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COCTAB JOKYMEHTA

OOocHOBBIBaIOIIME MaTepuagbl K CXEMe TEIJIOCHAOXKEHHUs, SBIISIONIUECS €e
HEOTHEMJICMOM YaCThIO, BKIIIOYAIOT CJICAYIONINE TJIaBhI:

I'maBa 1 "CymecTByioliee TMoJoXKeHHE B cdepe TNpOW3BOACTBA, IMepeaadd U
NMOTpeOIeHUs TETUIOBOM SHEPTUH TS 1eJiel TerocHa0) eHus"

['maBa 2 "CymecTByrolee M MEPCHEKTUBHOE MOTpeOJIeHUE TEIJIOBOM JHEPruM Ha
LU TeIJI0CHa0KeHus "

['maBa3 "DnexTpoHHass MOJEIb CUCTEMbl TEIUIOCHAOXKEHUS IMOCEJICHUS, TOPOJICKOTO
OKpyra, Topoja eaepanbHOro 3HaueHU"

I'maBa4 "CymecTByronme ¢ TEPCICKTUBHBIC OalaHChl TEMJIOBOM  MOIIHOCTH
HMCTOYHUKOB TEIJIOBOM YHEPTUU U TEIIOBOM HArpy3ku notpedurtenein”

['maBa5 "Macrtep-miiaH pa3BUTHUSL CUCTEM TEIUJIOCHAOKEHHS MOCEICHUSI, TOPOJICKOTO
OKpyra, Topona (eaepanbHOro 3HaYCHUS"

[maBa 6 "CymecTByromme ¥ TEPCIEKTHUBHBIE OajdaHChl MPOU3BOIUTEIHHOCTH
BOJOIOATOTOBUTENBHBIX YCTAHOBOK W  MaKCHUMAJbHOTO MOTpeOJICHUS
TEIJIOHOCUTENIS TEIIONMOTPEOISIONMMU YCTAHOBKAMU TIOTpeOUTENeH, B TOM
YHUCJIe B aBAPUUHBIX peKumMax"

I'maBa7 "llpennoxkeHuss 1O  CTPOUTENBCTBY, PEKOHCTPYKIMH, TEXHHUYECKOMY
MIEPEBOOPYKEHUIO U (UJIN) MOJACPHU3AIUNA UCTOYHUKOB TETJIOBOM SHEPTHH"

I'maBa 8 "llpemnoxeHus Mo CTPOUTENBCTBY, PEKOHCTPYKLUMH U (MJIM) MOJIEPHU3ALUU
TEIUIOBBIX CETEH"

I'maBa 9 "llpennoxeHus mo nepeBoly OTKPHITHIX CUCTEM TEIIOCHAOKEHUS (TOPSIUYEro
BOJIOCHA0KEHMS) B 3aKPBITHIE CUCTEMBI TOPSYEro BOJOCHAOKEeHUS"

['maBa 10 "IlepcniekTUBHBIC TOTIIMBHBIC OamaHCHI"

I'maBa 11 "Orenka HageKHOCTH TEILUIOCHAOKEHUS"

['maBa 12 "OOocHOBaHME  HMHBECTHIIMHI B CTPOUTENIBCTBO,  PEKOHCTPYKIIHIO,
TEXHHYECKOE NIEPEBOOPYKEHUE U (MIH) MOAEPHU3ALUIO "

['maBa 13 "MHaukaTophl pa3BUTHs CUCTEM TEIJIOCHAOKEHUS IMOCENIEHUs, TOPOJICKOrO
OKpyra, Topoja (eaepanbHOro 3HaYCHUS"

I'naBa 14 "llenossle (TapugHble) nocnencTus”

I'maBa 15 "PeecTp ennHbBIX TEMIOCHAOXKAIOIINX OpraHU3anii"

['maBa 16 "PeecTp mepornpustuii cxemsl TEII0CHAOKEHUS"

['maBa 17 "3aMeuaHus U NpeUIOKEHUS K TPOEKTY CXEMbI TeIIoCHA0KeHus"

I'maBa 18 "CBoaHbli TOM HM3MEHEHHUMN, BBINOJIHEHHBIX B J0pabOoTaHHOW U (WJIM)
aKTyaJIM3UPOBAHHON CXeMe TerIocHa0KeHus "



OI'JIABJIEHHUE

(@017 (070) 107 (@) (0] 1517151 20) 1217 SN Error! Bookmark not defined.
COCTAB JIOKYMEHT A . ...ttt st e e s e st e e e e s bta e e e s ansaeeas 2
(0 ) I VAN 331 023 5 1 PR PPRO 3
OTIPEIETIEHIISL ...ttt ettt e et e e e st e e st e e e e nnn e e e e s annneeas 4
IEPEYEHD I[TPUHATBIX OBO3HAUEHMI .........cocoviveieecieeeeeeee ettt 6
I''TABA 3. DJIEKTPOHHAA MOJIEJIb CUCTEMBI TEITJIOCHABXEHUWS ITOCEJIEHHUA ..... 7

3.1 I'paduyeckoe mnpencraBieHUEe OOBEKTOB CHUCTEMBbI TEIUIOCHAOKEHHUS C MPHUBS3KON K
TOMOTpaguUECKO OCHOBE ApXaHTelbCKa U C TOJHBIM TOMOJIOTHYECKHM OIHMCAHUEM CBS3HOCTU

L0105 03 % o) - VTR 8
3.2 TlacmopTu3arus OObEKTOB CHCTEMBI TETUIOCHAOMKEHMS .. eevveerveeirreeieesnreesieeaseessnesseesenesnnes 9

3.3 HacnomeauHﬂ M OIIMCaHUC paCYCTHBIX CAWHHI TCPPUTOPUATIBHOIO ACICHUA, BKIIIOYAA

AZIMUHUCTPATHBHOE .. ..vveeisvveessseeesssesssssessssssssssssssssssssssssssssesssssssssssesssssesssssesssssssssssesssssessnssessnssesanes 20

3.4 FnﬂpaBanecxnﬁ pacdcT TCIIJIOBBIX cereii M000H cTeneHu 3aKOJIbIHOBAHHOCTH, B TOM
YHCJIC I‘I/I,HpaBJ'II/I‘ICCKI/Iﬁ PpacucT I1Ipu COBMECTHOM pa60Te HECKOJBbKHX HCTOYHHKOB TEILJIOBOM

DHEPTUH HA CIUHYIO TEIUIOBYED CETD ...vviiuirieirrieitriessesesssssssssasssssessssnesssanesssssesssssesssnnessnsesssnesesnns 21

3.5 MogenupoBaHue BceX BUAOB NEPEKIIOYCHUH, OCYIIECTBISIEMBIX B TEIUIOBBIX CETAX, B TOM

qucCJIc HepeKJ’IIO‘-ICHI/Iﬁ TCIUIOBBIX HAI'PY30K MEKAY NCTOUYHUKaAMU TEIUIOBOMU OHCPI'UH............uees 22

3.6 Pacuer OamaHCOB TemIOBOI OHEpTrUu 10 HNCTOYHUKaAM TEIIOBOH OHEprun M 1o

TEPPUTOPHUATIBHOMY ITPHBHAKY ....viiuveiiriesissstiessissssisssesssseessesssssssbesssbessbesssssssbesssb e s sbesssne s sresssbeesnae s 24
3.7  Pacuer moteph TEMJIOBON YHEPTHH YEPe3 U3OJSAIUIO U C YTEUKAMU TEIUIOHOCUTES. ....... 24
3.8  Pacuer nokazareireil HAAEKHOCTH TEMIOCHAOMKEHIS .....coevvveiiiiiiieiieiieieeeeeeeeeeeeeseseseseeeseseens 25

3.9 I'pynmoBple W3MEHEHUS XapaKTEPUCTUK OOBEKTOB (YY4aCTKOB TEIUIOBBIX CETEH,
notrpedureneil) no 3aJaHHbIM KPUTEPHSIM C LIE€TbI0 MOJCIMPOBAHUS PA3IUYHBIX MTEPCIEKTUBHBIX

BAPHAHTOB CXEM TETITOCHAOIKEHHS ... eeuveeerianeeeiureanteeateeesessseeasseessseaseesaneanseessseaseessneaseessneenseenns 26

3.10 CpaBHMTENbHBIE MbE30METPHUECKUE Tpaduku s pa3pabOTKM M aHalIM3a CLEHApHeB

MEPCHCKTUBHOI'O PA3BUTHA TCIIJIOBBIX L1 1<) / TP 27



OIIPEAEJIEHUA

B HaCTOHH_Ieﬁ riraBC IMNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONPEACICHUIMMU.
TepmuHBI OmnpeneneHus
TenmocHabxeHne ObecneueHre MOTPEOUTENICH TEIIOBOIT SHEPTHH TETIOBOI SHEPTHEH,

TETIJIOHOCUTEIJIEM, B TOM YHCJIC TOAACPIKAHNE MOIITHOCTH

CucreMa TeIIoCHA0KEHUS

COBOKYITHOCTh HMCTOYHHMKOB TEIJIOBOM 3HEPIMH W TEIUIONOTPEONSAIOMNX YCTaHOBOK,

TEXHOJOTHUYCCKHN COCAMHCHHBIX TCINIOBBIMH CCTAMHU

HcTounnk TemioBon
SHEPTrUu

YeTpoicTBO, IpeIHA3HAYEHHOE 1)1 IPOU3BO/ICTBA TEIJIOBOW SHEPTUU

Tennosas ceThb

COBOKYITHOCTh yCTPOWCTB (BKJIIOYasl IEHTpaJbHbIE TETUIOBBIC IYHKTHI, HACOCHBIC
CTAaHIUM), MpEeJHA3HAYCHHBIX Ul Mepeladyd TEIUIOBOW SHEpruM, TEIUIOHOCHTENS OT

HUCTOYHUKOB TEIIOBOM YHEPTUH 10 TEIUIOMOTPEOIISIIOIIUX YCTAHOBOK

TermoBas MOIIHOCTH (Hanee
- MOIIIHOCTb)

KonudecTBo TEIIOBO# 3HEPTHH, KOTOPOE MOKET OBITh MPOU3BEICHO U (MJIH) IIepEIaHO

10 TETIJIOBBIM CETAM 3a €AUHUIY BDEMCHHU

TennoBas Harpy3ka

KonnuecTBo TEMIoBoi SHEPrUuM, KOTOPOE MOXKET OBITh MPUHSITO MOTpEOUTEIEM

TEIJIOBOM OHEPIruu 3a CAMHUIY BDEMCHU

[otpebutens TerroBoi
SHEPruy (naiee

HI/II_IO, npn06peTa}01uee TCIUIOBYIO 3HCPIHIO (MOH.[HOCTL), TCINIOHOCUTEIb  IJIA

HCIOJb30BaHUA Ha MPUHAAJICKAIIUX CEMY Ha IIpaBe COOCTBEHHOCTH MIIH HHOM

MOTPEOUTEIH)
3aKOHHOM OCHOBAaHHMHM TEIIOMOTPEOISIOINX YCTAaHOBKAaX JHOO Uit  OKa3aHUS
KOMMYHAJIbHBIX YCJIIYT B 4aCTHU ropAa4€ero BOZ[OCHa6)KCHI/IH " OTOIINICHUA
Temnonorpedistomas VYerpoiicTBO,  NMpegHa3HauY€HHOE  Jid  HWCIOJb30BaHMS  TEIUIOBOM  3HEpPruu,
yCTaHOBKa .
TCTIJIOHOCUTEIIA JIA HYXK] HOTpGGI/ITeHH TCIJIOBOU DOHEPTUU
TenmocHabxkaromas Opranuzanus, OCYULIECTBIISAIOLIAs IPOJAXKY MOTpeOUTEIM u (nmm)
OpraHu3aIus

