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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOAENU CUCTEM
TEMNMOCHABXEHUA TOPOACKOIO OKPYIrA TOJNIbATTU

ONEKTPOHHas MOAENb CUCTEMbI TEMMOCHAOXEHNS1 FOPOLCKOro okpyra TonbATTU Ha 6ase
nporpaMmmHo-pacyeTHoro komnnekca «ZULU» (nanee no Tekcty 3M) paspabaTbiBanach B
uensx:

e CO3JaHMA  eguHOW  MHJOpMaUMOHHOM  nnatdopMbl MO cUcTeEMam
TennocHabxeHus ropoaa;

e MOBbLILWEHNA 3PPEKTUBHOCTN MHGOPMALMOHHOTO obecneyeHnst MnpoLEeccoB
MPUHATUA  pewleHMn B obnactm  Tekywero  dYHKUMOHMPOBAHMS U
NepCneKTUBHOIO Pa3BUTUS CUCTEMbI TENSNIOCHABXEHMS ropoaa;

e MpOBELEHVS eOuMHOW TMONMUTMKA B OpraHu3aumMn Tekyllen [OesTenbHOCTU
npeanpuaTMin U B NEpPCnekTMBHOM pPasBUTUM BCEWM CUCTEMbI TEMNOCHabXeHUs
ropoga;

e obecneyeHns yCTOMYMBOIO rPagoCTPOUTESNIBHOMO Pa3BUTUSA ropoaa;

e pa3paboTkM Mep AN MNOBbILWEHUS HAOEXHOCTU CUCTEMbI TenrocHabXeHus
ropoga;

¢ MWHMMM3ALMM BEPOSITHOCTU BO3HMKHOBEHWSI aBapUHbIX CUTyauui B CUCTEME

TennocHabXeHus.

PaspaboTaHHas anekTpoHHasi Mogenb NpedHasHayYeHa O PeLleHust crenyroLmx
3adau:

e co3gaHus  OOLLEeropoAcKkoM  SMEeKTPOHHOM  CXeMbl  CyLLEeCTBYHOLMX U
MepCnekTUBHbIX TEMNMoOBbIX CETe U OOBLEKTOB CUCTEMbI TEMNOCHAOXEHMUS
ropoAckoro okpyra TonbATTY , NIPUBSA3aHHBLIX K TONMOOCHOBE FOPOAa;

e ONTMMM3AUMM CYLLECTBYIOLLEA CUCTEMbl TennocHabxeHnus (onTMM3auuns
TMOPaBMMYECKUX PEXUMOB, MOAENUPOBaHME nepepacripeaeneHns TennoBbIX
Harpysok Mexay WCTOYHMKaMK, onpederieHne OnTUMarbHbiX AMaMeTpoB
NPOEKTUPYEMbIX U PEKOHCTPYMPYEMbIX TEMMOBbIX CETEN M TEnnoCceTeBbIX
06bekToB U T.4.);

e MOAENMPOBaHUS NepCnekTUBHbIX BapuaHToOB pasBUTUS CUCTEMBI
TENNOCHAOXeHNs1 (CTPOMTENBCTBO HOBLIX M PEKOHCTPYKLMS CyLLECTBYHOLLMX

WCTOYHWMKOB TEMMOBOW SHEpruv, nepepacnpeneneHne TennoBbIX Harpysok

36440.0M-1NCT.003.000
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MexXay WCTOYHWKamK, onpefeneHne BO3MOXHOCTW  MOAKMIOYEHUST  HOBbIX
noTpebuTtenen TEnsoBOM 3HEPrMv, onpenenieHne onTuMarnbHbIX BapuaHTOB
Ka4eCTBEHHOr0 UM HadexHoro obecneyeHus TEnnoBOW SHEpPruer HOBbIX
notpebutenen n 1.4.);

e OMepaTtMBHOIO  MOAENUPOBaHMA  obecnedeHnst  TEMrOBOW  3Hepruen
notpedutenen Npyn aBapuiHbIX CUTyaUUsIX;

e 0OMepaTUBHOMO MOSTyYEHUST MHAPOPMALMOHHBIX BbIOOPOK, CMpaBOK, OTYETOB MO
CcMCTEME B LIESIOM MO cUCTeMe TennocHabxeHus ropoda v no oTAenbHbIM ee
anemMeHTam;

e MOHUTOPUHI Pa3BUTUS CXEMbI TENTOCHABXEHMS FOPOLCKOro okpyra TONbATTH |

e obecrneyeHve exerogHoW akTyanusaumn Cxembl TernrocHabXeHUs ropoaCcKoro
okpyra TonbatTn B cootBetcTBUM € P3-190 «O TenmnocHabxeHun» U
MoctaHoBneHvem [lpasutensctBa PP Ne154 «O TpeboBaHMsIX K cxemam
TennocHabXxeHns, Nnopsaky ux paspaboTkm U yTBEPXKAEHUS» C UBMEHEHUAMW U
aononHeHnsmun ot 7 oktsiopsa 2014 r., 18, 23 mapta, 12 uonsa 2016 r., 3 anpens
2018 r., 16 mapta 20191, 31 mas 2022 .
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2 PA3PABOTKA 3JIEKTPOHHOM MOAEMU CUCTEMbI
TEMNMOCHABXEHUA TrOPOACKOIO OKPYIrA TOJNIbATTU

B pamkax pa3paboTkm cxembl TensiocHabXeHWs B 4acTu JNEKTPOHHOW MOAENM

BbIMNOSHEHbI crieaytoLme paboThbi:

e BbIlBEpka M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPACCUPOBKN U XapaKTepUcTUK
TENNOBLIX CeTel Mo npedocTaBneHHbIM  JaHHbIM  TennocHabXaroLmx

opraHusaumi;

e BbIBEpPKA MU COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOHMEHHbIX NOTpebutenen B
COOTBETCTBUM C NPeAOCTaBrieHHbIMM Ga3amm aboOHEHTOB TennocHabXaroLmx

opraHusauui;

e KanuMbpoBKa 31EKTPOHHOM MoAenn Nno (pakTUYEeCKUM [aHHbIM U3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSIOBOW SHEPTUM.

PaspaboTaHHasa aneKkTpoHHasi MoAenb CUCTEMbl TEMNOCHABGXeHWs1 TOPOACKOro OKpyra
TonbatTn obecneyvmBaeT BbINOMHEHME BCEX TPeboBaHWIA, NPeabABNSEMbIX K 3NTEKTPOHHBIM
Mozensam B cooTBeTcTBUM € [ocTaHoBneHnem lNpasutensctea PO Ne 154 ot 22.02.2012 «O
TpeboBaHUAX K CxeMaM TennocHabXeHus, nopsaky ux paspaboTkM u yTBepXKaoeHus» (C
N3MEHEHMSIMWN, BHECEHHbIMW NOCTaHoBNeHusMK NpaButenscTBa Poccuiickon depepauumn ot
07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018, 16.03.2019, 22.05.2022)

(nanee NocraHoBneHMe)

a) rpadmyeckoe npeactaBneHne OObEKTOB CUCTEMbI TEMNMOCHAGXKEHMS C NPUBS3KOM K
TonorpadnyecKor OCHOBE MOCESEeHMs, ropoda M C MOMHbIM TOMOMOMMYECKMM ONMcaHneM

CBSA3HOCTU OOBLEKTOB;
6) nacnopTm3aumio 06 LEKTOB CUCTEMbI TENSIOCHABXEHUS;
B) NacnopT13aLMIO 1 ONMMCaHNE PacyETHbIX €OUHULL TEPPUTOPUANBHOIO OENEHNS;

F) FI/ID,paBJ'II/I‘-IeCKI/IIZ pacyeT TennoBbIX ceTen nobon CTeneHn 3akosbLOBAHHOCTA, B TOM
yucne FI/ID,paBJ'II/I‘-IeCKI/IIZ pacyeT npu COBMECTHOM pa60Te HECKOSbKMUX UCTOYHMKOB TEMSOBOW

SHeprmm Ha egunHyro TENOBYHO CETb;

[1) MOAEeNMpoBaHWE BCEX BMOOB MEPEKITIONEHNI, OCYLLEECTBISIEMbIX B TEMIOBbLIX CETSIX, B

TOM 4Yncne nepekmoqumﬁ TENNOBbIX HArpy30K Mexxay NCTOYHUKaMun TennoBoun SQHEPIrnun;
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e) pacyeT GanaHCOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMSOBOW 3HEpPrun u no

TeppuTOpManbHOMY MPU3HaKY;
X) pacyeT NoTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMN TENNOHOCUTENS;
3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHAXEHNS;

N) TPynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4aCTKOB TEMNSOBbLIX CeTEN,
notpebutenen) no 3adaHHbIM  KPUTEPUSIM  C  LUENbl0  MOLENMPOBAHUSA  PasnMYHbIX

NepcCriekKTnBHbIX BapnaHTOB CXeM TennocHabxeHus;

K) CpaBHUTENbHbIE NbE30METpUYECKUEe rpachukn ana pa3paboTku 1 aHanmsa cueHapyeB

NepCnekTMBHOIo pa3BUTUA TEMJOBbIX ceTen.

B pamMKax pa3pa60TK|/| CXEMbl TensiocHabXxeHust B 4actu 3]'IeKTp0HHOI7I moaenu

BbINOJIHEHbI creaywLine pa6OTbIZ

e co3daHue mopdernbHon 6a3bl —«ts_2022» («CylwiecTBylollee MNOMOXeHne») -
pa3pabotaHHass mMofernbHas 6asa Mo CylecTByOLWEMY COCTOSAHUIO CUCTEMbI

TennocHabxeHusa

e BbiBEpPKa M COOTBETCTBYHOLlAA KOPPEKTUPOBKA TPACCUPOBKUN N XapPaKTEePUCTUK
TENnOBbLIX CceTen Mo npenoctaBneHHbiM  AaHHbIM TennocHabXxaroLmx

opraHusaumi;

e BbIBEPKA U COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebuTenen B
COOTBETCTBUMN C MpeaocTaBreHHbIMN 6azammn aboHEHTOB TenrocHabKaroLmx

opraHusaumi;

° KaJ'II/IGpOBKa SJ'IeKTpOHHOIZ mMmoaesnn no (baKTW-IGCKMM O3aHHbIM N3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSOBOW SHEPTUU;

e B COOTBETCTBUM C MacCTep-niaHoOM co3gaHune HepCHeKTMBHOIZ MoaenbHon 6asbl

Ha nepuog Ao 2038 roga — «ts_2038» («Tennoeasa_ceTb_2038»),

e [poBeaeHne rmapaBiiMd4ecknux pacyeTtoB AOnd OuUeHKU nepCcnekTnBHOIo

COCTOSIHUSI cUCTeMbI TennocHabxenus go 2038 ropa.
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3 ONUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wume nono>XxxeHuma

B kayectBe 6a3oBOro nporpaMMHOro obecrneyeHuss ONa peanusauumn  cos3aaHus
ONEKTPOHHON MOAENN CUCTEMbI TENnnocHabXeHus ropoda MCnonb3oBanca MnporpaMMHO-
pacyeTHbIM Komnsiekc ZULU.

B gaHHOM pasfene npeacTtaBneHo KpaTtkoe onucaHue (OyHKLMOHAaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoOAynen nporpammMmHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ons
akcnnyatauumn SM:

e cepBep reonHgpopmaunoHHom cuctemol Zulu;

e UWHCTpyMeHTarnbHasa reonHgopmaumoHHas cuctema MMC Zulu;

e [MakeT pacyeToB ceTen TennocHabxeHns ZuluThermo;

3.2 Cepsep reonHcpopmaumoHHoOn cucremsl Zulu

ZuluServer - cepep [MC Zulu, npepoctaBnsoWmMiA BO3MOXHOCTb COBMECTHOM
MHOrononb30BaTenbCKON paboTbl C reofaHHbIMU B JIOKANbHOM cCeTu U rrnobanbHoM ceTu
MHTepHeT.

