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3.1. TI'pajuueckoe mnpeacraBieHHe O00bEKTOB CHCTeMbl TeIUIOCHAOKEHHSI C
NMPUBA3KON K TONOrpapuyeckod OCHOBE MNOCEJCHHsI, TOPOJACKOr0 OKpyra u ¢
MOJIHBIM TONOJOTHYEeCKHUM ONMCAHUEM CBSA3HOCTH 00bEKTOB.

1. HNudopmanunonHo-rpapuyeckoe onucaHue 00bEeKTOB CHCTEMbI
TEeMJIOCHAOKeHUS MOJT0KEHU S

Ha stane onucanusi 0ObEKTOB CUCTEMBI TEIUIOCHAOKEHUSI TOPOJCKOTO OKpyra
OBLIIO TPOBeeHO MHPOPMAIIMOHHO-TpaIecKoe OMMCaHnue CYIIECTBYIOIMINX O0OBEKTOB
CUCTEMBL.

B coctaB miaHa ropoJIcKoro OKpyra BXOJAST CIEAYIOIIHUE CIOU:

e Jloporwy;

o Jloma;

e ['opoxckas uepra;

e  AJpecHblil IIaH;

e  Haszpanus ynui.

B kadecTBe MCXOAHOTO MaTepuasa JJis MO3UIIMOHUPOBAHUS OOBEKTOB CUCTEMBI
TeIJI0OCHAOKeHNs (MCTOYHUKU TEIUIOBOM IHEPTUH, TEIUJIOBBbIE CETH, MOTPeOUTENH) Ha
KapTe TOpPOJCKOrO OKpyra OBUIM  HCIOJb30BaHBI CXEMBbI  TEIUIOBBIX  CeTeH
TETUIOMCTOYHUKOB.

B oJIeKTpOHHOW MOJENU TEIUIOBas CE€Th COCTOMT W3 Y3JI0B U BETBEW,
CBSI3BIBAIOIIUX ATU y37bl. K y3JlaM OTHOCSTCS ClIeAyIOlUe OOBEKThl: MCTOYHUKH,
TEIUIOBBIC KaMephl, 3aJIBUKKH, MNOTpeOuTeNn U T.A. P slIeMEHTOB, Takue Kak
TEIJIOBBIE KaMEPbl, TOTPEOUTENH U T.J., JOIMYCKAIOT JAIBHEHUIITYIO KJIaCCU(DHUKAITUIO.

Paznuyatorcs ciienyroime TeXHOIOTUUECKUE TUTIBI Y3JI0B:

®  NCTOYHMK B cocTOsTHUU «PaboTay;

k
®  HCTOYHHK B COCTOSSHUU « OTKIIOUCHY; L
®  TemjoBasd Kamepa; [ |
®  DAa3BETBJICHUE; @
e [loTrpeburens B cocTosiHuU «PaboTay; .

o [lorpeburens B cocTostHUM «OTKIIOUEHY; .

L 3aJBHXKa B COCTOSIHHNU «OTKpBITa»; ‘



®  33/[BIKKA B COCTOSHHUM «3aKpbITay. [
BceM y3naMm nprucBanBarOTCA YHUKaIbHBIE UMEHA.
BerBu  sBnfroTCs  rpaduyeckuM — u300paxkeHMEeM — TpyOONpOBOJIOB U
IPEICTaBIIAIOT COO0 MHOTO3BEHHBIE JIOMAHbIE JIMHUM, COSIUHSIONINE Y3JIblI.
JIOCTYNHBI 17151 CO3/TaHMs CIEAYIOIINE TUIIBI Y4aCTKOB TEeIIoBoi cetu (Pucynok 1):
®  YYaCTOK B COCTOSIHUU «BKIIIOUEeH»;
®  YYacCTOK B COCTOSIHUU «OTKIIIOUEHY;
®  YYaCTOK C OTKJIIOYEHHBIM MOJAIOIINM TPYOOIPOBOIOM;

®  YYaCTOK C OTKJIFOUEHHBIM 0OpaTHBIM TPYOOIIPOBOIOM.

» BrnioueHw! oba Tp-ga T - T
Buikniouensl oba Tp-aa T T

- OTkniouer obpaTHuIl Tp-4 T - T
OTrnioyeH nogawwuii Tp-a T T

PucyHOK 1 - TUIIBI y4acTKOB TEIJIOBOM CETH

[TapamnenbHO AAaHHOMY STaIly MPOBOJMICS dTarl UHGOPMAIMOHHOTO OMUCAHUS
00OBEKTOB CHUCTEMBI TEIUIOCHAOXKEHHUS: UCTOYHUKOB TEIJIOBOM SHEPruu, 0O0OOIEHHBIX
noTpeOuTeNeH, y4aCTKOB TEIIOBBIX CETEH.

OCHOBOIl CEMaHTHUYECKHMX JAaHHBIX 00 OOBEKTaX CHCTEMBI TEIUIOCHAOKEHUS
ObLTM 0a3bl TAaHHBIX MO HArpy3kam MoTpeduTene, a Takxke HHGOpMaIlUsS 10 y4acTKaM
TETJIOBBIX CETEH, HICTOYHUKAM, TTOTPEOUTEISIM.

B cymecTBytoieir 6a3e MaHHBIX 3JIEKTPOHHOM MOJENIM OMHUCAHBI CIEAYIOIINE
MACMOPTHHIE XAPAKTEPUCTUKUA TO TPUBEACHHBIM HIDKE THUIAM OOBEKTOB CHCTEMBI
terocHaOxeHua. CoctaB MHGOPMALMKM MO KaXAOMY THUIY OOBEKTOB HOCHT Kak
CIIPAaBOYHBIN XapakTep (HampuMep: MaTepuall KaMmepbl, OalaHcoBasi MPUHAJIC)KHOCTh U
T.J.), TaK W HeoOXoauM sl (YHKIIMOHUPOBAHUS pacdeTHoi wmojenu. [lomHoTa
3amoJIHEHUS 0a3bl JaHHBIX 110 IMapaMeTpaM 3aBUcesia OT HAIMYUS UCXOIHBIX IaHHBIX.

