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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOAENU CUCTEM
TEMNOCHABXEHUA rOPOAA KEMEPOBO

ONEKTpPOHHas Moaernb CUCTEMbl TensocHabxeHust ropoga KemepoBo Ha 6Gase
nporpaMmmHo-pacyeTHoro komnnekca «ZULU» (nanee no Tekcty 3M) paspabaTbiBanach B
uensx:

e CO3JaHMA  eguHOW  MHJOpMaUMOHHOM  nnatdopMbl MO cUcTeEMam
TennocHabxeHus ropoaa;

e MOBbLILWEHNA 3PPEKTUBHOCTN MHGOPMALMOHHOITO obecnedeHnst MnpoLEeccoB
MPUHATUA  pewleHMn B obnactm  Tekywero  YHKUUMOHMPOBAHUS U
NepCneKTUBHOIO Pa3BUTUS CUCTEMbI TENSNIOCHABXEHMS ropoaa;

e MpOBELEHVS eOuMHOW TMONMUTMKA B OpraHu3aumMn Tekyllen [OesTenbHOCTU
npeanpuaTMin U B NEepcrnekTMBHOM pasBUTUM BCEN CUCTEMbl TEMNOCHabXeHus
ropoga;

e obecneyeHns yCTOMYMBOIO rpPagoCTPOUTESNBHOMO Pa3BUTUS rOpoaa;

e pa3paboTkM Mep AN MNOBbILWEHUS HAOEXHOCTU CUCTEMbI TenrocHabXeHus
ropoga;

¢ MWHMMM3AUMM BEPOSITHOCTU BO3HMKHOBEHWUSI aBapUHbIX CUTyauui B CUCTEME

TennocHaoxeHus.

PaspaboTaHHas anekTpoHHasi Mogenb NpedHasHayYeHa O peLleHnst creaytoLmx
3adau:

e co3gaHus  OOLLEeropoAcKkoM  SMEeKTPOHHOM  CXeMbl  CyLLEeCTBYHOLMX U
MEePCNeKTUBHbLIX TEMNMOBbIX CEeTeM UM OOBLEKTOB CUCTEMbI TEMNOCHAOXEHMS
ropoaa KemepoBo , NpMBsi3aHHbIX K TONOOCHOBE ropoaa;

e ONTMMM3AUMM CYLLIECTBYHOLLEA CUCTEMbl TennocHabxeHus (onTMMM3aumns
TMOPaBMMYECKUX PEXUMOB, MOAENUPOBaHME MNepepacrnpeneneHus TennoBbIX
Harpy3ok Mexay WCTOYHMKaMK, oOnpederieHne OnTUMaribHbiX OUMaMeTpoB
NPOEKTUPYEMbIX U PEKOHCTPYMPYEMbIX TEMMOBbIX CETEN M TEnnoCceTeBbIX
06bekToB U T.4.);

e MOAENMPOBaHUS NepCnekTUBHbIX BapuaHToB pasBUTUS CUCTEMBI
TENNOCHAOXeHNs1 (CTPOMTENBCTBO HOBLIX M PEKOHCTPYKLMS CyLLECTBYHOLLNX

WUCTOYHMKOB TEMnoBOMn SHeprn, nepepacnpeneneHne TennoBbiX Harpy3oK

32401.0M-1CT.003.000
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MexXay WCTOYHWKamK, onpefeneHne BO3MOXHOCTW  MOAKMIOYEHUST  HOBbIX
noTpebutenen TEnsoBOW 3HEPrnv, onpedefieHMe OonTUMarnbHbIX BapuaHTOB
Ka4eCTBEHHOr0 UM HadexHoro obecneyeHus TEnnoBOW SHEpPruer HOBbIX
notpebutenen n 1.4.);

e OMepaTtMBHOIO  MOAENUPOBaHMA  obecnedeHnst  TEMrOBOW  3Hepruen
notpedutenen Npyn aBapuiHbIX CUTyaUUsIX;

e OMepaTUBHOMO MOSTyYEHUsT MHAPOPMALMOHHBIX BbIOOPOK, CMpaBOK, OTYETOB MO
CcMCTEME B LIESIOM MO cUCTeMe TennocHabxeHus ropoda v no oTAenbHbIM ee
anemMeHTam;

e MOHMWTOPVHI Pa3BUTMS CXeMbl TENocHabxeHns ropoaa Kemeposo ;

e obecrieyeHve exerogHoM akTyanusauum cxembl TennocHabxeHnss ropoga
KemepoBo B cootBetctBMM C DP3-190 «O TennocHabxeHUn» wn
MoctaHoBneHvem [lpasutensctBa PP Ne154 «O TpeboBaHMsIX K cxemam
TennocHabXxeHus, nopsaky ux paspaboTkm 1 yTBepXOeHUS» C U3MEHEHUSAMU U
aononHeHnsamn ot 7 oktsabpsa 2014 r., 18, 23 mapTa, 12 nona 2016 r., 3 anpens
2018 r., 16 mapta 2019.
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2 AKTYANMN3AUMA 3JIEKTPOHHOM MOAEMU CUCTEMBbI
TEMNMOCHABXEHUA rOPOAOA KEMEPOBO

B pamkax akTyanusaumMm cxembl TEMIOCHAOXEHWS1 B 4acTW SNEKTPOHHOW MoAenu

BbIMNOSHEHbI crieaytoLme paboThbi:

e BbIlBEpka M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPACCUPOBKN U XapaKTepUcTUK
TENNOBLIX CeTell Mo npedoCTaBneHHbIM  AaHHbIM  TennocHabXatoLmx

opraHusaumi;

e BbIBEpPKA MU COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebutenen B
COOTBETCTBUM C NpPeAoCcTaBrieHHbIMM Ga3amm abOHEHTOB TensiocHabXaroLmx

opraHusauui;

e KanuMbpoBKa 31EKTPOHHOM MoAenn No (pakTUYEeCKUM [aHHbIM M3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSIOBOW SHEPTUM.

AKTyanManpoBaHHas 9neKTPOHHas MoAenb CUCTeMbl TennocHabkeHnust ropoaa
KemepoBo obecneumBaeT BbINOMIHEHNE BCeX TpeboBaHMIN, NpeabaBnsaeMbiX K 9M1EeKTPOHHbLIM
Mozensam B cooTBeTcTBUM € [ocTaHoBneHnem lNpasutensctea PO Ne 154 ot 22.02.2012 «O
TpeboBaHUAX K CxeMaM TennocHabXeHus, nopsaky ux paspaboTkM u yTBepXKOoeHus» (C
N3MEHEHMAMWN, BHECEHHBIMX NOocTaHoBneHuaMn MNpasutensctBa Poccuiickon degepauum ot
07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018, 16.03.2019) (nanee

lMocTtaHoBnEHME)

a) rpadmyeckoe npeactaBneHne OObEKTOB CUCTEMbI TEMNMOCHAGXKEHMS C NPUBS3KOM K
TonorpadnyecKor OCHOBE MOCESEeHMs, ropoda M C MOMHbIM TOMOMOMMYECKMM ONMcaHneM

CBA3HOCTUN OO BHEKTOB;
6) nacnopTr3aumo 0OBHEKTOB CUCTEMbI TEMNOCHABXEHWS;
B) MAcnopTm3aumio 1 ONnMcaHne pacyeTHbIX €AVHUL, TEPPUTOPUANbLHOIO AENEHNS;

r) rMAapaBNUYECcKUn pacyeT TENMOBbLIX ceTen NBOoN CTeneHn 3aKonbLOBaHHOCTU, B TOM
yucne rmapaeBnMYECcKUn pacyeT NpyM COBMECTHOW paboTe HECKONbKMX MCTOYHMKOB TEMNOBOM

SHeprmm Ha egunHyro TENOBYHO CETb;

[1) MOAEeNMpoBaHNE BCEX BMOOB MEPEKIIOHMEHMI, OCYLLEECTBNSIEMbIX B TEMIOBbLIX CETSIX, B

TOM 4Yncne nepekmoqumﬁ TENNOBbIX HArpy30K Mexxay NCTOYHUKaMun TennoBoun SQHEPIrnun;

32401.0M-1CT.003.000
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e) pacyeT GanaHCOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMSOBOW 3HEpPrun u no

TeppuTOpManbHOMY MPU3HaKY;
X) pacyeT NoTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMn TENNOHOCUTENS;
3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHAXEHNS;

N) TPynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4aCTKOB TEMNSOBbLIX CeTEN,
notpebutenen) no 3adaHHbIM  KPUTEPUSIM  C  LUENbl0  MOLENMPOBAHUSA  PasnMYHbIX

NepcCriekKTBHbIX BapnaHTOB CXeM TennocHabxeHus;

K) CpaBHUTENbHbIE NbE30METpUYECKUEe rpachukn ana pa3paboTku 1 aHanmsa cueHapyeB

NepCcnekTMBHOIo pa3BUTUA TEMJIOBbIX ceTen.

B paMKax akTyanum3aunn cCXembl TennocHabXeHns B 4acTtu C-)J'IeKTpOHHOIZ moaenu

BbINOJIHEHbI creaywLine pa6OTbIZ

e cosgaHue mopdernbHon 6a3bl —«ts_2021» («CylwiecTBylollee MNOMOXeHne») -
aKkTyanuavpoBaHHas MmopgernbHas 6asa Mo  CyLecTBYHOLEMY COCTOSHUIO

CUCTEMbI TENnnocHabxeHns

e BbiBEpPKa M COOTBETCTBYHOLlAA KOPPEKTUPOBKA TPACCUPOBKUN N XapPaKTEePUCTUK
TENnoBbIX CceTen Mo npegoctaBneHHbIM  JaHHbIM TennocHabXatoLLmx

opraHusaumi;

e BbIBEPKA U COOTBETCTBYHOLLIAA KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebuTenen B
COOTBETCTBUMN C MpeaocTaBreHHbIMN 6azammn aboHEHTOB TenrocHabKaroLmx

opraHusaumi;

° KaJ'II/IGpOBKa SJ'IeKTpOHHOIZ mMmoaesnn no (baKTW-IGCKMM O3aHHbIM N3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSIOBOW SHEPIUY;

e B COOTBETCTBUM C MacCTep-niaHoOM co3gaHune I'IepCI'IeKTI/IBHOﬁ MoaenbHon 6asbl

Ha nepuog Ao 2033 roga — «ts_2033» («Tennosasa_ceTb_2033»),

e [poBeaeHne rmapaBriMd4eckux pacyeTtoB AOnd OuUeHKU MnepcnekTnBHOIo

COCTOSIHUSI cUcTeMbl TennocHabxenus go 2033 roaa.
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3 ONUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wume nono>XxxeHuma

B kayectBe 6a3oBOro nporpaMMHOro obecrneyeHuss ONa peanusauumn  cos3aaHus
ONEKTPOHHON MOAENN CUCTEMbI TENnnocHabXeHus ropoda MCnonb3oBanca MnporpaMMHO-
pacyeTHbIM Komnsiekc ZULU.

B gaHHOM pasfene npeacTtaBneHo KpaTtkoe onucaHue (OyHKLMOHAaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MOAynen nporpaMMHo-pacyeTHoro komnnekca ZULU, Heobxooumbix Ans
akcnnyatauumn SM:

e cepBep reonHgpopmaunoHHom cuctemol Zulu;

e UWHCTpyMeHTarnbHasa reonHgopmaumoHHas cuctema MMC Zulu;

e [MakeT pacyeToB ceTen TennocHabxeHns ZuluThermo;

3.2 Cepsep reonHcpopmaumoHHoOn cucremsl Zulu

ZuluServer - cepsep [MC Zulu, npegoctaBnsAlowWmMiA BO3MOXHOCTb COBMECTHOM
MHOronosib3oBaTeNnbCkonM paboTbl C reocgaHHbIMM B FlOKanbHOM CeTU WU rrnobanbHon ceTu
MHTepHeT.

