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CocraB 1oKymeHnTa
OOO0CHOBBIBAIOLIME MATEPUANIBI K CXEME TEIUIOCHAOKEHHUS, SBIISIOLINECS €€ HEOTh-

€MJIEMOH 4acThIO, BKJIIOYAIOT CJIEYIOLINE TJIABBI:

I'nasa 1 «CymiecTByroliee MmojiokeHue B cpepe mpon3BoACTBA, IEPEIAUH U TIO-
TpeOJICHUS TEMJIOBOM SHEPTUU IS 1IEJIeH TeTIOCHA0KEHUS;

['naBa 2 «Cy1iecTByrolee 1 MepcrneKTUBHOE MOTpedIeHnEe TEMI0BOM YHEPTUU Ha
LEJH TETJIOCHA0KEHUS Y,

I'naBa 3 «INEKTPOHHAsA MOJIENIb CUCTEMBI TETUIOCHA0KEHUSI IOCENIEHUsI, TOPOJCKO-
T0 OKpyTay;

['naBa 4 «CymiecTByroliee 1 MepcrneKTUBHBIE OAIaHChI TEIIJIOBO MOIIIHOCTHU HC-
TOYHHUKOB TETJIOBOM SHEPTUHU U TETJIOBOI HArpy3Ku MOTpeOUTeNe»;

I'maBa 5 «Macrep-miaH pa3BUTHSL CUCTEM TETNIOCHAOKEHHUS MTOCENIEHHUs, TOPOJICKO-
ro OKpyTra »;

I'naBa 6 «Cy11ecTBYIOLIME U MEPCIEKTUBHBIE OATAHCHI POU3BOAUTEIBHOCTH BO-
JIOTIOATOTOBUTENbHBIX YCTAHOBOK U MAaKCUMAJIBHOT'O MOTPEOJICHUS TETLI0-
HOCHTEJISl TEIUIONOTPEOISIIOIIMMH YCTAaHOBKaMHU MOTPEOUTENEH, B TOM
YHUCJI€ B aBAPUUHBIX PEKUMAXY;

I'maBa 7 «IIpennoxeHus 1o CTpOUTENBCTBY, PEKOHCTPYKLIUNA U TEXHUYECKOMY
MEPEBOOPYKEHUIO UICTOUHUKOB TEIIJIOBOM SHEPTUNY;

['maBa 8 «ITpennoxxkeHus Mo CTpOUTEIbCTBY U PEKOHCTPYKIHUH TEIJIOBBIX CETEN»;

['maBa 9 «IIpemnoxeHus Mo MNepeBoly OTKPHITHIX CUCTEM TEIJIOCHA0KEeHUs (Topsi-

qero BOI(OCHa6)KeHI/I}I) B 3aKPBITBIC CUCTCMBI I'OPAYCTO BO,Z[OCHa6>KeHI/I$I»;

I'maga 10 «IlepcrieKTHBHBIE TOIUIMBHBIE OAIaHCHI»;
I'maBa 11 «O11eHKa HAC)KHOCTH TEINIOCHAOKCHUS;
['maBa 12 «O00CHOBaHNE UHBECTUIIMM B CTPOUTEIBCTBO, PEKOHCTPYKIIMIO U TEXHU-

YCCKOC IICPCBOOPYKCHHUCH ;

I'maa 13 «MHOUKaTOPBI Pa3BUTHSI CUCTEM TEIIOCHA0KEHUS TOPOJICKOTO OKPYTay;
I'naga 14 «lenoBslie (Tapu(HbIE) MOCIEACTBHI;

I'nmaBa 15 «PeecTp eMHBIX TEIIIOCHAOXKAIONTUX OPTaHU3AIHI»;

['maBa 16 «PeecTp mpOEKTOB CXeMbI TEIIOCHAOXKEHUSD;

I'naBa 17 «3ameuaHus 1 NPeIIokKEHHs K CXeMe TEIUIOCHAOKEHUS;

I'nmaBa 18 «CBOJIHBIN TOM U3MEHEHU, BBIMOJIHEHHBIX B 10pa00TaHHON U (UJIN) aK-

TyaJTU3UPOBAHHON CXEME TETNTIOCHA0KEHUS.
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TepMUHBI

Onpenenenus

TermnocHabxeHne

ObecnieueHre oTpeOUTENEH TEMIOBOW SHEPTHUH TEIJIOBOW dHEPTHEH, TETUIOHOCH-
TeJleM, B TOM YHMCIIe MTOJ/IepKaHie MOIIIHOCTH

Cucrema TernrocHa0XKeHus

COBOKyHHOCTI) HCTOYHHUKOB TCILJIOBOM OHEPIruu u TeHJ'IOHOTpeGHHIOHIHX YCTaHOBOK,
TCXHOJIOTHYCCKHN COCAMHCHHBIX TCIIJIOBBIMU CCTAMU

HcrouHuk TennoBoit sHep-
THH

YCTpoﬁCTBO, MMpeaHa3sHa4YCHHOC IJI MPONU3BOJACTBA TEILJIOBOM OHEPrun

TemmoBas ceTh

COBOKYITHOCTh YCTPOUCTB (BKITIOYAS [ICHTPAJIBHBIC TEIUIOBBIC ITYHKTHI, HACOCHBIC CTaH-
[IUH), TpeIHAa3HAYCHHBIX [UIS TIepeIadn TETUIOBOH SHEPTHH, TEIUIOHOCUTENS OT HCTOY-
HHKOB TEIUIOBOM SHEPTHH J0 TEIUIONOTPEOISIONINX YCTAHOBOK

TerutoBast MOITHOCTH (Hasiee
- MOIIIHOCTB)

KommaecTBo TermoBoit 3HEPTUM, KOTOPOE MOKET OBITH IIPOU3BEICHO U (WIIN) TIepeIaHo
I10 TEIUIOBBIM CETSIM 32 €IMHHUILY BPEMEHH

TemnnoBas Harpy3Ka

KonuaecTBo TemI0BO# 3HEPTHH, KOTOPOE MOXKET OBITH MIPHUHSTO MOTPEONUTENIEM TEII-
JIOBOW SHEPIUH 33 CIUHUIYY BPEMEHH

[ToTpebutens TemmoBOM
SHEPTHUH (Janee moTpedn-
TeNb)

Jlnmo, mpuobpeTaroree TEMIOBYIO SHEPTHIO (MOITHOCTB), TEIUIOHOCUTENH IS UCTIONb-
30BaHUA Ha MPUHAJICKAIIINUX €My Ha IIpaBe CO6CTB€HHOCTI/I WJIN NHOM 3aKOHHOM OCHO-
BaHUU TeHJ’[OHOTpe6J’IHIOH_[I/IX YCTaHOBKax J'[I/I60 JUIA OKa3aHUs KOMMYHAJIBHBIX YCIIYT B
JaCTH Iropadcro BO[[OCHaG)KeHI/IH 1 OTOIIJICHUS

Temonotpedsisiromas ycra-
HOBKa

YcTpoiicTBO, IpeAHa3HaueHHOE AJIS UCIIOIB30BaHUS TETJIOBOM SHEPIUH, TEINIOHOCH-
TeJS JJTs HY KT TIOTPEOUTEIIS TSIUIOBOI SHEPTHU

Temnocnabxatomas opra-
HHU3aLus

Opranuzanus, oCyIIecTBISIONAs POy HOTPEOUTENIM U (M) TEIIOCHA0Kar0-
IM OPTaHU3AIUSIM MTPOU3BEACHHBIX WM MPUOOPETEHHBIX TEILIOBOM SHEPTHU (MOIII-
HOCTH), TCTUIOHOCUTEIIS ¥ BIIAJICIONIAs HA MPaBe COOCTBEHHOCTH FITH HHOM 3aKOHHOM
OCHOBAHHHW MICTOYHHUKAMH TCTUTOBOM SHEPTHH U (WJIH) TEIUIOBBIMHU CETSMHU B CHCTEME
TEIUTOCHA0KEHMSI, TOCPECTBOM KOTOPOU OCYIIECTBISECTCS TEIIOCHA0KEHNE TTOTpe-
OuTenell TEIUIOBOM YHEPTUH (JAHHOE MTOJIOKEHHUE IIPUMEHSETCS K PETyTUPOBAHUIO
CXOJIHBIX OTHOIICHHUH C yJacTHEM WHAWBHIYAIbHBIX IIPEAIIPHHUMATEIICH)

TemnnoceTreBas opranu3anus

Opranusanus, OKa3bIBaOIasl YCIYTH MO Tepeaate TEIUIOBOI IHEPTUH (JaHHOE TT0JI0-
JKEHUE MPUMEHSETCS K PETYIHPOBAHUIO CXOAHBIX OTHOIICHUH C y4YacTHEM MHAUBULY-
AJIBHBIX IPEIPHUHUMATEINCH)

30Ha AEHCTBUSA CUCTEMBI
TEIIOCHAOKEHUS

Tepputopusi TOPOICKOT0 OKPYyTa WM €€ 9acTh, TPAHUIBI KOTOPOH yCTaHABINBAIOTCS
o HarboJIee yAaICHHBIM TOYKAM MOIKIFOUCHUS MOTPEOUTEIICH K TEIUIOBBIM CETM,
BXOJISIIIIMM B CHCTEMY TEIJIOCHAOKEHUS

30Ha JICUCTBUS UCTOYHHUKA
TEIUIOBON 3HEPTrUu

Tepputopusi TOpoJCKOro OKpyTa UM €€ 4YacTbh, TPAHUIBI KOTOPOH yCTaHABINBAIOTCS
3aKPBITHIMUA CEKIIMOHUPYIOIINMH 33/IBUKKaMH TETIJIOBOW CETH CHCTEMBI TEIIOCHA0MKe-
HUS

YcraHoBieHHas MOIIHOCTH
HCTOYHHKA TEILJIOBOMI OHEP-
T

CyMMa HOMHMHAJIBHBIX TCIIJIOBBIX MOL[IHOCTeﬁ BCEr'o MMPUHATOIO 11O aKTY BBOJA B 3KC-
mryaTanuro 060pyHOBaHI/IH, MNpeaHa3sHauYCHHOTO AJId OTITYCKa TEIIOBOI OHEPruu Io-
TDC6I/IT6J'I$IM Ha COOCTBEHHEIC U XO3SIIICTBEHHEIC HYXIbI

Pacmionaraemasi MOIITHOCTh
HMCTOYHUKA TEIUIOBOH 3HEP-
THH

Bennunna, paBHas yCTaHOBJICHHOH MOITHOCTH HCTOYHHKA TETUIOBOM SHEPTUH 32 BBI-
4eTOM 00BEMOB MOIITHOCTH, HE PEIN3yeMOH 110 TEXHUYECKUM IIPUYNHAM, B TOM YHCIIe
10 IPUYUHE CHI)KEHHS TEIUIOBOM MOIITHOCTH 000PYAOBAaHUS B PE3yIbTaTe HKCIIIya-
TallM¥{ Ha MPOJIEHHOM TEXHHYECKOM pecypce (CHIKEHHE ITapaMeTpoB Iapa mepen
TypOMHOM, OTCYTCTBHE PELMPKYIIALUH B IIMKOBBIX BOAOTPEHHBIX KOTJIOArperaTax u

ap.)

