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OITPEJAEJIEHU A

B HaCTOHH_Ieﬁ ri1IaBC MNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONPEIACICHUIMMU.
TepmuHbL Onpenenenus
TemnocHabxenue Oo0ecrnieueHne noTpeOUTENEH TEMIIOBOW SHEPTUH TEIIIOBOW SHEPTHEH,

TETIJIOHOCUTEJIEM, B TOM YHCJIC TOAACPIKAHNE MOIITHOCTH

Cucrema TeIIoCHa0KEeHHUS

COBOKYITHOCT HMCTOYHHKOB TEIJIOBOH SHEPTrHH M TEIUIONOTPEOISIONNX YCTaHOBOK,

TEXHOJOTHUYCCKHN COCAMHCHHBIX TCINIOBBIMH CCTAMHU

HcTounuk TemnoBoi
SHEpPruu

VYeTpoicTBO, IpeHa3HauYeHHOE AJIs IPOU3BOCTBA TEIJIOBON SHEPTUU

TemmoBas ceTb

COBOKYITHOCTh YCTPOMCTB (BKJIIOYAsi LEHTPAIbHBIC TEIUIOBBIE ITyHKTBI, HACOCHBIE
CTAaHIIUM), TpeIHa3HAUCHHBIX A MepeAayd TEeIUIOBOM SHEpruu, TEIUIOHOCHUTENS OT

HUCTOYHUKOB TEIIOBOM YHEPTUH 10 TEILIOMOTPEOIISIFOIIUX YCTAHOBOK

TeruoBast MOIIHOCTH (anee
- MOIIIHOCTE)

KonudecTBo TEIIOBOM 3HEPTHH, KOTOPOE MOKET OBITh MPOU3BEICHO U (HJIH) IIEPEIaHO

10 TETIJIOBBIM CETAM 3a €AUMHUIY BDEMCHHU

TemnnoBas Harpy3ka

KonnuecTBo TEMIoBoO# SHEPTrUH, KOTOPOE MOXKET OBITh MPUHSITO MOTpeOUTEIEM

TEILIOBOM OHEPIuu 3a CAMHUIY BDEMCHU

[oTpeduTens TeroBOM
SHepruu (nanee

HI/II_IO, an/I06peTa101uee TCIUIOBYIO 3HCPTHIO (MOH.[HOCTL), TCIUVIOHOCUTCIIb  JJIA

HCIOJb30BaHUA Ha HNPUHALJICKAIIUX CEMY Ha IpaBe COOCTBEHHOCTH HJIM WHOM

MOTPEeONTEb)
3aKOHHOM OCHOBAaHHM TEIUIONOTPEOISIONINX YCTaHOBKAax JHMOO sl  OKa3aHUA
KOMMYHQJIBHBIX YCJIYT B YaCTH T'OPSYEro BOJAOCHA0KEHUS U OTOIICHHUS
Temnonorpebstomias VYerpoiicTBO,  mpeqHa3Hau€HHOE Uil HMCIOJIb30BaHUS  TEIJIOBOM  3HEpruw,
yCTaHOBKa .
TCTIJIOHOCUTEIIA JId HYXK] HOTpe6I/ITeHH TCIJIOBOU DOHEPTUU
TennmocHabxaromas Opranu3zanus, OCYyIIEeCTBISIONas MPoJaxKy NOTPeOUTeNsAM U (MIIH) TeIUIOCHA0KAOITIM
opraHu3arus

OpraHU3aIsIM HPOU3BEIECHHBIX MWIN NMPHOOPETEHHBIX TEIUIOBON SHEPIHH (MOIIHOCTH),
TEIJIOHOCUTENSI W BIaJelollas Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM

OCHOBAaHUH HMCTOYHHKAMH TEIUIOBOM OHEPrun " (I/IJ'II/I) TCIIJIOBBIMU CETAMU B CHCTEMC

TEIUIOCHA0OXKEHHs, ITOCPEACTBOM  KOTOPOH  OCYHIECTBISCTCS  TEIIOCHAOXKEHHUE
NOTpeOHTENeH  TEIUIOBOW  JHEpPrHd  (JaHHOE  IOJIOKEHHWE  INPHMEHseTcs K
PETYIUPOBAaHUIO  CXOJHBIX  OTHOIIGHWH € ydYacTHEM  HMHIUBHAYaJIbHBIX
npeAnpUHUMAaTENei)

TeruoceTeBast opranuzanus

OpraHuzanus, OKasblBamolas YCIYrH IO Iepefadye TeIUIOBOW JHEpruu (JaHHOE
MOJIOKEHWE MPHUMEHSETCS K PEerylIHpOBaHHIO CXOIHBIX OTHOIIEHWH C ydacTHeM

WHAWBHIYANbHBIX TIPeIIpUHUMATEIeH)

CMexHast OpraHu3aIys

Opranuzanuy, BIaJEIONIMe HA TMpaBe COOCTBEHHOCTH WM HA HWHOM 3aKOHHOM
OCHOBAHUHW TEXHOJIOTUYECKU CBSI3aHHBIMH TCIUIOBHIMH CETSIMH M (WIJIH) UCTOYHHUKAMHU
TEIUIOBOM JHEPTrUM B CHUCTEME TeIUlocHaOkeHus. [lom CMeXHOW opraHu3amuei
MOHUMACTCS TaKXKe WHIUBUIYaTbHBIN TpEANPUHAMATENb, BIAJCIONIMA Ha TIpaBe
COOCTBEHHOCTH WM Ha HMHOM 3aKOHHOM OCHOBAaHHUM TEXHOJOTMYECKH CBSI3aHHBIMU

TEIUTOBBIMH CETSAMH U (MJIH) UICTOYHUKAMH TETUIOBO SHEPTUH

30Ha AEHCTBUS CUCTEMBI
TEIIOCHAOKEHUS

Teppuropusi rOpoACKOro OKpyra WIM €€ 4acTb, I'PaHUIbl KOTOPOM yCTaHaBIMBAKOTCS

no Hamboiee YAAJICHHBIM TOYKaM ITOJKIIOYCHUSA HOTpe6I/ITeJ'[eI71 K TCIIJIOBBIM CCTAM,




TepMmuHnbl

OnpeneneHust

BXOJAIIUM B CUCTEMY TEIIOCHAOKEHHUS

3oHa JEHCTBUS UCTOYHUKA
TEIIOBOM OHEPIrun

TeppI/ITOpI/IH TOpoOACKOIo OKpyra Ui €€ 4acCTb, I'PaHUIIBI KOTOpOﬁ YCTaHaBJIMBAIOTCA

3aKPBITBIMU CCKIITMOHUPYIHOIUMHA 3aJBUXKXKaMH TEILUIOBOM CCTHU CHCTCMBbI

TEIIOCHAOKEHHUS

YcTaHOBIEHHAST MOIIHOCTD
HCTOYHHKA TEIIOBOM
SHEeprun

CyMMa HOMMHAIBHBIX TEIJIOBBIX MOIIHOCTEH BCEro MHPUHATOIO MO aKTy BBOJAA B
9KCIITyaTaluio 000PyIOBaHUS, NMPEJHA3HAYCHHOTO /I OTIYCKa TEIUIOBON 3SHEPTHH

MOTPEOUTESIM Ha COOCTBCHHBIC M XO3SIHCTBEHHBIE HYKIIBI

Pacnonaraemast MOIITHOCTH
HCTOYHHKA TEIIOBOMH
SHEPTUu

Bennunna, paBHas yCTaHOBJIEHHOHM MOIIHOCTHM HCTOYHUKA TEIUIOBOM JHEPIUM 3a
BBIUETOM OOBEMOB MOIIHOCTH, HE PEATH3yeMOH IO TEXHHYECKMM IPUYUHAM, B TOM
YHClIe M0 NPUYMHE CHIDKCHUSI TEIUIOBOM MOIIHOCTH OOOpYIOBaHMS B pe3yjbTaTe
9KCIUTyaTallil Ha MPOAJICHHOM TEXHHYECKOM pecypce (CHIDKEHHE NapaMeTpoB Mapa
nepen  TypOWHOHM, OTCYTCTBHE  PELUPKYJSIHMU B

IMUKOBBIX BOHOFpeﬁHLIX

KOTJIoarperarax u ap.)

MOH.[HOCTB HCTOYHHKA
TEIUIOBO OHEPIruu HETTO

BeJ'II/I‘II/IHa, paBHaA pacnonaraeMoﬁ MOIIHOCTH HCTOYHHKaA TEIIOBOM OHEpPrum 3a

BBIYETOM TCIIOBOM Harpy3kKku Ha COOCTBEHHBIC U XO3SHCTBEHHbBIC HYXIbI

KombuanposanHas

BBIPA0OTKA HIIEKTPHUECKON U

TEIUIOBO OHEPIrun

Pexxum paOoTBI TEMIIO3IEKTPOCTAHIN, MPU KOTOPOM IIPOM3BOACTBO 3IICKTPHUECKOH
SHEPriuHM HEMOCPEACTBEHHO CBS3aHO C OJHOBPEMEHHBIM IPOM3BOJCTBOM TEILIOBOM

OHEPrun

TemioceTeBble 00BEKTHI

OOBEKTHI, BXOJSIIME B COCTAB TEIUIOBOI CETH U 00eCIIeUHBaOIIUe Niepeiady TeIJIOBOH
9HEPrUM OT MCTOYHHUKA TEIUIOBOW OSHEPIUU [0 TEIUIONOTPEOISIOIUX YCTaHOBOK

noTpeduTesnel TemIoBoil sHepruu

PacueTHbI DjIeMeHT
TEpPUTOPUATILHOTO JIETIeHUS

Teppuropusi TOPOACKOTO OKpyra HIM €€ 4YacTh, MPHUHATAs I Lejed pa3paboTKH
CXEMBbI TEIJIOCHA0XKEHUsI B HEM3MEHSEMBIX TPAHMIIAX Ha BECh CPOK JCWCTBUS CXEMBI

TEIIOCHAOKEHUS
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IHEPEYEHB IPUHATHIX OBO3HAUYEHUI

Ne n/n | Cokpamenne IosicHenue
1 BMK brnouHo-MonynbHas KOTENbHAS
2 BIIY BononoarorosurenbHas yCTaHOBKa
3 I'BC Topstiuee BogocHaOKEHUE
4 ETO Enunast TeruiocHa0xaromas opraHu3alus
5 3ATO 3aKpBITOE TEPPUTOPHATTEHOE 00pa3OBaHHe
6 4001 MHBecTuLinOHHAS TporpaMma
7 NTII MunuBuayanbHbIN TENIIOBOU MYHKT
8 MK, KM MyHununaneHass KOTenbHast
9 MVII MyHuIMnanbHOE YHUTAPHOE MIPEAIPUATHE
10 HBB HeoOxonnmas BamoBast BEIpydYKa
11 HJIC Hasor Ha 106aBIIeHHYIO CTOMMOCTD
12 HH3T HecHmkxaeMblil HOpMaTHBHBIH 3aIac TOTDIHBA
13 HC Hacochas cranums
14 HTA HopmaTtuBHas TexHuueckast JOKyMEHTaIus
15 HO23T HopmatuBHbI# 3KCIUTyaTallMOHHBIN 3a11aC OCHOBHOT'O MJIM PE3€PBHOrO BUIOB TOILUIMBA
16 OB OToIUIEHHE U BEHTWIALINAS
17 OH3T OOmuii HOpMAaTUBHBIN 3amac TOIUIHBA
18 [INP IIpoexTHbIE U U3BICKATENBCKIE PAOOTHI
19 I[THC IloBrICHTENBHO-HACOCHAS CTAHLIUSA
20 11T PD ITocranosnenue IIpaBurensctBa Poccuiickoit denepannn
21 oIy [lenomomuyperan
22 CMP CTpouTenhHO-MOHTaXKHBIE paOOTHI
23 carT CucreMa IeHTPaTN30BaHHOTO TEIIOCHA0KCHNUS
24 §iC) TenoBas sHEpTUs
25 XBO XUMBOJIOOUHCTKA
26 XBII XUMBOIOIOATOTOBKA
27 LTII LenTpansHBIN TEIIOBOW MyHKT
28 5M DJNeKTpOHHAS MOJIETh CUCTEMBI TEITOCHAOKeHHS T. MypMaHCK
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ITTABA 3. 2JIEKTPOHHASA MOJIEJIb CUCTEMbI TEIVIOCHABXEHUSA
HOCEJIEHUA

DNeKTpOHHAass MOJENb CHUCTEMbI TeriocHaOxeHus BbinosHeHa B [MIC Zulu 8.0
(pazpabdotunk OOO «Ilomutepm», CII0).