HocTtyn Kk cepBepy ocyluectensieTca Yepes npotokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb WCKMOUNTL hanfoBblA AOCTYN KIMEHTa K AaHHbIM Ha cepBepe. KnveHTty
He4oCTyNHa MHdopMaLumsa 0 PU3NYECKOM XPaHEHUN OAHHbIX U OTCYTCTBYET BO3MOXHOCTb MX
HECAHKLMOHNPOBAHHOIO 3MEHEHWSI.

Tarke eCcTb BO3MOXHOCTb pasrpaHMymMTb AOCTYN K AaHHBbIM MeXAy Monb3oBaTensimMu.
Cwucrtema naponen v npae NO3BONSAET NPEeOOCTaBNATb pasHbIM MOMb30BaTENSAM Pa3fnNyHble
BO3MOXHOCTU 1 OrpaHnUYeHns Ans 4ocTyna un paboTbl C AaHHBIMMN.

MC Zulu, coxpaHsis BCe BO3MOXHOCTWU HacTonbHom Bepcun TMIC, nveeTt BCTPOEHHbIV
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CNOW, MPOEKTbI U Apyrne AaHHble Zulu Kak ¢
nokanbHOM MaLUWHbI, TaK U C yaaneHHoro KoMnbtoTepa, rae ycraHosneH ZuluServer.

Ana Toro, 4tobbl NoaknNtYMTLCA K cepBepy ZuluServer goctatodHo ykasaTtb ero IP
agpec, nMbo Mmsa KOMMbHOTEPA B JIOKANbHOW CETU UMK Xe UMSA OOMEHa, ecrnv cepBep

pacnonoxeH B cetn NHTepHeT.
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PucyHok 3.1 - BetpoeHHbin knueHT NMC Zulu — ZuluServer
3.2.1 Ocob6eHHocTu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBoen paboTe C AaHHbIMM UCNONbL3YeT MyTb K pannam croes, KapT,
NMPOEKTOB U OPYruX, 3TN AaHHble npeacTaBnsowmM. MNMyTb K danny MoxeT ObiTb NoKanbHbIM
Tmna «C:\Zulu\Buildings.b00» wunn ceteBbiM Buaa «\\server\C\Zulu\Buildings.b00». [Ong
AOCTyNa e K OaHHbIM Ha cepsBepe, Zulu nonb3yetca agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». lNMogobHo TOMy, Kak Beb-6paysep

ncnonbdyet URL anga goctyna k ctpaHnuam Beb-canta, N'MC Zulu ncnoneayet cson Tun URL

ANns agpecaumm K gaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioes ¢ pa3HbIx cepeepos
MC Zulu gaeT BO3MOXHOCTb paboTaTb OOHOBPEMEHHO C KapTamMu U CrOSIMU C PasHbIX

CepBepoB M HaknaabiBaTb B OHOW KapTe Crou C NoKanbHOWM MaLLWHBI U CIoW ¢ cepBepa apyr

Ha Apyra B MPOM3BOSIbHOM MOPSiAKE.
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Hanpumep, Ha KapTy MECTHOCTVU B BUAE CIOEB, 3arpyXeHHbIX C yaarieHHoro cepeepa
(oonyctM, 13 WMHTepHeTa) MOXHO HamnoXWTb MraH NPeanpusiTUst C cepBepa [OaHHOro
npeanpusiTUs, a NoBepX PacrooXUTb CXEMY UHXEHEPHBLIX KOMMYHMKaLWIA, pacnooXeHHYH0

Ha KIMEHTCKOWN MaLUnHE.

MHozononb308amersibckoe pedakmupoeaHue
ZuluServer gaeT BO3MOXHOCTb OQHOBpPEMEHHOIo pefakTnpoBaHMA OOHUX U TEX XKe
rpacpmqecmx N TabnM4HbIX AAHHbIX HECKONbKMMMK MNOSb30BaTENSAMM. I'Ipm 9TOM BefeTcA

He3aBUCUMbIW OS1S1 KaXXA0ro nosibaoBaTens XypHan oTkarta.

Aemomamu4eckoe o6HoeIeHuUe Kapmbli
|_|pl/l M3MEHEHNN AOaHHbIX OOHUM U3 KIMEeHTOB, CepBep ornoBelaeT BCeX KIMEHTOB,
NonNb3yKLWNXCA B OaHHbIA MOMEHT 3TUMW AaHHbLIMW, YTO npmeBoaAnUT K aBTOMaTU4E€CKOMY

OOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHvpoBaH TaK, 4TOObl OaTb BO3MOXHOCTb ObICTPO W MPOCTO
onybnmkoBaTb AaHHbIE, CO3A4aHHbIE C MOMOLLBI HacTonbHown Bepcun MNAC Zulu. dusnyeckui
dopmMaT AaHHbIX MPU 3TOM He MeHsieTcs. [JoCTaTOYHO C MOMOLULIO YTUMUTBLI MOLTOTOBKM
AaHHbIX UM BPYYHYK HACTPOUTL CCbINKM Anga cepBepa ZuluServer n gaHHble CTaHOBATCHA
AocTynHeiMu B ceTu. MNMoaobHo Beb-cepepy, cepaep Zulu No 3anpocy C KIMMEHTCKOro MecTta

HY>KHOTO pecypca NpeaoCTaBuUT AaHHbIe, COMOCTaBIIeHHbIE C 3TUM PEeCYPCOM.

AOMuHUCmMpupoeaHue 0aHHbIX

ZuluServer npegocTaBnsieT BO3MOXHOCTb Pa3rpaHNYnTb AOCTYN K AaHHbIM U HA3HAYUTb
pasfnuyHble MnpaBuia M npaeBa AocTyna K HUM. MoXHO npedocTaBUTb Kak aHOHWMHBbIN
AOCTyna K AaHHbIM Ans LWMPOKOW MyOnuKM, Tak M OorpaHMuMTb ero Ans y3Koro kpyra
nonb3oBaTenien, OnNpedenuB Ansi KaXOoro M3 HUX Kakue onepauumM C AaHHbIMU  emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer no3sonsieT pabotatb C JaHHbIMK cepBepa No cneundpukaumam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspaboTtaHHsimn OGC

32401.0M-1CT.003.000
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(Open Geospatial Consortium).

Web-cnyx6a WMS nossonsetr otobpaxaTb Crou U KapTbl cepBepa Ha KMEHTaXx,
nogaepxmeatrowmx cneumdpmkaumm WMS, B yactHocti, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS un gp.

Web-cnyx6a WFS obecneumBaeT 4OCTyN K BEKTOPHOM M CEMaHTUYECKON MHpopMaLumm

cepBepa Ans KNMeHTOoB, NoAAepKUBaOLWNX AaHHYO creumndurKkaumio.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

lMpaBa goctyna K cepBepHbIM AaHHbIM AN NONb30BaTeNA UNn rpynnbl NONb3oBaTenemn
MOXXHO OrpaHNYnTb 06NacTbLO, 3a4aHHOM NPOCTLIM UM COCTaBHbLIM MOSIUTOHOM.

Ecnn BBEOeHO Takoe OrpaHMYeHue, TO MOSNb30BaTeNlb CMOXET OTOOpaxaTb Crion U

onepunpoBaTb JaHHbIMU TOJ1bKO B rpeaenax yKa3aHHOI7I obnactu.

Aemopu3sayusi Windows
Mpu coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeadeHna Windows
Ans aBTopM3aumMm Nonb3oBaTeNisl Ha cepBepe, Kak 3To AenaeTt, Hanpumep, Microsoft SQL

Server. [Nonb3oBarento He HY>XHO NOCTOAHHO BBOAWUTL JTIOTMH U MapOrib.

3.3 MHcTpymeHTanbHasa reovHpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wHCTpyMeHTanbHas reovHdoOpMauuoHHas cucteMa Ansg  CcosdaHus
9NEKTPOHHbLIX KapT, MMAaHOB M CXeM, WHAOPMAaLMOHHO-CNPABOYHbIX CUCTEM, BKIHOYast

MOZENMPOBaHNE MHXEHEPHBLIX KOMMYHMKaLUWIA M TPAHCMOPTHBLIX CUCTEM.

eoMHdpopmaumoHHaa cuctema Zulu npegHasHadyeHa pgns paspabotkn  [TUC
NpUoXeHnn, Tpebylowmx Bu3yanu3aumm MNPOCTPAHCTBEHHbLIX [AaHHbIX B BEKTOPHOM W

pacTpoBOM Buae, aHarim3a nx Tornosiormm n nx cBA3n ¢ cCeMaHTn4eCKMmMmn ©asamu gaHHbIX.

C nomowbto Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadyuyeckmx
NPOEKUMSAX, UMW MNaH-CXEMbI, BKITOMAs KapTbl U CXeMbl MHXEHEPHbLIX CETEN C NOAAEPKKOM X
Toronornn, paboTtaTb C OONbLIMM KONMMYECTBOM pPacTpOB, MPOBOAWUTb COBMECTHbIN
CEMaHTUYECKUI 1 NPOCTPaHCTBEHHbIN aHanun3 rpadonyeckmx 1 TabnmnyHbIX AaHHbIX, CO34aBaTh

pas3nnyHble TeMaTn4yeckme KapTbl, OCYLLECTBIIATb SKCMOPT N UMMOPT OaHHbIX.

MC Zulu nossonsieT MMNOPTMPOBaTb [AaHHble W3 Takux nporpamm kak Maplnfo,
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AutoCAD Release 12, ArcView. B pesynbTtate nmnopta 6yayT nosydeHbl BEKTOPHbIE CIOW C
roToBbIMW OBBLEKTaMK, NMPU ITOM BCE XapaKTEePUCTUKM, Takme Kak Maclitabd, LuBeT v npouve
OyayT coxpaHeHbl. Ecnn k obbektam B 0OMeHHOM popmate Obina npukpensnieHa 6asa

AaHHbIX, TO OHa TaK >Xeé UMIMOPTUPYeTCA B Zulu.

MoMumo mmnopTta Zulu MMeeT BO3MOXHOCTb 3KCMoOpTa rpadduyeckmx OaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKMUX AaHHbIX
BO3MOXEH B 3NeKTPOHHYI0 Tabnuuy Microsoft Excel wnu ctpanmuy HTML. B cucteme Zulu
Tawkke MoryT 6e3 npeobpasoBaHMA WCMONb30BATLCA OnNucaTenu pacTpoBbiX OOLEKTOB B

dopmatax Maplnfo n OziExplorer.

eovHopmaLmoHHaa cuctema Zulu No BHELHEMY BuAy BecbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N’NC Zulu

Cucrtema obnagaeT LUMPOKMMM BO3MOXHOCTAMM:

e CO30aBaTb KapTbl MECTHOCTM B Pa3fn4HbIX reorpadpnyecknx cMcTteMax KoopauHat u
KapTorpadu4ecknx npoeKkumsx, oTobpaxaTb BEKTOPHble rpadmyeckme OaHHble CO
crnaxuBaHmem n 6e3 crnaxmnBaHus;

e OcCyuwlecTBnsATb 00paboTky pacTpoBbix M3obpaxeHun gopmatos BMP, TIFF, PCX,
JPG, GIF, PNG npv nomoLM BCTPOEHHOIO rpadpnyeckoro peaakropa;

e 0OMb30BaTLCHA AaHHLIMU C CEpBEPOB, noaaepxmsaromx cneumdpukaumto WMS (Web
Map Service);

e C NOMOLLLIO CO30aBaEMbIX BEKTOPHbIX CIIOEB C COBCTBEHHLIM OMHAPHBIM hopmaTomMm,
obecneumBalOLMM  BbICOKYHO CKOPOCTb paboTbl, BEKTOPM30BaTb pPacTpoBble
n3obpakeHus:;

e Mpu BEKTOpM3aUMM UCMOMb30BaTb Kak MNPUMUTUBHbIE OOBLEKTbI (CMMBOJSIbHbIE,
TEKCTOBblE, NWHENHble, NnowaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMble
CaMOCTOATENBbHO B CTPYKTYpE Cros;

e paboTtaTb C CEMaHTUYECKUMMW AaHHbIMW, MNOOKMOYAEMbIMU K CFIOK U3 BHELLHWX
ncroyHmkos BDE, ODBC unn ADO 4epes onucatenun 6a3 gaHHbIX (MonyvaTb AaHHble
MOXHO 13 Tabnuuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE n gpyrnx ncrounmnkos ODBC nnn ADO);
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BbINOSHSATL 3anNpockl K 6a3am AaHHbIX C 0TOBpaXeHMeM pe3ynbTaToB Ha kapTe (NMOouCK
onpeneneHHon nHopmMaumm, HaxoXaeHne CyMmbl, MakCUMarnbHOro, MMHUMAIbHOMO
3Ha4yeHua, 1 T.4.);

