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CIIMCOK UCHOJIHUTEJIEN

Texunueckuii qupekrop OOO «HeBckas DHepreTukay.
TexHuueckuid KOHTPOJIb, KOHTPOJb HCIOJHEHHUS JOTOBOPHBIX
00s13aTENbCTB.

Benymmwmii cniennanuct OOO «HeBckas DHepreTukay.

COop 1 06paboTka TaHHBIX, pa3pab0TKa CXEMbI TETLIOCHAOKEHUSI.
Cnenuanuct OOO «HeBckast JHepreTrka.

COop 1 06paboTka TaHHBIX, pa3paboTKa CXeMbl TEINIOCHAOXKEHUSI.
Cnenuamuct OOO «HeBckast DHepreTrka.

CO6op u 00paboTka JaHHBIX, pa3padOTKa CXEMbI TETIJIOCHA0KEHUSI.
Cnenuamuct OOO «HeBckast DHepreTrka.

Pa3pa60TI<a 3JICKTp0HHOﬁ MOACIN CXCMbI TENJI0CHAOKCHHS.



COCTAB JOKYMEHTA

O6OCHOBLIBaIOI_IlI/Ie Marcpualibl K CXCMC Tel'IJ'IOCHa6)KeHI/I5{, ABJIFOIIUCCS €€

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINEC I'JIaBbI:

I'nmasa 1

I'nasa 2

I'masa 3

I'naBa 4

I'nasa 5

I'nasa 6

I'nasa 7

I'nasa §

I'nasa 9

I'maBa 10
T'naBa 11

I'naBa 12

I'masa 13

I'maBa 14
I'maBa 15
I'maBa 16
I'masa 17
I'maBa 18

«CyiecTBylolee NoJ0KeHue B cepe Mpou3BOACTBA, Mepeaaun U MOTpeOIeHUs
TEIJIOBOM PHEPTUU JIJIS LIEJIeH TerI0CHA0KEHUS

«CyiecTByloliee U NepCleKTUBHOE MOTPeOIeHHE TEIUIOBOM SHEPTUM Ha LIEeNU
TEIJIOCHA0KESHUSI»

«ONEeKTpOHHAasT MOJIelb CHUCTEMbl TEIJIOCHAOXKEHUSI TOCEJIEHUsS, TOPOJACKOTO
OKpyTa, ropoja (heaepalbHOTO 3HAYCHUS

«Cy1ecTByloliee 1 MepcreKTUBHbIE OalaHChl TEMIOBOM MOLTHOCTA UCTOYHUKOB
TEIUIOBOM HEPIMH U TEIJIOBOW HArpy3KH MOTpeOUTeneii»

«Macrep-my1aH pa3BUTHSl CHCTEM TEIUIOCHAOKEHUS MOCENEHUsl, TOPOACKOro
OKpyra, ropoja (eaepajbHOTr0 3HaYCHUS»

«CylecTBylOM€ U NEPCHEKTUBHbIE  OalaHChl  MPOU3BOJUTEIILHOCTH
BOJOIOATOTOBUTENBHBIX ~ YCTAHOBOK M MAaKCUMaJIbHOIO  NOTpeOJeHus
TEIUIOHOCUTENSL TEIJIONOTPEOISIONMMU YCTaHOBKAMHU TOTPEOUTENEH, B TOM
YHUCJIe B aBAPUUHBIX PEKUMAX)»

«IlpemnoxxeHnuss 1O  CTPOUTENBCTBY,  PEKOHCTPYKLHUH, TEXHHUUYECKOMY
MEPEBOOPYKEHUIO U (MJIN) MOJEPHU3ALUU UICTOYHUKOB TEIUIOBOM SHEPT UM
«IIpemioxeHus: Mo CTPOUTENBCTBY, PEKOHCTPYKIMH U (MJIM) MOAEPHU3ALNU
TEIJIOBBIX CETEH»

«IIpennoxxeHusi MO MEPEeBOJY OTKPBITHIX CHUCTEM TEIJIOCHAOXKEHUSI (TOPSYETO
BOJIOCHA0KEHMS) B 3aKPBITHIE CUCTEMBI TOPSYETO BOJIOCHAOKEHUSD)
«IlepcriekTUBHBIE TOTIMBHbIE OATaHCHD»

«O11eHKa HaJIeXKHOCTH TEIJIOCHA0KEHU S

«O00CHOBaHME MHBECTUIMH B CTPOMUTENIBCTBO, PEKOHCTPYKLHUIO, TEXHUYECKOE
MEPEBOOPYKEHUE U (UITH) MOACPHU3ALINION

«VIHauKaTOpBl Pa3BUTHS CUCTEM TEIUIOCHAOXKEHHs IOCENEHHs, TOPOJCKOro
OKpyra, ropoja ¢eaepanbHOro 3HaUCHUS»

«IllenoBbIe (Tapu(HbIC) TOCIEICTBUS

«PeecTp eaMHBIX TEMIOCHAOKAIOLIUX OPraHU3ALMI

«Peectp MeponpuATHii CXEMBI TETIOCHAOKESHUSDY

«3aMevaHus v MPEAIOKECHHSI K TIPOEKTY CXEMBI TeTIIIOCHA0KEHUS

«CBOMHBIE TOM W3MEHEHUMW, BBIMOJIHEHHBIX B J0pabOTaHHON © (WIIN)

aKTyaJIM3UPOBAHHON CXEMe TETJIOCHAOKEHUS»
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OINMPEAEJIEHUA

B HaCTOHH_Ieﬁ ri1IaBC MNPUMCHAIOTCA CICAYIOIMUC TCPMHUHBI C COOTBCTCTBYIOIIMMU

ONPEIACICHUIMMU.
TepMuHbI Onpenenenus
TennocHabxenue Oo0ecrnieueHne noTpeOUTENEH TEMJIOBOW SHEPTUH TEINIOBOW SHEPTHEH,

TETIJIOHOCUTEJIEM, B TOM YHCJIC TOAACPIKAHNE MOIITHOCTH

Cucrema TeIIoCHA0KEHUS

COBOKYITHOCTh MCTOYHHMKOB TEIJIOBOM 3HEPIMH W TEIUIONOTPEONSAIOMNX YCTaHOBOK,

TEXHOJOTHUYCCKHN COCAMHCHHBIX TCINIOBBIMH CCTAMHU

HcTounnk TemioBoi
SHEPTUU

VYeTpoicTBO, IpeIHa3HauYeHHOE AJIs IPOU3BOCTBA TEIJIOBON SHEPTUU

TemmoBas ceTh

COBOKYITHOCTh yCTPOWCTB (BKJIIOYasl IEHTpaJbHBIE TEIUIOBBIC IYHKTHI, HACOCHBIC
CTaHILUM), MpEeJHA3HAYCHHBIX I Mepeladyd TEIUIOBOW SHEpruM, TEIUIOHOCHTENIS OT

HUCTOYHUKOB TEIJIOBOM PHEPTUH 10 TEILIOMOTPEOIISIFOIINX YCTAHOBOK

TermoBas MOIIHOCTH (Hanee
- MOIIIHOCTb)

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

10 TETIJIOBBIM CETAM 3a €AUHUIY BDEMCHHU

TennoBas Harpy3ka

KonngecTBo TemIoBoit 3HEPruy, KOTOPOE MOKET OBITh MPUHATO MOTPEOUTETIEM

TEILIOBOM OHEPIruu 3a CAMHUIY BDEMCHU

[otpebutens TerroBoi
SHEpruu (naiee

HI/II_IO, npn06peTa}0mee TCIUIOBYHO 3HCPTHIO (MOH.[HOCTL), TCINIOHOCUTEIDb  IJIA

HCIOJIb30BaHUA Ha IPUHAJICIKAIINX €EMY Ha IPABC COOCTBEHHOCTH MJI HHOM 3aKOHHOM

OTPEOUTEIH)
OCHOBaHMH TEIUIONIOTPEOISIOMNX YCTAaHOBKAaX JHOO ISl OKa3aHWsA KOMMYHAJIbHBIX
YCIIYT B 9aCTH TOPSTYETO BOJOCHAOKEHUS U OTOILICHUS
Temnonorpedistomas VYerpoiicTBO,  NMpegHa3HAauY€HHOE  JId  HWCIOJb30BaHMS  TEIUIOBOM  3HEpPIuHu,
yCTaHOBKA .
TCTIJIOHOCUTEIIA JId HYXK] HOTpe6I/ITeJ'ISI TCIUIOBOU DOHEPIUN
TenmocHabxkaromas Oprasuzanus, OCyIIeCTBIIAIONas IPOAAXKY HOTPEOUTEISIM U (WIN) TEIUIOCHAOKAIOIIUM
OpraHu3aiys

OpraHU3aIHsIM POU3BEICHHBIX MU MPUOOPETEHHBIX TEMIOBOM 3HEPTrUuH (MOIIHOCTH),
TEMJIOHOCUTENSI W BIAJCIOINas Ha IIpaBe COOCTBEHHOCTH WM HHOM 3aKOHHOM
OCHOBaHMHW MCTOYHHWKAMH TEIJIOBOW SHEPrHM M (MJIM) TEIUIOBBIMH CETSIMHU B CHCTEMeE
TEIJIOCHAOXKEHUS,  MOCPEJICTBOM  KOTOPOH  OCYLIECTBIISICTCS — TEIJIOCHAOXKEHHUE
oTpeduTenel TemI0BOH SHEPTUH (JJaHHOE MTOJI0KEHHE MPUMEHSETCS K PEryJINPOBAHHUIO

CXOIHBIX OTHOIICHHI C y4aCcTueM MHAUBUAYAJIbHBIX HpeHHpHHHMaTCHCﬁ)

Tennoceresas oprauzanus

OpraHusanus, OKasblBawollas yCIyr'd IO Iepefade TEIUIOBOW »Hepruu (JaHHOE
MOJIOKEHNE TIPUMEHSETCS K PETYJIMPOBAHUIO CXOJIHBIX OTHOIIGHHH C ydacTHeM

HWHAWBHIYaNbHBIX PeIIpUHUMATEIeH)

30Ha OEHCTBUSA CUCTEMBI
TEIUIOCHAOKEHUS

Teppuropust TOpoACKOro OKpyra Ui €€ 4acThb, TPaHULIbI KOTOPOH YCTaHABIMBAOTCS 110
Hambosee yJOaNeHHBIM TOYKAM IIOAKIIOYEHHS NOTpEeOMTENed K TEIUIOBBIM CeTSIM,

BXOJAIIUM B CUCTEMY TEIIOCHAOKEHHUS

3oHa ,HeﬁCTBHSI HNCTOYHHKA
TEIJIOBOI OHEPrun

Teppuropust TOpOACKOr0 OKpyra MM €€ 4acTb, TPAHUIBI KOTOPOH yCTaHABIUBAIOTCS

3aKPBITBIMU CCKIMOHUPYHOIIUMU 3aJIBUOKKaMH TEIIOBOI CECTHU CHUCTEMBI

TEIIOCHAOKEHUS

YcTaHoBIIEHHAsT MOIITHOCTh
HUCTOYHMKA TEIIOBOM
SHEPTUU

CyMMa HOMHMHAJIBHBIX TEIJIOBBIX MOIIHOCTEH BCEro MPHUHATOrO IO aKTy BBOJA B
SKCIUTyaTalio 000pyIOBaHMA, NMPEIHA3HAYCHHOTO JUI OTIYCKa TEIUIOBOW SHEPTHH

MOTPEOUTENSIM Ha COOCTBEHHBIE M XO3SUCTBEHHBIE HYKIbI




TepMuHbI

Onpenenennst

Pacnonaraemas MOIIHOCTB
HCTOYHHUKA TETJIOBOM
SHEpPruu

Bennuuna, paBHas YCTaHOBJIEHHON MOIIHOCTM MCTOYHMKA TEIUIOBOM HSHEPrUM 3a
BBIYETOM OOBEMOB MOIIHOCTH, HE PEalM3yeMOil MO TEXHWYECKHM IPHUYUHAM, B TOM
Yuclie IO NPUYMHE CHW)KEHHS TEIUIOBOW MOIIHOCTH OOOpYIOBaHHS B pe3yJbTaTe
9KCIITyaTalid Ha MPOJJICHHOM TEXHHYECKOM pecypce (CHIKEHHE MapaMeTpoB Iapa

nepen TypOMHOM, OTCYTCTBHE PEIUPKYJIISIIIAI B THKOBBIX BOJOTPEHHBIX KOTJIOATPETaTax

u 11p.)

MoIIHOCTh UCTOYHHUKA
TEMJIOBON SHEPTUU HETTO

Bennuuna, paBHas pacnosaraeMoid MOLIHOCTM HCTOYHMKA TEIUIOBOW 3HEPIUH 3a

BBIYETOM TEIIOBOM HarpyskKu Ha COOCTBEHHEIE U XO3SIiICTBEHHEIE HYXIbI

KomOunHupoBanHas
BBIPa0OTKA AIIEKTPUUECKOI 1
TEIUIOBON 3HEPTUU

Pexum paGOTLI TeHHOBﬂeKTpOCTaHHHﬁ, Ipu KOTOPOM HNPOU3BOACTBO SHCKTqueCKOﬁ
OHCPIruu HEMOCPECACTBCHHO CBA3aHO C OJHOBPCMCHHBLIM IMPONU3BOJACTBOM TEIIOBOM

SHEepPruu

TemnocereBble 00BEKTHI

OOBEKTHI, BXOJSIIIE B COCTAB TEIUIOBOW CETH U 00ECIeYHBaIOIINE Nepeiady TeTJIOBOU
SHEPrMM OT KCTOYHHMKA TCIUIOBOH OSHEPrHHM 10 TEIUIONOTPEOISIONIMX YCTAHOBOK

OTpeOUTENICH TETIOBOH SHEPTHH

PacueTHBIN 31€eMEeHT
TEPPUTOPHUANBEHOTO JCIICHUS

Tepputopust TOpoICKOT0 OKpYTa HIIH €€ YacTh, IPUHSTAs IS LEeJIeH pa3padOTKH CXEMBI
TEIJIOCHAOXKCHNUSI B HEW3MCHSAEMBIX TpaHHIAX Ha BECh CPOK MAEHCTBUS CXEMBI

TEIUIOCHAOKCHUS




NEPEYEHDb NPUHATHIX OBO3HAYEHUMN

Nen/m | Coxpamenue Iosicnenne
1 BMK brouHo-MoaynbHas KOTEIbHAS
2 BIIY BononoaroroButenbHas ycTaHOBKa
3 I'BC Iopsiuee BoocHaOKeHNE
4 ETO Enunast TerutocHa0karomas OpraHu3aus
5 3ATO 3aKphITOE TEPPUTOPHATEHOE 00pa3oBaHHE
6 Il WHBecTuIMOHHAs TpOrpaMMa
7 NTII WNHnuBuayanbHbIN TEIIOBOM IMTyHKT
8 MK, KM MyHununanpHas KOTeJIbHAs
9 MVII MyHuLunaabHOe YHUTAPHOE IPEAIPUATHE
10 HBB Heob6xonnmast BasoBast BRIpydKa
11 HAC Hasor Ha 106aBNeHAYIO CTOMMOCTD
12 HH3T HecumxaeMblift HOpMaTHBHEBIN 3amac TOIUIHBA
13 HC Hacocnast cranums
14 HTI HopmaTtuBHas TexHuueckass JOKyMeHTaIUs
15 HO23T HopmatuBHBI 3KCcITyaTallmOHHBIN 3a11aC OCHOBHOI'O MJIM PE3EPBHOIO BUJOB TOILUIMBA
16 OB OToIUIeHNE Y BEHTWIALINS
17 OH3T OOt HOpMATHBHBIN 3aMac TOTLIMBA
18 [INP IIpoexTHbIE U U3BICKATENBCKUE PAOOTHI
19 ITHC IloBEICHTENBHO-HACOCHAS CTAHLIUSA
20 11T PD ITocranosnenue IIpaBurensctBa Poccuiickoit denepannn
21 oIy [enononmyperan
22 CMP CTpouTenhHO-MOHTaXKHBIE paOOTHI
23 caT CurcTteMa EeHTPaTN30BaHHOTO TEIIOCHA0KCHMUS
24 Ji€) TenoBas sHEpTUs
25 XBO XHUMBOJIOOUHCTKA
26 XBIT XHUMBOIOIOATOTOBKA
27 LTII LeHTpansHBIN TEIUIOBOW MyHKT
28 5M DNEeKTpOHHAS MOJEIH CHCTEMBI TEIIOCHAOKEHHS




I''TABA 11 OHEHKA HAJEXKHOCTHU TEIIVIOCHABKEHUA

HamexxHoCcTh  CHCTEM  IIEHTPAJIM30BAHHOTO  TEIJIOCHAOXKEHHS  OMpesesseTcs
CTPYKTYpPOH, MapaMeTpamu, CTEIEHbI0 PE3CPBUPOBAHMSI U KaUYECTBOM JJIEMEHTOB BCEX €€
MOJICICTEM — UCTOYHHKOB TEIIIOBOM SHEPTHH, TSIIJIOBBIX CETEH, Y3JIOB MOTPEOICHUS, CHCTEM
ABTOMATHYECKOTO PETyJHPOBAHHS, a TaKKe YPOBHEM OKCIUTyaTalldd WU CTPOUTEIHHO-
MOHTaXHBIX PadoT.

