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OBO0CHOBbIBAIOLUME MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPKOA A0 2030 FOAA

(AKTYANIU3ALIUA HA 2024 FOf)

INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

COCTAB NOKYMEHTOB

HauvmeHoBaHuMe AOKyMeHTa

Wndpp

Cxema TennocHabxeHus ropoaa HwuxHero HOBFOpO)J,a Ha

nepuog go 2030 roga (aktyanusaums Ha 2024 ropg)

22401.CT-NCT.000.000

ObocHosbigarowue Mamepuaribl K cxeMe mernsiocHabxeHus

eopoda HuxHezo Hoszopoda Ha rnepuod 0o 2030 2oda

(akmyanusayus Ha 2024 200)

masa 1 «CyuwecTBylollee nonoxeHme B cdepe

NPOM3BOACTBA, Mepegayn M NOTPeGneHuss TEmnnoBOM

SHeprun ans uenen TennocHabXeHns»

22401.0M-1NCT.001.000

MpunoxeHne 1 «TennoBble Harpyskn n notpebneHne

TENoBON 3HEPrN abOHEHTaMMn»

22401.0M-MNCT.001.001

MpunoxeHune 2 «TennoBble CETUY

22401.0M-MNCT.001.002

MpunoxeHune 3 «OueHka HagEeXHOCTM TeNNOoCcHabXeHna»

22401.0M-MNCT.001.003

Mpunoxenne 4 «CyuwecTByowme ruapaBnmyeckme

peXunMbl TENMITOBbLIX ceTen»

22401.0M-MNCT.001.004

MpunoxeHnune 5 «I paduyeckasn yactb»

22401.0M-MNCT.001.005

MmaBa 2 «CywecTaytowiee n nepcnekTnBHoe
norpebnexne Tennosom Heprum Ha uenm
TennocHabXxeHusa»

22401.0M-MNCT.002.000

MpunoxeHne 1 «XapakTepucTuka CyllecTBylOLWEeNn U
NepcrnekTUBHOM 3aCTPOMKM U TEMNroBOW Harpyskum o

aneMeHTam TeppuTopuanbHOro AeneHns»

22401.0M-1NCT.002.001

maBa 3 «ONeKTpoHHas MoJernb CUCTEM

TenmnocHabKeHunsa »

22401.0M-MNCT.003.000

MpunoxeHne 1 « MHCTPYKUUS Nonb3oBaTens»

22401.0M-NCT.003.001

MpunoxeHue 2 «PykoBogcTBO onepaTopar

22401.0M-MNCT.003.002

MpunoxeHnue 3 «[ padunyeckas yacTb»

22401.0M-MNCT.003.003

aBa 4 «CywecTBylolMe 1 nepcnekTnBHble OanaHchbl
TensoBON MOLLHOCTU WMCTOYHWKOB TEMNOBOW 3JHEPrnn u

TEnnoBoWn Harpy3ku notpebutenen»

22401.0M-MNCT.004.000

Mpunoxenne 1  «[llepcnekTuBHble  rugpaBnnyeckne

PeXNMbl TENJ10BbIX ceten»

22401.0M-1NCT.004.001

22401.0M-11CT.003.000
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(AKTYANIU3ALIUA HA 2024 FOf)

INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

HauvmeHoBaHuMe AOKyMeHTa

Wndpp

maBa 5 «MacTep-nnaH pa3BuTUA cucrtem

TEenmnocHabKeHunsa »

22401.0M-MNCT.005.000

aBa 6 «CyuwecTByloWwMe 1 nepcnekTnBHble OanaHchbl
NPoOn3BOAUTENBHOCTN BOAONOAMOTOBUTENBbHbLIX YCTAHOBOK
M MakcuMmanbHOro  notpebrieHuss  TennoHocuTens
TennonoTpebnawwmmMn yctaHoBKaMu noTtpedbutenen, B

TOM YMCIe B aBapUNHbIX PEXMMaXxX»

22401.0M-MNCT.006.000

maBa 7 «[MpepnoxerHus no CTPOUTENbLCTBY,
PEKOHCTPYKLUN, TEXHNHECKOMY MEPEBOOPYKEHUIO U (MNn)

mMoagepHmn3aunm NncTto4HMKOB TEensI0BoN SHeprnmn»

22401.0M-NCT.007.000

MpunoxeHnue 1 «["paduyeckas yacTb»

22401.0M-MNCT.007.001

MmaBa 8 «[NpeanoxeHuns no CTPOUTENLCTBY,

PEKOHCTPYKUNN N (I/IJ'II/I) MoaepHu3aunn TennoBbiX ceTeny

22401.0M-1NCT.008.000

Mmaea 9 «[lpeaonoxeHns No NepeBoay OTKPbITbIX CUCTEM

TEnnocHabXxeHns (ropsiuero BOAOCHabXeHMs),

oTAeNIbHbIX Yy4aCTKOB TaKMX CUCTEM Ha 3aKpbiTble

CUCTeMbl ropayero BoaocH abxeHus»

22401.0M-MNCT.009.000

Masa 10 «[lMepcnekTuBHbIE TONMMBHbLIE HanaHCbI»

22401.0M-MNCT.010.000

MaBa 11 «OueHKka HaaEeXHOCTN TENSTOCHADXEeHNs»

22401.0M-MNCT.011.000

maBa 12 «O6GOCHOBaHME MHBECTULMIA B CTPOUTENLCTBO,

PEKOHCTPYKLMIO, TEXHMYECKOE MNEepeBOOpYXeHne n (unm)

22401.0M-1NCT.012.000

MOAEpPHM3aLMO»
MmaBa 13 «NHgunkaTopsbl pasBUTUS cucrtem

22401.0M-T1CT.013.000
TENnocHabXeHns »
maBa 14 «LleHoBble (TapudHbie) nocnencTBuA» 22401.0M-I1CT.014.000
maea 15 «PeecTp eauHbiXx  TensocHabXaroLwmnx

5 22401.0M-I1CT.015.000

opraHusaummny
Mpunoxenune 1 «Ipadunyeckas yacTb» 22401.0M-I1CT.015.001
maBa 16 «PeecTp MeponpuUaTUN CXeMbl

22401.0M-I1CT.016.000
TennocHabXeHus »

maBa 17 «3amevyaHusa 1 NpeanoXeHus K NPOEKTY CXeMbI

TennocHabxeHua»

22401.0M-MNCT.017.000

22401.0M-11CT.003.000
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HauvmeHoBaHuMe AOKyMeHTa Wudp

maBa 18 «CBOAHbLIN TOM W3MEHEHWWN, BbINONMHEHHbIX B
22401.0M-I1CT.018.000

aKTyanu3MpoBaHHON CXeme TernnocHabxeHus »

maea 19 «OueHka akonornyeckon ©Oe3onacHOCTU
22401.0M-INCT.019.000

TensocHabXeHua»

22401.0M-11CT.003.000
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COAEPXXAHME
1 O6Lwue ceegeHns o pa3paboTaHHOWM 3NEKTPOHHOW Mogeny CUCTEMbI
TennocHabXeHNs ropoaa HDKHNUA HOBIOPOL ......coveuvreeeriereriesieesieseeesseseeeseees e seeesseneeseseenens 8
2 PacueTHble Mmoaynn «CityCom-Tenmnol PamI» .......cccorreiririeinrieenieieseseseeeseseeeseeeenens 12
A R @ [0 T 1 = (o[0T 17 < 12
2.2 basoBbin kommnekc UMC «CityCom-Tennol Pamdy .......ccovereerereneneieseseeesieeeiens 13
P22 T I o VaTo3 T £ =Y F= TR I V[ o211 1T 14
2.3.1 PacyeTr HOMUHANBHOrO MMAOPABIIUYECKOTO PEXKMMA .....ccveeveereereereereereesseeeesaens 14
2.3.2 Pacyert Tekywero (pakTU4eckoro) ruipaBimnyeckoro PEXUMA .........c.ccoeeeee.. 15
2.3.3 MoOenvpoBaHNE MEPEKIMTHOUEHMM .......ocueeeeeeeeeeeeeeeseeseeseeseeseeseeseessesseseeseessesaens 16
2.3.4  MOOETIBHDBIE D3I ...c.uviiveeieeeitiistieseeseseesesseressseessessssssssesssessssesssesssesssesssessssssssessns 17
2.3.5 [Mbe30OMETPUUECKNE TPAMIMKI.......ccuveireereireeresreenteeieesseesessesnsesseessesseesesssessessesssens 18
2.3.6 [pynnoBble U3MEHEHUSA XapaKTEePUCTUK Harpy3oK aboHEHTOB TEMMOBOW CETU
MO 330AHHBIM KPUTEPUTAM ...ccuveiueieieeieesseeeseesseesseesseessesssessseesssssssessssesnsesssessssessesnsesssnssnsessseens 19
2.3.7 [lpynnoBble M3MEHEHUS XapaKTEPUCTUK Y4aCTKOB TEMNSIoBOM CEeTU No
3A0AHHDIM KDUTEPUSIM..c..euveveieitetestestestessessessessessessessessessessessessessessessesssssessessessessessesssessessensesens 21
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2.3.9 Pacyer notepb TENMNOBOW 3HEPrMn Yepes WU30NAUUMI0 U C  yTevykamu
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4 Otanbl co3gaHus «OM CT Nopoga HWKHUIM HOBIrOPOAY ......ccveveeeeeieeeeeeeeeeene, 27
41 WHdopmaumoHHo-rpacduryeckoe onmcaHme o0bEKTOB CUCTEMbI TENJTOCHA0XeHNA27
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLAA HA MEPKOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

1 OBLUME CBEOEHMUA O PA3PABOTAHHOMU 3JIEKTPOHHOM
MOAEJIU CUCTEMbI TEMNMOCHABXEHUA rOPOAA HMWKHUMA
HOBroron

OneKTpoHHaa  MoAerib  CUCTeMbl  TenfocHabXeHus - MyHUUMNanbHOro
obpasosaHua «lopog HwxHuA Hosropog» (ganee Mo TeKCTy BO3MOXHO

ncnonb3oBaHme cokpaieHns «3AM» nnm «3M CTy») paspabaTtbiBanach B Lensx:

. obecneveHus cobnogeHus TpeboBaHui MocTaHoBReHNs
MpaButenbctBea PP ot 22 deBpansa 2012 r. Ne154 «O TpeboBaHMsIX K cxemam
TennocHabxeHus, NOpaaKy MX pa3paboTku n YyTBEPXOEHUS» C U3MEHEHUAMU U
AononHeHuamMn ot 7 oktabps 2014 r., 18, 23 mapTta 12 mona 2016 r., 3 anpenda 2018
r., 16 mapta 2019 r. B 4yactn o6s3aTtenbHOCTU CO34aHUSA SIMEKTPOHHOW Moaenwu
CUCTEMbl TenrocHabxeHnss npu paspabotke Cxembl TennocHabxeHus AOns
MyHUUMNanbHOro obpasoBaHusA C 4ncrieHHoCcTbio HacerneHnust 100 TbiC. YenoBek u

bonee;

. NoBbIWEHNS  3(PPEKTUBHOCTM  MHAPOPMAUMOHHOIO  obecnedeHus
NpoLLeCcCOB MPUHATUS pelleHnin B obnactM Tekywero QyHKUMOHMPOBAHUS U

nepcnekrnBHOro pasBnUTnAa CUCTeEMbI TennocHabxeHus ropoaa,

* nposeaeHunsd €4WNHON NOMUTUKKN B opraHnsauunmn TeKyLIJ,eIZ OeATesIbHOCTU

I'IpeLl,I'IpI/IFITI/IIZ n B MepCneKkTmBHOM pa3BuUTun BCEN CUCTEMbl TennocHabXeHus

ropoaa;
. obecneyeHns YCTOMYMBOro rpagocTPOUTENbHOIO PasBUTUA ropoaa;
. pa3paboTkm Mep ANA  MNOBbIWEHUA  HAAEeXHOCTM  CUCTEMb

TennocHabXXeHus ropoaa;

* MUHUMN3aUUN BEPOATHOCTU BO3HMKHOBEHWUA aBapMVIHbIX CVITyaLI,I/IIZ B

cucTeme TenrnocHabXeHUs;

. co3gaHusa eguMHon MHopmauMoHHON nnatdopMbl ana obecnevyeHus

MOHUTOPWHIa pa3BUTUS.

aﬂeKTpOHHaFI Moaesib CUCTEMBbI TennocHabXeHuns MyHUUMNarbHOrro

obpasosaHua «lopog HwxHun Hosropoa» paspabatbiBanace Ha 6ase paHee

22401.0M-11CT.003.000 8



OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLAA HA MEPKOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

paspabotaHHon B AO  «TennosHepro»  3MNEeKTPOHHOW  MOAenn  CcUcTem
TENNOCHAOXEHNsT OT SHEpProMcTOYHMKOB oOpraHm3aummn. B kauyectBe 6as3oBoOro
nporpamMHoOro obecnevyeHnsas B UCXogHOW  anekTpoHHon mogerm  (OAO
«TennoaHepro») WU ANA BHOBb CO34aBaemMoOn ONEKTPOHHOW MOAENU CUCTEMDI
TENnnocHabXeHnss  ropoga  onpedeneH  NpPoOrpaMMHO-PaCYETHbIN  KOMMJSIEKC

«Tennol pad».

P33p360TaHHaﬂ SNTEeKTpOHHaA MoAesib BTOPOro ypoBHA npeHa3Ha4dYeHa AiA

peweHnda crneayrwmnx 3agayd.:

e co3gaHue obLLEeropoAcko 3MNEKTPOHHOW CXEMbl CYLLEeCTBYIOLWMX W
MepcrneKkTUBHbIX  TEMnoBblX CeTel U OObEeKTOB  CUCTEMbI
TennocHabxeHNsa MyHuUMnanbHoro obGpasoBaHus «lopog HukHWIA

Hosropog», NpuBs3aHHbIX K NIEKTPOHHOM KapTe ropoaa;

e ONTMMM3ALUSA CYLLECTBYOLLEN CUCTEMbI TennocHabxeHus
(onTummusaums TMOPAaBIMYECKUX  PEXUMOB, MoaenvpoBaHne
nepepacnpeneneHnust TEMmnoBbiX Harpy3ok Mexay WCTOYHMKaMW,
onpefeneHne  ONTMMarnbHbIX  AMaMETPOB  MPOEKTUPYEMbIX U

PEKOHCTPYMNpyeMbIX Tenj10BbIX ceTenm N TennoceTeBbiX OOBLEKTOB U

T.4.);

e MOAENWpPOBaHWE MNEPCNEKTUBHbIX BapUaHTOB pPa3BUTUS CUCTEMbI
TennocHabxeHuss  (CTPOMTENbCTBO  HOBbIX U PEKOHCTPYKLMS
CYLLECTBYIOLLMX UCTOYHMKOB TEMNOBOW 3HEPruun, nepepacnpeneneHne
TENMOBbIX  Harpy3ok  Mexay  MCTOYHMKaMW, onpeaeneHue
BO3MOXHOCTW  MOAKIMIOYEHUS  HOBbIX MNOTPeduTenen TennoBow
SHeprnn, onpefeneHve onTUMarbHbIX BapvaHTOB Ka4YeCTBEHHOro U

HageXHoro obecneyeHnst TENOBON 3HEPrnen HoBbIX NOTpebuTenen n
T.0.);
e oOnepaTtMBHOE MoAenMpoBaHue obecrneyvyeHnust TENnoBOW 3JHEpPruen

FIOTpGGI/ITGJ'IGI?I npu aBapVIIZHbIX cuUTyauundax;

e oOnepaTMBHOE Mofy4yeHne WHPOPMaLMOHHbIX BbIGOPOK, CNpPaBOK,
OTYETOB MO CUCTEME B LIENTOM MO CUCTEME TennocHabXeHust ropoga u

no oTAesibHbIM €€ 3J1IeEMeHTaM;

22401.0M-11CT.003.000 9



OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLAA HA MEPKOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

¢ MOHUTOPUHI pPa3BUTUA CUCTEMDbI TennocHabXeHus MyHULUUNArIbHOro

o6pasoBaHusa «["opoa HmxHuI HoBropog»;

e obecneyveHne exerogHon aktyanusauun Cxembl TennocHabXxeHus
MyHUUMnanbHoro o6bpasoBaHus «lopog HwkHun Hoeropog» B
cootBeTcTBUN ¢ P3-190 «O TennocHabxeHum» n [locTaHOBNEHMEM
Mpasutenbctea PP ot 22 deBpansa 2012 r. Ne154 «O TpeboBaHusx K

cxemam TenrnocHabXxeHus, NoOpsAKY UX pa3paboTky U YTBEPXKOEHUSI» .

