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COCTAB PABOThHI

HanmeHoBaHue AOKYyMeHTa

Wndpp

Cxema TennocHabxeHus ropoAcKoro noceneHuns

ropop
BnaroseweHck Pecnybnukn bawkopTtocTaH Ha nepuog 4o

2033 roga (aktyanusaums Ha 2026 rog)

80417.CT-NCT.000.000

ObocHosbigarowue Mmamepuaribl K CXeMe merocHabXXeHus

20po0cKoe0 rnocesieHuUsi 20pod bnazoseuw,eHck Pecnybnuku bawkopmocmaH

Ha rnepuol 0o 2033 2o0a (akmyanusayusi Ha 2026 200)

maBa 1 «CywecTByloulee nonoxeHne B cdepe

npon3BoacTtBa, nnepegadyn w n0Tpe6neH na  Tennosom

SHEepruv Ans uenen TenrocHabXeHns »

80417.0M-ICT.001.000

MpunoxeHne 1 «TennoBble Harpyskm u notpebneHve

TENoBON 3HEPrnn aboOHEHTaMmn»

80417.0M-MCT.001.001

MpunoxeHune 2 «Tennosble cETU»

80417.0M-MCT.001.002

MpunoxeHune 3 «OueHKka HagEeXHOCTM TENNOCHabXeHNA»

80417.0M-MCT.001.003

I'IpmnomeHme 4 «CyLU,eCTByPOUJ,VIe rmgpaBJiMdeCKne pexmmbl

TEnnoBbIX CEeTEeNn»

80417.0M-ICT.001.004

MpunoxeHnune 5 «I paduyeckasn yactb»

80417.0M-ICT.001.005

MaBa 2 «CyllecTBytollee 1M nepcrekTMBHoe notpebnexHve

TEennoBon QHEepPrnn Ha uenn TensocHabXxeHuns»

80417.0M-ICT.002.000

MpunoxeHne 1 «XapakTepucTuka CyllecTBYyWOLEeNn U

I'IepCI'IeKTVIBHOIZ 3aCTpOI7IKVI N TensoBon Harpy3km no

AJIEMEeHTaM TeppuUTopuaribHoOro geneHna»

80417.0M-MCT.002.001

maBa 3 «QnekTpoHHas MoAenb CUCTEM TEMNOCHA0XEeHUs »

80417.0M-M1CT.003.000

aBa 4 «CywecTBylouwme M nepcnekTuBHble OGanaHchbl
TENSIOBON MOLLHOCTM WCTOYHUKOB TEMMOBOM 3HEPrUn un

TENnnoBON Harpysku notTpebutenen»

80417.0M-1CT.004.000

MpunoxeHne 1 «lMepcnekTuBHbIE FMAPaBIMYECKUE PEXMMBI

TenroBbIX CeTen»

80417.0M-MCT.004.001

maBa 5 «MacTtep-nnaH pa3BuUTUSA cuctem

TennocHabKeHunsa »

80417.0M-ICT.005.000

MaBa 6 «CywecTBylowMe M nepcnekTnBHble 6anaHcbl

80417.0M-ICT.006.000
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HanmeHoBaHue AOKYyMeHTa

Windpp

npon3BoAUTESTIbHOCTM BOOONOAroTOBUTESIbHbIX YCTAHOBOK U

MaKCMMalribHOro n0Tpe6neH|/1;| TenJiIoHOCUTENA
TeI'IJ'IOI'IOTpe6J'I$Il0LU,I/1MI/1 yCTaHOBKaMu n0Tpe6V|Tene|?1, B TOM

yucre B aBapUHbIX peXXUMax»

maBa 7 «lMNpepnoxenuns no CTPOUTENbLCTBY,
PEKOHCTPYKLNKN, TEXHMYECKOMY MNEPEBOOPYXKEHUO U (Unn)

mMogepHun3aunm NCTo4HNKOB TennoBoun SHEepPrnmn»

80417.0M-ICT.007.000

MmaBa 8 «[MpegnoXxeHnsa no CTPOUTENbLCTBY, PEKOHCTPYKLNMK

n (MnNn) MmoaepHU3aLMm TENMOBbLIX CETEN»

80417.0M-MNCT.008.000

masa 9 «[lpeonoxeHns No nepeBOAY OTKPbITbIX CUCTEM
TennocHabxeHnsa (ropsiiero BOAOCHAOXEHUS), OTAENbHbIX
Yy4aCTKOB TaKMX CUCTEM Ha 3aKpblTble CUCTEMbI FOpAYeEro
BOAOCHabXXeHNSA»

80417.0M-CT.009.000

maea 10 «[MepcnekTuBHbIE TONNMBHbLIE BanaHCcbI»

80417.0M-MCT.010.000

maBa 11 «OueHka HageXXHOCTU TennocHabXeHUs »

80417.0M-MNCT.011.000

Mpunoxenne 1 «CueHapun pasBUTUA aBapuin B cuctemax
TennocHabXeHusa Npu OTKase 31EMEHTOB TEMNIOBbIX CETEN U
npu aBapUMHbIX pexunmax paboThbl cucTem
TennocHabXeHus, CBA3aHHbIX C NpeKpalieHnem nogayu
TENNOBOW 3HEPrun, ¢ MOOENMPOBAHNEM PEXMMOB paboThl
TaKknx cuctem»

80417.0M-MNCT.011.001

maesa 12 «O6ocHoBaHWE WMHBECTUMLUUMA B CTPOUTENBLCTBO,

PEKOHCTPYKLMIO, TEXHUYECKOE MepeBoopyXeHne u (unm)

80417.0M-ICT.012.000

MOZEPHM3aLNIO»
aBa 13 «MnaukaTopsl pasBuTuUSA CUCTEM
80417.0M-MNCT.013.000

TennocHabxeHusa»
maBa 14 «LleHoBble (TapudHbie) nocneacTBusi» 80417.0M-MNCT.014.000
maBa 15 «PeecTtp €AVHbIX TennocHabXxarLmx

5 80417.0M-MNCT.015.000
opraHusaummn»

MpunoxeHue 1 «["padunyeckas yacTb»

80417.0M-MCT.015.001

maBa 16 «PeecTp meponpusaTuin cxembl TENSTIOCHaABXeHUsS »

80417.0M-MNCT.016.000

maea 17 «3ameyvyaHus 1 NpeanoXeHust K NPOeKTy CXEMb

TennocHabKeHunsa »

80417.0M-MNCT.017.000

maBa 18 «CBogHbIN TOM W3MEHEHUN, BbIMNOMHEHHbLIX B

aKTyanmsanpoBaHHOW cxemMe TensoCcHabXeHns »

80417.0M-INCT.018.000
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1 OBLUEE HA3HAYEHME O3JIEKTPOHHOMW MOQAEJIM CUCTEM
TEMNMOCHABXEHMUA roereoackKoro MOCEJIEHUA roeoa
BJIAFOBELWWLEHCK PECNYBJIUKMN BALWKOPTOCTAH

OnNeKTpPOHHass MofeNb CUCTEMbl TEMnSIOCHaAbXeHMs1 ropoaCcKOro MOCENeHns ropoa
BnaroBeweHck Pecnybnukn BbawkopTtocTaH Ha 6a3e nporpaMMHO-pacyeTHOro Komnnekca
«ZULU» (nanee no Tekcty OM) paspabaTtbiBanack B Liensx:

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

e MoBblWEHNA 3dOEKTUBHOCTU UHDOPMALMOHHOTO obecneyeHns npoLeccoB
NPUHATUS  pelweHnn B  obnactM  Tekywero  (PyHKUMOHWPOBAHUA U
NepCneKkTMBHOMO PasBUTMSA CUCTEMbI TEMNOCHAOXEHNS ropoaa;

e MpOBEOEHMSI €OMHOW MOMUTUKA B OpraHusauumn Tekylwen aOeaTernbHOCTU
npeanpusTMn U B NEPCNEeKTUBHOM Pa3BUTUN BCEN CUCTEMbl TennocHabXeHus
ropoaa;

e obecneyeHns yCTOMYMBOrO rpagoCTPOMTENBHOrO Pa3BUTUS FOPOAa;

e pa3paboTkn Mep O MOBbILWEHUS HaAEXHOCTM CUCTEMbI TEMNNOoCHabXeHUs
ropoaa;

¢ MWHVMMM3aUMM BEPOSTHOCTU BO3HUKHOBEHWSI aBapUMHbIX CUTyauuni B cUCTeMe

TennocHabKeHus.

OneKTpoHHast MOA4ENb NpegHa3HavYeHa a4n1a peLleHns cregyowmx 3agay:

e CO30aHMsi  OOLWIEeropoacKoM  3MEKTPOHHOM  CXEMbl  CYLLECTBYOLIUX U
NEepcrnekTUBHbIX TEMSIOBbIX CeTen M ODBLEKTOB CUCTEMbl TennocHabXeHus
ropogckoro nocerneHusa ropog bnaroseweHck Pecnybnukm bBawkopTocTaH,
NpMBA3aHHbIX K TOMOOCHOBE ropoa;

e ONTMMM3AUMN CYLLECTBYIOLLIEN CUCTEMbI TEMNOCHAOXEHNs (ONTMMM3aLmns
rMapaBinyeckUx PeXMMOB, MOLENUPOBaHME nepepacnpeneneHnsa TennoBblX
Harpy3oKk Mexay WCTOYHMKaMK, onpeferneHne onTuMaribHbiX OMaMeTpoB
NPOEKTUPYEMbIX W PEKOHCTPYMPYEMbIX TEMMOBbIX CETEN W TENnnOCETEBbIX
0OBbEKTOB N T.4.);

e MOAENUPOBaHUS NnepcrnekTUBHbIX BapMaHToB passuTuAa CUCTEMDbI

TennocHabXxeHus (CTpOI/ITeJ'IbCTBO HOBbIX WU PEKOHCTPYKUUA CYLLECTBYHOLLUNX
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WCTOYHMKOB TEMMOBOW 9Hepruu, nepepacnpeneneHne TennoBbliX Harpysok
MeXOy WCTOMHWKamuK, onpegeneHne BO3MOXHOCTM  MOOKIIOYEHUS  HOBbIX
notpebutenen TENNOBON 3HEPrMn, ONpedeneHne OnTUMarbHbIX BapuaHTOB
Ka4eCTBEHHOrO W HaOeXHOro obecrneyeHnst TEMNNOBOM 3HEpPrmen HoBbIX
notpebutenen n T.4.);

e OnepaTtnmBHOIO MogenMpoBaHus obecne4veHus TENnoBomn 3Heprmen
notpebutenen Npu aBapunHbIX CUTyauunsXx;

e 0OMepaTUBHOIO MOMyYeHUss UH(OPMALMOHHBLIX BbIOOPOK, CMPaBOK, OTYETOB MO
cucTeMe B LEenoMm Mo cucteme TensiocHabXeHus ropoga U no oTAaeribHbiM ee
anemMeHTam;

® MOHUTOPWUHT PasBUTUS CXEMbl TEMMOCHAOXEHNsT ropOACKOro MOCEneHus ropos
BnaroBeweHck Pecnybnuku bawkopTocTaH;

e obecneyeHve exerogHoM akTyanu3aumm CXembl TenroCHabXeHUs ropoAcKoro
nocerneHus ropog bnaroseleHck Pecnybnukn balwkopTocTaH B COOTBETCTBUM
¢ ®3-190 «O TennocHabxeHnm» 1 MNMoctaHoBneHnem lMNpasutensctea PO Nel54

«O TpeboBaHUAX K cCxemam TenrocHabXeHus, NopsiaKy WX paspaboTku wu

yTBEPXOAEHUAN.
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2 AKTYANMU3ALUA 3NIEKTPOHHOM MOAENU CUCTEMDI
TEMNMOCHABXEHMUA roeroackKoro MOCENEHMA roeon
BJIArOBELWWEHCK PECNMYBJIMKU BALWLWKOPTOCTAH

B pamMKax akTtyanunsaunn CXembl TEnnocHabXXeHnst B 4acTu SﬂeKTpOHHOVI mMoagenu

BbINOJTHEHbI CleayLine pa6OTbIZ

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

opraHusauun;

e BblBEPKA W COOTBETCTBYIOLLIAA KOPPEKTUPOBKA MOAKMOYEHHbIX NOTpedbuTenen B
COOTBETCTBMM C MpeaocTaBneHHbIMM 6a3zamyn abOHEHTOB TennocHabXKatoLmx

opraHusauun;

e KanubpoBKa 3NIEKTPOHHOM MOAENN No (aKTUYECKUM [AaHHBIM M3 CYTOYHbIX

BEOMOCTEN UCTOYHMKOB TEMNITOBOM SHEPIUN.

