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CocTaB 10KyMeHTa

O6OCHOBLIBaIOI_IlI/Ie MaTtcprualibl K CXCMC TCHJIOCHa6)KeHI/I$[, SABJIOIIUCCA €€

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINE I'JIaBbI:

«CyuiecTByroliee nojoxeHue B chepe npou3BoACTBa, epeaaun U MOTpeOIeHUs

I'naBa 1 . .
TETUIOBOM SHEPTUU JJIs NeJIel TeTIOCHA0KEHUS,;

1asa 2 «CyuiecTBymoliee U MepcrneKTUBHOE MOTpeOIeHHe TEIJIOBOW SHEPruu Ha LEIH
TEIIOCHAOKEHUS»;

a4 3 «DIIEKTpOHHAST ~ MOJIENb  CHCTEMBl  TEIUIOCHAOKEHUS  MYHHIIMITAILHOTO
00pazoBaHUY;

[1asa 4 «CymIecTBYOIINE U EPCIIEKTUBHBIE OAJIAHCHI TETIOBOW MOIITHOCTH UCTOYHHUKOB
TEIUIOBOM HEPIUH U TEIUIOBOW HArpy3Ku MOTpeOUTENeily;

a4 5 «Macrep-TulaH ~ pa3BUTHS ~ CHCTEM  TEIUIOCHAOKEHUS  MYHHIIMITAIBLHOTO
00pa3oBaHHAY,;
«CymiecTByOmuye W NEPCIEeKTHBHBIE  OalaHChl  MPOU3BOTUTEILHOCTH

[iapa 6 | BC7IOTIOATOTOBUTENBHBIX  YCTAHOBOK M MAaKCHMAJBHOTO noTpebIeHus
TEIUIOHOCHUTENS TEIUIONOTPEOISIONIMMY YCTAaHOBKAMH TIOTPEOUTENECH, B TOM
YHClie B aBAPUMHBIX PEKUMAX;

nasa 7 «[IpeayioxkeHUss 1O  CTPOMUTENBCTBY,  PEKOHCTPYKIUH,  TEXHHYECKOMY
MIEPEBOOPYKEHUIO U (MIJIM) MOJIEPHHU3AIMHI HCTOYHUKOB TEIIOBOI SHEPTUNY;

nasa 8 «[IpenyioxkeHus M0 CTPOUTEIBCTBY, PEKOHCTPYKIUU U (WIIM) MOJEPHH3AIUH

TEIJIOBBIX CETEN»;

«IIpennoxxeHusi MO MEPEBOAY OTKPBITHIX CHUCTEM TEIUIOCHAOKEHUSI (TOpSAYEro
I'naBa 9 BOJOCHA0XKEHUs), OT/IEIbHBIX YYACTKOB TaKMX CHCTEM Ha 3aKPBIThIE CHCTEMBI
rOpsiYero BOJOCHAOKEHUS;

I'maBa 10 | «IlepcrieKTUBHBIE TOTLIMBHBIE OATAHCHIY;

IT'naBa 1l «O1eHKa HaZeKHOCTH TEMIOCHAOKEHUS;

Inasa 12 «O00CHOBaHNE MHBECTHUIIMHI B CTPOUTENHCTBO, PEKOHCTPYKIIUIO, TEXHUYECKOE
TIEPEBOOPYKEHHUE U (UITN) MOJICPHUBALIHION;

«IHauKaTopbl  pa3BUTHS  CHCTEM  TEIJIOCHAOKEHHUS ~ MYHHIIMIAIBLHOTO
00pa3oBaHUY,;

I'naBa 14 | «lleHOBbIe (Tapu(HBIE) TOCIEACTBULY;

I'masa 15 «PeecTp enMMHBIX TETIOCHAOKAIOIINX OPTaHU3AIHI;

I'maBa 16 | «Peectp MeponpusiTuii cXeMbl TEMIOCHAOKEHUS;

I'maBa 17 | «3aMeuaHus v NMPEUIOKEHUS K MPOEKTY CXEMbI TEIIJIOCHAOKEHUS;

«CBOJIHBI TOM W3MEHEHMi, BBINIOJHEHHBIX B JopaboTaHHOW © (WUH)
AKTYaJTM3UPOBAHHON CXEME TEIJIOCHAOKESHUSI.

I'maBa 13

I'maBa 18
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Onpenesennst

B nacrosmen pa60Te IMPUMCHAIOTCA CIICAYIOIIHUC TCPMUHBI C COOTBCTCTBYIOIINMU

ONPEAECIEHUAMMU:
TepMuHbI Onpenenenust
Obecneuenne morpeduTeNeil TEIIOBOM YHEPTUN TETIIIOBOM
Tennocuabxenue .
SHEprueH, TEIUIOHOCUTEIIEM, B TOM YHUCIIC TIOJICPKaHHEe MOITHOCTH
Cucrena COBOKYITHOCTh UCTOYHHKOB TEIUIOBOM SHEPTUU U
TETUIOTIOTPEOIISIONINX YCTAHOBOK, TEXHOJIOTHUECKH COCTMHEHHBIX
TETUIOCHA0KEHUS

TCIIJIOBBIMU CCTAMU

HcTouynuk TenmoBoi
SHEPIUU

YcTpoiicTBo, IpeaHa3HauYeHHOEe Ul IPOM3BOJICTBA TEIIOBOM
SHEPruu

TemioBas ceThb

COBOKYIHOCTH YCTPONCTB (BKJIIOYAsl LIEHTPAJIbHBIE TEIUIOBbIC
MYHKTBI, HACOCHBIE CTaHIMH), PEIHA3HAUYCHHBIX JIJIS TIepeIauun
TEIUIOBOI SHEPTUH, TEINIOHOCUTEINS OT UCTOYHUKOB TEIIOBOM
SHEPTUU JI0 TEIJIONOTPEOISIFOIINX YCTAHOBOK

TeroBast MOIITHOCTb
(manee - MOIITHOCTH)

KonnyecTBo TemioBoi s3HEPruu, KOTOPOe MOXKET ObITh IPOU3BEJICHO
1 (WJIK) nepeaaHo Mo TEIIOBBIM CETSM 3a €AMHUILY BPEMEHU

Temnosas Harpyska

KonnyecTBo TemioBoii 3HEPruu, KOTOPOe MOXKET ObITh IPUHSTO
OTPEOUTENIEM TEIJIOBOM YHEPTUH 32 €IMHUILY BpEMEHU

[Torpebutens
TETIOBOM SHEPTUH
(manee moTpeOuUTEND)

JIuno, npuobpeTaroiee TEeIIOBYIO YHEPTUI0 (MOIIHOCTS),
TEIUIOHOCUTENb JIJISl KCTIOIb30BaHMS HA MIPUHAISKAIINX EMY Ha
ImpaBe CO6CTBGHHOCTI/I nin MHOM 3aKOHHOM OCHOBaHUH
TEIUIONOTPEOIIAIONINX YCTAaHOBKAX KO0 7151 OKa3aHHs
KOMMYHAQJIBHBIX YCIYT B 4HaCTHU ropsA4Cro BOIIOCHa6)KCHI/I$I u
OTOILJICHUS

TemnonoTrpebsronias
yCTaHOBKA

YcTpoicTBO, MPEeIHA3HAYECHHOE 11 UCTI0JIb30BAHUS TEINTIOBOM
SHEPTUU, TEIJIOHOCUTES ISl HYXK I MOTPeOUTENs TEIIOBOM SHEPTrun

TermtocHa0xaromast
OpraHu3arus

Opranu3zanys, oCyIecTBISIONas NPoIaXy NOTPEOUTENIM U (UITH)
TETIOCHAOKAIOIIMM OpPTaHU3aUSAM ITPOU3BEICHHBIX WU
MPUOOPETEHHBIX TETJIOBOW SHEPTUM (MOIIHOCTH ), TETNIOHOCUTEIS U
BJIAJICIONIAs Ha MTpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM
OCHOBAHWHW UCTOYHUKAMH TEIUIOBOW YHEPTUU U (MIIN) TEIUIOBBIMU
CEeTSMHU B CHCTEME TEIUIOCHA0KEHUS, TIOCPEICTBOM KOTOPOM
OCYIIECTBIISIETCS TETJIOCHAOKEHNE MOTpeOUTENel TEII0BOM
SHEpruu (JaHHOE MOJI0KEHUE MTPUMEHSETCS K PeryIupOBaHHIO
CXOJ/IHBIX OTHOIICHUH C y9aCTHEM MHINBUIYATbHBIX
npeanpuHIMaTenei)

TemnocereBas
OpraHu3aIus

Opranm3anys, OKa3bpIBaroIas yCIyry 1Mo nepeaade TermIoBon
SHEPTUH (TAHHOE MOJIOKEHNE IPUMEHSETCS K PeryTUPOBAHUIO
CXOJTHBIX OTHOIICHUH C YIaCTHEM WHIUBUIYaTbHBIX
MpeINpUHIMATETICH )

3o0Ha nencTBU
CHUCTEMBI
TEIUIOCHAOKEHNA

TeppuTopus CEIbCKOTO TOCEIEHUS WK €€ YacTh, TPAHUITBI KOTOPOU
yCTaHABIMBAIOTCA MO Hanbolee yAaleHHbIM TOUYKaM MOAKITIOYSHUS
noTpeduTesnell K TeIIOBBIM CETSIM, BXOSIIUM B CUCTEMY
TEIIOCHAOKEHUS

30Ha nelcTBU
HUCTOYHHUKA TEILIOBOMH
SHEPTHH

TeppuTopus CEIbCKOTO TOCEIEHUS WK €€ YacTh, TPAHUITBI KOTOPOU
YCTaHaBJIMBAIOTCS 3aKPBITHIMU CEKIIMOHUPYIOIIUMHU 33 IBUKKaAMHU
TEIJIOBOI CETH CUCTEMBI TEILIOCHAOKEHU S

Ycra"HoBieHHasa

CYMMa HOMMHAJIbHBIX TEIIOBBIX MOIITHOCTEM BCEro IMPUHATOTO 1O




TepMuHbI

OmnpenesieHus

MOILIHOCTh UCTOYHHKA
TEIJIOBOM dHEPrUU

aKTy BBOJIa B 3KCILTyaTaIMIO 000pYIOBaHHUs, TIPEAHA3HAYCHHOTO JUIS
OTITYCKa TETIOBOM YHEPTUU MOTPEOUTESIM Ha COOCTBEHHBIC U
XO3sICTBEHHBIE HYKIbI

Pacnomaraemas
MOIITHOCTHh UCTOYHUKA
TEIUIOBOM YHEPTUU

BennuuHa, paBHas yCTaHOBJICHHOW MOLTHOCTH HCTOYHUKA TEIJIOBOU
SHEPI'uH 3a BBIYETOM 00BEMOB MOLTHOCTH, HE PEATU3yeMOi 110
TEXHUYECKUM IIPUYMHAM, B TOM YUCIIE 110 IPUYMHE CHUKCHUS
TEIJIOBOM MOIIIHOCTH 00OPYZ0BaHUS B pe3yJIbTaTe SKCIUTyaTalli Ha
IIPOUICHHOM TEXHUYECKOM Pecypce

MOILHOCTb HCTOYHUKA
TEIJIOBOM dHEPrUHU
HETTO

BeJ'II/ILII/IHa, paBHasid pacnonaraeMoﬁ MOIIHOCTH MCTOYHHKA TEIUIOBOU
OHCPI'UH 3a BbIYCTOM TEIJIOBOM HarpysKu Ha COOCTBEHHBIE U
XO3SiICTBCHHBIE HYXXIbI

KomOunupoBanHas
BbIpabOTKa
NEKTPUUYECKON U
TEIUIOBON YHEPTUU

Pexxum paboThl TEIIIO3IEKTPOCTAHIIHI, PU KOTOPOM ITPOU3BOICTBO
ANEKTPUYECKOM SHEPTUU HETIOCPEICTBEHHO CBA3aHO C
OJIHOBPEMEHHBIM ITPOU3BOICTBOM TEILIOBOM YHEPTUHU

TennocereBbie
00BEKTHI

OOBbeKThI, BXOASAIINE B COCTAB TEIIOBOM CETH M 00ECIIeUnBAIOIIUE
repeavy TEI0BOM SHEPIUU OT UCTOYHUKA TETIOBOM SHEPTHUH J10
TEIUIONOTPEOIIAIONINX YCTAHOBOK MOTPEOUTENICH TEMI0BON YSHEPTHH

PacueTHBI DjIEMEHT
TEPPUTOPHUATILHOTO
NeJIEHUS

TeppuTopus CENbCKOT0 MOCEIEHUS WIH €€ YacTh, IPUHSTAS IS
1enei pa3paboTKU CXEeMBbI TEIJIOCHA0KEHUS B HEU3MEHSIEMbIX
TpaHUIlaX Ha BECh CPOK JCHCTBHS CXEMBbI TEIUIOCHAOKEHUS




IlepeyeHb NPUHATHIX 0003HAYEHM

B HacTosmei paboTe mpuMeHsIeTCs CASAYIONTUN CITMCOK COKpPAISHUN !

Cokpaienne Iosicnenue

BMK biouHo-MoaynbHasE KOTEIbHAS

BIIY BononoaroroButenbHas yCTaHOBKA

I'BC I'opsiuee BonocHabOxkeHue

ETO Enunast tenocHa0xkaromas opranusarys
3ATO 3aKpeITOE TEPPUTOPHUATIEHOE 00pa30BaHKE

NIl HNuBectuiimonnas nporpamma

NTII NuauBuiyanbHbIN TEIUIOBOM ITYHKT

MK, KM MynununanbHas KOTeJIbHas

MO MyHunumnaabHoe 00pa3oBaHue

MVII MyHuIMNIaIbHOE YHUTAPHOE MIPEAIIPUATHE
HBB Heo6xoaumas BasoBasi BIpyuka

HAC Hanor Ha 100aBICHHYIO CTOUMOCTh
HH3T HecHmxaemblil HOpMATUBHBIN 3a11aC TOILIMBA

HC Hacochas cranmnusa

HTA HopMmartuBHast TexHu4yeckasi JOKyMEHTALUS
H33T HopmaTtuBHBII 3KCIITyaTallMOHHBIN 3a11aC OCHOBHOT'O WJIM PE3EPBHOIO

BHJIOB TOIUIMBA

OB OTOIUIEHNE U BEHTHUIISIIUSI
OH3T OOmuit HOpMaTHUBHBIN 3arac TOIJINBA

TP [IpoeKkTHBIE ¥ U3BICKATEILCKHIE PaOOTHI

ITHC [ToBbICHTETLHO-HACOCHAS] CTAHIIMS

[III PO IToctanosnenue IIpaBurenscTBa Poccuiickont denepanyu

IITY Ilenononuyperan

CMP CTpouteabHO-MOHTaXXHbIE PA0OTHI

CII CenbCKoe MoceneHye

CUT Cucrema HEeHTPaTU30BAHHOTO TETUIOCHAOKEHMS

TO TenuoBas >Heprus

XBO XUMBOJOOYHUCTKA

XBII XHUMBOJIOIIOATOTOBKA

ITII [{eHTpanbHBIN TEIIOBOM IIYHKT

oM DNeKTpOHHAs MOJIENbh CUCTEMBI TEIUIOCHAOKEHUS




I''TABA 3. DQJIEKTPOHHASA MOJIEJIb CHUHCTEMbI TEIIVIOCHABKEHUSA
MYHUIUITIAJIBHOI'O OBPA3OBAHUSA

DONEeKTpOHHAss MOJIEJb CHUCTEMbI TEIUIOCHA0XXEHHsI BceBOJI0KCKOro ropoickoro
nocesenus BoinonHena B ITIKP ZuluGIS 2021 (paspabotunk OOO «Ilomurepmy», CII0).

Bce ruapaBnuueckue pacueTbl, NPUBEJIECHHBIE B JaHHOW paboTe, CAelaHbl B
AIIEKTPOHHOU MOJENH.

[Taketr ZuluThermo no3BosifeT cO31aTh paCYETHYIO MATEMATHUECKYIO MOJIEIb CETH,
BBIIIOJIHUTh TACHOPTH3aLMI0 CETH, M Ha OCHOBE CO3JaHHOW MOJEIM pEellaTh
UH(OPMALIMOHHBIE 33a/1a4H, 33]]Ja4 TOTOJOTHYECKOTO aHAIN3a, U BBITIOIHATH pa3InyHbIe
TEIIOTUIPABINYECKUE PACUETHI.

Pacuery moasiexxaT TYNUKOBBIE M KOJIBLIEBBIE TEIUIOBBIE CETH, B TOM YHCIIE C
NOBBICUTEIBHBIMA HACOCHBIMU CTAaHUUSMU M JPOCCEIUPYIOIIMMH  yCTPOMCTBaMH,
paboTaromye OT OJTHOTO WIH HECKOIbKUX HCTOYHHKOB.

[Iporpamma npeaycMaTpuBaeT TEIJIOTUAPABINYECKUN PACUET C MPUCOECTUHEHUEM
K CETU MHJIUBHUIYAIbHBIX TETUIOBbIX MYHKTOB (U TII) 1 eHTpanbHBIX TETUIOBBIX MYHKTOB
(IITII) 1O HECKOJbKHM JECSITKaM CXEMHBIX pEIICHWH, NPUMEHSIEMbIX Ha
tepputopun Poccun.

Pacuer cuctem TeruiocHaOXEHHsI MOXKET IMPOU3BOJUTHCS C YYETOM YTEUeK W3
TETJIOBOM CETU M CUCTEM TETUIONOTPEOICHNUS, a TAK)KE TEIUIOBBIX MMOTEPh B TPYOOTPOBOIaX
TEIJIOBOM CETH.

Pacuer TemioBbIX moTepb BelneTcs JUOO MO HOPMATHUBHBIM IMOTEPSM, JHOO IO
(aKTHUYECKOMY COCTOSTHUIO U30JISIIH.

Pacuerst ZuluThermo wmoryr pabGoTtath Kak B TECHOW HWHTErpaldd C
reorHpopmanmoHHoi cuctemoil (B Buzae Moxayis pacwmupenus ['MC), tak u B Buze
OTJENIbHOM OMOTMOTEKH KOMITOHEHTOB, KOTOPBIE IO3BOJIAIOT BBINOJIHATH PAcUeThl U3
IIPUJIOKEHUN MOJIB30BATENIEH.

Cocras 3a1a4:

— TIOCTPOEHHE PAcCUETHOMN MOJIENH TEIJIOBOU CETH;

— macnopTu3anus oObEKTOB CETH;

— HaJaJO04YHbIN pacyeT TEeIUIOBOM CETH;

— MOBEPOYHBIN pacyeT TEIIOBOU CETH;

— KOHCTPYKTOPCKHH pacyer TEIUIOBOU CETH;



— pacueT TpedyeMol TeMIEpaTypbl HA UCTOYHHKE;
— KOMMYTallMOHHBIE 3a/1a4H;
— TOCTPOEHHE NbE30METPUUECKOTO rpaduKa;

— PacudCT HOPMATHUBHLBIX IIOTCPH TCILJIA YCPEC3 U30JLALHULO.

3.1. I'paduueckoe mpeacraBjeHue 00bEeKTOB CHCTEMbl TEIIOCHAOKEHHUS €
NMPUBSA3KO K Tomorpaguyeckoil 0CHOBe MOCeJIeHHsI, TOPOACKOr0 OKpyra, ropoaa
(¢enepasbHOIO0 3HA4YeHHMSsT M € MOJHBIM  TONOJOTHYECKMM  ONHMCAHHEM

CBA3HOCTH 00HEKTOB

TemnoByro ceTb MOXXKHO HM300pa)kaTh HAa KapTe, C MPUBSA3KON K MECTHOCTU (IO
KOOpJMHATaM, C MPUBA3KOMN K OKPYKAIOIIMM 00BbEKTaM), YTO MO3BOJIUT B JIaJbHEMIIEM HE
TOJIbKO MPOBOAUTH TEIJIOTUIPABINYECKUE PACUeThl, HO U PElIaTh APYIMe MHKEHEPHBIE
3a/layd, 3Hasg TOYHOE MECTOHAXOXJACHHE TEIIOBbIX cered. [lpumep wu3o0paxeHus

TEILUIOBOM CETH Ha KapTe C HpHBﬁI3K0fI K MCCTHOCTH IIPCACTABJICH HAa pPUCYHKC HUKC.
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[1O ZuluGIS moxeT paboTaTh Kak B JIOKaTLHOUN CUCTEME KOOPAMHAT (TUIaH-CXeMa),
TaK M B OJTHOM U3 reorpauuecKux MpOeKITUH.

