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A H H 0 T a Q H H 

B pa6oTe OnHCbiB89T(:Sl HOHHbiA HCTO'IHHK C XOnOAHbiMit KaTO,llllMU
1 

B KOTOpOM HCnOnb3Y9TCSl pa3pst,ll Tuna neHHHHra. 0co6eHHOCTbiO UCTO'IHHKa 

stBnstaTCSl HanH'BJe B KBTO.ll9 QHnHHApH'I9CKOA nonoCTH .llHBM9TpOM 3 MM H 

rnyoimoli 40 MM. YJCTO'IHHK pa60T89T B HMnynbCHOM pe>KHMe CC'""' = 50 MKCeK, 

P .w = 100 ru. ToK paapst.na a uM'nyn&ce paaea 2a npu aanpst>Keauu 130 a. 

0TCOC llOHOB OCYIU9CTBnH9TCfl B.llOnb nons CHCT9MOH AHacpparM. npu OOIU9M 

Hanpst>K9HHH OTCOCa nopst,llKB 20 KB TOK HOHOB B HMnyn&ce .llOCTHr.!leT 50 Ma. 

~ 
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1. B Bene H He· 

Lln SI nony'IeHHSI OOllhWHX pa3pSIJJ.H b!X TOKOI} B HOHHbiX HCT.O'IHRK8X IYJ YJ I o6bi'IH<JI 

Hcnonh3yioTcSI· aaKaneHHbie KaTonhi l!llii KaTOJJ.hi, pa3orpeaaeMbii:} uoaaoii ooMoapnu-
11 2 I . . · . ·.. . . . . 

pOBKOfi ' • npH COOTB9TCTByiOil!9M Bbi6ope MaTeptla118 KaTOJJ,OB 3H8'IIIT911hHbl9 . . . 
: . 

·pa3pSIJJ.Hhl9 TOKII npll MallhiX HanpSI>KeHRSIX H XOliOJJ.HhiX ·KaTOaa){ cnoco6eH of5ecne
.-; 

'IRTh pa3pSIJJ. TUna naHHHHI'ao 
.. ~ 

LlnH YB911R'I9HRSI nnOTHOCTR TOKB B TaKO~ . pa3p'SIJJ,9. MO>KHO JIOKallbUO noBbi

CHTh JJ.aB119HR9 ra3a li acpcpeKTHBHYIO aMRTTHpyiomriO :noaepXl{OCTb KaTOJJ,a nyTeM 

Bh!CB9pl1HBilHRSJ 'nOJIOCTR aanpoTRB 81;f0JJ.H0il JJ.Ha~p·arM.hl H nona'III. I'83a B HIOKHIOIO 
. ~ . . . . 

'IaCTh a Toil nonocTH. B aacTostmeil cTaTha '· paccMaTpnaaeTcSI .anustane pa3Mepoa 

nonocTR na pa6oTy uoaaoro RCTO'IHHKa c pa3l1SihOM Tuna neaauar.a, onuchmaeTcf! 

KOHCTpyKURSI II XapaKT9pRCTliKR JJ,9ilCTByiOcJ.l9I'Q . · YJYJ. C nOllOCTHbiM KaTOJJ,OM, 

U• npenaapRT91lhHhl9 .R.CC119JJ.OBaHRSI 

Lln SI nony'I9HRSI HCXOJJ,Hh!X Jl aHHhiX, HGOO?COJJ.HMbiX _npR ~OHCTpyupo BaHI1!I YJ YJ, 

OblllH npOB9JJ,9Hhl npenaapRT91lbHbl9. aKcnepuMeH~hl. ·c noc:rostHHbiM loT MOil!HOI'O 

BbinpSIMRTenst/ nHTaaueM HCTO'IHHKa. UenhiO aTlfx · aKcnepHMeHTOB 6blno onpe.uene-. . . . 

HHG B911H'IRHbl Mat'HHTJ-IOI'O fiOllfJ It Jl aBll 9HRSI I'a3a1 lie,OOXO.!iRM blX ;ll1151 CTa6H1lhHOI'O 

ropeaRSI pa3pHJJ.a, a TaK>Ke Bbi6op pnTHMallhHOil reoM_eTpHH pa3pnnaott o6nacTn. 