AKTyanuM3npoBaHHas 9neKkTpoHHas MOAenb CUCTeMbl TennocHabXeHust ropoACKoro
nocenexus ropog bnaroseweHck Pecnybnukn balwwkoptoctaH obecneymBaeT BblMOMIHEHME
BCeX TpeboBaHUKW, NpeabsBrsieMblX K ONEKTPOHHbIM MOAENsIM B COOTBETCTBUM C
MoctaHoBneHnem [lpaButensctea PO Ne 154 ot 22.02.2012 «O TpeboBaHUSAX K CXemam

TennocHabXkeHus, NopsiaKy MX pa3paboTku 1 yTBepxaeHus» (aanee MNoctaHoBMNeHWE):

a) rpadmyeckoe npeactaBneHne oO6bekToB CUCTEMbI TEMNOCHADXEHUS C NMPUBS3KOM K
Tonorpadonu4eckonn OCHOBE MOCESIEHUs, ropoda W C MOMHbIM TOMOSTIOrMYECKUM OMNMUCaHNEM

CBSA3HOCTWN OOBEKTOB;
6) nacnopTu3aumo O6bEKTOB CUCTEMbI TEMNSTOCHAOXEHWS;
B) NacrnopTM3aumIo N ONncaHne pacveTHbIX EAMHUL, TEPPUTOPUANbHOIO AeneHuns;

r) rMAapaBAMYeCcKNn pacyeT TEMNSOBbLIX CETEN NoOOM CTENEHN 3aKONbLIOBAHHOCTH, B TOM
yucne rmapaBfIMHECKUA PacyET NpPU COBMECTHOM paboTe HECKONbKMX UCTOMHWKOB TEMOBOW

SHEeprmm Ha eanHyro TensioBytO CETb;

,El,) mMoagennpoBaHne Bcex BUOoB HepeKﬂIOquMVI, ocyLlecTBndeMblX B TEMNOBbLIX CETAX, B

TOM YHucne nepeKmoqum?l TENNOBbIX HArpy3oK Mmexxay NCTOYHUKaMn TennoBou SHEepPrnu;

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

TeppuTopuanbHOMY NpU3HaKy;
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X) pacyeT noTepb TENSI0BON SHEPruM Yepes U30NALMI0 U C yTedKammn TenroHoCUTenNs;
3) pacyeT nokasarenen HageXXHOCTN TENJTOCHAbXXeHS;

n) TPynNnoBble W3MEHEHUS] XapaKTEPUCTUK OOBLEKTOB (Yy4acTKOB TEMMOBbIX CETEN,
notpebutenen) no 3agaHHbIM  KPUTEPUAM C  LENblo  MOLENUPOBAHUSA  PasfmnYHbIX

NnepcneKkTMBHbIX BapnaHTOB CXEeM TennocHabXeHns;

K) CpaBHUTESNbHbIE NbE30OMETPUYECKME rpadmkn AN pa3paboTky M aHanmsa cueHapues

NepcnekTMBHOro pa3BUTnA TenJ10BbIX ceTen.

B pamMmKax aktyanumsaunn CXembl TennocHabXeHnst B 4acTu SﬂeKTpOHHOﬁ moaenu

BbIMOJTHEHbI CliegytoLline pa6OTb|:

e co3faHne mopenbHon 6asbl — «ts_2025» - akTyanusvMpoBaHHasi MoAernbHas

6a3a No CyLLEeCTBYOLLEMY COCTOSIHUIO CUCTEMbI TEMMOCHaGXeHUs

e BblBEPKa U COOTBETCTBYHOLWAA KOPPEKTUPOBKaA TPACCUPOBKU U XaPaKTEPUCTUK
TENNOBbIX CeTen o npegoctaBneHHbIM  AJaHHbIM TennocHabXaroLLmnx

opraHusauum;

e BblIBEPKa U COOTBETCTBYHOLAA KOPPEKTUPOBKA NMOAKITHOYEHHbIX n0Tpe6|/|Tene|7| B
COOTBETCTBUM C NpenocTtaBii€HHbIMA Gazamn abOHEHTOB TennocHabXaroLmx

opraHusauum;

° KaJ'II/I6pOBKa 3]'IeKTp0HH0[71 moaenn no (baKTI/I‘-IeCKI/IM OdaHHbIM W3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMNSIOBOM SHEPrun,

e B COOTBETCTBUM C MacTep-rnjiaHOM co3gaHune HepCHeKTMBHOVI mMopgenbHon 6asbl

Ha nepuopg oo 2033 roga — «ts_2033»

e [ipoBedeHne runapasritdecknx pacyeTtoB AJid  OuUueHKNM NepCrnekTuBHOro

COCTOSIHUSA cucTeMbl TenniocHabxeHusa go 2033 roaa.
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wue nono>xxeHunA

B kayectBe 6a3oBOro nporpaMMHOro obecrnevyeHus AN peanu3auum  co3gaHus
OnNEKTPOHHOW MOAENN CUCTEMbI TENMOCHabXeHus ropoda MCMNonb3oBasncs MporpaMmHoO-
pacyeTHbIn kKomnneke ZULU.

B naHHOM pasperne npeacraBneHo KpaTkoe onncaHne OyHKLMOHaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoAyfen nporpaMmMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ans
akcnnyataummn IM:

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

e WHCTpPYMEHTanbHas reonHdgopmaumnoHHas cuctema MMC Zulu;

e MaKeT pacyeToB ceTen TennocHabxeHus ZuluThermo;

3.2 Cepeep reomHcpopmaumoHHon cucremsl Zulu

ZuluServer - cepsep [MIC Zulu, npegocTaBnAloOWMN BO3MOXHOCTb COBMECTHOM
MHOrononb30BaTeNbCKko paboTbl C reodaHHbIMW B FOKarbHOW CEeTU U rnobanbHon ceTu
NHTepHer.

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

Takke eCTb BO3MOXHOCTb pasrpaHuynTb OOCTYN K OaHHbIM MeXay Morib3oBaTtensmu.
Cuctema naponen v npas No3BoMseT NpegocTaBNATb Pa3HbIM MONb30BaTENSAM PasfnNyHble
BO3MOXHOCTU U OrpaHuU4eHns ans goctyna n paboTbl C AaHHBIMMU.

MMC Zulu, coxpaHsisi Bce BO3MOXHOCTU HacTonbHon Bepcumn MMC, nmeet BCTPOEHHbIN
KnNuneHT ZuluServer 1 MOXeT OTKpbIBaTb KapTbl, CIION, NPOEKTbI U ApyrMe AaHHble Zulu Kak ¢
NOKarbHOW MaLlUWHbI, TaK U C yaaneHHoro KOMneloTepa, rae ycraHosneH ZuluServer.

Ons Toro, 4ytobbl NoaknuMTbCs K cepBepy ZuluServer [OCTaTovHO ykasatb ero IP
agpec, NnMbo MM KOMMbioTepa B FOKanbHOM CETU UMK Xe UMSA OOMEHa, ecrnn cepsep

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

3.21 OcobeHHocTU ZuluServer

Adpecayusi 0aHHbIX

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
Tvna «C:\Zulu\Buildings.b00» wunu ceteBbim Buaa «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyna e K [aHHbiM Ha cepBepe, Zulu nonb3yetcs agpecom pecypca URL (uniform
resource location) Buaa «zulu://server/buildings.zl». MogobHo TOMy, Kak Beb-6paysep
ucnonb3yet URL ansa goctyna k ctpaHuuam seb-canta, N'MC Zulu ncnonb3yet ceon Tvn URL

ANA agpecauun K AaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioee ¢ pa3Hbix cepeepoe
MC Zulu naet BO3MOXHOCTb paboTaTb O4HOBPEMEHHO C KapTaMu U CNOSIMU C pa3HbIX
CepBepOB M HakNaabiBaTb B OQHOW KapTe CIou C JIoKarnbHOW MaLUWHbI 1 CIoW C cepBepa apyr

Ha gpyra B NPOM3BOSIbHOM MOpPSiAKe.
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Hanpumep, Ha kapTy MEeCTHOCTW B BUAE CIOEB, 3arpy>KeHHbIX C yAarneHHOro cepsepa
(monyctum, n3 WMHTepHeETa) MOXHO HaNOXWUTb MNfaH NpeanpusaTus ¢ cepBepa [aHHOro
npeanpuaTnsi, a NoOBepX PacnonoXuTb CXeMY UHXEHEPHBIX KOMMYHUKaLMIA, PacnoNOXEHHYHO

Ha KIMMEHTCKOW MaLluHe.

MHozononb3o0eamesibckoe pedakmuposaHue
ZuluServer naer BO3MOXHOCTb OOHOBPEMEHHOrO PEenaKTUPOBAHUS OOHUX U TeX Xe
rpadpmyeckmx M TabnMuHbIX AaHHbIX HECKONbKMMMK Mnorb3oBatensmu. [Mpu aTom Beaetcs

HE3aBUCUMbIN OIS KAXXO0ro nosib3oBartesnsi XypHan oTKkarta.

Aemomamu4eckoe o6HoeIeHuUe Kapmbli
|_|pI/I M3MEeHeHN AOaHHbIX OAHMM W3 KIMMEHTOB, cepBep oroBewaeTr BCeX KIMMEHTOB,
NorNb3YHLNXCA B OaHHbIK MOMEHT 3TUMW AaHHbIMW, 4TO npnuBOoaAUT K aBTOMaTU4eCkomy

OOHOBNEHWNIO AaHHbIX Ha KapTe.

IMy6nukayusi 0aHHbIX

ZuluServer cnnaHuMpoBaH TaK, 4TOObl [AaTb BO3MOXHOCTb ObICTPO M 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 BPYYHYO HACTPOUTb CCbINKM Ansi cepBepa ZuluServer n faHHble CTaHOBSATCS
AocTynHbiMu B ceTu. NogobHo Beb-cepsepy, cepBep Zulu no 3anpocy C KIMMEHTCKOro MecTta

HY>XKHOro pecypca npenocTaBUT AaHHbIe, COMOCTABINEHHbIE C 3TUM PECYPCOM.

AOMuHuUcmpuposaHue OaHHbIX

ZuluServer npeaocTaBnsieT BO3MOXHOCTb pasrpaHnyuTb A0CTYN K AaHHbIM U Ha3HaYnTb
pasnuyHble npaBuna M npaea AocTyna K HUM. MOXHO NpeaocTaBUTb Kak aHOHUMHBIN
AOCTyNa K AaHHbIM A 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 paborarb ¢ AaHHLIMK cepBepa no cneumndukaunam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) 1 WFS 1.0.0 (Web Feature Service) paspaboraHHbimm OGC

80417.0M-1CT.003.000
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(Open Geospatial Consortium).

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

Web-cnyx6a WFS obecneunBaeT 4OCTYN K BEKTOPHOW M CEMAHTMYECKON MHdOopMaLnn

cepBepa Ansi KNMEHTOB, NoAAEPKMBaOLMNX AAaHHYH0 cneumnduKauuto.

lMpocmpaHcmeeHHbIl ¢puribmp Kk OaHHbIM

MNpaBa gocTyna K cepBepHbIM AaHHbIM AN NOfb30BaTENsa UK rpynnbl Nonb3oBaTenen
MOXHO OrpaHuynTb 06nacTblo, 3a4aHHON NPOCTbLIM UM COCTABHBIM NOSTIUTOHOM.

Ecnn BBegeHO Takoe orpaHuyeHve, TO Monb3oBaTeflb CMOXET OoTobpaaTb Cnou u

ornepupoBaThb AaHHbIMW TONbKO B Npeaenax ykazaHHo obnacTtu.

Aemopusayusi Windows
Mpu coeanHeHnn ¢ ZuluServer BO3MOXHO MUCMNOSMb30BaTh y4eTHble cBeageHns Windows
Ans aBTOpM3auMM Nonb30BaTeNs Ha cepBepe, Kak 3To AenaeTt, 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 cucTtema Aans Cco3gaHus
3MNEKTPOHHbIX KapT, MIaHOB M CXeM, WHAOPMAaLMOHHO-CMPABOYHbIX CUCTEM, BKIOYas

moaennpoBaHmne NMHXeHEpPHbIX KOMMyHVIKGLI,VIVI N TPAHCNOPTHbIX CUCTEM.

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

pacTpoBOM BMAE, aHal1M3a UX TONONOormn n nx cBA3n C CEMaHTU4ECKUMIA 0aszamu gaHHbIX.

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

pasnunyHblie TeMaTndeckme KapTbl, OCYLLECTBIATb 3KCNOPT N UMNOPT AaHHbIX.

