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1 OBWEE HA3HAYEHUE O3NEKTPOHHOW MOOENM CUCTEMbI
TENNOCHABXEHUA I'. APXAHIEJIbCKA

OnekTpoHHast Mofernb CUCTeMbl TennocHabxeHus ropoga ApxaHrenbcka Ha 6ase
MHOPMaUMOHHO-Tpadnyeckon cuctembl «Zulu» (ganee N0 TEKCTYy -  3fEeKTPOHHas

MoAesb) pa3pabaTtbiBanach B LENsX:

enoBbIlWEeHNa 3PEPEKTUBHOCTU UHGOPMaLUUOHHOro obecrneyeHnss npoLeccoB
NPUHATUA  peweHMn B obnactm  Tekywero  YHKUMOHUMPOBAHUA U
NepcrnekTUBHOIo pasBuUTUS CUCTEMbI TeNNOCHabXXeHus ropoaa;

enipoBeEHNA €OUHOW MNOSIMTUKA B OpraHuM3auumn Tekywen AOeaTeNlbHOCTU
npeanpusaTMin N B NEPCNEKTUBHOM PasBUTUN BCEN CUCTEMbI TEMNOCHABXEHMS
ropoaa;

e0becneveHnsa ycTon4ymBoro rpagocTponTENbHOMO pa3BUTUS ropoaa;

epa3paboTka Mep ANA MNOBbIWEHUA HAOEeXHOCTM CUCTEMbI TensioCHabXeHns
ropoaa;

eMVHUMU3ALNN BEPOSATHOCTU BO3HWKHOBEHUS aBapuiHbIX CUTyauun B cUCTEME
TennocHabXeHus;

eCO3[aHNa eguHoOM  MHopMaumMoHHOW nnaTdopMbl aAna  obecnevyeHus

MOHUTOPUHIa pa3BuUTUA.

Pa3p860TaHHaﬂ SNIEKTPOHHaA MoAdesNb npeaHas3HaydeHa Onda pelweHuna cnegyrwnx

3apav:

eCcO3[aHMA  0OLWEeropoackon  3NEKTPOHHOM  CXEMbl  CYLLECTBYKOLINX U
NEepCcrnekTUBHbIX TEMNOBbIX CeTEN U OOBLEKTOB CUCTEMbI TennocHabxeHus
ropoaa ApxaHrenbcka, NPUBSA3aHHbIX K KapTe ropoaa;

ecBeleHNs1 6anaHCcoB TENIOBOW 3HEPruu;

eONTUMU3ALMN  CYLLECTBYHOLLEN CUCTEMbI TennocHabxeHus (onTMMmMsaums
rmapaBrM4yecknx pexmnmMoB, MoaenMpoBaHue nepepacnpeneneHns TennoBbiX
Harpy3ok Mexay WCTOYHMKaMu, onpeaerieHMe OnTUMarbHbIX AMaMeTpoB
NMPOEKTUPYEMbBIX M PEKOHCTPYMPYEMbIX TEMMOBbLIX CETEW W TEnnoceTeBbIX
00beKToB U T.4.);

eMOAENMPOBaHNSA NepcrnekTUBHbIX BapunaHTOB pas3BnTUN cucTembl
TennocHabXXeHns (CTPOMTENbCTBO HOBbLIX U PEKOHCTPYKUMS CYLLECTBYHOLLMX
WCTOYHWKOB TEMMOBOW 3HEprun, nepepacnpeneneHme TEennoBbIX Harpysok
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Mexay WCTOYHMKaMK, onpefeneHne BO3MOXHOCTU MNOAKMHOYEHNA HOBbIX
notpebutenen TensIOBOW SHEeprun, onpegeneHne onTumarnbHbiX BapuaHTOB
Ka4eCTBEHHOr0 W HaAeXHoro obecneyeHust TEnnoBOM 3JHEepPrMen HoBbIX
notpedutenen n T.4.);

eOMNepaTUBHOro MOoOenupoBaHnsA obecneyeHus TEennoBoun 3Heprnen
noTpedutenen Npu aBapumHbIX CUTYyauusx;

eMOHUTOPUHIa pa3BnUTUA CUCTEMbI TennocHabxeHus ropoga ApxaHreanKa.
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2 PACYETHBbIE MOAOYIU TNC «ZULU»

2.1 O6Lwue nonoxeHus

OneKTpoHHass Moenb cUCTeMbl TennocHabxeHus r. ApxaHrenbcka paspaboTaHa B

coCTaBe OCHOBHbIX MOAYIen:

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

eriporpammMHo-pacyeTHbIn komnneke «ZuluThermo» («3ynyTepmoy).

OneKkTpoHHaa mogenb paspaboTtaHa Ha 6Gase reonHdopmaumoHHOM cuctembl Zulu
7.0. Ansa BbInonHeHnst paboT Takke Obinia ncnonb3oBaHa ceteBas Bepcus («ZuluServery).
HenocpeacTtBeHHO [Ansi CcO34aHUMs MOAENW CUCTEMbl TensioCHabXeHUs UCnonb30BaH
nporpaMmMHo-pacyeTHbin  komnnekc «ZuluThermo». [logpobHoe onncaHne OCHOBHbIX

beHKLI,I/lﬁ nporpamMmMmHOro KomMrrekca npnBoaunUTCA HUXKe.

NHcTpykuma nonesoBatensa MNMC «ZuluServer» npusogutcs B MNMpunoxeHun 1 (Lwmdp
11401.0M-MNCT.003.001.), WHcTtpykuma nonb3oBatena [NC «ZuluThermo» - B
Mpunoxexnn 2 (wndcpp 11401.0M-MNCT.003.002.).

2.2 MMC «Zulu»

MC  «Zulu» npegctaBnder  cobor  yHKUMOHANbHYK  nnatgopmy w

NnoJib30BaTeESIbCKYIO Cpeay, BKIo4alLllyo B cebs:

o[ IC-KOMMOHEHTY C MHOIOOKOHHbIM NUHTEepdEncom, NOCMNOWHbLIM
npegcraBneHeM obbeKTOB M NOSHbIM HAabopoM doyHKUMIA, npucywmx MC u
obecneunBaloWnNX TOMOMOMMYECKN  KOPPEKTHbIN  BBOL, KOPPEKTUPOBKY,
BM3yanusaumo n obpaboTKy OaHHbIX;

eMHOIrOKpUTEPUanbHbIN MHHOPMALMOHHO-NONCKOBLIN OYHKLMOHAT,

SWHCTPYMEHTapUn Ans rpaduyeckoro, TOMOSOMMYECKOr0 W  CeMaHTUYEeCKOro
ONUCaHUA ceTen WHXeHepPHbIX KOMMYHUKauWW, npeacraBnsawowero cobon

eanHyo MHPOPMaLIMOHHO-aHaNMUTUYECKYHO MOAENb;

11401.0M-CT.003.000.
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ecneymarnbHbIM 006pa3oM CKOH(UIYPUPOBAHHYIO MHOronosib3oBaTernbekyo 6asy
AaHHbIX  OTKpbITOro  dopmaTta, coAaepxalyr  BCHO  MHopmauuio,
HeobxoaMMyo AN OYHKUMOHUPOBAHUA KOMMMeKca — OT rpadomuyeckux aHHbIX
[0 nacnopTtoB 0bopyaoBaHUs ceTew;

eaHANUTUYECKNA WHCTPYMEHTapun, BKNYawwmi B ceba kak rpadudeckune
(packpackn, BblgeneHus, nNoanucu), Tak U TabnuyHble (crnpaBku, 3anpocskl,
OTYeTbl, JOKYMEHTbI) METOAbl aHanNn3a AaHHbIX;

SUHCTPYMEHTapU  ONs  Katanormsaumm  «BHELWHUX»  OOKYMEHTOB W
MYINbTUMEANNHBIX OaHHbIX (cboTomnzobpaxeHus, BnaeodparmeHThl,
pokymeHTbl Office 1 T.1.) ¢ NPUBA3KON X K KOHKPETHLIM OBbEKTaM ceTen;

ecpeiCTBa [ANA MEeXCUCTeMHOro obmeHa rpaduyeckon uWHdopmMaumen Cco

ctopoHHuMU T'MC ¢ ncnonb3oBaHnemM ctaHaapTHbIX 0OMEHHbIX OpMaToB.
Cuctema npegocTtaBnseT LWMPOKME BO3MOXKHOCTH:

eCo3gaBaTb KapTbl MECTHOCTM B pasfiMyHbIX reorpaduyecknx cmucremax
KoopauMHaT W KapTorpauyecknx npoekuusix, oTobpaxaTb BEeKTOpHble
rpaduyeckme AaHHble CO CriaxmBaHnem u 6es;
eOcyuwecTBnAaTb 06paboTky pacTpoBbiXx M3obpaxeHun cdopmatos BMP, TIFF,
PCX, JPG, GIF, PNG npn noMmoLiu BCTPOEHHOro rpadnyeckoro pegakropa;
e[lonb3oBaTbCs AaHHBIMU C CEPBEPOB, Nogaepxmarwmx cneumdpukauymo WMS
(Web Map Service);
eC rnomoLbl0 Cco34aBaeMblX BEKTOPHbLIX CIIOeB C COBCTBEHHbIM OWHAPHbLIM
dopmaToM, obecrneymBaroLLMM BbICOKYKD CKOPOCTb paboTbl, BEKTOPM3OBaTb
pacTpoBble N300paxeHus;
e[Tpn BekTOPM3aLUM UCMNONBb30BaTb Kak NMPUMUTUBHbIE OOBEKTLI (CUMBOSIbHbIE,
TEKCTOBble, JWHEWHble, nNnowagHble) Tak W TUNOBble  OObBEKTHI,
onucbiBaeMble CaMOCTOATENBHO B CTPYKTYpe Cros;
ePaboTaTb C cEMaHTUY4ECKUMUN OAHHBLIMU, MOAKMOYAEMBIMU K CIOK N3 BHELUHUX
ncroyHnkos BDE, ODBC unu ADO yepes onncatenu 6a3 gaHHbIx (nony4vartb
JaHHble MOXHO u3 Tabnuuy Paradox, dBase, FoxPro; Microsoft Access;
Microsoft SQL Server; ORACLE v gpyrux ncroynnkos ODBC nnu ADO);
eBbINonHATL 3anpockl k 6a3amM JaHHbIX C OToBpaxeHneM pesynbTaToB Ha KapTe
(monck onpeaeneHHoOM MHOpPMaUUK, HaXOXAEHNEe CyMMbl, MakCMMasbHOro,

MUHUMalribHOro 3Ha4eHud, " T.,El,.);
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eBbINOMHATL NPOCTPAHCTBEHHbIE 3aMNpPOChbl MO 06bEKTAaM KapTbl B COOTBETCTBUM
co cneumndukauyuammn OGC;

eCo3gaBatb Mogenb penbeda MecTHOCTM N CTPOUTb Ha ee OCHOBE M30SIMHUM,
30Hbl 3aTONfIEHNst NPOUNN N pacTpbl penbeda, paccunTbiBaTb Nrowaan u
ob6bemsl;

e¢3JKCNOPTMPOBaTb AaHHbIE M3 CeEMaHTUYecKon 6asbl Mnu pesynbTaTbl 3anpoca B
anekTpoHHyto Tabnuuyy Microsoft Excel nnu ctpanuygy HTML;

e[lporpaMMHO MM NO CeMaHTMYECKMM [aHHbIM CcO34aBaTb TemMaTuyeckue
pacKpacku, C MOMOLLbIO KOTOPbIX MEHAETCS CTUIb 0TOOpaXxeHnsi 06 BHEKTOB;

eBbiBOANTL Ana Bcex OOBLEKTOB Crnosi Hagnucu wunu GupKKM, TEeKCT Hagnucu
MOXET Kak ©OpaTbCa U3 cemaHTudeckon 6asbl AaHHbIX, Tak WU
nepeonpeaensaTbCs NPOrpaMmHo;

eOTOOpaxatb o0b6bekTel cnoss B dopmate nceego-3D  nossonsowemM
BMU3yanuanpoBaTbCsl OTHOCUTESbHbIE BbICOTbI OOBEKTOB (Hanpumep, BbICOThI
34aHUR);

eCo3gaBaTb M uMcnosnb3oBaTb OGUOBANOTEKY rpaduyecknx SNEeMEHTOB CUCTEM
Tenno-, BOAO-, MNapo-, ras30-, J3MEeKTPOCHADXEeHUs U PEexXMMOB  UX
PYHKLMOHMPOBAHWS;

eCo34aBaTh pacyeTHbIE CXEMbl UHXEHEPHbIX KOMMYHUKaLMA C aBTOMaTUYECKUM
dhopmMMpoBaHMEM TONOMOMMN CETU U COOTBETCTBYIOLLNX 6a3 AaHHbIX;

e/I3MEHATL TONONOMNI0 CETEN N PEXUMbI PabOTbl €€ 3NTIEMEHTOB;

ePewarts TOnmonornyeckne 3agayn  (MBMEHEHME  COCTOSIHMA  OOBEeKTOB
(nepekntoyeHns), MNOUCK OTKMNIOYaKLWMX YCTPOMCTB, MNOUCK KpaTyanmx
nyTen, NOUCK CBA3aHHbIX 0O bEKTOB, MOMCK Konew);

ePeliatb TpaHCNOPTHbIE 3a4a4M C Y4ETOM NMPaBui JOPOXHOIO ABMKEHUS;

¢[1na GbICTPOro NnepemMeLLeHns B Hy>KHOe MECTO KapTbl yCTaHaBNMBaTb 3aKnaaku
(3aknagka Ha TOYKY Ha MECTHOCTM C oOnpefeneHHbIM  MacTabom
oToGpaxeHnsa 1 3aknagka Ha onpeneneHHbIn 06bekT cnos (Becbma yaobHo,
ecnn o6beKT - ABWXYLLUMACS NO KapTe));

eC nomowblo MPOEKTOB pacKpbiBaTb CTPYKTYpYy TOr0 WM MHOrO OObekTa,
N306pakeHHOro Ha KapTe CXemMaTU4YHO;

eCo3aaBaTtb MakeTbl NevaTtu;

e/IMnopTupoBatb rpaguyeckme faHHole M3 Mapinfo (MIF/MID), AutoCAD

Release 12 (DXF) wn ArcView (SHP);

11401.0M-CT.003.000.
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eJKCNopTMpoBaTb rpacpuyeckne pavHole B Mapinfo (MIF/MID), AutoCAD
Release 12 (DXF), ArcView (SHP) n Windows Bimmap (BMP);

eCo3gaBaTb Makpochl Ha si3blkax VB Script nnu Java Script;

eOcCyLecTBNATL NPOrpaMMHbIA JOCTYN K AaHHbIM 4Yepe3 OOBLEKTHYH Moaenb
ANS HanucaHusi COGCTBEHHbIX KOHBEPTEPOB;

eCo3gaBaTb COBCTBEHHbIE NPUNOXEHUS, paboTatowwme nog ynpasneHmem Zulu.

2.3 MporpammHo-pacyeTHbIn KoMmnneke «ZuluThermox»

[MporpamMMHO-pacyeTHbIN  KOMMNEKC BKA4aeT B ceba nonHbii  Habop
PYHKUMOHASbHBLIX KOMMOHEHT W COOTBETCTBYKOLWIME UM WHAOPMALUWOHHBLIE CTPYKTYPbI
0as3sbl JaHHbIX, HEODXOANMbIX ANS r’MAPaBANYECKOro pacyeTa n MoaennMpoBaHNAa TENMOBbLIX

ceTen.

2.31 NMocTpoeHue pacyeTHOM MOAENU TENNIOBOW CETU

Mpu paboTte B reoMHdOpMaLMOHHON CUCTEME CETb AOCTAaTOYHO MPOCTO U ObICTPO
3aHOCUTCA C MOMOLLbID MaHWMNynAsTOpa-MbIlWM MM N0 KoopauHatam. [pu aTom cpasy

dopmMupyeTcs pacyeTHas Moaenb.

2.3.2 Hanapo4HbIN pacyeT TennoBOU ceTn

Llenbio HanagoyHoro pacyeta siBnseTcs obecrnedyeHve notpebutenelt pacyeTHbIM
KONMMYecTBOM BOAbl W TENnoBoW aHeprun. B pesynbTaTe pacuyeTa OCYyLUECTBNAETCA
noobop aneBaTtopoB W UX coMen, MNPOM3BOOAUTCA pacyeT CMeCUTENbHbIX MU
[POCCENUPYIOLLNX  YCTPOWCTB, oOnpedenseTtca KONMMYecTBO W MECTO  YCTaHOBKU
ApoccernbHbIX Wanb. PacyeT MoXeT NpousBOAUTLCA MPU U3BECTHOM pacrnofiaraemMom
Hamnope Ha WCTOYHWKE M ero aBToMaTMdeckoM noabope B crnyyae, ecnv 3agaHHOro
Hamnopa He J0CTaTO4HO.

B pesynbTaTe pacuyeta onpedenslTca pacxoabl UM NOTepu  Haropa B
TpybonpoBogax, Hamopbl B Yy3nax CeTW, B TOM 4uCrie pacrnonaraemble Hamnopbl Yy

notpebutenei, TemnepaTypa TennoHocuTenss B Yysnax ceTn (Mpu y4yeTe TennoBbiX
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noTepb), BeNMUYMHa U3GbLITOYHOro Hamnopa y notpebuteneil, TemnepaTypa BHYTPEHHEro
BO3ayxa.

[poccenupoBaH/e M3BbITOYHbLIX HaMoOpPoOB Ha abOHEHTCKMX BBOAAX MPOU3BOAAT C
MOMOLLbIO COMeNl 3MeBaTopoB W ApoccenbHblX wWanb. [poccenbHble LWanbbl nepen
abOHEeHTCKMMM BBOAAMW YCTaAHaBNMMBAKOTCA aBTOMaTMYEeCKM Ha nojakoliem, o6GpaTHOM
unn oboux TpybonpoBogax B 3aBUCMMOCTM OT HeobXoAuMOro [Ansi CUCTEMbI
rmopaenuyeckoro pexuma. [pu paboTe HEecKONbKMX WCTOYHUKOB Ha OAHYy CceTb
onpenenseTca pacnpefeneHve BoAbl W TEMMOBOW 3HEPrMM Mexay WCTOYHUKaMW.
MoasoanTca 6anaHc No BoAe M OTNYLEHHOW TENMOoBOW 3Hepruein Mexay UCTOYHUKOM U
notpebutenamu. OnpenensalTca NOTpebuUTenM U COOTBETCTBYIOLUA UM WUCTOYHUK, OT

KOTOpOro AaHHble I'IOTpe6I/1TeJ'II/I nosiy4aroT BoAY U TEMNIOBYIKO SHEPIUIO.

