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ONIPEAEJIEHN A

B HaCTOSIH_ICI‘/'I TJIaBC NMPUMCHAKOTCA CICAYHOHNIMEC TCPMUHBI C COOTBCTCTBYIOIIUMU

OTPEICTCHUSIMMU:
TepmuHb! Onpenenenus
TemnocHabxenue Obecneyenue noTpeduTeneii TEII0BOI YHEPTUHN TEIUIOBON dHEPTHEH,

TEIUIOHOCUTEJIEM, B TOM YHUCJIC NTOAACPKAHUEC MOITHOCTHU

CucTema TeIIocHa 0KeHHs

COBOKYITHOCTh HUCTOYHHMKOB TEIUIOBOI DHEPTHM M TEIUIONOTPEOIAIONIMX YCTaHOBOK,

TCXHOJIOTHYCCKN COCAUMHCHHBIX TCIIJIOBBIMU CCTAMU

HcToyHUK TemnoBou
JSHEPTHHI

VYeTpoiicTBo, pegHa3Ha Y€HHOE s IPOM3BOICTBA TEIUIOBON SHEPTUH

TemnmoBas ceThb

COBOKYITHOCTb YCTPOWCTB (BKIIOYAas LEHTPalIbHBIC TEIUIOBbIE ITyHKTHI, HACOCHBIC
CTaHLUM), NIpeJHa3HAYEHHBIX A Nepefaud TeIIOBOW IHEpPIruH, TEIMIOHOCHTENS OT

HCTOYHHUKOB TETIOBOM OHEPIruu 10 TCHJ’IOHOTpe6J’IH}0LLII/IX YCTaHOBOK

TemnoBas MOIIHOCTG (aee
- MOIIIHOCTb)

KonudecTBo TennoBoil sHEPTUH, KOTOPOE MOKET OBITh MPOU3BEACHO U (UJIN) MepegaHo

110 TECIJIOBBIM CE€TAM 3a €AMHUIY BpEMCHU

TemnoBasi Harpys3Ka

KonndyecTBo TemoBoi OHEPIruu, KOTOPOC MOXKET OBITH IIPUHATO HOTpe6I/ITCHCM

TEIUIOBOM OHCPTIUH 3a CAUHUIY BpDCMCHHU

TloTpebuTens TemI0BO
JHepruu (nanee

JIumo, mpuoOperaroliee TEIUIOBYIO SHEPrHI0 (MOIIHOCTB), TEIUIOHOCHTENb JUIS

HCIIOJIB30BaHWA Ha INpHUHALJICKAIIUX €MY Ha IIpaBC COOCTBEHHOCTH HWIH HHOM

MOTPEOUTENH)
3aKOHHOM OCHOBAHHHM TEIUIOMOTPEOIAIONMX YCTAHOBKaX JinbO JJIsl OKa3aHUS
KOMMYHaJIBHBIX YCIYT B 4aCTH TOPSTYET0 BOIOCHA 0XKEHUS U OTOTICHHS
TerutonoTpebisiomast VYerpoiicTBO,  NpeAHa3HAUYEHHOE  JUIS  WMCIOJB30BAHUS  TEIUIOBOM  DHEPTHH,
yCTaHOBKA .
TEIIOHOCHUTEJIS TSI HY KT TIOTPEOUTEIISI TEIUIOBOM SHEPTHH
TerutocHabxaromas OpraHu3aws, 0CyIECTBISIIONIAS IPOIaXKy MOTPEOUTENAM 1 (HIIH) TeIII0CHa 0K FOIM
opraHu3a ust

OpraHU3AIMAM IPOM3BEICHHBIX MU IPHOOPETEHHBIX TEIUIOBOH 3HEPTHH (MOIIHOCTH),
TEIUIOHOCHUTENS MW BIAJCION@As Ha IpaBe COOCTBEHHOCTH WJIM WHOM 3aKOHHOM

OCHOBaHHHM HCTOUYHHKAMHU TEILIOBOI OHECPIruu U (I/IIII/I) TCIUIOBBIMH CCTAMH B CHCTCMC

TEINIOCHAOKEHHUsI, MOCPEACTBOM KOTOPOH  OCYIIECTBISETCS  TEIUIOCHAO0XKEHHE
norpebuTeneil  TEIIOBOM  dHeprHM  (MaHHOE  TOJOXKCHWE  IPUMEHSeTCS K
pPeryJIMPOBAHUIO  CXONHBIX  OTHONIGHMII ¢  ydYacTHeM  HHIUBHIYyaJbHBIX
IpeaIpUHUMaTeNei)

Temnoceresast opraHU3a U

OpraHm3amus, OKa3bIBAIOm@AS YCIYyTH IO Hepefade TEIUIOBOH »HEpPruH (XaHHOEe
IOJIOJKEHUE NPHUMEHSCTCS K PpEryJUPOBAHHMIO CXOJHBIX OTHOLICHMH C Y4YacTHEM

WHAWBHUYAJIBHBIX MIPEANPUHUMATETIEH)

CMmexHa st opraHHU3a us

OpraHu3anuy, BIajeIOllMe Ha TNpaBe COOCTBEHHOCTH WJIM HAa HHOM 3aKOHHOM
OCHOBaHHUHU TEXHOJIOTHYECCKU CBSI3aHHBIMU TEIJIOBBIMH CETAMH W (MJIM) UCTOYHUKAMH
TEIJIOBOM »HepruM B cucTeMe TemiocHaOxeHus. [lox cMmexHOW opraHu3anuen
MOHUMAETCSl TAaKXKe WHAMBUAYaJbHBIM NpeINnpuUHUMATENb, BIAaJICIOIMI Ha MpaBe
COOCTBEHHOCTH MJIM Ha HHOM 3aKOHHOM OCHOBAaHHMHM TEXHOJOTHYECKH CBsI3aHHBIMHU

TCIIJIOBBIMU CECTAMU U (I/IJ'II/I) WCTOYHHKAaMH TETLIOBOM OHCPIruu

30Ha JeHCTBHS CHCTEMBI
TEII0CHA OKEH S

TeppUTOpUSI TOPOACKOTO OKPYTa HJIM €€ YacTh, TPAHUIBI KOTOPOH yCTaHARIUBAIOTCA

mo Hawubosee YAaJICHHBIM TOYKaM HOAKIHOYCHUA HOTpC6PITeJ'Ieﬁ K TCILIOBBIM CCTAM,




TepMunb!

OnpeneneHust

BXOJSIIUM B CUCTEMY TEIUIOCHA O)KeHUs

30Ha JeHCTBHUS HCTOYHUKA
TEIJIOBOM DHEPTUHU

TeppuTOpust TOPOACKOTO OKPyIa WIM €€ 9acTh, TPAHHUIBI KOTOPOH yCTaHAaRIMBAIOTCSA

3a KPbITbIMU CEKIUOHUP YO IINMHU 3a JIBHKKa MU TEIIOBOM CCTH CHUCTEMBI

TEIUIOCHA OKEeHUS

YcTaHOBIEHHA I MOIITHOCTh
HCTOYHHUKA TEIJIOBOM
SHEPTUHU

CyMMa HOMHHAJIbHBIX TEIUIOBBIX MOIIHOCTEH BCEro IOPUHATOIO IIO aKTy BBOJa B
SKCILUTyaTaliuio 060py}_'l0BaHI/I$[, NpeaHa3HAaYCHHOTO I OTITyCKa TEIJIOBOM OHCPIrun

HOTp€6I/ITCJ'I$[M Ha COOCTBEHHBIC H X03HCTBEHHBIE HYXIbI

Pacnonaraemas MOIIHOCTB
UCTOYHHKA TEIUIOBOM
SHEPTHU

BenuunHa, paBHas YCTAaHOBIEHHONM MOIIHOCTH MCTOYHMKA TEIJIOBOM DJHEPTHM 3a
BBIYETOM O0BEMOB MOIIHOCTH, HE PEAIHM3yEeMOW IO TEXHUYECKUM INPHIHHAM, B TOM
qyCciIe 10 NPWYMHE CHIDKCHMS TEIUIOBOM MOIIHOCTH OOOPYNOBAHHMSA B pe3ylbTaTe
SKCIUTyaTallid Ha TPOIVICHHOM TEXHHYECKOM pecypce (CHIDKCHHE TapaMeTpoB IMapa
mepen  TypOHMHOM, IMUKOBBIX  BOJOTPEHHBIX

OTCYTCTBUEC PECUUPKYIAOUNA B

KOTJIoaTperaTax H ip.)

MOH_IHOCTB HCTOYHHKaA
TCINIOBOM OHCPIrUu HETTO

Benuumna, paBHast pacronaraeMoil MOIIHOCTH HCTOYHHKA TEIDIOBOM SHEpPrUHM 3a

BBIYCTOM TEIUIOBOM HAarpys3Kd Ha COOCTBEHHBIE U XO3SIIICTBEHHBIE HYXKIbI

KombunupoBaHHa s

BBIPa00TKa IIEKTPUIECKOHN 1

TEIJI0BOM AHEPTUU

Pexum pa6OTLI TeHIIOZ)J'IeKTpOCTaHIIHﬁ, IIpu KOTOPOM IIPOU3BOACTBO BHGKTqueCKOﬁ
OHEPTrUU HEMOCPEACTBEHHO CBA3aHO C OJHOBPEMCHHBIM IIPOU3BOJACTBOM TCINIOBOM

SHEpPTHUU

TemmnocereBble 00BEKTEI

OOBEKTHI, BXOASIINE B COCTAB TEINIOBOH CETH M 00ECTIEYHBA IOIITHE TIepeiady TEIIOBOI
SHEPTUH OT HCTOYHHKA TEIUIOBOH DJHEPTUH [0 TEIIONMOTPEOISIONNX YCTAaHOBOK

HOTpeOuTeNeH TeIIOBOH SHEPTHH

PacueTHBIH DJIEMEHT
TEepPUTOPUATIBHOTO JIeJICHUS

Teppuropust TOpOJACKOTO OKpyIa HMIH €€ YacTh, MPUHATAS JUIS Lenel pa3paboTku
CXEMBbI TEIUIOCHA0KEHUSI B HEM3MEHSEMbIX I'PaHUIAX Ha BECh CPOK JNEHCTBHS CXEMBI

TEIUIOCHA OKEeHUS
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INEPEYEHDb [TPUHATHIX OBO3HAUYEHUI

Ne n/n | Coxpamenne IosicHenue
1 BMK brnouHo-MoyTbHAS KOTEIBHAS
2 BITY BoponoaroroBuTenbHas ycTaHOBKA
3 I'BC Topsiuee BojocHA OkeHNE
4 ETO Enunas TemiocHa0xaonas opraHu3a nus
5 3ATO 3aKphITOE TEPPUTOPHATBHOE 00pa30BaHHe
6 4181 WNuBecTUMOHHAS TpOTrpaMMa
7 UTII WunuBuayanbHBINA TEITOBOM My HKT
8 MK, KM MyHununanabHas KOTeJIbHa s
9 MVII MyHHUIMNAaIbHOE YHUTaPHOE IPEATIPUATUE
10 HBB Heo6xoamnmMas BaoBas BIpyUuKa
11 HAC Hanorna 1o6aBineHHyI0 CTOUMOCTh
12 HH3T HecHuxa eMblil HOpMa TUBHBIH 3a11aC TOIIINBA
13 HC HacocHas cTanuus
14 HTA HopmaTtuBHas TexHUuecKa s JOKYMEHTA LU
15 HO33T HopMaTuBHBIH 3KCITyaTa HIMOHHBIH 32114 C OCHOBHOTO MJIU PE3€PBHOTO BUJOB TOIUIUBA
16 OB OToIuieHHe U BEHTUISIHS
17 OH3T OO6muit HopMa TUBHBII 32114 C TOILIMBA
18 p IIpoekTHBIE U M3BICKATEIBCKHE PaOOTHI
19 [IHC IoBbICUTENBHO-HA COCHA S CTA HIUS
20 1 PO Ilocranosnenue IlpaBurenscTBa Poccuiickoit denepauuu
21 Iy [lenononmyperan
22 CMP CTpOUTEILHO-MOHTaKHBIE pa0OTHI
23 car CucTemMa IeHTPaTN30Ba HHOTO TEIUIOCHA 0XKEeHUS
24 Ji€) TemtoBasi 3HEprus
25 XBO XUMBOJOOUYHCTKA
26 XBIT XUMBOJIOITOATOTOBKA
27 ITII IlenTpanpHbIN TEIIIOBOY ITyHKT
28 oM DJIEKTPOHHA SI MOJI€NIb CUCTEMbI TEIUIOCHAOXEeHUA T. MypMaHCK
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IJTABA 3. JIEKTPOHHAS MOJJAEJIb CUCTEMbI TEIIVIOCHABKEHM
MNOCEJIEHUA

DNeKTpOHHAasE MOJENIb CUCTeMBl TeriocHaOxeHus BbimonHeHa B [MC Zulu 8.0
(pa3zpabotuuk OO0 «Ilomutepm», CIIO).