B cuny psna kak ymgaJieHHBIX IO BPEMEHH, TaK M JICUCTBYIONIUX ceivac MpUYUH
MOJIOKCHUE B [EHTPATN30BAHHOM TETUIOCHAOXKCHUH XapaKTepu3yeTcs
HEY/JOBJICTBOPUTEIBHBIM  TEXHHYECKMM  ypOBHEM M  HHU3KOH  DKOHOMHYECKOU
2G(EeKTHBHOCTBIO ~ CHUCTEM,  HM3HOIICHHOCTBIO  OOOPYIOBaHUS,  HEIOCTATOYHBIMU
HAJCKHOCTBIO TEINIOCHAOKEHUS W YPOBHEM KOMQoOpTa B 37aHUAX, OOJBIIUMHU MOTEPSIMH
TEIUIOBOM YHEPTHH.

Hanbonee HeHane)KHBIM 3BEHOM CHCTEM TEIUIOCHAOXKEHHUS SBISIOTCS TEIUIOBBIE
CeTH, 0COOCHHO TpH HX IMOA3EMHON MpOKIaaKke. JTO, B IEPBYIO OYepeab, 0OYCIOBICHO
HU3KUM Ka4eCTBOM TPUMEHSEMBIX paHee KOHCTPYKIIUH TEIUIONMPOBOIOB, TEIJIOBOU
W30JISLIUM,  3allOPHOM  apMaTypbl, HEJOCTAaTOYHBIM  YPOBHEM  aBTOMATHYECKOTO
PETYJIMPOBAHUS TPOIECCOB TEepeaun, PACTIPECIICHUS U TOTPEOJICHNS TEIIIOBOM YHEPTHH, a
TaK)Ke€ BCE YBEIMUYMBAIOIIMMCS MOPAIbHBIM M (PU3MUYECKUM CTApEHHUEM TEIIONPOBOJOB U
000pyI0BaHMS U3-32 XPOHUUYECKOTO HETOPUHAHCUPOBAHUS PAa0OT MO WX MOJCPHHU3AIUU U
pexoHCTpyKimu. Kpome Toro, cTpykTypa TEIUIOBBIX CETel B KPYIHBIX CHCTEMax He
COOTBETCTBYET MX MacIITabam.

[leapro pacuera SBISICTCS OIGHKA CIOCOOHOCTH TEIUIOBBIX CETEH HAJACKHO
oOecreynBaTh B TEUCHUE 3aJIaHHOTO BPEMEHU TPeOyeMbIe PEeKUMBI, ITAPAMETPHI U Ka4eCTBO
TETIOCHA0KCHHUSI KaXKI0T0 MOTPeOUTEIs, a TaK)Ke 000CHOBaHME HEOOXOIUMOCTH ¥ TIPOBEPKU
3 (PEKTUBHOCTH pean3alldd MEPOIPHUSATHN, MOBBIMIAIOIINX HAJIC)KHOCTh TEIUIOCHAOKEHUS

norpeduTenei TerioBoil SHEPTUH.

11.1 OO0mue mojoKeHus

OneHka HAAEKHOCTH TEIUIOCHAOXKEHHSI pa3pabaThIBAlOTCS B COOTBETCTBHH C
NOJAMYHKTOM «W» MyHKTa 19 m myHkta 46 TpeOGoBaHuMil K cXxemMaM TeMJIOCHAOKEHUS.
HopmaTtuBHble TpeOoBaHMS K  HAAE&KHOCTH — TEIJIOCHAOXKEHHUS  YCTAHOBJIECHBI B
CIT124.13330.2012 (axryanusupoBanHas Bepcust CHull 41-02-2003 «TemnoBsie ceTu») B

4acTH NyHKTOB 6.25-6.30 pa3nena «HanexxHocTby.



B CII 124.13330.2012 HageXHOCTh TEIJIOCHAOXKEHUSI  OMNpEAessieTcss 10
CITOCOOHOCTH MPOEKTUPYEMBIX M JCHCTBYIOIMNX UCTOYHUKOB TEIUIOTHI, TEIIJIOBBIX CETCH U B
[[EJIOM CUCTEM LIEHTPAJIU30BAHHOTO TEIJIOCHAOXKEHHS 00ecTeunBaTh B TEUCHHUE 3aJJaHHOTO
BpEMEHH TpeOyeMble PEKHUMBI, TMapaMeTphbl M KayeCTBO TEIJIOCHAOKEHHS (OTOIJICHUS,
BEHTWIALIMM, TOPSYETO BOJOCHAOXKEHHS, a TakKe TEXHOJOTHYECKUX MOTpeOHOCTEH
NpeANpUsITA B TIape ©W Tropsiue Boje) obecrnedynBaTh HOPMATHBHBIE TIOKA3aTelH
BEPOATHOCTH 0e30TKa3HOM paboTsl [P] (manee no tekcty — BBP), koagdpunuent roroBHOCTH
[K:], »xkuByuectu [XK].

Pacuer moka3zaTtesneil CHCTEMBI C y4eTOM HaJeKHOCTH JOJKEH MPOU3BOIUTHCS IS
KaxJoro norpedutens. [Ipy 3ToM MUHUMANbHO OMYCTHUMBIE TOKA3aTeNH BEPOSITHOCTH
0e30TKa3HOM pabOTHI ClIeyeT MPUHUMATh IS :

— HWCTOYHHKA TEIUIOTHI Put = 0,97

— TemnoBBIX cereit Ptc = 0,9;

— motpebuTens Termnorsl Pt = 0,99;

— CHCTEMBI IEHTPAJIM30BaHHOTO TeruiocHadxeHus (ganee mo tekcty — CLT) B
nenom Perr = 0,9-0,97-0,99 = 0,864.

HopmaTtuBHble mokazatenu 0€30TKa3HOW paOOThl TEIUIOBBIX CETel 00eCleunBarOTCs
CIEAYIOIIMMHU MEPOTIPUITUIMU:

— YCTaHOBJICHUEM TIPEAEIbHO JIONMYCTUMOW JJIMHBI HEPE3E€PBUPOBAHHBIX
YY4acCTKOB TEIUIONMPOBOJIOB (TYMUKOBBIX, pPaJAUAIbHBIX, TPAH3UTHBIX) [0
Ka)KJIOTO IMTOTPEOMTEIS HIIH TETIOBOTO ITYHKTA;

— MECTOM pa3MEIICHUs] PE3EPBHBIX TPYOONPOBOAHBIX CBA3EH MEKIY
paauaibHBIMU TEIJIONPOBOIAMU;

— JI0CTaTOYHOCTHIO JUAMETPOB, BHIOMPACMBIX IIPH MTPOCKTUPOBAHUN HOBBIX HIIH
PEKOHCTPYUPYEMBIX CYIIECTBYIOIIUX TEIJIOMPOBOAOB [Jisi 0OecTedeHus
PE3epBHOM MMOJaYH TETUIOTHI OTPEOUTEIISAM MPU OTKa3aX;

— HEOOXOAMMOCTh 3aMEHBI HAa KOHKPETHBIX YYaCTKaX KOHCTPYKIIMH TETUTOBBIX
ceTel W TEIJIONPOBOJOB Ha OoJjiee HaJeXKHbIE, a TakkKe 0OOCHOBAHHOCTH
nepexo/ia Ha HaJJ3eMHYIO WM TOHHEJIbHYIO MPOKIIAJIKY;

— OYepeTHOCTh PEMOHTOB U 3aMEH TEIUIONPOBOIOB, YACTUYHO UJIU TIOJIHOCTHIO
YTPaTUBILIUX CBOU peCypC.

['OTOBHOCTH CHCTEMBI TEIUIOCHAOXKEHHMSI K HUCIpaBHOW paboTe B TEUYCHHE
OTOIMUTENIBHOTO MEPUOJIa OTIPEACIIACTCS 0 YUCTY YaCOB OXKUAHUS TOTOBHOCTH: UCTOYHHKA
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TEIUIOTHI, TEIJIOBBIX CETEH, MOTPEeOUTENeH TEIJIOTH, a TAKXKE - YUCITY 9acOB HEPACUETHBIX
TEMIIEpaTyp HAPYKHOTO BO3/lyXa B JAHHOW MECTHOCTH.

MunumanbHO AomycTUMBbIA TokazaTenb rotoBHocTH CLT k ucnpaBuoit pabote Kr
npuHUMaeTcs paBHbIM 0,97.

HopmaTuBHble mOKa3aTea rOTOBHOCTH CHUCTEM TEIJIOCHAOXKEHHSI 00eCleunBaroTCs
CIEAYIOINMHU MEPOTIPUITUIMU:

— roroBHOCTEIO CIIT k oTonuTensHOMY CE30HY;

— JI0OCTaTOYHOCTBHIO YCTAHOBJICHHOW (pacrmoyiaraeMoi) TEeIJIOBOM MOITHOCTH
UCTOYHUKAa  TEIUIOBOW  SHEpruM  Juisi  oOecrnedyeHus:  MCIPaBHOTO
¢byukuronnpoBanust CHT npu HepacyeTHBIX MOXOJOAAHUSX;

— CIOCOOHOCTBIO TEIUIOBBIX CeTell 00ecneunTh uCpaBHOE G YHKIIMOHUPOBAHUE
CIT npu HepacyeTHBIX MOXOJIOAAHUSX;

— OpraHU3allMOHHBIMM M TEXHUYECKUMH MEpaMH, HEOOXOIUMBbIC MJIf
obecrnieyenust ucnpapaoro Qynkiuonupoanuss CIT na ypoBHe 3amaHHOMN
TOTOBHOCTH;

— MaKCHUMaJbHO JOMYCTHUMBIM YHCJIOM YacOB TOTOBHOCTH ISl MCTOYHUKA
TETJIOTHI.

[ToTpeburtenu TEMIOTHI MO HAIC)KHOCTH TEMIOCHAOXKEHUS IENATCS Ha TPU KaTETOPUU:

IlepBasi kateropusi - TOTpPeOWUTENH, HE [OMYCKAIONIME IEPEPHIBOB B TOJaye
pacyeTHOTO KOJIMYECTBA TEIJIOTHl U CHUKEHUS TEMIIEPaTyphl BO3AyXa B TOMEIICHUSAX, HIDKE
npenycmorpeHHbIX ['OCT 30494-2011 «3manus xunble W oOmecTBeHHBbIC. [lapamerpsr
MUKPOKJIUMATa B TOMEIIECHUSX .

Hanpumep, OonbHUIIBI, pOAWIbHBIE JOMa, JETCKHE JOIIKOJIBHBIC YUPEKICHUS C
KPYTJIO0CYTOYHBIM MPEOBIBAHUEM JIETEH, KAPTUHHBIE rajeper, XUMUUECKUE U CIeIHaIbHbIE
MPOU3BOICTBA, IIAXTHI U T.II.

Bropasi kareropusi - moTpeOuTENH, IOMYyCKAIOUINE CHIDKEHHE TeMIlepaTyphl B
OTaIUIMBAaEMBIX MTOMEIIEHUIX Ha MEepUOoJ] TUKBUIAIMN aBapuu, HO He Oonee 54 4: KUIbIX U

00111ecTBeHHBIX 31aHui — 10 12°C, mpoMblIlIIeHHBIX 31aHui — 110 8°C.

11.1.1 MeToauka pacyeTa BepOSITHOCTH 0€30TKa3HOH padoThl TEIUIOBBIX ceTeil
11.1.2 TepmuHsbI U onpeeieHUst

HanexkHocTh — CBOWCTBO y4yacTKa TEIJIOBOM CETH WJIM JJIEMEHTA TEIUIOBOW CETH
COXpaHATh BO BPEMEHM B YCTAHOBJIEHHBIX MpEAEIaX 3HAYEHUs BCEX I1apaMeETPOB,

XapaKTCPpU3yIOIUX CIIOCOOHOCTH 00€ecIeYnBaTh nepeaadyy TCIUIOHOCHUTCIIA B 3aJaHHBIX
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PEXHMMAX U YCIOBUIX IPUMEHEHUS U TEXHUYECKOT0O 00CIy)knuBaHus. HanexHOCTh TemioBoit
CeTM M CHCTEMBbl TEMJOCHAOXKEHUS SIBISETCS KOMIUIEKCHBIM CBOWCTBOM, KOTOpOE B
3aBUCHUMOCTH OT Ha3HAYeHUs OOBEKTAa M YCIOBUN €ro NPUMEHEHHUS MOKET BKIIIOYATh
0€30TKa3HOCTb,  JOJTOBEYHOCTb, PEMOHTONPUTOAHOCTH U  COXpPaHAEMOCTb  WIU

OMMPCACIICHHBIC COYCTAHUA 3TUX CBOMCTB.

be3oTrkazHOCTL —  CBOMCTBO  TEIUIOBOM CETHM  HENPEPBIBHO  COXPAHATH

pa60TOCHOCO6HOC COCTOSHHC B TCUCHUC HCKOTOPOI'O BPECMCHU UJIH Hapa6OTKI/I;

J{01Ir0OBeYHOCTH — CBOMCTBO TEIUIOBOM CETH MM O0BEKTa TEIUIOBOM CETHU COXPAHSTh
paboTOCIIOCOOHOE COCTOSIHUE A0 HACTYIUICHUS TPEIETBbHOTO COCTOSIHUS IPH YCTaHOBIEHHOU

CHUCTEME TEXHUYECKOTO OOCTYKUBAHUS U PEMOHTA;

PeMOHTOHpI/II‘O[[HOCTI) — CBOMCTBO JJIEMEHTa TEIJIOBOM CCTH, 3aKJIIIOYaromiccCsa B
HpI/ICHOCO6J'IeHHOCTI/I K IIOOACPKAHNIO M BOCCTAHOBJICHHUIO pa6OTOCHOCO6HOFO COCTOsAHMUA