BbINOSMHATL MPOCTPAHCTBEHHbLIE 3anpocbl N0 OObEKTaM KapTbl B COOTBETCTBMM CO
cneundukaumamm OGC;

co3faBaTb Mogenb pernbeda MEeCTHOCTM U CTPOUTb Ha €e OCHOBE W3OSNMHUK, 30HbI
3aTonneHus Npounm n pacTpbl penseda, paccynTbiBaTb Nrowaan n oo6beMbI;
3KCMOPTUPOBaTb AaHHble M3 ceMaHTuyeckon 6asbl MM pesyrnbTaTbl 3anpoca B
3ANeKTpPoHHYto Tabnuuy Microsoft Excel nnm ctpanmuy HTML;

[MporpamMmMHO 1M No CeEMaHTUYECKUM AaHHbIM CO34aBaTb TEMAaTUYECKNE packpacku, C
MOMOLLIbIO KOTOPbIX MEHSAETCS CTUNb OTOBPaXXeHNA OO BHLEKTOB;

BbIBOAUTb A1 BCeX OOBbEKTOB Crosi Haanucy nnm GUpKKW, TEKCT HAaMMCKU MOXET Kak
OpaTbCs U3 cemaHTu4eckon 6a3sbl aHHbIX, TaK U NepeonpenenaTbCs NPOrpaMmMHoO;
oTobpaxaTb 0ObekTbl cnoa B dopmate  nceBgo-3D  nosBonstolem
BM3yanunampoBaTbCA OTHOCUTENbHbIE BbICOTbI 06BbEKTOB (Hanpumep, BbiCOTbI 34aHUN);
co3gaBatb WM UCMonb3oBaTb OUONMOTEKY rpaddnyecKkMx SrEeMEHTOB  CUCTEM
TennocHabXXeHns 1 peXXMMOB X (PYHKLIMOHNPOBaHWS;

co3[aBaTb PACYETHbIE CXEMbl WHXEHEPHbIX KOMMYHMKaUMA C aBTOMAaTUYECKUM
dhopMmpoBaHMEM TOMOSOMMN CETU 1 COOTBETCTBYHOLLMX 633 AaHHbIX;

N3MEHSITb TOMOSIOMMIO CETEN U PEXMMbI PabOThl €€ 3NIEMEHTOB;

peluaTb Tononornyeckne 3agadm (M3MeHeHue COCToAHUS OOBEKTOB (MepeKoYeHs),
MOUCK OTKITHOYaOLWMX YCTPOWCTB, MOUCK KpaTyaumlimx MyTen, MOUCK CBA3aHHbIX
0O6BbEKTOB, NOMCK KOmeL);

Ansa ObICTPOro nNepeMeLLEHNs B HY)XHOE MECTO KapTbl yCTaHaBnuBaTb 3aKnagku
(3aknagka Ha TOYKy Ha MECTHOCTU C onpeenieHHbIM MacliTabom OoToBpaXKeHus u
3aKnagka Ha onpeaeneHHbin 00bekT crosi (BecbMa yaoobHO, ecnn OObekT -
ABWXYLLIMCA MO KapTe));

C MOMOLBIO MNPOEKTOB packpbiBaTb CTPYKTYpy TOrO WM  MHOrO OOBbEKTa,
N300pakeHHOro Ha KapTe CXemMaTU4YHO;

co3gaBaTb MakeTbl NevaTy;

UMNopTMpoBaTh rpadmyeckme gaHHble n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

aKcrnopTupoBaTth rpaduyeckne gaHHole B Mapinfo (MIF/MID), AutoCAD Release 12
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(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e CO3gaBaTb Makpockl Ha a3blkax VB Script nnm Java Script;

e OCyLLeCTBMNATb MPOrpaMMHbIA OOCTYN K OaHHbIM 4Yepe3 OObeKTHyt Modenb Anis
HanucaHus cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpasneHnem Zulu.

3.3.1.1 OpraHmsaumsa rpachmueckux gaHHbIX

paduyeckne OaHHble OpraHM3oBaHbl nocnovHo. Crnon  sBNsSieTcs  OCHOBHOW
WH(POPMAaLMOHHOM eauHUUENn cucTembl. Kaxabil OObEeKT Crosi UMeeT  YHUKasbHbIN

noeHtudukatop (ID unu «kntoyy). MNMogaepxmeaemMble TUMbI COEB:

e BEKTOPHbIE CNow;
e pacTpoBble Crou;
e cnowu penbeda;

e crnon WMS (Web Map Service).

BekmopHbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApHLIN hopMaT gaHHbIX, YTO obecneynBaeT
BbICOKYO CKOPOCTb paboTbl rpadmyeckmx u TOMOMOrMdeckux anroputmoB. Wmeetca
BO3MOXXHOCTb MPOrpamMMHOro 4ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb Af1S HanncaHus

COBCTBEHHBIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOIO Crosi AENATCS Ha NPocTble (MPUMUTUBLI) U TUMOBbLIE

(knaccmdunumpoBaHHbIE 0OBEKTHI).
MpuMUTMBBLI MOTYT BbITb:

e TOYeYHble (MMKTOrpaMMbl UK KCUMBOSbI»);
e TEKCTOBbIE;
e JIMHEWHbIE (TMHUW, NOSITNHUN);

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OBEKTbI ONUCbIBAOTCA B OMONMOTEKe TUNOB 0OBbEKToB. Kaxabin Tun
ONUCbIBaET MOLLAAHON, NMMHENHBLIA UM CUMBOJSIbHBLIA TUMOBOW rpadonyecknin obbekT, umeeT

Nnonb3oBaTeNbCKOE Ha3BaHME U MOXET OblTb CBS3aH C COOCTBEHHOW cemMaHTuveckon Gasomn
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AaHHbIX.

Kaxgbih MmN oObekta MOXET WMETb HEeCKOSbKO pexnmoB, KOTOpble WMEKT
nornb3oBaTtesibCkoe Ha3BaHWe, W 3adaloT pasrindHble cnocobbl OTO6pa)KeHVIﬂ AJaHHOro

TUNOBOro ObbekTa.
TunoBble 06beKTbI MOTyT BbITb:

e TOYeYHble (MMKTOrPaMMbl UK KCUMBOSTbI»);
e JIMHEWHbIE (TMHUW, NOSNITNHUN);

e nrowaaHble (KOHTYPbI, MOMMKOHTYPbI).

ATpUOYTUBHbIE UM CEMaHTUYeCKNe OaHHble BEKTOPHOMO CrOsi XPaHSITCA BO BHELUHEM
MCTOYHUKE AaHHbIX M MOAKIHYAOTCS K CrOK Yepes3 COOCTBEHHLIN onucaTtenb 6a3bl AaHHbIX. K
OLIHOMY CIOK0 MOXET ObITb MOAKMOYEHO NONEPEMEHHO NPOM3BOSIBHOE YMCIIO CEMaHTUYECKNX
6a3 gaHHbIX. [MpuMUTUBBLI NONb3ytOTCA 0bLen cemMaHTudeckon 6a3on AaHHbIX, TUMOBbIE
00BbEKTbI - CODCTBEHHOW A8 KaXKOoro Tuna (ogHako Ans pasHbIX TUMOB MOXHO MOAKMYUTL

OfHY U1 Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM cnoem MoXeT ObiTb NMMBO OTAENbHbIA PacTPOBLIN OOBLEKT, NMOO rpynna
pacTpoBbIX 06BHEKTOB. PacTpoBas rpynna MOXeT cogepxaTb NPOU3BOSIbHOE YMCHO PacTPOBbIX
OOBbEKTOB MM BMOXEHHbIX PacTpoBbIX rpynn. Yncno pacTtpoB B Croe OrpaHWYeHo nullb

ONCKOBbIM MPOCTPaHCTBOM (ZU|U cnpaBnaeTcsa C nofieM N3 HECKOJbKUX TbICAY paCTpOB).

MopoepxmBaemsble hopmaTbl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucremamm KoopgMHatr M Kaprorpadpumueckumm

nMpoeKumnamm

padmyeckme p[aHHble MOIYT XPaHUTbCA B PasfUYHbIX CUCTEMaxX KoopauHaTt u

OTO6pa)KaTbCFI B Pa3fMiNM4HbIX MPOEKUNAX TpexmepHon NOBEPXHOCTU 3emMnu Ha NNocKOCTb.

Cuctema npeanaraeT HaGop npedonpedeneHHbIX cucteM koopavHat. Kpome Toro
nonb3oBaTeNlb MOXET 3a[aTb CBOK CUCTEMY KOOPAMHAT C MHAMBMAOYalbHLIMU NapameTpaMu

ANa noaaepKMBaeMbIX CUCTEMON MPOEKLNNA.
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B yacTHOoCTM 3Ta BO3MOXHOCTb MO3BOMST, MPU M3BECTHbIX MNapameTpax (Krouvax
nepexona), NPVBA3bIBaTh AaHHbIE, XPaHSALLMECS B MECTHOW CUCTEME KOOpAMHAT, K OAHOW U3

rnobarnbHbIX CUCTEM KoopauHar.

[1aHHbIE MOXHO nepenpoeunpoBaTb 13 O[HOWM CUCTEMBI KOopAuMHAaT B ApYyryto.

3.31.3 OpraHmsaumsa CeMaHTU4YeCKUX AaHHbIX

CemaHTM4yeckme pJaHHble MOAKMIYAaTCA K CroK U3 BHELWHUX UcTodHukoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) nnn ActiveX Data Objects

(ADO) yepes onuncartenu 6a3 AaHHbIX.
Mony4aTb faHHbIE MOXHO U3:

e Tabnuuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e apyrue ncrodHmkn ODBC unun ADO.

Umnopm/akcnopm OaHHbIX
Bo3MoykeH MMNOPT/3KCNOPT AaHHLIX B cneaytowme dopMarthbl:

¢ Maplinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e OkcrnopT kapTbl (Windows Bitmap (BMP));

e JkcrnopT cemaHTudeckux aanHHbIX (Microsoft Excel, HTML, TekctoBbI dhopmar).

3.3.14 MpepcraBneHue paHHbIX Ha KapTe

KapTta mMoxeT cogepaTb NMPOM3BOSIbHOE YMCIIO rpaddnyeckmMx CroeB - OOHU U Te e
rpadomyeckme crnoum MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pasHbIMU HACTPOWKaMu
oTobpaxeHusl. Kapta uMeeT BO3MOXHOCTb 3afaHusi MOb30BaTENbCKOro UMeHM, LBeTa hoHa

N MacLUTabHON CeTKW.
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[aHHble, XpaHAWMXCA B pasHbIX CUCTEMAaX KOOpAMHAT, MOXHO OTOGpaxaTb Ha OOHOM
KapTe, B OQHOW M3 KapTorpaduyecknx npoekumin. MNpyn aToM nepecyeT koopauHat (ecrnv OH
TpebyeTcs) n3 ogHOro gatyma B ApPYrov U U3 O4HOW MPOeKuMn B OpYryro Npou3BOAUTCH Npu

oTOBpaxeHun "Ha nety".

MpUMUTMBBI MOTYT MMETb MHAMBUAYamNbHbIE CTUIN OTOBPaXXeHWs (UBET, CTUMb, TOMLLMHA
NMHWIA; UBET M CTWUMb 3anMBKK; MUKTOrpamma; copmar Tekcta). TunoBble OObEKTbl MMET
CTUIb B 3aBUCUMOCTU OT pexmmMa (COCTOSIHWS), KOTOPbIA onpeaensieTca B Gubnmotekn Tmnos
o6bekToB crod. CTunbe NPUMUTUBOB MOXET NEPEONpPeaenaTb KapTon - Ans BCeX NPUMUTUBOB

MOXXHO NMPpUHyONUTESIbHO 3adaTb OAUNH CTUTb.

