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COCTAB PABOThI

HanmeHoBaHMe AOKyMeHTa

Wndp

Cxema TennocHabxeHuns ropoga MVIHyCVIHCKa Ha nepwuon o

2037 ropga (aktyanusauma Ha 2022 roa)

04423.CT-NCT.000.000

Ob6ocHosnbisatowue Mamepuaribl K cxeme meniocHabXxeHus

2opoda MuHycuHcka Ha nepuod 0o 2037 2o0a (akmyanu3auusi Ha 2022 200)

masa 1 «CyuwecTtByolwlee rnonoxeHne B  cdepe

npousBoAcTBa, nepegayn W NOTpebneHnss  TensoBoW

SHepruun ans uenemn TennocHabxeHmsa»

04423.0M-I1CT.001.000

MpunoxeHne 1 «Tennosble Harpyskn u noTpebneHne

TENNOBOW SHEPrnn aboHEHTaMN»

04423.0M-I1CT.001.001

MpunoxeHne 2 «Tennosble ceTU»

04423.0M-I1CT.001.002

MpunoxeHne 3 «OUeHKa HAAEXHOCTM TENNOCHabXeHNAY

04423.0M-I1CT.001.003

MpunoxeHune 4 «CyliecTBytoWwmne rmapaBnnyeckme pexmmbl

TEennoBbIX CEeTEN»

04423.0M-T1CT.001.004

MpunoxeHwne 5 «"padunyeckasa 4acTb»

04423.0M-I1CT.001.005

maBa 2 «CyuwecTtBylolee 1 nepcnekTuBHoe notpebneHne

TENnoBOW 3HEPrn Ha LEenNn TENNOCHatXEeHNS»

04423.0M-I1CT.002.000

MpunoxeHne 1 «XapakTepuctuka CywecTBylolwen u

I'IepCI'IeKTI/IBHOI;I SGCTpOIZKI/I N Tennosow Harpy3km no

areMeHTaM TeppuTopuanbHOro AeneHms»

04423.0M-I1CT.002.001

maBa 3 «OneKTpoHHast MoAdeslb CUCTEM TENSTOCHabXEeHNAY

04423.0M-I1CT.003.000

MpunoxeHne 1 «Ipadudeckasn 4yacTb»

04423.0M-I1CT.003.001

maea 4 «CywecTBylOWME U NEPCNeKTUBHbIE OGanaHcobl
TENNOBOW MOLLHOCTU WCTOYMHUKOB TEMMNOBOW 3HEPrun u

TENMOBOW Harpy3ku notpebutenemn»

04423.0M-I1CT.004.000

MpunoxeHune 1 «llepcrnekTuBHbIE rMOPaBNNYECKNE PEXUMBI

TEennoBbIX ceTen»

04423.0M-I1CT.004.001

[maBsa 5 «MacTtep-nnaH pas3BuTUA cucrtem

TenrnocHabXeHua»

04423.0M-I1CT.005.000

maBa 6 «CyuwecTByloWwnMe M nNepcnekTMBHble ©GanaHcbl
NPOM3BOAMTENBHOCTU BOAONOATOTOBUTESNBbHBLIX YCTAHOBOK U
MaKCMMarnbHOro

n0Tpe6neH nA TennoHocuTenA

04423.0M-I1CT.006.000

04423.0M-11CT.003.000
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HavmeHoBaHMe fOKYMeHTa

Wndpp

TeI'IJ'IOI'IOTDGGJ'IFII-OLIJMMI/I yCTaHOBKaMM I'IOTpe6l/ITeJ'Iel7], B TOM

yncrne B aBapUNHbLIX peXMMax»

MmaBea 7 «I'Ipe,u,nomeHvl;l no CTpOUTENDbCTBY,
PEKOHCTPYKUUNN, TEXHUYECKOMY MNepeBOOPYKEHUH U (VIJ'II/I)

mogepHu3aumn NCToO4YHUKOB TENI0BOW SHEpPrnn»

04423.0M-I1CT.007.000

MpunoxeHne 1 «I'padunyeckasn 4yactb»

04423.0M-I1CT.007.001

MmaBa 8 «[lpeanoxeHnsi N0 CTPOUTENbCTBY, PEKOHCTPYKLNM

n (MNn) MoaepHU3aL MM TENMNOBbLIX CETEN»

04423.0M-I1CT.008.000

maesa 9 «[lpegnoxeHna no nepesBoay OTKPbITbIX CUCTEM
TennocHabxeHusa (ropsiyero BogOCHaGXeHWs1) B 3aKpbITble

CUCTEMbI ropd4ero BOAOCHabXeHNA»

04423.0M-I1CT.009.000

MmaBa 10 «[lepcnekTBHbIE TONMMBHbIE HanaHcbl»

04423.0M-T1CT.010.000

MaBa 11 «OueHka HageXXHOCTU TEeNNMOCHADXKEHNAY

04423.0M-I1CT.011.000

maBa 12 «O6GoOCHOBaHME WHBECTULMA B CTPOUTENLCTBO,

PEKOHCTPYKUMIO, TEXHUYECKOE MNEPEBOOPYKEHNE U (MNN)

04423.0M-T1CT.012.000

MOLEPHM3aLMION»
MmaBa 13 «MHpukaTopbl pa3BuUTUSA cuctem
04423.0M-INCT.013.000

TennocHabxeHna»
maBa 14 «LleHoBble (TapudHbIe) NOCNEACTBUAY 04423.0M-I1CT.014.000
maBa 15 «PeecTp edNHbIX TennocHabxarLmx

5 04423.0M-INCT.015.000
opraHusauuny

MpunoxeHne 1 «I'padunyeckasn 4yacTb»

04423.0M-I1CT.015.001

maBa 16 «PeecTp MeponpuaTum cxembl TENNIOCHA0XEHUSI»

04423.0M-I1CT.016.000

MaBa 17 «3ameyaHus 1 NpeanoXeHnsa K NpOeKTy CXeMbl

TenrnocHabXeHua»

04423.0M-ICT.017.000

maBa 18 «CBogHbIN TOM W3MEHEHWUW, BbIMOSIHEHHbLIX B

aKTyanu3npoBaHHOW CXxeMe TemnnocHabXeHns»

04423.0M-I1CT.018.000

04423.0M-11CT.003.000
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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOAENU CUCTEM
TEMNMNOCHABXEHUA rOPOOA MUHYCUHCKA

OnNEeKTpPOHHas MoAenb cucTembl TennocHadbxeHna [opoga MwuHycuHcka Ha 6Gase
nporpammMHo-pacyeTHoro komnnekca «ZULU» (ganee no Tekcty 3M) aktyanusmpoBanacb B
uensix:

e CO3JaHNA  eguHOW  MHJOpMauUMOHHOWM  nnatdopMbl MO cucTeMam
TennocHabxeHus ropoaa;

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

e MpOBELEHVS eOMHOW TMONUTMKA B OpraHu3aumMn Tekyllen [OesTenbHOCTU
npeanpuaTMin U B NEpPCnekTMBHOM pPas3BUTUM BCEWM CUCTEMbl TEMNOCHaAOXeHUs
ropoga;

e obecneyeHns yCTOMYMBOIO rPagoCTPOUTESNBHOMO Pa3BUTUS rOpoaa;

e pa3paboTkM Mep AN MNOBbIWEHUS HaOEXHOCTU CUCTEMbI TenrocHabXeHus
ropoga;

e MWHMMM3AUMM BEPOSITHOCTU BO3HMKHOBEHWSI aBapUHbIX CUTyauui B CUCTEME
TennocHabXxeHus.

AKTyanuanpoBaHHasi aMNeKTpOHHas MoAenb npefgHasHavyeHa Aans pelleHus criegyroLmx
3agau:

e CO30aHMss  OOLLEeropoACKOM  SNEKTPOHHOW  CXEeMbl  CYLLECTBYIOLLUMX W
NMepCnekTUBHbIX TEMNMoBbIX CeTen UM OOBLEKTOB CUCTEMbI TEMNOCHAOXEHMS
ropoga MuHycuHcka, NpMBSA3aHHbIX K TONOOCHOBE ropoaa;

e OMNTUMM3ALMMN CYLLECTBYIOLLEN CUCTEMbI TennocHabxeHns (onTMmu3saums
TMAOPABMAMYECKUX PEXUMOB, MOAENUPOBaHME nepepacnpeneneHms TennoBbiX
Harpy3ok Mexay WCTOYHWKaMK, OrnpeaeneHne OnTMMarnbHbIX  OUaMeTpoB
NPOEKTUPYEMbLIX W PEKOHCTPYMPYEMbIX TEMSOoBbIX CETEN M TEnnoCceTeBbIX
06bekToB U T.4.);

e MOAENMPOBaHUS NepCnekTUBHBbIX BapuaHToB pa3BUTUSA CUCTEMbI
TennocHabXeHnsa (CTPOUTENBCTBO HOBbIX WU PEKOHCTPYKUMS CYLLECTBYHOLLMX
WCTOYHMKOB TENSIOBOM 3HEprun, nepepacnpeneneHne TEnnoBbIX Harpys3ok

mMexay WUCTOYHUKamMK, ornpepereHne BO3MOXHOCTU - MOAKIHOYEHUA HOBbIX

04423.0M-1CT.003.000
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noTpebutenen TenmnoBOM 3HEPruv, onpeneneHve onTuMarnbHbIX BapuaHTOB
KayeCTBEHHOr0O UM HadexHoro obecneyeHus TENnoOBOWM 3SHEPruen HOBbIX
notpebutenen n T.4.);

e OMepaTtMBHOIO  MOAENUPOBaHUA  obecnedeHnss  TEMrOBOW  3Hepruen
noTpebuTenen Npu aBapMnHbIX CUTyaUMsX;

e OMepaTUBHOMO MOSTyYEHUST MHAPOPMALMOHHBIX BbIOOPOK, CMpaBOK, OTYETOB MO
CMCTEME B LIESIOM MO cUCTEME TennocHabXeHus ropoda v no OoTAenNbHbIM ee
anemMeHTam;

e MOHMWTOPUHI Pa3BUTKS CXEMbI TENNOCHabXeHus ropoaa MnHycuHcka;

e obecrieveHve exerogHoOM akTyanusauum cxembl TennocHabxeHns ropoga
MuHycrHcKa B cootBetctBUM C D3-190 «O TennocHabxeHun» u
MocTtaHosneHueM MpasutensctBa PP Ne 154 ot 22.02.2012 «O TpeboBaHMsX K
cxeMaM TennocHabXeHusi, MNopsaky WX pas3paboTkm wn  yTBepXaeHus» (C
N3MEHEHUAMM, BHECEHHbIMM MNocTaHoBneHnaMn [lpasButensctea Poccuinckom
®epepauun ot 07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018,
16.03.2019)

04423.0M-1CT.003.000
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2 AKTYANMN3AUMA 3JIEKTPOHHOM MOAEMU CUCTEMbI
TEMNMNOCHABXEHUA rOPOOA MUHYCUHCKA

B pamkax akTyanusaumMm cxemMbl TEMNOCHAOXKEHWs1 B 4acTu SIEKTPOHHOW MoAenu

BbIMNOSHEHbI crieaytoLme paboThbi:

e BblBEpka M COOTBETCTBYIOLLAS KOPPEKTUPOBKA TPACCUPOBKU M XapaKTepUCTUK
TENNOBLIX CeTel Mo npedocTaBneHHbIM  JaHHbIM  TennocHabXaroLmx

opraHusauui;

e BbIBEpPKA WU COOTBETCTBYHOLLIAS KOPPEKTMPOBKA MOAKMIOYMEHHbIX NOTpebutenen B
COOTBETCTBUM C NPEeAOCTaBrieHHbIMM Ga3amm aboOHEHTOB TensnocHabXaroLmx

opraHusauui;

e KanuMbpoBKa 3EKTPOHHOM MoAenn No (pakTUYECKUM [aHHbIM M3 CYTOYHbIX

BEJOMOCTEN MCTOYHNKOB TEMSIOBOW SHEPTUM.

