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COCTAB PABOThHI

HanmeHoBaHue AOKYyMeHTa

Wndp

Cxema TennocHabxeHus ropoga KemepoBo Ha nepuog Ao

2033 ropa (aktyanusauma Ha 2023 roa)

32401.CT-MNCT.000.000

Ob6ocHosbigarowue Mamepuaribl K cCxeMe mersocHabXeHusi

2opoda Kemepoeso Ha nepuod do 2033 eoda (akmyanu3ayusi Ha 2023 200)

maea 1 «CywecTBylouiee nNonoXeHne B

cepe
npou3BOACTBa, Nnepeaavn n NnoTpebrieHnsa TennoBon aHeprum

Ansa uenemn TennocHabxeHus»

32401.0M-MCT.001.000

MpunoxeHne 1 «TennoBble Harpy3km u noTpebnexHune

TEensoBon dHeprnmn aboHeHTaMun»

32401.0M-MCT.001.001

MpunoxeHune 2 «TennoBble CETUY

32401.0M-MCT.001.002

MpunoxeHne 3 «OueHka HagEeXXHOCTU TENNOCHABXEeHUA»

32401.0M-MCT.001.003

MpunoxeHue 4 «[ paduyeckas yacTb»

32401.0M-MNCT.001.004

MaBa 2 «CylwecTBylollee U NepcnekTMBHoe notpebreHvne

TENMOBOW 3HEPrMM Ha Lienu TennocHabxeHms»

32401.0M-MCT.002.000

MpunoxeHne 1  «XapakTepuCTMKa CyLecTByHOWeENn U

NepcrnekTUBHOM 3aCTPOMKM U TEMNSIOBOW  Harpysku Mo

aneMeHTamMm TeppuTopuanbHOro geneHna»

32401.0M-MCT.002.001

maBa 3 «3nekTpoHHas Moaenb CUCTEM TENNTOCHabXeHns»

32401.0M-MCT.003.000

MpunoxeHne 1 «CyliecTBYOLINE TMAPABNYECKNE PEXUMBI

TENnnoBbIX CETEN»

32401.0M-MNCT.003.001

MpunoxeHnune 2 «I paduyeckas 4acTb»

32401.0M-MCT.003.002

aea 4 «CywecTBylowMe n nNepcnekTuBHole 6GanaHcol
TENSI0OBON MOLWHOCTU WUCTOYHUKOB TEMSIOBOM 3HEPrun W

TENnnoBON Harpysku notTpebutenen»

32401.0M-MCT.004.000

MpunoxeHne 1 «lMepcnekTMBHbIE TMAPaBNNYECKME PEXUMBI

TenroBbIX ceTen»

32401.0M-MCT.004.001

maBa 5 «MaCTep-nnaH pa3BuUTUA CUCTEM TennocHabXeHunsa»

32401.0M-MCT.005.000

maBa 6 «CyuwecTBylOlNE W NepcrnekTMBHble GanaHcbl

npon3BoanUTESIbHOCTN BOOONOArOTOBUTENIbHbIX YCTAaHOBOK U
MaKCMMalribHOro

n0Tpe6neH|/|$| TennoHoCcUTenA

32401.0M-MCT.006.000
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HanmeHoBaHue AOKYyMeHTa

Windp

TennonoTpebnsawmmMm yctaHoBkaMy notpebuTtenen, B TOM

yucne B aBapI/IIZHbIX pexnmax»

Mmaea 7 «[lpeonoxeHns No CTPOUTENbCTBY, PEKOHCTPYKLUMN,

TEXHWYECKOMY MEPEBOOPYKEHUIO U (MNM) MoAepHM3aumm

MCTO4YHMKOB TEMNNOBOW SHeprun»

32401.0M-MCT.007.000

MpunoxeHnue 1 «[ paduyeckas yacTb»

32401.0M-MCT.007.001

maBa 8 «[MpeanoxeHuns No CTPOUTENLCTBY, PEKOHCTPYKLNN U

(nun) mogepHU3aL MM TEMNTNOBLIX CETEN»

32401.0M-MCT.008.000

maesa 9 «[lpegnoxeHns no nepeBody OTKPbITbIX CUCTEM
TEennocHabxeHns (ropavyero BOOOCHAOXeHWs) B 3akpbiTble

CUCTeMbl ropayero BoaocH abxxeHus»

32401.0M-MCT.009.000

maea 10 «[MepcnekTuBHbIE TONNMBHbLIE GanaHCcbI»

32401.0M-MCT.010.000

MaBa 11 «OueHKka HaaeXXHOCTN TENSTOCHADXeHUsA»

32401.0M-MCT.011.000

aBa 12 «O6GocHoBaHWE WHBECTULUA B CTPOUTENLCTBO,

PEKOHCTPYKUUNKO, TEeXHU4YEeCKoe nepeBOopyXKeHne wu (VIJ'II/I)

MoadepHn3auunto»

32401.0M-MNCT.012.000

Maea 13 «HOMKaTOpbl Pa3BUTUA CUCTEM TEMITOCHABXEHUSI»

32401.0M-MCT.013.000

maBa 14 «LleHoBble (TapuHbie) nocneacTBusi»

32401.0M-MNCT.014.000

maBa 15 «Peectp eaUNHbIX TennocHabaroLLmx

opraHumsaumny

32401.0M-MCT.015.000

MpunoxeHnue 1 «["paduyeckas yacTb»

32401.0M-MCT.015.001

maBa 16 «PeecTp meponpusaTuin cxembl TENSTIOCHAGXEHNS»

32401.0M-MCT.016.000

MaBa 17 «3amMe4vaHuss U NPeanoXeHUst K MPOEKTY CXeMbl

TennocHaoKeHnsa »

32401.0M-MCT.017.000

maBa 18 «CBoaHbIi TOM W3MEHEHWUN, BbINOSIHEHHbLIX B

aktyan I/I3I/IpOBaHHOIZ cxeme TennocHabxeHusa »

32401.0M-MCT.018.000

maea 19 «OueHka 3KONorn4eckomn ©e3onacHocTu

TensocHabXeHua»

32401.0M-MCT.019.000

32401.0M-M1CT.003.000
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1 OBLUEE HA3HAYEHME O3JIEKTPOHHOMW MOQAEJIM CUCTEM
TEMNOCHABXEHMA TOPOOA KEMEPOBO

OneKTpoHHasaA Mogenb cucTembl TennocHabxeHns ropoga KemepoBo Ha ©ase
nporpammMHo-pacyeTHoro komnnekca «ZULU» (oanee no Ttekcty OM) paspabatbiBanacb B
Lensx:

e CO30aHus equHon MHdOpPMaLMOHHOM nnaropmsbl no cuctemam
TennocHabXXeHnst ropoaa;

e NOBbIWEHNS 3PPEKTUBHOCTN MHAOPMALMOHHOIO obecnevyeHns npoLeccos
NPUHATUS  peweHMd B obnactv  Tekywero  OYHKUMOHUPOBAHUS U
NepCneKkTUBHOIO Pa3BUTUS CUCTEMbI TEMNINOCHA0XEeHUS ropoaa;

e npoBedeHVs eOuHOW TMONMUTUKM B OpraHu3aumm Tekywlen [AesaTerNlbHOCTU
npeanpusaTMn N B NEPCNEeKTUBHOM Pa3BUTUM BCEN CUCTEMbI TENSIOCHAbXeHUs
ropoga;

e obecneyeHnst yCTOMYMBOro rpafoCTPONTENBHOrO Pas3BUTUSI TOPOAS;

e pa3paboTkM Mep A9 NOBbIWEHUS HaOEXHOCTU CUCTEMbI TennocHabXeHus
ropoga;

¢ MVWHUMMU3ALUN BEPOATHOCTU BO3HUKHOBEHUSI aBapuHbIX CUTyauun B cUcTeme

TenrnocHabXeHns.

PaspaboTaHHaa anekTpoHHasi Mogenb MpeaHa3HadYeHa AONs peLleHVs cnepyloLmx
3apau:

e Cco3gaHWsi  OOLLEropoACKOW — AFIEKTPOHHOM  CXEMbl  CYLLECTBYOLMX WU
MEepCNeKTUBHbIX TEMNMOBbIX CETEM U OOBbEKTOB CUCTEMbl TemnnocHabXeHus
ropoga KemepoBo , NpMBA3aHHbIX K TONOOCHOBE rOpPoAa;

e ONTMMU3ALMM CYLLECTBYIOLLEA CUCTEMbl TennocHabxeHus (onTumusaums
rMOPaBAMYECKMX PEXMMOB, MOAENMpoBaHue nepepacnpeneneHnss TennoBbliX
Harpy3ok Mexgy WCTOYHUKaMK, OrnpeaenieHve OnTUMarbHbIX AMaMeTpoB
NPOEKTMPYEMbIX W PEKOHCTPYMPYEMbIX TEMMOBbIX CETEW W TENnnOCETEBbIX
06bEKTOB U T.4.);

e MOAENnMpoBaHUs NepCrneKTUBHBbIX BapWaHTOB pas3BuTns CUCTEMBI
TennocHabXeHns1 (CTPOUTENbCTBO HOBbLIX W PEKOHCTPYKLUUSA CyLLECTBYIOLLNX

WUCTOYHMKOB TEMIOBON SHEpPrun, nepepacnpenerieHne TenroBbiX Harpy3ok

32401.0M-NCT.003.000
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MeXay WCTOYHMKaMK, onpedeneHne BO3MOXHOCTU MOOKMYEHNA  HOBbIX
notpebutenen TeNnoOBON 3Hepruu, onpeneneHne OonTUMarbHbIX BapuaHTOB
Ka4eCTBEHHOTO W HafexHoro obecrnevyeHnss TenrioBOM 3JHEPrmen HOBbIX
notpebutenen n T.4.);

e OnepaTtnmBHOIO MogennpoBaHus obecne4veHus TEnnoBomn 3Heprmen
notpebutenen Nnpu aBapunHbIX CUTyauunsXx;

e OMepaTUBHOIO MOMyYEeHUss MH(OPMALMOHHBIX BbIOOPOK, CMpaBOK, OTYETOB MO
cucTeMe B LEenoMm Mo cucteme TensiocHabXeHus ropoga U rno oTAeribHbIM ee
anemeHTam;

e MOHUTOPUHI pa3BUTMSA CXeMbl TennocHabxeHns ropoga Kemepogso ;

e obecneyeHve exerogHoOM akTyanusaumm CXeMbl TennocHabxeHns ropoga
KemepoBo B coorBetctBUM Cc  DP3-190 «O TennocHabxeHun» n
MoctaHoBneHnem [paButensctBa PP Ne154 «O TpeboBaHusX K cxemam

TennocHabXxeHus, nopAaaKy nx paspa60TK|/| N yTBEPXOEHUA»

32401.0M-NCT.003.000
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2 AKTYANMU3ALUA 3NIEKTPOHHOM MOAENU CUCTEMDI
TEMNMOCHABXEHMA TOPOOA KEMEPOBO

B pamkax akTyanusauum cxembl TENNOCHAGXeHWSI B 4acTW JNEKTPOHHOW Mopenu

BbINOIHEHbI cneayowme paboTbl:

e BblBepka M COOTBETCTBYHOLLAS KOPPEKTUPOBKA TPACCUMPOBKM U XapaKTepUCTMK
TENNOBbIX CeTeli MO MNPEdOCTaBIEHHbIM  [aHHbIM  TEMnoCcHabXaroLLMX

opraHusauun;

e BblBEPKA W COOTBETCTBYIOLLIAA KOPPEKTUPOBKA MOAKMOYEHHbIX NOTpebuTenen B
COOTBETCTBMM C MpPeaocTaBneHHbIMM 6a3zamyn abOHEHTOB TennocHabXKatoLmx

opraHusauumn;

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

BEOOMOCTEN UCTOYHMKOB TEMSTOBOM SHEpPrun.