OneKTpoHHas  MoAenb  CUCTeM  TennocHabXeHus  MyHUUMNanbHOro
obpasosaHusa «lopog HwxkHun Hosropoa», paspabotaHHas Ha 6ase nporpaMmMHOro
komnnekca «Tennolpad», obecneynBaeT BbIMOHEHME BCcex TpeboBaHui,
npeaobsaBNAEeMbIX K 3f1eKTPOHHbIM MOAENSAM B COOTBETCTBMM C [locTaHOBREHWEM
MpaButenbctea PP ot 22 deBpansa 2012 r. Ne154 «O TpeboBaHusIX K cxemam
TennocHabXeHnsi, nopsagky Mx pa3paboTkm M yTBEepXAEHUS» C U3MEHEHUSMU U
AononHeHuamMmu ot 7 oktsabpsa 2014 r., 18, 23 mapta 12 nonsa 2016 r., 3 anpena 2018
r., 16 mapta 2019 .

a) rpaduyeckoe npeactaBneHne OOGBHLEKTOB CUCTEMbI TennocHabxeHus C
NPUBS3KOM K Tonorpadnyeckor OCHOBE MOCENEHUs, FOPOACKOro OKpyra u ¢ nosiHbIM

TOMONOMMYECKMM OMMUCAHNEM CBSAIBHOCTUN OOBbEKTOB;
©) nacnopTmsauuno 06BHEKTOB CUCTEMbI TENNTOCHABXEHNS;

B) nacnoptn3aunto n ornncaHme pacyeTHbIX eauHuld TepputTopuarbHoro

aeneHunda, Bkno4yaa agMMHNUCTPaTnUBHOE,;

r) rmapaeBnuYeckMn  pacyeT  TENNOBbIX  ceTed  nwobonM  cTeneHu
3aKOMbLOBAHHOCTK, B TOM YMUCre rMapaBnnyecKMn pacyeT npu coBMecTHOU paboTe

HECKOMbKUX NCTOYHMKOB TEMMOBOWN 9QHeprnm Ha egunHyro TenJyioBylo CeThb,

A) MoOenupoBaHWe BCeX BWAOB MEPEKNOYEeHUA, OCYLLEeCTBNSEMbIX B
TENMOBbIX CETAX, B TOM YMCME MNEepektoYeHNA TEeMMnoBbIX Harpysok Mexay

NUCTOYHMKaMM TENSI0BOU SHepruu;

e) pacyeT GanaHCOB TENSIOBOM 3HEPTMM NO UCTOYHUKAM TEMNSOBOW 3HEPTUM U

no TeppuTopuanbHOMYy NPU3HaKy;

X) pacyeT noTepb TEMNMOBON 3JHEpPruM 4epes3 MU3oNAuUMI0 U C  yTeuykamu

TEenyIoOHOCUTENA,
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3) pacyeT nokasaTernen HageXXHOCTU TeNNOCHabXeH s,
N) rpynnoBble WU3MEHEHUS XapaKTEPUCTUK OOBLEKTOB (Yy4acTKOB TensoBbIX

ceten, notpebutenen) no 3adaHHbIM KPUTEPUSIM C LEMb  MOLENMPOBAHUSA

pPas3fnmM4HbIX NepCNeKTUBHbIX BapnaHTOB CXeEM TennocHabXeHus;

K) cpaBHUTENbHbIE Nbe3oMeTpuyeckme rpadukm ans paspabotkm u aHanvsa

cLueHapueB NepCcrnekTMBHONro pa3BnTnA TenoBbiX ceTen.
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2 PACHETHbLIE MOAYIIM «CITYCOM-TEMJIOrPA®»

21 O6wue nono>xxeHunA

B paHHOM pasgene npeactaBneHO KpaTkoe onucaHne  PYHKUMOHAambHbIX
BO3MOXHOCTEN pasnuyHbix moaynen UIC «Tennolpad». Heobxoaumo oTtmMeTuTb,
YTO 9NEKTPOHHas MOAeNlb CUCTEMbl TENnoCHabXeHUss B pamMKax BbINOMHEHUS

HacCToALWEero npoeKkTa NocTtaBJiIdeTCA B COCTaBe OCHOBHbIX Mop,yne|7|:

J 6asoBbin komnnekc UIFC "CityCom-Tennol pag";
° noacuctema «l mgpasnukay;

. pacyeT NoTepb TENOBOW 3HEPruu;

o HarnagouHbIN pacyer.

bonee peTtanbHO KOMMMEKC 3agda4y, pelaemMblX AaHHbIMU  MOAYMSMMU,
npegctaeneH ganee. MHCTpykumsa no paboTte ¢ anekTpoHHOM Mmogernbto Ha 6ase UTTC
«Tennolpacd» npeactasneHa B [lpunoxeHnn 1 K HacToswemy OOKymeHTy. [1o
OKOHYaHWU BHeApeHus 3akaszunmk caMoCTOSITENbHO onpefenseT LenecoobpasHocTb
pasBUTUA [aHHOM CUCTEMbl UM HeobXoAUMOCTb MpuobpeTeHns U BHeApPEeHUs

OONONMHUTENbHbIX Mo,qyne|7|.

MmppaBnuyecknin pacyeT TENNOBLIX CETEN NpuBeaeH B AokyMmeHTax [naea 1.
O6ocHoBblBawWwne  marepmansl.  CyuwlecTByloulee  nonoxeHne B cdepe
npousBoAcTBa, nepefjayM W NOTpebneHua TennoBOW JHeprum Ana  ueneu
TennocHabxeHus. [MpunoxeHne 4. PesynbTarbl rMapaBiNYecKMX pacyeToB Mo
cocTostHUo 6a3oBoro nepuoga paspaboTkm cxembl TennocHabxeHna u [naea 4.
O6ocHoBblBawLWwme Matepuansbl. [NepcrnekTuBHble 6anaHcbl TensoBOW MOLLHOCTH
WUCTOYHUKOB TEMNSIOBOM 3HEPrMN U TENNoBoWn Harpysku. MNMpunoxeHue 1. PesynbTtathl
rmapaBnmMyecknx pacyeToB (NPOrHO3MPYEMOE MEPCMNEKTUBHOE COCTOSAHME CUCTEM
TENNOCHA0XEHNS B CYLLLECTBYHOLLUMX 30HAX AENCTBUA MCTOYHMKOB TEMNSTIOBON 3HEPIK

(MowwHoCTH)).

BanaHcbl TENNOBON 3HEPrM NO UCTOYHUKAM TEMIOBOW 3HEPrum NnpuBeaeHbl B
AokymeHte [nasa 4. O6ocHoBbiBawowme martepuanbsl. [lepcnektvBHble 6anaHchbl

TENo0BON MOLLHOCTU UCTOYHUKOB TEMNSTIOBOM SHEPrnn n TennoBomn Harpy3kKku.

22401.0M-11CT.003.000 12



OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

3HayeHns1 noTepb TEMMOBOW 3JHEPrMM 4Yepes M30NAUUID U C  yTeykamu
TennoHocuTens npmBeaeHbl B AokyMmeHTe [naea 1. O6ocHoBLIBaOWME MaTepuarnsi.
CyuwlecTBytollee noroxeHne B cdepe NpoOM3BOACTBA, nepedadn v norpebrneHuns

TENoBON 3HEPrnN ANs uenen TennocHabxeHuns.

2.2 BasoBbin komnnekc UINC «CityCom-Tennolpad»

basoBbIin KOMNMEKC npencTaBnseTr cobon yHKUMOHaNbHY nnatopmy u

nonb30oBaTesNbCKyo cpeay, BKnovaoLyo B cebs:

° MNMC-KOMNOHEHTY C  MHOrFOOKOHHbIM  WHTEP(ENCOM, MOCIOMHbIM
npeacraBneHnemM OOBLEKTOB W MOMHbIM Habopom dyHKumi, npucywmx FMC un
obecneymBaoLLMX TONOMNOIMYECKN KOPPEKTHBIN BBOA, KOPPEKTUPOBKY, BU3yanuaawmto

1 06paboTKy AaHHbIX;
. MHOrokpuTepuanbHbii MHPOPMaLMOHHO-NOUCKOBbLIN (PYHKLMOHATT;

. WHCTPpYMEHTapui  ans rpacpmyeckoro, TOMNONOrMYECKOro n
CEMaHTUYECKOro ONucaHusl CETeN MHXEHEPHbIX KOMMYHUKaLWUA, NpeacTaBnsioLLero

cobown eguHy0 MHPOPMAaLNOHHO-aHaNUTUYECKYIO Mo Erb;

. cneumanbHbIM obpasom CKOH(UIYpUPOBaHHYHO
MHOrononb30BaTenbCkyldo 6a3y [OaHHbIX OTKPbITOro copmara, coaepxallyl BCH
NHGOopMaLUo, Heobxoammyto Ans OYHKLMOHMPOBaHUS KOMMIIeKca — OT rpadpmyecknx

AaHHbIX 00 nacnopToB 00OpyaOBaHMS CETEN;

. aHanUTUYECKUN  UHCTPYMEHTapwui, BKNoYawowmin B ceba  Kak
rpacdmyeckne (packpacku, BblgeneHusi, noanucu), Tak W TabnuyHble (CrnpaBkuy,

3anpochbl, OTYETHI, ,D,OKyMeHTbI) MeTOoAdbl aHanm3a AaHHbIX;

o WHCTPYMEHTapuUM Ans  Katanornsaumm «BHELLUHMX» [AOKYMEHTOB MU
MYNbTUMEOUAHbIX OaHHbIX (doTonsobpaxeHusa, BuaeodparmMeHTbl, AOKYMEHTbI

Office 1 T.n.) C NpMBA3KON MX K KOHKPETHLIM OObEKTaM CeTen;

o cpeacTBa ansi MexcucteMHoro obmeHa rpadumyeckon mHdopmaumen

€0 cTopoHHUMUK T'C ¢ ucnonb3oBaHMEM CTaHAAPTHbIX OOMEHHbIX (hopmMaToB.
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2.3 Moacucrema "Nvppasnuka™

Moacuctema BknoYaeT B cebsl NOMHbIN Habop hyHKLMOHAMNbHBIX KOMMIOHEHT U
COOTBETCTBYIOLME UM MHDOPMALMOHHbIE CTPYKTYpPbl 6a3bl AaHHbIX, HEOBXOAMMbIX

ana rmapaBrind4eckoro pacyeta n MmogennpoBaHnda TEN0BblX ceTen.

PaSMepHOCTb paccyuTbiBaeMbIX TensioBbIX ceTen, cTeneHb nx
3aKoJIbLIOBAHHOCTH, a TaKXe Konmn4ecTtBo TernJj1oncTo4YHUKOB, pa6OTaI'OLL|,I/IX Ha 06u.|,yro

CeTb, HEe OrpaHn4yeHs.bl.

2.31 PacuyeTr HOMMHAaNbHOro rMapPaBNNYECKOro peXxmma

Ncnonb3yeTcsa Krnaccu4eckuii BMA rMApPaBANYECKOro pacyeTa,
OTTaNKMBaWLLNACA OT 3afaHus TENMOBbIX HArpy3ok notpebutenen. B pesynbrate
pacyeTa nony4aeTcsi MOfHOe MoTokopacnpedeneHne no nogaktowmmMm U obpaTHbIM
TpybonpoBoaaM TEMNOBOW CETW, a Takke abCONOTHbIE W pacnonaraemble Hamnopbl
BO BCEX TOYKax TEMJIOBOW CETU B NPearnonoxeHnu, 4To Bce notpebutenu nonyyaoT
3asiBMIEHHYI0 TEMJIOBYIO Harpysky npu OnpedeneHHbIX AN HUX TemnepaTypHbIX

rpagoukax.

HacocHble rpynnbl Ha WCTOYHWKaxX Tenmna, a Takke B HaCOCHbIX CTaHLUSX
CMelleHusl, noanopa W MoAKayku OnMuChbIBAlTCA MOMHOM MOAENbo, BKMOYatoLLen
pPacxXxoOHO-HaMOPHY XapakKTepUCTUKY rpynnbl HacoCHbIX arperatoB. PacxogHo-

HanopHad XapakKTepuctmka Mmoxet ObITb nojiydaeHa oByms cnocobamu:

. 3agaHvem napameTpos rPaHNYHbIX nap "pacxopn-Hanop",

onucbiBaloLWnX pabouyto 30Hy;

L] 3aaHneM nacnopTHbIX XapakTepUCTUK YCTaHOBJIEHHbIX HACOCHbIX

arperaToB (BblO6Op 13 cnpaBoYHMKA HACOCOB) U KOMOWHALMEN NX BKITOYEHUS.

apaenuyeckne conpoTUBNEHUS Yy4acTKoB TpybOnpoBOA4OB onpeaenstoTca
UX OfIMHOW, BHYTPEHHUM AOMaMeTpoM, CYMMOW MECTHbIX COMPOTUBNEHUN,
KO3 PULMEHTOM LLIEPOXOBATOCTU, NUBO KOI(PEPULNEHTOM MECTHbLIX NOTepb (B

3aBUCMMOCTM OT BblOpaHHOro cnocoba pacyeta), CTeneHbo 3apacTaHus.

22401.0M-11CT.003.000 14



OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

NHCTpyMeHTapuin noacuMcTeMbl BKMOYaeT B cebsi TabnuyHble 1 rpadumyeckue
CpeAcTBa aHanusa pexuma, Nony4YeHHoro B pesynbTaTte rmapaBfiMyeckoro pacyeta,

BKItOYasi Nbe30MeTpUYECKme rpadpmku.

2.3.2 Pacuer Ttekywero (chbakruueckoro) ruapaBriM4ecKoro

pexxuma

OT rugpaBnu4eckoro pacyera HOMWHAMbLHOIO pexuma OTNM4YaeTcs TeM, 4YTO
notpebutenu Tenna B 3TOM Criydae MOLENUPYKOTCA cneumanbHO pacCYMTaHHbIM Ha
OCHOBaHUKU "HOMWHanbHoro" pexuma BHYTPEHHUM rMapaBnmMyeCKNM
conpoTueBneHnemMm (BknYawwem 0OBA3KY U cyxallue yCTpOUCTBa), a 3adaHHas
ANa HUX TennoBasi Harpys3ka wurHopupyetcs. [loTokopacnpegeneHve npu 3TOM
NMOMHOCTbID  OMNpenensieTcs  PacxXO4HO-HAMOPHbIMKM  XapakTepucTukamu  rpynn
HacoOCHbIX arperaTtoB, paboTalwlWwmnx Ha TEnnoByl CETb, WM TMAPABINYECKUMU

conpoTueIiieHNAMIM y4aCTKOB TENJ10CeTn 1 n0Tpe6|/|Tene|7| Tenna.

MMeHHO 3TOT BMA rvMApaBNMYEcKOro pacyeTa SBMSETCA WHCTPYMEHTOM
UMUTAUNOHHOIO MoaenupoBaHus. C ero NOMOLLbI0 BO3MOXEH OTBET Ha BOMPOC, YTO
npPouM3onaeT C rnapaBfIMY4ECKUM pPEXMMOM B TENNOBOM CETU Npu aBapuUMHOM
OTKMIOYEeHUN Kakoro-nnbo obopyaoBaHus (HewTatHas cuTyauus). [lostomy B

nutepartype 3TOT MEeTOo rmapaBfN4ecKoro pacyeta 4YacTo HasbliBaloT "aBapUnHbIM".

CyLIJ,eCTBeHHaﬂ OCOBEHHOCTL MeToda COCTOUT B TOM, YTO FMﬂ,paBﬂM‘-leCKVIVI
pacyeT TeKylero pexmma nMmeeT CMbICIT TOJTbKO Ha MoAeNnw, OTKaﬂM6pOBaHHOI7I ansd

HOMWHaNbHOro rmgpaBJiIn4eCcKoro pexmma.
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2.3.3 MopaenuposaHMe nepexKniovYeHnm

OTO OCHOBHOW WHCTPYMEHT, KOTOpbIA, [MnaBHbIM 0Opa3oM, NO3BONSET
rosoputb 0 "rugpasnuyeckon mogenu" cetn. CyTb 3akno4aeTcsi B aBTOMaTUYECKOM
OTCNEXMBAHMM MPOrpamMMON COCTOSIHUSI  3aMOPHO-PErynupyoLen apmartypbl U
HacocHbIX arperatoB B 6a3e p[faHHbIX onucaHms TennoBon cetu. Jlioboe
nepeknio4YeHne Ha Cxeme TenroBOW CcCeTu BrieyeT 3a cobon aBTomMaTudeckoe
BbIMOSIHEHNE TMOPaBMIMYECKOrO pacyeta, W, Takmm obpasom, B nbOON MOMEHT
BpEeMEHU Nnonb3oBaTenb BUAUT TOT rMapaBiiNydeCcKnin pexXmnm, KOTOpbIN COOTBETCTBYET
TEKyLLleMY COCTOSSHUIO BCEW COBOKYMHOCTW 3arnopHO-perynupylolen apmaTtypbl U

HaCOCHbIX arperaTtoB Ha CXeme TensioBOn CeTH.

I'IepeKmoquMﬂ MoryTt ObITb KaKk OOVHOYHbIMU, TaK U rpynnoBbiMun, Ond nodon

BblOpaHHON (MOMEYEHHON) COBOKYNMHOCTU NEPEKIIYAEMbIX 3J1IEMEHTOB.

3agBmkkn  Tuna  "gpoccenb', NOMWUMO  OBYX  KpPaWMHUX  COCTOSIHUW
(oTKpbITa/3akpbiTa), MOryT UMETb MNPOMEXYTOMHOE COCTOAHME "mpwxarta”,
onpegensiemoe nNMbO B MpoOLEHTax OTKPbITUS KnanaHa, nmbo B 4ducne obopoToB
Wwroka. Mpu 3TOM COCTOSAHMM 3adBWKKA MOLENUPYETCS CBOMM MOpaBfiMECKUM

conpotuBieHnem, pacCHnMTaHHbIM Mo HaCﬂOpTHOVI XapakKTepucTuke KrnarnaHa.

