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MATEMATHYECKASA MOJEJIb ITIPOLHECCA TECTUPOBAHUSA
KABEJIbHOU JIMHUU C COCPEJOTOYEHHBIM JE®EKTOM
METOJIOM UMITY.JIbCHOM PE®JEKTOMETPUN

Paccmompen cospemennviii mMemoo OuacHOCMUKU KAOENbHbIX JUHUL JleKmponepeoavu -  Memoo
umnynscholl pegnexmomempuu. Ilpoananusupoeana peaxyus usmepsaemMoll AUHUU C COCPeOOnOYeHHbIM
Odeghexmom Ha 30 HOUpyloujee 8o30elcmasue.

Llenv uccnedosanus: ysenuyenue ypoeHs IKCHIYAMAYUOHHOU HAOEHCHOCIU CYWeCmBYIOWUX KabeabHbIX
JUHULL ROCPEOCMBOM UCHONb306ANUS IPDEKMUBHBIX MEMOA08 OUA2HOCMUKU.

Memoouka peanusayuu: eHedpenue peghiekmomempuueckozo 060pyO006aHus, NpeOHA3HAYEHHO20 O
KauecmseHHO20 00CIYHCUBAHUSA U PEMOHMA KAOENbHbIX TUHUI.

Pesynomamor uccnedosanuii: npedcmagiena Mamemamuieckas MoO0enb, HO360IAWASL MOOENIUPOBAMb
npoyeccol 8 peanbHblX KaOeabHbIX JTUHUAX NPU UX OUA2HOCTHUKE MEMOOOM UMNYIbCHOU pedaeKmoMempuu.

Bb1600b1: ucnoawvsosanue umMnyabCHol pegpiekmomempul H0360.14em YEeaudums CPoxK CiyicObl KabenbHbix
JUHUTL  CBEPX HOPMAMUBHBIX CPOKOG U ¢ 0Ooabuell dKoHOMUel 3ampam obecneuums ux mexHu4eckoe
obcaycusanue u pemoHm.

Knrouesvle cnoséa: mMarHOCTHKA, WMITYJbCHas pe(dIeKTOMETpHsS, HAJSKHOCTh, KaOenbHas JMHHSA,

TEXHHUYCCKOC O6CJ'Iy)KI/IBaHI/IC.

B coBpeMeHHBIX yCIOBHAX Pa3BUTH NMPOMBIIUIEHHOCTH BO3pacTaeT posib kabemsHbIX mmHuiA (KJI) B cemix
CBSI3M M CHCTEMax JIEKTpo cHabxeHns notpeduteneii. K coxanenuro, B HacTosIee BpeMs 4acTh BEIOMCTBEH -
HeIX KJI Ha 50-80% MopampHO M (QU3HUECKH W3HOMICHHI [l], 9TO sABIsIETCS OMHON W3 TJIABHBIX NMPUYMH HX
aBapHUHHBIX 0TKa30B. [IpeMpPHUATHAM 3IEKTPHUUSCKUX CeTeH, MMEIONMM pa3BETBICHHBIE U Pa30pOCaHHBIC IO
BCEMY TOPOIy U 3a €ro MmpeaesaMH CeTH CBS3H U K TPOCHAOKEeHHs, He0O X0JUMO MMETh KaK YHHBEpPCaJbHOE
TeXHHYECKOE OCHAIICHHE, TAK U KBAJM(HUIMPOBAHHBIA MEpCOHAN. B TeXHHYECKOM IUTAaHE B CTPYKTypE TAKOTO
OpeIpUATHS JOJDKHO OBITh CIEHNUaTN3UPOBAaHHOE IOJpa3jeiieHHne, Hampumep, jabopatopus, B KOTOPOH
CKOHIICHTPUPOBAHO HEOOXOMMOE JUI1 JUAaTHOCTHKM M HCIBITAHHA 00OpyHOBaHHWE, NMPEAHA3HAYCHHOE I
Ka4eCTBEHHOT0 00ciyxuBaHUA 1 peMoHTa mo6oit KJI mepemaun: xax KJI a3 nextponepenaun HanpsbkeHueM 6-10
kB, Tak U cuMMmeTpuyHOTO WIM KoakcHuambHoro kabemns cesu (KC). M3BectHo, uto 3amac mpounoctu KJI
paccunTHIBaeTCSA Ha CTaUU MPOEKTHPO BaHMSA, 4 IPU UX M3TOTOBICHUH €TO BEIMYMHA MPUHUMAET KOHKPETHOE
3Ha4YeHue. JT0 U OmIpesieisie T ypoBeHb HaAekHOCTH paboTel KJI B ycnoBusaX 3 KCIiTya Tanuu.

