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1 OBLUIEE HA3HAYEHME ONEKTPOHHOM MOOENW CUCTEMbI
TENNOCHABXEHUA I APXAHTEJIbCKA

OneKTpoHHaa Mofenb CUCTEMbI TennocHabxeHust ropoga ApxaHrenbcka Ha ©Oase
MHOPMaLUMOHHO-Tpadmyeckon cuctembl «Zulu» (ganee nNo TEKCTy -  3MEKTPOHHas

Mogernb) paspabaTbiBanach B LeNsx:

eMOBbIWEHNA 3PPEKTUBHOCTN UHPOPMaUMOHHOro obecnevyeHns npoLeccoB
NPUHATUA  peleHnin B  obnactM  TeKywero  YHKUMOHUPOBAHUS U
NepcnekTUBHOIO pPasBUTUSA CUCTEMBbI TENNOCHabXeHMs ropoaa;

eIpOBEAEHUS €eANHOW TMOMUTUKM B OpraHM3aumm Tekyllen AOesaTenbHOCTU
npeanpuaTUA U B NEpPCnekTMBHOM pasBUTUM BCEW CUCTEMbI TEMNSOCHabXeHUs
ropoaa;

e0becneyeHns yCToON4YnMBOro rpagocTponTENbHOMO pa3BnTUSA ropoaa;

epaspaboTka Mep ANs MNOBbIWEHUS HAAEXHOCTM CUCTEMbI TennocHabXxeHus
ropoaa;

eMVHMMUN3ALMN BEPOATHOCTU BO3HMKHOBEHUSI aBapUMHbIX CUTyaLUUA B CUCTEME
TennocHabXxeHus;

eCO3aHMs eanHoM  WHgopMaumoHHon nnatdopmbl  Agna  obecneyeHus

MOHMWTOPUHIa pasBUTUS.

PaspaboTaHHas aneKkTpoHHash Modenb npeaHasHayeHa Ans pelleHust creayowmx

3ajav:

eCO3JaHNA  OOLIEeropoacKoM  9MEKTPOHHOM  CXeMbl  CYLeCTBYKLMX U
NepcnekTUBHbIX TEMMOBbIX CETEN U OOBLEKTOB CUCTEMbl TennocHabXxeHus
ropoga ApxaHrenbcka, NPUBA3aHHbIX K KapTe ropoaa;

ecBeieHMs1 DanaHCOB TEMMOBOW SHEPTUN;

eONTUMM3ALNN  CYLLECTBYHOLLEN CUCTEMbI TenmocHabxeHna (onTMMusaums
rmOopaBIIMYECKMX PEXMMOB, MOAENMPOBAHME NepepacnpeneneHns TennoBbiX
Harpy3ok Mexay WCTOYHMKaMn, onpegeneHve OonTMMarbHbIX OUaMeTpoB
NPOEKTUPYEMbIX U PEKOHCTPYMPYEMbIX TEMMOBbIX CEeTen WU TennoceTeBbiX
06BLEKTOB N T.4.);

eMOAENNPOBAHUSA NepcnekTUBHbIX BapuaHToB pa3BUTUS cUcTeEMBI
TennocHabxeHns (CTPOMTENBCTBO HOBbIX W PEKOHCTPYKLMUS CYLLECTBYHOLLMX
WMCTOYHMKOB TEMNOBOM 3HEprun, nepepacnpegeneHve TENoBbIX Harpysok

11401.0M-MCT.003.000.



OBOCHOBBIBAIOLLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENbCK» [10 2028 FOJA.
TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENMNOCHABXEHUA rOPOMA

MeXay WCTOYHMKaMK, onpedeneHne BO3MOXHOCTM MOAKIHOYEHUSI HOBbIX
notpebutenen TENnOBOW 3SHEPruun, onpegeneHne OonTuUMarnbHbIX BapuaHTOB
Ka4yeCTBEHHOr0 W HagexHoro obecneyeHus TENNoBOWM 3SHEpPrMen HOBbIX
notpebutenen n 1.4.);

eOnepaTUBHOIO MOLEenMpoBaHNS obecneyeHuns TEennoBown SHepruemn
notpebutenen Npu aBapumHbIX CUTYaLMUsIX;

*MOHUTOPWHIa pa3BUTUS CUCTEMbI TENNOCHAGXeHUS ropofa ApxaHrenbcka.
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2 PACYETHBIE MOOYINU TNC «ZULU»

2.1 Oo6Lwme nonoxeHus

SﬂeKTpOHHaFI MOAENb CUCTEMbI TEMSOCHA0XeHNS T. ApxaHreanKa pa3pa60TaHa B

COoCTaBe OCHOBHbIX Mo,qyneﬂ:

o[ NC «Zulu 7.0» («3yny 7.0»);
o[NC «ZuluServer 7.0» («3ynyCepsep 7.0»);

e[IPOrpaMmMHo-pacHeTHbINn Kommrekc «ZuluThermo» («3ynyTepmonr).

OneKTpoHHas Moaernb paspaboTtaHa Ha 6a3e reoMHdOPMaUMOHHOM cucTeMbl Zulu
7.0. Ansa BbinonHeHus paboT Takxke bbina ncnonb3oBaHa ceteBas Bepcusa («ZuluServery).
HenocpeacTtBeHHO Onsi co3gaHWs MOAENW CUCTeMbl TennocHabXeHust Mcnonb3oBaH
nporpaMMHo-pacyeTHbln komnnekc «ZuluThermo». [MogpobHoe onucaHne OCHOBHbIX

beHKLl,I/Iﬁ nporpaMmmMHOro Komnrekca npnBoaAnTCA HMUXeE.

WHcTpykums none3oatens NMC «ZuluServer» npusogutcsa B MNpunoxenun 1 (wndp
11401.0M-I1CT.003.001.), WHcTtpykuua none3osatensd [UC «ZuluThermo» - B
MpunoxeHun 2 (wngp 11401.0M-INCT.003.002.).

2.2 TC «Zulu»

MC  «Zulu» npeacrtaBnseT  cobom  (PyHKUMOHaNbHYyKO  nnatdopmy U

norb30BaTesbCKylo cpeay, BKIoYatoLLyto B cebs:

o[ IC-KOMNOHEHTY C MHOFOOKOHHbIM NHTEpdENCOM, NOCNOMHbIM
npeacTaBfnieHneM OOBHLEKTOB M MOMHbIM HabopoM dyHKumKr, npucywmux MC un
obecneumBaloLMX  TOMOMOIMYECKN  KOPPEKTHbIN  BBOA, KOPPEKTUPOBKY,
BM3yanu3aunio u 06paboTKy OaHHbIX;

eMHOroKpuTEepuanbHbI MIHPOPMALMOHHO-MOUCKOBBLIN OYHKUMOHAN,

SNHCTPYMEHTapun Ans rpaduyeckoro, TOMONOrMYEeCKOro U CeMaHTMYeCcKoro
ONUCaHNA CeTEN WHXEHEPHbIX KOMMYHMKaLMA, NpeacTaBnsawowero cobon

€NHYI0 I/IHCbOpMaLl,I/IOHHO-aHaJ'II/ITI/I‘-IeCKyI-O MOJ€nb,
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ecrieumanbHblM 06pasoM CKOH(UIypUpOBaHHYD MHOroMonb30BaTenbCckyto 6asy
AaHHbIX  OTKpbLITOro  dopmara,  COoAepXallyio  BCHO  MHopmauwmio,
HeobxoamMMyto Ans YyHKUMOHUMPOBaHWS KOMMNIEeKca — OT rpadruyeckmx AaHHbIX
[0 nacrnoptoB o6opynoBaHus ceTen;

eaHANMUTUYECKUA WHCTPYMEHTapui, BKMAYawwmin B ceba kak rpadudeckue
(packpacku, BblaeneHusi, nognucn), Tak u TabnuyHble (CnpaBkK, 3anpochl,
OTYeTbl, JOKYMEHTbI) METOAbI aHanu3a AaHHbIX;

