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COCTAB AOKYMEHTOB

HanmeHoBaHue AOKYMEeHTa

Wndp

Cxema TennocHabxeHus ropoga HwxHero Hosropoaga Ha

nepuog Ao 2030 roga (aktyanuaaums Ha 2022 ron)

22401.CT-MNCT.000.000

Ob6ocHosblgarowue mamepuarsbl K cxeMe meniocHabxeHus

eopoda HuxxHez2o Hoszopolda Ha rnepuod do 2030 2oda

(akmyanu3ayusi Ha 2022 200)

maBa 1 «CyuwecTBylollee MNOMIOXEHNE B

chepe
npous3BoacTBa, nepefayn u noTpedbneHns TennoBou

SHeprnn anA uenen TennocHabXeHus »

22401.0M-I1CT.001.000

MpunoxeHne 1 «TennoBble Harpy3kn Ku noTpedbneHune

TENNOBOW SHEPrnn aboHEHTaMn»

22401.0M-T1CT.001.001

MpunoxeHne 2 «Tennosble ceTu»

22401.0M-I1CT.001.002

MpunoxeHne 3 «OueHKa HaQEeXHOCTU TENNOCHABXEHNA»

22401.0M-T1CT.001.003

MpunoxeHne 4  «CyuwecTBylowme rMapaBnnyeckme

pexXnmbl TEMNOBbIX ceTen»

22401.0M-I1CT.001.004

MpunoxeHwne 5 «"padunyeckasa 4acTb»

22401.0M-I1CT.001.005

maBsa 2 «CywecTBytoLiee " nepcnekTuBHoe
notpebneHune TennoBom 3Hepruu Ha uenu
TennocHabxeHusa»

22401.0M-I1CT.002.000

MpunoxeHne 1 «XapakTepucTnka CyLLecTBylOLEN U
NepcnekTUBHOM 3aCTPOMKM U  TEnmoBOM Harpyskum no

aneMeHTaM TepputopmaribHoro aefieHma»

22401.0M-T1CT.002.001

MmaBa 3 «ONEeKTPOHHas Mozernb cucTem

TenrocHabXeHua»

22401.0M-T1CT.003.000

MpunoxeHune 1 «MHCTpYKUMA Nonb3oBaTensa»

22401.0M-I1CT.003.001

MpunoxeHne 2 «PykoBoacTBO onepaTtopa»

22401.0M-I1CT.003.002

MpunoxeHwne 3 «Ipadunyeckas 4yacTb»

22401.0M-T1CT.003.003

maBa 4 «CyuwecTByloWwME M NEPCNEKTUBHbIE GanaHchbl
TENNOBOW MOLLUHOCTU MCTOYHUKOB TEMSIOBOM 3HEPIUU U

TENMOBOW Harpy3ku notpebutenemn»

22401.0M-I1CT.004.000

MpunoxeHne 1  «llepcnekTnBHble rugpaBnuyeckue

peXnmvbl TENNOBbIX ceTeny

22401.0M-T1CT.004.001

22401.0M-1NCT.003.000
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HanmeHoBaHue AOKYMEeHTa

Wndp

[maBsa 5 «MacTtep-nnaH pasBUTUS cuctem

TennocHabXeHua»

22401.0M-T1CT.005.000

aBa 6 «CywecTBylowme M nepcnekTnBHble GanaHcbl
NPOM3BOAMTENBHOCTU BOAOMNOArOTOBUTENbHbBIX YCTAaHOBOK
MW MakcumarnbHoOro  notpebneHws  TennoHocuTens
TennonoTpebnawmMMmM yctaHoBkamun notpebutenen, B

TOM 4uUCrie B aBapMVIHbIX pexnmax»

22401.0M-T1CT.006.000

maBsa 7 «lNpepnoxeHus no CTPOUTENbLCTBY,

PEKOHCTPYKLMM, TEXHUHECKOMY MEePEBOOPYKEHNIO U (UNN)

mMoaepHun3aunnm MICTOYHUKOB TEennoBomn SHEPrn»

22401.0M-T1CT.007.000

MpunoxeHne 1 «I"padudeckasn 4yacTb»

22401.0M-I1CT.007.001

maBsa 8 «lNpepnoxenus no CTPOUTESbLCTBY,

PEKOHCTPYKLUMM U (UNN) MOOEPHU3ALIMMN TENNOBLIX CETEN»

22401.0M-T1CT.008.000

MmaBa 9 «[lMpegnoxeHna no nepeBody OTKPbITbIX CUCTEM
TennocHabxeHus (ropsvero BogocHabXXeHus1) B 3aKpbITble

CUCTEeMbIl ropa4ero BOOOCHABXEHMSA»

22401.0M-T1CT.009.000

MmaBa 10 «[lepcnekTBHbIE TOMMMBHBIE HanaHcbl»

22401.0M-I1CT.010.000

MaBa 11 «OueHka HageXXHOCTU TEeNNMOCHADXKEHNA»

22401.0M-I1CT.011.000

maBa 12 «O6ocHoBaHWE MHBECTULMIA B CTPOUTENLCTBO,
PEKOHCTPYKLMIO, TEXHUYECKOe MNepeBOOpYXeHMEe U (Unu)

MOZEPHN3aLMNIO»

22401.0M-I1CT.012.000

maBsa 13 «MHavkaTopsbl pas3BuTUS cucrtem

TenrnocHabXeHna»

22401.0M-T1CT.013.000

MmaBa 14 «LleHoBble (TapupHble) nocneacTeusa»

22401.0M-I1CT.014.000

masa 15 «PeecTtp eauHbIXx  TennocHabXarowmx

opraHusaumnmn»

22401.0M-T1CT.015.000

MpunoxeHne 1 «I"padudeckasn 4yactb»

22401.0M-I1CT.015.001

[maBsa 16 «Peectp MeponpuUaTUin CXeMbl

TenrocHabXeHua»

22401.0M-T1CT.016.000

maBa 17 «3ameyaHus n npegnoXeHnst K NPOEKTY CXeMbl

TennocHabdXxeHnsa»

22401.0M-ICT.017.000

maBa 18 «CBogHbI TOM W3MEHEHWW, BbIMOSIHEHHBIX B

22401.0M-I1CT.018.000

22401.0M-1NCT.003.000
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HanmeHoBaHue AOKYMEeHTa

Wndp

aKTyanu3npoBaHHOM CxeMe TEeMNoCHabXeHNs »

Mmaea 19 «OueHka akonornyeckon ©Oe3onacHoOCTU

TennocHabXeHua»

22401.0M-I1CT.019.000

22401.0M-1NCT.003.000
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1 OBWME CBEOEHMA O PA3PABOTAHHOM 3NEKTPOHHOM
MOAENIN CUCTEMbl TEMJIOCHABXXEHUA FOPOOA HMXHUM
HOBroron

OneKkTpoHHass MoAenb  CUCTEMbl  TENnOCHabXeHWa  MyHuuMnanbHOro
obpasoBaHna «lopog HwxkHun Hosropog» (ganee nNo TEKCTYy BO3MOXHO

ncnonb3oBaHme cokpatleHus «3M» nnn «3M CT») paspabaTtbiBanach B Lensix:

. obecnevyeHuns cobnoaeHus TpeboBaHUN NocTaHoBNEeHus
MpaButenbctBa PO oT 22 deBpana 2012 r. Ne154 «O TpeboBaHMAX K cxemam
TennocHabxeHus, nopsaaky MxX paspaboTkm n yTBEPXKOEHUS» C MU3MEHEHUSAMU W
AonosiHeHMsiMKn ot 7 okTabpsa 2014 r., 18, 23 mapta 12 uona 2016 r., 3 anpens 2018
r., 16 mapta 2019 r. B 4yactn 065s3aTeNbHOCTU CO3[4aHUs JNEKTPOHHOW Moaenwu
CUCTEMbl TennocHabxeHuss npu paspabotke Cxembl TennocHabxeHus Ons
MYHUUMNAanbHOro obpasoBaHnsl C YMCNEHHOCTbI0 HaceneHus 100 Thic. YernoBeK U

bonee;

. nosblweHnss  3PPEKTUBHOCTM  MHGOPMAUUOHHOIO  obecneveHust
NpoLECCOB MNPUHATUS pelleHnn B obnactm Tekywero QYHKUMOHUPOBAHUA W

nepcnekTnBHOrro pa3BnTnA CUCTEMbI TennocHabxeHus ropoaa,

. NpoBeAeHNs €AMHON NONUTUKN B OpraHn3auumn Tekyllen AesTenbHOCTM

I'IpeLl,I'IpI/IFITI/IIZ n B MNMEpCNneKTmBHOM pa3BUTUN BCEN CUCTEMbI TensocHabxeHns

ropoaa;
. obecnevyeHnss yCTOMYMBOro rpagoCTPOUTENBHOIO Pa3BUTUSI TOPOAa;
. paspaboTkm Mep Ans  MOBbIWEHUS  HAOEXHOCTU  CUCTEMbI

TennocHabXXeHns ro poaa;

i MUHNMN3aLUnn BEPOATHOCTUN BO3IHUKHOBEHUA aBapMIZHbIX CI/ITyaLl,I/IIZ B

cucteme TennocHabxeHus;

. co3faHus eguMHON MHOopMauUoHHOW nnatdopMbl Ans obecneyeHns

MOHWTOPUWHIa Pa3BUTKS.

3J'IeKTpOHHa$I mMoaernb CUCTEMDbI TennocHabxeHns MyHUUMNanbHOro

obpasoBaHuna «lopog HwxkHun Hoeropoa» paspabartbiBanace Ha ©ase paHee

22401.0M-1NCT.003.000 8
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paspabotaHHon B AO  «TennosHepro»  3NEKTPOHHOM  MOAENU  CUCTEM
TennocHabXeHnss OT 3HEepProMcTOYHMKOB oOpraHusaumm. B kadectBe ©asoBoro
nporpammHoro  obecnevyeHuss B  WUCXOAHOW  anekTpoHHou mogenm  (OAO
«TennoaHepro») U ANs BHOBb CO3aBaeMoOW JONEKTPOHHOM MoAenv CUCTEMbI
TennocHabxeHnsa  ropoga  onpefenieH  NporpaMMHO-pacyeTHbI  KOMIMSEKC

«Tennolpad».

Paspa60TaHHa;| ANEeKTPOHHadA MoAesib BTOPOro ypoBHA MNnpeaHa3Ha4deHa And

pelwenna cnegyrwmnx 3agavd:

e cCoO30aHMe OO6LLEeropoackon 3rEKTPOHHOM CXeMbl CYLLEeCTBYHOLWUX W
NepcrnekTUBHbIX  TEMnmnoBbIX ceTel U OObeKTOB  CUCTEMbI
TEennocHabXeHuss MyHuuMnanbHoro obpasoBaHusa «lopoa HwkHWiA

Hosropoay», NnpnBA3aHHbIX K 3NIEKTPOHHOWN KapTe ropoaa;

e ONTUMU3ALUSA cyllecTBytoLLEeN CUCTEMBI TennocHabxeHus
(onTMmnzaums rMapaBrnyeckmx PEXNMOB, MoaenupoBaHue
nepepacnpeieneHiss TENMOBbIX Harpy3ok Mexay WCTOYHUKaMU,
onpegeneHve  ONTUMarnbHbIX  OAMAMETPOB  MPOEKTUPYEMbIX U

PEKOHCTPYNPYEMbBLIX TENnoBbIX ceTen N TennoceTeBblX OOBLEKTOB W

T.4.);

e MOAENUPOBaHME MEepPCrneKTUBHbIX BapuaHTOB pPasBUTUS CUCTEMbI
TEennocHabXeHus1  (CTPOMTENbCTBO  HOBbIX U PEKOHCTPYKLMS
CYLLECTBYHOLLMX UCTOYHMKOB TEMNSIOBOW SHEPrUN, nepepacnpeneneHne
TENMOBbIX  HArpy3ok  Mexay  UCTOYHWMKamK,  onpegerneHue
BO3MOXHOCTU  MOAKMIOYEHUST  HOBbIX NOTpebutenen  TenroBow
3Hepruu, onpeaernieHne onTMMarbHbIX BapUaHTOB KayeCTBEHHOro W

HageXHoro obecneyeHns TENOBOW 3HEPTNEN HOBbIX NOTpebuTenen un
T.4.);
e OrnepaTtMBHOE MOAENUPOBaHME OOecneyYeHns TENSIOBOM 3JHEepruen

notpebutenen Npyu aBapunHbIX CUTYaUMUSsIX;

e oOnepaTMBHOE MNONy4YeHne WHGPOPMALMOHHBIX BbIGOPOK, CMpPaBOK,
OTYETOB MO cUCTEME B LIefIoOM Mo CUCTEME TeNnnocHabxeHnst ropoga u

Nno OTAEJIbHbIM €€ 3reMeHTaM,

22401.0M-1NCT.003.000 9
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e MOHUTOPUHI Pa3BUTUA CUCTEMbI TennocHabXxeHus MyHULMNAnNbHOIo

obpasoBaHua «lopog HwxHMin HoBropoay;

e obecneyeHne exerogHon aktyanusaumm Cxembl TennocHabxeHus
MyHuuMnanbHoro obpasoBaHus «lopog HwxkHui Hosropoa» B
cootBeTcTBUN C D3-190 «O TennocHabxeHun» u lNocTaHOBNEHMEM
Mpasutenscta P® o1 22 dpeBpansa 2012 r. Ne154 «O TtpeboBaHusAxX K
cxemam TennocHabxxeHns, NopsaKy Nx pa3paboTku N yTBEPXKOEHNA» C
N3MEHEHUAMMN U AONONHEHMAMU OT 7 okTsabpsa 2014 r., 18, 23 mapTa
12 nona 2016 r., 3 anpena 2018 r., 16 mapta 2019 .

OneKkTpoHHass  Modenb  CUCTEM  TenroCHabXeHus - MyHUuuMnasrbHOro
obpasoBaHuns «fopoa HwxHuin HoBropoay, paspaboTaHHasa Ha 6a3e nporpammMHOro
komnnekca «Tennolpacd», obecnedynBaetr BbINONHEHME Bcex TpeboBaHun,
npeobsaBnsieMblX K 9fEeKTPOHHbIM MOAEeNsiM B COOTBETCTBMM C [locTaHOBreHMEM
MpaButenbctea P® ot 22 depana 2012 r. Ne154 «O TpeboBaHusX K cxemam
TennocHabxeHnsa, nopagky ux paspaboTkn u yTBEPXOEHUA» C U3MEHEHUSAMU U
AonosiHeHusimmn ot 7 oktabpa 2014 r., 18, 23 mapta 12 uong 2016 r., 3 anpensa 2018
r., 16 mapta 2019r.

a) rpadmyeckoe npeacraBneHne OOBLEKTOB CUCTEMbl TEMMOCHaAbXeHua ¢
NPUBA3KOM K Tonorpadonyeckon OCHOBE MOCESNEHNA, TOPOACKOro oKpyra U ¢ NoJsiHbIM

TOMNONOrMYECKNM ONMMUCaHNEM CBA3HOCTU OOBEKTOB;
0) nacnopTmnsauunio 06 bEKTOB CUCTEMbI TEMNOCHABXEeHUS,

B) MacrnopTusauuio M OMuCaHWe pacyeTHbIX €AUHWUL TeppuTopuanbHOro

AeneHus, BKNYas aaqMUHUCTPATUBHOE;

r) rMapaBnUYeckUn  pacyeT  TenmnoBblX ceTen  nobon  cTeneHu
3aKONbLOBAHHOCTN, B TOM YuUCre rMapaBindeckmin pacydeT npu COBMECTHOM paboTe

HECKOJSTbKMX NCTOYHNKOB TEMNOBON QHEPInMN Ha eaunHYIo TENNOBYH CETb;

[A) MogenupoBaHMe BCeX BWOOB MEPEKMYEHUA, OCYLLECTBNSEMbIX B
TENnoBbIX CEeTsX, B TOM 4WCMe MepeKnoYeHnii TEMMOoBbIX Harpy3ok Mexay

NCTOYHMKaMW TENSTIOBOW SHEepPrnun;

e) pacyeT 6anaHCcoB TEMMOBON AHEPTMM NO UCTOYHUKAM TEMFOBOW SHEPTUM U

no TeppuTopuansHOMY NPU3HaKYy;
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) pacyeT noTepb TEMMOBOW 3HEPrMv 4Yepes M3oMAUMI0 U C  yTeuykamu
TennoHocUTens;

3) pac4yeT nokasaTenen HageXXHoOCTM TennocHabXeHus;

N) TpynnoBble W3MEHEHUS] XapaKTepUCTUK OBBLEKTOB (Yy4acTKOB TenroBbiX
ceTen, noTpebuTenen) Mo 3adaHHbIM KPUTEPUSIM C LENbI  MOAENUpOoBaHMS

pas3nmn4vHbIX NepCcnekTnBHbIX BapnaHTOB CXeM TennocHabXxeHus;

K) CpaBHUTEIIbHbIE MNMbEe30OMEeTpUu4eckmne FpaCbI/IKI/I and pa3p860TKM 1M aHasmnsa

cueHapuneB NepCcnekTMBHOrNro pa3BUTUA TEMJ10BbIX ceTen.
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2 PACYETHbLIE MOAOYIIU «CITYCOM-TEMJIOrPA®»

21 O6wume nono>XxxeHuma

B paHHOM pasgene npeacTaBneHO KpaTKoe onucaHue  (PYHKLMOHAambHbIX
BO3MOXHOCTEN pasnuyHbix moaynen UIMC «Tennol pad». HeobxogMumo OTMETUTD,
YTO 9NIEKTPOHHAas MoAenb CUCTEMbl TEMNNOCHAOXeHMS B pamMKaxX BbIMOSTHEHUS

HacToALero rnpoekTa nocrtaBiideTcA B COCTaBe OCHOBHbIX Mo,qyne|7|:

o 6asosbin komnnekc UIMC "CityCom-Tennol pad";
o nogcuctema «l mgpaenuka;

o pacyeT noTepb TENMOBOW 3HEPIUMU;

. Hanago4HbIN pacyerT.