[ns HacocHbIX arperaTtoB U UX rpynn B MOAENU AO0CTYMHbI HECKONbKO BUAOB
NnepeknioYeHnii: BKMOYEHME/BbIKIMIOYEHNE, OPOCCEeNnMpPoBaHne, U3MEHEHNEe 4acToTbl
BpalleHus npusoga. Mpu noboMm nepeknYeHMn HacoCHbIX arperaTtoB B HACOCHOW
CTaHUMM WM Ha MWCTOYHMKE aBTOMAaTUYECKM MEepecYnTbiBAaeTcs CyMMapHas

pacxofHO-HanopHasi XxapakTepucTKa BCen COBOKYMHOCTHU pa60Ta+ou.|,|/|x HaCOCOB.

Ons perynatopos naBfieHMA WU pacxoda TMepeKkrniyYeHnemMm ABlideTCA

N3MEHEHNE YCTaHOBKU.

Ina notpeGutenein nepeknyeHneMm sBnsieTca nwboe U3  criegyroLimx

JEeNCcTBUN:

. BKITIOYEHUE/OTKIMIOYEHNE OOHOro0 WM HECKOSNMbKUX BWUAOB TEMNMOBOW
Harpysku;

. OrpaHM4YeHne OAHOro UIM HECKONbKMX BUAOB TENSOBOW Harpy3ku (B %

OT nacnopTHOn, B T.4. n 6onee 100%);
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. M3IMEeHeHne TemnepartypHoro rpaq)lea n/nnn yOelnbHbIX pacxogoB

TEeNsIOHOCUTENS NO BMAAM TEMTOBON Harpya3ku;

. n3MeHeHne cnocoba 3agaHua TensoBom Harpys3km wu3 CnnUCcka,

nMetoLerocsa B nacnopte (NpoekTHas / JoroBopHas / paktudeckas/ ...).

MpenycmoTtpeHa reHepauus cneumanbHbIX OTYETOB 00
OTKITHOYEHHbIX/BKITIOYEHHbIX abOHEeHTax M y4vacTkax TEMnnoBOW CETU, COCTOSHUE
KOTOpPbIX M3MEHUNOCb B pe3ynbTaTe NoclieaHEero NpoM3BeAeHHOro eaMHUYHOro Unu
rPynnoBOro MNepeknioyYeHnss. AT OT4eTbl MOryT, MO >XenaHuK Nonb3oBaTerns,
cogepxatb nby MHGpopmaumo 06 aTMX o0bekTax, coaepxawywcs B 6ase

AaHHbIX.

Pexum rugpasnnyeckoro MogenvpoBaHuA rno3BonseT ornepaTtuBHO Mnonyyarb
OTBeTbl Ha Borpockl TMna "4YTto byget, ecnn...?" OTo gaeT BO3MOXHOCTb U3bexaTb
OLUMBOYHBIX AENCTBUIA NPU PErYNTMPOBAHUN peXUMa U NEPEKIIOYEHNAX Ha pearnbHON
TENSIOBOM CeTW, KOTOpble MOryT TrOBfeYb HenpuatHole U paxe daranbHble

nocrneacTteBuA.

2.3.4 MogenbHbie 6a3bl

Mogocuctema  rmgpaBnNUYECKMX  pacyeToB  MO3BOMNSET  MOAenMpoBaTb
NPOMU3BOSIbHbIE PEXMMbI, B TOM YMCNE aBapuiHble U nepcrnekTuBHble. Camo no cebe
rmgpaBnuMyeckoe MoLEeNMpoBaHWEe npeanoniaraeT BHECEHME B MOAESb KakuUX-TO
M3MEHEHUN C LENbio0 BOCNPOU3BEOEHUA PEXMMHBIX MOCNEACTBUA 3TUX U3MEHEHUMN.
OueBMOHO, YTO TakMe M3MEHEHUS WCKaXKalT pearnbHble OaHHble, OMnucCbiBaloLLme
3KCNyaTUpyemMyro TEMfoBYHD CETb B €e TeKylleM COCTOSHUM, YTO KaTeropu4ecku

HEeOoMnyCcTUMO.

Mogcuctema  rMapaBfIMMECKMX  pacyeToB  COOEPXMT  crieuyunarnbHbIn
WHCTPYMEHTapuK, nO3BONAWMA ANS  uenen MoaenupoBaHWs co3gaBaTb W
agMUHUCTPUPOBATL  CcreunanbHble "MogenbHble" 6asbl - Habopbl  OaHHbIX,
KNOHUPYEMbIX U3 OCHOBHOWN (KOHTPOSbHOW) 6a3bl AaHHbIX ONUCaHUsS TEMMOBOW CETH,
Ha KOTOPbIX MOXHO MNPOU3BOAUTL NOOble MaHunynsuum 6e3 pucka UCKasuTb WUNK

noBpeauTb KOHTPOrbHYO Gasy.
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Kpome cBoGoabl MaHUNynsAuun, 3TOT MexaHM3M Takke obecnevnBaet
BO3MOXHOCTb OCYLLLECTBIIEHUS CPAaBHUTENbHONO aHanM3a pasfMyHbIX PEXUMOB
paboTbl TENNOBOM CETU, peanu3oBaHHbIX B MoAernbHbIX 6asax, mexagy cobown. B
YaCTHOCTWN, OCHOBHbIM aHaNUTUYECKUM MHCTPYMEHTOM SBMSIETCS CPaBHUTENbHbLIN
Nbe30MEeTPMYECKA  rpadmK, Ha  KOTOPOM  HarnmsgHO  BUAHO  U3MEHEHue
TMOPaBNYECKOTO pexuma, npousowesliee B pe3ynbTate Tex WU WHbIX

MaHUNYNAUUNA.

2.3.5 MbesomeTpuueckue rpacpmkmu

OTO OCHOBHOW aHanUTUYECKUN MHCTPYMEHT cneuuanncTa no rugpasindyeckum
pacyeTam TennoBbix ceTen. [lbe3omeTp npeacrtaBnaeTr cobon rpaduyeckmin
AOKYMEHT, Ha KOTOPOM W300paxeHbl NMUHUM LaBfeHnin B nojatowen n obpaTHom
MarucTpansax TenroBOW CeTu, a Takke npodunb penbeda MecTHOCTU - BOOMb
onpefeneHHoro nyTn, coeguHsowero mexay cobon aBa MNPOU3BOSIbHBIX Y3na
TENSIOBOM CETU NO Hepas3pbiBHOMY MOTOKY TennoHocuTensi. Ha nbe3oMeTpuyeckom
rpacdmke HarnsgHoO npeacTaBrieHbl BCE OCHOBHbIE  XapPaKTEPUCTUKM  PEXMMA,
NoNnyyYeHHble B pesynbTarte rmapaBfiM4ecKoro pacyeTta, Mo BCEM y3faMm U ydyacTkam
BAOSb BbIOPAHHOrO NyTN: MAaHOMETPUYECKME AaBIEHUS, NOMHbIE U yYAEeNbHbIE NOTEPU
Hanopa Ha ydacTkax TensoBOW CETW, pacrnofiaraemble OaBfeHUd B Kamepax,
pacxodbl TenroHocuTens, nepenagpl, Co3gaBaeMbleé Ha HACOCHbIX CTaHUMAX W

NCTOYHMKaX, N30ObITOYHbIE Hanopbl 1 T.A4.

lMocTpoeHnio Nbe3oMeTpuyeckoro rpaduka npegwecTsyet Bbl6Op MCKOMOro
nytn. [lna aTon Lenn Ha cxeme TenroBOW CETU OTMEYalTCA He MeHee [ABYX Y3/0B,
yepe3 KOTOpble OO0SHKEH MPOWTM BblOpaHHbIM NyTb. B obwem cnyyvae, C¢ yyeTom
3aKONbLOBAHHOCTN TEMNSOBbLIX CETeN, MOXEeT cyllecTBoBaTb 6onee ogHOro nyTw,
coefVHALWEro 3agaHHble Tovkn. B aTom cnyvae ons ogHO3HA4YHOro onpeferneHus
pesynbTata MOXHO YyKa3aTb MNPOMEXYTOYHble TOYKM, NMBO U3MEHUTb KpUTepuwn
noucka nyTu (3To MOXeT OblTb MUHUMMU3AUUSA KONMMYECTBA Y4aCTKOB, MUHMMU3ALMUS
rmapaBfMyecKoro ConpoTUBNEHUsa NMB0 MUHUMM3AUNS CYMMapPHOW ANWHbI, MOUCK NO
nMHUSM  nogaowen wunm obpartHom maructpanum). [lyTb cTpouTcs nporpammon

aBTOMAaTU4eCKN C Yy4€TOM COCTOAHUA 3anopH0171 apmMmatypbl B Yy3lilaxXx KOMMYyTauuun
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(TennoBbIX Kamepax), HavdeHHbIn NyTb “noacBeymBaeTca” Ha 3KpaHe LBETOM

BbleneHunsa.

Mocne BbiGopa Tpebyemoro nyTM OAHWM  KIUKOM  MbIWW  CTPOUTCSH
nbes3omerpudeckun rpacdmk. CoctaB otobpakaemon Ha HeM MHGOpMauuKn, nereHga
n MacwTab npeacTaBrieHns ferko HacTpamBalTCca nonb3oBaTternieM B yqobHoMm Ans
Hero Buge. Cpegu NpoyYnmx HacTpPoeK UMEETCH BO3MOXHOCTb BblAENUTb Ha rpaduke
HapyLeHns  rmapaBfMyeckoro  pexuma, KpuTepuum  HapyleHun  3agaloTcs

norib3oBaTtesiemM. I'IpM HeobxoaMmMocTH I'pa(bI/IK MOXET BbITb pacne4vyartaH.

Ha opgHom koopgvHatHOM none rpaguka MoryT OblTb OAHOBPEMEHHO
NOCTPOEHbl Mbe30MEeTPbl ANA HOMMHANbHOrO U (PAaKTUYECKOro rMapaBfiNYEeCcKUX
PEXNMOB, a TakkKe CPaBHUTENbHbIE FPAUKM ITUX XKE PEXMMOB, MOCTPOEHHbLIE MO
OOHOW 13 MmoaenbHbiXx ©0a3. Tunbl U UBEeTa NUMHUM WU TO4YeK rpaduka nerko
HacTpamBaloTCs, Tak 4Tobbl rpadukM pasfnnYHbIX FMAPABIMYECKUX PEXMMOB Ha

O4HOM nosne 6binu pasnuninmMmbl Mexay cobon.

B cnyyae Hanuuma cBasm WIC  "Tennolpad" c¢ ACY TI, Ha
NbEe30OMETPUYECKOM rpadmke BO3MOXHO, MOMUMO pPacYeTHbIX JIMHUW OaBfiEHUN,
nokasatb pearbHble Y3MnoBble [OaBMneHusi, U3MepsieMble HenocpeacTBEHHO Ha
TENSOBOM CETU AaTyMkaMu. OTO MO3BOMSET COMOCTaBUTb PEXUM, MOMYYEHHbIN B
pesynbTaTte rMapaBnnU4eckoro pacyeTa, C AaHHbIMU (PakTUYECKUX 3aMepPOB, N OYEHb

ynpoLiaeT npouecc kanMbpoBK/M pac4eTHON rmapaBrivMyeckon Moaenu.

MNbe3oMeTpuyeckmin rpacmk ABNAETCS He3aMeHMMbIM WMHCTPYMEHTOM Mpu
KanubpoBke rmMOpaBnMYecKo MoAenu TEnnoBON CeTU, MOCKONbKy rpaduyeckas
WHTepnpeTauns rmapaBfMyeckoro pexvma no3BonsieT OAHOBPEMEHHO KaYyeCTBEHHO
N KONMMYECTBEHHO OLLEHUTb MOMPaBKW, KOTOpble HEOBXOAMMO BHECTM B pacyeTHYH
Mofernb, YTobbl OHa Hanbonee agekBaTHO NOBTOpSna "rmapaBnuyeckoe nosegeHve"

peaan0|7| TensnoBoOn CeTu B aKcnnyartauunn.

2.3.6 FpynnoBble U3MEHEeHMs XapaKTepuMcTMK Harpys3okK

a6oOHEHTOB TEeNMOBOM CeTU Mo 3afaHHbIM KpUTepusam

B nogcncrteme rmopaBliM4ECKUNX pac4yeToB MMeeTCA cneunanbHbIn

MHCTPYMEHT ONnA OCYLLEeCTB1IEHNA MaCCOBbIX N3MEHEHUM XapakTepucTtuk Harpy3ok
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ﬂOTpGGMTeﬂeVI C uenbi MmoaennpoBaHuA - Takunm o6pa30M, 4YTObbI npn 3TOM He

MEHSITb MacrnopTHbIe 3Ha4YeHUsi Harpy3ok aboHEHTOB TEMOBOWN CETU.

OTOT WHCTPYMEHT NO3BOMSeT NPUMEHUTb oOOLlee MpaBuno W3MeEHEHMUs
XapakTePUCTUK TEMNNOBOW Harpy3kym OOQHOBPEMEHHO Afs1 HEKOTOPOW COBOKYMHOCTMU

notpebutenei, onpeaensemMon 3agaHHbIM Kputepuem otbopa, B YaCTHOCTU:

o no Bcen Base faHHbIX ONMCaHUsS TEMNOBOW CETHU;

. MO O4HOW U3 CBA3HbIX KOMMOHEHT (TENI0BON 30HE UCTOYHMKA);

° NoO HeKoTopon rpadguyeckon obnactn, 3agaHHOW MPOU3BOSIbHbLIM
MHOIOYrOfIlbHUKOM;

o no Tuny OObBLEKTOB TennocHabxeHus (kKunbe, agMUHUCTPATUBHbIE

30aHUs1, NPOMbILLNEHHOCTb U T.4);
. Mo NpU3HaKky Be4OMCTBEHHON NOAYNHEHHOCTY;
. Mo NpuU3HaKy agMUHUCTPATUBHOIO AENEHUs; 1 T.M.

Kputepun otbopa Moryt ObiTb ntoObIMW, €OMHCTBEHHOE CYLLECTBEHHOE
TpeboBaHMe: COOTBETCTBYWOLWas WMHGOpMaunsi, HAa OCHOBaHMM KOTOPOW CTPOMUTCS
KpuTepuanbHbii 0TOOp, OOMmKHa B SIBHOM BuAe NpUCYTCTBOBaTb B 0ase OaHHbIX

onucaHus notpebuTtenei Tenna.

Ona notpebuteneinr, oTOOpaHHbIX MO 3a4aHHOMY KPUTEPUID, MOXHO

BbINONHUTE Ntoboe 13 cnepyrowmnx N3MeHEeHNI XapakKTepucTuK Harpy3ku:

. BKIMOYEHME/OTKIMIOYEHME OAHOIO MMM HECKONbKUX BWOOB TEMNOBOWN
Harpysku;
. OrpaHWYEeHMe OAHOrO WIM HECKONbKUX BWAOB TEMNIOBOW Harpysku (B

%% OT nacnopTHoW, B T.4. n 6onee 100 %);

° M3MEeHeHne TemnepartypHoro Fpa(bI/IKa n/nnn yOelnbHbIX pacxonoB

TensIoOHOCUTENS No Bngam TensoBoun Harpyskwu,

° n3MeHeHne cnocoba 3agaHua TennoBow Harpyskm u3 Crnnucka,

umetoerocqa B nacnopte (NpoekTHas/gorosopHas/dakrmnyeckasi/...)

Mocne nNpoBedeHUss CepuM  U3MEHEHUI  XapaKTepUCTUK  Harpysok
aBTOMaTUYECKN MPOU3BOANUTCSA MMOPABIINYECKMI pacyeT TEMNNOBON ceTu, pesynbTaThl

KOTOPOro cpasy Xe AOCTYMNHbI AnAd sudyanmni3aumm Ha cxeme n aHarnimaa.

22401.0M-11CT.003.000 20



OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

MocKonbKy NpU U3MEHEHUN XapakKTEePUCTUK Harpy3ku nacrnopta notpebuTenen
He MEHSI0TCS, OYeHb MPOCTO BEPHYTbCS K WCXOAHOMY COCTOSIHAKO pPacyeTHOW
rMOPaBrMYEecKod MOAEnNK, onpeaensieMoMy nacnopTHbIMU 3HAYEHUSIMU TEMNoBbIX

Harpys3ok notpeburenen.

