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1 OBLUEE HA3HAYEHME O3JIEKTPOHHOMW MOQAEJIM CUCTEM
TEMNOCHABXEHUA IFOPOOA KYMBbLILWEBA KYMBbILWEBCKOINO
PAMOHA HOBOCUBUPCKOM OBNACTMU

OneKTpoHHast MoAeNb CUCTEMbI TennocHabxeHusa ropoga Kymbbiwesa KynbbieBckoro
pavioHa HoBocubupckon obnactm Ha 6ase nporpammHo-pacdeTHoro komnnekca «ZULU»
(nanee no Tekcty OM) akTyanmampoBanach B Lensx:

e CO30aHus equHon MHdOpPMaLMOHHOM nnartopmsbl no cuctemam
TennocHabXXeHnsi ropoaa;

e MOBbIWEHNS 3PPEKTUBHOCTN MHAOPMALMOHHOIO obecnevyeHns npoLeccos
NPUHATUS  peleHnin B  obnactM  Tekywlero  (OyHKUMOHMPOBaHUA U
NepcrneKkTMBHOrO PasBUTUSA CUCTEMbI TEMNOCHAOXEHNS ropoaa;

e MpoBeOEeHUs €OMHOW MOMUTUKA B OpraHusauumn Tekylwen [OesaTernbHOCTU
npeanpusTMn U B NEPCNEeKTUBHOM Pa3BUTUN BCEN CUCTEMbl TennocHabXeHus
ropoga;

e obecneyeHns yCTONYMBOro rpagoCTPOUTENBHOrO PasBUTUSI FOPOaa;

e pa3paboTkn Mep AN MOBbIWEHUS HAAEXHOCTM CUCTEMbI TEnSoCHabXeHUs
ropoaa;

¢ MWHVMMM3aUMM BEPOSTHOCTU BO3HUKHOBEHWSI aBapWMHbIX CUTyauuni B cCUCTEME
TennocHabXeHus.

AKTyanua3npoBaHHas 3reKTpoHHas MoAenb npeaHasHadeHa Aanst pelleHust criegyowmx
3ajav:

e co3fdaHunst  OOLLEeropoacKOM — 3MIEKTPOHHOM  CXEeMbl  CYLLECTBYHOLLMX U
NepCcrneKkTMBHbLIX TEMMOBbIX CETEN W OObEKTOB CUCTEMbl TennocHabXeHus
ropoga Kymbbiwesa KynbbiweBckoro panoHa HoBocmnbupckon obnactw,
NPUBA3aHHbIX K TONOOCHOBE ropoaa;

e ONTUMM3ALMM CYLLECTBYIOLLEN CUCTEMbI TENNOCHabXeHMs  (onTMMMu3aums
TMAPaBIINYECKNX PEXMMOB, MOAENMPOBaHWE nepepacnpeseneHns TenmnoBbiX
Harpy3ok Mexagy WCTOYHMKaMK, onpefeneHne OonTUMarbHbIX AMamMeTpoB
NMPOEKTUPYEMBIX W PEKOHCTPYMPYEMbIX TEMMOBbIX CETEN W TEnnoCeTeBbIX
06bEKTOB U T.4.);

e MOAOENMPOBaHUS NepCneKTUBHbIX BapMaHTOB pas3BUTUS CUCTEMBI

TENnnocHabXeHns1 (CTPOUTENbCTBO HOBbLIX W PEKOHCTPYKLUUSA CyLLECTBYIOLLNX

50415.0M-MCT.003.000
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WCTOYHMKOB TEMMOBOW 9Hepruu, nepepacnpeneneHne TennoBbliX Harpysok
Mexay MWCTOYHMKaMW, oOnpeaerneHne BO3MOXHOCTU  MOOKIOYEHUA  HOBbIX
noTpedutenen TENNOBON 3JHEpPrun, onpeaeneHne onTUMarnbHbIX BapyaHTOB
Ka4eCTBEHHOr0O W HafexHoro obecrneyeHnst TEnsoBOM 3Heprmen HoBbIX
notpebutenen n T.4.);

e OnMepaTtMBHOrO  MOAENUPOBaHWs  obecrievyeHust  TEMfOBOW  3HEPruen
notpebutenen Npu aBapunHbIX CUTyauunsXx;

e OnepaTMBHOIO MOMy4YeHUss UH(POPMAaLMOHHBLIX BbIOOPOK, CrpaBOK, OTYETOB MO
cucTeMe B LIENOM Mo cucteMe TennocHabxeHus ropoga M no oTAeNbHbIM ee
anemMeHTam;

e MOHUTOPUHI  pa3BUTUS  CxeMbl TennocHabxeHna ropoga Kynbbiwesa
KynbbliweBckoro parioHa HoBocubupckom obnactu;

e obecneyeHve exerogHoOM akTyanu3aumm CXeMbl TennocHabxeHus ropoga
Kynbbiwesa Kyibbiwesckoro paioHa HoBocubupckon obnactn B COOTBETCTBUM
c ®3-190 «O TennocHabxeHun» n lMoctaHoBneHnem [lpaButensctea PP Ne
154 ot 22.02.2012 «O TpeboBaHMsX K cxemam TenrocHabXeHusi, NopsaKy UX

pa3paboTkn N yTBEPKAEHUSA».
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2 AKTYANMU3ALUA 3JIEKTPOHHOM MOAENU CUCTEMbI
TEMNIOCHABXEHUA IFOPOOA KYMBLILWEBA KYMBbILWEBCKOINO
PAMOHA HOBOCUBUPCKOM OBNACTMU

B pamkax pa3paboTkm cxembl TensocHabXeHMs B 4acTu 3JNEKTPOHHOW Moaenwu

BbINOSTHEHbI cneayoLume paboTbl:

e BbIBEPKa U COOTBETCTBYHOLAA KOPPEKTUPOBKA TPACCUPOBKU U XapPaKTEPUCTUK
TENMNOBbIX CETEN 1O npegoctaBneHHbiM  AaHHbIM TGI'IJ'IOCHGG)KGIOLIJ,VIX

opraHusauumn;

e BbIBEpPKa N COOTBETCTBYHOLLAA KOPPEKTUPOBKA NMOAKITIOYEHHbIX n0Tpe6|/|Tene|7| B
COOTBETCTBMN C NpenocTtaBiieHHbIMA Gazamn aboOHEHTOB TennocHabXatoLmx

opraHusauumn;

° Kanm6p0|3|<a C-)J'IeKTpOHHOIZ moaenn no CbaKTI/I‘-IeCKI/IM OaHHbIM N3 CYTOYHbIX

BEOMOCTEN UCTOYHMKOB TEMNIOBOW 3HEPTUN.

AKTyanuM3npoBaHHas 9neKkTpoHHasi Mofernb CUCTeMbl TennocHabxeHus ropoaa
Kynbbiwesa KyibbiweBckoro paioHa HoBocubupckor obnactu obecneyunBaeT BbINONTHEHNE
BCeX TpeboBaHWA, NpeabsiBMASEeMblX K SMNEeKTPOHHbIM MOAENsM B COOTBETCTBMM C
MoctaHoBneHuem [lpasutenbctBa PP Ne 154 ot 22.02.2012 «O TpeboBaHUAX K CXemam

TennocHabxeHws, NopsiaKy Mx pa3paboTku 1 yTBepxaeHus» (aanee MNoctaHoBneHWE):

a) rpaduyeckoe npeacTaBrneHne OOBHLEKTOB CUCTEMbI TEMNNOCHAOXKEHNS C NPUBA3KOM K
Tonorpacruy4eckor OCHOBE MOCENEeHNsl, ropoACKOroO OKpyra M C MOSHbIM TOMOMOrMYecKkUM

OMMCaHNEM CBSIBHOCTU OOBbEKTOB;
6) nacnopTu3aumio 0O6bEKTOB CUCTEMbI TEMNSTOCHAbXEHS;
B) NacnopTM3aumio N ONncaHne pacqeTHbIX EAVHULL, TEPPUTOPUANbHOIO AeneHns;

I') FM,D,paBﬂquCKMVI pacyeT TennoBblX ceTen nbon cTeneHn 3aKkornbLIOBaHHOCTU, B TOM
yucne FM,D,paBﬂMLIeCKMVI pac4yeT npu COBMECTHOM pa60Te HECKOJSTbKMX UCTOYHWKOB TEMNSI0BOM

SHeprmm Ha eanHyo TennoBYyO CETb,

,El,) mMoagennpoBaHne Bcex BUOoB HepeKﬂIOquMVI, OCyLLleCTBNAEMbIX B TEMNOBbIX CETAX, B

TOM Yucne ﬂepeKﬂIOquVIVI TENMOBbIX HArpy3oK Mmexay NCTOYHNKaMU TEennoBomn SHEPIrnun;
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e) pacyeT 0GanaHCOB TEMMOBOW 3HEPrMM MO MCTOYHMKAM TEMOBOM 3HEpPruM U Mo

TeppUTOpUaribHOMY NPU3HaKYy;
X) pacyeT NoTepb TEMNSIOBON SHEPIMM YePE3 N3OMALMIO U C yTEYKaMM TEMIOHOCUTENS;
3) pacyeT nokasarenen HageXXHOCTN TeNToCHabXeHs;

n) TPYNnoBble W3MEHEHUS] XapaKTEPUCTUK OOBLEKTOB (Y4acTKOB TEMSOBbIX CETEN,
notpebutenen) no 3agaHHbIM  KPUTEPUSM C  LENbl0  MOAENUPOBAHWS  pPasnnyHbIX

NnepcnekTMBHbIX BapnaHToB CXeM TennocHabXXeHns;

K) CpaBHUTESIbHbIE MNbE30OMETPUYHECKNE Fpa(bVIKVI ans pa3pa60TKV| 1 aHanm3a cueHapues

NepCcneKTMBHOINro pa3BUTUA TEMNJ10BbIX ceTen.

B pamMKax p33pa6OTKVI CXEeMbl TensocHabXeHnss B 4acTu SﬂeKTpOHHOIZ mMmoaennm

BbIMOSHEHbI creaytoLme paboTbi:

e co3gaHune moaenbHom 6asbl —«ts_2023» - akTyanusmMpoBaHHast MoaernbHasi 6asa

Mno cyuwecTByroLLEMY COCTOAHUNIO CUCTEMDbI TennocHabXeHus

e BblBepka M COOTBETCTBYHLLAS KOPPEKTUPOBKA TPACCUPOBKM U XapaKTepUCTMK
TENNOBbIX CeTel MO MNPEeAOCTaBIEHHbIM  [AaHHbIM  TennocHabXaroLmx

opraHusauumn;

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

BEOOMOCTEN UCTOYHMKOB TEMSIOBON 3HEPTUN;

e B COOTBETCTBUM C MacTep-niaHoM co3gaHune I'IepCI'IeKTI/IBHOI7I mMoaenbHon 6asbl

Ha nepuog ao 2040 roga — «ts_2040y;

e [poBedeHne runapasrinvdeckmx pacyeToB OnAd OueHKM NepCnekTnBHOro

COCTOSIHUSA cucTeMbl TennocHabxeHunsa go 2040 roga.