Bce runppaBiamueckue pacdeTbl, NPUBEIEHHbIE B JaHHOW pabOTe, BBINOJIHEHBI B
AIEKTPOHHOU MOJIEIIH.

JUis nanpHEHIIero MCHOJB30BaHUS DIEKTPOHHOW MOJENH, TeIJI0CHA0KAroIIHe
OpraHu3aluu JOKHBI OBITH 00eCIeYeHbl JaHHOW MTPOrPaMMON.

[Taker ZuluThermo mo3BossieT co3/1aTh PacUETHYI0 MAaTEMaTUYECKYIO MOJEINb CETH,
BBIIIOJTHUTh NACHOPTU3AllMI0 CETH, M Ha OCHOBE CO3JaHHOM MOJENM pelaTh
UH(GOPMAIIMOHHBIE 337a4M, 33/1a4d TOTOJOTUYECKOTO aHAINW3a, M BBHINOIHATH Pa3IUYHbIE
TEIJIOTUIPABIINYECKHUE PACUETHI.

Pacuery mnoasiexaT TYNHUKOBBIE W KOJBLEBBIE TEIUIOBbIE CETH, B TOM YHCIE C
MOBBICUTEIBHBIMU ~ HACOCHBIMM  CTaHUUSMM M JIPOCCEJNHMPYIOIIUMH  YCTPOICTBaMH,
paboTarouiye OT OJTHOTO WIIH HECKOIbKUX UCTOYHUKOB.

[IporpamMma mpenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacueT ¢ MPUCOEIUHEHHEM K
CeTH HMHJIMBHUIYaIbHbIX TeIIOBbIX MyHKTOB (WTII) M meHTpanbHBIX TEIMJIOBBIX ITYHKTOB
(LITII) mo HECKONBbKUM J[ECSITKaM CXEMHBIX PEIICHWI, MPUMEHSEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cucreM TemnocHaOXeHUS MOXKET MNPOU3BOAUTHCS C YUYETOM YTEUeK W3
TEIUIOBOW CETU U CHCTEM TEIUIONOTPeOsIeHNs, a TAKXKE TEIUIOBBIX MOTEPh B TPyOONpPOBOAax
TEIJIOBOM CETH.

Pacuer TemnoBBIX MOTEph BeAeTcs JUOO MO HOPMATUBHBIM MOTEPsIM, JHOO IO
(haKkTHUYECKOMY COCTOSIHUIO U3O0JIALIHH.

Pacuerst ZuluThermo w™oryr pabotaTh Kak B TECHOW HMHTETPAllUU C
reouHpopmalmonHoit cuctemoil (B Buae wmonyns pacumpenus ['MC), tak u B Buze
OTJENIbHON OHOIMOTEKH KOMIIOHEHTOB, KOTOpPbIE MO3BOJSIOT BBIMOJHATh pAacueThl U3
IIPUJIOKEHUN MOJI30BATENIEH.

CocraB 3aj1au4:

- IlocTpoeHue pacueTHON MOJEIH TEINIOBOU CETH

- Tlacnoprtuzamus 0ObEKTOB CEeTH

- Hamazmounslil pacyeT TEniIoBOU CETH

- IloBepouHsblii pacyeT TEMIOBOW CETH

12



- KoHCTpyKTOpCKMI pacdeT TEII0BON CETH

- Pacuer Tpebyemoii TemnepaTypbl Ha HCTOUYHUKE
- Kommyranuonnsie 3a1a4n

- IlocTpoeHnue npe3oMeTpudecKoro rpapuka

- Pacuer HOpMaTUBHBIX OTEPH TEIUIA YEPE3 U3OJISALIUIO

3.1 TI'pajduyeckoe mpeacTaBjieHHEe O0HEKTOB CHCTEMbI TENMJIOCHAOKEHUSI C

le/IBﬂ3KOI71 K Tonorpa(pnqeucoﬁ OCHOB¢ MpraHCKa U ¢ IMOJIHBIM TOHNOJOIHM4Y€¢CKHUM

ONMHUCAHHUEM CBSI3HOCTH 00bEKTOB

TemnoByo ceTh MOXHO H300pakaTh Ha KapTe, C MPUBSI3KOM K MECTHOCTH (IO
KOOpJMHATaM, C MPUBA3KON K OKPYKAIOIIUM OOBEKTaM), YTO MO3BOJUT B JaJIbHEUIIEM HE
TOJIbKO TPOBOJUTH TEIJIOTUIPABINYECKUE PACUEThl, HO M pellaTh APYrue WHKCHEPHBIC
3aJla4yM, 3Has TOYHOE MECTOHAXOXKJIEHUE TEIUIOBBIX ceTell. [IpuMep n300pa>keHus TErIoBOn
CETH Ha KapTe C MPUBSI3KONU K MECTHOCTH MOKa3aH Ha PUCYHKE HIDKE.

f/'.u! <

A\ a7k074

P21

N

none

B

Merywumka ) &

P21 &
5 77
$ J

£y/

725 Do e M

\ \ "
. ‘ Y

) A=
y Ha Yiota
!
y
N

| -

Tpu Pyuss

Pucynok 3.1 H3o0pakeHue Ten10Boi ceTH HA KapTe ¢ NPUBA3KONH K MECTHOCTH
Zulu MoxeT paboTaTh KaK B JOKaJIbHOM CHUCTEeME KOOpAWHAT (TUTaH-CXema), Tak U B

OJTHOM U3 TeorpauuecKux MPOCKIIHA.
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Cucrema noanepxkuBaeT 6oiee 180 marymos, B Tom umcine [13-90, CK-42, CK-95
mo 'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD8&3, EUREF §9.

Cnucok nojiiep>KuBaeMbIX JaTyMOB OYIET pacIIUPATHCS.

Cuctema npeniaraer Habop HpeAOINpeleeHHbIX cCUcTeM KoopauHat. Kpome Toro,
II0JIB30BATEIb MOXKET 3a/1aTh CBOK CUCTEMY KOOPAMHAT ¢ MHAMBHUYAJIbHBIMU [TApAMETPAMHU
JUIs TIOANEPKUBACMBIX CUCTEMOM IMPOCKLUMH. B 4acTHOCTH, 3Ta BO3MOXKHOCTBH IIO3BOJIMT,
IpU M3BECTHBIX MapameTpax (KIoyax NEepexoja), MpUBA3bIBATH JaHHbIC, XpaHsSIIHECS B

MECTHOM CHUCTEME KOOpJAUHAT, K OJIHOM U3 IJI100aJbHBIX CHCTEM KOOpAHUHAT.

JlanHble, XpaHAIIMECs B PasHBIX CHUCTEMaxX KOOPAMHAT, MOXKHO OTOOpakaTh Ha
OJIHOH KapTe, B OJHOU u3 mpoekiuil. [Ipu aTom nepecyer koopauHaT (eciau OoH Tpedyercs)
U3 OJHOTO JaTymMa B JPYroil W W3 ONHOW MPOCKIMHA B APYTyI0 MPOU3BOIUTCA MpPU

OTOOpaKEHUU «HA JIETY».
JlaHHBIE MOXKHO MEPENpPOCHUPOBATh U3 OJHON CHCTEMbI KOOPAUHAT B JPYTYIO.

Cnez[yeT OTMCTHUTD, YTO SJICKTPOHHAA MOJCIIb, IIPCAOCTABJICHHAA 3aKa3YUKOM, ObL1a

BEITIOJTHEHA B cucteMe koopauHat WGS 84,
3.2 TlacmopTu3anusi 00beKTOB CHCTEMBI TEMJIOCHAOKEHUS

[Ipu paboTte B reomHPOPMAIMOHHONW CHCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSl C TOMOIIBIO MBIIIKA WM 1O KoopauHaTtam. [Ipu atom cpasy dopmupyercs
pacuetHass Mojenb. Ilocie rpaduueckoro u300pakeHUST CHUCTEMBl TEIJIOCHAOXKEHHUS,
HEO0OXOIMMO 3a/1aTh pacyeTHbIE MapaMeTpbl OOBEKTOB M BBIIOJHUTH COOTBETCTBYIOIIUE

pacyerTsl.

TermnoBast ceTh BKIIOYAET B ce0s CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y49acTOK (TpyOOTIpOBO/IbI), MOTPEOUTENDh U Y3IIBI: IIEHTpadbHbIe TerioBbie MyHKTHI (LI TTI),

HACOCHBIE, 3aMIOPHYIO U PETYIUPYIOLIYIO apMaTypy, KAMEpbI U IPYTHUE JIEMEHTHI.
Uctounuk

Hcmounux — 3TO CUMBOJBHBIA OOBEKT TEIJIOBOM CETH, MOACIUPYIOIIUNA PEXKUM
pabotbl koTenbHOM unum TOL. B maremarnueckol MOJEIM HMCTOYHUK MPEACTaBISETCS
CETEeBBIM HACOCOM, CO3JAIOIIUM pacrojaraéMblidi HAamop, U TMOJANMUTOYHBIM HACOCOM,
OTIPEJICNISIONINM HATlop B 00OpaTHOM TpyOornpoBone. YCIOBHOE 0003HAUYCHNE UCTOYHHUKA B
3aBUCHMOCTH OT PEXKHUMa pabOThl TpeNCcTaBlIeHO Ha pucyHke. Ilpu paboTe HECKOTBKHX
HMCTOYHHKOB Ha OJHY CE€Th, OJJUH U3 HUX MOXET BBICTYNAaTh B KAU€CTBE MUKOBOW KOTEJIBHOM.
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L BEMHOMEH
‘ OTKHIYEH

PucyHnok 3.2 YciaoBHoe u3o0paxeHue HCTOYHMKA

YyacTok
Yuacmok — 3710 IMHENHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  JAMaMeTp TpyOOmpoBoaa;
—  THUII OIPOKJIAJKU;
—  BUJ U3OJISLUY;
—  pacxof TEeIIOHOCHUTEJ.

JIByxTpyOHasi TeruioBasi Ce€Th H300pakaeTcsi B OAHY JHHUIO U MOXET, B
3aBUCUMOCTH OT JKEJIaHUs TO0JIb30BaTENsl, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATH

cTanaaptTHomy uzoopaxkenuto cetu mo ['OCT 21-605-82.

Kak m000i1 00bEKT ceTH, y4acTOK MMEET pa3Hble peXUMbl pPabOThI, HANPUMED,
«OTKITIOUEH TIOJAIONIUI» WU  «OTKIIOYEH OOpaTHBI», CM. PHCYHOK «PexXuMbI
M300paXkeHusl yyacTKa» . DTU PEKUMBI MO3BOJISIOT CMOAECIUPOBATh MHOTOTPYOHBIE CXEMBbI

TEILUIOBEIX CETEN.

Pexum 1 BrnioueHw! oda Tp-aa T T
Pexum 2 - Buiknwouersl oba Tp-ga T T
Pexum 3 OTkniouer obpaTHsIil Tp-4 T T
Pexwum 4 . OTrnioyeH nogaowui Tp-a T . T
Mone3oBatensckoe n3obpaxeHne ceTu W3obpaxenue cetu no MOCTY 21-605-82

Pucynok 3.3 H300pa:keHne HECKOJBKHX COCTOSIHUHM Y4YacTKOB, 3aJaBaeMbIX Pa3HbIMH

pexuMaMu

Vi3en

V3en — 3T0 CUMBONBHBIA OOBEKT TEIJIOBOM ceTn. B TermioBoil ceTu y3mamu

SBISIIOTCS. BCE OOBEKTBI CETH, KPOME HWCTOYHHMKA, TOTpPEeOUTeNnss U ydacTKoB. B
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MaTeMaTHYEeCKON MOJIeJIM BHYTPEHHEE IMpeJCTaBlieHne OOBEKTOB (KpOME HCTOYHHKA,
norpeburens, mnepembruku, LTIl wu perynsaTopoB) Moaenupyercss HOBYMs Yy3JIaMH,

YCTaHOBJICHHBIMH Ha MOJAIOIIEM U 00paTHOM TPyOOIPOBOIAX.

VYcioBHOEe 0003HAUCHHUE Y3JI0BBIX 00BEKTOB B 3aBHCHUMOCTH OT pexKuMa pa6OTI>I

IpeJCTaBICHBI HA pUCYHKE 3.4.

