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CocTaB 10KyMeHTa

O6OCHOBLIBaIOI_IlI/Ie MaTrcepualibl K CXCMC TeHJ'IOCHa6)KeHI/I$[, SABJIIOITUCCA €€

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINE I'JIaBbI:

I'maBa 1

I'naBa 2

I'masa 3

I'nmaBsa 4

I'masa 5

I'maBa 6

I'naBa 7

I'nmasa §

I'nmaBa 9

I'masa 10
I'maBa 11
I'nmaBa 12

I'maBa 13
I'maBa 14
I'maBa 15
I'naBa 16
I'maBa 17
['naBa 18

«CyiecTByloliee nojoxkeHue B cepe npou3BOACTBa, epeaadn u
noTpeOIeHUs TEIUIOBOM SHEPTUH JIJIS 1IeJIel TETII0CHA0KEHUS;
«Cy1ecTBylouiee 1 MepcrneKTUBHOE NOTPEOIEHUE TEIIIOBOM YHEPTUU Ha
LICJIN TEIUIOCHAOKCHUS,

«DNEeKTpOHHAs MOJIE]Ib CUCTEMbI TEIUIOCHAOKEHHUSI TIOCEIICHMUS,
TOPOACKOTO OKPYTa»;

«Cy1iecTByloliee U NepcHeKTUBHbIE OATaHChI TETJIOBOM MOIIHOCTH
MCTOYHUKOB TEIJIOBOM SHEPTUU U TEIJIOBOW HATrPY3KU MOTpEOUTENE»;
«Macrep-miaH pa3BUTHS CUCTEM TEINIOCHAOKEHHUS MTOCEJICHNUS,
TOPOACKOTO OKpYyTa »;

«Cy1iecTBYIOIIME U EPCHEKTUBHBIE OATaHCHI POU3BOIUTEILHOCTH
BOJIOTIOATOTOBUTENFHBIX YCTAHOBOK M MAaKCHUMAJIbHOTO TTOTPEOIICHUS
TEIJIOHOCUTES TEIUIONOTPEOISIONIMMHI YCTAaHOBKAMHU MTOTPEOUTENEH, B
TOM YHCJI€ B aBapUNUHBIX PEKUMAX;

«IIpenyioxkeHus Mo CTPOUTENBCTBY, PEKOHCTPYKLIUU U TEXHUUYECKOMY
NIEPEBOOPYKEHUIO HCTOYHHUKOB TEIIJIOBOW SHEPTUN»;

«IIpemyioxeHus Mo CTPOUTENBCTBY U PEKOHCTPYKIIMHU TETVIOBBIX CETEN;
«IIpenmoxxeHus Mo MepeBOAY OTKPBITHIX CUCTEM TEIIIIOCHAOKEHHS
(ropstuero BoAOCHa0XEeHHs) B 3aKPBIThIE CUCTEMbI TOPSIYETO
BOJIOCHA0KEHUS,;

«IlepcrieKTHBHBIE TOTIMBHBIE OAIaHCHI»;

«O11eHKa HaJI)KHOCTH TETIJIOCHA0KEHUS»;

«O00CHOBaHKME UHBECTHUIINI B CTPOUTENHCTBO, PEKOHCTPYKIIUIO U
TEXHUYECKOE TIEPEBOOPYKEHHUEN;

«VHaMKaTOPBI Pa3BUTHS CUCTEM TEIUIOCHAOKEHHS TOPOJCKOTO OKPYTay;
«lenoBsle (Tapu(HbBIE) MOCIEACTBU;

«PeecTp eAMHBIX TEMJIOCHAOKAIOUIUX OPTraHU3ALIMI»;

«PeecTp mIpOEKTOB CXeMbI TEIIOCHAOXKEHUSI;

«3amMedaHus U MPEAJIOKEHHS K CXeMe TEIUIOCHA0XKEHUSD;

«CBOJIHBII TOM U3MEHEHH, BHIMIOJHEHHBIX B JOPA0OOTaHHOU U (WJIN)

aKTyaJIM3UPOBAHHOMN CXEMe TEIUIOCHAOKECHHUSI.
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Onpenesienust

B Hacrosimien riase IMPUMCHAKOTCA CIICAYIOINNC TCPMHHBI C COOTBCTCTBYIOIIIMMU

ONPCACICHUAMMU:
TepmuHbI Omnpenenenns
Obecnieuenre NoTpeOUTENEH TEIIOBOW SHEPTHHU TEIIOBOM YHEPIHEH,
Temnocnabxenue

TCIJIOHOCUTECJIEM, B TOM YHCJIC NOAACPIKAHUC MOITHOCTHU

CucremMa TeriocHa0XKeHus

COBOKyHHOCTI) HCTOYHMKOB TEIJIOBOM OHEPrun u TeHHOHOTpeGJ’IHIOHII/IX YCTAaHOBOK,
TCXHOJIOTHYCCKN COCAUHCHHBIX TCIIJIOBBIMU CCTAMUA

M cTouHuK TeIIoBOM
JHEPIUU

yCTpOﬁCTBO, MpeaHa3sHa4YCHHOC 1JId NPOU3BOJACTBA TEIJIOBOM SHCPIrun

TemmoBas ceTb

COBOKYITHOCTb YCTPOUCTB (BKJIIOYasl IEHTPAJIbHbIE TEIUIOBBIE ITYHKTHI, HACOCHBIE
CTaHIIMN), TIPETHA3HAYCHHBIX JUISA IIepeJadl TETIOBON SHEPTUH, TEIUIOHOCUTENS OT
WCTOYHHMKOB TETJIOBOH SHEPTHH O TEIUIONOTPEOISIIONINX YCTaHOBOK

TemmoBast MOILITHOCTH (1ajiee
- MOIITHOCTB)

KonmaecTBo TemioBoit OHCPIruu, KOTOPOC MOKET OBITH MMPOU3BCACHO U (I/IJ'II/I) nepeaaHo
IO TCIIJIOBBIM CCTAM 3a CAUMHUIY BPCMCHHU

TennoBas Harpy3ka

KommaecTBo TemioBoit OHEPIruu, KOTOPOC MOKET OBITH IIPUHATO HOTpe6I/ITeJ'IeM
TEIIOBOI OHCPIUU 3a CAMHUIY BpECMCHHA

[oTpebuTens TeIIoBOM
SHepruu (nanee

.HI/H_[O, an/I06peTa}01uee TCIJIOBYIO OHEPIUIO (MOH.[HOCTL), TCIIJIOHOCHUTCIIb I
HCIOJIb30BaHUA HA IIPUHAAJICIKAIIMX EMY Ha ITPaBC COOCTBEHHOCTH HJIH HHOM
3aKOHHOM OCHOBaHHUH TeHJ’IOHOTpeGJ'IHIOHIHX yCTaHOBKax 6o JJIs1 OKa3aHus

MOTPEOUTEND)
KOMMYHAJIbHBIX YCJIYT B 4aCTHU ropsA4€ro BOJIOCHa6)KeHI/I§I " OTOIIJICHUA
Temnonorpebstomnias YcerpoiicTBo, IpejHa3HAU€HHOE JUIsl UCTI0JIb30BaHUs TEIJIOBOM 3HEpPIruy,
YCTaHOBKa TEIUIOHOCUTEN JUI Hy K]l HOTpeOUTENs TeIIOBOI SHEpruU
Opranuzanus, OCyIIeCTBIIONAs MPoJaxKy NOTPEOUTENAM U (UITH)
TEIJIOCHA0KAFOIIMM OPTraHU3aLMsM MPOU3BEICHHBIX WIN MPHOOPETEHHBIX TEILIOBOI
9HEprur (MOLUIHOCTH), TEINIOHOCHUTEJIS M BIIaCIOIIas Ha IPaBe COOCTBEHHOCTH HJIH
TemnmocHabxaromas HMHOM 3aKOHHOM OCHOBaHMHU HCTOYHHKAMHM TEIJIOBOI SHEPTUHU U (WJIN) TEIUIOBBIMHU
OpraHM3aIys CEeTSMH B CHCTEME TEIIOCHA0KEHMS, TOCPEACTBOM KOTOPOH OCyIIecTBIsIeTCS

TEIIOCHA0KEeHNE MTOTPEeONTENeH TEIUIOBOI SHEPrUH (JTaHHOE TTOJI0KEHNE TPUMEHSIETCS
K PEryJMpOBaHHIO CXOJHBIX OTHOILICHUH C y9acTHeM MHIUBHIYaIbHbBIX
IpeAnpUHUMAaTeNnei)

TemnocereBas OopraHusanus

Opranu3anysi, OKa3bIBarONas YCIIYTH 110 Iepeaade TeII0BOW YHEPTUH (JaHHOE
MOJIOXKCHUE TIPUMEHSCTCS K PETYITUPOBAHUIO CXOIHBIX OTHOIICHHUH C YIaCTHEM
WHIWBUAYAIBHBIX NIPEIIPUHIMATENCH)

30Ha AEWCTBUS CUCTEMBI
TEIIOCHA0KEHUS

Tepputopusi TOpOJCKOr0 OKpyTa WM €€ YacThb, TPAHUIIBI KOTOPOH yCTaHABIUBAIOTCA
10 HauboJiee yJaJIeHHBIM TOYKaM TOKIIOUSHUs IOTPeOUTENEH K TEMIOBBIM CETSM,
BXOJISIIIIUM B CUCTEMY TEIUIOCHAOKEHHS

30Ha JeiCTBYS HCTOYHHKA
TEIJIOBOM 3HEPIUH

TeppuTopusi TOPOJCKOr0 OKPYyTa UM €€ YacTh, TPAHUIIBI KOTOPOH yCTaHABIUBAIOTCS
SaKpLITLIMI/I CeKL[I/IOHI/IpyIOH_[I/IMI/I 3aBHMXKKaMU TeHJ’IOBOI\/'I CCTHU CUCTEMBI
TEIUIOCHA0XKEHUS

YcTaHOBIEHHAS! MOIIIHOCTD
HCTOYHHKA TETJIOBOU
SHEPruu

CyMMa HOMHUHAJIBHBIX TEMJIOBBIX MOIIHOCTEHW BCETO MPUHSITOIO IO aKTy BBOJIA B
9KCIUTyaTaIli0 000pyIOBaHNMS, IPETHA3HAUYEHHOTO IS OTITYCKa TEIUIOBOH SHEPTHH
MOTPEOUTEISIM HAa COOCTBEHHBIC M XO3HCTBEHHBIC HYKIIBI

Pacnosaraemast MOIITHOCTB
UCTOYHUKA TEMJIOBOH
SHEpruu

Bennuuna, paBHas yCTaHOBJIEHHON MOIIHOCTU UCTOYHUKA TEIUIOBOW 3HEPTUU 3a
BBIYETOM OOBEMOB MOIITHOCTH, HE PEATN3YEMOH 110 TEXHUYECKUM MPUYNHAM, B TOM
YHCIIE 110 MPUYMHE CHUKEHHS TETIIOBOH MOIITHOCTH 000PYAOBaHMUS B Pe3yJbTaTe
9KCIUTyaTallMM Ha IPOJUICHHOM TEXHUYECKOM pecypce (CHIDKeHHE MapaMeTpoB napa
nepeJi TypOMHOH, OTCYTCTBHE PELMPKYJISIINK B TMKOBBIX BOJOIPEHHBIX
KOTJI0arperaTax u zip.)

