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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOAOENU CUCTEM
TEMNMOCHABXEHUA roropgA MEPECJABNA-3AJIECCKOIo
APOCJIABCKOM OBJIACTU

B pamkax akTtyanu3aumm cxembl TennocHabxeHus pa3paboTaHa 3MeKTpoHHas MoAesnb
cucteM TennocHabxeHusa ropoga lMepecnasns-3anecckoro fApocnasckon obnactn Ha 6ase
nporpammMHo-pacyeTHoro komnnekca «ZULU» (aanee no tekcty 3M) B uensix:

e CO3JaHMA  eguHoOWn  MHJOpMauMOHHOM  nnatopMbl MO cucTeEMam
TennocHabxeHus ropoaa;

e MOBbLILWEHNA 3PPEKTUBHOCTN MNHGOPMALMOHHOITO obecneyeHnst MnpoLEeccoB
MPUHATUA  pewleHMn B obnactm  Tekywero  YHKUMOHMPOBAHUS U
NepcnekTUBHOIO pPa3BUTUS CUCTEMbI TENSIOCHabXeHMs ropoaa;

e MpOBELEHVS eOMHOW TMONMUTMKA B OpraHu3aumMn Tekyllen [OesTenbHOCTU
npeanpuaTMin U B NEpPCnekTMBHOM pPas3BUTUM BCEWM CUCTEMbl TEMNOCHaAOXeHUs
ropoga;

e obecneyeHns yCTOMYMBOIO rPagoCTPOUTESNBHOMO Pa3BUTUS rOPoaa;

e paspaboTkM Mep O MNOBbLIWEHUA HaAEeXHOCTU CUCTEMbl TenrocHabXeHus
ropoga;

¢ MWHMMM3AUMM BEPOSITHOCTU BO3HMKHOBEHWSI aBapUiHbIX CUTyauui B CUCTEME
TennocHabXeHus:.

PaspabotaHHaa anekTpoHHas Moenb npefHasHayeHa ONA peLueHust Creaylowmx
3ajav:

e CcO30aHMss  OOLLEeropoACKOM  SNEKTPOHHOW  CXEeMbl  CYLLECTBYHOLLUMX W
NMepCnekTUBHbIX TEMNMoBbIX CeTen UM OOBLEKTOB CUCTEMbI TEMNOCHAOXEHMS
ropoga [epecnaensa-3anecckoro fApocnaBckon 006mnacTtv, MNpPUBA3aHHBIX K
TOMOOCHOBE ropoaa;

e OMNTUMM3ALUMMN CYLLECTBYIOLLEN CUCTEMbI TennocHabxeHns (onTMmmsaums
rMapaBiMHECcKUX PEeXnMOB, MOLENVPOBaHWE nepepacnpenerieHns TennoBbIX
Harpy3ok Mexay WCTOYHUKaMu, onpegerieHne onTuMarbHbIX  AMamMeTpoB
NPOEKTUPYEMbBIX W PEKOHCTPYMPYEMbIX TEMMOBbLIX CETEM W TennoceTeBbIX
06beKkToB U T.4.);

e MOAEenMpoBaHus NepCrneKkTUBHbIX BapuaHTOB pa3BUTUSA CUCTEMBI

TENNOCHabXeHNs1 (CTPOUTENBCTBO HOBLIX W PEKOHCTPYKUMSI CyLLECTBYHOLLIMX

78405.0M-1CT.003.000
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WCTOYHMKOB TENSIOBOM 3Heprun, nepepacnpegeneHne TennoBblX Harpys3ok
MeXay WCTOYHWKaMK, onpedeneHne BO3MOXHOCTU  MOAKMOYEHMST  HOBbIX
noTpebuTtenen TEnsoBOM 3HEPrMv, onpedenieHne onTUMarnbHbIX BapwaHTOB
KayeCTBEHHOro W HadexHoro obecneyeHuss TEnnoBOW SHepruer HOoBbIX
notpebutenen n 1.4.);

e OMepaTtuMBHOrO  MOAENMPOBaHUA  obecrnedeHnss  TEenroBOW  3Hepruen
noTpedutenen Npyn aBapuiiHbIX CUTyaLUUsIX;

e OMepaTUBHOMO MOSyYEHUss MHAPOPMALMOHHBIX BbIBOPOK, CMpaBoOK, OTYETOB MO
cMCTEME B LIeSIOM Mo cucTeMe TernriocHabxeHus ropoda v no oTaernbHbIM ee
anemMeHTam;

e MOHWTOPUHI PasBUTUS CXeMbl TennocHabxeHuss ropoda [lepecnasns-
3anecckoro fpocnasckon obnacTu;

e oObecneveHne exerogHom akTyanusaumMnm cxemMbl TennocHabxeHust ropoga
Mepecnasnga-3anecckoro Apocnasckon obnactn B cooteeTctBum ¢ P3-190 «O

TennocHabxeHnm» n MNoctaHoeneHnem lMNpasutenbcTea PO Ne154.,

B paMKax akTtyarnum3aunn CXembl TennocHabXeHns B 4acTtu SJ'IeKTpOHHOIZ moaenu

BbIMNOJIHEHbI, B HaCTHOCTH, criegyouine pa6OTb|:

e TpaccupoBka M BHeCeHMe B MOAelIb XapaKTepUCTUK TernroBbIX ceten no

npenocrtaBsieHHbIM AaHHbIM TennocHabXaroLmx OpFaHI/I3aLI,I/IIZ;

e BHECEHMEe B MOAEeNlb XapaKTepuUCTUK MOAKMOYEHHbIX NOoTpedbutenen B
COOTBETCTBUMN C MpeaocTaBneHHbIM1 6azamn aboOHEHTOB TennocHabXaroLmx

opraHusauumi;

° KaJ'II/IGpOBKa SJ'IeKTpOHHOIZ mMmoaesnn no (*)aKTI/I‘-IeCKI/IM OaHHbIM N3 CYTOYHbIX

BEOOMOCTEN UCTOYHNKOB TEMSIOBOW SHEeprun.
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2 AKTYANMN3AUMA 3JIEKTPOHHOM MOAEMU CUCTEMBbI
TEMNMOCHABXEHUA roropgA NMEPECINABIA-3AJIECCKOIoO
APOCJIABCKOM OBJIACTU

AKTyanuManpoBaHHasi 9neKTPOHHas MoAenb CUCTEMbl  TennocHabkeHnus ropoaa
Mepecnaena-3anecckoro  Apocnaesckon obractu  obecnevvBaeT  BbINOSIHEHME  BCeX
TpeboBaHMN, NpeabsBASEMbIX K SNIEKTPOHHLIM MOAENAM B COOTBETCTBUM C [ocTaHOBNEHMEM
MpaButenbctBa PP Ne 154 o1 22.02.2012 r.:

a) rpadmyeckoe npeactaBfieHne OObEKTOB CUCTEMbI TEMNNOCHABXKEHUS C MPUBA3KON K
TOnorpadn4eckon OCHOBE MOCENEHMS, TOPOACKOro OKpyra M C MOSMHbIM TOMOSIOMMYECKUM

onvcaHMeM CBS3HOCTU OOBbEKTOB;
6) nacnopTu3aumo OOBHLEKTOB CUCTEMbI TEMITOCHABXEHWS;
B) NacrnopTn3aumio U onncaHne pacyeTHbIX eanHUL, TEPPUTOPUATIbHOTO AENEHUS;

r) rMApaBNNMYECKUA pacyeT TEMSOBbLIX CETEN NOON CTENEHN 3aKONbLOBAaHHOCTU, B TOM
yucrne rmapaBfMYECKMIA pacyeT NpyM COBMECTHON paboTe HECKOSbKMX MCTOYHWUKOB TEMNOBOW

SHEPIrmn Ha enHYKo TENOBYH CETb,

D,) mMogenmpoBaHune BCeX BNOOB I'IepeKJ'II-OLIeHI/IIZ, OCyLlleCTBIdEeMbIX B TEMJIOBbIX CETHX, B

TOM YMCIe NEPEKITIOHNEHNI TEMMOBLIX HArPY30K MeXay UCTOYHMKaMM TEMOBOW 3HEPTUK;

e) pacyeT 6GanaHcoB TEMNSOBOW 3HEPIMM MO WCTOYMHMKAM TEMNSoBOW 3SHEPrMM U no

TeppuTopManbHOMY NPU3HaKy;
X) pacyeT NoTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMmn TENNOHOCUTENS;
3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHABXEHNS;

N) TPynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4aCTKOB TEMNMOBLIX CETEW,
notpebuTtenen) no 3adaHHbIM KPUTEPUSIM  C  LENbi  MOOENMPOBaHWUS  PasfnyHbIX

NepCcrnekTBHbIX BapnaHTOB CXeM TennocHabXxeHus;

K) CpaBHUTENbHbIE NMbe3oMeTpUYeckue rpadmkv ans pa3paboTku 1 aHanmsa cLeHapues

NepCcnekTMBHOIO pa3BUTUA TEMJOBbIX ceTen.

B pamMKax akTtyanum3aunn CXembl TennocHabXeHns B 4acTtu SJ'IeKTDOHHOIZ moaenm

BbINOJTHEHbI crneaywLine pa60TbII
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2033 FOJA (AKTYANTU3ALIUA HA 2019 FO[). KHUTA 3. ANIEKTPOHHASA MOLENb CUCTEMbI TENJIOCHABXEHWUA

cosgaHve mogenbHon 6a3bl —«ts_2018» («CyllecTBytoLlee MNOMOXEHNE») -
aKkTyanuavpoBaHHass MogernbHas 6asa Mo  CyLIecCTBYIOLEMY COCTOSHWUIO

CUCTEMbI TENMOoCHabXeHNs

BbIBEpPKA M COOTBETCTBYIOLLAS KOPPEKTMPOBKA TPaCCUPOBKU U XapaKTepUCTUK
TENNOBLIX CeTel Mo npedocCTaBneHHbIM  AaHHbIM  TennocHabXaroLmx

opraHusaumi;

BblBEPKa N COOTBETCTBYHOLLIAA KOPPEKTUPOBKA MOAKIMOYEHHbIX NOTpebutenen B
COOTBETCTBUM C NPeAoCTaBrieHHbIMM Ga3amm abOHEHTOB TensiocHabXaroLmx

opraHusaumi;

KanubpoBKa 3MEKTPOHHOM MoAEeNM Mo (paKTUYECKUM LaHHbIM M3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSOBOW SHEPTUU;

B COOTBETCTBMMN C MacCTep-MiiaHoM co3gaHune nepcnekTnBHbIX MOAESIbHbIX 6a3

Ha nepuog no 2033 roga — «ts_2033»;

npoeegeHne rmapaBsitd4ecknx pacydeTtoB AOnd OuUeHKU  MnepcnekTnBHOro

COCTOSIHMS cucTeMbl TennocHabxeHna go 2033 roaa.
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3 OINMUCAHME NMPOrPAMMHOIO KOMITJIEKCA

31 O6wume nono>xxeHma

B kauectBe 06a3oBoro nporpammMHOro obecneyeHnss OnNg peanusaumMn  Co3gaHust
ONEKTPOHHOM MOAENN CUCTEMbI TEMMOCHAOXEeHUs1 ropoda WCMosnb30Barncsi NporpamMmmHo-
pacyeTHbIn Komnneke ZULU.

B maHHOM pasgene npeactasrieHo KpaTkoe onncaHne (pyHKUMOHabHbIX BO3MOXHOCTEN
OCHOBHbIX MOAynen nporpammMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ons
akcnnyatauumn 3M:

e cepBep reonHgpopmaLnoHHON cuctemol Zulu;

e WHCTpyMeHTarnbHasa reomHgopmaumoHHas cuctema 'MC Zulu;

e MakeT pacyeToB ceTen TennocHabxeHnsa ZuluThermo;

3.2 Cepsep reomHcdropmaumoHHom cucrembl Zulu

ZuluServer - cepsep [MC Zulu, npepoctaBnsoWmMiA BO3MOXHOCTb COBMECTHOW
MHOronosib3oBaTeNnbCkon paboTbl C reogaHHbIMM B FIOKanbHOW ceTu U rnobanbHon cetn
NHTepHeT.

Hoctyn Kk cepBepy ocyllecternsieTca Yepes npotokon TCP/IP. Cepeep ZuluServer naet
BO3MOXHOCTb MCKNIOYNTE (PansioBbl JOCTYN KAMEHTa K AaHHbIM Ha cepBepe. KnuveHTy
HeoCTynHa MHopMaLmsa 0 (PM3NYECKOM XPaHEHUN AaHHbIX N OTCYTCTBYET BO3MOXHOCTb UX
HECaHKLMOHNPOBAHHOIO N3MEHEHWSI.