Bonee pertanbHO KOMMMEKC 3ajady, pewaemblX AaHHbIMUA  MOOYMSMW,
npencraeneH ganee. MHCTpykums no paboTte ¢ anekTpoHHoW mogensto Ha 6asze UITC
«Tennolpad» npeactasneHa B [MpunoxeHnn 1 K HacToswemy AOKymMeHTy. [lo
OKOHYaHMIO BHeApeHus 3aka3dnvk CaMOCTOSTENbHO onpedenseT uenecoobpasHoCTb
pasBuMTMA [AHHOW CUCTEMbl WU HeOBXOAMMOCTb MpPUOBpEeTeHua U BHeOpeHUus

OOMOJTHUTENbHbIX Mo,u,yne|7|.

'mapaBnuMyecknin pacyeT TENnoBbIX ceTen npuBeneH B AoKyMeHTax [nasa 1.
O6ocHoBbiBatowme  maTtepuanbl.  CyllecTBylollee  MNOMOXeHNne B cdepe
NpOM3BOACTBa, Mepedayn W noTpebneHns TennoBOW 3Heprun Ana  uenew
TennocHabxeHus. [llpunoxeHne 4. PesynbTatbl rvapaBnnMyeckux pacyeToB Mo
cocTosiHMio 6a3oBoro nepuoga paspaboTkm cxembl TennocHabxeHus un [naea 4.
O6ocHoBbiBatowme maTtepuansbl. [lepcnektnBHble GanaHCbl TEMSIOBOM MOLLHOCTU
MCTOYHUKOB TEMMOBOW SHEPrnn 1 TennoBon Harpysku. MNpunoxeHue 1. Pe3ynbTaTthl
rmaopaBnnyecknx pacyeToB (MPOrHO3Mpyemoe MNepCrnekTUBHOE COCTOSIHUE CUCTEM
TennocHabxeHus B CyLLECTBYIOLWMNX 30HaxX OENCTBUS UCTOYHUKOB TEMNSIOBOW SHEPTNn

(MoLHOCTN)).

banaHcbl TENNOBOW AHEPTMM NO UCTOYHMKAM TEMSIOBOW SHEPrMM NpuBeaeHbl B
nokymeHte [naea 4. O6ocHoBbiBalowme Mmatepuanbl. NepcnekTnBHble 6GanaHcbl

TENSI0BON MOLLHOCTU UCTOYHUKOB TEMMOBOM SHEPTUU N TENIOBOW Harpysku.
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3HayeHMs noTepb TEMMOBOW 3JHEPrUM 4Yepe3 U3oNAUMI0 U C  yTeykamu
TennoHocuTensa npueedeHbl B AokymeHTe NaBa 1. O6ocHOBbIBaloLWME MaTepuansi.
CyulecTByioLlee nonoxeHve B cdepe NpPou3BOACTBA, nepefadn u notpebneHus

TENMNOBOW SHEPIM ANs Lenen TennocHabxXeHuns.

2.2 Ba3oBbin komnnekc UINC «CityCom-Tennolpadc»

basoBbIn KOMMMeKc npeacTasnseT cobon PyHKUMOHANbHYK nnatgopmy u

noJsib3oBaTelIbCKYH cpeay, BKIH4YakoLlly B cebs:

o TMC-KOMMOHEHTY C  MHOTOOKOHHbIM ~ WHTEP(ENCOM,  MOCONHbLIM
npegcraBneHneM oOBLEKTOB M MOMHbIM Habopom dyHkumn, npucywmx TMC wu
obecneynBaroLLMX TOMOMOMMYECKN KOPPEKTHBIN BBOA, KOPPEKTUPOBKY, BU3yanusaunto

n 06paboTKy OaHHbIX;
o MHOTroKpuTepuanbHbi NUHPOPMAaLMOHHO-MONCKOBBLIN PYHKLMOHAS,

. NHCTPYMEHTapuii ans rpadu4eckoro, TOMOMOMMYECKOro "
CEMaHTMYECKOr0 OMUCAHUSA CEeTEeN WMHXEHEPHbIX KOMMYHMKaUMIN, NPeacTaBnstoLLero

cobon eanHy0 MHGPOPMALMOHHO-aHaNMTUYECKYD MOLEND;

o crneunasnbHbIM obpasom CKOHpUIyprMpOBaHHY0
MHOrononb3oBaTernbCKyto 0a3y AaHHbIX OTKPbLITOro opmaTta, codepXallyto BCH
MHopMauuio, Heobxoammyto Anst QYHKLUMOHMPOBAHUS KOMMMEKCa — OT rpadpmn4eckmnx

[AaHHbIX 0 nacrnopToB 06opyaoBaHUS ceTel;

o aHanNUTUYECKU  WHCTPYMEHTapuin, BKYawwmm B ceba  kak
rpacomyeckue (packpacku, BblOeNeHus, noanucu), Tak u TabnuyHble (CrnpaBku,

3anpochbl, OTYETHI, LI,OKyMeHTbI) MeTOoAdbl aHanM3a gaHHbIX;

. WHCTPYMEHTapU Ans Katanormsauum «BHELUHUX» [OOKYMEHTOB U
MyNbTUMEANUVHbIX AaHHbIX (doTom3obpaxeHus, BuaeodparMeHTbl, [LOKYMEHTbI

Office n 1.n.) C NPUBA3KOM NX K KOHKPETHBIM 0ObEKTaM ceTew;

o cpeacTBa Ans MexcucteMHoro obmeHa rpadumyeckon mHdopmaumen

co ctopoHHuMK MNC ¢ ncnonb3oBaHMeM CTaHOAPTHLIX OOMEHHbLIX OPMAaTOB.

22401.0M-1NCT.003.000 13
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2.3 Moacucrema "I'mppasnuka™

Moacuctema BkNtovaeT B cedsi NOMHbIN HABOP (PYHKUMOHAMNBHbLIX KOMMOHEHT U
COOTBETCTBYIOLUNE UM MHAPOPMALMOHHbIE CTPYKTYpbl 6a3bl AaHHbLIX, HEO6XO4MMbIX

A4 rnapaBsindeckoro pacyeTa n MmoaesrinpoBaHUA TenoBbIX ceTen.

PasmepHOCTb  paccyuTbiBaeMbIX  TEMMOBbIX  CeTeil, CTeneHb WX
3aKOJ1bLOBAHHOCTU, a TaKkke KONNYEeCTBO TEMNMOUCTOYHMKOB, paboTaowmx Ha o0LLYyH

CeTb, He OorpaHun4eHbl.

2.31 PacuyeTr HOMMHAJIbHOrO rMAPaBNNYECcKOoro pexxuma

NcnonbayeTcs Kraccu4yeckuia BUA rMaopaBMyecKoro pacuerTa,
oTTankMBalLWWUIACA OT 3adaHUs TEennoBbiX Harpy3ok noTpebutenei. B pesynbraTe
pacyeTa nony4aeTcs MNofHoe noToKopacnpeaeneHwe no noAarLliMM M oGpaTHbIM
TpybonpoBogam TEMNOBOW CETU, a Takke abConOTHbIE M pacroraraemble Hanopbl
BO BCEX TOYKaX TEMMOBOWN CETU B MPEANONOXEHUN, YTO BCE NOTpebuTenu nomny4yaioT
3aABMNEHHY0 TEenmnoBYyl Harpysky npv onpeaeneHHbIX ANA HUX TemnepaTypHbIX

rpadpukax.

HacocHble rpynnbl Ha WCTOMHWKaxX Tenna, a Takke B HACOCHbIX CTaHUMSAX
CMeLleHus, noanopa M MOAKAYKM OMUCLIBAKOTCS MOMHOM MOAENbi, BKIHOYaloLLEN
PacXOAHO-HAMOPHYK XapakTepUCTUKY TpPynnbl HacOCHbIX arperaTtoB. PacxogHo-

HanopHaaA XapakTepuctmnka MoxeT ObITb nony4vyeHa oBym4 cnocobamu:

. 3agaHnem napameTpos rPaHNYHbIX nap "pacxoa-Hanop”,

OMUCLIBAIOLLIMX PaBOoYYHO 30HY;

° 3ajaHneM nMnacnopTHbIX XapaKTepUCTUK YCTaHOBJIEHHbIX HACOCHbIX

arperaToB (BblGOp M3 CnpaBOYHMKA HACOCOB) M KOMOMHALMEN NX BKIOYEHUS.

'mapaBnuyeckne CONpPOTUBIEHUS Y4acTKOB TpybonpoBOAOB OnpeaenstTcs
WX OfIMHOW, BHYTPEHHUM OMaMeTPOM, CYMMOW MECTHbIX COMNPOTUBNEHUN,
KO3(hpMUMEHTOM LepoxoBaToCTN, NMBO KOIPPULMEHTOM MECTHbIX MOoTepb (B

3aBUCUMOCTU OT Bbl6paHHOF0 cnocoba pacqua), CTeneHbio 3apactaHuns.
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MHCTpymMeHTapuii nogcmctemMbl BKovaeT B cebs TabnmyHble u rpaduyeckmne
cpeacTBa aHanusa pexuma, Nnosly4eHHOro B pesynbTaTe rmapaBrnyecKkoro pacyeTa,

BKIMHO4anA nbe3omMmeTpmnyeckme Fpa(bI/IKI/I.

23.2 Pacuer Ttekywero (chbakruueckoro) ruppasBnuMyecKoro

pexuma

OT rmgpaBnuyeckoro pacyeta HOMUHANbLHOIO peXxuma OTiM4yaeTcss TeM, YTO
noTpebuTtenu Tenna B 3TOM Crly4yae MOAENUPYIOTCA creumanbHO pacCYMTaHHbIM Ha
OCHOBaHWUK "HOMWHarbHOro" pexuma BHYTPEHHUM rMAPaBIMYECKUM
conpoTueneHvem (BkrovatoweMm obBBS3KY U Cyxatolme yCTpowcTBa), a 3afaHHas
ANS HUX TennoBas Harpyska wurHopupyeTcsi. [loTokopacnpegeneHve npu 3TOM
MOMHOCTLIO  OMpedensieTcsl  PacxXOAHO-HAMOPHLIMU  XapaKTepucTukamu  rpynn
HacoOCHbIX arperaTtoB, paboTallWMx Ha TEnnoByl CeTb, W MAPaABAMYECKMMU

COonpoTUBINEHNAMN YHaCTKOB TENI0CETU U n0Tpe6|/|Tene|7| Tenna.

MMeHHO aTOT BMA TMAPaBNMYECKOrO pacyeTa SBMSETCH WMHCTPYMEHTOM
NMUTALMOHHOrO MoaenupoBaHus. C ero NOMOLLbIO BO3MOXEH OTBET Ha BOMPOC, YTO
npousonaeT C rmapaBnnMYeckMM pexuMMoM B TEMNSOBOM CeTU Mpu aBapuUMHOM
OTKNIOYEHUM Kakoro-nubo obopynoBaHna (HewTaTHaa cutyauus). [lostomy B

nutepaTtype 3TOT MeToA rMapaBNMYECcKOro pacyeTa 4acTo HasblBaloT "aBapumHbIM".

CyuiecTBeHHast 0COOEHHOCTb MeToda COCTOMT B TOM, YTO rMapaBrMyeckuii
pacyeT TEKYLLEro pexunma UMeeT CMbICI TONbKO HAa Moaenu, oTkannbpoBaHHOW Ans

HOMWUHalrIbHOIo r;mapaBJINYECKOro pexmnma.
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2.3.3 MopenupoBaHMe NnepeKriioYeHumn

OTO OCHOBHOWM WHCTPYMEHT, KOTOpbIA, rNnaBHbIM 00pa3oM, no3Bonser
roBopuTb 0 "ragpasnuyeckon mogenu" cetn. CyTb 3akno4aeTcss B aBTOMaTUYECKOM
OTCNEeXuBaHUM MpPoOrpaMMon COCTOSIHUS  3anOpHO-Perynupyowenn apmatypbl 1
HaCOCHbIX arperatoB B 0ase pgaHHbIX onucaHus TennoBon cetu. Jloboe
NnepeknyeHne Ha cxeme TennoBoM ceTu BreyeT 3a cobor aBTOMaTUYEeCKoe
BbINOSIHEHME TMAPAaBMIMYECKOrO pacyeTa, W, Takum obpasom, B noOGON MOMEHT
BPEMEHW NOoNb30oBaTeNb BUANT TOT rMAPABAMYECKUIA PEXUM, KOTOPbIN COOTBETCTBYET
TeKylweMy COCTOSIHUIO BCEW COBOKYMHOCTM 3amnopHO-perynupyloLen apmatypbl 1

HaCOCHbIX arperatoB Ha cxeme TENSIOBOM CETW.

MepeknoyeHnst MoryT ObiTb Kak OOWMHOYHBLIMU, TaK U rPyNMnoBbIMK, ANs No0oM

BblOpaHHON (MOMEYEHHOW) COBOKYMHOCTUN NepeksitoyaeMblX 911eMEHTOB.

3agBwxkn  Tuna  "gpoccenb", NOMMMO  OBYX  KpavHUX  COCTOSIHUW
(OTKpbITa/3akpbiTa), MOrYyT MMETb MPOMEXYTOYHOE COCTosdHME  "mpwkaTa”,
onpegensemoe nMbo B nNpoueHTax OTKPbITUA KnanaHa, nnbo B 4ucne obopoToB
wroka. lMpn 3TOM COCTOSIHUM 3agBwKKa MOOENMPYETCA CBOMM MApPaBNYECKUM

conpoTtmsneHmnem, pacCimMTaHHbIM Mo HaCHOpTHOﬁ XapaKkTtepuctuke KnanaHa.

[1ns HAaCOCHbIX arperatos 1 ux rpynn B mMoagenn AoCTyrnHbl HECKOJIbKO BMNOOB
I'IGpGKJ'IIO‘-IGHI/II?IZ BKINOYEHME/BbIKINIOYEHNE, gpoccennposaHne, n3mMeHeHme 4actoTbl
BpawleHnAa npmneoaa. |_|pl/l nodéom nepeKkrni4YeHnMmn HaCOCHbIX arperatos B HacoOCHOW
CTaHUuun unnn Ha WUCTOYHUKE aBTOMATUYECKM TMepecHnTbiBaeTCA CyMMapHas

pacxo[HO-HaMopHasa XxapakTepuCcTMKa BCell COBOKYMHOCTM paboTaloLLimMx HAacOCOoB.

[ns perynatopoB [OaBneHWss W pacxoda MNepeknioyvYeHneM sBnsieTcs

M3MeHeHne yCTaHOBKN.

Ana noTpeGuteneit nepeknoveHnem sABnsAeTca nwboe M3  criedylowmx

JEencTBUN:

. BKITHOMEHME/OTKNIOYEHME OAHOr0 WNM HECKONbKUX BUAOB TEMNMNOBOW
Harpysku;

. orpaHvyeHne OOHOro UM HECKOSbKMUX BUOOB TENSI0BOM Harpyskn (B %

OT nacnopTHomn, B T.4. n 6onee 100%);
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. N3MEeHeHVe TemnepaTypHoro rpadmka Wwunum yaenbHbIX PacxXo[oB

TENSIOHOCUTENS MO BUAam TENNoBOM Harpy3ku,

° namMeHeHne cnocoba 3agaHus  TensoBON Harpyskm wun3 CMNAUCKa,

nMmetoLerocs B nacrnopte (NpoekTHas / goroBopHas / paktnyeckas/ ...).

MpenycmoTpeHa reHepauus cneymnanbHbIX oTYeTOoB 06
OTKIMOYEHHBIX/BKMIOYEHHbIX abOHEHTax W ydacTkax TEennoBOW CETU, COCTOsIHME
KOTOPbIX M3MEHUNOCL B pe3yrbTaTe nocneaHero NnpousBeaeHHOro eANHNYHOro Mnm
rPynnoBOro nepekntoyeHns. IATU OTYeTbl MOryT, MO XenaHuw nofb3oBaTens,
cogepxartb by uHGopmauuto o6 3Tux obbekTax, cogepxallytocs B 6Hase

NaHHbIX.

Pexum rmgpasnmMyeckoro MogenvpoBaHUsa NO3BOSISIET onepaTUBHO MosnyyaTb
OTBETbl Ha Bonpockl Tuna "4Yro BygeTt, ecnun...?" BTo AaeT BO3MOXHOCTb u3bexaTtb
OLWMOOYHbIX OENCTBUN NPU PETYNIMPOBAHUM PEXMMA N NEPEKMIOYEHNAX HA peanbHOm
TENNOBOW CETW, KOTOpble MOTyT TMOBMEeYb HENpUATHbIE W Aaxe daTanbHble

nocrieacrteus.