MC Zulu nossonsieT MMNOPTUPOBaTb [AaHHble W3 Takux nporpamm kKak Maplinfo,
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AutoCAD Release 12, ArcView. B pesynbTtate nmnopta 6yayT nonyyYeHbl BEKTOPHbLIE CIOU C
rotoBbiMM OOBbEKTaMK, MPU 3TOM BCE XapPaKTEPUCTMKKU, TakMe kak macwtad, UBET M npoyne
Oyaoyt 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 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 WCMOMNbL30BaTbLCA ONUCaTeNnM pacTpoBbiX OOBHLEKTOB B

dopmatax Mapinfo n OziExplorer.

"eonHdopmaumoHHaa cuctema Zulu no BHELHeEMY BMAY 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 reorpaduyeckmx cuctemax KoopavHart m
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 rpathnyeckoro peaakropa;

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

e C MOMOLLbKO CO3aBaEMbIX BEKTOPHbIX CNOEB C COBCTBEHHLIM BUHAPHBIM hopmaTom,
obecneunBalOLMM  BbICOKYKD CKOPOCTb paboTbl, BEKTOPU30OBaTb pPacTPOBbIE
n3obpaxeHus;

e MpW BEKTOpU3aLMM WCMONb30BaTb KaK MNPUMUTMBHblE OOBEKTbI (CMMBOSbHbIE,
TEKCTOBblE, JNWHENHblE, NNOWaAHble) TaKk M TUMOBble OOBLEKTbI, OMWCbIBAEMbIE
CaMOCTOATENbHO B CTPYKTYPE CIos;

e pabotatb C CEMaHTUYECKUMW [OaHHBbIMW, MNOAKHYAEMbIMW K CrOK W3 BHELUHWUX
ncrodHmnkos 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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e BbINOMHATL 3aNpPOChl K 6azam AaHHbIX C OTOBpaXXeHNEM pe3yrbTaToB Ha KapTe (Mouck
onpeneneHHon MHhopmaunn, HaxoXKaeHNne CyMMbl, MakCMManbHOro, MMHUMaribHOro
3Ha4yeHus, n T.4.);

e BbIMOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO 0O6beKkTam KapTbl B COOTBETCTBUWM CO
cneundmkaumnamm OGC;

e cosgaBaTb Mogenb pernbeda MECTHOCTU M CTPOUTb Ha €€ OCHOBE M30fMHUM, 30HbI
3aTonsneHns Npodunm n pacTpbl penbeda, paccunTbiBaTb Nnowaam n o6bLemMbl;

e 3KCMOPTMPOBATb [aHHble M3 cemaHTudeckon 6asbl unu pesynbTatbl 3anpoca B
3neKTpoHHYt0 Tabnuuy Microsoft Excel unu ctpannyy HTML;

e [IporpaMMHO MM NO CEMaHTMYECKMM AaHHbIM CO3aBaTb TEMATUYECKNE pacKpacky, C
MOMOLLIbHO KOTOPbIX MEHSETCHA CTUIb OTOBpaKeHMs1 06 bEKTOB;

e BbIBOOWTb AN BCEX OOBLEKTOB CIOSA HaanuMcu unm GMpkn, TEKCT HaAMMCKU MOXET Kak
OpaTbCs U3 cemaHTM4eckon 6asbl AaHHbIX, TaK 1 NepeonpeaenaTbCa NPOrpaMmmMHo;

e oTOOpakatb  0ObekTbl cnos B dopmare nceego-3D  no3BonsiOLEM
BM3Yyanun3npoBaTbCs OTHOCUTENbHbIE BbICOTbl OOBEKTOB (HaNpUMep, BbICOTbI 34aHUN);

e co3gaBatb W UCMONb30BaTb OMONMOTEKY rpacdu4ecknx INEMEHTOB CUCTEM
TENnnoCHAbXeHNs1 N PEXUMOB UX PYHKLMOHMPOBaHUS;

e CO3[aBaTb pPaCYETHbIE CXEMbl MHXEHEPHbIX KOMMYHMKAUMIA C aBTOMAaTUYECKUM
dopMUpPOBaAHMEM TOMONOrMN CETU U COOTBETCTBYHOLLMX 6a3 AaHHbIX;

e V3MEHSITb TOMOMOrNK0 CETEN U PEXUMbI PAbOTbI €€ 3NEMEHTOB;

e peliaTb TOMNOMOrMYeckme 3agadn (M3MeHeHne CoCTosIHUSA OOBLEKTOB (NEpPeKoYeHNs),
MOUCK OTKIMOYaKLWMX YCTPOMUCTB, MOUCK KpaTyauwmx MyTen, MNOUCK CBSA3aHHbIX
06bEKTOB, MOUCK KOnew);

e Ansi ObICTPOro MEpPEMELLEHUA B HY)XHOE MECTO KapTbl YCTaHaBNMBaTb 3aKNagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpedeneHHbIM MacluTabom OoTobpaKeHus u
3aknagka Ha onpegeneHHbin obbekT crosi (BecbMa YAoOHO, ecrniv OObekT -
OBVDKYLLIMIACA MO KapTe));

e C TMOMOLIb MNPOEKTOB pacKpbiBaTb CTPYKTYpy TOrO WAM MHOro OOBLEKTa,
N306paKEHHOr0 Ha KapTe CXeMaTU4Ho;

e CO34aBaTb MaKeTbl NevaTu;

e MMMNopTUpoBaThb rpacdudeckme gaHHble n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

e OKCropTupoBaTb rpadmnyveckne gaHHble 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 OOCTYNM K AaHHbIM 4epe3 OObeKTHy Moaenb AJs
HanncaHusi Co6CTBEHHbIX KOHBEPTEPOB;

e co3faBaTb COBCTBEHHbIE NPUNOXKEHNUS, paboTatoLume nog ynpasneHvem Zulu.

3.3.11 Opranmsaumna rpachmueckKkux gaHHbIX

paduyeckne pOaHHble OpraHu3oBaHbl nocnovHo. Cron  sBRAseTcs  OCHOBHOW
WHOPMAUMNOHHON  eauHuuen cuctembl. Kaxabih oObekT cnosi MMeer  YHUKarnbHbIn

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

e BEKTOPHbIe Crou;
e pacTpoBble Crow;
e crnov penbeda;

e cnouv WMS (Web Map Service).

BekmopHble criou

BekTopHble crion umeroT CoOCTBEHHLIN BUHAPHbIN hopmaT AaHHbIX, YTO obecnevnBaeT
BbICOKYKO CKOPOCTb paboTbl rpadumyecknmx U TOMorormdeckux anroputmoB. Wmeetcs
BO3MOXHOCTb MPOrpaMMHOro AocTyna K AaHHbIM Yepe3 OObEeKTHYH Modenb AN HanucaHus

COBCTBEHHbIX KOHBEPTEPOB.

O6beKkTbl BEKTOPHOIO Crost AEeNATCS Ha NPOCTble (MPUMUTUBBI) U TUMNOBLIE

(knaccudmumnpoBaHHble 0O6bEKTHI).
MpUMUTUBLI MOTYT ObITh:

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

e nnowagHble (KOHTYPbI, MOMNMKOHTYPbI).

TunoBble 0OBLEKTbI ONUCHLIBAIOTCA B OMONMOTEKe TUNOB 00bekToB. Kaxabi Tun
OMNUCbIBAET NOWAAHOW, IMHENHbIN UMW CUMBOJSIbHBIN TUMOBOW rpadnyeckmii 00bLEKT, MeeT

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

Kaxoblh TN  OObekTa MOXET WMMETb HECKONbKO PEXMMOB, KOTOpblE MMET
nonb3oBaTenbCKOe HasBaHve, W 3a4aloT PasfyHble Crnocobbl OTODOPaXKeHMsI [aHHOro

TUMNOBOro OObEKTA.
TunoBble 06LEKTbI MOTyT ObITh:

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

e nrowagHble (KOHTYPbI, MOMIMKOHTYPbI).

ATpUOYTMBHbIE UMM CEMaHTUYECKNE AaHHble BEKTOPHOrO CIosi XPaHATCA BO BHELLUHEM
WCTOYHUKE [aHHbIX U MOAKIMOYATCS K CIOK0 Yepe3 COOCTBEHHbIN onvcaTernb 6a3sbl AaHHbIX. K
OZIHOMY CIOK MOXET OblITb MOAKIOYEHO MONEPEMEHHO NMPON3BOITBHOE YMCIIO CEMaHTUYECKNX
6a3 AaHHbIX. MpUMUTMBLI MOMb3YHTCA OOLIEN cemaHTMyeckol 6a3oil JaHHbIX, TUMOBbIEe
0ObekTbl - COBCTBEHHOWN AN Kaaoro Tuna (ogHako Ansi pasHbiX TUIOB MOXHO MOAKIOYUTDL

OOHY 1 Ty xe 6a3y).

Pacmpoesie criou

PacTtpoBbiM crioem MoOXeT ObiTb MO0 OTAENbHbLIN PacTpoBbIM 0OBLEKT, NIMBO rpynna
pacTpoBbix 06bEKTOB. PacTpoBas rpynna MOXeT cogepXaTb Npon3BoSibHOe YMCIO PacTpPOBbIX
0OBbEKTOB UIM BMOXEHHbIX PacTpoOBbIX rpynmn. YMCrno pacTpoB B CrOe OrpaHUYeHOo NuLlb

AVCKOBbIM NPOCTPAHCTBOM (Zulu cripaBnsieTcsl ¢ NofieM 13 HECKOSbKUX ThICSY pacTPoB).

MopoepxmBaemble popmatbl pacTpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.
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3.3.1.2 Pabora ¢ cucremamm KoopaMHar M Kaprorpacdpmueckumm

nmpoeKuuamm

Fpaq)vlqecme OaHHble MOryT XpaHUTbCA B pPasfiMdyHbIX CUCTEMax KoopauHat wu

OTO6pa>KaTbCFI B pa3JyiN4HbIX MPOEKUUNAX TpexmepHon NOBEPXHOCTU 3eMnnm Ha NoCKOCTb.

Cuctema npeanaraet Habop npenonpeneneHHbIX cucteM koopauHat. Kpome Toro
nonb3oBaTernb MOXET 3af4aTb CBOK CMUCTEMY KOOpPAWHAT C UHAMBMAYANbHLIMU NapaMmeTpamm

ANs nogaep>XMBaeMbliX CUCTEMOM MPOEKLINIA.

B yacTHOCTM 3Ta BO3MOXHOCTb MO3BOMAT, NPU M3BECTHbIX MNapameTpax (Kno4vax
nepexona), NPUBA3bIBaTb AaHHbIE, XPaHSLLUMECS B MECTHOW CUCTEME KOOpAMHAT, K OAHOW M3

rnobanbHbIX CUCTEM KoopAuHar.

[laHHble MOXHO NepenpoeLmpoBaTb U3 OAHOM CUCTEMbI KOOPAMHAT B APYrYIO.

3.3.1.3 OpraHunsaumsa ceMaHTUYeCKNX AaHHbIX

CemMaHTMYecKkMe AaHHble MNOOKMNIYalTCA K CHOK U3 BHELWHUX UCTOYHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

(ADO) yepes onucarenu 6a3 AaHHbIX.

I'Ionyanb OaHHblE€ MOXXHO U3:

e Tabnwuy Paradox, dBase, FoxPro;

e Microsoft Access;

¢ Microsoft SQL Server;

e ORACLE;

e papyrune nctovHmkn ODBC nnn ADO.

Umnopm/akcnopm GaHHbIX
Bo3MokeH MMMOPT/aKCNOPT AaHHbIX B crieayroLme opMarThi:

¢ Mapinfo MIF/MID;

o AutoCAD DXF;

e Shape SHP;

e JkcnopT KapTbl (Windows Bitmap (BMP));
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e OkcnopT cemaHTnyecknx aaHHblx (Microsoft Excel, HTML, TekcToBbIn dhopmar).

3.3.14 MpepacraBneHve paHHbIX Ha Kapre

KapTta moxeT copepxaTb MpPOM3BOSIbHOE YMCIO rpaddMHECKUX CIOEB - OOHU U Te Xe
rpacpmyeckne criom MoryT ObiTb MOMELLEHbl B pasHble KapTbl C Pa3HbIMM HacTponKamu
oTobpaxeHusi. Kapta nmeeT BO3MOXHOCTb 3afaHns Nonb30BaTeNbCKOro MMeHu, LuBeta oHa

MU MacLTabHOW CEeTKU.

[laHHble, XpaHSALUMXCS B pasHbIX CUCTEMAX KOOpPAWHAT, MOXHO OTobpaxaTb Ha OaHOW
KapTe, B OOQHOM U3 KapTorpaduyeckmx npoekuuii. MNpu aTom nepecyeT koopauHaT (ecnv oH
TpebyeTcs) U3 ogHOro gatyma B APYro 1 U3 Of4HOM NMPOEKUUM B APYrylo Npou3BoauTcst npu

oTobpaxeHun "Ha nety".