Cucrema nogaepxxuaet 6onee 180 matymos, B Tom uucie 113-90, CK-42, CK-95
mo 'OCT P 51794-2001, WGS 84, WGS 72, [lynkoso 42, NAD27, NAD8&3, EUREF 89.
Cnucok noJiiep>KuBaeMbIX JaTyMOB OyAET pacIIUPATHCS.

Cuctema mipepsiaraeT Habop mpeaonpeeeHHbIX CUCTEM KoopauHaT. Kpome Toro,
MOJIb30BaTeIb MOXET 3aJaTh CBOIO CHCTEMY KOOpPAMHAT C HHAUBUIYAIbHBIMU
nmapamMeTpaMu IS TOJJACP)KUBAEMBIX CHCTEMOM Tpoekiuidi. B wacTHOCTH, 3Ta
BO3MOKHOCTb TIO3BOJIUT, MPH M3BECTHBIX MapaMeTpax (KIrdax Mepexojia), MpUBsI3bIBaTh
JTAHHBIE, XpaHSIIMECS B MECTHOM CHCTeME KOOpJIWHAT, K OJHOM U3 TI00aTbHBIX
CHCTEM KOOpIUHAT.

JlanHble, XpaHsIIMecs B Pa3HBIX CHCTEMax KOOPAMHAT, MOXHO OToOpa)xaTh Ha
OJTHOM KapTe, B OJHOU W3 mpoekmuii. [Ipu 3Tom nepecuet koopauHAT (eciii OH TpeOyeTcs)
W3 OJHOIO JaTyMa B JPYrOM M U3 OJHOM MNPOEKUMH B JAPYTYIO IPOU3BOIUTCS INPH
OTOOpaKCHUU «Ha JIETY».

HaHHBIe MOJKHO IICPCIIPpOCHUPOBATDL U3 OJIHOM CHCTEMBbI KOOpJAHHAT B APYI'YIO.
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3.2. IlacnopTu3anusi 00bEKTOB CHCTEMbI TEIIOCHAGKEHU S

[Tpu pabote B reonH(OOPMAITMOHHON CUCTEME CETh JOCTATOYHO MPOCTO M OBICTPO
3aHOCUTCSI C IOMOIIBIO MBITIKK WM 10 KoopauHataMm. [Ipu 3toM cpasy dopmupyercs
pacuetHast Moxaenb. [locie Tpaduveckoro M300pakeHUS CHCTEMBI TEIUIOCHAOKCHHUS,
HEOOXOIUMO  3aJaTh  pacyeTHbIE  HapaMeTpbl  OOBEKTOB W BBINIOJIHUTH
COOTBETCTBYIOIINE PACUCTHI.

TerutoBast ceTh BKIIOYaeT B ceOsl CIEAYIOMNE OCHOBHBIE OOBEKTHI: MCTOYHHK,
y4acTOK (TpyOOIPOBOIBI), MOTPEOUTENH M Y3JIbI: IICHTpaIbHBIC TeI0oBbIe MyHKTHI (L[TII),

HACOCHBIE, 3aTIOPHYIO U PETyIUPYIONIYIO apMaTypy, KaMephl U APYyTrUe dJIeMEHTHI.

HcTounuk
M cTOUHUK — 3TO CHUMBOJIBHBIM OOBEKT TEIIOBOM CETH, MOJEIUPYIOLUIUN PEKUM
pabotel kotenbHOW miau TOL[. B maTemMaTtnueckoil MoJenyd HWCTOYHHUK MPEICTABISICTCS
CETEBBIM HACOCOM, CO3/IalOIIMM pacrlojiaraeMblii Hamop, W MOAMUTOYHBIM HACOCOM,
OTPENIETISIONINM HArlop B 00paTHOM TpyOOIpoBoie. Y CJI0BHOE 0003HAUYCHUE HCTOYHUKA B
3aBUCUMOCTH OT peXHMa pabOoThl MPEACTaBICHO Ha pucyHke HWkKe. Ilpum pabdote
HECKOJIbKMX HMCTOYHHMKOB HAa OJHY CETh, OJMH M3 HUX MOKET BBICTYNAaThb B KayeCTBE

OUKOBOU KOTEILHOM.

BEMEOYEH

OTERK)YEH

PucyHnok 2. Yci0BHOe H300pakeHre HCTOYHUKA

Yuacrok
VY4acToK — 3TO TMHEHHBIN 00BEKT, HA KOTOPOM HE MEHSIOTCS:
— JHMaMeTp TpyOoInpoBoAa;
— THUI OPOKJIAJKHU;
— BUJ U30JISIUY;

— pacxod TCIJIOHOCHUTCIIA.
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JIByXTpyOHasi TemioBas CeTh HM300pa)kaeTcsi B OJHY JIMHUIO U MOXKET, B
3aBHCHMOCTH OT >KEJIaHMs MOJIb30BATENsl, COOTBETCTBOBATh MM HE COOTBETCTBOBAThH
crangaptTHomy uzoopaxkenuto cetu mo 'OCT 21-605-82.

Kak mo6oif 00BEKT CeTH, y4yacTOK MMEET pa3Hble PeXKHUMbI pabOThl, HalpuMep,
«OTKJIHOYEH MOJAOIIUN» WM «OTKIIIOUYEH OOpPATHBIN» (CM. pUCYHOK HUXKE). DTH PEKUMBI

IMMO3BOJIAKOT CMOACINPOBATDH MHOFOTpY6HBIe CXEMBI TEIJIOBBIX CETEH.

Pexum 1 BrnioueHw! oba Tp-ga T Ll
Pexum 2 . Beiknwuersl oba Tp-aa T T
Pexum 3 - OTenroueH oGpaTHelil Tp-4 T - T
Pexum 4 OTknioveH nogawowui Tp-a T T
lMonezosatensckoe naobpaxeHne cetu Mzobpaxenue cetn no NOCTY 21-605-82

Pucynok 3. U300paxeHne HECKOJIbKHX COCTOSTHUI Y4ACTKOB, 321aBaeMbIX Pa3HbIMH
peKUMaMHu

¥Y3ean
¥Y3emn — 3TO CHMBOJIBHBIM OOBEKT TEIUIOBOM CETH. B TemioBod ceTu y3liamu
ABJISIIOTCS BCE OOBEKTHI CETU, KPOME MCTOYHMKA, IOTPEOUTENsT W Yy4acTKoB. B
MaTeMaTHYEeCKON MOJIeIM BHYTPECHHEE IMpeJCTaBlIeHHe OOBEKTOB (KpOME HCTOYHHUKA,
noTpedutens, mnepembluku, LTIl u perymaropoB) MoaenupyeTcss IBYMs Y3JIaMH,
YCTaHOBJICHHBIMH Ha MOJIAIOIIEM U 00paTHOM TPyOOIPOBOIAX.
YcnoBHOE 0003HAUCHHUE Y3JIOBBIX OOBEKTOB B 3aBHCHMOCTH OT PEXHMa pabOThI

NpeaACTaBJICHbI HA PUCYHKC HMIKCE.

TennoBad Kameps

@ paszseTBneHune

» cMeHa auameTpa

Pucynok 4. Yci10BHOe n300paskeHne y3JI0BbIX 00beKTOB

[IpocThIM y3710M B MOJIETTH CUUTACTCS JTFOOOM y3€II, YbH CBOMCTBA CIICIIUATBLHO HE
OroBOpeHbI. [IpocToil y3en CayXUT TOJNBKO JIJII COCIMHEHUs y4acTKOB. Takumu y3iamu
JUUISL MOJICJIH SABJISIFOTCSI TEIJIOBBIE KaMEpPhl, OTBETBJICHUS, CMEHbI JUAMETPOB, CMEHA THUIA

MPOKJIAIKN WJIM TUIIA U30JIAIUN U T. .
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LenTpajbHble TENJIOBbIE IIYHKTbI

Hentpanpubiit  TermoBo myHkT (LITII) — »3T0 y3ed AONMOIHUTEIHHOTO
pEryaupoBaHusl M paCHpeAciIieHUs TeIUIOBOM dHepruu. Hammume Ttakoro ysna
MO/Apa3yMeBaeT, YTO 33 HUM HAxXOJWUTCS TYNUKOBAas CE€Th, C WHAMUBUIYAIbHBIMHU
notpeourensimu. B IITII MoxkeT BXOIUTH TOJBKO OJMH YYaCTOK M TOJIBKO OJUH y4aCTOK
MOXET BBIXOAWTH. llpuueM BXOAAIMIMII Y4YacTOK HUAET CO CTOPOHBI Marucrpaiu, a
BBIXOJSIINNA Y4acTOK BEAET K KOHEUHBbIM noTpedutensim. Buytpennss koauposka LTI
3aBUCHUT OT €ro CXEMbl NMPUCOEIUHEHHUS K TETUIOBOM CeTH. DTO MOXKET OBbITh TPYIIIOBOM
AJEeBaTOp, TPYNIOBOM HACOC CMEILIEHUs, HE3aBUCUMOE MOAKIIOUEHHUE TPYIIbI
norpedureneit, Oovnepsl Ha I'BC u T.n. Ha naHHBII MOMEHT B pacnopsiKEHHH

noibs3oBatens 28 cxeM npucoeauHenust [TII.

G

—

urr-1

-

Maru cTpank
r
r
O—4—1-0
r
10
r

G
Pucynok 5. U3o6paxenne I{TII
Bcnomorarte/ibHbII y4acTOK
BcenoMorarenbHblii  y4acTOK — yKa3bIBaeT Hayallo TPYOONpPOBOJOB TOPSYETO

BOJIOCHAOKECHHS TIpH 4eThIpexTpyOHOH TeruioBoi cetn mocie LITII. Dto HeGombIOi
YY9aCTOK 3aKaHYMBAETCS IPOCTBIM Y3JIOM, K KOTOPOMY IOJKIIOUAETCS TPYyOOIPOBOJ

ropga4cro BOI[OCHaG)KeHI/ISI, KaK IMMOKa3aHO Ha pUCYHKC HHIKC.

BcnomorarenbHbIA
y4acTok ana UTn

/
UTn — @

Pucynok 6. Iloakiawouenue Tpyoonposoga I'BC
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IMoTpeduTenn
[ToTpebutens — 3TO KOHEYHBIM OOBEKT yYacTKa, B KOTOPBIM BXOJIUT OIMH
MOIAIOUTUHN U BBIXOJIUT OJIMH 00paTHBIN TPyOONpOBO/I TeIIOBOM ceTH. [loa moTpedutenem
ITIOHMMAaeTcsd aOOHEHTCKUI BBOJI B 3/1aHHUE.

VYcnoBHoe 0003HaueHHE MOTPEOUTENs] B 3aBUCUMOCTH OT pexuMa paboThl

‘ BEMKOYEH
. OTKNK4YeH

Pucynok 7. YciaoBHoe n300paxeHne norpedurteis

IMpCaACTaBJICHO HAa PUCYHKC HUKC.

[ToTpebutens TEIIOBOM SHEPTUM XapaKTEPU3YETCsl pacuUeTHBIMU Harpy3kam Ha
CUCTEMY OTOIUICHHsSI, CUCTEMY BEHTWISIMU M CUCTEMY TOPSYETO BOJOCHAOXKEHUS H
pacyeTHBIMH TeMIlepaTypaMH Ha BXOJE, BBIXOAEC TMOTPEOUTENs,, M PacuETHOU
TEMIIEpaTypOil BHYTPEHHETO BO31yXa.

B onHONMHEWHOM NpeACTaBIEHUN NOTPEOUTENTH — 3TO Y3JI0BOM 3IEMEHT, KOTOPBIN
MOJKET OBITh CBS3aH TOJBKO C OJHUM YYaCTKOM.

BayTpeHHsisi koaupoBKa TOTPeOUTENsT CYIIECTBEHHO 3aBUCUT OT €ro CXEMbI
MPUCOCINHEHUSI K TEIIoBOM ceth. CXembl MOTYT OBITH 3JI€BAaTOPHBIC, C HACOCHBIM
CMEIICHUEM, C HE3aBUCUMBIM MPHUCOSTUHEHUEM, C OTKPBITHIM WU 3aKPBITHIM OTOOPOM
Boabl Ha ['BC, ¢ perynstopamu TeMneparypsl, OTOIUICHUS, pacxojaa u T.1. Ha naHHbIN
MOMEHT B pacHOpsDKEHUU ToJib3oBatenst 31 cxema npucoeIuHeHus: OTpeOuTeNeH.

Ecnau B 3maHMM HECKOJIBKO Y3JI0B BBOJA, TO OOBEKTOM «IIOTPEOUTENHY» MOXKHO
ommcaTh KaXIblid BBOJ. B TOXe BpeMs Kak OJIMH MOTPEOMTETh MOXKHO OIHCATh IEIBIA

KBapTaJl WU 3aBO/JI, 33/1aB JIJI1 TAKOTO NOTpeOUuTesi 0000IIEHHBIE TEIIOBBIC HATPY3KH.

O0001eHHBI TOTPEOUTEIb
OO06oOmIeHHbI  MOTPEOUTENh — CHUMBOJIBHBI  OOBEKT  TEIUIOBOM  CETH,
XapaKTePU3YIOMIUNCA TMOTPEOISIEMbIM  PACXOJOM CETeBOW BOJBI WU  33JaHHBIM
conpoTuBlieHHeM. TakuMm mOTpeOuTeIeM MOXKHO MOJEIHUPOBATH, HAMPUMEP, OOIIYIO
Harpy3Ky KBapraa.
YcnoBHoe 0003HaueHHEe 00OOIIEHHOTO MOTPEOUTENSI B 3aBUCMMOCTH OT PEXUMa

paboThI MPEACTABICHO HA PUCYHKE HUXKE.
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BKITHOYeH
OTKNKOYeH

Pucynok 8. U300paxenue 00001IeHHOT0 MOTPeOUTEIS

Takoit 00BEKT yAOOHO UCHOJIB30BaTh, KOTJa BO3HHKAET HEOOXOIUMOCTh
paccuMTaTh TUAPABIUKY CETH 0e3 MHPOpPMAIMU O TEIJIOBBIX HArpy3kax M KOHKPETHBIX
cxemax MPUCOEIWHEHHs ToTpeOuTened K TemioBod certu. Hampumep, mpu pacuere
MarucTpaibHBIX ceTel HH(OPMAIIMK O KBAPTAIBHBIX CETAX MOXET HE OBbITh, a JIJISl OLIEHKH
MOTEeph HAaopa B MAarucTPaSX JOCTATOYHO 3a7aTh OOOOIICHHBIC PACXOJBl B TOYKAX
MPUCOEIMHEHHS KBaPTAJIOB K MaruCTPaIbHOM CETH.

B opHonmuHelHOM wu300pakeHUHM HE TpeOyeTcs MOAKIoYaTh O000OICHHBIN
MOTPEOUTENh Ha OTACIIBHOM OTBOJSIIEM YYacTKe, KaK B CIydae MPOCTOrO MOTPEOUTEIS.

To ecThb B 3TOT Y3€JI MOXKCT BXOJIUTH /M BBIXOOUTDH JII000€ KOJIMYECTBO Y4aCTKOB.

I
[ - > ——¢

NUCTOYHMK OGo6LeHHbIe NoTpeouTenu

Pucynok 9. BapuanTsl BK/JII0YeHHe 000011IeHHBIX MOTpeduTe el

3aaBHKKA
3aaBHKKA — 3TO CUMBOJILHBIN O0BEKT TEIIOBOM CETH, SIBJISIOIIUNICS OTCEKAIOIIUM
yCTpOIMCTBOM. 3aJBMKKa KPOME JIBYX PEXUMOB pabOThl (OTKpBITA, 3aKpbITa), MOMKET
HaXOJUTHCS B TPOMEXKYTOUHOM COCTOSIHUH, KOTOPOE OIPEACNSIeTCS CTENEeHbI0 €&
3aKpeITHS. [IpoMEXyTOYHOE COCTOSIHHE 3aJBUKKHA JIOJDKHO OMNpENesITcs Mnpu e

pexxume paboTHlI.

’ ‘-:fj] OTKpbITA

N 3aKpbITa

Pucynok 10. YciaoBHOe n300paskeHne 3aIBHKKH
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VYcnoBHOE 0003HaUYEHKE 3alIOPHO-PETYIUPYIOIIETO YCTPOMCTBA B 3aBUCUMOCTH OT
pexuma paboThI:

3aiBUKKa B OJTHOJMHEWHOM HM300paXKEHUU MPECTABIACTCS OJHHUM Y3J0M, HO BO
BHYTPEHHEM IIPE/ICTABICHUN B 3aBUCUMOCTH OT 33JJaHHBIX TapaMETPOB B CEMAaHTHUUECKOM

0ase JJaHHBIX, MOXKET OBITh YCTAaHOBJICHA HAa 000MX TpybompoBoaax (pucyHok 11).
y

Pucynok 11. OxHosiMHeiiHOe 1 BHYTPEeHHee NpeAcTaABJIeHHE 32 IBHKKHI

Ilepembruka
[Tepembluka — 3TO CHMBOJIbHBIN OOBEKT TEIIJIOBOU CETH, MOACTUPYIOIMIUNA YI4aCTOK
MEXy MOJAIOIINM U 00paTHBIM TPYOOIIPOBOJAMHU.
VYcnoBHOe 0003HaUY€HHE TEPEMBIYKA B 3aBUCHUMOCTH OT peXuMa paboThI

NPEJICTaBJICHO HA PUCYHKE HUXKE.

OTKpbITA

3aKkpbiTa

Pucynok 12. YciaoBHoe npeacTaBjieHue nepeMblYKH

[Tepembluka MO3BOJSET CMOAECIMPOBATH YYACTOK, COCAWHSIIOIIMN MOJAIOIINN U

oOpatHelii TpyOOmpoBOAbl. B 3TOT y3em MOXET BXOIWUTh W/WIM BBIXOIUTH JHO0O0E

< =

Pucynok 13. Ilepembruka

KOJINYCCTBO YUACTKOB.
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Tak kak mepemMbldKa B OJJHOJMHEHHOM M300paXEHUU NIPEICTABICHA Y3JIOM, TO IS
MOJIETTUPOBAHUS COCAMHEHHUS MEXIy MOJAIIIMM TPyOONpPOBOJOM OJHOTO ydacTKa H
0o0OpaTHBIM TPYOONPOBOJOM JPYTrOro y4acTKa OJHOTO JJEMEHTa «IIEPEMBIUKa
HegoctaTouHo. [loHamoOsATCs emie aBa ydacTKa: OJAMH TOJIBKO MOJAIOIIMM, ApYyrod —

TOJIbKO OOpaTHBIM.

o - o
o »\i o o o 0
O O < O <

o N, o

Pucynok 14. Coennnenne Mexkay noaa0mmuM TPyOOnpoBOI0OM OHOI0 Y4aCTKa H
00paTHBIM TPYOONIPOBOIOM APYIOro y4acTKa

HacocHast cranuus
Hacocnas cranuusi — CUMBOJIbHBII OOBEKT TEIJIOBOW CETH, XapaKTepU3YIOLIUHCsS
3aJJaHHBIM HAIIOPOM HJIM HAIIOPHO-PACXOHOMN XapaKTEPUCTUKONU YCTAHOBIEHHOTO Hacoca.
HacocHas ctaniiys B OJHOJTMHEHHOM U300pakKeHUH TPEICTABIISICTCS OJTHUM y3JI0M.
B 3aBucuMOCTH OT TaOIMYHBIX MTAPAMETPOB ATOTO Y3JIa HACOC MOXKET OBITh YCTAHOBJICH Ha
MoJaroIeM MM OOpaTHOM TpyOompoBoje, JmbO0 Ha 000ux TpyOOIpoBOAaX
OAHOBpEMEHHO. JJisl 3a7aHus HaNpaBJieHUs JCHCTBHUS HAcoca B 3TOT y3€J TOJIbKO OJIMH

Y4aCTOK 00s13aTEJILHO AOJIKCH BXOJHUTH U TOJIBKO OAWH YYACTOK JOJIKCH BBIXOAUTD.

Ot Qe P et
G - ) - QO

Ot Qe P et

Pucynok 15. HacocHasi craninus

Hacoc M0oxHO MOieTMpoBaTh AByMs ClIoco0aMu: THO0 KaK UAeaTbHOE YCTPOKHCTBO,
KOTOpOE€ H3MEHsET [aBlieHWE B TPyOONpOBOAEC Ha 3aJaHHYIO BEIMYMHY, JIUOO Kak
YCTPOWCTBO, paboTaroliee ¢ Y4eTOM pealbHON HAIOPHO-PACXOJHON XapaKTEPUCTUKU
KOHKPETHOTO Hacoca.