2.34 MopenbHbie 6a3bl

Moaocuctema  rMOpaBnMYECKMX — pacyeToB  MO3BONSIET  MoAeNMpoBaTb
NMPOU3BOSIbHbIE PEXUMbI, B TOM YMCIe aBapuiiHble 1 nepcrnekTuBHble. Camo no cebe
rMApaBnMyeckoe MOAENVPOBaHME npednonaraetT BHECEHWE B MOAENb KakUX-TO
N3MEHEHMI C LeNblo BOCMPOU3BEOEHUS PEXUMHBIX MNOCNEACTBUN 3TUX U3MEHEHUIA.
OuyeBMaOHO, YTO TakMe W3MEHEHUs! MCKaXkaloT peanbHble OaHHble, ONuUcbiBaloLLne
3KCNNyaTMpyemyro TensioByl0 CeTb B €€ TeKylleM COCTOSIHUM, YTO KaTeropuyecku

HeaonyCcTUMO.

Moacucrtema rMMOPaBMMYECKMX  pacyeToB  COAEPXUT  creumarnbHbii
WHCTPYMEHTapu1, MnO3BONAKLWMA AONF  uenerm MoaenupoBaHWa co3gaBaTb U
agMUHUCTPUPOBaTb chneumnanbHble "mMoaenbHble" 6asbl - Habopbl  OaHHbIX,
KMOHUPYEMbIX N3 OCHOBHOM (KOHTPOMbHOM) 6a3bl AaHHbLIX ONMCaHUsA TENnoBOW ceTw,
Ha KOTOPbIX MOXHO MNPOM3BOAUTb Nobble MaHunynsumm 6e3 pucka UCKasuTb UK

NoOBpPeanTb KOHTPOSbHYHO 6asy.
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Kpome cBoboabl MaHunynsuuin, 3TOT MexaHu3M Takke obecneuvBaeT
BO3MOXHOCTb OCYLLECTBINEHMSI CPaBHUTENBHOrO aHanmsa pasfuyHbiX PEeXMMOB
paboTbl TENNOBOW CETW, peanu3oBaHHbIX B MoAerbHbiX Gasax, mexay coboun. B
YaCTHOCTW, OCHOBHbIM aHaNUTUY4ECKMM WHCTPYMEHTOM SIBMSIETCA CPaBHUTENbHbIN
Nbe3oMeTpuyeckun  rpacduk, Ha KOTOPOM  HarnsigHO  BUAHO — U3MEHEHMWe
IMAPABMMYECKOrO pexuma, npousollealwee B pesyrnbTate Tex WM UHbIX

MaHUMNynAUnN.

2.3.5 Mbe3omeTpuueckue rpacpmkm

OTO OCHOBHOW aHanNUTUYECKU MHCTPYMEHT cneuuanucta no ruapaBnnyecknm
pacyetaMm TennoBbix ceTen. [lbe3omeTp npeacraBnger cobon rpadndeckun
AOKYMEHT, Ha KOTOPOM Mn300pakeHbl NMHMM OAaBfneHun B nojawowen u obpatHom
Marmctpansix TennoBou ceTu, a Takke npodunb penbeda MecTHOCTU - BOOMb
onpefenieHHoro nyTu, CoeauHsWero mexay cobon aBa NPoOM3BOSbHbLIX Y3na
TENNOBOW CETM MO HepaspbIBHOMY MOTOKY TEMNOHOCUTENS. Ha nbe3omeTpuyeckom
rpadpuke HarnggHoO nNpeacTaBfieHbl BCE  OCHOBHbLIE  XapaKTEPUCTUKU  PeXnma,
NnoflydYeHHble B pesynbTaTe rMapaBfiMYeckoro pacyeTa, no BCEM y3raMm U yyacTkam
BOOJSb BbIOpPAHHOIo NyTn: MaHOMETpPUYECKMe AaBfieHuns:, NOHbIe N yaeSbHbIE NoTepu
Hanopa Ha y4yacTkax TennoBOW CeTu, pacrnofaraemMmble [aBfeHUa B Kamepax,
pacxogbl TEnroHOCUTENs, nepenagbl, CO34aBaEeMble Ha HACOCHbIX CTaHUMAX WU

NCTOYHUKAX, N3ObITOYHbIE Hanopbl N T.4.

[MocTpoeHuo nNbe3oMeTpuyecKkoro rpaduka npeguectsyet BbIOOP WMCKOMOTO
nytn. [1na aTon uenu Ha cxeme TensoBOW CEeTU OTMEYalTCs HE MeHee OABYX Y3roB,
yepe3 KOTOpble AOMMKEH NponTu BblOpaHHbIM NyTb. B obwem cnydae, ¢ yyeTom
3aKomnbLIOBAHHOCTU TEMSOBbLIX CeTen, MOXeT cyuwecTBoBatb 6ornee oOAgHOro nyTtw,
COeaUHSALWEro 3agaHHble Toukn. B aToM cnyyae ans 0gHO3HAYHOro onpeneneHus
pesynbrata MOXHO YKa3aTb MNPOMEXYTOYHblE TOYKWU, NMBO M3MEHUTb KpuUTepuwn
novcka nytn (3T0 MOXET ObITb MUHUMM3ALMSA KONMYECTBa y4aCcTKOB, MUHUMU3ALUSA
rmapaBnMyecKoro ConpoTuBIieHnst IMbo MMHUMMU3ALNA CYMMapHOW LfMHbI, MOUCK Mo
NMHUAM nojawowen unm obpatHon Maructpanu). [lyTb cTpouTCcs nporpammon

aBToOMaTn4eCkm C y4eToM COCTOAHUA 3anopH0|71 apmMatypbl B Yy3J1laXx KOMMYyTauun
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(TennoBbIX Kamepax), HangeHHblM NyTb "NoAcCBeYMBaEeTCs" Ha 3KpaHe LBETOM

BblOAeNneHun.

Mocne BbiGopa Tpebyemoro nyTM OQOHMM  KIMKOM  MbIWW  CTPOUTCA
neesomeTpuyecknii rpacdumk. CoctaB otTobpaxaemon Ha HeEM MHGOpPMaLMK, nereHaa
n MacwTab npeacTaBreHns Nerko HacTpauBalTCs nonb3osaTenemMm B yaobHoM Ans
Hero Buge. Cpeau NpoyYmx HaCTPOEK UMeeTCA BO3MOXHOCTb BblAENUTb Ha rpaduke
HapyLleHus  rMapaBfMyecKkoro  pexuma, KpuTepuuM  HapylleHurh  3agarTcs

nonb3oBatenem. MNpn HeobxogmMmMocTn rpachmk MoxeT BbITb pacnevaTaH.

Ha ogHom «koopauHaTHOM none rpadmka MoryT OblTb OOHOBPEMEHHO
NOCTPOEHbl MNbE3OMETPbl ANA HOMMHANMBLHOIO M (AKTUYECKOro rMapaBiNYecKmUx
PEXNMOB, a Takke CpaBHUTESbHbIE FPAdUKM ITUX XKE PEXMMOB, MOCTPOEHHLIE MO
O4HOM n3 MoaenbHbix 6a3. Tunbl M uUBETa NUHUKM U Todek rpadmka nerko
HacTpamBaloTCs, Tak 4YTOObl rpaumKkm pasnuyHbIX MMOPABANYECKUX PEXMMOB Ha

OAHOM rone 6bIIn pasnuYnMbl Mexay cobon.

B cnyyae Hanuuma ceBasm WUIC  "Tennolpad” ¢ ACY TIl, Ha
NbE30METPUYECKOM rpadouke BO3MOXHO, MOMUMO pacHeTHbIX JIMHUA LaBneHun,
nokasaTb pearbHble Y3MoBble [AaBfeHus, Uu3mMepsieMble HenoCcpeACTBEHHO Ha
TENNoOBOW CeTU AaTynmkamu. ITO MO3BOMAET COMOCTaBUTb PEXUM, MOSYYEHHbLIN B
pesynbTate rMapasfiMyeckoro pacyeta, C AaHHbIMU PaKTUYECKMX 3aMepOoB, U OYEHb

ynpoLLaeT NPoLEecc KanuGpoBKM pacyeTHON rmapaBnuyYeckoil Moaenu.

[Mbe3omMeTpuyecknn rpauk sBRSeTCd He3aMeHUMbIM WHCTPYMEHTOM Mpwu
KanubpoBke rnapaBnMyeckon MoLenn TENSIoBOW CEeTW, MOCKONbKY rpaduyeckas
MHTepnpeTaums rmapaBnnyeckoro pexmnma nos3ponsieT 0gHOBPEMEHHO KayeCTBEHHO
N KONIMYECTBEHHO OLEHUTb MOMNPaBKW, KOTOpble HEOBXOAMMO BHECTU B PaCYHETHYHO
MOAenb, YToObl OHa Hanbonee agekBaTHO NOBTOpSANa "rmapaenMyeckoe nosegeHme"

pearibHOM TEMNMoBOW CETU B IKCNIyaTauumu.

2.3.6 FpynnoBbie U3MEHEeHUs1 XapaKTepUCTUK Harpy3ok

aboOHEeHTOB TenyIoBoOM CEeTU No 3afaHHbIM Kputepuam

B nogcucreme rmapaBrindeckKmnx pacyeToB NMeeTCA cneumanbHbIN

MHCTPYMEHT OJ14 OCyLWEeCTBIIEHNA MaCCOBbIX N3MEHEHNN XapakKTepucTtuk Harpy3ok
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notpebutenen c uenbld MOAENUPOBaHUA - Takmm obpasom, 4TOObl NMpU 3TOM He

MeHATb NacnopTHble 3Ha4YeHUA Harpy3ok abOHEHTOB TEMNOBOWN CETW.

OTOT MWHCTPYMEHT MO3BONSIET MPUMEHUTb obllee npaBUIo WU3MEHEHMs
XapaKTepUCTMK TEMMOBOW Harpy3ku OLHOBPEMEHHO Afsi HEKOTOPOW COBOKYMHOCTU

noTpebuTenen, onpeaensieMon 3agaHHbIM KpUTepuem oTbopa, B YHaCTHOCTY:

. no Bcen 6ase gaHHbIX ONMcaHUs TENNOBOW CETU;

° No OLHOM N3 CBA3HbIX KOMMOHEHT (TEMSI0BOWN 30HE UCTOYHMKA);

o Nno HekoTopon rpadmyeckon obnactu, 3agaHHOW MPOM3BOSIbHLIM
MHOIOYroSIbHUKOM;

. no Tuny oOOBLEKTOB TenmnocHabXeHus (Kunbe, agMUHUCTPATUBHbLIE

30aHUS, NPOMbILLIIEHHOCTb U T.4);
. Mo Npu3HaKy BeAOMCTBEHHOW NOAYNHEHHOCTY;
. Mo NPW3HaKy aAMUHUCTPATUBHOIO AENEHUS; U T.M.

Kputepun otbopa moryT ObiTb nOObIMKW, €ONHCTBEHHOE CyLleCTBEHHOEe
TpeboBaHMe: COOTBETCTBYKOLWAA WMHPOPMaLUA, Ha OCHOBaAHUM KOTOPOW CTPOMUTCSH
KputepunanbHblil OTOOp, OO/MKHA B SIBHOM BMAE NpUCYTCTBOBATb B 6a3e AaHHbIX

onucaHus notpebutenen Tenna.

Ona notpebutenen, oTOOpaHHbIX MO 3adaHHOMY KPUTEPUID, MOXHO

BbINOSTHUTL Ntoboe n3 cneayrwnx N3MEHEHUI XapaKTepUCTUK Harpy3ku:

o BKINIOYEHNE/OTKMIOYEHNE OOHOMO0 WNU HECKONbKUX BWOOB TEMNSOBOW
Harpy3ku,
o orpaHn4yeHne oaHoOro M HeCKOJIbKMX BUOOB TEennoBoun Harpy3ku (B

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

. M3MeHeHVe TemrepaTypHoro rpaduka Wwnu yaenbHbIX pPacxodoB

TennoHocMTeNA Nno Buaam TensnoBon Harpy3ku,

. n3MeHeHve cnocoba 3agaHuMA TEMMOBOW HarpyskM U3  CrKCKa,

nmeroLerocs B nacnopte (NpoekTHas/goroBopHas/daktnyeckast/...)

Mocne npoBeaneHunA cepumn N3MEHEHUN XapaKkTepuctuk Harpy3ok
aBTOMaTU4eCKn npon3BoanTcA FI/I,D,paBJ'II/I‘-IeCKI/IIZ pac4yeT TENI0OBOU CETH, pesynbTtaTbl

KOTOPOro cpaasy e AOCTYNHbl And Bu3dyann3aunm Ha cxemMme 1 aHannaa.
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MockonbKy Npu M3AMEHEHUM XapaKTEPUCTUK Harpy3ku nacrnopTa notpedbutenen
HE MEHSIIOTCS, OYeHb MPOCTO BEPHYTbCS K MCXOOQHOMY COCTOSIHAKO pPacyeTHOM
rMAPaBNMYECKON MoAenu, onpeaenseMomy nacrnopTHbIMU 3HAYEHUSIMU TEMNOBbIX

Harpy3ok notpebutenen.

2.3.7 FpynnoBble WU3MEHEeHMA XapaKTepMCTMK Y4YacCTKOB

TEennoBOM CeTH No 3agaHHbIM KPUTEepUaM

[aHHbIN  MHCTPYMEHT MNPUMEHUM ONA  pasfuyHbIX uened W 3agad
rMapaBnNMYeckoro MoOenvMpoBaHUs, OAHaKo €ro OCHOBHOE npedHasHayeHue -
KannmbpoBKka pacyeTHOW rMapaBnNUYECKONM MOAENM Tennoson cetu. TpybonpoBoabl
peanbHOM TENfoOBOW CeTU Bcerda WMEKT  (U3ndeckne  XapakTepucTUKM,
OTNMYaloLWmMecss OT MPOEKTHbIX, B CUITY MPOUCXOAAWNX BO BPEMEHU U3MEHEHUN -
KOPPO31K U BbiNageHUsA OTMAOXEHUN, OTPaXKAIOLNXCH HA N3MEHEHUN IKBMBASIEHTHOWN
LIEPOXOBATOCTM U YMEHbLUEHUN BHYTPEHHEro AnameTpa BCeacTBME 3apacTaHus.
OueBMaOHO, 4YTO 3T U3MEHEHUSs BIMSAKT Ha rMapasfiMyeckMe CONpPOTUBIIEHUS
y4yacTkoB TpybonpoBogoB, U B MacwTtabax ceTu B LESIOM 3TO NPUBOAMT K BecbMa
3HaAYUTENbHLIM  PaCXOXOEHUAM pe3ynbTaToB  rMOpaBNMYEcKOro pacyeta Mo
"NPOEKTHbIM" 3HAYEHNSAM C pearnbHbIM rMAPaBNNYECKUM PEXUMOM, HabnogaemMbim B
aKkcnnyatupyemon tennoson cetu. C Opyron CTOPOHbI, N3MEPUTb OENCTBUTENbHbIE
3HaYeHUs LWepoxoBaToCTEM WM BHYTPEHHUX OWMAMETPOB Y4acTKOB AEUCTBYHOLLEN
TENnMOBON CEeTU He NpeAcTaBnAeTCA BO3MOXHbIM, MOCKOMbKY 3TO noTpeboBano 6bl
MacCOBOro BCKpPbITUS TpybonpoBoOoB, YTO Bps4 v peanunsyemo. [loatomy aTu
3Ha4YeHUs1 MOXHO NULWb KOCBEHHbIM O0OPas3OM OUEHUTb Ha OCHOBAHUWM CpaBHEHUSA
peanbHoro (Habnwgaemoro) rmapaBANYecKoro pexmnma ¢ pesynbTaTaMn pacyeToB
Ha rygpaBnMYeckorM MOAENUM W BHECTU B pacyeTHY Moferb COOTBETCTBYHLUMNE

nonpasku. B aTom, B nepBoM NpUGNMKEHUU, U COCTOUT NPOLIECC KannbpOoBKN.

MHCprMeHT rpynnoBbIX onepau,l/u?l no3sondAeT BbINOJIHUTL W3MEHEHNEe
Xapaktepuctnk Aanda nogmMHoXectBa Y4YacCTKOB TENSIOBOM CETH, onpepnendaemMoro

3aaHHbIM KpUTEpUEM 0T6opa, B 4YaCTHOCTWU:

. no Bcen 6ase JaHHbIX ONMcaHUsA TEMNMOBOW CETH;
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J MO OAHOM W3 CBA3HbIX KOMMOHEHT TEennoBouW ceTu (TennoBou 30He
NCTOYHMKA);

o no HekoTopon rpadmyeckon obnactu, 3agaHHOM MPOM3BOSIbHLIM
MHOMOYroSIbHUKOM;

o BAONb BbIOpPaAHHOro NyTw.

Mpn aTOoM Ha nwobon M3 BblLENEPEUYNCHEHHBIX "MPOCTPAHCTBEHHbIX"
KputepmeB MoOXeT ObITb HanoxeHa cynepno3vuus KputepueB oTbopa no

KnaccuuUMpYOLLMM NpU3HaKam:

° no nogawwmm nnu obpatHeiM TpybonpoBodam TennoBon ceTtu, nMbo
CUMMETPUYHO;

o no BMAOy TENnoBbIX ceTen (MaructTpanbHble, KBapTasnbHbIe);

) Mo y4yacTkam TENnsI0BOW CETU ONpeaeneHHOro YCroBHOro AnameTpa;

) Mo yyacTkam TensioBon CETU C onpeaenieHHbIM TUNOM NPOKNaaku, u T.n.

Kputepun otbopa MoryT ObiTb NPON3BONbHBIMU MPU COBNIOAEHNN OCHOBHOIO
TpeboBaHusA: MHOPMALNs, HA OCHOBaHWM KOTOPOW CTpouTcsi OTOOp, AOMKHA B

ABHOM BUAE NPUCYTCTBOBATL B NACNOPTHbIX ONUCaHNAX Yy4aCTKOB TENSI0BON CETW.

