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"CyiiecTByroliee M MEePCIEeKTUBHOE MOTPEeOJIeHHE TEIUIOBOM JHEprud Ha
LeJIH TerIocHa0xkeHus"

"DIIeKTpOHHAs MOJIENh CHCTEMBI TETUIOCHAOKEHUS TMOCEIICHUS, TOPOJCKOTO
OKpyTa, ropoja (enepasbHOro 3HaUeHUs"
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"CyliecTByronuue M MEepCleKTUBHbIE OallaHChl  MPOU3BOJIUTEIBHOCTU
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TEIJIOHOCUTEIIS TEIIONOTPEOIAIOIMMY YCTAHOBKAMU NOTPEOUTENIEH, B TOM
YHCJI€ B aBApUIHBIX peKuMax"

"[IpeasioxkeHus 1O  CTPOUTEIBCTBY, PEKOHCTPYKLUH, TEXHUYECKOMY
MIEPEBOOPYKEHUIO U (WJIK) MOACPHHU3ALUNA UCTOYHUKOB TETIOBOM SHEPTUU"
"[IpensioxkeHust IO CTPOUTEIBCTBY, PEKOHCTPYKLUMH U (WIM) MOJEPHU3ALUU
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BOJIOCHA0KEHMS) B 3aKPBITHIE CUCTEMBI TOPSIYEr0 BOJOCHAOKEeHUs"
"[lepcrieKTUBHBIE TOTUTUBHBIE OaMaHCH"

"O1eHKa HaJAeKHOCTH TEINIOCHA0KeHUS"

"OOocHOBaHME  HMHBECTUIMH B  CTPOMTENBCTBO,  PEKOHCTPYKIHIO,
TEXHUYECKOE MEPEBOOPYIKEHNE U (M) MOJAEPHHU3ALUIO "

"UnauKaTopsl pa3BUTHS CHUCTEM TEIJIOCHAOKEHUS TOCEICHHUs, TOPOACKOTO
OKpyTa, ropoja (enepasbHOrO 3HaUeHUs"

"Llenossle (Tapudubie) mocneacTus"
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"Peectp MmeponpusaTHil cXeMbl TeraocHa0keHus"
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"CBOAHBIM TOM HW3MEHEHUM, BBINOJHEHHBIX B JIOpaOOTaHHOW U (WJIK)
aKTyaJu3UPOBAHHON CXEMe TerIocHa0xeHus "
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OIIPEAEJIEHUA

B HaCTOHH_Ieﬁ riaBc IMPUMCHAIOTCA CICAYIOINHUC TCPMHUHBI C COOTBCTCTBYIOIIMMHU

OIIPEIEIICHUSAMU:
Tepmunst Onpenenenus
TenocHabxenne Obecneuenue NoTpedUTENIEH TEIIOBOH YHEPIUU TEIUIOBOM SHEPTHEH,

TCIUIOHOCUTEJICM, B TOM YHUCJIC NOAACPKAHNE MOIITHOCTU

Cucrema TeIuIoCHAOKEHUS

COBOKyHHOCTI) HCTOYHHUKOB TEILJIOBOKU OHCPrun " TeHJ’IOHOTpG6J'IHIOHII/IX YCTAaHOBOK,

TCXHOJOIHYCCKU COCAMHCHHBIX TCIINIOBBIMU CCTAMU

WcTounuk TemnoBon
SHEPruu

YCTpOﬁCTBO, NpeAHA3HAYCHHOC UIA ITPOU3BOACTBA TEIUIOBOI OHEpruun

TemmoBas ceTb

COBOKyHHOCTI) YCTpOfICTB (BKJ'IIOLIEIH HCHTPAJBHBIC TCIUVIOBLIC ITYHKTBI, HACOCHBLIC
CTaHIII/II/I), OpeAHAa3HAYCHHBIX JIA MEpeaavdun TEIUIOBOM OHEPrum, TCIIJIOHOCUTCIIA OT

HCTOYHHUKOB TCIIOBOM OHEPruu 10 TeHHOHOTpGGJ'ISIIOHII/IX YCTaHOBOK

TermoBast MomHOCTH (aiee
- MOIIHOCTb)

KonmuecTBo TemnoBoit OHEPrumr, KOTOPOC MOKET OBITH MIPOU3BCACHO U (I/IJ'II/I) nepeaaHo

I10 TCTIJIOBBIM CCTSAM 3a CAMHUIY BPDCMCHU

TemoBast Harpy3ka

KonmuecTBo TemnoBoit OHEPrumr, KOTOPOC MOKET OBITH MPUHATO HOTp€6I/IT€J'I€M

TEILJIOBOI OHCPIruu 3a CAUMHUILY BPpEMCHHA

[otpebuTens TEIUIOBOH
SHeprud (nanee

Jlumo, mpuoOperaromiee TEIUIOBYIO SHEPrHI0 (MOIIHOCTB), TEIJIOHOCHTENb ISt

HCIOJb30BaHUs Ha MPUHAMICKAIINX €My Ha IIpaBC COOCTBEHHOCTU MWIIH HHOM

MIOTPEONTEIH)
3aKOHHOM OCHOBaHHMHM TEIIONOTPEONAIOMNX YCTAaHOBKAaX JHOO JUISi OKa3aHH
KOMMYHAJIBHBIX YCIIYT B YaCTH TOPSYEro BOJOCHA0KEHHSI M OTOIICHUS
Temnonorpetmstommas VYcerpoiicTBO,  mpeaHasHaueHHOE  JUIS  KCIIOJB30BaHMS — TEIUIOBOM  DHEPIHH,
yCTaHOBKa .
TEIUIOHOCHUTEIS ISl HY XKl TIOTPEOHTEIIs TEIIOBOM SHEPTHN
Temnocnabxaronias Opranuszanys, OCYIIECTRIISIONIAs TIPOJIAXY MOTPEOUTEISIM " (vmm)
OpraHu3aus

TeHJ’IOCHa6)KaIOHII/IM OopraHusanusM IMPOU3BCACHHBIX WA HpI/IO6p€T€HHLIX TEIUIOBOM
OHECPrun (MOIIIHOCTI/I), TCIUIOHOCUTECIAL M BJIAJICIOIIAsA HaA IIPABC COOCTBEHHOCTH HIJIN
WHOM 3aKOHHOM OCHOBAaHHMH HCTOYHHKAMM TCILIOBOMU OHCPrun " (I/IJ'II/I) TCIIJIOBBIMA
CCTsIMM B CHUCTEMC TCHJ’IOCH36)K€HI/IH, MoCpeACTBOM KOTOpOfI OCYIICCTBJIACTCA
TEIUIOCHAOKEHUE HOTpe6PITeJ'I€I>i TEIIOBOI OHEPrumn (,I[aHHOG TOJIOKCHUC ITPUMCHACTCA
K PEryImpoOBaHuIo CXOJHBIX OTHOIIICHUI C

ydactuem WHAWBUAYAJIbHBIX

TIpeATpUHIMATEIICH)

TennocereBas OopraHnu3anus

OpFaHI/I3aHI/I$I, OKa3bIBaromad YyCIyru 1o mnepeaavc TEIJIOBOM OHECprumn (,HaHHOG
MOJIOKCHUC TIPUMCHACTCA K PEryjMpoOBaHHUIO CXOHAHBIX OTHOIICHHI ¢ ydaCcTuem

WHIMBHUYAIBHBIX TIPEIIPUHIMATEIEH)

CMmexHas OpraHu3anus

OpFaHI/I3aHI/II/I, BJIaJACIOIIMEC Ha IIpaBe COOCTBEHHOCTH WM Ha HMHOM 3aKOHHOM
OCHOBAaHMHU TCXHOJIOTMYCCKH CBA3aHHBIMH TCIIJIOBBIMU CCTAMH H (I/IJ'II/I) HCTOYHHKaAMHU
TEILJIOBOM OHEprun B CHCTEMC TEIUIOCHAOKEHHSL. HOIL CMEKHOU OpFaHI/ISaHHGﬁ
IIOHUMACTCA TaKXKC I/IHI[I/IBI/I,HyaJ'H)HHﬁ npeaAnpruHUMarTeiib, BJ'Ia,HCIOHII/Iﬁ Ha TIpaBe
COOCTBEHHOCTH WJIM HAa HMHOM 3aKOHHOM OCHOBAHHMHM TEXHOJIOIMYECKH CBSI3aHHBIMH

TCILJIOBBIMU CCTAMU U (I/IJ'II/I) HCTOYHUKAMH TEILIOBOM OHECPrun

3oHa ﬂeﬁCTBHﬂ CUCTCMBI
TEIUIOCHAOKCHUS

TeppHTOpI/Iﬂ ropoACKOro okpyra wjim €€ 4aCTb, I'paHUIIbL KOTOpOﬁ YCTaHABJIMBAIOTCA
1mo HaubOoiee YAAJICHHBIM TOYKaM IMOAKIIFOYUCHUSA HOTpG6HTeJ'I€I>i K TCIIJIOBBIM CCTAM,

BXOJAIIUM B CUCTEMY TEIIOCHAOKCHUS
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Tepmunst

OrnpeneneHust

3oHa ,HeﬁCTBPIﬂ HCTOYHHKA
TEILJIOBOI OHEPIrun

TeppHTOpI/Iﬂ ropoACKOro okpyra wjim €€ 4aCTb, I'paHUIIbL KOTOpOﬁ YCTaHABJIMBAIOTCA

3aKPBITBIMH CCKIIMOHUPYHOITUMUA 3aBUXKKaMH TEIUIOBOI CECTHU CHCTCMBbI

TEIUIOCHAOKCHUS

VYcTaHOBIIEHHAs] MOLTHOCTD
HCTOYHHKA TEIIOBOI
JHEpPrun

CyMMa HOMHMHAJIBHBIX TCIIJIOBBIX MOHIHOCTGf/i BCCro MNpHUHATOTO IO aKTy BBOJA B
OKCILTyaTalluto 060pyz103aH1/191, MNpeAHa3HAYCHHOTO JIsI OTITYyCKa TEIJIOBOI OHEPrun

HOTpG6I/ITCJ'I$IM Ha COOCTBEHHEIC U XO3SICTBEHHEIC HYXbI

Pacnonaraemast MOIITHOCTB
HCTOYHHKA TEIIOBOI
SHEpPrun

Bennuuna, paBHas yCTaHOBJIIEHHOM MOINHOCTH MCTOYHHMKA TEMJIOBOM JHEPruM 3a
BBIYETOM OOBEMOB MOIHOCTH, HE PEAUTM3yEMOH 0 TEXHWYECKUM IPHUYHUHAM, B TOM
YHciIe MO NPUYMHE CHIDKEHHS TEIUIOBOM MOIHOCTH OOOpYIOBaHHS B pe3yJbTaTe
SKCIUTyaTallid Ha MPOUICHHOM TEXHUYECKOM pecypce (CHI)KEHHE IapaMeTpoB Tapa
nepexn  TypOMHOHM, OTCYTCTBHE  DELMPKYJIALUH B

IIMKOBBIX BOHOFpGﬁHBIX

KOTJIoarperarax u Jip.)

