BuHaxig BigHOCUTbCA OO0 MeauUMHW | BeTepuHapu, 3oKpema [0 MpUCTPOIB ANA ofepXaHHs HeraTMBHUX
aepoioHiB ANSA 3anoBHEHHS X Aediuunty y 3akpuTnx npuMilleHHsX. KinbKicTb HeratMBHUX aepoioHIB Y 3aKpUTUX
MPUMILLEHHAX Y TUCAYI pasiB MeHLUe, HDK Y 30BHILLHLOMY npupoaHomy cepeposul i B 40-50 pasiB MeHLue, HK
pekoMeHOoBaHO CaHiTapHuMy HopMamu. Lle BuKnMkae WBWAOKY BTOMY i AUCKOMAOPTHICTL MoAEN, WO B HbOMY
3HaxogATbesA. JocnimkeHHssimu Ha YkpaiHi, B CPCP i 3a kopgOHOM BCTaHOBMEHO, LU0 HEraTVMBHI iOHW BYMHSIIOTH
GrarofiHWn BNAMB Ha OpraHiaM JOOWHW, WOTro OpraHu OuXaHHS, KpOBOOOIr, HEPBOBY CUCTEMY, MiABULLYIOTb
iMyHITET 0O 3axBOplOBaHb, @ Yy TBapWH 30iMbLUyETbCA MPUPICT NMPW 3MEHLLEHHI BUTPAT KOPMY i 3HWKYETHCS
3aXBOPHOBAHICTb MPAKTUYHO BCiMa XBOPOOamu, HaBiTb TaKUMW, SIK YyMKa i Kypsiqui rpun.

BigoMuii ioHizaTop MOBITPs, WO MICTUTb reHepaTop HEeratMBHUX iOHIB, OIIOK XXMBIEHHsI i nepeTBoploBad
Hanpyru [ExxerogHuk paguonobutens nog peaakumen 3.T. KpeHkens, M. 1968r., ¢.150-152].

Heponiku Bigomoto ioHizaTopa - Hu3bkui KK i rpomisgkicTs i3-3a BenvkvMx rabapuTiB OIOKy >XMBNEHHS i
nepeTBOpIOBaYa Hanpyru, Lo CNoXusae Harato enekTpoeHeprii.

Bigomui Takox ioHi3aTop MOBITPS, WO BKMOYAE OMOK XMBMAEHHS, SKMM MICTUTbL BUNPSMIOBaY, 3ibpaHuii no
cxeMi giogHOro MoCTa, MepeTBOpOBadY Hampyrk, WO MICTUTb reHepaTtop iMMynbCiB, BUCOKOBOMbTHUI
TpaHcdopmMaTop i BUNPAMIIIOBAY BUCOKOI Hampyru y BUrNafi €nekTpOHHOI Namnu, BUXiA SKOro 3'eQHaHui 3
reHepaTopoM HeraTvBHUX iOHiB [aBTopcbke cBigouTBo CPCP Ne1752402, M. kn. A61L9/22,1992p.].

Heponikom LbOro ioHisatopa € Hu3bka Harnpyra, WO MoAaeTbCA Ha BUMPOMIHIOBaY iOHIB i3-3a BiACYTHOCTI B
eneKTpUYHIA cxeMi MHOXHWKa Hanpyrn. B pesynbTati Uboro, KiHeTU4Ha eHepria ioHIB Mana i, BUTIKaloun 3 rosiok
BMMPOMIHIOBaYa, iOHW, B3aEMOZII04N 3 MOJIEKynaMm MoBiTPS, YTBOPIOIOTb NCeBO0aEPOioHN, TOOTO eneKTponi3oBaHi
OpPIiOHi YacTvHKM nuny, Boaum i T.i. Taki ,MepTBi" aepoiHn He 34i0HI aKTVBHO BNNMBATU Ha OpPraHiam i He BOJIOAiITH
o3aopoByunM edpektoM. KpiM TOro, KOHCTPYKLUiS ioHi3aTopa MICTUTb NaMmnoBui Aiog i iHWi eHeproBUTpaTHi By3nu,
Ak MatoTb HU3bkuA KK, rpoMiski | eHeproemHi.