SUHCTPYMEHTapunM  Onsg  KaTanorusaumu «BHELHUX»  OOKYMEHTOB U
MYNbTUMELUNHbIX AaHHbIX (dboTOM306paKeHus, BMAeoMparmeHThl,
AokymeHTbl Office 1 T.n.) C NPMBA3KOM MX K KOHKPETHbIM obbekTam ceTen;

ecpeacTBa [N MEXCUCTEMHOro oOMeHa rpadumyeckon uHpopmaumen co

CTOpPOHHUMU IC ¢ ncnonb3oBaHMEM CTaHAAPTHBIX 0OMEHHbIX OpPMaTOB.
Cunctema npeaocTaBnsieT LWMPOKNE BO3ZMOXHOCTU:

eCo3gaBaTb KapTbl MECTHOCTUM B pasfuyHbIX reorpadmyecknx cucremax
KoopauHaT W KapTorpadmMyeckmx npoekuusix, oTobpaxaTb BEKTOPHbIE
rpacpuyeckmne gaHHble CO CriaxmBaHMeM n 6es;
eOcywecTBnsaATb 06paboTKy pacTpoBbiX n3obpaxeHun copmaTtoB BMP, TIFF,
PCX, JPG, GIF, PNG npu nomoLi BCTPOEHHOro rpadomnyeckoro peaakropa;
e[lonb3oBaTbCA JaHHbIMUK C CEPBEPOB, Noaaepxmaatowmx cneundmkauuto WMS
(Web Map Service);
eC nomowbio co3daBaeMblX BEKTOPHbIX CrloeB C COBCTBEHHbIM OGUHApPHLIM
dopmaTtom, obecneymBaroLUM BbICOKYHD CKOPOCTb paboTbl, BEKTOPU3OBATb
pacTpoBble N300paXKeHNS;
o[lpn BekTOPM3aLMM UCNONb30BaTb Kak MPUMUTMBHbIE OOBEKTLI (CUMBOSIbHbIE,
TEKCTOBbIE, JIMHEWHble, NfowWagHble) Tak WM TUMNOBble  OBBEKTHI,
ONUCbIBaeMble CaMOCTOATENBHO B CTPYKTYpE CNnos;
ePaboTatb C CEMAHTUYECKUMM AaHHBbIMU, NOOKMNIOYAEMbBIMU K CNOK U3 BHELLHMX
nctoyHukos BDE, ODBC mnnu ADO 4yepes onncaTtenu 6a3 gaHHbIx (nonyvatb
JaHHble MOXHOo u3 Tabnuu Paradox, dBase, FoxPro; Microsoft Access;
Microsoft SQL Server; ORACLE n gpyrux nctoyHunkos ODBC unu ADO);
eBbINonHATL 3anpockl K 6aszam aHHbIX C OTODpaXeHMeM pesynbTaToB Ha KapTe
(nouck onpegeneHHon MHAOPMaUUKU, HaXOXOEeHUe CYyMMbl, MakCUMarbHOro,

MUHUMAnbHOrO 3HaAYeHUs, 1 T.4.);
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eBbIiNnonHATL NPOCTPaAHCTBEHHbIE 3anpochl N0 06bekTam KapTbl B COOTBETCTBUMU
co cneundukaunammn OGC,;

eCo3faBaTb MoAenb penbeda MeCcTHOCTU U CTPOUTb Ha ee OCHOBE U30SMHUM,
30HbI 3aTONMeHnsa Npodunun U pacTpbl penbeda, paccunTbiBaTb Nowaam m
obbeMbl;

e¢3JKCMOPTUPOBATb AaHHblEe U3 CeEMaHTU4eckon 6asbl NN pesdynbTaThl 3anpoca B
3ANeKTPoHHYo Tabnuuy Microsoft Excel unu ctpannuy HTML;

e[lporpaMMHO UNM MO CEMaHTMYECKMM [JaHHbIM CO3[aBaTb TeMaTuyeckue
pacKpacku, C NOMOLLbIO KOTOPbIX MEHSAETCSA CTUIb 0TOBpakeHnst 06 HEKTOB;

eBbiBOOUTL ONA BCeX OOBLEKTOB Cros Hagnucu unuv Oupku, TeKCT Hagnucu
MOXeT Kak 6paTtbCa U3 cemMaHTUyeckonm 06asbl  [AaHHbIX, TakK MU
nepeonpenenaTbCca NPorpaMmmHo;

eOTObGpaxaTb 0bObekTbl cnosi B ¢Qopmate ncesgo-3D  MO3BONAKOLLEM
BM3yanun3anpoBaTbCA OTHOCUTESbHbIE BbICOTbl OOBEKTOB (Hanpumep, BbICOThI
30aHun);

eCo3gaBaTtb M Ucnonb3oBaTb OMBNMOTEKY rpadpuyeckux 3NEMEHTOB CUCTEM
Tenno-, BOAO-, MNapo-, ras30-, 3NEeKTPOCHAbXeHUss U PEexXUMOB  UX
dOYHKLMOHNPOBAHUS;

e¢Co3aBaTb pacyeTHble CXeMbl MHXEHEPHbIX KOMMYHUKaLMIA C aBTOMaTUYECKUM
dhopMmupoBaHMeM TONOSTOMMN CETU U COOTBETCTBYHOLLMX Ba3 AaHHbIX;

e/I3MEHATb TONOMNOMNIO CETEN N PEXUMBI PaboTbl €€ 3NIEMEHTOB;

ePewaTtb TOnonoruyeckMe 3agadn  (M3BMEHEHMEe  COCTOSHUS  ODBLEKTOB
(nepeknioveHns), MOUCK OTKMKYaLWMX YCTPOWUCTB, MOUCK KpaTyammnx
nyTen, NOMCK CBA3aHHbIX OOBEKTOB, MOMCK KOMneL);

ePeLuaTb TpaHCNOPTHbIE 3a4a4M C y4ETOM NpaBuUN LOPOXKHOIO ABUXKEHMS;

o[1na ObICTPOro NnepemMeLLeHns B Hy>HOE MECTO KapTbl yCTaHaBNMBaTb 3aknagku
(3aknagka Ha TOYKY Ha MECTHOCTU C oOnpedeneHHbIM MaclTabom
oTobpaxeHNsa 1 3aknagka Ha onpeaeneHHbln 06BbEKT cnos (Becbma yaobHo,
ecnn 06BLEKT - ABMXKYLLMIACA N0 KapTe));

eC NOMOLLBI NPOEKTOB pacKpbiBaTb CTPYKTYpPy TOr0O UMM WMHOrO 0OBbekTa,
n306paxeHHOro Ha KapTe CXeMaTU4Ho;

eCo3gaBaTb MakeTbl nevyaTtu;

e/iMnopTupoBaTb rpaduyeckme gaHHble un3 Mapinfo (MIF/MID),  AutoCAD

Release 12 (DXF) wn ArcView (SHP);

11401.0M-1CT.003.000.
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eJKCNopTUpOBaTh rpaduyeckne paHHble B Mapinfo (MIF/MID), AutoCAD
Release 12 (DXF), ArcView (SHP) n Windows Bimmap (BMP);

eCo3gaBaTb Makpochl Ha A3blkax VB Script nnu Java Script;

eOcCyLLeCTBNATL NMPOrpaMMHbIN JOCTYN K AaHHbIM Yepe3 OObeKkTHy Moaenb
ANdA HanmcaHus COBCTBEHHbIX KOHBEPTEPOB;

eCo3gaBaTb COOCTBEHHbIE NPUIOXEHUS, paboTatoLme noa ynpaeneHuem Zulu.

2.3 MporpammMmHo-pacyeTHbIM KoMnneke «ZuluThermo»

[MporpaMMHO-pacyeTHbIN ~ KOMMMEKC  BKAYaeT B cebsa  nonHbii  Habop
PYHKUNOHANbHbLIX KOMMOHEHT W COOTBETCTBYHOLIME UM MHEOPMALMOHHbIE CTPYKTYpbI
0asbl JaHHbIX, HEOBXOANMbBIX A5 TMOPaBIMYECKOro pacyeta n MoLaennMpoBaHus TENMOBbIX

ceTen.

2.3.1 NMocTpoeHme pacyeTHON Moaenu TeNsIOBOU ceTH

Mpn paboTte B reonHMoOpMaLMOHHON CUCTEME CETb AOCTATOYHO MPOCTO U ObICTPO
3aHOCUTCA C MOMOLLBI MaHUNynsiTopa-MbiWK UM No KoopauHatam. [pyn aTtom cpasy

dopmupyeTcs pacyeTHas Moaerb.

2.3.2 Hanapo4Hbin pacyeT TeNJI0BOM CeTn

Llenbto Hanago4dHoro pacyeta siBnsieTcss obecrnieyeHne notpebutenen pacyeTHbIM
KONMMYecTBOM BOAbl W TennoBoW 3Heprun. B pesynbTaTte pacuyeTa oOcCyLleCcTBRsieTCs
nogbop 9neBaTopoB UK MX conen, MNPOU3BOAUTCA pacyeT CMeCUTENbHbIX W
APOCCENUPYOLWMX  YCTPOWUCTB, ONpeaensieTcd  KOMMYecTBO M MECTO  YCTAHOBKU
ApoccenbHbIX Wanb. PacyeT MoXeT npou3BOAUTLCA MPU WU3BECTHOM pacrnonaraemom
Hanope Ha WCTOYHWKE W ero aBToMaTudeckoM noabope B cryyae, ecnv 3adaHHoro
Hanopa He JOCTaTO4HO.

B pesynbtate pacyeTta onpefenstoTcs  pacxogbl M MoTepy  Hanopa B
TpybonpoBogax, Hanopbl B Yy3nax CeTW, B TOM 4MCfe pacnonaraemMble Hanopbl Y

noTpebuTenen, Temnepatypa TensioHOCUTENs B y3nax cetu (MpyM yyeTe TennoBbiX

11401.0M-MCT.003.000.
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noTepb), BenMynHa M3ObITOYHOro Hanopa y notpeburtenen, Temnepartypa BHYTPEHHErO
BO34yXa.