Tarke eCTb BO3MOXHOCTb pasrpaHvymMTb AOCTYN K AaHHBbIM MeXAy Monb30oBaTernsiMu.
Cuctema naponen v npaB NO3BONSAET NPeaoCTaBNATb pasHbIM MOSb30BaTENAM pasfnNyHble
BO3MOXHOCTU 1 OrpaHnUYeHns Anst 4oCcTyna u paboTbl C AaHHbIMMN.

MC Zulu, coxpaHsasa BCe BO3MOXHOCTU HacTonbHon Bepcun TMIC, MeeT BCTPOEHHbIN
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, C/IOM, MPOEKTbI U Apyrve AaHHble Zulu Kak C
noKanbHOM MaLUWHbI, TaK U C yaaneHHoro KoMnboTepa, rae ycraHosneH ZuluServer.

[na Toro, 4toGbl nogkntouMTbea K cepBepy ZuluServer goctatodHo ykasaTtb ero IP
agpec, nMbo MMsi KOMMbiOTEPA B JfIOKANbHOW CETU UMK Xe UMS OOMEHa, ecnvm cepsep

pacnosioxeH B cetu NIHTepHerT.
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PucyHok 3.1 - BctpoeHHbin knueHT TUC Zulu - ZuluServer
3.2.1 OcobeHHocTu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBoen paboTe C AaHHbIMM UCNONb3YeT MyTb K parvnam croes, KapT,
NPOEKTOB M OPYruX, 3TN AaHHble npeacTaBnsowmm. NyTb K danny MoxeT ObiTb NoKanbHbIM
Tvna «C:\Zulu\Buildings.b00» wunn ceteBbim Buga «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyNa e K JaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». NogobHo TOMy, Kak Beb-6paysep
ncnonbdyet URL anga goctyna k ctpanunuam Beb-canta, NC Zulu ncnonssyet ceon tun URL

Ans agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HanosxeHue crioes ¢ pa3HbIx cepsepos
MC Zulu paet BO3MOXHOCTb paboTaTb OAHOBPEMEHHO C KapTamm U CrlOSIMU C pa3HbiX

CEepBEPOB 1 HaknaablBaTb B OQHOWM KapTe CIou C foKanbHOM MalLUHBI U CIIoW C cepBepa Apyr

Ha gpyra B NPOM3BOSIbHOM MopsiaKe.
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Hanpumep, Ha kapTy MeCTHOCTV B BUAE CIOEB, 3arpyXeHHbIX C yaaneHHoro cepsepa
(oonyctum, 13 WHTepHeTa) MOXHO HamnoXuTb MraH npeanpusiTus ¢ cepBepa LAaHHOro
NPEeAnPUSTUS, a NOBEPX PACMONOXUTL CXEMY UHXEHEPHbLIX KOMMYHUKALMIA, PACNONOXKEHHYH

Ha KNMEHTCKOWN MaLUnHE.

MHozonons3oeamernsckoe pedakmupoeaHue
ZuluServer naeT BO3MOXHOCTb OOHOBPEMEHHOMO PeaakTUPOBaHWUA OOHUX U TeX Xe
rpacpuyecknx M TabnmMyHbIX OaHHbIX HECKONbKMMMK Monb3oBaTtensmu. [pu aTom BeaeTcs

HEe3aBMCUMbIN 51 KaXXO0ro nosnb3oBaTens XypHarn oTkaTa.

Aemomamuyeckoe 06HoesIeHuUe Kapmbli
Mpn M3MEeHeHUM AaHHbIX OOHWM M3 KIIMEHTOB, CepBep OMoBeLLlaeT BCEX KIMEHTOB,
MONb3YLIMXCA B OaHHbI MOMEHT 3TUMM [aHHbIMW, YTO MPUBOAUT K aBTOMaTUYeCKOMY

OBOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHvpoBaH Tak, 4TOObl gaTb BO3MOXHOCTb ObICTPO W MPOCTO
onybnmkoBaTb AaHHbIEe, CO34aHHbIE C MOMOLBI HacTonbHon Bepcun MC Zulu. dusnyeckui
dopmaT AaHHbIX MPU 3TOM He MeHsieTcs. [1oCTaTOYHO C MOMOLLLIO YTUMUTBLI MOLArOTOBKM
AaHHbIX WU BPYYHYK HACTPOUTL CCbINKM Anga cepBepa ZuluServer n gaHHble CTaHOBATCS
AoCTynHbIMK B ceTu. MNMogobHo Beb-cepsepy, cepsep Zulu Mo 3anpocy C KIMEHTCKOro MecTta

HY>KHOIo pecypca npenoCraBsmUT AaHHble, CONOCTaBJIEHHbIE C 3TUM PECYPCOM.

AOMuHUCmMpupoeaHue 0aHHbIX

ZuluServer NnpeaocTaBnsieT BO3MOXHOCTb Pa3arpaHNYnTb AOCTYN K AaHHBIM U HA3HAYUTb
pasnuyHble npaBuna M npaBa AocTyna K HUM. MOXHO npenocTaBuUTb Kak aHOHMMHbIN
AOCTyna K AaHHbIM Ans LWMPOKOM MyOnuKM, Tak M OorpaHMuMTb ero ans y3Koro kpyra
nonb3oBaTenen, ONpedenuB AOnsl KaXOoro M3 HWUX Kakue ornepauum C OaHHbIMU emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer no3sonsieT pabotatb C JaHHbIMK cepBepa no cneumdpmkaumam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbimn OGC

78405.0M-11CT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossonsetr otobpaxaTb CroM U KapTbl cepBepa Ha KIWeHTax,
nogaepxveatowmx cneundpmkaumm WMS, B yactHocti, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS u gp.

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

cepeepa ana KnnmeHToB, noaaepXxmearolnX JaHHYHO CI'IeLI,I/ICbI/IKaLI,I/II-O.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

MpaBa goctyna k cepBepHbIM AaHHBIM ANst NOMb30BaTeNs UM FPYNMbl NONb3oBaTenemn
MOXHO OrpaHN4nTbL 06NacTbio, 3a4aHHOM NPOCTLIM UM COCTaBHbLIM MOSIUTOHOM.

Ecnn BBEOeHO Takoe OrpaHuMyeHue, TO MOoNb30BaTeflb CMOXET OTOOpaxaTb Cron M

onepunpoBaTb JaHHbIMU TOJ1bKO B rpeaenax yKa3aHHOI7I obnactu.

Aemopu3sayus Windows
Mpu coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeaeHna Windows
AN aBTopM3auuun MNonb3oBaTens Ha cepeepe, Kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>XHO NOCTOAHHO BBOAWUTDL JTIOTMH U MapOorib.

3.3 MHcTpymeHTanbHasa reovHgpopmaumoHHasa cucrema N§MC Zulu

MC Zulu - wHCTpyMeHTanbHas reovHdoOpMauuoHHas cucteMa Ansg  Cco3daHus
SNEKTPOHHLIX KapT, MMaHOB W CXeM, WHGOPMAaLMOHHO-CMPABOYHBIX CUCTEM, BKIOYas

MOZENMPOBaHNE MHXEHEPHBLIX KOMMYHMKaLUMIA U TPAHCMIOPTHBLIX CUCTEM.

leonHdopmaumnoHHas cuctema Zulu npegHasHadeHa ana paspabotkm  [TUC
NPUIOXeHUn, Tpebylowmx Bu3yanu3aumMm MNPOCTPAHCTBEHHbLIX [AaHHbIX B BEKTOPHOM W

pacTpoBOM BMAe, aHarnmaa nx Tonosiormm " nx cBA3m ¢ ceMaHTn4eCKkMmMm Ga3amu gaHHbIX.

C nomowbto Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadouyeckmx
NPOEKUMSAX, UMK MNaH-CXeMbI, BKIHOYas KapTbl U CXEMbl MHXEHEPHbIX CeTEW C NOAAEPXKKOMN MX
ToronorMn, paboTtaTb C OONbLIMM KONMMYECTBOM pPacTpPOB, MPOBOAUTbL COBMECTHbIN
CEMaHTUYECKMI 1 NPOCTPAHCTBEHHbIN aHanun3 rpadonyeckmx 1 TabnmyHbIX AaHHbIX, CO34aBaTh

pas3nnyHble TeMaTn4yeckme KapTbl, OCYLLECTBIATb SKCMOPT N MMMOPT AaHHbIX.

MC Zulu nosBondetr MMNOPTMPOBaTb AaHHble M3 Takmx nporpamm kKak Maplnfo,

78405.0M-11CT.003.000
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nonyvyeHbl BEKTOPHbIE CIou C
roToBbIMN OObEKTaMK, NMpU 3TOM BCE XapaKTEPUCTUKM, TakMe Kak Maclitab, UBeT v npouve
OyayT coxpaHeHbl. Ecnm k obbektam B 0OMeHHOM dopmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa TaK e UMIMOPTUPYeTCA B Zulu.

Momumo nmnopTta Zulu MMeeT BO3MOXHOCTb 3KCropTa rpadonyecknx AaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMAHTUYECKMX AaHHbIX
BO3MOXEH B 3NeKTpoHHyto Tabnuuy Microsoft Excel unu ctpanmuy HTML. B cucteme Zulu
Tawkke MoryT 6e3 npeobpasoBaHUA UCMONb30BATbCA ONUCaTENU PacTpPoBbIX OOLEKTOB B

dopmaTax Maplinfo n OziExplorer.

eonHdopmaumoHHasa cuctema Zulu no BHeLHeMy Buay BecbMa MoxoXa Ha LLUMPOKO
pacnpocTpaHeHHble npoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu NC Zulu

Cucrtema obnagaeT LUMPOKMMM BO3MOXHOCTAMM:

co3faBaTb KapTbl MECTHOCTM B PasfiUyHbIX reorpadpmyeckux cuctemax KoopavHat u
KapTorpacou4eckmx MpoeKkumusix, oTobpaxkaTb BEKTOpPHble rpadmyeckne AaHHble CO
crnaxvisaHvem n 6es crnaxunBaHus;

e OCyLlEecTBNSATb 00paboTky pacTpoBbix M3obpaxeHun dopmatoe BMP, TIFF, PCX,
JPG, GIF, PNG npu nomMmoLy BCTPOEHHOMO rpachmnyecKkoro peaakropa;

e MONb30BaTLCA AAaHHLIMU C CEPBEPOB, Noaaepxmearomx cneumdukaumto WMS (Web
Map Service);

e C MNOMOLLLIO CO30aBaEMbIX BEKTOPHbIX CIIOEB C COOBCTBEHHLIM DMHApPHbLIM hopmaTomMm,
obecneuvBalOLMM  BbICOKYKD CKOpPOCTb  paboTbl, BEKTOPU30BaTb pPacTpoBble
n3obpaxeHus;

e MpU BEKTOpM3aUMM UCMOMb30BaTb KakK MNPUMUTUBHbIE OOBLEKTbI (CMMBOSBHbIE,
TEKCTOBble, NWHENHble, NMoWaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMbIE
CaMOCTOSITENBHO B CTPYKTYpPE Cros;

e paboTaTb C CEeMaHTUYECKMMM LaHHbIMW, MOAKMYAEMbIMW K CrOK W3 BHELUHWUX

ncroyrHmkos BDE, ODBC unu ADO 4epes onuncatenn 6a3 gaHHbIX (MonyvaTe AaHHbIE

MOXHO 13 Tabnuy, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;