MPUMUTUBLI MOTYT UMETb MHAMBUAYAlbHbIE CTUNM OTOBPaXKeHUst (LiBET, CTUSb, TOMNLMHA
NWHWIA; UBET U CTUMb 3anvBKW; MUKTOrpaMma; cdopmat TekcTa). TUnoBble OObEeKTbl UMET
CTWIb B 3aBMCMMOCTU OT pexuMa (COCTOSIHUS), KOTOpbI onpenensieTcs B GUGnMoTekn TMNoB
06bekToB cnosi. CTunb NPUMUTUBOB MOXET NepeonpeensTe KapTol - Ans BCeX NpUMUTBOB

MOXHO NPpUHYOUTENbHO 3a4aTtb OOUH CTUIb.

CTunb OOBLEKTOB MOXHO MEHSATb C MOMOLLLIO TEMaTU4eCKUX pacKpacok. I'IpM 9TOM

packpacka MOXeET ObITb CO34aHa No CEMaHTUYECKUM SaHHbIM UIu nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOOAWUTb AONsi BCEX OOBLEKTOB Crosi Haanucu unu oupku. TekcT
Hagnucn MOXeT bpaTbCs M3 cemaHTM4eckon 6asbl AaHHbIX. TEeKCT Haamnucu Takke MOXeT
nepeonpenensteCa NpPorpamMmHoO. BupkM reHepupytoTcs aBTOMaTUYecku, HO MOrYT MOTOM

paccTaBIATbLCA Morib3oBaTerieM B Hy>KHOE pacrnosioXeHne n B Hy)KHOIZ opueHTauunn.

[ns 6bICTpOFO nepemMeLlleHna B Hy>kKHOe MeCTO KapTbl MOXHO YyCTaHaBlIMBATb 3aKIadKW.

3aknagka Ha TOYKY Ha MECTHOCTU C oripeaerieHHbIM MacLuTabom OTO6pa)KeHI/IFI.

KapTy MOXHO neyaTtaTtb C pasnuyHbIMK ONUUSIMU (HA OOHOW CTPaHULLE WUIN HECKONbKMX
CTpaHuuax, B 3agaHHOM Maclitabe unu Bnucae B 3adaHHble rabapuTbl, HA CTpaHMUax Ons

nocrenyoLen CKnemkn n T1.4.).
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3.3.1.5 Opranmsauuna Kapr

MmeeTca BO3MOXHOCTb YOOOHO oOpraHuM3oBaTb KapTbl, OObeAMHEHHble ObLen
TemaTtmkon. COBOKYMNMHOCTb KapT, 00beauHEHHbIX 0OLMM NOMb30BaTENbCKUM MMEHEM U, €CIU
TpebyeTcs, HAbOPOM MepapXMYECKNX CBA3EN Mexay 3TMMMK KapTamu, npeactaBnsieT cobon

NPOEKT.

B pamkax npoekTta kapTbl MOXHO CBA3bIBaTb MexXay COOOM C MOMOLLbIO MMMEPCCHISNOK.
['vnepccbinka onpegensietcss or obbektTa B O4HOM KapTe K OPYroM KapTe C yKasaHuem

MeCTOPacCnoyioXeHNA n mMaciTaba.

3.3.1.6 PepakTupoBaHue o6bekToB

[ns penaktnposaHuna  BBoOa 0ObeKToB npenycMoTpPEHbI.

e BO3MOXHOCTW BBOOA N pedaKTNpoOBaHUNA:

BBOZ, C 9KpaHa MbILLKOW

— BBOf NO KooOpAMHaTaM C KnasuaTtypbl

— TpaccupoBKa JIMHUN

— aBTO3aMblKaHWe KOHTYpOB

— Bblpe3ka/konnpoBaHne/BcTaBka - oyonupoBaHue

— MOBOPOT OOBbeEKTA.

onepauun oTMeHbl/Bo3BpaTta genctaust (Undo / Redo).

penakTupoBaHue rpynmnbl 06bEKTOB:
— ypaneHue - NepeMeLL,eHmE;
— aybnupoBaHue;

— MOBOPOT - Bblpe3ka/konnpoBaHne/BCTaBKa.

penakTMpoBaHUeE 3reMeHToB obbekTa:
— nepemMeLleHne/yaaneHme/BcTaBka y3nos;
— nepemelleHune/yaaneHme pebep;

— pa3bueHune yqactka CUMBOSIbHbIM OO LEKTOM.

TpaHcdopMauums.

3.3.1.7 BeKkTopHbIe OBeprieMHble onepaumum
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OBepnen - onepaumsa HanoXeHUss Apyr Ha gpyra asyx unu 6oree crnoes, B pesynbrare
KoTopomn obpasyeTtcs OaVH NPON3BOOHbIN CNow, coaepaLlmnn KOMMO3UL Mo
NPOCTPAHCTBEHHBLIX OOBEKTOB MCXOAHbIX CIIOEB, TOMOMOMMI0 3TOM KOMMO3MLMK U aTpubyThl,

apudMeTUYECKM NN NOrMYECKU NMPON3BOAHBIE OT 3HAYEHUI aTPUOYTOB UCXOAHBIX O6BHEKTOB.
MopaepkvBatoTCs CreaytoLLme BEKTOPHbIE OBEpIieliHble onepaLui:

e 00beanHeHne 06bEKTOB € HacnegoBaHuem ID (YHUKanbHOro naeHTudmkaropa);
e pasbeanHeHne O0BLEKTOB;

e paspgerneHne ogHoro oGbekTa rpynnov O6bLEKTOB,

e Bblpe3ka U3 ogHoro obbekTa obnacTu rpynnbl 06GbLEKTOB,

e oOTpe3aHne obbekTa BHe 06nacTu rpynnbl ApYrmx O6bEKTOB;

e Y3rI0BaHMUE;

e BydepHble 30HbI;

® [OCTpPOEeHNE KOHTYPOB MO CETU.

3.3.1.8 KoppexkTupoBka pacrpos

B cucteme peanusoBaHa KOPPEKTMPOBKA pPacTPOBbIX halinoB, coaepXalmnx
CKaHMPOBaHHYID C MIaHLWETOB TOMOOCHOBY. KOppEeKTMpoBKa WCKaXKEHWA CKaHMPOBaHUS
NPOU3BOANTCHA MO TOYKAM pacTpa, KOOpAUHATbl KOTOPbIX M3BECTHbL. Kak MUHUMYM [OMKHbI
ObITb M3BECTHbI YETbIpEe TOUKW, ONpeaensioLmne yribl NnaHLeTa.

Mpoueaypa KOPPEKTUPOBKM CO3AaET HOBLIN PacTp, Yribl KOTOPOro COBMaAaloT C yrnamu

nnaHweTa, T.€. npoueaypa KoppekTnpoBKn 06pe3aeT OTCKaHMpoOBaHHblEe, HO JTIULLUHWE, NOonsA.

3.3.1.9 MopenupoBaHMe ceTeM M TONosIorMyeckKkue sagavum Ha ceTax

Hapsgy ¢ obbldHbiM ana TMC  pasgeneHneM OOBLEKTOB Ha KOHTYpbI, FIOMaHble,
KOMOMHMPOBAHHbIE KOHTYPbl, KOMOUHMPOBAHHbLIE NOMaHble, Zulu NoaaepXuBaeT JIMHENHO-

Y3J10BYKO TOMOJ10rMt0, YTO NO3BONAET MOAENTNPOBATb NHXXEHEPHbIE CETHU.

Hapsgy ¢ obbiuHbIM anst TNMC pasgeneHneM 06bekToB Ha KOHTYPbI, TOMaHble, CUMBOSbI,
Zulu nopaepXvBaeT NUHENHO-Y3MOBYKD TOMOMOMMID, YTO MO3BOMSIET  MOAENMPOoBaThb

MHXEeHEpPHbIe N Apyrne CeTn. Tononornyeckasa cetesasd mogesnb npeacraendeT cobon rpadJ
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CETU, y3rnammn KOTOPOro SIBNAIOTCA TodeyHble OOBbEKTbl (KOMoALbl, WUCTOYHWKW, 3aOBUXKKW,
PYOUNbHUKN, NepeKkpecTkn, notpedbutenn m T1.4.), a pebpamn rpacda SBNAIOTCA NMHENHbIE

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

Tononornyeckun pegakTop Co3faeT MaTeMaTudeckylo Mmodenb rpada cetn
HenocpeacTBEHHO B npouecce BBoda (pucoBaHud) rpadmyeckon uHgpopmaumun. Mcnonb3ys
MOAENb CETU MOXHO peLlaTb psi TOMOMOrMYEeCcKMX 3agad, NoMCK Kparyamwero nyTu, aHanus
CBAA3HOCTW, aHanu3 Komel, aHanuM3 OTKMHYEHUW, MOUCK OTKMYalLWnMX YCTPOMCTB U T.A4.
MOXXHO MEHATb COCTOSIHUS OOBLEKTOB (MEPEKMYEHNsT) C NOCNEAYIOWMM aBTOMaTUYECKUM
OBGHOBIEHMEM COCTOSIHUS BCEN CeTU (HanpuMMmep, BKIOYEHWE/BBIKIIOYEHNE  3a0BVKKU
TpybonpoBoda) BbINOMHATL MOUCK OTKMKYaKLWMX YCTPOUCTB  (ChOpMUpOBaHME Crvcka
0O6bEKTOB, MMELWUX MpPU3HAK «OTKMYalolee YCTPOMCTBO», MPWU OTKIMOYEHUN KOTOPbIX
BblIOpaHHbLIN ODBLEKT TaKXe NEepeBOAUTCA B COCTOSIHME «OTKIOYEH»), KpaTdamwmx nyTen
(HaxoouTb KpaTyanLW NYTb MO CETU MeXOy BblOpPaHHbIMKU y3ramMu C Y4ETOM HanpasfeHui
Yy4acTKOB), CBA3aHHbIX OOBHEKTOB (HAXO4MUTCS MHOXECTBO OOBHEKTOB CETWU, AOCTMKUMbBIX W3
BbIOpaHHOroO y3na ceTu, OOCTKMMOCTb MOXET onpefendartbcs 06e3 yyeTa HanpaBneHus
y4acTKOB, C YY4ETOM U MPOTMB HarnpaBreHMs y4acTKOB), UCKaTb BCE KOSbLia CETU, B KOTOPbIE

BXOAST BCE BblOpaHHbIE 0OBEKTHI.

CeTb BBOOUTCA KaK COBOKYMHOCTb TWMOBBLIX TOYEYHbIX OOBLEKTOB, COEAMHEHHbIX
TUNOBBIMU  JNIMHEMHBIMW  OOBbEKTaMW, WMEILLMMN MPU3HAK  «y4acTok». MHdopmaumsa o
Tonosnornm oOpPMUPYeTCsi aBTOMATUYECKUN - ECIN «MOTSIHYTb» 3a Y3en Unu pedpo, CBs3aHHble
00bekTbl Takke nepemeltaroTcsi. O6bekTbl CETU MOXHO OTKPENNSTb M 3aHOBO MPUKPENNSTb

APYr K ApYry OOHUM ABWKEHNEM MbILLKW.

Mogenb cetn Zulu siBnseTcs ocHoBon anNd pa6OTbI Moayna pacyHeToB UHXEHEPHbIX

ceten ZuluThermo.

3.4 MUHcTpymeHTanbHasa reomHcpopmaumoHHasa cucrema N’McC Zulu

Mogynb ZuluThermo nosBonsieT cos3gatb pacyeTHYH MareMaTtuyecKylo Modernb CETH,
BbIMOSHUTL  MacnopTM3auMio CEeTM, M Ha OCHOBE CO3[aHHOW Mogenu pewaTtb
WHOPMaLNOHHbIE 3a4aun, 3adavn TOMOSIOrMYECKOrO aHanu3a, W BbINOMHATbL PasfnyHble

TennorngpaBsin4eckme pacyeThbl.

Pacquy noanexar TYynuKoBbleE W KorbueBble TensfoBble CEeTU, B TOM 4YUCIEe C

NOBbICUTENIbHBIMU HaCOCHbIMU CTaHUnAMun n apoccenmpyrowimmn yCTpOVICTBaMM,
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pa60Tarou.u/|e OT OA4HOro Unn HecKoJbKMX NCTOYHUKOB.

Mporpamma npegycmaTpuBaeT TENNOrMApPaBlNYECKU pacdeT C MNPUCOeaUHEHNEM K
ceTun nHamemayanbHblX TennoBbix NyHKTOB (UTT1) n weHTpanbHbIx TennoBblx nyHkToB (LTTT)

MO HECKOMbKMM 4EeCATKaMM CXEMHbIX PELLEHMI, NPUMEHSAIEMbIX Ha Tepputopumn Poccun.

