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COCTAB PABOTbI

HanmeHoBaHue AOKYMeHTa

LWndpp

Cxema TennocHabxeHus ropoaa MVIHyCl/IHCKa Ha nepuog oo

2037 ropga (aktyanusaums Ha 2025 rog)

04423.CT-MNCT.000.000

ObocHosbigaroujue Mamepuaribl K cXxeme mernnocHabxeHusi

2opoda MuHycuHcka Ha rnepuod 0o 2037 2oda (akmyanu3ayus Ha 2025 200)

MaBa 1 «CywecTBylowee nMOMoXeHne B

chepe

npousBoAcCTBa, nepefjayn U notpebneHns Tennosown

SHepruun Ans uenen TennocHabxeHns»

04423.0M-MCT.001.000

MpunoxeHne 1 «TennoBble Harpyskn u noTpedbneHune

TENNOBOW 3HEPINN aOOHEHTAMMN Y

04423.0M-MNCT.001.001

MpunoxeHue 2 «Tennoskble ceETU»

04423.0M-CT.001.002

MpunoxeHune 3 «OUeHKa HaAEXHOCTN TENNOCHAOXEHNS»

04423.0M-MCT.001.003

MpunoxeHue 4 «CywecTByolWMe rmapaBnmyeckme pexmmol

TENNoBbIX CeTen»

04423.0M-T1CT.001.004

MpunoxeHue 5 «padunyeckasn yacTb»

04423.0M-T1CT.001.005

MaBa 2 «CywecTByolee U nepcrnekTuBHoe notpebnexHve

TENNOBOW 3HEPIUN HA LIENN TENNOCHAGXEHNS»

04423.0M-TCT.002.000

MpunoxeHne 1 «XapakTepucTuka CyllecTBylOLWENn W

NepcnekTUBHOM 3aCTPOMKM UM TEMNNOBOW  Harpysknm no

anemMeHTaM TepputTopuanbHOro geneHna»

04423.0M-MNCT.002.001

Mmaea 3 «3ne|<Tp0HHa$| MOZENb CUCTEM TeNNocHabXeHna»

04423.0M-MCT.003.000

MpunoxeHue 1 «'padunyeckasn yacTb»

04423.0M-T1CT.003.001

MaBa 4 «CywecTBylowme u nepcnekTnBHble ©GanaHchbl
TENMOBOM MOLUHOCTU WCTOYHUKOB TEMMOBOW 3JHEpPrum wu

TENIOBOW Harpy3ku noTpeburenen»

04423.0M-T1CT.004.000

Mpunoxexue 1 «MepcnekTyBHbIE rMOpPaBNMYECcKUEe PEXUMBbI

TENNoBbIX CeTen»

04423.0M-MCT.004.001

Maga 5 «MacTtep-nnaH pas3suTUA cuctem

TennocHaoXeHus»

04423.0M-T1CT.005.000

maea 6 «CyluecTByloWME M NepCrnekTUBHble GanaHchbl
NPOM3BOANTENBHOCTM BOAOMNOATOTOBUTESNbHBIX YCTAaHOBOK U
MaKchMarbHOro

I'IOTpe6J'IeHMFI TennoHocuTena

04423.0M-ICT.006.000

04423.0M-CT.003.000




OBOCHOBbIBAIOLUUE MATEPUATIbI K CXEME TEMNNOCHABXEHWA TOPOOA MUHYCUHCKA HA MEPUOA A0 2037 FOMA (AKTYAJTU3ALIUA HA 2025 rOf)
[NABA 3 «3JIEKTPOHHAA MOLENIb CUCTEM TEMNOCHABXEHUS»

HavmeHoBaHue fOKyMeHTa

LWndp

TennonoTpebnsawwmmMmn yctaHoBkamu notpebutenen, B Tom

yucne B aBapUiiHbIX pexmmMax»

Maga 7 «[pennoxeHus no CTPOUTENLCTBY,
PEKOHCTPYKLMU, TEXHUYECKOMY MNEepeBOOPYXEHUO U (unu)

mMoaepHusaunm NCToO4YHUKOB TEennoBowu SHEPIrnm»

04423.0M-MCT.007.000

MaBa 8 «[lMpeanoxeHnsa no CTPoOUTENbCTBY, PEKOHCTPYKLUMN

n (MUNW1) MoAepHU3aLUN TEeNNOBbIX CETEN»

04423.0M-T1CT.008.000

maBa 9 «[lMpepnoxeHnss NO nNepeBody OTKPbITbIX CUCTEM
TennocHabxeHnst (ropavero BogoCHabXeHusl) B 3akpbiTble

CUCTEMBbI ropsadero BOOOCHaBXeHna»

04423.0M-CT.009.000

MmaBa 10 «[lMepcnekTnBHbIE TONNMBHLIE BanaHCbI»

04423.0M-ICT.010.000

Masa 11 «OueHKka HageXHOCTU TennoCcHabXeHnsa»

04423.0M-CT.011.000

aBa 12 «O6ocHOBaHME WHBECTMUMA B CTPOUTENLCTBO,

PEKOHCTPYKLMIO, TEXHWYEeCKoe MNepeBoopyXeHne u (Mnu)

04423.0M-MCT.012.000

MOAEPHMU3aLNIO»
Maga 13 «MHgnkaTopsl pasBuTUSA cuctem
04423.0M-MCT.013.000

TennocHabXeHnsi»
MaBa 14 «LleHoBble (TapudHbIE) NOCNeaCTBUS» 04423.0M-MNCT.014.000
[haBa 15 «PeecTp eaNHbIX TennocHabXatoLwmx

5 04423.0M-MNCT.015.000
opraHusaumm»

MpunoxeHue 1 «'paduyeckasn yacTb»

04423.0M-MCT.015.001

MmaBa 16 «PeecTp meponpuaTnin cxembl TeNOCHaAGXEHNSA»

04423.0M-MCT.016.000

MaBa 17 «3amMevyaHus N NpeariokeHnsa K NPOeKkTy CXeMbl

TennocHabxeHus»

04423.0M-MNCT.017.000

maBa 18 «CBOOHbIN TOM W3MEHEHWN, BbINOMHEHHbIX B

aKTyanunsanpoBaHHOM cXxeme TennocHabXeHnsa»

04423.0M-T1CT.018.000

04423.0M-CT.003.000
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1 OBWEE HA3HAYEHME O3JIEKTPOHHOU MOAENU CUCTEM
TEMNOCHABXEHUA TOPOOA MUHYCUHCKA

OneKTpoHHass Mofernb cucteMbl TennocHabxeHna [opoga MwuHycuHcka Ha 6ase
nporpammHo-pacyeTHoro komnnekca «ZULU» (nanee no tekcty OM) aktyanusmpoBanachb B
uensx:

e CO30aHMs  eauHOM  MH(bopMauuoHHOW  mnatdopMbl N0 cucTemam
TennocHabxeHus ropoaa;

e MOBbIWEHMS 3(PPEKTUBHOCTU MHPOPMALMOHHOTO obecneyeHns npoLeccoB
NPUHATUA  pelweHMn B obnactm  Tekywero  (OyHKUMOHMPOBAHUA 1
NepCrneKTUBHOIO pa3BUTUSi CUCTEMbI TEMIOCHABXEHWS ropoaa;

e MNpoBedeHVs eaMHON MOMUTMKA B OpraHmsauum Tekylwen AesaTernbHOCTU
npeanpusaTUii U B NEPCrNeEKTUBHOM PasBUTUM BCEW CUCTEMbl TennocHabxeHus
ropoaa;

e obecneyeHns yCTOMYMBOTrO rpagoCTPOUTENBHONO PasBUTUS ropoaa;

e pa3paboTkn Mep Ans MOBbIWEHUS HAAEXHOCTM CUCTEMbI TennocHabxeHus
ropoaa;

¢ MWHMMMU3ALUN BEPOSTHOCTU BO3HUKHOBEHMSI aBapUiHbIX CUTyauui B CUCTEME
TennocHabXxeHus.

AKTyanuanpoBaHHasa 3feKTPOHHasa MoesNb npefHasHavyeHa NS pelleHns crnegyroLmx
3apav:

e CO3[aHNA  OOLUEropoACKOM  SIIeKTPOHHOW  CXeMbl  CYLLECTBYIOLMX U
NepcrnekTUBHbLIX TEMMOBbIX CeTer, U OOBbEeKTOB CUCTEMbI TEnoCHabXeHUs
ropoga MyHycuHCKa, NpMBSA3aHHbIX K TONMOOCHOBE ropoaa;

e ONTUMM3ALMM CYLLIECTBYIOLLEN CUCTEMbI TennocHabXeHus (onTumMusauus
TMAPaBINYECKUX PEXMMOB, MOLENUPOBaHWE nepepacrnpeneneHns TennoBbIX
Harpy3ok Mexgy WCTOYHMKaMK, onpedenieHve OnTMMarnbHbIX  OUaMeTpos,
NPOEKTUPYEMbBIX W PEKOHCTPYMPYEMbIX TEMMOBbLIX CeTen W TennoceTeBblX
06bEKTOB N T.4.);

* MOAEenMpoBaHnst NepCneKTUBHbIX BapnaHToB pa3BUTUSA CUCTEMBI
TENNOCHAOXEHNA (CTPOUTENBCTBO HOBbLIX WM PEKOHCTPYKLUMS CYLLECTBYHOLLUX
WCTOYHWKOB TEMMOBOW 3JHEprun, nepepacnpeneneHne TenmnoBbIX Harpy3ok

mMexay WCToOYHUMKaMu, ornpeeneHne BO3MOXHOCTUA  NOAKIMHYEeHUA HOBbIX

04423.0M-1CT.003.000
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noTpebutenen TENnoBOW 3HEPrun, onpeaerneHve OnTMMarbHbIX BapuUaHTOB
Ka4YeCTBEHHOr0O W HaOeXHOro obecrneyeHnss TEnnoBOM SHEPrMEN HOBbLIX
notpebutenen n t.4.);

e OnepaTnBHOIO MoaennpoBaHust obecneyeHust TEnnoBown 3Hepruen
noTpebuTenen Npu aBapuiHbIX CUTyaUmUsX;

e OrepaTMBHOIO MOMyYeHUs MHAPOPMALMOHHBLIX BbIOOPOK, CMpPaBOK, OTYETOB MO
cucTeMe B LIENOM MO CUCTEME TennocHabXeHnsa ropoda M No OTAeNbHbIM ee
arnemMeHTam,;

® MOHWUTOPWHI pasBUTUS CXeMbl TensiocHabxeHnsa ropoga MUHYCUHCKa;

e obecrneyeHne exXerogHon akTyanu3auuMm Cxembl TensocHabXeHust ropoga
MuHycuHcka B cootBetcTBUM € D3-190 «O  TennocHabxeHun» u©
MocTtaHoeneHnem MNpaBuTtenbctBa PO Ne 154 ot 22.02.2012 «O TpeboBaHusX K

cxemam TennocHabXeHnsa».

04423.0M-1CT.003.000
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2 AKTYANU3AUMA SJIEKTPOHHOM MOAEMUN CUCTEMbI
TEMNOCHABXEHUA TOPOOA MUHYCUHCKA

B paMKax akTyanun3aunn cxembl TEennocHabXxeHns B 4acTu 3]'IeK'I'p0HHOVI mMoaenn

BbIMOSIHEHbI CriegytoLime paboThbl:

e BblBEPKA W COOTBETCTBYHOLLAS KOPPEKTUPOBKA TPaCCUPOBKM U XapaKTepUCTUK
TENNOBbIX CeTel MO NpeaoCTaBMEHHbIM  OaHHbIM  TennocHabXXaroLwmx

opraHuMsaumi;

e BbIBEPKa N COOTBETCTBYIOLLAS KOPPEKTUPOBKA MOAKIHOYEHHbIX NOTpedbuTenen B
COOTBETCTBMM C NpeaocTaBneHHbIMn 6aszaMmm abOHEHTOB TeNnocHabXaroLLMX

opraHuMsaumi;

e KanubpoBKa SMNEKTPOHHOM MoAenu no (PakTUYeCKUM [LaHHbIM M3 CYTOYHbIX

BEOMOCTEN NCTOYHUKOB TEMNSOBOM SHEPIrnn.

