiTb CBA3aH C COOCTBEHHOM ceMaHTudeckol Oasown
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JaHHbIX.

Kaxgbim  TMn obbekta MOXET WMETb HECKOSbKO pexnmMmoB, KOTOpble UMEKT
nonb3oBaTesibCkoe Ha3BaHue, W 3aalT pasfindyHble crnocobbl OT06pa)KeHVIFI AaHHOoro

TUNOBOro OObeKTa.
TunoBble 06LEKTbI MOTyT ObITh:

e TO4YeuHble (MMKTOrpaMMbl UM KCUMBOISTbI»);
e JVHEWNHble (MYHUK, NONUITUHUN);

e nrowanHble (KOHTYPbl, MOMUKOHTYPBbI).

ATpUGYTMBHbIE UMM CEMaHTUYECKNE AaHHble BEKTOPHOrO CIosi XPaHATCA BO BHELUHEM
WCTOYHUKE [aHHbIX U MOAKIOYATCS K CIOK0 Yepe3 COOCTBEHHbIN onvcaTernb 6asbl AaHHbIX. K
OZIHOMY CIOK MOXET OblITb MOAKIOYEHO MONEPEMEHHO NMPON3BOITBHOE YMCIO CEMAHTUYECKNX
6a3 AaHHbIX. MpUMUTMBLI MOMb3YHTCA OOLIEN cemaHTMyeckol 6a3oil JaHHbIX, TUMOBble
06bekTbl - COBCTBEHHOWN AN Kaaoro Tuna (ogHako Ansi pasHbIX TUIOB MOXHO MOAKIOYUTDL

OOHY 1 Ty xe 6a3y).

Pacmpoesie criou

PactpoBbiM crioem MoOXeT ObiTb MO0 OTAENbHbLIN pacTpoBbIM 06bEKT, NMBOo rpynna
pacTpoBbix 06bEKTOB. PacTpoBas rpynna MOXeT cogepXaTb NPpon3BoSibHOE YMCO PacTpPOoBbIX
0O6BbEKTOB UIM BMOXEHHbIX PacTpoOBbIX rpynn. YMCrno pacTpoB B CroOe OrpaHUY4eHOo NuLlb

AVCKOBbIM NPOCTPAHCTBOM (Zulu cnpaBnsieTcs ¢ NoremM U3 HECKOMbKMX ThiCAY pacTpoB).

MopoepxmBaemble dpopmatbl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucremamm KoopAVHaT M KaprtorpaduvuecKkumm

npoeKunamm

pachuyeckne [OaHHble MOTYT XpaHUTbCS B PasfMYHbIX CUCTEMAax KoopauHaT W

OTO6pa)KaTbC$I B pa3JIN4HbIX NMPOEeKUUNAX TpexmepHoﬁ NOBEPXHOCTH 3emnum Ha NnoCcKoCTb.

Cuctema npeanaraet Habop npegonpeneneHHbIX cucteM koopauHat. Kpome Toro
nornb3oBaTenb MOXET 3afaTb CBOK CMCTEMY KOOpAMHAT C MHAMBMAOYarbHLIMW NapameTpamum

ANs nogaep>XMBaemMbliX CUCTEMOM MPOEKLINIA.
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B yacTHocTM 3Ta BO3MOXHOCTb MO3BOMSAT, MNPU M3BECTHbIX MNapameTpax (Krno4vax
nepexona), NPUBA3bIBaTb AaHHbIE, XPaHSLLUMECS B MECTHOW CUCTEME KOOpAWMHAT, K OOHOW M3

rnobanbHbIX CUCTEM KoopAuHar.

[laHHblEe MOXHO NepenpoeLMpoBaTh U3 O4HON CUCTEMbI KOOPAMHAT B APYIYIO.

3.3.1.3 OpraHunsaumsa ceMaHTUYeCKUX AaHHbIX

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

(ADO) yepes onvcarenu 6a3 AaHHbIX.
MonyyaTb gaHHbIE MOXHO U3:

e Tabnwuy Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e apyrme uctodHnkn ODBC unn ADO.

Umnopm/3kcrnopm OaHHbIX
Bo3moXeH MMNopT/aKCnopT AaHHbIX B cneayoLmne hopmarthbi:

e Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e Okcnopt kapTbl (Windows Bitmap (BMP));

e JKcnopT cemaHTu4eckunx aaHHbIx (Microsoft Excel, HTML, TekcToBbI dhopmar).

3.3.14 MpepcTaBneHme fgaHHbLIX HA Kaprte

KapTa MoXeT cogepaTb MPOU3BOSNIbHOE YUCMO FpaddMyecKMX CIOEB - OOHU U Te Xe
rpagomyeckme crnon MoryT OblTb MOMELLEHbl B pasHble KapTbl C pasHbIMW HacTponkamu
oTobpaxeHusi. KapTa nmeeT BO3MOXHOCTb 3aaHus NOMb30BaTENbCKOrO MMEHN, LBETa hoHa

M MacLITabHOW CETKU.

32401.0M-NCT.003.000
20



OBOCHOBBIBAIOLUUE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOJA KEMEPOBO HA NEPUOA A0 2033 FOMA (AKTYANU3ALIUA HA
2024 FOf). FNABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

[aHHble, XpaHALWMXCA B pasHblX CUCTEMax KOOpAMHAaT, MOXHO oTobpaxaTb Ha O4HOW
KapTe, B OQHON U3 KapTorpaduyecknx npoekuunn. Npu aToM nepecyeT KoopauHaT (ecnu oH
TpebyeTcsl) U3 ogHoro gatyma B ApYror U U3 O4HOW MPOeKunn B ApPYryo NponsBoamnTcs npu

oTobpaxeHnn "Ha nety".

MpUMUTMBBLI MOTYT UMETH MHAMBUAYANbHbIE CTUNM OTOOpaXeHns (LBET, CTUIb, TOMNLWUHA
NVHWUIA; UBET M CTWUMb 3anuBKW; NUKTOrpamMma; dpopMar TekcTa). TunoBble O0ObEKTbl MMET
CTWUSb B 3aBMCMMOCTW OT pexmMma (COCTOsIHUSA), KOTOpbIN onpegensaeTcsa B Gubnuortekn Tmnos
06bekToB cnosi. CTunb NPMMUTUBOB MOXET NepeonpeanensaTb KapTor - Ans BCEX NPUMUTUBOB

MOXHO NPpUHYOUTENbHO 3a4aTtb OAUH CTUIb.

CTunb OOBLEKTOB MOXHO MEHSITb C MOMOLLBI TEeMaTUYeCcKMx packpacok. lMpu aTom

packpacka MOXeT ObITb CO3A4aHa N0 CEMaHTUYECKUM OAHHBIM UK nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOOUTb ANS BCeX OOBLEKTOB CIOs Haanucu unmn Gupku. TekcT
Hagnucu MOXeT GpaTbCA U3 ceMaHTU4Yeckol 0asbl AaHHbIX. TEKCT Haanucu Takke MOXET
nepeonpenensiteCs NPOrpaMMHO. BUpKM reHepupytoTcs aBTOMaTUYEeCKW, HO MOryT MOTOM

paccTaBnsATLCS MOSb30BaTENIEM B HY>KHOE PacroNIOXXEHNE U B HY>XHOW OpUEHTaLMK.

ﬂ,ﬂﬂ 6bICTp0rO nepemMeLlleHmna B Hy>KHOE€ MeCTO KapTbl MOXXHO yCTaHaBIIMBaATb 3aKadKu.

3aknagka Ha TOYKY HAa MECTHOCTU C ornpegerneHHbIM MacLuTabom 0To6pa>|<eH|/|;|.

KapTy MOXHO neyataTtb C pasnuyHbIMU ONUUSIMU (HA OZHOM CTPaHULLE WUITN HECKOMbKMX
CTpaHuLax, B 3afjaHHOM MacluTabe unu Bnvcae B 3afaHHble rabapwuTbl, HAa CTpaHuUax ans

nocneayoLLen CKNenkn n T.4.).

3.3.1.5 OpraHusauma Kapr

NmeeTca BO3MOXHOCTb YAOOHO OpraHuM3oBaTb KapTbl, OObeAUHEHHbIE OOLLEN
TemaTtmkon. COBOKYMHOCTb KapT, 00beauHEHHbIX OOLLUM NOSb30BaTENbCKUM MMEHEM U, €CIN
TpebyeTcsi, HAOOPOM MEPaAPXNYECKUX CBA3EN Mexay 3TMMMK KapTamu, NpencrtaBnsaeT cobon

MPOEKT.