Takum 06pa3om, B pe3yJibTaTe BHITIOJHEHUS TAaHHOTO dTana padoT Obl1a co3/1ana
KapTa TOpPOJCKOTO OKpyra, BBINOJIHEHA TMPHUBS3KA BCEX OOBEKTOB CHCTEMBI

TeIUIOCHa0KeHusT K Kapre © chopmupoBaHa Oaza JaHHBIX 1O OOBEKTaM
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(ITpunoxenue 1).

2. Onucanue TOMOJIOTNYECKON CBSI3HOCTH 00LEKTOB CUCTEMBI
TEMJI0OCHAOKEeHU A

Ha npanHom »srtame Obula oOmMcaHa TOMOJOTMYECKas CBA3HOCTh OOBEKTOB
CUCTEMBbI TEIUIOCHA0XKEHUS! (MCTOYHMKM TEIJIOBOM JHEPruu, TEIJIOBbIE KaMephl,
Y4acTKH TeIUIOBBIX ceTeH, morpedutenu). OnucaHue TOMOJOTHYECKONW CBA3HOCTH
Npe/CTaBlsAeT co0OMl oOmucaHUuEe THAPABIMYECKONW CTPYKTYphl Y3JI0OB CHUCTEMbl. B
pe3ysbTaTe BHIMOJIHEHUS JAHHOTO 3Tara paboT Obljia co3/laHa TUJIpaBIUYecKas MOJEIb
CUCTEMBI TEIUIOCHA0XKEHHMSI, OTpaxkarolasi CyIIECTBYIOIIEE IOJO0KEHUE CHUCTEMBI

TeIJI0CHA0KEHUS ropoACcKoro okpyra (PucyHok 2).

230
225
220
215
210
205
200
195
190 R
185 v/

175

170

Hanop, m

Pucynok 2 - I'mapaBiamdeckast MOJIENIb CHCTEMBbI TETUIOCHAOKEHUS

3.2. Ilacnmoptu3auusi 00beKTOB CUCTEMbI TENJIOCHAGKEHMSI.

B onexkTpoHHON MonenM CHUCTEMBl TEIUIOCHAOXKEHUS MYHHUIUNAIbHOTO
o0pa3oBaHUsI CeMaHTHUYecKas HHQpopManus O0a3bl AaHHBIX CYIIECTBYET Yy KaxIoro
00BbEKTa TEIUIOBOM CETH: HCTOYHUK, OOOOIIECHHBIH TMOTpeOUTENb, Y4YacTOK, Y3ell,
TEIUIOBasl KaMepa, 3a/IBHKKa U T.JI.

Tabnuunast popma 0a3bl JaHHBIX, SBISIIONIASCSA BBITPY3KOM M3 pa3pabOTaHHOU
AJIEKTPOHHOM Mojenu Cxembl TEIJIOCHAOKEHHUS 10 TEIUIOBBIM CETSIM MPEICTaBJICHbI B

DNEeKTPOHHOM MOJIEIM CUCTEMbI TEIIOCHA0XKEHUSI TOPOJICKOTO OKpyTa.



3.3. IMacmopTu3anmss M ONHCAHHE PACYETHBIX €IUHHUL TEePPUTOPHAIBLHOIO
JeJIeHNs], BKJIIOYasi AIMUHHCTPATHBHOE.

Pa30uBka 00BEKTOB MO TeppUTOpHaTbHOMY AeseHuto B coctaBe [MIC «Zuluy
DJEKTPOHHOM CXEMbI TEIJIOCHA0KEHUs, NACHOPTH3alMsl M ONHCAHWE PACUCTHBIX
€IMHULl TePPUTOPHATILHOTO JIEJICHUS, BKIIOYas aJMUHUCTPATUBHOE, CPOPMHUPOBAHO B
cooTBeTcTBUM C IIpaBmiiaMu 3emiIenoNb30BaHUs U 3aCTPOMKM MYHMIIMIIAJIBLHOTO
o0pa3oBaHHs, C BBIACICHHEM IUIAHUPOBOYHBIX pAalOHOB M  I[UIAHUPOBOYHBIX
MHUKpPOpAllOHOB, a TakXXe B COOTBETCTBUM C JaHHBIMH PocpeecTpa ¢ BblJIEICHUEM
Ka/IaCTPOBBIX KBapTaJIOB.

B snekTpoHHON Mojenu B 0a3zax JaHHBIX MOTPEOUTENEH U Yy4aCTKOB CHUCTEMBI
TEIUIOCHA0KEHUsI CPOPMUPOBAHO JOIMOJIHUTENbHOE HcXonHoe mnone «KBapramy.
JlaHHOMY TOJIIO IPUCBOEH HOMEP,  COOTBETCTBYIOLIUI AIIeMEeHTaM
TEPPUTOPUAIIBHOTO 30HUPOBAHUS.

[TacriopTH3anusl U ONKCAaHHWE PACUETHBIX E€IUHULl TEPPUTOPUAIBHOTO JIEJICHUS,
BKJIIOYAsl aJMUHUCTPATUBHOE, IPEACTABICHBl B OJEKTPOHHOM MOJEIN CHCTEMBbI

TETJIOCHAOKCHUS ropoaCKOIro oxKpyra.

3.4. TuapaBiauyvecKuii pacuer TEIIOBBIX cerei JII000H CTeIleHH
3aKO0JIbIIOBAHHOCTH, B TOM YHCJ€ T'HAPABJIMYECKHH pacyeT NPH COBMECTHOM
padoTe HECKOJIBKHMX HCTOYHUKOB TEIVIOBOM JHEPTUHU HA ¢AUHYI0 TEIJIOBYIO CETh.

['mapaBiuYecKuii pacdeT mporpaMmMHO-pacueTHOro komruiekca Zulu Thermo
BKJIFOYAET B c€0s1 MOJHBIN HA00p (PYHKIIMOHAJIBHBIX KOMIIOHEHT M COOTBETCTBYIOLIUE
UM MH(OpPMAIMOHHBIE CTPYKTYPHI 0a3bl JAaHHBIX, HEOOXOIUMBIX ISl THUIPABIMYECKOTO
pacdera U MOAEIMPOBAHUS TEIJIOBBIX CETEN.