Bce rugpaBnuueckue pacyeTbl, MPUBEICHHBbIE B JaHHOW paboTe, BBHIMOJIHEHHI B
3JIEKTPOHHOU MOJEIIN.

Jns panpHEWIIEro HCTOJIB30BAHUS DJICKTPOHHOM MOJENH, TEIUIOCHAOKAIOIIHe
OpTaHMU3alIUU JT0JKHBI ObITh 00€CIIeueHbl JTaHHOW IPOrpaMMOil.

[Taker ZuluThermo mo3BoMseT CO3AaTh PACUCTHYIO MATEMAaTUYECKYIO0 MOJICb CETH,
BBITIOJIHUTh  MAaCMOPTU3AIMI0 CETH, M HAa OCHOBE CO3J[aHHOW MOJIEIM  pelaTth
nHGOPMALIMOHHBIE 3a/1auM, 3aJauyld TOMOJIOTUYECKOTO aHaIu3a, W BBHIIOIHATH Pa3TUYHBIC
TEIJIOTUAPABINYECKUE PACUETHL

Pacuery mojmexaTr TyNmUKOBBIE M KOJBLEBBIE TEIJIOBBIE CETH, B TOM YHUCIE C
NOBBICUTEJIbHBIMM ~ HACOCHBIMM  CTAaHIMSIMHU U JPOCCEIIHPYIOLUUMHU  YCTPONCTBAMH,
paboTaromme OT OJTHOTO WIH HECKOJIbKIX UCTOYHUKOB.

[IporpamMma mnpemycMaTpuBaeT TETUIOTHIPABINYECKUN pPACUYET C MPUCOECAUHEHUEM K
CeTH WHAMBUAYANBbHBIX TeTUIOBbIX NMYHKTOB (MTII) m 1meHTpanbHBIX TEMJIOBBIX MYyHKTOB
(LITII) mo HecKONbKUM MAECSITKAM CXEMHBIX PEIICHHN, MPUMEHAEMBIX Ha TEPPUTOPHUH
Poccun.

Pacuer cuctem TemIoCHA0XEHUSI MOXET MPOU3BOJAMTHCA C YUYETOM YyTEeUeK U3
TEIUIOBOM CETH M CUCTEM TEIUIOTIOTPEOICHHUS, a TAKXKE TEIIOBBIX MOTEPh B TpyOOMpoBOIax
TEIUIOBOU CETH.

PacueTr TemioBBIX MOTEpH BeAeTCS MO0 MO HOPMATHBHBIM MOTEpsM, JTUOO IO
(baKTH4EeCKOMY COCTOSTHUIO U30JISIIUH.

Pacaetst ZuluThermo wmoryr paboTaTh Kak B TECHOW WHTErpalud C
reouHpopmMalMoHHON cucteMoir (B Buae moayis pacumupenus ['MC), tak u B Buje
OTNIENIbHOW OMOIMOTEKH KOMIIOHEHTOB, KOTOPBIE TMO3BOJISIIOT BBINOJIHATH pPacueThl U3
IIPUII0KEHUM NT0JIb30BATEIIEH.

CocraB 3anau:

- IlocTtpoeHune pacueTHOM MOJEIHN TEIUIOBOU CETH

- [MacmopTtuzamusi 0ObEKTOB CETH

- HanmagouHblil pacyeT TEIJIOBOM CETH

- IloBepouYHBII pacyeT TEIJIOBOM CETH
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- KoHCTpyKTOpCKHI pacueT TeIIOBOM CETH

- Pacuer TpebyemMoii TeMnepaTypbl Ha HCTOYHUKE
- Kommyranuonnble 3a1auun

- IloctpoeHue nbe30MeTpUUECKOTO rpaduka

- Pacuer HOPMAaTHBHBIX IIOTEPH TCIIJIA Y€PEC3 U30JIAINIO

3.1 TI'paduyeckoe mnpeacTaBjieHHe O0bEKTOB CHCTEMbI TEIJIOCHAOKEHUS €
NMPUBSA3KOH K TOmorpaguyeckoii ocHoe MypMaHCKa M ¢ MOJHBIM TOMOJOTHYeCKHUM
ONHUCAHMEM CBA3HOCTH 00 bEKTOB

TeruoByto ceTh MOXXHO HM300pakaTh Ha KapTe, C MPUBS3KOH K MECTHOCTH (IO
KOOpAUHATAM, C PUBSI3KON K OKPYKAIOUUM 00BEKTaM), UTO MO3BOJIUT B JalbHEHIIEM HeE

TOJIBKO IMPOBOJHTH TEIUIOTHIPABINYECKAE PACUEThl, HO W pEIIaTh APYIHE€ WHKECHEPHBIC

3aJ1a4u, 3Has TOYHOE MECTOHAXO0XKIEHHUE TeIUTOBRIX ceTeil. [Ipumep nzoOpaxeHus TeII0BO

CCTHU Ha KapTe C HpHBSISKOﬁ K MCCTHOCTH IIOKa3aH Ha PUCYHKC HUXKC.

] 7 2@\ o \/(’\//\ \Aes7k074
Se
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o o Mt

*;

QEX} N > b5 ADHUHUHAR
8 X, ) s

\ Hided \ ‘,
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Pucynok 3.1 M3o0pakeHHe TEIUIOBOM CeTH Ha KapTe ¢ MPUBA3KOH K MECTHOCTH
Zulu moxeT paboTaTh KaKk B JOKaJbHON CUCTEME KOOPAMHAT (IUIaH-CXeMa), TAK U B

OJIHOM U3 reorpaduyecKux mpoeKIH.
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Cuctema nmonnepxuBaet 6osee 180 matymos, B Tom umcie [13-90, CK-42, CK-95
no 'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD83, EUREF 89.

Crncok MOAACPIKUBACMBIX TaTyMOB 6y11€T pacmupATbCA.

CucrteMa mpennaraeT HabOp MpeaonpeAeIeHHbIX CUCTeM KoopauHat. Kpome Toro,
MOJIb30BATEb MOXKET 3a/1aTh CBOK) CUCTEMY KOOPJAUHAT C MHIUBUAYAIbHBIMU NIApAMETPAMU
JUISL TIOIIEPKUBAEMBIX CUCTEMOM MPOEKIUN. B "acTHOCTH, 3Ta BO3MOKHOCTH IO3BOJIUT,
MpU M3BECTHBIX MapaMeTpax (KIruyax Mepexoja), MPUBA3bIBATh JTaHHBIC, XPAHSIIUECS B

MECTHOM CHCTEME KOOPAMHAT, K OJHOM U3 TI100aJIbHBIX CUCTEM KOOPUHAT.

JlaHHble, XpaHAIIMECs B pPa3HBIX CHUCTEMax KOOPJAMHAT, MOXHO OTOOpa)aTh Ha
OJIHOM KapTe, B 0HOHM u3 mpoekuuil. [Ipu 3ToM mepecueT koopauHAT (€ciu OH TpebyeTcs)
M3 OJHOTO JaTyMmMa B JAPYrOM M M3 OJHOM MNPOEKIUMU B JAPYTYI0 MNPOU3BOAUTCS INPHU

OTOOPaXXEHHUHU «HA JIETY».
JlaHHBIE MOYKHO TIEPETPOCIUPOBATH 3 OJTHON CUCTEMBI KOOPAUHAT B APYTYIO.

Cnez{yeT OTMCTUTD, YTO JJICKTPOHHAA MOACIIb, IPCAOCTABJICHHAA 3aKa3YNKOM, ObL1a

BBIIIOJIHEHA B cucTeMe koopaunat WGS 84.
3.2 Tlacmopru3anusi 00beKTOB CHCTEMbI TEMJIOCHAOKEHUA

[Ipu pabote B reonHpOpMaAIMOHHON CUCTEME CETh JIOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSI C TMOMOIIBIO MBIIKH WX TO KoopauHatam. [Ipu s3ToM cpasy ¢opmupyetcs
pacuyetHass Mmogenb. l[locine rpaduueckoro u3zo00pakxeHWs CUCTEMBI TETUIOCHAOXKEHUS,
HE0OX0UMO 3a/aTh pacyeTHbIE MapaMeTpbl OOBEKTOB W BBIIOJIHUTH COOTBETCTBYIOIIHE

pacuerTsl

TeruoBasi ceTh BKIIOYAeT B c€O0s CIEAyIONMIME OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acToK (TpyOOompoBOIbl), MOTPEOUTETb U Y3JbI: IIeHTpadbHble TeroBble MyHKTHI (L[TII),

HAaCOCHBIE, 3aIIOPHYIO U PETYJIHPYIONIYI0 apMaTypy, KaMepbl U APyTHE DITCMEHTHI.
HcTounuk

Hcmounuk — 3T0 CUMBOJIBHBIA OOBEKT TEIUIOBOM CETH, MOJEIHUPYIOIIUNA PEXUM
pabotel koTenpHOW winu TOIl. B maTemaTmdeckol MOAEIM HMCTOYHHUK MPEICTABISACTCS
CETEBbIM HACOCOM, CO3JIalOIIMM paclojiaraéMblii HAmop, M MOJAMNUTOYHBIM HACOCOM,
OTIPEICIIAIONTUM HATop B 0OpaTHOM TPyOOMpoBoOJae. YCI0OBHOE 0003HAUYCHUE MCTOYHHKA B
3aBUCUMOCTH OT peXuMa paboThl MpeacTaBlieHO Ha pucyHke. [Ipu paboTe HECKOJIBKHUX
HMCTOYHUKOB Ha OJHY CE€Th, OJIMH U3 HUX MOJKET BBICTYIIaTh B KAUE€CTBE MMKOBOW KOTEIILHOM.
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L BEMKIYEH
‘ OTKHIYEH

PucyHnok 3.2 YcaoBHoe u300pakeHne HCTOYHHUKA

YyacTok
Yuacmok — 310 NTUHENHBIA 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  JauaMeTp TpyOOoIpoBO/a;
—  TUI IPOKIAJKHU;
—  BUJ U30JALUY;
—  pacxoj TeIJIOHOCUTENS.

I[BYXTPY6H3,$I TCIJ1I0Basd CCThb H306pa>{<aeTc51 B OJHY JIMHUIO W MOXCT, B
3aBUCHUMOCTH OT JXKCJIAaHHA II0JIB30BaATCIsA, COOTBCTCTBOBATH HWJIM HE COOTBCTCTBOBATDH

ctaHmapTHOMY m300paxkenuto cetr mo ['OCT 21-605-82.

Kax m11000# OOBEKT ceTH, YYaCTOK MMEET pas3Hble PEeXUMbl PabOThl, HapUMeED,
«OTKJIIOYEH TMOJAIONMUA» WIH «OTKIIYEeH OOpaTHBI», CM. PHCYHOK «PeXuMBbI
M300paKECHHs y4aCTKa» . DTH PEKUMBI TTO3BOJISIOT CMOJAEIUPOBATH MHOTOTPYOHBIE CXEMBI

TEIUIOBBLIX CETEM.

Pexm 1 - BrnioueHw! oba Tp-aa T - T
Pexum 2 . Beiknwouersl oba Tp-ga T T
Pexum 3 OTxntouex oBpaTHsIil Tp-4 T T
Pexwm 4 : OTkntoyeH nogawwui Tp-a T - T
Mone3oBarensckoe n3obpaxeHne cetn W3obpaxenue cetn no FOCTY 21-605-82

Pucynok 3.3 M3o0pakeHHe HECKOJIbKHMX COCTOSSHMII YYaCTKOB, 3aJaBaeMbIX pPa3HbIMHU

pexRUMaMu

V3en

V3en — 3TO CUMBONBHBIM OOBEKT TEIUIOBOW ceTH. B TermoBoil cetu y3namu

SBIISIFOTCSI  BCE OOBEKTHI CCTHU, KpOMC HCTOYHHKA, HOTpe6I/ITeJ'I$I N YYaCTKOB. B
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MaTeMaTUYEeCKOM MOJIeJIN BHYTpeHHEE NpeicTaBlieHHe OOBEKTOB (KpOMe HCTOYHHKA,
notpebutensa, mnepembrukd, LTIl u perynstopoB) wmoaenupyercs [IBYyMs Yy3JaMu,

YCTAHOBJICHHBIMH Ha TIOJIal0IIeM U 00paTHOM TPyOOTIPOBOIaX.