B nepBom cimydae mpocTo 3agaeTcs 3HaUCHHE Haropa Hacoca Ha MOIAr0IIeM H/iin
obpatHOM TpyOompoBoje. Ecnu 3HaueHue Hamopa Ha OAHOM U3 TPYOONPOBOJIOB PABHO

HYJTI0, TO HacoC Ha 3TOM TpyOompoBoge oTcyTcTByeT. Ecnm 3HaueHwe Hamopa
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OTPUIIATENIFHO, TO STO O3HA4YaeT, 4YTOo Hacoc paboTaeT HABCTpedy BXOIAIIEMY

B HETO y4acTKy.

H=10m H=-10m
H=flﬂu E=!0n
Ot =—O et D)
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Pucynok 16. IIbe3oMmeTpuyeckue rpagpuxkn
Ha pucyHke Hibke BHAHO, KaK pa3IMYHbIC HAMPABICHUS] YYaCTKOB, BXOJAIIUX U
BBIXOJIAILIMX M3 HACOCAa B COYETAaHUU C Pa3HBIMM 3HAKaMH HAIoOpa, BIMSIOT HA pe3yJbTatr
pacueTa, OTOOpaKEHHBIN Ha MHE30METPUIECKHUX TpauKax.
Korga 3agaercsa TonbKO 3HaU€HHE HAoOpa Ha HACOCE, OHO OCTAETCS] HEM3MEHHBIM
HE 3aBUCUMO OT MPOXOJIAIIETO YEPE3 HACOC Pacxo/a.
Ecau monenupoBats paboTy Hacoca ¢ yuetom ero QH xapakTepucTuku, TO cleayeT

3aJlaTh PAacXOJIbl M HAMIOPHI Ha TpaHUIlaxX pabodeil 30HBI Hacoca.

Hmax —

Hmin

Gmnin Gnax

Pucynok 17. HanmopHo-pacxoaHasi XapaKTepUCTHKA HACOCA

[To 3amaHHBIM JBYM TOYKaM OIpeIeNseTcs Mmapadojia ¢ MaKCHMyMOM Ha OCH
JIABJIEHUH, 1O KOTOPOM pacueT U OyJeT ompeAensTh Halop Hacoca B 3aBUCHMOCTH OT
pacxozna. CienyeT OTMETUTh, YTO XapaKTEPUCTHKA, 3a7aBaeMasi TAKUM 00pa3oM, MOXKET
OTIIMYAThCS OT PealibHOM XapaKTEepUCTUKH Hacoca, HO B mpejenax paboueit obmactu obe

XapPaKTCPUCTUKU TIPAKTUYCCKHU COBH&H&KHZ,HHH OIMMCaHHA HCCKOJIBKUX IapalJICJIbHO
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paboTaroUMX HAcOCOB JOCTAaTOYHO 3aJaTb WX KOJUYECTBO, M peE3yIbTHPYHOLIAs
XapaKTepUCTHKa Oy/IeT olpeieeHa IpU pacueTe aBTOMATUYECKHU.

Tak kak Hanmopel Ha rpaHULIAaxX padoyeil 001acTH Hacoca OepyTcs U3 CIIPaBOYHUKA U
BCEr/Jla MOJOXKUTEIbHBI, TO HAllpaBJI€HUE JEHCTBUS TaKOro Hacoca OyJeT ONpenesIThCs

TOJIBKO HAIpaBJICHUECM BXOIAIICTO B Y3€JI yJacCTKa.

Jlpoccenupyomme ycTpoiicTea
[poccenupyromuye yCTPOWCTBA B OJHOJMHEMHOM NPEACTABICHUU SIBISIOTCS
y3JaMH, HO BO BHYTPEHHEH KOJUPOBKE — ATO OTOJHUTENIbHBIE YUACTKH C MMOCTOSHHBIM
WIM TIEPEMEHHBIM CONPOTHUBICHUEM. B apoccenupyrommii y3en 00s3aTeiabHO AOHKEH

BXOOHUTH TOJIbKO OJHWH Y49aCTOK, MU TOJIBKO OAWH YUAaCTOK U3 Yy3Jia JOJI’)KCH BBIXOIUTD.

Ha nogawwem npySonpoBoge Sreg
LALA.‘-O
o——P——0
- O - Q
Ha oSpamnom mpySonpofoge
G - O - Q
o~ﬁ1~o
Ot Ot et
Sreqg

Pucynok 18. JIpocceupyromue ycTpoicTBa

JpoccenbHast maiida
JlpoccenbHas maitda — 370 CUMBOJIBHBIA OOBEKT TEIJIOBOM CETH, XapaKTepU3yeMbli
(UKCUPOBAaHHBIM COINPOTUBIICHWEM, 3aBUCIIIMM OT JAMaMeTpa maibel. JpoccenbHas
maiiba nMeeT JBa pexXrMa padoThl: BEIUMCIISIEMas U yCTaHaBIUBaeMasi. Y CTaHaBIIMBaeMast
naifda — 3T0 HeperyaupyeMoe CONpOTUBIIEHHE, TO BEIMYMHA TACUMOI0 1aiOol Haropa
3aBUCHUT OT KBaJipaTa, MPOXOAAIIEro yepes maindy pacxoaa.

Bbeluucnaeman waiba

YeraHasnueaeman wanba

Pucynok 19. YcaoBHoe npeacrasieHue manobl
Ha pucyHke BHIHO, Kak MEHSIOTCS TMOTEpU Ha Imaibe, yCTaHOBJIECHHON Ha

NoJIaloIleM TpyOOonpoBoIe, MPH YBEIMUYEHUN pacxoja yepe3 Hee B JiBa pasa.
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Pucynok 20. XapakTepucTHKH APOCCEIbHbIX AN

PeryasTop naBiaeHus
Perynsatop naBiaeHusi - yCTpOHCTBO C NEPEMEHHBIM CONPOTUBICHHEM, KOTOPOE
NO3BOJISIET MOJAEPKUBATh 33JaHHOE JaBJe€HUE B TpPyOONpOBOAE B OMNpPENEICHHOM
JIana3oHe U3MEHEHUs pacxoja. PerynsTtop maBiIeHUsS MOKET YCTAaHABIMBATHCS KAaK Ha

MOJIal0IIEeM, TaK U Ha 0OpaTHOM TPyOOIPOBOJIE.
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Pucynok 21. Peryasitop naBienus
Ha pucynke Humke mokas3aHo, 4TO IpU YBEJIWYEHHM B JBa pa3a pacxoja 4epes
PEryJSITOp, YCTAHOBIICEHHBII B 0OpaTHOM TpyOOIPOBO/IE, 1aBIIEHNE B PETYIUPYEMOM Y3JI€
OCTaeTCsI IOCTOSHHBIM.
BennunHa CONMPOTUBIIEHUS PETYyJIATOpPA MOXKET H3MEHATBCS B IpeAenax oT
OECKOHEYHOCTH JI0 COIMPOTHUBJICHUS MOJHOCTBIO OTKPBITOTO perynsropa. Ecnu ycnoBus
paboThl CeTH 3aCTaBIISIOT PETYJSATOP MOJHOCTHIO OTKPBITHCS, TO OH HauWHAET paboTaTh

KaK HEperyJupyeMblil IpoCcCETUPYIOLIUI y3€el.
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PeryasiTtop pacnosiaraemoro Hanopa
Perynsitop pacronaraeMoro Hamopa — 3TO CUMBOJBHBIM OOBEKT TEIUIOBOM CETH,
MOJIIEP>KUBAIOIINIA 3a/IaHHBIN pacIioyiaraeMblil Harmop mnocie ceosl.
PaGora perymsTopa pacromaraeMoro Hamopa aHaJloTHdHa paboTe peryssTopa
TABJICHUS, TOJILKO B 3TOM CITydae PeryJsiTop CTapaeTcs JepKaTh MOCTOSHHOHN 3aJaHHYIO
BEJIMYMHY PacIioaraéMoro Hamopa.

E perynatop pacnonaraemMoro Hanopa Ha nogaswowem Tpyéonposoge

E perynaTop pacnonaraeMoro Hanopa Ha o6paTtHom Tpybonposoge
PucyHok 22. YciaoBHOe npeacTaBjieHHe PeryJsiTOpoB Hanmopa

Peryasitop pacxona
Perynsitop pacxona — 3T0 CHMBOJIBHBIA OOBEKT TETUIOBOM CETH, MOEPKUBAIOIINN
3aJaHHBIM I10JIb30BATENEM PACXO] TETUIOHOCUTEIIS.
Perynsitop MOXHO ycTaHaBIMBaTh KaK Ha TOJAIOIIEM, TaK W Ha OOpaTHOM
TpybomnpoBozne. K pabore perymsaropa pacxoma MOXKHO OTHECTH BCE CKa3aHHOE IPO

PETYIATOPHI JaBJICHUS.

ﬁ perynaTop pacxoda Ha nogatollem Tpybonposoae

ﬁ perynaTop pacxoda Ha oBpaTHom TpyBonposoae

PucyHnok 23. Yci10BHOe IpeiCTaB/IeHHE PEery/JIsiTOPOB pacxoga

B cymectByromux 6a3zax manHbix «ZULU» mnpenycmaTrpuBarOTCsl CTaHJApTHbIE
XapaKTePUCTUKHU IO MPUBEJICHHBIM BBILIE THUIIAM 00BbEKTOB CUCTEMbI TEIIOCHAOKEHHUS.

CocTaB mHbOpMaIIUK MO KAXKIOMY TUITY OOBEKTOB HOCHUT KaKk MH(GOPMATHBHBIN
XapakTep (HampuMmep: 1 UCTOYHUKOB - HAMMEHOBAHUE IPEANPUATUS, HAUMEHOBAHME
MCTOYHUKA, JIsl TOTpeOuTenel - aapec y3ia BBOa, HAMMEHOBAaHKE y371a BBOJIA U T.1.), TaK
U HEoOXOMuMbIM 11  (YHKUMOHUPOBAHUS pacyeTHOM Mojaenu (Hampumep: AJs
HUCTOYHUKOB - TeoJe3hdYecKass OTMETKAa, pacueTHas TeMIleparypa B MOJAIOLIEM
TpyOOIpoBOIe, pacueTHasi TemIeparypa XonoaHoil Bozsl). [lomHora 3amomHeHust Ga3bl
JIAHHBIX II0 MapaMeTpaMm 3aBUCHUT OT HAJWYUs HMCXOJHBIX JAHHBIX, IMPEJOCTABICHHBIX
3aka3unMKoM U ONPOUIEHHBIMU cyObeKkTaMu CHUCTEMBI TEIJI0CHA0KEHUS
HACEJIEHHOTO ITyHKTA.

[Ipu >xenaHuu Mmoyib3oBaTelisl, B CYUIECTBYIOIIME 0a3bl JaHHBIX MO0 00BEKTaM CETH

MOKHO I[O6aBI/ITB JOINIOJIHUTCIIbHBIC I1OJIA.
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3.3. llacnopTH3auusA M ONHCAHWE PACYETHBIX €IUHUI] TePPUTOPHAIBLHOIO

ACJCHUN, BRKJIKOYast aIMUHUCTPATUBHOE

ONeKTpOHHAs MOJEIb II03BOJISIET HAMJIAHO HA TOIOCHOBE T'OPOJICKOIO MOCEICHMS
pasrpaHUuuTh M NACHOPTU3MPOBATh E€AMHMIBI TEPPUTOPUAIBHOrO neneHus. Takumu
IrPaHULAMU TEPPUTOPUAIIBHOTO JEICHUS MOTYT SBIISITHCSA:

— KaJacTpOBbIE KBapTaJbl;

— TEIJIOCETEBHIE PAOHBI;

— IUIAHMPOBOYHBIEC PAiOHBI;

— aJIMUHUCTPATUBHBIE PANOHBI.

Cetka pailloHHpOBaHMsl, HAHECEHHAs B 3JIEKTPOHHON MOJEIIN, I03BOJISET IPUBS3aTh
0a3y JaHHBIX, COCTOAILIYI0 W3 CBEICHMUH, BXOIIIMX B MACHOPT  EIUHUIIBI
TEPPUTOPUATIBHOIO JIEJIEHUs, K IUIOMAAHOMY OOBEKTY, OIpeNessIoeMy TI'paHHIIbI

ATOU €TUHHUIIBI.
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3.4. T'uapaBauyeckuid  pacyer TeMJOBBIX ceTell  JI000H  cTemeHHU
3aKOJILIIOBAHHOCTH, B TOM YHCJIe THAPABJIUYECKHI pacyeT MPU COBMECTHOI padoTe

HECKOJIbKHUX HCTOYHHUKOB TEIJIOBOH JHEPIruM HA €AUHYIO TCILJIOBYIO CE€Th

Tennorunpasnuyeckuil pacuer NporpaMMHoO-pacueTHoro komiuiekca ZuluThermo
BKJIIOYAET B €051 MOJIHBIN HA0Op (PYHKIIMOHAJIBHBIX KOMIIOHEHTOB U COOTBETCTBYIOILINE
UM HH(OPMAIMOHHBIE CTPYKTYphl 0a3bl JaHHBIX, HEOOXOIUMBIX ISl THAPABINYECKOTO
pacuera ¥ MOJIEJIMPOBAaHUS TEIJIOBBIX CETEH.

Pa3mMepHOCTh pacCUMTHIBAEMBIX TEIUIOBBIX CETEH, CTENEHb MX 3aKOJIbLOBAHHOCTH,
a TaKk)Ke KOJMYECTBO TEIIOMCTOYHHUKOB, PA0OTAIONIUX Ha OOIYIO CETh - HE OTPaHUYEHBI.

[locne co3zmaHusi pacyeTHOM MaTeMaTHYECKOM MoJenu ceTh M (OPMUPOBAHUS
NacrmopTU3alUU  KaXJI0ro oOBeKTa CeTH, B IOJIyUYUBLICHCS 3JIEKTPOHHON Mojeu
MOCEJIEHUSI MOTYT BBIIIOJIHATHCS Pa3IMYHbIE TEIIOTHAPABINYECKUE PACYETHI.

Pacuer cuctem TeruiocHaOXeHHs MOXKET IMPOU3BOJUTHCS C Y4ETOM YTEUeK W3
TEIJIOBOM CETU M CUCTEM TETUIONOTPEOICHHUS, a TAK)KE TEIUIOBBIX MMOTEPh B TPYOOIPOBOIAX
TEIUIOBOM ceTH. PacueT TeroBbIX MOTEph BeeTCs TMOO0 110 HOPMATUBHBIM ITOTEPSM, JTHO0
10 (PaKTUYECKOMY COCTOSIHUIO U30JISALIUY.

Pe3ynbpTaThl pacueToB Moryt ObITh 3KcnopTHpoBaHbl B MS Excel, HarmsaHo
NPE/CTABIEHBl C MOMOIIBIO TEMATUYECKOW PACKPacCKU U MbE30METPUUYECKUX TPapuKOB.
Kaprorpapuueckuii MaTepuan u cxema TEIUIOBBIX CETeH MOXKeT ObITh 0(hopMIIeHA B BUJE
JIOKYMEHTa C UCII0JIb30BAHUEM MAaKeTa I1eYaTH.

B Hacrosimee Bpems B coctaB pacueroB [IPK ZuluThermo Bxomutr 6 Tumos
T'MJIPaBIMYECKOrO pacyera:

— HaJIaJOYHBIN PacyeT;

— TOBEPOYHBIN pacyer;

— KOHCTPYKTOPCKHMH pacuer;

— pacyeT TeMnepaTypHoro rpaduka;

— pacyeT HaJe)KHOCTH;

— PpacydCT HOPMATUBHLIX MTOTCPH TCIIJIA YCPEC3 N30JIATHIO.
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3.5. MoaeaupoBaHue BcCeX BH/JI0B IepPeKJIOYEeHNH, OCYIIeCTBJIsIEMbIX B
TEIJIOBBIX CeTAX, B TOM 4YHCJe MNePeKJIYeHHIl TeMJIOBBIX HAIPY30K MEXKIY

MCTOYHHKAMM TEIJIOBOM JHEPIrum

[Iporpammuoe  obecneyenune [IPK  ZuluThermo mo3BonsieT NpoOBOAWTH
MOJICIMPOBAHUE BCEX BHUOB MEPEKIIOYECHUN B «THApaBIWYECKO moaenn» cetu. CyThb
3aKIIFOYAETCA B ABTOMATHYECKOM OTCIICKMBAHHM MPOTPAMMOM COCTOSIHHS 3allOpPHO-
peryiupyomeil apMaTypbl 1 HAaCOCHBIX arperaToB B 0a3e JaHHBIX OMHCAHMS TEIUIOBOM
cetu. JIro0oe nepexiiroueHne Ha CXeMe TEIJIOBOM CeTH BJIEUEeT 3a CO00 aBTOMATHUECKOE
BBITIOJIHEHUE THAPABIMYECKOTO pacuera, U, TaKuM 00pa3oM, B JIIOOO MOMEHT BPEMEHHU
M0JIb30BaTEIb BUIUT TOT TMAPABINYECKUN PEKUM, KOTOPBIM COOTBETCTBYET TEKYIIEMY
COCTOSIHMIO BCEH COBOKYIHOCTH 3allOPHO-PErYJIUPYIONIEH apMaTypbl U HAaCOCHBIX
arperaTtoB Ha CXEMe TEIJIOBOM CETH.

[TepexnroyeHuss MOTYT OBITh KaK OJUHOYHBIMH, TaK M T'PYNIOBBIMH, JJIsi 1000
BBIOpAHHOM (TOMEYEHHOMN) COBOKYITHOCTH MEPEKITI0YAEMbIX 3JIEMEHTOB.

JInsT HACOCHBIX arperaroB M MUX TPyOIl B MOJAEIH JIOCTYIIHBI HECKOJBKO
BUJIOB MIEPEKIIIOUCHMUII:

— BKJIIOYCHHE/BBIKITIOUCHHE,

— JIPOCCENMPOBAHMUE;

— W3MEHEHME YacCTOThI BpallCHUs TPUBO/IA.

3aABMKKM ~ THUMNA  «JIpOCCENb», IMOMUMO  JABYX  KpallHUX  COCTOSIHUM
(OTKpBITA/3aKPBITA), MOTYT UMETh IPOMEKYTOUHOE COCTOSHUE IIPHKATAY, OTIPEIEISIEMOE
B 70O B MPOIEHTaX OTKPBITUS KJamaHa, Ju0o B uuciae o00poToB mTOKa. IIpu 3TOoM
COCTOSIHMM  3aJB)KKa MOJEIUPYETCS CBOMM THJIPABIMYECKHUM  CONPOTHBIICHUEM,
pPacCYMTaHHBIM IO MACTIOPTHOM XapaKTEPUCTUKE KilaraHa.

[Ipu 1r000M TEPEKTIOUEHUH HACOCHBIX arperaToB B HACOCHOW CTaHIIMM WJIM HA
MCTOYHUKE AaBTOMATHMYECKH IEPECUMTHIBACTCS CyMMapHas  pacXOJIHO-HAamopHas
XapaKTePUCTUKA BCE COBOKYITHOCTH PabOTAIONINX HACOCOB.

Jns  perynsaTopoB  HaBJEHUS M pacxola  MEPEKIIOYEHUEM  SIBJIAETCS
M3MEHEHUE YCTaBKU.

Jliis moTpebuTerneli mepeKIoYeHUEM SIBISIETCS JTIF000€ U3 CIETYIONINX JCHCTBUI:

— BKJIIOYCHHE/OTKIIFOUEHUE OJTHOTO WJIM HECKOJIBKHUX BUJIOB TEIJIOBOW HATPY3KH;

— OrpaHUYE€HUE OJHOTO WJIM HECKOJIBKUX BUAOB TEIJIOBOW HATPY3KU;

— HM3MEHEHHUE TeMIepaTypHOro rpaduka Win yIAeNbHbIX PacX00B TEIIOHOCUTENS
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M0 BUJIaM TEIJIOBOM HArpy3KH.

[IpenycmoTpeHna reHepanus CielHalbHbIX OTYETOB 00 OTKIFOUEHHBIX/BKIFOUEHHBIX
a0OHEHTAaX M y4acTKax TEIUIOBOM CETH, COCTOSIHUE KOTOPBIX M3MEHHIIOCh B pE3yJbTaTe
MOCJIETHETO MTPOU3BEICHHOTO €AMHUYHOTO WU IPYIIOBOTO NEPEKIIOUCHUS. ITU OTUYETHI
MOTYT colepXaTh Jo0yo wuHpopManuio 00 dSTUX 0O0BEKTax, CcoAepKallycs
B 0a3e JaHHBIX.

Pexxum ruapaBIMuecKOro MOJEIUPOBAHUSL TMO3BOJSIET ONEPATUBHO MOJIY4YaTh
OTBEeTHl Ha Bompockl Tuma «Yrto Oymer, ecnu...?» DTO AaeT BO3MOXKHOCTH HM30€KaTh
OIIMOOYHBIX NEUCTBUNA NPU PETYIUPOBAHUU PEKUMA U NEPEKIIOUECHUAX Ha peajbHOU
TEIJIOBOM CETH.