D,J'Iﬂ y4acCTKOB TEenJsoBbIX ceTen, OTO6paHHbIX no onpeneneHHoPl COBOKYMHOCTH

KpUTEPUEB, MOXHO NPOU3BECTU MNOOYI0 U3 CreayLMX onepaLuii:

o N3MEHEHNE 9KBUBASIEHTHOM LLIEPOXOBaTOCTH;

o N3MEeHeHne CcTeneHn 3apactaHms TpybonpoBoaos;
o N3MeHeHne KO PULUMEHTa MECTHbIX NOTEPb;

o n3meHeHne cnocoba pacyeTta COnpPoOTUBNEHUS.

Mocrne npoBedeHUs  Cepuu  U3MEHEHWA  XapaKTepuCTUK  y4acTKOB
TpyOONpoOBOA4OB TEMMOBOW CETM aBTOMaTUYECKM MNPOU3BOAMTCSA MapaBrNYecKuii
pacyeT, pe3ynbTaTbl KOTOPOro cpasy e AOCTYMHbl Ans BM3yanu3auum Ha CXeme U

aHanumaa.

MocKonbKy NPV U3MEHEHUN XapaKTePUCTMK y4acTKOB CETM TEMMOBON CEeTU UX
nacnopta He moauduumMpyoTcs, B Nto60N MOMEHT MOXHO BEPHYTbCS K MCXOLHOMY
COCTOSIHUIO pacyeTHOW rMapaBnMYeckon Mogenu, onpenenseMomy MacnopTHbIMM

3Ha4YEeHNAMU XapakKTepUCTuK y4acTkoB TEennoBown CeTMu.
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2.3.8 TabnuuHble " rpacmueckue aHanuTM4YecKue

MUHCTPYMEHTbI

Hapﬂp,y C CaMbIiM BOCTpe6OBaHHbIM MHCTPYMEHTOM - MMbe30METPUHECKNMMU
Fpad)VIKaMVI, nogacucremMa rmnapaBJsiMdeCknx pacyeToB TeroBbIX ceTen cHabxeHa

Bonbwnm KonmyecTBoM yaobHbIX CpeAcTB aHanun3a. B yactHocTu, cneayowme:

. "rm,qpaBnmquKaﬂ“ pacKkpacka ceTun. pa3HbiIMU LBETaMW BblOENAOTCA

BKITIOYEHHbIE€, OTKITIOYEHHbIE U TYNMUKOBbIE YH4aCTKN TEMNJ10BbIX ceTeu;

o cneunarnbHble pacKpacku TENNOBOM CETU MO 3HAYEHUSM pa3nnyHbIX
XapaKTepUCTuk rmnapasriM4eckoro pexmma (I'IO CKOpOCTKU, MO 30HaM OaBreHun B
nogarowen mnu O6paTHOI7I MarmcTpanum, no yaelbHbIM NOTEPAM Hanopa Ha y4acTKax

nT.n.);

. rpacgmyeckme BblaeneHus (BblAeneHus LBETOM MMM MHbIM ChocoGoMm
y3r0B W/MNM y4acTKOB TEMSOBOM CETU MO HEKOTOPOMY KPUTEPUID), Hampumep:
noTpebutenu c npeBbileHNEM [aBneHuss B obpaTHOW Marucrpanu, TensoBble
kKamepbl C "MpwxaTbiMK" 3aOBMKKaMU, Y3Mnbl C pacrnofiaraémbiM HamopoM Huke

3aflaHHOro, y4acTkum C npesbilleHNneEM 3agaHHoOM CKOPOCTU MOTOKa, 1 T.1.

° pacCcTaHOBKa Ha cxeme Tennosoun ceTn 3HA4YKOB-CTpPEJIOK,
YKa3blBawLWKUX HanpaelieHne nOBUWXEeHUA TensioHocuTena no nogartowen wunm

obpaTHon marucTpanu;

o NnoanuCb Ha cXxeme TENNOBOW CEeTU 3HAYEHUN pacxoaosB Mno ydactkam um

AaBlieHNN B y3nax ceTu;

° NPOn3BOJIbHbIE TabnuyHble aHanNUTU4eCcKne OOKYMEHTbI, MOCTPOEHHbIE

Nno NCXOAHbIM AaHHbIM U pe3ylibTaTaM r’mapaBrindeCcKoro pacyeTa TenyioBbiX ceTen,

° rmapasrninyeckme cnpaBKH no oTaesibHbIM y3nam, y4dyacCTKam,

MCTOYHMUKaM, HACOCHbIM CTaHUNAM U I'IOTpe6l/ITeJ'IFIM TENNoBOM CeTH;

. NMPOU3BOSbHbIE 3amnpocbl M BbIGOPKM M3 Gasbl AaHHbIX, codepalime
ntobble onucaHHble (OyHKUMM OT napaMeTpoB pexuma, MOSydeHHbIX B pesynbTate

rMapaBnMyeckoro pacyeTa.
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Habop packpacok, rpapuyecknx BblAeNeHUn N aHannTU4YECKUX OOKYMEHTOB
HUYEM He OpraHu4veH, KpoMme noTpebHoCTeln nonb3oBaTens u cobnwogeHus obero
npuHUuna: rpynnupoBaTtb, UNbTPOBaTb W aHanM3npoBaTb MOXHO TOSMIbKO Te
AaHHble, KOTOpble B SBHOM BMAE MPUCYTCTBYIOT B 6ase OaHHbIX npoekta, nnbo

BbIYUCITUMbI U3 NOCIEAHUX.

2.3.9 PacueT norepb TennoBOM 3HEprum Yepes Usonsumio u ¢

yTeuKkamMmm TennoHocurtensa

PaspaboTaHHasi anekTpoHHast MoAeNb CUCTEMbI TenylocHabXeHus No3BonsieT
OCYLLIECTBNSATb pacyeT NoTepb TEMNOBOM 3HEPrMn 4Yepes3 M3OMSuUMI0 U C yTeykamu
TennoHocutensi. B KayecTBe pfaHHbIX AN pacyeTa nporpaMma  MCnosb3yeT
3aHeCeHHble NMpu nacrnopTusauum oGbekTOB CUCTEMbI TEMMOCHAGXKEHUS AaHHble, a

WMEHHO:
e Temnepartypa ceTeBOM BOAbI B NojaroLlem n obpaTtHom TpybonpoBoaax;
e TemnepaTtypa X0nogHoOM BOAbI;
e TemnepaTtypa rpyHTa;
e TemnepaTtypa noaBasnbHbIX NOMELLEHUN;
e TemnepaTypa BO3ayxa;
e HopmaTuBHasa NpogomKUTENbHOCTL PaboTbl TEMNOBOW CETU

MporpammHbIn kKoMnnekc «Tennol pacd» NO3BONSET BbIMNOMHATL pacyeT Kak 3a

BeCb nepuop (KOHKPETHbIN rOA), Tak U 3a KOHKPETHbIV MecsiL,.

2.3.10 Hanapo4yHbIX pacuyeT TensioBom cetm

Llenbto HanagoyHoro pacuyeta siBnsieTcs obecrnedeHne notpebutenen
pacyeTHbIM KONMMYEeCTBOM BOAbl W TEnnoBoW aHeprun. B pesynbTate pacyeta
ocywiecTBnsieTcs noaGop 23neBaTOpOB W WX COMen, MNpoM3BOAWUTCSA  pacyeT

CMeCUTEIbHbIX N OpOoccenmnpyrowmnx yCTpOVlCTB, onpegendaeTcd Konm4ecteso U MecTto
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YyCTaHOBKM [OpOcCCenbHbIX wWwanbd. PacyeT MoXeT Npou3BOAMTLCA NPU N3BECTHOM
pacrnonaraemMom Hanope Ha WCTOYHMKE M ero aBToMaTuyeckoMm noabope B cryyae,

eClin 3agaHHOro Hanopa He JOCTaTO4HO.

B pesynbtate pacuyeTta onpegensitotcs pacxodbl M MOTEPU Hanopa B
TpybonpoBogax, Hamnopbl B y3rax ceTW, B TOM 4YMCre pacrofiaraeMble Hamopbl Y
notpebuTenen, TemnepaTtypa TenroHOCUTENs B y3nax cetu (Mpu yyeTe TenroBbiX
noTepb), BenuyMHa U3ObITOYHOrO Hamopa Yy noTpebutenein, TemnepaTtypa

BHYTPEHHEro Bo3ayxa.

[poccenvpoBaHne n3bbITOYHbLIX HANOPOB Ha abOHEHTCKNX BBOAAX MPOM3BOAAT
C MOMOLLbIO Cones 3feBaTopoB U ApoccenbHbiX Wwanb. [poccenbHble WwWanbsl nepea
aboHeHTCKkMMM BBOLAMW YCTaHaBMMBalOTCA aBTOMATUYECKM Ha Nofalolem,
obpatHoMm wunu oboux TpybonpoBogax B 3aBMCUMOCTM OT Heobxoammoro Ans
CUCTEMbI MMAPaABNNYECKOro pexuma. Npu paboTe HECKONbKMX UCTOYHMKOB Ha OAHY
ceTb onpefensieTcs pacnpedeneHne BoAbl W TENNOBOW 3HEPrMM  Mexay
nctoyHukamun. lMogeogutca GanaHc no BoAe M OTMNYLEHHOW TEMNIOBOW 3Hepruen
MeXxgy WCTOYHMKOM U notpebutensmn. OnpegenatwTca notpebutenn wm
COOTBETCTBYHOLLMIA UM UCTOYHUK, OT KOTOPOro AaHHble NOTpebuTenu nony4varoT Boay

N TenioByK 3HEPIAIO.
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3 BA3A AAHHbIX «3M FrOPOAA HWXKHUXA HOBIrOPOA»

basa paHHbix OM peanusoBaHa B cpefnctBax Microsoft Access. [JaHHbIN
cnocob xpaHeHusi tHopmaLumm obecneunBaeT AOCTYN K AaHHbIM CpeacTBam s3blka
3anpocoB SQL B cootBetcTBUM cO cTaHaapTom ISO/IEC 9075:1992, «A3bik 6a3

AaHHbIX SQL» (Database Language SQL).
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(AKTYANU3ALIAA HA 2022 rof)
MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

4 3TAMNbI CO30AHMA «3M CT FrOPOAA HXKHUMA HOBIrOPOL»

4.1 UndopmaumoHHo-rpachmueckoe onucaHue o6bexToB

CUCTeMbl TernnocHabXxeHun

Ha paHHOM aTane npoBoAnIioCb VIH(*)OpMaLlI/IOHHO-Fpa(bVI‘-IeCKOG onncaHue
CyLleCTByrOLNX obbekToB CUCTEMDbI TennocHabxeHus MYyHULUMNAaNbHOIo

obpasoBaHua «lopog HwxHMn HoBropoay.

KoHuenuus opraHusaumm eguHoro obueropoackoro  UHGOPMAaLUUOHHOIO
npoctpaHctBa no pabote ¢ UIC «Tennolpad» cnegywouwasa: ycraHoBka B
AOMUHUCTpauUMn ropofa €anHOro cepeepa, C KOTOpbIM LOMMKHA OblTb OpraHM3oBaHa

CBSI3b Yy TEMNOCHa0XalLMX OpraHn3aumni.

CepBep OneKTPOHHOW MoAenu npeanaraeTcsi OpraHuW3oBblBaTb, UCMOMb3Ys

OOHY N3 OBYX apPXUTEKTYP.

o apxXuUTEKTypa KIIMEHT-CEPBEP Ha OCHOBE WCMONb30BaHUSA (annoBoro

cepBepa (cueHapum 1);

. apxuTekTypa TepMUHaN-rnaBHbIN KOMNblOTEP Ha OCHOBE

ncnonb3oBaHus Microsoft Terminal Services (cueHapui 2).

B oanekTpoHHOW Mogenu TennoBasi CeTb COCTOMT M3 Y3NOB M BETBEW,
cBsi3blBAOWMNX 3TN y3nbl. K y3nam oTHOCATCA crieaylolime OObeKTbl: MCTOYHUKM,
HacoCHble CTaHUWUW, TennoBble Kamepbl, 3arnylwku, OeckamepHble Bpesku WU
notpebutenn. Psg anemMeHTOB, TakMe Kak TennoBble kamepbl, noTpebutenu u T.4.,

AonyckawT AanbHenLwyo Krnaccudunkaumio.
Pasnuyatotca crnegyoLlime TeXHONOrMYeckme TUnbl y3ros (PUCYHOK 4.1):
. NCTOYHVIK;
o nctoyHuk LTI otonneHus;
. nctouHuk LUTM MBC;
J Kamepa marucrtparbHas Noa3eMHas;

° KaMepa MarmcrtparibHad Hag3eMHad,;
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MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

o Kamepa KBapTanbHasi Nnog3eMHasi;
o Kamepa KBapTanbHas Hag3eMHas;
o Kamepa y3ern BpesKu;

. BGeckamepHas Bpeska;

o N3MeHeHne aguameTpa;

o N3MeHeHne napameTpoB;

o y3en y4eTa;

o HacocHas cTaHuus nogaroLas;

. HacocHas cTaHuuMsa obpaTHas;

. noTpebuTenb OTONMNEHNS;

. notpedutens NBC;

. notpebutenb 0606LEHHbIN;

o notpebutens LUTI oTonneHus;

° notpebutens UTM NBC;
. 3arnyuwka;

o Kamepa a51eBaToOpPHbIN y3ern.
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OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TENNOCHABXEHWA TOPOOA HUXXHEFO HOBFrOPOOA HA MEPUOA A0 2030 FOJA
(AKTYANU3ALIMA HA 2022 FOf1)
[MABA 3. «JNIEKTPOHHAA MOJENb CUCTEMbI TENNOCHABXEHUA»

, ,
ormenere (N

MapameTpel y2na | Pucosanwe yana I [lapameTpbl HaamWCK I PucoEaHwe Haonow I

HaumeHosaHue ¥ana I

F T3 - ucrounmk
}. T3 - MCTOMHKE - KoTeneHan MBC

M T3 -vomounae LT
M T3 - werounne UTN oTonnexns KeanparT: I 78 I a3

CreneHs yana |_1

m

M T3 _ weTounnk LTI MBC

}TS—H:TDHHHK—rp-‘_.rnnuEmﬁ y3en EEEEs | Janmce |
ICjTS - KAMepa MarucTpansHan
o T3 - noTpeduTens TN
m T3 - noTpeduTene TN MBC
T3 - kamepa nogean — YuECTM

T3 - oTEETENEHWE
[jTS - KAMEpa KBapTansHan

ICjTS - KAMepa HagIemMHan
ﬂTS—Kamepa nasuneoH -

BozmosHeIE YpoBHW
ITEI'IJ'II]DETI: TCOAD T3 - kBapTaneHkIe oTONN. vI

CeoicTEa... |
Macnopr yzna... [MacnopT oSopyloEaHMHA... |

0K I Crmaeta | Cnpaeka |

PucyHok 4.1 - TexHOnorn4eckue Tmnbl y3ros

Bcem y3nam npuceamBaroTCA YHUKaAllbHble MMEeHa B npouecce BBOAA, TakKne

Y35bl Ha3bIBAkOTCA aBTOMAaTUYECKN NMEHYEMbIMW.

,D,J'IFI MMEHOBAHHbLIX Yy3510B WCMOJIb3YHOTCA pasfindHble WabnoHbl MMeH,
COOTBETCTBYOLWMNE TEXHOJIOTMYECKMM TUMNAM Y3J10B. CprKTypr MMEH NMEeHOBaHHbIX

Y3510B OOJTXHbI YOOBINETBOPATL CleayLlnm Tpe6OBaHI/IFIMZ

o NCTOYHUK: <UMSA UNN agpec pacnonoXeHna> (Mpou3BOSIbHbIA TEKCT A0
40 3HakoB);
o nctoyHuk LTI otonnenus: UTMNO-<uma LTI go 15 cumeonos >;

° nctoyHuk UTM MBC: UTMM-< uma UTI go 15 cnmeonos >;

. marucTparnbHble kamepbl: TK-<Tpy cMMBOMa HOMeEpP 3HEeProMCTOYHMKA>

-<HOMep Kamepsbl 00 13 cMMBONOB>;
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o KBapTanbHble kamepbl: TK(kamepa HagsemHas YT, kamepa naBuibOH

MAB)-<Tpu cnmBosia HoOMep 3HEProucToOYHMKa>-<HOMeEp kaMmepbl 40 13 CMMBOMOB>;
° notpebutens LUTIMN otonnenus: LUTM-< uma UTIM go 15 cumeonos>;

o notpedutens LUTM MBC: UTM-< uma LTI go 15 cumBonos>;

° notpebutenb otonnenus: MNT-< nma TIN go 35 cumeonoB>;

° notpebutens BC: MT-< uma Tl go 35 cumBonos>;

. notpebutens 0606weHHbIn: MNT-< umsa Tl go 35 cumeonos>;

J HacocHble cTaHuumn: < umst HC go 40 cumBonoB>;

) y3en otBeTtBneHne: OTB-< wums OTBETBNEHMs NpucBamBaeTCs

aBTOMaTn4eCkKn no Bo3pactaHuno Ao 6 cMMBONOB>;

o y3en wusmeHeHne napametpoB: W.[1.-< wma WI npucBanBaetca

aBTOMaTM4ecKkn 00 6 CMMBOSOB>;

o y3en wuamMeHeHune pguametpa: [1EP-< wuma ysna npuceamBaeTca

aBTOMaTM4ECKN 4O 6 CMMBOSOB>;

. y3en 3arnyuika: 3Al-< nms 3arnyuwkn npmnceamBaeTCda aBTOMaTUYECKHU

[0 6 CMMBOJIOB>;
. rpynnoBon aneBaTopHbIN y3en: [BY-< uma Y go 25 cnumeonos>.