Pa3smepHOCTh ~ paccUMThIBA€MbIX  TEIUIOBBIX  CETEH, CTeNEHb  HX
3aKOJIBIIOBAHHOCTH, @ TAaKXK€ KOJUYECTBO TEIIOMCTOYHUKOB, paOOTAIOUIMX Ha OOIIYIO
CETh — HE OIPAHUYEHBI.

[locne rpaduyeckoro mnpeAcTaBieHUs OOBEKTOB UM (HOPMHPOBAHUS
MACHOPTU3ALUHU KaXI0T0 00BEKTa CUCTEMBbI TEIJIOCHAOKEHHUS, B 3JIEKTPOHHON MOJeNu
CxeMbl TEmIOCHA0XKEHUs TPOU3BENIEH TUIPABIMYECKUI pacyeT CyHIECTBYIOLIUX
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KOTEJIbHBIX.

[MTPK Zulu Thermo cocTouT u3 AByX rHAPaBIMYECKUX PACUETOB: HAJIAJJOYHOTO U
IOBEPOYHOTO.

B nanHOM YacTh paccMaTpUBAKOTC:

e  (akTUuecKui TMJIPaBINYECKUAN pexUM oT VCTOYHHKOB
LEHTPAIM30BAaHHOIO TEIUIOCHAOKEHUS.

e  PacueTHbIi THAPABIUYECKUN PEXKUM C MAKCUMAIBHBIMHU (JJOTOBOPHBIMU)
Harpy3kaMu noTpeduTeneil Terna.

Pesynbrar ruapaBIMYECKMX ~ Pacue€TOB  CUCTEMBbl  TEIUIOCHAOKEHHS 110

MCTOYHHKAM C()OPMHUPOBAH B MMPOTOKOJIBI U NpuBeeH B [Ipunoxenue 1.

3.5. MoaenupoBanue BceX BUI0B MePeKJII0OYEHUI, 0CYIIECTBIAEMbIX B TEMJIOBbIX
ceTAX, B TOM 4YMCJie MePeKJIIYeHUIl TeIUIOBbIX HATPY30K MeKAy UCTOUYHHKAMU

TEIVIOBOM IHEPIHUH.

1. MoaenupoBaHue BceX BH/JIOB TMePeKJIIYEHHH, OCYHIeCTBJsIEMbIX B
TEeIJIOBBIX CEeTHAX

[Mporpammuoe obOecmeyenre IIPK Zulu Thermo mo3BosisseTr MNPOBOIUTH
MO/JICJIMPOBAHUE BCEX BUIOB MEPEKIIOUYECHHUIN B «TUAPABINYECKON Mojenn» ceTu. CyTh
3aKJIF0YAeTCS B ABTOMATHUYECKOM OTCJICKMBAHUW IPOrpPaMMOM COCTOSIHHSI 3allOpHO-
peryJIMpyIole apMaTyphbl U HACOCHBIX arperatoB B 0as3e JaHHBIX OMUCAHUS TEIIOBOU
cetu. Jlroboe TIepeKkIOYEeHHEe Ha CXeMe TEIUIOBOM CeTH BJleueT 3a coboi
ABTOMATHYECKOE BBITIOJTHEHHE THAPABIMYECKOTO pacuera, U, TaKUM 00pa3oM, B JI0O0MH
MOMEHT BpPEMEHHM IOJb30BaTeb BUAUT TOT TUIAPABIWYECKUN pEXKUM, KOTOPBIMA
COOTBETCTBYET TEKYIIIEMY COCTOSIHHIO BCEH COBOKYMHOCTH 3allOPHO-PETrYJIUPYIOIIEH
apMaTypbl 1 HACOCHBIX arperaroB Ha CXeMe TEIJIOBOU CETH.

[lepexitoueHrss MOTYT OBITh KaK OJMHOYHBIMH, TaK U TPYIIIIOBBIMHU, IS JIFOOOM
BBIOpaHHOM (TTOMEUYEHHOMN ) COBOKYITHOCTH TIEPEKITIOYAEMBIX AJIEMEHTOB.

JI1s HAaCOCHBIX arperatoB M WX TPYHI B MOJACIH JOCTYIHBI HECKOJIbKO BHOB
MEPEKITIOYCHUN

° BKJIFOUECHUE/BBIKIIIOYECHHUE



®  JIpOCCENUPOBAHUE;

®  U3MEHEHHUE YACTOThI BpAIlICHUS TPUBO/IA.

3aABMKKM  TUIMA  «JIPOCCENb», TOMHUMO JIByX KpalHUX  COCTOSIHUM
(OTKpbITa/3aKpbITa), MOTYT HMETh MPOMEKYTOUHOE COCTOSIHUE  «IIpUKaTay,
ompenessieMoe B JMOO B MPOLEHTaX OTKPBITHS KjamaHa, JuOO B yucie 000pOTOB
mroka. [Ipu 3TOM COCTOSHMM 3aJBUXKKA MOJEIUPYETCS CBOMM THAPABIMYECKUM
COMPOTHUBJICHUEM, PACCUUTAHHBIM MO MACMOPTHON XapaKTEpUCTUKE KiaraHa.

[Ipu 11000M MEPEKIIIOYEHNH HACOCHBIX arperaroB B HACOCHOW CTaHIMU WJIM Ha
UCTOYHHUKE aBTOMAaTUYECKH TIEPECUUTHIBACTCS CyMMapHas pPacXOAHO-HalopHas
XapaKTePUCTHUKA BCEl COBOKYITHOCTH PabOTAIOIIUX HACOCOB.