[poccenupoBaHne M3bbITOYHLIX HANOpoB Ha abOHEHTCKMX BBOAAX MNPOU3BOAAT C
MOMOLLIbIO COMen 3neBaTopoB M ApocCenbHbiX wWwanb. [poccenbHble wWwanbbl nepepq
abOHEHTCKMMM BBOJAMW YCTaHaBMMBAKTCA aBTOMATUYECKM Ha nojatowem, obpaTHOM
unn oboux TpybonpoBogax B 3aBUCMMOCTM OT HeobxoaumMoro Ans  CcuUcTembl
rmgpasnuyeckoro pexuma. [lpy paboTe HECKONbKMX WCTOYHMKOB Ha OAHY CeTb
onpefensaeTca pacrnpegeneHne BoAbl U TENSIOBOWM 3SHEPrMn Mexgy WCTOYHUKaMU.
MoaBoauTcs GanaHc No BoAe WM OTMYLUEHHOW TEMSIOBOW 3HEPrvern Mexagy WUCTOYHMKOM U
notpebutensamun. OnpegensalTcs NOTPedUTENU U COOTBETCTBYHOLUMA UM WUCTOYHUK, OT

KOTOPOro AaHHble NOTpebuTeNV NonyyatT BOAY U TEMNSIOBYIO 3HEPIUIO.

2.3.3 NMoBepo4HbIN pacyeT TENIOBON CeTU

Llenbto noBepoyHOro pacyetra sBRsieTCA onpeaeneHne gakTM4ecknx pacxoaoB
TENNOHOCUTENS Ha Yy4yacTKkax TEMfoBOW CeTU M y notpebutenen, a Takke KONM4yecTBe
TENNOBOW 3HEpPrun nony4Yaemom notpedbutenem npu 3agaHHOW TemnepaTtype BOAbl B
nogarouiem TpybonpoBoAe 1 pacnosiaraeMomM Hanope Ha UCTOYHUKE.

Co3gaHHas maremartmyeckasi UMMTaAUMOHHAs MOAENb CUCTEMbl TennocHabxeHus,
cnyxawass Ana  pelweHua  MOBEpPOYMHOW  3ajayun, MO3BOMseT  aHanuaupoBaTtb
rTMOPaBNMYECKNA M TennoBoW pexum paboTbl CUCTEMbI, a TakkKe MNPOrHo3npoBaTb
N3MEHEHME TemnepaTypbl BHYTPEHHEro BO3ayxa Yy noTtpebutenen. Pacyetbl MoryT
NPOBOANTBLCA MPU PasfINYHbIX UCXOAHbIX AAHHbIX, B TOM 4YUCMe aBapuUMHbIX CUTyauusXx,
Hanpumep, OTKMIOYEHUN OTAENbHbIX Y4YacTKOB TEMNfOBOWM CeTW, nepegayn BOAbl W
TENnoBOW 3HEPrun OT OLHOrO UCTOYHMKA K APYroMy MO OAHOMY 13 TpybonpoBOAOB U T.A4.

B pesynbTate pacyeta onpegensalTcs  pacxodbl M NOTEepM  Hanopa B
TpybonpoBogax, Hanopbl B y3nax CeTW, B TOM YUCIE pacrnonaraemble Harnopbl Yy
notpeburtenen, Temnepatypa TEMJOHOCUTENS B y3nax cetn (mpu yyeTe TensoBbiX
noTepb), TeMNepaTypbl BHYyTPEHHEro Bo3ayxa y notpeburtenen, pacxodbl U TeMmnepaTtypsbl
BOAbl Ha BXo4e W BbIXOAE B Kaxaykw cuctemy TennonotpedbneHusa. [lMpun paboTte
HECKOJTbKMX MCTOMHWKOB Ha OfHY CeTb onpefenserca pacnpeneneHne Bogbl U TEMNNOBOW
9Heprum mexgy McTtodHukamu. Nogsoautca 6anaHc No BOAE U OTMYLLEHHOW TEnsoBOW
3Heprmen mexay WCTOMHUMKOM U notpebutensamn. OnpegenstwTcs notpebutenu wu

COOTBeTCTByI-OLIJ,l/IVI MM UCTOYHUK, OT KOTOPOIro AaHHble I'IOTpe6MTeJ'II/I nony4yarT BOAY U
11401.0M-I1CT.003.000.
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TENNOBYH 3HEPIUI0.

2.3.4 KoOHCTpYKTOpPCKMI pacyeT TensioBOM ceTu

Llenblo  KOHCTPYKTOPCKOro  pacyeTa  SBNASETCA  onpejerneHve  AnameTposB
TpybonpoBOAOB TYMMKOBOM W KONbLEBOW TENMOBOM CETM MpPUM MNPOMNYyCKE MO HUM
pacyeTHbIX pacxofoB MNpu 3aJaHHOM (UNM HEW3BECTHOM) pacrnonaraeMoM Harope Ha
NCTOYHUKE.

HaHHas 3agaya MoxeT ObITb MCMOMb30BaHa nNpW Bblgavye paspelleHuss Ha
noakniyeHne notpebutenen K TensioBOM CeTU, TaK Kak B KavyeCTBE WUCTOYHMKA MOXEeT
BbICTynaTb ntobon ysen cuctembl TenrocHabXeHus, Hanpumep TenrnoBas kamepa. [Ans
Oonee rnMbKoOro peweHns [aHHOM 3ajavv npedycMoTpeHa BO3MOXHOCTb W3MEHEHUS
CKOPOCTU [OBWXEHWA BOAbl MO y4yacTKkam TensioBOW CeTWU, YTO MPUBOAUT K WU3MEHEHMIO
AnameTpoB TpybonNpoBoAa, a 3HAa4YUT M pacnoriaraemMoro Harnopa B TOYKe MOAKIMHYEHNS.

B pesynbTate pacyeta onpefensioTcsa AMameTpbl TpyOonpoBOAOB TEMNIOBOM CETH,
pacnonaraemblii Hanop B TOYKEe MNOOKIOYEHUs, pacxodbl, MOTEPU Hanopa M CKOPOCTU

OBUWXEHUA BOAbl HA y4aCTKax CeTU, pacrnosiaraémMble Hanopbl Ha I'IOTpe6I/ITeJ'IFIX.

2.3.5 PacueT Tpebyemon TemnepaTtypbl Ha UCTOYHUKE
Llenbio 3apgaum sBnsieTcst onpefeneHne MUHMManbHO Heobxoaumown TemnepaTypbl

TENNOHOCUTENA Ha BbiIXOAe U3 UCTOYHMKA Ansi obecneyeHus Yy 3aJdaHHOoro I'IOTpe6VITeJ'I9-|

TemnepaTypbl BHYTPEHHErO BO3[yXa He HUXE pac4eTHOM.

2.3.6 KommyTauunoHHbIe 3agauu

AHanuM3 OTKMOYEHUN, MNEepPeKktoYeHn, MOMCK OBrnuxanwen 3anopHOW apmaTypsbl,

OTKIHYaoLen y4aCTOK OT UCTOYHUKOB, UJTN NOJTHOCTbIO VI30ﬂMpyI-0LU,€V1 y4aCToOK U T.4.

2.3.7 NMbe3omeTpuueckum rpacuk

Llenblo  nocTpoeHUss  Nbe3oMeTpuyeckoro  rpacmka  sBnsieTcs  HarnsaHas
11401.0M-TCT.003.000.
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UNNICTpaums pesynbTaToB MApPaBlMYecKoro pacyeTta (Hanago4yHOro, MOBEPOYHOrO,
KOHCTPYKTOPCKOr0). 3OTO OCHOBHOW aHaNUTUYECKUN WHCTPYMEHT cneuynanucta no
rmgpaBnMyeckuM pacyeTam TensnoBbix ceTen. [MNpy 3ToM Ha aKpaH BbIBOASATCS:

*INHNA AaBneHus B nogarwlem Tpybonposoae

eNINHNA AaBneHnst B obpatHoM Tpybonposoae

*JIMHNA MOBEPXHOCTU 3EMIMN

*JINHNA NOTEPb Hanopa Ha wanbe

eBbICOTA 3[aHNSA

*JINHNSA BCKUNAHNSA

eJINHNSI CTAaTMYECKOro Hanopa

LiBeT n cTunb nuHWU 3agaeTcs nonb3oBaTenem.

B Tabnuue nog rpadukom BbIBOOAATCA ANA KaXOoro ysna CeTu HauMeHoBaHue,
reogesnyeckas OTMeTKa, BbicoTa MOTpebuTend, Hanopbl B nogawwemM u obpaTHOM
TpybonpoBogax, BenuuMHa OPOCCENUMPYEMOro Hanopa Ha wanbax y notpebutenen,
noTepu Hamnopa MO y4yacTkam TensnoBOWM CeTU, CKOPOCTM ABWXEHUS BOAbl Ha yyacTkax
Tennoson cetm u T.4. KonmyectBo BbIBOAMMOM MOA  rpadmkom  mMHdopmMauum
HacTpauBaeTcs Nonb3oBaTenem.

[MocTpoeHUio Nbe3oMeTpu4eckoro rpaduka npeawecTsyeT BblIOOP MCKOMOro MyTw.
[na aTton uenn Ha cxeme TEnsIOBOW CETM OTMEYalTCs He MeHee [OBYX Y3MoB, 4yepes
KOTOpble [OOIMKEH nNPONTU BblOpaHHbIM nNyTb. B obwem cnyyae, C y4yeToMm
3aKOMbLOBAHHOCTM TENMOBbIX CeTer, MOXeT cyulecTBoBaTb Oornee o0OHOrO nyTw,
coeaunHALWEero 3agaHHble TodkM. B aToM cnyvae gns ofHO3HaA4yHOro onpegeneHus
pe3ynbTata MOXHO yKasdaTb MPOMEXYTOYHbIE TOYKWU, NIMOO M3MEHUTb KPUTEpUI noucka
nytm (9To0 MOXeT OblTb  MUHUMM3AUMSA  KONUYECTBa  y4acCTKOB, MWHMMMU3AUUA
rMapaBAnyeckoro COMpOTMBIIEHUA NNMOO0 MUHUMMU3ALMS CYMMApPHOW AOfWHbI, MOMCK MO
nMHMAM  nogatowen unu  obpatHon  maructpanu). [lyTb  cTpouTcs  nNporpaMmmon
aBTOMaTUYeCKN, HANOEHHbIN NYTb "NoACBeYMBaETCA" Ha 3KpaHe LBETOM BblAeneHus.