2.3.3 NMoBepo4HbLIN pacyeT TensIOBOU ceTn

Llenbio noBepo4HOro pacyerta sBnsieTcss onpeaeneHne ¢akTUYeckux pacxodoB
TENNOHOCUTENSA Ha y4vacTkax TensioBOM ceTn U y noTpebutenen, a Takke Konumyecrese
TENMOBON 3HEeprnm nosiy4aemon notpedbutenem npu 3agaHHOW TemnepaType Boabl B
nogatowiem TpybonpoBoge n pacnonaraeMom Hanope Ha UCTOYHWKE.

CosgaHHaas matemaTudeckas MMUTALMOHHAs MOAEenb CUCTEMbl TEMNNOoCcHabXeHus,
cnyxawas [gns  pelweHuss MNOBEpPOYHOM  3agadn, MNO3BONSAET  aHanu3upoBaTb
rmopaBinM4yeckuin 1 TEMNNOBOW pexmm paboTbl CUCTEMbI, a Takke MPOrHo3npoBaTb
N3MeHeHne TemnepaTtypbl BHYTPEHHEro Bo3ayxa Yy notpebutenen. PacuyeTbl MoryT
NPOBOANTLCS NPU Pa3fNUYHbIX UCXOAHbIX AAHHbLIX, B TOM YMCNE aBapUMHbIX CUTyauUsX,
Hanpumep, OTKMYEHUN OTAENbHbIX Y4YacTKOB TEMnoOBOW ceTn, nepedayn BOAbl U
TENSIOBON 3HEPIMM OT OQHOIO UCTOYHMKA K ApYroMy No ogHOMY M3 Tpy6onpoBoaoB U T.4.

B pesynbtate pacdeta onpegensalTca pacxogbl W nNoTepu  Hamnopa B
TpybonpoBogax, Hamopbl B Yy3rnax ceTu, B TOM 4uUCre pacnofiaraemble Hamopbl Yy
notpebutenen, TemnepaTtypa TennoHoCUMTENs B Yy3nax cetu (Npy ydeTe TennoBbIX
notepb), TeMnepaTypbl BHYyTPEHHErTO BO3ayxa y notpebutenen, pacxogbl n TemnepaTypbl
BOObl Ha BXOOe W BbIXode B Kaxayw cuctemy TennonoTtpebnenus. [lpu pabote
HECKOJSTbKMX MCTOYHMKOB Ha OAHY CeTb onpeensieTca pacnpeneneHve Bogbl 1 TENIOBON
3HeprMm mexay uctodHukamu. MNMogsoautca GanaHCc No Bode W OTNYLLEHHOW TennoBOW
3HEeprmen mexagy WCTOYHMKOM U noTpebutensamn. OnpegensiTcsa noTpedutenn u

COOTBeTCTBleLLI,I/lﬁ MM UCTOYHUK, OT KOTOPOIro AaHHble I'IOTpe6I/ITeJ'II/I nosiy4yarT Boay u
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TENIOBYIO SHEPIUIO.

234 KoHCTpyKTOpCKUIM pacyeT TeNNOBOW CeTH

Llenbio  KOHCTPYKTOPCKOrO  pacyeTa SBMAETCA  onpedenieHne  AMameTpoB
TpybonpoBOAOB TYNMUKOBOW W KONbLEBOW TEMNmnoBOW CeTU Mpu Mponycke Mo HUM
pacyeTHbIX pacxodoB MpW 3adaHHOM (MMM HEU3BECTHOM) pacrnoriaraemMoM Harope Ha
NCTOYHUKE.

[aHHas 3agadya MoXeT OblTb WCMoNb3oBaHa MNPV Bbladye paspelleHus Ha
NoaKmoYeHne noTpebutenen K TEnnoBOW CeTU, TaK Kak B KayeCTBe UCTOYHMKA MOXeT
BbICTYNnaTb NGO y3en cucTeMbl TENNOCHaGXeHUs, HanpuMep Tennosas kamepa. Ons
bonee rMbKOro pelleHVUs OaHHOW 3afayu MpeaycMOoTpeHa BO3MOXHOCTb W3MEHEeHUs
CKOPOCTM [OBWXEHWUs BOAbl MO y4yacTKam TEMNnoBOi CeTW, YTO MPUBOAUT K U3MEHEHUIO
AMameTpoB TpyGoNpoBoaa, a 3HauuT 1 pacrnonaraeMoro Hanopa B TOYKE NOAKIOYEHUS.

B pesynbTate pacyeTa onpeaensoTca AnamMeTpbl TPyOONpOBOAOB TEMNMOBOW CeTH,
pacronaraemMblii Hamop B TOYKe MOAKMIOYEHUs, pacxodbl, MOTEepM Hanopa U CKOPOCTU

AOBWXXEeHUA BO[bl Ha y4aCTKaXx CeTU, pacrofiaraemMble Harnopbl Ha |'|0Tpe6|/|Ter|$|x.

2.3.5 PacuyeTt TpeGyemon TemnepaTtypbl Ha UCTOYHUKE
Llenbto 3agaum siBnsetca onpefeneHne MUHMManbHO HeobxoauMown TemnepaTtypsbl

TENNIOHOCUTENS Ha BbIXOAE M3 UCTOYHMKa Ans obecneyeHus Yy 3adaHHOro I'IOTpe6I/ITeJ'IFI

TeMnepartypbl BHyTPEeHHEro Bo3ayxa He Huxe paC‘-IeTHOIZ.

2.3.6 KommyTaunoHHble 3apaymn

AHanuM3 OTKIIOYEHN, MEPEKNOYEHN, MOUCK Bnuxanwen 3anopHOW apmaTypbl,

OTKIIoHarLen Yy4aCTOK OT UCTOYHUKOB, UJITN NOJTHOCTbHIO I/I3OJ'II/IpyPOLU,eIZ y4qacTtoK 1 T.4.

2.3.7 NMbe3omeTpuyeckum rpacdumk

Llel'lbIO NOCTPOEHUA Nnbe3oMeTpn4eCKoro rpacblea ABNAETCA HarnagHaa
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WNNICTpaunsa pesynbTaToB rMAPaBAMYECKOro pacyeta (HanagovyHOro, MOBEPOYHOrO,
KOHCTPYKTOPCKOro). 3TO OCHOBHOW aHanMTMYECKMn WHCTPYMEHT crneyuanucra no
rmgpaBnuUYecknm pacydeTam TennoBbix ceTen. [py 9TOM Ha 3KkpaH BbIBOAATCS:

eNIMHNA JaBneHus B nogatowem Tpybonposoae

eNIMHNA OaBneHus B obpaTtHoM TpybonpoBoae

¢JINHNS MOBEPXHOCTUN 3EMIIU

eJIMHNA NOTEPb Hamnopa Ha wanbe

eBbICOTa 34aHNsA

¢JINHNSA BCKMNAHMS

eJINHNA CTaTUYECKOro Hanopa

LiBeT 1 cTunb NnHWIA 3agaeTca Nofb3oBaTenem.

B T1abnuue noa rpacmkoMm BbIBOOATCS ANSA KaXOoro ysna ceTu HaMMeHOBaHue,
reogesnyeckasl oTmeTka, BbicoTa noTpebutens, Hanopbl B nogawowemM u obpaTHom
TpybonpoBogax, BenuyMHa ApPOCCENMpPyemMoro Haropa Ha wanbax y notpebutenen,
noTepu Hanopa MO yyacTkam TENsIoBOM CETW, CKOPOCTU ABWMXKEHUS BOAbl Ha ydacTkax
TennoBon cetm u T.4. KonuyectBo BbiBOAUMOM nog rpadmkom  mHdopmMaumm
HacTpavBaeTCH nonb3oBaTenem.

[MocTpoeHno nbe3omeTpudeckoro rpaduka npeglecTsyeT BbiIOOP MCKOMOro nyTu.
[na aTon uenn Ha cxeme TENMOBOW CETM OTMEeYalTCHd He MeHee [BYX Y3MoB, 4epes
KOTOpble [OOIMKEH nNPONTU BblOpaHHbIM nNyTb. B obwem cnyyae, C y4eToMm
3aKOMbLOBAHHOCTU TEMNMOBbIX CeTel, MOXeT cylwecTBoBatb 6onee ogHoro nyTw,
coefuHsOWero 3agaHHble Touykn. B aToM crnyvae Ans O4HO3HAYHOro onpeaeneHus
pesynbTaTta MOXHO yKasdaTb MPOMEXYTOYHbIE TOYKW, NMMOO NU3MEHUTb KPUTEPUIA NMomucka
nytm (3T0 MoxeT OblTb MUHMMM3AUUS  KONMMYEeCTBa  Yy4acCTKOB, MWHUMMU3ALUSA
rMapaBnNNUYEcKoro COMPOTMBIIEHMS NMOO MMHMMM3AUMA CyMMapHOW AOSIMHbI, MOWUCK Mo
MHUSM  nojatolen nnn  obpaTtHon maructpanu). [lyTb cTpouTca  nNporpammon
aBTOMaTU4YECKN, HaWAEHHbIN NYyTb "NOACBeYMBaETCA" Ha 3KpaHe LIBETOM BblOeNeHUs.