MOIIHOCTh UCTOYHHUKA TEI-
JIOBOM SHEPTrUU HETTO

Benuunna, paBHas pacnosiaraemMoi MOUTHOCTH HCTOYHMKA TETJIOBOM SHEPTUHU 32 BbI-
YETOM TECIUIOBOM HArpy3KH Ha COOCTBEHHBIC M XO3SICTBEHHBIC HYKJIbI

KombunupoBannas BeIpa-
00TKa JICKTPUICCKOM U Tell-
JIOBOM 3HEpPruu

PexwM paGoTHI TETIO3IEKTPOCTAHLINH, IPH KOTOPOM MPOU3BOICTBO MIEKTPUUECKON
SHEPrUu HEMOCPEICTBEHHO CBSI3aHO C OJIHOBPEMEHHBIM IIPOU3BOACTBOM TEILIOBOU
SHEpruu

TermnoceTeBble 00BEKTEI

OOBeKTHI, BXOIAIIME B COCTAB TEIUIOBOM CETH M 00ECIICUHBAOIIUE ITEpeIady TEILIOBOM
SHEPIHU OT UCTOYHHUKA TEIUIOBOW SHEPTUH JI0 TEILIOMOTPEOISIFOIUX YCTAHOBOK IOTpe-
ouTenel TEIIOBOW PHEPTUU

PacuerHslil 371€MEHT TeppH-
TOPHAIIBHOTO AETIECHUS

Teppuropusi rOpOJCKOr0 OKpPYTa WIH €€ 4acTh, IPUHSTAs IS [eIel pa3paboTKu cxe-
MBI TETUTOCHAOKEHHS B HEH3MCHSIEMBIX TPaHUIIaX HA BECh CPOK JACHCTBHSI CXEMBI TETI-
JIOCHAOKEHUS

IlepeyeHb NPUHATHIX 0003HAYEHU A

Ne
Coxkpauenue Iosicnenue
n/n
1 BMK biiouno-moynbHas KOTENbHAS
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C

. /;1 Coxpamenne IlosicHenue
2 BITY BopomnoaroroBuTenbHas yCTaHOBKA
3 I'BC I'opsiaee BogocHaOxeHne
4 ETO Enunas tennocHa0karo1mas OpraHu3aIus
5 3ATO 3akpbITOE TEPPUTOPUATILHOE 00pa30BaHue
6 Uil WHBecTuMOHHAs TPOrpaMMa
7 HTII WuauBHayanbHBINA TETJIOBOM MyHKT
8 MK, KM MyHununanbHas KoTeabHas
9 MVII MyHununansHoe YHUTapHOE NPeNNpUsTHE
10 HBB Heobxoanmast BaoBast BBIpydKa
11 HIAC Hanor Ha mo0aBIIeHHYIO CTOUMOCTD
12 HH3T HecHuxaemblil HOpMaTUBHBIN 3amac TOIJIMBA
13 HC Hacocuas cranums
14 HTJ HopmaTtuBHas TexHuueckasi JOKyMEHTaIUs
15 HD23T HopMmatuBHBIi 3KCIUTyaTallMOHHBIHN 3a11ac OCHOBHOTO MJIM PE3EPBHOTO BU/IOB TOILINBA
16 OB OTOIIEHNE U BEHTWISALINS
17 OH3T OO0t HOpMaTHBHBIN 3a1ac TOIIIMBA
18 [I1P [TpoekTHBIE U U3BICKATENBLCKHE PAOOTHI
19 I[MHC IloBBICHTENBHO-HACOCHAS CTAHLIUS
20 IIIT PD IToctanosnenue IIpaBurtennctBa Poccuiickoit ®enepanuu
21 Iy INenononmyperan
22 CMP CTpouTenbHO-MOHTaKHBIE PaOOTHI
23 CUT Cucrema IeHTPaTN30BaHHOTO TETUIOCHAOKCHHUS
24 jiC] TeruioBast s3HEPTUs
25 XBO XHAMBOJOOYHCTKA
26 XBIT XHAMBOJIOIIOATOTOBKA
27 LITTI IlenTpanbHbIil TETUIOBON MYHKT
28 5M OnexTpoHHas MoAeb cucTeMsl TerocHabkerns 3ATO JKenesHoropcka




I''TIABA 3. 9JIEKTPOHHASA MOJIEJIb CUCTEMBI TEIIVNIOCHABXEHUSA
HHOCEJIEHUSA

DNeKTpOHHAs MOJEIb CUCTEMBI TeriocHa0xenust BoinonHeHa B ['MIC Zulu 8.0 (pas-
pabotunk OO0 «Ilomutepm», CIIO).

Bce ruapaBnuyeckue pacueTsl, MpUBEACHHBIE B JaHHOW paboTe, CAeNaHbl B 3JIEK-
TPOHHOM MOJIEIIN.

Jlis nanbHEWIero UCrob30BaHUs ANEKTPOHHON MOJeNH, TeTIocHa0XKarolue opra-
HU3AIUH TOJKHBI ObITh 00€CIIeYeHbl JaHHON POrpaMMOi.

[Taker ZuluThermo nmo3BoisieT co3aTh PaCYETHYIO MATEMATUYECKYIO MOJENb CETH,
BBITIOJTHUTH MACMOPTU3AIIMIO CETH, M HA OCHOBE CO3/IaHHON MOJIENU peliaTh HHPOPMaIMOH-
HBIE 33Ja4M, 3a/1a41 TOIOJOTHYECKOr0 AHAJIN3a, U BBIIIOIHATH PA3JIMYHbIC TEIJIOTUIPABIU-
YECKHUE pacyeThl.

Pacuery noasie’kat TynMKOBBIE U KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHUCJIE C IIOBBICH-
TEIbHBIMU HACOCHBIMHM CTAHLIMSIMH M JPOCCEIUPYIOIIMMH YCTPOUCTBAMH, paboTalolue OT
OJIHOT'O WJIA HECKOJIbKAX UCTOYHHUKOB.

[IporpamMma npexycMaTpruBaeT TEIUIOTUAPABINYECKUN pAacueT ¢ MPHUCOCINHEHUEM K
CEeTH WMHIMUBHUIYaIbHBIX TEIIOBbIX MYHKTOB (MTII) M LEeHTpalbHBIX TEIJIOBBIX ITYHKTOB
(LITIT) mo HECKONBKUM JIECSITKAM CXEMHBIX PEIICHUM, MPUMEHSIEMbIX Ha TeppuTopun Poc-
CHUHU.

Pacuer cructem TemocHa0XEHUSI MOKET MPOU3BOIUTHCS C yUETOM yTeUeK M3 TEIUIO-
BOM CETH U CUCTEM TEIJIONOTPeOIeHUs, a TaK)KE TEIUIOBBIX MOTEPh B TPYyOONpPOBOAAX TeM-
JIOBOM CETH.

Pacuet TemioBbIX MOTEPH BEAETCS TMOO 110 HOPMATUBHBIM MOTEPSAM, JTUOO MO (aKTH-
YECKOMY COCTOSIHUIO U30JISLIHH.

Pacuersr ZuluThermo mMoryT paboTath Kak B TECHOM MHTETpamuu ¢ reonH(pOpMaIu-
OHHOM cuctemoit (B Buae moayns pacmmpenns ['YIC), Tak u B BUie OTASIBHON OMOINOTEKH
KOMIIOHEHTOB, KOTOPBIE ITO3BOJISIIOT BBIIIOIHATE PACUYEThl U3 IMPHUIIOKEHUH IT0JIb30BATEIICH.

CocraB 3agau:

[TocTpoeHne pacueTHON MOJIENIN TEIUIOBOM CETH;
[TacmopTuzarust 0ObEKTOB CETH;
Hananounslii pacuet TemioBO# CETH;

[ToBepouHBIil pacyeT TEMIOBOM CETH;



KoncTpyKkTOpCKHil pacuer TeraoBoil ceTH;
Pacuet TpeGyemoii TemnepaTypbl Ha HCTOYHHKE;
KomMyTanmonuele 3agauu;

[TocTpoeHue mbe30MeTpUIECKOTO TpaduKa;

Pacuer HOPMATHUBHBIX IMOTCPb TCILJId YCPE3 U30JIALIUTO.

3.1. I'pa¢mueckoe npeacrapjieHue 00bEKTOB CUCTEMbI TENJIOCHAOKEHUS C MPH-
BSI3KOil K TONOrpaguyeckoil 0CHOBe ¢ MOJHBIM TOMOJOTHYECKUM ONMCAHUEM CBSI3HO-

CTH 00LEeKTOB

TeroBy1o ceTb MOKHO M300paxkaTh HA KapTe, C MPUBSI3KOW K MECTHOCTHU (1O KOOp-
JMHATaM, C MPUBSI3KON K OKPYKAIOIUM 00BEKTaM), 4TO MO3BOJUT B JJAJIbHEUIIIEM HE TOJb-
KO MPOBOJUTH TEIUIOTHIPABIMYECKHE PACUEThl, HO U pelIaTh PYrue MHKEHEPHbIE 3aauH,
3Has TOYHOE MECTOHAXOXKACHUE TEIUIOBBIX ceTel. [Ipumep n3o0pakeHus TEMI0BON CETH Ha

KapTe C HpHBHBKOﬁ K MCCTHOCTH ITOKAa3aH Ha pPUCYHKC HUIKC.

PucyHnok 1 — M300pakeHue TenJioBoii ceTH Ha KapTe ¢ NPUBA3KO0il K MECTHOCTH



Zulu Moxxet paboTaTh Kak B JIOKaJbHOW cHCTeMe KOOpJWHAT (IUIaH-CXeMa), TaK U B
OJIHOM U3 TeorpapuyeCcKuX MPOCKIIUM.

Cuctema nogaepxxubaet 6osee 180 matymos, B Tom uucie 113-90, CK-42, CK-95 no
I'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NADS83, EUREF 89. Cnu-
COK TIOJ/ICP)KUBACMBIX TaTyMOB OYJIeT PacIIUpPsIThCA.

CucreMa mpennaraer HabOp HPEIONPEEICHHBIX cUCTeM KoopauHaT. Kpome Toro,
MOJIH30BaTEIb MOXKET 33/1aTh CBOIO CUCTEMY KOOPJMHAT C UHIMBUAYaJTbHBIMU MTapaMeTpaMU
JUIA TIOJIJIEP’KUBAEMBIX CUCTEMOM MPOEKIMKA. B 4acTHOCTH, 3Ta BO3MOXKHOCTH MO3BOJIUT,
MpU M3BECTHBIX MapaMmeTpax (KIrouax IMepexoja), MPUBS3bIBATh JaHHBIC, XPAHSIIUECS B
MECTHOM CHCTEeME KOOPIMHAT, K OAHOMW U3 TJI00AIBHBIX CHCTEM KOOPAMHAT.

JlanHbIe, XpaHAIIKUECs B pa3HbIX CUCTEMaX KOOPJMHAT, MOKHO OTOOpa)kaTh HA OJTHOM
KapTe, B 0JIHOU U3 npoekuuid. [Ipu 3ToM mepecuer KoopauHAT (€Ciau OH TpedyeTcs) U3 of-
HOTO JIaTyMa B JIPYroi U M3 OJTHOM MPOEKIUU B JAPYTYIO MPOU3BOJIUTCS TIPU OTOOPAKEHUU
«Ha JIETY».

JlaHHBIE MOKHO MEPENPOCIUPOBATh U3 OAHOM CUCTEMBI KOOPAUHAT B IPYTYIO.

CrnenyeT OTMETHTh, UTO JICKTPOHHASI MOJIENb, IPEAOCTABICHHAS 3aKa3UUKOM, ObLIa

BBINOJIHEHA B cucTeMe koopauHaT WGS 84.
3.2. lacnopTu3anus 00beKTOB CUCTEMbI TENJIOCHAOKEHUSA

[Tpu paGote B reouHPpOpMAIMOHHON CUCTEME CETh JIOCTATOYHO MPOCTO U OBICTPO 3a-
HOCHTCSI C TIOMOIIIBIO MBIIIKH WK TI0 KoopauHatam. [Ipu aToM cpasy dhopmupyercst pacyeT-
Has Mojenb. [locne rpadguyeckoro n300paxeHuss CUCTEMBbI TEINTIOCHAOKEHUS, HEOOXOAUMO
3aJ1aTh PaCUETHBIC MapaMeTPbl OOBEKTOB U BHIMOJHUTH COOTBETCTBYIOIINE PACUETHI.

TemnoBasi ceTh BKJIIOYAET B Ce0s CIEAYIONIME OCHOBHBIC OOBEKTHI: UCTOUYHHUK, yda-
CTOK (TpyOOmIpOBOABI), MOTPEOUTENHh U Y37bI: LIeHTpasbHble TeroBble myHKTHI (L[ TII), Ha-

COCHBIE, 3aIIOPHYIO U PETYJINPYIOILYIO apMaTypy, KAMEPBI U IPYTUE SJIEMEHTHI.

