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COCTAB PABOThHI

HanmeHoBaHue AOKYyMeHTa

Wndpp

Cxema TennocHabXeHns ropoacKoro nocerieHns

ropoa
BnaroseweHck Pecnybnukn bawkopTtocTaH Ha nepuopg 4o

2033 ropa (aktyanusauma Ha 2023 roa)

80417.CT-MNCT.000.000

Ob6ocHosbigarwue Mamepuaribl K cxeme mernnocHabXXeHusi

20po0ckoe0 rnocerieHusi 20pod brazoseujeHck Pecrnybnuku bawkopmocmaH

Ha nepuod 0o 2033 2o0a (akmyanu3auyusi Ha 2023 200)

maea 1 «CyuwecTBylolwlee MNOMOXEHNe B

cdepe

NPOM3BOACTBA, MNepedadn W NoTpebreHuss  TenrnoBoWn

SHeprnn ans uernen TennocHabxXeHns »

80417.0M-MCT.001.000

MpunoxeHne 1 «TennoBble Harpy3knm wu noTpebneHne

TENoBON 3HEPrN abOHEHTaMMn»

80417.0M-MCT.001.001

MpunoxeHune 2 «TennoBble ceTU»

80417.0M-MCT.001.002

MpunoxeHne 3 «OLeHKa HaAEeXHOCTU TENNoCHaGXeHUsA»

80417.0M-MNCT.001.003

MpunoxeHne 4 «CylwecTByOLIME TMAPABINYECKNE PEXMMDI

TenroBbIX ceTen»

80417.0M-ICT.001.004

MpunoxeHune 5 «I paduyeckasn yactb»

80417.0M-ICT.001.005

MmaBa 2 «CyuiecTByloLLlee U nepcrnekTuBHoe norpebreHne

TENnoBOW 3HEPrMm Ha Lienu TennocHabXeHmsa»

80417.0M-MNCT.002.000

MpunoxeHne 1 «XapakTepucTuka CylecTBylOWen U

NepcnekTUBHOM 3aCTPOMKM U TENNOBOM Harpy3km no

aneMeHTam TeppuTopuanbHOro AeneHns»

80417.0M-M1CT.002.001

MmaBa 3 «QnekTpoHHasa MoAenb CUCTEM TEMNIOCHA0XEHNA»

80417.0M-MCT.003.000

maBa 4 «CywecTBylowMe M NepcnekTuBHbIe GanaHcobl
TEN0OBOM MOLLHOCTM MWCTOYHMKOB TEMSIOBOM 3SHEPrnn wu

TENSI0OBOW Harpy3ku notpedbutenen»

80417.0M-ICT.004.000

MpunoxeHne 1 «lMepcnekTuBHbIE FMAPaBIMYECKUE PEXMMBI

TENnoBbIX CEeTEN»

80417.0M-M1CT.004.001

MmaBa 5 «MacTtep-nnaH pa3BUTUS cuctem

TensocHabXeHua»

80417.0M-ICT.005.000

maBa 6 «CywecTBylowme M nepcnekTuBHble OGanaHchl

80417.0M-MNCT.006.000

80417.0M-11CT.003.000
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HavmeHoBaHMe AOKyMeHTa

Wndpp

npon3BoaAnTESIbHOCTKN BOOONOArOTOBUTESIbHbLIX YCTAHOBOK U

MaKcumMaribHoro notpebneHus TennoHocuTens
TennonoTpebnaowmMmMm ycTaHoOBKamMmn noTpedbutenen, B Tom

yucne B aBapUnHbIX pexnMax»

MmaBa 7 «MpeanoxeHus no CTPOUTENLCTBY,
PEKOHCTPYKLNKN, TEXHUYECKOMY MNEepeBOOPYXEHU n (1unu)

mMoaepHmn3aunm NCcTo4YHMKOB TEennoBown SHeprnmn»

80417.0M-MNCT.007.000

MpunoxeHnue 1 «["paduyeckas yacTb»

80417.0M-MCT.007.001

MmaBa 8 «[MpegnoXeHnsa no CTPOUTENLCTBY, PEKOHCTPYKLNMK

n (MnNun) MmoaepHU3aLmMm TENMOBbLIX CETEN»

80417.0M-ICT.008.000

maea 9 «[llpeanoxeHns no nepeBogy OTKPbITbIX CUCTEM
TennocHabxeHnst (ropsidero BogoCHAOGXeEHWs!) B 3aKpbiTble

CUCTeMbl ropayero BoaocH abxxeHus»

80417.0M-T1CT.009.000

MaBa 10 «[lMepcnekTuBHbIE TONNMBHbIE BanaHCbI»

80417.0M-MCT.010.000

maBa 11 «OueHka HageXXHOCTU TennocHabXeHus »

80417.0M-MNCT.011.000

aBa 12 «O6ocHoBaHWE WHBECTULMA B CTPOUTENLCTBO,

PEKOHCTPYKLMIO, TEXHUYECKOE NEepeBoopyXeHne u (unu)

80417.0M-MCT.012.000

MOZEepPHU3aLMIO»
MmaBa 13 «MHgmkaTopsbl pas3BuUTUSA cuctem
80417.0M-MNCT.013.000

TENnocHabXeHns »
maBa 14 «LleHoBble (TapudHbie) nocneacTBua» 80417.0M-MNCT.014.000
maBa 15 «PeecTtp €OVHbIX TennocHabXxatoLmx

3 80417.0M-MNCT.015.000
opraHusaumm»

MpunoxeHnue 1 «["paduyeckas yacTb»

80417.0M-MNCT.015.001

maBa 16 «PeecTp meponpusaTuin cxembl TENSTIOCHaOXeHNs »

80417.0M-ICT.016.000

maBa 17 «3ameyaHunst U NPEAnoOXeHUs K MPOEKTY CXEMbI

TenmnocHabKeHunsa »

80417.0M-MNCT.017.000

maBa 18 «CBOOHbLIN TOM W3MEHEHMUN, BbINOMHEHHbIX B

aKTyanusMpoBaHHOWN CXeMe TenrocHabXeHUs »

80417.0M-MNCT.018.000

80417.0M-11CT.003.000
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1 OBLUEE HA3HAYEHME J3JIEKTPOHHOM MOQAEJIM CUCTEM
TEMNMOCHABXEHMA roereoackKoro MOCEJIEHUA roeoa
BJIATrOBELLEHCK

OneKTpoHHass MofeNnb CUCTEMbl TEMNIOCHAbXEHMS1 TrOpPOACKOro MOCENEHNs ropoa
bnaroseweHck Ha 6ase nporpaMmHo-pacyeTHoro komnnekca «ZULU» (ganee no tekcty OM)
pa3pabarbiBanach B LiENsx:

e CO30aHMsl  eauvHOM  MHAPOPMAauUMOHHOWM  NnatdopMbl MO CUCTEMaM
TennocHabXXeHnsi ropoaa;

e NOBbIWEHNS 3PPEKTUBHOCTN MHAOPMALMOHHOIO obecnevyeHns npoLeccos
NPpUHATUS  peweHMd B obractM  Tekywero  OYHKUMOHUPOBAHUS U
NEepPCNEeKTUBHOIO Pa3BUTUS CUCTEMbI TEMNMNOCHABXeHMs ropoaa;

e MpOBEedEHVS eOWHOW TMONMUTUKA B OpraHuM3auumn Tekylwen OesaTenbHOCTU
npeanpusTMn U B NEPCNEKTUBHOM Pa3BUTUM BCEN CUCTEMbI TEMNTOCHAGXEHWS
ropoga;

e obecneyeHnst yCTOMYMBOro rpagoCTPONTENBHOrO Pa3BUTUSI TOPOAS;

e pa3paboTkM Mep AN MNOBbIWEHWUS HaOEXHOCTU CUCTEMbl TennocHabXeHus
ropoaa;

¢ MMHMMMU3aALUN BEPOATHOCTU BO3HUKHOBEHMSI aBapUMHbLIX CUTyaLuun B CUCTEME

TenmnocHabXeHud.

PaspaboTaHHasi 3NeKTPOHHas MoAernb npeaHasHavyeHa Ans PeLleHust Ccrieayolmx
3agau:

e Cco30aHUsi  OOLLEropOACKOM  JNIEKTPOHHOM  CXEMbl  CYLLECTBYWOLMX WU
MepCrneKkTUBHbLIX TEMMOBbIX CETEe U OOBbEKTOB CUCTEMbI TEMnocHabXeHus
rOPOACKOro nocerneHust ropod bnaroBelueHck , NpuBsi3aHHbIX K TOMNOOCHOBE
ropoaa;

e ONTMMM3AUMM CYLLECTBYIOLLEA CUCTEMbI TenrnocHabxeHus (onTMMmu3aums
rMaopaBnMYecKnX PEeXMMOB, MoAenMpoBaHue nepepacnpeneneHnst TennoBbIxX
Harpysok Mexay WCTOYHMKaMK, OonpeaeneHue OonTMMarbHbiX OuamMeTpoB
NPOEKTUPYEMbIX U PEKOHCTPYMPYEMbIX TEMMOBbIX CETEeW W TEennoCeTeBbIX

06bEeKTOB U T.4.);
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* MOAENUPOBaHUSA NepCneKTUBHbIX BapuaHToB pas3BuTUA CUCTEMbI
TENNOCHAbXEeHNA (CTPOUTENLCTBO HOBbLIX WM PEKOHCTPYKLMS CYLLECTBYHOLLMX
WUCTOYHMKOB TEMMOBOW 3SHEPruu, nepepacnpeneneHne TennoBbiX Harpysok
MeXay WCTOYHMKaMK, onpeaeneHne BO3MOXHOCTU  MOOKMHOYEHNA  HOBbIX
notpedburtenen TEnnoBOM 3HEPruu, OnpegereHne onTUMarbHbIX BapUaHTOB
Ka4eCTBEHHOrO W HaOeXHOoro obecneyeHust TEMNNOBOM 3HEpPrnen HoBbIX
notpedurenen n T.4.);

e OnepaTtnBHOIO MogennpoBaHus obecne4veHus TENnoBomn 3Heprmen
notpebutenen Npu aBapunHbIX CUTyauunsXx;

e OMepaTMBHOIO MONMy4YeHUs1 MHPOPMALMOHHBLIX BbIOGOPOK, CrpPaBOK, OTYETOB MO
CUCTEME B LIeNIOM MO CUCTeMe TensiocHabXeHust ropoda M no oTaeribHbIM ee
arnemMeHTawm;

® MOHUTOPWUHI PasBUTUSI CXEMbl TEMSOCHAOXEHNsT ropOACKOro MOCENeHus ropos
BnaroBeLLeHcK ;

e obecrneyeHne exXerogHon akTyanu3auum CXembl TEMSIOCHAbXXeHUs ropoAcKoro
noceneHna ropog bnaroseweHck B coorBetctBMM c¢ PD3-190 «O
TennocHabxeHun» u [loctaHoBneHnem [pasutensctBa P® Ne154 «O
TpeboBaHMAX K CXemam TennocHabXeHusi, Mopsiaky MX paspaboTkn wn
YTBEPXKAEHUSA» C UBMEHEHUSIMU U OOMNONMHEHNSMN OT 7 okTsibpa 2014 r., 18, 23

MapTta, 12 nona 2016 r., 3 anpena 2018 r., 16 mapta 2019 .
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IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNOCHABXEHUA»

2 AKTYANU3ALUA 3NIEKTPOHHOM MOAENU CUCTEMDI
TEMNMOCHABXEHMA roeoanckKoro MOCENEHMA roeon
BJIArOBELLEHCK

B pamMKax akTtyannsaunn CXembl TEnnocHabXeHnst B 4acTu SﬂeKTDOHHOVI mMoagenu

BbINOSHEHbI cnegyoLwme paboTbl:

e BbIBEPKa U COOTBETCTBYHOLAA KOPPEKTUPOBKA TPACCUPOBKU U XapPaKTEPUCTUK
TENMNOBbIX CETEN no npegoctaBlieHHbIM  AaHHbIM TeI'IJ'IOCHa6)KaI-OLL|,VIX

opraHusauumn;

e BbIBEpPKA W COOTBETCTBYIOLLAS KOPPEKTMPOBKA MOAKIIOYEHHBLIX NOTpebuTeneln B
COOTBETCTBMM C MNpeaocTaBreHHbIMU 6aszamn aboHEHTOB TennocHabXalLwmx

opraHusauumn;

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

BEOOMOCTEN UCTOYHMKOB TEMSTOBOM SHEeprun.

