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(57) Abstract: The invention relates to electrical installation items, specifically to

high-voltage cable power transmission lines used primarily for underground cable
routes. The technical result achieved by the invention consists in improving the accu-
racy, reliability,and speed of localizing damaged areas of a cable in a conduit housing
of a cable line. The technical result is achieved by using a cable line conduit com-
prising a tubular housing made of a polymer material, which has a through-channel
for receiving an electrical cable, the housing being segmented such as to comprise a
combination of no less than two interconnected longitudinal housing and electrical-
ly conductive segments, which alternate along an annular contour and run the entire
length of the housing, together forming a closed rigid contour of the housing wall,
which allows current to flow through the electrically conductive segment in the di-
rection from the inner surface of the housing to its outer surface.

(57) Pedepar: M3006peTeHre OTHOCHTCS K 3JICKTPOMOHTKHBIM H3IC MM, B YACTHO-
CTH, K BEICOKOBOJIETHBIM Ka6eJ'H:HI:IM JIMHUAM OEPCOIAIA IJICKTPOSHEPTUH, TPECUMY =

dur. 2

IMECTBCHHO, HCTOJIB3YEMBIM IS MOJ3EMHBIX KaOeTbHEIX Tpacc. TeXHHUeCKHu pe-

3yJIbTAT, JOCTHTACMBIH H300PETCHHEM, 3aK/IFOYMACTCS B MOBBINICHHH TOYHOCTH, HA-
JIEKHOCTH W CKOPOCTH JIOKATH3ALHWH MECT MOBPEKACHHA Kabels B Kopmyce Kadee-
mpoBoaa KabeapHOW muHWH. TeXHHYCCKHHA Pe3yaIbTaT JOCTHTACTCS HCIIOIBE30BAHU-
€M KabeIenpoBoaa KaGeIbHON THHHH, BKIFOYAIOINETO TPYOUIAThIA KOPITYC U3 IOJH-
MCPHOTO MaTCpHasa, CHAOXKCHHBIA CKBO3HBIM KAHAIOM AT TPOKJIAAKH 3JICKTPHYIC-
CKOTO Ka6em1, M BEITIOTHCHHEIH CCTMCHTUPOBAHHBIM, BK/IFOYAKOIIUM KOM6I/IHI/[p0Ba-
HHME HC MEHEE ABYX YCPEOYIOIMUXCS IO KOJBUEBOMY KOHTYPY, COMPDKEHHBIX MEXK-
Iy co6O0#i, MPOIOILHEIX KOPILY CHBIX H 3JIEKTPOIPOBOISIIUX CETMEHTOB, PACIIIOKEH-
HBIX IO BCEH AJIMHE KOPIyCa, COBMECTHO OOPA3YIOIMUX 3aMKHYTHI KECTKHIl KOH-
TYP CTEHKH KOPITyca, ¢ 00ece eHHEM IPOTEKAHHU TOKA YePe3 HICKTPOIPOBO AU
CETMCHT B HANPABJICHHUU OT BHYTPECHHEH MOBCPXHOCTH KOPIYCa K €r0 BHELIHEH II0-

BEPXHOCTH.
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WO 2021/107821 A1 | [ 000 V000 DA

SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(84) YkazanHbIe TOCyIAPCTBA (eciu He YKA3aHO uHaye, ONs
Kadicoozo euoa pecuonansuoti oxpanel): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), espasmiickuii (AM, AZ, BY, KG, KZ, RU,
TJ, TM), eBpomneiickuii marent (AL, AT, BE, BG, CH, CY,
CZ,DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT,
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Ony6mkoBana:

—  C OmMUEHOM 0 MeHCOYHAPOOHOM noucke (cmamwvs 21.3)

— 00 ucmeveHus cpoxa OnNL  USMEHEHUL  (HOopMYiibl
usobpemeHus U ¢ NOGMOpHOU nybnuKayuel ¢ cayuae
nonyuenus usmenenuil (npasuno 48.2(h))

— 6 uepHo-besioM eapuanme; Me*COVHAPOOHAS 3a6KA 6
HOOGHHOM @UOe COOepIICUm Yeem Ul OMMmeHKU cepozo i
Odocmynua ona 3azpysxu us PATENTSCOPE.



10

15

20

25

30

WO 2021/107821 PCT/RU2020/050345

KABEJIEITPOBO/J] KABEJIbHOM JTUHUN

Onucanue nzodOpeTeHus

Hasnauenue u 0o0nacTb NPUMEHEHHS

H306peTeHI/Ie OTHOCHUTCHA K OSJCKTPOMOHTAXKHBIM H3ACIUAM, B 4YaCTHOCTH, K
BBICOKOBOJIBTHBIM Ka6eﬂbeIM JIUHUAM Nepeaavn 3JCKTPOSHEPTUHU, TPEUMYIICCTBCHHO,
HUCIIOJBb3Y €MbIM IJIA MOA3EMHBIX Ka6eﬂbeIX TpacC, U B LIEJIOM OTHOCHUTCA K O6J'Iel'“'IeHI/II'0
oOHapy:keHUst MecT pobost oboouek Kabesi, MPOJIOKEHHOTO B TpyOe kaOeNbHOU TUHUY.

IlpenmecTBYIOMKNA YPOBEHb TEXHUKH

W3BecTHBI KOHCTPYKIIMU Ka0eJIempoBOAOB KaOENbHBIX JUHUHN, KOTOPBIE BKJIOYAIOT
TpyO®I, oOecneunBaroue pa3Memenne kabens no kabeapHOl Tpacce.

B uacTHOCTH, B Hacrosimee BpeMsl LIMPOKO NMPHUMEHSIOTCS KaOelbHbIE JUHUH,
KOTOpble B KadecTBe CpPEJACTBAa [JIs pasMelleHus kabens comepkaT kabenempoBof,
UMEIOIHH TpyO4aThIil KOPIYC, BO BHYTPEHHEM IIPOCTPAHCTBE KOTOPOTO YVJIOKEH Kabelb.
TpyOuaTslit kopnyc kadenenpoBoaa MOXKET ObITh BBIMOJIHEH B BUAE €AUHON TpyOBl UIIH B
BHJI€ HECKOJBKHUX TPYD, COCTBIKOBAHHBIX APYT C APYTOM.