HUcTouHNK

Hcmounuk — 5T0 CUMBOJIBHBINA 00BEKT TETUIOBOM CETH, MOJCIHUPYIOMINI PEXUM pa-
60t1bl KOoTebHOU WM TOLl. B Marematudeckoit MoJeIu UCTOYHUK MPEACTABISETCS CEeTe-
BBIM HACOCOM, CO3/Ial0IIMM pacroyiaraeéMblid Hamop, U MOJNUTOYHBIM HACOCOM, OIpEes-
IOIIUM Harmop B 0OpaTHOM TpyOompoBojie. Y cIOBHOE 0003HAYEHNE UCTOYHHUKA B 3aBUCUMO-
CTH OT peXuma paboThl Ipe/CcTaBIeHO HAa pucyHke. [Ipu paboTe HECKOIbKUX MCTOYHUKOB

Ha OAHY CCTb, OAVH N3 HUX MOKCT BBICTYIIATh B KAQUCCTBC IMMKOBOM KOTEJIHLHOM.
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L BEMHOMEH
L OTKHYEH

PucyHnok 2 — Ycji0BHOe H300paxeHne HCTOYHUKA

YuacTok

Yuacmok — 310 nuneiiHbI 00BEKT, HA KOTOPOM HE MEHSIIOTCSI:
TuaMeTp TpyOompoBoa;
THII IIPOKJIAJKH;
BUJI U30JIAALINH;
pacxoj TEINIOHOCUTES.
JIByxTpyOHas TerioBasi ceTb M300pa)xaeTcsi B OJHY JMHHUIO U MOXKET, B 3aBUCUMOCTH
OT eJIaHUs T0JIb30BaTEeNs, COOTBETCTBOBATh MJIM HE COOTBETCTBOBATH CTAHAAPTHOMY HU300-
paxenuto cety no 'OCT 21-605-82.
Kak 110600 00bEKT CeTH, y4acTOK UMEET pa3Hble PEKUMBbI padOThI, HAIPUMED, «OT-
KIIIOYEH TMOJAIOMINI» WM «OTKIIOYEH OOpaTHBIN», CM. PUCYHOK «PeXHMBbI M300pakeHus

ydacTKay . Ot PEXKHUMBI IMTO3BOJIAIOT CMOACINPOBATH MHOFOTPY6HI>IC CXEMBbI TCIIJIOBBIX CC-

TEH.
Pexum 1 - BrnwuyeHwl oba Tp-ga ¥ - ¥
Pexum 2 ' Beikniouerel oba Tp-na T T
Pexum 3 OTxniouex oBpaTHsIil Tp-a T . T
Pexum 4 OTknioyeH nogaowyui Tp-a 1 . T
Mons3oBaTensckoe 3obpaxerne CeTH WU3obpaxenue cetu no FOCTY 21-605-82

Pucynok 3 — U300paxeHue HeCKOJIbKHX COCTOSTHUI YYaCTKOB, 321aBa€MbIX PAa3HbIMU

PeKUMaMHU

Yi3ean

¥Y3en — 310 cuUMBOJIBHBIN 0OBEKT TEIIOBOM ceTH. B TernoBoil cetn y3naMu sBISIFOTCS
BCE OOBEKTHI CETH, KPOME UCTOYHHUKA, MOTPEOUTENS U y4acTKoB. B Maremaruueckoi mMoze-

J¥ BHYTpPEHHEE MpEJCTaBICHHE OOBEKTOB (KpOME MCTOYHHKA, MOTPEOUTENs, TEPEMBIUKH,

11



LTII u perynaropoB) MOAENUPYETCS ABYMS Yy3JIaMH, YCTAHOBJIEHHBIMHM HA TOJAIOIIEM H
oOpaTHOM TPYOOIPOBOIAX.
YcnoBHoe 0003Hau€HUE Y3JOBBIX OOBEKTOB B 3aBHUCHUMOCTH OT PEXHUMa pPabOThHI

npcaACTaBJICHbBI HA PUCYHKC .

TennoBad KamMmepsda

@® passeTBneHue

» cMeHa auameTpa

PucyHok 4 — YciaoBHOe u300pakeHne y3JI0BbIX 00bEKTOB

IIpocTBIM y37I0M B MOJENH CUHUTAECTCS JHOOOH y3€i, YbHM CBOMCTBA CIELMAIBHO HE
oroBopeHsbl. [IpocToil y3emn ciry’KUT TOJABKO JUIsl COEAMHEHUS yYacTKOB. TakKUMU y3/1aMu JJist
MOJIENIN SIBJIAIOTCSI TEIUIOBBIE KaMEpbl, OTBETBJICHUS, CMEHbBl IUAMETPOB, CMEHA THUIIA
NPOKJIaJKH WIKM TUIA U30JSILHUH U T. 1.

HeHTp AJIbHbIC¢ TCIJIOBbIC MYHKTBI

Henmpanovuvtit mennoeoit nynkm (L[TII) — 510 y3el TONMOTHUTEIBHOTO PETYIHPO-
BaHUS U paclpeleseHus TeNjaoBoi sHepruu. Hanuune Takoro ysia nojapa3ymeBaeT, 4yTo 3a
HUM HaxOJUTCS TYNHKOBasi CE€Th, C MHAUBUAYyalbHbIMU moTpedutensmMu. B LTIl moxer
BXOJIUTb TOJBKO OJMH Y4aCTOK M TOJIBKO OJMH yYacTOK MOET BBIXOIUTh. [Ipnyem Bxoxs-
M Y4aCTOK MJIET CO CTOPOHBI MaruCTPalt, a BBIXOJAIINI YYaCTOK BEAET K KOHEUHBIM I10-
TpebutensaMm. Bayrpennsas koauposka LTIl 3aBucHT OT ero cxembl NPUCOETUHEHUS K TeIl-
JIOBOH ceTH. DTO MOXET ObITh IPYMIIOBOI 3JI€BaTOpP, IPYMNIIOBOI HACOC CMEUICHHS, HE3aBH-
CUMOE€ TOJIKJIFOYEHUE TPYNIbI oTpeduteneit, 6oinepsl Ha [ BC u T.1. Ha ganHbIil MOMEHT

B pacropsbKeHUu nosib3oBarens 28 cxeM npucoegunenus LTILL

o

O O O

-

uTn-1

-

Maructpane
3
3
3
3

2

Pucynok 5 — U3o0paxenune I{TII
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Bcnomorare/ibHbIN Y4aCTOK
Bcnomozamenvnuiit yuacmok — ykasplBaeT Hayajlo TpyOOIPOBOAOB IOpsSYEro BOJIO-
cHaOXXeHUs TIpH 4yeThipexTpyOHoi TemoBoit cetu mocie L[TII. Dto HebGonbmioi ydyacTok
3aKaHYMBAETCS MPOCTHIM Y3JIOM, K KOTOPOMY TOJIKJIFOUAETCsl TPyOOIPOBO] rOPSYEr0 BOJIO-

cHaOKeHus, Kak noka3aHo Ha pucyske «Ilogkmouenue Tpydonposoga I'BCy.

BcnomorarenbHbIN
yyactok gna TN

/
UTn — o

Pucynok 6 — Iloakaouenue tpydonposoaa I'BC

IHoTpebuTenn

Ilompebumens — 3TO KOHEUHBI OOBEKT y4acTKa, B KOTOPBIA BXOJIUT OJIMH IOJAI0-
MMM U BBIXOAUT OAMH OOpaTHBIM TpyOompoBoa TerioBoi cetu. [loa moTpeduTeneM moHu-
MaeTcst a0OHEHTCKUI BBOJI B 3/JaHHE.

VYciioBHOE 0003HaUeHNE OTPEOUTENS B 3aBUCUMOCTU OT peKuMa pabOThI IPEICTaB-

JICHO Ha PUCYHKC HHIXKC.

. BEMHKYEH
. OTENK4YeH

Pucynok 7 — YciaoBHOe u300paxkeHne norpeduTesis

[ToTpeOuTenb TEMIOBON YHEPTUHN XaPAKTEPHU3YETCS PACUCTHBIMU HArpy3KaMu Ha CH-
CTEMY OTOIUICHHUSI, CACTEMY BEHTUJISAIIMKM M CUCTEMY TOPSYETO BOJIOCHAOKEHUS U paCUeTHBI-
MU TEMIIepaTypaMu Ha BXOJI€, BBIXOJIEC MOTPEOUTENS, M PACUETHON TeMIEepaTypoil BHYTPECH-
HEro BO3AyXa.

B ogHOonuHEtHOM MpeACcTaBlIeHUN MOTPEOUTENIb — ATO Y3JIOBOM AJEMEHT, KOTOPbIi

MOJKET OBITH CBSI3aH TOJIBKO C OOHHUM YYaCTKOM.
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BHyTpeHHss KOIUpOBKa MOTPEOUTENST CYIIECTBEHHO 3aBUCUT OT €r0 CXEMbI MPHUCO-
€IMHEHHUS K TEIUI0BOM ceTu. CXeMbl MOTYT OBITh 3JIEBATOPHBIE, C HACOCHBIM CMEIIECHUEM, C
HE3aBHUCHUMBIM TIPUCOCAMHEHUEM, C OTKPBITHIM HIIM 3aKpBITBIM 0TOOpoM Bojbl Ha I'BC, ¢
peryisitopaMu TEMIIEPATYPBI, OTOIIEHUS, pacxoaa U T.1. Ha naHHbII MOMEHT B pacnops-
YKEHUH TI0JIh30BaTels 31 cxema mpucoeIMHEeHHs TIOTpeOuTeeH.

Ecnu B 31aHUM HECKOJIBKO y3JI0B BBOJA, TO OOBEKTOM IOTPEOUTENb» MOKHO OITH-
caTh Kbl BBOJI. B ToXe Bpems Kak OJIMH MOTPEOUTENh MOKHO OMKCATh LEIbIN KBapTal

WM 3aBO/I, 33]1aB JUISl TAKOT'O MOTPeOUTENsI 000OIICHHBIE TETUIOBBIE HATPY3KHU.

O0001IeHHBII TOTPEOUTEID

O6006uwennvlit nompedumesny — CUMBOJIBHBIA 0O0BEKT TEIUIOBOM CETH, XapaKTepHU3y-
IOIUICS TOTPEOIIEMBIM PACX0JIOM CETEBOM BOJBI UM 3aJJaHHBIM COMPOTUBIICHUEM. Takum
noTpeduTesIeM MOXKHO MOJIETTUPOBATh, HAIIPUMEp, OOIIYI0 HArpy3Ky KBapTaia.

YcnoBHoe 0003HaYeHHE 00OOIIEHHOTO TOTPEOUTENSI B 3aBUCUMOCTH OT PEKUMa pa-

OOTHI IPEACTABICHO HA PUCYHKE HUXKE.

BKINHOYeH
OTKNHO4YeH

Pucynoxk 8 — M300paxenue 00001eHHOT0 MOTPeOUTEISA

Takoit 00beKT yT00HO UCTIOIB30BaTh, KOTJIa BO3HUKAET HEOOXOAMMOCTh PacCUUTATh
TUIPABIUKY ceTH 0e3 MH(OpMAIMK O TEIIOBBIX HAarpy3kax U KOHKPETHBIX CXEMax MpHUCO-
eIMHEHUs oTpeduTeNnel K TerioBoi ceti. Hampumep, npu pacdere MarucTpaabHBIX CeTen
UHGOPMAIIMK O KBAPTAIBHBIX CETAX MOXKET HE OBITh, a JIUIS OIICHKU IMOTEPh HAIIOpa B Maru-
CTpaJIsiX JOCTATOYHO 33/1aTh 0OOOIIEHHBIE PACXO/bI B TOUKAX MPUCOSIUHEHUS KBapTaIOB K
MarucTpaJbHOU CETH.

B ognonuueitHOM M300pakeHnn He TpeOyeTcs MOAKIoYaTh 0000IIEHHBIN MOTpeOu-
TEJIb HA OTACTHFHOM OTBOJSINEM y4acTKe, KaKk B ciaydae mpoctoro morpeburens. To ects B
ATOT y3€J MOKET BXOJUTh W/WIM BBIXOJUTH JHO00€ KOJUYECTBO YHYACTKOB. DTO MO3BOJSIET

6LICTpO nu y,Z[O6HO, C MUHUMAJIBHBIM KOJIHNYCCTBOM UCXOAHBIX NJAHHBIX.
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HMCTOYHUK O206LeHHbIe NOTpedUTENHN

Pucynok 9 — BapuaHThbl BKJIIOYeHHE 00001IEHHBIX MOTPeOuTE e

3aaBuiKKa

3a0euricka — 3TO CUMBOJBHBIA OOBEKT TEIUIOBOM CETH, SIBISIOIIUICS OTCEKAIOIIUM
YCTPOUCTBOM. 3aBMKKA KPOME BYX PEKHMOB pabOThI (OTKPHITA, 3aKPHITa), MOXKET HaXo-
JTUTHCS B MPOMEKYTOUHOM COCTOSIHUH, KOTOPOE€ OMPENENsCTCS CTENEHBI0 €€ 3aKpBITHS.

HpOMC)KYTO‘-IHOC COCTOSAHHC 3aIBHJKKH JOJIZKHO OIIPCACIIATCA IIPpU eé PCKUMC pa6OTBI.