CxeMa aKcnepRM(.'lHTOB npRaeneaa aa pRe. 1. HcT.ottHHK. rioMemancg .B Bai(YYMHofi 

KaMepe OO'h9t..,iOM OK0110 30 n, OTKa'lHBaeMoA MaCliSIHbiM ··JJ.Hcpcpy3UOHHblM H8COCOM 
. ' ...;5 

CO CKOpOCTbiO OTKa'lKH nopSIJJ.Ka 2,5 TbiC. nice~ JIPR JJ..aB119Hllll 10 MM pT,CT, 

Llns aa6n10neaus 3a pa3pf!JJ.OM H ol5ecnetteHRSI B ucTo.~HHK~ l3a licK'niO'IeHifeM 

paitoaa nonocTHI naaneaus, 15nH3~oro K nasneituiO· .B ~aKYYMHOA ~aMepe, ero neTa

liH OhinR yKpenneabt B OTKphiToM I c Bbtcppe3epoaa_HHhiM_H · O',I'BepcTHSIMR I TecpnouonoM 

Kopnyce. Pa15ott~A ra3 lsonopon I aaonuncH a ·au>Ka_~ro qac:b KaTonnoi1 nonocTu, 

o6ecnettHBaSJ aeol5xonHM9e noBbiWGH\Ie nasne.Hiist a aToM. pafioae. Yl3Mepeaue nanne

Hil.R aenocpencTaeaao s nonocTH ae npoaonnnocb, BBHJJ.Y TexauqecKux TpynnocTefi 

H Heonpe.z:t9119HHOCTH C8MOI'O noHSITHH 1 OOYC1IOB119HHOA 3118'iHT911hHbiM nepeiia,llOM 
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naanemHI BHyTpii nonocTH.· EnaronapH. 6onhr.uoii npoH3BOJ:UITenbHOCTH naKyyMnoro 
3 

arperaTa 1 paCXO!l T'838 MOT' !l0CTMT'8Tb HBCK011bKHX CM fMllH npn !l81311CHIIH B 

-"' B8KYYMHOM 06'beMe nopH.uKa /5 .;. l 0/ • 10 '' MM .pT.CT. 

Onuoponnoe MaruuTnoe none, nanpannennoe nnonh ocn HCTO'UIHKll, co3nana-

noch M BT'HIITOM COliBHOif!lOM lr MOT'liO II OM CHSITbCH OT 0 no 2000 9pCTCJl. PaopH!l 

naqunan cTa6unbHO ropeTb c H =600 apcTe.:J.. !lpn H = 1500 ape Ten poeT ToKa 

CT8HOBHliCfl HB3H8'11ITB1IhHhlM• 

C uenbro BhlHcnegHH onTHMalib~on reoMeTpHH pa3pHnnoA o6nacTn 6wna nccne

noaana aaancnMoCTb ToKa pa3pHna oT paaMepoa anona u anonuwx_nua¢parM, a 

TaK*e oT nnaMeTpa u rny6nnw nonocTH ·a KaTona. Pe3yn&TaTw 9KcnepnMenToB 
x/ 

npHBeneuw a Ta6nnue 1 • 

Ta6nnua 

A H 6 n KaTon XapaKTep p~6oTw . 

:Dw tjj L:.J ..Jt,l<. {,>( ;It "''50 OM, H = 1500 9pCTen 

p {I .;. 2/. 
-4 

' 10 MM pT.CT. 
MM MM MM MM MM 

15 42 5 2 20 n . xx/ 
onocTh ne pa6oTaeT 

15 42 5 3 30 nonoCTb pa6oTaeT I 1 a,230a/ 

15 42 3. 3 30- nonOCTb He pa60T89T 

15 42 5 3 40 nonOCTb pa6oTaeT /2a,250n/ 

15 42 5 3 
. 