HocTtyn Kk cepBepy ocyluectensieTca Yepes npotokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb WCKMOUNTL hanfoBblA AOCTYN KIMEHTa K AaHHbIM Ha cepBepe. KnveHTty
He4oCTyNHa MHdopMaLumsa 0 PU3NYECKOM XPaHEHUN OAHHbIX U OTCYTCTBYET BO3MOXHOCTb MX
HECaHKLMOHNPOBAHHOIO U3MEHEHWSI.

Tarke eCcTb BO3MOXHOCTb pasrpaHnymMTb AOCTYN K AaHHBbIM MeXAy Monb3oBaTensiMu.
Cuctema napornen n npasB No3BONSAET NPeAoCTaBnATb pasHbIM NOMb30BaTENSAM pasfvyHble
BO3MOXHOCTU 1 OrpaHnUYeHns 4ns 4oCcTyna u paboTbl C AaHHBIMMN.

MC Zulu, coxpaHsis BCe BO3MOXHOCTWU HacTonbHom Bepcun TMIC, nveeTt BCTPOEHHbIV
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CNOW, MPOEKTbI U Apyrne AaHHble Zulu Kak ¢
nokanbHOM MaLUWHbI, TaK U C yaaneHHoro KoMnbtoTepa, rae ycraHosneH ZuluServer.

Ana Toro, 4tobbl nogkntouMTbCca K cepBepy ZuluServer goctatodHo ykasaTtb ero IP
agpec, nMbo MMsi KOMMbloTEpa B JfOKaNbHOW CETUM UMW Xe UMSA OOMEHa, ecrnv cepsep

pacnonoxeH B cetn NHTepHeT.
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PucyHok 3.1 - BetpoeHHbin knueHT NMC Zulu — ZuluServer

3.21 OcobenHoctu ZuluServer

AOdpecayusi 0aHHbIX
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MC Zulu B cBoen paboTe C AaHHbIMM UCNONbL3YeT MyTb K pannam croes, KapT,

NPOEKTOB U OpYrnx, 3T AaHHble npencraBliAaoLWnM. rlyTb K cba|7|ny MOXET ObITb JIOKalbHbIM

Tmna «C:\Zulu\Buildings.b00» wnn ceteBbim Buaa «\\server\C\Zulu\Buildings.b00». [Onga

AOCTyna >Xe K AaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform

resource location) Buga «zulu://server/buildings.zl». MogobHo TOMy, Kak Beb-6paysep

ncnonbdyet URL anga goctyna k ctpaHnuam Beb-canta, N'MC Zulu ncnoneayet cson Tun URL

ANns agpecaumm K gaHHbIM Ha cepBepe ZuluServer.

HarnoxeHue crioee ¢ pa3HbIx cepeepoes

MNC Zulu gaet BO3MOXHOCTb paboTaTb OAHOBPEMEHHO C KapTamMu 1 CROAMU C pasHbIX

CEepBEPOB M HaknaablBaTb B OQHOWM KapTe CIou C foKanbHOM MalLUHBI U CIioW ¢ cepBepa Apyr

Ha Apyra B MPOM3BOSIbHOM MOPSIAKE.
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Hanpumep, Ha KapTy MECTHOCTU B BUAE CIOEB, 3arpyXeHHbIX C yaareHHoro cepeepa
(ononyctum, 13 WHTepHeTa) MOXHO HamnoXuTb MraH npeanpusitTus ¢ cepBepa LAaHHOro
NPEANPUSTUSA, a MOBEPX PACMONIOXKNUTL CXEMY UHXEHEPHBIX KOMMYHUKALMIA, PACNONOXEHHYHO

Ha KIMEHTCKOWN MaLUnHE.

MHozononb308amersibckoe pedakmupoeaHue
ZuluServer gaeT BO3MOXHOCTb OQHOBpPEMEHHOIo pefakTnpoBaHMA OOHUX U TEX XKe
rpacpmqecmx N TabnM4HbIX AAHHbIX HECKONbKMMMK MNOSb30BaTENSAMM. I'Ipm 9TOM BefeTcA

He3aBUCUMbIW OS1S1 KaXXA0ro nosfib3oBaTtens XypHan oTkata.

Aemomamu4eckoe o6HoeIeHuUe Kapmbli
|_|pl/l M3MEHEHNN AOaHHbIX OOHUM U3 KIMEeHTOB, CepBep ornoBelaeT BCeX KIMEHTOB,
NonNb3yKLWNXCA B OaHHbIA MOMEHT 3TUMW AaHHbLIMW, YTO npmeBoaAnUT K aBTOMaTU4E€CKOMY

OOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHvpoBaH TakK, 4TOObl OaTb BO3MOXHOCTb ObICTPO W MPOCTO
onybnMkoBaTb AaHHbIE, CO3A4aHHbIE C MOMOLLBI HacTonbHon Bepcun MAC Zulu. dusnyeckui
dopmMaT AaHHbIX MPU 3TOM He MeHsieTcs. [JoCTaTOYHO C MOMOLULIO YTUMUTBLI MOLTOTOBKM
AaHHbIX UM BPYYHYK HACTPOUTL CCbINKM Anga cepBepa ZuluServer n gaHHble CTaHOBATCHA
AocTynHeiMu B ceTu. MNMoaobHo Beb-cepepy, cepaep Zulu No 3anpocy C KIMMEHTCKOro MecTta

HY>KHOTO pecypca NpeaoCTaBuUT AaHHbIe, COMOCTaBIIeHHbIE C 3TUM PEeCYPCOM.

AOMuHUcmpupoeaHue 0aHHbIX

ZuluServer npeaocTaBnsieT BO3MOXHOCTb pa3rpaHnYnTb AOCTYN K AaHHBbIM U Ha3HaYUTb
pasnuyHble npaBuna M npaBa AoCTyna K HUM. MOXHO npenocTaBuUTb Kak aHOHMMHbIN
OOCTyNna K AaHHbiM AOns LMPOKOW NyGnMKW, Tak U OrpaHMYMTb €ero Ans Y3Koro Kpyra
nonb3oBaTeneln, onpedenuB AN KaXkOOro U3 HUX Kakue onepauum C AaHHbIMU emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer nossonseTt pabdoTtaTtb ¢ AaHHbIMU cepBepa no cneundukauuam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbimn OGC

36440.0M-11CT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossonsetr otobpaxaTb Crou U KapTbl cepBepa Ha KMEHTaXx,
nogaepxmeatrowmx cneumdpmkaumm WMS, B yactHocti, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS un gp.

Web-cnyx6a WFS obecneumBaeT 4OCTyN K BEKTOPHOM M CEMaHTUYECKON MHpopMaLumm

cepBepa Ans KNMeHTOoB, NoAAepKUBaOLWNX AaHHYO creumndurKkaumio.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

MpaBa gocTtyna K cepBepHbIM AaHHbIM AN NONb30BaTeNa UNu rpynnbl Nonb3oBaTenemn
MOXXHO OrpaHNYnTb 06NacTbLO, 3a4aHHOM NPOCTLIM UM COCTaBHbLIM MOSIUTOHOM.

Ecnn BBEOeHO Takoe OrpaHMYeHue, TO MOSNb30BaTeNlb CMOXET OTOOpaxaTb Crion U

onepunpoBaTb JaHHbIMU TOJ1bKO B rpeaenax yKa3aHHOI7I obnactu.

Aemopu3sayusi Windows
Mpu coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeadeHna Windows
Ans aBTopM3aumMm Nonb3oBaTeNisl Ha cepBepe, Kak 370 AenaeTt, Hanpumep, Microsoft SQL

Server. [None3oBartento He HY>XHO NOCTOAHHO BBOAWUTb JIOTMH U MapOrib.

3.3 MHcTpymeHTanbHasa reovHpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wHCTpyMeHTanbHas reovHdoOpMauuoHHas cucteMa Ansg  CcosdaHus
9NEKTPOHHbLIX KapT, MMAaHOB M CXeM, WHAOPMAaLMOHHO-CNPABOYHbIX CUCTEM, BKIHOYast

mMmoaennmpoBaHne NMHXeHEePHbIX KOMMyHl/IKaLI,I/II7I N TPaHCMOPTHbIX CUCTEM.

leonHdopmaumoHHaa cuctema Zulu npegHasHadeHa pgna  paspabotkm  [UC
NPUNOXEHUA, Tpedyrowmx BU3yanu3aumm MNPOCTPAHCTBEHHbBIX AaHHbIX B BEKTOPHOM W

pacTpoBOM BMnae, aHarnm3a nx Tonosiormm n nx cBA3n ¢ cCeMaHTn4eCKMmMmn 0asamu gaHHbIX.

C nomowbto Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadyuyeckmx
NPOEKUMSAX, UMW MNaH-CXEMbI, BKITOMAs KapTbl U CXeMbl MHXEHEPHbLIX CETEN C NOAAEPKKOM X
Toronornn, paboTtaTb C OONbLIMM KONMMYECTBOM pPacTpOB, MPOBOAWUTb COBMECTHbIN
CeMaHTUYECKMIA N MPOCTPAHCTBEHHbIN aHanm3 rpadnyecknx 1 TabnmnyHbIX AaHHbIX, CO30aBaTb

pasnnyHbie TeMaTn4veckmne KapTbl, OCYLLECTBIATb SKCNOPT U UMNOPT AaHHbIX.

MC Zulu nossondetr uMNOpTMPOBaTb [daHHble M3 Takux nporpamm Kak Maplnfo,

36440.0M-11CT.003.000
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6ygyT nonyyeHbl BEKTOPHbIE COU C
roToBbIMU OBBLEKTaMK, NMPU 3TOM BCE XapakTepUCTUKWU, TakMe Kak macwutad, useT u npouve
OyayT coxpaHeHbl. Ecnn k obbektam B 0OMeHHOM popmate Obina npukpensnieHa 6asa

AaHHbIX, TO OHa TaK >Xeé UMIMOPTUPYeTCA B Zulu.

MoMumo mmnopTta Zulu MMeeT BO3MOXHOCTb 3KCMoOpTa rpadduyeckmx OaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKMUX AaHHbIX
BO3MOXEH B 3NeKTPOHHYI0 Tabnuuy Microsoft Excel wnu ctpanmuy HTML. B cucteme Zulu
Tawkke MoryT 6e3 npeobpasoBaHMA WCMONb30BATLCA OnNucaTenu pacTpoBbiX OOLEKTOB B

dopmatax Maplnfo n OziExplorer.

eovHopmaLmoHHaa cuctema Zulu No BHELHEMY BuAy BecbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N’NC Zulu

Cucrema obnagaeT LUMPOKMMM BO3MOXHOCTAMM:

e CO30aBaTb KapTbl MECTHOCTM B Pa3fn4HbIX reorpaddnyecknx cMcteMax KoopauHat u
KapTorpadu4ecknx npoeKkumsx, oTobpaxaTb BEKTOPHble rpadmyeckme OaHHble CO
crnaxuBaHmem n 6e3 crnaxmnBaHus;

e OcCyuwlecTBnsATb 00paboTky pacTpoBbix M3obpaxeHun gopmatos BMP, TIFF, PCX,
JPG, GIF, PNG npv nomoLM BCTPOEHHOIO rpadpnyeckoro peaakropa;

e 0OMb30BaTLCHA AaHHLIMU C CEpBEPOB, noaaepxmsaromx cneumdpukaumto WMS (Web
Map Service);

e C MNOMOLLIbIO CO3aBaeMbIX BEKTOPHbIX CITOEB C COBCTBEHHbIM OMHAaPHLIM dhopmaToM,
obecneumBalOLMM  BbICOKYKD CKOpPOCTb paboTbl, BEKTOPU30BaTb pPacTpoOBble
n3obpakeHus;

e Mpu BEKTOpM3aUMM UCMOMb30BaTb Kak MNPUMUTUBHbIE OOBLEKTbI (CMMBOJSIbHbIE,
TEKCTOBblE, NWHENHble, NnowaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMble
CaMOCTOATENBbHO B CTPYKTYpE Cros;

e paboTaTtb C CEeMaHTUYECKUMW AaHHbIMW, MOAKMYAEMbIMA K CFOK U3 BHELUHUX
ncrouHukos BDE, ODBC mnnn ADO 4epes onucatenu 6a3 gaHHbIx (nonyvaTtb AaHHbIE
MOXHO 13 Tabnuu Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux uctoynnkos ODBC unu ADO);
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BbINOSHSATL 3anpochl kK 6azam AaHHbIX C 0TOBpaKeHMeM pe3ynbTaToB Ha kapTe (MOoMCK
onpeneneHHon nHopmMaumm, HaxoXaeHne CyMmbl, MakCUMarnbHOro, MMHUMAIbHOMO
3Ha4yeHua, 1 T.4.);