B pamkax npoekTta kapTbl MOXHO CBSi3blBaTb MeXAy COOON C MOMOLLbIO TMNEPCCHINOK.
Mnepccbinka onpenensieTcs oT obbekTa B OOHOW KapTe K APYro KapTe C yKaszaHuem

MECTOpPacnonoXxeHms u maclutaba.

32401.0M-NCT.003.000
21



OBOCHOBBIBAIOLUUE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOJA KEMEPOBO HA NEPUOA A0 2033 FOMA (AKTYANU3ALIUA HA
2024 FOf). FNABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

3.3.1.6 PepakTuposaHue o6bekToB

[ns pegakTMpoBaHusi 1 BBoaa 06bEKTOB NpedyCMOTPEHbI:

e BO3MOXHOCTW BBOAA U PeAaKTUPOBaHMS:
— BBOZ C 9KpaHa MbILLKOW
— BBOf NO KOOpAMHATaM C KnaeBnaTypbl
— TpaccupoBka NMHUA
— aBTO3aMblKaHNE KOHTYPOB
— Bblpe3Ka/konmpoBaHmne/BCcTaBka - yornvpoBaHue
— MOBOPOT OObeKTa.
e onepaunn oTmeHbl/Bo3Bpara genctensa (Undo / Redo).
e peaakTUpoBaHME rpynnbl OOBHEKTOB:
— ypaneHue - NnepeMeLLEHME;
— aybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHNe/BCTaBKa.
e pEeOaKTUPOBaHME ANEMEHTOB obbekTa:
— nepemelleHne/yaaneHne/BcTaBka y3nos;
— nepemeLlleHne/yaaneHme pebep;
— pasbueHune ydyactka CUMBOIbHLIM OOBbEKTOM.

e TpaHcdopmaums.

3.3.1.7 BeKkTopHble OBepJsieMHbIe onepauum

OBepnien - onepauusa HanoXeHUst Apyr Ha gpyra asyx unu 6oree crnoes, B pesynbtare
KoTopomn obpasyeTtcs oAviH NPON3BOAHbLIN CInoW, coaepXallmnn KOMMNO3nLMIO
NPOCTPAHCTBEHHBLIX OOBEKTOB WUCXOLHbIX CIIOEB, TOMOMOMM0 3TOM KOMMO3WLMK U aTpubyThl,

apI/IC*)MeTI/ILIeCKI/I Unn rorm4eckn npon3BogHble ot 3Ha4YeHUn anI/I6YTOB NCXOAHbIX OOBHEKTOB.
nO,D,D,eF»KI/IBaI'OTCFI cnegywuine BeKTopHble OBepJ'IeIZHbIe ornepauunn:

e 00beanHeHne o6bEKTOB € HacnegoBaHuem ID (YHUKanbHOro naeHTudmkaropa);
e pasbeavHeHne 00BLEKTOB,
e paspgerneHne ogHoro oGbekTa rpynnov O6bLEKTOB,

e Bblpeska U3 ogHoro obbekTa obnacTu rpynnbl 06GbLEKTOB,
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e oOTpe3aHne obbekTa BHe 06nacTu rpynnbl ApYrMx O6bEKTOB,
e y3rI0BaHue;
e OydepHble 30HbI;

e MOCTPOEHME KOHTYPOB MO CETU.

3.3.1.8 KoppexkTupoeka pacrpos

B cucteme peanu3oBaHa KOpPPEKTMPOBKA pPacTpoBbiX annoB, cogepXxauimx
CKaHMPOBAHHYKD C MNIIAHLWETOB TOMOOCHOBY. KOppeKkTMpoBKa WCKaXXEHW CKaHUPOBaHUS
NPOM3BOANTCS NO TOYKaM pacTpa, KOOPAWHATbl KOTOPbIX M3BECTHbI. Kak MUHUMYM AOOMmKHbI
ObITb N3BECTHbI YETbIPE TOYKN, ONPEAENSIoLNE Yribl NaHLWeTa.

Mpouenypa KOPPEKTUPOBKM CO3LaET HOBLIN pacTp, Yriibl KOTOPOro coBnaarT C yrinamu

nraHweTa, T.e. npoueaypa KOppEeKTUPOBKU 06pe3aeT OTCKaHMpoOBaHHble, HO JTIULLUHWE, NOons.

3.3.1.9 MopenupoBaHue ceTemr U TononorMYeckKme 3apgavum Ha ceTax

Hapsgy ¢ obbldHbiM ana TMC  pasgeneHneM OOBLEKTOB Ha KOHTYPbI, FIOMaHble,
KOMOVMHMPOBAHHbLIE KOHTYPbl, KOMOMHMPOBAHHbIE NOMaHble, Zulu NoaAepXUBAET JTMHENHO-

Y3J10BYIO TOMOJ10rMt0, YTO NO3BONAET MOAENTNPOBaATb NHXXEHEPHbIE CETHU.

Hapsagy ¢ obblyHbiM ans TC pasgeneHnem o6bekToB Ha KOHTYPbI, TOMaHble, CUMBOSbI,
Zulu nopoepxvBaeT  JIMHEWHO-Y3MNOBYKD  TOMOMOrMK, YTO MNO3BOSMSET  MOAENMpOoBaThb
WHXXEHepHbIe U apyrme ceTu. Tornonormdeckas ceteBasi Moaernb npeactaBnsaeT coboun rpadp
CETW, Yy3ramum KOTOPOro SABMSIOTCA TOYEeYHble OObeKTbl (KOMoAubl, UCTOMHWUKK, 3adBUXKKM,
pPyOUNbHUKN, NepeKkpecTkn, notpedbutenn u T.4.), a pebpamn rpaca sBNAOTCA NMHENHbIE

06bexTbl (kabenu, TpybonpoBoabl, yHacTKM JOPOXKHON CETU U T.4,).

Tononornyeckun pegakTop Co3fgaeT MaTeMaTuyeckyto Modenb rpada cetm
HenocpeacTBEHHO B npouecce BBoga (pucoBaHus) rpadudeckon nMHgopmauun. Mcnonbays
MOJ€erNb CETU MOXHO pellaTb psif TOMOMOrMYeckmx 3agad, NovcK Kparyamwero nytu, aHanus
CBSI3HOCTW, aHanuM3 Korewl, aHanuM3 OTKMHYEHMW, MOUCK OTKMYaloLWmMX YCTPOMCTB M T.A4.
MOXHO MEHATb COCTOSAHMS OOBLEKTOB (MEpPeKnoyeHnsl) C nocrneaylwmnM aBTOMaTUYeCKUM
OBHOBIIEHMEM COCTOSIHUS BCEW CeTu (Hanpumep, BKIOYEHWE/BBIKIIOYEHNE  3a0BVKKU

TpybonpoBoAa) BbINOMHATL MOUCK  OTKMKYALWMX YCTPOMCTB (ChOpMUMpOBaHME ChivCKa

OObLEKTOB, MMEIOLMX MPU3HAK «OTKMHOYaoLLEee YCTPOWCTBO», MPU OTKIHOYEHUM KOTOPbIX
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BblIOpaHHbLIN ODBLEKT TaKXe NEepeBOAUTCA B COCTOSIHME «OTKIOYEH»), KpaTdamwmx nyTen
(HaxoouTb KpaTyanlLn NYyTb MO CETU MEeXOy BblOPaHHbIMKU y3ramMu C y4ETOM HarnpaBrieHWUi
Yy4acTKOB), CBA3aHHbIX OOBHEKTOB (HAXO4UTCS MHOXECTBO OOBHEKTOB CETU, AOCTMKUMbBIX W3
BbIOpPaHHOrO y3na ceTu, OOCTKMMOCTb MOXET onpeaenatbcs 6e3 yyeta HanpaBneHusi
Yy4acCTKOB, C Y4ETOM W NPOTMB HaMpaBIieHNs1 y4acTKOB), UCKaTb BCE KOSbLi@ CETU, B KOTOPbIE

BXOAST BCE BblOpaHHbIE 0OBEKTHI.