AKTyanuanpoBaHHas 3feKTpoOHHaaA Modenb CUCTEMbl TennocHabxeHust ropoga
MwuHycnHcka obecnedmBaeT BbINONHEHME BCEX TpeboBaHUN, NpeabaABNAeMbIX K 3NEKTPOHHbIM
mMogensam B cootBeTcTBuM C lNoctaHoBneHvem lMpasutensctBa PO Ne 154 ot 22.02.2012 «O

Tpe6OBaHVIFIX K CXemMaM TennocHabxeHus, nop4aaky nx p33p360TKM N yTBEPXKOEHUA»

a) rpadmyeckoe NpeacTaBrieHne 0OBHEKTOB CUCTEMbI TEMMOCHAGKEHUS C NMPUBA3KONA K
Tonorpacnyeckoi OCHOBE MOCENEeHNsl, TOPOACKOrO OKpyra M C MOMHbIM TOMOMOrMYECKUM

onvcaHnem CBA3HOCTU OOBbEKTOB;
6) nacnopTusaumo 06bEKTOB CUCTEMbI TEMNOCHABXEHMS;
B) MAcnopTM3aLMio 1 ONUCaHMEe pacyeTHbIX €AMHNL TEPPUTOPUANbHOMO AENEHNS;

r) rMapaBnNMyYecKknii pacyeT TensnoBbIX ceTen NMobon cTeneHn 3akonbLOBaHHOCTU, B TOM
yucre rmapaBfMYECKNin pacdeT Npu COBMECTHOM paboTe HECKOMbKMX MCTOYHWKOB TEMIIOBOW

QHEPIN Ha €ONHYIO TEMJ1OBYHO CEThb,

D,) mMoaennpoBaHmne BCeEX BUOOB nepeKmoquMVl, OCylleCTBNAEMbIX B TEMJIOBbIX CETAX, B

TOM 4Hucne I'IepeKJ'II'O‘-leHVWI TennoBbIX HArpy3oK Mexxay NCToO4YHNKamMun TensoBomn JHEPIrnu;

e) pacyeT GanaHcoB TennoBomn 3Heprmn no WUCTOYHUKam TensoBom Heprmm 1 no

TeppuTOpManbHOMY MPU3HaKY;

) pacyeT noTepb TENOBOW 3HEPINM Yepe3 U30NSALMIO U C yTeYKaMu TEMNTOHOCUTENS;

04423.0M-1CT.003.000
10



OBOCHOBbIBAIOLUUE MATEPUATIbI K CXEME TEMNNOCHABXEHWA TOPOOA MUHYCUHCKA HA MEPUOA A0 2037 FOMA (AKTYAJTU3ALIUA HA 2025 rOf)
[NABA 3 «3JIEKTPOHHAA MOLENIb CUCTEM TEMNOCHABXEHUS»

3) pacyeT rnokasaTtenen HageXXHOCTU TennocHabXeHus;

N) rpynnoBble W3MEHEHUS XapaKTepUCTUK OOBLEKTOB (y4acTKOB TEenroBbIX CeETEW,
notpebutenen) noO 3afdaHHbIM  KpUTEPUSM C  LENbld  MOLENUPOBAHUS  PasinyHbIX

NnepcneKkTnBHbIX BapnaHTOB CXeM TennocHabxeHus;

K) CpaBHUTENIbHbIE TMbEe30METPUYHECKne Fpa(*)VIKM ana  akrtyanumsauun - aHanmasa

cueHapueB NepcrnekTMBHOro pa3BnTnA Tens1oBbIX ceTen.

B paMKax akTyanun3aunn cxembl TEeNnnocHabXeHns B 4acTu 3]'IeKTp0HHOﬂ mMoaenun

BbIlNMOJIHEHbI criegyrLuimne p360TbIZ

e CO3daHME aKTyanusMpoBaHHOW MoAeNnbHOM 6asbl Mo  CyLIEecTBYHOLEMY

COCTOSIHUIO CUCTEMbI TEMNOCcHabXeHus — «ts_2024»;

e BbIBEPKA N COOTBETCTBYHOLLAA KOPPEKTUPOBKA TPACCUPOBKU U XapaKTepUCTUK
TENMOBbIX CEeTen Mo npeagocrtaBneéHHbiM  OaHHbIM TennocHabXxaroLmx

opraHuMsaumi;

e KanubpoBKa SMNEKTPOHHOM MoAenu no (PakTUYeCKUM [LaHHbIM M3 CYTOYHbIX

BEAOMOCTEN NCTOYHMKOB TEMNSIOBOW SHEPIUU;

e B COOTBETCTBMM C MacTep-nnaHoOM co3gaHue NepcrnekTMBHON MoaenbHon 6asbl

Ha nepuwopg ao 2037 roga — «ts_2037»;

e [poBedeHne ruMapaBriMd4ecknx pacyeTtoB ANA  OUEeHKUM MNepCneKkrnBHOIo

COCTOSIHUSA cUCTEMbI TennocHabxeHus go 2037 roga.

04423.0M-1CT.003.000
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3 ONMUCAHME NPOIrPAMMHOIO KOMITNIEKCA

3.1 O6wme nonoxeHusa

B kayectBe 6a3oBoro nporpammMHOro obecneyeHus Ons peanusaumm  Co3gaHus
ONEKTPOHHOW MOAENU CUCTEMbl TennocHabXeHust ropogda MCnonb30oBarcs nporpaMMHo-
pacyeTHbIn Komnnekc ZULU.

B naHHOM pasgene npeacTaBneHo KpaTkoe onncaHne oyHKUMOHarbHbIX BO3MOXHOCTEN
OCHOBHbIX MoAynen nporpammMmHo-pacHeTHoro komnnekca ZULU, Heobxoaumblx ang
akcnnyaraumm OM:

e cepBep reouHgpopmMaLnoHHon cuctemol Zulu;

® UWHCTpyMeHTanbHasa reonHdgopmaumoHHas cuctema NC Zulu;

e MakeT pacyeToB ceTen TennocHabxeHnsa ZuluThermo;

3.2 Cepeep reomHcopmaumoHHoOn cuctembl Zulu

ZuluServer - cepeep MC Zulu, npegoctaBnsitOWMiA BO3MOXHOCTb COBMECTHON
MHOrononb30BaTeNbCko paboTbl C reofgaHHbIMW B NOKanNbHOW ceTu U rnobanbHOn ceTu
NHTepHeT.

HocTtyn Kk cepBepy ocyuwectensieTcs Yyepes npotokon TCP/IP. Cepsep ZuluServer naet
BO3MOXHOCTb UCKMIOUMTb (PannoBbii OOCTYN KNMEHTa K AaHHbIM Ha cepBepe. KnueHty
HeJoCTynHa MHgopMauns O (PM3NYECKOM XpaHEHUN OAHHBIX Y OTCYTCTBYET BO3MOXHOCTb UX
HEeCaHKLUNOHMPOBAHHOIO U3MEHEHNSI.

Tarke eCTb BO3MOXHOCTb pa3rpaHvymMTb SOCTYN K OAaHHbIM MEXAY Nonb3oBaTensMu.
Cuctema naponen 1 npas NO3BONSAET NPegOCTaBNATb pa3HbiM NOMb30BaTENAM Pa3fnNyHbIe
BO3MOXXHOCTU 1 OrpaHnyeHns 4ns gocTtyna u paboTtbl ¢ JaHHBIMU.

MC Zulu, coxpaHsisi Bce BO3MOXHOCTWN HacTorbHoM Bepcun MMC, nmeeT BCTPOEHHbIN
KnueHT ZuluServer n MOXeT OTKpbIBaTb KapTbl, COW, NPOEKTbl U Apyrne AaHHble Zulu Kak ¢
NoKanbHOW MalUMHbI, Tak U C yaarneHHoro KoMnbloTepa, rae yctaHosneH ZuluServer.

Onsa Toro, 4ytobbl NoAaKNUYNTLCA K cepBepy ZuluServer gocTtaToyHO ykasatb ero |P
agpec, nMbo MMsi KOMMbOTEPa B JfIOKaNbHOW CETU WM XXe UMSA JOMEeHa, ecnu cepsep

pacnonoxeH B cetun MHTepHeT.

04423.0M-CT.003.000
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PucyHok 3.1 - BctpoeHHbin knueHT M'UC Zulu — ZuluServer
3.21 Oco6eHHocTn ZuluServer

Adpecauyusi 0aHHbIX

MC Zulu B cBoen paboTe C gaHHbIMM MCMonb3yeT NyTb K parnam Ccroes, KaprT,
NPOEKTOB M ApYruX, 3TU AaHHble NpeacTaBnsowmM. MNyTb K danny MoXeT ObiTb NoKanbHbIM
™mna «C:\Zulu\Buildings.b00» wunn ceteBbim Buga «\\server\C\Zulu\Buildings.b00». [Ons
AOoCTyna e K AaHHbIM Ha cepBepe, Zulu nonb3yetca agpecom pecypca URL (uniform
resource location) Buga «zulu://server/buildings.zl». lMogobHo TOMy, Kkak Beb-6paysep

ncnonedyeT URL gns goctyna K ctpaHuuam Beb-canta, 'MC Zulu ncnonesyet ceort Tun URL

Onsi agpecaumm K AaHHbIM Ha cepBepe ZuluServer.

HarnosxeHue crioee ¢ pa3HbIx cepeepos
MC Zulu gaeT BO3MOXHOCTb paboTaTb OAHOBPEMEHHO C KapTamu U CMOSIMK C pasHbIX

CEepBEPOB W HaKNaablBaTb B OHOM KapTe Crou C foKanbHOW MalluvHbl U Criou ¢ cepBepa apyr

Ha apyra B NpoOun3BOJIbHOM MopdakKe.

04423.0M-CT.003.000
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Hanpumep, Ha kapTy MECTHOCTV B BUAE CIOEB, 3arpyXeHHbIX C yAaneHHoro cepeepa
(nonyctum, u3 VIHTepHeTa) MOXHO HanoXWTb MraH MNPeanpusTUs C cepBepa OaHHOro
NPeanpUaTUs, a NoBepx PacronoXnUTb CXEMY MHXEHEPHbBIX KOMMYHUKALIMIA, PACNONOXEHHYIO

Ha KITMEeHTCKON MaLLUVHe.

MHozononb30eamenbckoe pedakmuposaHue
ZuluServer gaet BO3MOXHOCTb OAHOBPEMEHHOrO pedaKkTUPOBaHMS OOHUX U TEX XKe
rpadyecknx U TabnU4HbIX AaHHbIX HEeCKONbKMMW norb3oBaTensmu. Mpu 3Tom BegeTcs

HEe3aBMCUMbIN ON1s KaKOQ0ro nonb3oBaTens XypHan oTkaTa.

Aemomamuyeckoe o6HoeeHue Kapmbl
ﬂpm M3MeHeHnMn AaHHbIX OOHUM W3 KIMEeHTOB, CepBep onoBellaeT BCeX KIMEHTOB,
Nonb3yrLWNXCA B AAHHBbIA MOMEHT 3TUMM AaHHbIMW, YTO npmeBognT K aBTOMaTU4E€CKOMY

OOHOBMEHMIO AaHHbIX HA KapTe.

IMy6nukayus 0aHHbIX

ZuluServer cnnaHMpoBaH Tak, 4YTOObl OaTb BO3MOXHOCTb ObLICTPO W MPOCTO
onybnukoBaTb AaHHble, CO3AaHHble C MOMOLLBLO HacTornbHor Bepcun MTIC Zulu. dunsmnyeckmin
dopmaTt OaHHbIX NpU 3TOM He MeHsieTcs. [JOCTaTOYHO C MOMOLLBH YTUMUTBLI NOATOTOBKM
AaHHbIX UM BPYYHYD HacTpouUTb CCbIIKM Ans cepBepa ZuluServer N AaHHble CTaHOBATCA
AocTynHbiMu B ceTu. NogobHo Beb-cepBepy, cepeep Zulu No 3anpocy C KMMEHTCKOro mecTa

HY>XHOro pecypca npegoctaBnT aHHbIe, CONOCTaBN1EHHbIE C 3TUM PECYPCOM.

AdMuHucmpupoeaHue OaHHbIX

ZuluServer npegocTaBnseT BO3MOXHOCTb pasrpaHUYmTb AOCTYN K AaHHbIM U Ha3HauUTb
pasnuyHble MpaBuna W npaea goctyna K HUM. MOXHO NpenocTaBUTb Kak aHOHWMHBIVA
AOCTYNa K OaHHbIM ONS LWMPOKOM NYyOnMKM, Tak M OrpaHUMuYUTb €ero Ans y3Koro Kkpyra
nonb3oBaTernie, onpedenuB ONs KaXOoro M3 HWX Kakue onepaumn € AaHHbIMU  emy

paspeLLEHbI.

Web-cnyx6b1 WMS u WFS
ZuluServer no3sondeT paboTtaTb C 4aHHbIMK cepBepa no cneumdpukaumam WMS 1.1.1,
WMS 1.3.0 (Web Map Service) n WFS 1.0.0 (Web Feature Service) paspabotaHHbimn OGC

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

Web-cnyxba WMS nossondet otobpaxaTb CNov U KapTbl CepBepa Ha KrueHTax,
nogaepxveatowmx cneumdpukaummn WMS, B vactHoctn, Zulu, Google Earth, Google Api,
Open Layers, Yandex Map, Maplnfo, ArcGIS v gp.

Web-cnyxba WFS obecneumBaeT 4OCTYN K BEKTOPHON U CEMaHTUYEeCKoN MHpopmMaumm

cepBepa Ans KNMEHTOB, NOAAEPXUBAILLMX AaHHYIO crieLmduKaLmio.

lMpocmpaHcmeeHHbIU hunibmp K OaHHbIM

MpaBa gocTyna K cepBepHbIM AaHHLIM Ansi NONb30BaTeNsa Unm rpynnbl Nofb3oBaTenen
MOXXHO OrpaHMYnTb 06NacTbio, 3a4aHHOM NPOCTBLIM MUITM COCTaBHbLIM MOSTUTOHOM.

Ecnu BBEOeHO Takoe orpaHu4yeHue, TO Monb3oBaTenb CMOXET OoTobpaxaTb Cnou u

ornepupoBaTb AaHHbIMU TOJIBKO B npeaenax yKa3aHHOIZ obnactu.

Aemopu3sayusi Windows
Mpu coegnHeHumn ¢ ZuluServer BO3MOXHO MCMNOb30BaTh yd4eTHble cBegeHnsa Windows
Ons aBTopM3auMM Nnornb3oBaTens Ha cepBepe, Kak 3To genaet, Hanpumep, Microsoft SQL

Server. [Nonb3oBaTtento He HY>KHO NOCTOAHHO BBOAUTb JTOrMH U Napornb.