VYBenuueHue ypoOBHS OSKCIIyaTallMOHHON HajexHOCTH KJI MOXHO NOCTUTHYTh COBEpIIEHCTBOBAaHHEM
TeXHOJIOTUH MPOU3BOJACTBA, IMPUMEHEHHEM HOBBIX M30JIIIIMOHHBIX MaTepHalioB, KOHCTPYKIUII U 00omodex
kabeneii. Co3maTe aOCOMIOTHO HaEKHOE KaOeNbHOE H3Jeare HEBO3MOKHO. TeM camMbIM, OCHOBHOM 3ajadyei
npu sxcrutyatanuu KJI sBisieTcs coXpaHeHUe ero 3amaca MPOYHOCTH WM 10 AiepXKAHUE YPOBHS Ha €K HOCTH,
3aJ105K€HHOH 32 BOJJOM -H3T0 TOBUTEIEM Ha PAaCCUUTHIBAEMBII CPOK.

B peampHBIX yCIOBHSAX JKCIIyaTallud Ha YpPOBEHb JKCILTyaTauuMoHHOH Hazexx Hoctu KJI Bo3geiictByeT
MHOXECTBO pa3pylIalomuX (akTopoB, UYTO BeAeT K CHHXKEHUIO MX HaJexHOCTH. [l coxpaHeHMs
HOPMAaTHUBHOTO pecypca Ui JJi MOBBIMIEHH dKcIlTyaTanuonHoi HaaesxkHoc i KC u KJI s nextponepenaun
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HanpspkeHHeM 6-10 kB o 1peGyemMoro ypoBHS HCIONB3YIOTCS pa3indHble Meponpustus. K HUIM MOXHO OT-
HECTH : CO3/IaHHe 3aIMTHHIX KaOelIbHBIX COOPYKEHHUH (kabenbHas KaHAMM3alusd ¥ TpaHIIes, TYHHEIH W KaHa b,
KaOeJbHBIC 3CTaKa bl M MIaXTHl U T.J.); HOBHIIICHNE KBaIM(HUKAIIMHA 00CITyKHBAIO IIIETO TIEpCOHAa; IIOBBIIICHUE
TeXHHYECKOW OCHAIIEH HOCTH CIY>K0, 3aHUMAaIOIIN XCs TPO G MIAK THKOH, MOHTa koM H peMoHTOM KIJI.

Hecmotpss Ha 370, BCe NepeYMCICHHBIE MEPONPHUATHA HE MCKIIOYAl0T BO3MOXXHOCTH BO3HHKHOBEHHS
otka3oB KJI m3-3a cTapeHMs M30JISIMM M BO3MOXKHOTO HAJMYMSA B HHUX 3aBOACKHX Je(EKTOB, TaK KakK IMpPH
CEepHHHOM MPOM3BOJCTBE M MAacCOBOM IPHMEHEHHH KaOeJel MOBBIMAEeTCs BEPOATHOCTh MOABICHHS B HX
m30JBmuA Ae(EeKTOB H3-3a Pa3sHOTO poJa OMmMMOOK, BO3HUKAOIIMX B TPONIECCe WX H3rOTOBICHUS,
TPAHCIIOPTHPOBKH, MOHTa)Ka, BO BPEM s 3KCILIyaTaliH. TeM caMbIM, YTOOBI CYIIECT BEHHO CHU3UTh BEPOSTHOCTh
aBapuiiHoro nospexaeHus usowinuu KJI snextponepenaun HanpspkeHueMm 6-10 xB, ucnonezyeTcs cuctema
KOHTPOJIS UX COCTOSHUS.

Ecym anami3upoBaTh cTaTHCTHKY O0TKa30B KJI snexTpomepenadn pa3nmyHBIX HANPSDKEHHN M CTENEHb HX
BIUSHUS Ha BO3HHUKAIONIME yOBITKH, TO HauOoJbIINe yOBITKM BO3HMKAIOT mpu oTkazax KJI anmektpomepemaun
HanpsokeHueM 6-10 kB, Ha koTopele mpuxomutca Oomee 70 % Bcex HapylleHuil 3JeKTpOCHaOXeHUS
noTpeburenei [2].