VYciioBHOE 0003HAUEHHUE Y3JIOBBIX OOBEKTOB B 3aBUCHUMOCTH OT peXHMa pabOTh

Ipe/ICTaBlIeHbl HA pUCYHKE 3.4.

Tennosad KaMepsa

@® pazseTBneHue

b- cMeHa ouameTpa

Pucynok 3.4 YciaoBHoe n3o0paskenue y3J0BbIX 00bEeKTOB

HpOCTBIM Y3JIOM B MOJCJIN CUHUTACTCA JII000H y3¢J1, YbU CBOMCTBA CIICLIMAJIBHO HE
OT'OBOPCHEI. HpOCTOI)'I y3€JI CIAYKUT TOJBKO OJIsA COCIUHCHUA YUACTKOB. Takumu y3J1aMHU 0714
MOACIN ABJIAIOTCA TCINIOBBIC KaMCpPbl, OTBCTBJIICHHA, CMCHBI JHAMCTPOB, CMCHa THIIA

MMPOKIaAKU UIH THUIIA U30JIAIUN U T. 1.
HeHTpaJILHLIe TCIINIOBBIC ITYHKTBI

Llenmpanonoiti  mennogou nyukm (L{TII) — »3TO0 y3en JOMNOJHUTEIHHOTO
peryiupoBaHMsi W paclpejesieHuss TeruioBOM sHeprud. Hanuuwme Takoro yi3na
NOApPa3yMEBAET, YTO 3a HHUM HAXOAUTCA TYNUKOBas CE€Th, C WHAUBUAYAJIbHBIMH
notpeburensamu. B LTIl MoxkeT BXOIUTh TOJIBKO OJUH YYaCTOK M TOJBKO OJUH Y4aCTOK
MOJKET BbIXOAUTH. IIpuyeM BXoAsSmMN y4YaCTOK HAET CO CTOPOHBI MAarucTpaiv, a
BBIXOJISIIIUN YYaCTOK BEAET K KOHEUHBIM moTpeoutensiMm. Bayrtpennss koaupoBka L[[TII
3aBHUCHT OT €T0 CXEMBbI MPUCOCIUHEHUS K TEIJIOBOW CETH. DTO MOXKET OBITh TPyINIOBOM
3JeBaTOp, TPYIIIOBOM HACOC CMEIIEHUS, HE3aBHCUMOE TMOJKIIOYEHUE TPYIIbI
notpebOureneir, Ooinepst Ha I'BC u T.n. Ha pgaHHBIT MOMEHT B pacHOpsKEHHH

noJjb3oBatess 28 cxem npucoenuHenust LTI
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Pucynok 3.5 H3o6paxenune L{TII

BcrniomoraTtenbHbIN y4yacToK

Bcnomocamenvubiii yuacmox — yKa3blBaeT HAYalo TPYOOMPOBOAOB TOPSYETO
BOJIOCHAOXEHUS TpH 4YeThIpexTpyOHoU TermmoBoi cetu mocie LTI Oto HebGombmoit
Y4acCTOK 3aKaHYMBAETCS MPOCTHIM Y3JIOM, K KOTOPOMY IMOJAKIIOYAETCS TPyOONIpOBOI
ropsyero BOJOCHAOXeHUs, KaK Moka3aHo Ha pucyHke «lloaxntouenue TpybonpoBoaa

I'BC».

BcnomorartenbHbIN
y4acTtok ana UTN

/
uTn — “o

Pucynok 3.6 Iloakiarodyenune Tpydonposoga I'BC

[ToTpeOurenp

llompebumens — 3TO KOHEUYHBIH OOBEKT YUYacTKa, B KOTOPBIA BXOJUT OJUH
MOJIAI0IIMK U BBIXOJUT OJUH 0OpaTHbIM TpyOomnpoBos TeruoBoii cetu. [loa nmotpedurenem

IMOHUMAaeTCs a00HECHTCKUI BBOJ B 3JaHHUC.

YcnoBHoe o0Oo3HaueHHe NOTpeOUTEsT B 3aBUCUMOCTH OT pexXuMa paboOThI

IIPEJICTABICHO HA PUCYHKE HHKE.
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. BEMOYEH
. OTHENKYEeH

Pucynok 3.7 Ycj0BHoe u300pakeHue norpedouTess

[loTpeOutenp TEMIOBOM SHEPIHM XapaKTepHU3yeTCs pacyeTHbIMU HArpy3KamMu Ha
CHUCTEMY OTOIUICHUS, CHUCTEMY BEHTWISIMU M CHUCTEMY TOpSYEro BOJOCHAOXKEHHS U
pacyeTHBIMU TEMIIEpaTypaMH Ha BXOJE, BBIXOJ€ OTPEOUTENSI, U paCUETHON TeMmepaTypoi

BHYTPEHHETO BO3AyXa.

B ogHONMMHEWHOM TpeACTaBICHUN MO TPEOUTENIb — 3TO y3IOBOM AIEMEHT, KOTOPBIN

MOET OBITh CBS3aH TOJBKO C OJHUM YYaCTKOM.

BHyTpeHHssT KOIMpOBKa MOTPEOUTENsI CYIIECTBEHHO 3aBUCUT OT €ro CXEMBbI
MPUCOEAUHEHUS K TEIUIoBOM ceTu. CXeMbl MOTYT OBITh 3JIEBATOPHBIE, C HACOCHBIM
CMEIIICHHEM, C HE3aBUCHUMBIM MPUCOCAMHEHHEM, C OTKPBITHIM HWJIH 3aKpBITBIM OTOOpPOM
BoJibl Ha I'BC, ¢ perynstopamu temneparypsbl, OTOIUIEHUS, pacxoja U T.a4. Ha naHHBbIA

MOMEHT B PacHOPsIKCHHUH MMOJIb30BaTe s 31 cXema MprucoeAMHEHUS TTOTPEOUTEICH.

Ecau B 3maHMM HECKOJIBKO Y3J0B BBOJA, TO OOBEKTOM «IOTPEOUTENH» MOKHO
OTMHMCaTh KXl BBOJ. B TOke BpeMs Kak OJUH MOTPEOUTEIb MOXKHO OIUCATH IICJIBINA
KBapTaJl WJIU 3aBOJI, 3a]1aB JIJIsI TAKOTO MOTpeOuTeNss 0000IIeHHBIC TeINIOBBIC HATPY3KH.

OO6001IeHHbI TOTPEOUTENH

Obobwennvii.  nompebumenp — CHMBOJBHBIH  OOBEKT  TEIUIOBOM  CETH,
XapaKTePHU3YIOMUHCA MOTPeOIIeMBbIM PacXoJOM CETEBOM BOJBI WM  3aJJaHHBIM
COnpoTHBICHHEM. TakuM MOTpEeOUTEIeM MOKHO MOJIEIUPOBaTh, HAIpPHUMEp, OOIIYIO

HATrpy3Ky KBaprajia.

YcnoBHoe o0Oo3HaueHHE 00O0OIICHHOTO MOTPEOUTENsT B 3aBUCHUMOCTH OT PEKHUMa

paboTHI IPEACTABICHO HA PUCYHKE HUXKE.

BKITHOYeH
OTKNHO4YeH

Pucynok 3.8 M3o0paxeHue 000011eHHOT0 NOTPeOUTEIS
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Takoit o00BEKT yJOOHO WCMOJB30BATh, KOTJAa BO3HUKAET HEOOXOJUMOCTD
paccuuTaTh THIPABIHMKY CeTH 0e3 MH(OpMAIMM O TEIUIOBBIX HATPy3Kax M KOHKPETHBIX
CXeMax NpPHUCOEIUHEHUs TMOTpeOuTeneil k TerioBoil cetun. Hampumep, mpu pacuete
MarucTpaiabHBIX ceTel MHPOPMAIMU O KBAPTAJIbHBIX CETSIX MOXKET HEe OBITh, a JJISI OICHKHU
MOTEPh HAIOpa B MAaruCTpalsx JOCTATOYHO 3aaaTh OOOOIIEHHBIE PacXoJbl B TOYKAX

IIPUCOEINHEHNS KBAPTAJIOB K MATHCTPAIBHON CETH.

B onHonuwHe#HOM W300pakeHWM HE TpeOyeTcs MOAKIIYaTh 000OIICHHBIN
noTpeOHuTE b Ha OTACIHFHOM OTBOISIIEM YUaCTKe, KaK B CIydae MpocToro motpedoutess. To
€CTh B 3TOT y3€J MOJKET BXOJHTh W/WMIU BBIXOJIUTH JTI000€ KOJIUYECTBO YYACTKOB. IJTO

IIO3BOJIACT 6BICTpO u YI[O6HO, C MUHUMAJIBHBIM KOJITMYCCTBOM HMCXOJHBIX JAHHBIX.

|
S > ——o

HMCTOMHMK 06 0GLWEeHHbIe NOTpesUTENH

Pucynok 3.9 BapuanTsbl BKiIIOUYeHHE 000011eHHBIX NOTPeduTe el

3aaBHKKa

3a06usicka — 3TO CUMBOJIBHBIN OOBEKT TEIUIOBOW CETH, SABIISIOMIUIICS OTCEKAIOIINM
YCTPOUCTBOM. 3aJBIXKKa KpOME JBYX pPEXKHUMOB paboThl (OTKpbITA, 3aKpbITa), MOXKET
HaXOJUTHCS B IPOMEKYTOUYHOM COCTOSIHUHU, KOTOPOE ONPEIEISIETCS CTENIEHBIO €€ 3aKPBITHUS.

[IpomexyTOouHOE COCTOSIHHE 3aIBHXKKH JTOJIKHO OTPEACIISATCS IpU €€ pekuMe paboThIL.

| <I OTKPBITA

N 3aKpbITa

Pucynok 3.10 YcioBHoe n3o0paskenue 3aBUKKH

YcnoBHoe 0003HAaYCHHE 3aNIOPHO-PETYIUPYIOIIEro YCTPOCTBa B 3aBUCUMOCTH OT

pexuma paboThl:

3aaBIKKA B OJHOJIMHEHHOM HM300pakKe€HUM MPEJCTABIISIETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM MPEJICTABICHUN B 3aBUCHMOCTH OT 33/IaHHBIX NapaMETPOB B CEMAHTUYECKOU
0a3e JaHHBIX, MOJXET OBITh YyCTaHOBJIEHa Ha o0oux TtpyOompoBogax puc 3.10.

<<OI(HOJ'II’IH€I‘/'IHOC 1 BHYTPCHHC IIPCACTABIICHUC 3aIBUIKKIN)) .
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Pucynox 3.11 OnqHo/iMHeiiHOe W BHYTPEeHHe NPeCTaBJIeHUe 3a1BHKKHU

[Tepembruka

Ilepembiuka — 3TO CUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, MOJICTUPYIOIMIHNMA Y4aCTOK
MEXy TOJA0IINUM B 00paTHBIM TPyOOTPOBOIaAMHU.
YcnoBHoe 0003HaueHHE TIEPEMBIYKM B 3aBHCHUMOCTH OT pexuma paboTbl

MNpeACTAaBJIICHO HA PUCYHKE HUIXKE.

OTKEPEITA

3dKpPblTa

Pucynok 3.12 Y cji0BHOe npe/icTaBJ/IeHUE NePeMbIYKH
[lepeMbluka MO3BOJISIET CMOJIEIUPOBATH YYACTOK, COCAWHSIONIMNA MNOJAIONMNA U

oOpaTHbIi TpyOompoBoAbL. B 3TOT y3enm MOXKET BXOJIWUTh W/WIM BBIXOAUTH JI000€

— =%

Pucynok 3.13 Ilepembruka

KOJIN4YCCTBO Y4YaCTKOB.

Tak kak nmepeMbldKa B OJIHOJIMHEHHOM M300pakeHUU IMPEJICTaBICHA Y3JI0M, TO TS
MOJICTTUPOBAHUS COCIMHECHHUS MEXIY TOJIAIMM TPyOONpPOBOJIOM OJHOTO YyuyacTKa U

0o0paTHBIM  TPyOONPOBOJOM JPYroro yd4yacTKa OJHOTO DOJEMEHTa  «IEepPEeMBbIUKa

HeocTaTouHo. [loHamo0sTCs emie ABa yyacTka: OJUH TOJBKO MOJAIOIIUN, IPYTOU - TOJIBKO

0OpaTHBIA.
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Pucynok 3.14 CoequHenue Mexxay NMoAalIUM TPYOONPOBOJAOM OJHOI0 Y4acTKa U 00paTHbIM

TPYOONIPOBOAOM APYIOro y4acTKa

HacocuHas ctanmmsa

Hacocnas cmanyus — CAMBOJIBHBIM OOBEKT TEIJIOBOW CETH, XapaKTepHU3yroIuiics

3a1aHHBIM HAIIOPOM WJIM HAIIOPHO-PacXOJHON XapaKTepUCTUKON yCTaHOBIEHHOTO Hacoca.