AKTyanManpoBaHHasl 9neKTPOHHas MoAenb CUCTeMbl  TennocHabxeHnust ropoaa
MuHycuHCKa obecneunBaeT BbINOSHEHME BCeX TpeboBaHWK, npeabsBAsemMblX K
3NEKTPOHHBLIM MoAensmM B cooTBeTcTBUKM ¢ [MocTtaHoBneHnem lMpasutensctea PO Ne 154 ot
22.02.2012 «O TpeboBaHMAX K CxemMaM TennocHabXeHusi, nopsioky wux paspaboTkm u
yTBEPXAEHMA» (C  WU3MEHEHWsIMM, BHECEHHbIMW  MOCTaHoBNeHusaMu  [paBuTensCcTBa
Poccuinckon depepaumm ot 07.10.2014, 18.03.2016, 23.03.2016, 12.07.2016, 03.04.2018,

16.03.2019) (nanee NocrtaHoBneHWe)

a) rpadhmyeckoe npeacraBreHne OObEKTOB CUCTEMbI TEMMOCHABGXKEHMS C NPUBS3KOM K
TonorpadnyecKkor OCHOBE MOCENEHUsl, FOPOACKOrO OKpyra M C MOSMHbIM TOMOSIOrMYECKNM

OMnMcaHMeM CBSA3HOCTU OO HEKTOB;
6) nacnopTm3aumio 06 LEKTOB CUCTEMBI TENSIOCHAGXEHUS;
B) NacnopT13aLMiO 1 ONMMCaHNE pacyETHbIX €OUHULL TEPPUTOPUANBHONO OENEHNS;

F) FI/ID,paBJ'II/I‘-IeCKI/IIZ pacyeT TennoBbIX ceTen nobon CTeneHn 3akosbLOBAHHOCTA, B TOM
yucne FI/ID,paBJ'II/I‘-IeCKI/IIZ pacyeT npu COBMECTHOM pa60Te HECKOSbKMUX UCTOYHMKOB TEMSOBOW

SHeprmm Ha egunHyro TENJOBYHO CETb;

[1) MOAenNMpoBaHNe BCEX BUOOB MEPEKIIOHMEHMI, OCYLLEECTBNSIEMbIX B TEMIOBbLIX CETSIX, B

TOM 4Ynucne nepemroquMPl TEMNOBbIX HArpy30K Mmexxay NCTOYHUKaMun TennoBoun SQHEPIrnun;
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10



OBOCHOBbIBAIOLUUE MATEPUAIbI K CXEME TENJTOCHABXEHWUA FOPOLA MUHYCUHCKA HA MEPWMOZ [0 2037 MOQA (AKTYAIIU3ALIUA HA 2022 IOf1)
IMABA 3 «3NIEKTPOHHAA MOLENb CUCTEM TEMJIOCHABXEHWUSA»

e) pacyeT GanaHCcOB TEMNMOBOM 3HEPIMM MO WCTOYHMKAM TEMroBOW 3HEpPrun 1 no

TeppuTOpManbHOMyY MPU3HaKYy;
X) pacyeT noTepb TEMMOBOW SHEPTNN Yepes3 U30NALMIO U C yTeYKaMmn TENNOHOCUTENS;
3) pacyeT nokasartenemn HageXXHOCTU TEMNOCHABXEHNS;

N) TPynnoBble W3MEHEHUA XapaKTEPUCTUK OOBLEKTOB (Y4acCTKOB TENSOBbLIX CeTeEW,
notpebutenen) no 3adaHHbIM  KPUTEPUSIM  C  LUENbl0  MOLENMPOBAHUA  Pa3fnMYHbIX

NepcCriekTnBHbIX BapnaHTOB CXeM TennocHabXxeHus;

K) CpaBHWTENbHblE Mbe30MeTpuYeckne rpadukyn Ons  akTyanusaummM W aHanusa

cLieHapueB NepcnekTUBHOTO Pa3BUTMS TENSIOBbIX CETEN.

B paMKax akTtyarnum3aumm Cxembl TennocHabXeHnst B 4actu 3J'IeKTpOHHOI7I mMmogenun

BbINOJIHEHbI creaywLine pa6OTbIZ

e cosgaHue mopdernbHon 6a3bl —«ts_2021» («CylwecTBylollee MNOMOXeHne») -
aKkTyanuavpoBaHHas MogernbHas 06asa Mo  CyLIeCTBYHOLEMY COCTOSHUIO

CUCTEMBI TEMMOCHABXEeHNS

e BbIBEPKa M COOTBETCTBYHOLIAA KOPPEKTUPOBKA TPACCUPOBKU N XapPaKTEPUCTUK
TENnoBbIX CceTen Mo npegoctaB/ieHHbIM  JaHHbIM TennocHabXxaroLLmx

opraHusaumi;

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

BEOOMOCTEN UCTOYHNKOB TEMSI0BOW SHEeprunu;

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

Ha nepuog ao 2037 roga — «ts_2037» («Tennoeasa_ceTb_2037»);

e [poBeaeHne rmapaBriM4eckux pacyeTtoB AOnd OueHKU nepcnekTnBHOIo

COCTOSIHUSI cUcTeMbI TennocHabxenus go 2037 ropa.

04423.0M-1CT.003.000
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3 OINMUCAHME NMPOrPAMMHOIO KOMITJIEKCA

31 O6wume nono>xxeHuma

B kauectBe 06a3oBoro nporpammMHOro obecneyeHnss OnNg peanusaumMn  Co3gaHust
ONEKTPOHHOM MOAENN CUCTEMbI TEMMOCHAOXEHUs1 ropoda WCMonb30Barncst NporpamMmmHo-
pacyeTHbIn kKomnneke ZULU.

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

e cepBep reonHgpopmaLnoHHON cuctemol Zulu;

e WHCTpyMeHTarnbHasa reomHgopmaumoHHas cuctema 'MC Zulu;

e MakeT pacyeToB ceTen TennocHabxeHnsa ZuluThermo;

3.2 Cepeep reomHcdopmaumoHHon cucremsl Zulu

ZuluServer - cepsep [MC Zulu, npegoctaBnsaoWmMiA BO3MOXHOCTb COBMECTHOM
MHOronosib3oBaTeNnbCkoM paboTbl C reocgaHHbIMM B JflOKanbHOM ceTu U rnobanbHon ceTu
MHTepHeT.

Hoctyn Kk cepBepy ocyllectarnseTcs Yyepes npotokon TCP/IP. Cepeep ZuluServer gaet
BO3MOXHOCTb MCKNIOYNTE (PansioBbl JOCTYN KAMEHTa K AaHHbIM Ha cepBepe. KnuveHTy
HeoCTyNHa MHAopMaLums 0 PU3NHECKOM XPaHEHUN OAHHBIX U OTCYTCTBYET BO3MOXHOCTb UX
HECaHKLMOHNPOBAHHOIO N3MEHEHWSI.

Tarke eCTb BO3MOXHOCTb pasrpaHnyMTb AOCTYN K AaHHbIM MeXAy Monb30oBaTesisiMu.
Cuctema naponen v npaB NO3BONSAET NPeaoCTaBNATb pasHbIM MOSb30BaTENAM pasfnNyHble
BO3MOXHOCTU 1 OrpaHnUYeHns Anst 4oCcTyna u paboTbl C AaHHBIMMN.

MC Zulu, coxpaHasa BCe BO3MOXHOCTWU HacTonbHon Bepcun TUIC, nmeeT BCTPOEHHLIN
KnMeHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, C/IOM, MPOEKTbI U Apyrve AaHHble Zulu Kak C
noKanbHOM MaLUWHbI, TaK U C yaaneHHoro KoMnboTepa, rae ycraHosneH ZuluServer.

Ans Toro, 4tobbl NogknounTbCa K cepBepy ZuluServer oocTtaToyHO ykasatb ero IP
agpec, nMbo MMsi KOMMblOTEPA B JIOKANbHOW CETU UMM Xe UM OOMEHa, ecrnvm cepsep

pacrnonoxeH B ceTn IHTepHeT.
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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 UCMONb3YeT MyTb K parnam croes, KapT,
MPOEKTOB U OPYruX, 3TN AaHHble npeacTaBnsowmM. NyTb K danny MoxeT ObiTb NoKanbHbIM
Tvna «C:\Zulu\Buildings.b00» wunu ceteBbiM Buga «\\server\C\Zulu\Buildings.b00». [Ons
AOCTyNa e K JaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». ogobHo TOMy, kKak Beb-Opaysep
ncnonbdyet URL anga goctyna k ctpanunuam Beb-canta, NC Zulu ncnonsayet ceon tun URL

Ans agpecaumn K gaHHbIM Ha cepBepe ZuluServer.

HanosxeHue crioes ¢ pa3Hbix cepeepos
MC Zulu paet BO3MOXHOCTb paboTaTb OAHOBPEMEHHO C KapTamm U ClOSIMU C pa3HbiX

CEepBEPOB M HaknaablBaTb B OQHOWM KapTe CIou C foKanbHOM MalLUHBI U CIoW ¢ cepBepa Apyr

Ha gpyra B NPOM3BOSIbHOM MOpsiaKe.
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IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

Hanpumep, Ha KapTy MECTHOCTV B BUAE CIOEB, 3arpyXeHHbIX C yaaneHHoro cepeepa
(oonyctum, 13 WHTepHeTa) MOXHO HamnoXuTb MraH npeanpusiTus ¢ cepBepa LAaHHOro
NPEAnPUSTUSA, a NOBEPX PACMONIOKNUTb CXeMY UHXEHEPHBIX KOMMYHUKALMIA, PACNONOXEHHYHO

Ha KIMEHTCKOWN MaLUnHE.

MHozonons3o0eamernsckoe pedakmupoeaHue
ZuluServer naeT BO3MOXHOCTb OOHOBPEMEHHOMO PeaakTUPOBaHWUA OOHUX U TeX Xe
rpacpuyecknx M TabnmMYHbIX OaHHbIX HECKONbKMMMK Monb3oBaTtensmu. [pu aTom BeaeTcs

HEe3aBMCUMbIN 51 KaXXO0ro nofb3oBaTens XypHarn oTkaTa.

Aemomamuyeckoe 06HoesIeHuUe Kapmbli
Mpn M3MEeHeHUM AaHHbIX OOHWM M3 KIIMEHTOB, CepBep OMoBeLLlaeT BCEX KIMEHTOB,
MONb3YLIMXCA B OaHHbI MOMEHT 3TUMM [aHHbIMW, YTO MPUBOAUT K aBTOMaTUYeCKOMY

OBOHOBMEHMIO AaHHbIX Ha KapTe.

IMy6nukayusi GaHHbIX

ZuluServer cnnaHMpoBaH TaK, 4TOObI AaTb BO3MOXHOCTb ObICTPO W MPOCTO
onybnmkoBaTb AaHHbIEe, CO34aHHbIE C MOMOLBI HacTonbHon Bepcun MC Zulu. dusnyeckui
dopmaT AaHHbIX MPU 3TOM He MeHsieTcs. [1oCTaTOYHO C MOMOLLLIO YTUMUTBLI MOLArOTOBKM
AaHHbIX WU BPYYHYH HACTPOUTL CCbINKM Ansa cepBepa ZuluServer n gaHHble CTaHOBATCA
AoCTynHbIMK B ceTu. MNMogobHo Beb-cepsepy, cepsep Zulu Mo 3anpocy C KIMEHTCKOro MecTta

HY>KHOIo pecypca npenoCraBsmUT AaHHble, CONOCTaBJIEHHbIE C 3TUM PECYPCOM.

AOMuHUCcmpupoeaHue 0aHHbIX

ZuluServer npedocTaBnsieT BO3MOXHOCTb pa3rpaHNYnTb A0CTYN K AaHHbIM U Ha3Ha4UTb
pasnuuyHble MnpaBuria M npaeBa OocTyna K HUM. MoXHO npeaocTaBUTb Kak aHOHWMHBbIN
OOCTyna K AaHHbIM AOns LMPOKOW NyGnuMKW, Tak U OrpaHMYMTb ero Ans Y3Koro Kpyra
nonb3oBaTtenen, OnpedenuB Ans KaxOoro M3 HUX Kakue onepauuv C AaHHbIMU emy

paspeLLeHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer nossonseTt pabdoTtaTtb ¢ AaHHbIMU cepBepa no cneundukauuam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbimn OGC

04423.0M-1CT.003.000
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(Open Geospatial Consortium).

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

Web-cnyx6a WFS obecneunmBaeT 4OCTyN K BEKTOPHOM M CEMaHTUYECKON MHpopMaumm

cepBepa ana KnneHToBs, noaaepXxmearolnX JaHHYO cneu,mcbleau,vno.

lMpocmpaHcmeeHHbIl ¢huribmp K OaHHbIM

MpaBa goctyna k cepBepHbIM AaHHBIM ANst NOMb30BaTeNs UM FPYNMbl NONb3oBaTenemn
MOXHO OrpaHN4nTbL 06NacTbio, 3a4aHHOM NPOCTLIM U COCTaBHbLIM MNOSIUIOHOM.

Ecnn BBEgeHO Takoe OrpaHMyeHue, TO MOSNb30BaTeflb CMOXET OTOOpaxaTb Crou u

onepunpoBaTb JaHHbIMU TOJ1bKO B rpeaenax yKa3aHHOI7I obnactu.

Aemopu3sayus Windows
Mpu coegmHeHnn ¢ ZuluServer BO3MOXHO UCNONb30BaTh y4eTHble cBeaeHna Windows
AN aBTopM3auuun MNonb3oBaTens Ha cepBepe, Kak 3To Aenaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTento He HY>XHO NOCTOAHHO BBOAWUTL JIOTMH U MapOorib.

3.3 MHcTpymeHTanbHasa reovHgpopmaumoHHas cucrema N’MC Zulu

MC Zulu - wHCTpyMeHTanbHas reonHdoOpMauuoHHas cucteMa Ansg  CcosdaHus
SNEKTPOHHLIX KapT, MMaHOB W CXeM, MHGOPMALMOHHO-CMPABOYHbBIX CUCTEM, BKIOYas

moaennpoBaHne NMHXeHEePHbIX KOMMyHI/IKaLI,I/II7I N TPaHCMOPTHbIX CUCTEM.

leonHdopmaunoHHas cuctema Zulu npegHasHadeHa ans paspabotkm  [TUC
NPUIOXeHUn, Tpebylowmx Bu3yanu3aumMm MNPOCTPAHCTBEHHbLIX [AaHHbIX B BEKTOPHOM W

pacTpoBOM BMAe, aHarnmaa nx Tonosriormm n nx cBA3nm ¢ ceMaHTn4eCKkMmMm Ga3amu gaHHbIX.