BigoMuii Takoxx ioHi3aTop MOBITPS, WO MICTUTb GIIOK XMBMEHHS, NiABULLYBarbHWN TpaHCOopMaTop, MHOXHUK
Hanpyru i 3'e4HaHWI 3 HUM Kpi3b Pe3nCTop, BUMPOMIHIOBAY HEraTMBHUX ioHiB [B. YTknH, BapuaHTtel 6moka mtaHus
«nocTpbl Ywkesckoro», xypHan "PagHo" Ne10, 1997r., c42, puc.1]. Llen aepoioHizatop MicTUTb BinbLuicTb,
3aranbHUX 3 BUHAaxo4oM, LUO 3asBMSETbCS, CYTTEBUX O3HAK, ONM3bKWIA TEXHIYHUIA pe3ynbTaT | BUOpaHMin Hamu B
AKOCTi MpoTOTUMY

Heponikom npoToTMNy, TaKOX SIK i 3a3Ha4YEeHNX BULLE aHarnoris, € Te, WO BiH Ha BUxoAi mae many (25-30kB)
Hanpyry, WO He [O03BOSiiE CTBOPUTW aepoioHam HeobxigHy KiHemaTWdHy eHepritio i 3abe3neuntn iM akTuBHe
MPOXOMKEHHs1 B OpraHyW AUXaHHs, 0COBMBO y BENMKMX MPUMILLEHHSX (i3KynMbTypHUX 3anax, KiHoTeaTpax, a
TaKOX Y TBAPUHHULIbKUX NMPUMILLE HHSIX, HANPUKnag, NTallHWKax MacoBOro Moronie's nruui). BoHn eHepromicTki i He
BiAMOBiJalOTb BMMOram TexHikv 6e3neku Tomy, WO ANns CTBOPEHHS cunm cTpymy y 3,5 Mminiamnep Ha Buxopgi
BMMPOMIiHIOBa4a, HeoOXigHa MOTYXHIiCTb, WO CMOXMBAETLCS iOHI3aTOpOM He MeHLe 220BaTT, To6T0 y 1000 pasis
Ginblwa, HiXX B iOHI3aTOpI, WO 3asBnseTbCcH. Bigomwi ioHisaTop nosiTpsA crnabo 3apsgkae "HexuBi' aepoioHM i
3abe3neyye TiNMbKy OYNLLEHHS MPUMILLIE HHA Bif nuiy.

TexHiyHOO 3afavelo BMHaxody € CTBOPEHHS aepoioHi3aTtopa, WO reHepye HeraTuBHi iOHM 3 BENUKOIO
KIHETUMHOIO  eHeprielo, WO BOJOAIITE  OiMbwMM  niKyBanbHO-MPOMINakTMYHMM  edpekTom, WO  Moxe
BMKOPWCTOBYBATUCH S HACUYEHHSI HEraTUBHMMMW aepoioHaMy BENMKUX NPUMILLEHb .

TexHiYHWI pe3ynbTaT - YTBOPEHHA Ha BUXOAi aepoioHizaTopa BUCOKOI Hampyru (He meHwe 52kB) npu manin
cuni ctpymy (He Girmbwe 3 Mikpoamnep), mMana eHeproMicTkicTb, 6e3neyvHicTb B ekcrnyaTauii i BigCyTHICTb
BWAINEHHS 030HY, a TaKoX YTBOPEHHS KOPOHHUX pO3psaiB.

