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COCTAB PABOThHI

HavmeHoBaHMe AOKyMeHTa

Wndp

Cxema TennocHabxeHuns ropoackoro OKpyra ropoa

Ctepnutamak Pecnybnukn bBbawkopTtoctaH Ha nepuon 4O

2033 ropa (aktyanusauma Ha 2024rop)

80445.CT-NCT.000.000

ObocHosbisarowue Mamepuaribl K cxeMe mersnocHabXXxeHusi

20podckoe20 okpyea 2opod Cmeprniumamak Pecnybnuku bawkopmocmaH

Ha nepuod 0o 2033 2o0a (akmyanusauyus Ha 2024 200)

maBa 1 «CyuwecTBylollee  MonoXeHne B

cepe
npon3BOACTBa, Nepefayun n NnoTpedneHnss TENI0BON SHEPTUK

Ansa uenen TennocHabXeHus»

80445.0M-MCT.001.000

MpunoxeHne 1 «TennoBble Harpyskn U notpebneHve

TensoBon 3Heprnn aboHeHTaMmn»

80445.0M-MCT.001.001

MpunoxeHune 2 «TennoBble CETUY

80445.0M-MCT.001.002

MpunoxeHne 3 «OueHka HagEeXXHOCTU TENNOCHABXEeHUA»

80445.0M-M1CT.001.003

Mpunoxenne 4 «CywecTByloWmne rngpasnuyeckme pexmmeol
TENnoBbIX CEeTEN»

80445.0M-MCT.001.004

MpunoxeHue 5 «[ padumyeckas 4acTb»

80445.0M-M1CT.001.005

aBa 2 «CyuwecTByolwiee 1 nepcrnekTuBHoe notpebneHune

TENnoBOW 3HEPrMm Ha Lienu TennocHabXeHnsa»

80445.0M-M1CT.002.000

MpunoxeHne 1 «XapakTepucTvka CyllecTBylOWEen U

I'IepCI'IeKTVIBHOIZ 3aCTpOl7IKI/I N TennoBomn Harpy3km no

AJ1IEMEeHTaM TeppuTopumarnbHOro aefieHna»

80445.0M-MCT.002.001

maBa 3 «OnekTpoHHass Mogenb CUCTEeMbl TEMNOCHabXeHUs

noceneHnsl, rOPOACKOro okpyra, ropoga depepansHoro | 80445.0M-ICT.003.000
3Ha4YeHUsa»
aBa 4 «CywecTBylOolME W MEpPCNeKkTUBHbIE GanaHchl

TENSIOBON MOLLUHOCTM UCTOYHUKOB TEMSIOBOWM 3HEprun wu
TENSI0BOW Harpy3ku notpedbutenen»

80445.0M-M1CT.004.000

MpunoxeHne 1 «MepcnekTMBHbIE rMOPaBINYECKNE PEXMMbI

TenroBbIX CeTen»

80445.0M-MCT.004.001

maBa 5 «MacTep-nnaH pas3BuTUS CUCTEM TennocHabXeHus

nocerneHuns, ropoAcKoOro OKpyra, ropoga deaepansHoro | 80445.0M-IMCT.005.000
3HaYeHUs»
maBa 6 «CywecTBylowme wn nepcnektmBHble 6anaHckl | 80445.0M-MNCT.006.000

80445.0M-11CT.003.000
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HauvmeHoBaHMe AOKyMeHTa

Wndp

npon3BoauUTESIbHOCTN BOOONOArOTOBUTESIbHBLIX YCTAHOBOK U

MaKcUMarbHoro notpebneHus TennoHocuTens
TennonoTpebnsawmMmMm ycTaHOBKamMmn noTpebuTenei, B TOM

yucre B aBapUHbIX pexxnmax»

maBa 7 «[1pegnoxeHns No CTPOUTENLCTBY, PEKOHCTPYKL MW,
TEXHNYECKOMY TMEPEBOOPYXKEHMIO U (MnN) MoaepHu3aumm
WCTOYHUKOB TEMOBOW SHEPrnn»

80445.0M-MCT.007.000

MpunoxeHnue 1 «[ paduyeckas yacTb»

80445.0M-MCT.007.001

maBa 8 «[1peanoxeHnss N0 CTPOUTENBLCTBY, PEKOHCTPYKLUN
n (Unn) MoaepHU3aL MM TENSTOBbLIX CETENY

80445.0M-M1CT.008.000

maesa 9 «[lpegnoxeHus no nepesony OTKPbITbIX CUCTEM
TENNoCcHabXeHns1 (ropsiyero BOAOCHAGXEHUs), OTAENbHbIX
Y4acTKOB TaKMX CUCTEM Ha 3aKpbiTbleé CUCTEMbI TOPSYEro
BOAOCHAOXeHUs»

80445.0M-MCT.009.000

MaBa 10 «[lMepcnekTuBHbIE TONNMBHbIE BanaHCbI»

80445.0M-M1CT.010.000

maBa 11 «OueHka HageXXHOCTU TennocHabXeHus »

80445.0M-MNCT.011.000

maBa 12 «OOGOCHOBaHWE WHBECTMLMA B CTPOUTENbLCTBO,
PEKOHCTPYKLMNIO, TEXHMYECKOE MNEPEBOOPYXEHMEe u (1nn)

MOZEPHMU3aALNIO»

80445.0M-M1CT.012.000

maea 13 «MHOuKaTopbl pa3BUTUS CUCTEM TENNOCHabXeHus

nocerneHnda, ropoacKoro okKpyra, ropoaga qJe,qepaanoro

3Ha4YeHnA»

80445.0M-MCT.013.000

maBa 14 «LleHoBble (TapudHbie) nocneacTBua»

80445.0M-M1CT.014.000

15

opraHumsaumny

maBa «PeecTtp €aWNHbIX TennocHabxarLmnx

80445.0M-M1CT.015.000

Mpunoxenune 1 «Ipadunyeckas yacTb»

80445.0M-MCT.015.001

maBa 16 «PeecTp meponpusaTuin cxembl TENSTIOCHaABXeHNs »

80445.0M-MCT.016.000

maBa 17 «3ameyvyaHuss M NpeanoXeHust K MpPOEKTYy CXEeMbl

80445.0M-MCT.017.000

TennocHabXeHus »

maBa 18 «CBogHbIA TOM W3MEHEHWN, BbLIMONIHEHHbLIX B

popabotaHHon wn  (Mnn)  akTyanuampoBaHHou  cxeme | 80445.0M-MNCT.018.000
TennocHabXeHus »

80445.0M-11CT.003.000
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1 OBLUEE HA3HAYEHME J3JIEKTPOHHOM MOQAEJIM CUCTEM
TEMNMOCHABXEHMA roeogckKkoro OKPYrA roeon
CTEPJIIMTAMAK

OneKkTpoHHasi Mofefnb CUCTEeMbl  TennocHabXeHus  FOPOACKOrO  OKpyra  ropop,
Crepnutamak Ha 6ase nporpammHo-pacyeTHoro komnnekca «ZULU» (ganee no tekcty OM)
pa3pabarbiBanach B LieNnax:

e CO30aHMsl  eauvHOM  MHAPOPMAauUMOHHOWM  NnatdopMbl MO CUCTEMaM
TennocHabXXeHnsi ropoaa;

e NOBbIWEHNS 3PPEKTUBHOCTN MHAOPMALMOHHOIO obecnevyeHns npoLeccos
NPpUHATUS  peweHMd B obractM  Tekywero  OYHKUMOHUPOBAHUS U
NepcrneKkTMBHOMO PasBUTUSA CUCTEMbI TEMNOCHAbXeHNs ropoaa;

e npoBedeHVs eOuHOW TMONMUTUKM B OpraHu3aumm Tekywen [AesaTernlbHOCTU
npeanpusTMn U B NEPCNEeKTUBHOM Pa3BUTUN BCEN CUCTEMbl TennocHabXeHus
ropoaa;

e obecneyeHns yCTONYMBOro rpPagoCTPOUTENBHOrO pasBUTUSI FOPOAa;

e pa3paboTkn Mep AN MOBbIWEHUS HAAEKHOCTM CUCTEMbI TEnoCHabXeHUs
ropoga;

¢ MMHMMMU3aALUN BEPOATHOCTU BO3HUKHOBEHMSI aBapUMHbLIX CUTyaLuun B CUCTEME

TenmnocHabXeHud.

Pa3paboTaHHas 9neKkTpoHHas Mogenb npedHasHayeHa Ans pelleHust CnegyoLmx
3apau:

e CO34aHUsi  OOLLEropoACKON  SMEKTPOHHOW  CXeMbl  CyLLECTBYIOLUMX U
MEepCNeKTUBHbIX TEMNMOBbIX CETEM U OOBbEKTOB CUCTEMbl TennocHabXeHus
ropogckoro okpyra ropog Ctepnutamak , NpMBA3aHHbIX K TOMOOCHOBE ropoaa;

e ONTMMM3ALMM CYLLECTBYIOLLEA CUCTEMbl TennocHabxeHus (onTumMusaums
rMOPaBAMYECKMX PEXMMOB, MOAENMpoBaHue nepepacnpeneneHnss TennoBbIX
Harpy3oK Mexgy WCTOYMHUKaMK, OrfpeaeneHve OnTUMarbHbIX AMaMeTpoB
NPOEKTMPYEMbIX W PEKOHCTPYMPYEMbIX TEMMOBbIX CETEW W TENNOCETEBbIX
06bEeKToB U T.4.);

e MOAENMpoBaHUs NepCrneKTUBHBIX BapUaHTOB pasBuTHs CUCTEMBI
TennocHabXeHust (CTPOUTENbCTBO HOBbIX U PEKOHCTPYKUUS CyLLECTBYIOLLUX

80445.0M-11CT.003.000
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WUCTOYHMKOB TEMMOBOW 9Hepruu, nepepacrnpeneneHne TennoBbliX Harpysok
MeXOy WCTOYHMKaMK, onpeaeneHne BO3MOXHOCTU  MOLKIMOYEHNA  HOBbIX
notpebutenen TENNOBON 3HEPrMn, onpenerneHne OonTuMarbHbIX BapuaHTOB
Ka4eCTBEHHOr0 W HagexHoro obecnedyeHns TEennoBOW 3SHEprMenm HOBbIX
notpebutenen n T.4.);

e OnepaTMBHOIO MOLENMPOBaHUS obecneyeHmss  TennoBou 3Heprunen
notpebutenen Npu aBapunHbIX CUTyauunsXx;

e OMepaTUBHOIO MOMYyYEHUss MH(POPMALMOHHBLIX BbIOOPOK, CMPaBOK, OTYETOB MO
cucTeMe B LiefioM MO CUCTeMe TensiocHabXeHust ropoda M no oTaerbHbIM ee
anemMeHTam;

® MOHWUTOPUHI Pa3BUTUS CXEMbl TEMMOCHABXEHNA ropoaCKOro OKpyra ropog
Crepnutamak ;

e obecneyeHne exerogHon akTyanu3auum CXembl TEnnoCHabXeHUs ropoaCcKoro
okpyra ropog Ctepnutamak B cootBeTcTBUM C P3-190 «O TennocHabxeHnn» un
MoctaHoBneHnem [lpasutenbctBa P® Ne154 «O TpeboBaHMAX K Cxemam
TEeNNocHabXeHUs, NopsaKy UX pa3paboTkn U YTBEPXKAEHUS» C UBMEHEHUAMU U
aononHeHuamn ot 7 oktsabps 2014 r., 18, 23 mapTa, 12 uonsa 2016 r., 3 anpens
2018r., 16 mapta 2019 ., 31 masa 2022 r., 10 saHapa 2023 r..

80445.0M-11CT.003.000



OBOCHOBbIBAIOLWWE MATEPUATLI K CXEME TENNOCHABXEHWA TOPOACKOIr0 OKPYIA rOPOA CTEPNIUTAMAK PECNYBNUKUA BALLKOPTOCTAH
HA MEPKOQ 00 2033 FOOA (AKTYANU3ALIUA HA 2024 o)
IMABA 3 «3NIEKTPOHHAA MOAEJIb CUCTEM TEMNOCHABXEHUA»

2 AKTYANU3ALUA 3NIEKTPOHHOM MOAENU CUCTEMbDI
TEMNMOCHABXEHMA roroackoro OKPYIrA roeon
CTEPIIUTAMAK

B pamMKax akTtyannsaunn CXembl TEnnocHabXeHnst B 4acTu SHeKTpOHHOVI mMmoaenu

BbINOSHEHbI cnegyoLwme paboTbl:

e BblBEPKA M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPAacCCUMPOBKM M XapaKTEpUCTUK
TENNOBbIX CETeM MO NPEAoCTaBEHHbIM  [aHHbIM  TennocHabXatoLmx

opraHusauumn;

e BbIBEpPKA W COOTBETCTBYIOLLAS KOPPEKTMPOBKA MOAKIIOYEHHBLIX NOTpebuTeneln B
COOTBETCTBMM C MNpPeaocTaBleHHbIMU 6a3amn aboHEHTOB TennocHabXatLwmx

opraHusauumn;

° KaJ'II/I6pOBKa SJ'IeKTpOHHOﬁ moaenn no (baKTI/I‘-IeCKI/IM OaHHbIM N3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMSTOBOM SHEeprun.