Hacocnas ctannus B 0JJHOJTMHEHHOM M300paKCHUH MPEICTABISIETCS OTHUM y3JIOM.
B 3aBucumMocTu OT TaOIUYHBIX MapaMeTpOB 3TOTO y3Jia HACOC MOXKET ObITh YCTAHOBIICH Ha
MOJAFOIIEM WJIU 00paTHOM TpyOOTpoBOIE, MO0 Ha 000UX TPyOOMpPOBOIaX OTHOBPEMEHHO.
Jlns 3amaHuWsl HampaBieHUS JEWCTBUS Hacoca B O3TOT y3€l TOJIBKO OJWH YYacTOK

00513aTeJILHO JTOJKEH BXOJIUTh M TOJIBKO OJIMH YUaCTOK JTOJKEH BBIXOIUTh.

Ot S e i)

e e e et )

Pucynox 3.15 HacocHast cranums

Hacoc MoxHO MoaenupoBaTh ABYyMs ClIOcOOaMu: TUOO0 KakK HieaibHOE YCTPOMUCTBO,
KOTOpO€ HW3MEHSAET JaBjeHHe B TpyOOINpoBOJE€ Ha 3aJaHHYIO BEIUYHMHY, JHOO Kak
YCTPOWCTBO, paboTaroliee € Y4YeTOM peallbHOW HamoOpHO-PACXOIHON XapaKTePUCTHKH

KOHKpPETHOT'O HAacoca.

B nepBoM ciiyyae npocTo 3ajjaeTcs 3HaUeHUE HAlopa Hacoca Ha MOJAroIIeM W/ WIH
obpatHoMm TpyOompoBojae. Ecnu 3HaueHue Hamopa Ha OJHOM U3 TPYOONMPOBOJOB PaBHO
HYJIFO, TO HAacoC Ha J3TOM TpyOompoBoje OTCyTcTByeT. Ecnum 3HaueHue Hamopa
OTpPHUIATENIBHO, TO ATO O3HAYAET, YTO HAcOC pPabOTaeT HABCTPEUy BXOJMSIIEMY B HEro

y4acTKy.
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Pucynok 3.16 IIbe3omerpuyeckne rpaguku

Ha pucynke 3.16 BHAHO, KaK pa3lIMYHbIC HAIMpPABIEHUS YYaCTKOB, BXOISIIMX U
BBIXOJAIIMX M3 HACOCAa B COYETAHMMU C PA3HBIMU 3HAKAMM HAIOpa, BIUAKOT HA PE3yJbTaT

pacueta, 0TOOpa)KeHHBI! Ha MbE30METPUUECKUX I'pauKax.

Korz[a 3a1aCTCA TOJBKO 3HAYCHHUC Hallopa Ha HAaCOCC, OHO OCTACTCA HCU3MCHHBIM

HC 3aBUCHUMO OT IIPOXOAAIICTO YEPE3 HACOC pacxoaa.

Ecau monenupoBats paboTy Hacoca ¢ yyetom ero QH xapakrepucTuku, To clieayer

3a/1aTh Pacxo/abl M HAMIOPHI Ha TpaHUIaX pabodeit 30HbI Hacoca.

Hmam|
Hmin “\
\\.
Gmin s

PucyHnok 3.17 HannopHo-pacxoaHasi XapaKTePUCTHKA HAcOca

[lo 3amaHHBIM OBYM TOYKaM oOMpenesseTcss mapabojia ¢ MakKCUMyMOM Ha OCH
JABIICHUM, MO KOTOPOW pacueT U OyAEeT OmpenessiTh HAMOp Hacoca B 3aBUCHUMOCTH OT
pacxona. Cnenyer OTMETUTb, YTO XapaKTEpUCTUKA, 3aJaBaeMas TaKuM 00pa3oM, MOXKET
OTJIMYATLCSI OT PealbHOM XapaKTEPUCTUKH HAcoca, HO B mpejesiax pabdoded obmactu o0e
XapaKTePUCTUKH TMPAKTUYCCKH COBMANaroT. [[7s omucaHWs HECKOJbKUX TMapajjielbHO
paboTaImKX HACOCOB JOCTATOYHO 3aJaTh HUX KOJHUYECTBO, U pPe3yJbTUpPYIOIIas

XapaxkTepucTUKa OyJeT OnpeiesieHa PU pacueTe aBTOMaTHYECKH.
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Tak kak Hamopsl Ha TpaHUIaX pabodeit obracTh Hacoca OEpPyTCs U3 CIIPABOYHUKA U
BCET/a MOJIOKUTENIbHBI, TO HANpaBJIE€HUE NEHUCTBUS TAaKOTO Hacoca OyleT OmpeaelsiTbCs

TOJIBKO HAIIPAaBJICHUCM BXOAAMICTO B Y3CJI YUAaCTKaA.

Jpoccenupyromue ycTpoucTsa

Hpoccenupyomue yCcTpOWCTBA B OJHOJMHEMHOM NPEICTABICHUM SBIISIOTCS
y3JaMH{, HO BO BHYTPEHHEW KOJUPOBKE — 3TO JOIMOJHUTEIbHBIE YUACTKU C MOCTOSIHHBIM
WINW TIEPEMEHHBIM COMPOTUBICHUEM. B apoccenupyronmuii y3en o00sS3aTeIbHO TOJKECH

BXOOUTH TOJIBKO OAWH YYAaCTOK, U TOJIBKO OJWH YYaCTOK M3 y3Jia JOJI’KCH BBIXOIUTh.

Ha nogawwem npySonpoboge Sreg

EH".‘LGC““Q
e

Ha oSpamdos mpyScnpofoge

= ) = O
s m Ch
P P T ™ e . ﬂ
Sreqg

Pucynok 3.18 JIpoccesnpyroniue ycrpoiicrpa

HpoccenpHas maiiba

Ilpoccenvras watiba — 3T0 CAMBOJIbHBIA OOBEKT TEIIOBOM CETH, XapaKTePHU3yEMbIi
(UKCUPOBAHHBIM COTIPOTHBIICHHEM, 3aBUCAIIIMM OT JUameTpa maiiosl. J{poccenbHas maiida
UMEET JIBa pekuMa paboThl: BhIUMCIsieMas U yCTaHaBlIMBaeMas. Y CTaHaBlIMBaeMas Inaiiba
— 3TO HEperyJupyeMoe CONpOTUBIECHNE, TO BEIMYMHA TaCUMOTI0 111ai00il Hamopa 3aBUCUT

OT KBaJpaTa, NpOoXO/sIIero yepes maildy pacxona.
Briywcnaeman waiba
[ | YeTaHaBnueaeman wWaiba

Pucynox 3.19 YcinoBHoe npeacraB/ieHne maiobl

Ha pucyHke BHMIHO, KaKk MEHSIOTCS IOTEpU Ha MIaiibe, YCTaHOBIEHHOM Ha

[moJaromeM Tp}I60HpOBOI[6, IIpu YBCIIMYCHUU paCX0Ja UCpC3 HCC B JIBA pa3a.
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Pucynox 3.20 XapakTepucTHKH APOCCeJbHBIX A0

Perynstop naBnenus

Pecynamop oaeénenuss - ycTpOWCTBO € NEPEMEHHBIM CONPOTHUBIEHHEM, KOTOPOE
MO3BOJISIET TMOJAEPKUBATh 3aJlaHHOE JaBleHHe B TPyOONpoBOAE B OINpEICTCHHOM
JMana3oHe W3MEHEHUs pacxofa. PerynsTop NaBiIeHHS MOXKET YCTAHABIMBATHCS KaK Ha

MOJAFOIIEM, TAK M HA 0OpaTHOM TPyOOTIPOBOIL.
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Pucynok 3.21 Perynsitop naBieHus

Ha pucynke 3.21 moka3aHo, 4TO TpH YBEIMYECHWH B J[Ba pa3za pacxojia yepes
peryisTop, yCTaHOBICHHBIM B 00paTHOM TpyOOIIpOBOJE, AaBICHUE B PETYJIUPYEMOM y3i€

OCTAacCTCA NOCTOSAHHBIM.

BennuuHa CONpOTHBICHHS PEryjasaTOpa MOMKET HU3MEHATbCA B MHpeAeiaax oT
OECKOHEYHOCTH JO0 COMPOTHUBIECHHS MOJHOCTBIO OTKPBHITOro peryistopa. Ecim ycioBus
paboThI CETH 3aCTABISAIOT PETYJIATOP MOJHOCTHIO OTKPBITHCS, TO OH HAYMHAET padoTaTh Kak

HEPEryJIHUPYEMBIN IPOCCEITUPYIOLIUN y3€ll.
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Perynsrop pacmosiaraemoro Hanopa

Pecynamop pacnonacaemozo nanopa — 310 CUMBOJIBbHBIA OOBEKT TEIJIOBOW CETH,

MO/IIC P KUBAIOIININ 3aIaHHBIN pacrojiaraeMblii HAarop mocie ceos.

Pabora peryjisiTopa pacnojiaracMoro Hanopa aHaJIoOTUYHa pa60Te peryisaTopa
JAaBJICHUA, TOJIBKO B 3TOM CJIydYac€ PEryJsATOp CTApacTCsa ACPIKATh MOCTOSIHHOM 3a/IaHHY IO

BCIINYHUHY paciiojiaracMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatowiem TpyGonpoeoge

E pPerynaTop pacnonaraemoro Hanopa Ha oGpatHom TpyGonpoBoge

PucyHok 3.22 Y cj10BHO€e NpeIcTaABJIEHHE PEryJisiTOPOB HAMopa

Perynsatop pacxona

Pezynamop pacxoda — 310 CUMBOJIBHBIN 00BEKT TEIUIOBOU CETH, MO I/I€PKUBAIOIINN

3aaHHBIM ITOJIB30BATCJICM PACXO/ TCINIOHOCUTCIIA.

PGFYJISITOp MOXHO YCTaHABJIMBATb KaK Ha IIOAAOIICM, TaK H Ha 06paTHOM
TPY60HPOBOI[C. K pa60Te peryiiaropa pacxoaa MOXHO OTHCCTHU BCC CKa3aHHOC IIPO

pPEryasaTOpbI 1aBICHUS.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoae

ﬁ perynaTop pacxoAaa Ha obpaTHom TpyBonposoae
Pucynok 3.23 Yci10BHoOe npeacraBJieHle peryJsiTopoB pacxoaa

B cymectByromux 0a3ax ganHHbix «ZULU» mnpemycmaTpuBalOTCs CTaHIAapTHBIC

XapaKTCPUCTUKHU 110 IMMPHUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEINIOCHAOKCHHS.

CoctaB nHdopManuu MO KaXIOMY THIY OOBEKTOB HOCHUT KaK WHGOPMATHBHBIN
xapakTtep (HampuMmep: s WCTOYHUKOB - HAUMEHOBAaHHE MPEANPUATHS, HANMEHOBAaHUE
UCTOYHUKA, JJIs HoTpeOuTenel - aapec y3ia BBOJla, HAUMEHOBAaHUE y3Jla BBOJA U T.J.), TaK
U HEOOXOAUMBIN N1 GYyHKIIMOHUPOBAHUS PACUETHOW MOJIENH (HAIpUMEP: ISl UICTOYHUKOB
- reoJIe3uuecKasi OTMETKa, pacueTHasi TeMIepaTypa B MOJaroeM TpyOopoBoe, pacyeTHas

TeMIiepatypa XoJOJHOW Bojnbl). [lomHOoTa 3amosHeHUs 0a3pl NaHHBIX IO THapaMeTpam
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3aBUCHUT OT HAJIWYHA MCXOAHBIX HAaHHBIX, IIPCAO0CTABICHHDBIX 3aKa3unuKoM M OIIPOIICHHBIMHA

CY6’beKTaMI/I CHCTEMBI TEIJIOCHA0KEHHS HACECICHHOTO ITyHKTa.

HpI/I JKCJIAHWHN ITIOJIB30BATCJIA, B CYHICCTBYIOIHC 0asml JaHHBIX ITO 00BEKTAM CETH

MOKHO Z[O6aBI/ITB JOINIOJTHHUTCIIBHBIC I10JIA.

