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1 OBWEE HA3HAYEHME 3JIEKTPOHHOM MOAOENUA CUCTEMbI
TEMNOCHABXEHUA TIOPOACKOIrO OKPYFA PE®TUHCKUM
CBEPUIOBCKOM OBJIACTU

ONEKTPOHHas MoAenb CUCTEMbI TenriocHabXeHUs ropoAackoro okpyra PedyTtuHckui
CepanoBckon obnactn Ha 6Gase nporpammHo-pacyeTHoro komnnekca «ZULU» (nanee no
TekcTy OM) akTyanusmpoBanach B Lensx:

e CO30aHWs  edOuHOW  MHGOPMAaUMOHHOW  nnatopmMbl MO cCUCTEMaMm
TennocHabxeHus ropoaa;

e MOBbIWEHNA 3PPEKTUBHOCTN MHGOPMAUMOHHOTO obecnedeHnst npoLeccoB
NPUHATUS  peleHnn B obnactm  Tekywero  (PYyHKUMOHMPOBAHUS  ”
NepCcrneKkTMBHOroO pasBUTUS CUCTEMbI TENTOCHABXeHMs ropoaa;

e MpoBeOEeHVNsT €OMHOW MOMUTUKM B OpraHusaumm Tekylen OesaTenbHOCTU
npeanpuaTMA U B NEPCNEKTUBHOM Pa3BUTUM BCEW CUCTEMbI TeNocHabXeHus
ropoga;

e obecneyeHns1 yCTONYMBOIO rpagoCTPOMTENBHOMO Pa3BUTUSA ropoaa;

e pa3paboTkM Mep AN MNOBbIWEHUS HAOEXHOCTU CUCTEMbI TenrocHabXeHus
ropoga;

¢ MWHMMM3ALMM BEPOSITHOCTU BO3HUKHOBEHWUSI aBapUiHbIX CUTyauui B CUCTEME
TennocHabXxeHus.

OneKTpoHHas Moerb NpeaHasHavYeHa ansa peLleHns creayrowmx 3agad:

e CO30aHMss  OOLLIEropoaCKOM  ONEKTPOHHOM  CXEeMbl  CYLLECTBYIOLUMX W
NMepCnekTUBHbIX TENfoBbIX ceTerl U OOBLEKTOB CUCTEMbI TEMNOCHaAOXEHUS
ropoackoro okpyra PedtuHckun CeepgnoBckorM 06nactv, NpuBA3aHHbIX K
TOMOOCHOBE ropoaa;

e ONTUMM3ALMKN CYLLECTBYIOLEA CUCTEMbI TennocHabxeHns (onTMMmM3auus
rMOpaBMYeCcKUX PEeXMMOB, MOAENVPOBaHWE nepepacnpeneneHnsa TenmnoBbIX
Harpysok Mexay WCTOYHUKaMu, onpegerieHne OonTuMarbHbIX  OuMamMeTpoB
NPOEKTUPYEMbIX U PEKOHCTPYMPYEMbIX TEMmoBbIX CeTerM W TennoceTeBbIX
06bekToB U T.4.);

e MOOenMpoBaHus NepCrneKkTUBHbIX BapuaHToOB pasBUTUS CUCTEMBI
TennocHabXeHnsa (CTPOMTENBbCTBO HOBbIX U PEKOHCTPYKUMS CYLLECTBYHOLLMX

WUCTOYHMKOB TEMnoBOMn 3HEpPrun, nepepacnpeneneHne TenmnoBbliX HArpy3okK
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MeXay WCTOYHWKaMK, onpedeneHne BO3MOXHOCTU  MOAKMOYEHMST  HOBbIX
noTpebuTtenen TenmnoBOWM 3HepPruv, onpeneneHve onTuMasbHbIX BapuaHTOB
KayeCTBEHHOro W HagexHoro obecneyeHus TEnnoBOW SHepruer HOoBbIX
notpebutenen n T.4.);

onepaTMBHONO  MOAeNnupoBaHus  obecrneyeHnss  TEMrOBOW  3Hepruen
noTpebuTenen Npu aBapMnHbIX CUTyaUmsX;

onepaTMBHOIO MonyyYeHns UHAPOPMALIMOHHBIX BbIOOPOK, CNpaBOK, OTYETOB MO
cMUCTEME B LIeSIOM Mo cuUcTeMe TernsriocHabxeHus ropoaa v no oTAernbHbIM ee
anemMeHTam;

MOHUTOPUHI Pa3BUTUSA CXEMbI TENNOCHABXEHMS FOPOLCKOro okpyra PedpTmHckuin
Ceeppanosckon obnacTu;

obecneyveHne exerogHon akTyanusaumm Cxembl TennocHabXeHWs ropoACKOro
okpyra PedtunHckun CeeppgrioBckon obnactn B cootBetctBum ¢ ®3-190 «O

TennocHabxeHum» n NoctaHosneHnem lMNpasuTtenscTea PO Ne 154,
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2 JIJJIEKTPOHHASA MOLAEJb CUCTEMBbI TEMJNOCHABXEHUA
FOPOACKOIO OKPYIrA PEOTUHCKUM CBEPAJIOBCKOM OBJIACTU

B paMKax akTyanm3aumm CxXembl TEennocHabXxeHns B 4actu SﬂeKFpOHHOVI moaenun

BbINOJIHEHbI crneagywuimne pa6OTbIZ

e BbIBEpPKa M COOTBETCTBYHOLUAA KOPPEKTUPOBKA TPACCUPOBKU N XapPaKTEePUCTUK
TENMOBbLIX CeTen Mo npepocrasrieHHbIM  AaHHbIM TennocHabxarowen

opraHmnsaumu;

e BbIBEPKA U COOTBETCTBYHOLLIAA KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebuTenen B
COOTBETCTBUMN C MpeaocTaBfeHHbIMM Baszamym aboHEeHTOB TennocHabxatowen

opraHu3auuu;

° KaJ'II/I6pOBKa 3]'IeKTp0HHOI7I mMmoaesnn no (baKTMLIGCKMM OaHHbIM N3 CYTOYHbIX

BEOOMOCTEN UCTOYHNKA TEMNSTOBOW SHEPIUN.

AKTyanuanpoBaHHasl 3MEeKTPOHHas Mofeflb CUCTEMbl TENMOCHabXeHUs ropOACKOro
okpyra PedTtunHckmn CeepparioBckon obnactn obecneumBaeT BbINOSHEHNE BCeX TpeboBaHUN,
npeabsBnsiemMblX K 9MeKTPOHHbIM  MOAENsiM B COOTBETCTBMM C  [locTaHOBReHveM
MpaButenbctBa PO Ne 154 ot 22.02.2012 «O TpeboBaHMsIX K CXemaM TensiocHabXeHus,

nopsaKy MX pa3paboTky 1 YyTBEPXKAEHUS».
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21 Fpadmueckoe npepcrasneHve obbekToB CUCTEeMbl
TennocHabXxeHms C NPUBA3KOM K TonorpachuuyecKom OCHOBe
nocerneHus, ropoaa M C NoJiHbIM TOMOSIOrMYECKUM OnUcaHuem
CBABHOCTU OObEKTOB

ZuluServer - cepep NC Zulu, npenocTaBnsOWMN BO3MOXHOCTb COBMECTHOM
MHOrononb30BaTenbCKON paboTbl C reofaHHbIMU B flOKanbHOW CeTU U rnobansHon cetu
MHTepHeT.

HocTtyn Kk cepBepy ocylectensetca Yepes npotokosnt TCP/IP. Cepsep ZuluServer paet
BO3MOXHOCTb WCKMOUUTb (hannoBbi OOCTYN KNMEeHTa K AaHHbIM Ha cepBepe. Knuenty
HeZOoCTynHa MHopMaLmsa 0 U3NYECKOM XpaHEHUU AaHHbIX U OTCYTCTBYET BO3MOXHOCTb UX
HECaHKLMOHNPOBAHHOIO U3MEHEHWSI.

Takke eCTb BO3MOXHOCTb pasrpaHvymTb SOCTYN K AaHHbIM MeXay Mosfb3oBaTeNnsamMu.
Cuctema naponen 1 npae No3BossieT NpeaoCcTaBnATh pasHbIM MOMb30BaTENAM Pa3fNNYHbIE
BO3MOXHOCTU 1 OrpaHnUYeHna 4ns Aoctyna n paboTbl C AaHHbIMMN.

MC Zulu, coxpaHsasa Bce BO3MOXHOCTU HacTornbHoM Bepcun M'MC, nmeet BCTPOEHHbLIN
KnnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CION, NPOEKTbl 1 Apyrne AaHHble Zulu Kak ¢
noKanbHOM MaLUWHbI, TaK U C yAaneHHoro KOMmnbTepa, rae ycraHosneH ZuluServer.

Ana Toro, 4tobbl NoakNuUMTLCH K cepBepy ZuluServer goctaToyHO ykasatb ero IP
agpec, nMbo MMsi KOMMbloTepa B FlOKarnbHOW CETU UMM Xe UMSA AOMeHa, ecnu cepsep

pacnonoXeH B ceTn NHTepHeT.
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Nanka: |EE Cepeepkl reoaaHHbx v| @ @ = 1.
r— 'E_E-.D.GEEIEIHTI:”"')'D.EHHTI:; COEOMHEHME
E:.'@.zulugis.n.l

_AMoawapms, | Fa ZuluServer_Intemet

= ") B ZuluServer_Local (LAN)

Cepeepel reo... )

F‘aﬁ:;un cTon

OorymaeHTel
E’Iah“" | Ompems |
JTOT KOMMNEHD...
£ Tun gafnos: | Cnow Zulu (“b00;" zrs;” zrg;™ 2" zww:™ 2tr" gpx™ v | | ez |
PucyHok 2.1 - BctpoeHHbin knueHT NT'MC Zulu — ZuluServer
211 Ocob6eHHocTH ZuluServer
Adpecauyusi 0aHHbIX

MC Zulu B cBoen paboTe C AaHHbIMWU UCNOMb3yeT NyTb K pannam crnoes, KapT,
NPOEKTOB U OpYruX, 3TV AaHHble npeacTasnsaowmm. MNyTb K danny MoxeT BbiTb NoKanbHbIM
Tmna «C:\Zulu\Buildings.b00» wunun ceteBbim Buga «\\server\C\Zulu\Buildings.b00». [Ons
JOoCTyna ke K [aHHbIM Ha cepBepe, Zulu nonb3yetcs agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». lMogo6Ho TOoMy, Kak Beb-Opaysep
ncnonbdyet URL ana goctyna k ctpannuam Beb-canta, M'MC Zulu ucnonbayet ceon Tvn URL

ANs agpecaumn K gaHHbIM Ha cepepe ZuluServer.

HanoxeHue croee ¢ pa3HbIx cepeepos

MC Zulu gaeT BO3MOXHOCTb paboTaTb OAHOBPEMEHHO C KapTaMmn U CINOAMU C pPasHbIX
CepBEPOB N HakNaablBaTb B OOQHOM KapTe CrioM C JIOKanbHOW MalLWHbI U CIou C cepBepa Apyr
Ha apyra B NpOU3BOSIbHOM NOPSAKE.

Hanpumep, Ha kapTy MECTHOCTU B BUAE CIOEB, 3arpy>eHHbIX C yAarieHHOro cepeepa
(monyctum, mn3 UHTepHeTa), MOXHO HanOXuTb NNaH NpPeanpusTUs ¢ cepBepa AaHHOro

npeanpuatnd, a noBepx pacrnosfioxXnTb CXeMy UHXXEHEPHbIX KOMMyHVIKaLl,Mﬁ, pPacnonoXeHHy

65409567.0M-T1CT.003.000
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Ha KIMMEeHTCKOW MaLUuHe.

M+ozonons3oeamenibckoe pedakmupoeaHue
ZuluServer aaeT BO3MOXHOCTb OAHOBPEMEHHOIO PefaKTUPOBaHWUS OOHUX U TeX Xe
rpacpmyecknx n TabnNMYHbIX OaHHbIX HECKONbKUMK Mnorb3oBaTtensmu. [pu sTom BeaeTcs

HEe3aBMCUMbIN 151 KaXXO0ro nosfb3oBaTens XypHarn oTkaTa.

Aemomamu4eckoe o6HoeIeHue Kapmbli
I'Ip|/| M3MEeHEeHUN OdaHHbIX OAHUM W3 KIMMEHTOB, CepBep onosBellaeT BCeX KIMMEHTOB,
NONb3yHOLLIMUXCA B AAHHbIA MOMEHT 3TUMM OaHHbIMW, YTO npmeBoaAUT K aBTOMaTtuU4eCKOMY

OBOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi aHHbIX

ZuluServer cnnaHupoBaH TakK, 4TOObl AdaTb BO3MOXHOCTb ObLICTPO M NPOCTO
onybnukoBaTb AaHHble, CO34aHHble C MOMOLLIbIO HacTonbHon Bepcun, MNC Zulu. dnsmyecknin
dopmaT AaHHbIX NMPU 3TOM He MeHsieTcs. [JOCTaTOYHO C MOMOLLBK YTUNNTBI NMOArOTOBKM
AaHHbIX U BPYYHYIO HAaCTPOUTb CCbINKM Ans cepBepa ZuluServer n gaHHble CTAHOBATCA
AocTynHeiMK B ceTu. MNogobHo Beb-cepBepy, cepBep Zulu rno 3anpocy € KIMEHTCKOro MecTa

HY>XHOIo pecypca npenoCraBmUT AaHHble, CONOCTaBJIEHHbIE C 3TUM PECYPCOM.

AOMuHUCmMpupoeaHue 0aHHbIX

ZuluServer npegocTaBnsieT BO3MOXHOCTb pa3rpaHnymTb JOCTYN K AaHHBIM M Ha3Ha4nUTb
pasnuyHble npaBuna M nNpaeBa AocTyna K HUM. MoOXHO npedocTaBUTb Kak aHOHUMHbIV
OOCTYNna K [aHHbIM Ans LMPOKOW NyOnukM, Tak M OrpaHUYMTb €ero Ansi Y3Koro Kpyra
nonb3oBaTenier, onpedenvB AN KaXKOoro M3 HMX Kakue onepauuyM C OaHHbIMU  emy

paspelLleHbl.

Web-cnyx6b1 WMS u WFS

ZuluServer no3eonsieT pabotatb ¢ AaHHbIMK cepBepa no cneumdpukaumsam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbiMmn OGC
(Open Geospatial Consortium).

Web-cnyx6a WMS nossonsetr otobpaxaTb CNovM M KapTbl cepBepa Ha KMeHTax,

nogaepxveatrowmx cneumdpukaumm WMS, B yactHocTh, Zulu, Google Earth, Google Api,

65409567.0M-T1CT.003.000
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Open Layers, Yandex Map, Maplnfo, ArcGIS vn gp.

