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COCTAB IOKYMEHTA
OO0ocHOBBIBaIOIIME MaTepuagbl K CXEM€ TEeIJIOCHAOXKEHHUsI, SIBIISIIOLIUECS €€
HEOTHEMJIEMOW YACThIO, BKIIFOYAIOT CIIEAYIONIUE TIaBhI:

I'maBal "CymectByromee TmojioxkeHHe B cdepe TPOU3BOACTBA, TMeEpelavyu U
MOTPeOICHUS TETIOBOM SHEPTHUH IS LieNiel TeriocHa0)eHus"

I'maBa 2 "CymecTByromiee U TMEPCHEKTUBHOE MNOTPEOJICHUE TEIUIOBOM SHEPIHH Ha
LU TEeTIOCHAOKEHUS "

I'maBa 3 "DnexkTpoHHas MOJAENIb CUCTEMBI TEIUIOCHAOXKEHMSI MOCEJIEHUSI, TOPOJICKOTIO
OKpyra, ropoja (eaepanbHOro 3HaUeHUs"

I'maBa4 "CymecTByomue ¢ TEPCHEKTHUBHBIE OalaHChl TEIUIOBOW  MOIIHOCTH
MCTOYHUKOB TEIJIOBOM SHEPTUU U TEIJIOBOM Harpy3Kku norpedurenei”

I'maBa 5 "MacTep-miiaH pa3BUTHSA CHUCTEM TEIJIOCHAOXKEHHS TIOCEJICHHS, TOPOJICKOTO
OKpyra, ropojaa (eaepaabHOTO 3HAUCHUS"

I'maBa 6 "CymiecTByrommue U TEPCINEeKTUBHbIE OalaHChl  MPOU3BOAUTEIBHOCTH
BOJIOMO/ITOTOBUTEIBHBIX ~YCTAHOBOK W MAaKCUMAJbHOIO TOTpeOseHus
TEIMJIOHOCUTENIS TEIJIONOTPEOISIONIMMI YCTAHOBKAMH TOTpeOUTeNeil, B TOM
YHUCJI€ B aBAPUMHBIX pekUMax”

I'maBa7 "lIpennmokeHUss 1O  CTPOUTENBCTBY, PEKOHCTPYKLUHH, TEXHUYECKOMY
NEPEBOOPYKEHUIO U (MJIM) MOJEPHHU3AIIMN UCTOYHUKOB TEIIOBOM YHEPrUu"

I'maBa 8 "IIpemnoxeHUs MO CTPOUTENBCTBY, PEKOHCTPYKIUU U (MIJIM) MOJCPHU3ALNH
TEIJIOBBIX CEeTeil"

I'maBa 9 "lIpeminoxeHus Mo MepeBOay OTKPBITHIX CUCTEM TEIJIOCHAOXKEHHS (TOpsiuero
BOJIOCHA0KEHUSI) B 3aKPBIThIE CUCTEMBI TOPSYEr0 BOAOCHAOXKEeHU"

I'maBa 10 "IlepcnekTHBHBIE TOTUIUBHBIE OamaHChHI"

I'maBa 11 "OueHka HaAEeKHOCTH TEILUIOCHAOKEHUS"
I'maBa 12 "OOocHOBaHME  HWHBECTHUIIMA B  CTPOUTEILCTBO,  PEKOHCTPYKIIUIO,

TEXHUYECKOE NIEPEBOOPYKEHUE U (MIIN) MOJCPHU3AIIHIO "
I'maBa 13 "WMuaukaTopsl pa3BUTHS CHUCTEM TEIUIOCHAOXKEHHUS IMOCEICHHs, TOPOACKOTO

OKpyra, ropoja dheaepaabHOro 3HaYCHUS "
I'maBa 14 "llenoBbie (TapudHbIe) MOCICACTBUL"
I'maBa 15 "PeecTp equHBIX TEMIOCHAOKAFOIINX OPTaHU3AIIHMA"
I'maBa 16 "PeecTtp MeponpusTuii CXembl TEIUIOCHAOKEHUS"

I'maBa 17 "3ameuaHus u IpeIIOKEHUS K MPOCKTY CXEMbI TEIUIOCHAOKEeHUS"

I'maBa 18 "CBojHbIi TOM HM3MEHEHHUM, BBINOJIHEHHBIX B J0pabOTaHHOW U (WIJIH)
aKTyaJIM3UPOBAHHOM cXeMe TerIocHa0KeHus"
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OIIPEJAEJIEHUA

B HaCTOHLHCﬁ r1aBC MPUMCHAIOTCS CICAYIOIMHWC TCPMHUHBI C COOTBCTCTBYIOUIUMU

OIIPEICIICHUSAMU .
TepMunsI Onpenenenus
TemnocHabxenue O0ecrnieuenne NoTpeOHUTENEH TEIIIOBONH SHEPT U TEIJIOBOH YHEPTHEH,

TCIJIOHOCUTEIIEM, B TOM YHUCJIC NOAACPKAHNUC MOITHOCTU

CucreMa TeruiocHaOXeHUs

COBOKyHHOCTL HCTOYHHKOB TCIIJIOBOM OHCPIrun u TeHJ'IOHOTpe6J'I5HOIHI/IX YCTaHOBOK,

TCXHOJIOTHYCCKHN COCANHCHHBIX TCIINIOBBIMU CCTAMU

Wctounuk Temiosoi
SHEPTUU

VYeTpoiicTBO, NpeaHa3HAYCHHOE TS TPOU3BOJICTBA TEIIOBOH SHEPTHN

TemmoBas ceTb

COBOKyHHOCTL YCTpOﬁCTB (BKJ'IIO‘IaH HCHTPAJBbHBIC TCEIUIOBBIC IYHKTBI, HACOCHbLIC
CTaHHI/II/I), MNpCeAHa3HAUYCHHBIX JUIA Nepeaavu TETUIOBOM OHEPruun, TCIUIOHOCUTECIA OT

HMCTOYHHMKOB TEILJIOBOM OHEPIruu 10 TeHJ'IOHOTpe6J'IHIOH_II/IX YCTaHOBOK

TemoBast MOIITHOCTH (asee
- MOII[HOCTb)

KonudecTBO TEMI0BO# SHEPTUU, KOTOPOE MOXKET OBITh ITPOM3BEACHO U (MIIH) TIepeIaHo

II0 TETUIOBBIM CE€TAM 3a €AUHHUIY BpEMCHU

TeruoBas Harpyska

KomnmyecTBo TEroBoi 3HEPrHH, KOTOPOE MOXKET OBITh PUHSTO OTpEOUTEIEM

TETJI0BOM OHEPruu 3a €ANHUIY BpPEMEHU

[ToTpebuTesnp TEIIOBOI
SHEpPTruu (anee

Jluo, mnpuoOperatoniee TEMIIOBYIO DHEPrHi0 (MOIIHOCTH), TEIIOHOCUTENb JIIs

HCIIOJB30BaHU Ha IPpUHAICKAIIUX €MY Ha IIpaBe COOCTBEHHOCTH WM HHOM

MOTPEOUTEIIb)
3aKOHHOM OCHOBAaHMM TEIUIONOTPEOIAIOINX YCTaHOBKaxX JIMOO Ui OKaszaHMA
KOMMYHQJIBHBIX YCIIYT B 4aCTH I'OPSYEro BOJOCHA0KEHUS U OTOILICHUS
Temnonorpeobustomas YCerpoicTBO,  NpeAHA3HAYEHHOE U1 MCIIOJIB30BAHMSI  TEIUIOBOM  DHEPIUH,
yCTaHOBKa N
TEIUIOHOCHUTENSL IS HY)K/ IIOTPpeOUTENs TEII0BOM YHEPTruu
TemnocHabxaromast Opranuzanus, OCYIIECTBIIAIONIAs MIPOJAXy MOTPEOUTEISIM u (mnn)
OpraHHU3aLHs

TEIUIOCHA0XKAIOIUM OPraHU3alUsIM IPOM3BEACHHBIX WM NPUOOPETEHHBIX TEIJIOBOM
SHepruM (MOLIHOCTH), TEIUIOHOCHUTENS W BIIAJCIOMas HA IpaBe COOCTBEHHOCTH HWIIH
MHOM 3aKOHHOM OCHOBAHHM HMCTOYHHUKAMHU TEIUIOBOH SHEPrHd M (WIH) TEIUIOBBIMHU
CeTsIMH B CHCTEME TeIUIOCHAOKEHHUS, IIOCPEACTBOM KOTOPOH OCYIIECTBIIAETCS
TeTToCHA0XKeHNe TOTpeOUTENeH TEIUIOBOH YHEPTUH (TaHHOE TIONOXKEHUE TIPUMEHSAETCS
K PEryJHpOBaHHIO CXOIHBIX OTHOWIGHHH C

ydqacTuem WHINBUAYAJIbHBIX

MIpeaIpUHIMATENEH )

TemunocereBast opranu3anus

Opranuszanys, OKas3bIBAIOINAs YCIYTH IO TIepefade TeIIOBOW OJHEPrHH (JaHHOE
MONIOKEHNE TIPUMEHSETCSI K PETYIUPOBAHUIO CXOAHBIX OTHOIIEHHH C YyYacTHEM

VHIMBUIYAJIbHBIX TIPEIIPHHAMATEINEH)

CMexHas opraHu3aIs

Opranm3anuy, BIAACIOIIME HA TIpaBe COOCTBEHHOCTH WJIM Ha WHOM 3aKOHHOM
OCHOBAaHWH TEXHOJIOTHYECKH CBS3aHHBIMH TEIUIOBBIMH CETSIMHU U (WJIM) UCTOYHUKAMHU
TEIJIOBOM SHEprMM B CHCTeMe TeriocHaOxkennsa. I[log cMexHOW opraHm3armei
TIOHUMAeTCS TakKKe WHIAWBHAYAIBHBIA MpeNNpUHUMATEh, BIAACIONIMNA Ha TIpaBe
COOCTBEHHOCTH WM HAa HMHOM 3aKOHHOM OCHOBAHHUU TEXHOJOTMYECKHM CBSI3aHHBIMHU

TCIIJIOBBIMU CCTAMU U (I/I.]'II/I) HCTOYHHKAMU TEILIOBOM OHEPIrun

3oHa ,ZleﬁCTBPIfI CHUCTEMBI
TEIUIOCHAOKEHUS

TeppHTopI/m TOpPOACKOIro OKpyra Winh €€ 4aCTb, I'PaHHUIbL KOTOpOI>'I YCTaHABJIMBAIOTCS
o Haubolee YAQJICHHBIM TOYKaM IMOAKIFOYCHUA HOTpe6HTCH€I>'I K TCIINIOBBIM CCTAM,

