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COCTAB AOKYMEHTOB

HauvmeHoBaHue AOKYMeHTa

LWndp

Cxema TenmnocHabxenna ropoga HwkHero Hoeropoga Ha
nepcnektuBy oo 2032 roga (aktyanusaumsi Ha 2018 roa)

22401.CT-MNCT.000.000.

O6ocHoeblisaroujue Mamepuarsbl K cxemMe mensocHab)xeHusl

maBa 1. CyuwecTBylollee nonoxeHne B cdepe MNPoOU3BOACTBA,
nepegayn un notpebneHuss TennoBOM SHeprun Ons  Uenen
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22401.0M-T1CT.001.000.
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22401.0M-T1CT.001.001.
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22401.0M-T1CT.001.002.
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22401.0M-T1CT.001.008.
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22401.0M-T1CT.001.004.
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22401.0M-T1CT.001.005.
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Nnpou3BoACTBa, Nepedayvm M notpebrieHns TEenroBOW 3Heprun Ans
uenen TennocHabxeHnsi B 30He aencTteus ABTosaBopackon TIAL,

22401.0M-T1CT.001.006.

maBa 2. lNepcnekTMBHOEe NoTpebneHne TEMMOBON 3HEPIMM HA Lenun
TennocHabxeHus

22401.0M-T1CT.002.000.

MpunoxeHne 1. XapakTepnctuka CyLLECTBYIOLLEN U NEPCNEKTUBHOM
3aCTPOVKU U TEMMOBOW Harpy3ku no afieMeHTam TeppuTopuansHOro
aenexus

22401.0M-T1CT.002.001.

nmaBa 3. OnekTpoHHast MOAEerNb CUCTEMbI TENNOCHABbXeHUs ropoaa

22401.0M-T1CT.003.000.

Mpunoxenune 1. NHcTpykuua nonb3oatens (UIC «Tennol pad»)

22401.0M-T1CT.003.001.

MpunoxeHue 2. PykosoacTtso onepaTtopa (UIC «Tennol pad»)

22401.0M-T1CT.003.002.

MpunoxeHune 3. XapaktepncTmKka y4acTKOB TEMNMOBbIX CETEN

22401.0M-T1CT.003.003.

anJ'IO)KeHVIe 4, Pe3yﬂbTaTbI rmapaBriM4eckmx pacyeTtoB o
COCTOsIHUIO 6a3oBOro nepunoaa pa3pa60TK|/| CXeMbl TEMMOCHabXeHus

22401.0M-T1CT.003.004.

MpunoxeHune 5. Npadnyeckasa yactb

22401.0M-T1CT.003.005.

maBa 4. [lepcnekTuBHble 6anaHcbl TEMNfOBOM  MOLLHOCTMU
pene § t 22401.0M-TNCT.004.000.
WCTOYHMKOB TEMNSIOBOW 3HEPIUM U TEMNOBOW Harpy3ku
MpunoxeHne 1. PesynbTathl rmaopaBnnyeckmx pac4yeToB
(nporHo3npyemoe nepcrnekTMBHoe COCTOsIHUE cucTem

TENnocHabXeHNsa B CYLLECTBYIOLUMX 30HAaxX AENCTBUSA MCTOYHMKOB
TENMoBOW 3HEPrnn (MOLLHOCTH))

22401.0M-T1CT.004.001.

maBa 5. T[lepcnektvBHble ©GanaHchl
BOOOMNOArOTOBUTENBHbLIX YCTAHOBOK

npon3BoaANTENTIBHOCTU

22401.0M-T1CT.005.000.

Maesa 6. [MpeanoXeHuss MO CTPOUTENbCTBY, PEKOHCTPYKLUU U
TEXHNYECKOMY NMepeBOOPYKEHNIO UCTOYHUKOB TEMOBOW Heprum

22401.0M-T1CT.006.000.

MpunoxeHue 1. paduyeckas yacTb

22401.0M-T1CT.006.001.

maBa 7. [lpeonoxeHus NO CTPOUTENBLCTBY W PEKOHCTPYKUMU
TEMOBbIX CETEW U COOPYXXEHUIA Ha HUX

22401.0M-T1CT.007.000.

Mpunoxenne 1. Pe3ynbTaTbl  MAPABMIMYECKMX  pacYeToB
(mporHo3npyemoe nepcneKkTMBHOE coCcTosHMe cucTem
TENNOCHAbXeHMs C y4yeToOM peanu3auum MeponpusaTUA  CXeMb
TennocHabxeHus)

22401.0M-T1CT.007.001.
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OB0CHOBbIBAIOLLME MATEPUAJIbI K CXEME TENTOCHABXEHWUA TOPOLA HUXXHEIO HOBrOPOJA HA NEPCNEKTUBY 0O 2032 TOQA
(AKTYANTU3ALIUA HA 2018 FO[)
FMABA 3. ANIEKTPOHHAA MOAENb CUCTEMbI TENNOCHABXEHUA FOPOJA

HavmeHoBaHMe fOKYMeEHTa Lundp

MpunoxeHne 2. lNepeyeHb MeponpuUATU MO U3MEHEHUID CXEMbI

'BC ABT03aBOACKOro panoHa 22401.0M-TCT.007.002.

maBa 8. [NepcnekTuBHbIE TONNNBHbLIE HanaHchbI 22401.0M-MNCT.008.000.
maBa 9. OueHka HaaeXHOCTU TeNNoCcHabXeHus 22401.0M-INCT.009.000.
MpunoxeHue 1. Pacuet HageXHOCTH TennocHabxeHus

- o 22401.0M-T1CT.009.001.
notpebutenen ABTo3aBoACcKOro v JleHnHckoro panoHos

masa 10. O6GocHoBaHWE WHBECTULMIA B  CTPOUTENBLCTBO,
PEKOHCTPYKLMIO M TEXHUYECKOE NEPEBOOPYKEHME
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maBa 12. MacTtep-nnaH akTyanu3auum cxembl TennocHabxeHus .

HwxHero Hosropoga Ha nepcnektuy o 2032 r. Ha 2018 roa 22401.0M-NCT.012.000.

maBa 13. PeecTp NpoekToB cxeMbl TENNOCHAOXEHUS 22401.0M-MNCT.013.000.
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22401.0M-M1CT.003.000.
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1 OBLWME CBEAEHUA O PA3PABOTAHHOM 3JIEKTPOHHOM
MOAOENU CUCTEMDI TEMNMOCHABXEHUA rorpogA
HMXXHUX HOBroropq

OneKkTpoHHass Mogenb  CUCTEMbl  TEMMOCHaOXeHUs  MyHMLUMNAnbHOro
obpasoBaHna «lopog HwkHun Hosropoa» (ganee nNo TEKCTYy BO3MOXHO

ncnonb3oBaHme cokpaleHns «AM» unm «3M CT») paspabaTtbiBanacb B Lensx:

. obecneyeHns cobntogeHns TpeboBaHun MocTtaHoBneHMs
MpaButenbctea P® oT 22 despana 2012 r. Ne154 «O TpeboBaHusX K cxemam
TennocHabxeHnsi, MNOpsiAKy MX pas3paboTkm U1 YTBEPXOEHMS» B 4acTu
005a3aTenNbHOCTN CO3[4aHUS 3MNEKTPOHHOM MOAENN CUCTEMbI TenyocHabXeHus npu
paspaboTke Cxembl TennocHabXeHns Ans MyHUUMnanbHOro ob6pa3oBaHUS C

ymcneHHocTbl HaceneHua 100 Tbic. yeroBek 1 bornee;

. noBbiweHnss  3EPEKTUBHOCTM  MHGOPMAUMOHHOIO  obecneveHus
NpoLEeCcCOoB MNPUHATUS pelleHnn B o06riacTn Tekywero QYHKUMOHUPOBAHUA W

nepcrnekTnBHOro pa3snTtna CUCTEMbI TennocHabXxeHus ropoaa,;

. NpoBeAEHNS €AMHON NONUTUKN B OpraHn3auumn TekyLlen AesTenbHOCTM

npeanpusaTMi 1M B NEePCnekTMBHOM pasBUTUM BCEW CUCTEMbI TenrocHabxeHus

ropoaa;
. obecnevyeHnss YCTOMYMBOIo rpafloCTPOUTENBHOIO PasBUTUSA rOpoaa;
. pa3paboTku Mep  AOns  MOBbILEHUSs  HAOEXHOCTM  CUCTEMbI

TennocHabxeHus ropoaa;

. MUHUMN3aUunn BEPOATHOCTUN BO3HUKHOBEHUA aBapVIIZHbIX CI/ITyaLl,I/Iﬁ B

cucTeme TensiocHabKeHUs:;

. co3fdaHus eguMHON MHopMaunoHHon nnatdopmbl Ana obecneyeHus

MOHWTOPUWHIa Pa3BUTKS.

OneKkTpoHHass MoAenb  CUCTEMbl  TENnOCHabXeHWa  MyHuuuMnasbHOro
obpasoBaHna «lopog HwkHun Hosropoa» paspabartbiBanacb Ha ©ase paHee
paspabotaHHom B OAO «TennosHepro»  3MNeKTPOHHOW MOAENUN  CUCTEM
TennocHabXeHnss OT 3HEeProMCTOYMHWKOB oOpraHusdaumm. B kadectBe 6asoBoro

nporpammHoro  obecnevyeHMss B  UCXOQHOW  anekTpoHHou  mogenm  (OAO

22401.0M-MCT.003.000.
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IMABA 3. ANEKTPOHHASA MOAENb CUCTEMbI TENNOCHABXEHWA rOPOIA

«TennoaHepro») M AOnNs BHOBb CO3[4aBaeMoWl ONEKTPOHHOW MOAEenn CUCTEMBbI

TennocHabxeHus ropoana onpegeneH nporpaMMHo-pacquHbM KOMIMJMEeKC

«Tennolpad».

P83pa6OTaHHaﬂ AJIEKTPOHHaA M™MoJdesib TrpegHa3HadyeHa AOnAd  peleHnd

crneayoLwmx 3agay:

co3faHune obLLeropoackon 3MEKTPOHHOW CXEMbl CYLLUECTBYHOLMX W
NepcrneKkTUBHbIX  TEMMOBbIX ceTel U OObEeKTOB  CUCTEMbI
TENNoCcHabXeHnss MyHuumnanbHoro obpasoBaHust «lopog HwkHWIA

HoBropoa», NpMBsi3aHHbIX K 3NIEKTPOHHOWN KapTe ropoaa;

onTUMM3aLms CYLLECTBYIOLLIEN CUCTEMBI TennocHabxeHus
(onTMmnzaums rMapaBrnyeckmx PEXNMOB, MoAenupoBaHue
nepepacnpeieneHnss TEnnoBblIX Harpy3ok Mexay WCTOYHUKaMM,
onpegeneHve  ONTUMarnbHbIX  AMAMETPOB  MPOEKTUPYEMbIX U

PEKOHCTPYMPYEMbIX TEMMOBbLIX CETEN M TenynoceTeBblX OOHLEKTOB U

T.4.);

MOJENMpoBaHNE MNEPCNEKTUBHbIX BapuMaHTOB pPasBUTUS CUCTEMbI
TennocHabXeHusi  (CTPOMTENbCTBO  HOBbIX WM PEKOHCTPYKLMS
CYLLECTBYHOLLMX UCTOYHMKOB TEMSIOBOW 3HEPrUW, nepepacnpeaeneHne
TENMOBbIX  HArpy3ok  Mexay  WUCTOYHWMKaMK,  onpegereHue
BO3MOXHOCTU  MOAKMIOYEHUST  HOBbIX NOTpebutenen  TenrnoBow
3Hepruu, onpeaeneHne onTMMarbHbIX BapMaHTOB Ka4yeCTBEHHOro u

HageXHoro obecneveHns TENOBOW 3HEPIMEN HOBbIX NOTpebutenen n

T.4.);

onepatMBHOE MoAeNMpoBaHne obecnevyeHns TENNOBOW 3SHEPrnem

noTpebuTenei Npy aBapuiHbIX CUTYaLUSIX;

onepaTMBHOE Mofy4YyeHne WHPOPMALMOHHBLIX BbIGOPOK, CRpaBoOK,
OTYETOB MO cUCTEME B LIENIOM MO cucTeme TennocHabxeHusi ropoaa u

Mo OTAeNbHbIM ee arneMeHTaMm;

MOHUTOPUHI pa3BUTUA CUCTEMDbI TennocHabXxeHus MYHULUMANbHOIo

obpasoBaHua «l"opog HwxHu HoBropoay;

obecneveHne exerogHon akTyanusaumm Cxembl TennocHabXeHus

MyHuuMnanbHoro obpasoBaHus «lopog HwkHun Hosropog» B

22401.0M-MCT.003.000.
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cootBeTcTBMU ¢ P3-190 «O TennocHabxeHum» u NoctaHoBREeHWEM

MpaButenbctBa PP Ne154.

OnekTpoHHass  MoAenb  CUCTEM  TEMSIOCHAOXeHUs  MyHMLMNAnNbHOro
obpasoBaHuna «lopoa HwxHuin Hosropon», paspabotaHHaa Ha 6ase nporpamMHOro
komnnekca «Tennolpad», obecneynBaeT BbINONHEHME Bcex TpeboBaHunm,
npeabsBnAsSeMbIX K 3NEKTPOHHbIM MOZENsSAM B COOTBETCTBMM C [locTaHOBNEHWeEM
MpaButenbctBa P® Ne 154 ot 22.02.2012 r.:

a) rpadwudeckoe npeacraBneHMe OOBLEKTOB CUCTEMbI TennocHabXeHus ¢
NPUBA3KOM K Tonorpadomnyeckon OCHOBE MOCESNIEHNA, TOPOACKOro OKpyra u ¢ NosiHbIM

TOMOJIOrMYECKUM ONMUCaHNEM CBSI3HOCTU OOBEKTOB;
0) nacnopTmnsauunio 06 bEKTOB CUCTEMbI TEMMNOCHabXeHUs;

B) nacnopTtm3aunto ”n onnmcaHne pacyHeTHbIX €eJuHUU TepputTopuarbHoOro

AeneHus, BKNYas agMUHUCTPATUBHOE;

r) rMapaBnNUYEcKU  pacyeT  TenmnoBbiX ceTenm  nobon  cTeneHu
3aKO0NbLIOBAHHOCTW, B TOM YMCNe rMapaBfiMyeCcKnin pacyeT npu coBMecTHon paboTe

HECKOJSTbKMX NCTOYHNKOB TEMNOBON SHEPINMN Ha eNHYIO TENNOBYH CETb;

A) MoOenupoBaHMe BceX BWOOB MEPEKIHYEHUN, OCYLLUECTBISIEMbIX B
TENMOBbIX CEeTSAX, B TOM YUCNe MepekioYeHUn TEennoBbiX Harpysok Mmexay

NCTOYHUKaAMW TEMNOBOW SHEePrnun,;

e) pacyeT 6anaHcoB TENsOBOW AHEPIMN MO UCTOYHMKAM TEMSIOBOW SHEPrnn m

no TeppuTopuansHOMY NPU3HaKy;

X) pacyeT noTepb TEMMOBOW 3HEPrMM 4epe3 M3oNSauMI0 U C yTeykammu

TenrnoHoCcUTenA,
3) pacyeTt nokasaresnien HageXXHOCTU TENNOCHabXeHus;

N) rPynnoBble W3MEHEHUS XapakTEPUCTUK OOBLEKTOB (y4acTKOB TENSOBbIX
ceten, noTpebutenen) no 3agaHHbIM KPUTEPUSM C LENb  MOLENMPOBaHUSA

pa3nnyHblX NepCrnekTnBHbIX BapUaHTOB CXeM TennocHabXxeHus;

K) cpaBHUTENbHbIE Nbe3oMeTpuyeckne rpacmkmn ons paspaboTkn U aHanmsa

CueHapuneB NepCrnekTMBHOIo pa3BnUTUA TENJOBbIX ceTen.
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2 PACYETHbLIE MOAOYIIU «CITYCOM-TEIMNJIOrPA®»

21 O6wme nonoxxeHuns

B paHHOM paspgene npeactaBneHO KpaTkoe onucaHue  (PyHKUWOHamnbHbIX
BO3MOXHOCTEN pa3nuyHbix moaynen UMC «Tennolpad». Heobxogmumo oTmMeTuTsb,
YTO ONIEKTPOHHAA Moefnb CUCTEMbI TennocHabXeHuss B pamkax BbINOSIHEHMUS

HaCTOALLEero npoeKkTta NnocrtaBJideTCA B COCTaBe€ OCHOBHbIX MO)J,yJ'IGVIZ

° 6a3sosbii komnnekc NIMC "CityCom-Tennol pad";
o nogcuctema «l'mgpaesnuka;

. pacyeT NoTepb TEMNMOBOW 3HEPTUMU;

o Hanago4HbIN pacyerT.

