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1. OOwee Ha3Ha4YeHUe IANeKTPOHHON MoAeNnn CUCTEMbI

Cxema TennocHabxeHusi ropoga paspabartbiBaeTcs C Lenbio obecnevyeHnss HagexHoro
N Ka4yeCTBEHHOro TennocHabxeHnsa notpedburtenen npu MMHMManNbLHO BO3MOXHOM
HeraTMBHOM BO3[ENCTBUM Ha OKPYXXaloLLyo cpeqy C y4eTOM NpOorHo3a rpafoCTpoUTENbHOro
pa3suTusa 0o 2040 roga. Cxema TennocHabxeHnsa paspabatbiBaeTca Ansa onpeaeneHns
cTpaterMn u eguHOn NONNUTUKMN NEPCNEKTUBHOIO pPa3BUTUA CUCTEM TenrocHabXeHns ropoaa.

PaspaboTka anekTpoHHOM MoAenn cucteMbl TennocHabxeHus r. Yepenosely
NpoOn3BOANTCA B COOTBETCTBUMN N B 06beme TpeboBaHui kK Cxemam TennocHabxeHus,
yTBepxaeHHbIx [MocTtaHoBneHnem lNpasutensctea P® ot 22.02.2012 1. Ne 154.

B cooTtBeTcTBMM € N. 18 TpeboBaHui kK CxeMam TennocHabxeHus, yTBepXaeHHbIX
MocTtaHoBneHnem lNpasutensctea P® ot 22.02.2012 r. Ne 154, "OnekTpoHHas moaerb
CUCTEMbBI TENNOCHABXEeHNA NOCENEHUs!, TOPOACKOro okpyra" SBnseTca HEOTbEMIEMOM
YyacTblo 060CHOBbIBaKOLWNX MaTepmanos K Cxeme TennocHabXeHus.

CopepxaHue pasgena ykasaHo B n. 38 TpeboBaHum k Cxemam TennocHabxeHus,
yTBepxaeHHbIX NocTtaHoBneHuem lpasutensctea PP ot 22.02.2012 r. N2 154, a Takxke
Pasgena IV MeTtogudecknx ykasaHun no paspaboTke cxeM TennocHabxeHus,
YTBEPXKAEHHbIX

npukasom MuHaHepro Poccum o1 5 mapta 2019 1. N 212.

B cootBeTcTBUM C TpeboBaHNAMUN « DNEKTPOHHAA MOAENb CUCTEMbI TEMMOCHAOXKEHUS T.
Uepenosua» paspabatbiBaetcs B [C Zulu, paspabotaHHon OO0 «[lMonutepmy, r. CaHKT-
MeTepbypr, B 06beme nmetowwmxcsa Ha 01.01. 2018 r. mogynen K AaHHOMY NPOrpaMmMHOMY
obecneyenuto ana NMN3BM.

BasoBbiMM gaHHbIMU ANga pa3paboTku HacTosiwero pasgena paboTbl ABNATCA

cBefeHusl, NnpegoCTaBneHHbIe:

- AOMUHUCTpauuen MyHMumMnansHoOro obpasosaHus «ropog Yepenoseuy,

- MYT1 «TennoaHeprus»,

- OO0 "Tasnpom TennoaHepro Bonoraa",

- MAO «CeBepcTtanby.

KoHeuHas uenb pa3paboTkm aNeKTPOHHOM MOAENN CUCTEMbI TEMNOCHabXeHnsa ropoaa
- CO3aHne UHCTpPyMeHTa ans:

- XpaHeHUs 1 akTyanu3aumm JaHHbIX O TEMSOBbLIX CETAX U COOPYXKEHNAX HA HUX,
BKMNtOYasa TEXHMYECKME nacnopTa 00 bEeKTOB CUCTEMbI TEMNOCHAbXeHUs u rpadgumyeckoe
npencraBneHne 06 bEKTOB CUCTEMbI TEMNOCHABXEHUSA C NPUBA3KOM K Tonorpagouyeckomn
OCHOBE MocereHnd, ropoacKkoro oKpyra C rnosfHbIM TONOMAOrMYeCKUM OnMcaHnemM CBA3HOCTU
0OBHEKTOB;

- '’mapaBJINdEeCKOro pac4yeTa TenyoBbIX ceTen nbon cTteneHn 3akosbLOBaHHOCTU, B



TOM 4Yucne rmapasrindeckoro pacyeTta npu COBMECTHOM pa60Te HECKOJIbKMX NCTOYHUKOB Te-

nnoBou QHEPIrnn Ha egunHYyKo TENJOBYKO CETb;
- MOAennpoBaHnA BCexX BnaoB ﬂGpGKJ’II-O‘-IGHVIVI, ocyullecTBiAeMbIX B TEMJIOBbIX CETAX, B

TOM YmCre NepeksTioYeHNn TEMMOBbLIX HAarpy3oK MeXay UCTOYHUKaMK TEMMOBOW SHEPTuN;

- pac4eTa 3HepreTUYeCKNX XxapakTepuCTUK TEMMOBbLIX CETEN MO NokasaTento «noTepu
TENSoBOW 3HEPTUM» N «NOTEPU CETEBOW BOAbIY;

- FPYNMNOBOro N3MEeHEeHUs XxapaKTepUCTUK 0O BEKTOB (Y4acTKOB TEMNMOBbLIX CETEN,
notpebutenein) no 3agaHHbIM KPUTEPUSIM C LiEeNbio MOAENMPOBaHUSA pasfnNYHbIX
NepCcneKkTUBHLIX BAPUAHTOB CXEM TeMmocHabXeHuns;

- pac4yeTa 1 CpaBHEHUS Nbe3oMeTpPUYECKNX rpacdmkos ana pa3paboTkm n aHanmsa
cLieHapueB NepcneKkTMBHOIO pasBuUTUS TENOBbIX CETEN;

- aBTOMaTMU3MPOBaHHOIO (POPMUPOBAHUSA NYTU OBMKEHUSA TEMNOHOCUTENSA A0
NPOU3BOJSIbHO BbIOpPaHHOIo NOTPebuTens ¢ uenbio pacyetTa BEPOATHOCTU Be30TKasHOM
paboTbl (HA4EXHOCTU) CUCTEMBI TEMNOCHabXEeHNA OTHOCUTENBHO 3TOro NOTpebuTens;

- aBTOMaTM3MPOBaAHHOIO pacyeTa OTKITOYEHHbIX OT TennocHabxeHust notTpebutenen
npun NOBPEXAEHNN NPON3BOSILHOMO (NOOro) yyacTka TENNOBON CeTy;

- onpeaeneHns CyLwecTBoBaHMSA NyTU/nyTen ABUXKEHUS TeNIOHOCUTENS A0
BblGpaHHOro NoTpedbutensa npu NoBpeXaAeHNN NPON3BOSIbLHOMO y4acTka TensoBOM CETH;

- pacyeTa a(ppeKTUBHOIO paguyca TennocHabXeHnsa B 30HaxX AENCTBUSA
N30NMPOBAHHBIX CUCTEM TennocHabxeHns Ha 6ase eAMHCTBEHHOIO NCTOYHMKA TEMNNOBOW
3Heprun.

Llenb pa3paboTkn anekTpoHHOM MOLENN CMCTEMbI TennocHabxeHus r. Yepenosua Ha
2024 — 2040 rr. — Hanbonee nonHoe cobntogeHne n. 55 TpebosaHuin kK Cxemam
TennocHabxeHus, yTeepxaeHHbix NoctaHoBneHmem lMpasutensctea PO ot 22.02.2012 .

Ne 154 (pea. 31.05.2022 N 997)npu ycnosun paspadoTtkm mogenu B N'MC Zulu,
paspabotaHHon OO0 «lMonutepm», r. CaHkT-MNeTepbypr, ¢ yyetom umetowwmxea 01.01. 2018
r. Mmogynewn K AaHHOMy nporpammMmHomMy obecrnedeHuo ansa NMN3BM.

B cootBeTcTBMM ¢ Pasgenom IV MeTtognyeckmx ykaszaHui no paspaboTke cxem
TennocHabXeHus:

- B cxeme TennocHabxeHnuns, paspabaTbiBaeMon BnepBble, PEKOMEHOYETCS BbINONMHATb
pa3paboTKy SNEeKTPOHHOW MoAenn nepBoro YpoBHA. B Mogenb nepBoro ypoBHSA
pekoMeHOyeTCHa BKMo4aTb BCe MarucTpanbHble Tennosble cetn go LTI w/vnn Tennosbix
Kamep Ha MaructpasnbHbIX TENnoBbIX CETAX (40 OTBETBMEHUS Ha pacnpefenuTernbHble
(kBapTarnbHble) TennoBble ceT).

- Mogenb BTOPOro ypoBHsi, C ONMCaHNEM pacnpenenuTenbHbIX (KBapTanbHbIX)
TENOBbIX CETEN, O KOHEYHbIX NoTpebutenen pekomeHayeTcs BbIMOMHATL B NpoLecce

nocneayoLLen akTyannaaumm cxembl TeNNocHabxeHus. AKTyanmsaumust cxem


https://login.consultant.ru/link/?req=doc&demo=2&base=LAW&n=418184&date=06.06.2022&dst=100005&field=134

TernnocHabkeHus

Npon3BoOAMTCA B cOOTBETCTBUM C TpeboBaHmaMM k Cxemam TennocHabxeHus,

- Tennosyto Harpy3ky Ha LITTT nnu kamepax marnctpasbHbIX TENAONPOBOAOB
pekoMeHayeTcsa 3agaBaTh C MCMOMb30BaHNEM MHCTPYMEHTA MOLENMPOBaHMA NoTpebutenen
nnm o606LWeHHbIX NoTpedbuTenen.

- MoTpebuTtenen n o6o6LLEHHBIX NOTPEOUTENEN cneayeT pasnensatb No Tunam
NpUCOeAMHEHNS TeNNonoTPebNALLMX YCTAHOBOK B CUCTEMAX OTOMMEHUSA, BEHTUASLUN U
ropsyero BoAgocHabxeHus notpeburtenen.

- B coctaB notpebutenen n o606LLeHHbIX NOTpebuTenen cnegyeT BKNoYaTh NOTEPU
TENMOBOW MOLLHOCTU NO pacnpenenuTernbHbIM TENSIOBLIM CETSIM 1 NOTEPU

TenroHocuTen4.



2. PacueTHble Mmoaynu 3f1IeKTPOHHOU Moaenu

2.1. O6wwme nonoxeHus

"eonHdopMaumnoHHas cuctema Zulu npegHasHadyeHa ansa paspabotkm MNAC
NPUNOXEHUI, TpebyLwnx BU3yanm3aunmn NpoCTPAHCTBEHHbIX AaHHbIX B BEKTOPHOM U
pacTpoBOM BMAE, aHann3a nx Tononormmn n nx CBA3N ¢ ceEMaHTUYeCckuMm 6azamm JaHHbIX.

C nomoLwbio Zulu MOXHO co3aaBaTb BCEBO3MOXHbIE KapTbl B reorpacmnyeckmx
NPOEKUMSIX, NN NNaH-CXeMbI, BKIOYAsa KapTbl U CXEMbl MHXXEHEPHBIX CETEN C NOALEPXKKON
nx Tononorun, paboTtate ¢ 6ONbLLMM KONIMYECTBOM pacTpoB, MPOBOANTbL COBMECTHbIN
CEMaHTUYECKUI N NPOCTPAHCTBEHHbIN aHann3 rpamnyecknx n TabnmyHbIX aHHbIX,

co3faBaTb pasfindHble TeMaTU4ECKME KapTbl, OCYLLECTBIIATb SKCNOPT U UMMNOPT AaHHbIX.

2.2. BasoBbl kKOMMEKc

'padmyeckune gaHHble B Zulu opraHn3oBaHbl B Buae crioes. Cuctema pabortaet co
CnosiMu creayroLwmx TUnoB:

BekTopHble cnon

PacTtpoBble crion

Cnowu penbeda

Cnon WMS

Cnowu Tile-cepsepoB

Cnowu, otobpaxkaemble B OQHOM KapTe, MOryT HaxoauTbCcs NMMbo NokanbHO Ha
KoMnbtoTepe, NMbo ABNATLCA CRossMM OAHOMO UK HECKONbKMX cepBepoB ZuluServer, nnbo,
Kak B criydae WMS u Tiles, Ha cepBepax gpyrmx npousBoautenen

Cuctema paboTtaeT co cnegyowmnmMmm rpadpuyeckumMmm TMnamm BEKTOPHbIX AaHHbIX: TOYKa
(cumBon), NUHKUSA, NONUANHUSA, NOSU-NOSTUAIMHUS, NOSUIOH, NONN-NOSIUIOH, TEKCTOBbIN
00ObeKT.