BXOOAIIUM B CUCTCMY TEIUIOCHAOKEHUS
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TepMunbI

Onpenenenus

3oHa I[eflCTBPIH HUCTOYHHUKA
TEIUIOBOM OHEPIrun

TeppI/ITopI/m TOpOACKOro OKpyra winh €€ 4acCTb, I'paHHIbL KOTOpOﬁ YCTaHAaBJIMBAIOTCS

3aKPbITBIMU CCKIMOHUP YIOIIIUMHU 3aJBHXKKaMH TEIUIOBOM CECTHU CHUCTEMBbI

TEIUIOCHAOKEHUS

VY cTaHoBIIEHHAS! MOIITHOCTD
HWCTOYHHKA TEIUIOBOI
SHEPTUU

CyMMa HOMMHAIIBHBIX TEIUIOBBIX MOIIHOCTEH BCEr0 MPHUHATOTO MO aKTy BBOAA B
JKCIUTyaTaIMI0 00OpYOBaHUs, MPEIHA3HAYCHHOrO Ui OTIYCKA TEIUIOBOH SHEPTUH

HOTpe6I/ITeJ'IHM Ha COOCTBEHHEIE U XO3SHCTBEHHEIE HYXIbI

Pacnomaraemast MOIIHOCTE
HWCTOYHHKA TEIUIOBOI
SHEPTUU

Bennuuna, paBHas yCTaHOBJIEHHOM MOIIHOCTH HCTOYHHMKA TEIUIOBOW SHEPrHU 3a
BBIYETOM OOBEMOB MOIIHOCTH, HE pEaU3yeMOW IO TEXHHYECKUM IPUYHUHAM, B TOM
Yuclie MO NMPUYMHE CHW)KEHWS TEeIUIOBOW MOIIHOCTH O0OPYIOBaHHS B PE3yJbTaTe
JKCIUTyaTallid Ha MPOJUICHHOM TEXHUYECKOM pecypce (CHW)KEHHE TapaMeTpoB Iapa
nepes TypOMHOW, OTCYTCTBHE pEHUPKYJISMH B

TIMKOBBIX BOHOFpeﬁHLIX

KOT/I0arperaTax u Jp.)

MOoIIHOCTh UCTOYHUKA
TEII0BOM 3HEPTUH HETTO

BeJ'II/I‘II/IHa, paBHas1 pacnonaraeMoﬁ MOIIHOCTH HMCTOYHHKA TETUIOBOM OHCPIrUu 3a

BBIYETOM TEIIJIOBOMH HarpyskKu Ha COOCTBEHHEIE U XO3SIIICTBEHHEIE HYXIbL

KomOunmnpoBanHas

BBIPa0OTKA AJNEKTPUUECKOH U

TEII0BOM HEPTUH

PexxuM paboThl TEIIIO3IEKTPOCTAHIINMA, MPU KOTOPOM TMPOU3BOACTBO 3IEKTPHUYCCKOM
SHEPTUU HEMOCPEJCTBEHHO CBS3aHO C OJHOBPEMEHHBIM TPOM3BOJACTBOM TETJIOBOH

SHEPrUu

TemnocereBble OOBEKTHI

OOBEKThI, BXOJSIIKE B COCTAB TEIIOBOW CETH U 00ECIEYMBAIOIINE NTEPEady TEII0BON
SHEPruM OT HCTOYHHMKA TEIUIOBOM DHEPrHM JIO TEIUIONOTPEOIISIOIUX YCTaHOBOK

MOTpEOHTENEH TEIIIOBOM SHEPTHU

PacueTHbIl d1eMEHT
TEPPUTOPUATBHOTO ACTCHHUS

Tepputopuss TOpOACKOrO OKpyra WIM €€ 4acTh, NPUHATAS I Lened pa3paboTKH
CXEeMBI TEIUIOCHA0XEHHS B HEM3MEHSAEMBIX IPaHMIAX Ha BECh CPOK AEHCTBHS CXEMBI

TETUIOCHA0KEHUS




NEPEYEHD IPUHSATHIX OFO3HAYEHUI

Ne /rt | Cokparienue Tlosicuenue
1 BMK BbiiouHo-mMonynpHas KOTeNbHAs
2 BITY BononoaroroBurenbHasi yCTaHOBKA
3 I'BC lopsiaee BomocHaOxeHMe
4 ETO Enwnas TermiocHabkaromas opraHu3anys
5 3ATO 3aKpBITOC TEPPUTOPHAIEHOE 00pa30BaHUC
6 4181 MHuBecTuMoHHas porpaMma
7 UTII NHauBuayanbHBIN TETOBOM MTyHKT
8 MK, KM MyHununansHas KoTenbHas
9 MVII MyHununansHOe YHUTapHOE MPEANpUsITHE
10 HBB Heobxonnmast BanoBast BEIpydKa
11 HAC Hasor Ha 100aBIICHHYIO CTOMMOCTD
12 HH3T HecHmxaemblil HOpMaTUBHBIN 3aIac TOIIMBA
13 HC Hacocnast cranmms
14 HT/ HopmatuBHas TexHuuecKkas JOKyMEHTAIHsI
15 H33T HopmaTuBHBIN SKCITyaTallMOHHBIH 3amac OCHOBHOTI'O WJIM PE3EPBHOTO BHJIOB TOILIMBA
16 OB OroIIeHre U BEHTUIIALNAS
17 OH3T OO1mmit HOpMaTHBHBIH 3aI1ac TOIUINBA
18 [P IIpoexTHBIE U U3BICKATENIBCKUE PAOOTHI
19 ITHC IToBbICHTENBEHO-HACOCHAS CTAHLIUS
20 111 P® IToctanoBnenue [IpasurenscrBa Poccuiickoit @enepannu
21 [Ty Ilenononuyperan
22 CMP CTpouTenbHO-MOHTaXKHbIE paOOTHI
23 CUT Cucrema HEHTPAIM30BAHHOTO TETUIOCHA0KEHHSI
24 §C] TeruioBas sHeprus
25 XBO XUMBOLOOYUCTKA
26 XBIT XUMBOIOIIOArOTOBKA
27 IITII IleHTpanbHbI TEIUIOBOM IMYHKT
28 S5M DJIeKTPOHHAS MOZIENb CHCTEMBI TEIJIOCHA0KEHUs T. APXaHTelIbCKa




I'JIABA 3. 9JIEKTPOHHASA MOJAEJIb CUCTEMBbI TEIIVIOCHABXKXEHUSA
NNOCEJIEHUA

DONEeKTpOHHAs MOJENb CHCTEMbl TerulocHaOkeHus BbinosHeHa B [MC Zulu 8.0
(pazpabdotunk OO0 «Ilomutepm», CIIO).

Bce ruapaBiamueckue pacueTbl, NPUBEAEHHBIE B JaHHOM paboTre, clenaHbl B
3JIEKTPOHHOW MOJEIIH.

JUis  nanpHEHIIEero HMCHOJIb30BaHUS AJIEKTPOHHOW MOJENH, TEIIOCHAOXKaroIe
OpraHMU3aI1H J0JKHBI ObITh OOECIIeYeHbl JAHHON MTPOrpaMMOH.

[Taker ZuluThermo no3BossieT co3aTh PaCUETHYIO MAaT€MaTUYECKYI0 MOJEb CETH,
BBIITOJIHUTh NACHOPTHU3ALMI0 CETH, M HAa OCHOBE CO3JaHHOM MOJENM pellaTh
MH(OPMALIMOHHBIE 3aJaud, 3a/1a4d TOMOJOTHYECKOT0 aHallu3a, M BBINOJIHATH pa3nyHbIE
TEIJIOTUIPABINYECKUE PACUETHI.

Pacuery mnojyexxar TynMKOBBIE M KOJIBIIEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
MOBBICUTEIBHBIMU  HAaCOCHBIMM  CTAHLIMSIMHM U JAPOCCEIUPYIOIIMMH  yCTPONCTBaMH,
paboTarouiye oT 0OJHOTO WM HECKOJIbKUX UCTOYHHKOB.

[IporpaMma mpeaycMaTpuBaeT TEIJIOTUIPABINYECKHUI pacueT C MPUCOECINHEHHEM K
CeTH HMHIWBHUIyabHbIX TeIIoBbIX MyHKTOB (MTII) M meHTpanbHBIX TEIUIOBBIX IMYHKTOB
(ITTI) mo HECKONBbKUM JAECSITKAM CXEMHBIX pEUICHHH, NMPUMEHSEMbIX Ha TEPPUTOPUU
Poccun.

Pacuer cucrem TermocHaOXeHUS MOXET NPOU3BOAMTHCS C YUYETOM YTe4YeK U3
TEIJIOBOW CETH U CHUCTEM TEIUIONOTPeOIeHHs, a TaKkKe TEIUIOBBIX MOTEPh B TPyOOIIPOBOIaX
TETUIOBOM CETH.

Pacuer TemnoBbIX mMOTEph BemeTcs MO0 MO HOPMATHBHBIM MOTEPSIM, JUOO IO
(haKTUYECKOMY COCTOSIHHIO U3OJISIINH.

Pacuerst ZuluThermo Moryr pabGotaTh Kak B TECHOW MHTErpaluu C
reouHdopmanonHoil cuctemoit (B Bume monyns pacmupenus [MC), tak u B BuUje
OTNIETbHOW OMOTMOTEKHM KOMIIOHEHTOB, KOTOpBIE MO3BOJISIIOT BBIMOJIHATH pPacyeThl U3
MPUIIOKEHUN TI0JIb30BaTENEH.

Cocras 3ana4:

- IlocTpoeHune pacueTHON MOJIENIH TEIJIOBOW CETH

- Ilacmopruzanmsi 0OBEKTOB CETH

- Hasmapmousslii pacdyeT TEIIOBOU CETH

- IloBepouHBIi pacyeT TEII0BOM CETH

- KOHCTpYKTOpCKHI1 pacyeT TEIIOBOM CETH

- Pacuer Tpebyemoii TemnepaTypsl Ha HCTOUHUKE
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- KommyranuoHHbIe 337241
- IlocTpoenue npezomeTpuyecKkoro rpaduka

- Pacuer HOpMaTUBHBIX OTEPH TEIUIA YEPE3 HU3OISALUIO

3.1 TI'paduueckoe mpeAcTaBjeHHe OOBEKTOB CHCTEMbI TeNJOCHAOKEHUS €
NPUBSA3KO0I K TONOrpaguyeckoil 0CHOBe APXaHIeJIbCKA U € MOJHBIM TONOJI0THYeCKUM
ONMCAHHMEM CBA3HOCTH 00bEKTOB

TemioByto ceTb MOXXHO H300pa)xkaThb Ha KapTe, ¢ MPHUBSA3KOM K MecTHOCTH (110
KOOpJMHAaTaM, C IPUBSI3KOW K OKpPYKAIOIIUM OOBEKTaM), YTO MO3BOJIUT B JajlbHEWIIeM He
TOJIbKO TMPOBOJUTH TEIJIOTUIPABINYECKUE pPACUEThl, HO U pelaTh JIpyrue HH>KEHEPHbIE
3aJlauM, 3Has TOYHOE MECTOHAXOK/IEHUE TEIJIOBbIX ceTeil. [Ipumep n3o0paxkeHus TeraoBon

CCTH Ha KapTcC C HpI/IBFBKOﬁ K MECTHOCTH IMOKa3aH Ha pUCYHKC HWIKC.

