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1 OBIUME CBEOEHMA O PA3PABOTAHHOM 3JIEKTPOHHOM

MOAEJNIU CUCTEMbI TEMNMOCHABXEHUA TrOPOAA CTEPJIMTAMAK

OnekTpoHHas Mogenb CUCTeMbl TennocHabXeHust TropoaCKOro OKpyra ropoA

Crtepnutamak Pecnybnukn BalwkopTocTaH paspabaTtbiBanacb B pamkax YTBEpPXXOEHHOW

CXeMbl TENNOCHAOXeHUs B LENSX:

noBblWeHNa 3PPEKTUBHOCTU MHAPOPMALMOHHOIO obecneyeHrs npoLeccoB
NPUHATUS  pelweHnn B obnactm  Tekywero  (OYHKUMOHMPOBAHUA U

NnepcneKkTnBHOIro pa3BnTNA CUCTEMbI TennocHabxeHns ropoaa;

nposeaeHnA €OVHOW MOMUTUKN B opraHmnsauunm TeKyLLI,eVI OeATEeIIbHOCTH
ﬂpe,D,ﬂpMFITVIVI 1M B NEepCcrnekTmBHOM pa3BUTUA BCEN CUCTEMbI TennocHabXeHns

ropoaa;
obecrneyeHns: yCTOMYNBOTO rPaoCTPOMTENBHOIO Pa3BUTUS ropoaa;

pa3pa60TK|/| mMep AnAa nosbilLeHNA HaOdeXHOCTU CUCTEMBbI TennocHabxeHuns
ropoaa;
MWUHMN3aLUNN BEPOATHOCTU BO3HUKHOBEHUA aBapMVIHbIX CVITyaLlVIVI B cucreme

TennocHabeHus;

co3fgaHna  eguHou  MHdopMauuoHHOM  nnatdopmbl  Ans  obecneveHus

MOHWUTOPUHIa pas3BuUTUSI.

Paspa60TaHHa;| QNEKTpOHHaA MoAeslb npeaHasHa4dYeHa ANnd pelleHua cnegyroumx

3agau:

co3faHne OOLLEeropoAcko SMeKTPOHHOW CXEMbl CYLUECTBYIOLIUX WU
NepcnekTUBHbLIX TEMNMoBbIX CeTe U OBBLEKTOB CUCTEMbI TenrnocHabXeHus

ropoaa CTepJ'II/ITaMaK, NPUBA3AHHbLIX K 3]'IeKTp0HHOffI KapTe ropoaa,

ONTMMMU3aUMSA CYLLECTBYIOLLEN CUCTEMbI TenrocHabXeHus (onTMMuM3aums
TMAPaBMMYECKUX  PEXUMOB,  MOAENupoBaHMe  nepepacnpeneneHus
TENMOBbIX HAarpy3ok Mexay WCTOYHMKaMK, onpederieHne OnTMMarnbHbIX
ANaMeTPOB MNPOEKTUPYEMbIX W PEKOHCTPYMPYEMbIX TEMMOBbLIX CETen U

TennoceTeBbiX 0OBHLEKTOB U T.4.);
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e MOAEnupoBaHVWEe  MNEePCrNeKTUBHbIX  BapuMaHTOB  pasBUTUS  CUCTEMbI
TennocHabXXeHus1 (CTPOUTENBCTBO HOBbLIX M PEKOHCTPYKLUS CyLLIECTBYHOLLIMX
NCTOYHMKOB TEMJSIOBOW 3HEpruun, nepepacrnpeneneHme TensnoBbiX Harpy3ok
MeXay WCTOYMHMKaMW, onpedernieHne BO3MOXHOCTU MOAKMHYEHUS HOBbIX
noTpebuTtenel TennoBow SHeEPrun, onpeaeneHne onTUManbHbIX BApMaHTOB
Ka4yeCTBEHHOrO W HageXHoro obecneyeHusi TENnoBOW 3HEpPrnen HoBbIX

notpedutenen n T.4.);

e oOrepaTtMBHOE MoAenuMpoBaHMe obecnevyeHns  TEennoBOWM  SHEpPruemn

noTpedutenen npn aBapunHbIX CUTyaUnsXx;

e oOnepaTMBHOE MONy4YeHne WHEPOPMALMOHHbLIX BbIOOPOK, CNpPaBOK, OTYETOB
no cucTemMe B LEOM NO cucteMe TennocHabxeHnss ropoga M no

OTAENbHLIM €€ 3fleMeHTaM;
e MOHUTOPWHI Pa3BUTKS CUCTEMbI TENNOCHabXeHMs ropoaa Ctepnvtamak;

e obecnedyeHne exerogHon akTyanu3aumm Cxembl  TennocHabxeHus
ropoackoro okpyra ropog Crtepnutamak B cootBetctBum ¢ ®3-190 «O
TennocHabxeHun» u [octaHoBneHmem [paButensctea P® Ne 154 ot
22.02.2012 «O TpeboBaHUAX K cxemaM TennocHabXeHusi, NopsiaKy WX
pa3paboTkm M yTBEPXKOEHUA»  (C  U3MEHEHUsIMWM,  BHECEHHbIMU
MOCTaHOBNEHUAMU MpaBuTenbcTBa Poccuinckon depepauyunm oT
07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018, 16.03.2019)

(oanee lNMocTtaHoBnEHME)

B kauecTtBe 6a3oBoro nporpamMmmHoOro obecneyeHuns B SJ'IeI('FpOHHOIZ mMogenu onpeaenexH

nporpamMmMHO-pacyeTHbIN Komnneke « Tennol pad».

N300paxkeHne SnekTpoOHHOW MOoAEenn ropoackoro okpyra ropog Crepnutamak

npuBegeHo Ha pucyHke 1.1.
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IMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNOCHABXEHUA»
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OBOCHOBbIBAIOLLME MATEPUAJIbI K CXEME TEMNOCHABXEHUA TOPOACKOIO OKPYIA rOPO[ CTEPNIUTAMAK PECINYBJIUKN BALLKOPTOCTAH
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2 AKTYANU3AUMA 3JIEKTPOHHOM MOLOENU CUCTEMBbI
TEMNOCHABXEHUA TrOPOAOA CTEPJIMTAMAK

B pamkax akTyanuM3aumm cxembl TEMIOCHAOXeHWMs1 B 4YacTy 3MEeKTPOHHOM Moaenu

BbINOJIHEHbI creaywLine pa6OTbIZ

e BbIlBEpka M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPACCUPOBKU M XapaKTepUCTUK
TENNOBbLIX CETEW MO MPEAOCTaBIIEHHbIM  TEXHUYECKUM MacrnopTaMm U

ceugetenscteam pernctpaumm OO0 «bawPTCy;

e BbIBEPKA MU COOTBETCTBYHOLLIAA KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebuTenen B
cooTBeTCTBMM C npegoctaBrieHHon 6ason aboHeHTOB OO0 «BawPTC» un

no coctosaAnuto Ha 01.01.2020;

e KanubpoBKa 3NEKTPOHHOM MoAenu no (pakTM4eckMMm OaHHbIM U3 CYTOYHbIX
BeAoOMoCTen  UCTOYHMKOB  TernoBon  aHeprm OO0  «BawPTCv,

npegoctasnieHHbIM 3a 2019-2020 rr.

AKTyanuanmpoBaHHas 3rieKTPOHHAs MoAernb CUCTEMbl TErnsioCHabXeHUs ropoLCKOro
okpyra ropog Ctepnutamak obecrneumBaeT BbINOMHEHWE Bcex TpeboBaHUi, NpeabsBnseMblX
K 3NIEKTPOHHBIM MoAesisiM B cooTBeTCTBUM C [ocTaHoBneHnem Mpasutensctea PO Ne 154 ot
22.02.2012 «O TpeboBaHMsX K CxeMaM TensiocHabXeHusi, nopsiaky wux paspaboTkm u
yTBEPXKOEHUA» (C  WU3MEHEHWsIMW, BHECEHHbIMW  MoCcTaHoBneHnsaMu [paButenscTea
Poccuiickon ®epepaumm ot 07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018,

16.03.2019) (nanee NoctaHoBneHue):

a) rpadpmyeckoe npeacraBneHne 06bEKTOB CUCTEMBbI TENNOCHABXEHUS C NPUBA3KON K
TONnorpadPnU4EeCcKon OCHOBE MOCENEHMS, TOPOACKOro OKpyra M C MOSMHbIM TOMOSIOMMYECKUM

ornMcaHneM CBA3HOCTU OO BHEKTOB;
0) nacnopTmsauno 06 BHLEKTOB CUCTEMBI TEMNOCHAOXEHWS;

B) nacnoptn3aunio " ornnmcaHune pacyeTHbIX eOuHUL TepputopuaribHoro aereHud,

BKIto4ad agMMHUCTPATUBHOE;

r) rMapaBnMYEeCcKUin pacyeT TENSOBbIX CeTen NoBON CTENEHM 3aKOSbLIOBaHHOCTU, B TOM
yucne rmapaBnUYECcKUn pacyeT NpyM COBMECTHOM paboTe HECKONbKMX UCTOYHUKOB TEMNSIOBOW

SHEPIrmn Ha eunHYIo TENOBYH CETb,
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OBOCHOBbIBAIOLLME MATEPUAJIbI K CXEME TEMNOCHABXEHUA TOPOACKOIO OKPYIA rOPO[ CTEPNIUTAMAK PECINYBJIUKN BALLKOPTOCTAH
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[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

[) MOAENMpoBaHMe BCEX BUOOB NEPEKMHYEHNIA, OCYLLECTBIISEMbIX B TEMNMOBbIX CETSX,

B TOM 4ucne HepeKﬂqueHMVI TennoBbIX HArpy3ok Mexay NCTOYHUKaMn TEnnoBou SHEpPIrnu;

e) pacyeT OanaHCcoB TEMSIOBOW 3HEPrMM MO WMCTOYHMKAM TEMroBOW 3HEPruM 1 Mo

TepputopranbHOMy NpU3Haky;
) pacyeT NoTepb TEMNSIOBOM SHEPTUMN Yepes U3ONALMIO U C yTEeYKaMKU TeNSIOHOCUTENS;
3) pacyeT rnokasaTtenen HaaeXXHOCTU TENNOCHaABXKEHWS;

W) rpynnoBble W3MEHEHUSI XapaKTEPUCTMK OOBLEKTOB (y4acTKOB TEMMOBbLIX CETEMN,
notpebutenen) no 3adaHHbIM KPUTEPUSM C  LENbld  MOAENUPOBAaHWUS  PasfYHbIX

NepcCrekTnBHbIX BapnaHTOB CXeM TennocHabXXeHus;

K) CpaBHUTEJIbHbIE MNbEe30OMETPU4HEeCKne Fpa(bMKM ansa pa3pa60TK|/| n aHarnunsa

cLieHapueB NepcnekTUBHOTO Pa3BUTMS TENSIOBbIX CETEN.
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[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

3 PACHYETHbLIE MOAOYJIU «CITYCOM-TEIMNJIOrPA®»

31 O6wue nonoXxxeHumnA

B pQaHHOM pasgene npedcTtaBneHO  KpaTkoe — OonucaHue doyHKLMOHANbHbIX
BO3MOXHOCTEN pasnuyHbix moagynen WUIMC «Tennolpad». Heobxogumo oOTMETUTb, 4TO
SNEKTPOHHasA MoAernb CUCTEMbl TEMMOCHAOXEeHWsT B paMKaxX BbIMOMHEHUA HACTOSALLErO

NpoeKTa NOCTaBMsSIETCA B COCTaBe OCHOBHbIX MOAYIEN:
e Gasosbinn komnnekc UIMC «CityCom-Tennol pad»;
e rnogcuctema «lnmopasnuka;
e pac4eT NoTepb TEMSIOBOW 3HEPIUN;
e Hanago4HbIN pacyer.

bonee pgetanbHO KOMMMEKC 3ajadv, pelaemMblX OaHHbIMA MOAynsMu, NpeacTaBfieH
aanee. VIHCTpykuna no pabote € anekTpoHHon mogenbto Ha 6ase UITC «Tennol pad»
npegcrtasneHa B lpuvnoxeHnn 1 K Hactosiwemy AOKYMEHTY. 10 OKOHYaHWIO BHEOpPEHMUS
3aka3unmk caMOCTOATENbHO onpedensaeT uenecoobpasHoCTb pasBUTUS OAHHOW CUCTEMbI U

HeobXoaAMMOCTb npmo6peTeHM;| N BHeapeHndA OONOJTHUTESIbHbIX Mo,u,yne17|.

