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COCTAB J1OKYMEHTA

O6OCHOBI>IBaIOI_IlI/Ie MaTtcpHualibl K CXCEMC TGHHOCH36)KGHI/IH, ABJIIOIUCCA €€

HEOThEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOINHC I'JIaBbI:

I'masa 1

I'naBa 2

I'maBa 3

I'nasa 4

I'maBa 5

I'naBa 6

I'naBa 7

I'masa &

I'maBa 9

I'masa 10
I'nmasa 11
I'maBsa 12

I'naBa 13

I'napa 14
I'naBa 15
I'naBa 16
I'naBa 17

"CymiecTByromiee TOJIO)KeHHe B cdepe Mpou3BOACTBa, TNEpenadyd u
noTpeOIeHUS TeTUIOBOM YHEPTUH IS 1eJIeH TerocHa0) eHus "
"CyliiecTByroliee U NEPCHIEKTUBHOE MOTpPeOIeHUE TEIJIOBOM PHEPruu Ha
L[eJIA TeIUIOCHAOXKeH "

"DJeKTPOHHAs MOJIENIb CUCTEMbI TEINIOCHAOKEHUS TTOCEICHUS, TOPOICKOTO
OKpyTa, ropojaa (enepayibHOTO 3HAUCHUSA";

"CymecTByromiee W TEPCHEKTHBHBIC OallaHChl TEIJIOBOM MOIIHOCTH
MCTOYHUKOB TEIJIOBOW SHEPTUU U TEIUIOBOM HAarpy3Ku norpedureneit'”;
"Mactep-miaH pa3BUTHUS CUCTEM TEIUIOCHAOXKEHHS MTOCETEHHSI, TOPOACKOTO
OKpyTa, Topojaa ¢eaepalbHOro 3HaueHus"

"CyllecTBYIOIIME U TEPCHEKTHUBHBIE OallaHChl MPOU3BOJIUTEIBHOCTH
BOJIONO/ITOTOBUTEIBHBIX YCTAHOBOK K MaKCHUMaJbHOTO MOTPEOJICHUS
TEIJIOHOCUTENIS TEIJIONOTPEOISIONMMU yCTAaHOBKAMU TOTpEOUTENel, B TOM
YHCJie B aBAPUHHBIX pekUMax";

"[IpennoxkeHuss 1O CTPOUTENbCTBY, PEKOHCTPYKIHMH, TEXHUYECKOMY
NIEPEBOOPYKEHUIO U (MIJIM) MOJIEPHU3ALIMN UCTOYHUKOB TEIIOBOM 3HEprun';
"IIpennoxkeHus 1o CTPOUTENBCTBY, PEKOHCTPYKLUMH U (WIJIN) MOJIEpHU3ALUN
TEIJIOBBLIX CeTeH";

«IIpemnoxeHus o NepeBo Ly OTKPBITHIX CUCTEM TEIIOCHA0KEHUS (TOPSTUEro
BOJIOCHA0XXEHHSI) B 3aKPBIThIE CUCTEMBI TOPSYETO BOJJOCHA0XKEHUS»;
"[lepcrieKTUBHBIC TOTUTMBHBIC OalaHCHI'";

"O1neHka HaJIC)KHOCTH TSINIOCHAOKEeHUA "

"OOOCHOBaHWE  MHBECTULMH B  CTPOUTEIBCTBO,  PEKOHCTPYKLHUIO,
TEXHUUYECKOE NIEPEBOOPYKEHUE U (UITM) MOJEpHU3AIIHIO ";

"MHaukaTopbl pa3BUTUS CUCTEM TEIUIOCHAOKEHMS TOCEJIEHUS, TOPOJICKOTO
OKpyTa, ropoja (eaepanbHOro 3HaueHus".

"[lenoBsie (TapudHbIe) TOCIEACTBUS"

"PeecTp eIMHBIX TEMIOCHAOKAIOIIMX OpraHu3aIuii'

"PeecTp MeponpUsITHII CXEMBI TEIIIOCHAOKEHUS "

"3ameuaHus U MPEAJIOKEHUS K MPOEKTY CXEMBbI TEIJIOCHA0KEHUS"
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OINPEJAEJEHUA

B HaCTOHI_Heﬁ TJIaBC IIPUMCHAIOTCA CICAYIOIHUE TCPMHHBI C COOTBCTCTBYIOIIUMHU

OITPEICIICHUSIMHA
TepmuHbI OmnpenesieHus
TenmocHabxeHne Obecnieuenue noTpedUTENEH TEMIOBOM SHEPTUU TEIJIOBON IHEPTHUEH,
TEIUIOHOCUTEJIEM, B TOM UYHUCIIE MOAIEPKaHHE MOLTHOCTH
Cucrema COBOKYITHOCTh UCTOYHHMKOB TEIJIOBOI SHEPIMU U TEILUIONOTPEOIISIONINX
TEIIOCHA0KEHUs

YCTAaHOBOK, TCXHOJIOTHYCCKU COCIUHCHHBIX TCIUIOBBIMU CCTSAMU

HcToynuk TenmoBoit
SHEPIUU

yCTpOﬁCTBO, NpeaAHa3HAYCHHOC IJIsA IPOU3BOACTBA TEIIOBOM OHCPIrun

TemoBas ceTh

COBOKYMHOCTh YCTPOWCTB (BKJIIOYAsl IIEHTPAJIbHbIE TEIJIOBbIE IMYHKTHI,
HACOCHBIE CTaHIIMHW), TMPEAHA3HAUYEHHBIX I TepeJayd TerioBOi
SHEPTrUM, TEIJIOHOCUTENSI OT HCTOYHUKOB TEIJIOBOM SHEPruM 10

TCHJ'IOHOTp€6J'I$IIOHII/IX YCTaHOBOK

TenoBasg MOIIHOCTE
(manee - MOIIHOCTH)

KonnuecTBo TerioBoi 3HEprun, KOTOPOE MOKET OBITH IPOU3BECHO U

(I/IJ'II/I) nepeaaHo Mo TCIUIOBBIM CECTAM 3a CIMHHUIY BPEMCHU

TenoBas Harpy3ka

KonngecTBo TeroBoi 3HEPTuu, KOTOPOE MOXKET OBITH IPHUHATO

MOTPEOUTENEM TETJIOBOW YHEPTHH 32 €IUHUILY BPEMEHU

[ToTpeburens TemnoBoi

SHepruu (nanee

Jlumo,  mpuoOperarormiee  TEIUIOBYIO  BHEPrui0  (MOIIHOCTB),

TCIIJIOHOCHUTCIIb [JIA UCIIOJIb30BAHUS HA MPUHALJICIKAINNUX €My Ha IIPaBC

MOTPEOUTEH)
COOCTBEHHOCTH WJIM WHOM 3aKOHHOM OCHOBAaHUU TEILIOMOTPEOJISFOIINX
YCTaHOBKax JIMOO JIsl OKa3aHHsI KOMMYHAJIBHBIX YCIYT B 4YaCTU TOPSIYETrO
BOJOCHA0KEHUS U OTOTIICHUS
Tenmonorpebmnstomias YcerpolicTBO, TpeAHA3HAYEHHOE [Tl UCIIOJIb30BaHUs TEMJIOBOM dHEPTUH,
yCTaHOBKa o
TETUIOHOCHTEIIS TSl HY K[ IIOTPEOUTEIIS TEIUIOBOM SHEPTUH
TennocHabxaromas Opranmzanus, OCYHISCTBISIONMAS MPOJAXy IMOTpeOuTenssM u (Uin)
OpraHu3alus
TEII0CHA0XKAIOIIIUM OpraHu3aLMsIM MIPOU3BEICHHBIX WIn
MPHOOPETEHHBIX TEIUIOBOM HHEPruu (MOIHOCTH), TETUIOHOCUTENSI U
BJIQJICIONIAsl HA TIpaBe COOCTBEHHOCTH WJIM WHOM 3aKOHHOM OCHOBAHUU
MCTOYHUKAMU TEIUIOBOM HEPTUU U (WJIN) TETUIOBBIMU CETSMHU B CUCTEME
TeIIOCHAOXKEHUS, MIOCPEICTBOM KOTOpOH OCYILIECTBIISICTCA
TeIUIOCHAOKEHUE TOTPEOUTENeH TETIOBOM SHEPTUH (TaHHOE TTOJIOKEHUE
MPUMEHSETCS K PETYJIUPOBAHUIO CXOJHBIX OTHOIICHHM C Yy4YacTHEM
WMHAUBUAYAIbHBIX MPEATNPUHUMATEICH)
TennocereBas Opranuzanusi, OKas3blBarollas yCIyrd MO Iepenaye TEIIOBOW 3HEPruu
OpraHu3aIus

(1aHHOE TIOJIOKEHUE TPUMEHSETCSI K PETYJHUPOBAHUIO  CXOIHBIX




TepMuHbI

OmnpenesieHus

OTHOILIEHUH C y4acTHEeM WHANBUAYATIbHBIX MIPEATNPUHIMATENEH )

30Ha IeHCTBUI
CUCTEMBI
TEIUIOCHAOKEHUS

Tepputopust TOpOJACKOTO OKpyra WM €€ 4YacTb, TpaHMIbl KOTOPOM
YCTaHABJIMBAIOTCS TIO0 HawOojiee yNaJICHHBIM TOYKAM ITOAKIIOYCHHUS

HOTpC6HTCJ’I€ﬁ K TCIIJIOBBIM CCTAM, BXOJAIIUM B CUCTEMY

TEII0CHAOKEHNS

30Ha IeHCTBUI
HCTOYHHKA TEIIOBOU
SHEPIUu

Tepputopust TrOpoJACKOTO OKpyra WM €€ 4YacTb, TpaHMIbl KOTOPOM

YCTaHaBJIMUBAIOTCs 3aKPBITBIMU CCKIMOHUPYIOIHUMHU 3aJABMXXKaMU

TEIJIOBOM CETH CUCTEMEI TEIIOCHAOKEHUS

Ycranosnennasa
MOIIIHOCTh UCTOYHUKA
TEIJIOBOM 3HEPTUU

CyMMa HOMHHAJIBHBIX TEIJIOBBIX MOIIHOCTEW BCErO MPUHATOrO IO aKTy
BBOJIa B 9KCIUTyaTalnio 000pyI0BaHuUs, IPEAHA3HAYCHHOTO I OTITyCKa
TEIUIOBOM AHEPrUM MOTPEOUTENSIM Ha COOCTBEHHBIE U XO3SHCTBEHHBIC

HYXKIbI

Pacmiomaraemas
MOIIIHOCTh UCTOYHUKA
TEIJIOBOM 3HEPTUU

Benuunna, paBHas yCTaHOBJICHHONW MOIIHOCTH HMCTOYHHMKA TEIUIOBOM
SHEPTUU 32 BHIYETOM OOBEMOB MOIIHOCTH, HE peaTu3yeMoil 1o
TEXHUUYECKUM MPUYMHAM, B TOM YHCJIE 0 IPUUYMHE CHUYKEHUS TETIJIOBOM
MOIIIHOCTH 000pYZOBaHUS B Pe3yJbTaTe KCIUTyaTalluu Ha MPOJJIEHHOM
TEXHHUUYECKOM pecypce (CHIKEHHE MapaMeTpoB Mapa mnepel TypOUHOI,

OTCYTCTBUC PCUUPKYJISIHUU B ITUKOBBIX BOAOT peﬁHLIX KoTJIoarperarax nu

Jp.)