PacyeT cuctem TennocHabKeHst MOXET NPON3BOAUTLCS C YYETOM YTEYEK M3 TEMNOBON
ceTn n cuctem TennonoTpebneHuns, a Takke TEensoBbIX NOTEPb B TpybonpoBodax TEnnoBoWn

ceTun.

PacuyeT TennoBbix noTepb BegeTcsas nMBO MNo HopMaTUBHbIM MNOTEPSM, MO0 no

CbaKTI/I‘-IeCKOMy COCTOAHNIO N30J1ALUNMN.

Pacuetbl ZuluThermo moryT paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgpopmalnoHHON
cuctemon (B Buae mogyns pacwwmpenmns TUC), Tak M B BuAe oOTAeNbHOW OUBNMOTEKU

KOMMOHEHTOB, KOTOPbIE NO3BONSAOT BbINOMNHATb PACYEThl U3 NPUNOXKEHWI NONb30BaTeNeun.
CocTaB 3agay:

e OCTPOEHME pacyHETHOM MOLENW TEMNOBOW CETU;
e nacnopTmsauunsa o6bLEKTOB CeTy;

e Hanago4HbIWN pacyeT TensioBon CeTu;

e MOBEPOYHbIV pacyeT TEMSIOBON CETH;

e KOHCTPYKTOPCKWUI pacyeT TENNOBOW CETH;

e pacyet Tpebyemon TeMmnepaTypbl Ha UCTOYHUKE;
e KOMMYTAaLMOHHbIE 3aauu;

e OCTPOEHME NbEe3OMETPUYECKOro rpaduka;

e pacyeT HOpPMAaTUBHbIX NOTEPb TEMa Yepes U3onsLmLo.

3.4.1 MocTpoeHmue pacyeTHON MOAENnM TEeNMNfIOBOM CeTHn

Mpn pabote B reoMHPOPMALMOHHON CUCTEME CETb [OCTATOMHO MPOCTO M ObICTPO
3aHOCUTCS C MOMOLLBbIO MbILWKA WNKM MO KoopauHatam. [lpu aTom cpasy dopmupyeTtca
pacyeTHas mogenb. OcTaetca Nuwb 3adaTb pacyeTHble MnapameTpbl OOBbEKTOB WM HaXaTb

KHOIMKY BbIMNOJTHEHUA pac4eTa.

MaTtemartnyeckas mopens cetun ans npoBegeHna TennorngpaBiin4ECKNX pacyeToB

npeacrtaBnser cobow rpady, rae Ayramu, COeaMHSIIOWMMMK  y3nbl, SBMSAOTCA  Yy4acTKu
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TpybGonpoBoaoB..

YyacTok usobpaxaerca OOHOM JNMHMEW, HO MOXET O3Ha4aTb HECKOSNbKO COCTOSIHUN,

3ajaBaeMblX pa3HbIMU pEXXUMaMK:

Pesgm |  —eee—  BKITFOMEH
Fergma 2 - = - OTHIOMEN
Penamd 3 ————————  omImONEH obpaTHRE

Pesama 4 OTEITHOYEH TI0 AR LIFE

Pl'lcyHOK 3.2- I/I306pa)KeHMe HeCKONbKUX COCTOSIHUMN Y4acTKOB, 3afjaBaeMbIX Ppa3HbIMU peXxumam

OTO BHelUHee npencrasrneHne ceTu. I'Iepep, Ha4yalrioM pac4eTa BHellHee npeacraslieHne
CeTn, B 3aBUCUMOCTU OT TUMOB N PEXMMOB 3J1EMEHTOB, COCTaBIIALNX CETb, npeo6pa3yeTCF|

(koompyeTcs) BO BHYTpeHHee npeacTaBneHne, No KOTOpoMy M NPOBOAMTCS pacyeT.

[MpocTbiM y3riOM B MOZENU cumtaeTcs Nobon y3en, Ybh CBOMCTBA CrneumarnbHO He
oroBopeHbl. MpocTon y3en CnyxuT TONbKO AN COEOUHEHUS Y4aCTKOB. TakvMMmu y3namu Ans
MOOENN SBMSAOTCS TENnoBble Kamepbl, OTBETBMIEHMS, CMEHbl AMAaMETPOB, CMeHa Tuna

NpoKNnaakun unn tuna nsonAauum n 1.4.

Bo BHyTpeHHel koaupoBKe Takue y3nbl NPeBpaLlalnTca B ABa y3na, OAvH B NogatoLLem
Tpybonposoae, Apyro B obpaTHOM. B Kaxkaom y3rne MoXHO 3a4aTb CMYB BoAbl U3 NoaatoLLero

n/vnun n3 obpartHoro TpybonpoBoaoB.

MoTpebutenb TENnOBOW JHEPrUM XapaKTepu3yeTcss pacyeTHbIMM Harpyskamy Ha
CUCTEMY OTOMMNEHUS,, CUCTEMY BEHTUNALUM U CUCTEMY TOpPSYEro BOOOCHaOXeHUs W
pacyeTHbIMW TeMrnepaTypamn Ha Bxode, BbIXOAe NoTpeduTens, 1 pacyeTHoON TemnepaTypon

BHYTPEHHEro Bo3ayxa.

B ogHonuHenmHoM npeacTaBneHun noTpeduTenb - 3TO Y3NOBOW 3MEMEHT, KOTOPbIN

MOXET ObITb CBA3aH TOMbKO C OAHUM Y4aCTKOM.

BHYTpeHHss KoaMpoOBKa nNOTPeOUTENss CYyWeEeCTBEHHO 3aBUCUT OT €ro CXeMbl
npucoeguHeHns K TennoBon ceTn. Cxembl MoOryT ObiTb 3neBaTOpHble, C HACOCHbIM
CMeLLEeHNEeM, C HE3aBUCUMbIM NPUCOEOUHEHNEM, C OTKPbITbIM M 3aKpbITbIM OTOOPOM BOAbI
Ha BC, ¢ perynatopamu Temneparypbl, OTOMMeHus, pacxoga v T.4. Ha gaHHbIN MOMEHT B

pacnopsikeHnn nonb3oBartens 49 cxeM NpUcoeanHeHns noTpeduTenen.

80417.0M-1CT.003.000
26



OB0CHOBbIBAIOLUWE MATEPUATbI K CXEME TEMNOCHABXEHWA TOPOACKOIO NOCENEHWA rOPOA BNArTOBELLEHCK PECNYBNUKA
BALLKOPTOCTAH HA NEPWO[ [0 2033 FOJA (AKTYANU3ALIUA HA 2026 rOfl). TNABA 3 «dNIEKTPOHHASA MOLEJIb CUCTEM TENNOCHABXEHUA»

Ecnu B 34aHMM HECKOMNbLKO Y3r10B BBOAA, TO OObLEKTOM «MOTPEebUTENb» MOXHO onuncatb
Kaxkabl BBOA. B TOXe Bpemsi kak oguH noTpebutenb MOXHO onucaTb Lenbli KBapTan unu

3aB0of, 3adaB 4JS1a Takoro notpebutens ob6obLLeHHbIe TENMNOBbIE HArpy3Ku.

O606LeHHbIn noTpebuTenb - 9TO y3ern, Ha KOTOPOM Harpyska 3agaetcs nmbo

notpebnaembiM pacxogom, nMbo pacxoa obycrnoBneH 3agaHHbIM CONPOTUBIIEHMEM Y3ra.

Tako 06bekT yaobHO ucnonb3oBaTtb, KOrga BO3HWKAET HEOBXOOUMMOCTb paccyuTaThb
rmMapaBnuky cetn 6e3 uHgopmauum O TENMOBbIX Harpy3kax W KOHKPETHbIX Cxemax
npucoeguHeHus notpebutenen K TennoBon cetn. Hanpumep, npyu pacdete maructpanbHbIX
ceTer nHoOpMaUUn O KBapTarbHbIX CETAX MOXET He ObITb, a A9 OLEHKU NOoTepb Hanopa B
MarMcTpansax [[OCTaToMHO 33adaTb O0o6LleHHble pacxogbl B To4dkax NpucoeavHEHUs

KBapTanoB K MarucTpanbHON CETW.

B ogHonuHerHoM n3obpaxeHun He TpebyeTcsa nogknoyatb 0600 EeHHbIM NoTpebuTens
Ha OTAENbHOM OTBOASILLEM Y4acTKe, Kak B Criydae npoctoro notpebutens. To ecTb B 3TOT
y3ern MOXET BXOAUTb U/ BbIXOAWTL fo00e KONMMYECTBO Y4acTKOB. OTO NO3BOSSIET ObICTPO U

yﬂ,O6HO, C MUHMMaAlITbHbIM KOJNMTMYECTBOM UCXOOHbIX AAaHHbIX.

I
b ¢ o

HMCTOMHMK 060GIeHHBIe NOTReSHTENH

PucyHok 3.3 - O606LeHHbIN NoTpebuTenb

LITM - aTo y3en [ONOSMHUTENBbHOrO perynupoBaHna W pacrnpenerieHnss TensioBon
3Heprn. Hannume Takoro yana nogpasymMeBaeT, YTO 3a HUM HaxoguTcs TYnuKoBasa CeTb, C
nHameuayanbHbiMm notpedutenamn. B LITTT MOXeT BXOAUTb TONMbKO OAMH Y4acTOK U TOMbKO
OOVH Y4aCTOK MOXET BbIXOaAUTb. [1pnyemM BXoAALMN y4aCcTOK MOET CO CTOPOHbI MarucTpanu, a
BbIXOOSALNA Y4aCTOK BedeT K KOHeYHbIM notpedbutensam. BHyTpeHHss koguposka LTI
3aBMCUT OT €ro CXembl MPUCOEOMHEHUS] K TEMNOBOM CEeTU. JTO MOXET ObiTb rpynnoBoOw
aneBaTop, rpynnoBOM HAaCOC CMELLEHUSI, HE3aBMCUMOE MOAKIIOYEHNE TPynnbl NOTpeduTenen,
oonnepbl Ha BC v T1.0. Ha gaHHbIM MOMEHT B pacrnopsbkeHun norb3oBatens 41 cxema

npucoeguHeHns LITT1.
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MarucTpans
r
r
r
r

PucyHok 3.4 - LUTN

nepeMbI‘-IKa no3BondeTr cmMoaennpoBatb Y4acToK, COEQUHSAILWNA  NogalLLNA 1
O6paTHbII7I pr6OI'IpOBOLI,bI. B artor y3€elql MOXeT BXOOUTb n/vnn BbiIxoanTb Nt060E KONMMYECTBO

Y4aCTKOB.

PucyHok 3.5 — MNepemblyuka

Tak Kak nepemblyka B OOHOMMHEMHOM M300paXkeHWn npefacTaBneHa yarom, To Ans
MOOENUPOBaHUS COEOMHEHUs Mexay nodaloWwuM TPybonpoBOAOM OOHOrO ydyactka W
obpaTHbIM TpybONpPOBOAOM APYroro y4actka OfHOro dfieMeHTa «Nnepemblyka» HedoCTaToOuHo.

MoHagobaTcs ewe ABa y4acTKa: oauH TOMNbKO NOAAOLLMIA, OPYroi - TONbKO 06paTHbIN.

PucyHok 3.6 - CoeauHeHne Mexay noparowmmM TpyoonpoBoaoM OO4HOro y4acTka u obpaTHbIM Tpy6onposBoaom
Apyroro yyacTtka
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HacocHasa ctaHums B OOQHONMMHENHOM M300paXkeHun npeacTaBnsieTca ogHUM ysrom. B
3aBMCMMOCTM OT TabnmMyHbIX MapameTpoB 3TOr0 y3fna Hacoc MOXET OblTb YCTAHOBMEH Ha
nogarowem unu obpatHom Tpybonposoae, nmMbo Ha obonx TpybonpoBogax O4HOBPEMEHHO.
[ns 3agaHns HanpaBneHnst 4eNCTBUS Hacoca B 3TOT y3eN TOMbKO OAMH y4acToK 06s3aTenbHO

OOIMKeH BXOOUTb U TONMbKO OAMH Y4aCTOK OOIMKEH BbIXOOUTD.

PucyHok 3.7 - HacocHas ctaHuus

Hacoc moxHO mMogenvpoBaTb OBYMS crnocobamu: nubo Kak maearnbHoe YCTPOWCTBO,
KOTOpPOE M3MEHSIET AaBrieHne B TpyOONpoBoae Ha 3a4aHHy0 BENUYMHY, MO0 Kak YCTPOMCTBO,

paGoTatoLLee C Y4ETOM pearibHON HarnopPHO-PaCXOAHOM XapaKTEPUCTMKI KOHKPETHOrO Hacoca.