['MapaBnuyeckunin pacyeT TENSOBbLIX CeTen NpmBeaeH B JOKyMeHTax« O60CHOBbIBatoLLmE
mMaTepuarbl K cxeme TensniocHabxeHus ropoackoro okpyra ropog Crepnutamak Pecnybnuvkm
BawkoptoctaH Ha nepuwog ao 2033 roga (aktyanmsauus Ha 2021 rog). Mnaea 1.
CyuwiecTteyloLlee MNonoxeHne B cdepe NpomsBoacTBa, nepedayn v notpedbneHns TensoBon
aHeprum anga uernen tennocHabxenus. MNMpunoxeHne 4. CywecTBylowme rugpasnuyeckme
pexumbl TennoBbix ceTeny (wngpp 80445.0M-MNCT.001.004) n «OB6ocHoBbIBaKOLLME
mMaTepuarbl K cxeme TensnocHabxeHus ropoackoro okpyra ropog Crepnutamak Pecnybnuvkm
BawkoptoctaH Ha nepuog go 2033 roga (aktyanmsaumst Ha 2021 rop). Mnaesa 4.
MepcnekTuBHble ©GanaHcbl TEMNSIOBOW MOLHOCTU MUCTOYHUKOB TEMSIOBOW 3HEprum wu
TennoBon Harpy3sku. [NpunoxeHue 1. lNepcnekTuBHbIE rMApPaBINYecKne pexmnMbl TEMMOBbIX
ceten» (wmndgp 80445.0M-MNCT.004.001).
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3.2 Basosbin komnnekc UINC «CityCom-Tennolpadc»

ba3oBbli  KOMMMEKC npeacTaBnseTr cobon  (PyHKUMOHArnbHYO  nnatgopmy MU

Nonb30BaTeNbCKyto cpeay, BKIYatoLLyto B cebs:

e [NC-komMnoHeHTy C MHOTOOKOHHbIM NUHTepencom, NOCONHbIM
npeacrasneHnem o6beKTOB U MOMHLIM Habopom dyHKUMK, npucywmx MC n
obecneumBalOLmMX  TOMOMOMMYECKN  KOPPEKTHbIW  BBOA,  KOPPEKTUPOBKY,

BM3yanusaumo 1 06paboTKy AaHHbIX;
e MHOrokpuTepuanbHbl NHPOPMaLMOHHO-MONCKOBbLIM OYHKLMOHATT,

e WHCTPYMEHTapun ana rpacuyeckoro, TOMOMOrMYEeCcKoro u CemMaHTUYECKOro
ONUCaHNsi CeTEN UWHXEHEPHbIX KOMMYHUKaUMA, npeacTaBnsiowero cobon

eaVHyt0 MHPOPMAaLMOHHO-aHaNUTUYECKY0 MOJENb;

e cneumanbHbIM 06pa3oM CKOH(PUIYPUPOBaHHYKO MHOMoOMOsb30BaTENbCKy0 6asy
[AaHHbIX OTKPbITOro dhopmata, coaepkallyro BCo MHGOpMaLmo, Heobxoanmyto
AN PYHKUMOHMPOBAHUS KOMMIEeKca — OT rpadMyeckmx AaHHbIX 4O NacnopToB

obopynoBaHus ceTen;

e AHANUTMYECKUN WHCTPYMEHTapuUK, BKIOYaKOWMA B cebsa Kak rpaduyeckue
(packpacku, BbigeneHusi, nognucu), Tak u TabnuuHble (CnpaBku, 3anpochl,

OTYETHhI, LI,OKyMeHTbI) MeTOAdbl aHanmn3a AaHHbIX;

e WHCTPYMEHTapun  ans KaTanormsaumm «BHELIHUX»  OOKYMEHTOB WU
MYnbTUMEOUNHBIX AaHHbIX (POTOM300paXkeHus, BuaeodparMeHTbl, JOKYMEHTbI

Office 1 T.1.) C NPUBA3KON NX K KOHKPETHBLIM O6bEKTaM ceTen;

e cpefctBa Sl MeXCUCTEMHOro obmeHa rpadmyeckon uHdopmaumen co

CTOPOHHNMU MNC c ncnonb3oBaHnem CTaHOApPTHbIX OOMEHHbIX (*)OpMaTOB.

3.3 Moacucrema «FMapaBnuka»

Moacuctema Bknovaer B cebs NOMHbIN HABOP PYHKUMOHAMNbHBIX KOMMOHEHT W
COOTBETCTBYIOLUME UM MH(OPMAUMOHHbIE CTPYKTYpbl 6a3bl OaHHbIX, HeoOXoauMbIX AONS

rmpapaBriM4ECKOro pacyeTa n MogenmpoBaHNA TEMJ10BbIX ceTen.

80445.0M-1NCT.003.000 12



OBOCHOBbIBAIOLLME MATEPUAJIbI K CXEME TEMNOCHABXEHUA TOPOACKOIO OKPYIA rOPO[ CTEPNIUTAMAK PECINYBJIUKN BALLKOPTOCTAH
HA MEPUOA A0 2033 FOAA (AKTYAJIU3ALMA HA 2021 rOf)
[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

PaSMepHOCTb paccynTbiBa€MbIX TEMNJ10BbIX ceTen, CTerneHb MX 3aKoSbLOBAHHOCTK, a

TakXe KOJIM4eCcTBO TEMNJ1I0MCTOYHUKOB, pa60Ta+ou.u/|x Ha O6LI.I,yI-O CeTb, HE OrpaHn4eHbl.

331 PacyeT HOMMHaNbLHOro rMAPaBINYECKOro pexuma

McnonbsyeTca Knaccuyeckun BUA rmapaBnMYecKoro pacyeta, OTTarkusarolmncs ot
3afaHns TenmnoBbIX Harpy3ok noTpebutenen. B pesynbrate pacyeTa nonyyvyaetca MosiHoe
noTokopacnpeaeneHne no nogarwmm n obpaTHbiM TpybonpoBogam TEMMOBOW CETU, a Takke
abconioTHbIE N pacnonaraeMble Hanopbl BO BCEX TOYKAaX TEMMOBOW CETU B NPEANONOXKEeHUN,
YTO BCE MOTPeOUTENM MOnyyaroT 3asBfEHHYIO TEMSOBYO Harpy3Ky Npy OnNpeaerneHHbIX Ans

HUX TeMNepaTypHbIX rpadmkax.

HacocHble rpynnbl Ha UCTOYHMKaX Tenna, a Takke B HAaCOCHbIX CTaHUMSIX CMELLEHUS,
noAropa M MoAKadky OMMCHIBAOTCA MOMHOM MOAENbo, BKIOYAKOLWEN PacXoOHO-HarMopHYH
XapaKTepUCTUKY Fpyrmnbl HACOCHbLIX arperaTtoB. PacxoaHO-HanopHasi XapakTepUCTMKa MOXET

ObITb NOMy4YeHa AByMsi cocobamu:

e 3aflaHMeM napamMmeTpoB TIPaHUYHbLIX TMap «pacxod-Harnop», OonncbiBakdLWMX

pabouyto 30HY;

e 3adaHMEeM MacnopTHbIX XapaKTepUCTUK YCTAaHOBJIEHHbIX HACOCHbIX arperatos

(BbIGOP M3 CNpPaBOYHMKA HACOCOB) M KOMOMHALUMEN MX BKITIOUYEHUSI.

'vopaBnuyeckne COMPOTMBIIEHNS Y4acTKOB TpybonpoBoOOB ONpeaensoTcs KX
OJIMHOW, BHYTPEHHMM OUMAMETPOM, CYMMOM MECTHbIX COMPOTUBIIEHUNA, KO3IPULMEHTOM
LIepoXoBaToCTN, NIMBO KOIPPUUMEHTOM MECTHBLIX NOTEPb (B 3aBUCMMOCTM OT BblOpPAHHOIO

cnocoba pacyeTa), CTeNeHbHo 3apacTaHns.

WHCTpymeHTapuin nogcmcTembl BKItOHaeT B cebst TabnmyHble 1 rpadomyeckme cpeacraa
aHanusa pexuma, MOoSlydeHHOro B pesynbTaTe rMapaBfIMYECcKoro pacyeTta, BKIOYas

Nbe30METPUYECKNE rpadomKu.

3.3.2 Pacuert TekyLuero (haktnyeckoro) rmapaBnmM4eckoro pexvuma

Oor rmagpaBriM4ECKOro pacyeta HOMUHArbHONoO pexmMa OoTnn4yaeTca Tem, 4TO
I'IOTp66|/ITeJ'II/I Tenna B J3TOM Criydae MOAENMMPYTCA chneuuarnbHO pacCYUTaHHbIM  Ha

OCHOBaHMN «HOMUHAIIbHOIO» peXuma BHYTPEHHUM TMapaBiiMd4eCKMM  CONPOTUBIIEHNEM
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(BKkrovatoLeM 0BBA3KY M Cyatolme YCTPOMCTBA), a 3adaHHas Ans HUX TennoBasi Harpyska
urHopupyeTcsi. [loTokopacnpeneneHne npyv 3TOM MOMHOCTbIO OMpPeaensieTcs pPacxoaHo-
HaMoOPHbLIMU XapaKTepUCTUKaMK Py HACOCHLIX arperatoB, paboTaloLLMX Ha TEMIOBYH CETb,

n rmapasriind4ecknMmn CornpoTuUBIEHNAMN YHaCTKOB TEMJ10CETU U I'IOTpe6VITeJ'Iel7I Tenna.

MMeHHO 3TOT BMA, rMOpaBNNYECcKoro pacyeTa sBNSeTCs MHCTPYMEHTOM UMUTALMOHHOIO
mogenvpoBaHus. C ero MOMOLLbO BO3MOXEH OTBET Ha BOMPOC, YTO MNPOU3OMAET C
rMOpPaBnMYeckMM PEXMMOM B TEMNSIOBOM CETU MNP aBapuMHOM OTKIHOYEHUM KaKoro-nmbo
obopynoBaHus (HewwTaTHas cuTyaums). Moatomy B nuTepaTtype 3TOT METOA MMAPaBMYeCKoro

pac4yeTa 4acTo Ha3blBalOT «aBapI/IIZHbIM».

CyllecTBeHHasi 0COBEHHOCTb MeToda COCTOMT B TOM, YTO MMAPAaBIMYECKUA pacyeT
TEKYLLEro pexunmMma UMeeT CMbICI TOMbKO Ha MoAenu, oTKannbpoBaHHOW AN HOMUHANBLHOIO

rMOpaBnNYecKoro pexvma.