’ .,::TIf] OTKPbITA

N 3aKpbITa

Pucynok 10 — Yci1i0BHOe H300pakeHue 3aBUKKH

VYciioBHOE 0003HAYEHHE 3aMOPHO-PETYIUPYIOIIET0 YCTPOHCTBA B 3aBUCHUMOCTH OT
pexuma padoThI:

3a1BUXKKAa B OJHOJUHEHMHOM H300pa)KEHHUU MPEACTABISAETCS OJHUM Y3JI0M, HO BO
BHYTPEHHEM TPEACTABICHUH B 3aBHCHUMOCTH OT 3a/laHHBIX MapaMeTPOB B CEMAHTUYECKOU

0a3e JaHHBIX, MOXKET OBITh YCTAaHOBJIEHA Ha 000X TPyOOIPOBOIAX.

Pucynok 11 — OgHo/iMHeliHOe M BHYTPEHHe NpeJcTaBJIeHHe 3aIBHKKH

Ilepembruka

Ilepembiuka — 3TO CUMBOJIBHBIN OOBEKT TEIUIOBOW CETH, MOJEIUPYIOIIUN YIaCTOK

MEXy MOJAIOIINM B OOpaTHBIM TPyOOIPOBOJAMHU.
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YcnoBHOe 0003HaUEHUE MEPEMBIYKA B 3aBUCUMOCTU OT PEKHUMa padOThI MPE/ICTaB-

JIEHO Ha PUCYHKE HIXKE.

OTKpDBITA

3dKpbITA

Pucynok 12 —Ycy10BHOe nipe/icTaAB/ICeHHE NTePeMbIYKH

[Tepembruka MNO3BOJIAET CMOJEIMPOBATH YYACTOK, COCAMHSIONIMN TMOMAKOMUNA ¢

oOpaTHbIii TpyOONIPOBOABL. B 3TOT y3en MOXKET BXOAUTh W/WIIW BBIXOJIUTH JHO00€ KOJInYe-

— =%

Pucynok 13 — Ilepembruka

CTBO YYacTKOB.

Tak kak mepeMbluka B OJHOJMHEMHOM HM300paKeHMM NpPEJCTaBICHA y3J0M, TO JUIS
MO/JICIIMPOBAHUS COETMHEHMSI MEX 1Y TIOJAr0IIUM TPyOOIIPOBOIOM OJHOI'O yyacTKa 1 0OpaT-
HBIM TpPyOONpPOBOJOM APYroro ydacTKa OIHOTO 3JEMEHTa «IEePEeMbIUKa» HEI0CTaTOYHO.

[Tonano6sTCs elle ABa yyacTKa: OJMH TOJIBKO MOAAIOIINM, IPYroi - TOJIbKO OOpaTHBIN.

Pucynok 14 — CoequHeHnune MeK1y MOJA0UIUM TPYOOIPOBOAOM OAHOT0 Y4ACTKA H

00paTHBIM TPYOONPOBOIOM JIPYIrOro y4acTka

HacocHasl cTaHus

Hacocnan cmanuusa — CHMBOJIBHBIH OOBEKT TEIIOBOM CCTH, XapaKTepHSYIOHIHfICH

3a/laHHBIM HAllOpOM WJIM HaIlOPHO-PACXOJHON XapaKTEPUCTUKON yCTAHOBIEHHOTO HACOCA.
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HacocHas ctaHius B OJHOJWHEHHOM M300paXE€HUM MPEJICTABISETCS OJHUM Y3JIOM.
B 3aBucumocTH OT TaOJIMYHBIX MAPaMETPOB ATOTO y3J1a HACOC MOXET ObITh YCTAHOBIICH HA
MO/IArOIIEM HJIM 0OpaTHOM TPyOOINpoBo/E, TMO0 Ha 000MX TPyOONPOBOaX OJHOBPEMEHHO.
Jnist 3aanust HanpaBJIeHUs! ACWCTBUSL HACOCA B ATOT y3€ll TOJIBKO OJMH Y9aCcTOK 00s3aTerb-

HO OOJIZKCH BXOJUTDH U TOJIBKO OAWH YUdCTOK JOJIKCH BBIXOAUTD.

Oo— O

et et P "

Pucynok 15 — HacocHasi craHinus

Hacoc mMoxkHO MonenupoBaTh ABYyMsl criocobaMu: TUOO Kak UAealbHOE YCTPOWCTBO,
KOTOpOE M3MEHSET JIaBJeHHE B TPyOOIPOBOJE Ha 33JaHHYIO BEIMYUHY, JIUOO KaK YCTpPOi-
CTBO, paboOTaIoIIEe C YYETOM pealbHONW HAMOPHO-PACXOAHON XapaKTEPUCTUKH KOHKPETHOTO
Hacoca.

B nepBoM ciydae npocTo 3amaercs 3HaAU€HHE Haropa Hacoca Ha MOJAIOLIEM W/UIU
oOpaTHOM TpyOompoBojie. Ecnu 3HaueHne Hamopa Ha OJTHOM U3 TPyOOIPOBOJOB PaBHO HY-
JIF0, TO HACOC Ha 3TOM TPYyOONpPOBOJE OTCYTCTBYeT. Ecnm 3HaueHne Hamopa OTpHUIIATENbHO,

TO 3TO 03HA4YaACT, YTO HACOC pa60TaeT HaBCTPCUYy BXOIAIICMY B HCTO YUACTKY.

H=10m H=-10n
H=—10x H=10x
50-- | 413-.
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Pucynok 16 — Ilse3omerpuueckue rpapuku

Ha pucyHke BUAHO, Kak pa3jIuyHble HAIPABJICHHS Y4aCTKOB, BXOAALIMX U BBIXOS-
IIMX M3 Hacoca B COYETAHUM C Pa3HbIMU 3HAKaMU HAropa, BIMSIOT Ha pe3yjbTaT pacdera,
O0TOOpa)KEHHBIN Ha MbE30METPUUECKUX IpadrKax.

Korna 3agaercs TonbKO 3HaU€HUE HAlopa Ha HacOCE, OHO OCTAETCsl HEU3MEHHBIM HE

3aBUCUMO OT MPOXOZSAIIETO YePe3 HACOC PacXoAa.
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Ecnu momenupoBath paboTy Hacoca ¢ yuetoMm ero QH xapakTepucTuku, TO ciaeayer

3a/1aTh pacxo/bl U HAMOPhI HA TpaHULAaX paboyel 30HbI Hacoca.

Hmax o

Hmin

Gnin. -Gmax
Pucynok 17 — HanopHo-pacxoHasi XapaKTePUCTHKA HACOCA

[To 3amaHHBIM ABYM TOUYKaM ompenessieTcs napabdojia ¢ MAKCUMYMOM Ha OCH J1aBlie-
HUH, IO KOTOPOU pacueT u OyAeT ONpeaessiTh Halop Hacoca B 3aBUCHUMOCTU OT pacxoja.
Crnemyer OTMETUTh, UTO XapaKTEPUCTUKA, 3ajjaBaeMasi TakuM 00pa3oM, MOXKET OTINYATHCA
OT peajbHOM XapaKTEpPUCTUKH HACOCa, HO B mpejenax padoueil o6nactu 06e XapakTepucTH-
KU TIPAKTUYECKH COBMAAAIOT. JIJis onmrcaHus HECKONIBKUX MapaljIeIbHO paOOTaIOMIUX HACO-
COB JIOCTaTOYHO 3a/1aTh UX KOJUYECTBO, U PE3yJIbTUPYIOLIAsl XapaKTepUCTHKA OyJeT orpe-
JieJieHa IPU pacueTe aBTOMATHYECKHU.

Tak kak Hamopbl Ha rpaHUlax pabouel obnacTu Hacoca OepyTcs U3 CHpPaBOYHUKA U
BCEI/Ia TMOJIOXKUTENBHBI, TO HAINpPABJIICHUE ACUCTBHUS TAaKOro Hacoca OyJeT OINpeaemsiThCs

TOJIBKO HAlIPABJICHUEM BXOIAAIICTO B Y3€JI YUAaCTKaA.

JApoccenupyroimmue ycTpoucTBa

Jpoccenupyromue yCTporucTBa B OJHOJIUHEWHOM IPEICTABICHUH ABJISIOTCS y3JIaMH,
HO BO BHYTPEHHEUW KOJMPOBKE — ATO JOMOJHUTENBHBIE YUACTKHA C OCTOSTHHBIM WJIU TIepe-
MEHHBIM COMPOTHUBJICHHEM. B npoccenupyromuii y3en 0053aTeabHO JOHKEH BXOIUTh TOJb-

KO OAWH Y4YaCTOK, U TOJIbKO OJWH Y4YaCTOK M3 Yy3Jia JOJI’KCH BbIXOOWTD.
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Pucynoxk 18 — JIpoccesmpyromue ycrpoicTsa

JApocceabHasi maiidoa

Jlpoccenvnasa waiiéa — 370 CUMBOJIBHBIN OOBEKT TEIUIOBOM CETH, XapaKTePU3YEMBIii
(UKCUpPOBaHHBIM COIPOTUBIIEHUEM, 3aBUCSIINM OT AMaMeTpa mailosl. JlpoccenbHas maiiba
UMEeT JIBa pekuMa paboThl: BhIYMCIsEMas U yCTaHaBIMBaeMas. YCTaHaBIMBaemasl 1aiida
— 3TO HEPETYJIUPYEMOE CONMPOTHUBIIEHHUE, TO BEIMYMHA TACUMOI0O 11aii00i1 Haropa 3aBUCUT

OT KBaJpaTa, NpOXOAIIero uepes maidy pacxoja.

Beiycnaeman wakba

YeraHanueaeMan wanba

Pucynok 19 — YcioBHoe npeacraB/ieHue ai0bl

Ha PUCYHKEC BUIHO, KaK MCHAKOTCA IIOTCPHU HA ma1716e, YCTaHOBHeHHOﬁ Ha 1moaaro-

eM TpyoomnpoBoie, MpU YBEIMUEHUH pacxo/1a dyepe3 Hee B J1Ba pasa.
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Pucynok 20 — XapakTepucTHKH JPOCCeTbHBIX 1IAN0
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PeryasTop naBjaeHus

Pecynamop oagnenus - yCTpOWCTBO C MEPEMEHHBIM COMPOTUBICHUEM, KOTOPOE MO3-
BOJISIET TIOJJIEPKUBATh 3a/laHHOE JIABJICHUE B TPYOOMPOBOJE B ONPEJCICHHOM JIHaIa3oHe
U3MEHEHUA pacxoja. Perynsarop gaBieHusi MOXKET YCTaHABIUBATHCS KaK Ha MOJAIOIIEM, TaK

1 Ha 0OpaTHOM TPYOOIPOBO/IE.
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Pucynok 21 — Peryasitop naBjieHust

Ha pucyHke mnokasaHo, 4TO IpU YBEJIMYEHUH B [1BA pa3a pacxoia 4epes3 peryJssTop,
YCTaHOBJICHHBIN B 00paTHOM TPyOONpPOBO/IE, NAaBJICHUE B PETYIHPYEMOM y3JI€ OCTAETCs I0-
CTOSIHHBIM.

BenuurHa cONpOTUBIICHUS PETYIIATOPA MOXKET U3MEHSThCA B Ipesieax 0T OeCKOHeU-
HOCTHU JI0 COIPOTHUBIIEHUS MOJHOCTBIO OTKPBITOTO peryisTopa. Eciu ycinoBus paboTsl cetu
3aCTaBJISIOT PETYJSATOP MOTHOCTBIO OTKPBITHCS, TO OH HAYMHAET paboTaTh KaK HEPEryJIupy-

€MBIU JIPOCCETUPYIOLIHM y3eIl.

PeryasiTop pacnosaraemoro Hamopa

Pezynamop pacnonazaemozo nanopa — 3T0 CUMBOJIBbHBIA OOBEKT TEIJIOBOM CETH,
MIOJI/IEP>KUBAIOIIHI 3a/IaHHBIN pacrioaraeMblii Harmop mocie ceosl.

Pabora perynsaropa pacrnoyiiaraeMoro Haropa aHajoruyHa paboTe perynisaropa AaBiie-
HUS, TOJBKO B 3TOM CIIy4ae PEryJsiTOp CTapaeTcs APk aTh MOCTOSHHOW 3aJJaHHYIO BEJIUYU-
HY pacIojaracMoro Hamopa.