Tennosad KaMepsa

@® pazeeTBnexHue

»- cMeHa ouameTpa

Pucynok 3.4 YcijoBHOe H300pakeHne y3J0BbIX 00bEKTOB

ITpocTBIM y3J10M B MOJENH CUMTAETCS JIIOOOH y3€l, YbM CBOMCTBA CHELHUAIBHO HE
oroBopeHsbl. [IpocToil y3en ciy>KUT TOJIBKO JUIsl COEAMHEHUS yYacTKOB. TakKuMU y3J1aMu JJist
MOJIETIN SIBJISIIOTCSL TEIUIOBbIE KaMephbl, OTBETBJIEHUS, CMEHbl AMAMETPOB, CMEHA THUIIA

MPOKJIaJAKH WJIM TUIIA U30JIAIUN U T. 1.
L[eHTpaJIBHBIe TCILIOBBIC ITYHKTBI

Llenmpanouwiii  mennosou nywkm (L{TII) — 5TO y3en HONOJTHUTEIHHOTO
peryaupoBaHusl M paclpeleseHus TeIUIoBOoM dHepruv. Hanuume Takoro ysna
MOAPa3yMeBaeT, 4YTO 33 HUM HAaxOIWUTCS TYIHKOBAas CE€Th, C WHAWBUIAYAIBbHBIMU
norpedurensimu. B IITII MoxkeT BXOAUTH TOTBKO OJMH YYaCTOK M TOJBKO OJMH y4acTOK
MOXET BBIXOAUTh. [lpyyeM BXOAAIMMI y4YacTOK MAET CO CTOPOHBI MarucTpaiu, a
BBIXOJSIIMNA y4acTOK BeAET K KOHEYHbIM moTpedurtensiM. Buyrpennsas komupoBka L[TII
3aBUCUT OT €r0 CXEMBbI NMPHUCOEAMHEHUS K TEIUIOBOM ceTH. DTO MOXKET ObITh IpYHIIOBOM
AJIeBaTOpP, TPYNIOBOM  HAcOC CMEIIEHUs, HE3aBUCUMOE IOJKIIOYECHHE TPYIIIbI
norpebureneit, Ooitmeppl Ha I'BC wu 1.1 Ha naHHBII MOMEHT B pachopssKeHUU

nosib3oBarens 28 cxeM npucoeauHenus LTI
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Pucynok 3.5 H3zo0paxenune L{TII

BcrmoMmorarenbHblil yaacTok

Bcnomoeamenvuwiti yuacmok — yKa3bIBaeT Hayajio TPYyOOIPOBOJOB TOPSUYETO
BOJIOCHAOXKEHHSI TIpU 4eThIpexTpyOHOU TemnoBod cetu mocie LTI Dto Hebombmoi
Y4acTOK 3aKaHYMBAETCS TMPOCTBHIM Y3JIOM, K KOTOPOMY MOAKIIOYAETCS TPYOOIPOBOI
ropsiyero BOJAOCHAOXKEHMs, KakK Ioka3aHo Ha pucyHke «llogkmioueHue TpyOonpoBoa

I'BC».

BcnomorarensHbIA
y4acTok ana LTN

£ 5

I

LTn ©

Pucynok 3.6 Ioakawdenune Tpydonposoaa 'BC

IToTpebutens

Ilompebumens — 3TO KOHEUYHBIH OOBEKT ydacTKa, B KOTOPbIM BXOJIUT OJUH
MOJIAIOIIMN ¥ BBIXOJUT OJIMH OOpaTHBIA TpyOOIpoBoJ TertoBoi cetu. [lon morpedburenem

IMOHHUMAaETCs a0OHEHTCKUH BBO/J B 31aHUC.

VYcnoBHoe 0003HaYeHHE TOTPEOUTENss B 3aBHCHUMOCTH OT peXHMa padoThI

IPEJICTABICHO HA PUCYHKE HHUIKE.
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. BEMKIYEH
. OTENKYEH

Pucynok 3.7 ¥YcJjioBHOe u300paxeHune noTpeduTest

[ToTpebuTenb TEMIOBOW IHEPIHUM XapaKTEPU3yeTCS PacueTHBIMH Harpy3kaMu Ha
CHUCTEMY OTOIUICHMS, CHUCTEMY BEHTWISIIMM W CHCTEMY TOPSYErO BOJOCHAOXKEHUS W
pacyeTHBIMU TeMIIepaTypaMu Ha BXOJE, BBIXOJE MOTPEOUTENS, U pacYeTHON TeMIepaTypoit

BHYTPEHHETO BO3/1yXa.

B ogHonuHeHOM IpCaACTAaBJICHUNU HOTpe6I/ITeJ'II> — 9TO y3J'IOB01>i OJICMCHT, KOTOpI:-Iﬁ

MOJKET OBITH CBSI3aH TOJIBKO C OOHHUM Yy4aCTKOM.

BHyTpeHHSIST KOOUpOBKA MOTPEOUTENSI CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
NPUCOSAMHEHUST K TEIuioBOM cetn. CXeMbl MOTyT OBITh 3JEBAaTOPHBIE, C HACOCHBIM
CMEIICHUEM, C HE3aBUCUMBIM IPUCOEIWHEHUEM, C OTKPBITBIM HWJIM 3aKpPBITBHIM OTOOpPOM
Boael Ha I'BC, ¢ perynasitopamu temmeparypbl, OTOIUIEHHUs, pacxojga W T.4. Ha maHHbIi

MOMEHT B pacloOps>KEHUH NoJib3oBarTens 31 cxema npucoeIuHeHus: oTpeOuTenei.

Ecimu B 3maHMM HECKOJNBKO Y3JI0B BBOZA, TO OOBEKTOM «IOTPEOUTENB» MOMKHO
OmHcaTh KaXAbld BBOJA. B TOoke Bpems Kak OJWH IMOTPEOUTENb MOXKHO OIHUCATh IEIBIN
KBapTaJl WU 3aBO/I, 33/1aB /I TAKOTO OTpeOuTeNsi 0000IIEHHBIE TETIOBBIC HATPY3KHU.

O06001IeHHbBIN TOTPeOUTEIH

Obobwennvlii.  nompebumenb — CUMBOJBHBIH  OOBEKT  TEIJIOBOM  CETH,
XapaKTePU3YIOLIUICS  MOTPeOIIEeMbIM  PacXoJOM CETEBOM BOABl WM  33JaHHBIM
COMPOTHRIICHUEM. TakuM TMOTpeOUTEIeM MOXHO MOJCIUPOBAaTh, HAMPUMEpP, OOIIYIO

HArpy3Ky KBaprajia.

VYcnoBHoe 0003HaueHHE OOOOIIEHHOrO0 MOTPEOUTENsT B 3aBHCHUMOCTH OT pexuMa

paboTHI NPEACTABICHO HA PUCYHKE HUXKE.

BKNHO4YeH
OTKNHO4YeH

Pucynok 3.8 H3o0paxxenue 00001IeHHOT0 IOTPeOUTEIIsA
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Takoit 00BEKT yIOOHO HCHOJIB30BaTh, KOIJAa BO3HUKAET HEOOXOAMMOCTh
paccuuTaTh THAPABIMKY CeTH 0e3 WH(POpMAIMHd O TEIJIOBBIX Harpy3kax M KOHKPETHBIX
cxemMax MpHUCOeAUMHEHUs TmoTpeduteneit K TeruioBod cetu. Hampumep, mpu pacuere
MarucTpaJbHBIX ceTell MH(pOopMalUu O KBapPTAIBHBIX CETAX MOXKET HE OBbITh, a JIJISl OIICHKH
MOTEph HAMoOpa B MArUCTpPalIsX JOCTATOYHO 3a/aThb OOOOIIEHHBIE PAacXoJbl B TOUKaX

IMPUCOCINHCHUA KBAPTAJIOB K MaFHCTpaHBHOﬁ CCTH.

B onHonuHelHOM UW300pakeHMHM HE Tpedyercs MOAKIYaTh OO00OIIEHHBII
noTpeOuTeNIb Ha OT/IEIBHOM OTBOSILEM yYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CTb B 3TOT y3€J MOXKET BXOAWTh W/MIM BBIXOAWUTH JII00O€ KOJIMYECTBO YYacCTKOB. IJTO

IHO3BOJIACT 6BICTpO u yI[O6HO, C MUHUMAJIBHBIM KOJIMYCCTBOM MCXOJHBIX JAHHBIX.

l
s ~ > —— ¢

McTOYMHHK 06 0GLWEeHHbIe NOTpesUTENH

Pucynok 3.9 BapuaHThl BK/IIOYeHHE 00001IEHHBIX NOTPeduTe el

3aaBIKKA

3aoseusicka — PTO CUMBOJIBHBIN O0BEKT TEIIOBOM CETH, SBJISIOIIUIACS OTCEKAIOIIUM
yCTpOMCTBOM. 3aJBHU)KKA KpPOME JBYX pPEXKHUMOB pPaOOTBHl (OTKPBITA, 3aKpbITa), MOKET
HaXOJUTHCS B MPOMEXXYTOUYHOM COCTOSTHUU, KOTOPOE OIPEIENACTCS CTEIIEHbIO €€ 3aKPBITHS.

[IpomexxyTOYHOE COCTOSIHUE 3aBUKKH JTIOJDKHO OMPEEISTCS P €€ peKUMe paOOThI.

’ : l OTKPBITA

N 3aKpbITa

Pucynoxk 3.10 YcioBHoe uzodpaxkeHue 3aBUKKH

YcnoBHOE 0003HAYEHHE 3aTIOPHO-PETYIUPYIOMIETO YCTPOICTBA B 3aBUCUMOCTH OT

pexuma paboThI:

3aiBIKKA B OAHOJMHEHHOM W300pa)KEHUU TPEICTABISIETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM TIPEJICTaBJICHUN B 3aBUCHMOCTH OT 3aJIaHHBIX MapaMeTPOB B CEMaHTHYECKOU
0a3e JaHHBIX, MOXET OBITh YCTAaHOBJIEHa Ha o0Ooux TpybdompoBomax puc 3.10.
«OIHOJIMHEWHOE ¥ BHYTPCHHE MPEACTABICHUE 32/ IBFKKH.
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Pucynok 3.11 OnnoiuHeliHOe ¥ BHYTPEeHHe NpeAcTaBJIeHHe 3aJBHKKH

[Iepembiuka

Ilepembluka — 3TO CUMBOJIBHBIA OOBEKT TEIJIOBOW CETH, MOAEIUPYIOIINI y4acTOK
MEX 1y TIOJJAIOIUM U OOPaTHBIM TPYOOIIPOBOIAMHU.

VYcnoBHoe 0003Hau€HHE TIEPEMBIYKM B 3aBUCUMOCTH OT peXuMma paboThl

IMpEaACTaBJIICHO Ha PUCYHKC HUIKC.

OTKDEITA

3aKpbeITA

Pucynok 3.12 YcJi0BHOe npeAcTaAB/ICHHE ITEPeMbIYKHU

[Tepembiuka MO3BOJISET CMOAECIMPOBATH YYACTOK, COEAUHSIONIMN TOAAIOIMIMN U

oOpaTHbId TpyOOIpOBOJB. B 3TOT y3en MOXKET BXOAWTH W/WUIU BBIXOJIUTH JIIOOOE

— =%

Pucynok 3.13 Ilepembruka

KOJINYCCTBO YUACTKOB.

Tak kak mepemMbIuKa B OJTHOJUHEHHOM M300pakeHUU MPEICTaBICHA Y3JIOM, TO JJIs
MOJICTUPOBAHUS COCIMHECHUS MEXAY TNOJAIIIUM TpPyOOIPOBOIOM OIHOTO ydYacTKa u

oOpaTHBIM  TPyOONIPOBOJOM  APYTrOro y4acTKa OJHOTO JJIEMEHTAa  «IIEPEMBIUKA)

HenocTaTouHo. [ToHamo0sTCs ellle ABa y4acTKa: OJUH TOJBKO MOJAIONIUHN, IPYroi - TOJBKO

oOpaTHBIH.

20



Pucynok 3.14 Coeqnnenune Mexay NOAAKIMM TPYOOINPOBOAOM OJHOI0 YYACTKA U OOPATHBIM

TPYOONIPOBOIOM JAPYroro y4acTrka

Hacocnas cranuus

Hacocnas cmanyus — cMMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTEPHU3YIOIIUNCS

3a/laHHBIM HAIlOPOM WJIM HAlOPHO-PACXOIHON XapaKTEepPUCTUKON YCTAHOBIEHHOTO HAacOCa.

HacocHas ctaHiust B OTHOJIMHEHHOM M300paXKCHUU MPEACTABISACTCS OJHUM Y3JIOM.
B 3aBucuMOCTH OT TaOJUYHBIX MAPaMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAaHOBJICH Ha
MOTAFOIIEM HJIM 0OpaTHOM TPYOOIpOBOE, TMOO Ha 000UX TPYyOOIPOBOAaX OJHOBPEMEHHO.
Jnis 3amaHvs HANpaBJICHWS JEHCTBUS HAcoca B OTOT y3€d TOJNBKO OJWH YYacTOK

00s13aTeNLHO AOJDKCH BXOAWUTH U TOJIBKO OIWH YY4aCTOK JOJIKCH BBIXOIUTD.