[TogcucreMa ruipaBINyYECKUX pacuye€ToB MO3BOISET MOJAEIUPOBATH IPOU3BOJIBHBIE
pPEXUMBI, B TOM YHCJI€ aBAPUKHBIEC U MEPCIIEKTUBHbBIC. [ HIpaBIUYeCcKOe MOJCIUPOBAHNE
MpeArnojiaracT BHECEHUE B MOJIEIb KAKHUX-TO H3MEHEHHH C IEJIbI0 BOCIPOU3BEICHUS
PEKUMHBIX MOCIEACTBUM 3TUX H3MEHEHUW, KOTOPBIE MCKa)KalOT pEaJIbHbIE JaHHbIE,
ONMCHIBAIOIINE SKCIUTYaTUPYEMYIO TEIJIOBYIO CETh B €€ TEKYILIEM COCTOSIHUM.

[Toacucrema TUAPABIHNYECKUX pacyeToB COJICPKUT CHeIUaIbHbIN
WHCTPYMEHTApHil, TMO3BOJSIIOIIMN g LeJed  MOJEIMpOBaHUA  CO3/1aBaTb U
aJIMUHUCTPUPOBATDH CIICIIMATILHBIE «MOJICIIbHBIEY» 0a3bl — HAOOPHI TAHHBIX, KIOHUPYEMBIX
M3 OCHOBHOHM (KOHTPOJIbHOM) 0a3bl NTaHHBIX OMUCAaHUS TEIJIOBOM CETH, HAa KOTOPBIX
MpeayCMaTPUBACTCS TMPOU3BEACHHUE JIIOOBIX MAaHUMYJSALUM 0€3 pHCKAa HCKA3UTh WIH
MOBPEIUTh KOHTPOJBHYIO 0a3y. JlaHHBIN MexaHu3M Takxke 00ecredyuBaeT BO3ZMOKHOCTD
OCYIIIECTBIICHHS] CPABHUTEIILHOTO aHalIM3a Pa3IMUHbIX PEKUMOB PadOTHI TETJIOBON CETH,
peanu30BaHHBIX B MOJEIBHBIX 0a3zax, Mexay cobOoi. B wacTHocTH, HATJsAIHBIM
AHAJIUTUYECKUM UHCTPYMEHTOM SIBIIIETCS CPABHUTEIIBHBIN MThe30METPUUIECKUH rpaduK, Ha
KOTOPOM TIPUBOJASTCS M3MEHEHHUS THUIPABIUYECKOTO PEXKHMa, MPOU3OLIEAIINE B
pe3yabTaTe TeX WJIM UHBIX MaHUITYJISIUH.

Pa3zpabotka cxembl TerocHaOxkeHusT BCeBOIOKCKOTO TOPOACKOTO MOCENICHUs Ha
nepuon 2027-2028 rr. B cocraBe DIEKTPOHHONW MOJEIU CXEMBI TETUIOCHAOXKEHUS
BceB0JI0KCKOTO TOPOJCKOTO TMOCEIEHUs COAEPKHUT B TOM YHCJIEC OTACIbHBIA CIIOH, B
KOTOPOM  pE€aliu30BaHbl BEPOSITHbIE CLIEHApUU Pa3BUTHUS aBapuil B CHUCTEMax
TETUIOCHA0XKECHHSI C MOJISITMPOBAHUEM THUAPABINYECKUX PEKUMOB PaOOTHI TAKUX CHUCTEM,
B TOM YHCJIE TIPU OTKAa3€ JIEMEHTOB TETUIOBBIX CETEH U MIPH aBaPUIHBIX pPEKUMax pabOTHI

CHUCTCM Tel'IJ'IOCHa6)KeHI/I$[, CBS3aHHBIX C MPCKPAIICHUCM ITOJaUN TEILIOBOM OHCPIUn.
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3.6. Pacuer 0a1aHCOB TEIJIOBOI YJHEPTUH N0 HCTOYHUKAM TeIJIOBOI JHEPTrUHU

U 110 TEPPUTOPHATBHOMY NPU3HAKY

B pesynbrare pacueroB OallaHCOB TEIUIOBOM 3HEPrUM MO HCTOYHHKAM M I10
TeppUTOpUaIbHOMY Mpu3HaKy, BbimodHseMbix B [IPK ZuluThermo, ycranaBnuBaertcs
NOTPEOHOCTh B TEIUIOBOM SHEPIUU CYIIECTBYIOIIMX M MEPCHEKTUBHBIX MOTpPEOUTENEH B
KaXIOM CYOBEKTE OKpYra, C IEJIbI0 YCTAHOBJICHUS JIOJIM IMOJIE3HOTO OTITYCKa TEIJIOBOU
SHEPrUM B CETh U 3HAYEHUU MTOTEPh IHEPTUU.

Pe3ynbpTaThl BEIOTHEHHBIX PACUETOB MOXKHO 3KcniopTupoBath B MS Excel.
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3.7. Pacyer 1moOTepb  TENJOBOW  JHEepPruMm  4Yepe3  M3OJALMI U

C YTCUKaMHU TCIIJIOHOCUTEISA

[{enpro naHHOTO pacyera sBISETCS ONPEASICHUE HOPMATUBHBIX TEILIOBBIX IIOTEPh
yepe3 U30JLHUI0 TPYOOorpoBoA0B. TeIIoBble NOTEPU ONPENEISIIOTCS CyMMAapHO 3a ToJl C
pa30ouBKoi mo MmecsuaM. IIpocMoTpeTs pe3yapTaThl pacueTa MOXHO KaK CyMMapHO IO
BCEH TEIIOBOU CETH, TaK M 110 KaKJOMY OTAEJIBHO B3TOMY UCTOYHHUKY TEIUIOBOM SHEPTUU
U KaXJI0MYy LIeHTpaibHOMY TeroBoMy myHKTY (L[TII). Pacyetr MoeT ObITh BBIIIOJHEH C
Y4€TOM MOINPaBOYHBIX KO3()(HULIMEHTOB HA HOPMBI TEILJIOBBIX OTEPb.

IIpocMOTpeTh pe3ynbTaThl pacuyeTa MOKHO KaK CYMMapHO 110 BCEH TEIUIOBOM CETH,
TaKk M IO KAKJIOMY OTIEIBHO B35TOMY HCTOYHUKY TEIJIOBOM JHEPIUHM U KAKIOMY
neHtpaibHoMy TeruioBomy nyHkTy (LITII), a Taxke mo pasnuyHbIM Biajaeiblam
(OGamaHcoaepIkaTensaM) y4acTKOB TEIJIOBOM CETH.

B03MO»HO KONMPOBaHKE UCXOHBIX TaHHBIX OT 0AHOro ucrounuka ninu L{TII cpazy
BCceM oOBbeKTaM, oTaenbHO uctouHukaMm, LITII no koutypy oromnenus uinu I'BC. Takxke

PE3YJIbTAThI BBIIIOJIHCHHBIX PACYCTOB MOXKHO IIOCMOTPCTD OKCIIOPTUPOBATH B MS Excel.
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3.8. Pacuer moka3zare/ieid HAACKHOCTH TEIJIOCHAOKEHUA

[enpto pacyeTa sSBISETCS OLEHKA CIIOCOOHOCTHU JIEUCTBYIOLIUX U MPOCKTUPYEMBIX
TEIJIOBBIX CETeW HaJeKHO oOecleurMBaTh B TEYCHHUE 3aJaHHOTO BPEMEHH TpeOyemble
pPEXHUMBI, MapaMeTpbl W KAaueCTBO TEIUIOCHAOXKEHMSI Ka)XJOro IMOTpPeOUTeNs, a TakkKe
000CHOBaHHE HEOOXOAUMOCTH U MPOBEPKH F(HPEKTUBHOCTH peaM3alUud MEPOTPUITHH,
MOBBIIIAIOIIUX HAJIEKHOCTh TEIUIOCHAOKEHUS TOTPEOUTENEH TEIJIOBON YHEPTUH.

O1eHKa HaJIEKHOCTH TEIJIOBBIX CETEH OCYIIECTBIISIETCS 110 PE3yIbTaTaM CpaBHEHUS
pacyeTHBIX 3HAYEHUM MOKa3aTejel HaJle)KHOCTU ¢ HOPMUPOBAHHBIMU 3HAYEHUSIMU 3THUX
MoKaszaTelell B COOTBETCTBMU ¢ mojoxkeHusmu 1. 6.28 CHull 41-02-2003
«TennoBeie ceTny.

O6ocHOBaHUE HEOOXOAMMOCTH pealM3allid  MEPOINPUSTUN, TOBBIIMIAIOIINX
HAJICKHOCTh TEIJIOCHAOKEHUSI MOTpeOUTENeH TEIJIOBOM SHEPTUU, OCYIIECTBIISIETCS IO
pe3yibpTaTaM KaueCTBEHHOT'O aHAJIU3a MOJyYECHHBIX YHCIICHHBIX 3HAUYCHUM.

[TpoBepka 3 HeKTUBHOCTH pealu3aliy MEPOTIPUITHH, TOBBIIIAOIINX HAJEKHOCTh
TEIUIOCHA0KEHHSI TOTpeOUTeNIel, OCYIIECTBISETCS IyTeM CpPAaBHEHUS HUCXOIHBIX
(moNMy4eHHBIX A0 peaju3allii) 3HAaYeHUW IOoKa3aTejedl HaJeXKHOCTH, C PACUECTHBIMU
3HAQYCHUSIMU, TIOJYYEHHBIMH TIOCTE€ peanu3aluu  (MOJSIUPOBAHUS  pEaIU3aLIUN)
ATUX MEPOIPUATHI.

Pesynbrathl pacueTa mokasarenell HaJIeKHOCTH TEIJIOCHAOXKEHHS B pa3pese 30H
JIEUCTBUSI UCTOYHHUKOB TEIUIOBOW JSHEPrUU HA TEPPUTOPUM BCEBOJIOKCKOTO TOPOACKOTO

MOCENICHHS TTPEACTaBIEHBI B pasjaeine 3.11 Hacrodiero JoKkyMeHTa.
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3.9. I'pynnoBbie N3MEeHEHUSI XaPAKTEPUCTUK 00beKTOB (YUYACTKOB TEMJI0BBIX
cereil, morpeduWTeNeil) MO 3aJaHHBIM KPHUTEPUSIM C UeJbI0 MOJAEJUPOBAHUS

PA3THYHBIX IEPCHECKTUBHBIX BAPDHAHTOB CXE€M TeNJI0CHAOKEeHU S

JIaHHBII UTHCTPYMEHT NPUMEHUM ISl Pa3JIMYHbBIX €€ U 3a1a4 THIPABINYECKOTO
MozenupoBanusi. OCHOBHBIM TMpeAHA3HAUCHHEM SIBIISETCS KaJduOpOBKAa pacyeTHOU
THAPABIMYECKOM MOJEIN TEIUIOBOM ceTH. TpyOonpoBOABl peaJibHOM TEIJIOBOM CETH
BCErJa MUMEIOT (PU3UYECKHE XapaKTEPUCTUKU, OTIWYAIOIIHUECS OT MPOEKTHBIX, B CHUIY
MPOUCXOJSAIIMX BO BPEMEHUM HU3MEHEHHWW - KOPPO3MM U BBINAJCHUS OTJIOKEHUH,
OTPAXKAIOIIMXCS HAa MW3MEHEHUU SKBUBAJICHTHOW IIEPOXOBATOCTH U YMEHBIICHHUH
BHYTPEHHEr0 JHaMeTpa BCIEJACTBUE 3apacTaHus. OTH M3MEHEHHUS BIHSIOT Ha
THJIPaBINYECKHE COMPOTUBJICHUS YYaCTKOB TPYyOOMPOBOAOB, M B MacmTabax TEIUIOBOM
cetd MO 3TO MPUBOJUT K 3HAYUTEIBHBIM PACXOXKICHUSM PE3YJIbTATOB THAPABINYECKOTO
pacyeTa IO «IPOEKTHBIM» 3HAYEHUSIM C peajJbHbIM TUIPABINYECKUM PEKUMOM,
HaO0JII0laeMbIM B JKCIUTyaTHpyeMol TemioBoil cetu. C apyroidl CTOpPOHBI, HU3MEPUTH
JIEMCTBUTENIbHBIE 3HAUYEHMS IIEPOXOBATOCTEM M BHYTPEHHUX JUAMETPOB YYacCTKOB
JNEUCTBYIOIIEH TEIJIOBOM CETH HE NPEACTABISIETCS BO3MOXHBIM, IIOCKOJBKY 3TO
noTpedoBamo OBl MAacCOBOTO BCKPBITHS TPYOONPOBOAOB, UTO BPAJ JU PEATU3yEMO.
[ToaToMy 3THM 3HAYEHHUS MOXHO JHUIIb KOCBEHHBIM OOpa30M OIEHUTh Ha OCHOBaHUU
CpaBHEHHUsI peanbHOTO (HAOII0/1aeMOro) THAPABIMYECKOTO PEXHUMa C pe3yJbTaTaMH
pacyeToB Ha TUAPABIMYECKON MOJIENU, U BHECTU B PACUETHYIO MOJIEIb COOTBETCTBYIOLIUE
nonpaBku. B 3ToM, B mepBOM MpUOIUKEHUN, U COCTOUT MPOIECC KATUOPOBKH.

NHCTpyMEHT TIpynmoBbIX  ONEpaluii  MO3BOJISIET  BBIMNOJHUTH  HM3MEHEHHE
XapaKTEPUCTHUK JJIs1 IOJJMHOKECTBA YYACTKOB TEIUIOBOM CETU, ONPEAEIISIEMOTO 3aIaHHBIM
KpUTeprueM 0TOOpa, B YaCTHOCTH:

— 10 Bcer 0a3e JaHHBIX ONMMCAHHUS TEIMJIOBOH CETH;

— TI0 OJHOM M3 CBS3HBIX KOMIIOHEHT TETUIOBOM CETH (TEIJIOBOM 30HE UCTOYHHKA);

— [0  HEKOTOpol  rpaduueckoil  o0nacTu, 3aJaHHOW  MPOU3BOJIHLHBIM
MHOTOYTOJIbBHUKOM;

— BJ0JIb BBIOPaHHOTO TTyTH.

[Tpu >TOM Ha M00OOH W3 BBIMIETIEPEUNCICHHBIX «IIPOCTPAHCTBEHHBIX» KPUTEPUECB
MOXET OBITH HaJIO0XKEHa CyNeprno3ulus KpUTEPHUEB otbopa o

KJIacCU(UIUPYIOIINUM NPU3HAKAM:
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— [0 TONAIOUIMM WIH OOpaTHBIM TpPyOONpOBOJAaM TEIJIOBOM ceTH, JHO0
CUMMETPHUYHO;

— [0 BUAY TEIUIOBBIX ceTed  (MarucTtpaibHble, paclpeleNUTEIbHBIE,
BHYTPHUKBapTaJbHbIE);

— 0 y4acTKaM TEIJIOBOM CETH ONpPEAEICHHOI0 YCIOBHOTO IUaMETpa;

— 10 YYacTKaM TEIUIOBOM CETH C ONPEIEICHHBIM TUIIOM MPOKIAJIKH, U T.II.

Kputepun orb6opa MOryT OBITH HPOU3BOJIBHBIMH IIPH COOJIOJEHHMH OCHOBHOTO
TpeOoBaHus: MH(pOPMALKsI, HA OCHOBAaHUU KOTOPOHW CTPOUTCS OTOOp, OJKHA B SIBHOM
BU/JIE IPUCYTCTBOBATh B MACIIOPTHBIX OMMCAHUAX YYACTKOB TEIJIOBOM CETH.

JUIsi y4acTKOB TEIIOBBIX CeTel, OTOOpaHHBIX MO ONpEAEICHHON COBOKYIMHOCTH

KPUTEPHEB, MO>KHO IIPOU3BECTH JIFOOYIO U3 CIEAYIOIIUX ONEPaLHii:

U3MEHEHHE SKBUBAJICHTHOH 1IEPOX0OBAaTOCTH;
— H3MEHEHHE CTEIICHH 3apacTaHus TPyOOIIPOBOJIOB;

— HU3MEHEHHUE KO3 PUIMEeHTa MECTHBIX NTOTEPD;

U3MEHEHHE CIIocoba pacueTa COMPOTUBICHHUS.

[locnie mpoBeaeHUs] cepruy U3MEHEHUU XapaKTEPUCTHK Y4acTKOB TPYOOIPOBOJIOB
TEIJIOBOM CETH aBTOMATHUYECKU MPOU3BOAUTCS THUIPABIMYECKHM PaCyeT, PE3yIbTaThl
KOTOPOI'0 Cpa3y K€ JOCTYIIHBI Ul BUyalIM3aliy HAa CXEME U aHaJIu3a.

ITockonpKy Ipu N3MEHEHUHN XAPAKTEPUCTUK YYACTKOB TEIJIOBOM CETH MX MacropTa
HE MOAM(PHUIUPYIOTCA, B JIOO0H MOMEHT MOXHO BEPHYTBHCS K MCXOJHOMY COCTOSIHHIO
pacyeTHOM TUAPABIMYECKON MOJEIH, ONPEACIAEMOMY NACHOPTHBIMM 3HAYCHUSIMU

XapaKTEPUCTUK YYACTKOB TEILIOBOM CETH.
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3.10. CpaBHuTe/IbHBIE Tbe30MeTPHYECKHE TIpauKu sl pPa3padoTKH H

AHAJIN3a CHCHAPUEB NMEPCIIEKTUBHOI0 Pa3BUTHUA TEIJIOBbLIX cereil

Ileapto MOCTpOEHUST MbE3OMETPUUYECKOTO Tpaduka sABISIETCS  HarjsgHas
WITIOCTpAlUsl pe3yJabTaTOB TUAPABIMYECKOT0 pacyera (HalaJoyHOro, IMOBEPOYHOTO,
KOHCTPYKTOPCKOI'0). DTO OCHOBHOM aQHAJIUTUYECKMH MHCTPYMEHT CIELUAINCTA IO
TUIPABINYECKUM pacyeTaM TEeIUIOBBIX ceTeil. [Ipu 3TOM Ha SKpaH BBIBOIATCSA:

— JIMHUSA JaBJICHUS B MOJAIOIIEM TpyOOIpoBoIe

— JIMHUA JaBJIEHUS B 0OpaTHOM TpyOOIpoOBOIE

— JIMHUS IOBEPXHOCTH 3€MIJIU

— JIMHUS NOTEph Haropa Ha maioe

— BBICOTA 3/1aHUS

— JIMHUSA BCKUIIAHUS

— JIMHUA CTaTUYECKOTO Haropa

[[BeT m cTUIIb IMHUH 3a4a€TCA MOJb30BATEIEM.

@0 5

Pucynok 24. IIpumep nbe3o0MeTpu4ecKoro rpapuxa

B tabnune mon rpadguxom BBIBOIATCSA U1 KaKIOTO y3Jia CETH HaUMEHOBaHUE,
reojie3nveckas OTMETKAa, BBICOTA IMOTPEOWTENs, HAMOpbl B TMOJAIOIIEM U OOpaTHOM
TpyOONpoBO/Iax, BEJIMYMHA APOCCEIMPYEMOro Hamopa Ha Iaibax y mnorpedurenei,
MOTEPU HAINoOpa MO y4aCTKaM TEIUIOBOM CETH, CKOPOCTH JBWKECHHS BOJBI HAa y4acTKax
TerioBoM cetu u T.1. KommuecTBo BBIBOAUMON 107 rpadukoM HUHPOPMAIIH
HAaCTpauBaeTCs I10JIb30BATEIIEM.

Taxxe rpaduk MokeT 0TOOpaxaTh MajleHUEe TEMIIEPATYPhI B TEIUIOBON CETH, TIOCIIE
MPOBEJICHUSI PACUYETOB C YYE€TOM TEIUIOBBIX MOTeph. [Ipu 3TOM Ha Tpaduk BBIBOISATCS
3HAYCHHS TEMIIEPATyp B Y3JOBBIX TOUKAX IO MOAAIOIIEMY U 00paTHOMY TPyOOIIpOBOAAM.

KonngecTBo BrIBOAMMO#H MO rpadukoM HHGOPMAIIMH HACTPAUBACTCS MOJIb30BATEIIEM.
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3.11. MoaeaupoBanue aBapuilHbIX CHTY AU

DIEeKTPOHHOE MOJICTUPOBAHUE aBAPUIHBIX CUTYAIIMH CUCTEM IICHTPAIU30BAHHOTO
TETUIOCHA0KECHHSI BCEBOIOKCKOTO TOPOICKOTO TOCEICHHUS B 30HaX JKCILTyaTallMOHHOM
OTBETCTBEHHOCTH TEIIOCHAOKAIOIIMX OpraHu3alnii, BeinoaHeHo Ha 6ase ITPK ZuluGIS.