TETUIOCHA0KAIOIMM OPTraHU3aIMsIM TPOU3BEACHHBIX WM NPHOOPETEHHBIX TEIIOBOH
SHepruM (MOIIHOCTH), TETJIOHOCHTEINS M BIaJCIolas Ha IpaBe COOCTBEHHOCTH WM
WHOM 3aKOHHOM OCHOBAaHMH HCTOYHHKAMH TEIJIOBOH 3HEPTUH U (WMJIM) TETIOBBIMU
CeTSIMH B CHCTEME TEIUIOCHAOXKEHHMS, ITOCPEJCTBOM KOTOPOH OCYIIECTBIISETCS
TEMJIOCHA0KEeHNE TTOTPeOHTENeH TETIIOBOH SHEPTHH (JJaHHOE TOJIOKEHNE TIPUMEHSIETCS
K PEryJUpOBAHHUIO  CXOJHBIX OTHOLIEHUH C

y4acTueEM MHAWBUAYAJTbHBIX

MIpeaIpUHIMATEIIeH )

TemnnocereBas OpraHu3anus

Opranuzanus, OKa3bIBaloILlas yCIyrd IO Iepefade TEIUIOBOW JHEpruu (IaHHOE
MIOJIOKEHWE MPUMEHSIETCS K PETyJINpPOBAHUIO CXOIHBIX OTHOIIGHWI C YydYacTHEeM

WHAWBHIYANbHBIX PeIIpUHUMATEIeH)

CMmexHas OopraHuzanus

OpFaHI/I3aIII/II/I, BJIaJCIOIIIME Ha IIpaBe COOCTBEHHOCTH WJIM HAa HMHOM 3aKOHHOM
OCHOBAaHHUU TCXHOJIOTHYCCKH CBsA3aHHBIMU TCIIJIOBBIMH CETAMU U (I/IJ'II/I) HUCTOYHHUKaAMH
TEIIOBOM OHEPrunu B CHUCTEMC TEIUIOCHAOKEHUSL. HO,H CMEXKHOM OpFaHHSaHHCﬁ
IIOHHUMACTCA TaKXe I/IH,HI/IBI/I,HyaJ'[BHHﬁ npeAnpruHUMaTeIib, BJ'IEUICIOIIII/Iﬁ Ha TIIpaBe
COOCTBEHHOCTH HJM HAa HHOM 3aKOHHOM OCHOBAHHUM TEXHOJIOTHMYECKH CBSI3aHHBIMH

TEIUTOBBIMH CETSAMH U (WJIM) HCTOYHHUKAMH TETUIOBOM SHEPTHH

30Ha IEHCTBUS CHCTEMBI
TENI0CHAOKEHHS

Teppuropus TOPOACKOTO OKpyra WIH €€ 4acTb, TPAaHHUIBI KOTOPOI yCTaHABIMBAIOTCS
mo HamboJiee yHaJeHHBIM TOYKaM MOIKIIOYCHHS MOTPEeOMTENeH K TEIUIOBBIM CETSM,

BXOJAIIUM B CUCTEMY TEIIOCHAOKCHUS
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Tepmuns!

OrnpeneneHust

30Ha gelCTBUA NCTOYHUKA
TEIMJIOBON SHEPIUU

Tepputopust TOPOACKOTO OKpyra WIIM €€ 4acTh, TPAHHUIBI KOTOPOH YCTaHABIMBAIOTCS

3aKPBITBIMHA CEKIMMOHUPYIOIINMHA 3aJJBMKKaMH TEIJIOBOM CECTH CHUCTEMBI

TEMI0CHAOKEHHS

YcTaHOBIIEHHAs MOLTHOCTD
HCTOYHHUKA TETJIOBOM
SHEpPruu

CyMMa HOMMHAJIBbHBIX TCIIIIOBBIX MOLI.[HOCTCP'I BCETO NPHUHATOIO IO aKTy BBOJAa B
OKCILTyaTalluo 060pyﬂ0BaHI/IH, MpeaHasHa4YCHHOro Jisd OTITyCKa TEIIOBOI OHEPrun

HOTpe6I/ITCJ'I$IM Ha COOCTBEHHEIE U XO3SIICTBEHHEIC HYXIbI

Pacnonaraemas MOIIHOCTb
HCTOYHHUKA TETJIOBOM
SHEPruH

Bennuuna, paBHas YCTaHOBJIEHHOH MOIIHOCTM MCTOYHMKA TEIUIOBOM HSHEPrUM 3a
BBIYETOM OOBEMOB MOIIHOCTH, HE peal3yeMOil M0 TEXHHYECKHM IpPHUYUHAM, B TOM
YHCNIe IO NPHUYMHE CHIDKEHWS TETUIOBOW MOIIHOCTH O0OpYIOBaHMSA B PE3yibTaTe
9KCIITyaTallid Ha MPOJJICHHOM TEXHHYECKOM pecypce (CHIKEHHE MapaMeTpoB Iapa
nepen  TypOMHOH, IIUKOBBIX  BOAOTPEHHBIX

OTCYTCTBUE  PEIMPKYIALUH B

KOTJI0arperaTax u zip.)

MOIIHOCTE HCTOYHUKA
TEIJIOBOU 3HEPTUU HETTO

BeJ'II/I‘II/IHa, PpaBHasd pacnonaraeMoﬁ MOIDHOCTH HCTOYHHUKA TEIIOBOM OHEPrun 3a

BBIYETOM TEIUIOBOI Harpy3KH Ha COOCTBEHHBIE M XO3SHICTBEHHBIE HYK/IbI

KomOunHupoBanHas

BBIPa0OTKA ANIEKTPHUUECKOI 1

TEIJIOBOU YHEPIUU

PexxuMm paboOThI TEIUIOAIEKTPOCTAHIMM, IPH KOTOPOM IPOU3BOZACTBO DJIEKTPHUYECCKOM
SHEPruy HENOCPEICTBEHHO CBSA3aHO C OJHOBPEMEHHBIM IIPOM3BOACTBOM TEILIOBOM

SHEepIruu

TemnoceTeBbie 00BEKTHI

OOBEKTHI, BXOJSIIIE B COCTAB TEIUIOBOW CETH U 00ECIeYHBaIOIINE Nepeiady TeTJIOBOU
SHEPTHH OT HCTOYHHWKA TEIUIOBOH SHEPIHH OO0 TEIUIONOTPEOIMIOMHUX YCTaHOBOK

OTpeOUTENICH TETIOBOH SHEPTHH

PacueTHBIN 31€MEHT
TEPPUTOPHUANEHOTO JCTICHHS

TeppuTopust TOpOACKOTO OKpyra WJIM €€ 4acTb, NPHHATas Ui Ieleld pa3paboTKu
CXEMBbI TEIUIOCHA0XKEHHs B HEM3MEHAEMBIX I'PAaHHIAaX Ha BECh CPOK JICHCTBHSA CXEMBI

TEIIOCHAOKEHUS




MNEPEYEHBb IPUHSATHIX OFO3HAYEHUI

Ne i/n | Coxkpamenune Tlosicuenue
1 BMK brouno-mMonynpHas KoTeabHAs
2 BITY BononoaroroButenbHas ycTaHOBKa
3 I'BC T'opsuee BomocHabkeHHE
4 ETO Ennnas TerurocHa0xaromas opraHu3ais
5 3ATO 3aKphITOE TEPPUTOPHATTEHOE 00pa3oBaHHE
6 il WHBecTUIIMOHHAS TPOrpaMMa
7 NTII WNHnuBuayanbHbIN TEIIOBON MTyHKT
8 MK, KM MyHununaneHas KOTeJlbHas
9 MVII MyHUIMNIaTBbHOE YHUTAPHOE MIPEANIPUSITHE
10 HBB Heob6xonumast BaoBast BRIpydKa
11 HAC Haor Ha 100aBICHHYIO CTOMMOCTb
12 HH3T HecHuxaeMblil HOpMaTUBHBIN 3aI1aCc TOIUIMBA
13 HC Hacocnast cranums
14 HTI HopmatuBHas TexHHYIeCKas JOKYMECHTAITHS
15 HO23T HopmatuBHBI 3KCITyaTallmOHHBIN 3a11aC OCHOBHOI'O MJIM PE3EPBHOIO BUJOB TOILUIMBA
16 OB OToIIeHNE U BEHTHISALINS
17 OH3T OO0 HOpMaTUBHBIN 3aac TOIUIMBA
18 [P [TpoekTHbIE U U3bICKATENBCKHE PAOOTHI
19 TTHC [ToBBICHTENEHO-HACOCHAS CTAHIIUSA
20 III1 PO [NocranoBnenue [IpaButensctBa Poccuiickoit @enepanuun
21 amy [Nenononmyperan
22 CMP CTpoUTENTbHO-MOHTAXKHBIE PAOOTHI
23 caur Cucrtema IEHTPAIU30BaHHOTO TEIJIOCHAOKCHUS
24 J5C] TenoBas sHEPrUs
25 XBO XHAMBOIOOYHNCTKA
26 XBII XHUMBOIOIOATOTOBKA
27 IITII IleHnTpanbHbIN TEIUIOBOM IIYHKT
28 OM DJIeKTPOHHAsI MOJIENIb CUCTEMBI TEIJIOCHA0KEHNUS T'. ApXaHTebCKa




I'JIABA 3. JIEKTPOHHASA MOJAEJIb CUCTEMBI TEIIVIOCHABKEHU A
INOCEJIEHUA

DNeKTpOHHAs MOJETIbh CHCTEMBbI TeruiocHaOxenus BoimoiaHena B [MC Zulu 8.0
(pazpabdotunk OOO «Ilomutepm», CII0).

Bce ruppaBnnueckue pacueTsl, INpHUBEIEHHbIE B JaHHON paloTe, cheilaHbl B
AIEKTPOHHOU MOJIEIIH.

JUis  nanpHEHIIero HMCHOJIb30BaHMs 3JIEKTPOHHONM MOJIENH, TEIUIOCHA0XKAIoIue
OpraHu3aluu JOKHBI OBITH 00eCIeYeHbl JaHHOW MTPOrPaAMMON.

[Taker ZuluThermo no3BosseT co3aaTh PACUETHYIO MAaTEMAaTUYECKYIO MOJIENb CETH,
BBIIIOJIHUTh NACHOPTU3AllMI0 CETH, M Ha OCHOBE CO3JaHHOM MOJENM pelaTh
UH(POpPMALMOHHBIE 33Ja4l, 33a4d TOMOJIOIMYECKOr0 aHaju3a, M BBINOJIHATH pa3jIHyHbIC
TEIIOTUAPABINYECKUE PACYETHI.