AKTyanuanpoBaHHasa 9rekTpOHHasi Mofeflb CUCTEMbl TenroCHabXeHUs ropoACKOro
nocenexnus ropog bnaroselueHck obecneyvBaeT BbINONMHEHME Bcex TpeboBaHuw,
npeabsBnseMblX K OMEeKTPOHHbIM  MOAEensM B COOTBETCTBMM C  [locTaHoBreHnem
MpasutenbctBa P® Ne 154 ot 22.02.2012 «O TpeboBaHUAX K Cxemam TernrocHabxeHus,
nopsaky nx paspaboTkn u yTBEPXKAEHUNA» (C UBMEHEHUSMM, BHECEHHBIMW MOCTaHOBIIEHNSIMA
MpasutenbctBa Poccunckon ®epepaumm ot 07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016,
03.04.2018, 16.03.2019) (nanee NocTtaHoBNEHNE)

a) rpadmyeckoe npeactaBneHne obbekToB CUCTEMbI TEMMOCHAbXEHNA C NPUBA3KON K
Tonorpadou4eckon OCHOBE MOCESIEHUs, ropoda M C MOMHbIM TOMOSTIOrMYECKUM ONUCaHNEM

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

I') FI/I,D,paBﬂI/IquKMVI pacyeT TennoBbIiX ceTen nobon cTeneHn 3akorbLOBAaHHOCTU, B TOM
yucne I'VI,EI,pGBJ'IW-IGCKVIVI pacyet npu COBMECTHOM pa60Te HECKOIMbKNUX UCTOYHUKOB TEMIOBOM

OHeprmm Ha eanHyo TenoBYyO CEThb,

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

TOM Hucne nepeKmoquvu?l TENNOBbIX HArpy3oK Mmexxay NCTOYHUKaMn TEnnoBou SHepruu;
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e) pacyeT GanaHCOB TEMMOBOW 3HEPrUM MO MCTOYHMKAM TEMOBOM 3HEPrMM U Mo

TEeppUTOpManbHOMY NPU3HaKY;
) pacyeT noTepb TEMNsI0BOM SHEPrum Yepes N3oMnsALMIO U C yTe4Kammn TENSIOHOCUTENS;
3) pacyeT nokasaTenen HaaeXXHOCTV TeNNOCHaBXEHNS;

n) TPynnoBble W3MEHEHUS] XapaKTEPUCTUK OOBLEKTOB (Y4acTKOB TENMOBbIX CETEN,
notpebutenen) no 3adaHHbIM  KPUTEPUAM C  Lenbio  MOLENUPOBAHUS  PasfiU4HbIX

NnepcnekTMBHbIX BapnaHToB CXeM TennocHabXXeHns;

K) CpaBHUTESIbHbIE MNbE30OMETPUYHECKNE Fpa(bVIKVI ansa pa3pa60T|<M 1 aHanm3a cueHapues

NepCcneKkTMBHOro pa3BUTUA TenJ10BbIX ceTen.

B pamMmKax aktyanm3aunn CXembl TEensocHabXeHnst B 4acTu SﬂeKTpOHH017I moaenu

BbIMOSHEHbI crieaytoLme paboThbi:

e co3gaHne mopgenbHou 6Gasbl —«ts_2022» («CylecTBylollee MOoMnoxeHue») -
aKTyanusvMpoBaHHas MogenbHas 6a3a no CywecTByloWEeMYy COCTOSHUIO

CUCTEMbI TENMocHabXeHns

e BblBepka M COOTBETCTBYHOLLAS KOPPEKTUPOBKA TPACCUPOBKM U XapaKTepUCTMK
TENMOBbIX CETeli MO MNPedoCTaBfeHHbIM  AaHHbIM  TennocHabXaroLmx

opraHusauumn;

e BblBEPKA N COOTBETCTBYIOLLIAA KOPPEKTUPOBKA MOAKMOYEHHbIX NOTpedbuTenen B
COOTBETCTBMMN C MpPeAoCcTaBneHHbIMM 6aszamyn abOHEHTOB TennocHabXKatoLmx

opraHusaLuum;

° KaJ'II/I6pOBKa SJ'IeKTpOHHOﬁ moaenn no (baKTW-IeCKI/IM OaHHbIM W3 CYTOYHbIX

BEOOMOCTEN UCTOYHMKOB TEMSIOBOM SHEpPrun,

e B COOTBETCTBUM C MacTep-rnjiaHOM co3gaHne I'IepCI'IeKTI/IBHOIZ mMogenbHon 6asbl

Ha nepwvog o 2033 roga — «ts_2033» («Tennoas_ceTb_2033»)

e [ipoBedeHne runapasrinvdecknx pacyeToB Ornd OueHKM NepCnekTBHOro

COCTOSAAHUSA cMCTeMbl TennocHabxeHna ao 2033 roga.
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3 ONMUCAHME NPOrPAMMHOIO KOMIMJIEKCA

31 O6wume nono>xxeHunA

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

B aaHHOM pasfgene npeacraBreHo KpaTkoe onncaHne yHKLMOHaNbHbIX BO3MOXHOCTEN
OCHOBHbIX MoAyrnen nporpaMMHo-pacyeTHoro komnnekca ZULU, Heobxogumbix Ons
akcnnyaTtaumm OM:

e cepBep reomHpopmaLmoHHON cucTemsl Zulu;

® WHCTpYMeHTanbHasa reonHgopmayunoHHas cuctema MMC Zulu;

e [akeT pacyeToB ceTen TennocHabxeHns ZuluThermo;

3.2 Cepsep reomHchopmaumoHHom cucrembl Zulu

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

[ocTyn K cepBepy ocyliectenaetca Yyepes npotokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb MCKITHOUMUTL (PannoBbld OOCTYN KAMEHTa K [daHHbIM Ha cepBepe. KnveHTty
HedoCTyMNHa MHopMauusa 0 PU3NYECKOM XpaHEHUN OaHHbIX N OTCYTCTBYET BO3MOXHOCTb UX
HECaHKLMOHMPOBAHHOIO U3MEHEHMS.

Takke eCTb BO3MOXHOCTb pPas3rpaHMynTb OOCTYN K OAHHBIM MeXay MNonb3oBaTensmu.
Cuctema naporen 1 npas MNO3BOMSIET NPEAOCTaBMATb Pa3HbIM NOMb30BaTENSAM pasfinyHbIe
BO3MOXHOCTU U OrpaHuU4eHns ans goctyna n paboTbl C AaHHBIMMU.

MC Zulu, coxpaHsas Bce BO3MOXHOCTU HacTornbHon Bepcumn TMC, nmeetr BCTPOEHHbIN
KNueHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, CIOU, NPOEKTbl 1 Apyrie AaHHble Zulu Kak C
NOKarbHOW MaLlUWHbI, TaK U C yaaneHHoro KOMneloTepa, rae ycraHosneH ZuluServer.

Ans Toro, 4tobbl NoAkM4YMTLCS K cepBepy ZuluServer goctaTtovHO ykasatb ero IP
agpec, nMbo MMsi KOMMblOTEPa B FIOKANIbHOM CETU WK Xe UMS OOMEHa, ecnu cepsep

pacnosnoXxeH B cetTu VIHTepHeT.
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PucyHok 3.1 - BctpoeHHbIn knueHT FTUC Zulu — ZuluServer
3.2.1 OcobeHHocTn ZuluServer

Adpecayusi OaHHbIX

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

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

Ana agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

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

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

80417.0M-1CT.003.000
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Ha Apyra B MPOM3BONbHOM NOPSIAKE.

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

Ha KIMMEHTCKOW MaLluHe.

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

He3aBUCUMbIN OIS KaXKO0ro nosib3oBartesns XypHan oTkarta.

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

OOHOBNEHUNIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHuMpoBaH TaK, 4TOObl [AaTb BO3MOXHOCTb ObICTPO M MPOCTO
onybnukoBaTb AaHHbIE, CO34aHHbIE C NOMOLLbIO HacTonbHou Bepcumn MNC Zulu. dnsmnyecknii
dopmaTt AaHHbIX NPU 3TOM He MeHsieTcs. [JoCTaTovyHO C MOMOLLBI YTUMUTBLI NOATrOTOBKM
AaHHbIX UMM BPYYHYO HacTpoOUTb CChbIfkM Ans cepBepa ZuluServer n AaHHble CTaHOBATCS
AocTynHbiMn B ceTu. NogobHo Beb-cepBepy, cepBep Zulu no 3anpocy C KNMEHTCKOro MecTta

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

AOMuHUcmpupoeaHue OaHHbIX

ZuluServer npegocTaBnNsAeT BO3MOXHOCTb pa3rpaHNYnTb AOCTYN K AaHHbIM U Ha3Ha4UTb
pasnuyHble nNpaBwna M nNpaBa gocTyna K HUM. MOXHO npegocTaBuUTb Kak aHOHMMHbIV
AocTyna K AaHHbIM Ans LMPOKOM Nyonuku, Tak M OrpaHMYMTb €ero AN y3Koro Kpyra
nonb3oBaTenen, onpeoenuB ANs KaXOoro M3 HUX KakMe onepauun ¢ OaHHbIMU eMy

pa3peLleHbl.

Web-cnyx6b1 WMS u WFS

80417.0M-1CT.003.000
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ZuluServer nossonset pabotarb ¢ AaHHLIMK cepBepa no cneundukaumnam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) un WFS 1.0.0 (Web Feature Service) paspabotaHHbiMn OGC
(Open Geospatial Consortium).

Web-cnyxb6a WMS nosBonsieT otobpakaTb Crou M KapTbl CepBepa Ha KIMEHTaXx,
nogaepxueatowmx cneundgukaumm WMS, B vactHocTn, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, MaplInfo, ArcGIS v gp.

Web-cnyxba WFS obecneunBaeT 4OCTyN K BEKTOPHOW M CEMAHTMYECKON MHdOopMaLnn

cepBepa Ans KMUEHTOB, NOAAEPKUBAIOLLMX AaHHYH crieumduKkaumio.

lNMpocmpaHcmeeHHbIl ¢hunibmp K OaHHbIM

MpaBa gocTyna K cepBepHbIM AaHHbIM Ans NOMb30BaTENs UK rpynnbl Nonb3oBaTenen
MOXXHO OrpaHuUYnTb 00NacTblo, 3a4aHHON NPOCTBLIM UMM COCTABHBLIM NMOJTUFOHOM.

Ecnu BBEoeHO Takoe orpaHuMdeHve, TO MONb3oBaTeNb CMOXET oTobpaxaTb crnov u

ornepupoBaTtb AaHHbIMW TONbKO B npeaenax yKa3aHHOI‘/'1 obnactu.

Asmopusayusi Windows
Mpu coeanHeHnn ¢ ZuluServer BO3MOXHO UCMNOSMb30BaTh y4eTHble cBeaeHns Windows
ANsa aBTOpM3auuu Mnonb3oBaTens Ha cepBepe, Kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>KHO NOCTOSIHHO BBOAUTb FNIOMMH 1 Naporib.

3.3 MHcTpymeHTanbHasa reomHdgpopmaumoHHaa cucrema N’McC Zulu

TMC Zulu - WHCTpyMeHTanbHas reoMH(OPMaUMOHHas cucTeMa [Ans CO34aHUs
SMEKTPOHHBbIX KapT, MfaHOB W CXeM, WH(OPMAaLMOHHO-CMPaBOYHbLIX CUCTEM, BKIlOYast

moaennpoBaHmne MHXeHEepPHbIX KOMMyHVIKGLI,VIVI N TPAHCNOPTHbIX CUCTEM.

FeonHdopMaumoHHasas cuctema Zulu npeaHasHavyeHa Aans paspabotkm  TUC
NPUMNOXEHUA, TPEeOYLWMX BU3yanu3auunm MPOCTPAHCTBEHHbIX [AaHHbIX B BEKTOPHOM W

pacTpoBOM BMAOE, aHalIM3a X TONONormnm n nx ceBA3n C CEMaHTU4EeCKUMIA Gaszamu gaHHbIX.

C nomowpto Zulu MOXHO co3fgaBaTb BCEBO3MOXHbIE KapTbl B reorpadouyeckmx
NPOEKUUSIX, UMK NSaH-CXeMbI, BKITHOYasA KapTbl M CXEMbl MHXXEHEPHbIX CETEN C NOAOEPKKON UX
TononorMn, pabotatb C OOMbLUMM  KONMMYECTBOM pPacTpoB, MNPOBOAUTL COBMECTHbIN

CEMaHTUYECKUA U HpOCTpaHCTBeHHbIVI aHanma FpaCbI/l‘-IeCKVIX N TabNUYHbIX JaHHbIX, CO34aBaTb
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pas3nnyHble TeMaTtnvyeckme KapTbl, OCYLLECTBIATb SKCNOPT N UMNOPT AaHHbIX.

MC Zulu nossonsier MMNOPTUPOBATb [AaHHble M3 TakMx nporpamm kak Mapinfo,
AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nonyyeHbl BEKTOPHbIE CION C
roToBbIMW OBBLEKTaMK, MPU 3TOM BCE XapakTepUCTUKKM, Takme Kak macwTtab, useT u npoyve
Oyaoyt coxpaHeHbl. Ecnn k obbektam B obmeHHOM cpopmate Obina npukpenneHa 6asa

OaHHbIX, TO OHa TaK Xe& UMNOPTUPYETCA B Zulu.