MocTaBneHa TexHivyHa 3agaya i TeXHIYHMIA pe3ynbTaT AOCAralnTbCsa TUM, WO B aepoioHi3aTopi, KM MiCTUTb
OroK >KMBMEHHS, MigBULLYBaNbHUIA TpaHCcOPMAaTop, MHOXHWK Hampyrn i, 3'€gHaHuin 3 MHOXHWKOM 4epes
pe3ucTop, BUNPOMIHIOBaY HeratMBHMX ioHiB. HoBuM € Te, WO BiH 404ATKOBO MOCTAY€HWI, NOCMigOBHO 3'€gHaHUMMN
3 OnNOKOM XUBMEHHs cTabinisaTopoM Hanpyru, TpaHCcOPMaTOPOM ranbBaHIYHOT PO3B'A3KM, BEIVKOH
iHTErpanbHOK CXeMolo, GrIOKOM 3BOPOTHOrO 3B'sKY, PErynaTopoM KinbKOCTi iOHIB i AiNbHUKOM Hanpyru.
Crabinizatop Hanmpyru cknagaeTbCs i3 TpPaH3MCTopa 3BOPOTHOI NMPOBIAHOCTI, KONEKTOPHWIA BUXig SKOro 3'€gHaHNN 3
6anacTHum pesucTopomM, 6a3oBuin BMBIA - 3 OpyruM BMBOAOM 6GamacTHoro pesucTopa i cTabinitpoHoMm, a
€MITOpPHWA BMXiO - 3 MEPBUHHOK OOMOTKOK TpaHcchopmaTtopa ranbBaHiYHOI pPO3B'S3KM, OPYrMil BUBIA SKOTO
3'edHaHW 3 ApYrMM BMBOAOM CTabiniTpoHa i HeraTMBHUM BMBOOOM 6rioKa XXUMBMEHHS, @ MOro BTOpMHHa obmoTka
Yyepe3 po3ginoBanbHUA Aion 3'eQHaHa 3 BMBOAAMW BENUKOI iHTErparnbHoOi Mikpocxemu, 3'egHaHoi 3 6Griokom
KMBIEHHsi, OIOKOM 3BOPOTHOMO 3B'S3KY, PErynsaTopoM KifbKOCTi iOHIB i, Kpi3b OOMeEXylouuin pes3nctop i
pO3ainoBanbHNA KOHAEHCATop, 3 NepBUHHOK OBMOTKOK MiABULLYBArbHOMO TpaHcdopmatopa. Vloro BTopuHHa
obMmoTKa 3'egHaHa 3 MHOXHWKOM Hanpyrn. Buxogm 61oky 3BOpOTHOro 3B'A3Ky | perynatopa KinbKocTi iOHiB 3'eAHaHi
3 MHOXHMKOM Hampyru. [inbHWK Hanpyry, WO cKknagaeTbCsi 3 napy 30M0KOBaHWX pes3ncTopiB, 3'€4HaHMX 3
MepeXelo XMBIEHHS, Kpidb po3aiftoBaribHUA KOHAEHCATOp i HEOHOBY Mamny, 3'€4HaHU 3 NePBUHHOKD 0OMOTKOHO
nigBuLyBanbHOro TpaHcdopmatopa. Brok >XMBReHHA MICTUTb, 3'eQHaHMA Kpisb 3amobikHUMK 3  Mepexeto
XXUBMEHW, TpaHcdopmaTtop, BTOPMHHa 0BMOTKa SIKOHO Kpi3b perynatop Hampyru 3'edHaHa 3 giaroHansto giogHoro
MoOCTa i ABa (inNbTpyuMX KOHAEHcaTopw, napanenbHO 3'€4HaHVX 3 ApYrolo AiaroHansmo AiogHoro Mocta i
HeraTVBHUM BMXOAOM GIIOKY XMBIEHHS.

3a3HayeHi CyTTeBi O3HaKM HeOOXigHi i AocTaTHi Ons 34iMCHEHHS BUHAxXody i AOCATHEHHSI TEXHIYHOro
pesynbTary.

MpUYMHHO-HaCMIAKOBUI 3B'A30K HOBWX CYTTEBMX O3HAK i TEXHIYHOTO pesynbTaTy, WO AOCAraeTbCs, Nonsrae B
HacTynHOMY:

- BBEEHHs1 0O aepoioHizaTtopa cTabinisatopa Hanpyru 3abeaneyye HopManbHy poboTy BENMKOI iHTerpanbHoi
mikpocxemu (gani BIC) i MHOXHVKa Hampyru, BUKMYae Mynbcauii Hanpyry i 36in poboTn Mikpocxemu, a Takox
3abe3neuvye byHKUIOHYBaHHsi BCbOTO BMXIQHOMO kackagy. Lle cnpusie yTBOpeHHI0 MOCTINHOI KiNbKOCTI aepoioHiB i iX
BUCOKOI KIHETUYHOT eHepril,

- BBeAEeHHs 4O aepoioHizaTopa TpaHcdopMaTopa ranbBaHiYHOT po3B'sA3kM 3arnobirae nomagaHHo ¢asoBoil
Hanpyrn Mepexi Ha BUMPOMIHIOBaY iOHIB, IO NiABULLYE HaAIMHICTb MOro poboTW i BUKMIOYAE PU3MK BPaXeHHS
eneKTpU4YHUM CTPYMOM MpU ekcnryaTtauir,