3.33 MopenupoBaHue nepeknoYeHnn

OTO OCHOBHOM WMHCTPYMEHT, KOTOPbIM, MaBHbIM 0Opa3om, MO3BOMSET FOBOPUTb O
«rmgpaenuyeckon mogenu» cetn. CyTb 3akniovaeTcsl B aBTOMATUHYECKOM OTCNEXMBAHUU
NporpamMMon COCTOSHUS 3amnOpHO-PErynupyroLen apMaTypbl U HAaCOCHbIX arperatoB B 6ase
AaHHbIX onucaHna Tennoson ceTu. Jlloboe nepekrnoyeHne Ha cxeme TEMSoBOW CETU BreyeT
3a cobor aBTOMAaTUYECKOE BbIMOSMIHEHME TMAPABNMYECKOrO pacyeTa, W, TakuMm obpasom, B
noboi MOMEHT BpPEMEHM MNONb3oBaTeNb BUOUT TOT MMOPABIIMYECKUIA PEXMUM, KOTOPLIN
COOTBETCTBYET TEKYLLIEMY COCTOSAHMIO BCEN COBOKYMHOCTU 3anOpPHO-PEryNMpyoLLEn apMaTypbl

M HAaCOCHbIX arperatoB Ha CXxemMme TEnnoBOW CeTun.

I'IepeKmoquMﬂ MoryT OblTb KaK OOWHOYHbIMW, TaK W rpynnosbiMun, AOnd nobown

BbIGpaHHOM (MOMEYEeHHOW) COBOKYNHOCTU NepeKrtoyaeMblX 3riEMEHTOB.

3agBvKKn TMNa «apoccesib», MOMUMO OBYX KpamHMX COCTOSHWUIA (OTKpbITa/3akpbiTa),
MOryT MMeTb MPOMEXYTOYHOE COCTOSIHWE «MpwkaTay», onpegensiemoe nvbo B MpoLEeHTax
OTKPbITUSA KrnanaHa, nmMbo B 4ucne o0opoToB LWTOKA. [lpM 3TOM COCTOsSIHUM 3adBuKKa
MogenMpyeTca CBOMM MOPAaBIMYECKMM COMPOTUBMEHNEM, PaCCYUTAHHBIM MO MNACMNOPTHOM

XapaKTepUCTUKE KranaHa.

[nsi  HacoCHbIX arperatoB M uX rpynn B MoAenn OOCTYrNHbl HECKOJIbKO BWOOB
rlepeKmoqumﬁ: BKIOYEHNE/BbIKITHOYEHNME, apoccennposaHne, ”SAMeHeHne 4aCTtoTbl BpaLLeHUsA

npuveoga. Mpu noboM NEepekrnoYeHUn HaCOCHbIX arperaTtoB B HACOCHOW CTaHUMWM UMK Ha
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NCTOYHUKE aBTOMaATN4EeCKN nepecynTbiBaeTCA CyMMapHas pacxoaHo-HanopHas

XapaKTepyrCTUnKa BCel COBOKYMHOCTM paboTatoLyxX HacoCoB.

Ans perynstopoB [OaBreHUss U pacxoga MNepekrnovYeHneM SIBSIETCS M3MeHeHWe

YCTaHOBKMW.
[ns noTpebuTenei nepekntodeHem saBnseTcs noboe 13 cneayowwmx AENCTBUN:
e BKIMIOYEHME/OTKITHOYEHNE OOHOMO UM HECKONbKMX BUOOB TEMNTIOBOWN Harpy3Ku;

e OrpaHn4yeHmne oAgHOro unnm HeCKOJIbKUX BWOOB TEnnoBou Harpy3kum (B % ot

nacrnopTHown, B T.4. 1 6onee 100%);

® UN3MEHEeHue TeMnepaTtypHoro rpacbl/n(a n/nnu yOenbHbIX pacxonos

TennoHocUTENSs No BMAaM TEMSOBOW Harpy3Kku,

e UM3MeHeHue crnocoba 3agaHusa TennoBoun Harpy3km mn3 Crnncka, nMmerulerocd B

nacnopTe (NpoekTHas / goroBopHasa / haktndeckasi/ ...).

MpeoycmoTpeHa reHepaumsi cneumnanbHbiX OTYETOB 06 OTKIMHOMEHHbIX/BKMHOYEHHBIX
aboHeHTax WM y4yacTKax TEMnrioBOM CETW, COCTOSIHME KOTOPbIX M3MEHWNOCH B pesynbTaTte
nocrnegHero MNpoOV3BEAEHHOrO E€AVHWYHOTO MM TPYMNoOBOrO MepekrntoveHnst. AT OT4YETbI
MOryT, MO >XenaHuio Monb3oBaTess, coaepxaTtb Mobyto MHGpOopMauMio 06 3TMX obGbekTax,

coaepKalLlytocs B 6ase AaHHbIX.

Pexvm rmapaBnmMyeckoro MoAaenupoBaHUS MO3BOMSIET ONepaTUBHO MOoNy4vaTb OTBETHI
Ha Bonpockl Tuna «4YT1o OyadeT, ecnu...?» OTO AaeT BO3MOXHOCTb M3bexaTb OLIMOOYHbLIX
AENCTBMN MpU PErynupoBaHMn pexumma W MepekntioyeHnsiX Ha peanbHOW TEnsioBon CeTw,

KOTOpPbIE MOIyYT NoBJ1€Yb HEMNMPUATHbIE N aXe (baTaJ'IbeIe nocneacrtBu4.

3.34 MopaenbHbie 6a3bl

Mogcuctema rmapaBriM4eckuxX pacyeToB No3BondAeT MoaennpoBaTtb MPOU3BOJIbHbIE
pexumbl, B TOM 4uUCne aBapI/IIZHbIe N nepcnekTtnBHbIe. Camo no cebe rmapaBrinyeckoe
mMoaennpoBaHmne npepgnornaraet BHeCEeHMe B MOAESIb KaKUX-TO N3MEHEHUN C LENbLO
BocCrnpomn3BegeHnAa pPeXxXnMHbIX nocneacTeBMm 3TuUX wuaMeHeHun. OyeBMOHO, 4YTO Takue
M3MEHEHNA UCKaXKaloT pealibHble JaHHble, ONnnCbiBalolMe 3KC1yaTupyemMmyro TenjioByr0 CE€Tb

B ee TeKyLleM COCTOAHNN, YTO KaTeropn4eCkm Heaonyctmmo.

Moacuctema rMapaBnMYECKUX PacYeToOB COAEPXUT creumarnbHbld MHCTPYMEHTapui,

No3BONAKOWMM ANs uenen mMoaennpoBaHnA Cco3gaBatb U aAMUHUCTPUPOBATL CreunanbHblie
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«MoaenbHble» 6a3sbl - Habopbl AaHHbIX, KMNOHUPYEMbIX M3 OCHOBHOW (KOHTPONbHOW) ©a3bl
AaHHbIX OMUCaHMA TENnroBOW CETU, HA KOTOPbIX MOXHO MPOU3BOANUTL NHOObIE MaHWMyNALMM

6e3 prcka NCKasnTb NN NOBPEANTb KOHTPOSbHYHO 6aay.

Kpome cBobGoabl MaHUMynsiumin, 3ToT MEXaHW3M Takke obecrneumBaeT BO3MOXHOCTb
OCYLLECTBIEHUS] CPaBHUTENBHOMO aHanMs3a pasfv4yHbiX PeXMMOB paboTbl TEMMOBOW ceTw,
pearnv3oBaHHbIX B MoAenbHbIX 6a3ax, Mexay coboi. B 4acTHOCTU, OCHOBHbIM aHaNMTUYECKUM
WHCTPYMEHTOM SIBNSIETCSH CPABHUTENbHBIA NMbe30METPUYECKUI TpadhuK, Ha KOTOPOM HarnsgHo
BUOHO M3MEHEHWE MMAOPABMYECKOro peXxuMa, NpousoLlesllee B pesyribTate TeX UM MHbIX

MaHUNYNSALUMNA.

3.35 MNMbe3omeTpuyeckue rpacpmkm

OTO OCHOBHOM aHanNUTUYECKUA WHCTPYMEHT creunanucta no rmapaBfindyeckum
pacyeTam TennoBbIX ceTen. Nbe3omeTp npencraBnsaeT cobor rpaduyecknin OKYMEHT, Ha
KOTOPOM M306pakeHbl NMHUM AaBreHun B nogarowen u obpaTtHOM Maructpansix TenrnoBon
ceTu, a Takke npodunb pernbeda MECTHOCTU - BAOMb OnpeaesieHHOro nNyTu, COeQUHSoLLEro
Mexay cobon paBa Npou3BOSbHBLIX Y3ra TEnroBOM CeTU MO  HepaspbiBHOMY MOTOKY
TennoHocutensi. Ha nbe3omeTpuyeckoM rpadmke HarnsggHo NpencTaBrieHbl BCE OCHOBHbIE
XapaKTEPUCTUKN pexnma, nosflydyeHHble B pesynbTate rMapaBnnMyeckoro pacyeta, No BCEM
y3naMm KW yyacTKkam BOOSfb BblIOpPAHHOMO MyTU: MaHOMETpUYEecKne [LOaBreHusl, MOSHble U
yaenbHble MOTEPU Hamopa Ha YyyacTkax TEMroBOW CEeTW, pacrnonaraemMble AaBrieHusl B
Kamepax, pacxodbl TENMOHOCUTENs, nepenagbl, CO34aBaEeMble Ha HACOCHbLIX CTaHUMUSAX U

NCTOYHMKAX, N30bITOYHbIE Hanopbl 1 T.AO.

[MoCTpOeHMo Nbe30MEeTPUYECKOro rpadouka npeawecTsyeT BbIGOp nckoMoro nyTtu. [Ons
9TON UEenun Ha cxeme TErnsroBON CeTM OTMEeYalTCs He MeHee OBYX Y3MOB, Yepe3 KOoTopble
AOIMKEH NPONTY BblbpaHHbIN NyTb. B 06Lwem cniydae, ¢ y4eToM 3akonbLOBaHHOCTU TEMMOBbIX
ceTen, MOXeT CyLLecTBOBaTb Boree 04HOro NyTW, COEQUHSIIOLWEro 3afaHHble TOYkU. B aTomM
criydae Ans 0gHO3HAYHOro onpeaernenns pesyrnbtaTa MOXHO yKa3aTb MPOMEXYTOYHbIE TOYKN,
nMBO N3MEHUTb KPUTEPUIA NOMCKa NYTU (3TO MOXKET ObITb MMHUMU3ALMS KONMYECTBA Y4aCTKOB,
MUHMMU3ALMA TMOPaBAMYECKOrO COMPOTUBMAEHUS MO0 MUHMMM3AUUS CYMMAapHOW OfHbI,
MOMCK MO NWHMAM nogawrowen unm obpatHonm maructpanu). MyTb CTpoUTCA NpOrpaMmmon
aBTOMATMYECKM C YY4ETOM COCTOSIHWUSI 3aropHOM apmaTtypbl B y3nax KoMMyTauuu (TennosbiX

Kamepax), HaWOEHHbIN nyTb «NnoacBevynBaeTCA» Ha 3KpaHe LUBETOM BbiOENEHUA.
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Mocne BbiGopa TpebyemMoro Nyt OAHUM KIIMKOM MbILWIN CTPOUTCS Nbe30METPUHECKUIA
rpaduk. CoctaB oToOpakaeMon Ha HeM MHopMaumK, nereHga n maclitab npeacraBneHns
Nerko HacTpamBatoTCsl nosb3oBaTterniem B yao6HoM anst Hero Buae. Cpean Npoyvmx HacTPoek
MMEETCs BO3MOXHOCTb BbIAENUTL Ha rpadmke HapyleHUss rMapaBMYecKoro pexuma,
KpUTEpUN HapyLLeHWn 3agatoTcs nonb3osaTtenem. [Npu HeobxoanmocTn rpadmk MOXeT BbiTb

pacrieyaTaH.

Ha ogHoM koopavHaTHOM none rpacpuka MoryT ObiTb OQHOBPEMEHHO MOCTPOEHbI
Nbe30METPbl AN HOMMHANbHOTO W (PaKTUYECKOro rMAPaBMUMYECKUX PEXMMOB, a Takke
CPaBHUTENbHbIE FPadVKM ITUX XKE PEXUMOB, MOCTPOEHHbIE MO OOHOM U3 MOAErNbHbIX 6as.
Twvnbl 1 LUBETA NINHUIA N TOYEK rpadhuka NErko HacTpaMBakoTCs, Tak YTOObI rpadMKy PasnUYHbIX

rMapaBNYecKX PeXMMOB Ha OAHOM Morie Gbiny pasnuuMmbl Mexxay coboi.