Bonee petanbHO KOMMMEKC 3ajay, pewaemblX AaHHbIMUA  MOAYMSMW,
npeacraeneH ganee. MHCTpykumst no paboTte ¢ anekTpoHHoW mogensto Ha 6asze UMC
«Tennolpad» npeacrtasneHa B [llpunoxeHun 1 K Hactodwemy AokKymeHTy. [lo
OKOHYaHUIO BHeApeHus 3aka3ynk CaMOCTOATENbHO onpeenseT uenecoobpasHoCcTb
pasBMTMA [AHHOW CUCTEMbl WU HeobXo4MMOCTb MpPUOBpPEeTeHns u BHeapeHus

[AOMNONMHUTENbHbLIX MOAYNENn.

MmopaBnuyecknin pacyeT TENSIOBbIX ceTen NpuBeaeH B AoKymeHTax [naea 3.
Ob6ocHoBbIBalOLMe MaTepuarnbl. ONEKTPOHHAs MOAenb CUCTEMbI TensocHabxeHns
ropoga. [punoxeHne 4. PesynbTaTbl MApaBiNYeCKMX PacyeToB MO COCTOSAHMIO
GasoBoro nepuoga paspaboTkM cxembl  TennocHabxenHums u  [naBa 4.
O6ocHoBbliBalowme matepuansl. [lepcnektmBHble 6GanaHcbl TEMMOBOW MOLLHOCTU
MCTOYHMKOB TEMNSIOBOW 3HEPrMn M TennoBoKn Harpysku. MNpunoxeHne 1. PesynbTaThbl
rmapaBnNMYecKkMx pacdeToB (NPOrHO3Mpyemoe MnepcrnekTMBHOE COCTOSAHME CUCTEM
TennocHabXeHnsa B CyLLeCTBYOLMNX 30HaX OENCTBMS UCTOYHUKOB TEMNSIOBOW 3HEPTUA

(MoLHOCTN)).

lMokasaTenn HagexHoOCTM W rpaduyeckme maTepuanbl  (KapTbl-CXeMbl
TENnOBbIX CeTeM W 30H HEHOPMATMBHOM HaAeXHOCTM un  ©e3onacHoCTU
TennocHabxeHunsa) npuBedeHbl B OokymeHTe [naBa 1. O6ocHOBbIBatoLwme

maTepuanbl. CyulecTtBylollee nonoxeHne B cdepe Npou3BOACTBa, nepefadn wu
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notpebneHns TennoBoW 3HeprMnm Ans uenen TtennocHabxeHus. [NpunoxeHue 7.

OueHKa HaeXXHOCTU TennocHabXeHus.

BanaHcbl TennoBown 3HEpPrMmM NO UCTOYHMKaM TEMNNOBOW SHEPTMU NPUBELEHbI B
nokymeHte [naea 4. O6ocHoBbiBalowme maTepuanbl. lNepcnekTnBHble GanaHcCbl

TENSI0BON MOLLHOCTU UCTOYHUKOB TEMSIOBOM 3HEPTUU U TEMNSTIOBOWN HarpysKku.

3HayeHnss noTepb TEMMOBOW 3JHEPrUM Yepe3 U30MAUMI0 U C  yTeykamu
TenrnoHocuTens npueeaeHsbl B AokymeHTe MaBa 1. O6ocHOBbIBaOLWME MaTepuarnbl.
CywecTBylollee nonoxeHne B cdepe MNPOM3BOACTBA, Nepedayn M notpebnexHus

TENNOBOW SHEPIM AN Lenen TennocHabXeHns.

2.2 Ba3zosbin komnnekc UIFC «CityCom-Tennolpac»

BaszoBbIn KOMNIiekc npeacTaBnseT cobon YHKUMOHANbHYO nratopmMy u

nofib3oBaTesIbCKYH cpeay, BKIH4YakLllyo B cebs:

o TMC-KOMMOHEHTY C  MHOTOOKOHHbIM ~ MHTEpP(ENcomMm, MNOCNONHbLIM
npeacraBneHneM oOBLEKTOB M MNOMHbIM Habopom dyHkumn, npucywmnx MTMC n
obecneynBaroLLMX TOMOMOMMYECKN KOPPEKTHBIN BBOA, KOPPEKTUPOBKY, BU3yanusaunto

n 06paboTKy AaHHbIX;
o MHOTroKpuUTepuanbHbi UHPOPMAaLMOHHO-MONCKOBBLIN (PYHKLMOHATS,

. NHCTPYMEHTapuii ans rpadu4eckoro, TOMOSOMMYECKOro n
CEMaHTMYECKOro OMUCAHUSA CETEeN MHXEHEPHbIX KOMMYHUKaLWA, NpeacTaBnsioLLero

cobon eanHy0 MHGOPMALMOHHO-aHaNMTUYECKYO MOLENb;

o crneunasnbHbIM obpasom CKOHpUIyprMpOBaHHY0
MHOrononb3oBaTernbCKyto 06a3y AaHHbIX OTKPbLITOro popmarta, coaepXallyt BCHO
nHpopmauuio, HeobxoamMmyo ANt PYHKLMOHMPOBAHNA KOMMMEKCa — OT rpaddnuyeCcKnx

AaHHbIX 4O NacnopToB 060pya0oBaHUs ceTen;

o aHaNUTUMYECKUA  MHCTPYMEHTapwuin, BKNYawowmm B ceba  kak
rpacomyeckue (packpacku, BblOeneHus, noanucu), Tak u TabnuyHble (CrnpaBkw,

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

22401.0M-MCT.003.000.
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. WHCTPYMEHTapuin Ons  Katanormsaumm «BHELUHUX» [OOKYMEHTOB W
MyNbTUMEONUMHBIX AaHHbIX (doTom3obpaxeHus, BuaeodparMeHTbl, [AOKYMEHTbI

Office n 1.n.) ¢ NPUBA3KOM NX K KOHKPETHBbIM 0ObEKTAM CeTEMN;

o cpeacTBa Ans MexcuctemMHoro obmeHa rpadmyeckon mnHdbopmaumen

co ctopoHHMMK MMC ¢ ncnonb3oBaHneM CTaH4APTHLIX 0OMEHHbIX hopMaToB.

2.3 Moacucrema "I'mppasnuka™

Mogcuctema BkntovaeT B cedst NOMNHbIN HABOP (PYHKUMOHAMNBHbLIX KOMMOHEHT U
COOTBETCTBYHOLME UM MHEPOPMALMOHHbBIE CTPYKTYpbl 6a3bl AaHHbIX, HEOBXO4MMbIX

Ona rmapasrindeckoro pacyeTa n mogesimpoBaHuna TenyioBbIX ceTen.

Pa3MepHOCTb paccynTbiBaeMbIX TenJioBbiX ceTen, cTteneHb nx
3aKOJ1IbLLOBAHHOCTH, a TakKXe KOoJiM4eCcTBO TEMNJIONCTOYHMKOB, pa60Ta+0u_qu Ha O6LLl,y|'0

CeTb, HEe OorpaHun4eHbl.

2.31 PacuyeT HOMMHAINIbHOroO rMAPaBNMYECKOro pexxmma

WcnonbayeTcs Knaccuyeckum BUg rmapaBnnyeckoro pacyeTa,
OTTankMBalLWNNCA OT 3adaHuna TENnnoBbIX HArpy3ok notpebutenen. B pesynbTtaTte
pacdeTa noriyyaeTcs MOSIHOE MoToKopacnpedeneHne no nogawowum n obpaTHbIM
Tpybonposogam TennoBon ceTn, a Takke abConioTHbIE U pacrnonaraemble Hamnopbl
BO BCEX TOYKAxX TEMNSIOBOW CETU B NPeanonioXXeHuun, YTo Bce notpebutenu nony4varoTt
3asBMNEHHYI0 TENOBYK Harpysky npu onpeferneHHbIX ANs HUX TemnepaTypHbIX

rpadoumkax.

HacocHble rpynnbl HA WCTOYHMKAaxX Tenna, a Takke B HACOCHbIX CTaHLMSAX
CMeLLeHNs, Moanopa U MoaKaykyM OMUCLIBAOTCS MOMHOW MOAENblo, BKIHOYaoLLen
PacXOA4HO-HAMOPHY XapakTepUCTUKY Tpynnbl HaCOCHbIX arperatoB. PacxogHo-

HanopHaA XapaKTepucTtnuka MoxeT ObITb nony4vyeHa oBymMm4a cnocobamu:

o 3agjaHvem napameTpoB rPaHUYHbIX nap "pacxog-Harop",
OnUCbIBaoLLMX paboyyto 30HY;

22401.0M-MCT.003.000.
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° 3ajaHneM nacnopTHbIX XapaKTePUCTUK YCTaHOBJIEHHbIX HACOCHbIX

arperaToB (BblGOp M3 crpaBOYHMKA HACOCOB) M KOMBMHALMEN NX BKIOYEHUSI.

'MapaBnnyeckme COMNpPOTUMBIIEHMS Y4acTKOB TpybONpoBOAOB OMNpeaensatTcs
WX ONIMHOW, BHYTPEHHUM OMaMeTpoM, CYMMOW MECTHbIX COMNPOTUBNEHUN,
KoadhpmumMeHTOM LepoxoBaToCcTn, NMB0 KO3IPPULMEHTOM MECTHbIX MoTepb (B

3aBUCUMOCTU OT Bbl6paHHOFO crnocoba paC‘-IeTa), CTerneHblo 3apacTtaHug.

MHCTpymMeHTapuii nogcmucteMbl BKovaeT B cebst TabnmyHble u rpaduyeckne
CpeacTBa aHanusa pexuma, Nnosly4eHHoro B pesyrnbTaTe rmapaBnnyeckoro pacyera,

BKI1HO4aA nbe3omMeTpnyeckme rpacblevl.

2.3.2 Pacuer Ttekyuwero (caxkrMuyeckoro) ruapasnmMyecKkoro
pexuma

OT rmapaBnu4eckoro pacyeta HOMUHANBHOIO pPeXuma OTNMYaeTCst TeM, YTO
notpebutenu Tenna B 3TOM Crydae MOLENUPYIOTCA cneunanbHO pacCYMTaHHbIM Ha
OCHOBaHUK "HOMUWHanNbHOro" pexuma BHYTPEHHUM rmgpaBnn4yecknm
conpoTmBneHnemM (Bknio4vawwemM 006BA3KY U Cyxaloline YCTponcTea), a 3agaHHas
ONs HUX TennoBas Harpy3ka urHopupyetcs. [loTokopacnpegeneHne npu 3Tom
MONHOCTbID  ONpeaenseTcs  PacxXOAHO-HAMOPHbIMU  XapakTepucTUkamu  rpynn
HaCOCHbIX arperatoB, paboTalwux Ha TennoByt CeTb, U MAPaBNNYECKUMN

COMPOTUBIIEHNSAIMU Y4aCTKOB TEMNSOCeTU 1 NoTpebutenen Tenna.

MIMEHHO 3TOT BMA TMAPABNMYECKOTO pacyeTa SBMSIETCA WMHCTPYMEHTOM
MMUTALMOHHOIO MogenupoBaHns. C ero NoMoLLb0 BO3MOXEH OTBET Ha BOMPOC, YTO
Npoun3onaeT C rMapaBfNMYECKMM pPEXMMOM B TEMSIOBOM CEeTU NpuM aBapuUAHOM
OTKIMOYEHMN KaKoro-nmbo obopyaoBaHus (HewTaTHaa cuTyauus). [loatomy B

nutepaTtype 3TOT MeTOoA rMMapaBNMYECcKOro pacyeTa 4acTo HasblBaloT "aBapuHbIM".

CyuwecTBeHHasi 0COOEHHOCTb MeToda COCTOMT B TOM, YTO MOpPaBlNYECKUN
pacyeT TEKYLLEro pexmnma UMeeT CMbICI TONbKO Ha MoAenu, oTkannbpoBaHHOW ANs

HOMUWHalnbHOIo rmgpaBJIM4ECKOIo pexxmmMma.

22401.0M-MCT.003.000.
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2.3.3 MopaenupoBaHMe nepexKsrioueHun

OTO OCHOBHOW WHCTPYMEHT, KOTOpbIA, rnaBHbiM 06pa3om, no3sonset
roBopuTb 0 "rapasnuyeckon mogenn" cetn. CyTb 3aknioyaeTca B aBTOMATUYECKOM
OTCNeXuBaHuM MporpaMMon COCTOSIHUSI  3aropHO-perynupyowen apmartypbl 1
HaCOCHbIX arperaToB B 0ase pgaHHbIX onucaHus TennoBon cetu. Jloboe
NMepekniyeHne Ha cxeme TennoBOW ceTu Bnedetr 3a cobon aBTOMaTU4ecKoe
BbINOSIHEHNE TMAPAaBMMYECKOrO pacyeTa, W, Takum obpasom, B noOON MOMEHT
BPEMEHW Nonb3oBaTeNb BUANT TOT rMAPABNYECKUI PEXMM, KOTOPbIN COOTBETCTBYET
TeKylweMy COCTOSIHUIO BCEW COBOKYMHOCTM 3amnopHO-perynupylolen apmatypbl 1

HaCOCHbIX arperatoB Ha cxemMe TENI0OBOM CETW.

MepeknoyeHnst MoryT ObiTb Kak OOWMHOYHBLIMW, TaK U rPynnoBbIMK, ANs NoOoM

BbIGpaHHON (MOMEYEHHOWM) COBOKYMHOCTU NEPEKITIOYAEMbIX NTIEMEHTOB.

3agBwxkn  Tuna  "gpoccenb”, NOMMMO  OBYX  KpavHUX  COCTOSIHUW
(OTKpbITa/3aKkpbiTa), MOryT UMMeTb MNPOMEXYTOYHOE COoCTosiHMe  "npwxaTta,
onpegenseMmoe B nNuMbo B NpoLEeHTax OTKPbITUA KnanaHa, nmbo B ymcne obopoToB
wroka. lMpyn 3TOM COCTOSIHUM 3afBWKKa MOOENMpyeTca CBOWM rMapaBin4eCcKuMm

conpoTtmsneHmnem, pacCimMTaHHbIM Mo HaCHOpTHOﬁ XapaKkTtepucTtuke KnanaHa.

[lnsi HAcOCHbIX arperaToB W UX rpynn B MOAENN OOCTYMHbl HECKOMNbKO BWOOB
NepeKoYeHNiA: BKIIOYEHME/BbIKIIOYEHNE, OPOCCENMPOBaHMe, U3MEHEHWE 4acToTbl
BpalleHusi npusoaa. Mpu nobomM NepeknioYeHnM HaCOCHbIX arperatoB B HACOCHOWM
CTaHUMM WM  Ha WCTOYHMKE aBTOMATUYECKM MEepPecYMTbIBAETC CyMMapHas

pacxoaHO-HanopHaA XapakTepucTtnka BCENn COBOKYMHOCTH pa60Ta+ou_u/|x HaCOCOB.

D,J'IFI perynatopoB OaBlfieHUA W pacxoda nMNepeKkrivYeHnemM 4BIideTCA

M3MeHeHNe yCTaHOBKN.

Ona noTtpebutenen nepeknoveHneMm saBnaetca nwboe un3  cnegyrowmx

JEencTBUN:

. BKITIOYEHME/OTKITIOYEHME OOHOr0 WIIM HECKOJTIbKUX BWAOB TEMIOBOM
Harpysku;

. OorpaHu4yeHne OAHOro MM HECKOMbKUX BUOOB TEMSIOBOM Harpy3ku (B %

OT nacnopTHon, B T.4. n 6onee 100%);
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. N3MEeHeHVe TemnepaTypHoro rpadmka W/wunum yaernbHbIX PacxopoB

TENSIOHOCUTENS MO BUAaM TENNOBOM Harpy3ku,

° namMeHeHne cnocoba 3agaHus  TensoBON Harpyskm un3 CMNAUCKa,

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

MpenycmoTpeHa reHepauus cneumnanbHbIX oT4eTOoB 06
OTKIMOYEHHBIX/BKMIOYEHHbIX abOHEHTax W ydacTkax TEnroBOW CETU, COCTOsIHME
KOTOPbIX M3MEHUNOCL B pe3yrbTaTe nocneaHero npousBeaeHHoro eANHNYHOro Mnm
rPynnoBOro nepekntoyeHns. IATU OTYeTbl MOryT, MO XXEenaHuw nosfb3oBaTens,
cogepxatb nobyo uHGopmauuio o6 3aTux obbekTax, cogepxallyrca B 0Oase

NaHHbIX.

Pexum rmgpasnmMyeckoro MogenvpoBaHUsa No3BOSISIET onepaTuUBHO MosnyyaTb
OTBETbl Ha Bonpockl Tuna "4Yto BygeT, ecnu...?" BTo AaeT BO3MOXHOCTb u3bexaTtb
OLMOOYHbIX OENCTBUN NPU PETYNINPOBAHUM PEXMMA U NEPEKITIOYEHUSX HA peanbHOn
TENNOBON CETW, KOTOpble MOryT MOBMeYb HENpUATHbIE W Aaxe daTanbHble

nocrieacrteus.