K

Pucynok 3.1 M300paxeHne TEIJIOBOM CeTH HA KapTe ¢ NPUBA3KOI K MECTHOCTH

Zulu MmoxeT paboTaTh Kak B JIOKAJTLHOW CUCTEME KOOpAUHAT (TUTaH-CXeMa), TaK U B

OJTHOM U3 TeorpapuuecKux MPOCKIIHA.



Cucrema nmognepxkuBaeT 6osee 180 marymos, B Tom gucie [13-90, CK-42, CK-95
mo 'OCT P 51794-2001, WGS 84, WGS 72, Ilynkoso 42, NAD27, NAD83, EUREF §9.

Cnucok noaaepKuBaeMbIX J1aTyMOB OyA€T pacIlIupsAThCS.

Cucrema mipeuiaraet HabOp IpeaonpeAesIeHHbIX cucTeM KoopauHat. Kpome toro,
MOJIb30BATENIb MOXKET 3aaTh CBOK CUCTEMY KOOPJIMHAT C MHAMBUAYAJIbHBIMU IMApAMETPAMHU
JUISL TIOJIJIEPKMBAEMBIX CUCTEMOM MpOeKUuid. B 9yacTHOCTH, 3Ta BO3MOYKHOCTH IMO3BOJIUT,
MPU HM3BECTHBIX MapameTpax (KIo4ax Iepexoja), MpUBS3bIBaTh JaHHbBIC, XPaHAIIUECS B

MECTHOW CUCTEME KOOPJUHAT, K OJTHOM U3 III00AIbHBIX CUCTEM KOOPAUHAT.

JlaHHBIe, XpaHSAIIAECS B Pa3HBIX CHCTEMaX KOOPJIUHAT, MOXKHO OTOOpa)kaTh Ha
OJIHOM KapTe, B 0JHOM U3 mpoekuuid. [Ipu 3TomM mepecueT koopauHaT (€Ciau OH TpedyeTcs)
W3 OJHOTO JarymMa B JIPyrOM W W3 OJHOW TPOCKIMU B APYTYIO TMPOW3BOAMUTCS TPU

0T06pa)KCHI/II/I «Ha JICTY».
I[aHHI)IG MOXHO IIEPECpoOCUUPOBATL U3 OJIHOI71 CUCTEMBI KOOPpAWHAT B JPYTYIO.

CJ'IG]IYCT OTMCTHUTD, UTO JICKTPOHHAA MOJCIIb, IIPCAO0CTABJICHHASA 3aKa3YHUKOM, OblIa

BBITIOJIHEHA B cucTteMe koopauHat WGS 84.

3.2 TIlacnopru3amnusi 00beKTOB CHCTEMBbI TENJI0CHAOKEHUSI

[Ipu pabote B reomHGOPMALMOHHON CUCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCSl C TIOMONIbIO MBIIIKK WU TO KoopauHaTam. Ilpu sTtom cpasy ¢opmupyercs
pacuetHas ™ozenb. I[locie rpaduueckoro wu300pakeHUS CUCTEMBbI TEIIOCHAOXKEHMUS,
HEOOXOJMMO 3a/laTh pacueTHbIe MapaMeTpbl OOBEKTOB M BBINOJIHUTH COOTBETCTBYIOIIHE

PacCyCThI.

TerioBass ceTh BKJIIOYAaeT B cels CIEIyIONINEe OCHOBHBIE OOBEKTHI: HMCTOYHUK,
y4acToK (TpyOOIpOBO/IbI), TOTPEOUTENb U Y3IIbI: IIeHTpaidbHble TeruioBbie MyHKTHI (L[TTI),

HACOCHBIE, 3aIIOPHYIO U PETYIUPYIOIIYIO apMaTypy, KaMepbl U IPyTHE DJIEMEHTHI.
HNcTouHuk

Hcmounux — 3T0 CUMBOJBHBIM OOBEKT TEIUIOBOM CETH, MOICIUPYIOIMIUNA DPEKUM
pabotel koTenpHOM wim TOIl. B MaremaTudeckodl MoOJEIM HMCTOYHHUK IPEJICTABIISCTCS
CETEBbIM HACOCOM, CO3JAIOLIMM pPacIoJaraéMblii Hamop, MU IOAINUTOYHBIM HACOCOM,
OTIPEICIISIONIUM HAIoOp B 0OpaTHOM TpyOOIpoBoJie. Y CIOBHOE 0003HAYCHHE MCTOYHUKA B
3aBUCHUMOCTH OT peXHMa paboThl MpencTaBlieHO Ha pucyHke. [Ipu paboTe HECKOIbKHX

HCTOYHUKOB Ha OJIHY CCTbh, OJJUH U3 HUX MOKCT BBICTYIIATh B KaUCCTBC MUKOBOM KOTEIILHOM.



L BEMHYEH
‘ OTKHIYEH

Pucynok 3.2 Yci10BHOe H300pakeHHe HCTOYHUKA
Yuacrok
Yuacmok — 310 MMHEWHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
—  JauameTp TpyOompoBoO/a;
—  THWI NPOKIAJIKH;
—  BUJ M3OJISILIUU;
—  pacxoJ] TeIIOHOCUTENS.

JIByxTpyOHasi TemoBas ceTb H300pakaeTcss B OJHY JHHHIO M MOXET, B
3aBUCUMOCTH OT JKEJIaHUSl T0JIb30BaTEeNsl, COOTBETCTBOBATh WJIM HE COOTBETCTBOBAThH

ctangapTHoMy n3o0paxenuto cetu mo ['OCT 21-605-82.

Kak mo0oif 00beKT ceTH, y4acTOK HMMEET pa3Hble peXHUMbI pabOThI, HANpUMED,
OTKIIIOYEH TOJAIOUIUI» WU  «OTKIIOYEH OOpaTHBINY», CM. PHUCYHOK «Pexumbl
M300pa)KeHUsI y4acTKa» . DTH PEXKHUMBI TO3BOJIIOT CMOAEIUPOBATh MHOTOTPYOHBIE CXEMBI

TEIIOBBIX CETEH.

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

Pucynok 3.3 N300pakeHne HeCKOJbKHX COCTOSIHUI YUACTKOB, 32/1aBA€MbIX PAa3HBIMH
pexuMamMu

Y3ea

V3en — 3TO CUMBONBHBIA OOBEKT TEIIOBOM ceTH. B TemoBoit cetu y3mamu
ABIISIIOTCS BCE OOBEKTHI CETH, KpPOME MWCTOYHUKA, NOTpeOuTeNns M yd4acTkoB. B

MaTeMaTUYeCKOW MOJEIN BHYTPEHHEE TIpEACTaBICHHE OOBEKTOB (KpOME MCTOYHUKA,

10



norpedurens, mnepembluku, LTIl wu perynsaropoB) wmonenupyercs AByMs y3jami,

YCTaHOBJICHHBIMU Ha MOJAIONIEM U 00paTHOM TPyOOIpPOBOIaX.

VciioBHOE 0003HaYeHHE Y3JIOBBIX OOBEKTOB B 3aBUCHMOCTH OT pEXHMa padOThI

MPECTaBIICHBI HA pUCYHKE 3.4.

Tennosad KamMepsd

@® paszseTBneHue

»- cCMeHa OuameTpa

PucyHnok 3.4 Ycji0BHOe U300pakeHue y3J10BbIX 00bEKTOB

IIpocTbIM y3710M B MOJIENH CUMTAETCS JHO0O0H y3€l, YbM CBOMICTBA CIIEUAIBHO HE
oroBopeHsl. [IpocToit y3en CiayKUT TOIBKO JUIsl COEIMHEHUS YYaCTKOB. TaKUMU y3J1aMu JUIs
MOJEJIM SIBJIAFOTCS TEIUIOBBIE KaMeEpbl, OTBETBJIICHUS, CMEHBI JMAMETPOB, CMEHA THUIA

MIPOKJIaAKN WJIN TUIla U30JIIIUA U T. 1.
HeHTpaJIbele TECIJIOBbIC€ ITYHKTBI

Llenmpanouvii  mennosou nywkm (LTII) — »5T0 y3en AONOIHUTEIHLHOTO
peryiupoBaHus M  pacupeiesieHHs TeIuloBOoW dSHepruu. Hamumuwme Takoro y3na
NO/Ipa3yMeBaeT, 4YTO 3a HUM HAaXOAMWTCS TYNHKOBasg CE€Th, C WHAWUBUIYAIbHBIMU
notrpeburensimMu. B LTIl MoxxeT BXOIUTH TONBKO OJAMH YyYaCTOK M TOJBKO OJUH Y4acTOK
MOXET BBIXOAUTh. [lpmyeM BXOASAIMIMII y4YyacTOK HIET €O CTOPOHBI MAarucTpajd, a
BBIXOJIAIIMNA y4acTOK BEAET K KOHEUYHBIM ToTpebutensm. Buyrpennss xomupopka I[TII
3aBUCHUT OT €ro CXEMbl MPUCOEAMHEHUS K TEIIOBOM CeTH. DTO MOXKET ObITh I'PYNIOBOU
3J€BaTOp, TIPYINIOBOM HAcOC CMEILICHHS, HE3aBUCUMOE IOJKIIOUYEHUE TPYIIIbI
notpebutenet, Ooitmeppl Ha I'BC wu 1.1 Ha nanHBIf MOMEHT B pacnopsbKEHUU

nosas3oBarens 28 cxem npucoeauHenus L{TTI.

o

i

MarucTpane
3
r
r

i
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Pucynoxk 3.5 U3oopaxenue LITII

BcnomorareibHbIH y4aCTOK

Bcnomoeamenvnbiti yuacmok — ykas3bplBaeT Haudajgo TpPyOOIIPOBOJOB TOPSYETO
BOJIOCHAOXKEHUSI TIPU 4eThIpexTpyOHOU TemnoBor cetu mocie L[TII. DT1o HeOombIIOM
y4acTOK 3aKaHUYMBAETCA MPOCTBIM y3J0M, K KOTOPOMY TOJAKIIOYAETCS TPyOOIpPOBOI
ropsiuero BOJAOCHAaOXKEHHUs, Kak TMokazaHo Ha pucyHke «llogkmrouenune TpyOompoBoaa

I'BC».