50415.0M-MCT.003.000
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wue nono>xxeHunA

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

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

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

® UWHCTpyMeHTarbHasa reouHdopmalmoHHas cuctema M'MC Zulu;

e akeT pacyeToB ceTen TennocHabxeHnns ZuluThermo;

3.2 Cepeep reomHcopmaumoHHon cucremsl Zulu

ZuluServer - cepsep [MC Zulu, npegocTaBnAwOWMN BO3MOXHOCTb COBMECTHOM
MHOronosfb30BaTenbCKo paboTbl C reofaHHbIMU B NOKaNbHOM CeTn n rnobanbHon ceTu
NHTepHer.

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

Takke eCTb BO3MOXHOCTb pasrpaHuyinTb OOCTYN K JaHHBIM MexXay Mnorb3oBaTensamu.
Cunctema naponen v npas No3BonsieT NpegocTaBnATb pPa3HbIM MONb30BaTENSAM pPas3fnyHble
BO3MOXHOCTU U OrpaHnUYeHns ansa aoctyna v pabotbl ¢ AaHHLIMU.

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

Ons Toro, 4ytobbl nogknunMTbCsa K cepBepy ZuluServer goctaTtovHO ykasatb ero IP
agpec, nMbo MMsi KOMMblOTEPa B FIOKANIbHOM CETU WU Xe UMS OOMEHa, eCcnu cepsep

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 MCMOMNb3YEeT MNyTb K doannam Croes, KapT,

NPOEKTOB N APYrnx, 3T AaHHble npeacTaBnAOLWLNM. |_|yTb K cpal7|ny MOXET ObITb fIOKarnbHbIM

Tvna «C:\Zulu\Buildings.b00» wunun ceteBbim Buaa «\\server\C\Zulu\Buildings.b00». [Ons

AOCTyna e K OaHHbiM Ha cepBepe, Zulu nonb3yetcs agpecom pecypca URL (uniform

resource location) Bupa «zulu://server/buildings.zl». NogoBHo TOMY,

Kak Beb-6paysep

ucnonbdyet URL anga goctyna k ctpaHuuam Beb-canta, MNMC Zulu ucnonbayet ceon Tvn URL

Ana agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HanoxeHue croee ¢ pa3HbIx cepeepos

MC Zulu gaet BO3MOXHOCTb paboTaTtb OAHOBPEMEHHO C KapTaMu U CINOSIMU C pasHbIX

CepBepOB M HaKNaabiBaTb B OIHOW KapTe CMou C NokanbHOM MalUWHbI 1 CIIOU C cepBepa apyr

Ha gpyra B Npon3BOSIbHOM MOPSIAKE.
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Hanpumep, Ha kapTy MECTHOCTM B BWAE CMNOEB, 3arpykeHHbIX C yOarneHHoro cepeepa
(oonyctum, 13 WHTepHETa) MOXHO HanoXuTb MnaH MNpeanpusiTus C cepBepa [OaHHOro
npeanpusTUs, a NOBEPX PacnoNOXUTb CXEMY UHXKEHEPHBLIX KOMMYHMKaLWIA, PacrONOXKEHH YO

Ha KIIMEHTCKON MaLlUuHe.

MHozononb30eamesibckoe pedakmuposaHue
ZuluServer naeT BO3MOXHOCTb OOHOBPEMEHHOIO PEeaaKTUPOBAHUS OOHUX U TEeX Xe
rpadpmyeckmx M TabrnMuHbIX AaHHbIX HECKONbKMMMK norb3oBatensmu. Mpu aTom Beaetcs

He3aBUCUMbIV OIS KaXKO0ro nosib3oBarterns XypHan oTkarta.

Aemomamu4eckoe o6Hoe/1eHUe Kapmbli
|_|pI/I M3MEeHeHn AOaHHbIX OAHMM W3 KIMMEeHTOB, CepBep oroBelaeT BCeX KIMMEHTOB,
NorNb3YHLNXCA B OaHHbIK MOMEHT 3TUMW AaHHbIMW, 4TO npnuBOoAUT K aBTOMaTuU4eCkomy

OOHOBNEHUNIO AaHHbIX Ha KapTte.

IMy6nukayusi GaHHbIX

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

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

AOMuHuUcmpuposaHue OaHHbIX

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

paspeLleHbl.

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

50415.0M-1CT.003.000
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(Open Geospatial Consortium).

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

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

cepBepa Ans KNMEHTOB, NOAAEPKUBAOLNX AaHHYH0 crielnudukaumio.

lMpocmpaHcmeeHHbIl ¢puribmp Kk OaHHbIM

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

Ecnn BBEOoeHO Takoe oOrpaHu4veHue, TO MOMNb30BaTeflb CMOXET OTOOpaxaTb Crov U

ornepupoBaThb AaHHbIMW TONbKO B Npeaenax ykazaHHo obnacTtu.

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

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

3.3 UHcTpymeHTanbHasa reomHcgpopmaumoHHasa cucrema N’MC Zulu

MMC Zulu - WHCTpyMeHTanbHasi reoMHOpPMaUMOHHas cuctema Ans  Cco3faHus
3MNEKTPOHHbIX KapT, MIaHOB M CXeM, WHAOPMAaLMOHHO-CNPABOYHbIX CUCTEM, BKIOYas

moaennpoBaHmne MHXeHepPHbIX KOMMyHI/IKaLI,Mﬁ N TPAHCNOPTHbIX CUCTEM.

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

pacTpoBOM BUAE, aHallM3a X ToONonormm n nx cBA3n C CEMaHTU4ECKUMIA 0aszamu gaHHbIX.

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

pasnunyHblie TeMaTtndeckme KapTbl, OCYLLEeCTBIATb 3KCNOPT N UMNOPT AaHHbIX.

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

50415.0M-1CT.003.000
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AutoCAD Release 12, ArcView. B pesynbTtate nmnopta 6yayT nonyyYeHbl BEKTOPHbLIE CIOU C
roToBbiMM OBbeKTaMu, Npu 3TOM BCE XapaKTEPUCTUKKU, Takue Kak macwtad, uBeT U npoyuve
Oyoyt coxpaHeHbl. Ecnn k obbektam B 0obmeHHOM (popmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa TaK >ke UMnopTMpyeTcs B Zulu.

MomMumo umnopTta Zulu MMeeT BO3MOXHOCTb JKCMOpTa rpadmyecknx AaHHbIX B Takue
nporpammbl kKak Maplnfo, AutoCAD Release 12 n ArcView. OKCNopT CEMaHTUYECKUX OaHHbIX
BO3MOXEH B 3MeKTPOHHYt0 Tabnuuy Microsoft Excel unu ctpanuyy HTML. B cucteme Zulu
Tawke MoryT 6e3 npeobpasoBaHMs WCMOMNbL30BaTbLCA ONUCaTeNnn pacTpoBbiX OOBHLEKTOB B

dopmatax Mapinfo n OziExplorer.

"eonHdopmaumoHHaa cuctema Zulu no BHeEWHeMy BMOYy BeCbMa MoxoXa Ha LIMPOKO
pacnpocTpaHeHHble nNpoaykTbl cemenctBa Microsoft Office u umeeT cxoxee obopyaoBaHune

MEHIO 1 NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N'C Zulu

Cunctema obnagaet LWMPOKUMN BO3MOXHOCTSIMM:

e Cco3gaBaTb KapTbl MECTHOCTU B PasfiMyHbIX reorpadryecknx cuctemax KoopamHar u
KapTorpadmyeckmx NpoeKLMsiX, oTobpaxaTb BEKTOpHble rpaduyeckne OaHHble CO
crnaxviBaHnem n 6e3 crinaxvBaHus;

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

e 0OMb30BaTbCA AaHHBbIMWU C CEPBEPOB, Nogaepkmaromx cneumdumkaumo WMS (Web
Map Service);

e C NOMOLLbIO CO34aBaEMbIX BEKTOPHbIX CNIOEB C COBCTBEHHbIM BUHAPHBLIM hopMaToM,
obecneymBalOLMM  BbICOKYKD CKOPOCTb  paboTbl, BEKTOpPU30BaTb pPacTpoBble
n3obpaxeHus;

e MpM BEKTOPM3aUUM UCMNOSMb30BaTb KaK MPUMUTUBHbIE OOBLEKTbI (CMMBOIbHbBIE,
TEKCTOBblE, JNWHENHblE, NNoWagHble) Tak M TUNOBble OOBLEKTbI, OMUCbIBAEMbIE
CaMOCTOATENbHO B CTPYKTYpE Cros;

e paboTraTb C CEMaHTUYECKUMM [OaHHbIMMK, MOAKIYAEMbIMUA K CrOK U3 BHELLUHMX
ncrouHmnkos BDE, ODBC wnn ADO yepes onucatenu 6a3 gaHHbIX (nonyyaTtb AaHHble
MOXHO 13 Tabnuuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux nctoqHnkos ODBC nnn ADO);
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e BbIMNOMHATL 3aNPOChl K 6azam AaHHbIX C OTOBpaXXeHNEM pe3yrbTaToB Ha KapTe (Mouck
onpeneneHHon nHhopmaunn, HaxoXXaeHne CyMMbl, MakCMManbHOro, MMHUMarbHOro
3Ha4yeHus, N T.4.);

e BbIMNOMHATL NPOCTPaAHCTBEHHbIE 3aMpPOChbl MO 0ObekTaM KapTbl B COOTBETCTBUM CO
cneundmkaumnamm OGC;

e cosgaBaTb Mogenb penbeda MECTHOCTU M CTPOUTb Ha €€ OCHOBE W3OSTMHWUW, 30HbI
3aTonsieHnst Npodunun 1 pacTpbl penbeda, paccunTbiBaTb Nrowaan n o0bLEMBI;

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

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

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

e oTOOpaatb  0bObekTbl cnos B dopmare  nceego-3D  no3BonsiOLEM
BM3Yyanun3npoBaTbCs OTHOCUTENbHbIE BbICOTbl OOBEKTOB (HaNpPUMeEp, BbICOTbI 34aHUN);

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

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

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

e pelaTb TONonornyeckme 3agayn (M3MeHeHne COCTOsTHUSA OOBLEKTOB (NepeKoYeHns),
MOUCK OTKMOYaKLWMX YCTPOMUCTB, MOUCK KpaTyauwmnx nyTenh, MOUCK CBSA3aHHbIX
06bEKTOB, MOUCK KOnew);

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

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

e co3daBaTb MaKeTbl Nevary;

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

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

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

50415.0M-1CT.003.000
17



OBOCHOBBIBAIOLUME MATEPWAITbI K CXEME TEMNOCHABXEHUS FOPOJA KYWEBILLEBA KYABbILIEBCKOMO PAWOHA HOBOCUBMPCKOW OBNACTH
HA MEPUOL A0 2040 FOLA (AKTYANTU3ALIUA HA 2024 TOf). FNABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TEMJIOCHABXEHUA»

e co3gaBaTb Makpochl Ha A3bikax VB Script unu Java Script;
e OCYLLECTBMATb MPOrPaMMHbIA AOCTYN K OaHHbIM 4epe3 OObEeKTHy Mogenb Ans

HanMcaHusi COBCTBEHHbIX KOHBEPTEPOB;

e co3faBaTb COBCTBEHHbIE NPUNOXKEHNUS, paboTatoLume nog ynpasneHvem Zulu.