AKTyanuanpoBaHHasa OrfekTpOHHasi MoAeflb CUCTEMbl TensiocHabXeHua ropoga
KemepoBo obecneuynmBaeT BbiNonHeHMe Bcex TpeboBaHWM, NpeabsBnsieMblX K 3M1EeKTPOHHbIM
mMogensim B cootTBeTcTBUM ¢ [locTaHoBneHnem lMpasutensctea PO Ne 154 ot 22.02.2012 «O
TpeboBaHMAX K Cxemam TennocHabXeHus, nopsgky ux paspaboTkm un yTBepXaeHus» (C
N3MEHEHNSIMU, BHECEHHbIMM NocTaHoBNeHuaMK NpaButensctea Poccumnckon degepaumm ot
07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018, 16.03.2019) (nanee

[MocTaHoBNEHME)

a) rpadmyeckoe npeacTtaBneHne obbekToB CUCTEMbI TEMMOCHABXKEHNSA C NMPUBA3KON K
Tonorpadu4eckon OCHOBE MOCESEHMs, ropoda M C MOMHbIM TOMOSTIOrMYECKUM ONUCaHNEM

CBSI3HOCTN OOBLEKTOB;
6) nacnopTu3aumio 06bEKTOB CUCTEMbI TEMNSTOCHABXEHS;
B) NacnopTM3aumio N ONncaHne pacqeTHbIX EAVHULL, TEPPUTOPUANbHOIO AeneHns;

r) MMAOpaBlNYECKUIA pacyeT TENMOBbIX CETEN MOGON CTENEHN 3aKOMNbLIOBAaHHOCTMW, B TOM
yucre rmapaBnMYeckuii pacyeT Npu COBMECTHOW paboTe HECKONbKUX UCTOMHWUKOB TEMNOBOM

SHEPrMn Ha eQUHYI0 TEMNSIOBYHO CETb;

,El,) mMoagennpoBaHne Bcex BUOoB HepeKﬂIOquMVI, OCyLLleCTBNAEMbIX B TEMNOBbIX CETAX, B

TOM Yucne nepeKnroquMVl TENMOBbIX HArpy3oK Mexay NCTOYHUKaMK TENNoBOW SHEPIrnu;

32401.0M-NCT.003.000
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e) pacyeT GanaHCOB TEMMOBOW 3HEPrMM MO MCTOYHWMKAM TEMNOBOM 3HEpPrnM U Mo

TeppuUTopuanbHOMY NPU3HaKy;
X) pacyeT noTepb TENSI0BON SHEPrM Yepes U30MALMIO N C yTeYKaMmM TEMOHOCUTENS;
3) pacyeT nokasarenen HageXXHOCTN TENTOCHabXeHs,

n) TPynnoBble W3MEHEHUs] XapaKTEPUCTUK OOBLEKTOB (Y4acTKOB TENMOBbIX CETEN,
notpebutenen) no 3agaHHbIM  KPUTEPUAM C  LENblo  MOLENUPOBaHUSA  PasfmnYHbIX

NnepcnekTMBHbIX BapnaHToB CXeM TennocHabXXeHns;

K) CpaBHUTENbHbIE NbE30OMETPUYECKME rpadvkn AN pa3paboTki 1M aHanmsa CLeHapueB

NepcnekTMBHOro pa3BmUTUA TenJ10BbIX ceTen.

B paMKax akTyanun3aumnm cCXembl TennocHabXeHnss B 4acTu 3]'IeKTp0HHOI71 moaenu

BbIMNOJTHEHbI ClieayLuine pa6OTb|:

e co3gaHne MmoaenbHon 6asbl —«ts_2022» («CylecTByloliee MOroXeHne») -
aKTyanuaupoBaHHas ModernbHas 6asa Mo  CcywecTByloweMy COCTOAHUIO

CUCTEMbI TennocHabxeHns

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

opraHusauum;

e BbIBEPKA U COOTBETCTBYHOLLAS KOPPEKTMPOBKA MOAKIHOYEHHbIX NOTpeduTenen B
COOTBETCTBUMN C MpPeAocTaBneHHbIMU 6aszamyn abOHEHTOB TennocHabXKatoLLmnx

opraHusauumn;

e KanubpoBKa 3NEKTPOHHOM Moaenu no akTUYECKUM AaHHbIM W3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMSIOBOM 3HEPIUN;

e B COOTBETCTBUM C MacTep-NnaHoOM CO3[laHNe NepcrnekTUBHOM ModenbHON Gasbl

Ha nepuopg 8o 2033 roga — «ts_2033» («TennoBas_cetb_2033»),

e [ipoBeaeHune runapaBiiM4EeCKMX pacyeToB AJ1d  OUEeHKUM MNepCnekrnBHOro

COCTOSIHUS cUCTEMbI TennocHabxeHnsa ao 2033 roga.
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wue nono>xxeHunA

B kayectBe 6a3oBOro nporpaMMHOro obecrnedyeHus AN  peanu3auum  Cco3gaHus
OnNEKTPOHHON MOAENN CUCTEMbI TENMOCHabXeHus ropoda MCMNonb3oBasncs MporpaMmMHoO-
pacyeTHbIn kKomnnekc ZULU.

B naHHOM paspgerne npeacrtaBneHo KpaTkoe onncaHne (OyHKLMOHAalNbHbIX BO3SMOXHOCTEN
OCHOBHbIX MoAyfen nporpaMmMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ons
akcnnyataummn IM:

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

e WHCTpPYMEHTanbHasa reonHdgopmaumnoHHas cuctema MMC Zulu;

e MaKeT pacyeToB ceTen TennocHabxeHus ZuluThermo;

3.2 Cepeep reomHcpopmaumoHHon cucremsl Zulu

ZuluServer - cepsep [MIC Zulu, npegocTaBnAloOWMN BO3MOXHOCTb COBMECTHOM
MHOrononb30BaTeNbCKo paboTbl C reodaHHbIMW B FOKarnbHOW CEeTU U rnobanbHon ceTun
NHTepHer.

HocTtyn Kk cepBepy ocyuiectensietca yepes nportokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb MUCKIMIOUYUTL PannoBbi OOCTYN KIMeHTa K AaHHbiM Ha cepsBepe. KrveHTty
HedoCTyMNHa MHopMauunsa 0 PU3NYECKOM XpaHEHUN OaHHbIX N OTCYTCTBYET BO3MOXHOCTb UX
HEeCaHKUVNOHMPOBAHHOIO U3MEHEHMSI.

Takke eCTb BO3MOXHOCTb pasrpaHuyinTb OOCTYN K JaHHBIM MexXay Mnorb3oBaTensmu.
Cunctema naponen v npas No3BoMsieT NpegocTaBnNATb Pa3HbIM MONb30BaTENSAM pasfnyHble
BO3MOXHOCTU 1 OrpaHny4eHns Ansa goctyna n paboTtbl ¢ AaHHBIMMN.

MMC Zulu, coxpaHsisi Bce BO3MOXHOCTU HacTornbHon Bepcumn MMC, nmeet BCTPOEHHbIN
KnNuneHT ZuluServer 1 MOXeT OTKpbIBaTb KapTbl, CIION, NPOEKTbI U ApyrMe AaHHble Zulu Kak ¢
NOKarbHOW MaLlUWHbI, TaK U C yaaneHHoro KOMneloTepa, rae ycraHosneH ZuluServer.

Ons Toro, 4tobbl NoaknuMTbCs K cepBepy ZuluServer gocTaTtovyHO ykasatb ero IP
agpec, NnMbo MM KOMMbikoTEpa B FOKanbHOW CETU UMK Xe UMSA OOMEHa, eCcrnn cepsep

pacnonoxeH B cetTu VIHTepHeT.
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PucyHok 3.1 - BctpoeHHbIn knueHT FTUC Zulu — ZuluServer
3.2.1 OcobeHHocTu ZuluServer

Adpecayusi OaHHbIX

MC Zulu B cBoen paboTe C OaHHbIMM MCMOMNb3YEeT MNyTb K doannam Croes, KapT,
MPOEKTOB W1 OPYruX, 3TW AaHHble npeacTasnstowmum. MyTb K danny MoXeT ObiTb JIOKanbHbIM
Tmna «C:\Zulu\Buildings.b00» wunn cetesbim 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». MogobHo TOoMy, Kak Beb-6paysep

ucnonbdyet URL anga goctyna k ctpaHuuam Beb-canta, MNMIC Zulu ucnonbayet ceon tvn URL

ANA agpecauun K AaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioee ¢ pa3Hbix cepeepoe
MC Zulu naet BO3MOXHOCTb paboTaTb O4HOBPEMEHHO C KapTaMu U CINOSIMU C pPa3HbIX

cepBepoB 1 HaknagbiBatb B ogHoun KapTte cJion C NOKanbHOW MaLUWHbI U CIou C cepBepa gpyr

Ha apyra B NpON3BOSIbHOM MOpPSiAKeE.
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Hanpumep, Ha kapTy MEeCTHOCTWU B BUAE CIOEB, 3arpy>KeHHbIX C yAarneHHOro cepsepa
(monyctum, n3 WMHTepHeTa) MOXHO HaNOXWUTb MNfaH NpeanpusaTus ¢ cepBepa [aHHOro
npeanpuaTnsi, a NoOBepX PacnoNoXuTb CXeMY UHXEHEPHBIX KOMMYHUKaLMIA, PacnoNOXEHHYHO

Ha KMMEHTCKOW MaLluHe.

Muozononb3o0eamesibckoe pedakmuposaHue
ZuluServer naer BO3MOXHOCTb OOHOBPEMEHHOrO PEenaKTUPOBAHUS OOHUX U TeX e
rpadpmyeckmx M TabrnMuHbIX AaHHbIX HECKONbKMMMK MNorb3oBatensmu. [Mpu aTom Beaetcs

HE3aBUCUMbIN OIS KAXKO0ro nosib3oBartensi XypHan oTKkarta.

Aemomamu4eckoe o6Hoe/1eHUe Kapmbli
|_|pI/I M3MEeHeHN OaHHbIX OAHMM W3 KIMMEHTOB, CcepBep oroBewaeTr BCeX KIMMEHTOB,
NorNb3YHLNXCA B OaHHbIK MOMEHT 3TUMW AaHHbIMW, 4TO npnuBOoAUT K aBTOMaTuU4eCkomy

OOHOBNEHWNIO AaHHbIX Ha KapTe.

IMy6nukayusi 0aHHbIX

ZuluServer cnnaHuMpoBaH TaKk, 4TOObI gaTb BO3MOXHOCTb ObICTPO UM MPOCTO
onybnukoBaTb AaHHbIE, CO3[4aHHbIE C MOMOLLLI HacTonbHou Bepcumn MNC Zulu. dnsmnyecknin
dopmaTt AaHHbIX NPU 3TOM He MeHsieTcs. [JoCTaTovyHO C MOMOLLBI YTUMUTBLI NOArOTOBKU
AaHHbIX UM BPYYHYO HACTpOUTb CCbINKM Onsi cepBepa ZuluServer U faHHble CTaHOBSATCS
AocTynHbiMu B ceTu. NogobHo Beb-cepBepy, cepBep Zulu no 3anpocy C KIMMEHTCKOro MecTta

HY>XKHOro pecypca npenocTaBUT AaHHbIE, COMOCTABMNEHHbIE C 3TUM PECYPCOM.

AOMuHuUcmpuposaHue OaHHbIX

ZuluServer npenocTaBnsieT BO3MOXHOCTb pasrpaHndnTb AOCTYM K AaHHbIM U Ha3Ha4YUTb
pasnuyHble npaBuna M npaea AocTyna K HUM. MOXHO NpeaocTaBUTb Kak aHOHUMHBIN
AOCTyNa K AaHHbIM Ans LUMPOKOW MyOnuKW, Tak M OrpaHU4YuTb €ro Ans y3koro kpyra
nonb3oBaTtenen, onpegenve Ans KaXkaoro M3 HUX KakMe onepaumvM € AaHHbIMU eMy

paspelLeHbl.

Web-cnyx6b1 WMS u WFS
ZuluServer nossonset pabotarb ¢ AaHHbIMK cepBepa no cneundukaunam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) 1 WFS 1.0.0 (Web Feature Service) paspaboraHHbimm OGC

32401.0M-NCT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossonser otobpaaTb Cnou M KapTbl CepBepa Ha KIMEHTaXx,
nogaepxueatowmx cneundgukaumm WMS, B yvactHocTn, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplinfo, ArcGIS u gp.

Web-cnyxba WFS obecneunBaeT 4OCTyn K BEKTOPHOW U CEMAHTMYECKON MHGOpMaLun

cepBepa NS KNMEHTOB, NOAAEPKMBAOLNX AAHHYIO cneundukaumto.

lMpocmpaHcmeeHHbIl ¢puribmp Kk OaHHbIM

MNpaBa gocTyna K cepBepHbIM AaHHbIM AN NOMb30BaTENs UK rpynnbl Nonb3oBaTenen
MOXHO OrpaHuynTb 06nacTblo, 3a4aHHON NPOCTbLIM UM COCTABHBIM NOSTUTOHOM.

Ecnn BBEgeHO Takoe orpaHuyeHve, TO MOoNnb3oBaTefle CMOXET OoTobpaxaTb Crou U

oriepupoBaTtb AaHHbIMW TOJbKO B npeaenax yKa3aHHOIZ obnactu.

Asmopusayusi Windows
Mpu coeanHeHnn ¢ ZuluServer BO3MOXHO MUCMNOSMb30BaTh y4eTHble cBeageHns Windows
Ans aBTOpM3auMM NOnb30BaTeNs Ha cepBepe, Kak 3To aenaet, Hanpumep, Microsoft SQL

Server. Monb3oBaTento He HY>KHO NOCTOSIHHO BBOAUTb JIOMMH M Naporib.