CTnnb OOGBLEKTOB MOXHO MEHSITb C MOMOLUBI0 TeMaTU4ecKkux packpacok. Mpyu atom

pacKpacka MOXeT ObITb CO3a4aHa No CeMaHTUYECKUM OaHHbIM UK nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOAUTL ANt BCEX OOBLEKTOB CrOsi HagmnmMcu unm Gupku. TekcTt
HaanMcKu MOXeT BpaTbCsl U3 CemaHTM4Yeckon Gasbl AaHHbIX. TEKCT HaAnMCU Takke MOXET
nepeonpeaensitbCs MNPOrpamMMHO. BUpKM reHepupytoTcsi aBTOMaTUYeCcku, HO MOryT MOTOM

paccTaBnsATLCS NONb30BaTENIEM B HY>KHOE PaCroNioXXeHNE U B HY)KHOW OpUeHTaLMN.

,D,J'IFI 6bICTpOFO nepemMmelieHnda B Hy>KHO€ MeCTO KapTbl MOXHO yCTaHaBIIMBaTb 3aKiaaKu.

3aknagka Ha TOYKY Ha MeCTHOCTU C onpenesieHHbIM mMacLutadbom OTO6pa)KeHI/IFI.

KapTy MOXHO nevyaTtaTtb C pas3nuyHbIMK ONUMSIMK (Ha O4HOW CTPaHMLE UMM HECKOSbKMX
CTpaHuuax, B 3aJaHHOM MacliTabe unu BnmMcaB B 3aaHHble rabaputbl, HA CTpaHUUax ans

nocneayoLLEn CKIEeNKM n T.4.).

3.3.1.5 OpraHmsaumsa Kapr

MveeTcss BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObeauHEHHble obLen
TemaTtukon. COBOKYNHOCTb KapT, 06beaMHEHHbLIX OOLLMM NOMb30BaTENBCKUM UMEHEM U, €CIN
TpebyeTcs, HabopOM MEPaAPXMYECKMX CBA3EM MEXaOy 3TUMKU KapTamu, npeacraBnsieT cobou

NPOEKT.

B pamkax npoekta kapTbl MOXHO CBSA3blBaTb MEXAy COOOM C MOMOLLBIO MMNEPCCHISIOK.
'Mnepcchbinka onpegensieTca OT obbekta B OQHOM KapTe K APYronM KapTe C yKasaHWeMm

MeCTOpacronoXeHus 1 macwwtaba.
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3.3.1.6 PepaktupoBaHue o6bekToB

ans penakTnpoBaHunA U BBOOaA o6bekToB npeaycMoOTpPEeHbI:

e BO3MOXXHOCTV BBOAA W PEAAKTUPOBAHWS:
— BBO[ C 3KpaHa MbILLKOW
— BBOf, NO KOOpAMHATaM C KnasmaTypbl
— TpaccupoBKa fNHUIN
— aBTO3aMblKaHWe KOHTYpOB
— BbIpe3ka/konmpoBaHue/BCTaBka - ybnmpoBaHme
— MoBOpPOT 06beKTa.
e oriepaumun oTMeHbl/Bo3Bpata aevnctemsa (Undo / Redo).
e pefakTMpoBaHue rpynnbl OOBHEKTOB:
— yQaneHuve - nepemeLLeHve;
— pybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHe/BCTaBka.
e peaaKkTMpOBaHMeE 3rieMEHTOB ObbeKTa:
— rnepemeLlleHve/yganeHne/BcTaBka y3nos;
— nepemeLlleHne/yganenne pebep;
— pasbueHne y4acTka CUMBOSTbHbIM OOBHEKTOM.

e TpaHcdopMauus.

3.3.1.7 BekTopHble OoBeprierMHbie onepauum

OBepnen - onepauus HanoXxeHUst Apyr Ha gpyra Asyx unu 6onee cnoes, B pesynbTarte
KoTopo  obpasyeTca  OAMH  MPOU3BOLHbLIA  CMOW,  CoAepXalwun  KOMMO3ULMIo
NPOCTPAHCTBEHHbIX OOBHLEKTOB MCXOAHLIX CrOEB, TOMOSIOMMIO 3TON KOMMO3NLMKM U aTpubyThl,

ap1METNYECKN UK NOTMYECKN NPOU3BOAHbBIE OT 3HAYEHWIN aTPUBYTOB MCXOAHBLIX OOHLEKTOB.
MoaaepxuBatoTcs creaytoLLmne BEKTOPHbIE OBEprieiHbIe onepaumm:

e 0b6beanHeHne 06bEKTOB C HacneoBaHeM ID (YHUKanbHOro naeHTudmkaTopa);
e pasbeanHeHNe OOBHEKTOB;
e pasgerieHne ogHoro obbekTa rpynno 06 HLEKTOB;

e Bblpe3ka 13 ogHoro obbekTa obnacTu rpynmnbl OO LEKTOB;
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e OTpe3aHne obbeKTa BHE 0bnacTu rpynmnbl pyrnx 06 bEKTOB;
e y3rI0BaHME;
e OydepHbie 30Hbl;

e OCTPOEHME KOHTYPOB MO CeTM.

3.3.1.8 KoppekTtupoeka pactpos

B cucrteme peanusoBaHa KOpPpPEKTUpOBKA pacTpoBbiX ansioB, coaepXxalimx
CKaHMPOBAHHYKO C [MIaHLWETOB TOMOOCHOBY. KOppekTMpoBKa WCKaXXEHUM CKaHWPOBaHUSA
NPOM3BOANTCS MO TOYKaM pacTpa, KOOpAuHaTbl KOTOPbIX M3BECTHbl. Kak MUHUMYM LOIDKHbI
ObITb M3BECTHbI YEThIPE TOYKM, ONpeaenstoLLme yribl nraHweTa.

Mpouenypa KOPPEKTUPOBKM CO3OAET HOBbIN PacTp, Yribl KOTOPOro CoBNaaaroT C yrnamu

nradHweTa, T.e. npoueaypa KOppeKTUpPOBKU o6pe3aeT OTCKaHUpPOBaAHHbIE, HO NNLLHKWE, NONA.

3.3.1.9 MopenupoBaHue ceTem M TONOJIOrMYeCKMe 3agaum Ha ceTax

Hapsgy ¢ obbldHbIM gna TUIC  pasgeneHnem OOGBLEKTOB Ha KOHTYPbl, FlOMaHble,
KOMOWHMPOBAHHbIE KOHTYPbl, KOMOWHMPOBAHHbIE NOMaHble, Zulu noaaepXuBaeT JIMHENHO-

Y3J10BYHO TOMOJI0IMI0, YTO NO3BOJIAET MOAENMpoBaTb NHXEHEPHbIE CETU.

Hapsigy ¢ o6bl4HbIM anga TMC pasgeneHnem 00bEKTOB Ha KOHTYPbI, IOMaHble, CUMBOIbI,
Zulu nopoepXvBaeT  NIMHEWMHO-Y3MOBYO  TOMOSIOMMIO, YTO MO3BONSAET MoLenMpoBaTb
WHXXEHEPHbIE N Opyrne ceTu. Tononornyeckas ceteBasd MoLeNb NpeacTaenseT cobon rpad
CeT, y3namm KOTOPOro SIBASKOTCA TOYeYHble O6beKTbl (KonoAubl, UCTOYHWKK, 3a[BUXKKM,
PYOUNBHUKW, NepekpecTkn, notpebutenn mn T1.4.), a pebpamun rpada SBNSATCS JNIMHENHbIE

006bekTbI (kabenu, TpybonpoBoabl, yHacTKM AOPOXKHOM CETU N T.4.).

Toronornyecknin  pefakTtop co3jaeT  MmatemMaTMyeckylo  Mogenb rpadpa cetu
HernocpeaCTBEHHO B Mpouecce BBoAa (pucoBaHus) rpadpmyeckon MHdopmaumn. Mcnonbays
MOZESb CETU MOXHO peLlaTb psg TOMONOrMYecknx 3agad, NOUCK KpaTyanwero nyTu, aHanms
CBA3HOCTW, aHanu3 Korney, aHanu3 OTKIYEHWN, MOUCK OTKIIoYaloWmMX YCTPOUCTB U T.4.
MOXHO MEHATb COCTOSHUS OOBEKTOB (MEepPEKNoYeHMs) C NOcneayowmnM aBTOMaTUYECKUM
OBHOBMEHMEM COCTOSHUSI BCeW ceTu (HanpuMmep, BKIHOYEHME/BBIKITIOYEHNE  3a0BWDKKM

TpybonpoBoaa) BbIMOMHATL MOMCK  OTKMKOYAOLWMX  YCTPOUCTB  (hopMupoBaHMe crucka

00BbEKTOB, UMEHLLMX NPMU3HaAK «OTKITKO4HawLlee yCTpOIZCTBO», npn OTKIMKOYEHNUN KOTOPbIX
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BblOpaHHbIN OOBLEKT Takke NEpPeBOAUTCA B COCTOSIHUE «OTKIOYEH»), KpaTdanwmx nyTen
(HaxoauTb KpaTyanwmi NyTb NO CETU MeXay BblOpaHHbIMK y3riamMu C y4eTOM HanpasfieHUi
Yy4aCTKOB), CBsI3aHHbIX OOBEKTOB (HAXOOUTCA MHOXECTBO OOBLEKTOB CETWU, OOCTUKUMBIX U3
BblOpaHHOro yana ceTn, OOCTWKMMOCTb MOXET onpegenatbca 6e3 ydeta HanpasneHus
Yy4acCTKOB, C Y4ETOM WM MPOTMB HanNpaBfieHNsa y4acTKOB), UCKaTb BCE KOMbLa CEeTU, B KOTOPbIE

BXOASIT BCE BblOpaHHbIE OOBLEKTHI.

CeTb BBOAMTCA KaKk COBOKYMHOCTb TWMOBbIX TOYEYHbIX OOBLEKTOB, COEAUHEHHBLIX
TUNOBLIMW JIMHENHLIMA OOBLEKTAMM, UMEILLUMMM MPU3HAK  «yvacTok». WHdopmaums o
Tononorm hopmMmnpyeTcs aBTOMaTUYECKU - ECIN «MOTAHYTbY» 3a y3en Unn pebpo, cBsA3aHHbIe
0b6bekTbl Takke nepemelatoTcst. OB6bEKTbI CETM MOXKHO OTKPEnnsiTb U 3aHOBO MPUKPENnnsTb

APYT K APYry OOHUM ABMKEHNEM MbILLKW.

Mopgenb cetn Zulu gaBnsieTcs ocHOBOM Ansi paboTbl MOAOYNS pacyeToB WHXEHEPHbIX

ceten ZuluThermo.

3.4 MUHcTpymeHTanbHasa reouHcpopmaumoHHaa cucrema NC Zulu

Mogyne ZuluThermo nosBondeT cos3gaTb PacHETHYD MaTeMaTUYEeCKYd MOAENb CeTwu,
BbINOMHWTL  MacnopTM3aumio  CEeTM, W Ha OCHOBE CO34aHHOM MOAENW  pellatb
MH(POPMaLMOHHbIE 3adaun, 3adadn TOMOSIOMMYECKOro aHanmsa, W BbINOMNHATbL pPasfnyHble

TennornapaBrnmMyeckme pacyeThbl.

Pacquy noagnexart TYNUKOBblIE W KOJbLEBblE TErnjoBble CEeTUn, B TOM 4YuUCne C
NOBbICUTENNbHbIMA HaCOCHbIMW CTaHUnAaMn n apoccenmpyromnmmn yCTpOVICTBaMM,

pa6OTaI'OLLI,I/1€ OT OAHOro UM HeCKOJIbKNX NCTOYHUKOB.

Mporpamma npegycmaTpuBaeT TennornapaBinvyecknii pacdeT C MNpUCOeOuHEHMEM K
CEeTU MHAMBMAYanbHbIX TennoBbIX NyHKTOB (UTT1) n ueHTpanbHbiX TennoBbix nyHkToB (LITIT)

MO HECKOMNbKMM AECATKAMM CXEMHbIX PELLEHWI, MPUMEHSIEMbIX Ha TeppuTopun Poccun.