MonHocTh HCTOYHUKA
TEIJIOBOW DHEPIUU
HETTO

Benuuuna, paBHas pacrnonaraeMod MOUIHOCTH HCTOYHHMKA TEIUIOBOU
SHEPrUM 32 BBIYETOM TEIJIOBOM HArpy3Ku Ha COOCTBEHHBIE U

XO3MCTBEHHBIE HYXK/IbI

KomOunnpoBaHnHas
BbIpabOTKa
AJIEKTPUYECKOHN U
TEIJIOBOU DHEPrUU

Pexxum paboThl TEIIO3IEKTPOCTAHIIMM, MPU KOTOPOM IPOU3BOJICTBO
ANEKTPUYECKON SHEPTUU HEMOCPEACTBEHHO CBSA3aHO C OJHOBPEMEHHBIM

MMPONU3BOACTBOM TEIIOBOM SHECPTrUn

TerutoceTeBble 00BEKTHI

OOBEKThI, BXOIMIIME B COCTAB TCIUIOBOH CETH M OOECIICUHMBAIOIIHC
nepeaady TEIJIOBOW JHEPrud OT HCTOYHHKA TEIUIOBOM SHEPTHH 10

TEIUIONOTPEOAIONIMX YCTAHOBOK NOTpedUTeNel TeIIoBOM SHEprun

PacueTHbIl Di1eMEHT
TEPPUTOPHUATBHOTO
NEeIeHUs

Tepputopusi TOPOJCKOTO OKpyra WJIH €€ 4acTh, HNPUHATas I LEler
pa3pabOTKH CXEMBI TETUTIOCHAOKEHHS B HEU3MEHSIEMBIX TPaHUIIaX Ha BECh

CPOK JIEUCTBHS CXEMBI TEIJIOCHAOKEHUS




NEPEYEHDb NPUHATHIX OBO3HAYEHUMN

z

Coxkpaienue IosicHenune
n/n
1 BMK biouHo-MOnyIbHAS KOTENBHAS
2 BITY BononoaroroButenbHas yCTaHOBKA
3 I'BC I'opstaee BomocHaOKeHNE
4 ETO Enunas TemocHabxaromas opraHu3aust
5 3ATO 3aKpeITOE TEPPUTOPUATBHOE 00pa3OBaHHUE
6 HI1 MuBecTUliMOHHAs TTporpaMMa
7 UTII WNHauBHyabHBIN TETUIOBON MYHKT
8 MK, KM MyHununanbHas KOTeJlbHast
9 MVII MyHuIIMnaabHOE YHUTAPHOE NMPEANPUATHE
10 HBB HeoOxonmmast BasoBas BbIpydKa
11 HAC Hauor na no6aBieHHyI0 CTOUMOCTD
12 HH3T HecHuzkaeMblil HOpMaTUBHBIN 3amac TOIJINBA
13 HC HacocHnas crannms
14 HT/ HopMmartuBHas TexHuuecKkas JOKyMEHTAIUs
15 HO3T HopMaTuBHBIN 3KCIUTyaTallMOHHBIA 3aMac OCHOBHOTO WJIM PE3EPBHOTO BHIIOB
TOTITHBA
16 OB OToIIeHNE U BEHTUIISIIUA
17 OH3T OOt HOpMaTUBHBIN 3aI1ac TOTUTHBA
18 TP [IpoekTHBIE U N3BICKATEITHLCKHE PAOOTHI
19 I[THC TToBBICHUTEIBHO-HACOCHAS CTAHIHS
20 III1 PD [Toctanosnenue [lpaButensctBa Poccuiickoit denepannu
21 [Ty Ilenononuyperan
22 CMP CTpouTeNbHO-MOHTaKHBIE PAOOTHI
23 CUT CucreMa HEHTPAIN30BaHHOTO TETIIOCHA0KEHHS
24 J}C) TemoBas sHEPTHS
25 XBO XHWMBOJIOOYHCTKA
26 XBII XHUMBOJOIIOATOTOBKA
27 LTII HenTpanbHblil TEMIOBOM MYHKT
28 oM DNEeKTPOHHASI MOJIENTh CHCTEMBI TETUIOCHAOXKEHUS T'. MypMaHCK




IJTABA 3. QJIEKTPOHHAS MOJIEJIb CUCTEMbI TEIIVIOCHABXEHUSA
HHOCEJIEHUA

DJIeKTpOHHAsI MOJENb CHCTeMBbI TeruiocHaOkenus: BbimosHeHa B ['MIC Zulu 8.0
(pazpabotunk OO0 «Ilonurepm», CIIO).

Bce runmpaBianueckue pacuerbl, MpHUBEACHHBbIE B JIaHHOM paboTe, caenaHbl B
3JIEKTPOHHOM MOJEINH.

JUis  nanpHEHIIEero MCHOJIb30BaHMSI AJIEKTPOHHOM MOJENH, TerIocHa0Xkarolue
opraHu3aluu J0HKHBI ObITH 00ecriedeHbl JaHHOW MPOrpPaMMON.

[Taker ZuluThermo mo3BosieT co3AaTh pacueTHYI0 MaTeMaTHUECKyI0 MOJENb CeTH,
BBIIIOJIHUTh  MMACHOPTU3ALMI0 CETU, KM Ha OCHOBE CO3/aHHOW MOJEIN pellaTh
WH(OPMAIIMOHHBIE 3a7]a4M, 33/1a4d TOTOJOTUYECKOTO aHajIn3a, W BBITIOJIHATH Pa3InYHBIC
TEIJIOTUIPABIINYECKUE PACUETHI.

Pacuery mopnexxar TynMKOBBIE U KOJIBIIEBBIE TEIJIOBBIE CETH, B TOM YHUCIE C
MOBBICUTEIBHBIMU ~ HACOCHBIMH  CTaHIUAMH H  JIPOCCEIUPYIOIIMMH  YCTPONCTBAMH,
paboTaroliue OT OJIHOTO WM HECKOJIBKUX UCTOYHUKOB.

[Iporpamma npexycmMaTpuUBaeT TEIIOTUAPABIUYECKUNA pacyeT C MPUCOEAUHEHHEM K
CeTH HMHIUBHUIYATbHBIX TEIIOBBIX MyHKTOB (MTII) M LEHTpaslbHBIX TEIJIOBBIX ITYHKTOB
(ITTI) mo HECKOJBKUM JECATKaM CXEMHBIX PpELIEHHH, NMPUMEHSEMbIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TemIOCHAOXKEHUS MOXKET TPOU3BOJUTHCS C YYETOM YTEUYEK W3
TEIJIOBOM CETU M CUCTEM TEIJIONOTPEOIeHMs, a TAK)KE TEIUIOBBIX MOTEPh B TPyOOIIPOBOIAX
TEIUIOBOM CETH.

Pacuer TemynoBbIX MOTEph Benercs MO0 MO HOPMATHUBHBIM MOTEPSIM, JMOO IO
(baKkTUYECKOMY COCTOSIHUIO U3OJISIIIIH.

Pacuett ZuluThermo Moryr pabotarh Kak B TECHOM HMHTErpamuu cC
reouHopmaimonHoit cuctemoit (B Bume moayns pacmupenus [MC), tak u B Buje
OTIIEJIbHOW OMOIMOTEKH KOMIIOHEHTOB, KOTOPBIC ITO3BOJISIIOT BBIMOJIHATH pPacyeThl U3
MPUIIOKEHUN T0JIb30BaTENEH.

Cocras 3a1au:

- IlocTtpoeHune pacueTHON MOJEIHU TEINIOBOU CETH

- IMTacnmoptuzamusi 0OBEKTOB CETH

- HamamouHblil pacyet TEIIOBOM CETH

- IloBepouHbIil pacyeT TEIJIOBOU CETH



- KoHCTpyKTOpCKHMI pacyeT TEIUIOBOW CETH

- Pacuer TpeGyemoii Temnepatypbl Ha HCTOYHUKE
- Kommyranuonssle 3agaun

- Iloctpoenue nbezomeTpuueckoro rpaduka

- Pacuer HOPMATHUBHBIX IIOTECPH TCILNIA YCPE3 U3O0JIALIUIO

3.1 I'pajduueckoe mpejacrabBiieHHe O00BEKTOB CHCTEMbI TeNJIOCHAOKEHUS C
NPUBS3KOH K Tomorpaguyeckoii OCHOBe € MOJHBIM TOMOJOTHYECKHUM ONUCAHHEM

CBSI3HOCTH 00LEKTOB

TennoByto ceTb MOXHO H300pakaTh Ha KapTe, C MPHUBSI3KOH K MECTHOCTH (IO
KOOpJMHATaM, C MPUBSI3KON K OKPYKAIOIIUM OOBEKTaM), YTO MO3BOJIUT B JalbHEWIIEM He
TOJIKO IPOBOJIUTH TEIIOTHIPABINYECKUE pacyeTbl, HO U pellaTh IPYTrHe WHKECHEPHBIE
3a/1ayy, 3Hasg TOYHOE MECTOHAXOXACHHE TEIUIOBBIX ceTei. [Ipumep n3o0pakeHus TemIoBoi

CETH Ha KapTe ¢ MPUBI3KOW K MECTHOCTH MOKa3aH Ha PUCYHKE HUXKE.

/788

Pucynok 3.1 H300paxeHue Teri0oBOM CETH HA KApTe ¢ MPUBA3KON K MECTHOCTH
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Zulu moxeT paboTaTh Kak B JIOKAJILHOM CUCTEME KOOpAMHAT (TUIaH-CXeMa), TaK U B

OJTHOM U3 TeorpaduIECKUX MPOCKIIUM.

Cucrema nogaepxxuBaet 6oisee 180 qatymos, B ToM uucie [13-90, CK-42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, ITynkoBo 42, NAD27, NADS83, EUREF 89. Cniucok

MMOAACPKUBACMBIX 1ATYMOB 6yz[eT PacCIIupATbCA.

Cucrema mpeasiaraeT HabOp MPEIONPEACICHHBIX cucTeM KoopauHat. Kpome Toro,
MOJIL30BATENb MOXKET 33/1aTh CBOK) CUCTEMY KOOPJIMHAT C MHIMBHUIyaJbHBIMU TTapaMeTpamMu
JUISL TIOAAEPKUBAEMBIX CUCTEMOU NPOEKUHil. B 4acTHOCTH, 3Ta BO3MOKHOCTH MIO3BOJIUT, ITPH
M3BECTHBIX MMapaMeTpax (KIruax mepexoaa), MpUBI3bIBaTh JaHHBIE, XPaHSAIIAECS B MECTHOM

CUCTCMC KOOPpAHUHAT, K OJIHOM U3 I7100aJbHBIX CHCTEM KOOpAHHAT.

JlanHble, XpaHsIIrecs B pa3HbIX CUCTEMAX KOOPAMHAT, MOKHO OTOOpaxaTh Ha OJTHON
KapTe, B 0JHOMU U3 npoekiuil. [Ipu 3ToM nepecueT koopanHaT (eciiu OH TpeOyeTCsl) U3 OJJTHOTO
JaTyma B JPYyrod U U3 OJHOM MPOEKIHMH B APYTYHO MPOU3BOJUTCS MPH OTOOPAKEHUHU «HA

JETY».
JlaHHBIE MOKHO NIEPENPOEUUPOBATH U3 OJTHOW CUCTEMBI KOOPJAUHAT B APYTYIO.

Cnez[yeT OTMCTUTD, UTO JJICKTPOHHAA MOACIIb, IIPECAOCTABJICHHAA 3aKA3YHUKOM, ObLIa

BBINOJIHEHA B cucteMe koopauHaT WGS 84.
3.2 Ilacmopru3zanusi 00bEKTOB CHCTEMBbI TEMJIOCHAOKEHUS

[Tpu paGote B reomHGOPMAIIMOHHON CUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCS C TIOMONIBIO MBIIIKK HWJIW IO KoopauHataMm. [lpm stom cpasy dopmupyercs
pacuetHas ™mojenb. Ilocne rpaduueckoro u300pakeHUsT CHUCTEMbI TEIUIOCHAOKEHUS,
HEO0OXOIMMO 3a7aTh pPAcUYETHhIE MapaMeTphl OOBEKTOB U BBIMOIHHUTH COOTBETCTBYIOIINE

pacueThl.

TeruioBast ceThb BKJIIOYAeT B ceOsl CIIEMYIONUE OCHOBHBICE OOBEKTHI: HMCTOYHHK,
y4acToK (TpyOOmpoOBO/IbI), MOTPEOUTENh U Y3JIbl: LIEHTpaibHble TeraoBbie MyHKTHI (L[TII),

HACOCHBIE, 3aIIOPHYI0 U PETYJIUPYIOIIYIO0 apMaTypy, KAMEPBI U APYTUE SJIEMEHTBHI.
HNcTouHNK

Hcmounuk — 3T0 CUMBOJIBHBIM OOBEKT TEIUIOBOM CETH, MOJCTUPYIOIIUN PEXUM
pabotbl koTenbHOM unu TOLl. B Maremarnueckoil MOJenM HCTOYHUK MPEICTABISACTCS

CCTCBBIM HAaCOCOM, CO3Jar0olIIuM pacnonaraeMbn?I Hammop, M IOAINMUTOYHBIM HACOCOM,
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OTIPEISIISIFOIINM HAmop B 00OpaTHOM TpyOompoBojie. Y CI0BHOE 0003HAUCHHUE MCTOYHHUKA B
3aBUCUMOCTH OT PEeKUMa PabOThI MPEICTaBIeHO Ha pucyHke. [Ipu paboTe HECKOIBKHX

HNCTOYHHUKOB HA OAHY CCTbh, OMWH U3 HUX MOXKCT BBICTYIIATh B KaUCCTBC MMKOBOM KOTEJIbHOM.