3.3.11 Opranmsaumna rpachmueckux gaHHbIX

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

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

e BEKTOPHbIE CIow;
e pacTpOBbIE CIIOW;
e crnou penbeda;

e cnon WMS (Web Map Service).

BekmopHsble criou

BekTopHble crion umeroT CoOCTBEHHLIN BUHAPHbIN hopmaTt AaHHbIX, YTO obecnevnBaeT
BbICOKYID CKOpPOCTb paboTbl rpadmyeckux u TOMonorndecknx anroputmos. Wmeetcs
BO3MOXHOCTb MPOrpaMMHOro AoCTyna K AaHHbIM Yepe3 OObEKTHYH MoAdenb AN HanucaHus

COBCTBEHHbIX KOHBEPTEPOB.

O61beKTbl BEKTOPHOIO Crnost AeNATCS Ha NPOCTble (MPUMUTUBBI) U TUMNOBLIE

(knaccudmumnpoBaHHble 0O6bEKTHI).

MpUMUTUBLI MOTYT BbITb:

TOYeYHble (NMUKTOrpaMMbl UINU «CUMBOIbI»);

TEKCTOBbIE,

NVHENHbIE (AYHUK, NONUIINHUN);

oL aaHble (KOHTYpbl, MONMKOHTYPbI).

TunoBble 0OBLEKTbI ONUCbIBaOTCA B OMONMoteke TUNOB 00bekToB. Kaxabin Tun
OMNUCbIBAET NNOWAAHOW, IMHENHBIN UM CUMBOJIbHBIN TUNOBOW rpadonyecknin obbekT, meet
Nnonb30BaTenbCKoe Has3BaHWe N MOXET ObiTb CBs3aH C CODCTBEHHOM CemMaHTu4Yeckon Basomn

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

TUMOBOro OObEKTA.
TvnoBble 06bEKTbI MOTYT ObITh:

e TOYEYHble (MUKTOrpaMmmbl NN «CUMBOITbI»);
e JVHENHbIE (NMHUW, NOMUITUHUN);

e nrowanHble (KOHTYpbl, MOMMKOHTYPBbI).

ATPUOYTVBHbIE UINN CEMaHTUYECKUE OaHHble BEKTOPHOIO Crosi XPaHATCA BO BHELUHEM
WCTOYHUKE [aHHbIX U MOOKIMOYATCA K CINOK Yepe3 COOCTBEHHbIN onucaTenb 6asbl AaHHbIX. K
OZIHOMY CIOK MOXET ObITb MOAKIOYEHO MONEPEMEHHO NPON3BOITBHOE YMCIO CEMaHTUYECKNX
6a3 AaHHbIX. MpUMUTMBLI MOMb3YHTCA OOLIEN cemaHTMyeckol 6a3oil JaHHbIX, TUMOBbIEe
00BbEKTbI - CODCTBEHHOW NS KaXKOoro Tuna (oAHaKo ANsi pasHbIX TUMOB MOXHO MOAKIOYUTL

OOHY M Ty xe 6a3y).

Pacmpoesbie criou

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

AVCKOBbIM NPOCTPAHCTBOM (Zulu cripaBnsieTcsl ¢ NoOeM 13 HECKOSbKUX ThICSY pacTpoB).

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

3.3.1.2 Pabora ¢ cucremamm KOOpAVHAT M KaprorpaduuecKkumm

npoeKunaMmm

Fpacbmqecwle OaHHble MOrytT XpaHUTbCA B pPa3fiMdHbIX CUCTEeMax KoopAauHat W«

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

Cuctema npeanaraer Habop npedonpeneneHHbIX cuctem koopauHat. Kpome Toro
nonb3oBaTenb MOXET 3afaTb CBOK CMCTEMY KOOpAUHAT C MHAMBUAYalNbHLIMU NapameTpamm

ANs NoAAepXMBaeMbiX CUCTEMON MPOEKLIMIA.

B 4yacTHOCTM 3Ta BO3MOXHOCTb MO3BOJSIAT, npn WM3BECTHbLIX MNapamMeTpax (KJ'IIO‘-laX

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

[laHHble MOXXHO NepenpoeunpoBaTb U3 OAHON CUCTEMbI KOOPAMHAT B APYrYHO.
3.3.1.3 OpraHunsaumsa cCeMaHTUYeCKNX AaHHbIX

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

(ADQ) 4epes onucatenu 6a3s gaHHbIX.
[MonyyaTb AaHHbIE MOXHO U3:

e Tabnwuy Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e apyrme uctodHnkn ODBC unn ADO.

Umnopm/3kcriopm GaHHbIX

Bo3moxxeH MMNOpT/aKCNopT AaHHbIX B cneayroLmne hopmarbi:

¢ Mapinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e Okcnopt kapTbl (Windows Bitmap (BMP));

e OJkcnopT cemaHTnyeckmnx aaHHblx (Microsoft Excel, HTML, TekcTtoBbIn coopmar).
3.3.14 MpepcraBneHme faHHbIX HA KapTe

KapTa moxeT copepxaTb MPOM3BONbHOE YMCIO rpaddUyecKnx CroeB - OOHU U Te Xe
rpagoMyeckme crnou MoryT ObiTb MOMELLEHbl B pasHble KapTbl C pasHbIMU HacTporKamu
oTobpaxeHusi. KapTa nmeeT BO3MOXHOCTb 3a[aHus Nofb30BaTENbCKOro MMeHU, LBeTa doHa

M MacLUTabHOW CEeTKM.

[aHHble, XpaHSLWMXCA B PasHbiX CUCTEMAax KOOpAMHAT, MOXHO OTobOpaxaTb Ha OAHOM
KapTe, B OQHOW M3 KapTorpadmyeckmx npoekunin. MNMpn aTomM nepecyeT koopamHaT (ecnv oH

TpebyeTcs) U3 ogHOro gatyma B OPYro U M3 OOQHOM NPOEKLUMU B APYryt0 NPOU3BOAMTCS Npu
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oTobpaxeHun "Ha nety".

MpUMUTUBLI MOTYT UMETL MHAMBUAYANbHbIE CTUNN OTOBpakeHus (LBET, CTUMb, TOMNLWNHA
NVHURA; UBET M CTWIb 3anuBKKW; NUKTOrpamma; cdopmar TekcTa). TunoBble OOBLEKTbI UMEKT
CTUSb B 3@aBMCUMOCTU OT pexunma (COCTOAHMS), KOTOPbIV onpegenserca B 6ubnmorekn Tvnos
obbekToB cnod. CTunb NPUMUTUBOB MOXET nepeonpeaensaTb KapTon - Ang Bcex NpUMUTUBOB

MOXHO NPUHYOUTENbHO 3a4aTtb OOWH CTUIb.

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

packpacka MOXeET ObITb CO34aHa N0 CEMaHTUYECKUM JaHHbIM UIn nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOOAWUTb ANt BCEX OOBLEKTOB Crosi Haanucu unu oupku. TekcT
Hagnucn MOXeT bpaTbCs M3 cemaHTMYeckon 6a3bl AaHHbIX. TEeKCT Haamnucu Takke MOXeT
nepeonpenensteCa NPorpamMmMHO. BUpkM reHepupytoTcs aBTOMaTM4ecku, HO MOryT MOTOM

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

[ns 6bICTpOFO nepemMeLlleHmna B Hy>kHOe MeCTO KapTbl MOXXHO YCTaHaBIIMBaTb 3aKI1aKW.

3aknagka Ha TO4YKY Ha MECTHOCTU C ornpeaereHHbIM MacLuTabom OTO6pa)KeHI/IFI.

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

nocrenyoLen CKnemkn n T1.4.).

3.3.1.5 Opranmsauusa Kapr

MmeeTca BO3MOXHOCTb yAoOOHO oOpraHu3oBaTtb KapTbl, OObegMHEHHble obLen
TemaTtumkon. COBOKYMNMHOCTb KapT, 00beauHEHHbIX OOLMM NOfb30BaTENbCKUM MMEHEM U, €CITU
TpebyeTcs, HAOOPOM MEPaAPXNYECKUX CBA3EN MeXay 3TMMM KapTamu, NpeacTtaBnsieT cobown

MPOEKT.

B pamkax npoekTta kapTbl MOXHO CBA3bIBaTb Mexay Coboi C MOMOLLLIO MMMEPCCHISNOK.
[Mnepccbinka onpegensercss OoT OObekTa B OOHOM KapTe K OPYrol KapTe C YyKasaHUem

MeCTOpPacCrnonoXeHna n macwitaba.
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3.3.1.6 PepakTuposaHue o6bekToB

[ns pegakTMpoBaHusi 1 BBoga 06bEKTOB NpeayCMOTPEHbI:

e BO3MOXHOCTW BBOAA U PEAAKTUPOBAHMS:
— BBOZ C 9KpaHa MbILLUKOW
— BBOf NO KOOpAMHAaTaM C KrnaBunaTypbl
— TpaccupoBKa NIMHUIA
— aBTO3aMblKaHMe KOHTYPOB
— Bblpe3Ka/konmpoBaHmne/BCcTaBka - yonvpoBaHue
— MOBOPOT OObeKTa.
e ornepaunn oTMeHbl/Bo3Bpata genctansa (Undo / Redo).
e pefakTMpoBaHue rpynnbl 06 bLEKTOB:
— yadaneHue - nepemMeLleHue;
— aybnupoBaHue;
— MOBOPOT - Bblpe3ka/konnpoBaHne/BCTaBKa.
e pEeOaKTUPOBaHME ANEMEHTOB obbekTa:
— nepemelleHne/yaaneHne/BcTaBka y3nos;
— nepemeLlleHne/yaaneHme pebep;
— pasbueHune yyactka CUMBOSbHbIM OOBEKTOM.

e TpaHcdopmaums.