Pacuet cuctem tennocHabxeHust MoxxeT npon3BoanTbCA C y4ETOM yTEeYeK 13 TennoBomn
cetTn n cncrtem TGI'IJ'IOI'IOTpGGJ'IeHI/IFI, a TaKkKe TenroBblX NMOoTepb B pr60ﬂpOBOﬂaX TEennoBoun

ceTn.

Pacuet TennosbIx noTtepb BeOeTcd nmbo no HOPMaTMBHbIM MNOTEPAM, nmbo no

C*)aKTI/I‘-IeCKOMy COCTOAHUIO N30J14LNN.

Pac4yeTbl ZuluThermo moryT paboTaTb Kak B TECHOW MHTErpaumm ¢ reonHopmMalnoHHON
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cuctemon (B Buge mogyna pacwuvpenus TUC), Tak M B Buae OTAENbHOW OUBNMOTEKM

KOMIMOHEHTOB, KOTOPbIE NO3BOJIAIOT BbIMOJIHATL pac4eTbl N3 I'IpVIJ'IO)KGHVIVI nosib3oBaTesnen.

CocraB 3agau:

e [OCTPOEHUE pacyHETHOM MOAENN TEMIOBOW CETH;
e nacnopTusaunsa o6beKToB ceTu;

e Hanago4HbIN pacyeT TeNoBOW CeTH;

e OBEPOYHbIV pacyeT TEMMOBOW CETH;

e KOHCTPYKTOPCKUIW pacyeT TennoBown ceTu;

e pacyeT TpebyemMoin TemnepaTypbl Ha UCTOYHUKE;
e KOMMYyTaUMOHHbIE 3a4a4u;

e MOCTPOEHNE NbE3OMETPUYECKOIO rpadmka;

e pacyeT HOpMaTUBHbIX NMOTEPbL TEMNA Yepes3 NU30NALMIO.

3.4.1 MocTpoeHue pacueTHON Moaeriv TernJioBoM Cetu

Mpn pabote B reonHOPMaLMOHHOM CUCTEME CETb OO0CTaTOYMHO MPOCTO U BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKXW UK no koopauHatam. [lpu atom cpasy opmmpyeTcs
pacyeTHass mogernb. OcTtaeTca nuwb 3afaTb pacdeTHble napaMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMNMOJIHEHNA pacyeTa.

MaTemaTtnyeckas Mopenb CEeTU [AOfsi NPOBeAeHMs TennorMapaBiyYeckux pacyeToB
npeacTaensieT cobov rpad, roe Ayramu, COeauHSIIOWMUMK  Y3Mbl, SIBASKOTCS  Y4acTKu

TpybonpoBoaoB.

YyacTtok m3obpaxaeTcs OOHOW NUHMEN, HO MOXET O03Ha4yaTb HECKOSbKO COCTOSIHUA,

3aJaBaeMbIX pa3HbIMU peXMMaMn:

Pengm | ———te——  EBKIFOMEH

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

Pesama 4 OTEITFOYEH TI0 AR LFE

PVI(ZyHOK 3.2- VI306pa>|<eHMe HECKOJIbKMX COCTOAHMMN Yy4acTKOB, 3agaBaeMbiX pa3HbIMU peXxXxumam
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OTO BHELUHee npeacraBiieHne CeTu. I'Iepeu Ha4arioM pacyeTa BHeELLHee npeacraBrieHne
ceTn, B 3aBUCMMOCTU OT TUNOB N PEXMNMOB 3J1IEMEHTOB, COCTaBJIAOLLNX CETb, npeo6pa3yeTCﬂ

(koompyeTcsl) BO BHYTpeHHee NpeAcTaBneHne, No KoTopoMy M NPOBOAUTCS pacyerT.

rlpOCTbIM y35IOM B MOAEeSIN CHUTaeTCA nobon y3ell, 4bu CBOWCTBaA cheumanbHO He
OroBopeEHb.LI. npOCTOVI y3ell CIyXUT TOJbKO A5 coeAnHEeHUA y4aCTKOB. Taknmu y3namm and
Moaesin ABNAKTCA TEryioBble KamMmepbl, OTBETBJIEHUA, CMEHbl AMaMETPOB, CMEeHa Tuna

NPOKNagkn nnn tuna n3ondunm n T1.4.

Bo BHyTpeHHeVI KOOMPOBKE Takue y3ribl npespawarTcd B ABa y3iia, O4AuH B nogaroLuem
pr6OI'IpOBO,D,e, /:l,pyr0|7| B O6paTHOM. B kaxxgom y3ne MOXHO 3aAaTb CIiMB BOAbl U3 nodatroLero

n/vinn n3 obpatHoro TpybonpoBoaOs.

MoTpebutenb TEnnoBOM 3SHEPrMN  XapaKTePU3YeTCsl pacYeTHbIMM Harpyskamy Ha
CUCTEMY OTOMMEHUS!, CUCTEMY BEHTUNALMM W CUCTEMY T[OpPSMEro BOAOCHAGXKEHUS U
pacyeTHbIMKM TEMNepaTypamy Ha BXode, BbiXxode NoTpebuTens, U pacyeTHON TemnepaTypomn

BHYTPEHHEro BO3ayXxa.

B ogHonMHenMHoOM npeacTaBneHMM noTpebuternb - 3TO Y3N0BOM 3MEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TOSbKO C OAHUM Y4aCTKOM.

BHyTpeHHAsT kogupoBKa noTpebutens CywecTBEeHHO 3aBUCUT OT €ero  CXembl
npucoeavHeHns K TennoBoM ceTn. Cxembl MOryT ObiTb 3MneBaTOpHble, C HACOCHbIM
CMeLLUeHNeM, C HE3aBUCUMbIM MPUCOEAMHEHMEM, C OTKPbITLIM UMK 3aKpbITbiM OTOOPOM BOAbI
Ha BC, c perynatopamu TemnepaTypbl, OTONMEHUS, pacxoda U T.4. Ha gaHHbIA MOMEHT B

pacnopaXXeHnn norb3oBaTenA 35 cxem npuncoeanHeHunsA n0Tpe6V|Tene|7|.

Ecnun B 30aHMM HECKOMBbKO Y3IOB BBOAA, TO OOGBHEKTOM «MOTPEOUTENb» MOXHO OnMcaTb
KaXabli BBOA. B Toxe Bpemsi Kak OAuH MOTpeduTenb MOXHO OonucaTh Lenblid KBapTan Unm

3aB0OA, 3a4aB 4N Takoro noTpedbuTtens 0600LWEeHHbIE TENOBbLIE HArPy3Ku.

O600WeHHbIN NoTpebutenb - 9TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmvbo

I'IOTpe6J'IF|eMbIM pacxoaom, nnbo pacxon o6ycn03neH 3a[aHHbIM COMNMpOTUBNEHNEM Y3ra.

Takon o6bekT yaobHO Mcnonb3oBaTbh, KOrda BO3HMKAET HeoOXoaMMOCTb paccumTaTb
rmapaBnuky cetm 6e3 mHoOpMauum O TEMNOBbIX Harpyskax W KOHKPETHbIX CXemax
npucoeavHeHns notpebutenen Kk TennoBol ceTn. Hanpumep, npyu pacyete marmcTpanbHbIX
ceTen MHdopmaumm O KBapTarbHbIX CETSIX MOXET He ObiTb, @ Anst OLEHKN NoTepb Hanopa B
MarMcTpansx [[OoCTaTovHO 3agaTb 0600uweHHble pacxodbl B TOYKax MPUCOEAVMHEHMS

KBapTarioB K MarnMcTpanbHOn ceTu.
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B ogHonuHenHom nsobpaxeHnn He TpebyeTtcs nogkntodatb 0600LEeHHbIM NOTpeduTenb
Ha OTAenbHOM OTBOASLLEM Yy4acTKe, Kak B Criydae npocTtoro notpebutensa. To ectb B 3TOT
y3ern MOXeT BXOAUTb U/Mnn BbIXOAUTb NIOB0E KONMYECTBO Y4aCTKOB. OTO NO3BOMSET ObICTPO 1

y,EI,O6HO, C MUHMMalIbHbIM KOJTM4ECTBOM UCXOOHbIX AaHHbIX.

I
|

METOUHMK OGoGIWEeHHbIe NOTReGHTENH

PucyHok 3.3 - O6006LeHHbIN noTpebutennb

LUTM - 310 y3en AOMOMHUTENBHOIO perynvpoBaHUa W pacnpenesieHnss TennoBon
aHeprun. Hanunume Takoro ysna nogpasyMeBaeT, YTO 3a HUM HaxoauTcs TYNUKoOBas CeTb, C
nHameuayanbHeiMy notpedutenammn. B LITIT moxeT BXoauTb TONbKO OAMH Y4aCTOK U TONbKO
OMH Y4aCTOK MOXET BbIXOAUTb. [puyemM BXOAAWMA y4acToK NaeT Co CTOPOHbLI MarnucTpanu, a
BbIXOOSALWMA Y4aCTOK BedeT K KOHeYHbIM noTpebutenam. BHyTpeHHsas koguposka LTI
3aBUCUT OT €ro CXeMbl NMPUCOEOUHEHUSI K TENnoBON CETU. OTO MOXET ObiTb FpynnoBon
aneBaTop, rpynnoBOM HAaCOC CMELLEHUS, HE3aBMCUMOE MOOKIMIOYEHNE TPYNMbl NOTpedbuTenen,
bovnepbl Ha TBC n T1.40. Ha gaHHbIM MOMEHT B pacropsbkeHun nonb3oBatenst 29 cxem

npucoeamHenns LITT1.

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

Mepembldka NO3BONSIET CMOAENUPOBATb YYacCTOK, COEAMHAKLWMA MNOAAWMA U
obpaTHbIn TpybonpoBoabl. B 3TOT y3en MOXET BXOAUTb U/WINK BbIXOAUTb Mob0e KONmM4ecTBo

Y4aCTKOB.
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PucyHok 3.5 — lNepembiuka

Tak kak nepemMblyka B OOHONMHEMHOM W3006paXkeHuV npeacTaBreHa ya3nom, To Ans
MOJENUPOBaHNA COEOUHEHMST MeXay noAarolmM TpyoonpoBOoAOM OOHOMO YyyacTka U
obpaTHbIM TPYOONPOBOAOM APYroro y4acTka OAHOrO 3NIEMEHTa «MNepeMblyka» HeAoCTaTOYHO.

lMoHagobATCA elle ABa yvacTKa: O4MH TOMbKO NoAaoLLMK, APYrom - TOSbKO O6paTHbIN.

PucyHok 3.6 - CoeguHeHue mexay noaaromm Tpy6onpoBoAOM O4HOIO y4acTka U 06paTHbIM TPyGONpoBOAOM
ApYyroro yyactka

HacocHas ctaHuusa B OOHONMMHENHOM M300paXKeHnn NpeacTaBnsAeTcsl OgHMM y3nom. B
3aBMCUMOCTM OT TabnM4yHbIX MapaMeTpPOB 3TOr0 Yy3ra HAcoC MOXET ObITb YCTaAHOBMEH Ha
nogatowemM unn obpaTtHoM Tpybonposoae, NMbo Ha obomx TpybonpoBoaax OLHOBPEMEHHO.
[nsi 3agaHna HanpaBneHnst 4eNCTBUSA Hacoca B TOT y3es TOMbKO OAMH Y4acToK 0b6s3aTensHO

JOJMKeH BXOAUTb 1 TOJTIbKO OAUH YH4aCTOK OOJTDKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuus
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Hacoc moxHO mogenvpoBaTb AByMs cnocobamu: nubo Kak maeanbHOe YCTPOWCTBO,
KOTOpOE U3MEHSIET JaBneHne B TpybonpoBoae Ha 3a4aHHy0 BENMUYUHY, NMOO Kak YCTPOMCTRO,

paboTatoLLee C y4ETOM pearnbHO HarnopHO-PaCcXoAHOWM XapaKTepPUCTMKN KOHKPETHOTO Hacoca.

