OBOCHOBBIBAIOIIUE MATEPHAIbI K CXEME TEIUIOCHABKEHHS
T'OPOJICKOT'O OKPYTA T'OPOJI EJIEL] JIUTTELIKOM OBJIACTH
HA TEPHOJ JO 2035 r. (AKTYAJWA3ALMS HA 2022 r.)

KHUT A 3

IJIEKTPOHHASA MOJIEJIb CUCTEMBbBI TEIIVIOCHABKEHUSA
I'OPOACKOI'O OKPYT' A
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3.1. TI'pajpuueckoe mnpeacraBjieHHe OOHEKTOB CHCTEMbl TeENJOCHAOKEHUS C
NPUBA3KON K TONMOrpa)u4ecKkol OCHOBE TIOPOJACKOI0 OKPYra M ¢ IOJHbIM
TOMOJIOTHYECKHUM ONMCAHUEM CBA3HOCTH 00bEKTOB.

OJneKTpoHHas MOJeJIb CXEMbl TeriocHaOxeHus: T.0. Emery paspaborana c
ucnoisb3oBanueM [ IC «Zulu» u nporpammHo-pacueTHoro kommiekca «ZuluThermo Bep
8.0» (manee - «ZuluThermo 8.0»). PazpaboTurkom manHOTO KOMIUIekca siBisietcst OO0
«[Homutepm» 1. Cankr-IlerepOypr, caiit pa3paborumka http://politerm.com.ru/.
DOneKkTpoHHasi MOJIEb BBIIIOJIHEHA C YYETOM MPUBSA3KUA K TONOrpaduueckoil OCHOBE U

CXEMC pPACIIOJIOKCHUA NHKCHCPHBIX KOMMYHHKaHHﬁ.

JanHble Ui pa3pabOTKU dSJIEKTPOHHOW MOJIENIM CXEMbl TEeIJIOCHAOKEHUS
MOCEJICHHUsI TPEAOCTaBIICHbl aJMUHUCTpanued r.0. Enenm u TtemnocHaGxaromiei

OpraHU3aIUEH.
B xayecTBe UCXOIHBIX JAHHBIX JJIS €€ pa3pabOTKH UCIIOIh30BaJINCH:

® IPOEKTHasT W WCHOJHUTENbHAS JOKyMEHTalus IO MCTOYHUKAM TeIula,
terioBbIM ceTsiM, L[ TIT u UTTI, nanubie 1o BBOAAM K TOTPEOUTEIISIM;

® DKCIUTyaTallMOHHAs AOKYMEHTalus ((akTHuecKue TeMIiepaTypHble rpauku,
TUAPABINYECKHE PEXHUMBI, JaHHbIE 110 IPUCOEAMHEHHBIM TEIJIOBBIM
Harpy3kam M MX BHJIaM U T.I1.);

® JaHHBIC MO BHJIaM MPOKJIAAKU U TUIAM MPUMEHSIEMbIX TEIIOU30JSALMOHHBIX

KOHCTPYKLHH, CPOKH IKCIUTyaTalluy TEILIOBBIX CETEH.

TennoByt0 ceTb MOXKHO M300pa)kaTh Ha KapTe, ¢ MPUBSA3KONH K MECTHOCTH (IO
KOOpPJIMHATaM, C MPUBSI3KONW K OKPYKAIOIIMM OOBEKTaM), YTO MO3BOJUT B JalbHEHUIIIEM
HE TOJIbKO TPOBOJUTH TEIUIOTHUAPABIMYECKUE pacueThl, HO U pelIaTh JpPyTHUe

HHXXCHCPHBIC 3ada4M, 3Hasd TOYHOC MCCTOHAXOXKACHUC TCIIJIOBBIX ceTeil.


http://politerm.com.ru/

CxeMa TerIocHa0KeHUs TOPOICKOi okpyT ropoa Enery

Pucynok 3.1.1 - 300pakeHne TEmI0BOM CETH Ha KapTe C MPUBA3KON K MECTHOCTH

Zulu mosxeT paboTaTh KaK B JIOKAJILHOM CHCTEME KOOPAUHAT (IUTaH—CXeMa), Tak U

B OJIHOM M3 reorpa@uuecKux MpOeKIUi.
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Cuctema noauepxkupaet 6osee 180 narymos, B ToM umcie [13-90, CK—42, CK-95
no 'OCT P 51794-2001, WGS 84, WGS 72, ITyakoso 42, NAD27, NAD83, EUREF 89.
CHHCcoK MoAIepKUBaeMbIX IaTYMOB OYACT pacIIupsSThC.

Cucrema mpeayiaracT Habop MpenonpeIesIeHHBIX CUCTEM KoopauHaT. Kpome Toro,
MOJIb30BATEIh MOJKET 3aJaTh CBOIO CHCTEMY KOOPAWMHAT C WHIWBHIYAIbHBIMU
napamMeTpaMH IS MOJJICP)KUBACMBIX CHCTEMOW Tpoekmuii. B wacTtHOCTH, 3Ta
BO3MOYKHOCTb ITO3BOJIUT, MPY U3BECTHBIX MapamMeTpax (KiIrodax mepexoaa), IpUBsS3bIBaTh
JaHHBIC, XPAHSAIIUECS B MECTHOH CHCTEME KOOPJUHAT, K OJTHOH M3 TJIOOAIBHBIX CHCTEM
KOOPJINHAT.

JlanHbIC, XpaHAMIMECS B Pa3HBIX CHUCTEMax KOOPAMHAT, MOXXHO OTOoOpa)xaTh Ha
OJIHOM KapTe, B OAHOH u3 mpoekuumi. [Ipm 3TOM mepecdyer koopawHaAT (€ciau OH
TpeOyeTcs) U3 OHOTO AaTyMa B IPYTOW M U3 OJTHON MPOSKIINH B APYTYIO MPOU3BOIUTCS
MIPU OTOOpAKEHUH «HA JIETY».