Momumo mmnopTa Zulu MMeEeT BO3MOXHOCTb 3KCMOpTa rpadmyecknx AaHHbIX B Takue
nporpammbl kak Mapinfo, AutoCAD Release 12 n ArcView. QKCrnopT CEMaHTUYECKUX OaHHbIX
BO3MOXEH B 3MEKTPOHHYt0 Tabnuuy Microsoft Excel wnu ctpanuyy HTML. B cucteme Zulu
Takke moryT 6e3 npeobpasoBaHMs UCMNOMbL30BATbCS ONMCATENM PacTpoBbiX OOBHLEKTOB B

dopmatax Maplnfo n OziExplorer.

eoMHpopMaumoHHaa cuctema Zulu No BHELWHEMY BMAY BECbMa MOXOXa Ha LUMPOKO
pacnpocTpaHeHHble NpPoayKTbl cemenctsa Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO 1 NaHernen MHCTPYMEHTOB.

3.31 BoamoxHoctu N'MC Zulu

Cuctema obnagaeT LUMPOKMMIN BO3MOXHOCTSIMMU:

e co3daBaTb KapTbl MECTHOCTU B pasfMyHbIX reorpadryeckmx cuctemax KoopavHaTt u
KapTorpadnyecknx npoekumnsx, otobpakaTb BEKTOpHble rpadmyeckne gaHHble CO
crnaxuBaHnem n 6e3 crnaxmBaHus;

e OCYyLLECTBNATL 06paboTKy pacTpoBbix M3obpaxeHun copmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLLy BCTPOEHHOro rpachuyeckoro peaakropa;

e 0OMb30BaTbCA AaHHBbIMWU C CEPBEPOB, Nogaepxmaromx cneumdumkaumo WMS (Web
Map Service);

e C MNOMOLLIbKO CO34aBaeMbIX BEKTOPHbLIX CNOEB C COOCTBEHHLIM BUMHAPHBIM hopmaToMm,
obecneunmBaloLLMM  BbICOKYID CKOPOCTb  paboTbl, BEKTOPM30BaTb pPacTpOBble
N300paxKeHnss;

e MpM BEKTOPM3aUUW UCMNOMb30BaTb Kak MNPUMUTUBHbIE OOBLEKTHI (CMMBOSbHbIE,
TEKCTOBblE, JIMHEVHble, MMOolWanHble) Tak M TUMNOBble OObLEKTbl, OMNMCbiBaEMble
CaMOCTOATENbHO B CTPYKTYpE Cros;

L4 pa6OTaTb C CeMaHTU4eCKMMn OaHHbIMW, NOAKMHYaeMbIMMU K CJIOK0 U3 BHELWHUX
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ncrouHmkos BDE, ODBC wnn ADO uyepes onucatenu 6a3 gaHHbIX (nonyyaTtb AaHHble
MOXHO 13 Tabnuuy Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE u gpyrux uctoynmkos ODBC unn ADO);

BbINOMHATL 3anpockl K 6a3am AaHHbIX C OTOOpaXXeHNEM pe3yrbTaToB Ha KapTe (Mouck
onpeneneHHon MHhopmaunn, HaxoXXaeHne CyMMbl, MakCMManbHOro, MMHUMarbHOro
3Ha4yeHus, n T.4.);

BbINOMHATL MPOCTPAHCTBEHHbIE 3anpocbl MO 0ObekTaM KapTbl B COOTBETCTBAM CO
cneundumkaumnamm OGC;

cosgaBaTb Mogenb penbeda MecTHOCTM U CTPOUTb Ha €e OCHOBE M3ONNHUM, 30HbI
3aTonsieHnss NPodunun 1 pacTpbl penbeda, paccunTbiBaTb Nrowaan n o0bLEMBI;
3KCMOPTUPOBATb [OaHHble U3 CemaHTMdeckorM 6asbl MnmM pesynbTaTbl 3anpoca B
3ANekTpoHHYyt Tabnuuy Microsoft Excel unu ctpanngy HTML;

[MporpaMMHO MM N0 CEMaHTMYECKMM AaHHbIM CO34aBaTb TEMaTUYECKNE pacKpacky, C
MOMOLLIbKO KOTOPbIX MEHSIETCHA CTUIMb OTOOPaXKeHMs1 0O bEKTOB;

BbIBOOUTb ANt BCEX OOBLEKTOB CIIOA HAanucu UM OMpKn, TEKCT HaanMcu MOXET Kak
OpaTtbCcs N3 ceMaHTU4eckon 6a3bl AaHHbIX, Tak 1 NepeonpenensiTbCsi NPOrpamMmmHo;
otobpaxaTb  0O0bekTbl croa B dopmare nceego-3D  nosBonsoweM
BM3Yyanun3npoBaTbCs OTHOCUTENbHbIE BbICOTbl OOBEKTOB (HaNpPUMep, BbICOTbI 34aHUN);
co3gaBaTb WM UCNOMb3oBaTb OMOMMOTEKY rpadmMyecknx IfEMEHTOB  CUCTEM
TENoCHA0XeHNs1 N PEXMMOB UX PYHKLMOHMPOBaHUS;

co3gaBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHMKaUWA C aBTOMaTUYECKUM
dopMUpPOBaAHMEM TOMONOrMN CETU U COOTBETCTBYHOLLMX 6a3 AaHHbIX;

N3MEHATb TOMOMNOTNKO CETEN N PEXUMbI PabOTbl €€ 3N1EMEHTOB;

pelwaTtb Tononormyeckme 3agadn (M3MeHeHne CoCTOSAHNS 0O BLEKTOB (MEPEKNoYEHNs),
MOUCK OTKMOYaKLWMX YCTPOMCTB, MOUCK KpaTyamwmx MyTen, MOUCK CBA3aHHbIX
06BbEKTOB, MOUCK KOnew);

Ansi ObICTPOro MEpeMELLEHNA B HY)XHOE MECTO KapTbl YCTaHaBNMBaTb 3aKNagku
(3aknagka Ha TOYKY Ha MECTHOCTU C onpedeneHHbIM MacluTabom OoTobpaXKeHus w
3aKknagka Ha onpefeneHHbln obbekT cnost (Becbma yAobHO, ecnm obbekT -
OBVXKYLLIMACA MO KapTe));

C MNOMOLUBbIO TMPOEKTOB pacKkpbiBaTb CTPYKTYpYy TOr0 WM  MHOrO 0ObekTa,
N300paXkeHHOro Ha KapTe CXeMaTUYHO;

CO34aBaTb MaKeTbl Ne4vyartuy,
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e MMNopTupoBaTb rpaduyeckune gaHHble u3 Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

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

e co3gaBaTb Makpochl Ha a3blkax VB Script unu Java Script;

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

e co3aaBaTb COOCTBEHHbIE NPUINOXEHWS, paboTatoLume nog ynpasneHnem Zulu.

3.3.11 Opranmsauumsa rpachmueckux gaHHbIX

padhmyeckne paHHble oOpraHu3oBaHbl nocrionHo. Cnon  sBNSETCA  OCHOBHOM
WMH(POPMaUNOHHON eauHuLen cucteMbl. Kaxabll OBbeKkT Cnosi MMeeT  YHUKamnbHbIN

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

e BEKTOPHbIE Crou;
e pacTpoBble Crnow;
e cnov penbeda;

e cnon WMS (Web Map Service).

BexkmopHsbie criou

BekTopHble crnon MMetoT cobCTBEHHbIM OMHapHbLIM hopMmaT AaHHbIX, YTO obecrnevnBaeT
BbICOKYKO CKOPOCTb paboTbl rpadmyecknx u TOMONorMdecknx anroputmoB. Wmeetcs
BO3MOXHOCTb NMPOrPaMMHOro A0CTyna K AaHHbIM Yepe3 OObEKTHY MoAernb AN HanvMcaHus

COBCTBEHHbIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOIO Crost AeNATCS Ha NPOCTble (MPUMUTUBBI) U TUMNOBLIE

(knaccmduumnpoBaHHble 0OBHEKTDI).
MpyMnTMBLI MOrYT BbITh:

e TOYEYHblE (MMKTOrPaMMbl UM KCUMBOJIbI»);
e TEKCTOBbIE,;
e JIVHEWNHble (MYHUK, NONUITUHUN);

e nnowagHble (KOHTYPbI, MONMKOHTYPbI).
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TunoBble OOBLEKTbI ONUCbIBAOTCA B OWONMoOTEKe TUMOB 00bekToB. Kaxabin Tun
OMUCbIBAET NSIOLWAAHON, JIMHENHBIN UM CUMBOSbHBIA TUMOBOW rpadMyecknii OOBLEKT, UMEET
Nnonb30BaTenbCKkoe Ha3BaHWe U MOXET ObiTb CBs3aH C CODCTBEHHOM cemaHTu4Yeckon Gasomn

AaHHbIX.

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

TUMNOBOro OObEKTA.
TunoBble 06bEKTbI MOryT ObITh:

e TO4YeuHble (MMKTOrpaMMbl U KCUMBOISTbI»);
e JHEWNHble (NMYHUK, NONUITUHUN);

e nnowagHble (KOHTYPbI, MOMMKOHTYPbI).

ATpUOYTMBHbIE UM CEMAHTUYECKNE AaHHble BEKTOPHOIO CIosi XPaHSITCH BO BHELUHEM
WCTOYHMKE AaHHbIX U NOAKIYaoTCS K CrOK Yepe3 COOCTBEHHBIN onucaTenb 6a3bl AaHHbIX. K
OZIHOMY CIOK MOXET ObITb MOAKIOYEHO MONEPEMEHHO NMPON3BOITBHOE YMCIIO CEMaHTUYECKNX
6a3 gaHHbIX. [MpUMUTMBLI MONb3ylOTCA OOLLEeA cemMaHTU4Yeckoh 6as3ol [aHHbIX, TUMOBble
00BbEKTbI - COBCTBEHHOW st KaXOoro Tuna (o4HaKo ANsi pasHbiX TUMOB MOXHO MOAKIOYUTL

OOHY 1 Ty xe 6a3y).

Pacmpoesie criou

PacTtpoBbiM crioem MOXeT ObiTb MO0 OTAENbHbLIN PacTpPoBbIM O0OBLEKT, NIMGO rpynna
pacTpoBbIX 0OBLEKTOB. PacTpoBas rpynna MOXeT cogepkaTb NPON3BOSIbHOE YNCIO PacTPOBbIX
0OBbEKTOB MIM BIOXEHHbIX PAcTPOBbIX rpynn. YMcno pacTpoB B CHOE OrpaHUYEeHO NuLb

AVCKOBBIM NPOCTPaHCTBOM (Zulu crnipaBnsieTcs ¢ Nonem n3 HECKOMNbKUX TbiCAY pacTpoB).

MopaepxmBaemble dopmatbl pacTpoB - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora ¢ cucremamm KoopaMHaTr M Kaprorpacdpmueckmmm

NPOoEeKLAMM

pachuyeckne [OaHHbIe MOTYT XpPaHUTbCS B Pa3fMYHbIX CUCTEMax KoopauHaT W

oTobpaxkaTbCsi B pa3nnYHbIX MPOEKLMAX TPEXMEPHON NOBEPXHOCTN 3EMMM Ha MITOCKOCTb.
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CucTema npegnaraeT Habop npedonpedeneHHbIX CUCTeM koopauHaTt. Kpome Toro
nonb3oBaTenb MOXET 3afaTb CBOK CUCTEMY KOOPAMHAT C UHAMBMAOYalbHbIMU NapaMeTpamm

ANSA NoAAepXMBaeMbiX CUCTEMOMN MPOEKLIMIA.

B yacTHocTM 3Ta BO3MOXHOCTb MO3BOMAT, MPU M3BECTHbIX MNapamMeTpax (Krodax
nepexona), NPUBA3bIBaTb AaHHbIE, XPaHSALLIMECS B MECTHOW CUCTEME KOOpAWHAT, K OAHOW 13

rnobanbHbIX CUCTEM KoopAunHar.

[laHHbIE MOXHO nepenpoeunposartb 13 OOHOW CUCTEMBI KoopAaunHaTt B Apyryto.

3.3.1.3 OpraHnsaumsa CeMaHTUYeCKNX AaHHbIX

CemaHTU4yeckme pOaHHble MOAKIYalTCA K CIOK M3 BHELWHMX uctodHumkoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

(ADO) yepes onvcarenu 6a3 AaHHbIX.
MonyyaTb AaHHbIE MOXHO W3:

e Tabnuy Paradox, dBase, FoxPro;

e Microsoft Access;

e Microsoft SQL Server;

e ORACLE;

e apyrue nctovHmkn ODBC nnn ADO.