MOoUIHOCTh UCTOYHUKA
TEIJIOBOM HEPTUU HETTO

Benuuuna, paBHas pacnonaraeMoil MOIIHOCTH UCTOYHUKA TEIIOBOI SHEPrUH 3a
BBIUETOM TEIUIOBOW HArpy3KH Ha COOCTBEHHBIE M XO3SIHICTBEHHBIE HY KB

KombunupoBannas
BBIPAOOTKA IMEKTPHUECKON U
TEIJIOBOM 3HEPTUH

PexumM paboTHI TETIO3IEKTPOCTAHIINH, IPH KOTOPOM MTPOU3BOICTBO AIIEKTPUIECKOM
SHEPTUHU HEMOCPEICTBEHHO CBSI3aHO C OJJHOBPEMEHHBIM IPOM3BOJCTBOM TEILIOBOU
SHEPTUHU

TemnoceTeBbie 0OBEKTEI

OOBEKTHI, BXOSAIINE B COCTAB TEIUIOBOM CETH U 00ECTIeUNBAIOIINE TIepeady TeII0BOH
SHEPTUH OT UCTOYHHKA TETIJIOBOW YHEPTHH JI0 TETUIONOTPEOIISIONUX YCTAHOBOK
OTpeOHTENeH TEeIII0BOH YHEPTHH

PacyeTHBIN 21eMeHT
TEPPUTOPUATBHOTO JEJICHUS

Tepputopusi TOPOACKOT0 OKPYyTa WM €€ YacTh, IPUHATAS I enel pa3paboTku
CXEMBI TCIUIOCHAOKCHHS B HCM3MEHSEMBIX IPAHHIIAX HA BECh CPOK JCHCTBHS CXEMBI
TEIUIOCHAOKEHHUS
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IlepeyeHb NPUHATHIX 0003HAYEHM

Ne n/m | Cokpaimenne IosicHenue
1 BMK biiouHo-MOyIEHAS KOTENbHAS
2 BIIY BononoaroroBurenbHasi ycTaHOBKa
3 I'BC Topstaee BomocHaOxeHIE
4 ETO Ennnas TerutocHa0karomas opraHu3ais
5 3ATO 3aKphITOE TEPPUTOPHATIEHOE 00pa3oBaHHE
6 Hil WHBecTULIMOHHASA TPOrpaMMa
7 NTII WNHnuBuayanbHbIN TEIIOBOM MTyHKT
8 MK, KM MyHnununanpHas KOTeJIbHAs
9 MVII MyHununaabHOe YHUTapHOE IPEAIPUATHE
10 HBB Heo0xonnmas BanoBas BeIpydKa
11 HAC Hautor Ha 100aBICHHYIO CTOMMOCTD
12 HH3T HecHumxaeMblil HOpMaTUBHBIH 3a1ac TOIUIMBA
13 HC Hacochas cranums
14 HTAO HopmaruBHas TexHuuyeckas JOKyMEHTaluUs
15 HO23T HopmartuBHbIH 3KCIUTyaTallMOHHBIN 3a11aC OCHOBHOT'O MJIM PE3€PBHOrO BUIOB TOILUIMBA
16 OB OToIUIeHNE Y BEHTWIALINAS
17 OH3T OOt HOpMAaTUBHBIN 3aac TOIUIHBA
18 [INP [IpoekTHBIE U U3BICKATENBCKHUE PAOOTHI
19 I[THC IloBEICHTENBHO-HACOCHAS CTAHLIUSA
20 11T PD ITocranosnenue IIpaButensctBa Poccuiickoit denepanun
21 Mty [Tenononunypetan
22 CMP CTpouTenbHO-MOHTaXKHBIE PAOOTHI
23 car Cucrema [EHTPATU30BAHHOTO TEIIOCHAOKECHIUS
24 §5C] TemmoBas YHEPTUSA
25 XBO XHUMBOIOOYHNCTKA
26 XBII XHUMBOIOIOATOTOBKA
27 ITII IlenTpanbpHblil TEMIOBOH MYHKT
28 5M OnexTpoHHas Mozelb cucteMbl TerutocHabxkenust 3ATO XKenesnoropcka




I''IABA 3. DJIEKTPOHHAS MOJAEJIb CUCTEMBI
TEIIVIOCHABXEHUS ITOCEJIEHUSA

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

Bce runpaBianueckue pacueTbl, NPHUBEACHHbIE B JaHHOM paboTe, cIelaHbl B
AIIEKTPOHHOW MOJEIIN.

JUid nanpHEHIIero MCHOJb30BAHUS DJIEKTPOHHOW MOJENH, TEIMJIOCHA0XKAatoIIHe
OpraHU3alUU JI0JKHBI OBITH 00ECTIEUeHbI JTaHHOM MTPOrpaMMON.

[Taker ZuluThermo no3BosigeT cO3/1aTh PACYETHYIO MAaTEMAaTUYECKYIO MOJIENb CETH,
BBIIIOJIHUTh  IMACIOPTU3AIlMI0 CETH, K Ha OCHOBE CO3JaHHOM MOJEIM peIlaTh
UHpOpPMAIMOHHBIE 33aJa4l, 33Ja4d TOMOJOIMYECKOTO0 aHaju3a, U BBINOJIHATH Pa3IUYHbIC
TEIJIOTHIPABINYECKHUE PACUETHI.

Pacuery mnopyiexaT TYNHMKOBBIE M KOJBLEBBIE TEIUIOBBIE CETH, B TOM YHCIE C
MTOBBICUTEIIBHBIMU ~ HAaCOCHBIMM  CTaHUMSMM M JIPOCCEIMPYIOIIHMH  YCTPOMCTBAMH,
paloTarolue OT OJHOI'O WIIM HECKOJIBKUX UCTOUHUKOB.

IIporpamMma mpenycMaTpuBaeT TEIUIOTUAPABINYECKAN pacueT ¢ MPUCOCIUHEHUEM K
CeTH WMHIMBHUIYaIbHbIX TerIoBbIX MyHKTOB (WTII) M meHTpanbHBIX TEIMJIOBBIX ITYHKTOB
(LITII) mo HECKONBbKUM JECSITKaM CXEMHBIX PEIICHHI, MPUMEHSEMbIX Ha TEPPUTOPUHU
Poccun.

Pacuer cucrem TeruiocHaOXEHHS MOXET MPOU3BOAUTHCA C YYETOM YTEueK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOICHUS, a TaKKe TEIJIOBBIX MOTEPh B TPYyOONpPOBOAAX
TEIJIOBOM CETH.

Pacuer TemnoBBIX MOTeph BeAeTcs JUOO MO HOPMATUBHBIM MOTEPSM, JHOO IO
(baKkTHUYECKOMY COCTOSHUIO U3O0JIALIHH.

Pacuerst ZuluThermo wMoryr paGotatb Kak B TECHOM HWHTErpaluud C
reonH(popMalMoHHON cuctemoir (B Buae monyna pacumpenus [MC), tak u B Buze
OTJENIbHON OHOIMOTEKH KOMIIOHEHTOB, KOTOpPBIE MO3BOJSIOT BBINOJIHATH pacueThl U3
IIPUJIOKEHUN MOJIB30BATENIEH.

Cocras 3a1a4:

— Iloctpoenne pacueTHOM MOJENIN TEIUIOBOU CETH;
— TlacnopTtu3aiust 00BEKTOB CETH;

— HanamouHslii pacyeT TEIIOBOM CETH;



— IloBepouHBIN pacyeT TEIIOBOM CETH;

— KoHcTpyKkTOpCKHMI pacyeTr TEeIIoBOM CETH;

— Pacuer TpeOyemoii TeMIiepaTypbl Ha HCTOUYHUKE;
— KomMmyrannonnsie 3a1auu;

— TlocTpoeHue npe3oMeTpuyecKoro rpaduka,

— Pacuer HOPMATHUBHLBIX IMIOTCPH TCILIA YCPEC3 U30JIAIHNIO.

3.1. I'paduueckoe mnpeacTaBjieHHe OOBEKTOB CHCTEMbI TEIJIOCHAOKEHUSI C
NPUBA3KON K TONMOrpa)Myeckoil OCHOBE € MOJHBIM TOMOJOTIMYECKHUM ONMUCAHHEM

CBA3HOCTH 00HEKTOB

TemnoByro ceTb MOXXHO HM300pakaTb Ha KapTe, C MPHUBSA3KOM K MeCTHOCTH (IO
KOOpJMHATaM, C MPUBI3KOH K OKPY)KalOIUM O0BEKTaM), 4TO MO3BOJIHUT B JaJIbHEHIIEM He
TOJIBKO IIPOBOAMUTH TEIJIOTUAPABINYECKAE PACUETHl, HO M pelaTh IPYrue HH)KEHEPHBIE
3a/1ayy, 3Has TOYHOE MECTOHAXO0K/IEHUE TEIJIOBBIX ceTeil. [IpumMep n3o0pakeHus TeraoBon

CCTHU Ha KapTe C HpI/IB}ISKOI‘/’I K MCCTHOCTH IIOKa3aH Ha PHUCYHKC HHIKC.

PucyHnok 1 — M300paskeHune Tenj0Boil ceTH HA KapTe ¢ NPUBA3KO0H K MECTHOCTH
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Zulu MoxeTt paboTaTh Kak B JIOKATHHOW CHCTEME KOOpJAUHAT (IJIaH-CXeMa), TaK U B
OJIHOM 13 Teorpad@uyecKux MPOEKIIUM.

Cucrema nogaepxkuaet 6oisee 180 nmatymos, B Tom uncie [13-90, CK-42, CK-95 no
['OCT P 51794-2001, WGS 84, WGS 72, Ilynkoo 42, NAD27, NADS83, EUREF 8§9.
CHrCcoK oIIEP>)KUBAEMBIX TATYMOB OY/IET PacIIUPSATHCS.

