OBOCHOBBIBAIOIIUE MATEPHUAJIbI K CXEME TEIIVIOCHABKEHUSA
T'OPOJICKOI'O OKPYI'A T'OPO/I EJIELL JIUITELIKOX OBJIACTH
HA INEPUOJ A0 2036 r. (AKTYAJIM3ALIUA HA 2023 r.)

KHUT A 3

SJIEKTPOHHASA MOJAEJIb CUCTEMBI TEIIVIOCHABXEHUWSA ITIOCEJIEHUA,
I'OPOACKOI'O OKPYT' A, TOPOJA ®EJEPAJIBHOI'O 3BHAYEHUSA
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3.1. TI'pajpuueckoe mnpeacraBjieHHe OOBEKTOB CHCTEMbI TeIJOCHAOKEHUsl ¢
NpUBA3KOH K Tomorpaguyeckoii OCHOBe TOPOACKOr0 OKPyra M ¢ TOJHBIM
TOIOJIOTHYECKUM ONMCAHNEM CBSI3HOCTH 00bEKTOB.

OJneKTpoHHas MOJEJIb CXEMbl TeruiocHaOxeHus: T.0. Emery paspaborana c
ucnoas3zoBanreMm [ UC «Zulu» u mporpammHo-pacueTHoro komruiekca «ZuluThermo Bep
8.0» (manee - «ZuluThermo 8.0»). PazpaboTurikom nanHoro komriekca siisiercss OO0
«[Tommrepm» 1. Cankr-IlerepOypr, caiit paspaborumka http://politerm.com.ru/.
DNeKTpOHHAsT MOJEIb BBIIOJHEHA C YYETOM MPUBS3KH K TONMOrpapuueckoil OCHOBE U

CXCMC PACIIOJIOKCHHNA NHIKCHCPHBIX KOMMYHI/IKaI_[I/Iﬁ.

JanHble Ui pa3pabOTKU SJIEKTPOHHOW MOJIENIM CXEMbl TEeIJIOCHAOKEHUS
MOCEJICHUs] TMPEAOCTaBIECHbl aJMUHUCTpanued r.0. Enenm u TtemiocHaOxaromien

OpraHu3alue.
B kadecTBe UCXOAHBIX TAHHBIX JIJISl €€ pa3pabOTKU UCIIOJIb30BAIHCH:

® IPOCKTHAasT W MCIOJHUTEIbHAS JIOKyMEHTalMs [0 MCTOYHUKAM TeIula,
terioBbIM ceTsiM, L[TIT u UTII, nanubie 1o BBOIAM K TOTPEOUTEIISIM;

® DKCIUTyaTallMOHHAs AOKYMeEHTalus ((hakTHUecKue TeMIlepaTypHble rpa@uku,
TUAPABINYECKHE PEXHUMBI, JaHHbIE 110 IPUCOEAMHEHHBIM TEIJIOBBIM
Harpy3kam M MX BHJIaM U T.I1.);

e JaHHBIC 10 BHJIAM NPOKJIAAKU U TUIIAM IPUMEHSEMBIX TEIUIOU30JALHOHHBIX

KOHCTPYKLHH, CPOKH IKCIUTYaTALUU TEILUIOBBIX CETEH.

TemnoByto ceTb MOKHO M300pa)kaTh Ha KapTe, ¢ MPHUBS3KONH K MECTHOCTH (TI0
KOOpAWHATaM, C MPUBS3KON K OKPYXKAIOIIUM 00BEKTaM), 4TO MO3BOJUT B JAaIbHEHIIIEM
HE TOJIbKO TPOBOJUTH TEIUIOTUAPABIMYECKUE paCUeThl, HO U pelIaTh JPyTHE

MHXCHCPHBIC 3a/la4i, 3Hasl TOYHOC MCCTOHAXOXKACHUEC TCIIJIOBBIX CETEH.


http://politerm.com.ru/
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Pucynok 3.1.1 - 300pakeHne TEIOBOI CETH Ha KapTe C MPUBA3KON K MECTHOCTH

Zulu moxeT paboTaTh KaK B JIOKAJILHOW CUCTEME KOOPAWHAT (TUIaH—CXeMa), TaK U

B OJIHOM 13 reorpaduyecKux MPOSKITUi.
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Cucrema noanepsxuaet 6osee 180 natymos, B Tom uuncine [13-90, CK—42, CK-95
no 'OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NAD83, EUREF 89.
Cnucok noaaepKuBaeMbIX 1aTyMOB OyAET pacIIUpPSThCS.

Cucrema npeasiaracT HabOp MpenoIpeesIEHHbIX cucTeM kKoopauHat. Kpome Toro,
NOJIb30BATENIb MOJKET 3aJaTh CBOK CHUCTEMY KOOPAMHAT C WHIUBUIYAIbHBIMU
rnmapamerpaMu Ui NOAAEPKUBAEMBIX CUCTEMOM mpoekuuil. B  dacTtHOoCTH, 3Ta
BO3MOHOCTb [TO3BOJIUT, MPU U3BECTHBIX MapamMeTpax (KiIrdax nepexojaa), IpuBs3bIBaTh
JAHHBIE, XPAHALIMECS B MECTHOM CHCTEME KOOPJMHAT, K OJTHOM M3 INI00ANIbHBIX CUCTEM
KOOPAUHAT.

JlanHble, XpaHsIIMecs: B pa3HBIX CUCTEMax KOOPAMHAT, MOXHO OToOpa)xaTh Ha
OJIHOM KapTe, B OAHOM W3 mpoekuuil. [Ipu 3TOM mepecyer koopauHAT (eciau OH
TpeOyeTcs) U3 OHOTO AaTyMa B APYroil U U3 OAHON MPOEKLUHU B JPYTYIO IPOU3BOIUTCS
Ipu 0TOOPAXKEHUU «HA JIETY.