‘ BEIHOYEH
‘ OTKKIYEH

PucyHok 3.2 YcJI0BHOe H300pakeHHe HCTOYHHMKA

YuacTok
Yuacmok — 310 nuHeliHbI 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  AuaMeTp TpyOoIpoBoja;
—  THII NPOKJIAJKH;
—  BU/J U3OJISILUY;
—  pacxoq TEIUIOHOCHUTETS.

JIByxTpyOHas TerioBas ceTb H300pakaeTcs B OJJHY JIMHUIO U MOXKET, B 3aBUCHMOCTH
OT JKCJIaHWs II0JI30BATElsA, COOTBETCTBOBATH WM HE COOTBETCTBOBATH CTAHIAPTHOMY

nzoopaxenuto cet mo 'OCT 21-605-82.

Kak m000i1 00BEKT ceTH, y4acTOK HMMEET pa3Hble peXUMbl pabOThl, HampuUmep,
«OTKJIFOYEH MOJAIOIINI» W «OTKIOYEH OOPATHBIN», CM. pUCYHOK «PeXnMbl n300pakeHus

y4dacTKa» . Ot PEKHUMBI TIMO3BOJIAAIOT CMOACINPOBATH MHOFOTPY6HBI€ CXEMbI TCIIJIOBBIX

ceTen.
Pexum 1 - BrnioyeHe! 0ba Tp-aa ¥ - ¥
Pexum 2 - Beikntouerel oba Tp-ga T T
Pexum 3- . - OTenwouer obpaTHslil Tp-4 - T - T
Pexum 4 OTknioueH nogatoLyuii Tp-a T . T
Mons3oBatensckoe usobpaxexne ceti WU3obpaxenue cetn no FOCTY 21-605-82

Pucynok 3.3 M300pakeHne HECKOJIbKHX COCTOSTHHI YYACTKOB, 321aBaeMbIX Pa3HbIMHU

PeKUMaMU
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Yi3ean

¥Y3en — 310 CUMBOIBHBIN 0OBEKT TEIIOBOM CETH. B TEIoBoi ceTu y3mamu SBISIIOTCS
BCE OOBEKTHI CETH, KPOME UCTOYHHKA, TOTPEOUTENS U y4acTKOB. B Marematnueckoit Mozenu
BHYTpPEHHEE MPECTaBICHNE 00BEKTOB (KpOME MCTOYHUKA, moTpeduTens, nepembruku, [{TTI
U PETYJISTOPOB) MOJICTTUPYETCS IBYMS Y3JIaMH, YCTaHOBJICHHBIMHU HA TIOJIAI0IIEM B 0OpaTHOM

TpyOONpoBOAAX.

YcnoBHoe 0003HAaUEHHE Y3J0BBIX OOBEKTOB B 3aBUCUMOCTH OT PEXUMa PabOTHI

MpeACTaBICHbI HA pUCYHKE 3.4.

Ternnosad KaMepd

@® paszeeTBneHue

» cMeHa ouameTpa

Pucynok 3.4 Ycia0BHOe H300paKeHHe Y3JI0BbIX 00bEKTOB

[IpocThIM y3710M B MOJENM CUMTAETCS JHOOO0W y3€el, UYbH CBOMCTBA CHEIHAIbHO HE
OrOBOpEHBI. [IpOCTOM y3€I1 CIIy’KUT TOJIBKO JUIsl COEIMHEHUS YYACTKOB. TakuMu y3namMu s
MOJIETIN SIBJIIIOTCSL TEIUIOBBIE KaMEpbl, OTBETBJICHUS, CMEHbI JUAMETPOB, CMEHA THUIMA

IMPOKJIaAAKKW UIJIX THUIIA U30JIAIUU U T. 1.
HeHTpaJ'lBHLle TCIJIOBbIC IYHKTBI

Lenmpanonwiii. mennoeouw nyukm (LTI) — 5>T0 y3e1 JONOJTHUTEIBHOTO
pPEryJIMPOBAHUS U paCHpEACIICHUS TEIIOBOM 3HEPTruK. Hamnune Takoro y3ina noapa3yMeBaer,
YTO 32 HUM HaxXOJMTCS TYNHUKOBas CeTh, ¢ MHAUBUIyalTbHBIMH TOoTpeOutensmu. B 1ITII
MOYKET BXOJUTh TOJBKO OJIMH YYaCTOK M TOJIBKO OJIMH YYaCTOK MOET BbIXOAHTH. [Ipuuem
BXOJSIIHAN y4aCTOK UAET CO CTOPOHBI MATHCTPAIIH, @ BBIXOJSAIINAN YYaCTOK BEAET K KOHEYHBIM
notpebutensMm. Buytpennsiss kogupoBka L[TII 3aBuUCHUT OT ero cxeMmbl MPHUCOSAMHEHHS K
TEIJIOBOM CETU. DTO MOXKET ObITh T'PYIIIOBOM 3J€BaTOp, I'PYNIOBOW HACOC CMEIICHMS,
HE3aBHCHUMOE TOJKIIOYEHUE Tpynmbl notpeduteneit, 6oitiepsl Ha I'BC u 1.1, Ha mannbIif

MOMEHT B pacropsiKeHUU nosb3oBarens 28 cxeM npucoeanHenus L[TTI.

13



QO

sl

e

urn-1

1

Maru cCTpanb
.
1
O——>—+—0
1
oo
1
O—

O

Pucynok 3.5 U3o0paxkenue LITII

BcnoMorareibHbIN Y4aCTOK

Bcnomozamenwvnuuii yuacmox — ykaszbIBaeT Hauyajio TPyOOIPOBOAOB TrOpSYEro
BOJIOCHA0KEHUS TP YEThIPeXTPyOHOI TeroBoi ceTu nocie LTI DTo Hebombioi yyacTok
3aKaHYMBAETCSl IMPOCTBIM Y3JIOM, K KOTOPOMY MOJKIOYaeTcs TpyOONpoBOJ TrOpsSYero
BOJIOCHA0KEeHHUS, KaK Mmoka3zaHo Ha pucyHke «[lonkmouenne TpydonpoBona I'BCy.

BcnomorarenbHbIn
y4acTtok ana UTn

/
uTn — "o

Pucynok 3.6 Iloakiouenune Tpyoonposoga 'BC

IHoTpedurenn

Ilompeoumens — >TO KOHEYHBIM OOBEKT yuyacTKa, B KOTOPBIM BXOAUT OIUH
MOJIAIOIIUN U BBIXOJUT OJUH 0OpaTHBIN TpyOompoBoa TerioBoi cetu. [lox morpedbutenem

IMOHMUMAETCSI A00HEHTCKUHA BBOJI B 3[JaHHUE.

VYcaoBHoe o0o03HaYeHHE TMOTPEOUTENsT B 3aBHCHUMOCTH OT pEXUMa paboThl

IIPEJICTABJIEHO HAa PUCYHKE HHUKE.
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. BEMKOYEH
. OTKIKYEH

Pucynok 3.7 YcJ10BHOe H300pakeHHE MOTPEOUTEIs

[TorpeOuTens TEMIOBOW PHEPTUM XapaKTEPU3YeTCS PACUETHBHIMH Harpy3kaMu Ha
CUCTEMY OTOIUIEHHUS, CUCTEMY BEHTWIALMU U CHUCTEMY TOpSYEro BOJOCHAOKEHUS U
pacueTHBIMU TeMIIepaTypaMH Ha BXOJ€, BBIXOJ€ NOTPeOUTENIs, U pacueTHOW TeMIepaTypoil

BHYTPEHHETO BO3/1yXa.

B onHOnMMHEHHOM NpeacTaBIeHUH MOTPEOUTEh — 3TO Y3JI0BOM JIEMEHT, KOTOPBIM

MOJKET OBITH CBSI3aH TOJILKO C OIHHUM Y4YaCTKOM.

BHyTpeHHsIsT KOOupoBKa MOTPeOUTENS] CYIIECTBEHHO 3aBUCUT OT €ro CXEMbl
OPUCOENMHEHUS] K TeIUIoBOM ceTu. CXeMbl MOTYT OBITh 3JE€BAaTOPHBIE, C HACOCHBIM
CMEIIEHUEM, C HE3aBUCUMBIM IPUCOEIUHEHUEM, C OTKPBITHIM UJIU 3aKPBITHIM OTOOPOM BObI
Ha ['BC, c perynsaropamu TemiiepaTypsl, OTOIUIEHUS, pacxoda U T.4. Ha gaHHBIII MOMEHT B

pacnopsiKeHuu noJp3oBarens 31 cxema npucoeIMHeHus: NOTpeOuTeNeH.

Ecam B 31aHWMM HECKOJIBKO Y3J0B BBOJIA, TO OOBEKTOM «IOTPEOUTEIL» MOXKHO
omucaTh KaXIbld BBOJA. B TOXke BpeMs Kak OJWH MOTPEOUTENh MOXKHO OIMHUCATh LEJIBIN
KBapTaJl UM 3aBOJI, 3a/1aB JJISI TAKOTO MOTpeOuTeNss 0000IIEHHBIE TEIIOBBIC HATPY3KH.

O0001eHHbI MOTPEOUTEIb

Ob006wennvlit.  nompedumenb — CUMBOJBHBIA OOBEKT TEIUIOBOW  CETH,
XapaKTePU3YIOIIMICA  MOTPEOIIEMBIM  PAcXOJOM CETEeBOM BOJBI WM  3aJaHHBIM
COTPOTHBIICHHEM. TakuM MOTpeOUTEIEM MOXKHO MOJIEIMPOBATh, HAMPUMEp, OOIIYIO

HArpy3Ky KBapraja.

YcnoBHoe 00o03HaueHHE OOOOIIEHHOTO MOTPEOUTENss B 3aBUCHMOCTH OT PEXKHMA

paboThI MPECTABICHO HA PUCYHKE HUXKE.

BKNHO4YeH
OTKITHOYeH

Pucynok 3.8 H3o0pakeHue 0000111eHHOT0 NOTPeOUTEISI
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Takoit 00bEKT yI00HO UCIIOTH30BaTh, KOT/Ia BOSHUKAET HEOOXOAMMOCTh PaCCUUTATh
THUAPABIUKY CeTH 0Oe3 WHMOpPMAlMK O TEIUIOBBIX HArpy3kax W KOHKPETHBIX CXeMax
MIPUCOCAMHEHUS TIOTpeOUTENCH K TeIIoOBOM ceTr. Hampumep, mpu pacuere MarucTpaibHBIX
ceTelt nHOpPMAITKM O KBapTaJIbHBIX CETSIX MOXKET HEe OBbITh, a JJI OLICHKH MOTEPh HAoOpa B
MarucTpaiasiX JOCTaTOYHO 3aJaTh OOOOIIEHHBIC pPacXoJbl B TOUYKaX MPUCOSTUHEHUS

KBAapTaJIOB K MaFHCTpaHBHOﬁ CCTU.

B oaHonmuHelHOM wu300pakeHMHM HE TpeOyeTcs MOAKIOYaTh OO00OIICHHBIM
NOTPEOUTENIh Ha OTJEIBPHOM OTBOJSIIEM YYacTKe, KaK B cllydae mpocTtoro norpedurens. To
€CTh B OTOT y3€JI MOXET BXOJUTh W/WIN BBIXOJUTH JIFOO0E KOJIMYECTBO YYACTKOB. DTO

IIO3BOJIACT 6LICTp0 n YII06HO, C MUHUMAaJIBHBIM KOJIMYCCTBOM HMCXOAHBIX JaHHBIX.

[
[ > —

NCTOYHUK OO0 eHHbIe NoTpeouTenu

4

Pucynok 3.9 BapuaHTbl BKIIOUeHHE 00001IeHHBIX MOTPeOuTe e

3aaBHiKKa

3aoeusrcka — 3T0 CUMBOJIBHBINH 00BEKT TEIIOBOM CETH, SABJISIOIIMICS OTCEKAIOIINM
YCTPOMCTBOM. 3aJBH)KKa KpOME JIBYX PEXKUMOB pabOThl (OTKpBITA, 3aKpbITa), MOXKET
HaXOJUTHCS B IPOMEKYTOUYHOM COCTOSIHUM, KOTOPOE OMPEIEISIETCS CTENEHbIO €€ 3aKPBITHSL.