BetBn saBnswotca  rpaduyeckum  mnsobpaxeHvem  TpybonpoBogoB U

npeacTaensaoT cobolt MHOro3BEeHHbIE NTOMaHble NMHUK, COeaUHSIIOLNE Y3Nbl.

Cxema TennoceTn OTHOCUTCA K OTAENbHOMY Criow oTobpaxeHusa. Cnon

TennoceTn AernimTcd Ha criegyrumne ypoBHNU:

° MarncrtparnbHasa CETb,
° KBapTarbHasa,
° XapaKTepUCTnkn y4acTKoB.

MapannensHo [JdaHHOMY 3Tany npoBoAWNCcA 3Tan  MHAOPMALMOHHOIO
onucaHus OGBLEKTOB CUCTEMbl TEMNNOCHAOXEHUSA: WUCTOYHWKU TEennoBOW 3Hepruu,

notpebutenun, yyactkm Tennosbix ceten, LTI, ATT.
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OcCHOBOM CeMaHTUYeCcKUX AaHHbiX 00 obbekTax cucTembl TennocHabXxeHus
anaTca  6asbl AaHHbIX  3akasdMka no Harpy3kam notpebutenen, a Takke

VIH(bOpMaLI,VIFI Nno y4vyacCTKaM TernsioBbIX ceTen, UCTOYHNKaM, I'IOTpe6I/ITeJ'IFIM.

B cywectByowen 6ase [OaHHbIX 9ONEKTPOHHOM MOAENu OnucCbIBalTCS
cnenyowme nacnopTHblE XapakTePUCTUKU MO NMPUBEAEHHBbIM HUXKE TUNaMm O6BHLEKTOB
cucTembl TennocHabxeHna. CoctaB MHOpMaUUKN MO KaXAoMy TUny OOBLEKTOB Kak
HOCUT CMpaBO4YHbIA Xapaktep (Hanpumep, MaTepuan Kamepbl, 6GanaHcoBas
NPUHALMNEXHOCTb U T.4), TaKk M HeobxoouMm Ans PYHKUMOHMPOBAHUSA pacyeTHON
mMogenu. NMonHoTa 3anonHeHnsa 6a3bl AaHHbIX NO NapameTpaM 3aBUCUT OT HanMyus

MCXOOHbIX OaHHbIX Y TennocHabXaroLWwmx KOMNaHuN.

CoctaB I/IHCbOpMaLI,I/II/I no nacnopTty NCTOYHUKA.

o TemnepaTypHbI rpadouk;

) cnocob 3agaHnsa XapakTePUCTUKN UCTOYHMKA;
o COCTOSIHNE UCTOYHUKA;

) MUHMManNbHbIN Hanop;

. MakcumMarnbHbI Hanop;

. MWHUMasbHbIA pacxoa;

. MaKcuMarnbHbI pacxog;

o npu3HaK 3agaHnsa pacxoga Unu AaBrieHust B TOUKe NOANUTKY;
) AaBreHne B TOYKE NOAMUTKM;

) pacxopn Ha noAanuTKy;

o reogesnyeckas oTMeTKka B TOYKE NOANMUTKY;

. agpec pacnorioXeHus;

o OCHOBHbI€ MAcrnopTHbIE NapamMeTpsbl;

o onuncaHne NpPUHaaneXXHoCTH.

CocTtaB nHcdopmMaumm no nacnopTy y4acTKOB:
o BbIOOpP TMNa yyacTka (CUMMETPUYHbBIN, NoAaoLWwmi, obpaTHbIRN);

. AJVHA;

22401.0M-1NCT.003.000 31



OBOCHOBbIBAIOLLME MATEPWAJIbI K CXEME TEMNOCHABXEHWUA TOPOLA HUXHEIO HOBrOPOJA HA NEPUOA A0 2030 FOJA
(AKTYANU3ALIAA HA 2022 rof)
MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

° YCIOBHbIVN ANnamMeTp;

o TOMLWMHA CTEHKM;

o maTtepuan Tpybsbl;

o rog, NpoKnagku;

o LLIEpPOXOBaTOCTb;

o cnoco® pacyéTta conpoTuBreHus (4epe3 KOIPMPULMEHT MECTHbIX

notepb, 4Yepes KOIPPUUMEHT MECTHbIX COMNPOTUBNEHUN, HenocpeacTBEHHOE

3agaHue);

. cnocob 3agaHus KO3 MMUMEHTOB MECTHbIX MOTEPb WM  MECTHbIX
COMNPOTUBIEHUN;

° cnocob onpegeneHuss  BHYTpeHHero  guametpa (no  [OCT,

HenocpeacTBEHHbIN BBOA);

o Tvnbl FOCToB Ha TpybonpoBoabl;
o TMN NpPoKnagku (Hag3emMHas, nog3eMHasi, nogsanbHas);
o TN NoA3eMHON Npoknaaky (beckaHarnbHas, B HENPOXOAHbIX KaHanax, B

NoNynpOXOAHbIX KaHanax, B MPOXOAHbIX KaHanax);
. BW[, TEMMNOBOW U30MNALMMN.

CoctaB MHopmaumm no nacnopTy noTpedbuTenei:

. Ko abOHEeHTa;
. nms aboHeHTa;
. HasHayeHne noTpebutens (kunole nomeweHnsa, XXKX, petckune

[AOLLKOSIbHbIE (LUKOSbHBIE) YYPEXAEHWS, YYpEXOEHUS, MPOMbILLIIEHHbIE, NpoYee, C/X,
CBSA3b, CTPOUTENBLCTBO, TpaHCnopT u cBa3b, TCXK n YK, YXKI, bonbHuua, PoannbHbin

AOM, OEeTCKMI cag, WKoNa, rOCTUHULbI, Mara3uHbl);
. KONMYeCTBO 30aHUMN;
. agpec;
. Tennoson nyHKT (LTI, UTI);

° kog LUTIT;
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. cnocob 3agaHusa Harpysku OTOmMMeHns (JOrOBOPHAA,

DOAKTUYECKAA, OTCYTCTBYET, MO OBEBLEMY 30AHUN);

° cxema npucoeguHeHus otonnenus (BABUCUMAA, HESABUCUMAA,
HACOCHAZRA);

o AOroBOpHas Harpyska OTOMMEeHUs;
o hakTnyeckasn Harpyska OTOMneHus;
o cnoco6 3agaHums  Harpy3km [BC  (cpegHss,,  MakcumanbHas,

OTCYTCTBYET, MO YNCNY XUTENEN);
. cuctema TennocHabtxeHusa (OTKPbITAA, 3AKPbLITASA);

. cxema [BC no 3akpbiton cxeme (MOCJIEOOBATEJIbHAA,
MAPAJTNENBbHAA, CMEWAHHARA);

. cxema [BC no otkpeitom cxeme (BE3 UUPKYNAUUN, C
LINPKYNALUNEN);

o AoroBopHas Harpyska [[BC;
° drakTnyeckas Harpyska BC;
. cnocob 3agaHus Harpy3ku BEHTUNALUN (OTCYTCTBYET,

OAKTUHECKAA, JOrOBOPHASA);

. [I0rOBOPHAsN Harpyska BEHTUNSAUMM;
. haKkTnyeckasn Harpyska BEHTUNALMMK;
. crnocob 3agaHus Harpysku TEXHOMOormm (JOMOBOPHAA,

OAKTUHECKAA, OTCYTCTBYET);

. TemMnepaTypHbIN rpaduk;

° AvamMeTp rofioBHOM gmnadpparmel,

o KO3hPpULUMEHT NogMeLLMBaHUS 3neBaTopa;

o AnameTp conna aneesartopa;

o HOMep aneBaTopa;

o anameTp anadparMmbl Ha OTONNEHNE;

° AnameTp aunadparmbl Ha nogorpesartenu BC;
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o anameTp guadparmbl Ha BEHTUMALMIO;

o AnameTp conna aneesaTopa;

o AnameTp nognopHon anadparvbl,

o anameTp guadparmbl Ha LMPKYNAUnn;

o anameTp guadoparmbl nognopa ansg uupKynauum;

o noTepu Hanopa B CUCTEME OTOMNMEHMS;

o noTepu Hanopa B CUCTEME BEHTUNALMY;

. noTepun Hanopa B CUCTEME LMPKYIALNN

o crnocob 3agaHua nognopHon auadpparmel (Mo 3ag. noTepe Hanopa,

ABTOMaTMyecku, He paccunTbiBaTh);
o noTepu Hanopa B NO4MNOPHON Anadparve;
) pacrnonaraemMbiii Hanop BO BTOPOM KOHTYpeE.
CoctaB nHopmaLmm No NacnopTy Kamep:
) MECTO pacnonoXxeHus (Npoesxas 4yacTb, TpOTyap, ra3oH, o4 MOCTOM);

o Martepuvan konogua/kamepsbl (KUPIAY, KEJIESOBETOH,
HEMW3BECTEH, MOHOINT, COCTOUT W3 BIJIIOKOB, KEPAMUWYECKUE,
MAHEJIbHBIE);

. AnNuHa (anameTp);

) LUMPWUHA;

. rnybuHa konoaua/ BbICOTa KaMepbl;
o TONLLNHA CTEHKN;

o KOHCTpYyKuma nepekpbitua kamepbl (HEM3BECTHO, OTCYTCTBYET,

° KONMM4ecCTBO JIHOKOB,

° Bug cnycka B konogey (CTYINEHW, CKOBbl, OTCYTCTBYET,
CTPEMAHKA);

° reoge3nyeckad oTMeTKa,
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. cTapoe HaMMeHoBaHue Kamepbl/konoaua;

. cocTtosiHne konopua/kamepbl (WCMPABEH, PA3PYLLUEH, 3ATOIMJIEH,
3ABAJIEH, HEM3BECTHO);

. Hann4ne rmgpon3ondaunin, royHToBbIX BOA,

. Bua ApeHaxa (HET, BbITOBAA KAHAJIIM3ALUWA, JIMBHEBAA
KAHATNN3ALWA, HA PEJTIBE®);

° cnoco6 wuamepenua pasneHus (OTCYTCTBYET, UWEPE3 BEHTWIIb,
YEPES3 KPAH, HYEPES NI, HEPE3 WTYLEP, YEPE3 3AOBWXKY).

CoctaB nHdopmaLmm nNo NacnopTy HACOCHbLIX CTaHLMNA:

. ™n HaCcOCHOM cTaHumun (MOOAKOLLAA, OBPATHAA,
CMECUTENBbHAA, perynaTtop aaBneHus);

o WHBEHTAPHbIN HOMEP;

) KONMMYECTBO M HOMEpPA HAaCOCHbIX arperaTos;

. MapKu HaCOCHbIX arperaTos;

) drakTU4eckmin AnamMmeTp HaCOCHbIX arperaTos;

. dakTnyeckme 060poTbl HACOCHbIX arperatoB (06/MUH);

° MOLLHOCTb anekTpoasuratens (kBT);

. HanpskeHne anektpoasurarens (B);

. COCTOsIHME HacocHbix arperatoB (PesepB, Pabota, Pemont, ABP,
PerynupoBaHue);

) cnocob perynupoBaHusi (opoccenupoBaHHME Ha BbIXO4HOM BOAOBOAE,
peunpKynauuns);

) VN perynaTtopa (aaBneHus oo cebs, naBneHust nocne cebs, pacxoaa,

[laBneHns B ApYyrom yane nocre ce6s, AaBneHus B ApYrom y3sne Ao cebs);

. anameTp perynaropa;
. ycTaBKa perynsatopa;
. COMpPOTUBIEHME perynaTopa.
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Takum obpasom, pesynbTaToM AdaHHOW paboTbl SABRSETCA co3faHue
9NEKTPOHHOM MOLENWN CUCTEMbI TENNOCHABXeHMs MyHULMNanbHOro obpasoBaHus
«lopog HwxHun Hosropoa» ot nctodHunkoB Tenna AO «TennoaHepro» B cpencreax
UIrC «Tennol pad»:

° BbIMNOJIHEHA rpacbvlquKaﬂ NnpunBA3Ka 00BbeKTOB cucrtem
TennocHabxeHus K nnaHy ropoga, BKrw4Yad WUCTOYHUKA TennoBou SHEPrnn,

TennoBble CeTn, TeENJIOBble KaMepbl, HACOCHblE CTaHUWUMN, I'IOTpe6VITeJ'Iel7I;

. onucaHa Tononornyeckas CBSI3HOCTb 06bekToB cucTem
TenrocHabXeHnst MyTeM OMUCaHWUS TMOPABIIMYECKOM CTPYKTYpbl BCEX OCHOBHbIX

y31oB Moaenu (CTPYKTypbl TENSOBbLIX KAMep, CTPYKTYpPbl Y3r10B BPe3KW);

. npoBefeHa nacrnopTu3aums UCTOYHUKOB Tenna, Y4YacTKOB TEMMOBbIX
ceteli M notpebutenerr no OCHOBHbIM MapameTpam, HeobGxoauMbIM  Ans

MOZENMPOBaHNS TMAPaBNYECKUX PEXMMOB paboThl CUCTEM TensIoCHabXeHMsI.

Mo okOHYaHMKO p[aHHOro 9aTtana paboT 6bina  BbINOMHEHA nNpoBepka
9NEKTPOHHbLIX MoAenen cucteMbl TennocHabxeHuss Ha npeagMeT MOMHOTbI WU
KOPPEKTHOCTU 3aHEeCEeHHOW MHGopMaumm No obbekTaM CUCTEMbI TENNOCHabXeHnsa B
UIC «Tennolpach» pnOnsa pelweHna 3agady  MoOOENMPOBaAHUA  rMapaBriNYEeCKnX

PEXNMOB.

MHCprMeHTapMeM Ansi aHanusa W BbisiBieHUs1 owuboK BO BBEAEHHbIX
NCXOAHbIX OaHHbIX ABNANIMCb CreHEPUPOBAHHbIE OTYETbI 06 obbekTax n3 cosgaHHom

0a3bl JaHHbIX:

. y3Ibl C HE BBEAEHHOWN BHYTPEHHEN CTPYKTYPOW;

o y3nbl-noTpebutenu 6e3 onnucaHHbIX pearbHbIX NoTpebutenen;
J y3nbl 6e3 reogesnyecknx OTMETOK;

o OTYyeT 0 noTpebutensx;

o OTYeT 0 Kamepax (MacnopTU3NPOBAHHbIX);

o oT4yeT 06 y4acTkax (nacnopTU3nMpoBaHHbIX);

o y4yacTkm 6e3 nacnopTos;

o oT4yeT 06 NcTovHMKax (NacnopTU3NPOBAHHBIX).
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B pesynbtate paboTbl co3gaHa  9NeKTpOHHas  MoAenb  CUCTEMb
TennocHabxeHnsa, n Bu3yaribHOe OTOOpaXeHne CTPYKTYpbl TEMNSOBbIX cCeTen OoT
koTenbHbIX AO «TennoaHepro» npeacrtaBneHo Ha pucyHkax 4.2-4.10 (HecKombKo

KOTeNbHbIX AN NpuMepa).

KooTHYSRSKAR Y.

EpWETHa A ¥

KOoTHUSRSKAR Y.

PucyHok 4.2 - BuszyanbHoe oTo6paxeHue CTPYKTYpbI TenmnoBbIx ceTeit oT KotensHoit Kames
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OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TENNOCHABXEHWA TOPOOA HUXXHEFO HOBFrOPOOA HA MEPUOA A0 2030 FOJA
(AKTYANU3ALIMA HA 2022 FOf1)
[MABA 3. «JNIEKTPOHHAA MOJENb CUCTEMbI TENNOCHABXEHUA»

BusyanbHoe oTob6paxeHue CTPYKTypbl TennoBbix ceteit oT KotenbHon «C6epb6aHk» BMK Ne1 u
Ne2

PucyHok 4.4 - BuzyanbHoe oToGpaxeHne CTPYKTYpbl TENNoBbIX ceTen oT KoTenbHoM AHKYAMHOBCKOE LLOCCE,
24
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(AKTYANU3ALIMA HA 2022 FOf1)
[MABA 3. «JNIEKTPOHHAA MOJENb CUCTEMbI TENNOCHABXEHUA»

PucyHok 4.5 - BuzyanbHoe oTo6paxeHue CTPYKTYpbI TennoBbIx ceTeil oT KoTenbHoit AHKYAMHOBCKOE Luocce,
36
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(AKTYANU3ALIAA HA 2022 rof)
MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

TU METPO

PucyHok 4.6 - BusyanbHoe oToGpaxkeHue CTpYKTypbl TensnoBbix ceten oT KotenbHon BekeToBa, 13
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PucyHok 4.7 - BusyanbHoe oTo6paxeHue CTpyKTypbl TennoBbIX ceTen oT KotenbHon 6ynbBap Mupa, 4a
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(AKTYANU3ALIAA HA 2022 rof)
MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

Banous, 11,13 15

2,

Pl

PucyHok 4.9 - BusyanbHoe oTo6paxeHue CTpyKTypbl TensoBbIx ceTer oT KotenbHoM rp.3. Kupos, 11, 13
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OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TENNOCHABXEHWA TOPOOA HUXXHEFO HOBFrOPOOA HA MEPUOA A0 2030 FOJA
(AKTYANU3ALIMA HA 2022 FOf1)
[MABA 3. «JNIEKTPOHHAA MOJENb CUCTEMbI TENNOCHABXEHUA»

PucyHok 4.10 - BusyanbHoe oTo6paxeHune CTPYKTypbl TennoBbIx ceTen oT KotenbHow rp.s. NepoeB np, 37, 41

XapakTepucTukn y4yacTkoB TpybOnNpoBOAOB OT 3HEProMcCTOMHUMKOB ropoja
HwkHun Hosropoa npeacraBneHa B AokymeHTe [naBa 1. O6ocHoBbiBatoLme
mMaTtepuansl. CyulecTBylouiee MNonoxeHne B cepe nNpousBoOACTBa, Nepegadn u
noTpebneHna TennoBOoW SHeprMm Ons uenen TennocHabxkeHus. [NpunoxeHue 2.

