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ll8CJTUf,OBAHHE Bh1XOlLA ~morOSAPflliHDIX BOHOB 
v.rs .ztYroaoro T~PK..TOTPO'mor~" MCTOtrHVKA c 
I<ATO,il:AMvl, H3r'TOBJ1 T\HHHMV METO.ZlOM IJOPOlli­
KOBO;~ l,f!?r AJJfYPrvm • 

.IJ:eMLHHOB A.B., Ky:rrr1III A .. H., JJMHeB A.J;;., Danam A .. :Vl. 
l:HCTHTYT /1;zJ,epHbiX H cc.JI e;zr.oBar-urti AH YCCP, r. K11en 

TiaHJ1qKMHa B.B., Pa~qeHKO n.H., CKopOXOA B.B. 
VfHCTMTYT TipooJieM MaTepHaJw:se;:r.:mliHr AH YCCP, r. ~CHen 

IoroMO.hOB C.Jl., Erif18MOB A •. \., Kyrr-rep ~3 .E., Tiac!OK A. C. 
06~e;zJ,HHeHHHn ~HCTHTYT B~epHux VccJie~onaHn~, r. Jy6Ha 

B l:ac'l'OHil.;ee B peMH n;t'-IIUI T H · eJJ.blX 1WHOB H8X0)1.~-:T ;·:npoKoe npilr.le­

HeHne r-caK B TYH7j.Qi~ d1Ta.JILHI:IX ~H3B re·crcHx I1CCJ18;II.OBJ.HHHX, 'I'3K l'l B pe­

r:ieH:VHl l\HIOrHx r-rayqHo-TAxr-mq ecKMX :1 DJ)l1KJia,li.Hb!X 3 a;zr,a q ./I/ Pe::JeHH e 8 ·rHx 

3a;ZT,a'i BO MHOI'OM CBH3aHO C C03~3H:I8L1 I1 pa3BMTM8M YCKOp11T8JI:bH0~1 Oa3H 

,LI,.TlH TIOJ.LyqeHH5i li!HT8HCMB ELl X nytiKOB T m:e.llb!X L10HOB 1 3 03MOJKHOC1' B:MI1 

HCI10Jlb3Y 8r11b!X B JCICOpHT8.]!. .RX P CT O'f ~mr< OB J';1FOI'03 api:;IT,HLlX HOHOB /;"c'i., 8 o H./. 

B CBH31f C aKTYaJJ:bHOCTb!O llfOOJie;,.;J:.i B noc,re;zr.ime I'O;Il.bl IIClpH;zr.y C rpa­
,li.HITEOI-I.Hb!lvl ;zr,yrOBb!M HCTO'lfHVIKOM Mo3 ,Mo paspa6Cl.Tb!J33')TC5i HOBbl8 THTihl 

li10HHb!X H CTO'lfHHKOB: J.La3 epHblM J'i CTO 1HJ1K /2/, 8~11 8K TI)OHHO-JlytJGB ofi /3/, 
UCT 0'-IEHK Ha 3-Ji8KTfO HHO-I(Jiii(ollOTpOIFIOM p 830Hl.',HC e I 4/. 

Tpec5yDTCH HHT8HCHBHE8 

fJ;{'UClil 'l'fi:JGJJblX MOHOB, KOTOpLie i':10r.{T (blTL DOJl~rqeHH M3 ;rr,yrOBoro HC­

'l'OlJI-J:rU(a C DO,IJ,OrpGBllblM IGJTO;l!.OI1,r /5/, KOTOputt .8B.hH8TCJl B 8TOL1 r,.;;:ytrae 

I-IC:lHOOJl88 3 :(l8KTHBHb!M li1 HCfJ0,113YCPCH B HaCTO.Ril\88 Bp8M.H rra MHOI'VfX 

ycrcopHT8JIHXo 

0CHOBEhlM 8JI8M8HTOM, onpeneJIH~mHM K3K MHT8HCli1BHOCTb MOHOB 
~' c,.') ,<.. 