Pacuety mnoasiexaT TYNUKOBBIE M KOJBLEBBIE TEIJIOBbIE CETH, B TOM YHUCIE C
NOBBICUTEIBHBIMA ~ HAaCOCHBIMH  CTaHLIMSAMU M JPOCCENMPYIOUIMMH  YCTPOHCTBAaMH,
paboTarouiye oT 0JJHOTO WM HECKOIbKUX UCTOYHUKOB.

IIporpamma mpenycMaTpuBaeT TEIUIOTUAPABINYECKUN pacdeT ¢ MPUCOEINHEHUEM K
CeTH WHJMBHUIYaJIbHbIX TEIJIOBbIX MyHKTOB (MTII) M wEHTpaibHBIX TEIUIOBBIX ITYHKTOB
(ITTI) mo HECKOJBKHM JeCATKaM CXEMHBIX pPEIICHWH, MPUMEHSIEMBIX Ha TEPPUTOPUU
Poccun.

Pacuer cucrem TemnocHaOXEeHHSI MOXKET IPOU3BOIAUTHCA C YYETOM YTEYeK W3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOICHUS, a TaKKe TEIJIOBBIX MOTEPh B TPyOONpPOBOAAX
TEIJIOBOM CETH.

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

Pacuerst ZuluThermo wmoryr paboraTh Kak B TECHOW HMHTETpaluud C
reouHpopmalmonHoit cuctemoil (B Buae monyns pacuupenus ['MC), tak u B Buze
OTJEJIbHOM OHOJIMOTEKH KOMIIOHEHTOB, KOTOpBIE MO3BOJISIOT BBINOJHATH pacueThl U3
IIPUIIOKEHUN MOJIB30BATENIEH.

Cocras 3a1a4:

- IlocTtpoeHue pacueTHOM MOJEIH TEINIOBOU CETH

- Ilacmoprtuzanust 00bEKTOB CETH

- Hamanounslil pacyeT TENIoBOU CETH

- IloBepouHsblii pacyeT TEIJIOBOW CETH

- KoHCTpyKTOpCKMH pacdeT TerI0BOM CETH

- Pacuer Tpebyemoii TemnepaTypbl Ha HCTOUHUKE

7



- KommyranuoHnHsle 3a1auu
- IlocTpoenue nbezomeTpUyeCKOro rpaduka

- Pacuer HOPMATHUBHLBIX IMOTCPH TCILJIA YCPEC3 U30JIALHIO

3.1 TI'pajduueckoe mpeacTaBieHHe O0bEKTOB CHCTEMbI TeNJOCHADKEHHST C
NPUBA3KOH K Tonmorpadguyeckoii 0CHOBe ApPXaHTeJIbCcKa M ¢ MOJHBIM TONOJOTHYEeCKHM
ONNMCAHNEM CBSI3HOCTH 00BHEKTOB

TemnoByo ceTh MOXHO H300pakaTh Ha KapTe, C MPUBSI3KOM K MECTHOCTH (IO
KOOpJMHATaM, C MPUBS3KON K OKPYKAIOIIUM OOBEKTaM), YTO MO3BOJUT B JaJbHEUIIEM He
TOJIbKO MPOBOJUTH TEIJIOTUIPABIMYECKUE PACUEThl, HO M pellaTh APYrue WHKCHEPHBIC
3aJla4yM, 3Has TOYHOE MECTOHAXOXK]IEHUE TEIUIOBBIX ceTell. [IpuMep n3o0pakeHus TerIoBon

CCTH Ha KapTeC C HpHBSISKOﬁ K MCCTHOCTH IMOKa3aH Ha PUCYHKC HUIKC.

K

Pucynok 1 - U306pakeHue TenJjioBoii ceTy Ha KapTe ¢ NPUBA3KOH K MECTHOCTH

Zulu MmoxeT paboTaTh Kak B JIOKaJbHOW cUCTeMe KOOpauHAT (TUIaH-cXxeMa), TaK U B

OJTHOM U3 TeorpapuuecKUX MPOCKIIHA.



Cucrema nogaepxkuBaeT 6osee 180 marymos, B Tom uucie [13-90, CK-42, CK-95
no 'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD83, EUREF §9.

Crrcok moJiIep>KUBaeMbIX 1aTyMOB Oy/I€T pacIIUpsTHCS.

Cucrema mpeasiaraeT HabOp MpeaONpeesICHHbIX CUcTeM KoopauHaT. Kpome Toro,
MOJI30BaTEb MOXKET 33/1aTh CBOKO CUCTEMY KOOPAMHAT C MHAUBUAYaJIbHBIMU IMapaMeTpaMu
JUIS TIOJIJIEPKUBAEMBIX CUCTEMOM MPOEKIMW. B 4acTHOCTH, 3Ta BO3MOYKHOCTH ITO3BOJIUT,
MpU M3BECTHBIX MapaMmeTpax (KIroYax Iepexojia), MPUBS3bIBATH JIaHHbIC, XPaHAIIUECS B

MECTHOM CUCTEME KOOpJAHHAT, K OJIHOM U3 II100aJbHBIX CHCTEM KOOpAHUHAT.

JlaHHble, XpaHALIMECS B Pa3HbIX CHCTEMax KOOpPJAMHAT, MOXKHO OTOOpa)xaTh Ha
OJIHOM KapTe, B OJHOI U3 mpoekiuii. [Ipu 3Tom nepecuer koopauHaT (eciau oH Tpedyercs)
U3 OJHOrO0 JarymMa B JIpyrod M M3 OAHOW MPOEKUUU B JIPYTyl0 IMPOU3BOAMUTCS MpU

OTOOpaKEHUU «HA JIETY».
JlaHHBIE MOKHO MEPENPOECUPOBATH U3 OJJHOM CUCTEMBI KOOPAUHAT B APYTYIO.

Cnez[yeT OTMCTHUTD, YTO SJICKTPOHHAA MOJCJIb, IIPCIOCTABJICHHAA 3aKa3UNUKOM, ObL1a

BEITIOJTHEHA B cucteMe koopauHat WGS 84,

3.2 IlacnmopTu3amus 00beKTOB CHCTEMBbI TEMJI0CHAOKEeHUSI

[Tpu pabote B reonH(pOPMAITMOHHOW CHCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCSI C TIOMOIIBIO MBIIIKA WM 1O KoopauHaTam. [Ipu sToM cpasy dopmupyercs
pacuetHass Mojenb. Ilocie rpaduueckoro u300pakeHUST CHUCTEMbl TEIJIOCHAOXKEHHUS,
HEOoOXOIMMO 3aJaTh PAcUETHhIE MapaMeTpbhl OOBEKTOB M BBINOJHHUTH COOTBETCTBYIOIINE

pacyerTsl.

TermoBasi ceThb BKJIIOYAaeT B ceOs CIENYIONINE OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acToK (TpyOOmpOBO/IbI), MOTPEOUTEND U Y3IbI: IIEeHTpaidbHbie TeruioBble MyHKTHI (LITTI),

HACOCHBIE, 3aIOPHYIO U PETYJIHUPYIOIIYIO0 apMaTypy, KaMephl U APYTUE SJIE€MEHTHI.
HUcTounuk

Hcmounux — 3TO CUMBOJBHBIH OOBEKT TEIJIOBOM CETH, MOACIUPYIOIIUNA PEXKUM
pabotel koTenbHOM unum TOL. B maremarnueckoil MOJENM HUCTOYHUK MPEACTaBISETCA
CETEeBbIM HACOCOM, CO3JAIOIIUM pacrojaraéMblii Hamop, U TMOJANMUTOYHBIM HACOCOM,
OTIPEJICNIAIONINM HAOp B 00paTHOM TPYOOIpOBoOJie. Y CIOBHOE 0003HAUYCHHUE MCTOYHHKA B
3aBUCUMOCTH OT peXHUMa paboThl MpeaAcTaBieHO Ha pucyHke. [lpu paboTe HECKOIbKHX

HNCTOYHHUKOB Ha OAHY CCTbh, OAVH U3 HUX MOJKCT BBICTYIIATH B KAYCCTBC MMKOBOM KOTEIILHOM.



L BEMHYEH
‘ OTKHIYEH

PucyHok 2 - YciioBHOe H300pakeHne HCTOUYHUKA

Yuacrok
Yuacmoxk — 310 nuHEHHBIN 00BEKT, HA KOTOPOM HE MEHSFOTCS:
—  JauameTp TpyoornpoBoja;
—  THN OPOKJIAJKH;
—  BUJ U30OJIALHUY,
—  pacxoj TEIJIOHOCUTEIIA.

JIByxTpyOHast TemjoBasi ceTb H300pakaercss B OJHY JIMHUIO U MOXET, B
3aBUCUMOCTH OT JKCJIAHUA IIOJIb30BATElsA, COOTBETCTBOBATH WJIM HE COOTBETCTBOBATH

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

Kak mo00i1 00BEKT ceTH, y4acTOK UMEET pas3Hble PEXUMBbI PabOThI, HAPUMED,
OTKJIIOYCH TMOJAIONIUN» WM «OTKIIOYEH OOpaTHBIN», CM. PHCYHOK «Pexxumbl
M300paKEHUsI y4acTKa» . DTU PEKUMBI MO3BOJISIIOT CMOJICIUPOBATh MHOTOTPYOHBIE CXEMBI

TEILUIOBBIX CETEMN.

Pexum 1 - BrntoyeHw! 0ba Tp-aa T - T
Pexum 2 . Beikntouersl oba Tp-ga T T
Pexum 3 OTxniouex oBpaTHsIil Tp-4 = | - T
Pexwm 4 OTkntoyeH nogawwui Tp-a T . T
Mone3osaTensckoe uaobpaxexune cetn W3obpaxenue cetn no FOCTY 21-605-82

Pucynok 3 - M300paskeHne HeCKOJIbKHX COCTOSTHHIT Y4aCTKOB, 32/1aBaeMbIX Pa3HbIMH
peKUMaMH

VY3ea

V3en — 3T0 CUMBOJBHBIA OOBEKT TeIIOBOW ceTH. B TemnoBoil cetu y3mamu
ABIIAIOTCSI BCE OOBEKThl CETH, KpPOME MCTOYHHMKA, MOTpeOuTeNss U ydacTkoB. B

MaTeMaTUYeCKOW MOJETN BHYTPEHHEE MpEACTaBICHHE OOBEKTOB (KpOME MCTOYHUKA,
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notpeburens, mnepembiuku, LTIl wu perynsaTopoB) MoaenupyeTcss HABYMs Yy3JIaMH,

YCTaHOBJIEHHBIMU Ha MOJAIOIIEM U 00paTHOM TPyOOIPOBOIAX.

VYcioBHOEe 0003HAUCHHE Y3JI0BBIX 00BEKTOB B 3aBUCHUMOCTH OT pexKuMa pa6OTI>I

MNpCcaACTaBJICHbLI HA PUCYHKC HUIKC.