3.3 IMacmopru3anusi U ONHMCAaHMEe PACUYETHBIX €JIMHHMI TEePPHTOPUAIBLHOIO
JeJICHHUs], BKII0Yas aIMUHUCTPATUBHOE
DJIEKTpOHHAas MOJECNb I03BOIAECT HATIANIHO HA TOIMOOCHOBE CEJIBCKOTO ITOCEIEHUS
pasrpaHUYUTh W MACIHOPTU3UPOBATH EIMHHUIBI TEPPUTOPHUAIBHOIO JAEiIeHMs. TaKuMHU
rPaHULIAMU TEPPUTOPUAIIBHOTO JEIECHUS MOTYT SBIISITHCS
® KaJacTPOBBIE KBAPTAJIBI;
® TEIUIOCETEBBIC PANOHBL
® IUIAHUPOBOYHBIC PAWOHBI;

¢ AaIMHWHHCTPATHBHEIC paﬁOHBI.

CeTka palloHUpOBaHUsI, HAHECEHHAS B 3JICKTPOHHOW MOJI€JH, MMO3BOJISECT MPUBS3AThH
0a3y MaHHBIX, COCTOSIIYIO U3 CBEJCHHUM, BXOIAIINX B MACTIOPT € TUHUIIBI TEPPUTOPHATHLHOTO
JeJIeHUsl, K IUIOMaJHOMY OOBEKTY, OMNpEACsIoneMy TpaHUIbl 53TOW  EIHHUIIBL

['paduueckn, a AIMUHUCTPATUBHOE JIEJIEHUE TPOUIITIOCTPUPOBAHO HA pUCYHKe 3.24.
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YcnoBHble 0do3HaYeHUs
3oHbl dedcmBusi ucmoyHukoB

] MHduBudyansHele UCMOYHUKU MenAocHadX eHus
7] KomeneHas «Pocmax»

7] KomensHas «CebepHasn»

7] KomensHasa TL «PocnskoBo xHoe»

7] KomensHasa TU «PocnskoBo -1»

7] KomensHas Ne22

0] KomenbHas AO «MMTM»

0 KomenbHas «®ecmubansHas»

7] 0xHas komenbHas

I KomensHas Ne1 000 “TAK"

] YzoneHas komenbHas MYM «MYK»

7] Bocmo4Has komensHas
7] KomensHas «Adpam Meic»
B MupmaHckas T3L

PucyHnok 3.24 Jlesqienue Teppuropuu ropoaa MypMaHCK 10 30HAM TeILIOIIOCHAOKEeHHSA



3.4 TI'mapaBaumyeckuifi  pacyeT  TeIJIOBBIX  ceTeil  JI0OoOH  cTemeHun
3aK0JIbIIOBAHHOCTH, B TOM YHCJIe THAPABJIMYECKUI pacyeT NpH COBMECTHOH padoTte
HECKOJbKHX HCTOYHUKOB TEIJIOBOM JHEPIruM HA eJIUHYI0 TeIJIOBYIO CETh

TeroruapaBnuyeckuil pacdeT MporpaMMHO-pacueTHoro komruiekca ZuluThermo
BKJIIOYAET B c€0s MOJHBIN HA00p (YHKIMOHATBHBIX KOMIOHEHTOB U COOTBETCTBYIOIIUE UM
nHGOPMALIMOHHBIE CTPYKTYPhI 0a3bl JaHHBIX, HEOOXOAUMBIX IS THAPABINYECKOTO pacyera
Y MOJIEJIMPOBAHUS TEIJIOBBIX CETEH.

Pa3sMepHOCTh pacCcUuTBIBAEMBIX TEIUIOBBIX CETEHM, CTEIEHb MX 3aKOJIBLIOBAHHOCTH, a
TaK)Ke KOJTMYECTBO TEINIOMCTOYHUKOB, PAOOTAIONIUX HA OONIYIO CETh - HE OTPAHUYCHBI.

[locne co3maHus pacyeTHON MaTeMaTHYECKOW MoJenu ceTh U (HOPMUPOBAHUS
MacCMOPTU3AIMU KaXJ0TO 00bEKTa CETH, B MOJTYUHUBIICICS 371 KTPOHHOM MOJEIU MOCEIEHUs
MOTYT BBITOJHATHCS Pa3JIUYHbIE TEITIOTUAPABINYECKUE PACUETHI.

Pacuer cuctem TemIOCHAOXEHUSI MOXET MPOU3BOJAMUTLCSI C YYETOM YyTeUEeK U3
TEIUIOBOM CETH M CUCTEM TEIUIOTIOTPEOICHHUS, a TAKXKE TEIIOBBIX MOTEPh B TpyOOMpoBOIax
TEIUIOBOM ceTh. PacdeT TeIIoBeIX MOTEPh BEAETCS JIMOO IO HOPMATUBHBIM MOTEPSIM, JTUOO
10 (aKTUYECKOMY COCTOSTHUIO U3OJISALINU.

Pe3synbTathl pacueToB MOryT OBITh 3KcmopTupoBaHbl B MS Excel, Harmsgno
NpPEJCTaBICHbl C TOMOIIBI0 TEMaTHUYECKOM PacKpacKu U MbE30METPUYECKUX TpauKOB.
Kaptorpadguueckuii MaTepuai U cxema TEIUIOBBIX CETeH MOXKET OBITh 0dopMIIeHA B BUIE

JOKYMCHTA C UCIIOJIb30BAHUCM MAKETA IICYATH

B wnactosimee Bpemsi B coctaB pacuetoB [IPK Zulu Thermo Bxoaut 6 TumOB

TUAPABINYECKOTO pacueTa:

® HAJAaJOYHBIM paCUET;

® [I0OBEPOYHBIN PACYET;

® KOHCTPYKTOPCKHUH pacCuUer;

® pacueT TeMnepaTypHoro rpaduka;
® pacyeT HaJEKHOCTH,

® pPAaCUCT HOPMATHUBHBIX IIOTCPH TCILIA YEPEC3 U30JIALUIO.
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3.5 MoaeanpoBanue BceX BHAOB MepPeKJYEHHH, OCYUIeCTBJIseMbIX B
TeIJIOBBIX CeTAX, B TOM 4HCJe IMepPeKJIYeHU TemJI0BbIX HAIPY30K MeKIAYy
HCTOYHUKAMH TeIJIOBOW IHEPrum

[Iporpammuoe  obGecneuenne [IPK  ZuluThermo  mo3BonsieT  MPOBOIUTH
MOJICJIMPOBAHUE BCEX BHUJIOB MEPEKIIOYEHUN B «THIApPABIWYECKOW Moxaenm» ceth. CyTb
3aKIF0YaeTCsl B aBTOMAaTUYECKOM OTCJIEKHMBAHUM MPOrpaMMOM COCTOSIHHSA 3aIllOPHO -
peryiupyoiieil apMaTypbl U HAaCOCHBIX arperatoB B 0a3e JaHHBIX OMUCAHHUS TEIJIOBOM
cetu. JIrob6oe mepekIoYeHne Ha CXeMe TEIJIOBOM CEeTH BJeUeT 3a COOO0M aBTOMAaTHUYECKOE
BBHIMOJTHEHWE THUIPABIMYECKOTO pacueTa, W, TaKUM 00pa3oM, B OO0 MOMEHT BpPEMECHH
MOJb30BATENb BUAUT TOT THAPABIMYECKUN PEXKUM, KOTOPBIA COOTBETCTBYET TEKYILEMY
COCTOSIHUIO BCEW COBOKYITHOCTHU 3aIIOPHO-PETYJIMPYIOIIEH apMaTypbl U HACOCHBIX arperaTtoB
Ha CX€Me TEIUIOBOM CETH.

[lepexntoyenuss MOTyT OBITh KaK OJAWHOYHBIMM, TaK M TPYyNIOBBIMH, I JIF0OOM
BBIOpaHHOM (MIOMEYEHHOM) COBOKYITHOCTH MEPEKII0YAEMBbIX 3JIEMEHTOB.

Jnsg HacOCHBIX arperaTtoB W MX TPyl B MOJEIH JOCTYIHBI HECKOJbKO BHUIOB
MEPEKITIOYEHUM:

e BKIIOYEHUE/BLIKIIIOUEHHE;
® J[POCCENUPOBAHUE;
® U3MEHEHHE YaCTOThI BpalleHUs IPUBOJA.

3aJBIKKU TUTIA «JIPOCCEIbY, TOMUMO JIBYX KpalHUX COCTOSIHUI (OTKp bITa/3aKpbITa),
MOTYT UMETh MPOMEXYTOUHOE COCTOSIHHE «IIPUXKATay», OpeaessieMoe B IU0O0 B MPOLIEHTAX
OTKpBITUSI KJIamaHa, Ju00 B uwuciie 000poTOB ImTOKA. [Ipr 3TOM COCTOSSHUM 3aJBHXKKA
MOJIEJIUPYETCS] CBOMM THAPABIMYECKUM COMPOTUBIEHUEM, PACCUUTAHHBIM IO MACHOPTHOM
XapaKTEepUCTHUKE KJlamaHa.

[Ipu nro6oM mMEpeKIFOYEeHUH HACOCHBIX arperaToB B HACOCHOW CTAaHIMM WJIM Ha
UCTOYHMKE  aBTOMAaTHYECKHM  TIE€PECUUTHIBACTCS  CyMMapHas  pacxoJHO-HAIOpHas
XapaKTepUCTUKA BCEH COBOKYITHOCTH PabOTAIOIINX HACOCOB.

Jng peryiasTopoB J[aBIIEHUSI M pacxojia MEPeKIIOYEHUEM SIBISETCS HW3MEHEHHE
YCTaBKHU.

s motpeduresne nepekIIoUeHUEM SIBIETCS TI000€ U3 CIeAyIONnX e HCTBUI:

¢  BKIIYEHHUE/OTKIIOUYEHUE OJTHOTO WX HECKOJIBKUX BHJIOB TETNIOBOM HAIPY3KH;

L OTrpaHUYCHUC OAHOI'O MW HCCKOJBbKUX BHJIOB TEILIOBOU Harpys3Ku,
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®  U3MEHEHHWE TeMmIepaTypHoro rpaduka WIM  YIEIbHBIX  PacxXoJioB
TETUTOHOCHUTEIS TI0 BUJ]aM TEIUIOBOW HATPY3KH.

[lpenycmoTpeHa reHepanusi CHEIHAIbHBIX OTYETOB 00 OTKIIOYEHHBIXK/BKIIOUECHHBIX
a60HeHTaX N ydacCTKax TEIJIOBOU CCTHU, COCTOAHHUC KOTOPBIX HM3MCHUIOCH B PC3YJILTATC
MOCJIETHETO MPOU3BEICHHOTO €AMHUYHOTO WM TPYNIOBOTO MEPEKIIOYEHUSA. DTU OTYETHI
MOTYT COJepkaTh 00y HuHpopmanuio o0 3TuXx 00BEKTax, cojepxkairyiocs B 0asze
JTAHHBIX.

PexxuM THapaBIndecKoTro MOJEIUPOBAHUS MTO3BOJISET ONMEPATHBHO MOJTYy4aTh OTBETHI
Ha Bompockl Thna «YUto Oyner, eciu...?» DTO MaeT BO3MOKHOCTh M30€kKaTh OMIMOOYHBIX
JEUCTBUIN MPU PETYTUPOBAHUU PEKUMA U TIEPEKITIOUCHUSIX HA PEalbHOM TEIIIOBON CETH.

[logcuctema TUAPABIMYECKUX PACUETOB MO3BOJISIET MOJEIUPOBATH MPOU3BOIHHBIC
PEXKUMBI, B TOM YHUCIIe aBapUilHbIe W TMEPCIEeKTHBHBIE. [ WapaBiuyeckoe MOAETUPOBAHUE
npejmnoyiiaraeéT BHECEHHWE B MOJENIb KaKUX-TO H3MEHEHHUH C 1eNbl0 BOCIPOU3BEACHUS
PEKUMHBIX TOCIEACTBUA 3THX HM3MEHEHHUH, KOTOpble HCKaXXalOT peajbHble JTaHHEIC,
OTIMCHIBAIOIIUE IKCILTYATUPYEMYIO TEIUIOBYIO CETh B €€ TEKYIIIEM COCTOSIHHH.