AKTyanuanpoBaHHasa 9rekTpOHHasi Mofeflb CUCTEMbl TenroCHabXeHUs ropoACKOro
okpyra ropoa Ctepnutamak obecneynmBaeT BbINOMHEHNE BCeX TpeboBaHUI, NpeabABisaeMbiX
K 9NeKTPOHHbIM MOAEeNsAM B COOTBETCTBUM C [locTaHoBneHneM [NpaBuTtenbctea PO Ne 154 ot
22.02.2012 «O TpeboBaHUAX K cCXxemam TennocHabXeHus, nopsaky wux paspabotkn wu
yTBEPXKAEHUSA» (C  WU3MEHEHUAMM, BHECEHHbIMW MocTaHoBneHuaMU [lpaBuTenbcTBa
Poccuinckon ®epepaumm ot 07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018,
16.03.2019, 31.05.2022, 10.01.2023) (ganee lNoctaHoBneHue)

a) rpadmyeckoe npeacTaBneHne obbekToB CUCTEMbI TEMSOCHADXKEHNS C NPUBS3KOM K
Tonorpadou4eckon OCHOBE MOCESIEHUs, ropoda M C MOMHbIM TOMOSTIOrMYECKUM ONUCaHNEM

CBSAA3HOCTUN OOBEKTOB;
6) nacnopTu3aumto O6bEKTOB CUCTEMbI TENSTOCHAOXEHWS;
B) NacrnopTM3aumIo N ONncaHne pacyeTHbIX EAMHUL, TEPPUTOPUAnbHOIo AeneHuns;

I') FI/I,D,paBJ'II/I‘-IeCKI/IIZ pacyeT TennoBbIX ceTen nobon cTeneHn 3akorbLOBAaHHOCTK, B TOM
yucne I'VI,EI,pGBJ'IW-IGCKVIVI pacyet npu COBMECTHOM pa60Te HECKOIMbKNUX UCTOYHUKOB TEMIOBOM

SHeprmm Ha eanHyo TennoBYyO CETb,

,El,) MoagennpoBaHne Bcex BUOoB HepeKﬂIOquMVI, OCyLleCTBNAEMbIX B TEMNOBbIX CETAX, B

TOM Hucne nepeKnroquvu?l TENNOBbIX HArpy30K Mexay NCTOYHUKaMn TEnnoBoun SHepruu;
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e) pacyeT GanaHCOB TEMMOBOW 3HEPrUM MO MCTOYHMKAM TEMOBOM 3HEPrMM U Mo

TEppUTOPManbHOMY NMPU3HAKY;
) pacyeT noTepb TEMNsI0BOM SHEPrum Yepes N3oMnsALMIO U C yTe4Kammn TENSIOHOCUTENS;
3) pacyeT nokasaTenen HaaexXHOCTV TeNNOCHabXEeHNS;

n) TPynnoBble W3MEHEHUS] XapaKTEPUCTUK OOBLEKTOB (Y4acTKOB TENMOBbIX CETEN,
notpebutenen) no 3adaHHbIM  KPUTEPUAM C  LEnbi  MOLENUPOBaHUSA  PasfnYHbIX

NnepcnekTMBHbIX BapnaHToB CXeM TennocHabXXeHns;

K) CpaBHUTESIbHbIE MNMbE3OMETPUYECKNE Fpa(bVIKVI ans pa3pa60T|<M 1 aHanm3a cueHapuens

NepCcneKkTMBHOro pa3BUTUA TenJ10BbIX ceTen.

B pamMmKax aktyanm3aunn CXembl TEensocHabXeHnst B 4acTu SﬂeKTpOHH017I moaenu

BbIMOSHEHbI creaytoLme paboTbi:

e co3gaHune MoaenbHom 6a3bl — «ts 2023» akTyanuMampoBaHHas MogenbHasi 6asa

Mno cylwlecTByrOLLEMY COCTOAHUIO CUCTEMDbI TennocHabXeHus

e BblBepka M COOTBETCTBYHOLLAS KOPPEKTUPOBKA TPACCUPOBKM U XapaKTepUCTMK
TENNOBbIX CeTel MO MNPEeAOCTaBIEHHbIM  [AaHHbIM  TennocHabXaroLmx

opraHusauumn;

e BbIBEPKA N COOTBETCTBYIOLLIAA KOPPEKTUPOBKA MOAKMOYEHHbIX NOTpedbuTenen B
COOTBETCTBUMN C MpPeOoCTaBneHHbIMM 6aszamyn abOHEHTOB TennocHabXKatoLmx

opraHusauumn;

e KanubpoBKa 3NEKTPOHHOM Moaenn no akTUY4ECKUM AaHHbIM M3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMSIOBOM 3HEPIUN;

e B COOTBETCTBUM C MacTep-NnnaHoOM CO3[laHne NepcrnekTUBHOM ModenbHON Gasbl

Ha nepuog go 2033 roga — «ts_2033»

e [ipoBedeHne rnapasrindecknx pacyeToB AOnd OueHKM NepCnekTnBHOro

COCTOSAHUSA cucTeMbl TennocHabxeHms Ao 2033 roga.

80445.0M-11CT.003.000
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wume nono>xxeHunA

B kauectBe 6a3oBOro mnporpaMmMHOro obecrneveHus AN peanu3auum  co3gaHus
OnEeKTPOHHON MOAEenM CUCTEMbI TennocHabXeHnsa ropoga WUCnonb3oBancs MporpamMmmMHo-
pacyeTHbIn Komnnekc ZULU.

B aaHHOM pasfgerne npeacTtaBneHo KpaTkoe onmncaHne (OyHKLMOHamNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoAyfen nporpaMmMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ans
akcnnyaTtaumm OM:

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

® WHCTpYMeHTanbHasa reonHgopmayunoHHas cuctema MMC Zulu;

e MaKeT pacyeToB ceTen TennocHabxeHus ZuluThermo;

3.2 Cepsep reomHchopmaumoHHon cucremsl Zulu

ZuluServer - cepsep [MC Zulu, npegocTaBnAloWMN BO3MOXHOCTb COBMECTHOM
MHOronosfb30BaTenbCko paboTbl C recfaHHbIMU B NIOKarbHOM CETU U rnobanbHoOn cetn
NHTepHeT.

HocTyn K cepBepy ocyuiectBngaetca Yyepes npotokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb MCKIIOYUTL (PannoBbl AOCTYN KIMEHTa K AaHHbIM Ha cepBepe. KrveHTty
HedoCTyMNHa MHopMauusa 0 PU3NYECKOM XpaHEHUN OaHHbIX N OTCYTCTBYET BO3MOXHOCTb UX
HECaHKLMOHMPOBAHHOIO U3MEHEHMS.

Takke eCTb BO3MOXHOCTb pPa3rpaHMynTb OOCTYN K AAaHHBbIM MeXay Norb3oBaTensamu.
Cuctema naposnen u npas MNo3BonsieT NPeaoCcTaBnAaTe Pa3HbIM NOMb30BaTENSAM pas3fnuyHbIe
BO3MOXHOCTU U OrpaHuU4eHns ans goctyna n paboTbl C AaHHBIMMU.

MC Zulu, coxpaHsas Bce BO3MOXHOCTU HacTonbHon Bepcumn TMC, nmeet BCTPOEHHbIN
KnNueHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CIOU, NPOEKTbI U Apyrme gaHHble Zulu Kak ¢
NOKarbHOW MaLlUWHbI, TaK U C yaaneHHoro KOMneloTepa, rae ycraHosneH ZuluServer.

Ans Toro, 4tobbl NoAkM4YMTLCS K cepBepy ZuluServer goctaTtovHO ykasatb ero IP
agpec, nMbo MMs KOMMblOTEpPa B JIOKaNbHOW CETU WUNKN Xe UMsS OOMEHa, ecnn cepsep

pacnosoXxeH B ceTn VIHTepHeT.
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PucyHok 3.1 - BctpoeHHbIn knueHT FTUC Zulu — ZuluServer
3.2.1 OcobeHHocTn ZuluServer

Adpecayusi OaHHbIX

MC Zulu B cBoen paboTe C OaHHbIMM UCMNOMNb3YET MNyTb K dahnam Croes, KapT,
MPOEKTOB W1 APYruX, 3TW AaHHble npeactasnstowmum. MyTb K danny MoXeT ObiTb JIOKanbHbIM
Tmna «C:\Zulu\Buildings.b00» wunun ceteBbim Buaa «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyna e K [aHHbiM Ha cepBepe, Zulu nonb3yeTtcs agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». NMogobHo TOMy, kak Beb-Gpaysep

ucnonb3dyet URL anga goctyna k ctpaHunuam Beb-canta, MNMC Zulu ucnonbayet ceon tvn URL

Ana agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HanoxxeHue crnoee ¢ pa3Hbix cepeepos
MC Zulu paeT BO3MOXHOCTb paboTatb OQHOBPEMEHHO C KapTamu U CIIOSIMU C pasHbIX

CepBepOB M HaKNaabiBaTb B OIHOW KapTe CMou C NokanbHOM MallWHbI 1 CIOU C cepBepa apyr

80445.0M-1CT.003.000
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Ha Apyra B MPOM3BONbHOM NOPSIAKE.

Hanpumep, Ha kapTy MECTHOCTU B BWAE CIOEB, 3arpyXeHHbIX C yAarneHHoro cepsepa
(nonyctum, M3 WHTepHeTa) MOXHO HanoOXWTb NfaH NPeanpusaTUs C cepBepa AaHHOro
npeanpuaTUs, a NoBEPX PacnofioXnTb CXEMY MHXEHEPHbLIX KOMMYHMKALIMIA, PacroNOXEHHYH0

Ha KIMMEHTCKOW MaLluHe.

MHuozononb3o0eamesibckoe pedakmupoeaHue
ZuluServer naer BO3MOXHOCTb OOHOBPEMEHHOrO PEenaKTUPOBAHUS OOHUX U TeX e
rpadmyeckmx M TabnMyHbIX AaHHbIX HECKONbKMMMK nornb3oBatensmu. [Mpyu aTom Begetcs

He3aBUCUMbIN OIS KaXKO0ro nosib3oBartesns XypHan oTkarta.

Aemomamuyeckoe o6Hoes1IeHuUe Kapmbl
Mpn M3MEHEHUM [aHHbIX OAHWM W3 KIMMEHTOB, CepBep OMoBeLlaeT BCEX KIUEHTOB,
NOMb3YIOLIMXCA B AaHHbI MOMEHT 3TUMMW [aHHbIMK, YTO MPUBOOWUT K aBTOMAaTUYECKOMY

OOHOBNEHUNIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHMpoBaH TaK, 4TOObl [AaTb BO3MOXHOCTb ObICTPO U NPOCTO
onybnukoBaTb AaHHbIE, CO34aHHbIE C NOMOLLbIO HacTonbHou Bepcumn MNC Zulu. dnsmnyecknii
dopmaTt AaHHbIX NPU 3TOM He MeHsieTcs. [JoCTaTovyHO C MOMOLLBI YTUMUTBLI NOATrOTOBKM
AaHHbIX UMM BPYYHYO HAacTpPOUTb CCbINKM Anst cepBepa ZuluServer n gaHHble CTaHOBATCS
AocTynHbiMn B ceTu. NogobHo Beb-cepBepy, cepBep Zulu no 3anpocy C KNMEHTCKOro MecTta

HY>XHOro pecypca npeaocTaBuT AaHHbIe, CONOCTaBNEHHbIE C 3TUM PECYPCOM.

AOMuHUcmpupoeaHue OaHHbIX

ZuluServer npegocTaBNsAeT BO3MOXHOCTb pPa3rpaHNYMTb AOCTYN K AaHHLIM M Ha3HAYNUTb
pasnuyHble nNpaBwna M nNpaBa gocTyna K HUM. MOXHO npegocTaBuUTb Kak aHOHMMHbIV
AocTyna K AaHHbIM Ans LMPOKOM Nyonuku, Tak M OrpaHMYMTb €ero AN y3Koro Kpyra
nonb3oBaTtenen, onpeoenuB ANS KaXOoro M3 HUX Kakve onepaumm C OaHHbIMU emy

pa3peLleHbl.

80445.0M-1CT.003.000
14



OBOCHOBBIBAIOLUUE MATEPWUATbI K CXEME TEMNOCHABXEHWA TOPOACKOIr0 OKPYIA rOPO[ CTEPJIMTAMAK PECNYBNNKU BALLKOPTOCTAH
HA MEPWOQ [0 2033 FOJA (AKTYANU3ALIUA HA 2024 rof)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENIOCHABXEHUSA»

Web-cnyx6b1 WMS u WFS

ZuluServer nossonsert paborarb ¢ gaHHLIMK cepBepa no cneumndukaunam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspaboraHHbimm OGC
(Open Geospatial Consortium).

Web-cnyxba WMS nossonsier otobpaaTtb Cron M KapTbl CepBepa Ha KiMeHTax,
nogaepxmveatowmx cneumdukaumm WMS, B yactHocTh, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplinfo, ArcGIS un gp.