Tennosad KamMepsd

@® paszseTBneHue

»- cCMeHa OuameTpa

PucyHok 4 - YcioBHOe u300pakeHne y3J0BbIX 00beKTOB

ITpocTBIM y3J10M B MOJENH CUMTAETCS JIFOOOH y3€l, YbM CBOMCTBA CHELUAIBHO HE
oroBopeHsbl. [IpocToil y3e ciy>KUT TOJIBKO JUIsl COEAMHEHUS yYacTKOB. TakKuMU y3J1aMu JJis
MOJIETIN SIBJISIIOTCSL TEIUIOBbIE KaMephbl, OTBETBIEHUS, CMEHbl JAMAMETPOB, CMEHA THUIA

MPOKJIaJIKH WJIM TUIIA U30JIAIUN U T. 1.
HeHTpaJIbele TENJOBLIC ITYHKTBI

Llenmpanouwiii  mennosou nywkm (L{TII) — 5TO0 y3en JONOJTHUTEIHHOTO
peryivpoBaHus M pacOpelesieHus TeIuioBod sHepruu. Hamuume Takoro y3na
MOAPa3yMeBaeT, 4YTO 33 HUM HAaxOIWUTCS TYIHKOBAas CE€Th, C WHAMBUAYAIbHBIMU
norpedurensimu. B IITII MoxeT BXOAUTh TOMBKO OAMH YY4aCTOK U TOJBKO OJMH y4acCTOK
MOXXET BBIXOAUTh. [lpmyeM BXOASAMMII y4YacTOK HJAET CO CTOPOHBI MAarucTpajd, a
BBIXOJSIIMIA y4acTOK BeAET K KOHEYHbIM moTpedurtensiM. Buyrpennsas komupoBka L[TII
3aBUCUT OT €r0 CXEMBbl NMPHCOEAMHEHUS K TEIUIOBOM CeTH. DTO MOXKET OBITh TPYIIOBON
AJIEBAaTOpP, TPYNIOBOM HACcOC CMELICHUs, HE3aBUCUMOE IOAKIOYEHHUE TPYIIIbI
norpebureneit, Ooitmeppt Ha I'BC wu 1.1 Ha naHHBII MOMEHT B pacnopsKeHUU

nosib3oBarens 28 cxeM npucoeaunenus LTI

o

=l

MarvcTpane
r
3
r
r

O

PucyHnoxk 5 - U3o06paxkenue L{TII
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Bcnomorarte/ibHbII y4acTOK

Bcnomoeamenvnbiti yuacmok — yka3plBaeT Hayajao TPyOOIIPOBOJOB TOPSYETO
BOJIOCHAOKECHHS TIpU YeThIpexTpyOHoi TemioBoii cetu mocie LTI, Dto HebombImoi
Y4aCTOK 3aKaHUYMBAETCS MPOCTHIM Y3JIOM, K KOTOPOMY MOAKIIOYaeTcsl TPyOOrpoBoa
ropsiuero BOJOCHAOXKEHMs, Kak Moka3zaHo Ha pucyHke «llogkmtoueHue TpyOoIpoBoaa

I'BC».

EcnomorarenbHbIW
y4acTtok ana UTN

/
uTn — “o

Pucynok 6 - Ilogkaouenue Tpydonposoaa 'BC

IMoTpeduTenn

Ilompebumenv — 3TO KOHEUHBIH OOBEKT ydYacTKa, B KOTOPBIM BXOJIUT OJHH
MOIAIONIUN U BBIXOJUT OJUH OOpaTHBINA TpyOOIrpoBoa TeroBoit ceTu. [lox moTpedurenem

moHnuMaercs abDOHEHTCKHI BBOJ B 3aHHUE.

VYcnoBHoe 0003HaueHHE NOTpeOUTeNss B 3aBUCUMOCTH OT pexuma padoThl

MIPEACTaBICHO HA PUCYHKE HUXKE.

. BEMOYHYEH
. OTHENKYEeH

PucyHok 7 - YciaoBHOe u300pakeHne NoTpeduTe s

[ToTpebuTenb TENIOBOW 3HEPIHMM XapaKTEPU3YETCS PAcUEeTHBIMU Harpy3kaMu Ha
CUCTEMY OTOIUICHUS, CUCTEMY BEHTWISALMUU U CHUCTEMY TOpSYEro BOJOCHAOXKEHUs U
pacueTHBIMHU TeMIIepaTypaMH Ha BXOJ€, BBIXOJE OTPEOUTENS, U PACUETHON TeMIepaTypon

BHYTPEHHET0 BO3/1yXa.

B opHONMMHENHHOM MpecTaBIeHNH TOTPEOUTENb — 3TO Y3JI0BOM AJIEMEHT, KOTOPBIN

MOJKET OBITH CBA3aH TOJILKO C OIHHUM Y4aCTKOM.

12



BHyTpeHHsISIT KOOUpOBKA MOTPEOUTENST CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
MPUCOEAUHEHUSI K TeruioBol ceThu. CXemMbl MOTYyT OBbITh 3JE€BATOPHBIE, C HACOCHBIM
CMEIICHUEM, C HE3aBUCUMBIM IPUCOCIUHEHUEM, C OTKPBITBIM WU 3aKpPBITBIM OTOOpPOM
Boasl Ha I'BC, ¢ perynasitopamu temmeparypbl, OTOIUICHUS, pacxojga v T.4. Ha maHHbIi

MOMCHT B pPAaCIIOPsAKCHUU ITIOJIb30BATCIIA 31 cxema MMPpUCOCANHCHUA HOTpe6HTCHeﬁ.

Ecan B 37aHuMM HECKOJIBKO Y3JI0B BBOJIa, TO OOBEKTOM «IOTPEOUTENBY» MOKHO
OmHucaTh KaxIblii BBOJA. B ToXke BpeMmsi Kak OJUH MOTPEOUTENh MOXHO OIHUCATh IEJbINA

KBapTaJ UK 3aBOJ, 3aaB IJIS TAKOI'O HOTpe6I/ITeJ'I}I 0606H_ICHHBIG TCILJIOBBIC HAI'PY3KHU.

O06001eHHBIN TOTPEOUTEIb

Obobwennvli  nompebumenb — CHUMBOIJBHBI  OOBEKT  TEIUJIOBOM  CETH,
XapaKTePU3YIOMUNCA  MOTPEOSIEMBIM  PacXOJOM  CETEBOM BOABI WM  3aJaHHBIM
CONPOTUBJICHUEM. TakuM MOTpeOUTENeM MOXKHO MOJCIMPOBaTh, HANpPUMEp, OOIIYIO

Harpy3Ky KBapTaa.

VYcnoBHoe 0003HaueHHE OOOOUIEHHOTO MOTPEOUTENsT B 3aBHUCHUMOCTU OT peXHMa

paboThI MPEICTABICHO HA PUCYHKE HIIKE.

BKNHO4YeH
OTKNHO4YeH

Pucynok 8 - U306pa:keHue 0000111eHHOT0 NOTPeOUTEJIA

Takoii 00BEKT yJOOHO WCIOJB30BaTh, KOIJAa BO3HHUKAET HEOOXOAUMOCTh
paccuuTaTh THAPABIMKY CeTH 0e3 MHGOpPMAIMU O TEIUIOBBIX HArpy3kax M KOHKPETHBIX
CXeMax TMPHUCOENWHEHUs ToTpeburteneil k TermioBoil cetu. Hampumep, mpu pacuere
MarucTpaJbHBIX ceTel MH(pOpMalUM O KBAPTAIBHBIX CETAX MOXET HE ObITh, a NIl OILICHKU
MOTEeph HAMoOpa B MATUCTPAAX JOCTATOYHO 3a7aTh OOOOIIEHHBIE PACXOJBI B TOYKaX

MPUCOCINHCHUS KBapTaJIOB K MaFHCTpaHBHOﬁ CCTU.

B onHonuHeliHOM u300pakeHMM He TpedyeTcs MOAKIIYaTh 000OIIEHHBIH
noTpeOuTeNb Ha OTIEIHHOM OTBOJSINEM YYacTKe, Kak B Cllydae MmpocToro norpedurens. To
€CThb B ATOT y3€J MOXKET BXOJIUTh W/WJIM BBIXOAMUTH JH000€ KOJIMYECTBO YYacTKOB. DTO

IIO3BOJIACT 6BICTpO u y,[[O6HO, C MUHUMAaJIBbHBIM KOJIMYCCTBOM HUCXOAHBIX JaHHBIX.
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MCTOMHKEK 060G IWEeHHbI2 NOTPeSUTEN!

Pucynok 9 - Bapuantsl BKJIIOUeHHE 00001IeHHBIX MOTPednTe el
3aBHKKA

3a06usrcka — 3TO CUMBOJIBHBIN OOBEKT TEIUIOBOM CETH, SBISIOLINICS OTCEKAOIIUM
YCTpOMCTBOM. 3aJBHUKKA KpPOME JBYX pPEXKHUMOB pPaOOTBHl (OTKPBITA, 3aKpbITa), MOKET
HAXOJIUTHCS B IPOMEKYTOYHOM COCTOSIHUU, KOTOPOE OMPEENISIETCS CTENEHbIO €€ 3aKpBITHUSI.

[IpomexxyTOUHOE COCTOSIHUE 3aBMKKH JIOJDKHO OMPEACNATCS pH €€ peKuMe padoThl.

| <| OTKPbBITA

N 3aKpbITa

Pucynok 10 - YciioBHOe H300paskeHue 3aABHKKH

VYcnoBHOe 0003HaUYEHUE 3aMIOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBUCUMOCTH OT

pexxrma paboThI:

3aiBIKKa B OAHOJMHEHHOM H300pa)KEHUU TPEICTABISIETCS OJHUM Y3JIOM, HO BO
BHYTPECHHEM TIPE/ICTABJICHUHM B 3aBUCHUMOCTH OT 3aJIaHHBIX IMApaMETPOB B CEMAHTHYECKOU
0a3e MJaHHBIX, MOXET OBITh YyCTaHOBIEHa Ha o0Ooux TpybompoBogax PucyHok

«O):[HOJII/IHGI;'IHOG 1 BHYTPCHHC NIPCACTABICHUC 3aIBUKKH)).

4 >

b—
2

Pucynok 11 - OgHo/iMHeliHOe M BHYTPEeHHe NMpeJcTaBJIeHHue 32 IBHKKH

Ilepembruka

Ilepembiuka — 3TO CUMBOJIBHBIN OOBEKT TEIUIOBOM CETH, MOJICIUPYIOIUN YU4aCTOK

MEX/Ty TIOJIAIOIIUM U OOPAaTHBIM TPYOOIIPOBOIAMHU.
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VYcioBHoe 0003HaUeHUE INCPEMBIYKM B 3aBUCHUMOCTH OT PCIKUMaA pa6OTI>I

IIPEACTABJICHO HA PUCYHKE HIXKE.

OTKDEITA

3dKpbeITAa

Pucynok 12 - YcioBHOe npecTaB/ieHUe MePeMbIYKH

[Tepempiuka MO3BOJSET CMOAEIUPOBATH YYACTOK, COCAWHSIOMIMN MOJAIOIINN U

oOpaTHbIi TpyOOIpoBOJAbl. B 3TOT y3en MOXKET BXOAWTH W/WUIM BBIXOJIUTH JII0OOE

— =%

Pucynok 13 - IlepembIuka

KOJINYCCTBO YUACTKOB.