Tak, wu3BecTHa KkabOenpHas JWHUA, omnHcaHHas B kypHajne «HoBocTu

>
Onexktporexaukn» Ne4(82), 2013 (ctp.78-83). KabemempoBoxm paccMmaTpuBaeMon
KaOeNbHOW JMHUU TpeacTaBisieT coOoi TpyOdUaThli KOPIYyC, COAEpIKAIIMA CTEHKY H3
MOJUATUIICHA, MpeNHa3HAYeHHbIH U MPOKJAaAKU IO €ero JJuHe, BO BHYTPEHHEM
MPOCTPAaHCTBE, cuiioBoro kabens (6-500 kB), cHaOeHHOTO BHEIIHEH MOJUMEPHON
000JI04KOI1.

HUcnonp3oBanne mnonumMmepHoro Tpyduaroro kabesjenpoBona, 00JagaroInero
AOCTATOYHOW MEXaHHUYECKON MPOYHOCTHIO M YCTOWUHMBOCTBIO K BO3NEHCTBUIO (PAKTOPOB
BHEIIHEH cpenpl, oOecrneduBaeT 3aluTy Kabedas OT MEXaHMYECKUX IOBPEKIEHUH U
BHEIIHUX BO3AEHCTBHUH, YTO CIOCOOCTBYET MOBBIMIEHHUIO HAJEKHOCTH padOThl JAHHOU
kKaOeJNbHOM JIMHUY, a TaKXKe 00y CIaBINBaET BO3MOXKHOCTD €€ MPUMEHEHHS IIPH MPOKIAAKe
KaK Ha3€MHBIX, TaK U TOJ3EMHBIX KaOeJIbHBIX Tpacc.

Opnako paccMarpuBaemasi KOHCTPYKIUs KabenemnpoBona KaOenbHOW JUHUU He
obecrieynBaeT BO3MOXKHOCTh OCYLIECTBJICHHS IOMCKAa MeECTa IOBPEKICHHsS BHEIIHEH
000JI0UKH CHJIOBOT'O Kalessi U3BECTHBIMH U3 YPOBHS TEXHUKH CIIOCOOaMH, OCHOBAHHBIMU
Ha TIOMCKE U JIOKAJU3alNN Ha Tpacce KabenbHOH JIMHUHM C MTOMOIIBIO MPUMEHSEMBIX IS
JaHHOW menu mnpuOOpoOB, MECTa, TN€ HCIHBITATEIbHbIH TOK C MPOBOIAIIETO 3KpaHa

CUJIOBOTO Kabes yepe3 MOBPEKASHHYI0 BHEUTHIOI 000JOYKY BBIXOAWT B IPYHT.
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Bpixony TOka B TpPyHT NOpPENATCTBYEeT CTEHKAa KOpIyca, H3rOTOBJEHHAas U3
NONMATHIICHA,  ABJISIOMErocs  AMSJIEKTPUKOM, He  oOjajaromas  CBOWCTBAMHU
3JIEKTPONPOBOJHOCTH B HAINpaBleHUU OT €€ BHYTPEHHEH IOBEPXHOCTH K BHELIHEN
MOBEPXHOCTH.

W3 npenmectByromero ypoBHsi TeXHUKU u3BecTHO pemeHue [RU 186701], B
COOTBETCTBHU C KOTOPBIM PAaCKPBITO pelleHne KadenenmpoBona KaOenpbHOH JWHUH,
UMEIOIIETo TPyOUaThlii KOPITYC, CTEHKA KOTOPOTO BBIMOJHEHA U3 TOJMMEPHOr0 MaTeprala
U BBINOJIHEHA C OOECMEeUEeHHEeM €€ 3JICKTPONPOBOIAIIUX CBOWCTB, O0YCIaBIMBAIOIINX
BO3MOKHOCTb MPOTEKaHUS TOKa Yepe3 CTEHKY B HalpaBl€HUU OT €€ BHYTpPEeHHel
MOBEPXHOCTH K BHEUIHEW MOBEPXHOCTH, NMPH 3TOM OTHOLICHUE AUAMETPa BHYTPEHHEHN
NMOBEPXHOCTH CTEHKH KOpIlyca K AUaMeTpPy BHeUIHeH OoOOJOoukH Kabens cocTaBisieT
BeIMYMHY He MeHee 1,5, Yka3zaHHOe COOTHOIIEHHE BBHIOPAHO C LIENBI OLIyTUMOTO
CHIJKEHHsI HarpeBa IpyHTa, OKPYIKAKOIIETO KaOeNbHYI JHUHHUIO, a 3JIEKTPOIPOBOIAIINE
CBOWCTBA MOJIMMEPHON CTEHKU TPyOUaTOro KOpIyca OpraHu30BaHbl B HAIIPABICHUH OT €€
BHYTPEHHEH MOBEPXHOCTU K BHEILIHEHW MOBEPXHOCTU Ha BCKO €€ TOJIIMHY, TO €CThb B
nonepeyHoM (paguasbHOM) HAIPABJIEHHH W MOTYT OBITH TOYEYHO PaCIpeneseHbl IO
KOpIycy, B TOM 4YHCIe, C T[PYNINHPOBAaHUEM D3JIEKTPONPOBOAAIIMX YYacCTKOB IO
KOJBLIEBOMY KOHTYPy C pacrmpelnelieHHeM TakKuxX Y4YacTKOB II0 JUIMHE TPYyOBL
kabenenpoBona. [1o COBOKYNMHOCTH CYIIECTBEHHBIX NMPU3HAKOB, JAHHOE PEIICHHE MOXKET
OBITH IPHUHSTO 32 MPOTOTHII.

JlaHHOEe pelIeHHWe JIMIIb YaCTHYHO peIlaeT 3amady oOOHapyKeHus MecTa
NOBpeXAeHUsT Kabens, Tak Kak 1js obOecrieueHuss TpeOOBaHMH K MEXaHUYECKHUM U
NPOYHOCTHBIM  CBOHcTBaM  KaOenenpoBoma (HOPMUPOBAHHE  BJIEKTPOMPOBOMSIINX
y4aCTKOB 10 KOHTYPY TPyOUaTOro KOpIyca HMeeT CBOM OTPAHUYEHHs], CHIIKAsi TEM CaMbIM
TOYHOCTb JIOKQJIM3aIMH MECTa MOBPEXKICHUS KaOelbHOW 00OJOYKH. DTO MPHUBOAHUT K
HEONpaBIaHHBIM BPEMEHHBIM H TPyAO3aTpPaTaM, Kak Ha pakTUIeCKOoe OOHAPYIKEHHS MECT
npobosi kalens, TaK M HA YCTpPaHEHHE BBLIBICHHBIX HEHUCIPABHOCTEH W PEHOBAIUIO
yKa3aHHbIX y4acCTKOB.