C nomowbto Zulu MOXHO co3gaBaTb BCEBO3MOXHbIE KapTbl B reorpadyuyeckmx
NPOEKUMSAX, UMK MNaH-CXeMbI, BKIHOYas KapTbl U CXEMbl MHXEHEPHbIX CETeW C NOAAEPXKKOM MX
Toronornn, paboTtaTb C OONbLIMM KONMMYECTBOM pPacTpPOB, MPOBOAWUTb COBMECTHbIN
CEMaHTUYECKMI 1 NPOCTPAHCTBEHHbIN aHanun3 rpadnyeckmx 1 TabnmnyHbIX aHHbIX, CO34aBaThb

pasnnyHbie TeMaTn4eckmne KapTbl, OCYLLECTBIATbL SKCNOPT U UMNOPT AaHHbIX.

MC Zulu nosBondetr MMNOPTMPOBaTb AaHHble M3 Takux nporpamm kKak Maplnfo,

04423.0M-1CT.003.000
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta 6yayT nony4vyeHbl BEKTOPHbIE Crou C
roTOBbIMN OObEKTaMK, NMpU 3TOM BCE XapaKTEPUCTUKM, TakMe Kak Maclitab, UBeT v npouve
OyayT coxpaHeHbl. Ecnm k obbektam B 0OMeHHOM dopmaTe Obina npukpenneHa 6asa

AaHHbIX, TO OHa TaK e UMIMOPTUPYeTCA B Zulu.

Momumo nmnopTta Zulu MMeeT BO3MOXHOCTb 3KCropTa rpadonyecknx AaHHbIX B Takue
nporpammbl kak Maplinfo, AutoCAD Release 12 1 ArcView. OKCNOPT CEMaHTUYECKMUX AaHHbIX
BO3MOXEH B 3NeKTpoHHyto Tabnuuy Microsoft Excel unu ctpanmuy HTML. B cucteme Zulu
Tawkke MoryT 6e3 npeobpasoBaHMA WCMONb30BATLCA OnucaTenu pacTpoBbiX OOBLEKTOB B

dopmaTax Maplinfo n OziExplorer.

"eonHdopmaumoHHasa cuctema Zulu no BHewHeMy BuOy BecbMa MoXoXa Ha LUMPOKO
pacnpocTpaHeHHble NpoaykTbl cemenctea Microsoft Office n nmeet cxoxee obopyaoBaHue

MEHIO U NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu N’NC Zulu

Cucrema obnagaeT LUMPOKMMU BO3MOXHOCTAMM:

co3gaBaTb KapTbl MECTHOCTM B Pa3fiUyHbIX reorpadpmyeckux cucTemMax KoopavHat u
KapTorpacou4eckmx MpoeKkumusix, oTobpaxkaTb BEKTOpPHble rpadmyeckne AaHHble CO
crnaxvsaHvem n 6es crnaxunBaHus;

e OCyLEeCTBNATb 00paboTky pacTpoBbix M3obpaxeHun dopmatoe BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLyu BCTPOEHHOIO rpadhnyecKoro peaakropa;

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

e C MNOMOLLIO CO3AaBaeEMbIX BEKTOPHbIX CIIOEB C COBCTBEHHbIM BMHAPHBIM hOpMaTOM,
obecneuvBalOLMM  BbICOKYKD CKOpPOCTb  paboTbl, BEKTOPU30BaTb pPacTpoBble
n3obpaxeHus;

e MpU BEKTOpM3aUMM UCMOMb30BaTb Kak MNPUMUTMBHbIE OOBLEKTbI (CMMBOJSBHBIE,
TEKCTOBble, NWHENHble, NMoWaaHble) Tak U TUNOBble OOBLEKTbI, ONUCbIBaEMbIE
CaMOCTOATENBbHO B CTPYKTYpE Crios;

e paboTaTtb C CeMaHTUYECKMMM LaHHbIMW, MOAKMYAEMbIMW K CrIOK W3 BHELUHWUX

ncrovHnkos BDE, ODBC unn ADO 4epe3s onucatenu 6a3 AaHHbIX (NonyvaTb JaHHble

MOXHO 13 Tabnuy, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;

ORACLE v gpyrux uctounnkos ODBC unu ADO);
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e BbINOMHATL 3anpochkl K 6azam JaHHbIX C OTOOpaeHNeM pe3yrnbTaToB Ha kapTe (MOMCK
onpeneneHHon HopmMaumm, HaxoXaeHne CyMmbl, MakCUMarnbHOro, MMHUMAIbHOMO
3Ha4yeHus, U T.4.);

e BbINOMHATb NPOCTPAHCTBEHHbIE 3aMNpPOCbl MO OObeKTaM KapTbl B COOTBETCTBMM CO
cneundukaumamm OGC;

e co3fgaBaTb MoAefnb penbeda MeCTHOCTU U CTPOUTb Ha €€ OCHOBE W30SIMHMM, 30HbI
3aTonneHnsa npodounm 1 pactpbl penbeda, paccymTbiBaTh NOLWAaAM N 06beMbI;

e OKCMOPTMPOBATb AaHHble W3 cemaHTuyeckon 6Gasbl unu pesynbTaTbl 3anpoca B
aNeKTpoHHyto Tabnuuy Microsoft Excel unu ctpanmuy HTML;

e [lporpaMMHO UNN NO CEMaHTUYECKUM OaHHbIM CO34aBaTb TEMATMYECKME pacKpacKu, C
MOMOLLIbIO KOTOPbIX MEHSAETCS CTUNb OTOBPaXXeHNSA OO BHLEKTOB;

e BbIBOOUTb 41151 BCEX OOBEKTOB Crosi HAANMCKU NN BUPKKU, TEKCT HAOMMCU MOXET Kak
OpaTbCs U3 cemaHTu4eckon 6a3sbl JaHHbIX, TaK U NepeonpenensaTbCs NPOrpaMMHo;

e oTObOpaxaTb O0ObekTbl cros B c¢opmate  nceBgo-3D  no3BonsAOLLEM
BM3YyanM3npoBaTbCsl OTHOCUTESbHbIE BbICOTbI 0OGBEKTOB (HANPMMeEp, BbICOTbI 34aHUN);

e co3gaBaTb M MCMNOMb3oBaTb OMONMOTEKY rpadhuyecknx IfEeMEHTOB  CUCTEM
TENNOCHABXEHMS N PEXNUMOB UX (YHKLIMOHUPOBAHUS;

e CO3aBaTb pPacCYeTHble CXEMbl WHXEHEPHbIX KOMMYHUKaUUA C aBTOMaTUYECKUM
hopMmpoBaHMEM TOMOMOMMN CETU 1 COOTBETCTBYHOLLMX 633 AaHHbIX;

¢ N3MEHSATb TOMOJSIOMMI0 CETEN N PEXMMBI PpaboThbl €€ 3NEMEHTOB;

e peluaTb TONONOrMYeckne 3agayvm (M3MEeHEHNE COCTOSAHMA OOBLEKTOB (MEPEKITOYEHNS),
MOUCK OTKITHOYaOLWMX YCTPOWCTB, MOUCK KpaTyaumlimx MyTen, MOUCK CBA3aHHbIX
0B6BLEKTOB, NOMCK KomeL);

e ONda ObICTPOrO NEpeMeLLEeHNss B HY)XHOE MECTO KapTbl yCTaHaBNMBaTb 3aKagKu
(3aknagka Ha TOYKY HA MECTHOCTU C onpedefieHHbIM MaclTabom OTobparkeHus u
3aKnagka Ha onpegeneHHbin OObekT crnosi (BecbMa YyOoOHO, ecnn OObLeKkT -
ABWXYLLIMCA MO KapTe));

e C TOMOLLbD MPOEKTOB packpbiBaTb CTPYKTYpy TOMO WM MHOrO OObEeKTa,
n306pakeHHOro Ha KapTe CXxemMaTWU4yHO;

e CO37aBaTb MakeTbl NeyaTu;

e MMMNoOpTMPOBaTh rpadmyeckmne gaHHble ns Maplinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

e 3KcrnopTupoBaTb rpaduyeckne aaHHele B Mapinfo (MIF/MID), AutoCAD Release 12

(DXF), ArcView (SHP) n Windows Bimmap (BMP);
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e CO3gaBaTb Makpockl Ha a3blkax VB Script nnm Java Script;
e OCyLLECTBMNATb MPOrpaMMHbIA OOCTYN K OaHHbIM 4Yepe3 OObeKkTHylo Modenb Anis
HanucaHus cobCTBEHHbIX KOHBEPTEPOB;

e Cco37aBaTb COOCTBEHHbIE NPUNOXEHWS, paboTatoLme nog ynpaeneHnem Zulu.

3.3.1.1 Opranmsaums rpachmueckux gaHHbIX

pachnyeckne pOaHHble OpraHM3oBaHbl MocronMHo. Crnon  sBNAeTCa  OCHOBHOM
WH(POPMALMOHHON  eauHULENn cucTembl. Kaabll OObekT Cros WUMeeT  YHUKanbHbIN

noeHtndukatop (ID unun «kntouy). MNMogaepxmeBaemMblie TUMbl COEB:

e BEKTOPHbIE Crou;
e pacTpoBbIE Crou;
e crou penseqa;

e crnon WMS (Web Map Service).

BekmopHbie criou

BekTopHble crnon nmerT cobCTBEHHbIM BMHApPHLIN hopMaT AaHHbIX, YTO obecneynBaeT
BbICOKYO CKOPOCTb paboTbl rpadmyeckmx u TOMOMOrMdeckux anroputmoB. Wmeetca
BO3MOXXHOCTb MPOrpaMMHOro 4ocTyna K AaHHbIM Yepe3 OObeKTHy0 MoAernb AN HanncaHus

COBCTBEHHBIX KOHBEPTEPOB.

O6beKTbl BEKTOPHOIO Crosi AENATCS Ha NPocTble (MPUMUTUBLI) U TUMNOBbLIE

(knaccmncunumpoBaHHble OOBHEKTDI).
MpUMUTVBBI MOTYT ObITb:

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

e nrowaaHble (KOHTYpPbI, NOMMKOHTYPbI).

TunoBble 0OBLEKTbI ONUCbIBAOTCA B OMONMOTEKe TUNOB 00ObekToB. Kaxabin Tun
OnUCbIBaEeT MMOLLAAHON, NMMHENHBLIA UM CUMBOSIbHBLIA TUMOBOW rpadonyecknin o6bEKT, meeT
Nnonb3oBaTeNbCKOE Ha3BaHWE U MOXET ObiTb CBSI3aH C COOCTBEHHOW ceMaHTU4eckon 6asomn

AaHHbIX.
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Kaxgbih TmMn  oObekta MOXET WMETb HEeCKOSbKO pexnmoB, KOTOpble WMEKT
nonb3oBaTtesibCkoe Ha3BaHue, W 3adaloT pasfinyHble crnocobbl 0To6pa>Keva JaHHOIro

TUNOBOro ObbeKTa.
TunoBble 06beKTbl MOTyT BbITb:

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

e nrowaaHble (KOHTYPbI, MONMKOHTYPbI).

ATpUOYTUBHbLIE UM CEMaHTUYECKME LaHHbIE BEKTOPHOMO Criosl XPaHATCA BO BHELLHEM
MCTOYHUKE AaHHbIX W MOAKIYAOTCS K CrOK Yepes3 COOCTBEHHLIN onucaTtenb 6a3bl AaHHbIX. K
OLHOMY CIOK0 MOXET ObITb MOAKMOYEHO NONEPEMEHHO NPOM3BOSIBHOE YMCIIO0 CEMAHTUYECKNX
6a3 gaHHbIX. [MpuMUTUBBLI NOMb3ylOTCA 0OOLlen cemMaHTU4eckon ©a3on AaHHbIX, TUMNOBblE
00BbEKTbI - CODCTBEHHOW A8 KaXXOoro Tuna (ogHako Ans pasHbIX TUMOB MOXHO MOAKMYUTb

OfHY U1 Ty Xe 6aay).

Pacmpoesie criou

PacTtpoBbiM cnoem MoXeT ObiTb NMMBO OTAENbHbIA PacTPOBLIN OOBLEKT, NMOO rpynna
pacTpoBbIX 06BEKTOB. PacTpoBas rpynna MOXeT cogepxaTb NpOn3BOSIbHOE YMCHO PaCTPOBbIX
OOBbEKTOB MM BMOXEHHbIX PacTpoBbIX rpynn. Yncno pacTtpoB B Croe OrpaHWYeHo nullb

ONCKOBbIM MPOCTPaHCTBOM (ZU|U cnpaBnaeTcsa € norfiemM N3 HECKOJbKUX ThICAY paCTpOB).

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

3.3.1.2 Pabora ¢ cucrtemamm koopaMHar M Kaprorpadpuueckumm

NPoeKuUaMM

padmyeckme p[aHHble MOIYT XPaHUTbCA B PasfUYHbIX CUCTEMaxX KoopauHaTt W

OTO6pa)KaTbCFI B Pa3MN4HbIX MPOEKUNAX TpexmepHon NOBEPXHOCTU 3emMnun Ha NNocKOCTb.

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

ANa Noaaep>KMBaeMbIX CUCTEMON MPOEKLNNA.