JlaHHBIE MOYKHO IIEPENPOEHUPOBATh U3 OJHOW CUCTEMBI KOOPAMHAT B JIPYTYIO.
Cnenyer OTMETHUTbH, UTO AJIEKTPOHHAST MOJIENb, IMPEJOCTABICHHAs 3aKa3uuKOM, Oblia

BBINIOJTHEHA B JIOKAJIbHOW (MECTHOM) cUCTEME KOOPAUHAT.

3.2. Ilacnoptu3anusi 00bEKTOB CUCTEMbI TENJI0CHAOKEHHS.

[Ipu pabote B reonHPOPMAIIMOHHOMN CHCTEME CETh JOCTATOYHO ITPOCTO U OBICTPO
3aHOCHUTCS C TIOMOIIBIO MBIIITKHA WK 10 KoopauHatam. [Ipu aTom cpasy dopmupyeTcs
pacuetHas monenb. [locne rpaduyeckoro M300pakKeHHUS CUCTEMBI TETUIOCHAOXKECHHS,
HE0OXOAMMO 3a7aTh PACUETHBIC MMApaMeTPhl OOBEKTOB M BHITIOJHUTH COOTBETCTBYIOIINE
pacueTsl.

TenoBast ceTh BKJIIOYAET B ceOsl CIEAYIOIMIME OCHOBHBIE OOBEKTHI: UCTOYHHK,
y4acToK (TpyOONpOBOIbI), MOTPEOUTETh W Y3Jbl: ICHTPAIbHBIC TEIUIOBHIC ITYHKTHI
(LITII), HacocHBbIE, 3alIOPHYIO U PETYIUPYIONIYIO apMaTypy, KaMephl U IPYyTUE AJIEMEHTHI.

HacnomeauHﬂ 00BEKTOB CHCTEMBI TEINIOCHAOKEHUS OCYIICCTBIIAJIACH HaA OCHOBC
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MMpCAO0CTABJICHHBIX UCXOJHBIX U PACUYCTHBIX JIaHHBIX.

[TacropTu3arus HeoOX0UMa TSI AUCTIETICPU3AIINN 0OBEKTOB TETLIOCHAOKECHHUS

U €€ CTPYKTYpHUPOBAHHUA B 00IIIEH 1I€TI0YKe, 8 UMEHHO:

JlJ1s1 ICTOYHUKOB TEIIOBOM JHEPIrUM:

® HOMEpP UCTOYHUKA;
® TreoJIe3UUecKasl OTMETKA, M;

e pacueTHas TeMmIepaTypa B nojaroiiem Tpyoomnpooe, °C;

® pacyeTHas TEMIIEpATypa XOJI0AHON BOJkI, °C;

® pacyeTHas TEMIIEpATypa HAPYKHOTO Bo3ayxa, °C;

® pacyeTHbIM pacrojaraeMblii HaloOp Ha BBIXOAE U3 UICTOYHUKA, M;
® pacueTHbIM Hamop B 0OpaTHOM TpyOOIPOBOIE HA HCTOYHUKE, M;
® DPEXHUM pabOThl HCTOYHUKA,

® MaKCHUMaJbHBIA pacxoj Ha MOAIUTKY, T/4.
JIJIfl y4aCTKOB TEIJIOBOM CeTH:

® BHYTPEHHHI IMaMETp MOJIAIOIIETO U 00PATHOTO TPYOOIIPOBOIOB, M;

® [IEPOXOBATOCTH MOAAIOIIETO M OOPATHOTO TPYOOIIPOBOIOB, MM;

KO3(pUIIMEHT MECTHOTO COMNPOTHUBJICHUS TOJAIOIIEIO M O0OpPaTHOTrO

TpyOOIPOBOIOB.
Jloist moTpeduUTEIeH TENJIOBOI JHEPTUM:

® BBICOTA 3/1aHUS NMOTpeOUTENsE (MUHUMAIBHBIN CTATUYECKUI HAIOP), M;

® HOMEpP CXEMBbI MOJKIIOYEHUS MOTPEOUTENS;

® pacueTHas TeIIoBas Harpy3ka CUCTEM TEIUIONOTPEOICHUS;

e KO3(pPUIMEHT U3MEHEHHUS PAcXojla Ha CUCTEMY OTOILUICHHS, CUCTEMY
BEHTUJIALIUU U 3aKpbIThie cuctembl ' BC;

¢ KO3 PUIIMEHT U3MEHEHHU pacXojia Ha OTKPBITBIA BOA0Pa300p.
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3.3. INacmopTu3anmss M ONHCAHME PACYETHBIX €JUHHULl TEPPUTOPHAIBLHOIO
JAeJIeHUs], BKJII0Yas A/IMMHUCTPaTUBHOE.

Pa3buBka 00beKTOB 10 TeppuTopuanbHoMy aenenuto B ['MC «Zuluy npoucxonur
Ha OCHOBE JAHHBIX YTBEPKJICHHOIO N'€HEPaJbHOIO IJIaHA U KapTe€ TEPPUTOPHUAIBHOTO
wiaHupoBanud. [lo maTepuaniaMm 3THX JIaHHBIX, B JJEKTPOHHOW MOJEIN OOBEKTHI
TEIJIOCHAOKEHNUS MOXKHO pa3/eNuTh HAa 30HBI JCHCTBUS aJAMHUHHCTPATUBHOTO WIIH
TEPPUTOPHAIBHOTO JICJICHUS, B paMKaX CYIIECTBYIOLIETO MOJIOKEHUS U MEPCIEKTUBHOTO

pa3BUTHA TOpOaAa, ITOCCIICHUA U T. M.

[lepen 3arpy3koil ciosi B KapTy CeMEHCTBO (hailJioB CJOSI yXKe€ JOJKHO

CyHIeCTBOBATh HAa JUCKC, T.C. CJION JOJI’KHBI OBITH MpCaABApPUTCIIbHO CO3daHBbI.

e B kapTy MOXHO 100aBUTH:
e BekTopHBbIH CIIOH, pacTpOBBIA 00BEKT, IPYIIITY PACTPOBBIX OOBEKTOB.

e Ciaom ¢ cepBepoB, nojAcpxkuBapmmx  creuudukamuo  WMS
(WebMapService).

e PacrtpoBslii paitn (popmat *.omp;*.pex;*.tif;*.gif; *.jpg);

e Pactposbic 00bekThI Mporpamm OziExplorer u Maplinfo.