J{nst perynsTopoB aBICHUSI U pacxoja MEPEeKIIOUCHUEM SIBISIETCS U3MEHEHUE
ycraBku. s moTpebutenedl MEpeKIroYeHUEM SBISIETCS JI000€ U3 CIEAYIOIINX
JICUCTBUMN:

®  BKJIIOYCHHUE/OTKIIOUEHUE OJIHOTO WJIM HECKOJBKUX BHUIOB TEIJIOBOU
Harpy3KH,

®  OrpaHUYEHUE OJHOTO MJIU HECKOJIbKUX BUJIOB TEIJIOBOM HArpy3KH;

®  U3MCHEHHE TEMIIepaTypHOro rpaduka WIM YACIBHBIX PacxoJioB
TETUIOHOCUTEIS 110 BUJIaM TETUIOBOM HArpy3KHu.

[IpenycmoTpena reHepanus CIIeIMAIBHBIX OTYETOB 00
OTKJIFOUCHHBIX/BKJIFOUCHHBIX a0OHEHTaX U Y4yacTKaX TeIJIOBOM CETH, COCTOSIHUE
KOTOPBIX HM3MEHHJIOCh B PE3yJIbTaTe MOCJIEAHEr0 MPOU3BEAECHHOIO €IWHHUYHOTO WIIH
IPYIIOBOTO MEPEKITIOYEHUs. DT OTYEThl MOTYT COJIEpXkaTh JIF0Oyr0 UHpOpMaILUi0 00
ATUX 00BEKTAX, COACPIKAITYIOCS B 0a3€ TaHHBIX.

Pexxum ruapaBIuyeckoro MOJEIUPOBAHUS MO3BOJIAET ONEPATUBHO MOJy4aTh
OTBETHI Ha BOMpochkl Tuna «YUto Oyner, eciu...?» ITO JaeT BO3MOXKHOCTH M30€KaTh
OIMMUOOYHBIX JEHUCTBUN TIPH PETYIHPOBAHUM PEXKUMA U TEPEKITIOYCHUSX Ha PEeaTbHON
TETIJIOBOU CETH.

B BJIEKTPOHHOM MOJIEIIN CMOJICJIMPOBAHA KapTa-cxema CHUCTEMBI
terocHaOkennsa. B kapre-cxeme chopMupoBaHBl TEPCIEKTUBHBIE CIIOM CHUCTEMBI

TEIUTOCHAOXKEHUS 110 dTAlaM.



[Tocne MonenupoBaHUS NEPCIEKTUBHOM  MOIJIOKKA —  TpaduyecKoro
MPE/ICTaBICHNS MEPCIEKTUBHOTO Pa3BUTHUS IJIAHUPOBOYHBIX PAlOHOB, CPOPMUPOBAHBI
0a3bl JaHHBIX 110 KAXKI0MY [IEPCIEKTUBHOMY OOBEKTY CUCTEMBI TEIUIOCHAOKEHUSI.

B 53neKkTpoHHON MoOnEIM CHCTEMBbl TEMJIOCHAOKEHHsI CEJIbCKOTO IOCETIeHUs
c()OPMHUPOBAHBI HOBBIE MOJIETbHBIE 0a3bl, KOTOPbIE OTPAXKAIOT MPEUIOKEHUS IO
PEKOHCTPYKIMM U HOBOMY CTPOMTEJIBCTBY Y4aCTKOB TEIUIOBBIX CETEH, U ITPOU3BEICHA
BU3YaIH3aIisl JaHHBIX yYaCTKOB (Ha KapTe-cXxeMe 0003HAUYEHbI PA3HBIM IIBETOM).

B 51ekTpoHHON MoOJAENM CUCTEMBI TEIJIOCHA0XKEHHUS TOPOJCKOTO OKpyra
PacCMOTPEH BapUaHT MEPCHEKTUBHOrO pa3BuTus. llogpoOHoe omucaHue pa3BUTHUSA

CHCTEMBI TETTIOCHAOKEHUS npecTaBieHo B Macrep - ruiane (Kuaura 5).

2. MoneanpoBaHue NepPeKJIOYEeHHI TeMIOBBIX HATPY30K MeKAY HCTOYHHKAMM
TEIJIOBOM YJHEPrUuM

[loncucremMa  TUAPABIMYECKHMX  PACUETOB  IIO3BOJSIET  MOJICJIMPOBATH
MPOM3BOJIbHBIE PEKUMBI, B TOM YHCJIE ABAPUIHBIE U MEPCIIEKTUBHBIE.

['mapaBiryeckoe MOAEIMPOBAHUE MPEAIIOIAracT BHECEHUE B MOJEIb KaKUX-TO
W3MEHEHUW C LEIBI0 BOCIIPOM3BEICHUS PEKUMHBIX IOCICACTBUNA ITUX H3MEHCHUM,
KOTOPBIC HCKAXKAIOT PEAbHBIE JaHHBIC, OMUCHIBAIONINE IKCIUTYaTUPYEMYIO TEIUIOBYIO
CETh B €€ TEKYILEM COCTOSTHUMU.

IToacucrema TUPABINYECKUX pacueToB COHEPKUT CIeIUATbHBIN
WHCTPYMEHTAPUHM, MO3BOJSIOIIMK  JUIS  1EJIed  MOJAECIMPOBAHUS  CO3/aBaThb U
aIMUHUCTPUPOBATh  CICIUAJIbHBIE «MOJCIBbHBIC» 0a3pl — HAO0OpPHl  JaHHBIX,
KJIOHUPYEMBIX U3 OCHOBHOM (KOHTPOJIbHOM) 0a3bl IAaHHBIX OMUCAHUSI TEIIJIOBOM CETH, Ha
KOTOPBIX TIPEAYCMATPHBACTCS IPOM3BEACHUE JIIOOBIX MAaHUIYISIMKA 0e3 pHcka
HCKa3UTh WIM MOBPEAUTH KOHTPOJIbHYIO 0a3y.