Web-cnyx6a WFS obecneunBaeT 4OCTYN K BEKTOPHOW U cEMaHTUYEeCKOn MHdopmMaLumm

cepBepa Ans KNMeHToB, NoAAepK1BatoLWNX AaHHY0 cneuudurkaumio.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

MpaBa gocTyna K cepBepHbIM AaHHLIM AJ1s1 NONb30BaTeNs UK rpynbl Nonb3oBaTenen
MOXXHO OrpaHnyMTbL 06nacTbio, 3a4aHHOM NPOCTHLIM UM COCTaBHbLIM MOSIUTOHOM.
Ecnn BBegeHo Takoe orpaHuyeHue, TO MoSib3oBaTellb CMOXET OoTobpaxaTb crown u

onepupoBaTh AaHHBIMU TOSLKO B Npeaenax ykasaHHon obnacTu.

Aemopu3sayusi Windows
Mpun coegmHeHnn ¢ ZuluServer BO3MOXHO MCMNONb30BaTh y4eTHble cBeageHnsa Windows
ANs aBTopM3aumm Nnonb3oBaTeNisl Ha cepBepe, Kak aTo genaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>XHO NOCTOAHHO BBOAWUTb JTOMr'MH U Naporib.

21.2 UHcTpymeHTanbHasa reouHcgpopmaunoHHas cucrema NC Zulu

MMC Zulu - uWHCTpyMeHTanbHas reouMH(OPMaUMOHHAss CuUcTemMa [ang  cos3gaHus
9MNEKTPOHHBLIX KapT, MMaHOB W CXeM, WH(OPMALMOHHO-CNPaBOYHbLIX CUCTEM, BKIHOYas

mMogennpoBaHne NH>XeHEePHbIX KOMMyHI/IKaLI,I/IIZ N TPAHCMOPTHbLIX CUCTEM.

leonHdpopmaumoHHas cuctema Zulu npegHasHadeHa pAans  paspabotkm [TUC
NpUNoXeHnn, Tpebylowmx Bu3yanu3aumm NPOCTPAHCTBEHHbIX AaHHbIX B BEKTOPHOM U

pacTpoBOM BMAe, aHarnmaa nx Tonosiormn n nx cBA3m ¢ ceMaHTn4eCKkMmMmn ©asamu gaHHbIX.

C nomowpbio Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadmyeckmx
NPOEKUUSIX, NN NfaH-CXeMbl, BKITHOYAs KapTbl U CXEMbl MHXEHEPHbIX ceTen C NOAOEPKKON nX
TononornM, pabotatb C OOMbLWMM KONMYECTBOM PacTpOB, MPOBOAUTbL COBMECTHbIN
CEMaHTUYECKNIA N MPOCTPaHCTBEHHbIN aHanM3 rpadnyecknx U TabnunyHbIX AaHHbIX, CO34aBaTh

pas3nnyHble TeMaTn4yecCkme KapTbl, OCYLLECTBIIATbL SKCMOPT N MMMOPT AaHHbIX.

MC Zulu nossonsieT MMMNOPTUPOBaTb AaHHble M3 Takux nporpamm kKak Maplinfo,
AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nonyyYeHbl BEKTOPHbIE CIOU C
roToBbIMM OOBEKTaMK, MPU 3TOM BCE XapaKTEPUCTUKW, Takue Kak maclTtab, useT u npouve
OyoyTt coxpaHeHbl. Ecnm k obbektam B obmeHHOM cbopmaTe Obina npukpenneHa 6asa

OaHHbIX, TO OHa TaK >X& UMIMOPTUPYeETCA B Zulu.
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Momumo mmnopTta Zulu MeeT BO3MOXHOCTb 3KCNopTa rpadouyecknx OaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 n ArcView. OkcnopT ceMaHTU4eCKNX OaHHbIX
BO3MOXEH B aneKTpoHHyto Tabnuuy Microsoft Excel nnn ctpanngy HTML. B cucteme Zulu
Takke Moryt 6e3 npeobpasoBaHWsi MCMOMb30BATbCA OMUCATENU PacTPOBbIX OOBLEKTOB B

dopmaTax Maplinfo n OziExplorer.

"eonHpopmaumoHHas cuctema Zulu no BHeLWHEMY BuOy BeCbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble npoaykTbl cemenctea Microsoft Office n umeet cxoxee obopyaoBaHve

MEHIO U NaHenemn MHCTPYMEHTOB.

213 BoamoxHoctu NC Zulu

Cucrtema obnagaeT LUMPOKMMU BO3MOXXHOCTAMM:

e CO37aBaTb KapTbl MECTHOCTU B pasfM4HbIX reorpadmyeckmx CUMcTeMax KoOopAauHaT U
KapTorpadou4eckmx MpoeKkumsix, oTobpaxkaTb BEKTOPHble rpaduyveckme LaHHble CO
crnaxveaHvem 1 6es3 crnaxnBaHus;

e ocyulecTBnATb 00paboTky pacTpoBbix n3obpaxeHun copmaTtos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLum BCTPOEHHOrO rpadhn4eckoro peaakropa;

e 0Mb30BaTLCA AaHHLIMU C CEPBEPOB, nogaepxusatrowmx cneundumkauymo WMS (Web
Map Service);

e C MOMOLLbIO CO31aBaEeMbIX BEKTOPHbIX CI0eB C COBCTBEHHBIM BUHAPHBIM bopmaToMm,
obecneumBalOLMM  BbICOKYHD CKOPOCTb paboTbl, BEKTOpu3oBaTb pPacTpoOBble
n3obpakeHus:;

e MpU BEKTOpM3aLUMM UCMNOMb30BaTb Kak MPUMUTUBHbIE OOBLEKTbl (CUMMBOSbHbIE,
TEKCTOBblE, JNWHEWHble, MMOoLaAHble) Tak WU TUMNoBble OOBLEKTbI, ONUCbIBaeMble
CaMOCTOATENBbHO B CTPYKTYpE Cros;

e paboTaTb C CEMaHTUY4ECKMMM [OaHHbIMW, MOAKMHOYAEMbIMA K CROK U3 BHELUHUX
ncroyHukos BDE, ODBC unn ADO yepe3s onvcaTteny 6a3 gaHHbIX (nonyyaTtb AaHHbIe
MOXHO 13 Tabnuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux ncrounmnkos ODBC nnm ADO);

e BbINOSHATL 3anNpPOChl K 6azam AaHHbIX C OTOBpaXKEHNEM pe3ynbTaToB Ha KapTe (MoucK
onpeneneHHon MHopMaumm, HaxoXaeHNe CyMMbl, MakCMMasibHOrO, MUHUMarbHOIO
3HaYeHus, U T.4.);

® BbINOJIHATL MPOCTPAaHCTBEHHbIE 3anpochbl Mno ob6bekTam KapTbl B COOTBETCTBUN CO

65409567.0M-T1CT.003.000
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cneundukaumamm OGC;

co3gaBatb Mofenb pernbeda MeCTHOCTU U CTPOUTb Ha €e OCHOBE M3O0SIMHUW, 30Hbl
3aTonneHnsa npodunn 1 pactpbl penbeda, paccymTbiBaTh NOLWAaAM N 06beMbI;
9KCNOPTUPOBaTb [AaHHble M3 cemMaHTudeckorm ©0asbl Mnu pesynbTaTbl 3anpoca B
3NeKTpoHHyto Tabnumuy Microsoft Excel unu ctpanmuyy HTML;

[MporpamMmMHO MM No CEMaHTMYECKMM LaHHbIM CO3[aBaTb TEMAaTUYECKNE packpacku, C
MOMOLLbIO KOTOPbIX MEHSAETCS CTUIb OTOOpaKeHNA 0O BbEKTOB;

BbIBOANUTb OJ151 BCEX OOBLEKTOB Criosi HAANUCK Unn BUpKK, TEKCT HAOMUCU MOXKET Kak
OpaTbCs U3 cemaHTu4eckon 6a3sbl AaHHbIX, TaK U NepeonpenendaTbCsa NPOrpaMmMHo;
oTobpaxaTb  0ObekTbl crod B dopmate  nceeao-3D  nossonstoLLeM
BM3Yyanm3npoBaTbCsl OTHOCUTESbHbIE BbICOTbI 0OBEKTOB (HAaNPMMeEp, BbICOTbI 34aHUN);
co3gaBatb WM MCNonb3oBaTtb OuMONMOTEKY rpadmyecknx 3NemMeHTOB  CUCTEM
TEeNNoCHabXeHMS N PEXNUMOB UX YHKLIMOHUPOBAHUS;

co3gaBaTb pacyeTHble CXEMbl WHXEHEPHbIX KOMMYHUKaUMA C aBTOMaTU4eCKUM
dhopMMpoBaHMEM TOMOMOMMN CETU 1 COOTBETCTBYHOLNX 633 AaHHbIX;

N3MEHATb TOMOJSOMMIO CETEN N PEXMMbI PpaboThbl €€ 3NEMEHTOB;

peLuaTb Tonosiornyeckne 3agayn (M3MeHeHne COCTOSIHUS OOBEKTOB (MEPEKOYEHNST),
MOUCK OTKIIOYAOLLMX YCTPOUCTB, MOWUCK KpaTyauLMxX MyTen, MNOUCK CBSA3AHHbIX
0B6BLEKTOB, NOMCK KomeL);

Ansa ObICTPOro NepeMELLEHNs B HYXXHOE MECTO KapTbl yCTaHaBMMBaTb 3aKragku
(3aknagka Ha TOYKY Ha MECTHOCTWU C onpedeneHHbIM MaclTabom oTobpakeHus U
3aKnagka Ha onpegeneHHbln O0bekT crod (BecbMa yOobHO, ecrnv obbekT -
ABWXYLLMICSA MO KapTe));

C NOMOLLbID MNPOEKTOB packpbiBaTb CTPYKTYpy TOrO WM  MHOTO 06bekTa,
N3006pakeHHOro Ha KapTe CXemMaTWU4YHO;

co3gaBaTb MakeThbl NevaTu;

nmMnopTmpoBaTh rpadumyeckme ganHble n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

aKcnopTupoBatb rpadmyeckue gaHHble B Mapinfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) n Windows Bimmap (BMP);

co3gaBaTb Makpochl Ha a3blkax VB Script unm Java Script;

OCYLLUECTBNATb MNPOrPaMMHbIA OOCTYN K OaHHbIM 4epe3 OObeKTHyto Mogenb Anis
HanucaHms cobCTBEHHbIX KOHBEPTEPOB;

co3gaBaTb COBCTBEHHbIE NPUNOXeHUs, paboTatowme nog ynpasnexHmem Zulu.
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214 Opranmsaums rpachmueckux gaHHbIX

pachmyeckne paHHble oOpraHM3oBaHbl MOcnonHo. Cron  g9BnsieTcs  OCHOBHOW
NHOPMALMOHHON eauHuLuen cuctembl. Kaxaplh OObeKkT Crnoss UMeeT  YHWKarnbHbIN

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

e BEKTOpPHbIE Criou;
e pacTpoBble CrOW;

e cnowu penbeda;

e cnou WMS (Web Map Service).

BekmopHsbie criou

BekTopHble crion nmetoT COBCTBEHHBbIN BUHAPHbBI ddopMaT AaHHbIX, YTO obecneyvmBaeT
BbICOKYIDO CKOpPOCTb paboTbl rpacmyeckmx u TOMOMOrnyeckux anroputmoB. Wmeetcs
BO3MOXHOCTb NMPOrpaMMHOro AoCTyna K AaHHbIM Yepe3 OObEeKTHY0 MOAenb AN HanMcaHus

COBCTBEHHbIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOIO Crosi AENATCS Ha NpocTble (MPUMUTUBLI) U TUMOBbLIE

(knaccudunumpoBaHHble 06BEKThI).
MpuMUTMBBLI MOTYT ObITb:

e TOYeuHble (MMKTOrpaMMbl USIN «CUMBOSbIY);
e TEKCTOBbIE;
e JIMHEWHbIE (TMHUW, NOSIINHUN);

e nnoLiagHble (KOHTYpbI, NOSIMKOHTYPbI).

TunoBble 0OBLEKTbI ONUCbIBaAOTCA B OMONMOTEKE TUNOB OObLEKTOB. Kaxkabii Tun
ONUCbIBaET MIOLLAAHON, NIMHENHBLIW UM CUMBOSbHbIM TUNOBOW rpadon4eckmi 00bLEKT, UMeET
nonb3oBaTenbCKOe Ha3BaHue U MOXeT OblTb CBA3aH C COOCTBEHHOW ceMaHTU4eckon Oason

AaHHbIX.

Kaxxgbim TMn OObekta MOXET MMETb HECKOSbKO pexnmMmoB, KOTOpble WMEKT
nonb3oBaTesibCkoe Ha3BaHWe, W 3adaloT pasriyHble crnocobbl OTO6pa)KeHI/IFI OaHHOro

TMNOBOro o6bekTa.
TunoBble 06beKTbI MOTyT BbITh:

e TO4Ye4yHble (I'II/IKTOFpaMMbI nnn «CI/IMBOJ'IbI)));
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e JIMHEWHbIE (TMHUW, NOSNIINHNN);

e nnoLiaaHble (KOHTYpbI, NOSIMKOHTYPbI).

ATpUOYTUBHbIE UMM CEMAHTUYECKME OaHHble BEKTOPHOIO CHOS XPaHSTCA BO BHELLUHEM
MCTOYHMKE AaHHbIX U MOAKIOYAKTCS K CIOK Yepe3 COOCTBEHHbIN onucaTenb 6asbl AaHHbIX. K
OHOMY CIOH MOXET ObITb NOAKMOYEHO NONEPEMEHHO NMPOM3BOSIbHOE YMCIO CEMAHTUYECKUX
6a3 gaHHbiX. MpUMUTMBLI MONb3YOTCA OOLIEN cemaHTMYeckor 6asoit AaHHbIX, TUMOBblE
00beKTbl - COOCTBEHHOWN ANsi KaXKaoro Tuna (oaHako Ansi pasHbIX TUMOB MOXHO MOAKIOYNTL

OfHY 1 Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM croem MoXeT 6biTb MO0 OTAEnbHbIM pacTpoBbii 06BEKT, NGO rpynna
pacTpoBbIX 0ObEKTOB. PacTpoBas rpynna MOXeT coaepxaTb NPOU3BOSbHOE YMCIO PaCTPOBbIX
OOBbEKTOB MMM BMOXEHHbIX PacTPOBbIX rpynn. Yncno pacTpoB B Croe OrpaHUYeHo NULLb

ONCKOBbIM MPOCTPaHCTBOM (ZU|U cnpaBnaeTca C nofieM N3 HeECKOJbKUX TbiCAY paCTpOB).

MoppepxmBaemble chopmatbl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.
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215 Pabora ¢ cucrtemamm kKoopavHatr M Kaprorpadpuueckumm
NPoeKunaMm

padnyeckme [f[aHHble MOTYT XPaHWUTbCA B Pas3fMYHbIX CUCTEMax KOOpAMHAT U

oTobpaXaTbCsi B pasfnNyHbIX MPOEKLMSIX TPEXMEPHON NOBEPXHOCTM 3eMIn Ha MITOCKOCTb.