Cucrema mpensaraer HabOp MpeIONpeeIeHHbIX cucTeM KoopauHaT. Kpome Toro,
M0JIE30BATEh MOXKET 33/1aTh CBOIO CHUCTEMY KOOPAMHAT C WHIUBUYIBHBIMU TTapaMeTPaMHU
JUTSL TIOJIZICPYKUBAEMbIX CHUCTEMOW MpoeKIui. B dacTHOCTH, 3Ta BO3MOXKHOCTH IMO3BOJIUT,
IpU W3BECTHBIX MapameTpax (KIoyax Mepexoja), MPUBSA3BIBATH JaHHBIC, XpaHsSIIUECS B
MECTHOU CHCTEME KOOPJUHAT, K OJTHOU M3 III00ATBHBIX CHCTEM KOO IUHAT.

JlanHble, XpaHsIIHeCs B pa3HbIX CUCTEMaX KOOPJIUHAT, MOXXHO OTOOpaXkaTh Ha OJTHOM
KapTe, B OJHOU 3 mpoeknuil. [Ipu sToM mepecuer koopAuHAT (€Cau OH TpeOyercs) u3
OJIHOTO JaTymMa B JpPYyroil M W3 OAHOW MPOEKIHH B JPYryl0 TMPOU3BOIUTCS TpHU
OTOOpaKEHUU «HA JETY».

JlaHHBIE MOKHO MEPEIIPOCIIMPOBATH U3 OJTHON CUCTEMBbl KOOPJUHAT B IPYTYIO.

Crnenyer OTMETUTH, YTO JIEKTPOHHAS MOJEIb, IPEIOCTABICHHAS 3aKa3UMKOM, ObLTa

BBITIOJIHEHA B cucteMe koopauHat WGS 84.
3.2. IlacnopTu3anusi 00bEKTOB CUCTEMBI TEIIOCHAOKEHU S

[Ipu pabote B reonHpOPMAIIMOHHON CHCTEME CETh JIOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCSl C TOMOIIBIO MBIIIKA WM MO KoopauHaTam. [Ipu atoMm cpazy dopmupyercs
pacuetHass Mojenb. Ilocie rpaduueckoro u300pakeHUST CHUCTEMBbl TEIJIOCHAOXKEHHUS,
HEO0OXOIMMO 3a/aTh pacyeTHbIE MapaMeTpbl OOBEKTOB M BBIIIOJHUTH COOTBETCTBYIOIIUE
pacyeTshl.

TenoBast ceThb BKJIIOYAET B ce0s CIENYIOIMIME OCHOBHBIE OOBEKTHI: HMCTOYHHK,
y4acToK (TpyOOIPOBOIBI), MOTPEOUTENH U Y3JIbI: IIeHTpaibHbie TeruioBbie MyHKTHI (LI TII),

HACOCHBIE, 3aTIOPHYIO U PEryJIUPYIONIYIO apMaTypy, KaMephl U APYTrUe 3J€MEHTHI.

HUcTouHukK

Hcmounuk — 3TO CUMBOJIBHBIM OOBEKT TEIUIOBOM CETH, MOJCIUPYIOIIUNA PEKUM
pabotbl koTenbHOM mnum TOL. B maremarnueckoil MOJENM HUCTOYHUK MpPEACTaBISETCA
CETEBBIM HACOCOM, CO3JAOIIMM pPacCIlONaraéMblid HAmop, W IOANUTOYHBIM HACOCOM,

OonpcaAc/IAroIrM Halop B 06paTHOM TPY6OHPOBOIIC. VcioBHOEe 0003HAaUCHHE MCTOYHHUKA B
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3aBHCUMOCTH OT pEXHMa PabOThI MPEACTaBIeHO Ha puCyHKe. [Ipm paboTe HECKOIBKHX

HCTOYHHUKOB HAa OJJHY CCTb, OAVH U3 HUX MOJKCT BBICTYIIATb B KAYCCTBC MMMKOBOM KOTEIILHOM.

L BEMKYEH
‘ OTKHIYEH

PucyHnok 2 — YciaoBHoe u300pakeHne HCTOYHUKA

YuacTok

Yuacmok — 310 nuHelHbI 00BEKT, HA KOTOPOM HE MEHSIOTCS:

— J1uaMeTp TpyOompoBoja;

— TUI TPOKJIAJIKH;

— BU/I U30JISILINY,

— pacxoj TEIIOHOCHUTEIIS.

JIByxTpyOHas TeIrioBasi CETh M300pakaeTCsl B OJIHY JTUHUIO U MOXKET, B 3aBUCUMOCTH
OT JKEJIaHWs TOJIb30BATENsl, COOTBETCTBOBATh WJIM HE COOTBETCTBOBATH CTAHAAPTHOMY
nzoopaxenuto cetu o 'OCT 21-605-82.

Kak nr000i OOBEKT ceTH, y4acTOK HMMEET paszHble PEeXHMBbl pabOThI, HApUMED,
«OTKJIIOYEH TMOJAIOUIUI» WM «OTKIOYEH OOpaTHBbI», CM. pPHUCYHOK «Pexumbl
U300paKeHUsT y4acTKa» . DTU PEKHUMBI MTO3BOJIIOT CMOJIEIMPOBATh MHOTOTPYOHBIE CXEMBI

TEILUIOBEIX CETEMN.

Pexum 1 - BrniwoueHbl oba Tp-aa ¥ '
Pexum 2 : Beikniouersl oba Tp-aa T T
Pexum 3 OTkniouer obpaTHell Tp-4 T T
Pexwum 4 . OTkntoueH nogaowui Tp-a T , T
Mons3oBaTensckoe n3obpaxeHue cetu WU3obpamxenue cetu no FOCTY 21-605-82

Pucynok 3 — M300paskeHne HeCKOJIbKHX COCTOSTHHII Y4aCTKOB, 32/1aBaeMbIX Pa3HbIMH

peKuMaMu

Y3ean
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¥Y3en — 310 cuMBONBHBIN 0OBEKT TEIUIOBOM CeTH. B TEIIIOBOI ceTH y3/aMu SIBISIOTCS
BCE OOBEKTHI CETHU, KPOME HCTOYHWKA, MOTpeOUTeNs W Yy4acTKOB. B martemarnueckoi
MOJICJIU BHYTPEHHEE TMpEACTaBICHUE OOBEKTOB (KpOME MCTOYHHUKA, MOTpeOUTens,
nepembruku, LITII u perynsatopoB) moaenupyeTcss IByMs y3JIaMH, YCTaHOBJIECHHBIMHU Ha
MOIaroIEM U 00paTHOM TPYOOIPOBOIAX.

YcnoBHoe 0003HaY€HUE Y3JIOBBIX OOBEKTOB B 3aBHCHMOCTH OT PEKHMMa pabOTHI

IpE/ICTAaBICHbI HA PUCYHKE 4.

TennoBsad kameps

@ pazBeTBneHue

h» cMeHa avameTpa

Pucynok 4 — YciaoBHOe U300pakeHne y3J0BbIX 00beKTOB

ITpocTIM Yy37I0M B MOJENIN CUUTAeTCs JIIOOOH y3el, YbHM CBOWCTBA CIIELUAIBHO HE
oroBopeHsbl. [IpocToil y3en ciy>KUT TOJIBKO JUIsl COEAMHEHUS yYacTKOB. TakKuMU y3J1aMu JJist
MOJIETIN SIBIISIIOTCSI TEIUIOBbIE KaMephbl, OTBETBIEHUS, CMEHbl JAMAMETPOB, CMEHA THUIa
NPOKJIAJKU WK TUIA U30JISIUUU U T. 1.

HeHTpaJIbHI)le TENJOBbIC ITYHKTBI

Henmpanonuviit mennosou nynkm (LITII) — 510 y3en JONOTHUTEIBHOTO
peryaupoBaHuss M paclpelercHus TeIuIoBoM dHeprud. Hammume Takoro ysna
MOAPa3yMeBaeT, 4YTO 33 HUM HAaxOIWUTCS TYIUKOBAas CE€Th, C WHAWBUIAYAIbHBIMU
norpedurensimu. B I TII MoxeT BXOAUTH TOMBKO OJMH YYaCTOK M TOJBKO OJMH y4acCTOK
MOXXET BBIXOAUTh. [lpmyeM BXOASAMMII y4YacTOK HJIET CO CTOPOHBI MarucTpajid, a
BBIXOJSIINIA y4acTOK BeAET K KOHEYHBIM moTpedutensiM. Buyrpennss komuposka L[TII
3aBUCUT OT €r0 CXEMBbI MPHUCOEAMHEHHUS K TEIUIOBOM CEeTH. DTO MOXET ObITh TPYNIOBOM
AJIEBAaTOpP, TPYNIOBOM HACcOC CMEIIEHHUs, HE3aBUCUMOE IMOAKIIOUYECHHE TPYIIbI
norpeOuteneii, Ooinepst Ha ['BC m T1.n. Ha naHHbIi MOMEHT B pacnopsiKeHUU

nosb3oBarens 28 cxeM npucoeauHenus L[TII.
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Pucynok 5 — M3o6paxenue L{TII
Bcnomorarte/ibHbII y4acTOK
Bcnomozamenwsnotii  yuacmok — yKa3bIBa€T HA4allo TPYOONPOBOJOB TOPSIYETO

BOJIOCHAOXKEHHST TIpU 4eThIpexTpyOHOoU TemnoBor cetu mocie LTI, Dto HebGombImoit
Y4acTOK 3aKaHYMBAETCS TMPOCTBHIM Y3JIOM, K KOTOPOMY TMOAKIIOYAETCS TPYOOIPOBOI
ropsiuero BOJOCHAOXKEHMS, Kak mMokazaHo Ha pucynke «llogkimrodueHue TtpyOompoBoaa

I'BC».

EcnomorarenkHbIA
y4acTtok ansa LTN

. / 5

_—

urn ®

Pucynok 6 — Ioakiarouenue Tpydonposoxa 'BC

IHoTpeduTenn

Ilompebumens — 5TO KOHEYHBIH OOBEKT YYacTKa, B KOTOPBIA BXOJIUT OJIUH
MOJAIOIIMIA U BBIXOJUT OJWH OOpaTHBIA TpyOompoBo TerioBoil cetu. [lox morpeduTenem
MOHUMAETCst a0OHEHTCKUI BBOJI B 37JaHHE.