ORACLE v gpyrux uctounnkos ODBC unu ADO);
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e BbINOMHATbL 3aNpPOChkl K 6azam JaHHbIX C OTOOpaeHNeM pe3ynbTaToB Ha kapTe (MOMCK
onpeneneHHon HopmMaumm, HaxoXaeHne CyMmbl, MakCUMarnbHOro, MMHUMAIbHOMO
3Ha4yeHus, U T.4.);

e BbINOMHATb NPOCTPAHCTBEHHbIE 3aMNpPOCbl MO OObeKTaM KapTbl B COOTBETCTBMM CO
cneundukaumamm OGC;

e co3fgaBaTb MoAenb penbeda MEeCTHOCTU U CTPOUTb Ha €€ OCHOBE WM30SIMHWMW, 30HbI
3aTonneHnsa npodounm 1 pactpbl penbeda, paccymTbiBaTh NOLWAaAM N 06beMbI;

e OKCMOPTMPOBATb AaHHble W3 cemaHTuyeckon 6Gasbl unu pesynbTaTbl 3anpoca B
3NeKTpoHHyo Tabnuuy Microsoft Excel unu ctpanmyy HTML;

e [IporpaMMHO UM NO CEMaHTUYECKNM AaHHbIM CO34aBaTb TeMaTUYeCcKne packpacku, ¢
MOMOLLBIO KOTOPbIX MEHSAETCS CTUIb OTOBpaXeHNa 0O bEKTOB;

e BbIBOOUTb AN BCeX OO6BEKTOB Crnos Hagnucy unn BUpKn, TEKCT HAAMUCU MOXET Kak
BpaTbCca U3 ceMaHTMYeckon Basbl aHHbIX, TaK U NepeonpeaensiTeCs NPorpamMmmHo;

e oTObOpaxaTb O0ObekTbl cros B c¢opmate  nceBgo-3D  no3BonsoleM
BM3yanunsmpoBaTbCA OTHOCUTENbHbIE BbICOTbl 0OBbEKTOB (Hanpumep, BbICOTbl 34aHUN);

e co3gaBaTb M MCMNOMb3oBaTb OMONMOTEKY rpadhyecknx IfeMEHTOB  CUCTEM
TennocHabXeHNsa 1 peXXUMOB UX (PYHKLIMOHMPOBaHWS;

e CO3aBaTb pPacCYETHblE CXEMbl WHXEHEPHbIX KOMMYHUKaUUA C aBTOMaTUYECKUM
hopMmpoBaHMEM TOMOMOMMN CETU 1 COOTBETCTBYHOLLMX 633 AaHHbIX;

¢ N3MEHSATb TOMOJSIOMMI0 CETEN N PEXMMBI PpaboThbl €€ 3NEMEHTOB;

e peluaTb TONONOrM4eckne 3agayvm (M3MeHEHNe COCTOAHMA OOBLEKTOB (MEPEKITOYEHNS),
MOUCK OTKITHOYaOLWMX YCTPOWCTB, MOMUCK KpaTyaulumx MyTen, MOUCK CBS3aHHbIX
0BOBLEKTOB, NOMCK KomeL);

e ONda ObICTPOrO NepeMeLLeHNss B HY)XHOE MECTO KapTbl yCTaHaBNMBaTb 3aKagku
(3aknagka Ha TOYKY HA MECTHOCTU C onpedefieHHbIM MaclTabom OTobparkeHus u
3aKnagka Ha onpegeneHHbin OObekT cnosi (BecbMa YyOoOHO, ecnn OObekT -
ABWXYLLIMCA MO KapTe));

e C TOMOLLbD MPOEKTOB pacKkpbiBaTb CTPYKTYpy TOMO WM  MHOrO OObEKTa,
n306pakeHHOro Ha KapTe CXxemMaTWU4yHO;

e CO37aBaTb MakeTbl NeyaTu;

e MMMNopTMpOBaTh rpadmyeckne gaHHble n3 Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) u ArcView (SHP);

e 3KcrnopTupoBaTb rpaduyeckne aanHele B Mapinfo (MIF/MID), AutoCAD Release 12
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(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e CO03JaBaTb Makpochkl Ha a3blkax VB Script nnm Java Script;

e OCYyLLECTBMATb MPOrpamMMHbIA OOCTYN K AaHHbIM 4epe3 OObeKTHyt Mogenb Anis
HanucaHms cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpaeneHnem Zulu.

3.3.1.1 Opranmsaums rpachmueckux gaHHbIX

pachmyeckne pOaHHble OpraHM3oBaHbl MNocronHo. Crnon  sBNAeTCA  OCHOBHOM
WH(POPMALMOHHOM  eauMHULEN cucTeMbl. Kaxabil OObEKT Crnosi WMMEET  YHUKalbHbIN

noeHtndukatop (ID unun «kntouy). MNMogaepxmeBaemMblie TUMbl COEB:

e BEKTOpHbIE Crou;
e pacTpoBbIE Crow;
e Cnowu penbeda;

e crnon WMS (Web Map Service).

BekmopHbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApHLIN hopMaT AaHHbIX, YTO obecneunBaeT
BbICOKYD CKOPOCTb paboTbl rpadmyeckmx u TOMmosiormdecknx anroputMmoB. Kmeetcs
BO3MOXXHOCTb MPOrpamMMHOro ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb AN HanncaHus

COOCTBEHHbIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOIO Crosi AENATCS Ha NpocTble (MPUMUTUBLI) U TUMOBbLIE

(knaccudunumpoBaHHble 0O6BEKTDI).
MpuMnTMBBI MOTYT BbITh:

e TOYeYHble (MMKTOrpaMMbl UM «CUMBOJIbI»);
e TEKCTOBbIE;
e JVHENHble (NMYHUK, MONUMNHUK);

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OOBLEKTbI ONUCbIBAOTCA B OMONMoteke TUNoB 0O0bekToB. Kaxabih Tun
ONUCbIBaET MOLLAAHON, NMMHENHBLIA UM CUMBOSIbHBIA TUMOBOW rpadomnyecknin o6bEKT, MeeT
NONb30BaTENbCKOE Ha3BaHME U MOXET ObiTb CBA3aH C COOCTBEHHON CeMaHTMYeckon Gason
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NaHHbIX.

Kaxgbim TN obbekta MOXET WMETb HECKOSbKO pexnmoB, KOTOpble WMEKT
nonb3oBaTesibCkoe Ha3BaHMEe, W 3adaloT pa3finyHbie crnocobsbl OTO6pa)KeHMFI OaHHOIro

TMNOBOro obbekTa.
TunoBble 06bEKTHI MOTYT BbITh:

e TOYeuHble (MMKTOrpaMMbl USTU «CUMBOSbI»);
e JIMHEWHbIE (TMHUW, NOSINHNN);

e nnoLiagHble (KOHTYPbI, NOSIMKOHTYPbI).

ATpUOYTUBHbLIE UM CEMaHTUYECKME LaHHbIE BEKTOPHOMO Criosl XPaHATCA BO BHELLHEM
NMCTOYHUKE AaHHbIX W MOAKIHYAOTCS K CrOK Yepes3 COBCTBEHHBIN onmucaTtenb 6a3bl AaHHbIX. K
OZIHOMY CIIOK0 MOXET ObITb MOAKMHOYEHO NONEPEeMEHHO NPOU3BOSIbHOE YMCIIO CEMaHTUYECKUX
6a3 gaHHbIX. [MpuMUTUBBLI NONb3ytOTCA 0bLen cemMaHTudeckon 6a3oM OaHHbIX, TUMOBbIE
00BbEKTbI - CODCTBEHHON A8 KaXdoro Tuna (ogHako Ansi pasHbIX TUMNOB MOXHO NOAKMOYUTD

OLHY U Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM croem MoOXeT ObiTb NGO OTAENbHLIA PaCcTPOBLIN 0OBLEKT, NMMBO rpynna
pacTpoBbIX 0OBLEKTOB. PacTpoBas rpynna MoOXeT coaepXaTb NPOn3BOSIbHOE YMCIIO PaCTPOBbIX
OOBbEKTOB MMM BMOXEHHbIX PacTPOBbIX rpynn. YMcno pactpoB B Crnoe OrpaHWYeHo nulb

ONCKOBbIM MPOCTPaHCTBOM (ZU|U cnpaBnaeTcs C nofiemM N3 HECKOJbKUX TbICAY paCTpOB).

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

3.3.1.2 Pabora ¢ cucremamm kKoopgMHatr M Kaprorpadpumueckumm

NPoeKunaMM

padmyeckme p[aHHble MOFMYT XPaHUTbCS B PasfUYHbIX CUCTEMax KkoopauHat W

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

Cuctema npeanaraeT HaGop npedonpedeneHHbIX cucteM koopavHat. Kpome Toro
nonb3oBaTernlb MOXeT 3a[aTb CBOK CUCTEMY KOOPAMHAT C UHAMBMAYanbHBIMU NapaMmeTpamm

ANsa Noaaep>KMBaeMbIX CUCTEMON MPOEKLNNA.

78405.0M-11CT.003.000
19



OBOCHOBbIBAIOLLWE MATEPWUATbI K CXEME TEMNOCHABXEHWSA FOPOJA NEPECINABA - 3ANECCKOrO APOCNABCKOW OBNACTI HA NEPVOA 10
2033 FOMA (AKTYANTM3ALIUA HA 2019 rO[). KHUTA 3. ANEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHWA

B uyacTHoCcTM 3Ta BO3MOXHOCTb MO3BOMSAT, MPW M3BECTHbIX NapameTpax (Knoyax
nepexona), NPVBA3bIBaTh AaHHbIE, XPaHSALLMECS B MECTHOW CUCTEME KOOPAMHAT, K OOHOW U3

rnobanbHbIX CUCTEM KoopAnHar.

[1aHHbIE MOXHO nepenpoeunpoBaTb 13 OQHOWM CUCTEMBI KOopAuMHAaT B ApYryto.

3.31.3 OpraHmsaumsa CeMaHTU4YeCKUX AaHHbIX

CemaHTM4yeckmMe pJaHHble MOAKMIYAaTCA K CroK M3 BHELWHUX UcTodHukoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unn ActiveX Data Objects

(ADQ) yepes onucatenu 6a3 gaHHbIX.
MonyyaTb AaHHbIE MOXHO U3:

e Tabnuu Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e apyrue ncrouHmkn ODBC unun ADO.

Umnopm/akcnopm OaHHbIX
Bo3moxeH MMMopT/aKCrnopT AaHHbIX B criegyowme opmarhl:

e Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

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

e JKCnopT ceMaHTnyeckux AaHHbix (Microsoft Excel, HTML, TekcToBbIi dhopmar).

3.3.14 MpepcraBneHue pgaHHbIX HA Kapre

KapTa moxeT cogep)kaTb NPOU3BONBLHOE YUCMO rpadpruyeckmx CroeB - OOHU U Te Xe
rpadouyeckme crnou MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pa3HbIMU HaCTPOKaMu
oTobpaxeHus. KapTa nmeet BO3MOXHOCTb 3a4aHUs NOMb30BaTeNbCkoro MMeHu, LpeTa dooHa

M MacLUTabHOW CeTKM.

78405.0M-11CT.003.000
20



OBOCHOBbIBAIOLLWE MATEPWUATbI K CXEME TEMNOCHABXEHWSA FOPOJA NEPECINABA - 3ANECCKOrO APOCNABCKOW OBNACTI HA NEPVOA 10
2033 FOMA (AKTYANTM3ALIUA HA 2019 rO[). KHUTA 3. ANEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHWA

[aHHble, XpaHAWMXCA B pasHbIX CUCTEMaxX KOOpAMHAT, MOXHO oTobpaxaTb Ha OOHOM
KapTe, B OOHOW M3 KapTorpaduyecknx npoekuuin. MNpyn aToMm nepecyeT koopauHat (ecnm oH
TpebyeTcsa) M3 ogHOro gatyma B APYrov U M3 OAHOW NPOEKUMM B OPYryto NPOU3BOAMTCA Mpu

oTOBpaxeHun "Ha nety".

MPUMUTUBLI MOTYT UMETb MHOMBUAOYamNbHbIE CTUMM OTOOPaXKeHNs (LBET, CTUMb, TOMNLWMHA
NUHWIA; UBET U CTUNb 3anuBKK; NUKTOrpamMma; hopmat Tekcta). TunoBble OObLEKTbI MMEIDT
CTWINb B 3aBMCMMOCTU OT pexuma (COCTOsIHUSI), KOTOpbIN onpeaensieTcs B GUGIMoTeKn TMMNOB
06bekToB crosi. CTunb NPUMUTUBOB MOXET NepeonpeaensTs KapTol - Anst BceX NpUMUTUBOB

MO>XHO NMPUHyAUTESTbHO 3adaTb OANH CTUJb.

CTnb OOGBLEKTOB MOXHO MEHSITb C MOMOLLUB0 TeMaTU4ecKkux packpacok. [Mpu atom

pacKkpacka MOXeT ObITb CO34aHa No CeMaHTUYECKUM OaHHbIM UK nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOAUTb AN BCEX OOBEKTOB Cros Haanucu unun oupku. Tekct
HagnMcu MOXeT OpaTbCs U3 ceMaHTU4Yeckon 6asbl AaHHbIX. TEKCT HaamnMcu Takke MOXeT
nepeonpeaensaTbCsl NporpamMmHO. Bupku reHepupytoTcs aBTOMaTUYeCKM, HO MOTyT MOTOM

paccCTaBlidaTbCA NMoJib3oBaTesieM B HY>KHOE pacCloJioKeHne U B Hy>KHOI7I opueHTauunn.