Mocne Bbibopa Tpebyemoro NyTM  OAHUM  KAMKOM  MbIWW  CTPOMUTCSA
neesomeTpuyeckun rpacduk. CoctaB oTobpakaemMon Ha HeM WHdOpMaLMK, nereHga u
MacwTab npeactaBneHus nerko HacTpauBalTCsa Mnofb3oBaTenemM B yooOHOM Onist Hero
Buge. pacmk moxeT ObITb Npu HEOOXOOMMOCTM pacnedaTaH nMbBO 3KCNOPTUPOBaAH B
apyrve npunoxeHna vyepes 6ycep obmeHa Windows.

NMbe3omeTpudecknn  rpacomk  SBASIETCS  HE3aMEHMMbIM ~ MHCTPYMEHTOM  Mpu

KaﬂM6pOBKe FM,ﬂpaBﬂquCKOﬁ MoOenu TENnSoBOM CETH, NOCKOJ1bKY Fpa(bl/l‘-leCKaFl
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WUHTepnpeTaumsa rmapaBfiM4eckoro pexunma no3BoNsieT OAHOBPEMEHHO Ka4eCTBEHHO W
KONMNYEeCTBEHHO OLEHUTb NOMnpaBKK, KOTOPble HEOBXOAMMO BHECTM B pacyeTHY0 MOAEfb,
4yTOObl OHa Hambonee agekBaTHO MNOBTOpsSANna "rMapaBnMyeckoe noBedeHue" peanbHOn

TENS0BOM CETU B aKcnnyartauun.

2.3.8 Pac4yeT HopMaTUBHbIX NOTEPb Temnna Yepe3 U3onsauuio

Llenbto gaHHoOro pacdeTa siBnsieTca onpegeneHne HoOpMaTUMBHbIX TEMNSIOBLIX NOTEPb
Yyepes usonsaumio TpybonposoaoB. Tennosbie NOTEPU ONpeaensanTcs CyMMapHO 3a rog ¢
pa3buBkon No mMecsauam. pocMoTpeTb pesynbTaTbl pacyeTa MOXHO Kak CyMMapHO Mo
BCEW TENSIOBOM CETU, TaK N NO KaXXAOMY OTAENbHO B3ATOMY UCTOYHUKY TEMSOBOWN SHEPINn
N KaXgomy ueHTpanbHomy TennoBomy nyHkTy (LITT1). PacyeT moxeT OblTb BbIMNOMAHEH C

y4eTOM NnonpaBOYHbIX KOS(*)(*)I/ILI,I/IGHTOB Ha HOPMbI TENJ10BbIX MNOTEPb.
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3 BA3A AAHHbIX ANEKTPOHHOM MOAENA CUCTEMBDI
TEMNNOCHABXEHUA TOPOOA APXAHIEJIbCKA

padmyeckas 6asa gaHHbIX MO BEKTOPHLIM CIOsIM NpeAcTaBnsieT cobon cemMencTBo

OBOUNYHbIX CbaIZHOB, Haxogdwmnxca B ogHOM KaTtalsiore n mMmerwmx oaHo MMA U pa3Hble

pacLUMpeHns:
PacwumpeHune OnucaHue cpanna
b00 3arosioBoOK rpadgumyeckon 6asbl
b01 MeTpuyeckasa nHdopmMaums
b02 CTPYKTypa TUMNOB U PEXMMOB CIOsi
b03, b04 onbnmoTteka cMMBOOB
Zsx NPOCTPaHCTBEHHbIN MHAEKC
Zx WHAEKCHbIN dhann ansi CBA3N ¢ CEMaHTUKOMN
b05 nHdopMaums O NOOKMIOYEHHbIX K CII0K0 ceMaHTMYecknx 6asax
AaHHbIX (MOXeT OTCyTCTBOBATb)

ANs KaXgoro BEKTOPHOro rpadynyeckoro cnos ob6s3atenbHO AOSMKHbI CyLeCcTBOBaTb
gannbl ¢ pacwupeHnem BO0 n BO1, copgepxawme meTpuyeckyro WHGopmauuio o6
oObekTax crosi.

XpaHeHne cemMaHTU4YecKoM WHdopMauunm B cucteMe «Zulu» ocyliecTBnsieTcss B
COOTBETCTBUM C PENSALMOHHON MOAENb AaHHbIX. Bcs cemaHTMyeckaa wHgopmauus
cogepxutca B Tabnuuax. basa gaHHbIX npeactasBnsgeT cobow rpynny Tabnuy, mexay
KOTOPbIMU YCTaHOBIIEHbl CBA3W. OTO O3HA4yaeT, YTO OAHOM 3anucu B Kakon-rnmbo u3
Tabnuy pensumoHHon 6asbl OaHHbIX MOXEeT COOTBETCTBOBATb OAHA WIIM HECKOSbKO
3anucen gpyron Tabnuubl 3ToM 6asbl gaHHbIX, B 3aBUCUMMOCTW OT TuMa CBA3MN MeXay
3TUMK ABYMSA Tabnuuamum.

Onuncanve Habopa Tabnuuy n cBA3en Mexay HUMKM onpefensdeTr CTPykTypy 6asbl
AaHHbIX. MI3MeHsIs1 CTPYKTYPY, MOXHO NoslydaTb pasfiMyHble 6a3bl AaHHbIX Kak U3 pasHbIX,
Tak U U3 OOHUX U TeX Xe UcxogHblx Tabnuu. Kaxgas cTtpyktypa 6asbl gaHHbIX «Zuluy
XpaHUTCS B oTAeNbHOM hanne onnucaHmna ¢ pacwmpenunem ZB (Zulu Base). Noagkntoyas K
rpadonuyeckomy Crio Ty UKW UHYK CTPYKTYpYy ©asbl AaHHbIX, NOfb3oBaTeflb TEM CaMbiM

noaKn4vyaeT K CIok TeKylne npaBuia BbINOJTHEHNA 3anpoCoB K cemaHTu4eckon base.
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OTO paeT BO3MOXHOCTb MMETb Ans OAHOro rpaduyeckoro crost U Ans Kaxagoro tuna
HecKonbko 6a3 AaHHbIX C pPasNUYHOM CTPYKTYPOW, NOAKIKYas WX MOMNEepeMeEHHO, B
3aBMCUMOCTU OT peLlaeMon nonb3oBaTenem 3agaudun.

CywiectByeT, 0OHaAKO, OOHO MpUHUMNWANbHOE OrpaHUYeHMe, Kacarolleecs
CTPYKTYpbl 0asbl [aHHbIX, nogkno4Yaemon K rpadgpudeckomy crnot. [lpuBsasatb
cemMaHTu4yeckyto 6a3y AaHHbIX K rpaduyeckomy Crnok O3HayaeT 3agaTb COOTBETCTBME
mMexay obbekTamum u3 rpaduyeckoro Crnos 1 3annucamMm u3 cemaHTudeckom 6asbl JaHHbIX.
Ncxopsa m3 aTtoro, ogHa u3 cesAlen B Gase He ABNSeTCs CBA3bi «Tabnuua-tabnuua», a
SBNSETCA CBA3bK «cnown-tabnuua». lNone cBasum ¢ rpadudeckmm croem — 3TO none
6asoBon Tabnuubl (06A3aTENbHO YMCOBOE), 3HAYeHUst KOTOPOro COOTBETCTBYIOT
3HaYeHMsM Kno4vern oObekToB crosi. Takmm obpasom, M3 Bcex Tabnuu, BXoOsWMX B
COCTaB cemaHTuMyeckon 6asbl [aHHbIX, TONbKO ofHa (6asoBasl) Tabnuua umeeT
HenocpeaCcTBEHHYIO CBSA3b CO CIIOEM.