3.3 MHcTpymeHTanbHaa reomHgpopmaumoHHaa cucrema N’MC Zulu

MC Zulu - WHCTpyMeHTanbHas TreouHgopMaUnMoHHas cucTema Ans  Co3faHus
SMEKTPOHHBIX KapT, MNMAHOB W CXEeM, MHAOPMALMOHHO-CMIPABOYHLIX CUCTEM, BKIHOYas

mMoaennposaHne NHXXeHEePHbIX KOMMyHMKaLlMM N TPAHCMOPTHbIX CUCTEM.

leonHdopmaumoHHaa cuctema Zulu npegHasHavyeHa pgans paspabotkm [TUC
NPUNOXeHN, Tpebyowmnx BU3yanu3aumm MPOCTPAHCTBEHHbLIX [AaHHbIX B BEKTOPHOM MU

pacTpoBoOM BUAE, aHalnM3a 1x Tornosormm n nx ceA3n ¢ CeMaHTn4eCkKnMmMin 6a3zaMu gaHHbIX.

C nomowpo Zulu MOXHO coO30aBaTb BCEBO3MOXHblE KapTbl B reorpadouyeckmx
NPOEKUMSIX, UNN NIaH-CXEMbI, BKIHOYAsA KapTbl U CXEMbI MHXEHEPHbIX CETEN C NOAOEPKKON UX
Tononormn, paboTtatb C OOMbWMM KONMMYECTBOM pPacTpoB, MPOBOAUTL COBMECTHbIN
CEMaHTUYECKUIN N NPOCTPAHCTBEHHbIN aHanM3 rpadpuyecknx 1 TabnmyHbIX AaHHbIX, CO34aBaTh

pa3nnyHble TeMaTn4eCkme KapTbl, OCYLLECTBIATb 3KCNOPT U UMNOPT AaHHbIX.

MC Zulu nossonsetr MMNOpPTMPOBaTb [AaHHble M3 Takux nporpamm kak Maplinfo,

04423.0M-CT.003.000
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AutoCAD Release 12, ArcView. B pesynbtate nmnopta OyayT noslydeHbl BEKTOPHbIE Crou C
roToBbIMM OBBbEKTaMM, NPU 3TOM BCE XapaKTEPUCTUKWU, TakMe Kak Maclutab, useT u npoudve
OyaoyT coxpaHeHbl. Ecnin Kk obbektam B 0bmMeHHOM chopmaTte Obina npukpenneHa 6Gasa

AaHHbIX, TO OHa TakK e uMmnopTupyetca B Zulu.

Momumo mmnopTa Zulu MMeeT BO3MOXHOCTb 3KCMopTa rpadyecknx OaHHbIX B Takue
nporpammbl kak Maplnfo, AutoCAD Release 12 n ArcView. QKCNopT CeMaHTUYECKMX OaHHbIX
BO3MOXEH B 3MNeKTpoHHyto Tabnuuy Microsoft Excel unun ctpanuuy HTML. B cucteme Zulu
Takke MoryT 6e3 npeobpas3oBaHWsi UCMONb30BATbLCA OMMCcaTenu PacTpoBbiX OOBLEKTOB B

dopmatax Maplnfo n OziExplorer.

eovHpopmaumoHHasa cuctema Zulu no BHeLWHeMy BuAy BeCbMa MoxoXa Ha LUMPOKO
pacnpocTpaHeHHble npoaykTel cemenctBa Microsoft Office n umeet cxoxee obopynosaHue

MEHIO 1 NaHenemn MHCTPYMEHTOB.

3.31 BoamoxHoctu NMcC Zulu

Cuctema obnagaeT LWMPOKMMM BO3MOXHOCTAMMU:

e CO3gaBaTb KapTbl MECTHOCTM B PasnnyHbIX reorpadouyecknx CUCTeMax KoopauHaT m
KapTorpadmyeckmx Npoekumsix, otobpakaTb BEKTOpHble rpadmyeckne AaHHble CO
crnaxxnBaHnem n 6e3 crnaxvBaHus;

e ocywecTBnAaTb 06paboTKy pacTpoBblx M3obpaxeHun copmatos BMP, TIFF, PCX,
JPG, GIF, PNG npu nomoLLm BCTPOEHHOrO rpachmMyeckoro peaakropa;

e MONb30BaTbCA AaHHBLIMU C CEPBEPOB, Noaaepxumearowmx cneundmkaumo WMS (Web
Map Service);

e C MNOMOLLBI CO3aaBaEMbIX BEKTOPHbIX CITOEB C COOCTBEHHbIM BGMHapHBLIM hopMaTomMm,
obecneunBaloLLMM  BbICOKYHD CKOPOCTb  paboTbl, BEKTOpM30BaTb pPacTPOBblE
n3obpaxeHus;

e MpV BEKTOpM3aUMW WUCMOMb30BaTb Kak MPUMUTUBHbIE OOBLEKTHI (CMMBOJIbHBIE,
TEKCTOBble, JMHENHble, MMOWaaHble) Tak M TUNOBble OOBLEKTbl, ONUCbIBaeMble
CaMOCTOATENbHO B CTPYKTYpE Crosi;

e paboTaTb C CEeMaHTMYECKUMM AaHHbIMW, MOAKMYAEMbIMUA K CrOK M3 BHELUHUX
ncrovHukos BDE, ODBC nnu ADO 4epe3s onucatenu 6a3 AaHHbIX (nonyyvatb JaHHbIe
MOXHO 13 Tabnuy, Paradox, dBase, FoxPro; Microsoft Access; Microsoft SQL Server;
ORACLE v gpyrux ncrouxdmkos ODBC unu ADO);
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e BbINOSHSATL 3aNpPOCkl K 6asam JaHHbIX C OTOBpaKeHNeM pe3ynbTaToB Ha KapTe (MoucK
onpeneneHHon MHAopMaL MK, HaxXoXaeHne CyMMbl, MakCUMasibHOro, MUHUManbHOro
3Ha4yeHus, N T.4.);

e BbIMOSHATL MPOCTPAHCTBEHHbIE 3aMpPoChbl MO OObEKTaM KapTbl B COOTBETCTBUWU CO
cneundukaumammn OGC;

e co3gaBaTb MoAenb pernbeda MeCTHOCTM U CTPOUTb Ha ee OCHOBE W3ONMHUK, 30HbI
3aTonneHunst Npocunun 1 pacTpbl penbeda, paccunTbiBaTb Nowaan 1 obbemsl;

e OKCMOPTMPOBAaTb [AaHHble U3 cemaHTudeckon 6asbl MM pesynbTaTbl 3anpoca B
anekTpoHHyto Tabnuuy Microsoft Excel nnu ctpannuy HTML;

e [lporpamMmHO MM NO CEMaHTUYECKUM aHHbIM CO3aBaTb TEMATUYECKNE packpacku, ¢
MOMOLLbIO KOTOPbIX MEHSETCS CTUSb OTOBPaXKeHNs1 OO bEKTOB;

e BbIBOOUTb Arsi BCEX OOBbEKTOB Cros HaganuMcu unm Gupkn, TEKCT HaaMUCK MOXET Kak
BpaTbCcs N3 cemaHTUYeckon Basbl AaHHbIX, Tak U NepeonpeaensiTbCa NPOrpaMMHo;

e oTObOpaxaTb  0b6bekTbl crnos B dopmate  nceBgo-3D mo3BonsioLEM
BM3YyanumanpoBaTbCA OTHOCUTESbHbIE BbICOTbI OO BEKTOB (Hanpumep, BbICOTbI 30aHWUN);

e co3gaBaTb M uMcCnonb3oBaTb OMBNMOTEKY rpauyecknx 3fEMEHTOB CUCTEM
TENNOCHABXEHMSA U PEXMMOB UX (DYHKLIMOHNPOBAHUS;

e Co3faBaTb pacyeTHble CXeMbl WHXEHEPHbIX KOMMYHUKaUWA C aBTOMAaTUYECKUM
dopMUPOBaHNEM TOMOSOMMU CETU Y COOTBETCTBYHIOLLMX 6a3 AaHHbIX;

® UN3MEHSTb TOMOSOMNIO CETEN U PEXNMbI PaboThl €€ 9NeMEHTOB;

e peluaTb TOMoforMyeckme 3agadm (M3MeHeHne COCTOSIHMS OOBLEKTOB (MepeKrYeHunst),
MOUCK OTKIMOYaoLWMX YCTPOMUCTB, MOUCK KpaTyaumx MyTen, MOUCK CBS3aHHbIX
06BEKTOB, MOUCK KoneL);

e ONnsa ObICTPOro nepemMeLLeHNss B Hy)XHOe MeCTO KapTbl yCTaHaBnMBaTb 3aKnagku
(3aknagka Ha TOYKY Ha MECTHOCTU C ornpefeneHHbIM MaclTaboMm oTobpaxeHus u
3aKknagka Ha onpegeneHHbin obbekT crnos (BecbMa yaobHO, ecnu obObekT -
OBWKYLLMICA NO KapTe));

e C TMOMOLWbBK MNPOEKTOB pacKpblBaTb CTPYKTYpy TOr0 WM  MHOro 06bekTa,
N300paXKeHHOro Ha KapTe CXeMaTU4YHO;

e Cco37aBaTb MakeTbl NeyaTwy;

e uMnopTupoBaTb rpadmnyeckune gaHHole n3 Mapinfo (MIF/MID),AutoCAD Release 12
(DXF) n ArcView (SHP);

e 9KcnopTtuposaTtb rpauyeckne aaHHble B Mapinfo (MIF/MID), AutoCAD Release 12

(DXF), ArcView (SHP) n Windows Bimmap (BMP);
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e co3gaBaTb Makpochkl Ha a3blkax VB Script nnu Java Script;
e OCYLLECTBMATb MPOrPaMMHbIA OOCTYN K AaHHbIM 4epe3 OOBbeKTHyt Mogenb Ans
HanucaHmnsi COBCTBEHHbIX KOHBEPTEPOB;

e Co3gaBaTb COBCTBEHHbIE NPUNOXXeHu, pa60TaPOLLI,VIe noa yrnpaeneHnem Zulu.

3.3.1.1 Oprannsaumsa rpacomyeckKux gaHHbIX

padhmyeckme pOaHHble OpraHM3oBaHbl MOCMOMHO. Cnon  sBNAeTCs  OCHOBHOM
WH(OpMaUMOHHON eanHuLen cuctembl. Kaxabli 0BbeKT Crnosi uMeeT  yHUKanbHbIN

noeHtndukatop (ID nnm «knoyy). MNMogaepxmBaemble TUMbI CIIOEB:

e BEKTOpPHblE Crow;
e pacTpoBble Crnowu;

e Cnowu penbeqa;

e cnon WMS (Web Map Service).

BekmopHsble criou

BekTopHble Criov MMeloT COBCTBEHHBI BUHApHbIA hopMaT AaHHbIX, YTO obecrneymBaeT
BbICOKYHO CKOPOCTb pPaboTbl rpaduyeckux U TOMOMOrMYecknx anroputmoB. MmeeTcs
BO3MOXHOCTb NMPOrpaMMHOro JOCTyna K AaHHbIM Yepe3 00bekTHy Modernb Ans HanucaHus

COBCTBEHHbIX KOHBEPTEPOB.

O6BbeKTbI BEKTOPHOTO CNOst AENATCHA HA NPOCTbIe (MPUMUTUBBI) U TUMOBbIE

(knaccmdunuMpoBaHHbIE OOBLEKTHI).

MpUMUTUBBLI MOTYT BbITb:

TOYe4Hble (I'IVIKTOI'paMMbI nnn «CVIMBOJ'IbI)));

TEKCTOBbIE;

NMHENHbIE (TUHUW, NONUINNHUW);

nroLagHble (KOHTYPbI, MONUKOHTYPbI).

TunoBble 06OBLEKTbI OnNUCbIBalOTCA B OMBNMoTeke TUNOB 00bekToB. Kaxabi Tun
onncbiBaeT NMOLWAAHON, NIMHENHBIN UM CUMBOSbHBIA TUMOBOW rpadonyeckuin o6bekT, umeeT
nosnb3oBaTenbCKoe HasBaHWe U MOXET OblTb CBA3aH C COBCTBEHHOW cemaHTudeckon Bason

AaHHbIX.
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Kaxagbim TN obbekta MOXET WMETb HECKOMNbKO PEXMMOB, KOTOpblE UMEKT
nosfb3oBaTeNnbCKOe HasBaHWe, W 3adalnT pasfnuuyHble cnocobbl OTOGpakeHus AaHHOro

TMNOBOro O6bEKTA.
TunoBble 06LEKTLI MOTYT ObIThb:

e TO4Ye4Hble (MMKTorpaMMbl UMM KCUMBOIbI);
e JIMHENHbIE (MUHUW, NONUIUHUN);

e MrowagHble (KOHTYpbI, MONUKOHTYPbI).

ATPUOYTVBHbIE UMM CEeMaHTUYECKME AaHHble BEKTOPHOIO Crosi XPaHATCA BO BHELLHEM
MCTOYHUKE AaHHbIX M NOAKIOYaTCS K CIOK Yepes COBCTBEHHbIN onucaTenb 6a3bl AaHHbIX. K
OZIHOMY CIIOK MOXET ObITb MNOAKMHOYEHO MONEPEMEHHO NMPOM3BOIBHOE YMCIO CEMAHTUYECKUX
6a3 gaHHbIX. MPUMUTVBBLI NONb3YHTCA OOLLE CeMaHTUYeckon Gasol AaHHbIX, TUMOBbIE
06BbEeKTbl - COBCTBEHHON AN KaXXOoro Tuna (0Hako AN pasHbIX TUMOB MOXHO MOAKIOYUTb

OOHY M Ty xe 6asy).