,D,J'IFI 6bICTpOFO nepemMmelieHmnda B Hy>KHO€ MeCTO KapTbl MOXHO yCTaHaBIIMBaTb 3aKaaKu.

3aknagka Ha TOYKY Ha MECTHOCTM C ONpPeAeneHHbIM MacluTabomM oTobpakeHNs.

KapTy MOXHO nevaTtaTtb C pa3nnyHbIMK ONuMsIMK (Ha O4HOWM CTPaHWLUE Ui HECKOSbKUX
cTpaHuuax, B 3aAaHHOM MacluTabe unu Bnucas B 3aAaHHble rabapuTtbl, HA CTpaHUUax ans

nocneayoLLen CKIenkn u 1.4.).

3.3.1.5 Opranmsauma Kaprt

MmeeTca BO3MOXHOCTb yOoBHO oOpraHu3oBaTb KapTbl, OObeAVHEHHble OobLien
TemaTmkon. COBOKYNMHOCTb KapT, 06beanHEeHHbIX 0OLLMM NONb30BaTENBLCKMM UMEHEM U, €CIN
TpebyeTcs, HabOPOM MEPaAPXMYECKMX CBSI3EN MexOy STUMWU KapTamu, npeactaBnsieT codown

MPOEKT.

B pamkax npoekTa KapTbl MOXHO CBSi3blBaTb MeXOy COGOM C MOMOLLBIO TMNEPCCHINOK.
Mnepccbinka onpedensieTcs oT obbekTa B OAHOM KapTe K OPYrol KapTe C ykasaHuem

MeCTOpPacCroJIOXEeHNA U MacLutaba.
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3.3.1.6 PepaxktuposaHme o6beKToB

[ns pegakTMpoBaHus 1 BBoAa 06LEKTOB MpeayCMOTPEHbI:

e BO3MOXXHOCTU BBOAA U pedaKTnpoBaHUA:

BBOZ C 9KpaHa MbILLIKOW
— BBOJ, MO KOOpAMHATaM C KnasuaTypbl
— TpaccupoBKa JIMHUIA
— aBTO3aMblKaHWe KOHTYpOB
— Bblpe3ka/konmpoBaHue/BCTaBka - AybrnmposaHme
— MOBOPOT OObEKTA.
e onepauun oTMeHbl/Bo3BpaTa gencrausa (Undo / Redo).
e pefakTMpoBaHue rpynnbl OOBHEKTOB:
— yQarneHuve - nepemeLleHve;
— pybnupoBaHue;
— MOBOPOT - Bblpe3ka/konMpoBaHne/BCTaBKa.
e pefaKkTMpOBaHWE 3rieMeHTOB obbekTa:
— nepemelleHne/yaaneHe/BcTaBka y3nos;
— nepemeLlleHve/yganeHune pebep;
— pa3bueHne yyacTka CUMBOJSIbHbIM OO BHEKTOM.

e TpaHcopmaums.

3.3.1.7 BexTopHble oBeprnenHbie onepauum

OBepnen - onepaumsi HanoXeHus Apyr Ha apyra AByx unu 6onee cnoes, B pesyrnbTate
KOoTopon  obpasdyeTcd  oAMH  MPOWU3BOAHLIA  CMOW,  COAEPXaLM  KOMMO3NLMIO
NPOCTPAHCTBEHHbIX OOBLEKTOB MCXOAHLIX CrOEB, TOMOSOMMKO 3TON KOMMO3UUmMnM 1 aTpubyThl,

apuMETUYECKN UMK NOTMYECKN NMPOU3BOAHbBIE OT 3HAYEHUIN aTPUBYTOB MCXOAHBLIX OOHLEKTOB.
MooaepxuBatoTcs creaytoLLmne BEKTOPHbIE OBEprieiHbIe onepaumm:

e 00beanHeHne 06LEKTOB ¢ HacnenoBaHneM ID (YHUKanbHOro naeHTudmkaTopa);
e pasbeauHeHne OObEKTOB;
e paspgeneHne ogHoro obbLekTa rpynnon 0GHEKTOB;

e Bblpe3ka u3 ogHoro obbekTa obnactu rpynnbl 06 HLEKTOB;
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e OTpe3aHue obbekTa BHe 06nacTy rpynnbl pyrx 06 beKTOB;
e y3r0BaHME;
e OydepHblie 30HbI;

® MOCTPOEHMNE KOHTYPOB MNO CETU.

3.3.1.8 KoppekTtupoBka pactpos

B cucteme peanusoBaHa KOPPEKTMPOBKA pPacTpOBbIX hainoB, CcoAaepalimx
CKaHMPOBaHHY0 C MNMaHWETOB TOMOOCHOBY. KOppeKTUpoBKa WCKaXXEHUA CKaHWMPOBAHUS
NPOM3BOANTCSA MO TOYKAM pacTpa, KOOpAMHaTbl KOTOPbIX M3BECTHbI. Kak MUHUMYM OOMKHbI
ObITb N3BECTHbI YETHIPE TOYKW, ONpeaensioLme yribl NraHweTa.

Mpoueaypa KOPPEKTUPOBKN CO3aaeT HOBbLIN pPacTp, Yribl KOTOPOrO COBMaAalT C yrnamu

nraHweTa, T.e. npoueaypa KOppeKTUpPOBKU o6pe3aeT OTCKaHUpPOBaHHbIE, HO NNLLUHKWE, NONA.

3.3.1.9 MopenupoBaHue ceTem M TONOJIOrMYecCKMe 3agaum Ha ceTax

Hapsgy ¢ obbliHbIM gna TUC pasgeneHnem OOBLEKTOB Ha KOHTYpbl, flOMaHble,
KOMOWHMPOBAHHbIE KOHTYPbl, KOMOWHMPOBAHHbIE NOMaHble, Zulu NOAAepPXMBAET JIMHENHO-

Y3J10BYHO TOMOJI0IMI0, YTO NO3BOJIAET MOAENMpoBaTb NHXEHEPHbIE CETU.

Hapsay ¢ o6bl4HbIM ana TUC pasgeneHnem o6bEKTOB Ha KOHTYpPbI, fIOMaHble, CUMBOIbI,
Zulu nopoepXvBaeT  fIMHEWMHO-Y3MOBYIO  TOMOSIOMMIO, YTO MO3BONSAET MoLenMpoBaTb
WHXEHEepHble N Opyrne ceTn. Tononornyeckasl ceteBasd MoLernb npeacrasnseTr cobon rpad
ceTn, y3namm KOTOPOro SABMSAKTCA To4YeuvHble OObEeKTbl (KONoaubl, MCTOYHUKM, 3a0BWDKKM,
PYOUNBHUKN, NEpPeKPecTkn, noTpebutenn mn T1.4.), a pebpammn rpada SABNATCS NUHENHbIE

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

Tononornyeckuin  pefaktop CO3d4aeT MareMaTU4eckylo mMmogens rpadga cetu
HenocpeaCTBEHHO B Mpouecce BBoAa (pucoBaHus) rpadpmyeckon MHdopmaumn. Mcnonbays
MoZerb CETU MOXHO peLlaTb psg TOMoNorMYyecknx 3agad, NOUCK KpaTyauwlero nyTu, aHanms
CBA3HOCTW, aHanu3 Korney, aHanu3 OTKIYEHW, MOUCK OTKIHYaloWmnX YCTPOUCTB U T.4.
MOXHO MEHSITb COCTOSIHUS OOBLEKTOB (NEPEKIOYEHUS) C MOCcneayowmMM aBToOMaTUYECKM
OOHOBMEHMEM COCTOSIHUA BCEW ceTu (Hanpumep, BKIIHOYEHWE/BLIKMIOMEHNE  3aBUKKM

TpybonpoBoaa) BbINOMHATL MOUCK  OTKIHOYAOLWMX YCTPOWCTB  (hopmMupoBaHMe cnmcka
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0ObEKTOB, MMELMX MPU3HAK «OTKMoYatoLLee YCTPOMCTBO», MNPU OTKIMKOYEHUU KOTOPbIX
BblOpaHHbIN OOBLEKT Takke NEepeBOAUTCA B COCTOSIHUE «OTKIIOYEH»), KpaTdanwwmx nyTen
(HaxoauTb KpaTyanLwmi NyTb NO CETU MeXAy BblOpaHHbIMM y3riamMu C y4€TOM HanpaBieHui
Yy4aCTKOB), CBA3aHHbIX OOBLEKTOB (HAXOAMTCA MHOXECTBO OOBLEKTOB CETU, AOCTUXKUMBbIX W3
BbIOpaHHOro yana cetn, OOCTWKUMOCTb MOXET onpefenatbca 6e3 yyeta HanpasneHus
Yy4aCTKOB, C Y4ETOM W MPOTMB HanpaBfieHNsa y4acTKOB), UCKaTb BCE KOMbLa CeTU, B KOTOpbIe

BXOOAT BCe Bbl6paHHbIe 0ObEKTHI.

CeTb BBOAMTCA KaK COBOKYMHOCTb TWMOBbIX TOYEYHbIX OOBLEKTOB, COEOMHEHHbIX
TUMOBLIMA  NIMHEVHBIMM  OObEKTaMK, UMELWMMM MPU3HAK  «y4acTok». MHdopmMaums o
TOMoNorMn hopMUPYETCH aBTOMaTUYECKUN - €CIN «MNOTAHYTbY 3a Y3en unv pebpo, cBA3aHHble
06bekTbl Takke nepemMelatoTcst. O6bEKTbI CETM MOXKHO OTKPENnsiTb M 3aHOBO MPUKPENsTb

Apyr K apyry oaHnM aApmxXeHnemM MbILLKW.

Mopgenb cetn Zulu sBnsieTcs ocHoBOM Ansi paboTbl MOAYNS PacvETOB WHXKEHEPHbIX

ceten ZuluThermo.

34 MHcTpymeHTanbHasa reovHdgpopmaumoHHasa cucrema N’MC Zulu

Moaynb ZuluThermo no3BonsieT co3gatb pacHeTHY MaTeMaTUYECKYD MOAENb CETH,
BbIMOMHWTL  MAacnopTM3auuMilo CeTU, U Ha OCHOBE CO30aHHOW MOAenu pellatb
NMHOPMaLMOHHbIE 3a4auvv, 3adayyv TOMONOMMYECKOro aHanm3a, W BbINOMHATb pPasfuyHble

Tennorngpaslintdeckmne pacyeThbl.

Pacquy noanexart TYNuUKOoBblE W KO&bueBble TernroBble CEeTU, B TOM 4YuUCNe C
NOBbLICUTETTbHbIMA HaCOCHbIMU CTaHUnAaAMn n apoccenmpyrowmmMin yCTpOIZCTBaMM,

pa60TaI'OLIJ,VIe OT OAHOIo NI HECKOJbKNX NCTOYHUKOB.

lMporpamma npegycmaTpvBaeT TenrornapaBnMyeckuin pacyeT C NpuUcoeuHeHneM K
ceTn nHauBMAayasnbHbIX TennoBbiX NyHKTOB (ATT1) U ueHTpanbHbIX Tennosblx nyHkToB (LITTT)

NO HECKOJMbKUM AOECATKAMUN CXEMHbIX peUJeHMﬁ, NnpuMeHAeMbIX Ha TePpPUTOpPUn Poccuw.

PacueT cucteM TennocHabXeHNst MOXXET NPOU3BOANUTLCS C YYETOM yTeyek U3 TENsoBoi
CETU N cuCTeM TennonoTpebrieHnsi, a Takke TeNnnoBbIX NOTEPb B TpybonpoBoaax TennoBou

ceTn.
Pacuyet TennoBbIx noTepb BeOeTcA nmbo no HOPMAaTMBHbLIM MNOTEPAM, nmbo no

draKTM4eCKOMY COCTOSIHUIO U30NALINN.
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Pac4yeTbl ZuluThermo moryT paboTaTb Kak B TECHOW MHTErpaumm ¢ reonHdopmMalnoHHON
cuctemon (B Bmae moayns pacwupenna TUC), Tak u B BuMae OTAENbHOM OUBNMOTEKN

KOMMOHEHTOB, KOTOPbIE NMO3BONSAIOT BbIMOMHATL pacyeTbl U3 NPUITOXEHWIA NONb30oBaTENEN.
CocTaB 3agav:

e [OCTPOEHME pacHETHOM MOAENN TEMSIOBOW CETH;
e nacrnopTusaumsi 06bEKTOB CETH;

e Hanago4HbIN pacyeT TENIOBOW CETY;

e [OBEPOYHbIN pacyeT TEMNNOBOW CETU;

® KOHCTPYKTOPCKWU pacyeT TEMNSOBOU CETH;

e pacyeT Tpebyemon TemnepaTypbl Ha UCTOYHUKE;
e KOMMYTaUMOHHbIE 3a4a4u;

e OCTPOEHUE MbE3OMETPUYECKOIO rpadmka;

& pacyeT HOPMAaTUBHbLIX NMOTEPb Tersa Yepe3 U3onAaunto.