B nepBom criyvyae npocTo 3adaeTcs 3HadYeHMe Haropa Hacoca Ha rofatollem wumm
obpaTtHom TpybonpoBoae. Ecnu 3HayeHne Hanopa Ha 04HOM K3 TpyBONpPOBOAOB PaBHO HyIHO,
TO Hacoc Ha aToM TpybonpoBoae oTcyTcTByeT. Ecnmn 3HayeHne Hanopa oTpuuaTernbHoO, TO 3TO

03Ha4yaeT, YTo Hacoc paboTaeT HaBCTPeYY BXOASLLEMY B HErO y4acTKy.

PucyHok 3.8 - lbe3omeTpuyeckue rpadmkm
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Ha pvcyHke BUAHO, Kak pa3nnyHble HanpaBreHns y4acTKoB, BXOASLUMX U BbIXOAALLMNX U3
Hacoca B COYMETaHWM C pasHbIMM 3HaKaMW Hamopa, BNUSOT Ha pe3ynbTaT pacyeTta,

OTOBOpPaXXEeHHbI Ha NbE30OMETPUYECKUX rpadimKaXx.

Korga 3apgaetcs TOMbKO 3HadYeHue Harnopa Ha Hacoce, OHO OCTaeTcA HEN3MEeHHbIM He

3aBNCUMO OT MNnpoxoadLlero 4yepes HacocC pacxoaa.

Ecnn mogenupoBatb paboTy Hacoca ¢ ydeToM ero QH xapakTepuctuku, TO crieayert

3afaTb pacxodbl M Hanopbl Ha rpaHuLIax paboyelt 30HbI Hacoca.

PucyHok 3.9 - HanopHo-pacxogHasa xapaktepucTuka Hacoca

Mo 3agaHHBbIM ABYM TOYKaM onpeensieTcs napadorna ¢ MakCUMyMOM Ha OCU AaBMNEHWHN,
Mo KOTOPOW pacyeT u ByaeT onpeaensaTb HaNnop Hacoca B 3aBMCMMOCTU OT pacxoga. Cneayet
OTMETUTb, YTO XapaKTEepUCTUKa, 3adaBaemas TakMMm 00pa3oMm, MOXET OTnu4yaTtbcs OT
peanbHON XapaKTepUCTUKM Hacoca, HO B npedenax paboyven obnactn obe xapakTepuCTUKM

NnpakTn4eCckn coBrnagaroT.

[ns onnucaHmst HECKOMbKUX napannenbHo p860Ta}OLLI,VIX HaCcOCOB OOCTATO4YHO 33a4aTb UX
KONMMYEeCTBO U pesyrnbTUpyrlad XapakTepucTtuka 6y,1:|,eT oripegeneHa npun pacyete

aBTOMAaTU4YEeCKN.

Tak kKak Hanopbl Ha rpaHuuax pabodyelt obnacTu Hacoca GepyTcs M3 CrpaBOYHMKA U
BCeraa MoMOXUTENbHbI, TO HanpaerneHue AeNCTBUS Takoro Hacoca OyaeT onpeaensTbest

TOJ1IbKO HanpasJieHNneEM BXOOALLEro B y3es y4acTtKa.

[poccenvpytolime ycTpocTBa B OOHONMHENHOM NPEeACTaBeHNN SBASOTCS y3namu, HO

BO BHyTpeHHeIZ KOOMPOBKE - 3TO AOMNOJTHUTENbHbIE Y4aCTKMN C NMOCTOAHHBIM UITN NepeEMEHHbIM
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conpoTtuBreHneM. B agpoccenupyolimin ysen obsi3aTenbHO AOMKEH BXOAWUTb TONbKO OAMH

Yy4acCTOK, U TOJTbKO OAUH y4aCTOK U3 y3J1a OOJTKEH BbIXOOUTb.

PucyHok 3.10 - [lpoccenupyrolume ycTpomcTea

C TOYKM 3peHuss Moaenu apoccerbHas Lanba 370 (OUKCMPOBaHHOE COMPOTUBIIEHME,
onpeaensiemMoe AuaMeTpoM Lanbbl, KOTOPOe MOXHO YCTaHaBNMBATb Kak Ha NoaatoLLeM, Tak U1
Ha obpaTHOM TpyGonpoBode. Tak kak 3TO Heperyrnmpyemoe COMpOTUBIIEHNE, TO BEMUYMHA

racvMmoro Luanbol Hanopa 3aBuUCUT OT KBagpaTa, MPOXoAsLLEero Yepes Lwarby pacxoaa.

Ha pUCyHKEe BUOHO, KaK MEHAKTCA NoTepu Ha wanbe, yCTaHOBJ'IeHHOIZ Ha nogaroLiem

Tpy6onpoBsoae, Npy yBenuM4yeHun pacxoaa Yepes Hee B ABa pasa.

G=6_.25 G=12_.5
o e o e P ama ¥
B0 l B0
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PucyHok 3.11 - [lpoccenbHas wanba

Perynatop [OaBneHuss - YCTPOWCTBO C MNEPEMEHHbIM COMPOTUBIIEHWMEM, KOTOpPOE
No3BONSET NOAAEPKNBATL 3ajaHHOE JaBneHne B TpybonpoBoae B onpeaerneHHoM avanasoHe
N3MeHeHus pacxoda. Perynstop AaBneHnst MOXXET YCTaHaBNMBATLCS Kak Ha MoAaloLweM, Tak v

Ha obpaTHOM TpybGonpoBoAeE.
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PucyHok 3.12 - Perynsitop aaBneHus

Ha pucyHke nokasaHo, YTO Mpu yBENWMYeHWM B OBa pasa pacxoda Yepes perynsrop,
YCTaHOBMEHHbIN B 0oBpaTHOM TpybornpoBoae, AaBrieHWe B PEerynupyeMom Yyare OCTaeTcs

NMOCTOAHHbIM.

BenuuvHa conpoTuBNEHNs perynsitopa  MOXET W3MEHSATbCA B npedenax oT
GECKOHEYHOCTU [0 COMPOTMBMEHMS TMONHOCTbIO OTKPbITOro perynatopa. Ecnu ycnosus
paboThbl CETU 3aCTaBNSAIOT PErynsaTop NOMHOCTbIO OTKPbITbCS, TO OH Ha4YMHaEeT paboTaTtb Kak

Heperynupyemblii 4pOocCennpyoLLnin y3er.

Pabota perynsTopa pacnonaraemoro Hanopa aHanornyHa pabote perynstopa
[aBreHusi, TOINbKO B 3TOM CIlydae perynsitop CTapaeTcs AepkaTb MOCTOSIHHOW 3afaHHYHo

BEMUYMHY pacrornaraemoro Harnopa.

Perynatop pacxoga - 3TO y3en C NnepeMeHHbIM COMpPOTUBMEHNEM, KOTOPOe MOo3BoMnseT

nogaepKmsartb NOCTOAHHbIM 3aaHHOE 3Ha4YeHNe NPoxXoadLlero Yepea peryndaTtop pacxona.

Perynatop MOXHO ycTaHaBnmMBaTb Kak Ha nogawowem, Tak M Ha 06paTHOM
pr6OI'IpOBO,D,e. K pa60Te peryndatopa pacxoga MOXHO OTHEeCTW BCE CKa3aHHOEe Tnpo

perynaTtopbl AaBJ1I€HUA.

3.4.2 Hanapo4yHbIn pacuyeT TensioBoM cetu

Llenblo HamagodHoro pacyeTa siBnsieTcss obecnedeHne noTpeduTenelil pacyeTHbIM
KONMYeCTBOM Bofbl U TENNOBOW 3Heprun. B pesynbTaTte pacyeTa ocyllecTBnsetcs noabop
3MEeBaTopoB M WX COMen, MPOM3BOAUTCS pPacyeT CMECUTENbHbIX W APOCCENvPYHLLIMX

yCTpOVICTB, ornpepnendeTcAa Kornn4ecteo M MeCTO YCTaHOBKU [OpPOCCESIbHbIX wanb. Pacuer
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MOXeT npon3BognuTbCA MNpn WU3BECTHOM pacnofnaraemMomMm Hamnope Ha WCTOYHUMKEe WU ero

aBToOMaTN4eCKoOM nop,6ope B CJ1y4ae, eCclim 3aaHHOoro Hanopa He 4o0CTaTO4HO.

B pesynbTate pacyeTa onpenensoTcs pacxodbl M NoTepu Hanopa B TpybonpoBoaax,
Haropbl B y3nax CeTu, B TOM YuCrie pacnonaraemble Hanopbl y noTpedutenen, Temneparypa
TENNOHOCUTENS B Yy3rax ceTu (Mpu y4yeTe TEnnoBbIX NOTEPb), BENUYMHA U30bITOYHOrO Hanopa

y noTpebuTenei, Temnepatypa BHyTPEHHEro Bo3ayxa.

AdpoccenvpoBaHne WM3ObITOYHBIX HAMoOpoB Ha abOHEHTCKUX BBOA4AX MNPOU3BOAAT C
NMOMOLLBIO COMen 93reBaTtopoB UM ApoccenbHbiX Wwanb. [poccenbHble wanbbl nepeq
aboHEeHTCKUMKN BBOOAMM YCTaHaBNMBAOTCA aBTOMaTUYeCKM Ha nogaroliemM, obpaTtHOM unu
oboux TpybonpoBogax B 3aBMCMMOCTW OT Heobxogumoro Ans CUCTEMbI FMAPaBNYECKOro
pexuma. Npn paboTe HECKONbKMX UCTOMHMKOB Ha OAHY CEeTb onpedensercs pacrnpegerneHune
BOAbl U TEMMOBOW 3HEPTUN MeXOY UCTOYHMKaMu. [NogsoanTca BanaHc no Boge 1 OTNyLLEeHHON
TENnoBON 3HEPruen Mexay UCTOMHUKOM U notpebutensmu. OnpegenstoTca notpedbuteny m
COOTBETCTBYIOLUMA MM WCTOYMHWK, OT KOTOPOro [AaHHble noTpebuTenu nonyyaloT Body W

TENJIOBYIO SHEPTUIO.

3.4.3 MoBepouHbIA pacyeT TensioBou CetTu

Llenblo nNOBEepoYHOro pacyeTa sBMSETCA onpeaeneHne akTUYeckMx pacxonos
TENNMOHOCUTENSI Ha YydvacTkax TEMnnoBOM CEeTM W y noTpebuTenein, a Takke Konum4ecTBe
TENMOBOM 3HEPrMn nony4yaemMon noTpeduTeneM Mpu 3agaHHOM Temnepatype Bodbl B

noJatolLiem TpybonpoBo/ie 1 pacronaraeMoM Hanope Ha UCTOYHMKE.

CospaHHass maTtemaTtudeckass MMUTaUMOHHAs Mogenb CUCTEMbl TennocHabXeHus,
cnyxawlaa ana peweHna I'IOBepO‘—IHOIZ 3agayun, No3BondeT aHann3npoBaTtb I'I/Iﬂ,p&BJ'IVI‘-IGCKVIVI n
TEnnoBou pexnm pa6OTbI CUCTEeMbl, a TakKke NpOorHo3npoBatb MU3MEHEeHUE TemMrnepaTrypbl
BHYTpEHHEro BO3AyXxa Y n0Tpe6|/|Tene|7|. Pacuyetbl MOryT npoBOAUTLCA NMPU  PasfiNYHbIX
NCXOOHbIX AaHHbIX, B TOM 4uUCle aBapMVIHbIX cuUTyauuax, HarnpumMmep, OTKIoYeHn oTaeribHbIX
y4aCTKOB TENMNOBON CETH, nepegadyn BOAbl U TENNoBomn QHEpPrMn OT OAHOro UCTOYMHUKa K

ApYromy no ogHoMy 13 Tpy6onpoBoaoB U T.A.

B pesynbTate pacuyeta onpedensitoTcs pacxogbl M NoTepu Hamopa B TpybonpoBogax,
Harnopbl B y3nax CeTu, B TOM YuCrie pacnonaraemble Hanopbl y noTpedutenen, Temneparypa
TENNOHOCUTENS B Yy3nax ceTu (Npy ydeTe TenmnoBblX NOTEPb), TEMMNepaTypbl BHYTPEHHEro

BO34yXa Yy I'IOTpe6VITeJ'Iel7I, pacxodbl U TeMrneparypbl BOAbl Ha BXOAE W BbiIXOA€ B KaXOyro
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cuctemy Tennonotpebnenus. [pu paboTe HECKONbKUX WCTOMHMKOB Ha OAHY CEeTb
onpenensieTcs pacnpeneneHe Boabl U TENMOBOWN SHEPrMN Mexay UCToYHrKamu. MNogsoauTtes
GanaHc no BoAe W OTNYLLEHHON TEMMoBON 3HEpPrnen mMexay UCTOYHUKOM U MOTPeGUTensmu.
OnpenensitoTcs NOTPebUTENn U COOTBETCTBYIOLUA UM WUCTOYHUK, OT KOTOPOrO [aHHble

noTpeduTenn Nony4atoT BOAY U TEMNSIOBYHO SHEPTUIO.