EBcnomoratenbHbIA
y4acTtok ana UTN

/
UTn — "o

Pucynok 3.6 Iloakarouenue Tpyoonposoga I'BC

IHorpedurtenn

Ilompebumenvs — 5TO KOHEYHBIM OOBEKT y4YacTKa, B KOTOPBIH BXOJUT OIUH
MO/TAFOIINI ¥ BBIXOAUT OJMH OOpaTHBIN TpyOOmpoBoa TeraoBoi ceTu. [lox moTpedurenem

ITIOHMMAaeTCcs aOOHESHTCKHUI BBOJ B 3JJaHUC.

VcioBHOE 0003HAUYCHHE HOTpe6I/ITeJI$[ B 3aBHCUMOCTH OT PpCKHUMa pa60TI>I

IIpCaACTaBJICHO HAa PUCYHKC HUIKC.

. BEMK4YEH
. OTKNKYEeH

Pucynok 3.7 Ycji0BHOe U300pakeHue MOTpeduTe s

[TorpeOuTenb TEIIOBOW PHEPTUU XapaKTEpU3yeTCs PACUETHBIMHM Harpy3KamMH Ha
CHUCTEMY OTOIUICHHS, CHUCTEMY BEHTWIIIUM M CUCTEMY TOpPSYEro BOJOCHAOXKEHUS U
pacueTHBIMHU TEMIIEpaTypaMH Ha BXOJE, BBIXOJE MOTPEOUTENS, U PACUCTHON TEMIIEpaTypoil

BHYTPEHHETO BO3/1yXa.

12



B onHonuHENHHOM MpeACTaBIEHUN MOTPEOUTENH — 3TO Y3JIOBOM 3JIEMEHT, KOTOPBIH

MOJKET OBITH CBSI3aH TOJBKO C OIHHUM Y4YaCTKOM.

BuyTpeHHsisi koaupoBKa MNOTPEOUTENST CYIIECTBEHHO 3aBUCUT OT €ro CXEMBI
MPUCOCAUHEHUSI K TeruioBoM ceTh. CXeMbl MOTyT OBITH 3JIEBAaTOPHBIE, C HACOCHBIM
CMEIIEHUEM, C HE3aBUCUMBIM MPHUCOCAUHEHHEM, C OTKPBITBIM WU 3aKPBITBIM OTOOPOM
Bonbl Ha ['BC, ¢ perynstopamu TemnepaTypshl, OTOIUIEHHUs, pacxoda W T.n. Ha maHHBII

MOMEHT B pacloOpsKEHUH MoJib3oBaTeld 31 cxema NpucoeIMHeHus: OTpeOuTeNeH.

Ecomu B 3JaHUU HECKOJIBKO Y3JI0OB BBOJid, TO 00BEKTOM «HOTp€6I/ITCJ'H))> MOXHO
OIINCAaTh K&)KI[BIfI BBOZ. B Toxe BpEMA KaK OJUH HOTp€6I/ITeIIB MOXXHO OIIMCaThb IICJ'II:Iﬁ

KBapTaJ WX 3aBOJ, 3aJaB JUIsl TAKOTO MOTpeOuTeNsi 0000IIEHHBIE TETIOBbIC HArPY3KHU.

O0001IeHHBII TOTPEOUTEIb

Obobwennvii  nompebumenb — CHMBOJIBHBIH  OOBEKT  TEIUIOBOW  CETH,
XapaKTePU3YIOUIUICSA  TMOTPEOJIIEMBIM — PacXoJOM CETeBOM BOJBI WM  3aJaHHBIM
CONPOTHBIICHHEM. TakuM TMOTPeOUTEIeM MOXHO MOJCIUPOBAaTh, HANPUMEpP, OOIIYIO

Harpy3Ky KBapTaia.

VcioBHOE 0003HAUCHHUE 0606H.I€HHOFO HOTpe6I/ITeH}I B 3aBUCHMOCTHU OT PCKHUMA

paboTHI MPEACTABICHO HA PUCYHKE HUXKE.

BKNHO4eH
OTKNHO4YeH

Pucynok 3.8 N300paxeHue 00001IEHHOr0 MOTPeONTE/IS

Takoii 0O0BEKT yJAOOHO WCIOJb30BaTh, KOTJa BO3HHUKAET HEOOXOIUMOCTh
paccuuTaTh THAPABIMKY CceTH 0e3 WMHGOpMAIMH O TEIJIOBBIX HArpy3kax M KOHKPETHBIX
cXemMax TPHUCOCIMHECHHS TMOTpeOuTeneld K TeruioBold cetu. Hampumep, mnpm pacuere
MarucTpaibHBIX CeTe MHPOPMAIMHM O KBAPTAIBHBIX CETSIX MOXKET HE OBITh, a JI OIECHKH
MOTEpPh HAIoOpa B MArMCTPasAX JOCTAaTOYHO 33JaTh OOOOINEHHBIC pacXoJbl B TOUYKaX

MIPUCOEIMHEHUS KBAapPTAJIOB K MaruCTpajabHOU CETH.

B opHomuueiiHoM wu300paxeHun He TpeOyercs TMOAKIYaTh 000OIIEHHBIN
NoTpeOUTENb HAa OTAEIHLHOM OTBOJSIIEM YJacTKe, KaK B CIydae MpocToro norpedurens. To
€CThb B 3TOT y3ell MOXET BXOAWTH /WM BBIXOAWUTH JII00OO€ KOJIWYECTBO YYACTKOB. DTO

IIO3BOJIACT 6BICTpO u y,Z[O6HO, C MMHUMAaJIbHBIM KOJINYCCTBOM HCXOJHBIX JaHHBIX.
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MCTOMHKEK 060G IWEeHHbI2 NOTPeSUTEN!

Pucynok 3.9 BapuaHTbl BK/II0OYeHHe 00001IEHHBIX IOTPeOuTE e
3aaBHIKKa

3aoeusicka — 3TO CUMBOJIBHBIM OOBEKT TEIIOBOW CETH, SBJISIOLINICS OTCEKAIOIIUM
YCTPOHCTBOM. 3a/IBHJKKa KpOME JBYX PEXHUMOB paboThl (OTKPBITA, 3aKphITa), MOXKET
HaXOJUTHCS B MPOMEKYTOUYHOM COCTOSTHUH, KOTOPOE OMPEIEISIETCS] CTENEHbIO €€ 3aKPhITHSL.

[TpomexxyTouHOE COCTOSIHUE 3aBUKKH JIOJHKHO OMPEENSATCS NP €€ pekrume pabOThI.

| <| OTKPbBITA

N 3aKpbITa

Pucynok 3.10 Y cji0BHOe U300pakeHune 3aABUKKH

VYcnoBHoe 0003HaUEHHE 3aMOPHO-PETYIUPYIOIIETO YCTPOICTBA B 3aBUCUMOCTU OT

pexxuma paboThI:

3aBIKKAa B OJHOJIMHEMHOM M300pa)K€HUM TMPEACTABISETCS OAHUM Y3JIOM, HO BO
BHYTPEHHEM NPEJICTABJICHUH B 3aBUCHUMOCTH OT 3aJIaHHBIX MapaMEeTPOB B CEMAHTHYECKOMN
0a3e JaHHBIX, MOXET OBITh YyCTaHOBIEHa Ha o0oux TpybompoBogax puc 3.10.

«O,Z[HOJ'II/IHGI\/'IHOG U BHYTPCHHC IIPCACTABJICHUC 3a/IBHIKKI) .

4 >

b—
2

Pucynok 3.11 OnHo1MHeiiHOe U BHYTPEHHE NPeICTABJICHHE 321BUKKH

IlepeMbIuka

Ilepembiuka — 3TO CUMBOJIBHBIN OOBEKT TEIIOBOW CETH, MOJICIUPYIOLINI y4acTOK

MEX/Ty TIOJIAIOIUM U OOPAaTHBIM TPYOOIIPOBOIAMHU.
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VYcnoBHoe 0003Hau€HHWE TEPEMBIUKM B 3aBUCUMOCTH OT pEKUMa pabOThI

MIPE/ICTABIIEHO HA PUCYHKE HIXKE.

OTKDEITA

3dKpbeITAa

Pucynok 3.12 Yc/10BHOE IIpeCTaBJIeHUE NIePeMbIYKH

[Tepempiuka MO3BOJSAET CMOAECIUPOBATH YYaCTOK, COCAUHSIOIIAN TOJANOIUAN U

oOpaTHbIi TpyOONpoBOJBl. B 3TOT y3en MOXeT BXOAWTH W/WUIU BBIXOAUTH JH0O0OE

— =%

Pucynok 3.13 Ilepembruka

KOJIMYCCTBO YHYAaCTKOB.

Tak kak nepemMblyka B OJHOJIMHEWMHOM M300paK€HUH MPEACTABICHA y3JI0M, TO IS
MOJICJIMPOBAHUSL COEMHEHUS MEXIy TMOJAIoUUM TpPyOONpPOBOJAOM OJIHOTO Y4yacTKa |
oOpaTHbIM  TpyOONpPOBOJOM JPYroro ydacTka OIHOTO  DJIEMEHTa  «IepPeMbIYKa»

HegocTaTouHo. [ToHamo0saTCs ele 1Ba yd4acTKa: OJIMH TOJIBKO MOJAIONINN, IPYTOi - TOJBKO

oOpaTHBIi.

Pucynok 3.14 CoeinHeHre MexkAy NOJAKIIMM TPYOONIPOBOIOM OJHOI0 Y4aCcTKa H
00paTHBIM TPYOONPOBOOM JAPYrOro y4yacTKa

HacocHast cranuusa

Hacocnaa cmanyus — cUMBOJBHBIN OOBEKT TEIUIOBOW CETH, XapaKTEPHU3YIOLIHICS

3aJJaHHBIM HAIIOPOM WJIM HAlOPHO-PACXOAHOM XapaKTEPUCTUKON YCTaHOBJIEHHOIO Hacoca.

15



Hacocnast ctaniust B OTHOJIMHEWHOM M300pa)KEHUU MPEACTABIISICTCS OJTHUM Y3JIOM.
B 3aBucumocTH OT TaOJWYHBIX IMAPAMETPOB ATOTO y3j1a HACOC MOXET OBITh YCTAaHOBIICH HA
MOJAIOIEM WM 00paTHOM TpyOONpoBoOjE, MO0 HA 000UX TPyOONPOBOIAX OJHOBPEMEHHO.
Jlis  3amaHus HamnpaBJICHUsS JCHCTBUS HAacoca B OTOT y3€d TOJBKO OJWH YyYacTOK

00s13aTEIBHO AOJDKCH BXOAUTH U TOJBKO OJJMH YHYaCTOK JOJIPKCH BBIXOAUTD.