JlaHHBIE MOYKHO IIEpPENPOCIUPOBATh U3 OJHOM CHUCTEMBI KOOPAMHAT B JIPYTYIO.
Crnemyer OTMETHTh, YTO JJICKTPOHHAS MOJEIb, MPEIOCTABICHHAS 3aKa34MKOM, ObLIa

BBINIOJIHEHA B JIOKAJILHOU (MGCTHOﬁ) CUCTCMC KOOPpJAHHAT.

3.2. IMacnoptu3zanus 00beKTOB CHCTEMbI TEIIOCHAKEHHUSI.

[Ipu pabote B reonH(HOPMALIMOHHONW CUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCS C TIOMOIIBI0 MBIIIKKA WM 1O KoopauHatam. [lpu stom cpasy dhopmupyercs
pacuetHass mojeinb. [locie rpaduueckoro M300paKEHUST CUCTEMBI TEIIOCHAOXKEHMUS,
HEO0OXOJIMMO 3aJ1aTh pacUyeTHBIC TTapaMeTPbl 00BEKTOB U BBIMOJHUTH COOTBETCTBYIOIIHE
pacyeTsl.

TemnmoBast ceTh BKIIIOYAECT B CeOSl CIEAYIOIINE OCHOBHBIE OOBEKTHI: UCTOUHHK,
y4acToK (TpyOOIMpoOBOJIbI), MOTPEOUTENh W Y3Jbl: IIEHTPATbHBIC TEIUIOBHIE ITYHKTHI
(LITII), HacocHBIE, 3alIOPHYIO U PETYIUPYIONIYIO apMaTypy, KAMEPHI U IPYTUE FIIEMEHTHI.

HacnomeauH;{ 00OBEKTOB CHUCTEMBI TEIIOCHAOKECHUS OCYHICCTBJIAJIACh HA OCHOBC



CxeMa TeIIoCHa0KEHUS TOPOJICKO OKpyT Topos Enen

MMPEAOCTABJICHHBIX NCXOAHBIX U PACUYCTHBIX JAHHBIX.

HacnomeauI/m H€O6XOI{I/IMa I AUCTICTUCPHU3alIU 00BEKTOB TEIJIOCHAOKCHUS

U €€ CTPYKTYPUPOBAHHUSI B OOLIEH IEMOYKE, 8 UMEHHO:

I[JISI HCTOYHHUKOB TEIJIOBOM IHEPTUMN:

® HOMEpP UCTOYHUKA;
® TreoJIe3uuecKasl OTMETKA, M;

e pacueTHas TeMIleparypa B ojaroiiem Tpyodonposoje, °C;

® pacueTHas TeMIlepaTypa XoJ0aHou Boasl, °C;

® pacyeTHas TEMIIEpAaTypa HAPYKHOTO Bo3ayxa, °C;

® pacyeTHbIM pacrojaraeMblii Halop Ha BBIXOJAE U3 UICTOYHUKA, M;
® pacyeTHHIN HAop B 00paTHOM TPyOOIPOBO/IE HA UCTOUHUKE, M;
® pPEXHUM pabOThl HCTOYHUKA;

® MaKCHUMaJbHBIM pacxoj] Ha MOJAIUTKY, T/4.
JlJIsl y4aCcTKOB TeILUIOBOM CeTH:

® BHYTPEHHHUH IMaMETp MOJIAIOIIET0 U 00PAaTHOTO TPYOOIPOBOIOB, M;

® IIEPOXOBATOCTH MOAAIOIIETO U 0OPATHOTO TPYOOIIPOBOIOB, MM;

KO3(pUIIMEHT MECTHOTO COMPOTHUBJICHUS TOJAIOIIEIO M OOpPaTHOTrO

TpyOOIPOBOJIOB.
Jiis1 moTpeduTeIeil TENJIOBOM JHEPIUM:

® BBICOTA 3/1aHUS OTPeOUTENS (MUHUMAIBHBIN CTATHYSCKUI HAIIOP), M;

® HOMEp CXEMBbI OJAKIIOUYEHHUSI TOTPEOUTEIIS;

® pacueTHas TEIJIOBas Harpy3ka CUCTEM TEIUIONOTPEOICHMUS;

e k03hdUIIMEHT U3MEHEHUSI pacxoj]a Ha CUCTEMY OTOIUICHHS, CUCTEMY
BEHTUJIALIUHU U 3aKpbIThie cucTtemsbl ' BC;

e ko3 uIMeHT U3MEHEHUs pacxojia Ha OTKPBITHIN BOJAOPa300p.
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3.3. IlacmopTH3amusi M ONKMCAHHE PACYETHBIX €IUMHHUI TEPPUTOPHUAILHOIO
NeJIeHUs1, BKJIIYas aIMMHUCTPATUBHOE.

Pa3buBka 00beKTOB 10 TeppuTopuanbHoMy aenenuto B ['MC «Zuluy npoucxonur
Ha OCHOBE JAaHHBIX YTBEPXKJACHHOTO I€HEPAIBbHOIO IJIaHa U KapTe TEPPUTOPUATILHOTO
mianupoBanusi. [lo MarepmanmaMm STHUX JaHHBIX, B D3JIECKTPOHHOM MOJEIN OOBEKTHI
TEMJIOCHAOKEHUS MOKHO pa3/ieNuTh Ha 30HbBI JCHCTBUS aJIMHUHUCTPATUBHOTO WM
TEPPUTOPHUATBHOTO JACJICHUS, B PAMKAX CYIIECTBYIOIIETO MOJIOKEHUS U IEPCIEKTUBHOTO

pa3BUTHA ropoaa, MOCCJICHUA U T.A.

[lepen 3arpy3koi ciosi B KapTy CeMEMCTBO (DailJloB cCIOs yKe JOJDKHO

CymeCTBOBAaTh HAa IUCKE, T.C. CJIOU JOJIDKHBI OBITH pCABApUTCIIbHO CO3/1aHbI.

e B kapTy MOXXHO 10OaBUTb:
e BekTopHBbIH CIIOH, pacTpOBBIA 00BEKT, IPYIIITY PACTPOBBIX OOBEKTOB.

e Cimom ¢ cepBepoB, mnomaepxkuBaromux crenupukamuo  WMS
(WebMapService).

e Pactposslii aiin (hopmat *.bmp;*.pex;*.tif;*.gif;*.jpg);

e Pactposbic 00bekThI Tporpamm OziExplorer u Maplinfo.