PepnakTopbl CUMBOSIOB, CTUMNEN NIMHUIA N CTUNEN 3aNMBOK Jal0T BO3MOXXHOCTbL 3aaBaTb
nonb3oBaTenbCkne napameTpbl oTobpaxeHns1 0O bEKTOB.

BekTOpHbIN cnon MoXeT coaep)kaTb 00beKTbl pa3HbiX rpacdmnyecknx TUNoB.

[ns opraHM3auumn gaHHbIX Crosi MOXHO cOo34aBaTh KraccuduKkaTopsl, rpynnmpyloLwme
BEKTOPHbIE AaHHbIE MO TUNaM N PEXMMAM.

KaxxgbIn TMN gaHHbIX BHYTPY CNOSt MOXET MMETb COOCTBEHHYO CEMaHTU4YeCKyto 6asy
AaHHbIX.

Zulu obecneunBaeT o4HOBPEMEHHYO paboTy € BOMbLUIMM KONMYECTBOM PaCcTPOBbLIX

06BbEKTOB (HECKOMbBKO ThICAY).



MpuBA3Ka pacTpa K MECTHOCTWN NPOM3BOAMTCS NO TOYKaM NGO Bpy4Hyto, NMMbO B OKHE
KapTbl. BoamoxeH nmnopT npuBAsaHHbIXx 06bekToB 13 Tab (Mapinfo) n Map (OziExplorer).

KoppekTupoBka pacTtpa, Metogamm "pe3nHoBLIN NNcT", addurHHOE npeobpas3oBaHue,
NoSIMHOMManbHOE BTOPOM CTEMEHMN.

3apaHue Buanmon obnactm (oTcedeHne 3apaMovHoro opopmneHuns 6es
npeobpasoBaHus pacTpa).

Mpu oToBpaxeHne pacTpoBbIX OOGBLEKTOB B MPOEKUUN KapTbl, OTAIMMHON OT NPOEKL MM
NPUBA3KM pacTpa, NPOMCXOANT nepenpoeLmpoBaHe ToYeKk pacTpa "Ha nety".

Zulu moxeT paboTaTb Kak B JIOKanbHOM CUCTEME KOoopAMHAT (nnaH-cxema), Tak U B 04-
HOM N3 reorpadunyecknx NPoeKkumnn.

Cuctema nogaepxumsaet 6onee 180 gatymos, B Tom vncne N3-90, CK-42, CK-95 no
FOCT P 51794-2001, WGS 84, WGS 72, lNynkoso 42, NAD27, NAD83, EUREF 89. Cnucok
noaaepxmBaemMbix 4atymoB OyaeT paclumpaTbes.

Cuctema npegnaraet Habop npegonpeneneHHbiXx cuctem koopamHat. Kpome Toro,
nonb3oBaTeslb MOXET 3afaTb CBOK CUCTEMY KOOpANHAT C MHAUBMUAYANbHBIMW NapameTpamm
ANsA Nnoaaep>KMBaemMbIX CUCTEMON NPOEKLIMNA.

B uactHOCTM, 3Ta BO3MOXHOCTb MNO3BOMUT, NPWU W3BECTHbIX MapameTpax (Kno4vax
nepexona), NpMBA3bIBaTb AaHHbIE, XpPaHSLMECS B MECTHOM CUCTEME KOOpAUHAT, K OAHOM 13
rnobarnbHbIX CUCTEM KOOPAMHAT.

[aHHble, XpaHsaLwmnecs B pasHblX CUCTEMax KOOpAMHAT, MOXHO OToBpaxaTb Ha OgHOWN
KapTe, B 04HOM 13 npoekunin. MNpun aTom nepecyeT KoopanHaT (ecnn oH TpebyeTcs) ns
OLHOro fatyma B ApYron n u3 ogHOWM NpoeKuun B APYryto NpomM3BoauTca Nnpu otobpaxeHunm
«Ha neTty».

[laHHble MOXXHO NepenpoeumpoBaTb U3 OQHOM CUCTEMbI KOOPAUHAT B APYTyHO.

2.3. lNopcuctema «l'vgpasnuka»

MakeT ZuluThermo nos3BonseT co3gatb pac4YeTHYIO MaTeMaTUYeCKyto Moderb CeTu,
BbIMOMHUTL NACNOPTM3aLMI0 CETU, N HA OCHOBE CO34aHHOM MOAENN pelaTb
MHOPMAaUNOHHbIE 3aa4u, 3a4a4m TONOSIOrMYECKOro aHanunsaa, 1 BbINONHATL pasfinyHble
Tennorngpasnuv- Yeckue pacyeThbl.

PacueTy nognexat TynukoBble U KOJSbLEBbIE TENSOBblE CETU, B TOM YUCIE C MOBbICU-
TeNbHbIMW HACOCHLIMU CTaHLMSIMU U APOCCENUPYIOLLMMM YCTpOMUCTBamMK, paboTatowme ot
OAHOI0 NN HECKOSTbKNX UCTOYHMKOB.

Mporpamma npegycmaTpmBaeT TennornapaBnuyecknini pacdeT C nNpucoeuHeHuem K
ceTn nugusuayanbHbiX TennoBbiX NYHKTOB (MTT1) n ueHTpanbHbIX TennoBbiX nyHKTOB (LITT)

MO HECKOJSTbKUM [EeCSATKaM CXEMHbIX PeLUeHWUiA, NPUMEHSIEMbIX Ha TeppuTopun Poccum.



PacuyeTt cuctem TennocHabxXeHnsa MoxeT NPOM3BOAUTLCA C Y4ETOM yTeYeK U3 TEMSOBON
ceTu 1 cuctem TennonoTpebneHuns, a Takke TennoBbIX NOTEPb B TPyO6ONpoBOAax TENSOBOM
ceTu.

PacuyeT TennoBbix noTepb BegeTcs MMbo No HOpMaTMBHBLIM NOTEPsM, NGO No
rakTU4EeCKOMY COCTOSIHUIO U30NALNN.

Pac4yeTtbl ZuluThermo moryT paboTtaTtb Kak B TECHOW UHTErpaumm ¢
reonHgopmMaunoHHon cuctemowu (B Buge moaynsa pacwupenust 'M1C), Tak u B Buae
oTAENbHON BUBIMOTEKN KOMNOHEHTOB, KOTOPbIE NO3BOSISAOT BbIMOMHATL pacyeThl U3
NPUNOXeHWN nonb3oBaTeneun.

B HacToAWwWmMI MOMEHT NPOAYKT CyLLEeCTBYeT B CreayoLnX BapuaHTax:

ZuluThermo - pacyeTbl TennoBbix ceten ana NAC Zulu

ZuluArcThermo - pacyeTbl TennoBbix ceTen ans ESRI ArcGIS

ZuluNetTools - ActiveX-KOMNOHEHTbI A4S151 pac4eTOB NHXEHEPHbIX CETEN

2.4. PacyeT HOMUHanNbHOro rmapasBiMvyecKoro pexmma

Hanado4HbIl paciem mensoeol cemu

Llenbto Hanago4yHoro pacyeTta aBnsieTcst obecneyeHne notpedbutenen pacHeTHbIM
KONn4eCcTBOM BOAbI M TENIOBOW 3Heprn. B pesynbTate pacyeTta ocyliecTenseTcsa nogbop
3N1eBaTopoB U X coner, MPOM3BOAUTCS pacyeT CMECUTENbHbIX U APOCCENUPYIOLLINX
YCTPOWCTB, ONpeaensaeTcs KOM4ecTBO 1 MECTO YCTaHOBKM APOCCENbHbIX Wanb. PacueT
MOXET NPON3BOANTLCS NPU M3BECTHOM pacnonaraeMoM Harnope Ha UCTOYHUKE U ero
aBTOMaTM4eckom nogbope B crnyyae, ecnun 3agaHHOro Hanopa HeoCTaTOYHO.

B pesynbTate pacyeTa onpeaensioTca pacxodbl 1 noTepu Hanopa B Tpybonposogax,
Hanopbl B y3rax ceTn, B TOM YMCne pacnonaraemble Hanopbl y notpebutenen, temnepatypa
TENNOHOCUTENS B Y3Max ceTu (Mpu yyeTe TeNnoBbiX NOTEPL), BENNYNHA N3ObITOYHOrO
Hanopa y notpebutenen, TemnepaTtypa BHYTPEHHEro BO3ayxa.

[poccennpoBaHune n3bbITOYHbIX HANOPOB Ha abOHEHTCKMUX BBOAAX NPOU3BOAAT C
NMOMOLLIbIO COMen 3neBaTopoOB M ApoccenbHbIX Wanb. [ipoccenbHble Wwarnbbl nepen,
aboHEeHTCKMMM BBOAAMM YCTaHABMMBAKOTCS aBTOMaTUYECKM Ha nogatowem, obpaTtHOM unm
obounx TpybonpoBogax B 3aBUCMMOCTU OT HEOBX0AMMOro AN CUCTEMbI TMAPABIINYECKOrO
pexuma. Npn paboTe HECKOMNBbKUX MCTOYHUKOB Ha OAHY CETb onpenensieTcs
pacnpegeneHve Boabl U TENSIOBOM HEPrMM MexXay UCToYHuKamu. MNogsoantca 6anaHc no
BOAE W OTNYLLEHHOWM TENITOBOW 3HEPIrMENn Mexay UCTOYHUKOM 1 NoTpebutensmu.
OnpegenstoTcs NoTpebuTenu n cooTBETCTBYIOLLMIA UM UCTOYHUK, OT KOTOPOro AaHHbIE

noTpebuTenu nonyyatoT BoAy M TENSOBYIO SHEPTUIO.



lMoeepo4HbIlU pacyem mensoeou cemu

Llenblo noBepo4YHOro pacyeTta siBnseTcs onpeaeneHne akrmyecknx pacxoaos
TENSIOHOCUTENSA Ha yYacTKax TEeNSIOBOM CETU U Yy NOTpebutenen, a Takke Konmyectese
TENMOBOW 3HEPrun nonydaemon noTpebutenem npu saagaHHon TemnepaType BoAbl B
nogatoLlem TpybonpoBoae n pacnoniaraeMoM Hanope Ha UCTOYHUKE.

Co3pgaHHas maTemMaTnyeckas UMMTaUMOHHaA MOAENb CUCTEMbI TEMMOCHabXeHus,
cnyxatlas ans peleH1si NoBepoYHOM 3aa4uun, NO3BONAET aHanM3npoBaTh rMapaBnnyeckun
N TENNOBOW PEXUM paboTbl CUCTEMBI, @ TaKKe NMPOrHO3NPoOBaTb N3MEHEHME TEMNEPATYpPbI
BHYTpPEHHEro Bo3ayxa y notpebutenen. PacyeTbl MOryT NpoBOAUTLCS NPU PasnmnyHbIX
NUCXOOHbIX AaHHbIX, B TOM Y/UCe aBapUNHbBIX CUTyaLMsIX, HAaNnpUMep, OTKNIYEHUN
OTAENbHbIX Y4aCTKOB TEMMOBOW CeTU, Nepeaayv BoOAbl U TENSIOBOW 3HEPTUM OT OAHOTO
NCTOYHMKA K ApYyromMy no ogHoOMYy M3 TpybonpoBOAoOB U T.4.

B pesynbTate pacyeTa onpegensaoTca pacxodbl U noTepu Hanopa B Tpybonposogax,
Hanopsbl B y3nax ceTu, B TOM Y1Cre pacrnonaraemMble Hanopbl y noTpebutenen, Temnepartypa
TENSOHOCUTENS B y3rax ceTu (Npu y4yeTe TENNOBbIX NOTEPL), TEMNEPATYPbl BHYyTPEHHETO
BO3ayxa y notpebutenen, pacxogbl U TeMnepaTypbl BOAbl HA BXOAE U BbIXOAE B KaXayto
cuctemy Tennonotpebnenus. Npu paboTe HECKONBbKUX NCTOYHUKOB Ha OOHY CeTb
onpegensieTcs pacnpeneneHne BoAbl U TEMSOBOW SHEPINN MeXOY UCTOYHUKaAMM.
MogBoauTca 6anaHc No BoAE M OTMNYLLEHHON TENMOBOW 3HEPTMEN MEXAY UCTOYHUKOM U
notpedutenamu. OnpenensoTca NOTpeduTenn n COOTBETCTBYHOLLMA UM UCTOYHWK, OT

KOTOpPOro AaHHble I'IOTpe6I/1TeJ'IM nosiy4yarT BOoAY U TENJIOBYH 3HEPTUIO.