Tennosble ceTn ropoaa.

4.2 OnucaHue TononorMYeckom CBA3HOCTU OO0 BEeKTOB CUCTeMbl

TennocHabXxxeHus

OnucaHne TOMOJOMMYECKON CBA3HOCTU MpeacTaBnseT coboW  onucaHue
rMOpPaBfNYEcKOr CTPYKTYpbl Y3MOB CUCTEMbI TEMNOCHAGXeHUs (KOMNeKTopos,
TENMOoBbIX KAMEP, CMOTPOBbLIX KonoAues). B peaynbTaTte BbINONHEHMS AaHHOMO 3Tana
paboT cosgaHa rugpaBnMyeckas MoAenb CUCTEMbl TEMNOCHAGXEHNS, OTpaatoLas
CYLLECTBYIOLLIEE  TOSIOXKEHME  CUCTEMbl  TEMMOCHAOXEHUs  MyHMUMNAanbHOro

obpasoBaHuna «lopog HwxHMn HoBropoay.

MoopoGHO anropuTM OMNUCAHWUS  TOMOJIOMYECKOM CBSIBHOCTM OOBLEKTOB

npeacTtasneH B AokymeHTe [naBa 3. O60CHOBbIBatoLWME MaTepuanbl. JNEeKTPOHHas
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OBOCHOBbIBAIOLLME MATEPWAJIbI K CXEME TEMNOCHABXEHWUA TOPOLA HUXHEIO HOBrOPOJA HA NEPUOA A0 2030 FOJA
(AKTYANU3ALIAA HA 2022 rof)
MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

Mogenb cuctembl TennocHabxeHust ropoga. [punoxenne 1. WHCTpykuus

nons3osartens (UIFC «Tennol pad»).

4.3 Otnapka v KanmbpoBKa 3NeKTPOHHOM Moaenu

B paMKax OaHHOro atana ObINn BbIMOSHEHBI:

° oTnagka pa6OTbI pac4eTHbIX MaTeéMaTU4eCKnUX Mo,u,yne|7| nyTem

BbISIBITIEHNS OLLUMOOK B UCXOAHBIX OaHHbIX;

. KanMbpoBka MOLENM C LEeNblo AOCTMXKEHUS COOTBETCTBUS PACHETHbIX
napameTpoB MoAaenn hakTU4eckMm napameTpam B OonpeaerieHHbIX penepHbIX y3nax
cMCTeMbI TennocHabxeHust (pacxodbl, AaBNeHWA BoAbl B MoAatolMX M 0OpaTHbIX
TpyOonpoBogax CUCTEMblI TEMMOCHAOXeHNs ONsi ONpPeAeneHHbIX pPacyeTHbIX
pexnmoB). PenepHble y3nbl (MCTOYHUK TEMNOBOW SHEPruKn, Tennosasi kamepa, LTI)
BblOMpanucb ONs KaXaon CUCTEMbl TENMOCHAOXEHMS UCXOAS U3 Hann4uusi OaHHbIX,

npenocrtaBlieHHbIX 3akas4unkom.

Ha aTtane oTnagku anekTpoHHOW MoAenu Obin NpoBeAeH aHanuM3 MOSHOTbI
BHECEHHbIX WCXOAHbIX AaHHbIX. VIHCTpymMeHTapvem AN aHanMsa W BbiSIBNEHUS
OLWMOOK BO BBEAEHHbIX UCXOAHbLIX AaHHbIX ABMAKTCA CreHepupoBaHHble OTYeTbl 00

obbekTax n3 cosgaHHon 6asbl JaHHbIX (PUCYHOK 4.11):

o y3nbl C He BBEAEHHOW BHYTPEHHEN CTPYKTYPOW;

. y3nbl-noTpebutenn 6e3 onncaHHbIX pearnbHbIX NoTpebutenen;
o y3nbl 6e3 reoge3nyecknx OTMEeTOK;

. OTYeT 0 noTpedbutensx;

. OTYeT 0 Kamepax (MacnopTU3NPOBAHHbIX);

o oTyeT 00 yyacTkax (nacnopTU3NpPOBaHHbIX);

. y4yacTkm 6e3 nacnopTos;

o oT4yeT 00 NCTOYHMKAX (MacnoOPTU3NPOBAHHBIX).
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MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

e N T i

Bribop mokymenTa w3 cnucka

i KAPAKTEPUCTUKM HACOCOB. CnpaBoyHuK -
-~ [lepedeHt y4acTKOB NO ro4y PemMoHTa H3onAuuK

PacueTHele NapaMeTpel YYACTKOB NO 3AMWHWCTPATUEHOMY paROHY

W PacuyeTHele napameTpel YYacTKOB NO 3KCNNYaTHRYHLWemy pafoHy

iy PACUETHRIE NAPAMETPEl YYACTKOB No ropofy (rp.obn)

OTYeT no ncTouHUKam

OTYET NO KOHTPONBHLIM TOUKAM (KaMepam) No KOMNOHEHTE

-~ Kamepel No KomMnoHeHTe. 3anopHan apmarypa

OTYET No MCTOUHUKAM No 0BbEMy W NPOTAXEHHOCTH CETER

w# ypHan kamep. MNacnopra kamep.

~aigd RYpHAN kamep. MNacnopta 3a8BNKEK.

OTYET Mo NPWHAANEXHOCTY YPOBHAM rpapmyeckix obbexktoe (ropoa) l
OTUET NoO NPWHAANEXHOCTY YPOBHAM rpadmuyecknx obbekToB (TennoceTs)
OTueT no Harpyakam notpebutenei (aboHeHTOB) No KOMNOHEHTE

Otuet no Harpy3kam notpebuTenei (aboHeHToB) l
i TEXHWYECKWE XapakTepUCTHKN YYACTKOB TENNOBLIX CETell N0 KOMMNOHEHTE

Oneparopbl MoBUNEHOA cBR3N. Pasamel eHie

W Yankel © oneparopami MoBUNEHOR cBA3N

~aigd V30BpaxeHua yuacTkoB Bea yuacTkoB

MepcnekrveHan aactpoika TY

TexXHWUECKNE XAPaKTEPUCTUKY YYACTKOE TENNOBLIX CETER ¢ rpatiMkom W faBNeHHAMW N0 KOMMNOHEHTE
i TEXHWYECKNE XapaKTepUCTUEN YYACTKOE TENNOBLIX CETER No rogy Npoknaskn

- (B OTusTel BAONL MyTH

7B Cnpagkun

- B Tennosele noTepn

7Bl Otkniovenna

| £
£
£
£
=B INokanuaauwa. OTyeTwl
=B TemneparypHele rpafukm
£
IZ]--- [okymeHTEl No Hanagke
E

m

THE] MoBpexaeHnA
- [B] OTuetl 0f 06bekTax HEABIKUMOCTH pis

Hobaeute | HobaeuTe BCe

DopMUpyeMEle LOKYMEHTEI

| Yo anuTs | OTmena |

[~ Mpatmueckan obnacts

PucyHok 4.11 - BapuaHTtbl oT4eTOB, hopMUpPyeMbIX NPpU paboTe B INEKTPOHHOW MOAENn

KanubpoBka mogenun - npouecc uaeHTUUKauMm w TOHKOW HACTPOWKM
HabopPOB WCXOOHLIX OaHHbIX TakuM obpasom, 4Tobbl obGecneunTb MakcMmanbHoe
NpubnmxeHne pesynbTaToB rMApPaBINYECKOro pacyeTa K (pakTMyeckum napameTtpam
B ONpeeNieHHbIX penepHbIX y3rax CUCTeMbl TennocHabxenuda. [Ona opraHusauum
npouecca kanubposkn OM BbIOMpalOTCS penepHble y3nbl B KaX4oW M3 CUCTEM
TEennocHabXeHns, Takme Kak: BbIBOAHOW KOMMNEKTOP Ha WCTOYHMKE, TEennoBble

KamMepbl, HACOCHble CTaHUWK, MO KOTOPbIM UMETCA (baKTVI“IeCKVIe AJaHHble No
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MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

pacxogam TennoHocuTenAa n pacnoliaraéMbiM Hanopam 3a nepumopn, Korga pacxoibl
TennoHocutensa ObiNM  MakCcUMarnbHO I'IpI/I6J'II/I)KeHbI K HOMUWHanbHbIM. [ns
KaJ'II/I6pOBKI/I co3gaHHOM mMoaenu NCNonb3yroT G6onbLon Ha6op BCTPOEHHbIX

WNHCTPYMEHTapUEB.

OpHUM M3 He3aMeHWMbIX WHCTPYMEHTOB Mpu KanumbpoBKe ruapaBrivyeckon
Modenu TEMnoBOM CeTM SBMSIETCA MNbe30MEeTPUYEecKUin  rpaduk, MOCKONbKY
rpacmyeckas MHTepnpeTaunsi TMapaBrMyYecKkoro pexmnma no3BosnsieT OA4HOBPEMEHHO
Ka4eCTBEHHO M KONMYECTBEHHO OLIEHUTb MOMpaBKK, KOTOpble HEOBXOAMMO BHECTU B
pacyeTHylo Moaenb, YTobbl oHa Hanbonee agekBaTHO NoBTopsina "rMapaBnMyeckoe

nosegeHne" peansHOM TENSIOBOW CETU B AKCMyaTaUnn.

Takke Ons BbINOMHEHUST KANMOPOBKN UCMOMb3YHOT CrEHEPUPOBAHHbBIE OTYETbI
n cnpaBkn 06 obbekTax M3 co3gaHHOM 06asbl [aHHbIX, a Takke rpaduyeckoe

npeacrtasrieHne napameTpoB TEMNITOHOCUTENA:

. pacyeTHble NapamMeTpbl y4acTKOB (AaHHbIN OTYeT, NpeacTaBfeHHbI B
TabnuyHoM BuMAe, NO3BOMSIET BbIMNOMHWUTL aHanNu3 rMApaBnMYECKOro pacyeTa Bcew

CUCTEeMbI TEMNNTOCHAbXeHns oT onpepneneHHoro I/ICTO'-IHVIKa);

. pesynbTaTbl FMAPaBNNYECKOrOo pacyeTa MO YyyacTkam BAOOMNb MyTK
(DaHHbIM OTYeT, npeacTaBfeHHbIn B TabnMMYHOM BUAE, MO3BOMSET BbINOMHUTD
aHanus3 rmapaBnMYeckoro pacyeta CUCTEMbl TeNNocHabXeHuUsl BOOMNb BblAENEHHOro

nyTn);
. crnpaBka o notpebutene (Harpysku, ApocceribHble YCTPONCTBA);

. rMapaBnuyeckasl cnpaBka O noTpebuTene (QaHHbI OTYET NO3BONSET

npoaHanuanpoBaTb MMapaBnNMYeckme napameTpbl MO KOHKPETHOMY NOTPebUTeno);

. "rmgpaBnuyeckas packpacka» ceTu (daHHbIA  pexuMm Mno3BonseT
pasHbIMX UBeTaMW BblOENIUTb BKMIOYEHHbIE, OTKITHOYEHHbIE U TYMNUKOBbIE YYaCTKu

TENnoBbIX ceTeEN);

° cneunarnbHble pacCKpacKu TENNOBOM CETU MO 3HAYEHUSM pa3rinyHbIX
XapaKTepUCTUK rmapasrindeckoro pexnma (ﬂ,aHHbIe PEXNMbBI no3BONAT
aHannm3npoBaTtb BCHO CUCTEMY TennocHabXxeHns no HEKOTOpPpbIM MapamMeTpam,

HanpuMmep, CKOPOCTU, AuameTpam);

° rpanquCKme BblOoereHnA (Bblﬂ,eﬂeHI/IFl LBETOM MMM MHbIM CNocobom

y31noB U/uUnm y4acTkoB TENSOBOW CETU BOAOMb MYyTW);
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MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

. paccTaHOBKa Ha CXeMe  TEennoBOW  CeTW  3HAYKOB-CTPENOK,
yKasblBalOLMX HanpaBneHve ABWXKEHUS TENNOHOCMTENs MO nodawowen wunm
obpaTHo Mmaructpanu (OaHHbIA pPeXum MO3BOMSET aHanM3npoBaTb [OBWKEHWE

TENNOHOCUTENS NO nogatoLen nnm obpaTtHon marnctpanm);

. NoAMNUCb Ha CXeMe TENSIOBOW CETU 3HAYEHUN pacxoaoB Mo ydactkam um

AaBIieHNN B y3rax ceTu.

MapannenbHo paboTe C BbILWEONUCAHHbIM WHCTPYMEHTapueM MpoBOANTCS
KOPPEKTUPOBKA  M3HA4YanbHO  BBEOEHHbIX  OaHHbIX MO  LUEPOXOBATOCTU
TPybONpoBOAOB, 3HAYEHWUSIM MECTHbIX COMPOTUBIIEHWA M MP. C LENbl Mony4YeHns
MaKCMMarbHOrO COOTBETCTBUS NMapaMeTpOB pacyYeTHOW MoAenu C akTUYecKumm
napameTpamn cuctem TennocHabxeHus. MNpouecc KanMbpoBKW - OOUH M3 CaMblX
CMOXHbIX MPOLECCOB MpU pas3paboTke MOAENnU, B KaXAoM OTAENbHOM criyyae
NMPOU3BOANUTCS C MOMOLLBI Pa3fMYHbIX (PYHKLUUA CUCTEMbI, OMUCaHWE KOTOPbIX He
SIBNSieTCs LUenblo AaHHoro otyeta. bonee getanbHO No waram 3TOT npouecc byaet

npengcrtasrieH nosfib3oBaTtesidaM CUCTEMbI B npouecce o6yquV|;|.

HaHHas cocTtaBnswowas pabotel (oTrnagka M kKanvbpoBka) BbINONHANACH
nocne 3aBeplLUeHUss OnucaHWs TensnoBbIX ceTel U TennoceTeBbiX OOBLEKTOB B

GﬂeKTPOHHOVI MOOEenNn CUCTEMbI TEMNSTOCHAOXEHMA.
Paspa60TaHHaﬂ SNEeKTPpOHHaA MOoAdeJib  ucnosfb3oBajiaCb B KadecTBe
OCHOBHOIoO WHCTPpYMEHTapuda nns paspa60TKM cueHapueB pa3BuUTnAa CUCTEMbI

TennocHabxeHns MyHuumnansHoro obpasosaHus «fopog HmxHUM Hosropoa» .

4.4 MopgenupoBaHue nepcrneKTMBHbIX BapUaHTOB pPa3BUTUSA

CUcCTeMbl TennocHabxeHuna

MogenupoBaHue NepcrnekTUBHbIX BApUaHTOB Pa3BUTUSI CUCTEMbI TEMNOCHAGXeEHMS
(CTPOUTENBCTBO HOBbIX W PEKOHCTPYKUMSI CYLLECTBYHOLUMX WCTOYHUKOB TEMIOBOM
3Heprun, nepepacrpeneneHe TENMOBbIX HArpy3ok MeXxay UCTOMHUKaMK, onpeaeneHme
BO3MOXXHOCTW MOAKIIOYEHMSI HOBbIX MOTPEOUTENEN TEennoBoW 3HEepruun, onpenerneHne
oNnTUMarbHbIX BapPUaHTOB KA4YeCTBEHHOIO M HafeXHoro obecneyeHus TennoBoit

9HEeprven HoBbIx NnoTpebutenen n T.4.) OCYyLLECTBNSETCA Yepe3 MexaHu3M co3gaHus U
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OBOCHOBbIBAIOLLME MATEPWAJIbI K CXEME TEMNOCHABXEHWUA TOPOLA HUXHEIO HOBrOPOJA HA NEPUOA A0 2030 FOJA
(AKTYANU3ALIAA HA 2022 rof)
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aAMVHUCTPUPOBaHNSA crieupmanbHbIX "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KITOHUPYEMbIX
N3 OCHOBHOWM (KOHTPOSbHOM) Gasbl AaHHbIX OMUCaHUSA TEMSOBOW CETW, Ha KOTOPbIX
MOXHO nNpou3BOaUTb ntobble MaHunynsauum 6e3 pucka WCKasUTb WK NOBPeauTb
KOHTPOmbHYO 6a3y.

B pesynbtaTte paspaboTkm nepcnektuBHbiX BapnaHtoB B AM UC «Tennol pad»
npeacTaBneHbl MogenbHble 6a3bl C Y4eTOM NEPCNEKTUBHBIX Harpy3oK, NiaHMpyeMbiX K
MOAKIMOYEHMIO, COOTBETCTBEHHO, K 2025 r., 2030 roay.