Mocne Bbibopa  Tpebyemoro Nyt  OAHMM  KIAMKOM  MbiWW  CTPOMUTCS
nbesomeTpudeckuin rpadguk. CocrtaB otobpaxaemonm Ha Hem uMHopmaumm, nereHga wm
MacwTab npeacTaBneHUs nerko HacTpamBarTCs MNofnb3oBaTenieM B yOoOHOM Anst Hero
Buage. pacmk moxeT ObiTb Npu HeobxoouMmocTu pacnevataH nmMbO 3KCNOPTUPOBAH B
apyrve npunoxeHunsa Yepes bydep obmena Windows.

lMbesomeTpuyeckun  rpadpuk  ABNAETCA  HEe3aMEHMMbIM ~ UHCTPYMEHTOM  Mpw

KanubpoBke rnapaBnMYecKon MOAENW TENfOBOW CETWU, MOCKOMNbKY rpaduyeckas

11401.0M-MCT.003.000.
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WUHTepnpeTauus rmMapaBfMYECKOro pexmma Mo3BONseT OQHOBPEMEHHO KayeCTBEHHO W
KONMMYECTBEHHO OLIEHMTL MOMpPaBKW, KOTOpble HEOBXOAMMO BHECTM B pPaCYeTHY MOAENb,
4yTobbl OHa Haubonee agekBaTHO MNOBTOpSANna “"rMgpaBnMyeckoe noBefeHne" peanbHON

TEennoBown cetu B 3KCnyaTtauyunun.

2.3.8 PacyeT HOpMaTMBHbLIX NOTEPb Temnsna Yepes U3oNALUI0

Llenbto gaHHOro pacyeTa siBnsieTCca onpeferieHne HoOpMaTUBHbLIX TEMSOBbIX NOTepPb
Yyepes usonauuio Tpybonposoaos. TennoBblie NoTepu onpegensaTcs CyMMapHoO 3a rog ¢
pa3buBkon no mecsauam. NpocMoTpeTb pesynbTaTbl pacdeTa MOXHO Kak CyMMapHO Mo
BCEW TENMOBOW CETU, TaK U MO KaXAOMy OTAENbHO B3ATOMY UCTOYHWUKY TEMNSIOBOW SHEPTUK
N Kaxgomy ueHTpanbHomy TennoBomy nyHkTy (LITT1). PacyeT moxeT ObiTb BbLINOMHEH C

y4eTOM nonpaBOYHbIX KOSCbeVIU,I/IGHTOB Ha HOPMbI TEMJI0OBbLIX MOTEPb.

11401.0M-MCT.003.000.
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3 BA3A OAHHbIX 3NEKTPOHHOW MOAENN CUCTEMBbI
TEMNJNOCHABXEHUA TOPOOA APXAHTEJIbCKA

Mpadhmyeckan Gasa OaHHbIX MO BEKTOPHBLIM CNOsSIM npeacTaBnseT coboi ceMencTBo

OBONYHbIX d)aﬂnos, HaxoaAawnxcda B ogHOM Katalsjiore h mMmerwmx oaHo MMA 1N pa3Hblie

paclmnpeHuns:
PacwupeHue OnucaHue channa
b00 3aronoBokK rpaguyeckon 6asbl
b0l MeTpuyeckas nHgopmauus
b02 CTPYKTYpa TUMNOB M PEXMMOB CIOS
b03, b04 onbnmnoTeka cCMMBOSOB
ZsX NPOCTPaAHCTBEHHbIN MHAEKC
ZX WHOEKCHLIN hann Ans CBA3N C CEMaHTUKON
b05 MHdOpPMaUNSa 0 NOOKITKYEHHbIX K CITOK CeEMaHTMYecknx 6asax
AaHHbIX (MOXET OTCYyTCTBOBATb)

ANs KaXgoro BEKTOPHOro rpadpuyeckoro cnosd obsizatenbHO AOSKHbI CyLLLECTBOBATb
Gannbl ¢ pacwupeHnem BOO u B01, cogepxawume MeTpUYecKyr UHdopmMauuio o6
obbekTax cnos.

XpaHeHne cemaHTM4Yeckon WHgopMaumm B cucteme «Zulu» ocyulectsnsieTcs B
COOTBETCTBMN C pPENISUMOHHOM MoLenbk AaHHbIX. Bcsa cemaHTudeckass uHdopmaums
cogepxutcsa B Tabnuuax. basa pgaHHbIX npegcraBnsetr cobon rpynny Tabnuu, mexay
KOTOPbIMW YCTaHOBSMIEHbI CBA3W. OTO O3HA4YaeT, YTO OLHOM 3anncu B Kakom-nmbo wu3
Tabnuy pendauuMoHHoW ©asbl OaHHbIX MOXET COOTBETCTBOBAaTb OAHA WM HECKOSbKO
3anucen gpyron Tabnuubl aToM 6asbl OaHHbIX, B 3aBUCMMOCTM OT TWUMa CBSA3N Mexay
3TUMK aByms Tabnuuamm.

Onuncanne Habopa Tabnuuy n CBA3EW Mexay HUMWU onpenensaetr CTPyKTypy 06asbl
AaHHbIX. MI3MeHsIs1 CTPYKTYPY, MOXHO MOMy4vaTb pasnuyHble 6a3sbl 4aHHbIX Kak U3 pasHbliX,
Tak U U3 OOHUX M TeX Xe ucxogHbix Tabnuu. Kaxpgaa ctpyktypa 6asbl gaHHbIX «Zuluy
XpaHUTCa B OTAeNbHOM hanne onucaHna ¢ pacwmpeHunem ZB (Zulu Base). Nogkntovas K
rpacomyeckomy Crow Ty UKW UHYIO CTPYKTYpy 6asbl AaHHbIX, MNOMb30BaTefNlb TEM CaMbiM
NoAaKNYaeT K Crok TeKyliMe npasuia BbIMOSIHEHMST 3anNpoCcoB K ceMaHTu4eckon base.

11401.0M-MCT.003.000.
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OTO [JaeT BO3MOXHOCTb MMeTb ANS OL4HOro rpaduyeckoro cnos u Ans Kaxagoro tuna
HecKkonbko 6a3 [OaHHbIX C pPasfMYHOW CTPYKTYPOW, MNOAKMYas WX MOMepeMeHHo, B
3aBMCUMOCTM OT peLlaemMon nonb3oBaTenemM 3agaydn.

CyuwlecTByeT, OfHaKo, OOHO MpPUHUMNWANbHOE OrpaHuyeHne, Kacarolleecs
CTPYKTYpbl 6a3bl AaHHbIX, nogknyaemMon K rpadudeckomy cnot. [pmasatb
ceMaHTuyeckyto 6asy AaHHbIX K rpadmyeckoMy Cnol O3HayaeT 3afaTb COOTBETCTBME
mMexay obbekTammn u3 rpacdmyeckoro Cnos n 3anmcamm n3 ceMaHTudeckon 6asbl 4aHHbIX.
Ncxops ns atoro, ogHa 13 cBsiden B Da3e He sABnseTcs CBA3bio «Tabnuua-tabnuuya», a
SBNAETCS CBA3bK «crnon-tabnuuax». lNone cBAsM ¢ rpadpuyecknm cCrioem — 3TO norne
OasoBon Tabnuubl (06s3aTeNbHO YMCNOBOE), 3HAYEeHUsI KOTOPOro COOTBETCTBYHOT
3Ha4yeHnaM Knden obbekToB crod. Takmm obpasom, M3 Bcex Tabnuu, BXogswux B
COCTaB CeMaHTuyeckon 6asbl AaHHbIX, TONbKO oaHa (6asoBas)) Tabnuvua wmeeT
HENOCPEeACTBEHHYHO CBA3b CO COEM.

«Zuluy nogaepxmBaeT paboTy C pPensAunMoHHbIMM 6aszamMu  [aHHbIX, MCMNONb3ys
cepsuc Borland Database Engine (BDE) komnaHuu Inprise. OCHOBHbIM OObEKTOM, C
KoTopbiM onepupyeT BDE, aBngetcs 6a3a faHHbIX. OTO MOXeT OblTb AeNCTBUTENbHAas
0as3a gaHHbiX, Hanpumep, Microsoft SQL Server unu 6asa gaHHbix Microsoft Access, a
MOXET ObITb COBOKYNHOCTb Tabnuy, Paradox nnun dBase. Cuctema Zulu takke onepupyet
noHstmem 6asa [JdaHHbIX, OOHAKO, 34ecb No4 3TUM  TEPMUHOM MOApa3yMeBaeTcs
COBOKYMHOCTb Tabnuu u cBA3en mexay HUMKU, 06beanHEHHbIX AN BbINOSIHEHUS 3anpoca
K peanbHon 6a3e p[aHHbIX C UEenbld NOMyyYnuTb 3adaHHbI  NoNnb3oBaTeneMm cpes
nHdopmaumn. basa pgaHHbix Zulu 3agaetca  dannom-onucaTtenem 6a3bl  AaHHbIX,

UMeKLLMM paclumpeHme ZB 1 nmeHyembiM B JanbHenwem zb-cannom.
Onucatenb 6a3bl AaHHbIX Zulu XpaHUT CrieayoLLyo MHOPMaLmIo:

eCNNCOK Tabnuu, y4acTBYIOLLMX B 3anNpoce;
eCNUCOK Tabnuu-crnpaBo4YHUKOB,
eHAbOP 3anNpoCOoB, 3a4aroLLMX NpaBuna BbIBOPKN OaHHbIX U3 Tabnuu,;

eHabOpP CMeHHbIX hopM Anst 0TOGpakeHUss pasHoro npeAcTaBneHns nHpopmaumm.