Cvy1IHOCTE U300peTeHus

Texanuyeckolr  mpoOyieMoi, pemeHue  KOTOpoH  obecmeduBaercss  MpHU
OCYILIECTBJICHUU H300pETEHUS, SIBJIAETCS BO3MOKHOCTD POBEAEHUS UCTIBITAHUH U TIOMCKA
MeCTa IOBPEXAECHHUsS BHEIIHEeH OOOJOYKM 3JIEKTPUUECKOro Kalbeys, Pa3MEIeHHOrOo B
3alIUTHOM TpyOUaTOM MOJUMEpPHOM KaleJaenpoBojxe, METOAaMH, OCHOBAHHBIMHU Ha

0oOHapyKEHUH MECTa BBIXOJd TOKA B TPYHT.



10

15

20

25

30

WO 2021/107821 PCT/RU2020/050345

TexHMYeCKH PE3yabTaT, JOCTUTAEMBbIH 3asBJICHHBIM H300PETEHUEM, 3aKI0UAETCS
B MOBBIIIEHUH TOYHOCTH, HAJEKHOCTU U CKOPOCTH JIOKAJIU3ALMU MECT MOBPEXKICHUS
kabens B kKopryce kabenenpoBoaa kKaOeabHOMN JTUHUH.

3asABIEHHBIH TEXHUYECKUH pe3yJabTaT JOCTUTAaeTCsd TEM, 4YTO HCHOJb3YIOT
kabenenpoBoy KaOeabHON JIMHHUM, BKIKOYAKIIUNA TPyOUaThIi KOpPIMyC, CTEHKa KOTOPOTO
BBITIOJIHEHA M3 TIOJMMEPHOrO MaTepuajia, M CHaOKEHHBIH CKBO3HBIM KaHAJIOM IS
MPOKJIAAKHU IO €ro JUIMHE 3JIEKTPUIECKOro KaOess, OTIHYAIHIICS OT NPOTOTHIA TEM,
4YT0 TPyOUaTHIH KOPIYC BBIMOJHEH CETMEHTHPOBAHHBIM, BKIFOUAOIINM KOMOMHUPOBAHUE
HE MEHee JIBYX UYepeAYIOIINXCs MO KOJbLEBOMY KOHTYPY, COMPSDKEHHBIX MEXKIy COOOH,
NPOAONBHBIX KOPIYCHBIX M 3JEKTPONPOBOIAIIMX CETMEHTOB, PACIIOXKEHHBIX MO BCEH
IJTMHE KOPITyCa, COBMECTHO O0Pa3yIOMUX 3aMKHYTBIH KECTKHI KOHTYP CTEHKH KOpIyca,
¢ obecrieyeHUEM MPOTEKAHMS TOKA Yepe3 HJIEKTPONPOBOMSIINI CETMEHT B HANpaBJIEHUU
OT BHYTPEHHEHN NMOBEPXHOCTU KOPIyCa K €ro BHELIHEN MOBEPXHOCTH.

B ogHOM M3 BO3MOXKHBIX BAPUAHTOB OCYINECTBIICHUS 3asBJICHHOTO M300peTeHUs
CTEHKAa KOpHycCa BBINOJHEHA MHOTOCJIOHHOW, MPU 3TOM, 3JEKTPONPOBOASIIINE CBONWCTBA
Ka)XJOro CJI0s KOPHYCHOIrO M 3JEKTPONPOBOAAINErO CETMEHTOB IO  TOJIIUHE
COOTBETCTBYIOT HA3HAYEHHUIO KAXXKAOTO CErMEHTA.

B npyroM, BO3MOXHOM BapHaHTE€ OCYILIECTBJIEHHs, O MEHbIIEH Mepe, OAUH
3JIEKTPOINPOBOASLINI CErMEHT BBIINIOJHEH B BH/I€ BCTABKH, C 00€CIeUeHneM BO3MOKHOCTH
KPEIUICHHsI B KOPITy C€ BAOJb MPOAOJIbHBIX OOKOBBIX YHACTKOB CEIMEHTA.

B eme ogHOM, YacTHOM cllydyae OCYLIECTBJICHHS 3asBJIEHHOTO HM300pETEHHs, 1O
MEHbIIEH Mepe, OAMH 3JEKTPONPOBOASAIIMN CErMEHT BBINOJHEH W3 KOMIIAyHAA,
00s1amarInero 31eKTPONPOBOIHOCTHIO.

IIpu sToMm, mo moOOMy H3 BO3MOXKHBIX BApPHAHTOB peaU3allUU 3asBICHHOTO
U300peTeHUs], KOPIYCHbIE U 3JIEKTPONPOBOMASINNE CETMEHTBl MOTYT OBITH BBIIOJHEHBI
Pa3sHOpPa3MEpPHBIMU.

B oaHOM u3 BO3MOXHBIX BAapHAHTOB, BHYTPEHHsAS MOBEPXHOCTb KOpIyca
IOTIOJIHUTENIbHO CHa0)K€Ha TOKPBITHEM, HMMEIOUIUM IOHHXEHHOE COINPOTHBIEHUE
3JIEeKTPUYECKOMY TOKy. Torga kak B JPyroM BO3MOKHOM BapHaHTE OCYILECTBJICHUS
3asBJICHHOTO M300peTeHUs, BHEUIHAS MOBEPXHOCTh KOPIyCa AOMOJHUTENbHO CHabkeHa
MOKPBITUEM, UMEKOIUM IMOHUKEHHOE CONPOTUBIIEHUE 3JIEKTPUIECKOMY TOKY.