60 :r nonOCTb pa60T8BT 1 paspHn 

25 30 5 3 40 necTa5xmon. 
----------- --- ---

x/ ·n p>I npoae.o.e!!uu 3KC!lepl!!.1e!-ITOB K8TOnbi HCTO'IHlma OX118>l<!l81IIICb llpOTO'I':'" 
non nonon. 

xx/ 
•nonocT&. ne pa6oTaeT" oanaqaeT, 'ITO HAT peaKo oqepqennoro nnaaMen-

nor•o cTon6a, , BbiXonHmero M3 nonocTn, · u 'A'OIC pa3p.it;::;,a /npn npoqnx pannr,:x 
j'cnoBn.rtx/ a 10 .;. 30 pa3 Mett&me, qeM npr-1 "pa6oTa!oi.Ueli" nonocTH. 
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111. !<OHCTPYKUHSI HOHHOI'O HCTOqHHKa H CHCTeMa UHT8HHSI 

Pa3pe3 HCTQqHHK8. UpHBe.aea Ha pHC, 21 OOIL{RH BH.ll B c6ope H .llSTanH-

a a pHc. 3 I a/ 1 /6/. Bee .aeTanH HCToqaHKa pa3MerueHbi B xopnyce H3 Tetj:>noaa 

/nonHTeTpa¢TopaT~nea/. Hcnonb30BaaHe Tetj:>noaa a xaqecTae KOHCTPYKTHBHo~o 

MaTepHtma o6ycnoaneuo coxpaaeaHeM HM tj:>H3HKo-MexaaHqecKHX cao.fi:CTB a wHpOKOM 

HHTepaane TeMnepaTyp /-60;. 300°e/ I qTo npH He3aaquTenbHOil cpe.aaeit MomaocTu, 

BBO.llHMOit a HcToqaux1no3aonHno ocymecTBHTb oTBO.ll Tenna 38 cqE!T Tennonpoao.a-
- ' 

HOCTH TOKO- If I'830UO.llBO.llOB, Jl9I'KOCTblO o6pa60TKH1 XOpOWHMH B8KYYMHbiMH 

If H30,1lSIUHOHHbiMH XapaKTepH'CTHK8MH /npe.aenbHbii% BaKyyM B CHCT9M9 npH H8nHqlfH 
'· . - . . ' "" 

YJYJ 3,5'10-
6 

MM pT;c:r.~ ;lA., npo6. ,..., 20 xaiMMI." Aao.a 1 .anacppar<Mhi, npe.a-

Ha3aaqeaahle .llJlH OTCOC8 If cpO~MHpOB8HHH HOHHOI'O UY'IK8, H KonrieKTOp HCTO'IHHK8 

H3I'OToaneHbi H3 naTyHH H xpoMupoaaahi, KSTO.llhi H3I'OToaneabi H3 amoMHHun. Lhra

MeTp nonOCTH H OTB9pC,THH .ll,1lSI OTCOC8 HOHOB-.3 MM 1 .llH8M9Tp 8HO.llHbiX .llH8tPP8I'M-

5 MM, rny6HH8 nonOC'l'H-40 MM, YJcToqHHK pa60T89T B HMUY,1lhCHOM pe>KUMe C .llnH-

T9,1lbHOCTblO HMnynbC8 50 MKCSK H qacTOTOfi UOBTOpeHHSI 100 I'U, EnoK-CX9M8 

CHCT9Mhl HMnynbCHOI'O UHTllHHH npRB9.ll9Hll Ha pHC, 4, 

¢OpMHpOB8HH9 HMUYilbCOB. B 6noKax ocymecTB,1lSI9TCSI C UOMOlUhiO liCRyCCTBeH

HbiX nRHHHe B 6noKe HMnynbC8 llYI'H B Kll'-19CTBe KOMMyTHpyio!L{eit na~1Ubl npnMe

H9H THpaTpoa Trl-215/4 • .llnH cornacoBaHHH conpoTHBneaHii H ynporuemHI I\OHCTPYK'"' 

UHH HMUYJlbCHOI'O TpaaccpOpMSTOpa H HCKYCCTBeHHOil: JlHHHH ·aa BbiXO.ll9 OJlOKa HMnynb

Ca OTCOCa CTOHT Mo.aynSJTOpHbiit TeTpO.ll rYJ-30 C H8KOUHT9JlhHOii 9MKOCTbiO B ano