E perynaTop pacrnonaraeMoro Hanopa Ha nogatollem TpyGonposoae

E perynsaTop pacnonaraemoro Hanopa Ha oGpaTtHoMm TpyGonpoBsoge
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PucyHnok 22 —Ycj10BHOe NpecTaBJ/IeHHE PeryJasiTOpoB HANOPa

Peryasitop pacxona

Pezynamop pacxooa — 3To CUMBOJIbHBIA OOBEKT TEIJIOBOW CETH, MOACPKUBAIOIINN
3a/IaHHbIM MO0JIb30BATEIEM PACX0]l TEIUIOHOCUTEIIS.

Perynsarop MOKHO yCTaHaBIMBaTh KaK Ha MOAAIOIIEM, TaK U HA 0OpaTHOM TPyOOIpo-
Bojie. K pabote perymnsitopa pacxojia MO>KHO OTHECTH BCE CKa3aHHOE PO PETYJISATOPHI 1aB-

JICHUS.

ﬁ perynsaTop pacxoga Ha nogatwolem Tpybonposoge

ﬁ perynaTop pacxoaa Ha o6paTHoMm TpyGonposoae

PucyHnok 23 — Ycji0BHOe NIpeicTaB/IeHUE PeryJasiTOPOB Pacxoaa

B cymectByromux 6a3ax manueix «ZULU» mpemycMaTtpuBaroTCs CTaHIApTHBIC Xa-
PaKTEPUCTUKHU 110 IPUBEICHHBIM BBILIE TUIIAM 00BEKTOB CUCTEMBbI TEIIIOCHAOKEHHUS.

CoctaB nH(popMalMK MO KaKIOMY TUITY OOBEKTOB HOCUT Kak MH(OpPMATUBHBINA Xa-
pakrtep (Hampumep: JUisi HKCTOYHUKOB - HAMMEHOBAHUE MPEANPUSATUS, HAUMEHOBAaHUE UCTOY-
HUKa, U1 NOTpeOuTeNnei - aapec ys3ia BBOJA, HAMMEHOBAHHWE y3Jia BBOJA W T.J.), TaKk U
HEOOXOIUMBII JIs1 PYHKIIMOHUPOBAHUS PACUETHOM MOJENH (HampuMep: AJisi HCTOYHUKOB -
reojie3nueckas OTMETKa, pacueTHasl TeMIlepaTypa B MOJAIOUIeM TPyOOIpoBOAe, pacueTHas
TeMIieparypa XoioHou Bojbl). [lonHOTa 3amonHeHust 0a3bl JaHHBIX MO TTapaMeTpaM 3aBH-
CUT OT HAJIWYUS MCXOJHBIX JAaHHBIX, MPEJOCTABICHHBIX 3aKa34MKOM M ONPOLICHHBIMU
CcyOBeKTaMM CUCTEMBbI TETJIOCHAOKEHUSI HACEJICHHOTO ITyHKTA.

[Ipu xemaHuu MOJBL30BATENS, B CYIIECTBYIOIIUE 0a3bl NAHHBIX MO OOBEKTAM CETH

MOXHO I[O6aBI/ITL JOITOJIHUTCIIBHBIC ITOJIA.

3.3. IlacnopTu3anusi U ONMCaHUE PACYETHBIX €JUHUI] TEPPUTOPHAIHLHOIO Jese-

HHUA, BKJIIOYass aAMUHUCTPATHBHOC

DIIEKTPOHHAsT MOJEINb MO3BOJSET HATJSJHO HAa TOIIOOCHOBE CEJIbCKOTO IOCEJICHUS
pPa3rpaHUYMUTh U NMACHOPTU3UPOBATH €AMHULIBI TEPPUTOPUAIIBHOTO JI€JICHUS. TakuMu rpaHu-
aMH TEPPUTOPHUATBHOTO JICJICHUS MOTYT SIBIISITHCS :

KagaCTpOBBIC KBAPTAJIbI,

TEIUIOCETEBbIE PAaHOHBI;
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IJIAHUPOBOYHBIE PAOHBI;
aIMUHUCTPATUBHbBIC PAiOHBI.

Cerka pallOHUPOBAHMSI, HAHECEHHAs] B AJIEKTPOHHOM MOJIEH, TO3BOJIAET NMPUBA3AThH
0a3y JaHHBIX, COCTOSIIYIO U3 CBEJIEHUH, BXOAIIMX B NACTIOPT €AMHHUIIBI TEPPUTOPHATILHOTO
JIEJIEHNs, K TUIOLAAHOMY OOBEKTY, ONPEEINSIONIEeMY T'paHULbl 3TOM equHUIbL. ['paduye-

CKH, aIMUHUCTPATUBHOC ACIICHUC ITPOUJUIFOCTPUPOBAHO HA PUCYHKC .
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3.4. 'mapaBianyecKuii pacueT TeIUIOBBIX ceTeil JTH00H CTeneHn 3aK0/J1bIOBAHHO-
CTH, B TOM 4HCJIe THAPABJIUYECKHH pacyeT MPU COBMECTHOH padoTe HECKOJIbKUX HC-

TOYHHKOB TEIJIOBOM JHEPIrud HA ¢AHUHYIO TCIVIOBYIO C€Th

TerutoruapaBadecKkuii pacyeT MPOrpaMMHO-pacueTHOro komruiekca ZuluThermo
BKJIIOYAET B c€0s MOJHBIN HA00p (PYHKIIMOHATBLHBIX KOMIIOHEHTOB U COOTBETCTBYIOIINE UM
WH(OPMAIIMOHHBIE CTPYKTYPhI 0a3bl JAHHBIX, HEOOXOIUMBIX ISl TUIPABIMYECKOTO pacyeTa
¥ MOJICIIMPOBAHMUSI TETUIOBBIX CETEH.

Pa3MepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbLIOBAHHOCTH, a
TaK)Ke KOJIMYECTBO TEIUIOMCTOYHUKOB, PAOOTAIOIINX HA OOIIYIO CETh - HE OTPAHUYCHBI.

[Tocne co3manust pacueTHOW MaTeMaTUYECKOW MoJenu ceTd U GOpMHUPOBAHUS Tac-
MOPTHU3ALUU KAXKIAOTO OOBEKTa CETH, B MOJYUMBIICHCS 3JIEKTPOHHON MOJENIU MOCENCHUS
MOTYT BBITOJHSITHCS Pa3IMYHbIE TEIIOTUAPABINYECKUE PACUETHI.

Pacuet cucrem TerinocHaOXKeHUS MOXKET TMPOU3BOUTHLCS C YUETOM YTEUEK M3 TEeII0-
BOM CETH W CHUCTEM TeIIONOTPeOIeHUs, a TaK)Ke TEIJIOBBIX MOTEPh B TPYOOIPOBOIax TEl-
J0BOM ceTH. Pacuer TemIoBbIX MOTEPh BEJAETCS JIMOO M0 HOPMATUBHBIM MOTEPSIM, JTHUOO 1O
(bhaKTHYECKOMY COCTOSIHUIO U30JISILIHUH.

PesynbpTaThl pacueToB MOryT OBITH SKcropTupoBaHbl B MS Excel, Harnsagno npen-
CTaBJICHBI C IMOMOIIBI0 TEMATUYECKOW PAaCKpacKH M Mbe3oMeTpuueckux rpadgukon. Kapro-
rpaduueckuii MmaTepuan U cxema TEIUIOBBIX ceTei MOXKeT ObITh oopMiIeHa B BHJIE JTOKY-
MEHTa C UCIOJIb30BaHMEM MaKeTa IeyaTh

B nacrosiee Bpems B coctaB pacdyetoB [IPK Zulu Thermo BxoauT 6 TumoB ruapas-
JUYECKOT0 pacyeTa:

HAJIaJIOYHBIN PaCUeT;
IIOBEPOYHBIN PaCYET;
KOHCTPYKTOPCKMM pacyer;

pacueT TeMIepaTypHoro rpaduka;
pacyeT HaJe)KHOCTH;

pPacuCeT HOPMATHBHBIX IMOTCPH TCILIA YCPLC3 U30JIAIULO.
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3.5. MOI[eJ'Il/IPOBaHl/Ie BC€X BHAO0B nepeKﬂmqunﬁ, OCYIIECTBJAAECMbBIX B TEILIO-
BBIX CE€THAX, B TOM YHC]IC nepeKﬂmqum‘i TECIMJIOBLIX HArpy3ok MeEKAy UCTOYHUKaAMHU

TENJIOBOM IHEPIrUum

[Tporpammuoe o6ecnieuenne [IPK ZuluThermo mo3BosisieT MpoBOIUTE MOIECTUPOBA-
HUE BCEX BUJOB NEPEKIIOYECHUN B «TUAPABIAYECKON Mozaenn» ceTH. CyTh 3aKIIFOUaeTCs B
ABTOMAaTHUYECKOM OTCJIEKMBAHUU IPOrPaMMOM COCTOSIHUS 3allOpPHO-PETYJIMPYIOIIEH apma-
TYpbl M1 HACOCHBIX arperatroB B 0a3e JaHHBIX OMUCAHUs TEIIOBOM ceTu. JIroboe nepexitoye-
HHUE Ha CXeM€ TEIUIOBOW CETH BJIEYET 3a COOO0N aBTOMATHUYECKOE BBHIIMOJIHEHUE THIpaBInye-
CKOIO pacuera, M, TaKUM 00pa3oM, B JHOOOW MOMEHT BPEMEHHM IO0JIb30BATENb BUJIUT TOT
TUIPABINYECKUI PEXKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY COCTOSIHUIO BCEH COBOKYITHO-
CTH 3aIIOPHO-PETYJIMPYIOLIEH apMaTypbl U HACOCHBIX arperaTtoB Ha CXEME TEIUIOBOM CETH.

[lepexitoueHust MOTYT ObITh KaK OAMHOYHBIMM, TaK U TPYIIIOBBIMH, JUIs 1000 BbI-
OpaHHOH (TTOMEYEHHO) COBOKYITHOCTH MEPEKII0YaEMbIX 3JIEMEHTOB.

JUiss HAacOCHBIX arperaroB M HX TPYNI B MOJAENIU JOCTYNHBI HECKOJBKO BHJIOB
MIEPEKITIOYCHUN:

BKJTIOUCHHE/BBIKITIOUCHHE;
APOCCEINPOBAHHE;
W3MEHEHHUE YaCTOThI BPAIICHUS PUBOJIA.

3aABMKKH THIIA «IPOCCEIbY, TOMUMO JBYX KpallHUX COCTOSIHUM (OTKPBITA/3aKphITA),
MOTYT UMETh MTPOMEKYTOUHOE COCTOSIHUE «IIPUKATAY», ONpeaeiieMoe B TUOO B MPOIEHTaX
OTKPBITHS KJIamaHa, JJu00 B yucie o00poToB mmToka. [Ipu 3ToM cocTosTHUM 3aBUKKA MOJIE-
JUPYETCA CBOMM THJPABINYECKUM COIPOTHUBIIEHUEM, PACCYUTAHHBIM IO NMACIOPTHOU Xa-
PaKTEpUCTHKE KJalaHa.

[Ipu mr000M MepeKITFOYEeHUH HAaCOCHBIX arperaToB B HACOCHOW CTaHIIMM WJIM HA WC-
TOYHUKE aBTOMATUYECKHU MMEPECUUTHIBACTCS CyMMAapHasi pacX0JHO-HAIIOPHAsA XapaKTEPUCTH-
Ka BCEH COBOKYITHOCTH PabOTaIOIINX HACOCOB.

JInst perynsaTopoB JABICHUS U PACX0/1a MEPEKIIFOYEHUEM SIBJISIETCS. U3MEHEHUE YCTaB-
KH.

Jliist moTpeduTenei nepekIroueHUEM SBISIETCS JIF000E U3 CIeAYIONUX IeHCTBUM:

BKJIIOUCHHE/OTKITIOUCHHE OJHOI'O MJIM HECKOJIBKUX BHI0B TCIIOBOM Harpy3Ku,

OrpaHMYCHUC OJJHOT'0 MJIN HECCKOJIbKUX BUJIOB TCILIOBOM Harpy3Ku,
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HU3MCHCHHUC TCMIICPATYPHOTI'O rpa(bHKa HJIN YJCJIBHBIX PACXOOOB TCIJIOHOCUTCIIA

110 BUJIaM TEIUIOBOW HArpy3KH.

[IpenmycMmoTpeHa reHepaiysi CIeHadbHBIX OTYETOB 00 OTKIIOYEHHBIX/BKIIOYCHHBIX
ab0OHEHTax M y4acTKax TEIUIOBOH CETH, COCTOSIHME KOTOPBIX U3MEHWIOCHh B pe3ysbTaTe I0-
CJIETHEr0 IPOU3BEACHHOIO €AMHUYHOIO WK TPYNIIOBOIO NEPEKIIOUYEHHs. DTU OTYETHI MO-
TYT coziepKaTh JII00y0 HHPOPMALIHUIO 00 3TUX 00BEKTAX, COAEpHKAILYIOCs B 0a3e TaHHBIX.