2.3.7 FpynnoBble M3MEHEeHMs XapaKTepucCTUK Y4YacCTKOB

TensioBoM CeTH No 3afaHHbIM KPUTEepUaM

[laHHbIAW  MHCTPYMEHT nNPUMMEHMM Ans  pasfnuyHblX uUenen wn  3agad
rmopaBnMyYeckoro MOLENUPOBaAHUS, OOHAKO €ro OCHOBHOE npegHas3HavyeHue -
KannbpoBka pacyeTHOM rMapaBfMYECKON MoAenu Tennoson ceTu. TpybonpoBoabl
peanbHOMW TennoBoM ceTu Bceraa WMeT (U3NYEeCKMe  XapakTEepPUCTUKW,
OTNIMYaLWMECA OT MPOEKTHbIX, B CUMY MPOUCXOASALLNX BO BPEMEHU U3MEHEHUN -
KOPpPO3un 1 BbiNadeHNs1 OTNIOXEHUI, OTPaXKaloLMXCA HA U3MEHEHUN 3KBMBANIEHTHON
LLIEPOXOBATOCTM M YMEHbLUEHMM BHYTPEHHEro AMaMeTpa BCReacTBME 3apacTaHus.
OueBMOHO, 4YTO 3TU U3MEHEHUA BIUAKOT Ha T[MAPABNYECKME COMPOTUBIIEHUS
y4yacTkoB TpybonpoBogoB, U B MacwTtabax cetn B LesioM 3TO NPUBOAMT K BeCbMa
3HAYNUTENbHBIM  PacXOXAEHMAM pe3ynbTaTOB rMAPaBNMYECKOrO pacdeta no
"NPOEKTHbIM" 3HAYEHNsIM C pearibHbIM FMAPaBIMYECKUM PEXMMOM, HabMna4aemMbiM B
akcnnyatupyemon tennoson cetn. C apyro CTOPOHbI, N3MEPUTb OENCTBUTESNbHbIE
3Ha4YeHUs1 LIepOoXoBaTOCTEM W BHYTPEHHUX [OMaMETPOB YYacCTKOB [OEeNUCTBYHOLLEN
TENSIOBON CETM He NpeacTaBnseTca BO3MOXHbIM, MOCKOMbKY 3TO notpeboBano Obl
MacCOBOro BCKpbITUA TpybonpoBoOoB, 4TO BpsAg NU peanusyemo. [loaTomy aTwn
3Ha4YeHUs] MOXXHO NULLIb KOCBEHHbIM 00pa3oM OLEHUTb Ha OCHOBAHMU CpPaBHEHUS
peanbHoro (Habnwgaemoro) rmapaBiANYECKOro pexmnma C pesynbTaTaMn pacyeToB
Ha rMapaBnUYeckon MOAEeNM U BHECTU B pacyeTHYl MoAenb COOTBETCTBYyHOLLME

nonpaBKN. B atom, B nepsom I'IpI/l6J'IVI)KeHI/II/I, M COCTOUT npouecc KaJ'II/I6pOBKI/I.

MHCprMeHT rpynnoBbiX onepauvnh no3soJjideT BbINONMHUTL WU3MEHEeHUe
XapakTepuctuk and nogMHOXecCcTBa Y4YacTKOB TENnSoBON CEeTn, onpeaendaemMoro

3aaHHbIM KpUTEepnem 0T6opa, B YaCTHOCTW.

o no Bcen 6ase faHHbIX ONMCaHUsS TEMNOBOW CETH;
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o NO OAHOW W3 CBA3HbIX KOMMOHEHT TEensoBOM cCeTu (TEnroBOM 30He
NUCTOYHUKA);

. No HeKoTopon rpaduyeckon obnactn, 3agaHHOW MPOU3BOSIbHbLIM
MHOrOYroflbHUKOM;

o BAOSNb BbIGpaHHOIo NyTw.

Mpn aTtom Ha nwobon wm3 BblLenepevYncnerHHblx "MPOCTPaHCTBEHHbIX"
KputepueB MOXeT ObITb HanoxeHa cyneprnosvumsa KputepueB oTbopa no

KrnaccuuULMPYOLWUM NPpU3HaKaM:

° no nogarvwunm nin O6paTHbIM pr6OI'IpOBO,D,aM Tennoson cetun, nmbo
CAMMETPUYHO;

. no Bnay TennoBbliX ceten (MaFI/ICTpaJ'IbeIe, KBapTaJ'IbeIe);

. no y4yacTtkam TENnsI0BOU CETH onpenerneHHoro ycrioBHOro gnamMmeTpa;

L] no y4yactkam TENSI0OBOW CETU C ornpegerneHHbiM TUMoOM NpokKnaaku, n T.n.

Kputepum orbopa moryT ObiTb MPOM3BOSIbHLIMWU NMPU COBNIOLEHNN OCHOBHOrO
TpeboBaHMA: MH(OPMaLMs, HA OCHOBAHUM KOTOPOW CTPOMTCA OTOOp, AO/MKHA B

ABHOM BUAeE NPUCYTCTBOBATb B MACNOPTHbIX OMUCaHNAX y4aCTKOB TEnmoBOn CETH.

[nsa yyacTkoB TennoBbIiX ceTen, 0TOOpaHHbIX NO ONpeaeneHHON COBOKYNHOCTH

KPUTEPUEB, MOXXHO NMPOU3BECTU MoOYI0 U3 CreayoLnx onepawmi:

. N3MeHeHne 3KBUBaneHTHOW LepOoXoBaTOCTy;

. N3MEHEHNEe CTENEHN 3apacTaHnsi TPyGoNpoBOAOB;
. n3MeHeHne KoaddrLMeHTa MECTHbIX NOTEpPb;

. M3MeHeHne crnocoba pacyeTa CconpoTUBIEHMSI.

Mocne nNpoBeAeHMst  CepuM  U3MEHEHUN  XapaKTepUCTUK  Yy4acTKOB
TpybonpoBOAOB TENroBOW CEeTW aBTOMaTUYecKku MPOU3BOAUTCA TMOPaABINYECKUN
pacyeT, pe3ynbTaTbl KOTOPOro cpasy e AOCTYMHbl AN BU3yanusauum Ha cxeme U

aHanunasa.

MocKonbKy Npy U3MEHEHUWN XapaKTePUCTUK y4acTKOB CETU TEMMOBOW CEeTU UX
nacnopta He moandUuMpyroTcs, B NM06ON MOMEHT MOXHO BEPHYTbLCS K UCXOOHOMY
COCTOSIHUIO pacyeTHON rMapaBnMYEeckon Mogenu, onpenenseMomy nacnopTHbIMM

3HAa4YEeHUAMU XapaKTEPUCTUK y4aCTKOB TENSI0BON CETH.
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2.3.8 TabnuuHblie (7] rpacomueckue aHanuTnyeckue

MHCTPYMEHTbI

Hapsigy ¢ cambim BOCTpeOOBaHHbLIM WMHCTPYMEHTOM - MbEe30MEeTPUYECKUMMU
rpacdmkamm, nNOAcUCTEMAa ruapaBNUYECKUX pacyeToB TEMMOBbIX CETen cHabxeHa

OonbLwKMM KonuyecTBoMm yaobHbIX CpeacTB aHanusa. B yactHocTu, cneayrowme:

° "rmgpaBnuyeckast” packpacka CeTW:. pasHbiIMW LBETaMW BblOENSTCA

BKIMIOYEHHbIE, OTKITIOYEHHbIE U TYINMNKOBbIE YH4aCTKN TEMNJ10BblX ceten,

L] creyunarnibHble pacKpacKku TENSIOBOM CETU MO 3HaA4YEHUAM pPa3nn4yHbIX
XapakTepuctmuk rmngpaBiin4eckoro pexumma (I'IO CKOpPOCTH, MO 30HaMm haBsneHnn B
nogaroLien nnum 06paTHOIZ MaruncTpanu, no ygeribHbiIM nNoTepAaAM Harnopa Ha y4YacTKax

nT.n.);

o rpacduyeckne BblaeneHns (BblAeneHns LBETOM WU MHbIM CNoco6oMm
Y3NOB W/MIM Yy4acTKOB TENSOBOW CETUM MO HEKOTOPOMY KpUTepuio), Hanpumep:
notpebutenu C npeBbllEHVEM [aBneHus B OOpaTHOM marucTpanu, TennoBble
Kamepbl C "npwxaTbiMW" 3adBMXKKaMW, y3rbl C pacnoriaraeMbliM HanopoM HUxe

3aaHHOro, y4actky C npeBblLLUEHNEM 3agaHHoOmn CKOPOCTHU NMOTOKa, 1 T.M.

° pacCcTaHOBKa Ha cxemMme TEns10BON ceTn 3Ha4YKOB-CTPEJIOK,
yKa3blBavOWNMX HarnpaelieHne OBWXEeHUA TenJioHocuTenda no nogawowen wunm

obpaTHOM marucTpanu;

o NoAMUCb Ha CXeMe TENmoBOM CeTU 3HaYEeHUN pacxoaos Mno yd4acTtkamMm un

AaBreHuin B y3nax ceTu;

. NPon3BOJibHbIE TabnuyHble aHanUTU4eckne OOKYMEHTbI, MOCTPOEHHbIE

No UCXOAHbIM AAaHHbIM U pe3ylibTaTaM r’mapaBlind4ecKkoro pacyeTta Tenj1oBbiX ceTen;

° rmgpasnuny4yeckmne crnpaBKu no oTAelr1bHbIM y3nam, y4acTKawm,

MCTOYHUKaAM, HACOCHbIM CTaHUUNAM U I'IOTpe6VITeJ'I$IM TEennoBou ceTy;

. NPOM3BOSbHbIE 3anpocbl M BbIOOPKM M3 Gasbl AaHHbIX, copepXalwue
nobble onucaHHble YHKUUKM OT MapaMeTpoB PeXMMa, MOMyYeHHbIX B pesynbrarte

rmapaBJiINMEeCcKOro pac4eTa.
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Habop packpacok, rpadmyecknx BblOENEHUN U aHaNUTUYECKUX OOKYMEHTOB
HUYEM HEe OopraHu4yeH, Kpome noTpebHocTen nonb3oBaTens u cobnogeHus obuiero
npuHUMNa: rpynnmMpoBaTtb, (UNbTPOBATb M aHaNM3MpPoBaTb MOXHO TOMbKO Te
AaHHble, KOTOpble B SIBHOM BMAe MNPUCYTCTBYOT B 0ase AaHHbiX npoekTa, nnbo

BblYUCITMbI U3 NocneaHunx.

2.3.9 PacueT noTtepb TenfoOBOM 3HEPrmm Yyepes Usonsaumvio m c

yTeduKkamm TennioHocurTenn

P83p860TaHHaﬂ ANNeKTpOHHaA Moaesib CUCTEeMbI TennocHabxeHns no3Bonsier
OCYLLECTBIIATL pacyeT noTepb TEensoBon QHeprnn 4epes n3onAaunio n Cc yredkamu
TennioHocutensa. B kayecTtBe pOaHHbIX ONSA pacyeTta nporpamMmma Uucnonb3yeTt
3aHEeCeHHblIe Nnpu nacnoptu3aunnm OObEKTOB CUCTEMbI TennocHabXxeHnsa gaHHble, a

WMEHHO:
e Temnepartypa ceTeBoM BOAbl B nogatouem n obpatHom Tpybonposoaax;
e Temnepartypa xonogHow BoAbl;
e Temnepartypa rpyHTa;
e TemnepaTtypa nogBanbHbIX NOMELLEHNN;
e TemnepaTtypa BO34yXa;
e HopmaTtnBHasa NpoaoMKUTENBbHOCTL PaboThl TEMTOBOM CETH

MporpammHbIi KoMnniekc «Tennol pad» No3BoNsieT BbIMOMHATL pacyeT Kak 3a

BeCb rnepmnon (KOHerTHbIIZ FOE,), TakK 1N 3a KOHerTHbIIZ MecALl.

2.3.10 Hanapo4yHbIn pacyeT TensioBoM cetm

Llenbto HanagodHoOro pacdeta sBndercsa obecnedeHne notpedbutenen
pacyeTHbIM KONMMYECTBOM BOAbl M TEnnoBowW 3Heprun. B pesynbrate pacderta
ocyulecTBnsietca nogbop aneBatopoB M UX CcoMen, MNpouM3BOAUTCS pacyet

CMECUTEJIIbHbIX N OPOCCESTUPYIOLLNX yCTpOVICTB, onpeaendaeTcda Kornnm4ectso N MeCcToO
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YCTaHOBKM [OpOCCEerbHbIX LWainb. PacyeT MOXeT Npou3BOAUTLCH MNPU U3BECTHOM
pacronaraeMoM Harnope Ha WCTOYHMKe M ero aBToMaTtudeckoM noabope B crydyae,

eCIin 3agaHHOro Hamnopa He 40CTaTrto4HO.

B pesynbTate pacyeta onpegensloTcA pacxodbl M MoTepu  Hanopa B
TpybonpoBodax, Hanopbl B y3nax CeTW, B TOM YuUCre pacrnonaraemble Hanopbl Yy
noTpeGuTenen, Temnepartypa TENNOHOCUTENSA B y3nax CeTu (Npu ydeTe TennoBbIX
noTepb), BenMyMHa M3OLITOMHOrO Hanopa Yy noTpebuTtenei, Temneparypa

BHYTPEHHEro Bo3ayxa.

[poccenupoBaHne M3bbITOYHbIX HAaNMOPOB Ha abOHEHTCKNX BBOA4AX MPOU3BOAAT
C NOMOLLbIO coren 3N1eBaTopoB U ApoccenbHblX Wwanb. [poccenbHble wanbsl nepen
aboOHEHTCKMMM BBOAAMM YCTaAHABNUBAOTCA aBTOMAaTMYECKM Ha MOAaloLEM,
obpatHOM unn obGoux TpybonpoBodax B 3aBUCMMOCTM OT Heobxoaumoro nnsg
cucTeMbl rmagpasnunyeckoro pexunma. lNpu pabote HECKONbKUX MCTOYHUKOB Ha OOHY
CeTb onpegensetca pacnpefeneHne BOAbl M TENSIOBOWM 3HEPrMnm  Mexay
nctodHukamun. lNogsogutca GanaHc MO BOAE U OTMYLLUEHHOW TEMIIOBOM 3HEpPruen
MEXOy WCTOMHMKOM W noTpebutenamun. Onpegenaiotca notpebutenn wu
COOTBETCTBYIOLLMIA UM UCTOYHUK, OT KOTOPOro AaHHble NoTpedbutenu nonyyarT Bogy

N TennoByr 3HEPIAIo.
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3 BA3A AAHHbIX «3M FrOPOAA HMXHUA HOBrorPoa»

basa pgaHHbIXx OM peanusoBaHa B cpeactBax Microsoft Access. [daHHbIN
cnocob xpaHeHus MHdopMaunm obecnevymBaeT OOCTYN K AaHHbIM CpeacTBaM si3blka
3anpocoB SQL B cootBetcTtBuM co ctaHgaptom ISO/IEC 9075:1992, «A3bik 6a3

AaHHbIX SQL» (Database Language SQL).
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(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

4 3TAMNbI CO30AHMA «3M CT FrOPOOA HMXXHUU HOBrorPoa»

4.1 UndopmaumoHHo-rpachuueckoe onucaHue ob6bexToB

cucTeMbl TerniocHabxeHun

Ha gaHHom 3Tane npoBoaunocb MHOpPMaUUOHHO-rpaduyeckoe onucaHue
CYLLECTBYIOLMX  OOBLEKTOB  CUCTEMbl  TEMNOCHAGXeHUss  MyHUUMNAnbHOro

obpasoBaHusa «lopoa HuwxHnn Hosropoa».

KoHuenuus opraHmsaumm eguHoro obLeropogckoro  UMHGOPMAaUMOHHOro
npoctpaHctBa no pabote ¢ WUIC «Tennolpad» cnegywwasa: ycTaHOBKa B
AOMUHUCTpaLMn ropoga €anHoOro cepeepa, C KOTOpbIM AOSKHa ObiTb opraHusoBaHa

CBSi3b Y TeMmocHabXxatoLmnx opraHmaumi.

CepBep OnEeKTPOHHON MoAenu npegnaraeTcsl OpraHu3oBbiBaTb, UCMOMb3Ys

OAHY U3 ABYX apXUTEKTYP:

. apXuTeKTypa KIMUEHT-CEPBEP Ha OCHOBE WCMOMb30BaHUA (hannoBoro

cepsepa (cueHapun 1);

. apxuTekTypa TepMuHan-rnaBHbIv KoMnbloTEp Ha OCHOBE

ucnonb3oBaHua Microsoft Terminal Services (cueHapui 2).

B oanekTpoHHOW Mogenu TennoBad CeTb COCTOUT U3 Y3I0OB U BETBEW,
CBA3bIBAOLWMX 3TU y3nbl. K y3nam OTHOCATCA cnegylowmne obbekTbl: UCTOYHUKN,
HacoCHble CTaHUMW, TENnoBble Kamepbl, 3arfnywku, OeckamepHble Bpe3kn W
notpedbutenn. Pag anemMeHToB, Takue Kak TensoBbie Kamepbl, notpebutenu u T.4.,

AO0NycKaloT JanbHEeNLWy Krnaccudukaumio.
PasnuyatoTcsa crneayrowme TeXHONOrn4Yeckne Tunbl y3nos (PUCYHOK 4.1):
o NCTOYHMUK,;
o nctovHuk LTI otonneHus;
. nctouHuk UTM MBC;
o Kamepa MmaructpanbHas nog3emMHas;

° Kamepa maructparibHada Haa3emMHas,
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o Kamepa KBapTarnbHasa nog3eMHas;
o Kamepa KBapTarnbHas Hag3eMHas;
o Kamepa y3en Bpesku;

. GeckamepHas BpesKa;

. N3MeHeHne anameTpa;

o N3MEHEeHNE NapameTpoB;

o y3en yyeTa;

o HacocHas CTaHuus nogarwoLas;

o HacocHas CcTaHuus obpaTHas;

o notpebuTens OTONMEHUS;

o norpedutens BC;

. notpebutens 0606LLEHHbIN;

. notpebutens LTI oTonneHus;

o notpebutens LTI MBC;
o 3arnyLKa;

. Kamepa areBaToOpHbIN y3en.
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OBOCHOBbIBAIOLLME MATEPWATDI K CXEME TENNOCHABXEHWA TOPOOA HMXXHEFO HOBrOPOMA HA MEPUOQ A0 2030 FOAA
(AKTYANU3ALINA HA 2024 rof)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

, ,
ormenere (N

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

HaumeHosaHue ¥ana I

F T3 _ ucTouxuk Creners ysna I_1
}. T3 - MCTOMHKE - KoTeneHan MBC

M T3 -vomounae LT
M T3 - werounnr UTN oTonnesus Keappar: I 73 I 83

M T3 _ weTounnk LTI MBC

m

}. T3 - HCTOYHKE - TRYNINCEOH V3N EEEEs | Janmce |
ﬁTB - KAMepa MarucTpansHan
o T3 - noTpeduTens TN
m T3 - noTpeduTene TN MBC
T3 - kamepa nogean — YuECTM

T3 - oTEETENEHWE
ﬂTB - KAMEpa KBapTansHan

ﬁTB - KAMepa HagIemMHan
[jTB - KAMEpa NaEUNLOH -

BozmosHeIE YpoBHW
ITennu::ETb TCOAD T3 - kBapTaneHkIe oTONN. vI

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

0K I Crmaeta | Cnpaeka |

PucyHok 4.1 - TexHonormyeckue Tunbl y3rnoB

Bcem y3nam npuceamBaroTCAa YHUKarbHble MMEeHa B npouecce BBOOa, TaKne

Yy351bl Ha3blBaltOTCA aBTOMaTU4€CKN MMEHYEMbIMW.