PexxuM nonydyeHust nHGOpMaUU UCIIONB3YETCs ISl IPOCMOTPA CEMaHTUYECKOM

uHdopmaIuu o o0bekTaM ciaos. C MoOMOIIbIO 3aPOCOB MOXKHO:

® JIPOU3BCCTHU BBI60pKy JAaHHBIX U3 0a3bl B COOTBETCTBHH C 3aJaHHbIMHU

YCIIOBUSIMU;
® 3aHECTU OJMHAKOBBIC IAHHBIC OJHOBPEMEHHO ISl TPYHIbI OOBEKTOB;

® JIPOU3BOJUTL KOIIMPOBAHUC JAHHBLIX U3 OJHOI'O ITIOJIA B APYTIOC JJIA I'PYIIILI

00BEKTOB.

Taxoke Be1OOpKa qaHHBIX B «ZuluThermo 8.0» Bo3MOKHA MO YCIIOBHIO:

e HaumenoBanue notpedurens (aapec)
e HauMeHOBaHHE KOTEIBHOU

e Howmep kotenpHOM
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e OO0cnyxuBarolas OpraHu3aIus
e Ko/pl y3710B NOJKIIIOUEHUS TOTpeOUTENEH
e [lo 1r000My MOJIIO BHECEHHOMY B 0a3y JTaHHBIX (TeMIeparypa, JaBjicHuEe U

T.IL.).
['panuIiaMu TEpPUTOPUATHHOTO JCICHUS MOTYT SIBJISTHCS:

®  KaJacTpOBbIE KBapTAaJbl;
® TEIJIOCETEBbIE PailOHBI;
® [UIAHUPOBOYHBIE PailOHBI;

® AIMHUHHUCTPATUBHBIC PAHOHBI.

CeTka pallOHMPOBaHMSI, HAHECEHHAs B JJICKTPOHHOM MOJENH, TMO3BOJISIET
MpUBs3aTh 0a3y JaHHBIX, COCTOSIIYIO W3 CBEJCHUH, BXOMSIIWX B MACHOPT €IUHUIIBI
TEPPUTOPUAIHHOTO JICTICHHUS, K TUIOIIATHOMY OOBEKTY, OMPEALIISIONIEeMY TPAHUIIBI ITOU

CANHUIIBI. Fpa(l)I/I"IeCKI/I, AIMHUHHUCTPATHUBHOC JICJICHUC IIOCEJICHUM.

3.4. T'mapaBiauveckmii pacuer TEIVIOBBIX cerei JII000H CTeINeHH
3aK0JIbLIOBAHHOCTH, B TOM YHCJIe THIPAaBJINYeCKHil pacyeT NpU COBMeCTHOH padore
HECKOJIbKMX HCTOYHUKOB TEIVIOBOM JHEPIMHU HA ¢AUHYI0 TEIJIOBYIO CETh.

['mapaBnuyecknii pacyeT MPENyCMAaTPUBAET BBINOJHEHUE pacdyeTa CHUCTEMBI
LEHTPAJIN30BAaHHOIO TEIUIOCHAOKEHUS C MOTPEOUTENAMU, MOJKIFOUEHHBIMHU K TEIIOBOM
CETH 110 PA3JIUYHBIM CXEMaM.

Lenpro pacyeTa SBISIETCS ONPEACICHUE PACXOJI0B TEIUIOHOCUTENS HA y4acTKax
TEIJIOBOM CETU U y MOTPEOUTEINEH, a TaKKe KOJIMYECTBE TEIIOBOM SHEPTUU MOJTydaeMon
norpedbuTeseM NpHU 3aJaHHOM TeMIepaType BOJbI B MOJAIOLIEM TPyOONpoBOJE U

pacmnojiaracMom Harope€ Ha HCTOYHHKEC.

COSI[aHHaH MaTCMaTH4YCCKas1 UMUTAalITMOHHAasA MOACIIb CUCTCMBI TGHJ’IOCHa6)I(eHI/I$I,

ClIyKamias JJIA PCHICHUA HOBGpO‘-IHOfI 3aJga4u, IIO3BOJIAACT AHAJIM3UPOBATH

8



CxeMa TeIIoCHa0KEHUS TOPOJICKO OKpyT Topos Enen
TUIPABIMYECKUNA U TEIJIOBOM PeXUM pabOThl CUCTEMBI TEIJIoCHa0XeHus. B kauecTse
TEIUIOHOCUTEIIS UCTIOJIB3YETCS BOAA.
['mapaBnryecKnii pacyET TEMIOBBIX CETEU MPOBOAUTCA C YUETOM:
® YTEUYEK U3 TEIUIOBOM CETH U CUCTEM TEILIONOTPEOICHUS;
® (haKTUYECKH YCTAHOBJIECHHOTO O0OOpYyIOBaHMS Ha aOOHEHTCKUX BBOJAX U
TEIUIOBBIX CETSX.

['mapaBnuyeckuii pacueT TMO3BOJISIET paccuuTaTh JIIOOYyH0 aBapui0 Ha
TpyOONpOBOJAX TEIJIOBOM CETH W MCTOYHMKE TEIUIOCHAOKEeHUs. B pe3ynbrare pacuera
OTPENENSAIOTCA PACXObl U MOTEPH Haropa B TpyOONpoOBOaX, HAMOPHI B y3JaX CETH, B
TOM YHCJIE PacloJiaraéMble HAOPbl y NOTPEOUTENEH, pacX0obl U TEMIIEPATYPhl BOJIbI HA
BXOJIE€ M BBIXOJIC B KXKIYIO CHUCTEMY TeruionoTpebneHusi. PaccunteiBaercs 6anaHc 1o
BOJIE Y OTIYIIIEHHOMN TETJIOBOM HEPrUuei MeX 1y HCTOUHUKOM U TIOTPEOUTEISIMH.