OnHUM M3 BapHaHTOB pelIeHus 3ToH mpobiembl sBiseTcsa 3ameHa KJI, Boipa OoTaBIIMX CBOW pecypc, HO
3ameHa Bcex KJI B TeueHue IBYyX WM Tpex JieT moTpedyer Oonpmmx GpuHAHCOBHIX 3aTpar. ClenoBaTtebHO,
3aMeHy HeoOX0MMO MPOU3BOMTh MOcTeneHHO B TeueHue 10-15 net. Toraa Bo3HUKaeT BOIPOC O HAJEKHOCTH
cymectByromux Kil, ux pecypce mist ganpHe et paboTsl.

BbIX0 I0M 3 3TOTO MOJIOKEHUS SBIAETCS COBEPIICHCTBOBAHHE METOJOB AHAr HOCTHKHU, KO TOPbIE MO3BOJIIT
wiaccuduposats KJl o ux ocratouHoMy pecypcy M cO3JaTh IJIaH MOCTEHEHHOH 3aMeHBI CTapblX Kabenei,
YTO MOJKET peallbHO yBEIMYUTh CPOK ciy’kObl KJl cBepX HOpMAaTHBHBIX CPOKOB M ¢ OoJbLIeH 3KOHOMHEH
3aTpar 00ECIeUNT UX TeXHHIECKOE 00CITy )KUBAH e U PEMOHT.

OJZHMM M3 TAKHX METO JIOB SIBJIIC TCS PACCMAaTPUBAEMbIH METO/I UMITYJIbCHOH pedieKkToMeTpHy.

HMnynbcHas peduiektoMeTpust — 3T0 00nacTb W3MEPUTEIBHONH TEXHHKH, KOTOpash OCHOBBIBacTCsS Ha
oJIy4eHH: MHQOopManuu o0 M3MepsieMOol JMHUM MO aHamM3y e€ peakun¥ Ha 30Hupyomulee (BO3MYIIarolee)
Bo3xeiicTBue. MIMnynbcHas pedieKToMeTpusl MOXKET OBITh MPUMEHEHA KaK Ul CHIIOBBIX KaOesiel BceX THIIOB,
TaK W JJI1 BOJIOKOHHO-ONITHYECKHX KaOenmed CBM3M. MeTON HMITYyJIbCHOM pedIeKTOMETpHH MO3BOJLIET
OTIPEICIN T 30HY MOBPEXACHUS (B NpeaeiaX MOTPEIIHOCTH W3MEPEHHs) W MPUMEHHTh OT/IC IbHBIE TPAaCCOBEHIC
MeETopl Ha HEOONBIIMX YydYacTKaX TPacChl, YTO IMO3BOJSIET CYIIECTBEHHO COKPATUTh BpEMsS TOYHOTO
OTIpeselicHns MecTa e exTa.

CocTaBUM MaTeMaTHYECKYIO MOJIeTh 0000IEeHHOW KabeIlbHOW JIMHUH C COCPE/I0 TOUSHHBIM e ekToM[3].

PaccMoTpuM By XIPOBOJHYIO JIMHHIO C paclpenejieHHbIMH mapametpamu R, L, G, C mmuo# |,
pa3oMKkHYTOH Ha koHue. Ha paccrosHum |, oT Havaja JMHUM CYLIECTBYET HEKOTODPbIA aedexT, MMeromuii
COCPEIOTOYCHHBIN XapaKTep, KO TOPbI OMUCHIBACTCS YETHIPEXIMOIIOCHUKOM C M3BECTHBIMH A -TlapameTpamu. B
HEKOTOPBI MOMEHT BPEMEHU, IPUHUMAEMBbI HAMU 33 HYJIEBOW OTCUET, HA BXO ¢ JIMHUU HAYUHAET JeiiC TBOBAThH
uctounuk JJIC, onuceiBaembiii pyukiuenn P(t), ero BHyTpeHHEE COMPOTUBIICHUE PABHO BOJHOBOMY (puc.l)