Pacmpoeble cJsiou

PactpoBbiM crioem MoXeT ObiTb NGO OTAENbHbIM PacTpPoBbIN OOBLEKT, NMOO rpynna
pacTpoBbIx 06bEKTOB. PacTpoBas rpynna MOXeT cofepkaTb NPON3BOSIbHOE YMCIIO PacTpPOBbIX
OOBEKTOB UMW BMOXEHHbIX PacTpoBbIX rpynn. YMCno pacTpoB B Croe OrpaHUYeHo NuLlb

[IMCKOBbIM NPOCTPaHCTBOM (Zulu CnpaBnsieTcsl C NnosiemM 13 HECKOSbKMX ThICSY pacTpoB).

Mopnepxuneaemble dopmathl pactpos - BMP, TIFF, PCX, JPEG, GIF, PNG.

3.3.1.2 Pabora c cucremamm kKoopavHaT M KaprtorpacduyecKumm

NPOoEeKuUAMM

padmyeckme [OaHHble MOryT XPaHWUTbCA B PasfUYHbIX CUCTEMaxX KoopauHaT U

oTobpaxaTbCs B PasnmyHbIX NPOEKUMSX TPEXMEPHON MOBEPXHOCTN 3eMIN Ha NITOCKOCTb.

Cuctema npegnaraet Habop npedonpedeneHHbix cuctem koopauHat. Kpome Toro,
nonb3oBaTenb MOXET 3a[aTb CBOK CUMCTEMY KOOPAMHAT C UHAMBUAYanbHLIMU NapaMeTpamm

Onsi nogaep>XMBaeMbiX CUCTEMOW NPOEKLNIA.

B yacTHoCTW, 3Ta BO3MOXHOCTb MO3BOSIAT, Npn WM3BECTHbIX MNapamMeTpax (KJ'IPO‘-IaX

nepexona), NPMBA3bIBAThL AaHHble, XpaHALLMECS B MECTHOM CUCTeMe KOOPAMHAT, K OHON 13
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rnobGarnbHbIX CUCTEM KoopAuHar.

[laHHble MOXXHO NepenpoeLMpoBaTh U3 O4HOW CUCTEMbI KOOPAVHAT B PYryHO.
3.3.1.3 OpraHum3auma CeMaHTUYECKNX BaHHbIX

CemaHTM4Yeckne AaHHble NOOKMNI0YaloTCs K CIOK M3 BHELIHMX McTtodHukoB Borland
Database Engine (BDE), Open Database Connectivity (ODBC) mnnn ActiveX Data Objects

(ADQ) yepes onucarenu 6a3 faHHbIX.
Mony4yaTb AaHHbIE MOXHO M3:

e Tabnwuy Paradox, dBase, FoxPro;

¢ Microsoft Access;

¢ Microsoft SQL Server;

e ORACLE;

e apyrne nctovHnkm ODBC mnnn ADO.

Umnopm/3kcnopm OaHHbIX
Bo3mokeH MMNopT/akenopT AaHHbIX B crneaytoume opmarthbl:

¢ Maplinfo MIF/MID;

e AutoCAD DXF;

¢ Shape SHP;

e 3kcnopt KapTbl (Windows Bitmap (BMP));

e JKcnopT ceMaHTnyecknx aaHHblx (Microsoft Excel, HTML, TekcToBbI dhopmar).
3.3.1.4 MpencraBneHme paHHbIX HA KapTe

Kapta moxeT cogepaTb NPOU3BOSIbHOE YMCMO rpaduyeckmx CroeB - OOHU U Te Xe
rpaguyeckne crnov MoryT ObiTb MOMELLEHbl B pa3Hble KapTbl C pasHbiMM HACTpOMKaMu
oTobparkeHund. Kapta umeeT BO3MOXHOCTb 3adaHusi NONb30BaTENbCKOro MMEHN, LuBeTa oHa

N MacLuTabHOM CEeTKM.

[laHHble, XpaHSALMXCA B pasHbIX CUCTEMAaX KOOPAMHAT, MOXHO OTOOpaxaTb Ha OAHOM
KapTe, B OOHOM U3 KapTorpadmyeckmx npoekumn. MNMpu aTomM nepecyeT KoopauHat (ecrv oH

TpebyeTcs) U3 ogHOro AaTyma B APYro M M3 O4HOM NPOEeKUMU B ApYryto Npou3BoamuTcs npu
04423.0M-CT.003.000
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oTobpaxeHuu "Ha nety".

an/IMI/ITI/IBbI MOryT UMEeTb MHamBuayarbHble CTUIN 0To6pa>|<eH|/|;| (LI,BeT, CTUInb, TONLWMHa
NNHWA; UBET N CTUMb 3anuBKY; NMUKTOrpaMma, d)opmaT TeKCTa). TvnoBble 06bEKTbI MMET
CTUInb B 3aBUCUMOCTU OT pexnma (COCTOFIHVIFI), KOTOprVI onpeaendeTca B GubnuoTekn TMNoB
obbekToB cnosi. CTunb NPMMUTUBOB MOXET Nnepeonpenendrb KapTOVI - ana scex npyummnTnBOB

MOXXHO NpuHyaOUTENbHO 3adaTb OAUH CTUSb.

Ctnnb OBBHLEKTOB MOXHO MEHSITb C MOMOLLBLIO TeMaTU4eCKnx pacKpacoK. I'IpM 3TOM

pacKkpacKka MOXeT ObITb CO34aHa N0 CEMaHTUYECKMM AaHHBLIM UMK nporpamMmHo.

EcTb BO3MOXHOCTb BbIBOAUTL ASI1 BCEX ODBLEKTOB Crosi HagnmMcun unm ompku. Tekct
HaanMcKM MOXeT BpaTbCA U3 ceMaHTMyYeckon 6a3bl JaHHbIX. TEeKCT Hagnucu Takke MOXeT
nepeonpenensaTbcs nNporpaMmmMHO. BUpkM reHepupyltoTca aBTOMaTUYeCKW, HO MOTyT MOTOM

pacCTaBnATbCA NOfb30BATENIEM B HY)XKHOE pacrnorioXXeHne 1 B HY)KHOVI opuneHTauunn.

Ons 6bICTpOI'O nepemMelleHna B Hy>kKHoOe MeCTO KapTbl MOXXHO YCTaHaBIiMBaTb 3aKnaaku.

3aknagka Ha TOYKY Ha MECTHOCTU C onpeaesieHHbIM mMacLitabom OTO6pa)KeHVIFI.

KapTy MOXXHO ne4artaTtb C passiMyHbiMK OonunamMn (Ha ofHon CTpaHuue nnn HecCKosrbKnx
CTpaHuuax, B 3agaHHOM MacwTabe nnm BnNucaB B 3adaHHble FGGGpVITbI, Ha CTpaHuuax Ond

nocneayLLen CKNenkn n 1.4.).

3.3.1.5 Opranunsaums Kapr

MmeeTca BO3MOXHOCTb YOOOHO oOpraHuM3oBaTb KapTbl, O6beAMHEHHble obLuen
TemaTnkon. COBOKYNHOCTb KapT, 06 beaNHEHHbIX OBLLMM NOMb30BaTENBCKUM UMEHEM U, ECNN
TpebyeTcsi, HABOPOM MepapXMYECKUX CBA3EN Mexay S3TUMK KapTamu, NpeacTtaBnsieT cobown

NPOEKT.

B pamkax npoekrta KapTbl MOXHO CBS3blBaTb MeXay cobov C MOMOLLBKO MMMNEepPCChISIOK.
'Mnepccobinka onpegenseTca OT obbekta B OOHOM KapTe K APYroM KapTe C yKasaHuem

MEeCTOpacnosioXeH1s n maclutaba.

3.3.1.6 PepakTupoBaHue o6beKkToB

NS pefakTMpoBaHUs U BBOAa OOLEKTOB NPeayCMOTPEHbI:
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e BO3MOXHOCTM BBOAA N peaaKTUpPOBaHMS:
— BBOZ C 9KpaHa MbILLKOW
— BBOA MO KOOpAMHAaTaM C KnasuaTypbl
— TpaccupoBKa SIMHWUIA
— aBTO3aMblKaHNE KOHTYpPOB
— Bblpe3ka/konupoBaHue/BCTaBka - ybnmpoBaHme
— MoBOPOT OObeEKTA.
e onepaunn oTMeHbl/Bo3BpaTa aevicteus (Undo / Redo).
e pefaKkTUpOBaHMe rpynnbl OO HLEKTOB:
— yAarneHue - nepemMeLLeHue;
— aybnupoBaHue;
— MOBOPOT - Bblpe3ka/konupoBaHue/BCcTaBka.
e pefaKTUpOBaHWE 3rIEMEHTOB OOBbEKTa:
— nepemeLlleHve/yaaneHne/BcTaBka y3nos;
— nepemeLlenHne/yganeHune pebep;
— pa3bueHne ydactka CMBOSIbHBIM OO BEKTOM.

e TpaHcdopMaums.

3.3.1.7 BekTopHbie oBeprieMHble onepaumm

OBepneii - onepauvst HaNoXeHUs Opyr Ha Apyra AByX Unv Gornee croes, B peaynbraTte
KoTopo  oOpa3yeTcss  OAMH  MPOM3BOAHbLIA  CIOW,  codepXaliuidi  KOMMO3ULIMIO
NPOCTPAHCTBEHHBIX OGBEKTOB MCXOAHbLIX CMOEB, TOMOMOMI 3TOW KOMMO3UUMKM U aTpubyThl,

apVIdJMeTVI‘-IeCKVI UInn norn4eckn npon3BoHble ot 3HaJYeHun anVI6yTOB NCXOOHbIX OOBHEKTOB.
I'Io,quepmMBaroTcsl crnegyrLline BeKTOpHblIe OBepnePlele onepaunu:

e 0b6beanHeHve 06bekToB € HacnegosaHuem ID (yHUKanbHOro naeHtTudukaTopa);
e pasbeauHeHne O0BLEKTOB;

e pasgeneHne ogHoro obbekTa rpynnon OOHLEKTOB;

e Bblpe3ka 13 ogHoro ob6bekTa 0bnacTu rpynnbl OOBHLEKTOB;

e OTpesaHve obbekTa BHe 06nacTu rpynnbl Apyrnx OObEKTOB;

® y3ril0BaHue;

e OydepHble 30HbI;
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e MOCTPOEHME KOHTYPOB MO CETW.

3.3.1.8 KoppexkTtupoBka pacrTpos

B cucteme peanusoBaHa KOPPEKTUPOBKA pacTpoBbiXx halnoB, coaepalimx
CKaHMPOBAHHYI0 C MIaHLWETOB TOMOOCHOBY. KOPPEKTUPOBKA WCKAXKEHWIA CKaHMpPOBaHUS
NPOM3BOAMUTCS MO TOYKaM pacTpa, KOOPAMHATHI KOTOPbIX M3BECTHbI. Kak MUHUMYM [OMKHbI
ObITb U3BECTHbI YETbIPE TOYKM, ONpeaenstoLLme Yribl NnaHweTa.

Mpoueaypa KOPPEKTUPOBKM CO3AaeT HOBbIN pacTp, YrMbl KOTOPOro COBMaAaloT C yriamm

nnaHweTa, T.e. NpoLeaypa KOPPEKTMPOBKM 0Ope3aeT OTCKaHMPOBaHHbIE, HO NIULLHKE, NOss.

3.3.1.9 MopgenupoBaHue ceTeM M ToNosiorMYecKue 3sagaum Ha ceTax

Hapsgy ¢ obbiuHbiM ana TUC pasgeneHMeM OOBLEKTOB Ha KOHTYpbl, NOMaHble,
KOMOWHUPOBaHHbIE KOHTYPbI, KOMOUHUPOBaHHbIE NOMaHble, Zulu MNoAAepPKMBaET NUHEHO-

Y3/10BYHO TOMOJ10rMK0, 4YTO NO3BOSIAET MOAENNPOBATb NHXEHEPHbIE CETU.

Hapsgy ¢ 06biuHbIM gns TNC pasgeneHeM 06beKTOB Ha KOHTYPbI, FIOMaHble, CUMBOSb,
Zulu nopaepXvBaeT NIMHENHO-Y3MOBYHD  TOMOSIOMMKD, YTO MO3BOMSET  MOAENUPOBaTb
WHXeHepHble 1 apyrve ceTu. Tonornornyeckas ceteBasi MoAenb npeacraBnser cobon rpady
CeTW, y3namu KOTOPOro SIBMSKOTCA TOYeYHble OObeKTbl (KOMoALbl, WMCTOMHWUKW, 3a[BWXKKW,
pPyOUNBHUKW, NepekpecTkn, notpebutenu mn T1.4.), a pebpamu rpada SABMAOTCS JIMHENHbIE

o6bekTbl (kabenu, TpybonpoBoab!, y4aCTKM OPOXHON CETU U T.4.).