2.34 MopenbHble 6a3bl

Mogcuctema  rMOpaBnMYECKMX  pacyeToB  MO3BOMISIET  MOAENMPOBaTb
NPOU3BOSIbHbIE PEXUMbBI, B TOM YMCNE aBapuinHble 1 nepcnektTueHble. Camo no cebe
rmopaBnMyeckoe MOAENUPOBAHME MpeanonaraeT BHECEHWE B MOLEfNb KaKUX-TO
N3MEHEHU C LIESbI0 BOCMNPOU3BEOEHNA PEXMUMHBIX NOCNEACTBUA 3TUX U3MEHEHUN.
OueBnOHO, YTO TakMe M3MEHEHUSI UCKaXKalT pearbHble AaHHble, OnuUCbIBaoLLne
3KCNIyaTMpyemyto TEMfoBYH CEeTb B €€ TeKyLeM COCTOSIHMM, YTO KaTeropu4eckm

HeJonycTtnmo.

Moaocuctema  rMOpaBNMYECKUX — pacyeTOB  COAEPXMUT  creumnanbHblv
WHCTPYMEHTapu1, nO3BONAKLWMA AONS  uenerv MoaenupoBaHWa co3gaBaTb U
agMUHUCTpUpOBaTb  chneuumanbHble "mMogenbHble” 6asbl - Habopbl  AaHHbIX,
KMOHUPYEMbIX N3 OCHOBHOMN (KOHTPOMbHOM) 6a3bl AaHHbLIX OMMCaHUsA TEennoBOn ceTw,
Ha KOTOPbIX MOXHO MPOU3BOAMTbL Ntobble MaHWNynsaumMn 6e3 pucka McKasuTb Unu

NoBpeanTb KOHTPOSbHYHO 6asy.

22401.0M-MCT.003.000.
14



OB0CHOBbIBAIOLLME MATEPUAJTbI K CXEME TENTOCHABXEHWUA TOPOLA HUXXHEIO HOBrOPOJA HA NEPCNEKTUBY 0O 2032 rOQA
(AKTYANU3ALIAA HA 2018 rof)
IMABA 3. ANEKTPOHHASA MOAENb CUCTEMbI TENNOCHABXEHWA rOPOIA

Kpome cBoGoabl MaHunynsiuuin, 3TOT MexaHu3M Takke obecneuvBaet
BO3MOXHOCTb OCYLLECTBINEHUSI CPaBHUTENBHOrO aHanmsa pasfuyHbiX PeXMMOB
paboTbl TENNOBOW CETW, peanu3oBaHHbIX B MoAerbHbiX Gasax, mexay coboi. B
YaCTHOCTWU, OCHOBHbIM aHaNUTUYECKMM WHCTPYMEHTOM SIBMSIETCA CPaBHUTENbHbIN
Nbe3oMeTpuyeckun  rpacdmk, Ha KOTOPOM  HarnsigHO  BUAHO — U3MEHEHMWe
TMAPABMMYECKOrO pexuma, npousolleflwee B pesyrnbTate TexX WM  UHbIX

MaHUMNynAUnN.

2.3.5 Mbe3omeTpuueckue rpacpmkm

OTO OCHOBHOW aHanNUTUYECKUM MHCTPYMEHT cneuuanucta no ruapaBnnyecknm
pacyeTaMm TennoBbix ceTen. [lbe3omeTp npeactaBngetr cobon rpaduyeckun
AOKYMEHT, Ha KOTOPOM M300pakeHbl NWHMM AaBfNeHun B nogawowen u obpatHom
Marmctpansix TennoBou CeTu, a Takke npodunb penbeda MecTHOCTU - BOOSMb
onpefenieHHoro nyTu, CoeauHsWero mexay cobon aBa NPoOM3BOSbHbLIX Y3na
TENNoBOW CeTU MO HepaspbIBHOMY MOTOKY TEMSIOHOCUTENS. Ha nbe3omeTpuyeckom
rpacpvke HarnsgHO MpeacTaBfneHbl BCE OCHOBHbIE  XapaKTEpPUCTUKUM  pexnma,
nony4yeHHble B pe3ynbTaTte rmapaBnu4ecKkoro pacderta, no BCEM y3raMm U yvacTkam
BOOJSb BbIOpPAHHOIo NyTn: MaHOMETpPUYECKMe AaBneHus:, NoMHbIe N yaeSbHble NnoTepu
Hanopa Ha y4yacTkax TennoBOW CceTu, pacnonaraemMble [aBreHUs B Kamepax,
pacxodbl TennoHocuTens, nepenagbl, CO34aBaeMble Ha HAaCOCHbIX CTaHUMAX W

NCTOYHUKAX, N3DObITOYHbIE Hanopbl N T.A4.

[MocTpoeHno nNbe3omMeTprnyeckoro rpaduka npeguectsyet BbIOOP WMCKOMOTO
nyTn. [na 9Ton Lenu Ha cxeme TensioBoM CETU OTMEYaloTCa He MeHee ABYX Y3IioB,
yepes3 KOTOpble OOMMKEH MpPOoWTU BblbpaHHbIM NyTb. B obwem cnydae, ¢ yyeTom
3aKOmbLIOBAHHOCTU TEMMOBbLIX CETen, MOXeT cyuwecTBoBaTtb 6onee oagHOro nyTtw,
COEeaUHSALWEro 3agaHHble ToYkn. B aToM cnydae ans 0gHO3HAYHOro onpeerneHus
pesynbTata MOXHO YKasaTb MNPOMEXYTOYHbIE TOYKM, OO U3MEHUTb KpUTEPUN
noucka nytn (3T0 MOXET ObITb MUHMMM3AUMSA KONMYECTBa y4aCTKOB, MUHUMMU3ALMS
rmapaBnMyeCcKoro ConpoTUBEHUS NTIMOO MUHUMM3AUNA CyMMapPHOW OfMHbI, MOMCK Mo
NMHUAM nojawowen unm obpatHon Maructpanu). [lyTb cTpouTcs nporpammon

aBToOMaTn4eCkm C y4eToM COCTOAHUA 3anopH0|?1 apmMatypbl B Yy3Jl1laxXx KOMMYyTauuu
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(TennoBbIX Kamepax), HangeHHblM NyTb "MoAcBeYMBaeTCs" Ha 93KpaHe LBETOM

BblAEeNeHns.

Mocne BbiGopa Tpebyemoro nytM OOHMM  KIMKOM  MbIWW  CTPOUTCA
neesomeTpuyecknii rpacumk. CoctaB oTobpaxxaemon Ha HeM MHGOpMaLuMK, nereHga
n MacwTab npeacTaBreHns Nerko HacTpauBarTCsa nonb3osaTternemMm B yaobHoMm Ans
Hero Buge. Cpeaun NpoyYmx HaCTPOEK UMeeTCA BO3MOXHOCTb BblAENUTb Ha rpaduke
HapyLlweHus  rMapaBfMyecKkoro  pexuma, KpuTepuum  HapylleHurh  3agarTcs

nonb3oBatenem. MNpu HeobxogmMmocTn rpacmk MoxeT BbiTb pacnevaTaH.

Ha ogHom koopauHaTHOM none rpadgpuka MoryT OblTb OOQHOBPEMEHHO
NOCTPOEHbl MNbE3OMETPbl ANA HOMMHANBLHOIO M (AKTUYECKOro rMapaBinNYeCcKmUxX
PEXNUMOB, a Takke CpaBHUTESNbHbIE FPAadUKM ITUX XKE PEXMMOB, MOCTPOEHHLIE MO
O4HOM n3 MoaenbHbix 6a3. Tunbl M uUBETa NUHUKM W Todek rpadmka nerko
HacTpamBaloTCs, Tak 4YTOObl rpaumKkm pasnnyHbIX MMOPABANYECKMX PEXMMOB Ha

OAHOM rone 6bIn pasnuYnMbl Mexay cobon.

B cnysae Hanuuma ceasm WUIC  "Tennolpad” c¢ ACY TIl, Ha
Nbe30MEeTPUYECKOM rpadomke BO3MOXHO, MOMMMO pacHeTHbIX JIMHUA LaBneHun,
nokasaTb pearbHble Y3roBble [AaBfeHus, uamMepsieMble HenocpeAcTBEHHO Ha
TENNOBOW CeTU AaTyMkamu. ITO MO3BOMSAET COMOCTaBUTb PEXUM, MOMYYEHHbLIN B
pesynbTate rMapasfiMyeckoro pacyeta, C AaHHbIMU PaKTUYECKMX 3aMepoB, U OYEHb

ynpoLiaeT NpoLecc KannbpoBKN pacHeTHOWN MapaBnM4eckoin Moaenu.

[Mbe3omMeTpuyecknn rpauk SBRSEeTCS He3aMeHUMbIM WHCTPYMEHTOM Mpwu
KanubpoBke rnapaBnMyeckon MoLenn TENrioBOW CETW, MOCKONbKY rpaduyeckas
MHTepnpeTaums rmapasnnyeckoro pexmnma nos3ponseTr 0gHOBPEMEHHO KayeCTBEHHO
N KONIMYECTBEHHO OLEHUTb MOMNpPaBKW, KOTOpble HEOBXOAMMO BHECTU B PaCYHETHYHO
MoAenb, YToObl OHa Hanbornee agekBaTHO NOBTOpSANa "rmapaBnMyeckoe nosegeHme"

peanbHOW TENNOBOM CETU B 3KCNSyaTaunu.

2.3.6 FpynnoBbie MU3MEHEHMsI XapaKTepuMCTUMK Harpy3okK
aboHEeHTOB TenyIoBoOM CeTU No 3afaHHbIM KpUTepuam

B nogcucreme rmapaBrind4eCcKkmnx pac4yeToB nMeeTcsd cneunanbHbIn

MHCTPYMEHT A4 OCYLUECTBJIEHNA MaACCOBbIX N3MEHEHUI XapaKTepucTtnuKk 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 npaBuUio WU3MEHEHMs
XapaKTePUCTMK TEMMOBOW Harpy3kn OLHOBPEMEHHO Afsi HEKOTOPOW COBOKYMHOCTU

noTpebuTenen, onpeaensieMon 3agaHHbIM KpUTepnem otTbopa, B YaCTHOCTY:

. no Bcen 6ase gaHHbIX ONMCcaHUS TEMMNOBOW CETU;

° No OHOM N3 CBA3HbIX KOMMOHEHT (TEMSI0OBON 30HE UCTOYHMKA);

o Nno HekoTopon rpacdmyeckon obnactu, 3agaHHOW MNPOM3BOSIbHLIM
MHOIOYroSIbHUKOM;

. no Tuny OOBLEKTOB TenmnocHabXeHus (Kunbe, agMUHUCTPATUBHbIE

30aHWNS, NPOMbILLIIEHHOCTb U T.4);
. Nno Npu3HaKy BeAOMCTBEHHOW NOAYNHEHHOCTY;
. Mo NpW3HaKy aAMUHUCTPATUBHOIO AENEHUs; U T.1.

Kputepun otbopa moryT O6biTb nOObIMKW, €ONHCTBEHHOE CyLeCTBEHHOEe
TpeboBaHWe: COOTBETCTBYKOLWAA WMH(POPMaLNA, HA OCHOBaAHUM KOTOPOW CTPOMUTCSA
KputepunanbHbll 0TOOp, OO/MKHA B SIBHOM BMAE NpUCYTCTBOBaTb B 6a3e AaHHbIX

onucaHus notpebutenen Tenna.

Ona notpebutenen, oOTOOpaHHbIX MO 3adaHHOMY KPUTEPUID, MOXHO

BbINOSTHUTL Ntoboe n3 cneayrownx N3MEHEHUI XapaKTepUCTUK Harpy3ku:

o BKINIOYEHNE/OTKMIOYEHNE OOHOMO0 WNM HECKONbKUX BWOOB TEMNSOBOW
Harpy3ku,
o orpaHn4yeHne oaHOro Ui HeCKOJIbKMX BUOOB TEennoBoun Harpy3ku (B

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

. M3MeHeHe TemrepaTypHoro rpadumka Wwnu yaenbHbIX pPacxodoB

TennoHocHUTENA No Buaam TensIoBOn Harpy3ku,

. n3MeHeHve cnocoba 3agaHvMA  TEMMOBOW HarpyskM U3  CrKCKa,

nmeroLerocs B nacnopre (NpoekTHas/goroBopHas/akTnyeckast/...)

Mocne npoBeneHnA cepumn N3MEHEHNN XapakTepuctuk Harpy3okK
aBTOMaTU4eCKn npon3BoanTcA FI/I,D,paBJ'II/I‘-IeCKI/IIZ pac4yeT TENSI0BOU CETH, pesynbTtaTbl

KOTOPOro cpasy e AO0CTYMNHbI AN BU3yanu3aumm Ha CXeMe 1 aHanuaa.
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MocKkonbKy Npu M3AMEHEHUM XapaKTEPUCTUK Harpy3ku nacrnopTa notpedbutenen
HE MEHSIIOTCS, OYeHb MPOCTO BEPHYTbCS K MCXOOQHOMY COCTOSIHAKO pPacyeTHOM
rMAPaBNMYECKON MoAenu, onpeaenseMomy nacrnopTHbIMU 3HAYEHUSMU TEMNOBbIX

Harpy3ok notpebutenen.

2.3.7 FpynnoBble U3MEHEHMs XapaKTepMCTMK Y4YacTKOB
TensiIoBOM CEeTM No 3afaHHbIM KPpUTEepPUaMm

[aHHbIN  MHCTPYMEHT npuMMEeHUM 0N pasfnuyHbiX uenen wun  3ajad
rmaopaBnMyeckoro MoaennpoBaHUs, OOHAaKO €ero OCHOBHOe MpedHa3HadYeHue -
KanubpoBka pacyeTHOM rMapaBnuUyeckon MoAenu TennoBon ceTu. Tpybonposoabl
peanbHOW TenyoBOW CeTM Bcerga WMelT  (uanyeckne  XxapakTepuUcTUKN,
OTNMYaloLWmMecCa OT MNPOEKTHbIX, B CUMY MPOUCXOAALMX BO BPEMEHU U3MEHEHUN -
KOPPO3UKN 1 BbiMadeHNA OTNOXEHUN, OTPaXaltoLNXCA HA N3MEHEHUN IKBMBANIEHTHON
LLEepOXOBATOCTU U YMEHbLUEHUN BHYTPEHHEro AnameTpa BCMeAcCTBME 3apacTaHus.
OuyeBMOHO, 4YTO 9TM U3MEHEHUS BAUAIOT Ha rMapaBfnUYecKne COoMnpoTUBIEHMS
yyacTkoB TpybonpoBogoB, U B Macwrtabax cetn B LEnoOM 3TO MpMBOAUT K BeCbMa
3HauYUTEmNbHbIM  pacXOXOeHUsIM  pe3ynbTaToB  rMApaBMYECKOro pacveta Mo
"NPOEKTHbIM" 3HAYEHNSM C pearnbHbIM rMAPaBANYECKUM PEXUMOM, HabrogaemMbiM B
aKkcnnyatupyemon tennoson cetu. C gpyron CTOPOHbI, NU3MEPUTL OENCTBUTENbHbIE
3HAYEeHNS LLEepPOXOBaATOCTEN M BHYTPEHHUX [OMaMETPOB Y4aCTKOB [OEWCTBYHOLLEN
TENMoOBOW CEeTU He MpeacTaBnsieTCsa BO3MOXHbIM, MOCKOSbKY 3TO noTpeboBano Obl
MaccOBOro BCKpbITUS TpybonpoBoOoB, 4TO Bpsag Niv peanudyemo. [loaTomy 3Tu
3Ha4YeHsT MOXHO IULb KOCBEHHbIM 06pa3OM OLEHUTb Ha OCHOBAaHUW CpaBHEHUS
peanbHoro (Habnwgaemoro) rmopaBiNYECcKOro pexmnma Cc pesynbTaTaMn pacyeToB
Ha rMapaBfMYecKoM MOAENM U BHECTU B pacyeTHY Moferflb COOTBETCTBYHLINEe

nonpasBkKu. B atom, B nepeom npm6n|/|>|<eH|/||/|, N COCTOUT npouecc KaJ'II/I6pOBKI/1.

MHCTpYMEHT rpynnoBbiXx onepauuii Mo3BOMsieT BbIMNOMHUTL U3MEHEHUe
XapakTepucTuMk Ans NoaMHOXEecTBa Y4acTKOB TEMNroBOW CeTu, onpenensiemMoro

3aaHHbIM KpUutepmnem 0T6opa, B YaCTHOCTW.

o no Bcen 6ase AaHHbIX ONUCaHUSA TEMNIOBOW CETH;
. NO OOHOM W3 CBA3HbIX KOMMOHEHT TENsoBOW ceTu (TENSOBOW 30HE
NCTOYHMKA);
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o Nno HekoTopon rpadmyeckon obnactu, 3agaHHOM MNPOM3BOSIbHLIM
MHOMOYrOSTIbHUKOM;
. BAONb BbIOPaAHHOroO NyTw.