CeTb BBOOUTCA KakK COBOKYMHOCTb TUMOBLIX TOYEYHbIX OOBLEKTOB, COEAMHEHHbIX
TUNOBbIMW JIMHENMHBIMW  ODOBbEKTaMK, UMEKLWMMN NPU3HaK «ydactok». WHdopmaums o
TOononorMn OPMMPYETCS aBTOMATUYECKN - ECININ «NOTAHYTb» 3a y3en unu pebpo, cBsa3aHHbIe
obbekTbl Takke nepemewaroTcsd. OObEKTbI CETU MOXHO OTKPENNATb U 3aHOBO MPUKPENnATb

APYr K ApYry OOHUM ABVKEHNEM MbILLKW.

Mogenb cetn Zulu siBnsieTcs ocHoBoW ANd paGOTbI MoAynAa pacdeToB MHXEHEPHbIX

ceten ZuluThermo.

3.4 MHcTpymeHTanbHasa reomHdpopmaumoHHas cucrema N’McC Zulu

Mogynb ZuluThermo nosBonsieT cos3fatb pPacyeTHYH MareMaTuyecKytdo Moderb CETH,
BbIMOMIHUTL  MacnopTM3auMio CEeTM, M Ha OCHOBE CO30aHHOW Mogenu  pewaTtb
WHOPMaLNOHHbIE 3a4aun, 3adavn TOMOSIOrMYECKOTO aHanu3a, W BbINOMHATbL PasfnyHble

TennorngpaBiin4eckme pacyeThbl.

Pacquy noanexar TYnuUKoBblE W KOorbLeBble TensfoBble CEeTUn, B TOM 4YUCIle C
NOBbICUTEJTbHbIMUA HaCOCHbIMU CTaHUUNAMM n apoccenmpyrowimmmn yCTpOVICTBaMM,

p860TaI-OLLI,VIe OT OAHOro Unn HeCcKoJbKMX NCTOYMHUKOB.

MNporpamma npegycmarpmBaeT TENMOrMapaBlNYEecKMn pacyeT C MPUCOeaUHEHNEM K
CeTu MHAMBUAYanbHbIX Tennosblix NyHKTOB (ATI) n ueHTpanbHbIX Tennoblx nyHkToB (LITIT)

MO HECKOJIbKUM OECATKaMUN CXEMHbIX peLIJeHI/IIZ, npuMmeHdemMblX Ha TeppuUtopmun Poccuw.

PacueT cuctem TennocHabXeHns MOXET NMPOU3BOAMTLCS C YH4ETOM YTEYEK M3 TEMroBOK
CETU N cucTeM TennonoTpebreHns, a Takke TennoBbiX NoTepb B TpybonpoBogax TennoBon

ceTun.

PacueT TennoBbIx noTepb BeaetTcd nmbo no HOpMaTMBHbIM NOTEPAM, nmbo no

CbaKTI/I‘-IeCKOMy COCTOAHNIKO N3on4uunmn.

Pacuetbl ZuluThermo moryT paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgpopmalnoHHON
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cuctemon (B Bmae mogyns pacwwmpenms TUC), Tak M B BuMae oOTAENbHONM OUGNMOTEKM

KOMMOHEHTOB, KOTOPbIE NO3BONSAIOT BbINOMHATL PACHEThI U3 NPUNOXEHWI NONb30BaTENEN.
CocTaB 3agay:

e MOCTPOEHME pacHETHON ModEeNN TENSIOBOU CETH;
e nacnopTmsauunsa 0ObLEKTOB CETY;

e HanagoudHbIM pacyeT TENSOBON CETY;

e [OBEPOYHbIN pacyeT TEMNSTIOBON CETU;

® KOHCTPYKTOPCKMI pacyeT TensioBon cetu;

e pacyet Tpebyemon TeMmnepaTypbl Ha UCTOYHUKE;
e KOMMYTaUMOHHbIE 3aa4u;

e [IOCTPOEHME NbE3OMETPUYECKOro rpadmka;

& pacyeT HOpPpMAaTUBHbLIX NOTEPb TernJia Yepes3 N3onAauuto.

3.4.1 MocTpoeHme pacyeTHON MOAEnM TerJyIOBOM CeTn

Mpn paboTe B reoMHEOPMaLMOHHON CUCTEME CEeTb AOCTaTOMHO NPOCTO M BbICTPO
3aHOCUTCS C MOMOLLbIO MbIWKA WM MO KoopAauHatam. [lpu atom cpasy dopmupyetcs
pacyeTHas mogenb. OcTaeTcs Nullb 3a4aTb pacyeTHble napameTpbl OOBLEKTOB M HaXaTb

KHOIKY BbIMNOJTHEHNA pacyeTa.

MaTtemaTtuyeckas mMogenb CeTU AnA NPOBeAEeHUs TennoruapaBnuyecknx pacyeToB
npeactaensier cobon rpad, roe Ayramu, COEAVHSIIOWMMM  Y3ribl, SBMSIOTCS  Y4acTKu

TpybonpoBoaos.

YyacTok M3o0pakaeTcs OOHON NUHMEN, HO MOXET O3Ha4yaTb HECKONbKO COCTOSIHWM,

3aaBaeMblX Ppa3HbIMN peEXMMaMI:

Pengm | ———te——  EBKIFOMEH

Pengmal - - - OTEmOMeH
Pemama 3 ———————  omamones obpaTHBE

Pesama 4 OTEITFOYEH TI0 AR LFE

PucyHok 3.2 - U306paxeHne HeCKONMbKMX COCTOSIHMIM Y4acTKOB, 3afiaBaeMbIX pa3HbIMU peXxnumam
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370 BHeLLHee npeacTasneHve cetu. MNepen Hayarnom pacyera BHeLLHee NpeacTaBneHme
CETW, B 3aBUCUMOCTU OT TUMOB U PEXMMOB 3MEMEHTOB, COCTaBMAOLLMX CETb, NpeobpasyeTca

(KOLI,I/IpyeTCFI) BO BHYTPEHHEeE rnpeacTtasrieHne, no KoTopomMmy 1 npoBoAUTCA pacyeT.

npOCTbIM y35ilOM B Mofenn cyutaeTcs no6on y3en, 4bM CBOMCTBa cneumnanbHO He
OroBopeHbI. rlpOCTOIZ y3€en CInyXuT TOInbKO AnA coequnHeHUA y4aCTKOB. Takummn y3namn and
Moaenn 4ABnArTCA TensnoBble Kamepbl, OTBETBII€HUA, CMeHbl AOWaMEeTpPOoB, CMeHa Tuna

NpoKNnaakn unn tuna n3onauunm n 1.4.

Bo BHyTpeHHel koanpoBKke Takue y3nbl NpeBpaLlalnTcs B ABa Y3na, OAMH B NoaatoLLem
TpyGonpoBoae, Apyroi B o6paTtHoM. B kaxxgom y3rne MoxHO 3aAaTb CNMB BoAbl U3 MOAAIOLLErO

n/vinn n3 obpaTtHoro TpybonpoBoOaOB.

MoTpebutenb TENnOBOW JHEPrUM XapaKTepU3yeTcsi pacyeTHbIMM Harpyskamy Ha
CUCTEMY OTOMMEHUs,, CUCTEMY BEHTUNALMM U CUCTEMY TOpPSiYEro BOOOCHaGXEHUs W
pacyeTHbIMK TemrnepaTypaMmy Ha BXOAe, BbIXxode NOTPebUTENs, U pacyeTHON TemnepaTypon

BHYTPEHHero Bo3ayxa.

B oagHonuHenHom npencrasieHnn I'IOTpe6I/1TeJ'Ib - 39TO y3J'IOBOIZ SJIEMEHT, KOTOprI?I

MOXET ObITb CBA3aH TOMbKO C OAHNM YHaCTKOM.

BHYTpeHHSAs kogupoBKka MOTPEeOUTENs CYLECTBEHHO 3aBUCUT OT €0  CXEMb
npucoeavHeHust K TennoBor ceTn. Cxembl MOryT ObiTb 3MneBaToOpHble, C HACOCHbLIM
CMELLEHNEM, C HE3ABUCUMbBIM MPUCOEOMHEHNEM, C OTKPbITbIM WUIK 3aKpbiTbiM OTOOPOM BOAbI
Ha BC, c perynsitopamu Temnepartypbl, OTOMMEHNs, pacxoda W T.4. Ha AaHHbIN MOMEHT B

pacropsikeHUn nonb3oBaTens 46 cXxem NpUCoeanHEHUs NoTpeduTenen.