«Zuluy nopaepxvBaeT paboTy C pPensunoHHbIMM 6GalamMu AaHHbIX, WUCMNONb3ys
cepsuc Borland Database Engine (BDE) komnanuu Inprise. OCHOBHbIM O6bekToM, C
kKoTopbiM onepupyeT BDE, aBnsetca 6a3a gaHHbIX. OTO MOXeT ObiTb OEeNCTBUTESNbHAs
0asa gaHHbiX, Hanpumep, Microsoft SQL Server unun 6a3a gaHHbIX Microsoft Access, a
MOXeT ObITb COBOKYNHOCTb Tabnuy, Paradox nnu dBase. Cuctema Zulu Takke onepupyet
noHaTMem 6as3a p[aHHblX, OAHAKO, 34eCb MOoA4 3TMM TEPMMHOM MoapasymeBaeTcs
COBOKYMHOCTb Tabnuu, 1 CBA3EN Mexay HUMK, 06beaNHEHHbIX ANS BbINOSIHEHUS 3anpoca
K peanbHon 6ase p[aHHbIX C UEenbl MonyyYynuTb 3adaHHblid  Nofb3oBaTenemM cpes
nHdopmauun. basa paHHbiXx Zulu 3agaetca  dannom-onucatenem 6a3sbl  OaHHbIX,

UMerLWnM pacwmperme ZB 1 nmeHyembiM B fanbHenwem zb-gannom.
Onuncatenb 6a3bl aHHbIX Zulu XpaHuT crieayroLLyo MHopMaumIo:

eCMMCOK Tabnuu, yyacTBYOLNX B 3anpoce;
eCMNCOK Tabnunu-cnpaBOYHUKOB;
eHabop 3anpocoB, 3agaloLWmx npasmna BbIOOPKN AaHHbIX U3 Tabnuu;

eHabop CMEHHbIX POPM ANs 0TOGpaXKeHUs pa3HOro NpeacTaBneHns HopMaLun.
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4 3TAMNbI CO30AHUA ANEKTPOHHOM MOAENU CUCTEMbI
TEMNNOCHABXEHUA TOPOOA APXAHIEJIbCKA

4.1 UHcdopmaumoHHo-rpachuyeckoe onucaHue OOGBHLEKTOB CUCTEMbI
TennocHabXXeHUA NosoXeHus

Ha sTtane onucaHuss o6beKkTOB CUCTEMbl TennocHabxeHusa ropoda ApxaHrenbcka
ObiNno NpoBeAeHo MHMOPMAaLMOHHO-TpacnUYeckoe OnncaHue CyLLEeCTBYHOLMX OObEKTOB

CUCTEeMblI.
B coctaB nnaHa ropoga BXogdqaT cnenytowimne criou.

eYnuubl;

e[loma;

e['opoackas yepTa;

e[ paHMUbl KBapTanos,
eHasBaHusa ynuu;
e[loanvcn panoHos;

e[ paHMLbl BOAHbIX OO BHEKTOB.

B kauectBe ucxogHoro mMatepuana ana no3numoHMpoBaHUA 0ObEKTOB CUCTEMBI
TennocHabxeHnsa (I/ICTOLIHI/IKI/I Tennosoun SQHEeprun, TenrnoBblie CeTH, n0Tpe6|/|Ter||/|) Ha KapTe

ropoaa ObINK NCNONb30BaHbl CXEMbI TEMMOBLIX CETEN TENITONCTOYHNKOB.

B SﬂeKTpOHHOIZ mMogenun TennoBad ceTb COCTOUT U3 Y3I10B U BETBEWN, CBSA3bIBAOLLNX
3TN Y3rlbl. K y3rnaM OTHOCATCA crnenywuine 0OBbEKTbI: MCTOYHUKM, HACOCHbIE CTaHLUW,
TenroBbl€ KamMepbl, 3a4BWXKA, n0Tpe6|/|Ter||/| n T.4. PAg aneMeHTOB, Takue Kak TensnoBble

Kamepbl, I'IOTpe6I/1TeJ'II/1 nT.A., AonyckarwT ,u,aane|7|Luy+o KJ'IaCCI/I(*)I/IKaLI,VII'O.
PasnuyatoTtcs cnegywuimne TexHororm4eckne Turibl y3J10B:

e/ICTOYHMK B COCTOSAHUM «PaboTay;
®/ICTOYHUK B COCTOSIHUM « OTKMIOYEHY;
eTEMNIOBAs KaMepa;

epa3BeTBIIEHME;

e/3MEHEHNE AnameTpa;

enoTpebuTens B coctosaHnn «PaboTtay;

enoTpebuTENb B COCTOAHUN « OTKIOYEHY;
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¢00006LLEHHbIN NOTpebUTENb B cocTosiHUKN «PaboTtay;
¢00006LLEHHbIN NOTPEBUTENDL B COCTOSHUN « OTKIHOYEHY;
eHaCOCHasi CTaHUUS;

e3aBMXKa B coCTOsIHUN «OTKpbITaY;

e3a1BMXKa B COCTOSIHUN «3aKpbiTay;

eBblUNCNSIEMas Wanba;

eyCTaHaBnMBaeMas Wwanba;

epEryNATOP HANOpPa;

epEryNATOP AaBMEeHMs B nogatowem TpybonpoBoae;
eperynaTop gasneHus B obpaTtHoM TpybonpoBoae;
epEryNATOP pacxoda B nogatoliem TpybonpoBoae;
eperynaTop pacxoga B obpatHom TpybonpoBoae;
epErynATOP Hanopa B nogarowem Tpybonposoae;
eperynaTop Hanopa B obpatHomM TpybonpoBoae;
oLITIT;

eriepeMblyka B COCTOSSHUM « BkntoueHay;

e[1IepeEMbIHKa B COCTOAHUN «BblknoveHay.
Bcem y3ram npmuceanBaloTCA yYHUKalbHbl€ UMEHAa.

BeTtBu saBnswoTtca rpaduyeckum msobpaxeHnem TpybonpoBoOOB M NpencTaBnsatoT

cobom MHOro3BeHHbIE JIOMaHbIe NUHUKN, CoeanHALWMe Y35bl.

,uOCTyI'IHbI ana cos3gaHua cneayrwime Tunbl y4acTkoB TENNOBOW CeTU:
ey4aCTOK B COCTOSIHUN «BKntoYeH»;
ey4aCTOK B COCTOSIHUN « OTKITHOYEHY;
ey4aCTOK C OTKITHOYEHHbIM NoAarLwmm TpybonpoBoaoMm;

oy4aCTOK C OTKITIOYEHHbIM 06paTHbIM pr60I'IpOBO,D,OM.

MapannenbHO OaHHOMY 3Tany npoBoAwscs 3Tan WHAOPMALMOHHOIMO OnMcaHust
OOBbEKTOB CUCTEMbI TEMMOCHABGXEHNS:: WCTOMHUKU TEMNNOBOW 3HEeprun, noTpedutenmu,

y4acTku Tennosbix ceten, LITTI.

OcHOBOM CeMaHTUYEeCKMX JaHHbIX 00 oObekTax CUCTEMbI TennocHab)XeHusa Obin
0asbl AaHHbIX MO Harpyskam notpebutenen, a Takke WHGOpPMaUMA MO y4acTkam

TENMOBLIX CETEN, UCTOYHUKAM, I'IOTpe6I/ITeJ'IFIM.
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B cyuwectBylowelin 6ase [aHHbIX 3MNEKTPOHHOW MOAEenM OnucaHbl creaylowme
NacrnopTHbIE XapaKTePUCTUKM MO MPUBEAEHHBbIM HMKEe TunaMm OOBLEKTOB CUCTEMbI
TennocHabxeHusi. CoctaB WHGOPMaUMM NO  KaAoOMy TNy OOBLEKTOB HOCUT Kak
CNpaBoOYHbIV XapakTep (Hanpumep: maTtepuan kamepbl, 6anaHcoBasi NPUHAANEXHOCTb U
T.0.), Tak N HeobxoaMM Ans  YHKUMOHMPOBAHUS pacyeTHo wmogenu. [lonHoTa

3anosiHeHust 6asbl AaHHbIX MO napamMeTpam 3aBucerna oT Hann4nda NncxoaHblX AaHHbIX.

Takmm 06pa30M, B pe3dylibTate BbINMOJIHEHUA OAaHHOro atana pa60T Obina cosgaHa
KapTa ropoaa, BbirnosfiHeHa rnpumBdA3Kka BCeX 0OBbEKTOB CUCTEMbI TEMNMOCHABXEHUS K KapTte,

chopmupoBaHa 6asa gaHHbIX MO 0ObEKTaM.

O6bwmn Bug paspaboTaHHOM 3NEKTPOHHOW MOAEenn CucTemMbl TensnocHabxeHns

ropoga ApxaHrenbcka npegcrasfieH Ha pucyHke 4.1.
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PucyHok 4.1 - O6wmit BUA pabouero akpaHa aneKTPOHHOM MoAenu cucTeMbl TennocHabxeHusa ropoaa
ApxaHrenbcka
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4.2 OnucaHne TOMOJIOTMYECKOM CBA3HOCTUM OOBLEKTOB CUCTEeMbI
TennocHaoXxeHusa

Ha gaHHoM aTane Obina onucaHa Tornonornyeckas CBsI3HOCTb OOBbEKTOB CUCTEMBI
TennocHabxeHust (MCTOYHUKM TENSIOBOM SHEPrun, TENMOBble Kamepbl, y4acTKMU TEMNOBbIX
ceten, LTI, notpebutenn). OnmucaHne Tonosiorm4eckon CBA3HOCTU npencraBnseTr cobon
onucaHwe ruapaBnNYEcKon CTPYKTYpbl Y3rOB cCUCTEMbl. B pesynbTate BbIMNOMHEHUS
AaHHoro atana pabotr Obina  cosgaHa ruagpasnvyeckas MoAenb  CUCTEMbl
TennocHabXeHnsa, oTpaxarLwasa CylecTBylolee MNOoNoXeHNne CUCTeMbl TENNOCHabXeHUs

ropoga.