3.3.1.7 BeKTOpHbIe OBeprieMHble onepauvum

OBepnen - onepaumsa HanoxeHnst Apyr Ha gpyra AByx unu 6onee crnoes, B pesynbrare
KoTopomn obpasyeTtcs oAviH NPON3BOAHbLIN CInoW, coaepXallunm KOMMNO3nLMIO
NPOCTPAHCTBEHHbIX OOBLEKTOB MUCXOAHbLIX CrOEB, TOMOMOrMI0 3TOM KOMMO3ULMKU 1 aTpubyThl,

apmcbmemqecm Unn rorm4eckn npon3BogHble ot 3Ha4YeHnn anI/I6YTOB NCXOAHbIX OOBHEKTOB.

MoanepxmBakoTcs crieayloLLe BEKTOPHbIE OBEPIEHbIE OrnepaLmu:

e 0b0beanHeHne 0b6bEKTOB € HacnegoBaHuem ID (YHUKanbHOro naeHTudmkaTopa);
e pasbeavHeHne 00BLEKTOB,
e pasgeneHvne oaHoro o6bekTa rpynmnon 0ObLEKTOB;

e Bblpe3ka 13 ogHoro obbekTa obnactu rpynnbl 06 LEKTOB,;
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e oOTpe3aHne obbekTa BHe 0b6nacTu rpynnbl ApYrMx O6bEKTOB;
e y3rI0BaHue;
e BydepHble 30HbI;

e [OCTPOEHME KOHTYPOB MO CETW.

3.3.1.8 KoppekTuposka pacrpos

B cucteme peanu3oBaHa KOPPEKTMPOBKA pPacTpOBbIX painioB, copepKallumx
CKaHMPOBaHHYI0 C MIaHWETOB TOMOOCHOBY. KOppEeKTMpoBKA WCKaXKEHWU CKaHWPOBaHMSI
NPOM3BOAMTCH MO TOYKaM pacTpa, KOOPAMHATbI KOTOPbIX M3BECTHbI. Kak MUHMMYM OOMKHbI
ObITb M3BECTHbI YETbIPE TOYKU, ONpeaensioLLme Yribl NnaHLeTa.

Mpouenypa KOPPEKTUPOBKM CO3AAET HOBbIN PacTp, Yribl KOTOPOro COBMagatoT C yriamm

nraHwera, T.e. npoueaypa KOppPEeKTUpoOBKA o6pe3aeT OTCKaHMpoOBaHHblE, HO JTNLLIHUE, MNOos4.

3.3.1.9 MopenupoBaHue ceTemr U TononorMYeckKme 3apgavum Ha ceTax

Hapsgy ¢ obbldHbiM ana TMC  pasgeneHneM OOBLEKTOB Ha KOHTYpbl, JlOMaHble,
KOMOVHMPOBAHHbIE KOHTYPbl, KOMOUHMPOBAHHbLIE NOMaHble, Zulu nogaepXvMBaeT NUHENHO-

Y3J10BYIO TOMOJ10rMt0, YTO NO3BONAET MOAENTNPOBaATb NHXXEHEPHbIE CETHU.

Hapsigy ¢ o6biuHbIM anst TNMC pasgeneHneM 06bekToB Ha KOHTYPbI, TOMaHble, CUMBOSbI,
Zulu nopoepXXuMBaeT  JNIMHENMHO-Y3MOBYHD  TOMOMOMMK, YTO MO3BONSIET  MOAENMPOBATH
WHXXEHEPHbIe N Opyrne ceTn. Tononormyeckas ceteBas Moaenb npeacraenseT cobow rpad
CeTW, y3namu KOTOPOro SBIIAOTCA TO4YeYHble OOBbEKTbl (KoroAubl, WUCTOMHWKM, 3a0BWDKKM,
pyounbHUKN, NepekpecTkn, notpedbutenn n T1.4.), a pebpammn rpada SBNATCA JNIMHENHbIE

06bekTbl (kabenu, TpybonpoBoAbl, yHaCTKMU AOPOXKHON CETU U T.4.).

Tononornyeckun pegakTop Co3faeT MaTemMaTuyeckyto Modenb rpada cetm
HenocpeacTBEHHO B Mnpouecce BBoda (pucoBaHuA) rpaduyeckon nHgpopmaumun. Mcnonbays
MOJefNb CETU MOXHO pellaTb psi TOMOMOrMYeckmx 3agad, NovcK Kparyamwero nytu, aHanus
CBSI3HOCTW, aHanuM3 Korewl, aHanu3 OTKIMHYEHUW, MOUCK OTKMYalLWnMX YCTPOMCTB U T.A.
MOXHO MEHATb COCTOSAHMS OOBLEKTOB (MEpeKnoyeHnsl) C nocrneaylowmnMm aBTOMaTUYeCKUM
OBHOBIIEHMEM COCTOSIHUS BCEW CeTU (HanpuMmep, BKIOYEHWE/BBIKIIOYEHNE  3a0BVKKU
TpybonpoBoAa) BbINOMHATL MOUCK OTKMAKYaKWMX YCTPOMCTB  (GPOpMUPOBaHME  CrMCKa

OObLEKTOB, MMEIOLMX MPU3HAK «OTKMHOYaoLLEee YCTPOWCTBO», MPU OTKIHOYEHUM KOTOPbIX
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BblIOpaHHbLIN ODBLEKT TaKke NEepeBOAMTCA B COCTOSIHAE «OTKIMHOYEH»), KpaTyamlimx nyTen
(HaxoauTb KpaTyaulLLnK NyTb MO CETU MeXOy BblOpaHHbIMKU y3riamu C y4eTOM HanpaBfeHun
Yy4acTKOB), CBA3aHHbIX OOBHEKTOB (HAXO4UTCS MHOXECTBO OOBLEKTOB CETU, AOCTMKUMbBIX W3
BbIOpPAHHOrO y3na CeTu, OOCTWKMMOCTb MOXET onpeaenatbcs 6e3 ydeTa HanpaBreHust
y4acTKOB, C YY4ETOM U MPOTMB HarnpaBreHMs1 y4acTKOB), UCKaTb BCE KOSbLia CETU, B KOTOPbIE

BXOOAT BCE BblOPaHHbLIE 0OBbEKTDI.

CeTb BBOOUTCA KaK COBOKYMHOCTb TUMOBLIX TOYEYHbIX OOBLEKTOB, COEANHEHHbIX
TUNOBBIMU  JIMHEMHBIMW  OOBbEKTaAMK, MMEKLWMMM MPU3HaK «y4dactok». WIHopmaums o
TOononorMn OOPMMPYETCS aBTOMATUYECKN - ECININ «NOTAHYTb» 3a y3en unu pebpo, cBsa3aHHbIe
0bbekTbl Takke nepemeltanTcd. OBbeKTbl CETU MOXHO OTKPENMsTe M 3aHOBO MPUKPENNATb

APYr K ApYry OOHUM ABWKEHNEM MbILLKW.

Mopgenb cetn Zulu siBnsieTcs ocHoBoW ONd pa6OTbI MoAynda pacyHeToB UMHXEHEPHbIX

ceten ZuluThermo.

34 MHcTpymeHTanbHasa reoumHcgpopmaumoHHaa cucrema N’MC Zulu

Moaynb ZuluThermo no3BoOnsieT co3gaTb PacyYETHY MareMaTUYecKyltd MOLErNb CETH,
BbINOMHUTL  MacnopTM3auMild CEeTU, W Ha OCHOBE CO3[0aHHOM MOAenu pewatb
MHOPMaUNOHHbIE 3ad4ayun, 3agadn TOMOMOrMYECKOro aHanm3a, U BbINOMHATbL Pas3fnyHble

TennorngpaBiin4eckme pacyeThbl.

Pacquy nognexar TYynuKoBble W KOIbLEBbIE TeEnnoBble CETU, B TOM 4uUCIEe C
NOBbICUTEJTbHbIMUA HaCOCHbIMU CTaHUUNAMM n apoccenmpyrowimmmn yCTpOVICTBaMM,

pa60Ta+0LLu/|e OT OAHOro Ui HeCKOJIbKMX NCTOYHUKOB.

[Mporpamma npegycMatpuBaeT TennornapaBnUYeckuini pacyeT C NpPUCOeAUHEHVEM K
ceTu nHauBuAayanbHbIX TennoBbix NyHKTOB (UTI) n ueHTpanbHbIX Tennoblx nyHkToB (LITIT)

MO HECKOIMbKMM OECATKaMM CXEMHbIX PELLEHWIA, MPUMEHSIEMbIX Ha TeppuTopumn Poccuu.

PacueT cuctem TennocHabXeHnst MOXKET NPOU3BOAMTLCS C YH4ETOM yTEYeK M3 TEnroBon
CETU N cuUCTeM TennonoTpebrneHns, a Takke TennoBbiX NoTepb B TpybonpoBodax TennoBon

ceTun.

PacueT TennoBbIx noTepb BeaetTcd nmbo no HOpMaTMBHbIM NOTEPAM, nmbo no

CbaKTI/I‘-IeCKOMy COCTOAHUIO N30J14LUUMN.

Pacuetbl ZuluThermo moryT paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgopmMaLnoHHON
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cuctemon (B Bmae moayns pacwwmperHnss TUC), Tak u B Buae otaensHonm 6mbnmnorteku

KOMMOHEHTOB, KOTOPbIE NO3BOMSOT BbIMOMHATbL PACHETbI U3 NPUNOXKEHWIA NOMNb30BaTeNnen.
CocTaB 3agay:

e MOCTPOEHME pacYETHON Mogenu TENIOBOM CETY;
e nacnopTmsaumns 0ObLEKTOB CETY;

e HanagoudHbIN pacyeT TEMNSIOBOWN CETU;

e [OBEPOYHbIN pacyeT TEMNSTIOBON CETU;

® KOHCTPYKTOPCKMI pacyeT TensioBon cetu;

e pacdeT Tpebyemoin TemnepaTypbl Ha UCTOYHUKE;
e KOMMYTAaLWOHHbIE 3a4a4u;

e [IOCTPOEHME NbE3OMETPUYECKOrO rpadomnka;

& pacyeT HOPpMAaTUBHbLIX NOTEPb TernJia Yepes3 N3onAauuto.

3.4.1 MocTpoeHue pacyeTHOM MoAeriv TeNJIOBOMU CeTHn

MNpn paboTe B reoMHEOPMaLMOHHON CUCTEME CEeTb AOCTaTOMHO NPOCTO M BbICTPO
3aHOCUTCS C MOMOLLbIO MbILWKA MU MO koopAauHatam. [pyu aTom cpasy dopmupyeTcs
pacyeTHasi mogenb. OcTaeTcs NuLb 3adaTb pacyeTHble napaMeTpbl OOLEKTOB W HaXaTb

KHOMMKY BbIMOJIHEHNA pac4eTa.

MaTtematnyeckass mogenb cetu Ans npoBeaeHna TennorngpaBiiM4eCKNX pacyHeToB
npeacraBnideT cobon rpacp, roe  ayramu, CoeuHALWUMW  Yy35bl, ABNAKTCA YYaCTKU

Tpy6onpoBoaoB..