JlaHHBIE MEXaHM3M Tak)Xe O0eCIeunBacT BO3MOXKHOCTh OCYIICCTBIICHUS
CPaBHHUTEIIPHOTO  aHali3a  pa3IMYHBIX  PEKUMOB  pabOThl  TCIUIOBOM  CETH,
peaqu30BaHHBIX B MOJCIBHBIX 0a3ax, Mexay coOod. B uacTHOCTH, HarISIAHBIM
AHATUTHYECKUM MHCTPYMEHTOM SIBJISIETCSI CPAaBHUTEIIbHBIN MThe30METPUIECKUH TpaduK,

Ha KOTOPOM IPUBOIAATCA HU3MCHCHHA T'HAPABIMYCCKOIO PCKHMA, IPOHU3OIICAIICEC B



PE3IYJIbTATC TCX NJIN UHBIX MEIHPIHy.HHI.IPIﬁ.

3.6. Pacuer 0aj1aHCOB TEIIOBOIi YHEPrUM MO MCTOYHMKAM TeNJIOBOW JHEPruu U

10 TEPPUTOPHAIBLHOMY NPU3HAKY.

Pacuet GanaHCOB TeIIOBOM OHCPI'UU 110 HCTOYHHUKAM B MOJCIIN TCIINIOBBIX ceTen
CCJILCKOI'0 IIOCCJICHUSI OpPraHru30BaH II10 IIPUHIMUITY TOIO, YTO Ka)KI[BIfl HCTOYHHUK

IIPUBSI3aH K CBOEMY TEPPUTOPUAIIBHOMY PaNOHY.

3.7. Pacuer nmoTrepb TeNnJI0OBOM IHEPTUMN Y€EPE3 M30JAIMI0 M € YTCUKaMHu

TECIJIOHOCUTCJIA.

B IIPK ZuluThermo ectp ¢yHKIMS pacueTra NOTEph TEIJIOBOW SHEPIUH B
TEIUIOBBIX ceTAX. PacyeT morepp TEIUIOBOM DHEPIUMU B TEIUIOBBIX CETAX IPU Ieperaye
4yepes U30JBALUI0 U C YTEYKOW TEIUIOHOCUTENS BBIIIOJIHEH B COOTBETCTBUHU € [Ipukazom
MunucrepctBa 3Hepretuku PO Ne 325 «O06 opranuzanuu B MUHUCTEPCTBE SHEPTETUKU
Poccuiickoit ®enepanuu paboTbl MOYTBEPKIACHUIO HOPMATHBOB TEXHOJOTMUYECKUX
IIOTEPH IIPU NIEPEAAUE TETUIOBOU SHEPTUN».

Llenpr0 MaHHOTO pacyeTa SBISAETCS OINPENEICHUE HOPMATUBHBIX TEIJIOBBIX
NOTEPh Yepe3 U30JLUI0 TPYOOonpoBooB. TemoBble NOTEPH ONPEAENAIOTCS CYMMapHO
3a TOJ C pa3dOuBKOWM Mo MecsuaM. lIpocMOTpeTh pe3ynbTaTbl pacyeTa MOXKHO Kak
CyMMAapHO I10 BCEW TEIJIOBOM CETH, TAK U II0 KaXJAOMY OTIEIBHO B3ATOMY MCTOYHUKY
TEIUIOBOM J3HEPTHMM U KaXIOMYy IeHTpaibHOMYy TemioBoMy nyHkTy (LITII). Pacuer
MOKET OBITh BBINIOJIHEH C YYETOM MOMPABOYHBIX KOAIP(ULUEHTOB HA HOPMbI TEIIOBBIX

MOTEPb.

3.8. Pacuer moka3aresied HaJe;KHOCTH TEIJIOCHAOKEHUS.

Pacuer mnokazarenedl HaAEKHOCTU TEIJIOCHAOKEHUS TPOBEIAEH B COCTaBE
pacdyeTHoro komriuiekca Zulu Thermo B COOTBETCTBUM C METOJMKOW, OMPEICICHHON B
[Ipukaze Munsnepro Poccun u Munpernona Poccun ot 29.12.2012 Ne 565/667 «O0

YTBEPKIECHUN METOIUYECKUX PEKOMEHJIAIMK MO0 pa3paboTKe CXEM TEeIIOCHAOXKEHUS.
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Pe3ynbTaThl pacuera npeacTaBiIeHbl B IPUIOKEHNN 1.

3.9.I'pynnoBble U3MeHEHNSI XAPAKTEPUCTUK 00bEeKTOB (Y4aCTKOB TEIIOBBIX ceTeid,
norpeoduTesieil) Mo 3aaHHBIM KPUTEPHUAM C LEJbI) MOJAEJIMPOBAHUA PAJIUYHBIX

MEPCIICKTUBHLIX BADUAHTOB CXEM TEeNJIOCHAOKeHUS.

1. I'pynnoBbie u3MeHeHHs XapaKTePUCTHK HATPY30K a00OHEHTOB TeIJIOBOM CeTH MO

3aJaHHBIM KPUTEPUAM

B noxcucreme ruipaBiIMueCcKUX pPAcUyE€TOB UMEETCS CHEUUaIbHbII HHCTPYMEHT
JUIS OCYILECTBJIEHHSI MacCOBBIX M3MEHEHMM XapaKTEpUCTUK HArPy30K MOTpeOuTENen ¢
LEJIbI0 MOJEIMPOBAHUSA - TAKUM 00pa3oM, YTOObI IPH 3TOM HE MEHSITh NACHOPTHHIE
3HAYEHUS Harpy30K aDOHEHTOB TEIIOBOM CETH.

OTOT HHCTPYMEHT TIO3BOJIIET NPUMEHUTh OOlIee TMpaBUIO H3MEHEHHUs
XapaKTEPUCTUKTEIIIOBOM HAarpy3kd OJHOBPEMEHHO [JIsi HEKOTOPOW COBOKYIHOCTH
notrpedureneil, onpeaenseMoi 3aJaHHbIM KpUTEpUEM 0TOOpa, B YACTHOCTH:

e 110 Bcel 0a3ze JaHHBIX OMMCAHUS TEIIOBOM CETH;

® [0 OJIHOM U3 CBSA3HBIX KOMIIOHEHT (TEIJIOBOM 30HE UICTOYHHUKA);

® [0 HEKOoTopol rpaduueckoil oOsacTh, 3aJaHHOW MPOU3BOILHBIM
MHOTOYTOJIbHUKOM;

® 110 TUIIy OOBEKTOB TEIUIOCHAOKEHUS (PKUJIbE, aIMUHUCTPATUBHBIC 3AaHMUS,
MPOMBIIIIECHHOCTD | T.1I.);

® 10 IPU3HAKY BEJOMCTBEHHOM MOJYMNHEHHOCTH;

® 10 IPU3HAKY aAMUHUCTPATHUBHOIO JIE€JICHUS;

® 10 IPU3HAKY TEPPUTOPHAIBHOIO JEICHMUS.