3.3 MHcTpymeHTanbHasa reomHdgpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wWHCTpyMEHTanbHas reonmH(OpMaUnoHHass cuctema Aans Cco3gaHus
3MNEKTPOHHbIX KapT, MIaHOB M CXeM, WH(OPMAaLMOHHO-CMPABOYHbIX CUCTEM, BKIOYas

mMmoaennpoBaHmne NMHXeHEpPHbIX KOMMyHVIKGLI,VIVI N TPAHCNOPTHbIX CUCTEM.

leonHdopmaumoHHas cuctema Zulu npegHasHaveHa pans  paspabotkm  [TUC
NPUNOXEHNA, Tpebyowwmnx BuU3yanu3aumm MNPOCTPAHCTBEHHbIX [OaHHbIX B BEKTOPHOM U

pacTpoBOM BUAE, aHanm3a nx Tononornnm n nx cBA3n ¢ CEMaHTU4ECKNMMHN ©aszamu gaHHbIX.

C nomolwpblo Zulu MOXHO coO3daBaTb BCEBO3MOXHblE KapTbl B reorpaduyeckux
NPOEKLMSIX, UII NNaH-CXeMbI, BKINOYas KapTbl U CXEMbl MHXEHEPHbIX CETEN C NOAOEPKKON NX
TonornoruM, pabotatb C OGonblKMM  KOMMYECTBOM pacTpoB, MNPOBOAUTbL COBMECTHbI
CEeMaHTUYECKMI 1 NPOCTPaHCTBEHHbIN aHanun3 rpadoMyecknx 1 TabnmyHbIX AaHHbIX, CO34aBaThb

pasnnyHblie TeMaTtndeckme KapTbl, OCYLLECTBIATb 3KCNOPT N UMNOPT AaHHbIX.

MC Zulu nossonsieT MMNOPTUPOBaTb [aHHble W3 Takux nporpamm kKak Maplinfo,

32401.0M-NCT.003.000
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AutoCAD Release 12, ArcView. B pesynbTtate nmnopta 6yayT nony4yeHbl BEKTOPHbLIE CIION C
rotoBbiMM OOBbEKTaMK, MPU 3TOM BCE XapPaKTEPUCTMKKU, TakMe kak macwtad, UBET M npoyne
Oyoyt coxpaHeHbl. Ecnn k obbektam B 0obmeHHOM (popmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa Tak e umnopTupyetcs B Zulu.

Momumo umnopTta Zulu MMeeT BO3MOXHOCTb 3KCMoOpTa rpadMyecknx AaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 n ArcView. QKCnopT CEMaHTUYECKUX OaHHbIX
BO3MOXEH B 3MeKTPOHHYt0 Tabnuuy Microsoft Excel unu ctpanuyy HTML. B cucteme Zulu
Takke MoryT 6e3 npeobpasoBaHMs UCMOMb30BaTbLCA OnucaTenu pacTpoBbiX OOBLEKTOB B

dopmatax Mapinfo n OziExplorer.

"eonHdopmaumoHHaa cuctema Zulu no BHELHeEMY BMOY BeCbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NPoAayKTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO 1 NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N'C Zulu

Cunctema obnagaet LWMPOKUMN BO3MOXHOCTSIMM:

e co3daBaTb KapTbl MECTHOCTU B pasfMyHbIX reorpadMyeckmx cuctemax KoopavHart u
KapTorpagmyecknx npoekumsx, otobpaxkaTb BEKTOpHble rpaduyeckme AaHHble CO
crnaxuBaHuem n 6e3 crnaxvBaHus;

e OCyLlecTBNATb 06paboTKy pacTpoBbiX M3obpaxeHun gopmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLLu BCTPOEHHOro rpathny4eckoro peaakropa;

e 0Mb30BaTbCA AaHHBIMWU C CepBepoOB, nogaepxunsarowmx cneumdgpukaumo WMS (Web
Map Service);

e C MOMOLLbK CO3aBaEeMbIX BEKTOPHbIX CNOEB C COBCTBEHHLIM BUHAPHBIM hopmaTomMm,
obecneunmBalOLMM  BbICOKYKD CKOPOCTb paboTbl, BEKTOpPU30OBaTb pPacTPOBbIE
n3obpaxeHus;

e MpW BEKTOpU3aLMM WCMONb30BaTb Kak MNPUMUTMBHbIE OOBEKTbI (CMMBOSbHbIE,
TEKCTOBblE, TNWHENHblE, NNowagHble) Tak M TUNOBble OOBLEKTbI, OMUCLIBAEMbIE
CaMOCTOATENbHO B CTPYKTYpPE CIos;

e paboTatb C CEMaHTUY4ECKMMWU [OaHHbIMW, MNOAKMOYAEMbIMU K CHOK M3 BHELUHWUX
ncrouHmnkos BDE, ODBC wnn ADO yepes onucatenu 6a3 gaHHbIX (nonyyaTtb AaHHble
MOXHO 13 Tabnuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux nctoqHnkos ODBC nnn ADO);
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BbINOMHATL 3anpockl K 6a3am AaHHbIX C OTOBpaXXeHNEM pe3yrbTaToB Ha kapTe (Mouck
onpeneneHHon nHhopmaunn, HaxoXXaeHne CyMMbl, MakCMManbHOro, MMHUMarbHOro
3Ha4yeHus, n T.4.);

BbIMOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO 06bekTaM KapTbl B COOTBETCTBUM CO
cneundmkaumnamm OGC;

cosgaBaTtb Mogernb penbeda MeCTHOCTM U CTPOUTb Ha €€ OCHOBE M3ONWMHUMK, 30HbI
3aTonsneHns Npodunm n pacTpbl penbeda, paccunTbiBaTb Nnowaam n o6bLemMel;
3KCMOPTUPOBaTL [AaHHble M3 cemaHTudeckom ©6asbl MnuM pesynbTaTbl 3anpoca B
3aNekTpoHHYyt Tabnuuy Microsoft Excel unu ctpanuuy HTML;

[MporpaMMHO MM N0 CEMaHTMYECKMM AaHHbIM CO34aBaTb TEMaTUYECKNE pacKpacky, C
MOMOLLIbHO KOTOPbIX MEHSETCHA CTUMb OTOBpaKeHMs1 06 bEKTOB;

BbIBOAWTb Asi BCEX OOBHEKTOB CMOSA HAAMWUCK MINN BUPKKU, TEKCT HaAMUCU MOXET Kak
OpaTbCs U3 cemaHT4eckor 6asbl AaHHbIX, TaK 1 NepeonpeaenaTbCA NPOrpaMmmMHo;
oTobpaxatb  obbekTbl cnos B dopmare nceengo-3D no3BonsoLEM
BM3Yyanun3npoBaTbCs OTHOCUTENbHbIE BbICOTbl OOBEKTOB (HaNpUMep, BbICOTbI 34aHUN);
co3gaBaTb WM UCMOMb3oBaTb OUMONMOTEKY rpadU4ecKMx 3EMEHTOB CUCTEM
TENoCHAbXeHNs1 N PEXNMOB UX YHKLMOHMPOBAHMS;

co3gaBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHMKaUWMA C aBTOMaTUYeCKUM
hopMMpoBaHMEM TOMOMOrNMN CETU U COOTBETCTBYIOLLIMX 6a3 AaHHbIX;

N3MEHSITb TONOSOrMI0 CETEN N PEXUMbI PabOTbl €€ 3NEMEHTOB;

pelaTb Tononornyeckne 3agadn (MU3MeHeHne CoCcTosiHMSA OOBbEKTOB (NepeKnoyeHns),
MOUCK OTKIMYaLWMNX YCTPOMCTB, MOWUCK KpaTyanwmx MyTenl, MOUCK CBA3AHHbIX
06bEKTOB, MOUCK KOnew);

ana ObICTPOro nepemMeLleHnst B Hy)KHO€ MECTO KapTbl YCTaHaBnMBaTb 3aKnagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpedeneHHbIM MaclTabom oTobpakeHus u
3aknagka Ha onpegeneHHbin o0bbekT crosi (BecbMa YAoOHO, ecriv OObekT -
OBVDKYLLIMIACA MO KapTe));

C MNOMOLUBbIO TMPOEKTOB pacKpbiBaTb CTPYKTYpYy TOr0 WM  MHOrO 0ObekTa,
N306paKEHHOr0 Ha KapTe CXeMaTUYHO;

cosfgaBaTb MakeTbl neyarw;

MMNopTUpoBaTh rpadunydeckue aaHHsle n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

akcnopTMpoBatb rpadudeckme aaHHoele B Mapinfo (MIF/MID), AutoCAD Release 12
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(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e co3faBaTb Makpochl Ha a3bikax VB Script unu Java Script;

e OCYLLECTBMATb MPOrpaMMHbIA AOCTYN K AaHHbIM 4Yepe3 OObEKTHYH Mogenb AJis
HanncaHusi Co6CTBEHHbIX KOHBEPTEPOB;

e co3faBaTb COBCTBEHHbIE NPUNOXKEHNUS, paboTatoLume nog ynpasneHvem Zulu.

3.3.11 Opranmsaumna rpachmueckux gaHHbIX

paduyeckne pOaHHble OpraHu3oBaHbl nocnovHo. Cron  sBRseTcs  OCHOBHOW
WHOPMAUMOHHON  eauHuuen cuctembl. Kaxabih oObekT Ccnosi MMeeT  YHUKarnbHbIN

noeHtTndgukatop (ID unu «knrou»). NogaepxmBaemble TUMbl COEB:

e BEKTOPHbIE Crou;
e pacTpoBble Crow;
e crnov penbeda;

e cnon WMS (Web Map Service).

BekmopHble criou

BekTopHble crion umeroT COOCTBEHHbIN BUHAPHbLIN hopmaT AaHHbIX, YTO obecnevnBaeT
BbICOKYKO CKOPOCTb paboTbl rpaduyeckmx U TOMorormdeckux anroputmoB. WMmeetcs
BO3MOXHOCTb MPOrpaMMHOro AoCTyna K AaHHbIM Yepe3 OObEKTHYH MoAenb AN HanucaHus

COBCTBEHHbIX KOHBEPTEPOB.

O61beKkTbl BEKTOPHOIO Crnost AEeNATCS Ha NPOCTble (MPUMUTUBBI) U TUMNOBLIE

(knaccudmumnpoBaHHble 0O6bEKTHI).
MpUMUTUBLI MOTYT ObITh:

e TOYEYHbIE (MMKTOrPaMMbl MU KCUMBOJbI»);
e TEKCTOBbIE;
e JIMHENHbIE (IUHWK, NOMUINHUN);

e nrowagHble (KOHTYpbl, MOMUKOHTYPBI).

TunoBble 0OBLEKTbI ONUCHLIBAIOTCA B OMONMOTEKe TUNOB 00bekToB. Kaxabi Tun
ONUCbIBAET NOLWAAHOW, NIMHENHbIN UM CUMBOJSIbHBIN TUNOBOW rpadnyeckmii 00bLEKT, MeeT

nonb3oBaTeribckoe HasBaHWe U MOXET ObiTb CBA3aH C COOCTBEHHOM ceMaHTudeckol Oasown
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JaHHbIX.

Kaxgbim  TMn obbekta MOXET WMETb HECKOSbKO pexnmMmoB, KOTOpble UMEKT
nonb3oBaTesibCKoOe Ha3BaHue, W 3adaloT pasfindHble crocobbl OTO6pa)KeHI/IFI OaHHOro

TUNOBOro OObeKTa.
TunoBble 06LEKTbI MOTyT ObITh:

e TO4YeuHble (MMKTOrpaMMbl UM KCUMBOISTbI»);
e JVHEWNHble (MYHUK, NONUITUHUN);

e nrowanHble (KOHTYPbl, MOMUKOHTYPBbI).

ATPUBYTMBHbIE UMM CEMaHTUYECKNE OaHHble BEKTOPHOrO Crosi XPaHATCA BO BHELLHEM
WCTOYHUKE [aHHbIX U MOAKIOYATCS K CIOK0 Yepe3 COOCTBEHHbIN onvcaTernb 6asbl AaHHbIX. K
OZIHOMY CIOK MOXET ObITb NOAKIOYEHO MONEPEMEHHO NPON3BOITEHOE YMCIIO CEMaHTUYECKNX
6a3 AaHHbIX. MpUMUTMBLI MOMb3YHTCA OOLLEN cemaHTMyeckol 6a3oit AaHHbIX, TUMOBblE
06bekTbl - COBCTBEHHOWN AN Kaaoro Tuna (ogHako Ansi pasHbIX TUIOB MOXHO MOAKIOYUTDL

OOHY 1 Ty xe 6a3y).

Pacmpoesie criou

PactpoBbiM crioem MoOXeT ObiTb NMBO OTAenbHbIN pacTpoBbid 00bEKT, Nnbo rpynna
pacTpoBbix 06bEKTOB. PacTpoBas rpynna MOXeT cogepaTb NMPon3BoSibHOE YNCIO PacTPOBbIX
0O6BbEKTOB UIM BMOXEHHbIX PacTpoOBbIX rpynn. YMCrno pacTpoB B CroOe OrpaHUY4eHOo NuLlb

AVCKOBbIM NPOCTPAHCTBOM (Zulu cripaBnsieTcsl ¢ NofieM 13 HECKOSbKUX ThICSY pacTPoB).