3.4.1 MocTpoeHme pacueTHOM MOAENnU TEMNJIOBOMU CEeTH

Mpn pabote B reonHOpPMaUMOHHON CUCTEME CETb OOCTAaTOYHO MNPOCTO U BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKXW UK no koopauHatam. [lpu aTtom cpasy dopmmpyetcs
pacyeTHass mogenb. OcTtaeTca nNub 3a4aTb pacdeTHble NapameTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMOJIHEHNA pacyeTa.

MaTemaTnyeckass Modenb CeTu [AONns MNPOBEAeHVs TEnnorMapaBnMYeckux pacyeToB
npeactaBnsieT cobor rpad, roe ayramu, COeauHSIIWMMK  Yanbl, SIBMASIKOTCA  y4acTku

TpybonpoBoaoB.

Yyactok usobpakaeTcsi O4HOM NUHWEN, HO MOXKET O3Ha4yaTb HECKONbKO COCTOSAHWMN,

3afaBaeMbliX Pa3HbIMU PpEXNMaMN.

Pesama | ———te—  pramodeH

Pexamal - = = OTETROMEH
Pesgma 3 ———t——  ommodEH obpaTHBIH

Pewmma 4 OTETHOMEH TI0 AR [IED

PucyHok 3.2 - UsobpaxkeHne HECKONBKUX COCTOSIHWM YYacTKOB, 3aaBaeMbIX pasHbIMU peXxuMam
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370 BHelLHee nNpeAcTaBneHne ceTu. MNepea Hayanom pacyeta BHelLHee NpeacTaBneHne
CETW, B 3aBNCUMOCTU OT TUMOB U PEXMMOB 3NTIEMEHTOB, COCTaBNALLMX CeTb, Npeobpa3syeTcs

(KO,D,I/IpyeTCFI) BO BHYTPEHHee rnpeacrasfieHne, rno KOTopomy 1 npoBoAUTCA pacHerT.

MpocTbiM y3rioOM B MoOAenu cumTaeTcs fobon ys3en, Ybl CBOWCTBA creunanbHO He
OroBopeHsbl. [1poCcTon y3en CRny>XUT TOMbKO AN COeAUHEHUS! Y4acTKOB. TakMMu y3namu ans
MOZEeNnM SABMSIOTCA TENSoBble KaMepbl, OTBETBIIEHWUS, CMeHbl OMaMeTpoB, CMeHa Tuna

NpoKnagkun nnn Tmna n3onaumm n T1.4.

Bo BHyTpeHHel koaupoBKe Takue y3rbl NpeBpaLlaoTcs B ABa Y3na, OAMH B NoAAoLLEM
Tpybonposoae, Apyroi B o6paTHOM. B kaxxaom y3ne MOXHO 3agaTh CrvB BOAbI M3 NOAAKLLENO

n/vinn n3 obpaTtHoro TpybonpoBoOaOs.

MoTpebutenb TENnoBOM 3SHEPIMN XapaKTEPU3YeTCsl pacyYeTHbIMM Harpyskamy Ha
CUCTEMY OTOMSIEHNS!, CUCTEMY BEHTUNALMM W CUCTEMY TOpsSiHEro BOAOCHAGXEHUS U
pacyeTHbIMM TeMNepaTypamy Ha BXOAE, BbiXxoAe NOTpebuTens, n pacyeTHON TemnepaTypon

BHYTPEHHEro Bo3ayxa.

B ogHonvHenHoOM npeacTaBneHun noTpebutenb - 3TO Y3N0BOWM 3MEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TONbKO C OAHUM Y4aCTKOM.

BHyTpeHHAs KoaupoBKa noTpebuTens CyLeCcTBEHHO 3aBUCUT OT €ro  CXembl
npucoeauvHeHnss K TennoBon ceTn. Cxembl MOryT OblTb 9neBaTOpHble, C HACOCHbLIM
CMeLLEeHNEeM, C He3aBUCUMbIM NPUCOEAMHEHNEM, C OTKPbITbIM UM 3aKPbITbiM OTOOPOM BOAbI
Ha BC, c perynatopamu TemnepaTypbl, OTONMEHNS, pacxoda U T.4. Ha gaHHbIA MOMEHT B

pacrnopsikeHun nonb3oBaTens 35 cxeM NpUcoeauHEHUst NoTpeduTenei.

Ecnu B 30aHMM HECKOMbKO Y3MoB BBOAA, TO OOLEKTOM «MOTPEOUTENb» MOXHO OnucaTb
Kakabli BBOA. B ToXe Bpemsi Kak OAuH MoTpebuTenb MOXHO onucaTh Lenblii KBapTtan Unm

3aB0[, 3a4aB AN Takoro notTpebutens 0600LeHHbIE TENMOBbLIE HArPY3Ku.

O600wWeHHbIN NoTpebutens - 3TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo

I'IOTpe6J'IF|eMbIM pacxoaom, nnbo pacxon o6ycn03neH 3afjaHHbIM COMpOTUBNEHNEM Y3Ia.

Takon obbekT yaobHO uMcrnonb3oBaTh, KOrga BO3HWKAET HeOBXOAMMOCTb paccyuTaTb
rmapaBnuky cetm 6e3 mHOpMauum O TEnnoBbIX Harpyskax W KOHKPETHbIX CXemax
npucoeavHeHus notpebutenen K Tennoson ceTn. Hanpumep, npu pacyete MarncrpasnbHbIX

ceten I/IHCbOpMaLI,I/II/I O KBapTalibHbIX CETAX MOXEeT He ObITb, @ ANA OLUEHKM noTepb Harnopa B
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MarMcTpansx [ocTatovyHO 3agaTb 0000ueHHble pacxodbl B TOYKaxX MPUCOEAVMHEHMS

KBapTasrioB K MarnMcTpansHon ceTu.

B ogHonuHenHom nsobpaxeHnn He TpebyeTcs nogkntodatb 0600LEHHbIM NOTpedbuTens
Ha OTAENbHOM OTBOASLLEM Y4acTKe, Kak B criydae npoctoro notpebutend. To ectb B 3TOT
y3en MOXeT BXOAUTb U/Mnun BbIXoanTb foboe KONMYeCTBO y4acTKoOB. OTO NO3BOSSET BbICTPO U

y,D,06H0, C MUHMMalbHbIM KOJTM4ECTBOM UCXOOHbIX AAHHbIX.

I
L

HMETOYHMK 0606 WeHHLI& NOTPpesHTEN!

PucyHok 3.3 - O6006LeHHbIN noTpebutennb

LUTM - 310 y3en AOMOMHUTENBHOIO pPerynmpoBaHua W pacnpeferieHnss TennoBon
aHeprun. Hanunuue Takoro ysna nogpasymeBaeT, YTO 32 HUM HaxOAMTCS TYnuKoBas CeTb, C
nHameuayanbHeiMy notpedutenamn. B LITIT moxeT BXoauTb TONbKO OAMH YYaCTOK U TONbKO
OOMH y4acTOK MOXET BbIXOauTb. [Mpuyem BXOASALMIA YHaCTOK MAET CO CTOPOHbI MarnucTpanu, a
BbIXOOSALMA Y4aCTOK BedeT K KOHEeYHbIM noTpebutensam. BHyTpeHHsas koguposka LTI
3aBUCUT OT €ro CXembl MPUCOEONHEHUS K TEMSoBOW CeTU. OTO MOXEeT ObiTb rpynmnoBown
aneBaTtop, rpynnoBOi HACOC CMELLEHMWS!, HE3aBMCMMOE MOAKMOYEHNE rpynnbl noTpebutenen,
Gonnepbl Ha MBC u T.0. Ha gaHHbIN MOMEHT B pacnopsKeHuu nonb3oBartens 29 cxem

npucoeamHenns LITT1.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - UTN
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[Mepembluka NO3BOMSET CMOAENUPOBATL YYaACTOK, COEOMHAILMA MoJarolmin U

obpaTHbIn TpybonpoBoabl. B 3TOT y3en MoOXeT BXOAWUTb U/Unu BbIXO4UTb Noboe KOnmM4ecTBo
Y4YaCTKOB.

PucyHok 3.5 — lNepembiuka

Tak kak nepemMblyka B OOHONMHEMHOM W3006paXkeHUV npeacTaBreHa y3nom, To Ans
MOJENUPOBaHNA COEAMHEHUS1 MeXay noAarolimMm TpyoonpoBOoAOM OOHOrO yyactka U
obpaTHbIM TPyGONPOBOAOM APYroro y4acTka OAQHOrO 3fieMeHTa «rnepemblykay HegoCTaTouHO.

lMoHagobATCA elle ABa yvacTKa: OA4MH TOMbKO NodaroLLmMi, OPYrom - TONbKO 0BpaTHbLIN.

PucyHok 3.6 - CoeguHeHne mexay noaarowmm TpyoonpoBoAoOM OQHOIO yyacTka U o6paTtHbIM TpybonpoBoaom
ApYyroro y4yacTtka

HacocHasa ctaHuusa B OOHONMMHEMHOM M300paKeHnn NpeacTaBnsaeTcss ogHMM y3rom. B
3aBMCUMMOCTM OT TabnM4yHbIX NapamMeTpoB 3TOrO y3fna HacoC MOXET ObiTb YCTAHOBMEH Ha
nogatowemMm unn obpaTtHoMm Tpybonposoae, NMbo Ha obomx TpybonpoBogax OAHOBPEMEHHO.
[na 3agaHnsa HanpaBneHnsa AENCTBUSA Hacoca B 3TOT y3en TONbKO OAMH y4acToK 0b6s3aTenbHO

JOJIMKeH BXOOUTb 1 TOJIbKO OANH YH4aCTOK OOJTKEH BbIXOOUTb.
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PucyHok 3.7 - HacocHas ctaHuus

Hacoc moxHO MogenupoBaTb ABYyMsi crocobamu: nvbo kak maeanbHoe YCTPOWCTBO,
KOTOPOE U3MEHSIET AaBrieHne B TpyGonNpoBoade Ha 3aaHHYH BENMUYMHY, MO0 Kak yCTPOWCTBO,

paboTatoLLee C y4ETOM pearnbHO HarnopHO-PaCcXoAHOM XapaKTePUCTMKN KOHKPETHOTO Hacoca.

B nepBom cnyyae npocTo 3aaeTca 3HaYeHWe Haropa Hacoca Ha mnogarowem uunm
obpaTHOM Tpybonposoae. Ecnn 3HadeHne Hanopa Ha 0gHOM U3 TPy6onpPOBOAOB PaBHO HYIHO,
TO Hacoc Ha aToMm TpybonpoBoae oTcyTcTByeT. Ecnu 3HaueHne Hanopa oTpuuaTensHo, TO 3TO

03HayaeT, YTo Hacoc paboTaeT HABCTPEYY BXOASLLEMY B HETO Y4HaCTKy.
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PucyHok 3.8 - lbe3omeTpuyeckue rpacduvku

Ha puUCyHKEe BUNOHO, KaK pa3rfinyHblie HarnpaBlieHNA y4acCTKOB, BXOOALLUMUX N BbIXOOAALLMX N3
HacoCca B cCo4YeTaHUun C pa3HbiMXM 3HaKaMu Harfnopa, BIMAKT Ha pe3yrnbTaT pacyeTa,

OTOBpaXKEHHbI Ha NbE30OMETPUYECKNX rpadhmKax.

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

3aBUCUMO OT npoxoadLlero 4epes3 HacocC pacxoaa.

Ecnn mopenvpoBsath paboTy Hacoca ¢ ydeTom ero QH xapakTepucTuku, To crieqyet
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3aQath pacxobl U HAaNopbl Ha rpaHULIax paboyeli 30HbI Hacoca.

Hmax —

Hmin .H“H_

Gmin (i

PucyHok 3.9 - HanopHo-pacxogHas xapakTepucTMka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpefensieTcsa napabona ¢ MakcCUMyMOM Ha OCY AaBNEHWN,
Mo KOTOpow pacyeT v ByaeT onpeaensaTb Harnop Hacoca B 3aBUCMMOCTM OT pacxoda. Cnegyet
OTMETUTb, YTO XapaKTepuUCTUKa, 3adaBaeMasi Takum 00pa3oM, MOXET OoTnmMyatbCs OT
peanbHOM XapaKTEPUCTUKM Hacoca, HO B npegenax pabouyen obnactn obe xapakTepuCTuKn

npakTn4eckn coBnagatroT.