[na nMeHoBaHHbIX y3/10B  UCNOJ1Ib3YIOTCA pasJinyHblie WabnoHbl WMEH,
COOTBETCTBYKOLLMNE TEXHONIOTMYECKUM TUNaM Y3J10B. CprKTypbl MMEeH MMEeHOBAHHbIX

Y350oB OOJTKHbI YAOBJ1ETBOPATL ClieyoLnMm Tpe6OBaHM9|MZ

o NCTOMHUK: <UMSA UM agpec pacnornoXeHus> (Mpon3BOSbHbIA TEKCT A0
40 3HakoB);
. nctodHunk LTI otonnenuna: LUTMO-<uma LTI go 15 cumBonos >;

. nctodHmnk UTMN MBC: UTMIM-< uma UTM go 15 cumBonos >;

. marucTpanbHble kamepbl: TK-<Tpu cumBoria HoMep 3HEpProucTovYHuKa>

-<HOMep kamepbl 40 13 cUMBONOB>;
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. KBapTanbHble kamepbl: TK(kamepa HagsemHasa YT, kamepa naBubOH

MAB)-<Tpu cMmBOna HoMep 3HEPronCTOYHNKa>-<HOMep Kamepbl 40 13 CMMBOSIOB>;
. notpebutens LTI otonnenus: LUTIM-< uma UTM go 15 cumBonos>;

. notpedutens LUTM MBC: UTT-< nma LT go 15 cumeonos>;

. notpedutens oronneHusa: MNT-< uma Tl go 35 cumBoNoOB>;

. notpedutens BC: MNMT-< uma Tl go 35 cumeonos>;

. notpebutens 0606w eHHbIn: MT-< nma T go 35 cumeonos>;

. HacocHble cTaHuun: < uma HC go 40 cumBonos>;

o y3en orBeTrBnenme: OTB-< wuma OTBeTBNEHMs npucBaMBaeTcCs

aBTOMaTUYEeCKM Mo BO3pacTaHWio 40 6 CUMBOIOB>;

° y3en wusMmeHeHne napametpoB: W.[1.-< wnma Wl npucBanBaeTcA

aBTOMaTU4yeckn 4o 6 CMMBOJSIOB>;

o y3en wuaMmeHeHune pguametpa: [1EP-< uma ysna npucBamBaeTtcs

aBToMaTU4yeckn Ao 6 CUMBOSIOB>;

. y3en 3arnywka: 3Al-< ums 3arnyLwku npucBanBaeTcsl aBTOMaTUYECKM

[0 6 cMMBONOB>;
o rpynnoBow anesaTopHbln y3en: MNAY-< nma Y go 25 cumBonos>.

BerBn aBnawTca  rpadguyeckum  u3obpaxeHuem  TpybonpoBoooB U

npenctasnAaloT CcoBOM MHOro3BEHHbIE JTIOMaHbl€ NIMHUN, COeUHSOLWME Yy3r5ibl.

Cxema TennocetM OTHOCUTCH K otaenbHOMY CJ10K0 OTO6pa)KeHVIFI. Cnon

TennoceTn OennTcAa Ha cneayrlme ypoBHU:

L] MarncTpalnbHada CeTb,
° KBapTalrnbHadA,
° XapaKTepuUCTnkn y4acTKoB.

MapannensHo [gaHHOMY 3Tany MpoBOAMMCA 3Tan  MHGOPMaUMOHHOro
OMUCaHUs OGBLEKTOB CUCTEMbI TEMMOCHABOXKEHUS: WCTOYHUKM TENNOBOW 3HEPruu,

notpeburtenu, yyactku Tennosbix ceten, LUTT, UTTT.
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OCHOBOWM CEMaHTUMYECKUX AaHHbIX 06 OGbeKkTax CUCTEMbl TennocHabxeHus
aBnsitoTcss 6as3bl  AaHHbIX 3akasyMka Mo Harpyskam notpebutenen, a Takke

MHGOPMaLUS NO y4acTKam TENOBbIX CETEN, UCTOYHMKAM, NOTPedUuTensim.

B cywecTBytowen 6ase p[gaHHbIX ONEKTPOHHOW MOAENU OMUCbIBAOTCH
cnegyowmne nacnopTHble XapakTepUCTUKU NO NPUBEAEHHBLIM HWXKE TUnam OOBLEKTOB
cucteMbl TennocHabxeHns. CoctaB MHMOpMaUUKN NO KaXAOMY TUMy OOBLEKTOB Kak
HOCUT CMpaBOYHbLIA Xapaktep (Hanpumep, Marepuan kKamepbl, 6anaHcoBas
NPpUHaAnNexHocTb U T.4), TaKk U HeobxoauM AN (YHKUMOHMPOBAHUS pacyeTHOW
mogenu. NonHoTa 3anonHeHus 6a3bl AaHHbIX MO NapameTpaM 3aBUCUT OT Hanuyus

NCXOOHbIX AaHHbIX Y TennocHabxarLWwmx KoMnaHuin.

CocTtaB nHdopmaLuum no nacnopTy UCTOYHMKA:

° TemnepaTtypHbI rpaduk,;

. cnocob 3agaHus XxapakTePUCTUKN UCTOYHUKA;
. COCTOSIHNE UCTOYHMK;

o MVWHUMarnbHbIN Hanop;

o MakCUMarnbHbIA Hanop;

o MUWHUMarnbHbIN pacxos;

° MaKCMManbHbIN pacxoa;

o NpuU3HaK 3agaHns pacxoda Unu gaBfeHnst B TOYKE NOAMUTKM;
o OaBrieHne B TOYKe MNOaNUTKK;

° pacxon Ha NOAMNUTKY;

. reogesnyeckasi oTMEeTKa B TOYKE NOAMUTKY;

o aZipec pacrosioXeHus;

o OCHOBHbI€ NacnopTHble NapaMeTpbl;

. onucaHue NpUHaaexXHoCTu.

CocTaB MHdopMaLumm no NacnopTy y4acTKOB:
o BbIOOp TNa yyacTka (CMMMETPUYHBIN, NOAaoLWnMn, 06paTHbIN);

. ANVHa;
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o YCITOBHbIN AMaMeTp;

o TOMLMHA CTEHKM;

o maTtepuan TpyObl;

. roa NpoKnaaku;

. LLIEPOXOBATOCTb;

o cnocob pacyéTta conpoTmBneHna (4epe3 KoaI(PUUMEHT MECTHbIX

norepb, 4epe3 KOI(PPUUMEHT MECTHbIX COMPOTUBMNEHUA, HENoCpenCTBEHHOE

3agaHue);

o cnocob 3agaHnsa  KO3(MPMUUMEHTOB MECTHbIX MOTePb WM MECTHbIX
COMNPOTUBIIEHUN;

o cnocob  onpepeneHus  BHyTpeHHero guameTtpa (no  [OCT,

HernocpeACTBEHHbIN BBOA);

o Tmnbl FTOCToB Ha TpybonpoBoabl;
o TVN NPOKNaaku (Hag3emHasi, noa3emMHasi, nogsanbHas);
. TMN NoA3eMHON Npoknagkn (beckaHanbHas, B HEMPOXOAHbIX KaHanax, B

nonynpoxoaHbIX KaHanax, B MPOXoAHbIX kaHanax);
. BMA TEMNOBOW U30NALUMN.

CocTaB uHdopMaL M no nacnopTty notpebutenei:

. Koa aboHeHTa;
. NMsA abOHEHT3;
. HasHayeHne noTtpebutena (kunble nomeweHunsa, XKKX, petckue

AOLLKOMbHbIE (LLUKOMbHbIE) YYPEXOEHUS, YYPEXOEHNS, NPOMbILLMIEHHbIE, Npodee, C/X,
CBSI3b, CTPOUTENBLCTBO, TpaHcnopT u ceasb, TCXK n YK, YXKI, BonbHuua, PognnbHbiin

AOM, OEeTCKUI caf, WKona, FOCTUHULbI, MarasuHbl);
. KONMMYECTBO 3AaHWUM;
. agpec;
. Tennosou nyHkT (LTI, UTI);

° kog LITTT,
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° cnocob 3agaHus Harpyskm oTonneHuns (OOrOBOPHAA,
®AKTUYECKASA, OTCYTCTBYET, MO OEbEMY 30AHUN);

° cxema npucoeauHeHus otonneHus (BABUCUMAA, HESABUCHUMAA,
HACOCHAR);

. AOroBOpHasi Harpy3ka OTOMMEHUs;
. hakTn4eckasa Harpyska OTOMMEeHUs;
° cnocob 3agaHua  Harpyskm [BC  (cpegHsasi,  MakcumarnbHas,

OTCYTCTBYET, MO YACNY XXUTENEN);
o cuctema tennocHabxenua (OTKPbITAA, SAKPbLITAA);

° cxema [BC no 3akpbiton cxeme (MOCJIEQOBATEJIBHAA,
MAPANJEJNIbHAA, CMELLAHHARA);

o cxema [BC no otkpbitom cxeme (BE3 UUPKYNAUMK, C
LIMPKYTALMEWN);

o norosopHasa Harpy3ka BC;
. dakTnyeckas Harpyska BC;
. cnocob 3apgaHus Harpysku BEHTUNALUMK (OTCYTCTBYET,

GAKTUYECKAA, OITOBOPHASA);

o AOroBOpHasi Harpy3ka BEHTUNSALNNY;
o hakTU4ecKkas Harpyska BEeHTUnauuu;
o cnocob 3apaHus Harpyskm TexHomnorum (OOrOBOPHAA,

PAKTUYECKAA, OTCYTCTBYET);

. TemneparypHbI rpaduk,;

. AnaMeTp rofiloBHOM anadparvbl;

o Ko3abpmuUMeHT NnogMeLLMBaHNS aneBaTopa,;

o AnameTp conna anesaTopa,;

o HOMep anesaTopa,;

° anameTp gnadparmbl Ha OTONSEHUE;

. anameTp gnadparmbl Ha nogorpesatenu BC;
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o anameTp gunadparMbl Ha BEHTUNALMIO;

o AnameTp conra aneeartopa;

o anameTp nognopHon anadparmel,

. anameTp gunadparmMbl Ha LMPKYNSUNN;

. anameTp guadpparmbl nognopa Ans unpkynauuu;

o NoTepun Hanopa B CUCTEME OTOMNSEHNS;

o NoTepu Hanopa B CUCTEME BEHTUNALNN;

o noTepu Hanopa B CUCTEME LIUPKYNALUm

° cnocob 3agaHus nognopHon guadparmbl (1o 3ag. notepe Hanopa,

ABTOMaTu4eckun, He paccuunTbiBath);
o noTepun Hanopa B NoANOpHON Anadparme;
o pacnonaraemblii Hanop BO BTOPOM KOHTYpe.
CocTtaB nHdopmauumn no nacrnopTty Kkamep:
. MEeCTO pacnonoxeHus (Npoesxas 4YacTb, TPOTyap, ra3oH, Nog MOCTOM);

. mMarepwuan Konoaua/kamepbl (KUPMNY, XKXEJNNIESOBETOH,
HEN3BECTEH, MOHOJINT, COCTOUT W3 BJIOKOB, KEPAMWYECKWUE,
MAHEJIbHbIE);

. AnvHa (guameTp);

. LUMPWHA;

. rnybuHa konogua/ BbiCOTa Kamepbl;
. TOMLLMHA CTEHKU;

o KOHCTpyKums nepekpblTua kamepbl (HEM3BECTHO, OTCYTCTBYET,

L] KONnnM4ecTBO JTHOKOB,

° Bua cnycka B konogey (CTYMNEHW, CKOBbI, OTCYTCTBYET,
CTPEMAHKA);

. reogesnyeckasa OTMETKa,
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. CTapoe HanmeHoBaHune KaMepr/KOJ'IO,D,LI,a;

° coctosiHue konogua/kamepsl (MCIMPABEH, PA3SPYLWIEH, 3ATOIMJEH,
3ABAJIEH, HEM3BECTHO);

. Hannuane rnapon3ondauunmn, royHtoBbiX BOA,

J Buag pAapeHaxa (HET, BbITOBAA KAHAJIM3AUWA, TNMBHEBAA
KAHAJTM3ALUWA, HA PEJTIbE®);

° cnocob wmsmepenus pasnenusa (OTCYTCTBYET, YEPE3 BEHTWIb,
YEPE3 KPAH, YEPES NI, YHEPE3 WTYLUEP, YHEPE3 SAABUXKY).

CocTaB MHdopMaLmmn nNo NacnopTy HACOCHbIX CTaHLUN:

. ™n HacOCHOMN CTaHuuu (MOOAKOLLAA, OBPATHAA,
CMECWUTEJbHASA, perynatop naenexus);

° WHBEHTapPHbIN HOMEP;

o KONM4eCTBO U HOMEpa HaCOCHbIX arperaTtos;

o MapKn HaCOCHbIX arperaTtos;

. aKTU4YECKNIN AMAaMETP HACOCHbIX arperaTos;

o dakTnyeckne o6opoTbl HACOCHbLIX arperatoB (06/MUH);

° MOLLHOCTb anekTpogsurarens (kBT);

o Hanpsi>xeHne anekTpoasuratensa (B);

o COCTOSIHME HacocHbix arperatoB (Peseps, Paborta, PemoHTt, ABP,
PerynupoBaHue);

. cnocob perynupoBaHus (4pOCCENUPOBaAHHNE Ha BbIXOAHOM BOOOBOAE,
peumpKynaumns);

o TMN perynaTopa (gaeneHust oo cebs, aaeneHus nocne cebs, pacxoaa,

AaBrieHus B Apyrom yarne nocrne cebsi, gaBrneHus B Apyrom yane Ao cebs);

. AVameTp perynatopa;
. ycTaBKa perynsitopa;
. COMpOoTMBIEHME perynaTopa.
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Takmm obOpasom, pesynbTatoM [daHHOW paboTbl 4ABNSeTcsa co3faHue
9NEKTPOHHOM MOAENU CUCTEMbl TEMSIOCHAOXEHUS MyHuuMnanbHoro obpasoBaHus
«opog HwxHu Hoeropoa» ot uctovHmkoB Tenria AO «TennosHepro» B cpeacTtBax
NIrC «Tennolpad»:

. BbINOSIHEHA rpacpmnyeckas npmBsa3ka 0O6beKTOB CUCTEM
TennocHabXxeHns K NnaHy ropoga, BKOYAs MWCTOMHUKM TENSIOBOM 3SHEPruu,

TennoBble CETU, TenJjioBble KaMepbl, HACOCHble CTaHLUNMN, ﬂOTpG6I/ITGJ'I€I7I;

° onncaHa Tononorn4yeckasa CBA3HOCTb obbekToB cucTem
TennocHabXxeHuns nytem onumcaHusA FMﬂpaBﬂMHeCKOVI CTPYKTYpPbl BCE€X OCHOBHbIX

y3noB Mogenu (CTPYKTYpbl TEMMOBbLIX KAMEpP, CTPYKTYPbl Y3r10B BPE3KN);

o npoeegeHa nacnoptun3auna MUCTOYHUKOB TenJia, y4YaCTKOB TeENmnoBbIX
ceten w n0Tpe6|/|Tene|7| Nno OCHOBHbIM MapamMeTpam, HeoOXxoauMbIM  Ans

MOZENMPOBaHUSA rMOPaBIMYECKUX PEXMMOB paboTbl CUCTEM TeNoCHabXeHNS.

Mo OKOHYaHM0O pfaHHOro 93Tana paboT 6bina BbIMNOIHEHA MNpoBepka
9NEKTPOHHbIX MoOAenen cucteMbl TennocHabXeHuss Ha npegmMeT MNOMHOTbl U
KOPPEKTHOCTU 3aHECEHHOW MHGopMaLMM No o6bekTam CUCTEMbI TEMNOCHABXeHUs B
UFC «Tennolpacd» Ans peweHns 3agad MOAENMPOBaHMA  MapaBMYECcKUX

PEXMMOB.