IMyTEM TCXHHUYCCKOI'O O6CJ'Iy>KI/IBaHI/I$I U pECMOHTA,

I/ICl'lpaBHOE COCTOSIHHE — COCTOSIHHUE DJIEMEHTA TEIJIOBOM CETH M TEILUIOBOM CETU B
HCJIO0M, IIpU KOTOPOM OH COOTBCTCTBYCT BCCM Tpe60BaHI/IHM HOpMaTI/IBHO-TeXHI/I‘lCCKOﬁ 151

(W1M) KOHCTPYKTOPCKOM (ITPOEKTHOM) TOKYMEHTAIINH;

HeucnpasHoe cocTosiHME — COCTOSIHUE DJIEMEHTA TEIUIOBOM CETH WM TEILUIOBOM CETH
B 11EJIOM, TIPH KOTOPOM OH HE COOTBETCTBYET XOTsI ObI OJJHOMY U3 TpeOOBaHUN HOPMATHUBHO-

TEXHUYECKOU U (MJIM) KOHCTPYKTOPCKOM (ITPOEKTHOM) JOKYMEHTAIUU;

Paborocnoco0HOe cOCTOSIHME — COCTOSIHUE 3JIEMEHTA TEIUIOBOM CETH MM TEIUIOBOMN
CETH B LIEJIOM, MPU KOTOPOM 3HAUEHUS BCEX MapaMeTpPOB, XapaKTEPU3YIOIIMX CIIOCOOHOCTh
BBINOJIHATH 33J[aHHbIe (PYHKIIUU, COOTBETCTBYIOT TPEOOBAHUSAM HOPMATUBHO-TEXHUYECKOHN U
(M) KOHCTPYKTOPCKOM (TIPOEKTHOM) TOKYMEHTAIIHH;

Hepa6oTocnoco0HOe C€OCTOSIHME - COCTOSIHME DJIEMEHTA TEIUIOBOW CEeTH, MpH
KOTOpOM 3HayeHHe XOTsA Obl OJHOro MapaMeTpa, XapaKTEepPHU3YIOIIEro CHOCOOHOCTh
BBITIOJHSATH 33/1aHHbIE (PYHKIIMH, HE COOTBETCTBYET TPEOOBAHUSIM HOPMATUBHO-TEXHUYECKOM
U (WIM) KOHCTPYKTOPCKOH (MMPOEKTHOI) JOKYMEHTAaMHU. J{J1s1 CTIOKHBIX 00BEKTOB BO3MOYKHO
JIeJIeHHEe UX HepaboTOCIIOCOOHBIX cOCTOAHMMN. [Ipu 3TOM U3 MHOXKeCTBa HEPabOTOCTIOCOOHBIX
COCTOSIHUH BBLACTSIOT YaCTUYHO HEPAaOOTOCIIOCOOHBIE COCTOSIHMS, MPH KOTOPBIX TEILIOBAs
CEeTh CMOCOOHA YACTUYHO BBIMOIHATH TpeOyeMble (yHKIUY;

IIpenenbHoOe COCTOSIHUE — COCTOSIHUE DJIEMEHTA TEIUIOBOM CETH WIIM TEINIOBOW CETH

B IICJIOM, ITPH KOTOPOM €TI0 JlaJbHEHIIast OKCILTyaTanus HEAO0IMyCTUMa Ui HGHGJ’IGCOO6P33H3,
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au00  BOCCTAHOBJIEHHWE €ro  pabOTOCIOCOOHOTO  COCTOSIHHUS ~ HEBO3MOXKHO  WIIH
HerenecooOpasHo;

Kputepuii npenejbHOro cocTOsiHHSI - TPU3HAK WIH COBOKYITHOCTh IPH3HAKO
NpeeIbHOTO COCTOSIHUS JJIEMEHTa TEIUIOBOM CeTH, YCTaHOBJICHHBIE HOPMATHBHO-
TEXHUYECKON U (MJIM) KOHCTPYKTOPCKOM (MPOEKTHOM) JOoKyMeHTauue. B 3aBucumMoctu ot
YCIIOBUM 3KCIUTyaTalldy JJIi OJHOTO M TOTO e dJeMEHTa TEeIJIOBOM CEeTH MOTYT OBITh
YCTAHOBJICHBI JIBA U 00JIee KPUTEPUEB TIPEIETHLHOTO COCTOSIHHUS;

Hedext —no 'OCT 15467;

IloBpe:xnenue — coObITHE, 3aKITIOYAIONICECs] B HAPYIICHUHU HCIPABHOTO COCTOSIHHS
00BbEKTa IPU COXpPaHEHUU PAOOTOCIIOCOOHOTO COCTOSHUS;

Otka3 — coObITHE, 3aKIIIOYalolleecs B HAPYIICHUH pabOTOCTIOCOOHOTO COCTOSTHUS
AJIEMEHTA TEMJIOBOM CETH WM TEIJIOBOM CETH B LIETIOM;

Kputepnii oTkaza — Tmnpu3HaK WIM COBOKYIHOCTh IPU3HAKOB HAPYIICHUS
paboTOCIIOCOOHOTO COCTOSIHYS TETUIOBOM CETH, YCTAHOBJICHHBIC B HOPMATHBHO-TEXHUYECCKOM

U (WJTM) KOHCTPYKTOPCKOM (TIPOEKTHOM ) TOKYMEHTAIIHH.

JUia ueneil NepcreKTUBHOM CXEMbl TEIUIOCHAOKEHUS TEPMHUH «OTKa3z» OyneT

HCIIOJIb30BAaH B CICAYIONIUX MHTCPIIPCTALUAX !

— OTKa3 ydyacTKa TeIJIOBOH CeTH — COOBITHE, MPUBOJSIINE K HAPYIICHUIO €ro
paborocnocobHOro  cocrtosiHug  (T.e. NpPEeKpallleHuI0  TpaHCcHopTa
TEIUIOHOCUTENISI M0 3TOMY YYacTKy B CBSA3M C HapyLICHHEM TI'e€pMETHYHOCTHU

3TOTO y4acTKa);

— OTKa3 CHUCTeMbl TEIUIOCHAOKEHHS — COOBITHE, TPHUBOJAIIEE K MAaJICHUIO
TEMIIEPATYPHI B OTAITUBAEMBIX TIOMEIIEHUSIX XKHUJIBIX U OOIIECTBEHHBIX 3aHHH
Huxe +12 °C, B npombinuieHHbIX 3aHusax Hiwke +8 °C (CHull 41-02-2003.

TemmoBeIe ceTH).

[Ipn pa3paboTke cXeMbl TEIUIOCHAOXKEHMsI IS ONHUCAHUS HAACKHOCTH TEPMHH
«TOBPEXKACHUE» OYHeT YMOTPeONATHCS TOJBKO B OTHOIIEHUH COOBITHH, KOTOpBIE HE
IPUBOJST K HAPYILIEHUIO pabOTOCIIOCOOHOCTH Y4acTKa TEMJIOBOM CETU U, CIIEJJOBATEIBHO, HE
TpeOyIOT BHIMOJHEHUS HE3aMEeIUTENbHBIX PEMOHTHBIX PaboT C 11€JbI0 BOCCTAHOBIICHHUS €TI0
paborocniocoOHocT. K TakuM COOBITHSIM OTHOCSITCS 3apETMCTPUPOBAHHBIE «CBUIIM» Ha

OPsIMOM MJIM OOPAaTHOM TEIUIONPOBOAAX TEIUIOBBIX CETEH.

MBI TakXke He 6y21€M YHOTp€6JI$ITI) TCPMHH «aBapus», TaK KaK 3TO XapaKTCPUCTHUKA
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«TAKECTU» OTKa3a U BO3MOJKHBIX ITOCJICACTBUC €TO YCTPAHCHUA. Bce YIOOMSIHYTBIC B 3TOM

ab3a1ie TepMUHBI YCTaHABIMBAIOT JIMIIb IPajganuio (IIKaly) OTKa30B.

11.1.3 MeToauka pacyeTa HaJIe;KHOCTH TeIJIOCHAOKeHH sl

[lon HaAEXHOCTHIO  CHUCTEMBI  TEIJIOCHAOXKEHUS  MOHHUMAIOT  CIIOCOOHOCTH
IPOEKTUPYEMBIX U JCHCTBYIOIIMX MCTOYHUKOB TEIUIOBOM 3HEPIHM, TEIUIOBBIX CETEH U B
nenoM CHT obecrieunBaTh B TeUeHUE 33JaHHOTO BPEeMEHU TpeOyeMble PEKUMBI, TapaMeTPhl
U Ka4eCTBO TEIJIOCHA0KEHMUSI.

OCHOBHBIM MOKa3aTeneM (KpUTEpUeM) SIBIISIETCA BEPOATHOCTh O€30TKAa3HOM padOThI
cuctembl (P) — cmocoOGHOCTH cHUCTEMBI HE JOMYCKaTh OTKA30B, MPHUBOMAAIIUX K MAJCHHUIO
TEMIEPATYpbl B OTAIJIMBAEMbIX IOMEIIEHUSAX JKUJIBIX M OOIIECTBEHHBIX 3JaHUN HMKE
+12 °C, B mpoMBINIIEHHBIX 31aHusAx Hke+8 °C, Oornee uucia pa3, YCTAaHOBIEHHOTO
HOpMaTUBaMHU.

['maBHOE CBOMCTBO OTKa30B 3aKIIOUAETCS B TOM, YTO OHHM TMPEICTABISAIOT cOOOM
CIIyJailHbIe U peIKhe COOBITHS. JTH CBOMCTBA XapaKTEPU3YIOT HE TOJIBKO OTKA3bl, CBSI3aHHBIC
C HapyIIEHUEM MTPOYHOCTH, HO U BCE OTKa3bl.

OnHoil M3 BaXKHEMIIMX XapaKTEPUCTUK HAJEHKHOCTH JIEMEHTOB SIBIISIETCS MapameTp

ITIOTOKAa OTKa30B.

Pacuer BeposiTHOCTH 6€30TKa3HON paOOTHI TEIJIOBOM CETU MO OTHOIICHHIO K KaXKIOMY

MOTPEOUTEITI0 OCYIIIECCTBIISACTCS IO CIACAYIOIIEMY aJITOPUTMY:

1. Ompenensiercs MyTh Nepeadn TEIUIOHOCUTENS OT UCTOYHHKA J0 MOTPeOUTENs, M0
OTHOUIEHHIO K KOTOPOMY BBITIOJIHSIETCS] pacyeT BEPOSITHOCTH 0€30TKa3HOM pabOoThI TEIJIOBOM

CCTH.

2. Ha nepBoM 3Tane pacueTa yCTaHaBIMBAETCs IEPEYEHb YYaCTKOB TEILIONPOBOIOB,

COCTABJAOIIHX 9TOT IIYTh.

3. Jlnsg kaxaoro ydacTka TEIJIOBOM CETH YCTAHABIMBAIOTCS: TOJl €ro BBOJAa B

SKCILTyaTaluilo, IMaMeTp U MPOTAKCHHOCTD.

4. Ha ocHoBe 00paOOTKM JAaHHBIX MO OTKa3aM M BOCCTAaHOBJICHUSM (BpEMEHH,
3aTpayeHHOM HAa PEMOHT y4YacTKa) BCEX yYaCTKOB TEIUIOBBIX CETEH 3a HECKOJIBKO JIET MX

pa6OTI>I YCTAaHABJIMBAKOTCA CIICAYIOIUEC 3aBUCUMOCTH!

Ao — CpeJHEB3BECIICHHAS YacTOTa (MHTCHCUBHOCTH) YCTOMYHMBBIX OTKA30B YYaCTKOB B
KOHKPETHOW CHUCTEME TETUIOCHAOKEHUS TIPH MPOJIOJKUTEIIBHOCTH SKCIUTyaTaIlliu Y4acTKOB
ot 3 no 17 et (1/xm/ropn);
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® CpeIHEB3BEILICHHAS YaCTOTA (MHTEHCUBHOCTD) OTKA30B JIJIsl y4aCTKOB TETIOBOM

CCTHU C MPOAOJLDKUTCIIbHOCTBIO OKCINIYaTallu OT 1 a0 3 JICT,

¢ CPCAHCB3BCHICHHAA YaCTOTAa (I/IHTeHCI/IBHOCTB) OTKAa30B IJIA Y4aCTKOB TCILIOBOM

CETH C MPOJIOJIKUTENBHOCTBIO IKCILTyaTaluu oT 17 u Oosee Jer;

® CpEIHEB3BCIICHHAS  MPOJOJKUTEIBHOCTh  PEMOHTA  (BOCCTAHOBIICHUS)

YYaCTKOB TEIUIOBOU CETH;

® CpEIHEB3BCIICHHAS  MPOJOJKUTEIBHOCTh  PEMOHTA  (BOCCTAHOBIICHUS)

Y4aCTKOB TEILUIOBOM CETH B 3aBUCUMOCTH OT AUaMCTpa y4acCTKa.

YacToTta (MHTEHCUBHOCTD) 0TKa30B (B cooTBeTcTBUHU ¢ ' OCT 27.002-09 «HanexHOCTH
B TEXHUKE») KaXKJOTO y4YacTKa TEIJIOBOM CETH U3MEPSETCS C MOMOIIBI0 TOKazaTess At,
KOTOpBIM MMeeT pasMepHocTh [1/km/ron] umu [1/xkm/4gac]. IHTEHCUBHOCTh OTKa30B BCE
TEIUIOBOM ceTH (6e3 pe3epBUPOBaHMs) MO OTHOIICHHUIO K MOTPEOUTENIO MPEICTABISETCS KaK
nocJieIoBaTeNIbHOE (B CMBICIIE HAJEKHOCTH) COETMHEHHUE 3JIEMEHTOB, MPU KOTOPOM OTKa3
OJIHOTO M3 BCEH COBOKYMHOCTH 3JIEMEHTOB TMPUBOAHUT K OTKA3y BCE CHUCTEMBI B IIEJIOM.
Cpenusis BEpOSATHOCTh 0€30TKa3HON pPaOOTHI CHCTEMBI, COCTOSIICH M3 MOCJIEI0BATEIbHO

COEJIMHEHHBIX AJIEMEHTOB, Oy/IeT paBHA MIPOU3BEICHUIO BEPOSATHOCTEH 0€30TKa3HON pabOTHI:
i=N
P, = l_[Pi — p~Mlii. p=Malai . . p=Anlni — o=tZTIZV Aili — pAct (1.1)
i=1
NHTEHCUBHOCTh OTKa30B BCEr0 IOCJIEIOBATEIIBHOIO COEIUHEHHUS paBHA CyMMeE
MHTEHCUBHOCTEHN OTKA30B HA KAXKIOM y4acTke A, = L;A; + LoA,+...+L, A, [1/4ac], roe L1
— TPOTSHKEHHOCTh KAXJOTo yuactka, [km]. M, Takum 00pa3om, ueMm BbIllIe 3HAYCHHE
WHTEHCUBHOCTH OTKAa30B CHCTEMBI, TEM MEHbIIEC BEPOSTHOCTh OE30TKa3HON pPabOTHL.
[TapameTp BpeMeHH B ATUX BBIPOKCHUSIX BCET/Ia PaBEH OJHOMY OTOMHUTEIHHOMY MEPUOAY,
T.€. 3HAYEHHE BEPOSTHOCTU O€30TKAa3HON PabOThI BHIYUCIISIETCS KAK HEKOTOPAst BEPOSITHOCTh
B KOHIIE KaX0r0 paboyero 1ukia (mepej clieayomuM PEMOHTHBIM TIEPHOIOM).
NHTEHCUBHOCTH OTKAa30B KaXKJOTO KOHKPETHOTO y4acTKa MOXET OBITh pa3HOM, HO
camoe TJIaBHOE, OHA 3aBHCHUT OT BPEMEHHU JKCIUTyaTallMM ydacTKa (BaKHO: HE B Ipolecce
OJIHOTO OTOMHUTEIBHOTO TMEpPHOo/aa, a BPEMEHU OT Hadalia €ro BBOJAa B JKCIUTyaTaluio). B
Hallel MpakTUKE AJis ONMHCAaHUs MapaMeTPUUEeCKOW 3aBUCUMOCTH MHTEHCUBHOCTU OTKa30B

IMPUMCHACTCA 3aBUCUMOCTL OT CpPOKa OKCINTyaTalliv, CICAYIOIIECTO BHAA, Onu3kast 1o

XapakTepy K pacnpenenenuto Beiibymna:
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A(t) = 20(0.10)% 1, (1.2)

IJI€ T - CPOK IKCIUTyaTalluH y4acTKa [JeT].