_ I23.'lL1q:rwx 38p.R:;lJ,HOCT8H, Tai< H B:~:eHr EenpeflblBHOH pauOTbi JJior-moro 

TOqHJiiK3 ,TI,yroBoro THTia HBJfHGTCH I\ 9TO;lJ., f8;!..Hivl3H f860Tb: KOTOporo 

DOCBRIT;8H l~H;ll. HCCJI8lf,OB8H:HM /6,7/o I\aiC OTMeqa.;10C:b B paOOT8 /6/, 
paspyweHH8 K3TO.TI,a, KOTOpoe TipOMCKO;Il.HT 38 cqeT HOHHOA OOMdap;n.H-

HC-

pOBKM CO CTOpOHbl pa3pR;zr,a, Bo-nep3UX COKpamaeT CpOK C~y~6bl HOHHOI'O 

MCTOqmiKa, a BO-BT OpbiX 1131\A 8HH8T reOM8TpHIO pa3pHP,a 33 CY:8T 0 ce­

;l!.Cl.HHRpaCTibiJI8HHOrO MaTepHaJia I\aTOZI,a Ha CTGHKaX pa3pH,1!,HOll 1\aMGpb!o 

TipOHCXO~liiT Taic::e ;IJ, OTI OJIHHT8JI1H08 JOCTYTIJI8Hl18 B pa3pH~ H8i1:Tp8Jib­

Hb!X aTOMOB, qTO npHBO;ll.HT K CHMm8HMID BblXO;ll.a MHOrosapH~HHX HOHOB 

M3 HCToqmuca. ]l,JIH DOJiyqeHHH MHOrJsapH;ll.HblX HOHOB B HCTOqHHK8 ;n.aH­

HOro TMTia H806XO~HMO EM8Tb ~ocrarO'-IHO BHCOK08 HaTipH*8HH8 pas­

prr;n.a /500-riOOO B/ npH TOKe 15+20 A, '1TO TaK:::e HaJiaraeT ;TI,OTIOJIHI1-

T8JibHb19 Tp80033HHH Ha KOHCTpYKQHD H MaTepMaJI KaTO~HOrO Y3Jiao 

. 
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TaKHM o6pa 3oM, uia repHa.JI rcaTo;n,a ;noJIEeH o6Jia;z;,ar :b xopOi!l ei-i rerrJiorrpo­

BO~HOCT:biD, B~COKOR paOOTOfi BHXO~a, MaiHM ~0300MQJ.i13HTOM paCITBJie­

HMH 1-I BblCOI<OU TOY:I\OM TIJiaBJI8BliH. 

B _!!83JJI:orare HCCJre;zr.onaHMti: H srw:1Jiyaraunvr ycraHoBJieHo I 6/, 
LITO B orrpe;zT,8JI8HHOM CT8TI8Hk'I 3THM Tpe6o:3aHHHM y;zr.OBJI8TBOid110T 1\a­

TO;II.bl I13 130JI:bTpm.1a M TaHTaJia. BoJII>C!:pat"~ )Bble I(aTOJl,H B H80TOHII(88 Bpe­

f.,iB x13rOTa:BJI11BBIOTCH 113 llpOKOBaHHbiX npy l'I\OB. Tipli ':' e:vmepaType )I.O 

800 °C 8TOT LiaT8}!11aJI 5IDJI?8TCH Xl!JITK'VH;, IT 03TO: 1Y ero J'!GX~HFit.IeCKBH 
o6rac50TICB 3a'!':_J:/;Ll,HHT8JI:bHa H ;IT,OOT3TOLIHO TliJ;IT.OGiiliCa., fTpe;zT,CTaB.;1H8T 

HHTBDBC B03MOrrHOCT:b no~yY:aT:b KaTO;Il,U HJHHOro HCTOqHTIKa CTIGKaHI18~ 

BO..,'I:btJ~pclJ..WB oro TIOpO!IlKC' , LITO I1 03B OJIHGT /ICIC..,'ITJ"liV! T:b i.l8XBHI-FI8CKJ'f0 

oopad OT KY e 3T:VIlv'f I1 CCJI8~0BaHI1IHI.!I TI{)CB 511:.(8 fla He CT 0 Hll(aH paOOTa ~ 

3IC~n:.·pJ;HoJ18HTH 0 Ka.TO;IJ,m.iilii fJOIC8.30 .. Jiii, LITO 0/TJIVIU H3 OOHOBHHX 

TpeOOBaHWfi I\ CnetieHHbiM KB.TO,TI,aM .8BJIH8TC.8 DOJiytJ:eHM8 113;L,8JIHfi C 

nJioTHOCTbD, OJIH3KO~ K reoperrrY:eoKo~. JoJiyqerrne ra~o~ n~oruocr:vr 

0[31\aiiHeM O'Y:8Hb Tl_JJ';Il,IIaH T8XHOJIOri·Iti80IWH sa;r,a<ra, T.,I\o ODCLI8HIIbiM 