VYcinoBHOe 0003HaYeHHE TMOTPEOUTENs] B 3aBUCUMOCTH OT peXHMa pabOThI

NpeaACTaBJICHO HA pUCYHKE HUIKEC.
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OTENKYEH

. BEMKOYEH

PucyHok 7 — Yca0BHOe H300pakeHne MOTPeOUTEIsI

[loTpebuTenp TEMIOBOM 3HEPIHMM XapaKTEPU3YeTCs PACUETHBIMM Harpy3kamMu Ha
CHUCTEMY OTOIUJICHMsI, CUCTEMY BEHTWISLUU M CHUCTEMY TOpSYEro BOJOCHAOXKEHUS U
pacueTHBIMU TEeMIIepaTypaMH Ha BXOJI€, BBIXOJ€ OTPEOUTEINIS, U paCU€THOW TeMIIEpaTypoil
BHYTPEHHETO BO3/1yXa.

B onHonuHENHOM MpecTaBIeHUH MOTPEOUTENb — ITO Y3JIOBOM 3JIEMEHT, KOTOPBIN
MO’KET OBITh CBA3aH TOJBKO C OJHUM YYaCTKOM.

BHyTpeHHsIs1 KOAMpOBKa TMOTPEOUTENS CYIIECTBEHHO 3aBUCUT OT €ro CXeMbl
NPUCOEAUHEHUST K TEIUIOBOM ceTH. CXeMbl MOryT OBITh 3J€BAaTOPHBIE, C HACOCHBIM
CMEILIEHUEM, C HE3aBUCHUMBIM NPUCOECIUHEHHEM, C OTKPBITBIM HJIHM 3aKPHITBIM OTOOpPOM
Boabl Ha I'BC, ¢ perynstopamMu TemmepaTrypbl, OTOIUIEHMs, pacxona W T.A. Ha naHHbIN
MOMEHT B pacloOps>KEHUH NoJib30BaTens 31 cxema NpucoeIMHeHus: MOTpeOUTENEH.

Ecnu B 31aHUM HECKOJIBKO Y3JIOB BBOJA, TO OOBEKTOM «IIOTPEOUTENH» MOKHO
onucarth KaxAbli BBOJA. B Toxke Bpems Kak OJUH MOTPEOUTENb MOKHO ONUCATh LEIbIN

KBapTaJ WU 3aBOJI, 33/1aB JIJIsl TAKOTO MOTpeduTensi 00001IeHHbBIE TeTJIOBbIC HATPY3KH.

O06001meHHbIIT OTPEOUTEIb

Obo6wennvlit.  nompedumens — CHUMBOJIBHBIM  OOBEKT  TEIUIOBOM  CETH,
XapaKTEePU3YIOMUACS  TMOTPEOIIeMBIM  pPacXoJOM CETEBOM BOJBI WM  3aJIaHHBIM
COMPOTHRIICHUEM. TakuM TMOTpeOUTEIEeM MOXHO MOJCIUPOBAaTh, HAMPUMEpP, OOIIYIO
HArpy3Ky KBaprajia.

YcnoBHoe 0003HaUeHHE OOOOIEHHOTO0 TOTPeOUTENss B 3aBUCHUMOCTH OT PEKHUMaA

paboThI PEICTABIEHO HA PUCYHKE HIKE.

BKINKO4YeH
OTKNHO4YeH

Pucynox 8 — M300paxeHue 00001IeHHOT0 OTPeOUTE ISt

Taxoit 00beKT yI0OHO HCIOIB30BaTh, KOT/Ia BOSHUKAET HEOOXOIMMOCTh PACCUUTATH

T'HApPaBJIUKY CCTU 0e3 I/IH(l)OpMaI_II/II/I O TCIUIOBBIX HArpy3kax MW KOHKPCTHBIX CXCMaX
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IPUCOEAMHEHUS TOTpeOUTENEN K TerIoBol cetu. Hanpumep, npu pacuere MarucTpaabHbIX
ceTeil MH(QOPMAaLMU O KBapTAJIbHBIX CETAX MOXET He ObITh, a JAJIsl OLIEHKH NOTEph HAaopa B
MarucTpaiasix JOCTaTOYHO 3aJaThb OOOOIIEHHBIE PACXOAbl B TOYKAX MPUCOECIUHEHUS
KBapTaJOB K MarucTpaJbHOMN CETH.

B ongHonuHeliHOM W300pakeHMHM HE Tpedyercs MNOJKIYaTh O0O0O0OIIEHHBIN
noTpeOuTeNIb Ha OT/IEIBHOM OTBOSILEM YyYacTKe, Kak B cilydae mpocTtoro norpedurens. To
€CThb B ATOT Yy3€JI MOKET BXOJUTh W/MIM BBIXOJWUTH JIHOOOE KOJIMYECTBO YYacTKOB. DTO

IIO3BOJIACT 6I>ICTp0 nu y,Z[06HO, C MUHUMAJIBHBIM KOJIMYCCTBOM HMCXOJHBIX JaHHBIX.

|
B ~ > ——¢

MCTOMHMK O&oGLWEeHHBIE NOTRPeSUTENN

Pucynok 9 — BapuanTsl BK/JII0YeHHE 00001eHHBIX NOTPeduTeJIei

3aaBHIKKA

3aoeusricka — 3TO CUMBOJILHBIM OOBEKT TEIJIOBOM CETH, SBIISIOIIAICSA OTCEKAOIINM
YCTpOMCTBOM. 3aJBHU)KKA KpPOME JBYX pPEXKUMOB pPaOOTBHl (OTKPBITA, 3aKpbITa), MOKET
HaXOJUTHCS B IPOMEKYTOYHOM COCTOSIHUH, KOTOPOE ONPEAEIISAETCS CTENEHBIO €€ 3aKPBITHS.

[TpoMexyTOYHOE COCTOSIHUE 3aJIBUKKH JTOJKHO OIPEAEISATCS IPpH €€ peskuMe paboThI.

[ I OTKPbITA

>< 3aKpbITa

Pucynok 10 — YciioBHoe n300pakeHue 3a1BHKKH

YcnoBHOEe 0003HAYEHHE 3aMOPHO-PETYIUPYIOLIETO YCTPOHCTBA B 3aBUCHMOCTH OT
pexuma paboThI:

3a1BMKKA B OJHOJMHEHMHOM H300paXKEHUU TPEACTABISIETCS OAHMM Y3JIOM, HO BO
BHYTPCHHEM TPEICTABICHUH B 3aBHCHUMOCTH OT 3aJlaHHBIX MapaMeTPOB B CEMaHTUYECKOU

0a3e JaHHBIX, MOXKET OBITh yCTAaHOBIIEHA Ha 000X TPYOONPOBOIAX.
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Pucynok 11 — OgHosiuHeliHOe M BHYTPEeHHe NpeacTaBIeHHe 3aBHKKH

Ilepembruka

Ilepembiuka — 3TO CUMBOJIbHBIN OOBEKT TEIJIOBON CETH, MOIEIUPYIOLINI ydacTOK
MEX]y MOJIAIOLIUM U 00paTHBIM TPYOOIIPOBOAAMH.
VYcnoBHoe 0003Hau€HHE TMEPEMBIYKM B 3aBUCHUMOCTH OT pEXHUMa paboOThbI

IMpCaACTaBJIICHO Ha PUCYHKC HUKC.

OTKpbITA

3aKpbiTa

Pucynok 12 —Yc10BHOe npeAcTaABJ/IEHUE EPEMBIYKHU

[lepempluka MO3BOJSET CMOAEIMPOBATH YYACTOK, COCIUHSIOIIMN IOJAIOIMNA H
oOpaTHbIi TpyOOmpoBOJBI. B 3TOT y3em MOXKET BXOIUTH W/WJIM BBIXOAWTH JIH0OOE

KOJINYCCTBO YYAaCTKOB.

Pucynok 13 — I[lepembruka

Tak kak mepeMbluka B OJHOJIMHEHHOM W300PaKEHUH TPEJCTaBICHA Y3JIOM, TO JUIS
MOJIETUPOBAHUS COEIMHEHUS] MEXAY IOJAIIKUM TpyOOIpPOBOJIOM OJHOIO ydacTKa U
oOpaTHBIM  TPyOONIPOBOJOM  APYTrOro  y4acTKa OJHOTO JJIEMEHTAa  «IIEPEMBIUKAy
HezmocTatouHo. [loHamoOsTCs eme qBa ydyacTKa: OJWH TOJIBKO MOJAOLINHI, IPYTON - TOIBKO

00paTHBIH.
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Pucynok 14 — Coeaunenne Mesay MoAaIMM TPYOONIPOBOIOM OHOIO YYACTKA H

00paTHBIM TPYOONIPOBOIOM JPYIOro y4acTKa

HacocHas crannus

Hacochasa cmanyus — CUMBOJBHBI OOBEKT TEIJIOBOH CETH, XapaKTEPU3YIOUTHICS
3aJaHHBIM HAIIOPOM HJIH HAIIOPHO-PACXOAHON XapaKTEPUCTHKON yCTaHOBIEHHOTO HACOCA.

HacocHast cTaHius B OJHOJIMHEWHOM H300paKEHUH TPEACTABISACTCS OJHUM Y3JIOM.
B 3aBucuMOCTH OT TaOJUYHBIX MAPaMETPOB ITOTO y3JIa HACOC MOXKET OBITh YCTAaHOBJICH Ha
MOJTAFOIIEM HJIH 0OpaTHOM TPyOOIpOBOE, THOO0 Ha 000UX TPYOONPOBOaX OJHOBPEMEHHO.
Jnis 3amaHvs HANpaBJICHWS JEHCTBUSL HAcoca B OTOT y3€ld TOJNBKO OJWH YYacTOK

00s13aTeNLHO AOJDKCH BXOAWUTH U TOJBKO OIWH YI4aCTOK JOJIKCH BBIXOIUTD.

Ot O P et}

et e e

Pucynok 15 — Hacocnasi cranuus

Hacoc MoxHO MozenupoBaTh JByMsI crioco0amu: JTUO0 Kak HeabHOE YCTPOUCTBO,
KOTOpPO€ HW3MEHSET JaBJICHHE B TPyOONpOBOJAE Ha 3aJaHHYIO BEJIMYMHY, JIMOO Kak
YCTPOICTBO, paboTaroliee € Y4eTOM peaJbHOM HalOPHO-PACXOJAHON XapaKTePUCTUKU
KOHKPETHOTr'0 Hacoca.