B gacTtHOM Ciy4ae, KOPIyCHBIA U 3JE€KTPONPOBOASAIIUN CETMEHTBI BBIOJHEHBI U3
MaTepUaIOB C Pa3JIM4YHbIM 3JEKTPUYECKUM conpoTusieHueM. IIpu >ToM kopmycCHBIN

CErMEHT MOJKET OBbITh BBIIIOJIHEH U3 AUDTCKTPUUICCKUX MATCPUATIOB.
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KpaTtkoe onuncanue yepresken

3asiBieHHOE M300peTeHUE MOSICHSIETCS YePTEeIKAMHU, [e:

Qur. 1 - pemeHue CErMEHTHPOBAHHOrO TpyO4aToro kopmyca kabenempoBoza
kabebHOU JIMHUU COTJIACHO U300peTeHHI0, IIe: a) MonepeyHoe ceueHune; 6) mpoaobHOE
cedeHue

Qur. 2 — HampaBjJeHHE BBIXOJAa TOKa MPU NOBPEKICHUH O00J0UKU Kabes
ka0ebHOM IMHUK C CETMEHTHPOBAHHBIM KOPITyCOM KabenenpoBoa.

CrnenyeT OTMETUTD, YTO MpHUJIaraeMble YEPTEKU UJUTFOCTPUPYIOT TOJNBKO OJIUH U3
Haubojiee MPENNMOYTHTEbHBIX BAapUAHTOB BBIMOJHEHUsS] H300pETEHHS] W HE MOTYT
paccMaTpUBATHCS B KAUECTBE OTPAHUYUCHUS €0 COMEPKAHUA, KOTOPOE BKIIOUAET U IPyTUe
BapUAHTBI OCYIIECTBIEHUS.

QcCyLHIeCcTBUMOCTD U300peTeHust

CornacHo 3asBIE€HHOMY H300PETEHUIO B 3asBJISIEMOM pELICHHH KabelemnpoBox
kaOeNbHOM TUHUM CHAOKEH TpyOUaThIM KOPITyCOM, BBIIIOJHEHHBIM CETMEHTHPOBAHHBIM U
COCTOSIIIINM M3 KOPIYCHBIX | U 3JEKTPONPOBOASIINX 2 CETMEHTOB, CONMPSIKEHHBIX MEXKIY
co00ii B MPONOJPHOM HANPAaBICHUU BIOJb BCEH IIMHBI Kopmyca. IIpu 3TOM cerMeHTsl,
obpasyromue  kopmyc — KabenempoBona, HWMEKT  TONIIHHY, OO0eCHeYHBaIOINyO
dbopmMupoBaHHE EAMHBIX BHEIIHEH W BHYTpPEHHEH NOBEPXHOCTEH KOpIyca, 3aJaHHOU
¢opmbl. CornacHo nmpeacTaBieHHOMY Ha ¢ur.1 u 2 BapUaHTy OCYLIECTBICHHS CETMEHTBI
KOpITycCa BBIMOJHEHBI OJHOCIOWHBIMA. OHAKO, B BO3MOKHBIX BAPHAHTAaX OCYINECTBICHUS
3asBJICHHOTO M300peTeHus: TpyO4aThlii Koprnyc kKaderenpoBoaa MOXKET ObITh BBIIOJIHEH
MHOTOCJIIOHHBIM.  [Ipm  3TOM  3JEKTPONPOBOASINME CBOWCTBA  KaXKIOrOo  CJOS
KOHCTPYKIIHOHHOTO U 3JIEKTPOIMPOBOASIIEr0 CErMEHTOB IO TOJIIMHE COOTBETCTBYIOT
HA3HAYEHUIO KAJKAOTO CErMEHTa.

ITockonbKy ONHOW M3 OCHOBHBIX 3alay, PeHIaeMbIX KaOelIempoBOIOM, SBISIETCS
BO3MOYKHOCTh NPUMEHEHHS KaOeNbHOW JMHUM KaK B HA3€MHBIX, TaK U B IOJ3EMHBIX
KaOeNBbHBIX Tpaccax C HCIOJIb30BAHWEM 3KOHOMHYECKHU BBITOJHBIX M TEXHOJIOTHYHBIX
METOAOB MPOKJIAAKH, B YACTHOCTH, METOAA FOPU30HTAIBHO-HANIPABIEHHOTO OypEeHMUS, €ro
KOPIYyC, TPEATIOUYTUTENBHO, BBIIOJHEH U3 MAaTEPUANIOB, 00ECMEUNBAIOIINX pa3MELIeHNnEe U
COXpaHEHHE TOJIOXKEHUs1 Kabesls B MecTe MPOXOXKICHHS KaOeNbHOH TpacChl, a TakKke
3amuTy Kabens OT MEXaHWYECKHX MOBPEXACHUH M BHELUIHWX BO3AEHCTBHI TpH €ro
skcmtyaranuu. Takum oOpasom, oOpasyromue Kopmyc kadeliempoBoaa KOPMyCHbIE U
3JIEKTPONPOBOISILINE CErMEHTbl COBMECTHO OONamarT JOCTATOYHOH  CTENEeHBIO

JKECTKOCTH, YOPYTOCTH U XUMHUYECKON CTOMKOCTH K BO3JEHCTBUIO arpeCCUBHBIX Cpel U
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HeOaronpusITHBIX yCJIOBUM SKCITy aTalluH, obecreunBarommnx Tpedyembie
SKCIUIyaTallMOHHBIX XapaKTepHCTHKH KalenempoBoma kaOenpHOH auHUU. [lpu 3TOM,
Omarogapsi UCIOJNb30BAHUIO JJISI U3TOTOBJICHHUS] KOPIYCHBIX CErMEHTOB CTEHKH KOpITyca
kabeyenpoBoa MOJUMEPHOI0 MaTepHana, 00Jalarero yCTOMUMBOCTBIO K KOPPO3UH U
MEXaHUYECKUM BO3IEHCTBHUSAM, THOKOCTBIO, JErKOCThIO, JOJTOBEUYHOCTBIO, MOBBILIAETCS
yao0CTBO 3KCIUTyaTALMH M HAIEKHOCTh pabOTHI 3asBIsIEeMO KaOeIbHOH JTUHUH.