M8TaJIJI npaKTM1.J8CKH BCer;rr,a CO,Il,8pJ;;·:vrr OCI'aTOLIHEe llOpl.! B .KOJIH'Y:eOT­

B e 5+8%o BM80T8 C T8M, B pH;zr,e OJiyqaeB IIMT~e HGKOTOporo 3 Ha'I8HH51 

DOpHOTOOTH paC)OTOCTIOOOOHOCTb H3,Il,8JUIH 'v;8HH8TC.8 MaJID. IJOBTOMY 

,TI,JIH I<aTo;n,on Heo6xo:n.m.w Ob!JIO onpe,II.eJIHT:b I<pviT:ViLieor<yro Be.JiliP-IliiHY 

DJIOTHOCTI1, :swue I<aTopoi1 xap2I<:'I'efHCTH.KM Karo;n,on y;n,oBJ.LGTBOPHJII1 

o bl n epetiiiJOJleHHHM rpeoonaHI1HM. 

~JIH H3rOTOBJI8HHH KaTO,IJ.OB /PMCoi/ OUJI DCTIO~:b30B&H ~BC­
DCJ.)CHI::!H noporuoK BOJibCI:l~wMa c ;:as1 .. 1epoM y:;::crEL~ C ,5+1 MI:l,t~ T8Koii 
no ];)OlliOic o.rcr:vrB HO ynJ~o 'l' H r er c 5! n pr Hetrp E s eo KIJ mi e T oro , ;II.JHT c r-rir~:e mur 
T8Mll8IJDTYf'bl 0Ul)2.00T~CH H I!013b1i:l8IIlii H fiJlC T~W CT!l CD f:';tYSHI-ii:>!X 3 arOTO:S OI{ 

3 DOIJOil.!OK ,li,ODOJIH.f·JTGcllbHO BBO,l~HJIH 3 Ka1J 80TB8 2KTlifBaTOpa r;eOOJI:OUIG 

hOJHFrecr:sa Hvm eJIH /JJ.o 0, 5~/ loe/., Karo;r bi nsro'raBJmBajmCb nr)eoco­

J3aH:vreM nopOI.!lKB.. B COOT.B8TCTB.)l:J:UI,HX npec c~IOIJI'.1laX H O;iJ,HOKi_i8THLlL1 

CD8KaHM8~~ Tio~yqeHHbl8 TaKliM Oupa30M ~&TO,IJ.E M~GJIB fl~OTHOCTb 

II ,71+18,72 r/ c1} H no~JHcrocrb or 2,1% 71,o 8 ,c;t. 
Crzo poo'r :b pacnblJJGHI1H KaTo;n,a B J,YroBm,'" pa3pf',TI,e ~33BHCJiiT I'c-~K>: e 

orr J\ampoCTDYI\TYJ?bl ocpa3L\3, TOlJ:Hee OT cpe;L,Hero f83J!lGp3 :::ep8Eo Ha 
'?HCo2 IlphBG~8HLI lC<l!Jl{].:"OC'rpyi(T;)f];)bl IC9TO;IT.C•B {aBLOi~ D.;;O'l.1 I-IOC'l'H, HO 0 

-~~ro -··tr l~'"' -- ·-3- · '1'"''1- "'""'"::-.c 0·rt·cm---I1B'C ---- ... __ 0 n·ro B T "'OU8"CG r•:. .. :h-_L :,.Jyj J::c.<. N;t;_L-oiJI:: ,_)(;;l,t:d. : iv'J..,)l . I lJc,L,J:-1 , '"l ll:J '\J 

pa6oTu r<aTo;n,a n.poucxo.zun pei(l~l'IC'I'CJJ.'.JIH~ &DHB r .. 1eTaJIJ.ra, Eo ee IJO.JI­

nora 23.t-niCHT OT Halia.'~bHoro0 J.~23:.L;;na3·~;~j,o~/;enLJJe ~;as;'ej_::bi 

3 epB8 D 00.!18 GT- eKaHWH, TG!v~8H:SUlt;I~~HCT8J1.JHI3J' ~;T0 51 EOJl!J:)_pmii, 

r,:s}:;::eiiVI8 rpaHMLT. TO:pLW3H1'05T J;aCDOJIO:E81IHLHkli!: Ea. ll1iX M8jlJOli'Ali DO)a­