B nepBoM ciyuyae mpocTo 3amaercs 3Hau€HHWE HAmopa Hacoca Ha MOJAoIIeM W/Uiu
oOpatHoM TpyOompoBozae. Ecnu 3HadeHune Hamopa Ha OXHOM U3 TPyOONpPOBOJOB PaBHO
HYJI0, TO HAacoc Ha 3TOM TpyOompoBoae oTcyrcTByeT. Ecnau 3HadeHwe Hamopa
OTPHIIATEIBHO, TO 3TO O3HAYAET, YTO HACOC PAa0OTaeT HABCTPEUy BXOAAIIEMY B HErO

YUYacCTKy.
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Pucynok 16 — [Ibe3omeTpuyeckue rpaduku

Ha pucynke 16 BWAHO, KaK pa3jWdYHbIC HANPABJICHHUS YYacCTKOB, BXOIAIIUX U
BBIXOJSIIMX M3 HACOCAa B COYETAHMM C PA3HBIMU 3HAKAMH HAIopa, BIMSIIOT HAa Pe3yJbTaT
pacdera, 0OTOOpa)KEHHBIN Ha MbE30METPUIECKUX IrpaduKax.

Korna 3agaeTcs ToJIbKO 3HaY€HUE HAIMlOpa Ha HACOCE, OHO OCTAETCSl HEU3MEHHBIM HE
3aBHCHMO OT MPOXOJSIIEro Yepe3 HacoC Pacxo/a.

Ecau monenupoBath paboTy Hacoca ¢ yuyetom ero QH XxapakTepucTHKH, TO CIEAYET

3aJlaTh PAacXoJIbl M HAMOPHI HA TpaHUIlaxX pabodeil 30HBI Hacoca.

Hmazx _—_qa%‘\
Hmin \.\\
H_\
Gmin Ghax

Pucynok 17 — HanopHo-pacxoaHasi XapaKTepuCTHKa Hacoca

[To 3amaHHBIM JBYM TOYKaM OIpenensercs napadojia ¢ MaKCHMyMOM Ha OCH
JIABJICHUH, 10 KOTOPOH pacueT u OyJneT OmpelesaTh Hamop Hacoca B 3aBHCHUMOCTH OT
pacxona. CnexyeT OTMETHTb, YTO XapaKTEPHCTHKA, 3a/aBaeMas TakKUM oOpa3oM, MOXKET
OTIIMYATHCS OT PEeabHONM XapaKTepUCTHKU Hacoca, HO B mpeaenax paboueit obmactu obe
XapaKTepUCTUKH TMPAKTHUECKH CcOBMajatT. [l omnucaHus HECKOJNbKHX MapajielbHO
paboTaImuUX HACOCOB JOCTATOYHO 3aJaTh HUX KOJIMYECTBO, U PE3yIbTHPYIOIIAS

XApPaKTCPUCTHUKA 6yz[eT OIIpCACIJICHA IIPpU pACUYCTC aBTOMATHUYCCKHU.
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Tax kak Hamopsl Ha rpaHuaX padoueil obmacTu Hacoca OepyTCs U3 CIPAaBOYHUKA U
BCETJa TOJIOKUTENbHBI, TO HAIlPaBJICHUE NEHCTBUS TaKOro Hacoca OyIeT OmpeaemsThes

TOJIBKO HAIIpaBJICHUECM BXOIAIICTO B Y3€JI yJaCTKa.

Jlpoccempyroniue ycTpoiicTBa

Jpoccenupyromue yCTpoicTBa B OAHOJIMHEWNHOM MPEICTABICHUH SBISIOTCS y3JaMH,
HO BO BHYTPEHHEH KOJMUPOBKE — ATO JOMOJHUTEIbHBIE YYACTKH C TOCTOSIHHBIM HIIU
NEPEMEHHBIM CONPOTUBIEHUEM. B apoccenupyromumii y3en o0s3aTesIbHO JOJKEH BXOJIUTH

TOJIBKO OWH Y4aCTOK, U TOJIbKO OAWH Y4aCTOK M3 y3Jila HOJIZKCH BBIXOJUTD.

Ha nogawuwes npySonpoboge Sreq
o = e = )
e P
b = T = ¥
Ha oSpamdos mpyScnpofoge
4 = ) i ]
L6 m 4
. Ay = e . .::}
Sreqg

Pucynok 18 — JIpoccesmpyromue ycrpoiicTa

JpoccenbHast maiida

JIpoccenvnasn waiiéa — 370 CUMBOJBHBIN OOBEKT TEIIJIOBOM CETH, XapaKTEePU3yeMbIi
(buKCUpOBaHHBIM COMPOTUBIIEHUEM, 3aBUCSIINM OT IUaMeTpa maiobl. JlpoccenbHas maiiba
UMeeT JBa peKuMa paboThl: BBIYMCIsiEMas M yCTaHaBlIMBaeMas. Y CTaHaBiIMBaeMas Iaiida
— 3TO HEPETyJIUPYyEMOEe CONMPOTUBIIEHUE, TO BEIMUYMHA TACUMOI0 1aif00il Harmopa 3aBUCUT

OT KBaJ[para, MPOXOIAIIETo yepes3 maiidy pacxoaa.

Eblyucnaeman wania

YerakaBnueaemas waiba

Pucynok 19 — YcioBHoe npeacTaB/ieHne maiobl

Ha pucynke BHIHO, Kak MEHSIIOTCS IOTEpU Ha Iaiide, yCTaHOBIEHHOW Ha

HOJAI0IIEM TPYOOIIPOBOE, IPU YBEIMYEHUH PACXOa Yepe3 Hee B J1BA pasa.
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Pucynoxk 20 — XapakTepHCTHKH APOccebHbIX 1IAi0

Peryasitop naB/jieHust

Pezynamop oOaenenus - YCTPOWCTBO C TIEPEMEHHBIM COIPOTUBIIEHHUEM, KOTOPOE
MO3BOJISIET TMOAJEPKUBATh 3aJaHHOE [aBJIEHHUE B TPYOOIPOBOJE B OMNPEICICHHOM
JMara3oHe M3MEHEHUs pacxona. PerynsTtop maBieHHS MOXKET yCTaHABIMBAThCS Kak Ha

MOJIal0IIEM, TaK U Ha 0OpaTHOM TPyOOIPOBOJIE.
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Pucynok 21 — Peryasitop naBjienust

Ha pucynke 21 mnokazaHo, 4TO NpH yBEJWYEHWH B JIBa pa3a pacxoia depes
PEryisTop, YCTAaHOBJIEHHBI B 0OpaTHOM TpyOOIpOBOJE, JaBICHHUE B PETYIHPYEMOM Y3Iie
0CTaeTCs MOCTOSHHBIM.

BenuunHa CONpOTHUBIIEHUS peEryjsTopa MOXET HM3MEHATbCS B Ipeneiaax oT
OECKOHEUHOCTH 10 CONPOTHBIIEHHSI TMOJHOCTBIO OTKPBITOro perynaropa. Eciau ycnoBus
paloTHI CETH 3aCTABISAIOT PETYISATOP MOTHOCTBIO OTKPBITHCS, TO OH HAUMHAET paboTaTh Kak

HEpETryJIUPYEMBIN APOCCENUPYIOIIUN Y3€El.

Pery.lmTop pacmoJjJaraeMoro Hamopa
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Pezynamop pacnonazaemozo Hanopa — 3T0 CUMBOJBHBIA OOBEKT TEIUIOBOW CETH,
MOJIIEP>KUBAIOIINIA 3a/IaHHBIN paciioiaraeMblil Harmop mnocie ceosl.

PaGora perymsatopa pacrmoiiaraeMoro Hamopa aHajJoru4Ha paboTe peryisitopa
JABJICHUsS, TOJIBKO B 3TOM Cllydae PEryJsTop cTapaeTcs Iep:KaTh MOCTOSHHOW 3a/laHHYIO
BEJIMYHMHY PAcCIIoaraeMoro Haropa.

E perynaTop pacnonaraeMoro Hanopa Ha nogaiolem TpySonposoae

E pPerynaTop pacnonaraemoro Hanopa Ha obpatHom TpyBonposoge

PucyHok 22 —Y cjioBHOe MpeIcTaB/IeHUE PeryJssTOPOB Hanmopa

Peryasitop pacxoaxa

Pezynamop pacxooa — 5T0 CUMBOJIBHBIA OOBEKT TEIJIOBOW CETH, TOJCP>KUBAIOIINN
3a/IaHHbIM MOJIb30BaTEIEM PACXO/]] TETIOHOCUTEIIS.

PerynsTtop MOXHO ycTaHaBiIMBaTh Kak Ha TMOJAalOUIEeM, TaKk U Ha OOpaTHOM
TpybompoBone. K pabore perymaropa pacxoiga MOXKHO OTHECTH BCE CKa3aHHOE IIPO

peryJsTopsl JaBICHHUS.

ﬁ perynaTop pacxoga Ha noaatollem Tpybonposoae

ﬁ perynatop pacxoaa Ha o6paTHoM TpyGonposoae

PucyHok 23 — YcJi0BHOe npecTaBJIeHUE PEryJasiTOPOB pacxoaa

B cymectByromux 6a3zax ganHbix «ZULU» mnpemycMaTpuBarOTCsS CTaHIApPTHBIC
XapaKTEPUCTUKH 10 MPUBEICHHBIM BBIIIE TUIIAM O0BEKTOB CUCTEMBbI TEIUIOCHAOKEHMSL.

CoctaB uH(poOpMaIMU MO KaXIOMY THUIY OOBEKTOB HOCHUT Kak HH(POPMATUBHBIN
XapakTtep (Hampumep: Ui UCTOYHUKOB - HAaWMEHOBAHUE MPEANpPUATHS, HAUMEHOBAHME
MCTOYHUKA, IJIsl TOTpeduTeseil - aapec y3jia BBOJla, HAUMEHOBAaHUE y3Jla BBOJA U T.1.), TaK
¥ HEOOXOAUMBIH 17151 QYHKIIMOHUPOBAHUS PACUeTHON MOJETH (HarpuMep: JUIsl HCTOYHUKOB
- reoJIe3nvecKast OTMETKa, pacueTHasi TeMIIepaTypa B MOJA0IIEM TpyOOpoBoie, pacueTHas
Temreparypa XoiogHoil Boabl). IlomHoTa 3amonHeHuss 0a3bl JAaHHBIX M0 MapameTpam
3aBHCHUT OT HaJU4MsI UCXOJHBIX JaHHBIX, IPEAOCTABICHHBIX 3aKa3YMKOM U ONPOIIECHHBIMU
CyOBbEKTaMM CUCTEMBI TEMJIOCHA0KEHUS HACEJICHHOI'O ITYHKTA.

