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1 OBWEE HA3HAYEHME 3JIEKTPOHHOU MOAENU CUCTEM
TEMNMOCHABXEHUA roeogckKkoro OKPYTrA roeon
CTEPJIUTAMAK

ONeKTpoOHHas MoAenb CUCTEMbl TEnroCHabXeHUs ropoACKOro  OKpyra ropof
Crepnutamak Ha 6ase nporpammHo-pacyeTHoro komnnekca «ZULU» (ganee no tekcty OM)
paspabaTbiBanach B LENsix:

e CO30aHWs  eduHOW  MHGOPMAaUMOHHOW  nnatopmMbl MO CUCTEMaMm
TennocHabxeHus ropoaa;

e MOBbIWEHNA 3PPEKTUBHOCTN MHGOPMALUMOHHOTO obecneyeHnst npoLeccoB
NPUHATUS  pelweHnn B obnactm  Tekywero  (PyHKUMOHUPOBAHUS U
NepcnekTUBHOIO Pa3BUTUS CUCTEMbI TENSIOCHABXeHNs ropoaa;

e MpoBeOEeHNsT €OMHOW MOMUTUKA B OpraHusaumm Tekyllen AesaTenbHOCTU
npeanpuaTMn U B NEpCrnekTMBHOM pPa3BUTUM BCEM CUCTEMbl TenrocHabXeHus
ropoga;

e obecneyeHns1 yCTONYMBOIO rpagoCTPOUTENBHOMO Pa3BUTUSA ropoaa;

e paspaboTkM Mep AN MNOBbLIWEHNA HaAeXHOCTU CUCTEMbl TensocHabXeHus
ropoga;

¢ MWHMMM3ALMM BEPOSITHOCTU BO3HUKHOBEHWUSI aBapUiHbIX CUTyauui B CUCTEME

TennocHabxeHus.

PaspaboTaHHaa aneKkTpoHHasi Mogenb npedHasHadeHa AN pPeLlleHust criefyrolmx
3agav:

e Cco30aHMss  OOLLEeropoACKOM  SNEKTPOHHOW  CXEeMbl  CYLLECTBYHOLLUMX W
NEPCNEKTUBHBIX TEMSOBbIX CETEN U OOBLEKTOB CUCTEMbI TennocHabxeHus
ropoAckoro okpyra ropog Ctepnuramak , NpuBs3aHHbIX K TONMOOCHOBE ropoAaa;

e OMTUMM3ALUMWN CYLLECTBYIOLLEN CUCTEMbI TennocHabxeHns (onTMmu3saums
rMapaBnNUYeCcKnX pPexXmnmoB, MOLENMPOBaHWE MepepacnpeaeneHnss TennoBbIX
Harpy3ok Mexgy WCTOYHVMKaMK, onpederieHne OonTUMarnbHbIX  OuaMeTpoB
NPOEKTUPYEMbBIX W PEKOHCTPYMPYEMbIX TEMMOBLIX CEeTEW U  TennoceTeBbIX
0OBLEKTOB U T.4.);

e MOOENMpoBaHUS NepCneKTUBHbIX BapuaHTOB pas3BUTUS CUCTEMBI
TennocHabxeHms (CTPOUTENbCTBO HOBbIX W PEKOHCTPYKUMS CyLLECTBYHOLLMX
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WCTOYHMKOB TENSIOBOM 3Heprun, nepepacnpegeneHne TennoBblX Harpysok
MexXay WCTOYHWKaMK, onpefeneHne BO3MOXHOCTU  MOAKIIOYEHUS  HOBbIX
notpebuTtenen TEnsoBOW 3HEPrMM, onpedenieHne onTuMarnbHbIX BapuaHTOB
KayeCTBEHHOr0 UM HadexXHoro obecneyeHus TENnoOBOWM 3SHEpPruer HOoBbIX
notpebutenen n 1.4.);

e OMepaTtMBHOIO  MOAENWPOBaHUSA  obecneveHnst  TEMroBOW  3Hepruen
noTpedutenen Npun aBapuiHbIX CUTyaUUsIX;

e 0OMepaTUBHOMO MOSTyYEHUS] MHAPOPMALMOHHBIX BbIOOPOK, CMpaBOK, OTYETOB MO
CMCTEME B LIESIOM MO cUCTEeMe TennocHabxeHus ropoda v no oTaenbHbIM ee
anemMeHTam;

e MOHUTOPUHI PasBUTUSI CXEMbl TernrocHabXeHWs ropoackoro okpyra ropog
CrepnuTtamak ;

e obecneyeHne exerogHoW akTyanusauum cxembl TennocHabXeHUs1 ropoacKoro
okpyra ropog, Ctepnutamak B cootseTcTBuM ¢ ©3-190 «O TennocHabxeHum» u
MoctaHoBneHnem [pasutensctBa PP Ne154 «O TpeboBaHusAX K cxemam
TennocHabxXeHns, Nnopsaky ux paspaboTkM 1 yTBEPXKAEHUSI» C U3MEHEHUSAMU U
aononHeHnsamn ot 7 oktabpsa 2014 r., 18, 23 mapTa, 12 nona 2016 r., 3 anpens
2018 r., 16 mapta 2019 .

80445.0M-11CT.003.000
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2 AKTYANMN3AUMA 3JIEKTPOHHOM MOAEMU CUCTEMBbI
TEMNMOCHABXEHUA roroanckKoro OKPYrA roeon
CTEPJIUTAMAK

B paMKax akTyarnm3aunn cCXembl TennocHabxeHns B 4actu SJ'IeKTpOHHOI7I mMogenn

BbINOJIHEHbI creaywLine pa6OTbIZ

e BbiBEpKa 1M COOTBETCTBYHOLAA KOPPEKTUPOBKA TPACCUPOBKU N XapPaKTEePUCTUK
TENnOBbIX CceTen Mo npegoctaBnieHHbIM  AaHHbIM TennocHabxaroLmx

opraHusauui;

e BbIBEPKa 1M COOTBETCTBYHOLLAA KOPPEKTUPOBKA NOAKIMHOYEHHbLIX I'IOTpe6VITeJ'Iel7I B
COOTBETCTBMMN C NnpenocraBiieHHbIMU Gasamm aboOHEHTOB TensocHabXaroLwmx

opraHusaumi;

° KaJ'II/I6pOBKa 3]'IeKTp0HHOI7I mMmoaesnn no (baKTMLIGCKMM OaHHbIM N3 CYTOYHbIX

BEOMOCTEN UCTOYHNKOB TEMSIOBOW SHEeprun.

AKTyanuanpoBaHHasl 3MeKTPOHHas Mofeflb CUCTEeMbl TENOCHabXeHUs ropOLCKOro
okpyra ropog, Ctepnutamak obecreumBaeT BbINOSIHEHWE BCeX TpeboBaHUIN, NpeabsaBnseMblX
K 3fIEKTPOHHBIM MoAesisiM B cooTBeTCTBUM € [locTaHoBneHnem Mpasutensctea PO Ne 154 ot
22.02.2012 «O TpeboBaHMaX K cxeMaM TensocHabXeHusi, nopsiaky wux paspaboTtkm u
yTBEPXKOEHMA» (C  WU3MEHEHWsIMM, BHECEHHbIMW  MocTaHoBneHnsMu  [paButenscTBa
Poccuinckon ®epepaumm ot 07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018,

16.03.2019) (nanee NoctaHoBneHve)

a) rpadpmyeckoe npeactaBfieHne OObEKTOB CUCTEMbI TEMNIOCHABXKEHUS C MPUBS3KOM K
Tonorpadn4ecKkorn OCHOBE MOCEeNIeHMs, ropoda U C MOMHbIM TOMOMOMMYECKMM OMnMcaHneM

CBA3HOCTUN OO BEKTOB;
6) nacnopTr3aumo 0OOBHLEKTOB CUCTEMbI TEMITOCHABXEHWS;
B) NacrnopTmn3aumio U onnucaHne pacyeTHbIX eanHUL, TEPPUTOPUATIbHOMO AENEHUS;

r) rMapaBfnYecKnin pacyeT TENMOBbIX CeTen NMoboM CTENEHN 3aKOMNbLOBaHHOCTU, B TOM
yucne rmapaBfMYECKUIA pacyeT NpyM COBMECTHOM paboTe HECKONbKMX MCTOYHWUKOB TEMNOBOW

JHEPIrmn Ha edunHyYIo TENOBYH CETb,

D,) mMogenmpoBaHune BCeX BNOOB nepeKnroqul/u?l, OCyLlleCTBIIdEeMbIX B TEMJIOBbIX CETHX, B

TOM YMCIe NEePEKITIOHNEHNI TEMMOBBIX HArPY30K MeXdy UCTOYHMKaMM TEMOBOW 3HEPIUK;
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e) pacyeT GanaHCcOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMSoBOM 3HEPrMn M no

TeppuTopranbHOMy NpU3Haky;
X) pacyeT NoTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMmn TENNOHOCUTENS;
3) pacyeT nokasaTtenen HageXXHOCTU TENNOCHAXKEHWS;

N) TPynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4acCTKOB TENSOBbLIX CeTEN,
notpebutenen) no 3adaHHbIM KPUTEPUSM C LENbld  MOAENMUPOBAHWUS  PasfYHbIX

NepcCriekKTBHbIX BapnaHTOB CXeM TennocHabXeHus;

K) CpaBHUTENbHbIE NbE30METPUYECKME rpacdukn Ans pa3paboTku 1 aHanusa cueHapveB

NepcnekTMBHOIo pa3BUTUA TEMJIOBbIX ceTen.

B pamkax akTyanusaumMm cxembl TEMNOCHAOGXEHWS1 B 4acTW SIEKTPOHHOW MoAenu

BbINOJIHEHbI crneaywLine pa6OTbIZ

e co3gaHue MopgenbHon 6Gasbl —«ts_2021» («CywecTBylolee MNOMoXeHue») -
aKkTyanuavpoBaHHas MmogernbHass 06asa Mo  CyLIEeCTBYHOLEMY COCTOSHUIO

CUCTEMBbI TEMMOCHABXEeHNS

e BbiBEPKa M COOTBETCTBYHOLAA KOPPEKTUPOBKA TPACCUPOBKUN N XapPaKTEePUCTUK
TENnoBbIX CceTen Mo npegoctaBneHHbiM  AaHHbIM TennocHabXxaroLmx

opraHusauumi;

e BbIBEPKA U COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOYEHHbIX NOTpebuTenen B
COOTBETCTBUN C MNpeaocTaBneHHbiMn 6azamm aboOHEHTOB TennocHabXKaroLmX

opraHusauumi;

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

BEOOMOCTEN UCTOYHNKOB TEMSIOBOW SHEeprunu;

e B COOTBETCTBUM C MaAcCTep-niaHOM CO3aaHue NepcnekTMBHOM MOAENbHOM 6asbl

Ha nepmog ao 2033 roga — «ts_2033» («TennoBas_ceTb_2033»)

e [ipoBedeHne rmgpaBrM4eCKnx pacyeToB ANlid OUEHKM NepCcrnekrnBHOro

COCTOSIHUSI cUcTeMbl TennocHabxenus go 2033 ropa.
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3 ONUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wume nono>XxxeHuma

B kauectBe 06a3oBoro nporpamMHOro obecneyeHnss OnNg peanusaumMn  Co3aaHust
ONEKTPOHHOM MOAENN CUCTEMbI TEMMOCHAOXEHUs1 ropoda WCMosnb30Barcs NporpamMmmHo-
pacyeTHbIM Komnsiekc ZULU.

B mnaHHOM pasgene npeactasrieHo KpaTkoe onncaHne oyHKUMOHaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MOAynen nporpammMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ons
akcnnyatauumn 3M:

e cepBep reonHgpopmaunoHHom cuctemsol Zulu;

e UNHCTpyMeHTarnbHasa reonHgopmaumoHHas cuctema MMC Zulu;

e MakeT pacyeToB ceTen TennocHabxeHusa ZuluThermo;

3.2 Cepsep reonHcpopmaumoHHon cucremsl Zulu

ZuluServer - cepep [MC Zulu, npepoctaBnswoWmMiA BO3MOXHOCTb COBMECTHOM
MHOronosib3oBaTeNbCKOM paboTbl C reocgaHHbIMM B FlIOKanbHOM CeTU W rrnobanbHom ceTu
MHTepHeT.

HocTtyn Kk cepBepy ocyliectensietca Yepes3 npotokon TCP/IP. Cepsep ZuluServer paet
BO3MOXHOCTb WCKMOUNTL (hanfoBblA AOCTYN KIMEHTa K AaHHbIM Ha cepBepe. KnveHTty
HeaoCTynHa nHdopMaumsa 0 PUNYECKOM XPaHEHUN LAHHbIX U OTCYTCTBYET BO3MOXHOCTb MX
HECAHKLMOHNPOBAHHOIO N3MEHEHWSI.

Takke ecTb BO3MOXHOCTb pa3rpaHvynTb OOCTYMN K OAaHHbIM MexXay Mnorb3oBaTensimMu.
Cucrema naponen v npae NO3BONSAET NPeaOCTaBNATb pasHbIM MOMb30BaTENSAM Pa3fnNyHble
BO3MOXHOCTU 1 OrpaHnUYeHns Ans 4ocTyna u paboTbl C AaHHBIMMN.