:L o TipH /l8I-IIIUX TOKOBL'X HGrp.)'3FB.X 8ppo3 OHI1b!M H::~ I-IOC .t:l.arro(T,OB C 

I.l G.JIICO 3 epHYICT 0~~ C rp;;rr~ ·Typo t1 B bilil e, a OTj ;ED : : flT 8IJ:VIaJ~a D :;;mH CXOJf.ltlT 

no rl_)aHHE2M sepeH B BM;zr.e u.eJ~ux EOJIOHJifto B rzpynHo3epr-mCTCM 
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MaTepHa~e apposHoHHHa HsHoc MeH:owe ~ npovrcxo~HT nocreneHHO c 

n~ocKocTe~ 6o~:ornHx sepeH. no Mepe yJeH:oweHHH sepHa BD3Mo~eH 

ero BblpbiB no rpamn~e ocraTKa. Tio;e,oo [-Ia.H rcapr:vrHa Ha6.rJn;e,aeTOB 11 

Ha KOBBHHbiX KaTO~ax. 

T'CDHT&HJ.iiJI CD8ti8HHb!X Kc~TO,ZI,OB ]}:OBO;IJJUI:VlC:O Ha CTGH;ZT,G MOHHb!X 

vlCTOtiHHICOB H [(HKJlOTpoHe Y -300 IfJP 0: 1HVl 1 a Tai<JKG Ha CTGHAe 191 
VI D.HKJIOTpoHe Y -240 :V~Fm AH YCCP. EHJi) 11CDLITaHo Hecrw~LKo ,I!,e­

CHTKon Ka To~on c pas~HtrHblMM napm.WT)aM:H. B Ka ~recTB e padotrHX 

ra~303 :v.rcnoJ113 OBaJIHC:o a3 OT H aproH. 1apaMeTpbi paspn~a HOHHoro 

:VICTOli HHI<a onpe~G.JI.Ff.JIMC1 OTITHH8~:bHbiM )GJKI1MOM, COOTBeTCTB~K.lliFt1M 

MaKCYIMaJI:&HoMy BHxo~y BHCoKosapn,ZI,HbiX no HoB I Ar+6 11 /~r+ 1 I. 
Pacxo;n; MaTep11a.~1a onpe;n;e~rr..JICH B3BGllllna·mre.M r<aTo;zr.a JJ.o 11 rroc~e 

pa60Tbi 0 1-'JCTOqHHIC padOTa~ C traCTOTOH 100 ru; M ,ZI,JU1T8~:0HOCT:OIO 

:vr.Mrry~:&ca TOKa ,ZI,yr11 npH6JII13I1I'e~MIO I ,7 MOo Pesy~:oTaTbl HCDbiTa­

HHH npHB e,ZI,eHb! B Tad~MueL. 

TadJIVILJ,a I. 
Pes~r~:&TaTbl HCITHTaHHH cneqeHHl~X r-caTo;n.on. 

Il.JIOTHOCT:b TiopMCTOCT:b ToK Harrp;Vi~. ToK MoHon Ar, MA Pacxo;n; 

rlcM3 
2f lJ.li'Hz A lJ-lflli! B +I +2 +3 +4 +5 +6 +7 rltrac 

!8,68 2,7 6,0 600 I4 26 30 18 8 1,0 0,10 0,430 
18,61 3,0 6,5 650 !3 22 37 IS 8 I,O 0,13 0,440 
18,64 2,9 5,5 60{· 15 26 3I I9 6 I,O O,IO 0,370 
16,57* 14,1 6,5 60{1 10 27 32 20 6 0,6 0,03 0,380 
17,75 8,0 6,5 60(l I4 28 30 17 7 0, 6 0,0 6 c ,370 

!8,29 5,0 6,0 G5{) I9 29 29 I8 5 0,8 0,08 0,450 
18,23 5,4 6,0 60(1 I3 JI 33 I5 5 0,7 0,07 0,360 

*:E 83 .I!,OOaBIOi HHKG~/I" 

Kaic BH,ZI,Ho 1 n CJ1~-qae r:2.TO/I,OB c DJIOTliOCT:biO Hvn~e I8 ,0 rl Oi:1
3 

H20JIIO,ZI,aGTCH CHHJKeHHe Bb!XO.TI.a VIOHOB BUCOI01X 3apH,ZI,HOCT8li. KpOMG 

Taro 3TH I<BTO;zi.bi 0 0JI8)~aiOT H8/i,OC'raT OtiLOfi 1v18X8HELJ8CI·<oii npotiHO CT bf:J, 