B yactHOCTM 3Ta BO3MOXHOCTb MO3BOSAT, Npn WM3BECTHbIX MNapamMeTpax (KJ'II-O'-IaX

nepexona), NpVBA3bIBaTh AaHHbIE, XPaHSALMECS B MECTHOW CUCTEME KOOPAMHAT, K OAHOW U3
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rnobanbHbIX CUCTEM KoopauHar.

[laHHble MOXXHO NepenpoeLmpoBaTh 13 OOHOW CUCTEMbI KOOPAUHAT B APYTYHO.

3.3.1.3 OpraHmsaumsa ceMaHTUYeCKUX gaHHbIX

CemaHTnyeckne AaHHble MOAKMYATCA K CMAOK U3 BHELHWX MCTOYHMkoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) unu ActiveX Data Objects

(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 gopmaThbi:

¢ Maplinfo MIF/MID;

e AutoCAD DXF,

e Shape SHP;

e OkcrnopT kapTbl (Windows Bitmap (BMP));

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

3.3.14 MpepcraBneHue pgaHHbIX Ha KapTe

KapTta mMoxeT cogepaTb NMPOM3BOSIbHOE YMCIO rpaddnyeckmMx CroeB - OOHU U Te e
rpadomyeckme crnou MoryT ObiTb NMOMELLEHbl B pasHble KapTbl C pas3HbIMU HACTpOWKaMu
oTobpakeHusi. Kapta umeeT BO3MOXHOCTb 3afaHusi NOfb30BaTENbCKOrO MMEeHM, LBeTa hoHa

M MacLLUTaOHOW CeTKM.

[aHHble, XpaHSLMXCA B pasHbiX CUCTEMAX KOOPAMHAT, MOXHO OToOpakaTb Ha OfHOM

KapTe, B OOHOW U3 KapTorpaduyecknx npoekumin. Npyn aToM nepecyeT koopauHat (ecrnv OH

TpebyeTcs) M3 ogHOro AaTymMa B ApPYron M U3 OOHOW MPOEeKUuMM B OpYryto NpousBoauTCst npu
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oTobpaxeHuu "Ha neTty".

MpUMUTUBBI MOTYT UMETb MHAMBUAYaNbHbIE CTUNMN OTOBpaXkeHus (LBET, CTUMb, TOMLLMHA
NWHWIA; UBET W CTUNb 3anuBKK; NUKTOrpamma; dopmat Tekcta). TunoBble OObLEKTbI MMEIDT
CTWINb B 3aBMCUMMOCTU OT pexuma (COCTOsIHUSI), KOTOpbIN onpeaensieTcs B GUbIMoTekn TMMNoB
06bekToB crosi. CTuUnb NPUMUTUBOB MOXET NepeonpenensTb KapTon - Anst BCeX NPUMUTUBOB

MOXXHO NMPpUHyANUTESTbHO 3adaTb OANH CTUJb.

CTnnb OOBLEKTOB MOXHO MEHSTb C MOMOLLUBK TeMaTUYECKMX pacKpacok. npl/l 3TOM

pacKkpacka MOXeT ObITb CO34aHa No CeMaHTUYECKNM JaHHbIM UK nporpamMmmHo.

EcTb BO3MOXHOCTb BbIBOAUTb AN BCEX OOBLEKTOB Crosi Hagnucu unun 6upkn. Tekct
HagnMcu MOXeT OpaTbCs M3 ceMaHTMYeckon 6asbl AaHHbIX. TEKCT HaamnMcu Takke MOXET
nepeonpeaensitbCs MNPOrpamMMHO. BUpKM reHepupytoTcsi aBTOMaTUYeCKU, HO MOryT MOTOM

paccCTaBlidaTbCA NMoJib3oBaTesieM B HY>KHOE pacloJioXKeHne U B Hy>KHOI7I opueHTauunn.

[ns 6bICTPOro NepemeLLeHns B Hy>KHOe MECTO KapTbl MOXHO yCTaHaBNMBaTb 3aKnajKu.

3aknagka Ha TOYKY Ha MECTHOCTM C ONpeaeneHHbIM MacluTabomM oTobpaxkeHns.

KapTy MOXHO neyartaTtb C pa3fniM4HbIMAU OnunAMHU (Ha OAHOM CTpaHuue Ui HeCKOJNbKUX
CTpaHuuax, B 3agaHHOM Maclitabe nnu Bnucae B 3agaHHble ra6ap|/|Tb|, Ha CTpaHnuax ans

nocneayoLLEn CKIEeNKM n T.4.).

3.3.1.5 OpraHmsaumsa Kapr

MmeeTcss BO3MOXHOCTb YOOOHO oOpraHu3oBaTb KapTbl, OObeguHEHHble oOLen
TemaTtukon. COBOKYNHOCTb KapT, 06beAUHEHHbLIX OOLLMM NOMb30BaTENBCKUM MMEHEM U, €CIN
TpebyeTcs, HAboOpPOM MEpPapPXMYECKMX CBA3EM MEXOy 3TUMWU KapTamu, npeacraBnsieT cobon

MPOEKT.

B pamkax npoekTa KapTbl MOXHO CBS3blBaTb MeXOy COGON C MOMOLLBIO TMNEPCChINOK.
Mvnepccbinka onpenenseTca OT oObekTa B OOHOW KapTe K OPYroi KapTe C ykasaHuem

MeCTOpacronoXeHus 1 macwwtaba.

3.3.1.6 PepaxktuposaHme o6beKToB

[lna pegakTMpoBaHusi 1 BBoAa OOBHEKTOB NpedyCMOTPEHbI:
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BO3MOXHOCTWN BBOAA W peaaKTUPOBaHUS:

— BBO[ C 3KpaHa MbILLKOWN

— BBOf, NO KOOpAMHATaM C KnasmaTypbl

— TpaccupoBKa JIMHUIA

— aBTO3aMblKaHWe KOHTYpOB

— BbIpe3ka/konmpoBaHue/BCcTaBka - ybnmpoBaHme

— MoBOpPOT 06beKTa.
onepauuv oTMeHbl/Bo3BpaTa gencrsus (Undo / Redo).
peaakTMpoBaHue rpynnbl OObEKTOB:

— yQarneHuve - nepemeLleHve;

— pybnupoBaHue;

— MOBOPOT - Bblpe3ka/KonnpoBaHe/BCTaBka.
pefakTMpoBaHve aremMeHToB obbekTa:

— rnepemeLlleHne/yganeHne/BcTaBka y3nos;

— nepemeLlleHne/yganeHne pebep;

— pasbueHne y4acTka CUMBOSTbHbIM OOBHEKTOM.

TpaHcopMauums.

3.3.1.7 BekTopHble OBeprierMHbie onepauum

OBepneit - onepaumst HaNoXeHust Apyr Ha Apyra OByX uUnv Gonee crnoes, B pe3ynbTaTe

KOTOpOW

obpasyeTca  OOMH  MNPOM3BOAHBLIA  CMOW,  codepXalui  KOMMO3ULIMIO

NPOCTPAaHCTBEHHbIX OOBEKTOB MCXOAHLIX CrOEB, TOMOSIOMMIO 3TON KOMMO3NLMK U anVI6yTbI,

ap1METNYECKN UK NOTMYECKN NPOU3BOAHbBIE OT 3HAYEHWI aTPUBYTOB MCXOAHBLIX OOHLEKTOB.

MooaepxuBatoTcs creaytoLLmne BEKTOPHbIE OBEprieiHbIe onepaumm:

ob6beanHeHne o6bEKTOB C HacneaoBaHneM ID (yHVKanNbHOro naeHTudgukaTopa);
pasbeanHeHne O0BHEKTOB;

pasgerneHve ogHoro obbekTa rpynnon OGbHEKTOB;

Bblpe3ka 13 ogHoro obbekTa 06nacTu rpynmnbl OO LEKTOB;

oTpe3aHne obbekTa BHe obnactu rpynnbl pyrnx 06 bEKTOB;

y3rIOBaHue;

OydepHble 30HbI;
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® TMOCTPOEHMNE KOHTYPOB MNO CETU.

3.3.1.8 KoppekTupoBka pacrpos

B cucteme peanusoBaHa KOPPEKTMPOBKA pPacTPOBbIX hainoB, CcoAaepalimx
CKaHMPOBaHHYD C MNIIaHWETOB TOMOOCHOBY. KOppeKTMpoBKa WCKaXXEHUA CKaHWMPOBaHUS
NPOM3BOAUTCS MO TOYKAM pacTpa, KOOPAUHATbI KOTOPbIX M3BECTHbl. Kak MUHUMYM OOMmMKHbI
ObITb M3BECTHbI YETbIPE TOYKW, ONpedensitoLme yribl nnaHLweTa.

Mpoueaypa KOPPEKTUPOBKN CO3aaeT HOBbLIN pPacTp, Yribl KOTOPOrO COBMaAalT C yrnamu

nnaHweTa, T.e. npoLeaypa KoppeKTUPOBKN 0bpe3aeT 0TCKaHMPOBaHHbIE, HO NULLHKE, NOSS.

3.3.1.9 MopenuposaHue ceTeMm y TONoNorMYeckue sagavum Ha ceTax

Hapsgy ¢ obblMHbIM gna TUIC  pasgeneHnem OOBLEKTOB Ha KOHTYpbl, FlOMaHble,
KOMOUVHMPOBaHHbIE KOHTYPbI, KOMOWHWPOBaHHbLIE fomaHble, Zulu noagepXxvBaeT FMHEWHO-

Y3J10BYIO TOMOJI0TMI0, 4YTO NO3BOJIAET MOOennpoBaTb MHXEHEPHbIE CETU.

Hapsgy ¢ 06bi4HbIM Ans TYC pasgeneHnem o6bEKTOB Ha KOHTYpPbI, TOMaHbIe, CUMBOSbI,
Zulu noggepXvBaeT NMHENHO-y3MOBYKHD  TOMOMOMMK, YTO MNO3BOMSIET  MOLENUPOBaThb
WHXEHEepHble N Opyrne cetn. Tononornyeckasi ceteBasd Mogernb NpeacrasnseT cobon rpad
CeTH, y3namMum KOTOpPOro SIBMSIOTCA TOYeYHble OOBbEKTbl (KONoAubl, WUCTOYHWKW, 3a0BUXKKW,
PYOUNBHUKN, NEpPEKPeCcTkn, noTpedbutenn mn T1.4.), a pebpammn rpada SBNATCS NUHENHbIE

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

Tononornyecknin  pefaktop  CO3daeT MarteMaTudeckyro mMogenb rpacda cetu
HEenoCcpeaCTBEHHO B Mpouecce BBOA4A (pucoBaHWs) rpadmnyeckon nHgpopmauun. Mcnonb3sys
MoZerb CETU MOXHO peLlaTb psg TOMoNorMYyecknx 3agad, NOUCK KpaTyauwlero nyTu, aHanms
CBA3HOCTW, aHanu3 Korney, aHanu3 OTKIYEHWN, MOUCK OTKIIoYaloWmMX YCTPOUCTB U T.4.
MOXHO MEHSITb COCTOSIHUS OOBLEKTOB (NEPEKNOYEHNS) C MOCneayowmMM aBTOMaTUYECKNM
OOHOBMEHMEM COCTOSIHUA BCEW ceTu (Hanpumep, BKIIHOYEHWE/BLIKMIOMEHNE  3a4BUKKM
TpybonpoBoAa) BbINOMHATL MOUCK  OTKIHOYAKOLWMX YCTPOMUCTB  (hopMuMpoBaHME Crmcka
0ObEKTOB, MMEKLWMX MNPU3HAK «OTKMOYaloLWee YCTPOMCTBO», MPU OTKIOYEHUN KOTOPbIX
BblOpaHHbLIN OOBLEKT Takke MNEepeBOAUTCS B COCTOSIHME «OTKIMIOYEH»), KpaTyanwumx nyTewn
(HaxoauTb KpaTyanwmn NyTb NO CETU MeXady BblbpaHHbIMM y3riaMu C y4eTOM HanpaBieHUi

y4acTKOB), CBSI3aHHbIX OOBHEKTOB (HAXOOAWUTCS MHOXECTBO OOLEKTOB CETW, AOCTUXMMBLIX U3
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BbIOPAHHOrO y3ra ceTu, AOCTMXKMMOCTb MOXEeT onpedensaTtbcs 6e3 yyeTa HanpaBneHus
Y4acTKOB, C Y4ETOM M MPOTUB HaMpPaBneHUs y4acTKOB), UCKaTb BCE KofbLa CETW, B KOTOpblE

BXOAST BCE BblOpaHHble OObLEKTHI.

CeTb BBOAMTCA KaK COBOKYMHOCTb TUMOBbIX TOYEYHbIX OOBLEKTOB, COEOMHEHHbIX
TUMOBLIMA  NIMHEVHBIMM  OObEeKTaMK, UMELMMM MPU3HAK  «y4acTok». MHdopmMaums o
TOMONOrMN hopMUPYETCH aBTOMaTUYECKUN - E€CINU «MOTAHYTbY 3a y3en unv pebpo, cBA3aHHble
06bekTbl Takke nepemeltatoTcst. O6bEKTbI CETM MOXHO OTKPEnnsiTb U 3aHOBO MPUKPENnnsTb

Apyr K apyry oaHnM aApmxXeHnemM MbILLKW.