[1ns onucaHnsi HECKOMbKNX napanrneribHO paGOTaIOUJ,I/IX HaCcoCOB OOCTAaTO4YHO 3a4aTb UX
KOJIMHECTBO U pe3yrnbTUPYOLLAaA XapakKTepUucTtuka 6y,1:1,eT onpepgersieHa nNpu pacyete

ABTOMATU4ECKW.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactn Hacoca GepyTcs M3 CNpaBOYHUKA U
BCerga nNonoXuTenbHbl, TO HanpasfeHve OEeWCTBMS TaKoro Hacoca OyaeT onpenensatbcs

TOJIbKO HanpasreHnemM BXxogdLllero B y3er ydacTka.

[poccenvpytolime yCTporUcTBa B OAHONMMHENHOM NpeacTaBneHnm BRsSTCA y3rnamu, HO
BO BHYTPEHHEN KOAMPOBKE - 3TO AOMNOMHUTENbHbIE Y4aCTKU C MOCTOSIHHBIM UMK NEPEeMEHHbIM
conpoTMBrneHMeM. B apoccenvpytolimin y3en o6si3aTenbHO OOMKEH BXOAWUTb TOMbKO OAMH

Y4acCTOK, U TOJIbKO OAUH Yy4aCTOK 13 y3I1a OOJTPKEH BbIXOOUTb.
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Ha nogawmuyen npyEonpoboge Sreg
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PucyHok 3.10 - ipoccenupyrowme yCcTponcTea

C TOuYKM 3peHuss Modenu ApoccenbHas Larnba 310 (PUKCUPOBAHHOE COMPOTUBIEHNME,
onpeaensieMoe AMameTpOM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAatoLLEeM, TaK U
Ha obpaTHoM TpybonpoBode. Tak kak 3TO HeperynMpyemoe COMpOTUBIIEHME, TO BENMYMHA

racvMoro LLanboii Harnopa 3aBUCKT OT KBaapaTa, NPOXOAsALLEro Yepes Lwanby pacxona.

Ha pucyHke BUOHO, KakK MEHAKTCA MNoTepn Ha wanbe, yCTaHOBJ'IeHHOIZ Ha nogarLiem

Tpy6onpoBoae, Npy yBenMYeHnn pacxoda Yepes Hee B [Ba pasa.
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PucyHok 3.11 - ipoccenbHas wanba

Perynatop [aBneHuss - YCTPOMCTBO C MNEPEMEHHbIM COMPOTMBIIEHMEM, KOTOPOE
No3BOSIAET NoaAepK1BaTb 3a4aHHOe AaBrieHve B TpybonpoBoae B onpeaenieHHoOM Avanas3oHe
n3MeHeHus pacxopga. Perynatop gaBneHnst MOXeT yCTaHaBNMBaTLCS KaK Ha NoAatoLLeM, Tak 1

Ha obpaTHOM TpyGonpoBoae.
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PucyHok 3.12 - PerynaTtop aasnexHus

Ha pucyHke nokasaHo, YTO MpuW yBENWYEHUM B [Ba pasa pacxoda Yepes perynstop,
YCTaHOBJIEHHbIN B OOpaTHOM TpyGonpoBoAe, OaBneHne B PErynMpyeMoM Yyare ocTaeTcs

NOCTOAHHbIM.

BennunHa conpoTuBREHUs perynsitopa  MOXeT UW3MEeHATbC B npedenax ot
GEeCKOHEYHOCTN [0 COMPOTUBIIEHMST MOMHOCTLIO OTKPLITOro perynsatopa. Ecnu  ycnosus
paboTbl CETU 3aCTaBMSAOT PEryNATOP MOMIHOCTLI OTKPbITHCS, TO OH HauYMHaeT paboTaTb kak

HeperynpyembIii ApOCCenmpyoLLmii y3en.

PaboTa peryndatopa pacnofiaraemoro Haropa aHarnorn4yHa paGOTe peryndaropa
OaBlieHUsA, TOJIbKO B 3TOM Cllydae peryndatop CrapaeTcd AepXKaTb NOCTOSAHHOM 3aaHHYIO

BEMUYMHY pacrofiaraeMoro Haropa.

Perynatop pacxofa - 9T0 y3en C NepeMeHHbIM COMpPOTUBNEHNEM, KOTOPOE NO3BonseT

noAAepXKMBaTh NOCTOSHHLIM 3ajaHHOE 3HAaYEeHME NPOXOASALLEro Yepes perynatop pacxoaa.

Perynatop MOXHO YCTaHaBnMBaTb Kak Ha ModaloleM, Tak M Ha obpaTHOM
Tpybonposoge. K paGoTe perynsatopa pacxoda MOXHO OTHECTM BCE CKasaHHOe Mpo

perynsTopbl AaBreHus.

3.4.2 HanapouyHbin pacuyer TensioBom cetm

Llenblo Hanmago4Horo pacyeta sBnseTcs obGecrnedveHne noTpedbuteneit pacyeTHbIM
KONMMYEeCTBOM BOAbl U TENnoBoOW 3Heprun. B pesynbTaTe pacuyeta ocyllecTBnseTca noadop
arneBaToOpoOB M WX COMen, NPOU3BOAMTCA pacyeT CMECUTENbHbIX U  OPOCCENnvpYHLLMX

YCTPOWCTB, ONpeaensieTca KONMMYeCcTBO U MECTO YCTaHOBKM ApoccenbHbIX wanb. Pacdet
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MOXEeT Npon3BOANTbCA Mpu WU3BECTHOM pacrnorfaraemMomMm Hanope Ha WUCTOYHMKE W ero

aBTOMaTn4eCkom no,u,6ope B Clly4ae, eCli 3agaHHOro Hariopa He goCtaTto4HoO.

B pesynbTate pacyeTa onpedensitoTcst pacxodbl M NoTepu Haropa B Tpybonposogax,
Hanopbl B y3fax ceTh, B TOM Y1CIe pacroriaraeMble Hanopbl y NoTpebuTtenein, Temnepatypa
TENNOHOCUTENS B y3rax ceTu (Mpy y4eTe TENMOBLIX NOTEPb), BENMYMHA M30LITOYHOrO Harnopa

y noTpebutenen, TemnepaTypa BHyTPEHHErO BO3ayxa.

[poccenupoBaHne W30bITOYHLIX HaMoOpoB Ha abOHEHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLIIO  COMen 93reBaTtopoB M ApoccenbHbiX wanb. [poccenbHble wanbbl nepea
aboHEeHTCKUMX BBOJAMM YCTaHaBMMBAKTCA aBTOMaTUYeCKM Ha nogatollemM, obpaTtHOM wnu
obonx TpybonpoBogax B 3aBUCMMOCTM OT HEOOBXOOMMOro AN CUCTEeMbl MMOpaBfNYECKOro
pexunma. Npn paboTe HECKOSNbKUX UCTOYHUKOB Ha OLHY CeTb OonpeaensieTcs pacnpenerieHne
BOZbl U TEMMOBOW 3HEPIUN MEXAY UCTOYHMKaMK. MNoasoautca 6anaHc no BoAe v OTNyLLEHHON
TENsoBOW 3HEPrnen Mexay UCTOMHUKOM U notpebutenamun. OnpegenstoTca notpedbuteny u
COOTBETCTBYIOLLMA MM WCTOMHUK, OT KOTOPOro [AaHHble notpebutenn nonydaroT Bogy W

TEnoBYH SHEPIUIO.

3.4.3 MoBepouHbLIM pacueT TenoBoMn ceTm

Llensto noBepovHOro pacyeTa sBNsieTcs onpegeneHve akTUY4ecknx pacxodoB
TEMNOHOCUTENS Ha Yy4yacTkax TennoBOW CeTU M Yy noTpebutenen, a Takke KOnM4yecTse
TENMOBON 3HepruM Mony4YaeMon noTpedutenem Mpu 3adaHHOW TemnepaTtype BoAbl B

nogaroem pr6OI'IpOBO,D,e 1 pacnonaraemom Harnope Ha UCTOYHUKeE.

Co3gaHHas MaTemaTtudeckasl WMUTaUMOHHasi MOAENb CUCTEeMbl TennocHabXeHus,
cnyxatias Ans peLleHns NOBEPOYHOM 3a4ayn, NO3BOSISET aHaNM3MPOBaTb MMAPaBINYECKUN U
TENMOBON pexuM paboTbl CUCTEMbI, @ TaKkke MPOrHO3MPOBaTb W3MEHEHWE TemnepaTypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenein. PacyeTbl MOryT npoBOAUTLCA MpU  PasnUYHbIX
NCXOAHbIX AaHHbIX, B TOM Y/CHe aBapUAHbIX CUTYaUMsIX, HANpUMep, OTKIMYEHUN OTAENbHbIX
y4acTKOB TEMMOBOW CeTW, nepedayn Boabl U TEMSOBOW 3HEPrMM OT OOHOMO MCTOYHMKA K

[pyromy no oAHoMy 13 Tpy6onpoBoOAOB U T.4.

B pesynbraTe pacuyeTa onpeaensioTcs pacxodbl M MoTepu Hamopa B TpyGonposoaax,
Hanopbl B y3nax ceTu, B TOM Y1Crie pacronaraemblie Hanopbl y notpedutenein, Temnepartypa

TENSIOHOCUTENST B y3nax ceTu (Mpu y4yeTe TENOBbIX NOTEPb), TeMnepaTypbl BHYTPEHHETO
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BO34yxa Yy noTpebutenen, pacxogbl M TeMNepaTypbl BOAbl HA BXOAE W BbIXOAE B KaXayH
cuctemy Tennonotpebnenusi. [pu paboTe HECKONMbKMX WCTOYHMKOB Ha OAHY CeTb
onpeaensieTcs pacnpeaeneHne Boabl U TENMOBOW SHEPrMN MeXay UCTOYHMKamW. MoasoauTcst
GanaHc no Bode W OTMYLLEHHOW TEMrOBOW SHEPruer Mexay UCTOYHUKOM U NoTpedutensmu.
Onpegensitotcs NOTPEOUTENM U COOTBETCTBYHOLLUMA MM MCTOYHMK, OT KOTOPOrO [AaHHble

noTpeduTeny NonyyaroT Body U TENSOBYHO 3HEPTULO.

344 KoHCTpyKTOpCKMIM pacuyeTt TensioBom cetm

Llenbto KOHCTPYKTOPCKOro pacyeTa sIBNSETCS onpeneneHme aMameTpos TpybonpoBoaoB
TYMUKOBOW M KOJbLIEBOW TEMSIOBOW CETWU NMPW MPOMycke MO HUM pPacYeTHbIX PacxofoB Mpw

3afaHHOM (MM HEU3BECTHOM) pacrofiaraéMoM Hanope Ha UCTOYHMKeE.

[aHHas 3agadva MOXeT ObITb UCMOMb30BaHa Npu Bblaade paspeLleHns Ha NoaKoveHne
noTpebuTtenen K TENNOBOM CETU, TaK KaK B KayecTBe MCTOYHMKA MOXET BbICTynaTb ftobown
y3ern cucTembl TENNOCHabXeHus, HanpumMep Tennosas kamepa. [na 6onee rmbkoro pelueHns
[AHHOW 3aJayv NpefycMOTPeHa BO3MOXHOCTb M3MEHEHUSI CKOPOCTM OBMKEHUSI BOAbl MO
yyacTkam TEenoBOWM CETU, YTO NPUBOAUT K U3MEHEHMIO AMamMeTpPoB Tpybonposoaa, a 3HaunT U

pacnosiaraemMmoro Haropa B TO4Ke NoAKIMto4YeHnA.

B pesynbtaTte pacyeTa onpeensitotcs AvameTpbl TPyOonpoBOAOB TEMMOBOW CETH,
pacrnonaraemblin Harmop B TOYKe MOAKMHYEHWS, PacXodbl, MOTEPU Hamopa W CKOPOCTU

OBUXXEHUA BOObl HA y4aCTKax CETU, pacnosiaraémMble Hanopbl Ha I'IOTpe6I/ITeJ'IFIX.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UCTOUHUKE

Llensto 3apaun siBnsieTcss onpedernieHve MUHMMarbHO Heobxoaumoln TemnepaTypbl
TENMOHOCUTENSI Ha BbIXOAe M3 WUCTOYHWMKA Ans obecriedeHust y 3agaHHoro noTtpebuTens

TeMnepartypbl BHYTPEHHEINO BO3yXa HE HXE pacquHon.