Ot e P et

e e el e )

Pucynok 3.15HacocHasi cranumst

Hacoc MoxHO MoaenupoBath AByMs CIiocobamu: Tu0O0 Kak ujeaibHOE YCTPOUCTBO,
KOTOpOE€ H3MEHSET JaBJICHHE B TPyOONpoOBOAEC HAa 3a/JaHHYIO0 BEIHUYMHY, JHOO Kak
YCTPOUCTBO, paloTaroliee C Yy4eTOM pealbHOW HAMOPHO-PACXOTHON XapaKTePUCTUKHU

KOHKPCTHOI'O Hacoca.

B nepBom ciyyae npocTo 3a7aeTcsl 3Hau€HUE Haropa Hacoca Ha MOJaoIeM W/Uin
oOpatHoM TpyOompoBozae. Ecnu 3HadeHune Hamopa Ha OJHOM U3 TPyOONpPOBOJOB PaBHO
HYJI0, TO HAacoc Ha J3ToM TpyOompoBojae otcyrcTByeT. Eciam 3HaueHue Hamopa
OTPHIIATETHHO, TO 3TO O3HAYAET, YTO HACOC PabOTaeT HABCTpEUYy BXOASAIIEMY B HErO

Y4YacTKy.
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Pucynok 3.16 IIbe3omeTrpuyeckue rpadpukn

Ha pucynke 3.16 BuIHO, KaK pa3NUYHbIE HANpPABICHUS YYacCTKOB, BXOISIIMX H
BBIXOJIAIIMX M3 HACOCAa B COYETAHWU C PAa3HBIMU 3HAKAMU HAIopa, BIUSIOT Ha pe3yJbTat

pacdera, 0OTOOpa)KEHHBIN Ha MTbE30METPUIECKUX IrpaduKax.

Korna 3amaeTcss TOJIbKO 3HAYCHHE Hamopa Ha HAaCOCC, OHO OCTACTCsA HCU3MCHHLIM

HC 3aBUCHMO OT IIPOXOAAIICTO YCPE3 HACOC pacxoaa.

Ecnu monenupoBaTh paboty Hacoca ¢ yuetoM ero QH xapakTepuctuku, To cieayer

3a/1aTh PacxXo/bl M HAOPBI HA TpaHULAX paboyell 30HbI Hacoca.

Hmam|
Hmin ‘\\
n
Gmin Gmas

Pucynok 3.17 HanopHo-pacxogHasi XapaKTepHuCTHKA HACOCa

[lo 3agaHHBIM JABYM TOYKaM oOmpejaensieTcs mnapadojia ¢ MakCUMyMOM Ha OCH
JIABJIGHUH, 1O KOTOPOM pacueT u OyIeT OmpenesaTh Harmop Hacoca B 3aBHCHUMOCTH OT
pacxona. Cneayer OTMETUTh, YTO XapaKTEpPUCTHKA, 3a/laBaeMas TakKUM oO0pa3oM, MOXKET
OTJIMYATHCS OT PEaTbHONM XapaKTepUCTHKH Hacoca, HO B mpeaenax paboueit obmactu obe
XapaKTePUCTUKUA MPAKTHUECKH COBMANAIOT. [l OmucaHWsl HECKOJBKUX MapauieIbHO
paboTarolux HAcOCOB JIOCTAaTOYHO 3a7aTh HUX KOJMYECTBO, U PE3YJbTUPYIOIIAs

XapaKTepUCTUKa OyAET onpesesieHa MpHU pacueTe aBTOMaTHYECKH.
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Tak xax Hanopsl Ha rpaHuIax pabodel o0nacTH Hacoca OepyTCs U3 CIIPABOYHUKA U
BCErJa IOJIOKUTENbHBI, TO HalpaBlICHHUE JIEHCTBUS TAaKOTO Hacoca OyAeT OmpenessaTbes

TOJIBKO HAIpaBJICHUECM BXOIAIICTO B Y3€JI yJacCTKa.

Hpoccenupyromue ycTpoucTsa

Hpoccenupyromuye yCcTpOMCTBA B OAHOJIMHEWHOM IMPEICTABICHUH SBIISIOTCS
y3JaMH, HO BO BHYTPEHHEH KOAMUPOBKE — 3TO JIOTIOJHUTENbHBIE YYACTKU C MOCTOSHHBIM
WIM TEPEMEHHBIM CONpPOTUBJIEHHEM. B npoccenupyromuil y3en o00s3aTelbHO JIOJKEH

BXOOUTH TOJIbKO OJHWH Y49aCTOK, U TOJILKO OAWH YYaCTOK U3 y3Jia DOJI’KCH BbIXOJIUTD.

Ha nogawwes apySonpoboge Sregq

Chﬁhﬂ':::ﬂ“c:-
0

Ha oBpamuon mnpybonpofioge

o - 3 - i
O * o
I .
Sreqg

Pucynok 3.18 /Ipoccesupyromme ycTpocTBa

HpoccenbHas maiiba

poccenvuas watiba — 3T0 CUMBOJIBHBINA 00BEKT TETIOBOM CETH, XapaKTeprU3yeMbIil
(buKCUpOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiosl. JlpoccenbHas maiiba
UMeeT JBa peKuMa paboThl: BBIYMCIsiEMas U yCTaHaBlIMBaeMas. Y CTaHaBlIMBaeMas Iaiida
— 3TO HEPEryJIUPyEeMOe COMPOTUBIIEHUE, TO BEIMUYMHA TACUMOI0 I1aif00il Harmopa 3aBUCUT

OT KBaJpaTa, MPOXOIIEero yepes maildy pacxoja.

BeivMcnAsman wanba

[ | YeTaHaenMeaeman wWaiba

Pucynok 3.19 YcioBHoe npeacraBiieHne maidbl

Ha pucynke BuAHO, Kak MEHSIOTCS NOTEPH Ha IIaiide, yCTaHOBIEHHOW Ha

NOJIAfOIIEM TPYOOIPOBO/IE, MPH YBEIUYCHUH pacxojia Yepe3 Hee B J1Ba pasa.
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Pucynok 3.20 XapakTepucTHKH ApoccebHBIX A0

Perynstop naBnenus

Pecynamop oOaenenuss - ycTpoHCTBO C NMEPEMEHHBIM COINPOTHUBIEHUEM, KOTOPOE
MO3BOJISIET TOAJEPKUBATh 3aJaHHOE [aBJICHUE B TPYOOIPOBOJE B OMNPEICICHHOM
JUarna3oHe M3MEHEHHUs pacxona. PerynsTtop naBieHHsS MOXKET yCTaHABIMBATHCS Kak Ha

MOJIal0IIEM, TaK U Ha 0OpaTHOM TPyOOIpOBOJIE.
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Pucynok 3.21 Peryasitop naBiieHust

Ha pucynke 3.21 moka3aHo, 4To HpH yBEJIWYEHUH B JBa pa3za pacxoia dYepe3
PETyJSITOp, YCTAaHOBJICHHBIA B 0OpaTHOM TPyOOIIPOBOJIE, JABJICHHUE B PETYIHPYEMOM Y3Iie

OCTacTCA IIOCTOAHHBIM.

BennurHa CONpOTHBIIEHMS pEryisaTOopa MOXKET H3MEHATHCS B Ipefenax oT
OECKOHEYHOCTH 10 COMPOTHUBIICHHSI TOJHOCTBHIO OTKPBITOTO perynsropa. Eciam ycnmoBus
paloTHI CETH 3aCTABISIOT PETYISATOP MOJTHOCTHIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEPETyJINPYEMbIN IPOCCENNPYIOIINN y3€.
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Perynsrop pacnosaraemoro Haropa

Pezynamop pacnonacaemozco nanopa — 3T0 CUMBOJIbHBI OOBEKT TEIJIOBOM CETH,

NOJIIEPKUBAIOIIMN 3a/IaHHBIN pacIioyiaraeMblil Harop mnocie ceosl.

PaGora perymsaTopa pacrmosiaraeMoro Hamopa aHajJoruyHa paboTe peryisropa
JABJIEHMSI, TOJIBKO B 3TOM Cllydae PETYJSTOp CTapaeTcs JAepKaTh IMOCTOSHHOW 3aJJaHHYIO

BCIIMYNHY pacliojiaracMoro Halropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogatoliem TpyGonpoeoe

E PErynaTop pacnonaraemoro Hanopa Ha oGpaTHoMm TpyGonpoBsoge

Pucynok 3.22 Yc/i0BHOe npeAcTAB/ICHHE PeryJisiTOPOB HANopa

Perynsarop pacxona

Pezynamop pacxooa — 370 CAMBOJILHBIN 00BEKT TEIIJIOBOM CETH, TIOIISP KHUBAIOIIIHIA

3aJIaHHBIM ITOJIB30BATCIIEM PACXO/J TCIINIOHOCUTCIIA.

PerynsaTop MOXXHO ycTaHaBIMBaTh Kak Ha TMOJAMONMEM, TaK W Ha 0OpaTHOM
TpybonpoBose. K pabore perymaropa pacxomga MOXHO OTHECTH BCE CKa3aHHOE IIPO

PETYIATOPHI JaBJICHUS.

ﬁ perynaTop pacxoda Ha nogatoLlem Tpybonposoge

ﬁ perynaTtop pacxoaa Ha o6paTHoM Tpy6Gonposoae

Pucynok 3.23 Ycii0BHOe npeAcTAB/IEHHE PeryJIsiTOPOB pacxoaa

B cymectByromux 6a3zax nanHeix «ZULU» mnpenycMmarpuBaroTcs CTaHAApTHBIE

XaApaKTCPUCTHUKU 110 ITPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEILJIOCHAOKEHHMS.

CocTtaB MHQOpMAIUMU MO KaXJOMYy TUNY OOBEKTOB HOCHUT Kak HMH()OPMATHBHBIN
Xapakrep (Hampumep: Uil UCTOYHUKOB - HAaMMEHOBAHUE MPEANpPUATHS, HAUMEHOBAHME
UCTOYHHMKA, JJIs1 TOTpeduTesIel - aapec y3ia BBOJa, HAMMEHOBAHUE y3Ja BBOJAA U T.J.), TaK
¥ HEOOXOAUMBIH 17151 QYHKIIMOHUPOBAHUS PACUE€THON MOJEIH (HallpuUMep: U HCTOYHUKOB
- Fe0JIe3n4ecKasi OTMETKa, pacueTHasi TEMIIEpaTypa B MOJAI0LIEM TpyOONpoBOEe, pacueTHasl

Temreparypa XoiogHol Boabl). IlomHoTa 3amonHeHuss 0a3bl JAaHHBIX M0 MapameTpam
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3aBUCHUT OT HAJIMWYUA UCXOOHBIX HJAHHBIX, IPCIO0CTAaBJICHHBIX 3aKa3unuKkoM H OIMPOIICHHBIMHA

CY6I>CKTaMI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJICHHOT'O ITYHKTA.

[Ipu >xenaHuu MoOJIb30BaTENs, B CYIIECTBYIOIIUE 0a3bl NAHHBIX MO OOBEKTAM CETH

MOKHO I[O6aBI/ITI) JOITOJIHUTCIIBHBIC ITOJIA.

3.3 IlacmopTM3amusi ¥ ONHCAHHE PACYETHBIX €IMHHUI] TEPPUTOPHUAIBLHOIO
JeJIeHN s, BKJII0Yas aAMHHUCTPATHBHOE
ONEeKTpOHHAs MOJENb MO3BOJIAET HAIVISIAHO HAa TONOOCHOBE CEIBCKOTO IOCEJICHUS
pasrpaHUuuTh W NACHOPTU3MPOBATh €IWHUIBI TEPPUTOPUAIBHOIO JENEHMs. TakuMu
rPaHULAMU TEPPUTOPUAIIBHOTO JEIEHUS MOTYT SBJISITHCS:
® KaJacTpOBbIE KBAPTaJbI;
® TEIUIOCETEBHIC PAlOHBI;
¢ [UIAHWUPOBOYHBIEC PAliOHBI;

¢ AJIMHUHHUCTPATUBHBLIC paﬁOHBI.

Certka pallOHUpOBaHUs, HAHECEHHAs B DJIEKTPOHHON MOJIEIH, TO3BOJISET MPUBI3ATh
0a3y MaHHBIX, COCTOAIILYIO U3 CBEJCHUN, BXOASIINX B MACHIOPT €AUHUIIBI TEPPUTOPHATHEHOTO
JeleHusA, K IUIOIMIAJHOMY OOBEKTYy, OIpPEACISIIONIEMY TPaHHUIBI OTOH  CIMHHIIBI.