MOHIHOCTI) HCTOYHHKA
TEILJIOBOM OHCPIruu HETTO

BGHI/I‘H/IHa, paBHadg pacnonaraeMoﬁ MOIIHOCTH HCTOYHHKA TEILJIOBOM OHCprun 3a

BBIYETOM TEILIOBOM Harpy3kKku Ha COOCTBEHHEBIC U XO3SHCTBEHHBIC HYXIbI

KombunanposanHas

BBIPabOTKA NEKTPUIECKON U

TEILJIOBOI OHEPIrun

Pexum pa60TLI TenJ’IOBJ’IGKTpOCTaHHHﬁ, Ipu KOTOPOM IPOU3BOACTBO SHGKTpH‘ICCKOﬁ
OHCPIruu HEIOCPECACTBCHHO CBA3aHO C OJAHOBPCMCHHBIM IMPONU3BOACTBOM TEIUIOBOI

SHEpPrun

TemnocereBble OOBEKTHI

O6’L€KTI>I, BXOAa4AIIKUE B COCTaB TEIIOBOM CETH U O6€CHG‘II/IB3IOHII/I€ nepeaavy TEIUIOBOM
OHCPrunu OT MHCTOYHHKA TEIIOBOI OHECprunm 1o TeHJ’IOHOTpeGHSI}OHII/IX YCTAaHOBOK

noTpeduTeNel TEIUIOBOI SHEPTUH

PacueTHBIN 31eMeHT
TEPPUTOPUATILHOTO JICTICHUS

TeppHTOpI/Iﬂ TOpOACKOI'0 OKpyra Wjin €€ 4aCTb, HNpUHATAA A HEHCﬁ pa3p360TKI/I
CXEMBI TEIUIOCHAOXKEHUS B HEH3MEHSICMBIX rpaHullaXx Ha BECb CPOK ,HefICTBPIH CXCMBI

TEIUIOCHAOKCHUS




NEPEYEHB IIPUHSTHIX OFO3HAYEHUI

Ne n/n | Cokparnienue Tlosicnenue
1 BMK biiouHo-mMoaynbHAs KOTENbHAS
2 BITY BoponoarorosurenbHas ycTaHOBKA
3 I'BC Topsiuee BogocHaOkeHHE
4 ETO Enunas TeruiocHabkaromas opraHu3amus
5 3ATO 3akpbITOC TeppUTOpHUAIEHOE 00pa3oBaHue
6 2181 WuBecTHMOHHAS NporpaMma
7 HUTII WNHauBuayanbHbIA TEIUIOBOM MMyHKT
8 MK, KM MyHununaneHas KoTellbHas
9 MVII MyHUIUIIaNBHOE YHUTAPHOE MPEIIPUATHE
10 HBB Heobxoanmast BastoBast BBIpydYKa
11 HAC Haror Ha 106aBieHHYI0 CTOMMOCTD
12 HH3T HecHukaeMblil HOpMaTHBHBIN 3aac TOMIMBA
13 HC HacocHas cranums
14 HTH HopmartuBHas Texuuueckas JOKYMEHTaLUs
15 HO3T HopMaTHBHBIN KCILTyaTallMOHHBIN 3a1ac OCHOBHOTO MJIM PE3EPBHOIO BUOB TOILUIMBA
16 OB OTolIUIeHHE U BEHTHIISALUS
17 OH3T OOmmii HOpMaTUBHBIH 3aI1ac TOIIJIMBA
18 np [TpoekTHBIE 1 U3BICKATENBCKHE PAOOTHI
19 TTHC TToBRICHUTENEHO-HACOCHAS CTAHIIHAS
20 IIIT PD ITocranosnenue IlpaBurenscrBa Poccuiickoit denepannu
21 [y INenonomuyperan
22 CMP CTponTenbHO-MOHTAXHbIE PAOOTHI
23 car Cucrema eHTPAIM30BaHHOTO TETIOCHAOKECHUS
24 jiC] Tennosas sHeprus
25 XBO XHUMBOOOYHCTKA
26 XBII XHMMBOIOMOATOTOBKA
27 ITII LlenTpasibHBIN TEIOBOU MYHKT
28 5M DJEeKTpOHHAS MOJIENTb CUCTEMBI TEINIOCHAOKEHHMS T. ApXaHTeJIbcKa




I''TIABA 3. 9JIEKTPOHHASA MOJEJIb CUCTEMbBI TEIINIOCHABXEHUSA
HHOCEJIEHUA

DNeKTpoHHAasT MOJAENs CHCTeMBbl TeruiocHaOxeHust BoimonHeHa B [MC Zulu 8.0
(pazpabotruuk OOO «ITonutepm», CIIO).

Bce ruzmpaBianueckue pacueTbl, NPHUBEIACHHBbIE B JIaHHOM pabore, clenaHsl B
3JIEKTPOHHOU MOJEIH.

Jns  nanpHEWINero WCIHOJIb30BAHUS JJIEKTPOHHON MOJENH, TEeII0CHA0XKAIoIue
OpTaHU3alLNH JIOJDKHBI OBITH 00ECTICYeHBI JTaHHOM MTPOrPAMMON.

[Taker ZuluThermo mo3BosgeT CO3aTh PACUETHYIO MATEMATUYECKYIO MOJEIb CETH,
BBIIIOJIHUTh  AaCIOPTHU3AIMI0 CETH, W HAa OCHOBE CO3JJaHHOM MOJENnu pemarhb
nH(GOPMAIIMOHHBIEC 3a/la4M, 3a/1a4d TOIOJOTHYECKOTO aHAM3a, W BBIMOJHATH pPa3INYHBIC
TEIJIOTUAPABINYECKUE PACUETHI.

Pacuety mnomyiexaT TYNHMKOBBIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
MOBBICUTEIBHBIMU ~ HAaCOCHBIMM  CTAHUUSMU M JIPOCCEIUPYIOLIMMHU yCTpOMcCTBamH,
paboTaromue OT OJHOTO WJIH HECKOJIBKUX HCTOYHUKOB.

[Iporpamma npenycMaTpuBaeT TEIJIOTUAPABINYECKUN pacyeT ¢ MPUCOEIUHEHUEM K
CEeTH MHJMBHUIyaJIbHbIX TEIJIOBBIX NMyHKTOB (MTII) M LEHTpalbHBIX TEIUIOBBIX ITYHKTOB
(LITII) mo HECKOJBKUM JAECAITKaM CXEMHBIX pELIEHHM, NMPUMEHSEMbIX Ha TEPPUTOPUHU
Poccun.

Pacuer cucreM TemiocHaOXeHUs MOKET NPOU3BOJUTHCA C YYETOM YTEYEeK W3
TEIJIOBOM CETH M CUCTEM TEILIONOTPEOIEHUS, @ TAK)KE TEIUIOBBIX MOTEPh B TPyOOIPOBOIAX
TEIIOBOM CETH.

Pacuer TemnoBBIX mOTeph BeAeTcs JMOO MO HOPMATHUBHBIM IOTEPSM, JIMOO IO
(aKTHIECKOMY COCTOSTHUIO U30JISLIUH.

Pacuerst ZuluThermo ™oryr pabotaTh Kak B TECHOW HWHTETpalld C
reovH(popmalMoHHol cuctemMoil (B Buae monyns pacmupenus ['MC), tak u B Buze
OTJENbHOW OMOJMOTEKM KOMIIOHEHTOB, KOTOpBIE IO3BOJISIIOT BBIMOJHATH PacyeThl W3
IIPUJIOKEHUM MOJIb30BaTENEH.

Cocras 3a1a4:

- Iloctpoenue pacueTHOM MOJEIHN TEIIIOBOU CETH

- ITacmopruzarus 0OBEKTOB CETH

- HamamouHsblil pacyeT TEIIOBOU CETH

- IloBepouHBIN pacyeT TEMIOBOM CETH

- KOoHCTpyKTOpCKHI1 pacyeT TEIIOBOM CETH

- Pacuer TpeOyemoii Temneparypbl Ha HCTOYHHUKE
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- KommyTranunoHHsle 3a1a4n
- IlocTpoeHue mpe30MeTpUIecKOro rpapuka

- Pacuer HOPMATHUBHBLIX IMOTCPb TCILJId YCPE3 U300

3.1 TI'pajduyeckoe mpencraBjeHue OOBEKTOB CHCTEMbl TeIUIOCHAOKEHUsI ¢
NPUBSA3KOI K TONOrpauueckoil 0CHOBe APXaHreJbCKa U € MOJHBIM TONOJOTHYeCKUM
ONUCAHMEM CBSI3HOCTH 00BEKTOB

TemnoByto ceTh MOXHO H300pakaTh Ha KapTe, ¢ MPHUBI3KOH K MECTHOCTH (TIO
KOOpJMHATaM, C MPUBSI3KON K OKpYKaroIIUM OOBEKTaM), UTO MO3BOJIUT B JlaJbHEMUIIEM HE
TOJIBKO IPOBOJUTH TEILIOTMAPABINYECKUE PAaCUEThl, HO W pelIaTh IPYTrHe WHKCHEPHBIE

3aJ1a4uM, 3Has TOYHOE MECTOHAXO0XK/ICHHUE TEIJIOBBIX ceTeil. [Ipumep n3o0pakeHus TernoBou

CCTHU Ha KapTeC C HpI/IBﬂ3KOI\/'I K MCCTHOCTH IMOKa3aH Ha PUCYHKC HUXKC.

e

Pucynok 1 - U300paskeHue Tenja0Boi ceTH HA KapTe ¢ NPUBA3KOH K MECTHOCTH
Zulu moxeT paboTaTh KaK B JIOKAJIILHON CUCTEME KOOPAUHAT (TJIaH-CXeMa), TaK U B

OJTHOM M3 TeorpadUUeCKUX MPOESKITHHA.



Cucrema nogaepsxkupaet 6osiee 180 gatrymos, B ToM uucne [13-90, CK-42, CK-95
mo 'OCT P 51794-2001, WGS 84, WGS 72, ITynkoso 42, NAD27, NADS83, EUREF §9.

Cnucok noaiepKuBaeMbIX aTyMOB OyJ€T pacIIUupsATHCS.

Cucrema mpeayiaraet HabOp MpPeONpPeAeNICHHBIX cucTeM koopauHat. Kpome toro,
MOJIb30BATEIIb MOXKET 3a74aTh CBOKO CUCTEMY KOOPJIMHAT C MHAUBHIYAJIbHBIMU [TApAMETPAMHU
JUIS TOJJIEP)KUBAEMBIX CUCTEMOM MPOEKIMU. B 4acTHOCTH, 3Ta BO3MOYKHOCTH ITO3BOJIUT,
MIPU HM3BECTHBIX MapaMmeTpax (KJIouyax IMepexo/a), NpUBSA3bIBaTh JaHHbIC, XPAHAIIUECS B

MECTHOW CUCTEME KOOPJMHAT, K OJHOMN U3 INI00ATbHBIX CUCTEM KOOPIUHAT.

JlanHble, XpaHsIIHecs B pa3HBIX CHCTEMax KOOPJHUHAT, MOKHO OTOOpa)kaTh Ha
OJIHOM KapTe, B 0JHOU u3 npoekuuil. [Ipu 3Tom nepecuer kKoopaAUHAT (€CIU OH TpeOyeTcs)
W3 OJHOIO0 JaTrymMa B JPYrodl M W3 OJHOM NPOECKUMH B JPYTYIO MPOU3BOJAUTCS IPH

OTOOpPaKEHUU «HA JIETY».
JlaHHBIE MO’KHO TEPENPOCIIMPOBATH U3 OJTHOM CUCTEMBI KOOPIUHAT B IPYTYIO.

CJ'ICI[yCT OTMCTUTD, UTO BJICKTPOHHAA MOACIIb, IPCAOCTABJICHHAA 3aKA3YNKOM, ObLIa

BbITIOJIHEHA B cucTteMe koopauHat WGS 84.