B nepBom crnyyae npocTo 3agaeTcsi 3HaYeHVe Haropa Hacoca Ha mnofatolem uunm
obpaTHom Tpybonposoae. Ecnv 3HaueHre Hanopa Ha 0oHOM M3 TPYOONPOBOAOB PaBHO HYJIHO,
TO Hacoc Ha 3Tom TpybonpoBoae oTcyTcTByeT. Ecnm 3HayeHne Hanopa oTpuuaTensHo, TO 3TO

03Ha4aeT, YTO HacoC paboTaeT HABCTPEYY BXOASILLEMY B HETO Y4acTKy.

H=10#x H=-10n
H=-10n H=10n
=
an| [ | A [ —
4 I ! 30 e ——
30 | —— 4 I |
o 20
20
107 10
0| ekl el 0N | el Ml

PucyHok 3.8 - Nbe3omeTtpuyeckue rpachmkm

Ha pucyHke BUOHO, Kak pasnuyHble HanpaBneHUsl y4acTKoOB, BXOAALLMX U BbIXOAALLMX U3
Hacoca B COYETaHUM C pasHbiMM 3HaKaMu Haropa, BMUSIOT Ha pesynbTaT pacyeTa,

OTOOpPaXKeHHbIN Ha NMbE30OMETPUYECKMX rpadhmKax.

Korga 3agaetcsa TOMbKO 3HadeHue Hamnopa Ha Hacoce, OHO OCTaeTCA HEU3MEHHbIM He

3aBMCMMO OT npoxogsALlero 4epes3 HacocC pacxoaa.

Ecnn mopgennpoBatb paboTty Hacoca ¢ ydetom ero QH xapakrtepuctuku, To crieqyeT

3aaTb pacxodbl M Hanopbl Ha rpaHMLax pabo4ven 3oHbI Hacoca.
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Hmax —

Hmin ‘\

Gmin (aha s

PucyHok 3.9 - HanopHo-pacxoaHas xapakTepMcTuka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpeaensietTcs napabona ¢ MakcMMyMOM Ha OCW AaBfieHUN,
Mo KOTOpow pacyeT v ByaeT onpeaensaTb Harnop Hacoca B 3aBUCMMOCTM OT pacxoda. Cnegyet
OTMETUTb, YTO XapaKTepuUCTWKa, 3aJaBaemasi Takum o6pa3oM, MOXET OTiM4aTbCa OT
peanbHOW XapaKTEPUCTUKM Hacoca, HO B npegenax paboden obnactn obe xapakTepuCTUKn

npakTn4eck coBrnagatot.

,D,J'IFI ornncaHnAa HeCKOJbKUX MapannernbHO pa6OTalOUJ,I/IX HaCcoCOB OOCTAaTO4YHO 3a4aTb UX
KOJIMHECTBO U pe3YIrbTUPYOLLAaA XapakKTepUucTuka 6y,qu onpepesieHa nMnpun pacyerte

ABTOMATU4ECKW.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactnm Hacoca GepyTca M3 CrpaBoOYHUKA U
BCerga NonoXWTENbHbI, TO HanpaeBreHve OEeVCTBMS TaKoro Hacoca OyaeT onpeaensTbes

TOJIbKO HanpasreHnemM BXxogdLlero B y3es ydacTka.

[poccenupytoLlimne ycTponcTea B O4HONMMHENHOM NPeACTaBnNeHnN ABNATCA y3rnamu, HO
BO BHYTPEHHEWN KOOMPOBKE - 3TO AOMNOMHUTENbHbIE YYaCTKN C MOCTOAHHBIM UM NepeMEHHbIM
conpoTmeneHvem. B gpoccenvpyrowmin y3en obsisatenbHO OOMKEH BXOAWUTb TOMbKO OAWH

Y4acCTOK, U TOJIbKO OAUH y4aCTOK 13 y3I1a OOJTKEH BbIXOOUTb.

Ha nogawuwen npySonpofoge Sreg

o 2 L o
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PucyHok 3.10 - Aipoccenupylowme yCTPOncTBa
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C TOuYkM 3peHusa mogenu AapoccernbHasa wanba 310 (PUKCMPOBAHHOE COMPOTUBIIEHME,

onpeaensieMoe AMameTpOM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAdatoLLeM, Tak U

Ha obpaTHom Tpybonposode. Tak Kak 3TO HeperynMpyeMoe COMpOTUBMEHWE, TO BeNvyMHa

racvMoro Lanboii Harnopa 3aBUCKT OT KBagpaTa, NPOXOASLLEro Yepes Lwarby pacxona.

Ha pUCyHKe BUOHO, KaK MEHAKTCA MNoTepn Ha Lwanbe, yCTaHOBJ'IeHHOIZ Ha nogaroLiem

Tpy6onpoBoae, Npy yBenMYeHUn pacxoda Yepes Hee B [Ba pasa.
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Perynatop pfnasnenua

- YCTPOMCTBO C MNEPEeMEHHbIM COMPOTMBIIEHUEM,

G=12_.5
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PucyHok 3.11 - ipoccenbHas wanba

KoTopoe

Nno3BOJIdEeT nogaepXxmBaTtb 3agaHHOE OAaBlieHNe B pr6OI'IpOBOD,e B onpeaeneHHomMm gnana3oHe

M3MEeHEeHUA pacxoaa. PerynﬂTop AaBreHna MOXET yCTaHaBJIMBaTbCA KaK Ha nodarolem, Tak n

Ha obpaTHOM TpybGonpoBoae.
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PucyHok 3.12 - Perynsitop naBneHus
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Ha pucyHke nokasaHo, YTO MpV YBENWYEHWM B [Ba pasa pacxoda 4Yepes3 perynstop,
YCTa@HOBIEHHbIN B 0OpaTHOM TpyGonpoBoAe, OaBMEHWe B pPerynMpyeMoM Yyane OcCTaeTcs

NOCTOAHHbIM.

BennunHa conpoTuBReHUs perynsitopa  MOXeT UW3MEeHsTbCs B npedenax ot
GECKOHEYHOCTN [0 COMPOTUBIIEHMST MOMHOCTLIO OTKPbITOro perynsatopa. Ecnu ycnosus
paboTbl CETU 3aCTaBMSAOT PErYNSTOP MOMHOCTLIO OTKPbITLCH, TO OH HAaYMHaEeT paboTaTb Kak

HeperynupyemMbli 4pOCCeNnVUPYIOLLMIA y3en.

PaboTta perynatopa pacnofiaraemoro Haropa aHarnorn4yHa pa60Te peryndaropa
AaBlieHuA, TOJNIbKO B 3TOM Cllydae pPeryrndatop CrapaeTcCd AepiKaTb NOCTOSAHHOM 3afjaHHYHO

BEMUYMHY pacriofiaraeMoro Haropa.

Perynatop pacxofa - 9T0 y3en C NepeMeHHbIM COMPOTUBNEHNEM, KOTOPOE MO3BONAET

noaaep>XXmBatb NOCTOAHHbIM 3ajlaHHOE 3Ha4YeHNE NpoxoadaLero Yepes perynaTtop pacxoga.

Perynatop MOXHO YyCTaHaBnMBaTb KakK Ha noJatwllem, Tak M Ha obpaTHOM
Tpy6onposoage. K pabote perynatopa pacxoda MOXHO OTHECTM BCE cCKasaHHoe Mpo

perynsitopbl AaBneHus.

3.4.2 HanapouyHbIX pac4yeTr TensioBom cetm

Llenbto HanmagoyHoro pacuyeta siBnisieTcsl obecneveHne noTpebuteneit pacyeTHbIM
KONMYeCTBOM BOAbl W TEMNMOBOW 3Heprun. B pesynbTaTe pacuyeTta ocyllecTBnsieTcs noadop
3MNeBaTopoB M WX COMer, NPOM3BOAMTCS pacyeT CMECUTENbHbIX W APOCCENUPYHLLMX
YCTPOWCTB, OnpenensieTcss KOnM4YecTBO M MECTO YCTaHOBKM [ApoccenbHbiX Lwanb. Pacuet
MOXET NPOM3BOAUTLCS MNPV M3BECTHOM pacrorniaraéMoM Harope Ha WCTOYHUKE U ero

aBTOMaTU4eCkOM no,u,6ope B Clly4ae, eCln 3ajaHHOro Harnopa He goCTaTO4HO.

B pesynbTate pacyeTa onpenensioTcs pacxodbl M MOTepu Harnopa B Tpybonposoaax,
Hamopbl B y3rax ceTh, B TOM YMCIe pacrofiaraemble Hamnopbl y notpebutenei, Temnepartypa
TENNoHoCcUTENs B y3nax cetu (Mpy y4eTe TENMOBbIX NOTEPb), BENMYMHA U30LITOYHOrO Harnopa

\ n0Tpe6|/|Tene|71, TemMnepartypa BHyTpeHHEro Bo3ayxa.

[poccenupoBaHne WM30bLITOYHBIX HAMOpPoB Ha abOHEHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLbIO  COMen 3reBaTtopoB M ApoccenbHbiX Wwanb. [poccenbHble wanbbl nepea
aboOHEHTCKMMN BBOAAMM YCTaHaBMMBAKTCA aBTOMaTUYECKM Ha Mnogaroliem, obpaTtHOM wnu

oboux TpyGonpoBodax B 3aBUCMMOCTU OT HEOOXOAMMOro ANsi CUCTEMbI MAPaBMNYECKOrO
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pexuma. Mpn paboTe HECKONbKMX MCTOYHWKOB HA OAHY CeTb OnpeaensieTcs pacrpeaeneHve
BOAbl U TENIOBOV 3HEPTMN MeXAY UCTOYHMKamMK. [MoasoauTcst 6anaHc no BoAe M OTMyLEHHOM
TENIIOBOW 3Heprve Mexay UCTOYHMKOM U noTpebutensmu. Onpepenstotcs notpebutenu u
COOTBETCTBYIOLUMIN MM WCTOYHWUK, OT KOTOPOrO [AaHHble MoTpebutenu nonyyarT Boay W

TenoBYH SHEPIAIO.

3.4.3 MoBepouHbLIN pacuyeT TenJsioBoM cetm

Llensto noBepovHOro pacyeTa sBNsieTcs onpegeneHve ¢akTUY4ecknx pacxodoB
TENNOHOCUTENSI Ha Yy4yacTkax TennoBOW CETU M Yy NoTpebutenen, a Takke KONMYecTBe
TEMMOBON 3HepPruM Mony4YaeMon noTpedbuternem npu 3adaHHOW TemnepaTtype Boabl B

nogatoLem Tpybonposoae 1 pacrnonaraeMoMm Harnope Ha UCTOYHUKE.

Co3gaHHaa MaTematudeckasl WMUTaUMOHHasi MOAENb CUCTEeMbl TennocHabXeHus,
cnyxatllasi Ans peweHnst NOBEPOYHOM 3a4ayn, NO3BOSSET aHANM3MPOBaTb MMOPABINYECKUNA 1
TENNOBON pexuM paboTbl CUCTEMbI, @ Takke MPOrHO3MPOoBaTb W3MEHEHWE TemnepaTypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenen. PacyeTbl MOryT NpoOBOAUTLCS MpU  PasfMYHbIX
MCXOOHbIX AaHHbIX, B TOM Y/Cne aBapUMHbIX CUTYaUMsIX, HanpyUMep, OTKIOYEHUN OTAENbHbIX
y4acTKOB TEMMOBOW CETW, Nepedayn Boabl U TEMMOBOW 3HEPIMM OT OAHOMO WUCTOYHMKA K

LPYroMy no ogHOMy 13 Tpy6onpoBOAOB U T.A4.