MC Zulu, coxpaHsis BCe BO3MOXHOCTU HacTonbHon Bepcumn M'YIC, nmeeT BCTPOEHHbIV
KnneHT ZuluServer n MOXeT OTKPbIBaTb KapTbl, CIIOM, MPOEKTbI U ApyrMe AaHHble Zulu Kak ¢
NoKanbHOM MaLUWHbI, TaK U C YAaneHHOro KOMMbTEpPa, rae yctaHoBneH ZuluServer.

Ana Toro, 4tobbl NoakntuMTLCA K cepBepy ZuluServer goctatodHo ykasaTtb ero IP
agpec, nMbo Mmsa KOMMbOTEPa B NOKANbHOW CETU UMN XE€ MMSA OOMEHa, ecriv cepBep

pacnosioxeH B cetu NIHTepHerT.
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PucyHok 3.1 - BctpoeHHbin knueHT TUC Zulu - ZuluServer
3.2.1 OcobeHHocTu ZuluServer

AOdpecayusi 0aHHbIX

MC Zulu B cBoen paboTe C AaHHbIMM UCNONbL3YeT MyTb K (parvnam croes, KapT,
NPOEKTOB M ApYrnX, 3TW AaHHble npeacTaBnsaowmm. MNyTb K danny MoxeT ObiTb NOKanbHbIM
Tmna «C:\Zulu\Buildings.b00» wnn ceteBbiM Buaa «\\server\C\Zulu\Buildings.b00». [Onga
AOCTyNa e K JaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». lMogobHo TOMY, Kak Beb-6paysep

ncnonbdyet URL anga goctyna k ctpanunuam Beb-canta, NC Zulu ncnonsayet ceon tun URL

ANns agpecaumm K gaHHbIM Ha cepBepe ZuluServer.

HanoxeHue crioee ¢ pa3HbIx cepeepos
MC Zulu gaeT BO3MOXHOCTb paboTaTb OOHOBPEMEHHO C KapTamMu 1 CrOsIMU C PasHbIX

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

80445.0M-I1CT.003.000
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Ha Apyra B MPOM3BOSIbHOM MOPSIAKE.

Hanpumep, Ha KapTy MECTHOCTU B BUAE CIOEB, 3arpyXeHHbIX C yaareHHoro cepeepa
(oonyctum, 13 WHTepHeTa) MOXHO HamnoXuTb MraH npeanpusitTus ¢ cepBepa LAaHHOIo
NPEANPUSTUSA, a MOBEPX PACMONIOKNUTL CXEMY UHXEHEPHBIX KOMMYHUKALMIA, PACMONOXEHHYHO

Ha KIMEHTCKOWN MaLUnHE.

MHozononb308amersibckoe pedakmupoeaHue
ZuluServer gaeT BO3MOXHOCTb OQHOBpPEMEHHOIo peakTnpoBaHMA OOHUX U TEX XKe
rpaqamqecmx N TabnM4HbIX AAHHbIX HECKONbKUMK MOfb30BaTENSAMM. I'Ipm 9TOM BefeTcA

He3aBUCUMbIW OS1S1 KaXXA0ro nosfib3oBaTens XypHan oTkata.

Aemomamu4eckoe o6HoeIeHue Kapmbli
|_|pl/l M3MEHEHNN AOaHHbIX OOHUM U3 KIMEeHTOB, CepBep ornoBelaeT BCeX KIMEHTOB,
NonNb3yKLWNXCA B OaHHbIA MOMEHT 3TUMW AaHHbLIMW, YTO npmeBoaAnUT K aBTOMaTU4E€CKOMY

OBOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHvpoBaH Tak, 4TOObl gaTb BO3MOXHOCTb ObICTPO U MPOCTO
onybnMkoBaTb AaHHbIE, CO3A4aHHbIE C MOMOLLBI HacTonbHon Bepcun MAC Zulu. dusnyeckui
dopmMaT AaHHbIX MPU 3TOM He MeHsieTcs. [JoCTaTOYHO C MOMOLULIO YTUMUTBLI MOLTOTOBKM
AaHHbIX UM BPYYHYH HACTPOUTL CCbINKM Anga cepBepa ZuluServer n gaHHble CTaHOBATCS
AocTynHeiMu B ceTu. MNMoaobHo Beb-cepepy, cepaep Zulu No 3anpocy C KIMMEHTCKOro MecTta

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

AOMuHUcmpupoeaHue 0aHHbIX

ZuluServer npedocTaBnsieT BO3MOXHOCTb Pa3rPaHN4UTb AO0CTYN K AaHHbIM U HA3HAYUTb
pasnuyHble npaBuna M npaBa AoCTyna K HUM. MOXHO npenocTaBuUTb Kak aHOHMMHbIN
OOCTyNna K AaHHbiM AOns LMPOKOW NyGnMKW, Tak U OrpaHMYMTb €ero Ans Y3Koro Kpyra
nonb3oBaTenein, OonpedenuB AN KaXOoro U3 HUX Kakue onepauuMm ¢ AaHHbIMU emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS

80445.0M-M1CT.003.000
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ZuluServer no3sonsieT pabotaTb C AaHHbIMK cepBepa no cneumdpmkaumsm WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspaboTtaHHbiMm OGC
(Open Geospatial Consortium).

Web-cnyx6a WMS nossongeT oTobpaxaTb Cron M KapTbl cepBepa Ha KIMEHTaXx,
nopgaepxuBatowmx cneundukauumn WMS, B yvactHoctu, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS un gp.

Web-cnyx6a WFS obecneunBaeT gocTyn K BEKTOPHOM Y CEMAHTUYECKOM MHGOPMaLIMK

cepBepa Ans KNMeHTOoB, NoAAePKUBaOLNX AaHHYO cneuundurkaumto.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbLIM

MpaBa gocTtyna K cepBepHbIM AaHHbIM AN NONb30BaTeNsa Unu rpynnbl Nofb3oBaTenemn
MOXXHO OrpaHNYnTL 06NACTbIO, 3a4aHHOM NPOCTLIM UM COCTaBHbLIM MOSIUTOHOM.

Ecnn BBeoeHo Takoe orpaHuyveHue, TO Monb3oBaTeslb CMOXET OoTobpaxaTb Croun u

onepupoBaTb AaHHBIMU TOSLKO B Npeaenax ykasaHHoW obnacTu.

Aemopu3sayus Windows
Mpun coegmHennn ¢ ZuluServer BO3MOXHO MCNONb30BaTh y4eTHble cBeaeHus Windows
AN aBTopM3auuun MNonb3oBaTens Ha cepeepe, Kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>XHO NOCTOAHHO BBOAWUTb JTOMr'MH U Naporib.

3.3 MUHcTpymeHTanbHasa reouHcgpopmaumoHHaa cucrema NC Zulu

MC Zulu - wHCTpyMeHTanbHas reonHoOpMauuoHHas cucTeMa Ans  co3daHus
SNEKTPOHHLIX KapT, MMaHOB U CXeM, WHGOPMAaLMOHHO-CMPABOYHbBIX CUCTEM, BKIOYas

mMogennpoBaHne NH>XeHePHbIX KOMMyHI/IKaLI,I/IIZ N TPAHCMOPTHbLIX CUCTEM.

leonHdopmaunoHHas cuctema Zulu npegHasHadeHa ans paspabotkm  [UC
NPUNOXEHUN, TpebyrWwmnx BMU3yanuM3auum MNPOCTPAHCTBEHHLIX AaHHbIX B BEKTOPHOM W

pacTpoBOM BMAe, aHarnmaa nx Tonosiormn " nx cBA3m ¢ ceMaHTn4eCKMMmn Ga3amu gaHHbIX.

C nomowpbio Zulu MOXHO co3daBaTb BCEBO3MOXHbIE KapTbl B reorpadu4eckux
NPOEKUMSAX, UMK MNaH-CXeMbI, BKIHOYas KapTbl U CXEMbl MHXEHEPHbIX CeTel C NOAAEPXKKOMN MX
Toronornn, paboTtate C GONbLWKMM KONMMYECTBOM pPacTpPoOB, MPOBOAUTL COBMECTHbIN

CEMaHTUYECKUIA U I'IpOCTpaHCTBeHHbIVI aHanma rpacbvlqecmx N TabnMYHbIX AaHHbIX, CO30aBaTb
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pa3nunyHble TeMaTn4eckmne KapTbl, OCYLLECTBIATb SKCMOPT U UMMOPT OaHHbIX.

MC Zulu nosBondetr MMNOPTMPOBaTb AdaHHble M3 TakuMx nporpamm kKak Maplnfo,
AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nony4yeHbl BEKTOPHbIE CIou C
roToBbIMM OOBbEKTaMK, MPU 3TOM BCE XapaKTEPUCTUKM, TakMe Kak Maclitab, uBeT v npouve
OyayT coxpaHeHbl. Ecnm k obbektam B 0OMeHHOM dopmaTe Obina npukpenneHa 6asa

[aHHbIX, TO OHa TaK ke UMMopTupyeTcs B Zulu.

MoMumo mmnopTta Zulu nMmeeT BO3MOXHOCTb 3KCMopTa rpadpuyeckmx OaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKUX AaHHbIX
BO3MOXEH B 3reKTpoHHyto Tabnuuy Microsoft Excel nnm ctpanuuy HTML. B cucteme Zulu
Takke Moryt 6e3 npeobpasoBaHUSA MCMONb30BATLCA OMMCATENM PacTpoBbiX OOBLEKTOB B

dopmaTax Maplinfo n OziExplorer.

"eonHdopmaumoHHasa cuctema Zulu no BHeWHeMy BMAy BeCbMa MoxoXa Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO W NaHenen NHCTPYMEHTOB.

3.31 BoamoxHoctu FT'MC Zulu

Cuctema obnagaet LWUMPOKNMN BO3MOXXHOCTAMM:

e CO030aBaTb KapTbl MECTHOCTM B Pa3fNYHbIX reorpadpuyecknx CUCTeMax KoopauHat u
KapTorpagou4ecknx npoeKkumsx, oTobpaxaTb BEKTOPHbIE rpadmyeckne OaHHble CO
crnaxvBaHvem u 6e3 crnaxuBaHus;

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

e MONb30BaTLCA AAaHHLIMU C CEPBEPOB, Noaaepxmearomx cneumdukaumto WMS (Web
Map Service);

e C MNOMOLLILIO CO34aBaEMbIX BEKTOPHBIX CITOEB C COBCTBEHHBbIM BMHAPHBLIM hopMaToM,
obecneumBalOLM  BbICOKYHO CKOPOCTb paboThbl, BEKTOPM30BaTb PaCTPOBbIE
n3obpakeHus;

e MpU BeKTOpM3aUMM UCMOMb30BaTb Kak MNPUMUTMBHbIE OOBLEKTbI (CMMBOJSBHBIE,
TEKCTOBble, NWHENHble, NMoWaaHble) Tak WU TUNOBble OOBLEKTbI, ONUCbIBaEMble
CaMOCTOATENBbHO B CTPYKTYpE Cros;

° pa6OTaTb C CeMaHTUM4YeCKMMMU AOdaHHbIMKU, NoAgKnt4YaeMbiMM K CIIOH0 M3 BHELUHUX
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ncrovHnkos BDE, ODBC unun ADO 4epe3s onucatenu 6a3 AaHHbIX (NornyvaTb AaHHble
MOXHO 13 Tabnuuy, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux uctoynunkos ODBC unu ADO);

e BbINOSHATbL 3anNpPoChkl K 6azam AaHHbIX C OTOBpaKeHMeM pesynbTaToB Ha KapTe (Nomuck
onpeneneHHon MHopMaunm, HaxoXxaeHne CyMmbl, MakCUMarnbHOro, MMHUMAaIbHOMO
3Ha4yeHua, 1 T.4.);

e BbIMNOMHATL NPOCTPAHCTBEHHbIE 3aMnpoChbl MO O0ObekTaM KapTbl B COOTBETCTBMM CO
cneundmkaumammn OGC;

e co3faBaTb MoAernb penbeda MeCTHOCTU U CTPOUTb Ha ee OCHOBE W30SIMHWM, 30HbI
3aTonsneHnsa Npoduny n pacTpbl penbeda, paccymTbiBaTh NIOLWaan 1 o6bembl;

e 3KCMOPTMPOBaTb AdaHHble W3 cemaHTuyeckon 6Gasbl unu pesynbTaTbl 3anpoca B
3ANeKTpoHHYyto Tabnuuy Microsoft Excel nnm ctpanmuy HTML;

e [IporpaMMHO MM NO CEMaHTMYECKNM AaHHbIM CO34aBaTb TeMaTUYEeCKNe packpacku, C
MOMOLLbIO KOTOPbIX MEHSAETCS CTUIb OTOOpaXKeHNA OO BbEKTOB;

e BbIBOOUTb AN BCceX 0OBEKTOB Cnosi HAaANMCK Unn BUPKN, TEKCT HAAMUCU MOXET Kak
BpaTbca U3 ceMaHTM4eckon 6asbl aHHbIX, TaK 1 NepeonpeaensiTeCs NPOrpamMmmMHo;

e OTOOpaxaTb 00bekTbl crnoss B cdopmate  nceedo-3D  nNO3BONSAOLLEM
BM3yanunampoBaTbCA OTHOCUTENbHbIE BbICOTbl 06BbEKTOB (Hanpumep, BbICOTbI 34aHUI);

e co3daBaTb M MCNonb3oBaTb OMONMOTEKY rpamyecknx IfeMEHTOB  CUCTEM
TennocHabXeHNs N PEXUMOB X (PYHKLIMOHNPOBAHWS;

e CO3[aBaTb pacCyeTHble CXEMbl WHXEHEPHbIX KOMMYHUKaUUA C aBTOMaTUYECKUM
hopMMpoBaHMEM TOMOSOMUN CETU U COOTBETCTBYHOLMX 633 AaHHbIX;