Ecnn B 3gaHUM HECKOMNbKO y3/10B BBOAA, TO oObeKkToM «I'IOTpe6VITeJ'Ib» MOXHO ornucartb
Kaxgbli BBo4. B TOXE BpemMa Kak OAuH I'IOTp66I/ITeJ'Ib MOXHO onucaTb uerblii KBapTan unin

3aB0of, 3adaB As1a Takoro notpebutens ob6obLLeHHbIe TENNOBbIE HArpy3Ku.

OG6OOLLEHHbI NOTpebuTenb - 9TO Yy3er, Ha KOTOPOM Harpyska 3agaetca nvbo

notpebnsaembiM pacxogom, nMbo pacxoa obycrnoBneH 3agaHHbIM CONPOTUBIIEHMEM Yara.

Takolt 06bekT ygobHO MCMonb3oBaTh, Korga BO3HMKAET HEeobXOAMMOCTb paccuuTaTbh
rmopaBnuky cetm 6e3 MHdopmMauumM O TenmoBblX Harpyskax M KOHKPETHbIX Cxemax
npucoeauHeHust notTpebuTenel kK Tennosoi cetn. Hanpumep, npyu pacyete MarucTparbHbIX
ceTelrl MHOpMaLMN O KBapTarbHbIX CETAX MOXET He ObiTb, @ AN OLEHKU NoTepb Hanopa B
MarucTpansax [O0CTaToOMHO 3adaTb OOOOLLEHHble pacxodbl B TOYKax MNPUCOEOMHEHUS

KBapTanos K MaFI/ICTpaJ'IbHOIZ ceTn.
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B ogHonuHeriHoM n3obpaxeHun He TpebyeTcsa nogknoyatb 0600 EeHHbIM NoTpebuTens
Ha OTAeNnbHOM OTBOASILLEM Y4acTKe, kak B Criydae npoctoro notpebutens. To ecTb B 3TOT
y3en MOXET BXOAUTb U/ BbIXOAWTL fo00e KONMYECTBO Y4acTKOB. OTO NO3BOMSET ObICTPO U

yD,O6HO, C MUMHMarbHbIM KONMM4YeCTBOM UCXOOHbIX AaHHbIX.

I
|

METOUHMK OGoGIWEeHHbIe NOTReGHTENH

PucyHok 3.3 - O606LLeHHbIV NoTpebuTenb

LTI - 9To y3en AONOMHUTENbHOrO perynupoBaHus U pacnpegeneHvus TennoBown
3Heprun. Hanunumne Takoro ysna nogpasyMeBaeT, YTO 32 HUM HaxoauTcsa TYnNuKoBasi CeTb, C
nHameuayanbHbiMy notpedutenamn. B LITTT MoxeT BXOAUTb TONMbKO OAMH Y4acTOK U TOMbKO
OOVH Y4aCTOK MOXET BbIXOAUTb. [pnyemM BXoOALMIA yHacTOK MOET CO CTOPOHbI MarucTpanu, a
BbIXOOSALNMA Y4acTOK BedeT K KOHeYHbIM noTtpedbutensm. BHyTpeHHss koguposka LTI
3aBUCUT OT €ro CXembl NPUCOEAMHEHUA K TEMMOBOW CETU. OTO MOXET ObITb pPynmnoBown
aneBaTop, rpynnoBOM HAaCOC CMELLEHUSI, HE3aBMCUMOE MOAKIIOYEHNE TPynnbl NOTpeduTenen,
bovnepbl Ha MBC u T.0. Ha gaHHbIN MOMEHT B pacnopsikeHun nonb3oBatens 39 cxem

npucoeguHeHns LITT.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - LITN

[Mepemblyka NO3BOMNSET CMOAENMPOBATL YYaCTOK, COEAMHSIIOWMA  nojawnwun W
obpaTHbIn TpybonpoBoabl. B 3TOT y3en MOXeT BXOAUTb W/UNK BbIXOAUTb fto60e KONMYeCcTBO

y4acTKOB.
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-

PucyHok 3.5 — lNepembIvka

Tak kak nepemblyka B OOHOMUMHENHOM M300paXkeHWU npeacTaBrneHa Y3nom, To AnNs
MOLENVPOBaHUS COedMHEHUs Mexay rnogalwmM TpybonpoBOoAOM OOHOro yvacTka W
obpaTHbIM TpybONpPOBOAOM APYroro y4acTka O4HOro afeMeHTa «nepemblyka» HeAoCTaTO4YHO.

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

PucyHok 3.6 - CoeanHeHve Mexay noaaowmmM TpyoonpoBoAoM OOHOMo yyacTka U o6paTHbIM TpyO6onpoBoaAoM
ApYroro yyactka

HacocHasa ctaHums B OOHONMMHENHOM M300paXkeHun npeacTaBnsieTca ogHUM y3rom. B
3aBUCUMOCTM OT TabNM4HbIX MapameTpoB ITOro0 y3na HacoC MOXET OblTb YCTaHOBMEH Ha
nogarowem unu obpartHom Tpybonposoae, nmMbo Ha obonx TpybonpoBogax OgHOBPEMEHHO.
[ns 3agaHns HanpaeneHns 4EeNCcTBUSA Hacoca B 3TOT y3eN TOMbKO OAMH y4acToK 06a3aTenbHO

OOIMKEeH BXOAUTb U TONMbKO OAMH YHaCTOK OOIMKEH BbIXOOUTD.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc mMoxHO mopenvpoBatb ABymMsi criocobamu: nuMbo kak uaeanbHoe YCTPOWCTBO,
KOTOpPOE M3MeHSIET AaBrieHne B TpyOonpoBoae Ha 3a4aHHy0 BENUYMHY, MO0 Kak YyCTPOMCTBO,

paboTatoLLee C y4eTOM pearbHOM HanopHO-PacXoOHON XapaKTepUCTMKN KOHKPETHOro Hacoca.

B nepBoM crnyyae npocTO 3a4aeTcs 3HAYeHMe Hamopa Hacoca Ha MoJaroLllem w/wunm
obpatHom Tpybonposoae. Ecnu 3HayeHne Hanopa Ha 04HOM K3 TPYOONPOBOAOB PaBHO HYIIO,
TO HacocC Ha 3ToM TpybonpoBoae OTCyTCTBYeT. Ecnm 3HavyeHne Hanopa oTpuuaTtensHO, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HaBCTpeYvy BXOASLLEMY B HErO y4acTKy.
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PucyHok 3.8 - lbe3omeTpuyeckme rpadmkm

Ha pUCyHKe BMOHO, KaK pa3sinvHble HanpaeJlieHNA y4acTKOB, BXOOALLUMX N BbIXOOALLNX N3
HacoCa B CO4YeTaHUMn C pa3HbIMMX 3HaAaKaMWM Harnopa, BINAKDT Ha pe3yribTar pacyeTa,

OTOBPaXXEeHHbI Ha NbE30METPUYECKUX rpadimKax.

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

3aBNCMO OT npoxogdLlero 4epes3 HacocC pacxona.

Ecnn mogenupoeate paboTy Hacoca ¢ ydeTom ero QH xapakTepucTuku, To cnegyet

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

Hmin ‘\

Gmin (aha s

PucyHok 3.9 - HanopHo-pacxoaHas XxapakTepucTuKa Hacoca

Mo 3apaHHbIM OBYM TOYKaM onpenensietcs napabona ¢ MakCMMyMOM Ha OCW OaBMeHUN,
Mo KOTOpOM pacyeT v ByaeT onpeaensTs HaNop Hacoca B 3aBMCUMMOCTU OT pacxoga. Cnegyet
OTMETUTb, YTO XapaKTepUCTUKa, 3adaBaemas TakMMm 00pa3oMm, MOXET OTnuvaTtbCca OT
peanbHOM XapakKTEPUCTUKN Hacoca, HO B npedenax paboyven obnactn obe xapakTepucTuKm

NpakTn4ecKkn cosnagaroT.

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

aBTOMAaTU4ECKHN.

Tak kaKk Hanopbl Ha rpaHuuax paboden obnactm Hacoca GepyTcsi M3 CrpaBOYHMKA U
BCerga MoroXWUTENbHbI, TO HanpaBneHne OeNCTBMS Takoro Hacoca OyaeTr onpenensitbes

TOJIbKO HanpasJieHNneM BXoOdALEero B y3esn ydactKa.