3.2 TIlacnopru3anusi 00beKTOB CHCTEMBbI TEMJIOCHAOKEHUSA

[Tpu paborte B reomHGOPMAMOHHON CHUCTEME CETh JOCTATOYHO MPOCTO U OBICTPO
3aHOCUTCSl C TIOMONIBIO MBIIMIKK WU TO KoopauHatam. [lpu sTtom cpasy dopmupyercs
pacuetHas Mozenb. I[locme rTpaduueckoro u300paKeHUST CUCTEMBI TEIIOCHAOKCHUS,
HE0OX0IMMO 3a7aTh pPAcUYECTHBIE TapaMeTpPhl OOBEKTOB W BBIMOJIHUTH COOTBETCTBYIOIIHE

pacyeTsl.

TemnoBasi ceTh BKIIOYAET B ce0s CIEAYIOIIME OCHOBHBIE OOBEKTHI: HMCTOUYHHK,
y4acTok (TpyOOmpoBO/ibl), HOTPEOUTENb U Y3JIbl: LIEHTpajdbHble TeryioBble MyHKTHI (L[TII),

HACOCHBIE, 3aIIOPHYIO U PETYJIUPYIOLUIYIO apMaTypy, KAMEPBI U IPYTUE 3JIEMEHTHI.
HUcTounuk

Hcmounuk — 3TO CUMBOJBHBIA OOBEKT TEIIOBOM CETH, MOJCIUPYIOUINN PEKUM
pabotel kotenpHOU wim TOL[. B Maremarnyeckoil Moaenn WCTOYHUK TPEICTABISAETCS
CETEBBIM HACOCOM, CO3JAIOIIMM pPacIojaraéMblidi HAmop, W MOANUTOYHBIM HACOCOM,
OTIPEICIIIONINM HATlop B 0OpaTHOM TPyOormpoBoie. Y CIOBHOE 0003HAUYCHNE MCTOYHHKA B
3aBUCUMOCTH OT peXHUMa paboThl MpeacTaBieHO Ha pucyHke. [Ipu pabore HECKOIBKUX

HCTOYHUKOB Ha OAHY CCTh, OAWH U3 HUX MOKCT BBICTYIIATh B KAYCCTBC IMUKOBOM KOTEIHLHOM.



L BEMKMEH
‘ OTKHIYEH

PucyHnok 2 - Ycii0BHOe H300paeHne HCTOYHUKA

YuyacrTok
Yuacmok — 310 TMHEWHBII 00BEKT, HA KOTOPOM HE MEHSIOTCSA:
—  nuametp TpyOompoBoa;
—  THUI NPOKIIAJIKH;
—  BUJ U30JSILUU;
—  pacxo[ TEIIOHOCUTEJS.

JIByxTpyOHasi TermoBasi CEeTh H300pakaeTcsi B OJHY JIMHUIO U MOXKET, B
3aBUCUMOCTH OT JKEJaHUs IO0JIb30BaTENs, COOTBETCTBOBaTh WIIM HE COOTBETCTBOBATH

cTanaapTHoMmy u3zoopaxenuto cetu o 'OCT 21-605-82.

Kak n11060#1 00BEKT ceTH, y4acTOK HMMEET pa3Hble PeXHMBI paboThl, HapHUMED,
«OTKJIIOYEH TOJAOLIMN» MM «OTKIIOYEH OOpaTHbI», CM. PHCYHOK «Pexumbl
M300paKEHUsI y4acTKa» . DTH PEXUMBI TIO3BOJIAIOT CMOJEINPOBATH MHOIOTPYOHBIE CXEMBI

TEIUIOBBIX CETEM.

Pexum 1 - BrnioueHwl 0ba Tp-aa T - T
Pexum 2 . Beikntouersl oba Tp-ga T T
Pexum 3 OTxntouex oBpaTHsIi Tp-4 T T
Pexwm 4 OTkntoYeH nogawLwui Tp-a T T
Mone3oBatensckoe n3obpaxeHne ceTH W3obpaxenue cetn no MOCTY 21-605-82

Pl/lcyHOK 3- I/I306pameﬂue HEeCKOJIbKHX COCTOSTHUH Y4acCTKOB, 3alaBa€MbIX Pa3HbBIMHU
peéxKuMaMu

VYi3ea

V3en — 3T0 CUMBOIBHBIE OOBEKT TEIUIOBOM ceTH. B TerioBoil cetu y3namu
ABIISIIOTCSL BCE OOBEKTHI CETH, KpPOME HCTOYHMKA, NOTpeOuTeNns H yd4acTkoB. B

MaTeMaTUYeCKOW MOJENN BHYTPEHHEEe NpPEJCTaBIeHHE OOBEKTOB (KpOME HWCTOYHHKA,
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norpedutens, nepembluku, LITII wu perynaropoB) wmojenupyercss IByMs y3J1aMmH,

YCTaHOBJICHHBIMU Ha MOAAIOIIEM U 00paTHOM TPyOOIpOBOAAX.

VYcnoBHoe 0003HaUYE€HHE Y3JIOBBIX OOBEKTOB B 3aBUCUMOCTH OT pPEKMMa pabOTHI

IIPEACTABJICHbI HA PUCYHKE HUXKE.

Tennosad Kameps

@® pazeeTBneHue

» CMeHa OuameTpa

PucyHnok 4 - YciioBHOe u300paxeHne y3J10BbIX 00bEKTOB

[IpocThIM y3710M B MOJENM CUMUTAETCS JHOOOW y3€ll, YbM CBOMCTBA CHELMAIIbBHO HE
OroBopeHsl. [IpocTon y3emn CiIy’KHAT TOIBKO U1 COEAUHEHUS YYaCTKOB. TakuMHu y3j1amMu JJIs
MOJENN SIBJIAIKOTCA TEIUIOBBIE KaMepbl, OTBETBIICHMS, CMEHBI JMAMETPOB, CMEHA THUIA

MMPOKJIIAAKHA WKW THUIIA U30JIAIUHU U T. .
HeHTpaﬂbHLIe TENJOBLIC ITYHKTbI

Llenmpanoueii  mennosou nywkm (LTII) — 5TO0 y3ed JAONOIHUTEIHHOTO
peryJupoBaHus M  pPACHpPENENICHHs TEIUIOBOW dSHepruu. Hammuwme Takoro ysna
IIOApPAa3yMeBAET, 4YTO 3a HHUM HAaXOAMUTCS TYNHMKOBas C€Tb, C WHIAUBHUIyaJIbHBIMHU
norpedutensmu. B I[TII MoxeT BXOAUTH TOJBKO OJMH YYacTOK U TOJBKO OJUH Y4acTOK
MOXET BBIXOAWUTH. [IprueM BXOAmMN y4acTOK HAET CO CTOPOHBI MArucTpaiav, a
BBIXOJSIIMIM y4acTOK BEJET K KOHEUHbIM NoTpedutensaM. BHyTtpennsst komuposka LTI
3aBUCUT OT €r0 CXEMbl NPUCOEAMHEHUS K TEIUIOBOM CETH. DTO MOXKET ObITh I'PYIIIOBOU
JJI€BAaTOP, TPYNIOBOM HACOC CMELICHHs, HE3aBUCUMOE IOAKIIOYECHHE  TIPYIIIbI
norpedutenerd, Ooiieppl Ha I'BC u T.n1. Ha paHHBIE MOMEHT B pacnopsbKeHUH

noJsib3oBarens 28 cxem npucoenunenus LTII.
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Pucynok 5 - U3o06paxkenue LITII
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Bcenomorare/ibHbIN Y4aCTOK

Bcnomocamenvuwiii yuacmoxk — ykasplBaeT Haydajo TpPyOONpPOBOJIOB TIOPSYEro
BOJOCHAOKEHUSI TIPpH UYeThIpeXTpyOHOU TeruioBor ceru mocie [[TII. DT1o HeGombmioi
y4acCTOK 3aKaHYMBAETCAd MPOCTHIM Yy3J0M, K KOTOPOMY MOJAKIIOYAETCS TpPyOOIpoOBOI
ropsiYero BOJOCHAOKEHMs, Kak Toka3aHo Ha pucynke «llomkmouenue tpyOompoBoaa

I'BC».

BcnomorarenbHbIA
y4actok ana UTn

/
uTn — “o

Pucynoxk 6 - Iloakaouenue tpydonposoaa I'BC

IHoTpeduTenn

Ilompebumens — 3TO KOHEUYHBIM OOBEKT yYacTKa, B KOTOPBIA BXOJIWUT OJMH
MOJIAIONINIA U BBIXOJUT OJWH OOpaTHBIA TpyOOompoBoa TemtoBor cetu. [log moTpedburenem

MOHMUMAETCSI A00OHEHTCKUN BBOJ B 3[JaHHUE.

VYcnoBHoe 0003HaueHHE TOTPEOUTENss B 3aBHCHMOCTH OT pEeXHMa pPadOTHI

IIPEACTABICHO HA PUCYHKE HUXKE.

. BEMHOYEaH
. OTENKYeH

Pucynok 7 - YcioBHOe H300pa:keHne NoTpeduTe s

[Torpeburens TEMIOBOW PHEPTUM XapaKTEPU3YEeTCS PACUCTHBHIMU HArpy3kaMu Ha
CUCTEMY OTOIUICHUS, CUCTEMY BEHTWIALMU WU CHUCTEMY TOpPSYEro BOJOCHAOXKEHUS U
pacueTHBIMU TEMIIepaTypamMH Ha BXOJE, BBIXOJE MOTPEOUTENs, U pacueTHON TeMIEepaTypo

BHYTPEHHETO BO3/1yXa.

B ogHOMMHENHOM NpeICTaBIEHUN OTPEOUTENL — 3TO Y3JI0BOM AJIEMEHT, KOTOPBII

MOJKET OBITH CBI3aH TOILKO C OIHUM y4aCTKOM.
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BuyTpeHHsisi koAupoBKa MNOTPEOUTENST CYLIECTBEHHO 3aBUCUT OT €ro CXEMBI
MPUCOEANHEHUSI K TEIioBoM ceTu. CXeMbl MOTYT OBITh 3JIEBATOPHBIE, C HACOCHBIM
CMEIICHHEM, C HE3aBHUCHUMBIM IMPUCOCIUHEHUEM, C OTKPBITBIM WM 3aKPBITBIM OTOOpOM
Boasl Ha I'BC, c perymaropamu temmnepaTypbl, OTOIUICHMs, pacxona u T.1. Ha ganubIit

MOMEHT B PaCIOpsHKEHHUH MoJIb30BaTels 31 cxeMa MpucoeuHeHHS TOTPEOUTENEH.

Ecin B 3JaHN HCCKOJIbKO Y3JIOB BBOJd, TO 00BEKTOM <<HOTpC6I/ITeJ'IB» MOXHO
OIINCaThb Ka)KI[BII\/JI BBOA. B Toxe BpEMsA KaK OJHWH HOTpe6I/ITCHB MOXXHO OIIMCaThb HGHBIﬁ

KBapTaJ WA 3aBO/, 3a/1aB JJIS1 TAKOTO HOTpe6I/ITeJ'I$[ O606HICHHBIC TCIIJIOBBIC HAI'PY3KH.

O000meHHbI NOTPEOUTEIB

Obobwennvli  nompedumens — CUMBOJIBHBIH  OOBEKT  TEIJIOBOM  CETH,
XapaKTepU3YIOIMUNCS  MOTPEOIsIEMbIM  PAaCXOJOM CETeBOW BOIBI WM  3aJaHHBIM
COTPOTHBIICHHEM. TakuM TMOTpPeOUTEIeM MOXHO MOJCIUPOBATh, HAMPUMEP, OOIIYIO

Harpy3Ky KBapraja.