Umnopm/3kcnopm GaHHbIX
BoamoykeH MMMNOPT/aKCNopT AaHHbIX B criegytowmne dopmarsbi:

e Maplinfo MIF/MID;

e AutoCAD DXF;

e Shape SHP;

e OkcnopT kapTel (Windows Bitmap (BMP));

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

3.3.14 MpeacraBneHme fAaHHbIX HA KapTe

KapTa moxeT cogepxaTb MPOM3BOMNbHOE YMCIO rpaddUyecknx CroeB - OOHU U Te Xe
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rpagomyeckme crnon Moryt OblTb MOMELLEHbl B pasHble KapTbl C pasHbIMU HacTponkamu
oTobpaxeHusi. KapTa nmeeT BO3MOXHOCTb 3aQaHns NMonb30BaTeNbCKOro MMEHN, LBeTa doHa

N MacLUTabHOW CETKM.

[aHHble, XpaHSLWMXCA B pas3HbiX CUCTEMAx KOOpPAMHAT, MOXHO OoTobpaxaTb Ha O4HOWN
KapTe, B OQHON U3 KapTorpaduyecknx npoekuunn. Npu aToM nepecyeT KoopauHaT (ecnu oH
TpebyeTcsl) U3 ogHoro gatyma B ApYrovM M U3 O4HOW NpOoeKunn B ApYryo NponsBoamuTcs npu

oTobpaxeHun "Ha nety".

[MpUMUTUBLI MOTYT UMETL MHAMBUAYANbHbIE CTUNN OTOBpakeHus (LBET, CTUMb, TOMNLIUHA
NVHWUIA; UBET M CTWMb 3anuBKW; NUKTOrpamMma; dpopMar TekcTa). TunoBble O0ObEKTbl MMET
CTUIb B 3aBMCUMOCTU OT pexmnma (COCTOAHUSA), KOTOPbIN onpeaensieTcs B GubnmoTtekn Tunos
06bekToB cnosi. CTunb NPUMMUTMBOB MOXET NepeonpenenaTb KapTon - Anst BCeX NpUMMUTMBOB

MOXHO NPpUHYOUTENbHO 3a4aTb OAUH CTUIb.

CTunb OBBLEKTOB MOXHO MEHSITb C MOMOLLLIO TEMAaTUYECKMX pacKpacok. I'IpM 3TOM

pacKpacka MOXeT ObITb CO34aHa No CeMaHTUYECKUM OaHHbIM UIn nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOOAWUTb ANt BCEX OOBLEKTOB Crosi Haanvucu unu oupku. TekcT
Hagnucu MOXeT OpaTbCA M3 ceMaHTU4Yeckor 06asbl AaHHbIX. TEKCT Haanucu Takke MOXET
nepeonpenensiteCs NPOrpaMMHO. BUpKM reHepupyloTcs aBTOMaTUYeCcKn, HO MOryT MOTOM

pacCcTaBnATbLCA NMosfb3oBaresieM B Hy>KHOE pacnorioXXeHne 1 B Hy)KHOIZ opueHTauunn.

ﬂ,ﬂﬂ 6bICTpOI'O nepemMelleHmna B Hy>kKHOe MeCTO KapTbl MOXXHO yCTaHaBIIMBaATb 3aKadKu.

3aknagka Ha TOYKy Ha MECTHOCTM C onpeneneHHbIM MacluTaboM OToBpaxeHUsI.

KapTy MOXHO ne4vyaraTtb C pas3/in4HbiIMK onunAaAMmn (Ha ofHom CTpaHunue Unm HECKOINbKNX
CTpaHuuax, B 3agaHHOM Maclutabe unu Bnucae B 3agaHHble Fa6apVITbI, Ha CTpaHuuax Aana

nocneayoLen CKNenku n T.4.).

3.3.1.5 Opranmsauusa Kapr

MmeeTca BO3MOXHOCTb YyOoOOHO oOpraHu3oBaTtb KapTbl, OObEeOMHEHHbIE OobLen
TemaTtumkon. COBOKYMHOCTb KapT, 00beauHEHHbIX OOLLMM NOfb30BaTENbCKUM MMEHEM U, €CIN
TpebyeTcs, HAOOPOM MepapXMYECKUX CBA3EN Mexay 3TMMMK KapTamu, npeactaBnsieT cobon

MPOEKT.

B pamkax npoekTa kapTbl MOXHO CBSi3blBaTb MeXay CODOM C MOMOLLbIO TMNEPCCHINOK.
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Mnepccbinka onpenensietcss OT OObekTa B OOHOM KapTe K OPYron KapTe C YyKasaHWeM

MeCTOpPacCnorioXXeHnA n mMacwTaba.

3.3.1.6 PepakTuposaHue o6bekToB

[ns pegakTMpoBaHusi 1 BBoaa 06bEKTOB NpeayCMOTPEHbI:

e BO3MOXHOCTWU BBOAaA U pedakTUpoBaHUA:

BBOZ C 3KpaHa MbILLKOW
— BBOf NO KoOpAMHAaTaM C KnaeBunaTtypbl
— TpaccupoBKa NIMHUIA
— aBTO3aMblKaHNE KOHTYPOB
— Bblpe3Ka/konmpoBaHne/BcTaBka - yornvpoBaHue
— MOBOPOT ObbeKTa.
e onepauun oTMeHbl/Bo3Bpata aencteuda (Undo / Redo).
e pefakTMpoBaHue rpynnbl 06 LEKTOB:
— yQdarneHue - nepeMeLLeHue;
— pybnupoBaHue;
— MOBOPOT - Bblpe3ka/KonMpoBaHNe/BCTaBKa.
e peaaKkTUpoBaHME 3reMEHTOB obbekTa:
— nepemMeLleHne/yaaneHme/BcTaBka y3nos;
— nepemeLleHune/yaaneHme pebep;
— pasbueHne ydyactka CUMBOSbHLIM OOBEKTOM.

e TpaHcdopmauus.

3.3.1.7 BeKTOpHbIe OBeprieMHble onepauvum

OBepnen - onepaumsa HanoXeHUst Apyr Ha gpyra asyx unm 6ornee cnoes, B pesynbrare
KOTOpOW obpasyeTtcs oAviH NPON3BOAHbIN CInow, coep KaLmm KOMMNO3nLMIO
NPOCTPAHCTBEHHBLIX OOBEKTOB WUCXOAHbIX CIIOEB, TOMOSOMMI0 3TOM KOMMO3MLMK U aTpubyThl,

apMPMETUNYECKN NI NOrMYECKM MPON3BOAHBbIE OT 3HAYEHWIN aTPUBYTOB NCXOAHLIX OOBLEKTOB.

HOD,,D,ep)KMBal'OTCFI cnegyouine BEKTOPHbIE OBepJ'IeIZHbIe ornepauunn:
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e 00beanHeHne 0b6bEKTOB € HacregoBaHnem ID (YHUKanbHOro naeHTudmkaropa);
e pasbeavHeHne OOBHEKTOB,;

e paspgereHne ogHoro oobekTa rpynmnon O6bLEKTOB,

e Bblpe3ska U3 ogHoro obbektTa obnacTu rpynnbl 06GbLEKTOB,

e OTpe3aHue obbekTa BHe 0bracTu rpynmnbl ApYrnx oObLEKTOB;

e Y3rI0BaHME;

e OydepHble 30HbI;

e [IOCTPOEHNE KOHTYPOB MO CETU.

3.3.1.8 KoppexkTupoBka pacrpos

B cucteme peanu3oBaHa KOpPPEKTMPOBKA pacTpoBbiX pannoB, cogepxalimx
CKaHMPOBAHHYIO C MMaHLIETOB TOMOOCHOBY. KoppeKkTMpoBKa WCKaXXEHWU CKaHMPOBaHUS
Npou3BOAUTCSA MO TOYKaM pacTpa, KOOpAMHAaTbl KOTOPbIX M3BECTHbI. Kak MUHUMYM [OSDKHbI
ObITb N3BECTHbI YETbIPE TOYKN, ONpeaenstoLmne yribl NnaHLweTa.

Mpouenypa KOPPEKTMPOBKN CO34aAET HOBLIM PaCTp, Yribl KOTOPOro COBMAAaloT C yriiamm

nraHLueTa, T.e. Npoueaypa KOppPeKTUPOBKM 0Ope3aeT OTCKaHMPOBaHHbIE, HO FULLHME, NOSS.

3.3.1.9 MopenuposaHMe ceTeM U TOMNosIorMyeckKkue sagavum Ha ceTax

Hapsgy ¢ obbldHbiM gna TMC  pasgeneHneM OOBLEKTOB Ha KOHTYPbl, fIOMaHble,
KOMOVMHMPOBaHHbLIE KOHTYPbl, KOMOMHMPOBAHHbLIE NOMaHble, Zulu nogaepXvMBaeT NUHENHO-

Y3I/10BYIO TOMOJOrnto, Y10 NO3BONAET MOOENNPOBaTb UHXEHEPHbIE CETU.

Hapsigy ¢ obbiyHbIM aAnst TIC pasgeneHnemM o6bekToB Ha KOHTYpPbI, STOMaHble, CUMBOSbI,
Zulu nopoepxvmBaeT  JIMHEWHO-Y3MOBYKD  TOMOSMOMMK, YTO MNO3BOSISIET  MOAENMPOBaThb
WHXXEHEPHbIE N Opyrne ceTu. Tononornyeckas ceteBas MOAenb NpeacTaBnsieT cobon rpad
CETW, Yy3ramum KOTOPOro SABMSIOTCA TOYEeYHble 0ObeKTbl (KOMoAubl, UCTOMHWUKK, 3afBUXKKK,
pPYOUNbHUKN, NepekpecTkn, notpedbutenn u T.4.), a pebpamn rpada sBnsTCA NUHENHbIE

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

TononornyeckMn  pefakTop CO34aeT  MaremaTuMdeckylo Mogenb rpacda ceTu
HenocpeacTBEHHO B npouecce BBoga (pucoBaHus) rpadudeckon nMHgpopmauun. cnonbays

Moaerib CeTn MOXHO pellaTtb pAan TOMornorn4ecknx 3agad, rnonck KpaTanlmero nyTu, aHanus
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CBSI3HOCTM, aHanu3 Komey, aHanvM3 OTKIOYEHMIW, MOUCK OTKMHYalLMX YCTPOWUCTB U T.4.
MOXXHO MEHATb COCTOSIHUS OOBLEKTOB (MEPEeKnoYeHnsi) C NOCneayloLwmnMm aBToOMaTUYEeCKUM
OBHOBIIEHMEM COCTOSIHUS BCEW CeTu (HanpuMmep, BKIOYEHWE/BLIKIIOYEHNE  3a0BVKKU
TpybonpoBoda) BbINOMHATL MOUCK OTKMKYaWMX YCTPOMCTB (POPMUpPOBaHUE Cnmucka
OOBHEKTOB, MMEKLWMX MNPU3HaK «OTKMOYaloLWee YCTPOMCTBO», MPU OTKMHOYEHUM KOTOPbIX
BblIOpaHHbLIN ODBLEKT TakKke NepeBOaUTCA B COCTOSIHUE «OTKIOYEH»), KpaTdyanwmx nyTen
(HaxoQuTb KpaTyalLLW NYyTb MO CETU MeXAy BblOpaHHbIMKU y3riamu C y4eTOM HanpaBeHun
Yy4acTKOB), CBA3aHHbIX OOBEKTOB (HAXOAUTCS MHOXECTBO OOBLEKTOB CETU, AOCTUXMUMbIX U3
BbIOpaAHHOrO y3na ceTu, OOCTWKUMOCTb MOXET onpefendartbcs 06e3 yyeTa HanpaBneHus
Yy4acCTKOB, C Y4ETOM W MPOTMB HanpaBIieHNsi y4acTKOB), UCKaTb BCE KOSbLiAa CETU, B KOTOPbIE

BXOOAT BCE BblIOpPaHHbLIE OOBbEKTbI.

CeTb BBOAUTCH KaK COBOKYMHOCTb TMMOBbIX TOYEYHbIX OOBLEKTOB, COELMHEHHbIX
TAMOBLIMU  NIUHENHBIMM  O0ObEKTaMK, MMELWMMU  MPU3HAK  «ydacToky. WMHdopmauus o
TononornM hopMMUpyeTCst aBTOMATUYECKU - €CIN «MOTSHYTb» 3a Yy3en Unv pedpo, CBsA3aHHbIe
06GbekTbl Takke nepemelatoTcs. OGbekTbl CETU MOXHO OTKPENSSiTb U 3aHOBO NPUKPENSIATbL

APYr K ApYry OOHUM LABVKEHNEM MbILLKW.

Mogenb cetn Zulu siBNSieTCA OCHOBOW AN paboTbl MOAYNS PacyeTOB WMHXEHEPHbIX

cetent ZuluThermo.

34 MHcTpymeHTanbHasa reoumHcgpopmauoHHasa cucrema N’MC Zulu

Mogynb ZuluThermo nosBonseTr co3fatb pacHeTHYH MaTeMaTUYecKyld MoLerb CeTw,
BbIMOMHUTL  NacrnopTuM3aumMd CETU, U Ha OCHOBE CO34aHHOM Mogenu  pewatb
MHGOPMALNOHHBIE 3a4a4K, 3adadn TOMONOrMYECcKoro aHanmsa, W BbIMOMHATbL PasfiyHble

TennorngpasJin4eCckme pacyeThbl.