B pacuyeTHbIXx Basax co3gaHbl NepcnekTuBHble 0000 EeHHbIE NoTpedbuTenn Tenna
NO NepcnekTMBHbBIM NSOLWAaAsaM 3aCTPOMKU U CXeMaM OCBOEHMUS TEpPUTOPUIA ropoaa.

PesynbTaTbl rugpaBnmMyeckux pacyeToB, BbIMOSIHEHHbLIX B MEepPCrneKkTUBHbIX Basax,
npeacrtasneHbl B [Nase 4. [NpegnoxeHns no CTPOUTENBCTBY W PEKOHCTPYKUMN TENSOBbLIX
ceTen N CoopyXeHnn Ha Hux. MNpunoxeHune 1. PesynbTatbl rmapaBnnyeckux pacyeToB
(NporHo3upyemoe MepcrnekTMBHOE COCTOSIHUE CUCTEM TernfioCHabXeHnss C  y4eToMm

peanunsaunmn MeporlpVIFITVIVI CXeMbl TeI'IJ'IOCHa6)KeHI/IFI).
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5 3A0AYM, PEWAEMbBIE HA BA3E 3JIEKTPOHHOM MOQOENMU
CUCTEMbDI TENMNOCHABXEHUA MYHULUMUNAJIBHOIO
OBPA30BAHMUA «FOPOQ HMKHUX HOBIrorPoa»

OcCHOBHbIMMK LENaAMU npun co3gaHnm AAHHOW CUCTEMBI BbINK:

° nosbilleHne SCI)Q)GKTVIBHOCTVI VIH(*)OpMaLlI/IOHHOFO obecneyeHns
npoueccoB nNPUHATUA peLIJeHVIVI B obnactm TeKylwero (byHKLI,I/IOHMpOBaHVIFI n
nepcrneKkTnBHOro pa3BnTnA CUCTEMDbI TennocHabxeHns MyHUUMnNarnbHOro

obpasoBaHua «lfopog HwxHMn HoBropoay;

° npoBeneHmne €4NHOMN NOMINTUKKN B opraHnsauunnm TeKyUJ,eI7I OeATesIbHOCTU
I'Ipeﬂ,l'lpVIFITVIVI n B MNEepCrnekKtTMmBHOM pa3BnUTUN BCEN CUCTEMbI TensocHabxeHns

MyHMuunanbHoro obpasoBaHunsa «lFopog HmxHun HoBropoay;

. obecneyeHune yCTOWYMBOIO rpagoCTPOUTENBHOMO pasBUTUS

MyHMuunanbHoro obpasoBaHunsa «lFopog HmxHun HoBropoay;

° paspa60TKa mMep and noBbILLIEHNA HaaeXHOCTH CUCTEMbI

TennocHabxeHns MyHuumnansHoro obpasosaHus «lropoa HwxHuM Hosropoa»

. MUHUMN3aUnNAaA BEPOATHOCTU BO3HUKHOBEHWUA aBapVIIZHbIX CI/ITyaLl,I/IIZ B

cucTeme TensIocHabKeHus;

° cosgaHne eauHon MHgopMauMoHHOM nnatdopmbl onsa obecnedeHus

MOHUTOPUHIA pa3BUTUA.
B vactu peeHna KOHKPETHbLIX 3adauy HeobxoaAnMOo BbIAENUTb cnegywwme:

) MOHUTOPWUHI  Pas3BUTMUS CXEMbl TennocHabXeHnst MyHUUMnanbHOro
obpasoBaHuna «lopog HwxHun HoBropoa» Ha 6ase mogenbHbix 6a3 No Kaxxgomy m3s

cLieHapueB pasBUTUS;

. moaennposaHmne n aHanma Bapu1aHTOB pa3BnTUA CUCTEMDI
TennocHabxeHns (no,u,Kmoqume HOBbIX n0Tpe6|/|Tene|7| K cyuwiecTBywowium cnctemam
TennocHabxeHus, CTPOUTENTbCTBO HOBbIX MCTOYHUKOB 3HepI'OCHa6)KeHVIFI,

MOAENMpPoBaHMe 30H X OEWCTBUSA 1 Np.);

o dopMupoBaHue  nporpamm MeponpusatTui  ans peanu3aunu

paspaboTaHHbIX BapuMaHTOB pPas3BUMTUS (Mporpamm HOBOFO CTpoMTenbCcTBa WU
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PEKOHCTPYKUMM  TEMNOCETEBOr0  XO3S1MCTBA), WNn  aHanua  nporpamm,

npegcrtaBlieHHbIX TennocHabXxamwumm opraHn3aunamum;

. aHanu3 CropHbIX BOMPOCOB MO CHSATUIO «OBPEMEeHeHWU» Npu Bblgade
TY Ha nogknoveHne TennocHabXawwmmMm opraHusaumsMym (Hanpumep, aHanus

Ll,eJ'IeCOO6p83HOCTI/I nepexknagkm niin HoBoro CTpounTesibCTea TernioBbIiX CeTeVI).

B panbHenwem, npu BHeApPEeHWW AOaHHOrO nporpaMmMHoOro obecneyeHus B
TennocHabxarowwme NpeanpusaTis, BO3MOXHO Ha eanHoW nnatdopme opraHnM3oBaTb
APMbI ocHOBHbIX cnyx6, Takux kak: MTO, cnyxbbl pexumoB, cnyxbbl Hanagkw,
Cny>X0bl NepCnekTUBHOIO pasBUTUSA, AUCMNETYEPCKUX Cryxb, cnyx6 akcnnyataumm u

peMOHTa TenJj10BbIX ceten n 1.4.

B kayectBe npumepa, HuXe nNpuBEdEHbl BO3MOXHble  BapuaHTbl
MCMNONb30BaHUS AaHHOro NPorpamMMHOro obecrneyeHnst nogpasaeneHnsiMmM OgHoro U3
TennocHabXxalLWwmx NPeanpusaTUin, kyaa obiro NPOBEAEHO aHarorMyHoe BHeOpeEHME.
OpHako, HeOBXOAMMO YYUTbIBaTb, YTO (DYHKUMM U pellaemble 3agadv B TeX UMK

MHbIX Noapa3geneHnax B KaXxgomMm KOHKPETHOM npeanpuATun MoryTt oTiindaTbCA.

NMpoun3BoaCTBEHHO-TEXHMUYECKUN oTaen
o rpadouyeckoe npeacraBfieHNe CXeMbl TEMSIOBOW CETU C MPUBSA3KOM K

nnaHy ropoaa;

. nacrnopTusauus TEnnoBoM ceTu U obopyaoBaHUsl, co3daHue U

oTobpaxeHne CXeMm y3roB U y4aCTKOB;

. dopmupoBaHme ob6006LLEHHON CNpPaBOYHON MHPOPMaLMK MO 3a4aHHbIM

KpUTEpUsiM, cneumanbHbiX OTYETOB O NapamMeTpax U pexmmMax TENoBON ceTu;

. aHanM3 oO6bEeKTOB C 3aAaHHbIMW CBOMCTBaMU (PEMOHT, YyXol GanaHc,

Kamepbl C 3agaHHbIM 060pyaoBaHNEM U T.1.).

Cnyx6a peXXmmoB 1 Hanagku

. pa3paboTka rmapaBnMYECKUX PEXMMOB TEMMOBbLIX CETEN;

. dopMMpoBaHMe OTYETOB MO HanadoyHbiM pacdeTam noTpebuTtenei

(pacyeT OuaMeTpOoB CYXatoLMX YCTPOWCTB);
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o HanagouYHbIA pacyeT Npy NOAKMIYEHUN HOBbIX NOTpebuTenen (pacyet

ANamMeTpoB CyXatoLnX YCTPOUCTB);

. MOZENMpPOBaHNE  MEPEKIYEeHUA  3amnopHo  apmaTypbl  Mpu

dopmMmpoBaHum rpadomka PEMOHTOB.

OTaen akcnnyaTauuMm U peMoHTa

. dopMMpoBaHMe OT4YETOB, TabNMYHbIX W rpadU4ecknx CrnpaBoK U

BbIGOPOK MO pasnnNyHbIM KpUTEPUSAM;

o dopMupoBaHMe OTYETOB MO rMAPABIMYECKUM pacyeTaMm TensioBow
ceTn, MogenupoBaHWe nepekniyeHnn 3anopHoOM apmMaTtypbl Npu HPOpPMUPOBAHUK

rpadomka peMOHTOB.

OTpen nepcnekKTuBHoOro pasBuTtma U CUCTEMHOM HaAeXHOCTU
o onpepneneHne cyuweCTByrOLNX 7 NepcCrneKkTnBHbIX BGanaHcos

npon3BoacTtea “ n0Tpe6neH|/|;| TEennoBoun SHEeprmn no MCToOYHUKaMm,

L] onpepneneHne onTtuMalyibHbIX BapMaHTOB MNEpPCnekKTuBHOIo pa3BnUTUA

cUCTeMbI TEMNSTOCHA0XeHMs no Kputepmnam HageXHOCTn, Ka4ectsa N SKOHOMUYHOCTN,

. onpeaeneHve HaaeXHOCTU CYLLECTBYIOLIEN M NEPCrNeKTUBHOW CXEMb

TENIIOBbIX CETEN;

o paspaboTka onTMManbHbIX BapuaHTOB obecrneyeHns  TennoBow
SHepruen noTpedutenen npu aBapUNHbIX CUTyaUUSX NO KPUTEPUAM HaAAEXKHOCTWU,

KayecTBa U SKOHOMNYHOCTMU;

L] onpepneneHne HeobXoANMOCTN N BO3MOXXHOCTU cTpouTeribCtBa HOBbIX

NCTOYHUKOB TEMSOBOW QHEPINK;

. MOZenvMpoBaHMe BCeX BWOOB MNEPEKIOYEHMI, OCYLLECTBNSEMbIX B
TENnoBbIX CeTAX (M3MEHEHWEe COCTOSIHMS 3anopHO-perynupylollen apmarypbl,
BKIIOYEHME/OTKIIOYEHME/PEerynMpoBaHe rpynmn HaCOCHbLIX arperatoB, W3MeHEeHus
YCTAHOBOK PErynaTopoB), B T.4. MEPEKIOYEHUST TEMMOBbIX Harpy3ok Mexay

NCTOYHMKaMK TEN0BOU QHEepPrnun;

° MOHUTOPUHI peann3aunmn nporpamMmmbl pa3BntmnA TennocHabXxeHus.
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OTpen noaroToBku u peanusauun TY

. cosfaHune u BeaeHue crnosi NepcrnekTMBHOW 3aCTPOKN;

o dopmumpoBaHune n BeaeHne 6asbl 4aHHbIX No Bbigaye TY u YT,

o onpeaenieHne To4YKM NOAKMYEHNS NOTpebuTens;

° OoLeHKa BO3MOXHOCTM Bblgaun TY (popmupoBaHMe oTyeTa O Hanmyuu

cBOOOOHOM MOLLHOCTM Ha OGnvXkamwmx WMCTOYMHMKAX W MPOMYCKHOM CNOCOBGHOCTM

TENNoBbIX CETEN);

. dopMMpoBaHME TEXHUYECKUX YCIOBUA Ha MOAKIMIOYEHNE HOBbIX

notpedurenen.

Bonee noapo6HO pekomeHAauMM No opraHM3aLumn npouecca BHeaPEeHUS AaHbl

B rnaBe 6 HaCTOALLEN KHUTU.
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6 PEKOMEHAQALIMM NO OPrAHU3ALMUA BHEOPEHMA M
COMPOBOXXAEHUA 3JIEKTPOHHOM MOAENIX CUCTEMbI
TEMNOCHABXEHMA MYHULIMNAJIIBHOIO OBPA3OBAHMA
«roPoj HWXKHUMA HOBIrorPOL»

Heobxoanmbimn ycnosumaMn An4d peann3aumn  BHeApPeHUuda un AanbHenwen
aKCcnnyaTtaunn 3ﬂeKTp0HHOI7I MOOENN CUCTEMbI TennocHabXeHus MyHUUMnNarnbHOro

obpasoBaHua «lopog HwxHMIn HoBropoa» siIBNSOTCA:
o Ha3HayeHne agMUHUCTPaTopa BHeOPSEMON CUCTEMBI;

° onpepeneHne OCHOBHbIX nonb3oBartenemn SJ'IeKTpOHHOI7I mMoaenun (He

Gonee 5-TW COTPYAHUKOB Ha dTane BHeOAPEHUS);

. opraHusauuna APM nonb3oBaTenew;
. opraHusauus cepepa Asis YCTaHOBKWU 3NEKTPOHHON MOAenu;
. opraHmsauus ceTu nepefaynm [gaHHbIX MexXay nonb3oBaTendamu

CUCTEMbI N CEpPBEPOM.

6.1 TpeboBaHusa kK kBanudmkaumm nepcoHana

B dyHKUMOHMPOBAHMM CUCTEMbI OOMKHbI Yy4acTBOBaTb Creaylolme rpynnbi

nepcoHana:

. 3KCNNyaTauUMOHHbIA  NepcoHan -  agMUHUCTPaATOp  CUCTEMb,
cneuunanuct, obecneunmBaloWwnii PYHKLUMOHUPOBAHME TEXHUYECKUX U MPOrpaMMHbIX
cpeacts, obcnyxuBaHue u obecneveHne pabounx MecT nosfb3oBaTenen, B
00513aHHOCTM KOTOPOrO TaKke [OIMKHO BXOAMTb BbINOMHEHME chneuunanbHbiX
TEXHOMOMMYecknx (YHKLUUA, TakKMX Kak: BedeHWe CNUCKOB Mofb3oBaTtenen,
perynupoBaHve npaB AOCTyna nonb3oBaTerner K AOKyMeHTaM W onepauusim Hapg
HMMM, @ TaKkke KOHTPOSb 3a LIeNIOCTHOCTbIO M COXPaHHOCTbI MHpopmaumm B 6asax

AaHHbIX;
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. Nnonb3oBaTenn - COTPYAHUKM, HENOCPeACTBEHHO Y4yacTByWOLIME B
paGoTe C  WHGopmauven M ocyllecTBrsowmMe e€  o6paboTky  Ha

aBTOMAaTU3NPOBAHHbLIX p860qVIX MecCTax C NoMoLLbIO CpeacTB CUCTEMDI.

6.1.1 TpeboBaHua K KBanudmkaumm ISKCryaTaumMoHHOro

nepcoHana

OkcnnyaTaunoHHbIA NepcoHan AoMmKeH ObiTb O3HAaKOMMIEH C PYKOBOACTBOM
CUCTEMHOIO agMUHMCTpaTopa Ans MNOfyYeHWs npeacTaBneHust o6 apxutekType
cUCTeMbl, 0OCOBEHHOCTSIM  paboTbl  MporpaMMHo-annapaTHbIX  CPeAcTB U

r|p|/|06peTeHM$| HeobXxoANMBbIX 3HaHUW ANs ee conpoBoOXaeHuA.

6.1.2 TpeboBaHusa kK kBanudmkaumm nonb3osareriem

Monb3oBaTenu cucTtemMbl OOMKHbI 06ragaTte 6a3oBbiMW HaBblikaMyn PaboTbl C
NPUOXEeHNAMM B onepaumoHHon cpege Microsoft Windows, a Takke uMeTb

npodunbHoe TennosHepreTudeckoe obpasoBaHue.

Monb3oBaTenu AOMKHbI NPOMTM 0ByyYeHne npasunam paboTbl C SNEKTPOHHON

MoJerblo B COOTBETCTBMN CO CBOMMU d)yHKLl,I/IOHaJ'IbeIMVI obda3aHHOCTAMMN.

6.1.3 PexomeHpaumm no BbIGOpYy OCHOBHLIX MNofb30OBaTenen

cucrTembl

B kayecTBe pekomeHgauuMm no BbIOBOPY OCHOBHLIX MONb30OBaTESNlEN CUCTEMBbI
npegnaraem B CTpykType AAMUHUCTpauMM ropoga onpefenntb  OCHOBHbIX
nonb3oBaTenien ANeKTPOHHOM Modenu (MakcMMmyMm, ABYX Ha aTtane BHeapeHus). Kak
npaBuno, 3TO COTPYAHWKM CneuManu3npoBaHHbIX MoApasfeneHun ynpasneHus
(otaena) XKX wunu 3Hepretuku, KOOpAUHUpPYKOLWME NraHUpOBaHWE pPasBUTUS
WMHXXEHEPHOW WHAQPacTpyKkTypbl ropoga. OpHako, BBMOY TOro, YTO [AaHHble MO

obbekTaM CUCTEM TennocHabXeHUs MNOCTOAHHO MEHSATCS, Takke Heobxoammo
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opraHvM3oBaTb MPOLECC akTyanusauumm [AaHHbIX B Mogaenun. B cBasn ¢ aTum
uenecoobpasHo Ha 6ase paspaboTaHHOW 3MEKTPOHHOW MOoAenn OpraHn3oBaTb
MOHUTOPUHT PasBUTUS CXEM TEMOCHAOXEHMS B 3KCMyaTUPYHOLUX TENS0CeTEBbIX

KOMMNaHu4AX.
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6.1.4 TpeboBaHuA K NpUMEeHAEeMbIM TEXHUYECKUM CpeacTBaMm

Komnnekc nporpaMMmHbIX cpeacts paspabartbiBanca ana OBM Ha 6ase
apxutekTypbl INTEL-coBMeCTUMbIX npoueccopoB, Ansa paboTbl B onepaumoHHOM
cpeae Microsoft Windows. Nogpo6Hble TpeboBaHUA K KOHUIypaLmMm NnpuMeHseMbIX
annapaTtHbiX cpeacts npuBedeHbl B OokymMeHTe [naBa 3. O6GocHoBbIBawoLLMe
MaTepuarnbl. QNEKTPOHHaA MoAerb CUCTEMbI TennocHabxeHusa ropoaa. MNpunoxeHue

2. PykoBoactso onepatopa (UI'C «Tennol pad»).

6.1.5 TpeboBaHuA K nporpaMMmHOMy obecneyeHMIo

MporpammHoe obecneveHne (MO) pgomkHO cocTtoATb M3 obLiero
nporpammHoro obecneyenust (OlNO), koTopoe AOMKHO ObiTb B HanMumMm y 3akasymka
M chneynanbHOro nporpaMmmHoro obecrneyeHus anekTpoHHon wmogenu (Cl10),
npegocrtasnsemoro  WcnonHutenem. O6wee  nporpammHoe  obecrneyeHue
npegHasHayeHo Ana obecneyeHnsa QYHKUMOHMPOBAHMSA KOMMMEKCa TEXHUYECKUX
cpeactB u CIMO cuctembl. CoctaB OO mn CIMNO npuBeaeH B gokymeHTe [Naea 3.
O6ocHoBbIBatoLWMe MaTepuanbl. ONEeKTPOHHas MoAeflb CUCTEMbl TeNSIoCHabXeHus

ropoga. NMpunoxeHue 2. PykoBoacTteo onepatopa (UIC «Tennol pad»).