Kpurepun orbopa MOryT OBbITH JIOOBIMH, E€IUHCTBEHHOE CYIECTBEHHOE
TpeOOBaHUE: COOTBETCTBYIOIIAasl HHQOpMaIMs, HAa OCHOBAHMM KOTOPOHM CTPOHUTCS
KpUTEpUaJbHBIA OTOOpP, NOJDKHA B SIBHOM BHJE MPHUCYTCTBOBaTh B 0asze JaHHBIX
OMKCaHUs NOTPEOUTENIeH CUCTEMBI TETIOCHA0KEHHUSI.

Jlisa motpedureneit, 0ToOpaHHBIX MO 3aJaHHOMY KPUTEPHIO, MOKHO BBIIIOJHUTD

M000€ U3 CIEeNYIOIUX U3MEHEHUN XapaKTEPUCTUK HATPY3KH:
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®  BKJIIOYCHHUE/OTKIIOYEHHWE OJHOTO WM HECKOJIbKUX BHJOB TEIUIOBOM
Harpy3Ku;

e  OrpaHMYEHUE OJHOTO WJIM HECKOJIbKMX BHUJOB TEIUIOBOW Harpy3ku (B% ot
nacnopTHOM, B T.4. u 6osee 100%);

e U3MEHEHHWE TeMIlepaTypHOTO Tpaduka W/WIKM YyAETBHBIX PacXOJ0B
TETJIOHOCUTEJIS TIO BUIaM TETUIOBOUM HATPY3KU;

®  U3MEHEHHE CIocoda 3aJaHus TEIUIOBOW HArpy3KH U3 CIUCKA, UMEIOIIETOCS
B nacropte (IIPOeKTHasI/JOTOBOpHAas/(paKTHIEeCKas ).

[Toce mpoBeneHUs cCeprM M3MEHEHHUI XapaKTEPUCTHUK Harpy30K aBTOMATHIECKU
MIPOU3BOJAUTCS TUJIPABIMYECKUN pacyeT TEIIOBOM CETH, pe3yJbTaThl KOTOPOTO Cpa3y
e JIOCTYIHBI JUTsl BU3YAIH3alliy HAa CXEME M aHAJIN3a.

[TockonbKy Mpu M3MEHEHUHM XapaKTEPUCTUK HATPY3KH TACIopTa MoTpeOuTemneit
HE MEHSIOTCS, OYEHb IMPOCTO BEPHYTHCA K MCXOJHOMY COCTOSIHUIO pacyeTHOU
THAPABIMYECKON MOJICTTH, OIPEACIIEeMOMY TMACHOPTHBIMU 3HAYCHUSAMHU TETUIOBBIX

Harpy3oK rnorpeourenei.

2. rpyl'll'IOBble N3MEHCHUS XAPAKTCPUCTUK YYaCTKOB TeINJIOBOI CeTH 1o 3aJaHHBbIM

KpUTEepUsM

JIaHHBII MHCTPYMEHT IPUMEHUM JUIsI pPA3JIMUHBIX LEJIeM W 3a4ad
TUAPABINYECKOTO  MonaenupoBaHHus.  OCHOBHBIM  IPEJHA3HAYEHUEM  SIBIISCTCS
KaJIMOpPOBKA pPAacUETHOW THUAPABIMYECKOW MOJENH TEIUIOBOM ceTtu. TpyOorpoBo bl
peanbHOM TETUIOBOM CETU BCEra UMEIOT PU3NYECKHE XapAaKTEPUCTUKH, OTINYAIOLIUECS
OT TPOEKTHBIX, B CHJIYy MPOUCXOAALIMX BO BPEMEHM HU3MEHEHHUW - KOPPO3UU U
BBIMAJACHUS  OTJIOKECHUM,  OTPAXKAIOIIMXCA  HAa  HU3MEHEHUM  JKBUBAJICHTHOU
HIEPOXOBATOCTH M YMEHBIIEHUM BHYTPEHHETO JAMAMETpa BCIEACTBUE 3apacTaHUs. DTH
M3MEHEHUS BIUAIOT Ha TUAPABINYECKHE COMTPOTUBIICHHS YIaCTKOB TPyOOIPOBOIOB, U B
MacmTabax TEIJIOBOM CETH ATO MNPUBOJUT K 3HAYUTEIBHBIM PACXOKICHHUEM
pPEe3yJbTAaTOB THUIPABINYECKOTO PACUETA IO «IIPOECKTHBIM» 3HAYEHUSIM C PEATbHBIM
THJIPaBIMYECKUM PEKUMOM, HAOJIIOAAeMbIM B AKCIUTyaTHpyemoil TeruioBoit cetu. C

IPYrol CTOPOHBI, W3MEPUTh JICMCTBUTEJIbHBIE 3HAYCHUSA ILIEPOXOBATOCTEU U

12



BHYTPEHHMX JUAMETPOB YYACTKOB JEHCTBYIOLIEH TEIJIOBOM CETH HE NPEACTABISAETCA
BO3MOYKHBIM, MOCKOJIBKY 3TO MOTPEOOBaNO0 OBl MacCOBOTO BCKPBITUS TPYOOTPOBOIOB,
4TO BpsiA Jiu peanu3yemo. [loaToMy 3TH 3HAYEHHUS] MOKHO JIMIIbL KOCBEHHBIM 00pa3oM
OIICHUTh HA OCHOBAaHUU CPABHEHHUS PEATbHOTO (HAOJIOAAEMOI0) THUIPABINYECKOTO
pekuMa ¢ pe3ysibTaTaMu PacueToOB Ha TUAPABIMYECKON MOJIEIH, U BHECTH B PACUETHYIO
MOJIeNIb COOTBETCTBYIOLIUE MOMpaBku. B 3ToM, B mepBoM NpUOIMKEHUH, U COCTOUT
npolecc KantuOpOBKH.