B cnyyae Hanuumsa cessn UC «Tennolpad» ¢ ACY TI, Ha nbe3omMeTpuyeckom
rpadoyike BO3MOXHO, MOMMMO PacYeTHbIX JIMHWW AaBfieHWN, NokasaTb pearibHble Y3MoBble
AaBIeHNd, n3MepsemMble HernoCpPeACTBEHHO Ha TEMMOBOM CeTUM aTyMkamu. ITO MO3BONseT
COMNOCTaBUTb PEXMM, MOMYYEHHbIN B pesyrnbTaTe rmapasBrnMyeckoro pacdeTta, C AaHHbIMU
draKTMYECKMX 3aMEPOB, 1 OYEHb YNPOLLAET NPOLECC KanMBpOBKN pacyeTHOW rMapaBnnyeckom

Mozenu.

Mbe3omeTpuyeckuii rpadomk SBMNSETCS He3aMEHNMbIM UHCTPYMEHTOM NP KanmbpoBke
rMOopaBnnMyYeckon MoOenn TEMMOBOM CeTW, MOCKOMbKy rpadmyeckas MHTepnpeTaumst
rMOPaBNMYECKOro peXuma Mo3BOSSET OAHOBPEMEHHO KAYeCTBEHHO W KONMYECTBEHHO
OLEHUTb TMOMPaBKKW, KOTOpble HEOOXOAMMO BHECTU B pacyeTHyl Mofenb, 4ToObl OHa
Hanbornee afekBaTHO MOBTOPSANa «MMapaBlNYeckoe NoBedeHne» pearnbHOW TeNnoBON CEeTU B

SKcCnIyatauunu.

3.3.6 pynnoBble M3MeHeHUs XapaKTepUCTUK Harpy30K aboOHEeHTOB TenyoBoMn

CeTun No 3agaHHbIM KpUTepuam

B noacucteme rvopaBnnyeckMx pacyeToB MMEETCS crieumanbHbli MHCTPYMEHT Ans
OCYLLECTBMEHUS] MACCOBbIX M3MEHEHWUI XapaKTepUCTMK Harpy3ok notpebutener ¢ Uenblo
MOZENMPOBaHMS - Takum oOpa3oM, YTOObl MPU 3TOM HE MEHSITb MacropTHble 3HAYeHMs

Harpy3ok aboHEHTOB TEMNOBOW CETW.
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70T MHCTPYMEHT MNMO3BONIAET NPUMEHUTb obLiee npaBuiio USAMEHEHUA XapakTepUCTuK
TEnnoBou Harpy3km oAHOBpPEMEHHO  A51A HeKOTOpOI7I COBOKYINMHOCTA I'IOTpe6VITeJ'Iel7I,

onpeaensieMon 3agaHHbIM KputepmeM oTbopa, B YaCTHOCTU:
e 0 BceWl 6ase AaHHbIX ONMcaHKs TENSIOBOW CETY;
e 0 OZHOW M3 CBSI3HbIX KOMMOHEHT (TEMOBOI 30HE UCTOYHMKA);

e MO  HEKOTOpoW  rpadpmyeckor  obnacti,  3agaHHOM  NPOM3BOSIbHBIM

MHOIOYroJibHUKOM;

e No TUNY 0ObEKTOB TennocHabxeHns ()KVIJ'Ibe, AOMUHUCTPaTUBHbIE 30aHUA,

NMPOMBbILLJIEHHOCTb U T.D,);

e [0 NPU3HaKy BEAOMCTBEHHOW MOAYNHEHHOCTH;

Nno Npu3Haky agMUHUCTPaTUBHOIO AEJ1IeHNA; U T.I.

Kputepun otbopa moryT GbiTb nobbiMK, €OUHCTBEHHOE CYLLIECTBEHHOE TpeboBaHME:
COOTBETCTBYOLAA MHOPMaLMS, HA OCHOBaHWM KOTOPOW CTPOUTCS KpuTepuarnbHbI 0TOOp,

OOJKHa B ABHOM BUE NPUCYTCTBOBATb B 0ase gaHHbIX onMcaHns n0Tpe6|/|Tene|7| Tenmna.

[nsa notpedbutenen, oTobpaHHbIX NO 3aAaHHOMY KPUTEPUIO, MOXHO BbINONHUTL Ntoboe

13 crieayoLLmMX U3MEHEHNI XapaKTEPUCTUK Harpy3Ku:
e BKIIIOYEHME/OTKITIOUYEHME OAHOIO UMM HECKOSbKNX BUOOB TENSIOBOWM HArpy3Kku;

e OrpaHn4yeHne oAgHOro unnmM HeCKONbKnX BWOOB TEnnoBon Harpy3ku (B % oT

nacnopTHoun, B T.4. u 6onee 100 %);

® UN3MEHEeHue TeMnepaTtypHoro rpacbvn(a n/nnu yOenbHbIX pacxonoos

TEnnoHOCUTENS NO BMAAM TEMSOBOW Harpy3Kku,

e V3MeHeHue crocoba 3adaHus TEMMOBOW HarpyskM U3 Cnvcka, UMEOLLIerocst B

nacnopTe (NpoekTHas/aoroBopHas/hakTnyeckasi/...)

Mocrne npoBedeHUs CepuM W3MEHEHMWIA XapakTePUCTUK Harpy3ok aBTOMaTUYeCcKM
NPOM3BOAUTCA MMOPABINYECKMA pacyeT TennoBOW CeTu, pe3ynbTaTbl KOTOPOro cpasy Xe

OOCTYNHbI ONA BU3yarnun3aumn Ha cXxeme 1 aHanmaa.

MockonbKy MpU M3MEHEHUN XapakTepUCTVMK Harpys3ku nacriopta noTtpebutenel He
MEHSIIOTCSl, O4EHb NMPOCTO BEPHYTHCH K MCXOOHOMY COCTOSIHUIO PacyeTHOW rvMapaBIiNyecKoit

MOZENM, onpeaensieMomy NacnopTHLIMU 3HAYEHUSAMM TEMNNOBbIX HAarpy3oK NoTpebutenein.
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3.37 MpynnoBbie M3MeHeHUs1 XapaKTepUCTUK Yy4acTKOB TEMNSIOBOM CeTU Mo

3aAaHHbIM KpUTepusam

[aHHbI UHCTPYMEHT MPUMEHUM AN Pas3nUYHbIX Lenern u 3agady rmapaBnmyeckoro
MOZENUPOBaHMS, OOHAKO €ro OCHOBHOE rpedHas3HavyeHne - KanubpoBka pacyeTHON
rMapaBnM4eckor mMoaenu Tennoson cetn. Tpybonposoabl peanbHOW TENOBOW CETU Bceraa
NMEIT PU3NYECKNE XapaKTEPUCTUKN, OTNNYaOLWMECS OT MPOEKTHBIX, B CUITYy NPOMCXOOALLMNX
BO BPEMEHU U3MEHEHUI - KOPPO3WUM U BbINaAEHMS OTNIOXKEHWIN, OTPAXKaIOLLMXCA HA U3MEHEHWN
9KBMBANIEHTHOW LUEPOXOBATOCTM WU YMEHbLUEHUW BHYTPEHHEro AvameTpa BCrneacTeve
3apacTtanus. O4eBMOHO, YTO 3TU M3MEHEHUS] BIUSKOT Ha rMapaBnMYecKUe COMpPOTUBIIEHMS
y4acTkoB TpybonpoBogoB, M B MacwTtabax cetMm B LENoM 3TO NpMBOAUT K BecbMa
3HAYMTENbHBLIM PACXOXKAEHWUAM Pe3ynbTaToB MMAPABMNYECKOTO pacyeTa Mo «MNPOEKTHbIMY»
3HAYEHNAM C peanbHbIM MMOPABINYECKUM PEXMMOM, HabrngaeMbiM B 3KCNyaTUpyemom
TennoBou ceTn. C Apyrov CTOPOHbI, U3MEPUTb AENCTBUTENBbHbBIE 3HAYEHMS LLEPOXOBATOCTEN U
BHYTPEHHUX [OMAMETPOB YYacCTKOB [EWCTBYIOLLEN TEMnsoBOM CeTU He NpeacTaBnsieTcs
BO3MOXHbIM, MOCKOSbKY 3TO NoTpeboBano 6kl MaccoBOro BCKPbITMS TPyOONPOBOAOB, YTO BPSAS
nm peanu3yemo. [1o3ToMy 3TU 3HAYEHWs MOXHO JULIb KOCBEHHbIM OOpPa3oM OLEHWUTb Ha
OCHOBaHMM CpaBHEHUS1 peanbHOro (Habnwgaemoro) rMapaBfMYECKOro  pexmnma  C
pesynbTaTaMy pacyeToB Ha MMAPaBMYECKOA MOAENM M BHECTU B pPacyeTHyl0 Mogesnb
COOTBETCTBylOLME nonpaBku. B 3TOM, B nepBoM npubnwKeHun, n COCTOMT NpoLecc

KanmbpoBKu.

NHCTpYMEHT rpynnoBbIX onepauuii No3BOMSieT BbIMOSIHUTL M3MEHEHUE XapaKTepUCTUK
ANs NOAMHOXECTBA Y4acTKOB TEMNIOBOW CETU, ONPEeAEnsieMoro 3agaHHbIM Kputepuem otéopa,

B YAaCTHOCTMU:
e 10 Bcen 6ase JaHHbIX ONMcaHNA TENSTIOBOW CETU;
e 0 OOHOWN M3 CBA3HbLIX KOMMNOHEHT TEMMOBON CETU (TEMNOBON 30HE UCTOYHMKA);

e MO  HeKkoTopoM  rpadmdeckon  obnacti, 3agaHHOW  MPOU3BOSIbHLIM

MHOIOYroJribHUKOM;
e BOOJb Bbl6paHHOFO nyTn.

Mpy 3TOM Ha MO6ON U3 BbiLLENEPEUYNCTIEHHBIX «MPOCTPAHCTBEHHbLIX» KPUTEPUEB MOXET

ObITb HANOXeHa cyneprno3nums KpuTepmes 0T6opa Nno KnaccuuuMpyoLLMM NpU3HaKaMm:

e N0 nogawwum wunn obpatHbiM TpybonpoBogam TennoBon ceTtn, Nnbo

CUMMETPUYHO,
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e 10 BMAy TENSOBbIX CETEN (MarMcTparnbHble, KBapTarnbHbIe);
e [0 y4acTKaM TEMOBOW CETM ONpeaesieHHOro YCNoBHOMo AnameTpa;
e [0 y4acTKam TEMSIOBOWN CETU C ONpeAenieHHbIM TUMOM NPOKMaaky, U T.n.

Kputepun otbopa MoryT ObiTb MPOU3BOSbHLIMKA NPU  COBNOAEHMM  OCHOBHOTO
TpeboBaHMA: MHGPOPMALMSA, HA OCHOBAHMN KOTOPOW CTPOUTCA OTOOp, AOMKHA B SIBHOM BMAE

NPUCYTCTBOBATb B NMACrNOPTHbIX ONMUCaHUAX y4aCTKOB TENnoBOWN CeTu.

[na yyacTkoB TennoBbiX ceTenl, OTOOpaHHbIX MO OnpeaesieHHONW COBOKYMHOCTU

KpUTEPUEB, MOXHO MPOM3BECTU MNOOYI0 U3 CreayroLLmX onepauui:
® M3MEHEHME IKBMBANIEHTHOM LLEPOXOBATOCTY;
® MN3MEHeHue CTeneHn 3apacTtaHns TpybonpoBOAOB;
® M3MeHeHMe KoadhdULmeHTa MECTHbIX NOTEPb;
* M3MeHeHue crnocoba pacyeTa CoONpPOTUBIIEHUS.