[poccenupylolime ycTpoincTea B OO4HONMUMHENHOM NPeaCTaBleHUn ABMNSATCA Y3rnamu, HO
BO BHYTPEHHE KOOUPOBKE - 3TO AOMNONMHUTENbHbIE Y4acTKM C MOCTOSIHHLIM UMK NEPEMEHHbIM
conpoTtuBreHnemM. B agpoccenupyolimin ysen ob6si3aTenbHO AOMKEH BXOAWUTb TONbKO OAMH

Y4acCTOK, U TOJNTbKO OAUH Yy4aCTOK U3 y3J1a OOJMKEH BbIXOOUTb.
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PucyHok 3.10 - [lpoccenupytowiue ycTponcTea
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C TOYKM 3peHuns Modenu apoccernbHas Wwanba 3To (PUKCMPOBAHHOE COMPOTUBIIEHUE,

onpeaensiemoe AMaMeTpoM Lanbbl, KOTOPOe MOXHO YCTaHaBNMBATbL Kak Ha NoaatoLLeM, Tak U1

Ha O6paTHOM pr60|'|p0B0,D,e. Tak kak aT1o Heperynmpyemoe conportuerieHme, 1o BerndnHa

racumoro Luanboi Hanopa 3aBUCUT OT KBaapaTa, NPOXOASALLEro Yepes LWwaiby pacxoaa.

Ha pucyHKke BUAOHO, Kak MEHSIHOTCA MOTEepU Ha Lwaibe, YyCTAHOBMNEHHOW Ha noaaroLLem

TpyGonpoBoae, Npu yBENUYEHNM pacxoaa Yepes Hee B Ba pasa.
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PucyHok 3.11 - [lpoccenbHas wanba

YCTPOWCTBO C MNEepeMeHHbIM COMPOTUBIEHUEM,

KoTopoe

No3BONSEeT NOAAEPXKNBATL 3ajaHHOE AaBneHne B TPybonpoBoae B onpeaereHHoM avanasoHe

N3MEHEHNA pacxoaa. PerynﬂTop AaBlieHna MOXET yCTaHaBMIMBATbCA KaK Ha nogarLlem, Tak U

Ha obpaTHOM TpybGonpoBoOAE.
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PucyHok 3.12 - Perynatop naBneHus
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Ha pucyHke nokasaHo, YTO Mpu YBENWMYeHWM B OBa pasa pacxoda Yepes perynsrop,
YCTaHOBIEHHbIN B oBpaTHOM TpyGomnpoBode, OaBrieHWe B PerynMpyeMoM Yane OcCTaeTcs

NOCTOAHHbIM.

BenuunHa conpoTMBNEHUs perynsatopa MOXET MW3MEHSATbCA B npedenax oT
GECKOHEYHOCTU [0 CONPOTMBMEHWUSI MOMHOCTBLIO OTKPbITOrO perynaTopa. Ecnn  ycnosus
paboTbl CETN 3acTaBnAOT PErynaTop NOMHOCTHH OTKPbLITHCS, TO OH HAYMHaeT paboTaTb Kak

Heperynmpyemblil 4POCCENUPYHOLLIMIA y3er.

Pabota peryndatopa pacnonaraemoro Haropa aHallorm4Ha pa60Te peryndaTtopa
0aBnNeHns, TONMbKO B 3TOM Cliydae perynatop CcrapaeTcsa [AepaTb MOCTOAHHOW 3afaHHYH

BEJTIMHNHY pacnojiaraemoro Hariopa.

Perynatop pacxoga - aTO y3en C nepeMeHHbIM COMpPOTUBMEHNEM, KOTOPOe MOo3BomnseT

noaaepKuBaTh NoCcTOsIHHBIM 3a1aHHOE 3HaYeHMe NPOXOASLLEro Yepes perynsaTop pacxoaa.

Perynatop MOXHO YCTaHaBnMBaTb Kak Ha Mojawowem, Tak U Ha obpaTHoM
Tpyb6onposoge. K paboTe perynstopa pacxoga MOXHO OTHECTM BCe CKazaHHoe Mpo

peryndaTopbl AaBJl1€HNUA.

3.4.2 Hanapo4yHbIn pacuyeT TensioBoM Cetm

Llenbto HanagoyHoro pacyeta aBnsieTcss obecrneyvyeHne noTpebutenen pacyeTHbIM
KONMYecTBOM BOAbl W TEMNMOBOW 3Heprn. B pesynbTaTe pacyeTa ocyliecTBnaeTca noabop
3NeBaTopoOB WM WX COMen, MNPOU3BOAUTCA pPacyeT CMECUTENbHbIX W  APOCCENUPYHLLMX
YCTPOWNCTB, ONpenensietca KonMyecTBO M MECTO YCTaHOBKM [poccenbHbiX Lwanb. Pacuer
MOXET NPON3BOANTLCS MPU U3BECTHOM pacnoflaraeMoM Harnope Ha WCTOYHUKE W €ero

aBTOMaTN4€CKOM nop,6ope B Clly4ae, eCliim 3agaHHOro Harnopa He 40CTaTO4vHO.

B pesynbTaTe pacyeTa onpedenstoTcs pacxodbl M NoTepu Hamopa B TpybonpoBogax,
Hanopbl B y3nax ceTh, B TOM Yucre pacnonaraemMble Hanopbl y notpebuTenen, Temneparypa
TENIOHOCUTENS B y3nax CeTu (Npwv ydeTe TensoBblX NoTeps ), BENUYMHa N3bbITOYHOrO Harnopa

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

[poccenvpoBaHne M3ObLITOYHbLIX HaMOpPOB Ha abOHEHTCKMX BBOO4AX MNPOU3BOAAT C
MOMOLLIbID COMen 3neBaTopoB UM ApoccenbHbiX wanb. [QpoccenbHblie wanbbl nepen
abOHEHTCKMMKN BBOOAMM YCTaHABNMBAKOTCA aBTOMAaTUYECKM Ha nogaroliem, obpaTtHOM unu

obonx pr6OI'|pOBO,D,aX B 3aBMCMMOCTW OT HeobXxoaMmoro Ansi CUCTEMBbI rmgpasrin4eckoro
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pexxuma. MNpu paboTe HEeCKONbKNX UCTOYHUKOB Ha OOHY CETb OnpeaensieTcs pacripederneHve
BOAb! W TEMMOBOW 3HEPrUN MeXay UCToYHMKamu. Moasoautcs GanaHc No BoAe U OTMYLLEHHOM
TENNOBOW 3HEpruein Mexay UCTOYHUKOM M noTpebutensmun. Onpenensitotcs NOTpeduTenn u
COOTBETCTBYIOLLUMIA MM WCTOYHMK, OT KOTOPOro [aHHble NOTpeduTenu nomnyyalT Boay U

TENIOBYIO SHEPTUIO.

3.4.3 MoBepouHbIA pacyeT TensioBou cetTu

Llenbto noBepoyYyHOro pacyetra SBrASETcs onpeneneHne (aKTUYeCcKMX pacxodoB
TENNOHOCUTENS Ha YyvacTkax TEnroBOM cCeTu W y noTpebutenen, a Takke KornMyecTse
TENMOBOM 3HEPrMnm nony4yaemMoi noTpeduTeneM Mpu 3agaHHOM Temnepatype Bodbl B

nogarvoem pr60|'|pOBOﬂ,e M pacnonaraeMmoM Harnope Ha NCTOYHUKE.

Co3fgaHHass MaTemaTuyeckass UMUTaLMOHHAs MOAENb CUCTEMbl TennocHabXeHus,
cnyxalyasi 4ns pelleHnsi MOBEPOYHON 3aaadu, No3BonsieT aHannsnMpoBaTh MapaBnMYeckuii u
TENSIOBOMA PEXMM paboTbl CUCTEMbI, @ TakkKe NPOrHO3MPOBaTb M3MEHeHWe TemnepaTtypbl
BHYTPEHHEro BO3dyxa Yy noTpebuteneit. PacyeTbl MOryT npoBOAWUTLCS MPU  PasfMYHbIX
NCXOOHbIX AaHHbIX, B TOM Y/CIEe aBapUiiHbIX CUTYaLMsIX, HAaNnpUMep, OTKIMHYEHUN OTAENbHbIX
y4acTKOB TENNOBOWA CETWU, nepenady Bodbl W TEMMOBOW SHEPrMM OT OOHOMO0 WCTOYHMKA K

APYromy no ogHoMy 13 Tpy6onpoBoaoB U T.4.