Cuctema npeanaraeT Habop npenonpedeneHHbIX CUCTEM KoopauHaT. Kpome Toro,
nonb3oBaTenlb MOXET 3afaTb CBOK CUMCTEMY KOOPAMHAT C MHAMBUAYanbHLIMW NapameTpamim

ANA noaaepKuBaeMbIX CUCTEMON MPOEKLNNA.

B uactHocTh, 3Ta BO3MOXHOCTb MO3BOSAT, MPUM M3BECTHbIX MNapameTpax (Krouvax
nepexofa), NpuBsA3bIBaTb AaHHbIE, XPaHSLLMECS B MECTHON CUCTEME KoopaMHaT, K OOQHOWM U3

rnobarnbHbIX CUCTEM KoopAnHar.

[laHHble MOXXHO NepenpoeLmpoBaTh 13 OOHOWM CUCTEMbI KOOPAUHAT B APYTYHO.

2.1.6 OpraHumsaumsa ceMaHTUYeCKUX BaHHbIX

CemaHTM4yeckMe gaHHble MOAKMIYAalTCA K CroK M3 BHELUHMX WCTOYHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unun ActiveX Data Objects

(ADO) yepes onucatenu 6a3 gaHHbIX.
Mony4yaTb AaHHBIE MOXHO U3:

e Tabnuuy Paradox, dBase, FoxPro;

e Microsoft Access;

¢ Microsoft SQL Server;

e ORACLE;

e apyrue ncroyHmkn ODBC unun ADO.

Umnopm/akcrnopm GaHHbIX
BoamokeH MMNOpT/aKCNopT AaHHbIX B crieaytoLime dopmaThbi:

¢ Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e OJkcnopT kapTbl (Windows Bitmap (BMP));

e JkKcnopT ceMaHTnyeckux aaHHblx (Microsoft Excel, HTML, TekcToBbIi dhopmar).

65409567.0M-T1CT.003.000
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21.7 MpepcraBneHue pgaHHbIX Ha KapTe

KapTta mMoXeT cofepaTb NMPOM3BOSIbHOE YMCIO rpaddnyecKkmX CIOEB - OOHU U Te Xe
rpaduyeckme crnoum MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pPasHbIMU HacTporKamm
oTobpakeHusi. KapTa nMeeT BO3MOXHOCTb 3aaHus NMOnb30BaTeNbCKOro MMEHW, LiBeTa hoHa

1 MacLUTaOHOW CeTKu.

[laHHble, XpaHSALWMXCA B pasHbIX CUCTEMAaxX KOOPAMHAT, MOXHO oTobpaxaTb Ha OOHOW
KapTe, B OAHON U3 KapTorpaduyeckmx npoekumii. Mpu aToM nepecyeT koopauHaT (ecrnv OH
TpebyeTcsl) M3 ogHOro gatyma B ApPYro U M3 O4HOW MPOEKLMU B APYryt NPOU3BOAUTCS Mpu

oTobpaxeHuu "Ha neTty".

MpUMUTMBBI MOTYT UMETb MHAMBMAYAmNbHbIE CTUNM OTOBpaXeHus (UBEeT, CTUIb, TONLWMHA
FNIMHUA; UBET M CTUNb 3anuBKK; NUKTOrpamma; opmart TekcTa). TunoBble 0ObeKTbl MMET
CTUIb B 3aBMCUMOCTU OT pexuma (COCTOSIHMS), KOTOpbI onpeaensieTcss B GUbnnmoTekn Tmnos
06bekToB crosi. CTunb NPUMUTMBOB MOXET NEPeonpeaensaTb kapTom - AN BCEX NPUMUTUBOB

MOXXHO NMPpUHYANTESIbHO 3adaTb OAUNH CTUTb.

CTunb OOBLEKTOB MOXHO MEHATb C MOMOLLLI TeMaTU4eCKMX pacKpacokK. I'Ip|/| 9TOM

pacKpacka MOXeT ObITb CO3A4aHa No CeMaHTUYECKUM OAaHHbIM UK nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOAUTL ANt BCEX OOBLEKTOB Crosi HAANUcu unm Gupkn. TekcTt
HaanMcu MoXeT GpaTbCA M3 ceMaHTUYeckol Gasbl AaHHbIX. TEeKCT HaAnucK Takke MOXET
nepeonpeaensTbCs MNPOrpamMMHO. BUpKM reHepupyloTcs aBTOMAaTUYECKU, HO MOryT MOTOM

paccTaBnsATLCS Nonb3oBaTeNieM B HY>KHOE PacroNioXXeHNe U B HY)KHOW OpUeHTaLuK.

ns GbICTPOro NepemeLLeHnst B Hy)KHOe MECTO KapTbl MOXHO YCTaHaBNMBaTh 3aKNagKu.

3aknagka Ha TO4Ky Ha MECTHOCTY C OnpeaeneHHbIM MacluTabom oToGpaXKeHusI.

KapTy MOXHO neyaTtaTtb C pasnnyHbIMK ONUMSMKU (HA OOHOW CTpaHULIE WITN HECKOIbKMX
CTpaHuuax, B 3aaHHOM Maclutabe unu BnucaB B 3aaHHble rabaputbl, Ha CTpaHWUax Ans

nocnenyoLlen CKNnemki n T.4..).

21.8 OpraHmsaumsa Kapr

MmeeTca BO3MOXHOCTb YyAOOHO oOpraHu3oBaTb KapTbl, OObeanHEeHHble obLien

TEMaTUKOMN. COBOKyI'IHOCTb KapT, 00beanHEHHbIX OOLLMM MOSb30BaTENbCKMM UMEHEM U, €CIN

TpebyeTcsl, HAbOPOM MEPapPXUYECKMX CBSI3EN MeXAy 3TUMK KapTamu, NpeactaBnsieT cobomn
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MPOEKT.

B pamkax npoekTta kapTbl MOXHO CBS3bIBaTb MeXdy COOOM C MOMOLLBIO MNEPCCHISOK.
['vnepcchbinka onpegensieTca OoT o6bekta B OOQHOW KapTe K OPYron kapTe C yKasaHWeM

MeCTOpPacroJIoXeHNA U mMaclTaba.

21.9 PepakTupoBaHue o6uexKros

ans penakTnpoBaHunAa U BBOOA o6bekToB npeaycMoOTpPEeHbl:

e BO3MOXHOCTU BBOAA U peadaKTnpoBaHUA:

BBOZ C 3KpaHa MbILLIKOWN

— BBO/A MO KOOpAUHATaM C KnasuaTypbl
— TpaccupoBKa JIMHUIA

— aBTO3aMblKaHME KOHTYPOB

— Bblpeska/konMpoBaHue/BcTaBka - oybnmposaHve

NoBOPOT OOBbEKTA.
e oriepaumun oTMeHbl/Bo3Bpata aevctemsa (Undo / Redo).
e pedakTMpoBaHue rpynbl OGbEKTOB:
— y[OaneHue - nepeMeLLeHme;
— pybnuposaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHWe/BCTaBKa.
e pefaKTMpOBaHUE 3NEMEHTOB OObeKTa:
— nepemelleHune/yaaneHe/BcTaBka y3ros;
— nepemeLlleHne/yganenne pebep;
— pasbueHre yyactka CUMBOSIbHLIM OGBEKTOM.

e TpaHcdopMauus.

2.1.10 BexTopHble oBeprieMHble onepauum

OBepneit - onepaumvst HanoXXeHns Apyr Ha Apyra AByX Unu Goree croes, B pesynbTarte
KoTopoi  obBpasyeTcs  OOMH  MPOWM3BOAHLIA  CrOi,  codepXalyii  KOMMO3MLIMIO

NPOCTPAaHCTBEHHbIX OOBEKTOB UCXOAHbIX CIIOEB, TOMOMOMNIO 3TOM KOMMO3ULUKN U anI/I6yTbI,
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apuMETNYECKN UK NIOTUYECKN NPOU3BOAHbBIE OT 3HAYEHWIN aTPUBYTOB MCXOAHBLIX OO HLEKTOB.
MopaepxunBatoTcs criedytolime BEKTOpPHbIE OBeprieiHble onepaumm:

e 0b6beanHeHne 06beKTOB ¢ HacnenoBaHeM ID (yHMKanbHOro naeHTudmkaTopa);
e pasbeaMHeEHNE OOBLEKTOB;

e pasgeneHue ogHoro obbekTa rpynnon 06 bEKTOB;

e Bblpe3ka u3 ogHoro obbekTa obnactu rpynnbl 06 HLEKTOB;

e OTpe3aHne obbekTa BHE 06nacTy rpynnbl pyrnx 06 bEKTOB;

e y3ri0BaHue;

e OydepHble 30Hbl;

e OCTPOEHMNE KOHTYPOB MO CeTM.

21.11 KoppexkTuposka pacTpos

B cucreme peanu3oBaHa KOPPEKTUPOBKA pPacTpoBbIX QanrnoB, coaepalumx
CKaHUPOBAHHYID C MIAHWETOB TOMOOCHOBY. KOpPpPeKTMpOBKa WCKaXKEHWU CKaHWMPOBaHWUS
NPOM3BOAMTCS MO TOYKaM pacTpa, KOopAuHATbl KOTOPbIX M3BECTHbI. Kak MUHUMYM OOSMKHbI
ObITb N3BECTHbI YeThIpe TOYKWU, OnNpeaenstowue yribl nnaHweTa.

Mpoueaypa KOPPEKTUPOBKM CO3OAET HOBbIN PacTp, Yribl KOTOPOro COBMAZAaoT C yrramu

nraHweTa, T.e. npoleaypa KOpPeKTUPOBKN 0bpe3aeT 0TCKaHMPOBaHHbIE, HO NULLHKE, NOSS.

21.12 MopenuposaHue CeTeM M TOMNONOrMYecKue sagaum Ha ceTax

Hapsgy ¢ obbliHeiIM agna TUC pasgeneHveM O6beKTOB Ha KOHTYpbI, JIOMaHble,
KOMOUVHMPOBaHHbIE KOHTYpPbI, KOMOUHMPOBaAHHbLIE fOMaHble, Zulu nogaepXuBaeT fMHENHO-

Y3/10BYIO TOMOJ10Irni0, 4YTO NO3BOJIAET MOOennpoBaTb MHXEHEPHbIE CETU.

Hapsigy ¢ o6bl4HbIM anst TIC pazgeneHnemM 06bEeKTOB Ha KOHTYpPbI, FTIOMaHble, CUMBOSbI,
Zulu nopmepXvBaeT  NIMHENHO-Y3MOBYKD TOMOJSOMMIO, YTO MO3BOMSET MOAENMPOBaThb
NHXEHepHble 1 apyrme ceTn. Tononorvdeckasl ceTeBas Mogenb npeacrasnsiet cobon rpad
ceTW, y3namum KOTOPOro SIBNSKTCA TOYeYHble OObeKTbl (KONoAubl, UCTOYHWKW, 3a4BVIKKW,
pyOunbHUKN, NepekpecTkn, notpebutenn n T.4.), a pebpamu rpada ABNATCA NMHENHbIE

00beKTbI (kabenu, TpybonpoBoab!, yHacTKM AOPOXKHOM CETU N T.4.).

Tononornyecknn  pepaktop  cosgaeTt MaTemMatTun4ecCckyro  MoAdeslb rpadpa cetu
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HernocpeaCcTBEHHO B npouecce BBoda (pucoBaHus) rpadudeckon nHdopmauun. cnonbays
MOZEernb CETU, MOXHO peLlaThb psig TOMOSMOrMYeCcknx 3aday, NoOMCK KpaTyamwiero nyTun, aHanma
CBSI3HOCTW, aHanu3 Komew, aHanu3 OTKMHYEHMI, MOUCK OTKIoYaloWmMX YCTPOWCTB U T.4.
MOXHO MEHATb COCTOSIHMS OOBLEKTOB (MEPEKMOYMEHUs) C MOCMeayWMM aBTOMaTUYECKUM
OGHOBMEHMEM COCTOSIHUSI BCEW CETU (Hanpumep, BKYEHUE/BLIKIOYEHNE  3a4BUXKKN
TpybonpoBoga) BbIMNOMHATL MOMCK  OTKMAKYaKLWMX YCTPOMUCTB  (hOpMMpPOBaHME  crinucka
OOBEKTOB, MMEKOLMX MPU3HAK «OTKIOYaKoLLEee YCTPOWCTBOY», MPWU OTKIOYEHUU KOTOPbIX
BblOpaHHbIN OOBLEKT TakkKe NEepeBOAUTCS B COCTOSIHME «OTKIHOYEH»), KpaTyauwmx nyTen
(HaxoauTb KpaTyYanLwmn NyTb NO CETU MEXAY BblIOPaHHLIMKU y3namm C Y4ETOM HanpaBneHuN
y4acTKOB), CBsI3aHHbIX OOBEKTOB (HAXOAUTCS MHOXECTBO OOBLEKTOB CETW, AOCTMKUMBIX W3
BblIOpaHHOro y3na ceTu, AOCTWXMMOCTb MOXET onpedendatbcs 6e3 ydyeta HanpasreHus
Yy4acTKOB, C Y4ETOM U NPOTUB HamnpaBneHWsi y4acTKOB), UCKaTb BCE KOfbLia CETU, B KOTOpblE

BXOOAT BCE BblOpaHHbIE OOBHEKTHI.

CeTb BBOAMTCA Kak COBOKYMHOCTb TMMOBbIX TOYEYHbIX OOBLEKTOB, COEAMHEHHbIX
TUMOBLIMA  JNIMHEVHBIMM  OObEeKTaMK1, WUMelLWMMK MNpU3HaK  «y4vacToky. WHdpopmaums o
TOMOMorMn hOPMUPYETCH aBTOMaTUYECKU - €CIN «MOTSIHYTb» 3a y3en Unn pebpo, cBsidaHHbIe
06bekTbl Takke nepemeltatoTcsi. O6bEKTbl CETU MOXHO OTKPENNSTb M 3aHOBO MPUKPENNSThb

APYT K ApYry OOHUM ABVKEHNEM MbILLKW.

Mogenb cetn Zulu siBnseTcss ocHoBoW ANt paboTbl MOAYNSA PacyYETOB MHXEHEPHbIX

ceten ZuluThermo.

21.13 WUHcrpymeHTanbHasa reouHcpopmaumoHHas cucrema NC Zulu

Mogynb ZuluThermo no3BonsieT co3gaTb pacyETHY MaTteMaTU4ecKyrd MOAEeMNb CeTw,
BbIMOMHUTL ~ MacnopTM3aumio  CeTW, M Ha OCHOBE CO3[aHHOM Mogenu pellatb
NHGOPMALMOHHbIE 3aJayn, 3a4adv TOMONOTMMYECKOr0 aHanmsa, U BbIMOMHATL Pa3finyHbIe

Tennorngpasiintdyeckmne pacyeThbl.