NHCTpyMEHT TpYIIOBBIX ONEpalMii TMO3BOJIAET BBINOJHUTh HU3MEHEHUE
XapaKTEpPUCTHK [JIsl TOJAMHOYKECTBA YYacTKOB TEIUIOBOW CETH, OIPEIEISIEMOro
3aJIaHHBIM KpUTEpPHEM 0TOOpa, B YACTHOCTHU:

e 110 Bcell Oa3e NaHHBIX ONMMCAHUA TEIUIOBOM CeTH;

° 10 OJHOM M3 CBSI3HBIX KOMIIOHEHT TEIUIOBOM CETH (TCIJIOBOM 30HE
HMCTOYHUKA);

® 1[I0 HEKOTOpoll rpaduueckod o0nacTd, 3aJaHHOW MPOU3BOJIBHBIM
MHOTOYTOJIbHUKOM;

®  BJIOJb BEIOPAHHOTO MYTH.

[Tpu 3TOM Ha 1H000M U3 BBILIECTIEPEYUCICHHBIX «ITPOCTPAHCTBEHHBIX» KPUTEPUEB
MOKET OBbITh HAJOXKEHA CYIEPIIO3UIIUS KPUTEPUEB OTOOpa MO KIACCU(PHUIUPYIOMIUM
MpU3HAKaM:

® [0 TMOJAIIIMM WIM OOpaTHBIM TPYyOONpPOBOJAM TEIUIOBOW CETH, JHOO
CUMMETPHUYHO;

® [0 BHIYy TEIUIOBBIX ceTeld (MarucTpajibHble, pacHpeeIUTeNbHbIE,
BHYTPHUKBAPTAJIbHBIC);

® 10 y4acTKaM TEIUIOBOM CETH OINPEAEIIEHHOIO YCIOBHOIO JUAMETPA;

® 10 y4acTKaM TEIUIOBOM CETH C ONPENEIECHHBIM TUIIOM ITPOKIAIKH, U T.II.

Kpurepun or6opa MoOryt ObITh MPOU3BOIBHBIMHU MPHU COONIOACHUM OCHOBHOIO
TpeboBaHus: uH(GOpMaIMs, HA OCHOBAHUM KOTOPOM CTPOUTCS OTOOp, JOJIKHA B SIBHOM
BH/JI€ TPUCYTCTBOBATh B MACIIOPTHBIX OMMCAHUAX YYaCTKOB TEIJIOBOU CETH.

JI71s1 y4acTKOB TEIJIOBBIX CETEH, OTOOPAaHHBIX MO ONMPENEICHHOW COBOKYIMHOCTH
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KPUTEPUEB, MOKHO MPOU3BECTH JIO0YIO U3 CIEAYIOUIUX ONEPALIUN:

¢  M3MEHEHHWE PKBUBAJIEHTHOW MIEPOXOBATOCTH;

®  U3MEHEHUE CTENEHHU 3apacTaHus TPyOOIpOBOJIOB,;

®  U3MEHEHHuE KO3 PUIMEHTa MECTHBIX ITOTEPB;

®  U3MEHEHHe crnocola pacyeTa CONPOTUBIICHUS.

[locne  mpoBedaeHHsT  CepUM  W3MEHEHUH  XapaKTEPUCTUK  YYACTKOB
TpyOOIIPOBOJOB TEIUIOBOM CETM ABTOMATUYECKH IPOU3BOJUTCS TUAPABIMYECKUN
pacder, pe3ysIbTaTbl KOTOPOTO Cpa3y KE JOCTYNHBI I BU3YalW3alMU HA CXEME U
aHaJIN3a.

[TockonbKy IIpH M3MEHEHUU XapAKTEPUCTHK YYaCTKOB CETH TEIUIOBOM CETU MX
nacrnopra He MOAU(PUUUPYIOTCS, B JIFOOOM MOMEHT MOKHO BEPHYTHCA K HCXOAHOMY
COCTOSIHUIO PACYETHON THIPABIMYECKONM MOJEIH, ONPEIEIIEMOMY MAaCHOPTHBIMU

SHAYCHHUAMMH XaPAKTCPUCTUK YIHACTKOB TEILUIOBOM CETH.

3.10. CpaBHuUTe/IbHBbIE Nbe30MeTpUYecKHe rpaduku I pa3padoTKM M aHAIU3A

CIICHAPHUEB NEPCICKTUBHOT0 PA3BUTHUA TCILVIOBBIX ceTe.

[leapt0 TOCTpOEHUS MbE3OMETPUUECKOro Tpaduka sSBISETCS HarjasgHas
WUTIOCTPALMSL PE3yJIbTaTOB THMAPABIMYECKOr0 pacuera (HajaaJo4yHOro, MOBEPOYHOIO,
KOHCTpyKTOpckoro) (PucyHok 3). DTO OCHOBHOW aHAIUTHUYECKUM HWHCTPYMEHT
CHeUaIicTa M0 THAPABIMYECKMM pacyeTaM TEIUIOBBIX cerel. IIpu 3ToM Ha 3kpaH
BBIBOJSITCS:

®  JIMHUSA JABJIEHUS B MOJAIOIIEM TPyOOIpoBoIE

®  JIMHUA JABJIEHUS B 0OpATHOM TPyOOIpPOBOE

®  JIMHUS TOBEPXHOCTHU 3€MJIN

®  JIMHUS MOTEPb HAMOpPA HA manbe

®  BbBICOTA 37aHUS

®  JIMHUSA BCKUIAHUSA

®  JIMHUA CTaTUYECKOTO HAIopa

LIBeT 1 cTHIb TMHUM 3aJ1a€TCS MOJIb3aBaATEIICM.
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260
250