ITpoMEX]YyTOUHOE COCTOSHHE 3aBIKKH JOIDKHO ONPENETIATCS IPH €€ PEXKUME PabOTHI.
’ ] OTKPbITa
N 3aKpbITa

Pucynok 3.10 Yc10BHOe H300pakeHHe 3aABHAKKHI

YcioBHOE 0003HAYCHHE 3aMIOPHO-PETYIUPYIONIETO YCTPOHCTBA B 3aBUCHIMOCTH OT

pexuMa paboThI:

3aZ[BI/I)KKa B OI[HOJ'IHHGfIHOM H306pa)K€HI/II/I npeacTaBsACTCA OJHUM Y3JIOM, HO BO

BHYTPCHHECM IIPCACTABJICHHH B 3aBUCHMMOCTH OT 3daJaHHBIX IIapaMCTPOB B CEMaHTHUYECKOMN
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0a3e MJaHHBIX, MOXET OBITh YyCTaHOBIEHA Ha o00oux TpyOompoBogax puc 3.10.

«OnHOMMHEWHOE U BHYTPEHHE MPECTABICHUE 3aBUKKI.

(] -

b—
2

Pucynoxk 3.11 OqHoJIMHeliHOe M BHYTPEHHE NIPEACTaBJICHHE 3aABHKKHU

IIepembruka

Ilepemwiuka — 3TO CUMBOJIBHBIN OOBEKT TEIUIOBOM CETH, MOACIUPYIOLINI Y4aCTOK

MEXTy MOJIAI0IINM B OOpaTHBIM TPyOOTIPOBOIAMHU.

VYcnoBHoe 0003HaYeHHE TEPEMBIYKM B 3aBUCUMOCTH OT peXHMa padOTHI

MPE/ICTABJICHO Ha PUCYHKE HIXKE.

OTEPBITA

3dKpbeITA

Pucynok 3.12 Yc10BHOE NpeACTABJICHHE NTEPEMBIYKHU

IlepeMbluka MO3BOJIIET CMOJEIUPOBATH YYACTOK, COCAMHSIOIIMNA IMOJAIOMIUA U
00paTHBIN TPyOOTPOBOBL. B 3TOT y3€1 MOXKET BXOUThH U/WUITU BBIXOAUTH J1I000€ KOJTHMYECTBO

YYacTKOB.

O

Pucynok 3.13 Ilepembiuka

Tak kak mepeMbluka B OJHOJUHEHHOM M300paKEHUU TIPENICTABIIEHA Y3JIOM, TO IS
MOJICTMPOBAHMS COCIUHCHHUS MEXIYy IMOJAIOIIUM TPYyOONPOBOJAOM OJHOTO Y4yacTKa H
0o0OpaTHBIM  TPyOONPOBOJOM  JPYroro ydacTKa OJHOTO JJEMEHTa  «IIEPEMBbIUKay
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HegocTaTouHo. [ToHamoOsTCs emie ABa y4acTka: OJMH TOJIbKO MOJAOIIHMA, IPYTOil - TOIBKO

0OpaTHBIN.

Pucynok 3.14 CoenqiHeHre MeKAy MNOAAKIIMM TPYyOONMPOBOAOM OJHOI0 Y4YacTKa H

00paTHBLIM TPYOOIIPOBOIOM JPYIOro y4acTka

HacocHasi crannus

Hacocnaa cmanyua — CUMBOJBbHBIN OOBEKT TETJIOBOM CETH, XapaKTEePHU3YIOIIUICS

3aJJaHHBIM HAIIOPOM HJIM HATIOPHO-PACXOAHOHN XapaKTEPUCTHKONW YCTaHOBIEHHOTO HACOCA.

Hacocnast cTaHIust B OJTHOJIMHEWHOM M300PaKEHUU MPECTABISIETCS OJTHUM Y3JIOM.
B 3aBucumocTH OT TaOJIMYHBIX MAPaMETPOB ATOTO y3JIa HACOC MOXKET OBITh YCTAaHOBJICH Ha
MOJIAI0IIEM WIIK 00paTHOM TpyOOmIpoBoe, InO0 HAa 000UX TPYOOMPOBOIaX OJHOBPEMEHHO.
Jnis1 3aganns HapaBJIeHNUS ACUCTBUS HACOCA B ATOT y3€J TOJIBKO OJIUH YYaCTOK 0053aTEIbHO

AOJDKCH BXOAWUTH M TOJIBKO OJWMH Y4aCTOK OOJIZKCH BBIXOJUTD.

o—r—0——O0——0

Pucynok 3.15 HacocHasi craHuus

Hacoc M0o>xHO MOJenupoBaTh ABYMs CIIOCOOaMHU: JINOO KaK UAeaJIbHOE yCTPOUCTBO,
KOTOpOE€ HW3MEHSIeT JaBJeHHEe B TpPyOONMpOBOJE Ha 33JaHHYI0 BEJIMYMHY, JUOO Kak
yCTPOWCTBO, paboTaroliee € y4eTOM peallbHOM HAaloOpHO-PacXOJHOM XapaKTepUCTUKH

KOHKPCTHOI'O Hacoca.

B IICPBOM CJIy4dac IMPOCTO 3aAaCTCA 3HAYCHUC HAIlOpa HACOCa Ha ITOJAr0IICM /M

obpatHOM TpyOomnpoBoe. Eciau 3HaueHne Haropa Ha OIHOM U3 TPYOOIIPOBOJOB PaBHO HYJIIO,
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TO HACOC Ha 3TOM TPyOOMpPOBOIE OTCYTCTBYET. ECN 3HaUeHHne Haropa OTPULIATENIBHO, TO 3TO

03HAYaeT, YTO HACOC pabOoTaeT HABCTPEUY BXOSIIEMY B HETO yUaCTKY.

H=10m H=-10mn
E=—_10n H=10n

50 J— 40.
0] ' ' ! B—
-+ Y | anp——
30 4 3
4 20
20
107 10

o

Pucynok 3.16 [Ibe3omerpuyeckue rpapuku

Ha pucynke 3.16 BuIHO, KaK pa3iW4HbIe HANpPABIICHUS Y4YaCTKOB, BXOJSIIMX U
BBIXOJIAIIIUX M3 HACOCAa B COYETAHUM C PA3HBIMU 3HAKAMM HAIopa, BIMSIOT Ha pe3yJbTaT

pacueta, OTOOpaKEHHBIN Ha MHE30METPUUECKHUX TpaduKax.

Korna 3agaercs ToabKO 3HaYCHUE Hariopa Ha HaCOCC, OHO OCTACTCA HCU3MCHHBIM HC

3aBHUCHMO OT IMPOXOOAIICTO Y€PE3 HACOC pacxoaa.

Ecnu monenupoBates paboty Hacoca ¢ yuerom ero QH xapaktepucTuku, TO ciemyer

3a/1aTh pacxo/bl U HAMOPhI HAa TpaHULAaX paboyel 30Hbl Hacoca.

Hmax | —

Hmin .

Gmin Gmax

Pucynok 3.17 HanmopHo-pacxoaHasi XapaKTepUCTHKA HAcOCa

[To 3amaHHBIM JIByM TOYKaM oIpejaesseTcs napadojia ¢ MakCUMyMOM Ha OCHU
JIABJICHUH, 1O KOTOPOHM pacueT M OyJIeT OmpeaeNniaTh HAmop Hacoca B 3aBHCUMOCTH OT
pacxona. Crneayer OTMETUTBh, YTO XapaKTEPUCTHKA, 3ajJaBaemMasi TaKUM 00pa3oM, MOXKET

OTJIMYATHCS OT pPeaybHONM XapaKTepUCTHKU HAacoca, HO B Mpenenax paboueld obmactu obe
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XapaKTePUCTUKU TMPAKTHUUYECKU COBMAaAarOT. JIis omucaHusT HECKOJbKUX MapajuieIbHO
paboTaromuXx HACcOCOB JIOCTATOYHO 3aJaTh WX KOJMYECTBO, MW PE3yJIbTHpYIOLIas

XApaKTCPUCTUKA 6yz[eT OIIpCACJICHA IIPpU paCYCTC aBTOMATHYCCKHU.

Tak kak Harmopsl Ha rpaHuLaX padbodel 00JacTH Hacoca OEpyTCs U3 CIPaBOYHUKA U
BCErJia IMOJIOXKUTENIbHBI, TO HalpaBleHUE JEHCTBUS TAaKOro Hacoca OyaeT OmpenensTbes

TOJIBKO HAIlIPpaBJICHUECM BXOJAIICTO B Y3€JI YyHaCTKaA.

JApoccequpyroume ycTpoucTaa

Hpoccenupyromue ycTporucTBa B OJHOJIMHEWHOM MPEICTABICHUHN SBJISIOTCS Y3JIaMH,
HO BO BHYTPEHHEH KOJMPOBKE — 3TO JOMNOJHHUTEIbHBIE YYAaCTKH C TMOCTOSHHBIM WIIH
NEPEeMEHHBIM COMPOTUBIEHUEM. B Apoccenupyrommii y3en o0s3aTebHO JOJKEH BXOJIUTH

TOJIBKO OJJMH YYaCTOK, U TOJIbKO OJWH YHYAaCTOK M3 y3JIa HOJIKCH BbIXOJUTD.

Ha nogawwenm npySonpodoge Sreg

ey T EO—t—b
O

—

Ha oSpamxomn npySonpoSoge

L a———
O P——0
S —
Sreq

Pucynok 3.18 /I[poccesimpyroume ycTpoucraa

JpocceabHas maiioa

/Jpoccenvnasa waiiéa — 310 CUMBOIIBHBINA OOBEKT TEIUIOBOM CETH, XapaKTePU3yEeMbIi
(UKCUPOBAaHHBIM COMPOTHUBIICHUEM, 3aBUCSIIMM OT AuaMeTpa manosl. JlpoccenpHas maiiba
UMEET JIBa peXNMa padOThI: BEIUUCIIAEMAs U yCTaHABJIMBaeMasi. Y CTaHaBIUBaeMasl aioa —
3TO HEPETYJIUPYEMOE COTMPOTUBIICHHE, TO BEIMIMHA TACHMOTO Maii00il Hamopa 3aBUCHUT OT

KBaJparta, MpOXOIAIIero yepes maidy pacxoaa.

BeivMcnAsman wanba

[ | YeTaHaenMeaeman wWaiba

Pucynok 3.19 Yciji0BHOe npeacTaBJ/IeHre MIAH0bI

20



Ha pucyHnke BUIHO, KaKk MEHSIOTCS TOTEPH Ha IIai0e, yCTaHOBICHHOM Ha TIOJaI0IIeM

TPyOOIIpOBO/IC, TIPU YBEITUYCHUH pacXoja dyepe3 Hee B JIBa pasa.

G=6.25 G=12.5
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PucyHnok 3.20 XapaKTepuCTHKH APOCCEJIbHbIX IIAH0

Pel"y.]'IﬂTOp JaBJICHUA

Pecynamop oOagnenusn - yCTPOUCTBO C MEPEMEHHBIM CONMPOTUBICHUEM, KOTOPOE
MO3BOJISIET OIJIEPKUBATH 3a/IaHHOE JIaBJIEHUE B TPYOOIPOBO/IE B ONPE/ICICHHOM JIMaa3oHe
U3MEHEHUA pacxoja. Perynarop gaBieHusi MOXKET yCTaHABIUBATHCS KaK Ha MOJAIOIIEM, TaK

¥ Ha 00paTHOM TPYyOOIpPOBOJIE.
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Pucynok 3.21 PeryjsiTop naBjieHus

Ha pucynke 3.21 moka3zaHo, 4yTO IpW yBEIMYEHUM B JBa pa3a pacxoja yepes
peryisTop, yCTAaHOBJIEHHBIM B 00paTHOM TpyOONpoOBOJE, JABJICHUE B PETYJIUPYEMOM y3Jie

OCTacTCsA IMMOCTOAHHBIM.

BennuvHa CONpOTUBIICHHSI PETyJsATOpa MOXET H3MEHSAThCA B IMpeaenax oT
OECKOHEUHOCTH /10 COMPOTHUBJICHHS MOJHOCTBIO OTKPBITOTO perynsropa. Ecimu ycrnoBus
paboThI CETH 3aCTaBIISIOT PETYJISTOP MOJTHOCTHIO OTKPHITHCS, TO OH HAYMHAET PaboTaTh Kak

HEPETryJIUPYEMBbII APOCCEIUPYIONTUN y3€El.
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PeryasTop pacnosaraemoro Hamopa

Pezynamop pacnonazaemozo Hanopa — 3T0 CUMBOJIBHBIA OOBEKT TEIUIOBOM CETH,

NOIIEP’KUBAIOIIMM 3a/1aHHBIN pacIioiaraeMblil Harmop mnocie ceosl.

PaGora perymstopa pacrmosiaraeMoro Hamopa aHajJoru4Ha paboTe peryistopa
JABJIEHUS], TOJIBKO B 3TOM CIIy4ae PEryJjsiTop CTapaercs JAep:KaTh MOCTOSHHOHN 3aJaHHYIO

BEJIMYMHY PAcIoyiaraeMoro Haropa.