Pacquy nognexar TYynuKoBble W KO&NbLEeBble TenrnoBble CEeTn, B TOM 4YuUCne C
NOBbICUTEJIbHbIMIA HaCOCHbIMU CTaHUUAMMU n apoccenmpyrowimmin yCTpOIZCTBaMVI,

pa60Tarou.u/|e OT OAHOro Unn HeCcKoJbKMX NCTOYHUKOB.

[Mporpamma npegycMaTpuBaeT TennormapaBfIMYECKUA pacydeT C MNPUCOELOUHEHMEM K
CETU MHAMBMAYanbHbIX TennoBbiX NyHKTOB (UTI) n ueHTpanbHbIX TennoBblix nyHKToB (LTTT)

MO HECKOJIbKUM OECATKaAMUN CXEMHbIX peUJeHMVI, npUMeHAeMbIX Ha TEPPUTOPUN Poccuu.

Pac4yeT cuctem TennocHabXeHnss MOXeT npon3BoANTbCA C YHETOM yTEeYeK U3 TensoBou
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CETU N cUCTeM TennonoTpebrneHns, a Takke TennoBbIX NoTepb B TpybGonpoBoaax TennoBou

ceTun.

PacyeTr TennoBbIx notTepb BeOeTcA nmbo no HOPMaTMBHbIM TMOTEPAM, nmbo no

CbaKTI/I‘-IeCKOMy COCTOAHUIO N3014LUUMN.

Pacuetbl ZuluThermo moryT paboTaTtb Kak B TECHOW UHTErpaLmm ¢ reonHgpopmMaLnoHHON
cuctemon (B Bmae moayns pacwupernss TUC), Tak u B BuMae oTaenbHOn OGubnuotekn

KOMMOHEHTOB, KOTOPbIE NO3BONSAIOT BbINOMHATL PACHEThI U3 NPUNOXEHWI NONb30BaTeNen.
CocTaB 3agay:

e OCTPOEHME pacyHETHOM MOLENU TEMNOBOW CETU;
e racnopTusaums o6 bLEKTOB CETY;

e HanagouyHbIN pacyeT TEensioBON CeTw;

e OBEPOYHBIN pacyeT TEensIoBON CeTy;

® KOHCTPYKTOPCKMI pacyeT TEensoBon ceTw;

e pacyet Tpebyemon TemnepaTypbl HA UCTOYHUIKE;
e KOMMYTaLUMOHHbIE 3aa4u;

e OCTPOEHME NbE3OMETPUYECKOrO rpachuka;

e pacyeT HOpPpMAaTUBHbLIX NOTEepPb Tensia 4Yepes3 N3on4Aauuio.

3.4.1 MocTpoeHue pacueTHOM Moaeriv TeIJIOBOMU CeTHn

Mpn pabote B reoMHPOPMALMOHHON CUCTEME CETb OOCTATOMHO MPOCTO U ObICTPO
3aHOCUTCSI C MOMOLLbIO MbILWKA WMNKM NO KoopauHatam. [lpu aTom cpasy dopmupyeTtca
pacdyeTHaa mogenb. OcTaeTcs Nuwb 3adaTb pPacyeTHble NnapameTpbl OOBLEKTOB M HaXKaTb

KHOIKY BbINOJTHEHNA pacyeTa.

MaTtemaTnyeckass Mopdenb CeTW Ans NPOBEAEHUs Tennornapaervyeckux pacyeToB
npeactaBnsieT cobon rpad, roe Ayramu, COEAMHSIIOWMMM  Y3Mbl, SIBASIOTCS  y4acTku

TpybGonpoBoaos.

YyacTok nsobpaxaerca OQHOM NUHMEN, HO MOXET O3HayaTb HECKOSbKO COCTOSIHUN,

3afaBaeMbIX pa3HbIM peEXMMaMU:
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Pesgm | ————t——  EEIFOMEH

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

Pesama 4 OTHIFSEH TI0 AR LEF

PVICYHOK 3.2- MSOGPa)KeHVIe HECKONbKUX COCTOSIHUN Yy4acTKOB, 3ajaBaeMbIX pa3HbIMU peXxumam

OTO BHelUHee npencrasrnieHne ceTu. I'Iepep, Ha4valrioM pac4eTa BHellHee npeacraslieHne
CceTn, B 3aBUCUMOCTU OT TUMOB N PEXMMOB 3INIEMEHTOB, COCTaBNALWNX CETb, npeo6pa3yeTC$1

(kogunpyeTcs) BO BHYTpEHHee npeacTaBrieHne, No KOTOpoMY M NPOBOANUTCS pacyer.

[MpocTbiM y3fiOM B MOZENn cumtaeTcs Nobon y3en, Ybu CBOMCTBA CneumarnbHO He
OroBopeHbl. [1pocTon y3en CrAyXuT TOMbKO AN COeAUHEHUST YHaCcTKOB. TaknMmn y3namu Ons
MOLENV SABMSAOTCA TENnoBble Kamepbl, OTBETBIEHUS, CMEHbl AMAMETPOB, CMeEHa Tuna

npoKnagaku unn tmna nsondauum n 1.4.

Bo BHYTpeHHEN KOAMPOBKE Takue y3nbl NpeBpallalTcs B ABa y3na, OavH B NoaatoLem
Tpybonposoae, Apyro B 0bpaTHOM. B Kaxkaom y3rne MoXHO 3aaaTb CIMB BOAbl U3 NOAatoLLErO

n/vinn n3 obpaTtHoro TpybonpoBoOaOB.

MoTpebuTens TEnnoBOW 3HEPrUM XapakTepusyeTcsi pacyeTHbIMU Harpy3kamu Ha
CUCTEMY OTOMMEHUsI, CUCTEMY BEHTUNALMM U CUCTEMY TOpPSIYEro BOOOCHAaOXEHUs W
pacyeTHbIMM TeMnepaTypamn Ha Bxode, BbiIXOAe NoTpeduTensi, 1 pac4YeTHON TemnepaTypon

BHYTPEHHEro Bo3ayxa.

B ogHonuHenHom npeancrasiieHnn I'IOTpe6MTeJ'Ib - 3TO y3n0|30|7| SJ1IEMEHT, KOTOprVI

MOXET ObITb CBA3aH TOMbKO C OAHUM Y4aCTKOM.

BHyTpEHHHFI KOOMpoOBKa n0Tpe6|/|Ten;| CyweCTBeHHO 3aBUCUT OT €ero CXeMmbl
npmncoegnHeHna K TennoBon cetu. Cxembl MoOryT ObITb 31eBaTtopHble, C HACOCHbIM
cmelleHnem, ¢ HesaBUCMMbIM NpUcoegnHEHNEM, C OTKPbITbIM UM 3aKPbITbIM OT60pOM BOAbI
Ha BC, ¢ perynaropamun tTemMmneparypbl, OTOMIEHUA, pacxoga u T.4. Ha gaHHbIn MOMEHT B

pacnopaXXeHnn nofib3oBarternAd 35 cxem npuncoegnHeHnA HOTpGGMTeJ'IeIZ.

Ecnu B 34aHMM HECKOMNbKO Y3r0B BBOAA, TO OObLEKTOM «MOTpebuTenb» MOXHO onucatb
Kaxkabli BBOA. B TOXeE Bpemsi kak oauH noTpebuTernb MOXHO onucaTb Lenbiin KBapTan wunm

3aB0of, 3adaB 415 Takoro noTpebutenst 0006LLEHHbIE TEMMOBLIE HArpy3Ku.

O600LLeHHbIN  NoTpedbuTenb - 9TO y3es, Ha KOTOPOM Harpyska 3apjaeTtcs nmbo
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notpebnsaembiM pacxogom, nMbo pacxoa obycrnoBneH 3agaHHbIM CONPOTUBIIEHMEM Y3ara.

Tako 06bekT yaobHO ucnonb3oBaTtb, KOrga BO3HWKAET HEOOGXOOMMOCTb paccyuTaTb
rMapaBnuky cetn 6e3 uWHgopmauum O TEenmoBbIX Harpy3kax W KOHKPETHbIX CXxemax
npucoeguHeHus notpeburenein K TennoBon cetn. Hanpumep, npyu pacdete maructpanbHbIX
ceTten nHdopmaLmmn O KBapTanbHbIX CETAX MOXET He ObiTb, a ANs OLEHKM NoTepb Hanopa B
MarucTpansax [AoCcTaTodHO 3adatb 0600w eHHble pacxodbl B Tovkax MNpUCoegUHEHUS

KBapTaroB K MarucTpanbHON CeTu.

B ogHonuHenHoM n3obpaxeHun He Tpebyetcsa nogkrntodate 0600LEHHbIN NoTpebuTenb
Ha OTOENbHOM OTBOASILLEM Y4acTKe, Kak B criydae npoctoro notpeburtens. To ecTb B 3TOT
y3en MOXET BXOAUTb W/Unn BbIXO4UTb N0H0E KONMMYEeCTBO Y4aCTKOB. OTO NO3BOMSET ObICTPO U

y,EI,O6HO, C MUHMalbHbIM KONMMYECTBOM UCXOOHbIX AaHHbIX.

I
L

HMETOYHMK 0606 WeHHLI& NOTPpesHTEN!

PucyHok 3.3 - O606LeHHBbIN NoTpebuTenb

LTI - 3aTo ysen [ONONHUTENbHOrO perynupoBaHus W pacnpeferieHna TennoBoun
3Heprun. Hanunumne Takoro ysna nogpasyMeBaeT, YTO 3a HUM HaxoguTcs Tyrnukosasi CeTb, C
nHameuayansHbiMu notpedbutenamn. B LTI MoxXeT BXOAUTb TONMbKO OAMH Y4acTOK U TOSMbKO
OOMH Y4aCTOK MOXET BbIXoAuTb. [pnyem BxogdALLMIN y4acTOK MOET CO CTOPOHbI MarucTpanu, a
BbIXOOSALMA Y4aCTOK BeOET K KOHEYHbIM notpebutensm. BHyTpeHHas koguposka LTI
3aBUCUT OT €ro CXembl MPUCOEOMHEHUsI K TENSoBOM CeTU. JTO MOXeT OblTb rpynnoBov
anesaTop, rpyrnrnoBOM HAaCOC CMELLEHUs, He3aBMCUMOE MOAKIOYEHNe rpynnbl noTpedbutenen,
6ovnepbl Ha MBC u T.4. Ha gaHHbIN MOMEHT B pacnopsikeHun nonb3oBatens 29 cxem

npucoeguHeHna LITTI.
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o

UTn-1

MarucTpans
r
r
r
r

PucyHok 3.4 - LUTN

nepeMbI‘-IKa no3BondeTr cmMoaennpoBatb Y4acToOK, COEAUHSAILWLNA  NOoSaKLLNA U

obpatHbI TpybonpoBoabl. B aTOT y3en MOXeT BXoAUTb W/uUnn BbIXOAUTb Nito6OE KONUMYECTBO

— ==

PucyHok 3.5 — lNMepemblyuka

Y4aCTKOB.

Tak Kak nepemblyka B OOHOMMHEAHOM M300paXKeHWn npeacTaBrneHa yarnom, To Ans
MOOENUPOBaHUS COEOMHEHUs Mexay nodaloWwuM TPyoonpoBOAOM OOHOrO ydyactka W
obpaTHbIM Tpy6OoNpOBOAOM APYroro y4actka O4HOro dfeMeHTa «nepemblyka» HeaoCTaToqHO.

MoHagobsaTcs ewe ABa y4acTKa: oauH TONbKO NOAAOLLMIA, OPYroM - TONbKO 0B6paTHbIN.

o - o——0 0 - -
5 =~

S O

PucyHok 3.6 - CoeiMHeHWe Mexay nogarolmMmM Tpy6onpoBoAOM OAHOMO y4acTka U o6paTHbIM TpyGONpoBoaoM
OpYroro yyacTtka

HacocHas ctaHuMs B OOHONMUHENHOM M300paXkeHun npeacTaBnsieTcs ogHMM y3nom. B
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3aBUCUMOCTM OT TabNMMYHbIX MapameTpoB 3TOr0 y3na Hacoc MOXET ObiTb YCTAHOBMEH Ha
nogarowem unu obpatHoMm Tpybonposoae, 6o Ha obonx TpybonpoBogax OgHOBPEMEHHO.
[ns 3agaHns HanpaeneHnst 4eNCTBUS Hacoca B 3TOT y3eN TOMbKO OAMH y4acToK 06s3aTenbHO

OOIMKeH BXOOUTb U TONMbKO OAMH Y4aCTOK OOIMKEH BbIXOOUTD.