YyacTok M300paxaeTcs OOHOW NUHMEN, HO MOXET O3Ha4aTb HECKONbKO COCTOSIHWM,

3adaBaeMblX pa3HbIMU peEXUMaMW:

Pesgmi | ————te——  EEIFOMEH

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

Peszma 4 OTETHOSEH TI0 AR [EDET

PucyHok 3.2 - U306paxeHne HeCKONMbKMX COCTOSIHMM Y4acTKOB, 3afiaBaeMbIX pa3HbIMU peXxnumam
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370 BHellLHee npeacTaBneHve cetu. MNepen Hayarnom pacyera BHelLHee NpeacTaBneHve
CEeTW, B 3aBUCUMOCTU OT TUMOB U PEXMMOB 3NIEMEHTOB, COCTaBMNSAOLLNX CEeTb, NpeobpasyeTcs

(KOLI,I/IpyeTCFI) BO BHYTPEHHEeEe rnpeacrtasrieHne, no KoTopomMmy 1 npoBoAUTCA pacyeT.

MpocTbiM Yy3rOM B MOAENU cuMTaeTcst NGOl y3en, YbM CBOWCTBA creumarnbHO He
oroBopeHbl. MpoCToN y3en CrnykUT TOMbKO AN COeAMHEHUS y4acTKoB. TakuMu y3namu Ans
MOOENN SIBMSIOTCA TEMnoBble Kamepbl, OTBETBMEHUS, CMeHbl OWaMEeTPOB, CMeHa Tuna

NpoKNnaakn unn tuna n3onauunm n 1.4.

Bo BHyTpeHHel koaMpOBKe Takue y3rbl NpeBpallalTcs B ABa y3na, OAuH B NoAatoLLem
Tpybonposoae, Apyron B obpaTHoM. B kaxkgom y3re MOoxHO 3afaTb CNMB BOAbl U3 NOAAMOLLENO

n/vinn n3 obpaTtHoro TpybonpoBoOaOB.

MoTpebutenb TENnOBOW JHEPrUM XapaKTepu3yeTcsi pacyeTHbIMM Harpyskamy Ha
CUCTEMY OTOMIMEHMS], CUCTEMY BEHTUMAUMM W CUCTEMY TFOpPSMEro BOAOCHaGXEHUs W
pacyeTHbIMK TemrnepaTypaMmy Ha BXOAe, BbIXxode NMOoTpebuTens, U pacyeTHOW TemnepaTypoi

BHYTPEHHEro Bo3ayxa.

B oagHonuHenHom npencrasieHnn I'IOTpe6I/1TeJ'Ib - 39TO y3J'IOBOIZ SJIEMEHT, KOTOprI71

MOXET ObITb CBA3aH TONMbKO C OAHUM Y4aCTKOM.

BHYTpeHHsIs KoOupoBKa MOTPEOUTENSI CYLLECTBEHHO 3aBUCUT OT €ro0  CXEMb
npucoeavHeHust K TennoBon ceTn. CxeMbl MOryT OblTb 3neBaTopHble, C HACOCHbLIM
CMELLEHNEM, C HE3ABUCUMbBIM MPUCOEOMHEHNEM, C OTKPbITbIM UK 3aKpbITbiIM OTOOPOM BOAbI
Ha BC, c perynsitopamu TemnepaTtypbl, OTOMNMEHNs, pacxoga M T.4. Ha gaHHbIA MOMEHT B

pacnopaXXeHnn rnosib3oBarternA 46 cxem npuncoegnHeHnA n0Tpe6MTene|7|.

Ecnn B 3gaHUM HECKOmMbKO y3J/10B BBOAAa, TO 0b6beKTOM «I'IOTpe6VITeJ'Ib» MOXXHO ornuncartb
Kaxgbli BBo4. B TOXE BpemMA Kak OAuH I'IOTp66I/ITeJ'Ib MOXHO onucaTb uernbin KBapTan umin

3aB0Of, 3adaB 418 Takoro notpebutens o606LLEHHbIE TENMNOBLIE HArPY3KM.

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

notpebnsaembiM pacxogom, nMbo pacxoa obycrnoBneH 3agaHHbIM CONPOTUBIIEHMEM Y3ara.

Tako o6bekT yaobHO ucnonb3oBaTb, KOrga BO3HWKAET HEOOGXOOUMOCTb paccyuTaTb
rMapaBnuKky cetm 6e3 mHOpMauMM O TENMOBbIX Harpy3kax W KOHKPETHbIX CXemax
npucoeguHeHus notpeburtenein K TennoBon cetn. Hanpumep, npyu pacdete maructpanbHbIX
ceTer nHopMaLnmM O KBapTarbHbIX CETAX MOXET He ObiTb, @ A9 OLEeHKM NoTepb Hanopa B
MarucTpansax [AoCTaTodHO 3adatb 0600w eHHble pacxodbl B Tovkax MNpuUcoeguHEHUs

KBapTanos K MaFI/ICTpaJ'IbHOIZ ceTn.
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B ogHonuHeriHoM n3obpaxeHun He TpebyeTcsa nogknoyatb 0600 eHHbIN NoTpebuTens
Ha OTAEeNbHOM OTBOASILLEM Yy4acTKe, Kak B Criydae npoctoro notpebutens. To ecTb B 3TOT
y3ern MOXET BXOAUTb U/ BbIXOAUTL M60E KONMMYECTBO Y4acTKOB. OTO NO3BONSET ObICTPO U

yLI,O6HO, C MUHMMalbHbIM KOJTMYECTBOM UCXOOHbIX AAaHHbIX.

I
b ¢ o

HMCTOMHMK 060Gl eHHbIe NOTReGHUTENH

PucyHok 3.3 - O606LUeHHbIV NoTpebuTenb

LTI - 3Tto y3en OONONHUTENbHOrO perynupoBaHUa W pacnpegernieHna TennoBoun
3Heprn. Hannume Takoro yana nogpasymeBaeT, YTO 3a HAM HaxoauTcs TYNMKoBasi CeTb, C
nHameuayanbHbiMm notpedutenamn. B LITTT MoxeT BXoAUTb TONMbKO OAMH Y4acTOK U TOMbKO
OOVH Y4aCTOK MOXET BbIXOAUTb. [pnyemM BXoAALWMN yH4acTOK MOET CO CTOPOHbI MarucTpanu, a
BbIXOOSALNMA Y4acTOK BefeT K KOHeYHbIM notpedbutensm. BHyTpeHHaa koguposka LITTI
3aBMCUT OT €ro CXembl MPUCOEOMHEHUS] K TEMNOBOM CETU. JTO MOXET ObiTb rpynnoBoOw
aneBaTop, rpynrnoBOM HAaCOC CMELLEHUSI, HE3aBMCUMOE MOAKIIOYEHNE TPynnbl NOTpeduTenen,
oonnepbl Ha NBC n T1.0. Ha AaHHbIM MOMEHT B pacnopsbkeHun nonb3oBaTtens 39 cxem

npucoeguHeHns LITT.

MarucTpans
r
r
r
r

PucyHok 3.4 - LUTN

[MepemMblyka MO3BOMSIET CMOLENMPOBATL Y4acTOK, COEOUHSALWMA nogjalwmi U
obpaTHbI TpybonpoBoabl. B aTOT y3en MOXeET BXoAUTb W/Unn BbIXOAUTL Nit0BOE KONUYECTBO

y4acTKOB.
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< =%

PucyHok 3.5 — lNMepemblyuka

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

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

o - o——0 0 - -
5 =

o L

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

HacocHas ctaHuMs B OOHONMUHENHOM M300paXkeHun npeacTaBnsieTcs ogHMM y3nom. B
3aBUCUMOCTM OT TabNM4HbIX MapameTpoB ITOro0 y3na HacoC MOXET OblTb YCTaHOBMEH Ha
nogatowiem unm obpatHom Tpybonpoeoae, NMMbo Ha obonx TpydbonpoBoaax OAHOBPEMEHHO.
[ns 3agaHns HanpaeneHns 4EeNCcTBUSA Hacoca B 3TOT y3eN TOMbKO OAMH y4acToK 06a3aTenbHO

OOIMKEeH BXOONTb U TONMbKO OAMH YH4aCTOK OOIMKEH BbIXOOUTD.

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

paboTatoLLee C y4eTOM pearbHOM HanopHO-PacXoOHON XapaKTepUCTMKN KOHKPETHOro Hacoca.

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

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

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

Ha pUCyHKe BMAOHO, KaK pa3sinvHble HanpaeJlieHNA y4acTKoOB, BXOOALLUMX N BbIXOOALLNX N3
HacoCa B CO4YeTaHWn C pa3HbIMKX 3HaAaKaMWM Harnopa, BIMAKOT Ha pe3yribTar pacyeTa,

OTOBPaXXEHHbI Ha NbE30METPUYECKUX rpadimKax.

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

3aBMCUMO OT NpoxoadLlero 4epes Hacoc pacxona.

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

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

Hmin .HRH

Gmin Gras

PucyHok 3.9 - HanopHo-pacxoaHas xapakTepucTuKa Hacoca

Mo 3agaHHbIM ABYM TOYKaMm onpegensieTca napabona ¢ MakCMMyMOM Ha OCWU OaBfieHun,
Mo KOTOPOM pacyeT v ByaeT onpedensTs HaNop Hacoca B 3aBUCUMMOCTU OT pacxoa. Cnegyet
OTMETUTb, YTO XapaKTEepPWUCTMKA, 3afjaBaeMas Takum 00pa3oM, MOXET OTnMYaTbCs OT
peanbHOM XapakKTEPUCTUKN Hacoca, HO B npedenax pabo4ven obnactn obe xapakTepucTuKm

NpakTn4eCcKn coBrnagaroT.

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

aBTOMAaTU4ECKHN.

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

TOJIbKO HanpasJieHNneM BXoOdALEero B y3esn ydacTtka.

[poccenupyloline ycTpoincTea B OOAHONMUHENHOM NPeacTaBreHnn ABMATCS y3rnaMmiu, HO
BO BHYTPEHHEW KOOUPOBKE - 3TO AOMNONHUTENbHbIE Y4aCTKM C MOCTOSIHHBIM UMK NEPEMEHHBLIM
conpoTtuereHneM. B agpoccenupyolimin ysen ob6si3aTenbHO AOMKEH BXOAWUTb TONbKO OAMH

Y4acCTOK, U TOJTbKO OAUH YH4aCTOK U3 y3I1a OOIMKEH BbIXOOUTb.