E perynaTop pacnonaraemoro Hanopa Ha nogatwollem TpyGonposoge

E PErynaATop pacnonaraemoro Hanopa Ha obpaTHom TpyGonposoge

PucyHnox 3.22 Y cJIOBHOe NpeCTABJIEHUE PeryJATOPOB Hamopa

Peryasitop pacxoaa

Pezynamop pacxooa — 3T0 CUMBOJIBHBIA 0OBEKT TETUIOBOW CETH, TOIJICPKUBAIOIIINI

3aJIaHHBIM I10JIB30BATCIICM paCXOod TCINIOHOCUTCIIA.

Perynsarop MOXHO ycCTaHaBIMBaThb Kak Ha IMOJAIOIIEM, TaK M Ha OOpaTHOM
TpybomnpoBozne. K pabore perynastopa pacxoja MOXKHO OTHECTH BCE CKa3aHHOE Ipo

PEryJIATOPHI JaBICHUS.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoge

N‘< perynatop pacxoaa Ha obpaTtHom TpyGonposoae
Pucynok 3.23 YcJ10BHOE NpeACTaBJICHUE PEryJsTOPOB pacxoaa

B cymectByrommx 6a3zax maHHbiX «ZULU» mpemycMaTpuBarOTCA CTaHIApPTHBIC

XAPAKTCPUCTUKHU 110 IIPUBCACHHBIM BBIIIC THIIAM 00BEKTOB CUCTEMBI TEIIIOCHAOKCHHS.

CocTtaB MHpOpMALMU MO Ka)XJAOMy THUIIy OOBEKTOB HOCHT KaK HH(OPMATHUBHBIM
Xapakrep (Hampumep: Ul HCTOYHHMKOB - HAUMEHOBAaHHE MPEANpUSATHS, HAaUMEHOBaHHE
UCTOYHHMKA, I TOTpeOuTeNel - aapec y3ia BBOJIa, HAMMEHOBAHKE y3J1a BBOJIA U T.1.), TaK U
HEOOXOAUMBIH /Ui (YHKIIMOHUPOBAHUS pacue€THON MOJENU (HanpuMmep: il UICTOYHUKOB -

reoac3ndcCKass OTMCTKA, paCdCTHAA TCMIICPpATypa B IMOJAN0IICM pr6onp030/:[e, pacucTHad
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TeMIeparypa XoJoaHo# Bojibl). [TonHoTa 3anoaHeHns 6a3bl JaHHBIX 10 TApaMeTpaM 3aBUCUT
OT HaJNW4yusl UCXOIHBIX [AaHHBIX, MPEJOCTABICHHBIX 3aKa3uMKOM M OIPOLICHHBIMU

CY6’BCKTaMI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJIEHHOTO ITYHKTA.

HpI/I JKCIIaHUHU TTOJIB30BATCIIA, B CYHICCTBYIOUIUC 0asbl JaHHBIX IIO 00BEKTaM CETH

MO>KHO I[O6aBI/ITB JOITOJIHUTCIIBHBIC ITOJIA.

3.3 IlacnopTu3anusi M ONHCAHME PACYETHBIX EAUHHUL TEPPHUTOPHAIBLHOIO
AeJIeHUsl, BKJIIOYasi aIMUHUCTPATHUBHOE
DNEeKTPOHHAsT MOJIEIb MO3BOJISIET HArJsJHO HAa TOIIOOCHOBE CEJILCKOIO MOCEIEHUS
pasrpaHvunTh W NACHOPTU3MPOBATh CAMHMIBI TEPPUTOPUATIBHOIO JejeHUs. Takumu
IPaHULIAMH TEPPUTOPHUATILHOTO IEJIECHUS MOTYT SIBJISITHCS:
® KaJacTpOBbIE KBapTajbl;
® TEIJIOCETEBBIC PANOHBI;
® IUIAHWUPOBOYHBIE PAOHBI;

® AJMHHUCTPATUBHBIC PANOHBL.

CeTka palilOHUpPOBAHUS, HAHECEHHAs B AJICKTPOHHOW MOJIEJH, MO3BOJISAET MPUBSI3aTh
0a3y MaHHBIX, COCTOSIIYIO U3 CBEJACHHI, BXOISIINX B MACTIOPT €IUHUIIBI TEPPUTOPHUATBHOTO
JIEJICHUS], K MJI0IAJHOMY OOBEKTY, OIIPEIESIONIEMY IPaHULIbI 3TON enuHulbl. ['paduuecku,

AIMUHHUCTPATUBHOC ACIICHUC ITPOUIJIFOCTPUPOBAHO HA PUCYHKC 3.24.
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Pucynok 3.24 [leieHue TeppuTopun ropoaa MypMaHcK M0 30HaAM TeMNJIOMJIOCHAOKEeHH
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3.4 TI'mapaBiuYecKHMid  pacyerT  TeIUIOBBIX  ceTeil  Jil00OM  CTeleHH
3aK0JIbLIOBAHHOCTH, B TOM YHCJ€ THAPABJIUYECKHH pacyeT NMPH COBMECTHOH padore
HECKOJILKHUX HCTOYHUKOB TENJIOBOW YHEPIH HA eIMHYIO0 TENJIOBYIO CeTh

TennoruapaBaIudecKuii pacyeT MNporpamMmmHO-pacueTHoro komruiekca ZuluThermo
BKJIIOUAET B ce0sl MOJHBINA HA00p (PYyHKIIMOHAIBHBIX KOMIOHEHTOB U COOTBETCTBYIOLIUE UM
MH(pOpMaLIMOHHBIE CTPYKTYPhI 0a3bl TaHHBIX, HEOOXOAUMBIX JIJISl TUAPABIMYECKOTO pacyeTa
U MOJICJIMPOBAHUS TEIIOBBIX CETEH.

Pa3MepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEW, CTETEHb UX 3aKOJIbLIOBAHHOCTH, a
TaK)Ke KOJIMYECTBO TEIUIOMCTOYHUKOB, pabOTAIONIMX HA OOLIYIO CETh - HE OTPAHUYECHBI.

[Tocne co3maHusi pacueTHOM MaTeMaTUYEeCKOM Mojenu cetd U  (GHOpMUPOBAHUS
MAaCMOPTU3ALMH KaXKJI0TO 00BbEKTa CETU, B MOJYYUBIICHCS SJIEKTPOHHON MOJCIIH MOCEICHUS
MOTYT BBINOJTHATHCS PA3JIMUHBIE TEIIOTUAPABINYECKUE PACUETHI.

Pacuer cucrem TemnocHAOKEHUS MOXKET TMPOU3ZBOAUTHCS C YYETOM YTEUEK W3
TEIJIOBOM CETU M CUCTEM TEIJIONOTPeOIeHMs, a TAK)KE TEIIOBBIX MOTEPh B TPyOOIIPOBOIAX
TEIJIOBOM CeTH. PacueT TemmoBkIX MOTEeph BEAETCS MO0 IO HOPMATUBHBIM MOTEPSIM, JINOO
1o (PaKTUYECKOMY COCTOSIHUIO M3OJISLIUU.

PesynbpraThl pacueToB MoryT ObITh SKcmopTHpoBanbl B MS Excel, Harmsmno
MpEACTaBICHBI C MOMOIIBI0O TEMATUYECKOW PACKPACKU U TMbE30METPUYECKUX TI'paduKOB.
Kaprorpaduueckuii Marepuan u cxema TEIUIOBBIX CETei MOXKET ObITh OpOopMIIEHA B BHJIE

JAOKYMCHTA C UCITIOJIb30BAHUCM MAKECTaA MCYaTU

B mnactosimee Bpemss B coctaB pacuyetoB I[IPK Zulu Thermo Bxoaut 6 Tumos

TUAPABINYCCKOrO pacdcTa.

® HaJAJOYHBIN pacyerT;

® [IOBEPOYHBIN pacyer;

® KOHCTPYKTOPCKHUH pacuer;

® pacuer TeMIEepaTypHOro rpaduka;
® pacyeT HaJeKHOCTH;

¢ DPACYCT HOPMATHUBHBIX MMOTCPH TCILJIA YCPEC3 U3O0JIALIUTO.
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3.5 MopenupoBanue BceX BH/IOB IepPeKJIIOYEHUI, OCYIIeCTBJIsIEMbIX B
TEIUVIOBBIX CeTSIX, B TOM 4YHCJE TMEPEeKJIYEHUIl TeIIOBbBIX HAIPY30K MeEKIY
HCTOYHUKAMM TEIJIOBOH JHEPIruH

[Iporpammuoe  oOecneuenne [IPK  ZuluThermo  mo3Bonsier  mpoBOAUTH
MOJEJIMPOBAHUE BCEX BHUAOB NEPEKIIOUECHHN B «TUApaBIMYECKONM Mmoaenn» cetu. CyTb
3aKJIIOYAeTCsl B aBTOMATHYECKOM OTCIEKHMBAHUU TMPOrPAMMOIl  COCTOSIHUSI 3allOPHO-
peryaupyroiei apMaTypbl 1 HACOCHBIX arperatoB B 0a3e IaHHbIX OMHCAHMS TETJIOBOW CETH.
Jtoboe TepeKTIoYeHre Ha CXeMe TeIJIOBOM CETH BIe4eT 3a co00i aBTOMAaTHYECKOE
BBITIOJTHEHUE THAPABIMYECKOT0 pacuera, U, TaKuM 00pa3oM, B JI0OOW MOMEHT BpEMEHU
MOJIb30BAaTENb BUAUT TOT TUAPABINYECKUN PEKUM, KOTOPBIH COOTBETCTBYET TEKyLIEMY
COCTOSIHUIO BCEH COBOKYITHOCTH 3allOPHO-PETYJIUPYIOIIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEME TEIJIOBOM CeTH.

[Tepexntouenuss MOTYT OBITh KaK OJMHOYHBIMHU, TaK U TPYNIOBBIMH, JJsi JTHO0OM
BBIOpPaHHOM (MTOMEUEHHOW) COBOKYITHOCTH TIEPEKII0OUAEMbIX JICMEHTOB.

JInsi HAaCOCHBIX arperatoB M WX TPyHH B MOJEIU JOCTYNHBI HECKOJIBKO BHUOB
MEePEKITIOYCHU:

® BKJIIOYCHHE/BBIKIIIOUCHUE;
® POCCEIHPOBAHUE;
® U3MEHEHHE YaCTOThI BpallleHUs TPUBO/IA.

3aIBIKKH THIA «JIPOCCENb, IOMUMO JIBYX KpailHUX COCTOSIHHM (OTKPBITA/3aKPhITA),
MOTYT UMETh MPOMEKYTOUHOE COCTOSIHUE IPHKaTa», OMPEAesieMoe B JUOO B MPOIEHTAX
OTKpBITUSl KJIalaHa, JUO0 B uyucie 000pOTOB ITOKa. [Ipu 3TOM COCTOSIHMM 3aJBHXKKa
MOJEIHUPYETCS CBOMM THUAPABIMYECKUM COMPOTUBICHUEM, PACCUMTAHHBIM MO MACIIOPTHOM
XapaKTepUCTUKE KIIaMaHa.

[Ipu m000OM MNEPEeKITIOYEHUH HACOCHBIX arperaroB B HACOCHOW CTaHUMU WM Ha
UCTOYHUKE  aBTOMATHMYECKHM  IEpPECUUTHIBACTCA  CyMMapHas  pacxXOoAHO-HamopHas
XapaKTepUCTUKA BCEH COBOKYITHOCTH PabOTAIOIINX HACOCOB.

Jnst perynsTopoB JaBIEHUS U pacxojia MEPEKIIOUCHHEM SBISCTCS H3MEHEHHUE
YCTaBKH.

Jliist moTpeduTeneil nepekIioueHuEM SBISETCS JIF000€ U3 CIEeTyIONUX JeHCTBU:

®  BKJIIOYEHHE/OTKIIOUYEHUE OJJTHOTO WJIM HECKOJIBKUX BUIOB TEIIOBOM HArpy3KH;

L4 OI'paHUYCHHUEC OJHOI'O WJIN HCCKOJIbKNX BHUIOB TCILIIOBOM Harpy3KHu,
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® U3MEHEHHE TeMIepaTypHOro rpaduka WIM  yAEAbHBIX  PacxXo0B
TETUTOHOCHUTEIIS TI0 BUJaM TEIUIOBOM HArPy3KH.