6.1.6 PexomeHpauum no opraHmsaumm npouecca

aKTyanu3auum OaHHbIX 3MeKTPOHHOW Moaenu

MapannenbHO  MNpPoOLEcCYy  BHEOPEHUSI  ONEKTPOHHOM  Modenu B
nogpasaenennsx AQMUHUCTpauunM ropoga LenecoobpasHo opraHM3oBaTb MpoLecc
aKTyanusaummn AaHHbIX B TENnoceTeBbiX KOMNaHusaX. B npoTMBHOM crnyyae B TeyeHue
roga AaHHble «yCTapelT» M MPUHUMAaThL Ha UX OCHOBE CTpaTerndyeckue peLueHust no

pa3BuUTUIO CUCTEM TennocHabXeHns cTaHeT HEBO3MOXXHbIM.

Mpn BHEOpPEHMM SNEKTPOHHOM Mogenn B TenrocHabXxarolwme opraHv3aunm

HeobxoaMMo:
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° BbINOMHUTb aHanuns dyHKUMN OCHOBHbIX nogpasgeneHuin
TennocHabxawowmx npeanpusatun  (MNTO, cnyx® pexvmoB U1 Hanagkw,
aucnetyepcknx cnyx6 wn T.4.) Ha npeamMeTr uenecoobpasHOCTM BHeAPEHUs

3IEKTPOHHOM MoAenu;

° onpefenuTb OCHOBHOM COCTaB MoOfb30BaTenien CUCTEMbl, a TaKxke
nonb3oBaTtenen [Ans  akTyanusaumm 3fEeKTPOHHOW MOAENW, B OOMMKHOCTHbIE

00653aHHOCTH KOTOPbIX 6yp,eT BXOOUTb TOJ1bKO pa60Ta Mo OBHOBIEHMIO OAHHbIX;

. onpedenuTb agMuUHUCTpaTopa [AaHHOM CUCTEMbl BO BHeApPSieMbIX
npeanpusaTUNX;
. onpedenuTb NpaBa [OCTyna Kaaoro M3 COTPYAHMKOB, OOMYLUEHHbIX

ana paboTbl C 3NEKTPOHHOM MOAENbIO;
. opraHu3oBaTtb 00y4YeHue nepcoHana;

. paspa60TaTb N yTBEpPOAUTb pernamMeHT no BHeAPEHUO U oBHOBIEHNIO

6a3 gaHHbIX SﬂeKTpOHHOVI Moaenu.

Ha nepsom 3Tane paboTbl C 9NEKTPOHHOW MOAESNbIO TEXHUYECKME CRyXObl
TennocHabxarLwmx opraHusaumin OOMKHbI NPOBECTM NMPOLIECC BbIBEPKU AAHHbIX MO
Harpy3kam notpebutenen, napameTpam UCTOYHUKOB, NapameTpaM TENMOBbIX CETEMN.
[aHHbIn aTan aBnseTcs obasaTenbHbIM BBMAY 60MbLWOro nNpoueHTa pasHOYTEHUN B
npeaocTaBneHHbIX AaHHbIX. 3Tan BbIBEPKM MOXET HOCUTb Kak creuunanbHo

OpraHn30BaHHbIV NPOLECC, TaK U BbIBEPATHCS B NpoLecce 3KcrsyaTauum CUCTEMBI.
B npouecce opraHusauumn BbIBEPKU HEOBXOANMO:

L] onpegennTtb pdng cneumanmcrtoB C npaBamMn goctyna Ha M3MEeHeHue
NacnopTHbIX AaHHbIX, 3aKpenntb 3a KaXAabiM Chneunasimctom 00beKkTbl unn

oTAelibHble NapaMeTpbl obbekToB BbIBEPKU,

. paspaboTatb cneumanbHble OMPOCHbIE NUCTbI ANs 06XOOYMKOB MUNK
MacTepoB Yy4acCTKOB C MapameTpamy TEMNoBbIX CeTel, KOTopble Heobxoaumo
BbIBEPUTb B NEPBYO oyepeab (Kak npaBurio, 3To ANnHa, AnaMeTp, TUMN M3onsauun) ¢

npunoXXeHnem pacrnedvyataHHbIX N3 NporpamMmbl CXeM y4HacCTKOB,

o pa3paboTaTtb pernameHT paboTbl N0 0OHOBMEHWIO;
o opraHm3oBaTb  €XEHedenbHbIl  KOHTPONb 3@  BbIMOSHEHNEM
pernameHTa.
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Pabota no BHeOpeHWO ONEeKTPOHHOM MoAenuM B  TennocHabxarowme
opraHmMsauumn He BXOOMT B COCTaB BbIMOMHAEMbIX paboT 1 HOCUT peKoMeHAaTeNbHbIN
xapaktep. OnbIT BHEAPEHNS MOKa3bIBAET, YTO AaHHbLIN NPOLEecC nHanBmMayaneH ang
Kakgoro npeanpusaTtMst 1 3aBUCUT Kak OT CTPYKTYpbl YNpaBneHns npeanpuatnem, Tak

OT JINYHOCTHbIX XapaKTePUCTMK COTPYOHUKOB NPEeAnpPUSTUNA.
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7 UWIMEHEHMA, BHECEHHbLIE B JJIEKTPOHHYIO MOJAENDb
CUCTEM TEMNOCHABXEHUA MYHULIUNANBHOIO
OBPA30OBAHUA «rOPOAA HMXHMM HOBroroa» nNPU
BbINMOJIHEHUU AKTYAJIU3ALIUM HA 2022 roa

Bobiwe, B pasgenax 1-6 npuBedeHO onucaHve 3MeKTPOHHOW MOAEeNu CUCTEM
TennocHabxeHus, cos3gaHHon npu paspaboTke u akTyanmsauum (Ha 2022 ropn)
cxembl TennocHabxeHuns ropoga HwkHero Hosropoga. C uenbto obecneyeHus
NPEeEeMCTBEHHOCTN BCE [aHHble (Crou NepcrnekTMBHOM 3aCTPOMKWM, pacyeTHble Cnou

no BapuaHTam) Oblfin COXPaHEHbI.

HeobxoauMO OTMETUTb, YTO 3MEKTPOHHAA MoAeflb CUCTeM TensiocHabxeHus
ropoga HwxHero Hosropoga B yactn cuctem tennocHabxeHusa AO «TennoaHepro»
MCNONb3yeTCa OpraHu3auven B €€ Tekywen AeaTenlbHoCTM (ocyllecTBnsieTcs
KannbpoBka Moaenu Ha ¢aKkTU4eckoe COCTOsSIHWE, MNOAKNIoYEHNE/OTKIYEHNE
notpebutenemn, y4eT PEKOHCTPYKLMM U HOBOIO CTPOUTENBLCTBA TEMSOBLIX CETEN, Y4ET
aBapuHbIX CUTyauumn, npopaboTka BapWaHTOB MOAKMYEHUA MNEPCNEKTUBHbBIX
notpebutenen wun npoune dyHkumm). Takum o6pasom, nNpu  BbINONIHEHUM
aKTyanusauuMm cucTtembl TennocHabxeHms Ha 2022 rog B 4actu paspaboTku
9NEKTPOHHOM MOLEenM 3a OCHOBY MpUHSATA MOCTOAHHO  JKCnyaTupyemas
9NeKTpoHHas Mopaenb cuctem TtennocHabxkeHns OAO «TennoaHepro» BTOPOro

YPOBHS.

B pesynbTate akTyanusauuMum 3MNEeKTPOHHOW Moaenu Obinn  BbINOSHEHbI

cnegyowme npoueaypbl:

e CrioM agpecHoro nnaHa (ynuubl, 3OadHus, ruaporpadus, rpaHuubl
MPOEKTOB NMAaHMPOBKN TEPPUTOPUM, TPaHULIbI KaAacTPOBbIX KBapTaros

N Npoyme) coxpaHeHbl 6e3 N3MeHeHNI;

e OCHOBHOW pacyeTHbI CMOW MO CYLLUECTBYIOLLEMY COCTOAHWIO CUCTEM
3aMEeHeH Ha aKTyanu3uMpoBaHHbIA MO cocToaHMio Ha 2019-2020 rr.

(maHHbIe npepocTaBneHbl OAO «TennoaHeproy);

e BbINOJIHEH aHanNnM3 rnapaBJIMHECKMX PEXMMOB MO CyLWEeCTBYHOLLEMY

coctosHuto (2020-2021 rr.). OnpegeneHo, 4TO peXxumbl B MoAenu
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COOTBETCTBYIOT (DAKTUYECKMM TMAPaBANYECKUM pexnmam 6a3oBoro
nepuvoaa aktyanusauum cxembl TennocHabxeHus. PesynbTatbl pacyeTa
npvBeaeHbl B MNpunoxenun 4 «Pe3ynbtathl rmapaBnmnyeckmx pacqyeTos
no COCTOSIHU1IO 6asoBoro nepuoga pa3paboTku cXembl
TennocHabxeHus» naebl 1 «CywecTByowee nonoxeHne B cdepe
NpOM3BOACTBa, nepefadn u noTpebneHuss TEnnoBOW 3JHeprum ans
uenen TtennocHabxeHusi» OBGOCHOBLIBAOLWMX MaTepuarnoB K cxeme
TennocHabxeHua ropoga HwxHero Hoeropoga Ha nepcnektusy Ao
2030 roga (aktyanusaumss Ha 2022 roa) (wncp 22401.0M-
MCT.001.004.);

e CIOW OONOJSIHEH AAaHHLIMUK O CUCTEMAaX TenmnocHabXeHUs OT KOTeNbHbIX
CTOPOHHMX BE€OOMCTB, NpeaoCtaBMBLUUX OaHHble B OTBET Ha 3arpocC

agMuHUcTpauun ropoga HmxkHero Hosropoaa;

e B CBA3N C KOPPEKTUPOBKOW MPOrHo3a MepCcrnekTMBHON 3acTPONKU
aKTyanuaupoBaHbl CINou MepcnekTMBHOW 3acCTPONMKW, coaepxalime
rpaduyeckoe oTobpaxeHne NATEH NepCcneKkTUBHOM 3aCTPONKN (OaHHble
npegoctaeneHsl OAO «TennosHepro», agMUHUCTpaUMEn ropoaa,

nNpoYnMmK TenmnocHabXxaLWwmumMmn opraHn3aumsimn);

e BbINOSIHEHbl TMAPaBMMYEcKUe pacdeTbl ANs  CyLecTBYHLWUX 30H
AENCTBUA WCTOYHMKOB TEMNsoBOW 3dHeprnm (MOLHOCTM) C  y4eToM
NPOrHO3MpPyeMoro npupocta TEMNSIoBOM HarpyskM [Ons  Kaxgoro
naATUNEeTHero nepuoaa. PesynbTaTbl pacyeTtoB npuBedeHbl B
MpunoxeHun 1 «PesynbTatbl rmapaBrinyecKknx pac4yeToB
(nporHo3upyemoe nepcrnekTMBHOE COCTOSIHME CUCTEM TensIoCHabXeHus
B CYLIECTBYIOLMNX 30HaxX AENCTBUS WUCTOYHUKOB TEMSIOBOW 3HEpruu
(mowHocTn))» [naebl 4 «[lepcnekTnBHble 6HanaHcbl TennoBOK
MOLLHOCTU MWCTOYHWKOB TEMSIOBOW 3JHEPrMM W TEMSIOBOW Harpyskm»
O6ocHoBbIBaKOLWMX MaTepuanoB K cxeme TennocHabxeHuss ropoga
HwxHero Hosropoga Ha nepcnektuBy go 2030 roga (akTyanusaums Ha
2022 rog) (wmndpp 22401.0M-INMCT.004.001.);

e oOlfpepgeryieHbl 30Hbl, B KOTOPbIX HE obecneumBatoTcs HOpPpMaTuBHbIE
napamMeTpbl rMapaBiindeCKnX pPexnmoB. [na kKaxgoro nsaTuneTHero

nepunoaa CC*)OpMVIpOBaHbI M BHECEHbl BO BHOBb CO3aHHbI€ CITON-KIOHbI
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OBOCHOBbIBAIOLLME MATEPWATbI K CXEME TENNOCHABXEHWA TOPOOA HUXXHEFO HOBFrOPOOA HA MEPUOA A0 2030 FOJA
(AKTYANU3ALIMA HA 2022 FOf1)
[MABA 3. «JNIEKTPOHHAA MOJENb CUCTEMbI TENNOCHABXEHUA»

MeponpuaTUS MO pPa3BUTUID CUCTEMbI TpaHcnopTa TennoHOCUTENS,
obecneymBaloLMe BO3MOXHOCTb HOPMAaTUBHOIO OYHKLMOHMPOBAHWS

CUCTEMbI.

e Ons yaobCcTBa MOMb30BaHWA BCE Yy4acTkuM TpybONpoBOAOB TEMMOBbIX
ceTen, AOnA KOTOpPbIX MpeanonaraeTcsl PEKOHCTPYKUMS Wunum HOBOe
CTPOMTENLCTBO, MPOMapPKMpPOBaHbl COOTBETCTBYHOLIMM KOAOM (4ns
y4yacTKoB, npefraraeMblXx K HOBOMY CTpouTenbCTBy — B none «[arta
npoknagkm» (B nogmeHto «O6cnyxmBaHne» MeHo «OnuncaHue yyactka.
CnpaBoyHaga nHopmaumsa») ykasaH COOTBETCTBYHOLLNIA NpeanaraeMbin
roq HOBOrO CTpOMTENbCTBA; [Afs Yy4yacTKoB, MpeafiaraembiX K
PEKOHCTPYKUMN C yBenuyeHnem gnameTpa - B nogMeHto «llepeknagka
Nno nNponyckHOM cnocobHocTM» MeH «OnncaHme yyactka. CnpaBoyHas
WMHpopmauuay NpUBOANTCA COOTBETCTBYHOLWAA MHGopMaunsa (PUCyHoK
7.1.);

e TaKxe Onsd y,ElO6CTBa BU3yannsaunn npeanaraemMmbixX K CTOOUTENbCTBY U
PEKOHCTPYKUMN Yy4HaCTKOB BBeOdEeHbl CEMb HOBbIX TUMNOB NUHUA  Ons

HOBOIO CTPOUTENLCTBA U PEKOHCTPYKLMM TpyBONpoBOAOB.

P Grucarive yuacrcos - Nepexnagxa no N B orrtrocr T (2
g

TK-404-3_n - TK-404-3a_n 1 - Cummetpuunbii . Koppektnposka

™ Ecmw nepeknagka?

Tog (nepeknagka NC)
Homep (nepeknaaka MNC)

—

JNuamerp (nepeknagka INC)

b

10 Bbitoga cnpankw HaxmuTe KnasuLy F1 ‘ @1:1&5.51;\4. | |Taru|oaan =

PucyHok 7.1 — NMoameHto «Mepeknagka no NponyckHOM cCnocoGHOCTU»
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OBOCHOBbIBAIOLLME MATEPWAJIbI K CXEME TEMNOCHABXEHWUA TOPOLA HUXHEIO HOBrOPOJA HA NEPUOA A0 2030 FOJA
(AKTYANU3ALIAA HA 2022 rof)
MABA 3. «3NIEKTPOHHAAA MOAENb CUCTEMbI TEMNOCHABXEHUA»

Takmm obpasom, B pesynbTaTe akTyanu3auum Cxembl TennocHabXeHnsa Ha
2022 roa:

® JJIEKTPOHHaA Modellb CUCTEM TennocHabXeHns OOMOofIHEHa OaHHbIMU

no pAaay cuctem TennocHabXeHns;

e rMapaBnUYecKkne pexuMmbl ONA MoOLenu CyLecTBYHLEro COCTOSHUSA
aKTyanuanpoBaHbl N0 COCTOSHUIO Ha oToNUTENbHbLIN Nepuog 2020/2021

IT.;

® JJIEKTPOHHasA Moaersib NnepcnekTMBHOro  CoCtodHnA  Ongd OBYyX
NATUNETHUX NepnogoB NMNOJIHOCTbIO nepepa60TaHa C y4E€TOM YTOYHEHUA

N KOPPEKTUPOBKU MNMPOrHo3a I'IepCI'IeKTVIBHOI7I 380Tp0|7|KI/I.
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