Tak kak mepeMbIUKa B OJHOJMHEHHOM HM300paK€HUU MPEACTaBICHA y3JIOM, TO JIJIS
MOJICIUPOBAHUS COCIUHECHHUS MEXAY TMOJAIOIMM TPyOOMpPOBOJAOM OJHOTO Yy4YacTKa H
0o0OpaTHBIM  TPYOONPOBOJOM  JIPYTOr0  y4acTKa OJHOTO JJEMEHTa  «IIEPEMBbIUKay

HegocTaTouHo. [ToHamo0sTCs ellle ABa y4acTKa: OJIUH TOJIBKO MOAAIONIUHN, TIPYTON - TOJBKO

0OpaTHBI.

Pucynok 14 - Coequnenne Meskay MoAa0IIM TPyOONIPOBOIOM OJHOI0 YYACTKA H
00paTHBIM TPYOONIPOBO/IOM JIPYIOr0 Y4acTKa

HacocHasl crannusa

Hacocnaa cmanyus — cUMBOJBHBIN OOBEKT TEIUIOBOW CETH, XapaKTEPHU3YIOLIUICS

3a/laHHBIM HAIlOPOM WJIM HAIOPHO-PACXOIHON XapaKTePUCTUKON YCTAHOBIEHHOTO HAacOCa.
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HacocHas ctaHiust B OTHOJIMHEHHOM M300paXCHHUH TPEACTABISIETCS OJHUM Y3JIOM.
B 3aBucumoct# 0T TaOIMYHBIX IMAPAMETPOB ATOTO y3J1a HACOC MOXKET ObITh YCTAaHOBIICH HA
MO/IAFOIIEM HJIM OOpaTHOM TPyOOIpPOBOE, TMOO Ha 000UX TPYOOIPOBOAaX OJJHOBPEMEHHO.
Jns 3amaHvs HAmNpaBJICHUs JEHCTBHS HAcoca B OTOT y3€d TOJNBKO OJWH YYacTOK

00s13aTeNbHO AOJDKCH BXOAUTDH U TOJIBKO OIWH YY4aCTOK JOJIKCH BbIXOIUTD.

O

et e e et

Pucynok 15 - HacocHas craHiius

Hacoc MoxkHO MozenrpoBaTh AByMs crioco0aMu: JTUO0 Kak WeanbHOE YCTPOHCTBO,
KOTOpOE€ U3MEHSIET JaBJeHHEe B TPyOONpoBOAE Ha 3aJaHHYIO BEIHUYMHY, JHOO Kak
YCTPOICTBO, paboTaroliee € Y4YeTOM pealbHONW HAlOPHO-PACXOAHOM XapaKTEPUCTUKHU

KOHKPCETHOI'O Hacoca.

B nepBom ciyyae npocTo 3afaeTcsl 3Hau€HUE Haropa Hacoca Ha MOJAoIEM W/UIH
oOpatHOM TpyOompoBoje. Ecnu 3HaueHne Hamopa Ha OJHOM U3 TPYOOINPOBOJIOB PaBHO
HYJTI0, TO HAacoc Ha J3TOM TpybOompoBojae otcyrcTByer. Ecnm 3HadeHwe Hamopa

OTPHUIIATENIFHO, TO 3TO O3HAYaeT, YTO HACOC paboTaeT HABCTPEYy BXOAALIEMY B HETO

YYacTKy.
H=10m H=—10n
H=—10n H=10n

50|

=0
20|

iy

30| e
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Pucynok 16 - IIbe3omeTpuueckue rpadgpuku

Ha pucynke Bbllle BUAHO, KaK pa3jiW4yHbIE HANPABJICHUSA YYACTKOB, BXONSIIMX U
BBIXOJAIIMX M3 HAcOCa B COYETAHWU C PAa3HbIMU 3HAKAMU HAIlOpa, BIHAIOT Ha pe3yJbTar

pacueTa, 0TOOpaKEHHBIN Ha THE30METPHUECKUX Ipadukax.
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Korz[a 3a4aCTCs TOJIbKO 3HAYCHHUC HAIllopa Ha HACOCC, OHO OCTACTCA HCU3MCHHbLIM

HC 3aBUCUMO OT HNPOXOAAIICTO YCPEC3 HACOC pacxoaa.

Ecnu monenupoBaTh paboTy Hacoca ¢ yuetoM ero QH xapakTepuCTHKH, TO CIeaAyeT

3aJ1aTh PAacXo/ibl U HAIlOPbI HA rpaHuIax pabodeil 30HbI Hacoca.

Hma= —

Hmin \\

Gmin Ghax

Pucynok 17 - HanmopHo-pacxoaHasi XapaKTepUCTHKa Hacoca

[To 3amaHHBIM JOBYM TOYKaM Ompezesnsercs mapaboja ¢ MaKCUMyMOM Ha OCH
JaBICHUH, 1O KOTOPOH pacueT W OyneT OmpeneniTh Halop Hacoca B 3aBHCHMOCTH OT
pacxona. CienyeT OTMETHTb, UYTO XapaKTEpUCTHKA, 3a7aBaeMas TaKHUM OOpa3oM, MOXKET
OTJIMYAThCSl OT peaNbHOW XapaKTEpUCTHUKU Hacoca, HO B IMpejenax padouei obmactu obe
XapaKTePUCTUKN TPAKTHYECKH COBMAJaroT. Jls OmucaHus HECKOJIBKUX MapajuielIbHO
pa0oTalomuX HACOCOB JIOCTATOYHO 3aJaThb WX KOJIWYECTBO, U PE3yJIbTHPYOLIas

XapaKTepUCTHKA OYJET onpeesieHa IPU pacueTe aBTOMaTHIECKH.

Tak kak Hanmopkl Ha TpaHULAX pabouel 00JacTu Hacoca OepyTes U3 CIPABOYHUKA U
BCETJa TMOJIOKUTENbHBI, TO HANpaBJICHHWE NICHCTBUS TAaKOro Hacoca OyaeT ONMpenensiThCs

TOJIBKO HAIIPaBJICHUCM BXOJAIICTO B Y3€JI y4aCTKa.

JApoccenupyromue ycTpoucTBa

Jpoccenupyromme yCTpOMCTBA B OJHOJUHEWHOM TMPEJICTABICHUHU SBIISIOTCS
y3JlaMH, HO BO BHYTPEHHEH KOJUPOBKE — A3TO JIONOJHUTEIIbHBIE YYAaCTKUA C MOCTOSHHBIM
WIH TIEPEMEHHBIM CONPOTUBJICHHEM. B npoccenupyromuil y3en o00s3aTelbHO JIOJDKEH

BXOAUTH TOJBKO OAWH Y4aCTOK, U TOJIBKO OAWH Y4aCTOK M3 y3Jia DOJI’KCH BbIXOAHWUTD.
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Ha nogawuwsm npySonpoboge Sreg
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Pucynok 18 - J/Ipoccesmpymoiiue ycTpoiicTBa

JpoccenbHasi maiida

Jlpoccenvuas waiiba — 3T0 CUMBOJIBHBIA O0BEKT TETUIOBON CETH, XapaKTePU3yEeMbIii
(uKCUpPOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiosl. JlpoccenbHas maiiba
UMEET JIBa peKMMa paboThI: BRIUMCISIEMasi U yCTaHABIMBaeMas. Y CTaHaBlIMBaeMasl Iaiba
— 3TO HEPETyJIUPYEMOE COMPOTUBIIEHHE, TO BEJIMUYMHA TACUMOI0O 11aif00i1 Haropa 3aBUCUT

OT KBaJpaTa, MPOXOAIIEro yepes maildy pacxoja.

Belycnaeman wanba

| | YeTaHapnueaeMman waiba

Pucynok 19 - YciioBHoe npeacraBieHue a0bI

Ha pucynke BHUIHO, KaK MEHSIOTCS IOTEpPH Ha Imaiide, yCTAaHOBIEHHOW Ha

HOJIAf0IIEM TPYOOIIPOBO/IE, P YBEIMYCHUH pacxojia Yyepe3 Hee B JIBa pasa.

G=6_25 G=12_.5
O O
B0 l B0
&0 &0
40 40
a0 a0 ——
20 20
10 10
(o0 | el i (o0 | el el b

Pucynok 20 - XapakTepucTHKH pocceJbHbIX A0
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Pery.ﬂﬂTop JaBJICHHUSA

Pezcynamop Oaenenusi - yCTPOWCTBO C IEPEMEHHBIM CONPOTHUBIECHUEM, KOTOPOE
NO3BOJISIET TOAJEPKUBATh 3a/JaHHOE JaBJIeHHE B TpPyOONpoBOJE B ONPEIEICHHOM
Mana3oHe M3MEHEHHUs pacxoja. PerynsaTop AaBieHHs MOXET yCTaHaBIMBATbCA Kak Ha

MOJIal0IIEeM, TaK U Ha 0OpaTHOM TPyOOIpOBOJIE.

z=12.5 G=25_0
Ol O—r— P20
BD"‘— BD"‘
a0 a0
40 40
20 20
20 20
10 10
[N L L o frerrrnerereey

Pucynok 21 - Peryasitop naBjeHust

Ha pucynke BbIle Moka3zaHO, YTO MpU YBEIWYEHUW B JIBa pas3a pacxojaa yepes
PEryIsITOp, YCTAaHOBJIEHHBIM B 0OpaTHOM TPyOOIIPOBOJIE, JABICHUE B PETYIHPYEMOM Y3Iie

OCTacTCA IIOCTOSAHHBIM.

BennurnHa CONpOTUBIIEHHSI PETYJIsATOpa MOXKET H3MEHATHCS B IMpeAenax oT
OECKOHEYHOCTH JI0 COMNPOTHUBIICHHSI TMOJHOCTBbIO OTKPBITOrO perynaropa. Eciam ycnoBus
paloTHI CETH 3aCTABISAIOT PETYISATOP MOJHOCTBIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEPETYJIUPYEMBIN TPOCCEIUPYIOLIUN y3€Il.

Peryasitop pacnoJiaraemoro Hamopa

Pecynamop pacnonacaemoco manopa — 3TO CUMBOJBHBIM OOBEKT TETUIOBOHM CETH,

NOJIJIEP’KUBAIOIINI 3aIaHHBIN paciioyiaraeMblil Harmop nocie ceosl.

Pabora perymaropa pacmojaraeMoro Hamopa aHajormyHa paboTe perynsaropa
JIABJICHUS, TOJIBKO B 3TOM CIIy4yae PEryyisiTop CTapaercs AepikaTh IOCTOSHHOW 3aJaHHYIO

BCJIIMYMHY pacCrIojiaracMoro Haropa.

E perynAaTop pacnonaraeMmoro Hanopa Ha nogatowem TpyGonposoge

E PErynAToOp pacnonaraeémMoro Hanopa Ha oBpaTHom TpyGonposoge

PucyHok 22 - Yci10BHOe npeAcTaBJ/IeHUE PEryJsiTOpoB HANOpa
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Peryasitop pacxoaa

Pezynamop pacxooa — 370 CUMBOJIBHBIN OOBEKT TEIJIOBOUM CETH, MOIIEPKUBAIOIIIHI

3aJIaHHBIM ITIOJIB30BATCIICM paCXo TCIINIOHOCUTCIIA.