MNMocne npoBedeHNst Cepun M3MEHEHWIn XapaKTepUCTUK Y4acTKOB TpyOOnpoBOAOB
TENNOBON CETM aBTOMATMYECKM MPOM3BOAMTCS TMAPABIMYECKUA pacyeT, pesynbraTbl

KOTOPOro cpasy e OOCTYMNHbI A4 Bu3yanmsaumn Ha CxemMe 1 aHarnmaa.

MocKkonbKy NPy N3MEHEHUM XapaKTePUCTUK Y4acTKOB CETU TENMOBOW CETM UX nacrnopTa
He MoanUUMPYIOTCS, B J06OM MOMEHT MOXHO BEPHYTbCS K WCXOAHOMY COCTOSIHMIO
pacyeTHOM  MOpaBnMYEecKon MoAenun, OonpeaensieMoMy  NacnopTHbIMU  3HAYEHUSIMU

XapakKTepucTukK y4acCTkoB TENnnoBOW CeTW.

3.3.8 TabnuyHble n rpachmyeckne aHanMTUYeCKne MHCTPYMEHTbI

Hap;u:l,y C CaMbIiM BOCTpGGOBaHHbIM MHCTPYMEHTOM - Nbe3OMETPUHECKNMU Fpa(bI/IKaMI/I,
nogcucrtema rmgpaBiiM4eCKnX pacyHeToB TEernsoBbIX ceTen cHabxeHa OOnbLUINM KONMYECTBOM

yOobHbIX cpeacTB aHanu3a. B yacTHoCTH, cnepgytoLume:

e «Tfngpasrinyeckada» packpacka ceTn. pa3HbiMM LUBeTaMU  BblOENATCA

BKJ1lOYEeHHble, OTKIMIOYEHHbIE U TYTNMKOBbIE YYaCTKN TernsoBbIX ceTen;

e crneumanbHble packpacku TEnroBOM CETU MO  3HAYEHUSIM  PasfM4YHbIX
XapaKTepUCTUK MAapaBmM4eckoro pexuma (No ckopocTu, No 30Ham AaBreHul B
nogarowiern unm obpatHol MarucTpanu, no yaenbHbIM NOTEPsSIM Hanopa Ha

yyacTkax v T.M.);
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e rpacuueckve BbiaeneHus (BblAeneHust LBETOM WM WHbIM CrocoOOM y3rioB
Wvnu y4acTtkoB TEMNSIOBOW CETM MO HEKOTOPOMY KPUTEPMIO), Hamnpumep:
noTpedbutenu ¢ NpeBblLLEHNEM OaBMeHVs B obpaTHOM maructpanu, TensoBble
Kamepbl C «nNpwkaTbiMU» 3a[BWKKAMM, Y3ribl C pacrofiaraeMbIM HaropoM HIDKe

3ajaHHOrro, y4acCTtKku C npesbllUEeHNEM 3agaHHON CKOPOCTH NOTOKAa, 1 T.M.

® pacCCTaHOBKa Ha CXxeme TENMoBON CeTU 3HAa4YKOB-CTPEJIOK, YKa3biBakOLLMUX
HanpaeneHne AOBWXKXEHUA TernrioHoCUTeNid 1o nodaroLlen unm O6paTHOI7I

mMaruncrtpanu,

e MOAMUCb Ha CXemMe TEenroBOM CETU 3HAYEeHWUN pacxogoB Mo y4yactkam W

AaBneHnn B y3nax ceTu;

e [IPOUN3BOJIbHbIE TabnnyHble aHanuTu4eckmne OOKYMEHTbI, TMOCTPOEHHbIE IO

MCXOAHbIM AaHHbIM U pedyribTaTaM rmapaBsiM4eCKoro pac4HeTa TenoBbIX ceTen;

e TnaopaBriMdeckme CrnpaBkn Mo oOTAesribHbiIM Yy3nam, Yy4acTkaM, WCTOYHUKaM,

HaCOCHbIM CTaHUMAM U I'IOTpe6I/ITeJ'IFIM TEnnoBON ceTy;

e MPOM3BOJSIbHbIE 3anMpOoChbl M BbIOOPKM U3 ©asbl AaHHbIX, coaepXalime nobble
onucaHHble (OYHKUMM OT MapameTpOB PeXMMA, MOSyYEHHbIX B pesynbTarte

rMapaBnNYecKoro pacyeTa.

Habop packpacok, rpadonyeckmx BblENEHUIN U aHANMTUYECKNX SOKYMEHTOB HUYEM HE
OpraHuvyeH, Kpome noTpebHocTen nonb3oBaTens W cobniogeHnss obLliero npuHUmMna:
rpynnMpoBaTb, QUNbTPOBATb U aHaNM3NPOBaTb MOXHO TONbKO Te AaHHble, KOTOPbIE B SIBHOM

Bunae NnpucyTCcTByroT B 0ase gaHHbIX NpoeKTa, nnb0o BbIYNCIIMMbI U3 NOCIEOHWX.

3.3.9 PacyeT notepb TENsIOBOM 3HEPruv Yepes M3ONSALMIO U C yTeYKamu

TennoHocurtens

PaspaboTaHHas anekTpoHHas MoAeNlb CUCTEMbl TEMNNoCHabXeHUs no3BonsieT
OCYLLUECTBNATb pacyeT MNOoTepb TEMNMoBOW 3JHEpPrMuM Yepes U30MAUMI0 U € yTevykamu
TennoHocutens. B kayecTBe AaHHbIX ANA pacyeTa nporpaMma UCronb3yeT 3aHEeCeHHble

Npu nacnopTusauun 06 LEKTOB CUCTEMbI TENNOCHABXEHNS AaHHbIE, a8 UMEHHO:
e TemnepaTypa CeTeBOW BoAbl B noAalolleM u o6paTHoM TpyGonpoBoaax;
e TemnepaTypa XonoaHoWn Boabl;

e Temnepartypa rpyHta,
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e TemnepaTypa noAaBasibHbIX NOMELLEHWI;
e TemnepaTtypa BO3ayXa;
e HOpMaTMBHas NPOAOIMKUTENBHOCTb PaboThl TENOBON CETU

MporpammHbIn koMmnsieke « Tennol pad» NO3BOMAET BbINOMHATL pacyeT Kak 3a BeCb

nepuon (KOHKPETHbIN rof), Tak 1 3a KOHKPETHbIV MecsL,.

3.310 Hanapo4HbIK pacyeT TensIoBon cetTn

Llenbto HanagoyHoro pacdeta siBnsieTcsi obecrniedeHne notpebutenent pacyeTHbIM
KONMYEeCTBOM BOAbl W TEennoBoOW 3Heprun. B pesynbTaTe pacyeta OCyLIECTBNSIETCS
nonGop aneBaTopoB W WX COMen, MpPOW3BOAUTCA pacyeT CMeCUTENbHbIX WU
ApOCCEeNnUpPYLWNX  YCTPOWCTB, onpeaenseTcsas KoONMMYecTBO W MECTO  YCTaHOBKU
ApoccenbHbIX Wanb. PacyeT MoxeT Npou3BOAUTLCS MPU W3BECTHOM pacrnosfiaraemMom
Harmope Ha UCTOYHMKE M ero aBToMaTM4YeckoM nogbope B criyyae, ecrnv 3afaHHOro Hanopa

HEe OOCTaTO4HO.

B pe3ynbTaTe pacuyeTa onpeaensioTcs pacxoabl M noTepu Hamnopa B TpyGonpoBoaax,
Hamopbl B Yy3nax ceTu, B TOM YWCMe pacnonaraemble Hamnopbl y noTpedutenei,
TemnepaTypa TennoHOCUTENsa B y3nax ceTu (Mpu y4eTe TEenmnoBbIX MOTEpb), BenuyuHa

N30bITOYHOIO Hanopay n0Tpe6|/|TeJ'|e|7|, TeMmnepartypa BHYTPpEeHHEro Bo3ayxa.

[poccennpoBaHne n3bbITOYHbLIX HANoOpPoB Ha aBGOHEHTCKMX BBOAAX MPOU3BOASAT C
NMOMOLLLIO COMEN 3neBaTopoB W ApoccenbHbiX wWwanb. [poccenbHble wanbbl nepea
aboHeHTCKMMN BBOLAMW YCTaHaBNMBAKOTCSA aBTOMATMYECKM Ha nojawwem, obpaTHOM
unn oboux TpybonpoBogax B 3aBMCUMMOCTM OT HeobxogMmoro Ans  CUcTeMsbl
rmgpasnuyeckoro pexuma. [llpn paboTe HECKONbKUX WCTOYHWMKOB Ha OAHY CeTb
onpepenseTca pacnpegeneHne BOAbl M TENrOBOW 3HEPrun Mexgy WCTOYHUKaMW.
Mogsogutca 6anaHc no BoAe M OTNYLLUEHHOW TEMSIOBOW 3HEprnen Mexany UCTOYHUKOM U
notpebutenamun. OnpegensaTca noTpedbutenn u CooTBETCTBYIOLMMA UM MUCTOYHUK, OT

KOTOPOro AaHHble NOTpebuTeny nony4yatoT BOAY M TEMMOBYO 3HEPTUIO.
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4 BA3A OAHHBIX 000 «BALUPTC»

Basa pgaHHbix OM peanusoBaHa B cpeactBax Microsoft Access. [aHHbIn crnocob
XpaHeHus nHdopmaumn obecnevmBaeT OCTYN K AaHHBIM CpeAcTBaM sidblka 3anpocoB SQL B
cooTBeTcTBMM cO cTaHgapTtoM ISO/IEC 9075:1992, «Asbik 6a3 gaHHbix SQL» (Database

Language SQL).
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5 J3TANbI AKTYAJNIU3ALIUU 000 «BALUPTC»

5.1 MnudopmaumoHHo-rpachmueckoe onucaHme o6bLEKTOB CUCTEMbI

TennocHabxeHusn

Ha paHHOM 9aTane nposogunacb BbiBepka C MNOCreayrowen KOppeKTUPOBKOW
NHPOPMaLIMOHHO-TpaddU4ECKoro OonucaHus CYLLLECTBYHOLLINX 06bekToB CUCTEMDI
TennocHabxeHns ropoga Crepnutamak C yvyeTomM u3MeHeHurn Ha 2020 r., no AaHHbIM
3akaszunka (6asa abOHEHTOB, TEXHMYECKME nacrnopTa M CBUAOETENbCTBA O perncrpaumm

TENnoBbIX CETEN, CyTO4HblIE Be,D,OMOCTVI)

HomeHKnaTypa HanMeHoBaHWN Y3N0OB MNpu aKktyannsaumn COXpaHeHa nMNpexXHAA, a

MMEHHO:

e HaMMeHOBaHVe TakMX Vy3roB, Kak «KoTenbHas», «noTpedbutens LTT»,

«MCTOYHMK LITM», HacocHas cTtaHuums, TennoBasi kamepa BBOAUTCS BPYYHYHO

e HaVMMEHOBaHWe OTBETBMNEHUN, 3arfylleK, TOYEK «MU3MEHEHWUs OuameTpay» W
«M3MEHeHVe napameTpa», noTpebuTeneir - BBOOWUTCS aBTOMATUYECKM B
nopsiake YyBenuMYeHVsi MopPsiaKOBOrO HOMepa COOTBETCTBYHOLLEro y3na Ans

co6nI0aEHNS YHUKANbHOCTU UMEH.
Hanpumep,

e HammeHoBaHue kKoTenobHon KLI-7: ons otonutenbHoro KoHtypa - «KLI-7», ons
BbiBoga BC - «KL-7 (FBC)».

e HaMMmeHoBaHue TennoBon kamepbl — «YT-4», « TK-1113»

e HaumeHoBaHue LTI — «TTMM-1», «4TMNO-1»

e HavMmeHoBaHve oTBeTBneHun — «OTB-001615»

e HavMeHoBaHue 3arnyLek — «3AMr-000003»

e HavMeHOBaHue TouYeK «n3MeHeHne anameTpay - «[EP-000001»
e HavMeHOBaHVe TOYeK «M3MeHeHne napameTtpa» - «M.M1.-000042»

e HaumeHoBaHue notpedutenen — «IMM_10_2020».
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B cywecTBytowen 6a3e AaHHbIX 3NEKTPOHHOW MOAENN onncaHbl 1 Npn Heo6XoaMMOoCTH
AONOMHEHbI (CKOPPEKTUPOBaHbI) CrneayloLwme NacnopTHbIE XapakTePUCTMKN MO NPUBEAEHHbIM
HWKe TMNaMm OOBbEKTOB cuCTeMbl TennocHabxeHus. CoctaB MHpopMaumm Mo KaxkaoMmy Tuny
OOBLEKTOB KaK HOCUT CrpaBOYHbLIN XapakTep (Hanpumep, Martepuan kamepbl, H6anaHcosas
NPUHAANEXHOCTb U T.4), Tak U Heobxoaum Ans OYyHKUMOHMPOBAHMS pPacyeTHOM MOAENW.
MonHoTa 3anonHeHus 6a3bl JaHHbIX N0 NapamMeTpam 3aBUCUT OT HANNYMSA UCXOOHbIX AAHHbIX

y TennocHabxaroLmx KOMnaHuin.