B pesynbTate pacuyeta onpenensioTca pacxodbl M NoTepu Haropa B Tpybonposogax,
Harnopbl B y3rax ceTu, B TOM Y/Cre pacrnonaraemble Hanopbl y notpedutenen, temneparypa
TENNOHOCUTENSA B y3rax ceTu (NMpu y4eTe TEnsoBbiX MOTEPb), TemnepaTypbl BHYTPEHHEro
BO3ayxa Yy noTpebuTenen, pacxodbl U TemnepaTypbl BoAbl Ha BXOOE W BbIXOAE B Kaxayto
cuctemy TennonotpebneHus. [Mpu paboTe HECKONMbKUX WCTOYHUMKOB Ha OAHY CeTb
onpegensieTcs pacnpeneneHne Boabl U TENOBON 3HEPrM MexXay UCTOYHMKamK. MoasoauTtest
GanaHc No BoAe M OTMNYLLEHHOW TEMNIOBOM SHEPrUen MeXay MCTOYHUKOM U MoTpebuTensimu.
OnpenensitoTcss NOTPEOUTENU M COOTBETCTBYIOLUUA MM WCTOYHMK, OT KOTOPOro [AaHHble

n0Tpe6|/|Ten|/| nony4aroT BOAY U TENJIOBYHO 3HEPTIUIO.

3.4.4 KOHCTPYKTOPCKMIM pacuyeT TernsioBoM cetum

Llernbto KOHCTPYKTOPCKOro pacyeta siIBNSeTcs onpeaeneHme anaMeTpoB TpybonpoBoaos

TyﬂMKOBOVI N KOMbLEBOW TEMSIOBOM CETU npn npornycke no HMM pacHeTHbIX pacxodoB MNpu

32401.0M-NCT.003.000
33



OBOCHOBBIBAIOLUUE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOJA KEMEPOBO HA NEPUOA A0 2033 FOMA (AKTYANU3ALIUA HA
2024 FOf). FNABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»

334aHHOM (VIJ'IVI Hel/I3BeCTHOM) pacnonaraemomM Hanope Ha NCTOYHUKE.

[aHHas 3aaa4a MoxeT BbiTb MCMONb30BaHa NPY Bblaavye paspelleHnst Ha NoaKnYeHne
noTpeduTenein K TENMOBOMA CETU, TaK Kak B Ka4eCTBE WUCTOYHMKA MOXET BbICTynaTb ntoboi
y3en cucTeMbl TENNOoCcHabXXeHWsl, Hanpumep TenroBasi kamepa. [ns 6oree rmMbkoro peLueHns
[AaHHON 3adaYn MpegycMOTpeHa BO3MOXHOCTb M3MEHEHWUs] CKOPOCTM ABWKEHVUSI BOAbl NO
yyacTkam TEeNnnoBo CETU, YTO NPUBOAUT K UBMEHEHUNIO AMaMeTPoB TpybonpoBoaa, a 3HauuT u

pacnonaraemMoro Harnopa B TO4Ke NoAKIno4YeHn4.

B pesynbTate pacuyeta onpenensioTcs AMaMeTpbl TPyOONpPOBOAOB TEMIOBOW CETW,
pacrionaraemblii Hanop B TOYKE MOAKMIOYEHUs, pacxodbl, MOTEPUM Hamnopa M CKOPOCTU

OBWXEHNA BOAbl HA yHaCTKax CETU, pacnonaraemMblie Hanopbl Ha I'IOTpe6VITeJ'IFIX.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

LleﬂbPO 3afadn dBndaetca onpegeneHne MuHmMMalribHO Heobxognmonm TeMneparypbl
TENNOHOCUTENS Ha BbIXOAE W3 WUCTOYMHMKA Anis obecneyvyeHus y 3agaHHOro n0Tpe6|/|Ten$|

TemMrepaTypbl BHyTPEHHEro Bo3ayXa He HUXKe pacHeTHON.

3.4.6 KommMmyTaumoHHbIe 3apaum

AHanu3 OTKMIOYEHUI, MEPEKIOYEHUIN, MNOUCK OBnukanwen 3arnopHoOM apmarypbl,

OTKIIHOYaloLLIEN y4acCTOK OT NICTOYHUKOB, U NMOJTHOCTbIO I/I3OJ'II/IpyI-OLL|,eIZ y4aCTOK U T.A.

3.4.7 MbesomeTpuueckum rpacpmk

LleJ'IbIO NOCTPOEHUNA Nbe3OMETPUYHECKOro rpaq)lea ABIIAETCA HarngaaHasd WnncTpaunad

pesynbLTaToB MMAPaBNYECKoro pacyeTa (Hanaao4Horo, NoOBEPOYHOro, KOHCTPYKTOPCKOrO).

OTO OCHOBHOW aHaNMUTUYECKUIA MHCTPYMEHT cneumanucTta no ruapaBnmyeckum pacyeTam
TennoBbiX ceTen. NMbe3oMeTp npeacTtaBnseTr cobor rpadmyeckuii OOKYMEHT, Ha KOTOPOM
n3obpaxkeHbl NMHMM OaBNEeHWA B Mnogarollern u obpaTHOM MarucTpansx TEensoBOW ceTu, a
TaKke npounb penbeda MeCTHOCTU - BOOSMb ONPeAeneHHOro nyTn, CoOequHAILWEro Mexay
cobow aBa NPOM3BOSLHbBIX Y3na TENSIOBON CETU NO HEPA3PbIBHOMY NOTOKY TenmoHocuTens. Ha

NMbE3OMETPUYHECKOM rpachKe HarndgHoO npeacTtaBlieHbl BCE€ OCHOBHbIE XapaKTepPUCTUKU
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pexunma, nory4vyeHHble B pe3yribTare rmapaBiin4ecKoro pacdera, no BCeM y3riaMm 1 ydacTkam
BAOOIb Bbl6paHHOFO nyTn: MaHOMETPUYECKNE OaBlieHnd, NoJiHble N yaeslibHble NoTepn Hamnopa
Ha ydacTKax TENMOBON  CETH, pacnonaraemble [OaBlieHNA B KaMepax, pacxoabl
TennoHocutend, nepenagbl, co3daBaeMbleé Ha HaACOCHbIX CTaHUUAX WU UCTOYHUKAX,

N30bITOYHbIE Hanopbl N T.4.
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PucyHok 3.13 - [be3omeTpuyeckum rpacpuk

LlBeT N CTUNb NNHWIA 3a0aeTcs Nofb3oBaTeNneMm.

B Tabnuue nog rpadmkom BbIBOOATCS ANS KaXOOro y3na CeTM HaMMeHOBaHue,
reogesvdeckasl OTMETKa, BbicOTa MOTpPeduTens, Hamopbl B MogatoleM Ku obpaTHOM
TpybGonpoBodax, BENMYMHA APOCCENMPYEMOro Hanopa Ha wanbax y notpebutenen, norepu
Hanopa Mo y4acTkam TEnnOoBOW CETU, CKOPOCTU ABMXEHUSA BOAbI HA y4acTKaxX TENIOBOM CETU U

T.4. KonuyecTso BbIBOAUMOM MOA4 Fpad)VIKOM VIHq.)OpMaLl,I/II/I HaCTpanBaeTCA MNnosib3oBaTerieM.

3.4.8 PacueTr HOpMaTUMBHbIX NOTEpPbL TEersia Yepe3 U3onALumIo

Llenbio OaHHOTO pacuyeta ABMSETCA onpenerneHne HOPMaTWMBHbIX TEemnoBbiX MOTepb
yepes M3oMAUMIO TpyGonpoBodos. TenmnoBblie NOTepu OnpedensalTcs CyMMapHO 3a rog C

pa3buBkon no mecsauam. MNpocmoTpeTb pesynbTaTtbl pacdeTa MOXHO Kak CyMMapHO Mo BCEW
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TENMOBON CETW, TaK M MO KaKAOMYy OTAErNbHO B3ATOMY WCTOYHMKY TEMNSIOBOW 3SHEprun u
KaxxgoMy LeHTpanbHomy TennoBoMy nyHKTy (LITTT). Pacyet moxeT ObITb BbIMNOMHEH C Y4ETOM

nornpaBoO4HbIX KOC—)Cb(*)VIU,I/IeHTOB Ha HOPMbI TenJ10BbIX NOTEpPb.