11401.0M-MCT.003.000.
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4 3TAMNbI CO30AHUA ANEKTPOHHOW MOAENN CUCTEMbI
TEMNJNOCHABXEHUA TOPOOA APXAHTEJIbCKA

4.1 MHdopmaumoHHo-rpachuyeckoe onucaHMe OOBLEKTOB CUCTEMbI
TennocHabXxeHUsA NonoXxeHus

Ha aTtane onucaHusi 0GBHEKTOB CUCTEeMbl TenrocHabXeHust ropoga ApxaHrenbcka
6blN0 NpoBeAeHO MHAOPMAaLMOHHO-Tpacduyeckoe onmMcaHue CyLLEecTBYOLWMNX 0ObeKToB

CUCTEMBbI.
B cocTaB nnaHa ropoga BXoAST crieayoLlmne Crow:

eY1rnubl;

e[loma;

e[ opoackas 4epTa;

e[ paHunLbI KBApTanos;
eHasBaHus ynuu;
e[lognucu panoHos;

e[ paHnLbl BOAHbLIX OObEKTOB.

B kauectBe wucxogHoro mMatepumana anda no3nunoHmpoBaHUA 0OBbEKTOB CUCTEMBI
TennocHabxeHuns (I/ICTO‘-IHI/IKI/I TEennoBoun QHepruny, TennoBblie CeTn, I'IOTp66I/ITeJ'II/I) Ha KapTte

ropoga ObINn NCNONb30BaHbl CXEMbI TEMMOBbLIX CETEN TEMNONCTOYHUKOB.

B anekTpoHHOW Mogenun TennoBad CeTb COCTOUT U3 Y3/10B U BETBEWN, CBA3bIBAKOLLNX
3T y3nbl. K yanam oTHocAaTca crnegylouwme OObeKTbl: MCTOYHUKM, HACOCHbIE CTaHLuM,
TEennoBble KaMepbl, 3aABWMKKW, NOTpebutenn n 1.4. Pag anemMeHToB, Takue Kak TensoBble

Kamepbl, NOTPeotuTenun u T.4., AoNyckalT AanbHENLWY KnaccuduKkaumio.
Pasnunyatotcsa cneayowme TeXHONormMyeckne Tunbl y3nos:

®/ICTOYHUK B COCTOSIHUM «PaboTay;
®/ICTOYHMK B COCTOSAHUN « OTKMHOYEH»;
eTEMNOBas KamMepa;

epa3BeTBIIEHME;

e/I3MEHEHNE AnameTpa;

erioTpebuTens B coctoaHMm «PaboTay;

er0TPeOMTENDL B COCTOSAHUMN « OTKMIOYEHY;

11401.0M-M1CT.003.000.
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¢0600LLEHHbIN NOTPebuTenb B COCTOAHUN «PaboTay;
¢0600LLEHHbIN NOTPEOUTENb B COCTOAHNN «OTKITHOYEHY;
eHACOCHas CTaHUWS;

e3a/1BMXKa B COCTOAHUN « OTKpbITay;

e3a/1B/KKa B COCTOSIHUN «3aKkpbiTay;

eBbluMCNAEMasn Wanba;

eyCTaHaBNMBaemas Lwanba;

eperynATop Hanopa;

epErynaTop AaBneHus B nogatoLiem TpybonpoBoae;
epErynATOp AaBneHus B obpaTtHOM TpybGonpoBoae;
epeErynATOp pacxoga B nogatoiem TpybonpoBoae;
epeErynsaATOp pacxoga B obpatHom Tpybonposoae;
epErynATOp Hanopa B nogawLiem Tpybonposoae;
eperynsaTop Hanopa B obpaTtHoOM TpybonpoBoae;
oLITTT;

erlepeMblyKa B COCTOSAHUKN «BkntoueHay;

e[IepeMblvKa B COCTOAHUN «BblkntoueHay.
Bcem y3nam npuceamBaroTCA YHUKalrlbHblE UMEHaA.

BetBn sanswTca rpadguyecknm msobpaxeHnem TpybonpoBoLoOB M NpeacTaBnstoT

co60i MHOrO3BEHHbIE NTOMaHbIe NIMHUW, COeaUHSIIoLLNE Y3Tbl.

[ocTynHbl ANA co3aaHus creayroLume TUMbl y4acTKOB TEMNMOBOW CETU:

ey4aCTOK B COCTOSAHUN «BkritoueHy;
ey4aCTOK B COCTOAHUN « OTKITIOYEHY;
ey4aCTOK C OTKIMKOYEHHbIM NogaroLwmum TpybonpoBoaoM;

ey4aCTOK C OTKIMKOYEHHbIM 06paTHBIM TPYBONPOBOAOM.

MapannenbHoO AaHHOMY 3Tany nNPoOBOAMNICA 3Tan MHAOPMALMOHHOIO OMnMUcaHus
OOBEKTOB CUCTEMbI TENNOCHAOXEHUS: WUCTOYHWUKM TEMMOBOW 3dHEpruu, notpedutenu,

y4yacTku Tennosbix ceten, LITTI.

OcHOBOM ceMaHTUYEeCKMX AaHHbIX 00 OoObeKkTax CUCTEMbl TenSoCHaAOXeHUsa Oblnn
6a3bl gaHHbIX NO Harpyskam noTpebutenen, a Takke WHGoOpMaumsa no  yyacTkam

TENnnoBbIX CeTeN, UICTOYHMKAM, I'IOTpe6I/ITeJ'IFIM.
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OBOCHOBBIBAIOLWWE MATEPUATDbI K CXEME TENNOCHABXEHUA MO «TOPOL APXAHTEJIbCK» 10 2028 FOJA.
TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENNOCHABXEHUA rOPOMA

B cywectBylowen ©0ase [aHHbIX 3MEKTPOHHOM MOAENU OMNUCaHbl crnefyoLmne

3anonHeHna 6a3bl AaHHbIX MO napamMeTpam 3aBucersa oT Halindnda NCXoaHbIX AaHHbIX.

NacrnopTHble XapaKTepUCTMKM MO MNPUBEAEHHBIM HMXE TuUNamMm OOBEKTOB CUCTEMbI
CocTtaB uHgoOpMauMM MO  Kaxkgomy Tuny OOBEKTOB HOCUT Kak
CNpaBOYHBLIN XapakTep (Hanpumep: MaTepuan kamepbl, 6anaHcoBasi NPUHAANEXHOCTb U

T.0.), Tak M Heobxogum Ans  PYHKUMOHUPOBaHWUS pacyeTHoM Mopgenu. [lonHoTta

Takum obpasom, B pesynbTaTe BbINOSIHEHNA AaHHOro atana paboTt Obina co3gaHa

cthopmmpoBaHa 6a3a gaHHbIX N0 O6bEKTaM.

KapTa ropoga, BbllMoJyiHEHa NMpuUBA3Ka BCEX 0OBbEKTOB CUCTEMBI TENnocHabxeHna K KapTe,

O6bwmn Bug paspaboTaHHOM SNEKTPOHHOW MOLENU CUCTEMbl TeNNoCHabXeHus

ropoga ApxaHrernbcka npefcTaBreH Ha pucyHke 4.1.
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PucyHok 4.1 - O6wui Bup paboyero akpaHa 3fIeKTPOHHOW MoAenu cUMcTeMbl TennocHabxeHus ropoaa
ApxaHrenbcka
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OBOCHOBBIBAIOLLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENbCK» [10 2028 FOJA.
TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENNOCHABXEHUA rOPOMA

4.2 OnucaHve TOMOJIOTMYECKOU CBA3HOCTM OOBLEKTOB CUCTEeMbI
TennocHabXxeHusa

Ha paHHom aTane 6bina onucaHa Tononornyeckasi CBSA3HOCTb OOBLEKTOB CUCTEMBI
TEeNnNOCHabXeHNA (MCTOYHUKN TEMNSOBOW 3HEPrun, TEMMOBble KaMepbl, y4acTKM TEnsoBbIX
ceten, LTI, notpebutenun). OnncaHme TONonorM4eckon CBA3HOCTM npeacraBnset cobon
onucaHve ruapaBfM4EecKon CTPYKTYpbl Y3MOB cuUcTeMbl. B pesynbtate BbINOSIHEHUS
AaHHoro 9Ttana pabor Obina co3gaHa  rMapaBnMyeckas MoAeNb  CUCTEMBb
TennocHabXeHus, oTpaxatllasi CylecTByloLee MNONoXeHne cUCTeMbl TennocHabxeHus

ropojaa.