Pacquy noanexart TYMNUMKOBbIE W KOJibLUEBblE TenroBble CE€TU, B TOM 4uUCre C
NOBbLICUTETTbHbIMU HaCOCHbIMW CTaHUnAaAMn n apoccenmpyrowmmMmin yCTDOVICTBaMM,

pa6OTa|-OLIJ,l/Ie OT OAQHOIo NI HeCKOJ1bKMX NCTOYHUKOB.

lMporpamma npegycmaTpuBaeT TEMMOrMApaBnMYECcKUin pacyeT C MPUCOEAMHEHMEM K
ceTn nHauBMAyasnbHbIX TennoBbiX NyHKTOB (UTI) n ueHTpanbHbIX TennoBblX nyHkToB (LITTT)

NO HECKOJMbKUM AOECATKAMUN CXEMHbIX peUJeHMVI, NnpMMeHAeMbIX Ha TepPpUTopun Poccuw.
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PacueT cuctem TennocHabXeHUst MOXET NPON3BOAUTLCS C YYETOM YTEYEK U3 TEMOBON
CETU U CUCTEeM TennonoTpebneHns, a Takke TennoBbIX NoTepb B TpybonpoBodax TensioBow

ceTn.

PacyeT TennosbIx noTepb BeOeTcAd nmbéo no HOPMaTMBHbIM MNOTEPAM, nmbéo no

(*)aKTI/I'*-IGCKOMy COCTOAHUIO N30J1ALNNA.

Pac4yeTbl ZuluThermo moryT paboTaTb Kak B TECHOW UHTErpaumm ¢ reouHopMaLMoHHOM
cuctemon (B Bmae moaynsa pacwupenns TUC), Tak n B Buae oOTAenbHOM OMOnMoTeku

KOMMOHEHTOB, KOTOPbIE NMO3BOMSAIOT BbIMOMHATL pacyeTbl U3 NPUITOXEHWIA NONb30BaTENEN.
CocTaB 3agav:

e [OCTPOEHME pacyHETHOM MOAENN TEMSIOBOW CETY;

e nacnopTusauusa o6beKToB ceTu;

e Hanago4HbI pacyeT TEMOBOW CETH;

e [OBEPOYHbLIN pacyeT TEMNSOBOM CETU;

® KOHCTPYKTOPCKWU pacyeT TEMNSOBOU CETH;

e pacyeT Tpebyemon TemnepaTypbl Ha UCTOYHUKE;

e KOMMYTaUMOHHbIE 3afa4u;

e OCTPOEHUE MbE3OMETPUYECKOIO rpadmka;

e pacyeT HOpPMaTMBHbIX NOTEPb Tensa Yepes U3onsLuio.

MHcTpymeHTanbHas reonHgpopmaumoHHast cuctema NAC Zulu

2.1.14 TlMocTpoeHue pacyeTHOMU MoAernu TEenJIoBOM CeTn

Mpn pabote B reoMHOPMALMOHHON CUCTEME CETb AOCTATOYHO MPOCTO M BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKM UM no koopauHatam. [lpu atom cpasy copmmpyeTca
pacyeTHass mogernb. OcTaeTcs nuwb 3agaTh pacyeTHble napamMeTpbl OOBLEKTOB U HaaTb

KHOMMKY BbIMNMOJIHEHNA pacyeTa.

Matematnyeckass Mopenb CeTU Ans MNPOBEAeHUs TEennornapaBrvyeckux pacqeToB
npeacTaensieT cobow rpad, roe Ayramu, COeaVHSIIOWMMM  Y3Mbl, SIBMASOTCS  Y4acTKu

TpybonpoBoaos.

Yyactok usobpaxkaeTcs O4HOWM NMHUEN, HO MOXET O3HayaTb HECKOSIbKO COCTOSIHWNA,

3adaBaeMbIX pa3HbIMU peXMMaMn:
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Fesgmt] ———t——— ENDNYEH

Penxamal - - - OTHIIOMEH
Pesgma 3 ———ou— omamotes o0paTHBET

Fexam 4 OTEIHOMEH TI0 AR [IED

PﬂcyHOK 22- M306pa)KEHVIe HECKONbLKUX COCTOAHUM y4acTKOB, 3agaBaeMbIX pa3dHbIMU peXxXxuMmam

OTO BHewHee npeactaeneHne cetn. [lepeg HayanoM  pacyeTa  BHeLIHee
npeacTaBreHve ceTn, B 3aBUCUMOCTM OT TUMOB U PEXMMOB 3N1IEMEHTOB, COCTaBMSIOLLMX CETb,
npeobpasyeTca (KoampyeTcsl) BO BHYTPEHHEE MNpeacTaBfieHne, Nno KOTOPOMY M MPOBOAUTCS

pacyer.

rlpOCTbIM y3iOM B MOAesinm cHutaetTca nobon y3€en, 4bU CBOWCTBa creuuanbHO He
OroBoOpeEHb.LI. npOCTOVI y3eJ1 CITyXUT TOJIbKO ONnA COeUHEHUA YHaCTKOB. Taknmu y3namum and
MoadesNin ABNAKTCA TEnjioBble KaMepbl, OTBETBIIEHNA, CMeHbl AOMaMeTpoB, CMEeHa TuMna

NPOoKIagkn nnn tuna n3onduumm n T1.4.

Bo BHyTpeHHeVI KOOMPOBKE Takue y3ribl npespallarnTcd B ABa y3na, O4AuH B nogaroLliem
pr6OI'IpOBO,D,e, /J,pyr0|7| B O6paTHOM. B kaxxgom y3ne MOXHO 3adaTb CIB BOAbl N3 NodaroLliero

n/vinn n3 obpatHoro TpybonpoBoaos.

MoTpebutenb TEMNOBOM SHEPrUM XapaKTepusyeTcs pacyeTHbIMM Harpy3kamu Ha
CUCTEMY OTOMMEHUS!, CUCTEMY BEHTUMSILMM U CUCTEMY TOPSiYEro BOOOCHAGXKEHUS W
pacyeTHbIMIU TeMnepaTypamn Ha BxoAe, BbIXoAe NOTPebuTens, N pacyeTHOW TeMnepaTypoi

BHYTPEHHEro Bo3ayxa.

B ogHonvHenMHoMm npeacTaBneHMM NoTpedutens — 3TO Y3MOBOW 3MIEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TOMbKO C OAHUM Y4aCTKOM.

BHyTpeHHsi koaupoBKa MOTPEOWUTENs CyLWECTBEHHO 3aBUCUT OT €r0  CXeMbl
NPUCOEANHEHMST K TennoBo ceTn. Cxembl MoryT ObiTb 3neBaTopHble, C HACOCHbIM
CMELLEHVEM, C HE3ABMCUMbIM NPUCOeOMHEHNEM, C OTKPbITbIM UMK 3aKPbITbIM OTOOPOM BOAbI
Ha BC, ¢ perynstopamu TemnepaTypbl, OTOMNEHNUs, pacxoda U T.4. Ha AaHHbIn MOMEHT B

pacrnopsikeHun nonb3oBaTens 50 cxeM NpUcoeanHEHUs] NOTPeGUTENe.

Ecnu B 3gaHMM HECKOSbKO Y3roB BBOAA, TO OOBLEKTOM «MOTPEOUTENBY MOXHO OnMMcaTb
Kakabli BBOA. B Toxe BpemMsi Kak ogvH NoTpebuTenb MOXHO onucaTb Lenblid KBapTan unm

3aBof, 3a[aB Ans Takoro noTpedutens oGo0LLEHHbIE TENMOBbLIE HArpy3Ku.

O600LWeHHbIN noTpebuTenb — 3TO y3eN, Ha KOTOPOM Harpy3ka 3agaetcs nmbo
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noTpebnsiemMbiM pacxofoM, nNMbo pacxod oGycroBreH 3aaaHHbIM CONPOTMBIIEHNEM Y3na.

Takon obbekT yaobHO MCnonb3oBaTb, Korga BO3HMKAET HEOOXOOUMOCTb paccyuTaTb
rmapaBnuky cetm 6e3 uHopMauum O TEMNMoOBbIX Harpy3kax WM KOHKPETHbIX CXemax
npucoeavHeHnss notTpebutenen K TennoBon cetn. Hanpumep, npu pacyete mMarmctpanbHbIX
ceTen nHdopmMauumn O KBapTalbHbIX CETAX MOXET He ObITb, @ ANA OLEHKN NOTepb Hanopa B
MarucTpansix [OocTaTovyHO 3ajaTb OO0O0OLUEHHble pacxodbl B TOYKax MNpUCoeauHeHUs

KBapTasrioB K MarnMcTpansHon ceTu.

B ogHonvHenHom n3obpaxkeHun He TpebyeTca noaknoyatb 0606LEeHHbIN NOTpebuTenb
Ha OTAeNbHOM OTBOASLLEM y4acTKe, Kak B Crnyvae npoctoro notpedutens. To ecTb B 3TOT
y3es MOXeT BXOAUTb W/UnK BbIXOAWTb N0B0e KONMYEeCTBO YHaCTKOB. OTO NO3BOMSET ObICTPO U

yﬂ,O6HO, C MUMHMUMaAJ1bHbIM KOJIN4ECTBOM UCXOOHbIX AAHHbIX.

I
. ¢ o

HMCTOUHMEK OGoGLWEeHHBIE NOTpeSHTeNH

PucyHok 2.3 - O606LUeHHbIN noTpebutens

LTI — aTo ys3en OOMOMHUTENBLHOrO perynupoBaHus W pacnpedeneHna TensoBown
aHeprun. Hanmnymne Takoro ysna nogpasymMeBaeT, YTO 3a HUM HaxoauTCsl TynmMKoBasi CeTb, C
nHameuayanbHeiMy notpedutenamn. B LITIT MoxeT BXOAUTb TOMbKO OAWH Y4aCTOK U TOSbKO
OOWH y4acTOK MOXeET BbIXoauTb. [pnyem BXOASALLMIN y4aCTOK MAET CO CTOPOHbI MarucTpanu, a
BbIXOAALUMA Y4aCTOK BEOET K KOHEYHbIM notpebutenam. BHyTpeHHss koguposka LTI
3aBUCUT OT €ro CxXembl NPUCOEOMHEHUS K TEMMOBOW CeTU. JTO MOXET ObITb rpynnoBou
aneBaTop, rpynnoBOM HAaCOC CMELLEHUS!, HE3aBUCMMOE MOAKITHYEHME rpynnbl NoTpeduTenen,
Gonnepbl Ha BC n T1.4. Ha gaHHbIN MOMEHT B pacnopsbkeHun nonb3oBatensa 41 cxema

npucoeguHenna LTI,

)

LUTn-1

MarueTpans
r
r
r
r

O

PucyHok 2.4 - LITN
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lMepembluka nO3BOSMSIET CMOAENUPOBATL YYaCTOK, COEAMHSIOWMW  noJaloWwmnn  wu

obpaTHbIn TpybonpoBoabl. B 3TOT y3en MoxeT BXoauTb W/nnn BbIXoaUTb Noboe Konm4ectso
Y4aCTKOB.

PucyHok 2.5 — lNepemMbiyka

Tak kaKk nepemMbldka B OOHONMMHEMHOM M300paXkeHWM MpeacTaBrieHa y3nom, To Ans
MOJENUPOBaHNA COEOUHEHUS1 MeXay noJalowmum TpyOonpoBOAOM OOHOMO YyyacTka W
obpaTHbIM TPyGONPOBOAOM APYroro y4yacTka OAHOMo 3fiEMeHTa «NepeMblYKka» HEeAOCTaTOYHO.

lMoHagobATCA elle ABa ydacTka: O4MH TOMbKO NoAatoLLmMi, OPYron - TONbLKO 0BpaTHbLIN.

PucyHok 2.6 - CoeanHeHve Mexay nogarowmm TpyGonpoBogOM OAHOIo yHacTka u o6paTHbIM TpyGonposogom
OpYroro y4actka

HacocHasa ctaHumsa B OOHOMMHENHOM M300pakeHun npeacraBnseTca ogHum ysrom. B
3aBMCUMMOCTM OT Tabnu4HbIX NapamMeTpoB 3TOr0 y3ra HacoC MOXET ObiTb YCTaHOBMEH Ha
nogatowemM nnn obpatHom TpybonpoBoae, NnMbo Ha oboux TpybonpoBogax OAHOBPEMEHHO.
[na 3agaHnsa HanpaeneHns AeNCTBUSA HAacoca B 3TOT y3er TOMbKO OAWH y4acToK 06s13aTenbHO

OOJIMKeH BXOOUTb 1 TOJIbKO OANH YH4aCTOK OOJTKEH BbIXOOUTb.
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OO0

B

PucyHok 2.7 - HacocHas ctaHuus

Hacoc moxHO mopenupoBaTb Asymsi criocobamu: nubo kak maeanbHoe YCTPOMCTBO,
KOTOpOE U3MEHSIET AaBreHne B TpyboNpoBoae Ha 3a4aHHy0 BENUYMHY, MO0 KakK YCTPOWMCTBO,

paboTatoLLee C y4eTOM pearbHO HarnopHO-PaCXOAHOWM XapaKTePUCTMKN KOHKPETHOroO Hacoca.

B nepBom crnyyae npocTo 3adaeTcsl 3HaueHue Hamopa Hacoca Ha nogatoLlem u/mnm
obpaTHOoM Tpybonposoge. Ecnv 3HavyeHne Hanopa Ha O4HOM M3 TPYOOMNPOBOAOB PABHO HYIIHO,
TO Hacoc Ha aToM TpybonpoBoae OTCyTCTBYET. ECnn 3HayeHne Hanopa oTpuuaTensHo, TO 3TO

03HayaeT, YTo Hacoc paboTaeT HaBCTPeYY BXOASLLEMY B HETO Y4acTKy.
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SD_I 40
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PucyHok 2.8 - Nbe3omeTpuyeckue rpadpmkm

Ha pUCyHKEe BUOHO, KaK pa3rn4yHble HanpaBii€eHNA y4aCcTKoB, BXOOALWMX U BbIXOOALLNX U3
Hacoca B CoOYeTaHMn C pa3HbiIMM 3HakaMn Hanopa, BJIMAKT Ha pe3ynbTaT pacyeTa,

OTOOpakeHHbIN Ha NbE30METPUYECKMX rpadhmKaXx.

Korga 3agaetcsa TOMbKO 3Ha4YeHMe Haropa Ha Hacoce, OHO OCTaeTCA HEM3MEHHbLIM He

3aBMCMMO OT npoxogsALlero 4yepes3 HacocC pacxoaa.

Ecnn Mogenuposath paboTy Hacoca ¢ yyeToMm ero QH xapakTepucTuku, To crneayet

3afaTb pacxodbl 1 Hanopbl Ha rpaHuLax paboven 3oHbI Hacoca.
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Hmax —

Hmin ‘\\

Gmin Gmasx

PucyHok 2.9 - HanopHo-pacxoaHas xapakTepucTyka Hacoca

Mo 3agaHHBIM ABYM TO4YKaM onpegensieTca napabona ¢ MakCMMymMOM Ha OCU AaBIEeHUN,
MO KOTOPOW pacyeT 1 ByaeT onpeaensTb Hanop Hacoca B 3aBMCUMMOCTM OT pacxoga. Cneayet
OTMETUTb, YTO XapaKTepuUCTUKa, 3adaBaeMasi Takum o0Opa3om, MOXET OTnm4yaTbesl OT
peanbHOM XapakTEpPUCTUKM Hacoca, HO B npedenax paboyven obrnactm obe xapakTepuCTUKK

npakTn4eck coBrnagatot.