YcinoBHOe 0003HaYeHHE OOOOIIEHHOTO MOTPEOUTENST B 3aBUCHMOCTH OT PEXHMa

paboTHI MPEACTaBIECHO HA PUCYHKE HUXKE.

BKNHO4YeH
OTKNHO4YeH

PucyHnok 8 - U306pakenue 0000111eHHOT0 NOTPeOUTEJIA

Takoii 00BEKT yHOOHO WCMONB30BaTh, KOTJA BO3HHUKAET HEOOXOIWMOCTD
paccuuTaTth THAPABIUKY CeTH 0e3 MH(POpPMAIHMK O TEIJIOBBIX HArpy3KaX M KOHKPETHBIX
cXeMax TPHUCOCAMHEHHS TOTpeduTeneil K TeruioBo cetu. Hampumep, mpu pacuere
MarucTpajbHBIX ceTell MH(pOpPMaLUu O KBAPTAIBHBIX CETAX MOXKET HE OBITh, a JUI OLICHKH
NOTEeph HAMOpa B MAarucTPalsAX OCTaTOYHO 3a1aTh OOOOIIEHHBIE pacxoAbl B TOYKaX

MPHUCOCANHCHUS KBAPTAJIOB K MaFHCTpaHLHOﬁ CCTH.

B opHonmmueliHOM w300paxkeHHMH HE TpeOyeTcs MOAKIIoYaTh O0O0OIIEHHBIN
MoTpeOUTeNIb Ha OTACIIBHOM OTBOJSIIEM yYacTKe, KaK B Cydae mpocToro norpedurens. To
€CThb B 3TOT y3€ll MOXET BXOIHWTh W/WIM BBIXOJUTH JIO00€ KOJIMYECTBO YYaCTKOB. JTO

IIO3BOJIACT 6BICTpO n yI[O6HO, C MUHUMAJIBHBIM KOJINYCCTBOM UCXOAHBIX NJAHHBIX.
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MCTOYHMK O60GLWEeHHbIe NOTPeSUTeN!

Pucynok 9 - BapuanTsl BKiIo4YeHHe 00001IeHHBIX IOTpeOuTe e

3aaBHIKKa

3a0eusicka — 3TO CUMBOJIBHBIN O0OBEKT TEIJIOBOM CETH, SIBJISIOIIUICS OTCEKAIOIM
YCTPOMCTBOM. 3aJBM)KKa KpPOME JBYX PEKHUMOB paOOTHl (OTKPBITA, 3aKpBITA), MOMKET
HaXOJUThCS B IPOMEKYTOUYHOM COCTOSIHUM, KOTOPOE ONPEIEISIETCS CTENEHbIO €€ 3aKPBITHSL.

[TpoMe]YTOUHOE COCTOSHHUE 3aBIKKH JOJKHO OIPENETIATCS IPH €€ PEKUME PabOTHI.
4 okpeita

N 3aKpbITa

Pucynoxk 10 - YciaoBHOe n300paxkeHue 3aIBHKKH

VYci0BHOE 0003HAYEHHE 3alIOPHO-PETYIUPYIOLIET0 YCTPOMUCTBA B 3aBUCUMOCTH OT

pexuma paboThI:

3agBUKKA B OJHOJIMHEHHOM M300paKEHUU TPEACTABISIETCS OJHUM Y3JIOM, HO BO
BHYTPEHHEM IPEJICTABJICHUU B 3aBHCHUMOCTH OT 33/JIaHHBIX IIapaAMETPOB B CEMAHTUYECKOU
0a3e [aHHBIX, MOXXET OBITh YyCTaHOBJIEHa Ha o0Oomx TpyOompoBomax PucyHok

«OI[HOJIPIHGﬁHOC 1 BHYTPCHHC NPCACTABJICHUC 3aJIBUKKI.

Pucynok 11 - OqHoiuHeiiHOe H BHYTPEHHE NPEACTABJICHHE 32 {BUKKH

Ilepembruka

Ilepembluka — 3TO CUMBOJIBHBIM OOBEKT TEMJIOBOW CETH, MOJAEIUPYIOLIUI y4acTOK

MEXIy TOIAIOIINUM U 0OpaTHBIM TPYOOTIPOBOTAMH.
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VYcinoBHOe 0003HaYeHHWE TEPEMBIYKM B 3aBUCUMOCTH OT peXHMa PpadOThI

IIPEACTABICHO HA PUCYHKE HUXKE.

OTKEPEITA

3dKpbelTa

PucyHnok 12 - Yci10BHOe npeacTaBJ/IeHUE NePeMbIYKH

[Tepembruka MO3BOJAET CMOAEIMPOBATH YYACTOK, COCAMHSIOIIMK MOJAIOIINN U
oOpaTHBIA TpyOONpPOBOJB. B 3TOT y3e1 MOXET BXOAWTh W/HMIU BBIXOJWUTH JHO00E

KOJIMYCCTBO YHYAaCTKOB.

Pucynoxk 13 - Ilepembruka

Tak kak repeMbluka B OJHOJMHEMHOM HM300paKEHUHU MPEACTaBIEHA y3JI0M, TO JJIA
MOJIEJIMPOBAHMSI COEAMHEHMS] MEXKIYy IOJAIOIIUM TPyOONpOBOJOM OJHOIO ydacTKa H
oOpaTHBIM  TpPyOONPOBOJOM  JPYroro yd4acTKa OJHOTO JJIEMEHTa  «IIEPEMBIYKay

HezocTaTouHo. [ToHamoOsTCs emie qBa y4acTKa: OJWH TOJIBKO MMOJAIOIHHI, APYTOH - TOJIBKO

oOpaTHBIH.

Pucynok 14 - CoequHenne Mek1y NOJAIIUM TPYOOIIPOBOAOM OJTHOI0 Y4aCTKA U
00paTHBIM TPYOONIPOBOIOM APYIrOro y4acrka

HacocHasi ctraHuus

Hacocnaa cmanyus — CUMBOJIBHBIA OOBEKT TEIUIOBOM CETH, XapaKTEPHU3YIOLIUICS

3aJIaHHBIM HAIlOPOM WJIM HAIIOPHO-PACXOJAHON XapaKTEepUCTUKON YCTaHOBIEHHOTO HAcOCa.

15



HacocHas ctaHius B OAHOJIMHEHHOM H300paKEHUH MPEICTABISETCS OJTHUM Y3IIOM.
B 3aBucHMOCTH OT TaOJIMYHBIX IMAPaMETPOB ATOTO y3JIa HACOC MOXKET OBITh YCTAHOBJICH HA
MOJIAIOIIEM HIIM 00paTHOM TPYyOOIpoBoe, MO0 Ha 060uX TPpyOOIpPOBOgaX OJHOBPEMEHHO.
JIns 3ajgaHus HanpaBICHUS JCHCTBUS HAcoca B OTOT y3el TOJNBKO OJHMH Y4YacTOK

00s13aTeILHO AOJIKCH BXOAWUTH U TOJIBKO OAWH Y9aCTOK OOJI’KCH BbIXO/JUTh.

Ot Qe P et

S e e

Pucynok 15 - HacocHas cranuust

Hacoc MoxxHO MoenupoBaTh IByMs criocobaMu: MO0 KakK MIeaabHOE YCTPOUCTBO,
KOTOpOE W3MEHSET JaBJieHHE B TPyOOINPOBOJE Ha 3aJaHHYI BEIWYHHY, JMOO Kak
YCTPOMCTBO, paboTaroiiee ¢ y4eTOM pealbHOM HAMOPHO-PACXOIHOM XapaKTepUCTUKHU

KOHKPCTHOI'O HACOCaA.

B nepBoM ciydae mpocTo 3ajaeTcsi 3HaY€HUE Haropa Hacoca Ha MOJAIOIIEM H/WITH
obpatHOM TpyOompoBojae. Eciin 3HadeHHWe Hamopa Ha OJHOM U3 TPYOOIPOBOJOB pPaBHO
HYJI0, TO HAcOoC Ha OJTOM TPyOONpOBOJAE OTCYTCTBYyeT. Eciam 3HaYeHuWe Hamopa

OTpUIATCIBbHO, TO 3TO O3HA4YACT, YTO HACOC pa60TaeT HaBCTPCUYy BXOJAIICMY B HCIO

Y4acCTKy.
H=10m H=-10m
O—tnrd )H-_o o_.-_J)..._o
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PucyHnok 16 - IIbesomerpuyeckue rpapuku

Ha PUCYHKEC BbBIIIC BUAHO, KAaK PA3JIAYHBIC HAIPABJIICHHUA YYaCTKOB, BXOJAIIUX U
BBIXOOAINUX M3 HACOCa B COUCTAHWH C Pa3HbIMM 3HAKAMM HAIlOpa, BJIUAIOT HA PC3yJIbTaT

pacueTa, 0TOOpaXKEHHBII Ha TbE30METPUUECKUX IpaduKax.
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Korz[a 3a1aCTCA TOJIbKO 3HAUYCHUC HAIIOpa HAa HACOCC, OHO OCTACTCS HCU3MCHHbLIM

HC 3aBUCHUMO OT MMPOXOJAAIICTO Y€PE3 HACOC pacxo/a.

Ecnu monenupoBats paboTy Hacoca ¢ yuerom ero QH xapakTtepucTuku, TO ciemyer

3aJaTh PacxXo/bl U HAOPHI Ha TpaHUIaX pabodell 30HbI Hacoca.

Hmax ——

Hmin

Gmin Gmax

Pucynok 17 - HanopHo-pacxoaHasi XapaKTepHUCTHKA HACOCA

[lo 3amaHHBIM JBYM TOYKaMm oOmpeaenseTcss mapadojia ¢ MaKCHMyMOM Ha OCH
JaBIIEHUH, MO KOTOPOH pacueT u OyJIeT OmpenaesiaTh HAmop Hacoca B 3aBHCHUMOCTH OT
pacxoma. Cinenyer OTMETUTb, YTO XapaKTEpUCTHKA, 3aJjaBaeMasi TaKuM 0Opa3oM, MOXKET
OTJIMYATHCS OT PEeaTbHON XapaKTepUCTHKH HAcoca, HO B mpesenax pabouelr obmactu obe
XapaKTEPUCTUKNA MPAKTHYECKH COBMANAIOT. [l oOmucaHWs HECKOJIBKUX MapayuiebHO
paloTalomuX HAcOCOB JIOCTATOYHO 3aJaThb MX KOJIMYECTBO, U PE3yJIbTUPYIOIIAs

XapaKTepUCTUKa OyAeT onpeesieHa Py pacueTe aBTOMaTHYECKH.

Tax xak Harmopsl Ha rpaHuIaX paboueil ob6IacTu Hacoca OEpyTCs U3 CIPABOYHUKA U
BCEr/a IOJIOKUTENbHBI, TO HaIlpaBJIEHHE JEHCTBUS TAKOro Hacoca OyAeT OINpenessaThbCs

TOJIBKO HAIIPABJICHUEM BXOJAAIICTIO B Y3€JI YUACTKaA.