[Tpu xenaHuW MONH30BATENS, B CYIIECTBYIOIME 0a3bl JaHHBIX MO OOBEKTaM CETH

MOKHO ,Z[O6aBI/ITI) JOITOJIHUTCJIbHBIC ITOJIA.
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3.3. llacnopTH3auus ¥ ONHCAHHE PACYETHBIX €IUMHHI] TEPPUTOPHAIHLHOIO

ACJCHUN, BRKJIKOYast aIMUHUCTPATUBHOE

BHGKTpOHHaH MOACIb IO3BOJJIACT HArJIdJHO Ha TOIIOOCHOBC CCIBCKOI'O ITOCCICHMA
pasrpaHuduTb W IACIIOPTH3UPOBATH CAWHHIBI TCPPHUTOPHAIIBHOI'O IOCJICHHA. Takumu
T'paHUIaMU TCPPUTOPUAIBEHOTO ACIICHUA MOTYT ABJISATHCA:

— KaJacTpOBBIE KBapTallbl,
— TEIIOCETEBBIE PAWOHBI;
— IUIAHUPOBOYHBIE PAOHBI;

— aJIMUHHCTpPATHUBHBIC PaHOHBI.

Cerka palloHUpOBaHUS, HAHECEHHAs B AJICKTPOHHOW MOJEINHU, MO3BOJISET MPUBS3AThH
0a3y TaHHBIX, COCTOAIILYIO U3 CBEJCHUM, BXOAAIINX B MACHIOPT SIUHUIIBI TEPPUTOPHATHEHOTO
JeleHusl, K IUIOMIQAHOMY OOBEKTY, OMNpPEACNSIIONEMyY TPaHUIBI OSTOM  €IUHUIIBL.

['padmuecku, aAMUHUCTPATUBHOE JIeTICHUE MPOMILTIOCTPUPOBAHO Ha pUCYHKE 24.
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87

Pucynok 24 — Jlesienue teppuropun 3ATO Kes1e3HOropck mo 30Ham TeNJI0MJIOCHAGKEeHUS
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3.4. T'uapaBauyeckuid  pacyeT  TeIJIOBbIX  ceTeill  JiI000il  cTemeHH
3aKOJILIIOBAHHOCTH, B TOM YMCJe THAPaBJIHYECKHii pacyeT MpU COBMECTHOI padoTe

HECKOJIbKHUX HCTOYHHUKOB TEIJIOBOH JHEPIru HA €AHUHYIO TCIJIOBYIO C€Th

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

Pa3mMepHOCTh paccUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb UX 3aKOJIbLIOBAHHOCTH, a
TaKXe KOJMYECTBO TEIUIOMCTOYHHUKOB, PAa0OTAIOLINX Ha OOIIYIO CETh - HE OTPAaHUYCHBI.

[locne co3gaHust pacyeTHOW MaTEMaTHYECKOM MOJENW CceTH M (POPMUPOBAHMS
[acIoOPTU3ALUN KaXA0ro 00BEKTa CETH, B OIYUYUBIIEHCS 3JIEKTPOHHON MOAETU TOCEIEeHUs
MOTYT BBITIOJIHSTHCS PA3JINYHbIE TEIUIOTHIPABINYECKUE PACUETHI.

Pacuer cucrem TeruiocHaOXEeHHS MOXET MPOU3BOAMUTHCA C YYETOM YTEUeK U3
TEIJIOBOM CETU M CUCTEM TEIUIONOTPEOICHUS], @ TaKKe TEIJIOBBIX MOTEPh B TPYOOIIPOBOAAX
TEIUIOBOW ceTH. PacueT TemaoBbIX MOTEph BeAeTCs JM00 10 HOPMAaTUBHBIM MOTEPSIM, OO
10 (PaKTUYECKOMY COCTOSIHUIO U30JIALIUU.

Pe3ynbpTaThl pacdyeToB Moryt ObITh 3KcnoptupoBanbl B MS Excel, HarmsnHo
NPEJCTAaBICHBl C IMOMOUIbI0 TEMATUYECKOW PACKPACKU M IbE30METPUYECKUX TIpaduKOB.
Kaprorpapuueckuii Marepuas U cxema TEIJIOBBIX ceTeld MOXeT ObITh OopmIileHa B BHJIE
JIOKYMEHTa C UCII0JIb30BAHMEM MAKETa Ie4aTh

B mnactosimee Bpemss B coctaB pacuetoB [IPK Zulu Thermo Bxomutr 6 Tumos
T'MJIPaBIMYECKOrO pacyera:

— HaJaJ0YHbIN pacuer;

— IIOBEPOYHBIN PaCUeT;

— KOHCTPYKTOPCKHUH pacyer;

— pacueT TeMIepaTypHOro rpaduka;
— pacyer HaJEeKHOCTH;

— PpacCuCT HOPMATUBHBIX MMOTCPH TCILIA YCPE3 N30JIAUIO.
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3.5. Moz(eJmpOBa}me BCE€X BHIOB nepekﬂmqeﬂnﬁ, oCymieCTBJISIEMbBIX B
TCIVIOBBIX CE€THAX, B TOM 4YHCJ]IC IIEIJEKJ'IIO‘leHI/Iﬁ TCIVIOBBIX Harpy30K MEKIY

MCTOYHHKAMM TEIJIOBOM JHEPIrum

[Iporpammuoe  obecrieuenne  [IPK  ZuluThermo  mo3BosisieT  mpOBOIUTH
MOJICIMPOBAHUE BCEX BHUJOB NEPEKIIOUCHHIN B «TUApaBIMYecKOM moaenn» cetu. CyTb
3aKJII0YAeTCd B ABTOMAaTUYECKOM OTCIEKHBAHUM MPOTPaMMOM COCTOSIHHMSI 3allOpPHO-
pEryIupyoIieil apMaTypbl U HAaCOCHBIX arperatoB B 0a3e JaHHBIX OMHCAHUS TEIUIOBOU
cetu. Jltoboe mepekitoueHne Ha cCXeMe TEIUIOBOM CeTH BiieYeT 3a cO0OM aBTOMAaTHYeCKOe
BBITIOJTHEHUE THIPABIUYECKOTO pacueTa, M, TaKUM 00pa3oM, B JIIOOOW MOMEHT BpEMEHU
MOJIB30BATENb BHUJNUT TOT THUIPABIMYECKHI PEKHUM, KOTOPBIA COOTBETCTBYET TEKYIIEMY
COCTOSIHUIO BCE€Il COBOKYITHOCTH 3allI0PHO-PETYIUPYIOLIEH apMaTypbl U HACOCHBIX arperaToB
Ha CXEME TEIIOBOU CETH.

[lepexnroyeHuss MOTYT OBITh KaK OJWHOYHBIMH, TaK M TPYNIOBBIMH, JUIS JHOOOM
BBIOPAHHOM (TOMEUEHHON) COBOKYITHOCTH MEPEKITI0YAEMbIX 2JIEMEHTOB.

JIsi HACOCHBIX arperaToB M WX TPYII B MOJEIH JOCTYIHbI HECKOJIBKO BHUJIOB
MEPEKITIOYCHU:

— BKJIIOYCHHUE/BBIKIIIOYCHUE;

— JpOCCETUPOBAHUE;

— U3MEHEHUE YacTOThI BpallleHUs TPUBOA.

3aIBUKKH THUIIA «IPOCCENbY, TOMUMO JIBYX KpallHMX COCTOSHHUN (OTKPBITA/3aKphITA),
MOTYT UMETh MPOMEKYTOYHOE COCTOSIHUE «IIPUKATay, OMpeesieMoe B TUO0 B MPOIEHTaX
OTKPBITHSI KJIamaHa, JUOO B 4ucie 000poTOB mTOKa. [IpM 3TOM COCTOSHMM 3aJIBHXKKA
MOJICJIUPYETCSI CBOMM TUAPABINYECKUM COMPOTUBICHUEM, PACCUUTAHHBIM IO MACMOPTHOU
XapaKTEPUCTUKE KIIarnaHa.

[Ipu mr000M mMepexIroYeHWH HACOCHBIX arperartoB B HACOCHOW CTAaHIIMM WM Ha
UCTOYHMKE  aBTOMATHUYECKHM  MEPECUUTHIBAETCS  CYMMapHas  pacXOAHO-HAMOpHas
XapaKTepUCTUKA BCE COBOKYMHOCTH PabOTAIOUIMX HACOCOB.

Jlnst perynatopoB JAaBICHUS W pacxofa NEPEeKIIOUYECHUEM SBISIETCS HW3MEHEHUE
YCTaBKH.

Jliis moTpeOuTerneii mepeKIoYeHIEM SBIISIETCS JIF000€ U3 CIEIYIONINX JeHCTBUI:

— BKJIIOUYEHUE/OTKIIIOUCHUE OJIHOT'O MJIM HECKOJIbKHUX BHJIOB TEILIOBOM Harpy3Ku;

— OI'PaHUYCHUC OJHOI'O MJIN HECCKOJIbKUX BHU/I0OB TEILUIOBOM Harpy3Ku,
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— HW3MEHEHHE TEeMIEepaTypHOro rpaduka WIH YIEIbHBIX PACXOJ0B TEIUIOHOCHUTEIIS

110 BUJaM TEIJIOBOM Harpy3Ku.

[IpenycmoTpena renepaiiysi CrieluaibHbIX OTYETOB 00 OTKIIOUEHHBIX/BKIIOYEHHBIX
abOHEHTaX W yYacTKax TEIUIOBOW CETH, COCTOSHHE KOTOPBIX H3MEHUJIOCH B PE3yJbTaTe
MOCJICTHETO TPOU3BEICHHOTO SIMHUYHOTO WJIM TPYIIIOBOTO MEPEKIIOYCHHS. DTH OTYETHI
MOTYT cojiepkaTh J00yro uHpopMamuio 00 STUX O0BEKTax, CoepKamylocs B 0Oasze
JTAHHBIX.

PexxuM rupaBIudecKoro MoACIMPOBAHMSI TTO3BOJISIET ONEPATUBHO MOJyYaTh OTBETHI
Ha BOMpochl Tumna «Yto Oyner, ecnu...?» DTO AaeT BO3MOKHOCTh M30€KaTh OMIMOOYHBIX
NEHCTBUY MPU PETYIMPOBAHUH PEKMMA U TIEPEKIIIOUCHUIX Ha peabHOM TEIJIOBON CETH.

[TogxcucreMa THIPABIMYECKHX PACUETOB IMO3BOJISET MOJACIMPOBATH MPOU3BOJIBHBIC
PSKHMMBI, B TOM YHCJIE aBapUiHBIC W MEPCIEKTUBHBIC. [ MApaBIMYecKOe MOJICTUPOBAHUC
MpeJIoyaracT BHECEHHE B MOJENb KaKUX-TO W3MEHEHHH C LEeIbI0 BOCIPOU3BEICHUS
PSKUMHBIX TOCIICJICTBUN 3TUX WM3MEHEHHWH, KOTOpPhIE HWCKAKAIOT peallbHbIC JaHHBIC,
OTHCHIBAIOIIINE YKCILTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYIIEM COCTOSTHHH.