PexxuM rupaBInyecKkoro MoAeINpPOBaHMs TO3BOJISIET ONIEPATUBHO MOJIy4aTh OTBETHI
Ha Bompockl Tuna «Yro Oyzaer, ecnu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OMMOOYHBIX
NeUCTBUI IPU PETYJIUPOBAHUH PEKUMA U MEPEKIIOUYECHUAX Ha PeaJIbHON TEIJIOBON CETH.

[loxncucremMa TUIpaBIMYECKUX PAaCUETOB IMO3BOJSET MOJAEIHMPOBATH IPOU3BOJIBHBIE
PEXHUMBI, B TOM YHWCIIE aBapUiHbIE W MEPCHEKTUBHbIE. [ 'MapaBinueckoe MOAEIUPOBaHHE
IPEIOJIaracT BHECEHUE B MOJEINb KaKHWX-TO M3MEHEHMH C LIEJbI0O BOCIIPOM3BEICHUS pe-
KUMHBIX TMOCJIEICTBUNA 3TUX U3MEHEHHM, KOTOpPbIE UCKAXXAIOT pealibHbIE JaHHbIE, ONTUCHIBA-
IOLME SKCIUTYaTUPYEMYIO TEIUIOBYIO CETh B €€ TEKYILEM COCTOSHUH.

[TonpcucremMa ruipaBIMvYeCcCKUX pacyeTOB COAECPKUT CIELHMATBbHBII HHCTPYMEHTAPUH,
HO3BOJISIOUIMM JUIsl 11eJIeil MOJeTMpOBaHus CO3/1aBaTh U aAMUHUCTPUPOBAThH CHEIHAJIbHbIE
«MOJeTbHBIe» 0a3bl — HAOOPHI TAaHHBIX, KIOHUPYEMBIX M3 OCHOBHOW (KOHTPOJBHOW) 0a3bl
JAHHBIX OIMCAHMS TEMJIOBOM CETH, Ha KOTOPBIX MPEyCMATPUBAETCS MPOU3BEACHUE JTHOOBIX
MaHUITYJSIIUNA 0€3 pUCcKa UCKA3UTh WM MOBPEIUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MeXaHu3M
TaKk)ke 00eCleurnBaeT BO3MOKHOCTh OCYUIECTBICHHSI CPAaBHUTEIBLHOTO aHAIM3a Pa3jIMYHbIX
PEXXUMOB pabOTHI TEIJIOBOW CETH, pPEeaTM30BAHHBIX B MOJENBHBIX 0a3ax, Mexay coboii. B
YaCTHOCTH, HAIJISIIHBIM aHAJUTUYECKUM HHCTPYMEHTOM SIBIISIETCSI CPABHUTENbHBIN MbE30-
METpUYEeCKUi rpaduk, Ha KOTOPOM HPUBOAATCS W3MEHEHUS TUIPABIMYECKOIO pexUMa,

nmponusomcAmmne B pe3yJjabTaTC TCX NJIN MHBIX MaHHHYHHHHﬁ.

3.6. Pacyer 0ay1aHCOB TeNJIOBOIl YHEPIUM MO MCTOYHUKAM TEIJIOBOW JHEPIruM U

10 TEPPUTOPHAILHOMY NPU3HAKY

B pesynbraTe pacueTroB 0anaHCOB TEIUIOBOM 3HEPrUU MO UCTOYHUKAM U IO TEPPUTO-
puanbHOMY Npu3HaKy, BeinoiHseMbIX B [IPK ZuluThermo, ycranapnuBaeTcst moTpeOHOCTD
B TEIJIOBOM PHEPTUU CYLIECTBYIOUIMX U NEPCIEKTUBHBIX MOTPEOUTENEH B KaXK/I0M CyOBEKTE
OKpyra, C LeJIbI0 YCTAaHOBJIEHHs JOJIH MOJIE3HOIO OTIIYCKA TEIUIOBOW YHEPIUU B CETh U 3Ha-
YEHUU [TOTEPH YHEPTUN.

Pe3ynbTaThl BRINOTHEHHBIX PACYETOB MOXKHO dKCIopTUpoBath B MS Excel.
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3.7. Pacuer norepb Temi0BoOil JHEPruU Yepe3 U30ISIIUI0 U ¢ YTeYKAMHU TENJI0OHO-

CUTeIdA

[lenpto maHHOrO pacuera SIBISETCS OINPEAEICHUE HOPMATUBHBIX TEIUIOBBIX MOTEPH
yepe3 M30JLHI0 TpyOonpoBoAoB. TeIoBble NOTEPU ONPEAENIAIOTCS CYMMApHO 3a TOA C
pa3z0uBKoii Mo Mecsiam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOXKHO Kak CYMMAapHO 1O BCel
TEIJIOBOM CETH, TaK U II0 KAKIOMY OTIEIBHO B3ATOMY MCTOYHHMKY TEIUIOBOW JHEPIUU U
KaXJOMY LeHTpasibHOMY TeruioBoMy myHKTY (L[TII). Pacuetr MoxeT ObITh BBITIOJIHEH C y4e-
TOM IONPABOYHBIX KO3()PHUIIMEHTOB Ha HOPMBI TEIIOBBIX MOTEPH.

[IpocMoTpeTh pe3yJibTaThl pacyeTa MOKHO Kak CyMMApHO IO BCEM TEIIOBOM CETH,
TaK 1 10 KaXJAOMY OTAEJIbHO B3ITOMY UCTOYHHUKY TEIJIOBOM YHEPTUU U KaXKJIOMY LEHTpalb-
HoMmy TerioBoMy nyHKTY (LITII), a Takke mo pasnuuHbIM BiaaenbuaM (OajlaHcoaepxKaTe-
JI5IM) YYacCTKOB TETJIOBOM CETH.

B03MOHO KOMMPOBaHHE MCXOJHBIX JAHHBIX OT OAHOrO ucroyHuka wim L[TII cpasy
BCceM oOBekTaM, oTaeNbHO uctrounukam, LTI mo koaTypy otomnenus win 'BC. Taxxe pe-

3yJIbTAThl BHIMOJHEHHBIX PACYETOB MOXKHO IMOCMOTPETH KCopTUpoBath B MS Excel.
3.8. Pacuer noka3zareJjeil HAle;KHOCTH TEMJIOCHAOKEHHU S

Ilenbto pacuera sBISETCS OLEHKA CHOCOOHOCTH JEMCTBYIOUIMX M HPOEKTHUPYEMbIX
TETUIOBBIX CETEeH HaAe)KHO 00ECIeunBaTh B TCUCHHE 33/JaHHOTO BPEMEHHU TPeOyeMble PexKu-
MBI, ITAPaMETPbl U KaYECTBO TEIUIOCHAOXKEHMsI KaXKJI0ro MoTpeduTess, a Takke 000CHOBa-
HUE HEOOXOAMMOCTH M MPOBEPKH IPPEKTUBHOCTU pean3allid MEpONPHUIATUN, MOBBIIIAIO-
MIMX HAJEKHOCTh TENIOCHA0KEHUS MOTPEeOUTENEH TEMI0BON YHEPTUH.

OreHka HaJEKHOCTH TEIUIOBBIX CETEH OCYILECTBIISIETCS MO pe3yJbTaTaM CPaBHEHUS
pacueTHBIX 3HAYCHUH TIOKa3aTeNel Hale)KHOCTH C HOPMUPOBAHHBIMH 3HAUYEHUSIMH ITHX TIO-
Ka3aTesel B COOTBETCTBUH € nojoxeHusmu 1. 6.28 CHull 41-02-2003.

O06ocHOBaHME HEOOXOJUMOCTH pPEaM3allMi MEPOINPUSATUH, MOBBIIIAIOMINX HaIEXK-
HOCTb TEIUIOCHA0XKEHUs MOTpeOUTeNel TEeIIOBOM dHEPruu, OCYLIECTBISAETCS MO pe3yJibTa-
TaM Ka4eCTBEHHOTO aHAJIN3a MOJTyYEHHBIX YHUCICHHBIX 3HAUCHUH.

[TpoBepka 3>(h(PeKTUBHOCTH peanu3anui MEPOIPHUSITHN, TMOBBIMIAIOIINX HAJIE)KHOCTD
TEIUIOCHA0KEeHUS OTpeOuTeNel, OCYIIECTBISETCS MMyTeM CPaBHEHUS! UCXOIHBIX (IOTy4YeH-
HBIX /IO pean3aIiii) 3HaUeHUH ToKa3aTeneil Hale)KHOCTH, C PaCUCTHBIMU 3HAYCHHSIMH, T10-

Jy4YEHHBIMH TMOCJIE pean3aliui (MOACIUPOBAHUS peaanu3allii) dTUX MEPOTIPUSITHIA.
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3.9. I'pynnoBbie N3MEHEHUS] XaPAKTEPUCTUK 00bEKTOB (Y4aCTKOB TEIJIOBBIX Ce-
Tell, moTpeduTeeii) M0 3aIaHHBIM KPUTEPUSM C 1eJbI0 MOJEJTUPOBAHUS PA3JIUYHBIX

MEPCHECKTUBHBLIX BAPDHAHTOB CXEM TeNJI0CHAOKEeHU S

JIaHHBI MHCTPYMEHT NPUMEHUM Ul PA3JIMYHBIX LIEJIEH M 3a4a4 TMAPABINYECKOTO
MojienupoBaHus. OCHOBHBIM IpeJHA3HAUYEHUEM SIBISIETCA KaJMOpOBKA pacuyeTHON I'MJIpaB-
JMYECKON MOJENHU TeTIOBON ceTH. TpyOoIrpoBoAbI peaibHOM TEIIOBON CETH BCETAa HMEIOT
du3znueckre XapaKTepUCTUKU, OTIUYAIOIIMECS OT MPOEKTHBIX, B CHUIY MPOUCXOIAIIUX BO
BPEMEHU U3MEHEHH - KOPPO3UH U BBINAJAECHUS OTIOKEHUMN, OTPAXKAOUIUXCS HA U3MEHEHNUN
SKBHUBAJIEHTHOM IIEPOXOBATOCTH U YMEHBUIEHUH BHYTPEHHET O JUaMETpa BCIEACTBUE 3apac-
TaHUs. OTH U3MEHEHUS BIMSIOT HAa THAPABIMYECKUE COIPOTUBIICHUS Y4acCTKOB TpyOompo-
BOJIOB, M B MacmTabax TerioBoil cetn MO 3T0 MPUBOAUT K 3HAYUTEIHHBIM PACXOKACHUSIM
PE3yNbTATOB THIPABIMYECKOIO PAacyeTa 10 «IIPOCKTHBIM» 3HAYEHUSAM C peajbHbIM T'MJIpaB-
JMYECKUM PEKUMOM, HAOII0JaeMbIM B SKCIUTyaTUpyeMoi TerioBoii cetu. C Apyroit cTopo-
HbI, U3MEPUTh JEHCTBUTEIbHbIC 3HAYEHHS LIEPOXOBATOCTEH M BHYTPEHHUX TUAMETPOB
Y4aCTKOB JCUCTBYIOLIEH TEIUIOBOW CETU HE IPEACTABIAETCA BO3MOXKHBIM, IIOCKOJIBKY 3TO
noTpeOoBaio OBl MaCCOBOT'O BCKPBITHSI TPYOOIPOBOJIOB, YTO BpsiA Ju peann3yemo. [losro-
My 3THU 3HAUYEHHUS MOXHO JIMIIb KOCBEHHBIM O0Opa3oM OIIEHUTb Ha OCHOBAaHUM CPABHEHUS
peanbHOro (HabJII01aeMOro) THAPABIMYECKOTO peXnuMa C pe3yJbTaTaMu pacyeToB Ha TH[-
PaBIMYECKOM MOJIEIH, U BHECTH B PAaCUETHYIO MOJENIb COOTBETCTBYIOLIME IONpaBku. B
3TOM, B IIEPBOM MPHUOIMKEHUH, U COCTOUT MPOIECC KATUOPOBKHU.