[IpexycMoTpeHa reHepaiusi CrenuaibHbIX OTYETOB 00 OTKIIFOUEHHBIX/BKIIOUEHHBIX
a0OHEHTaxX M y4YaCTKaX TEIJIOBOM CETH, COCTOSHHE KOTOPBIX M3MEHWIIOCh B PE3yJbTare
MOCJIETHETO MPOU3BEICHHOTO €AMHUYHOTO WM TPYIIOBOrO MEPEKIIOYEHUsI. JTU OTYEThI
MOTYT COZIepKaTh JIto0yI0 HHGOPMAIIHIO 00 3TUX 00BEKTaX, COEPIKAILYIOCS B Oa3e TaHHBIX.

Pexum ruipaBnnyeckoro MoAeIMpOBaHUs MO3BOJISIET ONIEPATUBHO MOJIy4YaTh OTBETHI
Ha Bompockl Tuna «Yro Oyner, eciu...?» DTO JaeT BO3MOKHOCTH M30€KaTh OIMIMOOYHBIX
JICMCTBUM IPU PETYJIMPOBAHUH PEKUMA U MEPEKIIIOYCHUAX HA PEATBHON TEIJIOBOM CETH.

[Toacucrema THUIPaBINYECKUX PACUETOB IMO3BOJSET MOCIUPOBATH MPOU3BOJILHBIE
PEXHUMBI, B TOM YHWCJIC aBapUHBIC W MEPCIEKTHBHBIC. | MapaBiamdecKoe MOAECTUPOBAHHUE
NpEeNIoyaraeT BHECEHHE B MOJENIb KaKMX-TO W3MEHEHHMH C LEJIbl0 BOCIPOM3BEICHUS
PSKUMHBIX TOCIEACTBUNA 3TUX HM3MEHEHH, KOTOpPbhIE€ HMCKaXKalOT pealbHbIe IaHHBIC,
OMKCBHIBAIOIINE IKCILTYaTUPYEMYIO TEIUIOBYIO CETh B €€ TEKYIIEM COCTOSHUU.

[ToncucTema TUAPABINYECKUX PACUETOB COJEPKUT CIIEHUATbHBIN HHCTPYMEHTApHiA,
TIO3BOJISTIOIINIA IS TIeTIeH MOJEIMPOBAaHUS CO3/1aBaTh U aAMHHHACTPHUPOBATH CIEIHATBHBIC
«MOJIeTbHBIe» 0a3bl — HA0OPHI JAHHBIX, KJIOHUPYEMbIX U3 OCHOBHOW (KOHTPOJILHOI) 0a3bl
JTAHHBIX OMUCAHMS TETJIOBOM CETH, Ha KOTOPBIX MPEIyCMaTPUBACTCS MPOU3BEICHUE JTFOOBIX
MaHUMyJIAIUNA 0e3 prcKa UCKAa3UTh WM NOBPEIUTh KOHTPOJbHYIO 0a3y. JlaHHBIN MexaHU3M
TaKXe 00ECIeYnBAET BO3MOXKHOCTh OCYIIECTBICHHSI CPAaBHUTEIBHOTO aHAIN3a PA3INYHBIX
PEKUMOB pabOThI TEIJIOBOM CETH, peaTu30BaHHBIX B MOJEIBHBIX 0a3ax, Mexay coboi. B
YaCTHOCTH, HAIVISIHBIM aHAJUTHYECKUM HWHCTPYMEHTOM  SIBIISICTCS CPaBHHUTEIBHBIN
bE30METPUIECKU TpaK, Ha KOTOPOM IPUBOASTCS H3MEHEHUS THAPABIMUECKOTO PEKUMAa,

IMpOoU30MCAIINEC B PEIYJILTATC TCX UJIN MHBIX MaHHHy.HHI.IPIﬁ.

3.6 Pacuer 0a/laHCOB TENJIOBOM YHEPrUH N0 UCTOYHUKAM TEIIOBOH YHEPrum

U 110 TEPPUTOPUATBHOMY NPU3HAKY

B pesynbrare pacyeToB OaqaHCOB TEMJIOBOM SHEPrUM MO HUCTOYHUKAM U IO
TeppUTOpUANLHOMY TMpu3HaKy, BbimonHsAeMbIXx B [IPK ZuluThermo, ycranaBmuBaercs
NOTPeOHOCTh B TEIUIOBOM YHEPTUU CYIIECTBYIOIIUX M TEPCHEKTUBHBIX MOTpeOUTENel B
KOKJIOM CyOBEKTE OKpyra, C ILIEJbI0 YCTAaHOBJICHHUS JIOJIM TOJE3HOTO OTIyCKa TEeIIOBOU

9HCPIUN B CCTh U 3HAUYCHHUH IMOTCPb SHCPIUM.
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Pe3ynbTaTel BEIIOTHEHHBIX PACYETOB MOKHO KcropTupoBaTh B MS Excel.

3.7 Pacuyer morepb TEIUIOBOM JHEPrUM Yepe3 H3OJIALMI0O W € YTe4KaMH
TENJIOHOCUTEJISA

[{enpro maHHOTO pacdera SIBISETCS ONPEACICHUE HOPMATUBHBIX TEIUIOBBIX MOTEPh
yepe3 U30JLUI0 TPyOOnpoBoaoB. TerioBble MOTEpU ONPEENSIOTCS CyMMapHO 3a ToJ C
pa3z0uBkoii o Mecsam. IIpocMoTpeTs pe3ynbTaThl pacueTa MOXKHO KaKk CYMMAapHO IO BCEH
TEIUIOBOM CETH, TaK M MO KaXKIOMY OTIEIbHO B3ATOMY HMCTOYHHKY TEIUIOBOM 3HEPrUU U
KaKIoMy IeHTpanbHOMY TeruioBomy myHKTY (L[TIT). Pacuer moxker OBITh BBIMOJTHEH C
Y4€TOM IMONPaBOYHBIX KO3(PPHUIIMEHTOB Ha HOPMBI TEIIOBBIX NTOTEPD.

IIpocmoTpeTs pe3ynbTaThl pacueTa MOKHO KaK CyMMAapHO I10 BCEH TEIIIOBOM CETH, TaK
Y TI0 KaXXKJI0MY OTJEJIBHO B3ITOMY HCTOYHUKY TEIIJIOBOM JHEPIUU U KAXKIOMY LIEHTPAJIbHOMY
teruioBoMmy nyHkTy (L[TII), a Tarxke mo pa3nuuHbIM Biajensuam (OamaHcoaepKaTessim)
Y4aCTKOB TEIUIOBOM CETH.

B03M0kHO KONMpPOBaHWE UCXOAHBIX JAHHBIX OT ogHOro ucrounuka wim L[TII cpasy
BceM 00OBeKTaM, oTaenabHO ucrouHukam, LITII mo xonTypy oromnenus wnu ['BC. Takxke
pe3yJIbTaThl BHIIOJHEHHBIX PACu€TOB MOYKHO IMOCMOTpPETh 3KcnopTuposats B MS Excel. Ha
pucyHKe 3.24 npuBeNEHbI PE3yJIbTAaThl pacueTa NOTEPh TEIJIOBOW SHEPTUH YEPE3 U30JISALHUIO

N C YTCUKAMH TCIIJIOHOCUTECIIA.
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Pacuer HOPMATHEHBIX TENNOBBIX NOTEPL n

- Tennoean ceto lpapux Cpeaneroacesie Pacver notepe | Cosparsmmo
= Korenesan Nt 1 Tue -26.0 Teo 950 Tuse 55 Trpgr 20 — 7

umn-3 Tnoa [1500  Tee 200 Tnoa 620  Tnoge [100 s

uIn.alrecl . o - B

utn-1 06p L Tobp d

uTn-1(rec) Olle Asxas s

urn-2 A Nonpasowesi koo GuumeT Ha HOPME! TeNOBSIX NOTEpb Bnagensust

utn-2(rec)

| B Pyccrue saronoexu & oruere (Bce Bnanensusi) v
N. Mpo. The Trp |Tnoa |Tobp |Txe | Gnonlkan Qobp MNcan| Gyt_noat |Qyt_non..| Gyt obp T |Gyt obp .. Gyr_notT | QyT_not...
]O 744 78 00 1026 542 50 %67 415 1862 182 192.0 94 3208 18.7

no -78 00 600 00 50 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0

O 672 -78 00 1026 542 00 874 374 168.2 173 1734 94 289.7 208

no 78 00 600 00 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0
Mapt O 744 -39 00 921 505 00 880 377 187.7 17.3 1924 9.7 3208 16.3

no -39 00 600 00 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0
Apen O 720 31 00 728 435 00 694 298 1839 134 186.7 8.1 3104 15.8

no 31 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maa 0 4 98 00 537 360 00 03 0.1 1.0 0.1 1.0 0.0 3208 16.3

n 740 98 00 600 00 00 666 158 1904 114 193.7 0.0 0.0 0.0
More 00 150 00 379 292 00 00 0.0 0.0 0.0 0.0 0.0 3104 15.8

n 720 150 00 600 00 00 648 15.4 1853 1m1 1885 0.0 0.0 0.0
Vons 00 178 00 287 249 00 00 0.0 00 0.0 0.0 0.0 3208 16.3

n 744 178 00 600 00 00 6693 159 191.5 1.5 1847 0.0 0.0 0.0
Aeryer 0 O 160 00 347 278 00 00 0.0 0.0 00 0.0 0.0 3208 16.3

n 744 160 00 600 00 00 669 159 195 15 1947 0.0 0.0 0.0
Centafipo O 700 109 00 505 346 00 494 212 181.0 91 1822 63 3104 158

n 2 109 00 €0 00 00 18 04 5.1 03 52 00 0.0 0.0
Oxmafipe O 744 49 00 678 415 00 674 289 190.6 129 1931 8.0 3208 163

no 49 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HosGpe O 720 03 00 823 470 00 772 81 1829 15.0 1864 88 3104 158

no 93 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dexabpe O 744 50 00 951 516 00 905 388 187.3 178 1923 99 3208 16.3

no 50 00 600 00 00 00 00 0.0 0.0 00 00 0.0 0.0
Wroro: 8935 331.8 22327 166.9 22764 69.7 3776.6  200.7

Pucynok 3.25 Pe3yibTaTbl pacyera NmoTepb TEIJIOBO JHEPruM 4Yepe3 M30JSIHIO U C

YT¢eUKaMH TCIJIOHOCUTEJIA

3.8 Pacuer noka3zareJeii HaJe;KHOCTH TeNJIOCHAOKEeHUSI

[enpro pacuera sBisSIETCSI OLIEHKA CIOCOOHOCTH JCHCTBYIOIIMX W MPOCKTHPYEMBIX
TEIUIOBBIX CETeH HaJEeKHO oOOecredyrBaTh B TEUEHUE 3aJIAaHHOTO BpEMEHU TpeOyembie
PEXKUMBI, TapaMeTpbl M KauyeCTBO TEIJIOCHAOKEHHUS KaXIOTO IOTpeOUTeNsA, a TaKkKe
0o00ocHOBaHME HEOOXOIUMOCTH M TIPOBEPKH 3(PPEKTUBHOCTH pealln3aifiyi MEPOIPHUSITHH,
MOBBIIIAIONTUX HAJAC)KHOCTh TETNIOCHAOKEHHUS MMOTPEOUTENICH TETIIOBOM YHEPTHH.

OrneHka HaJEKHOCTH TEIUIOBBIX CETEH OCYIIECTBISIETCS 1O Pe3yJibTaTaM CPaBHEHUS
pacueTHbIX 3HAYCHUHN TMOKa3aTesiel HaJle)KHOCTH C HOPMHUPOBAHHBIMH 3HAUCHUSMH STHUX
MoKa3aTeliell B COOTBETCTBUM ¢ mojokeHussMH 11. 6.28 CHull 41-02-2003.

O0ocHOBaHHME  HEOOXOAMMOCTH  pealu3aludd  MEpONPHUSATUM,  MOBBIMLAIOIINUX
HAJC)KHOCTh TEIJIOCHAOXKEHHUS TOTpeOuTeNeld TEIIOBOM JHEPrHH, OCYIIECTBISETCS IO
pe3yibTaTaM KaueCTBEHHOT'O aHaIN3a MOJyYCHHBIX YUCIICHHBIX 3HAUCHU.

[TpoBepka 3(pPeKTUBHOCTH peanu3alid MEPONPUITHH, MOBBIIIAIOIINX HAIEKHOCTh

TEIUIOCHAOKEHUA  TOTpeOuTeNel, OCYIIECTBISETCS MYTEM CpPaBHEHHS  HCXOIHBIX
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(monmy4eHHBIX A0 pealn3aldyd) 3HAYCHWM TMoKa3aTrelneld HaJeKHOCTH, C PacCUETHBIMU
3HAUEHHUSMH, TOJYUYEHHBIMH TIOCJ€ peanu3aiuu (MOACTUPOBAHMS peanu3aluu) STUX

MEPOIPHUITHH.