BbIMOMHATbL MPOCTPAHCTBEHHbIE 3anpocbl MO OObEKTaM KapTbl B COOTBETCTBUM CO
cneundukaumamm OGC;

cosgaBaTb Mofesnb pernbeda MeCTHOCTU U CTPOUTbL Ha ee OCHOBE W3OSNMHWUW, 30HbI
3aTonneHusa npodounmn n pacTpbl penbeda, paccymTbiBaTh MIOLWAAN N 06beMbI;
9KCNOPTUPOBAaTb [aHHble U3 ceMaHTuMdeckorW 6asbl MnuM pesynbTaTtbl 3anpoca B
3ANeKTpoHHYyto Tabnuuy Microsoft Excel nnm ctpanmuy HTML;

[MporpaMMHO MM NO CEMaHTUYEeCKNM AaHHbIM CO34aBaTb TeMaTUYeCcKne packpacku, ¢
MOMOLLBIO KOTOPbIX MEHSAETCS CTUIb OTOBpaXeHUa 0O bEKTOB;

BbIBOAUTb A1 BCeX OOBbEKTOB Crosi Haanucy nnm GUpKKW, TEKCT HAaMMCKU MOXET Kak
BpaTbCca U3 ceMaHTM4Yeckon Basbl aHHbIX, TaK U NepeonpeaensiTeCs NPorpamMmmHo;
oTobpaxaTb 0ObekTbl cnoa B dopmate  nceBgo-3D  nosBonstolem
BM3yanunampoBaTbCA OTHOCUTENbHbIE BbICOTbI 06BbEKTOB (Hanpumep, BbiCOTbI 34aHUN);
co3gaBatb W ucnonb3oBaTb OUONMOTEKY rpadouyeckMx SreMEHTOB  CUCTEM
TennocHabXeHNs N PEXUMOB X (PYHKLIMOHNPOBaHWS;

co3gaBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHMKAUMW C aBTOMaTU4eCKUM
dhopMmpoBaHMEM TOMOSOMMN CETU 1 COOTBETCTBYHOLLMX 633 AaHHbIX;

N3MEHATb TOMOJOMMIO CETEN N PEXMMbI paboThbl €€ ANEMEHTOB;

peluaTb Tononornyeckne 3agadm (M3MeHeHue COCToAHUS OOBEKTOB (MepeKoYeHs),
MOUCK OTKITHOYaOLWMX YCTPOWCTB, MOUCK KpaTyaumlimx MyTen, MOUCK CBA3aHHbIX
06BbEKTOB, MOUCK KoneL);

Anst BGbICTPOro MNepeMeLLEHNs B HY)KHOE MeCTO KapTbl YCTaHaBnuBaTb 3aknagku
(3aknagka Ha TOYKY HA MECTHOCTU C onpedefieHHbIM MacwTaboMm OToOpaxeHuss u
3aknagka Ha onpefeneHHbln obbekT cros (BecbMa YyOobHO, ecnn ob6bekT -
ABWXYLLIMCA MO KapTe));

C MOMOLBIO MNPOEKTOB packpbiBaTb CTPYKTYpy TOrO WM  MHOrO OOBbEKTa,
N300pakeHHOro Ha KapTe CXemMaTU4YHO;

co3gaBaTb MakeTbl NevaTy;

MMNopTMpOBaTh rpadmyeckme gaHHble n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

aKcnopTupoBaTth rpaduyeckne gaHHole B Mapinfo (MIF/MID), AutoCAD Release 12
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(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e CO3gaBaTb Makpockl Ha a3blkax VB Script nnm Java Script;

e OCyLLeCTBMNATb MPOrpaMMHbIA OOCTYN K OaHHbIM 4Yepe3 OObeKTHyt Modenb Anis
HanucaHus cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpasneHnem Zulu.

3.3.1.1 OpraHmsaumsa rpachmueckux gaHHbIX

padunyeckne pOaHHble OpraHW3oBaHbl nocnonHo. Crnon  sBNsSieTCA  OCHOBHOW
WH(POPMAaLMOHHOM eauHUUENn cucTembl. Kaxabil OObEeKT Crosi UMeeT  YHUKasbHbIN

noeHtudukatop (ID unu «kntoyy). MNMogaepxmeaemMble TUMbI COEB:

e BEKTOPHbIE CNow;
e pacTpoBble Crou;
e cnowu penbeda;

e crnon WMS (Web Map Service).

BekmopHbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApHLIN hopMaT gaHHbIX, YTO obecneynBaeT
BbICOKYO CKOPOCTb paboTbl rpadmyeckmx u TOMOMOrMdeckux anroputmoB. Wmeetca
BO3MOXXHOCTb MPOrpamMMHOro 4ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb Af1S HanncaHus

COBCTBEHHBIX KOHBEPTEPOB.

OB6BbeKTbI BEKTOPHOTIO Cost AENSATCA Ha NPOCTble (MPUMUTYBBI) U TUNOBbIE

(knaccmnunumpoBaHHble OOBHEKTDI).
MpUMUTVBBI MOTYT ObIThb:

e TOYeYHble (MMKTOrpaMMbl UK KCUMBOSbI»);
e TEKCTOBbIE;
e JIMHEWHbIE (TMHUW, NOSITNHUN);

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OBLEKTbI ONUCbIBAOTCA B OMONMOTEKe TUNOB 0ObekToB. Kaxabin Tun
OnUCbIBaET MMOLLAAHON, NMMHENHBIA UM CUMBOSIbHBLIA TUMOBOW rpadonyecknin o6beKT, meeT

nonb3oBaTenbCKoe Ha3BaHuUe U MOXEeT ObITb CBAA3aH ¢ coOCTBEHHOW cemaHTudyeckon 6asomn
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AaHHbIX.

Kaxgbih MmN oObekta MOXET WMETb HEeCKOSbKO pexnmoB, KOTOpble WMEKT
nornb3oBaTtesibCkoe Ha3BaHWe, W 3adaloT pasrindHble cnocobbl OTO6pa)KeHVIﬂ AJaHHOro

TUNOBOro ObbekTa.
TunoBble 06beKTbI MOTyT BbITb:

e TOYeYHble (MMKTOrPaMMbl UK KCUMBOSTbI»);
e JIMHEWHbIE (TMHUW, NOSNITNHUN);

e nrowaaHble (KOHTYPbI, MOSIMKOHTYPbI).

ATpUOYTUBHbIE UM CEMaHTUYeCKNe OaHHble BEKTOPHOMO CrOsi XPaHSITCA BO BHELUHEM
MCTOYHUKE AaHHbIX M MOAKIHYAOTCS K CrOK Yepes3 COOCTBEHHLIN onucaTtenb 6a3bl AaHHbIX. K
OLIHOMY CIOK0 MOXET ObITb MOAKMOYEHO NONEPEMEHHO NPOM3BOSIBHOE YMCIIO CEMaHTUYECKNX
6a3 gaHHbIX. [MpuMUTUBBLI NONb3ytOTCA 0bLen cemMaHTudeckon 6a3on AaHHbIX, TUMOBbIE
00BbEKTbI - CODCTBEHHOW A8 KaXKOoro Tuna (ogHako Ans pasHbIX TUMOB MOXHO MOAKMYUTL

OfHY U1 Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM cnoem MoXeT ObiTb NMMBO OTAENbHbIA PacTPOBLIN OOBLEKT, NMOO rpynna
pacTpoBbIX 06BHEKTOB. PacTpoBas rpynna MOXeT cogepxaTb NPOU3BOSIbHOE YMCHO PacTPOBbIX
OOBbEKTOB MM BMOXEHHbIX PacTpoBbIX rpynn. Yncno pacTtpoB B Croe OrpaHWYeHo nullb

ONCKOBbIM MPOCTPaHCTBOM (ZU|U cnpaBnaeTcsa C nofieM N3 HECKOJbKUX TbICAY paCTpOB).

MNoonepxkmBaemble hopmathl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucrtemamm koopaMHar M Kaprorpadpuueckumm

NPoEeKuUaAMM

padmyeckme p[aHHble MOIYT XPaHUTbCA B PasfUYHbIX CUCTEMaxX KoopauHaTt u

OTO6pa)KaTbCFI B Pa3fMiNM4HbIX MPOEKUNAX TpexmepHon NOBEPXHOCTU 3emMnu Ha NNocKOCTb.

Cuctema npeanaraeT HaGop npedonpeaeneHHbIX cucteM koopavHat. Kpome Toro
nonb3oBaTeNlb MOXET 3a[aTb CBOK CUCTEMY KOOPAMHAT C MHAMBMAOYalNbHLIMU NapameTpaMu

ANa Noaaep>KMBaeMbIX CUCTEMON MPOEKLNNA.

36440.0M-11CT.003.000
19



OBOCHOBbIBAILWE MATEPUAJIbI K CXEME TENJIOCHABXEHWA TOPOACKOIO OKPYIA TONbATTU HA NEPUOQ 10 2038 FOJA
(AKTYANU3ALINA HA 2023 rOf1). TNABA 3 «9NEKTPOHHAA MOLEJIb CUCTEM TENNOCHABXEHUA»

B yacTHOoCTM 3Ta BO3MOXHOCTb MO3BONST, MPU M3BECTHbIX MNapamMeTpax (Krouvax
nepexona), NPVBA3bIBaTh AaHHbIE, XPaHSALLMECS B MECTHOW CUCTEME KOOpAMHAT, K OAHOW U3

rnobarnbHbIX CUCTEM KoopauHar.

[1aHHbIE MOXHO nepenpoeunpoBaTb 13 O[HOWM CUCTEMBI KOopAuMHAaT B ApYyryto.

3.31.3 OpraHmsaumsa CeMaHTU4YeCKUX AaHHbIX

CemaHTM4eckmMe JaHHble MOAKMIYAaTCA K Crok U3 BHELWHUX UcToYHMKoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) nnn ActiveX Data Objects

(ADO) yepes onuncartenu 6a3 AaHHbIX.
Mony4aTb faHHbIE MOXHO U3:

e Tabnuuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e apyrue ncroyHmkn ODBC unun ADO.

Umnopm/akcnopm OaHHbIX
Bo3MoykeH MMNOPT/3KCNOPT AaHHLIX B cneaytowme dopMarthbl:

¢ Maplinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e OJkcnopT kapTbl (Windows Bitmap (BMP));

e JkcrnopT cemaHTudeckux ganHHbIX (Microsoft Excel, HTML, TekctoBbI dhopmar).

3.3.14 MpepcraBneHue paHHbIX Ha KapTe

KapTta mMoxeT cogepaTb NMPOM3BOSIbHOE YMCIIO rpaddnyeckmMx CroeB - OOHU U Te e
rpadonyeckme crnou MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pasHbIMU HACTPOWMKaMu
oTobpakeHusi. KapTa umMmeeT BO3MOXHOCTb 3afaHusi MOfb30BaTENbCKOrO MMEHM, LBeTa hoHa

M MacLLUTaOHOW CeTKM.
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[aHHble, XpaHAWMXCA B pasHbIX CUCTEMAaX KOOpAMHAT, MOXHO OToGpaxaTb Ha OOHOM
KapTe, B OQHOW M3 KapTorpaduyecknx npoekumin. MNpyn aToM nepecyeT koopauHat (ecrnv OH
TpebyeTcs) n3 ogHOro gatyma B ApPYrov U U3 O4HOW MPOeKuMn B OpYryro Npou3BOAUTCH Npu

oTOBpaxeHun "Ha nety".