.ll9 If tj:>op'MHpyiOmeit HCKYCCTB9HHOH nHHHeit B U9nll C9-TKH, 

npu Hccne.aoB84HH onTHM8JlbHOI'O BKJ110'19HIIH .llH8cppai'M ObinO uaii.aeaol qTo 

TOK KOJlJ19KTOpa .ll0CTHI'89T MSKCHMYM8 If HBJ1SI9TCH 6onee YCTOit'IHBbiM D TOM cny

qae, Kor.aa .ciMacppar<Mhl. coe.auaeahi c 3eMneil: ; .. U,oTcoca I qepea 3Ha'IHTenbHbie 

conpoTuBneaMn /!MoM, pile. 41.- npoae.aeuabre H3MepeaHn noxaaann 1 'ITO 3a c•teT 

npOTSKSHUSI HOHHOI'O TOKa UOTSHUH8Jlbl Hll .llHacppar<MaX B 9TOM CJlyqae YCT8HaD

JlHB810TC51 npHM9pHO paBHbiMH /aeCKOJlbKO M eHbllJHMH/ TSM, KOTOpbiS HeOOXO.llUMbl 

. . /3/ c ,t,.. 
.llJlSI C03.ll8HHSI UHilHH.llpHqecKOI'O HOHHOI'O ny'IK8 • yMM apHbifi TOK Ha .llU8't'p-

p8I'Mhl cocTaBJ151Jl 40 - SO% oT TOKa aa KonnexTop. CnenveT bTMeTWrb, 'ITO xor-.aa · 

o6e .llH8cppar<Mbl aaaeMJ19Hblr TOK Ha KOnneKTOp .ll0CTHI'89T 30 wv A npu u~T,=l5KB. 
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H anpsr>K eHHe na H3MepHTeJibHOM eonpoTHBneHHH SIBJISieTeSI npH aToM aaaepmnaarorunM 

LlJISI . BTOpH'IHbiX aneKTpOHOB 113 KOJ11I9KTOpa , · lJaeTb KOTOpbiX MOI"ria 6bi B1IHS1Tb H& 

H3MepSI9Mbi:li: TOK. BK1IlO'IeHHe B U9Ilb BTOpOH LlHacppai"Mbi BbinpSIMHTenSI /-1000 a/ 

B ~peaenax TOlJHOeTH H3M9p.eHHif /±20%/ He IlpHBOLlH1IO K H3M9HeHHIO TOKa K01!1IeK-

TOp a. 

lY. XapaKTepaeTHKH YJ .YI. 

PeaynbTaTbi uecne.noaaHHSI xapaKTepHeTuK. YIH npH naMeHeHHH ero napaMeT- • 

. poa npnaeaeHbi na rpacpuKax pile. 5. Ha pne •. 5 /a/ nao6pamena aaan:en:MoeTb ToKa 

LlYI"H oT nanpSI>KennoeTu MarHHTHoro nonSI. PaapSILl ·aamnraeTeSI npu none 

nopSI.nKa -1170 apeTe.n, H TOK paapSI.na MimoTOHHO aoapaeTaeT e poeToM MarnuT-

noro nonSI •. OanaKo npn: nonSix, 6onbruHx 1540 apeTe.n, aoapaeTanne. ToKa eTaHoBHTeSI 

neaHa'IHTenbHbiM H LlMbHeiilJ.lee IIOBbilllenne nonSI - neueneeoo6pa3HbiM. Ha pne.5/6; 

npHBe.r(eHa 38BHeHMOeTb TOKa. LlYI"H OT Ll8B1IeHHS1 B BaKyyMHOii. KaMepe. PaapSILl 
-5 

na'IHHaeT ropeTb npn aaaneHHH /1,8 .; 2/ 10 MM pT.eT. ToK .nyrn uMeeT MaKeH-
. -5 

MYM npH aaaneHHH nopSI.nKa a· 10 MM _pT.eT. Paexoa raaa npH aToM e~eTaBnSieT 

9 eM
3 

fMHH. npH aa1IbHeHlJ.leM yB91IHlJeHHH LlBB1I9HHS1 B Bi:lKyyMHOft KaMepe LlO 3Ha-
-4 

lJ9HHS1 /4~ ~ /• 10 · MM pT.eT. TOK LlYI"H BHOBb HalJHHaeT · B3paeTaTb 1 OLlHaKO aTa 

o6naeTb aaanenHft He· SIB1ISieTeSI,. pa6oqeft Ll1ISI aanHoro nonnoro neTo'IimKa. HaMepe