[logcucteMa ruApaBIUYECKUX PACUETOB COJAEPKUT CHECIUATBHBI WHCTPYMEHTAPUil,
MO3BOJISIIOLIUIN TSI 1IeJiell MOAEIUPOBaHUS CO3/1aBaTh U aAMUHUCTPUPOBATH CTEIHATbHBIC
«MOJeNnbHbIe» 0a3bl — HAOOPHI JAHHBIX, KIIOHUPYEMBIX U3 OCHOBHOM (KOHTPOJIBHOMN) 0a3bl
JAHHBIX OTIMCAHMS TEIIOBOM CETH, HA KOTOPHIX MPETyCMaTPUBACTCS MPOU3BEICHUE JTIOOBIX
MaHUIYJIAIUA 0€3 prCcKa UCKAa3UTh WX MOBPEIUTh KOHTPOJIbHYI0 0a3y. JlaHHBI MeXaHU3M
TaK)Ke 00ecTeYMBaeT BO3MOKHOCTh OCYIIECTBICHHUS CPABHUTEIBHOTO aHAIW3a Pa’TUIHBIX
pPEKUMOB pabOThI TEIIOBOM CETH, pealM30BaHHBIX B MOJENbHBIX 0a3ax, Mexay coboi. B
YAaCTHOCTH, HATTAAHBIM aHAJUTUYECKUM HWHCTPYMEHTOM SBJISIETCS CPAaBHUTEIbHBIN
MbE30METPUIECCKUN Tpaduk, Ha KOTOPOM TPHUBOASTCS W3MEHEHHS THIPaBIUICCKOTO

peXumMa, IPOU3OIICAIINE B pE3YJIbTATE TEX WJIM UHBIX MAaHMITYJISIUN.

AkTyanuzanus cxembl TeruiocHaOxkeHus Ha 2023 roa B coctaBe DJIEKTPOHHOU
MOJIETIA CXEMBI TeTUIOCHA0keHus1 T.MypMaHCKa COJEPIKUT B TOM YUCTIE OTIEIbHBIN CIOH, B
KOTOPOM  pe€ajnu30BaHbl BEPOSATHBIC CICHAPWW PAa3BUTUSA aBapuid B  CUCTEMax
TEIJIOCHA0XKEHHsI C MOJISTUPOBAHUEM THAPABIMYECKAX PEKUMOB PaOOTHI TAKMX CUCTEM, B
TOM YHCJIC NPHU OTKa3€ NICMEHTOB TEIUIOBBIX CETCH M MPH aBapUHHBIX PEXUMax padOTHI

CHCTEM TEIUIOCHA0XKEHUS, CBSI3aHHBIX C MPEKpaILIEHUEM M0a4u TEIJIOBON SHEPTUH.
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3.6 PacuyeTt 0aj1aHCOB TeIJ10BOM JHEPIrum 1m0 UCTOYHUKaAM TeIJ10BOM JHEPIrumn

U 110 TEPPUTOPHATIBHOMY NPHU3HAKY

B pesynbraTte pacyeToB OallaHCOB TEIJIOBOM SHEPrMM MO HMCTOYHUKAM U TIO
TeppUTOpUATILHOMY Tpu3HaKy, BbiMojHsAeMbx B [IPK ZuluThermo, ycrtanaBnuBaetcs
HOTPEOHOCTh B TEIUIOBOM SHEPTUM CYLIECTBYIOUIMX M MEPCIEKTUBHBIX MOTpeOuTeneil B
KaXJO0M CyOBEKTe OKpyra, C LEJbI0 YCTAaHOBJIEHMS JIOJU MOJIE3HOTO OTIyCKa TEIJIOBOM

DHEPIUU B CE€Th U 3HAYECHHUN NOTEPH PHEPTHUHU.

Pe3ynbTaThl BBIOJHEHHBIX Pacye€TOB MOXKHO 3KcrioptupoBath B MS Excel.

3.7 Pacuer moTepp TEMJOBOIl JHEPruM 4Yepe3 H3OJSNUI0 U € YTeUKAMHU
TeNJIOHOCHUTEJIA

Lenpto JaHHOTO pacueTa SBISETCA OINpENeCHUEe HOPMATUBHBIX TEIUIOBBIX MOTEPH
yepe3 M30JALUI0 TpyOOonpoBoa0B. TeIuioBsle MOTEPHU OMPEACNSIOTCS CyMMapHO 3a roj ¢
pa3ouBkoi mo Mecsiam. [IpocMoTpeTs pe3ybTaThl pacueTa MOKHO KaK CyMMapHO 10 BCEe
TEIJIOBOM CETH, TaK M MO KaXXIOMY OTIEJIbHO B3SITOMY HCTOUYHHKY TEIUIOBOW SHEPTUU U
KaXJI0oMy meHTpaibHOMy TeruioBomy myHKTY (L[TII). Pacder MoxeT OBITH BBIMOJIHEH C
Y4€TOM MOMPaBOYHBIX KOID(PHUIIMEHTOB HA HOPMBI TEIJIOBBIX TOTEPh.

[IpocMmoTpeTh pe3yNbTaThl pacueTa MOKHO KaK CYMMapHO IO BCEW TEIUIOBOM CETH,
TaK M 10 KaXIOMY OTIEJIBHO B3ATOMY HCTOYHHKY TEIUIOBOM JHEPIrUU U KaKIOMY
neHrpaipbHomMy TemiaoBomy nyHkry (LTII), a Taxke mno pa3iIudHbIM BiIaJeNIbIIAM
(6banmaHcoAepIKaTENIsIM) YU4aCTKOB TETUIOBOM CETH.

B03MOXHO KOMHUPOBaHUE UCXOJHBIX JAHHBIX OT 0JHOTO ucTounuka wiu LTIl cpa3y
BceM 0ObekTaMm, oTaenbHO ucrounukam, L[TII mo xontypy otomnenus unu I'BC. Taxxe
pe3yibTaThl BHIIOJHEHHBIX PACUETOB MOXKHO IMOCMOTpETh 3kcnioptupoBath B MS Excel. Ha
pucyHke 3.24 npuBeIeHbI Pe3yJIbTaThl pacueTa NOTEPh TEIIOBOW SHEPTUH YEPE3 U3OJISALIUI0

" C YTCUKaMH TCIINIOHOCHUTCIIA.
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Pacuer HOPMATHEHBIX TENNOBRX NOTEPE n

E- Tennoeas ceTb Mpa®ur Cpeareronossie Pacuer norepe Carpase
- KorensHan ME 1 Twe 260 Teo 950 Tws A5 Trpgr (20 s =
p-utn-3 Tnoa /1500  Tee (200 Troa 620 Trogs [100 = ==
I.ul;g ? e Togp 700 Tosp 49.0 (®) Cyrmapeie no noaceTw
. ofip ofip -
LUt -1 80 (0 No aaHkory ysny
e-UTn -2 A Nonpasoubii koo SpuuMeHT Ha HOpME TERAOESIX NOTERD Bnapensubr
w-UTA -2 (rBC)
EA Pucckue saronosku & oruete [Bee pnageneue) w
M. MNpo.. The |Trp |Troa [Top | Txe | Qnoa lMkan| Gotp lkan| Gyt_noa T |QyT_nea ...| GyT_obip 7 | Qyr_obp ...| Gy7_net 7 | QyT_neT ...
0 744 78 00 026 542 50 967 415 1862 182 1920 9.4 3208 187
nao 7& 00 €00 00 50 0O 00 0.0 0.0 0.0 0.0 0.0 0.0
0 672 7% 00 1026 542 00 874 374 1682 173 1734 94 289.7 20.8
nao -7& 00 600 00 00 0O 00 0.0 0.0 0.0 0.0 0.0 0.0
Mapr 0 744 -3% 00 %21 505 00 880 377 187.7 173 1924 57 3208 16.3
no 39 00 600 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Apere O 720 31 00 728 435 00 694 258 1839 134 186.7 8.1 3104 15.8
nao 31 00 600 00 00 0O 00 0.0 0.0 0.0 0.0 0.0 0.0
Mai 0 4 98 00 537 360 00 03 01 1.0 0.1 1.0 0.0 3208 16.3
n 740 9%& 00 600 00 00 666 15.8 190.4 114 1937 0.0 0.0 0.0
WioHb W] 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 00 648 154 185.3 1.1 1885 0.0 0.0 0.0
Vione ] 178 00 287 249 00 00 00 0.0 0.0 0.0 0.0 3208 163
N 744 178 00 600 00 00 669 159 1915 115 1847 0.0 0.0 0.0
bAeryer O O 160 00 347 278 00 00 00 0.0 0.0 0.0 0.0 3208 16.3
n 74 160 00 €00 00 00 665 158 191.5 115 134.7 0.0 0.0 0.0
Centafips O 700 105 00 505 346 00 4354 212 181.0 31 1822 63 3104 15.8
n zo 0% 00 €00 00 0O 18 0.4 5.1 03 52 0.0 0.0 0.0
Oxtepe 0 744 49 00 678 415 00 674 289 150.6 1235 1931 8.0 3208 16.3
nao 4% 00 €00 00 00 0O 0.0 0.0 00 0.0 0.0 0.0 0.0
Horpe O 720 03 00 823 470 00 772 331 1829 15.0 186.4 B8 3104 15.8
neo 43 00 €00 0D 00 OO 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dexafipe O 744 50 00 351 516 00 3905 388 187.3 178 182.3 33 3208 16.3
nao 50 00 €00 00 00 OO 0o 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 8335 3318 22327 1669 22764 69.7 7766 200.7

Pucynok 3.25 Pe3yabTarhl pacuera noTepb TeNJI0BOMH SHEPTrUM Yepe3 H30JISIHI0 U ¢ YTeYKAM U

TECMJIOHOCHUTECJIA

3.8  Pacuer moka3areJieii HaJe:KHOCTH TEILJIOCHADOKeHUS

Lenbro pacyera sSBIAAETCS OLIEHKA CIIOCOOHOCTH NEHCTBYIOUIMX U MPOEKTUPYEMBIX
TEIJIOBBIX CETeH HAJAEKHO oOecrednBaTh B TEUYEHHE 3aJaHHOTO BPEMEHU TpeOyeMmble
PEKHMBI, MapaMeTpbl W KAauyeCTBO TEINIOCHAOKCHHS KaXJIOro IOTPEOUTENs, a TakkKe
000CHOBaHHE HEOOXOIUMOCTH M TPOBEPKU 3PGHEKTUBHOCTUH peaqu3allid MEPOIPUSTUH,
MOBBIIAIOIINX HAJIE)KHOCTh TEIUIOCHAOXKEHUS TOTpeOUTENIeH TeIIOBOM YHEPTHUH.

OrneHka HaJIe)KHOCTH TEIUIOBBIX CETEH OCYIECTBISETCS MO pe3yabTaTaM CPaBHEHUS
pacYeTHBIX 3HAYCHUU IMOKa3aTeJIe HaJEKHOCTH C HOPMHUPOBAHHBIMH 3HAUYCHUSMH 3THX
ITOKa3aTeJICH B COOTBETCTBHH ¢ noytoxenusmu 11. 6.28 CHull 41-02-2003.

O0ocHOBaHME HEOOXOIMMOCTH  pealiM3aldd  MEPONPHUATHH,  ITOBBIIIAIOIINAX
HAJIe)KHOCTh TEIJIOCHAOKEHUS TOTpeOHWTENe TEIIOBOM 3HEPTUH, OCYIIECTBIACTCS IIO
pe3yJibTaTaM KaueCTBEHHOTO aHaJIM3a MOJYYCHHBIX YUCJICHHBIX 3HAYCHUM.

[IpoBepka 3 (PEeKTUBHOCTH peanu3anuy MEPONPHUATHN, MOBBIIIAIOMINX HACKHOCTh

TEIUIOCHAOXKEHUsI ~ MOTpeOuTeneil, OCyHIeCTBISETCA IyTeM CpPaBHEHUS  HMCXOJIHBIX
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(moNMy4yeHHBIX [0 peaju3ali) 3HAa4YeHUM T[OKa3aTeleil HaJeKHOCTH, C pPacUETHBIMU
3HAYEHUSIMU, TOJYYEHHbIMH TIOCJIE peanu3aluud (MOJEIUPOBAaHUS peaju3aluu) 3TUX

MEpPOTPUATHH.