CTpykTypHO MoOJenb pasgeneHa Ha [fBa cnos: crnon «TennocHabxeHue» C
onucaHnemMm cuctembl TennocHabxeHust ot ApxaHrenbckon T3L, n cnon «KoTenbHble» €

onMcaHMeM CUCTEM TeNnmnocHabXeHUs1 OT KOTESbHbIX ropoaa.

4.3 OTtnapka n KanubpoBKa 3NIeKTPOHHOW MoAenu

B paMKax AOaHHOro aTana Obina BbINOMHEHa OTnagka pa6OTbI pac4eTHbIX

MaTeMaTn4ecKnx Mo,qyne|7| nyTeM BbIABJIEHUA OWMBOK B UCXOAHbLIX AAHHbIX.

Ha oaTane otnagkm SJ'IGKTDOHHOI‘/JI moaenn Obin npoeegeH aHarinm3 nosiHOThI
BHECEHHbIX NCXOOHbIX OaHHbIX. MHCprMeHTapI/IeM AnNs aHanu3a un BbisiBNIEHMSI OLUMOOK BO
BBEOEHHbLIX UCXOAHbIX AaHHbIX ABMAKTCA CreHepupoBaHHbI€ OTYEeTbl 06 obbekTax u3

co3gaHHoM 6a3bl JaHHbIX.

B panbHenwem pa3pa60TaHHaﬂ ANNEeKTPOHHaA Moaersb Obina wucnonb3oBaHa B
Ka4yeCcTBe€ OCHOBHOIO MHCTPyMEHTapua AnA paspa60T|<|/| cueHapumeB pa3BUTUA CUCTEMBbI

TennocHabxeHus ropoaa ApxaHrenbcka.

44 ONeKTPOHHaA MoAesib NepCNeKTUBHON CUCTEMbI TeNJIOCHabXeHunsA
ropoaa

Mop,enmpOBaHme NnepcrneKkTnBHbIX BapUaHTOB pPa3BUTUA CUCTEMbI TennocHabxeHns

(CTpOI/ITeJ'IbCTBO HOBbIX N PEKOHCTPYKUUNA CYLLECTBYOLWNX NCTOYHUKOB TennoBoun QHEepPrun,
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nepepacnpegeneHne TenmnoBblX  HArpysok MeXay WCTOYHMKaMmK, onpeferneHve
BO3MOXHOCTW MOAOKIIOYEHUSI HOBbIX MNOTPebUTEenen TEennoBOWM IJHepruu, onpepeneHune
ONTUMarbHbIX BApMaHTOB KAa4eCTBEHHOIo M HaAEeXHOoro obecnevyeHns TENSIOBOWN 3HEPrnen
HOBbIX noTpedbuTenem W T.4.) OCYLWECTBMSETCA 4Yepe3 MexaHM3M Cco3fgaHna U
aAMUHUCTPUPOBAHUA cneumanbHbliX "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KINOHUPYEMbIX
N3 OCHOBHOWM (KOHTPOSIbHOM) 6a3bl JaHHbIX ONMCaHUS TENSIOBOM CETU, HAa KOTOPbIX MOXHO
npon3sBoauTb Nobble MaHunynsumm 6e3 pucka MUCKasuTb UM NMOBPeanUTb KOHTPOJSIbHYHO
baay.
B coctaBe aneKTpOHHOM MOAENM NEPCNEKTUBHOM CUCTEMbI TENNOCHAbXeHUs ropoaa
AOMONHUTENBHBLIMWU CNOSIMU NPEeACTaBIIEHbI:
=Crion, cogepallme nepcnekTmBHble NoWaikm CTpouTenbcTBa ropoda (Tepputopum
NnepcrnekTUBHOW 3aCTPONKN);
=spacyeTHble cron ZULU no oTaenbHbIM 30HaMm TennocHabXeHust ropoda no

pacCMOTPEHHbIM NMEPCNEeKTUBHbIM BapUaHTaM pa3BUTUA.

CbparmeHT pa60qero 3KpaHa O9NEeKTPoOHHOW Mogenu C HaHeCeHMeM  30H

NepcnekTUBHOW 3aCTPONKM NPUBEAEH Ha PUCYHKe 4.2.
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PucyHok 4.2 - O6wmit B pabouero akpaHa aneKkTPOHHOM MOAENN CUCTEMbI TeNIoCHabXeHus ropoaa
ApxaHrenbcka (c HaHeceHueM 30H NepCcrneKTMBHON 3aCTPONKHU)
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B SHeKTpOHHOIZ MOEenNn CUCTeMbl TENMNOCHABXeHUS npegcrtaBsieHbl, TAKNM o6pa30M,

cnegyowme cnou (KnoHbl) 6a3 gaHHbIX 451 pasnUYHbIX pacyeTHbIX NePUOLOB:

CyuecTBytoLee coCToAHNE cUCTeMbIl TennocHadxeHus (TOL, koTenbHbIe);
[MepcnekTUBHOE COCTOSAHME CcUCTEMbl TennocHabxeHuss Ha 2017 rog 6e3
N3MEHEHUSA KOHUrypauum cucTembl TpaHcnopTa TennoHocutena (6es
peanusauum NPOeKTOB cxeMbl TennocHabxeHus) (T3, koTenbHble);
[MepcnekTUBHOE COCTOSAHME CUCTEMbl TennocHabxeHuss Ha 2022 rog 6e3
N3MEHEHNSA  KOHUrypauunm cucTembl TpaHcnopTa TennoHocutena (6es
peanuaauum NPOeKTOB cxeMbl TennocHabxeHus) (T3, koTenbHble);
[MepcnekTUBHOE COCTOSAHME CUCTEMbl TennocHabxeHuss Ha 2028 rog 6e3
N3MEHEHUS KOHMUrypauum CcuUCTEMbl TpaHcnopTa TennoHocutens (6es
peanuaauum NPOeKTOB cxeMbl TennocHabxeHus) (T3, koTenbHble);
[MepcnekTuBHOE COCTOsIHME cCUCTEMbl TenrnocHabxeHna Ha 2017 rog ¢ yd4eTom
peanusauumn NPoeKkToB cxembl TennocHabxennsa (TIOL, koTenbHbIe);
[MepcnekTUBHOE COCTOsIHME CUCTEMbl TensriocHabxeHnsa Ha 2022 rog ¢ y4yeTom
peanuaauum NPOeKToB cxeMbl TennocHabxeHus (TOL, koTenbHbIe);
[MepcnekTuBHOE COCTOsIHME cUCTeMbl TensiocHabxeHna Ha 2028 rog ¢ yyetom

peanusauum NPOeKToB cxeMbl TennocHabxeHus (TOL, koTernbHbIe).

B pacHeTHbIX CIoAX co3daHbl NepCrnekTnBHbIE 0606LeHHbIE I'IOTpe6|/1TeJ'II/I Tenna no

nepcnekTnBHbIM CTPOUTESIbHLIM MJ10LWaaKaM.

Pe3yanaTb| rmapasiiMd4eCKnX pacyeToB npeacrtaBlieHbl B CrieAyrowmnx npunoxXeHmndax

k rmaBam ODOCHOBbIBaKOLWMX MaTePUanos:

PesynbTtatel pacyeTtoB MO  CyWEeCTBYWOLWEMY  COCTOSSHUIO  CUCTEMBbI
TennocHabxeHus — B MNpunoxeHun 4 «PesynbTaTbl rmapaBin4yecknx pac4yeToB
no coctoaHutio 6as3oBoro nepuoga paspaboTknm cxeMbl TennocHabXeHus»
MmaBbl 3 «OnekTpoHHaa Mofernb CUCTeMbl TensocHabXeHns ropoda»
O6ocHoBbIBaOWMX MaTepuanoB K cxemMe TennocHabxeHus  ropofa
ApxaHrenbcka go 2028 r.;

Pesynbtatbl  pacdeTtoB MO  MEPCNEKTMBHOMY  COCTOSIHAKD ~ CUCTEMbI
TennocHabxeHnss  6e3  y4eTta peanusauuu MEpPONpUATUA  CXeMbl
TennocHabxeHus — B MNpunoxeHun 1 «PesynbTaTbl rmapaBin4yecknx pac4yeToB
(MporHo3upyemoe nepcnekTUBHOE COCTOsIHUE B CYLIECTBYIOLWNX 30HaX
AENCTBUS 3HEProuCTOYHUKOB)» [NaBbl 4 «[lNepcnekTuBHble BanaHcbl TEMIOBOWN
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MOLLHOCTM  UCTOYHMKOB  TEMSIOBOW SHEPrMM U TEMNSIOBOW  Harpy3ku»
O6ocHoBbIBaOWMX MaTepuanoB K CxemMe  TenrnocHabxeHus  ropoga
ApxaHrenbcka go 2028 r.;