Xapaktep U3MEHEHUS THTCHCHBHOCTH OTKA30B 3aBHCHUT OT TapameTpa a: npu a < 1,
OHa MOHOTOHHO YOBIBA€T, IpH a > 1 - Bo3pacraerT; npy a = | GpyHkuus npuaumaet Bug A(t) =
Ao = Const, T1ie o — 3TO CpeTHEB3BEIICHHAS YaCTOTa (MHTCHCUBHOCTD) YCTOMUMBBIX OTKA30B
B KOHKPETHOW CHCTEME TEIIOCHA0KCHHSI.

O6paboTka 3HAYUTEIHLHOTO KOJMYECTBA JAHHBIX IO OTKa3aM, MO3BOJSET

HCIIOJIB30BAaTh CIICAYIOINYIO 3aBUCHUMOCTD IJIA IIapaMCETpa q)OpMI)I MHTCHCHUBHOCTH OTKa30B:

08npul0<t<3
a = lopu3d <t <17 (1.3)

0,5 e(T/ZO) nput > 17

Ha pucynke 11.1 npuBeneH BuJ 3aBHCUMOCTH MHTEHCHBHOCTHM OTKa30B OT CpOKa
AKCIUTyaTalldd ydyacTKa TermioBod cetu. Ilpu ee umcnonb3oBaHMM cleAyeT MOMHHUTH O

HCKOTOPLIX ONOIIYIHICHUAX, KOTOPBIC OBLIH CACJIaHbI IIPpH 0T60pe JAHHBIX:

— OHa NOpHMCHHMMA TOJIBKO TOTrAd, KOorjga B TCIUIOBBIX CCTAX CYHICCTBYCT YCTKOC
pasacJICHUC Ha BKCHHyaTaHI/IOHHLIﬁ nu peMOHTHBIfI IICPUOABI;
— B pGMOHTHBIfI MNEpUOJ BBIMTOJIHAIOTCA TUAPABINYCCKUEC HUCIIBITAHUA TEIUIOBOM CETH

IMOCJIC KaXXA0I0 OTKa3a.
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< /

=

[ /
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=
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Pucynok 11.1 NHTEHCHBHOCTH 0TKA30B B 3aBMCHUMOCTH 0T CPOKA IKCILIyaTAlUU

Y4aCTKA TEeIJIOBOM CeTH
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5. Ilo naHHBIM pervoHaJIbHBIX CIPABOYHUKOB [0 KIMMATy O CPEIHECYTOYHBIX
TEMIIEpaTypax Hapy>KHOIO BO3JyXa 3a IIOCIEIHUE MECATh JIET CTPOAT 3aBUCUMOCTH
HIOBTOPSIEMOCTH TEMIIEPATyp HapyKHOTO BO3ayXa (rpadMK MpOJOKUTEIFHOCTH TEILIOBOM
Harpy3ku ororuieHus). [Ipu OTCYTCTBMM OSTHX HaHHBIX 3aBHCUMOCTb IOBTOPSEMOCTHU
TEMIIEpAaTyp HAPYKHOTO BO3JyXa I MECTOIIOJIOKEHHUs TEIUIOBBIX CETEM NMPUHHUMAIOT 110
naHHbIM CHull «CTtpouTenpHas KIuMaTonorus 1 reopusuka» win crpaBoynuka «Hamanka

M OKCIUTyaTalus BOASAHBIX TCIIJIOBBIX ceTeiy.

6. C ucroap30BaHNEM JAHHBIX O TEIUIOAKKYMYJIUPYIOIIEH CIOCOOHOCTH aDOHEHTCKUX
YCTAaHOBOK ONPEIEISIIOT BpeMs, 3a KOTOpPO€ TeMIeparypa BHYTPU OTAIJIMBAEMOIO
NOMEIEHUsI CHMU3UTCA JI0 TEMIEpaTypbl, YCTAaHOBICHHOW B KPUTEpPHUSAX OTKasza
TeriocHaOkeHus. OTKa3 TEIUIOCHAOXKEeHUsT NOoTpeOuTeNnss - CcOObITHE, NPHUBOJIALIEE K
[aJICHUIO0 TEMIIEPATyphl B OTAIVIMBAEMBIX MOMELIEHHUIX JKUIBIX M OOLIECTBEHHBIX 3/1aHUMN
Huwke +12°C, B npombinuieHHbIx 3fanusx Huwke +8°C (CIT 124.13330.2012 «TemnmnoBsie
cetn»). Hampumep, Uil pacuera BpEMEHM CHMKEHHUS TEMIEPATypbl B JKUJIOM 3/1aHUU
UCIIONB3YIOT (POopMyIy:

r QO
ty —t, — <%
Qo qoV (1.4)

oV exp(z/B)

e

t, — BHYTPEHHSI TeMIIepaTypa, KOTopasi yCTaHABIMBAECTCS B IOMEIICHUN YEPE3 BpEMs

Z B yacax, IocJie HaCTYIJICHUS UCXOAHOTO coObITus, C;
Z — BpeMsi, OTCUMTHIBAEMOE TTOCTIE Hayaia UCXOJHOTO COOBITHS, U;

t, — TeMmIeparypa B OTalUIMBa€MOM ITOMEIICHHH, KOTOpas ObLla B MOMEHT Hadaja

HUCXOJHOTO coObITHS, °C;
t,, — TeMIeparypa Hapy>KHOTO BO3/1yXa, yCpeIHeHHas 3a mepuoj Bpemenu z, C;
Qo — mogava TETIOTHI B moMetieHue, Jx/4;
qoV — ynenpHBIE pacueTHbIE TEIIOBbIC oTepH 3aanus, [[x/(1°C);
S — KO3hHUIUEHT aKKyMYJISALUY TTOMEIIeHUs (30aHn), 4.

Jlig pacuera BpEMEHU CHIKEHMsI TEMIIEpaTypbl B KUJIOM 3anaHuu 1o +12°C npu
BHE3aITHOM IIPEKPaLeHUH TEIUIOCHA0XKEHUS 3Ta (hOpMyJia UMEET CIIEeTyIOINN BUA:

N (tB - tH)
zZ = ﬂ lnm (15)
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roe t — BHYTPCHHAA TEMIICpATypa, KOTOpasd YCTaHAaBJIMUBACTCA KPUTCPHUCM OTKa3a
B.O

tertocHabxkenus (+12 C s sKUIbIX 3MaHUN).

ITo nannsiM CHull «CtpoutenpHas KIMMAaTOJIOTHs» ObUIa MOCTPOEHA 3aBUCUMOCTD
MOBTOPSIEMOCTH TEMIIEpaTyp HapyKHOro BO3ayXa (rpaduk NpoaOoKUTEIbHOCTH TEIIOBOM
Harpy3kd OTOIUIEHUS), a TaKXe pPacCUMTAaHO BpEMs CHIKEHHUS TeMIepaTypbl BHYTPHU
OTaIIUBAa€MbIX MoMeleHnd Huke +12°C npu OTKIIOYEHHWH CHUCTEM TEIIOCHAOKEHUS.
Pacuer mpoBogwica ajig Kaxa0d MOBTOPSIEMOCTH TEMIIEpATyp HApYKHOI'O BO3AyXa IpHU

kodddunuente akkymynsiiuu =40 yacoB. JlaHHbIe pacyeThl MpUBEICHBI B TAOIUIIE HIKE.

Tabdauna 11.1 I'paduk nNpoaoKUTEILHOCTH TENJIOBOH HATPY3KH OTOIJICHHUS

BpeMs cHIZKeHHSI TeMTIEPATYPBI
TeMnepaTypa Hapy:KHOTO BO3/1yXa, IloBTOPSIEMOCTH TEMIEPATYP BO3YXA BHYTDH OTATLTHBAEMOTO
°C HAPYKHOT'0 BO3/1yXa, Yyac HoMeIenHst 10 +12 °C
-50 0 3,69
-47,5 0 3,84
-42,5 0 4,18
-37,5 27 4,58
-32,5 123 5,06
-27,5 184 5,66
-22,5 368 6,41
-17,5 359 7,41
-12,5 824 8,76
-7,5 859 10,73
-2,5 2050 13,85
2,5 1034 19,58
7,5 465 33,89

7. Ha ocHOBe JaHHBIX O 4acTOTE (TTOTOKE) OTKA30B YYACTKOB TEIIOBOM CETH, IOBTOPSEMOCTHU
TEeMIIepaTyp HApPY>KHOT'O BO3/TyXa U JaHHBIX O BPEMEHHU BOCCTAHOBJICHUS (PEMOHTA) DJIEMEHTA
(yuactka, HC, xomneHcaropa u T.A.) TEIUIOBBIX CETEH OMpPEAENAIOT BEPOSTHOCTh OTKa3a
TeIJIOCHAOXKEeHUST TToTpebuTens. B ciaydae OTCyTCTBUSI TOCTOBEPHBIX JaHHBIX O BPEMEHHU
BOCCTAHOBJICHUSI  TEIUIOCHAOEHUS  MOTPEOUTENe  HCHONB3YIOT  OMIIMPUUYECKYIO
3aBUCHUMOCTbD ISl BP€MEHU, HEOOXOIUMOTO IS TUKBUIAIIMN TTOBPEXKACHHUS, PE/TIOKEHHYIO
E.A. CokonoBbIM:
z, = a[l+ (b +cl.;)D"?] (1.6)
rje
a, b, ¢ — mocrosiHHBIC KO3(DPHUIIMEHTBI, 3aBUCSIIUE OT CIIOCO0a YKIIAIKU TEIIONPOBOIA
(MO3eMHBIN, HA3EMHBIN) U €ro KOHCTPYKIIMH, a TaK)Ke OT CIoco0a TUArHOCTHKUA MecTa

MOBPEXKJICHUS M YPOBHS OPraHU3allMi PEMOHTHBIX padoT;
l.; — paccTosiHUE MEXy CEeKIIMOHUPYIOIUMHU 3a/IBHIKKaMH, M;

D — ycnoBHbIN quaMeTp TpyOOIIpoBOa, M.
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Pacuet BoInOIHSCTCS AJIA KaXXJI0TO y4aCTKa n/unu 9JICMCHTA, BXOAIICTO B IIYTh OT

HCTOYHHKA 10 abOHEHTA:

¢ [I0 YPAaBHCHHIO 1.5 BeIUMCIACTCA BpCMs JIMKBUIAIWU ITOBPCKACHHA Ha 1-TOM

YYACTKE;

® [0 KaXJAOH TIpajaluyd MOBTOPSEMOCTH TEMIEPATyp C HCIOIb30BAaHUEM

YpaBHCHUA 1.4 BerUnCHsACTCS AOITYCTUMOC BpEM:A IIPOBCACHUA PCMOHTA,

® BbIYUCIACTCA OTHOCUTCIbHAA U HAKOIIJICHHAA 4aCTOTa CO6BITI/II71, IIPpHU KOTOPBIX
BPCMA CHMIKCHUA TCMIICPATYPBI 10 KPUTHUYCCKHUX 3HAYCHUHN MEHBIIIEC YEM BpCMA

PEMOHTA MOBPCIKIACHMA,

® BBIUKCISIOTCS OTHOCUTEIBHBIE 0JIH (CM. ypaBHEHHUE 1.7) U TOTOK OTKA30B (CM.
ypaBHeHue 1.8) yyacTka TEIrIOBOM CETH, CIIOCOOHBIN MPHUBECTH K CHUKCHHIO

TEMIIEpaTyphl B OTAIINBAEMOM MOMEIIEHUH A0 TeMieparypsl +12 °C.

AU
7= (%) )
j=N
w; =ALi+ ) Zy; (1.8)
=1

® BBIUHCISACTCS BEPOSITHOCTh OE30TKAa3HON pabOTHl ydacTKa TEIUIOBOM CETH
OTHOCHUTEIHHO aDOHEHTA

p; = exp(—w;) (1.9)
B cucremax TtemnocHaOXeHHMs OJHUM M3 CaMbIX PACHpPOCTPAHEHHBIX CIIOCOOOB

MOBBIIIEHUSI HAJCKHOCTH SBJISIETCS PE3EPBUPOBAHUE YYACTKOB, CYMMBI YYaCTKOB, IIEJIbIX
MarvcTPaIbHBIX BBIBOJOB MJIM HACOCHBIX arperaToB, CEKIIMOHUPYIOMINX 3aJIBFKEK U T.J. A
HamOoJee 4YacTo TPUMEHSEMBIM CIIOCOOOM pacyeTa CHUCTEM TEIJIOCHAOKEHHUS C
pEe3epPBUPOBAHKUEM - MPHUBEICHUE PEATLHOW CHUCTEMBl TEIUIOCHAOKCHHS K SKBHBAJICHTHOMN
MOJIETT TapauIeNbHBIX WM TOCIEI0BAaTEeIbHO-TIAPAILICIBHBIX COCIUHEHUN YYacCTKOB
TEIJIOBOM CETH. DTOT METOJI, KOHCUHO, ABJISCTCS HE €AMHCTBCHHBIM, HO 3HAYUTEIILHO O0JIce

IMMPOCTBIM YCM, HAIpUMCP, «KMCTOJ MUHHUMAJIbHBIX HYTCﬁ — MMHHMMaJILHBIX CCUCHUI.

Opnaxo, B 1I000M citydae, Mpek/ie YeM pellaTh 3a/1a4y SKBUBAJIEHTUPOBAHUS CXEMBbI
HEOO0XOJMMO BBITIOJHUTH CTPYKTYPHBIM aHAIM3 TEIUIOBOM CETH, KOTOPBIA 3aKI04aeTcs B
TOM, 4TOOBI OMNpenenuTh BeCch HAOOp MyTed mepenayd TEIIOHOCUTENS OT HCTOYHHUKA

TEIUIOBOM MOIIHOCTH K moTpeouTento (y3my «cOpoca» (MHOTA «CTOKa») TEIUIOBOM
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Harpy3ku). BeIsSBIIEHHBIE ITyTH U UX COBMECTHOE PACCMOTPEHHUE TIO3BOJISIOT CBECTH CXEMY K
[apajuleJIbHOMY WJIM IIOCJIEIOBATEIBHO MapaJlJIEIbHOMY COCAUHEHUIO YYaCTKOB TEIIOBOU

CCTHU.

Bce »tu mpuembl M METOJBI XOPOILIO HM3BECTHHI M IIMPOKO MPUMEHSIOTCS MPHU
CTPYKTYPHOM aHaJHM3€ CJIOXHBIX CXEM DJJEKTPUYECKHMX ceTed U  HEOJIHOKPaTHO
anpoOWpOBaHbl MPHU aHaIU3€ HAAC)KHOCTH CXEM TEIUIOCHAOXKEHHS. AJTOPUTM peIICHUS
3aJlayyl pacyeTa HaJeKHOCTU PE3EPBUPOBAHHBIX TEILJIOBBIX CETEH CBOJIUTCS K CIEAYIOIIUM

IMMPOCTHIM IIaraM U BbIYHUCJICHUSM.