CoctaB nHgopmauum no nacnopTy UCTOYHUKA:
e TemnepaTypHbIN rpaduk;
e Cnocob 3agaHns XxapakTeEPUCTUKN UCTOYHUKE;
® COCTOSIHME UCTOYHUKA;
® MWHMMaIbHbIA Hanop;
e MaKcUmarbHbI Hanop;
e MMHUMAarbHbIN pacxos;
e MaKCUMarbHbIN pacxon;
e MpU3HaK 3agaHns pacxoda Unn AaBreHnst B TOUKE NOANUTKMY;
e [aBlieHMe B TOYKE NOAMNUTKK;
e pacxop Ha nognuTky;
e reogesnyeckasd OTMeTKa B TOYKE NOANMUTKY;
e aapec pacnofioXeHus:;
e OCHOBHbIE MAcnopTHbLIE NapameTpbl;
e OnucaHue NPUHaaIEXHOCTMW.

CocraB nHgopmauum no NacnopTy y4acTKOB:
e BbIOOp TMNa y4acTka (CUMMETPUYHbLIN, NogaoLLmn, 0BbpaTHbIN);
e [NWHa;
e YCIOBHbIV AnameTp;
e TOMLWMHA CTEHKN;

e MaTepuan Tpybbl;
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OBOCHOBbIBAIOLLME MATEPUAJIbI K CXEME TEMNOCHABXEHUA TOPOACKOIO OKPYIA rOPO[ CTEPNIUTAMAK PECINYBJIUKN BALLKOPTOCTAH
HA MEPUOA A0 2033 FOAA (AKTYAJIU3ALMA HA 2021 rOf)
[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

e o[ NPOKNaaKW;
e LLEPOXOBATOCTh;

e crnocob pacdéta conpoTMBreHns (Yepe3 KOIPPULMEHT MECTHLIX NOTEPL, Yepes

KO3(pPULMEHT MECTHBIX CONPOTUBINEHWIN, HENOCPEACTBEHHOE 3afaHNeE);
e crnocob 3agaHus KOIPPULMEHTOB MECTHBIX MOTEPb U MECTHBLIX CONPOTUBIIEHNI;

e cnocob onpeneneHns BHyTpeHHero anametpa (no MOCT, HenocpeacTBEHHbIN

BBOL);
e TuUnNbl FOCToB Ha TpybonpoBoabl;
e TWN NPOKNaAKM (Hag3eMHasi, noA3eMHas, noasasnbHas);

e TUN NOA3EMHON NpoKnaaku (6eCKaHaana$|, B HeNnpoxodHblX KaHallaX, B

MonynpPOXOAHbIX KaHarnax, B MPOXOAHbIX KaHanax);
e BUJ TEMNIOBOW U30MSALIMN.
CoctaB nHdopmaumm no nacnopTy noTpedutenen:
e koA abOHEeHTa;
e 1MSA aDOHEHTa;

e HasHayeHue noTpebutensa (kunble nomewieHuns, XXKX, geTtckne OOLKOSbHbIE
(LUKOMbHBIE) YYpeXOaeHUs, yYpexaeHusi, NPOMbILNEHHbIE, npodee, C/X, CBA3b,
CTPOUTENBCTBO, TPAHCMNOPT U cBsa3b, TCXK u YK, WK, bonbHunua, PoamnbHbIn

[A0M, OETCKUI caf, LKoMa, roCTUHULbI, MarasuHbi);
e KONUYECTBO 30aHUM;
e ajpec,
e Tennosow nyHkT (LUTM, UTMN);
e kop LITIT;

e cnocob 3agaHus Harpysku otonneHna (JOMOBOPHAA, PAKTUYECKAA,
OTCYTCTBYET, N0 OB bEMY 30AHUN);

e cxema npucoeamHeHns otonnexHus  (SABUCUMAA, HESABUCUMAA,
HACOCHAZRA);

e [JOrOBOpHAas Harpyska oTOMMeHus;
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e bakTnyeckas Harpyska OTONMEHUS;

e cnocob 3agaHua Harpysku BC (cpegHsia, makcumanbHas, OTCYTCTBYET, MO
YnCny XUTENEWN);

e cuctema TennocHabxeHusa (OTKPbITAA, SAKPbLITAA);

e cxema 'BC no 3akpbitonn cxeme (MOCJIEQOBATEJIbHAA, NMAPAJIIENIbHAA,
CMELWAHHARA);

e cxema 'BC no oTkpbITon cxeme (BE3 LIMPKYNALUMN, C LMPKYNALUMEN);
e [oroBopHas Harpyska BC;

e hakTnyeckas Harpyska BC;

e cnocob 3agaHus Harpyskm BeHTUNaumm (OTCYTCTBYET, ®AKTUYHECKAA,
OOIMOBOPHASR);

e [JOrOBOpHAas Harpyska BEHTUNSAUNM;
e (haKkTUyeckas Harpyska BEHTUNSALWK;

e cnocob 3agaHusa Harpyskm TexHonorun (JOMOBOPHAA, PAKTUYHECKAA,
OTCYTCTBYET);

e TemnepaTypHbIi rpacuk;

e MameTp rofioBHOW guadparmbl;

e K03(hPUUMEHT NOgMELLNBAHNS dN1eBaTOPa;
e MameTp conna aneeaTopa;

e HOMEp 3neBaTopa;

e anameTp anadparmbl Ha OTONMNEHNE;

e OnameTp avadparmbl Ha nogorpesatenu BC;
e avameTp anadparmbl Ha BEHTUNALMIO;

e OMameTp conna aneeaTopa;

e ameTp NoAanopHoOW avadparmbl;

e [uameTp Avadoparmbl Ha LIUPKYNALNK;

e avameTp Avadparmbl nogrnopa Ans UpKynsaumm;
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noTepu Hanopa B CUCTEME OTOMIEHUS;
noTepu Hanopa B CUCTEME BEHTUNSALINW;
noTepu Hanopa B CUCTEME LMPKYNSLmm

cnoco6 3agaHms nognopHon auadparmbl (Mo 3ag. noTtepe  Hanopa,

ABTOMaTU4YECKN, He paccunTbiBaTh);
noTepun Haropa B NOANOPHOM Anadparme;

pacronaraemblii Harnop BO BTOPOM KOHTYpe.

CoctaB nHcopMaLmm No nacnopTy kamep:

MEeCTO pacroroxeHus (Npoeaxas YacTb, TPOTyap, ra3oH, Nog MOCTOM);

mMaTepuan konogua/kamepbl (KUPTNY, XENE3OBETOH, HEW3BECTEH,
MOHOJINT, COCTOUT N3 BITOKOB, KEPAMUYECKUE, NMAHEJIbHbIE);

AnuvHa (gnameTp);

LUIMPUHA;

rnybuHa kornogua/ BbicoTa Kamepsb;

TOMLLMHA CTEHKY;

KOHCTpyKuma nepekpbitusa kamepbl (HEM3BECTHO, OTCYTCTBYET, NMIUTA);
KOSIMYECTBO JHOKOB;

BuAa cnycka B konogey, (CTYINEHW, CKOBbI, OTCYTCTBYET, CTPEMAHKA);
reofesnyeckasi OTMETKa;

CTapoe HaMMeHOBaHVe KaMepbl/Konoaua;

coctosHne  konogua/kamepbl  (MCMNPABEH, PASPYLWIEH, 3ATOIIEH,
3ABAJIEH, HEM3BECTHO);

Hanuune rMapousonsLMK, rPYHTOBbLIX BO;

Bug  gpeHaxa (HET, BbITOBAA  KAHAIIMSAUUA,  JIMBHEBAA
KAHAJIM3SAUWA, HA PEJIbE®);

crnocob uamepeHus gaeneHua (OTCYTCTBYET, YEPE3 BEHTWIb, YEPE3
KPAH, YEPES II", HEPES WUTYLUEP, HEPES3 3ALBIXKY).

CocrtaB nHcopmMaLumn No NacnopTy HACOCHbLIX CTaHLMNA:
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e TN HacocHon ctaHuum (MOOAKOWAA, OBPATHAA, CMECUTEJIBHAA,

perynsatop AaBneHus);
® VIHBEHTapHbIN HOMED;
e KOIIMYECTBO M HOMEpPAa HaCOCHbIX arperartos;
e MapKu HaCOCHbIX arperaTos;
e (pakTMyeckun guameTp HaCOCHbIX arperarTos;
e hakTnyeckne o6opoTbl HACOCHBLIX arperatoB (06/MUH);
e MOLLIHOCTb anekTpoasuratens (KBT);
e HanpsbkeHvie anekTpoasuratens (B);

e COCTOsIHME HacocHbix arperatoB (Peseps, Pabota, Pemont, ABP,

PerynupoBanue);

e cnocob perynupoBaHus (OpoccenupoBaHHME Ha BbIXOAHOM BOAOBOZE,

peumpKynaums);

e TUN perynatopa (gaeneHuss oo cebd, paeneHus nocne cebsi, pacxoga,

AaBneHns B ApyroMm yane nocne cebs, AaBneHns B Apyrom yane oo cebs);
e OMaMeTp perynsaropa;

e yCTaBKa perynsropa;

COMpOTMBIIEHME perynsaTopa.

B pesynbtate paboTbl aKkTyanusMpoBaHa  3MEKTPOHHas MOAENb  CUCTEMbI
TennocHabxeHnsi. BusyanbHoe oToOpakeHne CTPYKTypbl TEMSOBbIX CETeN OT WUCTOYHMKOB

000 «bawPTC» npencraBneHo Ha pucyHke 5.1.
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PucyHok 5.1 - BuzyanbHoe oTo6paxeHne CTPYKTYPbI TEMMOBLIX ceTel
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OBOCHOBbIBAIOLLME MATEPUAJIbI K CXEME TEMNOCHABXEHUA TOPOACKOIO OKPYIA rOPO[ CTEPNIUTAMAK PECINYBJIUKN BALLKOPTOCTAH
HA MEPUOA A0 2033 FOAA (AKTYAJIU3ALMA HA 2021 rOf)
[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

5.2 OnucaHMe TONOJIOrMYECKOM CBA3HOCTM OOBEKTOB CMUCTEeMbl

TennocHabxeHusa

OnuncaHne TononorM4eckom CBA3HOCTM OOBEKTOB CUCTEMbI TEMNOCHADXEHNS ABNSETCS
ctangaptHon npouenyponn ana WUIMC «CityCom-Tennorpac» wn npencraenser cobon
OMNMCaHMe TMOPaBINYECKOW CTPYKTYPbl Y3MOB CUCTEMbI TennocHabxeHus (KONmeKkTopos,
TennoBbIX Kamep, CMOTPOBbIX kKonoaues). B pesynbtaTe BbINOMHEHUS AaHHOro atana paboT
aKkTyanuanpoBaHa rmapaBnuyeckas MoAenb CUCTEMbl TenrocHabXXeHus, KoTopas oTpaxaeT
CYLLECTBYIOLLIEE TOMOXEHNE CUCTEMbI TEMNOCHAOXEHUA TOPOACKOro OKpyra ropop,

CrepnuTtamak.