BCJIG,ZI,CTBHG trero qacT 0 l1Iil8GT M8CTO pC.CI<r;~blB 8HH8 Dl)I1 no CTaHOBI<e 

liiX B KaTOlJ,Hbi:H Y3G~o FaH~J'tiWHG p83YJIJ,T8TH TIOJiyqeHLT 0 K8TO,ZI,aMH 

HMeronFJIMll n~oTHOCT:b BHrne I8, 6 rl 0~14 ITOIJIWTOCT:b 2,7 -;.3 ,0%. Tipn 

I1CDO~b30BaH!1Ji! 3TMX ICaTO;IJ,OB B CT8H;lJ,OI:biX HCITHTaHHHX Iii npH paoOTe 

Ha UHKJIOTpoHe y .... JQO TIO~Y1IeHb! TIY'Y:KJil 1~c:o3.I1. CpaBHHMb!G 0 pesy~:o­

TaTaMH pa6 OTbl 110 HHOro I1Crotrmma C Kc TOlJ,aM:VI 113 KOB aaoro BOJILfJ!­

paM:a. GpoK CJIJfJ!~Obl MO i'HOrO Ji!CT OtiHHKa Ha UI1I\JIOTpO He Y -300 npH 
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22 i-)_.,+4 
YCKOpCHHH HOHOB ~~~ COCTaBHJI CKOJIO 20 lJ:aCOB o B HaCTOHII.\CC 

BpCMH KQTO~HHC Y3JIH, BCe ~eTaJIH KCTOpb!X H3POTOB~CHH MCTO~OM 

TIOlJOllli<OBOli .MCTaJiJ[yprH:VI /PitiCo I/, li'ICTIOJI13YDTC51 Ha HOHHb!X HCTO'I­

HI,!KaX .H3 OXl!OHHoro I.J;HKJIOTpor-ra Y -240 DWI AH YCCP, r:r.e noJ1:f'-:eHH 

no HH C, 0, N , Ar, I<r. T a.r~ll e ;z:r,era.JHJ rca TOll. uoro y3.ll2, ~{aK .n.er­

?~TeJIL KaT0~2 H BKfaH, CTieKa~TCH TI3 UOJIHO~SHOBOPO DO~OlliKBo 

TOliEOCT:b J!f3POTOBJ1eiU1H COCTaB.7IHCT 0 ,I MM, liTO IT03BOJIHCT 003'­

n;BCTB.JJHT:O cuopKy Bcero KaTo~rroro ysJia 6cs T:PYI.oeMrco:J: l'·lexa­

HWliecKofi o6pa60TFM. 

MeTO,lf. flO.POiilKOBOii LICTa,llJiyprMVI D03BOJIH8T flOJIY'-Ia'r:b ne TOJJ:1-

ICO L18'l'c1IlJ.:::VFI8CKHe, HO I1 :~Oi'.GJ0311LfviOH~lbl8 ';Q,1II/~p31:l0Bbl8 KaT0,71.L!, 

B EOTO.flblX B MCTa.JTJIHLICCIWii HErT];HI(C paBHOMGpiiO :;)aCTI.PCl~CJJCHE! 

,Ii}ICITC]!CEdB BKJHJliCHhH TlJCOJ'GI'Wii BTO~;ofr ::a3hl, liTO ;Ii,ae'L' -!503-

;w:;~HOCT:b T2.IU1M oGpa~W!vr 13BOj~HT£, :s r:~~1 3IJH.TI. aTOMbl ~~pyrnx TBep-

;r,ux neuv::;crB. }J.JIH r~p:vnv;tpa Ha :?ncyHKe 3 np:vme~eHa. CTfYK'I'.V:Pa 

I~CJ.'TO;ZJ,a, CO)I.Cp:::au~ero 5 Ol~'b C~vlHbTX npo U,Bll'r OB OEOVIl~a aJiiOMI1HM Ho Ta­
I:IJ 8 KaT O,Il.bl TI OJlYLI8FE npeCCOBaEZ e:d 11 CD 8KC'diHCLt, D01')0!i!KOB ofi 0I.W-

Cll B oJIHl'JaMa M Ai 2o3 • Tio-Bh;TI.L-HWivly r-re npe;n,c Ta:BJIHeT rpy;rLr-roc-