Mpn aTOoM Ha nwobon M3 BblLENEPEUYNCHIEHHBIX "MPOCTPAHCTBEHHbIX"
KpuTepmeB MoXeT ObITb HanoxeHa cynepnosvuuus KputepueB oTtbopa no

KnaccuuLUMpYyOLLMM NpU3HaKam:

o no nogarwmm nnu obpatHeiM TpybonpoBodam TensoBon ceTtu, nmbo
CUMMETPUYHO;

. no BMAY TENSOBLIX CETEN (MarncTpanbHble, KBapTanbHble);

. Mo y4acTkam TENSI0BOM CETU OnpeaenieHHOro YCnoBHOro anameTpa;

. NO y4yacTKaMm TENSI0OBOW CETU C ONpeaeneHHbIM TUMOM NPOKNaaKu, 1 T.n.

Kputepun otbopa moryT ObiTb NPOM3BONbHBIMU MPU COBNIOAEHNN OCHOBHOIO
TpeboBaHuA: MHpopMaumnsa, Ha OCHOBaHMM KOTOPOW CTpouTcs OTOOp, OOMKHA B

ABHOM BUAE NPUCYTCTBOBATL B NACMOPTHbIX ONMUCaHNAX Y4aCTKOB TENSI0BON CETH.

D,J'IFI y4acCTKOB TenJyoBbIX ceTen, OT06paHHbIX no OﬂpeﬂeﬂeHHOVI COBOKYMNHOCTH

KpUTEPUEB, MOXHO NPON3BECTU NOOYI0 U3 CreayLIMX onepaLuii:

o N3MEHEHNE KBUBASIEHTHOM LLEPOXOBATOCTMU;

o N3MeHeHne cTeneHn aapacrtaHus TpybonpoBoaos;
o N3MeHeHne Ko duLUmMeHTa MeCTHbIX NOTEPb;

o n3meHeHne cnocoba pacyeTta COnpPoOTUBNEHUS.

Mocrne nNpoBeAeHUs  Cepuu  U3MEHEHWUA  XapaKTepUCTMK  Y4acTKOB
TpybONpoBOAOB TEMNMOBOW CEeTU aBTOMATMYECKUM MNPOM3BOAUTCS MAPaBINYECKUiA
pacyeT, pe3ynbTaTbl KOTOPOro cpasy ke AOCTYMHbl AN BU3yanusauum Ha cxeme U

aHanumaa.

MocKonbKy NPV U3MEHEHUWN XapaKTePUCTUK Yy4acTKOB CETM TEMMOBOW CEeTU KX
nacnopta He mMoauduumMpyoTcs, B Nto60N MOMEHT MOXHO BEPHYTbCSl K MCXOLHOMY
COCTOSIHUIO pacyeTHOW rnapaBnMyYeckon Mopenu, onpenenseMomy MacnopTHbIMM

3HAa4YEeHNAMUN XapaKTePUCTUK y4aCTKOB TENSI0BOWN CETH.
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2.3.8 TabnuuHble " rpacbuueckue aHanuTuyeckue
MHCTPYMEHTbI

Hapsigy ¢ cambiM BOoCTpeGOBaHHbIM WMHCTPYMEHTOM - MbE€30METPUYECKMMM
rpacdomkamm, mnoacucTema rmapaBfNYECKUX PacyYeToB TEMNOBbIX CeTell cHabxeHa

60onbLWMM KONNYECTBOM y,EI,O6HbIX cpeacTts aHanumaa. B yacTtHoCTH, cnegywuwme:

° "Fl/lﬂ,paBJ'Il/I‘-IeCKaFI" pacKkpacka ceTun. pa3HbiIMKU LBETaMWU BblOENAOTCA

BKITKOYEHHbIE, OTKITIOYEHHbIE U TYMNUKOBbIE YHaCTKN TEMNJ10BbIX ceTeu;

. cneunarnbHble pacKpacKu TENSIOBOM CETU MO 3HAYEHUSM pas3rinyHbIX
XapaKTepUCTUK rmapaBsin4eckoro pexmma (I'IO CKOpOCTKU, MO 30HaM OaBfeHun B
nogarowen nnu O6paTHOI7I MarmctTpanum, no yaelnbHbIM NOTEPAM Hanopa Ha y4dacTKax

nT.n.);

o rpadpudeckue BblaeneHns (BblAeneHns LBEeTOM WM UHbIM CnocoboMm
y3noB W/MNM Y4acTKOB TEMSIOBOWM CETU MO HEKOTOPOMY KPUTEpUID), Hanpumep:
notpebutenn c npeBbllEHWEM [aBneHnda B 0OpaTHOW MarucTpanu, TensnoBble
Kamepbl C "mpwkaTbiMK" 3agBWKKaMW, y3rbl C pacnoniaraeMblM HarnopoM HUXe

3alaHHOro, y4acTku C npesbilleHNneEM 3agaHHOM CKOPOCTHU MNMOTOKa, 1 T.1M.

L] pacCTtaHOBKa Ha cxeme TEennoBoun ceTn 3HA4YKOB-CTPEJIOK,
YKa3blBawLWKUX HanpaelieHne nOBUWXEeHUA TenroHocuTena no nogartowien wunm

obpaTHon marucTpanu;

o NnoanuCb Ha cxeme TENNOBOW CEeTU 3HAYEHUN pacxoaoB Mno ydacTkam un

AaBreHnn B y3nax CeTu;

L] NPOn3BOJIbHbIE TabnnyHble aHanuMTun4eckme OOKYMEHTbI, MOCTPOEHHbIE

Nno NCXOAHbIM AaHHbIM U pe3dylibTaTaM rmapaBrin4eCcKoro pac4yeTa TernyoBbIX ceTewn,

° rmapasrninyeckme cnpaBKH no oTAaesibHbIM y3nam, y4qyacCTKam,

MCTOYHMUKaM, HACOCHbIM CTaHUNAM U I'IOTpe6VITeJ'IFIM TENNoBOM CETH;

. NMPOU3BOSbHbIE 3amnpocbl M BbIGOPKM M3 Gasbl AaHHbIX, coepXalume
ntobble onucaHHble (OYHKUMM OT NapaMeTpoB pexuma, MONydYeHHbIX B pesynbTrate

rMapaBnnM4Yeckoro pacyeTa.

HaGop packpacok, rpacdmyeckux BblOENEHUA U aHANUTUYECKUX OOKYMEHTOB
HMYEM He opraHuyeH, Kpome MoTpeGHOCTel nonb3oBaTens U cobnoaeHns obLLero

npuHUMNa: rpynnupoBaTtb, (UIbLTPOBATb W aHaNM3NPOBaTb MOXHO TOMbKO Te
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JaHHble, KOTOpble B ABHOM BUAOE NPUCYTCTBYIOT B 0a3e AaHHbIX NnpoekKTa, nnoéo

BbIHYUCITMMbI U3 NOC1IEeAHUX.

2.3.9 Pacuert notepb TENMOBOM 3HEPrum Yepes U3OoNSALMIO U C
yTeykamMmm TennoHocurens

PaspaboTaHHasi anekTpoHHasi MOoAeNb CUCTEMbI TenrlocHabXeHUs1 No3BoNsieT
OCYLLECTBNSATb pacyeT NoTepb TEMMOBOW 3HEPrMn vepes3 M3OMNSuMio U C yTeykamu
TennoHocutens. B KayecTBe [aHHbIX AN pacyeTa nporpaMma  Mcnosnb3yet
3aHeCeHHble NMpu nacrnopTusauum oGbEeKTOB CUCTEMbI TEMMOCHAGXKEHUS AaHHblEe, a

WMEHHO:
e TemnepaTtypa ceTeBOW BOAbI B Nogatowem n obpatHom TpybonpoBoaax;
e TemnepaTypa X0NnogHOW BOAbI,
e TemnepaTtypa rpyHTa;
e TemnepaTypa nogBasibHbIX NOMELLEHUN;
e TemnepaTypa BO3ayxa;
e HopmaTuBHas NpooOMKUTENbHOCTL PaboThl TENMOBOW CETU

MporpammHbIn kKOMMnekc «Tennol pad» NoO3BONSAET BbIMNOMHATL pacyeT Kak 3a

BeCb nepuop (KOHKPETHbIN FOA), Tak U 38 KOHKPETHbIA MecsiL,.

2.3.10 Hanapo4yHbIA pacuyeT TernJioBom CetTm

Llenbto HanagoyHoro pacdeta €Bnsetca obGecrnedveHve noTpebuTenei
pacyeTHbIM KONMMYEeCTBOM BOAbl U TEMNOBOW 3Heprui. B pesynbTate pacueta
ocyllecTBnsieTcs noabop 9neBaTopoB W MX conen, Mpou3BOOAUTCA  pacyeT
CMECUTENbHbIX U APOCCENUPYIOLLIMX YCTPOWCTB, onpeaenseTcsa KONMYecTBO U MecTo
YCTaHOBKM [OpOCCenbHbIX LWainb. PacyeT MoXeT Npou3BoaMTbCA MNPU U3BECTHOM
pacrnonaraemMomM Harope Ha MCTOYHMKE U ero aBToMaTuMdeckoM nogbope B cryyae,

€CJ11 3agaHHOro Hanopa He JOCTaTO4HO.
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B pesynbTate pacyeta onpeaensitoTca pacxogbl M NoTepu Hamopa B
TpybonpoBogax, Hanopbl B y3nax CeTu, B TOM 4YMCRe pacnonaraemMble Hanopbl y
notpebutenen, Temnepatypa TEMOHOCUTENSA B y3nax cetu (Npu yyete TEnmoBbIX
notepb), BenuMyMHa uM3ObITOYHOrO Harnopa Yy noTpebutenen, TemnepaTtypa

BHYTPEHHEro Bo3ayxa.

[poccennpoBaHne n3bbITOYHbIX HANOPOB Ha abOHEHTCKMX BBOAAX NPOM3BOOAT
C MOMOLLIbIO COMner 3neBaTopoB M ApocCenbHbIX Wanb. [JpoccenbHble Wwanbbl nepeq
aboHeHTCKkMMXM BBOJAMW YCTaHaBMMBAOTCA aBTOMATUYECKM Ha noJaloLlem,
obpatHoM wunu oboux TpybonpoBogax B 3aBMCUMOCTM OT Heobxogumoro Ans
CUCTEMbI rmapaBnmyeckoro pexuma. NMpn paboTe HECKOMbKMX UCTOYHMKOB Ha OAHY
ceTb onpegensieTcs pacnpedeneHne BoAbl W TENMOBOWM 3HEPrM  Mexay
nctoyHukamun. lMogeogutca GanaHc no BoAEe M OTNYLIEHHOW TENroBOW SHEPruemn
MeXxay WCTOYHMKOM U1 notpebutensamun. OnpegensawTcs notpebutenn u
COOTBETCTBYHOLUNA UM UCTOYHUK, OT KOTOPOro AaHHble NoTpebutenn nonyyarT Boay

N TenroByK 3HEPIAIO.
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3 BA3A AAHHbIX «3M roPOOA HXKHUX HOBIroPOA»

basa paHHbix OM peanusoBaHa B cpefnctBax Microsoft Access. [JaHHbIN
crnocob xpaHeHns MHopMauumn obecnevmBaeT AOCTYN K AaHHbIM CpeacTBaM sA3blka
3anpocoB SQL B cootBetcTBUM cO cTaHaapTom ISO/IEC 9075:1992, «A3bik 6a3

AaHHbIX SQL» (Database Language SQL).
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4 O3TAMbl CO30AHUMA «3M CT TOPOOA HMKHUM
HOBroeoa»

4.1 UndcdopmaumoHHo-rpachmueckoe onucaHue ob6bexToB
CUCTEeMbl TernsiocHabXxeHus

Ha paHHOM aTane npoBoAuNnocb WMHGOpPMaLMOHHO-rpaduyeckoe onucaHue
CYLLECTBYIOLIMX  OBOBLEKTOB  CUCTEMbl  TEMNOCHAGXEHUS  MyHUUMNArbHOro

obpasoBaHuna «lropog HwxHMn HoBropoay.

KoHuenums opraHu3aumm enuvHoro obuweropoackoro  MHGOPMaUMOHHOMO
npoctpaHctBa no pabote ¢ UIC «Tennolpad» cnegywouwasa: ycraHoBka B
AOMUHMCTpaUuKM ropoga eamHoro cepeepa, C KOTopbiM OOSMKHA OblTb OpraHn3oBaHa

CBSA3b Y TennocHabxarLwmx opraHn3aummn.

CepBep 3neKTpoOHHOW MoAenu npeanaraeTcsi OpraHuW3oBbiBaTb, UCMOMb3ys

OOHY U3 OBYX apXUTEKTYp:

o apxXuUTEKTypa KIIMEHT-CEPBEP Ha OCHOBE WCMOSMb30BaHUSA ()annoBoro

cepsepa (cueHapun 1);

. apxuTekTypa TepMUHaN-rNaBHbIN KOMMNblOTEP Ha OCHOBE

ncnonb3oBaHus Microsoft Terminal Services (cueHapui 2).

B onekTtpoHHOM Mogenu TennoBasi CeTb COCTOMT M3 Yy3fiOB U BETBEW,
cBA3blBaOWMX 3TK y3nbl. K y3anam oOTHOCATCA criegyrouime oO6beKTbl: MCTOYHUKM,
HACOCHble CTaHUuKW, TEenmnoBble Kamepbl, 3arnywku, 6eckamepHble Bpe3kn WU
notpebutenn. Pag anemMeHTOB, Takne Kak TENoBble Kamepbl, noTpebutenu u 1.4.,

A0NycKaloT JanbHENLLYIO Kriaccndukaumio.
Paanuyatotca cnegyowme TeXHonorndeckne Tunbl y3nos (pUCYHOK 4.1):
. NUCTOYHUNK;
o nctoyHuk LTI otonneHus;

° nctouHuk LUTIM MBC;

° KaMepa MarncrtparibHad nog3eMHad,
° KamMepa MarncrtparnbHada Hag3eMHas,
° KamMepa KBapTalibHaA nog3eMHad,
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o Kamepa KBapTanbHasi Haa3eMHasi;
o Kamepa y3en Bpesku;

o BGeckamepHas Bpeska;

. N3MeHeHne gMameTpa;

o N3MeHeHNe NnapamMmeTpoB;

o y3en y4eTa;

o HacOCHas CTaHUMA nogaroLlas;
. HacoCHas cTaHuunsa obpaTHas;
o noTpebuTtenb OTONNEeHNs;

. notpedutens NBC;

. notpebutens 0606LWEHHbIN;

° notpebutens LTI oTonneHus;

. notpedbutens LTI MBC;
. 3arnyLka;

o Kamepa 251eBaTOpPHbIN y3ern.
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, ,
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 - werounnr UTN oTonnesus Keappar: I 73 I 83

CreneHs yana |_1

m

M T3 _ weTounnk LTI MBC

}. 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 - TexHonornyeckme Tvnbl y3nos

Bcem y3namMm npuceamBaroTCA YHUKaAllbHble MMEeHa B npouecce BBOAA, TakKne

Y35bl Ha3bIBAOTCA aBTOMAaTU4YE€CKN UMEHYEMbIMW.

,D,J'IFI MMEHOBAHHbLIX Yy3J510B WCMNOJIb3YKOTCA pasfiindHble WabnoHbl MMeH,
COOTBETCTBYOLWMNE TEXHOJIOTMYECKMM TUMNAM Y3J10B. CprKTypr MMEH NMEeHOBAHHbIX

Y3I10B AOMKHbI YAOBNETBOPATL Crieaylowmm TpeboBaHUSAM:

o NCTOYHUK: <UMSA UNN agpec pacrnonoXeHna> (Mpou3BOSibHbIA TEKCT A0
40 3HakoB);
o nctoyHuk LTI otonnenus: UTMNO-<muma LTI go 15 cumBonos >;

o nctoyHuk UTM MBC: UTMM-< uma UTI go 15 cnmsonos >;

. marucTparnbHble kamepbl: TK-<Tpu cMMBOMa HOMeEp 3HEeProMCTOYHMKA>

-<HOMep Kamepsbl 40 13 cMMBONOB>;
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o KBapTanbHble kamepbl: TK(kamepa HagsemHas YT, kamepa nasBuibOH

MAB)-<Tpu cnmBosia HoMep 3HEProucToOYHUKa>-<HOMep KaMmepbl 40 13 CMMBOMOB>;
° notpebutens LUTIMN otonnenuns: LUTM-< uma UTIM go 15 cumBonos>;

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

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

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

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

J HacocHble cTaHuumn: < ums HC go 40 cumBonos>;

) y3en otBeTtBneHne: OTB-< wums OTBETBNEHMs NpucBaMBaeTCs

aBTOMaTn4eCkKn no Bo3pactaHuno Ao 6 CMMBONOB>;

o y3en wusmeHeHne napametpoB: W.[1.-< wma WIN npucsanBaetcsa

aBTOMaTM4ecKkn 00 6 CMMBOSOB>;

o y3en wuamMeHeHne pgunametpa: [1EP-< wuma ysna npuceBamBaeTtca

aBTOMaTM4ecKkn 00 6 CMMBOSOB>;

° y3en 3arnyuka: 3Al-< nms 3arnywkKkn npmncesanBaeTcd aBTOMaTU4eCKn

[0 6 CMMBOJSI0B>;
. rpynnoBon aneBaTopHbIN y3en: [BY-< uma Y go 25 cumeonos>.