3.4.6 KommyTaumoHHble 3apgaum

AHanu3 OTKMIOYEHUIN, MEPEKIIOYEeHNIA, MNOUCK Onwkanwen 3anopHOM apmatypsbl,

OTKIIHOYatoLLEN Y4acCTOK OT MICTOYHWKOB, UM NOJIHOCTbIO Msonmpyrou.l,eﬁ y4aCToK 1 1.4.
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3.4.7 Mbesomerpuueckum rpacpmk

Llensto nocTpoeHus Nbe3oMeTPUYECKOro rpachuka SBNSieTCA HarnsgHas MnnocTpaums

pe3ynbTaToB MMApaBIMYECKOro pacyeTa (Hanagao4Horo, MOBEPOYHOrO, KOHCTPYKTOPCKOTO).

OTO OCHOBHOM aHaNUTUYECKUN MHCTPYMEHT crieupuanncta rno ruapaBnnyeckum pacyetam
TennoBbix ceTen. [be3omeTp npeacTtaBnaeT cobor rpaduyeckmin OOKYMEHT, Ha KOTOPOM
n300paxeHbl NIMHUM aBneHWW B MOZAOWEN U ODOpaTHOM MarucTpansx TEensioBoM cetu, a
Takke Npodunb penbeda MeCTHOCTU - BAOSb ONPEAENEHHOMO MyTU, COEQUHSAOLLENO MeXay
cobou Ba Npomn3BOSIbHBIX Y35ia TEMMOBOM CETU NO Hepa3pbIBHOMY MOTOKY TensnoHocuTtens. Ha
Nbe30MEeTPUYECKOM rpadmke HarfnsgHO npeacTaBfieHbl BCE OCHOBHbIE  XapaKTEPUCTUKM
pexunma, nonyyeHHble B pesynbTate rmapaBfiMyecKkoro pacyeTa, No BCEM Yy3raM M ydacTkam
BAOSb BbIGpPAHHOMO NyTW: MaHOMETPUYECKNE OaBMNEHWS, MOSHbIE N YOENbHbIE NOTEPU Hanopa
Ha yyacTkax TennoBOM CeTW, pacrnofnaraemMble [aBfieHUss B Kamepax, pacxofbl
TennoHocuTens, nepenagbl, CO30aBaeMble Ha HACOCHbIX CTaHUMAX WM UCTOYHUKAX,

N306bITOYHbIE Hanopbl 1 T.A4.
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PucyHok 3.13 - NMbe3omeTpuryeckni rpacdmk

LIBeT 1 cTUb NMHUKW 3aaeTcs Nofb3oBaTeNneMm.
B Tabnuue noa rpadmkomMm BbIBOOATCA ONA KaXOOro yana ceTm HaMMeHOBaHue,
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reogesnyeckasi OTMETKA, BbICOTa MNOTpebuTensi, Hanopbl B nojawolem u obpaTHOM
TpybonpoBogax, BennMyMHa ApOCCENMPYEMOro Harnopa Ha wanbax y notpebutenen, notepu
Hanopa no y4yactkam TensioBOW CETWU, CKOPOCTU ABMXEHUS BOAbI HA y4acTKax TEMNSIOBOM CETU U

T.4. Konnyectso BbIBOAMMOM Mo Fpad)I/IKOM I/IHCbOpMaLI,I/IVI HacCTpanBaeTCA Nnosib3oBaTterieM.

3.4.8 Pacuer HoOpMaTMBHbBIX NOTEpb TENnna Yepes U3onaumio

Llenbto gaHHOro pacyeta sBnsieTcs onpenefieHMe HOPMAaTUBHbIX TEMnoBbIX MNOTEPb
yepes um3onauuo TpybornpoBoaoB. TenrnoBble NOTEpU ONpenensalTca CyMMapHO 3a rod C
pa3buekon no mecsiuam. NpocMoTpeTb pesynbTaThl pacyeTa MOXHO Kak CyMMapHO Mo BCew
TEeNroBOM CEeTU, TaK U MO KaxKOOMY OTAENbHO B3ATOMY WCTOYHWUKY TEMrioBOW 3HEprun u
KaxxgoMmy LieHTpanbHomy TennioBoMy nyHKTy (LITT). PacyeT MoxeT ObiTb BbINOMHEH C Y4ETOM

nornpaBoYHbIX KOSCb(bI/ILI,I/IeHTOB Ha HOPMbI TEMMOBbIX NOTEPb.

PesynbTaTbl BbINOSIHEHHLIX pacv4eToOB MOXHO aKkcnopTuposaTb B MS Excel.
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4 INEKTPOHHAA MOAEJb CYLLECTBYIOLLUEA CUCTEMDbI
TEMNOCHABXEHMUA. O9TAMbI AKTYAJIU3ALLIUU

4.1 UudopmaumoHHo-rpachuueckoe onucaHue oO6BLEeKToB cucrembl

TennocHabxxeHmsa

Ha ocHoBe cywiecTBytoen OM ansa uenen ee aktyanu3aumm 6bina cosgaHa mogenbHas
G6asza —«ts 2018» («CylwiecTBytollee MOMOXEHMEY), B KOTOPOM NpoOBOAMachL BbiBEPKA C
nocneaytoLen KoOppeKTUPOBKOM NHEOPMALIMOHHO-TPaddU4ECKOro OMNUCaHNS  CYLLECTBYIOLLIMX
00BLEKTOB CUCTEMBI TEMocHabxeHnst ropoda NepecnaBna-3anecckoro Apocnasckon obnactu
C Y4EeTOM M3MEHEHUI, Npounsoeamnx 3a nepvog 2017 — 2018 rr, no gaHHbIM 3akas4dvka (basa

aboHeHTOB; 6a3bl TEMNMOBLIX CETEN; CYTOYHbIE BELOMOCTN).

B akrtyanuanpoBaHHOM 6a3e [OaHHbIX ONEKTPOHHOM MOAEnM OnucaHbl U Mpu
HeobXoaMMOCTM OOMOSTHEHbI (CKOPPEKTUPOBaHbI) MAacCMOPTHbIE XapaKTEPUCTUKU BCEX TUMOB
00ObEKTOB cucTeMbl TennocHabxeHus. NMonHoTa 3anonHeHus 6asbl gaHHbLIX MO napameTpam

3aBUCUT OT Hann4na NCXOA4HbIX AaHHbIX Y TEnnocHabXatoLLMX KOMMAHWA.

BuayarnbHoe oTobpakeHne CTPyKTypbl TENSOBbIX CeTel NpeacTaBneHo Ha pucyHke 3.1.
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-

aiid

PucyHok 4.1 - BusyanbHoe oTobOpaxeHue CTPYKTypbl TENSOBbIX CeTEN OT MICTOYHUKOB TENOBOW 3Heprum ropoaa lNMepecnasns-3anecckoro flpocnasckon o6nacmm

78405.0M-1CT.003.000
38



OBOCHOBbIBAIOLLWE MATEPWUATbI K CXEME TEMNOCHABXEHWSA FOPOJA NEPECINABA - 3ANECCKOrO APOCNABCKOW OBNACTI HA NEPVOA 10
2033 FOMA (AKTYANTM3ALIUA HA 2019 rO[). KHUTA 3. ANEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHWA

4.2 Otnagka v KanMbpoBka 3NeKTPOHHOM Moaenm

B paMKax gaHHOro atarna ObINM BbINOMHEHbI:

e OTlagkKa pa6OTbI pacyeTHbIX MaTemMaTn4ecCKmnx Mop,yneﬂ nyTemMm BbIABJI1EHUA

OLUMOOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOOENM C Uenblo  [AOCTMXKEHWSI COOTBETCTBUSI  pPacyeTHbIX
napameTpoB Mogeny hakTU4eckuM napameTpam B OrnpeaenieHHbIX penepHbIX
y3rnax CUCTEeMbl TennocHabxeHust (Npu HanuuMn MHdopMauumM No pacxonam,
AaBreHnsiM Bodbl B Mojalolmx M obpaTHbiX TpybonpoBodax CUCTEMb

TennocHabXxeHus ona akTMYecKoro pexmma).

Ha oaTane oTnagkym 3nekTpoHHOW Modenu Obll NpoBedeH aHanu3 MonHOThbl U

JOCTOBEPHOCTN BHECEHHbIX NCXOOHbIX AAaHHbIX.

KanubpoBka mogenu - npouecc uaeHTUpuKaumm u TOHKOM HACTpoOMKM Habopos
MCXOOHbIX AaHHbIX Takum obpasomMm, 4TOObl obecneyntb MakcumarnbHoe npubnmxeHue
pe3ynbTaToB MMOPaBMYECKOrO pacyeTa K akTMyeckum napaMeTpam B OnpeaerieHHbIX
penepHbIX y3nax CUCTEMbI TennocHabxeHus. [Ansa opraHuM3auum npouecca kanmbposkn OM
BblOMpatOTCS pernepHble y3rbl B KaXXOOW U3 CUCTEM TensioCHabXeHWs, TakMe Kak: BbIBOLHOW
KONMEKTOp Ha WCTOYHMKE W/MMM HACOCHble CTaHuMu Wiy TenroBble MNyHKTbl U Npoyne
9MNeMeHTbl TEMMOBOW CEeTWU, MO KOTOPbIM WUMEKTCA akTUYeckue AaHHble MO pacxonam

TENSIOHOCUTENS N pacnofiaraeMbiM Harnopam 3a oTonuTenbHbIM nepuog 2017/2018 rr.

OaHnM n3 HesaMeHUMbIX MHCTPYMEHTOB MNpU KaJ'II/I6pOBKe FMﬂpaBﬂMHeCKOVI mMmoaenn
TENNoBomn cetTn sABNnAeTCA I'IbG3OM6TpI/I‘-IGCKMI?I rpaq)vn(, MOCKOJIbKY rpacbvlquKaﬂ
MHTEepnpeTauna rapasriiM4eckoro pexmmMma no3sondetr OA4HOBPEMEHHO Ka4deCTBEHHO MU
KOJIN4eCTBEHHO OLEHUTb NnonpaBKkn, KOTOpPblE HeobxoaMmo BHECTU B pacyeTHyt0O Moaenb,
yTobbl OHa Hambonee agekBaTHO noBTOpAINa "FI/I,EI,paBJ'IW-IeCKOG nosegeHue" peaan0|7|

TENNOBOW CETU B SKCryaTauun.

Takke ONA BbINONMHEHUS] KanMOPOBKM WCMONb30Banuch pesynbTaTbl MMAPaBrNYecKuxX
pacyeToB [OnA 3rEMEHTOB TEMoBOW CeTW, a Takke Trpaduyeckoe nNpeacTaBneHne

napamMeTpoB TEMNIOHOCUTENS.
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MapannensHo paboTe C  BbIWEONMCAHHLIM  MHCTPYMEHTApMEM  NpoBOAMIach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbLIX [aHHbIX MO LUEepOXOoBaTOCTM TpPybOnNpoBOAOB,
3HAYEHUSIM MECTHbIX COMPOTUBIIEHWA W NpP. C UENbl MNOMyYEeHUss MaKCMManbHOro
COOTBETCTBMS MapaMETPOB pacyeTHOM Modenn ¢ akTUYecKMMK napameTpamn CUCTEM

TennocHabXeHus.