[N onucaHns HECKOMbKMX NapannenbHo paboTatoLmx HaCOCOB A0CTaTOYHO 3a4aTb MX
KONMMYECTBO, M pe3ynbTUpyloLlas xapaktepuctuka OyaeT onpederneHa npu  pacyeTe

aABTOMAaTU4ECKU.

Tak kak Hanopbl Ha rpaHuuax paboden obnactu Hacoca GepyTca K3 cnpaBoYHMKA Y
BCerga MonoXUTENbHbI, TO HanpaBneHne AOeNCTBUS Takoro Hacoca OyaeT onpenensitbes

TOJIbKO HarnpaBiieHneM BXoadLlero B y3ers y4acTka.

[poccenupytoLlime yCTporcTBa B OOHONMMHENHOM NpeacTaBneHun SBAsTCS y3rnamu, HO
BO BHYTPEHHEN KOAMPOBKE — 3TO AOMNOSHUTENbHbLIE YHaCTKM C NMOCTOAHHBIM Ui NEPEMEHHBLIM
conpoTtuBrieHvem. B gpoccenupyrowmn ysen obszaTenbHO OOIMKEH BXOAUTb TOMbKO OAWH

Y4HacCTOK, U TONbKO OAWH y4aCTOK 13 y35ia OOJPKEH BbIXOOAUTb.

Ha nogamwem mnpySconpofoge Sreg
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PucyHok 2.10 - [lpoccenupyiolume ycTpomcTBa
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C TOYkM 3peHnsa mopenu gpoccenbHas warba 3aTo UKCUPOBAHHOE COMPOTUBIEHME,
onpegenaemMoe AnaMeTpoM Larnbbl, KOTOPOe MOXHO YCTaHaBNMBATb KakK Ha NnodaroLLeM, Tak u
Ha obpaTHom TpybonpoBoae. Tak kak 3TO HeperynMpyemMoe COnpoTUBIEHWE, TO BenuyunHa

racyMoro LLanboii Harnopa 3aBUCKT OT KBagpaTa, NPOXOASALLEro Yepes Lwarby pacxoaa.

Ha puUCyHKE BUOHO, KaK MEHAKTCA NoTepun Ha Lwanbe, yCTaHOBJ'IeHHO|7| Ha nogarwLliem

TpyGonpoBoae, Npy yBeNMYeHnn pacxoda Yepes Hee B [Ba pasa.
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PucyHok 2.11 - ipoccenbHas wainba

Perynatop [aBneHuss - YCTPOWCTBO C MNEPEeMEHHbIM COMPOTUBIIEHMEM, KOTOpOe
No3BOSSIET MNOAdepXUBaTb 3afaHHOE [faBrieHne B TpybonpoBoge B onpedesieHHOM
ananasoHe WM3MeHeHUst pacxoda. Perynstop OaBrneHusi MOXET yCTaHaBnMBaTbCsl Kak Ha

nogarowiem, Tak n Ha obpaTtHom TpybonpoBoae.
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PucyHok 2.12 - PerynsiTop aaBneHus
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Ha pucyHke nokasaHo, YTO Npuv yBenMYeHUW B [Ba pas3a pacxoda Yepes perynstop,
YCTaHOBIEHHbIN B 0OpaTHOM TpyGonpoBoae, AaBrieHne B perynMpyemMoM y3srie octaeTcst

NOCTOAHHbIM.

BennusHa conpoTuBREHUs perynsitopa  MOXeT W3MEHSITbC B npedenax ot
GEeCKOHEYHOCTN [0 COMPOTUBIIEHMS MOSTHOCTbIO OTKPbITOro perynstopa. Ecnu ycnosust
paboTbl CETU 3aCTaBNSAOT PEryNsiTOP MOSIHOCTHIO OTKPbLITLCS, TO OH HaYMHaeT paboTaTb Kak

Heperynupyemblii 4pOCCENUPYIOLLINA y3en.

PaboTta perynatopa pacnojiaraémoro Hanopa aHaliorm4Ha pa60Te peryndaropa
AaBlieHusA, TOJNIbKO B 3TOM Crlydae peryndatop crapaeTcA AepiKaTb NOCTOSAHHOM 3afjaHHYHO

BEMUYMHY pacrofiaraeMoro Haropa.

Perynatop pacxoga — 3T0 y3en C NepeMeHHbIM COMPOTUBINEHNEM, KOTOPOE MO3BOMNSET

noaaep>XXmBatb NOCTOAHHbIM 3alaHHOE 3Ha4YeHUe NpoxoadLlero 4epes peryndatop pacxona.

Perynatop MOXHO YcTaHaBnMBaTb Kak Ha MoJallleM, Tak U Ha obpaTHoM
Tpy6onpoeoge. K pabote perynatopa pacxoda MOXHO OTHECTUM BCe Cka3aHHOe Mpo

perynstopbl AaBeHusI.

2.2 MacnopTnsaumsa o6bLEKTOB CUCTEeMbI TernsiocHabXxeHun

MacnopTnsaumsa o6bEKTOB cUCTEMBI TenocHabxeHns B cpeae ZuluGIS — ato npouecc
cucTemMatmsaumMm M CTPYKTYPUPOBAHHOTO XpPaHEHWsl OaHHbIX 00 3nemeHTax CUCTEMbI C KX

I'IpOCTpaHCTBeHHOIZ I'IpMBFI3KOI?1 Ha KapTe.
B paMKax CXemMbl TennocHabxeHns nacnopTnU3NpyrTca criegyroLime 00BbeKTbI:

® UCTOYHUKW TennocHabxeHus (kotenbHble, TOLL);

e y4yaCTKM TENmoBbIX ceTen (nogarowme n obpartHble TpybonpoBoapl);

e HaACOCHble CTaHUMu;

e TENnoBble KaMepbl U LeHTparnbHble Tennosble NyHKTbl (LITT);

e VHAMBWMAOYyanbHble Tennosble NyHKTbl (UTI);

e noTpebuTenn TennoBon 3HePrnn (Kurble, 0bLLEeCTBEHHbIE, MPOMbILLSIEHHbIE
30aHus);

e 3arnopHo-perynvpyoLas apMaTtypa u gpyrue arneMeHTbl MHpacTpyKTypbl.
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2.3 MacnopTtusaums 7 onucaHue pacuyeTHbIX epuHuL,
TeppuUTOpManbHOro AerieHMnA

MporpammHbIn kKomnneke ZuluGIS nmeeTca BO3MOXHOCTb NMPOBOAUTL NAcnopTM3aLmio 1
onucaHue pacvETHbIX eauHUL, TeppuUTopuanbHoOro genexus. [na nacnoptusauum 1 onmcaHmns
PACYETHbIX €eOuHWUL, TeppuTopuarnbHOroO AeneHust COo3daéTcs oTaenbHbi  cron. Cron

PaCYETHbIX eQNHULL HY>KEH Ansi TOro, YTOoObI:

e oTobpaxaTb Ha KapTe rpaHnLbl TeppUTOpUarnbHbIX eAVHUL, (PaioHOB, KBapTaros,
30H U T.A.);

e yCTaHaBNMBaTb OOHO3HAYHYK CBA3b Mexay kapTorpaduyeckumy obbektamun u
NX aTpMOyTMBHLIMK XapakTepPUCTUKaMK (nacrnopTamm);

e XpaHWUTb reoMeTpuro 06BHLEKTOB N 06ecnevmBaTh UX NPOCTPAHCTBEHHYHO NPUBSA3KY;

e BbIMOMHATb PacY€Tbl U aHANM3 AAHHbIX C MPUBSA3KON K KOHKPETHOW TEPPUTOPUM
(Harpyska Ha ceTu, NIOTHOCTb HaceneHus u np.);

e OrnepaTMBHO BHOCUTb U3MEHEHMS B CTPYKTYPY TEPPUTOPUANbHOMO AENeHUst npu

0OHOBNEHUM AAHHbIX.

24 MmapaBnuuyeckun pacuyeTr TensnoBbiX ceterm mobom creneHm
3aKOoJbLOBAHHOCTU, B TOM YMCIIE NrMAPaABNNYECKMIA pacueT npm
COBMECTHOM pabore HEeCKONbKMX MCTOYHUKOB TEensioBoMn
3Heprum Ha eguHYIO TENnmnoBylO CeTb

MmapaBnnyeckMn pacyéT TensnoBbIX CETEN — 3TO OnpeaerieHne napameTpoB paboThl
CMUCTEMbI, TaKUX KaK [aBrieHMe, CKOPOCTb MOTOKa W noTepu OaeneHusi, anst obecneyeHus
ontumanbHon akcnnyataumm. OH ocobeHHO BaxeH Aansa ceterM obon  cTeneHu
3aKONbLOBAHHOCTK, @ TaKkKe MNPW COBMECTHOM paboTe HECKONbKMX WUCTOYHWKOB TEMNoBOM

SHEPIrmn Ha egunHyro CeTb.

'MopaBnuyeckne pacyétbl TEMMOBLIX CETEN CYLLECTBYHLUMX MMOPABIINYECKUX PEXNMOB
npeacraeneHbl B AokymeHTe «OOOCHOBbIBaKOLWME MaTepuanbl K cxeme TennocHabXeHus
ropogckoro okpyra PedtuHcknin Cseppgrnosckon obrnactu Ha nepuog ao 2038 ropa
(aktyanmsauma Ha 2027 rog). nasa 1. CyuwecTBylollee nonoXeHne B cepe
npou3BoacTBa, nepejayn W notpebneHus  TENNOBOWM  3HepruM  Ons  uenen
TennocHabxeHnus. Mpunoxenne 4. CyllecTByrOWME TMOPABANYECKNE PEXMMbI TEMOBLIX
ceteny (wmdgp 6509567.0M-INCT.001.004).
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'MopaBnuyeckne pacyéTbl TENMOBLIX CETEN MEePCNEKTUBHBLIX MMOPaBIINYECKUX PEXUMOB
npeacraerneHbl B JOkyMeHTe «OO6o0CHOBbIBalOLWME MaTepuarnbl K cxemMe TennocHabXeHus
ropogckoro okpyra PedTtuHcknin Csepanosckon obnactu Ha nepuog ao 2038 ropa
(aktyarmsauma Ha 2027 rop). nasa 4. CyuwecTBylowmne M nepcrnekTuBHble GanaHchbl
TENnoOBON MOLLHOCTM MCTOYHNKOB TEMSIOBOW 3HEPTUN N TENSIOBOKW Harpy3ku notpebutenen.
MpunoxeHune 1. lMepCnekTUBHbIE TMAPABANYECKME PEXUMbI TENMOBLIX ceTeny (wndp
65409567.0M-CT.004.001).

241 Hanapo4yHbIX pac4yeT TensioBom cetm

Llenbto Hanago4vHoro pacyeta saBnseTtcs obecrneyeHve noTpedbuTtenen pacyeTHbIM
KONMYeCTBOM BOAbI M TENNOBOW 3Heprun. B pesynbtaTe pacyeTa ocylwiecTBnseTcs nondop
aMneBaTtopoB W MX conerl, MPOU3BOAUTCA pacyeT CMeCUTESbHbIX W OPOCCENUPYHOLLMX
YCTPOWCTB, OMNpeaensieTca KOnM4yecTBO M MECTO YCTaHOBKM ApoccenbHbiX wanb. Pacuer
MOXET MNPOU3BOAMTLCA MPU U3BECTHOM pacrioflaraeMoOM Hamnope Ha WCTOYHUKE U ero

aBTOMaTn4eCkoM no,u,6ope B Cllydae, eCl 3alaHHOro Haropa HeoCTaTo4HO.

B pesynbrate pacuyeta onpeaensitoTcs pacxodbl M NoTepu Harnopa B TpybonpoBogax,
HaMopbl B y3rax ceTy, B TOM YMCIe pacriofniaraeMble Harnopbl y noTpebuTenen, TeMnepartypa
TENNOHOCUTENS B y3nax ceTu (Npu y4eTe TennoBbIX NOTePb), BENMYMHA M30LITOYHOrO Hanopa

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

[poccenupoBaHne WM30bLITOYHBbIX HanopoB Ha abOHEHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLLIO COMeNl 3neBaTopoB W ApoccenbHbiX Wwanb. [poccenbHble wanbbl nepeq
abOHEHTCKMMM BBOAaMM YCTaHaBMMBAKOTCA aBTOMaTU4YECKM Ha nogarowem, obpaTtHOM mnm
oboux TpybonpoBoAax B 3aBUCMMOCTM OT HEOBXoOUMOro And CUCTEMbl MMOPaBINYECKOrO
pexuma. MNpn paboTe HECKOMbKMX UCTOYHMKOB Ha OAHY CeTb OnpeaensieTcs pacnpenenenne
BOAb! M TEMMOBOW SHEPTUN MEXAY UCTOYHMKamW. [oasoantcs GanaHc No Boge 1 OTNyLLEHHOM
TENSIOBON 3HEPrMen Mexay MCTOYHMKOM M notpebutensmn. OnpegenstoTca notpedbutenu m
COOTBETCTBYIOLLMA MM WCTOYHMK, OT KOTOPOro [AaHHble noTpebutenu nosnyyaroT Bogy W

TENOBYIO SHEPIuto.
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24.2 MoBepouHbLIN pacuyeT TenJsiIoBom Cetm

Llenblo noBepoyHOro pacdeta sBNAeTcs onpegeneHve (akTUYeckMx pacxonoB
TEeNroHOCUTENSA Ha YyyacTkax TennoBol cCeTu U y notpebutenen, a Takke KoOnNuyecTse
TENSIOBOM 3HEPrun, nory4yaemon notpebutenem npu 3afaHHOM Temrnepatype BoAbl B

nogaroiem pr60|'|pOBO,D,e 1 pacnonaraemom Harnope Ha UCTOYHUKE.

Co3gaHHas MaTemaTtudeckas MMUTaUMOHHAs MoAerb CUCTEMbl  TennocHabXeHus,
cnyxallas Ans peLleHrsi NoBepPOYHONM 3aaayum, NO3BOMSET aHanNM3npoBaTh rMapaBINYeckuin n
TENMOBON peXxuM paboTbl CUCTEMbI, @ Takke MPOrHO3MpPOBaTb W3MEHEeHWe Temneparypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenei. PacyeTbl MOryT NPOBOAMTLCS NPU  PasnUYHbIX
NCXOAOHbIX AaHHbIX, B TOM YMCIe aBapUiHbIX CUTyaLUsIX, Hanpumep, OTKIMIOYEHUN OTAENbHbIX
y4acTKOB TEMNSIOBOW CeTW, nepefayy BoAbl M TEMnoBOW 3HEPrMM OT OAHOTO WMCTOMHMKA K

ApYromy no ogHoMy 13 Tpy6onpoBoOAOB U T.4.