Mopgenb cetn Zulu sBnsieTca ocHoBOW Ansi paboTbl MOOYNs pacyeToB WHXEHEPHbIX

ceten ZuluThermo.

34 MHcTpymeHTanbHasa reovHdgpopmaumoHHasa cucrema N’MC Zulu

Mogynb ZuluThermo no3BonsieT co3gaTb pacHeTHY MaTeMaTUyecKylo MoAenb CeTwH,
BbIMOMIHUTL ~ MacnopTM3aumio CeTM, W Ha OCHOBE CO34aHHOW Mogenu pewarb
MH(OPMAaLMOHHbIE 3aJayu, 3adayy TOMOSIOMYECKOro aHanu3a, M BbIMOMHATb pPasfnuyHble

Tennorngpaslintdeckme pacyeThbl.

Pacquy noanexart TYyNnuUKoBbleE W KOJbuUEBble TenrnoBble CETU, B TOM 4uUCrne C
NOBbLICUTETTbHbIMA HaCOCHbIMW CTaHUunAMn n apoccenmpyrowmmMin yCTpOIZCTBaMM,

pa60TaI'OLIJ,VIe OT OAHOIo NI HECKOJbKNX NCTOYHUKOB.

lMporpamma npegycMaTpuBaeT TennorvapaBVyecknidi pacyeT C NpUCcOeduHEHUeM K
ceTn nHauBMAyanbHbIX TennoBbiX NyHKTOB (ATT1) n ueHTpanbHbIX Tennosbix nyHkToB (LITTT)

NO HECKOJMbKUM AOECATKAMUN CXEMHbIX peUJeHMﬁ, NnpMMeHAeMbIX Ha TeppUTopun Poccuw.

PacueT cucteM TennocHabXeHNst MOXXET NPOU3BOANUTLCS C YYETOM yTeyek U3 TENsoBoi
CETU N cuUCTeM TennonoTpebrieHnsi, a Takke TENnroBbIX NOTEPb B TpybONpoBogax TennoBoM

ceTn.

Pacuyet TennoBbIx noTepb BeOeTcA nmbo no HOPMAaTMBHbLIM MNOTEPAM, nmbo no

dhakTU4EeCKOMY COCTOSIHUIO N30NALINN.

PacueTtbl ZuluThermo moryT paboTaTb Kak B TECHOM MHTErpaLumn ¢ reonHdopMaLMoHHON
cuctemon (B Bmae moayns pacwupenna TUC), Tak u B Buge oTaenbHon 6Gubnuoteku

KOMIMOHEHTOB, KOTOPbIE NMO3BONMAKOT BbINONMHATL pacyeTbl N3 I'IpVIJ'IO)KGHVIVI nosib3oBaTesnemn.

CocTaB 3agav:
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e [OCTPOEHME pacHETHOM MOAENN TEMSIOBOW CETH;
e nacrnopTusaumsi 06bEKTOB CETH;

e Hanago4HbIN pacyeT TENIOBOW CETY;

e [OBEPOYHbIN pacyeT TEMNNOBOW CETU;

® KOHCTPYKTOPCKWUI pacyeT TENSOBOU CETH;

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

e OCTPOEHUE MbE3OMETPUYECKOIO rpadmka;

e pacyeT HOPpMAaTUBHbLIX MOTEPb Ternsa 4Yepe3 U3onAaunto.

3.4.1 MocTpoeHme pacueTHOM MOAEnNU TEMNJIOBOMU CeTU

Mpn pabote B reoMHOPMaUMOHHOM CUCTEME CETb A0CTaTOMHO MNPOCTO U BbICTPO
3aHOCUTCA C MOMOLLBIO MbIWKXW UKW No koopauHatam. [pu aToM cpasy opmmpyeTcs
pacyeTHass mogenb. OcTtaeTca nuwb 3a4aTb pacyeTHble napaMeTpbl OOBLEKTOB M HaXaTb

KHOMMKY BbIMOJIHEHNA pacyeTa.

MaTemaTnyeckass Modenb CeTu [AONns MPOBEAEHVS TennormapaBnuMYeckux pacyeToB
npeactaBnsieT cobon rpad, roe Ayramu, CoeauHSIIoWMMK  Y3nbl, SIBMSIIOTCA  Y4aCTKM

TpybonpoBoaoB.

Yyactok u3obpakaeTcsi O4HOM NUHWEN, HO MOXKET O3Ha4yaTb HECKOSIbKO COCTOSHWMN,

3aaBaeMbliX Pa3HbIMU pEXNMaMN.

Pesama | ———te—  pramodeH

Peramal - = = OTETROMEH
Pesgma 3 ———t——  ommodEH obpaTHBIH

Pewmma 4 OTETHOMEH TI0 AR [IED

PucyHok 3.2 - U3obpaxkeHne HECKONBKUX COCTOSIHUMA Y4acTKOB, 3ajaBaeMbIX PasHbIMU peXumam

OTO BHELUHee npeacraeiieHne CeTu. I'Iepe/:L Ha4arioM pacyeTa BHeELLHee npeacraBrieHne
ceTn, B 3aBUCMMOCTU OT TUNOB N PEXUMOB 3J1IEMEHTOB, COCTaBNAOLLINX CETb, npeo6pa3yeTCF|

(kogupyeTcsl) BO BHyTpeHHee npeacTaBneHne, no KoTopoMy 1 NPOBOANTCS pacyer.
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MpocTbiM y3riOM B MoOAenu cuuTaeTcs fobon ys3en, Ybh CBOWCTBA creunarnibHoO He
OroBopeHsbl. [1poCcTon y3en Cy>XUT TOMbKO AN COeAUHEHUSI Y4acTKOB. TakMMu y3namu Ans
MoZenu SBMSIOTCA TEnsioBble Kamepbl, OTBETBIIEHWS, CMeHbl OuaMeTpoB, CMeHa Tuna

NpoKnagkun nnn Tnna n3onAaumm n T1.4.

Bo BHyTpeHHel koaMpoBKe Takue y3rbl NpeBpaLlaoTcs B ABa Y3na, OAMH B NoAaloLLEM
TpybonpoBoae, apyrov B obpaTHOM. B kaxxgom y3ne MOXHO 3agaTh CrvB BOAbI M3 NOAAKLLENO

nvnm n3 obpaTHoro Tpy6oNpPOBOAOB.

MoTpebutenb TENnoBOM 3SHEPIMN  XapaKTEPU3YeTCsl pacyYeTHbIMM Harpyskamy Ha
CUCTEMY OTOMSIEHNS!, CUCTEMY BEHTUNALMM W CUCTEMY TOpsSiHero BOAOCHAGXKEHUS U
pacyeTHbIMM TeMnepaTypamy Ha BXoAe, Bbixode NoTpebuTens, U pacyeTHON TemnepaTypoWn

BHYTPEHHEro Bo3ayxa.

B ogHonvHenMHoOM npeacTaBneHuu noTpebutenb - 3TO Y3NO0BOM 3MEMEHT, KOTOPbIN

MOXET ObITb CBSI3aH TONbKO C OAHUM Yy4aCTKOM.

BHyTpeHHAs KoaupoBKa noTpebuTens CyLecTBEHHO 3aBUCUT OT €ro  CXembl
npucoeavHeHnss K TennoBon ceTu. Cxembl MOryT ObITb 9neBaToOpHble, C HACOCHbLIM
CMeLLEeHNeM, C He3aBUCUMbIM NPUCOEAVHEHNEM, C OTKPbITbIM UMW 3aKPbITbiIM OTOOPOM BOAbI
Ha BC, c perynatopamu TemnepaTypbl, OTONMEHUS, pacxoda U T.4. Ha gaHHbIA MOMEHT B

pacrnopsikeHun nonb3oBaTens 35 cxeM NpUcoeauHEHUst NoTpeduTenei.

Ecnu B 30aHMM HECKOMBKO Y3roB BBOAA, TO OOLEKTOM «MOTPedUTenb» MOXHO onucaTb
KaXKabli BBOA. B Toxe Bpemsi Kak OguH MoTpebuTenb MOXHO onucaTh Lenblii KBapTan Unm

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

O600wWeHHbIN NoTpebutens - 9TO y3en, Ha KOTOPOM Harpy3ka 3agaetca nmbo

I'IOTpe6J'IF|eMbIM pacxoaom, nnbo pacxon o6ycn03neH 3afaHHbIM COMpOTUBNEHNEM Y3ra.

Takon obbekT yaobHO Mcrnonb3oBaTh, KOrga BO3HWKAET HeOBXOAMMOCTb paccyuTaTb
rmapaBnuky cetm 6e3 mHoOpMauum O TEMNOBbIX Harpyskax W KOHKPETHbIX CXemax
npucoeavHeHus notpebutenen Kk TennoBon cetn. Hanpumep, npy pacyete mMarmcTpanbHbIX
ceTen nHopMauumn O KBapTasbHbIX CETAX MOXET He ObiTb, a A8 OUEHKN NoTepb Hamnopa B
MarucTpansix AOoCTaTovHO 3ajaTb 0000uWeHHble pacxogbl B TOYKaxX MPUCOeauHEHUs

KBapTarioB K MarnMcTparnbHON ceTu.

B ogHonnHenHom nsobpaxeHnn He TpebyeTtcs nogkntodatb 0600LEHHbIM NOTpeduTenb
Ha OTAENbHOM OTBOASLLEM Yy4acTKe, Kak B Criydae npoctoro notpebutend. To ectb B 3TOT

y3ern MOXeT BXOAUTb U/Mnn BbIXOANUTb NOB0E KONMYECTBO Y4aCTKOB. OTO NO3BONSAET ObICTPO U
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y,D,06H0, C MUHMMalbHbIM KOJTM4ECTBOM UCXOAOHbIX AAHHbIX.

I
b ¢ o

HMCTOYHMK 0606 WeHHLIe NOTPpesHUTeN!

PucyHok 3.3 - O606LeHHbIN noTpebuTtens

LTI - 9710 y3en [OMOMHUTENBbHOIO PerynvpoBaHna W pacnpenernieHus TensioBomn
aHeprnn. Hanunuyue Takoro ysna nogpasymMeBaeT, YTO 33 HUM HaxoauTcs TYnNuKoBas CeTb, C
nHameuayansHeiMu notpedutenammn. B LITIT moxeT BXoauTb TONBbKO OAMH YHaCTOK U TOMbKO
OOMH y4acTOK MOXeT BbIXoauTb. [Npuyem BXOASALLMI YHaCTOK MAET CO CTOPOHbI MarnucTpanu, a
BbIXOOSALLIMA Y4acCTOK BeAET K KOHEYHbIM noTpebutensam. BHyTpeHHsass kogupoBka LTI
3aBUCUT OT €ro CxemMbl MPUCOEOUHEHUSI K TensoBoW ceTu. OTO MOXeT OblTb rpynnoBon
aneBaTop, rpynnoBOM HAaCOC CMELLEHUSs, HE3aBUCUMOE MOOKMIOYEHNE rpynMbl NoTpebuTenen,
Gonnepbl Ha MBC u T.0. Ha gaHHbIN MOMEHT B pacnopskKeHuM nonb3oBartens 29 cxem

npucoegnHenna LTI,

MarucTpans
r
r
r
r

PucyHok 3.4 - UTN

lMepembluka MO3BOMSIET CMOAENUPOBATL YYaACTOK, COEOMHANOLLMA MOoAdaloWmin  ”
obpaTHbIN TpybonpoBoabl. B aTOT y3en MOXeT BXOAUTb U/UNK BbIXO4UTb Moboe KonmMyecTso

Y4acTKOB.
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PucyHok 3.5 — lNepembiuka

Tak kak nepemMblyka B OOHONMHEMHOM W3006paXkeHuV npeacTtaBreHa ya3nom, To Ans
MOAENVPOBaHNS COEAMHEHUS MeXay nodalolnm TpybornpoBOAOM OOHOMO y4yacTka W
obpaTHbIM TPyGONPOBOAOM APYroro y4acTka OAQHOro 3rieMeHTa «rnepemblykay HegoCTaTouHO.

MoHagobsATCA elle ABa yvacTka: O4MH TOMbKO NOAAOLLIMI, APYrOM - TONbKO 0OpaTHbIN.

PucyHok 3.6 - CoeguHeHue mexay noaarmm Tpy6onpoBoAOM O4HOIO y4acTka U 06paTHbIM TPyGONpoBOAOM
Apyroro y4yactka

HacocHasi ctaHuus B OQHONMUHENHOM M300paxeHUn npeacTaBnsieTcss ogHUM y3rnom. B
3aBUCMMOCTM OT TabrM4YHbIX MapaMeTpoB 3TOrO y3fa HacoC MOXET OblTb YCTAHOBMEH Ha
nogatowiem nnm obpatHoM Tpybonposoge, NMMbo Ha obomx TpybonpoBoAax OAHOBPEMEHHO.
[na 3apaHnsa HanpaBneHns OENCTBUSA HAcoCa B 3TOT Y3en TONbKO OAMH y4aCcTOK 06s13aTeNnsHO

OOJKEeH BXOOUTb U TOJTIbKO OAUH YHaCTOK OOJTKEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHuma
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Hacoc moxHO MogenupoBaTb ABYyMsi crocobamu: nvbo kak maeanbHoe YCTPOWCTBO,
KOTOpPOE U3MEHSIET AaBreHne B TpyOonNpoBoade Ha 3aaHHYH0 BENUYMHY, MO0 Kak yCTPOMCTBO,

paboTatoLLee C y4ETOM pearbHO HarnopHO-PaCXOAHOM XapaKTePUCTMKN KOHKPETHOTO Hacoca.