® N3MEHATb TOMOJSIOMMI0 CETEN N PEXMMbI paboThbl €€ ANEMEHTOB;

e peLlaTb TOMnosnormyeckne 3agadm (MI3MEHeHNe COCTOSIHMA OOBHEKTOB (MEePEKIOYEHNS),
MOMCK OTKIIOYAIOLLMX YCTPOWCTB, MOMCK KpaTYyamlMxX MnyTer, MOUCK CBSA3AHHbIX
06BbEKTOB, MOUCK KoneL);

e ONnsa ObICTPOro nNepemMeLLeHNss B HY)XHOE€ MECTO KapTbl yCTaHaBNMBaTb 3aKagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpedefieHHbIM MacluTabom OTobpakeHus u
3aknagka Ha onpefeneHHbln obbekT cros (BecbMa YyOobHO, ecnn ob6bekT -
ABWXKYLLIMNCA MO KapTe));

e C TOMOLLbD MPOEKTOB pacKkpblBaTb CTPYKTYpy TOMO WM  MHOrO OObEeKTa,
N300paXkeHHOro Ha KapTe CXemMaTU4YHO;

e (CO3O0aBaTb MakeTbl Ne4vyaTwu;
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e MMMNOpPTMPOBAaTL rpadmyeckmne gaHHble n3 Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

e 3KCNopTMpoBaTb rpaduyeckme aaHHble B Mapinfo (MIF/MID), AutoCAD Release 12
(DXF), ArcView (SHP) n Windows Bimmap (BMP);

e CO03gaBaTb Makpochkl Ha a3blkax VB Script nnm Java Script;

e OCYyLLECTBMATb MPOrPaMMHbIA AOCTYN K AaHHbIM Yepe3 OObeKkTHyl Mogernb Ans
HanmcaHusi COGCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXKEHWS, paboTatowme nog ynpaeneHvem Zulu.

3.3.1.1 Opranmsauma rpachmueckKkux gaHHbIX

padunyeckne pOaHHble OpraHm3oBaHbl nocnovHo. Crnon  sBNsSeTC  OCHOBHOW
MH(POPMALMOHHOM  eauMHULEN cucTeMbl. Kaxabil OObEKT Crnosi WMMEET  YHUKalbHbIN

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

e BEKTOPHbIE Crou;
e pacTpoBbIE Crow;
e cnowu penbeda;

e cnon WMS (Web Map Service).

BekmopHsbie criou

BekTopHbIe cron nMelT CODCTBEHHbIN BUHAPHLIM hopMaT AaHHbIX, YTO obecneynBaeT
BbICOKYD CKOPOCTb paboTbl rpadmyeckmx u TOMOMorMdeckux anroputmoB. Wmeetca
BO3MOXXHOCTb MPOrPaMMHOro A0CTyNna K AaHHbIM Yepe3 OObEKTHY0 MOLENb AN HanMcaHus

COBCTBEHHbIX KOHBEPTEPOB.

Ob6bekTbl BEKTOPHOIo Crnos gendarca Ha npocTble (I'Ipl/IMI/ITl/IBbI) 1 TUNoBble

(knaccmdunumpoBaHHble 0O6BEKTHI).
MpuMnTMBBLI MOTYT BbITh:

e TOYeuHble (NMMKTOrpaMmbl UIIN «CUMBOSbIY);
e TEKCTOBbIE,;
e JNNHENHbIE (IMHUK, NONUIVHWN);

e nnoLiaaHble (KOHTYPbI, NOSIMKOHTYPbI).

80445.0M-M1CT.003.000
18



OBOCHOBbIBAIOLLIWE MATEPUAJIbI K CXEME TENNOCHABXEHWUA TOPOACKOIr0O OKPYIrA rOPOA CTEPJIUTAMAK PECNYBIIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 FO[I)
FMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

TunoBble 0OBEKTbI OMNUCbIBAOTCA B OMONMOTEKe TUMNOB 00ObekToB. Kaxabin Tun
ONUCbIBAET NOLWAAHON, NMMHENHBIA UM CUMBOJSIbHBIA TUMOBOKW rpadouyecknn o6bEKT, NMeeT
nofb3oBaTeNibCkoe Ha3BaHMe U MOXET OblTb CBSi3aH C COOCTBEHHOW cemMaHTu4Yeckon Oasomn

AaHHbIX.

Kaxxgbim TN ob6bekta MOXET WMETb HECKOSbKO pexnvoB, KOTOpbleE WMEKT
nornb3oBaTtesibCkoe Ha3BaHue, W 3adaloT pasrinydHble cnocobbl OTO6pa)KeHVI$I AJaHHOro

TUMNOBOrO OBbEeKTa.
TunoBble 06beKTbI MOTYT BbITb:

e TOYeYHble (MUKTOrpaMMbl UITN KCUMBOJIbIY);
e JIMHEWHbIE (TMHUW, NOSITNHNN);

e nrowaaHble (KOHTYPbI, MOSMKOHTYPbI).

ATpUOYTUBHbIE UM CEMaHTUYEeCKNe OaHHble BEKTOPHOMO Criosl XPaHATCA BO BHELUHEM
MCTOYHUKE AaHHbIX W MOAKIHYAOTCS K CrOK Yepe3 cOOCTBEHHLIN onucaTtenb 6a3bl AaHHbIX. K
OLIHOMY CFOK0 MOXET ObITb MOAKIHOYEHO MONEPEMEHHO NMPOU3BOSIBHOE YNCIIO CEMAHTUYECKNX
6a3 gaHHbIX. [MpuMUTUBBLI NOMb3ylOTCA 0OOLlen cemMaHTU4eckon ©a3on AaHHbIX, TUMNOBblE
00BbEKTbI - CODCTBEHHOW 41181 KaXKAoro Tuna (ogHako Ansi pasHbIX TUMOB MOXHO MOAKMYUTb

OOHY 1 Ty Xe baasy).

Pacmpoesie criou

PacTtpoBbiM crnoem MoXeT ObiTb NMMBO OTAENbHBLIM PACcTPOBLIN 0OBLEKT, NMMBO rpynna
pacTpoBbIX 06BLEKTOB. PacTpoBasi rpynna MOXeT cofepkaTb NPOM3BOSIbHOE YMCITO PacTPOBbIX
OOBbEKTOB MM BMOXEHHbIX PacTpoBbIX rpynn. Yncno pacTtpoB B Croe OrpaHWYeHo nulb

[ANCKOBbIM NPOCTPaAHCTBOM (Zulu cnpaBnseTcs ¢ NoneM 13 HECKOMbKUX ThiCSY pacTpoB).

MNoonepxmBaemble hopmathl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucrtemamm koopaMHar M Kaprorpadpuueckumm

npoeKkuuamm

Fpaq)vlquKme OaHHble MOryT XpaHUTbCA B pPa3JIMYHbIX CUCTEMaxX KoopauHat WU

OTO6pa)KaTbCFI B Pa3fMiNM4HbIX MPOEKUNAX TpexmepHon NOBEPXHOCTU 3emMnun Ha NNoCcKOCTb.
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Cuctema npepnaraet Habop npegonpedeneHHbiX cucTteMm koopauHat. Kpome Toro
nonb3oBaTernb MOXET 3a4aTb CBOK CUCTEMY KOOPAMHAT C MHAMBMAYaNbHLIMU NapameTpaMm

ANA noaaepKuBaeMbIX CUCTEMON MPOEKLNNA.

B uyactHOCTM 3Ta BO3MOXHOCTb MO3BONAT, npn WM3BECTHbIX MapamMeTpax (KJ'IIO‘-IaX
nepexo,u,a), npmBA3biBaTb AaHHblE, XpaHALLNECA B MECTHOM cucTeme KoopauHart, K OQHOMN 13

rnobarnbHbIX CUCTEM KoopauHar.

[laHHble MOXXHO NepenpoeLmpoBaTh N3 OOHOW CUCTEMbI KOOPAUHAT B APYTYHO.

3.3.1.3 OpraHmsaumsa ceMaHTUYeCKNX JaHHbIX

CeMaHTnyeckne AaHHble MOAKMYATCA K CMAOK U3 BHELHWX MCTovHMkoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) nnn ActiveX Data Obijects

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

e Tabnuuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

e Microsoft SQL Server,

e ORACLE;

e papyrue ncrodHukm ODBC nnu ADO.

Umnopm/akcnopm OaHHbIX
Bo3amokeH MMNOpT/aKCnopT AaHHbIX B crieaytoLime dopmaThbl:

¢ Maplinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e OJkcnopt kapTbl (Windows Bitmap (BMP));

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

3.3.14 MpepcraBneHue pgaHHbIX Ha KapTe

KapTta MoXeT cogepaTb NMpPOM3BOSIbHOE YMCIO rpacddUyeckmMx CroeB - OOHU U Te e
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rpadomyeckme crnoum MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pasHbIMU HACTPOWKaMu
oTobpakeHusi. KapTa umeeT BO3MOXHOCTb 3afaHusi MOSb30BaTENbCKOrO MMEeHM, LiBeTa hoHa

1 MacLUTabHOW CeTKu.

[laHHble, XpaHALWMXCA B pasHbIX CUCTEMaxX KOOpAMHAT, MOXHO OTOOpaXaTb Ha OAHOW
KapTe, B OAHOM M3 KapTorpaduyeckmx npoekumin. MNpu aToM nepecyeT koopauHaT (ecnv OH
TpebyeTcsl) M3 ogHOro AaTyma B OpPYror M M3 OOHOW MPOEKUUM B APYryto Npou3BoaUTCs Npwu

oTobpaxeHuu "Ha neTty".

MpUMUTMBBI MOTYT MMETb MHAMBMAYanNbHbIE CTUIN OTOBPaXXeHWs (UBET, CTUMb, TOMLLMHA
FNIMHUA; UBET M CTUMb 3anuMBKW; NUKTOrpamma; cdopmart Tekcta). TunoBble OOBLEKTbI UMET
CTUIb B 3aBUCUMOCTU OT pexmMa (COCTOSIHMS), KOTOPbIN onpeaensieTcs B Gubnmotekn TMnos
o6bekToB crosi. CTunb NPMMUTMBOB MOXET NepeonpenenaTb KapTon - Ans BCeX NPUMUTUBOB

MOXXHO NMPpUHyANUTESIbHO 3adaTb OANH CTUTb.

CTunb OOBLEKTOB MOXHO MEHSTb C MOMOLLBID TeMaTUYECKUX pacKpacok. I'Ip|/| 3TOM

pacKpacka MOXeT ObITb CO3a4aHa No CeMaHTUYECKUM OaHHbIM UMK nporpamMmmHoO.

EcTb BO3MOXHOCTb BbIBOAUTb AN BCEX OOBLEKTOB Crosi Haamnvcu unu oupku. Tekct
HaamnMcu MOXeT OpaTbCA U3 ceMaHTU4Yeckon 6asbl AaHHbIX. TEKCT HaamnMcu Takke MOXeT
nepeonpenensitbCs MPOrpamMMHO. BUpKM reHepupytoTcs aBTOMaTUYECKU, HO MOFyT MOTOM

paccTaBnsATLCS Nonb3oBaTeNieM B HY>KHOE PacrofioXXeHNE U B HY)KHON OpUeHTaLuK.

NS BbICTPOro NepemelLeHnst B Hy>KHOE MECTO KapTbl MOXXHO yCTaHaBNMBaTb 3aKnaKu.

3aknagka Ha TOYKy Ha MECTHOCTYU C onpeaeneHHbIM MacluTabom oToGpakeHus!.

KapTy MOXHO neyaTtaTb C pas3nuyHbIMK ONuMsIMK (Ha OAQHOW CTPaHMLE UMM HECKOTbKUX
CTpaHuuax, B 3agaHHOM Maclitabe unu Bnncae B 3afaHHble rabapuTbl, Ha CTpaHuuax ans

nocneayoLLEn CKIEeNKM n T.4.).

3.31.5 OpraHmsaumsa Kapr

MmeeTcs BO3MOXHOCTb YyAOOHO oOpraHM3oBaTb KapTbl, OObEAUHEHHble ObLLeit
TemaTtukon. COBOKYMHOCTb KapT, 00beAVHEHHbIX OOLLIMM NOMb30BaTENbCKUM UMEHEM W, €CIK
TpebyeTcsi, HAOOPOM MepapXMYEcKMX CBA3eN Mexay 3TUMKU kapTamu, npeacTtaBnsieT cobomn

NPOEKT.

B paMKax NpoeKkTa KapTbl MOXHO CBA3bIBATb MeXOy cobon ¢ nomoLlbto rMMNepCChbISIoK.
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Mnepccbinka onpeaensieTcs oT obbekTa B OAHOM KapTe K APYrol KapTe C ykasaHuem

MeCTOpPacCnosioXeHnA 1 mMacTaba.