3.9 I'pynnoBble H3MEHEHHUS] XaPAKTEPUCTHK 00bEKTOB (Y4ACTKOB TEIJIOBBIX
cerei, morpeduTesell) 1O 3aJaHHbIM KPHUTEPUSIM ¢ LeJbI0 MOJeJUPOBAHUSA
Pa3JIMYHBIX NePCHEeKTUBHBIX BAPUAHTOB CXeM TeIlJIOCHAOKeHUs

JlaHHBI MHCTPYMEHT NPUMEHUM IS pa3JIMYHbIX LeJel U 3ajad T'HIpaBINueCKOro
MoaenupoBaHus. OCHOBHBIM TMpeJHA3HAUCHUEM SBJISETCS KaluOpPOBKA pPacUYETHOU
TUAPABINYECKON MOJIENU TEII0BOM ceTu. TpyOonmpoBOAbl peaibHOM TETUIOBOM CEeTH BCeraa
UMEIOT (U3MYECKHe XapaKTepUCTUKH, OTAWYAIOIIHUECs OT TMPOCKTHBIX, B CHUIY
IMPOUCXOSIMX BO BPEMEHM WM3MEHEHUHW - KOPpPO3WM W BBINAJAEHUS OTIOKEHHH,
OTPAXKAIOLIUXCS HAa HW3MEHEHHWUM OHKBHUBAJIEHTHOM MIEPOXOBATOCTM U yMEHBIICHUU
BHYTPEHHETO JMaMeTpa BCJEJCTBUE 3apacTaHus. OTH HW3MEHEHUS BJIUAIOT Ha
TUAPABINYCCKHE COMPOTUBIEHHUS YIaCTKOB TPYOOMIPOBOIOB, M B MacITabax TEIJIOBOW CETH
MO 5»TO NpPUBOAUT K 3HAYUTEIbHBIM PACXOXKACHUSAM PE3YyJIbTaTOB THIPABIUYECKOTO
pacyeTa IO «HNPOEKTHbIM» 3HAYCHHSIM C pEAJbHBIM THUIPABIMYECKUM PEKHUMOM,
HAOMI0/1aeMbIM B O3KCIUTyaTUpyeMou TeruioBod cetu. C apyroil CTOpOHBI, HU3MEPUTH
JNEeUCTBUTEJIbHbIE 3HAYEHUs ILIEPOXOBATOCTEM M BHYTPEHHHX JUAMETPOB YUYAaCTKOB
JEUCTBYIOIIEH TEIJIOBOM CETH HE TNPEJCTABISAECTCS BO3MOXKHBIM, TIOCKOJBKY 3TO
notpeboBano Obl MacCcOBOTO BCKPBITHA TPyOONPOBOAOB, YTO BpAJ JH pEATU3YEMO.
[losToMy 5T 3HA4Y€HUS MOXHO JIUIIb KOCBEHHBIM O0pa3oM OLEHUTh HAa OCHOBaHUU
CpaBHEHHsI peaJTbHOrO (HAOII0AAEMOr0) THIAPABIWYECKOTO pEXHUMa C pPe3yJabTaTamMu
pacyeToB Ha TMAPABINYECKON MOJIENHN, U BHECTH B PACUETHYIO MOJEIb COOTBETCTBYIOLINE
nornpaBku. B 3ToM, B nepBOM MpUOIMKEHUH, U COCTOUT MPOIECC KaTHOPOBKHU.

NHCTpyMEHT  TIpyNmoBBIX  OMNEpaluid  MO3BOJISIET  BBINOJHUTHL  U3MEHEHHUE
XapaKTePUCTHUK ISl MOJMHOKECTBA YYaCTKOB TEIUIOBOM CETH, ONMPEAEIAEMOro 3aJaHHBIM

KpUTEpUEM 0TOOpa, B YaCTHOCTH:

° 10 Bceli 0a3e JaHHBIX OIMCAaHUs TCIJIOBOM CCTH;
° M0 OJHOW W3 CBS3HBIX KOMIIOHEHT TEIUIOBOM ceTh (TEIIOBOM 30HE
HMCTOYHHUKA);
. M0  HEKOTOpoWl  rpaduyecko  00JacTH, 3aJaHHOW  MPOU3BOJIHHBIM
MHOTOYTOJIbHUKOM;
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J BJI0JIb BEIOPAHHOTO Iy TH.
[Ipu >TOM Ha 11000 M3 BBHILIECNIEPEUUCICHHBIX «IIPOCTPAHCTBEHHBIX» KPUTEPHUEB

MOKET OBITh HaJIO)KEHA CYMEPIO3UIUs KpUTepHeB OTOOpa MO KIACCUPUIUPYIOITUM

npHU3HAKaM:
. Mo TMOJAKIIMM WIW O0paTHBIM TpyOONMpOBOJAM TEIJIOBOW CeTH, JIHOO
CUMMETPHUYHO;
. mo BUAY TEIUIOBBIX ceTei  (MarucTpajbHbIC, pacHpeeTUTEIbHbIC,
BHYTPHUKBapTaIbHEIC);
. 10 yYacTKaM TEIJIOBOH CETH ONPEICIICHHOTO YCIOBHOTO JUAMETPA;
. M0 yYacCTKaM TEIJIOBOM CETH ¢ OTPeIeICHHBIM TUIIOM TPOKIIAIKH, U T.II.

Kputepun otGopa MOryT OBITh HPOHU3BOJBHBIMU TPH COOJIIOJEHUH OCHOBHOTO
TpeOoBaHus: MHPOpPMAaIHsl, HA OCHOBAHUU KOTOPOU CTPOUTCS OTOOP, NOJIKHA B IBHOM BHUIE
MPUCYTCTBOBATh B MACIIOPTHBIX OMUCAHUAX YYACTKOB TEIIOBOM CETH.

I y4acTKOB TEIUIOBBIX CETEil, OTOOpPAaHHBIX 1O OMpPEEICHHOW COBOKYIHOCTH

KPUTEPHUEB, MOXKHO MPOU3BECTU TIOOYIO U3 CIEAYIONINX ONEPaALIUN:

o W3MEHEHNE YKBUBAJICHTHON MIEPOXOBATOCTH;
o M3MEHEHHE CTENEHU 3apacTaHus TpyOOMnpoOBOIOB;
o n3MeHeHne K03 (UIMeHTa MECTHBIX MOTEPH;
o M3MEHEHHE Crocoba pacueTa CONPOTUBIICHHUS.

[locne mpoBeneHHs CepUU M3MEHEHHH XapakTepHUCTUK yYacTKOB TPyOOIPOBOJIOB
TEIJIOBOM CETM AaBTOMAaTHYECKH IPOU3BOJAUTCS TUAPABIMYECKUN paCyeT, pPE3yJbTaThbl
KOTOPOTO Cpa3y K€ JOCTYIHBI JJIs BU3yalIu3allid Ha CXEME U aHaju3a.

[TockoybKy MpH U3MEHEHUH XapaKTEPUCTUK YHYAaCTKOB TEIUIOBOM CETH MX MacmopTa
HE MOIUGUIUPYIOTCA, B JIOO0H MOMEHT MOXHO BEPHYThCA K HCXOJTHOMY COCTOSIHHIO
pAacyYeTHOM THIPABIANYECKOW MOJEIH, OINPEIEAIeMOMY MACHOPTHBIMM 3HAYEHUSIMH

XapaKTEpUCTHK YYACTKOB TEIIIOBOU CETH.
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3.10 CpaBHuTe/IbHBIE TNbe30MeTpUYeckHe Tpaduku st pa3padloTKH M
aHAJIN3a CHeHAPHeB NePCHeKTHBHOI0 Pa3BUTHA TEIVIOBBIX ceTel

[lenpt0  TOCTpOCHHMS  MBbE30OMETPUUYECKOTO Tpaduka  SBIAETCS  HATJISIHAS
WUIIOCTpallMsl Pe3ylbTaTOB TUAPABIMYECKOr0 pacuera (HAJIaZOYHOTO, IOBEPOUYHOTO,
KOHCTPYKTOPCKOTO). ITO OCHOBHOW aHAJIUTUYECKUII HWHCTPYMEHT CIEIHAINCTa IO

TUAPABIMYECKUM pacueTaM TEIIOBBIX ceTel. [Ipu 3ToM Ha sKpaH BBIBOASATCS:

o JIUHYSL TaBJICHUS B MIOIat0NIeM TpyOompoBoie
o JIWHUS JABJICHUSA B 0OpaTHOM TpyOOIIPOBOIE
o JUHHS TIOBEPXHOCTH 3€MIIH

o JUHUS TIOTEPh Haropa Ha 1manoe

o BBICOTA 3/IaHUS

o JIUHYST BCKUTIAHUS

o JUHHS CTATUYECKOTO HAmopa

[IBeT u CTUIB JIMHUI 3a/1a€TCS MTOJIL30BATEIIEM.

49 »
-]
a8

48 »

Pucynox 3.26 [Ipumep nbe3oMeTpH4ecKoro rpaguka

B Ttabnune noa rpadukoM BBIBOAATCS Ui KaXAOTO y3j1a CETH HaMMEHOBaHUE,
reojie3Mueckass OTMETKAa, BBICOTa MOTpeOUWTENss, HAMoOphl B TMOJAOIMEM U OOpaTHOM
TpyOOMpoBOaX, BEIUIMHA JPOCCETUPYEMOTO HANlopa Ha manibax y morpedureneit, moTepu
HaIopa MO y4acTKaM TEIJIOBOW CETH, CKOPOCTH JBIKEHHS BOJBI Ha y4aCTKaX TEIUIOBOM
cetu u T1.a4. KomuuectBo BbIBOAMMOW moja TpadukoM HHGOpPMAIMU HACTPAUBAETCA

IIOJIB30BAaTCIICM.

Taxoke rpaduk MokeT oToOpa)kaTh MajJieHUEe TeMIEPaTyphl B TEIDIOBOM CETH, MOCIe

MPOBCACHUA PACUCTOB € YUYCTOM TCIUIOBBIX IIOTCPL. HpI/I O9TOM Ha rpa(bm( BBIBOAATCA
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3HAYEHUS TEeMIIEpaTyp B Y3JIOBBIX TOUKAX MO MOJAIOIIEMy M 0OpaTHOMY TpyOOIpOBOAaM.

KonunuectBo BbIBOAMMOM M0 rpadukoM MHPOPMAIMU HACTPAUBAETCS MOJb30BATEIEM.

HBGSOMeTpI/I‘IeCKI/Ie I‘pa(i)I/IKI/I CYHICCTBYIOIICTO IIOJIOKCHHUA CHUCTCMBI

TEII0CHA0KEHUS MPCACTABJICHBI B HA PUCYHKAaX HUKC.
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PucyHnok 3.28 CymecTBy0mui ruipaBIn4ecKHil pe:KuM TeIIOBBIX ceTeil 0T BocTo4HO KOTEIbHOM