Web-cnyxb6a WFS obecnednBaeT 4OCTYN K BEKTOPHOW U CEMAHTUYECKOM MHopMaumm

cepBepa and KnnmeHToB, nogaep>XXmBarolinx AaHHYO CI'IeLl,I/I(*)I/IKaLI,I/IlO.

lMpocmpaHcmeeHHbIl ¢huribmp Kk OaHHbIM

MNpaBa gocTyna K cepBepHbIM AaHHbIM A NOMb30BaTens Unu rpynnbl Nonb3oBaTternen
MOXHO OrpaHuynTb 06nacTblo, 3a4aHHON NPOCTbLIM UMM COCTaBHBIM NOSTUFOHOM.

Ecnn BBegeHO Takoe orpaHuyeHve, TO Monb3oBaTeflb CMOXET OoTobpakaTb Cnou u

onepupoBaThb AaHHLIMU TOMbKO B Npeaenax ykasaHHou obnactu.

Aemopu3sayus Windows
Mpu coeanHeHnmn ¢ ZuluServer BO3MOXHO UCMNOMb30BaTh yyeTHble ceeaeHns Windows
Ans aBTOpM3auMM NMonb3oBaTeNns Ha cepBepe, Kak 3To aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HYXHO NOCTOAHHO BBOAUTbL JTOT'MH 1 Naporib.

3.3 MHcTpymeHTanbHasa reouHcpopmaumoHHasa cucrema N’MC Zulu

MC Zulu - wWHCTpyMeHTanbHas reonHMOpPMaLUNoHHass cuctema ansg Cco3gaHus
3MNEKTPOHHbIX KapT, MIaHOB M CXeM, WHAOPMAaLMOHHO-CMPABOYHbIX CUCTEM, BKIOYas

moaennpoBaHmne MHXeHepHbIX KOMMyHMKaLlMI‘;I N TPaHCNOPTHbIX CUCTEM.

eonHdopmaunoHHaa cuctema Zulu npegHasHadeHa ana  paspabotkm  [UC
NPUNOXeHNA, Tpebywmnx BuU3yanu3aumm MNPOCTPAHCTBEHHbLIX [aHHbIX B BEKTOPHOM U

pacTpoBOM BMAE, aHann3a nx Tornosiormm n X cBA3n ¢ CeMaHTU4eCKMMmn ©a3zamu JaHHbIX.

C nomowpto Zulu MOXHO co3gaBaTb BCEBO3MOXHblE KapTbl B reorpadmyeckmnx
MPOEKLMSIX, NN MNaH-CXEMbI, BKIMOYas KapTbl M CXEMbl MHXEHEPHBLIX CETEN C NOAAEPKKON UX

TononorMn, pabotatb C OOMbLUMM  KONMMYECTBOM pPacTpoB, MNPOBOAWTL COBMECTHbIN
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CEeMaHTUYECKMI 1 NPOCTPaAHCTBEHHBIN aHanu3 rpacmyecknx 1 TabrnmyHbiX AaHHbIX, co3aaBaTb

pasnnyHble TeMaTndeckme KapTbl, OCYLLECTBIATb 3KCNOPT N UMNOPT AaHHbIX.

MMC Zulu nosBonsieT MMNOPTUPOBaTb [aHHble W3 Takux nporpamm kak Maplinfo,
AutoCAD Release 12, ArcView. B pesynbTate nmnopta OyayT nonyyYeHbl BEKTOPHbIE CIOU C
rotoBbiMM 06bEKTaMK, NMpU 3TOM BCE XapPaKTEPUCTMKKU, TakMe Kak macwtad, UBeT M npoyne
OyoyT coxpaHeHbl. Ecnn k obbektam B obmMeHHOM popmaTte Obina npukpenneHa 6asa

AaHHbIX, TO OHa Tak e umnopTupyetcs B Zulu.

Momumo umnopTta Zulu MMeeT BO3MOXHOCTb 3KCMopTa rpaduyecknx AaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 n ArcView. QKCnopT CEMaHTUYECKUX OaHHbIX
BO3MOXEH B 3MEKTPOHHYt0 Tabnuuy Microsoft Excel wnu ctpanuyy HTML. B cucteme Zulu
Takke MoryT 6e3 npeobpasoBaHMs UCMOMbL30BaTbCS OMNMcaTenu pacTpoBblX OOBLEKTOB B

dopmatax Maplnfo n OziExplorer.

"eonHdopMaumnoHHasa cuctema Zulu NO BHELWHEMY BuOy BeCbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NPoaykTbl cemenctea Microsoft Office n nmeetr cxoxee obopynoBaHune

MEHIO 1 NaHernen MHCTPYMEHTOB.

3.31 BoamoxHoctu N'MC Zulu

Cuctema obnagaeT LUMPOKMMIN BO3MOXHOCTSIMMU:

e co3gaBaTb KapTbl MECTHOCTU B pasfMyHbIX reorpadmyeckmx cuctemax KoopavHart u
KapTorpadnyecknx npoekumnsx, otobpakaTb BEKTOpPHble rpadmyeckne OaHHble CO
crnaxuBaHnem n 6e3 crnaxuBaHus;

e OCYyLLECTBNATL 0B6paboTKy pacTpoBbix M3obpaxeHun copmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomouim BCTPOEHHOrO rpathmnyecKkoro peaakTopa;

e MONb30BaTbCA AaHHBIMW C CEPBEPOB, NoaaepkmBatoLmx cneundukaumio WMS (Web
Map Service);

e C MNOMOLLbK CO3aBaEMbIX BEKTOPHbIX CNOEB C COOCTBEHHbIM BUMHAPHBIM hopmaToMm,
obecneunmBalOLMM  BbICOKYKD CKOPOCTb paboTbl, BEKTOPU30OBaTb pPacTPOBbIE
N300paxxeHnss;

e MpW BEKTOpU3aLMN WCMONb30BaTb Kak MNPUMUTMBHbIE OOBEKTbl (CMMBOSbHbIE,
TEKCTOBblE, JMHEVHble, MMOoWanHble) Tak M TUMNOBble OObLEKTbl, OMNMCbiBaEMble

CaMOCTOSITENBHO B CTPYKTYpE Cros;
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e paboTaTb C CEMaHTUYECKMMWU [OaHHbIMW, MOAKMIOYAEMbIMM K CHOK W3 BHELUHWUX
ncrouHmkos BDE, ODBC wnn ADO uyepes onucatenu 6a3 gaHHbIX (nonyyartb AaHHble
MOXHO 13 Tabnuuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux nctoyHnkos ODBC nnn ADO);

e BbIMNOMHATL 3aNpPOockl K 6azam AaHHbIX C OTOBpaXXeHNEM pe3yrbTaToB Ha KapTe (Mouck
onpeaeneHHon MHgOopMaLMK, HaXoXaeHUe CyMMbl, MakCUMMarnbHOro, MMHUManbHOro
3Ha4YeHus, N T.4.);

e BbIMOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO 0O6beKkTam KapTbl B COOTBETCTBUWU CO
cneundumkaumnamm OGC;

e cos3gaBatb Mofernb penbeda MECTHOCTM U CTPOUTb Ha €e OCHOBE M30STUHWMK, 30HbI
3aTonsneHns Npodunm n pacTpbl penbeda, paccunTbiBaTb NNowaam n o6bLemMbl;

e OKCMOPTMPOBaTb [AaHHble W3 CemMaHTU4Yeckon 6asbl unn pesynbTaTbl 3anpoca B
3ANekTPoHHYyt Tabnuuy Microsoft Excel unu ctpanngy HTML;

e [lporpaMMmHO Mnn NO CEMaHTUYECKMM OaHHbIM CO3[4aBaTb TEMATUYECKNE packpacku, C
MOMOLLIbIO KOTOPbIX MEHAETCS CTUSb OTOBPaXKeHs1 OOBHEKTOB;

e BbIBOAWTb ANs BCEX OOBHEKTOB COS HAAMWUCK UNN BUPKKU, TEKCT HaAMUCU MOXET Kak
OpaTtbcsa 13 ceMaHTU4eckon 6a3bl AaHHbIX, Tak U NepeonpenensiTbCsi NPOrpamMmmHo;

e oTOOpaxatb  0ObekTbl cnos B dopmare nceBgo-3D  mo3BoOnsoLEM
BM3Yyanun3anpoBaTbCs OTHOCUTENbHbIE BbICOTbl OOBEKTOB (HaNpPUMep, BbICOTbI 34aHUN);

e co3gaBatb W UCMONb30BaTb OMONMOTEKY rpaduU4ecknx INEeMEHTOB CUCTEM
TENOoCHA0XeHNs1 N PEXMMOB UX OYHKLMOHMPOBaHUS;

e CO30aBaTb pPaCYETHbIE CXEMbl MHXEHEPHbIX KOMMYHMKAUMA C aBTOMATUYECKUM
hopMMpOBaHMEM TOMOMOIUMN CETU U COOTBETCTBYIOLLIMX Ba3 AaHHbIX;

¢ 3MEHSTb TOMOMOrNK0 CETEN U PEXNMbI PabOTbl €€ 3NEMEHTOB;

e pewlatb Tononornyeckne 3agadn (MU3MeHeHne COCTOSAHUSA OOBEKTOB (NEPEKITHYEHUS),
MOUCK OTKMOYaKLWMX YCTPOMCTB, MOUCK KpaTyamwmx MyTen, MOUCK CBA3aHHbIX
06BbEKTOB, MOUCK KOnew);

e Onsi ObICTPOro MEpPEMELLEHUA B HY)XHOE MECTO KapTbl YCTaHaBNMBaTb 3aKnagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpedeneHHbIM MacluTabom OoTobpaXKeHus w
3aKknagka Ha onpefeneHHbin obbekT cnost (Becbma yaobHO, ecnvm oObekT -
OBVXXYLLIMACA MO KapTe));

e C TOMOLIbI MPOEKTOB pacKpbiBaTb CTPYKTYpPy TOFO WM  MHOrO 0bObekTa,

VI306pa)KeHHOFO Ha KapTe CXeMaTn4Ho;
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e CO03JaBaTb MaKeTbl NevaTy;

e MMnNopTupoBaTb rpadudeckune gaHHble n3 Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

e 3KCMopTupoBaTb rpadmyeckue gaHHole B Mapinfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e cosfaBaTb Makpochl Ha si3blkax VB Script unun Java Script;

e OCYLLECTBMATb MNPOrpaMMHbIA AOCTYN K [aHHbIM 4epe3 OObekTHy Mmodenb Ans
HanucaHnsi COBCTBEHHbIX KOHBEPTEPOB;

e co3aaBaTb COOCTBEHHbIE MPUNOXKEHUS!, paboTatoLme nog ynpasnexHvem Zulu.

3.3.11 OpraHunsauma rpachmuecKmMx gaHHbIX

padnyeckne fOaHHble OpraHu3oBaHbl nocnovHo. Cron  sBRsieTcs  OCHOBHOW
WMH(OPMaUNOHHON eauHuLen cucteMbl. Kaxabll OBbeKkT Cnosi MMeeT  YHUKarbHbIN

noeHTudpmkatop (ID unun «knoy»). NogaepxmBaemMble TUMbI CIIOEB:

e BEKTOPHbIE Crou;
e pacTpoBble Crnow;
e crnov penbeda;

e crion WMS (Web Map Service).

BexkmopHbie criou

BekTopHble cron MMeroT COBCTBEHHBIN GUHAPHBIN dhopMaT AaHHbIX, YTO obecneynBaeT
BbICOKYIO CKOPOCTb paboTbl rpadmMyeckux U TOMOMOMMYECKMX anropuTmoB. MmeeTtcs
BO3MOXHOCTb MPOrpamMMHOro A40oCTyna K AaHHbIM Yepe3 OObEeKTHY0 Mofenb Ans HanMcaHus

COBCTBEHHbBIX KOHBEPTEPOB.

OGbeKTbI BEKTOPHOIO Crosi AENSATCS Ha NPOCTble (MPUMUTUBLI) U TUNOBbLIE

(knaccmduumnpoBaHHble OOBHEKTDI).
MpyMnTMBLI MOrYT BbITh:

e TOYEeYHble (NMUKTOrpamMmMbl UK KCUMBOSIbI»);
e TEKCTOBbIE,;

e JVHENHbIE (NMHUK, NOMUITUHUN);
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e nnoLagHble (KOHTYPbl, NOSIMKOHTYPbI).

TunoBble OOBLEKTbI ONUCbIBAOTCA B OWONMOTEKe TUMOB 0O0bekToB. Kaxabii Tun
OMUCbIBAET MNSIOLLAAHON, JIMHEWHBLIN UM CUMBOSbHBIA TUMOBOW rpadnyecknii OObEKT, UMEET
Nnorb30BaTENbCKOE Ha3BaHME N MOXET OblTb CBA3aH C COOCTBEHHOW cemaHTu4eckon 06ason

JaHHbIX.

Kaxgbim TN  obbekta MOXET WMETb HECKOIbKO pexnmMmoB, KOTOpble UMEKT
nonb3oBaresribCKkoe Ha3BaHue, W 3adaloT passinyHble crnocobbl OTO6pa)KeHVIFI AaHHOoro

TUMNOBOro OObEKTA.
TunoBble 06bEKTbI MOTyT ObITh:

e TO4YeuHble (MMKTOrpaMMbl UM KCUMBOISTbI»);
e JIMHENHbIE (IUHWK, NOMUINHUN);

e nnowiagHble (KOHTYpbl, MONUKOHTYPHI).