BetBn saBnswotca  rpaduyeckum  mnsobpaxeHuem  TpybonpoBoooB U

npeacTaBnsaloT cobot MHOrO3BEeHHbIE NTOMaHble NMHUK, COeAUHSIIOLNE Y3Nbl.

Cxema TennoceTn OTHOCUTCA K OTAENbHOMY Criow oTobpaxeHusa. Cnon

TennoceTn AerimTcd Ha cregyruine ypoBHNU:

L] MarncrtparnbHasa CETb,
° KBapTarbHasa,
° XapaKTepUCTnkn y4acTKoB.

MapannensHo [JdaHHOMY 3Tany npoBoAWNcs 3Tan  MHAOPMALMOHHOIO
onucaHus OGBLEKTOB CUCTEMbI TEMNmOCHAOXEHUSA: WUCTOYHMKU TEnnoBOW 3Hepruu,

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

VIH(bOpMaLI,VIFI Nno y4vyacCTKaM TensioBbIX ceTeun, NICTOYHMKaM, I'IOTpe6I/ITeJ'IFIM.

B cywectByowen 6ase [OaHHbIX ONEKTPOHHOM MOAENVW OnUCbIBaKOTCS
cnefyowme NacnopTHblE XapakTEPUCTUKN MO NMPUBEAEHHBIM HMXE TUNaMm OO6BLEKTOB
cucTembl TennocHabxeHna. CoctaB MHOpMaUUKN MO KaXXAoMy TuUny oOBbEKTOB Kak
HOCUT CMpaBO4YHbIA Xapaktep (Hanpumep, MaTepuwan Kamepbl, 6GanaHcoBas
NPUHALMNEXHOCTb U T.4), TaKk M Heobxoamm Ans PYHKUMOHWPOBAHUSA pacyeTHOW
mMogenu. NMonHoTa 3anonHeHnsa 6a3bl AaHHbIX NO NapameTpaM 3aBUCUT OT HanMyus

MCXOOHbIX OaHHbIX Y TennocHabXXatoLWmnx KOMMNaHnin.

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

o TemnepaTypHbI rpadouk;

) cnocob 3agaHnsa XapakTePUCTUKN UCTOYHMKA;
o COCTOSIHNE UCTOYHUKA;

) MUHMManNbHbIN Hanop;

. MakcuMarbHbI Hanop;

) MWHUMasbHbIA pacxoa;

. MaKcuMarbHbIA pacxog;

o npu3HaK 3agaHnsa pacxoga Unu AaBrieHUs B TOUKe NOANUTKMY;
) AaBreHne B TOYKE NOAMUTKM;

) pacxopn Ha noAanuTKy;

o reogesnyeckas oTMeTKa B TOYKE NOAMUTKY;

o agpec pacnorioXeHus;

o OCHOBHbI€ MAcrnoOpPTHbIE NapamMeTpbl;

o onuncaHne NpPUHaaneXXHoCTH.

CocTtaB nHdopmMaumm no nacrnopTy y4acTKOB:
o BbIOOpP TMNa yyacTka (CUMMETPUYHbIV, NoAaoLWwmi, obpaTHbIRN);
. ANVHa;
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° YCIOBHbIV AnameTp;

o TOMLWMHA CTEHKM;

o maTtepuan Tpybsbl;

o rog, NPoKnagku;

o LLIEPOXOBAaTOCTb;

o cnoco® pacyéTta conpoTuBreHus (4epe3 KOIPMPULMEHT MECTHbIX

notepb, 4Yepes KOIPPUUMEHT MECTHbIX COMNPOTUBNEHUNA, HeNnocpeacTBEHHOE

3agaHue);

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

° cnocob onpegeneHuss  BHYTpeHHero  guametpa (no  [OCT,

HenocpeacTBEHHbIN BBOA);

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

NONyNpPOXOAHbIX KaHanax, B NPOXOAHbIX KaHanax);
. BW[, TEMMOBOW U30MNALMMN.

CocTaB MHopmaumm no nacnopTy noTpedbuTenein:

. Ko abOHEeHTa;
. nms aboHeHTa;
° HasHadeHne notpebutens (kunble nomeweHus, XKX, pgetckue

AOLUKONbHbIE (LLUKOSbHbIE) YYPEXAEHUSA, YYPEXOAEHMS, NPOMBbILLSIEHHbIE, Npoyee, C/X,
CBSA3b, CTPOUTENBLCTBO, TpaHcnopT u cBaA3b, TCXK n YK, YXI, bonbHuua, PoannbHbin

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

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

DOAKTUYECKAA, OTCYTCTBYET, MO OBbEMY 30AHUN);

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

o AOroBOpHas Harpyska OTOMMEeHNs;
o hakTnyeckasn Harpyska OTOMnneHus;
o cnoco®6 3agaHuns  Harpy3km [BC  (cpegHss,  MakcumanbHas,

OTCYTCTBYET, MO YNCNY XUTENEW);
. cuctema TennocHabtxeHusa (OTKPbITAA, SAKPbLITASA);

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

. cxema [BC no otkpbitom cxeme (BE3 UUPKYNAUUKN, C
LINPKYNALUNEN);

o AoroBopHas Harpyska [[BC;
° drakTnyeckas Harpyska BC;
. crnocob 3agaHus Harpysku BEHTUNALNN (OTCYTCTBYET,

OAKTUHECKAA, JOrOBOPHASA);

. [IOrOBOPHAs Harpyska BEHTUNSALUMM;
. dhaKkTnyeckas Harpyska BEHTUNALUY;
. crnocob 3agaHus Harpy3ku TEXHOMOormm (JOrOBOPHAA,

OAKTUHECKAA, OTCYTCTBYET);

o TemMnepaTypHbIN rpaduk;

° AvamMeTp rofioBHOM gmnadpparmeil,

o KO3hPpULUMEHT NogMeLLMBaHUS 3neBaTopa;

o AnameTp conna anesaropa;

o HOMep aneBaTopa;

o anameTp guadparmbl Ha OTONSIEHUE;

. AnameTp gunadparmbl Ha nogorpesatenu BC;
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o anameTp guadparmbl Ha BEHTUALMIO;

o AnameTp conna aneesaTtopa;

o AnameTp nognopHon anadparmbl,

o anameTp gunadparmbl Ha LMPKYNALNN;

o anameTp guadoparmbl nognopa Ang UupKynsauum;

o noTepu Hanopa B CUCTEME OTOMNMEHMS;

o noTepu Hanopa B CUCTEME BEHTUNALMY;

. noTepun Hanopa B CUCTEME LIMPKYyNsLmnn

o crnocob 3agaHua nognopHon auadpparmbl (Mo 3ag. notepe Hanopa,

ABTOMaTMyecku, He paccunTbiBaTh);
o noTepu Hanopa B No4MNOPHON anadparve;
) pacrnonaraemMbiii Harnop BO BTOPOM KOHTYpeE.
CoctaB nHdopmaLmm No NacnopTy Kamep:
) MECTO pacnonoxeHus (npoeaxas 4yacTb, TPOTyap, ra3oH, o4 MOCTOM);

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

. AnNuHa (anameTp);

) LUMPWHA;

. rnybuHa konoaua/ BbICOTa KaMepbl;
o TONLLUNHA CTEHKN;

o KOHCTpyKuma nepekpbitua kamepbl (HEM3BECTHO, OTCYTCTBYET,

° KONMM4ecCTBO JIHOKOB,

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

° reoge3nyeckad oTMmeTKa,
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. cTapoe HaMMeHoBaHWe Kamepbl/konoaua;

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

. Hann4ne rmgpoun3ondaunin, rpyHToBbiX BOA,

. Bua ApeHaxa (HET, BbITOBAA KAHAJIIM3SAUWA, JIMBHEBAA
KAHAJITM3ALIUA, HA PEJIBE®);

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

CoctaB nHdopmaLmm nNo NacnopTy HACOCHbLIX CTaHLUMNA:

. ™n HaCcOCHOM cTaHumun (MOOAKOLLAA, OBPATHAA,
CMECUTENbHAA, perynatop aaBneHus);

. WHBEHTAPHbIN HOMEP;

o KONMM4YeCTBO M HOMepa HaCOCHbIX arperaTtos;

. MapKWn HACOCHbIX arperaTos;

. haKTUYeCKMI gMamMeTp HaCOCHbIX arperaTos;

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

° MOLLHOCTb anekTpoasuratens (kBT);

. HanpskeHne anektpoasurarens (B);

. COCTOSIHME HacocHbix arperatoB (PesepB, Pabota, PemoHT, ABP,
PerynupoBaHue);

. cnocob perynupoBaHust (GpoccenMpoBaHHME Ha BbIXOAHOM BOOOBOAE,
peumpKkynauus);

. TMN perynaTtopa (aaBneHus go cebs, aaBneHust nocne cebsa, pacxoaa,

AaBlieHnAa B pyrom yarie rnocre cebs, AaBneHns B Apyrom yane ao Ce6ﬂ);

. anameTp perynaropa;
. ycTaBKa perynsatopa;
. COMpPOTUBIEHME perynaTopa.
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Takum o6pasom, pesynbTaToM AdaHHOW paboTbl SABRSETCA co3faHue
9NEKTPOHHOM MOENUN CUCTEMbI TENNOCHaGXeHMs MyHULMNanbHOro obpasoBaHus
«fopog HwxHun Hosropog» ot wuctovHukoB Ternia OAO «TennosHepro» B

cpeacteax UIC «Tennol pad»:

° BbIMNOJIHEHA rpacbvlquKaﬂ NnpunBA3Ka obbekToB cucrtemMm
TennocHabxeHus K nnaHy ropoga, BKrw4Yad WUCTOYHUKA TennoBou SHEPrnn,

TennoBble CeTn, TeENJI0OBble KaMepbl, HACOCHblE CTaHUWUMN, ﬂOTpe6VITeJ'Iel7I;

. onucaHa Tononornyeckas CBSI3HOCTb 06bekToB cucTem
TennocHabXeHnst MyTeM OMUCaHWUS TMOPABIIMYECKOW CTPYKTYpbl BCEX OCHOBHbIX

y3roB Moaenu (CTPYKTypbl TENSOBbLIX KAMepP, CTPYKTYpPbl Y3I10B BPE3KW);

. npoBefeHa nacrnopTu3auMs UCTOYHUKOB Tenna, Y4acTKOB TEMSoBbIX
cetei M notpebutenerr nNo OCHOBHbIM MapameTpaMm, HeobxoauMbIM  Ans

MOZEeNMPOBaHNs TMAPaBNYECKUX PEXMMOB paboThl CUCTEM TeNnsIoCHabXeHUsI.

Mo okOHYaHMKO p[aHHOro 9aTtana paboT 6bina  BbINOMIHEHA nNpoBepka
9NEKTPOHHbLIX MoAenen cuctembl TennocHabxeHUss Ha npeagMeT MOMHOTbI WU
KOPPEKTHOCTU 3aHEeCeHHOW nHdopMaumm nNo obbekTaM CUCTEMbI TEMMOCHabXeHnsa B
UFC «Tennolpacd» pAns peweHns 3agad  MOAENMPOBaHUSA  MOPaBIIMYECKUX

PEXNMOB.

MHCprMeHTapMeM AnNsi aHanusa W BbisBIeHMsT OoWwWKMBOK BO BBEAEHHbIX
NCXOAHbIX OaHHbIX ABNANINCb CreHEPUPOBAHHbIE OTHETDI 06 obbekTax n3 cosgaHHom

0a3bl JaHHbIX:

o y3Ibl C HE BBEAEHHOWN BHYTPEHHEN CTPYKTYPOW;

o y3nbl-noTpebutenu 6e3 onnucaHHbIX pearbHbIX NoTpebutenen;
o y3nbl 6e3 reogesnyecknx oTMETOK;

o OTYyeT 0 noTpebutensx;

o OTYeT 0 Kamepax (MacnopTU3MPOBAHHbIX);

o oT4yeT 06 yyacTkax (nacnopTU3nNpoBaHHbIX);

o y4yacTkm 6e3 nacnopTos;

o oT4yeT 06 NncTovHMKax (MacnopTU3NPOBAHHBIX).

22401.0M-MCT.003.000.
33
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FNABA 3. 9IEKTPOHHAA MOJENb CUCTEMbI TENNOCHABXEHWUA FOPOA

B pesynbtate paboTbl co3gaHa  9NeKTpOHHas  MoAenb  CUCTEMb
TennocHabxeHnsa, n Bu3yanbHOe OTOOpaXeHue CTPYKTYpbl TEMSOBbIX ceTen OoT
koTenbHbiXx OAO «TennoaHepro» npeactaBneHo Ha pucyHkax 4.2-4.10 (HeCKOonbKo

KOTeNbHbIX AN NpuMepa).

KooTHYSRSKAR Y.

EpWETHa A ¥

KOoTHUSRSKAR Y.

T pmaepIETo Ry

PucyHok 4.2 - BusyankHoe oToGpaxeHue CTPYKTypbl TennoBbIx ceTen ot KotenbHoii Kames
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PucyHok 4.4 - BusyanbHoe oToGpaeH e CTPYKTypbI TeNnoBbIX ceTeid oT KotenbHon AHKyaMHOBCKOE Lwocce, 24
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PucyHok 4.7 - BusyanbHoe oTobpaxeHue CTpYKTypbI TennoBbIx ceTen ot KotenbHoii OynbBap Mupa, 4a
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Banous, 11,13 15

Pl

PucyHok 4.9 - BusyanbHoe oTobpakeHue CTpYKTypbl TEMNOBbIX ceTen oT KotenbHoii rp.3. Kupos, 11, 13
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PucyHok 4.10 - BusyanbHoe oToGpaxeHue CTPyKTypbl TeNnoBbIX ceTeit oT KotenbHoi rp.3. Mepoes np, 37, 41

XapakTepucTukn y4yacTkoB TpyboOnNpoBOAOB OT 3HEProMCTOMHMKOB ropoaa
HwkHun Hosropoa npeacraBneHa B AokymeHTe [naBa 1. O6ocHoBbiBatoLMe
maTepuansl. CyllecTBylollee nonoxeHne B cdepe npou3BOACTBa, nepefadn wu
noTpebneHna TennoBOW 3SHeprMm Ons uenen TennocHabxeHus. [NpunoxeHue 2.

Tennosble ceTn ropoaa.

4.2 OnucaHue TonosiorM4eckom CBA3HOCTU 06BbeKToB cucTemsl
TennocHabXxxeHus

OnucaHve TOMOMOrMYEecKon CBA3HOCTU npeacTasnseTr cobon onucaHue
rMOPaBNNYECKON CTPYKTYPbl Y3MOB CUCTEMbl TennocHabxeHusa (KONnnekTopos,
TennoBbIX Kamep, CMOTPOBbLIX KofoAues). B pesynbTate BbINOMHEHUS AaHHOMO 3Tana
paboT co3gaHa rmgpaBnuMyeckasi Mogenb CUCTEMbl TEMMOCHAOXEHNs, OTpaKatoLLas
CYLLEeCTBYyIOLLEE  TMOMOXEHNE  CUCTEMbl  TEMMOCHAGXeHns - MyHUUMNanbHOro

obpasoBaHua «opog HwxHun Hosropoa».

MogpobHO anropuTm oOnNUcaHMsi TOMOSIOMYECKOW CBSABHOCTUM OOBHEKTOB
npegcraeneH B gokymeHTte nasa 3. O6oCHOBbIBaOLWME MaTepuanbl. ONEKTPOHHas
MoAenb cucteMbl TennocHabxenus ropoga. [lpunoxenue 1. WHCTpykumna

nonb3oBaTtens (UMC «Tennolpad»).
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4.3 OTtnapka n KanubpoBka 3NeKTPOHHOU Moaernm

B pamMKax gaHHOro atana ObINK BbINOMHEHbI:

° oTnagka pa6OTbI pac4yeTHbIX MaTeéMaTU4eCKUX Mouyne|7| nyTem

BbISIBITIEHNS OLLUMOOK B UCXOAHbLIX OaHHbIX;

o KannbpoBka MOAENN C LEenbio LOCTMXKEHUS COOTBETCTBUS pacyeTHbIX
napamMeTpoB Mogenn akTU4eckMM napamMeTpam B onpefernieHHbIX penepHbIX y3nax
CUCTeMbl TenrnocHabXeHus (pacxodbl, AaBNEeHUA BOAbl B MoAaloLMX U 0BpaTHbIX
TpybonpoBogax cuCTEMbl TennocHabXeHns ana  onpedeneHHbIX  pacyeTHbIX
pexumoB). PenepHble y3nbl (MCTOYHUK TEMNSIOBOW 3HEprumn, Tennosas kamepa, LITI)
BbIGupanucb Ona Kaxgon cCUCTeMbl TEMMOCHAOXEHNA UCXoaa U3 Hanuunsa OaHHbIX,

npeagocrtaBleHHbIX 3aka3ynkom.