Pa3zmepHOCTh pPacCUUTHIBAEMBIX TEIUIOBBIX ceTe, CTEIIEHb 150,
3aKOJIBLIOBAHHOCTH, & TaK)K€ KOJMYECTBO TEIIOMCTOYHUKOB, PabOTAOIIMX Ha OOUIYIO
CEThb — HE OTPAHUYCHBI.

[locne co3nanus pacyeTHOW MaTeMAaTHUYECKOW MOJAENU CeTh U (HOPMHUPOBAHUS
MacrnopTU3alUU KaXKJIO0r0 OOBEKTa CETH, B MOJYYHMBIICHCS 3JIEKTPOHHOH MOJAEIU
[IOCEJICHUSI MOTYT BBINOJIHATHCS PA3JINYHbIC TEIIOTHAPABINYECKUE PACUECTHI.

Pacuer cucteM TemiocHa0XEHUSI MOKET MPOU3BOJUTHCS C YUYETOM YTE€UEK W3
TEIJIOBOM CETM U CHUCTEM TeIUIONOTPeOSieHHs, a TakXKe TEIJIOBBIX TIOTEPh B
TpyOONPOBOJaX TEIJIOBOU CETH.

Pacuer TemyioBbIX MOTEph BeAETCS JIMOO MO HOPMATUBHBIM MOTEPSM, JIUOO MO
(aKTHYEeCKOMY  COCTOSTHUIO  M30JAlMHU. Pe3ynbrarbl  pacdeToB  MOTYT  OBITh
sKkcnopTupoBanbl B MS Excel, HarisgHO MpeacTaBiieHbl C MOMOIIBIO TeMaTHYECKOU
PacKpacKu U Mbe30METPUUECKHUX TPAPUKOB.

Kaprorpaduuecknii MmaTepual u cxema TEIUIOBBIX CETEH MOKET OBITh O(hopMIIeHA

B BUJIE JJOKYMEHTA C UCIOJIh30BAHUEM MaKeTa MeUaTH.
B nacrosiiee Bpems B coctaB pacderoB [IPK Zulu Thermo Bxoaut 6 Tumos
THIPABINYECKOTO pacueTa:

1. HanmagoO4YHBIN pacyer;
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IIOBEPOYHBINA PACYET;

PacuyeT HaAAC)KHOCTH,
PaCUYCT HOPMATHBHBIX IIOTCPHb TCILIIA YCPE3 U3OJLAIUIO.

KOHCTPYKTOPCKUU pacuer;

pacder TemMrepaTypHoro rpaduka;

UAPAaBIMYCCKOro pacdera TCIIIIOBBIX CeTe OT KOTEIbHBIX

TOpPOJICKOTO OKpYTa, C YYETOM BCEX MEPEepaclperesieHuid U MEePCIEKTUBHBIX TPUPOCTOB

TEIJIOBOM HAarpy3Ku MOTpeOuTeNel npecTaBIeHbl Ha PUCYHKAX HIDKE.
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Pucynok 3.4.4 — IIbe3omeTpuueckuii rpaduk BAOJIb MYTH OT KOTEIbHOU
Anekcarnposka JICY-3

3.5. MoaenupoBaHue BceX BUI0B NMePeKIIOYEHH, OCYIIeCTBJIsIEMbIX B TEIJI0BBIX
ceTsiX, B TOM YHCJIe NMEePEKJIIYEHUN TEIUVIOBBIX HATPY30K MEKAYy UCTOUYHMKAMHU
TENJIOBOM IHEPIrUH.

KoMMyTanmoHHble 3a1a4n IpeAHA3HAYEHBbI IS aHAIM3a U3MEHEHUI BCIIEICTBHE
OTKJIIOYEHHUS 3aJBWKEK WJIM y4YaCTKOB CeTH. B  pe3ynapTaTe  BBINOJHEHUS
KOMMYTAlIMOHHON 33/1a4ul ONPEeNAIOTCsl 0O0OBEKThI, MONaBUIke noj oTkiIoueHue. [Ipu
ATOM IPOU3BOJUTCS pacdeT 0ObEMOB BOJIbI, KOTOPbIE BO3MOXKHO MPUAETCS CIUBATh U3
TpyOOIIPOBOJOB TEIJIOBOW CETM M CHCTEM TEIUIONOTpeOsieHus. Pe3ynbrarhl pacdera
0TOOpakaroTcsl Ha KapTe B BHUJIE TEMAaTUUYECKOW PACKPACKU OTKIIOYEHHBIX YYaCTKOB U

MOTPEOUTENCH U BEIBOASATCS B OTUET.

[Tpu 1060M TIEpEKITIOUEHNH HACOCHBIX arperaToB B HACOCHOW CTaHIIMU WJIM HA
WCTOYHUKE aBTOMATHYECKH TMEPECUUTHIBAETCA CyMMapHas pacXxOJHO—HaIopHas

XapaKTCPHUCTHUKA Bcel COBOKYITHOCTH pa60Ta10me HaCOCOB.
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CxeMa TeIIoCHa0KEHUS TOPOJICKO OKpyT Topos Enen

I[JISI PEryIdATOPOB AABJICHHA W pacxola IMEPCKIIOYCHHUEM ABJISACTCA M3MCHCHHC

YCTaBKH.
s moTpeOuTenei mepeKIroueHUeM SBIISETCS JIF000€ U3 CICAYIOIINX TeHCTBUM:

® BKJIOYCHHUE/OTKIIIOUEHUE OJIHOTO WJIM HECKOJBKUX BHJIOB TEIIOBOM
Harpy3Ku;

® OIpaHUYEHHUE OJJHOTO WJIM HECKOJBKHX BUJIOB TEIUIOBOM HArpy3KH;

® U3MEHEHHE TEMIIEPAaTypHOTO TrpaduKa WM YACTBHBIX Pacxo0B
TEIUIOHOCUTES IO BUJIaM TETJIOBOW HArpy3KH.