CTpyKTypHO MoOAenb pasgeneHa Ha ABa cnod: cnon «TennocHabxeHuwe» C
onucaHmem cuctembl TensiocHabxeHns ot ApxaHrensckon TILL n cnon «KoTtenbHble» C

ONnuUCaHMeM CUCTEM TeNnoCcHabXeHNs OT KOTeNbHbIX ropoaa.

4.3 OTtnagka n KanuoépoBKa 3NIeKTPOHHOU Moaenun

B pamMKkax AaHHOro aTana Obina BbINOMHEHA oOTnagka pa60TbI pacyeTHbIX

MaTeMaTun4eCckmnx Mo,qyne|7| nyTem BblABITIEHUA OLNOOK B UCXOOHbIX AaHHbIX.

Ha oaTane oTnagkM 9nekTpoHHoM wmoaenu Obin npoBedeH aHanu3 MOoMHOThI
BHECEHHbIX UCXOAHbIX AaHHbIX. IHCTpyMeHTapreM Ans aHanusa v BbISBIEHNs OLIMGOK BO
BBEAEHHbIX WCXOAHbIX AaHHbIX ABNATCA CreHepupoBaHHble OT4YeTbl 00 obObekTax u3

co3gaHHOM Oa3bl AaHHbIX.

B panbHelwem pa3paboTaHHas 3nekTpoHHas Mofenb Oblna ucnonb3oBaHa B
KayecTBe OCHOBHOIO MHCTPYMeHTapusi Ans pa3paboTku cueHapueB pasBUTUS CUCTEMBI

TennocHabxeHua ropoaa ApxaHrenbcka.

4.4 AnekTpoHHasa Moaernb NepcrneKTUBHOW CUCTEMbl TennocHaGxeHus
ropoga

MOﬂ,eJ'II/IpOBaHI/Ie NepCrneKkTnBHbIX BapMaHTOB Pa3BUTUA CUCTEMbI TennocHabxeHns

(CTpOVITeJ'leTBO HOBbIX N PEKOHCTPYKUUNA CYyLLECTBYHOLLNX NCTOYHUKOB TENI0BOW QHeprum,
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OBOCHOBBIBAIOLWWE MATEPUATDbI K CXEME TENNOCHABXEHUA MO «TOPOL APXAHTEJIbCK» 10 2028 FOJA.
TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENNOCHABXEHUA rOPOMA

nepepacnpegeneHne  TennoBbIX  Harpysok Mexay WCTOYHMKaMu, onpeaerneHve
BO3MOXHOCTW MOAKMIOYEHNA HOBbIX MNOTpebuTenen TennoBOW 3Heprun, onpeperneHve
ONTUManbHbIX BapUaHTOB Ka4yeCTBEHHOIO U HageXHoro obecnevyeHms TennoBon IHepruen
HOBbIX noTpebutenem wn T.0.) OCYLWECTBMASETCA 4Yepe3 MeXaHU3M CO34aHus U
agMVHUCTPUPOBAHNA crneumanbHbiX "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KMOHMPYEMbIX
N3 OCHOBHOW (KOHTPONbHOM) 6a3bl AaHHbLIX ONUCAHUA TEMNOBOM CETU, Ha KOTOPbIX MOXHO
npoussoauTb Nobble MaHunynaumm 6e3 pucka MCKasuTb WU NOBPEAUTb KOHTPOSbHYHO
6aasy.
B coctaBe anekTpoHHOM MOAENN NEPCNEKTUBHOM CUCTEMbI TENNOCHabXeHnsa ropoaa
AOMOMHUTENbHBIMW CIIOSIMU NpeaCcTaBeHbI:
=Cnon, cogepxalume nepcrnekTuBHbIe MMAOWaaKu CTpouTenbCcTBa ropoa (tepputopumn
NepcnekTUBHOM 3aCTPOMKK);
mpacyeTHble cnou ZULU no oTaenbHbiM 30HaM TennocHabXeHua ropoga no

pPacCMOTPEHHbLIM NEPCNEKTUBHLIM BapnaHTaM pasBUTUS.

CDparmeHT pa60t-|ero JKpaHa SJ'IeKTpOHHOIZ mogesim C HaHeCceHuemMm  30H

NnepcnekTMBHOWN 3aCTPOMKM NpuBELEH Ha PUCYHKe 4.2.
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PucyHok 4.2 - O6wmi BuA paboyero akpaHa afieKTPOHHOM MoAeNnun cucTeMbl TeNNIOoCHabXkeHUs ropoaa
ApxaHrenbcka (C HaHeCeHMeM 30H NepPCneKTMBHOW 3aCTPOMKN)
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OBOCHOBBIBAIOLLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENbCK» [10 2028 FOJA.
TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENNOCHABXEHUA rOPOMA

B 3]'IeKTp0HHOI7I MOAENN CUCTEMbI TeNNOCHabXeHNs npeacrtaBfieHbl, TaKNM o6pa30M,

cneaytowme crnom (knoHbl) 6a3 faHHbIX ANS pasnUYHbIX pacyeTHbIX NepoaoB:

CywecTtBytoLlee coCcTossHME cuctemMbl TennocHabxenuns (TOL, koTenbHble);
[MepcnekTMBHOE COCTOSIHME CUCTEMbl TennocHabxeHnnsa Ha 2017 rog 6es
N3MEHEHNs KOHdUrypaumMm cucTtemMbl TpaHcnopTa TennoHocuTens (6es
peanusaumm NpoekToB cxeMbl TennocHabxeHus) (TOL, koTenbHble);
[MepcnekTMBHOE COCTOSIHME CUCTEMbl TennocHabxeHunss Ha 2022 rog 6es
M3MEHeHNs KoHdurypaumMm cuctemMmbl TpaHcnopTa TennoHocuTens (6es
peanuaaunm NPoekToB cxeMbl TennocHabxeHus) (TIOL, koTernbHbIE);
[MepcnekTnBHOE COCTOSIHME CUCTEMbI TennocHabxeHna Ha 2028 rog 6es
M3MEHeHNs KoHdurypaumMm cucTtemMbl TpaHcnopTa TenrnoHocuTens (6es
peanuaaumm NPoeKToB cxeMbl TennocHabxeHus) (TIOL, koTenbHbIe);
[MepcnekTMBHOE COCTOSAHME CUCTEMbI TennocHabxeHnsa Ha 2017 rog C y4eTom
peanuaaunm NpoekToB cxeMbl TennocHabxeHus (TIAL, koTenbHble);
[MepcnekTnBHOE COCTOAHME CUCTEMbl TennocHabxeHna Ha 2022 rof ¢ y4eTom
peanuaaunm NPoeKkToB cxeMbl TennocHabxeHus (TALU, koTenbHble);
[MepcnekTMBHOE COCTOSAHME CUCTEMbI TennocHabxeHnsa Ha 2028 rog ¢ y4eTom

peanu3aumm NPoeKTOB cxeMbl TennocHabxeHus (TOL, koTenbHbIE).

B pacyeTHbIX cnosix co3gaHbl NepcrnekTuBHblE 0606LWEeHHbIE NoTpebuTtenu Tenna no

nepcnekTuBHbIM CTPOUTESIbHLIM MJ10LWLaaKaMm.

Pe3yﬂbTaTbI rmapaBlindeCKkmnxX pacyeToB rnpeactaBlieHbl B Cleayownx npunoxXeHnax

K rnaBam O6G0OCHOBbLIBAOLNX MaTepmnarnos:

PesynbTaTbl  pacyeToB  NO  CYLIECTBYKOLWEMY  COCTOSAHWUIO  CUCTEMbI
TennocHabxeHns — B NpunoxeHnn 4 «Pe3ynbTaTtbl rmapaBnMyecknx pacyeToB
Nno CcocTosiHMi ©0as3oBoro nepuoga pas3paboTKM CXEeMbl TEnnocHabXeHUsa»
maBbl 3 «OnNekTpoHHas MoAenb CUCTEMbI TeNnocHabXeHnsa ropoaa»
O6ocHoBbIBaOWNX  MaTepuanoB K Cxeme  TennocHabxenuss  ropoga
ApxaHrenbcka go 2028 r.;

PesynbTaTbl  pacyeToB MO  MEPCNEKTMBHOMY  COCTOSIHUKO ~ CUCTEMbI
TennocHabxeHns be3 yyeTa peanusauum MEpOnpUATUIA CXEMb
TennocHabxeHuna — B MNMpunoxeHnn 1 «Pe3ynbTaTbl rapaBnnyecKkMx pac4yeToB
(nporHo3npyemoe nepcrnekTMBHOE COCTOSAHME B CYLLECTBYIOLMX 30HaAxX

AENCTBUS SHEProMCTOYHUKOB)» [naBbl 4 «[lepcnekTuBHble GanaHCbl TENTOBON
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TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENNOCHABXEHUA rOPOMA

MOLLLHOCTU  UCTOYMHMKOB  TEMMIOBOW  3HEPrMM W TEMNSIOBOM  Harpys3ku»
O6ocHoBbIBalOWNX  MaTepuanoB K CXeMe  TennocHabxeHma  ropofa
ApxaHrenbcka go 2028 r.;