Jlpoccempyroiiye ycTpoiicTBa

[poccenupyromne ycTpoUCTBa B OJHOJIMHEWHOM IPEICTABICHHMU  SBJISIOTCA
y3JlaMH, HO BO BHYTPEHHEH KOJAUPOBKE — 3TO JIOMOJHUTEIbHBIE YYACTKU C MOCTOSHHBIM
WU TEPEeMEHHBIM CONpPOTUBICHHEM. B npoccenupyromuii y3en 00s3aTelbHO IOJKEH

BXOJUTH TOJIBKO OJIUH Y4YaCTOK, U TOJIbKO OJJWH YYaCTOK M3 y3Jia JOJIKCH BBIXOJUTh.
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Pucynoxk 18 - JIpoccesmpyromue ycrpoicTBa

JpoccenbHas maiioa

Hpoccenvras waiiba — 3T0 CAMBOJIBHBIA O0BEKT TETUIOBOW CETH, XapaKTePU3yEeMbIi
(uKCHPOBaHHBIM CONPOTHBIIEHUEM, 3aBUCSIINM OT AMaMeTpa maiosl. J[poccenbHas maiiba
MMEET JIBa peKMMa paloThl: BRIYUCIsAEMAs U yCTaHABIMBaeMas. Y CTaHaBIMBaeMas Inaiida
— 3TO HEPETYJIHMPYEMOE CONPOTUBIIEHHE, TO BEIMYMHA TACUMOI0 I1aii00 Hamopa 3aBUCUT

OT KBaJpara, MPOXOIALIETo yepe3 maiidy pacxoaa.

Belyvcnaeman wanba

YeTaHaBnueaeman wanba

PucyHnok 19 - Yci0BHOe npeacTraBiieHue IAaH0bI

Ha pucyHke BuAHO, Kak MEHSIOTCA MOTEPHM Ha Iaide, yCTaHOBJICHHOW Ha

HOZAI0IIEM TPYOOIIPOBO/Ie, IPH YBEIHMYCHUH PAcX0/1a yepe3 Hee B IBa pasa.
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Pucynok 20 - XapakTepucTHKH APOCCEJbHBIX A0

18



Pery.lmTop JaBJICHUSA

Pezynamop oaenenus - ycTpOMCTBO C MEPEMEHHBIM COINPOTUBICHUEM, KOTOPOE
MO3BOJIACT MOJJEPKUBATh 3aJaHHOE JaBJICHUE B TPyOONpPOBOJE B OIPEIACICHHOM
JMana3oHe M3MEHEHUus pacxona. PerynsiTop naBieHHss MOXET yCTaHABIMBAThCS Kak Ha

MO/IAFOIIEM, TaK U HA OOPaTHOM TPYyOOIpoBOIE.
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Pucynok 21 - Peryasitop naBJjieHust

Ha pucynke Bblle moka3zaHo, 4TO IPU YBEJIWYEHHH B JBa pa3a pacxoja 4epes
PEryJIATOp, YCTAaHOBIEHHBIA B 0OpaTHOM TPyOONpOBOJE, NAaBICHHE B PETYIUPYEMOM Yy3Jie

OCTacTCA IIOCTOAHHBIM.

BennunHa CcONpOTHBIIEHMS peEryisaTopa MOXKET HM3MEHATHCS B Ipefenax or
OECKOHEYHOCTH 10 CONPOTHBIICHUS MOJHOCTBIO OTKPBITOrO peryisropa. Ecimm ycioBus
paboTHI CETH 3aCTABIIAIOT PETYIATOP MOJTHOCTHIO OTKPBITHCSA, TO OH HAUMHAET PabOTaTh KaKk

HEPEryJIUpYyEMbIi APOCCEIUPYIOIIMM y3eIl.

PeI‘y.]'lﬂTOI) pacnooJjJaraeMoro Hamopa

Pezynamop pacnonazaemozo manopa — 3T0 CUMBOJIBHBIM OOBEKT TEIJIOBOM CETH,

MOJIICPKUBAIOIINN 3aJaHHBIN pacroiaraeMblii HArmop mocie ceosl.

Pabora perymsatopa pacmoiaraeMoro Hamopa aHajJOTHYHa padoTe peryisTopa
JABJICHUS, TOJIBKO B 3TOM CIIy4yae PETyJATOp CTapaeTcsl Aep>KaTh MOCTOSHHOW 3aJaHHYIO

BEJIMYMHY PacIoiaraéMoro Hamopa.

E perynaTop pacnonaraemMoro Hanopa Ha nogawowem Tpydonpoeoge

E PErynaTop pacnonaraemoro Hanopa Ha o6patHom TpyGonposoge
PucyHok 22 - Yc/I0BHOe NpeicTaB/IeHUE PeryasiTopoB HANoOpa
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PerynsTop pacxoaa

Pezynamop pacxoda — 310 CUMBOJIbHBIN O0BEKT TEILJIOBOM CETH, MOIIEPKUBAIOIIHI

3aIaHHBIM I10JIb30BATCIICM pACXO TCIINIOHOCUTCIIA.

Perynsitop MOXHO ycCTaHaBIMBaTh Kak Ha TOJAlOIIEM, TaK M Ha OOpaTHOM
Tpybonposozne. K pabore perynsropa pacxona MOKHO OTHECTH BCE CKa3aHHOE IO

PEryJIATOPBI JaBICHHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynaTtop pacxoaa Ha o6paTHoM TpyGonposoae

PucyHok 23 - YcJ/ioBHOe NIpeicTaB/IeHUE PeryasiTOpoB pacxojaa

B cymectByromux 06azax naHHbix «ZULU» mnpenycmaTpuBarOTCsl CTaHJApTHBIE

XapaKTCPUCTUKHU 10 TPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIIJIOCHAOKEHHS.

CoctaB mHpOpMAIMHA IO KXKIOMY TUITy OOBEKTOB HOCHUT Kak HWH(OPMATHUBHBIN
XapakTtep (Hampumep: Uii UCTOYHUKOB - HAaUMEHOBAHHUE MPEANPUATUSA, HANMEHOBAHUE
MCTOYHHKA, JJISl IOTPEOHUTENeH - aapec y3ia BBOa, HAMMEHOBAHME y3Jia BBOJA U T.J.), TaK
¥ HEOOXOAMMBIHN 11 (PYyHKIMOHUPOBAHUS PACUETHOW MOZENTHU (HampuMmep: ISl HCTOYHUKOB
- reojie3nuecKasl OTMETKa, pacyeTHasl TEMIIEpAaTypa B MOJAIOLIEM TPyOOIIpOBOJIE, pacueTHas
TeMIiepaTypa XoJoaHoil Boabl). IlomHoTa 3amonHeHus ©0a3bl JAaHHBIX MO IapaMeTpam
3aBUCHUT OT HAJIMYMS MCXOJHBIX JAHHBIX, IPEJOCTABIECHHBIX 3aKa3YMKOM M OIPOLIEHHBIMU

CY6T>GKT21MI/I CHCTEMBI TCINIOCHA0KEHUS HACEJICHHOTO ITyHKTA.

[Ipu xemnaHuM Moab30BaTeNsl, B CyLIECTBYIOIINUE 0a3bl JaHHBIX 110 0OBEKTaM CETH

MOXHO I[O6aBI/ITB JOITOJIHUTCIIBHBIC ITOJIA.

3.3 Hacnomeaunﬂ U ONMUCAHHE PACYCTHLIX €IMHUIl TCPPUTOPHUAJIBHOIO JA€JICHUI,
BRJIKOYasi aIMUHUCTPATUBHOE

DNEeKTPOHHAsI MOJIEb MO3BOJISIET HArjsJHO HA TOIIOOCHOBE CEJILCKOIO IMOCETIEHUS
pasrpaHUyYuTh M IACHOPTU3UPOBATH EAUHULBI TEPPUTOPHAIBHOTO JeieHus. Takumu
IPaHULAMU TEPPUTOPUATILHOTO JEIEHUSA MOTYT SIBJISTBCS:

® KaJacCTPOBBIE KBAPTAJIbI,
® TEIUIOCETEBbIC PAalOHBI;
® [UIAHUPOBOYHBIE PAliOHBI;

® AJIMMHUCTPATUBHBIE PANOHBL.
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34 FI/I)IpaB.]'II/l‘IeCKHﬁ Ppacu€eT TEIMJIOBbIX ceTeid 11000 cTeneHun 3aK0JBbIHOBAHHOCTH,
B TOM 4YHCJIC FI/II[paBJ'II/I‘IeCKI/Iﬁ pacueTr mnpu COBMECTHOM paﬁoTe HECKOJIbKHX
HCTOYHHKOB TEIJIOBOM JHEPIMi HA €ANHYI0 TCIJIOBYIO CETh

TemnmoruapaBiaruecKkuii pacdeT MporpaMMHO-pacdeTHoro komruiekca ZuluThermo
BKJIIOYAET B ce0s MOTHBIA Ha0Op (PYHKIIMOHAIHHBIX KOMIIOHEHTOB M COOTBETCTBYIOIIHE MM
UH(POPMAIIMOHHBIE CTPYKTYPHI 0a3bl TaHHBIX, HEOOXOIUMBIX JIJIsl THUPABINYECKOTO pacyeTa
Y MOJEJIMPOBAHMS TEIUIOBBIX CETEH.

Pa3smMepHOCTh pacCUMTBIBAEMBIX TEIUIOBBIX CETEH, CTENEHb MX 3aKOJIBLIOBAHHOCTH, a
TaK)Ke KOJMYECTBO TEIUIOMCTOYHUKOB, PA0OTAONINX Ha OOIIYIO CETh - HE OTPAHUYCHBI.

[Tocne co3manmst pacyeTHOW MaTeMaTHYeCKOH MOAENu ceTd U (popMHpOBaHHUA
NAcHOPTU3ALMH KaXKI0I0 00BEKTA CETH, B MOITYUUBLIEICS 3JIEKTPOHHOW MOJEIN MTOCEIEHUS
MOTYT BBIIIOJIHATHCS PA3JIMYHbIE TEIIOTUAPABINYECKUE PACYETHI.

Pacuer cucreM TemiocHaOXeHUsS MOKET NPOU3BOJUTHCA C YYETOM YTEYEeK W3
TEIJIOBOM CETH M CUCTEM TEIJIONOTPEOIEHUS, @ TAK)XKE TEIUIOBBIX MOTEPh B TPyOOIIPOBOIAX
TEIUIOBOM ceTH. PacdeTr TemnoBbIX MOTEPh BEIETCs JUO0 M0 HOPMATUBHBIM MOTEPSIM, JTHOO
10 ()aKTUYECKOMY COCTOSIHUIO U30JIALINN.

PesynpraTel pacueToB MOryT ObITH SKcmopTupoBansl B MS Excel, narmsgHO
IIPEICTABIEHbl C MOMOUIBIO TEMATUYECKON PACKpPACKHU U IbE30METPUUYECKUX TIpa(UKOB.
Kaprorpaduyeckuii Marepuai u cxema TEIUIOBBIX CETed MOXKET ObITh OOpMIICHA B BHJIEC

AOKYMCHTA C UCIIOJIb30BAHMECM MaKETa IICHYaTu

B mnacrosmee Bpemsi B coctaB pacderoB [IPK Zulu Thermo Bxomut 6 THIIOB

rHApaBJINICCKOro pacyucra:

® HAJIAJ0YHBIM pacyer;

® [I0BEPOYHBIN pacUerT;

® KOHCTPYKTOPCKHUH pacyer;

® pacyer TeMIlepaTypHOro rpauka;
® pacyeT HaJCKHOCTH;

¢ PACHCT HOPMATHUBHBIX IMMOTCPb TCILJIA YCPE3 NU30JIALUIO.
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35 MOI[CJII/IPOBaHI/Ie BCE€X BHUIO0OB nepelc.moqe}mﬁ, OCYHIECTBJISIEMBIX B TCIIJIOBBIX
ceTsXy, B TOM 4YHCJIC nepeKﬂmqum"l TCIJIOBBIX HArpy3oKk MEXKIAY HUCTOYHUKaAMHU
TeNnJIoBOM JHEPIruun

[Iporpammuoe  obecrieuenue  [IPK  ZuluThermo  mo3Bosisier  mpoBOIUTH
MOJIEIMPOBAHME BCEX BHUJAOB IMEPEKIIOUEHUN B «TUApaBiIndeckoil monennm» cetu. CyTb
3aKJII0YAETCd B AaBTOMATUYECKOM OTCJIEKHMBAHMM IPOIPAMMOM COCTOSIHUSI 3allOpHO-
peryIupyIoneil apMaTypbl U HAacOCHBIX arperaTtoB B 0a3e JaHHBIX OINMCAHUS TEIUIOBOM
cetu. Jlto0oe mepexiIoueHrne Ha CXeMe TEIJIOBOM CeTH BJIEYET 3a COOOM aBTOMAaTHYECKOe
BBIIIOJIHEHUE TUAPABIMYECKOr0 pacuera, M, TakKUM oOpa3oM, B JI000M MOMEHT BPEMEHM
M0JIb30BATENb BUAMT TOT T'HAPABIMYECKUN PEXHUM, KOTOPBIH COOTBETCTBYET TEKYILIEMY
COCTOSIHUIO BCE COBOKYITHOCTH 3aIIOPHO-PETYJIUPYIOLIEN apMaTypbl U HACOCHBIX arperaTroB
Ha CXEME TEIJIOBOM CETH.