PesynbTtatel  pacdeTtoB MO  MEPCNEKTMBHOMY  COCTOSIHAKD ~ CUCTEMbI
TennocHabxeHus C y4yeToMm peanusauuun MepOnNpUATUI cxXembl
TennocHabxeHus — B MNpunoxeHun 1 «PesynbTaTbl rmapaBiIn4yecknx pac4yeToB
(MporHo3upyemoe NepcrnekTMBHOE COCTOAHME CUCTEM TennocHabxeHus ¢
y4yeToM peanusauum MeponpusaTUn cxembl TennocHabxeHnus)» [nasbl 7
«lMpegnoxeHnss No CTPOUTENBLCTBY M PEKOHCTPYKUMM TEMMOBbIX CeTeENn WU
COOpYXeHUn Ha  Hux»  OOBOCHOBbIBAKWLWMX  MaTepuanoB K  CXeme

TennocHabxeHnsa ropoga ApxaHrenbcka oo 2028 r.
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5 3A0AYN, PEWLAEMBIE HA BA3E 3NIEKTPOHHOW MOAENWU CUCTEMBbI
TEMNNOCHABXEHUA TOPOOA APXAHIEJIbCKA

OcHOBHbIMM LENAMU npun co3gaHmm SﬂeKTpOHHOﬁ Moaenun obinu:

eroBblleHne 3IPPEKTUBHOCTM UHGPOPMALMOHHOIO obecnevyeHnsa npoLeccoB
NPUHATUS  peleHMin B obnactM  TeKywero  (yHKUMOHMPOBAHUA W
NepcnekTUBHOIO PasBUTUSA CUCTEMBbI TEMMNOCHAOXEHUs ropoaa;

eripoBefEeHNEe €OUHOM MNOMUTUKA B OpraHuM3aumm TeKywen OesTenbHOCTU
npeanpusaTMin n B NEPCNeKTUBHOM pPa3BUTUN BCEN CUCTEMbI TEMSTOCHabXeHNA
ropoaa;

e0becneyveHne yCToN4YnMBOro rpagoCTpoOnTENbHOIO PasBUTUS ropoaa;

epa3paboTka Mep AN NOBbIWEHUA HAOEXHOCTU CUCTEMbI TennocHabXeHus
ropoaa;

eMVHUMU3ALNA BEPOSITHOCTU BO3HMKHOBEHUS aBapUWHbBIX CUTyauun B cUcteme
TennocHabXeHus;

ecO3faHne eanHon wuHpopmMmaumoHHon nnatgopmbl AN obecneveHus

MOHUTOPUHIa pa3BuUTUA.
B vactu peweHna KOHKpPeTHbIX 3aaauy HeobXxoaAnMOo BblAENUTb cnegywuiune:

eMOHUTOPWHI Pa3BUTUSI CXeMbl TEMNTOCHa0XeHUs! ropoaa ApxaHrenbeka;

eMOJENMPOBaHNE U aHanM3 BapuaHTOB Pas3BUTUS CUCTEMbl TEMNNoCHabXeHus
(nogknoyeHne HoBbIX NOTpebuTenerr K CyWEcTBYWUM CcUCTEMaM
TEeNNOCHaOXeHWS!, CTPOUTENBLCTBO HOBBLIX WUCTOYHWKOB TEMMOCHaOXEeHUs U
MOZEenMpoBaHNE 30H UX AeNCTBUSA U Np.);

echOpMMpPOBAHME NpPOrpamMm MeponpuUATMA Ans peanusaumm paspaboTaHHbIX
BapuaHToB pasBuTUs (NPoOrpaMM HOBOFO CTPOUTENbCTBA U PEKOHCTPYKLUN
TENNOCEeTEBOrO0 XO35MCTBA) WNM  aHanua nporpaMM, npeacTaBreHHbIX
TennocHabXxalLWnMN opraHn3aumsaMmu;

eaHanM3 CropHbIX BOMPOCOB MO CHATUIO «OGpemMeHeHuin» npu Bblgade TY Ha
NOAKMNOYEHNE TennocHabXalWmMm opraHusauusMm (Hanpumep, aHanus
LilenecoobpasHOCTN PEKOHCTPYKLUUN C yBENUYEHWEeM AMaMeTpa UMM HOBOrO

cTpouTenbcTBa TPyOONPOBOAOB TEMSIOBbLIX CETEN).
B panbHenwem BO3MOXHO Ha eguHon nnatgopme opraHudoBaTtb APM OCHOBHbIX
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cnyx6, Takux kak: MNTO, cnyxbbl pexxumoB, cnyxbbl Hanagku, cnyxbbl NepcnekTUBHOMo

pa3BuUTUA, gucneT4epCcKnx CJ'Iy)K6, CJ'Iy)K6 KCnyataunnm n pemMoHTa TensioBblX ceTen U T.4.

B kauectBe npuMmepa, Huxe npmBegeHbl BO3IMOXHble BapuaHTbl UCMOJ1b30BaAHUA

3MNEeKTPOHHOW MOAENN CUCTEMbI TENMNOCHaBXeHUS B TennocHabXaroLLen opraHmsaumm.
[170:

erpachmnyeckoe npeacrtaBneHne Cxembl TEMMOBOM CETU C NPMBS3KON K €ANHOM
ropoacKon KapTe;

erlacrnopTmMsaumnsa TenmnoBon cetn u obopyaoBaHWA, co3faHue n oTobpaxeHue
CXeM Y310B 1 Y4aCTKOB;

epacyeT HOPMaTMBHbIX NOTEPb TeNa Yepes U3onsuUnto CorfnacHo AenCTBYOLWNM
HOPMaTUBHbBIM LOKYMEHTaM,;

echopMmmpoBaHne 0606LeHHON CnpaBoOYHOW UWHGOPMaLMM MO 3a4aHHbIM
Kputepusam, chneuunanbHbIX OTYETOB O MapamMeTpax U pexmmax TenroBown
cetu;

eaHann3 0ObEKTOB C 3afaHHbIMW CBONCTBaMU (PEMOHT, Yy>kor 6anaHc, kKamepbl

C 3agaHHbIM obopyoBaHUEM U T.1.).

Cnyxba pexxumos U HanaoKu:

epa3paboTka rmapaBnNNYECKMUX PEXMMOB TEMMOBbLIX CeTel

echOpMMpPOBaHME OTYETOB MO Hanago4YHbIM pacyeTaMm noTpebuTtenein (pacyet
AVaMETPOB CyXKaloLLUX YCTPOWCTB);

eHaNaOoOYHbIA pacyeT npu MOAKMIYEHUN HOBbIX MoOTpebutenen (pacyet
AVaMETPOB CYXKaloLLUX YCTPOWCTB);

eMOJENMPOBaHNE MNEPEKITIOYEHNIA 3arnopHOn apMaTypbl Npu opMUPOBAHUM

rpaduka peMOHTOB.

Omaden skcnayamayuu U peMoHma:

eBe/leHMe apxvBa 0edEeKTOB 1 NOBPEXOEHUN;
echbopMMpOBaHME OTYETOB, TabnMYHbIX U rpadPUYecKuxX CrpaBok U BbIGOPOK Mo

pPa3sInvYHbIM KPUTEPUAM;

11401.0M-CT.003.000.
26



OBOCHOBbIBAIOLKUE MATEPWATNBI K CXEME TENNOCHABXEHWUA MO «TOPOJl APXAHIENBCK» 10 2028 FOJA.
IMABA 3. ANIEKTPOHHAAA MOAENb CUCTEMbI TENNOCHABXEHWA FOPOJA

e(hOPMMPOBaAHME OTYETOB MO TUAPABIMYECKMM pacyeTam TennoBOW CeTH,
MOZENMpPOBaHNE NEPEKITHYEHNIA 3arnopHOM apmaTtypbl Npyu OpPMUPOBaHUN

rpaduka peMOHTOB.

Omden nepcrieKmueHO20 pa3gumusi:

eonpeaeneHne CyLecTBYOWNX U NepcnekTuBHbIX 6anaHcoB Npou3BoAcTBa U
noTpebneHns TeENNOBOM 3HEPTUN MO NCTOYHNKAM;

eornpegeneHne onTuMaribHblIX BapuUaHTOB MEPCMNEKTUBHONO pPa3BUTUA CUCTEMBI
TennocHabXXeHnsa No KPUTEPUAM HaAOEXKHOCTU, Ka4YeCTBa U AKOHOMUYHOCTMU;

eonpeeneHne HageXXHoCTU CyLLLECTBYIOLLEN N NEPCNEKTUBHOM CXeMbl TEMNSOBbLIX
ceTen;

epa3paboTka oONTUMAarbHbIX BapuaHTOB obecneyeHns TENSIOBON 3JHEpPrnen
notpedbutenen npu asapuiHbIX CUTyauusiX MO KPUTEPUSM HaOEXHOCTH,
KayecTBa U 3KOHOMUYHOCTU;

eonpegeneHme HeobxoauMMOCTU W BO3MOXHOCTU CTPOUTENbCTBA HOBbIX
WCTOYHUKOB TEMNSIOBOM SHEPIrnu;

eMOJENUPOBAHUE NEPEKNIYEHN, OCYLLECTBNSEMbIX B TEMMOBLIX CETHX, B T.u.
nepeknioyeHns TeNOBbIX HAarpy30K Mexay NCTOYHUKaMK TENNoBOW 3Hepruu,

SMOHUTOPUHT pealindaunn nporpamMmmbl pa3BUTnA TennocHabxeHus.