- BBeJeHHs 4o aepoioHidatopa BIC 3abe3neuye HopmarbHy pobOTy eneKTpUYHOI CXeMU NMpu MiHiManbHUX
BUTPaTax MOTYXXHOTO i 3abe3neyvye Noro KOMMaKTHICTb,



- BBeeHHs 4O aepoioHi3aTtopa 6rioka 3BOpOTHOrO 3B'A3Ky 3abe3neuye peryrnoBaHHs enekTPUYHOI eHeprii Ha
MHOXHWKY Hampyr B 3aneXHocTi Big Yncna giodis i koHgeHcaTopis,

- BBE[leHHs perynsatopa KifnbKoCTi iOHiB 3abe3neqye HacTPOWKy BUNPOMiHIOBaYa Ha reHepyBaHHsi HeobxigHoro
Yyucna ioHiB,

- BBeAEeHHs [0 aepoioHi3aTtopa AifbHWKa Hampyrn 3abesrnedye Bi3yanbHWM KOHTPONb 3a poboToro
niaBuLLyBanbHOro TpaHcopmartopa i BUNpoOMiHioBaYa ioHiB.

3asHaveHi cyTTeBi O3Haku 3abe3neunnm edekTMBHY | HagiHy poboTy aepoioHizatopa i AOCSArHeHHs
TEXHIYHOro pesyrnbTaTty. B MOpiBHSAHHI 3 MPOTOTUMNOM, aepoioHI3aTop, WO 3asBSETLCA, MAE Ha BUXOAi MHOXHMKa
Hanpyry y Asa pasu GinbLuy Mpuy 3HWKEHHI NoTy>KHOCTi y 10 pasiB i 3MeHLLeHHi B 2,5 pa3un macu.

Ha ®ir.1 npeacTtasneHa npuHUUMNoBa cxema aepoioHizatopa, Pir.2 nokaszaHe po3MiLLEHHsI aepoioHi3aTopiB y
nTawHvKy, Pir.3 rpadik pesynbTaTiB eKCNEPUMEHTY MO BUKOPUCTaHHI aepoioHi3aTopiB y NTallHUKaXx.

AepoioHizaTop MICTUTb enekTpu4HO 3'edgHaHi Mk coboto 6rok 1 >KuBneHHs, cTabinmizatop 2 Hanpyru,
TpaHcdopMatop 3 ranbBaHiYHOI PO3B's3KM, BenuKy iHTerpanbHy Mikpocxemy 4 (BIC), nigBuLLyBanbHWiA
TpaHcdopmaTop 5, 6510k 6 3BOPOTHOrO 3B'A3KY, MHOXHWK 7 Hampyry, BUNMPOMiHIOBaY 8 HeratMBHUX iOHIB, @ TakoX
perynatop 9 KinbKOCTi HEeraTMBHUX iOHIB i AiNbHWK 10 Hanpyru.