[lepexmtoueHust MOTYT OBITh KaK OJWHOYHBIMU, TaK W TPYMIIOBBIMHU, IJISI JIOOOU
BBIOPAaHHOMH (IOMEYEHHOI) COBOKYITHOCTH IEPEKIII0UAEMBbIX FJIEMEHTOB.

Jlnsi HacoCHBIX arperaroB M MX TPYyNIl B MOJEIM JOCTYNHBI HECKOJIBKO BHJIOB
MIEPEKIIFOYCHUN:

® BKIIOYCHHE/BBIKIIOUCHHE;
® JpOCCEIMPOBAHUE;
® M3MEHEHHE YacTOThI BpallleHUs TPUBO/IA.

3aIBMKKHU THIIA «IPOCCETH», TOMUMO JIBYX KpaHUX COCTOSHUM (OTKpPBITa/3aKphITa),
MOTYT UMETh [IPOMEKYTOUYHOE COCTOSIHUE «IIpUXkKaTa», ONpEAeIsIeMoe B TMOO B IPOLEHTaX
OTKpBITUSL KJIamaHa, JuO0 B yucie 000poToB mTOKa. [IpM 3TOM COCTOSIHMM 3aJBHKKa
MOJIEJIUPYETCS CBOUM TMIPABINYECKUM COINPOTHUBIIEHUEM, PACCUUTAHHBIM IO MACHOPTHOU
XapaKTepUCTUKE KIIaIllaHa.

[Tpu m060M MEpEeKTIOUEHUH HACOCHBIX arperaToB B HACOCHOW CTaHIMK WM Ha
HMCTOYHUKE  aBTOMAaTUYECKHM  IEPECUUTHIBAETCS  CyMMapHas  pacxOJHO-HaIllOpHas
XapaKTepUCTUKA BCEM COBOKYITHOCTH PabOTAIOLIMX HACOCOB.

Jnst peryisTopoB JaBl€HUST M pacxoja IMEpPEeKIIOUEHUEM SBISETCS HW3MEHEHUE
YCTaBKH.

Jlist moTpebuTeneit mepekItoueHueM SBISIETCS JIF000E U3 CIeNYIONUX JIEHCTBU:

®  BKJIIOYECHHE/OTKIIIOUEHUE OJHOTO MIIM HECKOJIBKUX BHJIOB TEIJIOBOM HATPY3KH;

L4 OrpaHNUYCHUC OJJHOI'0 MJIN HCCKOJIbKUX BUJIOB TEILIOBOM Harpys3Ku,
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®  U3MEHEHHME TEMIEpaTypHOro rpapuka WIA  YIEJIbHBIX  PAacXo/0B
TEIJIOHOCUTEIS 110 BUAAM TEIJIOBOM Harpy3KHu.

[IpenycMmoTpena reHepamusi COeHaTbHBIX OTYETOB 00 OTKIFOUYEHHBIX/BKIIOYCHHBIX
aOOHEHTax W y4acTKaX TEIJIOBOM CETH, COCTOSHHE KOTOPBIX M3MEHWIOCh B pe3yJbTare
MOCJIEAHET0 NPOU3BEAECHHOIO €AMHUYHOIO WIM T'PYIIIOBOrO MEPEKIIOUEHUs. JDTU OTUYETHI
MOTYT coAepkaTb o0y uHpOpMamuio 00 3THX O00BEKTaxX, coaepKamryrocs B 0ase
JAHHBIX.

PexuM ruapaBaInyeckoro MoAeIMpOBaHMsI TO3BOJISIET ONEPATUBHO MOJy4aTh OTBETHI
Ha BoIpockl Tuna «4Yto Oyner, eciau...?» DTO JaeT BO3MOXKHOCTh M30€KaTh OLUIMOOYHBIX
JNENCTBUN NPU PETYJINPOBAHNN PEXKUMA U NIEPEKIIIOUCHHAX HA PEAJIbHOM TENIIOBOU CETH.

[ToncucreMa TUIpaBIMYECKUX PAaCUETOB IO3BOJSET MOJEIHMPOBATH MPOU3BOJIBHBIE
pPEXHMMBI, B TOM 4YMCJI€ aBapUHHBIE U MEPCHEKTUBHBIE. [ MIpaBIMUEecKOe MOJAEINPOBAHHE
MIPEAINOIAraeT BHECEHHE B MOJENb KAKUX-TO H3MEHEHHMH C LEJIbI0 BOCIPOM3BEICHUS
PEXKUMHBIX TIOCJIEICTBUA 3THX HM3MEHEHUH, KOTOpbIE MCKaXalOT pealbHbIE JIaHHBIE,
OIMCHIBAIOILKE IKCITYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYILIEM COCTOSIHUM.

[ToncucreMa ruipaBIMvYECKUX PacyE€TOB COAEPKHUT CIIELUAIBHBI MHCTPYMEHTApUH,
MO3BOJISIIOLIMI AJIs LIeJIel MOJIETMPOBAHUS CO3/1aBaTh U aJIMMHUCTPUPOBATH CIIELIUAIIbHBIE
«MOJIEJIbHBIE» 0a3bl — HAOOPBI JAHHBIX, KIOHUPYEMbBIX U3 OCHOBHOW (KOHTPOJBHOI) 0a3bl
JAHHBIX OMMCAHMS TEIUIOBOM CETH, HAa KOTOPBIX IIPEyCMaTPUBAETCS IPOU3BENECHUE JIFOOBIX
MaHUMYJSIIANA 0e3 pUCKa MCKAa3UTh WM OBPEAUTH KOHTPOJIBbHYIO 0a3y. JJaHHBIN MeXaHU3M
TaK)Ke 00ecrieunBaeT BO3MOKHOCTh OCYILIECTBJIEHHSI CPABHUTEIILHOIO aHAJIU3a Pa3IMYHbIX
PEXKUMOB PabOTHI TEIIOBOW CETH, PEaTM30BaHHBIX B MOAEIBHBIX 0a3ax, Mexmy coboii. B
YaCTHOCTH, HAIJIAJHBIM AHAJIUTHYECKMM HWHCTPYMEHTOM SIBJISIETCS CpPAaBHUTEJIbHBIN
NIbE30METPUYECKUI TpauK, Ha KOTOPOM MPUBOIATCS H3MEHEHMs THJIIPaBIMYECKOIO

peKruMa, NPpOU30MICAIINEC B PE3YJIBTATC TCX NI MHBIX M&HHHynﬂHHﬁ.

Pa3paboTka cxembl TEIIOCHAOKEHUS B COCTaBe OJEKTPOHHOM MOJEIM CXEMBbI
TEIJIOCHA0KEHUS T.ApXaHIeJIbCKa COJAEPKUT B TOM YHUCIE OTIENbHBIA CIOW, B KOTOPOM
peann30BaHbl BEPOATHBIE CLIEHAPUU PA3BUTHs aBapuil B CHCTEMAax TEIUIOCHAOXKEHUsS C
MOJICTMPOBAHUEM THUIPABIUYECKUX PEXKHMOB PaOOThl TAaKUX CHUCTEM, B TOM YHCIE MPH
OTKa3e »JJIEMEHTOB TEIUIOBBIX CETe W MpH aBapuUHHBIX peXHMax paboTHl CHCTEM

TeHJ'IOCHa6)KeHI/I$[, CBS3aHHBIX C MPCKpAIICHHUEM ITO0OAa4Yn TEILIOBOM OHCPIruu.
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3.6 Pacuer 0ajlaHCOB TeNJIOBO# HEPrUM MO MCTOYHMKAM TEIJIOBOH JHEPIrHMU W IO
TePPUTOPUHATBHOMY NPU3HAKY

B pesynbrare pacyeToB OallaHCOB TEIUIOBOW HHEPTUU IO HCTOYHHKAM M TIO
TEPPUTOPHATILHOMY TpHu3HaKy, BbIMONHAEMbIX B [IPK ZuluThermo, ycranaBnmmBaetcs
MOTPEOHOCTh B TEIUIOBOM SHEPTUM CYUIECTBYIOIIMX M MEPCHEKTUBHBIX IMOTpPEOUTENCH B
KOKJIOM CyOBEKTE OKpyra, C IENbI0 YCTAHOBJIEHHS JIOJIA TIOJE3HOTO OTITyCKa TEIUIOBOM

SHEPIMU B CETh Y 3HAYCHHUU ITOTEPb DHEPTHH.
Pe3ynbpTaThl BEIIOJHEHHBIX PACUETOB MOYKHO 3KcniopTupoBath B MS Excel.

3.7 Pacuer mnoTepb TeNJOBOH JHePruM 4Yepe3 M30JALMI0 M C YyTe4YKaMH
TEeNJIOHOCUTEJIS

Ilenpr0 maHHOrO pacdera SBISAETCA ONPENCICHUE HOPMATUBHBIX TEIUIOBBIX IOTEPb
4yepe3 M30JLKI0 TpyOonpoBoAOB. TeIuioBble NOTEPU ONPEAENIAIOTCS CYMMapHO 3a Toj ¢
pa3buBKkoii no Mecsuam. IIpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaK CYMMApHO IO BCEH
TEIUIOBOM CETH, TaK M II0 KaKXJOMY OTAEJIBHO B3ATOMY MCTOYHHMKY TEIUIOBOW DHEPIUU U
KaKI0MY LeHTpaibHOMY TeruioBoMy nyHKTY (LITII). Pacuer moer ObITh BBINOJIHEH C
Y4eTOM IMOMPABOYHBIX KO3(PPHUIIMEHTOB Ha HOPMBI TETLIOBBIX MTOTEPH.

IIpocMOTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMAapHO MO BCEM TEIUIOBOM CETH,
TaKk ¥ II0 KaXIOMY OTIEIbHO B35TOMY MCTOYHHMKY TEIUIOBOM DHEPIMM U KaXIOMY
ueHtpaibHoMy TteruioBoMmy nyHkty (L[TII), a Takke 1O pa3auyHbBIM BiajelbliamMm
(banmaHcomepkaTensiM) y4aCTKOB TETUIOBOM CETH.