38

HC LT

134.39

0.259
0.003
0.003

0.601

-0.598

1872

1.655

111.08
-110.52

TH-2

134.96

61

0.259
0.074
0.073

-0.508

1212

1.199

944
93.39

Tin 200

132.24

2.207

682.3
0.15
0.058
0.038

0.316

-0.314

0.53

0.923

19.58
-18.5

T/ 203  yn. MaknakoBa g.46

130,82 13566

1.287 0.56

3886
n.082
0.18
0.179

0.488

-0.488

487

4.635

5.05
5.01
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>
=

HaumenosaHue ysna
Meogesnueckan
BhICOTA, M
Pacnonaraembiit Hanop,
M

JnuHa yyacTka, M
[MameTp y4acTka, M
NoTepw Hanopa & 1T, M

NoTepu Hanopa B OT, M

CropocTe Bognl 8 MT,
Mic

CropocTe Bogel 8 OT,
mic

Y. NUHERHbIE NOTEPK B
NT, mmim

Y. NUHENHbIE NOTEPK B
OT, rantia

Pacxog B MT, T/4

Pacxog e OT, Ty

Pucynok 3.29 CymecTByromuii ruipaBJId4ecKiid pe;kuM TemsioBbIX ceTeid 0T F)kHOM KOTeJbHOM
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HOhan koTenswan TK-11 TK-411 n-2i1 TR/ T K-8/ TRADM M TRAIM TR27 TK286 M-8 TK-31 TK31a  Te33 Tr35 Th56 TKS9  TKS!  yn Donuwa Yiera a2
3463 32.59 42.38 46.38 46.68 45.82 51.15 50.45 51.01 52.89 86.36 7178 10478 110.34 108.13 9872 9258 84TS 92.15 72.56 82,66
50 48.313 44,928 42 201 41.677 40.953 39.823 39.688 39.229 32.488 54.023 48.472 43.869 42.405 40.917 39.708 38.789 35.059 32.366 31.631 31.488
116.7 342 289 a2 152.5 137.5 285 52.1 1.4 313 1156 170.4 3.1 25 728 863 581 1343 160.3 13
0.802 0.802 0.802 0.202 0.202 0.802 0.202 0.202 0.802 0614 0614 0614 0614 0514 0514 0514 0514 0.513 0.513 0.1
0.705 0.089 0.726 o.on 0.365 0.328 0.068 0125 0.003 245 0.58 0.602 0.onm 0.073 0228 0.183 0.161 0.379 0.279 o
0.244 0.087 0711 oM 0.358 0.323 0.067 0.122 0.003 2406 0.568 0.787 o.M 0.072 0.224 0.178 0.158 0.37 0.272 0
2332 1.531 1.501 1.501 1.465 1.465 1.465 1.465 1.468 2247 1.797 1.741 1.488 1.447 1.41%9 1.331 1.323 1.202 0.942 0.1
-1.389% -1515 -1.488 -1.4868 -1.452 -1.452 -1.452 -1.452 -1.452 -2228 -1.77% -1.7248 -1.473 -1.433 -1.405 -1.317 -1.31 -1.188 -0.93 -0.09%
5.041 2611 2511 2508 2385 2384 2384 2384 2384 7.832 5018 4707 3.443 3259 3.134 2757 2727 282 1738 0.168
208 2556 246 2481 2349 2348 235 235 235 7588 4918 4817 3.376 3.196 3.073 2703 2674 2757 1,695 0.164
4135.44 271487 2662.01 2661.34 25599.56 2599.38 2559.08 25599.05 255893 233533 1867.3 1808.85 1548.11 150412 147472 1382.81 137517 872.16 683.76 275
24278 268578  -2634.86 263564 257444 257463 257493 257485  -2575.08 231375 184878 179145  -1530.85 148829 146036  -1369.07 13617 86221 67503 274
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HaumMenoBaHwe ysna KoTenoHas «Ceeprars ¥T 75 Tin 1522  K-2 TE-201g  TK-240 TH-241 TH-242 TH-243 TR-244 TR-244n UTN 207ke. TK-3M1 TR-305 TR-308 TR-308 yn. Ywaroea, 7/2
;if'g;::“;c“” 50.22 50.58 50.41 57.47 57.35 55.97 54.98 54.62 54.04 54.09 4523 4158 4211 44 81 4513 4562 4707
E‘Ec"””“r“"‘"'“ HANOR. 2.4 50.242 2967 22025 16893  16.41 15.381 14472 13623 12548 11133 10.854 10647  10.38 10285 9636 8116
JINHHE yuacTka, M 363 53 296 66.2 12 16.2 107 1076 135 5128 1241 383 1282 37 439 64
Ouamerp yuacTka, M 0.704 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.358 0.358 0513 0.513 0.259 0.259 0.1
MoTepu hanopa 8 MT, M 0.581 0.128 0.243 0.554 0.006 0.55 0.484 0.453 0.568 0.525 0.119 0.002 0.007 0.051 0.085 0112
MoTepu nanopa 8 OT, M 0.518 0.113 022 0.481 0.005 0.479 0.425 0.396 0.487 0.472 0.107 0.002 0.006 0.044 0.055 0111
ﬁ;‘g"”m Bopel BT, 5 56g 1.81 1.81 1.808 1383 1.359 1.306 1.281 1.281 0576 0.557 0.158 0.158 0.588 0.534 0.336
ﬁfg"”m Boael BOT. 5 443 1702 4702 4703 1271 -1288 1222 1198 1198 0546  -0529  -0.148 -0148  -0548  -0.494  -0.335
”n’ﬁ' 21‘:':‘;“”"'& MOTERHE g 734 8.375 8.375 8.372 4,781 4732 4372 4208 4208 1.023 0.955 0.052 0.052 1.802 1.325 1.749
g’?'r' ‘:"“h"‘;:'”"'& METEPNE 5 nog 7.415 7.415 7.418 4145 4124 3.324 3682 3683 0.921 0.854 0.045 0.045 1.382 1135 1.739
Pacxop & ITT, T/ 3100.28 8468 84679 84663 63771 63578 61086 59937 58833 20465 18779 11468 11466 10872 8375 9.27
Pacxon B OT, Thy 2928.5 79558 7966 79675 59483 59328  -S71.97 58048 56052  -194.04  -187.92  -107.03 0705 10127 9134 924

Pucynok 3.30 CymecTByromuii ruipaBJId4ecKiil pesKuM TelJIoBbIX ceTeil 0T CeBepHoil KOTeJIbHOM
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HanmeHoBaHWE y3na KoTeneHan «PocTas TR-1 TK-2 TK-3 TR-T TK-9 TE-11 TR-12 TK-14 TK-15 TE-19 TH-21 TE-101 TE-104  yn. lloGosa, 20 (MYK)
gi?g:::”;c““ 8 34.74 4583 4425 2364 30.06 39.56 3977 4225 4425 4437 47.29 45.86 45 4573
:1“””“”“"""" Hanop, 5 19.847 18.151 17.745 16.888 14783 13.228 13.784 13.66 13.502 13.338 12.973 12857 12839 1248
[IMMHE y4acTka, M 30 875 79.8 1 114 253 0.3 37.1 12 1636 887 16 228 13
Owamerp yuactea, m 0.513 0.513 0.513 0.412 0.412 0.412 0.412 0.412 0.412 0.412 0.359 0.207 0.207 0.051
MoTepn vanopa e MT, M 0.077 0.225 0.205 0.005 0.526 0.086 0.001 0.025 0.001 0.055 0.025 0 0.001 0.004
MoTepn vanopa & OT, m  0.076 0.221 0.202 0.005 0.519 0.085 0.001 0.024 0.001 0.054 0.025 0 0.001 0.004
ﬁﬁ"”m’ Boael BT,y 44y 1147 11485 1357 1.357 1.148 0.538 0.507 0.416 0.357 0.302 0.142 0.083 0.279
ﬁﬁ'}”m’ Boas 80T, 4ag -1.138 -1.139 1348 -1.348 114 -0.534 -0.503 -0.413 0354 03 -0.141 -0.063  -0.279
I‘ﬁ' :1‘:':'1;“”"""‘ MOTEPME 5 ca7 2.567 2588 4723 4722 3.39 0.752 0.889 0.453 0.335 0.285 013 0.028 2.834
;’# ‘:"“h:';:‘”""" MOTERME  5c3 253 2532 4657 4658 3.34 0.741 0.658 0.446 0.33 0.282 0.13 0.028 2826
Pacxog & MT, Tiy 831.82 831.8 83163 §35.1 635.07 537.63 25163 237.11 19465 167.02 107.12 16.73 7.5 2
Pacxog g OT, T/ _825.85 82586 82603 63067 B30T 53358 24973 23526  -19314  -16567  -10647  -1668 747 2

Pucynok 3.31 CymecTByromuii ruipaBJId4ecKiil pesKuM TeIJIOBbIX ceTell 0T KoTeibHoil «PocTa)
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HaumeHoBahue yana KotenbHas TU "Pocnakoso-1" TK1 TK3 TK4 Y11 TK39 TK41 TK42 TK44 TK45 3eneHan 7
;“"e’“““"” BHOOTE. | 1gig 93 93 93 93 93 9.3 93 93 93 93
:a°"°“a"ae”'°'“ Hanop;: | /20 19.927 18.669 17.353 16.629 16.066 15.84 15.76 15.687 15.641 15.18
[nuHa yyacTka, M 16 145 60 70 124 110 39 55 54 40
[uameTp yuacTka, M 0412 0.412 0.259 0259 0.259 0.259 0.259 0.259 0.207 0.15
MoTepn Hanopa 8 MT,m  0.038 0.341 0679 0.37 0.185 0.117 0.041 0.018 0.024 0.092
MoTepw Hanopa B OT, M 0.035 0.32 0.638 0.348 0.174 0.1 0.039 0.017 0.022 0.087
LaopoctuBopeall; 0.926 0.926 1526 1.039 0.548 046 046 0.251 0.253 0.481
CropocortlEOT: | 20,909 -0.903 -1.488 1.015 -0.535 -0.449 -0.449 -0.245 -0.247 0471
%‘# nuKediHbie NOTEPU B 4 gg4 1.961 9.426 4.401 1.245 0.884 0.883 0.27 0.364 1.909
, MM/M
YQ. NuHeiHbIE NoTepU B
o 1.84 184 8.86 4.147 1172 0.832 0.832 0.255 0.344 1.804
Pacxoa 8 T, T4 4162 416.19 270.95 184.56 97.34 81.73 81.72 44,51 28.67 28.67
Pacxoa B OT, T/ -413.94 -413.94 -269.73 -183.94 -96.94 -81.42 -81.43 -44.36 286 286

Pucynok 3.32 CymecTBYHOIIHIi THAPABJINYECKHI PeKUM Tem10BbIX ceTeil oT koTeabHoii TII "PocasakoBo-1"
42
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HaumexoBaHWe yana KoTenbHas «ABpam-Mbicy TK-1 TK-3 TK-4 TK-6 TK-7 TK-8 TK-9 TK-10 TK-11 TK-12 Jom kynstypsl "Mask"
hrf°“e°““e°m BhlcoTa, 4347 36.45 323 32.31 37.29 42.14 46,86 4976 52.38 58.45 54.28 59.72
sac“"“am”“'“ Hanop. 45 13.945 13.901 13.896 13.893 13.873 13.853 13.83 13.581 13.441 13.297 12.952
[QinuHa yuacTka, M 122 0.001 334 0.001 462 434 25 703 0.001 0.001 1096
[OMameTp yuacTka, M 0.207 0.207 0.207 0.207 0.15 0.15 0.15 0.1 0.08 0.08 0.08
MoTepu vanopa 8 MT, M 0.049 0 0.002 0 0.011 0.01 0.006 0128 0 0 0139
MoTepn Hanopa 8 OT, M 0.046 0 0.002 0 0.01 0.009 0.005 0.121 0 0 0.131
S"fp"m’ Boas! 81T, 0.784 0.19 0.095 0.077 0.147 0.147 0.147 0.33 0.237 0.237 0.237
s;‘c"”“““ Boas! 8 OT, -0.765 -0.185 -0.093 -0.075 -0.143 -0.143 -0.143 -0.322 -0.231 -0.231 -0.231
YA NMHEAHBIE NOTEPH B 5 53g 0.21 0.057 0.038 0.192 0.192 0.192 1.52 1.054 1.054 1.054
T, mm/m
YA TUHEAHBIE NTEPH B 5 435 0.198 0.053 0.036 0.181 0.181 0.181 1432 0.992 0992 0.993
OT, Mm/m
Pacxoa B MT, T/ 88.94 2157 10.82 875 875 875 875 8.75 401 401 401
Pacxog B OT, T4 -88.52 -21.46 -10.76 87 871 871 871 871 399 399 399

Pucynok 3.33 CymecTByommii ruipaBJindecKuii pe;xuM TeIUIOBBIX ceTed 0T KOTeJIbHOo «A0paM Mbic»
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Hanop, m

HauMeHoBaHue yana

Meopesuyeckan BbicoTa,
M

Pacnonaraembiit Hanop,
M

[nuHa yyacTka, M
[LvameTp yqacTka, m
MoTepu Hanopa B NT, M
MoTepu Hanopa B OT, m
CkopocTe Bogel B T,
mlc

CkopocTb Boabl B OT,
mlc

YO. NWHelHble NoTepH B
AT, Mmim

¥A. NUHeliHbIE NOTepH B
OT, mmim

Pacxop B MT, Ty

Pacxon B OT, T4

Pucynok 3.34 CymecTByOII M THAPABIMYECKHIT Pe:KUM TeIUIOBBIX ceTeil 0T KoTeibHOIl T «PocasikoBo FO:kHoe»
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57 56.9 569 56,9 56.9 56.9 56.8
* + + + * &

37 37.1 371 37.1 37.1 371 37.1
* + + + + +

]

KoTensHan "Pocnakoso-HOxHoe" Yaen2 TK3 TK 4 Yaen2 TK5 ManogesxHas 10

21 21 21 21 21 21 21

20 19.891 19.851 19.787 19.758 19.728 19.69

61.4 12.7 49.4 41 149.6 23

0.259 0.207 0.207 0.207 0.15 0.1

0.056 0.021 0.033 0.015 0.015 0.018

0.053 0.02 0.031 0.014 0.015 0.017

0.426 0.499 0.313 0.232 0.096 0.216

-0.4186 -0.487 -0.308 -0.226 -0.094 -0.211

0.759 1.37 0.551 0.308 0.086 0.668

0717 1.293 0.52 0.291 0.081 0.631

7583 56.58 355 26.29 573 572

-75.43 -56.43 -35.4 -26.22 57 -5.71
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