MopoepxmBaemble dpopmatbl pactpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora c cucremamm KOOpAVHAT M KaprtorpacduuecKumm

npoeKunamm

pachuyeckne [OaHHble MOTYT XpaHUTbCS B PasfMYHbIX CUCTEMAax KoopauHaT W

OTO6pa)KaTbC$I B pa3JIN4HbIX NMPOEeKUUNAX TpexmepHoﬁ NOBEPXHOCTH 3emnu Ha NNocKoCTb.

Cuctema npeanaraet Habop npegonpedeneHHbiXx cucteM koopauHat. Kpome Toro
nornb3oBaTenb MOXET 3afaTb CBOK CMCTEMY KOOpAMHAT C MHAMBMAOYarbHLIMW NapameTpamum

ANs nogaep>XMBaemMbliX CUCTEMOM MPOEKLINIA.
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B yacTHocTM 3Ta BO3MOXHOCTb MO3BOMSAT, MNPU M3BECTHbIX MNapameTpax (Krno4vax
nepexona), NPUBA3bIBaTb AaHHbIE, XPaHSLLUMECS B MECTHOW CUCTEME KOOPAMHAT, K OOHON U3

rnobanbHbIX CUCTEM KoopAuHar.

[laHHblEe MOXHO NepenpoeLMpoBaTh U3 O4HON CUCTEMbI KOOPAMHAT B APYIYIO.

3.3.1.3 OpraHunsaumsa ceMaHTUYeCKUX AaHHbIX

CemaHTMyeckne AaHHble MNOOKMYalTCA K CHOK U3 BHELWHUMX UCTOYHMKOB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

(ADO) yepes onvcarenu 6a3 AaHHbIX.
MonyyaTb gaHHbIE MOXHO U3:

e Tabnwuy Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e apyrme uctodHnkn ODBC unn ADO.

Umnopm/3kcrnopm OaHHbIX
Bo3moxeH MMNopT/akcnopT AaHHbIX B cneayowmne dopmarbi:

e Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e Okcnopt kapTbl (Windows Bitmap (BMP));

e JkcnopT cemaHTu4ecknx gaHHbix (Microsoft Excel, HTML, TekcToBbIn cbopmar).

3.3.14 MpepcTaBneHme fgaHHbLIX HA Kaprte

KapTa MOXeT cogepaTb MPOU3BOSIbHOE YUCMO FpaddUyecKMX CIOEB - OOHU U Te Xe
rpagomyeckme crnon MoryT OblTb MOMELLEHbl B pasHble KapTbl C pasHbIMW HacTponkamu
oTobpaxeHusi. Kapta nmeeT BO3MOXHOCTb 3aAaHus Norb30BaTeNbCKOro MMEHW, LiBeTa oHa

M MacLITabHOW CETKU.
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[aHHble, XpaHALWMXCA B pasHblX CUCTEMax KOOpAMHAaT, MOXHO oTobpaxaTb Ha O4HOW
KapTe, B OQHON U3 KapTorpaduyecknx npoekuunn. Npu aToM nepecyeT KoopauHaT (ecnu oH
TpebyeTcsl) U3 ogHoro gatyma B OpYrorM M U3 O4HOW MPOeKUuMn B APYryto NPOVM3BOAUTCS Mpu

oTobpaxeHnn "Ha nety".

MpUMUTMBBLI MOTYT UMETH MHAMBUAYANbHbIE CTUNM OTOOpaXeHns (LBET, CTUIb, TOMNLWUHA
NVHWUIA; UBET M CTWUMb 3anuBKW; NUKTOrpamMma; dpopMar TekcTa). TunoBble O0ObEKTbl MMET
CTWUIb B 3aBMCMMOCTU OT pexmMa (COCTOsIHUS), KOTOpbIN onpegenseTca B Gubnuortekn Tmnos
06bekToB cnosi. CTunb NPMMUTUBOB MOXET NepeonpeaensaTb KapTon - Ans BCEX NPUMUTUBOB

MOXHO NPpUHYOUTENbHO 3a4aTtb OAUH CTUIb.

CTunb OOBLEKTOB MOXHO MEHSITb C MOMOLLBI TEeMaTUYeCcKMx packpacok. lMpu aTom

packpacka MOXeT ObITb CO34aHa N0 CEMaHTUYECKUM OaHHbIM UK nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOOUTb ANsi BCeX OOBEKTOB CIOs Haanucu unm Gupku. TekcT
Hagnucu MOXeT GpaTbCA U3 ceMaHTU4Yeckol 0asbl AaHHbIX. TEKCT Haanucu Takke MOXET
nepeonpenensiteCs NPOrpaMMHO. BUpKM reHepupyloTcs aBTOMaTUYEeCKW, HO MOryT MOTOM

paccTaBnsATLCS MOb30BaTeNIeM B HY)XHOE PacrorioXXeHUe 1 B Hy)KHON OpveHTaLuu.

ﬂ,ﬂﬂ 6bICTp0rO nepemMeLlleHmna B Hy>KHOE€ MeCTO KapTbl MOXXHO yCTaHaBIIMBaATb 3aKadKu.

3aknagka Ha TOYKY HAa MECTHOCTU C ornpegerneHHbIM MacLuTabom 0To6pa>|<eH|/|;|.

KapTy MOXHO neyataTtb C pasnnyHbIMU ONUUSIMU (HA OAHOM CTPaHWULLE MIN HECKONbKUX
CTpaHuLax, B 3afjaHHOM MacluTabe unu Bnvcae B 3afaHHble rabapwuTbl, HAa CTpaHuUax ans

nocneayoLLen CKNenkn n T.4.).

3.3.1.5 OpraHusauma Kapr

NmeeTca BO3MOXHOCTb YAOOHO OpraHuM3oBaTb KapTbl, OObeaMHEHHble obLen
TemaTtumkon. COBOKYMNMHOCTb KapT, 00beauHEHHbIX OOLMM NOMb30BaTENBCKAM UMEHEM W, eCnn
TpebyeTcsi, HAOOPOM MEPaAPXNYECKUX CBA3EN Mexay 3TMMMK KapTamu, NpencrtaBnsaeT cobon

MPOEKT.

B pamkax npoekTta kapTbl MOXHO CBSi3blBaTb MeXAy COOON C MOMOLLLIO MNEepPCChINOK.
Mnepccbinka onpenensieTcs oT obbekTa B OAHOW KapTe K APYroi KapTe C ykasaHWeMm

MECTOpPacnonoXxeHms u maclutaba.
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3.3.1.6 PepakTuposaHue o6bekToB

[ns pegakTMpoBaHusi 1 BBoaa 06bEKTOB NpedyCMOTPEHbI:

e BO3MOXHOCTW BBOAA U PeAaKTUPOBaHMS:
— BBOZ C 9KpaHa MbILLKOW
— BBOf NO KOOpAMHAaTaM C KrnaBunaTypbl
— TpaccupoBka NMHUA
— aBTO3aMblKaHNE KOHTYPOB
— Bblpe3Ka/konmpoBaHmne/BCcTaBka - yornvpoBaHue
— MOBOPOT OObeKTa.
e onepaunn oTmeHbl/Bo3Bpara genctensa (Undo / Redo).
e peaakTUpoBaHME rpynnbl OOBHEKTOB:
— ypaneHue - NnepeMeLLEHME;
— aybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHNe/BCTaBKa.
e pEeOaKTUPOBaHME ANEMEHTOB obbekTa:
— nepemeLleHne/yganeHne/BcTaBka yaros;
— nepemeLlleHne/yaaneHme pebep;
— pasbueHune ydyactka CUMBOIbHLIM OOBbEKTOM.

e TpaHcdopmaums.

3.3.1.7 BeKkTopHble OBepJsieMHbIe onepauum

OBepnen - onepaumsa HanoxeHUss Apyr Ha apyra AByx unu 6onee crnoes, B pesynbtare
KoTopomn obpasyeTtcs oAviH NPON3BOAHbLIN CInow, coaepaLlnn KOMMNO3MLMIo
NPOCTPAHCTBEHHBLIX OOBEKTOB WUCXOLHbIX CIIOEB, TOMOMOMM0 3TOM KOMMO3WLMK U aTpubyThl,

apI/IC*)MeTI/ILIeCKI/I Unn rorm4eckn npon3BogHble ot 3Ha4YeHUn anI/I6YTOB NCXOAHbIX OOBHEKTOB.
nO,D,D,eF»KI/IBaI'OTCFI cnegywuine BeKTopHble OBepJ'IeIZHbIe ornepauunn:

e 00beanHeHne o6bEKTOB € HacnegoBaHuem ID (YHUKanbHOro naeHTudmkaropa);
e pasbeavHeHne 00BLEKTOB,
e paspgerneHne ogHoro oGbekTa rpynnov O6bLEKTOB,

e Bblpeska U3 ogHoro obbekTa obnacTu rpynnbl 06GbLEKTOB,
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e oOTpe3aHue obbekTa BHE 0b6nacTu rpynnbl ApYrMx O6bEKTOB;
e y3rI0BaHue;
e OydepHble 30HbI;

e MOCTPOEHME KOHTYPOB MO CETU.

3.3.1.8 KoppexkTupoeka pacrpos

B cucteme peanu3oBaHa KOpPPEKTMPOBKA pPacTpoBbiX annoB, cogepXxauimx
CKaHMPOBAHHYKD C MNIIAHLWETOB TOMOOCHOBY. KOppeKTMpoBKa WCKaXXeHU CKaHMpOBaHUS
NPOM3BOANTCS MO TOYKaM pacTpa, KOOPAWHATbl KOTOPbIX M3BECTHbL. Kak MUHMMYM OOSMKHbI
ObITb N3BECTHbI YETbIPE TOYKN, ONPEAENSIoLNE Yribl NaHLWeTa.

Mpouenypa KOPPEKTUPOBKM CO3LaET HOBLIN pacTp, Yriibl KOTOPOro coBnaarT C yrinamu

nraHwera, T.e. npoueaypa KOppPEeKTUpoOBKA o6pe3aeT OTCKaHMpoOBaHHbIE, HO JTINLLUHUE, MNOosA.

3.3.1.9 MopenupoBaHue ceTemr U TononorMYeckKme 3apgavum Ha ceTax

Hapsgy ¢ obbldHbiM ana TMC  pasgeneHneM OOBLEKTOB Ha KOHTYPbI, FIOMaHble,
KOMOVMHMPOBAHHbLIE KOHTYPbl, KOMOMHMPOBAHHbIE NOMaHble, Zulu nogaepXMBaeT NUHENHO-

Y3J10BYIO TOMOJ10rMt0, YTO NO3BONAET MOAENTMPOBATb NHXXEHEPHbIE CETU.

Hapsagy ¢ obblyHbiM ans TC pasgeneHnem o6bekToB Ha KOHTYPbI, TOMaHble, CUMBOSbI,
Zulu nopoepxvBaeT  JIMHEWHO-Y3MNOBYKD  TOMOMOrMK, YTO MNO3BOSMSET  MOAENMpOoBaThb
WHXXEHepHbIe U apyrne cetu. Tononornyeckas ceteBas Moaenb NpeacTaBnsieT cobown rpad
CETW, Yy3ramum KOTOPOro SABMNAKOTCA TOYEeYHble OObeKTbl (KOMoAubl, UCTOMHWUKK, 3adBUXKKK,
pPyOUNbHUKN, NepeKkpecTkn, notpedbutenn u T.4.), a pebpamn rpaca sBNAOTCA NMHENHbIE

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

Tononornyeckun pegakTop CoO3faeT  MaTemMaTudeckylo mMogenb rpada cetu
HenocpeacTBEHHO B npouecce BBoga (pucoBaHus) rpadudeckon nMHgopmauun. Mcnonbays
MOJ€erNb CETU MOXHO pellaTb psif TOMOMOrMYeckmx 3agad, NovcK Kparyamwero nytu, aHanus
CBSI3HOCTW, aHanuM3 Korew, aHanu3 OTKMHYEHUW, MOUCK OTKMYaloLWmMX YCTPOUCTB M T.A.
MOXHO MEHATb COCTOAHMS OOBLEKTOB (MEpeKnoyeHns) C nocrneayrLlmnMm aBTOMaTUYeCKUM
OBHOBIIEHMEM COCTOSIHUS BCEW CeTu (Hanpumep, BKIOYEHWE/BBIKIIOYEHNE  3a0BVKKU

TpybonpoBoAa) BbINOMHATL MOUCK OTKMKYaKWMX YCTPOMCTB (GPOpMUPOBaHME  CrMCKa

OObLEKTOB, MMEIOLMX MPU3HAK «OTKMHOYaoLLEee YCTPOMCTBO», MPU OTKIOYEHUM KOTOPbIX
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BblIOpaHHbLIN ODBLEKT TaKXe NEepeBOAUTCA B COCTOSIHME «OTKIOYEH»), KpaTdamwmx nyTen
(HaxoouTb KpaTyalLW NYTb MO CETU MEeXOy BblOpPaHHbIMKU y3riamu C y4eTOM HanpaBreHUN
Yy4acTKOB), CBA3aHHbIX OOBHEKTOB (HAXO4UTCS MHOXECTBO OOBLEKTOB CETU, AOCTUXMUMBbIX U3
BbIOpPaHHOrO y3na ceTu, OOCTKMMOCTb MOXET onpeaenatbcs 6e3 yyeta HanpaBneHusi
Yy4acCTKOB, C Y4ETOM W NPOTMB HaMpaBIieHNs1 y4acTKOB), UCKaTb BCE KOSbLi@ CETU, B KOTOPbIE

BXOAST BCE BblOpaHHbIE 0OBEKTHI.