O

et e e et

Pucynok 3.15HacocHasi ctanuus

Hacoc MoxHO MoaenupoBath AByMs criocobamu: Tubo Kak ujcanbHOE YCTPONCTBO,
KOTOpPO€ H3MEHSeT JaBJCHUE B TPYyOONpPOBOAEC HA 3a/JlaHHYI0 BEJIMYMHY, JHOO Kak
YCTPOUCTBO, paboTaroliee C y4YeTOM pealbHOW HAMOPHO-PACXOJHON XapaKTepUCTUKHU

KOHKPCTHOI'O Hacoca.

B nepBom citydae mpocTo 3agaeTcsl 3HaU€HHE Halopa Hacoca Ha MOAAIOIIEeM W/UTU
oOparHoM TpyOoIpoBojie. Ecnu 3HaueHne Hamopa Ha OAHOM U3 TPYyOOINpPOBOJOB PaBHO
HYJIO, TO Hacoc Ha AJToM TpybompoBoae otTcyTcTByer. Ecau 3HaueHue Hamopa

OTPpHULATCIIbHO, TO 3TO O3HA4YacT, YTO HACOC pa60TaeT HaBCTpCUy BXOIAIOICMY B HCIO

YYacTKy.
H=10m H=—10n
H=-10n H=10n
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Pucynok 3.16 [Ibe3omeTpudeckue rpagpuku

Ha pucynke 3.16 BuAHO, Kak pa3IUYHbIC HANpPaBICHHS yYaCTKOB, BXOISIIIUX U
BBIXOJAIIUX U3 HACOCa B COYETAHMM C Pa3HBIMU 3HAKAMH HAIIOpa, BIMAIOT HA PE3yJIbTAT

pacueTa, 0TOOpaXEHHBIM Ha MbE30METPUUECKUX Irpadukax.
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Korpa 3amaercss TOJIbKO 3HAUYCHUE Haropa Ha HAaCOoCC, OHO OCTACTCA HCU3MCHHLIM

HC 3aBUCHMO OT IMPOXOJAIICTO 9€PE3 HACOC pacxoja.

Ecnu monenupoBats paboTy Hacoca ¢ yuetoM ero QH XxapakTepuCTHKH, TO ClAEAyeT

3aJ1aTh PACXO/Ibl M HANIOPHI HA TpaHuLax paboyeil 30HbI Hacoca.

Hma= —

Hmin \\

Gmin Ghax

Pucynok 3.17 HamopHo-pacxoaHasi XapaKTepuCTHKA HACOCA

[To 3amaHHBIM JBYM TOYKaM OMpeAeNseTcss mapaboja ¢ MaKCUMyMOM Ha OCH
TaBJIEHUN, MO KOTOPOW pacyueT W OyJIeT OmpeaeisiTh Hamop Hacoca B 3aBHCHUMOCTH OT
pacxona. CneayeT OTMETUTh, YTO XapaKTEPUCTHKA, 3ajJaBaemMas TaKMM 00pa3oM, MOXKET
OTIIMYAThCS OT pealbHOM XapaKTepUCTHKU Hacoca, HO B mpefenax paboueid obiactu obe
XapaKTepUCTUKHU TMPAKTHUECKU coBmajaarT. [[s omnucaHus HECKOJIbKHX MapajuielbHO
paboTaronmMx HAcOCOB JIOCTAaTOYHO 3aJaTh WX KOJMYECTBO, U PE3YJbTUPYIOIIAs

XapaKTCPpUCTHUKA 6yz[eT OIIpCACIICHA IIPHU paCUCTC aBTOMATUYCCKH.

Tak kak Hamopsl Ha TpaHUIax paboueit o01acTu Hacoca OepyTcs U3 CIPaBOYHUKA U
BCEr/la TOJIOKUTEIbHBI, TO HANpaBJICHHE JCUCTBHUS TAaKOro Hacoca OyJeT ONpenessiThCs

TOJIBKO HAITPpaBJICHUEM BXOIAMICTO B Y3CJI YUAaCTKa.

JApoccenupyrommue ycTpoucTaa

Hpoccenupyronue ycTpoicTBA B OJHOJIMHEWHOM MPEICTABICHUM SIBIISIOTCS
y3JaMHi, HO BO BHYTPEHHEH KOAMPOBKE — 3TO JIOMOJHUTENIbHBIE YUYAaCTKU C MOCTOSHHBIM
WIN TIEPEMEHHBIM COMpPOTUBIEHHWEM. B apoccenupyromuil y3en o00sS3aTelbHO JOKEH

BXOOUTDH TOJIBKO OOWH YYAaCTOK, M TOJbKO OIWH YYAaCTOK M3 y3Jia DJOJIDKCH BBIXOIUTD.
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Pucynok 3.18 /[pocceinpyroniue ycTpoicTBa

Apocceabnasi maiidoa

poccenvras watiba — 370 CUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTepHU3yeMbli

(bUKCUpPOBAaHHBIM CONPOTUBIICHUEM, 3aBUCALIUM OT AMaMeTpa maiosl. JlpoccenbHas maiiba

MMEET JiBa pekUMa paboThl: BbIUMCIsEMas U yCTaHaBiMBaeMas. YCTaHaBiIMBaeMas Iaiida

— 3TO HEpEryJIHpyeMOe CONMPOTHUBJICHHE, TO BEIMUYMHA TACUMOr0 11aif00il Harmopa 3aBUCUT

OT KBaJpaTa, IpOXOAIIero uepes maidy pacxoza.

Pucynok 3.19 Ycj10BHOe npeacTaBIeHHe MA0bI

Ha pucynke BHIHO, Kak MEHSIOTCA TMOTEpH Ha IIaiibe, yCTaHOBIEHHOM

MoJIato1eM TpyOoIpoBoie, P YBETUUCHUH Pacxo/a yepe3 Hee B JBa pasa.

[s{a]
a0

30
20
10

Pucynok 3.20 XapakTeprCTUKU APOCCENbHBIX Iai0

G=6_25
o

Belycnaeman wanba

YeTaHaBnueaemMan Wwanba

I
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PerJIHTDp JaBJICHHUA

Pecynamop Oaenenus - ycTpOHCTBO € INEPEMEHHBIM COINPOTHUBIEHHEM, KOTOPOE
MO3BOJISIET MOJJIEPKMBATh 3aJaHHOE JIaBJIEHUE B TPyOONpOBOJE B ONPEIEICHHOM
Mana3oHe M3MEHEHHsS pacxoja. PerynsTop AaBieHUS MOXET YCTaHABIMBAThCA Kak Ha

MOJAOIIEM, TaK U Ha 0OpaTHOM TPyOOIPOBOJE.

z=12.5 G=25_0
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40 40
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Pucynok 3.21 Peryasrop naBjenus

Ha pucynke 3.21 moka3zaHo, 4TO TpU YBEJIWYEHUH B JBa pas3a pacxoja uepes
PETYJISTOP, YCTAHOBIIEHHBIM B 00paTHOM TPYyOOIPOBOJIE, AABJICHHUE B PErYJIUPYEMOM Y3Iie

OCTAacTCsA IOCTOAHHBIM.

Bennuuna COIIPOTHUBIJICHUA PCTYJIATOpPAa MOXCT HU3MCHATHCA B IIpPCACiIax OT
OCCKOHEUHOCTH A0 COIIPOTHUBJICHUA IIOJIHOCTBIO OTKPBITOI'O PCryjiATOpa. Ecan YyCJII0BUA
pa60TI>I CCTHU 3aCTaBJIAIOT PCTYJIATOP IIOJIHOCTBIO OTKPBITHCA, TO OH HAYUMHACT pa6OTaTB KakK

HEPETYJIUPYEMBII IpOCCETUPYIOLIUH y3ell.

PeryasiTop pacmoJjiaraeMoro Hamopa

Pezynamop pacnonacaemozco nanopa — 3T0 CUMBOJIBHBIA OOBEKT TEIJIOBOH CETH,

TTO//ICPKUBAFOIITUH 3a/JaHHBIN pacrojlaraeMbIi HaIrmop mocie ceosl.

PaGora perymstopa pacrosiaraeMoro Hamopa aHajloTU4Ha paboTe peryistopa
JaBJIEHUSA, TOJbKO B 3TOM CIIy4yae PEryJjsiTop cTapaercs Jep:KaThb MOCTOSHHOW 3a/laHHYIO

BCIIMYKUHY pacIiojiaracMoro Haropa.

E perynAaTop pacnonaraeMmoro Hanopa Ha nogatowem TpyGonposoge

E perynaTop pacnonaraemoro Hanopa Ha obpatHom Tpybonpoeoge
PucyHok 3.22 Y c/10BHOE IIpPeCTaB/JIeHUe PeryasiToOpoB HAIopa
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PeryasTop pacxoaa

Pecynamop pacxooa — 3170 cuMBONBbHBINA O0BEKT TEIJIIOBOM CETH, MOJACPKUBAIOLIUI

3aIaHHBIM ITOJIB30BATCIICM paCXOd TCIINIOHOCUTCIIA.

Perynsitop MOXHO ycTaHaBIMBaTh KakK Ha TOJAIOMIEM, TaK M Ha OOpaTHOM
TpyOompoBozne. K pabore perymstopa pacxoga MOXHO OTHECTH BCE CKa3aHHOE IIPO

PEryJIATOPHI JaBICHHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynatop pacxoaa Ha obpaTHom TpyGonpoBoae

PucyHnok 3.23 Y cJIOBHOe NpeACTaABJIEHHE PEryJIsiTOPOB pacxoaa

B cymectByromux 6a3zax manHbix «ZULUy» mnpemycmaTpuBarOTCs CTaHIAapTHHIC

XapaKTECPUCTUKU 110 IPUBCACHHBIM BBIIIC TUIIAM 0O0BEKTOB CUCTEMBI TEIJIOCHAOKEHHS.