[ar 1. Briaensercs HOTpe6I/ITeJ'II>, OTHOCHUTCIIbHO KOTOPOI'O BBIIIOJHACTCA PaCUCT

HAJICKHOCTH BEPOSITHOCTH 0€30TKa3HOUM pabOThI TETNIOCHAOKEHUS.

[Iar 2. BemomHsAeTCcss CTPYKTYPHBIN aHATN3 TEIIOBOM CETH, TIO3BOJISFOIINHA BBIICITUTh
BCE IYTH, N0 KOTOPHIM MOXHO OCYILIECTBUThH MEpeavy TEIJIOHOCUTENSI OT UCTOYHUKA 0
BBIJICJICHHOTO  MOTpeouTens. B HEKOTOPHIX  CHENHAIU3UPOBAHHBIX  ITPOTrPaAMMHBIX
KomIuiekcax (Hampumep, «Zulu») 3Ta mpoleaypa OCYIISCTBISETCS aBTOMATHYECKH, UTO

3HAQYUTEJIBHO COKPAIAET BPEMsI Ha CTPYKTYPHBIN aHAIU3 TEIJIOBOM CETH.

Hlar 3. CocraBnsieTcsi SKBUBAJICHTHAS CXeMa IyTed UIsl pacdeTra HaJeKHOCTU
TeriocHaOkeHusa. OHa OyzaeT CcocTOSATh M3 MapajljIeNIbHO-TIOCIIEA0BATENbHBIX WU

MOCJIeIOBATEILHO-TIAPAJUICIIBHBIX YUaCTKOB TEIJIOBOH ceTH (B CMBICIIC HAJICKHOCTH).

[Mar 4. Jnsa Bcex NOCIEIOBATEIbHBIX YYacTKOB IIyTH, TaKXe€ Kak [JIs He
pPE3epBUPOBAHHBIX YYACTKOB, PACCUMTHIBACTCS UX BEPOATHOCTH O€30TKazHOU padoThl. Ilo

pe3yibTaTaM paCcuCTOB OIMPCACIIAIOTCA:

® BCPOSATHOCTH OE30TKAa3HOW PabOTHI IKBUBATEHTHOTO HE3apPE3EPBUPOBAHHOTO |-

n
Pej = Hpi (1.10)
i=1

® BCPOATHOCTH OTKA3a SKBUBAJICHTHOT'O HEPC3CPBHUPOBAHHOTI'O j-TOFO IMyTH:

n
ej =1- sz (1.12)
i=1

¢ [IapaMCTp IIOTOKa OTKAa30B 3KBUBAJICHTHOI'O HCE3apC3CPBUPOBAHHOTO j-TOFO

TOTO MYyTH:

MyTH:
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J=N

Wej = ALy Z Zj (1.12)

j=1

CpCaHCC BPpCM:A 0e30TKa3HOMU pa60TI>I 9KBUBAJICHTHOI'O HE3aPC3CPBUPOBAHHOI'O

J-TOTO MyTH:
T6p.ej = 1/(‘)ej (113)
cpenHee BpeMs BOCCTAaHOBJICHHS (pemoHTa) SKBHUBAJIEHTHOTO

HE3ape3ePBUPOBAHHOTO J-TOTO MTYTH:

TBc.ej = qej/(‘_)ej (1.14)
IIpHu 5TOM

ej = Aej ’ TBc.ej (1.15)

[ITar 5. [Tocne cBeeHUs BCEX MOKA3aTENeH HaIe)KHOCTH HEPE3EPBUPOBAHHBIX YYAaCTKOB IIyTH

K 3KBHBAJICHTHBIM 3HAYCHUAM PACCUHHUTBIBAIOTCA ITOKA3aTCIIM HAACKHOCTU ITapPaJlJICIIbHBIX

COGI[I/IHGHI/If/'I YYaCTKOB IIYTHU, COCTOAIINX M3 3KBUBAJICHTHBIX ITOCJICAOBATCIIbHBIX YYaCTKOB

IITH:

BCPOATHOCTD 0e30TKa3HOM pa60TLI OKBUBAJICHTHOI'O pE3CPBUPOBAHHOI'O k-Toro

IyTH:
m

Der =1 — HCIej (1.16)
j=1

BEPOSATHOTH OTKa3a SKBUBAJICHTHOT'O PE3EPBUPOBAHHOTO K-TOTO MyTH:

m
Qer = 1_[ dej (1.17)
j=1

napaMeTp MOTOKa 0TKAa30B SKBUBAJICHTHOTO PE3ePBUPOBAHHOIO K-TOTO MyTH:

m m—-1
Wep = z Wej 1_[ a)eiTej (1.18)
j=1 i=1

i#j

cpenHee BpeMsi 0€30TKa3HOW pabOThl SKBHBAJCHTHOTO PE3epBUPOBAHHOTO K-

TOTO MYTH:
-1
m m—1
T6p.ek = g wej| |weiTej (1.19)
j—1 i=1
i#j
cpenHee BpeMsI BOCCTaHOBJICHHUS (peMoHTa) HKBUBAJICHTHOT O

pe3epBupoBaHHOTO K-TOTO TIyTH:
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j=1 " we;Te;

_ (1.20)
[Z] 1('06] l 1 welTe]
i#]

HpI/I pacdcTax HaACKHOCTHU YUHUTBIBAIIACH BO3MOKHOCTDb B3AUMHOI'O PC3CPBUPOBAHUA

y4acTKOB IIPH yrpo3e OTKa3a.

OHEProucTOYHUKH TropoAa ApXaHreiabCKa, HMEIOIIME BbIBOJA TEIJIOBBIX CETEH
muamerpoM 300 MM M MeHee HaJ3eMHOW MpPOKJIaJKH, MONAJaroT B 30HY HOPMAaTHUBHOU
HaJIe)KHOCTH, T.K. PACUETHOE BPEMsI BOCCTAHOBJIEHHS TaKUX y4acTKOB He Ooisee 4,5 yacos. A
CIIEJIOBATENbHO, BEPOSATHOCTh OTKa3a, MPUBOAAIIAS K CHIDKCHHIO TeMIEparyp B

OTaIUIMBAaEMBbIX MOMelIeHusIX Huke +12°C Ha TakMX ydacTKax TEIUIOBBIX CETEH paBHA HYJIIO.

Takum 06pa3oM, OBLIT MPOBEICH paCUET BEPOSITHOCTH 0€30TKA3HOM PadOTHI TEIIOBBIX
cerei g TOL[ ropoma ApxaHrenabCka Ha KaXAbIM TEpUOJ JEUCTBUS CXEMBI

TETIOCHAOKEHHS.

11.2 PacyeT BepoOsAAITHOCTH 0€30TKAa3HOI PadOTHI TEIMJIOBBIX CeTeil ApXaHrejabCKoOi
TOII Ha kaKabIil MePpUOA 1elCTBUS CXeMbl TENJI0CHAOKEHUSA

BepositHocTH 6€30TKa3HOM pabOThI Ha HE Pe3ePBUPYEMBIX YYACTKOB TEILJIOBOW CETH B
MOJIETU MEPBOTO YPOBHS PACCUUTHIBAIOTCS OTHOCHUTEIBHO TEIUIOBBIX KamMep, B KOTOPBIX K
MarvcTpaibHBIM TETUIONPOBOAAM IPUCOEIUHEHBI OTBETBIICHHSI, 00ECTICUNBAIOIINE TIEpeady
TEIJIOBOM SHEPTHUU OT MAaruCTPaJbHOTO TEIUIONPOBOAA B TOPOJCKON paioH (MUKPOpanoH,

IJIAHUPOBOYHBIN KBapTall, KalaCTPOBBII KBapTall).

BepostHocTn 6e30Tka3zHON pabOThl PACCUMTHIBAIOTCS Ui BCEX MAarucTpajbHBIX
TEIUIONPOBOJOB (KaK HE PEe3epPBUPYEMBIX TEIUIONPOBOJOB), PEECTP KOTOPHIX YCTAHOBJIEH B

AJIEKTPOHHOW MOJIENN TEIIOCHA0KEHUS ropoia ApXaHTrebCK.

OcHOBHBIE TyTH Il pacyeTa BEpPOSTHOCTH O€30TKa3HOW pabOThl CHUCTEMBI

TEIJIOCHAOKEHUS TIPUBEICHBI B TAOJIHIIC HIDKE.

Tabéumua 11.2 PacyerHble myTH AJs1 onpeaeeHNs] BePOATHOCTH 0e30TKa3HOH padoThI
TeIJIOBBIX ceTeil

Homep myn PacueTHBII MyTh VISl OLIEHKH HA/IE5KHOCTH TemoBbIX ceTeil o1 TIII ropoga ApxaHreabcka
HavagbHasi KamMepa pac4eTHOr0 NyTu KoHeyHasi kamepa pacyeTHOI0 IyTH
1 TK-45 C-28n-16
2 55-7a 55-19-16-2
3 ApxTDI] - 3 BbIBO TK-181-4
4 ApxT3I] - MKII-1 UII 3enennn (IITII)
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11.2.1 MarucrpajbHbiii Temionposoa Apxanreabckoii TIOL (pacuerHslii myTh Nel)
Ha pucynke Huxe npencrasiieH pacuetHbid myTh Nel ot TK-45 no temioBoii kamepsl

C-28n-16.
Kaxk BHJHO H3 PHUCYHKA HaZ[é)KHOCTI) TEIIOCHAOKEHUS IIOTpeOnTEIeH ,HaHHOﬁ
s
MarucTpaiu o0ecreunBaeTCs BO BCEX nepuogaax I[CﬁCTBHH CXEMBI TEIUIOCHAOKEHUSL.
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IyTs Ajs1 pacuyéra BeposITHOCTH 0€30TKA3HOM padoThI TEIJIOBBIX

Pucynox 11.2
cereii or TK-45 no C-28n-16

Ha pucynke 11.5 u B Tabnuie HWKe NPEJCTaBICHO H3MEHEHUE pPACUYETHBIX

nokasaTesieil BepoSITHOCTH 0€30TKa3HOW paboThl MarucTpaabHOU TeroBoi cetn oT TK-45

1o C-281-16 Ha KaKIbIH MEPUOJT ACHCTBUS CXEMBI TETUIOCHAOKEHUSI.
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PTC
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Pucynok 11.3 BepositHOCTB 0€30TKa3HO padoOThHI TEIJIOBBIX ceTel
ot TK-45 no C-28n1-16
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Tadauua 11.3 H3MeHeHUe pacuéTHBIX NOKAa3aTe/ieil BEPOSITHOCTH 0e30TKa3HOM padoThl MarucTpajbHoi TemnoBoii cetu ot TK-45 no

C-28n-16
£} 2 z g - =
> = = ! g ﬁ S .§ < E s < E E 2
c | §E=| ¢ | 52| 5z | gz | B =f |22 |BE: | i3 | v -
= = - & g = 5 i == ZE = 5 Es s E8 = s Q & e ¥
£ 3 ] S s 22 3 s 2 S | 3¢ <3 % |23E4 58z« =R S & S
= | | z | £ |EgE| % | 2% | ZE | i | BEE | g% |=zszc|ptif ER | ¢ = =
Z | B | & | g |EEE| g | 8§ | g& | 15| 55| Ef EEEVIEEES (z | 2 | oz | &
= | 255 3 = | 2E | 3% | ¢ SE |22: |fg:E | Ez | = = 2
= | £5§°| E E3 = | g z °% |55 232 | &2
© N = = 3 S g = s K2
2 cl = | £ s= | ®
1 TK-45 | ID 21989 66,9 636,6 0,5 2 1977 45 0,00197 9,1 0,00059 | 0,00059 0,998 0,999 0,998 0,996
2 ID 21989 C-1 569,7 636,6 0,5 1 1977 45 0,0168 7,2 0,00187 | 0,00247 0,993 0,996 0,993 0,983
3 C-1 C-2 130 130 0,5 2 1977 45 0,00383 9,4 0,00115 | 0,00361 0,989 0,994 0,989 0,974
4 C-2 C-3 178 178 0,5 2 1977 45 0,00525 9,6 0,00157 | 0,00519 0,984 0,992 0,984 0,964
5 C-3 C-4 119 119 0,5 2 1977 45 0,00351 9,4 0,00105 | 0,00624 0,981 0,99 0,981 0,956
6 C-4 C-5 145 145 0,5 2 1977 45 0,00428 9,5 0,00128 | 0,00752 0,977 0,988 0,977 0,948
7 C-5 C-6 45 45 0,5 2 1977 45 0,00133 9 0,0004 | 0,00792 0,976 0,988 0,976 0,945
8 C-6 C-7 101 101 0,5 2 1977 45 0,00298 9,3 0,00089 | 0,00881 0,974 0,987 0,974 0,939
9 C-7 C-8 23 23 0,5 2 2002 20 0,00027 8,9 0,00008 | 0,00889 0,974 0,986 0,974 0,939
10 C-8 C-9 40 40 0,5 1 2002 20 0,00046 51 0,00001 | 0,0089 0,974 0,986 0,974 0,939
11 C-9 ID 26629 12 117 0,5 2 2002 20 0,00014 8,9 0,00004 | 0,00894 0,973 0,986 0,973 0,939
12 ID 26629 | C-10 105 117 0,5 1 2002 20 0,00122 54 0,00003 | 0,00897 0,973 0,986 0,973 0,939
13 C-10 C-11 142 142 0,5 1 2001 21 0,00164 5,5 0,00004 | 0,00901 0,973 0,986 0,973 0,939
14 C-11 C-12 130 130 0,5 1 2001 21 0,0015 5,5 0,00004 | 0,00905 0,973 0,986 0,973 0,939
15 C-12 C-15 80 80 0,5 2 1999 23 0,00093 9,2 0,00028 | 0,00932 0,973 0,986 0,973 0,938
16 C-15 C-16 124 124 0,5 2 1999 23 0,00144 9,4 0,00043 | 0,00975 0,973 0,986 0,973 0,938
17 C-16 C-17 135 135 0,5 2 1999 23 0,00156 9,4 0,00047 | 0,01022 0,972 0,985 0,972 0,938
18 C-17 C-18 87 87 0,5 2 1999 23 0,00101 9,2 0,0003 | 0,01052 0,972 0,985 0,972 0,937
19 C-18 C-19 150 150 0,5 2 1999 23 0,00174 9,5 0,00052 | 0,01104 0,971 0,984 0,971 0,937
20 C-19 C-20 60 60 0,5 2 1997 25 0,00069 9,1 0,00021 | 0,01125 0,971 0,984 0,971 0,937
21 C-20 C-20a 40 40 0,3 2 1978 44 0,00107 8,1 0,00018 | 0,01143 0,971 0,984 0,971 0,935
22 C-20a C-21 57 57 0,3 2 1978 44 0,00153 8,1 0,00026 | 0,01169 0,97 0,983 0,97 0,934
23 C-21 C-22 115 115 0,3 2 1978 44 0,00309 8,3 0,00052 | 0,01221 0,969 0,983 0,969 0,931
24 C-22 C-23 121 121 0,3 2 1978 44 0,00325 8,3 0,00055 | 0,01276 0,967 0,982 0,967 0,927
25 C-23 C-24 79 79 0,3 2 1978 44 0,00212 8,2 0,00036 | 0,01312 0,966 0,981 0,966 0,925