DNeKTPONPOBOISAIINE CETMEHThl KOpIyca KaOenempoBOJa BBIMIOJHEHBI C
JOCTATOYHOM CTEMNEHBID MEXAaHWYECKOM MPOYHOCTH U XUMHYECKOH CTOMKOCTBIO,
CONOCTAaBUMON C AHAJOTHYHBIMU XapPAaKTEPUCTUKAMHU KOPIYCHBIX CErMEHTOB, OJIHAKO, B
NPEANOYTUTENIBHOM  BapUaHTE€  OCYLIECTBJEHHMS  MaTepualibl  KOPOYCHBIX U
3JIEKTPONPOBOISLINX CETMEHTOB HMEIOT PA3JINYHOE SJIEKTPHIECKOE COMPOTUBIIEHNUE TOKY .
IIpy >TOM KOpPHYyCHBIE CErMEHTBl MOTyT OBITh BBIIOJHEHbl U3 IUIJIEKTPUUECKUX
MaTepUaJioB, HAPUMeEpP, TEPMOIJIACTUYHBIX MOJIMMEPHBIX MaTepHanoB. Torma, Kak s
3JIEKTPOINPOBOISLINX CErMEHTOB, BBHIOMPAIOT MaTepHalbl, 00JaJaoIue 3JIEKTPUIECKIM
CONPOTHBJIEHUEM IO TOKYy, OOECHneYMBarOIIMMH BO3MOXXHOCTb BBIBOJAa TOKa W3
BHYTPEHHEH MOoJIOCTH KabeenmpoBona HAPY’Ky IMPHU MOBPEKAEHUU BHEUIHEH 000JI0YKH
kabeJst, pacrmoioKeHHOTO B KaOeIbHOH JTHHUU.

CompsiraeMble KOHCTPYKLMOHHBIE M 3JIEKTPONPOBOISAIINE CETMEHTBI, COTJIACHO
3asBJICHHOMY U300PETEHHUI0, MOTYT HMETb Pa3JINYHYIO KOHQUTY PALIUI0 U T€OMETPUIECKHE
pasMepel, B 3aBUCHUMOCTH OT YCJIOBHH 3KCIUTyaTalMH, KOH(QUTypaluu Kopryca
kabenenpoBona u kabejb-kKaHalla, a TaKXKe pa3MENIeHHBIX B KOpIyce KadelempoBonaa
kaOenpHBIX JUHUN (kabens), U COeOUHEHBI MeXay co0oil ¢ oOpa3oBaHMEM E€IUHOIO
TpyOUaTOro KOHTypa Kopmyca, o0Jagarouiero 3aJaHHBIMA MEXaHHUECKUMH TTapaMeTpaMu
kabenenpoBoza. IIpu 3ToM, BHYTPEHHSA MOBEPXHOCTh KAJKJOTO CETMEHTAa HMEET KOHTAKT
C BHYTPEHHEH IOBEPXHOCTBIO U MPOCTPAHCTBOM TpPyOuUAaTOro KOpMyca, a BHEMIHSS
MOBEPXHOCTb C HapYyXHOH cpenoil (rpyHTOM), obecneunBas mnepenady >3JIEeKTPHUYECKOTo
TOKa 4Yepe3 BJIEKTPONPOBOASIINI CErMEHT C BHYTPEHHEH IMOBEPXHOCTH TPyOUaToro
KOpIyca HapyKy, IZlIe TOK pPacHpOCTpPaHseTcs B TPYHT U MOXKET ObITh OOHapy’KeH
U3BECTHBIMU M3 YPOBHS TEXHUKH CIIOCOOAMH.

ITockonbKy BCE CErMEHTBI KOpPIyca, BKJOYAs 3JEKTPONPOBOISAINNE, BHIIOJTHEHBI
NPONOJBHO BBITAHYTBIMU Ha BCIO JUIMHY TPyOHaToro koprmyca KaOenemnpoBoaa, MeECTO
BBIXOJ1a TOKA B TPYHT MOJKET OBITh JIOKAJIM30BAHO C BBICOKOH CTENEHbI0 TOYHOCTHIO. [Ipu
5TOM, KOJUYECTBO 3JIEKTPONPOBOIAIIUX CETMEHTOB U UX THUIOPAa3Mepbl HE OKAa3bIBAIOT

CYIECTBCHHOI'O BJIMAHUA HAa TOYHOCTDH JIOKAJIU3allMH, OHU JIMIIb CHOCO6CTBYI'OT bonee
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4eTKOH uaeHTU(UKAUK (aKkTa yTEYKH TOKA W MO3BOJIAIOT HCKIKOYUTH BO3MOKHOCTH
Cy4aiHOW U30JSIUHU TOKA YTeUKH, HAIPUMED, B CJIy4ae CIOKHBIX TOMOJOTHI KaOeabHbIX
JuHuN U ux tina (ogHodasHele, TpexdaszHbie).

B yacTHOM ciyuae 3asBJEHHOTO H300pPETEHHs, 3JEKTPOMPOBOMASIIUNA CErMEHT
MO’KeT OBITb BBIMOJHEH B BHJAE AJUHHOMEPHOW BCTAaBKH, HAa BCIO IJIHHY KOpIyca, C
3aKperIeHHeM BJOJb CMEXKHBIX MPOAOJbHBIX OOKOBBIX CTOPOH CMEKHBIX KOPIYCHBIX
cerMeHTOB. KpemyieHne MOKeT OCYILECTBJIATHCS, HAPUMEpP, MOCPEICTBOM BBIMOTHEHUS
CMEXKHBIX CErMEHTOB METOAOM CO’KCTPY3HH, KpPEIUIeHHs] CMEXKHBIX MOBEPXHOCTEH
KJIEEBBIM COEAMHEHHEM, C T[OMOLIBK) MEXaHHUYECKOro KpeIUIeHHs, Hampumep,
MOCPENCTBOM KPEIUICHUs IIWI-T1a3, & TAK)KE€ WHBIM, W3BECTHBIM W3 YPOBHS TEXHHUKH
Croco0OM KpEIUIeHHs] CMEKHBIX CEerMEHTOB, HCIOJb3yeMbIX B KOPIYCHBIX YaCTAX
TpyOONpOBOAOB U KabenbHbIX JTHHHH. [IpeMyLIeCTBEHHBIM SBJISETCS BBITOJHEHHE MECT
COTPSIKEHUsI  AJIEKTPONPOBOISLINX CErMEHTOB C KOPINYCHBIMH CErMEHTaMH B
repMeTUYHOM MCIIOTHEHUH.