Ha aTtane oTnagkM anekTpoHHOM Mogenu Obin NpoBeAeH aHanv3 MOSHOTbI
BHECEHHbIX WCXOAHbIX AaHHbIX. WHCTpyMeHTapuem Ans aHanu3a W BbISIBNEHMWS
OLWMOOK BO BBEAEHHbIX UCXOAHbLIX AaHHbIX SABMAKTCA CreHepupoBaHHbIe OTYeTbl 00

obbekTax n3 cosgaHHon 6a3sbl AaHHbIX (PUCYHOK 4.11):

o y3nbl C HE BBEEHHOWN BHYTPEHHEN CTPYKTYPOW;

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

. OT4eT 0 noTpebutensix;

. OTYeT 0 Kamepax (MacnopTM3NPOBaHHbIX);

o oTyeT 00 yyacTkax (nacnopTU3NpPOBaHHbIX);

. y4yacTkm 6e3 nacnopTos;

J oT4eT 06 NCTOYHMKaX (MacnopTU3NPOBAHHbIX).

22401.0M-MCT.003.000.
40
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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 - BapnaHTbi 0T4eTOB, thopMMpyeMbIX Npu paboTe B INEKTPOHHOI Moaeny

KanubpoBka mogenu - npouecc WuaeHTUMUKauUMm U TOHKOM HACTPOWKM
HaboOpPOB WCXOOHLIX OaHHbIX TakuM obpasom, 4Tobbl obecneunTb MakcMmarnbHoe
NpubnmxeHne pesynbTaToB rMApaBINYECKOro pacyeTa K (pakTMyeckum napameTtpam
B ONpPederieHHbIX penepHbIX y3rax CUCTeMbl TennocHabxenuda. [na opraHusauum
npouecca kanubposkn OM BbIOMpalOTCS penepHble y3nbl B KaX4owW M3 CUCTEM
TennocHabXeHns, Takme Kak: BbIBOAHOW KOMMEKTOP Ha WCTOYHMKE, TEennoBble
Kamepbl, HACOCHble CTaHUMM, MO KOTOPbIM WMMEKTCS aKTUYeckne [OaHHble Mo
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IMABA 3. ANEKTPOHHASA MOAENb CUCTEMbI TENNOCHABXEHWA rOPOIA

pacxogam TennoHocuTenAa U pacnoliaraéMbiM Hanopam 3a nepumopn, Korga pacxoibl
TennoHocutens ObiNM  MakCcUMarnbHO I'IpI/IGJ'II/I)KeHbI K HOMWHanbHbIM. [ns
KaJ'II/I6pOBKI/I co3gaHHoOM mMoaenu MCNOJIb3YyOT G6onbLon Ha6op BCTPOEHHbIX

WNHCTPYMEHTapUEB.

OpHUM 13 He3aMeHWMbIX WHCTPYMEHTOB Mpu KanubpoBKe ruapaBrivyeckomn
Modenu TEMnoBOM CeTM SBMSIETCA MNbe30MEeTPUYEecKUini  rpaduk, MOCKONbKY
rpadmyeckas MHTepnpeTaunsi TMapaBiMyYecKkoro pexmnma no3BosnsieT OA4HOBPEMEHHO
Ka4eCTBEHHO M KONMYECTBEHHO OLIEHUTb MOMpaBKK, KOTOpble HEOOXOAMMO BHECTU B
pacyeTHylo Moaenb, YTobbl oHa Hanbonee agekBaTHO NMoBTopsina "rMapaBnMyeckoe

nosegeHne" peansHOM TENSIOBOW CETU B AKCMyaTaUnn.

Takke Ons BbINOMHEHUST KANMOPOBKN UCMOMb3YHT CreHEPUPOBAHHbBIE OTYETbI
n cnpaBknm 06 obbekTax M3 co3gaHHOM 06asbl [aHHbIX, a Takke rpadudeckoe

npeacrasrieHne napameTpoB TEeMNITOHOCUTENA:

. pacyeTHble NapamMeTpbl y4acTKOB (AaHHbIN OTYeT, NpeacTaBfeHHbI B
TabnuyHoM BuMAe, MO3BOMSIET BbIMNOMHUTL aHanNu3 rMapaBrMYecKoro pacyeTta Bcew

CUCTeMbI TENNTOCHaAbXeHns oT onpepneneHHoro I/ICTO'-IHVIKa);

. pesynbTaTbl FMAPaBNNYECKOrOo pacyeTa MO YyyacTkam BAOOMNb NyTy
(DaHHbIM OTYeT, npeacTaBfeHHbIn B TabnMMYHOM BUAE, MO3BOMSET BbINOMHUTD
aHanu3 ruapaBnnMYeckoro pacyeta CUCTEMbl TEMNNOCHabXeHs BOOMNb BblAENEHHOro

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

. rMapaBnuyeckas cnpaBka O noTpebuTene (OaHHbIA OTYET No3BoOnseT

npoaHanuanpoBaTb rMapaBnnyeckme napameTpbl MO KOHKPETHOMY NOTPebuTeno);

o "rmgpaBnuyeckas packpacka» ceTu (daHHbIA  pexum Mno3BonseT
pasHbIMW LBETaMU BblAENUTb BKITOYEHHbIE, OTKMOYEHHbIE U TYMNWUKOBbIE YYacCTKU

TENnoBbIX ceTeEN);

° cneunarnbHble pacCKpacKu TENNOBOM CETU MO 3HAYEHMUSM pa3rinyHbIX
XapaKTepUCTUK rmapaBiindecKkoro pexunma (ﬂ,aHHbIe peXxnmbl no3BONAT
aHannm3npoBaTtb BCHO CUCTEMY TennocHabXxeHns no HEKOTOpPbIM MapamMeTpamMm,

HanpuMmep, CKOPOCTU, AuameTpam);

. rpacmyeckme BbloeneHus (BblaeneHust LBEeTOM MM MHbIM Cnoco6om

Y3I10B U/UNnn y4acTKOB TEMNNOBOWM CeTU BOOIb NyTW);
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. paccTaHOBKa Ha CXeMe  TennoBOW  CeTM  3HAYKOB-CTPENOK,
yKasblBalOLMX HanpaBneHue ABWXKEHUS TENMOHOCMTENS MO noawwen unm
obpaTHo Mmaructpanv (OaHHbIA pPeXum MO3BONSET aHanM3npoBaTb [OBWKEHWE

TENNOHOCUTENS NO nogatoLen nnm obpaTtHon marmcTpanmu);

. NoANUCb Ha CXeMe TENSIOBOW CETU 3HAYEHUN pacxoaoB Mo y4dacTtkam um

AaBIieHNN B y3rax ceTu.

MapannenbHo paboTe C BbILWEONUCAHHbIM WHCTPYMEHTapueM MpoBOANTCS
KOPPEKTUPOBKA  M3HA4YanbHO  BBEOEHHbIX  [OaHHbIX MO  LUEePOXOBATOCTU
TPybONpoBOAOB, 3HAYEHUSIM MECTHbIX COMPOTUBIIEHWA M MNP. C LENbl Mony4YeHns
MaKCMMarbHOrO COOTBETCTBUS NMapaMeTpOB pPacyYeTHOW Moaenu c akTUYecKumm
napameTpamn cuctem TennocHabxeHus. MNpouecc KanMbpoBKW - OOUH M3 CaMblX
CMOXHbIX MPOLECCOB MpU pas3paboTke MOAEenu, B KaxAoM OTAENbHOM criyyae
NMPOU3BOANTCS C MOMOLLBI Pa3fMYHbIX (PYHKUUIA CUCTEMbI, OMUCaHME KOTOPbIX He
SIBNSieTCs LUenblo AaHHoro otyeta. bonee getanbHO no waram 3TOT npouecc byaet

npengcrtaBrieH nosfib3oBaTtesidaM CUCTEMbI B Mnpouecce o6yquV|;|.

HaHHas cocTtaBnswowas pabotel (oTrnagka M KanvbpoBKa) BbINOMHANACH
nocne 3aBeplLUeHUss OnucaHWs TensnoBbIX ceTeln U TennoceTeBbiX OOBLEKTOB B

GﬂeKTpOHHOVI MOOEenNn CUCTEMbI TEMNSTOCHAOXEHMA.
Paspa60TaHHaﬂ SNEeKTPpOHHaA MOoAdelib  ucnosfb3oBajiaCb B KadecTBe
OCHOBHOIoO WHCTPpYMEHTapuda nns pa3p860TKI/I cueHapueB pa3BuUTUA CUCTEMbI

TennocHabxeHns MyHuumnansHoro obpasosaHus «fopog HwxHuUM Hosropoa» .

4.4 MopenupoBaHMe nNEpPCNEeKTUBHLIX BapUaHTOB pPa3BUTUA
CUCTEeMbl TersiocHabXxeHuns

MogenupoBaHue nepcrnekTMBHbLIX BAPUAHTOB pa3BUTUSI CUCTEMbI TEMOCHAGXeHNS
(CTPOUTENBCTBO HOBLIX W PEKOHCTPYKUMSI CYLLECTBYHOLUMX WCTOYHUKOB TEMIOBOM
3Hepruu, nepepacnpeaeneHe TENMOBbIX HAarpy3ok MeXay UCTOYHUKaMK, onpeaeneHme
BO3MOXXHOCTW MOAKIOYEHMST HOBbIX MOTPeGUTENen TennoBoW 3Hepruun, onpenerneHne
onTUMarbHbIX BapUAHTOB Ka4YeCTBEHHOTO M HafexHoro obecneyvyeHus TenroBo
3Heprveln HoBbIX NOTPedUTENEen 1 T.0.) OCYLLUECTBMSETCA Yepe3 MexaHU3M co3naHus u
aAMVUHUCTPUPOBaHUS crieumarnbHbIX "MoaenbHbIX" 6a3 - HaboPOB AaHHbIX, KIOHUPYEMbIX
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M3 OCHOBHOW (KOHTPOSbHOM) 6a3sbl AaHHbIX OMUCaHWS TEMMOBOW CETW, Ha KOTOPbIX
MOXHO Npou3BoaUTb ntobble MaHunynsauum 6e3 pucka WCKasUTb WU NOBPeauTb
KOHTPOmbHYt0 6a3y.

B pesynbtaTte paspaboTkm nepcnektuBHbIX BapmaHtoB B OM UIC «Tennol pad»
npeactaBneHbl MoaenbHble 6a3bl C Y4eTOM NEPCMNEKTMBHBIX HAarpy3oK, NiiaHNMpyeMbIX K
NOAKITHOYEHMIO, COOTBETCTBEHHO, K 2015 1., 2020 1., 2025 1. 1 2030 T.

B pacueTHbIx 6asax co3gaHbl NepCnekTUBHbIE 0000LWEHHbIE NOTpedbuTenn Tenna
MO NepCrneKTUBHLIM NoWaaaM 3aCTPONKM U CXeMaM OCBOEHWSI TEPPUTOPUIA ropoaa.

PesynbTaTbl rugpaBnmMyecKkMx pacyeToB, BbIMOSIHEHHbIX B MEPCMEKTUBHbIX Gasax,
npeacTaeneHsl B [Naese 7. MNpeanoxeHnst No CTpOUTENBCTBY M PEKOHCTPYKLMM TEMIOBbIX
ceTen U CoopyXeHUn Ha HuX. MNpunoxerue 1. PesynbTatbl rMapaBnuyecknx pacyeToB
(NporHoanpyemoe nepcnekTMBHOE COCTOSIHNE CUCTEM TEMSIOCHAOXEHUST C  y4eTOM

peanusauumn MeponpUATUN CXeMbl TEMITOCHABXEHMS).
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5 3A0AYM, PELLAEMbBIE HA BA3E 3JIEKTPOHHOWU MOOENU
CUCTEMDI TEMNOCHABXEHUA MYHULUNAINBHOIO
OBPA30BAHMUA «rOPOO HWKHUX HOBIrorPoa»

OCHOBHbIMM LIeNsIMK NPY CO3AaHMUN OAHHOW CUCTEMbI ObINN:

o nosbilleHne SCb(beKTVIBHOCTVI VIH(*)OpMaLl,I/IOHHOFO obecneyenus
npoueccoB nNPUHATUA peUJeHMVI B obnactm TeKylwero (byHKLI,I/IOHVIpOBaHVIFI n
nepcneKkTnBHOro pas3BnUTuA CUCTEMbI TennocHabxeHns MyHUUMNarnbHOro

obpasoBaHua «lopog HwxHMn HoBropoay;

. npoBefeHNe eanHOM NONUTUKN B OpraHn3auun TekyLlen 4esTenbHOCTU
npeanpusTMi M B NEepCnekTUBHOM pasBUTUM BCEW CUCTEMbI TennocHabXeHus

MyHMuunanbHoro obpasoBanHus «lfopog HmxH1n HoBropoay;

. obecneyeHune yCTONYMBOrO rpagoCTPOUTENBHOIO pasBUTUS

MyHMuunanbHoro obpasoBanHunsa «lFopog HwxHuin HoBropoay;

. paspabotka Mep Ans  MOBbIWEHUS  HAOEXHOCTU  CUCTEMbI

TennocHabxeHnsa MyHuuunanbHoro obpasoBaHus «lopoa HwxH1n Hosropoa»

. MUHNMN3aUunAa BEPOATHOCTU BO3HUKHOBEHUA aBapI/IIZHbIX CI/ITyaLl,I/IIZ B

cucTemMe TennocHabXeHus;

° cos3gaHne eauHon MHgopMauMoHHOM nnatdopMbl Ans obecneveHus

MOHUTOPUHIA pa3BUTUA.

B yacTtu pelueHnsi KOHKPEeTHbIX 3aaa4 Heob6XoaUMO BblAENUTL CrneayrLLme:

. MOHUTOPUHI  Pa3BUTUS CXEMbl TEMMOCHAOXEHUs MyHMUMNANbHOro
obpasoBaHuna «lopog HwxHMn HoBropoa» Ha 6a3e mogenbHbix 6a3 No Kaxgomy m3s

CueHapuneB pa3BUTUA,

. MOLENMPOBaHME M aHanuM3  BapuwaHTOB  pasBUTUA  CUCTEMbI
TennocHabXeHns (NOAKMYEHNE HOBbIX NOTpebuTenein K CyLwecTByOWMM cucTeMam
TennocHabXeHnsi,  CTPOUTENBbCTBO  HOBbLIX  UCTOYHMKOB  3HEProcHabxeHus,

MOZenMpoBaHne 30H UX OEUCTBUS U Mp.);

. dopmupoBaHne  nMporpamMm  MeponpuaTUA  Ona  peanusauuu

pa3p860TaHHbIX BapnaHTOB pa3BUTUA (nporpaMM HOBOIo CTpoUTESNIbCTBA "
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PEKOHCTPYKUMM  TEMMOCETEBOr0  XO35MCTBA), N  aHanus  nporpamm,

npegcrtaBlieHHbIX TennocHabxarwmmm opraHn3aunamum;

. aHanu3 CropHbIX BOMPOCOB MO CHSATUIO «OBOpeEMEeHeHW» Mpu Bbloade
TY Ha nogknioveHne TensnocHabXawmmMm opraHusaumsMm (Hanpumep, aHanus

LienecoobpasHOCTM Nepeknaakn UM HOBOro CTPOUTENBCTBA TEMIOBbLIX CETEN).

B panbHenwem, npuv BHeAPEHWW AAHHOrO nporpamMMHOro obecneyeHnsa B
TennocHabxarowme npegnpusaTus, BO3MOXHO Ha eanHOM nnatdopme opraHn3oBaTb
APMbI ocHOBHbIX cnyx6, Takux kak: MTO, cnyxbbl pexumoB, cnyxbbl Hanagkw,
CNy>X0bl NepCnekTUBHOIO pasBUTUSA, AUCNETYEPCKUX Cryxb, cnyx6 akcnnyataumm u

peMOHTa TenJj10BbIX ceTen n 1.4.

B kayectBe npumepa, HWXe nNpuBEOEHbl BO3MOXHble  BapuaHTbl
MCMNONb30BaHUS AAaHHOro NpPorpamMmMHoOro obecneyeHust NnogpasaeneHnsiMmM OgHoro U3
TennocHabXxalLWwmnx NPeanpusTnin, kyaa obio NPOBEAEHO aHarorMyHoe BHeOpPeEHME.
OpHako, HeOBXOAMMO YYUTbIBaTb, YTO (DYHKUMM U pellaemMble 3afjayv B TeX UMK

MHbIX Noapa3geneHnax B KaXxgomMm KOHKPETHOM npeanpuAaATun MoryTt oTiin4aTbCA.

NMpounsBoacTBEHHO-TEXHMUYECKUN oTaen
o rpadouyeckoe npeacraBfieHNe CXeMbl TEMSIOBOW CETU C MNPUBSA3KOM K

nnaHy ropoaa;

. nacrnopTusaums TEnnoBoM ceTu U obopyaoBaHUsl, co3daHue U

oTobpaxeHne CXeMm y3roB U y4aCTKOB;

. dopmupoBaHme ob606LLEHHON CNpaBOYHON MHOPMaLMK MO 3aJaHHbIM

KpUTEpUsiM, cneumanbHbiX OTYETOB O NapamMeTpax U pexmmMax TENNoBON ceTu;

° aHann3 obbekToB C 3agJaHHbIMW CBOMCTBAMM (PEMOHT, Yyxon BGanaHc,

Kamepbl C 3agaHHbIM 06opyaoBaHNEM 1 T.M.).