ATpUOYTMBHbIE UMM CEMaHTUYECKNE AaHHble BEKTOPHOrO CIosi XPaHSITCH BO BHELUHEM
WCTOYHUKE AaHHbIX M MOAKMOYATCS K CINO Yepe3 COOCTBEHHbIN onvcaTenb 0asbl AaHHbIX. K
OZIHOMY CIOK MOXET ObITb MOAKIOYEHO MONEPEMEHHO NMPON3BOITEHOE YMCIIO CEMAHTUYECKNX
6a3 aaHHbIX. [MpUMUTMBBLI MOMNb3YOTCA OOLLEeA cemMaHTU4Yecko 06as3ol AaHHbIX, TUMOBbIE
00BbEKTbI - COBCTBEHHOW Ansi KaXKdoro Tuna (o4HaKo ANsi pasHbiX TUMOB MOXHO MOAKIOYUTL

OOHY 1 Ty xe 6a3y).

Pacmpoesie criou

PacTtpoBbiM crioem MOXeT ObiTb MO0 OTAENbHbIN pacTpoBbIM O6BLEKT, NGO rpynna
pacTpoBbIX 0OBLEKTOB. PacTpoBas rpynna MOoXeT coaepkaTb NPOM3BOSIbHOE YNCIO PacTPOBbIX
OOBEKTOB MIN BIIOXEHHbIX PaCTPOBbIX rpynn. Yncno pacTpoB B Croe OrpaHUYeHo nuLlb

ONCKOBbIM MPOCTPAaHCTBOM (ZU|U cnpaBiideTcA C nornem 13 HECKOJbKUX TbhICAY paCTpOB).

MopoepxmBaemble popmatbl pacTpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.
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3.3.1.2 Pabora ¢ cucremamm KoopaMHar M Kaprorpacdpmueckumm

NPOEeKLMAMM

Mpachuyeckne [OaHHble MOTYT XpaHUTbCS B Pa3fMYHbIX CUCTEMax KoopauHaT W

oTobpaxkaTbCsl B pa3nnyHbIX MPOEKLMSIX TPEXMEPHOM NMOBEPXHOCTN 3eMNN Ha MNOCKOCTb.

Cuctema npegnaraer Habop npedonpeneneHHbIX cuctem koopauHat. Kpome Toro
nornb3oBaTenb MOXET 3afaTb CBOK CMCTEMY KOOpAMHAT C MHAMBMAOYarnbHbIMW NapameTpamum

ANsi nogaep>XMBaeMblX CUCTEMOM MPOEKLINIA.

B yacTHoCcTM 3Ta BO3MOXHOCTb MO3BOMSAT, MNPU M3BECTHbIX MNapameTpax (Krovax
nepexona), NPMBA3bIBaTb AaHHbIE, XPaHSLLUMECS B MECTHOW CUCTEME KoopaMHAT, K OAHOW M3

rnobanbHbIX CUCTEM KoopAunHar.

[laHHble MOXHO nepenpoeunposatb 13 OLHOM CUCTEMBI KOopAuHaT B APYryto.

3.3.1.3 OpraHnsauma CeMaHTU4YeCKNX AaHHbIX

CemaHTU4yecKkme AaHHble MNOOKMYaloTCs K CIIOK M3 BHELWHWX UcTodHumkoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

(ADO) yepes onucarenu 6a3 AaHHbIX.
Mony4yaTb AaHHbIE MOXHO W3:

e Tabnwuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e papyrune nctovHmkn ODBC nnn ADO.

Umnopm/3kcrnopm OaHHbIX
Bo3amoxxeH MMNopT/akCnopT AaHHbIX B criegytowmne popmarhbl:

e Maplinfo MIF/MID;
e AutoCAD DXF;
e Shape SHP;
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e OkcnopT kapTel (Windows Bitmap (BMP));

e JKCnopT ceMaHTuyecknx gaHHblx (Microsoft Excel, HTML, TekcToBbIM dhopmar).

3.3.14 MpeacraBneHme fAaHHbIX HA KapTe

KapTa mMoxeT copepaTb MPOU3BOMNbHOE YMCIO rpaddUyecknx CroeB - OOHU U Te Xe
rpacdouyeckme criov MoryT ObiTb MOMELLEHbl B pasHble KapTbl C pPasHbIMW HaCTPOMKamu
oTobpaXeHusi. KapTa MMeeT BO3MOXHOCTb 3a[laHus! MOMNb30BaTENbCKOro MMEeHU, LuBeTa goHa

M MacLUTabHOW CEeTKM.

[aHHble, XpaHALMXCA B pasHbIX CUCTEMAX KOOPAWMHAT, MOXHO OTODpaxaTb Ha OgHOW
KapTe, B OQHOW M3 KapTorpadmyeckmx npoekumin. MNMpu aTom nepecyeT koopauHaTt (ecrnv oH
TpebyeTcsl) U3 ogHoOro gatyma B OpYrord M U3 O4HOW MpOeKunn B APYryto NPOU3BOAUTCS Mpwu

oTobpaxeHun "Ha nety".

MPUMUTUBLI MOTYT UMETb MHAMBUAYArbHbIE CTUNN OTOBPaXXeHUs (LBET, CTUIb, TOMLLMHA
NWHWIA; UBET U CTUMb 3anvBKW; MUKTOrpaMma; cdopmat TekcTa). TUnoBble OObEeKTbl UMET
CTUIb B 3aBMCUMMOCTU OT pexuMa (COCTOSIHUSI), KOTOPbI onpeaensieTcss B GUbnnoTekn Tmnoe
06bekToB cnosi. CTunb NPUMUTUBOB MOXET NepeonpeensTe KapTol - Ans Bcex NpUMUTUBOB

MOXHO NPpUHYOUTENbHO 3a4aTb OAUH CTUIb.

Ctunb OOBHEKTOB MOXHO MEHATb C MOMOLLBIO TemaTMYecknx packpacok. lMpu aTom

pacKkpacka MOXeT ObITb co3gaHa no ceMaHTUn4YeCKMM aaHHbIM N1 NporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOOUTb ANS BCEX OOBEKTOB CIOs Haanucu unm 6upku. TekcT
Hagnucu MOXeT OpaTbCA M3 ceMaHTU4Yeckor 06asbl AaHHbIX. TEKCT Haanucu Takke MOXET
nepeonpenensteCa MNPOrpamMMHO. BUpKM reHepupyloTca aBTOMaTMYecku, HO MOrYT MOTOM

pacCcTaBnATbLCA NMofb3oBarerieM B Hy>KHOE pacnofioXXeHne 1 B Hy)KHOl7I opueHTauun.

[ns 6bICTpOFO nepemMeLlleHmna B Hy>KHOEe MeCTO KapTbl MOXHO yCTaHaBIIMBATb 3aKadKW.

3aknagka Ha TO4Ky Ha MECTHOCTM C onpeaeneHHbIM MacLuTaboM oToBpaKeHus.

KapTy MOXHO neyaTtatb C pasnuMyHbiMUK OMNUMAMU (HA OOHOW CTPaHULIE UM HECKOIbKUX
CTpaHuuax, B 3agaHHOM Maclitabe unu Bnucae B 3adaHHble rabapuTbl, HA CTpaHMUax ans

nocneayoLLen CKNenkn n T.4.).
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3.3.1.5 OpraHunsauma Kapr

MmeeTca BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObEAMHEHHble O6LLEen
TemaTtumkon. COBOKYMHOCTb KapT, 00beauHEHHbIX OOLLMM NOfb30BaTENbCKUM MMEHEM U, €CIN
TpebyeTcs, HAOOPOM MepapXMYECKNX CBA3EN Mexay 3TMMMK KapTamu, npeactaBnsieT cobon

MPOEKT.

B pamkax npoekta KapTbl MOXHO CBSi3blBaTb MeXAy COOOM C NMOMOLLbIO TMNEPCCHINOK.
vnepcchbinka onpegensieTcs oT obbekTa B OOHOW KapTe K APYro KapTe C yKasaHueMm

MECTOpPacnonoXeHns n macwTaba.

3.3.1.6 PepakTupoBaHue o6bekToB

[ns penaktnposaHuna n BBoAa oObekToB npenycMoOTpPEHbI.

e BO3MOXHOCTWU BBOAa U peaakTUpoBaHUNA:

BBO[, C 9KpaHa MbILLKOW

— BBOf NO KoopAnHaTaMm C KrnasunaTtypbl
— TpaccupoBKa NMHUN

— aBTO3aMblKaHWe KOHTYpOB

— Bblpe3ka/konnpoBaHne/BcTaBka - oyonupoBaHue

NoBOPOT obbekTa.

onepauun oTMeHbl/Bo3BpaTa gencteusi (Undo / Redo).

penakTMpoBaHue rpynnbl OOGbEKTOB:
— yQareHue - nepemMeLLeHue;
— agybnupoBaHue;

— NOBOPOT - Bblpe3Ka/KOI'II/IpOBaHI/le/BCTaBKa.

penakTMpoBaHUeE 3reMeHToB obbekTa:
— nepemMeLleHne/yaaneHme/BcTaBka y3nos;
— nepemeLleHne/yganeHme pebep;

- pa36V|eHV|e y4acTKka CMMBOJIbHbIM 0OBbEKTOM.

TpaHcdopMauums.
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3.3.1.7 BeKkTopHbIe OBeprieMHbIe onepaumum

OBepneli - onepauyst HanoXxeHnst Apyr Ha Apyra AByX Mnu Gonee croes, B pesynbTarte
KOTOpo/  obpasyeTcs  OAMH  MPOW3BOAHbLIA  CMOW,  codepXaluih  KOMMO3ULMKO
MPOCTPAHCTBEHHbIX OOBEKTOB UCXOAHbLIX CIOEB, TOMOMOrMI0 3TOW KOMMO3ULUMK U aTpubyThbl,

apVIq)MeTW-IeCKI/I Unn rorm4eckn npon3BogHble ot 3Ha4YeHun anVI6yTOB NCXOAHbIX OOBHEKTOB.

MoaaepkvMBatoTCs CreayoLLe BEKTOPHbIE OBEpIieliHble onepawum:

obbenmHeHne oObEKTOB € HacnegoBaHmeM ID (yHuKanbHOro ngeHtTudukaTopa);
e pasbeavHeHne O0BLEKTOB;

e paspgerneHne ogHoro oGbekTa rpynmnov O6bLEKTOB,

e Bblpe3ka U3 ogHoro obbekTa obnacTu rpynnbl 0OGbLEKTOB,

e oOTpe3aHue obbekTa BHe 06nacTu rpynnbl ApYrmx O6bEKTOB,

e Y3rI0BaHMUE;

e BydepHble 30HbI;

e [OCTpPOEeHNE KOHTYPOB MO CETU.

3.3.1.8 KoppexkTupoBka pacrpos

B cucteme peanusoBaHa KOPPEKTMPOBKA pacTpoBbix hainoB, copepXkalimx
CKaHMPOBaHHYID C MIaHWETOB TOMOOCHOBY. KOppPEeKTMpoBKA WCKaXKEHWA CKaHMPOBaHUS
NPOM3BOAMTCH MO TOYKaM pacTpa, KOOPAMHATbI KOTOPbIX M3BECTHbI. Kak MUHMMYM OOMKHbI
ObITb M3BECTHbI YETbIPE TOYKU, ONpeaensioLLme Yribl NnaHLeTa.

Mpouenypa KOPPEKTUPOBKM CO3AaET HOBLIN PacTp, Yribl KOTOPOro COBMaAaloT C yrnamu

nradHweTa, T.e. npoueaypa KOppEeKTUPOBKU 06pe3aeT OTCKaHMpoOBaHHble, HO JTULLHWE, NOons.

3.3.1.9 MopenupoBaHue ceTemn U ToNnonorMYeckKme 3agavum Ha ceTax

Hapsgy ¢ obbldHbiM ana TMC  pasgeneHneM OOBLEKTOB Ha KOHTYpbI, FIOMaHble,
KOMOVHMPOBAHHbIE KOHTYPbl, KOMOUHMPOBAHHbLIE NOMaHble, Zulu nogaepXvMBaeT NUHENHO-

Y3J10BYHO TOMOJ10rMK0, YTO NO3BONAET MOAENMpPOBaTb NHXXEHEPHbIE CETHU.

Hapsigy ¢ obbiuHbIM anst TNMC pasgeneHneM 06bekToB Ha KOHTYPbI, TOMaHble, CUMBOSbI,

Zulu nogaepxmeaet ﬂMHeVIHO-ySHOBle Tonornornw, 4Yto Mno3BONdET MoAennpoBaTb
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WHXXEHEPHbIE N Opyrne ceTu. Tornonornyeckas ceteBasi MOAenb NpeacTaBnser cobon rpad
CETW, Yy3ramu KOTOPOro SBMSIOTCA TOYEeYHble OObeKTbl (KOMoAubl, UCTOMHWUKK, 3afBUXKKK,
pPYOUNbHUKN, NepekpecTkn, notpedbutenn u T.4.), a pebpamn rpaca SBNsOTCA NUHENHbIE

06bexTbl (kabenu, TpybonpoBOAbIl, yHaCTKM AOPOXKHON CETU U T.4.).