MpUMUTMBBI MOTYT MMETb MHAMBUAYamNbHbIE CTUIN OTOBPaXXeHWs (UBET, CTUMb, TOMLLMHA
NMHWIA; UBET M CTWUMb 3anMBKK; MUKTOrpamma; copmar Tekcta). TunoBble OObEKTbl MMET
CTUIb B 3aBUCUMOCTU OT pexmmMa (COCTOSIHWS), KOTOPbIA onpeaensieTca B Gubnmotekn Tmnos
o6bekToB crod. CTunbe NPUMUTUBOB MOXET NEPEONpPeaenaTb KapTon - Ans BCeX NPUMUTUBOB

MOXXHO NMPpUHyANUTESTbHO 3adaTb OANH CTUTb.

CTnnb OOGBLEKTOB MOXHO MEHSITb C MOMOLUBI0 TeMaTU4ecKkux packpacok. Mpyu atom

pacKpacka MOXeT ObITb CO3a4aHa No CeMaHTUYECKUM OaHHbIM UK nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOAUTL ANt BCEX OOBLEKTOB CrOsi HagmnmMcu unm Gupku. TekcTt
HaanMcKu MOXeT BpaTbCsl U3 CemaHTM4Yeckon Gasbl AaHHbIX. TEKCT HaAnMCU Takke MOXET
nepeonpeaensitbCs MNPOrpamMMHO. BUpKM reHepupytoTcsi aBTOMaTUYeCcku, HO MOryT MOTOM

paccTaBnsATLCS NONb30BaTENIEM B HY>KHOE PaCroNioXXeHNE U B HY)KHOW OpUeHTaLMN.

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

3aknagka Ha TOYKy Ha MECTHOCTYM C onpeaeneHHbIM MacluTabom oToGpaXKeHusI.

KapTy MOXHO nevyaTtaTtb C pas3nuyHbIMK ONUMSIMK (Ha O4HOW CTPaHMLE UMM HECKOSbKMX
CTpaHuuax, B 3aJaHHOM MacliTabe unu BnmMcaB B 3aaHHble rabaputbl, HA CTpaHUUax ans

nocneayoLLEn CKIEeNKM n T.4.).

3.31.5 OpraHmsaumsa Kapr

MmeeTcs BO3MOXHOCTb YyAOOHO oOpraHM3oBaTb KapTbl, OObEAUHEHHble OO6LLei
TemaTuko. COBOKYMHOCTb KapT, 00 beAMHEHHBIX OOLLMM NOMb30BaTENbCKUM UMEHEM U, €CIN
TpebyeTcsi, HAOOPOM MepapXMYecKMX CBA3eN Mexay 3TUMW kapTamu, npeacTaBnsieT cobomn

NPOEKT.

B pamkax npoekTa KapTbl MOXHO CBS3blBaTb MeXOy COGON C MOMOLLBIO TMNEPCChINOK.
lvnepcceinka onpenenseTcs OT oObekTa B OOHOM KapTe K OpYroi kapTe C yka3aHUeM

MeCTOpacronoXeH1s 1 macwtaba.
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3.3.1.6 PepaktupoBaHue o6bekToB

ans penakTnpoBaHunA U BBOOaA o6bekToB npeaycMoOTpPEeHbI:

e BO3MOXXHOCTU BBOAA U pedaKTnpoBaHUA:

BBOZ C 3KpaHa MbILLKOWN

— BBO/ MO KOOpAUHATaM C KnasuaTypbl
— TpaccupoBKa fNHUIN

— aBTO3aMblKaHME KOHTYpPOB

— Bblpeska/konMpoBaHue/BcTaBka - oybnmposaHve

NoBOPOT OOBbEKTA.
e oriepaumun oTMeHbl/Bo3Bpata aevnctemsa (Undo / Redo).
e peJakTMpoBaHue rpynnbl OGbEKTOB:
— yQaneHuve - nepemeLLeHve;
— pybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHWe/BCTaBKa.
e pefakTMpoBaHWe areMeHTOB ObbekTa:
— nepeMelleHne/yaaneHe/BcTaBka y3rnos;
— nepemeLlleHne/yganenne pebep;
— pasbueHre yyactka CUMBOSIbHLIM OGBEKTOM.

e TpaHcdopMauus.

3.3.1.7 BekTopHble OoBeprierMHbie onepauum

OBepneit - onepaums HanoXeHust Apyr Ha Apyra AByX unu Gonee crnoes, B pesynbTaTe
KoTopoi  obBpasyeTcs  OAMH  MPOWM3BOAHLIA  CMOW,  COAepPXaluuiA  KOMMO3ULMIO
NPOCTPaAHCTBEHHbIX OOBLEKTOB UCXOAHbIX CIOEB, TOMOMOrMI0 3TON KOMMO3VULMK U aTpubyThl,

ap1METNYECKN UK NOTMYECKN NPOU3BOAHbBIE OT 3HAYEHWIN aTPUBYTOB MCXOAHBLIX OOHLEKTOB.
MoaaepxuBatoTcs creaytoLLmne BEKTOPHbIE OBEprieiHbIe onepaumm:

e 0b6beanHeHne 06bEKTOB C HacneoBaHeM ID (yHUKanbHOro naeHTudmkaTopa);
e pasbeauHeHne 0ObEKTOB;
e pasgeneHue ogHoro obbekTa rpynnon 06bLEKTOB;

e Bblpe3ka u3 ogHoro obbekTa obnactu rpynnbl 06 HLEKTOB;
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e OTpe3aHne obbekTa BHE 0bnacTu rpynmnbl pyrnx 06 bEKTOB;
e y3r0BaHME;
e OydepHbie 30Hbl;

e OCTPOEHME KOHTYPOB MO CeTM.

3.3.1.8 KoppekTtupoeka pactpos

B cucrteme peanusoBaHa KOpPPEKTUpPOBKA pacTpoBbiX (annoB, coaepXalimx
CKaHMPOBAHHYKD C [MMaHLWETOB TOMOOCHOBY. KOppekTMpoBKa WCKaXXEHUM CKaHWpPOBaHUSA
NPOM3BOANTCS MO TOYKaM pacTpa, KOOpAuHaTbl KOTOPbIX M3BECTHbl. Kak MUHUMYM LOIDKHbI
ObITb M3BECTHbI YEThIPE TOYKM, ONpeaenstoLLme yribl nraHweTa.

Mpouenypa KOPPEKTUPOBKM CO3OAET HOBbIN PacTp, Yribl KOTOPOro CoBNaaaroT C yrnamu

nradHweTa, T.e. npoueaypa KOppeKTUpPOBKU o6pe3aeT OTCKaHUpPOBaAHHbIE, HO NNLLHKWE, NONA.

3.3.1.9 MopenupoBaHue ceTem M TONOJIOrMYeCKMe 3agaum Ha ceTax

Hapsgy ¢ obbliHbIM gna TUIC  pasgeneHnem OOBLEKTOB Ha KOHTYpbl, FlOMaHble,
KOMOWHMPOBAHHbIE KOHTYPbl, KOMOWHMPOBAHHbIE NOMaHble, Zulu noaaepXuBaeT JIMHENHO-

Y3J10BYHO TOMOJI0IMI0, YTO NO3BOJIAET MOAENMpoBaTb NHXEHEPHbIE CETU.

Hapsigy ¢ o6bl4HbIM anga TMC pasgeneHnem 00bEKTOB Ha KOHTYPbI, IOMaHble, CUMBOIbI,
Zulu nopoepXvBaeT  NIMHEWMHO-Y3MOBYO  TOMOSIOMMIO, YTO MO3BONSAET MoLenMpoBaTb
WHXXEHEPHbIE N Opyrne ceTu. Tononornyeckas ceteBasd MoLeNb NpeacTaenseT cobon rpad
CeTW, Yy3namMm KOTOPOro SIBASKOTCA TOYeYHble OObeKTbl (KOnoAubl, UCTOYHWKK, 3a[BUXKKM,
PYOUNBHUKW, NepekpecTkn, notpebutenn mn T1.4.), a pebpamun rpada SBNSATCA JNIMHENHbIE

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

Toronornyecknin  pefakTtop co3jaeT  MmatemMaTMyeckylo  Mogenb rpadpa cetu
HernocpeaCTBEHHO B Mpouecce BBoAa (pucoBaHus) rpadpmyeckon MHdopmaumn. Mcnonbays
MoZenb CeTM MOXHO peLuaTb psf TOMonormyecknx 3agad, MoucK Kpartdanwero nyTn, aHanms
CBSI3HOCTM, aHanu3 Korel, aHanu3 OTKIHOYEHMW, MOUCK OTKIoYaloWMX YCTPOWUCTB U T.4.
MOXHO MEHATb COCTOSIHUS OOBLEKTOB (MepekntodeHust) C nocrnenyowmum aBToOMaTU4ECKUM
OBGHOBNEHMEM COCTOSIHUSI BCeW ceTu (Hanpymep, BKIHOYEHME/BBIKIIOYEHNE  3a0BWDKKM

TpybonpoBoga) BbIMNOMHATL MOUCK  OTKMOYaloLWMX YCTPOUCTB  (CbopMMpoBaHWE Cnmcka

0OBEKTOB, MMEKLLMX MPU3HAK «OTKMoYaloLlee YCTPOMCTBO», MPU OTKIOYEHUM KOTOPbIX
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BblOpaHHbIN OOBLEKT Takke NEPEeBOAUTCA B COCTOSIHUE «OTKIOYEH»), KpaTdanlimx nyTen
(HaxoouTb KpaTYaMLLMIA NyTb NO CETU MeXxAy BblOpaHHbIMM y3namy C y4eTOM HanpaBreHun
Yy4aCTKOB), CBsI3aHHbIX OOBEKTOB (HAXOOUTCA MHOXECTBO OOBLEKTOB CETWU, OOCTUKUMBIX U3
BblOpaHHOro yana ceTn, OOCTWKMMOCTb MOXET onpegenatbca 6e3 ydeta HanpasneHus
Yy4acCTKOB, C Y4ETOM WM MPOTMB HanNpaBfieHNsa y4acTKOB), UCKaTb BCE KOMbLa CEeTU, B KOTOPbIE

BXOASIT BCE BblOpaHHbIE OOBLEKTHI.

CeTb BBOAMTCA KaKk COBOKYMHOCTb TWMOBbIX TOYEYHbIX OOBLEKTOB, COEAUHEHHBLIX
TUNOBLIMW JIMHENHLIMA OOBLEKTAMM, UMEILLUMMM MPU3HAK  «yvacTok». WHdopmaums o
TOMOMOrMN hopMUPYETCH aBTOMaTUYECKUN - €CINU «MOTSHYTbY 3a Y3en unv pebpo, cBs3aHHble
0b6bekTbl Takke nepemelatoTcst. OB6bEKTbI CETM MOXKHO OTKPEnnsiTb U 3aHOBO MPUKPENnnsTb

APYT K APYry OOHUM ABMKEHNEM MbILLKW.

Mopgenb cetn Zulu gaBnsieTcs ocHOBOM Ansi paboTbl MOAOYNS pacyeToB WHXEHEPHbIX

ceten ZuluThermo.

3.4 MUHcTpymeHTanbHasa reouHcpopmaumoHHaa cucrema NC Zulu

Moayne ZuluThermo no3BondeT cos3gaTb PacHETHY MaTeMaTUYECKYd MOAENb CeTwu,
BbINOMHWTL  MacnopTM3aumio  CEeTM, W Ha OCHOBE CO34aHHOM MOAENW  pellatb
MH(POPMaLMOHHbIE 3adaun, 3adadn TOMOSIOMMYECKOro aHanmsa, W BbINOMNHATbL pPasfnyHble

TennornapaBrnmMyeckme pacyeThbl.

Pacquy noagnexart TYNUKOBblIE W KOJbLEBblE TErnjoBble CEeTUn, B TOM 4YuUCne C
NOBbICUTENNbHbIMA HaCOCHbIMW CTaHUnAaMn n apoccenmpyromnmmn yCTpOVICTBaMM,

pa60Ta+0Lu,|/1e OT OAHOIo U1 HEeCKOJIbKNX NCTOYHUKOB.

Mporpamma npegycmaTpuBaeT TennorMapaBivyecknii pacdeT C MNpUCOeOUHEHMEM K
ceTn nHavBMayanbHbIX TennoBbix NyHKTOB (ATT1) n LeHTpanbHbiX Tennosblx nyHkToB (LITTT)

MO HECKOMNbKMM AECATKaMM CXEMHbIX PELLEHNI, MPUMEHSIEMbIX Ha TeppuTopun Poccun.