PerynaTop MOXXHO yCTaHABIMBAaTh KakK Ha I[OJAIOIIEM, TaKk U Ha OOpaTHOM
TpybomnpoBosne. K pabore perymaropa pacxoia MOXKHO OTHECTH BCE CKa3aHHOE IIpO

PEryJIATOPHI JaBICHHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynaTtop pacxoaa Ha o6paTHoM TpyGonposoae

PucyHnok 23 - Ycji0BHOe pecTaBIeHNE PEryJasTOPOB pacxoaa

B cymectByromux 6a3zax nanueix «ZULU» mpemgycMmarpuBaroTcs CTaHAApTHBIC

XapaKTCPUCTUKU IO TPUBCACHHBIM BBIIIC TUIIAM 00BEKTOB CUCTEMBI TEIIJIOCHAOKEHHS.

CoctaB uHQOpMAIUU MO KAXKIAOMY THUIY OOBEKTOB HOCHT KaK HMH(OPMATHUBHBIM
xapaktep (Hampumep: UIsi UCTOYHUKOB - HAUMEHOBAHHME MPEANPUSATHS, HAUMEHOBAaHHE
UCTOYHUKA, IJIsl TOTpeduTeseil - aapec y3jia BBOJla, HAUMEHOBAHUE Yy3Jia BBOJA U T.1.), TaK
¥ HEOOXOIUMBIN 1711 (YHKIIMOHUPOBAHUS PACUETHOM MOJENU (HampuMep: JJIsi UCTOYHUKOB
- reojie3MdecKasi OTMETKa, pacyeTHas TeMIlepaTypa B MOAAIOIIEM TPyOOIIPOBOJE, pacyeTHast
TeMreparypa XoiogHou Bojbl). [lomHoTa 3amonHeHuss 0a3bl JAHHBIX [0 TapameTpam
3aBHCUT OT HAJIMYMS MCXOJHBIX JAHHBIX, MPEIOCTABICHHBIX 3aKa3YMKOM U ONPOLICHHBIMU

CY6’bCKTaMI/I CHCTEMBI TCINIOCHAOKEHHUS HACEJIEHHOTO ITYHKTA.

HpI/I JKCIIaHUU TMOJIB30BATECIIA, B CYIICCTBYIOIINEC 0asbl JaHHBIX IIO 00BEKTaM CETH

MOKHO IIO6aBI/ITB JOITOJIHHUTCIIbHBIC I1OJIA.

3.3 IMacnmopTu3auus U ONKMCAHUE PACUYETHBIX eIMHHUI TEPPUTOPHAIBLHOIO JAeJIeHHs,
BKJIIOYasl aAMUHUCTPAaTUBHOE

DONEeKTpOHHAs MOJENb MO3BOJIAET HAIJISIAHO HAa TONOOCHOBE CEIBCKOIO IOCEJICHHUS
pasrpaHWyYuTh W MACHOPTU3UPOBATH E€AUHULBI TEPPUTOPUAIBHOTO JeNeHUs. Takumu
IpaHUIIAMU TEPPUTOPUATBHOTO JECJIECHUS MOTYT SIBJIATHCS:

® KaJacTPOBBIEC KBApPTaJbl,
® TEIJIOCETEBBIE PANOHBI;
¢ [UIAHWUPOBOYHBIC PAliOHBI;

® AJIMHMHHUCTPATUBHBIC PANOHBI.
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3.4 TI'mapaBiiMyecKHUil pacyeT TEIJIOBLIX ceTeil J1000ii cTeneHu 3aK0JIbLIIOBAHHOCTH,
B TOM 4YHCJe TIHIPAaBJINYECKUIl pacyeT MNPH COBMECTHOH padoTe HECKOJbLKHUX
HCTOYHUKOB TENJIOBO IHEPTUH HA eJUHYIO TEIJIOBYIO CeTh

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

Pa3mMepHOCTh paccUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIBLIOBAHHOCTH, a
TaK)K€ KOJIMYECTBO TEMIOUCTOYHUKOB, pa0OTAIOIIMX HA OOIIYIO CETh - HE OTPAHUYEHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENN CeTH M (POPMUPOBAHMS
[acIoOpTU3ALUU KaXA0ro 00bEKTa CETH, B OIYUYUBIIECHCS SIEKTPOHHOM MOJEIU TOCeIeHUs
MOTYT BBITIOJIHSTHCS Pa3JINYHbIE TEIUIOTUIPABINYECKUE PACUETHI.

Pacuer cucrem TeruiocHaOXEeHHs MOXET MPOU3BOAMUTHCA C YYETOM YTEeueK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOICHHS, @ TAK)KE TEIJIOBBIX MOTEPHh B TPyOOIPOBOIaX
TEIUIOBOW ceTH. PacueT TemaoBbIX MOTEph BeAETCs JM00 10 HOPMAaTUBHBIM HOTEPSIM, JIUOO
10 (PaKTUYECKOMY COCTOSHUIO U30JISLUU.

Pe3ynpTaThl pacdyeToB MoOryt ObITh SKcnoptupoBanbl B MS Excel, HarmsnHo
IPEJCTAaBIEHBl C MOMOUIbI0 TEMATUYECKOW PACKpacKu M IbE30METPUYECKUX TI'pa(UKOB.
Kaprorpapuueckuii Marepuas U cxema TEIJIOBBIX CeTeld MOXeT ObITh OopmIileHa B BHJIE

JAOKYMCHTA C HCIIOJIb30BAHHUCM MAKCTA IICYATU

B mnactosimee Bpemsi B coctaB pacuetoB IIPK Zulu Thermo Bxomutr 6 Tumos

THAPABIMYCCKOIO pacucTa:

® HAJIAJOYHBIA pacyer;

® [I0OBEPOYHBII pacuer;

® KOHCTPYKTOPCKHUH pacuer;

® pacyer TeMrepaTypHOro rpaduka;
® pacuer HaJCKHOCTH;

® pacyeT HOPMAaTUBHBIX ITOTEPH TEILIA YEPE3 UOIISILIMIO.
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3.5 MoaeaupoBaHue BceX BH/I0B IMepPEeK/IIOYEHHUI, OCYIIeCTBJIsIeMbIX B TeMJIOBBIX
ceTsix, B TOM YHCJEe MNEPEeKJIIYeHHI TEIIOBbIX HArPy30K MeEX1Y HCTOYHMKAMU
TEIJIOBOM JHEPIruM

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3BossieT  mpOBOIUTH
MOJICIMPOBAHME BCEX BHUJOB NEPEKIIOUCHHIN B «TUApaBIMYECKOM Mmojaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCJIEKHBAHUM IPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
pEryaupyomieil apMatypbl U HAaCOCHBIX arperatoB B 0a3e JaHHBIX OMHMCAHUS TEIUIOBOU
cetu. JItoboe mepekitoueHne Ha cCXeMe TEIIOBOM CeTH BieYeT 3a cO0OM aBTOMAaTHYeCKOe
BBITIOJIHEHUE THAPABIMYECKOTO pacuera, U, TaKUM o0pa3oM, B JIOOOH MOMEHT BpPEMEHHU
MOJIb30BaTENb BUAUT TOT THUAPABIMYECKUN PEKUM, KOTOPBI COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3allOPHO-PETYIHUPYIOLIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEME TEIIOBOU CETH.

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

JInsi HAaCOCHBIX arperaToB M WX TPYINI B MOJEIM JOCTYIHBI HECKOJIBKO BHUJIOB
IIEPEKITFOUCHHI:

® BKJIIOUCHUE/BBIKIIOUCHHUE;
® JIPOCCEIIMPOBAHMUE;
® U3MEHEHHE YaCTOThI BPALICHUS TPUBOJIA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpailHMX COCTOSHHUN (OTKpBITA/3aKphITA),
MOTYT UMETh IPOMEKYTOYHOE COCTOSIHUE «IIPUKATa», OMpeaesieMoe B TUO0 B MPOIEHTaX
OTKPBITHSI KJIamaHa, JUOO B 4ucie 000poToB mTOKa. [IpM 3TOM COCTOSHMM 3aJIBHXKKA
MOJEIIUPYETCS CBOMM THUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACHOPTHOM
XapaKTEPUCTUKE KJIaNaHa.

[Ipu nr060M TMEpeKTIOYEHNN HACOCHBIX arperaroB B HACOCHOW CTaHIMU WIM Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAoOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAaIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa MEPEeKIIOUYECHUEM SBISIETCS H3MEHEHUeE
YCTaBKH.

Jliist moTpebuTerneii mepekIioYeHIEM SBISETCS JIF000€ U3 CIEYIONINX JeHCTBUI:

e  BKJIIOYCHUE/OTKIIOYEHUE OJHOTO WJIM HECKOJIBKUX BUIOB TEIJIOBOM HArpy3KH;

L4 OrpaHMYCHUC OJHOT'0 NMJIN HECKOJBKHUX BUI0OB TCIJIOBOM Harpys3Ku;

22



®  U3MEHEHHME TeMIepaTypHOro rpaduka WIM  YICJIbHBIX  PAacXo/0B
TEIJIOHOCUTEJIS 110 BUIaM TETJIOBOM Harpy3KH.

[IpenycmoTpena renepaiysi CreluaIbHbIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOYEHHBIX
a0OHEHTAaX W y4yacTKaxX TEIJIOBOM CETH, COCTOSIHUE KOTOPBIX M3MEHWIOCHh B pe3yjbTaTe
MOCJIEIHETO MPOU3BEIEHHOTO €IMHUYHOTO WJIM TPYMHIOBOrO MEPEKIIOYeHHS. DTH OTYEThI
MOTYT coJiepkaTh J00y0o uHopManuio 00 3TUX O0BEKTaxX, CoJepXKallyrocss B 0Oaze
JTAHHBIX.

PexxuM ruipaBIudecKoro MoACIMPOBAHMS TTO3BOJISIET ONEPATUBHO MOJyYaTh OTBETHI
Ha BOmpochl Tumna «Yrto Oyner, eciu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX
NEHCTBUN MPU PETYIMPOBAHUU PEKUMA U TIEPEKITIOUCHUSX Ha peaJbHOU TEIJIOBOU CETH.

[ToacucreMa rUAPAaBIMYECKUX PACUYETOB IMO3BOJISIET MOJICIUPOBATH MPOU3BOJIHLHBIC
PEXHUMBI, B TOM YHCJIE aBapHilHbIe U MEPCHEKTUBHBIE. [ MApaBINYECKOE MOJIETUPOBAHUE
MpeArnojiaracT BHECEHHE B MOJENIb KAKWX-TO H3MEHEHUW C IEJbI0 BOCHPOW3BEICHUS
PEKUMHBIX TIOCIEACTBUNA ITHUX HW3MEHEHUM, KOTOpbIe HCKAXKAIOT pealibHble JaHHBIC,
OTHCHIBAIOIIINE YKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSTHHH.