B03MOKHO KOMMPOBAaHWE MCXOJHBIX JAHHBIX OT OAHOrO ucrouHuka wim L[TII cpasy
BceM 00BekTaM, otaenbHo ucrtouyHukam, L[TIT mo xontypy oromnenust unu ['BC. Taxoke
pe3yJbTaThl BHIMIOJIHEHHBIX PACUE€TOB MOYKHO IMOCMOTPETh 3KcropTtupoBats B MS Excel. Ha
pUCYHKe 24 NpuBEJEHBI pe3yibTaThl pacuera oTeph TEINIOBOM 3HEPTUH Yepe3 U30JSALHUI0 U

C YTCUKaMHU TCIIJIOHOCUTCIIA.
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Pacyer HOpMaTHBHBIX TENNOBLIX NOTEPL n
- Tennoeas ceTo | rpagux Cpearerogossie . c -
- KotenbHan Nt 1 THe -26.0 Teo 950 The 55 Trpgr (20 5 =
urn -3 Tnoa (1500  Tes 200 Thoa [620 Tnoge [10.0 L i
ﬁ12 - ? (recy o =00 e 50 (®) CyvmapHsie no Noacety
- o6p . ofp .
UTA -1 (F80) O Mo aarHomy yzny
urmn-2 FA Nonpasoubit Kos GUUMEHT Ha HOPMBI TENAOESIX NOTEPL. Bnagensbubt
uTn-2(rec
| B4 Pyccrue saronosku & otyere (Bee Baanensusi) v
N. MNpo.. Tus | Trp |Tnoa | Tobp | Txe |Qnoalkan Qobp kan Gyt_noaT |QyT_noa ... Gyt _o6p 7 |Qy7_obp ... Gyt_not T | QyT_noT ...
jO 744 -78 00 1026 542 50 96.7 415 186.2 182 192.0 94 3208 187
“no 78 00 600 00 50 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Pespane 0 672 7. 00 1026 542 00 874 374 168.2 17.3 1734 9.4 289.7 20.8
no 78 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapt O 744 -39 00 91 505 00 880 377 187.7 17.3 1924 9.7 3208 16.3
no -39 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Apene O 720 31 00 728 435 00 694 298 1839 134 186.7 8.1 3104 15.8
neo 31 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Man 0 4 98 00 537 360 00 03 0.1 1.0 0.1 1.0 0.0 3208 16.3
n 740 98 00 600 00 00 666 15.8 1904 114 1937 0.0 0.0 0.0
Viors oo 150 00 379 252 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
Wons oo 178 00 287 243 00 00 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 178 00 600 00 00 669 158 1815 15 1847 0.0 0.0 0.0
Asryer O 0 160 00 347 278 00 00 0.0 0.0 0.0 0.0 0.0 3208 16.3
n 744 160 00 600 00 00 669 159 1915 15 1847 0.0 0.0 0.0
Centsbpo O 700 109 00 505 346 00 494 212 181.0 8.1 1822 6.3 3104 15.8
n 20 109 00 600 00 00 18 04 51 03 52 00 0.0 0.0
Oxtabpe O 744 48 00 678 415 00 674 289 190.6 128 193.1 80 3208 16.3
neo 49 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Hos6pe O 720 -03 00 823 470 00 772 331 1828 15.0 1864 g8 3104 15.8
no 03 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dexabps O 744 50 00 951 516 00 905 388 187.3 17.8 1923 9.9 3208 16.3
neo 50 00 600 00 00 00 0.0 0.0 0.0 0.0 00 0.0 0.0
Wroro: 8935 3318 22327 1669 22764 69.7 3776.6  200.7

PucyHnok 24 - Pe3yabTaThl pacyera norepb TENJIOBOH JHEPrUM Yepe3 U30JIsIUI0 U €
yTe4YKAMH TeIJIOHOCHTEJIA

3.8 Pacuer noka3areei HaACKHOCTH TEeNmJI0CHAOKEHU A

[lenpro pacuera sSBISETCS OIEHKA CIIOCOOHOCTH JICUCTBYIOIIUX U TPOEKTHPYEMBIX
TEIUIOBBIX CETeH HaJEeKHO oOecreynBaTh B TEUCHUE 3aJIaHHOTO BPEMEHU TpeOyeMble
PEKHUMBI, TapaMeTphl M KA4YeCTBO TEIUIOCHAOXKEHHUS KaXKIOTO IOTPEOUTENs, a TaKKe
000CHOBaHHME HEOOXOTUMOCTH W TPOBEPKU A(H(PEKTUBHOCTH peau3alud MEPOTPUSTHIA,
MOBBIMIAIONINX HAJIEKHOCTH TEIIOCHA0KEHUS IOTPEOUTENEH TeIIOBOM SHEPTUH.

OrneHka HaJEKHOCTH TETUIOBBIX CETEH OCYIIECTBIISIETCS 10 Pe3yJbTaTaM CPaBHEHUS
pacUeTHBIX 3HAUEHWW TOKa3aTeseill HaJeKHOCTH C HOPMHUPOBAHHBIMHU 3HAYCHHSIMH JTHUX
ToKa3aTesell B COOTBETCTBHM C TotoxkeHusamu 1. 6.28 CHull 41-02-2003.

ObocHoBaHME  HEOOXOAMMOCTH  pEallM3allid  MEPONPUATHH,  MOBBIMAIONIINX
HAJIS)KHOCTh TEIJIOCHA0KEHUS TMOTPEeOUTENIe TEIUIOBOW JHEPTHH, OCYIIECTBISIETCS II0
pe3ysbTaTaM KaueCTBEHHOTO aHAJIM3a TOJTyUYEeHHBIX YUCIICHHBIX 3HAYCHUN.

[TpoBepka 3 (PEeKTUBHOCTH peann3aliiil MEPOTPUITHN, TOBBIIIAIONINX HAJACKHOCTh
TEIUIOCHA0KEHUSI  MOTpeOUuTeneil, OCYIIEeCTBISETCS IIyTeM CpaBHEHUS  MCXOIHBIX
(MONMy4YeHHBIX JI0 peanu3alii) 3HAYCHWW TOKa3aTeled HAACKHOCTH, C PpPaCYCTHBIMU
3HAYEHUSMH, TIOJYUYEHHBIMH TIIOCJIE pean3anui (MOJCIUPOBAHMS pean3aIlii) ITUX

MEpPONPUATHUH.
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3.9 rpyHHOBLIe H3MECHECHUSA XapPaKTEPUCTUK 00HEKTOB (y‘{aCTKOB TCIJIOBBIX CETeﬁ,
HOTpCﬁHTeﬂeﬁ) mo 3aJaHHbBIM KPHUTECPUAM C LHEJIbI MOJACIUPOBAHUSA PaA3JIUYHBIX
NEPCHEKTUBHLIX BADUAHTOB CXEM TEeNmJI0CHAOKEHUA

JlaHHBI MHCTPYMEHT NPUMEHHUM Ul Pa3JIMYHBIX LIE€Jed U 3a7ad TUIpaBINYECKOrO
MozenupoBanus. OCHOBHBIM IpEAHA3HAUEHHEM  SIBJISETCS KalMOpOBKA pacyeTHOU
TUIPABINYECKON MOJIETIHN TEIUIOBOM ceTu. TpyOonpoBoAbl pealbHON TEIJIOBOM CETH BCEraa
UMEIOT (U3HYECKUE XaAPAKTEPUCTUKH, OTIMYAIOIINECS OT TMPOEKTHBIX, B CHIY
MPOUCXOJAIIMX BO BPEMEHUM HU3MEHEHMM - KOPpPO3MM U BBINAJEHUS OTJIOKEHH,
OTpaXKarolIMXCd HAa MW3MEHEHWHM OHKBHBAJIEHTHOM IIEPOXOBATOCTHU U  YMEHbBIIECHUU
BHYTPEHHETO JMaMeTpa BCIEJACTBUE 3apacTaHMs. OTH H3MEHEHUS BIMSIOT Ha
THIPABINYECKIE COMPOTUBIICHHS YIaCTKOB TPyOOIIPOBOIOB, U B MacIITabax TEIJIOBOM CETH
MO 5TO NpUBOAUT K 3HAYUTENBHBIM PACXOXKACHUSIM PpPE3yJbTaTOB TI'MIPaBIMYECKOIO
pacdyera IO «IPOEKTHbIM» 3HAYEHUSM C PEAJIbHBIM THJPABIMYECKHUM PEKUMOM,
HAOII0JaeMbIM B OKCIUTyaTHUpyeMoil TeruioBoil cetu. C JApyroid CTOPOHBI, H3MEPHUTH
NEHCTBUTENIbHBIE 3HAUYEHMsI LIEPOXOBATOCTEN W BHYTPEHHUX JUAMETPOB YYacTKOB
NEUCTBYIOIIEW TEIUIOBOM CETH HE MNPEICTABISIETCS BO3MOXKHBIM, IIOCKOJIBKY —3TO
noTpeboBasio Obl MaccOBOTO BCKPBITUSL TPyOONpPOBOJOB, YTO BpsA JU peaIuzyeMo.
[TosTomMy 3TH 3HAa4Ye€HHS MOXKHO JIHIIb KOCBEHHBIM 00pa3oM OLEHUTh HAa OCHOBAHHU
CPaBHEHMSI pEaJbHOrO (HAOJIOAAEMOr0) TUAPABIMYECKOTO pEXHMa C pe3ysibTaTaMu
pacyeToB Ha TMAPABIMYECKON MOJEIN, U BHECTH B PACUETHYIO MOJEIb COOTBETCTBYIOLIUE
nomnpasku. B 3Tom, B mepBoM NpHOIIKEHUH, U COCTOUT MPOIIECcC KaTruOPOBKH.

WHCTpyMEHT  IpynIoBBIX  ONEpaluid  MO3BOJISIET  BBINOJIHUTH  M3MEHEHUE
XapaKTEPUCTUK I IOJAMHOKECTBA YYAaCTKOB TEIUIOBOM CETH, ONPENEIIEMOro 3aJaHHbIM

KpUTEPHEM O0TOOpA, B YACTHOCTH:

o 0 BCeil 0asze JaHHBIX ONMMCAHUS TEIJIOBOU CETH;
o [0 OJHOM W3 CBA3HBIX KOMIIOHEHT TEIJIOBOM CETH (TEIUIOBOM 30HE
HUCTOYHUKA);
o 0  HEKOTOpOH  rpaduueckoir  o0IACTH, 3alaHHON  MPOU3BOJIBHBIM
MHOTOYT'OJIBHUKOM;
o BJ10JIb BEIOPAHHOTO MY TH.

IIpn 3ToM Ha J1000H M3 BBIIENIEPEUUCIEHHBIX «IIPOCTPAHCTBEHHBIX» KpPUTEPHUEB
MOKET OBITh HAJOKEHAa CYNEepPHO3UIHs KPUTEPHEB OTOOpa MO KIACCUUIIUPYIOIIHM

IIpU3HAKaM:
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J 0 TMOJAIOIIMM WM OOpaTHBIM TpyOONpOBOAAM TEIJIOBOW CE€TH, JIMOO

CUMMETPHUYHO;
J 0 BHJAY TEIUIOBBIX ceTedl  (MarucTpajibHblE, pacHpeleIUTENbHBIE,
BHYTPHUKBapTAJIbHBIE);
J 10 Y4aCTKaM TEIUIOBOM CETH ONPENETIEHHOT0 YCIOBHOIO THAMETPA;
J 10 Y4aCTKaM TEIUIOBOU CETH C OIIPEACIICHHBIM TUIIOM IPOKJIAKH, U T.II.

Kputepun otbopa MOryT OBITH NPOHM3BOJIBHBIMU TPU COOJTIOACHUH OCHOBHOTO
TpeOoBaHus: HHPOpPMALKS, HA OCHOBAaHHH KOTOPOIl CTpoHUTCs O0TOOpP, AOJKHA B IBHOM BHUJIE
IIPUCYTCTBOBATH B MACIIOPTHBIX ONMCAHUAX YYACTKOB TEIUIOBOU CETH.