Pacuet cuctem tennocHabxeHust MoxxeT npon3BoanTbCA C y4ETOM yTEeYeK 13 TennoBomn
cetTn n cncrtem TGI'IJ'IOI'IOTpGGJ'IeHI/IFI, a TaKkKe TenroBblX NMOoTepb B pr60ﬂpOBOﬂaX TEennoBoun

ceTn.

PacyeT TennosbIx noTepb BeOeTcd nmbo no HOPMaTMBHbIM MNOTEPAM, nmbo no

C*)aKTVI‘-IGCKOMy COCTOAHUIO N30J1ALNN.

Pac4yeTbl ZuluThermo moryT paboTaTb Kak B TECHOW MHTErpaumm ¢ reonHdopmMalnoHHON
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cuctemon (B Buge mogyna pacwupenus TUC), Tak M B Buae OTAENbHOW OUBNMOTEKM

KOMIMOHEHTOB, KOTOPbIE NO3BOJIAIOT BbIMOJIHATL pac4eTbl N3 I'IpVIJ'IO)KGHVIVI nosib3oBaTesnen.

CocraB 3agau:

e [OCTPOEHUE pacyHETHOM MOAENN TEMIOBOW CETH;
e nacnopTusaunsa o6beKToB ceTu;

e Hanago4HbIN pacyeT TeNoBOW CeTH;

e OBEPOYHbIV pacyeT TEMMOBOW CETH;

e KOHCTPYKTOPCKUI pacyeT TensoBon ceTu;

e pacyeT Tpebyemoin TemnepaTypbl Ha UCTOYHUKE;
e KOMMYyTaUMOHHbIE 3a4a4u;

e MOCTPOEHNE NbE3OMETPUYECKOIO rpadmka;

e pacyeT HOpMaTUBHbIX NMOTEPbL TEMNA Yepes3 NU30NALMIO.

3.4.1 MocTpoeHue pacueTHON Moaeriv TernJioBoM Cetu

Mpn pabote B reonHOPMaLMOHHOM CUCTEME CEeTb OO0CTAaTOYMHO MPOCTO U BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKXW UK no koopauHatam. [lpu atom cpasy opmmpyeTcs
pacyeTHass mogernb. OcTtaeTca nuwb 3afaTb pacdeTHble napaMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMNMOJIHEHNA pacyeTa.

MaTemaTtnyeckas Mopenb CEeTU [AOfsi NPOBeAeHMs TennorMapaBiyYeckux pacyeToB
npeacTaensieT cobov rpad, roe Ayramu, COeauHSIIOWMUMK  Y3Mbl, SIBASKOTCS  Y4acTKu

TpybonpoBoaos.

YyacTtok m3obpaxaeTcs OOHOW NUHMEN, HO MOXET O3Ha4yaTb HECKOSbKO COCTOSIHUN,

3adaBaeMbIX pa3HbIMU peXMMaMn:

Pengm | ———te——  EBKIFOMEH

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

Pesama 4 OTEITFOYEH TI0 AR LFE

PVICYHOK 3.2- VI306pa>|(eHv|e HECKOJIbKMX COCTOAHMMN Yy4acCTKOB, 3agaBaeMbliX pa3HbIMU peXxXxumam
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OTO BHELUHee npencrasrieHne CeTu. I'Iepep, Ha4vaJ1OM pacyeTa BHELUHEE npeacrasrieHne
ceTn, B 3aBUCMMOCTU OT TUNOB N PEXMNMOB 3J1IEMEHTOB, COCTaBJIAOLLNX CETb, npeo6pasyeTCﬂ

(koompyeTcsl) BO BHYTpeHHee NpeAcTaBneHne, No KoTopoMy M NPOBOAUTCS pacyerT.

rlpOCTbIM y35IOM B MOAEeSIN CHUTaeTCA nobon y3ell, 4bu CBOWCTBaA cheumanbHO He
OroBopeEHb.LI. npOCTOVI y3ell CIyXUT TOJbKO A5 coeAnHEeHUA y4aCTKOB. Taknmu y3namm and
Moaesin ABNAKTCA TEryioBble KamMmepbl, OTBETBJIEHUA, CMEHbl AMaMETPOB, CMEeHa Tuna

NPOKNagkn nnn tuna n3ondunm n T1.4.

Bo BHyTpeHHel KogupoBke Takue y3rbl NpeBpaLlaloTcs B ABa y3na, oavH B NodalowemM
TpybonpoBoae, Apyron B o6paTHOM. B Kaxaom y3re MoXHO 3afaTb CIMB BOAbI U3 NOAAMOLLENO

n/vinn n3 obpatHoro TpybonpoBoaOs.

MoTpebutenb TEnnoBOM 3SHEPrMN  XapaKTePU3YeTCsl pacYeTHbIMM Harpyskamy Ha
CUCTEMY OTOMMEHUS!, CUCTEMY BEHTUNALMM W CUCTEMY T[OpPSMEro BOAOCHAGXKEHUS U
pacyeTHbIMKM TEMNepaTypamy Ha BXode, BbiXxode NoTpebuTens, U pacyeTHON TemnepaTypomn

BHYTPEHHEro BO3ayXxa.

B ogHonuMHeMHoM npeactaBneHMM noTpebuternb - 3TO Y3NO0BOM 3MEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TONbKO C OAHUM Y4aCTKOM.

BHyTpeHHAsT kogupoBKa noTpebutens CywecTBEHHO 3aBUCUT OT €ero  CXembl
npucoeavHeHns K TennoBoM ceTn. Cxembl MOryT ObiTb 3MneBaTOpHble, C HACOCHbIM
CMeLLUeHNeM, C HE3aBUCUMbIM MPUCOEAMHEHMEM, C OTKPbITLIM UMK 3aKpbITbiM OTOOPOM BOAbI
Ha BC, c perynatopamu TemnepaTypbl, OTONMEHUS, pacxoda U T.4. Ha gaHHbIA MOMEHT B

pacnopaXXeHnn norb3oBaTenA 35 cxem npuncoeanHeHunsA n0Tpe6V|Tene|7|.

Ecnn B 30aHMM HECKOSBKO y3110B BBOAA, TO 00bekTom «I'IOTpe6I/1TeJ'Ib» MOXXHO onncaTtb
Kaxgbin BBO4. B TOXE BpemMsaA Kak OOuvH I'IOTpe6VITeJ'Ib MOXHO onucaTb Lenbin KBapTasn unm

3aB0[, 3a4aB AN Takoro notTpebutens 0600LeHHbIE TENMOBbLIE HArPYy3KM.

O600LWeHHbIN NOTpebuTenb - 39TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo

I'IOTpe6J'IF|eMbIM pacxoaom, nnbo pacxon o6ycn03neH 3a[aHHbIM COMNMpOTUBNEHNEM Y3ra.

Takon o6bekT yaobHO Mcnonb3oBaTbh, KOrda BO3HMKAET HeoOXoaMMOCTb paccumTaTb
rmapaBnuky cetm 6e3 mHoOpMauum O TEMNOBbIX Harpyskax W KOHKPETHbIX CXemax
npucoeauHeHnsa notpebutenen k TennoBon cetu. Hanpumep, npu pacyete mMarmctpanbHbIX
ceTen nHopMauumn O KBapTasbHbIX CETAX MOXET He ObiTb, a A4S OLEHKN NoTepb Hanopa B
MarMcTpansx [[OocCTatovHO 3agaTb 0600uweHHble pacxodbl B TOYKax MNPUCOEAVMHEHMS

KBapTarioB K MarnMcTparnbHON ceTu.
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B ogHonvHenHom nsobpaxeHnn He TpebyeTcs nogkntodatb 0600LEHHbIM NOTpedbuTenb
Ha OTAENbHOM OTBOASLLEM y4yacTKe, Kak B Cryd4ae npocTtoro notpedutens. To ectb B 3TOT
y3en MOXeT BXOAUTb U/Mnu BbIXoaNTb foboe KONMYeCTBO y4acTKOB. OTO NO3BONSET BbICTPO U

y,EI,O6HO, C MUHMMalIbHbIM KOJTM4ECTBOM UCXOOHbIX AaHHbIX.

I
|

METOUHMK OGoGIWEeHHbIe NOTReGHTENH

PucyHok 3.3 - O6006LeHHbIN noTpebutennb

LUTM - 310 y3en AOMOMHUTENBHOIO perynvpoBaHUa W pacnpenesieHnss TennoBon
aHeprun. Hanunume Takoro ysna nogpasyMeBaeT, YTO 3a HUM HaxoauTcs TYNUKoOBas CeTb, C
nHameuayanbHeiMy notpedutenammn. B LITIT moxeT BXoauTb TONbKO OAMH Y4aCTOK U TONbKO
O[MH Y4HaCTOK MOXET BbIXOAUTb. [puyemM BXOAALWMIA y4acToK NOeT CO CTOPOHbI MarucTpanu, a
BbIXOOSALMA Y4aCTOK BedeT K KOHeYHbIM noTpebutenam. BHyTpeHHsas koguposka LTI
3aBUCUT OT €ro CXeMbl MPUCOEONHEHUST K TENoBOM CETU. OTO MOXET ObiTb rpynnoBoOn
aneBaTop, rpynnoBOM HAaCOC CMELLEHUS, HE3aBMCUMOE MOOKIMIOYEHNE TPYNMbl NOTpedbuTenen,
bovnepbl Ha TBC n T1.40. Ha gaHHbIM MOMEHT B pacropsbkeHun nonb3oBatenst 29 cxem

npucoeamHenns LITT1.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

[Mepembluka MNO3BOMSET CMOAENUPOBATL YYaACTOK, COEAUHAIOLMA MoJarolmin  u”
obpaTHbIi TpybonpoBoabl. B aTOT y3en MOXeT BXoauTb U/Unn BbIXOAMTb Ntoboe Konm4ecTso

y4acTKOB.
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PucyHok 3.5 — lNepembiuka

Tak kak nepemMblyka B OOHONMHEMHOM W3006paXkeHuV npeacTaBreHa ya3nom, To Ans
MOJENUPOBaHNA COEAMHEHUSI MeXay noAalolmM TpyoonpoBOoAOM OOHOIO YyyacTka U
obpaTHbIM TPYOONPOBOAOM APYroro y4acTka OAHOrO 3NIEMEHTa «MNepeMblyka» HeAoCTaTOYHO.

lMoHagobATCA elle ABa yvacTKa: O4MH TOMbKO NoAaoLLMK, APYrom - TOSbKO O6paTHbIN.

PucyHok 3.6 - CoeguHeHue mexay noaaromm Tpy6onpoBoAOM O4HOIO y4acTka U 06paTHbIM TPyGONpoBOAOM
ApYyroro yyactka

HacocHas ctaHuusa B OOHONMMHENHOM M300paXKeHnn NpeacTaBnsAeTcsl OgHMM y3nom. B
3aBMCUMOCTM OT TabnM4yHbIX MapaMeTpPOB 3TOr0 Yy3ra HAcoC MOXET ObITb YCTaAHOBMEH Ha
nogatowemM unn obpaTtHoM Tpybonposoae, NMbo Ha obomx TpybonpoBodax OLHOBPEMEHHO.
[nsi 3agaHna HanpaBneHnst 4eNCTBUSA Hacoca B 3TOT y3es TOMbKO OAMH Y4acToK 0b0s3aTensHO

JOJIMKeH BXOAUTb 1 TOJIbKO OAUH YH4aCTOK OOJPKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc moxHO MogenupoBaTb ABYMsi crocobamu: nvbo kak maearnbHoe YCTPOWCTBO,
KOTOpPOE U3MEHSIET AaBreHne B TpyGonNpoBoade Ha 3aaHHYH0 BENUYMHY, MO0 Kak yCTPOMCTBO,

paboTatoLLee C y4ETOM pearnbHO HarnopHO-PaCcXoAHOWM XapaKTepPUCTMKN KOHKPETHOTO Hacoca.