B nepBom cnyyae npocTo 3agaeTcd 3HayYeHWe Haropa Hacoca Ha nogatowem wunu
obpaTHOM Tpybonposoge. Ecnn 3HadeHne Hanopa Ha OgHOM U3 TPy6OoNPOBOAOB PaBHO HYIHO,
TO Hacoc Ha aTom TpybonpoBoae oTcyTCcTBYeT. Ecnm 3HaueHne Hanopa oTpuuaTensHo, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HABCTPeYY BXOASLLEMY B HETO y4acTKy.

H=10n H=-10n
H=-—10n H=10n
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PucyHok 3.8 - lbe3omeTpuyeckue rpacdvkmn

Ha pucyHKe BUOHO, KaK pa3rinyHblie HarnpaslieHNA y4acCTKoB, BXOOALLUMX 1N BbIXOOAALLMX N3
HacoCa B cCoO4YeTaHUun C pa3HbiIMXA 3HakKaMW Harnopa, BIIMAKOT Ha pe3yrbTaT pacyeTa,

OTOBpaXKEHHbI HA NbE30OMETPUYECKNX rpadhmKax.

Korga 3agaetcsa TOMbKO 3HAYeHMe Hamnopa Ha Hacoce, OHO OCTaeTCsl HEU3MEHHbIM He

3aBUCUMO OT npoxoadLlero 4epes3 HacocC pacxoaa.

Ecnu mopgenvpoBatb paboTy Hacoca ¢ y4eToMm ero QH xapakTepucTuku, To criegyet

3agathb pacxodbl U Hanopbl Ha rpaHULAax paboyeli 30HbI Hacoca.
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Hmax —

Hmin .HRH

Gmin Gras

PucyHok 3.9 - HanopHo-pacxoaHas xapakTepucTuka Hacoca

Mo 3agaHHBIM ABYM TOYKaM onpeaensieTcs napabona ¢ MakcMMyMOM Ha OCY AaBfiEHUN,
MO KOTOPOW pac4yeT u ByaeT onpeaenaTb HAMop Hacoca B 3aBUCMMOCTU OT pacxoga. Cneayet
OTMETUTb, YTO XapaKTepuCTUKa, 3aJaBaeMasi TakuM 00pa3oM, MOXEeT OoTnuMyatbCa OT
peanbHOM XapakTEpPUCTUKM Hacoca, HO B npegenax paboden obnactn obe xapakrepuctukm

npakTn4eck coBrnagatot.

[ns onncaHns HECKOMbKMX MaparnnesisHO paboTaroLmMX HAaCOCOB AOCTAaTOMHO 3a4aTh MX
KONMMYEeCTBO M pe3ynbTUpyloLlas XxapaktepucTuka OynoeT onpegeneHa npu  pacdete

aABTOMATU4ECKU.

Tak kak Hanopbl Ha rpaHuuax paboyen obnactnm Hacoca GepyTca M3 cCnpaBoOYHUKA U
BCerga MonoXUTenbHbI, TO HanpaBrneHne OEeWCTBMSI Takoro Hacoca OyaeT onpedensiTtbest

TOJIbKO HanpaBeHnemM BXogdLlero B y3es y4dacTka.

[poccenupytoLimne ycTtponcTea B O4HONMMHEWHOM NPeACTaBNeHnn ABNATCA y3rnamu, HO
BO BHYTPEHHEN KOAMPOBKE - 3TO AOMNOSIHUTEMbHBIE YH4ACTKN C NOCTOSIHHBIM UM NEPEMEHHbBIM
conpoTuerneHvem. B gpoccenvipyiowmin ysen obsisatenbHO AOMKEH BXOAWUTb TOMbKO OAWH

Y4acCTOK, U TONMIbKO OAMWH y4aCTOK 13 y351ia OOJTPKEH BbIXOOUTb.

Ha nogawwsn mpySonpofoge Sreg
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PucyHok 3.10 - ipoccenupyolume ycTponcTBa
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C TOYKM 3peHuns Mogenu gpoccernbHasi waba 370 (hPUKCUPOBaAHHOE COMPOTUBIIEHME,

onpeaensieMoe AMameTpOoM LLanbbl, KOTOPOE MOXHO YCTaHaBNMBATL Kak Ha NoAatoLLeM, Tak 1

Ha obpaTHoMm TpybonpoBoae. Tak Kak 3TO HeperyrnvpyemMoe COMpOTMBREHWE, TO BenuMyMHa

racvMoro LLanboii Harnopa 3aBUCKT OT KBagpaTa, NPOXOASLLEro Yepes Lwarnby pacxona.

Ha pucyHke BMAOHO, KaK MEHSOTCA NOTEPU Ha wwanbe, yCTaHOBEHHOMW Ha MogatoLLem

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

- yCTpOIZCTBO C nepemMeHHbIM COornpoTuBIEHNEM,

KoTopoe

No3BOJIdEeT nogaepXmBaTtb 3ajaHHOE AaBlieHne B pr6OI'IpOBOL|,e B onpeaeneHHomMm gmnanal3oHe

M3MEHEHNA pacxoaa. PerJ'IFITOp JaBlieHnA MOXET yCTaHaBJIMBATbCA KaK Ha noaarolem, Tak n

Ha obpaTHOM TpybGonpoBoae.

&0
an

a0
20
10

G=12.5

[=18]

G=25.0

an

20

20

10

PucyHok 3.12 - Perynsatop AaBneHus
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Ha pucyHke nokasaHo, YTO Mpu yBENWYEeHUM B ABa pasa pacxoda Yepes perynsitop,
YCTaAHOBIEHHbIN B 0OpaTHOM TpyGonpoBoAe, OaBMEHWE B pPerynMpyeMoM Yyane OCTaeTcs

NOCTOAHHbIM.

BennusHa conpoTuBREHUs perynsitopa  MOXeT UW3MEeHsTbCsl B npedenax ot
GEeCKOHEYHOCTN [0 COMPOTUBIIEHMST MOMHOCTBLIO OTKPLITOrO perynstopa. Ecnu  ycnosus
paboTbl CETU 3aCTaBMSAOT PErYNSTOP MOMHOCTLIO OTKPbITLCH, TO OH HaYMHaEeT paboTaTb kak

HeperynMpyemblii 4poCCenMpyroLLniA y3en.

PaboTta perynstopa pacronaraemMoro Hamopa aHanorMdyHa pabote perynstopa
[ABIiEHNs, TONbKO B 3TOM Cryyae perynsitop CtapaeTcs AepaTb MOCTOSHHOW 3aaHHYHo

BEMUYMHY pacriofiaraeMoro Haropa.

PerynﬂTop pacxoda - 3TO y3es1 C nepeMeHHbIM COonpoTuBrneHnemM, KOtopoe no3BosidaeT

noaaep>XxmBatb NOCTOAHHbIM 3ajlaHHOE 3Ha4YeHUE NpoxoadaLero Yepes perynAaTtop pacxoga.

Perynstop MOXHO YyCTaHaBnMBaTb KaK Ha noJatolem, Tak M Ha obpaTHOM
TpyGonpoeoge. K pabote perynsitopa pacxoga MOXHO OTHECTM BCe CkasaHHOe Npo

perynaTtopbl JaBrieHUs.

3.4.2 Hanapo4yHbin pacuyeTr TensioBom cetm

Llensto HamagoyHoro pacuyeta sBnsetcs obecrnieveHne noTpebutenen pacyeTHbIM
KONMYeCTBOM BOAbl U TEMNMOBOW 3Heprun. B pesynbTaTe pacuyeTta ocyllectBnsercs noadop
3NeBaTopoB U WX COMerl, NPOM3BOAMTCS pacyYeT CMECUTEMbHbIX M APOCCENUPYHLLMX
YCTPOWCTB, OnpeaensieTcss KOnMM4YecTBO U MECTO YCTaHOBKM OpoccenbHbiX Wwainb. Pacyert
MOXET NPOM3BOAUTLCS MNPM M3BECTHOM pacrofiaraéMoM Harope Ha WCTOYHUKE W ero

aBTOMaTn4eCckom no,u,6ope B Cllydae, eClii 3agaHHOro Haropa He JoCTaTO4HO.

B pesynbraTe pacuyeTa onpenensioTcs pacxodbl M MoTepyu Hamopa B TpyGonposoaax,
Harnopbl B y3nax ceTu, B TOM YuCre pacronaraemble Hanopbl y noTpebuteneii, Temneparypa
TENNOHOCUTENS B y3nax ceTu (Mpu y4eTe TeMnnoBbIX NOTEPL), BENMYMHA M3BbITOYHOrO Hanopa

y noTpebutenen, TemnepaTypa BHyTPEHHEro Bo3ayxa.

[dpoccenupoBaHne M30bLITOYHBIX HaMopoB Ha abOHEHTCKMX BBOAAX MNPOU3BOOAT C
MOMOLLBIO COMen 3neBaTopoB M ApoccenbHbiX wand. [poccenbHble LWwWanbbl nepea
aboHEeHTCKMMKN BBOAAMM YCTaHaBMMBAKTCA aBTOMaTWYECKM Ha mnogaroliemM, obpaTtHOM wnu

oboux TpybonpoBodax B 3aBMCMMOCTU OT HEOOXOAMMOro ANl CUCTEMbI MAPaBINYECKOrOo
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pexuma. MNMpyn paboTe HECKONMbKNX MCTOYHUKOB Ha OHY CETb OnpeaensieTcs pacnpeaeneHue
BOAbI W TEMMOBOWN 3HEPrUmn Mexay UCTOYHMKaMK. MoasoauTcs 6anaHc no BoAe M OTNyLLEHHOM
TEMNNOBON 3HEpPruen mexay UCTOYHUMKOM U noTpebutensmu. OnpeaenstoTcs notpebutenu n
COOTBETCTBYIOLLUMIN MM WCTOYHWUK, OT KOTOPOrO [AaHHble MNoTpedbuTenu nonyyarT Boay M

TEMIOBYHO 3HEPIULO.

3.4.3 MoBepouHbLIN pacuyeT TenJsioBom cetu

Llenbto noBepoyHOro pacyeta 4BrnsieTca onpederneHne GakTU4eckux pacxoaoB
TENSIOHOCUTENS Ha YyyacTkax TensioBOM CeTu U y noTpedbuTtenen, a Takke Konmyectse
TENSIOBOM 3HEpruM norny4yaemMon noTpebutenemMm npu 3agaHHOW Temnepatype BOAbl B

nogatoLem Tpybonposoae 1 pacrnonaraeMoM Harnope Ha UCTOYHUKE.

Co3gaHHas MaTematuyeckasi WMUTaUMOHHAs MOAENb CUCTEMbl TennocHabXeHus,
cnyxallasi Ans peLeHns NOBEPOYHOM 3aa4n, NO3BOSSET aHaNM3MPOBaTb MMOPABINYECKUIA 1
TENMOBON pexuM paboTbl CUCTEMbI, @ TaKke MNPOrHO3MpPoBaTb W3MEHEHWE TemnepaTypbl
BHYTPEHHErO BO3adyxa Yy noTpebutenen. PacyeTbl MOryT nNpoBOAUTLCS MpU  PasfMYHbIX
NCXOAOHbIX AaHHbIX, B TOM Y/CREe aBapUMHbIX CUTYaLMsIX, HAanpUMep, OTKIOYEHUN OTAENbHbIX
y4acTKOB TEMNNOBOW CeTW, Nepedayn Boabl W TEMSIOBON 3HEPIMM OT OOHOMO MCTOYHMKA K

ApYromy no ogHoMy 13 Tpy6onpoBOAOB U T.4.

B pesynbraTe pacuyeta onpenensitoTcs pacxodbl M MOTEpWU Hamopa B TpyGonposoaax,
Hamopbl B y3fax ceTh, B TOM Y1Cre pacroraraeMble Hanopbl y NoTpebuTenen, TemnepaTypa
TENNoHOCUTENs B Yy3nax ceTu (Mpu ydyeTe TENoBbIX MOTEPb), TemnepaTypbl BHYTPEHHErO
BO3ayxa Yy noTtpebutenen, pacxodbl M TeMnepaTypbl BOAbl HA BXOAE W BbIXOAE B KaXayto
cuctemy Tennonotpebnenusi. [pu paboTe HEeCKONMbKMX WCTOMHMKOB Ha OAHYy CeTb
onpeaensieTcs pacnpeaeneHne Boabl U TEMNMNOBOW SHEPrUm MeXay UcTodHukamu. MNMoasoautcs
GanaHc no Bode W OTMYLLEHHOW TENMOBOW SHEPruer Mexay UCTOYHUKOM U NoTpedtutensmu.
Onpepensitotcs NOTPEOUTENM U COOTBETCTBYIOLLUMA MM MWCTOYHMK, OT KOTOPOrO [AaHHble

noTpeduTeny Nony4arT Body U TEMNNOBYHO 3HEPTUIO.

