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1. OOwee Ha3Ha4YeHUe IANeKTPOHHON MoAeNnn CUCTEMbI

Cxema TennocHabxeHusi ropoga paspabartbiBaeTcs C Lenbio obecnevyeHnss HagexHoro
N Ka4eCTBEHHOro TeNMOCHabXeHNa noTpebuTtenen Npn MMHMManbHO BO3MOXXHOM HeraTme-
HOM BO34ENCTBUMN HA OKPY)KatoLLyto cpedy C y4eTOM NPOrHo3a rpagoCTponTENbHOro pa3su-
Tmsa o 2035 roga. Cxema TennocHabxeHust paspabaTbiBaeTcsa Ana onpeaeneHnsa ctpatermm
N eaMHON NOSIUTMKN NEPCNEKTUBHOIO Pas3BUTUSE CUCTEM TENNOCHaABXeHNSA ropoaa.

PaspaboTka anekTpoHHOM Mo4enn cucteMbl TennocHabxeHus r. YepenoseL, Npon3Bo-
ANTCA B COOTBETCTBMM U B 06beme TpeboBaHuin k Cxemam TennocHabXeHns, yTBepXXAEeHHbIX
lMocTtaHoBneHnem lNpasutensctea P® ot 22.02.2012 1. Ne 154,

B cootBeTcTBUM ¢ n. 18 TpeboaHuin kK Cxemam TennocHabxeHus, yTBepKaeHHbIX [Mo-
ctaHoBrneHueMm lNpasutenbctea PO ot 22.02.2012 r. Ne 154, "OnekTpoHHas Moaenb cucTte-
Mbl TENOCHabXeHns NoceneHuns, ropoacKoro okpyra" ABnNseTcst HEOTbEMITIEMOMN YacTbHO
obocHoBbIBaOLWNX MaTepuanoB k Cxeme TennoCHabXeHns.

CopepxxaHue pasgena ykasaHo B n. 38 TpeboBaHui Kk CxemaM TennocHabXeHns, yT-
BepxgeHHbIX [NocTtaHoBneHnem lNpasutensctea PO ot 22.02.2012 r. Ne 154, a Takke Pas-
aenamu | n IV MeTtoamnyecknx pekomeHgaumm no paspaboTke cxem TennocHabXeHus, KoTo-
pble AOMMKHbI ObITb BBeAeHbl B cooTBeTCTBMM C M. 3 [N PO Ne 154,

B cootBeTcTBUMN C TpeboBaHNAMU « DNEKTPOHHAA MOAENb CUCTEMbI TEMNOCHA0XEHUS T.
Uepenosua» paspabatbeiBaetcs B IC Zulu, paspabdotaHHon OO0 «[lNonntepmy, r. CaHkT-
MeTepbypr, B 06beme nmetowmxcsa Ha 01.01. 2018 r. mogynen K gaHHOMY NPOrPaMMHOMY
obecneyvyeHuto ana N3BM.

BasoBbiMM gaHHbIMK AN pa3paboTkM HACTosLLEro pa3aena paboThl ABNAKTCA cBeae-
HUS, NPeaoCTaBMNEHHbIE:

- AOMUHUCTpaumnen MyHMumMnanbHoro obpasoBaHus «ropog Yepenoseyy,

- MYT1 «TennoaHeprusa»,

- O0O0 "lasnpom TennoaHepro Bonoraa",

- MAO «CeBepcTtanby.

KoHeuHas uenb pa3paboTkn 3NeKTPOHHON MOAENM CUCTEMBI TEMNNOCHAbXeHMs nocene-
HWUS, FOPOACKOro OKpyra - co3faHue MHCTPYMeHTa Ans:

- XpaHEeHWs 1 aKkTyanuM3aumm AaHHbIX O TEMNSOBbIX CETAX U COOPYXEHUSAX Ha HUX, BKIHO-
Yyas TeXHMYECKMe nacnopTa 00 bEKTOB CUCTEMbI TEMMNOCHAbXeHUs n rpaduyeckoe npeacTas-
neHne 06bLEKTOB CUCTEMbI TEMMNOCHA0XEHUS C NPUBSA3KOM K Tonorpadnuyeckon OCHOBE noce-
NEeHns1, TOPOACKOro OKpyra C NosiHbIM TOMONIOMMYECKUM ONMCaAHNEM CBA3HOCTN OOBHEKTOB;

- TMOpPaBMYECKOro pacyeTa TENMOBLIX ceTen Nobon CTeNEHN 3aKONbLOBAHHOCTH, B
TOM 4YnCre rmapaBnMyYecKkoro pacyeTa Nnpu COBMECTHOM paboTe HECKOMNbKMUX NCTOYHUKOB Te-

nnoBou QHEPIrnn Ha egunHYKo TENJOBYK CETb;



- MOLENMPOBaHUA BCEX BUOOB NEPEKITIOYEHNI, OCYLLECTBNSAEMbIX B TEMSOBbLIX CETHAX, B
TOM YMCe NEePEKITIYEHN TEMMOBbLIX HAarpy30K MeXay UCTOYHUKaMN TEMMOBON AHEPTUN;

- pacyeTa 3HepreTMYEeCKNX XxapakTepUCTMK TENMOBbLIX CETEN MO NoKasaTento «NoTepu
TENSIOBOM SHEPTUM» N «NOTEPU CETEBOU BOLAbI»;

- FPYNMNOBOro N3MeHeHUs xapakTepucTnk 06 beKToB (Y4acTKOB TENMOBbLIX CeTEN, NnoTpe-
GuTenen) No 3agaHHbIM KPUTEPUAM C LIENbI0 MOAENNPOBAHNS Pa3fMYHbIX NEPCNEKTUBHbBIX
BapMaHTOB CXEM TEMMOCHabXeHNs;

- pac4eTa 1 CpaBHEHUS Nbe30METPUYECKNX rpadmnKoB Ans pa3paboTkn n aHanunsa cue-
HapueB NepcrnekTUBHOIO PasBUTUS TEMNSOBbLIX CETEN;

- aBTOMaTMU3MPOBaHHOIO (POPMUPOBAHUSA NYTN OBMKEHUSA TEMMOHOCUTENSA A0 NPOU3-
BOJIbHO BbIGpaHHOro NoTpebuTens ¢ Lenblo pacyeTa BEPOSATHOCTM 6Ge30TKasHOoM paboThbl
(HagexxHOCTN) CUCTEMbI TENNOCHABXEHNA OTHOCUTENBHO 3TOro NOTPeEbUTENS;

- aBTOMaTM3MPOBAHHOIO pacyeTa OTKIIYEHHbIX OT TennocHabXeHns notTpebutenen
nNpu NOBPEXAEHNN NPON3BOSILHOMO (NOOro) yyacTtka TENNOBON CETH;

- onpeaeneHns CyLecTBoBaHMS NyTu/nyTen ABUXEHUS TeNNOHOCUMTENS A0 BblIGpaHHO-
ro notpebutens npu NnoBpeXxaeHnn NpomM3BOSIbHOIO yyacTka TennoBou ceTu;

- pac4yeTa acphekTUBHOro pagmyca TensiocHabXxeHnsi B 30HaxX eNCTBUSA N30NNPOBaH-
HbIX CUCTEM TennocHabxeHnsa Ha 6a3e eaNHCTBEHHOIO MCTOYHUKA TEMMOBOW SHEPTUN.

Llenb pa3paboTkun 3NeKkTPOHHOW MoLenn CucTeMbl TennocHabxeHus r. YepenoBua Ha
2020 — 2033 rr. — Hanbonee nonHoe cobntogeHue n. 55 TpeboBaHuin kK Cxemam TennocHab-
XeHus, yTBepXaeHHbIX [NocTtaHosneHnem Npasutensctea P® o1 22.02.2012 r. Ne 154
(pen.o116.03.2019), npn ycnosun paspabotkm mogenu B N'MC Zulu, paspadotanHHon OO0
«Monutepmy, r. CaHkT-MNeTepbypr, ¢ yueTom nmetowmxca 01.01. 2018 r. mogynen K
AaHHOMY nporpaMmMHomMy obecnedeHuto ansa NMIBM.

B cootBeTcTBUM € Pasgenom IV MeTtognyeckux pekomeHgauum no paspaboTke cxem
TennocHabxeHuns, KoTopble A0KHbI ObiTb BBeAeHbl B cooTBeTCTBUM C M. 3 [N PP Ne 154:

- B cxeme TennocHabxeHnuns, paspabaTbiBaeMon BnepBble, PEKOMEHOYETCS BbINONMHATb
pa3paboTKy aNeKTPOHHOW MOoLEenV NepBOro ypoBHsi. B Mogenb nepBoro ypoBHSA pekoMeHay-
eTCs BKIoYaTh BCe MaructpanbHble Tennosble cetn o LITI u/unm TennoBbix kamep Ha Ma-
rMCTparnbHbIX TEMMOBbIX CETSX (40 OTBETBNEHUA HA pacnpeaenuTenbHble (KBapTanbHble) Te-
nrnoBble CeTu).

- Mogenb BTOPOro ypoBHs, C ONMcCaHneM pacnpenenurenbHbiX (KBapTarnbHbIX) Tenno-
BbIX CETEN, 4O KOHEYHbIX NOTpebutenen pekoMmeHayeTcs BbIMNOMHATL B NpoLecce nocre-

,u,yrou.l,e|7| aKTyanmsauum cxembl TennocHabXeHus. AKTyaJ'II/I3aLI,I/IFI CXeM TennocHabxeHus



Npon3BOANTCA B cOOTBETCTBUMN C TpeboBaHuamMM k Cxemam TennocHabxeHus,

- Tennosyto Harpy3ky Ha LITT1 unu kamepax marmctpanbHbIX TENSIONPOBOAOB PEKOMEH-
AyeTcsa 3agaBaTth C UCMONb30BaHNEM MHCTPYMEHTa MOLENMPOBaHUA NoTpedbuTtenen unm
0006LLEHHbIX NOTpebuTEnen.

- MoTpebutenen n 0600LWeHHbIX NOTpebutenen crnegyeT pasaendatb No TMNam npucoe-
AVNHEHNS TennonoTpebnaLwmnx yCTaHOBOK B CUCTEMAX OTOMMEHNUS, BEHTUNALUN N TOPSYEro
BOOOCHabXxeHus1 noTpedbutenen.

- B cocTtaB notpebutenen n o6o6LLEeHHbIX NOTpedbuTenen cneagyeT BkAO4aTb NOTEPU
TENMOBOW MOLLHOCTU NO pacnpenenuTernbHbIM TENSIOBbIM CETSIM 1 NOTEPU

TEenIoHoCUTEeIA.