['padmuecku, aAMUHUCTPATUBHOE JI€JICHUE MPOUIUTIOCTPUPOBAHO Ha pUCyHKe 3.24.
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YcnoBueie odo3naveHun
3oun dedcmbBua ucmoyHukob

[ MmduBudyanshme uCMONHUKU MeNAoCHABXeHUS
Komenshas «Pocman

[ KomensHas «CeBeprasan

[ Komensnas TU «PocaskoBo WxwHoen
[] Komensuas TU «PocaskoBo -1»
] Komensnas N222

[ Komensnas AD «MMTMN»

I Komenshas «®Pecmubanshasn

[ 0xHas xomenbHasn

Il Komenwras N1 000 “T/K"

[ Y20neran komensHas MYN «MYK»
[ Bocmounas KomensHas

KomensHas «ASpam Muc»

I Myprawckas T3U

Pucynok 3.24 /leienue TeppuTopun ropoaa MypMaHCK 10 30HAM TeNJIOMI0CHAOKEHH
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3.4 TI'mapaBiauyeckuii  pacyeT  TeIUIOBBIX  ceTeil  JIl00OW  cTemeHHU
3aK0JILIIOBAHHOCTH, B TOM 4HCJe IHAPaBJIMYecCKHMii pacyeT NMpU COBMeCTHOIl palore
HECKOJIbKHX HCTOYHHMKOB TEIVIOBOM JHEPIUH HA eMHYI0 TEeIJIOBYIO CeTh

TennoruapaBnuyeckuil pacuer MporpaMMHO-pacueTHOro kommiekca ZuluThermo
BKJIIOYAET B c€0sl MOJIHBINA Ha0Op (PYyHKIIMOHAIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOLIUE UM
UH(POPMaLMOHHBIE CTPYKTYPhI 0a3bl JaHHBIX, HEOOXOAUMBIX IS TUAPABIMYECKOrO pacyera
Y MOJICTMPOBAHUS TEIJIOBBIX CETEH.

Pa3MepHOCTh paccUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIBIIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, Pa0OTAIOLINX Ha OOIIYIO CETh - HE OTPAHUYEHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENW CeTH M (POPMUPOBAHMS
[acIoOPTU3ALNN KaXI0r0 00BEKTa CETH, B TOJTYUHUBILEHCS 3JIEKTPOHHON MOJETU MOCEIEeHUs
MOTYT BBITIOJIHSTHCS PA3JINYHbIE TEIUIOTHIPABINYECKUE PACUETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIUIOBOM CETHU M CUCTEM TEIUIONOTPEOJICHHS, a TaKXKe TEIJIOBBIX MOTEPh B TPYyOONpPOBOAAX
TEIUIOBOW ceTH. PacueT TemoBbIX MOTEph BeJETCs JUO0 10 HOPMAaTUBHBIM MOTEPSIM, JTHOO
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUU.

Pe3ynpTaThl pacdyeToB Moryt ObITh SKcnoptupoBanbl B MS Excel, HarmsanHo
IPEJCTABIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpPAacCKH M IbE30METPUYECKUX TI'padUKOB.
Kaprorpapuueckuii Marepuas u cxema TEIJIOBBIX CETe MOXKET ObIThb O(pOopMIIEHa B BHJIE

JAOKYMCHTA C HCIIOJIb30BAHHUCM MAKCTA IICYATU

B mnactosimee Bpemss B coctaB pacuetoB [IPK Zulu Thermo Bxomutr 6 Tumos

TUIPABIMYECKOTO pacuera:

® HAJIAJOYHBIN PaCUeT;

® [I0BEPOYHBII pacyer;

® KOHCTPYKTOPCKHMH pacuer;

® pacyer TemrepaTypHOro rpaduka;
® pacyeT HaJEeKHOCTH;

® pacyeT HOPMAaTUBHBIX ITOTEPH TEILIA YEPE3 UOIISILMIO.
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3.5 MogeanpoBanue BceX BHIOB IepeK/JIOYEHHI, OCYLIEeCTBJIsIEeMbIX B
TEIVIOBBIX CeTsIX, B TOM 4YHCJIe IMePeKJIYEeHUIl TeMJIOBbIX HArPY30K MexKAy
HCTOYHHUKAMM TelJIOBOH JHEPIUH

[Iporpammuoe  oGecneuenue  [IPK  ZuluThermo  mo3Bomsier  mpoOBOAWTH
MOJICIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHHIN B «TUApaBIMYecKOM moaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
pEryIupyoomieil apMatypbl U HAaCOCHBIX arperaroB B 0a3e JIaHHBIX OINHMCAHUS TEIJIOBOM
cetu. Jltoboe mepekitoueHne Ha cCXeMe TEIUIOBOM CeTH BiieYeT 3a cO0OM aBTOMAaTHYeCKOe
BBITIOJTHEHUE THIPABIMYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIFOOOH MOMEHT BpeMEHU
MOJIB30BATENb BUJUT TOT THUIPABIMYECKHN PEXKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€I1 COBOKYITHOCTH 3allOPHO-PETYIHUPYIOILIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEME TEIIOBOU CETH.

[lepexnroyeHuss MOTYT OBITh KaK OJWHOYHBIMH, TaK M TPYNIOBBIMH, JUIS JHOOOM
BBHIOPAHHOM (TOMEUEHHOMN) COBOKYITHOCTH MEPEKII0YAEMbIX JIEMEHTOB.

JInsi HACOCHBIX arperaToB M WX TPYINI B MOJEIU JOCTYIHBI HECKOJbKO BHJIOB
MEPEKIFOYCHUI:

® BKJIIOUYCHUE/BBIKIIOUCHHUE;
® JIPOCCEIMPOBAHMUE;
® U3MEHEHHE YaCTOThI BPALICHUS TPUBOJIA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUU (OTKPBITA/3aKphITA),
MOTYT UMETh TIPOMEKYTOYHOE COCTOSTHUE «IIPIKATa», ONpeesieMoe B TUO0 B MPOIEHTaX
OTKPBITHSI KJIamaHa, JUOO B 4ucie 000poTOB mTOKa. [IpM 3TOM COCTOSHMM 3aJIBHXKKA
MOJICIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACHOPTHOU
XapaKTEPUCTUKE KIIarnaHa.

[Ipu nmr000M MEpeKTIOYEHUH HACOCHBIX arperaroB B HACOCHOW CTaHIIMM WM Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAoOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpebuTerneii mepekIoYeHIEM SBISIETCS JIF000€ U3 CISAYIONUX eHCTBUI:

e  BKJIIOYCHUE/OTKIIOYEHUE OJHOTO WJIM HECKOJILKUX BUIOB TEIJIOBOM HArpy3KH;

L4 OrpaHMYCHUC OJHOT'0O MW HECKOJBKHUX BUI0OB TCIJIOBOM Harpys3Ku;
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®  U3MEHEHHME TEMIIEpaTypHOrO rpapuka WIM  YIEJIbHBIX  PAacXo/0B
TETJIOHOCUTEIIS 110 BUAaM TEIJIOBOM Harpy3KH.

[Ipenycmotpena renepaiusi CreuaibHbIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOUYEHHBIX
aboOHEHTaX W YyYacTKax TEeIUIOBOM CETH, COCTOSHHE KOTOPBIX H3MEHHUJIOCH B pPE3yJbTaTe
MOCJIETHETO MPOU3BEIECHHOIO €IMHUYHOTO WJIA T'PYIIOBOrO MEPEKIIOYEHUS. DTH OTYETHI
MOTYT coJiepkaTh J00yro uHopMamui 00 3TUX O00BEKTaxX, cojJep)Kallyrocs B 0Oase
JAHHBIX.

PexuM ruapaBIuyeckoro MoAeIMpOBaHMs TO3BOJISIET ONEPATUBHO MOJIy4aTh OTBETHI
Ha Bompochkl Tuna «4Yro Oyzaer, eciu...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OIIMOOYHBIX
JICMCTBUI NPU PETYINPOBAHNN PEXXUMA U NIEPEKIIIOUCHUSIX HA PEaJIbHOM TEIUIOBOU CETH.

[TogpcucreMa TUIPABIMYECKUX PACUETOB IMO3BOJSET MOACIUPOBATH MPOU3BOJILHBIE
pPEXHUMBI, B TOM YHCJIE aBapHilHble W MEPCHEKTUBHBbIE. | MApaBINYECKOE MOJIETUPOBAHUE
MpEeNIoaracT BHECEHHE B MOJENb KaKUX-TO W3MEHEHHH C IEeTbI0 BOCIPOU3BENICHUS
PEKUMHBIX TIOCIEJICTBUNA JTUX M3MEHEHUH, KOTOphIE MCKaXXKAIOT pealbHbIE JIaHHBIE,
OMMCHIBAOIINE IKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSIHHUM.

[TopcucreMa TUAPABIMYECKUX PACUETOB COJIEPIKHUT CIICUATIbHBIN WHCTPYMEHTAPHiA,
MO3BOJISIIOIIMM 1711 1IeJIe MOJeNMpOBaHuUsl CO3JaBaTh U aJMUHUCTPUPOBATH CIEIUAIbHbBIE
«MOJIeNbHBIE» 0a3bl — HAOOPHI JAHHBIX, KJIOHUPYEMBIX U3 OCHOBHOM (KOHTPOJIbHOI) 6a3bl
JTAHHBIX OMMCAHMs TEIJIOBOM CETH, HAa KOTOPBIX MpPeaycMaTpuBaeTCs NPOU3BEIEHUE TIOOBIX
MaHUITYJSIUNA 0e3 prucKa UCKA3UTh WIH MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHbII MeXaHU3M
TakXke 00ecreynBacT BO3MOXKHOCTh OCYIIECTBICHHUS CPAaBHUTEIBLHOTO aHAJIM3a Pa3INYHbIX
pPeXUMOB pabOTHI TEMJIOBOW CETH, pealr30BaHHBIX B MOJIEIbHBIX 0a3zax, Mexay coboi. B
YaCTHOCTH, HATJSIIHBIM — QHAJUTHYECKUM HHCTPYMEHTOM  SIBJISIETCS  CPaBHUTEIbHBIN
NbE30METPUUECKU TpaduK, Ha KOTOPOM MPUBOASATCS HU3MEHEHHS TI'MJIPaBIMYECKOIrO

pexnmMa, IPOU30LIEAIINE B PE3YJIbTATE TEX WA UHBIX MAHUITYJISALIHM.

Axrtyanuzanusi cxembl TemiocHaOxeHuss Ha 2023 roa B cocraBe DIEKTPOHHOM
MOJIENIA CXEMBI TeruiocHaOkeHus T.MypMaHCcKa COJAEPKHUT B TOM YMCIIE OTACIbHBIN CIOH, B
KOTOPOM  pe€ajau30BaHbl BEPOATHBIC CLIEHAPUM Pa3BUTHs aBapuidl B CHCTEMax
TEIJIOCHA0KEHHSI C MOJEIIMPOBAHUEM THUPABIUYECKUX PEKUMOB pabOThl TAKUX CHCTEM, B
TOM YHCJI€ TPU OTKa3€ HJIEMEHTOB TEIUIOBBIX CETeH W MPH aBaPUMHBIX PEXHMax paboThI

CHUCTEM TGHJ’IOCH&6)K€HI/I$[, CBs3aHHBIX C MPEKPAIICHHUEM ITOJa4YN TEIJIOBOM OHEpPIrun.
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3.6  Pacuer 0aj1aHCOB TEILUIOBOI JHEPIrUM MO MCTOYHUKAM TENJIOBOW IHEPruu

U 110 TEPPUTOPHATBHOMY NPU3HAKY

B pesynpraTre pacdyeToB OaJaHCOB TEIJIOBOW 3HEPrUM IO HMCTOYHHKAM M IO
TeppUTOpUaIbHOMY TMpu3HaKy, BbinonHseMbix B [IPK ZuluThermo, ycranaBnuBaercs
NOTPEOHOCTh B TEIUIOBOM 3HEPIMM CYIIECTBYIOIIMX M MEPCHEKTUBHBIX MOTpeOUTENEH B
KaXIOM CyOBEKTE OKpyra, C Ieibl0 YCTAaHOBJICHHS OJU IOJIE3HOTO OTIYCKa TEIUIOBOM

SHCPTHH B CCTh U 3HAYCHUH IMOTCPb OHCPIUU.

Pe3ynbpTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KciopTupoBath B MS Excel.