B nepBom crnyyae npocTo 3agaeTcsi 3HaYeHVe Haropa Hacoca Ha mnofatolem uunm
obpaTHom Tpybonposoae. Ecnv 3HaueHre Hanopa Ha 0oHOM M3 TPYOONPOBOAOB PaBHO HYJIHO,
TO Hacoc Ha 3Tom TpybonpoBoae oTcyTcTByeT. Ecnm 3HayeHne Hanopa oTpuuaTensHo, TO 3TO

03Ha4aeT, YTO HacoC paboTaeT HABCTPEYY BXOASILLEMY B HETO Y4acTKy.

H=10#x H=-10n
O—{ p—0 O—={ p—0
H=-10n H=10n
=l
an| [ | A [ —
4 I ! 30 e ——
30 | —— 4 I |
o 20
20
10 10
D'm D-m

PucyHok 3.8 - Nbe3omeTtpuyeckue rpachmkm

Ha pucyHke BUOHO, Kak pasnuyHble HanpaBneHUsl y4acTKoOB, BXOAALLMX U BbIXOAALLMX U3
Hacoca B COYETaHUM C pasHbiMM 3HaKaMu Haropa, BMUSIOT Ha pesynbTaT pacyeTa,

OTOBpPaXkeHHbIN Ha NMbE30OMETPUYECKMX rpadhmKax.

Korga 3agaeTcst TONbKO 3HA4YeHWE Harnopa Ha Hacoce, OHO OCTaeTCA HEU3MEHHbLIM He

3aBMCMMO OT npoxogsALlero 4yepes3 HacocC pacxoaa.

Ecnn mopgennpoBatb paboTty Hacoca ¢ ydetom ero QH xapakrtepuctuku, To crieqyeT

3aaTb pacxodbl M Hanopbl Ha rpaHMLax pabo4ven 3oHbI Hacoca.
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Hmax —

Hmin ‘\

Gmin (aha s

PucyHok 3.9 - HanopHo-pacxoaHas xapakTepucTuka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpeaensietTcs napabona ¢ MakcMMyMOM Ha OCW AaBfieHUN,
Mo KOTOpow pacyeT v ByaeT onpeaensaTb Harnop Hacoca B 3aBUCMMOCTM OT pacxoda. Cnegyet
OTMETUTb, YTO XapaKTepuUCTWKa, 3aJaBaemasi Takum o6pa3oM, MOXET OTiM4aTbCa OT
peanbHOW XapaKTEPUCTUKM Hacoca, HO B npegenax paboden obnactn obe xapakTepuCTUKn

npakTn4eck coBrnagatot.

[1ns onucaHnsi HECKOMbKNX napanrneribHO paGOTaIOUJ,I/IX HaCcoCOB OOCTAaTO4YHO 3a4aTb UX
KOJIMHECTBO U pe3YyrbTUPYKOLLAaA XapakKTepUucTuka 6y,1:1,eT onpepgesieHa nMnpun pacyete

ABTOMATU4ECKW.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactnm Hacoca GepyTca M3 CrpaBoOYHUKA U
BCerga NonoXWTENbHbI, TO HanpaeBreHve OEeVCTBMS TaKoro Hacoca OyaeT onpeaensTbes

TOJIbKO HanpasreHnemM BXxogdLlero B y3es ydacTka.

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

Y4acCTOK, U TOJIbKO OAUH Yy4aCTOK 13 y3I1a OOJTPKEH BbIXOOUTb.

Ha nogawuwen npySonpofoge Sreg

o 2 L o
o — o

-

3 P

Ha ocEpamyoM mpyEonpofoge
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PucyHok 3.10 - Aipoccenupyolume ycTponcTBa
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C TOuYkM 3peEHNA MoAdeNn gpoccesibHadA wanba ato (*)I/IKCI/IpOBaHHOe cornpoTueneHne,

onpeaensieMoe AMameTpOM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAdatoLLeM, Tak U

Ha obpaTHom Tpybonposode. Tak Kak 3TO HeperynMpyeMoe COMpOTUBMEHWE, TO BeNvyMHa

racvMoro Lanboii Harnopa 3aBUCKT OT KBagpaTa, NPOXOASLLEro Yepes Lwarby pacxona.

Ha pUCyHKe BUOHO, KaK MEHAKTCA MNoTepn Ha Lwanbe, yCTaHOBJ'IeHHOIZ Ha nogaroLiem

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

- YCTPOMCTBO C MNEPEMEHHbIM COMPOTMBIIEHUEM,

KoTopoe

Nno3BOJIdEeT nogaepXxmBaTtb 3agaHHOE OAaBlieHNe B pr6OI'IpOBOD,e B onpeaeneHHomMm gnana3oHe

M3MEeHEeHUA pacxoaa. PerynﬂTop AaBreHna MOXET yCTaHaBJIMBaTbCA KaK Ha nodarolem, Tak n

Ha obpaTHOM TpybGonpoBoae.
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PucyHok 3.12 - Perynsitop naBneHus
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Ha pucyHke nokasaHo, YTO MpV YBENWYEHWM B OBa pasa pacxoda 4Yepes3 perynstop,
yCTaHOBMEHHbIN B obpaTHOM TpybonpoBoAde, AaBneHWe B perynmpyemMoM Yy3fie ocTaeTcsl

NOCTOAHHbIM.

BennunHa conpoTuBReHUs perynsitopa  MOXeT UW3MEeHsTbCs B npedenax ot
GECKOHEYHOCTN [0 COMPOTUBIIEHMST MOMHOCTLIO OTKPbITOro perynsatopa. Ecnu ycnosus
paboTbl CETU 3aCTaBMSAOT PErYNSTOP MOMHOCTLIO OTKPbITLCH, TO OH HAaYMHaEeT paboTaTb Kak

HeperynupyemMbli 4pOCCeNnVUPYIOLLMIA y3en.

PaboTa peryndatopa pacnofiaraemoro Haropa aHarnorn4yHa pa60Te peryndaropa
AaBlieHusA, TOJIbKO B 3TOM Cllydae pPeryndatop CrapaeTcd AepXKaTb NOCTOSAHHOM 3aaHHYHO

BEMUYMHY pacriofiaraeMoro Haropa.

Perynatop pacxofa - 9T0 y3en C NepeMeHHbIM COMPOTUBNEHNEM, KOTOPOE MO3BONAET

noaaep>XXmBatb NOCTOAHHbIM 3ajlaHHOE 3Ha4YeHNE NpoxoadaLero Yepes perynaTtop pacxoga.

Perynatop MOXHO YyCTaHaBnMBaTb KakK Ha noJatwllem, Tak M Ha obpaTHOM
Tpy6onposoage. K pabote perynatopa pacxoda MOXHO OTHECTM BCE cCKasaHHoe Mpo

perynsiTopbl AaBneHusI.

3.4.2 HanapouyHbIM pac4yeTr TensoBom cetm

Llenbto HamagouyHoro pacuyeta sBnsieTcs obecrieyeHue noTpebuteneint pacyeTHbIM
KONMYeCTBOM BOAbl W TEMNMOBOW 3Heprun. B pesynbTaTe pacuyeTta ocyllecTBnsieTcs noadop
3MNeBaTopoB M WX COMer, NPOM3BOAMTCS pacyeT CMECUTENbHbIX W APOCCENUPYHLLMX
YCTPOWCTB, OonpeaensieTcss KOnM4YecTBO M MECTO YCTaHOBKM [ApoccenbHbiX Lwanb. Pacuet
MOXET NPOU3BOAUTLCA MNPV M3BECTHOM pacrorniaraéMoM Harope Ha WCTOYHWKE WU ero

aBTOMaTU4EeCKOM nop,6ope B Cly4dae, eCli 3aaHHOro Harnopa He goCTaTO4HO.

B pesynbTate pacyeTa onpeensitoTcsi pacxodbl M NoTepu Haropa B Tpybonposoaax,
Hamopbl B y3rax ceTh, B TOM YMCIe pacrofiaraemble Hamnopbl y notpebutenei, Temnepartypa
TENNoHoCcUTENs B y3nax cetu (Mpy y4eTe TENMOBbIX NOTEPb), BENMYMHA U30LITOYHOrO Harnopa

\ n0Tpe6|/|Tene|71, TemMnepartypa BHyTpeHHEro Bo3ayxa.

[poccenupoBaHne WM30bLITOYHbIX HAMOpPoOB Ha abOHEHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLbIO  COMen 3reBaTtopoB M ApoccenbHbix wanb. [poccenbHble wanbbl nepea
aboHEHTCKMMN BBOAAMM YCTaHaBMMBAKTCA aBTOMaTUYECKM Ha nogaroliemM, obpaTtHOM wnu

oboux TpybonpoBogax B 3aBMCUMMOCTM OT HEOOXOoAMMOro ANsi CUCTEeMbl MAPaBNYECKOro

36440.0M-11CT.003.000
32



OBOCHOBbIBAILWE MATEPUAJIbI K CXEME TENJIOCHABXEHWA TOPOACKOIO OKPYIA TONbATTU HA NEPUOQ 10 2038 FOJA
(AKTYANU3ALINA HA 2023 rOf1). TNABA 3 «9NEKTPOHHAA MOLEJIb CUCTEM TENNOCHABXEHUA»

pexuma. Mpn paboTe HECKONbKMX MCTOYHWKOB Ha OAHY CeTb OnpeaensieTcs pacrpeaeneHve
BOAb! U TEMMOBOWN 3HEPrUmn Mexay UCTOYHMKaMK. MoasoauTcs 6anaHc no BoAe v OTNyLLEHHOM
TENNOBOW 3HEpPrMen Mexay UCTOYHUKOM U noTpebutensmu. OnpeaenstoTcs notpedbutenu u
COOTBETCTBYIOLUMIN MM WCTOYHWUK, OT KOTOPOrO [AaHHble MoTpebutenu nonyyarT Boay W

TenoBYH SHEPIAIO.

3.4.3 MoBepouHbLIN pacuyeT TenJsioBoM cetm

Llensto noBepovHOro pacyeTa sBNsieTcs onpegeneHve ¢akTUY4ecknx pacxodoB
TENNOHOCUTENSI Ha Yy4yacTkax TennoBOW CETU M Yy NoTpebutenen, a Takke KONMYecTBe
TEMMOBON 3HepPruM Mony4YaeMon noTpedbuternem npu 3adaHHOW TemnepaTtype Boabl B

nogatoLem Tpybonposoae 1 pacrnonaraeMoMm Harnope Ha UCTOYHUKE.

CospgaHHasas maTemaTMdeckas MMUTaUMOHHas MOAENb CUCTEMbl TEMNOCHaOXeHus,
cnyxatllasi Ans peweHnst NOBEPOYHOM 3a4ayn, NO3BOSSET aHANM3MPOBaTb MMOPABINYECKUNA 1
TENNOBON pexuM paboTbl CUCTEMbI, @ Takke MPOrHO3MPOoBaTb W3MEHEHWE TemnepaTypbl
BHYTPEHHEro Bo3gyxa Yy noTpebutenei. PacyeTbl MOryT NPOBOAMTLCA MPU  Pasnm4yHbIX
MCXOAHbIX AaHHbIX, B TOM YMCIE aBapUHbIX CUTYaLUsIX, HanpuMep, OTKMIYEHUN OTAENbHbIX
y4acTKOB TEMMOBOW CETW, Nnepedayn Boabl U TEMMOBOW 3HEPIMM OT OAHOMO WUCTOYHMKA K

LPYroMy no ogHOMy 13 Tpy6onpoBOAOB U T.A4.

B pesynbTate pacyeta onpenensioTcs pacxodbl M NoTepu Hanopa B Tpybornposoaax,
Hanopbl B y3nax ceTu, B TOM Y1Cre pacnoraraemMble Hamnopbl y notpebutenen, Temneparypa
TEeNsIoHoCUTENS B y3rax ceTu (Npy ydeTe TEnnoBbIX NOTEPb), TemnepaTypbl BHYTPEHHEro
BO34yxa y notpebutenen, pacxodbl U TemnepaTtypbl BOAbl HA BXOAE W BbIXOOE B KaXayto
cuctemy TennonoTtpebnerus. [lpu paboTe HEeCKONMbKUX WCTOYHUMKOB Ha OOHY CeTb
onpegensieTca pacnpeneneHne BoAbl U TEMMOBOW 3HEPTUN MeXay UCTOYHMKamu. [Noasogutcs
GanaHc no Boge M OTNYLLUEHHOW TEMMOBOW HEPrMEN MeXay UCTOYHUKOM M noTpebutensmu.
Onpegensotcs notTpedbutenn u COOTBETCTBYIOLUMA UM WUCTOYHWUK, OT KOTOPOro [AaHHble

noTpebuTeny nony4yaroT BoAy U TEMNMOBY 3HEPTUIO.