CeTb BBOOUTCA KakK COBOKYMHOCTb TUMOBbIX TOYEYHbIX OOBLEKTOB, COEAUHEHHbIX
TUNOBbIMW JIMHENMHBIMW  ODOBbEKTaMK, UMEKLWMMN NPU3HaK «ydactok». WHdopmaums o
TOononorMn OPMMPYETCS aBTOMATUYECKN - ECININ «NOTAHYTb» 3a y3en unu pebpo, cBsa3aHHbIe
obbekTbl Takke nepemewaroTcss. OObEKTbI CETU MOXHO OTKPENNATb U 3aHOBO MPUKPENnATb

APYr K ApYry OOHUM ABVKEHNEM MbILLKW.

Mogenb cetn Zulu siBnsieTcs ocHoBoW ANd pa6OTbI MoAynAa pacdeToB MHXEHEPHbIX

ceten ZuluThermo.

3.4 MHcTpymeHTanbHasa reomHdpopmaumoHHas cucrema N’McC Zulu

Mogynb ZuluThermo nosBonsieT cos3fatb pPacyeTHYH MareMaTuyecKytdo Moderb CETH,
BbIMOMHUTL  MacnopTM3auMil CeTU, M Ha OCHOBE CO3[aHHOW Mogenun  pewaTtb
WHOPMaLNOHHbIE 3a4aun, 3adavn TOMOSIOrMYECKOTO aHanu3a, W BbINOMHATbL PasfnyHble

TennorngpaBiin4eckme pacyeThbl.

Pacquy noanexartr TYNUKOBblE W KOJibLeBble TernsfoBble CETU, B TOM 4uUCIe C
NOBbICUTEJTbHbIMUA HaCOCHbIMU CTaHUUAMMU n apoccenmpyrowimmmn yCTpOVICTBaMM,

p860TaI-OLLI,VIe OT OAHOro Unn HeCcKoJbKMX NCTOYMHUKOB.

MNporpamma npegycmarpmBaeT TENMOrMapaBlNYEecKMn pacyeT C MPUCOeaUHEHNEM K
ceTu MHauBMAyanbHbIX TennoBblx NyHKTOB (MTI) u ueHTpanbHbIX TennoblX nyHkToB (LITIT)

MO HECKOJIbKUM OECATKaMUN CXEMHbIX peLueHvu7|, npuMeHAaemMblX Ha TeEpPpPpUToOpUn Poccuw.

PacueT cuctem TennocHabXeHns MOXET NMPOU3BOAMTLCS C YH4ETOM YTEYEK M3 TEMroBOK
CETU N cuCTeM TennonoTpebrneHns, a Takke TennoBbiX NoTepb B TpybonpoBodax TennoBown

ceTun.

PacueT TennoBbIx noTepb BeaetTcd nmbo no HOpMaTuMBHbIM NOTEpPAM, nmbo no

CbaKTI/I‘-IeCKOMy COCTOAHNIKO N3on4uunmn.

Pacuetbl ZuluThermo moryT paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgpopmalnoHHON
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cuctemon (B Bmae mogynsa pacwwmperHnss TUC), Tak u B Buae otaensHonm OGmbnmnortekm

KOMMOHEHTOB, KOTOPbIE NO3BONSAIOT BbIMOMHATL PacYeThl U3 MPUITOXEHNI NOMNb30BaTENEN.
CocTaB 3agay:

e MOCTPOEHME pacHETHON ModEeNN TENSIOBOU CETH;
e nacnopTmsauunsa 0ObLEKTOB CETY;

e HanagoudHbIM pacyeT TENSOBON CETY;

e [OBEPOYHbIN pacyeT TEMNSTIOBON CETU;

® KOHCTPYKTOPCKMI pacyeT TensioBon cetu;

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

e [IOCTPOEHME NbE3OMETPUYECKOro rpadmka;

& pacyeT HOpPpMAaTUBHbLIX NOTEPb TernJia Yepes3 N3onAauuto.

3.4.1 MocTpoeHue pacyeTHOM MoAeriv TeNJIOBOMU CeTHn

Mpn paboTe B reoMHEOPMaLMOHHON CUCTEME CEeTb AOCTaTOMHO NPOCTO M BbICTPO
3aHOCUTCS C MOMOLLbIO MbIWKA WM MO KoopAauHatam. [lpu atom cpasy dopmupyetcs
pacyeTHas mogenb. OcTaeTcs Nullb 3a4aTb pacyeTHble napameTpbl OOBLEKTOB M HaXaTb

KHOIMKY BbIMNOJTHEHUA pac4eTa.

MaTtemaTtuyeckas mMogenb CeTU AnA NPOBeAEeHUs TennoruapaBnuyecknx pacyeToB
npeactaensietr cobon rpad, roe Ayramu, COeAVHSIIOLIMMM  Y3ribl, SBMSIOTCS  Y4acTKu

TpybonpoBoaos.

YyacTok M3o0pakaeTcs OOHON NUHMEN, HO MOXET O3Ha4yaTb HECKONbKO COCTOSIHWM,

3aaBaeMblX Pa3HbIMU peEXXMaMW:

Pengm | ———te——  EBKIFOMEH

Pengmal - - - OTEmOMeH
Pemama 3 ———————  omamones obpaTHBE

Pesama 4 OTEITFOYEH TI0 AR LFE

PucyHok 3.2 - U306paxeHne HeCKONMbKMX COCTOSIHMIM Y4acTKOB, 3afiaBaeMbIX pa3HbIMU peXxnumam
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370 BHeLLHee npeacTasneHve cetu. MNepen Hayarnom pacyera BHeLLHee NpeacTaBneHme
CETW, B 3aBUCUMOCTU OT TUMOB U PEXMMOB 3NEMEHTOB, COCTaBMNAOLLMNX CeTb, Npeobpasyercs

(KOLI,I/IpyeTCFI) BO BHYTpPEHHee rnpeactasrieHne, no KOTopomMy 1 NpoBoOUTCA pacHeT.

npOCTbIM y35ilOM B Mogenn cyuntaetTcsd no6on y3en, 4bM CBOMCTBa cneumnanbHO He
OroBopeHbI. rlpOCTOIZ y3en CInyXuT TOInbKO AnA coequHeHUA y4aCTKOB. Takummn y3namn and
Moaenn 4ABnArTCA TensioBble Kamepbl, OTBETBIIEHUA, CMeHbl OuaMeTpoB, CMEHa Tula

NpoKNnaakn unn tuna n3onauunm n 1.4.

Bo BHyTpeHHel kKoaMpPOBKe Takue y3nbl NpeBpallalTcs B ABa y3na, OavH B NoaatoLem
Tpybonposoae, Apyro B 0bpaTHOM. B Kaxkaom y3ne MOXHO 3afaTb CN1B BOAbl U3 MOAAMOLLErO

n/vinn n3 obpaTtHoro TpybonpoBoOaOB.

MoTpebutenb TENMOBOW JHEPIUM XapaKTepU3yeTcsl pacyeTHbIMKM Harpyskamy Ha
CUCTEMY OTOMMEHUs,, CUCTEMY BEHTUNALMM U CUCTEMY TOpPSiYEro BOOOCHaGXEHUs W
pacyeTHbIMW TemrnepaTypaMmy Ha BXOAe, BbIXxode NMOTpebuTens, n pacyeTHOW TeMnepaTypoi

BHYTPEHHero Bo3ayxa.

B oagHonuHenHom npeacrtasieHnn FIOTpe6I/ITeJ'Ib - 39TO y3J'IOBOIZ SJIEMEHT, KOTOprI71

MOXET ObITb CBA3aH TOMbKO C OAHNM YHaCTKOM.

BHYTpeHHSAs kogupoBKka MOTPEeOUTENs CYLECTBEHHO 3aBUCUT OT €0  CXEMb
npucoeavHeHust K TennoBon ceTn. CxeMbl MOryT OblTb 3neBaTopHble, C HACOCHbLIM
CMELLEHNEM, C HE3ABUCUMbIM NMPUCOEAMHEHNEM, C OTKPbLITbIM UMK 3aKpbITbiIM OTOOPOM BOAbI
Ha BC, c perynsitopamu Temnepartypbl, OTOMMEHNs, pacxoda W T.4. Ha AaHHbIN MOMEHT B

pacropsikeHun nonb3oBaTtens 35 cxem NpuUcoeanHEHUs NoTpeduTenen.

Ecnn B 3gaHUM HECKOMNbKO y3/10B BBOAA, TO oObeKkToM «I'IOTpGGVITeﬂb» MOXXHO OrnucaTtb
Kaxgbli BBo4. B TOXE BpemMa Kak OAuH I'IOTp66I/ITeJ'Ib MOXHO onucaTb uerblii KBapTan unin

3aB0of, 3adaB As1a Takoro notpebutens ob6obLLeHHbIe TENNOBbIE HArpy3Ku.

OG6OOLLEHHbI NOTpebuTenb - 9TO Yy3er, Ha KOTOPOM Harpyska 3agaetca nvbo

notpebnsaembiM pacxogoMm, NMmbo pacxoq obycrnoBneH 3agaHHbLIM CONPOTMBIIEHNEM Yy3na.

Takolt 06bekT ygobHO MCMonb3oBaTh, Korga BO3HMKAET HEeobXOAMMOCTb paccuuTaTbh
rmapaBnuky cetn 6e3 uHdopmauumM O TenmoBbIX Harpyskax W KOHKPETHbIX CXemax
npucoeauHeHust noTpebuTenel k Tennoson cetn. Hanpumep, npu pacyete maructparnbHbIX
ceTelrl MHOpMaLMN O KBapTarbHbIX CETAX MOXET He ObiTb, @ AN OLEHKU NoTepb Hanopa B
MarucTpansax [O0CTaToOMHO 3adaTb OOOOLLEHHble pacxodbl B TOYKax MNPUCOEOMHEHUS

KBapTanos K MaFI/ICTpaJ'IbHOIZ ceTn.
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B ogHonuHeriHoM n3obpaxeHnn He TpebyeTcsa nogkntoyatb 0600 EeHHbIM NoTpebuTens
Ha OTAeNnbHOM OTBOASILLEM Y4acTKe, kak B Criydae npoctoro notpebutens. To ecTb B 3TOT
y3ern MOXET BXOAUTb U/ BbIXOAUTL M60E KONMMYECTBO Y4aCcTKOB. OTO NO3BONSET ObICTPO U

yD,O6HO, C MUMHMarbHbIM KONMM4YeCTBOM UCXOOHbIX AaHHbIX.

I
|

METOUHMK OGoGIWEeHHbIe NOTReGHTENH

PucyHok 3.3 - O606LLeHHbIV NoTpebuTenb

LTI - 9To y3en AONOMHUTENbHOrO perynupoBaHus U pacnpegeneHvus TennoBown
3Heprun. Hanmnumne Takoro ysna nogpasyMeBaeT, YTO 32 HMM HaxogouTcsa TynuKkoBasi ceTb, C
nHameuayanbHeiMm notpedutenamun. B LITTT MoXeT BXxoauTb TOMbKO OAMH YYaCTOK U TOMbKO
OOVH Y4aCTOK MOXET BbIXOAUTb. [pnyemM BXoOALMIA yHacTOK MOET CO CTOPOHbI MarucTpanu, a
BbIXOOSALNMA Y4acTOK BefeT K KOHeYHbIM notpedbutensm. BHyTpeHHaa koguposka LITTI
3aBUCUT OT €ro CXembl NPUCOEAMHEHUS K TENSIoBOW CETU. OTO MOXET ObiTb rpynmnoBown
aneBaTop, rpynnoBOM HAaCOC CMELLEHUSI, HE3aBMCUMOE MOAKIIOYEHNE TPynnbl NOTpeduTenen,
bovnepbl Ha MBC u T.0. Ha gaHHbIN MOMEHT B pacnopsikeHun nonb3oBatens 29 cxem

npucoeguHeHns LITT.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - LITN

[Mepemblyka NO3BOMNSET CMOAENMPOBATL YYacCTOK, COEAMHSIIOWMIA NO4aloWUn 1
obpaTHbIn TpybonpoBoabl. B 3TOT y3en MOXeT BXOAUTb W/UNK BbIXOAUTb fto60e KONMYeCcTBO

y4acTKOB.
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— ==

PucyHok 3.5 — lNepembIvka

Tak kak nepemblyka B OOHOMUMHENHOM M300paXkeHWU npeacTaBrneHa Y3nom, To AnNs
MOLENVPOBaHUS COedMHEHUs Mexay rnogalwmM TpybonpoBOoAOM OOHOro yvacTka W
obpaTHbIM TpybONpPOBOAOM APYroro y4acTka O4HOro afeMeHTa «nepemblyka» HeAoCTaTO4YHO.