3.3.1.6 PepaktupoBaHue o6bekToB

ans penakTnpoBaHunAa U BBOOA o6bekToB npeaycMoOTpPEeHbI:

e BO3MOXHOCTW BBOA W PeAaKTUPOBaHWS:
— BBO[ C 3KpaHa MbILLKOW
— BBOJ, NO KOOpAMHATaM C KnasmaTypbl
— TpaccupoBKa fNHUI
— aBTO3aMblKaHWe KOHTYpOB
— Bblpeska/konMpoBaHue/BcTaBka - 4ybnmposaHve
— MoBOpPOT 06beKTa.
e oriepaumn oTMeHbl/Bo3Bpata aerctemsa (Undo / Redo).
e pefakTMpoBaHue rpynnbl OO HLEKTOB:
— yOaneHuve - nepemMeLleHue;
— pybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHWe/BCTaBKa.
e pefaKkTMpOBaHMeE 3rieMEHTOB ObbeKTa:
— nepemeLlleHne/yganeHne/BcTaBka y3nos;
— nepemeLlleHne/yganenne pebep;
— pasbueHne y4acTka CUMBOSIbHbIM OOBHEKTOM.

e TpaHcdopMauus.

3.3.1.7 BekTopHble OBeprierHbie onepauum

OBeprielt - onepauus HanoXeHus Opyr Ha gpyra AByx unu Gonee crnoes, B pesyrbraTte
KOTOpOi ~ 0obpasyeTcsl  OAMH  MPOM3BOAHBLIA  CrOW,  coAepXalmid  KOMMO3WLMIO
NPOCTPaAHCTBEHHbIX OOBLEKTOB MCXOAHbIX CIOEB, TOMOMOrMI0 3TON KOMMO3VUUMK U aTpubyThl,

apUdMETUYECKUN UM NOTMYECKM NPOU3BOAHBIE OT 3HAYEHMIN aTPUOYTOB UCXOAHBIX OO LEKTOB.

MoanepkmBaloTcs crieaytoLLmne BEKTOPHbIE OBEPIIENHbIE onepaLum:
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e 0ObeanHeHne 06BLEKTOB € HacnegoBaHmeM ID (YHUKanbHOro naeHTudmkaTopa);
e pasbefuHeHVe OOBbEKTOB,;

e pasgeneHue ogHoro obbekTa rpynnon 0GHEKTOB;

e Bblpe3ka 13 ogHoro obbekTa 0bnacTu rpynmnbl OO HLEKTOB;

e OTpe3aHue obbekTa BHe 06nacTy rpynnbl pYrMx OO bEKTOB;

e y3rI0BaHME;

e OydepHbie 30HbI;

® MOCTPOEHMNE KOHTYPOB MNO CETU.

3.3.1.8 KoppekTupoeka pacrpos

B cucteme peanvsoBaHa KOPPEKTMPOBKA pPacTpOBbIX paiinoB, coaepXalimx
CKaHMPOBaHHYD C MIaHWETOB TOMOOCHOBY. KOppeKTMpoBKa WCKaXXEHWUA CKaHWMPOBaHUS
NPOM3BOAMUTCS MO TOYKAM pacTpa, KOOPAUHATbI KOTOPbIX M3BECTHbl. Kak MUHUMYM OOMmMKHbI
ObITb M3BECTHbI YETbIPE TOYKW, ONpeaensioLLmMe Yribl NraHLweTa.

Mpoueaypa KOPPEKTUPOBKN CO3aaeT HOBbLIN pPacTp, Yribl KOTOPOrO COBMaAalT C yrnamu

nraHweTa, T.e. npoleaypa KoppeKkTUPOBKN 0bpe3aeT 0TCKaHMPOBaHHbIE, HO NULLHKE, MONS.

3.3.1.9 MopenuposaHue ceTem M TONoNorMYeckue sagayum Ha ceTax

Hapsgy ¢ obblMHbIM gna TUIC  pasgeneHnem OOBLEKTOB Ha KOHTYpbl, flOMaHble,
KOMOUVHMPOBaHHbIE KOHTYPbI, KOMOWHWPOBaHHLIE fomaHble, Zulu noggepXxvBaeT FMHENHO-

Y3J10BYO TOMOJI0TMI0, 4YTO NO3BOJIAET MOOernnpoBaTb MHXEHEPHbIE CETU.

Hapsgy ¢ 06bi4HbIM Ans TYC pasgeneHnem o6bEKTOB Ha KOHTYpPbI, TOMaHbIe, CUMBOSbI,
Zulu noagepxvBaeT NMHEWHO-Y3MOBYK  TOMOMOMMI0, YTO MO3BOMSET  MOAENMPOoBaThb
NHXEHepHble 1 apyrve ceTn. Tononornyeckasa ceteBasi MoAenb npeacTtaenseT cobon rpad
ceTW, y3namum KOTOPOro SABMATCA ToYeuHble OObEeKTbl (KONoAubl, MCTOYHUKM, 3a0BWDKKM,
pyounbHUKN, NepekpecTkn, notpebutenn u T1.4.), a pebpammn rpaca SBNSIOTCA JIMHENHbIE

00beKTbI (kabenu, TpybonpoBoab!, yHacTKM AOPOXKHOM CETU N T.4.).

Toronornyeckni  pefaktop co3gaeT MaTteMaTuyeckyro Mogenb rpada  cetu
HenocpeaCTBEHHO B Mpouecce BBoAa (pvcoBaHuMs) rpadmyeckon nHdopmauun. Mcnonbays

Moaesib CeTU MOXXHO pellaTb pad TOMOJIorM4eckKunx 3agad, nonck KpaTqa|7|Luero nyTn, aHanus
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CBSI3HOCTM, aHanu3 Kofel, aHanu3 OTKHOYEHMIW, MOUCK OTKIYaoWMX YCTPOWUCTB M T.4.
MOXHO MEHSITb COCTOSIHUS OOBLEKTOB (NEPEKIOYEHUS) C MOCneayoWmMM aBTOMaTUYECKNM
OOHOBMEHMEM COCTOSIHUA BCEW ceTu (Hanpumep, BKIIHOYEHME/BLIKIIOMEHNE  3aBUKKM
TpybonpoBoAa) BbINOMHATL MOUCK  OTKIMHOYAKOLWMX YCTPOWUCTB  (hopMMpOBaHME Crmcka
0OBEKTOB, WMMEKLMX MPU3HAK «OTKMYaloLWwee YCTPOMCTBO», MPU OTKIMOYEHUU KOTOPbIX
BblOpaHHbIN OOBLEKT Takke NEepeBOAUTCA B COCTOSIHUE «OTKIIOYEH»), KpaTdanwmx nyTen
(HaxoauTb KpaTyanwmi NyTb MO CETU MeXady BblOpaHHbIMK y3ramMu C y4eTOM HanpasSieHWUn
Yy4aCTKOB), CBA3aHHbIX OOBLEKTOB (HAXOAMTCA MHOXECTBO OOBLEKTOB CETU, AOCTUXKUMbIX W3
BblOpaHHOro yana ceTn, OOCTWKMMOCTb MOXET onpegenatbca 6e3 ydeta HanpasneHus
Yy4aCTKOB, C Y4ETOM W MPOTMB HanpaBfieHUsa y4acTKOB), UCKaTb BCE KOMibLa CeTW, B KOTOPble

BXOAST BCE BblOpaHHble OOBLEKTHI.

CeTb BBOOMTCA KakK COBOKYMHOCTb TUMOBbLIX TOYEYHbIX OOBLEKTOB, COEOUHEHHbIX
TUNOBbIMU JIMHENHBIMM  OOBbEKTAMK, WMMEKLMMN MpU3HaAK «ydacTtok». WHdopmaums o
Tononornm hopMmpyeTcs aBTOMaTUYECKUN - €Cnn «MOTAHYTb» 3a y3en unu pedpo, CBA3aHHbIE
00bekTbl Takke nepemeltatoTcs. O6bLEKTbI CETU MOXHO OTKPENMATb M 3aHOBO MPUKPENNATb

Apyr K apyry oaHnM aApmxXeHnemM MbILLKW.

Mogenb cetn Zulu gaBnsieTcs ocHOBOM Ansi paboTbl MOAOYNsS pacyeToB WHXEHEPHbIX

ceten ZuluThermo.

34 MHcTpymeHTanbHasa reovHgpopmaumoHHas cucrema N’MC Zulu

Moayne ZuluThermo no3BondeT cos3gaTb PacHETHYD MaTeMaTUYECKYd MOAENb CeTwu,
BbIMOMHWTL  MAcnopTM3auuMilo CeTU, M Ha OCHOBE CO30aHHOW MOAEenu pellatb
MHOPMALMOHHbIE 3adaun, 3adadn TOMOSIOMMYECKOro aHanmsa, W BbINOMHATbL pPasfnyHble

Tennorngpasiintdyeckme pacyeThbl.

Pacquy noanexart TYNMKOBblE W KOJbLEBblE TeEnmoBble CeTUn, B TOM 4YuUCne C
NOBbLICUTETTbHbIMA HaCOCHbIMW CTaHUnAaAMn " apoccenmpyrowmmMmn yCTpOIZCTBaMI/I,

pa60Ta+0Lu,|/1e OT OAHOIo UM HECKOJIbKNX NCTOYHUKOB.

[Mporpamma npegycmaTpuBaeT TennornapaBnuyecknii pacyeT C NpucoeduHEeHNEeM K
ceTn nHavBMayasnbHbIX TennoBbiX NyHKTOB (ATT1) n LeHTpanbHbiX TennoBbix nyHkToB (LITTT)

NO HECKOJMbKUM OECATKAMUN CXEMHbIX peUJeHMﬁ, npMMeHAeMbIX Ha TeppUTopun Poccuw.

Pacuet cuctem tennocHabxeHus MoxeT npon3BoanTbCA C y4ETOM YyTEYEK N3 TennoBomn
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cetTn n cncrtem Tennon0Tpe6neH|/|;|, a TakKkKe TernmosblX NMoTepb B pr6OI'IpOBO,D,aX TEnnoBon

ceTn.

PacueT TennoBbix MoTepb BedeTcss NGO MO HOPMATMBHLIM MOTEpsiM, 1MBO no

CbaKTI/I'*-IGCKOMy COCTOAHUIO N30J1ALNNA.

PacueTtbl ZuluThermo moryT paboTaTb kak B TECHOM MHTErpauumn ¢ reonHdopMaLMoHHON
cuctemon (B Bmae moayns pacwupenuna TMUC), Tak u B Buae oTaenbHon 6Gubnuoteku

KOMMOHEHTOB, KOTOPbIE MO3BOSSOT BbIMOMHATL PaCcHeTbl U3 NPUNOXKEHWUI NOSb30BaTENEN.
CocTaB 3agav:

e [OCTPOEHUE pacHETHOM MOAENN TEMSIOBOWU CETH;
e nacrnopTusaumsi 06bEKTOB CETH;

e Hanago4HbI pacyeT TENoOBOW CETH;

e [OBEPOYHbLIN pacyeT TENSOBOM CETU;

e KOHCTPYKTOPCKUIW pacyeT TensoBon ceTu;

e pacyeT TpebyemMon TemnepaTypbl Ha UCTOYHUKE;
e KOMMYTaUMOHHbIE 3afa4u;

e MOCTPOEHUE MbE3OMETPUYECKOIO rpacmka;

e pacyeT HOpMaTUBHbIX NMOTEPbL TEMNA Yepes3 NU30MALMIO.

3.4.1 MocTpoeHme pacueTHOM MOAEnNU TEMNJIOBOMU CeTU

Mpn pabote B reoMHOPMaUMOHHOM CUCTEME CETb A0CTaTOYHO MNPOCTO U BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKXW UK no koopauHatam. [pu atom cpasy opmmpyeTcs
pacyeTHass mogenb. OcTtaeTca nuwb 3a4aTb pacyeTHble NnapaMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMOJIHEHNA pac4yeTa.

MaTemaTnyeckass Moaenb CeTu AOns MPOBEAEHVS TEnnornapaBnuMyeckux pacyeToB
npeacTaBnsieT cobow rpad, roe ayramMmu, COeauHSIIOWMMK  Y3Mbl, SIBRSKOTCA  Y4acTKu

TpybonpoBoOaOB.

YyacTtok m3obpaxaeTcsas OOHOW NUHMEN, HO MOXET O03Ha4yaTb HECKOSbKO COCTOSIHUA,

3afaBaeMbliX Pa3HbIMU PpEXNMaMN.
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Pesgm | ————t——  EEIFOMEH

Pengmal - - - OTEmOHeH
Pemama 3 ——————  omamones obpaTHRLH

Pesama 4 OTHIFSEH TI0 AR LEF

PﬂcyHOK 3.2- VI306pa>KeHMe HECKOJIbKMX COCTOSIHUI Yy4acTKOB, 3agaBaeMbIX pa3dHbIMU peXxXxumam

OTO BHELUHee npencrasrieHne CceTu. I'Iepep, Ha4vaJ1oOM pacyeTa BHELUHEE npeacrasrieHne
ceTn, B 3aBUMCMMOCTU OT TUNOB N PEXNMOB 3J1EMEHTOB, COCTaBJIAOLLNX CETb, r|pe06pa3yeT0ﬂ

(kogompyeTcsi) BO BHYTpeHHee NpeAcTaBneHne, no KoTopoMy 1 NPOBOAUTCS pacyerT.

npOCTbIM y3JlOM B MOAESIN CHUTaeTCAd nobown y3ell, 4bU CBOWCTBa cheumanbHO He
OroBOpeEHb.LI. npOCTOﬁ y3el CIyXUT TOJbKO A4 coeAnHEeHUA y4aCTKOB. Taknmu y3namum and
Mogenn 4BndArTCA TennoBble KaMepbl, OTBETBIIEHWA, CMEHbl OMaMeTpoB, CMEHa TuMna

NPOoKIagkn unn tuna n3ondumm n T1.4.