] g : : s | £, 52| =
= >}§ X o E 5 4 ] s 3 g c o S 2~
s | EE3| € | ¥E | 5§ | £z | £ s |225 |58 | 22 | ¢ “ s
= % E = = 28 == o = ) E® s E® = g Q & 15 ¥
< 3 = =) = e = 3} = o = ¥ = 3} o= e = - - > > =
- 3 g 3 o = 3 3 > g S = 3 2E |E85:x|ES3x a Q Q Q
: 2 = > & = = g e > 3 3= =
z g’ = s | £8% . 28 | 85 | EZ | EE | g% |EEgE|EEZE| ES 2 2 g
% | 2 | & | g |g88| F | g% | 5% | i | 3° | §% |8fET|EEiT| zi| B | & | &
= s Ex = = = S % S g g 28 |aeo |axE i) ) ) I
= 225 s s 2 = & S o e 05 S%5 [E8¢ & g
X | £8 & =3 & S g g E g3 4
g = =1 8 s= | =
26 C-24 C-25 129,1 129,1 0,3 1 2000 22 0,00149 4,3 0 0,01312 0,966 0,981 0,966 0,925
27 C-25 C-27 257,11 257,11 0,3 1 2000 22 0,00298 4,6 0,00001 | 0,01313 0,966 0,981 0,966 0,925
28 C-27 C-28 315 315 0,3 2 1978 44 0,00085 8,1 0,00014 | 0,01327 0,966 0,981 0,966 0,924
29 C-28 C-281 0,1 0,1 0,3 1 1970 52 0,00001 4,1 0 0,01327 0,966 0,981 0,966 0,924
30 C-28n C-28n-1 73 73 0,3 2 1992 30 0,00085 8,2 0,00014 | 0,01341 0,965 0,981 0,965 0,924
31 C-28n-1 | C-28m-2 67 67 0,3 2 1992 30 0,00078 8,2 0,00013 | 0,01354 0,965 0,981 0,965 0,924
32 C-28n-2 | C-28m-3 20 20 0,3 2 1992 30 0,00023 8 0,00004 | 0,01358 0,965 0,981 0,965 0,924
33 C-280-3 | C-28m-4 20 20 0,3 1 1992 30 0,00023 4,1 0 0,01358 0,965 0,981 0,965 0,924
34 C-280-4 |C-28u-4-1| 1495 149,5 0,3 1 1970 52 0,01 44 0 0,01358 0,965 0,981 0,965 0,924
35 C-280-4-1|C-28m-4-2 13,5 13,5 0,3 1 1970 52 0,0009 41 0 0,01358 0,965 0,981 0,965 0,924
36 C-280-4-2|C-28m-4-3 89 89 0,3 1 1970 52 0,00595 4,2 0 0,01358 0,965 0,981 0,965 0,924
37 C-28u-4-3| C-28m-12 95,8 95,8 0,3 1 1970 52 0,00641 4,3 0 0,01358 0,965 0,981 0,965 0,924
38 C-28n-12 | C-28-19 71,6 71,6 0,3 1 1970 52 0,00479 4,2 0 0,01358 0,965 0,981 0,965 0,924
39 C-28-19 | C-28m-13 30 30 0,3 1 1970 52 0,00201 41 0 0,01358 0,965 0,981 0,965 0,924
40 C-28n-13 | C-28n-14 60 60 0,2 1 1970 52 0,00401 4 0 0,01358 0,965 0,981 0,965 0,924
41 C-28n-14 | C-28m-15 60 60 0,2 1 1970 52 0,00401 3,7 0 0,01358 0,965 0,981 0,965 0,924
42 C-28n0-15 | C-28m-16 100 100 0,2 1 1970 52 0,00669 3,8 0 0,01358 0,965 0,981 0,965 0,924
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11.2.2 MarucrpajbHblii Terionposoa Apxanreabckoii TIL (pacueTHbli myTh Ne2)

Ha pucyHke Huxe npeacraBiieH pacueTHbId myTh No2 oT TerinoBoi kamepsl 55-7a 110

TETIOBOM KaMmepsl 55-19-16-2.

3 « Wak . - -

Pucynok 1.1 IlyTs Ao pacdyéra BepossTHOCTH 0€30TKAa3HOM padoThI TEIJIOBBIX ceTel oT 55-7a
a0 55-19-16-2
Ha pucynke 11.4 u B Tabnuue HUXKE NPEJICTABICHO HW3MEHEHHE pPaCUETHBIX

nokasatesneil BepoaTHOCTH 0€30TKa3HOM paboThl MarucTpalibHOM TEIIOBOM ceTu OT 55-7a 1o

55-19-16-2 Ha KaxabIi IEPHO/T ICUCTBHSI CXEMBI TCTTIOCHA0KEHUSI.
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Taéauna 11.4 HN3meHeHUe pacyETHBIX MOKa3aTesiell BEPOSITHOCTH 0e€30TKAa3HOI padoThl MATHCTPAJIbLHOM TEMJIOBOI ceTn oT 55-7a 10 55-19-

16-2
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1 55-7a TK-55-8 1235 123,5 0,8 1 1975 47 0,00447 7,3 0,0005 0,0005 1 0,999 0,998 0,996
2 TK-55-8 | ITHC-1 20,1 20,1 0,8 1 1976 46 0,00065 6,6 0,00007 | 0,00057 0,999 0,999 0,998 0,995
3 ITHC-1 | TK-55-8* 19 19 0,8 1 1976 46 0,00062 6,6 0,00007 | 0,00064 0,999 0,999 0,998 0,995
4 TK-55-8* 55-9 1177 1177 0,8 1 1976 46 0,03835 14,5 0,02921 | 0,02985 0,971 0,954 0,908 0,79
5 55-9 KHC-10 396,9 396,9 0,7 1 1976 46 0,01293 8,3 0,00218 | 0,03203 0,968 0,951 0,902 0,777
6 KHC-10 55-10 207,9 207,9 0,7 1 1976 46 0,00677 7,2 0,00076 | 0,03279 0,968 0,95 0,9 0,772
7 55-10 55-10a 249,1 249,1 0,7 1 1976 46 0,00812 7,4 0,00091 | 0,03369 0,967 0,948 0,897 0,766
8 55-10a 55-11 185 185 0,7 1 1976 46 0,00603 7 0,00067 | 0,03437 0,966 0,947 0,895 0,762
9 55-11 V3en E 285 285 0,7 1 1976 46 0,00929 7,6 0,00157 | 0,03593 0,965 0,945 0,891 0,753
10 Vien E 55-12 51,8 51,8 0,7 1 1998 24 0,0006 6,2 0,00003 | 0,03596 0,965 0,945 0,891 0,753
11 55-12 55-13 150 150 0,7 1 1998 24 0,00174 6,8 0,00019 | 0,03616 0,964 0,945 0,891 0,753
12 55-12 55-13 378,1 378,1 0,7 1 1998 24 0,00438 8,2 0,00074 | 0,0369 0,964 0,944 0,89 0,752
13 55-13 55-14 279 279 0,7 2 1976 46 0,00909 11,6 0,00396 | 0,04086 0,96 0,938 0,879 0,729
14 55-14 55-15 96,5 96,5 0,7 2 1976 46 0,00314 10,4 0,00094 | 0,0418 0,959 0,937 0,876 0,724
15 55-15 | ID 19742 0,3 155,3 0,6 2 1988 34 0 10,2 0 0,0418 0,959 0,937 0,876 0,724
16 ID 19742 | TK-55-16 155 155,3 0,6 2 1988 34 0,00179 10,2 0,00054 | 0,04234 0,959 0,936 0,875 0,722
17 TK-55-16 | TK-55-17 150 150 0,6 2 1988 34 0,00174 10,1 0,00052 | 0,04286 0,958 0,936 0,874 0,721
18 TK-55-17 | TK-55-18 158 158 0,6 2 1988 34 0,00183 10,2 0,00055 | 0,04341 0,958 0,935 0,873 0,72
19 TK-55-18| 55-19 157 157 0,6 2 1988 34 0,00182 10,2 0,00054 | 0,04395 0,957 0,934 0,872 0,718
20 55-19 55-19-1 98 98 0,6 2 1988 34 0,00113 9,8 0,00034 | 0,04429 0,957 0,934 0,872 0,717
21 55-19-1 | 55-19-2 163 163 0,6 2 1988 34 0,00189 10,2 0,00057 | 0,04486 0,956 0,933 0,87 0,716
22 55-19-2 | 55-19-3 1215 121,5 0,6 2 1988 34 0,00141 10 0,00042 | 0,04528 0,956 0,933 0,87 0,715
23 55-19-3 | V3en A 114 114 0,6 2 1988 34 0,00132 9,9 0,0004 | 0,04567 0,955 0,932 0,869 0,714
24 Vien A | 55-19-4 129,4 1294 0,6 1 1988 34 0,0015 6,1 0,00008 | 0,04575 0,955 0,932 0,869 0,714
25 55-19-4 | 55-19-4a 223 223 0,6 1 1988 34 0,00258 6,5 0,00029 | 0,04604 0,955 0,932 0,868 0,713
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26 55-19-4a | 55-19-5 | 3411 341,1 0,6 1 1988 34 0,00395 7.1 0,00044 | 0,04648 | 0,955 0,931 0,867 0,712
27 55-19-5 | 55-19-5a | 109,4 109,4 0,6 1 1988 34 0,00127 6 0,00007 | 0,04655 | 0,955 0,931 0,867 0,712
28 55-19-5a | 55-19-5a 81 81 0,6 1 1988 34 0,00094 5,8 0,00005 | 0,0466 0,954 0,931 0,867 0,712
29 55-19-5a | 55-19-6 | 1714 1714 0,6 1 1988 34 0,00198 6,3 0,00011 | 0,0467 0,954 0,931 0,867 0,711
30 55-19-6 | 55-19-6a | 90,4 90,4 0,6 1 1988 34 0,00105 5,9 0,00006 | 0,04676 | 0,954 0,931 0,867 0,711
31 55-19-6a | 55-19-7 | 1545 1545 0,6 1 1988 34 0,00179 6,2 0,00009 | 0,04685 | 0,954 0,931 0,867 0,711
32 55-19-7 | 55-19-7a | 258,3 258,3 0,6 1 1988 34 0,00299 6,7 0,00033 | 0,04719 | 0,954 0,931 0,866 0,71
33 55-19-7a | 55-19-8 | 367,2 367,2 0,6 1 1988 34 0,00425 7.2 0,00047 | 0,04766 | 0,953 0,93 0,865 0,709
34 55-19-8 | 55-19-9 273 273 0,6 2 1988 34 0,00316 10,8 0,00138 | 0,04904 | 0,952 0,928 0,863 0,706
35 55-19-9 | 55-19-10 143 143 0,6 2 1988 34 0,00166 10,1 0,0005 | 0,04954 | 0,952 0,928 0,862 0,704
36 55-19-10 | 55-19-11 150 150 0,6 2 1988 34 0,00174 10,1 0,00052 | 0,05006 | 0,951 0,927 0,861 0,703
37 1?;)1:;0 55-19-15 124 124 0,3 2 1992 30 0,00144 8,3 0,00024 | 0,0503 0,951 0,927 0,861 0,703
38 55-19-15 | 55-19-16 123 123 0,3 2 1992 30 0,00142 8,3 0,00024 | 0,05054 | 0,951 0,927 0,86 0,702
39 55-19-16 | ID 14673 | 100 130 0,2 1 1992 30 0,00116 38 0 0,05054 | 0,951 0,927 0,86 0,702
40 ID 14673 55'13'16' 30 130 0,15 1 1992 30 0,00035 37 0 0,05054 | 0,951 0,927 0,86 0,702
41 55'13'16' 55'13'16' 155 155 0,125 2 1992 30 0,00179 75 0,0003 | 0,05084 0,95 0,926 0,86 0,702
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Kak BHUAHO M3 IPCACTABJICHHBLIX BbINIC MATCPHUAJIOB, IIPOTHO3HUPYEMaAA HAJAC)KHOCTb
TEIIOCHAOKCHHUS HOTpe6I/ITCJIeﬁ CTAHOBUTCA HWIKC HOPMATUBHOI'O 3HAYCHUA. I[J'I?I
YIydlICcHUs ITOKa3aTClIsd BEPOATHOCTHU 0e30TKa3HOM pa6OTI>I K IICPCKIAAKE IIpCIararoTcAd

YYaCTKH TEIUIOBBIX ceTel. JJanHoe meponpusitue paccMoTpeHo B [naBe 8.

Ha pucynke 11.5 u B Tabiuie HUXKE NPEICTABICHO H3MEHEHUE pPACUETHBIX
MoKa3aTesie BEpOATHOCTH O€30TKa3HOM pabOThl MaruCTPAIBHOM TEIIJIOBOM ceTH OT 55-7a 110
55-19-16-2 Ha KaXIbIil TIEpUOA JACUCTBHSI CXEMBI TEIUIOCHAOKEHUS C YYETOM IPOBEACHUS

MPEITI0KEHHBIX MEPOIIPUSATUH.
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— 2030 2035 2040 e=—=THopMaTHBHOE 3HAYCHHE
Pucynok 11.5 BepositHocTh 0€30TKa3HOM padoThHI TENJIOBBIX ceTeil 0T 55-7a 10