2. PacueTHble Moaynu 3feKTPOHHOW Moaenu

2.1. O6wwme nonoxeHus

"eonHdopmaumnoHHasn cucteMma Zulu npegHasHadyeHa ansa paspabotkm M'MC npunoxe-
HUIA, TPEDYHOLWNX BU3yanu3aunm NpoCTPaHCTBEHHbIX AaHHbIX B BEKTOPHOM 1 pacTpOBOM BU-
Ae, aHanusa nx Tonosnornm n Nx CBA3N C CEMaHTUYeckuMm 6azammn gaHHbIX.

C nomoLwublo Zulu MOXXHO co3aBaTb BCEBO3MOXHbIE KapTbl B reorpadynyeckmx npoekx-
UMSAX, UK NNaH-CXeMbI, BKITHOYAA KapTbl N CXEMbl MHXXEHEPHbIX CETEN C NOAAEPXKKON UX TO-
nonoruu, pabotaTtb ¢ 60MbLWIMM KONMYECTBOM PacTpOB, NPOBOAUTL COBMECTHbIA CEMaHTU4e-
CKUI N NPOCTPAHCTBEHHBIN aHanm3 rpacmyeckmx u TabnuyHbIX aHHbIX, CO34aBaTh pasnmy-

Hbleé TeEMaTU4YECKMNE KapTbl, OCYLLECTBIIATb SKCNOPT U UMIMOPT AaHHbIX.

2.2. BasoBbl kKOMMEKc

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

BekTopHble crnoun

PacTtpoBble crion

Cnowu penbeda

Cnon WMS

Cnowu Tile-cepsepoB

Cnowu, otobpaxkaemble B OOHON KapTe, MOryT HaxoguTbCs MO0 NOKanbHO Ha KOMMbHO-
Tepe, NMMBO ABNATLCS CrIOAMM OQHOMO UM HECKONbKUX cepBepoB ZuluServer, nnbo, Kak B
cnyyae WMS wu Tiles, Ha cepBepax Apyrux npon3sogurenen

Cuctema paboTtaeT co cnegyowmnmm rpapnyeckumMmm TMnamm BEKTOPHbIX AaHHbIX: TOYKa
(cumBon), NUHUSA, NONUANHUSA, NOSNU-NONTUIIMHUS, NOSUIOH, NONN-NOJSIUIOH, TEKCTOBbLIA 00b-
exT.

PepnakTopbl CUMBOSIOB, CTUMNEN NIMHUIA N CTUIEN 3aNMBOK JalOT BO3MOXHOCTb 3aaBaTtb
nonb3oBaTenbCkne napameTpbl oTobpaxeHns1 0O bEKTOB.

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

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

Kaxxgbln TMN gaHHbIX BHYTPU COSt MOXET MMETb COOCTBEHHYO CEMaHTU4eCKyto 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 npuBAsaHHbIx 06bekToB 13 Tab (Mapinfo) n Map (OziExplorer).

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

3apaHue sBuanmon obnactn (oTcedeHne sapamoyvHoro ocpopmneHnsa 6e3 npeobpasoBa-
HUA pacTtpa).

Mpu oToBpaxxeHne pacTpoBbIX OOGBLEKTOB B MPOEKUUN KapTbl, OTIIMYHOM OT NPOEKLnn
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 uuncne 13-90, 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 3a4aTb CBOK CUCTEMY KOOpAMHAT C MHAUBMAYANbHBIMU NapameTpamm
ANsA Nnoaaep>KMBaemMbIX CUCTEMON NPOEKLIMNA.

B yacTHOCTK, 3Ta BO3MOXHOCTb NMO3BOMUT, NMPU U3BECTHbLIX NapameTpax (Knyax nepe-
Xxoaa), NpuBA3bIiBaTb AaHHbIE, XpaHSLWMECS B MECTHOW CUCTEME KOOPAMHAT, K O4HON U3 rMo-
GanbHbIX CUCTEM KOOPAUHAT.

[aHHble, XpaHsaLwmnecs B pasHblX CUCTEMax KOOpAMHAT, MOXHO OToBpaxaTb Ha OgHOWN
KapTe, B 04HOM 13 Npoekunin. Mpun aTom nepecyeT KoopanHaT (ecnv oH TpebyeTtcs) n3 ogHo-
ro gaTyma B ApYyrov 1 u3 O4HOM Npoekuun B Apyryro Npon3BoanTCSA Npyu oTobpaxeHnn «Ha
neTy».

[laHHble MOXXHO NepenpoeumpoBaTb U3 OQHOM CUCTEMbI KOOPAUHAT B APYTyHO.

2.3. lNopcuctema «l'vagpasnuka»

MakeT ZuluThermo nos3BonseT co3gatb pac4YeTHYIO MaTeMaTUYeCKyto Moderb CeTu,
BbIMNOMHUTL NACNOPTM3aLMIO CETU, N HA OCHOBE CO34aHHOM MOoAenNn pewaTb MHPOPMaLIMOH-
Hble 3afa4u, 3aga4vv TONONOrMYECKOro aHannsa, u BbINOMNHATL pasfUyHble TENOrMapaBnu-
Yeckue pacyeThbl.

PacueTy nognexat TynukoBble U KOSbLEBbIE TENIOBbIE CETU, B TOM YUCIE C MOBbICU-
TeNbHbIMW HACOCHLIMU CTaHLMSIMU U APOCCENUPYIOLLMMM YCTpOMUCTBamMK, paboTatowme ot
OAHOr0 NIIN HECKOSbKNX UCTOYHMKOB.

lMporpamma npegycmaTpmBaeT TensornapaBnnuyecknini pacyeT ¢ NpucoeguHeHneM K ce-
T MHOMBUAYaAnNbHbIX TENOBbIX NYHKTOB (MTI1) n ueHTpanbHbIX Tennosblx nyHkToB (LITT1) no

HECKONbKNM OEeCSITKaM CXEMHbIX peLLeHuiA, MpUMeHsieMbIX Ha Tepputopun Poccum.



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

PacuyeT TennoBbix NoTepb BegeTcst MMbo N0 HOPMATMBHBLIM NOTEPSIM, NGO NO hakTu-
4YeCKOMY COCTOSIHUIO N30NALMM.

PacuyeTtbl ZuluThermo moryT paboTtaTb Kak B TECHOW MHTErpaumm ¢ reonHdopMaLmnoH-
Hom cuctemon (B Buae moaynsa pacwmpenms MNMC), Tak n B Buge otaensHon 6ubnuotekm
KOMMOHEHTOB, KOTOPbIE€ NO3BOJISAKOT BbINOMHATL PaCcYeTbl U3 MPUIOXKEHUI Nonb3oBaTenen.

B HacToaWwWmMIN MOMEHT NPOAYKT CyLLEeCTBYeT B CreayoLnX BapuaHTax:

ZuluThermo - pacyeTbl Tennosbix ceten ana NMC Zulu

ZuluArcThermo - pacyeTbl TennoBbix ceTen ana ESRI ArcGIS

ZuluNetTools - Active X-KOMMOHEHTLI AN pac4eTOB MHXEHEPHbIX CETEN

2.4. PacyeT HOMUHaNbHOro rmapaBfiM4eCcKoro pexmma

Hanado4HbIl pacdem mensoeol cemu

Llenbto Hanago4yHoro pacyeTta sBnsieTcst obecneyeHne notTpedbuTenen pacyeTHbIM KO-
NMYecTBOM BOAbl U TEMNOBOM 3Heprun. B pesynbtaTte pacyeTa ocyliecTBnseTcsa noabop
3NeBaToOPOB U UX coner, NPON3BOAMTCS pacyeT CMEeCUTESbHbIX U POCCENUPYHOLLNX YCT-
PONCTB, ONPeaensieTCca KONMMYECTBO M MECTO YCTAHOBKU APOCCENbHbIX Wanb. PacyeT moxeT
NPOu3BOANTLCSA NPU N3BECTHOM pacrnofiaraeMoM Hanope Ha UCTOYHKKE U ero aBToMaTunye-
ckom nogbope B criyyae, ecnv 3afaHHOro Hamopa He A0CTaTOYHO.

B pesynbTate pacyeTta onpegenstoTcs pacxobl M NoTepu Hanopa B Tpybonposoaax,
Hanopbl B y3rax ceTn, B TOM YMcChe pacnofnaraemble Hanopbl y notpebutenen, TemnepaTtypa
TENNOHOCUTENS B y3nax ceTu (Mpu yyeTe TeNNOBbIX NOTEPb), BENUYMHA N30bITOYHOrO Hano-
pay notpebutenen, Temnepatypa BHyTPEHHEIO BO34yXa.

[poccennpoBaHune n3bbITOYHbIX HANOPOB Ha abOHEHTCKMUX BBOAAX NPOU3BOAAT C MO-
MOLLbIO COMNEN 3M1eBaTOPOB N ApoccenbHbIX Wwanb. [JpoccenbHble Wwanbbl nepes aboHeHT-
CKMMM BBOOAMM YCTaHaBNMBAOTCHA aBTOMaTMYECKN Ha nogatoiem, obpatHoM nnmn obomnx
TpybonpoBogax B 3aBUCMMOCTMN OT HEOOXOANMMOrO A4St CUCTEMbI TMAPABINYECKOrO pexnma.
Mpun paboTe HeCKONMbKMX NCTOYHMKOB Ha OOHY CEeTb OnpeaenseTcsa pacnpeneneHme Boapl 1
TENMOBOW AHEPrUN Mexay UctodHnkamu. MNMoasoamTtca 6anaHc No BoAe M OTMYLLEHHON Ten-
NIOBOW 3HEpPrven Mexay UCTOMHUKOM n notpebutensmn. OnpegenaioTca notpebutenm n co-
OTBETCTBYIOLLMA UM UCTOYHUK, OT KOTOPOro AaHHble NoTpedutenn nony4vatoT Bogy M TENo-

BYIO SHEPTUIO.



lMoeepo4HbIlU pacyem mensoeou cemu

Llenbto noBepo4HOro pacyeTa ABnseTcs onpegerneHme akTnyeckmx pacxonos Tenso-
HOCUTENS Ha y4acTKax TENSIOBOM CETU U Y NOTpebUTENEN, a TakKe KONM4eCcTBe TEMOBOWN
3Heprum nony4vaemomn notpedbutenem nNpu 3agaHHOM TeMmnepaTtype BoAbl B NOAAOLLEM Tpy-
BGonpoBoae 1 pacnonaraemMomM Hanope Ha UCTOYHMKE.