B kauecTBe MaTepHaNOB [JIs1 BBITOJTHEHHS SJEKTPOMPOBOASIIIUX CEIMEHTOB TPYOBI,
NpPEeaNOYTHTENIbHO HCIOJAb30BAHUE MOJHUMEPHBbIX MAaTePHaIOB, HMEIOIIUX yAeJbHOE
obbemMHOe comporusieHne He Oomee 10000 Om'm. Hampumep, B KadecTBe
SJEKTPONPOBOASINNX  TOJUMEPHBIX  MATEPHANOB  MOTYT  OBITh  HCIOJIb30BAHbI
KOMITO3UTHbIE MOJMMEpPHbIe MaTepuajbl Ha OCHOBE pPa3jUYHBIX MOJUMEPOB (TepMO-,
peakTo-, 3J1acTO- IJIACThl), COAEPI)KAIIMX BJEKTPOMPOBOASIINE HAMOJHUTENU (Caxka,
rpadut, yriepoaHble, METAINIMYECKHE U METaUIM3UPOBAHHbBIE BOJIOKHA, MeTaJIHuYecKas
nyapa 4 mpodee), HJIM MOJHMMEpPHbIe MaTepUalibl, B KOTOPBIX 3JEKTPONPOBOIHOCTHIO
o0jamar0T  caMH  MOJIEKYJibI WM OMpenesieHHbIM  00pa3oM  MOCTPOCHHbIE
HaAMOJIEKYJsipHble  00pa3oBaHUs. JJIEKTPOMPOBOASIIMI CErMEHT MOXET TaKKe

COAECPKaTh npu HeO6XOI[I/IMOCTI/I n NPpEANOUTUTECIIBHO, B COYC€TaHUHU C

>
BBILNCNEPEUNCITCHHBIMHU  TIPOBOAAIIUMU YaCTULAMU WU BOJJOKHAMHU HU3HAYAJIBHO
SICKTPONPOBOAAIINE TTOJIUMEPDI, TAKUE KaK MOJUALCTUIICH, HOJ'II/ITI/IO(l)eH, IMOJINaAaHUJINH
WX TOJUIIUPPOT WU HOHOMEPHBI, COACPKAIHUEC HOHBI MEJTOYHBIX I/I/I/IJ'II/I IIe€JIOYHO-
3€EMCJIBHBIX METAJIJIOB UJIU UX CMECH.

Bbnaronaps pasmemennio kabens 3 (pur.2) B TpyOuaTom xabenenpoBojne, CTeHKA
KOpIIyca KOTOPOT'O BBIMOJIHEHA ¢ 00eCeYeHEM €€ 3JIeKTPOMPOBOASIIUX CBOWCTB, 38 CUET
HaJIn4iusda NPpOAOJBbHBIX SJIEKTPONPOBOAAIMINX CECI'MCHTOB, O6YCJ'IaBJ'II/IBaI'OH.II/IX

BO3MOXHOCTb NPOTEKaHUs TOKa Yepe3 CTEHKY B HANpaBICHUU OT €€ BHYTPECHHEH

MOBEPXHOCTH K BHEIIHEH NMOBEPXHOCTH, B 3asABJIsIEMON KaOeNbHOH JMHUHM OPTraHU30BaH
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nyTh IJI TOKa, OOpasymlierocs BO BHYTPEHHEM MPOCTPAHCTBE KOpIyca IpHU
MOBPEXAEHUN BHEIIHEH 000JI0UKH Kadens, uepe3 CTEHKY KOpIyca 3a ero mpeaesl.

Ha npakTuke BBIXOA TOKa M3 KOpIyca KaOenempoBOAa B OKPYXKAKOUIUH TPYHT
ObIBaeT 3aTPyAHEH B CHJy €ro HH3KOH 3JIEKTPONPOBOAHOCTH, 0OYCIOBICHHON
IJTUTEIbHBIM BO3NEHCTBHEM Ha TPYHT BBICOKOH paboueidi Temmepatypbl kabems. Tax,
TeMIEepaTypa >KUJIbl BBICOKOBOJBTHOI'O KaOeJsl B HOPMAJIbHOM PEKHUME pabOThl JOCTHUTAET
90°C, a remneparypa ero BHemHel o0onouku gocruraer 80°C. Harpes rpyHTa NpUBOAUT
K OTCYTCTBHIO MJIM MHHMMH3AIlMU COIAEP’KAHUS BJIATH, 3AIOJHSIOMIEH 3a30pbl MEXIY
JacTULAMH TPYHTa M o0Jjamarouiell CBOMCTBAMH 3JIEKTPOIPOBOJHOCTH, YTO MPHUBOAHUT K
CHUIKEHHIO 3JIEKTPONPOBOJHOCTU IPYHTA.

Pazmemenne kabenst B 3JIEKTPONPOBOASIIEM IMOJUMEPHOM TPyOUaTOM KOpIyce
CIOCOOCTBYET CHIIKEHHIO TEMIIepaTyphl HAarpeBa OKpPY’KaAOIIero KaOeNbHYI JIHMHUIO
IPYHTa W, COOTBETCTBEHHO, K CHIDKEHUIO HEraTUBHOTO BIHUSHHUS Harpesa Ha
3JIEKTPONPOBOAHOCTb TPYHTA, TeM OojblieMy, deM OOJblIe BEIHMYMHA 3a30pa MEXKAY
kabeneM M TPyOYaTBIM KOPIyCOM, KOTOpas OMpEeAessieTCss OTHOIIEHHEM IHAMETPOB
Kopmyca u kabes.

Takum obpasoMm, B 3asaBisieMON KaOeNbHOW JHMHUW OPraHW3OBaH NMyTh TOKA U3
BHYTPEHHETO MPOCTPAHCTBA KOPIyca, KyJa OH MOMajgaeT ¢ NMOBEPXHOCTH Kadens u3
NMOBPEXAEHHON BHEWHEH OOOJI0UKH, Yepe3 CTeHKY KOpIyca 3a €ero Impeaensl B
OKpPY)XKalIIUi  TIPyHT, TAe TOK MOXeT ObITb 3adukcupoBan mnpudopamuy,
OCYIIECTBJISIFOLIIUMH ITOUCK MECTa MOBPEKACHUS Kabes.