KoHcmpykmopckui pacyem mensiogeou cemu

Llenblo KOHCTPYKTOPCKOro pacyeTa siBnsieTcst onpeaeneHne guaMeTpos
Tpy6onpoBoaOB TYNUKOBOM M KOMbLIEBOM TENSIOBOW CETU NPU NPOMYCKE MO HUM pacYeTHbIX
pacxoAoB Npu 3agaHHOM (MM HEM3BECTHOM) pacnofnaraemMoM Hanope Ha UCTOYHMKE

[aHHasa 3agayva MoXeT ObiTb MCNONb30BaHa NPy Bblaaye paspeLLeHns Ha NoaktYeHne
noTpeduTenen K TENSTIOBON CETU, TaK Kak B KAYECTBE UCTOYHMKA MOXET BbICTyNaTb Ntobomn
y3en cuctemMbl TeNNocHabxeHus, Hanpumep, Tennosas kamepa. [Ina 6onee rmbkoro
peLLeHns 4aHHOW 3agaydn NpeaycMoTpeHa BO3MOXHOCTb M3MEHEHUS CKOPOCTU ABUKEHUSA
BOAbI MO y4acTkaM TENSIOBOW CETU, YTO NPUBOAUT K USMEHEHUIO AnameTpoB Tpybonposoaa,
a 3Ha4uT M pacnosiaraeMoro Harnopa B TOYKe NMOAKMIOYEHNS.

B pesynbTate pacueTta onpenenstoTcs anameTpbl TpyO6onpoBoaoB TEMSIOBOW CETH,
pacnonaraemMbiini HaNop B TOYKE MOAKITYEHNUS, pacxodbl, NOTEPU Hanopa n CKOPoCTU

OBWXEeHNA BOAbl HA y4HaCTKax ceTu, pacnonaraemMble Hanopbl Ha I'IOTpe6I/ITeJ'IF|X.



2.5. Pacuert TekyLiero (dpakTnyeckoro) ruapaBnmnyecKkoro pexmva.

CywectBeHHasa 0COBEHHOCTb TekyLlero (pakTM4ecKkoro) rmapaBfiMyeckoro pexmnma
COCTOMT B TOM, YTO rMApaBAMYECKNIA pacyeT TEKYLLEro pexnma otkannmbpoBaH No AaHHbIM
N3MEpPEHUN pacxodoB M AaBMNEHU B KOHTPOSIbHbIX TOYKaX TENMOBON ceTu. Taknm obpasom
rmgpaBnuyeckne ConpoTMBIIEHUS YHACTKOB TEMNSIOBOW CETU MakCMManbHO NPUGMXKEHbI K

drakTN4eCKUM.

2.6. MogenupoBaHue nepeksito4eHnn

AHanus nepeknto4eHnin, NOUCK bnmxanien 3anopHoOM apmMaTypbl, OTKNOYatoLLEeN
Yy4aCTOK OT UCTOYHWNKOB, UITN NOSTHOCTLIO U30NUPYHOLLEN y4acToK U T.4.

[Mo3BonseT paccuntTaTb USMEHEHUS B CETU BCNEACTBUE OTKITHOMEHUS UN
N30NMpoBaHNA 3aaHHbIX OOBbEKTOB CeTH (y4acTKoB, apMaTtypbl U T.4.). Takke
NpPon3BOAMTCA pacyeT 00 bEMOB BHYTPEHHUX CUCTEM TennonoTpebrieHnst u Harpy3ok Ha
cUCTeMbI TennonoTpebneHns Npu aHHbIX U3MEeHEeHUAX B ceTu. PesynbTaTbl pacyeTta
oTOOpaXxaloTcs Ha KapTe B BUAe TeMaTU4YeCKOW pacKpacku 1 BbIBOAATCHA B OTYET.

AHanus nepeknto4YeHnin B CETU NPOM3BOANTCS C y4ETOM BblOpaHHbIX MEPEKNIOYEHUN
ANns 06bEeKTOB U3 CNUcKa 1 BKIOYaeT B cebs:

NOWUCK NonaBLINX NOA OTKIMOYEHNE OOBHLEKTOB CETH;

pacyeT 06beMOB BHYTPEHHUX CUCTEM TEMNONOTPEBNEHNA N HAarpy30K Ha CUCTEMBI
TennonoTpebrneHnsa Npyu gaHHbIX UBMEHEHUSIX B CETHU;

oTobpakeHne pe3ynbTaToB pacyeTa Ha KapTe B BUAe TeMaTUYECKOM pacKpacku 1 Bbl-
BOA4 TabNU4YHbIX AaHHbIX B OTYET, C NocreayoLlen BO3MOXHOCTbIO UX 3KcnopTa B doopmaTt
MS Excel unn HTML

2.7. MopenbHble 6a3bl

CemaHTn4eckas MHopmaumsa MOXET XpaHUTCS Kak B NlokanbHbIX Tabnuuax (Paradox,
dBase), Tak 1 B 6a3ax gaHHbix Microsoft Access, Microsoft SQL Server, Oracle, MySQL,
Sybase n gpyrnx ncrouysmkos ODBC mnnu ADO.

[na yoo6cTBa gocTyna K CEMaHTUYECKUM JaHHbIM Zulu npeanaraeT CBOM « MICTOYHUKN
JaHHbIX». [ToaodHO nctoyHmkam aaHHbix ODBC DSN nnu cassam ¢ agaHHbiMm OLEDB UDL
3TN UCTOYHMKM AAHHbIX MOXXHO MCMNONb30BaTh Npu AobaeneHnn Tabnuuy B 6a3y gaHHbIX Unu
BblbOpe Tabnuy ona gpyrmx onepaumn.

NCTOYHMKM JaHHbIX MOTYT UCMNOSb30BaTbCA Kak NokKarbHO B O4HOMOMb30BaTENbCKON
Bepcuun Zulu, Tak n Ha cepsepe ZuluServer. B cnyyae cepBepa OHM MOTyT ObITb

onyGnunkoBaHbl 1 UCNONb30BaTbCS Nonb3oBatensamu ZuluServer.



2.8. [NbesomeTpuyeckme rpacouku

Llenbto nocTpoeHnsa Nbe30MeTpMYECKOro rpadmka ABAsSeTCS HarnsgHas unnocTpauns
pe3ynbTaToB rMApaBAMYECKOro pacyeTa (Hanago4yHoro, MOBEPOYHOro, KOHCTPYKTOPCKOrO).
[Mpn 3TOM Ha 3KpaH BbIBOAATCS:

NVHUA aaBneHus B nogarowem Tpybonposoae

NHUA gaeneHnst B obpaTtHom TpybonpoBoae

NMHWSI NOBEPXHOCTU 3eMNU

NNHUA NOTEPb Hanopa Ha wanbe

BblCOTa 34aHus

NVHUSA BCKUMNAHMWSA

JINHNA CTaTU4eCKOro Hanopa

wun < | - @[ o @R M[woos &
110 d
o = o o
100 $- & o B o g__ E o -
a0
an
= 70
S B0
% a0
40
05
20
10
o =
HamvmieHoEaHKWE yana TE-8 TE-10  TE-11 TE-12 HC-1 TE-13 TE-14 TH-15 Ty e
MenpesM-eckad BbICOTE, M 13 14 15 16 25 3 29 18 11
Hanop & ofpaTtHom TpyGonposoge, m 26.235 26745 27062 2r413 42709 43 257 44 131 45 494 46102
Pacnonaraemei Hanop, m 59.712 65246 67.377 55.395 935.264 4i5.999 46.515 42 655 40897
JNkHE YYaCTES, 34.93 2491 3EE7 3265 7254 2516 325 TE.52
JMameTn YYACTES, M 0.1 o1 01 01 0.1 0.07 0.0s 0.0s
MaTepK HANoPS B NOAADWEM TEYEONpOEoRE, M 0.952 0557 063 0544 1.009 1607 2489 11058
MoTepi Hanopa B oSpaTHOM TRYBoNpoBOLE, M 0.513 033 033 0.296 0.548 0574 1.363 0608
CROPOCTE AEMAEEHMA BOAEI B NOA.TR-AE, MG 1.062 0953 0834 0.752 0.752 09e 119 0528 =
CROPOCTE AEMKEHMA BOALl B 0bp. Tp-ge, mic -0.7a 07 -0E1s -0.554 -0.554 -0.675 -0.a7s -0.39
¥AENEHBIE NMHERHEIE NOTepK & NG, Mt _I 2323 18711 14354 11 6439 11 649 2701 59453 13663 | _ILI
4 3

LiBeT n cTUnNb NNMHUI 3agaeTcs Nonb3oBaTeNEM.

B Tabnunue noa rpacdmkom BbIBOAATCS ANSA KaX4O0ro y3na ceT HaMMeHoBaHue,
reogesnyeckasa oTMeTka, BbicoTa noTpebutens, Hanopbl B nogatowem n obpaTtHom
TpybonpoBogax, BENMUYMHa APOCCENMPYEMOro Hanopa Ha wanbax y notpeburtenen,
noTepu Hanopa no yv4acTkam TENsI0BOWN CETU, CKOPOCTU ABMKEHUS BOAbl HA y4acTKax
Tennosoun cetn u 1.4. KonnyecTtso BbIBOANMOW Nog rpacnkom nHgpopmaumm

HacTpanBaeTCA Nosib3oBaTenem.
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2.9. [pynnoBble N3MEHEHUS XapaKTEPUCTUK Harpy30k aboHEeHTOB TEMMOBOW CETU MO 3a4aHHbIM
KpUTEpUsSM

B nogcucteme rugpaBnmyeckmx pacvyeToB UMeeTcs cneumanbHbIi UHCTPYMEHT AN
OCYLLIECTBIEHNSI MACCOBbIX U3BMEHEHUI XapakTEPUCTUK HArpy3oK noTpebutenen ¢ uenbto
MOAENNPOBaHUs - Takum 06pasom, YToObI NpY 3TOM HE MEHSATbL MNACMOPTHbIE 3HAYEHUSA
Harpy3ok aboHeHTOB TENOBOW CETW.

OTOT MHCTPYMEHT NO3BONHAET NMPUMEHUTL 0bLLee NpaBuio USMEHEHUS XapakTepPUCTUK
TENSIOBOW HarpyskM OOHOBPEMEHHO AN HEKOTOPOM COBOKYMHOCTU noTpebutenen,
onpegensemMon 3agaHHbIM KpuTepuem otbopa, B HaCTHOCTMU:

no Bcen Dase gaHHbIX ONUCaHUSA TEMMNOBOW CETU;

No OOHOW N3 CBA3HbLIX KOMMOHEHT (TENSIOBON 30HE UCTOYHMKA);

Nno HeEKOTOpPOW rpachmyeckon obnacTn, 3agaHHON NPON3BOSIbHLIM MHOFOYrOfIbHUKOM;

no Tuny o6beKTOB TEMNOCHABXEHNA (Kunbe, agMUHUCTPATUBHbIE 30aHUS, MPOMBbILLI-
NEHHOCTb U T.A4.);

no Npu3HaKy Be4OMCTBEHHON NOAYNHEHHOCTU;

no Npu3HaKky agMUHUCTPATUBHOIO AENEHUS; U T.N.

Kputepumn otbopa moryT 6b1Tb NOOLIMKU, eOUHCTBEHHOE CyllecTBeHHoe TpeboBaHue:
cooTBeTCTBYyHOLWas MHpopMaLms, HA OCHOBaHUM KOTOPOW CTPOUTCA KpUTEpUarnbHbIN 0TOOP,
AOJIKHA B IBHOM BUAE NPUCYTCTBOBATb B Ba3e faHHbIX onucaHusa notpebutenen tenna.

[ns notpebutenen, oTobpaHHbIX NO 3a4aHHOMY KPUTEPUIO, MOXXHO BbIMOMHUTL Ntoboe
13 criegyoLwmnx NU3BMEHEHUIN XapakTePUCTUK HarpysKku:

BKMOYEHNE/OTKNIOYEHME OAHOIO UM HECKOSBbKNX BUOOB TEMMOBOW Harpy3ku;

OorpaHn4yeHne O4HOro UM HECKONbKNX BUOOB TEMMOBOW Harpy3kn (B % OT NacrnopTHOWN,
B T.4. n 6onee 100%);

N3MeHeHne TeMmnepaTypHoro rpaduka U/vnmn yaenbHbIX pacXo4oB TEMSIOHOCUTENS NO
BMAAM TENIOBOW Harpysku;

n3MeHeHwune crnocoba 3agaHnsa TENSIOBOW Harpy3kn N3 cnucka, MMeKoLLEerocs B nacnopte
(npoekTHasi/noroBopHas/akTudeckas...)