[ToxcucreMa THAPABIMYECKUX PACUCTOB COJMCPIKHUT CIICIUATBHBIA WHCTPYMEHTAPHA,
MO3BOJISTFOIIMM JIJIS1 1[I MOJIeTMpPOBaHUs CO3/1aBaTh U aIMUHUCTPUPOBATH CIICIUATbHBIC
«MOJIeTIbHBIE)» 0a3bl — Ha0OPHI JTAHHBIX, KIIOHUPYEMBIX U3 OCHOBHOUM (KOHTPOJIbHOW) 0a3bl
JAHHBIX OTMCAHMS TEIJIOBOM CETH, HAa KOTOPHIX MPEyCMaTpUBACTCS TPOU3BEICHUE TIOOBIX
MaHUTYJSAIUNA 0e3 pucKa UCKa3UTh WIH MOBPEIUTh KOHTPOJIbHYIO 0a3y. J[aHHbBIN MexaHU3M
TaKXKe 00ecTieynBacT BO3MOXXHOCTh OCYIIECTBICHHUS CPaBHUTEIHHOTO aHAIHM3a Pa3IUIHBIX
PEXXUMOB pabOTHI TEIJIOBOM CETH, PEaIM30BAaHHBIX B MOJIENIBHBIX 0a3ax, Mexay coboil. B
YaCTHOCTH, HAIVISJIHBIM aHAJIWTHYECKHM HWHCTPYMEHTOM SIBJISIETCS  CPaBHUTEIBHBIN
MEE30METPUUECKUA TpaduK, HAa KOTOPOM TPHUBOASITCS W3MEHEHUS THUIPABINYECKOTO

PEeKHUMaA, IPOU3OUMICAIINEC B PE3YJIBTATC TCX WJIN MHBIX MaHHHYHHHHﬁ.

3.6. Pacuer 0a/1aHCOB TeNJIOBOii YHEPTHM N0 HCTOYHHKAM TeNJIOBOM JHEPrUU U

110 TEPPUTOPHATBHOMY IPU3HAKY

B pesynbraTe pacueToB OallaHCOB TEIJIOBOW SHEPIMM MO MCTOYHMKAM U IO
TEpPPUTOpUATBHOMY Tpu3HaKy, BbinodHsemblx B [IPK ZuluThermo, ycranaBnmuBaercs
NOTPEeOHOCTh B TEIJIOBOM 3HEPIMM CYIIECTBYIOIIUX WU MEPCIEKTUBHBIX MOTpeOHUTenel B
KaXIOM CyOBEKTE OKpyra, C LENbI YCTAHOBJIEHHS JOJU IOJIE3HOTO OTIyCKAa TEIIOBOU

OHCPI'vMH B CCTh U 3HAYCHUH IMOTCPb SHCPI'UH.
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Pe3ynbTaThl BBIMOTHEHHBIX PacYeTOB MOXKHO SKcopTHpoBaTh B MS Excel.

3.7. Pacuer nmoTrepb TEeNnJIOBOM JHEPIruu Ye€pe3 M30/JHUI0 U € YyTeUKaMu

TECNJIOHOCHUTECJIA

lenpto maHHOrO pacyera SIBISETCA ONPEACIICHNE HOPMATHBHBIX TEIUIOBBIX HOTEPh
yepe3 M30JALHI0 TPYOOIpoBOI0B. TeIIoBble MOTEPU OMPEACNSIIOTCS CYMMApHO 3a TOJ C
pa3z0uBkoii Mo Mecsanam. [IpocMoTpeTs pe3ynbTaThl pacueTa MOKHO KaKk CyMMapHO IO Bcei
TEIUIOBOM CETH, TaK W IO KaXJOMYy OTAEIBHO B3ATOMY HCTOYHHMKY TEILUIOBOW 3HEPTHH U
KaXIOMY IeHTpaibHOMY TeruioBomy NyHKTY (L[TII). Pacuer mokeT OBITh BBINIOJIHEH C
Y4eTOM MOIPaBOYHBIX KOA(DPHUIIMEHTOB HA HOPMBI TETJIOBBIX MOTEPh.

[IpocMoOTpeTh pe3yabTaThl pacyeTa MOKHO Kak CYMMAapHO MO BCEM TEIIOBOM CETH,
TaK M 10 KaXJOMy OTIEIbHO B3SITOMY HCTOYHUKY TEIUIOBOM SHEPIUH M KaXIOMY
neHTtpaibHomMy TemoBoMy nyHKTy (LITII), a Taxxke 1o pa3nuuHBIM BlaJeIblaM
(bamancoaepskaTessiM) y4aCTKOB TETJIOBOM CETH.

B03MOHO KONMMPOBaHHWE UCXOJIHBIX TAHHBIX OT OJAHOro uctoyHuka win LITII cpazy
BceM oObekTam, otnenbHo ucrounukam, L[TIT mo xontypy otomnenus wiu ['BC. Takxke

PE3yIbTaThI BRIMOJHEHHBIX PacuyeTOB MOKHO TIOCMOTPETh dKCopTHpoBaTh B MS Excel.
3.8. Pacuer moka3are/ieil HAACKHOCTH TEILJIOCHAOKEHU A

Ilenpro pacdera SBISETCS OIEHKA CIIOCOOHOCTH JCHCTBYIONIUX W MPOCKTUPYEMBIX
TEIUIOBBIX CETeH HAJEKHO oOecredyrBaTh B TEUCHUE 33JJaHHOTO BpPEMEHU TpeOyeMmbie
PEXKUMBI, TMapaMeTpbl M KAa4eCTBO TEIUIOCHAOKEHUS KaKJIOro IIOTPEOMTENsI, a TakKe
000CHOBaHKME HEOOXOTUMOCTH WM TPOBEPKU A(H(PEKTUBHOCTH peau3alud MEPOTPUITHH,
MOBBIIIAOIITUX HAJIC)KHOCTD TEINIOCHAOKEHUS TTOTpeOUTeNel TeIJIOBOI YHEPTHH.

OreHKa HAJI)KHOCTHU TETUIOBBIX CETEH OCYIIECTBIISECTCS IO pe3ybTaTaM CPAaBHEHHUS
pacyeTHBIX 3HAUCHUH TOKa3aTeled HaJIe)KHOCTH C HOPMHPOBAHHBIMH 3HAYCHUSMH ITHUX
IoKa3aTeJIel B COOTBETCTBUU ¢ nmoJiokeHusmu 1. 6.28 CHull 41-02-2003.

O0ocHOBaHWE  HEOOXOJAMMOCTH  pealM3allid  MEPOINPHUSATHH,  MOBBIIIAIONTUX
HAJIC)KHOCTh TEIUIOCHAOKEHHSI TOTpEOUTENIeld TEIJIOBOW JHEPTHH, OCYIIECTBISACTCS IO
pe3yNbTaTaM KaueCTBEHHOT'O aHaJIM3a MOJyYEeHHBIX YHCICHHBIX 3HAYCHUH.

[TpoBepka 3 pexkTUBHOCTH pean3aiii MEPOTPUATHHN, TMOBHIIAIONINX HAJICKHOCTh
TEIUIOCHAOKECHHSI  TMOTPEOUTENEH, OCYIIECTBISIETCSI IIyTEM  CPaBHEHHSI  MCXOJHBIX

(HOHY‘I@HHHX J0 peanmaum/l) 3HAUCHUN TOKa3aTeleu HaJICKHOCTH, C PACUCTHBIMH
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SHAYCHUAMHU, IIOJYUCHHBIMU IIOCJIC pCaIn3allun (MOI[CJ'H/IpOBaHI/IH peanmam/m) 9THUX

MEPONPUATHH.

3.9. I'pynnoBbie U3MeHeHHMs] XaPAKTEPUCTHK 00beKTOB (YYaCTKOB TeIJIOBBIX
cereil, moTpeOuTesell) MO 3aJaHHBIM KPUTEPUAM C LeJbI0 MOAEJIMPOBAHUSA

PA3THYHBIX IEPCHECKTUBHBIX BAPDHAHTOB CXE€M TeNJI0CHAOKEeHU S

JIaHHBIA MHCTPYMEHT MPUMEHUM JJIsl Pa3IUYHbIX e U 3a/ad THAPaBINYECKOro
MozenupoBanus. (OCHOBHBIM TNpEIHA3HAYECHUEM SIBIIAETCS KaJIMOpOBKA pacyeTHOU
THJIPaBINYECKON MOJIEIH TETUIOBOM ceTu. TpyOoIrpoBoIbl peabHOM TEIIOBOM CeTH BCeraa
UMEIOT  (U3UYECKHUE XapaKTePUCTHKH, OTJIMYAIOIIMECSs OT TMPOEKTHBIX, B CHIY
MPOUCXOASAIINX BO BPEMEHH M3MEHEHHH - KOPpPO3UM U BBIMAJACHUS OTJIOKECHU,
OTpaXAIONIMXCd Ha W3MEHEHMHM JKBHBAJICHTHON IIIEPOXOBATOCTHM W  YMEHbBIIICHUU
BHYTPEHHEr0 JMaMeTpa BCJEICTBHE 3apacTaHus. OTH U3MEHEHHUs BIMSIOT Ha
THJIpaBINYECKHE COMPOTUBIICHUS YUaCTKOB TPYOOIPOBOIOB, U B MacIITabax TEIJIOBOM ceTu
MO »5T0 TPUBOIUT K 3HAUYUTEIBHBIM PACXOXKACHHUSIM PE3yJIbTAaTOB THUIPABINYECKOTO
pacdyera TO «IPOEKTHBIM» 3HAYEHUSIM C pPEATbHBIM TUIPABIMUYECKUM PEKUMOM,
HAOIIt0/IaeMbIM B OKCIUTyaTUpyeMon TeruioBoi cetu. C Apyroi CTOPOHBI, H3MEpPUTH
JIEWCTBUTEIIPHBIC 3HAYCHHUS IIEPOXOBATOCTEH © BHYTPEHHHUX JUAMETPOB Y4YaCTKOB
JCUCTBYIOIIEN TEIUIOBOM CETM HE IMPEACTABISETCS BO3MOXKHBIM, IIOCKOJBKY 3TO
noTpeboBamo Obl MacCOBOTO BCKPBITHS TPYOONPOBOAOB, YTO BpSJ JIU PEATU3yEMO.
[ToaToMy 3TH 3Ha4YeHUS MOXXHO JIMIIb KOCBEHHBIM OOpa30M OIIEHUTh HAa OCHOBaHUU
CpaBHEHHUsI peandbHOro (HAaOII0IaeMOro) THAPABIWYECKOTO peXUMa C pe3yiabTaTaMu
pacyeToB Ha TMIPABINYECKOW MOJIETU, U BHECTH B PACUETHYIO MOJI€NIb COOTBETCTBYIOIINE
nonpasku. B 3ToM, B iepBOM MPUOIHNKEHUH, © COCTOUT TPOIECC KaTUOPOBKH.