Hdnst oObennHEHUsT OTAEIbHBIX YYAacCTKOB, OOJAAIOIIUX SJEKTPONPOBOASIIINMUI
CBOWCTBAMH B IIONEPEYHOM HAIPABJICHHH, B €IUHYID CHCTEMY C LEJbI0 OOJIerdeHus
BBIXOJla TOKA U3 BHYTPEHHEro MPOCTPAHCTBA KOPIyCa 3a €ro mpenesibl CTeHKa Kopryca
MOXET HMETh MOKPBITHE M3 3JEKTPONMPOBOMSINETO MaTepuaja Ha €€ BHYTPEHHEH,
BHEIIHEH OBEPXHOCTH, a TAK)KE Ha 00EUX €€ MOBEPXHOCTAX (MHOT'OCJIONWHAS CTEHKA).

Kopnyc kabenenpoBona MokeT ObITh BBIIOJIHEH B BHJI€ €IMHON TPYOBI UJIM B BUIE
HECKOJIBKUX TPYO, COCTBIKOBAHHBIX APYT C IPYTOM.

B kadecTBe 37eKTPpUYECKOro Kadems MpeuMyIeCTBEHHO MOXKET ObITh HCTIOJIb30BaH
cunoBoit kabens (mo 500 kB), comepskamuii KUy, U3OMSILUIO KUJIbI, METAJIHYSCKUH
5KpaH U BHEIIHIOK 00OJIOUKY.

Kabenp ycraHOBNEH BHYTpH TpyO4yaTOro KOpmyca MNPEUMYLIECTBEHHO C
obecriedeHuEM HaJUYHsl YHACTKOB KOHTAKTa (MEXaHHUECKOTO H/UITH 3JIEKTPHUIECKOr0) €ro

BHEITHEH 000JI0OYKU ¢ BHYTPEHHEN MOBEPXHOCTHIO KOPIycCa.
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B obmewm cnydae, kabenempoBOA MOKET TaKKe COIEpPIKaTh COEIUHHUTEbHbBIC
MyQTbI, TOPLEBbIE 3arIyLIKH H mpodee (Ha YepTeke HE MOKas3aHbl), 0€3 HM3MEHEHUs
KOHCTPYKIIMM CETMEHTHPOBAHHOTO KOpIyca KalenempoBOoAa COIJIACHO 3asBJIEHHOMY
U300pETEeHHUIO.

YcrpolicTBO paboTaeTt ClIeayrmuM o0pa3omM.

IIpu mopmade MCHIBITATENBHOIO TOKA MO 3KpaHy Kabens TOK W3 TMOBPEKICHHOU
obonouku kabdens 3 (¢pur.2) BEIXOAUT HA €r0 BHELIHIOK MOBEPXHOCTD, ajiee Yepe3 MEeCTO
KOHTaKTa Kabens W TPyOBl TOK IMOManaeT Ha BHYTPEHHIOK TOBEPXHOCTH KOPITYyCHOTO
CermMeHTa 1, OTKyJa OH 4epe3 3JIEeKTPONPOBOASAIIUN CETMEHT 2 BBIXOAUT B OKPY KA NN
TpyOy IpyHT, Te GUKCUPYETCSA TUMIOBBIMH METOJAMHU U MPHOOPaMH.

Cam ¢akT mpoTekaHUs HCHBITATEIBPHOIO TOKA, BBIIABAEMOTO MOIKIIOYEHHOH K
kabeJro0 MCIBITaTEeIbHOW yCTAaHOBKOHM, O3HAYaeT, YTO 000Jjiouka Kabens NelCTBUTEIbHO
I7Ie-TO MOBPEXAE€HA, U TOK I'IE-TO BBIXOAUT B IPYHT. MecTO BBIXOJA HCIBITATEIBHOTO
TOKa U3 Kabens B IPYHT, PUKCHpYyeMOoe MPHUOOpaMH, YKaKET TOUYHOE MECTO MOBPEKICHHUS
Ha Tpacce kabenpHOH nuHUU. [Ipu 3TOM, CerMEHTHPOBAHHBIA KOpMYyC KadelempoBoaa
MO3BOJIAET MHUHUMH3UPOBATb 3aTpPaTbl Ha YCTPAHEHHE HEUCHPABHOCTH, 3a CUET
MUHUMH3aIlMd BPEMEHHBIX M TPYHO- 3aTpaT Ha OMNpeleJeHue TOYHOrO0 MecCTa
MOBPEXAEHUS KaOens Tpacchl KaOenbHON JIMHUHU U BCKPBITHE KOpIyca kabenenpoBoaa s

obecriedeHus N0CTymna K Kadelo ¢ LeTbl0 ero PeMOHTA.
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O®OPMVYIJIA NM30BPETEHHA
1. KabenenpoBon, kaOenbHOW JNWHWUU, BKIIOYAKIHUA TPyO4YaThId KOPMyC,

CTE€HKa KOTOPOTO BBIMOJHEHA M3 MOJHUMEPHOIrO Marepuana, U CHaOXEHHBbIH CKBO3HBIM
KaHAJIOM JUJISl IPOKJIAJKH MO €ro JJIMHE 3JIGKTPUYECKOro Kabess, OTAHYAIIHHACH TeM,
4YT0 TPyOUaTHIH KOPIYC BBIMOJHEH CETMEHTHPOBAHHBIM, BKIFOUAOIINM KOMOMHUPOBAHUE
HE MEHee JIBYX UYepeAYIOIINXCs MO KOJbLEBOMY KOHTYPY, COMPSDKEHHBIX MEXKIy COOOH,
MPOAOJBbHBIX KOPIYCHBIX M B3JEKTPONPOBOJSAIINX CErMEHTOB, PACIJIOXKEHHBIX MO BCel
IJTMHE KOPITyCa, COBMECTHO O0Pa3yIOMUX 3aMKHYTBIH KECTKHI KOHTYP CTEHKH KOpIyca,
¢ obecrieyeHUEM MPOTEKAHMS TOKA Yepe3 HJIEKTPONPOBOMSIINI CETMEHT B HANpaBJIEHUU
OT BHYTPEHHEHW NOBEPXHOCTH KOPITyCa K €r0 BHEIIHEH MOBEPXHOCTH.