PesynbTaTbl  pacyeToB MO  MEPCNEKTMBHOMY  COCTOSIHUKO ~ CUCTEMbI
TennocHabxeHns c yyeToMm peanusauum MeponpUATUN CXEMb
TennocHabxeHua — B MNMpunoxeHnn 1 «Pe3ynbTaTbl rmapaBnNnMYecKknx pac4eToB
(NnporHo3npyemoe nNepCcrnekTMBHOE COCTOSIHME CUCTEeM TennocHabxeHus ¢
y4eTOM peanusauunm MepOonpuUATUN CXeMbl TennocHabxenus)» [naebl 7
«lMpegnoxeHnss NO CTPOMTENbCTBY W  PEKOHCTPYKUMM TEMSMOBbLIX CETEN U
COOpY)XeHMM Ha  Hux»  OOOCHOBLIBaOLWNMX  MaTepuanioB K  CXeme

TennocHabxeHus ropoga ApxaHrenbcka go 2028 r.
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OBOCHOBBIBAIOLLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENbCK» [10 2028 FOJA.
TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENNOCHABXEHUA rOPOMA

5 3A0AYN, PELWLWAEMbIE HA BA3E 3NIEKTPOHHOW MOOENU CUCTEMBbI
TEMNJNOCHABXEHUA TOPOOA APXAHTEJIbCKA

OCHOBHbIMW LIENSIMW MPU CO3A4aHUN 3NEKTPOHHOM MoAEenNn ObInu:

eroBbieHNEe 3GPFPEKTUBHOCTU MHEDOPMALMOHHOIO obecneyeHnss MnpoLeccoB
NPUHATUA  pelweHnn B obnactu  Tekywero  (YyHKUMOHUPOBaAHUS ¢
NepcnekTUBHOIO pasBUTUSE CUCTEMbI TEMSIOCHAOXEHNSA ropoaa;

eipoBeEHNE €eAMHOW MOMUTUKM B OpraHM3aumm Tekyllen [esTenbHOCTU
npeanpuaTUn N B NEPCNEKTUBHOM Pa3BUTUN BCEWN CUCTEMbI TEMNOCHAOXEHUSN
ropoaa;

e0becneyeHne yCTon4YnBoro rpagocTponTeNbHOro pa3BnTus ropoaa;

epaspaboTka Mep ANns MNOBbIWEHUS HA4EXHOCTU CUCTEMbl TENNOCHabXeHUs
ropoaa;

eMVHMMU3ALMS BEPOATHOCTU BO3HUKHOBEHUSA aBapUMHbLIX CUTyauun B cucTeme
TennocHabxeHus;

eCO3[@aHME eauHON WHAOPMAaUMOHHOW nnatopmbl Ansa  obecneveHus

MOHUTOPWUHIa pasBUTUS.
B yacTu pelueHust KOHKPETHbIX 3a4a4 HEOOX0AMMO BblAENUTL CrieayoLwme:

eMOHUTOPWHI Pa3BUTUS CXEMbI TeNNocHabxeHnsa ropoga ApxaHrenbcka;

eMOJENUPOBAHNE U aHaNU3 BapWaHTOB Pas3BUTUS CUCTEMbl TeNSIOCHabXeHus
(nogkntoyeHne HoBbIX noTpebutene K  CyWeCTBYWOLWWUM  CUCTEMaM
TEennocHabXeHnsl, CTPOUTENBbCTBO HOBbLIX WMCTOYHWKOB TEMNSIOCHAGXeHNa u
MOZenupoBaHue 30H UX AEeNCTBUSA U Mp.);

echopMMpoOBaHME nporpamm MepONpUATUA LNs peanusaumm paspaboTaHHbIX
BapuaHTOB pasBuTUs (MpPorpaMm HOBOMO CTPOUTENLCTBA W PEKOHCTPYKLUK
TENNOCeTEBOr0  XO35IUCTBA) WM aHanu3 nporpamMm, npeacTaBfeHHbIX
TennocHabxarLwmmMm opraHn3aunsamu;

eaHanM3 CMOPHbIX BOMPOCOB MO CHATUIO «ObOpemeHeHun» npu Bbigade TY Ha
noaknyeHne TennocHabxawwmmn opraHm3auuamm (Hanpumep, aHanua
LenecoobpasHOCTN PEKOHCTPYKUUN C YBEMMYEHWEM AMameTpa UMM HOBOrO

cTpouTenbCcTBa TPyOONPOBOAOB TEMNMOBLIX CETEN).
B panbHenwem BO3MOXHO Ha eguHon nnatdgopme opraHuszoBatb APM OCHOBHbIX
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNOCHABXEHNA MO «TOPOA APXAHTENbCK» 10 2028 FOJA.
FMABA 3. INEKTPOHHAA MOLENb CUCTEMbI TENNOCHABXEHWUA rOPOMA

cnyx6, Takmx kak: MTO, cnyxGbl pexmMmMoB, cnyx0bbl Hanagku, crnyx6bl NEPCNEKTUBHOIO

pa3BUTUS, AUCTIETYEPCKMX CYXD, cnyx6 akcnnyatauumn n pemMoHTa TeNNoBbIX CETEN U T.4.

B kauectBe npumepa, HuWxe npumBeaeHbl BO3MOXHble BapuaHTbl WCMOJIb3OBaAHUA

3]'IeKTp0HHOI7I MOAENN CUCTEMbI TENNOCHABXEHMSA B TeNNOoCcHabxaroLwen opraHunsauunn.

[1T0:

erpadomyeckoe NpeacTaBfieHMe CXeMbl TEMSOBOW CETU C MPUBA3KON K eOUHOWN
ropoACKOMN KapTe;

elacnopTm3aums TennoBon ceTm u obopyaoBaHWA, co3faHue u oTobpakeHue
CXEM Y3M0B U y4acCTKOB;

epacyeT HOpPMAaTMBHbIX NMOTEPb Tenna Yepes U3oNsALUUI0 CoOrMacHo AeNCTBYHOLUM
HOPMaTUBHbLIM AOKYMEHTaM;

echopmupoBaHne 0606w EHHON chpaBoOYHOM WHOPMaUUM MO  3adaHHbIM
KpUTEepuaM, chneumanbHblX OTYETOB O MNapameTpax U pexumax TensioBou
cetu;

eaHann3 o6BHEKTOB C 3a4aHHLIMU CBOMCTBaAMM (PEMOHT, Yyon 6anaHc, kamepbl

C 3agaHHbIM 060pygoOBaHUEM U T.M.).

Cnyxba pexumoe U HarnaoKu:

epaspaboTka rmapaBnyeckmux peXxXmMoB TENMOBLIX CETEN

e(bopMMpOBaHME OTYETOB MO HanadoYHbIM pacyeTam notTpebutenen (pacyet
ANaMeTPOB CyXaloLmX YCTPOUCTB);

eHANafOYHbLIN pacyeT MNpuv MOAKMYEHMM HOBbLIX MNoTpebutenen (pacuyet
ANaMEeTPOB CyXaloLMX YCTPOUCTB);

eMOJENMPOBaHMNE MEPEKNIOYEHU 3arnopHOM apmaTypbl npu opMupoBaHUn

rpagomMka peMOHTOB.

OmOaden akcrninyamauyuu U peMoHma:

eBe/lEHNE apxmnBa AedEKTOB N MOBPEXKAEHNIA;

e(hOpPMUPOBaHNE OTYETOB, TabMMYHbLIX U rpadmyeckmx cnpaBok U BbIBOPOK MO

pPa3nn4HbIM KpUTEPUAM,
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TMABA 3. ANEKTPOHHASA MOLAENb CUCTEMbI TENNOCHABXEHUA rOPOMA

e(pOpMUpPOBaHME OTYETOB MO rUAPABIIMYECKMM pacyeTam TernrnoBOM CeTH,
MoJenMpoBaHMUe MNepekrniovYeHnin 3arnopHoOn apmaTypbl nNpyu PopMUpoBaHUN

rpagomMka peMOHTOB.

Omaden nepcrnekmusHo20 pa3sumusi:

eOnpefeneHne CyLIeCcTBYIOLWMNX U NepCcnekTUBHbIX GanaHcoB Mpou3BoAcTBa U
noTpebneHns TENNOBOW 3HEPTUN NO UCTOYHUKAM;

eornpegenieHne onTUMarnbHbIX BapuaHTOB MEPCMEKTMBHONO pasBUTUA CUCTEMbI
TennocHabXXeHns No KPUTEPUAM HaOEXHOCTU, Ka4eCTBa U AKOHOMUYHOCTN;

eOnpeaeneHne HageXXHoCTM CyLLLECTBYOLLEN M NEPCMNEKTUBHON CXEMbI TEMNSOBbLIX
ceTen;

epaspaboTka oONTUMAsnbHbLIX BapuaHTOB obecnevYeHus TEenroBOW JHepruen
notpebutenen npu aBapuMHbIX CUTyaUUsIX MO KPUTEPUAM HaOEXHOCTW,
KayecTBa M SKOHOMWUYHOCTMU;

eonipegeneHne HeobxooMMOCTM M BO3MOXHOCTM  CTPOUTENbCTBA  HOBbIX
WNCTOYHWNKOB TEMSIOBOW 3HEPTUM;

eMOAENMPOBaHNE MEPEKOYEHUI, OCYLLECTBISIEMbIX B TEMMOBLIX CETAX, B T.u.
NepeKniYeHNsa TENNOBbLIX HAarpy3oK Mexay UCTOYHMKaMK TENSI0BON SHepruu;

*MOHUTOPWHI peanu3aummn nporpamMmmbl pa3BUTUS TeNOCHaBXeHMs.