55-19-16-2 ¢ yyeTom npoBeaeHNs] MePONPUSATHIA
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Tabiuna 11.5 M3MeHeHue pac4éTHbIX NMOKAa3aTe el BEPOSITHOCTH 0e30TKa3HOM padoThl MArHCTPAJBLHOM TEIIOBOM ceTH OT 55-7a 1o
55-19-16-2 ¢ yueToM npoBeAeHUsI MPeIJI0KEHHBIX MePONPUATHI
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1 55-7a | TK-55-8 | 1235 | 1235 038 1 1975 47 000447 | 73 | 0,0005 | 0,0005 1 0999 | 0998 | 099
2 | TK-55-8 | IHC-1 [ 20,1 20,1 038 1 1976 46 [ 0,00065 | 66 |0,00007 | 0,00057 | 0,999 | 0999 | 0998 | 0,995
3 ITHC-1 |TK-55-8*| 19 19 038 1 1976 46 [ 000062 | 66 |0,00007 | 0,00064 | 0,999 | 0999 | 0998 | 0,995
4 |TK-55-8*| 55-9 1177 | 1177 038 1 1976 46 (003835 | 145 |0,02921 | 0,02985 | 0,971 | 0954 | 0982 | 0,984
5 55-9 [ KHC-10 | 3969 | 3969 07 1 1976 46 [ 001293 | 83 |0,00218 | 0,03203 | 0,968 | 0951 | 0975 | 0,968
6 | KHC-10 | 55-10 | 207,9 | 207,9 07 1 1976 46 [ 000677 | 72 ]0,00076 | 003279 | 0,968 | 095 | 0972 | 0,962
7 55-10 | 55-10a | 249,1 | 249,1 07 1 1976 46 [ 000812 | 74 ]0,00091 | 0,03369 | 0,967 | 0948 | 097 | 0,955
8 55-10a | 55-11 185 185 07 1 1976 46 | 0,00603 7 0,00067 | 0,03437 | 0,966 | 00947 | 0,967 | 0,95
9 55-11 | VsenE | 285 285 07 1 1976 46 [ 000929 | 76 |0,00157 | 0,03593 | 0,965 | 0,945 | 00963 | 0,938
10 | VsenE | 5512 | 518 51,8 07 1 1998 24 0,0006 | 62 |0,00003 | 0,03596 | 0,965 | 0,945 | 0,963 | 0938
11 55-12 | 55-13 150 150 07 1 1998 24 1000174 | 6,8 | 0,00019 | 0,03616 | 0964 | 0945 | 0,962 | 0,938
12 55-12 | 55-13 | 3781 | 3781 07 1 1998 24 1000438 | 82 [0,00074 | 00369 | 0964 | 0944 | 0962 | 0,937
13 55-13 | 55-14 | 279 279 07 2 1976 46 [ 000909 | 11,6 |0,00396 | 0,04086 | 096 | 0938 | 095 | 0,935
14 55-14 | 55-15 | 965 96,5 07 2 1976 46 [ 000314 | 10,4 |0,00094 | 0,0418 | 0,959 | 0937 | 0947 | 0,935
15 55-15 [ID 19742 03 155,33 06 2 1988 34 0 10,2 0 00418 | 0959 | 0937 | 0947 | 0,935
16 |ID 19742 |TK-55-16] 155 155,33 06 2 1988 34 000179 | 10,2 | 0,00054 | 0,04234 | 0,959 | 0936 | 00946 | 0,933
17 |TK-55-16|TK-55-17| 150 150 06 2 1988 34 000174 | 10,1 |0,00052 | 0,04286 | 0,958 | 0936 | 0945 | 0,931
18 |TK-55-17|TK-55-18] 158 158 06 2 1988 34 000183 | 10,2 |0,00055 | 0,04341 | 0,958 | 0935 | 0943 | 0,929
19 |TK-55-18] 55-19 157 157 06 2 1988 34 [000182 | 10,2 | 0,00054 | 0,04395 | 0,957 | 0934 | 0942 | 0,928
20 55-19 [ 55-19-1 | 98 98 06 2 1988 34 000113 | 9,8 |0,00034 | 0,04429 | 0,957 | 0934 | 0942 | 0,926
21 [ 55-19-1 | 55-19-2 | 163 163 06 2 1988 34 [0,00189 | 10,2 | 0,00057 | 0,04486 | 0,956 | 0,933 | 0941 | 0,925
22 | 55-19-2 [ 55-19-3 | 1215 | 1215 06 2 1988 34 000141 | 10 | 0,00042 | 0,04528 | 0,956 | 0933 | 094 | 0,923
23 [ 5519-3 | Vzen A | 114 114 06 2 1988 34 000132 | 99 | 0,0004 [0,04567 | 0,955 | 0932 | 0939 | 0,922
24 | Vien A | 55-19-4 | 1294 | 1294 06 1 1988 34 00015 | 61 |0,00008 | 0,04575 | 0,955 | 0,932 | 0939 | 0922
25 | 55-19-4 | 55-19-4a| 223 223 06 1 1988 34 000258 | 65 |0,00029 | 0,04604 | 0955 | 0932 | 0938 | 0,921
26 |55-19-4a| 55-19-5 | 341,1 | 3411 06 1 1988 34 [000395| 71 ]0,00044 | 0,04648 | 0955 | 0931 | 0937 | 0,919
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27 55-19-5 | 55-19-5a | 109,4 109,4 0,6 1 1988 34 0,00127 6 0,00007 | 0,04655 | 0,955 0,931 0,937 0,919
28 55-19-5a | 55-19-5a 81 81 0,6 1 1988 34 0,00094 5.8 0,00005 | 0,0466 | 0,954 0,931 0,937 0,919
29 55-19-5a | 55-19-6 | 1714 1714 0,6 1 1988 34 0,00198 6,3 0,00011 | 0,0467 | 0,954 0,931 0,937 0,919
30 55-19-6 | 55-19-6a | 90,4 90,4 0,6 1 1988 34 0,00105 5.9 0,00006 | 0,04676 | 0,954 0,931 0,937 0,918
31 55-19-6a | 55-19-7 | 1545 1545 0,6 1 1988 34 0,00179 6,2 0,00009 | 0,04685 | 0,954 0,931 0,937 0,918
32 55-19-7 | 55-19-7a| 258,3 258,3 0,6 1 1988 34 0,00299 6,7 0,00033 | 0,04719 | 0,954 0,931 0,936 0,917
33 55-19-7a | 55-19-8 | 367,2 367,2 0,6 1 1988 34 0,00425 7.2 0,00047 | 0,04766 | 0,953 0,93 0,935 0,916
34 55-19-8 | 55-19-9 273 273 0,6 2 1988 34 0,00316 | 10,8 | 0,00138 | 0,04904 | 0,952 0,928 0,932 0,911
35 55-19-9 |55-19-10| 143 143 0,6 2 1988 34 0,00166 | 10,1 0,0005 | 0,04954 | 0,952 0,928 0,931 0,91
36 55-19-10 | 55-19-11| 150 150 0,6 2 1988 34 0,00174 | 10,1 | 0,00052 | 0,05006 | 0,951 0,927 0,93 0,908
37 1?;31;3@ 55-19-15| 124 124 0,3 2 1992 30 0,00144 8,3 0,00024 | 0,0503 | 0,951 0,927 0,93 0,907
38 55-19-15 [ 55-19-16 | 123 123 0,3 2 1992 30 0,00142 8,3 0,00024 | 0,05054 | 0,951 0,927 0,929 0,907
39 55-19-16 |ID 14673| 100 130 0,2 1 1992 30 0,00116 38 0 0,05054 | 0,951 0,927 0,929 0,907
40  |ID 14673 55'13'16' 30 130 0,15 1 1992 30 0,00035 37 0 0,05054 | 0,951 0,927 0,929 0,907
41 55'1f'16' 55'13'16' 155 155 0,125 2 1992 30 0,00179 75 0,0003 | 0,05084 | 0,95 0,926 0,929 0,906
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11.2.3 MarucrpajbHblii TerionpoBoa Apxanreabckoi TIL (pacyerHbiii myTh Ne3)

Ha pucynke 11.6 npencrasien pacuetHsii myTh Ne3 ot TOL] o TK-18t1-4.

’
!

Pucynok 11.6 IIyTh nuist pacyéTra BepoOSITHOCTH 0€30TKa3HOM padoThl TEMJIOBBIX
cereii oT Apxanreibckoii TOLl 1o TK-181-4

Ha pucynke 11.7 u B Tabnuie HWKe NPEJCTaBICHO H3MEHEHUE pPAaCUYETHBIX
nokasareseil BepoSsTHOCTH 0e30TKa3HOUW paboThl MarucTpajibHO# TemnoBoit cetu ot TOL 1o

TK-18T-4 Ha KaXK/blii IEPUOJT AEUCTBHS CXEMBI TETUTIOCHAOKEHUSI.
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Howmep yJacTka TEILIOBOH CETH
2030 2035 2040 e opMaTHBHOE 3HAUeHHE
Pucynok 11.7 BeposiTHOCTB 0e30TKa3HOM PadoThI TEILUIOBBIX ceTel 0T

Apxanreasckoiit TIL 1o TK-181-4

Kax BUAHO M3 PHUCYHKA, HaJIEKHOCTh TEIJI0CHA0KCHHUS HOTpG6HT€JICI>i JIAaHHOM

MarucTpaiu oOecreunBaeTCs BO BCEX nepuoaax I[eﬁCTBHH CXeMBI TEIUIOCHA0KEHUS.
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Tadauupa 11.6 HM3MeHeHue pacyéTHBIX MOKa3aTe/ieil BEPOATHOCTH 0€30TKAa3HOM padoThl MArHCTPAJIBLHON TEIUIOBOM CeTH OTAPXaHIeJIbCKOM
TIOI no TK-181-4
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1 3 BeBog | TK-IT 1 71 0,5 1 1990 32 0,00001 5,2 0 0 1,000 1,000 1,000 1,000
2 TK-1t | TK-A-5 70 71 0,5 1 1990 32 0,00081 5,2 0,00002 0,00002 1,000 1,000 1,000 1,000
3 TK-A-5 | TK2r 362 362 0,5 1 1990 32 0,00419 6,4 0,00022 0,00024 1,000 1,000 1,000 0,999
4 TK 271 2t -1 150 1067 0,5 1 1990 32 0,00174 9,1 0,00052 0,00076 0,999 0,999 0,999 0,998
5 27 -1 2t -la 250 1067 0,5 1 1990 32 0,00289 9,1 0,00087 0,00163 0,998 0,998 0,997 0,995
6 2t -1 2t -la 377 1067 0,5 1 1990 32 0,00436 9,1 0,00131 0,00294 0,997 0,997 0,995 0,992
7 2t -la TK-3t 290 1067 0,5 1 1990 32 0,00336 9,1 0,00101 0,00394 0,996 0,996 0,993 0,989
8 TK-3t | TK-4r 953,1 953,1 0,5 1 1990 32 0,01103 8,7 0,00186 0,0058 0,994 0,994 0,99 0,984
9 TK-4r | TK-5t 773 773 0,4 1 1990 32 0,00895 6,8 0,001 0,0068 0,993 0,993 0,988 0,981
10 TK-5t | TK-6t 965,5 965,5 0,4 1 1990 32 0,01118 7,4 0,00125 0,00805 0,992 0,992 0,986 0,978
11 TK-61 | TK-6at 187 187 0,4 1 1990 32 0,00216 51 0,00005 0,0081 0,992 0,992 0,985 0,977
12 TK-6ar | TK-7t 435 435 0,4 1 1990 32 0,00504 5,8 0,00027 0,00837 0,992 0,992 0,985 0,977
13 TK-7t | TK-8t 716 716 0,4 1 1990 32 0,00829 6,6 0,00092 0,00929 0,991 0,991 0,983 0,974
14 TK-8r | TK-9r 837 837 0,4 1 1990 32 0,00969 7 0,00108 0,01037 0,99 0,99 0,981 0,971
15 TK-9r | TK-10t 758,4 758,4 0,4 1 1990 32 0,00878 6,8 0,00098 0,01135 0,989 0,989 0,98 0,969
16 TK-10T | TK-11t | 1065,9 1065,9 0,4 1 1990 32 0,01234 7,7 0,00208 0,01343 0,987 0,987 0,976 0,963
17 TK-11T [ID 25602| 160,4 200,4 0,3 1 1998 24 0,00186 45 0 0,01343 0,987 0,987 0,976 0,963
18 ID 25602 | 1D 25604 25 200,4 0,35 1 1998 24 0,00029 4.8 0 0,01343 0,987 0,987 0,976 0,963
19 ID 25604 | TK-12t 15 200,4 0,35 2 1998 24 0,00017 8,8 0,00005 0,01348 0,987 0,987 0,976 0,963
20 TK-127 |ID 22006 187 261,2 0,35 2 1998 24 0,00216 9 0,00065 0,01413 0,986 0,986 0,975 0,962
21 ID 22006 | ID 22007 23,2 261,2 0,35 1 1998 24 0,00027 4.9 0 0,01413 0,986 0,986 0,975 0,962
22 ID 22007 | ID 22008 43 261,2 0,35 2 1998 24 0,0005 9 0,00015 0,01428 0,986 0,986 0,975 0,962
23 ID 22008 | TK-14t 8 261,2 0,35 1 1998 24 0,00009 4.9 0 0,01428 0,986 0,986 0,975 0,962
24 TK-141 | TK-15T 64,4 64,4 0,35 1 1998 24 0,00075 4.4 0 0,01428 0,986 0,986 0,975 0,962
25 TK-151 | TK-16T 67 67 0,35 1 1998 24 0,00078 4.4 0 0,01428 0,986 0,986 0,975 0,962
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26 TK-16T |TK-16T1-2 10 10 0,25 1 1998 24 0,00012 3,9 0 0,01428 0,986 0,986 0,975 0,962
27 TK-161-a| TK-17T 159 159 0,25 1 1998 24 0,00184 4,1 0 0,01428 0,986 0,986 0,975 0,962
28 TK-171 | TK-18T 295,3 295,3 0,25 1 1998 24 0,00342 4,4 0 0,01428 0,986 0,986 0,975 0,962
29 TK-18t |ID 20347 0,3 286,3 0,2 1 1998 24 0 4 0 0,01428 0,986 0,986 0,975 0,962
30 ID 20347 |TK-18t1-1 286 286,3 0,2 1 1998 24 0,00331 4 0 0,01428 0,986 0,986 0,975 0,962
31 TK-181-1|TK-181-2 920 920 0,2 1 1998 24 0,01065 4,9 0,00005 0,01433 0,986 0,986 0,975 0,962
32 TK-181-2| TK-181-3 10 10 0,2 1 1998 24 0,00012 3,7 0 0,01433 0,986 0,986 0,975 0,962
33 TK-181-3| TK-18T1-4 215 215 0,15 1 1998 24 0,00249 3,7 0 0,01433 0,986 0,986 0,975 0,962
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11.2.4 MaructpajbHbIii Temionposoa Apxanreabcekoii TIOL (pacueTHslii myTh Ned)

Ha pucynke 1.9 npeacrasien pacueTHsiit myTh Ne4 ot TOL 1o moTpedburens yiu.70 net

Oxkta0ps, 8.

Pucynok 11.8 IIyTh nuist pacyéTra BepoOSITHOCTH 0€30TKAa3HOM padoThl TEIIOBBIX
cereil oT Apxanreabckoii TOLL 1o morpeduTens yia.70mer Oxkrsdps, 8

Ha pucynke 11.9 u B Tabnuie HUXKE TNPEACTABICHO HW3MEHEHHE PaCYETHBIX
noKasareseil BeposTHOCTH 06€30TKa3HOW paboThl MarucTpaibHOU TETUIOBOM ceTh OT BhIBOA

MKII-1 no yn.70 net Oktsi0ps1, 8§ HA KaXKIbIi EPUOJ ACHCTBUS CXEMbI TEIIJIOCHAOKEHHUS.
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Tabnuua 11.7 M3MeHeHHe pac4éTHbIX MOKAa3aTe el BEPOSITHOCTH 0€30TKA3HOM padoThl MATHCTPAJBLHOMN TEIVIOBOM CeTH

oTApxanrejbckoil TIILl 1o norpeduTens yia.701er Oxkraodps, 8
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BriBog
1 MKID | MKTI-L 10 10 06 2 1984 38 0,00014 9,3 0,00004 | 0,00004 1 1 1 1
2 MKII-1 |TTHC-SO4| 3168 3168 06 1 1984 38 004538 | 209 | 004202 | 0,04207 | 0,959 0,936 0,899 0,822
3 |MHC-SO4|3YTI-161]| 03 03 05 1 1984 38 0 5 0 0,04207 | 0,959 0,936 0,899 0,822
4 3VTI-16x| 100 136 136 05 1 1984 38 0,00195 55 0,00005 | 0,04211 | 0,959 0,936 0,899 0,821
5 100 2VT2-1 283 283 04 1 1984 38 0,00405 53 0,0001 | 004221 | 0,959 0,936 0,899 0,821
6 2VT2-1 | 2yT22 | 360 360 04 1 1984 38 0,00516 56 0,00012 | 004233 | 0,959 0,935 0,899 0,821
7 2VT2-2 | 2yT2-3 230 230 04 1 1984 38 0,00329 5,2 0,00008 | 0,04241 | 0,958 0,935 0,898 0,82
8 2VT2-3 2yTi'4’4' 152 152 0.4 1 1984 38 | 000218 5 0,00001 | 0,04242 | 0958 | 0935 | 0,898 0,82
9 2YT21-4/4- 2VT2-4 58 58 04 1 1984 38 0,00083 47 0 004242 | 0958 0,935 0,898 0,82
10 2VT2-4 | 2YT2-5 130 130 04 1 1984 38 0,00186 49 0,00001 | 0,04243 | 0,958 0,935 0,898 0,82
11 2VT2-5 | 2YT2-6 140 140 04 1 1984 38 0,00201 49 0,00001 | 0,04244 | 0,958 0,935 0,898 0,82
12 2VT2-6 | 2VT2-8 120 120 04 1 1984 38 0,00172 49 0,00001 | 0,04245 | 0,958 0,935 0,898 0,82
13 2VT2-8 | 2YT2-9 25 25 04 1 1984 38 0,00036 46 0 0,04245 | 0958 0,935 0,898 0,82
yn.70 net
14 2VT2-9 | OkrsGps, | 2553,1 | 25531 03 1 1984 38 0,03657 9.5 0,01095 | 00534 | 0,948 0,919 0,874 0,779
8
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Kak BugHO M3 mpencTaBiICHHBIX BBIIIE MATEPHUATIOB, IPOTHO3ZUPYEMas HAJAECKHOCTh
TeIJIOCHAOKEHUST TIOTpeOUTEeeH CTAaHOBUTCA HWIXKE HOPMAaTHBHOTO 3HaueHws. [Jis
VIIy4IICHUSI TOKa3aTelsl BEPOSITHOCTH O€30TKa3HOM paboThl Mpejjiaraercsi BBIBECTH U3
skcrutyaTanuu 3-i BeiBog ATOLI, TenmnocHabxenne morpedureneid 06eceynTh OT HOBOM

KOTeJIbHOH. J[aHHOE MepoIpusTHe pacCMOTPEHO B [ 'maBse 7.