PesynbTaTbl BbINONHEHHOW KanMOPOBKM B 3MEKTPOHHOW MOAENU npeacTaBneHbl B
cpaBHUTenbHOM Tabnmue 4.1. pgna 6GasoBoro nepuoda pas3paboTkM  CXeMbl

TennocHabxeHnuna (otonutensHoro nepuoga 2017/2018 rr.).
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CUCTEMbI TENNOCHABXEHUA

Ta6nuua 4.1 — Pe3ynbTathl BbINOMHEHUA KANMOPOBKM 3NEKTPOHHOI MOAENM cUCTeMbI TennocHadxeHus ropoaa lMepecnasns-3anecckoro fipocnaBckon 06nacT1 ans OTONUTENLHOO (3UMHEro)

nepuoga

MapamMeTpbl rMApaBIUYECKMX PEXUMOB pPaboThl

No AaHHbIM hakTU4YeCcKoro pexuma
paboTbl B oTONUTENbHbLIN Nepuoa
2017/2018 rr.

no pesynbTaTaM BbINOSIHEHHOW KannbGpoBKMu
3NeKTPOHHOM MoAenu cucTeMbl TennocHabxeHus

MorpewHocTb
m/a pacxoaom,
nony4yeHHbIM B
an. mogenu, n

OHEeproMcTovHMK, MarucTpanbHbIA BbIBOA c¢hakTMUECKUM
pacxoaom
Pacxon TennoHocuTens
DaBneHue B TennoHocuTens B OaBneHune B Pacxop TennoHocutensie | © pr60°;|pOBop.e
noparowem/o6paTtHoOM nopatowiem / noparwowem/o6paTHOM nopatouwemM / o6paTHOM (%)
Tpyb6onpoBoaax, (m obGpaTHOM Tpyb6onpoBoaax, (m Tpyb6onpoBoaax, (MS/‘-I/
BoA. cT./ M BoA,. CT.) Tpyb6onpoBoaax, BopA. cT./ M BoA. CT.) M3lq)
(M314 1 M31y)
KotenbHasi nn. Mengeneesa, 2, kopnyc 75 Bbisog M-1 60/30 975,1/-942,1 60/30 947,0/-939,8 2,8
KotenbHas nn. Mengeneesa, 2, kopnyc 75 Bbisog M-3 59/14 1246,9/-1185,0 59/14 1246,9/-1233,6 0
KotenbHas yn. Mockosckas, 15 19/8 - 19/8 19/-18,9 -
KotenbHas yn. 3eneHas 21/9 - 21/9 6,7/-6,6 -
KoTenbHast yn. MockoBckasi, 26 - - - - -
KoTenbHas yn. Kapgosckoro, 626 19/9 - 19/9 - -
KotenbHasa noc. Cenbxo3TtexHuka 55/24 - 55/24 50/-49,9 -
KoTenbHasa noc. MonoaexHbin 28/20 - 28/20 22,81-21,0 (c ydetom 'BC) -
KoTtenbHasa Mkp. YkanoBckui 55/25 - 55/25 84,5/-83,3 -
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dakTnyeckme gaHHble No pacxogam bbiny npegocTaBneHbl TONbKo No KoTenbHoW nn.
Mengeneesa, 2, kopnyc 75 BbiBog M-1 n M-3. N3 Tabnuubl BUOHO, YTO pacXoXaeHus
MexXay noslydeHHbIM B ONEeKTPOHHOW MoAenu pacxodoM U pakTnyeckum B npegernax

ﬂ,OHyCTMMOVI NnorpeLHoOCT!.

B panbHenwem paspaboTaHHas 3MeKTPOHHAsi MOAenb UCMonb3oBaHa B kayecTBe
OCHOBHOFO  MHCTPYMEHTapusi Anst pas3paboTku cueHapveB pasBUTUS  CUCTEMbI

TennocHabxeHus ropoaa lNepecnaesnsa-3anecckoro Apocnasckon obnactmn oo 2033 roaga.

PesynbTaTthl kKanMbpoBKM rMOpPaBINYECKNX PEXMMOB CUCTEMbI TennocHabXxeHns
ropoga [lepecnaBnga-3anecckoro fpocnasckon obnactu npeactaBfieHa B AOKYMEHTE
«Ob6ocHoBbIBaoWMe MaTepuanbl K cxeme TennocHabxeHus ropoga [lepecnaBnsi-
3anecckoro Apocrnasckon obractu Ha nepuoa Ao 2033 roga (akryanusaums Ha 2019 roa).
Knura 1. CywecTtByloliee nonoxeHne B crepe Npou3BoACTBa, nepefadn n notpebrneHus
TENNOBOW SHeprmm Ans uenen TtennocHabxenus» (wndpp 78405.0M-MNMCT.001.000)
MpunoxeHne 4. CyllecTBylOWMNE TMOPABIIMYECKNE PEXUMbI TEMNMOBbLIX ceTeny (Wmndp
78405.0M-INCT.001.004).
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5 INEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMDbI
TEMNNOCHABXEHMUA

MopgennpoBaHne nNepPCnekTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBbLIX M PEKOHCTPYKUMA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPIUM,
nepepacnpeaeneHme TeNMOBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIMKYEHMA HOBbIX MOTpeduTenen TennoBOM SHEepruu, onpeaerieHne OonTUMarnbHbIX
BapuMaHTOB Ka4yeCTBEHHOr0 W HagexHoro obecneyeHust TEMMOBOW 3HEPrMen HOBbIX
notpebutenen n T.4.) OCYLLUECTBISIETCA Yepe3 MEeXaHU3M CO3OaHust U aaMUHUCTPUPOBAHUSA
cneumanbHbiXx  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpONbHOW) 6a3bl AaHHbLIX ONMUCaAHWS TEMSIOBOM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUNynAaunun be3 pucka NCKa3nTb Uinn nospenTb KOHTPOJIbHYHO 6asy.

B pesynbTaTe co3aaHus NepcnekTMBHOrO BapmMaHTa 40 KOHEYHbIX noTpebutenen 8 OM B
COOTBETCTBMM C MacTep-nnaHoMm Obinn  co3gaHa MogenbHas 6asa, oTpaxatowas

nepcriektTuBHoe COCToAHMnEe CUCTEMBbI TennocHabxeHust Ha 2033 rog.

B nepcnekTMBHbIX MOAESIbHbIX 0asax Yy nnaHnpyemblX K NoAKIMYEeHUO r|0Tpe6|/|TeJ'|e|7| B

none «Homep_[1l» BHeCeH criegyoLwmn Ko
Mr_x_ vy, roe
«[M» - obo3Ha4aeT akTyannamMpoBaHHbIV NEPCNEKTUBHbLIA NOTPeduTenb;
«X» - NOPSAKOBLIN HOMEP B NepcnekTnBHon 6ase aboOHEHTOB;
«y» - rof CTpOUTENbLCTBA.

PesynbTtaTbl pacyeta NepCrnekTUBHbIX  MAOPaBAMYECKUX  PEXMMOB  CUCTEMBbI
TennocHabxeHusi ropoga lNepecnaens-3anecckoro Apocnasckon obnactv npeacraBneHa B
nokymeHTe «OBoCHOBbIBaOLLME MaTepuanbl K cxeme TennocHabxeHnsi ropoga Mepecnasns-
3anecckoro fApocnasckoi obnactn Ha nepuog go 2033 roga (aktyanusaums Ha 2019 rop).
Knura 4. lNMepcnektBHble BanaHcbl TENSOBON MOLHOCTU UCTOYHUKOB TEMSIOBOM 3HEPrUKN U
TennoBon Harpysku» (wmdgp 78405.0M-ICT.004.000). Mpunoxenune 1. lMepcnekTMBHblE
rMapaBn4eckue pexxmmbl Tennosblx ceTeny (wmdgp 78405.0M-MNCT.004.001).

78405.0M-11CT.003.000
43



OBOCHOBbIBAIOLLWE MATEPWUATbI K CXEME TEMNOCHABXEHWSA FOPOJA NEPECINABA - 3ANECCKOrO APOCNABCKOW OBNACTI HA NEPVOA 10
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6 AOKYMEHTbI MO AKTYAJIU3UPOBAHHOWU 3JIEKTPOHHOM

MOLAENU

Mo pe3ynbTataMm akTyanm3auunm SJ'IeKTpOHHOIZ MOLENMN CUCTEMbI TennocHabXeHns

ropoga [epecnaenga-3anecckoro fApocnaeckon obnactM  paspaboTaHbl  criegyroLime

OOKYMEHTbI:

HacTosWwmn  gokymMeHT - «OOOCHOBbIBalOWME MaTepuanbl K  CXeme
TennocHabxeHua ropoga lNepecnasnga-3anecckoro Apocnasckon obnactn Ha
nepvon o 2033 roga (aktyanusaums Ha 2019 roa). KHura 3. OnekTtpoHHas

Mogzernb cuctembl TennocHadbxeHusa» (wmdp 78405.0M-MCT.003.000);

«ObocHoBbIBalOWME  MaTepuanbl K cxeme  TenrocHabxeHus  ropoga
Mepecnaena-3anecckoro Apocnasckon obrnactu Ha nepuwon ao 2033 roga
(aktyanuzauma Ha 2019 rog). KHura 3. OnekTpoHHasi Moefnb CUCTeMbI
TennocHabxenmsa»  (wudgpp  78405.0M-MCT.003.000). [NpunoxerHne 1.
WHcTtpykums nonbsosatensa NNC ZuluServer» (wndpp 78405.0M-INMCT.003.001);

«ObocHoBbIBalOWME  Matepuanbl K cCxeme  TennocHabxeHus  ropoga
Mepecnaenga-3anecckoro fApocnasckon obnactu Ha nepuog oo 2033 roga
(aktyanmnzauma Ha 2019 roa). KHura 3. OnekTpoHHasi mMogenb CUCTEMBbI
TennocHabxeHnusa»  (wugpp  78405.0M-MCT.003.000). [NpunoxeHne 2.
WHcTpykums  nonb3osatenda [WUC  ZuluThermo» (wudpp  78405.0M-
MNCT.003.002);

«O6ocHOoBbIBaOLWME  MaTepuanbl K CxeMe  TennocHabxeHwus  ropoga
Mepecnaensa-3anecckoro Apocnaeckon obrnactu Ha nepuwog ao 2033 roga
(aktyanusauma Ha 2019 rog). Khura 3. OnekTtpoHHass Mogernb CUCTEMb
TennocHabxeHnsa»  (wucpp  78405.0M-MNCT.003.000). lMpunoxexHne 3.
Mpadhmyeckas Yactby» (wmdp wndp 78405.0M-MNCT.003.003);

«ObocHoBbIBalOWME MaTepuanbl K CxemMe TenrocHabxeHus  ropoga
Mepecnaensa-3anecckoro Apocnaeckon obnactu Ha nepwog Ao 2033 roga
(aktyanuzaumsa Ha 2019 rog). Knura 1. CyuwiecTBylowiee nonoxeHne B cdepe
NpoOM3BOACTBA, Nepedayn u noTpebneHus TensoBOW 3JHEprun And uenen
TennocHabxeHns  (wudpp  78405.0M-MCT.001.000). [lNpunoxenne 4.
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OBOCHOBbIBAIOLLWE MATEPWUATbI K CXEME TEMNOCHABXEHWSA FOPOJA NEPECINABA - 3ANECCKOrO APOCNABCKOW OBNACTI HA NEPVOA 10
2033 FOMA (AKTYANTM3ALIUA HA 2019 rO[). KHUTA 3. ANEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHWA

CyliecTBylolUME TMAOPaABNNYECKME pPEXMMbI TennoBbiX ceTeny (Lwmndp
78405.0M-1CT.004.001);

e «O6ocHoBbIBalOWME MaTepuarnbl K CXeme TennocHabxeHuss  ropoga
Mepecnasnga-3anecckoro fApocnasckon obractu Ha nepuog oo 2033 roga
(aktyanusaumsa Ha 2019 rog). Knura 4. MNepcnekTnBHble BanaHCbl TEMOBOK
MOLLHOCTM WCTOYHWKOB TEMSIOBOW 3HEPrMM M TennoBoW Harpysku (wmndp
78405.0M-I1CT.004.000). MpunoxeHne 1. MNepcnekTuBHbIE TMApaBANYecKne
pexumMmbl TENOBbIX ceTen» (wndp 78405.0M-MNCT.004.001).

Mo pesynbTaTam akTyanusaumm SfeKTPOHHONW MOAENW CUCTEMbI TenrocHabXeHus
ropoga [lepecnaenga-3anecckoro Apocrnaeckon obnactu  paspaboTaHbl  criegyrowme

MoJenbHble 0a3bl:

e MoAenbHas basza «ts_2018» («CywecTtByioLLee MOOXeHWe») -
aKkTyanuanpoBaHHasi MofernbHaa 6asa no CyLecTBYIOLLIEMY COCTOSIHUIO CUCTEMBI

TennocHabxeHus;

e MogenbHada 6asa «ts_2033» - mogenbHast 6a3a nNo nepcnekTMBHOMY PasBUTUIO

cuctembl TennocHabxenus Ha 2033 rog.

XapakTepucTukn TenmnoBbIX ceTen cuctem TennocHabxeHusi ropoda [lepecnaens-
3anecckoro fApocnaesckon obrnactu  npuBegeHol B AokymeHTe  «OGocHOBbIBatOLLME
MaTepuanbl K cxeme TennocHabxeHuss ropoga [lepecnaensi-3anecckoro HApocnasBckomn
obnactu Ha nepuog oo 2033 roga (aktyanusaums Ha 2019 roa). Knura 1. CywecTtsytowlee
nonoxeHne B cepe npom3BoacTBa, nepedaynm U noTpebneHns TennoBon SHepruv ans
uenen TennocHabtxeHus» (wmdgp 78405.0M-MNCT.001.000). lNpunoxeHne 2. Tennosble
cetn» (wndp 78405.0M-IMCT.001.002).
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