Ha nogawwsn mpySonpofoge Sreg
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Ha oBpamydoM mpyBonpofoge

o e o

————

. Vo T Fa) . {}

Sreq

PucyHok 3.10 - lpoccenupyrolime ycTpomcTea
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C TOuYKM 3peHunss Modenu apoccernbHas Wwanba 3To (PUKCMPOBAHHOE COMPOTUBIIEHUE,

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

Ha O6paTHOM pr60|'|p0B0,D,e. Tak kak aT1o Heperynmpyemoe conportuerieHme, 1o Benn4nHa

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

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

Tpy6onpoBsoae, Npy yBenuyeHur pacxoaa Yepes Hee B Ba pasa.
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PucyHok 3.11 - [lpoccenbHas wanba

YCTPOWACTBO C MNEepeMeHHbIM COMpPOTUBIIEHUEM,

KoTopoe

Nno3BONAET noaaepxmBaTtb 3agaHHOe AaBlieHNE B pr60np030ne B onpeaerneHHoMm gunanasoHe

N3MEHEHNA pacxoaa. PerynﬂTop OaBlieHnA MOXET YCTaHaBIMBATbCA KaK Ha nogarolem, Tak n

Ha obpaTHoM Tpybonposoae.
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PucyHok 3.12 - Perynsitop aaBneHus
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Ha pucyHke nokasaHo, YTO Mpu YBENWMYeHWM B OBa pasa pacxoda Yepes perynsrop,
YCTaHOBMEHHbIN B oBpaTHOM TpyboOMnpoBoAde, OaBMeHUEe B PeryrnupyemMoM Yafne ocTaeTcs

NMOCTOAHHbIM.

BennunHa conpoTMBNEHUs perynsatopa  MOXeT W3MEeHsiTbCs B npedenax  oT
GECKOHEYHOCTU [0 CONPOTMBMEHWUSI MOMHOCTBLIO OTKPbITOrO perynaTopa. Ecnn  ycnosus
paboTbl CETU 3aCTaBNSOT PErynaTOp MOMHOCTHIO OTKPbITLCS, TO OH Ha4yMHaeT paboTaTtb Kak

Heperynmpyemblil 4POCCENUPYHOLLIMIA y3er.

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

BEJTMHNHY pacnojiaraemMoro Hariopa.

Perynatop pacxoga - aTO y3en C nepeMeHHbIM COMpPOTUBMEHNEM, KOTOPOe MOo3BonseT

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

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

peryndaTopbl AaBJl1€HNUA.

3.4.2 Hanapo4yHbIn pacuyeT TensioBoM Cetm

Llenbto HanagoyHoOro pacyeta sBNSeTcA obecnedyeHne noTpedutenelrt pacyeTHbIM
KONMYeCTBOM Bofdbl U TENNOBOW aHeprun. B pesynbTaTe pacyeTa ocyllecTBnsetcs nonbop
2MeBaTOpPOB M WX COMEr, MPOU3BOAMTCA PacYeT CMECUTENbHbIX W  [APOCCENUPYHOLLNX
YCTPOWMCTB, OnpenensieTcs KonMyecTBO M MECTO YCTaHOBKM ApoccenbHbiX Lwanb. Pacuet
MOXET MPOU3BOAUTLCS MPU WM3BECTHOM pacrioniaraeMoM Harope Ha WCTOYHMKE U ero

aBTOMaTN4€CKOM nop,6ope B CJ1y4ae, eClim 3aaHHOro Hanopa He goCTtaTtoO4HO.

B pesynbTaTe pacyeTa onpedenstoTcs pacxodbl M NoTepu Hamopa B TpybonpoBogax,
Hanopbl B y3nax ceTh, B TOM Yucrie pacnonaraemMble Hanopbl y notpebuTenen, Temneparypa
TENNOHOCUTENS B y3nax ceTu (Npu y4yeTe TenroBbIX NOTepb), BeNnuymMHa M3bbiTOYHOro Hamnopa

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

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

oboux TpybonpoBogax B 3aBMCMMOCTM OT HeoGXoAMMOro AN CUCTEMbl FMOpPaBrM4eCcKOro
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pexxuma. MNpy paboTe HECKONbKUX UCTOYHUKOB Ha OAHY CETb OnpeaensieTcs pacripederneHve
BOAbI 1 TEMMOBOW SHEPrMIN MeXay UcTodHUKaMu. MogsoauTes GanaHc no Boge U OTMYLLLEHHO
TENNOBOW 3HEpruein Mexay UCTOYHUKOM M noTpebutensmun. Onpenensitotcs NoTpeduTenn u
COOTBETCTBYIOLUMA UM WUCTOYHUK, OT KOTOPOro [aHHble MOoTPeduTenu nony4yalT Boay U

TENIOBYIO SHEPTUHO.

3.4.3 MoBepouHbIA pacuyeT TensioBou cetTu

Llenbto noBepoyYyHOro pacyeta SBMASETCA onpederneHve (akTUYecKUx pacxonoB
TENMOHOCUTENSA Ha ydvacTkax TenrnoBoM CeTU W y noTpebutenen, a Takke Konuyectse
TENMOBOM 3HEPrMn nony4yaemMon noTpeduTeneM Mpu 3agaHHOM Temnepatype Bodbl B

noJatolLiem TpybonpoBoie 1 pacrnonaraeMoM Hanope Ha UCTOYHMKE.

Co3fgaHHass MaTemaTuyeckass UMUTaUMOHHAs Modenb CUCTEeMbl TennocHabGXeHus,
cnyxaliasi 4ns peLleHnsi MOBePOYHON 3afadu, No3BONsSIeT aHanNM3nMpoBaTh MapaBiMYecKuii u
TENSIOBOMA PEXMM paboTbl CUCTEMbI, @ TakkKe NPOrHO3MPOBaTb M3MEHeHWe TemnepaTtypbl
BHYTPEHHEro BO3adyxa Yy noTpebutenein. PacyeTbl MOryT MPOBOAWUTLCA MPU  PasNUYHbIX
MCXOOHbIX AaHHbIX, B TOM Y/CIEe aBapUiAHbIX CUTYaLMsIX, HANnpUMep, OTKIMHYEHUN OTAErNbHbIX
y4acTKoB TEMJIOBOW CEeTW, nepenady Boabl M TEMSOBOM SHEPrMM OT OOHOMo0 WCTOYHMKA K

APYromy no ogHoMy 13 Tpy6onpoBoaoB U T.4.

B pesynbTate pacuyeta onpenensitoTca pacxodbl M NOTepu Hanopa B Tpybonposoaax,
Hanopbl B y3nax ceTu, B TOM Y1cre pacrnonaraemMble Hamnopbl y notpebutenen, Temneparypa
TENNOHOCUTENS B Yy3rax ceTu (NMpu y4eTe TEnsoBbiX MOTEPb), TemnepaTypbl BHYTPEHHEro
BO3Qyxa Yy noTpebuTenen, pacxodbl U TemnepaTypbl BoAbl Ha BXOAE W BbIXOAE B Kaxayto
cuctemy Tennonotpebnenus. [Mpu paboTe HECKONMbKUX WCTOYHUMKOB Ha OAHY CeTb
onpenensieTcs pacnpeneneHe Boabl U TENMOBOWM 3HEPrMN MexXay UCToYHMKamu. MNogsoauTtes
GanaHc No BoAde M OTMNYLLEHHOW TENNOBOW SHEPrUein Mexay UCTOYHMKOM U MoTpebutensmu.
OnpegensitoTcs NOTPeOUTENN N COOTBETCTBYIOLMA UM WUCTOYHUK, OT KOTOPOrO AaHHble

n0Tpe6|/|Ten|/| nony4yaroT BOAY U TENJIOBYHO 3HEPTIUIO.

3.4.4 KOHCTPYKTOPCKMIM pacuyeTt TernsioBoM cetum

Llernbto KOHCTPYKTOPCKOro pacyeta sIBNSeTcs onpeaeneHme auaMeTpoB TpybonpoBoaos

TYNUKOBOM W KONbLIEBOW TEMMOBOW CETW MPM MPOMNYCKE MO HUM pacYeTHbIX PacxogoB Mpu
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334aHHOM (VIJ'IVI Hel/I3BeCTHOM) pacnonaraemomM Hanope Ha NCTOYHUKE.

NaHHas 3apava MoxeT BbiTb MCMONb30BaHa Npu Bbidaye paspeLleHnst Ha NoAKIoYeHne
noTpeduTenei K TENOBOM CETU, TaK Kak B Ka4eCcTBe WUCTOYHWMKA MOXET BbICTynaTb 060
y3€en CUCTeMbl TENNOCHaGXeHWs, Hanpumep TenroBasi kamepa. [na 6onee rMbkoro peLueHns
AaHHON 3adayn MpegycMOTpeHa BO3MOXHOCTb M3MEHEHUs CKOPOCTM OBWXKEHUS Bodbl MO
yyacTkam TennoBOoM CETU, YTO NPUBOAUT K UBMEHEHWNIO AnameTpoB TpybonpoBoaa, a 3HaunT u

pacnonaraemMoro Harnopa B TO4Ke NoAKIno4YeHn4.

B pesynbTate pacuyeta onpenensioTcs AMaMeTpbl TPyOONpPOBOAOB TEMOBOW CETW,
pacrioniaraemblil Hanop B TOYKE MOAKMHOYEHMS, pacxodbl, NMOTEPUM Hamopa W CKOPOCTU

ABWXKEHWS BOAbl HA y4acTKax CeTW, pacrnoraraemble Hanopbl Ha NoTpebuTensx.
3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

LleﬂbPO 3afadn dBndaetca onpegeneHne MunHmMMalribHO Heobxognmonm TeMneparypbl
TENNIOHOCUTENSA Ha BbIXOAE W3 WCTOMHMKA Ansa obecneyeHust Yy 3agaHHoro I'IOTpe6VITeJ'I$|

Temneparypbl BHYTPEHHETO BO34yXa HE HUXKE PaCYETHOWN.
3.4.6 KommMmyTaumoHHblIe 3apnaum

AHanu3 OTKMIOYEHUI, MEPEKIOYEHUIN, MNOUCK OBnukanwen 3arnopHoOM apmarypbl,

OTKIMHOYaroLLEeN y4acTOK OT MCTOMHUKOB, UMY NOMHOCTBLIO U30NUPYIOLLEN YH4aCcTOK U T.4.
3.4.7 Mbe3omeTpuueckum rpachmk

Llernbto NocTpoeHUsi Nbe3oMeTPUYECKOro rpadmka SIBMSETCA HarnsiaHas MnnocTpauus

pesynbLTaToB MMAPaBNYECKoro pacyeTa (Hanaao4Horo, NoOBEPOYHOro, KOHCTPYKTOPCKOrO).