MHCprMeHTapI/IeM ana aHanm3a W BbiABJIEHUA ownbok BO BBE€OEHHbIX
MCXOOHbIX OaHHbIX ABMAJINCb CreHeEPUpoBaHHbIE OTHETHI 006 obbekTax M3 co3gaHHOM

6asbl JaHHbIX;

° y3Iibl C He BBE€AEHHOW BHYTPEHHEN CTPYKTYpOW;

o y3nbl-noTpebutenun 6e3 onncaHHbIX peanbHbIX NOTpebuTenen;
o y3nbl 6e3 reogesnyecknx OTMETOK;

. OT4eT O NoTpedbuTensx;

. OTYeT 0 Kamepax (NacnopTU3NPOBAHHbIX);

. oTyeT 06 yyacTkax (nacnopTU3MpoBaHHbIX);

. y4yacTkm 6e3 nacnopTos;

o oT4yeT 06 MCTOYHMKAX (MacnopTU3MPOBAHHbIX).
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B pesynbtate paboTbl co3gaHa  3MeKTpOHHas  MoAdefNlb CUCTEMbI
TennocHabxeHusi, U BuU3yanbHOe OTOOpaxeHue CTPYKTYpbl TENMOBbIX CETENn OT
kotenbHbix AO «TennosHepro» npeacTaBneHo Ha pucyHkax 4.2-4.10 (HecKOmnbKo

KOTENnbHbIX ONA npmmepa).

KooTHYSRSKAR Y.

EpWETHa A ¥

KOoTHUSRSKAR Y.

PucyHok 4.2 - BusyanbHoe oTobpaxeHune CTPYKTypbl TennoBbIx ceTer oT KotenbHon Kames
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(AKTYANU3ALINA HA 2024 rof)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

BusyanbHoe oToGpaxeHue CTPYKTypbl TennoBbIx ceTer oT KotenbHomn «Coepb6aHk» BMK Ne1 n
Ne2

PucyHok 4.4 - BusyanbHoe oTo6paxeHue CTPYKTYpbl TENNOBLIX ceTeil oT KoTenbHoi AHKyAWHOBCKOe Luocce,
24
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OBOCHOBbIBAIOLLME MATEPWATDI K CXEME TENNOCHABXEHWA TOPOOA HMXXHEFO HOBrOPOMA HA MEPUOQ A0 2030 FOAA
(AKTYANU3ALINA HA 2024 rof)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

PucyHok 4.5 - BusyanbHoe oTo6paxeHue CTPYKTYpbl TENNOBbLIX ceTeil oT KoTenbHoi AHKyAWHOBCKOe Luocce,
36
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FO[)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

TU METPO

PucyHok 4.6 - BusyanbHoe oTo6paxeHue CTpyKTypbl TennoBbix ceTen oT KotenbHon BekeToBa, 13
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PucyHok 4.7 - BusyanbHoe oTtobpaxeHue CTPYKTypbl TennoBsbix ceTel oT KotenbHon 6ynbBap Mupa, 4a
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

Banous, 11,13 15

2,

Pl

PucyHok 4.9 - BusyanbHoe oTobpaxeHue CTpYKTypbl TennoBbix ceTeit oT KotenbHot rp.3. Kupos, 11, 13
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OBOCHOBbIBAIOLLME MATEPWATDI K CXEME TENNOCHABXEHWA TOPOOA HMXXHEFO HOBrOPOMA HA MEPUOQ A0 2030 FOAA
(AKTYANU3ALINA HA 2024 rof)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

PucyHok 4.10 - BusyanbHoe oToGpaXkeHue CTPYKTypbl TennoBbix ceTei oT KoTtenbHow mp.a. Mepoes np, 37, 41

XapakTepucTukn y4acTkoB TpybonpoBOAOB OT 3HEProMCTOMHUKOB ropoga
HwxHun Hosropoa npencrtaeBneHa B JokymeHTe [naesa 1. O6ocHoBbIBawoLWme
maTepuanbel. CyulecTBytollee MNONoOXeHne B cdepe NPOM3BOACTBA, nepegayn u
notpebrneHnss TENNOBOW 3HepruM Ans uenen TennocHabxeHusi. [punoxeHue 2.

TennoBble ceTn ropoaa.

4.2 OnucaHve TonororM4yecKkom CBA3HOCTU 06 beKToB cucremsi

TennocHabxxeHus

OnncaHne TOMOMOrMYeckon CBA3HOCTU MpeacTaBnsieT cobol  onucaHue
TMOPAaBIMYECKOA CTPYKTYpbl Y3rIOB CUCTEMbI TENNocHabXeHns  (KOnneKkTopos,
TEnnoBbIX KaMep, CMOTPOBLIX KoroAues). B pesynbTtate BbINONHEHUS JaHHOro 3Tana
paboT co3faHa ruapaBnmMyeckasl Modernb CUCTEMbl TENNOCHabXeHUs, oTpaxatoLas
CYLLEeCTBYlOLLEE  TMOSIOXKEHME  CUCTEMbl  TEMfOoCHaGXeHWUs  MyHMUMNanbHOro

obpasoBaHusa «lopog HvxHMn HoBropoa».

MoapobHO anroputM onucaHWs TOMOMOTrMYECKONM CBSA3HOCTM OOBLEKTOB

npeacTtaeneH B AokymeHTe naea 3. O6ocHOBLIBaOLWME MaTepunanbl. ONEKTPOHHAs
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

MOAeNb  CUCTEeMbl TennocHabXeHus ropoga. an/IJ'IO)KeH nve 1. MHCprKLI,I/IFI

none3oBartens (UIFC «Tennol pad»).

4.3 OTnapka n KanmbpoBka 3NeKTpoHHOM Moaenu

B paMKax gaHHOro atana ObINN BbINOMHEHBDI:

. oTnagka paboTbl pacyeTHbIX MaTemMaTU4Yeckux Mmogynen nyTem

BbISIBNEHMS OLIMOOK B UCXOAHbIX AaHHbIX;

o KannbpoBka Mogenu C LeNbi AOCTUXKEHUA COOTBETCTBUSA pPaCYETHbIX
napameTpoB Mogenu (hakTM4eckum napameTpam B OnpeneneHHbIX penepHbiX y3nax
cuUcTeMbl TensocHabxeHnsa (pacxofbl, AaBneHUA BOAbl B Nogarolwmx U obpaTHbIX
TpybonpoBogax CUCTEMblI TennocHabXeHusa AOna  onpederneHHbIX  PacyeTHbIX
pexmmMmoB). PenepHbie y3nbl (MCTOYHUK TEMSIOBOW HEPrnn, Tennosasi kamepa, LTIT)
BbIOMpanucb Ons KaxgonW cUcTemMbl TEMNOCHabXeHUs UCxXoas U3 Hamnuyuns AaHHbIX,

npenocTtaBlieHHbIX 3aKkasymkom.

Ha sTane oTtnagku aneKkTPOHHOW Moaenu Obin NpoBedeH aHanu3 MOfHOThI
BHECEHHbIX WUCXOOHbIX AaHHbIX. MHCTpymMeHTapuem Ons aHanu3a W BbISIBIEHUS
OLLIMBOK BO BBEAEHHbIX UCXOAHbIX AaHHbIX SABMSAOTCA CreHepUpoBaHHbIE OTYETbl 00

obbekTax n3 cosgaHHom 6asbl AaHHbIX (PUCYHOK 4.11):

o y3nbl C He BBEEHHOW BHYTPEHHEN CTPYKTYPOU;

o y3nbl-noTpebutenun 6e3 onncaHHbIX peanbHbIX NOTpebuTenen;
o y3nbl 6e3 reoge3nyecknx OTMETOK,;

o OTYEeT O NoTpedbuTensx;

o OTYET O Kamepax (MacnopTU3MPOBaHHbLIX);

o oT4eT 06 yyacTkax (macnopTU3MPOBaHHbIX);

o y4acTkm 6e3 nacnopTos;

o oT4eT 06 UCTOYHUKAX (NacnopTU3MPOBaAHHbIX).
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FO[)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

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) |
OTUET NoO NPWHAANEXHOCTY YPOBHAM rpadmuyecknx obbekToB (TennoceTs)
OTueT no Harpyakam notpebutenei (aboHeHTOB) No KOMNOHEHTE

Otuet no Harpy3kam notpebuTenei (aboHeHToB) |
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

‘ £
£
£
@B Orknrovenns
=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 - BapuaHTbl oT4eTOB, hOpMUPYEMBIX NPKU paboTe B 3INeKTPOHHOW Moaenu

KanubpoBka mopenu - npouecc uaeHTUUKaUMM U TOHKOW HacCTPOWKM
HabopOB WCXOAHBIX OaHHbIX Takum oOpasoMm, 4YToObl obecrneunTb MakcumaribHoe
npubnumxeHne pesynbTaTtoB rMAPaBNNYECKOro pacyeTa K pakTu4eckum napameTpam
B OMNpedeneHHbIX penepHbIX y3nax CUcTembl TennocHabxeHus. Ona opraHusaumn
npouecca kanubpoBkn 3OM BblIOGMpalOTCa penepHble y3Mbl B KaXAoW U3 CUCTEM
TENNOCHAOXeHNs!, TakKMe Kak: BbIBOOHOW KOMMNEKTOP Ha WCTOYHWUKE, TENsoBble

KamMepbl, HaCOCHble CTaHuun, Mo KOTOPbIM UMMEKTCA q)aKTVI‘-IeCKI/Ie OaHHble Mo
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

pacxofgamMm TennoHOCUTENs M pacnosiaraemMbliM Hanopam 3a nepuop, Korga pacxofbl
TennoHocuTensa ObiMM  MakcuManbHO NpUONMXKEHbl K  HOMWHanbHbIM.  [ns
KannbpoBKM CO30aHHOM MOAENM WUCNOnb3ylT Oonblion Habop BCTPOEHHbIX

WHCTPYMEHTapueB.

OAHMM 13 He3aMEeHMMbIX WHCTPYMEHTOB Npu KannbpoBKe ruapaBinyecKkomn
MOOEenM TEnnoBOM CeTU HABNAETCA MNbe30METPUYECKUn rpadouK, MNOCKOMbKY
rpadpuyeckas UHTepnpeTaums rmapaBrMyeckoro pexnma no3sondeTr ogHOBPEMEHHO
Ka4yeCTBEHHO U KONIMYECTBEHHO OLEHUTb MOorpaBku, KOTOpble HEOBXO0OMMO BHECTU B
pacyeTHy mModenb, 4Tobbl oHa Haubonee agekBaTHO NOBTOpsAna "rapaenuyeckoe

nosefeHne" peanbHOM TEMNSTIOBOW CETU B SKCMyaTauum.

Takke Ons BbIMOMHEHMST KanMOPOBKM UCNOMb3YOT CreHepMPOBaHHbLIE OTYETbI
n cnpaBkn 06 obObekTax u3 co3gaHHon ©0asbl AaHHbIX, a TakKke rpaduyeckoe

npencrtasneHne napameTpoB TEMNMOHOCUTENA:

° pac4yeTHble napamMmeTpbl y4aCTKOB (,EI,aHHbIﬁ OTYeET, I'Ipe)J,CTaBﬂeHHbIVI B
TabnuyHoMm Buae, NO3BONSET BbINOMHUTL aHanus rmagpaBJINH4ECKOro pacyeTa BCEN

CUCTEMBbI TEeNnmnocHabXXeHns oT ornpepgerneHHoro VICTO‘-IHVIKa);

. pesynbTaTbl MOPaBNMYECKOTO pacyeta Mo YyyacTkaM BAOMb MNyTW
(DaHHbIM OTYeT, npeacTaBreHHbli B TabMUMYHOM BuAE, MO3BONSET BbIMNOMHUTD

aHanu3 rmapaBfNYeCcKoro pacyeta CMCTeMbl TennocHabXeHnsa BOOSb BblAENEeHHOro
nyTn);
o cnpaeka o notpebutene (Harpysku, ApoccernbHbIE YCTPONCTBA);

° rmagpasnnyeckas cripaBka O n0Tpe6|/|Tene (,ananZ OoT4HEeT NO3BOJIAET

npoaHanuanpoBaTb r’mapaBnnyeckme napameTpbl N0 KOHKPETHOMY NoTPebuTEnto);

L] "rmp,pasnmquKaﬂ pacKkpacka» CceTun (,ananZ pexum nosBonder
pa3HbIMMN LUBE€TaMWN BblEJINTb BKIMKOYEHHbIE, OTKIIOYEHHbIe U TYMNUKOBblIE YYaCTKU

TEnnoBblX CETEN);

. cneumanbHble packpackv TEnnoBOM CEeTW MO 3HaYeHWSM pPasfMyHbIX
XapakTepUCTUK  MMOpPaBNMYECKOro  pexuma  (QaHHble  peXxuMbl  MO3BONSOT
aHanuaupoBaTb BCH CWUCTEMY TEennocHabXeHUss MO HEeKOTOpbIM MapameTpam,

HanpuMep, CKOpPoCTH, AMaMeTpam);

. rpaduyeckne BblaeneHus (BblAeneHust LBETOM WW MHbIM Cnocobom

Y3I10B U/UNn y4acTKOB TEMS0BOW CETU BAOMb NYTW);
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

o pacCTaHOBKAa Ha CxXeMe TenrnoBOW CeTM  3HAYKOB-CTPETOK,
yKa3blBalOLMX HanpaBneHne AOBWXKEHUS TENSOHOCUTENa no Mojawowen wunu
obGpaTHOM Maructpanu (OaHHbIN PEeXuM MO03BOMSET aHanu3MpoBaTb [OBUXEHME

TENSIOHOCUTENS MO NoAatoLen unu oépaTtHon marmcTpanm);

L] NoOAMUCb Ha CXeMe TENMoBOM CETU 3HAYEHUN pacxoaoB Mo yd4actkamMm U

AaBneHun B y3nax ceTu.

MapannensHo paboTe C BbIWEONUCaHHbIM WMHCTPYMEHTapueM MpoBOAUTCS
KOPPEKTUPOBKA  M3HA4YanbHO  BBEAEHHbIX  [aHHbIX NO  LIepoXoBaTOCTU
TPybONpoBOAOB, 3HAYEHUSIM MECTHbIX COMPOTMBIIEHUA W MP. C LEeNbl MNonyyYyeHus
MaKCMMarnbHOro COOTBETCTBUS MapamMeTpoB pacdyeTHOM mMoaenu ¢ akTUYecKuMu
napameTpaMmy CUCTEM TennocHabxeHus. lMpouecc KanuMbpoBKU - OOUH M3 CaMbIX
CMNOXHbIX MpPOLIECCOB Npu pas3paboTke MoAenu, B KaXaoM OTAeNbHOM cry4ae
NPOM3BOAMTCS C MOMOLLBI PasfMyHbIX (OYHKLUA CUCTEMbI, ONMCaHUE KOTOPbIX He
ABMSETCA Lenblo AaHHoro otyeta. bonee getanbHO Mo Waram 3TOT npouecc byaet

npencTtasieH nofib3oBarenidMm CUCTEeMbI B npouecce o6y-|eH|/|$|.

HaHHasa cocTaBngawwas paboTtbl (oTnagka M kKanubposka) BbINONHANACH
nocrne 3aBepLUeHUs OnucaHus TEenmnoBbIX CeTel M TennoceTeBbiX OOBLEKTOB B

SJ'IeKTpOHHOIZ MO Eenn CUCTEMbI TEMNTOCHAOXEHWS.
P33p86OTaHHaF| AJ1EKTPOHHaA mMoaesib ucnorfnb3oBajiaCb B  KayecTBe
OCHOBHOIro HWHCTpyMeHTapua and p83pa6OTKVI cueHapuneB pa3BUTUA CUCTEMBbI

TEennocHabXeHnss MyHULmnanbHoro obpasoBaHus «ropog HuxHMn Hosropoa».

4.4 MopenupoBaHue nNEepCneKTUBHbIX BapPUMAHTOB Pa3BUTUA

cucTeMbl TerniocHabxeHun

MozaenvnpoBaHme NepcrekTUBHBLIX BapMaHTOB PasBUTUS CUCTEMbI TEMNOCHaBXeHNs
(CTPOUTENBLCTBO HOBBLIX W PEKOHCTPYKLUS CYLLECTBYIOLUX WCTOYHWUKOB TEMNIOBOWA
SHepruu, nepepacnpeneneHme TeNNoBbIX HAarpy30K MeXOy UCTOYHMKaMU, ornpeaeneHne
BO3MOXHOCTW MOAKIMOYEHUS] HOBbIX NOTpebuTenelrt TennoBoOn 3Hepruun, ornpeaerneHve
onTUMarnbHbIX BapuMaHTOB KaYeCTBEHHOr0 W HadexHoro obecrevyeHusi TennoBon

3Heprven HoBbIX NoTpedbuTenen n T.4.) OCYLLECTBNSETCS Yepe3 MexaHu3M CO3[aHus U
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INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

aaMVHUCTPUPOBAHUS CrneumnanbHOro nNepcrnekTMBHOMO Crnosi B cyllecTsytowen 6ase |
KOTOpbI MO3BOMNSIET BKIHOYATL M CKPbIBATb NEPCNEKTUBHBbIE OOBLEKTHI.