Mocne npoBedeHVst cepuyM M3MEHEHUM XapaKTEPUCTUMK Harpy3oKk aBTOMaTUYECKM
NPOU3BOAMTCA MOPAaBIMYECKUA pacyeT TEMNOBOW CeTU, pesyrbTaTbl KOTOPOro cpasy Xe
AOCTYNHbI ANS BU3yanu3auumn Ha CXeme 1 aHanmsa.

[MockonbKy Npu U3MEeHEeHUN XapakTepUCTUK HArpy3kn nacnopta notpeburtenen He
MEHSIIOTCS, OMEHb NPOCTO BEPHYTHCH K UCXOOHOMY COCTOSIHUIO pacyYeTHOW rMapaBiMyeckon

mMoaenu, onpegendemMomMmy nacnopTHbIMU 3HAYEHUAMM TENJOBbLIX HArpy30K n0Tpe6|/|Tenel7|.
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2.10. 'pynnoBble nameHeHus (kanmbpoBka) xapakTepUCTMK Y4aCTKOB TEMSIOBOWN CETU MO
3agaHHbIM KpUTEPUAM

[aHHbIA MHCTPYMEHT NPUMEHNM NS Pa3fMYHbIX Lenen n 3agad rmapasnnyeckoro
MOAENNPOBaHUs, OQHAKO ero OCHOBHOE NpeAHa3Ha4YyeHne - kanmbpoBka pacyeTHOM
rmgpaBnnyeckon Moaenu Tennoson cetu. TpybonpoBoabl peanbHOM TEMSOBOWM CETU BCeraa
UMEIT PUNYECKME XapaKTEPUCTUKKN, OTNINYAIOLLMECS OT NPOEKTHbIX, B CUIY NPOUCXOASALLMNX
BO BPEMEHU N3MEHEHUN - KOPPO3UM U BbiNaZeHNSA OTNOXEHN, OTpaXKatoLWMXCA Ha
N3MEHEeHUN IKBMBASIEHTHOM LLEPOXOBATOCTN N YMEHbLLEHMUM BHYTPEHHENO AnameTpa
BCreAcTBue 3apactaHus. O4eBnOHO, YTO 3TN UBMEHEHWS BIIMSAIOT Ha rmapaBnnyeckme
COMpOTUBIIEHNS y4acTKOB TpybonpoBoaoBs, 1 B MacwiTabax ceTu B LLIeNIOM 3TO NPUBOAUT K
BeCbMa 3Ha4YUTENbHbBIM PacxoXaeHneM pesynbTaTaM rmgpaBnnyeckoro pacyeta rno
"NPOEKTHbLIM" 3HaYEeHUAM C pearnbHbIM MOPaBINYECKUM PEXUMOM, HabngaemMbiM B
aKkcnnyaTupyemon tennoBomn cetu. C Apyron CTOPOHbI, U3MEPUTb AENCTBUTENbHbIE
3Ha4YeHNA LWepoxXoBaTOCTEN N BHYTPEHHMUX ANAaMETPOB Y4aCTKOB AEeWUCTBYHOLLEN TENNOBOM
ceTun He nNpeacTaBNAeTcs BO3MOXHbIM, MOCKOSNbKY 9TO noTpeboBarno 66l MaccoBoro
BCKpbITMSA TPyOONPOBOAOB, YTO BPSA N peanndyemMo. [1o3ToMy 3Ty 3Ha4YeHUsT MOXXHO NULLIb
KOCBEHHbIM 06pa3oM OLIEHUTb HA OCHOBaHUM CPaBHEHUS pearnbHoro (Habniogaemoro)
rMapaBnMYeCcKoro pexmmMma c pesynbratamu pacyeToB Ha rmapaBrMyeckon mogenu, u
BHECTW B pacyeTHY0 MoJeNlb COOTBETCTBYIOLLME MOnNpaski. B aTom, B nepsomM
NPUBAMXKEHUN, U COCTOUT MPOLLECC KannMbpOBKH.

WHCTpYyMEHT rpynnoBbIX onepaLwmi No3BONSAET BbINONHNTE UBMEHEHME XapaKTEPUCTUK
OS5 NOAMHOXEeCTBA y4acTKOB TEMNMOBOW CEeTU, ONpeaensemMoro 3agaHHbIM KpUTepmuem
otbopa, B YaCTHOCTH:

no Bcen 6a3e JaHHbIX ONUcaHUs TENNOBOW CETU;

Nno O4HOW N3 CBA3HbIX KOMMOHEHT TEMOBOWN CETU (TEMSIOBOM 30HE NCTOYHMKA);

no HekoTopon rpaduyeckon obnacTn, 3agaHHOM NPON3BOSIbHBIM MHOTOYrOSTbHUKOM;

BOONb BbIGpPaAHHOTO NyTw;

Mpn aTOM Ha N6ON 13 BbILENEPEYNCIIEHHBIN "MPOCTPAHCTBEHHLIN" KPUTEPUIA MOXKET
ObITb HanNoXeHa cynepno3nunsa Kputepues oTbopa no Knaccuuumnpyowmm NpusHakam:

no nogaroLmm unu obpaTHbIM TpybonpoBoaam TENSIOBOW CETU, TIMBO CUMMETPUYHO;

no BMAy TENNOBbIX CETEN (MarucTpanbHble, KBapTanbHbIE);

no yyacTkam TensioBon CeTU onpeaeneHHoro yCrioBHOro AnameTpa;

no yyacTkam TensioBon CEeTU C onpeaenieHHbIM TUNOM MPOKNaaku, 1 T.n.

Kputepun otbopa MoryT ObiTb NPOU3BOSbHLIMKM NPU  COBMIOAEHUM OCHOBHOTO
TpeboBaHunA: NHpopMaLnA, Ha OCHOBaHMM KOTOPOW CTpoUTCA oTOOpP, JOIMKHa B SBHOM BUAe

NPUCYTCTBOBATb B NACMNOPTHbIX ONNCaHNAX Y4aCTKOB TENSI0BOU CETW.
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[nsa y4acTKoB TENMoBbIX CeTen, 0TOBPaHHbIX NO OnpeaeneHHON COBOKYNMHOCTM
KpUTepmeB, MOXHO NPOU3BECTU NOOYI0 N3 cneayoLwwmx onepaumm:

N3MEHEHNEe 9KBUBAIIEHTHOM LLIEPOXOBaTOCTU;

N3MeHeHue cTeneHn sapactaHns TpybonpoBoaos;

N3MeHeHne KoapdpuumeHTa MecTHbIX NOTepb;

n3meHeHne cnocoba pacyeTa CONPOTUBIEHUS.

[Mocne npoBedeHWs cepum U3MEHEHUN XapakTepUCTMK y4yacTKoB TpybonpoBoaoB
TENnnoBOM CeTM aBTOMAaTUYECKU MNPOU3BOAUTCA TMOpPaBANYECKUA pacyeT, pesynbraTtbl
KOTOPOro cpasy e AO0CTYMHbl A8 BU3yanusawumm Ha cxeme 1 aHanumsa.

lMockonbKy NpU U3MEHEHUN XapakTepPUCTUK yHaCTKOB TEMNSIOBOW CETU UX nacnopTa He
MoaNULMPYIOTCS, B NI0OON MOMEHT MOXHO BEPHYTHCHA K UCXOOHOMY COCTOSIHUIO pacyHeTHON
rmapasnnyeckon Moaenu, onpegensemMomMy nacnopTHbIMU 3HAYEHUSMU XapaKTEPUCTUK

y4qacCTKOB TENSI0OBOM CETW.

2.11. TabnuyHble n rpaduyeckme aHannTUYECKMe MHCTPYMEHTDI

Hapsgy ¢ cambiM BoCcTpebOBaHHBIM MHCTPYMEHTOM, - MbE30METPUYECKUMM Fpachmkamu,
- noacucTema ruapaBnnyeckmx pacyeToB TEMMOBbLIX ceTeN CHabXxeHa BonbLINM
KonumyecTtBOM yaobOHbIX CpeacTB aHanuaa. B yactHocTu, cnegytowime:

"rmagpaBnnyeckas” packpacka ceTu: pasHbIMW LiBETaMM BblOENATCA BKNIOYEHHbIE,
OTKITHOYEHHbIE M TYNNKOBbIE Y4aCTKN TENSOBLIX CETEN;

cneumanbHble packpacku TENMOBOW CETU MO 3HAYEHMSIM Pa3fIUYHbIX XapakTepUCTUK
rmapaBnnyecKoro pexmuma (no CKopocTu, No 30HaM AaBfEHUN B nogarowen nnm obpartHom
MarucTpanu, no ygenbHbIM NoTepsIM Hanopa Ha yyYacTkax u T.n.);

rpadouyeckue BblaeneHns (BblageneHnsa uBeToM Unm HbIM cnocobom y3nos n/mnm
y4acCTKOB TEMIOBOW CETU MO HEKOTOPOMY KPUTEPUIO), HAaNpumMep, noTpebutenn c
npeBbILEHNEM OaBNeHNa B 0O6paTHOM MarucTpanu, TENfoBble Kamepsbl ¢ "npwxatbiMn"
3a4BWXKKaMu, y3rbl C pacnonaraemMbiM HaNOpPOM HUXe 3af4aHHOro, y4acTKU C NPeBbILLEHNEM
3a4aHHOW CKOPOCTU NOTOKa, U T.N.

paccTaHOBKa Ha CXxeme TEnsIoBOW CETU 3HAYKOB-CTPENOK, YKasbliBaoLWMX HanpasnieHme
ABWXEHUS TENNOHOCUTENS NO nogatowen nnu obpatHom maructpanm;

noannCb Ha CXxemMe TennoBOW CeTU 3HAYEHUM PacxXogoB MO yYyacTkaM 1 SaBneHuin B
y3nax ceTu;

NPON3BOJIbHbIE TAONNYHbIE aHANUTUYECKUE AOKYMEHTbI, MOCTPOEHHbIE NO UCXOAHbLIM
AaHHbIM 1 pe3ynbTaTaM rmapaBnMyeCcKoro pacyeTa TenoBbIX ceTewn,;

rmgpasnuyeckmne crpaBku No OTAeNbHbIM y3ram, ydacTkaM, MICTOYHUKAM, HaCOCHbIM

CTaHUUNAM U I'IOTpe6VITeJ'IFIM TENSOBOU CETY;
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NPOM3BOSbHbIE 3anpocCkl U BbIGOPKM M3 Ba3bl AaHHbIX, cogepxalime nodble onnMcaHHble
YyHKUMKM OT NapamMeTpoB pexnma, Nofly4YeHHbIX B pe3dynbTaTe rmapaBnnyeckoro pacyeTta.

Habop packpacok, rpachmyeckmx Bbl4eneHn 1 aHanMTUYeCcknx JOKYMEHTOB HUYEM He
OopraHuyeH, KpoMe NoTpebHoCTeN Nonb3oBaTens U cobnoaeHnsa obwero npMHUMna:
rpynnupoBaTh, UnNbLTPOBaTh U aHANM3NMPOBaTb MOXHO TOMBbKO T€ JaHHbIE, KOTOPbIE B

ABHOM BuAe NPUCYTCTBYHOT B 6ase AaHHbIX NMpoeKTa, nMB0o BbIYMCITMMBI N3 NOCAEOHUX.

2.12.lMoacuctema «Hanagka»

[aHHas nogcuctema npencrasnseT cobon MHCTPYMEHTapuin Ans pacyeTa HanagouvHbIX
YCTPOWCTB, YCTaHOBKa KOTOPbIX NO3BONSET cbanaHcMpoBaTb rmapaBnnyeCcKkuii pexmv B
TennoBown cetn, obecneyns paBHOMEPHOE TennocHabxeHne notpebutenen n
rmapaBnnYecKyto YCTOMYMBOCTb TEMMOBOW CETU U CUCTEMbI TEMNOCHABXEHUS B LIeNIOM.

PacueT cyxatoLwmx yCTpOMCTB (apoccenupyrowmx warnd n conen anesaTtopoB) No
BMAAM NOOKIHOYEHHOW TENMOBOW HArpy3kn Ha noTpebuTenax npegnonaraeT 3HAYUTENbHO
bonee nogpobHoe onucaHne aboHEHTCKMX BBOAOB, YEM MPU MPOCTOM rMapaBfiMyeckoMm
pacyeTe N MogenMpoBaHun TensoBor ceTu. [loaToMy nogcmucrema BroyaeT B cebs
COOTBETCTBYHLMNE paclumpeHns 6asbl JaHHbIX nacnopTusauun notpebutenen, a Takxke
HeobxoaMMble AOMNOMNHUTENBbHbIE NpoLeaypbl BBOAA.