PucyHok 3.7 - HacocHas ctaHuus

Hacoc moxHO mMomenupoBaTb ABYyMs criocoGamu: nmnbo kak maearnbHoe YCTPOWCTBO,
KOTOpPOE M3MEHSIET AaBrieHne B TpyOONpoBoAe Ha 3a4aHHy0 BENUYMHY, NTMBO Kak YCTPOMCTBO,

paGoTatoLLee C Y4ETOM pearibHON HarnopPHO-PaCXOAHOM XapaKTEPUCTMKA KOHKPETHOrO Hacoca.

B nepBom criyvyae npocTo 3adaeTcsi 3HaYeHMEe Hamopa Hacoca Ha nogatolem wunm
obpaTtHom TpybonpoBoae. Ecnn 3HayeHne Hanopa Ha 04HOM K3 TpyBONpPOBOAOB PaBHO HyIHO,
TO Hacoc Ha 3ToM TpybonpoBoae oTcyTcTByeT. Ecnmn 3HayeHMe Hanopa oTpuuaTeribHO, TO 3TO

03Ha4yaeT, YTo Hacoc paboTaeT HaBCTpPeYy BXOASLLEMY B HErO y4acTKy.

H=10n H=-10mn
H=—10m H=10n
5D-I 40
a0 [ | i [——
4 ! ! 30 ———
30 | rr——— i ] ]
o 20
20
107 107]
o | el Tl | o | el Wl |

PucyHok 3.8 - lbe3omeTpuyeckue rpadmkm

Ha pUCyHKE BUOHO, KaK pa3JyindHble HarpaBiieHnA y4acTKoB, BXOAALLMX U BbIXOOALLNX U3
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Hacoca B COYETaHUM C pas3HbIMM 3HaKaMu Hamopa, BNUSIOT Ha pesynbTaT pacyeTa,

OTOBOpPaXXEeHHbIN Ha NbE30METPUYECKUX rpadimKkax.

Korga 3apgaetcsa TOMbKO 3Ha4YeHWe Hanopa Ha Hacoce, OHO OCTaeTCA HEU3MEHHbIM He

3aBNCUMO OT MNMpoxoadLlero 4yepes HacocC pacxoaa.

Ecnn mogenupoBath paboTy Hacoca ¢ yd4eToM ero QH xapakTepuctuku, TO crieayet

3afaTb pacxodbl M Hanopbl Ha rpaHuLax paboyeli 30HbI Hacoca.

Hmax —

Hmin ‘\\_\

Gmin (i

PucyHok 3.9 - HanopHo-pacxogHas xapaktepMcTuka Hacoca

Mo 3agaHHBbIM ABYM TOYKaM onpedensieTcs napadona ¢ MakCUMyMOM Ha OCU AaBMNEHWHN,
Mo KOTOPOW pacyeT 1 ByaeT onpenendaTb Hanop Hacoca B 3aBUCUMOCTU OT pacxoga. Cnegyet
OTMETUTb, YTO XapaKTEpUCTMKA, 3adaBaemasl Takum 00pasoM, MOXET OTnuyaTtbCsl OT
peanbHON XapaKTepUCTUKM Hacoca, HO B npedenax pabouven obnactn obe xapakTepuCTUKM

NnpakTn4eCckKn coBragaroT.

[ns onnucaHnst HECKOMNbKUX napanrnernbHoO pa60Ta}OLL|,VIX HaCcOCOB OOCTATO4YHO 3a4aTb UX
KONMMYeCTBO U pe3yrnbTUpyrLlad XapakTepucTtuka 6y,1:|,eT oripegeneHa npun pacyete

aBTOMaTU4YECKN.

Tak Kak Hamnopbl Ha rpaHuuax paboueli obnacTu Hacoca GepyTcs M3 CrpaBOYHMKA U
BCerga MonoXuTerbHbl, TO HanpaBneHue OeiCcTBUS Takoro Hacoca OyneT onpenensaTbes

TOJIbKO HanpasJieHneEM BXOOALLEro B y3es y4acTKa.

[poccenvpytoLime ycTpocTBa B OOHONMHENHOM NPEeACTaBNeHnn SBASOTCS y3namu, Ho
BO BHYTPEHHEl KOAMPOBKE - 3TO AOMNOMHUTENbHbIE YY4aCTKU C MOCTOSHHBIM UMW NEPEMEHHbIM

conpoTvBreHnemM. B apoccenvipylolwmin y3en obsisaTenbHO OOMKEeH BXOOWTb TONMbKO OOWH
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Yy4acCTOK, U TOJNTbKO OAUH y4aCTOK U3 y3J1a OOJTKEH BbIXOOUTb.

Ha nogawuwen npySonpofoge

o

Ha ocEpamyoM mpyEonpofoge

— e
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PucyHok 3.10 - [lpoccenupyrowume ycTtpomcTea

C TOYKM 3peHuns Modenu apoccernbHas wWanba 3To (PUKCMPOBAHHOE COMPOTMBIEHME,

onpeaensiemMoe AuaMeTpoM Lanbbl, KOTOPOEe MOXHO YCTaHaBNMBATb Kak Ha NogatoLLeM, Tak U1

Ha O6paTHOM pr60|'|p0B0ﬂe. Tak kak aT1o Heperynmpyemoe corpoTtuerieHne, 1o BelriMdnHa

racvMmoro Luanboli Hanopa 3aBuUCUT OT KBagpaTa, MPOXoAsLiero Yepes Lwarnby pacxoaa.

Ha pUCyHKEe BUOHO, KaK MEHAKTCA NoTepun Ha wanbe, yCTaHOBJ'IeHHOIZ Ha nogaroLiem

Tpy6onpoBsoae, Npy yBenMyeHun pacxoaa Yepes Hee B ABa pasa.

[=]0]
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20
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Perynatop paeneHus
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PucyHok 3.11 - ipoccenbHas wainba

YCTPOWCTBO C MepemMeHHbIM COMPOTUBMEHNEM, KOTOpPOe

No3BONSET NOAAEPXKNBATL 3aaHHOE AaBneHne B TPybonpoBoae B onpeaeneHHoM avanasoHe

M3MEHEHNA pacxoaa. PerJ'IFITOp OaBlieHnA MOXET yCTaHaB/IMBATbCA KaK Ha nogarLliem, Tak U

Ha obpaTHOM TpybonpoBoAE.
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PucyHok 3.12 - PerynsTop naBneHus

Ha pucyHke nokasaHo, 4TO Npuv yBenvMYeHUM B OBa pasa pacxoda Yepes perynsitop,
YCTaHOBMEHHbIN B oBpaTHOM TpybornpoBoae, AaBrieHWe B PEerynupyemMom Yyarie OCTaeTcs

NOCTOAHHbIM.

BenuuvHa conpoTuBREHUs perynstopa MOXET W3MeHATbCA B npedenax oT
GEeCKOHEYHOCTN [0 COMPOTMBIEHMS TMOMHOCTbIO OTKPbITOro perynsatopa. Ecnu  ycnosus
paboThbl CETU 3aCTaBNSAIOT PErynsaTop NOMHOCTLIO OTKPbITbCS, TO OH Ha4YMHaEeT paboTaTtb Kak

Heperynupyemblii IpOCCENUpPYOLLINIA y3er.

PabGota perynaTtopa pacrnonaraemoro Haropa aHanorMyHa paGoTe perynstopa
[laBrneHus, TOMbKO B 3TOM Clydae Perynatop CTapaeTcsa [AepXaTb MOCTOAHHOW 3adaHHYIo

BENnuYMHYy pacrnonaraeMoro Hamnopa.

PerJ'IFITOp pacxoga - 3TO y3es1 C NnepemMeHHbIM COrnpoTuBIIEHNEM, KOTOPOE NO3BONAET

nogaepKmsartb NOCTOAHHbIM 3aaHHOE 3Ha4YeHNE NPoXoadALlero Yepea peryndaTtop pacxona.

Perynatop MOXHO YycTaHaBnMuBaTb Kak Ha nogawleM, Tak U Ha obpaTHoM
Tpybonposode. K paGoTe perynatopa pacxoda MOXHO OTHECTM BCE CKa3aHHOoe Mpo

perynaTtopbl AaBJ1I€HUA.

3.4.2 Hanapo4yHbIn pacuyeT TensioBom cetu

Llenbio HamagoyHoro pacyeta siBrsieTcs obecriedeHue MoTpeduTenein pacyeTHbIM
KONMYeCTBOM BoAbl U TENnoBoOW aHeprun. B pesynbTaTe pacyeTa ocyllecTBnsietcss nogbop

aneBaropoB M KMX conersn, npon3BoAUTCA pacyHeT CMeCUTEllbHbIX W OPOCCETNPYOLLNX
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YCTPOWCTB, ONpenensietca KonMyecTBO U MECTO YCTaHOBKM ApOCCenbHbIX wanbd. Pacuyer
MOXET NPOU3BOAUTBECS MNPU W3BECTHOM pacrofiaraeMoM Hamnope Ha WCTOYHUKE U ero

aBTOMAaTU4eCKoM no,q6ope B Cliy4dae, eClin 3afjaHHOro Harnopa He 40CTaTO4HO.

B pesynbTate pacyeTa onpedenstoTcs pacxodbl M NoTepu Haropa B Tpybonposopgax,
Hanopbl B y3nax ceTh, B TOM Y1Cre pacnonaraemMble Hamnopbl y notpebutenei, Temneparypa
TENNOHOCUTENS B y3nax CeTu (Npu ydeTe TensoBblX NoTepb), BennymMHa M3bbiToO4HOro Hamnopa

y noTpebuTeneii, TemnepaTypa BHyTPEHHEro Bo3ayxa.

[poccenvpoBaHne M3ObLITOYHbLIX HaMopoB Ha abOHEHTCKMX BBOL4AX MNPOU3BOAAT C
MOMOLLIbKD COMen 3MeBaTopoB UM ApoccenbHbix wanb. [QpoccenbHbie wanbbl nepen
aboHEHTCKMMKN BBOOAMM YCTaHaBNMBAKOTCA aBTOMAaTUYECKM Ha nogarowiem, obpaTtHOM unu
obonx TpybonpoBogax B 3aBUCMMOCTU OT HEOBXoAMMOro Anst CUCTEMbl MMOPaBNYECKOro
pexuma. Npn paboTe HECKONMbKUX UCTOMHUKOB Ha OOHY CeTb OnpedensieTca pacnpegeneHve
BOAbl U TEMMOBOW 3HEPTUN MEXOY UCTOYHMKaMW. [NogBoamTca 6anaHc no Boge v OTNYLLLEHHON
TENNOBON SHEPrUEN Mexay UCTOMHUKOM M notpebutensmu. Onpenensiortca notpedbuteny m
COOTBETCTBYIOLLUMA MM WCTOMHUK, OT KOTOPOro AaHHble noTpeduTenu nonyyawT Bogy W

TENnNoBYK 3HEPIruio.

3.4.3 MoBepouHbIA pacuyeT TensioBom ceTu

Llenblo noBepovHOro pacyeta SABMSETCA onpegeneHne (akTuyYecknx pacxonos
TENMOHOCUTENA Ha y4vacTkax TEensioBOM CeTU My noTpebutenen, a Tawkke KonumyecTBe
TENMOBOM 3JHEPrMn nonydaeMon noTpebutenem npu 3agaHHOM TemnepaTtype BoAabl B

nogaroem pr6onpoaop,e M pacnornaraemMmoM Harnope Ha NCTOYHUKE.

Co3faHHass MatemaTtudeckasi WMUTaUMOHHAs MOZErNb CUCTEMbl TEnoCHaGXeHWs,
cnyaliasi 4ns peLleHnsi MOBEPOYHON 3afayu, No3BOMNSAET aHaNM3MpPoBaTb rMapPaBINYeckuin 1
TENSIOBOM pPEeXMM paboTbl CUCTEMbI, a Takke NPOrHO3UPOBaTb M3MEHeHUe TemrnepaTtypbl
BHYTPEHHEro Bo3adyxa Yy noTpebuteneir. PacyeTbl MOryT MPOBOAMTLCS MPWU  PasfMYHbIX
MCXOOHbIX AaHHbIX, B TOM Y/CIEe aBapUiAHbIX CUTYaUMsIX, HAanpUMep, OTKIMHYEHUN OTAENbHbIX
y4acTKOB TENOBOWA CEeTWU, nepenady Bodbl U TEMMOBOW SHEPrMM OT OOHOMO0 WCTOYHMKA K

APYromy no ogHoMy 13 Tpy6onpoBoaoB U T.4.