B pesynbTate pacyeTa onpedenstoTcs pacxodbl U NoTepu Haropa B TpybonpoBoaax,
Hanopbl B y3rax ceTh, B TOM YMCre pacrnonaraeMble Hanopbl y noTpebutenen, Temnepartypa
TENMoHoCUTENs B y3nax ceTtu (Mpy y4eTe TenroBbiX MOTEpb), TeMNepaTypbl BHYTPEHHEro
Bo3ayxa Yy noTpebutenen, pacxodbl M TemnepaTypbl BoAbl HA BXOAE M BbIXOAE B KaXKayHo
cuctemy Tennonotpebnenus. [Mpu paboTe HECKONbKMX WCTOMHUMKOB Ha OdHY CeTb
onpeaensieTcs pacnpeaeneHe Boabl U TEMNMOBOM 3HEPrM Mexay UCToYHUKaMu. MoasoanTes
GanaHc no Bode W OTMyLLEHHOW TEMOBOW 3HEprnen Mexzay UCTOYHMKOM WM NoTpebuTensMu.
Onpepensitotcs NOTPeOUTENNM U COOTBETCTBYHOLLMA MM WCTOYHUK, OT KOTOPOrO AaHHble

I'IOTpe6I/ITeJ'II/I nony4yaroT BOAY 1 TEMJIOBYHO SHEPIUIO.

24.3 KoHCTpyKTOpCKMM pacueT TensioBom cetm

Llenblo KOHCTPYKTOPCKOro pacyeTa SIBMNSieTCs onpeaerieHe AMaMeTpoB TpybonpoBoaoB
TYMUKOBOWA M KOMNbLEBOW TEMMOBOW CETW MPY MPOMycke MO HUM PacYeTHbIX PacxodoB Mpu

3ajaHHOM (MM HEU3BECTHOM) pacrofiaraeMoM Harnope Ha UCTOYHUKE.

[aHHasa 3agada MOXET ObITb MCMONb30BaHa NPW Bbldaye paspeLlleHnst Ha NOAKIYeHne
notTpebutenen K TENIOBOM CETWU, TaK Kak B KA4YECTBE MCTOYHMKA MOXET BbICTynaTb fo0OoN
y3€en cucTembl TENMOCHaAbXeHUs, Hanpumep Tennoeasa kamepa. [Ansa 6onee rmbkoro pelueHns
AaHHOM 3aJayn npegycMoTpeHa BO3MOXHOCTb W3MEHEHMSI CKOPOCTM ABWXKEHUS BoAbl MO

y4acCTKam TENNOBOW CETU, YTO npmnBoanT K UISAMEHEHUIO AnamMeTpOoB pr6OI'IpOBO,EI,a, a 3HA4YnUT "
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pacnonaraemMoro Hamnopa B TOYKe NogKrio4eHnA.

B pesynbtate pacyeTta onpedenstoTcs AOMameTpbl TpyOOnpoBOAOB TEMMOBOW CETW,
pacrnonaraemblii Harmop B TOYKe MOOKMIOYEHUS!, pPacxXodbl, MOTEPU Hamopa M CKOPOCTU

OBUXEHUA BOObl HA y4aCTKax CETU, pacnosiaraéMble Hanopbl Ha n0Tpe6|/|Ten;|x.

2.5 MopenuposaHue BCeX BUOOB nepexrno4YeHun,
OCYLUeCTBNAeMbIX B TemNnmnoOBbIX CeTAX, B TOM 4ucne
NepexKsiioueHUM TenroBbIX HAarpy30K MeXay MCTOYHMKaMm
TEennoBoMu 3Heprum

MporpammHoe obecneyeHne Zulu No3BoNsieT MOAENMPOBaTL BCE BUAbI NEPEKITHOYEHNN B
TeNmnoBbIX CEeTsIX, BKMYas nepepacrnpeneneHne TEMMOBbIX Harpy3oK Mexay WCTOYHUKaMM
TENnmnoBon aHeprun. ATo AOCTUraeTcsa 3a CYET aBTOMATUYECKOro OTCIEXMBAHMS COCTOSIHMS
3anopHO-perynnpyoLwen apmMaTypbl, HACOCHbIX arperatoB U ApPYrmx 3f1EMEHTOB CUCTEMbI B
0as3e JaHHbIX.

Mpn nobGOM nNepekntoyeHMn B CXeMe TenroBOW CeTM Mporpamma aBTOMaTUYECKU
BbIMNOMHSAET TMAPaBAMYECKUA pacy€T, 4TO MO3BOMsieT B OGO MOMEHT BPEMEHU BUOETb
aKTyanbHbI TMOPABIMYECKUA PEXWUM, COOTBETCTBYIOLMA TEKYLLEMY COCTOSIHUIO BCEW
COBOKYMHOCTU 3fIeMeHTOB ceTu. [lepekntoyeHnss MoryT ObiTb Kak OAMHOYHBbIMW, TaK W

rpynnoBbIMy1 — Ans No6oi BbIGpaHHOM COBOKYMHOCTM NEepPeKioYaeMbIX 31eMEHTOB.

2.6 Pacuer 6anaHCoOB TEeNnJioOBOM 3HEpPrMM Mo MCTOYHMUKaM
TEensiIoBOM 3HEepPrum u Nno TepputTopmanbHOMYy NPU3HaKy

PesynbTaTthl pacyeta npeacrtaeneHbl B okymeHTe «OB0OCHOBbLIBaOWME MaTepuansl K
cxeme TennocHabxeHnst ropogckoro okpyra PedtuHckun Ceepanosckor obnactu Ha
nepmog no 2038 roga (aktyanmsaums Ha 2027 rog). nasa 4. CyuwecTtByowme wu
nepcneKkTMBHble 6anaHcbl TEMOBOM MOLLHOCTM MCTOYHUKOB TEMSIOBOW SHEPTUN U TEMSIOBOW
Harpyskun notpebutenen» (Lwmdgp 65409567.0M-NCT.004.000).

2.7 Pacuer norepb TEnNyIOBOM 3HEpPrMM 4Yepes U3onNAuUMIO M C
yTeykamMmm TennoHocuTens

Llel'lbI'O JaHHOIro pacyeTta 4ABldeTcd onpepeneHne HOPMaTUBHbIX TEMoBbIX MOTEPb
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yepes M3oMnAumio TPYGONpPOBOIOB.

OCHOBHblE XapaKTepuUCTMKM pacyéTa:

NTOroBble nokasaTtesnn PopMUpYOTCS Kak CyMMapHble 3a rof;

AaHHble NPeACTaBNATCSA C pa3dbuBKOM MO MecsiuaMm — ONs Kaxgoro mecsaua
ykasblBaeTcst 06bEM NOTEpPb;

npu pacdeéte BO3MOXHO MPUMEHEHME MOMPaBOYHbIX  KO3(PPULMEHTOB,
KOPPEKTUPYIOLMX HOPMbl TENSIOBbIX MOTEPb C YYETOM KOHKPETHbLIX YCIOBUNA

SKCrIyatauunn.

BapuvaHTbl aHanusa pesynbLTaTos:

¢0000LWEHHbIE OaHHbIE MO BCEW TENnoBOW ceTu - obliaa KapTuHa noTepb B
CUCTEME,;

efJeTanmM3aumsa Mo WCTOMHWKAM TEMSOBOW  3HEprum OLUeHKa noTepb
NPUMEHUTENBHO K Kaxxaon koTenbHon, TOLU n T.4.;
efeTanun3aums no LeHTpanbHbIiM TennoBbiM nyHkTam (LITT1) — aHanu3 notepb Ha

YpoOBHE OTAESIbHbIX Y3I10B pacrnpeneneHusa Tenna.

PesynbTaThl pacyéta MOXHO akcnopTupoBaTth B oopmate MS Excel.

=)- Tennoean ceTe

). KoTensnan Me 1
L UTA -1
L UTR -1 [TEC)
~UTn-2
L UTN-2(MBE)

Mecay,

Peepane
Mapr
Anpens
hair
HioHe
Wiane
ABrycT
CeHTatpe
OkTatips
Hostpe
Iekatipe

Wroro:

e s T e e e e e e e e e e e e |
=]
=
=1

744 D:D
74400
72000
4400
720 00

744 00

AAA

padik. CpeaHeronoesie

Tue [-30.0 Teo (350 The |55 TrpyHr 1.0

Thog [150.0 Tes 200 Tnog 2.0 Tnogs |10.0
Tobp oo Toép 43.0

MonpaEouHER KO3 $EHLHEHT HE HOPME! TEMNOBLIX NOTEPE
Pyccrkue saronoexku B oTHeTe
Tron | Tofip | Twe | Gnoa Mkan| Qotp Mkan| Gyr_noa 1 | Oyr_nog .| Gyr_otp T
1045 549 B0 4329 185.5 264.4 227 270.2
00 00 50 00 0o oo 0.0 oo
150.0 70.0 00 4339 214.3 2321 283 242.4
00 00 00 00 0o 0o 0.0 oo
770 450 00 37T 1601 268.0 18.4 2713
00 00 00 0o 0o 0o 0n oo
770 450 00 3B1E 155.0 2593 178 2625
E00 00 00 00 0o oo 0.0 oo
770450 00 3FIT 160.1 268.0 18.4 271.3
00 00 00 00 0o 0o 0.0 oo
770 450 00 3616 155.0 2593 178 2625
00 00 00 0o 0o 0o 0n oo
70 450 00 37T 1601 268.0 184 2713
E00 00 00 00 0o oo 0.0 oo
770 450 00 3FIT 160.1 268.0 18.4 271.3
00 00 00 00 0o oo 0.0 oo
770 450 00 3616 155.0 2593 178 2625
00 00 00 0o 0o 0o 0n oo
770 450 D00 3F3T 160.1 2680 184 2713
E00 00 00 00 0o oo 0.0 oo
770 450 00 3616 155.0 2533 178 2625
00 00 00 00 0o oo 0.0 oo
70 450 00 37T 1601 268.0 184 2713
00 00 00 0o 0o 0o 0n oo
4621.2 19805 31414 2330 31904

Pacuer notepe CoxpaHute
Oruer

() CyrmapHsle Mo NOLCETH

() Mo aarHomMy ysny

B nagensuer:

[Bre Bnagensue]

Oyr_ofip .| Gyr_nor T | Qyr_nor
136 198.7 1.6
0.0 0.0 0.0
16.1 179.4 128
n.o oo n.o
122 198.7 101
0.0 0o 0.0
1.8 192.3 9.8
0.0 0.0 0.0
122 138.7 101
n.o oo n.o
1.8 192.3 98
0.0 0o 0.0
122 198.7 101
0.0 0.0 0.0
122 138.7 101
0.0 0.0 0.0
1.8 192.3 98
0.0 0o 0.0
122 1987 101
0.0 0.0 0.0
1.8 152.3 9.8
0.0 0.0 0.0
122 198.7 101
0.0 0.0 0.0
150.2 23392 124 3

PucyHok 2.13 — PacuyeT HopMaTUBHbIX NOTEPb TEMNna Yepes U3onsuuio
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2.8 PacueTt nokasarenem Hage>XXHoOCTMU TennocHabxeHus

Llenbto pacyeTa HageXHOCTU SABMNSETCH OLEHKa CNOCOBHOCTM TEMMOBbIX CETEN HAOEXHO
obecneyrBaTtb B Te4eHVe 3alaHHOro BpeMeHn TpebyemMble pexunmbl, napaMmeTpbl 1 Ka4yecTBO
TennocHabxeHnsa Kaxxgoro notpebutens. Pacyet no3sonset o60cHOBaTb HEOOBXOANUMOCTb U
9P HEKTUBHOCTb MEPOMPUSTAIA, MOBbILLAOLLMX HAOEXHOCTb CUCTEMbI TEMNSIOCHABXEHWS.

OueHka HageXxHOCTU TENMoBbIX CeTel OCYyLLEeCTBRSETCs Mo pesynbTaTtamM CpaBHEHWUS
pacyeTHbIX 3HaYeHW Mokasatenen HageXHOCTU C HOPMUPOBAHHLIMW 3HAYEHUSIMU  3TUX
nokasaternen B cootBeTcTBUM C [118.2 «OnpegeneHne nokasatenen HaaeXHOCTU
noTpedbuTensi, NPUCOEOUHEHHOrO K TEMNOBOM CETU CUCTEMbl TennocHabxeHusi» [pukasa
MwuHuctepcTBa aHepretukm PP ot 5 mapta 2019 r. Ne 212 «O6 yrBepxaeHun Metoamyeckmx
yKasaHui no paspaboTke CXeM TEMNNOCHABXEHMSA.

O6GocHoBaHMe HeEOBXOONUMOCTM peanusaumm MeponpPUSATUA, MOBbILLAOLWNX HAOEXHOCTb
TennocHabxeHns noTpebutenen TenroBOWM 3SHEpPrMKn, OCYLLECTBSIETCA MO pesynbratam
Ka4eCTBEHHOro aHanmsa noslydeHHbIX YUCTIEHHbIX 3HAYEHW.

lMpoBepka 3PPEKTUBHOCTU peanusauumn MeponpuaTUA, MNOBbILLAIOWNX HAOEXHOCTb
TennocHabxeHnss  notpebuTtenen, OCyLECTBNSETCA  MNyTeM  CPaBHEHWUSI  UCXOAHbIX
(nony4yeHHbIX 00 peanu3aumM) 3HaYeHWM nokasaTenen HageXHOCTW, C  pacyeTHbIMM
3HaYEeHUAMU, NOMYYEHHbIMM NOCIIe MOAENNPOBAHNS 3TUX MEPOMNPUATUN.

PesynbTaTthl pacyeta npeacrtaerneHbl B JokyMeHTe «OBoCHOBbIBaOWME MaTepuansl K
cxeme TennocHabxeHnst ropogckoro okpyra PedtuHckun CeepanosckorM obnactu Ha
nepwon o 2038 roga (aktyanusaums Ha 2027 rog). naea 11. OueHka HageXHOCTU
TennocHabxeHusa» (wndp 65409567.0M-INCT.011.000).

2.9 FpynnoBble U3MEHEeHUSs XapaKTepucTuK o6beKkToB (yyacTkos
TennoBbiX CeTeM, norpeburenen) no 3apaHHbLIM KpUTEpUAM C
uenbio MogenupoBaHus Pa3nNUUYHbIX nepcneKTUBHbIX
BapuaHTOB CXeM TennocHabxeHus

ZuluThermo no3BonsieT BbINOMHATbL FPYNNOBbIE U3MEHEHUS XapakTepPUCTUK (y4acTKOB
TEeNnnoBbIX ceTen, noTpedbuTtenen) no 3adaHHbIM KPUTEPUAM C LENbld MOOENMPOBAHUS
Pa3fMYHbIX NEPCNEKTUBHBIX BAPUAHTOB CXEM TEMSTOCHAOXEHWS.