Moaopo6bHO anropuT™M ONMCaHWsi TOMNOSOMMYECKON CBSBHOCTU OOBHEKTOB NpeACTaBreH B
AokymeHTe « O60CHOBbIBalOLLME MaTepuanbl K cxeMe TennocHabXeHns ropoackoro okpyra
ropoa Crepnutamak Pecnybnuku bawkopTocTtaH Ha nepuog go 2033 roga (aktyanusaums Ha
2021 rog). Mnaea 3. ONeKTpoHHas MoaeNb CUCTEMbI TENocHabxeHus ropoga. MNMpunoxeHne
1. MHcTpykums nonb3oBatens (UIMC «Tennolpad»).» (wndpp 80445.0M-MNCT.003.001)

5.3 Ornapka n KanmbpoBka aNeKTPoOHHOM Moaenu

B pamMKax gaHHOro atana ObINM BbINOMHEHbI:

e OTJ1lagKa paGOTbI pacyeTHbIX MaTeMaTUu4ecknx Mo,qyne|7| nytem BblIABI1EHUA

OLUMOOK B UCXOAHBIX AAHHbIX;

e KanubpoBKka MoOAenn C LUenblo [OCTWKEHUS COOTBETCTBUSA  pacyeTHbIX
napaMeTpoB MoAenu akTUYeckuMm napameTpam B onpeaerneHHbIX penepHbIX
y3rnax cucteMbl TennocHabxeHus (pacxoppl, AaBneHUs BoAbl B MOAAOLWMX U
obpaTHbIX TpybonpoBodax CUCTEMbI TEMMOCHabXeHUs Ans onpenerneHHbIX
pacYeTHbIX PEXMMOB); penepHble Y3nbl (MCTOYHMK TENIOBOWN 3HEPrUK, TENNOBas
kamepa, LTIM) BbiGupanuch Ans Kaxaon CUCTeMbl TEMNOCHABXKEHNS UCXoasa U3

Hann4na gaHHbIX, NpegocTtaB/i€HHbIX 3akazuynkom.

Ha atane otnagkm SJ'IeKTpOHHOVI mMogenu 6bin nposeaeH aHanm3 rnoJiHoTbl BHECEHHbIX

MCXOOHbIX OaHHbIX. MHCprMeHTapVIeM ONs aHanu3a n BbISIBNEHNSA OWMOOK BO BBEOEHHbIX
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NCXOAOHbIX OaHHbIX SIBNSKOTCA CreHepupoBaHHble OTY4eTbl 06 06bekTax M3 co3gaHHON Gasbl

AaHHbIX (PUCYHOK 5.2):

e y3Mbl C He BBEEHHOW BHYTPEHHEN CTPYKTYPOW;

y3nbl-noTpebutenm 6e3 onncaHHbIX peanbHbIX NoTpebutenen;
e y3nbl 6e3 reogesnyeckux OTMETOK;

e OTYET O noTpedbuTensx;

e OTYET O Kamepax (NacnopTU3NPOBAHHbIX);

e oT4eT 06 yyacTkax (MacnopTu3npoBaHHbIX);

e y4yacTku 6e3 NacnopTos.;

e OT4YeT 06 UCTOYHMKAX (NacnopPTU3NPOBAHHbIX).
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LlokymerTo et

Bribop OokymeHTa M3 cnMcKa

=B OT4YeTs
w7 MicxogHble OaHHble no noTpebuTenam (no rpad. obn.)
¢ VIcXoOHble OaHHbIe No yyacTkam (no rpac. obn.)
i [epeqeHb KOMMOHEHT
i [epedeHtb rpaHYHBIX Y3MN0E
iy PACYETHLIE NAapaMeTphl Mo NOTPeBUTENAM NO KOMNOHEHTE
w7 PacueTHele napameTpel YYacTKOB N0 KOMIOHBHTE
i [lepedeHb Y3MN0E € 3aKPLITHIMU W MPUHATEIMI 3a0BWHKaMKI
¢ ONWHa 1 o0beM ceTun
W Yanel - notpebutenn 0e3 aboHeHTOB
i Y3Ne! bea reofe3n4yeckux oTMETOK
¢ HenpucoegWHeHHble aboHEHTLI
i [NepedeHb rpaHuJHbIX Y3NoE. TeKYLLMI DEXUM.
¢ [NepeyeHb KOMNOHEHT. TeKyLUWIA pexum
¢ PacyeTHble napameTpbl N0 noTpebutenAm. TekyUiA peXrMm
i [lepedeHb Y3MN0E € 3aKPLITEIMU N MPUXATEIMI 3a0BWHKaMi. T
—ti¢ OTYET NO KOMMOHEHTaM  MICTOUHWEN W HAarpy 3K
w7 OTueT TennoceTw
¢ OTUYET N0 KOMMOHEHTE (NOTPEDbUTENW MO YKPYMHEHHLIM Ha3HE
~igg OTYET N0 KOMMOHEHTE (NOTPebUTENN MO YKPYMHEHHLIM Ha3HE
. ObecneyeHne Harpy3oK
w7 OT4eT TENNOCETH NO KOMMNOHEHTE
¢ Kamepbl 063 cTpyKTYpbI

2B OTYeThl BOOMbL NYTH l
22 CnpaBku

2B TennoBble NoTepu

7 B OTKMIOYeHWA .

7B TemnepaTypHble rpacukmn
7B [loKyMeHTB! No Hanagke

4 {1l 3

- — -
[ = T = B e - B

[HobaeuTb HobaenTs BCE | .

DOpMUPYEMBIE [IOKYMEHTHI

| Yoanuts | OTmeHa

[ Mpatpuyeckan obnacTe

i = 1

PucyHok 5.2 - BapuaHTbl oT4eToB, hopMMpyeMbIX Npu paboTte B INEKTPOHHON MoAenu

Kannbposka mogenu - npouecc WMAEHTUUKAUUMM N TOHKOM HaCTPOWKM Habopos
MCXOOHbIX AaHHbIX TakMM oOpa3oM, 4TOObl obecneunTb MakcumarnbHoe npubnmkeHne
pe3ynbTaToB MMOPaBNMYECKOrO pacdeTa K hakTM4eckMm napameTpam B onpeaeneHHbIX
penepHbIX y3nax cucteMbl TennocHabxeHus. [na opraHm3aumm npouecca kanmbposku OM
BbIOMPalOTCS penepHble y3nbl B KaXA0W U3 CUCTEM TENNOCHabXeHWS, TakMe Kak: BbIBOOHOM
KONMMEKTOp Ha WCTOYHMKE, TEMNOBble Kamepbl, HACOCHble CTaHLUMMK, MO KOTOPbIM MMEHTCS
hakTMyecKkme gaHHble No pacxodaM TenroHOCUTENS 1 pacnonaraemMbiM Hanopam 3a nepuog,
Korga pacxofdbl TensnioHocutens 6binM MakCMManbHO NPUONWKEHbI K HOMUHanNbHbIM. [1ns
KanubpoBKM  CO3O0a@HHOW  MOOENW  UCMOMb3YyT  GonblwonM  HaAabop  BCTPOEHHbIX

NHCTPYMEHTapVeB.
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HA MEPUOA A0 2033 FOAA (AKTYAJIU3ALMA HA 2021 rOf)
[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

OOHUM U3 He3aMeHMMbIX MHCTPYMEHTOB NPV KanubpoBke rvapaBnnyeckon Mopenm
TEMNOBON CeTU  SIBMSIETCH  Mbe30METPUYECKMn  rpadpuk, MOCKONbKy — rpadpmyeckas
WHTeprpeTaums rMapaBnMyeckoro pexuMa Mno3BOMsieT OOHOBPEMEHHO Ka4YeCTBEHHO W
KOJNIMYECTBEHHO OLIEHWTb MOMPaBKW, KOTOpble HEOOXOAMMO BHECTM B pPaCYETHYH MOAETb,
yToObl OHa Haubonee agekBaTHO MOBTOPsNA «rMOPaBMMYEcKoe MoBedeHVE» pearibHON

TEnmoBOW CETU B SKCryatauuun.

Take AnA BbINOMHEHUSA KanMOPOBKM WCMOSMb3YKT CreHEepUpPOBaHHbIE OTYETbI U
cnpaBkn 06 obbekTax 13 co3gaHHon 6asbl AaHHbIX, a Takke rpadumyeckoe npencraBneHve

napamMmeTpoB TernJioHOCUTENA:

e pacyeTHble napamMeTpbl Y4acTKOB (OaHHbIA OTYET, NpeacTaBMeHHbIn B
TabnnyHoMm BuAe, NO3BOMNSIET BLIMOMHUTL aHanu3 rMapaBfMYeckoro pacuyeTa

BCEN CUCTEMbI TENSTIOCHADXEHUS OT onpeaeneHHoro I/ICTO‘-IHI/IKa);

e pesynbTaTbl MMOPaBMYECKOrO pacyeTa MO y4yacTkam BOOMb MNyTU (OaHHbINA
OTYeT, MpPeacTaBreHHbI B TabnMYHOM BMAE, MO3BONSIET BbIMNOMHUTL aHanm3

rMapaBnMYecKoro pacyeta CucTeMbl TEMNOCHAOXeHUs1 BOOMb BblAENEHHOMO
nyTn);
e cnpaBska O notpedutene (Harpysku, OpocceribHble YCTPOUCTBA);

e ryOpaBnuuyeckass cnpaBka O noTpebuTene (OaHHbIA OT4Y4EeT MO3BOSISAET
npoaHanuaupoBaTb  rMapaBnMYeckMe  MnapameTpbl MO KOHKPETHOMY

notpedutento);

e «rvMapaBnuyeckasi packpacka» CeTVM (OaHHbIA pexuM MO3BONSeT pasHbIMU
LUBeTaMM BbIOENUTb BKMHOYEHHbIE, OTKMIOYEHHbIE U TYNUKOBbLIE Y4YaCTKM

TennoBbIX ceTeN);

e cChneuuarnbHble pPacKpacKku TENNOBOW CETU MO  3HAYEHUAM pPa3nnyHbIX
XapaKTeEPUCTUK TMAOpaBIIN4ECKOIro pexnma (,EI,aHHbIe pexnvbl NO3BONAKOT
aHanM3npoBaTb BCHO CUCTEMY TennocHabxeHnsa no HEeKOTOpPbIM MapamMeTpam,

HanpVMep, CKOPOCTU, AnameTpam);

° rpacbmquKVle BblaeneHnA (BbI,El,eJ'IeHI/IFI LBETOM WM WHbIM CNOCOBOM y3510B

n/vnu y4aCTKOB TENNOBOW CETU BOONb I'IyTI/I);

e paccCTaHOBKA Ha CXeme TENNOBOW CeTU 3HA4KOB-CTPESIOK, YKa3bIiBaloLLnX

HanpaeneHne aOBWXKXEeHUA TenrnoHocuTesnda no nogaroLien umnm O6paTHOI;1

80445.0M-1NCT.003.000 34
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Marmctpanm (,D,aHHbIVI pPexXnum no3BoJyideT aHanmM3npoBatb  OBWXKEHUE

TENNOHOCUTENSI MO NoAALLEN UM 0GpaTHOM MarucTpanm);

e MOAMUCb Ha CXemMe TEensroBOM CETU 3HAYEeHWUN pacxogoB Mo y4yactkaMm W

AaBneHnn B y3nax ceTu.