Bo BHyTpeHHel koaMpoBKe Takue y3rbl NpeBpaLlaoTcs B ABa Y3na, OAMH B NOAAOLLEM
TpybonpoBoae, Apyro B o6paTHOM. B Kaxkaom y3re MoXHO 3afaTb CIMB BOAbI U3 NOAAMOLLENO

n/vinn 13 obpaTtHoro TpybonpoBoaOs.

MoTpebutenb TEnnoBOM 3HEPrMN XapaKTePU3yeTCsl pacyYeTHbIMM Harpyskamy Ha
CUCTEMY OTOMIEHNS!, CUCTEMY BEHTUNALMM W CUCTEMY TOpsSiHEro BOAOCHABGXEHUS U
pacyeTHbIMM TeMnepaTypamy Ha BXOAe, BbiXxoAe MOTPeOUTENs, U pacyeTHON TemnepaTypon

BHYTPEHHEro Bo3ayxa.

B ogHonuMHeMHoMm npeacTaBneHMM MnoTpebuTenb - 3TO Y3N0BOM SMEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TONbKO C OQHUM Y4aCTKOM.

BHyTpeHHAss KkogupoBKa noTpebuTtens CyweCcTBEHHO 3aBUCUT OT €ero  CXembl
npucoeavHeHnss K TennoBon cetn. Cxembl MOryT ObiTb 9neBaToOpHble, C HACOCHbBIM
CMeLLUEHNEM, C HE3ABMUCUMbIM MPUCOEAMHEHNEM, C OTKPbITBIM UK 3aKpbITbiM OTOOPOM BOAbI
Ha BC, c perynstopamu TemnepaTypbl, OTONMEHUS, pacxoda v T.4. Ha gaHHbIi MOMEHT B

pacrnopsikeHun nonb3oBaTens 35 cxeM NpPUCoeanHEHUsI NOTPeGUTENeN.

Ecnu B 30@aHMM HECKOSbKO y3110B BBOAA, TO 00bekTom «FIOTpe6I/1TeJ'Ib» MO>XHO onuncaTtb
Kaxgbin BBO4. B TOXE BpeMsa Kak OOuvH I'IOTpe6VITeJ'Ib MOXHO onucaTb Lenbin KBapTasn unm

3aB0[, 3a4aB AN Takoro notTpebutens 0606LeHHbIE TENMOBbLIE HArPYy3Ku.

O600LWeHHbIN NoTpebuTens - 9TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo
e
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I'IOTpe6J'IF|eMbIM pacxoaom, nméo pacxon o6ycn0|3neH 3afjlaHHbIM COMNMpoTUBNEHNEM Y3ra.

Takon obbekT yaobHO Mcrnonb3oBaTb, KOrga BO3HWKAeT HeOOXOAMMOCTb paccyuTaTb
rmapaBnuky cetm 6e3 unHOpMauuMnm O TEennoBbiX Harpy3kax W KOHKPETHbIX CXemax
npucoeavHennss notTpebutenen K TeNNOBOM ceTU. Hanpumep, npu pacyeTe MarncTparnbHbIX
ceTen nHdopmMauun O KBapTarnbHbIX CETAX MOXET He ObiTb, a ANs OLEHKN NoTepb Hamnopa B
MarMcTpansix [[ocTaTovHO 3agaTb 0600WeHHble pacxodbl B TOYKax MpPUCOEAMHEHMS

KBapTasrioB K MarnMcTpansHon ceTu.

B ogHonvHenHom nsobpaxeHnn He TpebyeTcs nogkntodatb 0600LEHHbIM NOTpeduTens
Ha OTAeNbHOM OTBOASLLEM Yy4acTKe, Kak B Criydae nmpoctoro notpebutensa. To ectb B 3TOT
y3en MOXeT BXOAUTb U/Mnun BbIXoaNTb foboe KONMYeCTBO y4acTKOB. OTO NO3BONSET ObICTPO U

y,D,06H0, C MUHMMaAlbHbIM KOJTM4ECTBOM UCXOAOHbIX AAaHHbIX.

I
L

HMETOYHMK 0606 WeHHLI& NOTPpesHTEN!

PucyHok 3.3 - O6006L1eHHbIN noTpebutens

LUTM - 310 y3en AOMOMHUTENBHOIO pPerynvpoBaHUa W pacnpefesnieHns TennoBon
aHeprun. Hanunune Takoro ysna nogpasymeBaeT, UYTO 32 HUM HaxOo4uTCs TYNuKoBas CeTb, C
nHameuayansHeiMy notpedutenamn. B LITIT moxeT BXoauTb TONbKO OAMH YYaCTOK U TOMbKO
OOWH y4acTOK MOXET BbIXOauTb. [Mpuyem BXOASALLMIA YHaCTOK MAET CO CTOPOHbI MarnucTpanu, a
BbIXOOSALMA Y4aCTOK BedeT K KOHeYHbIM noTpebutenam. BHyTpeHHAss kogupoBka LTI
3aBUCUT OT €ro CxemMbl MPUCOEOUHEHUS K TEMSIoBOM CETU. OTO MOXET ObiTb rpynmnoBown
aneBartop, rpynnoBOi HACOC CMELLEHMWS, HE3aBMCMMOE MOAKIOYEHNE rpynnbl NoTpebutenen,
Govnepbl Ha BC u T.4. Ha gaHHbIN MOMEHT B pacnopshkeHun nonb3oBaTens 29 cxem

npucoeguHenna LTI,
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o

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - LUTN

lMepemMblika MO3BONSET CMOAENUPOBATb YYaCTOK, COEAMHSAIOWMIA  nodarowmm  wu
obpaTHbIN TpybonpoBoabl. B aTOT y3en MOXeT BXOAUTb U/UNK BbIXO4UTb foboe Konmy4ecTso

Y4acTKOB.

PucyHok 3.5 — lNepembivka

Tak Kak nepemblyka B OOHOMNMHENHOM M300paXkeHun npeacTaBrneHa yanom, To And
MOAENVPOBaHNS COEAMHEHUS MeXay Modalolnm  TpybonpoBOAOM OOHOMO y4yacTka W
obpaTHbIM TPyGONPOBOAOM APYroro y4acTka OAHOrO arieMeHTa «nepemblyka» HegoCTaTOuHO.

MoHagobATCA elle ABa yvacTka: O4MH TOMLKO NOAAOLLIMI, APYrOM - TONbKO OOpaTHbIN.

PucyHok 3.6 - CoeguHeHue mexay noaarolmm Tpy6onpoBoAOM OQHOIO y4acTka U o6paTHbIM TPyGONpoBOAOM
Apyroro y4yactka

HacocHasa ctaHumsa B OOHONMMHEMHOM MN300paXkeHnn NpeacTaBnaeTcss ogHMM yarnom. B
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3aBMCUMMOCTM OT Tabnm4yHbIX NapamMeTpoB 3TOrO y3fna HacoC MOXET ObiTb YCTAHOBMEH Ha
nogatowemMm unn obpaTtHoMm Tpybonposoae, NMbo Ha obomx TpybonpoBogax OAHOBPEMEHHO.
[na 3agaHna HanpaBneHns OENCTBMA HAcoca B 3TOT Y3en TOMbKO OAMH y4acTOK 06s13aTensHO

AOOJMKEeH BXOOUTb U TOJTbKO OANH YHaCTOK OJTKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuus

Hacoc moxHO MogenupoBaTb AByMsi crocobamu: nvbo Kak mpaearnbHoe YCTPOWCTBO,
KOTOpPOE U3MEHSIET AaBreHNe B TpyGONpoBoade Ha 3a4aHHYH BENUYMHY, MO0 Kak YCTPOCTBO,

paboTatoLLee C y4ETOM pearnbHO HarNopHO-PaCcXoAHOM XapaKTepPUCTMKN KOHKPETHOTO Hacoca.

B nepBom cnyyae npocTo 3a4aeTcsa 3Ha4YeHWe Harnopa Hacoca Ha mnojarowem wuunm
obpaTHOM Tpybonposoae. Ecnn 3HadeHne Hanopa Ha 0gHOM U3 TPy6onpPOBOAOB PaBHO HYIHO,
TO Hacoc Ha aToMm TpybonpoBoae oTcyTcTByeT. Ecnm 3HadeHne Hanopa oTpuuaTensHo, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HaBCTPeYY BXOOSLLEMY B HEFO y4acTKy.

H=10n H=-10mn
H=—10m H=10n
5D-I 40
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PucyHok 3.8 - Mbe3omeTpuyeckue rpacdvkmu

Ha puUcyHKe BUOHO, KaK pa3rinyHblie HarnpaBlieHNA y4aCTKOB, BXOOALLUMX 1N BbIXOOALLMX N3
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HacoCa B cCoYeTaHMn C pa3HbiIMXU 3HaKaMW Hanopa, BIUNAKOT Ha pe3ylbTaT pacyeTa,

OTOBPaXKEHHbIN HA MbE30METPUYECKUX rpadonKax.

Korga 3agaetcsa TOMbKO 3HadeHve Hanopa Ha Hacoce, OHO OoCTaeTcA HEU3MEHHbIM He

3aBUCUMO OT npoxoasdLuero 4epes3 HacocC pacxoaa.

Ecnn mopenvpoBatb paboTy Hacoca ¢ yd4eTtoMm ero QH xapakTtepuctuku, To criegyet

3a4aTb pacxofbl 1 HarMopbl Ha rpaHMLax paboyen 30HbI Hacoca.

Hmax —

Hmin ‘\\_\

Gmin (i

PucyHok 3.9 - HanopHo-pacxogHas xapakTepucTMka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpegensieTca napabona ¢ MakcCMMymMOM Ha OCY LaBIEHWA,
Mo KOTOpoW pacyeT v ByaeT onpeaensaTb Hanop Hacoca B 3aBUCMMOCTM OT pacxoda. Crneagyet
OTMETUTb, YTO XapaKTepuUCTUKa, 3aJaBaeMasi Takum 00pa3oM, MOXEeT OoTnmMyatbCs OT
peanbHOM XapaKTEPUCTUKM Hacoca, HO B npegenax pabouyen obnactn obe xapakTepuCTUKn

npakTn4eckn coBnagatror.

[1ns onnucaHnsi HECKOMNbKNX napanneribHoO pa60Tarou_u/|x HaCcoCOB OOCTATO4YHO 3adaTb UX
KOJIMHECTBO U pe3yrbTUPYOLLaAa XapakKTepUucTtuka 6y,1:|,eT onpepgenieHa npun pacyete

aBTOMaTn4ecKu.

Tak kak Hanopbl Ha rpaHuuax paboyeir obnacTu Hacoca GepyTcs M3 CrpaBOYHMKA U
BCErga MosioKMTENbHbI, TO HanpaBreHve OelCcTBMs Takoro Hacoca OyaeT onpenenstbes

TOJ1bKO HanpasrieHnemM BXogdLlero B y3es y4dacTka.

[poccenvpytolime yCTpoUCcTBa B OAHONMMHENHOM NpeacTaBneHnm BRsSTCA y3namm, HO
BO BHYTPEHHEN KOAMPOBKE - 3TO AOMNOMHUTENbHbIE Y4aCTKU C MOCTOSIHHBIM UMW NEPEMEHHbIM

conpoTtuBneHvem. B apoccenupyowmin ysen obsisaTtenbHO OOMKEH BXOOWUTb TONbKO OAMH
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Y4acCTOK, U TOJIbKO OAUH Y4aCTOK 13 y3I1a OOJTKEH BbIXOO4UTb.

Ha nogawuwen npySonpofoge Sreg
o 2 L o
o — o

0 P o P O

Ha ocEpamyoM mpyEonpofoge

e e o

P g T et B i}

Sreqg

PucyHok 3.10 - [ipoccenvpyrolime ycTpoucTsa

C TOuYKM 3peHuss Moaenu ApoccenbHas Wanba 310 UKCUpOBaAHHOE COMPOTUMBMEHME,
onpeaensieMoe AMameTpOM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAatoLLeM, TakK U
Ha obpaTHoM TpybonpoBode. Tak kak 3TO HeperynMpyemoe COMpOTUBIIEHME, TO BENWYMHA

racvMoro LLanboii Harnopa 3aBUCKT OT KBagpaTa, NPOXOAsLLEro Yepes Lwanby pacxoaa.

Ha pucyHke BUOHO, KakK MEHAKTCA NoTepn Ha wanbe, yCTaHOBJ'IeHHOIZ Ha nogaroliem

Tpy6onpoBoae, Npy yBenMYeHnn pacxoda Yepes Hee B [Ba pasa.
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PucyHok 3.11 - ipoccenbHas wanba

Perynatop [aBneHuss - YCTPOMCTBO C MNEPEMEHHbIM COMPOTMBIIEHMEM, KOTOPOE
No3BOSIAET NoaAepK1BaTb 3a4aHHOe JaBrieHve B TpybonpoBoae B onpeaenieHHOM Avanas3oHe
n3MeHeHus pacxopga. Perynatop gaBneHnst MOXeT yCTaHaBNMBaTLCS KaK Ha NoAatoLLeM, Tak 1

Ha obpaTHOM TpyGonpoBoae.
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PucyHok 3.12 - PerynaTtop Aasnexnms

Ha pucyHke mnokasaHo, YTO MpV YBENWYEHWM B OBa pasa pacxoda Yepes perynstop,
yCTaHOBMEeHHbIN B obpaTHOM TpybonpoBode, AaBneHWe B peryrnmpyemMoM Y3fie ocTaeTcs

NOCTOAHHbIM.