TononornyeckMn  pegakTop co3gaeT  MaTemMaTuyecKkylro  Mogenb rpadpa cetu
HernocpeaCcTBEHHO B npouecce BBoAa (pycoBaHusl) rpadudeckon nHgopmaumn. Mcnonbays
MoZesNb CETU MOXHO peLlaTb psg TOMOSOrMYecknx 3agad, NoUcK Kpardanwero nyTu, aHanms
CBSA3HOCTW, aHanuM3 Korewl, aHanu3 OTKYEHUKW, MOUCK OTKIIYalWwmMX YCTPOWUCTB U T.A4.
MOXHO MeHSATb COCTOSAHMSI OOBLEKTOB (NEPEKNoYEeHNst) C nocrneaylowmMm aBToMaTUYECKUM
OBHOBIIEHNEM COCTOSAHMSA BCEW CeTU (Hanpumep, BKITHOYEHUE/BLIKMIOYEHNE  3a0BWDKKN
TpybonpoBoaa) BbINOMHATL MOUCK  OTKIOYAKOLWMX  YCTPOUCTB  (bopMMpoBaHMe Ccrmcka
0OBbEKTOB, MMEKLWMX MNPU3HAK «OTKHYaloLWee YCTPOMCTBO», MpPU OTKIHOYEHUN KOTOPbIX
BblOpaHHbI OOBLEKT Takke NepeBOAUTCS B COCTOSHME «OTKIOYEH»), KpaTyauwmx nyTen
(HaxoauTb KpaT4YanLWMA NyTb MO CEeTU MeXAy BblIGpaHHbIMM y3amMu C y4eTOM HanpasrieHun

y‘-IaCTKOB), CBSI3aHHbIX 0OBLEKTOB (HaXOD,VITCFI MHOXECTBO OOBLEKTOB CEeTU, OOCTUXKUMbIX U3
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Bbl6paHHOF0 y3na cetn, AOCTWKMMOCTb MOXET onpenendarbcA be3 y4eTa HanpaBneHua
y4acCTKOB, C y4eTOM 1 NPOTUB HarnpaBlieHUA y‘-laCTKOB), MCKaTb BCE KOJibLa CETU, B KOTOPbIE

BXOOSAT BCE BblOpaHHLIE 0OBEKTHI.

CeTb BBOAWUTCS KaK COBOKYMHOCTb TUMOBbLIX TOYEYHbIX OOBLEKTOB, COEOMHEHHBIX
TUNOBLIMW  JIMHEWMHbIMA  OObEeKTaMW, MMEILLMMM MPU3HAK  «y4acTok». MHdopmauma o
TOMnonorMM opMUPYETCA aBTOMAaTUYECKM - ECININ «NOTAHYTbY» 3a Y3ern Unu peépo, CBA3aHHbIe
06bekTbl Takke nepemMeltarnTcs. OGbEKTbl CETM MOXHO OTKPENNATb M 3aHOBO MPUKPENNSTb

APYr K APYry OOHUM OBWKEHMEM MbILLKU.

Mogenb cetn Zulu sBNsieTca OCHOBOW Ons pa6OTbI MoAynAa pacyHeToB UHXEHEepPHbIX

ceten ZuluThermo.

34 MHcTpymeHTanbHasa reomHgpopmaumoHHasa cucrema NrMcC Zulu

Mogynb ZuluThermo no3BonsieT co3fgaTb pPacYETHYHO MaTeMaTUYECKyrd Moeflb CeTw,
BbIMOMHWTL  MacnopTu3aumid CeT, W Ha OCHOBE CO30aHHOM Modenu  pewartb
MH(OPMaLUMOHHbIE 3adaun, 3adayn TOMONOMMYECKOro aHanmsa, U BbIMOMHATL pPasfnnyHble

Tennorngpasnnyeckme pacyeThbl.

Pacquy nognexar TYNUKOBblE W KOJbLEBblE TennoBblie CETU, B TOM 4ucne cC
NOoBbICUTEI1bHbIMUA HaCOCHbIMU CTaHUMNAMMU n apoccenvpyromnmm yCTpOI7ICTBaMVI,

paboTatoLLme OT OAHOIO UM HECKOMNBKUX UCTOYHMKOB.

MNporpamma npegycmaTpuBaeT TennormapaBfMyecknuidi pacyeT C npucoeavHeHneMm K
ceTn nHaueBuayanbeHblX TennoBbiX NyHKTOB (UTTT) n ueHTpanbHbIX TennosblX nyHKToB (LITTT)

MO HECKOJIbKUM OEeCATKaMU CXEMHbIX peLueHvu7|, NnpUMEeHAEMbIX Ha TeEPPUTOpPUNnN Poccum.

PacueTt cuctem TennocHabXeHus MOXeT npon3BoAnTbCA C y4ETOM yTEYEK U3 TEnsoBomn
ceTn n cncrtemMm TeI'IJ'IOFIOTDGGJ'IeHVIFI, a Takke TernmoBbiX NoTepb B pr6onposop,ax TEnnoBon

CeTn.

PacyeT TennoBbix noTepb BedeTca nMBO Mo HOopMaTMBHbIM MNoTepsiM, NMbo no

(*)aKTVI‘-IeCKOMy COCTOAHUIO N30S1ALUNN.

PacueTtbl ZuluThermo moryTt paboTtaTb Kak B TECHON MHTErpaummn ¢ reonHdopmMaLoHHON
cuctemon (B Buae moayna pacwmpenns TWIC), Tak n B Buage oTaenbHon 6ubnuoteku

KOMMNOHEHTOB, KOTOPbIE NMO3BONAIOT BbIMOJIHATL pac4eTbl U3 r|p|/|no>|<eHvu7| nonb3oBarteren.

CocTtaB 3apaud:
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MOCTPOEHNEe pac4eTHOW MOAEN TENIOBON CETY;
e MacrnopTn3aumsi OGbLEKTOB CETH;

e Hanago4HbIN pacyeT TEMnnoBoi CeTH;

e MOBEPOYHbLIN pacyeT TEMOBOW CETH;

e KOHCTPYKTOPCKUI pacyeT TEMoBOiA CeTH;

e pacyeT Tpebyemoi TemMnepaTypbl Ha UCTOYHIKE;
e KOMMYTaLMOHHbIE 3aJa4u;

e MOCTPOEHME NbE3OMETPUYECKOTO rpadhvKa;

& pacyeT HOpMaTUBHbIX NOTEPb Ternsia 4Yepe3 N3onAauuto.

3.4.1 MocTpoeHue pac4yeTHOM Moaenu TenJioBoOM ceTm

Mpn pabote B reovHOPMALMOHHOM CUCTEME CETb [OCTaTOYHO MPOCTO U ObICTPO
3aHOCUTCA C MOMOLLBI MbIWKA MNM No KoopauHatam. [pu 3aTom cpasy dopmupyeTcs
pacyeTHasi mogenb. OcTaeTcs NUWb 3afaTb pacyeTHble MapamMeTpbl OOBLEKTOB U HaxaTb

KHOIMKY BbIMNOJIHEHUA pacyeTa.

MaTtemaTuyeckass moaenb CeTu AnA NpoBeAeHVUs TennorapaBruMyeckmx pacyeToB
npeactaBnsaeT coboi rpad, roe Ayramu, COeOVHSIOWMMM  Yanbl, SABMATCA Y4acTKu

TpybGoNpoBOAOB.

YyacTok M3o6pa>|<aeTc;| OAHOW NWHWEN, HO MOXET O3HayaTb HECKOSbKO COCTOSIHUMA,

3aaBaeMbIX Pa3HbIMU pPeEXXMaMW:

Pexant| ——t—— BXIOYEH
Pexana 2 - OTHIDOYeH
Pexaoa3 ———t  omamouen obparrnnt

Pexana 4 OTKIOYEH MOAA0 LM

PucyHok 3.2 - U3o6paxeHne HeCKOSIbKMX COCTOSIHUMA Y4aCcTKOB, 3aiaBaeMbIX Pa3HbIMU peXXMMam

3710 BHellHee npeancraBrneHne CeTun. I'Iepen Ha4varnom pac4yeTa BHELLHee npeacraBneHne

CeTn, B 3aBMCUMOCTUN OT TUMOB N PEXNMOB 3J1IEMEHTOB, COCTaBIMAOLLNX CETb, npeoﬁpasyeTc;l

(koampyeTcsl) BO BHYTpEHHee NpeacTaBrieHne, No KOTOPOMY M MPOBOAWUTCS pacyeT.
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[MpocTbIM y3nom B Mogenu cuutaetcs nobon y3en, YbM CBOMCTBA CheuuanbHO He
OroBopeHbI. pocTon y3en CnyXut TonbKO ANA COeAUHEHUS Yy4acTKOB. Takumu y3rnamu ans
MOAENN ¢BRSOTCS TENNOBblE KaMepbl, OTBETBMEHMSl, CMEeHbl AMaMETPOB, CMeEHa Tuna

NPOKIagkun unn tTmna n3onaumm n 1.4.

Bo BHyTpeHHelt KoAMpoBKe Takue y3nbl NpeBpallalTcs B ABa y3na, oauH B NoJatoLlem
TpyGonpoBsoae, Apyroi B obpaTHOM. B kaxxaoM y3ne MoXXHO 3a4aTh CMUB BOAbI U3 MOAaloLLLEero

n/vinn n3 obpaTHOro TpybonpoBOAOB.

MoTpebuTens TEMNnOBOWM SHEPrMM XapakTepudyeTcs pacyeTHbIMUM Harpy3kamu Ha
CMUCTEMY OTOMSIEHUSI, CUCTEMY BEHTUNALUMM U CUCTEMY ropsidero BOLOCHaOXeHMs 1
pacyeTHbIMM TemnepaTypamMu Ha BXOAe, BbIxode NoTpedbuTens, n pacyeTHON TemnepaTypou

BHYTPEHHErO BO3ayXa.

B ogHonuMHenMHOM npeacTaBnieHuM notpebuternb - 3TO Y3MOBOWM 3fIEMEHT, KOTOPbINA

MOXET ObITb CBSI3aH TONLKO C OAHMM Y4acCTKOM.

BHyTpeHHsss KoauMpoBka nOTpPebuTens CyweCTBEHHO 3aBUCUT OT €ro CXembl
npucoeguHeHns K TennoBonM ceTn. Cxembl MoryT OblTb 3neBaTOpHble, C HACOCHbLIM
CMELLEHMEM, C HE3ABMCUMbIM NMPUCOEANHEHNEM, C OTKPbITLIM UMK 3aKpbITbIM OTOOPOM BOAbI
Ha BC, c perynaropamu TemnepaTypbl, OTONMEHMS, pacxoga v T.4. Ha AaHHbIA MOMEHT B

pacnopskeHuun nornb3oBarerns 47 cxeM npucoeanHeHnst notpeburtenen.

Ecnn B 30aHUN HECKOMBKO y3n10B BBOAA, TO o6bekToM «I'IOTpe6VITeJ'Ib)) MO>XHO onucaTb
Kaxgbin BBOA. B TOXE BpemMsA Kak OAunH I'IOTpe6VITeJ'Ib MOXHO onucaTtb Lesbli KBapTtan unu

3aBof, 3aaB Ans Takoro notpeburtens 0606LLEeHHbIE TENNOBbIE HArPy3Ku.

O6006LWeHHbIN  noTpebuTenb - 3TO Yy3ern, Ha KOTOPOM Harpyska 3ajaetca Iivbo

I'IOTpe6J'IF|eMbIM pacxoaom, nnéo pacxoa o6ycnoaneH 3afjaHHbIM COMNpoTUBIIEHNEM Y3ra.

Takon o6bekT yaobHO Mcnonb3oBaTb, KOrga BO3HWKAET HeobXoOAMMOCTb paccyuTaTb
rMapaBnuky cetu ©6e3 uHdopMauum O TEMNMOBbIX Harpy3kax W KOHKPETHbIX CXemax
npucoeguHeHnsa notpedbuTtenen K TennoBon ceTn. Hanpumep, npu pacyete MarnctpanbHbIX
ceTen nHdopMaumm o KBapTarbHbIX CETAX MOXET He ObITb, a AN OUEHKM NOTepb Hamnopa B
MarucTpansax [OOoCTaToOMHO 3ajaTb O0006LieHHble pacxofbl B TOYMKaX MPUCOEAVHEHUS

KBapTarioB K MaFVICTpaJ'IbHOVI CeTn.

B ogHonuHerHom n3obpaxkeHun He TpebyeTca noakntoyaTtb 0606LLEeHHbIM NoTpeduTenb
Ha OTAENbHOM OTBOASLLEM y4yacTKe, Kak B Cryyae MpocTtoro notpeburtens. To ecTb B 3TOT

y3er MOXeT BXOAUTb U/MNK BbIXOAUTb Nito60e KONMMYeCTBO Yy4acTKOB. OTO NO3BOMsET ObICTPO U
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yD,O6HO, C MMHMMaAlbHbIM KONTM4ECTBOM UCXOOHbLIX OaHHbIX.

|
O —

MUCTOYHMK O6o6WeHHbIe NoTpesuTenu

PucyHok 3.3 - O606LeHHbIM NoTpebuTenb

LTI - ato y3en [OMNOMHUTENBHOrO pPerynnupoBaHWs W pacnpeneneHus TennoBon
9Heprn. Hanuume Takoro ysna nogpasymMeBaeT, YTO 3a HUM HaxOAUTCA TYNUKOBasi CeTb, C
nHameuayansHeiMy notpedutenamn. B LITTT MoxeT BXOAUTb TOMbKO OAUH YYaCTOK U TOSbKO
OOVH Y4aCTOK MOXeT BbIXoanTb. MpuyemM BXogsALmMIA y4acTOK AET CO CTOPOHbI MarucTpanu, a
BbIXOOSALLMI Y4aCTOK BedeT K KOHeYHbIM notpebutensm. BHyTpeHHss koguposka LTI
3aBMCUT OT €ro CXembl MpUCOeaMHEHUA K TEMroBOM CeTU. ITO MOXET ObITb rpynnoBoOw
anesaTop, rpPynnoBON HAaCcOC CMELLEHWS, HE3aBMCMMOE MOLKIIOYEHNE rpynnbl NoTpebuTtenen,
Gonnepbl Ha MBC n 1.40. Ha paHHbIM MOMEHT B pacnopsbkeHun nonb3oBaTtens 39 cxem

npucoeanHeHuna LITT.