PacyeT Hanago4HbIX YCTPONCTB NPOM3BOAMTCS HA OTKAaNMbpoBaHHOMW B HOMUHANbHOM
pexume rmapasniMyeckon Mogenu TensioBon ceTn. B pesynbTtaTe HanagoyHoro pacyeta
reHepupylTCa aHanUTU4YeCcKne AOKYMEHTbI, coaepalune Bce HeobxoamMMble AaHHbIE O
rmapaBnNUYeCcKnxX xapakTepucTnkax notpedurenen n napameTpax ruapaBnmyeckoro
pexuma, a Takke pesynbTUPYIOLWNA OKYMEHT C pacCYUTaHHbIMU KOHCTPYKTUBHBIMU
napameTpamu Cy>KarLnx YCTPOUCTB - FOSIOBHbIX M NOAMNOPHBIX Anadparm, a Takke conen

3neBaTopoB 1 warnbd no BMaam npmcoegmHEHHON TEMNNOBOW Harpy3Ku.
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3. bBa3a gaaHHbIX 3NIeKTPOHHOW MoAenu cucTeMbl TeNJIOCHabXeHUs

Zulu nogaepxumBaeT paboTy ¢ pensiuMoHHbIMM BaszaMn AaHHbIX, NUCNONb3ys CEPBUC
Borland Database Engine (BDE) komnaHum Inprise. OCHOBHON 06bEKTOM, C KOTOPbLIM
onepupyeT BDE, siBnsieTca 6a3a gaHHbIX. OTO MOXET ObiTb AencTBUTENbHAA 6a3a gaHHbIX,
Hanpumep, Microsoft SQL Server unmn 6asa gaHHbix Microsoft Access, a MOXeT bbITb
COBOKYNHOCTb Tabnuy Paradox unu dBase. Zulu Takke onepupyeT noHsTMeM 6asa AaHHbIX,
O[HaKo, 34eCb NoAd 3TUM TEPMUHOM NoLpa3yMeBaETCA COBOKYMHOCTb Tabnumu 1 cBasen
Mexay HUMK, 06 beaUHEHHbIX ANS BbINONHEHMWS 3anpoca K peanbHon 6ase AaHHbIX C Lenblo
nony4nTb 3a- AaHHbIN Nonb3oBaTenem cpe3d nHpopmauun. basa gaHHbIX Zulu 3agaeTcs
dannom- onncatenem 6asbl JaHHbIX, UMEKOLWLMIA paclumpeHne ZB, nmeHyembin B
AanbHenwem zb- dannom.

dusnyeckn pannbl Tabnuy, MOryT pacnonaraTbCcs B yaobHOM A51s nonb3oBaTensd Mecre
(Ha cepBepe, Ha NnokanbHOM MalLMHE B OTAENbHOM KaTarnore, B TOM Xe KaTtanore, 4to u
dannbl rpacunyeckon 6a3bl gaHHbIX). XKenaTtenbHo 4To6bl dharn onucaTtens 6a3bl JaHHbIX
XpaHUIICA B TOM e KaTtanore, 4to n dann rpacdumyeckon 6asbl gaHHbIX. Onucatens 6a3bl
AaHHbIX Zulu XpaHWT cnegyoLyo MHopMaLumio:

Cnuncok Tabnuu, y4acTBylOLMX B 3anpoce;

Ecnn Heobxogumo - Habop CnpaBOYHMKOB;

Habop 3anpocos, 3agatoLux npasuna Bbibopa 3HaueHun 13 Tabnuy 1 cogepxalumx
CCbIfIKM Ha Tabnuubl, U3 KOTOPbIX BbINOSHAETCSA BblOOpKa, CBA3WM Mexay Tabnuuamu, Hadop

nonemn ons BbiBoAa C NOfb30BaTENbCKUMUN HA3BaAHUSIMU.
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4. CTpyKTypa u cocTaB 3JIEKTPOHHON MOAesIu CUCTEMbI TENJTIOCHabXeHunA
CTpyKTypa 3/1eKTPOHHOMN MOAEeNMN CUCTEeMbI TENNTOCHA0XeHus

CTpyKTypa anekTPOHHOM MoAenu cuctemMbl TenfiocHabxeHus r. Yepenosua
cooteeTctByeT MC Zulu, paspabotaHHon OO0 «[Monutepm», r. CaHkT-lNeTepbypr, C
yyeTtom umetowmxcsa Ha 01.01.2018 r. moaynen kK AaHHOMY NpPorpaMMHOMY oBecneveHumto
ans NMNoOBM.

CocTtaB 311eKTPOHHOW MOoAeNnn CUCTEeMbI TeNSIOCHaAGXXeHuA

B cocTaB anekTpoHHON MOAenu cUCTeMbl TennocHabxeHnsa r. Yepenosua BxoaaT
cnegyrowme aganTMpoBaHHbIe APYr K APpYry OTAeNbHbIE CNow (YPOBHM) CUCTEMBI, KOTOPbIE
MOryT GbITb NpeacTaBneHbl Kak MHANBUAYANbHO, Tak 1 B NIOObLIX KOMOMHaAUNAX Mexay cobon
B 3@aBMCMMOCTM OT 3aau, BbIMOSIHAEMbIX C MOMOLLIbIO 3NIEKTPOHHOM MOAENN CXEMbI
TennocHabXxeHus.

Cnowu anekTpoHHOM MoLENN CUCTeMbl TeNNOCHabXeHus r. Yepenosua No COCTOSAHUIO
Ha 01.01. 2018 r.:

- KsaptanbHoe geneHue,

- [leneHne Ha MUKpPOPaNOHHI,

- Pekn n Bogoemsl,

- 3@aHna n coopyxeHus,

- 30HbI OENCTBUNA NCTOYHNKOB TEMMOTHI,

- PacyeTHble cxeMbl TENSOBbLIX CETEN OT UCTOYHMKOB TEMMOThl B 30HAX UX OENCTBUSA C

npuesAskomn K BelgaHHon TOIN - ocHoBe ropoaa.

Puc. Cnoi anekTpoHHON MoAenu cucteMbl TennocHabxeHus r. Yepenosua «30HbI AeMCTBUS UCTOYHUKOB
TensoBOW aHEPrum» ¢ ykasaHUeM pacyeTHbIX 3/IEMEHTOB TepPPUTOPUANLHOrO AeNeHns.
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5. MopgenupoBaHMe y4acTKOB TENJOBbLIX CeTel

Y4acToK, 3TO NIMHENHbI OOBEKT, HA KOTOPOM HE

mMeHsTca: JuameTtp TpybonpoBoaa;

Twvn npoknagkw;

Bua naonauuu;

Pacxop tennoHocuTens.

[ByxTpybHas TennoBasa ceTb n3obpaxaeTcs B O4HY NMMHUIO U MOXET, B 3aBUCUMOCTM OT
XernaHus nonb3oBaTtend, COOTBETCTBOBaTb UMMM HE COOTBETCTBOBAaTb CTaHAAPTHOMY
n3obpaxenuto cetn no NOCT 21-605-82.

Kak ntobon o6bekT ceTu, y4acToKk MMEET pasHble PeXnMMbl paboTbl, HANPUMEP, KOTKOYEH
nogaroLmmny Unn «OTKYEH obpaTHbINY.

Y4acTOK KaK TUM MHXEHEPHOW CeTU MOXET BbICTyNnaTb B Ka4eCcTBe OTceKarLero
yCTpoucTBa. T.e. B 3TOM criydae ero MOXXHO UCMonb30BaTh AN OTKMIOYEHNA 00BHEKTOB,
Hanpumep, noTpedutenen.

"padomyecknit TMn o6bEKTA - MIMHENHBIN, OTHOCUTCS K O6beKTaM UHXEHEPHbIX ceTen u
KnaccuuumpyeTcs KaK y4acTok, oTcekaLwmi. YHukansHblin Homep (ID) B cTpykType cnos
Tennosown cetu — ID 6.

YyacTtok 064a3aTenbHO JOMKEH HAYMHATBLCS U 3aKaH4YMBaTbCA OOAHUM U3 TUMOBLIX Y3110B
(o6bekToMm ceTn).

YcnoBus 3aBepLUEHUs yYacTKa:

PasBeTBneHne — MeHsieTcs pacxos;

M3meHeHne anameTpa — MEHAETCS CONPOTUBIEHUE;

CmeHa Tvna npoknagku (kaHanbHada, 6eckaHanbHas, BO34yLHAsa) — MEHSIIOTCS TensoBble
notepu;

CmeHa Bmaa usonsumm (MMHeparnbHasi Bata, NEHONONNYpUTaH U T.4.) — MEHAOTCSA

TenrnoBble NoTepu,

CmeHa cocTosiHUA nsonaunm (paspyLleHune, yBnaxxHeHne, o6BncaHne) — MeHsaTCA
TennoBble NOTEPMU.

Monb3oBatenb MoxeT pasbutb TpybonpoBog Ha pasHble yyacTkM B fobom mecTe no
CBOEMY XeNaHuio gaxe Tam, rae TennoBble U rMapaBnuyeckue CBOKCTBaA Tpybonposoaa He
MeHsTCca. Hanpumep, TpybonpoBog MoXeT ObiTb pas3aeneH Ha y4acTKu 3a[BUXKKON, CMOTPOBON

KaMepow Ha MarucTpany unu y3nom, pasrpaHmymBaoLmm 6anaHcoByO NPUHAANEXHOCTb.
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6. MopenupoBaHue TensoBbIX Kamep

Y3en - 3T0 CUMBOJIbHbIN OOBLEKT TENNOBOW CeTU. B TennoBown ceTu yanamm aBnsat0TCs BCe
0O6BbEKTbI CETU, KpOME WUCTOYHMKA, noTpebuTtensa u ydactkoB. B matematuuyeckon mogenu
BHYTpEHHEEe npeacraBneHme o6bEKTOB (KpOME UCTOYHMKA, noTpebutensd, nepembidku, LITI n
perynaTopoB) MoaenupyeTcs ABYMS y3namu, YCTaHOBIIEHHbIMM Ha nojawowem u obpaTHOM
TpybonpoBogax.

lMpocTon y3en — 3TO CUMMBOJIbHbIA OOBLEKT TEMSIOBOW CETU, Hanpumep, pa3BeTBeHuE
Tpybonposoaa, CMeHa NpoKnaak1, Buaa u3onsuumn unm Todka KOHTpoNsa Ansa perynsrtopa.

YcnoBHoe 0603Ha4YeHme y3rnoBbiX OOBEKTOB B 3aBMCUMOCTU OT pexnma paboThbl:

Tennosas kamepa

PasBseTBneHuve

CwmeHa gnameTpa

Mpadhmnyecknin Tmn obbEKTa - CUMBOSIbHBIN, OTHOCUTCSA K OObEeKTaM MHXEHEPHbIX CETEN U

KnaccuguumpyeTcs Kak y3en. YHukanbHbin Homep (ID) B CTpykType cnosi Tenniosoun cetn — ID 2.
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7. MopenupoBaHue HaCOCHbIX CTaHL UM

HacocHasa ctaHumst — CUMBOJbHbIV OOBEKT TEMMOBOW CETU, XapakTepU3yoLLNNCS
3alaHHbIM HarNnoOpPOM Ui HaMOPHO-PACXOAHOW XapaKTEPUCTUKON YCTAaHOBITIEHHOIO Hacoca.

HacocHas cTaHuus B OAHONMHENHOM n30bpaxeHnn npeactaBnaeTcs ogHUM Y30M, HO BO
BHYTPEHHEM MpeACTaBNEHNN B 3aBMCMMOCTUN OT 3aJaHHbIX NapamMeTpoB B ceEMaHTU4Yeckon 6ase
AaHHbIX, MOXeT ObITb YCTaHOBNEHa Ha o6omx Tpybonposoaax.

[na 3agaHna HanpaBneHus 4enCcTBUS Hacoca HanpaBlieHe y4acTKOB, BXOASLLMX B HETO
AOJMKHO coBnagaThb C HanpaeneHMeM paboTbl Hacoca.

B HacocHyto cTaHumio 06a3aTenbHO AOMKEH BXOAUTb M BbIXOAUTb TOSIbKO OAMH YYaCTOK.

Mpu nocnegoBaTenbHON YCTAHOBKE BCE HACOChI HEOHX0AMMO N306pasnTb Ha CXeMe.

Ecnn Hacocbl yCTaHOBMEHbI HA CTaHUMKW napannesibHO, HO UMEKT pasHble MapKu UNu

XapaKTePUCTUKMN, Kaxabln He0BXoaMMO n3obpasnTb Ha CXeMe.