3.7 Pacyer moTepb TEIUIOBOW JHEPruu 4Yepe3 M3OJISINUI0 M ¢ yTeUYKaMHU
TeMJIOHOCUTEJISI

[lenpt0 MaHHOrO pacueTa sBISETCS ONpPEAeNICHHE HOPMATUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOonmpoBoAoB. TerioBble MOTEPU ONPEAENAIOTCS CYMMapHO 3a Toj ¢
pa3buBKkoi 1Mo Mecsnam. [I[pocMOTpeTh pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO Bcel
TEIUIOBOM CETH, TaK W MO KaXJOMYy OTAEIbHO B3ATOMY HMCTOYHHMKY TEILUIOBOW SHEPTHH U
KaXIoMy IeHTpaibHOoMY TeruioBomy TyHKTY (L[TII). Pacuer moxeT OBITH BBITIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETJIOBBIX MOTEPh.

[IpocMoOTpeTh pe3yabTaThl pacyeTa MOKHO Kak CYMMAapHO MO BCEM TEIIOBOM CETH,
TaK M 10 KaXIOMYy OTIEIbHO B3SITOMY MCTOYHUKY TEIUIOBOM SHEPIHMH M KaXKIOMY
neHTpaibHoMy TemnoBoMy nyHKTy (LITII), a Taxxke 1o pa3nuyHbBIM BlaeIblIaM
(bamancoaepskaTensiM) y4aCTKOB TETIIOBOU CETH.

B03MOHO KONMMpOBaHWE UCXOJHBIX TAHHBIX OT OAHOro uctoyHuka win LI TII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TII mo xontypy otomnenus wiu ['BC. Takxke
pE3yNIbTaThl BHITIOJHEHHBIX PACUETOB MOXHO TTOCMOTpPETh dKcnopTupoBath B MS Excel. Ha
pucyHke 3.24 npuBeIEHBI pe3yabTaThl pacyeTa OTEPh TEIIOBOM YHEPTUH Yepe3 U30JISALHI0

H C YTCUKaMHU TCIINIOHOCUTCIIA.
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Pacyer HOPMATHEHBIX TENAOBEX NOTEPE n

I TennosaA ceTb. lpaguk Cpeareroossis Paceer noreps | | Compamim
- Korenstan MNe 1 Twe 20 Tea 950 Twe 85 Trpur (2.0 s =
..... utn-3 Tnoa (1500 Tee 200 Thon G20 Tnoas 100 L
Hm ? e Tof 700 Tot 190 (®) CyrvsapHeie N0 NoACETH
- LT - ofip ofp 43
LU -1 (rED) () Mo aarmory yany
- UTN -2 A NonpasouHssi kos SeuuMeHT Ha HOpiE TENNOBSIX NOTERE Bnagensues
----- utn -2 (rec)
|| Pycckme saronosku B oTeTe [Be pragensue) w
M. MNpo.. Tee |[Trp |Trea [Tofp |Te | QnoaMNcan| QGobp Mwan| Gym_noat | Qyt_nea ... Gyt_o6p 7 | Qyt_obp ... Gym_net T | QyT_noT ...
0 744 78 00 026 542 50 967 415 186.2 182 192.0 9.4 3208 18.7
no 78 00 €00 00 50 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O 672 -78 00 1026 542 00 §&74 374 168.2 173 173.4 54 289.7 20.8
no -78 00 &00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr 0O 744 -39 00 91 505 00 830 w7 187.7 173 192.4 57 320.8 16.3
nao -39 00 &00 00 OO0 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aopens O 720 31 00 728 435 00 694 298 1839 134 186.7 81 310.4 15.8
nao 31 00 e00 00 OO0 0O 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Maty 0 4 %8 00 537 30 00 03 0.1 10 0.1 10 0.0 3208 16.3
n 740 58 00 600 00 00 666 158 150.4 114 1937 0.0 00 0.0
Wsore oo 150 00 379 22 00 00 L] 0.0 0.0 0.0 0.0 3104 15.8
n 720 150 00 600 00 00 648 15.4 185.3 1.1 188.5 0.0 0.0 0.0
Weone o0 178 00 287 249 00 00 L] 0.0 0.0 0.0 0.0 3208 16.3
n 74 178 00 600 00 00 669 159 1915 15 1947 0.0 0.0 0.0
deryer O 0 160 00 347 278 00 00 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 160 00 €00 00 00 E6.9 153 191.5 115 1847 0.0 0.0 0.0
Centafipe O 700 105% 00 505 246 00 454 212 181.0 81 182.2 63 3104 15.8
n 2o 109 0.0 60.0 00 0.0 18 04 51 0.3 52 0.0 0.0 0.0
Oxtefpe 0 744 49 00 €78 415 00 E74 289 150.6 123 1931 3.0 3208 16.3
nao 4.9 00 €00 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Hosfpe O 720 03 00 823 470 00 772 331 18239 15.0 1B86.4 88 3104 15.8
no £32 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dewatpe O 744 50 00 957 516 00 3805 8.8 187.3 178 192.3 95 3208 16.3
no 50 00 &00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Wroro: 893.5 I3s 22327 1669 22764 697 37766 2007

Pucynok 3.25 Pe3y/ibTarhl pacuera noTepb TeIUIOBOH YHEPIUHU Yepe3 U30JSIIHI0 U C YTeUKaMHU

TECIJIOHOCHUTCJIA

3.8  Pacuer moka3zarteJieil HAIe’)KHOCTH TeIJIOCHAOKEeHUS

Ilenmpro pacdera SBISETCS OIEHKA CIIOCOOHOCTH JCHCTBYIOIIUX M TPOSKTHPYEMBIX
TEIUIOBBIX CETeH HAJEKHO oOecrevyrBaTh B TEUCHHE 33JaHHOTO BPEMEHH TpeOyembie
PEXKUMBI, TMapaMeTpbl M KAa4eCTBO TEIUIOCHAOKEHUS KaKJIOro IOTPEOMTENsI, a TakKe
000CHOBaHKME HEOOXOTUMOCTH WM TPOBEPKU A(H(PEKTUBHOCTH peau3alud MEPOTPUITHH,
MOBBIIIAOIITUX HAJIC)KHOCTD TEINIOCHAOKEHUS TTOTpeOUTeNel TeIJI0OBOI YHEPTHH.

OreHka HAJCKHOCTH TETUIOBBIX CETEH OCYIIECTBISCTCS MO pe3yibTaTaM CpaBHEHUS
pacyeTHBIX 3HAYCHHMM IMOKa3aTelield HaJeKHOCTH C HOPMHUPOBAHHBIMH 3HAYCHHSIMHU ITHX
IOKa3aTeJIel B COOTBETCTBUU ¢ nmoJiokeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOAMMOCTH  pealu3allil  MEPOINpPHUSTHH,  MOBBIIIAIOLIUX
HAJIC)KHOCTh TEIUIOCHAOKEHHSI TOTpEOHUTENIel TEIJIOBOW JHEPTHH, OCYIIECTBISCTCS TI0
pe3yNbTaTaM KaueCTBEHHOT'O aHaJIM3a MOJyYEeHHBIX YHCICHHBIX 3HAYCHUH.

[TpoBepka 3 PexkTUBHOCTH pean3aii MEPONPUSTHIA, TOBBIIIAIONUX HAICKHOCTh

TEIUIOCHA0XKEHUSI  MOTPEeOUTENe, OCYIIECTBISIETCSl IMyTeM CpPaBHEHUS  HCXOJHBIX
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(MONMy4eHHBIX [0 pealn3aliy) 3HAYCHUU I[OKa3aTeleil HaJeXHOCTH, C PaCUETHBIMU
3HAQYEHUSMH, TOJIYYCHHBIMU IIOCIE peanu3alu (MOACIUPOBAHUS peATU3alMU) ITUX

MEPONPHUITHUH.

3.9 TI'pynnoBble H3MEeHEHHS XapPaAKTEPUCTUK 00BbEKTOB (Y4ACTKOB TEIJIOBBIX
cereil, moTpeOuTesell) MO 3aJaHHBIM KPUTEPUSAM C LeJbI0 MOAeJIMPOBAHUS
Pa3JIMYHBIX NEPCHEeKTUBHBIX BADUAHTOB CXeM TeII0CHAOKeHU S

JlaHHBIA MHCTPYMEHT MPUMEHUM JJIsl Pa3IUYHbIX IeJe U 3a1ad THIPaBINYEeCKOTO
MonenupoBaHus. OCHOBHBIM TpelHAa3HAUYCHHUEM SBISIETCS KaJuOpOBKAa pacyeTHOMN
TUAPABIMYECKON MOJIEIHN TEIIOBOM ceTu. TpyOonmpoBObl peaibHOM TEIIOBOM CETH BCETAa
UMEIOT  (U3NYECKHUE XapaKTePUCTHKH, OTJIMYAIOUIUECS OT TMPOEKTHBIX, B CHIY
MPOUCXOASAIINX BO BPEMEHH M3MEHEHHH - KOPpPO3UM U BBIMAJACHUS OTJIOKECHU,
OTpAXAIONIMXCA HAa W3MEHEHMHM OKBHBAJICHTHOM IIIEPOXOBATOCTHU U  YMEHbBIICHUU
BHYTPEHHEr0 JMaMe€Tpa BCIEICTBHE 3apacTaHus. OTH U3MEHEHHUS BIMSIOT Ha
THJIpaBINYECKHE COMPOTUBIICHUS YUaCTKOB TPYOOIPOBOIOB, M B MacIITadax TEIJIOBOM ceTH
MO »53TO NpUBOAUT K 3HAUYUTENIbHBIM PACXOKACHUSAM pE3yJbTaTOB TUIIPABINYECKOrO
pacyeTa IO «IPOEKTHBIM» 3HAYCHUSM C PEAIbHBIM TUIPABIUYECKUM PEKUMOM,
HAOI0IaeMbIM B OKCIUTyaTUpyeMon TeruioBod cetu. C Apyroil CTOPOHBI, U3MEPUTH
JIEUCTBUTENIbHBIC 3HAYCHHS IIEPOXOBATOCTEM M BHYTPEHHUX JTUAMETPOB y4YaCTKOB
JICUCTBYIOIIEN TEIUIOBOM CETH HE IMPEACTABISETCS BO3MOXKHBIM, IIOCKOJBKY 3TO
noTpeboBago Obl MacCOBOTO BCKPBITHS TPYOONPOBOAOB, YTO BpSAJ JIM PEATU3yEMO.
[TooToMy 3TH 3Ha4eHUS MOXXHO JIMIIbL KOCBEHHBIM 00pa3oM OIEHUTh Ha OCHOBaHUU
CpaBHEHHSI peallbHOTO (HAOII0AAeMOro) THUAPABIMYECKOTO pPEXHMa C pe3ylbTaTaMu
pacyeToB Ha THAPABIMYECKON MOJENIH, U BHECTH B PACUCTHYIO MOJENIb COOTBETCTBYIOIINE
nonpaBku. B 3ToMm, B iepBOM MPUOIUKEHUH, U COCTOUT MPOIECC KATUOPOBKH.

NHCcTpyMeHT  rpynmoBBIX — Omepanuid  MO3BOJSIET  BBIMIOJHUTh  HW3MEHEHHE
XapaKTEePUCTUK JIJIsi TOJAMHOXKECTBA YYACTKOB TEIJIOBOM CETH, ONMPEIEIIEMOro 3aJaHHbIM

KpUTeprueM 0TOOpa, B YaCTHOCTH:

° 10 Bcel 0a3e JaHHBIX ONMHCAHUS TEIJIOBOM CETH;
. M0 OJHOM W3 CBA3HBIX KOMIIOHGHT TEIUIOBOM CeTH (TETUIOBOM 30HE
HCTOYHUKA);
o M0 HEKOTOpoH  rpaduveckol  0ONACTH, 3aJaHHON  MPOU3BOJHHBIM
MHOTOYTOJIbHUKOM;

33



L4 BIOJIb BbI6paHHOFO IMyTH.
HpI/I 9TOM Ha JI000H u3 BBIIICIICPCUNCIICHHBIX «IIPOCTPAHCTBCHHLIX) KPUTCPUCB

MOKET OBITh HaJOXEHA CYNEPIO3ULUS KpPUTEpUEB OTOOpa MO KIACCHPHUIMPYIOLIUM

MpU3HAKAM:
o M0 TOJAIIIMM WM OOpaTHBIM TPyOOMpOBOJaM TEIUIOBOM CEeTH, JHOO0
CUMMETPUYHO;
o M0 BHAY TEIJIOBBIX ceTell  (MarucTpajbHble, paclpeienuTeIbHbIe,
BHYTPUKBApTAJIbHBIE);
o 10 y4acTKaM TEIJIOBOM CETH OMPEEICHHOT0 YCIOBHOTO IUAMETPa;
o 10 y4acTKaM TEIJIOBOM CETH C ONpPEAEIEHHBIM TUIIOM TPOKIIAIKU, U T.1I.