Maructpane

1

1
O—1—>——0

3

1
O——0—2+—0

PucyHok 3.4 - LT

[Mepemblyka MNO3BONSAET CMOLENMPOBATb Y4aCTOK, COEOUHSIIOWMA noJatolwmn  u
obpaTHbI TpyGonpoBoabl. B aTOT y3en MoxeT BXOAUTb W/Mnn BbIXOAUTb ftoboe KONMYeCcTBO

Yy4aCTKOB.
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PucyHok 3.5 — lNMepembliyka

Tak kak nepemblyka B OOHONMMHEMHOM W300paXKeHWU npeacTaBrieHa y3roM, TO Ans
MOOENUPOBAHNA COEAMHEHUs Mexay Modalolwmm TpybonpoBOAOM OQHOrO y4yacTka U
obpaTHbIM TPyBONpPOBOAOM APYroro y4acTka OfHOTO 3f1IeMEHTa «NepeMblyka» HeJoCTaTOuHO.

MoHapobATCA elle ABa yYacTKa: OAUH TOMNbKO NOAALLMIA, APYroV - TONbKO OBGPaTHBIN.

O QO
o~’v‘\/ 0 o o O
o - Ot O <
O \ Q

PucyHok 3.6 - CoeanHeHue mexay nogarowmm Tpy6onpoBO4OM OAHOMO y4acTka U obpaTHbIM Tpy6onpoBoaom
ApYyroro yyacrtka

HacocHasa ctaHums B OQHONMMHENHOM M300paXkeHnu NpeacTaBnsieTcs ogHMM ysrom. B
3aBMCMMOCTU OT TabnM4YHbIX NAapaMeTPOB 3TOrO y3rna HAacoC MOXET OblTb YCTaHOBMEH Ha
nogarowem mnm obpatHom Tpybonposoae, NMMbo Ha obounx TpybonpoBodax OLHOBPEMEHHO.
[nsi 3apaHust HanpaeneHust 4EUCTBUSI HAcoCa B 3TOT Y3en TONMbKO OAMH Y4aCTOK 06si3aTenbHO

AOIMKeH BXOOUTb U TONbKO OAWMH Y4aCTOK AOJ1KEH BbIXOOUTb.

PucyHok 3.7 - HacocHas ctaHums
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Hacoc moxHO mMogenupoBaTb AByMsi criocob6amu: nmbo Kak maeanbHOe YCTPOMWCTBO,
KOTOpOEe U3MeHsieT AaBreHne B TpybonpoBoae Ha 3afaHHyo BESMYMHY, NTIMBO Kak YCTPOUCTBO,

paboTatoLlee C y4eTOM pearibHON HanopHO-PacXoaHONM XapaKTEPUCTMKN KOHKPETHOTO Hacoca.

B nepBom crnyyae npocTo 3a4aeTcsi 3Ha4YeHWe Hamopa Hacoca Ha nodarwem Wunm
obpatHoM TpybonpoBoae. Ecnn 3HadeHne Hanopa Ha O4HOM M3 TPYBONPOBOAOB PABHO HyItO,
TO HacoC Ha 3TOM TpybonpoBoae OTCYTCTBYET. ECnu 3Ha4YeHne Hanopa OTpuLaTernbHO, TO 3TO

03Ha4aeT, YTo Hacoc paboTaeT HaBCTPeYy BXOASILLEMY B HEMO y4acTky.

H=10mn H=-10m
=—10n H=10x
O—t{ f O Ot —O
MAI 40

30-#
20]]

PucyHok 3.8 - lbe3omeTpuyeckue rpacpmkm

Ha PUCYHKe BUOHO, KaK pa3nn4Hble HanpaBlieHUA y4acTKOB, BXOOAALLMX U BbIXOAALLMNX U3
HacoCa B co4YeTaHMn C pa3HbIMM 3HaKaMu Hanopa, BIMAKT Ha pe3ynbTar pacyeTa,

OTOGPaXEHHbIN Ha NbE30METPUYECKUX rpadpukax.

Korga 3agaeTtcsa TOMbKO 3HaYeHune Harnopa Ha Hacoce, OHO OCTaeTCA HEeU3MEeHHbIM He

3aBUCMMO OT nMpoxoasLlero 4epes Hacoc pacxoaa.

Ecnu mopenupoBath paboTy Hacoca ¢ ydeTom ero QH xapaKTepucTuku, To criegyet

3a4aTb pacxodbl 1 HANopbl Ha rpaHnuax paGoqeﬁl 30Hbl Hacoca.
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Hmax | ~—

Hmin

Gnin Gmax

PucyHok 3.9 - HanopHo-pacxoaHas xapakTtep1McTKa Hacoca

Mo 3agaHHbIM OBYM TOYKaM onpeaensieTcs napabona ¢ MakcMMyMOM Ha OCU JaBReHUH,
MO KOTOPOW pacyeT 1 ByaeT onpeaensTb Hanop Hacoca B 3aBUCMMOCTU OT pacxoaa. Cneayet
OTMETUTb, YTO XapaKTepuUCTUKa, 3adaBaemMas TakuM 00pas3oM, MOXET OTnm4yaTbCs OT
peanbHOW XapaKTEPUCTMKN Hacoca, HO B npegenax paboyen obrnactm obe xapakTepuctukm

npakTn4eckn cosnagaroT.

[lns onncaHua HeCKonbKUX NaparnnenbHo paboTaloLMX HAacoCOB AOCTAaTOYHO 3adaTh WX
KONMMYECTBO W pesynbTUpylollas Xxapaktepuctuka OydeT onpedeneHa npu  pacyeTe

aBTOMaTU4ECKN.

Tak Kak Hamopbl Ha rpaHuuax pabouelt obnact Hacoca GepyTcs M3 CrpaBoYHMKa U
BCeraa MoNoXUTENbHbI, TO HanpaBreHne OeNCTBMS Takoro Hacoca OyageT onpenenstbes

TOJNbKO HanpasieHneM BXoadulero B y3en y4acTka.

[poccenupytoLime ycTpoicTBa B OAHONMMHENHOM NpeACcTaBeHnn SBRSOTCS y3namu, HO
BO BHYTPEHHEW KOOQMPOBKE - 3TO AOMOSTHUTENbHBIE YYaCTKN C MOCTOSIHHLIM UMM NEPEMEHHbBIM
conpoTuBneHnemM. B apoccenupyrolimin y3en obs3atensHO AOSMKEH BXOAUTb TOMbKO OAMH

Y4acCTOK, U TOJTbKO OAMH YHaCTOK U3 y3ina OOJKeH BbIXOOUTb.

Ha nogawwen npySonpoBoge o Sreg o

( Q
Ha oSpamzox npySonpoBoge

< Q
o e o

G <

Sreg

PucyHok 3.10 - poccenupytolume ycTpomcTea
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C TouKM 3peHus Moaenu apoccenbHas wanbda — 3To UMKCUPOBaHHOE CONPOTUBMEHME,
onpegensemMoe AMaMeTpoMm LWanbbl, KOTOPOE MOXHO YCTaHaBMBaTb Kak Ha Nofdatoem, Tak n
Ha obpaTHOM TpybonpoBoge. Tak kak 3TO Heperynmpyemoe COnpoTUBIIEHWE, TO BENUYUHA

racMMoro LuanGon Hanopa 3aBUCUT OT KBaJpaTa, NPOXOASALLEro Yepes Wwanby pacxoaa.

Ha pucyHke BMOHO, KaK MEHSIIOTCA MnoTepu Ha wamnbe, yCTaHOBNEHHOW Ha nogatoLlem

TpyGonpoBoae, Npy yBENMYEHNM pacxoaa Yepes Hee B [1Ba pasa.

G=6.25 G=12.5
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PucyHok 3.11 - AipoccenbHas wanba

PerJ'IFlTOp daBneHna - yCTpOVICTBO C nepemMeHHbIM COornpoTuBIiieHnemM, KOTopoe
Nno3BoNndeT nogaepXxmBaTtb 3agaHHOEe JaBreHne B pr60I'IpOBOD,e B onpeneneHHomMm gmnana3oHe
M3MEeHEeHNA pacxoia. PerynslTop AaBlleHNA MOXET yCTaHaBJIMBATbCA KaK Ha nogaroliem, Tak n

Ha obpaTHom TpybonpoBsoae.
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PucyHok 3.12 - PerynsaTop gaBneHus
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Ha pucyHke nokasaHo, YTO Mpuv YBENMWYEHUM B [Ba pasa pacxoda 4epes perynstop,
YCTaHOBNEHHbIN B OGpaTHOM TpybonpoBoAe, AABMEHWe B PEryrnMpyeMOM Y3re OCTaeTcs

NOCTOAHHbIM.

BenuuunHa ConpoTuBIrieHnA peryndartopa MOXeT WU3MEeHATbCA B Npegenax oT
GeckoHe4YHoCTN [0 conpoTmMBiieHnA MNOJIHOCTbKO OTKPbITOIO perynAatopa. Ecnn ycnosus
pa6OTbI CEeTUN 3aCTaBIIAKOT peryndaTtop noJsiIHOCTbKO OTKPbITbCA, TO OH HAa4YMHaET pa6OTaTb KakK

Heperynmpyembin ApoccenupyoLmi y3en.

Pabota perynatopa pacnonaraeMoro Hamnopa aHanormyHa pabote perynsitopa
[AaBneHVsl, TONbKO B 3TOM Cly4dae perynsatop Crapaetcs AepXaTb MOCTOSIHHOM 3afaHHYH

BENMNYMHY pacnonaraemMoro Hanopa.

Perynsitop pacxoga - 3TO y3en C NepeMeHHbIM COMPOTUBIIEHMEM, KOTOPOE MO3BONAET

noaAepXunBaTb NOCTOSIHHLIM 3a4aHHOE 3HAaYEeHME NPOXOASALLErO Yepes perynsaTop pacxoaa.

Perynatop MOXHO YyCTaHaBNMMBAaTb Kak Ha MogaloleM, Tak M Ha obpaTHOM
TpybonpoBoge. K paboTe perynatopa pacxoga MOXHO OTHECTM BCE CKa3aHHOe Npo

perynsitopbl A4aBneHus.

3.4.2 HanapouHbin pacueT Tennosom cetm

LleJ'IbI'O Hanago4yHoOro pacyera sBliAeTCA obecneyeHne I'IOTpe6VITeJ'Iel7I pacHeTHbIM
KONM4eCcTBOM BOAbl U TEMNNOBOM SHEpPrnn. B pe3ynbTate pacyHeTa OCYLLECTBIIAETCA I'IOJJGOp
aneBatopoB M UX coners, npon3BoauTCA pacHetT CMeCUTEerlibHbIX W OPOCCENTNPYHOLLNX
yCTpOVICTB, onpenendaeTca KoJim4eCtBO U MECTO YCTaHOBKU AOPOCCESIbHbIX warnb. Pacuet
MOXET npon3BoaAnNTbCA MNpun M3BECTHOM pacnojiaraeémMomM Hanope Ha WCTOYHUKE U ero

aBToOMaTn4eCKom nop,6ope B Cllydae, eClni 3aaHHOro Hanopa HeaoCTaTo4HO.

B pesynbTaTte pacyeta onpeaensitoTca pacxodbl M MOTepu Hamopa B TpyGomnpoBodax,
Haropbl B y3rnax CETW, B TOM YKCIe pacriofiaraemble Harnopbl y noTpebutenei, TemnepaTypa
TENMOHOCUTENS B y3nax CeTM (Npy y4eTe TEMNNoBbIX NOTepPb), BENMYMHA N3OLITOYHOTO Hanopa

y noTpebuTenein, Temnepatypa BHyTPEHHEro Bo3ayxa.

[poccenvpoBaHne U3BbITOYHbIX HAMOPOB Ha abOHEHTCKMX BBOAAX MNPOU3BOASAT C
MOMOLLBID COMen 3neBaTopoB M ApoccenbHbiX Wwanb. [poccenbHble wanbbl nepeq
aboHEeHTCKMMM BBOOAMW YCTaHABNMBAKOTCA aBTOMAaTUYECKUM Ha nofarowem, obpaTtHOM wnu

oboux TpybonpoBogax B 3aBMCMMOCTM OT HEOOXOOMMOro Afsi CUCTEMbI MMAPaBNHECKOrO
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pexuma. MNpu paboTe HECKONMbKMX MCTOYHUKOB Ha OOHY CeTb onpeaensdeTcs pacnpeneneHve
BOAbI M TEMMOBOW 3HEPTMN MEXAY UCTOYHMKamW. [loasoanTca 6anaHc no Boge 1 OTNyLLEHHON
TENsoBON 3HEpPrMen Mexay UCTOYHUKOM 1 notpebutenamu. OnpegensatoTcs notpeduteny m
COOTBETCTBYIOLLMA UM WUCTOYHWUK, OT KOTOPOro [AaHHble noTpebutenu nonyvaioT BOAy U

TEMNIOBYIO SHEPTUIO.

3.4.3 MoBepouHbIN pacyeT TennoBom cetm

Llenblo noBepovHOro pacyetra SBMASETCA onpedeneHne qakTUYeCcKUX pacxonoB
TENNOHOCUTENS Ha y4yacTkax TennoBoM CeTU W y noTpedutenen, a Takke KONM4yecTse
TENoOBON 3HEprMn nonyvyaemMon notpedbutenem npwu 3agaHHOM TemnepaTtype BoAbl B

nogarowiem pr6OI'IpOBO[J,e M pachnojiaraeMom Harnope Ha NCTOYHUKE.