Cnyx6a peXXMmoB 1 Hanagku

. pa3paboTka rmapaBnMYECKUX PEXMMOB TEMMOBbLIX CETEN;

. dopMMpoBaH/e OTYETOB MO HanadoyHbiM pacdeTam noTpebuTtenei

(pacyeT OuaMeTpOoB CYXaloLMX YCTPOWCTB);
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o Hanago4YHbIA pacyeT Npy NOAKMYEHUN HOBbIX NOTpebuTenen (pacyet

ANamMeTpoB CyXatoLKnX YCTPOUCTB);

. MOZENVMPOBaHNEe  MEPEKIYEeHUA  3amnopHo  apMaTypbl  Mpu

dopmupoBaHum rpadomka peMOHTOB.

OTaen aKkcnnyaTauum U peMoHTa
. dopMMpoBaHMe OT4YeTOB, TabNMYHbIX W rpadU4ecknx CrnpaBoOK U

BbIGOPOK MO pasnNyYHbIM KpUTEPUSAM;

o dopMupoBaHMe OTYETOB MO rMAPABINYECKUM pacyeTaMm TensioBow
ceTn, MogenupoBaHWe nepekniyeHnn 3anopHoOM apmMaTtypbl Npy opMUpPOBaHUK

rpadomka peMOHTOB.

OTpen nepcnekKTuBHoOro pasButua U CUCTEMHOM HaAeXHOCTU

. onpepneneHne cyweCTByrOLNX 7 NepCcrneKkTnBHbIX GanaHcoB

npon3BoacTtea u I'IOTpGGJ'IeHI/IFI TEennoBoun SHEeprmmn no MCToOYHUKaMm,

. onpepeneHne ontuMmalsibHbIX BapuaHTOB MNEepPCrnekKTuBHONo pa3BnUTUA

cUcTeMbl TENTOCHAbXeHMsa no Kputepunam HagexHoCTn, kKa4ectsa N SKOHOMUYHOCTN;

. onpeaeneHve HaaeXHOCTU CYLLECTBYIOLLENA M NEepPCrneKTUBHOW CXEeMb

TENIIOBbIX CETEN;

o paspaboTka onTMManbHbIX BapwaHToB obecrnedyeHns  TennoBow
SHepruen noTpedutenen npu aBapUNHbIX CUTyaUUsX MO KPUTEPUAM HaAAEXKHOCTW,

KayecTBa U SKOHOMNYHOCTMU;

L] onpepneneHne HeobXoANMOCTN N BO3MOXXHOCTU cTpouTernibCTtBa HOBbIX

NCTOYHNKOB TEMNJIOBOM QHEPINK;

. MOZenvMpoBaHMe BCeX BWOOB MNEPEKIOYEHMIN, OCYLLECTBNSEMbIX B
TENnoBbIX CeTAX (M3MEHEHWEe COCTOSIHMS 3anopHO-perynupyloLler apmarypbl,
BKIIOYEHME/OTKIIOYEHME/perynmpoBaHe rpynmn HacOCHbLIX arperatoB, W3MeHeHus
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 BegeHue crnosi NepcrnekTMBHOW 3aCTPOWKN;

o dopmupoBaHune n BeaeHne 6asbl 4aHHbIX No Bbligade TY u YT,

o onpeaenieHne To4YKM NOAKMYEHNS NOTpebuTens;

° OoLeHKa BO3MOXHOCTM Bblgaun TY (popmupoBaHMe oTdeTa O Hanmyuu

cBOOOOHOM MOLLHOCTM Ha OGnvXKamwmx MCTOYMHUKAX W MPOMYCKHOM CNOCOBHOCTU

TENNoBbIX CETEN);

. dopMMpoOBaHME TEXHUYECKUX YCIOBUA Ha MOAKIMIOYEHNE HOBbIX

notpedurenen.

Bonee noapo6HO pekomeHAauUMM No opraHM3aLun npouecca BHeapPEHUS AaHbl

B rnaBe 6 HaCTOALLEN KHUTU.
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6 PEKOMEHOALMM NO OPrAHU3ALMM BHEOPEHMA W
COMPOBOXXAEHUA 3JIEKTPOHHOU MOAENUA CUCTEMbI
TEMNOCHABXEHUA MYHULIMNAJNIBHOINO OBPA3OBAHMA
«rorpol HWXKHUA HOBrorPoOO»

Heobxoanmbimn ycnosudaMn Ond peannsaudmn  BHeOpeHud u AanbHenwen
aKCcnnyaTtaunn GﬂeKTDOHHOVI MOOENN CUCTEMbI TennocHabXeHus MyHUUMNarnbHOro

obpasoBaHua «lropog HmxHMn HoBropoa» siBRsOTCA:
o Ha3HayeHne agMUHUCTPaTopa BHeOPSEMON CUCTEMBI;

o onpepeneHne OCHOBHbIX nonb3oBartenemn SﬂeKTpOHHOVI mMoaesnun (He

Gonee 5-TW COTPYAHUKOB Ha dTane BHeOPEHUS);

. opraHusauuna APM nonb3oBaTenew;
. opraHusauus cepepa Asis YCTaHOBKWN 3NEKTPOHHON Moaenu;
° opraHuMsauus ceTu nepefaynm [gaHHbIX Mexay nonb3oBaTenamu

CUCTEMbI N CeEpPBEPOM.

6.1 TpeboBaHua kK KBanudpmkaum nepcoHana

B C*)yHKLI,I/IOHI/IpOBaHVII/I CuctemMbl OOJDKHblI ydacTBOBaTb crieaykoumne rpynnbl

nepcoHana:

) aKCnnyaTauNoHHbIN nepcoHan -  agMUHUCTpPATOpP  CUCTEMbI,
cneumanuct, obecneunBarowmn (OYHKLMOHMPOBAHNE TEXHUYECKMX M MPOrpaMMHbIX
cpeacts, obcnyxmBaHne U obecneyeHne paboymx MeCT nonb3oBaTenen, B
00513aHHOCTM KOTOPOro Takke [OO/MKHO BXOAUTb BbIMOMIHEHME CneuuvanbHbIX
TEXHONOrMYeckUx QYHKLUMI, TakuMx Kak: BedeHMe CMUCKOB MNofb30oBaTenen,
perynupoBaHne npaB AOCTyna nonb3oBaTenen K LOKYMEHTaM W onepaumsam Hapg
HUMMW, @ TaKKe KOHTPOSb 3a LENOCTHOCTbIO U COXPaHHOCTbIO MHGOpMauun B 6asax

OaHHbIX;

. nonb3oBaTenu - COTPYAHWKW, HENOCPEeACTBEHHO YyyacTBywwue B
pabote c wuH(opmaumen un  ocywecTtBnsawowme €€  obpabotky  Ha

aBTOMAaTU3NPOBAHHbIX pa6oqu MecTax C NOMOLLbIO CpeacTB CUCTEMbI.
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6.1.1 TpeboBaHuma K kBanudpumkaumm ISKCNNyaTaumMoHHOro
nepcoHana

OkcnnyaTaunoHHbIA NepcoHan AOMmKeH ObiTb O3HAKOMMEH C PYKOBOACTBOM
CUCTEMHOIO agMUHMUCTpaTopa Ans NOMyyYeHus npeacTaBneHust o6 apxutekType
cuctembl, 0COBEHHOCTSIM  paboTbl  MporpaMMHoO-annapaTHbIX  CPeacTB U

nprMobpeTeHnst HeOOXOANMbIX 3HAHWUI AN ee CONPOBOXAEHUS.

6.1.2 TpeboBaHusa kK kBanudmkaumm nonb3osarernen

Monb3oBaTenu cuctemMbl JOMKHbLI 06nagaTe 6as3oBbIMU HaBblkaMy PaboThbl C
NPUIIOXEeHNAMM B onepaumoHHon cpege Microsoft Windows, a Takke uMeTb

npodunbHoOe TennoaHepreTuyeckoe obpasoBaHue.

Monb3oBaTenu AOMKHbI NPOMTM 0bydYeHne npasunam paboTbl C SNEKTPOHHON

mMoJeribio B COOTBETCTBMN CO CBOMMU (byHKLl,I/IOHaJ'IbeIMM obsa3aHHOCTAMMN.

6.1.3 PexomeHpauum no BbIOOPY OCHOBHbLIX MNONb30OBaTenen
CUCTEeMbl

B kayectBe pekomeHgaumu Mo BbIOOPY OCHOBHbLIX NOSib30oBaTenen CUCTEMbI
npegnaraem B CTPyKType AOMUHUCTpauMuM ropoga ornpefenntb  OCHOBHbIX
nonb3oBaTenen 3NeKTpoHHOW Modenu (MakcumyMm, ABYX Ha aTane BHeapeHus). Kak
npaBuno, 3TO COTPYAHVKM CheuManusavpoBaHHbIX nogpasgerneHnin  ynpasreHus
(otmena) XKX wunu 3Hepretukn, KOOpAUHUPYIOLWME NNaHUPOBAHWE pPa3BUTUS
WNHXEHEePHOW WHMPACTPYKTypbl ropoga. OpgHako, BBMAY TOro, YTO [AaHHble Mo
obbekTam cucteM TennocHabXeHusi MOCTOAHHO MEHSIOTCH, Takke Heobxoaumo
opraHu3oBaTtb MpPOLECC akTyanus3auum p[aHHbIX B Mogenun. B cBA3nm ¢ atum
uenecoobpasHo Ha 6ase paspaboTaHHOW 3JMEKTPOHHOM MOOENM OpraHM3oBaTb
MOHUTOPUHI PasBUTUS CXEM TennocHabXeHUs B IKCMNyaTUpYLWnMX TennoceTeBbIX

KOMMNaHu4AX.
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6.14 TpeboBaHMA K NpMMEeHAeMbIM TEXHUUYECKUM CpeacTBaMm

Komnnekc nporpaMmHbIX cpeacts paspabatbiBanca gna OBM Ha 6ase
apxutekTtypbl INTEL-cOBMECTMMbIX MNpoLeccopoB, Ans paboTbl B onepalyoHHOMN
cpeae Microsoft Windows. Nogpo6GHble TpeboBaHUA K KOHUrypaumm NnpuMeHseMbIX
annapaTtHbiX CpeacTB npuBedeHbl B AokymeHTe [naBa 3. O6GocHoOBbIBawoLme
MaTepuarnbl. QNEKTPOHHaA MoAerb CUCTEMbI TennocHabxeHnsa ropoaa. MNpunoxeHue

2. PykoBoactBo onepatopa (UIF'C «Tennol pad»).

6.1.5 TpeboBaHMA K nporpaMMHOMy obecneyeHMIo

MporpammHoe obecneveHne (MO) pomkHO  cocToATb M3 obuiero
nporpammHoro obecneyeHus (OlNO), kOTOpoe AOMKHO ObITb B HaNM4mMm y 3akasyumka
M chneynanbHOro nporpaMmmHoro obecneyeHus anekTpoHHou wmogenu (Cr10),
npegocrasnsemoro  WcnonHutenem. O6wee  nporpammHoe  obecneyeHue
npegHasHayeHo aAna obecneyeHnsa QYHKUMOHUMPOBAHMA KOMMMEKca TEXHUYECKUX
cpeacts u CIMO cuctembl. CoctaB OO mn CIMNO npuBeaeH B gokymeHTe [Nasa 3.
O6ocHoBbIBalOWME MaTepuanbl. ONEKTPOHHas MOLENb CUCTEMbl TEMNNOCHAbXeHMUs

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

6.1.6 PekomeHpauum no opraHmsaumm npouecca
aKTyanu3aumMm JaHHbIX 3JIeKTPOHHOM Moaenv

MapannenbHo npoveccy BHepeHUs ANEKTPOHHOM Moaenu B
nogpasgeneHnax AgMUHUCTpaumM ropoga LenecoobpasHO OopraHu3oBaTb NpoLecc
aKkTyanuaauum JaHHbIX B TEMMOCETEBbLIX KOMMNAHUAX. B NpOTUBHOM Criyyae B TeyeHue
roga gaHHble «yCTaperT» U NpUHMMaTb Ha UX OCHOBE CTpaTernyeckne peLueHuns no

pa3BuUTUIO CUCTEM TennocHabXeHns cTaHeT HEBO3MOXXHbIM.

Mpn BHEOpeHMM SNEKTPOHHOM Mogenn B TenrocHabXxarolme opraHv3aunm

HeobxoanMo:
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° BbINOMHUTb aHanuns dyHKUMIN OCHOBHbIX nogpasaeneHumn
TennocHabxawowmx npeanpusatun  (MNTO, cnyx® pexumoB W Hanagkw,
aucnetyepcknx cnyx6 wn T.4.) Ha npeamMeTr uenecoobpasHOCTM BHeAPEHUs

3SIEKTPOHHOM Moaenu;

° onpefenuTb OCHOBHOM COCTaB [MoOfb30BaTenien CUCTEMbI, a TaKke
nonb3oBaTenen Ans  akTyanusaumm 3feKTPOHHOW MOAENW, B OOMMKHOCTHbIE

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

. onpedenuTb agMuUHUCTpaTopa [AaHHOM CUCTEMbl BO BHeEAPSIEMbIX
npeanpusaTUNX;
. onpedenuTb NpaBa [OCTyna Kaxaoro M3 COTPYAHMKOB, OOMYLLUEHHbIX

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

. p33pa6OTaTb N yTBEPOAUTb pernameHT no BHeOPEHUo U oBHOBIEHNIO

6a3 gaHHbIX SJ'IeKTpOHHOﬁ Moaenu.

Ha nepsom aTane paboTbl C 9NEKTPOHHOW MOAESNbIO TEXHUYECKME CRyXObl
TennocHabxarLwmx opraHnsauni OOSMKHbI NPOBECTM NPOLIECC BbIBEPKU AAHHbIX MO
Harpy3kam notpebutenen, napameTpam UCTOYHUKOB, NapameTpaM TENSOBbIX CETEMN.
[aHHbIn aTan aBnsieTcs obasaTenbHbIM BBMAY 60MbLWOro NpoueHTa pasHOYTEHUN B
npeaocTaBneHHbIX AaHHbIX. 3Tan BbIBEPKM MOXET HOCUTb Kak creuuanbHo

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 Cchneunasimctom 0o0beKkTbl unn

oTAelibHble NapaMeTpbl obbekToB BbIBEPKU;

. paspaboTatb creuunanbHble OMNPOCHblIE NUCTblI Ans 0OXOAYMKOB WU
MacTepoB Yy4acTKOB C MapamMeTpamu TennoBbIX CeTel, KOoTopble Heobxoanmo
BbIBEPUTb B NEPBYO oyepedb (Kak npaBuro, 3To ANnHa, AnaMeTp, TUMN M3onsauun) ¢

npunoxeHnem pacnevataHHbIX N3 NporpamMmbl CXeM y4HacCTKOB,

o pa3paboTtaTtb pernameHT paboTbl N0 0OHOBMEHWIO;
o opraHm3oBaTb  €XEHedenbHbIl  KOHTPONb 3@  BbIMOSIHEHNEM
pernameHTa.
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Pabota no BHeOpeHWO ONEeKTPOHHOM MoAenuM B  TennocHabxarowme
opraHmMsauun He BXOOMT B COCTaB BbIMOMHAEMbIX paboT 1 HOCUT peKoMeHaaTeNbHbIN
xapaktep. OnbIT BHEAPEHNS NMOKa3bIBaeT, YTO AaHHbLIN NPOLEecC nHanBMAayaneH ang
Kakgoro npeanpusaTMst 1 3aBUCUT Kak OT CTPYKTYpbl yYNpaBneHns npeanpuatnem, tak

OT JINYHOCTHbIX XapaKTePUCTMK COTPYOHUKOB NPeaAnpUsTUN.
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7 W3MEHEHMA, BHECEHHbBIE B J3JIEKTPOHHYIO MOMEJb
CUCTEM TEMNOCHABXEHUA MYHULUNAINBHOIO
OBPA3OBAHUA «rOPOA, HWMXHUM HOBroroa» nNPU
BbINMOJIHEHMUUN AKTYAJIU3ALIUMN HA 2018 roa

Bobiwe, B pasgenax 1-6 npuBedeHO onucaHue 3MeKTPOHHOM MOAEenun CUCTEM
TennocHabXeHns, co3gaHHOM npu paspaboTke u aktyanmsauum (Ha 2018 ropn)
cxeMbl TennocHabxeHnsa ropoga HwkHero Hosropoga. C uenbio obecnevyeHus
NPEeEeMCTBEHHOCTN BCE [aHHble (Crou NepcneKkTMBHOM 3aCTPOWMKW, pacyeTHble Criou

no BapuaHTam) Oblfin COXPaHEHbI.