R |00 | L[k

—— . .
P(s) G [U|-{iA | |Ud G
C : C

| & '; Ly

Puc. 1. Uccnenyemas qBy XIpOBOHAS JITHUS

HeoOxomMo ompenenuTs 3aKOH, IO KOTOPOMY B JAaHHON IMHHH OyAyT paclpOCTPaHATbCA BOJIHBI
HaTpsDKEHUS ¥ TOKa, IPU YCIOBHH OTCY TCTBHS TAKOBBIX BOJH J0 Havasa nelcTBua nctounuka DJ[C. Pemenue
3aJ]a4¥ MOJIEIMPOBAaHHUS INpoOIEecca PacHpoCTpaHEHUs HUMIyJbcHOro curhHama no KJI ¢ cocpemotoueHHON
HEOJHOPOJHOCTBIO Pa300bEM Ha IIBE I10 133 IaTH:

1. Onpepenenue BosH HanpspkeHust Up(X,f) m Toka iy (XI), pacmpocTpaHsomuMXCs Ha y4acTKe JIMHUH
0<x<|, Bemencteue neiicTeust nctounnka DJIC, UX OTpaxeHUs NPU HAOETaHMM Ha UYETHIPEXIONMOCHUK M

OTPaKEHHs NPENOMIIEHHOM Ye ThIPE X0 IIOCHUKOM BOJIHBI OT PA30MKHYTOI'0 KOHIIA JIMH M.
2. Omnpenenenude BoJH HampsokeHHs Ux(X,t) u Toka ip(X,t),pacmpocTpaHsiomuxcss Ha Y4YacTKe JIMHHHU
|, <x<I, Bcnexcteue mpoHukHOBeHMs BonH up (Xt) u iy(X,t) depes 4YeTHIPEXMOMOCHMK M OTPAKEHHS OT

Pa30MKHYTOTO KOHIIA JITHHH.
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Penienne OyaeT IMETh C ISy IONIN A BH T
u(x,t), npu 0<x<lI
u(X,t) — l( ) p 1
u,(x,t), npu [ <x<lI (1)
i.(x,1), npu 0<x<l
i(X,t) _ -l( ) p 1
i,(x,t), npu I, <x<I

BanuiieM B orepatopHoil Gopme rpanuunbie yenoBus mist Ui(X,S), 11(X,S), y4uuTsiBas, 4to BHyTpEHHEE
CONPOTHBJICHHE HCTOYHHKA P(S) NPHHATO PaBHBIM BOJHOBOMY, TO eCThb Zy(S) = Zp(S). Jlus 3T0TO B CXeMe,
pe/ICTABNICHHON Ha PHUC. |, 3aMEHUM y4acToK JMHHH | < X <| SKBHBAJEHTHBIM YETHIPEXIOIOCHUKOM Anip) ,

puc. 2.
U,(0,5) +Z;5(s)1,(0, ) = P(s),
(2
U,(l;,8) =Zg (s)1,(1;,9)
ZH e ZB R [1 5
e —
P(S) G Ul AE AakBZ
c | T
L * : '} —
) ZBX } Zz
Puc. 2. DxkBuBaNeHTHAs CXeMa 3aMeIeHHs (JI1 y9acTKa |l <x<lI )
Zg, (S) MoxHO BIpasuts yepes n3ecTHbIe A-napametpsi u Z g (S)
Zo (s) = Auzz(s) +A, 3)

)
AnZ;(8) + Ay
rae 22(5) - BXOJHOC COIIPOTUBJICHUEC YECTHIPC XITOJIHOCHU Ka A91(BZ , KOTOPOE OINPEACIACTCA U3 CJIC Ay FOIIETO

BBIPAXKCHUA:

ZHZ(S) + ZB (S)thf(l — 11)

Z,(8)=2Z,(s 4
(8)=2,(5) Z,(8)+Z,,(s)thr(1-1,) @
Tak xak mo YCJIOBHUIO 3aJa49¥1 JIMHUA HAa KOHIC pa3OMKHYTa,
. Z. (S)+Z, (S (=1)  Z,(s)
7 _ I 7 (s)5ZH2 B i) _ B
2(5) m ) rz, (TU—L)  r(-1) ©)
Z,,(s) >

3uauenust aius Uq(X,S), 11(X,8) ¢ yuetom (3) mo actaBum B (2):

Ci(s)+C, = Ci(s)+C, = P(s),

C,(s)e" @ + Cre"Wh = AZ(s)+ A, (—cl(s)emm +Cye O j (6)
PZg(s)+ Ay, Z.(s)

[ony4um pemeHue:

Uyx.5) = X e 70" ok

I'(s)(x-21)
ompe )’ (7)
Il(X, S) — P(S) (e—l"(s)x _ kom el‘(.v)(x—le))
22,(5) v
3anuireM B onepatopHoil hopme rpanuunsie yeiaosus 1t Uy(X,S), 12(X,S)
U,(ly,8) = 4,U, (L, s) + A, 1,(1y, ), )

1,(1,8) =0
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Buauenust mst Uy(X,S), 12(X,S) monctaBum B (8), moaydnm:

P(S) . -ren _ ris) - (s)hy A, res) —r ()t
Te K,y D) = A, [Cl(s)e +Ce ]+ m[—Cl(s)e +C,e ] o
Co() = C(s)e™
Kaxk ciie ic 1BHE, T10JIyYHM BBIPXKEHHS UL BOJIH HAPSDKECHUS U TOKa:
U, (x.5) P(s)(k,,, t1Z, (s)(e" 2D 4 g7l
2\9) = (e
2|:(A1125 (s)- Alz)ezr(l W) A\ Zg(s) + A12:| (10)
P(S)(komp +1)(e—F(s)x _ eF(s)(x—Zl))
1,(x,8) = 20 (5)lh 1)
2[(141123(5)_1412)6 +A1123(S)+A12:|
B pesynbpTaTe B oniepatopHoii hopme ob1iee pemeHre 0y IeT BEIpakaThCs cJie Qy IOLM 00pazoM:
Ux.s) = U,(x,8), npu 0<x</
U,(x,s), mpu I, <x<l (11)

1,(x,8), npu [ <x<I
Ecim npussTs, yto p(t) npeacraBiseT co00l UMITYJIbC BEJIMUMHOM K M JUIMTENLHOCTEIO 7 , ONUCHIBAEMbIi
CJIEYIOIIMM BBIPa)KEHUEM |

1(x.5) :{Il(x,s), npu 0<x<I

p(t) = K[1(t) -1t —17)] (12
rae 1(t) — emanuHas pyHKums XeBucaiiaa.
[IpenctaBneHHoe pemreHne OyZeT MOJENHMpOBaTh Ipoiecc TectupoBaHus KJI MeTomoM WMIyIbCHON
pedrexrometpun[4].
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MATEMATHY HA MOJIEJIb IPOILIECY TECTYBAHHS KABEJIbHOIJIIHII 3 30 CEPEJXKEH UM
JIE® EKTOM METOJOM IMIIYJIb CHOI PE®JIEKTOMETPII

Posensanymo cyuachuii memoo OiaeHocmuku KabenbHUX JNIHIU eleKmponepeoaui — Memoo IMNYabCHOL
pegnekmomempii. Ilpoananizosano peaxyilo Gumipiosanoi niHii 3 30cepeoddiceHumM Oepekmom Ha GNIUG
30HOYIOU020 IMRYILCY.

Mema Oocnidocenns: 30inbuueHHs PIGHS eKCnayamayininoi HAdiuHOCmi ICHYIOUUX KabenbHux JIiHil 3a
00ROMO20I0 BUKOPUCTIAHHSA € PeKMmUS HUX Me MO8 O1azHO CIMUKU.

Memoouka peanizayii: 6npoeaodicents pe@rexmomMempuyHoco 001aA0HAHHS, NPUSHAYEH020 OJISL AKICHO20
00C1Y208Y8AHHA MA peMOHNY KADeAbHUX NTHIl.

Pezyrvmamu docnidocens: npedcmasiena MameMamuina mMooeinb, sIKa 00360J5€ MOOEN08AMU Npoyecu 6
peanvhux KabenvbHux NiHiax npu ix 0iaeHoCcmy8aHHi MemoooM iMnyabCHol pegrek momempii.