BennunHa conpoTuMBREHUs perynsitopa  MOXET M3MeHATbCs B npegenax oT
GECKOHEYHOCTN [0 COMPOTUBIIEHMSI MOMHOCTLIO OTKPbITOro perynsatopa. Ecnu ycnosus
paboTbl CETU 3aCTaBMSAOT PEryNSATOP MOMIHOCTLI OTKPbITHCS, TO OH HauYMHaeT paboTaTb kak

HeperynupyemMbli 4pOCCENUPYIOLLMIA y3en.

PaboTa perynatopa pacnofiaraemMoro Haropa aHarorn4yHa pa60Te peryndaropa
OaBlieHusA, TOJIbKO B 3TOM Cllydae peryndatop CrapaeTcd AepXKaTb NOCTOSAHHOM 3aaHHYIO

BEMUYMHY pacrofiaraeMoro Haropa.

Perynatop pacxofa - 9T0 y3en C nepeMeHHbIM COMPOTUBNEHNEM, KOTOPOE MO3BONAeT

NnoAAepXKMBaTh NOCTOSAHHLIM 3ajaHHOE 3HAaYEeHME NPOXOASALLEro Yepes perynatop pacxoaa.

Peryn;lTop MOXHO YCTaHaBliMBaTb KaK Ha Nnogawuwem, TaKk U Ha O6paTHOM
prGOHpOBO,D,e. K pa60Te peryndaropa pacxoga MOXHO OTHEeCTUM BCEe CKa3aHHOE Tpo

perynsTopbl AaBreHus.

3.4.2 Hanapo4yHbin pacuyeT TensioBom cetm

Llenblo Hanmago4Horo pacyeta sBnseTcs obGecrnedveHne noTpedbuteneil pacyeTHbIM
KONMMYeCTBOM BoAbl M TEMNnoBon aHeprun. B pesynbTaTe pacyeTa OCyLLECTBMAETCA Noacop

aneBaTtopoB MU UX conen, npon3BoAUTCA pacyeT CMECUTESIbHbIX WU  OPOCCEeNTMPYHOLLNX
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yCTpOIZCTB, onpenendeTca Konn4ectBoO U MeCTO YCTaHOBKM AOPOCCEJSIbHbIX wanb. Pacuet
MOXET Nnpon3BoaNTbLCA MNMpn U3BECTHOM pacnojiaraéMomMm Harnope Ha WCTOYHUKE W €ero

aBTOMaTn4eCkom no,u,6ope B Clly4ae, eClii 3agaHHOro Harnopa He goCTtaTo4HO.

B pesynbTate pacyeTa onpedensitoTcst pacxodbl M NOTepu Haropa B Tpybonposogax,
Hanopbl B y3fax ceTh, B TOM Y1CIe pacnoriaraeMble Hanopbl y noTpebuTenen, Temnepatypa
TENNOHOCUTENS B y3rax ceTu (Mpy y4eTe TENMOBLIX NOTEPb), BENMYMHA M30LITOYHOrO Harnopa

y noTpebutenen, TemnepaTypa BHyTPEHHErO BO3ayxa.

[poccenupoBaHne WM30bLITOYHBIX HAMOpPOB Ha abOHEeHTCKMX BBOAAX MNPOM3BOOAT C
MOMOLLBIO COMen 3neBaTopoB M ApoccenibHbiX Wwand. [poccenbHble LWwanbbl nepea
abOHEHTCKMMM BBOA4AMM YCTaHaBMMBAKOTCS aBTOMATMYECKM Ha nogarollem, obpaTtHOM wnm
oboux TpybonpoBodax B 3aBMCMMOCTM OT HEOOXOAMMOro Afisi CUCTEMbI FMAPABINYECKOro
pexunma. Npn paboTe HECKOSNbKUX UCTOYHUKOB Ha OLHY CeTb onpeaensieTcs pacnpenerneHve
BOZbl U TEMMOBOW 3HEPIUN MEXAY UCTOYHMKaMK. MNMoasogutca 6anaHc no Boae v OTNyLLEHHON
TENSIOBON 3HEPrMen Mexay UCTOMHUMKOM u notpebutenamun. OnpenensatoTtcs notpebutenu um
COOTBETCTBYIOLLUMIA MM WCTOYHUK, OT KOTOPOro [AaHHble noTpedbuTenn nomnyyalT BoAy W

TEnoBYH SHEPIUIO.

3.4.3 MoBepouHbLIN pacueT TensoBoMu ceTn

Llensto noBepovHOro pacyeTa sBNsieTcs onpegeneHve akTUY4ecknx pacxodoB
TENNOHOCUTENS Ha YydyacTkax TennoBOW CeTU M Yy noTpebutenen, a Tawkke KOnM4yecTse
TENMOBON 3HepruM Mony4YaeMon noTpedutenem Mpu 3adaHHOW TemnepaTtype BoAbl B

nogaroem pr6OI'IpOBO,D,e 1 pacnonaraemom Harnope Ha NCTOYHUKE.

Co3gaHHas MaTemaTtudeckasi WMUTaUMOHHasi MOAENb CUCTEeMbl TennocHabXeHus,
cnyxatias Ans peweHns NOBEPOYHOM 3a4ayn, NO3BOSISET aHaNM3MPOBaTb MMAPaBIINYECKUN U
TENMOBON pexuM paboTbl CUCTEMbI, @ TaKkke MPOrHO3MPOBaTb W3MEHEHWE TemnepaTypbl
BHYTPEHHErO BO3dyxa Yy noTpebutenein. PacyeTbl MOryT npoBOAUTLCA MpPU  PasnUYHbIX
NCXOAHbIX AaHHbIX, B TOM Y/CHe aBapUAHbIX CUTYaUMsIX, HANpUMep, OTKIMYEHUN OTAENbHbIX
y4acTKOB TEMMOBOW CeTW, nepedayn Boabl U TEMSOBOW 3HEPrMM OT OOHOMO MCTOYHMKA K

[pyromy no oAHOMy 13 Tpy6onpoBOAOB U T.4.

B pesynbrate pacuyeTa onpenensioTcs pacxodbl M MoTepu Hamopa B TpyGonposoaax,

Hanopbl B y3nax CeTu, B TOM YMCre pacrionaraeMble Hanopsbl y notpebuTtenen, Temnepartypa
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TENMoHocuTens B y3nax cetu (Mpu y4yeTe TennoBbiX MOTEpb), TemnepaTypbl BHYTPEHHEro
BO3ayxa Yy noTtpebutenen, pacxodbl M TeMnepaTypbl BOAbl HA BXOAE W BbIXOAE B KaXayto
cuctemy Tennonotpebnenusi. [pu paboTe HECKONMbKMX WCTOMHWMKOB Ha OfHY CeTb
onpeaensieTcs pacnpeaeneHne Boabl U TENMOBOW SHEPrMN MeXay UCTOYHMKamW. MoasoauTcs
GanaHc no Bode W OTMYLLEHHOW TENMOBOW SHEPrMer Mexay UCTOYHUKOM U MoTpedtutensmu.
Onpepensitotcs NOTPEOUTENM U COOTBETCTBYHOLLUMA MM MWCTOYHMK, OT KOTOPOrO [AaHHble

noTpeduTeny NonyyaroT Body U TENSOBYHO 3HEPTULO.

344 KoOHCTpYKTOpCKMM pacuyeTt TensioBom cetm

Llenbto KOHCTPYKTOPCKOro pacyeTa sIBNSETCS onpeneneHme aMameTpos TpybonpoBoaoB
TYNUKOBOW M KOJbLIEBOW TEMSIOBOW CETWU NMPU MPOMycke MO HUM pPacYeTHbIX PacxodoB Mpw

3afaHHOM (MM HEU3BECTHOM) pacrofiaraéMoM Hanope Ha UCTOYHMKE.

[aHHas 3agadva MOXeT ObITb UCMOMb30BaHa Npu Bblaade paspeLleHns Ha NoaKioveHne
noTpebuTenen K TENNOBOM CETU, TaK KaK B KayecTBe MCTOYHMKA MOXET BbICTynaTb ftobown
y3ern cucTembl TeNNOCHabXeHus, HanpuMep Tennosas kamepa. [na 6onee rmbkoro pelueHns
[aHHOW 3aJayn NpenycMOTpPeHa BO3MOXHOCTb M3MEHEHUSI CKOPOCTU OBWKEHUSI BOAbl MO
yyacTkam TEenoBOWN CETU, YTO NPUBOAUT K U3MEHEHMIO AMamMeTpoB Tpybonposoaa, a 3HaunT U

pacnojiaraemMmoro Hariopa B TO4Ke NoAKITto4YeHns.

B pesynbtaTte pacyeTa onpeensitotcs AvameTpbl TPyOoOnpoBOAOB TEMMOBOW CETH,
pacrnonaraemblin Harmop B TOYKe MOAKMHYEHUS, PacXodbl, MOTEPU Hamopa W CKOPOCTU

OBUXXEHUA BOObl HA y4aCTKax CETU, pacnojiaraémMble Hanopbl Ha I'IOTpe6I/ITeJ'IFIX.

3.4.5 Pacuet TpebyemoM TeMmneparypbl HA UICTOUHUKE

Llensto 3apaun siBnsieTcss onpedernieHve MUHMMarbHO Heobxoaumoln TemnepaTypbl
TENMOHOCUTENSI Ha BbIXOAe M3 WUCTOYHWKA Ans obecriedeHust y 3agaHHoro noTtpebuTens

TeMnepartypbl BHYTPEHHEINO BO3yXa HE HXE pacquHon.

3.4.6 KommyTaumoHHbIe 3agaum

AHann3 OTKMIOYEHUIN, MEePEKIIOYEeHNIA, MNOUCK OBnwkanwen 3anopHON apmatypsbl,
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OTKIIHOYatoLLEN Y4aCTOK OT NCTOYHUKOB, UJIN MOJIHOCTbIO |/|30n|/|py+ou.|,e|7| Y4aCTOK U T.4.

3.4.7 Mbe3omerpuueckun rpacpmk

Llensto nocTpoeHus Nbe3oMeTPUYECKOro rpachuka SIBNSiETCA HarnsgaHas MnnocTpaums

pe3ynbTaTtoB rmapaBriM4eCcKoro pacyeTa (Hana,qquoro, NnoBepOYHOro, KOHCprK'I'OpCKOFO).

OTO OCHOBHOM aHanNUTUYECKUN MHCTPYMEHT crieuypuanncta rno ruapasnnyeckum pacyeTam
TennoBbiX ceTen. Nbe3omeTp npeacrtaBnsieT cobon rpaduyeckMn LOKYMEHT, Ha KOTOPOM
n300paxeHbl NIMHUM OaBNEHW B MOAAOWEN WU ODOpaTHOM MarucTpansx TEensioBon cetu, a
Takke Npodunb penbeda MeCTHOCTU - BAOSb ONpeAeneHHoro nyTu, COeaUHALLEro Mexay
cobou Ba Npomn3BOSIbHBIX Y35ia TEMOBOM CETU NO Hepa3pbIBHOMY MOTOKY TensnoHocuTens. Ha
Nbe30METPMUYECKOM TpadduKe HarnsgHo npeacTaBrieHbl BCE OCHOBHbBIE  XapaKTEPUCTUKU
pexunma, nosnyyYeHHble B pesynbTate rmapaBfMyecKoro pacyeTa, No BCEM Yy3raM U yvacTkam
BAOMb BbIGPAHHOMO NyTWU: MaHOMETpUYECKue AaBneHus, NosHble N yaerbHble NoTepu Hanopa
Ha yyacTkax TennoBOM CeTW, pacrnonaraemMble [aBfieHUss B Kamepax, pacxogpl
TENSIOHOCUTENS, nepenagpl, CO34aBaeMble Ha HACOCHbIX CTaHUMSX W UCTOYHMKAX,

N306bITOYHbIE Hanopbl 1 T.A4.

FEC)
=
=

Hosnatnos reet yINa ™S TR0 TE.11 ™12 HCA THA13 e K45 LLTE

FeOgeseeCatd tatoTh, M 1 14 s 6 3 2 8 1

Hanop & ofpaTom TEASONPORSRS, M b 3 W48 062 743 42709 8257 41 45494 46102

PacNOnansstiess nanop, M 82 B8 245 737 £5.395 83264 2959 46518 42585 0457

Anvea puscTes, M M50 M9 BET NES 7254 5516 ns 682

RAanaTp yuacTes, M 01 01 01 01 o1 ooy 00s 005

MOTeps Ranoes & NOASOREM TERESONPOLORe, M 0952 05T O0&n 0544 1000 16807 2688 1108

Doteps racops ¢ ofiparioss fiyfonposoge, » 053 033 035 0 0548 087s 1953 0808

CRopoc Te ANunets BOAM § NOL TR-A0, MK 1082 083 08 ors2 oM 119 053

Coopot 1y Atvumens BORM & 0P TR-A0, MK 08 ar 0615 0554 0554 08TS 0878 SIS

Yaaraon nenisasn noTepw 8 1 amaht DI 1711 14354 MEss 1849 am 69453 13883 —‘:J
Ll | | »

PucyHok 3.13 - Nbe3omeTpuyeckui rpacmk
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LlBeT N CTUMb NUHUIA 3a4aeTCA Nosb3oBaTenem.