240

230

220
210

Hanop, m

200
190

180

170
HaumerosaHue yana KTC "NasoukuHa” TK-604 TK-607 3ap8.1,2 TK-610/1 TK-610/6 A.60 HOBuneitHein np.,n.60
Meonesuqeckan BoicoTa, M 180.61 179.32 179.17 181.08 182.28 181.98 182.25 182.25

:mmawmmwm"mm‘e‘ 224.61 225.533 226.95 227186 227.807 230346  231.154  231.919

Pacnonaraembiit Hanop, M 26 24149 21.309 14.5 13.254 8.161 6.54 5.01
AnvHa yyacTtka, m 0.1 0.1 0.1 74 130 2 79

[Nuawmerp y4acTka, m 0.15 0.125 0.08 0.08

MoTepn Hanopa B noaaoLem

TpyBanpoBaae, M 0 0 0 0.625 1.882 0.074 0.769

Morepwn Hanopa B oGparHom 0 0 0

TpyBonposaae, M 0.621 1.871 0.073 0.765

CKOPOCTL ABIXEHUA BAAb! B
noA.TP-ae, Mic 0.27 0.109 0.109 0.701 0.819 0.99 0.508
CKOpPOCTb ABMMEHWA BOAGI B

o5p.Tp-ae, MIC -0.269 -0.109 -0.109 -0.698 -0.817 -0.988 -0.506

YaenbHbie NuHEAHbIe NoTEpH B
nc, mmim

YaenbHble NUHEAHbIe NoTEPH B
OC, mm/m

Pacxan, B nonaoLwem
TpyBonposaae, T/

0.072 0.012 0.012 6.753 11.582 29.548 7.786
0.072 0.012 0.012 6.713 11.515 29.395 7.745

743.9418 301.8424 301.8108 43.473 35.2869 17.4704  8.9584

Pacxan, B obparHom Tpybonposaae,

™ -742 4141 -301.1829 -301.2145 -43.3422 -35.184 -17.4249  -8.9352

Pucynok 3 - [Ibe30MeTpuueckuii rpapuk

B tabnune noa rpadmkoM BBIBOJSATCA ISl KXKIOTO y3ja CETH HaMMEHOBaHUE,
reojie3uyeckasl OTMETKAa, BBICOTa MOTPEOUTENsI, HAMOPhl B MOJAIOIMIEM U OOpaTHOM
TpyOONpPOBOJaX, BEIWYMHA JIPOCCEIUPYEMOro Hamopa Ha Iaidax y mnoTpeOuTtelnei,
[IOTEPU HAIopa MO y4acTKaM TEIJIOBOM CETH, CKOPOCTH JBMYKEHHUS BOJIbI HA y4acTKax
TermoBo ceth W T.4. KonaumdyecTBo BbIBOAMMOW 1oA TpadukoM HHGPOPMALUH
HACTPauBAETCA MOJIb30BATEIIEM.

[TocTpoenuto mbEe30METPUYECKOTO TrpaduKa MPEAlIecTBYeT BBIOOP HCKOMOTO
myTd. J{ns 5TOM 1enm Ha cXeMe TEIJIOBOM CEeTM OTMEYAlOTCsl HE MEHEE JBYX Y3JIOB,
yepe3 KOTOpbhIE JOJKEH MPOWTH BBIOpaHHBIM myTh. B oOmem cnydae, ¢ y4eToMm
3aKOJIBLIOBAHHOCTU TEIUJIOBBIX CETEH, MOXKET CYIIEeCTBOBAaTH Oo0jee OJHOTO IMyTH,
COCIMHSIONIETO 3aJaHHbIE TOYKU. B 3TOM cilyyae Isi OJHO3HAYHOIO ONPENECICHHUS
pe3ynbTaTa MOKHO yKa3aTh MPOMEKYTOYHBIE TOUKH, JIMOO U3MEHUTh KPUTEPUH TTOMCKA
nyTd (3TO MOXKET OBbITh MHUHUMH3AIUS KOJIMYECTBA Y4YaCTKOB, MHUHUMU3AIUS
TUAPABINYECKOTO COMPOTUBIICHUS JTUOO MUHUMM3AIUS CyMMAapHOW JJIMHBI, TIOMCK TIO
JUHUSIM TIOJlaloIie uiau  oOpaTtHOM wmaructpanu). IlyTe cTpouTcs mporpaMmon
ABTOMATUYECKH, HAUJICHHBIN MyTh "TIOJCBEUMBACTCA" HA SKPaHE [IBETOM BBIIACICHUS.
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[Tocne BbIOOpa TpebyemMoro myTH OJHUM KJIMKOM MBIIIM  CTPOUTCSA
nee3omeTpuyeckuil rpadguk. CoctaB oroOpakaeMoil Ha HeM MHGOpMaIuy, JereHaa u
MacIiTad MpeCTaBICHHS JICTKO HACTPAWBAIOTCS TOJB30BaTEeM B YIOOHOM JIJIsI HETO
Bujae. ['paduk MoxkeT ObITH IpU HEOOXOAMMOCTH pacredyaTaH Ju00 SKCIIOPTUPOBAH B
Ipyrue npuioxxenus yepes 0ydep oomena Windows.

[Tre3omeTpuueckuii Tpaduk SBISETCS HE3aMEHUMBIM HHCTPYMEHTOM TIpU
KaJTMOpOBKE THIPABIMYECKOM MOJENU TEIJIOBOM CETH, TMOCKOJbKY Trpaduueckas
MHTEPIIPETALNS THAPABIMYECKOTO PEXUMa IMO3BOJSET OJHOBPEMEHHO KaueCTBEHHO U
KOJIMYECTBEHHO OIICHUTH TMOMPABKH, KOTOpPHIE HEOOXOJUMO BHECTH B PACUECTHYIO
MOJieb, 4TOObI OHa HamOoJiee aJleKBaTHO MOBTOpsUIa 'THApPABIMYECKOE MOBeacHUE"

peaHBHOI;'I TEILUIOBOM CETH B OKCILTyaTalluH.
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