B pesynbTate pacyeTa onpeensitoTcs pacxodbl M MoTepu Haropa B TpybonpoBoaax,
Hanopbl B y3rax ceTh, B TOM Y1CIe pacrosiaraeMble Hanopbl y noTpebuTenei, Temnepatypa
TENMoHoCUTENs B Yy3nax ceTu (Mpu ydeTe TennoBbiX MOTEpb), TemnepaTypbl BHYTPEHHEro
BO3ayxa Yy noTpebutenen, pacxodbl U TeMnepaTypbl BOAbl Ha BXOAE W BbIXOAE B KaXayto
cuctemy Tennonotpebnenus. [pu paboTe HEeCKoNMbKMX WCTOYHMKOB Ha OAHYy CeTb
onpepensieTcs pacnpeaeneHne Boabl U TENMOBOW SHEPrMM MeXAy UCTOYHMKamu. MNMoasoauTtcs
GanaHc no Bode W OTMYLLEHHOW TEMnOBOW 3HEPrMer Mexay UCTOYHUKOM M MoTpedutensmu.
OnpegenstoTca MOTPEOUTENM U COOTBETCTBYIOLLMA MM MCTOYHMK, OT KOTOPOrO [AaHHble

noTpebuTeny nony4yaroT BoAy U TEMNMOBY 3HEPTUIO.

344 KOHCTpYKTOpPCKMM pac4eT TenJsioBoM Cetm

Llenblo KOHCTPYKTOPCKOrO pacyeTa SIBNSeTCA onpeaeneHne auameTpoB TpyGonpoBoaoB

TyI'II/IKOBOIZ N KONbLIEBOW TEMSOBOM CETU npun nponycke no HMM pacyHeTHbIX pacxodoB Mpu
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3agaHHOM (N1 HEM3BECTHOM) pacrnosiaraeMoM Harnope Ha UCTOYHUKE.

[aHHas 3agaya MoxeT ObITb MCMoNb30BaHa Npy Bblaaye paspeLlueHnst Ha NoAKIYeHne
noTpebutenen K TENMOBON CETH, TaK Kak B Ka4eCTBE MCTOYMHMKA MOXET BbICTynaTb ntobon
y3€ern cucTeMbl TEMNOCHAGXeHNs, HanpuMep TennoBasi kamepa. [ns 6onee rmMbKoro peLleHust
[JaHHOM 3adayv NpedycMOTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTU ABMPKEHWUSI BOAbl MO
y4acTkaMm TEMNsIoBOWM CETM, YTO NPUBOAUT K M3MEHEHMIO AMaMeTpoB TpybonpoBoaa, a 3HauuT u

pacnoniaraemMoro Harnopa B TOYKe NnogKrito4eHnA.

B pesynbtate pacyeTta onpedensitoTcs AvameTpbl TPyOONpoBOAOB TEMNOBOW CETH,
pacnonaraembiii Hamop B TOYKE MOAKMIOYEHUs!, pacxodbl, MOTepM Harmopa W CKOPOCTM

OBWXEHNA BOObl HA y4aCTKax CETU, pacnojiaraeémMble Hanopbl Ha I'IOTpe6I/ITeJ'IF|X.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UCTOUHUKE

LleJ'IbI-O 3afjavn 4dBndeTca onpepeneHne MnHmmasribHo Heobxoammon TeMnepartypbl
TENnOHOCUTENS Ha BbIXOAE M3 UCTOYHMKA Ans obecneveHus Yy 3aaHHOro n0Tpe6|/|Ten$|

Temneparypbl BHyTPEHHETO BO3lyXa HE HUPKE pac4eTHOM.

3.4.6 KommyTaumoHHble 3apaum

AHanM3 OTKMIOYEHUN, NEepPeKnioYeHnn, MNOoUCK Onvxkanwen 3anopHOM apmatypbl,

OTKIIHOYatoLLEN Y4aCTOK OT UCTOYHUKOB, UJN NMOJIHOCTbLIO VI3OJ'II/IpyIOLU,el7I y4aCToOK U T.4.

3.4.7 Mbe3omerpuueckun rpacpmk

Llensto nocTpoeHus Nbe3oMeTpUYeckoro rpacduka sIBNsieTCs HarnsigHas MnnocTpaums

pe3ynbTaToB rmapasriiM4eCcKoro pacyeTa (Hana,u,quoro, NnoBepOYHOro, KOHCprKTOpCKOFO).

OTO OCHOBHOMW aHanNUTUYECKUN MHCTPYMEHT crieupuanncTa rno ruapaBnnyeckum pacyetam
TennoBblX ceTen. Nbe3omeTp npeactaBnsieT cobon rpacouyeckMn LOKYMEHT, Ha KOTOPOM
N300paxkeHbl NMMHUN OaBMNEHUA B Nofatolien u obpaTHOM marmcTpansx TensoBOW ceTu, a
Takke npodunb penbeda MeCTHOCTM - BLOOMb ONpeaenieHHOro nNyTh, COeAMNHSIIOLLEro Mexay
cobon aBa NpPon3BOSbHLIX Y3Mna TENsI0BOM CETU MO Hepa3pbIBHOMY MOTOKY TensnoHocuTens. Ha

Nbe3oOMeTPN4EeCKOM Fpa(*)I/IKe HarmagHoO npenacrtaBlieHbl BCE€ OCHOBHbIE XapPaKTepUCTUKU
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pexunmMa, nonydyeHHble B pe3dynbTtate rmapabBiiM4eCcKoro pacyeTa, no Bcem ysnam n ydacrtkam
BOOJIb Bbl6paHHOI'0 nyTn: MaHOMETpU4eCKmne aaBrieHnA, noJiHble U yaeribHble NoTepu Hanopa
Ha y4acTKax TENMOBON  CeTH, pacnonaraemMmble OaBrieHnsa B 2 KaMepax, pacxodbl
TennoHocuTen4d, nepernagbl, co3daBaeMble Ha HACOCHbIX CTaHUUAX WU UCTOYHUKAX,

N30bITOYHbIE Hanopbl N T.A4.
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PucyHok 3.13 - Nbe3omeTpuryeckni rpacdvk

LiBeT 1 cTUnb NIMHUKW 3agaeTcs Nonb3oBaTeneMm.

B Tabnuue noa rpadvkoM BbIBOAATCA ONS KaXKOOro Yyana CeTU HavMMeHOBaHue,
reojesnyeckas OTMETKa, BbICOTa MOTPebUTens, Hamnopbl B MojaloleM U obpaTHOM
TpyGonpoBoaax, BenuyHa ApOCCEenMpyeMoro Harnopa Ha Lwabax y notpeéutenei, notepu
Hanopa Mo y4acTkaM TennoBoW CETU, CKOPOCTM ABWXEHUS BOAbI HA y4acTKax TENmoBOW CETU U

T.4. KonnyecTtso BbIBOAMMOW NOA rpadhmkom nHopMaLumn HacTpanBaeTcs rnosib3osBaTernem.

3.4.8 Pacuer HOpMaTUBHbLIX NOTEPb TEeNnna Yepes3 U3onAauvio

Llenbio gaHHOro pacyeta sBnNseTcA onpefeneHue HOPMaTMBHBLIX TEMMOBbIX NOTEpb
yepes usonsumio TpybonpoBoaoB. TensoBble NMOTepu OMNpeaensitoTcs CyMMapHO 3a rof C

pa3bmBkor no mecsuam. [NpocMoTpeTb pe3ynbTaThl pacyeTa MOXHO Kak CyMMapHO MO BCEW
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TENSIOBOM CEeTU, TaK U MO KaXaoMy OTAerbHO B3SATOMY WCTOMHWUKY TEMNSIOBOWM 3HEpPruv u
KaxxgoMmy LieHTpanbHomy TensioBoMy nyHkTy (LITT). PacyeT MoxeT ObiTb BbINOMHEH C Y4ETOM

NonpaBoYHbIX KO3MULIMEHTOB HA HOPMbI TEMIOBbLIX MOTEPD.

PesynbTaTbl BbINOSIHEHHBLIX pac4eToB MOXHO 3kcnopTuposaTb B MS Excel.

3.4.9 «PykoBopnctBo nonb3osarena NMC ZULU»

«PykosogcTtBo nons3osatensa 'MC ZULU» npeacraBneHa rno CCbifike Hbke

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

3.4.10 «PyxkoBoacrteo nonb3oBartena ZULU-THERMO»

«PykosogcTtBo none3oatens ZULU-THERMO» npeacTasneHa rno Cehbifike Huxe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 IJIEKTPOHHASA MOLENDb CYLLECTBYIOLLENA CUCTEMbDI
TEMNOCHABXEHMUA. O9TAMbI AKTYAJIU3ALLIUU

4.1 UndopmaumoHHo-rpacdhmueckoe onucaHme o6LEKTOB CUCTEeMbI

TennocHabxxeHusa

Ha ocHoBe cyluectBytoen OM nsa uenen ee aktyanusauum Obina cosgaHa MoaenbHas
B6asza —«ts 2021» («CyliecTBytollee MOMIOXKEHMEY), B KOTOPOM MNpoBOAMIachL BbiBEpPKA C
nocrieayoLwen KOPPEKTUPOBKON NHAOPMALMOHHO-TPAhUHECKOro  ONMCaHNst  CyLLECTBYIOLLIMX
06bEKTOB cncTEMbI TennocHabxeHns ropoga KemepoBo € y4eToM U3MEHEHWIA, MPOM30LLIEALLINX
3a nepwmog 2015 — 2020 rogos., no AaHHbIM 3akasudmka (6asa aboHeHTOB; 6a3bl TEMMOBbLIX CETEW;

CYTOYHblE BEOOMOCTMW).

B aK'I'yaJ'II/I3I/IpOBaHHOI7I 0ase AaHHbIX SJ'IeKTpOHHOﬁ Moaenn onvcaHbl 1 npu
HeobXxoaAMMOCTN AOOMOSTHEHbI (CKOppeKTMpOBaHbI) NnacrnopTHble XapakKTepUCTUKU BCEX TUMOB
00OBLEKTOB cuUCTEMbI TennocHabxeHusi. MNonHoTa 3anonHeHust 6asbl OaHHbIX MO napameTpam

3aBUCUT OT HaIlM4nA NCXOOHbIX AAHHbIX Y TEnMocHabXKatoLLMX KOMMaHWA.
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4.2 OTnapka n KanMbpoBKa 3NEeKTPOHHOU Moaenm

B paMKax JaHHOro atara ObISI BbINOMHEHDI:

e OTlagkKa pa6OTbI pacyeTHbIX MaTeMaTu4eCKmnx Mop,yneﬁ nyTem BbIABNEHNA

OLUMOOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOENM C Uenblo  [AOCTMXKEHWSI COOTBETCTBUSI pPacyeTHbIX
napameTpoB Mogeny hakTU4eCKUM napameTpam B OrnpeaenieHHbIX penepHbIX
y3rnax cuctembl TennocHabxeHuss (Mpu HanuuMn MHdopMaumm No pacxonam,
AaBreHnsiM Boabl B MNogalolmx M obpaTHblX TpybonpoBodax CUCTEMb

TennocHabXxeHus ona akTMYecKoro pexmma).

Ha oaTane oTnagkym anekTpoHHOMW Mogenu Obin MPOBEAeH aHanvMa MofHOThbl U

OOCTOBEPHOCTN BHECEHHbIX NCXOOHbLIX AaHHbIX.

KanubpoBka mogenu - npouecc uaeHTUpuKaumm u TOHKOW HACTpOMKM Habopos
MCXOOHbIX AaHHbIX Takmm obpasomMm, 4ToObl obecneynTb MakcumarbHoe npubnmxeHue
pes3ynbTaToB MMOPaBMYECKOrO pacdeTa K (akTUyeckum napamMeTpam B OnpedesieHHbIX
penepHbIX y3nax CUCTEMbl TennocHabxeHus. [Ansa opraHu3auum npouecca kanmbposkn OM
BblOMpatoTCs pernepHble Y3rbl B KaXXOOW U3 CUCTEM TENnoCHabXeHWs, TakMe Kak: BbIBOLHOW
KONMEKTOp Ha WCTOYHMKE W/MMM HaCOCHble CTaHuMu W/unuM TennoBble MNyHKTbl U npoyne
9MNeMeHTbl TEMMOBOW CEeTWU, MO KOTOPbIM WUMEKTCA akTUYeckue AaHHble MO pacxofam

TENSIOHOCUTENS N pacnofiaraeMbiM Harnopam 3a oTonuTenbHbIM nepuog 2020/2021 rr.