B Ttabnuue nog rpadmkoM BbIBOOSTCA AN KaXOOro Yyara CeTM HauMmeHoBaHue,
reogesndyeckass OTMETKa, BbICOTa MOTPebUTENsi, Hanopbl B MofawollemM U obpaTHOM
TpybonpoBoaax, BennyMHa ApOCCenMpyeMoro Haropa Ha warbax y notpebutenei, notepu
Hamopa Mo y4YacTkaM TennoBoOW CETU, CKOPOCTM ABWXKEHUSI BOAbI HA y4acTkax TEMNSIOBOW CETU U

T.4. Konnyectso BbIBOAMMOW NMof rpadomkoM MHpopMaLmnmn HacTpanmBaeTcs Nnosib3oBaTesieMm.

3.4.8 Pacuetr HopMaTMBHbIX NMOTEepb TENna Yepes U3onauuio

Llenbto gaHHOro pacyeta sBnsieTcA onpefernieHne HOPMaTUBHLIX TennoBbIX MOTEPb
Yyepe3 u3ongauuo TpybornposBodoB. TernrnoBble NOTepu onpenensaluTcd CyMMapHO 3a rog C
pa3buekor no mecsiLam. NpocMoTpeTb pesynbTaTbl pacyeTa MOXHO Kak CyMMapHO Mo BCeW
TENnoBOW CEeTW, TaK M MO KaXAOMYy OTAENbHO B3SITOMY WCTOYHWKY TEMrOBOW 3HEPrun u
KaxkgoMy LieHTpansHomy TennoBomy nyHkTy (LITTT). PacueT moxeT ObITb BbINOSMHEH C y4eTOM

nornpaBoYHbIX KOSCbeI/ILI,I/IeHTOB Ha HOPMbI TEMMNOBbLIX NOTEPb.

PesynbTaTbl BbINOSIHEHHBIX pac4YeTOB MOXHO 3KcnopTuposaTb B MS Excel.

3.4.9 «PykoBopacTtBo nonb3oBarensa NC ZULU»

«PykoBogcTteo nonb3osatens NMC ZULU» npeacTasrieHa no CCbifike HUxe

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

3.4.10 «PyxkoBoacteo nonb3oBarensa ZULU-THERMO»

«PykoBoacTtBo none3oatens ZULU-THERMO» npeacrasneHa no CCbifike HukKe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 IJIEKTPOHHAA MOAENDb CYLLECTBYIOLLENA CUCTEMbDI
TEMNOCHABXEHMUA. OTAMbI AKTYAJIMU3ALLIUU

4.1 UndopmaumoHHo-rpachmueckoe onucaHme o6LEKTOB CUCTEeMbl

TennocHabxxeHusa

Ha ocHoBe cyluectBytoen OM ns uenen ee aktyanusauum Obina cosgaHa mMoaernbHas
Gasza —«ts 2021» («CyliecTBytloLlEE MOSIOXKEHMEY), B KOTOPOM NpoBOAMNachL BbiBEPKA C
nocrieayoLwen KOPPEKTUPOBKON NHAOPMALMOHHO-TPAhMHECKOro  ONMMCaHnst CyLLECTBYIOLLIMX
0OBbEKTOB CUCTEMbI TEMnocHabXeHnsa ropodckoro okpyra ropog Crepnutamak € ydeToM
N3MeHeHun, npomusoweawmnx 3a nepuog 2014 — 2020 rogos, No AaHHbIM 3akasdnka (6asa

aboHeHTOB; 6a3bl TENMOBLIX CETEN; CYTOYHbIE BELOMOCTN).

B aK'I'yaJ'II/I3I/IpOBaHHOI7I 0ase AaHHbIX SJ'IeKTpOHHOﬁ Moaenn ornvcaHbl 1 npu
HeobXxoaAMMOCTN AOOMOSTHEHbI (CKOppeKTMpOBaHbI) NacrnopTHble XapakKTepUCTUKU BCEX TUMOB
0OBLEKTOB cuUCTEMbI TennocHabxeHus. MNMonHoTa 3anonHeHust 6asbl JaHHbLIX MO napameTpamMm

3aBUCUT OT HaAINMN4nA NCXOOHbIX AAHHbIX Y TEnMoCHabXatoLLMX KOMMaHWA.

80445.0M-M1CT.003.000
37



OBOCHOBbIBAIOLLIWE MATEPUAJIbI K CXEME TENNOCHABXEHWUA TOPOACKOIr0O OKPYIrA rOPOA CTEPJIUTAMAK PECNYBIIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 FO[I)
FMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

4.2 Ornapka n KanubpoBka 3NeKTPOHHOM Moaenu

B paMKax gaHHOro atana ObINn BbINOMHEHbI:

e koHBepTaumss TorocHoBbl M3 WIC «Tennolpacp» B [UC «Zulu»lPK
«ZuluThermo 8.0». MNpueeneHne moaenbHbix 6a3 MNC «Zulu»MPK «ZuluThermo
8.0» K KoopauHaTam, COOTBETCTBYKOLUMM  KOOpAMHATaM  TOMOOCHOBbI

TEpPPUTOPUM FOPOACKOro okpyra ropog Cteprnvramac.

e KOHBepTaums AaHHbIX OO0 WCTOYMHUKaX, TEennoBbIX CETSAX W TennoceTeBblX
obbekTax cuctemM TennocHabxeHus, cogepxawmxca B UMC «Tennol pad», B
dopmatbl MTMC «Zuluy» NMPK «ZuluThermo 8.0».

e OTJlagKa pa6OTbI pacHeTHbIX MaTemMaTU4eCKmnx Mo,u,yne|7| nytem BbIABI1EHUA

OLUMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOOENMM C LEeNnbl [AOCTUXKEHUSI COOTBETCTBUSI PacyeTHbIX
napameTpoB Moaenu hakTUYeckuMm napamMeTpam B OrnpeaeneHHbIX penepHbIX
y3nax cuctembl TennocHabxeHus (Npu HanuuMn MHdopMauMn No pacxonam,
AaBreHnsiM Boabl B Mojalolmx K obpaTHbiXx TpybonpoBodax CUCTEMb

TennocHabxeHns ons akTMYeCKoro pexmma).

Ha aTane oTnagku 3nekTpoHHOW Mogdenu Obin npoBedeH aHanu3 MonHOTbl U

JOCTOBEPHOCTN BHECEHHbIX NCXOAHbIX AAaHHbIX.

KanubpoBka mMogenu - npouecc uaeHTudpmkaumm u TOHKOW HACTPOMKM HabopoB
MCXOOHbIX AaHHbIX Takmm obpasom, 4TOObl obecneuntb MakcumanbHoe npubnxeHne
pe3ynbTaToB MMOPaBMYECKOrO pacdeTa K pakTMyYeckum napameTpam B OnpenesieHHbIX
penepHbIX y3nax cucTembl TennocHabxeHnus. [ns opraHuM3aumm npouecca kanubposkn OM
BbIOMPaOTCS pernepHbie y3rbl B KaXXOOW U3 CUCTEM TEMNNOCHAOXEHWs, TakMe KakK: BbIBOLHOW
KONMMEKTOP Ha WCTOYHMKE W/MMKM HACOCHble CTaHUMM W/WnM TENnoBblE€ MNYHKTbl M MNpoYne
3MNEMEHTbl TEennoBON CETU, MO KOTOPbIM WMMENTCHA akTu4eckne AaHHble MO pacxodam

TENnOHOCUTENS M pacrnofiaraeMbiM Hanopam 3a oTonuTenbHbIn nepuog 2020/2021 rr.

OgHMM 13 He3aMEHMMbIX WMHCTPYMEHTOB MNPWU KanmnbpoOBKE rMapaBnnM4eckon MOAenm
TENMOBOW CeTU SABNAETCA  Mbe30MEeTpU4eckMn  rpadmk, MOCKosbKy — rpaduyeckad

MHTEepnpeTauna rmnapaBriM4eckoro pexmma no3sondaet ogHOoBpeéMeHHO KayeCTBEHHO U
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KONMUYECTBEHHO OLIEHUTb MOMPaBKK, KOTOpble HEOOXOAMMO BHECTM B pPacCYETHY MoAerb,
yTobbl OHa Haubonee agekBaTHO MOBTOPsNAa "rMapaBnUYeckoe noBeaeHne" pearbHON

TENNOBOW CETU B aKCrlyatauun.

Takke Ons BbINOMHEHUS KaJ'II/I6pOBKVI ncnonb3oBariMCb pe3ylbTaTbl r’MApaBIIMHeCKnX
pacyeToB O/ 3NeMeHTOB TENSIOBOM CETU, a TaKke rpacbvlquKoe npencrasrneHne

napameTpoB TEMNNOHOCUTENSI.

MapannensHo paboTe C  BbILWEONMCAHHLIM  MHCTPYMEHTApMEM  NpoBOAMIach
KOPPEKTUPOBKA W3HAYanbHO BBEAEHHbIX [OaHHbIX MO LUEepPOXOBaTOCTM TPybGONpoBOAOB,
3HAYEHUSIM MECTHbIX COMPOTUBIEHWA W NpP. C UEMbl MOMyYEHUss MaKCUMarnbHOro
COOTBETCTBMSI MapaMeTPOB pacyeTHOM Modenn ¢ akTUYeckuMu napamMeTpamMn CUCTEM

TennocHabxeHud.

B panbHenwem paspa60TaHHas=| AJNIEKTPOHHaA MopAeslb UCNoJib3OBaHa B Ka4decCcTBe
OCHOBHOIO  MHCTpyMEHTapua  Aand pa3pa60TKM cueHapuneB pa3BUTUA  CUCTEMbI

TennocHabxeHusa ropoackoro okpyra ropog Ctepnutamak go 2033 roga.

PesynbTaTbl BbIMOMHEHHON KanMbOpOBKM B 3NEKTPOHHOW MOAEeNW npenctaBrieHbl B
cpaBHuTENbHOM Tabnuvue 4.1. agna 6GasoBoro nepuoda pas3paboTkM  CXembl

TennocHabxeHus (otonutenbHoro nepuoga 2020/2021 rr.).
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Tabnuua 4.1 — PeSyanaTbI BbINOJIHEHUA KaﬂMGpOBKVI 3ﬂeKTpOHHOl7I MoZernu cucTeMbl TeNJNIOCHa0XeHUsA ropoacKoro okpyra ropon CTepﬂVITaMaK Ana oTonuTeribHOro (3MMHerO)

nepuoaa
MapameTpbl rMApPaBANYECKUX PEXUMOB paboTbl
MorpewHocTb M/A
Nno AaHHbIM (paKTUYECKOro peXxxmma paboTbl B no pe3ynbTaTtaM BbINOJIHEHHON Kanu6poBKu pacxogowm,
oTonuTenbHbIM nepuop 2020/2021 rr. 3NEeKTPOHHOW MoAeNnun cucTeMbl TenJIOCHabXXeHUs nony4yeHHbIM B 3.
OHEepromcToUHuUK, MoAenu, n
MarnctpanbHbIi BbIBOJ, Pacxopn TennoHocuTensi cdakTMyeCcKkum
OaBneHue B Pacxop OaBneHune B | pacxoaom
/o6paTHOM TennoHocuTens B nopatowem/o6paTtHOM 8 noAaiotiiem
go.qalomeM p | g } o6paTHOM TenynoHocuTtensa B
Tpy6onpoBopgax, (M BoA. CT. noaarowem , Tpy6onpoBopgax, (M BoA. CT. Tpy6onposoaax, (M3 / Tpy6onposoae (%)
M Boj. CT.) TpybonpoBoae, (M3/4) M BOA. CT.) M3/u)
TM 8 — 4554,9; TM 8 - 4469,7; T™M8-1,9;
HCTTaU L S TM 9 - 1561,0; LI S TM 9 - 1526.8; T™M9 - 25:
Uroro: 6115,9; Utoro: 5996,5; WUroro: 2,0;
T™™1-72/29 ™1 - 2366,25 T™™1-72/29 ™1 - 2343,45 ™1 - 1,05
TM 3 — 1449,9; T™M 3 - 1417,2; TM3-2.3;
crral T™M3-69/25 TM 13 — 249.3; TM3-69/25 TM 13 — 2485, T™M3-0.3;
TM13-70/24 it TM13-70/24 PPty Y
WToro: 4065,4; WToro: 4006,1; WUToro: 1,4;
T™M 11 — 1213,6; TM 11 - 1195,8; T™M 11 -1,5;
KL-7 671734 Wtoro: 1213,6; 67134 Wtoro: 1195,8; WToro: 1,5;
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Tabnuua 4.2 — Pe3yl1bTaTI:I BbINOJIHEHUA KanVI6pOBKVI 3n8KTpOHHOl7I Mopernv cucTeMbl TeNnOCHaGXeHUA ropoackoro okpyra ropoa CTepﬂVITaMaK Ana oTonuTesibHOro (SMMHeFO)
nepuoga no penepHbIM TOYKam