Cos3pgaHHas matemaTnyeckas UMUTaLMOHHAs MOAENb CUCTEMbI TEMNOCHAOXEHUS, Cry-
Xawaa ons pelleHnsa noBepoYvHou 3agadn, No3BoNseT aHanM3npoBaTh rMapaBnnyeckui u
TENroBON pexum paboTbl CUCTEMBI, @ TaKkkKe NPOrHO3MpoBaTb N3MEHEHWE TeMnepaTypbl
BHYTPEHHEro Bo3ayxa y notpebutenen. PacyeTbl MOryT NpoBOAUTLCA NPU PasnnYHbIX UC-
XOOHbIX AaHHbIX, B TOM Y/CIle aBapUNHbIX CUTYyaLMsIX, HAaNnpUMep, OTKNIYEHUN OTAENbHbIX
y4acTKOB TEMNSIOBOW CeTU, Nepefayn BoAbl U TENMOBOW 3HEPTMM OT OQHOIO UCTOYHUKA K ApY-
romy no ogHomMmy u3 TpybonpoBoaoB 1 T.A4.

B pesynbTate pacyeTa onpegensaoTca pacxodbl U noTepu Hanopa B Tpybonposogax,
Hanopsbl B y3nax ceTu, B TOM YMCne pacrnonaraemMble Hanopbl y noTpebutenen, Temnepartypa
TENNOHOCUTENS B Y3nax ceTu (Mpu yyeTe TennoBbIX NOTEPb), TeMMepaTypbl BHYyTPEHHENO
BO3ayxa Yy notpebutenen, pacxogbl 1 TemnepaTypbl BOAbI HA BXOAE M BbIXO4E B KaXayHo
cuctemy TennonotpebneHus. MNpu paboTe HECKONBbKMX NCTOYHUKOB Ha OAHY CeTb onpeaens-
eTca pacnpegeneHne Bogbl U TEMSOBOW SHEPrUM Mexay UCTOYHMKamu. [ogsoantca banaHc
no BoAE M OTMYLLEHHOWN TEMNIOBOW 3HEPIUEN MEXAY NCTOYHMKOM 1 noTpebutensamun. Onpe-
AensaTca noTpebutenn n COoTBETCTBYIOLLMA MM UCTOYHUK, OT KOTOPOro AaHHble NnoTpebu-

Tenn nony4yarT BOAY U TENITOBYH 3HEPIUIO.

KoHcmpykmopckul pacyem mensioeou cemu

Llenblo KOHCTPYKTOPCKOrO pacyeTa siBnsieTcs onpegeneHne guameTpos TpybonpoBo-
A0B TYMMKOBOW W KOSbLEBOW TEMNMOBOW CETU MPU NPONYCKe NO HUM PacYeTHbIX PacXo40B npu
3aaHHOM (MM HEM3BECTHOM) pacnofiaraeMoM Hanope Ha UCTOYHUKE

[aHHasa 3agayva MoXeT ObiTb MCNONb30BaHa NPy Bblaaye paspeLLeHns Ha NoaktYeHne
noTpeduTenen K TENSTIOBON CETU, TaK Kak B KAYECTBE UCTOYHMKA MOXET BbICTyNaTb Ntobomn
y3en cucTeMbl TENNOCHAbXeHWs, Hanpumep Tennosas kamepa. [Ina 6onee rmbkoro pewleHuns
AAHHOW 3a4a4yum NnpegycMoTpeHa BO3MOXHOCTb M3MEHEHNSI CKOPOCTU ABMXXEHWSI BOObI MO
y4yacTkaMm TEnnoBOW CETU, YTO NPMBOAMUT K M3MEHEHNIO AnamMeTpoB TpybonpoBoaa, a 3HaunT
N pacnoniaraemMoro Harnopa B TOYKe NOoAKMNIoYEeHMS.

B pesynbTate pacueTta onpenenstoTcs anameTpbl TpyO6onpoBoaoB TEMSIOBOW CETH,
pacnonaraemMbiin Hanop B TOYKE MOAKITYEHNS, pacxodbl, NOTEPU Hanopa n CKOPOCTU ABUXKe-

HNA BOObl HA y4HaCTKax CETHU, pacnoliaraeMble Hanopbl Ha n0Tpe6|/|Ten$|x.
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2.5. Pacuert TekyLiero (dpaktnyeckoro) rmapaBinyecKkoro pexmva.

CywectBeHHas 0COBEHHOCTb TeKyLlero (pakTn4eckoro) ruapasfiMyeckoro pexmma co-
CTOUT B TOM, YTO rMApaBfMYECKMIN pacyeT TEKYLLEro pexuma oTkanmbposaH no AaHHbIM 13-
MEpPEHUIN PacxodoB M AaBMEHUI B KOHTPOSIbHbIX TOYKax TENSIOBOM ceTh. Taknm obpasom
rmgpaBnuyeckne ConpoTMBIIEHUS YHACTKOB TEMNSIOBOW CETU MakCMManbHO NPUGMXKEHbI K

drakTN4eCKUM.

2.6. MogenupoBaHue nepeksito4eHnn

AHanus nepeknto4YeHnin, NOUCK bnuxaniien 3anopHOM apMaTypbl, OTKNOYaloLWen yya-
CTOK OT UICTOYHMKOB, WU NOSTHOCTBLIO N30NUPYIOLLEN YHaCTOK U T.A4.

[Mo3BonseT paccuntTaTb UISMEHEHUS B CETU BCMEACTBUE OTKITHOYEHUS UN N30NIMPOBa-
HUA 3afaHHbIX OOBHEKTOB ceTu (y4acTKOB, apMmaTypbl U T.4). Takke Npou3BOANTCS pacyeT
00BbEMOB BHYTPEHHUX CUCTEM TENNonoTpebrieHnss n Harpy3ok Ha cucTeMbl TennonoTpebne-
HWA NPU AaHHbIX UBMEHEHUSX B ceTU. Pe3ynbTaTthbl pacyeTa oTobpaxatTcsa Ha kapTe B BUAe
TeMaTUYeCKoN packpackm 1 BbIBOOATCS B OTYET.

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

NMOUCK NMonaBLIMX NOA OTKMIOYEHNE OOBHEKTOB CETHU;

pacyeT 06beMOB BHYTPEHHMUX CUCTEM TEMNONOTPEONEHNA N HAarpy30K Ha CUCTEMbI Ten-
nonoTpebneHnsa Npu gaHHbIX UBMEHEHUSIX B CETMU;

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 n 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 Tabnuy B 6a3y AaHHbIX Un
BblbOpe Tabnuy ona gpyrmx onepaumn.

NCTOYHMKM JaHHbIX MOTYT UCMNOSb30BaTbCA Kak NokKarbHO B O4HOMOMb30BaTENbCKON
Bepcumn Zulu, Tak n Ha cepBepe ZuluServer. B cnyyae cepsepa oOHM MOryT ObiTb onybnukosa-

Hbl U UCMONb30BaTbCsA Nonb3oBaTensammn ZuluServer.
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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 nogatowem Tpybonposoae

NHUA gaeneHnst B obpaTtHom TpybonpoBoae

NMHWSI NOBEPXHOCTU 3eMNU

NNHUA NOTEPb Hanopa Ha wanbe

BblCOTa 34aHus

NVHUSA BCKUMNAHMWSA

JINHNA CTaTU4eCKOro Hanopa

wun < | - @[ o @R 3 Mooy @
110 d
o = o ]
100 %- & o B o g__ g o -
an
an
= 70
S 60
E a0
40
05
20
10
o =
HaMMEHDE SHME Y303 TE-8 TE-10  TE-11 TE-12 HC-1 TE-13 TE-14 Tk-15 TiL
MenEskHeckaa BLICOTE, M 13 14 15 16 25 3 28 18 11
Hanop & oSpaTHom TpyGonposoge, m 26.235 26748 27062 2743 42709 43257 44 13 45494 46102
Pacnonarsemeii Hanap, m 69.712 65.246 67377 66.335  93.264 45939 46518 42633 4097
JniHa yYacTE:S, W 34.93 2491 3667 3265 7254 9516 325 TE.G2
JWameTn yYacTES, m 0.1 o1 01 0.1 0.1 o007 0.0s 005
MoTepr Hanopa B NoJganen TRYGoNpoEogE, M 0.852 0357 063 0.544 1.003 1 607 2469 1.105
MoTepu Hanopa & oSpaTHOM TRYGoNPoBOLE, M 0513 0313 033 0.296 0.5458 0574 1.363 0605
CKOpOCTE AEMKEHMA BOgEl B NOJ.TR-Ae, MiC 1.082 0953 0834 0.752 0.752 0918 119 0528 =
CROPOCTE AEMKEHMA BOAEI B 00p. TR-ge, mic -0.7g 0.7 -0E1s -0554 -0554 -0.67s -0.878 -0.39
¥aenEHEIE MMHERHEIE NoTepk B NC, i _I 2323 18,711 14394 11.649 11.649 270 69,453 13663 | _ILI
4 3

LiBeT n cTunb NMHUI 3agaeTcs Nofb30BaTEeNEM.

B Tabnuue noa rpacdmkom BbIBOAATCA ANSA KaXA0ro yana cetm HauMeHoBaHue, reoge-
3mMyeckasi OTMeTKa, BbiCOTa NoTpedbuTens, Hanopbl B nogarwem n obpatHom Tpybonposo-
Aax, BennumHa gpoccenmpyemMoro Hamnopa Ha wanbax y notpebutenen, notepm Hanopa no
y4yacTkam TennoBOu CETU, CKOPOCTU OBUXEHUS BOAbI HA y4acTkax Tennosoun cetu u 1.4. Ko-

NNYECTBO BbIBOAUMOM NoA rpahukom nHdgopmMaumm HactpamBaeTcsa Nonb3oBaTenem.
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2.9. [pynnoBble N3MEHEHUS XapakTEPUCTMK Harpy30k aboHEeHTOB TEMMOBOW CETU MO 3a4aHHbIM
KpUTEpUsSM

B nogcucteme rugpaBnnyeckmx pacHeToB UMeeTCs cneumanbHbIi UHCTPYMEHT AN
OCYLLIECTBIEHNSI MACCOBbIX U3BMEHEHUI XapakTEPUCTUK HArpy3oK noTpebutenen ¢ uenbto
MOAENNpPoBaHus - Takum 06pasom, YToObI NPy 3TOM HE MEHSATb NACNOPTHbIE 3HAYEHUS Ha-
rpy3ok aboHEeHTOB TENNOBOW CETH.