PexxuM nonyuyeHust nHGOpMaUU UCTIONB3YETCs ISl IPOCMOTPA CEMaHTUYECKOM

nHpopManu o oobekTaM ci1os. C TOMOIMIBIO 3aIIPOCOB MOXKHO:

¢ IIPOU3BCCTH BLI60pKy JaHHBIX U3 0a3bl B COOTBETCTBUH C 3aJaHHbBIMHU

YCIIOBUSIMU;
® 3aHECTH OJMHAKOBBIC IAHHBIE OJTHOBPEMEHHO JIJIsl TPYNIbl 00BEKTOB;

¢ TIPOU3BOJUTH KOIIMPOBAHUC JAHHBIX U3 OJJHOT'O ITOJIA B IPYTOC JIJIA I'PYIIIBI

00BEKTOB.

Taxoke Be1OOpKa qaHHBIX B «ZuluThermo 8.0» Bo3MOKHa 1O YCIOBHIO:

e HaumenoBanue notpedurens (aapec)
e HauMeHoBaHHE KOTEIBHOU

e Howmep korenpHOMN
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e OO0cmyXrBarOIasi OpPraHU3aIHs
e Ko/pl y3710B NOJKITIIOUEHUS TOTpeOUTENe

e [lo moboMy o0 BHECEHHOMY B 0a3y MaHHBIX (TeMIlepaTypa, 1aBJICHUE U

T.IL.).
['panuiiaMu TEPPUTOPHATBHOTO JEICHUSI MOTYT SIBJISTHCS:

¢ KadaCTPOBBLIC KBAPTAJIbI,
® TCIINIOCCTCBEIC paﬁOHBI;
¢ JUIAHUPOBOYHBIC paﬁOHbI;

¢ AIMHHHCTPATUBHBIC paﬁOHBI.

Cetka paﬁOHHpOBaHHH, HAaHCCCHHAsA B BHGKTPOHHOﬁ MOACIHN, IIO3BOJIACT
IIPpUBA3aTh 6a3y JaHHBIX, COCTOAINYIO M3 CBeﬂeHHﬁ, BXOJAIIUX B IACIOPT CAWMHHIILI
TCPPUTOPUAIIBHOI'O ACIICHUA, K INIOIIAIHOMY O6’b€KTy, OIIPCACIIAIOIICMY I'PAaHUIIBI ATOM

eauHuIpbl. ['paduuecku, aIMUHUCTPATUBHOE JICJIEHUE MTOCETICHHM.

3.4. T'mapaBiauveckmii pacuer TEIVIOBBIX cerei JII000H CTeINeHH
3aK0JIbIIOBAHHOCTH, B TOM YHCJIe TMIPABJINYECKHIl pacyeT Npu COBMECTHOM padore
HECKOJIbKMX MCTOYHUKOB TEIJIOBOM YJHEPTMHU HA eJUHYI0 TEIJIOBYIO CETh.

['mapaBinueckuil pacyeT MPEayCMAaTPUBAET BBINOJHEHUE pacyeTa CHUCTEMBbI
[EHTPAJIM30BAaHHOTO TETJIOCHA0KEHUSI C TTIOTPEOUTENSIMU, MOJKIIOUCHHBIMU K TEIJIOBOM
CETH M0 Pa3JIUYHBIM CXEMaM.

[{esnbro pacueTa ABISETCS ONPEICICHUE PACXOA0B TEIUIOHOCUTEN HA YYaCTKax
TETJIOBOM CETU U y MIOTPEOUTEINEH, a TaKKe KOJTMYECTBE TEIUIOBOM YHEPTUU TOJTydaeMOn
noTpeduTeneM MNpH 3aJlaHHOM TeMIeparype BOAbl B MojaronieM TpyOonmpoBoje Hu

pacinojaracMomM Harlop€ Ha HCTOYHHUKCE.

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

Cly’Kamias JIIsL PEUICHUA HOBCpO‘IHOfI 3aga4u, ITO3BOJIAACT AHaJIM3UPOBATH

8
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THIPaBIMYECKUNA U TEIIOBOM pexuM paboThl cHUCTEMbI TeruiocHaOxeHus. B kauectse
TEIJIOHOCUTENS UCIIOJIB3YETCs BOJA.
['mapaBnuyecKnii pacyET TEMIOBBIX CETEU MPOBOAUTCA C YYETOM:
® YTEYEK U3 TEIIOBOW CETH U CUCTEM TEIUIONOTPEOICHUS;
e (aKTUYECKU YCTAaHOBJIEHHOIO 00OOPYJOBaHMsS Ha aOOHEHTCKHMX BBOJAX U
TEIUIOBBIX CETSAX.

['mopaBinyeckuii  pacdyeT MO3BOJSET paccuuTaTh JHOOYI0 aBapvio Ha
TpyOOIIpOBOAAaX TEIUIOBOM CETH M MCTOYHHUKE TEIUIocHaOkeHus. B pesynbrare pacuera
ONPENENSI0TCA PacXo/bl U MOTEPH Hamopa B TpyOONpPOBOJAaX, HAMOPHI B y3JIaX CETH, B
TOM YHCJIE pacrojaraéMble Halopbl y NOTpeOUTENeH, pacXoabl U TEMIIEpaTypbl BOAbI Ha
BXOJIE€ M BBIXOJIE€ B KaXIYI0 CUCTEMY Teruionorpednenus. PaccunteiBaerca Oaianc mo
BOJIE M OTIYILIEHHOM TEIIOBOM YHEPTUE MEX Ty HICTOUHUKOM U IOTPEOUTEISIMHU.

PaszmepHOCTB PacCUUTHIBAEMBIX TEIJIOBBIX ceTen, CTEIICHb 170:¢
3aKOJIBLIOBAHHOCTH, @ TAaK)K€ KOJMYECTBO TEIJIOMCTOYHUKOB, pabOTAIONIMX HA OOIIYIO
CETh — HE OTPAHUYEHBI.