[Ipenycmotpena reHepanus CIIeIIMATIbHBIX OTYETOB 00
OTKJIFOUEHHBIX/BKJIFOUEHHBIX A0OHEHTaX U YYaCTKaX TEIIOBOM CETH, COCTOSIHUE KOTOPBIX
WU3MEHWIOCH B PE3yJIbTaTEe MOCIEIHErO MPOU3BEIECHHOTIO €UHUYHOTO WM TPYNIIOBOIO
MEPEKITIOYEHUS. ITU OTYETHI MOTYT COJEPKATH JHO0YI0 HHPOPMALIUIO 00 3TUX 0OBEKTaX,
CoJIepyKaIyrocs B 0asze TaHHbBIX.

Pexxum TuIpaBInyecKOrOo MOIEIUPOBAHUSL IO3BOJIIET OINEPATHUBHO MOJIy4aTh
OTBETHI Ha BOIpoOchl TUnMa «YTo Oyner, eciu...?» DTO HaeT BO3MOXKHOCTh M30€XKaTh
OIIMOOYHBIX JEUCTBUN TIPU PETYIUPOBAHUH PEXKUMA M MEPEKIIOUCHUSIX Ha peabHOM
TEIUIOBOM CETH.

[Toncucrema rugpaBINYECKUX PACYETOB NO3BOJISIET MOAEIUPOBATh IPOU3BOJILHBIE
PEXUMBI, B TOM YUCJIE aBAPUIHBIE U MEPCIEKTUBHBIE. [ UIIpaBINUECKOE MOICIIUPOBAHKE
IIPEAIONIAracT BHECEHUE B MOJENIb KaKUX—TO M3MEHEHUH C LEJBbI0 BOCIPOU3BEACHUS
PEXKUMHBIX MOCIEACTBUM ITUX W3MEHEHHM, KOTOPbIE HCKAXKAIOT pEajbHbIC JaHHbIE,
ONMCBHIBAIOIINE SKCIUTYaTUPYEMYIO TEIIOBYIO CETh B €€ TEKYILEM COCTOSTHUU.

[Toncucrema TUIPABINYECKUX pacyeToB COJICPKUT CIIeIMAIbHBIN
MHCTPYMEHTAPUHM, TMO3BOJSAIOIIMKA JUISI  LEJNEd  MOJCIMPOBAHUSA  CO3JaBaTb M
aJIMUHUCTPUPOBATH CIIEIIUATLHBIC «MOJICTTLHBIE» 0a3bl — HA0OPHI TAHHBIX, KIIOHUPYEMBIX
M3 OCHOBHOU (KOHTPOJIbHOM) 0a3bl JTAHHBIX OMUCAHUS TEIJIOBOM CETH, Ha KOTOPBIX
MpeayCMaTpUBaeTCA MPOU3BEACHHUE JIIOOBIX MAHUIYJSIIUI 0e3 pucKa HCKa3UTh WM

MOBPEIUTh KOHTPOJIbHYIO 0a3y. [laHHBIN MeXaHU3M Takke 00ecreyrBaeT BO3MOKHOCTD
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CxeMa TeIIoCHa0KEHUS TOPOJICKO OKpyT Topos Enen

OCYILECTBJIEHUS] CPABHUTEJIBHOTO aHAJIN3a Pa3JINYHbIX PEKUMOB paOOThI TEIUIOBOM CETH,
peain30BaHHBIX B MOJICNBHBIX 0a3ax, Mexay coboil. B wyacTHOCTH, HarIsIHBIM
aHAJIUTUYECKUM MHCTPYMEHTOM SIBJISIETCSI CPABHUTENBHBIN NMbE30METPUUECKUN TpaduK,
Ha KOTOPOM HPUBOJATCS W3MEHEHHMS THIPABIMYECKOTO PEXUMA, IPOU3OLICALIEE B

PE3YJIbTATC TCX UJIN MHBIX MaHHHYHHHHﬁ.

HpI/I aHaJIM3cC HCpCKJ’IIOLICHI/Iﬁ OIIpCACIIACTCA, KaKHC OOBEKTHI IIonnagaroT I10M4

OTKIIOYCHHA, N BKIIIOYACT B ceOs:

e BBIBOJ MH(POPMALIUU 1O OTKIIFOUEHHBIM O0BEKTAM;

® pacueTr 00bEeMOB BHYTPEHHUX CHUCTEM TEIUIONOTPEOSICHUsI U Harpy30K Ha
CUCTEMBI TEIIONOTPEOJICHUS TIPU JaHHBIX U3MEHEHUSIX B CETH;

e 0TOOpaXeHHE PE3yJIbTATOB pacueTa Ha KapTe B BUJE TEMATHYECKOU
pacKpacku;

® BBIBOJ] TAOJUYHBIX JIAHHBIX B OTYET, C MOCIEAYIOMIEH BO3MOKHOCTBIO UX

nedatH, skcriopta B popmar MS Excel mmn HTML.

3.6. Pacuer 0a;1aHCOB TeNJIOBOI JHEPIUHU N0 HCTOYHUKAM TEIJIOBOI YHEPTUH U 1O

TEePPUTOPHAIBHOMY NPU3HAKY.

[leapto pacuera OallaHCOB TEIUJIOBOW DHEPTUU  SIBIACTCA ONpENETICHUE
(hakTHYECKUX PacXOJ0B TEIJIOHOCUTEISI HA yJacTKax TEIJIOBOM CETH U y TOTpeOUTeNeH,
a TaKKe KOJIMYECTBAa TEIUIOBOW HHEPTUU TOJIy4aeMou MoTpedurteneM NpH 3aJaHHOU
TEMIlepaType BOAbl B IMOAAIOUIEM TPYyOONpPOBOAE U pacrojiaraeMoM Hamope Ha
HWCTOYHUKE.