NHCTpyMeHT TpynmnoBbIX ONEpanuii Mo3BOJSET BBHINOJIHUTh MU3MEHEHHE XapaKTepu-
CTHK I ITOJAMHOXECTBA YYAaCTKOB TEIUIOBOM CETH, ONMPEIEISIEMOrO 3alaHHbIM KPUTEpUEM
oTOOpa, B YaCTHOCTHU:

o Bceil 0a3e NaHHBIX OMHCAHUS TETUIOBOM CETH;

M0 OJTHOM M3 CBSI3HBIX KOMITIOHEHT TEIIOBOM ceTH (TETIOBOM 30HE HCTOUYHUKA);
10 HEKOTOpOH rpaduueckoi o0IacT, 3aJaHHON TPOU3BOIBLHBIM MHOTOYTOJIbHU-
KOM;

BJI0JIb BEIOPAHHOTO MYTH.

[Ipu 3TOM Ha 10001 U3 BHIIENEPEUNCIEHHBIX «IIPOCTPAHCTBEHHBIX» KPUTEPUEB MO-
XKET OBITh HAJIOKEHA CYIEPHO3UIUS KPUTEPUEB OTOOpa MO KIACCU(PUUMPYIOIUM MpU3Ha-

KaM:
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MO TMOJAIONIMM WM OOpaTHBIM TPYyOOIPOBOJIaM TEIUIOBOM CETH, OO0 CHMMET-
PUYHO;
10 BUAY TEIUIOBBIX CETEHl (MarucTpalibHbIE, paclpeaeIuTeNbHbIEe, BHYTPUKBAp-
TaJbHBIE);
M0 y4acTKaM TEIUIOBOM CETH ONPEIEIEHHOr0 YCIOBHOIO AUAMETPa;
10 Y4acTKaM TEIUIOBOI CETH € ONPEAEICHHBIM TUIIOM MPOKIAJKH, U T.II.
Kputepuu or60pa MOryT OBITH IPOU3BOJIBHBIMU IIPH COOJIIOJJEHUH OCHOBHOT'O Tpebo-
BaHUsA: MHPOpPMalKs, HA OCHOBAHUU KOTOPOU CTPOUTCS OTOOP, HOJKHA B IBHOM BUJE MPU-
CYyTCTBOBAaTh B MAaCHOPTHBIX ONMHUCAHUAX YUACTKOB TEIUIOBOU CETH.
J7isl y4acTKOB TEIUIOBBIX CEeTeH, OTOOpaHHBIX IO OMPEIEICHHON COBOKYMTHOCTH KPH-
TEpPHUEB, MOYXKHO MPOU3BECTH JIIOOYIO U3 CIIETYIOIIMX Olepaluid:

M3MEHEHHE SKBUBAJIEHTHON IEPOXOBATOCTH;
U3MEHEHHE CTEIIeHN 3apacTaHusl TpyOONpOBOIOB;
M3MEHEeHHE KO PHUIIMeHTa MECTHBIX MTOTEPb;
U3MEHEHHE cIIoco0a pacueTa COpPOTHBIICHUS.

[locne mpoBeaeHHs cepUM H3MEHEHMH XapaKTEPUCTHUK YYacTKOB TPYyOONpPOBOIOB
TEIJIOBOM CETH aBTOMATHYECKH MPOU3BOAUTCS TMAPABIUYECKUN pacyeT, pe3ybTaThl KOTO-
poro cpasy e JTOCTYIIHBI i1l BU3yalIU3allii Ha CXEME U aHaJIA3a.

[TockonbKy npu U3MEHEHUHU XapaKTEPUCTUK YYACTKOB TEIUIOBOM CETH MX Macmopra
HE MOAU(DULUPYIOTCS, B JIIOOOH MOMEHT MOXHO BEPHYTHCS K UCXOAHOMY COCTOSIHHIO pac-
YETHOW TUJIPaBIMUYECKON MOJIEIH, ONPEAEIIEMOMY NACIOPTHBIMU 3HAYEHUSIMU XapaKTepH-

CTHK Y4aCTKOB TCILIOBOM CETH.

3.10. CpaBHuTEe/IbHBIC IbE30METPUYECKHE IPA(UKH VI Pa3padOTKH U AaHAJIHM3A

CIICHAPUEB NMEPCIIEKTUBHOIO PAa3BUTHUA TECIIJIOBBIX cereii

Ilenbio MOCTPOEHHUSI MBE30OMETPUUECKOTO Ipaduka SBISETCS HArJIAIHAS WIUIIOCTpa-
ousl pe3yJIbTaTOB THJPABIMYECKOro pacuera (HalaJ04HOro, MOBEPOYHOrO, KOHCTPYK-
TOPCKOT0). ITO OCHOBHOHM aHAJUTUYECKUI MHCTPYMEHT CIELUAINCTA 0 THIPABINYECKUM
pacyeraM TEIIOBbIX ceTel. [Ipn 3TOM Ha 3KpaH BBIBOJATCA:

* JIMHUSA JABJICHUS B MOAAIOIIEM TPyOOIPOBOJIE;
* JIMHUS J1aBJIEHUS B 00paTHOM TpyOOIpOBO/E;

¢ JIMHHUSA MTOBCPXHOCTH 3CMIIN,
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* JTMHUS TIOTEPh HAopa Ha maioe;
* BBICOTA 3/1aHUS;

* JIMHUS BCKHUITAHHUS,

* JJMHUS CTATHYECKOTO HAIopa.

LIBeT 1 cTUIIL TUHUM 3aJ1a€TCS T10JIb30BATEIIEM.

€5 5
@5

Pucynok 25 — IIpumep nbe3oMeTpHueCKOro rpapuxa

B Ttabmume mox rpaduKoM BBIBOIATCS ISl KaXIOTO y3/1a CEeTH HaWMEHOBAHHE,
reojie3udeckas OTMETKa, BHICOTA IMOTPEOUTENIs, HANIOPhl B MOJAIOIIEM U 00paTHOM TpyOo-
IPOBOAX, BEIMUMHA IPOCCETMPYEMOT0 HANlOpa Ha MIaiibax y morpeduTesneil, moTepu Harmo-
pa o y4acTKaM TeIJIOBOM CETH, CKOPOCTH JIBUKEHMS BOJbBI Ha y4acTKaX TEIJIOBOM CETH H
T.1. KonmndecTBo BIBOAMMO# oA rpadukoM HHPOPMAIIMKA HACTPAUBAETCS MTOJIb30BATEIIEM.

Taxxe rpaduk MoxxeT oToOpa)kaTh MaJeHUE TEMIIEpPAaTyphbl B TEIUIOBOI ceTH, mocie
NPOBEACHUS PACUETOB C YUE€TOM TEIUIOBBIX oTephb. [Ipu 3ToM Ha rpaduk BEIBOAATCS 3HAYE-
HUSI TEMIIEPaTyp B Y3JIOBBIX TOYKAX IO MOJAroIeMy U oOpaTHOMY TpyOompoBonam. Konu-
9YEeCTBO BBIBOAMMOM MO rpadukoM HHPOPMAIMKA HACTPAUBAETCS MOJIb30BATEIIEM.

[Tre30MeTpuueckre TpaguKy CyIIECTBYIOMIETO MOJOKEHUS CHCTEMBI TEIJIOCHA0XKe-

HUS TIPEACTABJICHBI B HA pUCYHKAX HUKC.
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310
300
290
280
270
260
250
240
230
220
210
200
190
180
170
160
150
140

Hanop, m

HaumeHoBaHue ysna

leoaesnyeckan BoicoTa, M
MonHbii Hanop B abp. Tp-Ae, M

Pacnonaraemblii Hanop, M
AnuHa yyacTka, M

[Ouametp yuyacTka, M

MoTepu Hanopa B noA. Tp-Ae,
M

MoTepu Hanopa B 06p. Tp-ae,
]

CKopocTb BOAbI B NOA. Tp-A€,
m/c

CkopocTb BoAbl B 06p. Tp-ae,
mfc

YaenbHble NnHedHble noTepn B
noa. Tp-ae, MM/M

YaenbHble nuHeiiHble noTepn B
obp. Tp-Ae, MM/M

Pacxoa B noa. Tp-ae, /4

Pacxoa B obp. Tp-ae, T/

Pucynok 26 — IIbe3oMmeTpudecknii rpadguk yuacTka remioBoii cetu ot Kesesnoropckoi TILL 10 Temsiosoro y3Jia I1-20

136

1344

>KenesHoropckas T3L,
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199.8

104
100
1

1.343
1.087
1.849
-1.576
2.699

2.071

4893.32
-4367.42

n1
168.1
200.9

101.57
300
1

1512

1.095

1.849

-1.576

2.699

2.071

4893.14
-4367 .61

136.9

rn-6
150.4

212.4

74.949
460
1

1.981

1.464

1.846

-1.579

2.692

2.077

4886.69
-4374.37

126.8

n-1
148.8

2223

51.903
500
1

2.013

1.622

1.843

-1.581

2.685

2.083

4880.87
-4380.46

104.7

152.8

152.1

|

145.7 141.7

107.8

Mn-15
153

2353

22.423
155

0.812
0.57
1.84
-1.584
2675

2.09

4873.47
-4388.19
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32.6
324 2349 . R
20.5 P o
7

HacocHas ctaHyus XKT3L,  M-17 n-19 ¥3-90
147 140.6 142 145
167.5 173 176.9 177.6
132.235 119.706 110.862 109.106
6.9 800 30
il 1 1
0.02 3.255 0.33
0.016 2.486 0.195
1.84 1.838 1.837
-1.581 -1.586 -1.586
2.674 267 2.668
2.081 2.094 2.098
4872.26 4869.43 4867.28
-4389.46 -4392.43 -4394.67



1046 2 - 1045

250 ® - < - . 1019
Mae o OUGWGLL 1027 101
240 o *
230
220
20 546 54.6 54.2 61.3 61.1 50.8
———¢ S—0—0—0——0—0-0-0-0-¢ — *——e
= 200 > - *
o
o 190
]
T 180
170
160
150
Vv e
140
130
120
HaumeHoBaHue yana MukoBan koTenbHas HC MukoBas koTenbHas  TIM-2B n-7 TK-9 MT-45
leoaesnyeckan BbicoTa, M 148 148 148 140 140 140
MonHbliA Harop B o6p. Tp-Ae, M 202.6 202.6 202.2 201.3 201.1 200.8
Pacrnonaraemblit Harnop, M 50 49.998 47.669 42.489 41.571 40.185
[AnvHa yyacTka, m 05 18.6 33 221 16.3 69.8
AvameTp yyactka, M 0.804 0.804 0.702 0.702 0.702 0.702
MoTepu Hanopa B noa,. Tp-ae, m 0 0.22 0.422 0.086 0.191 0.363
MoTepu Hanopa B 06p. Tp-ae, m 0 0.003 0.061 0.016 0.036 0.071
S}‘:’”"" BOAGIBMIOA. TP-AS. 0,388 322 1.78 1,699 1,699 1.687
CHOROCTE BORHLE OOPLTR-AS: | ided -0.364 0.637 0.712 0.712 0.722
Yacnuiie nueliisie IoTepa B, | 33 10.726 3.286 3545 2993 2954
noa. Tp-Ae, MM/M
YaenbHble NUHelHbIE NoTepU B
06p. Tp-Be, MM/M 0.129 0.149 0.457 0.663 0.568 0.583
Pacxop B noa. Tp-Ae, TN 651.9 5504.42 2319.75 2213.91 2213.71 2198.95
Pacxoa B o6p. Tp-Ae, T -651.9 -651.91 870.87 973.21 973 986.76

n-5
132

196.8

40175
1712
0.702

3.634

4.793

1.088

1.217

1.235

1.635

1419.17
1664.05

88.7 89.6
*—¢
447 446
/
Z

4
TN-96 Tn-12
140.7 139
185.4 183.6
43.933 44.954
100.9 185.6
0.702 0.702
0.134 0.307
0.273 0.697
0.903 0.926
1.257 1.362
0.853 0.898
1745 2.046
1177.88 1208.72
1719.96 1863.94

86.4

39

////

TKA
139.82

178.8

47.381
407.9
0.259

0.013

0.012

0.08

-0.067

0.029

0.027

14.18
-12.69

Pucynok 27 — IIbe3oMeTpuyecknii rpaguk y4acTKa TEIJIOBOM CeTH 0T MUKOBOM KOTEJIbHOM
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Hanop, m

HaumeHoBaHue yana

MonHblid Hanop B 06p. Tp-ae, M

190
187.5
185
1825
180
177.5
175
1725
170
167.5
165
162.5
160
157.5
155
1525
150
147.5
145
1425
140
137.5
135
1325
130