Ecnu xe Hacocbl yCTaHOBJ1E€HbI NapannesibHoO U UMEeT OAMHAKOBbIE XapaKTePUCTUKA, TO Ha

cXemMe NxX MOXXHO 0603Ha4YMTb OgHNMM OOBEKTOM, 3a4aB KONMYECTBO paboTaroLmx HAaCOCOB.
"padmyecknt TMn o6bEKTA - CUMBOSIbHbLIA, OTHOCUTCA K 00O beKTaM MHXKXEHEPHbIX CETEN U

KnaccudguumpyeTcs Kak y3en. YHukanbHbin Homep (ID) B CTpykType cnost Tennosou cetn — ID 4.
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8. MopenupoBaHue UCTOYHUKOB

NCTOYHUK — 3TO CMMBOJIbHbIN OOBEKT TENOBOW CETU, MOLAENMPYIOLLNA PEXNM paboTbl
KoTenbHon unun TOL. B matemaTtnyeckon Mogenn NCTOHMHUK NpeacTaBnseTcs ceTeBbIM
HacoCoM, CO34aloLLMM pacnosiaraemblin Hanop, U NOANUTOYHLIM HACOCOM, ONpPeaenaoLLMM
Hanop B obpaTtHOM TpybonpoBoae.

YcnoBHoe 0603Ha4YeHEe NCTOYHUKA B 3aBUCUMOCTM OT pexnma paboTbl:

BKITHOYEH

BbIKITHOYEH.

Mpun paboTe HECKONMbKMX NCTOYHMKOB Ha CETb OAMH U3 HUX MOXET BbICTyNaTb B Ka4yecTBe
NUKOBOW KOTENbHOMN.

Mpadhmnyecknin Tmn obbEKTA - CUMBOSIbHBIN, OTHOCUTCSA K 0ObEKTaM MHXEHEPHbIX CETEN U

KnaccuuumpyeTcst Kak UICTOYHUK. YHUKanbHbIM HOMep (ID) B CTpyKType Crnosi TenoBoOn CeTu —
ID 1.
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9. MopgenupoBaHue abOHEHTOB

MoTpebuTtenb — 3TO CUMBOSILHON OOBEKT TEMNMOBOW CETU, XapaKTepU3yHLLMIACA
notpebneHnem TeNNOBOM 3HEPTNN N CETEBOW BOAbI.

B mogenu cywectByeT ABa Buaa notpebutenen: «Motpebutens» n « O600LLEHHbIV
notpebutenp».

MoTpebuTtenb — 3TO KOHEYHbIV OOBEKT ydacTka, B KOTOPbIN BXOAUT OOUH NOAAIOLLNA U
BbIXOANUT oAnH obpaTHbI TpybonpoBog TensioBon ceTu. Mo notpebutenem noHMmaeTca
aboOHEeHTCKUI BBOA B 3aHMe.

YcnoBHoe 0603HaveHme noTpebuTens B 3aBMCMMOCTU OT pexnma paboTbl:

BKIMIOYEH

OTKINIOYEH

BHyTpeHHss KognupoBKa noTpebuTens 3aBUCUT OT CXeMbl NPUCOEANHEHUS TENSOBbIX
HarpysokK K TennoBomn ceTn. Cxembl MOryT BbITb 3reBaTOpPHbIE, C HACOCHLIM CMELLEHUEM, C
He3aBMCUMbIM NPUCOEOMHEHNEM, C OTKPbLITbIM UK 3aKpbiTbiM 0TOOpOoM Boabl Ha MBC. Cxembl
npucoeguHEeHNa UMEKOT pasHylo CTeNeHb aBToMaTM3aLmMm NOLKITOYEHHOW Harpysku, Kotopas
onpegenseTcs HanMunem perynstopa TemnepaTypbl, Hanpumep, Ha NBC, perynatopom pacxoaa
U Harpy3km Ha CUCTEMY OTOMSIEHUS, PETYNINPYIOLMM KNanaHOM Ha CUCTEMY BEHTUNALNN.

Ha gaHHbIN MOMEHT B pacnopsiXeHumn nosnb3oBaTtens 32 CXemMbl NPUCOeaUHEHMS
notpedurenen.

Mpadhmnyeckun Tmn o6bEKTA - CUMBOSIbHBIN, OTHOCUTCSA K OObEKTaM MHXEHEPHbIX CETEN U
KnaccuduumpyeTca kak notpebutens. YHukanosHbin Homep (ID) B CTPYKType Crnosi TENOBON CETU
-ID3

O606LWeHHbIN NOTPeEBUTENb — CUMBOSIbHBIN OOBHEKT TEMMOBOW CETU, XapaKTepPU3YOLLNNCS
noTpebnsemMbiM pacxofoM CeTeBOW BOAbl WAW  3a4aHHbIM  COMNPOTMBAEHWEM. Takum
notpebutenem MOXHO MoaenupoBaTth, Hanpumep, obLLyo Harpy3ky kBapTana.

YcnoBHoe 0603HaveHme 0606LeHHOro noTpebutens B 3aBUCMMOCTI OT pexnma paboTbl:

BKIIOYEH

OTKITHOYEH

Takon o0bekT yaobHO MCNonb3oBaTh, KOraa BO3HUKAET HEOBXOAUMOCTbL paccynTaTb
rmapasnuky cetn 6e3 nHdopmMmauumn o TENMOBLIX HArpy3kax Y KOHKPETHbIX CXemax
npucoeaguHeHns notpedbutenen K TensioBon cetn. Hanpumep, Npu pacyete marnctTpanbHbIX
ceTen MHopMaLmm O KBapTasibHbIX CETSAX MOXET He ObITb, a 415 OLEHKN NoTepb Hamnopa B
MarmcTpansx 4ocTaTovHO 3aaaTtb 0606LLEHHbIE pacxodbl B TOYKaxX NpUcoeaMHEeHNs KBapTanos K

MarucTparnbHOWn ceTu.
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O600LLEeHHbIN NOTpedbuTenb He Bceraa siBNAeTcs KOHeYHbIM 06BEeKTOM ceTu. B cBsa3un ¢
3TMM, 0606LLEHHBIV NOTPEBUTENDL MOXET ObITh YCTAHOBMEH HA TPAH3UTHOM YyYacTKe.

Mpadhmnyecknin TN o6bEKTA - CUMBOSbHBIA, OTHOCUTCHA K OObEKTAM MHXEHEPHbBIX CETEN U
KnaccuduumpyeTcs kak notTpedbutens. YHuKanosHbii Homep (ID) B CTPYKTYpe Crosa TENOBON CeTH
—1ID 12.

10. OnucaHue TONONOrM4eCcKOm CBA3HOCTU OO BLEKTOB CUCTEMbI
TennocHabxeHus

TennoByo ceTb MOXHO U3obpaxkaTb Ha kapTe, C NPUBA3KON K MECTHOCTU (MO KoopauHaTamMm,
C MPUBA3KOM K OKpY>KaloLMM 06bekTam), YTO NO3BOSNUT B JalbHENLLEM He TOMBbKO NPOBOAMUTb
Tenno-rmgpasBnuyeckne pacyeTbl, HO U pellaTb ApyrMe UHXEeHepHble 3a4ayn, 3Hasd TOYHoe
MeCTOHaxoXAeHne TennoBbIX CeTEN.

TennoBas ceTb MOXeT ObITb N306paxeHa CxeMaTU4HO, NPy 3TOM HeBaxHo, ByayT nu
KOOpAMHaThl y3roB (0O6bEKTOB TEMMOBOW CETU) U YrIibl MOBOPOTOB (TOYKM NeperioMma y4acTKoB)
BBELEHbI N0 KOOpAMHATaM C reoe3n4yeckon TOYHOCTbIO U obpmncoBaHbl NO NOAOXKe. BaxHo,
4YTOObI HYXXHble 0OBEKTBI TEMNOBOW CETU (Y3Nbl) ObINK CoeaMHEHbI y4acTkamu (gyramm).
CxemaTuyHoe nsobpaxeHne mogenu TenI0BOM ceTu No3BoNdeT 6LICTPO NPOBECTU TENMO-
rMapaBnuyeckme pacyeTbl, HO He AaE€T BO3MOXHOCTM ONpeaenvTb MECTOHaxX0XaeHNe CBOUX
ceTen.

CrteneHb getanusaumm B 0601x cnyvasx: npyu n3odbpakeHuu TennoBon ceTn Ha KapTe ¢
NPMBA3KOWN K MECTHOCTU 1 MPU CXEMATUYHOM M3o6paxkeHnn moxeT bbiTb pa3nuyHa. Hanpumep,
Ha YnpoLleHHoe n3obpaxeHue cetn [leTanbHoe nsobpaxeHne cetu, nsobpaxeHnol aBe
SKBMBArIEHTHbIE CXEMbI TennoBon ceTn. OgHako Ha YNpoLleHHoe n3obpaxeHne cetn
HeTanbHoe nsobpaxeHue ceTu. getanbHoe nsobpaxeHue - ¢ npopncoBkom 1-06pasHbIx
KOMMEHCaATOPOB U 3anopHbIX YCTPOWUCTB B TENSOBbLIX KAMEpPaXx.

[eomeTpuyeckne AnunHbl y4acTkoB Ha YnpoleHHoe usobpaxeHue cetu u letansHoe
n3obpaxxeHne ceTu. pasnnyHbl, HO A58 UHXEHEPHbIX pacyeToB 3HAYEHUs ANVHbI 3a4al0TCs B
6a3e AaHHbIX N0 yYacTkaM. Hanuume KoMneHcaTopoB U 3anOpHbIX YCTPOWUCTB, BAUSET Ha
rmapaBnuyeckne notTepun B TennoBon cetn. Bce mecTHble cONpOTMBNEHUS OOMKHbI OblTh
3aHeceHbl B 6a3y AaHHbIX, AN aAeKBaTHOrO MOAENNPOBAHNS rMapaBAMYeCcKNX NoTepsb.

B cBs13n € 9TUM TOYHOCTb U AeTarnbHOCTb OTO6pa)KeHVIFI CeTn Ha KapTe Ha pe3ylibTaThbl

24



pac4yeToB He BNUAIOT.
[na npoBepkn NpaBUIIbHOCTU CO34aHNA MaTeMaTUYECKON MOaenNy TENSIOBOW CeTu
HeobXxoaMMO NPOU3BECTM NMPOBEPKY CBA3HOCTM BCEX OOBEKTOB ceTn Mexay cobon. Nposepky

MOXHO Npon3BoaAnNTb KaK anA NosfiHOCTbIO HaHeCEeHHOW CeTH, Tak N NS ee YacTen.
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11. AKTyanVI3VIpOBaHHaﬂ MogelribHasA 0asa cuctem TennocHabxeHus ropoga ‘-IepeHOBua.
11.1.TMepeyeHb noTpedbuTenen TeNNOBOM 3HEPTUM, MOAKMIOYEHHbIX K CYLLIECTBYIOLLMM TennoBbiM ceTam 3a 2021 roga.