Pe3ynpTarsl NpoBEIEHHOTO MOJCIMPOBAHUS aBAPUMHBIX CUTyallMid B pa3pe3e 30H
JIEHCTBHS UICTOYHUKOB TEIIJIOBOM SHEPTUU MPEACTABICHBI HIDKE.

OAO «Bcesonoowcckue meniosvie ceminy

Korteabnasa Nel

[ToTpebutenu mepBoi KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBieHbI
YKUJIBIMHU U OOIIIECTBEHHBIMH 3JJaHUSIMH BTOPOM KaTeTOpPHUHU.

TemoBble CceTH KOTENBHOM SBISIOTCS TYMHKOBBIMH HEPE3epPBUPOBAHHBIMHU.
MaructpalibHbIX BBIBOJAOB OT KOTE€IBHOM — OJIUH, HAA3EMHOM pokiIaaku 2J[y50 mMm.

HacocHblii cTaHIINM B CHCTEME TEIIIOCHA0KEHHS — OTCYTCTBYIOT.

[lenTpanpHbIe TEIUIOBBIC MMYHKTHI B CUCTEME TEIIIOCHAOKEHHS — OTCYTCTBYIOT.

B cBsi3U ¢ OTCyTCTBHEM CTAaTHCTUUYECKUX JAHHBIX pacdeT MHTEHCUBHOCTH OTKAa30B
TEIUIONPOBOJIOB CO CPOKOM CIYXKOBI 70 25 JET MPOU3BOAMTCS C Y4ETOM HAYaIbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-u. MHTeHCHBHOCTL 0TKa30B 3PA mpuHATHI
paBubiMu 2,28 107 1/4. B cocTaB cHCTEMBI LIEHTPAILHOIO TEMIOCHAOKEHHS KOTEIEHOM
BXOJ/SIT Y4YaCTKH TEIUIOBBIX ceTei, paborarommue Oornee 25 JeT W ompeneseHbl Kak
MOoTeHIMaIbHO HeHaAEkHbIe. [Ipu 3TOM, B CBSI3U ¢ HEOOJNBIIONH MPOTSHKEHHOCTHIO CETEH
CUCTEMBl TEIUIOCHAOXKEHUS JJII YYacTKOB, OMNpPEACNIEHHBIX KaK IOTEHIUAIBHO
HEHaJIEKHBIX, HauallbHasi MHTEHCUBHOCTh OTKA30B MPHUHATA KaK JJis TEIUIOMPOBOJIOB CO
CpoKOM cIykObl 25 metr B 6a3oBoM mepuojae 0e3 ydera peKOMEHIAIMil Mo 3aMeHe
JTAHHBIX YYaCTKOB.

[To pesymbpraram pacuera HAJIEKHOCTH, CTAI[MOHAPHAS BEPOSTHOCTH paboUero
cocTosiHusl ceTH (KO3 (UUUEHT TOTOBHOCTHM) Ha O0a30BbIA MEpUOJA COCTaBIAET —
0,999974>0,97. B COOTBETCTBHH C dTUM, CUCTEMA TEIUIOCHAOKEHUS CUNTACTCS HaAEKHOM.

[Ipu 5>TOM, MUHHMAJIBHBIA TIOKa3aTelb BEPOATHOCTH O€30TKa3HON padOThHI
TerIoBbIX cerer coctasiseT 0,9999869>0,9, a MuHMMAaIbHAsS BEPOSTHOCTh OE30TKA3HOM
paboter abonenToB 0,999975>0,99.

Taxkum 00pa3om, MOCKOJIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUS UMEeT

HeOosplIe MacmrTadbl (MPUCOEAMHEHHAsT Harpyska, pajanychl TemIoCHAOXKeHMUs,
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IMaMETpPhl  TOJIOBHBIX  yYacTKOB), HOPMAaTHUBHBIE TpeOOBaHWS K  HAJECKHOCTU
TeIIOCHAOXKEHUsT TOTpeduTeneil obecrneynBaroTCs, Kak A PacyeTHOro, TaK U JUIs
NOHKEHHOTO YPOBHS TETIOCHA0KECHUS.

Jns moanmepkaHHWA TEKYIIUMX IOKa3aTeleld HaJIe)KHOCTH Ha IEpCIeKTHBHBIHN
nepuos, HEoOXoauMO 00eCHednTh MEpPONPHUSATHS 10 TOBBIMICHUIO ITOKa3aTems
BEPOSITHOCTH 0€30TKa3HOW paboThl 3a CYET 3aMeHbl BETXUX CETeH CO CpPOKOM
AKCIUTyaTauuu oosuee 25 er.

PacueT mocneaBapuifHbIX THAPABIMYECKUX PEKUMOB B ITaHHOM Cllydae MPOBOJIUTH
He TpeOyeTcs, Tak KaK paccMaTpuBaeMasi CHCTEMa TEIIOCHA0KEeHUsT He UMeeT KOJIbIIeBOI
gacTd. B 3TOM cilydae OYeBHIHO, YTO MPH BBIXOJE M3 CTPOS OJHOTO M3 DJIEMEHTOB
HOJTHOCTBIO TMPEKpaIaeTcs TEIUIOCHA0KEHHE MOTpeOuTeNe, MyTh CHAOXKEeHUsT KOTOPBIX

pas3pbIBacTCs, a TEIIIOCHA0KEHUE OCTANIBHBIX MOTPEOUTENEH HE HAPYILIAETCsL.

e

Pucynok 25. CxeMa TeJIOBbIX ceTeil KoTeabHO# Nel
OAO «BceBos10KCKHE TEIJIOBbIE CeTH
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Koteannasa Ne2

[ToTpebutenu mepBoi KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBieHbI
YKUJIBIMHU ¥ OOIIIECTBEHHBIMU 3JJaHUSIMH BTOPOM KaTeTOPHH.

TennoBele ceTH KOTEIBbHOM SBISIOTCS TYNHUKOBBIMU HEPE3€PBUPOBAHHBIMU.
MaructpalibHBIX BBIBOAOB OT KOTE€IBHOW — OJIUH, HAA3eMHOM pokiaaaku 2/[y200 mm.

HacocHblii cTaHIMK B cCHCTEME TEIIIOCHA0KEHHS — OTCYTCTBYIOT.

[lentpanbHble TEIUIOBBIE MMYHKTHI B CUCTEME TEIIIOCHAOKEHUS — OTCYTCTBYIOT.

B cBsI3u ¢ OTCYTCTBHMEM CTaTUCTUYECKUX JTAHHBIX pACUYET UHTEHCUBHOCTU OTKAa30B
TEIUIONPOBOJIOB CO CPOKOM CHYXKOBI 70 25 JET MPOU3BOAMUTCS C Y4ETOM HaAvalbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-u. MHTEeHCHBHOCTH 0TKa30B 3PA mpuHATHI
paBubIMH 2,28 107 1/u. B cocTaB cHCTEMBI LIEHTPAILHOTO TEILIOCHAOKEHHS KOTEILHON
BXO/SIT Y4YaCTKH TEIUIOBBIX ceTel, paboraromme Oornee 25 JeT M ompeneseHbl Kak
MOTEHIMAIBHO HeHaAEkHbIe. [Ipu 3TOM, B CBSI3U ¢ HEOOJNBIION MPOTHKEHHOCTHIO CEeTEH
CUCTEMBl TEIUIOCHAOXKEHUS JJI YYacTKOB, OMNpENEJCHHBIX KaK MOTEHIIMAIBHO
HEHaJEKHBIX, HaYallbHas MHTEHCUBHOCTh OTKA30B MPHUHATA KaK JJIs TEIUIOMPOBOIOB CO
CpOKOM cnykObl 25 meT B 6a30BoM mepuojae 0e3 ydera peKOMEHIAIMil Mo 3aMeHe
JTAHHBIX YYaCTKOB.

[To pesymbraram pacuera HaJIEKHOCTH, CTAI[MOHApPHAsT BEPOSTHOCTH paboyero
cocTosiHusl ceTH (KO3(p(UUUEHT TOTOBHOCTM) Ha O0a30BbIM MEpUOJA COCTaBIAET —
0,999666>0,97. B cOOTBETCTBHH C dTUM, CHCTEMA TEIUIOCHAOKEHUS CUNTACTCS HaAEKHOM.

[Ipn »TOM, MUHUMAIBHBIA T[OKA3aTelb BEPOATHOCTH OE€30TKa3HOW pPabOTHI
TerIOBbIX ceTer coctaBisieT 0,9999442>(0,9, a MuHUMAaIbHAS BEPOSTHOCTh OE30TKA3HOM
pabotel abonenToB 0,999844>0,99.

Takum 00pa3om, MOCKOIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUSI UMEeT
HeOosplIe MacmrTadbl (MPUCOEAMHEHHAsT Harpyska, paadychl TemIoCHAOKeHMUs,
TUaMeTpbl TOJOBHBIX YYacTKOB), HOpPMATHBHBIE TpeOOBaHHWS K  HAJICKHOCTH
TeIJIOCHAOXKEeHUsST ToTpeOuTenell o0ecreunBalOTCs, Kak JJIsi PacdyeTHOro, TaK W JJiA
MOHIKEHHOTO YPOBHS TETUIOCHAOKEHUSI.

Jlns moadep)kaHus TEKYIIMX TOKa3aTeledl HaJeKHOCTH Ha TEPCIEKTUBHBIN
NEepHoJl, HEOOXOAMMO OOECIeUUTh MEPOINPHUATHS TIO0 TOBBIIMICHUIO TTOKa3aTels
BEPOSTHOCTH 0€30TKa3HOW paboThl 3a CYET 3aMEHbl BETXUX CETel €O CPOKOM

AKCIUTyaTanuu oomuee 25 Jer.
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Pacuer HOCHeaBaprIHBIX THAPABJINYICCKUX PCIKUMOB B JTAHHOM CJIy4ac IIPOBOANTH
HC Tpe6yeTc51, TaK KaK pacCMaTpuBacMas CUCTCMa TEIJI0CHAOKCHHS HE UMECT KOJIbIIEBOM
gactu. B 3Tom cj1ydac OYCBHUIHO, YTO IIPpU BBIXOAC M3 CTPOA OAHOIO M3 3JICMCHTOB
IMOJIHOCTBIO IIPCKpAITACTCA TeIUI0CHA0XKEHHE HOTpe6I/ITeJ'IeI71, IIYTb CHaOKEHMS KOTOPBIX

pas3pbIBacTCs, a TEIIIOCHA0KEHUE OCTANIBHBIX IOTPEOUTENEH HE HAPYILIAETCsL.

[Komenswas Ne2| ¢

¥

Pucynok 26. CxeMa TeIIOBBIX ceTeil KoTeJabHOMH Ne2
OAOQO «BceBoJ10:KCKHE TEIIOBbIE CETH)

Koteannasa Ne3

[ToTpebutenu mepBod KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBieHbI
KUJIBIMU U OOIIECTBEHHBIMU 3/IaHUSIMH BTOPOW KaTETOpHUHU.

TemnoBele CeTH KOTEIBHOM SBISAIOTCS TYNHKOBBIMU HEPE3EPBUPOBAHHBIMU.
MaructpalibHbIX BBIBOJOB OT KOTE€IbHOW — OJIUH, HAA3eMHOM TTpokiaaku 2J[y250 mm.

HacocHplii cTaHny B cCTEME TETIOCHA0KEHUS! — OTCYTCTBYIOT.

LlenTpanbHbIe TEIUIOBbIE MMYHKTHl B CHCTEME TEINIOCHA0KEHUS — OTCYTCTBYIOT.

B cBs131 ¢ OTCyTCTBHMEM CTaTUCTUYECKUX JTAHHBIX pACYET MHTEHCUBHOCTU OTKAa30B
TEIJIONPOBOJIOB CO CPOKOM CIYKObI 70 25 JeT MpPOU3BOAUTCS C y4E€TOM HayalbHOU
MHTEHCHBHOCTU 0TKa30B A" = 5,7 10 1/xm-u. UHTeHCHMBHOCTD 0TKa30B 3PA mpHHATHI
paBubiME 2,28 107 1/4. B cocTaB cHMCTEMBI HEHTPATLHOIO TEIIOCHAOKEHHST KOTEIBHOIM

BXOJST YYacTKU TEIJIOBBIX ceTel, paboraromrue Oonee 25 €T U OMpPEeNIeHBl Kak
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NOTeHIMaIbHO HeHaAEkHbIe. [Ipu 3TOM, B CBSI3U ¢ HEOOJIBIION MPOTSHKEHHOCTHIO CEeTEH
CHUCTEMBl TeIJIOCHAOKEHUsS JJIs YYacTKOB, OIpPEACICHHBIX KaK TOTCHIIMAIbHO
HEHaJIEKHBIX, HauallbHAasi MHTEHCUBHOCTh OTKA30B MPHUHATA KaK JJis TEIUIONPOBOIOB CO
CpokoM caykObl 25 meT B 0a3oBoM mepuoje 0Oe3 ydeTa peKOMEHAAIMH IO 3aMEHE
JTAHHBIX YYaCTKOB.

ITo pesympratam pacuera HaJCKHOCTH, CTAIlMOHAPHAs BEPOATHOCTH pabouero
cocTostHUSL ceTH (K03(p(UIIMEHT TOTOBHOCTHM) Ha 0a30BBIA MEPUOA COCTABIsAECT —
0,999134>0,97. B COOTBETCTBUH C dTUM, CUCTEMA TEIUIOCHAOKEHUS CUUTACTCS HaAEKHOIM.

IIpu »TOM, MHMHHMAaJIBHBIM TIOKa3aTellb BEPOATHOCTH OE30TKa3HOW pPabOThI
TerIoBbIX cerer coctasisieT 0,9999462>0,9, a MuHUMAaIbHAS BEPOATHOCTh OE30TKa3HOM
pabotst abonentos 0,9998>0,99.

Takum 00pa3om, MOCKOJIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUS UMEET
HeOoypIe MacmTadbl (MIPUCOCAMHEHHAs Harpy3ka, pajJdychl TEIUIOCHAOKEHHS,
TUaMeTpbl  TOJOBHBIX YYacCTKOB), HOpPMATHBHBIE TpeOOBaHHS K  HaJEKHOCTHU
TeIJIOCHAOKEeHUST ToTpeOuTeneli obecreunBarOTCs, KakK I pacyeTHOro, TaK W IS
MMOHUKEHHOTO YPOBHSI TETUIOCHA0KEHHS.

Jns moadep)kaHus TEKYIIMX IOKa3aTeledl HaJeKHOCTH Ha TMEPCHEKTUBHBIN
MEepUOJ, HEOOXOIUMO OOCCIEYUTh MEPONPHUATHS [0 IOBBIMICHUIO TIOKa3aTels
BEPOSITHOCTH 0€30TKa3HOM paboThl 3a CU€T 3aMEHbl BETXHUX CETeH CO CPOKOM
dKCILTyaTaluu 6oiee 25 Jer.

Pacuer nocneaBapuiiHBIX THAPABIMUECKUX PEKUMOB B IAHHOM CIIy4ae MPOBOJIUTH
He TpeOyeTcs, TaK KaK paccMaTpuBaeMasl CHCTeMa TEIJIOCHAOKEeHHS HE UMEEeT KOJIbIIEBOM
gacTd. B 3TOM cilydyae O4eBHAHO, YTO TIPH BBIXOJE M3 CTPOS OJHOTO M3 IJIEMEHTOB
MOJIHOCTBIO TPEKpaIlaeTcsl TEMI0CHAOKEeHHe MOTpeOuTenel, myTb CHA0KEHUsI KOTOPBIX

pas3pbIBaeTCs, a TEIIOCHAOKEHUE OCTABHBIX MOTPEeOUTENeH He HAapyIIaeTCsl.
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[Komenenas Ne3

Pucynok 27. Cxema TenJoBbIX ceTell KOTeJabHON Ne3
OAO «BceBo0J10:KCKHE TENJIOBLIE CETH

KorteabHasa Ned

[ToTpebutenu mepBoil KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpeacTaBieHbI
KHUJIBIMU U OOIIECTBEHHBIMU 3JJaHUSIMU BTOPOIl KaTerOpHH.

TennoBele ceTH KOTEIBHOM SBISAIOTCS TYNHKOBBIMU HEPE3EPBUPOBAHHBIMH.
MaructpanbHbIX BBIBOJOB OT KOTEIBHOW — OJHMH, TIOJ3€MHONW OCCKaHaJbHOU
npoknaaku 2J{y70 mm.

HacocHplii cTaHny B cUCTEME TeTIOCHA0KEHUS! — OTCYTCTBYIOT.

LlenTpanbHbIe TEIUIOBbIE MMYHKTHI B CHCTEME TEINIOCHA0KEHUS — OTCYTCTBYIOT.

B cBs131 ¢ OTCyTCTBHEM CTAaTUCTUYECKUX JAHHBIX pACYET MHTEHCUBHOCTU OTKAa30B
TEIJIONPOBOJIOB CO CPOKOM CIIYKObl 70 25 JeT MpPOU3BOAUTCS C YyYE€TOM HayalbHOU
MHTEHCHBHOCTU OTKa30B A" ' =57 10° 1/km 4. UaTeHCHBHOCT 0TKa30B 3PA mpHHATHI
paBubME 2,28 107 1/4. B cocTaB cHMCTEMBI EHTPAILHOTO TEIIOCHAOKEHHST KOTEIBHOIM
BXOJSIT YYacTKU TEIJIOBBIX ceTei, paboraromrue Oonee 25 €T U OMpPEIeNIeHBl Kak

MOTeHIMaIbHO HeHaA&kHbIe. [Ipu 3TOM, B CBSI3U ¢ HEOOJBIIONH MPOTHKEHHOCTHIO CEeTEH
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CUCTEMBI TEIUIOCHAOXEHUSI I YYacTKOB, OIpPENENIeHHBIX KaK TOTECHIIMAILHO
HEHaJAEKHBIX, HayalbHasi UHTEHCUBHOCTh OTKA30B MPHUHSTA KaK JJIsl TEIUIONPOBOJOB CO
cpokoM cnyxObl 25 meT B 0a3oBoM mepuojae 0e3 ydera peKOMEeHAAIud MO 3aMEHe
JAHHBIX YYaCTKOB.

[lo pesynbraram pacuera HaJEKHOCTH, CTAIlMOHAPHAs BEPOATHOCTH pabouero
cocTostHUSI ceTH (K03 (UIIMEHT TOTOBHOCTH) Ha 0a30BBIM TEPHOA COCTaBIsCT —
0,999990>0,97. B cOOTBETCTBHH C 3TUM, CHCTEMAa TEIUIOCHAOKEHUS CUNUTACTCS HaAEKHOM.

[Ipn »>TOM, MUHUMAJBHBIM [OKA3aTedb BEPOATHOCTH OE€30TKa3HOW pPabOTHI
TeIIOBBIX ceTel cocTaiseT 0,9999958>0,9, a MuHMMAaIbHAS BEPOSATHOCTh OC30TKa3HOMN
pabotel aboneHToB 0,999995>0,99.

Takum 00pa3oM, MOCKOJIBKY paccMaTpuBaeMasi CUCTeMa TEIUIOCHAOXKEHUS UMEeT
HeOoJbpIIMe MaclTadbl (IpHUCOEAVHEHHAsl Harpys3ka, paanychl TEIIOCHA0KEHMUS,
TUAMETPbl  TOJIOBHBIX  y4YacTKOB), HOpPMAaTHBHBbIE TpeOOBaHUS K  HAJACKHOCTH
TEIJIOCHAOXKEeHUsT ToTpeOuTeneil o0ecreunBaloTCs, Kak s pacyeTHOro, TaKk W JJiA
MOHIKEHHOTO YPOBHS TETNIOCHAOKEHUSI.

Jlis monnepskaHus TEeKYIIMX I[OKa3aTelleld HaleKHOCTH Ha MEepPCHEKTUBHBIN
NEpPHoJl, HEOOXOAMMO OOECIICUYUTh MEPOINPHUATHS TIO0 TOBBIIMICHUIO ITOKa3aTels
BEPOSATHOCTH 0€30TKa3HOW paboThl 3a CYET 3aMEHBl BETXUX CETEH CO CPOKOM
AKCIUTyaTauuu 6omuee 25 ner.