344 KoHCTpyKTOpCKMIM pacuyeTt TensioBom cetm

Llenblo KOHCTPYKTOPCKOrO pacyeTa SIBNSeTCA onpeaeneHne auameTpoB TpyGonpoBoaoB

TYMNMKOBOW W KONbLEBOW TEMMOBOW CETU MPWU MPOMycKe MO HUM pPacyeTHbIX PacxodoB Mpu
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3ajaHHOM (I/IJ'II/I HeI/ISBeCTHOM) pacrnosiaraeMmom Hanope Ha NCTOYHUKeE.

[aHHas 3agaya MoxeT ObITb MCMoNb30BaHa Npy Bblaaye paspeLlueHnst Ha NoAKIYeHne
noTpebutenen K TENMOBON CETH, TaK Kak B Ka4eCTBE MCTOYMHMKA MOXET BbICTynaTb ntobon
y3€ern cucTeMbl TEMNOCHAGXeHNs, HanpuMep TennoBasi kamepa. [ns 6onee rmMbKoro peLleHust
[JaHHOM 3adayv NpedycMOTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTU ABMPKEHWUSI BOAbl MO
y4acTkaMm TEMNsIoBOWM CETM, YTO NPUBOAUT K M3MEHEHMIO AMaMeTpoB TpybonpoBoaa, a 3HauuT u

pacnoniaraemMoro Harnopa B TOYKe NnogKrito4eHnA.

B pesynbtaTte pacyeTa onpenensitoTcs AvameTpbl TPyOONpoOBOAOB TEMMOBOW CETH,
pacnonaraembiii Harmop B TOYKE MOAKMIOYEHUs!, pacxodbl, MOTepM Hamopa W CKOPOCTU

OBWXEHNA BOObl HA y4aCTKax CETU, pacnojiaraeémMble Hanopbl Ha I'IOTpe6I/ITeJ'IF|X.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UCTOUHUKE

LleJ'IbI-O 3afjavn 4dBndeTca onpepeneHne MnHmmasribHo Heobxoammon TeMnepartypbl
TENnOHOCUTENS Ha BbIXOAE M3 UCTOYHMKA Ans obecneveHus Yy 3aaHHOro n0Tpe6|/|Ten$|

Temneparypbl BHYTPEHHETO BO3lyXa HE HUKE pac4eTHOM.

3.4.6 KommyTaumoHHble 3apaum

AHanM3 OTKMIOYEHUN, NEepPeKnioYeHnn, MNOoUCK Onvxkanwen 3anopHOM apmatypbl,

OTKIIHOYatoLLEN Y4aCTOK OT UCTOYHUKOB, UJN NMOJIHOCTbLIO VI3OJ'II/IpyIOLU,el7I y4aCToOK U T.4.

3.4.7 Muesomerpuueckum rpacdpmk

Ll,eru:ro NOCTPOEHNA MNbe3oMeTpn4ecKoro rpacpvu(a ABNAETCA HarnagHaa UnnocTpaund

pe3ynbTaToB rmapaBriin4eCcKoro pacyeTa (Hanap,quoro, NnoBepOYHOro, KOHCprKTopCKOFO).

OTO OCHOBHOMW aHanNUTUYECKUN MHCTPYMEHT crieupuanncTa rno ruapaBnnyeckum pacyetam
TennoBblX ceTen. Nbe3omeTp npeactaBnsieT cobon rpacouyeckMn LOKYMEHT, Ha KOTOPOM
N300paxkeHbl NMMHUN OaBMNEHUA B Nofatolien u obpaTHOM marmcTpansx TensoBOW ceTu, a
Takke nNpodunb penbeda MeCcTHOCTU - BAOSb ONpeAeneHHoro nyTu, COeaUHALLEro Mexay
cobon aBa NpPon3BOSIbHLIX y3Mna TENSI0BOM CETU MO Hepa3pbIBHOMY MOTOKY TensnoHocuTens. Ha

NbE30METPMYECKOM rpadmke HarnsgHoO npeacTaBrieHbl BCE OCHOBHbIE  XapaKTEPUCTMKM
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pexuma, nostydyeHHble B pedyribtate rmapasiitd4eckoro pacyeTa, no sCem yaram MU ydacCtkam
BOOJIb Bbl6paHHOI'0 nyTn: MaHOMETpU4eCKmne aaBrieHnA, noJiHble U yaeribHble NoTepu Hanopa
Ha y4acTKax TENMOBON  CeTH, pacnonaraemMmble OaBrieHnsa B 2 KaMepax, pacxodbl
TennoHocuTen4d, nepernagbl, co3daBaeMble Ha HACOCHbIX CTaHUUAX WU UCTOYHUKAX,

N30bITOYHbIE Hanopbl N T.A4.
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PucyHok 3.13 - Nbe3omeTpuryeckni rpacdvk

LiBeT 1 cTUnb NIMHUKW 3agaeTcs Nonb3oBaTeneMm.

B Tabnuue nog FpaCbVIKOM BbIBOOATCA OJ14 KaXgoro ys3na cetu HanmeHoBaHue,
reogesnyeckad OTMETKa, BbICOTa I'IOTpe6I/1TeJ'IFI, Hanopbl B nMnogawwemMm u O6paTHOM
pr60|'|pOBO,D,aX, BEIMMYMHA ApOoccernmpyemMoro Harnopa Ha Lwanbdax Yy n0Tpe6|/|Tenel7|, notepu
Hanopa no y4yactkam TENsI0BOWN CeTH, CKOpPOCTH OBMXEHUA BOObl HA y4aCTKax TEnnoBOW CETU U

T.4. KonnyecTtso BbIBOAMMOW NOA rpadhmkom nHopMaLumn HacTpanBaeTcs rnosib3osBaTernem.

3.4.8 Pacuer HOpMaTUBHbLIX NOTEPb TEeNnna Yepes3 U3onAauvio

Llenblo gaHHOro pacuyeTa SIBNSIETCS ONpeferneHWe HOPMAaTUBHbLIX TEMMOoBbIX MOTepb
yepes u3onsauMlo TpybonpoBoaoB. TenroBble NOTepU OMNpeaensitoTca CyMMapHO 3a rof C

pa3buskor no mecsauam. [pocMoTpeTb pesynbTaTbl pacyeTa MOXHO Kak CyMMapHO MO BCen
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TENSIOBOM CEeTU, TaK U MO KaXOoMy OTAErbHO B3STOMY WCTOMHWUKY TEMNSIOBOM 3HEpPruu u
KaxxgoMmy LieHTpanbHomy TensioBoMy nyHkTy (LITT). PacyeT MoxeT ObiTb BbINOMHEH C Y4ETOM

NonpaBoYHbIX KO3MULIMEHTOB HA HOPMbI TEMIOBbLIX MOTEPD.

PesynbTaTbl BbINOSIHEHHBLIX pac4eToB MOXHO 3kcnopTuposaTb B MS Excel.

3.4.9 «PykoBopactBo nonb3osarena NMC ZULU»

«PykosogcTtBo none3sosatensa 'MC ZULU» npeacTtaBneHa rno CCbifike Hke

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

3.4.10 «PyxkoBoacrteo nonb3oBartena ZULU-THERMO»

«PykosogcTtBo none3oatens ZULU-THERMO» npeacTasneHa rno Cehbifike Huxe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 IJIEKTPOHHASA MOLENDb CYLLECTBYIOLLENA CUCTEMbDI
TEMNOCHABXEHUA. O3TAMNbI PASPABOTKU

4.1 UndopmaumoHHo-rpacdhmueckoe onucaHme o6LEKTOB CUCTEeMbI

TennocHabxxeHusa

Ha ocHoBe cywlectBytowen OM ans uenen ee paspaboTkm Obina cozgaHa MoaenbHas
Gasza —«ts 2022» («CyliecTBytloLleEe MOSMOXEHMEY), B KOTOPOM NpoBOAMachL BbiBEPKA C
nocrieayoLwen KOPPEKTUPOBKON NHAOPMALMOHHO-TPAhUHECKOro  ONMCaHNst  CyLLECTBYIOLLIMX
0OBEKTOB CUCTEMbI TEMSOCHAOXKEHNSA rOPOACKOrO Okpyra TOMbSATTM  C Y4ETOM M3MEHEHUN,
npounsoLweaLwnx 3a nepvon, NpeawecTByOWMA akTyanusaumm, no gaHHbIM 3akasdyuka (6asa

aboHeHTOB; 6a3bl TENMOBLIX CETEN; CYTOYHbIE BELOMOCTN).

B paspaboTtaHHon Ga3e gaHHbIX 3MEKTPOHHOW MOAENM onMcaHbl U NPU HEODXOAMMOCTU
[AOMNOSHEHbI (CKOPPEKTUPOBAaHbI) MacMnopTHbIE XapaKTEPUCTUKN BCEX TUMOB OOHLEKTOB CUCTEMBI
TennocHabxeHus. MNonHoTa 3anonHeHns 6a3bl AaHHbLIX MO NapaMeTpam 3aBUCUT OT HanmMuus

NCXOAOHbIX AAHHBIX Y TENNoCcHabXatoLMX KOMMaHWUIA.
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4.2 Ornapka m KanmbpoBka 3NeKTpoHHOM Moaenu

B paMKax JaHHOro atara ObISI BbINOMHEHDI:

e OTlagkKa pa6OTbI pacyeTHbIX MaTeMaTu4eCKmnx Mop,yneﬂ nyTemMm BbIABJI1EHUA

OLUMOOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOOENMM C LeNblo  [OOCTUXKEHUSI COOTBETCTBUSI  PacyeTHbIX
napameTpoB Moaenu akTU4eckum napamMeTpam B onpenenieHHbIX penepHbIX
y3nax cuctembl TennocHabxeHuss (Npu HanuyuMn MHdopMaummM Mo pacxonam,
AaBreHnsiM BoAbl B MojalolmMx K obpaTHbiX TpybonpoBodax CUCTEMb

TennocHabXxeHus ona akTMYecKoro pexmma).

Ha oaTane oTnagky 3nekTpoHHOM Mogenu Obin MPOBEAeH aHanvM3 MofHOThbl U

OOCTOBEPHOCTN BHECEHHbIX NCXOOHbLIX AaHHbIX.

KanubpoBka mogenu - npouecc uaeHTUpuKaumm u TOHKOM HACTpOMKM Habopos
MCXOOHbIX AaHHbIX Takum obpasom, 4YTOObl obecneyntb MakcumarnbHoe npubnmxeHue
pe3ynbTaToB MMOPaBAMYECKOrO pacdeTa K (akTMyeckum napameTpam B OnpenesieHHbIX
penepHbIX y3nax CUCTEMbl TennocHabxeHus. [Ansa opraHu3auum npouecca kanmbposkn OM
BblOMpatOTCS pernepHble Y3rbl B KaXXOOW U3 CUCTEM TENnoCHabXeHWs, TakMe Kak: BbIBOLHOW
KONMEKTOp Ha WCTOYHMKE W/MMM HACOCHble CTaHuMu W/unuM TenmnoBble MNyHKTbl U npoyne
9MNeMeHTbl TEMMOBOW CEeTWU, MO KOTOPbIM WUMEKTCA akTUYeckue AaHHble MO pacxofam

TENSIOHOCUTENS N pacnofiaraeMbiM Harnopam 3a oTonNuTeNbHbINM nepuog 2021/2022 rr.