OTOT MHCTPYMEHT NO3BONAET NMPUMEHUTL 0bLLee NpaBuio USMEHEHUS XapakTepUCTUK
TENnmoBOW Harpy3kn OAHOBPEMEHHO 4S5l HEKOTOPOW COBOKYNHOCTM NOTpebuTtenen, onpene-
nseMomn 3aJaHHbIM KpuTepuem oTbopa, B YaCTHOCTU:

no Bcen Dase gaHHbIX ONUCaHUSA TEMMNOBOW CETU;

Mo OOHOW N3 CBA3HbLIX KOMMOHEHT (TENSIOBON 30HE UCTOYHUKA);

no HekoTopon rpaduyeckon obnacTn, 3agaHHOM NPOU3BOSIbHLIM MHOTOYrONTbHUKOM;

no Tuny o6beKTOB TEMNOCHABXEHNA (KUnbe, agMUHUCTPATUBHbIE 30aHWUSA, MPOMBbILL-
NEHHOCTb U T.4);

no Npu3HaKy Be4OMCTBEHHON NOAYNHEHHOCTU;

Nno Npu3HaKy aAMUHUCTPATUBHOIO AENEHUS; U T.N.

Kputepumn otbopa moryT 6b1Tb NOOLIMKU, eOUHCTBEHHOE CyllecTBeHHoe TpeboBaHue:
cooTBeTCTBYyHOLWast MHpOpMaLmsi, HA OCHOBaHUM KOTOPOW CTPOUTCSA KpUTEepManbHbii 0Toop,
AOJIPKHA B SBHOM BUAE NPUCYTCTBOBATb B ©6a3e AaHHbIX onucaHusa notpebutenen tenna.

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

BKMOYEHNE/OTKNIOYEHME O4HOIO UM HECKOMbKNX BUOOB TEMNMOBOW HArpy3Ku;

OorpaHn4yeHne O4HOro UMM HECKOSTbKNX BUOOB TENNOBOW Harpy3ku (B % OT NacrnopTHOWN,
B T.4. n 6onee 100%);

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

n3MeHeHwune crnocoba 3agaHnsa TENNOBOW HArpy3ku N3 CNUCKa, MMEKLLErocs B nacnopre
(npoekTHasi/noroBopHas/akTudeckas...)

[Mocne npoBegeHUs cepun N3MEHEHNN XapakTepPUCTUK Harpy3oK aBToMaTU4eCKn Npouns-
BOOUTCA rMapaBfvyeCcKnin pacyeT TENSIOBOM CETU, pe3yrbTaTbl KOTOPOro cpasy e LOCTYMHbI
ANa BU3yanusauuu Ha cxeme 1 aHanuaa.

[MocKonbKy NPU U3MEHEHUN XapaKTEPUCTUK HArpy3ku nacnopTa notpebutenemn He me-
HAIOTCS, OYEHb NPOCTO BEPHYTLCS K MCXOOHOMY COCTOSIHUIO pacyeTHOW rmapaBnmn4yeckon Mo-

aenun, onpegendaemMomy nacrnopTHbIMU 3HAYEHNAMU TENMIOBbIX HArpy3okK n0Tpe6MTene|7|.
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2.10. 'pynnoBble nameHeHns (kannbpoBKa) XapakTepPUCTUK y4aCTKOB TEMIOBOW CETU MO
3agaHHbIM KpUTEPUAM

[aHHbIA MHCTPYMEHT NPUMEHNM L5 Pa3nMYHbIX Lenen n 3agad ruapaBnmyeckoro Mo-
AENUPoBaHnsi, OAHAKo ero OCHOBHOE npefHasHaveHne - KanmbpoBKa pacyeTHON rmapasnu-
4yeckon mogenu TensioBon cetn. TpybonpoBoabl peanbHOM TENOBOW CETU BCeraa MMeroT
bU3nveckme XxapakTepucTmKku, OTNNYaLWMECH OT NPOEKTHbIX, B CUNY NPOUCXOASLLMX BO
BpEMEHUN N3MEHEHUN - KOPPO3UU U BbiNaZeHNA OTNOXEHN, OTPaXKatoLWMXCS Ha USMEHEHUMN
3KBMBaNeHTHOWN LIepOXOBaTOCTU U YMEHbLLUEHUN BHYTPEHHEro AnamMeTpa BCreacTane 3apac-
TaHus. O4eBMAOHO, YTO 3TU U3MEHEHUS BNUAIOT Ha rMApaBnMyeckue ConpoTUBINEHNS y4acT-
KoB Tpy6onpoBoaos, 1 B Macwtabax cetu B LLeNIOM 3TO NPMBOAMUT K BECbMa 3HaYUTESbHbIM
pacxoxgeHnem pesyrbTaToB rmapaBin4eckoro pacyeTa rno "npoekTHbIM" 3Ha4YeHUsIM C pe-
anbHbIM rMAPaBIMYECKUM PEXMMOM, HabrlogaeMbliM B 3KCnnyaTupyemMon tennoson cetn. C
APYron CTOPOHbI, U3MEPUTb AENCTBUTENbHbIE 3HAYEHUS LLEPOXOBATOCTEN U BHYTPEHHNX
AnamMeTpoB y4aCTKOB OENCTBYIOLLEN TENSIOBOW CETU HE NpeacTaBNAeTCcs BO3MOXHbIM, MO-
CKONbKY 3TO notpeboBano 66l MaccoBOro BCKpbITUA TPyOONpoBOAOB, YTO BPSA NU peanu-
3yemo. [1o3ToMy 3TN 3HAYEHNSA MOXHO NULLb KOCBEHHBIM 06pa3oM OLEeHUTb Ha OCHOBaHUU
CpaBHEHNSA pearnbHoro (HabrgaemMoro) rmapaBnUYECKOro pexmnma ¢ pesynbTatammn pacye-
TOB Ha rmapaBnM4eckon MoAenn, N BHECTU B paCYETHYHO MoAesSlb COOTBETCTBYOLLME MO-
npaeku. B aTom, B nepBoM NpubnmkeHum, 1 COCTOUT NPOLIECC KannbpoBKMy.

WHCTpYyMEHT rpynnoBbIX onepaLmi No3BONSAET BbINOMHUTD MU3BMEHEHME XapaKTePUCTUK
ANA NOAMHOXECTBa Y4acTKOB TEMMOBOW CETU, ONpeaensaemMoro 3agaHHbIM Kputepmem otbo-
pa, B YaCTHOCTU:

no Bcen 6ase gaHHbIX ONUCaHUSA TEMMNOBOW CETU;

Nno O4HOW N3 CBA3HbIX KOMMOHEHT TEMOBOW CETU (TEMSIOBOW 30HE NCTOYHUKA);

no HekoTopon rpaduryeckon obnactn, 3agaHHOM NPOMN3BOSIbHLIM MHOTOYrONTbHUKOM;

BOONb BbIGpPaAHHOrO NyTy;

Mpu aTOM Ha NGO 13 BbiLleNepeYNCEHHbIN "NPOCTPAHCTBEHHbBIN" KPUTEPUIA MOXKET
ObITb HaNoOXeHa cynepno3nums Kputepmes oTbopa no KnaccuuumpyoLwmnumMm NpusHakam:

no noAaroLwmm unu obpaTHbIM TpybonpoBoaam TENSIOBOW CETU, TIMBO CUMMETPUYHO;

no BMAY TENSOBbIX CETEN (MarncTpanbHble, KBapTarbHbIe);

no yyacTkam TensioBon CeTU onpeaeneHHoro yCroBHOro AnameTpa;

no yyacTkam TensioBon CeTU C onpeaeneHHbIM TUNOM NPOKNaaku, 1 T.n.

Kputepun otbopa moryT 6bITb NPOM3BONbHLIMY MPpK COBNIOAEHNN OCHOBHOMO TpeboBa-
HWUA: MHOpMaLNA, Ha OCHOBaHMM KOTOPOW CTPOUTCS OTOOP, AOSMKHA B IBHOM BUAE NPUCYT-

CTBOBaATb B NACNOPTHbIX ONMMCaHNAX y4aCTKOB TENSI0BOM CETH.
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[nsa y4acTKoB TENMOBbIX CeTEeN, 0TOOBPaHHbIX MO onpeaeneHHON COBOKYNHOCTU KpUTe-
pUeB, MOXXHO NPOM3BECTM NbyI0 N3 CneayrLmnx onepauun:

N3MEHEHNEe 9KBUBAIIEHTHOM LLIEPOXOBaTOCTU;

NU3MeHeHue cTeneHn sapactaHus TpybonpoBoaos;

N3MeHeHne KoapdpuumeHTa MecTHbIX NOTepb;

n3meHeHne cnocoba pacyeTa CONPOTUBEHUS.

Mocne npoBeAeHNs cepun M3MEHEHUIN XapaKTEPUCTUK y4acTKoB TpybonNpoBOAOB Ter-
NOBOW CETU aBTOMATUYECKN NPOU3BOAUTCS rMMApaBANYECKUN pacyeT, pe3yrnbTaTbl KOTOPOro
cpasy Xe OOCTYNHbI 4115 BU3yanu3aunm Ha cxeme 1 aHanuaa.

lMockonbKy NpU U3MEHEeHUN XapakTepUCTUK yHaCTKOB TEMNSIOBOW CETU UX NacnopTta He
MoaNULMPYIOTCS, B NI0OON MOMEHT MOXHO BEPHYTHCHA K UCXOOHOMY COCTOSIHUIO pacyHeTHON
rmgpasnnyeckon moaenu, onpegensieMomMy nacrnopTHbIMU 3HAYEHNAMM XapaKTEePUCTUK y4ya-

CTKOB TEMNS0BOW CETH.