[Tocne co3nanusi pacyeTHOW MaTeMaTHMYECKON MOJENU CeTH U (HOPMUPOBAHMS
HNacnopTH3alMM KaXJ0ro OOBEKTa CEeTH, B IMOJIyYMBIIEHCS 3JIEKTPOHHOM MOJIEIH
ITOCEJIEHNS MOTYT BBINOJIHATHCS PA3JIMYHBIE TEIIOTUIPABINYECKUE PACUETHI.

Pacyer cucrem TemnocHaOXEHUS] MOXET MPOU3BOAUTHCA C YUYETOM YTEUeK W3
TEIJIOBOM CETHU W CHUCTEM TEIUIONOTPeONeHus, a TakKe TEeIUIOBbIX TIOTeph B
TpyOOMIpOBOAaX TEIJIOBOU CETH.

Pacyer TeroBbIX MOTEph BEAETCS JUOO MO HOPMATHBHBIM MOTEPSIM, JHOO MO
(paKTHUECKOMY  COCTOSIHMIO  M30JsUMU. Pe3ynbrarbl  pacuyeToB MOTYT  OBITh
sKkcopTupoBaHel B MS Excel, HariasgHo mpeacTaBiIeHbl C IMOMOIIBIO TEMaTHYCCKOU
PacKpacku U Mbe30METPUUECKUX IPAPUKOB.

Kaprorpaduueckuit MaTepuan u cxema TEIJI0BbIX CeTel MOXKET ObITh 0hopMIIeHA

B BHJIE JOKyMEHTA C UCIOIh30BAHNEM MaKeTa ICUaTH.
B nacrosiiee Bpems B coctaB pacyeroB [IPK Zulu Thermo Bxoaut 6 Tumos
THIPABINYECKOTO pacyueTa:

1. HanmagoO4YHBIN pacyer;
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IIOBEPOYHBINA PACYET;
KOHCTPYKTOPCKUU PacuerT;

pacder TemrepaTypHOro rpaduka;

pacdCT HAACKHOCTHU,
PaCuYCT HOPMATHBHBIX IIOTCPH TCILIIA YCPE3 U3 OJLAIUIO.

o g bk~ w D

TUAPABIMYCCKOrO pacdcra TCIINIOBBIX ceTell OT KOTEIbHBIX

Pesynpratsl
TOPOACKOT0 OKpyra, C y4ETOM BCEX MEPEPaCIPEICTCHUN U MEPCIEKTUBHBIX TPUPOCTOB

TEIUIOBOM HAarpy3KH MOTpeOuTeNel MpeICTaBICHbI Ha PUCYHKaX HIDKE.
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Pucynok 3.4.4 — IIre3omeTpuueckuii rpaduk BAOIL MyTH OT KOTEJIbHOU
Anekcannposka [ICY-3

3.5. MoaenupoBaHue BceX BUI0B NMePeKIIOYEHHT, OCYIIeCTBJIsIEMbIX B TEMJI0BBIX
ceTsAX, B TOM YHCJIe NMEePEKJIIYEHUN TEeIUIOBBIX HATPY30K MEXKAY MCTOYHUKAMM
TENJIOBOM IHEPIrUH.

KoMMyTanimoHHbie 3a1auu MpeAHa3HAYEHbI sl aHAIM3a U3MEHEHHI BCIIEICTBHE
OTKJIFOYEHHUS 3aJBWKEK WM y4YacTKOB CEeTH. B  pe3yiapTaTe  BBINOJHEHUS
KOMMYTAllMOHHOM 3aJlayd ONpenessitoTcsl 0ObEKTHI, MOMaBIIie NoJ oTKItoueHue. [lpu
ATOM MPOU3BOJUTCS PacyeT 0ObEMOB BOJIbI, KOTOPhIE BO3MOXKHO MPHUAETCS CIUBATh U3
TpyOOIIPOBOZOB TEIJIOBOM CETHM M CHUCTEM TeruionorpediaeHus. Pe3ynbrarel pacuera
OTOOpaXKaIOTCS HAa KapTe B BUJE TEMATHYECKON PacKpacKu OTKIIIOUEHHBIX YYaCTKOB U

MOTPEOUTENICH M BEIBOASATCS B OTUET.

[Ipu 11000M MEpEeKITFOYEHUH HACOCHBIX arperatoB B HACOCHOM CTaHIIMM WJIM Ha
MCTOYHUKE aBTOMATMYECKH TEPECUUTHIBACTCS CyMMapHas PacxoJIHO—HaIloOpHas

XapaKTEPUCTHKA BCEM COBOKYITHOCTH pabOTAIOIIMX HACOCOB.
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CxeMa TeIIoCHa0KEeHUS TOPOICKO OKpyT Topos Emen

JIns perynsaTopoB NaBIEHUS M PacXola NMEPEKIIOYEHUEM SBISETCS MU3MEHEHUE

YCTaBKH.
Jlnst motpedureneil NepeKIOYEeHUEM SBISETCS JTH000€ U3 CIETYIONINX JEHCTBUM:

® BKJIIOYCHUE/OTKIIOYEHUE OJHOIO0 WJIM HECKOJIbKUX BHUIOB TEIUIOBOM
HarpysKu;

® OrpaHUYEHUE OJHOTO WIIM HECKOIBKHX BUIOB TETUIOBOW HATPY3KHU;

® U3MEHEHUE TeMIepaTypHOro rpapuka WIM YACJIbHBIX PacXoJ0B
TEILUIOHOCUTEJISA 10 BUJIaM TEIUIOBOW HArpy3KH.

IIpenycmotpena reHepanus CIIELIMAIIBHBIX OTYETOB 00
OTKJIFOUEHHBIX/BKJIIOUEHHBIX A00HEHTaX U yYacTKaX TEIIOBOM CETH, COCTOSIHHE KOTOPBIX
M3MEHUWIOCh B PE3yNbTaTe MOCIEAHETO MPOU3BEAECHHOIO €IMHUYHOTO MJIM T'PYIIIOBOTO
HEPEKIIIOUEHUS. DTH OTUEThI MOTYT COJEPKATh JI00YI0 HHPOpPMALIHMIO 00 ITHUX 00bEKTaX,
COJIEpIKalIllytocsl B 0a3e TaHHBIX.