CosgaHHass maTemaTuyeckasl MMUTaLMOHHas MOAErNb CUCTEMbl TemnriocHaGXeHus,
crnyxallasi Ans peLleHusi MOBEPOYHON 3a4ay, NO3BOMNSET aHanM3npoBaThb rMapaBIUHecKuii 1
TENMOBON peXuM paboTbl CUCTEMbI, @ Takke MNPOrHO3MPOBaTb WM3MEHEHWe TemrepaTypbl
BHYTPEHHEro Bo3dyxa Yy noTpebutenein. PacyeTbl MOryT NpOBOAUTLCS MpU  Pa3nyyHbIX
NCXOOHbIX AaHHbIX, B TOM YNCEe aBapuiHbIX CUTyaLMsIX, HanpUMep, OTKIIOYEHUN OTAENbHbIX
y4acTKOB TENrioBOi CeTW, Mnepedayv Boabl M TEMMOBOW 3HEPrMM OT OAHOMO0 WMCTOYHMKA K

ApYyromy no ogHoMy 13 Tpy6onpoBoaos v T.4.

B pesynbTate pacyeTa onpenenstoTcs pacxodbl U NOTepu Hamopa B TpybonpoBogax,
Hanopbl B y3riax ceTn, B TOM Y1Crne pacronaraemble Hanopbl y notpebutenen, temnepartypa
TEeNnOHOCUTENS B y3nax ceTu (Npu y4yeTe TensoBbiX MOTEPb), TeMnepaTypbl BHYTPEHHEro
BO34yxa y noTpebutenen, pacxodbl U TemnepaTtypbl BoAbl Ha BXOOE W BbIXOAE B KaOyH
cuctemy Tennonotpebnerus. [Mpu paboTe HECKONbKMX WMCTOMHUKOB Ha OfHY CeTb
onpegensieTcs pacnpeaeneHne Boabl 1 TENMOBOW 3HEPTMN MeXay UCTOYHUKamu. Noasoautcs
GanaHc nNo Boge W OTMYLEHHON TEMSIOBOM 3HEPrMen Mexay UCTOYHUKOM M noTpebutenamu.
Onpepensitotcsa NOTpeduTeNn M COOTBETCTBYIOLLMMA WM WCTOYHMK, OT KOTOPOro [AaHHble

noTpebuTenu nonyyarT BoAy M TEMNMOBYH 3HEPIUIO.

344 KOHCTpYKTOpPCKMM pacu4eT TensioBom cetm

Llenbio KOHCTPYKTOPCKOrO pacyeTa SBMsSeTCs onpeaerieHne AnameTpoB TpyGonpoBoaoB

TYMMKOBOW M KOMNbLIEBOW TEMSIOBOM CETWM NpU MPOMycke Mo HUM pacyeTHbIX PacxodoB Mpu
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3a[aHHOM (M1 HEN3BECTHOM) pacrnofiaraeMoM Hanope Ha UCTOYHUKE.

[aHHas 3agadva MoXeT ObITb MCNONb3oBaHa npu Bblada4ye paspeLleHnda Ha noaknoveHmne
I'IOTpe6VITeJ'Iel7I K TEMMOBON CETW, TaK KaK B Ka4yecTBe UCTOYHMKA MOXET BbICTYyNaTb nobon
y3e5 CUCTEMDbI TennocHabxeHus, HarnpumMmep, TennoBasd Kamepa. [na 6onee rmbkoro pewerHunsa
OaHHOM 3ajayn npegycMoTpeHa BO3MOXXHOCTb WM3MEeHEHUA CKOPOCTU OBWMXEeHUA BOAbl MO
y4qacTKam TENMOBOW CETU, YTO npmuBoanT K USMEHEeHUI0 AnameTpoB pr6OI'IpOBOD,a, a 3Ha4YnT "

pacnonaraemMoro Haropa B To4Ke NoaKnto4eHus.

B pesynbTate pacuyeta onpedensioTcs AvameTpbl TPYyGOnpOBOAOB TEMOBOW CETH,
pacronaraemMblii Hanop B TOYKe MOAKMIOYEHUs, pacxodbl, MOTEpPU Hafopa WU CKOPOCTU

OBWXXEHNA BOAbl HA y4aCTKax CeTU, pacnojiaraeémMble Hanopbl Ha n0Tpe6|/|Tens:|x.

3.4.5 Pacuer Tpebyemon Temneparypbl HA UCTOYHUKE

Llenbto 3apgaun sBndeTcs onpedeneHne MuHMMarnbHO Heobxoaumon TemnepaTtypbl
TEeNIOHOCUTENSA Ha BbIXOAE M3 UCTOMHMKA And obecnedeHns y 3agaHHoOro notpeburtens

TemnepaTtypbl BHyTPEHHETO BO3[1yXa He HNXKE PacYETHOM.

3.4.6 KommyTaumoHHble 3apgaum

AHanuM3 OTKMOYEHWI, NEpPEeKNioYeHNA, MNOUCK Onvkanwen 3anopHOM apmaTypbl,

OTKNtoYaroLLEen Y4acCTOK OT UCTOYHUKOB, 1IN NOJTHOCTbIO VI3OJ'IVIpyI'OLlJ,eIZ y4acCToK 1 T.4.

3.4.7 Mbe3omeTpuueckun rpacmk

LleJ'IbPO NOCTPOEHUA MNbe30METPUYHECKOro rpa(bMKa ABNAETCA HarnagHad Unnioctpauna

pe3ynbTaToB rMapPaBINYECcKOro pacyeTa (Hanago4Horo, NOBEPOYHOrO, KOHCTPYKTOPCKOTO).

OTO OCHOBHOW aHaNUTUYECKUIA MHCTPYMEHT cneumanucTta no rmapasniuyeckum pacyeTam
TennosbIx ceTen. [be3omeTp npeacTasnseTr cobor rpacuyeckMn LOKYMEHT, Ha KOTOPOM
N306pakeHbl NMUHUM AaBneHu B nojarower n obpaTHOM marucTpansx TensoBown cetu, a
Takke npocunb penbeda MeCTHOCTU - BAOSb ONpeaernieHHOro nyTh, COeaNHSIIOLLEro MexXay
cobov ABa NpomM3BOSbHBIX Y3Ma TENOBOW CETU MO Hepa3pbIBHOMY MOTOKY TennoHocutend. Ha
Nbe30METPUYECKOM rpadonke HarnsgHO MpeacTaBneHbl BCE OCHOBHbIE  XapaKTepPUCTUKM

pexunMma, nonyyvyeHHble B pedyrbTate rmgpaBfiM4eCKoro pacyerta, no scemM yaram n y4acCctkam
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BOOIb Bbl6paHHOFO nyTn:. MaHOMeTpu4eckne gaBneHuns, nonHble 1 yaenbHble NOTEPU Hamnopa
Ha Yy4dacCTKax TENMOBON  CETMH, pacnonaraeMmble OaBleHNd B KaMepax, pacxodbl
TeryioHocuTend, nepenagbl, co3gaBaeMble Ha HACOCHbIX CTaHUMAX WU UCTOYHUKAX,

N30bITOYHbIE Hanopbl 1 T.4.
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PucyHok 3.13 - lNbe3omeTpuyeckui rpacpumk

Ll.BeT N CTUIb NINHWIA 3aaeTCs NONb3oBaTesneMm.

B Tabnuue nog rpadukoM BbIBOOATCA ANS KaXOoro yana ceT HaMMeHOBaHWe,
reogesndeckasl OTMETKa, BbIicOTa MOTpedbutensi, Hanopbl B nNogawwemM un obpaTHOM
TpybonpoBoaax, BENMYMHa OPOCCENMPYEMOro Harnopa Ha wanbax y notpebutenen, notepu
Haropa no y4acTkam TEnsioBon CeTU, CKOPOCTU ABMKEHUS BOObI HA y4acTKax TEMOBOW CETU U

T.4. KonnyecTteo BbIBOANMON NOA Fpa(*)VIKOM MH(bOpMaLI,VIVI HacCTpanBaeTCA Nnosib3oBaTesieM.

3.4.8 PacueTr HOpMaTUBHbIX NOTEPb TENma Yepes N3onauuio

Llenbto gaHHOro pacudeta sBNS€TCs onpeaeneHne HOpPMAaTMBHBIX TEMMOBbIX MOTEPb
yepes m3onAuulo TpybonpoBOAOB. TennoBble MOTEPU ONPEAEnstoTCA CyMMapHO 3a rofg C
pa3buskon Mo mecauam. NpocMoTpeTb pesynbTaThl pacHeTa MOXHO Kak CyMMapHO no BCeu

TENMOBON CETU, Tak U No KaxXaomMmy oTaesibHO B3ATOMY WMCTOYHUKY TEnnoBoOn Heprmm un

04423.OM-11CT.003.000
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KaxxgoMmy LieHTpanbHOMYy TennosomMy nyHkTy (LITT). PacyeT MmoxeT 6biTb BbINOMHEH C Yy4ETOM

nonpaBOYHbIX KOS(*)dJVILI,VIeHTOB Ha HOPpMbI TEMMOBbIX NOTEPb.

PesynbTaThl BbINOMHEHHbIX PACYETOB MOXHO 3KcropTuposaTs B MS Excel.

3.4.9 «PykoBoacTeo nonb3osarena NMC ZULU»

«PykoBoacTeo nonb3oBatens N'MC ZULU» npeacTasneHa no CCbIfike Hke

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

3.4.10 «PykoBopacrtBo nonb3osarensa ZULU-THERMO»

«PykoBoacteo nonb3osatena ZULU-THERMO» npeactaBneHa no cebifike Hmke

https://www.politerm.com/download/zulu/ZuluThermo.pdf
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4 IJJNEKTPOHHAA MOAEJb CYLLECTBYIOLUEH CUCTEMbI
TEMNMOCHABXEHMUA. 3TAMDbI AKTYAIIU3ALIUU

4.1 UHdbopmaumoHHo-rpachuueckoe onucaHue O6GBEeKTOB CUCTeMbl

TennocHabXxxeHusa

Ha ocHoBe cyuiecTBylowern OM anga uenen akTyanusaumn 3MeKTpoHHON mogenun Obina
cosgaHa mopernbHasa 6asa — «ts 2024», B KOTOPbIX NPOBOAMIIACH BbiBEPKA C MOCMNEAyoLLEN
KOPPEKTUPOBKON  MH(POPMALIMOHHO-TPAdOMYECKOTO  OMMCAHUA  CYLLIECTBYIOLLMX — OOBbEKTOB
cucTeMbl TennocHabkeHusa ropoga MuHycuHcka, no aHHbIM 3akasuyrka (6aza aboHeHToB; 6a3bl

TENnNoBbLIX CETEN; CYTO4HbIE Be,CI,OMOCTVI).

B akTyanuanpoBaHHbIX 6asax [AaHHbIX 9MEeKTPOHHOW MOLENn OnucaHbl W Npu
HeoBXoaMMOCTM AOMNOSHEHbI (CKOPPEKTMPOBaHbI) MAacnoOPTHLIE XapakKTEPUCTUKU BCEX TWUMOB
OOBbEKTOB cUCTEMbI TernnocHabeHus. onHoTa 3anonHeHus Gasbl AaHHbLIX MO napameTpam

3aBUCUT OT HaNMM4nd NCXOOHbIX OaHHbIX Y TennocHabXXaroLmx KOMMaHu.

4.2 OTtnapka n KanmbpoBKa 3NeKTPOHHOW Mogenu

B paMKax OaHHOro atana ObINK BbINOSTHEHbI:

e OTnagka pa6OTbI pacyeTHbIX MaTemMaTn4eCKnx Mop,yne|7| nyTemM BbIiABNEeHUA

OLLUMOOK B UCXOOHBIX AaHHbIX;

e kanubpoBka MoAenM C Uenblo  [OOCTWKEHWUS COOTBETCTBUSI  pacyeTHbIX
napameTpoB MoAenu hakTU4yeckumM napameTpam B onpefeneHHbIX penepHbIX
y3nax CUCTEMbl TEMNNOCHAOXeHUs (Npy HanmmMuYMmM MHOpPMauMK Mo pacxogam,
AaBneHnsM BOAbl B Mojawwmx W 06paTHbiX TpybonpoBogax CUCTEMbI

TennocHabxeHns Ans akTUYECKOro pexmumMa).

Ha oaTtane otnagkm 3]'IeKTp0HH017I mogenu 6bin nposedeH aHarnm3 noriHOTbl W

OOCTOBEPHOCTU BHECEHHbIX MCXOAHbIX AaHHbIX.

KanvubpoBka mogenu - nNpouecc WAEHTUMKAUMM U TOHKOM HACTPOMKM HabopoB

MCXOOHbIX [OaHHbIX TakKUM O6p830M, yTOOblI OGecneynTb MakcuMarnbHoe I'IpVI6J'IVI)KeHl/Ie
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pe3ynbTaToB MMAPaBMYECKOro pacyeta K (pakTMyeckuMm napameTpaMm B onpenesieHHbIX
penepHbIX y3nax cuctembl TennocHabxeHus. Ona opraHusaumm npouecca kanvbposku OM
BbIOMPAlOTCS penepHble y3rbl B KaXXOOW U3 CUCTEM TeMNSOCHabXeHWs1, TakMe Kak: BbIBOOAHOM
KOMMEKTOP Ha WCTOYHWUKE W/WMMM HACOCHble CTaHUUW W/MNM TennoBsble MNyHKTbl U Npoyvve
3NleMEeHTbl TEMMOBOM CETU, MO KOTOPbIM UMEKTCS (PaKTMYeckne OaHHble MO pacxodam

TensoHOCUTENS M pacnosiaraeMbiM Hanopam 3a oTonuTenbHbIi nepuog 2023/2024 .