3.9 TI'pynnoBble U3MEHEHHS] XaPAKTEPUCTHUK 00bEKTOB (Y4ACTKOB TEIJIOBBIX
ceTeil, moTpeduTeIei) Mo 3aJaHHBIM KPUTEPUSM € HEJIbI0 MOIEJTMPOBAHUS PA3IMYHBIX
NMEePCNEeKTUBHBIX BADUAHTOB CXeM TeIJIOCHAOKEeHU S

JIaHHBIM MHCTPYMEHT NPUMEHUM JUIS PA3JIMYHBIX LEIEH M 3a4a4 TUIPABIMYECKOTO
MozaenupoBanus. (OCHOBHBIM TIpPEIHA3HAYEHHWEM SIBIACTCS KaIMOpOBKA pacyeTHOM
TUAPABIMYECKON MOJICTH TEIUIOBOM ceTH. TpyOOmpoBOIbI peaabHOM TEIIOBOM CETH BCeraa
UMEIOT (PU3MYECKHE XAPAKTEPUCTUKH, OTJIMYAIOIIMECS OT TMPOEKTHBIX, B CHIY
MPOUCXOMSAIIMX BO BPEMEHU H3MEHEHUW - KOPPO3WM W BBINAJACHUS OTJIOXKEHUH,
OTPAXAKIIMXCA HAa MW3MEHEHUM OKBHUBAJCHTHOM IIEPOXOBATOCTH W  YMEHBIICHUU
BHYTPEHHEr0 JuaMeTpa BCIEACTBHE 3apacTaHus. OJTU M3MEHEHHUS BIMSIOT Ha
TUAPABIUYECKUE COMMPOTUBIICHUS YIaCTKOB TPyOOIIPOBOIOB, U B MacIITa0axX TEIUIOBOM CETH
MO 3T0 IpUBOJUT K 3HAYUTEIIBHBIM PACXOKICHUSIM PE3YJIbTATOB THAPABINYECKOTO pacyeTa
M0 «IPOEKTHBIM» 3HAYCHHUSAM C peajbHbIM THAPABIMYECKUM PEKUMOM, HAOIIOJaeMBIM B
AKCILTyaTUPyeMOit TerioBoii ceTu. C Ipyroi CTOPOHBI, U3MEPUTH JEHCTBUTEIHHBIC 3HAYCHUS
IEPOXOBATOCTE M BHYTPEHHUX IUAMETPOB YYACTKOB JCHCTBYIOUICH TETJIOBOW CETH HE
MPEACTABISETCS BO3MOXHBIM, TOCKOJIBKY 9TO MOTPEOOBaio Obl MacCOBOTO BCKPBITUS
TpyOOIIPOBOIOB, UTO BPSI JIM peanu3yemMo. [[oaToMy 3T 3HaUYCHHS MOYKHO JIUIITh KOCBEHHBIM
00pa3oM OIICHUTh HA OCHOBAHHWH CPABHEHUSI PEeabHOTO (HAOII01aeMOT0) THIPABIHMYECKOTO
pexuma ¢ pe3yJibTaTaMH PacyeTOB HAa THJPABIMYECKOM MOJEIH, U BHECTH B PACUETHYIO
MOJIeTTh COOTBETCTBYIOIIHE IMOMPABKU. B 3TOM, B mepBOM NpUOIMKEHUH, M COCTOUT MPOIIECC
KaJIUOPOBKH.

NHCcTpyMEHT  rpymNmoBBIX — ONEpalMid  MO3BOJISIET  BBINOJHUTH  WU3MEHEHHE
XapaKTEPUCTUK ISl TOAMHOMXECTBA YYaCTKOB TEIJIOBOM CETH, ONPEIEIIEMOTO 3aJaHHbIM

KpUTEPHUEM OTOOpA, B YACTHOCTH:

° 10 BCceH 0a3e JaHHBIX ONMUCAHUS TEIUIOBOM CETH;

° 10 OJTHOM M3 CBA3HBIX KOMIIOHEHT TEIIJIOBOM CETH (TEIJIOBOM 30HE HCTOYHHUKA);

° 0  HEKOTOpoW  rpaduyeckord  00JlacTH, 3aJaHHOM  MPOW3BOJIBHBIM
MHOTOYTOJIBHUKOM;
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o BJI0JIb BBIOPAHHOT'O MY TH.
[Ipu sTOM Ha 51000H U3 BBHIMIENIEPEUUCIEHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPHUEB

MOXKET OBITh HaJOXKEHA CYNEPIO3UIMs KpUTEpHEB OTOOpa MO KIacCUPUIIUPYIOMIUM

MIPU3HAKAM:
o M0 TIOJAIONIUM WU OOpaTHBIM TpyOONMpOBOJaM TEIUIOBOW CETH, JHOO
CUMMETPHUYHO;
o M0 BHWJY TEIUIOBBIX CETeH  (MarucTpaibHbIC, pacCHpeIeIUTEIbHEIC,
BHYTPHUKBAPTAJIbHBIE);
o M0 y4acTKaM TETUIOBOUM CETH ONPEICICHHOTO YCIOBHOTO JUAMETPa;
. 0 y9acTKaM TETUIOBOW CETH C OIPEICIICHHBIM TUIIOM MPOKJIAJKH, U T.1I.

Kputepuun otbopa MOryt OBITH HPOM3BOJIBHBIMM IPU COOJIFOJEHHUH OCHOBHOTO
TpeOoBaHus: UH(POpPMALKs, HA OCHOBAaHUHM KOTOPOU CTPOUTCSI 0TOOpP, JOJIKHA B SIBHOM BUJIE
IIPUCYTCTBOBATh B NACHOPTHBIX OMMCAHMSIX YYaCTKOB TEIIJIOBOW CETH.

Jlis y4acTKOB TEIUIOBBIX CeTel, OTOOpPAaHHBIX MO OINPEAEICHHONW COBOKYIHOCTH

KPUTEPHUEB, MOXKHO MTPOU3BECTH JIFOOYIO U3 CIEAYIONIMX OIepariuii:

J W3MCHECHHE SKBUBAJICHTHON MIEPOXOBATOCTH,

J M3MEHEHHUE CTENEHH 3apacTaHus TPyOOIPOBOIOB;
o n3MeHeHne K03 UIeHTa MECTHBIX MOTEPh;

J M3MEHEHHe croco0a pacuera COMPOTUBIICHHUS.

[locne nmpoBeneHust cepuM M3MEHEHUN XapaKTEPUCTUK Y4YaCTKOB TPyOOIPOBOJOB
TEIJIOBOM CETH AaBTOMATHYECKH MPOU3BOJUTCS TUAPABIWYECKUNA pacyeT, pe3yJIbTaThl
KOTOPOTO Cpa3y ke JOCTYIHbI JJIs BU3yaJu3ally Ha CXEME U aHAJIM3a.

[TockonbKy Ipy U3BMEHEHUH XapAaKTEPUCTUK YYACTKOB TEIJIOBOM CETH UX MacmopTa He
MOJIUGUIUPYIOTCS, B JHOOOH MOMEHT MOXHO BEpPHYTbCS K HCXOJAHOMY COCTOSIHUIO
pacyeTHOM TUAPABIMYECKONM MOJENH, OINPEACIIEMOMY MACIOPTHBIMU  3HAYEHUSIMU

XapaKTCPUCTHUK YIACTKOB TCIIIOBOM CETH.
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3.10 CpaBHuTeJbHbIE Ibe30MeTPHUYECKUE TPaUKH VISl pa3pad0TKH U AHAJIU3A
ClleHApHeB NMEePCNEeKTUBHOI0 Pa3BUTHS TEIJIOBBIX ceTeil

[enpro mocTpoeHUs TbE30METPUUECKOT0 TpaduKa SBISICTCS HATJIAIHAS MILTIOCTpaIUs
pe3yAbTaTOB TMAPABIMYECKOr0 pacyeTa (HajaaJ04HOro, MOBEPOYHOT0, KOHCTPYKTOPCKOTIO).
DTO OCHOBHOH AHAJIMTHUYECKUN MHCTPYMEHT CHELUUAIUCTa MO TUJIPABIMYECKUM pacueTam

TEIJIOBBIX ceTel. [Ipr 3TOM Ha 3KpaH BBIBOASATCS:

J JIMHHUS JABJICHUS B TIOJAIOIIEM TPYOOIIPOBOIC
. JIMHUS TaBJICHUs B 00paTHOM TpyOOIpoBoIe
o JIMHUS TIOBEPXHOCTH 3EMJITH

o JIMHUSA TTOTEph HAIlOpa Ha 11aioe

o BBICOTA 3/IaHUS

J JIMHUS BCKUTTAHUS

. JMHUS CTAaTHYECKOTO HaIopa

HBCT U CTUJIb JTUHUMN 3a4aCTCs I10JIb30BaATCIICM.

Pucynok 3.26 [Ipumep nbe3oMeTpruueckoro rpagpuka

B Tabnume mom rpaduKoM BBIBOISATCS IUIsl KaKIOTO y3JIa CETH HAaMMEHOBAHUE,
reoJie3nueckasl OTMETKAa, BBICOTA MOTPEOUTENs, HANOphl B TOJAIONMEM H OOpaTHOM
TpyOOIIpOBOIaX, BEIMYMHA JPOCCEIUPYEMOTO HAMOpa Ha IIaidax y moTpeduTesnei, morepu
Haropa 1o y4yacTKaM TeTUIOBOM CeTH, CKOPOCTH ABUKEHHS BOJIbI HA YYACTKaX TEIUIOBOM CETU

u T.4. KonnuecTBo BEIBOAUMOM oA Tpa) KoM HH(POpPMaILMU HACTPAaUBAETCS M0JIb30BATEIEM.

Taxoke rpaduk MOXKeT 0TOOpaXkaTh MajieHUE TEMIIEPATYPHI B TETJIOBOM CETH, TIOCTEe
NPOBEJICHUSI PAacyeTOB C YUYETOM TEIUIOBbIX moTepb. lIpu 3TOM Ha rpaguk BBIBOIAATCA
3HAUEHHUS TeMIepaTyp B Y3JOBBIX TOYKaxX MO MOJAIOLIEMY U 0OpaTHOMY TpyOOIpOBOIaM.

KonmnuecTBo BbIBOguMOM 110 TpadikoM HH(GOPMAIIUN HACTPAUBAETCS MOIH30BATEIIEM.
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IIse30MeTpuUECKUE rpaduku CYyLIECTBYIOLIETO MOJIOKEHUS CHUCTEMBI

TEIJI0CHAOKCHMS MIpCACTaBJICHEI B HA PUCYHKAX HHXKC.
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HaumeHoBaHKe yana MypmaHckas T3L TK-11 TK-2/1 TK-101 TK-1011a TK-16/1 TK-18/1 TK-2311 TK-35/1
leopesndeckas BbicoTa, M 22.05 2207 2261 25.02 25.44 238 23.09 2361 23.62
MonHbiid Kanop B oBp. Tp-Ae, M 62 64.3 68.5 73 731 744 75.1 759 812
Pacnonaraemslii Hanop, M 65 61.925 56.22 46512 46.342 43.552 42.265 40.347 25.466
[LnvHa yyacTka, M 75 46 56.7 10 1 62 72 125 09
[Luametp yuacTka, M 0513 0.513 0513 0513 0513 0.513 0.513 0513 0412
Em"“ Henopa B NOA. TP-A€. (809 0.485 0385 0.06 0.006 0.324 0.357 0.804 0.008
EWP“ HANOPABODP- T8 g 13 036 0.056 0.005 0.304 0.334 0.439 0.007
mc'poc“’ BOABIBNOA. TR-AS, 5 a7 2244 1.895 1777 1748 1,662 1617 1733 1,833
gf“c""““" BORSIBOOD. TP-AC, 3 359 -3.321 -1.844 -1.729 1701 -1618 -1.574 1,372 -1.784
YOENGHES MUHERHRIENOTEpIE. g gy 9.586 6.174 5.431 5.255 4.757 4503 5.844 7601
noA. Tp-ae, Mm/m
YnenbHele NWHeRHbIE NOTEpU B
s e i 27.469 26.86 5.772 5.081 4,916 4.451 4214 3.192 712
Pacxop & nop, Tp-e, T 13396 1324 61 13205 1238.1 2177 1158.26 1126 69 9913 82388
Pacxop & 0Bp. Tp-ae, T -1320.91 -1315.04 -1311.04 -1229.65 -1209.35 -1150.43 A119.12 -084 64 -818.37