3.4.4 KOHCTpYKTOpPCKMIM pacuyeT TensioBoM cetm

Llenbto KOHCTPYKTOPCKOro pacyeTa sIBNsSieTcsi ornpeaeneHe amameTpoB TpybonpoBoaoB

TYNUKOBOW M KOSbLIEBOW TEMMOBOW CETWU NPU MPOMNycke MO HUM pPacYeTHbIX PacXodoB Mpw
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3aaHHOM (UM HEU3BECTHOM) pacrofiaraéMoM Hanope Ha UCTOYHMKE.

[aHHasn 3agaya MoxeT ObITb MCMoSb30BaHa NpW Bblaaye paspeLueHust Ha NOAKMIYeHne
noTpebutenen Kk TENMOBON CETH, TaK Kak B Ka4eCTBE MCTOYMHMKA MOXET BbICTynaTb ftobon
y3€en cucTeMbl TEMNOCHAGXeHNs, HanpuMep Tennoeas kamepa. [ns 6onee rmMbKoro peLleHust
[aHHOM 3ajauv npedycMOoTpeHa BO3MOXHOCTb M3MEHEHMSI CKOPOCTWU ABWKEHWUst BOAbl MO
y4acTkaMm TENsIoBOWM CETM, YTO NPUBOAUT K M3MEHEHMIO AMaMeTpoB TpybonpoBoaa, a 3HauuT u

pacnosjiaraemMmoro Hariopa B ToO4Ke NoAgkrito4YeHuns.

B pesynbtate pacyeTa onpedensitoTcs AvameTpbl TPyOONpoBOAOB TEMMOBOW CETH,
pacnonaraembiii Hamop B TOYKE MOAKIIOYEHUS, pacxodbl, MOTEPU Hamopa M CKOPOCTM

ABVXXEHMS BOAbI HA y4acTKax CeTu, pacrnonaraemble Hanopbl Ha noTpebuTensx.
3.4.5 Pacuet Tpebyemon Temneparypbl HA UCTOUHUKE

LleJ'IbI-O 3afjavn 4dBndeTca onpepeneHne MunuHmmasribHo Heobxoammon TeMnepartypbl
TENnOHOCUTENSA Ha BbIXOAE M3 UCTOYHMKA AOnst obecnedeHus Yy 3adaHHOro HOTpe6VITeJ'IF|

TemMmnepaTtypbl BHYTPEHHEIO BO34yXa HE HIDKE PACYETHOMN.
3.4.6 KommyTaumoHHble 3apaum

AHanuM3 OTKMIOYEHUA, NEepPeKnioYeHnn, MNOoUCK Onvxkanwen 3anopHOM apmatypbl,

OTKIMOYaIOLLIEN YHACTOK OT MCTOYHMKOB, UM MOSTHOCTBHO U30NMPYHOLLEN Y4aCTOK M T.4.
3.4.7 Mbesomerpuueckun rpadmk

LleJ'IbI'O NOCTPOEHNA NMbe3oMeTpUn4ecKoro Fpa(*)I/IKa ABNAETCA HarmagHada UnnocTpauna

pe3ynbTaToB rmapaBriin4eCcKoro pacyeTa (Hanap,quoro, NnoBepOYHOro, KOHCprKTopCKOFO).

OTO OCHOBHOW aHANUTUYECKUN NHCTPYMEHT crieupuanncta no ruapaBninyeckum pacyeTam
TennoBbix ceTen. Nbe3omeTp npeacraBnsieT cobon rpadruyeckun OOKYMEHT, Ha KOTOPOM
n3obpakeHbl NMHUM OaBfeHUn B nogarollen u obpaTHOM MarucTpansix TensoBoW ceTu, a
Takke Npodunb penbeda MeCTHOCTU - BAOSb ONPEAENEHHOro NyTU, COEQUHAOLLEr0 MeXay
cobow ABa NPOM3BOSIbHbIX y3ra TEMIOBOW CETU MO HEPA3PbLIBHOMY MOTOKY TennoHocuTens. Ha
Nbe30METPUYECKOM Tpadmke HarnsgHO npeacTaBrfieHbl BCE OCHOBHbIE  XapaKTEPUCTUKM

pexuma, nojiydeHHble B pedyribtaTte rmapaBsind4eCckoro pacyeTa, no BCEM yaram U y4acCTkam
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OBOCHOBbIBAIOLLME MATEPUAIBI K CXEME TEMNIOCHABXEHWA FOPOJA MAHYCUHCKA HA NEPWUOL 10 2037 FOJA (AKTYANTU3ALIUA HA 2022 rO[1)
IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

BOOJIb Bbl6paHHOI'0 nyTn: MaHOMeTpU4eCckmne aaBrieHuA, noJiHble U yaerbHbIE NOTEPU Hamnopa

B

Ha y4acTkax TennoBown

cetu,

pacnonaraemMmble OaBrneHus

Kamepax,

pacxoabl

TEeNnOHOCUTENA,

nepenagpl,

N30bITOYHbIE Hanopbl N T.A4.

co3gaBaeMble Ha HaACOCHbIX CTaHUMAX W UCTOYHUKAX,

R IOME T PUrtie KA | Padva = =R =45
Fan + [3) » @100 v|| & [N 3| R Wt v @
110 & ~ ;J
100 & T :_ 1_ % -
%0 0. ~
)
s
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Hanop 8 o0paTmom TEASONpORoRe, M % 26748 27082 413 42709 Qa3 “ain 45494 4810
POcNOna nsetiess nanop, M L2 8245 E737 5395 93264 8959 46518 42585 40457
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PucyHok 3.13 - Nbe3omeTpuryeckni rpacdvk

LiBeT 1 CTUb NIMHUKW 3agaeTcs NoNnb3oBaTeNneMm.

B Ttabnuue nog rpadmkoM BbIBOOSTCA AN KaXOOro Yyara CeTM HaumeHoBaHue,

reoges3nyeckad OTMeTKa, BbICOTa I'IOTpe6I/ITeJ'IFI, B nogawwem wu O6paTHOM

Hanopbl
TpybonpoBogax, BenM4MHa OpoccenypyemMoro Hamnopa Ha warnbax y notpebutenen, notepu
Haropa no y4acTkaM TenroBoW CETU, CKOPOCTU ABMXKEHUS BOAbI HA y4acTKax TernsioBon CeTu n
T.4. KonnyecTtso BbIBOOAUMOW NOA rpacpmkom MHopMauum HacTpanBaeTCs rnosib3oBaTerem.

3.4.8 PacueTr HOpMaTMBHbLIX NOTEpPb Ternsa Yepes U3onALmIo

Llenbto gaHHOro pacyeta siBNSieTCA onpegeneHve HOpMaTMBHBIX TEMroBbIX MOTEPb
yepes um3onsaumo TpybonposoaoB. TennoBble NOTEPU ONpeaensalTcd CyMMapHO 3a rog C
pa3buskor no mecsuam. [pocMoTpeTb pesynbTaThl pacyeTa MOXHO Kak CyMMapHO MO BCEN

TENNOBOW CeTW, Tak U Mo KaXXaomy oOTAesibHO B3ATOMY WUCTOYHUKY TEennoBomn SHEPrmn wm
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IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

KaxxgoMmy LieHTpanbHomy TensioBoMy nyHkTy (LITT). PacyeT MoxeT ObiTb BbINOMHEH C Y4ETOM

NonpaBoYHbIX KO3MULIMEHTOB HA HOPMbI TEMIOBbLIX MOTEPD.

PesynbTaTbl BbINOSTHEHHBLIX pacv4eToOB MOXHO aKcnopTuposaTb B MS Excel.

3.4.9 «PykoBopnctBo nonb3osarena NMC ZULU»

«PykosogcTtBo nons3osatensa 'MC ZULU» npeacraBneHa rno CCbifike Hbke

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

3.4.10 «PyxkoBoacrteo nonb3oBartena ZULU-THERMO»

«PykosogcTtBo none3osatens ZULU-THERMO» npeactasneHa rno CChbifike Huxe

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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OBOCHOBbIBAIOLLME MATEPUAIBI K CXEME TEMNIOCHABXEHWA FOPOJA MAHYCUHCKA HA NEPWUOL 10 2037 FOJA (AKTYANTU3ALIUA HA 2022 rO[1)
IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

4 INEKTPOHHAA MOAEJb CYLLECTBYIOLLUEA CUCTEMDbI
TEMNOCHABXEHMUA. O9TAMbI AKTYAJIU3ALLIUU

4.1 UndbopmaumoHHo-rpacdhuueckoe onucaHme O0OBLEKTOB cucTeMmbl

TennocHabxxeHma

Ha ocHoBe cyluecTBytowwen OM ans uenen akryanusaumm 3NeKTPoHHOM mogdenun Obinm
co3gaHbl MogenbHble 6a3bl —«ts 2021», («CyliecTBylollee MOSOXKEHMEY), B KOTOPbIX
npoeBogunack BblBEpKa C MoOCrefyrowen KOppekTMPOBKOW WH(OPMaLMOHHO-rpadmnyeckoro
OMMCaHMA CyLLIECTBYIOLLMX OOBEKTOB CUCTEMbI TEMNOCHabXeHUst ropoga MuHycuHcKa ¢ y4eTom
n3MeHeHun, npousoweawmx 3a nepvog 2015-2020 rogoB, No AaHHbIM 3akas3uynka (6asa

aboHeHTOB; 6a3bl TENMOBLIX CETEN; CYTOYHbIE BELOMOCTN).

B akTyanuavpoBaHHbIX 6a3ax [OaHHbIX SMEKTPOHHOW MOAENM OonucaHbl W Mnpw
HeobXoaMMOCTU [AOMOSHEHbI (CKOPPEKTUPOBAHbI) NacropTHbIE XapaKTEPUCTUKM BCEX TUMOB
06BbEKTOB cUCTEMbI TenrocHabkeHusl. MornHoTa 3anonHeHnst 6asbl AaHHbIX MO napameTpamM

3aBUCUT OT Hann4na NCXOA4HbIX AaHHbIX Y TEnnocHabXatoLLMX KOMMAHWA.

4.2 Otnagka v KanMbpoBka 3NeKTPOHHON Moaenu

B paMKax gaHHOro atana ObISIM BbINOMHEHDI:

e OTnagka pa6OTbI pacyeTHbIX MaTemMaTu4eCKmnx Mop,yne|7| nyTemMm BbIABIIEHUA

OLUMOOK B UCXOAHBIX AAHHbIX;

e kanubpoBka MoOENM C Uenbl [AOCTMXKEHWSI COOTBETCTBUSI pPacyeTHbIX
napameTpoB Mogenu akTU4eckum napameTpam B onpenenieHHbIX penepHbIX
y3nax cucTembl TennocHabxeHus (Npu HanuuMm MHdopMaumn Nno pacxonam,
[AaBreHusiM Bodbl B MNoJalolMX M obpaTHbiX TpyGonpoBodax CUCTEMbI

TennocHabxxeHnsa Ansa akTU4ecKoro pexnma).

Ha oatane otnagku SJ'IeKTpOHHOl7I mogenu Obin npoeeageH aHannm3 TMOJNIHOTbI W

OOCTOBEPHOCTN BHECEHHbIX NCXOOHbIX AAaHHbIX.
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IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

KanubpoBka mogenun - npouecc uaeHTUpumkaumm u TOHKOW HACTPOMKM HabopoB
MCXOOHbIX AaHHbIX Takmm obpasomMm, 4YTOObl obecneyntb MakcumarnbHoe npubnmxeHne
pe3ynbTaToB MMOPaBMYECKOrO pacdeTa K akTMyeckum napameTrpam B OnpedesieHHbIX
penepHbIX y3nax cucTembl TennocHabxeHnus. [ns opraHu3aumm npouecca kanubposkn M
BblOMpatoTCs penepHble Y3nbl B KaXOoW U3 CUCTEM TENSOCHaAbXEeHWs!, TakMe Kak: BbIBOLHOW
KOMMEKTOP Ha WCTOYHMKE W/MMM HaCOCHble CTaHUuMu W/unuM TennoBble MNyHKTbl M Npoyne
SMNEMEHTblI TENmnoBOM CETU, MO KOTOPbIM WMMEKTCHA akTU4eckne AaHHble MO pacxodam

TENSIoHOCUTENS N pacrnonaraeMbliM Hanopam 3a otonuTenbHbIM nepuog 2020/2021 rr.

OgHMM K13 He3aMEHMMbIX WHCTPYMEHTOB NPW KanunbpoBKE rMapaBnMyeckon MOLENM
TENMMOBON CeTU SABNAETCA  Mbe30MeTpu4eckun rpadmk, MOCKoSbKy  rpadumyeckas
WMHTEpNpeTaums rmMapaBiMyeckoro pexmnma no3BonsieT OOHOBPEMEHHO KayeCTBEHHO W
KONMYECTBEHHO OLIEHUTb MOMpPaBKK, KOTOpble HEOBXOOUMO BHECTM B pacHETHYH0 MOAErb,
yTobbl OHa Haubonee agekBaTHO MOBTOPsNA "rMApaBnMYECKOE MOBeAeHNE" pearbHON

TENNOBOW CETU B SKCryatauun.

Takke ONs BbINOMHEHUS KaJ'II/I6pOBKI/I ncnonb3oBalrinCb pe3ysibTaTbl r’MAapaBIINHEeCKNX
pacyeTtoB AO51A 3rnemMeHTOB TENSoOBOM CETU, a TakKke FpaCbI/I‘-IeCKOG npencrasrneHne

napameTpoB TEeMNOHOCUTENSI.