2.11. TabnuyHble n rpaduyeckme aHannTUYECKMe MHCTPYMEHTDI

Hapsgy ¢ cambiM BoCcTpebOBaHHBIM MHCTPYMEHTOM, - MbE30METPUYECKUMM Fpachmkamu,
- nogcmucTema rmgpaBnnyecknx pacvyeToB TEMMOBbIX ceTen CHabXeHa BoMbLIMM KONUYecT-
BOM yOo0OHbIX CpeacTB aHanm3sa. B wactHocTu, cneayrowme:

"rmgpaBnuyeckasn” packpacka ceTu: pasHbiMy LiBETaMU BblAENSAKOTCH BKITHOYEHHbIE, OT-
KINKOYEHHbIE U TYMUKOBLIE Y4aCTKMN TENSIOBLIX CETEN;

crneunarnbHble packpacky TENSIOBOW CETU MO 3HAYEHUAM PasfNYHbIX XapakTepUCTUK
rmapaBnny4ecKoro pexma (no CKopocTu, Mo 30HaM AaBNEHUN B nogatoLwen nnm obpartHom
MarucTpanu, no ygenbHbIM NoTepsIM Hanopa Ha yyYacTkax u T.n.);

rpaduyeckue BblaeneHns (BblgeneHns uLBeTomM nnm nHbiM cnocobom y3nos u/vnm yya-
CTKOB TEMSI0BOM CETU NO HEKOTOPOMY KPUTEPMIO), HAaNpumep: NoTpedutenu ¢ NpeBbILLEHNEM
AaBrneHnst B obpaTHOM MarncTpanu, TensoBble KaMmepbl C "npyxaTbiMn" 3aaBMXKaMW, y3nbl C
pacrnonaraeMbiM HanopoM HWXKe 3aaHHOro, y4acTKu C NpeBbILLEHMEM 3a4aHHON CKOPOCTU
noToka, u T.n.

paccTaHOBKa Ha Cxeme TENsIoBOW CeTU 3HAYKOB-CTPENOK, YKa3biBaloLWMX HanpasnieHme
ABWKEHUS TeNMOHOCUTENS NO nodarLwen nnm obpaTtHoM marmctTpanu;

noAannCb Ha CXxeMe TeNnnoBOW CETU 3HAYEHUN PacXoLoB MO y4acTkaM U AaBfEHUN B Y3-
nax cetu;

NPOn3BONbHbIE TabNNYHbIE aHANUTUYECKNE AOKYMEHTbI, MOCTPOEHHbIE MO NCXOAHbLIM
AaHHbIM 1 pe3ynbTaTaM rmapaBnMyeCcKoro pacyeTa TenoBbIX ceTewn,;

rmgpasnuyeckmne cripaBku No OTAeNbHbIM y3ram, ydacTkaM, MICTOYHUKAM, HaCOCHbIM

CTaHUUNAM U I'IOTpe6VITeJ'IFIM TENSOBOU CETY;
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NMPOU3BOSbHbIE 3anpockl U BbIGOPKK M3 6a3bl AaHHbIX, cogepallme nobble onMcaHHble
hYHKUMM OT NapamMeTpoB pexnMa, NofyYeHHbIX B pe3ynbTaTe rnapaBnnMyeckoro pacyera.

Ha6op packpacok, rpadonyeckmx BblaeneHnin 1 aHannTu4ecknx JOKYMEHTOB HUYEM He
opraHu4eH, kpome NoTpebHocTel nonb3oBaTtens n cobnogeHns obLLero NpuHUMNa: rpynnu-
poBaTb, PUNbTPOBATbL U aHANU3NPOBaTb MOXHO TOJbKO T€ AaHHble, KOTOpPble B SBHOM Buae

NPUCYTCTBYIOT B 6ase AaHHbIX MpPOEeKTa, nM60o BbIYMCIIMMBI N3 NOCNEOHUX.

2.12.lMoacuctema «Hanagka»

[aHHas nogcuctema npencrasnseT cobon MHCTPYMEHTapuin Ans pacyeTa HanagouvHbIX
YCTPOWCTB, yCTaHOBKa KOTOPbIX NO3BONsEeT cbanaHcMpoBaTb rmapaBnn4eCcKkuii pexmv B Ten-
nosow ceTtun, obecneynB paBHOMEPHOE TennocHabxeHne noTpebutenen n rmapaBnIMyecKyto
YCTONYMBOCTb TEMNSIOBOM CETU Y CUCTEMbI TEMNSNIOCHABXEHMS B LIENOM.

PacueT cyxatoLlmx yCTPOMCTB (apoccenupytowwmx wamnd n conen anesaTopos) No Bu-
AaMm NOAKNHYEHHOW TENTOBOW HArpy3ky Ha noTpebuTenax npegnonaraeT 3Ha4YMTeNnbHO 60-
nee nogpobHoe onucaHme aboHEHTCKMX BBOAOB, YEM MPU NPOCTOM rMApPaBAMYeCcKOM pacye-
Te U MOAENUPOBaHMM TennoBon ceTu. MoaTomy noacucTema BknoyaeT B ceba COOTBETCT-
BYIOLLME paclumpeHust 6a3bl JaHHbIX NacnopTusaumm notTpebuTenen, a Takke Heobxogumble
AONONHUTENbHbIE NpoLeaypbl BBOAA.

PacyeT Hanago4HbIX YCTPONCTB NPOM3BOAMTCS HA OTKAaNMbpoBaHHOMW B HOMUHANbHOM
pexume rmapasriMyeckon Mogenu TensioBon ceTn. B pesynbTtaTe HanagoyHoro pacyera re-
HEepUPYITCA aHanNMTUYECKNe JOKYMEHTbI, cogepxalme Bce Heobxoammble AaHHbIE O rna-
paBNMYECKMUX XapaKTepuCcTukax NnoTpebuTenen n napameTpax rmapaBimyeckoro pexmma, a
TaKke pesynbTUPYHLLNN JOKYMEHT C pacCYMTaAHHbIMU KOHCTPYKTMBHBIMW NapameTpamm cy-
XatoLLMX YCTPOMCTB - FOSIOBHbIX M MOAMNOPHLIX AnadparM, a Takke coner 3n1esaTopos U

lwanb no Bngam NnpucoeanHEHHON TENOBOW HArpy3ku.
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3. bBa3a gaHHbIX 3NIeKTPOHHOW MoAenu cucTeMbl TeNnJIOCHabXeHus

Zulu nogaepxumBaeT paboTy ¢ pensiuMoHHbIMM BaszaMn AaHHbIX, NUCNONb3ys CEPBUC
Borland Database Engine (BDE) komnaHum Inprise. OCHOBHOM 06bEKTOM, C KOTOPbLIM ONepu-
pyeT BDE, siBnsietcsa 6a3a gaHHbIX. 3TO MOXET bbITb AencTeuTenbHas 6asa gaHHbIX, Ha-
npumep Microsoft SQL Server unm 6asa aaHHbix Microsoft Access, a MoxeT GbITb COBOKYN-
HocTb Tabnuy Paradox unu dBase. Zulu Takke onepupyeT noHsaTuem 6asa gaHHbIX, OAHAKO,
34ecb nog 3TMM TepMUHOM MoApasyMeBaeTCa COBOKYMHOCTb TabnuL, U CBA3EeN MexXay HUMMU,
06beJNHEHHbIX A58 BbINOMHEHMS 3anpoca K peanbHon 6ase faHHbIX C Lenblo Nosny4YnTb 3a-
AaHHbIN nosib3oBaTenemM cpes3 nHpopmaunn. basa gaHHbix Zulu 3agaeTcs annom-
onucartesnieM 6a3bl JaHHbIX, UMELWMA paclumpeHne ZB, nmeHyembin B gansHenwem zb-
grannom.

dusnyeckn hannbsl Tabnuy MOryT pacnonaraTbcs B yaobHOM A51s nonb3oBaTens MecTe
(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, 3agatowux npasuna Bblbopa 3HayeHu 13 Tabnuy n cogepxaiimx
CCbIfIKM Ha Tabnuubl, U3 KOTOPbIX BbINOHAETCSA BbiGOpKa, CBA3M Mexay Tabnuuamu, Habop

nonemn ons BbiBoAa C NOfb30BaTENbCKUMUN HA3BaAHUSIMU.
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4. CTpyKTypa U cocTaB 3JIEKTPOHHON MOAEesIu CUCTEMbI TEeNJIOCHabXeHuns
CTpyKTypa 3/1eKTPOHHOMN MOAEeNMN CUCTEeMbI TENNTOCHA0XeHus

CTpyKTypa aneKkTPOHHOW MoAeny cucTeMbl TENNOCHabXeHus r. YepenoBLa COOTBETCT-
ByeT N'MC Zulu, paspabotanHon OO0 «lNonutepm», r. CaHkT-lNeTtepbypr, ¢ y4eToM MMeto-
wmxes Ha 01.01.2018 r. mogynen kK gaHHOMY nNporpaMmmHoMy obecneveHumto anst NOBM.

PykoBoacTtBo nonb3oBatento npu pabote ¢ MNC Zulu, paspabotaHHon OO0 «[lonu-
Tepmy, r. CankT-lNeTepbypr, npeactaeneHo B KHure 3 Cxembl TennocHabxeHust ropoga Ye-
penosua lNpunoxeHue 1 «MHCTpyKLUMA Nonb3oBaTens»

PykoBoacTtBo nonb3osartento npu pabote ¢ NC ZuluThermo 7.0 (ans pacyeta Tensno-
BOr0 U rmapaBrn4yecKkoro pexmmoB paboTbl TENMOBbLIX ceTen, U T.4.), pa3pabotaHHon OO0
«Monutepmy, r. CankTt-lNeTepbypr, npeactaeneHo B KHure 3 CxemMbl TennocHabxeHus ropo-

Aa Yepenosua lMNMpunoxeHne 2 «PykoBoacTBo onepaTtopan.
CocTtaB 311eKTPOHHOW MOAEeNnn CUCTEeMbI TeNSIOCHaAGXeHuns

B cocTtaB anekTpoHHON Mogenu cuctemsl TennocHabxeHus r. Yepenoseua BXxoaaT
cnegyrowme aganTMpoBaHHbIe APYr K ApYry OTAeNbHbIE CNow (YPOBHM) CUCTEMBI, KOTOPbIE
MOryT GbITb NpeacTaBneHbl Kak MHANBUAYaANbHO, Tak 1 B NHOOLIX KOMOMHaAUNAX Mexay cobon
B 3@aBMCMMOCTM OT 3aau, BbIMOSHAEMbIX C MOMOLLbKO 3NIEKTPOHHOM MOAENWN CXEMbI TEMSO-
CHabXeHwus.

Cnowu anekTpoHHOW MOoLENN CUCTeMbI TeNNOocHabXxeHus r. YepenoseLua No COCTOAHMIO
Ha 01.01. 2018 r.:

- KBaptanbHoe genexve (Puc. 4.2.1),

- [leneHne Ha mukpopanoHbl (Puc. 4.2.1),

- Pexun u Bogoewmsb! (Puc. 4.2.1),

- 3gaHusa n coopyxenus (Puc. 4.2.1),

- 30HbI 4EeNCTBUS UCTOYHUKOB TennoTbl (Puc. 4.2.2),

- PacuyeTHble cxeMbl TENMNOBbLIX CETEN OT UCTOYHMKOB TEMNNOThl B 30HaX X AENCTBUS C

npmBaskon K BbigaHHon TOIN - ocHoBe ropoga (Puc. 4.2.3).
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Puc. 4.2.1. Cnou 3neKTpPOHHOW MoAenu cucTteMbl TennNocHabXxeHusA r. Yepenosua: «PacuyeTHble aneMeHTbl
TeppuTOpUanbLHOro AeneHus», «Pekn u BogoeMbl», «34aHUA U COOPYKEHUS»
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3oHa Oeticmeusi
KomenbHolu CeesepHasi

3oHa delicmeus
___KomenbHou Ne1

3oHa delicmsus
3oHa delicmsus KomenbHou Ne2

[NAO «Cesepcmarb»

3oHa delicmsus
KomenbHoU Ne3

3oHa delicmeus
KomenbHoU KOXxHas

Puc. 4.2.2. Cnoi aneKTPOHHON MOogesniM CUCTeMbI TennocHabxeHus r. YepenoBua «30Hbl [eNCTBUSI UCTOUHM-

KOB TeNnnoBoun dHeprmmn» Cc ykasaHmem pacyeTHbIX INieMeHTOB TeppuTtopuarnbHOro gerieHus
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3oHa delicmsus

KomenbHotu CegepHasi 3oHa deticmeusi

___KomenbHou Ne1

3oHa delicmsus
KomernbHou Ne2

3oHa delicmeusi
AO «Cesepcmarib»

3oHa delicmeus
KomenbHoU Ne3

3oHa delicmeus
KomenbHolU FKOxHas

Puc. 4.2.3. Cnou aneKTPOHHOW MoAenu cucTteMbl TenniocHabxeHus r. YepenoBua «PacyeTHble cxeMbl Tenso-
BbIX CeTeN OT MICTOYHMKOB TENJI0Thbl B 30HaX UX AeNCTBUA C NPUBA3KOW K BbiaaHHou TOIN - ocHoBe ropoga»
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5. MopgenupoBaHue y4acTKOB TeMNfoOBbIX CeTEN

Y4acToK 3TO NIMHENHbIV OOBEKT, HA KOTOPOM HE MEHSIOTCS:

HnameTp TpybGonpoBoaa;

Twvn npoknagkw;

Bua naonauuu;

Pacxop tennoHocuTens.