OaHnM n3 HesaMeHUMbIX MHCTPYMEHTOB MNpU KaJ'II/I6pOBKe FVID,pGBJ'II/I‘-IGCKOVI mMmoaenn
TEnmnoBow cetTn SABNAeTCA I'IbG3OM6TpI/I‘-I€CKMI?I Fpa(bMK, MOCKOJIbKY Fpa(*)l/l‘-leCKaﬂ
MHTEepnpeTauna rapasrimM4eckoro pexmma no3sondetr OA4HOBPEMEHHO Ka4deCTBEHHO U
KOJIN4eCTBEHHO OLIEHUTb MNonpaBKkn, KOTOpPblE HeobxoaMmMo BHECTU B pacyeTHyt0O mMoaesb,
yTobbl OHa Haubonee agekBaTHO noBTOpAINa "FI/I,EI,paBJ'IVI‘-IeCKOG nosegeHue" peaanoﬁ

TENNOBOW CETU B SKCryatauun.

Takke ONA BbINOMHEHUS KanMOPOBKM WCMONb30Banuncb pesynbTaTbl MMAPaBNYEcKUX
pacyeToB [OnA 3NEMEHTOB TEMoBOW CeTW, a Takke Trpaduyeckoe nNpeacTaBneHne

napamMeTpoB TEMNNOHOCUTENS.
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MapannensHo paboTe C  BbIlEOMNMCAHHLIM  MHCTPYMEHTApMEM  NpoBoAMIach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbLIX [aHHbIX MO LUEepOXoBaTOCTM TpPybOnNpoBOAOB,
3HAYEHUsIM MECTHbIX COMPOTUBMEHWA W Np. C UEnbl MOMyYEeHUss MaKCUMarbHOro
COOTBETCTBMS MapaMETPOB pacyeTHOM Modenn ¢ akTUYecKUMU napamMeTpamn CUCTEM

TennocHabXeHuq.

B panbHenwem paspaboTaHHas 3MeKkTpOHHAasi MOAenb UCMonb3oBaHa B kayecTBe
OCHOBHOFO  MHCTPYMEHTapusi Ansi pa3paboTkM CcueHapueB pasBUTUS  CUCTEMbI

TennocHabxeHus ropoga Kemeposo no 2033 roga.

PesynbTaTbl BbIMOTHEHHON KanMOpPOBKW B 3NIEKTPOHHOW MOAENW npencTaBrieHbl B
cpaBHuTENbHOM Tabnuue 4.1. pagna 6GasoBoro nepuoda pas3paboTkMm  CXembl

TennocHabxeHus (otTonutenbHoro nepuoaa 2020/2021 rr.).
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OBOCHOBbIBAIOLIWE MATEPUAJIbI K CXEME TENJIOCHABXEHWA TOPOJA KEMEPOBO HA NMEPKOQ [10 2033 FOJA (AKTYANU3ALINA HA 2022 rofi). FMABA 3 «3NIEKTPOHHAA MOLENIb CUCTEM
TENNOCHABXEHUA»

Ta6bnuua 4.1 — Pe3y11bTaTbl BbINONHEHUA KaﬂVIGpOBKVI 3ﬂeKTp0HHOl7I MOAENMN CUCTEMbI TENNOCHAGKEeHUSA ropoaa Kemeposo anA oTonnUTeNNIbHOro (3VIMHerO) nepuoaa

MapameTpbl rMapaBnMYECcKUX PeXXMMoB paboTbi
Mo AaHHbIM hakTMYecKoro pexvma paboTbl B oTonuTenbHbIW nepuop 2020/2021 Mo pe3ynbTaTaM BbINOMHEHHOW KAaNMGPOBKWU 3NEKTPOHHOW MoAeny CUCTEMbI
OHEeproncTovHuK, IT. TennocHabXxeHUs
MarucTpanbHbIn
BbliBOA [aeneHue B nogarwwem/o6paTHOM HaeneHue B nogatowem/o6paTHOM
Pacxop TennoHocuTtens B nogatowem Pacxop TennoHocuTtens B nogatowem /
prﬁonposo,qax,c(.rM)Bo,q. ct./ m BOA. Tpy6onpoBoge, (M) prﬁonpoaonax,c(.rm) BoA. cT. / M BoA. 06paTHOM TpyBonposoaax, (M4 / M)
KemTaL| 4-as marucTtpanb: 154 / 25 4-aq maructpans: 1801,7 4-aa marucTtpanb: 154 / 25 4-aq maructpans: 1850,7
BY-2,6Y-3:84 /25 BbY-2,bY-3: 1822,1 BY-2,6Y-3:84 /25 BY-2,6Y-3: 1853,1
HKT3L, 133/39 5952,1 133/39 5776,9
TM-1: 80/ 32 TM-1: 1074,1 TM-1: 80/ 32 TM-1: 1029,9
KeMP3C TM-2:81/28 TM-2: 2080,4 TM-2:81/28 TM-2: 2047,8
TM-3: 124/ 25 TM-3: 2963,4 TM-3: 124/ 25 TM-3: 3043,9
TM-4:119/32 TM-4: 4070,0 TM-4:119/32 TM-4: 4013,8
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5 JJIEKTPOHHAA MOLAEJb NEPCNEKTUBHOM CUCTEMbDI
TEMNNOCHABXEHMUA

MopgenvpoBaHne nNEepPCneKTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBbLIX U PEKOHCTPYKUMA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPruM,
nepepacnpeaeneHme TENMOBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIIOYEHMA HOBbIX MOTpebuTenen TennoBOM SHepruu, onpegerieHne onTUMarbHbIX
BapuMaHTOB Ka4yeCTBEHHOr0 W HagexHoro obecneyeHust TEMMOBOW 3HEPrMen HOBbIX
notpebuTtenenm n T.4.) OCYLLECTBMAETCS Yepe3 MEeXaHn3M Co3daHus U agMUHUCTPUPOBAHUSA
cneymanbHbiXx  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpoOnbHOM) 6a3bl AaHHBLIX OMUCaAHWSA TEMIOBOWM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUnynAaunun be3 pucka NCKa3nTb Unn nospenTb KOHTPOJIbHYHO 633y.

B pesynbTate co3gaHusi NEPCNEKTUBHOMO BapuaHTa A0 KOHEeYHbIX notpebuTtenen B M
B COOTBETCTBUM C MacTep-NraHoOM Obinv co3faHbl MoaenbHble 6asbl, oTpaxawolime

NepPCneKTUBHbBIE COCTOAHMS CUCTEMBI TennocHabxeHusa Ha 2033 roga,.

B nepcnekTMBHbIX MOoAeS1bHbIX 0asax Yy nnaHnpyembixX K NOAKIMHYEHUO n0Tpe6|/|Tene|7| B

none «Homep_[1IM» BHeceH cneayoLmn KoA:
Mr_x, roe
«MM» o6o3HavaeT akTyannaMpoBaHHbIN NEPCMNEKTUBHbIA NOTPpedbuTENb

«X» - MOPSAKOBbIA HOMEpP B NepcrnekTMBHON 6a3e abOHEHTOB. KOTOpasa NpeacTaBreHa B
Maee 2 MNpunoxenve 1 (wmndp 32401.0M-MNCT.002.001).

PesynbtaTbl pacyeta  MEpCnekTUBHbIX  MMOPaBIIMYECKUX  PEXMMOB  CUCTEMBDI
TennocHabxeHnss ropoga KemepoBo npeactaeneHa B AokymeHTe «O6GOCHOBbIBaKOLLME
MaTepuanbl K cxeme TennocHabxeHus ropoga KemepoBo Ha nepuog ao 2033 roga
(aktyanusauma Ha 2022 rog). Mnaesa 4. lNNepcnekTvBHble 6GanaHcbl TEMSOBOW MOLLHOCTU
MCTOYHUKOB TEMMOBOW 3HEPrMM M TennoBon Harpysku. [Mpunoxenne 1. [epcnekTtuBHble

rMapaBnmMyeckne pexmmbl Tennosbix ceten» (wudp 32401.0M-MCT.004.001).
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2022 rof). rMABA 3 «3NEKTPOHHAA MOJEJIb CUCTEM TENJIOCHABXEHNA»

6 AOKYMEHTbI MO AKTYAJIU3UPOBAHHOW 3JIEKTPOHHOM

MOLAENU

Mo pe3ynbTataMm akTtyarnum3aunm SﬂeKTpOHHOVI MOLENN CUCTEMbI TEMNOCHabXeHNs

ropoga KemepoBo paspaboTaHbl crieqytoLme JOKYMEHTbI:

HacToAWwmn  gokymMeHT - «OOOCHOBbIBalOWME MaTtepuanbl K  CXeme
TennocHabxeHunsi ropoga Kemeposo Ha nepwog Ao 2033 roga (akTyanusauus
Ha 2022 rog). MnaBa 3. JnNeKTpoOHHasA MoAenb CUCTEMbI TEnnocHabXeHMa»
(wndpp 32401.0M-MCT.003.000);

«ObocHoBbIBaOWME MaTepuarbl K cxeme TennocHabxeHnsa ropoga Kemeposo
Ha nepuoa Ao 2033 roga (aktyanusaumsa Ha 2022 rog). naesa 3. OneKkTpoHHas
MoZenb cucTembl TennocHabxenuda. [Mpunoxenne 1. [padmyeckas 4YacTby
(wndpp 32401.0M-MCT.003.001);

«ObocHoBbIBalOWME MaTepuarbl K CXeme TennocHabxeHusa ropoga Kemeposo
Ha nepuvog pno 2033 roga (aktyanu3aums Ha 2022 rog). [naea 1.
CyuiecTBylollee nonoxeHne B cdepe nNpousBoAcTBa, nepedayn u
noTpebneHna TensoBOW 3JHeprun And uenen TennocHabxeHus (Lwmdp
32401.0M-I1CT.001.000). Mpunoxenne 4. CywecTByrowme rmapaBnnyeckme
peXxnmbl TENNOBLIX ceTen» (wndp 32401.0M-MNCT.004.001);

«ObocHoBbIBalOWME MaTepuarbl K CXeme TennocHabxeHusa ropoga Kemeposo
Ha nepvog pno 2033 roga (aktyanm3auma Ha 2022 ropg). haea 4.
MepcnekTuBHble 6GanaHCbl TEnrOBOW MOLWHOCTM WCTOYHMKOB TEMNioBON
3Heprum n TennoBon Harpysku (wndp 32401.0M-MNCT.004.000). MpunoxeHne
1. lepcnekTnBHbIE TMOPABIMYECKNE PEXMMbI TENSOBbLIX ceTen» (Lmdp
32401.0M-I1CT.004.001).

Mo pesynbTaTaMm akTyanuM3auum 3reKTPOHHOM MOAENN CUCTEMbl TenrocHabXeHUs

ropona KemepoBo paspaboTtaHbl crieqytoLye MoaernbHble 6asbi:

MoenbHas basa «ts_2021» («CywecTtaytoLLee MONOXEHME» ) -
aKTyanuanpoBaHHas MofernbHasa 6asa No CyLeCTBYHOLWEMY COCTOSIHUIO CUCTEMbI

TennocHabxeHus;
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e MogenbHasa 6asa «ts 2033» («Tennosas_ceTb_2033»),- MoAenbHble 0asbl Mo

NePCNeKTUBHOMY Pa3BUTUIO CUCTEMbI TensnocHabxxeHnsa Ha 2033 rog.

XapakTepucTukM TEMnOBbIX CEeTeN CUCTEM TennocHabxeHus ropoga KemepoBo
npuBeaeHbl B AoKymeHTe « OBOCHOBbIBaOLLME MaTepuarbl K CXemMe TennocHabxeHus ropoaa
KemepoBo Ha nepuopg oo 2033 roga (aktyanusaums Ha 2022 roa). naea 1. CywecTBylouiee
nonoxeHne B cpepe NpousBoAcTBa, Nepedayn u notpebneHnsa TennoBon aHeprun Ons
uenen TennocHabtxeHus» (wmdgp 32401.0M-MNCT.001.000). lNpunoxeHne 2. Tennosble
cetn» (wmdp 32401.0M-INCT.001.002).
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