MoHagobaTcs ewe ABa y4acTKa: OAUH TONbKO NOAAaoLLMIA, APYrol - TONbKO 06paTHbIN.

PucyHok 3.6 - CoeanHeHve Mexay noaaowmmM TpyoonpoBoAoM OOHOMo yyacTka U o6paTHbIM TpyO6onpoBoaAoM
ApYroro yyactka

HacocHasa ctaHumsi B OOHONMMHENHOM M300paXkeHun NpeacTaBnsaeTcs ogHMM y3nom. B
3aBUCUMOCTM OT TabNMYHbIX MapameTpoB ITOro y3na Hacoc MOXET OblTb YCTaHOBIEH Ha
nogarowem unu obpartHom Tpybonposoae, nmMbo Ha obonx TpybonpoBogax OgHOBPEMEHHO.
[ns 3agaHns HanpaeneHns 4EeNCcTBUSA Hacoca B 3TOT y3eN TOMbKO OAMH y4acToK 06a3aTenbHO

OOIMKEeH BXOAUTb U TONMbKO OAMH YHaCTOK OOIMKEH BbIXOOUTD.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc mMoxHO mopenvpoBatb ABymMsi criocobamu: nuMbo kak uaeanbHoe YCTPOWCTBO,
KOTOpPOE M3MeHSIET AaBreHne B TpyGonpoBoae Ha 3a4aHHy0 BENUYMHY, MO0 Kak yCTPOMCTBO,

paGoTatoLLee C Y4ETOM pearibHON HarnopPHO-PaCXOAHOM XapaKTEPUCTMKA KOHKPETHOrO Hacoca.

B nepBoM crnyyae npocTO 3a4aeTcs 3HAYeHMe Hamopa Hacoca Ha MoJaroLllem w/wunm
obpatHom Tpybonposoae. Ecnu 3HavyeHne Hanopa Ha 0gHOM 13 TPyOONpPOBOAOB PaBHO HyIHO,
TO HAcoC Ha 3TOM TpybonpoBoae OTCyTCTBYeT. ECnn 3HayeHne Hanopa oTpuuaTensHo, To 3TO

03Ha4aeT, YTo Hacoc paboTaeT HaBCTpeYvy BXOASLLEMY B HErO y4acTKy.
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PucyHok 3.8 - lbe3omeTpuyeckme rpadmkm

Ha PUCYHKE BMOHO, KaK pa3JjinvHble HarnpaslieHnA y4acTKoB, BXOAALLNX N BbIXOOALLUX U3
HacoCa B CO4YeTaHUMn C pa3HbIMMX 3HaAaKaMWM Harnopa, BINAKDT Ha pe3yribTar pacyeTa,

OTOBPaXXEeHHbI Ha NbE30METPUYECKUX rpadimKax.

Korga 3apgaetcsa TOMbKO 3Ha4YeHWe Hamnopa Ha Hacoce, OHO OCTaeTCs HEeNM3MEHHbIM He

3aBNCMO OT NpoxogdLlero 4epes3 HacocC pacxona.

Ecnn mogenupoeate paboTy Hacoca ¢ ydeTom ero QH xapakTepucTuku, To cnegyet

3adaTb pacxodbl M HaMopbl Ha rpaHULax paboyer 30HbI Hacoca.
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Hmax —

Hmin ‘\

Gmin (aha s

PucyHok 3.9 - HanopHo-pacxoaHas XxapakTepucTuKa Hacoca

Mo 3apaHHbIM ABYM TOYKaM onpenensietcs napabona ¢ MakCMMyMOM Ha OCY OaBnEHUN,
Mo KOTOpOM pacyeT v ByaeT onpeaensTs HaNop Hacoca B 3aBMCUMMOCTU OT pacxoga. Cnegyet
OTMETUTb, YTO XapaKTepUCTUKa, 3adaBaemas TakMMm 00pa3oMm, MOXET OTnuvaTtbCca OT
peanbHOM XapakKTEPUCTUKN Hacoca, HO B npeaenax paboyen obnactm obe xapaKTepuCTUKK

NpakTn4ecKkn cosnagaroT.

[lns onucaHus HECKOMbKMX napannensHo paboTatoLLmMX HAacoCoB AOCTATOYHO 3a4aTh UX
KONMMYECTBO U pe3yrnbTUpYloLLas XapakTepucTuka OyaeT onpedeneHa npu  pacuyete

aBTOMAaTU4ECKHN.

Tak KaKk Hanopbl Ha rpaHuuax paboven obnactm Hacoca 6epyTca M3 crnpaBOYHMKA W
BCerga MoroXWUTENbHbI, TO HanpaBneHne OeNCTBMS Takoro Hacoca OyaeTr onpenensitbes

TOJIbKO HanpasJieHNEM BXOOALLEro B y3es y4acTtKa.

[poccenupyloline ycTpoincTea B OOAHONUHENHOM NPeacTaBreHnn ABMATCS y3rnaMmiu, HO
BO BHYTPEHHE KOOUPOBKE - 3TO AOMNONMHUTENbHbIE Y4acTKM C MOCTOSIHHLIM UMK NEPEMEHHbIM
conpoTtuBreHneM. B apoccenupyolimin ysen ob6si3aTenbHO AOMKEH BXOAWUTb TONbKO OAMH

Y4acCTOK, U TOJNTbKO OAUH Yy4aCTOK U3 y3J1a OOJMKEH BbIXOOUTb.

Ha nogawuwen npySonpofoge Sreg
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PucyHok 3.10 - [lpoccenupytowiue ycTponcTea
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C TOYKM 3peHuns Modenu apoccernbHas Wwanba 3To (PUKCMPOBAHHOE COMPOTUBIIEHUE,

onpeaensiemMoe AnaMeTpoM Luaribbl, KOTOPOE MOXHO YCTaHaBNMBATb Kak Ha NoaatoLLEeM, Tak U1

Ha O6paTHOM pr60|'|p0B0,D,e. Tak kak aT1o Heperynmpyemoe cornpoTusrieHne, 1o BeliM4nHa

racumoro Luanboi Hanopa 3aBUCUT OT KBaapaTa, NPOXOASALLEro Yepes LWwaiby pacxoaa.

Ha pucyHke BUOHO, Kak MEHSIHOTCS MOTEpU Ha Luaitbe, YCTaHOBIEHHOW Ha NodaloLLem

TpyGonpoBoae, Npu yBENUYEHNM pacxoaa Yepes Hee B Ba pasa.
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Perynatop paeneHus
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PucyHok 3.11 - [lpoccenbHas wanba

YCTPOWCTBO C MNEepeMeHHbIM COMPOTUBIEHUEM,

KoTopoe

No3BONSET NOAAEPXKNBaTL 3aaHHOe AaBreHne B TpybonpoBoae B onpeaeneHHoM avanasoHe

N3MEHEHNA pacxoaa. PerynﬂTop OaBlieHnA MOXET yCTaHaBMIMBATbLCA KaK Ha nogarLlem, Tak U

Ha obpaTHOM TpybGonpoBoOAE.
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PucyHok 3.12 - Perynatop naBneHus
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Ha pucyHke nokasaHo, YTO Mpu YBENWMYeHWM B OBa pasa pacxoda Yepes perynsrop,
YCTaHOBIEHHbIN B oBpaTHOM TpyGomnpoBode, OaBrieHWe B PerynMpyeMoM Yane OcCTaeTcs

NOCTOAHHbIM.

BennunHa conpoTMBNEHUS perynsatopa  MOXeT W3MEHsiTbCsi B npedenax  oT
GECKOHEYHOCTU [0 CONPOTMBMEHUSI MOMHOCTBIO OTKPbITOrO perynatopa. Ecnn  ycnosus
paboThbl CETN 3acTaBnAOT PErynsaTop MOMHOCTbI0 OTKPbITLCS, TO OH Ha4YMHaeT paboTaTb Kak

Heperynmpyemblil 4POCCENUPYHOLLIMIA y3er.

Pabota peryndatopa pacnonaraemoro Haropa aHallorm4Ha pa60Te perynartopa
0aBnNeHns, TONMbKO B 3TOM Cliydae perynatop CcrapaeTcsa [AepaTb MOCTOAHHOW 3afaHHYH

BEJTMHNHY pacnojiaraemMoro Hariopa.

Perynatop pacxoga - aTO y3en C nepeMeHHbIM COMpPOTUBMEHNEM, KOTOPOe MOo3BomnseT

noaaepKuBaTh NoCcTOsIHHBIM 3a1aHHOE 3HaYeHMe NPOXOASLLEro Yepes perynsaTop pacxoaa.

Perynatop MOXHO YCTaHaBnMBaTb Kak Ha Mojawowem, Tak U Ha obpaTHoM
Tpybonposoge. K paboTe perynstopa pacxoga MOXHO OTHECTM BCe CcKazaHHoe Mpo

peryndaTopbl AaBJl1€HNUA.

3.4.2 Hanapo4yHbIn pacuyeT TensioBoM Cetm

Llenbto Hanago4yHoro pacyeta 4BnsieTcss obecrneyeHne noTpedbuTenen pacyeTHbIM
KONMYecTBOM BOAbl W TENMOBON aHeprun. B pesynbTaTe pacdeta ocyliectsnaerca nogbop
3NeBaTopoOB WM WX COMen, MNPOU3BOAUTCA pPacyeT CMECUTENbHbIX W  APOCCENUPYHLLMX
YCTPOWNCTB, ONpenensieTca KonmMyecTBO M MECTO YCTaHOBKM [poccenbHbiX Lwanb. Pacuer
MOXET NPON3BOANTLCS MPU U3BECTHOM pacnoflaraeMoM Harnope Ha WCTOYHUKE W €ero

aBTOMaTN4€CKOM nop,6ope B CJ1y4ae, eClim 3aaHHOoro Hanopa He 4oCTaTo4HO.

B pesynbTaTe pacyeTa onpedenstoTcs pacxodbl M NoTepu Hamopa B TpybonpoBogax,
Hanopbl B y3nax ceTh, B TOM Yucrie pacnosiaraeMble Hanopbl y notpebutenen, Temneparypa
TENIOHOCUTENS B y3nax CeTu (Npu ydeTe TensoBbIX NoTepk), BennymMHa M3bbiTOYHOro Hamnopa

Yy n0Tpe6|/|Tenel7|, TeMneparypa BHyTpeHHero sBosayxa.

[poccenvpoBaHne M3ObLITOYHbLIX HaMOpPOB Ha abOHEHTCKMX BBOO4AX MNPOU3BOAAT C
MOMOLLIbIO COMen 3neBaTopoB M ApoccenbHbiX wanbd. [QpoccenbHbie wanbbl nepen
abOHEHTCKMMKN BBOOAMM YCTaHABNMBAKOTCA aBTOMAaTUYECKM Ha nogaroliem, obpaTtHOM unu

obonx pr6OI'|pOBO,D,aX B 3aBMCMMOCTW OT HeobXxoaMmoro Ansi CUCTEMBbI rmgpasrin4eckoro
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pexxuma. MNpu paboTe HECKONbKNUX UCTOYHUKOB Ha OAHY CETb OnpedensieTcs pacnpeneneHne
BOAb! W TEMMOBOW 3HEPrumn Mexay UCToYHMKamu. Mogsoautea GanaHc no Boge v OTnyLLIEHHON
TENNOBOW 3HEpruein Mexay UCTOYHUKOM M noTpebutensmun. Onpenensitotcs NOTpeduTenn u
COOTBETCTBYIOLLUMIA MM WCTOYHMK, OT KOTOPOrO [aHHble noTpebutenu nonydaiT Body W

TENIOBYIO SHEPTUIO.

3.4.3 MoBepouHbIA pacyeT TensioBou cetTu

Llenbto noBepoyYyHOro pacyeta SBMASETCA onpedeneHne aKTUYeCcKMX pacxodoB
TENNOHOCUTENS Ha YyvacTkax TEnroBOM cCeTu W y noTpebutenen, a Takke KornMyecTse
TENMOBOM 3HEpPrMn nony4yaemMon noTpeduTenem npu 3agaHHOM TemnepaTtype Bodbl B

nogarvoem pr60|'|pOBOﬂ,e M pacnonaraeMmoM Harnope Ha NCTOYHUKE.