HeobxoanmMo OTMETUTb, YTO 3MEKTPOHHAA MoAerb CUCTEM TensrocHabXeHns
ropoga HmxHero Hosropoga B 4actu cuctem TennocHatxeHna OAO «TennoaHepro»
NCnonb3yeTcs oOpraHu3auMen B €€ Tekywen [esaTenbHOCTU (ocyLlecTBnsieTcs
KanubpoBka MoAenu Ha QakTu4eckoe COCTOosiHMEe, MNOoAKIMYeHne/oTKNYeHne
noTpebuTenen, y4eT PeKOHCTPYKLMU N HOBOTO CTPOUTENBLCTBA TENMOBLIX CETEN, y4eT
aBapuMHbIX CcuUTyauumn, npopaboTka BapuaHTOB MOAKMIOYEHUS NEePCneKTUBHBIX
notpebutenen wn npoune dyHkumn). Takum obpa3omMm, Mpu  BbINOSIHEHUN
aKkTyanusaumm cuctembl TennocHabxeHus Ha 2018 rog B 4actu paspaboTku
9NEeKTPOHHOM MOAenu 3a OCHOBY [MpUHATA MOCTOSIHHO — 3KcnfyaTupyemas

3MeKTPOHHas Moaenb cucteM TennocHabxeHnss OAO «TennosHeproy.

B pesynbrate akTyanusauuMm 3feKTPOHHOM MoAenu Obinv  BbIMOSHEHbI

cnepgyowme npoueaypbl:

e Cnou agpecHoro nnaHa (ynuubl, 34aHus, ruaporpadus, rpaHulbl
NPOEKTOB MNMAaHNPOBKM TEPPUTOPUU, TPaHULIbI KaAacTPOBbIX KBapTanos

N NpoYne) coxpaHeHbl 6e3 N3MeHeHNN;

e OCHOBHOW pacyeTHbI CMOW MO CYLUECTBYIOLEMY COCTOAHUIO CUCTEM
3aMeHeH Ha akTyanusuMpoBaHHbIA MO COCTOAHMIO Ha 2016-2017 rr.

(aaHHble npegocTasneHbl OAO «TennoaHeproy);

e BbLINOSIHEH aHanNu3 rMApPaBNYECKUX PEXMMOB MO CYLLECTBYHOLLEMY
coctosHuo (2016-2017 rr.). OnpegeneHo, 4TO peXxumbl B MoAenu
COOTBETCTBYIKOT (PaKTUYECKMM TMAPABANYECKUM pexumam 6a3oBoro
nepuvofa aktyanusauum cxembl TennocHabxeHus. Pe3ynbTatel pacyeTa

npusegeHbl B NpunoxeHun 4 «Pe3ynbTaTbl rugpasBnnyecknx pacyeTos
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no COCTOSIHUIO 6a3oBoro nepuoaa pa3paboTku CXEMbI
TennocHabxeHuns» [naBbl 3 «3nNekTpoHHas MoAenb CUCTEM
TennocHabxeHns»  OOOCHOBbLIBaOWMX  MaTepuanoB K  CXeme
TennocHabxeHua ropoga HwxHero Hoeropoga Ha nepcnektusy Ao
2032 ropga (aktyanusaums Ha 2018 roag) (wncp 22401.0M-
MCT.003.004.);

e CpaBHMTENbHas Tabnuua pacyeTHbIX MNapamMeTpoB B 3NEKTPOHHOW
Modenu U pakTUYeCcKMX MapameTpoB IMOPABIINYECKUX PEXUMOB
6a30BOro ANs akTyanusauuMum OTOMNMUTENbHOrO nepuoda npuBeneHa B

Tabnuue 7.1;

e CIOW OONOSIHEH AAaHHbIMK O CUCTEMAX TEMnmoCHaBXEHUS OT KOTENbHbIX
CTOPOHHUX BeOOMCTB, npeaoctaBmMBLUMX AOaHHbleE B OTBET Ha 3anpocC

agMunHUcTpaumm ropoga HwxkHero Hosropoaa;

e OCYLIECTBNIEHO BHECEHMe W KanumbpoBKa B 3EKTPOHHOW Mopenw

cuctembl TennocHabxeHnst ot AsTo3aBoackon TOL,

e B CBS3W C KOPPEKTUPOBKOW MPOrHo3a MepCrnekTMBHON 3acTPONKU
aKTyanuaupoBaHbl CNou MepcnekTUBHOW 3aCTPONKKM, coaepxalume
rpadouyeckoe oTobpaxeHne NATEH NepPCneKkTUBHOM 3aCTPONKN (OaHHble
npegoctaeneHsl OAO «TennosHepro», agMUHUCTpaUWEn ropoaa,

nNpoYnMM TenmocHabXxamLWwmmMmn opraHn3aumsimn);

e CcOPMMPOBaHbI CIOU-KITOHbI, B KOTOPbl€ BHECEHbI U NPUCOEAMHEHbI K
TennoBbiM ceTaM 0600ueHHble noTpebutenn, Moaenupyrowme

NPUPOCT TEMNIOBOW Harpy3ku (Ha Kaxkabl NIATUNETHUN NEPUOA);

e BbINOMHEHbl rMapaBnMyeckMe pacyeTbl ANA  CyWEeCTBYIOWMX 30H
AEVCTBUA WCTOYHUKOB TEMMOBOW 3HEprum (MOLLHOCTM) C Y4YeToM
NPOrHO3MpPyemMoro npupocta TEMnsiIoBOM Harpyskm And  Kaxaoro
NATUNETHEro nepuoaa. PesynbTtatel pacyeToB npuBedeHbl B
MpunoxeHnn 1 «PesynbTatbl rmapaBrivyecKnx pac4eToB
(nporHo3upyemoe nepcrnekTMBHOE COCTOSIHNE CUCTEM TennocHabXeHus
B CYLLECTBYIOLINX 30HaX [OENCTBUS MCTOYHUKOB TEMSOBOM 3HEpruu
(mowHocTn))» [naebl 4 «[lepcnekTnBHble 6HanaHcbl TenmnoBOK
MOLUHOCTM MCTOYHWKOB TEMSIOBOW 3HEPrMm W TEMNNOBOW Harpysku»

O6ocHoBLIBaOWMX MaTepuanoB K cxeme TennocHabxeHus ropona
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(AKTYANU3ALIAA HA 2018 rof)
IMABA 3. ANEKTPOHHASA MOAENb CUCTEMbI TENNOCHABXEHWA rOPOIA

HwxHero HoBropoga Ha nepcnektuBy go 2032 roga (aktyanmsauus Ha
2018 roa) (wndpp 22401.0M-MCT.004.001.);

onpeerieHbl 30Hbl, B KOTOPbIX He obecrnevymBaloTCsd HOpMaTUBHbIE
napameTpbl MAPaBIMYECKMX PEXUMOB. [na Kaxgoro MATUNETHEro
nepuoga cpopMUpoOBaHbl U BHECEHbI BO BHOBb CO3[aHHbIE€ CITOUN-KIOHbI
MepONpUATUA MO pPasBUTUIO CUCTEMbl TpaHcnopTa TensoHOCUTENS,
obecneynBaroLLiMe BO3MOXHOCTb HOPMAaTUBHOIO OYHKLNOHUPOBAHMUSA
cuctembl.  PesynbTaTbl  rmapaBfMYecKMX pacyeToB C  Y4EeTOM
MeponpuUATUA N0  U3MEHEHWIO 30H [OENCTBUA  UCTOYHMKOB U
PEKOHCTPYKUUN (HOBOMY CTpPOMUTENLCTBY) TPYyOONpPOBOL4OB TEMNSIOBbIX
ceten W TennoceteBbix OOBLEKTOB npuBedeHbl B [lpunoxeHun 1
«PesynbTathbl rmapaBinyeckmx pacyeToB (nporHosupyemoe
NepcrnekTMBHOE COCTOSHME CUCTEM TensiocHabXxeHuss € y4yeToMm
peanusauun  MeponpuaTUU cxemMbl TennocHabxeHus)» [naebl 7
«MpeanoxeHnsa No CTPOUTENBLCTBY N PEKOHCTPYKLUMU TEMMOBLIX CETEN U
COOpYXeHnn Ha Hux» OBOCHOBbIBAKOLLMX MaTepuanoB K Cxeme
TennocHabxeHus ropoga HwxkHero Hosropoga Ha nepcnektuBy [O
2032 ropa (aktyanusauma Ha 2018 rog) (wudpp 22401.0M-
NMcT.007.001.);

Ana ynobcrtBa nonb3oBaHMA BCe y4acTkn TpybonpoBOAOB TennoBbIX
ceTen, ONA KOTOPbLIX MpeanonaraeTcsd PEeKOHCTPYKUMA WM HOBOE
CTPOMTENbLCTBO, MPOMapPKMPOBaHbl COOTBETCTBYIOLMM KO4OM (4ns
y4yacTKOB, npegnaraeMbiXx K HOBOMY CTpouTenbCTBy — B none «[ata
npoknagku» (B nogmeHio «ObcnyxumeaHne» MmeHo «OnuncaHue yyacTka.
CnpaBo4Hasi MHopMaunsa») ykasaH COOTBETCTBYHOLLMI NpegnaraemMbin
roq HOBOrO CTpPOMTENbCTBA; ANA Y4yacTKoB, MpeanaraembiX K
PEKOHCTPYKUMN C yBenuyeHnem avameTpa - B nogMeHio «llepeknagka
Nno NPOMyCKHOW cnocobHoCTU» MeH «OnucaHue yvyactka. CnpaBoyHas
MHopMauua» NpuUBOANTCA COOTBETCTBYIOLLAA MHpopmaunsa (PUCyHOK
7.1.);

Takke Ana yaobcTea BU3yanusauuy npeanaraemMblx K CTPOMTENbCTBY U
PEKOHCTPYKLUMM Yy4acTKOB BBeAEHbl CEMb HOBbLIX TUMOB NWMHWIA Ans

HOBOIO CTPOMTENBLCTBA U PEKOHCTPYKLUMM TPyBONpoBOdOB.
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Tabnuua 7.1 — CpaBHUTENbHbIN aHanNWU3 rMAPABNUYECKMX PEKMMOB MO MCTOYHUKAM TENNTOBOM 3Hepru ropoga HukHero
HoBropopa B otonutenbHbiii nepuog 2016/2017 rr. m napameTpoB rMAPaBNMYECKUX PEXUMOB, MOAENUPYeMbIX B
3NEKTPOHHOW MoZenu

Pacxon
Pacxop TennoHocuTens
- TennoHocuTens B
(cpeaHun) B nog./o6par. Morpew-
HavmeHoBaHMe NCTOYHMKA nop./obpar. * o
Tpyb6onpoBoge HOCTb*, %
- TpybonpoBoae B 3f1.
c¢hakTnyeckun, T/y
mogenu, /4
3-a Amckas, 7 34,6/-34,6 25,5/-25,5 26%
40 net nobeapl, 15 263 /-262 (rBc 116 / -83) 335,2/-335,2 -27%
AHKyauHoBCKoe Lwocce, 36 81/-80 (rBc 17 /-17) 80,9/ 833 gBC 58/- 0%
ApTEMOBCKUWE nyra 59/-59 (rec3,7/-2,8) 63,5/-63,5 -8%
basapHas, 6 442 | -441 (rBCc 104 / -79) 454,1/-454,1 -3%
bapaHoBa, 11 370/ '3616( ;‘;C 79.3/- 438, 8/-438,8 -19%
BapmuHckas, 88 60,7/ _59’2 5§ rec 84 /- 77,1/-77,1 -27%
Bbonbwas NokpoBckas, 16 24,3/24,1 27,6 /-27,6 -14%
bynbBap mupa, 4a 93/-93 100,2/-100,2 -8%
BaHeeBa, 63 112/-112 102,4/-102,4 9%
BeTepuHapHas, 5 777217537 8924,7 / -8924,7 -15%
Farapura, 60/22 1341 '133é87() BCOT/- | 1445/-1445 8%
arapuHa, 1786 636,0/635,8 781,4/-781.4 -23%
eporickas, 11a 330/ 329,6 325,0/-325,0 2%
123,2/-123,1 ( 0
"opbkoro, 4a rec 2.8 /-0,0) 156,7 / -156,7 -27%
"opbkoro, 654 161,7/-161,7 196,5/-196,5 -22%
"pebeLlkoBCKMM OTKOC, 7 36,3/-36,1 36,7/-36,7 -1%
3HameHckas, 5a 102/-100 110,5/-110,5 -8%
VMBeaHoBa, 144 372,5/-370,5 377,9/-377,9 -1%
347,41-323,2 (1451,4/-451,4 (rBc 1,9 200,
KnumoBckas, 86a r8c 2,3/ -1,8) /-18.8) 30%
KoHoTtonckas, 4a 23,5/-23,3 25,5/-255 -9%
KonepHuka, 1a 254,2 [ -253,3 301,4/-301,4 -19%
675,7 / -675,7 (rBc 0
INenwnHa, 5a 562,5/-560,8 57,3/ -57,3) -20%
JlloknHa, 6a 81,7/-82,4 111,0/-111,0 -24%
MeTtannucTos, 46 120,7 /-119,7 135,5/-135,5 -12%
110,0/-110,0 (rec o
MuHuHa, 1 89,7 /-89,1 6,9/ -33,5) -23%
153,7/-152,8 ( 0
Hwxkeropoackas, 29 rec 5,2 / -4.2) 194,4/-194,4 -26%
HoBas 244.,5 / -244.5
Mpemygpoea, 12a 607,6 / -384,6 (cTapas 364,0 / - 0%
364,0)
PecnybnukaHckas, 47a 86,5/-85,5(rec 2,2/-0,9) 66,3/ G/Gf é)ch 143 23%
PoxxpecTtBeHckas, 8 32,7/-32,4 30,2 /-30,2 8%
Poiika, 16 181718 1() rec23/- 198/-19,8 9%
CaHaTopuit Huxeropoackui 19,1/-18,9 (rBc 4,5/ -4,3) 15,6/ '1?660() rec 4,9/ 18%
Cemaluko, 22e 37,7/-37,7 48,1 /-48,1 -28%
CraHucnaBckoro, 3 236,3/-232,2 266,5/-266,5 -13%
. 176,9/-173,3 (| 228,0/-228,0(rBc
Tepewikoso, 7 rac 25,3 / -20,4) 71,0/ -15.2) ~29%
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FMABA 3. INEKTPOHHAA MOAENb CUCTEMbI TENNOCHABXEHWA FOPOJA

P Pacxon
acxop TennoHocuTens
(cpeoHun) B noa./obpar Tennoxocutens 8 Morpew-
HaumeHoBaHue ncTO4YHMKA ; ) nop./o6par. * o
TpybonpoBoge HOCTb*, %
N Tpy6onpoBoae B an.
chakTuyeckumn, T/4
mogenu, /4
319,5/-254,5 (| 265,1/-265,1(rec o
Twxopeukas, 38 rec 21,5 / -18,1) 11,4 / -50,5) 17%
Yrmosa, 7 243,71-242,4 306,6 / -306,6 -26%
i 112,0/-112,0 (rBC o
depoceeHko, 89a 117,5/-1175 91,9/-9.,7) 5%
Ykanosa, 9r 516,2 /-520,6 512,6/-512,6 1%
Bbix1 220,1/-220,1 o
OHrenbca, 1B 190,6 / -190,6 Bbix2 144 4 / -144.4 -15%

*3HaunTenbHas BeNM4MHa NOrpeLLUHOCT No pady UCTOYHUKOB MOXET 00bACHATLCS HeKOppeKTHOI;i pa60T017| an6opOB y4yeta

P

"3 o ! ii crocob
nucarne ysactkos - llepexraa o MEOMYCKHOR CrocoCHoCTn
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" Ecm nepexnagka?

Toa (nepeknagnka MC)
Homep (nepexknaaka MNC)

—

Ouametp (nepeknagka MC)

#* A

v

1nn Bbiz0ga cnpakn HaxmuTe Knaey F1 | |[‘@11155‘51M | |Tarmoaan e

PucyHok 7.1 - MoameHio «[Mepeknaaka no NPonyckHON CocoGHOCTU»

Takum o6pa30M, B pe3ylibTate aKktyarm3aunm cCXembl TennocHabxeHus Ha

2018 roa;

e QJJIEKTPOHHaAA MoAellb CUCTEM TennocHabXxeHns OMOMHEHa OaHHbIMU

no pagy cucrtem TennocHabXeHns;
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e rvMapaBnUYeckue pexumbl ONS MOAEenv CyLIeCTBYHOLLEro COCTOSAHUA
aKTyanuanpoBaHbl N0 COCTOSHUIO Ha oTonuTenbHbIM nepuog 2016/2017

r.;

e OlEeKTPOHHAsi Mofenb MEepCrekTUBHOrO  COCTOSIHASE AN Tpex
NATUNETHUX NEPUOAOB NOSHOCTLIO NepepaboTaHa C y4eTOM YTOUYHEHWS

N KOPPEKTUPOBKKM MPOrHO3a nepcrnekTMBHON 3aCTPOVKN.
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