3.4.4 KOHCTPYKTOpPCKMM pacuyeTt TernsioBou cetm

Llernbto KOHCTPYKTOPCKOro pacyeta sIBNseTcs onpeaeneHne anameTpos TpyGonpoBonos
TYNVMKOBOW W KOSbLIEBOW TEMNOBOW CETM MPW MPOMyCcKe MO HMM pPacYETHbIX PacxodoB Mpu

3ajaHHOM (I/IJ'IM HeI/I3BeCTHOM) pacnonaraemomM Hanope Ha NCTOYHUKE.

[aHHas 3ama4a MOXET ObiTb MCMONb30BaHa NpU Bbidavye paspeLleHnsi Ha NOOKITHYEHNe
noTpebutenen K TENMOBOW CETW, TaK KaK B KayeCTBE WCTOMHMKA MOXET BbICTynaTb noGow
y3en CUCTEMbI TennocHabxeHns, Hanpumep Tennosast kamepa. [nsa 6onee rmMbKoro pelueHns
AaHHOW 334a4M NpefycMOTpeHa BO3MOXHOCTb M3MEHEHWUSI CKOPOCTU OBWXKEHMS BOAbl MO
y4acTkam TensioBon CETU, YTO NPUBOAUT K UBMEHEHMIO AMaMEeTPOB TPybonpoBoaa, a 3HaunUT U

pacnonaraemoro Harnopa B TO4Ke NoaKInto4eHn4.

B pesynbTate pacueta onpegenstoTcs AvamMeTpbl TPyOONpOBOAOB TEMSIOBOW CETW,
pacrnonaraembii Hamnop B TOYKE MOAKMIOYEHMS, pacxodbl, MOTEPU Haropa W CKOPOCTU

OBWXEeHNA BOAbl Ha y4HaCTKaXx CETHU, pacriosfiaraeMble Hanopbl Ha I'IOTpe6VITeJ'IFIX.

3.4.5 Pacuet Tpebyemon temneparypbl HA UICTOUHUKE

Llenbto 3agaun sBNsieTcs onpeaeneHue MuHUMarnbHO Heobxogumoln Temnepartypbl
TENNOHOCUTENSI Ha BbIXOAE M3 UCTOYHMKA AOns obecrneyeHus y 3agaHHoro notpedutens

TeMneparypbl BHyTPEHHEro Bo03ayXxa He HMXe pacquHon.

3.4.6 KommyTaumoHHblIe 3apaum

AHanu3 OTKMYEHWIA, MEPEKITYEHUIN, MNOUCK Onukanwen 3arnopHOM apmarypbl,

OTKIHOYatoLLIEN y4acTOK OT MICTOYHUKOB, UM NMOJTHOCTbIO VI3OJ'IVIpy}OIJ.|,eI7I Yy4aCTOK U T.A4.
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3.4.7 Mbe3omeTpuueckum rpachmk

Llenblo NocTpoeHnst Nbe30METPUYECKOrO rpadivika SIBMSIETCA HarnsgHas unnicTpaums

pe3ynbTaToB rMMAapaBM4YecKkoro pacyeTa (Hanago4Horo, NOBEPOYHOro, KOHCTPYKTOPCKOrO).

OTO OCHOBHOW aHanNUTUYECKUIA MHCTPYMEHT cneunanucTa no rmgapasnnyeckum pacyeTam
TennoBbiX ceTen. NMbe3oMeTp npeacrtaBnsdeTr cobor rpadnyeckun OOKYMEHT, Ha KOTOPOM
n3obpaxkeHbl NMHMM OaBNEeHWA B noparllern u obpaTHOM MarucTpansx TEenroBOW ceTu, a
Takke npounb penbeda MeCTHOCTU - BOOSMb OMNPEAENIEHHOro NyTn, COeQUHSAIOLLEro MEXay
cobon ABa Npon3BOIbHbIX Y3ra TENSOBOM CETU MO HEPa3pPbIBHOMY MOTOKY TennoHocutend. Ha
Nbe3OMEeTPUYECKOM rpadmke HarnsggHo npeacTtaBfeHbl BCE OCHOBHbIE  XapaKTEPUCTUKK
pexuma, nornyyeHHble B pesyrnbTare rmapaBnnyeckoro pacyera, no BCEM y3ram U yyacTkam
BAOMb BbIBpPAHHOro NyTn: MaHOMETPUYECKNE OaBMEHUS, NOMHbIE U yaerbHble NOTepU Hanopa
Ha y4yacTkax TenroBOM CeTW, pacrnonaraemble [OaBneHWUd B Kamepax, pacxodbl
TENnnoHoCUTENs, nepenapl, CO34aBaeMble Ha HACOCHbIX CTaHUMSAX W UCTOYMHMKAX,

N30bITOYHbIE Hanopbl N T.4.

PucyHok 3.13 - [be3omeTpuyeckum rpacpmk

LiBeT n ctunb NHWMIM 3agaeTcs nonb3oBaTenem.

B Tabnuue noa rpadmkoM BbIBOOASATCS AONs1 KaXKOOro y3na CeTM HauMmeHOBaHue,
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reogesnyeckass OTMETKa, BbICOTa MOTpebuTens, Hanopbl B nogakwowem u obpaTHoOM
TpybonpoBodax, BENMYMHA APOCCENMPYEMOro Hanopa Ha wanbax y norpebutenen, norepum
Hanopa Mo y4acTkam TEennoBOW CETU, CKOPOCTU ABMXEHMSA BOAbI HA y4acTKaxX TENOBOW CETU U

T.4. KonuyecTtso BbIBOAUMOM MOA4 rpapmkom MHopmaumm HacTpanBaeTcsl Nosib3oBaTenem.

3.4.8 PacueTr HOpMaTUMBHbIX NOTEPb TEersia Yepe3 U3onAaumuIo

Llenbto gaHHOro pacveta SABNSIETCS onpeaeneHne HOPMAaTMBHbBIX TEMoBbIX MNOTEPb
yepe3 wmsonAuuo TpybonpoBogoB. TennoBble MOTEPU ONpedensaTcss CyMMapHO 3a rog C
pa3buBkon no mecsauam. MNpocmoTpeTb pedynbTaTbl pacdeTa MOXHO Kak CyMMapHO MO BCEN
TENSOBOM CETU, TaK N MO KaKOOMY OTAENbHO B3ATOMY WCTOYMHWKY TEMSIOBON 3HEPTUN W
KaxxgoMy LeHTparnbHoMy TensioBoMy nyHKTy (LITTT). PacyeT moxeT ObITb BbIMNOMHEH C YY4ETOM

MornpaBoYHbIX KO3MULUNEHTOB HA HOPMbI TEMOBbLIX NOTEPD.

Pe3ynbTaTbl BbIMOSTHEHHbIX pacYETOB MOXHO aKcrnopTuposaTtb B MS Excel.

3.4.9 «PykoBoacTBo nonb3osarensa NMC ZULU»

«PykoBoacTeo nonb3osatens NMC ZULU» npeacrasneHa no CCbIfKe HUKe

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

3.4.10 «PykoBopacteo nonb3osarens ZULU-THERMO»

«PykoBogctBo none3osarend ZULU-THERMO» npeacTtasrieHa rno cebisfike Huxe

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

4.1 UndcdopmaumoHHo-rpachmueckoe onucaHme ob6bLEeKTOB CUCTEeMbI

TennocHabXxxeHus

Ha ocHoBe cyuiecTBytowen OM onsa uenen ee akryanusaumm Obina cosgaHa MogernbHas
Gasza — «ts_2025», B KOTOpOM NPOBOAMMACb BbIBEPKA C MOCHEOYHOLEN KOPPEKTUPOBKON
NHpOPMaLMOHHO-TpacUHECKOro onMcaHus CYLLIECTBYIOLLMX 06beKToB CUCTEMBI
TEMNNOCHabXeHMs1 C Yy4ETOM WM3MEHEHUWN, MPOMU3OLLEOLINX C MOMEHTA YTBEPXKOEHMSI CXEMbI
TennocHabXXeHuss ropoackoro nocenenust ropoq bnaroseweHck Pecnybnunkn BalwkoptocTaH

no AaHHbIM 3aka3ymka (basa aboHeHTOB; 6a3bl TENMOBLIX CETEN; CYTOYHbIE BEAOMOCTH).

B aktyanusvpoBaHHO/ 6Gase [OaHHbIX SNEKTPOHHOM Modenu OonucaHbl M Mpu
HeobXoaAMMOCTU AOMOSHEHbI (CKOPPEKTMPOBaHbI)  MacropTHblE XapaKTEPUCTMKN BCEX TUMOB
OOBbEKTOB CUCTEMbI TennocHabxeHus. [onHoTa 3anonHeHust 6asbl AaHHbIX MO napameTpam

3aBUCUT OT HaINnN4nA NCXOOHbIX OaHHbIX Y TeI'IJ'IOCHa6)KaI-OLLI,VIX KOMMaHun.
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4.2 OTnapka v KanMbpoBka 3NeKTpoHHOMU Mmoaenu

B paMKax gaHHOro atana ObIfI BbIMOSTHEHDI:

e OTJ1lagKa paGOTbI pacyeTHbIX MartemMaTtn4eckmnx Monyneﬁ nyTem BblABIEHNA

OLUMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBKka MOAENM C UEenbl  [AOCTUXKEHUS COOTBETCTBUSI  PaCYHETHbIX
napameTpoB Modenu (PakTUYeCcKUM napameTpam B OnpefeneHHbIX pernepHbIX
y3nax CUCTEeMbl TennocHabxeHus (Mpu Hanuuum MHdopmMaumMm no pacxopam,
AaBneHusIM BoAbl B Mojalwmx u obpaTHbIX TpybonpoBogax CUCTEMB

TennocHabkeHnst Anst pakTMYecKoro pexmnma).

Ha oTane oTnagku onekTpoHHOM Moaenu Obin MpoBedeH aHanu3 MONHOThl U

OOCTOBEPHOCTU BHECEHHbIX NCXOAHbIX AaHHbIX.

KannbpoBka mogenn - npouecc uaeHTUMKALMM W TOHKOW HacTpPOMku HabopoB
UCXOOHbIX AaHHbIX TakMMm obpasom, 4YTOObl oObecneynTb MakcumarnbHoe npubnuxeHne
pe3ynbTaTOB IMAPaBIIMYECKOTO pacyeTa K (PakTMYecKMM napamMeTpam B onpegeneHHbIX
penepHbIX y3nax CUCTeMbl TennocHabxeHus. [na opraHu3aumm npouecca kannbposku OM
BbIOMPAIOTCA penepHble Yarnbl B KaXO0W U3 CUCTEM TENmOCHabXeHWs, Takne Kak: BbIBOLHOW
KONMMEKTOp Ha WCTOYHMKE WMWMM HacOCHble CTaHUMU W/WNu TEnmoBble MyHKTbl U Mpoyve
3NEMEHTbI TEMMOBOM CETWU, MO KOTOPbIM WMMEKTCS (PaKTUYECKMe AaHHble MO pacxodam

TennoHoCUTENA 1 pacrnonaraemMbiM Harnopam 3a oTonuTenbHbI nepuog 2024/2025 rr.

OgHMM U3 HE3aMEHUMbIX MHCTPYMEHTOB MNPV KanmbpoBKe TMApaBMYECKON Moaenm
TENNOBOM CeTU  4ABMSEeTCS  Nbe30METPUYECKUMA  rpadomK,  MOCKOMbKy  rpaduyeckas
WHTEpNpeTaunsa rmapaBfiMyeckoro pexuma Mo3BONSeT OAHOBPEMEHHO KaydeCTBEHHO U
KONMMYECTBEHHO OLEHWUTb MOMpaBKW, KOTOpble HeobXoAMMO BHECTM B pacyeTHyl Mogenb,
yToObl OHa Hamboree apekBaTHO MNOBTOpsSNa "rMApaBnMYEecKoe noBeneHne" pearbHOM

TENnoBou CETU B aKcnnyarauun.