2. Kabenenposon mo 1.1 oTIHYAOIIHICS TEM, YTO CTEHKA KOPITy Ca BBIMOJHEHA
MHOTOCJIOHHOW, TMpU  3TOM, DJJEKTPONPOBOAAIIHE  CBONHCTBA  KaXAOro  CJOsS
KOHCTPYKLIMOHHOTO U 3JIEKTPONPOBOJAILLIEIO CErMEHTOB IO TOJNIIMHE COOTBETCTBYIOT
Ha3HAa4YEeHUIO Ka)XJOr0 CEerMeHTa.

3. Kabenenposon mo n. 1 OTIHYAKOIIUIICS TE€M, YTO, 1O MEHbIIEH Mepe, OIUH
3JIEKTPOINPOBOASLINI CErMEHT BBIINIOJHEH B BH/I€ BCTABKH, C 00€CIeUeHneM BO3MOKHOCTH
KPEIUICHHsI B KOPITy C€ BAOJb MPOAOJIbHBIX OOKOBBIX YHACTKOB CEIMEHTA.

4. Kabenenposon no mn.l oTiau4armuiics TeM, YTO CErMEHTHPOBAHHBIN

TpyOUaThIi KOPHYyC BBIMOJHEH CO3KCTPY3UEH KOPIYCHBIX U 3JIEKTPONPOBOASLINX

CETMEHTOB.
5. Kabenenposon mo n. 1 OTIHYAKOIIUIICS TE€M, YTO, 1O MEHbIIEH Mepe, OIUH
3JIEKTPOTPOBOASILIIAN CerMeHT BBIMTOJTHEH u3 KOMITIayH/a, obiamaromero

3JIEKTPONPOBOAHOCTBIO.

6. Kabenenposon no mroboMy U3 .1. 1-5 oTaugarouuics TeM, 9To KOpITy CHbIe
U BJIEKTPONPOBOASLINE CEIMEHTHI BbIIIOJIHEHb! pa3HOPAa3MEPHBIMHU.

7. Kabenenposon no .6 OTIWYAOIIHUICS TEM, YTO BHYTPEHHSA MOBEPXHOCTD
KOpmyca  JOMOJIHUTENbHO  CHa0XeHa  TOKPBITHEM,  HMEIOMINM  I[OHWKEHHOE
COINPOTHUBJIEHHE 3JIEKTPUUECKOMY TOKY.

8. Kabenenposon mo m. 6 OTIMYANOIIHUICSA TE€M, YTO BHELIHSS MOBEPXHOCTH
KOpmyca  JOMOJIHUTENbHO  CHa0XeHa  TOKPBITHEM,  HMEIOMINM  I[OHWKEHHOE
COINPOTHUBJIEHHE 3JIEKTPUUECKOMY TOKY.

9. KabenenpoBon mo m. 6 OTIMYAOMIMICA TE€M, YTO KOHCTPYKIHOHHBIH U
SJIEKTPONPOBOJAIIMI  CErMEHTBl  BBINOJHEHbl M3  MaTepuajoB C  Pa3JUYHbIM

SICKTPUHYCCKUM COIIPOTUBICHHUCM.
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10.  KabenenpoBog mno 1.9 OTAMYAIOIUNACS TeM, YTO KOHCTPYKLHMOHHBIN

CETMCHT BBIIIOJIHEH U3 JUBJICKTPUICCKUX MATCPHUAJIOB.
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“L” JIOKyMEHT, TIO/IBEPraloNyii COMHEHHUIO TIPUTSI3AHUE(S) HA IPUOPUTET, WK
KOTODBIif IPHBO/MTCS C IENBK yCTAHOBICHAS IATH My (IIMKAIMH PYTOTO
CCBUIOYHOTO JJOKYMEHTA, a TAakOKe B IPYTHX NEJDIX (KaK yKa3aHo)

“Q JIOKYMEHT, OTHOCATITMACA K yCTHOMY PACKPBITHIO, HCTIONB30BAHUIO,
SKCIIOHUPOBAHHIO H T.JI.

“p» JIOKyMEHT, OIlyG/IMKOBAHHEL /10 JATEL ME3KAYHAPOAHOM [OAaUH, HO IIOCIE
JIATHI MCIPAIUABAEMOTO IIPHOPHTETA

“T” 6oree O3 HMI TOKYMEHT, OIyO/IMKOBAHHEIH TIOCIIE JJATH MEKTyHAPO/THOM
o Ja9H WA HpI/IOpI/ITeTa, HO HpI/IBe}:[eH:HHﬁ JUIA IOHAMAaHWA l'lpI/]]'HJ;[/]IIa HIA

TCOpHHM, Ha KOTOPHEIX OCHOBBIBACTCS H300PCTCHIE

X JIOKYMEHT, MMEIOTTHI HAUG0JIEE OIM3KOE OTHOIIEHUE K ITPEMETY TIOMCKA;
32IBJICHHOE H300pPETECHIE HE 00IaacT HOBU3HOH MWIN H300PETaTeIbCKUM
YPOBHEM, B CPABHCHHH C JIOKYMCHTOM, B3ATHIM B OTACIBHOCTH

“Y” JIOKYMEHT, MMEIOTTHI HAUG0JIEE OIM3KOE OTHOIIEHUE K ITPEMETY TIOMCKA;
3BJICHHOE H300pPETEHNE HE 00IaAacT H300PETATSIECKIUM YPOBHEM, KOT/IA
JIOKYMCHT B3AT B COUCTAHWE C O/HHM MM HECKOJIBKUMM JOKYMCHTAMHE TOM K&
KaTeroOpyHM, Takas KOMOHHAINMA JJOKyMCHTOB OMCBHIHA LT CLCIHATACTA

“&”  JOKyMEHT, SBJITIOUTHHACS TATCHTOM-aHaIOTOM

Jlata eHCTBUTEILHOTO 3aBSPIICHIS MEXIYHAPOIHOTO OUCKA

26 ampens 2021 (26.04.2021)

llaTa OTIPABKHA HACTOAIICTO OTUCTA O MCKIYHAPOIHOM ITOUCKE

29 ampems 2021 (29.04.2021)
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OenepalbHEI HHCTUTYT MPOMEBIILICHHONH COOCTBEHHOCTH,
Bepexkosckas Hat., 30-1, Mocksa, I'-59,

T'CII-3, Poccus, 125993

Daxkc: (8-495) 531-63-18, (8-499) 243-33-37
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Hlenpuna O.A.
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