OQHUM 13 He3aMEeHUMbIX WMHCTPYMEHTOB MNpU KanubpoBKe rvapaBnnyeckon moaenv
TENIOBOM CETU  SBNSIETCS  Mbe30MEeTpUYeckun  rpadomk,  MOCKOMbKy — rpadmyeckas
WHTepnpeTaums rMapaBnMyeckoro pexuMMa Mno3BonsieT OAHOBPEMEHHO KaYeCTBEHHO MU
KONMMYECTBEHHO OLEHUTb MOMpPaBKW, KOTOpble HEOBXOAMMO BHECTU B pacHETHYH MOoAenb,
yTobbl OHa Hamboree agekBaTHO MOBTOpsna "rMapaBnuyeckoe noBedeHUe" pearnbHON

TEnoBOWN CETU B aKcnyataunn.

Takke Onst BbINOMHEHUS KaJ'Il/I6pOBKVI ncnosib3oBarinCb pesynbTaTtbl MMApPaBIINYECKNX
pac4HeToB AOnA 3rieMeHTOB TENSIOBON CETU, a Takke rpaqwlquKoe npegcraeneHne

napamMeTpoB TEMIIOHOCUTENS.

I'Iapanneano pa60Te C BblLLEONNCaHHbIM MHCTPYMEHTapUeEM nposoaunacb
KOPpPEeKTnpoBka wu3Ha4vyaribHO BBE€OEHHbIX AOaHHbIX MO LepOoXoBAaTOCTU prGOI'IpOBOLI,OB,
3Ha4YeHnAM MECTHbIX COI'IpOTI/IBJ'IeHVII7I n np. C Uenblw nonydeHna mMakCumManbHOro
COOTBETCTBUA MapamMeTpoB pacquHoPl moaenn cC CbaKTI/I‘-IeCKVIMVI napamMmeTpammn cuctem

TennocHabkeHus.

PesynbTaTbl BbINOSIHEHHOM KanuMOpOBKM B 9NEKTPOHHOW MoAenu npeacrasfeHbl B
cpaBHuTenbHoM Tabnuue 4.1. pgna 6GasoBoro nepuvoga akTyanuMsauuMm  CXembl

TennocHabxeHus (oTonutenbHoro nepuoga 2023/2024 rr.).
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Tabnuua 4.1 — Pe3ynbTathl BbINOMHEHUS! KANVMGPOBKM 3MEKTPOHHOI MOAEM CUCTEMBI TeNNOCHab eHus ropoa MuUHycUHCKa AN OTONMTENLHOrO (3UMHero) nepuoaa

MapamMeTpbl rMApaBIMYeCcKUX PeXUMOB paboThbi
MorpewHocTb M/A
no JaHHbIM hakTU4ecKoro pexuma paboTtbl B no pe3ynbTaTaMm BbINOMHEHHOW Kann6poBKku pacxoaom,
SHEpProucTOuHMK, oTtonuTenbHbIN Nnepuop 2023/2024 rr. 3NEeKTPOHHOMW MoAeNnn CUMCTeMbl TenIocHabXxeHus I'IOH)L‘I-I:H::JIMMB an.
MarucTpanbHbIn A ’
BbiBOA [NaBneHue B [NaBneHue B takTuIeckum
nepalomemioBpaTHOM Pacxon TennoHocutens B noparoLem/o6paTHOM Pacxop TennoHocuTens B pacxoaom
TOVGONDOBO. F;x (M noparouem / obpaTHoMm TOVBONDOBO. I:\x M noparouiem / o6paTHOM TennoHocutens B
pybonpoBoAax, Tpy6onposoge, (T/4 / T/4) pybonposoaax, Tpy6onpoBoaax, (T/u / T/4) TpyGonposopae (%)
BogA. cT./ M BoA. CT.) BopA. cT./ M BoA,. CT.)
MT3LL 84 /28 2462 /2380 84/28 2456/ 2365 0,2/0,6
04423.0M-1CT.003.000
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5 J3JNEKTPOHHASA MOAEJb NEPCNEKTUBHOM CUCTEMbI
TEMNMOCHABXEHMUA

MogenvpoBaHne NEPCNeKTUBHOIO BapuaHTa pasBUTUS CUCTEMbl TennocHabXeHus
(CTPOUTENLCTBO HOBbLIX U PEKOHCTPYKUUSA CYLLECTBYIOLUMX WCTOYHUKOB TEMSIOBOW 3HEPruu,
nepepacnpegesnieHne TensioBbIX Harpy3oK Mexay UCTOYHMKaMW, onpeaeneHne BO3MOXHOCTU
NOOKMNIOYEHMST HOBLIX MNOTPeEdMTENEN TENnoBOW SHEpPrin, onpedeneHne OonTUManbHbIX
BapMaHTOB Ka4YeCTBEHHOMO W HaOeXHOro obecnevyeHns TEnrnoBOWM 3SHEPrMen HOBbIX
notpebutenen n T.4.) OCyLLECTBMNSETCA Yepe3 MeXaHW3M CO3[4aHUsa U agMUHUCTPUPOBaHUS
crneumaneHblx "MogenbHbiX" 6a3 - HabopoB [OaHHbIX, KIOHMPYEMbIX W3 OCHOBHOM
(koHTpONbHOM) 6a3bl AaHHbLIX OMUCaHWSI TEMMOBOW CETW, Ha KOTOPbIX MOXHO MPOU3BOAUTH

nobble MaHUnynaunmn bes pUCKa UCKa3nTb Ui NoBpeanTb KOHTPOJ1bHYHO 6a3y.

B pesynbTate co3gaHunsi NepcnekTMBHOIO BapuaHTta 4O KOHeYHbIX noTpebutenen B8 M B
COOTBETCTBMM C MacTep-nnaHoMm Obina co3gaHa MopenbHas 6a3a, oTpaxarowas

NnepcneKkTMBHOE COCTOSIHNE CUCTEMbI TennocHabxeHus Ha 2037 rog.

B NnepcnekTnBHbIX MOAESIbHbIX 6asax Yy nnaHnpyembiX K NOOKIMHYEeHUIO I'IOTp66VITeJ'Iel7I B

none «Homep_IMI» BHeCeH cneayoLmm KoA:
Mr_x, roe
«[M» obo3Ha4yaeT nepcrneKkTMBHLIN NoTpedbuTens

«X» - MOPSIAKOBbLIM HOMEpP B NepcrnekTMBHOW Ga3e aboHEHTOB, KOTopasa npeacTaBneHa B
«O6ocHoBbIBaOLLME MaTepuarnsl kK cxeme TennocHabxeHns ropoga MuHycuHcka Ha nepuog
no 2037 ropa (aktyanusauusa Ha 2025 rog). Maea 2. «CyuwlecTBylollee U nepcnekTuBHoe
notpebrneHve TeNnOBOW 3JHeprMm Ha uenu TennocHabxenusay» (wudgpp 04423.0M-
MCT.002.000). [MMpunoxeHne 1. «XapaKTepucTuka CyLLEeCTBYIOLLEN W NEepCneKTUBHON
3aCTpoOVviK1, TEMnsIoBOWM Harpyskm W NoTpebneHna TensioBOM SHeprum Mo  dremMeHTam
TeppuTopmanbHoro aenenusy (wmdgp 04423.0M-MNCT.002.001).

lMepeyeHb noTpebutenen TENMOBON SHEPTUW, MOAKMOYEHHBIX K TEMMoBbIM CETSM
CYLLIECTBYIOLLIMX CUCTEM TENNOCHAbXeHNs1 B Nepno, NpeaLlecTByOLWMIA akTyanm3aumm CXembl
TennocHabxeHunst npeactaeneH B « O60CHOBbLIBaOLLME MaTepuarnbl K cxeme TennocHabxeHus

ropoga MuHycuHcka Ha nepwog go 2037 roga (aktyanu3aumst Ha 2025 rop). MmaeBa 2
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«CywecTtByloulee UM nepcrnekTuBHoe notpebrneHne TennoBOM JHEPrMm Ha uenwu
TennocHabxeHus» (wmndp 04423.0M-I1CT.002.000).

Pesynbtathl pacdyeTa  NEpPCnekTMBHbLIX  FMAPABINYECKMX  PEXUMOB  CUCTEMDI
TennocHabxeHus ropoga MwuHycuHcka npeacTtasneHa B AokymeHTe «OB60cHOBbIBatOLLME
mMaTepuanbl K cxeme TennocHabxeHuss ropoga MuHycMHcka Ha nepuwoa o 2037 ropa
(aktyanusaumsa Ha 2025 roa). Mnaea 4. CyLuecTByroLMe 1 NepcnekTMBHble GanaHckl TENoBOM
MOLLIHOCTM MCTOYHUKOB TEMSIOBOM 3SHEPrMv W TennoBoW Harpysku» [lpunoxeHue 1.
[MepcnekTuBHblE rMOpPaBAMYECKME  peXuMbl  TennoBbix ceteny» (wudpp 04423.0M-
MCT.004.001).
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6 OAOKYMEHTbI NO AKTYANIMU3UPOBAHHOM 3JIEKTPOHHOM
MOAEU

Mo pesynbTatam akTyanusaumm 3SMeKTPOHHOM MOAENW CUCTEMbl TenroCHabXeHust

Fopoga MuHycuHCKa pa3paboTaHbl cnegytowme JOKYMEHTbI:

e HacTosWwmMn  OOKyMeHT - «OOocHOBbIBaloWMe MaTepuanbl K  cxeme
TennocHabxeHnst ropoga MuHycuHcka Ha nepuoa oo 2037 roga (aktyanusaums
Ha 2025 roa). MnaBa 3. OnNeKTpOHHasi MOAenb CUCTEMbI TensIocHabXeHns»
(wncpp 04423.0M-MNCT.003.000);

e «ObocHoBbIBalOWME MaTepuanbl K CXeme  TennocHabxeHuss  ropoga
MuHycnHcka Ha nepuog po 2037 roga (akTyanusauua Ha 2025 rop).
maBa 3. JnekTpoHHasi MOAENb CUCTEMbI TENNocHabXeHus». MNpunoxeHune 1.
Mpadunyeckas yactby» (Wwmdpp 04423.0M-INCT.003.001);

e «ObocHoBblBalOWME MaTepuanbl K CxemMe TennocHabxeHus  ropoga
MuHycnHcka Ha nepuog po 2037 roga (akTyanusauma Ha 2025 rop).
maea 1. CywiecTByloliee nonoxeHne B cepe NPon3BOACTBa, Nepenayn u
notpebneHns TennoBon aHeprum Anga uenen tennocHabxenus. MNpunoxeHune
4. CyuwecTByloliMe rnapaBrvyeckme pexmnmbl TenroBbiX ceTen» (wmdp
04423.0M-MNCT.001.004);

e «ObocHoBbIBalOWME MaTepuanbl K CXeme TennocHabxeHuss  ropoga
MuHycnHcka Ha nepuog po 2037 ropga (akTyanusauma Ha 2025 rop).
MaBa 4. CywecTByowimMe 1 nepcnekTuBHble H6anaHcbl TENMOBOW MOLLHOCTU
WCTOYHUKOB TENMOBOW 3HEprn un TennoBon Harpy3ku. [MpunoxeHve 1.
[MepcnekTuBHbIE TMOPaBNUYECKME pPEXUMbl TEMMOBbIX ceTeny (wndp
04423.0M-MNCT.004.001).

Mo pesynbTatam akTyanusauumm 9SMeKTPOHHOM MOAENW CUCTEMbl TenroCHabXeHust

ropoaa MVIHyCVIHCKa aKTyannm3npoBaHbl cneayuine mogesibHble 6as3bl:

e MopgenbHast 6Gasa «its 2024 — akTyanuaMpoBaHHble MogenbHas 6asa no

cyuwiecTByroleMy COCTOAHNKO CUCTEMDbI TennocHabxeHus;

e MopenbHas 6asa «ts_2037» — mogernbHas 6asa no nepcnekTMBHOMY Pas3BUTMIO

cucTeMbl TennocHadxeHus Ha 2037 rof.

04423.0M-CT.003.000
42



OBOCHOBbIBAIOLLIME MATEPWATbI K CXEME TEMNIOCHABXEHWA FTOPOJA MUHYCUHCKA HA NEPUOA [0 2037 FOMA (AKTYANU3ALIUA HA 2025 rOf)
IMABA 3 «3JIEKTPOHHASA MOJEJIb CUCTEM TEMNOCHABXEHUA»

XapakTepuCTUKKU TensioBbIX CceTerl CUCTeM TennocHabxeHuss ropoga MwuHycuHcka
npvBeaeHbl B AokymeHTe «OBOCHOBbIBaOLLME MaTepuanbl K cxeme TennocHabxeHnsa ropoaa
MwHycnHcka Ha  nepyog o 2037  ropa  (aktyanusaums  Ha 2025  rop).
Maga 1. CywiecTBytloLiee nonoxeHve B chepe Npon3BoaCcTBa, nepedayn u notpebneHus
TENnnoBOW 3Heprun Ana uenen tennocHabxenunay. MNpunoxeHne 2. Tennosble ceTny (LLUnMdp
04423.0M-MNCT.001.002).
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