B pesynbTate pacyeTa onpedenstoTcs pacxodbl M NoTepu Hamopa B TpybonpoBogax,

Haropbl B y3/1axX CeETU, B TOM HKUCI1Ee pachnoriaraemMmbie Hanopbl Yy n0Tpe6|/|Tene|7|, TeMmneparypa
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TENNOHOCUTENS B y3nax ceTu (Npy ydeTe TenmnoBblX NOTEPb), TEMMNepaTypbl BHYTPEHHEro
Bo3ayxa Yy notpebutenei, pacxodbl U TemnepaTtypbl BoAbl Ha BXOAE W BbIXOAE B KaXOyto
cucteMmy TennonoTpebneHus. [Mpu paboTe HECKONbKMX WUCTOYHMKOB Ha OOHY CeTb
onpegensieTcs pacnpeneneHne Boabl U TENOBOW 3HEPrM Mexay UCTOYHMKamu. MoasoauTtest
GanaHc no BoAde W OTNYLEeHHON TEMnoBON 3Hepruein Mexay UCTOMHUKOM W MoTpebuTensMu.
OnpenensioTcs NOTPebUTenn M COOTBETCTBYIOLMA UM WUCTOYHUK, OT KOTOPOrO [AaHHble

noTpebuTenu nony4yaroT BOAY W TENOBYIO SHEPTULO.

3.4.4 KOHCTPYKTOpPCKMIM pacuyeT TernsioBoM cetTn

Llernbto KOHCTPYKTOPCKOro pacyeta siIBNAeTcs onpeaeneHue anaMeTpoB TpybonpoBoaos
TYNMKOBOW W KOSbLIEBOW TEMNOBOW CETM MPW MPOMYCKe MO HUM pPacYeTHbIX PacxodoB Mpu

3a4aHHOM (VIJ'IVI Hel/I3BeCTHOM) pacnonaraemom Hanope Ha NCTOYHUKE.

[aHHasa 3agava MoxeTt ObITb UCMNONb30BaHa npu Bblga4ve paspeLieHna Ha noakroyveHne
n0Tpe6|/|Tenel7| K TENSIOBOM CETU, TaK KaK B KayYeCTBE UCTOYHMKA MOXET BbICTYNaTb nobon
y3€51 CUCTEMbI TennocHabxeHus, HarpuMep TenjioBada Kamepa. [ns bonee rmoékoro peweHnA
OaHHON 3apayun npegycMoTpeHa BO3MOXHOCTb U3MEHEHUA CKOPOCTU OBWXEHUA BOAbl MO
y4yacTKamMm TENMNOBON CETU, YTO npmnBoAUT K U3SMEHEHUNI0 ONaMeTpoB pr6OI'IpOBO,D,a, a 3Ha4nUT "

pacnonaraemoro Harnopa B TO4Ke NogKIno4eHn4.

B pesynbTate pacyeta onpeaoensioTcs AuaMeTpbl TPyOOnpoBOAOB TEMNOBOW CETH,
pacrnonaraembiii Hamop B TOYKEe MOAKMIOYEHMS, pacxodbl, MOTEPU Haropa W CKOPOCTU

OBWXEHNA BOAbl HA yH4aCTKax CETU, pacnonaraemMblie Hanopbl Ha I'IOTpe6VITeJ'IFIX.

3.4.5 Pacuet Tpebyemon Temneparypbl HA UICTOUHUKE

LleJ'IbIO 3afadn dBndaetca onpegerneHne MuHMMaribHO Heobxogumon TeMneparypbl
TENNIOHOCUTENSA Ha BbIXOAE W3 WCTOMHMKA Ansa obecneyeHust Yy 3agaHHoro I'IOTpe6VITeJ'I$|

TemMrepaTypbl BHyTPEHHEro Bo3ayXa He HUXKe pacHeTHON.

3.4.6 KommMmyTaumoHHbIe 3apaum

AHanu3 OTKMOYEHUI, MNEPEKIOYEHNN, MNOUCK OBnukanwen 3arnopHoOM apmarypbl,
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IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNOCHABXEHUA»

OTKIHOYaIoLLIEeN Y4acTOK OT UCTOYHMKOB, UM MOMHOCTbLIO M30NMPYHOLLIEN Y4acToK U T.A.

3.4.7 MbesomeTpuueckum rpacmk

Llenbto NoCTpoeHUst Nbe3oMeTPUYEcKoro rpaduka ABNSeTca HarnsgHas WUnnocTpaums

pe3ynbTaTtoB rmgpaBJiIN4ECKOro pac4yerta (Hana,u,quoro, NnOBEPOHHOrIO, KOHCprKTOpCKOFO).

OTO OCHOBHOW aHaNMUTUYECKUIA MHCTPYMEHT cneumanmcTa no ruapaBrnmyeckum pacyetTam
TennoBbIX ceTen. [Nbe3omeTp npeacTaBnseT cobon rpaduyeckmn OOKYMEHT, Ha KOTOPOM
n3obpaxkeHbl NMHUM OaBNEeHWA B Moparoller u obpaTHOM MarucTpansx TEenroBOW ceTu, a
Takke npocunb penbeda MECTHOCTU - BAOMb ONPenereHHoro nyTn, COeANHSIIOWEro Mexay
coboi ABa NPOM3BOSIbHbLIX y3Ma TEnsI0BON CETU MO Hepa3pbIBHOMY NOTOKY TennoHocuTens. Ha
Nbe30MEeTPUYECKOM rpadnke HarnsagHO MNpPeacTaBneHbl BCE OCHOBHbIE  XapaKTepPUCTUKN
pexMMa, nonyveHHble B pesynbTare rmapaBnnMyeckoro pacyera, No BCEM y3ram M ydacTKam
BAOMb BbIOPAHHOro NyTu: MaHOMETPUYECKNE OABMEHMS, NOMHbIE U yaernbHble NOTEPWU Hanopa
Ha ydacTkax TennoBOM CeTW, pacnonaraemble [aBfeHusi B Kamepax, pacxogbl
TENNOHOCUTENS, nepenagbl, CO34aBaeMble Ha HACOCHbIX CTaHUMAX W UCTOYHMKAX,

N30bITOYHbIE Hanopbl N T.4.

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 T APumers BORM § NOL TP-A0, MK 1063 0853 06M ors2 ors 0n6 11% 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 o0 69453 13883 —‘:J
Ll | | »

PucyHok 3.13 - [be3omeTpuyeckui rpadmk
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LiBeT 1 cTunb NuHWMIA 3aaeTcs NoNb3oBaTeNeMm.

B Tabnuue noa rpadmkoM BbIBOOSATCS AONsl KaXKOOro y3na CceTu HaumeHOBaHue,
reogesnyeckas OTMETKA, BbiCOTa MNOTPedbuTens, Hanopbl B MogalolwemMm W obpaTHOM
TpybonpoBoaax, BeNMYnMHa APOCCEnMpyemMoro Hanopa Ha wanbax y notpebutenen, notrepu
Hanopa Mo y4acTkam TEnnoBOW CETU, CKOPOCTM ABWXEHMS BOAbI HA y4acTKkax TENoBOM CETU U

T.4. KonnyecTtso BbIBOANMOW NOA4 Fpad)VIKOM VIH(*)OpMaLl,I/IVI HaCcTpanBaeTCA MNnoJjib3oBaTerieM.

3.4.8 Pacuetr HOpMaTUBHbIX NOTEPb TEMMNa Yepes U3oNALUIO

Llenbto gaHHOro pacdeta SIBNSETCA OnNpeaerneHve HOpPMaTMBHbLIX TEMfoBbliX MOTepb
Yyepes m3onAuMio TpyobonpoBoAoB. Tennosble MOTEPU ONpeadenstoTcs CyMMapHO 3a rof C
pa3buBkon nNo mecsauam. NpocMoTpeTb pesyrbTaTbl pacyeTa MOXHO Kak CyMMapHO no BCeu
TENMOBON CETW, TaK M MO KaKAOMYy OTAErNbHO B3ATOMY WCTOYHMKY TEMNSIOBOW 3SHEpPrun u
KaxxgomMy LeHTpanbHomy TennoBoMy nyHKTy (LITTT). Pacyet moxeT ObITb BbIMNOMHEH C Y4ETOM

nornpaBoO4HbIX KOC—)Cb(*)VILl,I/IeHTOB Ha HOPMbI TEMJoBbIX NMNOTEPb.

PesynbTaTbl BbINOMHEHHbIX pacHETOB MOXHO akcnopTupoBaTh B MS Excel.

3.4.9 «PykoBoacTteo nonb3osarena NMC ZULU»

«PykoBoacTso nonb3osatens [MC ZULU» npeacTasreHa no CCbIfiKe HUxXe

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

3.4.10 «PykoBopacteo nonb3osarena ZULU-THERMO»

«PykoBoacTso nonb3oatens ZULU-THERMO» npeacrasneHa no Cebifike Huxe

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

4.1 UndcdopmaumoHHo-rpachmueckoe onucaHme ob6bLEeKTOB CUCTEeMbI

TennocHabXxxeHus

Ha ocHoBe cyuiecTBytowen OM onsa uenen ee akryanusaumm Obina cosgaHa MmogernbHas
basza —«ts_2022» («CyuwiecTBytlollee MNOMOXEHNEey»), B KOTOPOW MNPOBOAMMAChb BblBEPKA C
nocneayloLen KoppeKTUPOBKON MHM(OPMAaLMOHHO-TPadM4ecKoro OnMcaHus  CYLLECTBYHOLLIMX
0O6BbEKTOB CUCTEMbI TEMMOCHABXEHNS FOPOACKOro NoceneHnst ropon braroBeLeHck ¢ y4eTom
n3aMeHeHun, npoudoweawmnx 3a nepmog 2015 — 2021 rogos, NO gaHHbIM 3akasynka (6asa

aboHEHTOB; Gasbl TEMMOBbLIX CETEN; CYTOYHbIE BEAOMOCTH).

B aktyanusampoBaHHOM 6a3e [OaHHbIX 3MEKTPOHHOM MOAENW OnucCaHbl W Npu
HeobXoaMMOCTM OOMOSHEHbI (CKOPPEKTMPOBaHbI)  MacNoOpPTHbIE XapaKTEPUCTMKN BCEX TUMOB
06bEKTOB CUCTEMBbI TennocHabxeHus. MonHota 3anonHeHns 6a3bl AaHHbIX MO NapameTpam

3aBUCUT OT HanMM4na MCXoaHbIX AaHHbIX Y TEnnoCHabXXaoLLIMX KOMMaHWNA.

80417.0M-1CT.003.000
37



OB0CHOBbIBAIOLUWE MATEPUATbI K CXEME TEMNOCHABXEHWA TOPOACKOIO NOCENEHWA rOPOA BNArOBELLEHCK PECNYBNUKA
BALLKOPTOCTAH HA MEPNOA A0 2033 FOLA (AKTYANIU3ALIUA HA 2023 rOf)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNOCHABXEHUA»

4.2 Ornapka n KanmbpoBka 3anNeKTpoHHOU Moaenm

B paMKax gaHHOro atana ObIfI BbINOSTHEHDI:

e koHBepTaumsa TonocHoBbl M3 WIC «Tennolpagy B [TUC «Zulu»lPK
«ZuluThermo 8.0». NMpueegeHne mogenbHbix 6a3 M C «Zulu»MPK «ZuluThermo
8.0» K KoopauHataMm, COOTBETCTBYKOLIMM KOOpAWHATaM  TOMOOCHOBBLI

TEPPUTOPUN rOPOACKOIro OKpyra ropoa BnaroBeLeHck.

e KOHBeEpTaumsi OaHHblX 00 WCTOYHWMKAX, TENnJIOBbIX CETHAX W TEennoceTeBbiX
obbekTax cuctem TennocHabxeHus, cogepxawmxcsa B UMC «Tennol pady», B
dopmartbl TNC «Zuluy MNPK «ZuluThermo 8.0».

e OTlaaKka pa60TbI pacyeTHbIX MaremMmaTtun4eckmnx Mo,uyneﬁ nyTemMm BbIABIIEHNA

OLUMBOK B UCXOAHBIX AAHHbIX;

e kanubpoBKka MoAenn C LUenbl AOCTUXKEHMSI COOTBETCTBMS  pPacYeTHbIX
napameTpoB Mogenu (OakTUYECKMM napameTpaM B OnpederieHHbIX penepHbIX
y3nax CUCTeMbl TennocHabxeHus (Mpu Hanuuum MHdopmMaumm no pacxopam,
AaBneHusiIM Bodbl B nogalwmx W obpaTHbIXx TpybonpoBogax CUCTEMb

TennocHabxeHns1 Anst pakTUYeCcKoro pexmuma).

Ha oaTtane otnagku SJ'IeKTpOHHOIZ mogenun 6bin npoeegeH aHanm3 nornHoOTbl WU

OOCTOBEPHOCTU BHECEHHbIX NCXOAHbIX AAHHbIX.