CoctaB uHpoOpMalMK MO KaXAOMY THUITY OOBEKTOB HOCHT KakK HH(OpPMATHUBHBIM
XapakTep (HampuMmep: Ul UCTOYHUKOB - HAUMEHOBAHME MPEANpPUSATHs, HaUMEHOBaHHE
UCTOYHHUKA, JJIsl TOTpeduTene - aapec ys3ia BBOJA, HAMMEHOBAaHUE y3ja BBOJA U T.J.), TaK
1 HEOOXOAUMBIN 17151 (PYHKIIMOHUPOBAHUS PAaCUETHON MOJAEIM (HallpuMep: Uil HCTOUHUKOB
- reoJie3n4eckasl OTMETKa, pacueTHasi TemrepaTypa B MOAAI0EeM TpyOOIpoBoJIe, pacueTHas
Temneparypa XonoaHoil Bonel). IlomHoTa 3amosnHeHust 0a3bl JAaHHBIX IO IMapaMmeTpam
3aBUCUT OT HAJIUYUS UCXOJHBIX JAHHBIX, IPEJOCTABICHHBIX 3aKa3UMKOM U ONPOLIEHHBIMU

CY6’B€KTaMI/I CHCTEMBI TCINIOCHAOKEHHS HACEJICHHOIO ITYHKTA.

HpI/I JKCJIaHUU II0JIb30BATCIIA, B CYHICCTBYIOIINC 0a3nl JaHHBIX II0 00BEKTaM CETHU

MOKHO ,Z[06aBI/ITI> JOINIOJIHUTCIIbHBIC ITOJIA.

3.3 IlacmopTu3auus U ONMCAHUE PACYETHBIX €JIMHHUIl TEPPUTOPHUAIBLHOIO JeJIeHHs,
BKJIIOYAS A IMUHUCTPATUBHOE

DONEeKTpOHHAs MOJENb IO3BOJISIET HArjsAJHO HAa TOIOOCHOBE CEJIbCKOIO IOCEJICHUS
pasrpaHU4YuTh U IACIOPTU3UPOBATH EAUHUIBI TEPPUTOPUAIBHOIO JAciIeHUs. Takumu
IPaHULIAMU TEPPUTOPUAIIBHOIO JEICHUS MOTYT SBJISATHCSA:

® KaJacTPOBBIEC KBApTaJbl,
® TEIUIOCETEBBIC PAiOHBI;
® [UIAHWPOBOYHBIEC PAOHBI;

® AJIMHMHHUCTPATUBHBIC PANOHBI.
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3.4 FI/lIlpaBJII/I‘IECKI/Iﬁ PacCud€T TEIJIOBLIX cereid J11000ii cTeneHn 3aKO0JbIIOBAHHOCTH,
B TOM 4YHCJ]IE FI/II[paBJII/I‘leCKI/Iﬁ pacueTr I1pu COBMECTHOM paﬁoTe HECKOJIbKHX
HCTOYHHKOB TEIJIOBOM JHEPIrum Ha €IMHYI0 TCIJIOBYIO CE€TH

TeroruapaBinuueckuii pacuer HporpaMMHO-pacueTHoro kommiekca ZuluThermo
BKJIIOYAET B ce0s MOJIHBIA HA0Op (PYHKUMOHAIBHBIX KOMIOHEHTOB M COOTBETCTBYIOIINE UM
MH(OPMALIMOHHBIE CTPYKTYphI 0a3bl JaHHBIX, HEOOXOJUMBIX I THAPABINYECKOTO pacueTa
Y MOJIEJIMPOBAHNUS TEIJIOBBIX CETEH.

Pa3mepHOCTh paccuMThIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbIIOBAHHOCTH, a
TaK)K€ KOJIMYECTBO TEIJIOUCTOYHUKOB, pa0OTAIOIIMUX Ha OOIIYIO CETh - HE OTPaHUYEHBI.

[locne co3manust pacyeTHOM MaTeMaTHYECKOM Mojenu ceTd U (GOpMUPOBaHUS
MacMOPTU3ALNU KaXJI0OT0 00BEKTA CETH, B MOIYUYHUBIIEHCS JIEKTPOHHON MOJIETH NTOCENEHUs
MOTYT BBIMOJTHATHCS PA3IMYHBIE TEIJIOTUAPABINYECKUE PACUETHI.

Pacuer cucrem TemnocHaOXeHUS MOMKET MPOU3BOJUTHCA C YYETOM YTEYeK U3
TEIJIOBOM CETHU M CHUCTEM TEIUIONOTPEOIeHMs, a TaKKe TEIJIOBBIX MOTEPh B TPYOONpPOBOAAX
TEIUIOBOM ceTH. PacyeT TemaoBbIX MOTEph BeAeTcs JAU00 MO0 HOPMATUBHBIM MOTEPSIM, JTUOO
10 (PaKTUYECKOMY COCTOSHUIO U3O0JISLIUU.

Pe3ynbraTel pacueToB MoOryT ObITh 3KcnopTupoBansl B MS Excel, HarmsgHo
IPECTaBIEHbl C MOMOIIbIO TEMATUYECKOM PACKPACKU U IbE30METPUYECKUX TI'paUKOB.
Kaprorpaguueckuii marepran U cxema TEMJIOBBIX CeTell MOXKET ObITh OopMIIEHA B BUJE

JOKYMCHTA C UCIIOJIb30BAHUCM MAKCTA IICYATU

B mnacrosmee Bpems B coctaB pacuetoB IIPK Zulu Thermo Bxomutr 6 Tumos

TUAPABINYCCKOI'O pacucTa:

® HaJaJ0YHbIN pacyerT;

® TIOBEPOYHBIN pacyeT;

® KOHCTPYKTOPCKUU pacuer;

® pacder TeMIlepaTypHOro rpaduka;
® pacyeT HaJeKHOCTH;

® pacyeT HOPMATUBHBIX MOTEPH TEILJIa YEPE3 UOIISIIHIO.
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3.5 MogeaupoBaHue BceX BHI0B IepPEeKJIIOYEHUIl, 0CYyLIECTBJsIEMbIX B TeIJIOBBIX
ceTsiX, B TOM 4YHCJIe MEPeKJIYeHHUH TeIUVIOBBIX HArpy30K MesKAy HCTOYHHUKAMH
TEIJIOBOH JHEPIruu

[Iporpammuoe  obecnieuenue  [IPK  ZuluThermo  mo3Bossier  MPOBOJAUTH
MOJIETUPOBAHUE BCEX BHUJAOB MEPEKIIOYEHUN B «ruapaBiandeckol monenw» cetu. CyTb
3aKJIIOYaeTCd B aBTOMATUYECKOM OTCJIECKMBAHUM NPOrPaMMON COCTOSIHMSI 3allOpHO-
peryiupyoneil apMaTypbl U HAacCOCHBIX arperaToB B 0a3ze JaHHBIX ONUCAHUS TEIIOBOU
cetu. Jlroboe mepeKIoYeHne Ha CXeMe TEeIJIOBOM CEeTH BJIEYET 3a COOOW aBTOMAaTU4YECKOe
BBINIOJIHEHUE TUAPABIMYECKOTO pacueTra, W, TaKuM 00pa3oM, B JIF0OOH MOMEHT BpPEMEHU
MOJIb30BaTeNlb BUAUT TOT THAPABIMYECKHH pPEXKUM, KOTOPBIM COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCEM COBOKYITHOCTH 3allOPHO-PETYIMPYIOLIEH apMaTypbl 1 HACOCHBIX arperatoB
Ha CXeMe TEIJIOBOM CETH.

[lepexntoueHust MOTyT OBITh KaK OJUHOYHBIMHU, TaK M TPYNIOBBIMH, JUISL JIOOOM
BBIOpAHHOM (ITOMEUYEHHOM) COBOKYITHOCTH MEPEKITI0YAEMBbIX 3JIEMEHTOB.

JUiss HacOoCHBIX arperaroB M HX TPYNI B MOJEIH JIOCTYIHBI HECKOJIHKO BHJIOB
MEPEKIFOUEHUM:

® BKJIIOYEHHE/BBIKIIIOUCHUE;
® IpOCCEINPOBAHUE;
® K3MEHEHME YacTOThI BpalleHUs IPUBOJA.

3aIBIKKU THIIA «IPOCCEINBY, TOMUMO JIBYX KPalHUX COCTOSIHUM (OTKPBITA/3aKpbhITA),
MOTYT UMETh MPOMEKYTOYHOE COCTOSHUE «IIPHKaTay, OMpeesieMoe B MO0 B MPOIEHTAaX
OTKpBITHS KJamaHa, Ju00 B uucie oOOpOTOB IITOKa. lIpu 3TOM COCTOSHUU 3aJBHKKA
MOJEJIUPYETCS CBOUM THUIPABINYECKUM COMPOTUBIICHHEM, PACCUMTAHHBIM IO MACIIOPTHOM
XapaKTEPUCTUKE KilaraHa.

[Ipu n1r060M TEpeKITIOYEeHNN HACOCHBIX arperaroB B HACOCHOW CTaHIMU WM Ha
UCTOYHUKE  aBTOMATHYECKH  IEPECUUTHIBAETCA  CyMMapHas  PacXOJHO-HAIOpHas
XapaKTEpUCTUKA BCEH COBOKYMHOCTH PabOTAIOIIUX HACOCOB.

JInst perynsaTopoB AaBJCHUS W pacxoja MNEPEeKIIOYEHUEM SIBISETCA W3MEHEHUE
yYCTaBKH.

Jliist moTpebuTenei nmepexIroueHNeM sSBISETCS JII000e U3 CIEeTYIONINX JeHCTBUI:

®  BKJIIOYEHHE/OTKIIOYCHHE OJHOTO MM HECKOJIBKUX BUJOB TEIUIOBOM HArpy3KH;

L4 OrpaHNM4YCHUC OJHOTO NI HCCKOJIBKHUX BUI0OB TCILIOBOM HarpysKu,
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®  U3MCHCHHE TEMIIEpaTypHOTO rpaduka WIH  YISNHbHBIX  PAacXOJ0OB
TEIJIOHOCUTEJIS 110 BUJIaM TEIJIOBOM Harpy3KHu.

[IpenycmoTpena reHepainus CHelMaibHbIX OTYETOB 00 OTKIIFOUEHHBIX/BKIIOYEHHBIX
a0OHEHTaX M y4YacTKax TEIUIOBOM CETHU, COCTOSHHE KOTOPBIX HM3MEHHUJIOCh B PE3yJIbTaTe
MOCJICTHETO TPOU3BEICHHOTO SAMHUYHOTO VUIM TPYIIIOBOTO TEPEKIIIOUEHUS. DTH OTUYETHI
MOTYT cojepxkaTh JI0Oyr0 uHpopManuio 00 3TUX OOBEKTaX, COJEpXKallyrocs B 0ase
JTAHHBIX.

Pexxum ruipaBIuveckoro MoAeTMPOBAHUS TTO3BOJISICT ONEPATUBHO MOJyYaTh OTBETHI
Ha BOIpOChl Tuna «Yto Oyaet, ecnu...?» DTO AaeT BO3MOKHOCTh M30€XKaTh OIIMOOYHBIX
JCUCTBUH TIPU PETYIMPOBAHUH PEKUMA U TICPEKITIOUCHUAX HA pEaTbHON TEIIIOBOW CETH.