Bucnosku: euxopucmamnns imnyiscnoi pegaekmomempii 0036075€ 30LbWUMU  HOPMAMU HULL CTPOK
CAYaHCOU KaberbHuX AN, a MAKoNC 3 OIILWOIO eKOHOMIIO 3ampam 3abe3neyumu ix mexuiyne 00Cny208y8anus i
pemonm

Kniouogi cnoea: niarTHOCTHKa, IMITyJIbcHa pedueKTOMeTpis, HafifHiCTs, KaOelbHAa IiHIA, TeXHIYHE
00cITyroByBaHHS.
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National Technical University of Ukraine « Kyiv Polytec hnic Institute»
MATHEMATICAL MODEL OF TESTING CABEL LINEWITH LUMPD FAULT BY IMPULSE
REFLECTOMETRY METHOD
The modern method of diagnosing cable lines - impulse reflectometry method is discussed. The response of
the measured line with the lumpd fault on the monitoring pulse has been analyzed .
The objective of work is to increase the level of operational reliability of existing cable lines by using
effective diagnostic methods.
Method of implementation: it is necessary to introduce the reflectometry equipment for quality service and
maintenance of cable lines.
Results: a mathematical model that can simulate processes of diagnostic of real cable lines by impulse
reflectometry has been presented.
Conclusions: the use of impulse reflectometry can increase the lifetime of cable lines over regulatory
deadlines and also can reduce maintenance and repairs costs.
Keywords: diagnostic, impulse reflectometry, reliability, cable line, maintenance.
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0.0. 3akyag HUi, KaHJ. TEXH. HAyK
HanionajbHuii TexHiuyHuii yHiBe pecuter Y kpainn « Kuic knii nosi rexHiayHuii iHc THTY T

MOJEJIb JIATHOCTYBAHHS ITAPAMETPIB ITPOLHECY
EHEPI'OCIIO’)KUBAHHA ACUHXPOHHOTI'O EJEKTPOIIPUBOJA

Y cmammi nasedeno mooenv diacnocmysanns napamempis npoyecy eHepeocnodCuanHs aCUHXPOHHO20
eIeKmponpueood, a makoxiC pe3yibmamu OO0CHONCEHHs GNAUGY GeNUYUHU MEXAHINHOZO0 HABAMMAICEeHHS ma
SHUDICEHHA AKOCMI HANPY2U JICUGNEHHA HA eHep2emuyHi XapakmepucmuKku dACUHXpPOHHUX OBU2YHIE MHOBOT
npomuciosoi cepii 5A.

Knrouogi cnosa: eHEProCUOXWBAaHHI, CEHEProeQeKTUBHICT, ACHHXPOHHMI IBHUTYH, IiarHOCTYBaHHS,
KOEQIIi€HT IT0 Ty )KHOCTI.

Beryn. OmuuM 3 aKkTyalbHHX 3aBJaHb CHEPTO30EpEeKCHHHS € IIiJBHIIEHHA eHeproe()eKTUBHOCTI
CNEKTPOMEXAaHIHUX CHCTEM 3 aCHHXPOHHUM enekTponpuBosioM (A EIl), ockimbkm ocHameHi HUM MaIIWHH i
YCTaHOBKH € OJHMMH 3 HaWOUIbII €HePro€MHUX CHOXUBAUiB enekTpoeHepril. OmHak eneproedextnBHicTs AETI
MIPAKTHIHO HE OIIHIOEThca. KoHTpoms o6xamnanus A EIl me OyB noctiiiHuM i Oe3nepepBHUM Ta BinOyBaBcs 3a
(¢akToM, a He B pealbHOMY daci, KoM Hee()eKTUBHE CIIOXKHMBAaHHA EJNEKTPOCHEPTii Mano Micle 3HaYHUM
MPOMDKOK 4Yacy. IlepCreKTUBHUM MiIXOJ0M METOAOJIOTil €HEProOMEeHEeHKMEHTY € BIPOBADKEHHS MOCTIAHO
JHI0YOTO MOHITOPUHTY Ta JiarHOCTyBaHHS eHeproepekTUBHOCTI i TexHiuHoro ctany AEIIl mis omepaTtuBHOTO
pearyBaHHS Ha NMOTIPIISHHS HOT0 CTaHy i HOPYLIEHHS Te XHO JOTiYHOTO pexumy [1,2].

AHani3 mnomepeaHix Jociaig:keHb. OCHOBHOIO MNPUYMHOIO HHM3bKOi eHeproedexruBHocti AFEIl Ta
BUHUKHEHHS aBapiii € HeBpaxyBaHHA BIUJIMBY SKOCTI HAaNpyrM JKUBJEHHA Ta DPEKHMY HaBaHTAXKEHHS,
HeJoCTaTHIN o0cAr iHpopMalii Npo Te XHIYHUN CTaH, BiACYTHICTh € eKTUBHOTO O€3MepepBHOTO 3a XUCTY
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