Pexxum ruapaBiIndecKOrO0 MOIENMPOBAHUS IIO3BOJIIET OIEPATHBHO IOJy4aTh
OTBETHI Ha BOMpockl Tuna «YUro Oyner, ecnu...?» DTO JaeT BO3ZMOXKHOCTh HU30€XKaTh
OIIMOOYHBIX JEHUCTBUN MPHU PEryJUPOBAHUM PEXUMA U MEPEKIIOUCHUSIX HA PEabHON
TEIJIOBOM CETH.

IToncucrema rugpaBINyeCKUX PaCYETOB MO3BOJISET MOJAEIUPOBATH IIPOU3BOJILHBIE
PEXKUMBI, B TOM YUCJIE ABAPUIHBIE U MIEPCIEKTUBHBIE. | HIPABINUECKOE MOIEIINPOBAHKE
IIPEANOJIaraeT BHECEHUE B MOJEIb KAaKMX—TO U3MEHEHMH C LEJIBI0 BOCIIPOU3BEIACHUS
PEXKUMHBIX TOCIEACTBUM ITUX W3MEHEHHM, KOTOPbIE HMCKAKAKOT pEaJbHbIC JTaHHBIC,
ONMCHIBAIOIINE IKCILTYaTUPYEMYIO TEIIOBYIO CETh B €€ TEKYILEM COCTOSHUH.

[Toncucrema TUAPABINYECKHAX pacyeToB COZIEPKHUT CIIELIMAIIbHBIN
WHCTPYMEHTAPHM, TO3BOJISIONIMUA U1 LEJEd  MOJEIUPOBAHUsA  CO3[aBaTh W
aJIMUHUCTPUPOBATh CIIELUATbHBIE «MOJIENTbHBIE» 0a3bl — HA0OOPHI TAHHBIX, KITIOHUPYEMBIX
W3 OCHOBHOU (KOHTPOJIbHOW) 0a3bl NaHHBIX OIMCAHUS TEIUIOBOM CETH, Ha KOTOPBIX
MpelycCMaTpUBaeTCsl MPOU3BEICHUE JTIOOBIX MaHMITYJSIIUM Oe3 pucka HMCKa3uTh WU

NOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHBIN MEeXaHU3M Takke 00ecleurnBaeT BO3MOKHOCTh
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CxeMa TeIIoCHa0KEeHUS TOPOICKO OKpyT Topos Emen

OCYIIECTBIICHUS] CPAaBHUTEIBHOTO aHAIN3a PA3INYHBIX PEXKUMOB pabOThI TEIIOBOH CETH,
pEaIN30BaHHBIX B MOJIENbHBIX 0a3ax, Mexay co0oi. B wyacTHOCTH, HarjIsgHBIM
aHAJIUTUYECKIM MHCTPYMEHTOM SIBJISIETCSI CPABHUTENBHBIN MbE30METPHUUECKUN TpauK,
Ha KOTOPOM MPUBOJAATCSA WU3MEHEHHs THUIPABIMYECKOIO pPEXKHUMA, IIPOU3OLICALIECE B

PE3YIBTATC TCX WJIIN MHBIX MaHHHYHHHHﬁ.

[Ipyn ananu3e NEPEKIIOYEHUN ONPENENSIeTCs, KaKUe OOBEKTHI MOIMATAI0T IOJ

OTKJIFOUCHUSI, U BKJIFOYAET B ceO:

e BBIBOJ UH(POPMAIUH IO OTKIIOYEHHBIM 00bEKTaM;

e pacueT 00bEMOB BHYTPEHHHX CHCTEM TEILIONMOTPEOJICHUSI U Harpy30K Ha
CHUCTEMBI TEIIONOTPEOICHUSI IPH IAHHBIX U3MEHEHUSIX B CETH;

® OTOOpaXEHHE pPEe3yJIbTAaTOB pacyeTa Ha KapTe B BUJE TEMaTUUYECKOU
packpacku;

® BBIBOJ TaOJUYHBIX JAHHBIX B OTUET, C MOCJIECAYIOIICH BO3MOKHOCTBIO MX

nedatH, skcriopta B popmar MS Excel mmn HTML.

3.6. Pacuer 0a;1aHCOB TeNJIOBOI JHEPIUHU MO HCTOYHUKAM TEIJIOBOI JHEPTUH U 10

TEePPUTOPHAIBHOMY NIPU3HAKY.

Ilenbto pacuera OanaHCOB TEIUIOBOW DSHEPIHMM SBISETCS  ONPEACIICHUE
(paKTUYECKUX PacXo/10B TEIUIOHOCUTENS Ha y4acTKaX TEIUIOBOM CeTH U 'y MoTpeduTenei,
a TaKXKe KOJIMYECTBA TEIUIOBOWM HAHEPTrUM MOJy4aeMOW MoTpeOuTeneM NpH 3aJaHHOU
TEMIEpaType BOJbl B IMOJAIOIIEM TpPyOONpPOBOAE M paclojlaraéMoOM Hamope Ha
HMCTOYHUKE.

Pacuetsl MOTYT TPOBOAUTHCSA MPU PA3TUYHBIX UCXOJHBIX JAHHBIX, B TOM YHUCJE
[P aBAPUMHBIX CUTYALUAX, HAIIPUMEDP, OTKIIFOYEHUU OTIEJBbHBIX YYaCTKOB TEIUIOBOU
CeTH, NIepeayu BOAbl U TEIUIOBOW SHEPTUU OT OJJHOI'O UCTOYHHKA K JPYTOMY IO OJTHOMY

U3 TpyOOIPOBOJIOB U T.1I.