[ToacucremMa THApPABIWYECKUX PACUYETOB MO3BOJISIET MOJIEIUPOBATH MPOU3BOJIHHBIC
PSKMMBI, B TOM YHCJIC aBapUHHBIC M MEPCIEKTUBHBIC. [ MIpaBiIMYecKoe MOICIUPOBAHHE
MpeArnojiaraeT BHECEHHE B MOJENIb KAaKWX-TO HM3MEHEHHUM C IIEIbI0 BOCIPOU3BEIICHUS
PSKMMHBIX TTOCJICJICTBUNA JITHX W3MEHCHHMH, KOTOPBIC HCKa)XaroT peajbHbIe JaHHBIC,
OIMMCHIBAIOIINE IKCIUTYaTUPYEMYIO TEIIOBYIO CETh B €€ TEKYIIEM COCTOSHUU.

[ToacucreMa ruapaBiIMYEeCKUX Pacue€TOB COACPIKUT CIEHHUATBHBIM MHCTPYMEHTApUH,
MO3BOJIIOIIMMA JIJIS1 1IeJie MOJENIUPOBaHUS CO37aBaTh U aJMUHUCTPUPOBATH CIEIUATbHbBIE
«MOJIeNIbHBIE» 0a3bl — HA0OPHI JAHHBIX, KIOHUPYEMbIX U3 OCHOBHOW (KOHTPOJILHOM) 0a3bl
JAHHBIX OTMHMCAHMSI TEIUIOBOM CETH, Ha KOTOPBIX MpPeycMaTpUBAETCs MPOU3BEICHUE TIOOBIX
MaHUNYJSAUUN 0e3 prucKa UCKa3UTh WIHM MOBPEAUTh KOHTPOJIbHYIO 0a3y. JlaHHBIN MexaHu3M
TaKkke 00ecreynBaeT BO3MOXKHOCTh OCYIIECTBICHUS CPAaBHUTEIHLHOTO aHAIM3a Pa3IMYHBIX
PEXUMOB palbOTHI TEIJIOBOW CETH, peaJTu30BaHHBIX B MOJEIBHBIX 0azax, Mexmay coboil. B
YACTHOCTH, HAIVISIIHBIM AHAIUTHYECKUM HWHCTPYMEHTOM SIBIISIETCS CPaBHUTEIIHHBIN
MbE30METPUUECKH TpaduK, HA KOTOPOM TPHUBOIATCS HW3MEHEHUS TUIPABINYECKOTO

PCKUMaA, ITPOU30IICAITNEC B PC3YJIbTATC TCX UJIM NHBIX MaHHHYHHHHﬁ.

Pa3paboTka cxeMbl TemsioCHaOXKEHUSI B COCTaBe OJEKTPOHHON MOJIENH CXEMBbI
TEIJIOCHA0KEeHHsI T.ApXaHreiabCKa COJCPKUT B TOM UHKCIE OTIEIbHBIA CIOW, B KOTOPOM
peann30BaHbl BEPOSATHBIC CIIEHAPUHM Pa3BUTHUS aBapUi B CHUCTEMax TEIJIOCHAOKEHHS C
MOJICTUPOBAHUEM THJIPABIUYECKUX PEKUMOB Pa0OTHl TaKMX CHUCTEM, B TOM YHCIE TpU
OTKa3e »JIJIEMEHTOB TEIUIOBBIX CETe W TPU aBApUHHBIX pPEXKUMax pabOThl CHCTEM

TCHJIOCHa6)KeHI/I$[, CBA3AaHHBIX C IMMPCKPAIICHHUEM ITOAa4YN TCILUIOBOM OHCPIUH.
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3.6 Pacuer 0ajaHCOB TeNJIOBOIi JHEPrUM MO UCTOYHHUKAM TeIJIOBOH JHEPruu W IO
TEePPUTOPHATBHOMY NPU3HAKY

B pesynbrare pacueroB OanaHCOB TEIUIOBOM HHEPrUM IO HCTOYHHUKAM U MO
TeppUTOpUATLHOMY Tpu3HaKy, BbimoyHsIeMbIXx B [IPK ZuluThermo, ycranaBmuBaercs
MOTPEOHOCTh B TEIUIOBOW SHEPTUM CYHISCTBYIOIIMX U TEPCHEKTUBHBIX IMOTpPEOUTENCH B
KaKIOM CyOBEKTE OKpyra, ¢ LIEJbI0 YCTAHOBJIEHUS JIOJIM MOJIE3HOTO OTIIYCKa TEIIOBOM

SHEPTHUH B CETh U 3HAYCHHUU MOTEPh SHEPTHH.
Pe3ynbTaThl BHIIOJHEHHBIX Pacu€TOB MOKHO 3KcnopTupoBath B MS Excel.

3.7 Pacyer mnoTepp TeNJOBOH JHEPruM 4Yepe3 M3OISAUUI0 M € YTeYKaAMH
TEeNJIOHOCUTeJIs

[lenbro maHHOTO pacuera SIBISIETCS OMPEICIICHUE HOPMATHUBHBIX TEIUIOBBIX MOTEPh
yepe3 M30JLUI0 TpyOOnpoBoAOB. TerioBble MOTEPU OMPEICNAIOTCS CYMMapHO 3a TOA ¢
paszouBKoO# Mo MecsaM. [IpocMOTpeTh pe3yabTaThl pacyeTa MOKHO KaK CyMMapHO IO BCel
TEIUIOBOM CETH, TaK W MO KaXJAOMY OTIEJIbHO B3STOMY HMCTOYHUKY TEIUIOBOM SHEPrUU U
KaXa0My IeHTpajibHOMYy TeruioBomy nyHKTY (L[TII). Pacuer mokeT OBbITh BBINOJHEH C
y4eTOM MOIPaBOYHBIX KOA((UIIMEHTOB HA HOPMBI TEILJIOBBIX MOTEPb.

[IpocmoTpeTs pe3ynbTaThl pacueTa MOKHO Kak CyMMapHO IO BCEW TEIUIOBOW CETH,
TaK M 1O KaXJOMY OTACJIbHO B3SITOMY HWCTOYHUKY TEIUIOBOM HHEPIUM M KaXIOMY
neHTpaipHoMy TeruioBoMy nyHKTy (LITII), a Takke 1o pasiaudHbIM BiaJeIblaM
(6amaHcoaepIkaTensaM) y4acTKOB TETJIOBOM CETH.

B03M0XHO KONHMpPOBaHKWE MCXOIHBIX AHHBIX OT onHOro ucrounuka wiu LTI cpasy
BceM oOBbekTaMm, oTaenbHO uctounmkaM, LTIl mo xouTypy otorutenus wim ['BC. Taxke
PE3YJIBTATHI BBHITIOJHEHHBIX PACYETOB MOXKHO TTOCMOTpPETh AKcnopTupoBath B MS Excel. Ha
pucyHke 3.24 npuBeieHbl pe3yIbTaThl pacueTa NOTEPh TEIVIOBOM SHEPTUN Yepe3 U30ISALHUIO

" C YTCUKaMH TCIINIOHOCHUTCIIA.

24



Pacyer HOPMaTHEHDBIX TENNOBLIX NOTEPE n
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
YCCKUE SAMON0BKU 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 O 744 78 00 1026 542 50 %67 415 186.2 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 17.3 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 00 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 02 00 823 470 00 772 el 1829 15.0 186.4 g8 310.4 15.8
no 03 00 €00 00D 00 OO 0.0 0.0 00 0.0 0.0 00 0.0
Dexape 0 744 50 00 951 516 00 305 ze 187.3 178 1922 99 3208 16.3
no 50 00 €00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 0.0
Wroro: 2935 e 22327 166.9 2764 69.7 a7ree 2007

Pucynok 3.24 Pe3ysabTaThl pacuera norepb TEIJI0BOM JHEPrud Yyepe3 U300 U ¢
yTE€4YKaMM TeIJIOHOCUTEJIs

3.8 Pacuer moka3arejieii HAAEKHOCTH TEIIOCHAOKEeHUSA

[lenapro pacuera SIBISCTCS OLIEHKA CIIOCOOHOCTH JCHCTBYIOIIMX W MPOCKTHPYEMBIX
TEIUIOBBIX CETEH HaJCKHO O0OecreYrMBaTh B TEUCHUE 3aJIAaHHOTO BpPEMEHU TpeOyeMble
PSKHMMBI, MMapaMeTPbl M KadyeCTBO TEIUIOCHAOKEHUS Ka)JO0ro IOTPEOMTENs, a Takke
000CHOBaHHME HEOOXOAMMOCTH M TPOBEepKH S(H(PEKTUBHOCTH pPEaTU3alUA MEPOIPUITHA,
MOBBIMIAIONINX HAJICHKHOCTh TEIJIOCHA0KEHHS IIOTPEOUTENICH TEIJIOBOM SHEPTHUH.

OreHKa HAJCKHOCTH TETUIOBBIX CETEH OCYIIECTBIISETCS IO pe3yJibTaTaM CpaBHEHHUS
pacyeTHBIX 3HAYCHHM TOKaszaTelied HaJIe)KHOCTH C HOPMHPOBAHHBIMH 3HAUCHHUSMH STHX
MOKa3aTeJIell B COOTBETCTBUH ¢ nonokeHusiMu 11. 6.28 CHull 41-02-2003.

O6ocHOBaHME  HEOOXOJAMMOCTH  peaM3allid  MEPOINPUSTUN,  MOBBIMIAIOIINX
HAJIC)KHOCTh TEIUIOCHA0KEHUST TOTpeOuTeNel TEIUIOBOW JHEPTrUH, OCYIIECTBISETCS II0
pe3yiabTaTaM KaueCTBEHHOI'O aHaIn3a MOJyYCHHBIX YUCICHHBIX 3HAUCHUM.