PacueTsl MOTYT IPOBOAUTHLCSA MPU PAZTUYHBIX UCXOAHBIX JAHHBIX, B TOM YHCIIE
MPA aBapUMHBIX CUTYaALUSIX, HAIPUMEDP, OTKIIOUYEHUU OTACIBHBIX YYAaCTKOB TEIJIOBOM
CETH, Nepeaayu BOJbI U TEIUIOBOM YHEPTUU OT OAHOTO UCTOYHUKA K IPYTOMY IO OJTHOMY

13 TpyOOTPOBOJIOB U T.1.

Pacuér TernoBsIX ceTer MOXKHO MPOBOJIUTH C YUYETOM:
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® yTEuYeK U3 TEIUIOBOM CETH U CUCTEM TEIIONOTPEOICHUS;
® TEIUIOBBIX MOTEPh B TPYOONPOBOJIAX TEIIOBOM CETH;

L q)aKTI/I‘IeCKI/I YCTAHOBJICHHOTO O60py,Z[OBaHI/I$[ Ha aOOHEHTCKHX BBOJaX H

TCIIJIOBBIX CCTAX.

banaHchl TenoBou OHCPTUHU 110 UCTOYHHUKAM H I10 TCPPUTOPHUAIIBHOMY IIPU3HAKY

npuBeneHbl B Knure 4 HacTosIIIEero 10KyMEHTA.

3.7. Pacuer mnoTepb TeEIUIOBOl JHEPruU uYepe3 M3OJSANUI0 H € YyTeYKaMHu
TEeNJIOHOCHTEJIA.

[lenbto pacuera sBIsAETCS ompeacicHue (PaKTUUYECKUX TEIUIOBBIX MOTEPh Yepe3
M30JIALIUIO TPYOONpOoBOI0B. TEIIOBBIE TOTEPU MOTYT ONPEACIATHCS CYMMApHO 3a roj 1
¢ pa3ouBkoii o mecsaiam. [IpocMoTpeTh pe3ynbTaThl pacyeTa MOXKHO Kak CyMMapHO 10
BCEM TEIUIOBOM CETH, TaK M MO KAXKIOMY OTHAEJIBHO B3ATOMY HCTOYHHMKY TEIUIOBOMN
SHEPrUU U KaXJIOMY IeHTpaibHOMY TerioBomy myHKTy (LITII). Pacuer moxet ObITh

BBITIOJIHCH C YYCTOM IIOIIPABOYHBIX KOB(l)(bI/II_[I/ICHTOB Ha HOPMBI TCIINIOBBIX IIOTCPb.

OnpeneneHne HOPMUPYEMBIX SKCITyaTAIMOHHBIX YAaCOBBIX TEIUIOBBIX IMOTEPh
MPOM3BOJUTCS HAa OCHOBAHUM JAHHBIX O KOHCTPYKTHBHBIX XapaKTEPUCTHUKAX BCEX
YYaCTKOB TEIUIOBOM CeTH (TWUIlE TPOKIIAJKH, BUJE TEIUIOBON H3OJALUU, TUAMETPE U
JUTMHE TPYOONPOBOAOB U T.II.) TIPU CPEAHETOJOBBIX YCIOBHIX paOOThI TETUIOBOM CETH
HCXO/S U3 HOPM TEIUIOBBIX MOTeph. [loapoOHas MeTonuka pacuera TEIJIOBBIX MOTEPh

yepe3 M30JIAIUI0 U ¢ YUeTOM yTeUYEeK TEIIOHOCUTENIS ONMCaHa B PYKOBOJICTBE K «Zulu-

Thermo 8.0».

3.8. Pacuer moka3zarejiel HAIe:KHOCTH TEILIOCHAQKEeHHUS.

OHeHKa HAaJCKHOCTH TCIIJIOBBIX ceren OCYHICCTBIACTCA II0 pPE3yJibTaTaM
CpaBHCHHA PACUYCTHBIX 3HAUCHUN MOKa3aTeaeu HaJACKHOCTH C HOPMHUPOBAHHBIMHU

3HAa4YCHUAMU 3THUX Mokas3arejien B COOTBCTCTBUH C ITOJIOXKECHHUAMU
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n. 6.26 CIT 124.13330.2012.

O6ocHOBaHME HEOOXOJUMOCTH peaU3alMi  MEPONPUSTUH, TMOBBIIIAIOIINX
Ha/ISKHOCTh TETJIOCHA0XKEHUS MOTPEOUTENIel TEIJIOBOM SHEPTUH, OCYIIECTBISETCS IO
pe3ysbTaTaM KaueCTBEHHOTO aHAJIM3a MOJTYICHHBIX YUCICHHBIX 3HAUCHHIA.

[IpoBepka d>ddekTuBHOCTH  peayn3alid  MEPOINPHUSATHH,  MMOBBIIIAIONTIX
HAJSKHOCTh TEIJIOCHAOKEHUSI TOTPEOUTENICH, OCYIICCTBIISETCS IyTEM CpaBHEHUS
UCXOMHBIX (TOJTYYCHHBIX JO peaau3allii) 3HAYCHWH I[OKaszaTele HaJe)KHOCTH, C
pacyeTHHIMA 3HAYCHUSMHU, T[OJYyYEHHBIMU TIOCIEe peanm3anuu  (MOACIUPOBAHUS
peanu3aiun) TUX MEPOTIPUATU.

[ToncucremMa  pacCUMTBIBACT  KOJWYECTBEHHBIC  IMOKA3aTeIM  HAJICKHOCTH
TEIUIOCHA0XKEHUsI (BEpOSTHOCTh O€30TKa3HOU pabOThl) MOTpeOUTENEH Temia OT J000ro

HWCTOYHMKA TEIJIOBOU KOMIIOHCHTBI, C YUYCTOM:

® CPOKOB CITY>KObI TPyOOIPOBOOB TEMIOBOU CETH;

® KIMMAaTUYECKHX XapaKTEPUCTUK;

® AKKYMYJUPYIOIIEH CIIOCOOHOCTH 3JJaHU;

® JIOMYCTUMOTO CHHXEHUS TEMIIEPATYPhI B TOMEIIICHUSIX;

® CPCAHCTO BPCMCHH JIMKBUAAINH HOBpe)KI[CHI/Iﬁ Ha TCIIJIOBBIX CCTAX.