HHSI .npOBOLlH1IHeb nyTeM onpeaeneHHSI H8 aKpaHe OeUHJlliOI"pacpa YJQ-4 8M01IHTYLlhl 

HMIIY1Ibea,. eHHMaeMOI"O e· aT81IOHHOI"O ecinpOTHB1IeHHS1 B 75 OM 1 ·. BK1IlOlJeHHOI"O noene-
, ' 

aoaaTenbHO a uenb paapSI.na~ Ha pRe. 5 IB,r/ l'lpHBeaeHbi aaaHeHMoeTH 1-oKa uoaoa 
' ~"' ' . 

Ha K01!1IeKTOp OT HanpSI>KeHHOeTH M8I"HHTHOI"O 001IS1 H ;LJ.aB1IeHHSI B ~aKy~MHOii. KaMe- : 

pe. 8TH 3aBHeHMOeTH 1 B oeHOBHOM, eOOTBeTeTBy5I npHBeaeHHbiM Ha pRe. 5 /a, 6/, SIB- • 
I 

1I5IIOTeSI1 KaK H eneaoaano o:>KHJ:laTb, 5o nee pe3KHM·B. npa yMeHblU eHHH Mai"HBTHOI"O.; 

001ISI TOK HOHOB y6b!Bae'r He T01IbKO aa eqe'J' yMeHbiUeHBSI TOKa LlYrB 1 HO H aa .'elJeT 

yaenn'<JeHHSI Ll01Ilf HOHOB, nonaaaiOIUHX aa llHacpparMbi; YMeHblll 9HHeM paeeeSIHHSI Ha . ~ . -' .. . 

raae o6'bSieHSI9TCS1 H 6onee pe3KH:li: MaKeHMyM TOKa HOHOB npH Ma1IbiX Ll8B1IeHHSIX. 

H.a p~e. 6 IIOKa3aHa 38BHelfMOCTb HOHHOI"O :TOKa Ha K01IJ19KTOp OT OTeaebiBaiO-
. -5 

ruero HanpSI>KeHHSI LlJ1S1 LlBYX Ll8B1IeHH:li: B paapSILlHO:li: KaMepe: 6~10 . MM. pT.eT. 
.. ·-4 

H 1,2 ° 10 MM pT.eTo 
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' npH 3H8lJeHHll OTC8CbiBaiOLU9I'O HanpSDKeHHSI B 20 KB TOK HOHOB AOCTIJraeT 

50 Ma. HaMepenun npoao.nn:nn:cb no cxeMe puc~ 4 nyTeM uaMepenun aMnJIIITYAhi 

HMnynbca Honuoro TaKa,. npoTeKaromero qepea STanouuoe conpoTuanenue n 1 KoM. 

¢>oTorpa¢uu HMnynbca uanpsrmennsr ua BTOpii'II:IOii o5MoTKe Tpauc¢opMaTopa 

.nyru, TOKa .nyrH H ToKa nonoa npuae.rieubr ua puc. 7 /a,5,n/. Onu nonyqenbi ·c aK-. 

pana ocqHnnorpa¢a 110-4 npu no.naqe COOTBeTCTBYIOlUHX HanpsDKeHHH Henocpen-

cTaeuno ua nnacTHHhl aneKTpouuo-nyqenoii Tpy5Ku. MeTKJ.I pacnonomeubi c HHTepna

noM a 10 MKceK. nnK uanpnmennsr ua BTopH'IHoif o5MOTKe Tpanc¢opM aTopa .nyrn 
• 0 

a Hatiane HMnynhca I .no aamnranusr paapsr.na/ nocnrraeT 3,5 KB. 