MapannensHo paboTe C  BbILWEONMCAHHLIM  MHCTPYMEHTapueM  MpOBOAMTCS
KOPPEKTUPOBKA W3Ha4arnbHO BBEAEHHbIX [aHHbIX MO LUepOXOBaTOCTU TPyOOonpoBOAOB,
3HAYEHUsIM MECTHbIX COMPOTMBMEHUA W MNp. C Uenblo MOoflyYeHUs1 MakcMMaribHOro
COOTBETCTBMS MApPaMETPOB pacyeTHOM Moaenu ¢ akTUY4ecKMMU MapameTpamyM CUCTEM
TennocHabxeHus. [Npouecc KanMbpoBKM - OOWMH M3 CaMbIX CIOXHbIX MPOLECCOB MNpu
pa3paboTke M akTyanusauuMm MOAENM, B KaXXOOM OTAENbHOM Cry4ae npouM3BOAUTCS C
MOMOLLIbIO PasfnnyHbIX PYHKLUMIA CUCTEMBI, OMNCaAHME KOTOPbIX HE SBMSIETCS Lernblo AaHHOro

oT4yeTa.

PesynbtaThl KanuMbpoOBKM, a COOTBETCTBEHHO, W penepHble TOYKU C MCXOLHbIMMU
AaHHbIMKW, NpeacTaBneHbl B AokyMeHTe « O60CHOBbIBaOLLME maTepuansl K cxeme
TennocHabxeHnst ropoackoro okpyra ropog Crtepnutamak Pecnybnukm balukoptocTaH Ha
nepuopg oo 2033 roga (aktyanusaums Ha 2021 rog). [naea 1. CyuwiecTtByroLlee noroxeHue B
chepe npousBoacTBa, Mepedadn U NOTPebneHuss TEennoBOM SHeprum ans  uenew
TennocHabxeHus. lNpunoxeHve 4. CywlecTBylolme rMapaBnmMyeckne pexunmbl TEMNOBbIX
ceten» (Lwmdp 80445.0M-IMCT.001.004).

B pesynbTaTe akTyanusauuu 3MeKTPOHHOW MoZenu U ee KanvbpoBku 3aka3umky

nepenaetcsa 6asa gaHHbIX:

° «CTepJ'II/ITaMaK TennoceTby» - 6asa OaHHbIX, KOTOpasa COOTBETCTBYET
CbaKTI/ILIeCKOMy rmagpaBnn4yeckomMy pexmmMmy, a UMeHHO peXxnMy MmoaesimpoBaHUA,
Nnony4yeHHOro B pesylibTaTte KaJ'II/I6pOBKM NPOEKTHOro pexuma no CyMmapHbIM

pacxogam TenrnoHocuTens Ha KoTenbHbIX 1 LITT.
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OB0CHOBbIBAIOLLME MATEPUAJIbI K CXEME TENTOCHABXEHWA TOPOLACKOIO OKPYIA FOPO[ CTEPJIUTAMAK PECIMYBJIMKK BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOAA (AKTYANIU3ALMA HA 2021 FO[)
IMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHWUA»

Pe3yanaTb| BbIMOSTHEHHON KaJ'II/I6pOBKI/I B SﬂeKTpOHHOVI mMoJesin npeacraBsiieHbl B CpaBHVITeJ'IbHOIZ Tabnuue 5.1. ona 6asoBoro

nepvoaa paspaboTku cxembl TenocHabxeHusa (otonutensHoro nepuoga 2019/2020 rr.).

Ta6nuua 5.1 - Pe3ynbTaTbl BbINOMHEHUA KanMbpOBKX 3MEeKTPOHHON MoAenu cucTeMbl TennocHabxeHusa ropoga Ctepnuramak Ans 0OTONUTENbLHOrO (3MMHEro) nepuopa

MapameTpbl rMAPaBANYECKUX PEXUMOB paboTbl

MorpewHocTb M/A,

no AaHHbIM chakTU4YeCcKoro pexuma pabortbi B no pesynbTaTtaM BbINOSIHEHHON KanUbpoBKKu pacxoaow,
oTtonuTenbHbIM nepuopg 2019/2020 rr. 3NEeKTPOHHOW MoAenu CUCTeMbI TeNJIOCHabXxeHus MONy4YeHHbIM B 3.
OHEepromcTo4HuUK, mogenu, u
MarMCTpaanblﬁ BblBO4 Pacxop TennoHocuTtens cbaKTMHeCKVIM
OaBneHue B Pacxop OaBneHune B | pacxomom
/o6paTHOM TenrnoHocutens B nopatowiem/oopaTHoM B noaatolliem
2°p-a'°”"-e"" P | ph P } o6paTHOM TenrnoHocuTens B
Tpyb6onpoBoaax, (M BoA. CT. nogarouem , Tpyb6onpoBoaax, (M BoA. CT. Tpy6onpoBogax, (M4 / Tpy6onposoae (%)
M Boj. CT.) Tpyb6onpoBoae, (M3/4) M BOf. CT.) M3u)
TM 8 — 4706,2; TM 8 - 4689,1; TM 8 -0,4;
HCTT3AL, 75125 TM 9 -1471,1; 75125 TM 9 - 1459,0; T™M 9 -10,8;
WToro: 6177,3; WUtoro: 6148,1; WUroro: 0,5;
TM 1 - 2366,9; TM 1 - 2318,6; ™1 -2,1;
CTtT3Y 72120 TM 3 - 1474,1; 72120 TM 3 — 1463,9; T™M3-0,7;
WToro: 3841,0; WUToro: 3782,5; WUToro: 1,5;
™ 11 - 1275,6; TM 11 - 1268,0; ™ 11 -0,6;
KU-7 62/25 WToro: 1275,6; 62125 UToro: 1268,0; UToro: 0,6;

- |
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OBOCHOBbIBAIOLLME MATEPUAJIbI K CXEME TEMNOCHABXEHUA TOPOACKOIO OKPYIA rOPO[ CTEPNIUTAMAK PECINYBJIUKN BALLKOPTOCTAH
HA MEPUOA A0 2033 FOAA (AKTYAJIU3ALMA HA 2021 rOf)
[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

54 MopenuposaHue NnepcneKTMBHbIX BapMaHTOB pa3suTmus

cucrTeMbl TennocHabXxxeHun

MogenupoBaHne NEepCnekTUBHbLIX BapWaHTOB pPasBUTMS CUCTEMbI TEMOCHAOXeHUS
(CTPOUTENBCTBO HOBBLIX WU PEKOHCTPYKUMS CYLLECTBYIOLUMX WMCTOMHUKOB TEMOBOW 3HEPrvW,
nepepacrpeaenene TeNMoBbIX Harpy3ok Mexay MCTOYHMKaMW, ornpedeneHne BO3MOXXHOCTU
NOAKIOYEHNST HOBbIX MOTpebuTenen TEnmnoBoW 3HEpPrUM, onpederieHne  onTUMarbHbIX
BApMaHTOB Ka4YeCTBEHHOTO W HafeXHOro obecrneyeHnst TennoBOW 3HEPrMel HOBbIX
noTpebutenein n T.4.) OCYLLUECTBNSETCA Yepe3 MEXaHU3M Co3OaHus U aaMUHUCTPUPOBaHMS
creumarnbHbIX «MOAENbHbIX» 6a3 - HabopoB [AaHHbIX, KMOHUPYEMbIX W3 OCHOBHOWA
(KOHTpOnbHOM) 6a3bl AaHHbLIX OMWUCaHUSI TEMSIOBOWM CETM, Ha KOTOPbIX MOXHO MPOW3BOAUTL

nobble MaHUNyNsaumMm 6e3 p1ucka NCKa3uTb NN NOBPEAUTb KOHTPOSbHYHO 6asy.

B pesynbTtaTte aktyanusaumm nepcnektuBHoro BapuaHta B OM UIMC «Tennol pad» B
COOTBETCTBMM C MPeaSIoKEeHHbIM BapuvaHTOM MacTep-nnaHa npeacTtaBneHa cregyrowas
ModenbHass 6asa C y4eTOM WU3MEHEHMs Harpy3ok noTpebutenen, nnaHMpyembix K

NOAKIMHYEeHUI0 Nnn OTKINK4YeHMK, COOTBETCTBEHHO:

o «Crepnutamak_nepcnekrma» - 0a3a [aHHbIX, KOTOpasi COOTBETCTBYET
BapuaHTy pas3BUTUS CUCTEMbI TennocHabxeHus macTtep-nnaHa Ha 2033 rog C

y4eTOM npeanaraemMbixX MepOI'IpI/IFlTVIVI MO UCTOYHUKAM U TEMIOBbLIM CETAM;

B NnepcCrnekTnBHbIX MOAESIbHbIX basax nrnaHnmpyembleé K NOoAKIKOYEeHUIO I'IOTpe6I/1TeJ'II/I

UMeELoT Kog aboHeHTa B hopmarTe:
MN_xx_yyyy, rae
«MM» o6o3HavaeT NepcneKTUBHLIN NOTpebUTENb;

«XX» - paboyasa Hymepauusi, BBeAEHHas MCKYCCTBEHHO s yaobctea paboThl ¢ 6ason;
KoTopas npeactaerneHa B [nase 2 [lpunoxeHne 1 «XapakTepucTvka CyLLECTBYHOLLEN U
NEePCNEeKTUBHON 3aCTPOMKW, TEMNSIOBOW Harpy3km WM notpebneHnsa TennoBOW 3Heprum no

anemMeHTam TepputopuansHoro aeneHns» (wmdp 80445.0M-IMCT.002.001);

«Yyyyy» - rof, BBoAa notpeburens.
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OBOCHOBbIBAIOLLME MATEPUAJIbI K CXEME TEMNOCHABXEHUA TOPOACKOIO OKPYIA rOPO[ CTEPNIUTAMAK PECINYBJIUKN BALLKOPTOCTAH
HA MEPUOA A0 2033 FOAA (AKTYAJIU3ALMA HA 2021 rOf)
[MABA 3 «3NIEKTPOHHAA MOJENb CUCTEM TEMIOCHABXEHWUSA»

lMpeonaraemble Onsi HOBOrO CTpOUTENbCTBA CeTU BblaeneHbl uBeToM («CBOMCTBO

BETBW»), BapuaHTbl packpacku NpuMBeAeHbl Ha pUCYHKe 5.3.

PesynbTaTbl rMapaBnnyeckux pacyeToB, BbIMNOMHEHHbLIX B MNEPCnekTMBHbIX 6asax,
npeacTtaerneHbl B JokyMeHTe «OB60CHOBbIBalOLWLME MaTepuarnbl K cxemMe TennocHabXeHus
ropoackoro okpyra ropoa Crepnutamak Pecnybnuku BaiukoptoctaH Ha nepuog o 2033
roga (aktyanusaumusa Ha 2021 rog). Mnaea 4. MNepcnekTnBHble 6anaHchbl TEMMOBON MOLLHOCTH
WUCTOYHMKOB TENMOBOM 3HEprm n TensioBon Harpysku. [punoxeHue 1. lMepcnekTtmBHble

rMapaBnYeckue pexmMbl TENoBbIX ceTeny (Lwmdp 80445.0M-MCT.004.001).

Ceolicrea seten CT-8al -8a-1 - MN_37_2019 (1) £

Brifop napameTpos
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e

PucyHok 5.3 - 3kpaH co CBOMCTBaMU BETBM B NEePCNeKTUBHbIX 6a3ax 3NeKTPOHHOM Mogenu
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