TH BB8;TI.8HHC B BOJI:b:ZJ})aMOBYIO iJlaTpiHiJ }I,HCnepCHblX 'Iac·r:uu I<ap(HlJ,OB, 

6opM,Il.OB 1 m.iTpM~OB COOTE8TCTBYIOI.U¥JX 3JI8.MCH'T0Bo liCITOJI130BaHll8 

,7l,MCITepOHb!J: YICXO~Hb!X DO}.JOllmOB l103BOJIHCT ITOJiyttHTL ranHOMCpHO 

pacnpe;n,e~JieHHbJe ttaCTML.Tbl OKCH;rr,a pasrv:epoM ;n,o I MICM. Tar<rnvr :;~e 

CTIOCOOOM UblJHi DOJIY'IeHbl KaT "'JI.hl C IC oo .% A/203 • E 0 M3pe pac­

flb!.JICHI'Ul I\aTo~a B pa3p 8)1; nenrer::uB HO I1UCTYI13 CT .' ,03HIJ013 C< HH08 

KOJIH 1I8GS,BO fia6ocrero P 8H~8C1'~W. fip11 :13B eCTliOi1 CKO];WC1'il l;acnu­
~BHH8 ~aTOAa /7/, KOJIH~GCTBO DOCTyJaD~ero B :a3pnr pnootrero 

B G!l\eCTBa GOCTaBJTP'2T 0 ,CI-t() ,02 r/1IaJ, lJT;l C1Jci.BIIHI10 0 ITOCTYTI­

JICHHCM B pa3p51;Ii. p200'I8PO BCH(CCTBa il3 .I~Of!OJIHH1:'8JI1HOI'O paCTib!­

,J;:J18L10PO 3.J:eKTpo;z;;a /5/. 
06LI'-THO ;ll}l.R D0.1=YlJ8HliiH HOH03 :;Jie:·~teHTOB, He l'Ff.CIOH~HX B 

OJIJlJ:HOM COCTOHHMH rasoo6p28UblX C08ll,HH81TH~: 11CTIOJlb3YlCTCH JJG­

TO'IHJ!lKH C lflCI!apeHIWM paC)oqero :88Il(8J'r:Oa J!I3 TVTJIH HJIJ!I HCI'OLI-

HHI\11 c )J,QDOJIHHTBJI:SEHH pacnbiJihB.Mb!lvl :;,:~eKT}_)O.II,OM., G7I,Hai-<o B neKoTopux 

C.h~'~IaHX 1 ICOr)1,a HC Tpec5yPJTC51 c50Jibilll'I3 TOKVI, 1-TOHJ} TB8l-'/.HX JJ8-

IL(8C'.l'B t1•:JPYT Gur1 noJIY'ICHI:I l'I3 o6EY:I-C,ro I-JCTOlJ:!HU~a ,1l.JI1l roJr~nre-

HHB li10HOB H3 I'D.30B 9 3a cc.reT IJ::,:VllJ;eH9HHH Ci1GlJCHHb!X XOTOll.OB 

c ;r,oCaBr:aMH cooTEe·rCTBYIOE(I1X B8IQ8CT 3o TaKHe r-c:::.TOJI.bl c ;r,oc5aB­

r~a~JI1 AQ 2o? c5I:.Jo~1H EcnuTaHH rra T_\l1KJIOT ;oHe Y-2CO Jm?, r1~e c5sJI 
../ ll ..LG 

noJIY'-IeH .Sb!Be,ZT.eHFLi;i H3 rHEJIOT}!OHa T}I'~ EGHOB A'<'· TI0}_)5{iJ,Ica 2 HAo 
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I\8 Trr;:{8JlblX HOHOB, 0lJYti1, Jl:-7-83-61~4, }Jyc5Ha, 1983, Co9 

: Tpy/i,LI VIII Bcecoio3Horo co0 eruaHMH no 

ycrwpliiTeJirrM sap;1;::emmx cracr:nu;, r .. I, Ol1ffVJ, J:yaua, 1983, c.II6 

3. Q>of'l~-l~ E,9J,
1 

Physicc:\ Sc"lt"pta/ v.·r..3
1 

p 111 i9P~ 
· 5-t~ ?CR lo~ St:~'2C"e~ W'ct..k'!.4op 1 lvt..tvut'I-1-L4 -AivLtY"'E' 
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