TononornyeckMn  pegakTop CO34aeT  MaremaTuMdeckylo Mogenb rpacda ceTu
HernocpeacTBEHHO B npouecce BBoAa (pucoBaHuA) rpaduyeckon uHgopmaumun. cnonb3ys
MOAENb CETU MOXHO peLlaTb psii TOMOMOrMYECKMX 3a4ad, NOMCK Kpatyamwero nyTn, aHanus
CBSI3HOCTW, aHanuM3 Korewl, aHanvM3 OTKMYEHMN, MOUCK OTKMYaloWmnX YCTPOMCTB U T.4.
MOXHO MEHATb COCTOSAHMS OOBLEKTOB (MEpeKnoyeHnst) C nocrneaylowmnMm aBTOMaTUYECKUM
OOHOBMEHMEM COCTOSIHMS BCEM CETU (Hanpumep, BKIOYEHUE/BBIKIIOYEHNE  33OBUKKM
TpybonpoBoda) BbINOMHATL MOUCK OTKMKYAKLWMX YCTPOMUCTB (COOPMUPOBaHME CrncKa
0ObEKTOB, VMMEHLWMX MPU3HAK «OTKMOYaloLWee YCTPOMCTBO», MPWU OTKIMOYEHUN KOTOPbIX
BblIOpaHHbLIN OObEKT TakKe MNepeBOAUTCS B COCTOSIHME «OTKMHOYEH»), KpaTyauwmx nyTen
(HaxoauTb KpaT4YarLMN NYTb NO CETU MEXAY BbIOPaHHLIMU Y3riamMn C y4ETOM HanpaBrneHuin
Yy4aCTKOB), CBA3aHHbIX OOBEKTOB (HAXOOUTCSH MHOXECTBO OOBLEKTOB CETWU, OOCTMXKUMBIX U3
BbIOpaHHOrO y3na CeTu, OOCTWKUMOCTb MOXET onpefensatbcs 6e3 ydera HanpaBneHus
y4acTKOB, C Y4ETOM W NPOTMB HanpaBIieHNs1 y4acTKOB), UCKaTb BCE KOSbLia CETU, B KOTOPbIE

BXOOAT BCE BblOPaHHbLIE OOBEKTbI.

CeTb BBOOUTCA KaK COBOKYMHOCTb TWMOBbLIX TOYEYHbIX OOBLEKTOB, COEAMHEHHbLIX
TUNOBBIMU  JIMHENMHBIMW  OObEKTaMK, MMEKLWMMM NPU3HaK «ydactok». WHpopmauma o
Tononorun OOPMMUPYETCS aBTOMATUYECKN - €CNN «NOTSHYTb» 3a y3en unu pebpo, ces3aHHbIe
0bbekTbl Takke nepemeltanTcd. OObEKTbI CETU MOXHO OTKPENnNATb U 3aHOBO NPUKPENnnsaTb

APYr K APYry OOHWUM OBUKEHNEM MbILLKW.

Mogenb cetn Zulu sBNSieTCA OCHOBOW AN paboTbl MOAYNSA PacyeTOB WMHXEHEPHbIX

ceten ZuluThermo.

34 MHcTpymeHTanbHasa reouHcgpopmaumoHHasa cucrema N’MC Zulu

Moaynb ZuluThermo no3BOnsET co34aTb PACYETHYHO MaTreMaTUYecKytd MOLErNb CETH,
BbINOMHUTL  MacnopTu3aumMilo  CeTU, U Ha OCHOBE CO3[aHHOM Mogenu pewatb
WH(POPMaLMNOHHbIE 334ayun, 3a4avv TOMOSMOrMYECKOro aHanmsa, W BbIMOMHATb pasfnunyHble

TennorngpasJiN4eCckKmne pacyeThbl.
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Pacquy nognexart TYNUKoBble W KOrbLEeBble TenmoBble CEeTUn, B TOM 4YuUCne C
MOBbICUTEJIbHbIMIA HaCOCHbIMU CTaHUUAMMU n apoccenmpyrowimmin yCTpOIZCTBaMVI,

pa60Ta+0Lu,|/|e OT OA4HOro U HeCKoINbKMX NCTOYHNKOB.

[Mporpamma npegycMaTpuBaeT TennormapaBfIMYECKUA pacyeT C MNPUCOEOUHEHMEM K
CETU MHAMBMAYanbHbIX TennoBbiX NyHKTOB (TI) n ueHTpanbHbIX Tennoblx nyHKToB (LITTT)

MO HECKOJIbKUM OECATKaMUN CXEMHbIX peLIJeHI/IIZ, npuMeHdemMblX Ha TeppuUtopun Poccun.

Pac4yeT cuctem TennocHabXeHnss MOXeT npon3BoANTbCA C YH4ETOM yTEedek U3 TensoBom
CETN N CcnUCTem TeI'IJ'IOI'IOTpe6J'IeHMFI, a TaKXe TennoBbiX NoTepb B pr6OI'IpOBO,EI,aX TEnnoBown

ceTun.

Pacuer TennoBbIX MoTepb BedeTcs NMOO MO HOpPMaTMBHBLIM MOTEPsiM, NMGO Mo

(baKTI/I‘-IeCKOMy COCTOAHUIO N3o114UUnmn.

PacueTtbl ZuluThermo moryt paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgopmMaLnoHHON
cuctemon (B Buae moaynsa pacwuperHunss TWIC), Tak u B Buae oTheNbHON OuBNnoTekn

KOMMOHEHTOB, KOTOPbIE NO3BONAIOT BbINOMHATL PACHEThl U3 NPUNOXKEHWIA NONb30BaTeneun.
CocTaB 3agau:

e [OCTPOEHME pacYETHON MOAENN TEMMOBOW CETH;
e nacnopTmsaumsi 0OBLEKTOB CETH;

e HanagoudHbIN pacyeT TENSIOBOWN CETU;

e MOBEPOYHbIV pacyeT TENSOBOWN CETH;

® KOHCTPYKTOPCKMI pacyeT TEensoBon CeTu;

e pacdeT Tpebyemon TemnepaTypbl Ha UCTOYHUKE;
e KOMMYTaUMOHHbIE 3aa4u;

e MOCTPOEHME MbE3OMETPUYECKOrO rpacuka;

e pacyeT HOpPMAaTUBHbIX NOTEPb TEMa Yepes U3onsaLUmLo.

341 MocTpoeHue pacyeTHON MoAEnu TeNnNfi0OBOU CeTHn

Mpn pabote B reoMHOPMAaLMOHHON CUCTEME CETb OOCTATOMHO MPOCTO U ObICTPO
3aHOCUTCA C MOMOLLBLID MbIWKA UM NOo KoopauHatam. [lpy aTtoM cpasy ¢opmMmupyercs
pacyeTHas mogenb. OcTaetca Nub 3adaTb pacyeTHble MnapameTpbl OOBbEKTOB WM HaXaTb

KHOMKY BbIMOJIHEHNA pac4yeTa.
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MaTemaTtuyeckass Mofernb CeTU Ans NPOoBeAeHUs TEennornapabfNYeckux pacyeToB
npeacTaBnsieT cobon rpad, roe Ayramu, COEAMHSIIOWUMM  Y3Mbl, SIBNSKOTCA  y4acTKu

TpybGonpoBoaos.

YyacTok nsobpaxaerca OQHOW NUHMEN, HO MOXET O3HayaTb HECKOSbKO COCTOSIHUN,

3agaBaeMbIX pa3HbIMU pEXXUMaMK:

Pesgm ]| —————— EKFYEH

Penamal - - - OTETROMEH
Pesgma 3 ——b—ou— omamoues obpatHem

Pewgma 4 OTETHOMEH TI0 Ak [IED

PVICYHOK 3.2- MSOGPa)KeHMe HeCKONbKMX COCTOSIHUN y4acTKOB, 3ajaBaeMbIX pa3HbIMU peXxumam

Q710 BHellHee NpeacTaeneHve ceTu. Mepen Hayanom pacyeTta BHeLLHee npeacTasneHve
CEeTW, B 3aBUCUMOCTU OT TUMOB U PEXMMOB 3NIEMEHTOB, COCTaBMAOLLMX CeTb, Npeobpasyerca

(xogupyeTcs) BO BHyTpEHHee NpeacTaBrieHne, no KOTOPOMY 1 NPOBOANUTCS pacyer.

MpocTbiM y3roM B MOAEnu cuMTaeTcst moboii y3en, Ybu CBOWCTBA CreuuarnibHO He
oroBopeHbl. MpoCToN y3en CryXuT TOMbKO AN COeAMHEHUsI y4acTKoB. Takumum y3namm anst
MOOENN SIBNSIOTCS TENnoBble Kamepbl, OTBETBMEHWUs,, CMEHbl AMaMeTpoB, CMeHa Tuna

npoKNnaakun unn tuna nsonauum n 1.4.

Bo BHYTpeHHEeN koaMPOBKe Takue y3nbl NpeBpallalTcs B ABa y3na, OavH B nogatoLem
Tpybonposoae, Apyron B obpaTHOM. B Kaxkaom y3rne MoXHO 3aaaTb CIMB BOAbI M3 NOAatoLLEro

n/vinn n3 obpartHoro TpybonpoBoaoB.

MoTpebutenb TENnOBOW JHEPrMM XapaKTepU3yeTcsi pacyeTHbIMM Harpyskamy Ha
CUCTEMY OTOMIEHMS], CUCTEMY BEHTUMSILMM W CUCTEMY TOPSIYEr0O BOOOCHAOGXKEHUS U
pacyeTHbIMW TemnepaTypaMmy Ha BXoAe, Bbixode NoTpebuTens, u pacyeTHoON TemnepaTypon

BHYTPEHHEro Bo3ayxa.

B ogHonuHenmHoM npeacTaBneHun noTpeduTenb - 3TO Y3NOBOW 3MEMEHT, KOTOPbIN

MOXET ObITb CBA3aH TONMbKO C OAHUM Y4aCTKOM.

BHyTpeHHsIS kogupoBKa MNOTpebuTens CylWwecTBEHHO 3aBWCUT OT €ro  CXeMbl

npmncoegnHeHna K TennoBon cetu. Cxembl MOryT ObITb 31eBaTtopHble, C HACOCHbIM
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CMELLEHMEM, C HE3ABUCUMBIM NMPUCOEANHEHNEM, C OTKPbITbIM UMM 3aKPbITbIM OTOOPOM BOAbI
Ha BC, ¢ perynstopamu TemnepaTypbl, OTONMEHNs!, pacxoga U T.4. Ha aaHHbI MOMEHT B

pacrnopsixeHnn norb3oBaresns 46 cxem npucoeguHeHns HOTpGGMTeJ'IeIZ.

Ecnun B 30aHMN HECKONbKO Y3I0B BBOAA, TO OGBEKTOM «MNOTPEebUTENb» MOXHO onucaTb
Kaxkabl BBOA. B TOXe Bpemsi kak oguH noTpebutenb MOXHO onucaTb Lenblii KBapTan unu

3aBof, 3adaB A5 Takoro noTpebutenst 0006LLEHHbIE TEMMOBLIE HArpy3Ku.

O600LLeHHbIN  NoTpedbuTenb - 3TO y3en, Ha KOTOPOM Harpyska 3apjaeTtcs nmbo

I'IOTpe6J'IF|eMbIM pacxonom, nmbo pacxon o6ycnosneH 3afaHHbIM CONpPOTUBIIEHNEM Y3I1a.

Takon ob6bekT ygobHO Mcnornb3oBaTb, Korda BO3HMKAET HeObXOOAMMOCTb paccuuTaTb
rMapaBnuky cetn 6e3 uHgopmauum O TenmnoBbIX Harpy3kax W KOHKPETHbIX CXemax
npucoeanHeHns notpebutenen k TennoBon cetn. Hanpumep, npu pacyete MaructpanbHbIX
ceTen MHGOPMaLMM O KBapTaribHbIX CETSAX MOXET He ObiTb, a ANs OLEHKM NOoTepb Hanopa B
MarucTpansax [goCTaToMHO 3ajaTb ODOOLEeHHble pacxodbl B TOYKaX MPUCOEAMHEHUS

KBapTarnoB K MarnctparbHom ceTu.

B ogHonuHerHoM n3obpaxeHnn He TpebyeTcsa nogknoyatb 0600 EeHHbIM NoTpebuTens
Ha OTOENbHOM OTBOASILLEM YYacTKe, Kak B Criydae npoctoro notpeburtens. To ecTb B 3TOT
y3en MOXET BXOAUTb W/Unu BbIXO4UTb NMoboe KONMYecTBO y4acTKOB. OTO NO3BONSET OBbICTPO U

yD,O6HO, C MUMHMarbHbIM KOINMM4YeCTBOM UCXOOHbIX AaHHbIX.