Pacuet nocneaBapuitHbIX THIPABINYECKUX PEKUMOB B JAHHOM CITydae MPOBOIUTH
He TpeOyeTcs, TaK Kak paccMaTpuBaeMasi CUCTeMa TEMI0CHAOKEeHHST HE UMEET KOJIbIIEBOM
gactu. B 3TOM ciiydae OYEBHIHO, YTO TMpPH BBIXOJIE M3 CTPOS OJHOTO W3 DJIEMEHTOB
MOJIHOCTBIO TPEKpaIIaeTcs TeIIOCHA0KeHne MoTpeOuTeNnei, myTh CHa0MXEHUSI KOTOPBIX

pa3pbIBaeTCsl, a TEMIIOCHA0XKEHNE OCTAIBHBIX IOTPEOUTENEH He HapyIIAeTCsl.
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Pucynok 28. CxeMa TemjIoBbIX ceTell KOTeJabHOIH Ned
OAO «BceBo0J10:KCKHE TENJIOBLIE CETH

KorteabHasa Ne6

[Totpebutenu nepBoit kateropuu — 1om pedenka (0,5031 I'kan/a), BeceBonoxckas
LPb, nucmancep, pomaom (2.577 TI'kan/u). [loTpebutenu mpeAcTaBIEHBI XUIBIMH U
00IIeCTBEHHBIMU 3JIAaHUSIMU BTOPOW KaTETOPHH.

TerioBbie CeTH KOTEIBHOW SIBISIOTCS TYNMHKOBBIMH HEPE3CPBUPOBAHHBIMHU.
MarucTtpajibHbIX BEIBOJOB OT KOTE€JIBHOW — OJIMH, Ha/13eMHOU npokiiaaku 2/{y600 mm.

HacocHbi#l cTanIiiy B cUCTEME TEIIOCHA0KEHHS — OTCYTCTBYIOT.

[{eHTpasbHBIE TETUIOBBIC MYHKTHI B CHCTEME TEIJIOCHA0KEHUS — TP, HE3aBUCHUMAs
CUCTEMa OTOTUICHUS BTOPOT'O KOHTYPa C TIOJITOTOBKOW TOPSTYEH BOJIBI.

B cBs3M ¢ OTCYTCTBHEM CTaTHCTHUECKHUX JIAHHBIX pacyeT WHTCHCUBHOCTH OTKa30B
TEIJIONPOBOJIOB CO CPOKOM CIIYKObl 70 25 JeT MpPOU3BOAUTCS C YyYE€TOM HayalbHOU
MHTEHCUBHOCTH 0TKa30B A"°' = 5,7 10 1/km-u. MHTEeHCHBHOCTH 0TKA30B 3PA mpuHATHI

paBubiME 2,28 107 1/4. B cocTaB cHCTEMBI HEHTPAILHOTO TEMIOCHAOKEHHST KOTEIBHOM
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BXOJIAT YYaCTKH TEIUIOBBIX ceTel, paboTaromue Oosiee 25 JeT W ONpENeNeHbl Kak
MOTEHITMAIBHO HeHaA&KHbIC. [Ipr 3TOM, B CBSI3U ¢ HEOONBIIONW MPOTIKEHHOCTHIO CETEH
CHUCTEMBl TEIUIOCHAOXKEHUS JJii YYacTKOB, OIpPEACICHHBIX KaK MOTEHIMAIbHO
HEHaJE&KHBIX, HaYallbHas HHTEHCUBHOCTh OTKA30B MPHUHATA KaK JJIs TETUIONPOBOJOB CO
cpokoM chyxObl 25 meT B 06a3oBoM mepuoje 0e3 ydera peKOMEHAAIud MO 3aMEHe
JTAHHBIX YYaCTKOB.

[lo pesynbraram pacuera HAJEKHOCTH, CTAI[MOHAPHAS BEPOSATHOCTH pPabOUero
cocTostHUSI ceTH (K03 (UIIMEHT TOTOBHOCTH) Ha 0a30BBIM NEPHUOa COCTaBIsECT —
0,991765>0,97. B COOTBETCTBUH C dTUM, CUCTEMA TEIUIOCHAOKEHUS CUUTACTCS HaAEKHOIM.

[Ipy »>TOM, MUHUMAJBHBIM IOKA3aTe€lb BEPOATHOCTH OE€30TKa3HOW pPadOTHI
TeIJIOBBIX ceTel coctaBmsieT 0,999855>0,9, a MuHMMaNbHAsT BEPOSTHOCTh OE30TKAa3HOM
pabotel abonenTo 0,998784>0,99.

Huskoe 3HaueHNE BEpOSATHOCTH O€30TKAa3HOM PabOTHI TEIUIOBBIX CETEH CBSA3aHO C
BBICOKOM TTPOTSHKEHHOCTHIO TETIJIOBBIX CETEH OT KOTEIBHOM 10 KOHEUHBIX MOTpEOUTENCH.

Jlns  mopdep)KaHWs W YAYYIICHHS TEKYIIMX ITOKa3aTeled HaJle)KHOCTH Ha
MEPCIEKTUBHBIN TMEepHUoj, HEOOXOAUMO OOCCIEYUTh MEPOIPHUATHS I10 ITOBBIIICHUIO
MOKa3aTesl BEPOSTHOCTH 0€30TKa3HOU pabOoThI 32 CUET 3aMEHBI BETXUX CETEH CO CPOKOM
SKCIUTyaTaluu 6oiiee 25 Jer.

Pacuer nocneaBapuiiHBIX THAPABIMUECKUX PEKUMOB B IAHHOM CIIy4ae MPOBOIUTH
He TpeOyeTcs, TaK KaK paccMaTpuBaeMasi CHCTeMa TEIJIOCHAOKEHHS HE UMEEeT KOJIbIIEBOM
yacTu. B 3TOM ciydae OYEBHUIIHO, UYTO TMPHU BBIXOJAE U3 CTPOS OJHOTO U3 DJIEMEHTOB
MOJIHOCTBIO TMPEKpaIIaeTcs TeriocHabkeHne nmorpeduresneii, myTh CHaOKEHUs KOTOPBIX
paspbIBaeTcs, a TeIMIOCHA0KEHUE OCTAIBHBIX TTOTpEeOUTENICH HE HAapyIIaeTcs.

Otxnrouenne HacocHbIX arperatoB B LITII mo yin. Mexeas 10, m1. Konrymickoe 96,
yi1. MexeBast 16, B CBSI3U C HE3aBUCHUMOW CUCTEMOM OTOIUICHHUS, MPUBEAET K IMOJTHOM
OCTaHOBKE TEIJIOHOCUTENISI BO BTOPOM KOHType, a TakXke, KOHTYype TOopsduero
BOJIOCHAOXKEHHUSI W, KaK CIEACTBHE, OTKIIOYCHHIO TEIUIOCHAOKEHUS U TOPSUero

BojiocHa0OxeHus aboneHTos 3a [[TII.
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Pucynok 29. Cxema TenioBbIX ceTell KOTeabHON Ne6
OAO «BceBo0J10:KCKHE TENJIOBLIE CETH

Korteabnasa Nel2

[ToTpebutenu mepBoit KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpeacTaBieHb
YKUJIBIMU U OOIIECTBEHHBIMHU 3/IaHUSIMH BTOPOM KaTETOPHUHU.

TemnoBple CETH KOTEIBHOW SBISIFOTCA KOJIBIIEBBIMUA HEPE3E€PBUPOBAHHBIMMU.
MaructpajibHbIX BBIBOJAOB OT KOTE€IBHOM — OJIUH, HAA3eMHOM Tpokaaaku 2/[y250 mm.

HacocHblii cTaHITNKM B CHCTEME TEIJIOCHA0KEHUS — OTCYTCTBYIOT.

[lenTpanbHbIE TEIUIOBBIC MYHKTHI B CUCTEME TEIJIOCHAOKEHUS — OTCYTCTBYIOT.

B cBs3u ¢ OTCYTCTBUCM CTATUCTUYCCKHX NAHHBIX PACHCT MHTCHCHUBHOCTHU OTKAa30B
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TEIJIONPOBOJIOB CO CPOKOM CIIYXkObI O 25 J€T HpOU3BOAMUTCS C y4E€TOM HayallbHOU
MHTEHCUBHOCTH 0TKa30B A% = 5,7 10 1/km-u. MHTEeHCHBHOCTH 0TKa30B 3PA mpuHATEHI
paBubiMua 2,28 107 1/u. B cocTaB cHCTEMBI LIEHTPATBLHOTO TEILIOCHAGKEHHS KOTEILHON
BXOJIAT YYaCTKHU TEIUIOBBIX ceTel, paboTaromiue Oosiee 25 JeT U ONpeNeieHbl Kak
MOTEHIMATbHO HeHaAEKHbIe. [Ipu 3TOM, B CBSI3U ¢ HEOONBIIONW MPOTKEHHOCTHIO CETEH
CHUCTEMBl TEIUIOCHAOXKEHUS JJii YYacTKOB, OIpPEACICHHBIX KakK MOTEHIMAIbHO
HEHAJAEKHBIX, HayalbHasi UHTEHCUBHOCTh OTKA30B MPHUHSTA KaK JJIsl TEIUIOMPOBOJOB CO
cpokoM chyxObl 25 neT B 06a3oBoM mepuoje 0e3 ydera peKOMEHJAlUid 1O 3aMeHe
JAHHBIX YYaCTKOB.

[lo pesynbratam pacuera HAJEKHOCTH, CTAIlMOHAPHAs BEPOATHOCTH pabouero
coctosiHusl ceTh (KO3 (UIMEHT TOTOBHOCTHM) Ha O0a30BBIA MEpPUOA COCTaBIAET —
0,999073>0,97. B cOOTBETCTBUH C dTUM, CHCTEMAa TEIUIOCHAOKEHUS CUNTACTCS HaAEKHOM.

[Ipn »>TOM, MUHUMAJBHBIM MOKA3aTe€db BEPOATHOCTH OE€30TKa3HOW pPadOTHI
TeIJIOBBIX ceTel cocTasisier 0,9999217>0,9, a MUHMMAaTbHAS BEPOSTHOCTh O€30TKAa3HOM
paboter abonerToB 0,999409> 0,99.

Takum 00pa3oM, MOCKOJIBKY paccMaTpuBaeMasi CUCTeMa TEIUIOCHAOXKEHUS UMEeT
HeOoJbpIIMEe MaclITadbl (IpUCOEAUMHEHHAs] Harpys3ka, paauychl TEIJIOCHA0KEHMS,
TUAMETPbl  TOJIOBHBIX  y4YacTKOB), HOpPMAaTHBHBIE TpeOOBaHUS K  HAJACKHOCTH
TEIJIOCHAOXKEeHUsT ToTpeduTenell 00ecreunBalOTCsl, Kak I PacyeTHOro, TaKk W JJiA
MOHUKEHHOTO YPOBHSI TETUIOCHA0XKEHUS.

Jns moppepkaHus TEKYyLUIMX [OKA3aTelIe HAaJAEKHOCTH Ha IEPCHEKTUBHBIN
Mepuoji, HEOOXOIUMO OOECNEYUTh MEPONPHUSATHUS 1O TMOBBIIIEHUIO TIOKa3aTels
BEPOSTHOCTH 0€30TKa3HOW paboThl 3a CYET 3aMEHbl BETXUX CETel CO CPOKOM

AKCIUTyaTauuu 6omuee 25 ner.
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Pucynok 30. Cxema TenJioBbIX ceTeil KoTeabHOM Nel2
OAO «BceBoJ107KCKHE TEIVIOBbIE CETH
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Koteabnas Nel?7

[ToTpebutenu mepBoi KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBieHbI
KUJIBIMU U OOIIECTBEHHBIMU 3/IaHUSIMU BTOPO KaTETOPHUHU.

TenoBele CeTH KOTEIBHOM SBISIIOTCS TYMHUKOBBIMU HEPE3EPBUPOBAHHBIMU.
MaructpaibHbIX BBIBOAOB OT KOTEIBHOW — OJIUH, HaA3eMHOM pokiaaku 2/[y800 mm.

HacocHblii cTaHIMK B cCCTEME TEIIIOCHA0KEHHS — OTCYTCTBYIOT.

LlenTpanbHble TEMJIOBBIE MYHKTHI B CHCTEME TEIUIOCHAOXKEHHS — OJMH,
HE3aBHCHMasi CUCTEM OTOILJICHUSI BTOPOTO KOHTYpa C MOATOTOBKOM ropsiueil BOJbI.

B cBsI3u ¢ OTCYyTCTBHEM CTATUCTUYECKUX JTAHHBIX pACUYET UHTEHCUBHOCTH OTKAa30B
TEIJIONPOBOJIOB CO CPOKOM CIYKOBI 70 25 JIeT MPOU3BOAUTCS C yYE€TOM HayalbHOM
MHTEHCHBHOCTU 0TKa30B A" = 5,7 10 1/km-u. UHTE€HCHBHOCTH 0TKa30B 3PA mpHHATEI
paBubiME 2,28 107 1/u. B cocTaB cHCTEMBI EHTPATBHOTO TEILIOCHAGKEHHS KOTETLHON
BXOJIIT YYaCTKHU TEIUIOBBIX ceTeld, paboTaromue Oosiee 25 JeT U ONpeNeieHbl Kak
NOTEHIIMATLHO HeHan&xHbie. [Ipu 3TOM, B CBSI3M ¢ HEOOJBIION MPOTHIKEHHOCTHIO CEeTE
CHUCTEMBl TEIJIOCHAOXKEHUSI [JJs YYacTKOB, OIpPEACICHHBIX KaK MOTCHIIMAIBHO
HEHaJEKHBIX, HaYallbHas MHTEHCUBHOCTh OTKA30B MPHUHATA KaK JJIs TEIUIOMPOBOIOB CO
cpokoM chyxObl 25 mer B 06a3oBoM mepuojae 0e3 ydera peKOMEHAAIud MO 3aMEHE
JAHHBIX YYaCTKOB.

[To pesymbraram pacuera HaJIEKHOCTH, CTAI[MOHApPHAs BEPOSTHOCTH paboyero
cocTostHUSL ceTu (kK03 (UIIMEHT TOTOBHOCTH) Ha 0a30BBIM TEPUOA COCTaBIsAECT —
0,991464>0,97. B  coorBercTBMM ¢  OTHM, CHCTEMa  TEIUIOCHAOKEHHUS
CUYHUTAETCI HAAEKHOM.

[Ipn »>TOM, MUHUMAIBHBIA T[OKA3aTelh BEPOATHOCTH OE30TKa3HOW pPabOTHI
TeIIOBBIX cerel cocTaisieT 0,9989872<0,9, a MUHMMAaIbHAS BEPOSATHOCTh OC30TKa3HOM
pabotsl aboHeHTOB 0,995965> 0,99.

Huskoe 3HaueHne BEpOSTHOCTH OE30TKAa3HOUM PabOTHI TEIJIOBBIX CETEH CBS3aHO C
BBICOKOH TTPOTSHKEHHOCTHIO TETIJIOBBIX CETEH OT KOTEIBHOM 10 KOHEUHBIX TOTpEeOUTENCH.

Jns mopaepskaHusT M YIAY4UIICHHS TEKYIIMX TIOKa3aTeled HaJleKHOCTU Ha
NEPCIICKTUBHBIA TIEPUOJ, HEOOXOIUMO OOECHEYUTh MEPOMPHUSITHS IO MOBBIIICHUIO
MOKa3aTeNsl BEPOSATHOCTH 0€30TKa3HOM pabOThI 32 CUET 3aMEHBI BETXUX CETEH CO CPOKOM
SKCIUTyaTaluu 6osee 25 ner.

Pacuer mocneaBapuiiHBIX THAPABIMUECKUX PEKUMOB B IAHHOM CJIy4ae MPOBOJAUTH
He TpebyeTcs, Tak Kak paccMaTpuBaeMasi CUCTEMA TETUIOCHAOKEHUST HE UMEET KOJIbIIEBOU

yactu. B sTom cIydac OYCBUJHO, YTO IpPU BBIXOJAC U3 CTPOSA OJHOI0 M3 3JICMCHTOB
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MOJIHOCTBIO TPEKpAIIAeTCs TEIUIOCHAOKEHNE MOTpeOuTeNel, mMyTh CHa0XEHUSI KOTOPBIX
pa3phIBaeTCsl, a TEIUIOCHA0KEHHE OCTANBHBIX MOTpeOuTeNel He HapyIIaeTcsl.
Otxmouenne HacocHbix arperatroB B LTIl mo yn. Hapognas 6a, B cBs3u ¢
HE3aBUCUMOW CHUCTEMOM OTOIUIEHUS, IPUBEAET K MOJHON OCTAHOBKE TEIJIOHOCUTEIS BO
BTOPOM KOHTYpE, a Takke, KOHType TOpsuero BOJOCHAOXKEHMS U, KakK CIEICTBHE,

OTKJIIOUEHHUIO TEINIOCHAOKEHUS U ropga4dcro BOI[OCH&6)K€HI/IH a0OOHEHTOB 3a HTH
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Pucynok 31. Cxema TemioBbIxX ceTeil koTeabHOi Nel7 OAQO «BceBos10kCKHE TENJIOBbIE CETH»
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Koteabnas Nel9

[ToTpebutenu mepBoi KaTeropuu — OTCYTCTBYIOT. [loTpebutenu mpencTaBieHbI
YKUJIBIMHU ¥ OOIIIECTBEHHBIMU 3JJaHUSIMH BTOPOM KaTeTOPHH.

TernoBble ceTH KOTENBHOM SBISAIOTCS TYMHKOBBIMH HEpE3epPBUPOBAHHBIMHU.
MaructpajJibHbIX BBIBOJOB OT KOTEJIBHOM — OJMH, TOJ3EeMHON OeckaHaIbHOMN
npokaaku 2J[y80 Mm.

HacocHblil cTanIMu B cUCTEME TEIIOCHA0KEHHS — OTCYTCTBYIOT.

LlenTpanbHbIe TEIIOBBIEC MYHKTHI B CUCTEME TETIJIOCHA0KEHHS — OTCYTCTBYIOT.

B cBsi3U ¢ OTCYyTCTBHEM CTAaTHCTUUYECKUX JAHHBIX pacyeT MHTEHCUBHOCTH OTKAa30B
TEIJIONPOBOJIOB CO CPOKOM CIYKOBI 70 25 JIeT MPOU3BOAUTCS C yYE€TOM HayalbHOM
MHTEHCHBHOCTU 0TKa30B A" = 5,7 10 1/km-u. IHTE€HCHBHOCTH 0TKa30B 3PA mpHHATEI
paBubiMu 2,28 107 1/4. Ilo pesympraramM pacyeTa HAI€KHOCTH, CTalMOHAPHAS
BEPOSITHOCTH pabouero cocTossHus ceTu (KodOPUIIMEHT TOTOBHOCTH) Ha Oa30BbIN MEPUO
cocraBiger — 0,999976>0,97. B COOTBETCTBHMM C 3THM, CHCTEMa TEIUIOCHAOKEHUS
CUYHUTAETCI HaAEKHOM.

[Ipy »TOM, MUHUMAIBHBIMA [OKA3aTelh BEPOATHOCTH OE30TKa3HOW pPabOTHI
TeroBbIX cerer coctasiseT 0,9999943>0,9, a MuHMMAaIbHAs BEPOSTHOCTh O€30TKAa3HOM
pabotsl abonenToB 0,999978>0,99.

Taxkum 00pa3om, MOCKOJIBKY paccMaTpuBaeMasi CUCTeMa TEIMJIOCHAOKEHHUSI UMEET
HeOoJbIIMe MacluTadbl (IpUCOEAMHEHHAs Harpys3ka, pajJdychl TEIIOCHA0XKEeHMUS,
TUAMETPbl  TOJIOBHBIX  y4YacTKOB), HOpPMAaTHBHBIE TpeOOBaHUS K  HAJACKHOCTH
TEIJIOCHAOXKEeHUsST ToTpeduTenell 00ecreunBalOTCsl, Kak JJIs pacdyeTHOro, TaKk W JJiA
MOHIKEHHOTO YPOBHS TETUIOCHAOKEHUSI.

Jlns moadepkaHus TEKYIIMX TOKa3aTelel HaJeKHOCTH Ha TMEPCHEKTUBHBIN
NEepHoJl, HEOOXOAMMO OO0ECIEUUTh MEPOINPHUATHS TIO0 TOBBIIMICHUIO IOKa3aTels
BEPOSITHOCTH 0€30TKa3HOM paboOThl 3a CYET 3aMEHbl BETXUX CETeH CO CPOKOM
IKCIUTyaTaluu 6osee 25 ner.