MapannensHo paboTe C  BbIEONMCAHHLIM  MHCTPYMEHTApMEM  NpoBoAMIiach
KOPPEKTUPOBKA W3HaYanbHO BBEAEHHbIX [OaHHbIX MO LUEpPOXOBaTOCTM TPyOONpPOBOAOB,
3HAYEHUSIM MECTHbIX COMPOTUBMEHWA W NpP. C UEMbl TMOMYyYEeHUS MaKCMManbHOro
COOTBETCTBMSI MapaMeTPOB pacyeTHOM Modenn ¢ akTUYeckuMK napameTpamn CUCTEM

TennocHabXeHuq.

Pe3yJ'IbTaTbI BbINOSIHEHHOM KaJ'II/I6DOBKI/1 B SJ'IeKTpOHHOIZ Moaenn npegcrtasrieHbl B
CpaBHMTeﬂbHOVI Tabnmue 4.1. pgna ©6asoBoro nepmnoga aktyanun3auum CxXeMbl

TennocHabxeHnna (otonutensHoro nepuoga 2020/2021 rr.).
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OBOCHOBbIBAIOLUME MATEPUAIBI K CXEME TEMNIOCHABXEHWA FOPOJA MAHYCUHCKA HA NEPWUOL 10 2037 FOJA (AKTYANTU3ALIUA HA 2022 rO[1)
IMABA 3 «3NIEKTPOHHAA MOLENb CUCTEM TENIOCHABXEHUA»

Ta6nuua 4.1 — Pe3ynbTaTbl BbINOMHEHNS KANWOPOBKY ANEKTPOHHOW MOAENN CUCTEMbI TENNOCHatxeHus ropoaa MuHycuHcKa ans oTonuTenbHOro (3MMHero) nepuoaa

MapameTpbl rMApPaBAUYECKUX PEXUMOB paboThbl

Nno AaHHbIM )aKTU4YecKoro pexxuma paboTbl B no pe3ynbTaTaM BbINOJIHEHHON KannGpoOBKX 3NeKTPOHHOMN
oTonuTenbHbIM Nnepuog 2020/2021 rr. Moenu cucteMbl TennocHabxeHus
OHeproMcTo4YHMUK, MarucTpanbHbI BbIBOA,
OaBneHune B P OaBneHue B Pacxop TennoHocutens B
acxop TennoHocuTens
noparowem/o6paTtHOM B nonaroLem nopawwem/o6paTtHOM nopawwem / o6paTtHOM
Tpy6onpoBopgax, (M Boa. cT. / Aatow 3 Tpy6onpoBopax, (M BoA. CT. Tpy6onposogax, (m3/u /
Tpyb6onpoBoae, (M3/4) 3
M BOA. CT.) / M BoA. CT.) m3/4)
MT3L, MT3L,:81/18 MT3L : 2486.1 MTOL, : 81/18 MT3U : 2479.2
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OBOCHOBbIBAIOLLME MATEPUAIBI K CXEME TEMNIOCHABXEHWA FOPOJA MAHYCUHCKA HA NEPWUOL 10 2037 FOJA (AKTYANTU3ALIUA HA 2022 rO[1)
IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

M3 Tabnuubl BUOHO, YTO MO HEKOTOPbLIM MarucTpasnbHbiM BbiBogam TOU-2 n TOL-3
NMEKTCHA HE3HAYUTENbHbIE PACXOXAEHMS MEXAY MOMYyYEHHbIM B 3MIEKTPOHHOW Moaenu

pacxogoM 1 hakTUYECKUM.

B panbHenwem aKTyalnmim3npoBaHHaaA J3JIeKTPpOHHaA MoAellb WUCMNOoJfib30BaHa B
Ka4yeCTB€ OCHOBHOIo MHCTPyYMEHTapua and akrtyanun3aunm cueHapueB pa3BuTua CUCTEMDI

TennocHabxeHus r. MuHycuHcka oo 2037 roga.

PesynbTaTthl kKanMbpoBKM rMOpaBfIMMECKNX PEXMMOB CUCTEMbI TennocHabXeHus
ropoga MwuHycuHcka npefctaBneHa B JokymeHTe «OOOCHOBbIBalLWmMe MaTepuanbl K
cxeme TennocHabxeHus ropoga MwuHycuMHcka Ha nepumog o 2037 ropa. nasa 1.
CyulecTBytoLLlee NosfoxeHne B chepe NpomsBoacTBa, nepeaadn 1 notpebneHms TennoBom
3Heprun ansa uenen TennocHabtxeHna» (wmdp 04423.0M-MNCT.001.000) MpunoxeHue 4.
CyuwecTByloline rvapasnMyeckme pexumbl TennoBblx ceTen» (wndp 04423.0M-
MCT.001.004).
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OBOCHOBbIBAIOLLME MATEPUAIBI K CXEME TEMNIOCHABXEHWA FOPOJA MAHYCUHCKA HA NEPWUOL 10 2037 FOJA (AKTYANTU3ALIUA HA 2022 rO[1)
IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

5 JNEKTPOHHAA MOAEJb NEPCNEKTUBHOM CUCTEMDbI
TEMNNOCHABXEHMUA

MopgenvpoBaHne nNepPCnekTMBHOIO BapuaHTa pPasBUTUS CUCTEMbI TennocHabxeHus
(CTPOUTENBCTBO HOBbLIX M PEKOHCTPYKUMA CYLLECTBYHOLMX WUCTOYHUKOB TEMMOBOW 3HEPIUM,
nepepacnpeaeneHme TeNMOBbIX Harpy3oK Mexay UCTOYHMKaMW, onpenerieHne BO3MOXHOCTU
MOAKIMYEHMA HOBbIX MOTpedbuTenen TennoBOM SHEpruu, onpeaerieHne OonTUMarnbHbIX
BapMaHTOB Ka4eCTBEHHOrO0 W HageXHoro obecnevyeHus TensioBOW 3SHEPrMen  HOBbIX
notpebutenen n T.4.) OCYLLUECTBISIETCA Yepe3 MEexaHU3M CO3OaHust U agMUHUCTPUPOBAHUSA
cneumanbHbiXx  "MogenbHbIX" 6a3 - HabopoB AaHHbIX, KIOHMPYEMbIX W3 OCHOBHOW
(KOHTpONbHOW) 6a3bl AaHHbLIX ONMUCaAHWS TEMSIOBOM CETWU, Ha KOTOPbIX MOXHO MPOM3BOAUTL

nobble MaHUNynAaunun be3 pucka NCKa3nTb Unn nospenTb KOHTPOJIbHYHO 633y.

B pesynbTate cosgaHus nepcnekTMBHOMO BapyaHTa A0 KOHEYHbIX noTpebutenen B OM
B COOTBETCTBUM C MacTep-fnfaHoM Obinn co3fgaHbl MogernbHble 6asbl, OTpaxaroLime

nepcriekTnBHbIE COCTOAHNUA CUCTEMDI TennocHabxenna Ha 2037 rog,.

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

none «Homep_[1l» BHeCeH criegyoLwmn Ko
Mr_x, roe
«MM» o6o3Ha4vaeT nepcnekTUBHLIN NoTpeduTens

«X» - MOPSAKOBbLIM HOMEP B NEpCrnekTMBHON Ba3e aboHEHTOB, KOTopasa npeacTaBneHa B
maese 2 lMpunoxeHne 1 «XapakTepucTuka CyLLeCTBYIOLIEN U MEePCrneKTUBHOM 3aCTPOVKW,
TEeNnoBOW Harpyskm n noTpebneHns TenmnoBoOW 3HEPrnM Mo 3feMEHTaM TeppUTOpUarbHOMO
aenexusy (wndp 04423.0M-MNCT.002.001).

PesynbTtaTbl  pacyeta  NEpPCneKkTUBHbIX  MAOPaBMYECKUX  PEXMMOB  CUCTEMbI
TennocHabxeHnnss ropoga MwuHycuHcka npeactaBneHa B OoKymeHTe «O60CHOBbIBaKOLLME
mMaTepuarnbl K cxeme TennocHabxeHuns ropoga MuHycmHcka Ha nepuog go 2037 roga. naea
4. CyuwiecTByowme 1 nepcnekTnBHble BanaHcbl TeNOBOM MOLLHOCTM UCTOYHWKOB TENSI0BOM
SHEeprum n TennoBon Harpysku» [punoxenne 1. MNepcnekTMBHbIE TMAPABINYECKNE PEXUMBI
Tennosbix ceTeny (Lwmndgp 04423.0M-IM1CT.004.001).
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OBOCHOBbIBAIOLLME MATEPUAIBI K CXEME TEMNIOCHABXEHWA FOPOJA MAHYCUHCKA HA NEPWUOL 10 2037 FOJA (AKTYANTU3ALIUA HA 2022 rO[1)
IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

6 AOKYMEHTbI MO AKTYAJIM3UPOBAHHOWU 3JIEKTPOHHOM
MOLAENU

Mo pe3ynbTataMm akTyanm3auunm SJ'IeKTpOHHOIZ MOLENN CUCTEMbI TeNroCHabXeHns

"opoga MuHycuHcka paspaboTaHbl criegyrome AOKYMEHTI:

e HacTosAWwMM OokyMeHT - «OOocHoBbIBalOWME MaTtepuanbl K  CXeme
TennocHabxeHusa ropoga MuHycuHcka Ha nepuog go 2037 roga (aktyanusaums
Ha 2022 rop). MnaeBa 3. JOnNeKTpoOHHasaA MoAenb CUCTEMbI TEMNSOCHABXEeHMA»
(wmndpp 04423.0M-MNCT.003.000);

e «O6ocHoBbIBalOWME MaTepuarnbl K CXeme TennocHabxenuss  ropoga
MuHycuHcka Ha nepuog oo 2037 roga (aktyanu3dauma Ha 2022 rog). [haea 3.
ONEeKTpoOHHass Modenb cucTeMbl  TennocHadxeHusa». [NpunoxerHne 1.
Mpadchmyeckas Yactby» (wmdpp 04423.0M-INCT.003.001);

e «ObGocHoBbIBalOWME MaTepuanbl K Cxeme TennocHabxeHna ropoga
MuHycuHcka Ha nepuog oo 2037 roga (aktyanusauma Ha 2022 rog). haea 1.
CywecTByiollee nMonoxeHne B cdepe nNPoOU3BOACTBA, Mepedayn wu
noTpebneHnsa TENNOBOWN 3HEPIrMM ANA Lenen TennocHabxeHus. MNpunoxexHme
4. CyuwlecTBylolMe rMapaBnnyeckme pexumMmbl TEnnoBbIX ceTen» (wmdp
04423.0M-I1CT.001.004);

e «O6ocHoBbIBalOWME MaTepuarnbl K CXeme TennocHabxenuss  ropoga
MuHycuHcka Ha nepuog oo 2037 roga (aktyanusauma Ha 2022 rog). haea 4.
CywiectBylolime U nNepcrnekTuBHble ©OanaHcbl  TEMNSIOBOM  MOLLHOCTMU
WUCTOYHMKOB TENSIOBOW 3SHEpPrMM W TennoBow Harpysku. [punoxexue 1.
[MepcnekTuBHbIE MApPaBANYECKME pPEeXMUMbl TEMnnoBbiX ceTen» (wndp
04423.0M-I1CT.004.001).
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OBOCHOBbIBAIOLLME MATEPUAIBI K CXEME TEMNIOCHABXEHWA FOPOJA MAHYCUHCKA HA NEPWUOL 10 2037 FOJA (AKTYANTU3ALIUA HA 2022 rO[1)
IMABA 3 «3NIEKTPOHHAA MOLENDb CUCTEM TENJIOCHABXEHUA»

Mo pesynbTaTam akTyanu3aumu 3MeKTPOHHOW MOZENM CUCTEMbI TensiocHabXeHust

ropoga MyHyCMHCKa akTyanMavpoBaHbl criefytolme MogernbHble 6a3bl:

e MopernbHas basa «ts_2021y, («CyLuecTtaytoiee MONOXEHNE) -
aKTyanusaMpoBaHHble MopefnbHble ©6a3bl MO CyLEeCTBYIOLWEMY COCTOSHUIO

CMUCTEMbI TEMTOCHAOXEHWS;

e MogenbHasa 6asa «ts 2037» («Tennosas_cetb 2037») - MoaenbHas 6asa no

NepCcrnekTMBHOMY pPa3BUTUIO CUCTEMbI TENocHabxeHnst Ha 2037 rog.

XapakTepucTukM TEensnoBbIX CEeTEN CUCTEM TennocHabxeHust ropoga MwuHyCKMHCKa
npuBeaeHbl B okymeHTe « OB60CHOBbIBaKOLLME MaTepuarbl K cxeme TennocHabXeHus ropoaa
MwHycuHcka Ha nepuvog po 2037 roga (aktyarmsaumss Ha 2022 rog). [naesa 1.
CyulecTByioLLlee NosfoxeHne B cepe NpomsBoaCcTBa, nepeaaydn 1 notpebneHms TennoBom
9Heprun ana uenem TtennocHabxeHus». [lpunoxeHve 2. TennosBble ceTu» (Wwndp
04423.0M-I1CT.001.002).
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