I
b ¢ o

HMCTOMHMK 060GIeHHBIe NOTReSHTENH

PucyHok 3.3 - O606LeHHbIN NoTpebuTenb

LTI - 3To y3en OONONHUTENbHOrO perynupoBaHua W pacnpeferieHna TennoBoun
3Heprun. Hannume Takoro yana nogpasymeBaeT, YTO 3a HUM HaxoauTcs TYNMKoBasl CeTb, C
nHameuayanbHeiMu notpedutenamn. B LITTT MoxeT BXOAUTb TONMbKO OAMH Y4acTOK U TOMbKO
OOMWH Y4acCTOK MOXET BbIXOAuTb. [pnyemM BXoAALLMA yHaCcTOK MOET CO CTOPOHbI MarucTpanu, a
BbIXOOSALNA Y4aCTOK BefeT K KOHeYHbIM notpedbutensm. BHyTpeHHaa koguposka LITTI

3aBUCUT OT €ero Cxembl NnpucoeamHeHunda K TENMNoBoM ceTn. ATO MOXEeT ObITb prl'll'lOBOI?I
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aneBarop, rpynnoBoM HAacOC CMELLEHMWS, HE3aBMCUMOE MOAKIOYEHNE rpynnbl noTpebuTenen,
bovnepbl Ha MBC u T.4. Ha gaHHbIN MOMEHT B pacnopsXeHun nosnb3oBatend 39 cxem

npucoeguHeHns LITTI.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - LUTN

[MepeMblyka MO3BOMSIET CMOLENMPOBATL Y4acTOK, COEOVHSIOWMKA Nogalowmnn  w
obpatHbI TpybonpoBoabl. B aTOT y3en MOXeT BXoAUTb WU/UNKU BbIXOAUTb NtoBoe KONM4ecTBo

Y4YacTKOB.

PucyHok 3.5 — lNepembiyka

Tak Kak nepemblyka B OOHOMMHEMHOM M300paXkeHWn npefacTaBrneHa yarom, To Ans
MOOENUPOBaHUST COEOMHEHUS Mexay nodalowyM TpyoonpoBOAOM OAHOro ydvactka M
obpaTHbIM TpybONpPOBOAOM APYroro y4acTka OAHOro afemMeHTa «nepemblyka» HeaoCTaTO4YHO.

MoHapobsTca ewe aBa y4acTKa: OAMH TOMbKO NOLAIOLLNIA, APYron - TONbKO OOpaTHBIN.
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PucyHok 3.6 - CoeauHeHue Mexay noaaroLmmM TpyoonpoBoAOM OQHOroO y4acTka M obpaTHbIM Tpy6onpoBogom
Apyroro y4yacTka

HacocHasa ctaHumst B OQHONMMHENHOM M300paXkeHun npeacTaBnsieTca ogHUM y3rom. B
3aBUCUMOCTM OT TabNMMYHbIX MapameTpoB 3TOro0 y3na Hacoc MOXET OblTb YCTaHOBIEH Ha
nogarowem unu obpatHom Tpybonposoae, nmMbo Ha oboux TpybonpoBogax OOHOBPEMEHHO.
[ns 3agaHns HanpaeneHns 4eNCcTBUSA Hacoca B 3TOT y3eN TOMbKO OAMH y4acToK 06a3aTenbHO

OOIMKEeH BXOAUTb U TONMbKO OAMH YHaCTOK OOIMKEH BbIXOOUTD.

PucyHok 3.7 - HacocHas ctaHuus

Hacoc mMoxHO mopenvpoBaTb ABYMS criocobamu: nMbBo Kak uaeanbHoe YCTPOMCTBO,
KOTOpPOE M3MEHSIET AaBreHne B TpyOoNpoBoae Ha 3a4aHHy0 BENUYMHY, MO0 Kak YyCTPOWCTBO,

paboTaroLLee C y4ETOM pearibHOM HanopHO-PacXoOHOM XapaKTepUCTMKN KOHKPETHOro Hacoca.

B nepeom cnyyae npocTo 3adaeTcs 3HadeHMe Hamopa Hacoca Ha nogarollem Wumnm
obpaTHom TpybonpoBode. Ecnv 3HauyeHne Hanopa Ha OAHOM U3 TpyGONpPOBOAOB PaBHO HYIO,
TO HacocC Ha aToM TpybonpoBoae oTcyTCTByeT. Ecnm 3HayeHve Hanopa oTpuuaTterisHo, To 3T

03Ha4YaeT, YTO Hacoc paboTaeT HAaBCTPEYY BXOASILLEMY B HETO y4acTKy.
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PucyHok 3.8 - lbe3omeTpuyeckue rpadukm

Ha pvcyHke BUAHO, Kak pa3nnyHble HanpaBreHns y4acTKoB, BXOOSALUMX U BbIXOAALLMNX U3
Hacoca B COYMETaHWM C pasHbIMM 3HaKaMK Haropa, BRUSOT Ha pesynbTaT pacyeTa,

OTOBOpPaXXEeHHbI Ha NbE30OMETPUYECKUX rpadimKax.

Korgoa 3apgaetcs TONbKO 3Ha4YyeHue Hanopa Ha Hacoce, OHO OoCTaeTCcA HEen3MEHHbIM He

3aBNCUMO OT MNnpoxoadLlero 4yepes HacocC pacxoaa.

Ecnn mogenupoBatb paboTty Hacoca ¢ yd4etoMm ero QH xapakTtepucTuku, To cregyet

3afaTb pacxodbl U HaNopbl Ha rpaHunLLIax paboyelt 30HbI Hacoca.

Hmaz |
Hmin Iy
‘\
Gmin Gras

PucyHok 3.9 - HanopHo-pacxogHas xapaktepMcTuka Hacoca

Mo 3agaHHbIM OBYM TOYKaM oripegendaercd napa6ona C MakCMMyMOM Ha OoCu AaBneHun,

no KOTOpOVI pacyeT n 6yp,eT ornpeanendTb Harop Hacoca B 3aBMCUMOCTU OT pacxoda. Cnep,yeT
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OTMETUTb, YTO XapaKTepUCTUKa, 3adaBaeMad TaKuMm o6pa30M, MOXET OoTnn4yatbCAa OT
peanbHOM XapakTepuCTUKM Hacoca, HO B npegenax pa6oqe|?1 obnactn obe XapaKTepnucTmnkmn

NpPakTn4eCK coBnagaroT.

NS onv“caHusi HECKOMNbKMX NapannenbHo paboTaloLWwmx HacoCoB A0CTaTOYHO 3a4aTb UX
KONMMYECTBO UM pe3yrbTUpylollas XxapakTepucTuka OyaeT onpedeneHa npu  pacuyete

aBTOMaTU4ECKN.

Tak kak Hanopbl Ha rpaHuuax paboden obnactu Hacoca b6epyTcs M3 cnpaBOYHMKA U
BCerga MoroXUTemNbHbI, TO HarpaBrneHne AOeNUCTBUS Takoro Hacoca Oyaer onpenensaTbes

TOJIbKO HanpasJieHnemM BXoddLlero B y3ers ydacrka.

[poccenvpytoLimne ycTpoucTsa B OAHONIMHENHOM NMpeaCTaBlieHUN ABASIOTCA y3fiamMu, HO
BO BHYTPEHHEN KOOQMPOBKE - 3TO AOMNOMHUTENbHbBIE Y4acTKU C MOCTOSAHHBIM U NEPEMEHHbIM
conpoTtusneHvem. B gpoccenupytowunii yzen obsizaTtenbHO OOMKEH BXOAUTb TOMbKO OAWH

Y4acCTOK, U TOJTbKO OAUH YyH4aCTOK U3 y3J1a OOIMKEH BbIXOOUTb.

Ha nogawuwen npySonpofoge Sreg

o 2 L o
o — o

-

) P

Ha ocEpamyoM mpyEonpofoge

e e o

e {\._ e O_

P e . P {}
Sreqg

PucyHok 3.10 - lpoccenupyrolume ycTpomcTBa

C TOYKM 3peHnss Modenu ApoccenbHasa LWainba 3To (PUKCMPOBAHHOE COMPOTUBIIEHUE,
onpeaensiemoe AMaMeTpoM Lanbbl, KOTOPOe MOXHO YCTaHaBNMBATbL Kak Ha NnoaaroLLeM, Tak 1
Ha obpaTHoM TpybonpoBode. Tak kak 3TO HeperynmpyemMoe COMpOTMBIIEHWE, TO BENUYMHA

racumoro wanbon Hanopa 3aBMCUT OT KBaapaTa, NpoxoasiLLero Yepes warnby pacxoga.

Ha pucyHke BMAOHO, Kak MEHSIIOTCS NOTepW Ha Lwanbe, yCTaHOBMEHHOW Ha NO4AOLLEM

Tpy6onpoBoae, Npu yBENUUYeHUn pacxoaa vYepes Hee B Ba pasa.
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PucyHok 3.11 - [lpoccenbHas wanba

PerJ'IFITop JaBlneHna - yCTpOIZCTBO C TnepeMeHHbIM CcornpoTtumBiieHneMm, KoTopoe
Nno3BONAET nogaepxmBatb 3agaHHOe AaBJieHNE B pr6OI'IpOBO,D,e B onpeaerneHHom gnanasoHe
N3MEHEHUA pacxoaa. PerJ'IFITOp AaBlieHnsa MOXET yCTaHaB/TIMBATbCA KaK Ha nogaroLlem, Tak U

Ha obpaTHOM TpybGonpoBoae.
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PucyHok 3.12 - Perynatop AaBneHus

Ha puvcyHke nokasaHo, YTO Mpu YBENuYeHWn B OBa pasa pacxoda 4Yepes perynsrop,
YCTaHOBMEHHbIN B obBpaTHOM TpybonpoBoae, AaBrieHWe B PEerynupyeMom Yyare OCTaeTcs

MOCTOAHHbIM.

BenuuvHa conpoTuBNEHNs perynstopa MOXET W3MEHsATbCA B npegenax oT
GECKOHEYHOCTN [0 COMPOTUMBIEHMS TMONHOCTbIO OTKPbITOro perynsatopa. Ecnu ycnosus

pa6OTbI CETN 3aCTaBNAT pPeryrnatTop NOfMHOCTbKO OTKPbITbCA, TO OH Ha4YUHaET pa6OTaTb KaK
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Heperynupyembli 4pOoCCeNnUpYyoLLnA y3er.

PaGoTa perynatopa pacrnonaraeMoro Haropa adanorMyHa pabote perynsTopa
[aBrneHusi, TOMbKO B 3TOM CIlydae Perynsatop CTapaeTcs AepXaTb MOCTOAHHOW 3aaHHYIo

BENMYMHY pacronaraemoro Harnopa.

Perynatop pacxoga - 9TO y3en C nepeMeHHbIM COMpOTUBMEHNEM, KOTOPOe MO3BOMsAeT

nogaep>XmBatb NOCTOAHHLIM 3aaHHOE 3Ha4YeHMe NpoxXoadLlero 4epes peryrndaTtop pacxoaa.

Perynatop MOXHO YyCTaHaBnMuBaTb Kak Ha nodawlleM, Tak U Ha obpaTHOM
Tpy6onposoge. K paGoTe perynatopa pacxoda MOXHO OTHECTM BCe Cka3aHHoe Mpo

perynaTtopbl AaBJ1EHUA.

3.4.2 Hanapo4yHbiA pacuyeT Tennosou ceTu

Llenblo HamagodHoro pacyeTa siBrsieTcsi obecnedeHve noTpebuTeneit pacyeTHbIM
KONMYeCTBOM Bofbl U TEMNOBOW 3Heprun. B pesynbTaTe pacyeTa ocyllecTBnsetcs nogbop
3MEeBaTopoB M WX COMen, MpPOM3BOAUTCA pPacyeT CMECUTENbHbIX W APOCCENVPYHLLIMX
YCTPOWCTB, OnpedensieTcsl KONMMYecTBO M MECTO YCTaHOBKM ApOCCEerbHbIX Lwanb. Pacuet
MOXET NPOM3BOAUTLCS MPU M3BECTHOM pacrnoriaraeMoM Harope Ha WCTOYHUKE W €ro

aBTOMAaTU4eCKoM no,q6ope B Cliy4dae, eClim 3afjaHHOro Harnopa He 40CTaToO4HO.

B pesynbTate pacyeta onpenenstoTcs pacxodbl M NoTepu Hamnopa B TpybonpoBoaax,
Hanopbl B y3nax ceTu, B TOM Y1cre pacrnonaraemMble Hamnopbl y notpebutenen, Temneparypa
TENNOHOCUTENS B y3nax CeTu (Npu ydeTe TensoBbIX NoTepb), BeNnnymMHa M3bbiTO4HOro Hamnopa

y noTpebuTenen, Temnepatypa BHyTPEHHEro Bo3ayxa.

[poccenvpoBaHne M3BbITOYHLIX HanopoB Ha abOHEHTCKMX BBOAAX MNPOM3BOAAT C
MOMOLLLbIO COMen 3reBaTopoB WM ApoccernbHbIX LWanb. [poccenbHble LWaibbl nepeq
abOHEHTCKMMM BBOAAMM YCTaHaBMMBAOTCA aBTOMAaTUYECKM Ha mnopatoliem, obpaTtHoM wunwu
obonx TpybornpoBogax B 3aBMCMMOCTM OT HEOOGXOAMMOro A1l CUCTEMbl FMOPaBIIMYECKOrO
pexuma. Mpu paboTe HECKOMNbKMX UCTOYHMKOB Ha OOHY CETb OnpeaensieTcs pacnpeneneHme
BOAbI 1 TEMMOBOW SHEPrMN MeXay UCTodHUKaMu. MogsoauTcs GanaHc no Boge U OTMYLLEHHOA
TENSOBOW 3HEpruein Mexay UCTOMHUKOM M noTpebutensmu. Onpepensitotcs notpedutenu u
COOTBETCTBYIOLLUMA MM WCTOYHMK, OT KOTOPOrO [aHHble NOTpebuTenu nomnydalT Boay WU

TEMNMOBYIO 3HEPTMIO.
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3.4.3 MoBepouHbIA pacuyeT TensioBom cetu

Llenbto  noBepoyHOro pacyetra SABNSeTCA onpegerieHne @akTUYecKUx pacxoaoB
TENMOHOCUTENA Ha y4vacTkax TEensioBOW CETU M y notpebutenen, a Takke KoOnuyectee
TENMOBOM 3JHEpPrMn nosydaeMon noTpebutenem npu 3agaHHOM TemnepaTtype BoAdbl B

nogarowiem prGOHpOBOH,e M pacnornaraeMmoM Harope Ha NCTOYHUKE.