Briok 1 XuBMeHHs cknagaeTbecs i3 3'egHaHoOro 4vepes3 3anobbkHuk 11 3 Mepexeto XuBneHHs (220 BosbT)
TpaHcdopmaTopa 12 mepexi, BTOpuHHa obmoTKa skoro 4epes perynstop 13 Hampyru 3'egHaHa 3 AiaroHanno
piogHoro mocTa 14 i aBOX (PinbTpyoumx KoHageHcatopiB 15 i 16, napanensHo 3'€fHaHWX 3 ApYrolo AiaroHanso
fiogHoro mocTa 14 i HeraTBHUM BMXo04OM Onoky 1 xumBneHHsi. Ctabinisatop 2, nocnigoBHO 3'eaHaHMiA 3 6rokoM 1
XXUBMEHHS, MiCTUTb TpaH3ucTop 17 3BOPOTHOI NMPOBIAHOCTI KonekTopHuiA BuBIA "K" sikoro 3'egHaHnin 3 6anactHum
pesuctopom 18, Gasosui BuBig "B" - 3 gpyrum BmBOogoM 6GamactHoro pesuctopa 18 i ctabinitpoHom 19, a
eMiTopHH BuBIA "E" - mepBuHHOK 06MOTKOIO TpaHcdopmatopa 3, Apyruin BMBIA SKOro 3'€dHaHWA 3 Opyrum
BMBOOOM cTabiniTpoHa 19 i HeratvBHMm BuMxogoM Gnoka 1. BTopuHHa obmoTtka TpaHcdopmatopa 3 4epes
posginoBaneHuii giogq 20 3’egHaHa 3 nepwum i ges’stum BuBogamu BIC 4 (3 TpuausiTu ABomMa BUBOOHMMMA
HDKKaMK), YOTUPHaOUATUA BUBIA, SKWA 3'€QHaHUA 3 HeraTMBHUM BuxodoM Oroka 1, a oBagusATb OEB'ATUA i
TPUAUSATL APYrvil BUBOOW BiAMNOBIAHO Yepe3 obmexyrouui pesmctop 21 i posginoBanbHUA KoHgeHcartop 22 - 3
nepeMHHOK 0BMOTKOI TpaHcdopmatopa 5. Moro BTopuHHa 06MOTKa 3'eHaHa 3 MHOXHWMKOM 7 Hanmpyru, Lo
CKMagaeTbCa 3 MOCHigOBHO-NapanenbHo 3'edHaHuX AiodiB 23 | BCTAHOBJIEHWX MK HUMK HaKOMUYyBarbHUX
KOHAeHcaTopiB 24, BMXig sIKOro Yepe3s pe3nctop 25 3’egHaHui 3 BUNPOMiHIOBa4eM 8 HeraTvBHUX iOHIB. TpuauaTui
BuBig BIC 4, yepe3 6510k 6 3BOPOTHOrO 3B'A3KY, 3’€QHaHWUN 3 MO3UTMBHYMU BMBOLAMU MEPLLOro i TPeTLOoro LioAiB
23, a TpMpuATs nepmii Yepes perynatop 9 KinbKOCTi HEraTUBHMX iOHIB, BUKOHAHUI y BUIMsiAj BapiaTopHOro 6roky
KOHTYpIiB (He nokasaHwi), 3’€4HaHWN 3 HeraTMBHMMMW BMBOAAMW MEpLUOro i ocTaHHboro gioais 23. OinbHuk 10
HanpyrM cknagaetbCs 3 OBOX 3'e4HaHVX 3 NiHIAMU Mepexi XXMBIEeHHS pe3ncTopiB 26 i 27, 3B’a3aHnX Mk coboto
ApyrMMu BuBOZamu i 3’€QHaHMX 4epes3 po3dintoBanbHWiA koHgeHcatop 28 i HeoHoBy namny 29 3 nepBUHHOI
obmoTKo TpaHcdopmartopa 5. BunpomiHioBad 8 HeratMBHMX iOHIB BMKOHaHWA y Burnsgi po3tpyby 30, Ha
BUXiQHOMY KiHLUi SIKOro BCTaHOBMeHa citka 31 3 piBHOBENMKUMW YapyHKamu, Yy By3rax SKUX, napanefibHO ocCi
po3tpyba 30, 3akpinneHi ronkn32 ansa cTikaHHs HeraTMBHUX iOHIB. KOXXHWI BUNPOMIHIOBaY 8 po3TalloBaHWii BicCto
Y rOpU30HTasbHi N0 LLMHI NPOTU BUTSXKHOTO BikHa 33 MPOTOYHOI BEHTUIALIT NTaLLHWKa 34.