Cxema Cxema Cxema
Harpyska Harpyska Harpyska Harpyska
Ne McTouHmk [arta BBOAa B NpUCOEeAVHEHNS | NPUCOEANHEHUS | NPUCOEANHEHUs
Anpec . OTOMnneHns, BC makc, 'BC cp, BEHTUNALMN,
n/n | TennocHabxeHus | aKcnnyaTauuio CUCTEMBI nogorpesarernen cucTembl
Kkan/yac Kkan/yac Kkan/yac Kkan/yac
oTONNEHNS BC BEHTUNAUUN
cTp.Ne16 B 144 mkp.
1 KorensHas 02.02.2021 | THNeT (Cexkuna3 OO0 | ooopycyman | napannenswas - 330350 309600 - -
«HOxHasa» «»C3»XKene3zobeToH-
12»)
KoTtenbHas np.OkTabpbckmn,
2 <FOxHas» 19.02.2021 1,906 (000 «Temn») He3aBuCUMas napannenbHas - 353980 375960 - -
cTp.Ne10 B 144 mkp. 3aBUCAMAS
3 KorerneHas 06.04.2021 (cekumm 3 n 4 000 (HacocHoe Ha napannenbHas - 202431 169680 - -
«HOxHasa» «»C3»XKene3zobeToH-
obpaTke)
12»)
n. bopwogackas, 4.6 sasucamasn
4 KotenbHas Ne1 21.05.2021 yn. bopiion A (HacocHoe Ha - - 35320 0 - -
(cknag CypwuHos H.C.)
nepeMblyke)
yn.[A3epxunHckoro,73 3aBUcuMast
5 KotenbHas Ne3 10.08.2021 (000 C3 (HacocHoe Ha napannenbHas - 212938 246807 45 036 -
«HoBocTponkmy) obpartke)
ctp.Ne10 B 144 mkp.
TMNe1
KotenbHas np.OkTabpbckuin, 0.94 sasicman
6 21.09.2021 ; ~A (HacocHoe Ha napannernbHas - 147240 169680 - -
«HOxHasa» (cekumm 1,2 OO0 o6paTke)
«C3»XKeneszobeToH- P
12»
cTp.Ne28 B 108 mkp.,
KoTtenbHas TrNe2 yn.PbibuHckas,
7 <HOxHas» 22.09.2021 .45 (cekumm 3,4 000 He3aBucUMas - - 424756 0 - -
«C3»Pean CB»)
ctp.Ne24 B 108 mkp., 3aBucuMasn,
KoTtenbHas TrNe2 yn.PbibuHckas, HacocHoe
8 <FOxKHas 23.09.2021 .41 (cexunm 8,9 000 (Hacoc Ha napannenbHas - 157613 289161 - -
«C3»Pean CB») nepeMblyke)
1864628 1560888

11.2. MepeyeHb NoTpebuTenen TENNOBOM SHEPIMK, NITAHUPYEMbIX K MOAKINIOYEHMIO B CrIeAYOLLYI0 NATUNETKY B ropoae YepenosLe.
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Ne nnaHnpoBO4HOro

o 2023 2024 2025 2026 2027 NToro
MUKpOpanoHa
MoakntoyeHHas Tennosas Harpy3ka oTONMeHnsa U BeHTunsAumm, kan/yac
KotenbHasn Ne1

20 0 0 0 0,4986773 0,1387275 0,6374048

21 1,17700318 0,4380257 0 0 0 1,6150289
KotenbHasn Ne2 0 0 0 0 0 0

17 0 0 0,2312125 0 0 0,2312125

18 0,63232286 0 0 0,2312125 0 0,8635354

26 0 1,4773316 1,4773316 1,4773316 1,4773316 5,9093264
KotenbHas Ne3 0 0 0 0 0 0

8 0,17503574 0 0 0 0 0,1750357

McToyHukn Tenna

MAO Cesepcranb 0 0 0 0 0 0

6 0,33604619 0 0 0 0 0,3360462

4 0,30275948 0 0 0,3494481 0 0,6522076

12 0 0 0 1,128317 0 1,128317

10 1,82566739 0,9243957 0,1338675 0,1338675 0,7189276 3,7367258

15 0,1319761 0 0 0 0 0,1319761

12 0 0 0 1,128317 0 1,128317
KoTenbHasi CeBepHas 0 0 0 0 0 0
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Ne nnaHnpoBoO4HOro

MUKDOpaioHa 2023 2024 2025 2026 2027 Wtoro
53 0,25139571 0,2725895 0,8340378 0 0 1,358023
50 0 0,3144784 0 0 0 0,3144784
52 0 0 0,013696 0,013696 0 0,027392

KotenbHas tOxHas 0 0 0 0 0 0

104 0 0 0,9562138 0 0 0,9562138
106 2,95952 1,0701616 0 0 0 4,0296816
107 1,56428846 1,7580869 2,2495335 1,8461827 2,0399812 9,4580728
108 1,29469103 1,9739489 1,309028 1,3575244 1,1970749 7,1322673
110 0 0 0 2,367616 0,6936375 3,0612535
114 1,122024 0 0 0 0 1,122024
115 0,59872447 0 0 0 0 0,5987245
117 0 0 0 0 1,66473 1,66473
122 0 0 0 2,0031245 0 2,0031245
143 0 0,5298447 0,5298447 0 0 1,0596893
144 0 0,4653283 0,4653283 0,5236112 2,4933867 3,9476544
114 0 0 0 0,4418069 0 0,4418069
119 0 0,4418069 0,4418069 0 0 0,8836139
161 0 0,471581 1,701724 0,8427233 0 3,0160283
150 0 0,0477151 0,0477151 0,0477151 0,0477151 0,1908606

Bcero: 12,3714546 10,185294 10,39134 14,391171 10,471512 57,810772
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ITonkmrouenHas

Ne maripoBotiHoro 2023 2024 2025 2026 2027 Hroro CyMMapHai
MHKpOpaioHa TETIJIOBas Harpy3Ka
I'kan/gac
[MoaxmoueHHas cpeqHedacoas Temosas Harpyska ['BC, ['kan/gac
Kotenpaas Nel
20 0 0 0 0,088 0,0042 0,0922 0,7296048
21 0,207702 0,077297 0 0 0 0,284999 1,9000279
KotenpHas Ne2 0 0 0 0 0 0 0
17 0 0 0,007 0 0 0,007 0,2382125
18 0,111584 0 0 0,007 0 0,118584 0,9821194
26 0 0,2607 0,2607 0,2607 0,2607 1,0428 6,9521264
KotenmpHast Ne3 0 0 0 0 0 0 0
8 0,030888 0 0 0 0 0,030888 0,2059237
Hcrounnkn tema
ITAO Cesepcranb 0 0 0 0 0 0 0
0,059301 0 0 0 0 0,059301 0,3953472
0,053427 0 0 0,061666 0 0,115093 0,7673006
12 0 0 0 0,03416 0 0,03416 1,162477
10 0,33319 0,172832 0,03333 0,03333 0,0510428 0,6237248 4,3604506
15 0,0039956 0 0 0 0 0,0039956 0,1359717
12 0 0 0 0,03416 0 0,03416 1,162477
Korensnast CeBepHas 0 0 0 0 0 0 0
53 0,044363 0,048103 0,14718 0 0 0,239646 1,597669
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ITonkmrouenHas

Ne iﬁ‘;‘ff;‘;;%‘g;"m 2023 2024 2025 2026 2027 Hroro Ten;g;“al‘;a}fl’;i’; a
T'kan/gac

50 0 0,055495 0 0 0,055495 0,3699734
52 0 0 0,00341 0,00341 0,00682 0,034212

Korenpnas IOxnas 0 0 0 0 0 0 0
104 0 0 0,16874 0 0 0,16874 1,1249538
106 0,089611 0,188848 0 0 0 0,278459 4,3081406
107 0,276045 0,310244 0,396968 0,2845794 0,3187784 1,5866148 11,044688
108 0,22847 0,234764 0,231 0,239558 0,211244 1,145036 8,2773033
110 0 0 0 0,07168 0,021 0,09268 3,1539335
114 0,198 0 0 0 0 0,198 1,320024
115 0,105655 0 0 0 0 0,105655 0,7043795
117 0 0 0 0 0,0504 0,0504 1,71513
122 0 0 0 0,353485 0 0,353485 2,3566095
143 0 0,0935 0,0935 0,000011 0,000011 0,187022 1,2467113
144 0 0,082115 0,082115 0,0924 0,44 0,69663 4,6442844
114 0 0 0 0,11 0 0,11 0,5518069
119 0 0,11 0,11 0 0 0,22 1,1036139
161 0 0,0142772 0,05152 0,0255136 0 0,0913108 3,1073391
150 0 0,01188 0,01188 0,01188 0,01188 0,04752 0,2383806

1,7422316 1,6600552 1,597343 1,711533 1,3692562 8,080419 65,891191
Wroro O u B, T'BC: 14,113686 11,84535 11,088683 16,102704 11,840768 65,891191
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12. Pe3ynbTaTbl KaniMbpoBKN INIEKTPOHHON MOAENIN CUCTEeMbI
TensocHabXXeHnsl Ha aKTyanM3anpyemMbin Nepuos.

[nst 06 bEeKTUBHOW OLIEHKM BMUSIHAS MEPONPUATUIA, HanpaBneHHbIX Ha yny4dweHue paboThbl
cucTeMbl TeMNocHabXeHnsi, He06X0AUMO UCMONb30BaHNEM afeKBAaTHOWM 3NEKTPOHHOW MOOENN.
Y106l 06EecneunTb JOCTOBEPHOCTL pPe3ynbTaToB MOAENMPOBaAHNST CUCTEMbI TEMNOCHABXEHWS,
Ba)XHO NPOBECTU KanubpoBKYy MOAENM C Y4ETOM pearbHbIX NOMeBbIX AaHHbIX. DTOT NpoLecc
BKNtoYaeT B cebsi cpaBHEHWE pe3ynbTaToB MOAENM C peanbHbIMU AaHHbIMU, onpeaeneHue
obnacrten, B KOTOPbIX JaHHblE MOAENUPOBAHMS HE COrMacyTcs C pearnbHbIMU AaHHbIMM,
onpeaeneHne NpUYnH NobbIX PacXoXaeHU U BHECEHME HEOOXOAUMbIX KOPPEKTMPOBOK As

KaJ'IM6pOBKVI mMoaenu.

KaJ'II/I6pOBKa MOJEenn TeNoBOW CeTU — YTOYHEHNE MaTteMaTu4eckon Moaenn cetn, C

NCNosib30BaHMEM U3MEPEHUIA, MOMYYEHHbIX HA TEMNTOBOW CETWU.
Mopsagok pacyerta:

e OcyulecTBnseTca yTOYHEHUE rMapaBNnYeCcKUX XxapakTepuUCcTUK y4acTKOB TENOBOMW CETH.
e PacyeT npom3BoaMTCA C y4eTOM pacnpeeneéHHbIX yTeYek.

e PacueT nponsBoauTbCs C y4eTOM PakTUYECKMX TEMMNEepaTyp Ha NCTOYHUKAX U
noTpedutensax.

e (Ob6ecneyeHune HanaHca No pacxogam Mexay UCTOYHUKaMMU.

B pesynbTate kanMbpoBku noabupatoTcsi HOBble rMapaBnMyecKkme cConpoTUBIEHUS U
KO3 PULMEHTBI yTEYEK Asi y4acTKOB CEeTU Tak, YTOObl MaTemMaTuyeckasi MoAernb AaBana
MUHMMarbHbIE OTKMOHEHUS! OT AABMEHUIA B KOHTPOIbHbLIX TOYKax, pacnpenensna cyMMapHble

yTeUKkM Nno yyacTkaMm ceTu, n obecneymBana 6anaHc pacxodoB Mexay MCTOYHUKaMMU.

KannbpoBka anekTpoHHOM Mogenu npoBoanniack No AaHHbIM npeactasneHHsim OO0
«lasnpom TennoaHepro Bonorgay. ®aktnyeckne gaHHble No paboTe TennoBbIX CETEN
npegcrasneHsl 3a 2021r. B NpunoxeHun 1 npmeegeHa nHdopmauusa no padote NTI Bo Bcex
panoHax ropoga Yepenosua.

[N KOPPEKTUPOBKM CYLLIECTBYIOLLIE MOOENM C LIENbO agantaumm K akTuyeckum
napameTpam paboTbl bl NpoM3BeaeHbl CrieayoLwmne N3MeHEHNS:
e VI3meHeHbl nonpaBoYHble KO PMUMEHTBI HAarpy30K oTonneHus, BeHtunsaumm, NMBC y
notpebutenen.
e [lpoBeaeHa KOppeKTUPOBKA N3HaYannbHO BBEOEHHbIX JAaHHbIX MO LWEePOXoBaToOCTH

TPy60onpoBOaOB, 3HAYEHUSIM MECTHbIX CONPOTUBIEHWUA M NP. C LENblo NonyyYeHust
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MaKCVMMarbHOro COOTBETCTBUS NapaMeTPOB pacHeTHOW MOAENUN ¢ haKTUYeCKUMun
napameTpamn CUCTEM TennocHabXeHus.

B pesynbTate kanMbpoBku nogobpaHbl rmapaBnmMyeckmue ConpoTUBEHUS N KOIPDULIMEHTbI
yTeuek Ansi y4acTKOB CeTu Tak, YTobbl MaTeMaTuyeckasi MoAernb AaBana MMHUManbHble
OTKIMOHEHUS! OT AaBMEHMI B KOHTPOSIbHbLIX TOYKaX, pacnpenensna cyMMapHble yTe4ku no
yyacTkam ceTu, a Takke obecneyrBana 6anaHc pacxodoB Mexay UCTOYHMKAMMU.