ITpoBepka 3(pPEeKTUBHOCTH pean3aIliid MEPOIPHUITHH, IMOBBIMIAIOIINX HAJIC)KHOCTh
TEIJIOCHAOKEHHsI ~ MOTpeOUTEeNe, OCYIIeCTBISETCS IyTeM CpPaBHEHUS  HCXOJTHBIX
(MONMy4YeHHBIX [0 pealn3alyy) 3HAYEHUH T[oKa3aTelied HaJeKHOCTH, C PacCYeTHBIMHU
3HAYEHUSIMHU, TIOJYYEHHBIMH IIOCJIC peanu3anu (MOJEIUPOBAHUS peaM3alih) ITHX

MEPOIPUATHUH.
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3.9 rpyHHOBble N3MEHCHUS XaPAKTECPUCTUK 00HEKTOB (y‘{aCTKOB TEIJIOBbBIX CeTeﬁ,
HOTpCﬁHTeﬂeﬁ) Mo 3aJaHHBIM KPHUTEPpUSAM C IE€JbI0 MOACJIUPOBAHUA PaA3IUIHBIX
MNEPCNEKTUBHBIX BAPDUAHTOB CXEM TEIJI0CHAOKEHUA

JIaHHBI MHCTPYMEHT NPUMEHUM Ul PAa3IMYHBIX LEJEeH U 3a1ad THIPaBINYECKOIO
MozenupoBaHus. OCHOBHBIM MpEJHA3HAUYEHHUEM SIBJISIETCS KaJUOpOBKAa  pacyeTHOU
THUAPABIMYECKOM MOJEIH TEIJIOBOM ceTu. TpyOonpoBOAbl peaibHOW TEIJIOBOM CEeTH BCEraa
UMEIOT  (U3MYECKHE XapaKTEPUCTUKH, OTIMYAIOIIMEcs OT NPOEKTHBIX, B  CHIY
MPOUCXOJAUIMX BO BPEMEHHM U3MEHEHUN - KOPPO3MM M BBINAJACHUSA OTJIOXKECHUH,
OTPAXKAKIINXCA HAa M3MEHEHUM DJKBUBAJCHTHOM NIEPOXOBATOCTH W  yMEHBLICHUH
BHYTPEHHETO JMaMETpa BCJIEACTBHE 3apacTaHWs. OJTH W3MEHEHMS BIUSAIOT Ha
TUIpaBIMYECKHE CONIPOTUBIIEHUS YUaCTKOB TPyOONpOBOIOB, U B MacuITabax TEIMIOBOM ceTn
MO 53T0 NpUBOIUT K 3HAYUTENIBHBIM PACXOXKACHHUSAM pPE3YyJbTAaTOB THJIPABINYECKOIO
pacyeta IO «IPOEKTHbIM» 3HAYEHUSIM C PEAIbHBIM THJAPABINYECKHM PEXUMOM,
HaOllI0laeMbIM B JKCIUTyaTHpyemMon TerjaoBod cetd. C Jpyroil CTOpOHBI, H3MEpPUTH
NEUCTBUTENIbHBIE 3HAYEHMS IIEPOXOBATOCTEW W BHYTPEHHUX JMAMETPOB YYacTKOB
NCUCTBYIOIEH TEIJIOBOM CETU HE MPEACTABISICTCA BO3MOXKHBIM, IIOCKOJIBKY —3TO
norpeboBajio ObI MAacCOBOIO BCKpBITHS TPyOOIPOBOAOB, YTO BpsA JIM Ppean3yeMo.
[TooToMy 3TH 3Ha4yeHHs MOXKHO JIMIIb KOCBEHHBIM 00pa3oM OLEHUTb Ha OCHOBaHHUU
CpPaBHEHHUS pealbHOro (HAOJIIAAEMOro) THUIPABIMYECKOTO pEXuUMa C pe3yibTaTaMyu
pacyeToB Ha IUAPABIMYECKON MOJEIU, U BHECTH B PACUETHYIO MOJEIb COOTBETCTBYIOLINE
HoIpaBKku. B 3ToM, B nepBoM NpUOIMKEHUH, U COCTOUT MPOLECC KAINOPOBKU.

WHCTpyMEHT  TIpyNIOBBIX  ONEpallMi  IO3BOJISICT  BBINOJIHUTHL  M3MEHEHHE
XapaKTEPUCTUK UL IOJAMHOXKECTBA YYaCTKOB TEIUIOBOU CETHU, ONPEIEIAEMOrO 3aJaHHBIM

KpUTEpPHEM O0TOOpa, B YaCTHOCTH:

o 10 Bcel 0ase TaHHBIX ONMHMCAHMS TEIJIOBOM CETH;
o 0 OJHOH W3 CBS3HBIX KOMIIOHEHT TEIJIOBOH ceTH (TeIIOBOH 30HE
UCTOYHHKA);
o M0  HEKOTOpoW  rpaduyeckoi  00JacTH, 3aJlaHHOW  MPOM3BOJBHBIM
MHOT'OYTOJIbHUKOM;
o BJIOJIb BEIOPAHHOTO ITyTH.

[Ipu sTOM Ha MOOOW W3 BBHIMIENIEPEUUCICHHBIX «IPOCTPAHCTBEHHBIX» KPHUTEPHEB
MOXET OBITh HAJOKEHA CYMNEepHO3UIMS KPUTEPHEB OTOOpa MO KIACCUPUIMPYIOMINUM

MPU3HAKAM:
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J [0 MOJAIOIIMM WK OOpaTHBIM TpyOONpOBOAAaM TEIIOBOW CE€TH, JIMOO

CUMMETPUYHO;

J 0 BUAY TEIUIOBBIX ceTed  (MarucTpajbHblE, pacHpeleIUTENbHBIE,
BHYTPHUKBapTAJIbHbIE);

J 10 y4aCTKaM TEIUIOBOW CETH ONPEAEICHHOIO YCIOBHOTO IUaMETPa;

J 10 Y4acTKaM TEIUIOBOM CETH C ONPEEICHHBIM TUIIOM MPOKIAIKU, U T.II.

Kpurepun otbopa MoOryT OBITH NPOU3BOJIBHBIMU MpU COONIOACHHUH OCHOBHOIO
TpeOoBaHus: HH(POpPMAIUsi, HA OCHOBAaHUHM KOTOPOW CTPOUTCS 0TOOp, OJKHA B IBHOM BHJIE
MPUCYTCTBOBATH B MACMOPTHBIX OMUCAHUIX YUYAaCTKOB TEIJIOBOU CETH.

JUis y4acTKOB TEIJIOBBIX CETeH, OTOOpaHHBIX IO OMNpPEACIEHHON COBOKYITHOCTH

KPUTEPHUEB, MOXKHO IPOU3BECTH JIIO0YIO U3 CIEIYIOLUX ONeparvii:

o MU3MEHEHUE SKBUBAJIEHTHON IEPOXOBATOCTH;

o U3MEHEHHE CTEIIEHH 3apacTaHus TpyOOIpOBOJIOB;
o U3MeHeHre Kod(p(UIIMEeHTa MECTHBIX TIOTEPh;

o U3MEHEHHE CIIocoba pacyeTa CONpPOTUBIICHUS.

[Tocne mpoBeneHUs cepuu M3MEHEHUN XapaKTEPUCTUK YYacTKOB TPyOOIpPOBOJOB
TEIUIOBOM CETH AaBTOMATHUYECKH MPOU3ZBOJIUTCSA TUIPABIUYECKUN pacyeT, pe3yJbTaThl
KOTOPOTO Cpasy e JIOCTYITHBI JUIsl BU3yalIM3al[iy Ha CXeMe U aHaJIM3a.

[TockonbKy MpU W3MEHEHHHM XapaKTEPUCTHK YYaCTKOB TEIUIOBOM CETH WX MacmopTa
HE MOAU(DUIMPYIOTCS, B JIOO0OH MOMEHT MOXHO BEPHYTHCS K HCXOJHOMY COCTOSIHHIO
pacyeTHON THUAPABINYECKOM MOJENH, OIpeAeasieMOMYy TAacHOPTHBIMH —3HAYEHUSMU

XapaKTCPUCTUK YHAaCTKOB TCILIOBOM CETH.

3.10 CpaBHuTeNbHbIE Nbe3OMeTPUYECKHE Tpaduku Ajdsi pa3padoTKH M aHAJIU3A
CIleHAPHEB MEePCNEKTHBHOTO PA3BUTHS TEMJIOBBIX CeTei

Ileapt0o  mOCTpOECHHMSI  NBbE30OMETPUYECKOTO  rpaduka  SBISETCA  HarJIsAgHAsS
WUTIOCTpanusi pe3yibTaTOB THAPABIMYECKOTO pacuera (HajJaJoyHOIo, IOBEPOYHOIO,
KOHCTPYKTOPCKOTO). OTO OCHOBHOM aHAJIUTHMYECKUN MHCTPYMEHT CIIEHHUAIUCTa II0

THAPAaBJINYICCKUM pacdCTaM TCIIJIOBBIX CeTeH. HpI/I 9TOM Ha 3KPaH BbBIBOIAATCS:

. JIMHUS IaBJICHUS B MOAAIOIIEM TPYOOTpoOBOIe
o JIMHUS TaBJICHUS B 00paTHOM TPyOOIIpOBO/Ie
. JIMHUS TIOBEPXHOCTH 3eMJIU
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o JMHUS TIOTEPh Haropa Ha 1manoe

L4 BBICOTA 34aHUA
L4 JINHHWA BCKHUITAHUA
L4 JIMHUA CTAaTUYCCKOT'O HaItopa

LIBeT u cTHIb TUHUH 3a7]a€TCS MOJIb30BATEIIEM.

48 »

Pucynok 3.25IIpumep nbe3omeTpuueckoro rpaguka

B Ttabmuue mox rpadukoM BBIBOAATCS MJs KaXIOTO y3ia CETM HaUMEHOBaHMUE,
reoJie3uyeckas OTMETKa, BBICOTA MOTpEOWTENs, HAmopsl B MOJAIONIEeM U OOpaTHOM
TpyOONpoOBOax, BeIMYMHA JPOCCEIUPYEMOr0 Haropa Ha Iaiidax y nmorpedurenei, norepu
Harmopa Mo ydJacTKaM TEIUIOBOM CEeTH, CKOPOCTH ABM)KEHMsI BOJIBI Ha y4acTKaX TEIJIOBOM
cetu u T.7. KonmmdectBo BbIBOAMMON Toj TpadukoM UHGOPMALUA HACTPAUBAETCS

ITIOJIB30BAaTCIICM.

Taxxe rpaduk MoxkeT oToOpakaTh MajJieHue TEMIIEpaTyphl B TEIJIOBOW CETH, MOCIIE
MPOBEJICHUsI PAaCYETOB C y4YETOM TEIUIOBBIX MoTepb. [Ipum sToM Ha rpaduk BHIBOASTCS
3HAYEHUsl TeMIIEpaTyp B Y3JIOBBIX TOUYKAX IO MOAAIIIEMY U OOpaTHOMY TPYyOOIIPOBOJIAM.

KomnuectBo BBIBOJMMOM MOJ Fpa(bI/IKOM I/IH(bOpMaI_II/II/I HaCTPauBaCTCsA I10JIb30BATCIICM.

[Ise30MeTpuyeckue rpauku CYLIECTBYIOIIETO MOJIOKECHUS CHUCTEMBI

TEIJIOCHA0KEHHUSI PEJICTABJICHBI B HA PUCYHKAX HIDKE:
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