Pac4ér TernoBbIX ceTell MOXKHO MTPOBOAUTH C YUETOM:
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CxeMa TeIIoCHa0KEeHUS TOPOICKO OKpyT Topos Emen

® yTEYEeK U3 TEIJIOBOM CETH U CUCTEM TEIJIONOTPEOIEHNUS;
® TEIJIOBBIX MOTEPh B TPYOOIIPOBOIaX TETUIOBOM CETH;

® (haKTUYECKH YCTAHOBJIECHHOTO OOOpymOBaHMs Ha a0OHEHTCKHX BBOJAX U

TCIIJIOBBIX CCTAX.

bayiaHCel TEIIOBOM SHEPIUM IO UCTOYHUKAM U 110 TEPPUTOPUAIBHOMY IPU3HAKY

IMPUBCACHLI B Kuure 4 HaCTOAIICTO JOKYMCHTA.

3.7. Pacuer nmoTepb TeNnJI0OBOM IHEPTUMN Y€PE3 M30JAIIMI0 M ¢ YTCYKaMHU
TCNJIOHOCHUTECJIA.

[lenpro pacuera sBisIETCS onpeneseHue (PAKTUYECKUX TEIJIOBBIX MOTEPh Yepe3
U30JIALIMI0 TPYyOOnpoBo10B. TemoBble MOTEPU MOTYT ONPEENIATHCS CyMMapHO 3a IFoJ U
¢ pa3buBkoil mo MecsauaMm. [IpocMoTpeTs pe3yapTaThl pacueTa MOKHO KaKk CYMMapHO I10
BCEM TEIUIOBOM CETH, TaK W IO KaXJOMY OTAEIbHO B35TOMY HCTOYHUKY TEIUIOBOU
SHEPrUM U KaXAOMY LEeHTpajbHOMY TemioBoMy myHKTy (L[TII). Pacuer moxxeT ObITH

BBIIIOJIHCH C YUCTOM ITIOIIPABOYHBIX KOC)CI)(l)I/II_[I/ICHTOB Ha HOPMbI TCIJIOBBIX ITIOTCPb.

OrnpenienieHue HOPMHUPYEMBIX SKCILTyaTAllMOHHBIX YaCOBBIX TEIUIOBBIX MOTEPH
IPOU3BOJIUTCS HA OCHOBAaHUM JAHHBIX O KOHCTPYKTHMBHBIX XapaKTEPUCTHUKaX BCEX
YYaCTKOB TEIUIOBOM CETH (THUIME MPOKIIAJIKH, BUAEC TEIUIOBOW HW3OJALMH, JTUAMETPE U
JUTMHE TPYyOONPOBOJOB M T.II.) MPU CPEAHETOJIOBBIX YCIOBUSAX PaOOThI TEIJIOBON CETH
UCXOJI1 M3 HOPM TEIUIOBBIX moteph. [logpoOHas mMeToauka pacuera TEIUIOBBIX MOTEPh
yepe3 M30JSILHI0 U C YUETOM yTeUeK TEIJIOHOCUTENSI OMKCaHa B PyKOBOJACTBE K «Zulu-

Thermo &.0».

3.8. Pacuer moka3artejieili HAJAECKHOCTH TEIJIOCHAOKEHM.

OneHka HaJEKHOCTH TEIUIOBBIX CETEH OCYIIECTBISIETCS IO pe3yJbTaTam
CpPaBHEHHUSl PpACUETHBIX 3HAYEHUM TMOKa3aTejaeil HaJeXKHOCTH C HOPMHUPOBAHHBIMU

3HAa4YCHUAMMU OTHUX rokKazaTeJiei B COOTBCTCTBUH C ITOJIOXKCHUAMMU
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n. 6.26 CII 124.13330.2012.

ObocHOBaHME HEOOXOIUMOCTH pealu3allid MEPOMPHUITHHA, TOBBIIIAIOIINX
HA/ISKHOCTh TETJIOCHA0KCHUS MOTPEOUTENIel TEIJIOBON SHEPTUH, OCYIIECTBISETCS IO
pe3ysbTaTaM KaueCTBEHHOTO aHAJIM3a MOJYYSHHBIX YUCIEHHBIX 3HAUCHHA.

[TpoBepka 3PQPeKTUBHOCTH  peau3alid  MEPOINPHUATHH,  TOBBIIIAOIINX
HA/IGKHOCTh TEIUIOCHAOKCHHSI TOTPEOHTENCH, OCYIIECTBISETCS IyTeM CpPaBHCHHS
MCXOJHBIX (TIOJyYEHHBIX JI0 pealu3alry) 3HAYEHUM MOoKa3aTelaell HaIeKHOCTH, C
pacyeTHBIMH 3HAYCHUSMH, TMIOJYYCHHBIMH TIOCIE peanu3anuu  (MOJETHpOBAHMUS
peanu3anun) 3TUX MEPONPUATHH.

[Toncucrtema paccuumThIBAa€T KOJWYECTBEHHBIE IIOKa3aTeNd  HAJEKHOCTH
TEIJI0CHA0XKEHUS (BEPOSATHOCTh 0€30TKa3HOM paboThl) MOTPEOUTENEH TEIuIa OT JIF0OOT0o

HWCTOYHMKA TEIJIOBOMU KOMIIOHCHTBI, C YYCTOM!

® CPOKOB CIIyKObI TPyOOIIPOBO/IOB TEIIOBOM CETH;

® KJIMMAaTUYECKUX XaPAKTEPUCTHK;

® AKKYMYJUpPYIOIEH CIIOCOOHOCTH 3JJaHUM;

® JIOIyCTUMOI'O CHH>KEHUSI TEMIIEPATYPhI B TOMEIICHUSIX;

¢ CpCAHCTO BPCMCHU JIMKBHUAAIINH HOBpe)KI[eHI/Iﬁ Ha TCIIJIOBBIX CCTAX.