Co3fgaHHass MaTemaTtuyeckasi UMUTaUMOHHasi MOAErNb CUCTEMbl TennocHaGXeHus,
cnyxalyasi 4ns pelleHnsi MOBEPOYHON 3aaadu, No3BonsieT aHannsnMpoBaTh MapaBnMYeckuii u
TENSIOBOM pPEeXuMM paboTbl CUCTEMbI, @ TakKe NPOrHO3MPOBaTb M3MEHeHMe TemnepaTypbl
BHYTPEHHEro Bo3adyxa Yy notpebuteneir. PacyeTbl MOryT MPOBOAMTLCS MPWU  PasfUyHbIX
NCXOOHbIX AaHHbIX, B TOM Y/CIEe aBapUiiHbIX CUTYaLMsIX, HAaNnpUMep, OTKIMHYEHUN OTAENbHbIX
y4acTKOB TENIOBOW CEeTW, nepenadv Bodbl U TEMMOoBOW SHEPrMM OT OOHOro WCTOYHMKA K

APYromy no ogHoMy 13 Tpy6onpoBoaoB U T.4.

B pesynbTate pacuyeta onpenensiloTcA pacxodbl M NoTepu Haropa B TpyGonpoBogax,
Harnopbl B y3rax ceTu, B TOM Y/Cre pacrnonaraemble Hanopbl y notpedutenen, temneparypa
TENNOHOCUTENSI B y3nax CeTu (Npv y4eTe TEemnmnoBblX MOTEPbL), TemnepaTypbl BHYTPEHHErO
BO3ayxa Yy noTpebuTenen, pacxodabl U Temnepatypbl BOAbl Ha BXOAE W BbIXOA4E B KaXdyto
cuctemy TennonotpebneHus. [Mpu paboTe HECKONMbKUX WCTOYHUMKOB Ha OAHY CeTb
onpegensieTcs pacnpeneneHne Boabl U TEMMOBON 3HEPrM Mexay UCToYHnkamu. MoasoamTes
GanaHc No BoAe M OTNYLLEHHOW TENIOBOM SHEPTUeN MeXay UCTOYHMKOM U MOTpedbutensmu.
OnpenensitoTcss NOTPEOUTENU M COOTBETCTBYIOLUUA MM WCTOYHMK, OT KOTOPOro [AaHHble

n0Tpe6|/|Ten|/| nony4aroT BOAY U TENJIOBYHO 3HEPTIUIO.

3.4.4 KOHCTPYKTOPCKMIM pacuyeT TernsioBoM cetum

Llernbto KOHCTPYKTOPCKOro pacyeta siIBNSeTcs onpeaeneHme anaMeTpoB TpybonpoBoaos

TyﬂMKOBOVI N KOMbLEBOW TEMSIOBOM CETU npn npornycke no HMM pacHeTHbIX pacxodoB MNpu
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334aHHOM (VIJ'IVI Hel/I3BeCTHOM) pacnonaraemomM Hanope Ha NCTOYHUKE.

NaHHas 3aaa4a MoXeT ObiTb MCMONb30BaHa Npu Bbidaye paspeLleHrst Ha NOAKMoYeHne
noTpeduTenein K TENMOBOMA CETU, TaK Kak B Ka4eCTBE WUCTOYHMKA MOXET BbICTynaTb ntoboi
y3en cucTeMbl TENNOoCcHabXXeHWsl, Hanpumep TenroBasi kamepa. [ns 6oree rmMbkoro peLueHns
[AaHHON 3adayn MpegycMOTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTU ABWPKEHMSI BOAbl MO
yyacTkam TEeNnnoBo CETU, YTO NPUBOAUT K UBMEHEHUNIO AMaMeTPoB TpybonpoBoaa, a 3HauuT u

pacnonaraemMoro Harnopa B TO4Ke NoAKIno4YeHn4.

B pesynbTate pacuyeta onpenensioTcs AMaMeTpbl TPyOONpPOBOAOB TEMIOBOW CETW,
pacrionaraemblil Hanop B TO4YKE MOAKMHOYEHMs, pacxodbl, NMOTEPUM Hamopa W CKOPOCTU

OBWXEHNA BOAbl HA yHaCTKax CETU, pacnonaraemMblie Hanopbl Ha I'IOTpe6VITeJ'IFIX.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

LleﬂbPO 3afadn dBndaetca onpegeneHne MuHmMMalribHO Heobxognmonm TeMneparypbl
TENSOHOCUTENST Ha BbIXO4Ee W3 WUCTOMHMKA Ans obecneyeHusi Yy 3adaHHOoro I'IOTp96I/1TeJ'I$I

TemMrepaTypbl BHyTPEHHEro Bo3ayXa He HUXKe pacHeTHON.

3.4.6 KommMmyTaumoHHbIe 3apaum

AHanu3 OTKMIOYEHUI, MEPEKIOYEHUIN, MNOUCK OBnukanwen 3arnopHoOM apmarypbl,

OTKIIHOYaloLLIEN y4acCTOK OT ICTOYHUKOB, UJTN NMOJTHOCTbLIO I/I3OJ'II/IpyI-OLU,eIZ y4aCTOK U T1.4.

3.4.7 MbesomeTpuueckum rpacpmk

LleJ'IbIO NOCTPOEHUNA Nbe3OMETPUYHECKOro rpaq)lea ABIIAETCA HarngaaHasd WnncTpaunad

pesynbLTaToB MMAPaBNYECKoro pacyeTa (Hanaao4Horo, NoOBEPOYHOro, KOHCTPYKTOPCKOrO).

OTO OCHOBHOW aHaNMTUYECKUA MHCTPYMEHT creunanmcTa no ruapaBnmnyecknm pacyetam
TennoBbiX ceTen. NMbe3oMeTp npeacTtaBnseTr cobor rpadmyeckuii OOKYMEHT, Ha KOTOPOM
n3obpaxkeHbl NMHMM OaBNEeHWA B Mnogarollern u obpaTHOM MarucTpansx TEensoBOW ceTu, a
TaKke npounb penbeda MeCTHOCTU - BOOSMb ONpeaesieHHOro nNyTn, COeanHAIOLWEro Mexay
coboi aBa NPOM3BOSIbHBIX y3na TEMNSI0BON CETU MO HEPa3pPbIBHOMY MOTOKY TennoHocuTens. Ha

NMbE3OMETPUYHECKOM rpachKe HarndgHoO npeacTtaBlieHbl BCE€ OCHOBHbIE XapaKTepPUCTUKU
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pexunma, nomny4vyeHHble B pe3yrnbTare rmgpaBriin4ecKoro pacdeTa, no BCEM Yy3liaM N y4acCTKam
BAOOIb Bbl6paHHOFO nyTn: MaHOMETpPU4eCkne gaBrieHnA, NnorHblie N yaeribHble NoTeEPU Haropa
Ha ydacTKax TENMOBON  CETH, pacnonaraemble [OaBlieHNA B KaMepax, pacxoabl
TennoHocutend, nepenagbl, co3daBaeMbleé Ha HaACOCHbIX CTaHUUAX WU UCTOYHUKAX,

N30bITOYHbIE Hanopbl N T.4.
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PucyHok 3.13 - [be3omeTpuyeckum rpacpuk

LlBeT N CTUNb NNHWIA 3a0aeTcs Nofb3oBaTeNneMm.

B Tabnuue nog rpadmkom BbIBOOATCS ANS KaXOOro y3na CeTM HaMMeHOBaHue,
reogesvdeckasl OTMETKa, BbiCOTa MOTPedUTensi, Hamopbl B MNO4AlOWEM UM 0BpaTHOM
TpybGonpoBodax, BENMYMHA APOCCENMPYEMOro Hanopa Ha wanbax y notpebutenen, norepu
Hanopa Mo y4acTkam TEnnOoBOW CETU, CKOPOCTU ABMXEHUSA BOAbI HA y4acTKaxX TENIOBOM CETU U

T.4. KonuyecTso BbIBOAUMOM MOA4 Fpad)VIKOM VIHq.)OpMaLl,I/II/I HaCcTpanBaeTCA NnoJjib3oBaTesrieMm.

3.4.8 Pacuer HOpMaTMBHbIX NOTEpb Ternmna Yepes U3onaumio

Llenbio OaHHOTO pacuyeta ABMSETCA onpenerneHne HOPMaTWMBHbIX TEemnoBbiX MOTepb
yepes M3oMAUMIO TpyGonpoBodos. TenmnoBblie NOTepu OnpedensalTcs CyMMapHO 3a rog C

pa3buskon no mecsauam. NMpocmoTpeTb pedynbTaTbl pacyeTa MOXHO Kak CyMMapHO Mo BCEW
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TENMOBON CETW, TaK M MO KaKAOMYy OTAErNbHO B3ATOMY WCTOYHMKY TEMNSIOBOW 3SHEprun u
KaxxgoMy LeHTpanbHomy TennoBoMy nyHKTy (LITTT). Pacyet moxeT ObITb BbIMNOMHEH C Y4ETOM

nornpaBoO4HbIX KOC—)Cb(*)VIU,I/IeHTOB Ha HOPMbI TenJ10BbIX NOTEpPb.

Pe3ynbTaTbl BbINOMHEHHbIX PaCYETOB MOXHO aKkcrnopTuposaTtb B MS Excel.

3.4.9 «PykoBoacTBo nonb3oBartensa F'MC ZULU»

«PykoBoacTso nonb3osatens MC ZULU» npeacTasreHa rno CCblfike Huxe

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

3.4.10 «PykoBopacTteo nonb3osarena ZULU-THERMO»

«PykoBoacTso nonb3oatens ZULU-THERMO» npeacrasneHa no CCbifike Huxe

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

41 UndopmaumoHHo-rpachmueckoe onucaHme o6bEeKTOB CUCTEeMbl

TennocHabXxxeHus

Ha ocHoBe cyuectBytowen OM ana uenen ee aktyanusauumn beina cosgaHa mogernbHas
b6asza —«ts_2022» («CyuwiecTBytollee MNOMOXEHNEY), B KOTOPOM NPOBOAMNAcChb BblBEPKA C
nocrnenyoLen KOpPPEKTUPOBKOM WMHEOPMAaLMOHHO-TPAddNYECKOro OMNMCcaHUsl CYLLECTBYHOLLINX
06BbEKTOB CUCTEMbI TEMNOCHabXeHMA ropoaa KemepoBo € y4eTOM M3MEHEHWIA, NPOU3OLLEALLNX
3a nepuog 2016 — 2021 rogos, No AaHHbIM 3aka34yurka (6asa aboHeHTOB; 6a3bl TEMNOBbLIX CETEWN;

CYTOYHbIE€ BEAOMOCTMW).

B aktyanusvpoBaHHO/ 6Gase [OaHHbIX SNEKTPOHHOM Modenu OonucaHbl M Mpu
HeobXoaMMOCTU AOMOSHEHbI (CKOPPEKTUPOBaHbI)  MacropTHbIE XapaKTEPUCTMKU BCEX TUMOB
OGBbEKTOB CUCTEMbI TernocHabxeHus. NonHoTa 3anonHeHns 6asbl AaHHbIX MO NapaMmeTpam

3aBUCUT OT HalNn4na NCXOOHbIX AaHHbIX Y TeﬂJ'IOCHaG)KaI-OLLWIX KOMMaHun.
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4.2 Otnapka v KanMbpoBka 3NeKTpoHHOMU Mmoaenu

B paMKax gaHHOro aTtana ObIfI BbIMOSTHEHDI:

e OTJ1laaKa paGOTbI pacyeTHbIX MartemMmaTtun4eckmnx Mop,yneﬁ nyTem BblABIIEHNA

OLUMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOAenM C Uenbl  LOCTWXKEHUSI COOTBETCTBUSI  PACYETHbIX
napameTpoB Modenu (PakTUYeCcKUM napameTpam B OnpeAeneHHbIX pernepHbIX
y3nax CUCTeMbl TennocHabxeHus (Mpu Hanuuum MHdopmMaumMm no pacxopam,
AaBneHusIM BoAbl B nogalwmx u  obpaTHbIX TpybonpoBogax CUCTEMB

TennocHabeHnst Anst pakTM4eckoro pexunma).

Ha oTane oTnagku onekTpoHHOM Moaenu Obin MpoBedeH aHanu3 MONHOThl U

OOCTOBEPHOCTU BHECEHHbIX NCXOAHbIX AaHHbIX.