PesynbTaTthl kanmbpoBku NpuBeneHbl B Tabnvue 12.
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Tabnuua

MapameTpbl r’MAPaBINYECKUX PEXUMOB paboThl.

no AaHHbIM d)aKTVI‘-IeCKOFO pexnma pa6OTbI B

no pesynbTaTam BbINOSHEHHOW KanMbpoBKK

MorpelwwHocTb M/A

g 3NEKTPOHHOI MOAENN CUCTEMDI pacxoaom,
) oTonuTenbHbIY Nnepunog 2020-2021 rr. TENNOCHABKEHS MOMyYEHHBIM B 311
NCTOYHMK TENNOBOM aHEPruun, mMogenu, u
MarncTpanbHbIA BbIBOS, hakTUYEeCKNM
pacxonom
[asneHuve B Pacxop TennoHocutens [asneHve B Pacxon TEnnoHocuTens B
TennoHocuTensa B | Tpy6onposoae (%)
nogatowem/obpaTH | B nogatowem/obpatHom | nogatowiem/obpatHomMm HOMAOLLEM/OBDATHO
oM TpybonpoBogax, TpybonpoBogax, TpybonpoBoaax, MﬂT g‘:} q oaop ax
Krc/cm? (M3u/m3ly) krc/cm? Py 3 P 3 Aax,
(m3/a/m3/yq)
OO0 «l"asnpom TennoaHepro Bonorga.
KoTenbHasa Ne1 8,2/3,8 2755 8,4/4 2760 2,0
KoTtenbHasa Ne2 7,5/2,5 3823 7,5/2,5 3923 2,5
KoTtenbHasa Ne3 6,9/3,4 1589 7,0/3,5 1594 3,1
KoTtenbHas CeBepHas 6,5/5,0 1581 6,5/2,0 1586 3,15
KotenbHas KOxHas 6,2/2,2 4158 6,2/4,2 4293 3,1
TOU MNMAO CesepcTanb 6,0/3,0 4207 6,0/3,0 4218 2,6
KotenbHasa BogorpewnHas NMAO 6.2/3,7 948 6.4/4,0 952 4.2
Cesepcranb
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13. MpunoxeHne 1.

Bug Tennoson 3aBucumas Cucrema FBC
2 Harpysku o CcO 13
g g 0 o g [ E C E
= T > (@] © [= m = P
g = 5|8 5| B 5 5 A >
g ARIE: 181353 & g g g g
HaumeHoBaHue 3gaHus KoTenbHas - > | o 3 o | ® 3 3 2 I s b x 2 X
= els|e|le|S|zs|s|8|2 8 2 3 @ 3
$|oton | TBC |Bewr. | 2 | 8| & | 8| 8| 8| |Z]| 5 8 T © T ©
3 slel&|2|s|2|e|&|&| ¢ by N s ~
= T § 3 ® T (5 o § z o ~
= 5 c < S
z g
APXAHI'EJTbCKAA 106 KotenbHas Ne2 09.02.2021 + + - + + - - + - - + - - 8,8 5,5 96,27 55,82
APXAHIENBCKAA 13b KoTtenbHasa Ne1 29.01.2021 + + - + + - - - + - + - - 5,6 4 77 49
APXAHI'EJIbCKAA 136 KoTenbHasn Ne1 29.01.2021 + - - + + - - - + - - - - 5,5 4,2 77 49
APXAHIENBCKAA 13b KoTtenbHasa Ne1 29.01.2021 + + - + + - - - + - + - - 55 4 77 49
APXAHIEJIbCKAA 7 KotenbHasa Ne2 20.01.2021 + + - + + - - - + - + - - 6,8 3,7 97,16 63,35
BAPONHA 2 T3U-MBC 24.02.2021 + + - + |+ -+ - - - -+ - 44 4 92 53,2
BENWMHCKOIO 29 KotenbHas Ne1 03.02.2021 + + - + + - - - + - + - - 7,2 5 90 52
FAFAPVHA 24 T3U-NBC 21.01.2021 + + - + + - + - - - + - - 5 3,2 88 56,1
FOPOJELIKAA 4 KoTenbHas "KOxHas" 11.03.2021 + + - + + - - + - - + - - 6,3 4.2 106 75
FOPOJELIKAA 4 KoTenbHas "KOxHas" 11.03.2021 + + - + + - - + - - + - - 62 4.2 106 82
FOPOJELIKAA 4 KoTenbHas "KOxHas" 11.03.2021 + + - + + - - + - - + - - 6,3 4,2 106 a7
FOPOJELIKAA 4 KoTenbHas "KOxHas" 11.03.2021 + + - + + - - + - - + - - 6,2 4.2 106 80
FOPOLELIKAA 4 KoTtenbHas "KxHas" 11.03.2021 + + - + + - - + - - + - - 6,3 4,3 106 92
FOPOLELIKAA 4 KoTtenbHas "KxHas" 11.03.2021 + + - + + - + - - + - 6,3 4,3 105 84
FOPbLKOIO 22A T3U-MNBC 04.02.2021 + + + + + - - + - - - - - 5,8 4,8 83,5 48
OAHWNOBA 26 KotenbHas Ne3 30.03.2021 + + - + + - + - - - - + - 5 4 74,05 56,02
OAHWNOBA 26 KotenbHas Ne3 30.03.2021 + + - + + - + - - - - + - 5 4 74,09 55,32
KUPUJTNOBCKOE LW 30 KotenbHas "CeBepHasn” 24.03.2021 + + - + + - - + - - + - - 8 4,6 77,63 44,73
KUPUNNTOBCKOE LU 30 KotenbHas "CeBepHasn” 24.03.2021 + + - + + - - + - - + - - 8 4.6 78,25 50,6
KPACHOOOHLIEB 26 KoTtenbHas Ne1 24.02.2021 + + - + + - + - - - - + - 8,4 4,8 101,5 64
KPACHOOOHLIEB 57 KoTtenbHas Ne2 04.03.2021 + - - + + - - + - - - - - 7.4 3,4 83,94 60,04
KPACHOOOHLIEB 57 KoTtenbHas Ne2 04.03.2021 + + - + + - - + - - + - - 7.4 3,4 84 52,17
NEHWHIPALCKAA 10 KotenbHas "lOxHasa" 17.02.2021 + + - + + - - - + + - - 6,4 5,2 104 64
NYHAYAPCKOIO 8 KotenbHas Ne3 10.03.2021 + + - + + - + - - + - - 6,4 3,2 104,58 57,02
JIIOBELKAA 13 KotenbHas "HOxHas" 01.03.2021 + + - + + - + - - + - - - 7,2 6 83,43 58
JIIOBELKAA 13 KotenbHas "HOxHas" 01.03.2021 + + - + + - + - - + - - 7,2 6 83,43 57
JIIOBELKAA 13 KotenbHas "KOxHas" 01.03.2021 + + - + + - + - - + - - - 7,2 6 83 58
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Bua Tennosom 3aBucumas Cuctema FBC
2 Harpysku o CO %)
g g e o E C E [ E
s T > O @ = o = o
g = 2| s 5| 3 s o 2 o o
g 5|2 2 | 0|5 |3 & g g S g
HaumeHoBaHue 30aHus KoTenbHas - > | & 3 o | ® 3 3 2 3 s 2 X a X
= S 8g|ElRB| 232|522 = s a c o
% Oton. | MBC | BeHr. % g :Id.): % § § = g 5 ® z o z g
= 5 = | 8 =
2 g
MOJIOOQEXHAA 18 KotenbHas "CeBepHasn” 28.01.2021 + - + + - - - - + - - 7,4 5,2 76,92 63,41
MONOOEXHAA 18 KotenbHas "CeBepHasn” 28.01.2021 + + - + + - - + - + - - 7,6 5,2 77,56 45,25
MOCKOBCKWW MP 54 TAU-NMBC 17.03.2021 + - + + - - + - - - - 5,3 4,1 76,5 47
MOYEHKOBA 14A KotenbHas "CeBepHasn” 08.02.2021 + - - + + - - - + - - - - 5,8 5 102 58
MOYEHKOBA 14A KotenbHas "CeBepHasn” 08.02.2021 + - - + + - - - + - - - - 5,8 5 102 59
MOYEHKOBA 14A KotenbHas "CeBepHasn” 08.02.2021 + - - + + - - - + - - - - 5,8 4,9 102 57
MOYEHKOBA 14A KotenbHas "CeBepHasn” 08.02.2021 + - - + + - - - + - - - - 5,8 4,9 102 58
MOYEHKOBA 14A KotenbHas "CeBepHasn” 08.02.2021 + + - + + - - - + - + - - 5,8 5 102 57
HABEPEXHAA 296 KotenbHas Ne3 22.01.2021 + - - + + - - - + - - - - 7,6 5,3 100,6 58,43
HABEPEXXHAA 296 KoTtenbHas Ne3 22.01.2021 + - - + + - - - + - - - - 7,8 5,2 100,51 57,32
HABEPEXHAA 296 KotenbHasa Ne3 22.01.2021 + + - + + - - - + - + - - 7,4 5,2 100,99 58,02
HOBAA LUKOJNbHAA 2 KotenbHas "TennuuHas" 25.02.2021 + + - + + - + - - - + - - 2,6 2 71 61
HOBAA LLUKOJbHAA 3 KotenbHas "TennuyHas" 25.02.2021 + + - + + - + - - - + - - 2,6 2 71 60
OKUWHUHA 7 KotenbHas "CeBepHas" 21.01.2021 + + - + + - + - - - + - - 7,4 4,2 104 89
ONUMIMUINCKAA 7 KotenbHas Ne2 09.02.2021 + + - + - - - - + - + - - 6 3,5 101,71 53,88
MNMEPBOMAWCKAS 54 KotenbHas Ne1 18.02.2021 + - - + + - + - - - - - - 6,3 4,6 104 49
MNMEPBOMAWCKAS 54 KoTenbHas N1 18.02.2021 + + - + |+ |-+ |- - - - |+ + 6,3 47 104 49
MNMEPBOMAWCKAS 54 KotenbHas Ne1 18.02.2021 + - - + + - + - - - - - - 6,4 4,7 104 49
PAAXE 60 KotenbHas "HOxHas" 16.03.2021 + + - + + - - + - - + - - 7,8 5,4 79 49
PAAXE 60 KotenbHas "HOxHas" 16.03.2021 + + - + + - - + - - + - - 7,5 5,2 79 48
PAAXE 60 KotenbHas "HOxHas" 16.03.2021 + + - + + - - + - - + - - 7,8 5,4 78 49
PAAXE 60 KotenbHas "HOxHas" 16.03.2021 + + - + + - + - + - - 7,6 5 79 46
PAAXE 60 MPUCTPOWKA KotenbHas "KOxHas" 16.03.2021 + - + + + - - + - - + - - 7.8 5,1 77 44
PbIBUHCKAA 64 KotenbHas "KOxHas" 02.03.2021 + + - + + - + - - + - - - 6,2 3 83 63
PbIBUHCKAA 64 KotenbHas "KOxHas" 02.03.2021 + + - + + - + - + - - 6,2 3 83 61
PbIBUHCKAA 64 KotenbHas "KOxHas" 02.03.2021 + + - + + - + - - + - - - 6,6 3 83 66
PbIBMHCKAA 64 KoTtenbHas "HOxHas" 02.03.2021 + + - + + - + - - + - - - 6 3 83 65
CEBEPHOE LW 33 KotenbHas "CeBepHasn” 15.02.2021 + - - + - - - - - - - - 6 4 102 60
CEBEPHOE W 33 KotenbHas "CeBepHasn” 15.02.2021 + - + - - - + - - - - - 6 4,2 102 60
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Bua Tennosom

Harpysku

3aBucumas
CO

Cuctema 'BC
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CEBEPHOE W 33 KotenbHas "CeBepHasn” 15.02.2021 + - - + - - - - - - - - 6 4,2 102 62
CEBEPHOE W 33 KotenbHas "CeBepHasn” 15.02.2021 + + - + - - + - - + - - 6 4 102 62
CEBEPHOE LW 33 KotenbHas "CeBepHasn” 15.02.2021 + - - + - - - - - - - - 6 4,2 102 60
COBETCKUM 114 KoTenbHas Ne3 12.02.2021 + + - + |+ - - - + - + - - 6,2 42 103,49 66,54
CTAJNEBAPOB 72 T3U-MNBC 04.02.2021 + + - + + - + - - + - - 6 4,8 77.19 63,8
XMMUKOB 26A KoTtenbHas Ne1 05.02.2021 + + - + + - - - - + - - 7.8 4.8 104 55
XNMUKOB 26A KoTenbHas Ne1 05.02.2021 + + - + + - - - - + - - 7.8 4,8 104 55
LIEHTPAJIBHAA (HY) 17 KotenbHasa "TennuyHasa" 25.02.2021 + + - + + - + - - - - + - 2,6 2 71 57
LIEHTPAJIBHAA (HY) 20 KotenbHasa "TennuyHas" 18.03.2021 + + - + + - - + - - + - - 2,8 1,6 70 61
LIEHTPAJIBHAA (HY) 3 KotenbHasa "TennuyHas" 25.02.2021 + - - - - + - - - - - - - 2,4 2,1 70 57
IOBUNEVNHASA 46 KoTenbHasa Ne2 26.02.2021 + + - + + - - + - - + - - 57 2,7 87,84 49,41
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