Co3faHHas MartemMatudeckas MMUTaLMOHHass Moferb CUCTEeMbl TennocHabXeHus,
cnyxallas Ans peLleHnsl MOBEepOoYHON 3a1a4K, NO3BONAET aHanNnM3MpoBaTb MapPaBINYECKUn 1
TENNOBON pexuM paboTbl CUCTEMbI, @ TakkKe MPOrHO3MPOBaTb WM3MEHEHMEe TemnepaTypbl
BHYTPEHHEro Bo3gyxa Yy noTtpebutenei. PacyeTbl MOryt npoBOAUTbLCS MPU  PasfnyHbIX
MCXOOHbIX AaHHbIX, B TOM Y/CIEe aBapUiHbIX CUTYaLUsiX, HanpyMep, OTKIMOYEHUN OTAENbHbIX
y4acTKOB TEMNOBOW CETW, nepenady Boabl U TEMMOBOW SHEPrMM OT OOHOMO0 WCTOYHMKA K

APYromMy ro ogHoMy 13 TpybonpoBoaoB 1 T.4.

B pesynbTate pacuyeTa onpegenslTcs pacxodbl M NoTepu Hanopa B Tpybonposogax,
Hanopbl B y3riax ceTu, B TOM Y1Crie pacnonaraemMble Hanopbl y notpebutenen, Temneparypa
TENMOoHOCUTENST B Yy3rax ceTn (Mpu ydyeTe TEnsioBbIX NOTEPb), TeMnepaTypbl BHYTPEHHEro
BO3gyxa y notpebutenen, pacxogbl M TemnepaTtypbl BOAbl HA BXOAE W BbIXOAE B KaOyto
cuctemy TennonotpebneHusa. [pu paboTe HECKONbKUX WCTOMHUKOB Ha OAdHY CETb
onpenenseTcs pacnpeaeneHe BoAbl U TENNOBOW 3HEPruM Mexay UctodHukamu. NogsoanTces
BanaHc no Boge M OTMNYLLEHHOW TENNOBOM 3HEPruen Mexay UCTOYHUKOM U NoTpedbutenamu.
Onpepenstotca noTpedbuTenn M COOTBETCTBYIOLLUMA WM UCTOMHUK, OT KOTOPOro [AaHHble

noTpeduTenn Nony4atoT BOAY U TEMNSIOBYHO SHEPTUIO.

3.4.4 KOHCTPYKTOpPCKMM pacuyeT TernsioBoOM CetTun

Llenbo KOHCTPYKTOPCKOrO pacyeTa SIBMSIETCS ornpeaereHne agnameTpoB TpybonpoBoaos
TYMUKOBOM W KOMbLEBOW TEMMOBOW CETU MpWU NPOMYCKe MO HWM PacYeTHbIX PacXOfoB Mpwu

3agaHHOM (M HEM3BECTHOM) pacrnonaraeMoM Harnope Ha UCTOYHUKE.

[aHHasa 3agada MoxXeT ObiTb UCMONb30BaHa NPK Bbi4adye paspeLleHns Ha NoAKYeHne
notpebutenen K TENSIOBON CETU, TaK KaKk B Ka4yeCTBE MUCTOYHMKA MOXET BbICTynaTb fo6on
y3en cucTeMbl TennocHabxeHns, Hanpumep Tennosas kamepa. [na 6onee rmbkoro pelleHus

AaHHOW 3adauu npegycMmorpeHa BO3MOXHOCTb WU3MEHEHUA CKOPOCTU OBWMXEeHUA BOAbl MO
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yJacTkam TennoBOW CETU, YTO NPUBOAUT K UBMEHEHWNIO AMaMeTPoB TpybonpoBoaa, a 3HauuT u

pacnonaraemMoro Harnopa B To4Ke NoaKnto4eHn4.

B pesynbTate pacueta onpegenstoTrcs AMamMeTpbl TpyOONpoBOAOB TEMSIOBOW CETW,
pacrnonaraembiii Hamop B TOYKEe MOAKMIOYEHMS, pacxodbl, MOTEPU Haropa W CKOPOCTU

OBWXEHNA BOAbl HA y4aCTKax CETU, pacnonaraemMble Hanopbl Ha I'IOTpe6l/ITeJ'IFIX.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

Llenbto 3agaun sBnsieTcs onpeaeneHue MuHUMarnbHO Heobxoaumoln Temnepartypbl
TENNOHOCUTENSI Ha BbIXOAE M3 UCTOYHMKA AOnst obecrneyeHus y 3agaHHoro notpedutens

TeMneparypbl BHyTPEHHEro Bo3ayxa He HUXe paC‘-IeTHOIZ.

3.4.6 KommyTaumoHHblIe 3apaum

AHanu3 OTKMYEHWI, MNEPEKITYEHUN, MNOUCK Orkanwen 3anopHOM apmaTypbl,

OTKIH0OYatoLLIEN y4acTOK OT MICTOYHUKOB, UM NMOJTHOCTbIO VI3OJ'IVIpy}OIJ.|,eI7I Yy4aCTOK U T.A4.

3.4.7 MbesomeTpuueckum rpacpmk

Llenbto NoCTpoeHust Nbe3oMeTpUYeckoro rpaduka ABNSeTca HarnsaHas UnncTpaums

pe3ynbTaTtoB rmgpaBsiIN4ECKOro pac4yerta (Hana,uquoro, NnoBEPOHHOro, KOHCprKTOpCKOFO).

OTO OCHOBHOW aHaNMUTUYECKUIA MHCTPYMEHT cneumanmcTa no ruapaBinyeckum pacyetTam
TEennoBbIX ceTen. [be3omeTp npeacTaBnseT cobon rpaduyeckmn OOKYMEHT, Ha KOTOPOM
n3obpaxkeHbl NMHMM OaBnNeHWA B nogaroliern u obpaTHoOM MarucTpansx TEnsoBOW CETU, a
Takke npounb penbeda MeCTHOCTU - BOOSb ONPeAEsIEHHOro NyTn, COeqUHSAIOLWEro Mexay
cobow aBa NPOM3BOSIbHBIX y3na TEMNSI0BON CETU MO HEPa3PbIBHOMY MOTOKY TennoHocuTens. Ha
Nbe3oMeTpudeckoM rpaduke HarnsgHo npeacraBfeHbl BCE OCHOBHbIE  XapaKTEPUCTUKK
pexunma, noryyYyeHHble B pesynbTare rmapaBnnM4eckoro pacyera, no BCEM y3nam U y4acTkam
BAOMb BbIOPAHHOro MyTu: MaHOMETPUYECKNE OABMEHMS, NOMHbIE U yaernbHble NOTEPWU Hanopa
Ha y4yacTkax TensoBOM CETW, pacrnonaraemble [aBfeHWa B Kamepax, pacxodbl
TENNOHOCUTENS, nepenagbl, Cco3daBaeMble Ha HACOCHbIX CTaHUMAX U UCTOYHMKAX,

N30bITOYHbIE Harnopbl N T.A4.
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PucyHok 3.13 - [be3omeTpuyeckum rpacpmk

LiBeT n ctunb NuHWMIM 3agaeTcs Nonb3oBaTenem.

B Ttabnuue noag rpadmMkoM BbIBOOSATCA ANst KaXOOro y3na CeTM HavMMeHOBaHue,

reogesnyeckass OTMETKa, BbiCOTa MNOTpebutensd, Hanopbl B nogawowem un obpaTHOM
TpybonpoBogax, BenMUYMHa OpPOCCENnMpyeMoro Hamnopa Ha warnbax y notpebutenen, notepum
Harnopa no y4acTkam TENsoBOM CETU, CKOPOCTU ABMKEHUSA BOAbI HA yHaCTKaxX TEMSOBOM CETU U
T.4. KonnyecTtso BbIBOAUMOM MOA rpadmkom nHopmaumm HacTpanBaeTcsl Nosfib3oBaTenem.

3.4.8 PacuyeTr HOpMaTUBHbIX NOTEPb TEIUIa Yepe3 U3onNALUIo

Llenbto gaHHoro pacdeTta SAIBMSIETCA OnpeaeneHve HOpMaTuMBHBLIX TEnmoBbIX MOTepb
yepe3 usonaumio TpybonposBodoB. TennoBble NOTEpU OMpeaensTcsd CyMMapHO 3a rog C
pa3buBkon no mecsauam. NpocmoTpeTb pesdynbTaTtbl pacdeTa MOXHO Kak CyMMapHO MO BCEN
TENMOBON CETW, TaK W MO KaxadoMy OTAErNbHO B3ATOMY WCTOYHUKY TEMNSOBOW 3HEpPrun u
KaXXgoMy LieHTpansHoMy TennosoMy nyHkTy (LITT). PacyeT MoXeT BbITb BbINOMHEH C y4ETOM

MONPaBOYHbIX KO3 DULMEHTOB HA HOPMbI TEMMOBbLIX NOTEPb.

Pe3ynbTaThbl BbIMOSTHEHHbIX PacYETOB MOXHO aKcrnopTupoBaTtb B MS Excel.
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3.4.9 «PykoBoacTteo nonb3osartena NMC ZULU»

«PykoBoacTso nonb3osatens [MC ZULU» npegcTasreHa rno CCblfike HuxXe

https://www.politerm.com/download/zulu/ZuluHelp.pdf

3.4.10 «PykoBopacteo nonb3osarens ZULU-THERMO»

«PykoBoacTso nomnb3oartens ZULU-THERMO» npeacraeneHa no Cebifike Huxe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 INEKTPOHHAA MOAEJb CYLLECTBYIOLLENA CUCTEMbI
TEMNOCHABXEHMA. 3TAIMNbI AKTYAIIUSALIUU

4.1 UndcdopmaumoHHo-rpachmueckoe onucaHme ob6bLEeKTOB CUCTEeMbI

TennocHabXxxeHus

Ha ocHoBe cyuiecTBytowen OM onsa uenen ee akryanusaumm Obina cosgaHa MmogernbHas
basza — «ts_2023», B KOTOPOM MNPOBOAMIACb BblIBEPKA C MOCHEOyHLWen KOPPEKTUPOBKON
NMHGOPMaLMOHHO-TpaconU4ECKOro onMcaHus CYyLLECTBYHOLLNX obbekToB CUCTEMBI
TENNOCHabXeHNss C Yy4EeTOM WM3MEHEHWUN, NPOU3OLLIEALINX C MOMEHTA YTBEPXOEHUS CXEMb
TennocHabXeHuss ropogckoro okpyra ropog Crepnmtamak no gaHHbIM  3akasumka (6Gasa

aboHEHTOB; Gasbl TEMMOBbLIX CETEN; CYTOYHbIE BEAOMOCTH).

B aktyanusampoBaHHOM 6a3e [OaHHbIX 3MEKTPOHHOM MOAENW OnucCaHbl W Npu
HeobXoaMMOCTM OOMOSHEHbI (CKOPPEKTMPOBaHbI)  MacNoOpPTHbIE XapaKTEPUCTMKN BCEX TUMOB
06bEKTOB cucTeMbl TennocHabxeHus. MonHota 3anonHeHus 6asbl AaHHbIX MO napameTpam

3aBUCUT OT HanMM4na MCXoaHbIX AaHHbIX Y TEnnoCHabXXaoLLIMX KOMMaHWNA.
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4.2 Ornapka n KanubpoBka 3NeKTpoHHOU Moaenm

B paMKax gaHHOro atana ObIfI BbINOSTHEHDI:

e OTJ1laaKa paGOTbI pacyeTHbIX MartemMmaTtun4eckmnx Monyneﬁ nyTem BblABIEHNA

OLLMBOK B UCXOOHBIX AaHHbIX;

e KanubpoBka Mogenn C LUenbl  AOCTWKEHUS COOTBETCTBMS  pPaCYHeTHbIX
napameTpoB Mogenu akTM4YeckuMm napameTpamMm B onpeaerieHHbIX penepHbiX
y3nax cUCTeMbl TennocHabXeHust (Mpu HanMyuMM MHOPMaUMM NO pacxodam,
AaBNeHNsM BoAbl B Nogalolwmx W obpartHbix TpybonpoBogax CUCTEMBbI

TennocHabxeHns ans akTUYECKOro pexmnma).

Ha aTtane otnagku SJ'IeKTpOHHOIZ mogenun 6bin npoeegeH adHarnm3 TnMoriHOTbl W

OOCTOBEPHOCTU BHECEHHbLIX NCXOOHbIX AaHHbIX.