KannbpoBka mogenn - npouecc wuaeHTMdMKauum WM TOHKOW HacTporkum Habopos
MCXOOHbIX AaHHbIX TakMMm obpasoMm, 4TOObl oObecneynTb MakcumaribHoe npubnmxeHue
pe3ynbTaTOB IMAPaBIIMYECKOTO pacyeTa K (PaKTMYeCcKMM napamMeTpam B onpeneneHHbIX
penepHbIX y3nax CUCTeMbl TennocHabxeHus. [na opraHu3aumm npouecca kannbposku OM
BbIOMPAIOTCA penepHble Y3rbl B KaXO0M U3 CUCTEM TennocHabXeHUs, Takue Kak: BblBOAHOM
KOINMMEKTOp Ha WCTOYHMKE WMWNW HacOCHble CTaHUMWU W/WNu TENnoBble MyHKTbl U npoyve
3NEMEHTbI TENMOBOM CETU, MO KOTOPbIM WMMEKTCS (PaKTUYEeCKMe AaHHble MO pacxodam

TennoHoCUTENA 1 pacrnonaraemMbiM Harnopam 3a oTonuTenbHbIM nepuog 2021/2022 rr.

OaHMM 13 He3aMeHUMbIX WHCTPYMEHTOB Mpu KannbpoBKe rmapaBrinyeckon mMoaenu
TENSOBOM CeTU  4ABMSEeTCS  Nbe30METPUYECKUA  rpadomK,  MOCKOMbKy  rpaduyeckas
WHTEpNpeTaunsa rmapaBfiMyeckoro pexuma Mo3BONSeT OAHOBPEMEHHO KayYeCTBEHHO U
KONMYECTBEHHO OLEHWUTL MOMpaBKW, KOTOpble HeobXoAMMO BHECTM B pacyeTHy Mogenb,
yToObl OHa Hamboree apekBaTHO MNOBTOpsNa "rMApaBnMYecKkoe noBeneHne" pearbHOu

TENnoBoOu CETU B aKcnnyarauun.

Takke AOns BbINOSHEHUS KaJ'IVI6pOBKVI ncnonb3oBaliCb pe3yrbTaTbl MAapaBJINYECKUX
pacyeTtoB OnA J3JIEMEHTOB TENMNOBOA CETU, a TaKke rpacbmquKoe npencrasrneHne

napameTpoB TEMNOHOCUTENS.
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MapannenbHo paboTe ¢ BbIWEONUCAHHbIM  MHCTPYMEHTapuMeM  npoBoAMIach
KOPPEKTUPOBKA M3HAYarlbHO BBEAEHHbIX [aHHbIX MO LUepPOXOoBaToOCTU TPyOONpOBOAOB,
3HAYEHUSIM MECTHBbIX COMPOTMBMEHWA W MNp. C LENbl MOMyYEeHUss MaKCUMarbHOro
COOTBETCTBMS MapaMeTPOB pacyeTHOM Moaenu ¢ (PakTUYECKMMU napamMeTpaMu CUCTEM

TennocHabKeHus.

B panbHeliwem paspaboTaHHas 3MekTpoHHasi Modernb WCMoNb3oBaHa B KayecTBe
OCHOBHOTO  MHCTPyMeHTapusi Ans  pas3paboTkuM CcLueHapueB pasBUTUS  CUCTEMBI

TennocHabxeHusa ropoga Kemeposo o 2033 roga.

Pe3ynbTaTtbl BbINOMHEHHOW KannMOPOBKW B 3MEKTPOHHOW MoAenu npeacTaBrieHbl B
cpaBHuTEenbHOM Tabnumue 4.1. pagns  GasoBoro nepuvoga  paspaboTkM  CXeMmbl

TennocHabxeHus (otonutenbHoro nepmnoga 2021/2022 rr.).
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Tabnuua 4.1 — PesynbTaTb! BbINONHEHUA KaNMGPOBKM 3NEKTPOHHOI MOZENM CUCTeMbI TenrnocHabxeHus ropoaa KemepoBo Ans OTONUTeNbLHOro (3MMHero) nepuoaa

MapameTpbl rnapaBNUYeCcKkMX peXxMmMoB paboTbl
Mo paHHbIM chakTHHeCKOro pexnma paboTbl B OTONUTENbHbIW Nepuop 2021/2022 Mo pe3ynbTaTam BbINONHEHHOW KanUGpOBKM 3NEKTPOHHOW MOAENU CUCTEMbI
OHEeproncTovHuK, rr. TennocHabxeHus
MarucTpanbHbIN
BbIBO,
A TnaggﬁHgE: ral?(.qa;o::)emlgfea;lgzm Pacxopn TennoHocuTtens B nogalroLwem Tn;ggﬁ"'gz: gzn(;:::fmlgf ea;r::)m Pacxopn TennoHocurtens B nogarowem /
pyoonposoa ’c'r) A. CT. A Tpy6onpoBoae, (M°/4) P posoA ’CT) A. CT. A o6paTHoMm Tpy6onposoaax, (M*/u / M’/u)
KemT3L 4-as maructpane: 154 /25 4-aa marnctpanb: 1868,4 4-as maructpane: 154 / 25 4-aa maructpanb: 1833,2
BY-2,6Y-3: 84/ 25 BY-2,6Y-3: 1890,5 BY-2,6Y-3: 84/ 25 BY-2,6Y-3: 1852,3
HKT3L, 125/35 5452,1 125/35 5203,6
TM-1: 76/ 29 TM-1: 1223,4 TM-1: 78/ 33 TM-1: 1285,7
KeMIP3C TM-2: 781/ 33 TM-2: 1867,3 TM-2: 76/ 29 TM-2: 1825,9
TM-3:131/26 TM-3: 36681, TM-3: 131/ 26 TM-3: 3858,0
TM-4:104 /33 TM-4: 4139,2 TM-4:104 / 33 TM-4: 3949,0
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5 JJNIEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMbI
TEMNMOCHABXEHMUA

MogenvpoBaHMe NEPCNEKTMBHOrO BapuaHTa pPas3BUTMA CUCTEMbI TEMnIoCHabXeHus
(CTpOUTENBCTBO HOBBLIX M PEKOHCTPYKUUST CYLLLECTBYIOLLUMX WCTOMHWKOB TEMSIOBOM 3JHEPruw,
nepepacnpeneneHne TennoBbIX Harpy3oK Mexay UCTOMHWKaMK, onpedeneHne BO3MOXHOCTU
NOOKMIOYEHMA HOBbLIX MOTpebuTenen TEnnoBOWM 3JHEPruu, onpederieHne  onTMMarbHbIX
BapMaHTOB Ka4yeCTBEHHOro W HadexHoro obecrneyvyeHnst TennoBOM JHEpPrner  HOBbIX
notpebutenen u T.4.) OCYLLECTBIISAETCS Yepe3 MEXaHU3M CO34aHus U agMUHUCTPUPOBaHUA
cneumanbHblX  "MogenbHbiX" 6a3 - HabopoOB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(koHTpONbHOM) Ga3bl AaHHbIX ONUCAHWSA TEMSIOBOW CETU, Ha KOTOPbIX MOXHO MPOU3BOAUTb

nobble MaHUNynAaunn oes puUCKa UCKas3unTb Uin nospeanTb KOHTPOJIbHYHO 6a3y.

B pesynbTarte cosgaHus NEPCNEKTMBHOIO BapuaHTa 40 KOHEeYHbIX notpebutenein B M
B COOTBETCTBUM C MacTep-NnaHoM ObinM co3gaHbl ModenbHble 6a3bl, oTpaxarolme

NEepPCNEeKTUBHbIE COCTOSIHUS CUCTEMbI TennocHabxeHnst Ha 2033 roa.

B nepcnekTuBHbIX MogenbHbIX 6a3ax y nnaHnpyemblx K NOAKIOYEHUIO NoTpedbuTenen B

none «Homep_T1l» BHeceH cnegyroLwmi ko
Mn_x, roe
«[MlM» obo3Ha4yaeT akTyanusmMpoBaHHbIA NEPCMNEKTMBHBLIN NOTpebuTerns

«X» - MOPSAKOBLIN HOMEP B NepcrneKkTuBHOM 6a3e aboOHEHTOB. KOTopasi NpeacTaBreHa B
Mase 2 MNMpunoxenune 1 (wmndp 32401.0M-MNCT.002.001).

PesynbTaTbl pacyeTa  MNEepCrneKkTUMBHbIX  FMAPaBMANYECKUMX  PEXUMOB  CUCTEMbI
TennocHabxeHna ropoga KemepoBo npeacrtaeBneHa B [okymeHTe «OOGoCHOBbIBaKOLLME
mMaTtepuanbl K cxeme TennocHabxeHus ropoga KemepoBo Ha nepuog o 2033 roga
(aktyanusauma Ha 2023 rog). Mnaea 4. lNepcnekTBHble 6GanaHCbl TEMMOBOW MOLLHOCTH
WUCTOYHMKOB TEMNOBOM 3HEPrMn U TennoBon Harpysku. [MpunoxeHne 1. [lepcnekTBHble

rmapaenuyeckme pexmmbl TennoBbix ceten» (wngp 32401.0M-MCT.004.001).
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6 AOKYMEHTbDI No AKTYANIUSUPOBAHHOWU 3JIEKTPOHHOM

MOLAEMU

Mo pesynbtaramMm akTtyanu3auumum SJ'IeKTpOHHOIZ MOAENN CUCTEMbI TennocHabXeHus

ropoga KemepoBo paspaboTaHbl criefyroLime JOKYMEHTbI:

HacTosAWwmMn  AokyMeHT - «O6oCHOBbIBalOLWME MaTepuanbl K  CXeme
TennocHabxeHust ropoga Kemeposo Ha nepuog ao 2033 roga (akrtyanusauus
Ha 2023 roa). maBa 3. OnEKTpOHHas MOAEernb CUCTEMbI TEMSIOCHAOXEHUSA»
(wmndpp 32401.0M-MNCT.003.000);

«ObocHoBbIBaOLWME MaTepuarnbl K cxeme TennocHabxeHns ropoga KemepoBo
Ha nepwog, 0o 2033 roga (aktyanu3aums Ha 2023 roa). [naBa 3. OnekTpoHHas
Mogenb cuctemMbl TennocHabxeHus. [lMpunoxeHne 1. padmyeckas yacTb»
(wndpp 32401.0M-IMCT.003.001);

«ObocHoBbIBalOLLME MaTepuanbl K cxeme TensnocHabxeHunst ropoga Kemeposo
Ha nepuwog p[o 2033 roga (aktyanmsaumsa Ha 2023 rog). [haesa 1.
CyuwiecTBytollee nonoxeHne B cdepe NpPOM3BOACTBA, Nepefavn wu
notpebneHnss TennoBOW 3JHeprum Ans uenenm TennocHabtxeHna (wundp
32401.0M-T1CT.001.000). MpunoxeHne 4. CyuwecTBylolmMe rmgpaBnnieckme
peXMMbI TeNNoBbIX ceTen» (Lwmndgp 32401.0M-MNCT.004.001);

«ObocHoBbIBaOLWME MaTepuarnbl K cxeme TennocHabxeHnst ropoga KemepoBo
Ha nepunog p[o 2033 roga (aktyanmsaumsa Ha 2023 rog). [haesa 4.
MepcnekTuBHble 6GanaHcbl TENOBOW MOLUHOCTM MWCTOYHUKOB TEMMOBOM
3Heprnmn n Tennoson Harpyskn (wndp 32401.0M-MNMCT.004.000). NpunoxeHne
1. lNepcnekTBHbIE TMOPABNNYECKME PEXUMBbI TEMMOBbLIX ceTen» (wmdp
32401.0M-MCT.004.001).

Mo pesynbTaramMm aktyanusauuum SJ'IeKTpOHHOIZ MOLENM CUCTEMbI TennocHabXeHus

ropoaa KemepoBo paspaboTaHbl cneaytoLmve MoaernbHble 6asbi:

mMopenbHas basa «ts_2022» («CywecTByloLiee MOOXEHNEe» ) -
aKTyanuampoBaHHas mogernbHasi 6a3a no cyLlecTByoLWEeMy COCTOSHUIO CUCTEMBI

TennocHabXeHus;
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e MogenbHas 6asa «ts 2033» («Tennosasi_ceTb_2033»),- MogenbHble 6a3bl No

NepCnekTMBHOMY Pa3BUTMIO CUCTEMbI TeNNocHabxeHnsa Ha 2033 rog.

XapakTepucTuknm TennoBbIX CeTerm cucteMm TenrnocHabxeHnus ropoga Kemeposo
npuBegeHbl B AokymeHTe «OBoCHOBbIBaOLME MaTepuarnbl K cxeme TennocHabxeHns ropoga
KemepoBo Ha nepuoa oo 2033 roga (aktyanusauuna Ha 2023 rog). naea 1. CyuwiectBytowiee
nonoxeHve B cdepe Npou3BoACTBa, Nepefadn n notpebneHnsa TennoBoOW 3HEprum Ans
uernen TennocHabxeHus» (wncpp 32401.0M-NCT.001.000). lNpunoxeHne 2. Tennosble
cetu» (wndp 32401.0M-INCT.001.002).
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