Pe3ynbTaTbl BbINOMHEHHbIX pacHETOB MOXHO 3KcnopTuposatb B MS Excel.

3.4.9 «PykoBoacTBo nonb3oBartensa F'MC ZULU»

«PykoBoacTso nonb3osatens MC ZULU» npeacTasreHa rno CCblfike Huxe

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

3.4.10 «PykoBopacTteo nonb3osarena ZULU-THERMO»

«PykoBoacTso nonb3oatens ZULU-THERMO» npeacrasneHa no CCbifike Huxe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 INEKTPOHHAA MOAEJb CYLLECTBYIOLLEA CUCTEMbI
TEMNOCHABXEHMA. 3TAIMNbI AKTYAIIUSALIUU

41 UndopmaumoHHo-rpachmueckoe onucaHme o6bEeKTOB CUCTEeMbl

TennocHabXxxeHus

Ha ocHoBe cyuectBytowen OM ana uenen ee aktyanusauumn beina cosgaHa mogernbHas
Gasza — «ts_2023», B KOTOpOM MNPOBOAMNACb BblIBEPKA C MOCHEOYHOLEN KOPPEKTUPOBKON
NHGOPMaLMOHHO-TPaddNYECKOro onMcaHus CYLLECTBYHOLLMNX 06bekToB CUCTEMBI
TennocHabxeHns ropoga KemepoBo C y4eToM M3MEHeHMW, No AaHHbIM 3aka3uvka (b6asa

aboHeHTOB; 6a3bl TEMMOBbLIX CETEW; CYTOYHbIE BEAOMOCTH).

B alcryanmampOBaHHoﬁ 0ase [OaHHbIX GJ'IeI('FpOHHOIZ mMogenn onncaHbl 1 Npu
HeobXoAMMOCTN LOMOSHEHDI (CKOppeKTI/IpOBaHbI) NacropTHble XapaKTepUCTUKMN BCEX TUMOB
0OBbEKTOB cUCTEMbI TennocHabxeHus. [MonHoTa 3anonHeHnss 6asbl AaHHbLIX MO napameTpam

3aBUCUT OT HalMM4na MCXOOHbIX AaHHbIX Y TENNOCHa0XKaOLLIMX KOMMaHWA.
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4.2 Otnapka v KanMbpoBka 3NeKTpoHHOMU Mmoaenu

B paMKax gaHHOro aTtana ObIfI BbIMOSTHEHDI:

e OTJ1laaKa paGOTbI pacyeTHbIX MartemMmaTtun4eckmnx Monyneﬁ nyTem BblABIEHNA

OLUMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBKka MOAENM C UEnb AOCTUXKEHUSI COOTBETCTBMS  PaCHETHbIX
napameTpoB Modenu (PakTUYeCcKUM napameTpam B OnpeAeneHHbIX pernepHbIX
y3nax CUCTeMbl TennocHabxeHus (Mpu Hanuuum MHdopmMaumMm no pacxopam,
AaBneHusIM BoAbl B Mojalwmx W obpaTHbIX TpybonpoBogax CUCTEMB

TennocHabkeHust Anst pakTUYEeCKoro pexmuma).

Ha oTane oTnagku onekTpoHHOM Moaenu Obin MpoBedeH aHanu3 MONHOThl U

OOCTOBEPHOCTU BHECEHHbIX NCXOAHbIX AaHHbIX.

KannbpoBka mogenn - npouecc uaeHTUMKaLMM W TOHKOW HacTpoMku HabopoB
UCXOOHbIX AaHHbIX TakMm obpasom, 4TOObl oObecneynmTb MakcumarnibHoe npubAumKeHue
pe3ynbTaTOB IMAPaBIIMYECKOTO pacyeTa K (PaKTMYeCcKMM napamMeTpam B onpeneneHHbIX
penepHbIX y3nax CUCTeMbl TennocHabxeHus. [na opraHu3aumm npouecca kannbposku OM
BbIOMPAIOTCA penepHble Yarbl B KaXO0W U3 CUCTEM TENNOCHabXeHWUs, Takne Kak: BbIBOLHOW
KOINMMEeKTop Ha WCTOYHMKE WMWK HAacOCHble CTaHUMKM W/Wnu TEennoBble MyHKTbl U MNpo4vve
3NEMEHTbI TENMOBOM CETU, MO KOTOPbIM WMMEKTCS (PaKTUYEeCKMe AaHHble MO pacxodam

TennoHoCUTENA 1 pacrnonaraemMbiM Harnopam 3a oTonuTenbHbIM nepuog 2022/2023 rr.

OaHMM 13 He3aMeHUMbIX WHCTPYMEHTOB Mpu KanmbpoBKe rnmapaBinYeckon Mogenu
TENSOBOM CeTU  4ABMSEeTCS  Nbe30METPUYECKUA  rpadomK,  MOCKOMbKy  rpaduyeckas
WHTEpNpeTaunsa rmapaBfiMyeckoro pexuma Mo3BONSeT OAHOBPEMEHHO KayYeCTBEHHO U
KONMYECTBEHHO OLEHWUTb MOMpaBKW, KOTOpble HeobXoAMMO BHECTU B pacyeTHy Mogenb,
yToObl OHa Hambornee agekBaTHO MNOBTOpsiNa "rMAPaBIMYECKOE MOBEAEHUE" pearbHOWm

TENnoBoOu CETU B aKcnnyarauun.

Takke AOns BbINOSHEHUS KaJ'IVI6pOBKVI ncnonb3oBaliCb pe3yrbTaTbl MAapaBJINYECKUX
pacyeTtoB Ond J3JIEMEHTOB TENMNOBOA CETU, a TaKke rpacbmquKoe npencrasrneHne

napameTpoB TEMIOHOCUTENS.
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MapannenbHo paboTe ¢ BbIWEONUCAHHbIM  MHCTPYMEHTapuMeM  npoBoAMIach
KOPPEKTUPOBKA M3HAYarlbHO BBEAEHHbIX [aHHbIX MO LUepPOXOoBaToOCTU TPyOONpOBOAOB,
3HAYEHUSIM MECTHbIX COMPOTMBIIEHUA U Np. C UEenbi MNOMNydeHnst MaKkCUManbHOro
COOTBETCTBMS MapaMeTpPoOB pacyeTHOM Mogenu ¢ akTUYeCcKUMM napameTpamn CUCTEM

TennocHabKeHus.

B panbHeliwem paspaboTaHHas 3MekTpoHHasi Modernb WCMoNb3oBaHa B KayecTBe
OCHOBHOTO  WHCTPyMeHTapusi Ans  pas3paboTkyM CLUeHapueB  pasBUTUS  CUCTEMbI

TennocHabxeHusa ropoga Kemeposo o 2033 roga.

Pe3ynbTaTtbl BbINOMHEHHON KannbpOBKM B 3MEKTPOHHOW Mopenu npeactaBneHbl B
cpaBHuTEenbHOM Tabnumue 4.1. pagns  GasoBoro nepuvoga  paspaboTkM  CXeMmbl

TennocHabxeHus (otonutenbHoro nepmnoga 2022/2023 rr.).
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TENNOCHABXEHUSA»

Tabnuua 4.1 — PesynbTaTb! BbINONHEHUA KaNMGPOBKM 3NEKTPOHHOI MOZENM CUCTeMbI TenrnocHabxeHus ropoaa KemepoBo Ans OTONUTeNbLHOro (3MMHero) nepuoaa

MapameTpbl rnapaBnIUyYeCcKkMX peXxMmMoB paboTbl

Mo AaHHBLIM dhakTUYECKOro pexxmma paboTbl

Mo pe3ynbTaTam BbINOMTHEHHOW KanMGpoBKU
3NeKTPOHHOW MOAENMU CUCTEMbI TENIIOCHA0XeHUs