Pacnonaraembiit Hanop, M

AnuHa yyacTka, M

[uametp yyacTka, M

MoTepy Hanopa B NOA. Tp-A€, M

MoTepu Hanopa B 06p. Tp-ae, M

YAenbHble NUHelHble NoTepH B

noa. Tp-ae, Mm/m

YaenbHble NUHelHbIE NoTepH B

o6p. Tp-ae, Mm/m
Pacxoa B noa. Tp-ae, T

Pacxoa B 06p. Tp-ae, TM

42

43

40

A43.’1

366

44.6

27

28

25

21.8

KotenbHan Ne1 mkp. Mepeomaiickuit
167

15
224
0.614

0.001

0.001

0.044

0.043

167.66
-165.17

TK-2

167

14.993
77.9
0.614

0.001

0.001

0.01

0.01

77.82
-75.89

TK12

167

14.981
1213
0515

0.003

0.003

0.023

0.022

74.93
-73.33

TK-1/8

167

14.94
53
0.309

0.011

0.185

0177

55.51
-54.24

TK-1/13a

167.1

14.818
51.8
0.309

0.005

0.004

0.083

0.079

36.79
-35.73

167.1

14.793
6.5
0.259

0.001

0.001

0.126

0.119

28.29
-27.52

14.449
97.3
0.259

0.004

0.004

51
-4.85

Onan ynuua 41
167.4

14.25

Pucynok 28 — IIbe3oMeTpuyecknii rpapuk y4acTKa TEIJI0BOi ceTH 0T KoTeJbHOU Nel o ya. FOxkunas, 41

33



190

45 43.9
PPRIDS - o . ° ° v42 9 s . " :43_3 » :42 7 . - " 40.5 = 2 40.6
180
175
170 28 27 272 - » 284 ” 278 N 26.3 R R 26.8
s 165
g
o 160
2
155
150
145
7 7 DI, 7
140 7 2 )
135
130
HaumeHoBaHue yana BoiinepHasa mMkp. MepeBomaiickuii TK-1p.6 TK-5 nocen TK-8 kB.16 TK-9AkB.16 TK-4 YNTK Enuceiickas-55c-konep.uex
leopesnyeckas BbICOTa, M 140.4 141.45 141.84 141 141.61 143.42 143.12
MonHbli Harop B o6p. Tp-Ae, M 168.4 168.5 169 169.4 169.4 169.7 169.9
Pacnonaraemblii Harop, M 17 16.861 15.708 14.903 14.885 14.275 13.88
AnuHa yyacTka, M 38.4 61.9 756 56.9 876 249.8
[AvameTp yyacTka, M 0.515 0.515 0.515 0.515 0.515 0.259
MoTepu Hanopa B Noa. Tp-Ae, M 0.054 0.04 0.094 0.004 0.002 0.03
MoTepu Hanopa B o6p. Tp-Ae, M 0.047 0.035 0.082 0.004 0.002 0.03
CKopocTb BOAbI B MOA. Tp-A€, M/C 0.642 0.553 0.438 0.116 0.072 0.148
CkopocTb Bogbl B 06p. Tp-ae, M/c -0.601 -0.514 -0.409 -0.111 -0.071 -0.148
YaenbHble NUHERHbIE NOTEPU B NOA. TP-AE, MM/M 0.799 0.594 0.375 0.028 0.011 0.108
YaenbHble NiHelHbIE NOTepU B 06p. Tp-Ae, MM/M 07 0.516 0.328 0.026 0.011 0.107
Pacxop B noa. Tp-ae, T4 458.51 394.79 312.58 829 51.52 262
Pacxop, B o6p. Tp-ae, T4 -428.91 -367.39 -292.07 -79.35 -50.98 -26.08

Pucynoxk 29 — IIbe3omeTpryeckuii rpaguk y4acTka Tena0Boi ceTu ot 0oiliepHoii B Mkp. [lepBomaiickuii 10 yia .Enuceiickas, S5¢
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HaumeHoBaHue yana
Feofesnyeckan BbICOTa, M
MonHbli Harop B o6p. Tp-Ae, M
Pacnonaraemblii Harop, M

AnuHa yyacTka, M

[NuameTp yyacTka, M

MoTepu Harnopa B NoA. Tp-Ae, M
MoTepu Hanopa B o6p. Tp-Ae, M
CKopocTb BOAbI B MOA. Tp-A€, M/C

CKOpOCTb BOAbI B 06p. Tp-Ae, M/

Hanop, m

190

185

180

175

170

165

160

155

150

145

140

135

130

YaenbHble NuHeliHble NOTEPU B MOA. TP-A€, MM/M

YaenbHble nuHeiiHble noTepu B o6p. Tp-4€, MM/M

Pacxog, B nog. Tp-ae, T4

Pacxop, B o6p. Tp-ae, T4

Pucynok 30 — IIbe3oMeTpudyeckuii rpaduk y4acTKa TEIJIOBOM CeTH 0T KOTeJIbHOM Ne2
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oL o 5 R 428 433 R 27 405 406
28 27 272 28.4 G 278 263 . R 26.8
7 T 7 7
7
BoiinepHasa mMkp. MepeBomaiickuii TK-1p.6 TK-5 nocen TK-8 kB.16 TK-9AkB.16 TK-4 YNTK Enuceiickas-55c-konep.uex
140.4 141.45 141.84 141 141.61 143.42 143.12
168.4 168.5 169 169.4 169.4 169.7 169.9
1 16.861 15.708 14.903 14.885 14.275 13.88
38.4 61.9 756 56.9 876 249.8
0.515 0.515 0.515 0.515 0.515 0.259
0.054 0.04 0.094 0.004 0.002 0.03
0.047 0.035 0.082 0.004 0.002 0.03
0.642 0.553 0.438 0.116 0.072 0.148
-0.601 -0.514 -0.409 -0.111 -0.071 -0.148
0.799 0.594 0.375 0.028 0.011 0.108
07 0.516 0.328 0.026 0.011 0.107
458.51 394.79 312.58 829 51.52 262
-428.91 -367.39 -292.07 -79.35 -50.98 -26.08



Hanop, m

HaumeHoBaHue yana

leoaesnyeckan BbicoTa,

MonHbiii Hanop B o6p. Tp-ae, M

180

Pacnonaraemblit Hanop, M

AnuHa yyactka, M

[AvameTp yyacTka, M

MoTepu Hanopa B Nog. Tp-Ae, M

Motepu Hanopa B o6p. Tp-Ae, M

CKopocTb BOAbI B MOA. TP-Ae,

m/c

CKopocTb Boabl B 06p. Tp-Ag,

m/c

YaenbHble NiHeliHble noTepu B

noa. Tp-Ae, MM/M

YaenbHble HeiiHble NoTepu B

obp. Tp-Ae, MM/M
Pacxop B noa. Tp-ae, TA

Pacxop B o6p. Tp-ae, TA

1775
175 30 30.4
172576 IV A32.5 A34.1 = A33.6 A323 " N AC‘x2.5 N 323 319
170 26 %5 1293 3 34 307 %5 . %0 > EDCE ®9.5
1675 ad + T = i
165
162.5
160
157.5
155
152.5
150
1475
145
1425
140 7
137.5
135
1325
130
KoTenbHas n.TapTat TK-1 TK-23 TK-2 n-2 TK-27 TK-30 TK-31 ynuua 40 net OkTAbps 16
M 142.76 142.32 139.87 138.21 138.61 139.83 139.47 139.66 140.08
168.8 168.8 169.1 169.2 169.3 169.4 169.5 169.5 169.6
4 3.851 3.262 3.017 2.863 2.753 2.495 2.463 2.41
12 32 55 68.3 106.8 15.2 63.6 242
0.15 0.15 0.15 0.15 0.15 0.1 0.1 0.05
0.075 0.113 0.123 0.048 0.055 0.05 0.007 0.027
0.074 0.111 0.122 0.047 0.055 0.049 0.007 0.027
0.798 0.598 0.476 0.263 0.226 0.446 0.077 0.166
-0.795 -0.595 -0.473 -0.261 -0.224 -0.443 -0.076 -0.166
5.671 32 2.035 0.633 0.47 297 0.098 1.027
5.62 3.167 2.013 0.625 0.464 2.94 0.097 1.024
49.52 371 29.51 16.3 14 12.29 212 1.15
-49.29 -36.91 -29.35 -16.2 -13.91 -12.22 =21 -1.15

Pucynok 31 — IIbe30MeTpuyecknii rpapk y4acTKa TeIJI0BOi ceTH 0T KoTeJbHOM 1. Taprar
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0 :31 % :30.9 > 331.1 = R R 286 _ N 292 _ o 295 = - 31
Ly * ¢ g G " g g g v27 S
176 A25 = A25.9 = A26_'] = - — A24.2 = = o A25 = e o A25.6 - N K H
174 ¢ " g ¢ & g g * g * ¢ ag * * ¢
172
170
168
166
s 164
g 162
= 160
©
T 158
156
154
152
150
148 7
146
144
142
140
HaumeHoBaHue yana KoTenbHana n.Hoebid MyTb TK-1-2 TK-1-1 TK-4 TK-8 TK-12 Maiickan ynuua,24
[eopeanyeckas BbicOTa, M 148.83 148.93 148.74 150.92 150.24 149.73 148.08
MonHbliA Harop B 06p. Tp-ae, M 174.8 174.8 1749 1751 175.2 175.4 175.6
Pacnonaraembiii Hanop, M 5 4,997 4.943 4 466 4.206 3.895 3.51
OnuHa yyacTtka, M 2.6 43.3 43.9 58.3 58.9 81.8
OnameTp yyacTtya, M 0.309 0.309 0.259 0.207 0.207 0.15
MoTepu Hanopa B noA. Tp-ae, v 0.001 0.014 0.031 0.043 0.021 0.035
MoTepu Hanopa B o6p. Tp-ae, v 0.001 0.014 0.031 0.043 0.02 0.035
ﬁ}‘:p"”" BOALI B MOA. TP-AS, g 282 0.262 0.375 0.333 0.228 0.206
Soniei BOREIE OSRLIRAL: | ore 028 -0.372 0331 0226 0.205
YACTbHbIE NUHENHEIE MOTEPU B 594 0.294 0.642 0675 0.319 0.393
nog. Tp-Ag, MM/M
YaenbHble NUHeRHbIE NoTepu B 0.29 0.29 0.634 0.667 0.316 0.388
obp. Tp-Ae, Mm/m
Pacxop B noa. Tp-ae, T 7413 7413 69.32 39.37 26.88 12.76
Pacxop B o6p. Tp-Ae, T -73.62 -73.62 -68.86 -39.15 -26.72 -12.69

Pucynok 32 — IIbe3oMeTprueckuii rpag)uMK y4acTKa TEIVIOBOM ceTH OT KoTeabHOM 1. HoBblil myTh 10 yia. Maiickas, 24
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205

46 459 436 457 18 421
200
195
190
s 185 28 28 26.1 26.5 24.8 253
& 1m0
T
170
165
150
Heumenoserue yana Kotenswan A Wieeps T2 s Thega TH-A0 T3 xnopaTopHass, Aetciut can Ne 52 "Sewnsuira’ MEOY LWikona Ne 107
Feoneanueckas swcora, i 15573 18575 167,64 155,63 159.44 159
Monksi Hanop & o6p. Tp-ae, u 1837 1838 184 1841 1802 1843
Pacnonaraeutsi Hanop, 18 17.908 17.485 122 16978 16.65
Annwa ysacnia, w 138 1376 614 2182 42
Pwawerp yvacnia, 015 015 01 01 0082
Morepu Hanops & noa. Tp-ae, M 0.046 0.169 0,059 0121 0,063
Morepw Hanopa & o6p. Tp-ae, m  0.046 0.168 0058 012 0062
Copocts BoRs BroR. TR, g 56 038t 02 0181 0258
Ciorocte SoRilB oD BAS: | 570 0349 0238 018 0256
Yaenswoie nnweiiiie noTepn B
e e 3031 1419 0872 0505 1295
YaensHbie nuHelie nOTeDH B
f 299 1107 0864 0501 1283
Pacxon & noa Tp-ae, T4 361 2179 659 498 477
Pacxon & o6p. Tp-ae. TH 3589 2167 656 496 475

Pucynok 33 — IIbe30MeTpudecknii rpapuk y4acTka TeIJi0Boil ceTH oT KoTesibHOM 1. [lluBepa no yia. Maiickas, 24
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