11.1 IlpumeHeHHMe HA HCTOYHHUKAX TENJOBOH JHEPrUM PANHOHAIbHBIX
TEIJIOBBIX CXeM ¢ 1y0JMPOBAHHBIMH CBSI3SIMH U HOBBIX TE€XHOJIOTHi, 00ecneunBaoNX
HOPMATHBHYIO FTOTOBHOCTH JHEPreTHYECKOr0 000py/10BaAHUS

[IpuMeHeHne panMOHANBHBIX TEIUIOBBIX CXEM, C JIyOJHMpPOBaHHBIMHU CBS3SIMH,
00ecreynBarouX TOTOBHOCTh JIHEPreTHYECKOro O0OPYIOBaHHS HCTOYHUKOB TEIUIOTHI,
BBIMIOJTHACTCSL HA OJTalme WX TMPOCeKTHpoBaHWA. [Ipum 3TOM TOIUIMBO-, 3JEKTPO- H
BOJIOCHA0’KEHHE UCTOYHUKOB TETUIOTHI, 00ECIIEUMBAIONINX TEIUIOCHAOXKEHNE TToTpeduTenei
NEepBOM KAaTErOpHH, NPEIyCMATPUBAETCS IO JBYM HE3aBUCHMBIM BBOJAaM OT pa3HBIX
HCTOYHUKOB, a TaK)Ke UCIOJIb30BAHME 3aM1acOB PE3EPBHOTO TOIUIMBA. VICTOUHUKH TEIUIOTHI,
oOecrieynBaronMe TeIIOCHAOXKeHUEe TMoTpeduTenet BTOPOW U TpeThed KaTErOpHH,
00eCTIeunBalOTCs SIEKTPO- U BOJOCHAOKEHUEM TI0 TBYM HE3aBUCHUMBIM BBOJIAM OT Pa3HBIX
HUCTOYHUKOB M 3almacamM pe3epBHOro TommBa. Kpome TOro, aisi TeIIOCHAOXKEHUS
norpeduTenell MepBoil KaTeropuu YCTaHABIMBAIOTCS MECTHBIE pe3epBHbIE (aBapHUilHbIEC)
UCTOYHMKH TEIJIOTHl (CTallMOHapHble WIM nepeaBuxkHbie). [Ipm sToM jmomyckaercs
pe3epBupoBaHue, odecrneunBaroiiee B apapuitHeix cutyanusax 100%-Hyro mogady TEraoThI
OT JApyrux TemnoBbIX cereil. [lpu pe3epBHpOBaHMU TEMIOCHAOKEHUS MPOMBIIIICHHBIX
OpeaNpUsATUi, KaK MPaBUIIO, HCIIOJIB3YIOTCS MECTHBIE pe3epBHbIC (aBapUilHbIE) HCTOUHUKU

TCIIJIOTHI.

11.1.1 ¥YcTraHoBKa pe3epBHOr0 000pPy10BAHUSA

B kauecTBe MmeponpusTHiil MO0 pe3epBUPOBAHUIO B HACTOSIIIIEH CXeMe TEIJIOCHAOKEHHS
MpeAJiaraeTca MEPOINPHUATHE MO0 MPOCKTUPOBAHUIO U  CTPOUTEILCTBY 4  BBIBOJA

Apxanrenbckoit TOL — yuacTKOB MarucTpaibHOM TEMI0BOM ceTu oT uctounuka jgo [THC-2.

[Ipotsxkennocts TpybompoBoaa coctaBut 4 800 M (B JOBYXTpYyOHOM HMCUYUCIICHHH) ,
ycioBHbIM mpoxon — 1000 mm. Peanusamuss meponpusaTuil 00eCHedHT JIOCTHXKEHHE
CJIEIYIOIIUX MOJIOKHUTEIBHBIX (D (PEeKTOB:

— YBEJIMYEHHE MPOIYCKHON CIOCOOHOCTH TEIUIOBOM ceTn OoT ApxHarenbckoi TOL;
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— TOBBIIICHUE THAPABINYECKON YCTOMYUBOCTU PaOOTHI BOJSHBIX TEIUIOBBIX CETEH;

— oOecrnieyeHne BO3MOXKHOCTH MPOBEAECHUS PEMOHTHBIX PadOT C 3aMEHON Y4acTKOB
TpyOonpoBo1oB Ha 1 u 2 BeiBogax Apxanrenbckoil TOLI;

— MOJKJIIOYEHHE IEPCIEeKTUBHBIX IOTpEOUTENeH, pacloNoKEHHbIX B OKpyrax

Maiickas ['opka u BapaBuno-®akropusi.

JlanHO€E MepoIpusATHE NpeacTaBieHo B [nase 8.

11.1.2 OpraHu3anus COBMECTHOI padoThl HECKOJBKUX UCTOYHUKOB TEIJIOBOIi
JHEPIrvM HA eMHYI0 TEIJIOBYIO CeTh

[To pe3ynbraTaM NMPOBEACHHON OIIEHKW HAJWYUs WJIM OTCYTCTBUS PE€3€pPBUPOBAHUS
MEKTy HICTOYHHKAMHU (BO3MOXKHOCTH IMOCTaBKH TEIUIOBOM SHEPTUHU OT Pa3HBIX UCTOYHHKOB)
YCTAHOBJIEHO, YTO BBUJY OTHAJICHHOTO PACIOJOXEHUS HCTOYHUKOB OTHOCUTEIBHO APYT
JpyTa, a TaKkKe BBUJY Pa3TMYHBIX COOCTBEHHMKOB HCTOYHUKOB U TEIJIOBBIX CETEH OT HUX,
opraHu3aius COBMECTHOM pabOThl HECKOJBKHX HMCTOYHMKOB Ha E€IUHYI0 CETh HE
npeaycMorpeHa. Ha mepcriekTuBy, COTJIaCHO PACCMOTPEHHBIM CLEHApHUsIM, M0 PAIY
HUCTOYHHKOB TpeAycMaTpUBaeTCs OObeAMHEHUE 30H JCHCTBHUSI HCTOYHHUKOB  CO
CTPOUTEIILCTBOM HOBOT'O (B3aMEH CYIIECTBYIOIIUX KOTCIBHBIX) H O0BEAMHEHHEM TEILIOBBIX
CceTel OT HHX.

CoBmecTHasi pa0oTa CYIIECTBYIOIIUX HMCTOYHHUKOB TEIUIOBOM SHEPIUU B EIUHYIO

TEIUIOBYIO CETh HE TpeOyeTcs.

11.1.3 Pe3epBupoBaHHe TeIJIOBBIX ceTell CMeKHbIX PailOHOB

CTpyKTypHOE pE3epBUPOBAHME PA3BETBICHHBIX TYNHKOBBIX TEIUIOBBIX CeETel
OCYLIECTBIISIETCS JIEJIEHUEM IIOCIIEIOBATEIBHO COEAMHEHHBIX YYacTKOB TEILJIONPOBOJIOB
CEKLMOHUPYIOIMMU 3a/IBUKKaMH. K MOJTHOMY OTKa3y TyNMUKOBOW TEIJIOBOW CETH MPUBOJSAT
JUIIb OTKa3bl TOJOBHOIO Yy4YacTKa M TOJOBHOM 3aABMXKKHM TersioceTd. OTKa3bl APYrux
AJIEMEHTOB OCHOBHOI'O CTBOJIA U T'OJOBHBIX 3JIEMEHTOB OCHOBHBIX OTBETBJICHHMH TEIJIOCETU
NPUBOJAT K CYIIECTBEHHBIM HApYIIEHUSM €€ paboThl, HO TMPU 3TOM OCTajbHAas YacTh
notrpeOuTeneil MmojsydyaeT TEImIo B HEOOXOAUMBIX KonmdecTBax. OTKa3pl Ha ydacTKax
HEOOJBIIMX OTBETBICHUW TPUBOJAT TOJBKO K HE3HAUYUTENbHBIM  HapyLIEHUSM
TEIUIOCHAOKEHHSA, W OTpakaeTcss Ha OOECHeueHUH TEIJOM HeOOJBIIOT0 KOJINYEeCTBA
notrpedureneil. Bo3M0oXKHOCTh MOJjauM TEIUIa HE OTKIIFOUEHHBIM MOTPEOUTENSIM B aBapUHHBIX

cuTyanusax oOecreunBaeTCcs HCIIOJIB30BaHUEM CCKOMOHHUPYIOIHNX 3aIBUKCK. 33.)1BI/I)KKI/I
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YCTAaHABJIMBAIOTCA 110 XOJAY TCIUIOHOCHUTCIISI B Ha4daJiC€ YYAdCTKa IIOCJIC OTBCTBJICHUS K
l'IOTpe6I/ITeJHO. Takoe PACIIOJIOKCHUC ITIO3BOJIACT IIOJAaBaTh TCIINIOHOCUTCIIb l'IOTpe6I/ITeJ'IIO 1o

9TOMY OTBCTBJICHUIO ITPU OTKA3C MOCICAYIOMICTO YIaCTKa TCIUIOIIPOBOAA.

11.1.4 YcTpoiicTBO pe3epBHBIX HACOCHBIX CTAHIIH

YcTaHoBKa pe3epBHBIX HACOCHBIX CTAHIUHN He TpeOyeTcs.

11.1.5 Y¥YcraHoBka 6aKOB-aKKYMYJSITOPOB

[ToBbIlIEHNIO HAJEKHOCTH (PYHKIIMOHUPOBAHUS CHCTEM TEIUIOCHAOXKEHHS B
OMpe/IeNICHHON Mepe CIOCOOCTBYET MPUMEHEHHUE TETUIOTHAOPAKYMYIUPYIOIINX YCTaHOBOK,
HAJIMYUE KOTOPBIX IO3BOJSIET ONTUMHU3UPOBATH TEIJIOBBIE M THAPABIUYECKUE PEKUMBI
TEIJIOBBIX CETEH, a TakKe HCIOJIb30BaTh AKKYMYJIUPYIOIINE CBOWCTBA OTAIIMBAEMBIX
3manuii. TerutomHepIMOHHBIE CBoOicTBa 3maHui  yumthiBatorcs MJIC  41-6.2000
«Opranu3anmoHHO-METOIUYECKHUE PEKOMEHJAIMM TI0 TMOJATOTOBKE K IIPOBEACHUIO
OTOMUTENBHOTO TEpUOoJia W TOBBIINICHUIO HAJEKHOCTH CHUCTEM KOMMYHAJIBHOTO
TEIUIOCHA0XKEHUsI B TOPOJAaX M HACENEHHBIX MyHKTaX P®» mpu ompeseneHuy pacuyeTHBIX
pPacxoJloB Ha Topsiuee BOJOCHAOKEHUE MPU MPOSKTUPOBAHUHU CHUCTEM TEIJIOCHAOKEHUS U3
YCIIOBU TEMIIOB OCTHIBAHUS 3[JaHUM TIPU aBAPUSIX.

Pa3menienne 0akoB-aKKyMyJATOPOB Topsiueid BOABI BO3MOXXHO, KaK Ha HMCTOYHUKE
TEIUIOThI, TaK M B pailoHax TterionorpednaeHus. [Ipm >ToM Ha HCTOYHMKE TEIUIOTHI
MpeayCMaTPUBAIOTCS OaKU-aKKyMYJISITOPBI BMECTUMOCTBIO HE MeHee 25 % 00111el pacueTHOM
BMECTUMOCTH CUCTEMbI. BHYTpeHHSIs1 MOBEPXHOCTH 0AKOB 3aIlIMIIAETCS OT KOPPO3UH, a BOJA
B HUX - OT a’3paliu, Ipyu TOM MpeyCMaTPpUBAETCS HEMPEPHIBHOE OOHOBJICHHUE BOJIBI B OaKax.

JIJIST OTKPBITBIX CHCTEM TEIJIOCHA0KCHHS, & TAKXKE MPHU OTACIBHBIX TEIUIOBBIX CETAX
HAa TopsuYee BOJIOCHAOXKEHHE TPEIyCMATPUBAIOTCS OaKH-aKKyMYISATOPbl XWMUYECKU
00paboTaHHOW U JAea’pUPOBAHHON MOAMUTOYHON BOJIBI PAaCUETHON BMECTUMOCTBIO, PABHOM
JECSITUKPATHOW BETMYMHE CPEHEUACOBOTO Pacxo/ia BOAbI HA TOpsiuee BOAOCHAOKECHHE.

Uwucno 6akoB HE3aBUCUMO OT CUCTEMbI TETUIOCHA0KEHUS TPUHUMAETCSI HE MEHee IBYX
o 50 % pabouero ooveMma.

B cucremax uenrtpansHoro teruocHaOxenus (CL[T) ¢ TemnompoBogamu 000
MPOTSHKEHHOCTH OT HMCTOYHMKA TEIUIOTHI JO PAlOHOB TEIUIONOTPEOJIEHUS TOMYyCKaeTCs
MCIIOJIb30BAHKE TEIJIONPOBO/IOB B KAYECTBE aKKYMYJIHPYIOIINX EMKOCTEH.

Taxkum oOpazom, CTPYKTypa CHUCTEM TEIJIOCHAOXKEHHS TOJDKHA COOTBETCTBOBATh MX
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MacIITaOHOCTH U CJIOXKHOCTU. ECIi HaIe)KHOCTh HEOOJIBITUX CUCTEM OOECIIEYMBACTCS MPHU
paauaibHBIX CXeMaX TEIUIOBBIX CETEH, HE UMEIOLIUX PE3EPBUPOBAHUS U y3JI0B yIIPABICHMUS,
TO TEIUIOBBIE CETHU KPYMHBIX CUCTEM TEITIOCHAOKEHUS TIOJDKHBI OBITh pe3€PBUPOBAHHBIMHU, a
B MECTaX COINPSIKEHUS PE3EPBUPYEMOM U HEPE3EPBUPYEMOM YACTEM TEIIIOBBIX CETEU JOTKHBI
MMETh aBTOMaTU3UPOBAHHBIC Y3JIbI YIIPABICHUS. ITO MO3BOJSET MPEOAOIETh IPOTUBOPEUNE
MeXay "HEeHaJeKHOU" CTPYKTYpO#l TEIIOBBIX ceTell U TpeOOBAHUSAMHU K UX HAJIEKHOCTU U
0o0ecreunTh YIpaBlIsieMOCTh CHUCTEMbl B HOPMAaJIbHBIX, aBAPUUHBIX U TOCJI€aBAPUIHBIX
pexuMax, a Takxke rmojady noTpeOuTeNsiM HeOOXOIUMBIX KOJIMUECTB TEIUIOBOM SHEPTUU BO
BpEMs aBAPUHHBIX CUTYaALIUH.

B nepcnekTuBe, ycTaHOBKa aKKyMYJSTOPHBIX OAaKOB Ha HMCTOYHUKAX TopoAa He

TUTAHUPYETCS.
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