OHEepPromcTo4HMK, B OTONUTENbHbIN nepuog 2022/2023 rr.
MarucTpanbHbIN
BbIBO,
A Rasnenue B nopaiowem/oGparHom Pacxon TennoHocutens B nojatowem Raenenve B nopaiowem/o6paTHoM Pacxop TennoHocutens B nogatowem
TPy6onposoaax, Tpy6onpoBoae, (M°/4) TPy6onposoaax, Tpy6onpoBoae, (M°/4)
(M BoOA. cT./ M BOA. CT.) ’ (mBoA. cT./ M BOgA. CT.) ’
4 as marucTpanb: 149 / 58 4-aq marnctpanb: 1902,7 4-aq marnctpans: 149 /58 4-aq marnctpans: 1915.3
KemT3L, BY-2:80/38 BY-2:1265,4 BY-2:80/38 BY-2:1216,3
bY-3:91/29 bY-3:584,3 bY-3:91/29 BY-3:616,9
HKT3L, 147/43 5958,3 147/43 5913,1
TM-1:83/33 TM-1: 1528,4 TM-1:83/ 33 TM-1: 1564,1
KemP3C TM-2: 82/ 29 TM-2: 1767,3 TM-2:82/ 29 TM-2:1742,8
TM-3: 133 /26 TM-3: 3093,5 TM-3:133/26 TM-3: 3150,4
TM-4:127 /33 TM-4: 4409,2 TM-4:127 /33 TM-4:4219,3
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5 JJNIEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMbI
TEMNMOCHABXEHMUA

MogenvpoBaHMe NEPCNEKTMBHOrO BapuaHTa pPas3BUTMA CUCTEMbI TEMnIoCHabXeHus
(CTpOUTENBCTBO HOBBLIX M PEKOHCTPYKUUST CYLLLECTBYIOLLUMX WCTOMHWKOB TEMSIOBOM 3JHEPruw,
nepepacnpeneneHne TennoBbIX Harpy3oK Mexay UCTOMHWKaMK, onpedeneHne BO3MOXHOCTU
NOOKMIOYEHMA HOBbLIX MNOTPeEOGUTENEn TEnnoBOW SHEPrun, onpeaeneHne onTuMasbHbIX
BapMaHTOB Ka4yeCTBEHHOro W HadexHoro obecrneyvyeHnst TennoBOM JHEpPrner  HOBbIX
notpebutenen u T.4.) OCYLLECTBIISAETCS Yepe3 MEXaHU3M CO34aHus U agMUHUCTPUPOBaHUA
cneumanbHblX  "MogenbHbiX" 6a3 - HabopoOB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KkOHTpONbHOM) Ga3bl AaHHbIX ONMUCaHWS TEMNSIOBOM CETU, Ha KOTOPbIX MOXHO MPOU3BOAUTL

nobble MaHUNynAaunn oes puUCKa UCKas3unTb Uin nospeanTb KOHTPOJIbHYHO 6a3y.

B pesyrnbTare co3gaHunA nepcrnekTMuBHOro BapunaHta B OM B COOTBETCTBUM C MacTtep-
nnaHom ObInM co3aaHbl MoaenbHble 6a3bl, oTpaxarLine nepcnekTnBHble COCTOAHNA CUCTEMbI

TennocHabxeHnsa Ha 2033 rog.

B nepcnekTuBHbIX MogenbHbIX 6a3ax y nnaHnpyemblx K NOAKIOYEHUIO NoTpedbuTenen B

none «Homep_T1l» BHeceH cnegyroLwmi ko
Mn_x, roe
«[MlM» obo3Ha4yaeT akTyanusmMpoBaHHbIA NEPCMNEKTMBHBLIN NOTpebuTerns

«X» - NMOPSAKOBbLI HOMEP B NepcrnekTMBHON 6a3e abOHEHTOB. KOTOpasi NpeacTaBneHa B
Mase 2 MNMpunoxenune 1 (wmndp 32401.0M-MNCT.002.001).

PesynbTaTbl pacyeTa  MNEepCrneKkTUMBHbIX  FMAPaBMANYECKUMX  PEXUMOB  CUCTEMbI
TennocHabxeHna ropoga KemepoBo npeacrtaeBneHa B [okymeHTe «OOGoCHOBbIBaKOLLME
mMaTtepuanbl K cxeme TennocHabxeHus ropoga KemepoBo Ha nepuog o 2033 roga
(aktyanunsauna Ha 2024 rop). Mnaea 4. lNMepcnekTuBHble 6GanaHCbl TENSOBOM MOLLHOCTU
WUCTOYHMKOB TEMMOBOM 3HEPrMM K TennoBon Harpysku. [punoxeHve 1. lNepcnekTuBHblE

rmapaenuyeckme pexmmbl TennoBbix ceten» (wngp 32401.0M-MCT.004.001).
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6 AOKYMEHTbDI No AKTYANIUSUPOBAHHOWU 3JIEKTPOHHOM

MOLAEMU

Mo pesynbtaramMm akTtyanu3auumum SJ'IeKTpOHHOIZ MOAENN CUCTEMbI TennocHabXeHus

ropoaa KemepoBo paspaboTaHbl crieayoLme 4OKYMEHTbI:

HacTosAWwmMn  AokyMeHT - «O6oCHOBbIBalOLWME MaTepuanbl K  CXeme
TennocHabxeHust ropoga Kemeposo Ha nepuog ao 2033 roga (akrtyanusauus
Ha 2024 roa). nmaBa 3. ONEKTPOHHas MoOAernb CUCTEMbl TEMSIOCHAOXEHUSA»
(wmndpp 32401.0M-MNCT.003.000);

«ObocHoBbIBaOLWME MaTepuarnbl K cxeme TennocHabxeHns ropoga KemepoBo
Ha nepwog, 0o 2033 roga (aktyanu3aums Ha 2024 roa). [naBa 3. OnekTpoHHas
Mogenb cuctemMbl TennocHabxeHus. [lMpunoxeHne 1. padmyeckas yacTb»
(wndpp 32401.0M-IMCT.003.001);

«ObocHoBbIBalOLLME MaTepuanbl K cxeme TensnocHabxeHunst ropoga Kemeposo
Ha nepuwog p[o 2033 roga (aktyanmsaumsa Ha 2024 ropg). [naesa 1.
CyuwiecTBytollee nonoxeHne B cdepe NpPOM3BOACTBA, Nepefavn wu
notpebneHns TennoBOW 3HepruM Ans uenem TennocHabtxeHus (Lwmndp
32401.0M-T1CT.001.000). MpunoxeHne 4. CyuwecTBylolmMe rmgpaBnnieckme
peXnMbl TennoBbIX ceTen» (Lwmndgp 32401.0M-MNCT.001.004);

«ObocHoBbIBaOLWME MaTepuarnbl K cxeme TennocHabxeHnst ropoga KemepoBo
Ha nepuwog p[o 2033 roga (aktyanmsaumsa Ha 2024 rop). [haesa 4.
MepcnekTuBHble 6GanaHcbl TENSIOBOW MOLHOCTM WUCTOYHMKOB TEMSOBOM
9HeprMn w1 TennoBoM  Harpy3kum  (wudpp  32401.0M-MCT.004.000).
MpunoxeHune 1. NepcnekTuBHbIE rTMAPaBAINYECKNE PEXUMbI TENNOBLIX CETEN »
(wndpp 32401.0M-ICT.004.001).

Mo pesynbTaramMm aktyanusauumun SJ'IeKTpOHHOIZ MOAENN CUCTEMbI TensocHabXeHus

ropoaa KemepoBo paspaboTaHbl cneaytoLmve MoaernbHble 6asbi:

mogenbHaa 6asa «ts_2023» - akTyanuaupoBaHHas MogenbHas ©6asa no

CYLLIECTBYHOLLIEMY COCTOSIHUKO CUCTEMbI TEMMOCHAGXEHUS;

mMogenbHaa 6asa «ts_2033» - mogenbHble 6a3bl MO NEPCNEKTUBHOMY Pa3BUTUIO

cucTembl TennocHadxeHnsa Ha 2033 rog.
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XapakTepucTuUkM TEMMOBbLIX CETeW CUCTeEM TennocHabxeHua ropoga KemepoBo
npueegeHbl B AokymeHTe «OBoCHOBbIBaOLME MaTepuarbl K cxeme TennocHabxeHns ropoga
KemepoBo Ha nepuog oo 2033 roga (aktyanusauuna Ha 2024 rog). Mnaea 1. CyuwiectBytowee
nonoxeHne B cepe nNpomsBoacTBa, nepegayn n notpebneHns TennoBon aHeprum ons
uenen TtennocHatxeHusy (wndp 32401.0M-MCT.001.000). MNpunoxeHne 2. Tennosbie
cetu» (wndgp 32401.0M-INCT.001.002).
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