Takum  oOpazom, TmojcucTeMa  ompenenser  "paauyc  KadeCTBEHHOTO
TeIJIOCHAOKEHUA" ISl KaKJIO0TO HMCTOYHHMKA TEIJIa, XapaKTepU3yeMbli MUHUMAIbHO
JOTYCTUMOM  BEPOSTHOCTBIO O€30TKa3HOTO CHAOKEHHS TIMOTpPEeOUTEIeH TEIUIOBOM
sHepruer. JTo, B CBOIO Ouyepeib, JACT BO3MOXKHOCThH OMpeNeNuTh '"ciadbie" mMecTa B
TEIJIOBOM CETU U CIUIAHUPOBATh MEPOIPHUSTHS IO TOBBIIIEHUIO HAJIEKHOCTH PaOOTHI
CUCTEMBl TEIJIOCHAOXKEHUsT B 1eJoM. JlaHHBIE MO CYIIECTBYIOIIUM ITOKa3aTeIsM
HAJIe)KHOCTH TeruiocHaOeHus tmpenctaBieHsl B Kaure 1 (OOGocHOBBIBaromue
Marepuasibl.  CylllecTByIOIIEE TMOJOKEHUE), MO0 TMEpPCIEKTUBHBIM  IOKA3aTemsiM

HaJIeX)KHOCTHU TertocHa0xeHus — B Kuure 11 HacTosiero 1oKkymMmeHra.

18



CxeMa TeIIoCHa0KEHUS TOPOJICKO OKpyT Topos Enen

3.9.I'pynnoBble U3MeHEHNSI XaPAKTEPUCTUK 00beKTOB (Y4aCTKOB TEIJIOBBIX ceTeid,
norpedouTesieil) Mo 3aJaHHBIM KPUTEPHUAM C 1eJbI0 MOAEIUPOBAHUS Pa3THMYHBIX
NePCNEeKTUBHBIX BAPDMAHTOB CXeM TeIJI0OCHAOKEHHU.

JIaHHBII MHCTPYMEHT MNPUMEHUM JUIA  pPa3jMYHbIX LeJIed ©  3a1ay
THIPABINYECKOro MojieinpoBanusi. OCHOBHBIM MpeTHa3HAYCHUEM SIBIIIECTCS KaTMOPOBKa
pacyeTHOW THIPaBIMYECKOM MOJAENIN TEIIOBOM ceTh. TpyOompoBOIbl peanbHOU
TEIJIOBOM CETH BCErJa HMMEIT (PU3NYECKHE XapaKTEPUCTUKH, OTIMYAIOIIHECS OT
MIPOEKTHBIX, B CHILY IPOUCXOAIINX BO BPEMEHHU M3MEHEHH — KOPPO3WUH U BBITIAICHUS
OTJIO)KCHHM, OTPAKAIOIIMXCA Ha HW3MEHEHUU OHKBHUBAJICHTHOM NIEPOXOBATOCTH U
YMEHBILICHUU BHYTPEHHETO JUAMETPa BCIAEACTBUE 3apacCTaHUS. DT U3MEHEHUS BIIHSIOT
Ha THUJPaABIMYECKUE COIMPOTHUBJICHHUS YYacTKOB TpPyOOINpPOBOJOB, M B MacmTadbax
TEIJIOBBIX CETEe TOPOJCKOro okpyra ropoi Enen 3To mpHBOIWUT K 3HAYUTEIbHBIM
PACXO0XKICHUSM PE3yJIbTATOB T'HIPABIMUYECKOTO PACUETA MO «IIPOEKTHBIMY 3HAUCHUSIM C
peanbHbIM THIPABIUYECKUM PEKUMOM, HAOIIOJAEMBbIM B 3KCIUTYaTUPYEMOM TEMIOBOM
cetu. C pyroil CTOpOHBI, U3MEPUTH JIEUCTBUTEIbHBIC 3HAYEHUS IIEPOXOBATOCTEH M
BHYTPEHHUX JIMAMETPOB YYAaCTKOB JEUCTBYIOLIEH TEIJIOBOW CETHU HE MPEICTABISAECTCS
BO3MOXHBIM, MOCKOJIBKY 3TO MOTPEOOBao Obl MAacCOBOTO BCKPBITHS TPYOONPOBOJIOB,
4TO BpsA Jid peanuzyemMo. [1oaToMy 3T 3HaUY€HHS MOXKHO JIMILb KOCBEHHBIM 00pa3oM
OLICHUTh HA OCHOBAaHWU CpPAaBHEHUS peanbHOro (HaOJI0AAEMOro) TUIPaBIMYECKOTO
pexuMa ¢ pe3ysIbTaTaMHu PacueTOB Ha TUAPABINYECKON MOJENH, U BHECTH B PACUETHYIO
MOJIeJIb COOTBETCTBYIOIIME MONpPaBKU. B 3ToM, B mepBoM NpUOIMKEHUH, U COCTOUT

Mpoliecc KaTMOPOBKH.

Pacuer mepcriekTUBHBIX Harpy3ok B «Zulu-Thermo 8.0» u COOTBETCTBEHHO
noI00p MO Pa3IMYHBIM IMapaMeTpaM IUaMEeTPOB TEIUIOBBIX CETEH, APOCCENbHBIX 1Ial0 Ha
MOTPEeOUTENSIX, AOTIOJTHUTENIbHASL YCTAHOBKA MOJIKAYUBAIOLIUX HACOCHBIX CTAHIIUH U T.1I.,

BO3MOKEH C UCIOJIb30BAHUEM PACUETHOTO pexkrma «KOHCTPYKTOPCKHI pacuery.

[leapt0 KOHCTPYKTOPCKOIO pacuera SBJSETCS OINpeesieHHe JIUaMeTpOB
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TpyOOIIPOBOJOB TYNMHUKOBOM M KOJIBIIEBOM TEIUIOBOM CETH NpHU MPOMYCKE IO HHUM
pacyeTHBIX PACXOAOB MPHU 33JaHHOM (KMJIM HEU3BECTHOM) PaCIoOJIara€MOM Halope Ha

UCTOYHUKE.
JlanHast 3a1a4a MOXKeT OBITh UCTIOJIb30BaHA MPU:

® MPOEKTUPOBAHUS HOBBIX TEIJIOBBIX CETEH;
® [IpU PEKOHCTPYKIIMHU CYIIECTBYIOIIUX TETIOBBIX CETEH;

® [IpU BbJAY€ pa3pELICHUN HA TMOJKIIOYEHHE HOBBIX MOTpeOUTENEHd K

CYIIECTBYIOLIEH TEIJIOBOM CETH.