KannbpoBka mogenn - npouecc WaeHTUdUKAUMM W TOHKOMW HacTpPOMKM HabopoB
WCXOAHbIX AdaHHbIX TakMm obpa3om, 4ToObl obecneynTb MakcumarnbHoe npubnmxeHne
pe3ynbTaToB rMOPaBfMYECKOro pacdeTa K (pakTU4eckuM napameTpam B OnpedeneHHbIX
penepHbIX y3nax CUCTeMbl TennocHabxeHus. [na opraHu3aumm npouecca kannbposku OM
BblOMpaloTCa penepHble Y3nbl B KaXK4OW M3 CUCTEM TEMNNOCHAbXEHUs, Takne Kak: BbIBOGHOM
KOMNIEKTOP Ha WUCTOYHMKE W/WMIM HacoCHble CTaHUUW W/Wnu TennoBble MyHKTbl M Mpoyune
3M1eMEeHTbl TEMJI0OBOM CETM, MO KOTOPbIM WMMETCA (aKTUYeckne AaHHble Mo pacxodam

TENnOHOCHTENS U pacnonaraeMbiM Hanopam 3a oTonuTenbHbIn nepuog 2021/2022 rr.

OgHMM U3 HE3aMEHUMbIX MHCTPYMEHTOB MpU KanubpoBKe rmapaBnnyeckon mogenm
TENNOBOM CeTU  4ABNSEeTCS  Nbe30METPUYECKUn  rpadomk, MOCKOMbKy  rpadmyeckas

MHTEpnpeTauna rmapasriindeckoro pexmma no3sonAdAetr OAHOBPEeMEHHO KadyeCTBEHHO WU
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KOIMYECTBEHHO OLEHUTL MOMpPaBKW, KOTOpble HEOOXOOMMO BHECTM B PacCYETHy Mogernb,
yToObl OHa Hambornee agekBaTHO MOBTOpsiNa "rmapaBnuyeckoe nosedeHne" peanbHom

TENNoBOu CeTU B aKcnnyarauun.

Takke ONS BbINOMHEHVS KanMOPOBKU WCMONMb30Banuch pesynbTaTbl MMapaBrNyecKux
pacyeToB [ArfA  3rIeMEHTOB TEMroBO/W CeTW, a Takke rpaduyeckoe npeacTaBrneHne

napameTpoB TENOHOCUTENS.

MapannenbHo paboTe C  BbIWEONUCAHHbIM  MHCTPYMEHTapueM  NpoBOAMNAach
KOPPEKTMPOBKA M3Ha4yanbHO BBEAEHHbIX [aHHbIX MO LUEePOXOBAaTOCTU TpybONpoBOAOB,
3HAYEHMSIM MECTHbIX COMPOTUBMNEHUA W Np. C LEMbl MONYyYEeHUS MaKCUMarbHOro
COOTBETCTBMSAA MapaMeTpPOB pacyeTHoM Modenu ¢ (haKTUYEeCKUMKU napameTpaMmyu CUCTEM

TennocHaoKeHus.

B panbHeliwem paspaboTaHHas 3MekTpOHHasi Modernb WCMoNb3oBaHa B KayecTBe
OCHOBHOTO WHCTPYMeHTapusi Ans  pas3paboTkym cueHapueB  pasBUTUSE  CUCTEMbI

TennocHabXxeHnst ropoAcKkoro nocenexns ropog bnaroseweHck go 2033 roga.

PesynbTaTbl BbINOMTHEHHOW KanvMOpOBKM B 3MEKTPOHHOM MOAENV npeacTaBrieHbl B
cpaBHuTenbHon Tabnuue 4.1. pgna 6GasoBoro nepuoga  pas3paboTku  CXembl

TennocHabxeHus (otonutenbHoro nepmnoga 2021/2022 rr.).
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Ta6nuua 4.1 — Pe3ynbTatbl BbINOMHEHUS KANMOPOBKM 3NIEKTPOHHOI MOZEIM CUCTEMbI TENNOCHaGKEHNS FOPOACKOro nocesieHnsi ropon BnaroBelueHcK Ansi OTONUTENLHOTO (3MMHEro) nepuoaa

MapameTpbl rMAPaBINYECKUX PEXMMOB PaboThbl

MorpewHocTb M/

no AaHHbIM (paKTU4eCcKoro pexmma paboTbl B no pe3ynbTaTaM BbIMOSIHEHHOW KanuGpoBKKu pacxonom,
oTtonuTenbHbIM Nnepuop 2021/2022 rr. 3NEKTPOHHOW MOAENMU CUCTEMbI TeNJNOCHabXeHUA NoJly4eHHbIM B 3.

OHeproucToYHMuK, mogenu, u

MaI'VICTpaﬂbeIVI BblBO4 Pacxop TennoHocuTtens (*)aKTVI"IeCKVIM
OaBneHue B Pacxop OaBneHue B / pacxoaom
/lo6paTHOM TennoHocuTens B nopatrowem/o6paTHOM B noaatotliem
g°ﬂa'°”4e"" | 5 | 06paTHOM TennoHocuTens B
TpybonpoBopaax, (M BoA. CT. nopatolem . TpybonpoBopaax, (M BoA. CT. Tpy6onpoeoaax, (M3Iq / Tpy6onpoeoae (%)
M Boj. CT.) Tpy6onpoBoae, (M7/4) M BOA. CT.) M3/L|)
T™M 1-1041,3; T™™ 1-1042,7 ; ™1-0,1
Mpuydpumckas TIL 40/10 Utoro: 1041,3 ; 40/10 Utoro: 1042,7; Wrtoro: 0,1
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5 JJNIEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMbI
TEMNMOCHABXEHMUA

MogenupoBaHne nepcnekTMBHOrO BapuaHTa pasBUTUA CUCTEMbI TenrocHabXeHns
(CTpOUTENBCTBO HOBbLIX U PEKOHCTPYKLMS CYLLECTBYIOLMX MCTOMHUKOB TEMSIOBOW 3HEPruu,
nepepacrnpegeneHe TensoBbIX Harpy3oK Mexay UCTOYMHUKaMM, onpenerneHne BO3MOXHOCTU
NOAKIMIOYEHMST HOBbLIX MOTPEOGUTENEen TEennoBOWM SHEPruu, OonpedernieHne onTuMarnbHbIX
BapMaHTOB Ka4YeCTBEHHOr0 U HadexHoro obecrneyeHusi TEennoBOM 3HEprner  HOBbIX
notpedburtenen n T.4.) OCYLLECTBIAETCA Yepe3 MEXaHW3M CO3L4aHus U agMUHUCTPUPOBAHNSA
cneumanbHbiX "MogenbHbiX" 6a3 - HabopoB [OaHHbIX, KITOHMPYEMbIX W3 OCHOBHOW
(KoHTpoNbHOWN) 6a3bl AaHHbIX OMUCaHWS TEMJTIOBOM CETWU, HA KOTOPbIX MOXHO MPOM3BOAWTH

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

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

NnepcnekTUBHbIE COCTOSIHMA CUCTEMbI TeNNocHabxeHus Ha 2033 rog.

B nepcnekTuBHbIX MogenbHbIX 6a3ax y nnaHMpyemblx K NOAKIOYEHUIO NoTpebuTenen B

none «Homep_T1l» BHeceH cnegyroLwmi ko
M _x, roe
«[MM» obo3Ha4aeT akTyanMamMpoBaHHbIA NEPCMNEKTMBHBIN NOTpebuTenb

«X» - MOPSAKOBLIN HOMEP B NepcrneKkTuBHOM 6a3e aboOHEHTOB. KOTopasi NpeacTaBreHa B
Mase 2 MNMpunoxenune 1 (wmndp 80403.0M-IMCT.002.001).

PesynbTatbl pacyeTa NepCneKkTUBHbIX  FMAPABIIUYECKMX  PEXUMOB  CUCTEMBI
TennocHabXXeHnsa ropoAckoro nocerieHns ropoq bnaroselweHck npeacTaBreHa B JOKYMEHTe
«OBocHoBbIBalOLWME MaTepuarnbl K CXxeme TennocHabXeHUs ropoacKoro noceneHust ropof
bnaroseweHck Ha nepuog no 2033 roga (aktyanusauus Ha 2023 rog). naesa 4.
lMepcnekTnBHble GanaHcbl TEMMOBOM MOLLHOCTM MCTOYHMKOB TEMSIOBOWM 3HEPTUMN U TEMJIOBOM
Harpy3kn. [NpunoxeHne 1. lNMepcrnekTMBHbIE TMOpPaBIMYECKUE PEXUMbI TEMMOBbLIX CETEN»
(wncpp 80403.0M-MNCT.004.001).
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OB0CHOBbIBAIOLUWE MATEPUATbI K CXEME TEMNOCHABXEHWA TOPOACKOIO NOCENEHWA rOPOA BNArOBELLEHCK PECNYBNUKA

BALLKOPTOCTAH HA MEPNOA A0 2033 FOLA (AKTYANIU3ALIUA HA 2023 rOf)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNOCHABXEHUA»

6 AOKYMEHTbDI MO AKTYANIUSUPOBAHHOWU 3JIEKTPOHHOM

MOLOEMU

Mo pesynbtaramMm akTtyanun3auumum SJ'IeKTpOHHOIZ MOAENN CUCTEMbI TennocHabXeHus

rOPOZICKOro noceneHns ropon bnaroselleHck paspaboTaHbl CNeayoLne JOKYMEHThI:

HacToAWMA  JOKyMeHT - «O6ocHoBbIBalOLWME MaTepuanbl K  CXeme
TennocHabXXeHns1 ropoACKoro nocenexHus ropog bnaroselleHck Ha nepuog 40
2033 ropga (aktyanmsauma Ha 2023 rog). maBa 3. OneKkTpoHHas Moaenb
cucTembl TennocHabxkeHmsa» (wndp 80403.0M-MNCT.003.000);

«ObocHoBbIBaOWME MaTepuanbl K CXemMe TennocHabXeHWsi ropOLCKOro
nocerneHusa ropog bnaroseweHck Ha nepuog o 2033 roga (akTyanusaumst Ha
2023 rog). Maea 1. CylwiecTBylollee MonoxeHne B cdepe NpovM3BOACTBa,
nepegayn v notpebneHnss TeNNOBOW SHEPrum Ansa uenen TennocHabxeHns
(wncpp  80403.0M-MNCT.001.000). TlMpunoxenne 4. CyuwecTByowme
rmapaBnuMyeckme pexunmbl Tennosbix ceTen» (wmndpp 80403.0M-MNMCT.004.001);

«ObocHoBbIBaOWME MaTepuanbl K CXeme TensiocHabXeHust TOpOACKOro
noceneHusa ropog bnarosewieHck Ha nepuog Ao 2033 roga (akTyanusaumsi Ha
2023 rog). maeBa 4. [lepcnekTuBHble GanaHCbl TENSIOBOW MOLLHOCTU
MCTOMHWKOB TENSIOBOW 3HEPruM 1 TennoBon Harpy3ku (wudpp 80403.0M-
MCT.004.000). MpunoxeHne 1. lNMepcnekTuBHbIE TMOPABIMYECKME PEXUMDbI
Tennosbix ceteny (wmdgp 80403.0M-INCT.004.001).

Mo pesynbtaramMm aktyanusauumun SHGKTDOHHOVI MOAENN CUCTEMbI TennocHabXeHus

ropofgcKoro rnocenenus ropog bnaroseweHck paapa60TaHb| cnegyouine MmoaeribHble 6asbl:

MogenbHas 6a3a «ts_2022» («CywecTBytoLlee NONOXEHNe») -
aKTyanuavpoBaHHass mogernbHasi 6a3a no cyLwecTByoLEeMy COCTOSAHUIO CUCTEMBI

TennocHabXeHus;

mogenbHaa 6asa «ts_2033» («Tennosas_ceTb_2033»), - MogenbHble 6a3bl Mo

NepcnekTMBHOMY Pa3BUTUIO CUCTEMbI TennocHabxeHnsa Ha 2033 rog.
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OB0CHOBbIBAIOLUWE MATEPUATbI K CXEME TEMNOCHABXEHWA TOPOACKOIO NOCENEHWA rOPOA BNArOBELLEHCK PECNYBNUKA
BALLKOPTOCTAH HA MEPNOA A0 2033 FOLA (AKTYANIU3ALIUA HA 2023 rOf)
IMABA 3 «3JIEKTPOHHAA MOJEJIb CUCTEM TENNOCHABXEHUA»

XapakTepucTukn TEenmnoBblX CETeN CUCTEM TENNOCHabXeHUs FOpPOACKOro MocerneHus
ropoa bBnarosewieHck npuBeaeHbl B AokyMmeHTe «OOOCHOBbIBaOLIME MaTepuarnbl K CXeme
TennocHabXXeHnst ropoackoro nocernexHnst ropog bnaroeseweHck Ha nepuog oo 2033 roga
(akTyanusauma Ha 2023 rog). [maBa 1. CyuwecTBylollee MoNoxeHne B cdepe
npouM3BOACTBa, nNepefjaym UM noTpebrneHus  TennoBOW  3HeprMum  and  uenen
TennocHatxeHnsi» (wudgp 80403.0M-NCT.001.000). MpunoxeHne 2. Tennosble ceTU»
(wndpp 80403.0M-ICT.001.002).
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