[ByxTpybHas TennoBasa ceTb n3obpaxaeTcs B O4HY NMMHUIO U MOXET, B 3aBUCUMOCTM OT
XenaHusa nonb3oBaTend, COOTBETCTBOBATb UM HE COOTBETCTBOBATbL CTaHAApPTHOMY n3obpaxe-
Huto cetn no NOCT 21-605-82.

Kak ntobon o6bekT ceTu, y4acToK UMEET pasHble PEXMMbI PaboTbl, HANPUMEP, KOTKITHYEH
nogaroLmmny Unn «OTKYEH obpaTHbINY.

Y4acTOK KaK TUN MHXEHEPHOW CeTU MOXET BbICTyNaTh B KaYeCcTBe OTCeKatLero yCTponcT-
Ba. T.e. B 3TOM criy4ae ero MOXHO UCMosb30BaTh AN OTKMIOYEHNA 06bEKTOB, Hanpumep, noTpe-
buTenen.

Mpadpmnyecknnn TN obbekTa - IMHENHbBIA, OTHOCUTCA K OO bEKTaM UHXEHEPHbIX CeTen n
KnaccuguumpyeTcs Kak y4acToK, oTceKkarowmuin. YHuKaneHbln Homep (ID) B cTpykType crnos Ten-
nosow cetn — ID 6.

YyacTtok 064a3aTenbHO JOMKEH HAYMHATBLCS U 3aKaH4YMBaTbCA OOAHUM U3 TUMOBLIX Y3110B
(o6bekToM ceTn).

Ycnosus 3aBepLUeHUs yyacTKa:

PasBeTBneHne — MeHsieTcs pacxos;

M3meHeHne anameTpa — MEHAETCS CONPOTUBIEHUE;

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

CwmeHa Byaa nsonaumm (MMHeparnbHas BaTta, NeHONoONMypuTaH 1 T.4.) — MEHSAITCA Tensno-

Bbl€ MOTEPH;

CmMeHa cocTosiHUA nsonaumn (paspyLleHue, yBnaxxHeHne, obBncaHne) — MeHsATCa Tenso-
Bble NOTEPW.

lMonb3oBaTenb MOXeT pa3buTb TPy6oNpoBOa Ha pasHble y4acTku B NiloboM mMecTe Mo CBo-
eMy XXenaHuio gaxe Tam, rae TennoBbie U rmapaBnnyeckne cBoncTea TpybonpoBoaa He MeHs -
toTcs. Hanpumep, TpybonpoBoa MOXeET ObiTb pa3fgeneH Ha y4acTKn 3aA4BUXKKOW, CMOTPOBOW Ka-

MepoW Ha MarmcTpanu unu y3rnom, pasrpaHnynBaloLLMM 6anaHcoByo NPUHAAMNEXHOCTb.
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6. MoaenupoBaHue TennoBbIX KaMmep

Y3en - 3T0 CUMBOJIbHbIN OOBLEKT TENMOBOW CETU. B TennoBon ceTu yanamm aBnsatoTcs BCe
006BbEKTBI CETU, KPOME UCTOYHUKA, NOTPedbunTensa un yyactkoB. B maTematmnyeckon Mogenu BHyT-
peHHee npeacTaBneHne 06bEKTOB (KpOME UCTOYHMKA, NnoTpebutens, nepemblykn, LITT u pery-
NATOPOB) MOAeNnMpyeTcsa ABYMS y3namu, yCTaHOBMEHHbIMW Ha nojatoLem n obpatHom Tpybo-
npoBoaax.

[MpocTon y3en — 3TO CUMBOSIbHbIN OOBLEKT TENNIOBOW CETU, HANPMMeEpP, pa3BeTBIIeHNE TPy-
bonpoBoaa, cMeHa Npoknagkun, Buaa N3onsaumm Unm Touka KOHTpons Ans perynaropa.

YcnoBHoe 0603Ha4YeHme y3roBbiX 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 ctaHumMss — CUMBOJbHbIV OOBEKT TEMMOBOW CETU, XapakTepPU3YOLLNNCS 3aaaH-
HbIM HarNnopPOM WUIN HaMOPHO-PACXOAHOW XapaKTepPUCTUKON YCTAaHOBITIEHHOIO Hacoca.

HacocHaga ctaHumst B OAHONIMHENHOM M306paXkeHn NpeacTaBnseTcs OgHUM Y310M, HO BO
BHYTPEHHEM NpeACTaBNEHNN B 3aBUCMMOCTUN OT 3aaHHbIX NapamMeTpoB B cEMaHTU4eckon 6ase
AaHHbIX, MOXeT ObITb YCTaHOBNEHa Ha o6omx Tpybonposoaax.

[na 3agaHna HanpaBneHus 4enCcTBUS Hacoca HanpaBlieHe y4acTKOB, BXOASLLMX B HETO
AOJDKHO coBnagaTth C HanpaeneHMem paboTbl Hacoca.

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

Mpn nocnegoBaTenbHOM YCTAaHOBKE BCE HAacOChl HEOBX0AMMO M300pasnTb Ha CXeme.

Ecnun Hacocbl yCTaHOBMEHbI HAa CTaHUUKW NapannesisHo, HO UMEKT pa3Hble MapKn Unu xa-

PaKTEPUCTUKMN, KaXObI HEOBXO0AUMO N306pa3nTbL Ha CXeME.

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

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

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

NCTOYHUK — 3TO CMMBOSbHbIN OOBEKT TENMOBOW CETU, MOLENMUPYIOLLMIA PEXUM paboTbl KO-
TenbHou unu TOL. B maTemaTnyeckon Mogenn UCTOYHUK NPeaCcTaBsieTCs CeTEBbIM HACOCOM,
cosfaroLMm pacrnonaraemMbli Hanop, 1 NOANUTOYHBIM HACOCOM, onpeaensaoLLnM Hanop B 06-
paTHOM 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.

"padhmnyecknn Tmn obbEKTa - CUMBOSIbHbBIN, OTHOCUTCS K 0ObEKTaM MHXEHEPHbIX ceTEN U

KnaccuuumpyeTcst Kak UICTOYHMK. YHUKanbHbIM HOMep (ID) B CTpyKType Crnosi TenmoBon ceTn —
ID 1.
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9. MopgenupoBaHue abOHEHTOB

MoTpebuTtenb — 3TO CUMBOSILHON OOBLEKT TEMNMOBOW CETU, XapaKTepusyroLwminca notpedne-
HMEM TEnsI0OBOW 3HEPINN N CETEBOW BOAbI.

B mogenu cywectByeT ABa Buaa notpebutenen: «lMotpedbutens» n « O606LLEHHbIN NOTpe-
ouTenby.

MoTpebuTtenb — 3TO KOHEYHbIV OOBEKT y4acTKa, B KOTOPbIA BXOAUT OAUH NOAAOLLNA U Bbl-
XoanT oanH obpaTHbIi Tpybonposog TennoBon ceTu. MNMoa notpebutenem noHnmaeTcs aboOHEHT-
CKMI BBOA B 34aHMe.

YcnoBHoe 0603HaveHme noTpebuTens B 3aBMCMMOCTU OT pexnma paboTbl:

BKIMIOYEH

OTKIIOYEH

BHyTpeHHss KogupoBKa noTpebuTens 3aBUCUT OT CXeMbl NPUCOEAMHEHUS TENSIOBbIX Harpy-
30K K TennoBon cetu. CxemMbl MOryT ObITb 311€BATOPHbIE, C HACOCHLIM CMELLEHNEM, C HE3aBUCK-
MbIM NPUCOEANHEHMNEM, C OTKPbITbIM UK 3aKpbITbiM 0TOOpOM Boabl Ha MBC. Cxembl npucoeau-
HEHWNS UMEIT pasHyo CTeneHb aBToMaTU3auun NOAKMIOYEHHON Harpy3kn, KoTopas onpegenseT-
CSl HanMumnem perynstopa TemnepaTypbl, Hanpumep Ha BC, perynatopom pacxofa unv Harpys-
KM Ha CUCTEMY OTOMMEHMUS, PErYNMPYIOLWMM KNanaHOM Ha CUCTEMY BEHTUNALNN.

Ha gaHHbIN MOMEHT B pacnopsikeHun nonb3oBaTens 32 cxembl NPUCoeanHEHNs noTpedu-
Tenewn.

Mpadhmnyeckun Tmn o6bEKTA - CUMBOSIbHBIN, OTHOCUTCSA K OObEKTaM MHXEHEPHbIX CETEN U
KnaccuguumpyeTcs Kak notpebutens. YHukansHbii Homep (ID) B CTPYKTYpe Crnos TensIoBON ceTn
-ID3

O606LWeHHbIN NOTPeBUTENb — CUMBOSIbHBIVN OOBHEKT TEMMOBOW CETU, XapaKTepU3YyLNNCS
notpebnsaembiM pacxogom CETEBOW BOAbI MW 3aaHHbIM CONpoTUBNEHNEM. Takum notpebute-
neM MOXHO MOAeNUpoBaTh, Hanpumep, obLLyI0 Harpy3Ky KBapTana.