Pacuer nocneaBapuiiHbIX THAPABIMUECKUX PEKUMOB B IAHHOM CIIy4ae MPOBOJIUTD
He TpeOyeTcs, TaK Kak paccMaTpuBaeMasi CHCTeMa TEMI0CHAOKEeHHS HE UMEEeT KOJIbIIEBOM
yacTu. B 3TOM ciydae O4eBHIHO, YTO MPHU BHIXOJIE€ U3 CTPOSI OJTHOTO U3 BJIEMEHTOB
MOJIHOCTBIO MPEKpaIaeTcsl TEMI0CHAOKEHHE TOTPEOUTENeH, MyTh CHA0XEHUS KOTOPHIX

pa3pbIBaeTCs, a TEIIOCHA0KEHUE OCTABHBIX MOTPEeOUTENeH He HapyIIaeTCsl.
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Pucynok 32. Cxema TenJioBbIX ceTeil KoTeabHo# Nel9
OAO «BceBoJ10KCKHE TENJIOBbIE CETH»

KoteabHasa Ned5

[ToTpebutenu mepBod KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBieHbI
JKAJIBIMH 3JJaHUSIMUA BTOPOU KaTETOPUHU.

TermoBble CETH KOTEIBbHOW SIBISIOTCA TYIHKOBBIMM HEPE3EPBUPOBAHHBIMU.
MaructpanbHbIX BBIBOJOB OT KOTEIBHON — OJWH, MOJ3EMHON OecKaHaIbHOMN MPOKIIaIKH
2]Ty50 Mm.

HacocHplii CTaHITNH B CHCTEME TEIIIOCHA0KEHUS — OTCYTCTBYIOT.

[lenTpanpHbIE TEIIOBBIC MYHKTHI B CUCTEME TEIJIOCHAOKEHHS — OTCYTCTBYIOT.

B cBsi3u ¢ OTCYTCTBHEM CTaTUCTUYECKUX JAHHBIX PACUET MHTEHCHUBHOCTH OTKA30B
TEIUIONPOBOJOB CO CPOKOM CHYXKOBI 70 25 JET MPOU3BOAMTCS C Y4ETOM HadalbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-4. aTeHCHMBHOCTH 0TKa30B 3PA mpHHATEI
paBHbIMHE 2,28 107 1/4.

[lo pesynbraram pacuera HaJIEKHOCTH, CTAl[MOHApHAas BEPOSATHOCTH paboyero

coctosiHusl ceTH (K0A((UIMEHT TOTOBHOCTHM) Ha 0a30BBI TEPUOA COCTABISET —
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0,999987>0,97. B cOOTBETCTBUH C 3TUM, CUCTEMA TEIUIOCHAOKEHUS CUNTACTCS HAAEKHOM.

I[Ipu »TOM, MHMHHMAaJIBHBIM TIOKa3aTellb BEPOATHOCTH OE30TKa3HOW pPabOThI
TeIIoBbIX cerer coctasisieT 0,9999975>0,9, a MuHMMaIbHAs BEPOSTHOCTh O€30TKAa3HOM
pabotsl aboHeHTOB 0,999992>0,99.

Takum 00pa3oM, MOCKOJIBKY paccMarpyuBaeMasi CUCTEMa TETUIOCHAOKEHUS UMEET
HeOonpIe MacmTadbl (MPUCOCAMHEHHAs Harpy3ka, pajadychl TEIUIOCHAOKEHUS,
JTUAMETPBl  TOJIOBHBIX  yYacTKOB), HOpPMAaTHBHBIE TpeOOBaHWS K  HAJCIKHOCTH
TeIJIOCHAOXKEeHUsST ToTpeOuTenell obecreunBaroTCs, Kak Il pacdyeTHOro, TaK W IS
MMOHMKEHHOTO YPOBHSI TETUIOCHA0KEHUS.

Jis monmnep)KaHusS TEKYIIUX ITOKa3aTelied HaJe)KHOCTH Ha IEPCIEKTUBHBIN
MepuoJ, HEOOXOIUMO OOECIEeYUTh MEPONPHUATHS [0 IOBBIIICHUIO TTOKa3aTelIs
BEPOSTHOCTH O€30TKAa3HOW paboThl 3a CYET 3aMEHBI BETXUX CETEH CO CPOKOM
IKCIUTyaTaluu 0oiee 25 Jer.

PacueT nmocneaBapuitHBIX THAPABIMYCCKUX PEKUMOB B JAHHOM CITy4ae MPOBOIUTH
He TpeOyeTcs, TaK KaK paccMaTpuBaeMasl CHCTeMa TEIJI0CHAOKEeHHS HE UMEeT KOJIbIIeBOM
JacTH. B 3TOoM ciydae OYEeBHIHO, YTO MPH BBIXOJIE W3 CTPOS OJHOTO M3 3JEMEHTOB
MOJTHOCTBIO TTPEKpaIIaeTCs TEIUIOCHAOKEHNE MMOTPEOUTENCH, MyTh CHA0XKEHUS KOTOPBIX

pa3pbiBaeTCs, a TEIIOCHAOKEHNE OCTANILHBIX MOTPEOUTENICH HE HapyIIaeTCsl.
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Pucynok 33. Cxema TenJIoBbIX ceTell KOTeJabHOM NedS
OAO «BceBo0J10:KCKHE TENJIOBLIE CETH

MVYVII «Bcesonoarcckue meniosvie cemuy

KorteanHas Ne5

[ToTpeOutenu mepBol KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBiIeHBI

JKUIBIMU 3JaHUAMN BTOpOI71 KaTeropuu.

TemnoBble CETH KOTEIBHOW SABJSAKOTCS TYNMUKOBBIMH HEPE3EPBUPOBAHHBIMU.
MaructpalibHbIX BBIBOJAOB OT KOTE€IBHOW — OJIUH, HAA3€MHOM pokiaaaku 2J/{y125 mm.
HacocHblii cCTaHITNK B CHCTEME TEIIIOCHA0KEHUS — OTCYTCTBYIOT.
[lenTpanpHbIE TEIIOBBIC MMYHKTHI B CUCTEME TEIJIOCHAOKEHHS — OTCYTCTBYIOT.
B cBsi3u ¢ OTCYTCTBHEM CTaTUCTUYECKUX JAHHBIX PACUET MHTEHCUBHOCTH OTKA30B
TEIJIONPOBOJIOB CO CPOKOM CIYkOBI 70 25 €T MPOU3BOAUTCS C y4E€TOM HadalbHOU

MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-4. MUnTeHCHMBHOCTH 0TKa30B 3PA mpHHATEI
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paBHbIME 2,28 107 1/4.

ITo pe3ympratam pacuera HaJCKHOCTH, CTAIlMOHApHAs BEPOATHOCTH pabouero
cocTosiHUSL ceTH (K03 (UIIMEHT TOTOBHOCTHM) Ha 0a30BBIA NEPUOJA COCTaBIsET —
0,999939>0,97. B COOTBETCTBUH C dTUM, CUCTEMA TEIUIOCHAOKEHUS CUNTAETCS HAEKHOM.

[Ipy »>TOM, MUHUMAaJBHBIM IOKA3aTeIb BEPOATHOCTH OE€30TKa3HOW pPadOTHI
TeIJIOBBIX ceTed coctaBisieT 0,999981>0,9, a MuHMManbHAsS BEPOSTHOCTh OE€30TKAa3HOM
pabotsl abonenTon 0,998728>0,99.

Taxkum 06pa3om, TOCKOIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUS UMEeT
HeOoypIne MacmTadbl (MPUCOCAMHEHHAsT Harpy3ka, pajJdychl TEIIOCHAOKEHUS,
TUaMeTpPhl  TOJOBHBIX YYaCTKOB), HOpPMATHBHBIE TpeOOBaHMS K  HAJEKHOCTH
TeIJIOCHAOKEeHUsST ToTpeOuTeneli oOecneunBarOTCs, KakK I PacdyeTHOro, TaK W IS
MOHUKEHHOTO YPOBHSI TETUIOCHA0XKEHUS.

Jlns  moajep)kaHWsS TEKYIIMX ITOKa3aTeled HaJAeKHOCTH Ha TEPCHEKTHBHBIN
Mepuoji, HEOOXOIUMO OOECNEYUTh MEPONPHUSATHS 1O TMOBBIIICHUIO TOKa3aTels
BEPOSITHOCTH O€30TKa3HOM pabOTBl 3a CYET 3aMEHBl BETXHX CETeH CO CpPOKOM
IKCIUTyaTaluu 0oiee 25 Jer.

Pacuer nmocneaBapuiiHBIX THAPABIMUECKUX PEKUMOB B JAHHOM CJIy4dae MPOBOAUTH
He TpeOyeTcs, TaK KaK paccMaTpuBaeMasi CHCTeMa TEIJIOCHAOKEeHHS HE UMEEeT KOJIbIIEBOM
yacTu. B 3TOM ciydae OYEBHUIIHO, UYTO MPHU BBIXOJAE U3 CTPOS OJHOTO U3 DJIEMEHTOB
MOJIHOCTBIO TPEKpaIIaeTcs TeIIOCHAOKeHne MOTpeOuTeNnei, myTh CHaOMXEHUSI KOTOPBIX

pa3pbIBaeTCsl, a TEMIOCHA0KEHNE OCTAIBHBIX IOTPEOUTENEH He HapyIIaeTCsl.
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Pucynoxk 34. Cxema TenJioBbIX ceTeil KoTeJIbHOM NeS
MYII «BceBo10KCKHE TENJIOBbIE CETH»

Koteabnas Ne67

[ToTpebutenu mepBod KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBieHbI
KUJIBIMU 3JaHUSIMU BTOPOI KaTErOpHH.

TermoBble CceTH KOTENBHOM SBIAIOTCS TYNHMKOBBIMH HEPE3EPBUPOBAHHBIMHU.
MaructpanbHblX BBIBOJOB OT KOTEJIBHOHM — OAMH, TOJ3eMHONW OecKaHaJlbHON
npoknaaku 2J{y70 mwm.

HacocHplii cTaHIiy B cUCTEME TEeIIOCHA0KEHUS — OTCYTCTBYIOT.

LleHTpanbHble TEIIOBBIE MYHKTHI B CUCTEME TEIJIOCHA0KEHUS! — OTCYTCTBYIOT.

B cBs3M ¢ OTCYTCTBHEM CTaTUCTHUYECKHUX JAHHBIX pacdeT MHTEHCUBHOCTH OTKa30B
TEIUIONPOBOJOB CO CPOKOM CHYXKOBI 70 25 JET MPOU3BOAMUTCS C Y4ETOM HadalbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-u. UnTeHCHBHOCTL 0TKa30B 3PA mpuHATHI
paBHbIMHE 2,28 107 1/4.

[lo pesynbraram pacuera HaJIEKHOCTH, CTAl[MOHApHAs BEPOSTHOCTH paboyero
coctosiHusl ceth (KOA((UIMEHT TOTOBHOCTHM) Ha 0a30BBI TMEpPUOA COCTaBIIET —

0,999967>0,97. B COOTBETCTBUH C dTUM, CUCTEMA TEIUIOCHAOKEHUS CUNTACTCS HaAEKHOM.
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IIpy »>TOM, MUHUMAaJbBHBIM IOKa3aTelb BEPOATHOCTH O€30TKa3HOW pPadOThI
TeIIoBbIX cerer cocTasiseT 0,9999836>0,9, a MuHMMaTbHAS BEPOSTHOCTh O€30TKAa3HOM
pabotsl abonenTon 0,999741>0,99.

Taxkum 06pa3om, TOCKOIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUS UMEeeT
HeOoJbpIIMEe MaclTaObl (IpUCOEAUMHEHHAs] Harpys3ka, paauychl TEIIOCHA0XKEHMS,
TUaMeTpbl  TOJOBHBIX  YYacTKOB), HOpPMAaTHBHBIE TpeOOBaHMS K  HAJACKHOCTH
TEIJIOCHAOXKEeHUsT ToTpeOuTeneil oOecneunBaoTCs, Kak JJIsi pacyeTHOro, TaKk W MJid
MMOHMKEHHOTO YPOBHSI TETUIOCHA0KEHUS.

Jns moajepkaHWs TEKYIIMX ITOKa3aTeled HaAe)KHOCTH Ha TEPCHEKTHBHBIN
Mepuoji, HEOOXOAUMO OOECIEYUTh MEPONPHUATUS 1O TMOBBIIICHUIO TOKa3aTels
BEPOSITHOCTH O€30TKa3HOM pabOTHl 3a CYET 3aMEHbl BETXHX CETeH CO CpPOKOM
AKCIUTyaTauuu 6omuee 25 ner.

Pacuer mocineaBapuiHBIX THAPABIMYCCKUX PEKHUMOB B IAHHOM CIIy4dae MPOBOIAUTH
He TpeOyeTcs, Tak Kak paccMaTpuBaeMasi CUCTeMa TEMI0CHA0KEHHST HE UMEET KOJIbIIEBOM
JacTH. B 3ToM ciydae O4YeBHIHO, YTO MPHU BBIXOJIE W3 CTPOS OJHOTO M3 3JIEMEHTOB
MOJTHOCTBIO TPEeKpaIaeTcs TEII0oCHAOKEeHHe MOTpeOuTeNnel, myTh CHA0KEHUS KOTOPBIX

pas3pbIBacTCs, a TEIJIOCHA0KEHUE OCTAIBHBIX MOTPEOUTENEH HE HAPYILIAeTCsl.
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[Komenbuaﬁ Ne67|

Pucynok 35. Cxema TenJioBbIX ceTeil KoTeabHOM Ne67
MYII «BceBo0J10:KCKHE TENJIOBbIE CETID)

Koteannasa Ne83

[ToTpebutenu mepBoi KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mnpenctaBieHbI
JKUJIBIMU 3JJaHUSMU BTOPOU KaTETOPHUH.

TennoBele ceTH KOTEIBHOM SBISIOTCS TYNHUKOBBIMU HEPE3EPBUPOBAHHBIMHU.
MaructpanbHbIX BHIBOJOB OT KOTE€IbHOW — OJIUH, MOA3EMHON OecKaHaIbHOM MPOKIAIKH

2]1y250 mm.
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HacocHplli CTaHITNK B CHCTEME TEIIIOCHA0KEHUS — OTCYTCTBYIOT.

IleHTpanapHbIE TEIUIOBBIC MMYHKTHI B CUCTEME TEIIIOCHAOKEHHS — OTCYTCTBYIOT.

B cBsI3u ¢ OTCYTCTBHEM CTATUCTUYECKUX JTAHHBIX PACUYET UHTEHCUBHOCTH OTKAa30B
TEIJIONPOBOJIOB CO CPOKOM CIIYKObI 70 25 JeT MPOU3BOAUTCS C y4E€TOM HayalbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-u. UHTeHCHMBHOCTH 0TKa30B 3PA mpuHATHI
paBHbIME 2,28 1077 1/4.

[lo pesynbraram pacuera HAJEKHOCTH, CTAIlMOHAPHAs BEPOATHOCTH pabouero
cocTosiHUSL ceTH (K03 (UIIMEHT TOTOBHOCTH) Ha 0a30BBIA NEPUOJA COCTaBIsET —
0,9999909>0,97. B COOTBETCTBHMH C OJTHM, CHCTEMAa TEIIOCHAOKEHUS CUUTACTCS
HaJIEKHOM.

[Ipn »>TOM, MUHUMAaJBHBIM [OKa3aTelb BEPOATHOCTH O€30TKa3HOW padoThI
TeIJIOBBIX ceTed coctaBisieT 0,994669>0,9, a MuHUMaIbHAsT BEPOSTHOCTh OE30TKa3HOM
paboter abonenToB 0,99998>0,99.

Taxkum 00pa3om, MOCKOJIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUSI UMEET
HeOoypIe MacmTadbl  (MpUCOSAWMHEHHAs Harpy3ka, paJnychl TeEIJIOCHAOKCHHS,
TUaMeTpbl  TOJOBHBIX  YYacCTKOB), HOpPMATHBHBIE TpeOOBaHMS K  HAJEKHOCTH
TEIJIOCHAOXKEeHUsT ToTpeOuTeneil o0ecreunBaloTCs, KakK JJIs pacyeTHOro, TaKk W JJiA
MOHMKEHHOTO YPOBHSI TETUIOCHA0KEHHS.

Jng moppepkaHus TEKYyLIMX [OKas3aTelled HaJAeKHOCTH HA IEPCHEKTUBHBIN
Mepuoji, HEOOXOAUMO OOECHEYUTh MEPONPHUATHUS 1O TMOBBIIIEHUIO TOKa3aTels
BEPOSTHOCTH O€30TKa3HOM pabOTHl 3a CYET 3aMEHBI BETXHX CETEH CO CpPOKOM
dKCIUTyaTaluu 6oiee 25 Jer.

Pacuer nmocneaBapuiiHBIX THAPABINUECKUX PEKUMOB B IAHHOM CIIy4ae MPOBOJIUTH
He TpeOyeTcs, TaK KaK paccMaTpuBaeMasl CHCTeMa TEIJI0CHAOKEeHHS HE UMEEeT KOJIbIIEBOM
gacTd. B 3TOoM cilydyae O4YeBHIHO, YTO IPHU BBIXOJAE M3 CTPOS OJHOTO W3 DJIEMEHTOB
MOJIHOCTBIO TpPEKpaIaeTcs TEMIO0CHA0XKEeHHE MOTpeOuTenel, myTh CHA0KEHUS KOTOPBIX

Pa3peIBACTCA, a TEIJIOCHA0KEHUE OCTATBHBIX HOTpC6HT€J'I€I>i HC HapymacTcCs.
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Pucynoxk 36. Cxema TenjioBbIX ceTeil KoTeabHOii Ne83
MYII «BceBo0J10:KCKHE TENJI0OBbIE CETID)

00O «TEIIVIOOHEPI O»
Koreabnas yia. llIluHukos, 1. 5
[ToTpebutenu mepBoit KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpeacTaBieHb

JKHUJIBIMHU U O6III€CTB6HHBIMI/I 3JaHUAMU BTOpOﬁ KaTCropum.
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TemnoBble ceTH KOTENBHOW SBISIOTCS TYNUKOBBIMUA HEPE3EPBUPOBAHHBIMHU.
MaructpanbHbIX BBIBOJOB OT KOTEJIBHOM — OAMH, TOJ3eMHONW OecKkaHaJlbHON
npoknanku 2J{y400 mm.

HacocHblii cTaHIIMKM B CUCTEME TEIIIOCHA0KEHUS — OTCYTCTBYIOT.

LlenTpanbHbIe TEIIOBBIEC MYHKTHI B CUCTEME TEIIJIOCHA0XKEHHUS — OTCYTCTBYIOT.

B cBs13u ¢ OTCYTCTBHEM CTAaTUCTUYECKHUX JAHHBIX PAacyeT MHTEHCHBHOCTH OTKAa30B
TEIUIONPOBOJOB CO CPOKOM CHYXKOBbI 10 25 JET MPOU3BOAMTCS C YYETOM HA4aJIbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-4. aTeHCUBHOCTH 0TKa30B 3PA mpHHATEI
paBHbIMH 2,28 107 1/4.

[lo pe3ynbraram pacuera HaJIEKHOCTH, CTAl[MOHApHAs BEPOSATHOCTb paboyero
cocTosiHus ceTH (KO3((UUUEHT TOTOBHOCTHM) Ha O0a30BbIM MEpPUOJA COCTaBIAET —
0.999741>0.97. B COOTBETCTBUH C DTUM, CUCTEMA TEILIOCHAOKEHUS CUUTACTCS HaAEKHOM.

[Ipy »>TOM, MUHUMAaJBHBIM MOKA3aTe€db BEPOATHOCTH OE€30TKa3HOW pPadOTHI
TeIIoBbIX cerer coctasisieT 0,9999769>0,9, a MuHMMaIbHAsE BEPOSTHOCTh O€30TKAa3HOM
pabotsl abonentoB 0,999881>0,99.

Takum 00pa3oM, MOCKOJIBKY paccMaTpuBaeMasl CUCTEMa TEIUIOCHA0KEHUS UMEET
HeOoJbIIMe MaclTaObl (IpUCOEAUMHEHHAs Harpys3ka, paauychl TEIJIOCHA0KEHMS,
JMaMeTpbl  TOJIOBHBIX ~ yYacTKOB), HOpPMAaTHBHBbIE TpeOOBaHUS K  HAJEKHOCTH
TeIIOCHAOKEeHUsST ToTpeOuTeneli o0ecreunBarOTCs, Kak I PacdyeTHOro, TaK W IS
MOHKEHHOTO YPOBHS TETNIOCHA0KECHUSI.

Jnsa moppepkaHus TEKYyLIMX [OKA3aTelie HaJAEKHOCTH Ha IEPCHEKTUBHBIN
nepuosi, HEoOXoIuMO 00eCHedYuTh MEpONPUATHS 10 TOBBIIMICHUIO ITOKa3aTess
BEPOSATHOCTH 0€30TKa3HOW paboThl 3a CYET 3aMEHbl BETXUX CETe €O CpPOKOM
dKCIUTyaTaluu 6oiee 25 Jer.