B pacuyeTHon 6a3e co3gaHbl nepcnekTuBHble 06061 EHHbIE NOTpeduTenu Tenna no
NepcnekTUBHbLIM MOLWaasM 3aCTPOMKM U CXEMaM OCBOEHMUSI TEPPUTOPUIA ropoaa.

PesynbTaTbl rMapaBnmnMyecknx pacyeToB, BbINOSIHEHHbLIX B NEPCNeKTUBHbIX Hasax,
npenctaeneHsl B [NaBe 4. [NpeanoxeHnsi No CTPOUTENLCTBY M PEKOHCTPYKLNKN TEMNMOBbIX
CETEN N COOPYXKEHU Ha HuX. [NMpunoxeHne 1. Pe3ynbTaTtbl rMapaBfiMYECKNX pacyeToB
(nporHo3npyemoe NepCrnekTMBHOE COCTOSIHME CUCTEM TEnmocHabXeHWst ¢ ydeToM

peanu3auumn MeponpuSTUN CXeMbI TENSTOCHABXeHWS).
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OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA
(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

5 3AO0AYM, PEWIAEMBIE HA BA3E 3JIEKTPOHHOW MOAOENU
CUCTEMDI TEMNOCHABXEHUA MYHULUUNAJIBHOIO
OBPA30BAHMA «rOPOA HWXKHUXA HOBIrorPOa»

OCHOBHbIMW LleNsiMK Npu co34aHUMN AaHHOW CUCTEMBI ObINK:

. noBbleHNEe  3PAEKTUBHOCTM  MHGOPMALMOHHOrO  obecnevyeHus
NpoLLecCOB MNPUHATUSA pelleHnn B obnactm Tekywero ¢QYHKUNOHNMPOBAHUA U
NEepCnekTUBHONO  pPas3BUTUA  CUCTEMbl  TenrocHabXeHus MYyHUUMMNANbLHOro

obpasoBaHus «lopoag HuxHnn Hoeropoa»;

. nposeageHune €ANHOWN NONUTUKN B opraHnsauunn TeKyLLl,eIZ OeATesIbHOCTH
I'IpGLI,I'IpI/IFITMI?I M B MEepCneKkTMBHOM pa3BUTUN BCEN CUCTEeMbl TennocHabxeHus

MyHUUMNanbHoro obpasoBaHusa «"opoa HmxHuin Hosropoay;

. obecneveHne yCTONYMBOrO rPagoCTPOUTENBHOIO pasBUTUS

MyHUUMNanbHoro obpasoBaHusa «"opoa HmxHuin Hosropoay;

L] pa3pa60T|<a Mep ansa noBbILLEHUA HaaeXHOCTH CUCTEMDI

TennocHabxeHns MyHuLunanbHoro obpasoBaHust «Ifopog HuxkHuiA HoBropoa»

° MUHUMN3aUnNA BEPOATHOCTU BO3HUMKHOBEHUA aBapVII7IHbIX CVITyaLl,I/I17I B

cucTeme TennocHabXeHus;

. cosjaHue efuHoW WHgOopMaUMOoHHOW nratdgopmbl Ans obecnedeHus

MOHUTOPUHIa pa3BUTUA.
B vactu peweHnAa KOHKPETHbIX 3ada4y Heob6xoanMMo BblAENUTb cnegyrowimne:

. MOHUTOPUHI  Pa3BUTUA CXEMbl TEeNNOCHaABXEHNs MYHULMMNANbHOro
obpasosaHusa «l opoa HmxHuUM Hoeropog» Ha 6ase mogernbHbiX 6a3 No Kaxgomy ms

cLueHapueB pasBUTUS;

° mogennpoBaHune n aHanma BapnaHTOB pa3BnTUA CUCTEMBbI
TennocHabXxeHns (no,quoqume HOBbIX n0Tpe6|/|Tenel7| K cylwecTByrOLWMM CUCTEMaAM
TennocHabxeHus, CTpOUTENbCTBO HOBbIX MCTOYHUKOB 3HepI'OCHa6)KeHVIFI,

MOZENMPOBaHMe 30H UX OEACTBUSA U Np.);

. dopMupoBaHMe  nporpaMM  MEpPOMpUSTUIA  Ans  peanu3auum

pa3paboTaHHbIX BapuaHTOB pasBUTUSA (MpOrpaMm HOBOrO CTpouTenbCcTBa MU
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INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

PEKOHCTPYKUNN TensfoceTeBoro XO3$II7ICTBa), nnn aHanma nporpamm,

npeacTtaBli€HHbIX TennocHabXxawLwmmm opraHmsauunsamMmum;

. aHanu3 CrnopHbIX BOMPOCOB MO CHATUIO «OBpeMeHeHWii» Mpu Bblaade
TY Ha noaknioyeHuMe TennocHabxkalwwmmMy opraHusaunsmMu (HanpuMmep, aHanms

Ll,eJ'IeCOO6pa3HOCTVI nepexknagkm nim HoBOro CTponTesibCTBa TEMJ10BbIX CeTeVI).

B panbHenwem, npu BHeOPEeHUM [aHHOrO MNporpamMmHOro obecrneyeHns B
TennocHabxarouwme npeanpuaTms, BO3MOXHO Ha eguHON nnatgopmMme opraHn3oBaTtb
APMbI ocHoBHbIX cnyx6, Takux kak: MTO, cnyxbbl pexumoB, cnyxbbl Hanagkw,
CNy>XObl NEPCNEKTUBHOIrO PasBUTUA, OMCNETYEPCKUX CNYXD, cnyxb akcnnyatauuu u

pPeMOHTa TenoBblX ceten N T.4.

B kayecTBe npumepa, HWXKe nNpuBEAEeHbl BO3MOXHble  BapuaHTbl
NCNONb30BaHUSA AaHHOro NporpaMMHOro obecnedyeHns noapasaeneHMamMm oaHoro 13
TennocHabxawLWwmx npeanpusaTui, kyaa Obino NpoBeAeHO aHanorMyHoe BHeapeHue.
OpHako, HEOOXOOAUMO YYMUTbIBATb, YTO (DYHKUMM U pellaemMble 3agadn B Tex Mnu

MHbIX NoApa3aeneHnAax B KaXXgomMm KOHKPpETHOM NpeanpuAaTmn MoryTt oTrnm4yaTbCA.

MpousBoacTBEeHHO-TEXHUYECKUIA oTAen
. rpachmyeckoe npeacTaBreHne Cxembl TEMNSOBOW CEeTU C NPUBSI3KON K

nnaHy ropoaa;

° nacnopTtun3auuna TEnnoBoM CcetTn u 060py,El,OBaHMFI, cozgaHune wu

OTODOpaxeHne CxXem Y3roB U y4acTKOB;

. dopmumpoBaHne 0606 EeHHON CNpaBOYHOM MHOPMaLMN NO 3a4aHHbIM

KpuUtepuam, cneunaribHbliX OTHETOB O NapaMeTpax n pexmmax TEennoBou CeTy;

o aHanu3 ob6bLEKTOB C 3a4aHHbIMKM CBOMCTBaMMU (peMOHT, l-Iy)KOIZ OanaHc,

Kamepbl ¢ 3agaHHbIM obopyaoBaHNEM U1 T.1.).

Cnyx6a peXXMMOB U Hanagku

. pa3paboTka rMapaBiMYecKUX PEXXMMOB TEMMOBbIX CETEN;

. dopMmMpoBaHMEe OTYETOB MO HanagovHbIM pacyeTam noTpebutenen

(pacyeT gnameTpoB CyXatoLLNX YCTPOUCTB);
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. Hanago4YHbIN pacyeT npun nogknto4eHnn HOBbIX n0Tpe6|/|Ter|e|7| (pacqu

ONaMeTpoB CYXaloLKnX yCTPOUCTB);

. MOAENUPOBaHMe  MEpPEKNoYeHni i  3amopHo  apMartypbl  Mpu

dopMUpoBaHUM rpadpnka PEMOHTOB.

Otpen JKcnnyaTtaunMm nu peMoHTa

. dopMupoBaHme oT4EeTOB, TabMMYHbIX W rpadUYecknx CrnpaBoOK U

BbIOOPOK MO pasfMyHbIM KPUTEPUSIM;

o dopmMmnpoBaHME OTYETOB MO TMAPABANYECKMM pacyeTam TENIoBON
ceTn, MogenupoBaHWe MNepeKknioyYeHnn 3anopHOM apmartypbl Npy HOpMUPOBaHUN

rpacpuka peMoHTOB.

Otpen nepCcnekKTuBHOro pa3BuTma um CUCTEMHOWN HaAEeXHOCTH
° onpeaeneHue CyweCTBYHLWUNX " nepcrneKkTnBHbIX GanaHcos

npon3BoacTtea “ I'IOTpGGJ'IeHI/IFI Tennosoun 9HEeprnm no NCTOYHMKaM;

. onpeaernieHne ontuMaribHbiX BapuaHTOB MNEePCneKkTuBHOro pas3BUTUA

CUCTEMBbI TEMNOCHAbXeHUs Mo Kputepmnam HaaexxHoctn, kKa4yectea N SKOHOMUYHOCTMU;

° onpefeneHne HageXHOCTU CYyLeCTBYHOLLEN U NepCnekTUBHOW CXeMbl

TEnnoBbIX CETEN;

. paspaboTka onTUMarnbHbIX BapuvaHToB obecneyeHust TennoBOW
3Hepruen noTpedbutenen Npu aBapUMHLIX CUTyaUUsIX MO KPUTEPUAM HaOEXHOCTW,

Ka4decTtBa N SKOHOMUNYHOCTW;

. onpeaeneHune HeobXoAUMOCTN N BO3MOXXHOCTU cTpouTernbCTBa HOBbIX

WMCTOYHMKOB TEMJSI0BOW SHeprun,;

. MOJENMpPoBaHMe BCEX BWOOB MEPEKIYEHN, OCYLLECTBMNSEMbIX B
TENNoBbIX CeTsAX (M3MEHEHME COCTOSIHUSI 3anopHO-PerynupytoLLlen apMatypsl,
BKIIOYEHME/OTKIMIOYEHEe/perynmpoBaHme rpynmn HacOCHbIX arperatoB, W3MeHEeHUs
YCTaHOBOK PErynaTopoB), B T.4. MEpPekKyloMeHus1 TEennoBbiX Harpy3ok mexay

WCTOYHUKaAMK TENoBOn SHepruu;

) MOHUTOPUHI peanu3aumn nporpaMmmMbl pa3BnTUSA TennocHabXXeHus.
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OTaoen noaroTtoBku U peanusauum TY

. cosfaHve 1 BeeHue cros nepcnekTMBHOM 3acTPOKKMY;

. dopmMmupoBaHune n segeHne 6asbl gaHHbIX Mo Boigade TY u YI1;

o onpefeneHne TOYKN NoAKIYEeHMa noTpebutens;

. OLEeHKa BO3MOXHOCTU Bblgadn TY (popmupoBaHMe oTyeTa O Hanmyuu

cBOOOAHON MOLLHOCTU Ha OGnvXKamwmx WMCTOYMHMKAX W MPOMYCKHOM CMNOCOBHOCTM

TENsoBbIX CETEN);

. dopMMpoBaHME TEXHUYECKUX YCMOBWUIA Ha MOAKMIHYEHME HOBbIX

notpedutenen.

Bonee noapobHO pekomeHaauumn No opraHu3auumn npoLecca BHeAPEHUS AaHbl

B rfiaBe 6 HacTosALWEN KHUTN.
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6 PEKOMEHOQALMM NO OPrAHU3AUWMM BHEOPEHMA U
COMPOBOXAOEHUA 3JIEKTPOHHOU MOQOENM CUCTEMbI
TEMNOCHABXEHMUA MYHULUMUNAJIBHOIO OBPA30OBAHMUA
«roroff HWYKHUU HOBrorPoOa»

HeobxogumbiMn ycrnoBuamMn Onsi peanu3auun BHEAPEHUA U AanbHEenLen
aKcnnyatauum SNeKTPOHHOM MOAENM CUCTEMbl TENNOCHABXEeHMs MyHUUMNanbHOro

obpasoBaHus «lopoag HuxHun Hoeropog» siBnatoTCS:
o HaszHadYeHne agMUHUCTpaTopa BHeELPSAEMON CUCTEMDI;

. onpeneneHne OCHOBHbIX Monb3oBaTenen 3nekTPOHHOW Mogenu (He

Goree 5-TW COTPYAHUKOB Ha dTane BHeAPEHUs);

° opraHusauma APM nonb3oBarteneu;
. opraHusaumsi cepsepa A5l yCTaHOBKW 3NTEKTPOHHOM MOoAenu;
. opraHusaumMsi CeTu nepefaym [gaHHbIX Mexay nornb3oBaTensmu

CUCTEMbI N CepBEPOM.

6.1 TpeboBaHua K KBanudpmkaum nepcoHana

B (*)yHKLI,MOHMpOBaHVIVI CUCTEMbI OOJTKHbl y4aCTBOBaATb cClieayloLwine rpynrbl

nepcoHana:

. SKCNNyaTaUMOHHbI  MepcoHan -  aAMUHUCTPATOP  CUCTEMBI,
crneunanuct, obecrneynBaloLLnNi PYHKLMOHUPOBAHUE TEXHUYECKMX U MPOrpaMMHbIX
cpeacts, obcnyxusaHue u obecnedyeHne paboyMx MecCT rofb3oBaTenen, B
06513aHHOCTM  KOTOPOro Takke [OO/MKHO BXOAUTb BbIMOMHEHME cheunanbHbIX
TEXHOMOIMYECKNX (PYHKLUA, TakmMx Kak: BedeHue CrNUCKOB Mornb3oBaTernen,
perynupoBaHve npae AOCTyna nosfb3oBaTenei K AOKYMEeHTaMm W onepauusm Hap
HMMM, a TakKe KOHTPOSb 3a LeNTOCTHOCTbIO M COXPaHHOCTbIO MHopmaumn B 6asax

JaHHbIX;
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. nonb3oBaTenn - COTPYAHWKWM, HENOCPeaCTBEHHO Yy4yacTByllne B
pabote ¢ wuHdopmauuen un  ocywecTBndAwwmne e€  obpaboTky  Ha

aBTOMaTn3nNpoBaHHbIX pa6oqu MecTax C NoOMOLLbIO CpeaCcTB CUCTEMbI.

6.1.1 TpeboBaHma K KeBanupmkauum IKCMyaTauuoOHHOro

nepcoHana

OKcnnyaTaunoHHbIA NepcoHan AomkeH OblTb O3HaKOMIEH C PYKOBOACTBOM
CUCTEMHOro agMuHUCTpaTopa ANnsa nonydeHus npeacTaBneHus o6 apxuTekType
CUCTEMbI, OCOGEHHOCTAM  paboTbl  MporpaMMHo-annapaTHbiX  CpeacTB U

npuobpeTeHnst HeOOXOANMBIX 3HAHWUIN OIS ee CONPOBOXAEHUS.

6.1.2 TpeboBaHua K KBanucpmkaum nonb3oBarenemn

Monb3oBatenu cucTembl AOMKHbI obnagaTe 6a3oBbIMW HaBblkaMn paboTbl C
npUNoXeHnsMn B onepaunoHHon cpene Microsoft Windows, a Takke wuMeTb

npodunbHOe TennosHepreTMieckoe obpasosaHme.

Monb3oBaTtenu OOMKHbLI NPONTU OBy4eHue npasuram paboTbl C 3NEKTPOHHON

MoOenbo B COOTBETCTBUN CO CBOUMMU (pyHKLl,I/IOHaJ'IbeIMI/I 00A3aHHOCTAMMN.

6.1.3 PexomeHpauum no BbliGOpy OCHOBHLIX MNOMNb30OBaTesrien

CNCTemMbl

B kayecTBe pekomeHgauum no BbIOGOPY OCHOBHbLIX MOMb30BaTENEN CUCTEMBbI
npegnaraem B CTpykType AAMUHUCTpauuM ropoga onpegernntb  OCHOBHbIX
nosnb3oBaTtesien ANEeKTPOHHOM Moaenn (MakCMMyM, OBYX Ha aTane BHegpeHus). Kak
npaBuno, 3TO COTPYAHWKM CNeuuanu3npoBaHHbIX MoApa3fdeneHnn ynpaBneHus
(otmena) XKX wunu 3Hepretvkn, KoOpAUHMPYKOWME MNfaHUpPOBaHUE pasBUTUS
WHXEHEePHOW WHpPacTpykTypbl ropoga. OpHako, BBMAY TOro, YTO [aHHble NO

obbekTam cuUcTeM TennocHabXeHUss MOCTOAHHO MEHSIITCS, Takke Heobxoaumo
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opraHu3oBaTb MNpOLECC akTyanu3aumm [AaHHblXx B Mogenun. B cBAsnm ¢ atum
uernecoobpasHo Ha 6ase pas3paboTaHHOW SIIEKTPOHHOM MOAENUW OpraHM3oBaTb

MOHUTOPUHI Pa3BUTUA CXEM TennocHabXxeHusi B SKCM1yaTUpyroLmnx TennoceTeBblX
KOMMNaHUAX.
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6.1.4 TpeboBaHMA K NPUMEHAEeMbIM TEXHUHYECKUM cpeacTeamMm

Komnnekc nporpammHbiXx cpeacTB paspabatbiBanca ana 3BM Ha 6ase
apxutektypbl INTEL-coBmecTumbix npoueccopoB, ans pabotbl B onepauyMoOHHOM
cpene Microsoft Windows. Noapo6Hble TpeboBaHusa K KOHGUrypaumum npuMeHsieMblX
annapaTHbIX CpeACcTB npuBeaeHbl B AokymeHTe [nasa 3. O6GocHoBbIBawLWMe
MaTepuarnbl. QNeKTPOHHas MOAerNb CUCTEMbI TENOCHabXeHusa ropoaa. lNpunoxeHue

2. PykoBogcTso onepatopa (UIMC «Tennol pad»).

6.1.5 TpeboBaHMAa K nporpaMmMHOMY obecnevyeHuio

MporpammHoe  obGecneyenne (MO) pgomxkHO cocTosATb M3 obuwero
nporpammHoro obecrneyenus (OlNO), koTopoe AOMKHO OblTb B HanMumn y 3akasumka
MU cneumnanbHOro mnporpammMHoro obecnedeHus anekTpoHHon wmogenu (Cr10),
npegoctaBnaemoro  Wcnonuutenem. O6wee  nporpammHoe  obecneyeHune
npegHasHadyeHo ansa obecnevyeHnss PYHKUMOHMPOBAHUSA KOMMIIEKCa TEeXHUYECKNX
cpeactB n CIO cuctembl. CoctaB OINO n CI1O npuBeneH B fokymeHTe [Nnasa 3.
Ob6ocHoBbIBaOLWME MaTepuanbl. JNEKTPOHHAs MOAErNb CUCTEMbl TennocHabXeHus

ropoga. NpunoxeHune 2. PykoBoacTteo onepatopa (UIFC «Tennol pady).