Jlisi y4acTKOB TEIUIOBBIX CETEH, OTOOpaHHBIX MO ONPEAEICHHONW COBOKYIHOCTH

KPUTEPHUEB, MOXHO MTPOU3BECTH JIFOOYIO U3 CIEAYIOIINX OTepaIluii:

J M3MEHEHHE SKBUBAJICHTHOM IIEPOXOBATOCTH;

J U3MEHEHHE CTEIICHH 3apacTaHus TPyOOIIPOBOIOB;
o U3MEHEHHE KOA()(PHUIIMEHTa MECTHBIX NIOTEPH;

J U3MEHEHHE CII0C00a pacueTa COIPOTHBIICHUS.

[Tocne mpoBeneHHs cepuM M3MEHEHHH XapaKTEPHCTUK YYacTKOB TPYOOIPOBOAOB
TEIUIOBOM CETHM AaBTOMATHUYECKH IIPOU3BOIAUTCSA THUAPABINYECKUM pacyeT, pe3yJIbTaTbl
KOTOPOTO Cpa3y K€ JOCTYIHBI U1 BU3yAJIN3allMM HAa CXEME U aHaJIu3a.

ITockOnBKYy NpH M3MEHEHUM XapaKTEPUCTHUK Y4ACTKOB TEIUIOBOM CETH MX IAcropTa
HE MOAU(PUUUPYIOTCS, B 00O MOMEHT MOYHO BEPHYTbCS K HMCXOJHOMY COCTOSHUIO
pacyeTHOM THIPABIMYECKOW MOJEIH, OIPEACIIEMOMY IACIOPTHBIMU  3HAYCHUSIMU

XapaKTEPUCTUK YYaCTKOB TEIUIOBOM CETH.

3.10 CpaBHuTelbHBbIC Nbe30MeTpUYecKHe TpaduKku A pa3padoTKM M aHAJIW3a
ClleHApHeB NMepPCNeKTUBHOIO PAa3BUTHS TEIVIOBBIX ceTel

[lenpt0  HOCTPOEHMSI  NBE3OMETPUYECKOro  rpaduka  SBISETCS  HarjasaHas
WUIIOCTpAlUsl Pe3yJIbTaTOB THUIPABIMYECKOrO pacuera (HaJaJOYHOro, IOBEPOYHOrO,
KOHCTPYKTOPCKOT0). OTO OCHOBHOM aHAJUTHUYECKUN HWHCTPYMEHT CIELUaIucTa 10

rUApaBJINICCKUM pacydCTaM TCIIJIOBBIX ceTel. HpI/I 9TOM Ha 3KpPaH BBIBOAATCA:

o JIMHUA JIaBJICHHsI B TTOJIAI0IIEM TPyOOIIpoBoIe
o JIMHUS IaBJICHUS B 00OpaTHOM TPyOOIPOBOIE
o JIMHHS TIOBEPXHOCTH 3EMJIU
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o JIMHUS TIOTEPh Haropa Ha 1manoe

L4 BbICOTA 34aHUA
L4 JIMHHUA BCKHUITaHUA
L4 JIMHUA CTATUYCCKOTO HAIopa

[lBeT u cTHIIL TUHMI 3aa€TCS MOJIb30BATEIIEM.

Pucynok 25 - Ilpumep nbe3omMeTpruueckoro rpapuka

B rtabmume mox rpadukoM BBIBOISTCS I KKIOTO y3Jia CETH HaWMEHOBAaHUE,
reoJIe3nuecKasi OTMETKAa, BBICOTA MOTPEOUTEINss, HAMOphl B TOJAIONEM ©H 00OpaTHOM
TpyOOTIPOBOIAX, BEIMYMHA JPOCCEIMPYEMOT0 HANIOpa HA MIaiibax y MoTpeOuTeNe, moTepu
Haropa Mo y4acTKaM TEIUJIOBOM CETH, CKOPOCTH JIBMKEHHS BOJbI HAa y4YacTKax TEILIOBOU
cetu u T.4. KommdectBo BbIBOAMMOW Ton TpadukoMm uHGOpPMAIMM HACTpAUBACTCS

IIOJIB30BATCIICM.

Taxoke rpaduk MoxkeT 0ToOpakaTh MaJeHUE TEMIEPATypPhl B TEIUIOBON CETH, TOCIIE
IIPOBEJICHUS PAaCcyYETOB C Y4YETOM TEIUIOBBIX mHoTephb. IIpum 3TOM Ha rpaduk BBIBOAATCS
3HAYeHHs TEMIIEpPAaTyp B y3JIOBBIX TOUYKAX MO MOJArOIIeMy W oOpaTHOMY TpyOOIpOBOIaM.

KomnuecTBo BRIBOAMMOM 10/ rpadukoM HHGOPMAIH HACTPAUBACTCS MOIb30BATEIIEM.

[Ise30MmeTpuyeckue rpaguku CYILIECTBYIOLIETO MTOJIOKEHUS CHUCTEMBI

TEIIOCHAOKESHUS MNpCACTABJICHBI B HA PUCYHKAX HUKEC:
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Notepuwanopa 8 NT, M 2.185 1,639 0997 2489 o7 1.142 1.402 0652 0553 0237 0.067 0117 1762 1.194 0408 0254 047 0027 0025 0015 001 0.021 0017 0002 0146 0.103 0015 0.086 0.007
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Hanop, m

HaumeHoBaHve yana

-10

leopesnyeckas BbicoTa,
Y

[AnuHa yyacTka, M

[vameTp yuacTka, M

Motepu Hanopa B MT, M

MoTepu Hanopa B OT, M

CkopocTb Boab! B MT,

w/c

CkopocTs 8oasl B OT,
wic

YA. NuHeiiHble noTepu B

AT, mm/m

YA. NuHeiiHble NoTepu B

OT, mm/m
Pacxog B MT, TM

Pacxog B OT, T4

ApxaHrenbckas T3 (sbiBog MKM-1)

1
10
06
0.363

0.346

1.071
-1.045
2124

2.024

1062.69
-1037.31

uTn-1
1

2

05
0.952
0.915

1.539

-1.508

5.498

5.283

1060.5
-1039.5

280
05
1.844
1776

1.256
-1.232
4.347

4.186

865.43
-849.29

270 )
04

1.082
1.563

0.885
-1.17
2.855

3.773

390.2
-806.24

04
0.946
0.889

0.864

-0.837

2.296

2158

380.89
-369.21

2yT2-1
1

360
04
1.123
1.056

0.863

-0.837

2.295

2159

380.81
-369.29

250
04
0.741
0.698

0.858
-0.832
2.267

2134

378.45
-367.18

0.769

-0.745

1.824

1.709

339.32
-328.42

04
0.385
0.36

0.742

-0.718

1.698

1.589

327.34
-316.63

04
03
0.28

0.696

-0.672

1.494

1.394

306.93
-296.49

2yT2-8
1

25
04
0.152
0.142

0.684

-0.661

1.444

1.347

301.77
-291.44

0.086
0.084

0.241

-0.237

0.26

0.252

59.73
-58.74

0.26

0.252

59.73
-58.74

urnn urnn
1 1

0.1 175.7
02 02
0.065 0.401
0.064 0.398
051 051
-0.508 0508
1.916 1.916
1.901 1.901
56.26 56.26
-56.03 -56.03

0.104
0.103

0.51

-0.508

1.915

1.902

56.25
-56.05

57

0.18
0.089
0.088

0.348

-0.347

1.024

1.017

311
-30.99

1.024

1.017

311
-30.99

1.024

1.017

311
-30.99
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0.707

0.702

2579
-25.71

0.707

0.702

25.79
-25.71

0.139
0.138

0.411

-0.41

2.961

11.32
-11.3
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0 72
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Motepy Hanopa B MT, M 0.115 0076 0.037 0337 219 2217 0.193 0076 0.079 0.028 0.05 0.007 0.004 0.002 0002 0006 0003
MoTepy Hanopa B OT, M 0.08 0.053 0.026 0237 1.539 1.568 0.148 0.056 0.048 0018 0033 0.005 0.003 0.002 0002 0006  0.003
3;?"‘”“’ soael8MT. g go3 0603 0603 0603 0603 0602 0525 1325 0.458 0354 0.263 0233 0.153 0.033 0033 0132 04132
Sfc"p"“" 8oAblBOT, 504 0504 0504 0504 0504 -0.505 -0.459 1141 0.356 -0.283 0212 -0.19%6 -0.128 0.033 0033 -0132 0432
?—lﬁr} m‘;‘“”"‘e noTePUE 1532 1532 1532 1532 1.531 1.527 1.168 13.754 1.18 0715 04 0316 0.141 0.008 0008 0255 0255
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Hanop, m

HaumeHoBaHue yana

46

44

42

40

38

36

34

32

30

28

26

24

22

20

Feopieandeckasn BbicoTa,

M

Pacnonaraembiit Hanop,
M

JAnuHa yyacTka, M

[vameTp yuacTka, M

Motepw Hanopa B MNT, M

MoTepu Hanopa B OT, M

CkopocTb Bogbl B T,

mic

CkopocTb Bogbl B OT,

mic

YA. NuHelHble noTepu B

T, mm/m

YA. NuHeliHble NoTepy B

OT, mm/m
Pacxoa B MT, T4

Pacxoa B OT, T4

KotenbHas noc. Liurnomens (yn. CescTpoit 3, kopn. 1)

1

30

58
03
0.262
0.203

1.116

-0.98

4113

3.179

276.87
-243.09

29.535

45
03
0.204
0.157

1.116

-0.98

4113

3.179

276.86
-243.1

28.997

170
025
1.337
0.988

1.315

-1.128

7.149

5.281

226.49
-194.42

TK18

26.3

150
025
1.078
0.785

1.256

-1.07

6.531

4.757

216.41
-184.42

TK19

24.438

120
0.25
0.851
0.621

1.248

-1.064

6.449

4.702

215.03
-183.35

22.966

128
0.25
0.908
0.662

1.248

-1.064

6.448

4.703

215.02
-183.36

TK1

21.396

195
0.25
1.366
0.995

124

-1.057

6.37

4.638

213.71
-182.08

19.035

10
025
0.757
0.55

1.229

-1.046

6.258

4.545

211.8
-180.22

TK10

17.57

150
025
0.885
0.631

1.137

-0.958

5.362

3.821

195.92
-165.11

16.055

30
0.25
0.175
0.125

1.132

-0.954

5.317

3.785

195.09
-164.32

15.754

45
0.25
0.261
0.185

1127

-0.948

5.264

3.741

194.1
-163.34

15.308

95
0.25
0.545
0.387

1122

-0.943

5219

3.703

193.26
-162.51

TK22

14.376

7
025
0.196
0.13

0.774

-0.628

2.507

1.659

133.4
-108.19

TKe

13.682

36
0.25
0.08
0.053

0.693

-0.563

2017

1.34

119.48
-97.08

13.322

30
0.25
0.024
0.018

0.416

-0.352

0.74

0.534

7
-60.66

TK13

13.28

270
025
0.143
0.103

0.334

-0.282

0.481

0.345

57.5
-48.5

TK23

12.942

0.25
0.001
0

0.162

-0.138

0.119

0.088

27.92
-23.85

TK24

12.941

136
02
0.047
0.034

0.232

-0.197

0.313

0.229

2555
-21.71

TK25

12.86

66
02
0.01
0.008

0.151

-0.137
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