[ToacucTeMa ruApaBIMYECKUX PACUETOB COJACPIKHUT CHEIUATBHBIN HHCTPYMEHTApHIA,
MO3BOJISIFOIIMM JIJIS 1IeJIe MOJIeTMpPOBaHUsl CO3/1aBaTh U aIMUHUCTPUPOBATH CIICIUATbHBIC
«MOJIeTIbHBIE)» 0a3bl — Ha0OPHI JTAHHBIX, KIIOHUPYEMBIX U3 OCHOBHOHM (KOHTPOJIbHOW) 0a3bl
JAHHBIX OTMCAHMS TEIUIOBOM CETH, HAa KOTOPHIX MPeyCMaTpUBAETCS MPOU3BEICHNE TIOOBIX
MaHUMYJSUNA 0€3 pucKa MCKA3UTh WIH MOBPEAUTH KOHTPOJIbHYIO 0a3y. JlaHHBIN MeXxaHU3M
Tak)ke 00ecreuynBaeT BO3MOKHOCTbh OCYIIECTBIICHUS CPABHUTEIBHOTO aHaJIM3a Pa3IMYHBIX
PEXXMMOB pabOTHI TEIJIOBOM CETH, PEaIM30BAaHHBIX B MOJIEJIBHBIX 0a3ax, Mexay coboil. B
YAaCTHOCTH, HArJSAHBIM aHAJIUTUYECKUM HMHCTPYMEHTOM SIBIIIETCSI CPAaBHHUTEIIbHBIN
MBE30METPUUECKH TpaduK, Ha KOTOPOM TMPHUBOASTCS W3MEHEHUS THUIPABINYECKOTO

pexuMa, IPOU30LIEAINE B PE3YJIbTATE TEX WIN UHBIX MAHUITYJISLIAN.

PazpaboTka cxembl TEIIOCHA0XKEHHST B COCTaBe OIJEKTPOHHOM MOJETH CXEMBI
TEIJIOCHA0KEHUS T.ApXaHrelabCKa COACPKUT B TOM YHCIE OTACNIbHBINA CJIOW, B KOTOPOM
peanu3oBaHbl BEPOSATHBIC CLIEHAPUHM Pa3BUTHUsI aBapuil B CHUCTEMax TEIJIOCHAOKEHHS C
MOJICIMPOBAHNEM THAPABIMUECKUX PEKUMOB pabOThl TAKUX CHCTEM, B TOM YHCIE TPHU
OTKa3e »JJIEMEHTOB TEIUIOBBIX CETe W TMpH aBapUMHBIX pexXHMax paboThl CHUCTEM

TCHJIOCH&6>KCHI/I${, CBSI3aHHBIX C MMPCKpAIICHUEM IMOAa4YN TCILUIOBOM OHCPIUn.
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3.6 Pacuyer 0aj1aHCOB TEMJIOBOIi IHEPrUU MO UCTOYHUKAM TEIJIOBOM IHEPIruu M MO
TePPUTOPUATBHOMY NPU3HAKY

B pesynbrare pacueToB OajaHCOB TEIUIOBOM SHEPrMM MO MCTOYHUKAM U IO
TEppUTOpUATILHOMY TMpu3HaKy, BbinodHsAeMblx B [IPK ZuluThermo, ycranaBnuBaercs
NOTPEOHOCTh B TEIUIOBOM 3HEPIMM CYIIECTBYIOIIUX WU MEPCIEKTUBHBIX MOTpeOHUTENed B
KaX/I0M CyOBEKTE OKpYra, C IIeJbI0 YCTAaHOBJEHMS JOJIM TOJE3HOI0 OTIYCKa TEMJIOBOMN

SHEPTUU B CETh U 3HAYCHUM MOTEPh IHEPTUH.
Pe3ynbpTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KcriopTupoBath B MS Excel.

3.7 Pacuer nmorepb TeNnJI0BOM JHEPIrum 4Yepe3d M30JAIHi MU ¢ yYTeUKaMu
TENMJIOHOCHUTECJIA

[lenpt0 maHHOrO pacueTa SBISETCS ONpPEAeNICHHE HOPMATUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOonmpoBoAoB. TerioBble MOTEPU ONPEAENAIOTCS CYMMapHO 3a roj ¢
pa30buBKoi 1Mo Mecsnam. [IpocMoTpeTh pe3ynbTaThl pacueTa MOKHO KaKk CyMMAapHO I10 Beei
TEIJIOBOM CETH, TaK W IO KAXKJIOMY OTIAEIBHO B35 TOMY MCTOYHUKY TEIJIOBOM DHEPTHU H
KaXIOoMYy ILeHTpaibHOMY TemioBomy NyHKTY (LITII). Pacuer moxeT OBITh BBIIIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB Ha HOPMBI TETUIOBBIX MOTEPb.

[IpocMoOTpeTh pe3yabTaThl pacyeTa MOKHO Kak CYMMAapHO MO BCEM TEIIOBOM CETH,
TaKk M 10 KaXIOMYy OTIEIbHO B3STOMY WMCTOYHUKY TEILUIOBOM DHEPIMM U KaKIOMY
neHTpaibHoMy TemnoBoMy TnyHKTy (LITII), a Taxxke 1o pa3nuyHbBIM BlaeIblIaM
(bamaHcoaepskaTessiM) y4aCTKOB TETIIOBOM CETH.

B03MOKHO KONMMpOBaHWE UCXOJHBIX TAHHBIX OT OAHOro uctoyHuka win LTIl cpazy
BceM oObekTaM, otnenbHo ucrounukam, LITII mo xontypy otomnenus wiu ['BC. Takxke
pe3yNbTaThl BHITIOJTHEHHBIX PACUETOB MOXKHO TTOCMOTPETh 3KcnioptupoBath B MS Excel. Ha
pUCyHKe 24 NpUBENEHBI pE3yIbTaThl pacyeTa NOTEPh TEIUIOBOW SHEPTUN YEPE3 U3OJISILIUIO U

C YTCUKaMH TCIIJIOHOCHUTCIIA.
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PacyeT HOpPMATHEHBIX TENNOBLIX NOTEPE B

3 Tennosas ces Mpaguk CpeaHeronobsie e C -
= KotensHan Mt 1 Twe 260 Teo 950 The |25 Trpgm |20 = e
puTn-3 Tnea [150.0  Tee 200 Tnoa 520 Tneas [100 ot =)
Llﬂﬂ :]3 [rec) Tos a . 480 (®) Cypantapsie No NoAceTH
- ofip ofp .
LUTA-1 ME0) () Mo aaHomy ysny
Ut -2 A NonpasouHbi kos puuHesT Ha HOPiE! TENADESIX NOTERb Bnansnsuer
----- UTn -2 (rec) =l
YCCKME SArON0BKHU B OTHETE [Bee enagensusi)] ~
| N. MNpo.. Tus | Trp |Trnoa |Tobp | Txe | CGnoa lNcan| QoSp Mkan| GyT_noa T | Qyt_noa ... GyT_o6p T | Qyv_obp ...| GyT_neT T | QyT_noT ...
i 0 744 78 D0 1026 542 50 %67 415 1862 18.2 152.0 94 3208 187
no 7% 00 600 00 50 00 0.0 0.0 0.0 0.0 0.0 00 0.0
0 672 78 00 1026 542 00 874 374 168.2 173 1734 94 289.7 20.8
no 7% 00 600 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mapr O 74 -3% 00 9521 505 00 830 37.7 187.7 17.3 1524 9.7 320.8 16.3
no 39 00 600 00 00 00O 0.0 0.0 0.0 0.0 0.0 00 0.0
Apene O 720 31 00 728 435 00 694 2358 183.9 134 186.7 a1 3104 15.8
no 31 00 600 00 00 0O 0.0 0.0 00 0.0 0.0 00 0.0
Mai o 4 9& 00 537 30 00 03 0.1 1.0 01 10 0.0 3208 16.3
n 740 9%& 00 &0 00 00 666 15.8 190.4 114 193.7 0.0 0.0 0.0
MioHe o0 150 00 379 292 00 00 0.0 0.0 00 0.0 0.0 3104 15.8
n 70 150 00 €00 00 00 648 15.4 185.3 1.1 188.5 0.0 00 0.0
Meone o0 178 00 287 249 00 00 0.0 0.0 00 00 0.0 3208 16.3
n 744 178 00 €00 00 00 669 15.9 191.5 115 1947 0.0 00 0.0
faryer O 0 160 00 247 278 00 00 0.0 0.0 00 00 0.0 3208 1€.3
n 744 160 00 600 00 0.0 66.9 155 191.5 115 1847 0.0 0.0 0.0
Centafipe O 700 10% 0.0 505 346 00 454 212 181.0 851 1822 B3 3104 15.8
n zo 109 00 600 00 0.0 18 04 5.1 0.3 5.2 0.0 0.0 0.0
Owrefpe O 744 48 0.0 678 415 00 E74 238 190.6 12% 1931 20 320.8 16.3
nao 4.3 0.0 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HosGpe O 720 023 00 823 470 00 772 331 1829 150 1BE.4 28 3104 15.8
no €2 00 600 00 00 0O 0.0 0.0 00 0.0 0.0 00 0.0
Oexape O 744 50 00 951 516 00 905 ze 187.3 178 1922 99 3208 16.3
no 50 00 600 00 00 0O 0.0 0.0 0.0 0.0 0.0 00 0.0
Wrero: 2935 s 22327 166.9 2764 69.7 a7ree 2007

Pucynok 24 - Pe3yjbTaThl pacuera noTepb TEIJIOBOii YJHEPTUH Yepe3 H30JSIHI0 U €
yTe4KaMHU TeIVIOHOCHTEJIS

3.8 Pacuyer moka3zarejieid HACKHOCTH TEILIOCHADKEHUSA

[lenpro pacuera sBISETCS OIEHKAa CIIOCOOHOCTH JEUCTBYIOIIUX U MPOEKTUPYEMBIX
TETUIOBBIX CETeH HAJCKHO OOecredynBaTh B TEUCHHE 3aJaHHOTO BpPEMEHH TpeOyembie
PEKHUMBI, TIApaMETPhl W KAaueCTBO TEIUIOCHAOXKEHUS KaKIOTO MOTPEOUTENs, a TaKKe
000CHOBaHHE HEOOXOTUMOCTH M TPOBEpPKU A(D(PEKTUBHOCTH peanu3alud MEpPOTPHUSTUH,
MOBBINIAOIIUX HA/IKHOCTh TEINIOCHAOXKEHUS TTOTpeOuTeNell TerIoBOi YHEPTUH.

OrneHka HAZC)KHOCTH TETUIOBBIX CETEH OCYIIECTBISETCS MO pe3yibTaTaM CpaBHEHUS
pacYeTHBIX 3HAUCHWW TOKa3aTeled HaJIe)KHOCTH C HOPMHUPOBAHHBIMHU 3HAYCHHSIMHU 3THUX
MoKasaresieil B COOTBETCTBUU C mojoxeHusmu 1. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOAMMOCTH  pealu3allil  MEPOINpPHUSTHH,  MOBBIIIAIOLIUX
HAJIOKHOCTh TETUIOCHAOKECHUS TOTPEOHTENCH TEMIOBONH SHEPTHH, OCYIICCTBISETCS TIO0
pe3ylibTaTaM KaueCTBEHHOTO aHAlIN3a MOTYyYEeHHBIX YHCICHHBIX 3HAYCHUH.