AepoioHizaTop Mpaule HaCTyNMHMM YUHOM. 3MiHHWIA CTpyM 4epe3 3anobixHuk 11 nocTynae Ha
TpaHcdopmatop 12 610Ky XUBMEHHs 1, SkuiA nepeTBOptoe Hanpyry Mepexi (220 BoMbT) Ha HM3bKY (12 BOMbT) i
Yyepes perynsatop13, AU 3HIMaE Miku i crneckun, nogae Ha Aiod HWM MicT 14. BunpsimneHa Hanpyra npoxoauTb
dinbTpauito Ha KoHaeHcaTtopax 15 i 16 i nocTynae Ha TpaH3ucTop 17 ctabinisaTopa 2, 6anactHuin pesucTtop 18 i
cTabinitpoH 19 qAkoro nigTPMMYKOTb Ha Woro Buxodi 3agaHy cuny ctpymy (300ma), wo mnoctynae Ha
TpaHcdhopmaTtop 3 Yepes posginoBanbHui giog 20, Wwo nponyckae cTpym B oawH Gik. [ani >xveurbHa Hanpyra Big
TpaHcdhopmaTtopa 3 noctynae Ha BIC 4, saka Buginse i nogae 3agaHy YactoTy Ha TpaHcdopmatop 5. PeancTtop 21
obMexye BenuuuHy Hampyru, WO MoJaeTbCa Ha nepBuMHHY 0OMOTKY TpaHcdopmatopa 5, a posginosarnbHui
KkoHAeHcaTop 22 3anobirae 3BOpPOTHUIM Xig cTpyMmy. 3 Apyroi obmoTkv TpaHcdopmaTopa 5 Bucoka Hamnpyra (15kB)
MocTynae Ha MHOXHWK 7 Hampyru, 3ibpaHoro B naparnerbHO-NMocrnigoBHy cxeMy Aiogis 23 i koHaeHcaTopiB 24 y
KinbKOCTi, HeoOXigHIN Ans ofdepXyBaHHA Hanpyrn 52kB. Mpu ubomy 6510k 6 3BOpOTHOrO 3B’A3KY i perynstop 9
KiNbKOCTi HEraTMBHMX iOHIB KOHTPOSOOTb CTaH LWiNbHOCTIi CTPYMY Ha MHOXHUK 7 | YACO iIOHIB B CM”, LLO BUTIKaOTb
3 BUMpoOMiHoBa4a 8 i aatoTb komaHau Ha BIC 4 ans BHeCeHHsI B Hel BiANOBIAHUX KOPEKTUB, a AinbHuK 10 Hanpyru 3
HEeOHOBOI mnamrnol 29, pesnctopamun 26 i 27, a TakoX KOHAeHcaTtopom 28 KOHTPOnoe HopMmanbHy poboTy
aepoioHizatopa. Bucoka Hanpyra yepes pesuctop 25 noctynae Ha citky 32 po3tpyby 30 i HeraTviBHi ioHu 3
BEIMKOI0 KIHETUYHOIO eHepriclo CTiKaloTb 3 oMok 32 i 3 BENMKOK LUBUAKICTIO MepeMilanTbes B 6ik BUTSHKHOMO
BikHa 33 nTawHvka 34 BUHOCHYM 4Yepe3 HbOrO MWN i YacTkm nyxy. [ocnigHi 3pi3ku aepoioHizatopis 6ymm
BunpobyBsaHi y rocnogapcbkmx ymoax y MK "CB Llentp" i 3AO "Opyx6a Hapoais Hosa" y nepioa 3 26.02 no
12.04.2002p. PesynbTatn BunpobyBaHb MokasaHi Ha rpadiky (Pir.3). B kiHUi GepesHa 2002p. y nraliHUKax
rocrnogapctea Bigbyrmocs nereHeBe 3axBOplOBaHHA KypyaT, a B mrawHuky Ne10, 3 BCTaHOBMEHUMM
aepoioHizaTopamu, nagik NTuUi Big XBopobu ByB y TpW pasm HWKYUIA, HXXK B KOHTPONbHOMY MTaluHmky Ne11 iB 2,2
pa3sun HKYMIA HXX Y nTawHrky Ne18, ae 6yna npoBeAeHa BakuMHaUisi KypyaT npoTv xBopobu. 3a yac BunpobyBaHb
XuBa maca kypuat 36inbwmnacek Ha 2,53% npu 3HWKeHHI kopmy Ha 100r Ha KoxHy nTuuto. BapTicTe gogatkoBo
ogepkaHoro m'sica B nrawHwky Ne10 ctaHoBunma 17197,60rpH.[daHi gocnigHOT nepeBipkM aepoioHisatopa
NnokasytoTb, IO BiH BUMPOMIHIOE iOHM 3 BENUKOIO KIHETUYHOI €Heprieto, SKi BNAvMBaloTb Ha KNITUHHOMY piBHi Ha
XUTTEBO BaXIMBI OpraHn opraHiamy, 3MiLHIOIOTb IMYHHY CUCTEMY i € BXIIMBUMU NMPOMINakTUYHUM i NiKyBarbHUM
3acobom, Lo 3axvLI@E XWBWA OpraHiam i BUMIKOBYE B pasi 3axBOPHOBAHHA MPAaKTUYHO Bif BCiX XBOPOO, HaBiTb
TaKUX FPi3HUX, SK | Kypsumn rpumn.
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