Omden nodeomosku u peanusayuu TY:

eCO3[]aH1e N BeLeHNe Crnos NepCcnekTMBHON 3aCTPOVKMU;

echopmMupoBaHme n BegeHne 6asbl JaHHbIX No Bblgade TY m YI1;

eonpeaeneHne TO4KN NOLKMYEHNS NoTpebuTens;

eOLlEHKA BO3MOXHOCTM BbldauuM TY (dopmMupoBaHMe oOT4eTa O HanMyuu
cBOOOOHOM  MOLLHOCTM Ha Onuxanwmnx WUCTOYHMKAX U NPOMYCKHOWM
CNocoBHOCTM TENNOBbIX CETEN);

e(hOpPMMpPOBaAHME TEXHNYECKNX YCITOBUIN HA NMOLKITHOYEHME HOBLIX NOTpedbMTENneNn.

Mpn paspabotke Cxembl TenmnocHabxeHnsa anekTpoHHad Moaenb dBnsnach

OCHOBHbIM UHCTPYMEHTOM AJ14 MOAENTMPOBaHNA PA3BUTUA TEMJTOCETEBLIX 0OBbEKTOB.

[ns pa3paboTkM BapuaHTOB pPa3BUTUS CUCTEMbl TeMNNocHabXeHusi nocpencTBOM

MC-nporpamm ©ObIfl0  OCYLLECTBIIEHO COBMELLEHME CETKM «MNATEH» NEePCneKTUBHON
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OBOCHOBBIBAIOLLME MATEPUATbI K CXEME TENNOCHABXEHNA MO «FOPO APXAHTENbCK» [10 2028 FOJA.
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3aCTPOMKM M 30H OENCTBUS (TEMMOBLIX CETEN) SHEPrOMCTOUYHUKOB, MONYYEHHbIX Ha 3Tane
hOopMUPOBaAHUS CYLLLECTBYIOLLENO COCTOSIHUS CUCTEMbl TEnsIoCHaAbXeHUss B 3NEKTPOHHOM
mozdenu. TakuM oOpa3oM, BO3HMKaOLWME MNPUPOCTbI  TEMMOBOM  Harpysku Obinn
NoKanu3oBaHbl U MNpPUBS3aHbl K KOHKPETHOMY SHEProMCTOYHMKY WM (MO BO3MOXHOCTM) K

onvxanwen TennoBon KamMepe Ha CeTAX TenJTIONCToOYHUKaA.
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6 PEKOMEHOALIUM NO OPITAHU3ALIMW BHEJJIPEHUA U CONPOBOXAEHUA
ANEKTPOHHOWU MOLAEIN (3M)

HeobGxogumbiMn  ycrioBusMn  ans  peanusaumm BHEOpPEHMS W OanbHenwen
aKcnayatauum 3neKTPOHHOM MOAENW CUCTEMbI TENMOCHabXeHust ropoga ApxaHrenbcka
ABNSAOTCA:

eONpeaenieHne opraHusaumm unu nogpasgeneHns AgMUHUCTpauuM ropoaa,
OTBETCTBEHHbIX 33  (PYHKUMOHMPOBAHME  ONEKTPOHHOM  MogenuM MU
aKkTyanmsauuio e€ COCTOSIHUS;

eHa3Ha4YeHMe agMUHUCTPaTopa BHEAPAEMON CUCTEMDI;

eOnpeaenieHne OCHOBHbIX MOMb30BaTeNen 3fIEKTPOHHON MOAENMU;

eopraHmsaumst APM nonb3oBartenen;

eOpraHusauus cepsepa ansa ycraHosku OM;

eOpraHu3auus ceTu nepefadn AaHHbIX Mexay Monb3oBaTendaMm CUCTEMbI U

cepBepom.

B ¢yHKUMOHMpPOBaAHUN CUCTEMbl AOSMKHbI y4acTBOBaTb Ccreaywlowme rpynnbl
nepcoHana:
e3KCMNIyaTaLUMOHHbI NepcoHan - aAMUHUCTPATOpP CUCTEMbI, creuuanuct
obecneunBalOnn  PYHKUMOHMPOBAHNE  TEXHUYECKUX U  NPOrpPaMMHbIX
cpeacTs, obcnyxuBaHme n obecneyeHve paboumx MecT nonb3oBaTenen, B
0653aHHOCTM KOTOPOro TakXke AOJPKHO BXOAUTb BbINOSIHEHWE cheunanbHbIX
TEXHONOMMYECKMX (PYHKLUIN, TaKMX Kak: BefeHue CMMUCKOB MNofib3oBaTenewn,
perynupoBaHMe npaB [OCTyrna nonb3oBaTtenen K JOKyMeHTaM U onepauusim
Hag HWUMK, a TakKke KOHTPOSNb 3a LENOCTHOCTbI0 W COXPAHHOCTbLHO
MHpopmaumm B 6asax faHHbIX;
e[10Nb30BaTENMN - COTPYAHWKW, HEMOCPELCTBEHHO y4vacTBykwme B paboTte C
MHpopmaumen n ocyliectTenaowmne eé obpaboTky Ha aBTOMATU3MPOBAHHbIX

p360‘-II/1X MecCTax C NoOMOLLbIO CpeacTB CUCTEMDI.

B kayecTBe pekomMeHgauuMm MO BbIOOPY OCHOBHbIX MONb30BaTENENn CUCTEMBI
npegnaraetca B CTpykType AAMMHUCTpauuM ropoga unu BblOpaHHOM ALMWHUCTpaUMENn
opraHm3aumm onpegenuTb OCHOBHbIX NMONb3oBaTeNnen anekTpoHHon mogenu. Kak npasuno,
3TO  COTPYOHWKM  creuvanuanpoBaHHbIX  nogpasgeneHun  genaptameHta  XKKX,
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KOOpPAMHMPYIOLLME MNaHMPOBaHUE pPas3BUTUS  UHXEHEPHOW WHQPaACTPYKTypbl ropoja.
OpHako, BBMAOY TOro, YTO AaHHble Mo obbekTam cucTeM TennocHabXeHWs NOCTOAHHO
MEHSI0TCH, Takke HeobXoAMMO OpraHu3oBaTb MPOLECC akTyanu3auun AaHHbIX B MOAENM.
B cBasM c a3tum uenecoobpasHo Ha ©0ase paspaboTaHHOM 3MEKTPOHHOW MoLenn
opraHusoBaTb MOHWUTOPVHI pPasBUTUA CXEM TennocHabXeHus B 3KCNyaTUpyroLmnX
TennoceTeBbIX KOMMAHUAX.

MapannenbHO npoueccy BHeAPEHUS JfEeKTPOHHOW MoJdenu B nogpasgeneHuns
AOMUHUCTpauuK ropoga uenecoobpasHo opraHnM3oBaTb MPOLLECC akTyanusaumm aHHbIX B
TennoceTeBon KomnaHun. B npoTmBHOM cnydyae, B TeYeHWe roga AaHHble «YCTaperT», U
npMHMMaTb Ha WX OCHOBE CTpaTerMyeckne pelweHuMss No  pas3BUTUI0  CUCTEM
TennocHabXeHns CTaHeT HEBO3MOXHbIM.

B nepcnekTmBe MOXHO paccMaTtpuBaTb BO3MOXHOCTb oOpraHu3daumm Ha 6ase
pa3paboTaHHOW 3MEKTPOHHON MOLENUN CUCTEMbI TEMMOoCHabXeHna ropoga ApxaHrenbcka
MakCUManbHO HanOMHEHHOW MOLENM CUCTEM KOMMYHamnbHOW WHAPACTPYKTypbl (npw
pa3paboTke 3MEKTPOHHbIX MOAENEN CUCTEM BOOOCHADXEHUs n rasocHabxeHus Ha 6ase
naketoB «ZuluHydro» («3ynylmgpo») u «ZuluGaz» («3ynylas») COOTBETCTBEHHO).
BO3MOXHOCTb MCMNOMNb30BaHWUS ONA HAHECEHUS MHXEHEPHbIX CEeTen pPasfMyHbIX CUCTEM
KOMMyHarnbHOW MHpacTpykTypbl obwen KkapTel ropoga W eguHoro paboyero
NpoCTpaHCTBa NpeaycMoTpeHa B nakete «Zulu» wn npefoctaBnsieT 3HaYUTENbHbIE
AOMONMHUTENbHbIE MpeuMyllecTBa. B 4acTHOCTM, BO3MOXHOCTb OUEHUTb B3auUMHOE
pacnonoxeHne TpybonpoBOOOB WMHXEHEPHbIX CETEeN PasNNYHOM MPUHAONIEXXHOCTU MOXET
CYLLECTBEHHO YMPOCTUTb BbINOSIHEHME 3adady M COKpaTUTb BpemMsi Ha paspaboTky
MEpPONPUATUIA MO PEKOHCTPYKUMM (BbIHOCY) CeTeEW NpU OCYLWECTBNEHUN MNPOEKTOB MO

pa3BUTUIO KAKON-NNMBO U3 CUCTEM KOMMYHaNbHON MHAPPACTPYKTYpbI.
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