Takum  oOpazom, mojcucTemMa ompeaenser "paaguyc — KaueCTBEHHOTO
TEMJIOCHAOXKEHUA" JUIsl Ka)XOro MCTOYHMKA TeIa, XapaKTepUu3yeMbld MHHHMAJIbHO
JOIMYCTUMOM BEPOSTHOCTBIO OE30TKAa3HOIO0 CHAOKEHMsSI TOTpeOuTeNnel TennoBon
sHepruer. DTo, B CBOIO OYepeib, JAaCT BO3MOXKHOCThH OMpeneinTh '"ciabbie" MecTa B
TEIJIOBOW CETU W CIUIAaHUPOBATH MEPONPHSITHS MO TMOBBIIIEHUIO HAJEKHOCTU PabOThI
CUCTEMbl TeIUIOCHAOXKeHUsT B 1eioM. JlaHHbIE MO CYIIECTBYIOIIMM IOKa3aTessiM
HAJeKHOCTU TeruiocHaOkeHus mnpenctaBieHsl B Kuure 1 (OOGocHOBBIBaromue
matepuasbl. CymiecTByromiee IOJOXKEHHE), [0 TEPCHEeKTUBHBIM  IOKA3aTeNsIM

HaJIeKHOCTU TerocHa0)enus — B Kaure 11 Hacrosimero 10kyMeHTa.
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3.9.I'pynnoBble H3MeHEHNSI XaPAKTEPUCTUK 00beKTOB (Y4aCTKOB TEIJIOBBIX ceTeid,
norpedouTesieil) Mo 3aJaHHBIM KPUTEPHUAM C 1eJbI0 MOAETHPOBAHUS Pa3THMYHBIX

NMEPCIICKTUBHLIX BAPDUAHTOB CXEM TEeNJI0OCHAOKEHHU .

JlaHHBIE MHCTPYMEHT MPUMEHUM Uil  pa3M4HbIX Leled MW 3a1ay
TUAPABINYECKOTO MOJieupoBaHus. OCHOBHBIM MPEIHA3HAYECHUEM SBJISIETCS KaTUOPOBKA
pacueTHOM THJPABIMYECKON MOJEIU TEIIoBOM ceTu. TpyOonpoBOAbl peaabHOM
TEIJIOBOM CETH BCerja HUMEIOT (U3UYECKUE XapaKTEPUCTHKH, OTJIMYAIOIIUMECS OT
MPOEKTHBIX, B CUJTy MPOUCXOASIIUX BO BPEMEHU U3MEHEHU — KOPPO3UU U BBINAICHUSA
OTJIO)KCHUW, OTPAXKAIOIINXCS HA MW3MEHEHUM JSKBUBAJICHTHOM LIEPOXOBATOCTH U
YMEHBILICHUY BHYTPEHHETO JUAMETPA BCIECACTBUE 3apacTaHUsl. ITU U3MEHEHUS BIUSIOT
Ha TUAPABIMYECKUE COMPOTUBICHUS YYacCTKOB TPYyOONMpPOBOJOB, M B MaciiTadax
TEIUIOBBIX CETEN TOPOACKOr0 OKpyra ropoxa Eien 3To0 nNpuBOIUT K 3HAYUTEIBHBIM
PACXOXKICHUSIM PE3YJIbTATOB THAPABIMYECKOrO pacueTa Mo «IIPOEKTHBIMY» 3HAUYCHUSIM C
peabHBIM THIPABIUYECKUM PEKUMOM, HAOIIOJAEMBIM B IKCIUTYaTUPYEMOM TEIUIOBOM
cetu. C Ipyrol CTOpOHBI, U3MEPUTH JICUCTBUTEIbHBIC 3HAYEHUS MIEPOXOBATOCTEN M
BHYTPEHHHUX [MAMETPOB YYAaCTKOB JIEHUCTBYIOLIEH TEIUIOBOW CETH HE IPEICTABISIETCS
BO3MOJKHBIM, ITOCKOJIBKY 3TO MOTPeOOBasio ObI MAacCCOBOTO BCKPBITHUSI TPYOONPOBOIOB,
YTO BpsJ JU peanuzyemo. [1loaToMy 3T 3HaUYE€HHUS MOXKHO JIMIITbL KOCBEHHBIM 00pa3oM
OIICHUTh HA OCHOBAaHWU CpPaBHEHHUS pealbHOro (HAOJIOAAEMOro) TUIPABIMYECKOTO
pe)XnmMa € pe3yJbTaTaMy pacyeToOB Ha TMIPABIMYECKON MOJEIN, U BHECTU B PACUECTHYIO
MOJIEh COOTBETCTBYIOIIME MOMpPaBKU. B »TOM, B mepBOM NpPHUOJMUKEHUH, U COCTOUT

MPOIIeCC KATMOPOBKH.

Pacyer mepcrekTHBHBIX Harpy3ok B «Zulu-Thermo 8.0» W COOTBETCTBEHHO
noaA00p IO pa3IMUYHBIM NTapaMeTpaM AUaMETPOB TEIUIOBBIX CETEH, TPOCCEIbHBIX I1aii0 Ha
MOTPEOUTENSIX, JOTIOTHUTEIIbHAS YCTAHOBKA TIOIKAYUBAIONTUX HACOCHBIX CTAHIIUH U T.1I.,

BO3MOYEH C MCMOJIb30BAHUEM PACUETHOr0 pexnuma «KOHCTpyKTOpCKUi pacuery.

[lenpt0 KOHCTPYKTOPCKOIO pacuera SBJSETCS OINpeeieHHe JIUaMEeTPOB
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TpyOOIIPOBOJOB TYMHKOBOW W KOJBLIEBOW TEIUIOBOM CETH MpPH MPOIMYCKE MO HUM
pacyeTHBIX PACXOJ0B IPU 3aJaHHOM (MM HEU3BECTHOM) PACIIONAaracéMoOM HaIlope Ha

HMCTOYHUKE.
JlanHast 3a1a4a MOXKeT OBITh UCTIOJIb30BaHA MPU:

® [IPOCKTUPOBAHMS HOBBIX TEIIOBBIX CETEH;
® [IpU PEKOHCTPYKIMU CYIIECTBYIOIIUX TETIOBBIX CETEH;

¢ IIpU BbBLOAYC pa3pemeHH1”4 Ha IIOAKIIOYCHHC HOBBIX HOTp€6I/ITeJ'Ief/'I K

CYIIECTBYIOIIEH TEMJIOBOM CETH.