6.1.6 PexkomeHpauumn no opraHusauvm npouecca

aKTyanudaumm gaHHbIX 3ﬂeK'I'pOHHOﬁ Mmopenm

MapannenbHo  Mpoueccy  BHeEOPEHUss  OMEeKTPOHHOW  Moaenwu B
nogpasaeneHvsax AOMUHUCTpaUMKM ropoda LienecoobpasHO OpraHn3oBaTb MPOLLEecC
aKTyanusauum AaHHbIX B TEMNNOoCceTeBblX KOMNaHuaX. B npoTMBHOM crydae B TeYeHue
roga AaHHble «ycTapeloT» U NPUHUMAaTh Ha UX OCHOBE CTpaTernyeckue peLueHust no

Pa3BUTUIO CUCTEM TennocHabXeHnst CTaHEeT HEBO3MOXXHbIM.

Mpn BHEApeHMN SNEKTPOHHOW MoAenu B TennocHabawlime opraHusaunm

Heobxoanmo:
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o BbINOMHUTb aHanus YHKL M OCHOBHBbIX nogpasgeneHumn
TennocHabxawwmx npeanpuatmn  (MTO, cnyx®G pexMmoB U Hanagkw,
aucnetyepckmx cnyx6 v T1.4.) Ha npeameT uUenecoobpasHOCTU BHeapeHus

3NEeKTPOHHOWN Moaenu;

L] onpegenntb OCHOBHOW COCTaB MoOfb30BaTefien CUCTEMbI, a Takxe
nonb3oBarenen ang aktyanumsauyumm SﬂeKTpOHHOVI moaenin, B OOJMKHOCTHbIe

0683aHHOCTN KOTOPbIX ByaeT BXoAUTb TONMbKO paboTa no 06HOBNEHUIO AaHHbIX;

. onpenenuTb agMUHMUCTPaTopa [aHHOW CUCTEMbl BO BHEAPSEMbIX
npeanpuaTUNaX;
. onpeaenuTb nNpaBa [OCTyrna Kaxaoro M3 COTPYAHMKOB, OOMYLUEHHbIX

Ans paboTbl C 3NEKTPOHHON MOAENbIO;
. opraHusoBaTb 00y4YeHUe nepcoHana;

. paspaboTatb M yTBEpAUTb pernameHT Mo BHEeAPEHU M OGHOBMEHMIO

6a3 AaHHbIX ANEKTPOHHON MoaEenu.

Ha nepBom aTane paboTbl C 3MEKTPOHHOM MOAENbI TEXHUYECKME CRYXObl
TennocHabXarLWmx opraHm3auunii OOMKHbI NPOBECTM NPOLECC BbIBEPKU AaHHbLIX MO
Harpyskam noTpebuTtenen, napameTpaMm UCTOYHMKOB, NapamMeTpam TEMNOBbIX CETEN.
[aHHbI 3Tan sBnseTca obsi3aTenbHbIM BBUAY OOMbLLIOro NpoueHTa pasHOYTEHWUA B
NnpeaocTaBneHHbIX [OaHHbIX. 3Tan BbIBEPKM MOXET HOCUTb Kak cneuuanbHo

OpraHM30OBaHHbIN NPOLIECC, TaK U BbIBEPATLCS B NpoLecce aKcnyaTtaumm CUCTEMBI.
B npouecce opraHusauunmn BblBepKM HEOHXOAUMO:

° onpeaesnintb pag cneudmanunctoB € npaBamn goctyna Ha U3IMEHEHUe
NacnopTHbIX AdaHHbIX, 3aKpenntb 3a KaxXabiM cneynanncTtom 00beKTbl  MNK

oTAernbHble NapaMmeTpbl 0O bEKTOB BblBEPKU;

. paspaboTaTtb cneuuanbHble ONpoCHble NUCTblI ANs 06XOAYMKOB MMM
MacTepoB Yy4yacTKOB C nNapamMeTpamu TensoBblX CeTel, KoTopble Heobxoanmo
BbIBEPUTb B MEPBYIO oyepedb (Kak npaBuno, 3To AnvHa, AnameTp, TUM U3onauum) C

npunoXXeHnem pacnedataHHblIX U3 NporpaMmmMmbl CXeM y4HaCTKOB,

o paspaboTaTb pernameHT paboTbl N0 OGHOBNEHNIO;
. OpraHM3oBaTb  €XeHedEeNnbHbIl  KOHTPONb 3@  BbIMNOJSIHEHWEM
pernameHTa.
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Pabota no BHeOpPEeHMIO JNEeKTPOHHOW Mogenu B TennocHabxatowme
OpraHM3aumm He BXOAUT B COCTaB BbINOJTHAEMbIX paboT M HOCUT peEKOMEHOaTENbHbIN
xapaktep. OnbIT BHEAPEHUSI MOKa3bIBAET, YTO AAHHbLIA NMPOLECC MHAMBMAYaNEeH ONng
Kaxxgoro npeanpuaTusa 1 3aBUCUT Kak OT CTPYKTYPbI yNpaBneHus npegnpuatueM, Tak

OT JIMYHOCTHbIX XapaKTEPUCTUK COTPYOHUKOB NPeanpUATUNA.
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7 W3MEHEHMA, BHECEHHLIE B JJIEKTPOHHYIO MOAEJNDb
CUCTEM TEMNMOCHABXEHUA MYHULIUNAJBHOIO
OBPA30OBAHMUA «IMOPOA, HMXHMMA HOBrorod» nPU
BbIMONMHEHUU AKTYAJIU3ALIUM HA 2024 roa

Bbiwe, B pasgenax 1-6 npuBeneHO onucaHuWe SIIEKTPOHHOM MOAesnin cuctem
TENnocHabXeHnsi, co3gaHHOM npu paspaboTke M akTtyanusaumm (Ha 2024 ropn)
cxembl TenrnocHabxeHunss ropoga HwuxHero Hosropoga. C uenbio obecneveHus
NpeeMCTBEHHOCTM BCe [aHHble (Croun MepcneKkTUBHOM 3aCTPOWKWU, pacyeTHble Criou

no BapmaHTam) OblfiM COXpaHEHbI.

Heobxoanmo oTMeTuTb, YTO 3NEKTPOHHAas MOAEfNb CUCTEM TenrocHabxeHns
ropoga HwxHero Hoeropoga B 4actu cuctem tennocHabxeHmns AO «TennosHepro»
UCMonb3yeTcs opraHusaunen B €€ Tekywen [eaTenbHOCTU (OCyLecTBnseTca
KanubpoBka Mogenn Ha aKTU4ecKoe COCTOsIHME, NoAKIYeHne/oTKYeHne
notpebuTtenen, y4eT peKOHCTPYKLUUM N HOBOrO CTPOUTENBLCTBA TEMNSOBLIX CETEN, YYeT
aBapuiHbIX CuUTyauumn, npopaboTka BapuMaHTOB MOAKMIOYEHUS MEPCNEeKTUBHbIX
norpebutenen wun npoune yHKumMmM). Takmm obpasom, nNpu  BbINOSIHEHUMU
akTyanusauum CcucTembl TennocHabxeHna Ha 2024 rog B 4vacTu paspaboTku
3MIeKTPOHHOM MOAEenM 3a OCHOBY [MpuHATA MNOCTOSIHHO  9KCnnyatupyemas
3ANeKTpoHHaa Mogenb cuctem TennocHadbxeHna OAO «TennoaHepro» BTOPOro

YPOBHS.

B pesynbTare akTyanunsdauum SﬂeKTDOHHOVI Moaenn Obinu  BbIMOMHEHDI

crnegywowme npoueaypbl:

e CNnoM agpecHoro nnaHa (ynuubl, 34aHus, ruaporpadums, rpaHuubl
MPOEKTOB MMaHUPOBKM TEPPUTOPUN, FPaHULLbl KagacTpOBbIX KBapTasrios

1 Npo4Yne) CoxpaHeHbl 6e3 NsMeHeHuN;

e OCHOBHOW pacyeTHbI CroW Mo CYLLECTBYHOLEMY COCTOSHUIO CUCTEM
3aMeHeH Ha aKkTyanu3upoBaHHbIW MO cocTosHUM Ha 2022-2023 rr.

(aaHHble npegocTaBneHbl OAO «TennoaHeproy);

e BbINOMIHEH aHanu3 rnuapaBNNYECKNX PEXUMOB MO CYLLECTBYHOLLEMY

cocTosHuio (2022-2023 rr.). OnpegeneHo, 4YTO pexumbl B Moaenu
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COOTBETCTBYHOT (PakTUYECKUM TrnapaBfinyeckmm pexmmam 6a30oBoro
nepuoga akTyanuaaumm CXembl TeNNOCHabxeHus. Pe3ynbTaTthl pacyeTta
npuBeaeHbl B MNpunoxeHun 4 «PesynbTartbl rugpaBnnMyeckmx pac4eTos
no COCTOSIHMIO 6asoBoro nepuoga pa3paboTku CXEMbl
TennocHabxeHnsi» naebl 1 «CyulecTBylollee nornoxeHne B cdepe
Npou3BOACTBa, NepegavyM W NoTpebrieHnss TEnnoBOW SHeprum AOns
uenen TennocHabxeHusi» OOOCHOBLIBAKLIMX MaTepuarnoB K cxeme
TennocHabxeHnss ropoga HwxkHero Hosropoga Ha nepcnektuBy A0
2030 ropga (aktyanusauma Ha 2024 rog) (wmdp 22401.0M-
MCT.001.004.);

e CIOW OOMOMHEH AaHHLIMU O CUCTEMAX TEMNnoCHabXXeHNA OT KOTernbHbIX
CTOPOHHUX BeAOMCTB, MNnpeaoctaBmBLUNX AaHHble B OTBET Ha 3anpoc

agMUHUCTpaumm ropoaa HmxHero Hosropopaa;

e B CBA3N C KOPPEKTMPOBKOM MPOrHO3a MNEpPCNneKTUBHOM 3aCTPOWKM
aKTyanusupoBaHbl Cnou NepcneKkTUBHOW 3acTPOWKW, coaepalime
rpachmnyeckoe oTobpaxkeHne NATEH NEPCNEeKTUBHOM 3aCTPONKKN (OaHHbIE
npegnoctasneHbl OAO «TennoaHepro», agMUHUCTpaUMEN Tropoaa,

NPOYMMU TENSTOCHABXaoLWMMM OpraHn3aunamm);

e BbIMNOMHEHbl ruagpasnMyeckne pacyeTbl ANA  CYWECTBYHOLWUX 30H
OENCTBUS WUCTOYHUKOB TEMMOBOW 3HEprun (MOLLHOCTU) C  y4eToMm
NPOrHO3NMpyemMoro npupocTa TEemnnoBOW Harpyskm AONA  Kaxgoro
nepcnekTusHoro nepuwopa. Peaynbtartel pac4eToB MpUBEAEHbl B
[MpunoxexHuun 1 «PesynbTaThl rmapasrnmnyecknx pacyeToB
(nporHo3upyemoe nepcrnekTMBHOEe COCTOSAHWE CUCTEM TennocHabxeHus
B CYLLUECTBYIOLNX 30HaX OEeNUCTBUA WCTOYHWKOB TEMNOBOW 3Hepruu
(mowHoctn))» [naebl 4 «llepcnekTvBHble 6anaHcbl  TENIOBOW
MOLLIHOCTU WCTOYHMKOB TEMMOBOW 3HEpruv U TEMnrioBOW Harpysku»
O6GoCcHOBbLIBAOLWNX MaTepuanoB K cxeme TenrnocHabxeHus ropoaa
HwxHero Hosropoga Ha nepcnektmuy oo 2030 roga (akTyanusayms Ha
2024 ropa) (wmndp 22401.0M-MNCT.004.001.);

e onpeaeneHbl 30HbI, B KOTOPbIX He obecnevynmBaldTCs HOPMAaTMBHbIE
napameTpbl rMapaBMyYecknX pexnmoB. NS Kaxaoro nepcrnekTUBHOro

nepuoga CCbOpMVIpOBaHbI M BHECEHbl BO BHOBb CO3aHHblI€ CJTON-KITOHbI
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OBOCHOBbIBAIOLLME MATEPWATDI K CXEME TENNOCHABXEHWA TOPOOA HMXXHEFO HOBrOPOMA HA MEPUOQ A0 2030 FOAA
(AKTYANU3ALINA HA 2024 rof)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

MEpONpUSATUS MO PasBUTUIO CUCTEMbI TpaHcnopTa TennoHOCUTens,
obecneunBaroline BO3MOXHOCTb HOPMATMBHOIO (OYHKLMOHMPOBaHUS

CUCTEMbI.

e Ona ynobcTBa NOMb30BaHMA BCE Y4YacTknm TpybonpoBOAOB TEMMOBbIX
ceTen, AONA KOTOPbIX NpeanonaraeTcad PEKOHCTPYKUMS WM HOBOEe
CTPOUTENBLCTBO, MNPOMapPKMPOBaHbl COOTBETCTBYIOLWMUM KOAOM (4N
y4acTKoB, npefraraembiXx K HOBOMY CTpPoOUTENbCTBY — B none «[arta
npoknagkn» (B noameHio «O6cnyxmnsaHme» MmeHio «OnucaHme yvacTtka.
CnpaBoyHas nHpopmaLmsa») ykazaH COOTBETCTBYIOLLMI NpeasiaraeMbin
roq HOBOro CTpOUTENbCTBA; ANS y4acTKOB, npeanaraeMblX K
PEKOHCTPYKLUMU C yBenuyeHnem guameTtpa - B nogMeHio «llepeknagka
MO NPOMYCKHOW cnocoBHOCTU» MeH «OnucaHne ydyacTtka. CnpaBo4vHas
NHopMaLns» NPMBOAUTCA COOTBETCTBYOLWAa MHopMaums (PUCYHOK
7.1.);

e Takke Ans yaobcTBa BM3yanusauuv npeanaraemblx K CTPOUTENbCTBY U
PEKOHCTPYKLMM Yy4acTKOB BBEAEHbl CEMb HOBbIX TWUMOB JMHWA AnS

HOBOrO CTPOUTENbCTBA U PEKOHCTPYKLUM TPYOGONpoBOAOB.

£

o - — T
niscanue ysacrkos - Mepexnaaka o NpONYekHa cnocoBrocT

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 — NMoameHio «Mepeknaaka no NnponyckHOn cnoco6HOCTM»

22401.0M-11CT.003.000 60



OBOCHOBbIBAIOLUWE MATEPUATbI K CXEME TENNOCHABXEHWA TOPOOA HUXHEFO HOBrOPOLA HA MEPUOA A0 2030 rOAA

(AKTYANIU3ALIUA HA 2024 FOf)
INABA 3. «QNIEKTPOHHAA MOJENb CUCTEMbI TENJIOCHABXEHUA»

Taknwm o6pasoM, B pe3ylnbTare aKtyanm3auununm CXemMbl TennocHabxeHns Ha

2024 ropn;

QNEeKTPpOHHadA moaesib CUCTemM TennocHabxeHus gononHeHa gaHHbIMU

no pagy cuctem TennocHabXeHus;

rmopaBnuyeckne pexumbl ONs MOLENM CYLLECTBYHOLLEr0 COCTOSIHUS
aKTyanm3npoBaHbl MO COCTOSIHUIO Ha OTONUTENbHbIN Nepuoa 2022/2023

.,

AN1EKTPOHHaA mMogersb nepcnekTmBHoro CocTtoAHudAa  Ans AByX
NnepcnekTnBHbiIX nepmnogoB MOJIHOCTbIO nepepa60TaHa C Yy4deTom

YTOYHEHUS N KOPPEKTUPOBKM NPOrHo3a NepcrneKkTUBHOM 3aCTPOKM.
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