Mporpamma gaeT BO3MOXHOCTb MacCOBO U3MEHSTb MapamMeTpbl 06bEKTOB TEMNsi0BOM

ceTn.
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210 CpaBHMTEnbHbIE nbLe3omMeTpuueckKue rpachukm ansa
pa3paboTku n aHanu3a cueHapueB NepcneKTMBHOro passuTmus
TennoBbIX ceTen

Llensto nocTpoeHuss Nbe30METPUYECKOrO rpadimka sIBMSIETCA HarnsigHas UnniocTpaums

pe3ynbTaToB MMApPaBIMYecKoro pacyeTa (Hanaao4Horo, NoBepPOYHOro, KOHCTPYKTOPCKOTO).

OTO OCHOBHOW aHanMTU4EeCKUN MHCTPYMEHT crieumanumcTa no ruapasnmyeckum pacyetTam
TennoBbix ceTen. [be3omeTp npeactaBnsgeT cobon rpadnyeckuin JOKYMEHT, Ha KOTOPOM
n3006paxkeHbl NIMHUM OaBreHuMn B nojatoller n obpaTtHon Maructpansx TensioBoW CeTu, a
Takke nNpodunb penbeda MeCTHOCTU - BAOMb ONpPenerieHHOro nNyTn, COEAMHSIOLLErO Mexay
cobou aBa Npon3BOSbHLIX y3ria TENI0BOM CETU MO HEPA3PbIBHOMY NOTOKY TennoHocutens. Ha
Nbe30MEeTPUYECKOM rpadmke HarnsaHoO npeAcTaBneHbl BCE OCHOBHbIE  XapaKTepPUCTUKK
pexunma, noslydeHHble B pesynbTate rmapaBfMyeckoro pacyeTta, Nno BCEM y3fiam U yyacTkam
BAOSb BbIGpaHHOro NyTW: MaHOMETPUYECKNE OaBMeHUs, NosHbIe U yaenbHbIE NOTEPW HaMopa
Ha yyacTkax TenroBOM CeTW, pacronaraemble [aBfneHUst B Kamepax, pacxofbl
TennoHocuTens, nepenagbl, CO34aBaeMbleé HA HACOCHbIX CTaHUMSX W MUCTOYHUKAX,

N306bITOYHbIE Hanopbl 1 T.A4.

Hanop,
t
1

HienACO ) et y2NS ™®s TEK-40 TE.11 Tx-12 HCA T™®-13 Te.14 K15 LLTE RS
FeOgeNmeCaas paacoTa, M

HMancp & oOpaTrom TEASONPORSRE, M 42709 3257 4450 45494 46102
POCNOna rsetsess nanop, M 93254 43559 46518 426585 4057

Anea puacTea, v

BoncTp yuacTes, M o1 ooy 00s 00s

NOTepu RANOEa & NOAMOEREM TEYEONPOLONe, M 0952 0557 0N 0544 1000 1807 2489 1108
Noteps ranops § ofparnos Ty Gorpos o, M 053 033 03 02 0548 08Ye 13563 (=17 ]
CRopoc Te APumers BORM § NOL TE-A0, Mk 10862 0853 08 0752 ors2 ome 119 05X

CRopoc T Aamens BORM & 0P TR-A0, Mk 078 ar 0615 0554 0554 0875 0878 030

Yatman fenveast NoTepw 8 N ssake IIn 16711 16454 1 849 1 849 am €9 453 13683 _J—'J
| »

PucyHok 2.14 - Mbe3omeTpuryeckuit rpacomk

LIBeT 1 cTUb NMHUK 3aaeTcs Nofb3oBaTeNneMm.

B Tabnuue nop rpadvkoM BbIBOAATCA ANA KaXOOro ysna ceTv HauMeHoBaHue,
reogesnyeckass OTMETKa, BbicOTa MOTPebuTens, Hamnopbl B rModalolemM U obpaTHOM
TpyGonpoBoaax, BeNuyMHa ApOCCenMpyemMoro Hamnopa Ha Lwainbax y notpebutenei, norepu

Hanopa no y4yactkam TENsI0BON ceTy, CKOPOCTK ABMXEHNA BOAbI HA y4aCTKax TENnoBOW CETU U

65409567.0M-T1CT.003.000
38



OB0CHOBbIBAIOLLIVE MATEPWATbI K CXEME TEMIOCHABXEHWSA FOPOACKOIO OKPYrA PEOTUHCKMI CBEPLNOBCKOW OBNACTH
HA NEPUOA [0 2038 FOJJA (AKTYANU3ALINA HA 2027 rOfl). FNABA 3 «3NIEKTPOHHAAA MOAENb CUCTEM TENNOCHABXEHUA»

T.4. KonuyecTtso BbIBOAUMOW NOA rpacpmkom MHopMauum HacTpansaeTcs rnosib3oBaTerem.

CpaBHuTenbHblE Nbe3oMeTpuyeckne rpadoukm ans paspaboTkM 1 aHanu3a cLeHapues
NepCneKTUBHOIO pa3BUTKS TENMOBLIX CeTen NpeacTaBneHbl B JOKyMeHTe « OBoCcHOBbIBatoLme
mMaTepuanbel K cxeme TennocHabxeHust ropoackoro okpyra PedTuHckun CeepanoBckon
obnacTtu Ha nepwog o 2038 roga (aktyanusaums Ha 2027 roa). [maea 4. CyllecTsytowme u
nepcnekTMBHble GanaHcbl TEnnoBOM MOLHOCTU WUCTOYHUMKOB TEMNMIOBOW 3SHEpPruM W
TENNOBOW Harpyskn notpedbutenen. lMpunoxeHne 1. lepcnekTMBHbIE TMapaBnyeckme
pexuMbl TENNOBLIX ceTeny (Wwndpp 65409567.0M-CT.004.001).

211 «Pyxosopcteo nonb3oBarensa N'NMC ZULU»

«PykoBogcteo nonb3osatens NMC ZULU» npeacTtaBrieHo no CCbifiKe HxXe

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

212 «Pyxosopacteo nonb3osarena ZULU-THERMO»

«Pykosopcteo nonb3osatens ZULU-THERMO» npefctaBneHo no CCbifiKe HMxe

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

B pamkax paspaboTkym cxembl TenrocHabXeHUss B 4YacTuW 3MeKTPOHHOW Moaenu

BbIMNOHEHbI crieaytoLLme paboThbi:

e co3gaHue MogenbHou 6asbl  —«ts 2026» - mogenbHaa 6asa no

CYLLIECTBYIOLLIEMY COCTOSIHUKO CUCTEMbI TEMNNOCHABXEHNS

e BblBEpka M COOTBETCTBYOLLAS KOPPEKTUPOBKA TPACCUPOBKU M XapaKTepUcTUK
TENNOBLIX CeTel MO NPEeAOCTaBIiEHHbIM  [aHHbIM  TennocHabXxaroLLem

opraHv3auuu;

e KanuMbpoBKa 3MEKTPOHHOM MoAenn Nno (pakTUYEeCKUM [aHHbIM U3 CYTOYHbIX

BEJOMOCTEN MCTOYHUKA TEMNSTOBON SHEPIUN;

e B COOTBETCTBMM C MaACTep-NniiaHOM co3gaHune I'IepCI'IeKTI/IBHOVI MozenbHon 6a3bl

Ha nepwog Ao 2038 roga — «ts_2038y;

e [poBeaeHne runapaBiiM4eckux pacydeTtoB AOnd OuUeHKM nepCcnekTnBHOIo

COCTOSIHMS cucTeMbl TennocHabxeHnsa go 2038 roaa.
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3 JIJIEKTPOHHAA MOAEJDb CYLLECTBYIOLLEN CUCTEMbDI

TENNOCHABXEHMA
3.1 UnchopmaumoHHo-rpachuueckoe onucaHue O06GBLEKTOB cucTeMbl
TennocHabXxxeHusn

Ha ocHoBe cywectBytollen OM ans uenen akTyanusaumm 3neKTPoHHOW Mogenun bbina
co3gaHa mogenbHas 6asa — «ts 2026», B KOTOPOM NpOBOAWIAch BbIBEPKA C MocrieayoLLen
KOPPEKTUPOBKON  MHGOPMALMOHHO-TPahYecKoro  ONMCaHMs  CYLLIECTBYHOLLUMX  OOBEKTOB
CUCTEMbI TennocHabxeHnsi ropoackoro okpyra PedtnHckmin CBepanoBCckon obnact ¢ y4eTom
N3MEHEHMI, NPOM30LLIEALLNX 3a NEpMOL C MOMEHTA YTBEPXKOEHUSA CXEMbI TEMMOCHAOXEHMS, MO

AaHHbIM 3aKa34yuka (basa aboHeHTOB; 6a3sbl TEMMOBbLIX CETEN; CYyTOYHbLIE BEJOMOCTH).

B aktyanuavpoBaHHOW ©6ase [daHHbIX 3MEKTPOHHOW MOAENM oOnucaHbl W Npu
HeobXoaMMOCT! OOMOSIHEHbI (CKOPPEKTUPOBAHbI) MACMOPTHbIE XapaKTEPUCTUKM BCEX TWMOB
06BHEKTOB cUCTEMbI TennocHabkeHus. MonHoTa 3anonHeHns 6asbl AaHHbIX MO napameTpamM

3aBUCUT OT HaAINnN4na NCXoaHbIX AaHHbIX Y TEnnocHabXatoLLEN KOMMaHNW.

3.2 Otnagka v KanMbpoBka 3NeKTPOHHON Moaenu

B paMKax gaHHOro atarna ObINM BbINOMHEHDI:

e OTllagKa paGOTbI pacHeTHbIX MaTemMaTU4eCKmnx Mo,u,yneﬁ nytem BbIABIIEHUA

OLUMBOK B UCXOAHbIX AAHHbIX;

e KkanubpoBka MoOENM C Uenbl [AOCTMXKEHUS] COOTBETCTBUSI pPacyeTHbIX
napameTpoB Moaeny hakTMYeckuMm napamMeTpam B OrnpeaeneHHbIX pernepHbIX
y3nax cuctembl TennocHabxeHuss (Npu HanuyuMn MHdopMaummM No pacxonam,
AaBreHnsiM Boabl B Mojalolmx M obpaTHbliXx TpybGonpoBodax CUCTEMb

TennocHabXxeHus Ans pakTUYecKoro pexmma).

Ha aTane oTnagkM 3nekTpoHHOW Mogdenu Obinm npoBedeH aHanu3 MonHOTbl U

JOCTOBEPHOCTU BHECEHHbIX NCXOOHbIX OaHHbIX.
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KannbpoBka mogenu - npouecc MAeHTUMKaLUMM U TOHKOW HaCTPOWKM Habopos
MCXOOHbIX AaHHbIX TakMMm obpa3om, 4ToObl 0Gecneyntb MakcMMarnbHOe NpUBNVKeHWe
pes3ynbTaToB MMOPaBMYECKOrO pacdeTa K (akTMyeckum napameTpam B oOnpenesieHHbIX
penepHbIX y3nax cuctembl TennocHabxeHus. [Ona opraHuMsauum npouecca kanmbposku OM
BblIOMpalOTCS penepHble Y3rbl B KaX4oW M3 CUCTEM TEMnocHabXeHWs, Takne Kak: BbIBOOHOW
KONMMEKTOPp Ha WCTOYHMKE W/WMM HACOCHble CTaHUMWM W/WnuM TEennoBble MYHKTbl U Mpo4ne
9MNeMeHTbl TEMnoBOW CeTW, MO KOTOPbIM WUMEKTCA akTUyeckue AaHHble MNo pacxopam

TENSIOHOCUTENS N pacnofiaraeMbiM Harnopam 3a otonuTenbHbln nepuog 2025/2026 rr.

OgHMM U3 He3aMeHUMMbIX WHCTPYMEHTOB NpW KanunbpoBKe rMapaBnnMyeckon Mopenu
TENSIOBOM CeTU  SABNSeTCA  Mbe30OMeTPUYecKUin  rpadpmk,  MOCKONbKy  rpadomyeckasi
WHTEpNpeTauusa rmapaBfiMyecKoro pexumma Mo3BONSET OAHOBPEMEHHO KAYeCTBEHHO W
KONMMYECTBEHHO OLIEHUTb MOMpPaBKK, KOTOpble HEOBXOOMMO BHECTM B PACYETHYHO MOAENb,
yTobbl OHa Hambonee agekBaTHO MOBTOpsiNa "rMapaBnMyeckoe noBedeHne" peanbHON

TEnmoBOW CETU B SKCryatauuun.

Takke AN BbINOSIHEHUSI KanMOPOBKM WMCMONb30BanNUChL pe3ynbTaTbl rMapaBINYecKmX
pacyeToB s 3/IeMEHTOB TEMSIOBOW CeTW, a Tawkke rpadmyeckoe npencraBneHne

napamMmeTpoB TernyioHoCUTens.

MapannenbHo paboTe C  BbILEOMNMCAHHLIM  MHCTPYMEHTApUMEM  NpOBOAMIIach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbIX [aHHbIX MO LUEepOXOoBaTOCTM TpPybGonpoBOAOB,
3HAYEHUsIM MECTHbIX COMPOTUBMEHWA W Np. C LUENbl MNOMyYeHUss MaKCMMarbHOro
COOTBETCTBUS MapaMeTPOB pacyeTHOM Modenun ¢ akTUYeCKUMM MapamMeTpamn CUCTEM

TennocHabXxeHus.

Pe3ynbTaTbl BbINOMHEHHOW KanMOpPOBKM B 3NEKTPOHHOW MOAENV npencTaBfeHbl B
cpaBHuTenbHo Tabnuue 3.1. gns  6asoBoro nepuoga  pa3paboTkm  CXeMbl

TennocHabxeHus (otTonutenbHoro nepuoaa 2025/2026 rr.).

-
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MNapaMeTpbl rMAPaBIUYECKUX PEXUMOB PaboThl

UcTouyHuK Tennoson

Mo paaHHbIM chakTMUyeckoro pexuma paboThbl B
oTonuTenbHbIN nepuog 2025/2026 rr.

Mo pe3ynbTatam BbINOMTHEHHOW KannGpoBKn
3NEKTPOHHOM MOAeNU CUCTEMbI TENJTOCHabXeHuUs

3Heprum,
MaructpanbHbIN
BblBOA,

DaBneHne B
noparowem/o6paTtHOM
Tpyb6onpoBoaax,

(M BoA. cT./ M BOgA. CT.)

Pacxopn TennoHocurtens
B nopaiowiem /
obpaTHOM
TpybonpoBoaax,
(m3/4 | m3/y)

[aBneHne B
noparowem/o6paTtHOM
TpybonpoBoaax,

(m BoA. cT./ M BOgA. CT.)