OaHvM 13 He3aMeHUMbIX MHCTPYMEHTOB MNpU KaJ'II/I6pOBKe FVILlpaBJ'II/I‘-IeCKOIZ moaenu
TENNoBomn cetTn sABNnAeTCA I'IbG3OMGTpI/I‘-IGCKMI?I Fpa(bI/IK, MOCKOJIbKY rpacbmquKaﬂ
MHTEepnpeTauna rapasriM4eckoro pexmma no3sondetr OA4HOBPEMEHHO Ka4deCTBEHHO MU
KOJIN4eCTBEHHO OLIEHUTb NonpaBKkn, KOTOpPbIE HeobxoaMmMo BHECTU B pacyeTHyt0O Moaenb,
yTobbl OHa Hambonee apgeksBaTHO noBTOpANa "FI/ID,paBﬂI/ILIeCKOG nosegeHue" peaan0|7|

TENNOBOW CETU B SKCryatauun.

Tawke ONA BbINOMHEHUS KanMOPOBKM WCMONb30Banuncb pesynbTaTbl MMAPaBNYecKuX
pacyeToB [AnA 9MNeMeHTOB TEMNMOBOW CeTU, a Tawkke rpaduyeckoe npencraBrneHne

napamMeTpoB TEMNNOHOCUTENS.
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MapannensHo paboTe C  BbIEOMNUCAHHLIM  MHCTPYMEHTApMEM  NpoBoAMIiach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbLIX [aHHbIX MO LUEepOXoBaTOCTM TpPybOnNpoBOAOB,
3HAYEHUsIM MECTHbIX COMPOTUBMEHWA W NpP. C UEnbl MOMyYEHUss MaKCUMarbHOro
COOTBETCTBMS MapaMeETPOB pacyeTHOM Modenn ¢ akTUYecKUMu napamMeTpamMn CUCTEM

TennocHabXeHuq.

B panbHenwem paspaboTaHHas 3NeKTPOHHAsi MOAenb UCMonb3oBaHa B KayecTBe
OCHOBHOFO  MHCTPYMEHTapusi Anst pas3paboTku cueHapveB pasBUTUS  CUCTEMbI

TennocHabxeHna ropoackoro okpyra Tonbsattn go 2038 roga.

PesynbTaTbl BbIMOMHEHHON KanMOpPOBKM B 3NEKTPOHHOW MOAENW NpencTaBfeHbl B
cpaBHuTENbHOM Tabnuue 4.1. pana 6GasoBoro nepuoda pas3paboTkM  CXembl

TennocHabxeHus (otonutensHoro nepuoaa 2021/2022 rr.).
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Ta6nuua 4.1 — Pe3ynbTaThbl BbINONHEHWS KANUOPOBKM 3NIEKTPOHHON MOZENU CUCTEMbI TENNOCHA0XEHNA FOPOACKOro okpyra TONLATTU A1l OTONUTENLHOIO (3UMHEro) nepuoga

MapameTpbl rMApPaBANYECKUX PEXMMOB PaboTbl

Mo AaHHbIM haKkTMYeCKOro pexuma paboTbl B oTonuTenbHbIN nepuoa 2021/2022rr.

Mo pesynbTatam BbINOJIHEHHOM KanVIGpOBKVI aﬂeKTPOHHOﬁ Moaerin cCuctembl

TennocHabxeHus
OHepProncToYHuK,
MarucTpanbHbIn
BbIBOA,
Rasnenne & nopatowem/oGparHom Pacxop TennoHocuTens B nogatowem Rasnenue & nopatowem/oGpatHom Pacxopn TennoHocutens B nogatowwemM
prﬁonposo,qax,c(.rM)Bo,q. cT./ M BOA. Tpy6onposone, (leq) prﬁonpoaonax,c(.rm) Bof. CT. / m BoA. TpyGonposoae, (M3/‘I)
T3L, BA3a(TEBUC): 1,2,3 BbiBOA 147 / 30 . T3L, BA3a(TEBUC): 1.2.3 BbiBOA 147 / 30 .
T3OL, BA3a 4 BbiBog 9.5/30 T3OLU BA3a (TEBUC): 16784.1 4 BbiBo 9.5/30 T3L, BA3a (TEBUC): 16797.7
[opog Tr-4: 91/ 29 [opog TI1-4: 5332.6 [opog TI1-4: 91/ 29 [opog TI1-4: 5750.8
ToT3L 3asop TIM-1: 91/ 29 3aBop TIM-1: 149.3 3asop TIM-1: 91/ 29 3asop TIM-1: 165.8

BocTok TIM-3: 91/ 29

Boctok TI1-3: 1868.8

BocTtok TIM-3: 91/ 29

Boctok TIM1-3: 1920.9

36440.0M-11CT.003.000

40




OBOCHOBbIBAILWE MATEPUAJIbI K CXEME TENJIOCHABXEHWA TOPOACKOIO OKPYIA TONbATTU HA NEPUOQ 10 2038 FOJA
(AKTYANU3ALINA HA 2023 rOf1). TNABA 3 «9NEKTPOHHAA MOLEJIb CUCTEM TENNOCHABXEHUA»

5 JJIEKTPOHHAA MOLAEJb NEPCNEKTUBHOM CUCTEMbDI
TEMNNOCHABXEHMUA

MopgenvpoBaHne nNEepPCneKTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBbLIX U PEKOHCTPYKUMA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPruM,
nepepacnpeaeneHme TENMOBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIIOYEHMA HOBbIX MOTpebuTenen TennoBOM SHepruu, onpegerieHne onTUMarbHbIX
BapMaHTOB Ka4yeCTBEHHOrO0 W HageXHoro obecrnevyeHust TEensioBOW 3SHEPrMen HOBbIX
notpebutenen n T.4.) OCYLIECTBISIETCA Yepe3 MexaHU3M CO3OaHus U agMUHUCTPUPOBAHUSA
cneymanbHbiXx  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpoOnbHOM) 6a3bl AaHHBLIX OMUCaAHWSA TEMIOBOWM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUnynAaunun be3 pucka NCKa3nTb Unn nospenTb KOHTPOJIbHYHO 633y.

B pesynbTate co3gaHusi NEPCNEKTUBHOMO BapuaHTa A0 KOHEeYHbIX notpebuTtenen B M
B COOTBETCTBUM C MacTep-NraHoOM Obinv co3faHbl MoaenbHble 6asbl, oTpaxawolime

NepCneKTUBHbBIE COCTOAHMS CUCTEMBI TeNNocHabxeHusa Ha 2038 roga,.

B nepcrnekTBHbIX MOoAes1bHbIX 0asax Yy nnaHnpyemblxX K NOAKIMHYEHUO n0Tpe6|/|Tene|?1 B

none «Homep_T1IM» BHeceH cneayoLmn KoA:
Mr_x, roe
«MM» o6o3Ha4aeT nepcnekTUBHbLIN NOTpeduTenb

«X» - MOPSAKOBbIA HOMEpP B NepcrnekTMBHON 6a3e abOHEHTOB. KOTOpasa NpeacTaBreHa B
Mmaee 2 MNpunoxenne 1 (wmndp 36440.0M-MNCT.002.001).

PesynbTtaTbl  pacyeta  NEpPCneKkTUBHbIX  MAOPaBMYECKUX  PEXMMOB  CUCTEMbI
TennocHabXeHnss  ropoackoro  okpyra  TonbsiTTu npeacraBrieHa B OOKYMEHTe
«ObocHoBbIBaKOLWME MaTepumarnbl K cxeme TennocHabXeHnsa ropoackoro okpyra TonbsTTn Ha
nepuog o 2038 roga. maea 4. NepcnekTBHble 6anaHchbl TENNOBON MOLHOCTU UCTOYHUKOB
TENnsoBOM 3HEPrnM MU TennoBon Harpysku. MNpunoxeHve 1. MNepcnekTMBHblE rMapaBnMyeckue
peXMMbI TennoBbix ceTen» (wmdp 36440.0M-IMCT.004.001).

36440.0M-1CT.003.000
a1



OBOCHOBbIBAILWE MATEPUAJIbI K CXEME TENJIOCHABXEHWA TOPOACKOIO OKPYIA TONbATTU HA NEPUOQ 10 2038 FOJA
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6 AOKYMEHTbI MO PA3PABOTAHHOM 3JIEKTPOHHOU MOOENU

Mo pe3ynbTartam pa3pa60T|<|/| SﬂeKTpOHHOVI MOLENMN CUCTEMbI TEMNOCHaAbXEeHNS

ropoackoro okpyra TonbsATTM paspaboTaHbl crieaytoLme AoKYMEHTbI:

HacToAWwmMn  OokyMeHT - «OOOCHOBbIBalOWME MaTtepuanbl K  CXeme
TennocHabXXeHnsa ropoackoro okpyra TonmbssTTM  Ha nepwog Ao 2038 roga
(aktyanuzauma Ha 2023 rog). maBa 3. OnekTpoHHasi MOAENb CUCTEMbI
TennocHabxeHmsay (wmdgp 36440.0M-ICT.003.000);

«ObocHoBbIBaOLWMNE MaTepuarnbl K CXeMe TENNoCcHabXeHMs rOpOACKOro okpyra
TonbaTTn Ha nepwog oo 2038 roga (aktyanusaums Ha 2023 roa). [naea 3.
OneKTpoHHass MoAenb cuctembl  TennocHabxenusi.  [Mpunoxenne 1.
Mpadchmyeckas Yactby» (wmdp 36440.0M-IMCT.003.001);

«ObocHoBbIBaOLWMNE MaTepuarnbl K CXeMe TEeNNocHabXeHns1 roOpoOACKOro okpyra
TonbatTn Ha nepuog go 2038 roga (aktyanusauma Ha 2023 roa). naea 1.
CyuiecTBylollee nonoxeHne B cdepe nNpousBoACcTBa, nepedayn u
noTpebneHna TennoBoNM 3SHeprun And uenen TtennocHabxeHus (Lwmdp
36440.0M-I1CT.001.000). Mpunoxenune 4. CywecTByowme rmapaBnnyeckme
pexuMbl TenoBbiX ceTen» (wndp 36440.0M-MNCT.004.001);

«OBocHOBbIBaOLWMNE MaTepuarnbl K CXeMe TENNocHabXeHns roOpOACKOro okpyra
TonbaTTn Ha nepuog go 2038 roga (aktyanu3auma Ha 2023 roa). naea 4.
MepcnekTuBHble 6GanaHcbl TEnnOBOW MOLWHOCTM WCTOYHMKOB TEnnoBOW
3Heprum u TennioBon Harpysku (wndp 36440.0M-MNCT.004.000). MpunoxeHvne
1. TlepcnekTBHblE TMOPABNNYECKME PEXMMbI TEMMOBbIX ceTen» (wndp
36440.0M-I1CT.004.001).

Mo pesynbTatam pas3paboTkM INEKTPOHHOM MOAENM CUCTEMbl TennocHabXxeHus

ropoacKoro okpyra ToneaTTn pa3pa60TaHb| crneayrouime MmoaernbHble 0asbl:

mMogenbHas 6asa «ts_2022» («CyliecTByloLlee nosioxXeHne») - paspabotaHHas

MoaenbHas 6asa no cyulectByroliemMy COCTOAHNIO CUCTEMDI TennocHabXeHus;

moaenbHas 6asa «ts 2038» («Tennoas_ceTb_2038»),- moaenbHble 6a3bl no

NepcrnekTMBHOMY Pa3BUTUIO CUCTEMbI TeNTocHabXxeHus Ha 2038 rog.
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(AKTYANU3ALINA HA 2023 rOf1). TNABA 3 «9NEKTPOHHAA MOLEJIb CUCTEM TENNOCHABXEHUA»

XapaKTepuUCTUKN  TEMSOBbIX CETEN CUCTEM TENnOCHAbXEeHUs ropoaCcKOro  OKpyra
Toneartn npvBedeHbl B AokymeHTe «OBOCHOBbIBalOWMe MaTtepuanbsl K cxeme
TennocHabXXeHns1 rOpPOACKOro okpyra TonbsaATT Ha nepuog Ao 2038 roga (akTyanusaums Ha
2023 rop). Mnaea 1. CyuwlecTByloLlee nonoxeHne B cepe NpousBoOACTBa, nepefayun u
notpebneHns TennoBoW 3Heprum Ana uenem TtennocHabxeHuay» (wndpp 36440.0M-
MCT.001.000). NpunoxeHue 2. Tennosble ceTn» (Lwmndp 36440.0M-MNCT.001.002).
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