C U9Jlbl0 BblSICHeHHSI B03MO)I{~OCTlf nonylJeHJlSI 3H8'JUTeJib!JbiX TOKOD B paspsrne, 

lJTO M O>KeT npeACT8BJISITb UHTepec llJl Sl lfCTOlJHilKOBo MHOI'038pSIAHbiX HOHOD, 5biJia 

TaK>Ke uccne.nonaua aanucHMOCTb ToKa nyrJ.I oT npnnomeHuoro narrpsr>Kemrn npii 

YM9HbW9HHOM AO 50 OM 5annaCTHOM conpOTHBJieHJJH U K09cPcPHUH9HTe TpaucciJopMa

.UHH HMnynbcuoro Tpaac¢opMaTopa .nyru npuMepuo panuoM enrmHue. Pesy.nbTaTbi 

aKcnepHM euTa npHne.a.eubi n Ta5nn:ue 2. 

Ta6n11ua 2 

p = 1,5 • to-4 
MM pT.CT., H = 1800 apcTeA 

v~ ~fOf• TP-p<V · B 375 475 556 650 

0 I i:t'""' 
a 5 7 8,5 10,5 

K aK an:.nuo ·11a Taonuuhr, npn H3MeneiiHu TOKa nyrH oT 5 a .no 1 Oa narrpsr)l<euue 

Ha AYf'9 OCT8B8JI0Cb llOCTOSIIIHbi.!yf :n paBHbiM 125 Do nuK uanpSI:>KeHHSI /J:J,o 38>J<UraHIISJ 

AYI"Vt./ AOCTHI'8JI 3 ~ 4 KBo 

HeOOXOAHMO, OAH8KO , OTM9THTb, lJTO K8K uanpsrmeuue H8 paapsrne, TaK H TOK 

pa3pSIA8 ue SIBJISIJIHCb AOCTaTO'IHO CT80HJibHbiMH. 
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Y. 3 a K n 10 'I e H H e 

\ 
.KaK BHll.HO H3 npHB9ll.9HHbiX BbiW9 pesynbTaTOB HCCne.a.oBaHHSI HOHHOI"'O H.CTO'I-

HHKa c nonoCTHbiM KaTOll.OM, HanH'IHe nonocTH B Oll.HOM H3 KSTOll.OB o6ecne'IHno 

d 
.... 

0 
a · 2

1 BhiCOKYJO nnoTHOCTb paspSI.a.aoro TOKa I ... 1 /eM npH pa6oTe B o6'&eMe 

C BbiCOK.HM BaKyyMOM1 a TaK)l<9 n03BOnHnO yBenH'IHTb ll,HaMeTp OTBepCTHSJ B .a.py

I"'OM KaTo.a.e anSI oTcoca HO<IoB .no saa'leHHSI 6nH3Koro K .0HaMeTpy aHOll.HhiX .a.Hacp

par'Mt 'ITO nplieeno K 3Ha'IHTenbHOMy yeenH'I9HHIO HOHHOrO TOKa, 

KoacTpy:KuHst ycTaHOBKH, B KoTopoA npoBO.nHnocb uccne.a.oeaaHe YfYf, ae nos· 

BOmma OCYlll9CTBHTb aHanH3 HOHHOI"'O TOKa, Oll.H~K0 1 H3B9CTH01 'ITO B YfYf C pa3pSI

ll.OM THna neHHHHI"'a npH TOKaX ll.YI"'H 1 - 2 a HOHbi H~ COCTaBnSIIOT OT. 

50 ll.O 90% 14•5 •61• 

TaKHM o6pasoM, 6naro.a.apst HcnonbsoBaHHIO nonocTaoro KaTo.a.a B paspst.a.e 

T11na neHHHHI"'81 y.a.anocb C03ll.aTb HOHHbiA HCTO'IHHK1 KOTOpbiii Hapst.a.y C o6meH3-, 

eecTHhiMH .a.ocTOHHCTBaMH HCTO'IHHKOB c xono.a.HhiMH KaTo.a.aMH cnoco6ea oT.a.asaTb 

3H~'IHTenbHbie HOHHbi9 TOKH npH OTCOCe Bll.Onb M8I"'HHTHOI"'O nonSI / ll.O 50 Ma npH 

Uo:c.~ 20 KBI, ycToA'IHBo pa6oTast B o6'&e~e c BhiCOKHM saKyyMoM nopst.a.Ka l 
-5 . 

I 5 - 8/• 1 0 MM pT.cT. 

PyKone~ nocTynHna B Hs.a.aTenbcKHA oT.nen 
a, 2 MapTa 1960 ro.a.a. 
' 

• 
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