Pacuer nocneaBapuiHBIX THIPABINYECKUX PEKUMOB B JJAHHOM CIIydae MPOBOJIUTH
He TpebyeTcs, Tak KaKk paccMaTpuBaeMas CUCTEMa TeIIOCHA0KEHUsI HEe UMEET KOJIbLIEBOM
yacTu. B 3TOM ciydae OYEBHIHO, YTO MPH BBIXOJE M3 CTPOSI OJHOTO U3 3JIEMEHTOB
MOJTHOCTBIO TMPEKpalaeTcs TeIocHabKeHne MoTpeOuTeneii, myTh CHAOKEHUsI KOTOPBIX

Pa3peIBACTCA, a TEIIOCHA0KECHHUE OCTAIBHBIX HOTp€6I/ITGH€I71 HC HApyHmIacTCs.

58



Pucynoxk 37. Cxema TenJioBbIx ceTeil koteabHo# yia. lllnnukos, a. 5
000 «TEIIVIOOHEPT O»

00O «buc Menuop Tpetioy

Koreabnas yia. CorHukoBa, 1. 23

[ToTpebutenu mepBod KaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpencTaBieHbI
KUJIBIMU 3[JaHUSIMU BTOPOI KaTErOpHH.

TermioBble CceTM KOTENBHOM SBISAIOTCS TYNMKOBBIMM HEPE3EPBUPOBAHHBIMHU.
MaructpaiabHbIX BBIBOJIOB OT KOTEJIBHOW — J[Ba, MIEPBBIA — MOJA3EMHON OecKaHaIbHOMI
npoksanaku 2J1y300 MM, BTopoii — moa3eMHol 6eckaHaibHOM pokiagku 2/1y200 mm.

HacocHblil cTaHIIMKM B cCCTEME TEIJIOCHA0KEHUS] — OTCYTCTBYIOT.

LleHnTpanbHble TEIUIOBbIE MYHKTHI B CHCTEME TEIJIOCHA0KEHUS — OTCYTCTBYIOT.

B cBs3M ¢ OTCYyTCTBHEM CTAaTUCTUYECKUX JTAHHBIX pacdeT UHTEHCUBHOCTH OTKa30B
TEIJIONPOBOJOB CO CPOKOM

CITy>KOBI 0 25 JeT MPOU3BOJUTCS C YYETOM HAYaIbHOM MHTEHCHBHOCTH OTKa30B
A =57 10° 1/km-u. UnrencuBHOCTH 0TKa30B 3PA npuusaTH paHbiMu 2,28 1077 1/4,

[lo pesynbraram pacuera HaJIEKHOCTH, CTAl[MOHApHAas BEPOSATHOCTH paboyero
cocTosiHusl ceTH (KO3 (UUMEHT TOTOBHOCTHM) Ha 0a30BBIA MEpUOJ COCTABISET —
0,999832>0,97. B cOOTBETCTBUHM C ITUM, CUCTEMAa TEIUIOCHAOKESHUS CUNUTACTCS HAAEKHOM.

[Ipn »>TOM, MUHUMAaJBHBIM MOKa3aTedb BEPOATHOCTH OE€30TKa3HOW pPadOTHI

TerIoBbIX cerer coctasiseT 0,9999633>0,9, a MuHMMAaIbHAS BEPOSTHOCTh OE30TKa3HOM
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paboter abonenToB 0,999906>0,99.

Taxkum 006pa3oM, MOCKOJIBKY paccMaTpuBaeMasi CUCTEMa TEIUIOCHAOKEHHUs] UMeeT
HeOoJbIIMEe MaclTaObl (IPHUCOEAVHEHHAs] Harpys3ka, paauychl TEIIOCHA0XKEHMS,
TMaMETPbl  TOJIOBHBIX  y4YacTKOB), HOpPMaTHBHbIE TpeOOBaHHWA K  HAJEKHOCTH
TEIUIOCHA0XKEeHUsT TOoTpeOuTenell obecrneunBaroTCs, Kak JUid PAacyeTHOIro, Tak U JUIs
MOHMKEHHOT'O YPOBHS TEIJIOCHAOKEHUSI.

JUia monnep:kaHus TEKYIIMX I[IOKa3aTelled HaJeKHOCTH Ha IEpPCHEKTUBHBIN
nepuosi, HEoOXOIUMO O00€CHedYuTh MEpONPUATHS 10 IOBBIILIEHUIO I10Ka3aTes
BEPOATHOCTH 0€30TKa3HOW paboThl 3a CYET 3aMEHbl BETXUX CETEH CO CPOKOM
AKCIUTyaTanuu 6osee 25 ner.

Pacuer nocneaBapuifHbIX THAPABINYECKUX PEKUMOB B IAaHHOM CIIy4yae MPOBOJUTH
He TpeOyeTcs, Tak Kak paccMaTpuBaeMasi CUCTEMa TEINIOCHA0)KEHUsI HE UMEET KOJIbLIEBOM
yacTh. B 3TOM ciyyae OYEBHAHO, UTO MPHU BBIXOAE U3 CTPOS OJHOTO M3 3JIEMEHTOB
HOJTHOCTBIO IMpeKpalaeTcs TeriocHabkeHne norpeduTeneii, myTb cCHaOKeHUsI KOTOPBIX

pa3pbIBACTCA, a TEII0CHA0KEHHE OCTAJIBHBIX HOTpe6HTeHeﬁ HC HapyHmacTC:A.

Romeneran yo.
Communosa, 23

Pucynok 38. Cxema TenjioBbIX ceTeil KOTeJIbHOM yi1. CoTHHKOBA, 1. 23
000 «buc Mesmnop Tpeiin»
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000 «TK Mypuno»

Koreabnas m. lopora Kusum, a. 7

[ToTpebutenu nepBoil kaTeropuu — OTCYTCTBYIOT. [loTpeOuTenu mpeacTaBieHb
KUJIBIMU 3JJAHUSIMU BTOPOH KaTETOPHH.

TernnoBele ceTH KOTEIBHON SBISIOTCS TYNMHKOBBIMH HEPE3ePBHUPOBAHHBIMHU.
MaructpaibHbIX  BBIBOJIOB OT KOTEJIBHOM — OAWH, TOA3EMHOM KaHAJIbHOU
npokiaaku 2J1y350 mm.

HacocHblil cTanIiMu B cUCTEME TEIIOCHA0KEHHS — OTCYTCTBYIOT.

[lentpanpHble TEIIOBBIC MMYHKTHI B CUCTEME TEIIIOCHAOKEHUS — OTCYTCTBYIOT.

B cBsI3u ¢ OTCYyTCTBHEM CTATUCTUYECKUX JTAHHBIX pacueT MHTEHCUBHOCTH OTKA30B
TEIJIONPOBOJIOB CO CPOKOM CIYKOBI 70 25 JIeT MPOU3BOAMUTCS C yYE€TOM HadalbHOU
MHTEHCHBHOCTU 0TKa30B A" = 5,7 10 1/km-u. IHTeHCHBHOCTH 0TKa30B 3PA mpHHATEI
paBubIME 2,28 107 1/4.

ITo pe3ympraram pacuera HaJCKHOCTH, CTAI[MOHAPHAs BEPOSATHOCTH padoUero
CcOCTOSIHUSL ceTH (K03 (UIIMEHT TOTOBHOCTH) Ha 0a30BBIM TEPUOJ COCTaBIsCT —
0,999808>0,97. B  coorBercTBMM ¢ 3THM, CHCTEMa  TCIUIOCHAOXKCHHUS
CUYHUTAETCS HAAEKHOM.

[Ipy »>TOM, MUHUMAaJBHBIM MOKAa3aTedb BEPOATHOCTH O€30TKa3HOW pPadOTHI
TeroBbIX cerer coctasisieT 0,9998463>0,9, a MuHMMAaIbHAs BEPOSTHOCTh O€30TKAa3HOM
pabotsl aboreHToB 0,99982>0,99.

Taxum 00pa3om, TOCKOIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUS UMEeT
HeOopIMe MacmTadbl (MPUCOSAWMHEHHAs] HArpys3ka, paJdychl TEIIOCHA0KECHHS,
JTUaMeTpPbl  TOJOBHBIX  YYacCTKOB), HOpPMATHBHBIC TpeOOBaHHWS K  HAJEKHOCTH
TeIIOCHAOXKEeHUsST ToTpeOuTeneli o0ecreunBarOTCs, Kak I PacdyeTHOro, TaK W IS
MOHUKEHHOTO YPOBHSI TETUIOCHA0XKEHUS.

Jlns moajep)kaHWs TEKYIIMX IOKa3aTeledl HaJeKHOCTH Ha TEPCIEKTUBHBIN
Mepuoji, HEOOXOAUMO OOECIeYUTh MEPONPHUSATHS IO TMOBBIIIEHUIO TIOKA3aTels
BEPOSITHOCTH 0€30TKa3HOM paboOThl 3a CYET 3aMEHbl BETXHUX CETeH CO CPOKOM
AKCIUTyaTanuu oomuee 25 Jer.

PacueT nocneaBapuitHBIX THIPaBINYECKUX PEKUMOB B JAHHOM CITy4ae MPOBOIUTH
He TpebyeTcs, TaKk Kak paccMaTpuBaeMas CUCTEMa TETUIOCHAOKEHHSI HE UMEET KOJIbIICBOM

yactu. B sTom cIydac¢ OYCBUJHO, YTO IIPHU BBIXOJAC HU3 CTPOSA OJHOI0 M3 3JICMCHTOB
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MOJTHOCTBIO MPEKPAIIaeTCsl TeIUIOCHA0KEHUE TOTpeOuTeNe, MyTh CHAOKEHHUS KOTOPBIX

pa3pbIBaeTCsl, a TEMJIOCHA0KEHNE OCTAIbHBIX IOTpeOuTENel He HapyIIaeTcs.

’ \ N

Pucynok 39. Cxema TemnoBbIX ceTeli KoTeabHOI 1. Jlopora Kusum, crp. 7
000 «TK Mypuno»
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00O «Ilpom Umnynvcy

Koreabnass OOO «IIpom UmnyJibe»

[ToTpebutenu nepBoil kaTeropuu — OTCYTCTBYIOT. [loTpebuTenu mpeacTaBieHb
YKUJIBIMU 3JJaHUSMHU BTOPOU KaTerOpHUH.

TernoBble ceTH KOTENBHOW SIBIAIOTCS TYMHKOBBIMH HEpE3epPBUPOBAHHBIMHU.
MaructpajJibHbIX BBIBOJOB OT KOTEJIBHOM — OJWH, TOJ3EeMHON OeckaHaIbHOMN
npoknaaku 2J{y80 mm.

HacocHblii cTaHIMK B cCCTEME TEIIIOCHA0KEHHS — OTCYTCTBYIOT.

[lentpanbHble TEIIOBBIE MMYHKTHI B CUCTEME TEIIIOCHAOKEHUS — OTCYTCTBYIOT.

B cBsI3u ¢ OTCYyTCTBHEM CTATUCTUYECKUX JAHHBIX pACUYET MHTEHCUBHOCTH OTKAa30B
TEIUIONPOBOJIOB CO CPOKOM CIHYXKOBI 70 25 JET MPOU3BOAMTCS C Y4ETOM HAYaIbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-u. MHTeHCHBHOCTH 0TKa30B 3PA mpuHATHI
paBHbIME 2,28 107 1/4.

[lo pesynbratam pacuera HaJEKHOCTH, CTAIlMOHAPHAs BEPOATHOCTH pabouero
coctosiHusl ceTh (KO3 (UIMEHT TOTOBHOCTHM) Ha O0a30BBIA MEpPUOA COCTaBIAET —
0,999977>0,97. B cOOTBETCTBHH C dTUM, CHCTEMa TEIUIOCHAOKEHUS CUNTACTCS HaAEKHOM.

[Ipy »>TOM, MUHUMAaJBHBIM MOKA3aTeIb BEPOATHOCTH OE30TKAa3HOW pPadOTHI
TeIIOBBIX cerel cocTasisieT 0,9999957>0,9, a MUHMMAaTbHAS BEPOSTHOCTH O€30TKa3HOM
pabotsl abonenToB 0,999984>0,99.

Taxkum 00pa3om, MOCKOJIBKY paccMaTpuBaeMas CUCTEMa TETUIOCHAO0KEHUSI UMEeT
HeOombpIMe MacmTadbl (NMPUCOSAMHEHHAST HArpy3Ka, paauychl TEIUIOCHAOKEeHHUS,
TUAMETPbl  TOJIOBHBIX  y4YacTKOB), HOpPMAaTHBHBIE TpeOOBaHUS K  HAJACKHOCTH
TEIJIOCHAOXKEeHUsST ToTpeOuTenell 00ecreunBalOTCs, Kak s pPacyeTHOro, TaKk W JJiA
MOHIKEHHOTO YPOBHS TETNIOCHAOKEHUSI.

Jns moppepkaHus TEKYLIMX [OKa3aTelled HAJEKHOCTU Ha IEPCIEKTUBHBIN
Mepuoji, HEOOXOIUMO OOECIEeYUTh MEPONPHUATHS 1O TMOBBIIICHUIO TIOKa3aTels
BEPOSITHOCTH 0€30TKa3HOM paboOThl 3a CYET 3aMEHbl BETXHUX CETeH CO CPOKOM
AKCIUTyaTanuu oomuee 25 Jer.

Pacuer mocneaBapuiiHBIX THAPABIMUYECKUX PEKUMOB B IAHHOM CJIy4ae MPOBOJIUTH
He TpeOyeTcs, Tak Kak paccMaTprUBaeMasi CUCTEMa TEIJIOCHAOKEHHS HE UMEET KOJIbIIEBOM
yacTu. B 3TOM ciydae O4eBHIHO, YTO MPHU BHIXOJIE€ U3 CTPOSI OJTHOTO U3 BJIEMEHTOB
MOJIHOCTBIO TPEKpaIlaeTcsl TEMI0CHAOKEeHHe MOTpeOuTenel, myTbh CHA0KEHUSI KOTOPBIX

Pa3peIBaACTCA, a TEIJIOCHA0KEHHUE OCTAJIBHBIX HOTpG6PITCJ'I€ﬁ HE HapymacTcCs.
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Pucynok 40. Cxema Ten10BbIX ceTeill KoTeabHoi np. Crennoii, a. 16, crp. 7
000 «IIpom UMnyabe»

000 «JIC Suepzon

Korteabnas Nel Paxescknii Ilapk
[TorpeOuTenu mepBoOil KaTeropuum — OTCYTCTBYIOT. [loTpeburenu mpeacraBieHbI

YKUJIBIMU 3JaHUSMH BTOPOU KaTETOPHUHU.
TenoBele CeTH KOTEIBHOM SBISIOTCS TYNHKOBBIMU HEPE3EPBUPOBAHHBIMHU.

MaructpaJibHbIX BBIBOJOB OT KOTEJIBHOM — OJIMH, TIOJ3eMHON OeckaHaIbHOMN

npoknaaku 2J{y500 mm.
HacocHplii cTaHMg B cCTEME TETIOCHA0KEHUS — OTCYTCTBYIOT.

LICHTpaJ'Ibele TCIIJIOBBIC ITYHKTBI B CUCTEMC TEIJIOCHAOKEHUS — OTCYTCTBYIOT.
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B cBsI31 ¢ OTCYTCTBHEM CTATUCTUYECKUX JTAHHBIX PACYET UHTEHCUBHOCTH OTKAa30B
TEIUIONPOBOJIOB CO CPOKOM CIHYXKOBI 70 25 JET MPOU3BOAMUTCS C Y4ETOM HAvalbHOM
MHTEHCUBHOCTH 0TKa30B A" =57 10 1/km-u. UHTeHCHMBHOCTH 0TKa30B 3PA mpuHATHI
paBHbIME 2,28 1077 1/4.

[lo pesynbraram pacuera HaAJEKHOCTH, CTAIlMOHAPHAs BEPOATHOCTH pabouero
cocTostHUSL ceTH (K03 (UIIMEHT TOTOBHOCTH) Ha 0a30BBIA NEPUOJA COCTaBIsET —
0,999211>0,97. B COOTBETCTBUH C dTUM, CUCTEMA TEIUIOCHAOKEHUS CUUTACTCS HaAEKHOIM.

[Ipy »>TOM, MUHUMAaJBHBIM I[OKa3aTelb BEPOATHOCTH O€30TKa3HOW pabOThI
TeIIoBbIX cerer cocTasiseT 0,9998902>0,9, a MuUHMMaNbHAS BEPOSTHOCTh O€30TKAa3HOM
pabotsr abonenToB 0,999401>0,99.

Takum 00pa3oM, MOCKOJIBKY paccMaTpuBaeMasi CUCTeMa TEIUIOCHAOXKEHUS UMEeT
HeOoJbpIIMe MaclTadbl (IpUCOEAMHEHHAs Harpys3ka, paauychl TEIIOCHA0KEHMUS,
TUaMeTpPbl  TOJOBHBIX  YYaCTKOB), HOpPMATHBHBIE TpeOOBaHMS K  HAJEKHOCTH
TEIUIOCHAOXKEHUs TOTpeOuTeNnel 00ecrneunBaroTCs, Kak I PacueTHOTo, TaK W JUIS
MOHUKEHHOTO YPOBHSI TETUIOCHA0KEHUS.

JUis monnepskaHus TEKYIIMX T[OKa3aTelleld HaJeKHOCTH Ha TMEepPCIEeKTHBHBIN
Mepuo/i, HEOOXOIUMO OOECIEYUTh MEPONPHUATHS 1O TMOBBIIICHUIO TOKa3aTels
BEPOSTHOCTH 0€30TKa3HOW paboThl 3a CYET 3aMEHbl BETXUX CETel CO CPOKOM
AKCIUTyaTauuu 6omuee 25 ner.

Pacuer nmocneaBapuiiHBIX THAPABINUECKUX PEKUMOB B IAHHOM CIIy4ae MPOBOJIUTH
He TpebyeTcs, Tak Kak paccMaTpuBaeMasi CUCTEMA TETIOCHA0KEHHUSI HE UMEET KOJIbIIEBON
yacTu. B 3TOM ciydae OYEBHUIIHO, UYTO MPHU BBIXOJAE U3 CTPOS OJHOTO U3 DJIEMEHTOB
MOJIHOCTBIO TMPEKpaIIaeTcs TeIIOCHa0KeHne MoTpeOuTeNnei, myTh CHa0MXEHUSI KOTOPBIX

pa3pbIBaeTCsl, a TEMJIOCHA0KEHNE OCTAJIBHBIX IOTPeOUTENEH He HapyIIaeTcsl.
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Pucynok 41. Cxema TemoBbIX ceTeli kKoTe1bHOI 1. KoBaJsieso,
yi. Bacuiusa MauueBuua, 31. 2 Q00 «JIC Jnepro»
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3.12. Onucanue U3MeHEHUIl THIAPABJIMYECKHUX PEKHMMOB, OmpejaesisieMble B
NMOpsiiKe, YCTAHOBJIEHHOM METOIHUYECKMMH YKA3aHHSMH MO0 Pa3padoTKH cXeM
TEIUIOCHA0KEHNsI, C Y4eTOM H3MEHEHHH B COCTaBe 00OpPY/IOBAaHUS WCTOYHHKOB
TENJI0BOI IJHEPIruHd, TEMJIOBOI CeTH U TEIIONOTPeOISIIOIUX YCTAHOBOK 32 MEePHOI,

NnpeauecTBYONIUI pa3padoTaHHON peJaKIMU cXeMbl TeNJI0CHAOKeHU s

B snexkTpoHHOW MOIenM  CHCTEM  IEHTPAJIU30BAHHOTO  TEIMJIOCHAOKECHUS
BceBo10KCKOro ropoJICKOro MoceaeHus: J0OaBICHbI CBEICHUSI O HOBBIX MOIKIIOUECHHBIX
a0OHEHTaX 3a TMepuoj,, NPEAMICCTBYIONUNA pa3pabOTaHHON pEAaKIUH  CXEMBI
teriocHaOkeHusl. CKOPPEKTUPOBAHBI CBEACHUS O TEPCHEKTHUBHBIX Harpy3kax M 30H
JEUCTBUSL CYIIECTBYIOIIUX M TEPCIEKTUBHBIX HCTOYHUKOB TEIJIOBOM SHEPruu B
COOTBETCTBUHM CO CICHAapHBIMH YCJIOBHSIMH MacTep-TjlaHAa pPa3BUTHS  CHCTEM
TEIIOCHAOKCHMUS.

Taxke BBITIOJIHEHO MOJCIMPOBAHHE aBaApPUMHBIX CUTYyaIlMii Ha TEIUIOBBIX CETSIX
[EHTPATN30BaHHBIX CUCTEM TEIJIOCHAOXKEHHS, pe3yJdbTaThl KOTOPHIX MPEACTABICHBI B

AIIEKTPOHHOU MOJIEH U paszene 3.11 HacTosIero 10KyMeHTa.
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