B kauecTBe HCTOYHMKA TEIJIOCHAOXKEHUSI MOJKET BBICTYNaTh JIOO0H y3el
CUCTEMBI, HalpuMep, TerioBas kamepa. s 6onee ruOKoro pemieHus JaHHOW 3ajauu
MPEIYCMOTPEHA BO3MOXKHOCTh 3aJlaHUs ISl Ka)XJOro0 y4acTKa TEIUIOBOM CeTH JH0O

ONTUMAaIbHOM CKOPOCTH JABUKCHUA BOABI, MO0 YACJIBbHBIX JIMHEHHBIX IMOTCPb HAII0pa.

B  pesynpraTe pacyera  OmNpeNeNSAIOTCA  JUAMETPhl  TPYyOOIPOBOJOB,
pacriojaraeMblii Hamop B TOYKE MOJKIIOUYEHUS, pacXObl, TOTEPU HAMOpPa U CKOPOCTHU

ABHIKCHHUA BOJBI HA YHACTKaX CCTH.

I[aHHBIe IO MPCAJIOKCHUAM CTPOUTCIIBCTBA HOBBIX YYACTKOB TCIIJIOBBIX ceTeu u
WCTOYHHMKOB TEIIJIOBOM 9HCPIruun, naJis oOecrieycHus ICPCIICKTUBHLIX HArpy30K

noTpeduTeneit npeacrariacHbl B KHUrax 7 u 8 HacTOSIIEro JOKyMEHTA.

3.10. CpaBHuTe/IbHbIE TIbe3oMeTpUYeckHe rpaduku i pa3padoTKu U aHAJIHM3a

ClleHAPHEB NMEePCNEeKTHBHOI0 Pa3BUTHSI TEMJIOBbBIX CeTeH.

Ha ocHOBaHuU MpeIOCTaBICHHBIX TETUIOCHAOKAIOIIMMH OPTaHU3AIMIMU - CXEM
TEIIJIOBBIX CETEH, TAHHBIX O XapaKTePUCTUKAX YYACTKOB TEIIOBBIX CETCH M BEITUUYMHE
PacYETHBIX TEIUIOBBIX HArpy30K MOTPEOUTENICH TEIUIOBOM SHEPTHMH Ha KapTe CEITbCKOTO
Oblla TOCTPOCHA DJJICKTPOHHAS MOJENbh CHCTEMBI TEIUIOCHaOXkeHus T.0. Emery
(cyliecTByrolIee MOJIO0XKEHUE). DJIEKTPOHHAsI MOJENb pa3paboTaHa ¢ MPUMEHEHUEM
komruiekTa - ['UC «Zulu 8.0» u mporpammHo-pacueTHoro komriekca «ZuluThermo 8.0»

(mpousBoautens OO0 «llomutepm» r. Cankr-IlerepOypr).
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Jlia pa3paboTKM M aHalM3a CLIEHAPUEB NEPCIEKTUBHOIO Pa3BUTHUS TEIJIOBBIX
ceTell CUCTEM LIEHTPAIM30BAHHOIO TEMJIOCHA0XEeHUs B I'. EJell B 2JIeKTpOHHYIO0 MOJIENb
OblIa BHECEHA MCXOJHAas MH(OpMalMs MO NMEePCHEKTUBHBIM O0ObEKTaM, HAMEYAEMbIM K
CTPOHUTENBCTBY, MO0 KaXJAOMY 3TaIly CXEMbl TEIJIOCHA0KEeHUA. AKTUBU3ALUEH MOIYJIsS
«KOHCTPYKTOPCKHUI pacueTy mporpammHo-pacuetHoro komiuiekca «ZuluThermo 8.0»
OBLIN OIpeIEECHbI JUaMETPbI TPYOOIIPOBOJOB TEIIOBOM CETH IIPU MPOIYCKE PACUETHOTO

pacxoaa TCIJIOHOCUTCIIA.

[To xaxxaOMy NEpCTIEKTUBHOMY OOBEKTY C MPUMEHEHHEM MOJYJIS «HaTa09HbIHI
pacuer» IporpaMMHO-pacueTHOro Komiuviekca «ZuluThermo 8.0»  BblnmosiHEeH
TMAPABINYECKUNA PACUET TEIJIOBBIX CETEM U JUIsl HATJISAHOCTH ITOJIyYEHHBIX PE3YyJIbTaTOB
MOCTPOEHBI be3oMeTprueckue rpaduku. Ha ocHOBaHUM MOTYyYEHHBIX PE3YJIBTATOB OBbLI

BBI6paH ONTHUMAIbHBIN CI_IGHapI/Iﬁ IICPCIICKTUBHOT'O PA3BUTH:A TCILIIOBBIX CETEH TI.0. EJICH.

CpaBHUTENBHBIE THE30METPUYECKHE TPADUKH 110 KAXKAO0U TOUKE MEPCIEKTUBHOTO
Pa3BUTHUSL MOKHO MPOCMOTPETH B CJI0€ 3JIEKTPOHHON MOJIENIN CUCTEMBI TEIIOCHAOKEHUS
TOpPOJICKOTO OKpyra, COOTBETCTBYIOLIEM JTaly IMOJKIIOUEHUS. ODJEKTPOHHAs MOJEIb
MepefaeTcss COBMECTHO C HAacTosAlEed cxemMol TemnocHaOxkenus. IIpocmoTp
OpraHM3YyeTCs aKTHBM3aLMEel MOIyJNs «IbE30METPUYECKUil TIpaduk» MpOrpaMMHO-

pacuetHoro komiuiekca «ZuluThermo 8.0».

[Tre3omeTpuyeckue rpapuku KOTEIbHBIX TOPOJICKOIO OKpyra HpeCTaBJICHbI B
Kuure 1 (O6ocHoBbIBaromue matepuaisl. CylliecTByrollee nojoxenue), B n.1.3.5 u B

1.3.4 TaHHOW KHUTH, a Takke B npuiioxkeHue Nel k cxeme temiocHadxenus 1. Enerr.
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