Omaden nod2omosKu u peanusayuu TY:

eCcO3aHne N BeeHne criod NepcrnekTUBHOW 3aCTPOMKN;

echopMMpOBaHME N BegeHUe 6asbl AaHHbIX MO Bbligaye TY n YT,

eonpeneneHne To4YKN NoSKMYeHns noTpebutens;

eOLlEHKA BO3MOXHOCTM BblgauM TY (dopMmpoBaHME oOT4eTa O HanmMyuu
cBOOOQHOM MOLUHOCTM Ha Onuxanwmx WUCTOYHUKAX U NPOMYCKHOW
CMOCOBHOCTU TENSOBLIX CETEN);

OCbOpMI/lpOBaHI/Ie TEeXHNYECKnNX yCﬂOBMIZ Ha noakrito4yeHmne HOoBbIX n0Tpe6|/|Ter|e|7|.

Mpn paspabotke Cxembl TenmnocHabXeHns 3MeKTpPoHHaaA MoAenb sBnsnach

OCHOBHbIM UHCTPYMEHTOM AJ14 MoAeNnnMpoBaHNA pa3BUTUA TenJ10CEeTEBbIX 06beKTOB.

[nsa pa3paboTkn BapuaHTOB pasBUTUS CUCTEMbI TEenroCHabXeHna nocpeacTBoOM
MC-nporpamm 6bISIO  OCYLWIECTBMIEHO COBMELLEHNE CETKM «MNHATEH» MNEepPCrneKkTUBHOM
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IMABA 3. ANIEKTPOHHAAA MOAENb CUCTEMbI TENNOCHABXEHWA FOPOJA

3aCTpOIZKM N 30H OencTeus (TeI'IJ'IOBbIX ceTe|71) OQHEPronCToO4YHUKOB, MOJTYHYEHHbLIX Ha 3Tane
CbOpMMpOBaHI/lﬂ cywecTteyrolero coCctoaHnA CUCTeMbl TennocHabxeHnsa B SJ'IeKTpOHHOIZ
Mmogenun. Takum o6pa30M, BO3HUKawLWne nNpUpocCTbl TennoBoun Harpy3sku Obinu
JlIoOKalnmn3oBaHbl U NpuBA3aHbl K KOHKPETHOMY 3HEPronCTOYHUKY U (I'IO BO3M0)KHOCTI/I) K

Onwxanwen TennoBomn Kamepe Ha ceTdax TenynonCcTo4YHunKa.
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6 PEKOMEHOALUMWWU MO OPTAHU3ALWN BHEOPEHUA U COMNMPOBOXAEHUA
ANEKTPOHHON MOLENN (3M)

HeobxoanmbiMn  ycnosBuamMu ana  peanusauun BHEOpEHUsT U JdanbHenwen
aKcnnyaTaumm 3MeKTPOHHOM MOLENN CUCTEMbl TensiocHabXeHus ropoga ApxaHresibcka
ABNAOTCSA:

eOnpeaeneHne opraHMsaumm wnu nogpasgeneHvss AgMuHuUCTpaumm ropoaa,
OTBETCTBEHHbIX 3a  (QPYHKUMOHWPOBAHWE  ONEKTPOHHOM  Mogenn wu
aKTyanusaumo eé CoCTOSHUS;

eHa3Ha4YeHWe agMuUHUCTpaTopa BHELPSEMON CUCTEMBI;

eonpeeneHne OCHOBHbIX NoSfib3oBaTenen afekTPOHHOM Moaenu;

eopraHusaums APM nonb3oBaTenewu;

eOpraHM3auma cepeepa ans ycraHoBku OM;

eOpraHM3aumMa ceTu nepefaun OaHHbIX MexXay nonb3oBaTensMuv CUCTEMbl U

CEPBEPOM.

B dyHKUMOHMpPOBaAHMM CUCTEMbI [OOSDKHbI y4YacTBOBaTb crnegylowme rpynnbl
nepcoHana:
eJKCMNyaTauUOHHbIM NepcoHan - agMWHUCTPAToOp CUCTEMbI, crneyuanucT
obecneunBaloWNn  (PYHKUMOHMPOBAHNE TEXHUYECKMX W  MPOrpamMMHbIX
cpencts, obcnyxumBaHne n obecrneyeHne paboymx MecT nonb3oBaTenen, B
0043aHHOCTM KOTOPOro Takke AOSMKHO BXOAUTb BbIMOSIHEHME crieunanbHbIX
TEXHOSTOrMYECKNX (PYHKLMI, TakMX KakK: BefeHWe CNUCKOB MoJfib3oBaTesien,
perynupoBaHue npaB 4OCTyna nosib3oBaTernien K AOKyMeHTaM 1 onepaumsim
Hag HUMKW, a TaKKe KOHTPOSIb 3a LUESIOCTHOCTbIO W  COXPaHHOCTbIO
MHGopMaumm B 6asax AaHHbIX;
e[10NIb30BaATENN - COTPYAHWUKKU, HEMOCPEACTBEHHO YyyacTeywwue B pabote C
MHopMaumen 1 ocyllecTensowmne eé obpaboTky Ha aBTOMaTU3MPOBAHHbLIX

p860‘-II/1X MecCTax C NOMOLLbIO CpeacTB CUCTEMbI.

B KadvecTBe pekomMeHgauuu o Bbl60py OCHOBHbIX MONb3oBaTeNen CUCTEMBI
npeanaraeTcAa B CTPYKType A,D,MI/IHI/ICTpaLlI/II/I ropoga wmiun Bbl6paHHOIZ A,EI.MI/IHI/ICTan,I/IeIZ
opraHnzauunm onpeaerintTb OCHOBHbIX nonb3oBaTesien SJ'IeKTpOHHOIZ moaenn. Kak npaBuno,

3TO COTPYAOHUKN cneunanmn3npoBaHHbIX no,u,pa3,qeneH|/||7| genaptamMmeHTa KKX,
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KoopauHMpylOLMe nraHMpoBaHWE pasBUTUS UHXEHEPHOW WHAPaCTPYKTypbl ropoaa.
OpHako, BBMAY TOro, YTO AaHHble MO OOBbEeKTaM CUCTEM TennocHabXeHust MOCTOSHHO
MEHSIOTCS, Takke HeobXogMMO OpraHM3oBaTb MPOLECC akTyanusauun SaHHbIX B MOAENN.
B cBAsn c atum uenecoobpasHo Ha 6ase paspaboTaHHOW SNEKTPOHHOW MoAenu
OpraHmM3oBaTb MOHUTOPUHI pPa3BUTUS CXeM TeMNNoCHabXeHnss B 3KCNIyaTUpPYHOLWNX
TennoceTeBblX KOMNAHUSX.

MapannenbHO npoueccy BHEAPEHUA JNEKTPOHHOW Mogenu B noapasfeneHus
AOMUHUCTpaUKUK ropoja LenecoobpasHo opraHn3oBaTb NPOLECC akTyanuM3aunn AaHHbIX B
TennoceTeBon KOMMNaHuUU. B NpoTMBHOM crnyyae, B TeYeHue roga aHHble «yCcTapetTy, U
NPUHMMATbL Ha WX OCHOBE CTpaTerMyeckMe pelweHuss Mo pasBuUTUIO  CUCTEM
TennocHabxeHnsi CTaHeT HEBO3MOXXHbIM.

B nepcnektmBe MOXHO paccmaTpuBaTb BO3MOXHOCTb oOpraHuMsaumm Ha 6ase
pa3paboTaHHOW 3NIEKTPOHHOW MOAENU CUCTEMbI TensocHabxeHus ropoga ApxaHrenbcka
MakCUMarnbHO HaMoOSHEHHON MoAenn CUCTEM KOMMYHanbHOW WHGPaACTPYyKTypbl (Npwu
pa3paboTke 3NEeKTPOHHbLIX MOoAenen CUCTemM BOLOCHAGXeHWA N ra3ocHabxeHus Ha Hase
naketoB «ZuluHydro» («3ynylmgpo») n «ZuluGaz» («3ynyla3») COOTBETCTBEHHO).
B03MOXHOCTb MCMONb30BaHNA AOS11 HAHECEHUS MHXEHEPHbIX CeTEN pasfiMyHbIX CUCTEM
KOMMYHanbHOM  WHMpacTpykTypbl obuwen KapTbl ropoga w eguHoro pabodero
npocTpaHcTBa npedycmoTpeHa B nakete «Zulu» M npegoctaBnsieT 3HaAYUTENbHbIE
AONOSHUTENbHbIE npenmyliecTBa. B 4acTHOCTM, BO3MOXHOCTb OLEHUTb B3anMMHOEe
pacnonoxeHne TpybonpoBOOOB MHXEHEPHbIX CeTen pasfiMyHOM NPUHALNEXHOCTU MOXET
CYWEeCTBEHHO YMNPOCTUTb BbIMOMHEHWE 3ajay M COoKpaTUTb BpeMda Ha pa3paboTky
MEPONPUATUA MO PEKOHCTPYKUMU (BbIHOCY) cCeTel MNpu OCYLLEeCTBIEHMM MPOEKTOB MO

PasBUTUIO KAKON-TMGO N3 CUCTEM KOMMYHaINbHOWM MHAPACTPYKTYPHbI.
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