AH, no aaHHBIM (haKTMHECKOro pexmuma paboTkl B oTonuTenbHbIi | AH, no pesynbTaTaM BbINOMHEHHO KanUGPOBKN 3MEKTPOHHOM
Ne n/n Tennosan nepvog 2020/2021 rr. MoAenu CUCTeMbI TENNOCHaGXKeHUs
kamepa M B. CT. M B. CT.
1 TK103 35 35
2 TK104 30 31
3 TK106 27 28
4 TK107 23 23
5 TK113a 17 18
6 TK116 15 15
7 TK117 15 15
8 TK118 14 15
9 TK120 14 15
10 TK122 14 14
11 TK125 14 14
12 TK207 27 26
13 TK208/2 23 24
14 TK210 21 21
15 TK211 21 20
16 TK2116 19 19
17 TK212 19 19
18 TK213 19 19
19 TK215 19 17,5
20 TK216 19 17,5
21 TK217 19 18
22 TK217a 19 18
23 TK218 19 18
24 TK219 18 18,5
25 TK220 18 18,5
26 TK221 18 18,5
27 TK223 18 18,5
28 TK224 18 18,5
29 TK225 18 18,5
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HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 O[I)
IMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

AH, no gaHHbIM (haKTUUYECKOro pexxmmMa paboTbl B OTONUTENbHbIN

AH, no pesynbTataM BbINOSIHEHHOW KanNMGPOBKMU 35IEKTPOHHOM

Ne n/n Tennosan nepvog 2020/2021 rr. MoAenu CUCTeMbI TENNOCHaGXKeHUs
kamepa M B. CT. M B. CT.
30 TK226 18 18
31 TK301a 43 43
32 TK303 41 40
33 TK305 35 35
34 TK306 31 32
35 TK307 31 31
36 TK310 29 30
37 TK312 29 29
38 TK318 27 27,5
39 TK320 27 27
40 TK323 27 26
41 TK324 26 26
42 TK326 25 25
43 TK329 25 25
44 TK330 25 25
45 TK331 25 25
46 TK335 25 24
47 TK337 25 24
48 TK337a 25 24
49 TK338 25 24
50 TK340 26 24
51 TK401 15 15
52 TK402 15 15
53 TK403 14 15
54 TK404 14 14
55 TK406 13 13,5
56 TK407 13 13
57 TK501 27 27,5
58 TK503 27 26
59 TK505 26 26
60 TK505a 26 25
61 TK5056 25 25
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OBOCHOBbIBAIOLLIWE MATEPUATIbI K CXEME TENNOCHABXEHWUA FOPOACKOIr0O OKPYIA rOPOA CTEPJIUTAMAK PECNYBJIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 O[I)
IMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

AH, no gaHHbIM (haKTUUYECKOro pexxmmMa paboTbl B OTONUTENbHbIN

AH, no pesynbTataM BbINOSIHEHHOW KanNMGPOBKMU 35IEKTPOHHOM

Ne n/n Tennosan nepvog 2020/2021 rr. MoAenu CUCTeMbI TENNOCHaGXKeHUs
kamepa M B. CT. M B. CT.
62 TK510 25 24
63 TK511 25 23
64 TK512 23 23
65 TK515 25 24
66 TK517 25 24
67 TK601 14 14
68 TK603 19 14
69 TK603a 14 14
70 TK-1301 45 46
71 TK-1305 43 44
72 TK-1306 43 43
73 TK-1307 43 43
74 TK-1308 43 43
75 TK-1309 41 42
76 TK-1313 41 40
77 TK127 18 18
78 TK130 18 18,5
79 TK132 19 19
80 TK608 16 15
81 TK610 16 15
82 TK611 16 15
83 TK612 16 16
84 TK614 16 16
85 TK701 18 17
86 TK702 16 16
87 TK704 14 14
88 TK706 12 13
89 TK708 11 12
90 TK709 11 12
91 TK712 10 11
92 TK715 9 10
93 TK721 10 10
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OBOCHOBbIBAIOLLIWE MATEPUATIbI K CXEME TENNOCHABXEHWUA FOPOACKOIr0O OKPYIA rOPOA CTEPJIUTAMAK PECNYBJIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 O[I)
IMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

AH, no gaHHbIM (haKTUUYECKOro pexxmmMa paboTbl B OTONUTENbHbIN

AH, no pesynbTataM BbINOSIHEHHOW KanNMGPOBKMU 35IEKTPOHHOM

Ne n/n Tennosan nepvog 2020/2021 rr. MoAenu CUCTeMbI TENNOCHaGXKeHUs
kamepa M B. CT. M B. CT.
94 TK722 9 10
95 TK819 32 31
96 TK820 30 30
97 TK822 27 27
98 TK823 27 27
99 TK825 25 25
100 TK831 22 22
101 TK909a 48 48,5
102 TK913 48 48
103 TK926 48 48
104 TK928 48 47,5
105 TK1001 20 20
106 TK1002 20 20
107 TK1003 19 19
108 TK1007 18 18
109 TK1008 18 18
110 TK1009 18 17,5
111 TK1011 17 17
112 TK1013 16 16
113 TK1015 16 16
114 TK1016 16 16
115 TK1201 46 44
116 TK1205 44 42,5
117 TK1218 37 37
118 TK1101 33 32
119 TK1101a 31 31
120 TK11016 30 31
121 TK1103 28 29
122 TK1105 28 27,5
123 TK1108 26 26
124 TK1113 26 25
125 TK1115 20 24
80445.0M-1NCT.003.000




OBOCHOBbIBAIOLLIWE MATEPUATIbI K CXEME TENNOCHABXEHWUA FOPOACKOIr0O OKPYIA rOPOA CTEPJIUTAMAK PECNYBJIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 O[I)
IMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

AH, no gaHHbIM (haKTUUYECKOro pexxmmMa paboTbl B OTONUTENbHbIN

AH, no pesynbTataM BbINOSIHEHHOW KanNMGPOBKMU 35IEKTPOHHOM

Ne n/n Tﬁ:;::‘:” nepvog 2020/2021 rr. MoAenu CUCTeMbI TENNOCHaGXKeHUs
M B. CT. M B. CT.
126 TK1116 20 21,5
127 TK1120 20 21,5
128 TK1137 24 24
129 TK1140 23 23
130 TK1144 23 22
131 TK1151 19 19,5
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OBOCHOBbIBAIOLLIWE MATEPUAJIbI K CXEME TENNOCHABXEHWUA TOPOACKOIr0O OKPYIrA rOPOA CTEPJIUTAMAK PECNYBIIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 FO[I)
FMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

5 JJIEKTPOHHAA MOLAEJb NEPCNEKTUBHOM CUCTEMbDI
TEMNNOCHABXEHMUA

MopgennpoBaHne nNepCnekTMBHOIO BapuaHTa pPas3BUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBbLIX U PEKOHCTPYKUMA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPIuW,
nepepacnpeaeneHne TENMOBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIIOYEHMA HOBbIX MOTpebuTenen TennoBOM SHepruu, onpegerieHne onTUMarnbHbIX
BapuMaHTOB Ka4yeCTBEHHOr0 W HagexHoro obecneyeHust TEMMOBOW 3HEPrMen HOBbIX
notpebutenen n T.4.) OCYLLECTBISIETCA Yepe3 MexaHU3M CO3OaHus U agMUHUCTPUPOBAHUSA
cneumanbHbiX  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpoOnbHOWM) 6a3bl AaHHbLIX OMUCaHWSA TEMIOBOWM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUnNynAaunun be3 pucka NCKa3nTb Unn nospenTb KOHTPOJIbHYHO 633y.

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

NepPCneKTUBHbBIE COCTOAHMS CUCTEMBI TennocHabxeHusa Ha 2033 roga,.

B nepcrnekTBHbIX MOoAes1bHbIX 0asax Yy nraHnpyemblxX K NOAKIMHYEHUO n0Tpe6|/|Tene|?1 B

none «Homep_T1IM» BHeceH cneayoLmn KoA:
Mr_x, roe
«MM» o6o3HavaeT akTyannaMpoBaHHbIN NEPCNEKTUBHbIA NOTPEOUTEND

«X» - MOPSAKOBbLIM HOMEpP B NEpCrnekTMBHON Ba3e abOHEHTOB. KOTopas NpeacTaBrieHa B
Mase 2 MNpunoxenve 1 (wmndp 80445.0M-INCT.002.001).

PesynbtaTbl pacyeta  MEPCNeKTUBHbIX  MMOPABIIMYECKMX  PEXMMOB  CUCTEMBDI
TennocHabXXeHnsi ropoackoro okpyra ropog Crepnutamak npeacTaBfieHa B LOOKYMEHTE
«OBocHoBbIBaOLWME MaTepuanbl K CXeme TennocHabXeHNa ropoACKOro OKpyra ropog
Crepnmtamak  Ha nepuwog po 2033 roga (aktyanusaumss Ha 2022 rop). [nasa 4.
MepcnekTBHble H6anaHCbl TEMMOBON MOLLHOCTU UCTOYHUKOB TEMSIOBOW SHEPTMU U TEMNSOBOWN
Harpy3kn. [punoxenne 1. [NepcnekTuBHbIE TrMOPABINYECKNE PEXUMbI TEMNMOBLIX CEeTen»
(wncpp 80445.0M-IMCT.004.001).
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OBOCHOBbIBAIOLLIWE MATEPUAJIbI K CXEME TENNOCHABXEHWUA TOPOACKOIr0O OKPYIrA rOPOA CTEPJIUTAMAK PECNYBIIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 FO[I)
FMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

6 AOKYMEHTbI MO AKTYAJIU3UPOBAHHOW 3JIEKTPOHHOM
MOLAENU

Mo pe3ynbTataMm akTyarnum3aunm SﬂeKTpOHHOVI MOLENN CUCTEMbI TEMNOCHaXeHNs

ropoAckoro okpyra ropog Ctepnuramak paspaboTaHbl crieayroLlme A0KyMEHTbI:

e HacTosWwMMn OokymMeHT - «OOocHoBbIBalOWME MaTtepuanbl K  CXeme
TennocHabxxeHnsa ropogckoro okpyra ropog Ctepnutamak Ha nepuwog o 2033
roga (aktyanusaumnsa Ha 2022 roa). maea 3. OneKTpoHHass MoAenb CUCTEMbI
TennocHabxeHusay (wmdgp 80445.0M-INCT.003.000);

e «ObGocHOoBbIBaKOLLME MaTeEpUarbl K CXeMe TENNOCHAOXEHNA ropOACKOro okpyra
ropog Ctepnmtamak Ha nepuog o 2033 roga (aktyanusaums Ha 2022 ropn).
Maea 1. CywecTtBytoLlee NonoxeHne B cepe NpoM3BoacTBa, nepegaydn u
noTpebneHna TensoBoW 3JHeprun Ana uenen TennocHabxeHus (LWndp
80445.0M-I1CT.001.000). Mpunoxenne 4. CyuwecTBylowme rngpasnuyeckue
pexnmbl TENNOBLIX ceTen» (wndp 80445.0M-MNCT.004.001);

e «ObocHoBbIBalOLLME MaTepuarbl K Cxeme TennocHabXeHnst ropoackoro okpyra
ropog Ctepnutamak Ha nepuog o 2033 roga (aktyanusaums Ha 2022 ropn).
MmaBa 4. [llepcnekTMBHble 6GanaHCbl TEMNOBOM MOLLHOCTU WCTOYHUKOB
TENMOBOM SHEPrMM U TennoBon Harpy3km (wundp 80445.0M-MCT.004.000).
MpunoxeHnne 1. NepcnekTuBHbIE TMAPABANYECKME PEXNMbI TEMNMOBBLIX CETEN»
(wndpp 80445.0M-MCT.004.001).

Mo pesynbTaTam akTyanu3auuMu 3M1eKTPOHHOW MOAENM CUCTEMbI TenrocHabkeHus

ropofckoro okpyra ropog Ctepnuramak paspaboTtaHbl criegytolme MogerbHble 6asbil:

e MoaernbHas basa «ts_2021» («CywecTtaytoLLee MONOXEHME ) -
aKTyanusMpoBaHHasa ModernbHasi 6asa no CyLeCTBYIOLLEMY COCTOSHUIO CUCTEMbI

TennocHabxeHus;

e MopenbHas 6asa «ts_2033» («Tennosasa_ceTb_2033»), - MogenbHble 6a3bl Mo

NepCcnekTMBHOMY Pa3BUTMIO CUCTEMbI TENocHabxeHns Ha 2033 rop.
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OBOCHOBbIBAIOLLIWE MATEPUAJIbI K CXEME TENNOCHABXEHWUA TOPOACKOIr0O OKPYIrA rOPOA CTEPJIUTAMAK PECNYBIIUKN BALLKOPTOCTAH
HA NMEPUOA A0 2033 FOQA (AKTYAJTU3ALMA HA 2022 FO[I)
FMABA 3 «3NIEKTPOHHAA MOAENb CUCTEM TENNIOCHABXEHUA»

XapaKTepuUCTUKN TENSOBbIX CETEN CUCTEM TenriocHabXeHUs ropOACKOro OKpyra ropog
Crepnutamak  npuBegeHbl B AokymeHTe «OOOCHOBbIBalOWME MaTepuanbl K cxeme
TennocHabxeHnst ropoAckoro okpyra ropog Crtepnmtamak  Ha nepuwog no 2033 roga
(aktyanmsauma Ha 2022 ropg). [nasa 1. CywecTtBylowee nonoxeHne B cdepe
NpoOuM3BOACTBa, MNepedayn UM NoTpebneHuss TenmnoBOWM  3HeprMm  Ons  uenewn
TennocHabxeHus» (wmdgpp 80445.0M-MCT.001.000). MpunoxeHne 2. Tennosble ceTU»
(wmndpp 80445.0M-MNCT.001.002).
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