Pucynok 3.27 CymecTByomuii ruipaBJiuyecKiid pesKuM TelioBbIX ceTel oT Mypmanckoii TIIL
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HanmeroBanue yana BocTouyHan koTensHaa  TK-1 TK-5 n-B-5 TK-9a TK-98 HC UTM TK-2 yn. Maknakosa a.46
leoneandyeckan BuicoTa, M 67.75 67.52 96.96 105.01 120.85 119.79 134.39 134.96 135.77
MonHbi Hanop B 06p. Tp-4e, M 127.8 127.9 131.5 132.4 138.9 139.7 174.4 174.4 175.6
Pacnonaraemiit Hanop, M 60 59.609 52.318 50.488 37.14 35.481 13.394 13.363 10.88
[OnuHa yyacTka, M 8.7 86 14 863.8 127 390 2 61.2
[lnamerp yuactka, M 0.704 0.704 0.704 0.704 0.704 0.704 0.259 0.259
E"Te"” HINOpa BOA.TRO® | 5039 0.391 0.006 3.824 0.452 1.125 0.003 0.078
E"Tep"‘ Hanopa & 0Bp. Tp-Ae. g g3y 0.369 0.006 3613 0.426 1.057 0.003 0.072
S‘,'fm“b BOABEBTIOA-TE-AS: | 4,908 1.909 1.89 1.884 1.688 1.519 0.584 0.527
g,":‘m”" BOAI B OOP-TP-AS, 4 g54 -1.854 -1.837 1.831 -1.639 -1.472 -0.58 -0.512
YAENGHLIC NMHEAHLIC MOTEPE 4 408 4.128 4.049 4.024 3.233 2,623 1.383 1.152
nog. Tp-Ae, MM/Mm
YaenbHble NuHelHble noTepu B
o5, reerice M 3.897 3.898 3.826 3.803 3.049 2.464 1.364 1.077
Pacxoa 8 noa. Tp-ae, T/ 2590.09 2590.05 2564.91 2556.97 2290.49 2061.55 107.17 93.54
Pacxon B 06p. Tp-ae, T/ -2516.16 -2516.2 -2492.8 -2485.29 222378 -1997.5 -106.43 92.84

Pucynok 3.28 CymecTByomuii ruipaBJiudecKuid pesKuM TeIIOBbIX ceTeld 0T BocTOYHOI KOTeJIbHOMI
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HaumeHoBaHue yana HOxHar KoTenbHas N-1a TK-2/1 TK-6/1 TH-11/1 TK-27a TK-286 TK-30a Tk-32 Tk-34 TK-59
Teopesuieckan BbicoTE, M 34.63 31.98 3474 46.76 50.83 67.9 71.74 107.67 105.98 97.38 92.98
TonHbIiA Hanop B o6p. Tp-ae, M 99.6 100 100.4 103.7 105.3 112.9 147 116.1 117.8 19.7 1249
Pacnonaraembiii Hanop, M 50 48813 47844 41161 37.882 47.731 44121 4137 37.786 33.893 23.062
[Onua yuacTka, M 65 219 3284 150.2 36.9 148.5 106.2 67.1 788 1487 118.1
[MaMeTp yuacTka, M 0.802 0.802 0.802 0.802 0.802 0614 0814 0614 0513 0513 0513
E‘"Ep“ HONePRBNOLTTRAS:: | g 0.15 0.826 0.358 0.088 0.722 0.481 0.212 0.569 1.073 0.229
Hlatepu Hartopa DR TBA9: | oiq7 0.057 0.806 0.35 0.086 0.706 047 0.206 0526 0.992 0.211
S;‘C"Wm’ BOALIB NOA-TRAS: | 5554 2.55 154 1.499 1.499 1.813 1.748 1.457 1.954 1.954 1.008
ﬁ;‘c"p"c“’ BORR! B OBP. TR-AE, g 573 -1.569 -1.521 -1.482 -1.482 1792 1.728 -1.439 -1.891 -1.891 0972
YiensHule nutelikie naTepH B | g op 6238 2288 2.169 2168 4.424 4116 2865 6.561 6.56 1.763
nop. Tp-oe, MM/m
Jacibitle BUHEAHLIEMOTEPM B, | 5 557 2.374 2232 212 2121 4321 4.021 2795 6.067 6.068 1.62
obp. Tp-ge, Mm/m
Pacxoa B noa. Tp-ge, T 4501.65 4493.8 2714.35 2642.21 2641.36 1869.35 1802.74 1502.36 1361.53 1361.4 702.24
Pacxop B 06p. Tp-ae, T/ 2772565 -2765.12 -2680.33 -2611.89 2612.74 -1847.4 -1781.74 -1483.75 -1344.34 -1344.48 -691.16

Pucynok 3.29 CymecTBYIOIIUH rHAPABINYECKHI Pe:KUM Tel10BbIX ceTeil 0T FO:KHOM KOTeJIbHOM
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Haumerosakwe ysna KoTenban « Ha YT 75 K-1 TK-201a TK-240 TK-2446 UTM 207xa. TK-301a TK-310 TK-308 yn. Yiwarosa, 712
leoneanveckan BbICOTa, M 60.25 60.51 60.58 574 57.36 56.09 48.51 4158 45 45.48 4662 4707
Monkeiid Hanop B o6p. Tp-ae, v 88.3 904 90.4 921 938 939 95.1 95.2 95.3 95.3 854 95.5 958
Pacnonaraemsii Hanop. M 70 84618 64.619 27628 23548 23.266 20.181 19.886 19.758 19.722 19.354 19.202 18.29
Anva yvacTxa, m 227 05 57 72 12 18 153 19 14 15 20 66
AvaMeTp yuacTKa, 0.207 0.309 0412 0.412 0412 0412 0.359 0.359 0309 0.259 015 0.1
z"“’““ Hanopa s AoR-TPAS:  3qg3 0.001 0.08 0.417 0.004 0.39 0.008 0.011 0.017 0.001 0.016 0.084
3”39“ HANOPE'S/GOP-TERE!  SiiEd 0.001 0.055 0285 0.003 0.254 0.006 0.007 0012 0.001 0.01 0.053
Sr;“m“‘ BOmKIBMOA. TR-AS. 4364 0612 146 1.459 1.112 1.108 0.429 0411 0555 042 0284 0274
3,":“""““ RORBIBOPR.TRA%:: 109y -0.509 1,213 1213 -0.902 -0.899 0352 -0.338 0.456 -0.339 -0.227 -0.218
YaensHsIe NVHERHbIE NOTepY B
L eie b 999 1.241 4833 4.831 2818 2799 0512 0471 1,022 074 0684 1,059
Yereiae sl votepin. ¢ g 0.852 3.302 3.304 184 1826 0.344 0.316 0686 0479 0438 0671
o6p. Tp-ae, MM/M
Pacxon B noa. Tp-ae, T 15477 154.75 656.02 655.89 499.86 498.11 146.42 14025 140.22 7467 16.94 7.27
Pacxon & 06p. Tp-ae, T 13124 -131.26 -556.09 -556.22 -413.87 41235 12264 -17.53 -117.56 61.37 13.82 -5.89

Pucynok 3.30 CymiecTBYOIIU THAPABINYECKHA PeKUM TEIVIOBBIX ceTel 0T KoTelbHoil «CeBepHas
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Pacxoq B 00p. Tp-ae, T/

Pucynok 3.31 CynecTByOIIUil THAPABIUYECKIH PeKUM TEILIOBBIX ceTel 0T KoTeabHOoil «PocTay
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HaumeHoBaHue yana KotensHas TL| "Pocnsakoso-1" Y38 TK41 TK45 3enenan 7
Meoneanyeckan BbicoTa, M 9.3 9.3 9.3 93 93
Monwblid Hanop B 06p. Tp-ge, M 59.3 62.4 63.2 63.4 63.9
Pacnonaraemblit Hanop, M 20 13.616 11.927 11.507 10.53
[OnuHa ydacTka, M 16 2 39 40
OuameTp yyacTka, M 0.412 0.259 0.259 0.15
L“’Tep“ HAMOPEBNOA. TRAS. | 10,069 0.006 0.087 0.194
Lt il 0.006 0.082 0.184
ﬁ,":p"“b BOHDLETORSTIRAR. | 4 55g 0.804 0.674 0.705
SiePoctbbomn BORRRAS | e -0.785 -0.658 -0.69
YaenbHble NiHERHbIE NOTepu B 3587 2649 1.869 4.05
nog. Tp-ge, MM/M
YaenbeHble NiHeiHbIE NoTepu B 3375 2496 1763 3.826
oOp. Tp-ae, MM/M
Pacxop B nog. Tp-ae, T4 564.47 142.77 119.64 42.02
Pacxopg B o6p. Tp-ae, T/4 -562.22 -142.3 -119.29 -41.93

Pucynok 3.32 CyniecTByOIIU THAPABINYECKHH PeKUM TeII0BbIX ceTel 0T koTeabHoil TIL "PocasikoBo-1"
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HavmeHoBanwe yana UTN KotensHaa «Abpam-Mbic» T/n 2261 YT 29 T/n 467 T/n 468 T/n 469 T/n 1588 nep. OXoTHUYWA, 25
leopeswdeckas BbicoTa, M 4317 43.43 58.14 56.74 55.26 53.67 52.26 51.98
Monxelit Hanop B o6p. Tp-ge, M 82.3 82.3 825 825 825 825 825 825
Pacnonaraembilii Hanop, M 15 14.883 14.64 14.625 14,574 14.551 14.546 14.52
[OnuHa yyacTka, M 12.2 196.9 123 65.2 62 55.7 1.2
[OwameTp yyacTka, M 0.207 0.207 0.207 0.207 0.207 0.207 0.1
u‘mp"' HENpABN0A-TRRE. 006 0.126 0.008 0.026 0.012 0.003 0.015
D‘”ep” Hanopa 8 00p. TP-B€. (057 0.118 0.007 0.025 0.011 0.003 0.014
Sj"c°p°°“’ BOAI B NOA. TR-A%  pa73 0.307 0307 0.242 0.163 0.082 0.353
CHOpOCT-BOB B OO TR giasi 03 03 -0.236 0159 -0.081 -0.345
YAenkHsle NUHeAHbIE NOTepU B
NOR, Tp-Ae, MM/M 4123 0.531 0.531 0.334 0.156 0.043 1.73
YaensHsie NuHelHbIe novepu B
06p. TP, MMIM 3.877 0.5 05 0.315 0.147 0.041 1.634
Pacxoa B nod. Tp-ge. T/ 88.01 34.85 34.84 27.44 18.48 9.36 9.35
Pacxoa 8 06p. Tp-ae, T4 -98.57 -34.7 -34.72 -27.34 -18.42 -9.32 -9.33

Pucynok 3.33 CymecTByOmuii ruipaBiuyecKui pesKuM TeIJIOBBIX ceTell 0T KOTeJbHOH «AOpam MbIc)»
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HaumeHoBaHue yana KoTenebHas "PocnskoBo-KxHoe" TK3 TK 4 Yaen2 TKS MonoaexHasa 10
leopesnyeckas BbicoTa, M 28 28 28 28 28 28
MonHbii Hanop B 06p. Tp-Ae, M 58 58.1 58.1 58.1 58.1 58.1
Pacnonaraemslii Hanop, M 20 19.851 19.787 19.758 19.728 19.69
[nuHa y4acTka, M 61.4 494 41 149.6 23
[uameTp y4yacTka, M 0.259 0.207 0.207 0.15 0.1
;"’TEP“ Hanopa BTIOATR-A8: | o056 0.033 0.015 0.015 0.018
ume"” Hanopa B o0p. TP-A€. g p53 0.031 0.014 0.015 0.017
3,"C°p°°“’ BOABLENAN-TIROSY || higos 0.313 0.232 0.096 0.216
SRR SRR | i -0.306 0226 0.094 0.211
VieTsHG NI B INSPIE. | f sih 0.551 0.308 0.086 0.668
nog. Tp-ae, MM/m
YOeneHble NUHEiHbIE NOTEPU B ) 747 052 0.291 0.081 0.631
o6p. Tp-ae, MM/M
Pacxog B nog. Tp-ae, M 75.63 355 26.29 513 5.72
Pacxoa B 06p. Tp-ae, T -75.43 -354 -26.22 5.7 -5.71

Pucynok 3.34 CyniecTByOIIUIl THAPABIUYECKUH PeKUM TelI0BbIX ceTeil oT koTeabHoil TI «PocasikoBo FOxkHoe»
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