OTO OCHOBHOW aHaNUTUYECKUIA MHCTPYMEHT cneunanucTa no rmgpasnuyeckum pacyeTam
TennoBbiX ceTen. lNbe3oMeTp npeacTtaBnseTr cobon rpaumyeckuii OOKYMEHT, Ha KOTOPOM
n3obpaxkeHbl NMHMM OaBNeHWN B Nogarollern u obpaTHOM MarucTpansx TensoBOoW ceTu, a
Takke npounb penbeda MeCTHOCTU - BOOSMb OMNPEAENIEHHOro NyTn, COeqUHSAIOLEro MexXay
coboi aBa NPOM3BOSIbHBIX y3na TEMNSI0BON CETU MO HEPa3PbIBHOMY MOTOKY TennoHocuTens. Ha
Nbe3oMeTpuU4YeckoM rpadmke HarnggHoO npeacTaBneHbl BCE OCHOBHLIE XapaKTEPUCTUKK

pexuma, nory4vyeHHble B pe3yrbTare rmapaBiin4ecKoro pacdera, no BCeM y3riamMm 1 ydacTkam
50415.0M-11CT.003.000
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BAOOJIb Bbl6paHHOI'O nyTn: MaHOMETpPpU4YeCKne gaBlieHnA, NnorHble N yaeribHble NoTEPU Haropa

Ha ydacTKax TENMOBOM  CETN, pacnonaraemble OaBlieHNA B KaMepax, pacxogbl
TennoHocurtend, nepenagbl, co3daBaeMbleé Ha HaACOCHbIX CTaHUUAX WU UCTOYHUKAX,
N30bITOYHbIE Hanopbl N T.4.
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PucyHok 3.13 - [be3omeTpuyeckui rpadmk

LlBeT N CTUNb NNHWIA 3a0aeTCs NoNb3oBaTeNeMm.

B Tabnuue noa Fpad)MKOM BbIBOOATCA AOJ14 KaXdoro yajia CcetTn HanmMeHOoBaHWue,

reogesvdeckasl OTMETKa, BbicOTa MOTpPeduTens, Hamopbl B MogatolemM u obpaTHOM
TpybonpoBodax, BENMYMHA APOCCENMPYEMOro Hanopa Ha wanbax y notpebutenen, notrepu
Hanopa no y4acTkam TensoBOW CETU, CKOPOCTU ABWXKEHMSA BOAbI HA y4acTKaxX TENSIOBOM CETU U
T.0. KonnyecTtBo BbIBOAMMOWM Nog rpadovkoM MHAOpMaLMM HacTpamMBaeTCsl NoNb30BaTerNeM.

3.4.8 Pacuer HOpMaTMBHbIX NOTEpb Ternmna Yepes u3onaumio

Llenbto gaHHOro pacyeta SABNSIETCS OnpeferieHne HOpMaTUBHBLIX TEnsioBbIX MNOTEPb
yepe3 msonAumMo TpybonpoBogoB. TennoBble MOTEPU OnpeaensaTcss CyMMapHO 3a rof C
pa3buskon no mecsauam. MNpocmoTpeTb pesdynbTaTbl pacHeTa MOXHO Kak CyMMapHO MO BCEN

TENnnoBOM CETU, TaK U NO KaxXgomMy oOTaeribHO B3ATOMY WCTOYHUKY TennoBomn QHEPrnn mn

50415.0M-1CT.003.000
35



OBOCHOBBIBAIOLUME MATEPWAITbI K CXEME TEMNOCHABXEHUS FOPOJA KYWEBILLEBA KYABbILIEBCKOMO PAWOHA HOBOCUBMPCKOW OBNACTH
HA MEPUOL A0 2040 FOLA (AKTYANTU3ALIUA HA 2024 TOf). FNABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TEMJIOCHABXEHUA»

Kaxxgomy LeHTpanbHomy TennoBoMy nyHKTy (LITTT). Pacyet moxeT ObiTb BbIMNOMHEH C YYETOM

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

Pe3yﬂbTaTbI BbIMOJIHEHHbIX pac4eTOB MOXXHO 3KCMNOPTUPOBAThH B MS Excel.

3.4.9 «PykoBoacTteo nonb3osarena NMC ZULU»

«PykoBoacTso nonb3osatens MC ZULU» npegcTasreHa rno CCbIfKe HuxXe

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

3.4.10 «PykoBopacteo nonb3osarena ZULU-THERMO»

«PykoBoacTso nomnb3oatens ZULU-THERMO» npeacrasneHa no CCbifike Hmke

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

41 UndopmaumoHHo-rpachmueckoe onucaHue OOGBEeKTOB CUCTeMbl

TennocHabxeHuna

Ha ocHoBe cywiectBytowen OM ana uenen akryanusaumm 3neKTpoHHOM mogenn Obina
cosgaHa mofernbHaa 6asa —«ts_2023», B KOTOPOM MpoBoAMNach BbiBEPKA C MOCNEAyHoLLEN
KOPPEKTUPOBKOM  MHPOPMAaLMOHHO-TPAdIMYECKOrO  OMUCaHUS  CYLLEeCTBYIOLMX OOBbEKTOB
cucTeMbl TennocHabxeHns ropoga Kymbbiwesa KyinObiweBckoro parvioHa Hosocmnbupckon
obnactm C Y4eTOM W3MEHEHWH, MpPOM3OLEAINX C MOMEHTa YTBEPXKOEHUA CXeMbl
TennocHabXeHusi, No AaHHbIM 3akasuyvka (6asa aboHeHTOB; 6a3bl TEMMOBbLIX CETEN; CYTOYHbLIE

BEOMOCTMW).

B aktyanuampoBaHHOM 6a3e [aHHbIX JNEKTPOHHOW MOOENnu OnucaHbl U Mpu
HeobXoaMMOCTM OOMOSHEHbI (CKOPPEKTMPOBaHbI)  MacnoOpPTHbIE XapaKTEPUCTUMKU BCEX TUMOB
06bEKTOB cucTeMbl TennocHabxeHus. MonHoTta 3anonHeHus 6a3bl AaHHbIX MO napameTpam

3aBUCUT OT HaNMM4na MCXoaHbIX AaHHbIX Y TENnNOoCHabXaOLLIMX KOMMaHWNA.

4.2 OTnapka n KanubpoBka 3NeKTPOHHOU Moaenu

B paMKax gaHHOro atana ObISI BbIMOSTHEHDI:

e OTJlagKka pa6OTbI pacyeTHbIX MaremMmaTtn4eckmnx MO,EI,yJ'IGVI nyTemMm BblABI1EHNA

OLUMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoAenn C LUerbl  OOCTMXKEHUSI COOTBETCTBUSI  pacCHETHbIX
napameTpoB MoZenu akTU4eckyM napameTpaM B ONpeaeneHHbIX penepHbIX
y3rnax CUCTEMbI TEnnocHaGXKeHus (MpU HamMuumM MHGOPMaLMK MO pacxodam,
AaBrneHVsaM Bodbl B Modawlmx W obpaTHbiXx TpybonpoBogax CUCTEMBI

TennocHabeHwst Anst pakTUYecKoro pexxunma).

Ha oaTane oTnagkm SnNekTpoHHOM Mogenu Obin npoBedeH aHanm3 MNOoMHOThbl U

OOCTOBEPHOCTU BHECEHHbIX NCXOAHbIX AaHHbIX.
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KannubpoBka mMogenun - npouecc uoeHTUdMKaUMM N TOHKOM HacTpOMKM HabopoB
WUCXOAHbIX AaHHbIX TakMm obpa3om, 4Tobbl obecneynTb MakcumarnbHoe npubnmxeHne
pes3ynbTaTOB IMAPaBfIMYECKOrO pacyeTa K (PakTMYecKMM napameTpaMm B onpenesneHHbIX
penepHbIX y3rnax CUcTeMbl TennocHabxeHuns. [ns opraHu3aumm npouecca kanvbposkn OM
BbIOMPAOTCA penepHble Yanbl B KaXXAOW M3 CUCTEM TEMSOCHAOXEHNS, Takme Kak: BbIBOLHOM
KONMMEeKTOp Ha WCTOYHMKE W/MMM HAacOCHble CTaHUMKM W/ TennoBble MNyHKTbl U Npoyne
3NEeMEeHTbl TEennoBOM CETU, MO KOTOpPbIM UMeEKTCA (haKTUYeckme AaHHble MO pacxodam

TennoHocUTENd 1 pacrnonaraemMbiM Harnopam 3a oTonuTenbHbI nepuog 2022/2023 rr.

OaHMM 13 He3aMeHUMbIX WMHCTPYMEHTOB MNpu KannbpoBKe rmapaBrinyeckon mMoaenu
TENSOBOM  CeTU  4ABNSEeTCA  Nbe30OMETPUYEeCcKMM  rpadomk,  MOCKOMbKY  rpadouyeckas
WHTEpNpeTaunsa rmapaBfiMyeckoro pexuMma Mo3BONSeT OAHOBPEMEHHO KadYeCTBEHHO U
KONMYECTBEHHO OLEHWUTL MOMpaBKW, KOTOpble HeobXoAMMO BHECTU B pacyeTHy Mogernb,
yToObl OHa Hambonee agekBaTHO MOBTOpsiNa "rMapaBnMyeckoe noBedeHne" pearbHON

TENnoBou CETU B aKcnnyarauun.

Takke AOns BbINOSHEHUS KaJ'IVIGpOBKVI ncnonb3oBaliCb pes3yrbTaTbl MAapaBJIN4ECKUX
pacyeTtoB pOnd J3JIEMEHTOB TENMNOBOA CETU, a TaKke rpacbmquKoe npencrasneHne

napamMmeTpoB TENJIOHOCUTENA.

MapannenbHo paboTe C  BbIWEONUCAHHbIM  MHCTPYMEHTapuem  MnpoBoaunach
KOPPEKTUPOBKA M3HAYarlbHO BBEAEHHbIX [aHHbIX MO LUEpPOXOBaTOCTU TPyGONpOBOAOB,
3HAYEHNAM MECTHbIX COMPOTMBIIEHUA UM NpP. C UEenbilo MNOMydeHust MaKkCUMarnbHOro
COOTBETCTBMS MapaMeTpPOB pPacyeTHOM Modenu C hakTUYECKMMM MapamMeTpamu CUCTEM

TenrnocHabKeHus.