B kauecTBe HUCTOYHHMKA TEIUIOCHAOXKEHHUSI MOXKET BBICTYyHaTh JOOOW y3eld
CUCTEMBI, HalpuMep, TeraoBas kamepa. /i Oosee rHOKOro perieHus TaHHOW 3aJadu
IpeIyCMOTPEHa BO3MOXKHOCTh 3aJaHMs U KaKJOTO0 ydacTKa TEIUIOBOM ceTu Jnbo

ONTUMAaJIbHOM CKOpPOCTH ABHKCHHA BOABI, h1%(e0) YACIBHBIX JIMHEHUHBIX IIOTCPb HAIIopa.

B  pesynbrare pacyera  ONpeNeNSIOTCS  IMAMETPhl  TPYOONpPOBOJOB,
pacrojaraeéMblii Hafmop B TOYKE MOJKIIOUEHUS, pacXObl, TOTEPU HANMOPA U CKOPOCTHU

ABUIKCHUS BOAbBI HA Y4aCTKaX CCTH.

JlaHHBIE 1O MPEIITIOKEHUSIM CTPOUTEIHCTBA HOBBIX YUYAaCTKOB TEIUIOBBIX CETEN U
UCTOYHUKOB TEIUIOBOM OJHEPruu, JUisi OOeCreyYeHus: TMEepPCHEKTUBHBIX HArpy30K

noTpeduTeneil npeacrasiaeHsl B Knurax 7 u 8§ HaCTOSILIEro JOKyMEHTA.

3.10. CpaBHuTe/IbHbIE Nbe30MeTPUYecKHe rpaduku s pa3padoTKu U aHAJIM3a
ClleHAPUEB NMEPCNEKTUBHOIO PA3BUTHSI TEMJIOBbIX CeTe.

Ha ocHOBaHMM MpeOCTaBICHHBIX TETUIOCHAOKAIOUTMME OPTaHU3AIMSIMH - CXEM
TEIUIOBBIX CETeH, JAHHBIX O XapaKTEPUCTHKAX YYaCTKOB TEIUIOBBIX CETEH W BEIUUYHHE
pacu€THBIX TEIJIOBBIX HArpy30K MOTpeOuTeNel TEmIOBOM SHEPrU Ha KapTe CEIBCKOTO
OblTa TIOCTPOCHA DIEKTPOHHAs MOJIeNh CHUCTEMBI TeruiocHaOxkeHus r1.0. Emen
(cymecTByroiiee TOJMOXKEHHUE). DJIEKTPOHHAs MOJENb pa3paboTaHa ¢ TPUMEHEHUEM
komiuiekTa - ['C «Zulu 8.0» u nporpamMmmuo-pacuetrHoro komiuiekca «ZuluThermo 8.0»

(mpousBoautens OO0 «Ilomurepm» 1. Cankr-IleTepOypr).
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s pa3paboTKu M aHanu3a CLEHAPHEB MEPCIEKTUBHOTO Pa3BUTHS TEIJIOBBIX
CEeTeH CUCTEM LIEHTPAIN30BAHHOIO TEIUIOCHA0KEHUS B T. EJer] B 3JIEKTPOHHYI0 MOJIEIb
OblTa BHECEHA MCXOJHAas MH(OpMalMs MO MEePCHeKTUBHBIM 00BEKTaM, HAMEUYaeMbIM K
CTPOMUTENBCTBY, IO Ka)XJAOMY 3TaIly CXEMbl TEIJIOCHA0KEHUA. AKTUBU3ALMUEH MOIYJIS
«KOHCTPYKTOPCKHUI pacueTy mporpammHo-pacuetHoro komruiekca «ZuluThermo 8.0»
OBLTH OIpeIeICHbI JUaMETPhl TPYOOIPOBOIOB TETIOBOM CETH MPU MPOIYCKE PAaCUe€THOTO

pacxoaa TCIIJIIOHOCUTCIIA.

[To kaxxTOMy TIEPCIIEKTUBHOMY OOBEKTY C MPUMEHEHUEM MOMYJIS «HATa0YHBINA
pacueT» mporpaMMHO-pacdeTHOro Komruiekca «ZuluThermo 8.0»  BbeimonHEH
TUIPABIMYECKUI PAaCYET TEIUIOBBIX CETEHM M JJISl HATJISTHOCTH MOJIYYEHHBIX PE3YyJIbTATOB
MOCTPOEHBI Mbe3oMeTpuueckue rpaduku. Ha ocHOBaHUU MOTyYEHHBIX Pe3yJIbTAaTOB ObLT

BBIOPAH ONTUMAJIbHBIN CLIEHAPHI IEPCIEKTUBHOTO Pa3BUTHS TEIIOBBIX ceTel T.0. Enen.

CpaBHuTEIBHBIC THE30METPUUECKUE TPADUKH 110 KaXKIOU TOUKE MEPCIEKTUBHOTO
Pa3BUTHUSI MOKHO MTPOCMOTPETH B CJI0€ JIEKTPOHHOM MOJIENIA CUCTEMBI TETIOCHAOKEHUS
TOPOACKOr0 OKpPYra, COOTBETCTBYIOLIEM JTaIly NOAKIIOUEHHS. DJIEKTPOHHAS MOJCIb
nepenaeTcss COBMECTHO C  Hacrosimed cxemod TersiocHaOxkenusa. [Ipocmotp
OpraHU3yeTCsl aKTUBHU3AIMEH MOIYJs «Ibe30METPUUYECKUN Trpadux» MNporpaMMHO-

pacuetHoro komruiekca «ZuluThermo 8.0».

[Ipe30MeTprueckre rpauku KOTEIBHBIX TOPOJCKOTO OKpyTa IMpECTaBICHBI B
Kuaure 1 (O6ocHoBBIBaromue Marepuainbl. CyliecTByroliee mojoxenue), B m.1.3.5 u B

11.3.4 1aHHOW KHUTH, a TaKXKe B npuiokeHue Nel k cxeme TeriocHa0oxkenus r.Emnerr.
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