Pacxop TennoHocurtens
B nogawoiiem /
o6paTHOM
Tpyb6onpoBoaax,
(m3/4 | M3y)

MorpewHocTb M/A
pacxogom,
nony4eHHbIM B 3711.
Mopenu, n
cpakTuyeckum
pacxogom
TensioHocuTens B
Tpy6onposoae (%)

AO «KysbaccaHepro»

OCI PedTuHckas TPAC |

90/30

| 1365/1362

90/30

1337/1325

2,1/2,7
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B panbHenwem aKTyann3mpoBaHHaa J3JIeKTPOHHaA MoAdeslb WUCnosfib3oBaHa B
Ka4deCTBe OCHOBHOINo MHCTpyMEHTapua And pa3pa60TK|/| cueHapuneB pa3BuUTUA CUCTEMDbI

TennocHabxeHusa ropoackoro okpyra PedptuHckuin Ceepanosckon obnactu go 2038 roga.

PesynbTaTbl KanMbpoBKM rMOPaBIMYECKMX PEXMMOB CUCTEMbI TENnOCHabXeHns
ropoackoro okpyra PedtmHckmii CeepgnoBckon obnactn npeactaBfieHbl B AOKYMEHTe
«Ob6ocHoBbIBaOLWME MaTepuanbl K Cxeme TensocHabXeHnst TropoAacKoro  okpyra
PedTtuHckmn Ceepanosckon obnactn Ha nepuog ao 2038 roga (aktyanusauus Ha 2027
rogq). Mmaea 1. CyuwlecTBylollee nonoxeHne B cdepe MNpou3BOACTBA, Nepefaun u
notpebneHns TennoBoW aHeprum Ana uenen TennocHabxeHus» (wndgp 65409567.0M-
MCT.001.000) TlpunoxeHue 4. CyuwecTBylowme ruapaBnuyeckue pexmmbl TensioBbIX
ceten» (wmndp 65409567.0M-MNCT.001.004).

-
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4 IJIEKTPOHHASA MOLAEJb NEPCNEKTUBHOM CUCTEMbDI
TEMNMOCHABXEHUA

MopgenvpoBaHue nepCcnekTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI  TennocHabXeHus
(CTPOUTENBCTBO HOBBLIX U PEKOHCTPYKUMA CYLLECTBYHOLMX MCTOYHUKOB TEMMOBOW 3HEPruu,
nepepacnpegeneHve TensoBbIX Harpy3oK Mexay UCTOYHUKaMW, onpefesieHne BO3MOXHOCTU
MOAKIIOYEHNST HOBbIX MoTpebuTenen TennoBOM JHepruu, onpegerieHne  onTUMarbHbIX
BapuMaHTOB KayeCTBEHHOr0 W HagexHoro obecneyeHust TEMMOBOW 3HEPrMen HOBbIX
notpebutenen n T.4.) OCYLWIECTBASETCA Yepe3 MexaHU3M Co3gaHus U agMUHUCTPUPOBAHUSA
cneumanbHbIX  "MogernbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpOnbHOM) 6a3bl AaHHBLIX OMUCaHWS TEMIOBOM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUNyNAumMmM 6e3 pucka UCKa3uTb NN NOBPEAUTb KOHTPOSbHYHO 6asy.

B pes3yrbTate co3gaHunA nepcnekTnBHOro BapmnaHTa o KOHEYHbIX n0Tpe6|/|Tenel71 BOM B
cooTBeTCctBMA C MacTep-rnjiaHomMm Obina cosgaHa MogenbHas 6asa, oTpaaroLlad

NepPCneKTUBHbBIE COCTOAHMSA CUCTEMBI TennocHabxeHusa Ha 2038 roga,.

B nepcnektnBHOM MoaenbHou 6ase y nnaHMpyeMblX K NOAKMOYEHMO NoTpebutenen B

none «Homep_T1IM» BHeceH cneayoLwmmn KOA:
Mr_x, rae
«MM» o6o3Ha4aeT nepcnekTUBHbLIN NOTpeduTens
«X» - MOPSAKOBbLI HOMEP B NEPCNEKTMBHOM Ba3e aboHEHTOB

MepeyeHb noTpebuTenen TENnmnoBOW JHEPTUW, MIaHMPYEeMbIX K  MOAKIMOYEHMIO,
npeactaeneH B Tabmvue 4.1 n gokymeHte «O6oCHOBbIBaKOLWME MaTtepuanbl K CXeme
TennocHabxeHns ropogckoro okpyra PedTtuHckmin CeeparioBckon obnactv Ha nepuog Oo
2038 roga (aktyanmsauma Ha 2027 ropg). MnaBa 2. CyuwecTBylowlee M NepcnekTmBHoe
notpebneHne TenmnoBon SHeprMMm Ha uenu TennocHabxenus. [punoxenHune 1.
XapakTepuctmka CyLecTBYOLEN U NEePCNEKTUBHON 3aCTPOMKM M TENSIOBOW Harpysku no

anemMeHTam TepputTopmanbHoro genenusay (wundgp 65409567.0M-MNCT.002.001).

rlOTpe6I/ITeJ'II/I TEnnoBown SHeprmn, NOOKIH4YEeHHbIEe K TEeNnOBblIM CETAM CYLLECTBYHOLLINX
cncrtemMm TennocHabxeHus B nepuoa, I'IpeLI,LIJeCTByI-OLIJ,VIVI aKtyanmsauum CXeMbl

TennocHabxeHusa (3a 2025 rog), OTCYTCTBYIOT.
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Pesynbtatbl pacyeta  NEpPCneKTUBHbIX  MMOPaBANYECKUX  PEXMMOB  CUCTEMBI
TennocHabxeHnsa ropoackoro okpyra PedtmHckmin CeepanoBckon obnactu npeacraBrneHbl B
pokymeHTe «OBOCHOBbLIBaOLIME MaTepuarnbl K CXeMe TennocHabXeHMs ropoackoro okpyra
PedtuHcknin Ceepanosckor obnactm Ha nepuog oo 2038 roga (aktyanusaums Ha 2027 roa).
MaBa 4. CywecTBylolme M NepcrnekTMBHble GanaHCbl TEnroBOM MOLLHOCTU UCTOYHMKOB
TENnsoBOW SHEPrUM 1 TENNOBOKW Harpyskuy». NpunoxeHne 1. MNMepcnekTMBHbIE rMapaBnMyeckue
peXnmbl TENNOBbLIX ceTen» (Lwndgp 65409567.0M-INCT.004.001).
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Ta6nuua 4.1 — NepeyveHb NoTpeGUTenei TENIOBOM 3HEPIUW, NNaHUPYEeMbIX K MOAKITHOYEHUIO B CreAyHoLLyHo NATUIETKY

YHukanbHbIn lo MopknrovyeHHas MopknrovyeHHasn MopkniovyeHHasn
HOMep aboHeHTa N KagacTpoBoOro UcTouyHukK A TennoBas Harpy3ka cpegHe4yacoBas CyMMapHas
9 AgpecHasi npuBA3kKa _ nnaHupyemoro
B 3J1IeKTPOHHOU KBapTana TennoBOU 3Heprun oTonneHna n TennoBas Harpy3Ka TennoBas Harpy3Ka
noaKnw4YeHUs
Moaenu BeHTUNAUuuK, Nkan/yac I'BC, Nkan/yac kan/yac
nn_1 TNecHasi, 24 66:69:0101003:531 | PedtuHckasi [POC 2028 0,280 0,100 0,380
nn_2 TNecHas, 27 66:69:0101003:2318 | Pedpturckasi [POC 2029 0,166 0,029 0,195
nn_3 Tleckas, oro- 66:69:0101003 PedpTurckas TPAC 2030 0,694 0,195 0,889
BOCTOYHee 0.27
rr_33 Marapuka, oro- 66:69:0101001:497 | PedTuHckas MP3C 2026 0,140 0,000 0,140
3anagHee 0.43
nn_34 Conreunasi, 17 66:69:0101001:8664 | Pedpturckas [POC 2027 0,659 0,000 0,659
M 35 ConHeYyHas, 16 66:69:0101001:8665 | PedtmHckas TP3C 2027 0,854 0,000 0,854
nn_36 Farapuka, oro- 66:69:0101001:454 | PedptuHckas FTPAC 2028 0,464 0,000 0,464
3anagHee 0.45
nn_s7 Nechas,, 26 66:69:0101003:2311 | Pedturckas [POC 2027 0,099 0,014 0,113
rr_3s TNechas, toro- 66:69:0101003 PedTuHckas TP3C 2030 0,119 0,018 0,137
BOCTOYHee .25
nn_41 Tleckas, toro- 66:69:0101003:570 | PedtuHckas FTPAC 2029 0,058 0,024 0,082
BOCTOYHee A.7
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5 AOKYMEHTbI MO AKTYAJIU3UPOBAHHOW 3JIEKTPOHHOM
MOAEMU

Mo pesynbTaTaM akTyanu3auuy 9MNeKTPOHHOW MOAENM CUCTEMbI TeNnrocHabXeHust
ropoackoro okpyra PedTuHckmin CeepanoBckot o6nactu  paspaboTaHbl  cregyoLume

OOKYMEHTbI:

e HacToAWMMN OOKyMeHT - «OOGocHOBbIBaOWME MaTepuanbl K  CXeme
TennocHabxeHus ropoackoro okpyra PedtuHckmn CeepafnoBckon obnactu Ha
nepvon Ao 2038 roga (aktyanusauma Ha 2027 rog). naesa 3. OnekTpoHHas
MoZenb cucTeMbl TennocHabxeHusa» (Lwmdpp 65409567.0M-NCT.003.000);

e «O6ocHoBbIBalOLWME MaTepuarnbl K cxeme TenrnocHabXeHns ropoackoro okpyra
PedtuHcknin CeepanoBckon obnactn Ha nepuog go 2038 roga (aktyanmsauus
Ha 2027 rop). MmaBa 3. OnekTpoHHas MoAENb CUCTEMbI TEMNOCHAOXEHUS».
MpunoxeHwue 1. 'padmyeckas YacTby (LWmdp 65409567.0M-I1CT.003.001);

e «ObGocHOBbIBaKOLLME MaTeEpUarbl K CXeMe TEMNOCHAOXEHNA ropOACKOro oKpyra
PedptuHcknin CeepanoBckorn obnactn Ha nepuog go 2038 roga (aktyanusauus
Ha 2027 rog). [nasa 1. CywecTsyloLlee nonoxeHne B cpepe NpomM3BoaCTBa,
nepegayn n noTpebneHvs TeNoOBOW 3HepPruM Ans uenemn TennocHabxeHus.
MpunoxeHue 4. CylecTByOLME TMOPABINYECKNE PEXMMBI TEMOBbIX CETENY
(wmndpp 65409567.OM-MNCT.001.004);

e «O6ocHoBbIBalOLLME MaTepuarnbl K CxeMe TenrnocHabXeHns ropoacKoro okpyra
PedtuHcknin CeepanoBckon obnactn Ha nepuog go 2038 roga (aktyanmsauus
Ha 2027 rog). [maea 4. CywecTByoLLme U NepcnekTuBHble BanaHcbl TENNOBOW
MOLLUHOCTM WUCTOYMHWKOB TEMSIOBOM SHEPrMM UM TEnnoBOW  Harpysku.
MpunoxeHnne 1. NepcnekTMBHbIE TMAPABINYECKME PEXNMbI TEMNMOBLIX CETEN»
(wndpp 65409567.0M-NCT.004.001).

Mo pesynbTaTaMm akTyanuM3auuMn I3MNeKTPOHHOM MOAENU CUCTEMbl TenrocHabXeHus!
ropoackoro okpyra PedptuHckuii CBepanoBckori obrnacTtv co3faHbl crieaytolme MoaerbHble

6a3bl:

e MogaenbHada 6asa «ts 2026» - mogenbHaa 6a3a no CywecTBYLEMY COCTOSIHUIO

CUCTEMBbI TEMNOCHABXEHS;
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e MogenbHada 6asa «ts 2038» - mogenbHast 6a3a No NepcnekTMBHOMY Pas3BUTUIO

cuctembl TennocHabxeHus Ha 2038 rog.

XapaKkTepucTuKM TENnsioBbIX CETEM CUCTEM TEMNOCHaAOXEeHUs TFOpOACKOro  OKpyra
PedtnHckuin  CeepgrioBckont obnactu  npuBefeHbl B JokymeHTe «OB60CHOBbIBaOLLME
mMaTepuanbl K cxeme TennocHabxeHna ropoackoro okpyra PedTuHckuii CBepanoBcKon
obnactn Ha nepuog o 2038 roga (aktyanusaums Ha 2027 roa). Mnasa 1. CywecTtytouiee
nonoXxeHne B cdepe NpovM3BOACTBa, nepedayn v notpebneHns TennoBOW 3Hepruun Ans
uenen TennocHabxeHus». [MpunoxeHne 2. Tennosble cetu» (wmdp 65409567.0M-
MCT.001.002).

-
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6 OMUCAHME U3MEHEHUM B 3JIEKTPOHHOU MOOENA CUCTEMBbI
TEMNOCHABXEHUA TOPOOCKOrO OKPYFA PE®TUHCKWUMA
CBEPQUIOBCKOM OBJIACTU 3A NEPUOA, NPEOWECTBYIOWWNA
AKTYAJNIU3ALIMUN CXEMbI TEMNTOCHABXEHUA

B cxeme TennocHabxeHunst ropoackoro okpyra PedtuHckm CeepasioBckon obnactu Ha
nepuopg 0o 2038 roga (aktyanusaumsa Ha 2027 rog) MMasa 3 «OnNekTpoHHas Moaesib CUCTEM
TennocHabXeHnsa» akTyanuavpoBaHa. BbinornHeHa akTyanusaumsi 3reKTpoOHHOW Mogenn B
YacTM NpPOM3OLIEeAWNX U3MEHEHVMM 3a MpefwecTByOWMA  nepuoa  (BblBEpka U
COOTBETCTBYIOLLAA KOPPEKTUPOBKA TPACCUPOBKM W XapaKTepUCTUK TEMOBbIX ceTer Mo
npenocTaBneHHbIM JaHHbIM TenrocHabXatowmx opraHnsaunii, BbiBepka U COOTBETCTBYHOLLASA
KOPPEKTMPOBKa NOAKMHYEHHBIX NOTpebnTenen B COOTBETCTBUN C NpeaoCTaBeHHbIMM Gazamm
aboHeHTOB TennocHabXatoLMX opraHn3aumi), BbinorHeHa KanmbpoBKka 3N1EKTPOHHON MOLENM
No PaKTUYECKUM AaHHBbIM M3 CYTOYHbIX BEAOMOCTEN UCTOYHWUKOB TEMMOBON 3HEPTUMU, YUTEHDI
peanu3oBaHHbIE MEPONPUATUA MO CTPOUTENLCTBY U PEKOHCTPYKUMM TENnsioBbIX CeTen W

NoAKIto4eHbl |'|0Tpe6|/|Ten|/| TEnnoBon SQHEpPrmn 3a nepumoa, ﬂpeD,UJeCTByPOU_lMIZ aktyanumsauun.
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