[TpoBepka 3(h(HEeKTUBHOCTH pean3alii MEPONPUATHHN, IMOBBIIIAKOIIMNX HAJACKHOCTh
TEIUIOCHAOXKECHUSI  MOTPEOUTENCH, OCYIIECTBISIETCS  IyTEM CPaBHEHHUS  HCXOJHBIX
(TOJIydeHHBIX 0 pealnu3aly) 3HAYSHWH ToKa3aTeledl HaJeKHOCTH, C pPacCUETHBIMHU
3HAYEHUSIMHU, TOJYYEHHBIMH TIOCIIe peanu3anuu (MOJEIHPOBAHUS pPEaU3aluui) 3THX

MEPONPHUSITHUH.
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3.9 TI'pynmnoBbie U3MEHEHUSI XapPAKTEPUCTHK 00HEKTOB (YYACTKOB TEIUIOBBIX CeTei,
norpeduTesieil) Mo 3aJaHHBIM KPHUTEPUAM C LeJbI0 MOJEJUPOBAHUS Pa3JIMYHBIX
NMEePCNEeKTUBHBIX BAPUAHTOB CXEM TeILUIOCHAOKEeHH S

JlaHHBIA MHCTPYMEHT MPUMEHUM JJIsl Pa3TUYHBIX IeNe U 3a/ad THAPaBINYEeCKOro
MozaenupoBanus. (OCHOBHBIM TpEIHA3HAYECHUEM SIBIIAECTCS KaJIMOpPOBKA pacyeTHOU
THIPaBINYECKON MOJIEIH TETUIOBOM ceTu. TpyOoIrpoBoIbl peabHOM TEIIOBOM CEeTH BCeraa
UMEIOT (PU3NUECKUE XaApPAaKTEPUCTHKH, OTJIMYAIOIIMECS OT TMPOEKTHBIX, B CHIIY
OPOUCXOJSAIINX BO BPEMEHHM M3MEHEHUW - KOPPO3MM U BBIMAJACHUS OTJIOXKECHUIA,
OTPKAIOMINXCSI HAa UW3MEHEHUWH SKBUBAJIGHTHOM MIEPOXOBATOCTH U  YMEHBIIICHUH
BHYTPEHHEr0 JMaMeTpa BCIEICTBUE 3apacTaHus. OTH U3MEHEHHUs BIHSIOT Ha
THJIpaBINYECKHE COMPOTUBIICHHUS YUaCTKOB TPYOOIPOBOIOB, U B MaciITabax TEIJIOBOM ceTh
MO »53T0 HpPUBOAUT K 3HAUYUTEIBHBIM PACXOXKACHHUSM pE3yJIbTaTOB TUIPABIUYECKOTO
pacdera TO «IPOEKTHBIM» 3HAYEHUSIM C pPEATbHBIM TUIPABIMUYECKUM PEKUMOM,
HAO0JII0laeMbIM B JKCIUTyaTUpyeMon TeruioBodM cetu. C Apyrodl CTOPOHBI, H3MEPUTH
NEHCTBUTENbHBIC 3HAYCHMsI [IEPOXOBATOCTEH M BHYTPEHHUX JIMAMETPOB YYaCTKOB
JICUCTBYIOIIEN TEIJIOBOM CETH HE TMPEACTABISETCS BO3MOXKHBIM, TIOCKOJBKY 3TO
noTpeOoBamo OBl MacCOBOTO BCKPBITHS TPYOOINPOBOAOB, YTO BpSJ JIM PEATU3yEMO.
[ToaToMy 3TH 3Ha4YeHUS MOXXHO JIUIIb KOCBEHHBIM OOpa30M OIIEHUTh HAa OCHOBAaHUU
CpaBHEHHMsI peanbHOro (HAaOII0IaeMOro) THAPABIWYECKOTO peXUMa C pe3yiabTaTaMu
pacyeToB Ha TMAPABINYECKOW MOJIETU, U BHECTH B PACUETHYIO MOJI€NIb COOTBETCTBYIOIINE
nonpasku. B 3ToM, B mepBoM NpUOTUKEHNUN, U COCTOUT MPOIECC KATHOPOBKH.

NHCTpyMEHT  rpynmoBbBIX  ONEpaluid  MO3BOJISIET  BBIOJHUTH ~ M3MEHEHUE
XapaKTEePUCTUK JIJIsl TTOJAMHOXKECTBA YYACTKOB TEIIOBOM CETH, OMPESTIIEMOro 3aJaHHBIM

KpUTEeprUeM 0TOOpa, B YACTHOCTH:

° 10 Bcel 0a3e JaHHBIX ONMMCAHUS TEIIJIOBOM CETH;
° M0 OJHOM W3 CBA3HBIX KOMIIOHEHT TEIUIOBOM CeTH (TETUIOBOM 30HE
HMCTOYHHKA);
o M0  HEKOTOpoW  rpaduveckol  0OMAcCTH, 3aJaHHONH  MPOU3BOJHHBIM
MHOTOYTOJIbHUKOM,;
o BJIOJIb BEIOPAHHOTO MYTH.

[Ipn sToM Ha 000 M3 BBIIICNIEPEUUCICHHBIX «IPOCTPAHCTBEHHBIX» KPUTEPUEB
MOKET OBITh HaJOXEHA CYNepro3ullus KpUTepueB oTO0opa MO KIAaCCHPUIUPYIOLIUM

NpU3HAKAM:
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o 0 TMOJAIIMM WM OOpaTHBIM TpPyOOIpOBOJAaM TEIIOBOM ceTu, JHbo

CUMMETPUYHO;

. N0 BUAY TEIUIOBBIX ceTell  (MarucTpajpHble, pacHpeenuTelbHbIE,
BHYTPUKBApTAJIbHBIE);

J 10 y4acCTKaM TEIJIOBOM CETH ONPENEICHHOIO YCIOBHOIO TUaMETpa;

. 10 y4acTKaM TEIUIOBOI CETH C ONpEeIEHHBIM THUIIOM MPOKIAIKU, U T.II.

Kpurepun otOopa MOryr OBITH NPOHM3BOJIBHBIMU HpPU COOJIIOJEHUU OCHOBHOIO
TpeboBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCS OTOOP, T0JIKHA B SIBHOM BHJIE
IIPUCYTCTBOBATh B NACIIOPTHBIX ONMHMCAHUAX YYaCTKOB TEIJIOBOM CETH.

JUis y4acTKOB TEIUJIOBBIX CETEH, OTOOPAHHBIX IO ONPEIEIIEHHON COBOKYITHOCTH

KPUTEPUEB, MOKHO MTPOU3BECTH JIFOOYIO U3 CIEAYIONIUX OTMEPaIIHii:

L4 W3MCHCHHE DKBUBAJICHTHOM mepPoOXoBaTOCTHU,

L4 HN3MCHCHHC CTCIICHH 3apacTaHus TPY60Hp0BO,Z[OB;
L4 HU3MCHCHHUC KOB(b(bI/II_II/IeHTa MCCTHBIX IIOTCPb,

L4 M3MCHEHHE crocoba pacydcTa COIMMpOTUBJICHUAA.

[Tocrne mpoBeneHHs] ceprM M3MEHEHUN XapaKTEPUCTUK YYaCTKOB TPYOOIPOBOJIOB
TEIJIOBOM CETHM aBTOMATHYECKU MPOU3BOAUTCS TUIAPABINYECKUN pacyeT, pe3yibTaThl
KOTOPOTO Cpasy e TOCTYIHBI I BU3YyalIU3alliy Ha CXEME U aHaJIM3a.

[TockonbKy Npu M3MEHEHUU XapaKTEPUCTHUK YYACTKOB TEIJIOBOM CETH MX Macrnopra
HE MOAU(PUIUPYIOTCSA, B JIOOOH MOMEHT MOXHO BEPHYTHCS K HCXOJHOMY COCTOSTHUIO
pacyeTHOM T'MAPABIMYECKOM MOJAEIH, ONpPENEIsIEMOMY NACHOPTHBIMM 3HAYEHUSAMU

XapaKTEPUCTUK YYAaCTKOB TEIUIOBOM CETH.

3.10 CpaBHuTe/IbHbIE Nbe30MeTpUYecCKHEe Tpaguku sl pa3padoTKH U aHAJIM3a
ClleHAPHEB MEePCHEeKTHBHOI0 Pa3BUTHSA TEIJIOBBIX ceTeil

Ilenpt0  TOCTPOEHUS  MBE3OMETPUYECKOT0  rpaduka  sABISETCS — HarjsaHas
WUTIOCTpAlUsl pe3yJbTaTOB T'UAPABIMYECKOTO pacyeTa (HalIaJ04HOIO, IOBEPOYHOIO,
KOHCTPYKTOPCKOT0). TO OCHOBHOM aHAJIMTUYECKUA HMHCTPYMEHT CHEIHaUCTa 110

TUAPABINYICCKUM paCUYCTaM TCIIJIOBBIX ceTel. HpI/I 9TOM Ha OKPAaH BBIBOAATCA:

° JIMHUS JTaBJICHUSI B TIOJIAIOIIEM TPYOOTpoBO/Ie
° JIMHUSA J1aBJIeHHUs] B 00paTHOM TpyOOmpoBoie
° JIMHUS TIOBEPXHOCTH 3E€MIIH
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o JUHUS TIOTEPh Haropa Ha 1maioe

L4 BBICOTA 34aHUA
L4 JIMHHWS BCKUITaHUA
L4 JIMHUA CTaTHYCCKOI'O HAIIopa

[IBeT u CTWIIb TUHUM 3a7]a€TCS MOJIH30BATEIIEM.

49 »
-]
a8
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Pucynok 25 - [Ipumep nbe3oMeTpuyecKkoro rpapuka

B Tabnume mom rpagukoM BBIBOIATCS JUISI KaXKIOTO y3Jia CETH HAaMMEHOBAHHE,
reoJie3ndeckass OTMETKAa, BBICOTa TOTPEOWTEINA, HAMOPHl B IOJAIONEM H OOpaTHOM
TpyOONpOBOIax, BETUYHHA APOCCEIMPYEMOro Haropa Ha maibax y morpedureneit, morepu
Hamopa IO y4acTKaM TEIUIOBOW CETH, CKOPOCTH JBM)KCHHSI BOJIbI HA y4acTKaX TEIIOBOU
cetu u T.J. KonmudectBo BbIBOAMMOW Ton TpadukoMm uHOpMAIMM HACTpauBaeTCs

IMOJIB30BAaTCIICM.

Taxxe rpaduk MoxkeT oToOpakaTh MajJeHUe TeMIIepaTyphl B TEIJIOBOM CETH, MOCIIe
NPOBEACHUS PacueTOB C Y4YETOM TEIUIOBBIX mHoTepb. IIpum 3TOM Ha rpaduk BHIBOAATCS
3HAUEHUsl TEMIIEpaTyp B Y3JOBBIX TOUKAaX MO MOJarouieMy U oOpaTHOMY TpyOONpOBOAAM.

KonuuectBo BeIBOIMMO# 101 TpadkoM WH(GOPMAIIK HACTPAUBACTCS TIOJIb30BATEIIEM.

HBGSOMCTPI/I‘ICCKI/IG Fpa(l)I/IKI/I CYmECTBYIOIIETO IIOJIOKECHUA CHUCTEMBI

TETUIOCHA0KEHUS TIPEICTABIICHBI B HA PUCYHKaX HIDKE!
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