YcnoBHoe 0603HaveHne 0606LeHHoro notpebutens B 3aBUCMMOCTM OT pexnma paboThbl:

BKIHOYEH

OTKINIOYEH

Takon 06bekT ygobHo ncnonb3oBaTth, Korga Bo3HMKaeT HE06X0AMMOCTb paccunTaTtb rng-
paBnuKy cetn 6e3 nHopmauumn o TENNOBLIX Harpy3kax M KOHKPETHbIX CXeMax NPUCOeaNHEHNS
notpebutenen k Tennoson ceTn. Hanpmumep, npu pacyeTe marmcTparnbHbIX ceTen MHopmauumn o
KBapTanbHbIX CETAX MOXeT He ObiTb, a A4S OLUEHKM NOTEePb Hanopa B MarmcTpansx 4oCTaToO4HO

3a4aTb 0006LLEHHbIE pacxodbl B TOMKax NPUCOeaNHEHUS KBApTanoB K MarMcTparbHOM CceTw.
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O606wWeHHbIN NOTPebuTenb He Bceraa ABNAETCs KOHEYHbIM 0O bEeKTOM ceTu. B cBsA3n ¢
3TUM, 0600LLEHHBIN NOTPEOUTENDL MOXET BbITb YCTAHOBIEH HA TPAH3UTHOM Yy4acTKe.

Mpadhmnyeckunn Tmn oObEKTA - CUMBOJIbHBIN, OTHOCUTCSA K OObeKTaM MHXEHEPHbIX CETEN U
KnaccudguumpyeTcs kak notpedbutens. YHukanoHbii Homep (ID) B CTPYKTYpe Crnos TENSIOBON CETH
—ID 12.

10. OnucaHue TONONIOrM4YecKkom CBA3HOCTU OO BLEKTOB CUCTEMbI
TennocHabXxeHus

TennoByto ceTb MOXHO M300paXkaTb Ha KapTe, C NPUBA3KON K MECTHOCTM (MO KOOpAMHAaTaM,
C NPUBA3KOM K OKpY>XaloLMM 06BbeKTam), 4TO NO3BOSUT B JalbHENLLEM He TOMbKO NPOBOAMUTL Te-
nnorngpasnuyeckne pacyeTbl, HO 1 pellaTb Apyrne NHXeHepHble 3a4ayn, 3Had TOYHOE MeCcTo-
HaxoXaeHue TENoBbIX CeTeN.

TennoBasi ceTb MOXET ObITb M306paXkeHa cxeMaTU4HO, NP 3TOM HEBAaXKHO, ByayT nNu Koop-
ANHaTbI y3r10B (0O bEKTOB TENMOBOW CETU) U YIibl MOBOPOTOB (TOYKM NEpefioMma y4acTKOB) BBE-
AEHbl N0 KoOpANHATaM C reof4e3nyeckon TOYHOCTbIO UM 06pPUCOBaHbI MO NOAMOXKe. BaxHo,
4YTOObI HYXHble 00BEKTbI TENNOBON ceTu (y3nbl) Oblv coeanHeHbl yyacTkamu (gyramm). Cxema-
TUYHOE n30bpaxkeHne Moaenu TeNI0BOW CeTU NO3BONSET ObICTPO NPOBECTU TENNorMapasnmye-
CKMe pacyeTbl, HO He AaéT BO3MOXHOCTU OnpeaenuTb MeCTOHaxoXaeHne CBOUX CeTeun.

CTteneHb geTanmsauumn B 060Mx criydasax: npy n3obpaxxeHmn TENNOBOW CETU Ha KapTe C
NPUBSA3KON K MECTHOCTU U NPU CXEMATUYHOM M300paxeHnn MoXeT BbiTb pasnuyHa. Hanpumep,
Ha YnpolleHHoe nsobpaxeHune cetn [letanbHoe n3obpaxeHne cetn. n3obpaxxeHbl ABE 3KBUBA-
NEeHTHble cxeMbl TensioBon ceTn. OgHako Ha YnpolleHHoe nsobpaxeHmne cetn [letanbHoe n3o-
OpaxeHune ceTn. geTtanbHoe n3obpaxkeHme - ¢ NpopucoBkor -06pasHbIX KOMNEHCATOPOB U 3a-
MOPHbIX YCTPONCTB B TEMSOBbLIX KAaMepax.

"eomeTpuyeckme OnvHbl Y4acTKOB Ha YnpoLleHHoe n3obpaxeHue cetu u [letansHoe n3o-
OpaxeHne CeTu. pasnmyHbl, HO AN NHXEHEPHbIX pacyeToOB 3HAYEHUNA ANMHbI 3aaatoTca B 6ase
AaHHbIX MO yYyacTkaM. Hanmune KomneHcaTopoB M 3anopHbIX YCTPOWCTB, BNUSIET HA rnapasnmye-
CKne noTepw B TENNIOBOWN ceTu. Bce MeCTHble CONPOTMBIEHMS OOMKHbI OblTb 3aHECEeHbI B 6a3y
AaHHbIX, ANA afekBaTHOro MOAENMPOBaHUS rmapaBnnYeCcKnx NoTepsb.

B cBA3M € 9TMM TOYHOCTb 1 AeTanbHOCTb OTOOPaXeHMa CeTU Ha KapTe Ha pe3ynbTaTbl pac-

4eTOB HEe BJIUAIOT.
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[lns NpoBepKM NPaBUNbHOCTM CO3aaHMs MaTeMaTUYECKON MOAenn TENOBON CeTU HEO6XO-
AVMO MPOU3BECTU NPOBEPKY CBSA3HOCTM BCEX OOBEKTOB CeTU Mexay coboit. [MpoBepKy MOXHO

NPOM3BOANTbL Kak AN MONTHOCTbIO HAHECEHHOW CeTU, TaK U ANs ee YacTew.
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11.

AKTyanusuMpoBaHHasi MogenbHas 6a3a cuctem TennocHabxeHus ropoaa Yepenosua.

Ta6nuua 11.1 MNMepeyvyeHb NoTpebuTEeNnen TennOBON IHEPrMU, NOAKMOYEHHbIX K CYyLLEeCTBYHOLWMUM TENNOBbLIM CETAM 3a nepuos
aktyanusauuu 2019 roa.

MNoakntoyeHHas
MNopkntoyeHHas
Tennosas MoakntoyeHHas
y cpeaHeyvacoBas
Ne AppecHas N kagacTpoBoro MCTOYHNK Homep Tennoson [aTa akta Harpyska Tennosas cyMmapHas
n/n npuesiska KBapTana TEMNJIOBON 3HEPTUM Kamepbl BKITHOYEHUS OTONNEHUS U Tennoeas
Harpy3ska 'BC,
BEHTUNSALMN, Harpyska Kkan/yac
Kkan/yac
Kkan/yac
1 yn. CyBopoBa 392 KoTenbHas Ne1 TK-29/KPACHAA 27.12.2019r. 864689 129703 994392
2 yn. MoHTKnep 112 K‘;gj;‘:::” YT-26/112 27.12.2019r. 539750 383840 923590
3 1. MoHTKre 144 Korenohas YT 27.12.2019r 539750 383840 923590
yn. P lOxHast 9/PbIBMHCKAS e
yn. MoHTknep, 3a KoTenbHas YT-
4 3 o1an 144 HOcHas 8/PbIBVHCKAS] 27.12.2019r 304051 93898 397949
5 | yn. MoxTkniep, 7 144 Korenohas YT 18.11.2019r 446206 285279 731485
yn. P lOxHast 10/PbIBUHCKAS S '
. K-
6 |np.Ctpoutenen,9a 3 MAO CesepcTtanb 7/0OMEHILLMKOB 08.11.2019r. 347916 222439 570355
7 | BMNOY BO UXTK 220 'éOTe”b”a" P23/220 28,08,2019r. 569740 364260 934000
eBepHast
yn. MoHTknep, 3a KoTenbHas YT-
8 > tan 144 o 8/PbIEVMHCKAS 22.08,2019r. 188666 58264 246930
9 | yn. M.I'opbkoro,34 6 MAO CeBepcTanb Tk-3a/6 28.06.2019r. 555405 355095 910500
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MNopgkntoyeHHas

MNopkntoyeHHas

Tennosasd CDenHEeYacoRas MookntoyeHHas
Ne AppecHas N kagacTpoBoro McTouHNK Homep Tennoson [aTa akta Harpyska P Tﬂ:‘nnoaaﬂ cyMmapHas
n/n npuesaska KBapTana TENNOBOW 3HEPrun Kamepbl BKITOYEHUs! OTONNEHNs 1 Tennosas
Harpy3ska BC,
BEHTUNALUMK, K Harpyska Kkan/uac
kan/yac
Kkan/yac

10 yn.lorons,14 20 KotenbHas Ne1 YT-1 13.06.2019r. 237232 0 237232
11 |  yn.MoHTknep 112 K‘:gﬂ"::“ YT-26/112 30.05.2019r. 1753300 1120962 2874262
12 | yn.lopbkoro,53A 103 MAO CesepcTtarnb K-TOP53A/103 24.01.2019r. 215124 12174 227298

Bcero 3a nepuog aktyanusauum 6347044 3409754 9756798

Ta6bnuua 11.2. lNepeyeHb NoTpedbuTenen TenIOBON IHEPruu, NaHUPYEeMbIX K NOAKMIOYEHUIO B CreayoLyo NATUMNETKY B
ropoae Yepenosue.