KannbpoBka mogenn - npouecc uaeHTUMKaLMM W TOHKOW HacTpPOMKM HabopoB
WUCXOAHbIX AaHHbIX TakMm obpa3om, 4Tobbl obecneyntb MakCumarnbHoe npubnmxeHne
pe3ynbTaTOB IMAPaBIIMYECKOTO pacyeTa K (pakTMYecKMM napamMeTpam B OfpenerieHHbIX
penepHbIX y3rnax CUCTeMbl TenrocHabxeHuns. [ns opraHu3aumm npouecca kanvbposkn OM
BbIOMPAIOTCA penepHble Yarbl B KaX4OW M3 CUCTEM TEMSOCHADXEHWs, Takme Kak: BbIBOLHOM
KOINMMEKTOp Ha WCTOYHMKE WWNW HacOCHble CTaHUMWU W/WNu TENMoBble MyHKTbl U npoyve
3NIEMEHTbl TEnMoBOM CETU, MO KOTOPbIM MMEKTCA (hakTUYeckMe AaHHble MO pacxopam

TennoHocUTENd 1 pacrnonaraemMbiM Harnopam 3a oTonuTenbHbIM nepuog 2022/2023 rr.

OgHMM U3 HE3aMEHUMbIX WMHCTPYMEHTOB MNpW KanubpoBKe rMapaBiMYeECKOn Moaenm
TENNOBOA CETU  ABMSIETCA  MNbe30METPUYECKUA  rpadnk,  MOCKOMbKy  rpadmyeckas
WHTEpNpeTaunsa rmapaBfiMyeckoro pexuma Mo3BONSeT OAHOBPEMEHHO KayYeCTBEHHO U
KOIMYECTBEHHO OLEHWUTb MOMpPaBKW, KOTOpble HEOOXOOAMMO BHECTM B PaCYETHy Mogernb,
yToObl OHa Hamboree apekBaTHO MNOBTOpsSNa "rMApaBnMYEecKoe noBeneHne" pearbHOM

TENoBOu CETU B aKcnnyarauun.

Takke ONS BbINONMHEHVS KanMOPOBKM WCMONMb30Banuch pesynbTaTbl MMapaBrnyecKkux
pacyeToB [ArnA  3rIeEMEHTOB TEMmoBO/W CeTW, a Takke rpaduyeckoe npeacraBneHne

napameTpoB TEMNOHOCUTENS.
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MapannenbHo paboTe C  BbIWEONUCAHHbIM  MHCTPYMEHTapMeM  NpoBOAMIach
KOPPEKTUPOBKA MW3HAYarbHO BBEOEHHbIX [aHHbIX MO LIepPOXOBaTOCTU TPyGONpOBOOOB,
3HAYEHUSIM MECTHbIX COMPOTMBIEHUA U NpP. C UEenbi MNOMydeHUst MaKkCUManbHOro
COOTBETCTBUSI MapaMeTpPOB pacyeTHOM Moaenu ¢ (akTUYECKMMU napamMeTpaMmy CUCTEM

TennocHabKeHus.

B panbHenwem paspaboTaHHas 3NeKTpOHHas MoAernb MCMNofib30BaHa B KayecTBe
OCHOBHOrO  MHCTPYMEHTapus Ans  paspaboTku CcueHapueB pasBUTUMS  CUCTEMbI

TennocHabxeHust ropogckoro okpyra ropog Ctepnutamak o 2033 roga.

Pe3ynbTaTtbl BbIMNOMHEHHOW KanuMbpOBKM B 3MEKTPOHHOM MoAenu npeacTaBlieHbl B
cpaBHuTENnbHOM Tabnuue 4.1. pagns  GasoBoro nepuvoga  paspaboTkM  CXeMmbl

TennocHabxeHus (otonutenbHoro nepunoga 2022/2023 rr.).
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Ta6nuua 4.1 — Pe3ynbTaTbl BbINOMHEHUS KaNTMGPOBKM 3J1IEKTPOHHOIN MOAeN CUCTeMbI TennocHaGXXeHWs1 ropoACcKoro okpyra ropog Ctepnvramak Ansi OTONUTENLHOIO (3UMHEro)

nepuvopa
MapameTpbl rMAPaBINYECKUX PEXUMOB PaboThbl
MorpewHocTb M/p
Nno AaHHbIM (paKTU4YECKOro pexuma paboTbl B no pe3ynbTaTaM BbINOJIHEHHOW KanuGpoBKU pacxogom,
oTonuTenbHbIN NnepuoAa 2022/2023 rr. 3NEeKTPOHHOW MoAenun cUcTeMbl TeNnnocHa6xeHus nosfly4eHHbIM B 311.
OHeproncToUHumK, monenu, u
MarucTpanbHbIf BbiBO4 Pacxop TennoHocuTens ¢hakTMUeckum
OaBneHue B Pacxop OaBneHue B pacxoaoMm
/obpaTHOM TennoHocuTens B nopatowem/oopaTHOM B nopatouiem /
2°ﬂa'°”4e"" P | p P | obpaTHOM TennoHocuTens B
Tpyb6onpoBoaax, (M BoA. CT. nogaroLlem . Tpyb6onpoBoaax, (M BoA. CT. Tpy6onpoBoaax, (M3/q / Tpy6onposoae (%)
M BoA. CT.) Tpy6onpoBoae, (M7/4) M BoA. CT.) M3/L|)
T™M 8 — 4314 T™ 8 — 4371 T™8-1,3
HCTTaL s, T™ 9 — 1487 s, T™ 9 — 1504 TM9-1.2
WNToro: 5801 Wtoro: 5875 Wtoro: 1,3
T™1—70/25 ™ 1 -2477 T™1—70/25 T™M 1 — 2505 ™1-1,2
T™ 3 — 1653 T™ 3 - 1680 T™3-1,7
cTtTol TM3-70/25 TM3-70/25
T™M 13— 69/ 21 ™ 13 — 267 T™ 13— 69/ 21 ™ 13 — 268 T™3-0,4
WNtoro: 4397 WNToro: 4453 Wtoro: 1,3
KU-7 60/ 30 ™ 11 -1242 60/30 ™ 11 -1216 ™11-2,1
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5 JJNIEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMBbI
TEMNMOCHABXEHMUA

MogenupoBaHne nepcnekTMBHOrO BapuaHTa pasBUTUA CUCTEMbI TenrocHabXeHns
(CTpOUTENBCTBO HOBbLIX U PEKOHCTPYKLMS CYLLECTBYIOLMX MCTOMHUKOB TEMSIOBOW 3HEPruu,
nepepacrnpegeneHe TensioBbIX Harpy3oK Mexay UCTOYHUKaMU, onpenerneHne Bo3MOXHOCTU
NOAOKMIOYEHMS HOBbLIX MOTpPebUTenenm TenmnoBoOM 3SHEPrun, OonpeaeneHne onTUManbHbIX
BapMaHTOB Ka4YeCTBEHHOr0 U HadexHoro obecrneyeHusi TEennoBOM 3HEprner  HOBbIX
notpedburtenen n T.4.) OCYLLECTBIAETCA Yepe3 MEXaHW3M CO3L4aHus U agMUHUCTPUPOBAHNSA
cneumanbHbiX "MogenbHbiX" 6a3 - HabopoB [OaHHbIX, KITOHMPYEMbIX W3 OCHOBHOW
(koHTponbHOWM) 6a3bl AaHHbIX ONMUCaHWA TEMJIOBOW CETU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHmnynaummn 6e3 pucka UckasuTb UM NOBPEAUTL KOHTPOMbHYO 6a3y.

B pesynbTarte co3gaHus nNepcnekTMBHOIO BapuaHTa 4O KOHEYHbIX noTpebutenen B OM
B COOTBETCTBUM C MacTep-nnaHoM Obinn co3gaHbl MofgenbHble 6asbl, oTpaxarolimne

NnepcnekTUBHbIE COCTOSIHMA CUCTEMbI TeNNocHabxeHus Ha 2033 rog.

B nepcnekTuBHbIX MogenbHbIX 6a3ax y nnaHMpyemblx K NOAKIOYEHUIO NoTpebuTenen B

none «Homep_T1l» BHeceH cnegyoLwnin koa;:
M _x, roe
«[MM» obo3Ha4aeT akTyanMamMpoBaHHbIA NEPCMNEKTMBHBIN NOTpebuTenb

«X» - MOPSAKOBLIN HOMEP B NepcrneKkTuBHOM 6a3e aboOHEHTOB. KOTopasi NpeacTaBreHa B
Mase 2 MNMpunoxenune 1 (wmndp 80445.0M-IMCT.002.001).

PesynbTaTbl  pacyeTa  MEpPCrneKkTUMBHbLbIX  TMAPABNMYECKUX  PEXUMOB  CUCTEMbI
TennocHabXxeHns ropoackoro okpyra ropog CrepnuTamak —npeactaBneHa B [OKYMEHTe
«OBocHoBbIBalOLWNE MaTepuanbl K CXeMe TennocHabXeHns ropoACKOro OKpyra ropof
Crepnutamak  Ha nepuwog po 2033 roga (aktyanmsaums Ha 2024 rop). naesa 4.
lMepcnekTnBHble GanaHcbl TEMMOBOM MOLLHOCTM MCTOYHMKOB TEMSIOBOWM 3HEPTUMN U TEMJIOBOM
Harpy3kn. [NpunoxeHne 1. lNMepcrnekTMBHbIE TMOpPaBIMYECKUE PEXUMbI TEMMOBbLIX CETEN»
(wncpp 80445.0M-INCT.004.001).
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6 AOKYMEHTbDI No AKTYANIUSUPOBAHHOWU 3JIEKTPOHHOM
MOLOEMU

Mo pesynbtaramMm akTtyanun3auumum SJ'IeKTpOHHOIZ MOAENN CUCTEMbI TennocHabXeHus

ropoackoro okpyra ropog Ctepnutamak paspaboTaHbl cneayowme JOKYMEHTbI:

e HacToswmn AOokymeHT - «OOocHOBbIBaOWMe Martepuanbl K  Cxeme
TennocHabxeHnsa ropoackoro okpyra ropog Crtepnvtamak Ha nepuog o 2033
roga (aktyanusaums Ha 2024 rog). [naBa 3. OneKTpOHHas MOLEeNb CUCTEMBbI
TennocHabxeHus» (Lumdp 80445.0M-INCT.003.000);

e «O6GocHoBbIBalOLLME MaTepuarbl K cxeme TennocHabXeHns ropodcKoro okpyra
ropog Ctepnutamak Ha nepuog o 2033 roga (aktyanusaumsa Ha 2024 ropn).
aea 1. CywecTByloLee nonoxeHne B cpepe Npon3BOACTBa, Nepeaadun u
notpebneHns TennoBOW 3JHEpPrMM Ans uenem TennocHabxeHnusa (Lwmdp
80445.0M-MCT.001.000). lMpwunoxeHne 4. CywiecTBylowune ruapasnmyeckne
pexXuMbl TennoBbix ceTen» (wndgp 80445.0M-MNCT.001.004);

e «O6ocHOoBbIBaKOLLME MaTepuarbl K CXeMe TENNOCHabXeHWs1 TOPOACKOro okpyra
ropog Crtepnutamak Ha nepuog o 2033 roga (aktyanu3aumsa Ha 2024 ropn).
maBa 4. [lepcnekTuBHble GanaHcbl TENOBOW MOLIHOCTU WUCTOYHUKOB
TENSOBOM 3HEPruM M TennoBown Harpysku (wmcpp 80445.0M-I1CT.004.000).
Mpunoxexune 1. NepcnekTuBHbIE rTNMAPaBANYECKNE PEXUMbI TEMNNOBLIX CETEN »
(wndpp 80445.0M-ICT.004.001).

Mo pesynbtaramMm aktyanusauumun SHGKTDOHHOVI MOAENN CUCTEMbI TennocHabXeHus

ropofckoro okpyra ropog Ctepnurtamak paspaboTaHbl criegyrolme MoaernbHble 6asbi:

e MogenbHass ©6asa «ts 2023» - akTyanMsvMpoBaHHasi MopenbHas 6asa no

CYLLIECTBYHOLLIEMY COCTOSIHUKO CUCTEMbI TEMMOCHABXKEHUS;

e MogenbHas 6asa «ts_2033» - mogenbHasi 6a3a No NepcnekTUBHOMY Pas3BUTUIO

cucTembl TennocHabxeHnsa Ha 2033 rog.

XapaKTepuUCTMKN TENMOBbLIX CETE CUCTEM TEMNOCHabXeHUsi ropoackoro oKpyra ropop

Crtepnutamak  npuBedeHbl B AOoKymeHTe «OOOCHOBbIBalOWME MaTepuanbl K CXeme
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OBOCHOBBIBAIOLUUE MATEPWUATbI K CXEME TEMNOCHABXEHWA TOPOACKOIr0 OKPYIA rOPO[ CTEPJIMTAMAK PECNYBNNKU BALLKOPTOCTAH
HA MEPWOQ [0 2033 FOJA (AKTYANU3ALIUA HA 2024 rof)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENIOCHABXEHUSA»

TennocHabxeHus ropogckoro okpyra ropog Crepnutamak Ha nepuog no 2033 roga
(aktyanusauma Ha 2024 rog). naea 1. CywecTBylowlee nonoxeHne B cdepe
npouM3BOACTBa, nNepefjaynm UM noTpebneHuss  TennoBOW  3Heprum  ana  uenen
TennocHatxeHnst» (wmdpp 80445.0M-NCT.001.000). MpunoxeHne 2. TennosBbie ceTU»
(wwdpp 80445.0M-MNCT.001.002).
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