Kputepun otGopa MOryr OBITh NPOM3BOJIBHBIMU NpU COOJIIOJEHUU OCHOBHOTO
TpeboBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCSI 0TOOP, T0JIKHA B SIBHOM BHJIE
IPUCYTCTBOBATh B NACHIOPTHBIX ONMHUCAHUAX YYACTKOB TEIIOBOM CETH.

JUIsi y4acTKOB TEIUIOBBIX CeTeH, OTOOPAHHBIX IO OINpPEAEICHHON COBOKYIHOCTU

KPUTEPUEB, MOKHO MTPOU3BECTH JIFOOYIO U3 CIAEAYIONIUX OTEPaIIHii:

J M3MEHEHHE SKBUBAJIEHTHON IIEPOXOBATOCTH;

J M3MEHEHHE CTENIeHH 3apacTaHus TpyOOIpOBOIOB;
o M3MEHEHHE KOA()(PHUIIMEHTa MECTHBIX OTEPH;

o U3MEHEHHE cIIocoba pacuera COpPOTUBIICHUS.

[Tocne mpoBeneHus: cepuM HM3MEHEHUH XapaKTEPUCTUK YYAaCTKOB TPYOOIPOBOIOB
TEIUIOBOM CETH AaBTOMATUYECKH MPOU3BOJUTCS THUAPABIMYECKUN pacyer, pe3yJbTaThl
KOTOPOTO Cpa3y ke JTOCTYIHBI I BU3YyaJIU3aly HAa CXEME U aHaJIM3a.

ITockosibKy NpU M3MEHEHUHM XAPAKTEPUCTHK Y4YACTKOB TEIUIOBOM CETH MX MacrnopTa
HE MOAU(PUIMPYIOTCSA, B JIOOOH MOMEHT MOXHO BEPHYTHCS K HCXOJHOMY COCTOSTHUIO
pacyeTHOM T'MAPABIMYECKOM MOJEIH, ONpPENEIsieMOMY NACHOPTHBIMM 3HAYEHUSAMU

XapaKTEPUCTUK YYACTKOB TEIVIOBOM CETH.
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3.10 CpaBHuTeJibHbIe TMNbe30MeTpUYeckHe rpaduku sl Pa3padoTKu U
aHaJIN3a CLeHapHeB NepPCHeKTUBHOIO Pa3BUTHS TEIVIOBBIX ceTel

Lleapto  mOCTpOEHMSI  NBbE3OMETPUUYECKOro  rpauka  sSBIASETCS  HarjasgHas
WITIOCTPAlUsl pe3ysIbTaTOB THMIPABIMYECKOrO pacdera (HalIaJo4yHOro, I[OBEPOYHOIO,
KOHCTPYKTOPCKOr0). OTO OCHOBHOM aQHAJIMTHYECKUA MHCTPYMEHT CHELHUAINACTA I10

THAPABINYCCKUM pacudCTaM TCIIJIOBBIX CEeTeH. HpI/I 9TOM Ha 3KpaH BBIBOAATCA:

J JIMHUS JaBJICHUS B TIOJAIOIIEM TPYOOIIpOBOIE
J JIMHUS JaBJICHUS B 00paTHOM TPYyOOIIPOBOIE
J JIMHUS TIOBEPXHOCTHU 3€MIIU

o JUHUS TOTEPh Haropa Ha 1maioe

J BBICOTA 3/TaHUS

J JIMHUS BCKUITaHUS

J JIMHUS CTaTHYECKOTO Haropa

[[BeT u cTHIIb IMHUM 3a0a€TCSl OJIb30BATEIIEM.

48 »

Pucynok 3.26 [lpumep nbesomerpnueckoro rpaguka

B Ttabmuiie mox rpadukoM BBIBOASTCS NI Ka)XJAOTO y3ja CETH HAaUMEHOBAaHMUE,
reoJie3nueckass OTMETKAa, BBICOTa MOTPEOUTENS, HANophl B TOJAIOMEM H OOpaTHOM
TpyOONpOBOIax, BETUYMHA APOCCEIMPYEMOro Haropa Ha maibax y morpedureneit, morepu
Haropa IO y4acTKaM TEIUIOBOW CETH, CKOPOCTH JBM)KCHHS BOJIbI HAa y4acTKaX TEIIOBOU
cetu u T.J. KonmmdectBo BbIBOAMMON mTon TpadukoM uWHGOpPMAIMK HACTPAUBACTCS

ITIOJIB30BAaTCIIEM.

Taxxe rpaduk MoxkeT oToOpakaTh MajJeHUe TeMIepaTyphl B TEIJIOBOM CETH, MOCIIe

NPOBEACHUS PAcuyeTOB C Y4YETOM TEIUIOBBIX moTepb. IIpm 3TOM Ha rpaduk BBHIBOAATCS
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3HAYEHUsSl TeMIIepaTyp B Y3JIOBBIX TOYKAax IO IMOJAIIEMY U OOpPaTHOMY TPYyOOIIPOBOJIAM.

KonunuecTBo BBIBOAUMOM MO/ l“pa(i)I/IKOM HH(bOpMaHHH HaCTPauBaCTCsA IMOJIB30BATCIICM.

[Tse30MeTpuUeCKE rpaduku CYLIECTBYIOIIETO MOJ0KEHUS CHUCTEMBI

TEII0CHAOKCHUS MMpCaACTaBJICHBI B HAa pUCYHKAX HHIKC.
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HaumeHoBaHue yana Mypmanckas T3L1 TK-5/1 TK-9/1 TK-14/1 TK-201 TK-22/1 TK-23r TK-31/1 TK-35/1 TK-38/1a TK-50/1 TK-56/1 THT1M T/n 2018 /n 27 yn. Nanaxusa 047
;emea““e“” BEICOTA, 2505 2333 2431 24.51 2279 2286 2369 2323 2362 16.85 2362 233 28.55 52.92 5093 4544
EE‘C"“’"E’””"'“ Hanop. g 55.568 51.203 49.172 45.35 45111 43.699 37.58 31.224 24.984 18.025 17.595 17.271 17.226 17.216 17.16
[LnuHa yyacTka, M 75 66.3 75 71 30 69 130 73 09 100 83 91 35 3.4 15
DuameTp yuacTka, M 0513 0513 0513 0513 0614 0614 0513 0.412 0.412 0.359 0.412 0.412 0.412 0.614 01
MoTepn vanopas MT,m  0.769 0.439 038 0371 0.082 0.18 0.764 1.285 0.007 1,504 0.107 0.069 0.011 0 0.01
MoTeph Hanopa OT, M 2.141 0.408 0372 0.344 0.044 0,098 0.414 0.696 0,007 1,393 0.098 0.062 0.0 0 0.01
gf:p““’ soae! B NT, 2213 1844 1,656 166 1258 1232 1657 2505 1.755 2258 0715 0545 0353 0.022 0208
gfc"p"c"’ sopei 8 OT, -3.264 -1.789 1,639 161 -0.992 0.972 -1.307 -1.976 -1.699 2.187 -0.686 -0.521 -0.343 -0.022 0.203
%E'r’ ’;':::/z“""'e NMoTEPME 9322 5.849 4,605 4745 247 2373 5.346 16.008 6.967 13673 1.176 069 0.295 0.001 0618
éﬂf ’:‘“A:‘fM“""'“ MoTEPNE - 25953 5.435 4511 4,408 1.34 1,287 2.896 8.664 6.452 12.662 1,071 0624 0.275 0.001 0.583
Pacxog 8 T, /4 1306.18 1285.07 1201.59 1156.82 10306 101003 947.88 924,48 788,56 770,65 32133 245.11 158.82 2238 55
Pacxan 8 OT, T -1292.59 1272 -1189.23 -1144.87 -1019.63 -999.22 -937.52 914.45 779.24 761.52 314.74 -239.07 -157.23 2224 5.48

Pucynok 3.27 CymecTByomuii ruipaBJInyecKuii pe;kuM TemnoBbix ceteii or Mypmanckoii TII
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BocTounas koTenbHas TK-3 TK-5 TK-6 n-B-8 TK-9a TK-96 n-8 TK-Se n-10 LTN-1 CkaneHas 2a HC UTn1 TK-2 Tin 167 T/n 200 Tin 203 yn. Maknakosa a.46
67.75 80.34 96.96 115.57 116.59 120.85 124.62 121.99 119.79 107.18 1342 134.39 134.96 137.33 132.24 130.92 135.77
55 53.304 49.554 40.688 39.317 38.866 38.265 37.99 37.74 36.306 35.16 3.983 3.834 3.093 2176 1.43
8.7 28 1.4 55 4 127 58 68 390 2 36 2 61.2 50.9 62.8 385
0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.704 0.259 0.259 0.259 0.15 0.15 0.082
0.028 0.088 0.004 0.167 0.01 0.307 0.14 0.128 0.732 0.003 0.006 0.003 0.077 0.165 0.061 0.185
0.027 0.085 0.004 0.161 0.009 0.295 0.135 0.122 0.702 0.003 0.006 0.003 0.072 0.155 0.057 0.174
1.601 1.587 1.582 1.561 1.388 1.389 1.389 1.223 1.223 1.1 0.606 0.587 0.525 06 0.325 05
-1.568 -1.555 -1.551 -1.532 -1.362 -1.362 -1.362 -1.198 -1.198 -1.077 -0.59 -0.583 -0.511 -0.584 -0.316 -0.487
2.909 2.859 2843 2.768 2195 2195 2195 1.706 1.705 1.382 1.518 1.394 1.144 2,947 0.884 437
2793 2.746 2733 2.667 211 211 211 1637 1.637 1.327 142 1.375 1.07 276 0.829 4.099
2171.92 21532 2146.98 2118.19 1884.82 1884.73 1884.61 1659.77 1659.7 1492.75 107.64 107.64 93.25 35.76 19.33 89
-2128.08 -2110 -2104.96 -2079.06 -1847.94 -1848.03 -1848.15 -1625.59 -1625.65 -1462.11 -106.9 -106.9 -92.55 -35.52 -19.21 -8.84

PucyHnok 3.28 CymecTByonuii rupaBJIn4ecKuii pesKuM TeII0BBIX ceTeil 0T BocTouHoi KOTeIbHOM
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HaumeHoBaHue yana HOKHaR KoTenbHan TH-1/1 TH-4/1 n-2n1 TK-6/1 TK-7 TH-9/1 TK-10M1 M-31 TK-1311 TK-27 TK-286 n-4 TH-31 TK-31a Tk-33 Tk-35 Tk-56 TK-59 TK-61 yn. fonwHa Yiota A.2
;“’”e’““e“a" BHIEOTA, 3463 3259 4047 47.49 46.76 4582 51.15 5045 50,82 62.18 66.36 7174 104.79 110.57 106.15 104.93 92.98 84.44 9298 7214 88.66
sac"“”a"ae“"'“ Hanop.  sp 48.527 45276 41.909 41.149 40.439 38.987 38.116 37.668 30.661 50.794 46.141 43.849 43.058 4121 38.94 35.471 29.499 27.099 26.426 26.34
[AnuHa y4acTka, M 65 343 309.4 33 150.2 192 184 54 31 3391 120 106.2 31 68.3 211 2005 80 133 118.1 13
[uameTp yuacTka, u 0802 0.802 05802 0.802 0.802 0802 0.802 0.802 0802 0614 0614 0614 0614 0614 0614 0513 0513 0513 0513 01
Morepw Hanopa B MT, M 0.445 0.09 0779 0.008 0.359 0458 0.439 0.129 0.007 2575 0.569 0.468 0.01 0.207 0612 1.392 0549 0.348 0212 0
Motepu vanopa 8 OT,m 017 0.088 0763 0.008 0.352 045 0.431 0127 0.007 2529 0559 046 0.009 0203 0.601 1.295 0512 0.324 0197 0
g,"c"p“'”’ 8okl 8 MT, 2546 1574 154 1.54 15 15 1.499 1.499 1.499 2267 179 1725 1439 1428 1.398 1916 1.906 1172 0.969 0079
ﬁ:fp""“’ Boaki 8 OT. 1571 1557 1524 1525 -1.485 -1.485 -1.486 -1.486 1486 2247 4773 -1.709 1425 1415 -1.385 186 -1.851 1138 0.941 0077
m ’h"";fif”"‘e MOTEPME g2 239 2.289 2288 2471 2471 217 247 217 6.903 4313 4.007 2795 2754 2639 6.309 6.244 2.379 1.631 0.099
é‘} ‘mfj”“‘e MoTEPME 5381 2339 2242 2244 2129 213 213 2,131 213 6.78 4232 3.934 2743 2703 2,591 5.872 5815 2214 1518 0.092
Pacxon 8 T, T/ 4488 22 277469 2714.88 271405 264342 2643 24 264286 264264 2642 52 2337.93 1845.7 177857 148371 1472.66 144128 1334.95 1328.01 816.93 675.14 209
Pacxo@ B OT, T4 -2769.15 -2744.23 -2686.86 -2687.69 -2617.84 -2618.03 2618.4 -2618.63 -2618.75 -2316.82 -1828.27 -1762.25 -1469.68 -1458.86 -1428.13 132252 -1316.02 -809.26 -668.81 -2.07