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

napameTpoB TEMNIOHOCUTENS.
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MapannenbHo paboTe ¢ BbIWEONUCAHHbIM  MHCTPYMEHTapMeM  npoBoAMIach
KOPPEKTUPOBKA M3HAYarlbHO BBEAEHHbIX [aHHbIX MO LUepPOXoBaTOCTU TPyGONpPOBOAOB,
3HAYEHUSIM MECTHbIX COMPOTMBEHUA U Np. C UEenbi MNOMydeHnst MaKkCUManbHOro
COOTBETCTBMS MapaMeTpPOB pacyeTHOM Moaenu ¢ akTUYECKMMM MapameTpaMyn CUCTEM

TennocHabKeHus.

B panbHenwem akTyanuanpoBaHHas 3rIEKTPOHHAsi MOAEeNb WCMonb3OBaHa B
KayeCTBE OCHOBHOro MHCTpyMeHTapusa Ans pas3paboTky cueHapueB pasBuUTUA CUCTEMBI
TENNOCHabXeHnst  ropoackoro  noceneHus  ropog  bnaroeeweHck  Pecnybnuku

bawkoptoctaH go 2033 roga.

CnenyeTt OTMETUTb BaXXHOCTb M HEOOXOOMMOCTb MPOBEAEHUS TENNOCHAbXaLWMMK

opraHusaumsaMu perynsipHon HanagkvM peXXMmMoB TEMNNOBbIX CETEN.

PesynbTaTtbl BbIMONMHEHHOW KanubpOBKM B 3MEKTPOHHOW MoAenu npeacTaBneHbl B
cpaBHuUTenNbHOM Tabnuue 4.1. pgna 6GasoBoro nepuoga pa3paboTku  CxXembl

TennocHabxeHus (otonutenbHoro nepmnoga 2024/2025 rr.).

80417.0M-1CT.003.000
39



OBOCHOBBIBAIOLUUE MATEPWUATI K CXEME TEMNOCHABXEHWA MOPOACKOIr0 MOCENEHWA rOPOA BNATOBELLEHCK PECNYBNNKUA BALLKOPTOCTAH HA NEPUOA A0 2033 rOJA (AKTYANU3ALIMA HA 2026 rOf1). FNMABA 3

«3NEKTPOHHAA MOAENIb CUCTEM TENNTOCHABXEHUA»

Ta6nmua 4.1 — PesynbTaThl BbINOMHEHUs! KanNMOPOBKX 3MEKTPOHHOI MOZENM CUCTEMbI TEMoCHaGXeHWsi rOPoACKoro mocenenus ropoa BnaroseweHck PecnyGnuku BawkoptoctaH ans

OTONUTENLHOTO (3MMHEro) nepuoaa

3Hepl’OVICTO"I HUK,

MapameTpbl rMapaBNAMYECKUX PEXUMOB paGoTbl

Mo AaHHbIM (paKTU4YECKOro pexuma paboTbl B
oTonuTenbHbIN Nnepuoa 2024/2025 rr.

no pe3ynbTaTamM BbINOJIHEHHOW Kanu6poBKU
3MEeKTPOHHOM MoAeNu CUCTeMbI TeNNOCHa0bXeHus

Pacxop TennoHocutens

Pacxop TennoHocutens

OaBneHune B

B noaaroLiem/

MorpewHocTb M/p
pacxogom,
Nony4YeHHbIM B 3.
Mopenu, n
¢ akTM4yeckum
pacxogom
TensioHocuTens B

MarucTpanbHbIf BbiBO4
DaBneHune B B nogaiowem /
nopatrowem/o6paTHOM 6 nopatrowem/o6paTHOM 6
Tpy6onpoBoaax, % paTHoM Tpy6onpoBoaax, g paTHoM Tpy6onpoeoae (%)
Tpyb6onpoBopgax, Tpyb6onpoBopaax,
(m Boa. cT./ M BoOA. CT.) (M3Iq | Mglq) (m BoA. cT./ M BOA. CT.) (Mglq | M3Iq)
Mpuydummckas TOLY 36/10 1026 /1016 36/10 1025/ 1024 0,1/0,8
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5 JJNIEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMbI
TEMNOCHABXEHMA

MogenupoBaHne nepcnekTMBHOrO BapuaHTa pasBUTUA CUCTEMbl TenrocHabXeHns
(CTpOUTENBCTBO HOBbLIX M PEKOHCTPYKUUST CYLLLECTBYIOLLUMX WCTOMHWKOB TEMSIOBOM 3JHEPruw,
nepepacrnpegeneHe TensioBbIX Harpy3oK Mexay UCTOYHUKaMU, onpenerneHne BO3MOXHOCTU
NOOKMIOYEHMA HOBbLIX MNOTPebUTENnen TennoBOM SHEPrun, onpeaeneHne onTuMasbHbIX
BAapMaHTOB Ka4YeCTBEHHOr0 W HadexHoro 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 ONUCaHWS TEMNSIOBOWM CETU, Ha KOTOPbIX MOXHO MPOU3BOAUTL

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

B pesynbTaTte co3gaHus nepcnekTUBHOMO BapuaHTa 40 KOHeYHbIX noTpebuTtenen B OM
B COOTBETCTBMWM C MacTep-nnaHoM 6bina cos3gaHa wmodenbHas 6asa, oTpaxaroLlas

NepCneKkTMBHOE COCTOAHME CUCTEMbI TennocHabxeHusa Ha 2033 rog.

B nepcnekTuBHbIX MogenbHbIX 6a3ax y nnaHnpyembix K NOAKIOYEHUIO NoTpebuTenein B

none «Homep_T1l» BHeceH cnegyroLwmi ko
Mn_x, roe
«[MlM» obo3HayaeT akTyannaMpoBaHHbIV NEPCMNEKTUBHBIA NOTpedbuTens

«X» - NOPSIAKOBbLIN HOMEP B NepcrnekTuBHOM 0a3e aboOHEHTOB, KOTOpasa npeacTaBeHa B
aokymeHTe «O6GoCHOBbIBaOLWME MaTepuanbl K CXemMe TennocHabXeHusi TOpOACKOro
nocenenus ropog bnaroseweHck Pecnybnukn BawkoptoctaH Ha nepuoa go 2033 roga
(aktyanusauua Ha 2026 rog). MnaBa 2. CyuiecTBylowiee M nepcrnektuaHoe notpebneHuve
TENNOBOM SHEeprMM Ha uenu TennocHabxeHusa. [lpunoxeHne 1. XapaktepucTuka
CYLLIECTBYIOLLIEN M NEPCMNEKTUBHOM 3aCTPOMKK, TEMSIOBOM Harpy3km n notpebneHns TennoBom

3HEepPrum nNo anemMeHTam TepputopuansHoro genexHms» (wngp 80417.0M-MNCT.002.001).

[MepeyeHb noTpebutenen TEMNNOBON 3HEPruv, MNOAKMHYEHHbIX K TEMNSIOBbIM CETAM
CYLLIECTBYIOLLINX CUCTEM TENSTOCHabXEHNS1 B Nepnog, NpeaLwecTBYHOLNA akTyannsawmm cxembl
TennocHabxeHns npeacTtaeneH B AokyMeHTe «OO6o0CHOBbIBalOLME MaTepuanbl K CXeme
TennocHabXXeHunsi ropoackoro nocenenunsi ropoq bnaroseweHck Pecny6nuvkn BawkopTocTaH

Ha nepvog po 2033 roga (akTyanusaums Ha 2026 rog). Mmaea 2. Cywectsylouee wu
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nepcneKkTMBHOe NOTpPebrieHne TENMOBOW 3HEPrMM Ha Uenu TenrocHabxeHus» (wundp
80417.0M-T1CT.002.000).

PesynbTaTtbl  pacdyeTa  NepCreKkTUBHbIX  FMAOPaBNYECKUX  PEXUMOB  CUCTEMbI
TennocHabXXeHnsa ropoackoro noceneHus ropog bnarosewieHck Pecnybnmkmn bawkopTtocTaH
npencrtaeneHbl B AokyMeHTe «O60CHOBbIBalOLME MaTepuarnbl K CXemMe TennocHabxeHus
ropoackoro noceneHus ropog bnaroseweHck Pecnybnukn BawkopTocTaH Ha nepuog Ao
2033 roga (aktyanusauma Ha 2026 rog). maea 4. [lepcnekTuBHble GanaHCbl TennoBow
MOLLHOCTU WCTOYHMKOB TEMNNOBOM SHEpPrMM W TennoBon Harpysku. [lpunoxeHve 1.
[MepcnekTuBHblE rMOpPaBNNYECKME PEXUMbI  TennoBbiX ceTen»  (wudp 80417.0M-
MCT.004.001).
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6 AOKYMEHTbDI NOo AKTYANIUSUPOBAHHOWU 3JIEKTPOHHOM

MOLAEMU

Mo pesynbTaTam akTyanusauuu 3feKTPOHHON MOAENW CUCTEMbl TennocHabXeHUs

ropogckoro nocenexHus ropog bnaroseleHck Pecnybnukn BawkoptoctaH paspaboTaHbl

crieayloLime AOKYMEHTbI:

HacToAWMA  JOKyMeHT - «O6ocHoBbIBalOLWME MaTepuanbl K  CXeme
TennocHabXeHns ropogckoro nocenexHus ropog bnaroseweHck Pecnybnuku
bawkopTocTtaH Ha nepuwog o 2033 roga (aktyanusaums Ha 2026 ropn).
MaBa 3. OneKTpoHHas MOLENb CUCTEMbI TennocHabxeHns» (wmdgp 80417.0M-
MCT.003.000);

«O0oCcHOBbIBaOLLIME MaTepuarnbl K CXeMe TennocHabXeHust ropoackoro
nocenenunsa ropog bnaroeeweHck Pecnybnuku bBawkoptoctaH Ha nepuog Ao
2033 roga (aktyanusaumsa Ha 2026 rog). Maea 1. CywecTBytoLlee nosioxeHune
B cdepe Npon3BOACTBA, Nepeaaym n noTpebneHms TennoBon aHeprum ans
uenen tennocHabxeHus. MNMpunoxenne 4. CyuwecTByolwmne rngpaBnumyeckue
peXMMbl TENMNoBbIX ceTen» (Lwmndp 80417.0M-MNCT.001.004);

«ObocHoBbIBaOWNE MaTepuarnbl K CXeMe TennocHabXeHusi ropOoACKOro
noceneHnsa ropog bnaroBelieHck Pecnybnuku balikopTocTaH Ha nepuog Ao
2033 roga (aktyanusaumsa Ha 2026 rog). [naea 4. NepcnekTuBHble GanaHcol
TEennoBoW MOLLHOCTU MCTOYHWUKOB TEMSOBOW 3HEPrum 1 TENrOBOW Harpysku.
MpunoxeHune 1. lNepcnekTnBHbIE rMapaBindecKme pexnmbl TENNOBLIX CETEN»
(wndpp 80417.0M-MNCT.004.001).

Mo pesyrnbTaramMm aktyanumsauumun SJ'IeKTpOHHOI7I MOAENN CUCTEMbI TensocHabXeHus

ropogckoro noceneHns ropog bnaroseweHck Pecnybnukn BalwkopTocTaH co3gaHbl

creayolme mogenbHble 6a3bl:

mogenbHaa 6asa «ts 2025» - akTyanuampoBaHHas MogenbHas ©asa no

cyllecTBylOLLLEMY COCTOAHUIO CUCTEMDI TennocHabXXeHus;

mogenbHaa 6asa «ts_2033» - mogenbHasi 6a3a No NepcrnekTMBHOMY PasBUTUIO

cucteMbl TennocHadtxenus Ha 2033 roa.
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OB0CHOBbIBAIOLUWE MATEPUATbI K CXEME TEMNOCHABXEHWA TOPOACKOIO NOCENEHWA rOPOA BNArOBELLEHCK PECNYBNUKA
BALUKOPTOCTAH HA NEPWO[ [0 2033 FOJA (AKTYANU3ALIUA HA 2026 rOfl). TNABA 3 «3NIEKTPOHHASA MOLEJIb CUCTEM TENNOCHABXEHUA»

XapakTepucTukn TenrnoBblX CETeN CUCTEM TENNOCHabXeHUs FOPOACKOro MnocerneHus
ropog bnaroeeweHck Pecnybnukun  BawkopTocTaH npuBedeHbl B OOKYMEHTE
«OBocHoBbIBalOLWME MaTepuanbl K cxeme TennocHabXeHUs ropoaCcKoro noceneHust ropog
BnaroBeweHck Pecnybnukn bawkoptoctaH Ha nepwog o 2033 roga (aktyanusaums Ha
2026 rog). Maea 1. CyuwecTBylouee NonoxeHne B cdepe NPoM3BOACTBA, Nepenaym u
notpebrneHns TeNIOBON 3HEPrMM Ang uenen tennocHabxeHus. MNpunoxenne 2. Tennosbie
cetny» (wmndp 80417.0M-MNCT.001.002).
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