NHCTpyMEHT  TpymmoBBIX — OMEpanuii  MO3BOJISIET  BHITIOJIHUTH ~ W3MEHEHUE
XapaKTEePUCTUK JIJISi TOJAMHOXKECTBA YYACTKOB TEIJIOBOM CETH, ONPEEIIEMOro 3aJaHHbIM
KpUTepueM 0TOO0pa, B YaCTHOCTH:

— 10 Bcell 0a3e MaHHBIX ONMMCAHMS TCIJIOBOM CETH;
— TI0 OJTHOM M3 CBSI3HBIX KOMITOHEHT TEIJIOBOM CETH (TETIOBOM 30HE UCTOYHUKA);

— MO  HEeKOoTopoi  rpadmueckoi  oOmacTh,  3aJaHHOW  MPOU3BOJILHBIM

MHOT'OYTOJIbHUKOM;,

— BIOJIb BbI6paHHOFO ITyTH.
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[Tpu >TOM Ha mMH000H M3 BBIIIETIEPEUYHUCICHHBIX «IIPOCTPAHCTBEHHBIX)» KPUTEPUEB
MOKET OBITh HaJOXEHA CYMNEepIO3Ullds KpUTepueB oTOopa MO KIACCHPHUIUPYIOUUM
IpU3HAKaAM:

— MO0 TMOJAIIUM UM OOpaTHBIM TPyOONpOBOAaM TEIMJIOBOW ceTH, JHOO

CUMMCTPHUYHO,

— [0  BUAY  TEIJIOBBIX  CeTed  (MarucTpasibHble,  pacHpelesIUTENbHbIE,
BHYTPHUKBapTAJIbHBIE);

— 10 y4acTKaM TEIJIOBOW CETH OMPEAEIEHHOIO YCIOBHOIO AUAMETPa;

— 10 Y4aCTKaM TEIJIOBOU CETH C OIpeIeJICHHBIM TUIIOM MPOKJIAAKH, U T.II.

Kputepun otGopa MOryr OBITH NPOM3BOJIBHBIMU MpU COOJIIOJEHUU OCHOBHOTO
TpeGoBaHus: UH(OpPMaLUs, HA OCHOBAHUU KOTOPOM CTPOUTCSI 0OTOOP, T0JIKHA B SIBHOM BHJIE
IPUCYTCTBOBATh B NACHIOPTHBIX ONMHUCAHUSAX YYACTKOB TEIJIOBOM CETH.

JUIs y4acTKOB TEIUIOBBIX CeTeH, OTOOpaHHBIX IO OIpPEJIEJICHHOW COBOKYIMHOCTH
KPUTEPHEB, MOXKHO IMPOU3BECTH JTIOOYIO U3 CIIEIYIOLIUX ONEpaI1ii:

— W3MEHEHUE KBHUBAJIEHTHOM 1IEPOXOBATOCTH;

— W3MEHEHHE CTENEeHH 3apacTaHus TpyOOolnpoBOIOB;

— u3MeHeHue KO3 PUIMEeHTa MECTHBIX IMTOTEPD;

— M3MEHEeHHue crocoba pacyeTa CONPOTUBIICHUS.

[locne mpoBeneHHs] cepuM M3MEHEHUN XapaKTEPUCTUK YYacTKOB TPyOOIpPOBOJOB
TEIUIOBOM CETH AaBTOMATUYECKU MPOU3ZBOJUTCS THUAPABIMYECKUN pacyer, pe3yJbTaThl
KOTOpOTO Cpa3y ke JTOCTYIHbI I BU3YyaJIU3aluy HA CXEME U aHaJIN3a.

[TockonbKy Npu WU3MEHEHUH XAapaKTEPUCTHK YYACTKOB TEIUIOBOM CETH UX MacmopTa
HE MOIUGPUIMPYIOTCS, B JIIOOOH MOMEHT MOXKHO BEPHYTHCS K HCXOJHOMY COCTOSHHUIO
pacyeTHOM TUIPABIMYECKON MOJENH, OIpeAeseMOMY MacHOPTHBIMU 3HAUYECHUSIMHU

XapaKTEpUCTUK YYACTKOB TEIJIOBOW CETH.

3.10. CpaBHuUTe/bHbIEe T@be30MeTpUYecKHe Tpaduku M pa3padoTKu u

aHaJInu3a CICHAPHUEB NMEPCHICKTUBHOI0 Pa3BUTHA TEIJIOBLIX cereil

Ilenpt0  TOCTPOEHUS  MBE3OMETPUYECKOTO  rpaduka  sABISETCS — HarjsaHas
WUTIOCTpAlUsl  pe3yJbTaTOB THUAPABIMYECKOTO pacyeTa (HalIaJ04HOrO, IOBEPOYHOIO,
KOHCTPYKTOPCKOr0). OTO OCHOBHOM aQHAJIMTHUYECKUA HMHCTPYMEHT CHELUAINCTA I10

T'HAPABIMYCCKUM pacudCTaM TCIIJIOBBIX CEeTeH. HpI/I OTOM Ha 3KpaH BBIBOAATCA:
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— * JIMHUS JaBJICHHS B MOJIAOIIEM TPYOOIIPOBOJE;
— * JIMHUS JaBIEHUS B 00paTHOM TPyOONIpPOBO/IE;
— * JIMHUS TTOBEPXHOCTHU 3E€MIIN;

— ¢ JMHMS NOTEPh HAIOpa Ha 1aioe;

— * BBICOTA 3/IaHUS;

— * JMHUS BCKUIAHUS;

— * JIMHUS CTaTUYECKOTO HAropa.

[[BeT u cTWIIb IMHUM 3a0a€TCSl OJIb30BATEIIEM.
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Pucynok 25 — IlpuMep nbe30MeTpuUYecKOro rpapuxa

B Tabnmune mox rpaduxoM BBIBOASTCS JUIS KaXKIOTO y3j1a CETH HAMMEHOBAaHHE,
reoJie3nyeckass OTMETKAa, BBICOTa TOTPEOWTENsA, HAMOpPhl B MOJAIONEM 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. KomudectBo BbIBOAMMOW Ton TpadukoMm wuHPOpMAIMM HACTpaUBaETCs
MOJIb30BaTEIIEM.

Taxxe rpaduk MOXeT 0TOOpakaTh MajcHUE TEMIICPATYPhl B TCIUIOBOM CETH, MOCIIC
MPOBEJICHUSI PACUYETOB C YYETOM TEIUIOBBIX MOTEph. llpu 3TOM Ha rpaduk BBIBOISATCS
3HAUCHUs TEMIIEpaTyp B Y3JIOBBIX TOUYKaX IO MOJAIOIIEMy W 00paTHOMY TPyOOIpOBOIAM.
KonuuaecTBo BeIBOIMMO# 101 TpadkoM WH(OPMAIIK HACTPAUBAETCS TIOJIb30BATEIIEM.

[Tee3oMeTpuUeckue rpaduxu CYIIECTBYIOIIETO TIOJIOXKCHHUS CUCTEMBI

TEII0CHA0KEHHS MMpCACTAaBJICHBI B HA PUCYHKAX HUIKEC.
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Pucynox 30 — IIbe3omeTprueckmii rpaguk y4yacTka TelJIOBOM CeTH OT KOTeJIbHOMH Ne2

35

l - o A28 433 427 405 408

28 27 272 28.4 278 263 268
EBo#nepHen mep. NepeomaRcsii Th-1 p.&§ TH-5 nocen Ti-8 ke 16 Th-94 ks, 18 Te-4 ¥ATH Ersced chan-S5e-nonep yex
1404 141 45 141,84 141 14161 14342 14312
1664 1685 168 1694 1684 16837 1683
7 16 661 15,708 14805 14,885 14275 13.88
384 619 756 569 BT 6 2498

0515 0515 0.515 0515 0515 0.250

0,054 0.04 0,094 0.004 0.002 .03

0047 0.035 0.082 0.004 0.002 0035

0,542 0.553 0,438 0116 0072 0,148

=0.601 0514 -0.409 0.1 =0.071 0145

0.7%8 0.584 0.375 0.0z8 0.011 0.108

a7 0516 0.328 0.026 0.091 0107

456,51 39470 3258 829 51.82 262

-426.91 -367.38 -282.07 -78.35 -50.88 -28.08



180

1775
175 39 30.4 125
1725 # < = — el il 323 —a 325 . 323 313
70 26 5 295 :31 : 3T EEEN M - 30 - :25 ] prkl
1675 7 b v ¥ b -
165
1628
160
; 157.5
g 155
£ 1525
150
1475
145
1425
140 e e c e
138
1325
130
H s eHoBaHME yanE KoaTenssaa N, TapTaT TE-1 TE-23 TH-2 M2 TE-2F TH-30 TH-31 WAMLa 40 net OxTabps 16
TeQARaHHECHan BECOT, M 14276 14232 139.67 138.21 138.61 139.63 138.47 139.66 140,08
Monssiid Hanop = 05p. Tp-e, M 1636 166.6 1691 1692 1693 1694 1695 1695 1656
Facnonaraemsiil Hanop, M 4 3.851 3262 307 2 863 2753 2485 2463 24
[inwsa yuacTka, 12 32 55 663 1068 152 636 242
LnameTp yyacmia, o 045 LA E] 015 0145 015 04 o4 0.05
MoTepw Hanopa B HoA. Tp-ae. M 0.07S 0.113 0123 0.048 0.055 0.05 0.007 0.027
MoTepw vanopa & obp. Th-ge, @ 0.074 a4 0122 0047 0.055 0,048 0.007 0,027
ﬁf’“""m BONS B NI T-AS. g 7gp 0.558 0.478 0.263 0.226 0.445 0.077 0.168
CropocTe BoAs B 00R. THAS. . 795 0,595 0473 0261 0224 0,443 -0.076 0,166
VRS MG HEE NHHEAHEE NOTENN B -
1og, To.ne. MM 5571 3.2 2035 0633 0.47 287 0.098 1.027
VRenurele nuHsiiHue noTepn s g o 3167 2013 0625 0.464 294 0,087 1024
08D, To-ae, MMM
Facxog B noa. Tp-as, TH 4852 T 2851 16.3 14 1228 212 115
Pacxos B oSp. Tp-ae, TH 4329 3691 -29.35 162 391 1222 21 115
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