Ne [MoaxmoyeHHas
n/m IToagxaroyeHnHas IloagkmroueHHast
TEIUIOBasi Harpy3Ka
N kagacTpoBoro Hcrounnk I'ox nnanupyemoro CpeHeYacoBas CyMMapHast
AnpecHast mpUBsSI3Ka N OTOIUIEHUS U
KBapTaia TEIUIOBOM dHEpPTUn MOIKIIOYEHNS BEHTILILI TEIJIOBas HArpy3Kka | TEeIIoBas Harpyska
N TIHH, I'BC, I'kan/gac I'kan/gac
I'kain/gac
1 | yn.IlepBomaiickas 21 KorenpHas Nel 2020 1,053 0,117 1,17
2 yi.JIenHeBa 17 Korenpnas Ne2 2020 0,31 0,084 0,394
3 | YnrKomannapwa 23 KoTebHas No2 2020 0,37 0,11 0,48
benosa
4 yi.OnuMnuiickas 25A Kotenpuasg Ne2 2020 0,056 0 0,056
5 | yn.Kapna Mapkca 8 KotenpHas Ne3 2020 0,51 0,254 0,764
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o/ Telglgii:;o;:f}lzca IToagxmrouenHas IMonxnroueHHas
N kagacTpoBoro Hcrounuk I'ox nnanupyemoro py CpelHeYacoBas CyMMapHast
AnpecHas IpHUBsI3Ka B2 - OTOIUICHUSA U
pTaia TEIUIOBOM SHEPTHUU MMOIKJIFOYEHUS S —— TEIUIOBAs HArpy3Ka | TEIUIOBas Harpyska
Tkan/dac I'BC, I'kan/gac I'kan/gac
6 np.IToGensr 110 ITAO Cesepcrann 2020 0,01 0 0,01
7 yi.Bonoroackas 81-83 ITAO Cesepcranb 2020 0,593 0,053 0,646
8 - 219 Korenpnas 2020 0,745 0,077 0,822
CeBepnas
9 i Tpomsona Cesep Korenpnas 2020 0,053 0 0,053
CeBepnas
10 yin.I'ogoBuKOBa 105 Korensnas IOxnas 2020 0,341 0,063 0,404
11 yi1.PeiOunCKast 108 Korenpuas IOxuas 2020 1,596 0,276 1,872
12 yin.MoHTKIIep 112 Korenpuas IOxuas 2020 0,894 0,128 1,022
13 | YnJlobenkas, 114 KorenbHas IOxHas 2020 1,373 0,02 1,465
OKTsAOpBCKUH MP-KT
14 - 115 Korenpnas HOxuas 2020 1,66 0,238 1,898
15 - 144 Korenpnas HOxuas 2020 2,65 0,38 3,03
16 Hroro: 2020 12,214 1,8 14,086
0
17 | yn.IlepBomaiickas 21 KorensHasg Nel 2021 0,43 0,13 0,56
yin.Bonoroackas 81-83 ITAO Cesepcranb 2021 0,673 0,077 0,75
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o/ Telglgii:;o;:f}lzca IToagxmrouenHas IMonxnroueHHas
)T —— N kamactpoBoro Nctounnk l'ox miranupyemoro omnnemn?i cpeaHeyacoBast CyMMapHast
P P KBaprajia TEIUIOBOM SHEPTHUU MMOIKJIFOYEHUS TEIUIOBAs HArpy3Ka | TEIUIOBas Harpyska
BEHTHIIAIINY, I'BC. xan/ Tt/
Tkan/dac , 'kai/gac aj/4Jac
18 |  yuILOknumma 220 Korenpnas 2021 0,987 0,63 1,617
CeBepnas
19 | yn.7-as Jumms 221 Korenpnas 2021 0,04 0,004 0,044
CeBepnas

20 - 103 Korenpnas HOxnas 2021 0,58 0,046 0,626
21 - 105 Korenpnas HOxnas 2021 0,76 0,16 0,92
22 - 106 Korensnas IOxnas 2021 0,0011 0 0,0011
23 - 114 Korenpnas HOxnas 2021 0,111 0 0,111
24 - 144 KorenbHas IOxuas 2021 1,426 0,864 2,29
25 Hroro: 2021 5,0081 1,911 6,9191

0
26 | yn.Bomorojackas 81-83 ITAO CeBepcraib 2022 0,663 0,089 0,752
27 - 106 Korenpnas HOxuas 2022 1,75 1,12 2,87
28 - 107 Korenpnas HOxuas 2022 1,45 0,49 1,94
29 - 144 Korenpnas HOxuas 2022 0,45 0,28 0,73
30 Hroro: 2022 4,313 1,979 6,292

0
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o/ Telglgii:;o;:f}lzca IToagxmrouenHas IMonxnroueHHas
A N kagacTpoBoro Hcrounuk I'ox nnanupyemoro py CpelHeYacoBas CyMMapHast
JpecHast IpPHUBsI3Ka - OTOIUICHUSA U
KBaprajia TEIUIOBOM SHEPTHUU MMOIKJIFOYEHUS S —— TEIUIOBAs HArpy3Ka | TEIUIOBas Harpyska
Tkan/dac I'BC, I'kan/gac I'kan/gac

31 - 10 ITAO Cesepcrann 2023 1,38 0,42 1,8

32 yi.I'opoaenkas 5.4 Korenpnas HOxnas 2023 0,76 0,24 1,0

33 - 103 Korenpnas HOxnas 2023 0,38 0,25 0,63

34 - 107 Korenpnas HOxnas 2023 1,83 0,74 2,57

35 - 108 KorenbHas IOxnas 2023 0,76 0,16 0,92

36 - 144 Korenvnas HOxnas 2023 1,241 0,185 1,426
37 Hroro: 2023 6,351 1,995 8,346

0

38 24 KorensHas Ne2 2024 3,68 0,32 4.0

39 55 Korensnas IOxnas 2024 0,49 0,31 0,8

40 105 Korenpnas HOxuas 2024 2,78 0,026 2,81

41 106 Korenpnas HOxuas 2024 1,43 0,92 2,35

42 107 Korenpnas FOxuas 2024 1,45 0,49 1,94

43 108 Korenpnas HOxuas 2024 1,16 0,74 1,9

44 109 Korenpuas HOxuas 2024 1,75 1,12 2,87

45 144 Korenpuas HOxuas 2024 1,42 0,75 2,17
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o/ Teggii:;o;:f}lzca IToagxmrouenHas IMonxnroueHuas
A N kagacTpoBoro Hcrounuk I'ox nnanupyemoro py CpelHeYacoBas CyMMapHast
JpecHast IpPHUBsI3Ka B2 - OTOIUICHUSA U
pTaia TEIUIOBOM SHEPTHUU MMOIKJIFOYEHUS S —— TEIUIOBAs HArpy3Ka | TEIUIOBas Harpyska
Tkan/dac I'BC, I'kan/gac I'kan/gac
46 Hroro: 2024 14,16 4,676 18,84
0

47 18 Kotenpuas Ne2 2025 0,38 0,055 0,435

48 110 kB. ITAO Ceepcranb 2025 0,425 0,065 0,49

49 B ITAO Cesepcraib 2025 0,27 0,12 0,39

50 DMK KoreusHas 2025 0,12 0,047 0,167

CesepHas

51 101 Korenpnas IOxnas 2025 0,33 0,13 0,45

52 105 Korenpnas IOxnas 2025 1,59 0,01 1,6

53 107 Korenpnas HOxnas 2025 1,45 0,49 1,94

54 108 Korenpnas HOxuas 2025 0,63 0,28 0,91

55 117 Korenpuas IOxuas 2025 1,51 0,96 2,47

56 144 KorenbHas IOxuas 2025 1,42 0,75 2,17

57 Hroro: 2025 8,125 2,907 11,022

BCEro: 131,0102
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3alweKCHUHCKOM pauoHe.

Ta6nuua 11.3. MNepeyvyeHb noTpedGuTenen TeNIOBOMU 3HEPruu, NIaHUpyeMbiX K NOAKIOYEHUIO B criefylowyo NATUNETKY B

Ne [MoaxroveHHast
/i IToaxaroyenHas THoakmrouennas
TEIUIOBasl HAarpy3Ka
N KaJ1acTpoBOro HcToynuk I'on mmanupyemoro cpeaHevacoBas CyMMapHas
AnpecHas IpHUBsI3Ka N OTOIUICHUSA U
KBapTaia TEIUIOBOM SHEPTUU MO AKJIFOYEHN S TEIUIOBAas HArpy3Ka | TEIUIOBas Harpyska
BEHTHIIAIINY,
I'BC, I'kan/4gac I'kan/gac
I'kan/gac

yin.I'ogoBukoBa 105 Korenpuas IOxuas 2020 0,341 0,063 0,404
yi.Peibunckas 108 Korenpuas IOxuas 2020 1,596 0,276 1,872
yin.MoHTKIIep 112 Korenpuas IOxuas 2020 0,894 0,128 1,022

v Jhiobencas, 114 Korenbhas FOxuas 2020 1,373 0,02 1,465

OxTa0pbCKUI Np-KT

- 115 Korensnas IOxnas 2020 1,66 0,238 1,898

- 144 Korenpnas IOxnas 2020 2,65 0,38 3,03

9,691

- 103 Korenpnas HOxuas 2021 0,58 0,046 0,626

- 105 Korenpnas HOxuas 2021 0,76 0,16 0,92
- 106 Korenpnas HOxuas 2021 0,0011 0 0,0011

- 114 Korenpnas HOxuas 2021 0,111 0 0,111

- 144 Korenpnas HOxuas 2021 1,426 0,864 2,29
3,9481
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TTogkmrouenHast
o/ IToagxmrouenHas IMonxnroueHHas
TEIUIOBasl HArpy3Ka
N kagacTpoBoro Hcrounuk I'ox nnanupyemoro CpelHeYacoBas CyMMapHast
AJlpecHast IpHUBsI3Ka N OTOIUIEHUS U
KBapTaja TEIIJIOBOW SHEPTUHU MMOAKJTIOYEHHS TEIJIOBasl Harpy3Ka | TEIUIOBasi HArpy3Ka
BEHTUJISALINN
’ I'BC, I'kan/4gac I'kan/gac
I'kan/gac

- 106 Korenpuas IOxuas 2022 1,75 1,12 2,87

- 107 Korenpnas HOxnas 2022 1,45 0,49 1,94

- 144 Korenpnas HOxnas 2022 0,45 0,28 0,73

5,54

yi.I'opoxaerkas 54 Korenvnas HOxnas 2023 0,76 0,24 1,0
- 103 Korensnas IOxnas 2023 0,38 0,25 0,63

- 107 Korenpuas IOxuas 2023 1,83 0,74 2,57

- 108 Korensnas IOxnas 2023 0,76 0,16 0,92
- 144 Korenpnas HOxnas 2023 1,241 0,185 1,426
6,546

55 Korenpnas HOxuas 2024 0,49 0,31 0,8

105 Korenpnas HOxuas 2024 2,78 0,026 2,81

106 Korenpnas HOxuas 2024 1,43 0,92 2,35

107 Korenpnas HOxuas 2024 1,45 0,49 1,94

108 Korenpuas HOxuas 2024 1,16 0,74 1,9

109 Korenpuas HOxuas 2024 1,75 1,12 2,87
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o/ Teggii:;o;:f}lzca IToagxmrouenHas IMonxnroueHuas
)T —— N kamactpoBoro Nctounnk l'ox miranupyemoro OTOHJ‘ICHI/ISE)ZI cpeaHeyacoBast CyMMapHast
P P KBapTaja TEIIJIOBOW SHEPTUHU MMOAKJTIOYEHHS TEIJIOBasl Harpy3Ka | TEIUIOBasi HArpy3Ka
BCHTHILALIH, I'BC, I'kan/gac I'kan/gac
I'kan/gac ’ :

144 Korenpuas IOxuas 2024 1,42 0,75 2,17

14,84
101 Korenpnas HOxnas 2025 0,33 0,13 0,45
105 Korenpnas HOxnas 2025 1,59 0,01 1,6
107 Korenpuas IOxuas 2025 1,45 0,49 1,94
108 Korensnas IOxnas 2025 0,63 0,28 0,91
117 Korenpnas HOxnas 2025 1,51 0,96 2,47
144 Korennnas HOxnas 2025 1,42 0,75 2,17
9,54

30,296
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