PesynbTaTtbl BbINONMHEHHOW KanubpOBKM B 3MEKTPOHHOW MoAenu npeacTaBneHbl B
cpaBHuTenbHon Tabnuvue 4.1. gna 6GasoBoro nepuoga  pa3paboTkm  CXembl

TennocHabxeHus (otonutenbHoro nepunoga 2022/2023 rr.).
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Ta6nuua 4.1 — PesynbTaTbl BbINONMHEHUA KanMOPOBKM 3NMEKTPOHHOM MOAENM CUCTeMbl TennocHabxeHus ropoga KymObiweBa KyiiGbiweBckoro panoHa HoBocuGupckoit obnactm ans

OTONUTENLHOTO (3MMHEro) nepuoaa

OHepromcToYHUK, MarmcTpanbHbIi BbIBOA

MapameTpbl rMApaBNMYECKUX PEXUMOB paGoThI

Mo AaHHbIM (paKTU4YECKOro pexuma paboTbl B
oTonuTenbHbIN Nnepuog 2022/2023 rr.

no pe3yrnbTaTam BbIMONTHEHHON KanMOpPOBKN 3NEKTPOHHOWM
MoZAenu cucteMbl TennocHabxeHus

OaBneHne B OaBneHve B

Pacxopg TennoHocutens Pacxopg TennoHocuTens B

noparwem/o6paTtHOM noparwemM/o6paTtHOM
B nogarowem nopatrouiemM TpyéonpoBoge,
Tpyb6onpoBopgax, (M Bog. CT. / Tpy6onpoBone (M3/‘i) Tpyb6onpoBoaax, (M BoA. CT. (M3/‘-I)
M BOA. CT.) ’ / M Boa. cT.)
BT3L, BT3L, : 53 /20 BT3L, : 1950.4 BT3L, : 56 /20 BT, :1931,0
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B panbHenwem akTyanusMpoBaHHasa 9MeKkTPpOHHas MoAernb WUCMonb3oBaHa B
KayecTBe OCHOBHOMO MHCTPYMeHTapus Onsi pas3paboTku cueHapueB pasBUTUS CUCTEMBI
TennocHabxeHns ropoga Kynbeiwesa Kynbbiwesckoro parioHa HoBocubupckon obnactu

Jo 2040 ropa.

PesynbTatbl KanubpoOBKM MAPaBANYECKUX PEXMMOB CUCTEMbl TenrocHabXeHns
ropoga Kymbbiwesa KyinbbiweBckoro panoHa HoBocnbupckon obnactu npencraBneHa B
pokymeHTe «OOOCHOBbIBaOLWME MaTepuanbl K CxeMe TennocHabxeHuss ropoga
Kynbbiwesa Kynbbiesckoro pavoHa Hosocubupckon obnactu Ha nepuog no 2040 roga
(Aktyanusaumsa Ha 2024 rog). maBa 1. CywectBylowee nonoxeHme B cdepe
npovM3BOACTBa, nNepefjaym UM noTpebneHuss  TennoBOW  3HeprMum  ana  uenen
TennocHabxeHnst» (wndpp 50415.0M-ICT.001.000) MpunoxeHune 4. CywecTByloLne
rmgpaBnnyeckne pexunmbl Tennosbix ceTen» (wndgp 50415.0M-MNCT.001.004).
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5 JJNIEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMbI
TEMNOCHABXEHMUA

MogenupoBaHne nepcnekTMBHOrO BapuaHTa pasBUTUA CUCTEMbl TenrocHabXeHns
(CTPOUTENBCTBO HOBbIX M PEKOHCTPYKUMS CYLLLECTBYIOLLMX UCTOMHUKOB TEMSIOBOM 3HEPrumn,
nepepacrnpegeneHe TensioBbIX Harpy3oK Mexay UCTOYHUKaMU, onpenerneHne BO3MOXHOCTU
NOOKMIOYEHMA HOBbLIX MOTPeEbUTENen TEennoBOM SHEPrun, onpeaeneHne onTuManbHbIX
BApMaHTOB Ka4YeCTBEHHOr0 U HagexHoro obecnevyeHusi TEensioBOM 3SHEPrmen  HOBbIX
notpebutenen u T.4.) OCYLLECTBIISETCS Yepe3 MEXaHU3M COo34aHus U agMUHUCTPUPOBAHUA
cneumanbHbiX "MogenbHbiX" 6a3 - HabopoB [OaHHbIX, KITOHMPYEMbIX W3 OCHOBHOW
(koHTponbHOM) 6a3bl AaHHbIX ONMUCAaHWS TEMSIOBOW CETU, Ha KOTOPbIX MOXHO MPOU3BOAUTL

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

B pesyrnbTare co3gaHunA nepcrnekTMuBHOro BapunaHta B OM B COOTBETCTBUM C MacTtep-
nnaHom Oblna co3gaHa mogenbHasa 6a3a, oTpaxarLiad nepcnektTmBHoe CoCTodHMe CUCTEMbI

TennocHabxeHnsa Ha 2040 rog.

B nepcnekTuBHbIX MogenbHbIX 6a3ax y nnaHMpyemblx K NOAKIOYEHUIO NoTpedbuTenein B

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

«X» - MOPSAKOBbLIN HOMEP B NepcrneKkTuBHOM Ga3ze aboHEeHTOB, KOTOpas NpeacTaBneHa B
Mmaee 2 lNpunoxeHne 1 «XapakTepuctuka CyLLeCTBYIOLWEN U NEPCNEeKTUBHON 3aCTPOWKW,
TENSOBOM Harpy3km M NOTPebrieHMst TENMOBON 3HEPrnM Mo dfieMeHTaM TeppuUTopuanbHOro
Aenenvsa» (wmdp 50415.0M-MNCT.002.001).

PesynbTaTbl  pacyeTa  MNepCrneKkTMBHbIX  FMAPaBANYECKUMX  PEXUMOB  CUCTEMbI
TennocHabxeHuns ropoga Kyinbbiwesa Kynbbiwesckoro pavioHa Hoocubupckon obnactu
npeacrtaesneHa B AokymeHTe «OG60CHOBbIBalOLME MaTtepuarnbl K Cxeme TennocHabXeHus
ropoga Kynbbiwesa Kynbbiwesckoro pavioHa HoBocubupckon obnact Ha nepuog o 2040
roga (Aktyanusauusa Ha 2024 rog). Mnasa 4. CyuwiecTBylolmne 1 nepcrnekTuBHble BGanaHcbl
TENns0BOM MOLLLHOCTN UCTOYMHUKOB TEMSOBOW 3HEPrnn U TENNOBOW Harpysku» [MpunoxeHune 1.
MMepcnekTnBHbIE  MOpPaBMMYECKME pPEXMMbl  TennoBblx ceTten»  (wudp 50415.0M-
MCT.004.001).

50415.0M-1CT.003.000
a1
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6 AOKYMEHTbDI NOo AKTYANIUSUPOBAHHOWU 3JIEKTPOHHOM

MOLOEMU

Mo pesynbtaramMm akTtyanunsauum SJ'IeKTpOHHOﬁ MOAENN CUCTEMbI TennocHabxeHus

lopoga KymbbiweBa Kynbbiwesckoro panoHa Hosocubupckon obnactn — paspaboTaHbl

cneayoLwme A0KYMEHTbI:

HacToAWMA  JOKYyMeHT - «O6ocHoBbIBalOLWME MaTepuanbl K  CXeme
TennocHabxeHus ropoga Kynbbiwesa KynbbieBckoro panoHa Hosocnbmpckon
obnactn Ha nepuog oo 2040 ropga (Aktyanusauus Ha 2024 rog). nmaBa 3.
OnNeKTpoHHadA Mofefnb CUCTeMbl  TenmnocHabxeHusi»  (wndp 50415.0M-
MCT.003.000);

«OBoCcHOBbIBatOLLME MaTepunarnbl K cxeMe TennocHabxeHnsa ropoga Kynbbiwesa
KynbbiweBckoro pavioHa HoBocubupckon obnactu Ha nepuog o 2040 roga
(Aktyanusaums Ha 2024 rop). naBa 3. OnNeKTpOHHaaA Mogefb CUCTEMBbI
TennocHabxeHusay. MNpunoxeHne 1. padmyeckas Yactby» (wngp 50415.0M-
MNCT.003.001);

«ObocHoBbIBaOLWLIME MaTepuanbl K CxeMe  TennocHabxeHust  ropoga
Kynbbiwesa KymbblweBckoro panoHa Hosocubupckon obnactn Ha nepvog 4o
2040 roga (Aktyanusaumsa Ha 2024 rog). [naea 1. CywecTBytoLlee nosioxeHune
B cdepe NpoM3BOACTBa, Nepegaym n notpebneHus TenmnoBon 3Heprm Ans
uenen tennocHabxeHusa. MNMpunoxenne 4. CyuiecTByowmne rngpaBnmyeckue
peXnMbl TENMNoBbIX ceTen» (wmndgp 50415.0M-MNCT.001.004);

«OBocHoOBbIBatOLLME MaTepuarbl kK cxeme TennocHabxeHns ropoga Kynbbiesa
Kynbbiwesckoro panoHa HoBocubupckon obractu Ha nepuog o 2040 roga
(Aktyanusauua Ha 2024 rop). [nasa 4. CywecTByowmMe U MNepcrnekTuBHbIe
GanaHcbl TEMMOBON MOLLHOCTU MCTOYHUKOB TEMSIOBOW 3HEPrMn MU TEMNOBOM
Harpyskun. [lpunoxeHne 1. [lepcrnekTMBHblE ruapaBnuUyecKne pexmmbl
Tennosbix ceTen» (wmdgp 50415.0M-MNCT.004.001).
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OBOCHOBBIBAIOLUME MATEPWAITbI K CXEME TEMNOCHABXEHUS FOPOJA KYWEBILLEBA KYABbILIEBCKOMO PAWOHA HOBOCUBMPCKOW OBNACTH
HA MEPUOL A0 2040 FOLA (AKTYANTU3ALIUA HA 2024 TOf). FNABA 3 «3JIEKTPOHHAA MOAENb CUCTEM TEMJIOCHABXEHUA»

Mo pesynbTataMm akTyanu3auuMm 9reKTPOHHOW MOAENN CUCTEMbl TennocHabXeHus
ropoga Kynbbiwesa KyibbiweBckoro panoHa HoBocubupckon obnactn akTyanmsavpoBaHbl

cneayowme MmoaernbHble 6asbi:

e MogenbHass ©asa «ts_2023» - akTyanuMsvMpoBaHHasi MofenbHasi 6Gasa no

CYLLIECTBYHOLLIEMY COCTOSIHUKO CUCTEMbI TEMMOCHAGXEHUS;

e MogenbHas 6asa «ts_2040» - mMopenbHasi 6a3a No NepPCnekTMBHOMY PasBUTUIO

cuctembl TennocHadxeHnsa Ha 2040 roga.

XapakTepuCTukn TEnmnoBbIX CETEW CUCTEM TennocHabxeHnss ropoga Kynbbiwesa
KynmbbllweBckoro  panmoHa  HoBocubupckon — obrnactm  npuBedeHbl B OOKYMEHTE
«ObocHoBbIBalOWME MaTepuanbl K cxeme TennocHabxeHus ropoga KynObiwesa
Kynbbiwesckoro parioHa HoBocmbupckonm obnactu Ha nepuog 0o 2040 roga (Aktyanusauus
Ha 2024 rop). naBa 1. CyuiecTBylollee NONOXEHNE B cdhepe NPOM3BOACTBA, nepegaym u
notpebrneHnss TennoBOM 3HeprMM pnOns uenen TennocHabxeHus». [lpunoxeHve 2.
Tennosble ceTn» (wmdp 50415.0M-MNCT.001.002).
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