Pucynok 3.29 CyumecTByommii ruipaBJinyecKuil pesKuM TeroBbIX ceTeil oT FOxkHoil KoTeabHOoM
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HaumeHoBaHue yana

Hanop, m

leogesnyeckan BbicOTa,
M

Pacnonaraemslit Hanop,
M

OnuHa y4acTka, M
[nameTp y4acTka, M
MoTepu Hanopa B MT, M
MoTtepu Hanopa B OT, M
CropocTs BoAsl 8 MT,
M/

CropocTs Bofbl B OT,
Mic

Y. NUHelHbIE NOTEPU B
T, mmim

¥0. nuHeliHble NoTepu B
QOT, Mmim

Pacxog 8 MT, T/4

Pacxon B OT, ThY

Pucynok 3.30 CyuecTByomuii ruipaBjJinyecKuii pe;KuM TeIUIOBbIX ceTeil oT CeBepHOI KOTeJbLHOI
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KotensHan «CesepHas»

60.25

70

227

0.207
3.379
2.387

1.404

-1.179

10.572

7.384

159.25
-136.49

¥T75

60.58

64.255

57

0.412
0.096
0.069

1.598

-1.354

3.787

4.12

718.28
-621.07

T/n 1522

60.41

30952

43

0412
0.299
0.212

1.598

-1.354

3.787

4112

718.27
621.08

T/n 2229

60.24

30441

36
0.412
0.25
0.178

1.598

-1.354

3.787

4.112

718.25
6211

K-2

57.47

25969

708
0.412
0.492
0.35

1.598

-1.355

3.785

4.114

718.13
-621.22

TK-2011

57.36

21152

12

0412
0.005
0.004

1.236

-1.031

3.475

2.395

555.54
-472.88

TK-240

56.09

20.796

116

0.412
0.481
0.331

1.232

-1.028

3453

238

553.79
-471.35

TK-241

55.08

19.984

15

0412
0.437
0.302

1.18

-0.985

3.167

2.187

53017
-451.67

TK-242

54.62

19.245

104
0.412
0.38
0.263

1.157

-0.967

3.047

2.109

5199
-443 44

TK-243

54.04

18.602

131

0.412
0.479
0.332

1.157
-0.967
3.046

2.109

519.86
-443.48

40

TK-244

54.09

17.784

577
0.359
0.47
0.326

0.496

-0.414

0.679

0.471

169.08
-144.11

TK-244a

50.5

16.987

140

0.359
0.114
0.079

0.495

0.414

0.678

0.472

168.94
-144.25

TK-2446

48.51

16.794

4
035
0.004
0.003

0.521

-0.436

0.775

0.539

168.91
-144.29

TK-2448

48.35

16.788

0.35
0.03
0.021

0.508

-0.425

0.734

0.512

165.54
-141.13

TK-244n

46.85

16677

130

0.359
0.099
0.069

0.479

-0.4

0.636

0.44

163.51
-139.15

LUTM 207k

41.58

16.334

13.7

0.309
0.023
0.018

0.647

-0.54

1.382

0.956

163.44
-139.22

TK-301a

45

16.283

15

0.259
0.002
0.001

0.533

-0.441

1.181

0.802

94.75
-79.93

TK-305

44.88

16.108

32

0.259
0.041
0.028

0.505

-0.418

1.062

0.724

89.76
-75.84

TK-306

45.16

16.039

50

0.259
0.053
0.036

0.458

-0.38

0.876

0.599

81.38
-68.84

TK-309

45.5

15.874

48

0.259
0.045
0.031

0.432

-0.361

0.781

0.542

76.77
-65.39

T/n 1373

45.45

15.766

221
0.15
0.016
0.01

0.264

-0.205

0.591

0.359

15.72
-12.48

TK-308

46.62

15.601

43
0.1
0.069
0.039

0.31

0.233

1341

0.761

82
6.29

yn. Yiwakosa, 7/2

47.07

14,55
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HavmeHoBaHve yana Kotenbhas «Pocta» TK-1 TK-2 TK-7 TK-9 TK-11 TK-31a TK-33a TK-34 TK-105 T/n 1369 TK-22 TK-20 TK-101 TK-104 yn. lloBoea, 18 (MYK)
;ec’”ea”“““a“ BeicoTa, g 34.74 45.83 2177 30.06 39.56 42.89 43.99 44.35 46.94 472 47.19 47.18 46.86 46 45.73
z“"“a“e’“""“ Hanop. 59 19.739 18.086 16.397 14.416 13.366 11.803 969 9.139 9.122 12129 12.412 12.461 12,512 11.597 9.695
[nvka yuacTka, M 52 876 100 97 34 05 43 59 1.2 5.7 35 30 38 31 1.4
[Lvametp yuacTka, m 0513 0513 0513 0412 0412 0.259 0.259 0.207 0.207 0.207 0.15 0.259 0.259 0.207 0.051
MoTepuHanopa s MT, M 0.135 0.228 0.259 0473 0.125 0.005 0.158 0.286 0 0 0.034 0.024 0.036 0.001 0.021
MoTepw Hanopa B OT, M 0.126 0.212 0.242 0.442 017 0.005 0.147 0.266 0 4] 0.032 0.023 0.034 0.001 0.02
S;f:"p‘m“ Bopbi B T, 1.118 1.117 1117 1.338 1.159 1.503 0.866 0.863 0.138 0.072 1.005 04 0.433 0.062 0.638
ﬁ;f"“c“’ sone! B OT, -1.086 -1.086 -1.087 -1.301 411427 -1.462 0.84 -0.837 -0.134 -0.07 -0.977 -0.389 -0.421 -0.06 -0.623
‘ﬂ’% m‘ﬂ""'e MOTEPME 5163 2.163 2.162 4.064 3.06 9.153 3.066 4.033 0.113 0.034 8.156 0673 0.785 0.025 12.787
é‘i‘r- J;T:ﬁf“"'e MoTEPUE 2019 2019 2.02 3798 2857 8.552 285 375 0.107 0.032 7.611 063 0.735 0.024 12.075
Pacxon B MT, T/ 778.65 778,63 778.47 801.11 521.02 266.97 153.73 97.9 15,61 8.17 59.88 71.11 76.95 6.98 439
Pacxon B OT, T4 -772.39 77241 -772.58 -596.64 -516.84 -264.96 -152.18 -96.92 -15.55 -8.15 -59.39 -70.58 -76.39 -6.95 -4.38

Pucynok 3.31 CymecTByouuii ruipaBJIndecKuii pe;kuM Telj0BbIX ceTeil 0T KoTeibHoi «PocTay»
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HaumeHoBaHue yana KotenbHas TU "Pocnskoso-1" TK1 TK3 TK4 yT1 TK39 TK41 TK42 TK44 TK45 BeneHan 7
;“““”“e“‘a“ BHICOTS. | 1919 93 93 93 9.3 93 93 93 93 93 93
Sa°"°”a’ae”"'“ Hanops; | %26 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
[Llvamerp yyacTka, M 0412 0.412 0.259 0.259 0.259 0.259 0.259 0.259 0.207 0.15
Motepu vanopa 8 MT, M 0.038 0.341 0679 037 0.185 0117 0.041 0.018 0.024 0.092
MoTepw Hanopa B OT, M 0.035 0.32 0.638 0.348 0.174 0.11 0.039 0.017 0.022 0.087
g/"c°p°°“’ soaei BT, 0.926 0.926 1.526 1.039 0.548 0.46 0.46 0.251 0.253 0.481
g;‘c°'°°°“° BORSLE OT, -0.903 -0.903 -1.488 -1.015 -0.535 -0.449 -0.449 -0.245 -0.247 -0.471
YA, nuHeliHble NOTEpU B 4 g6 1.961 9.426 4.401 1.245 0.884 0.883 0.27 0.364 1.909
AT, Mmm/m
Ya. nuHeiiHble noTepu B
o il 1.84 1.84 8.86 4147 1172 0.832 0.832 0.255 0.344 1.804
Pacxoa 8 MNT, T4 416.2 416.19 270.95 184.56 97.34 81.73 81.72 4451 2867 2867
Pacxon 8 OT, T/ -413.94 -413.94 -269.73 -183.94 -96.94 -81.42 -81.43 -44.36 286 286

Pucynok 3.32 CymecTByomuii ruipaBjJinyecKuii peskuM TeluioBbIX cetTeil oT koreabHoi TIL "PocasikoBo-1"
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Haumexosanwe yana KoTenbHana «ABpam-Mbic» TK-1 TK-3 TK-4 TK-6 TK-7 TK-8 TK-9 TK-10 TK-11 TK-12 Jom kynsTypel "Mask"
[ﬂ”““““ecm BolcoTa, 4347 36.45 323 32.31 37.29 4214 46.86 4976 52.38 58.45 54.28 59.72
Sac“"““e”“'“ Hanop. 15 13.945 13.901 13.896 13.893 13.873 13.853 13.83 13.581 13.441 13.207 12,952
[QnuHa yuacTka, M 122 0.001 334 0.001 46.2 434 25 703 0.001 0.001 109.6
[OMameTp yyacTka, 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"““’ Boasl 8 T, 0.784 0.19 0.095 0.077 0.147 0.147 0.147 033 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 NMAEHHBIE NOTEPH B 5 534 0.21 0.057 0.038 0.192 0.192 0.192 152 1.054 1.054 1.054
T, mm/m
YA TUHEAHBIE NOTEPH . 5 435 0198 0.053 0.036 0.181 0.181 0.181 1432 0.992 0.992 0.993
OT, Mmim
Pacxoa B MT, T/4 88.94 2157 10.82 875 875 875 8.75 8.75 401 4.01 401
Pacxon B OT, T/4 -88.52 -21.46 -10.76 8.7 -8.71 -8.71 -8.71 -8.71 -3.99 -3.99 -3.99

Pucynok 3.33 CymecTByonuii ruipaBjJInyecKuii pesKkuM TelI0BbIX ceTeil 0T KoTeIbHoi «Adpam Mbic»
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57 56.9 56.9 56.9 56.9 56.9 56.8
78 # + + + + +
76
74
72
70
68
66
64
62
60
37 371 371 37.1 371 37.1 37.1
58 4 + * + + +
56
54
3 52
g"_ 50
c 48
[
I 46
44
42
40
38
36
34
32
30
28
26
24
22
20 @
18
HaumeroBaHue yana KoTenbHas "Pocnakoso-HwHoe" Yaen2 TK3 TK 4 Yaen2 TK5 MonopexHas 10
;ecp.eamecnaﬂ BbicOTa, 5, 21 21 21 21 21 21
Pacnonaraemeifi Hanop. - 59 19.891 19.851 19.787 19.758 19.728 19.69
[Onuua yyacTka, M 614 127 494 41 149.6 23
AuameTp yuacTka, m 0.259 0.207 0.207 0.207 0.15 0.1
Motepu vanopa e MT, M 0.056 0.021 0.033 0.015 0.015 0.018
MNoTtepw vanopa B OT,m  0.053 0.02 0.031 0.014 0.015 0.017
cropocto BORH BT g 426 0499 0313 0.232 0.096 0216
Cropoeto 8o 0T, 0416 -0.487 -0.306 0226 -0.094 0211
YB. nUHelikbie NOTEPU B 750 137 0.551 0.308 0.086 0.668
T, Mm/im
¥4, NuHelHble NoTepk B
OT, MMM 0.717 1.293 0.52 0.291 0.081 0.631
Pacxop B NT, T4 75.63 56.58 355 26.29 573 5.72
Pacxon 8 OT, T/4 -75.43 -56.43 -35.4 -26.22 -5.7 -5.71

Pucynok 3.34 CymecTByomuii ruipaBJIMyecKuil pe;KkuM TeruioBbIX ceTeil oT koTteabHoH Tl «PociasikoBo FOxkHo0e)
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