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trELCTHOCTI1, c yrnepo.n;on nocnmr~eHo 1.moro padoT np:1 :Hmprrtsx 

A M830HOB HCHbll!e 200 I;l3B I, 2 ,J, 4 Ill H8CIWJibKO pa60T IIplll 

:JHCf;rii.fiX C50JibiiiC 200 ~.I:JB S,S,?. ;)TL'I pae50TLI I3biDOJIH8Hbi JIM60 C 

ITOLWI~bFJ KaMep B1'IJibCOim, JI1100 C I10tlO!!\biO CI~HHT1VIJI.ITI~110IIHLIX Ct!CT-

tiWKOB. 
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C yrnepO.D;OU I1p0113BO)I)UOCb C ITO'MOU\M) f1Y31IIJbEOBOi1 IIponaHOBOti 

:Kat.repH, 3KCITOHI1p0Bb.Bl!WMCH B nytrKC ;;-f J.te30HOB OT C11HXponmuiO-

TIJOHa mm 06'IJ8AHH8HHO:,o MHCn1TyTa SI,n;epmrx MCCJI8)J,OBaHni1. IIpen

MyqeCTBO ny3Hpbl~OBOH nponaHOBOH KO.Mepbl COCTOHT B TOM, l.ITO HAPU 

yr Jiepo,rr;a HC.XO.J.~HT CH B )adoq eti ~~~MAIW CTI'I ( C3H8) 1I TO t!Kc1 B3aHUO-

~f 
.n;etiCTBM.IT " c yr Jie)O,IT,O!Ih xopomo BH,TI;r-ra .• He;~ocTa:rKou nysblpb-

IWBOI1 rrponaiiOBOH KaJ-,Ie)bl .ITBJI.IT8TCSI TO, l.ITO CJ18.Jl}I l.IEiCTltli\ !.IC:UIOti 

sHeprHM B nponaHe He 3LfJ(HLI. IIaTiprn,Iep, cJiyY:aM ynpyroro ;;-cc... pac-

cerrHHH (E;;-, ) BUrJifl,IT,HT B ripOITUHOBOn KWAepe KUK 2"0 jl!' ., = f A8:; 

O,TI;Il0jiYt.I8Bl18 3B83,1T,LI. 
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IT. ~AWI1EPIIIXEHTATibHA5I YCTJJ-I0:3_{A 11 rEOLIETPlLfi 

OITb!TA. 

D 3KCTI8pMU8HT8 TICTIORb30BanaCb TIY3UpbKOBaH TipOTiaHOBaH KaMe

pa ,TI;:t1&M:eTpOM IIOMM M r nyeiHHOtl 55 \1M r~ pHc. I). 

I{oHc TpyKu;rw 3TOtt Ka}.Iephr ornrc iHa B oTtreTe JIB08) c:~oTorpacJ~M
poBaHue r~OM3BO,TI;MROC1 cTepen0oToaonapaToM

9). Ea3a I20MM, ~oKyc
Hoe paccTorrHMe o6~eKTMBOB 40MM. F3nepaMM B padotreu o6~~Me Kaue-

v 0 v 

phl cny~MRM QTOpnnaCTOBhle yroRKM, BHpe3aHHU8 BO QTOponnaCTOBhlX 

npOKRa~Kax, YTIHOTHHID~MX CTGKRa. 

06nytrei-me KaMepbl ~ f M830HaMi1 I1pOH3BO,lT,11RO Cb HC:v CltlHXpO

lLHKROTpOHG Tia6opaTopH:vr H,TI;GIJHbiX np )cJJrevr OH5I1I. 

l10ROJKMT8H1Hbl8 ,; M830Hbl reH8p11pOBamiC1 B M::V1lU8HI1 l13 

fiORI18T11R8Ha. J HD.EII1X 3KCII8pi1H8HTaX: 11CflOJI130B3.RHC1 Mliiii8H:fl1: TORl.I\1'1-

HOD I6Cl,i, 20 CM,. M 30 CM, KOTOpLI8 TI0!.18I~EUII1CI' HU IIYTH BLIB8)L8HHO

ro 1~3 rwuepu c:wnxponr1KROTIJOIIEL nytrt(a nroTOHOB c 3Hepnwii 660Iil3B. 

C TIOHO!l{1IO uHC1Rl131IpyiOqero MaT H11T0. Bbi,ll;8RHRCH l.fO H0Xp0Mc1T1148CKM1i 

, 11CI1YCKa8MbiX 

liO.J~ yrnoM 9° K HanpaB.rreHMK) npoTor-moro nytrKh. Hoene anuRM3:vrpyiOme-

ro LiarHHTct nytiOK Jf-r lvf830HOB I-IU.flphBJIITJICJI ti8f83 K.ORmW:LT Op B 

48THp8XM8TpOBOit CieTOHliOli 3all\HT8 B HOM8II~emre, r ,TI;e Hb.XO,TI)'IJIEtC1 

TIYBblpbKOBaH KaMepa. F -r - U830HH~IH IIytiOK BXO,lT,lAR B l\EUepy Y:8p83 

TOIIKYIO CT8HI~y ,IJ;HEtlvi8Tp01.;i 40MM, rrpo;l,JJ;Jl npe,TI;BCl.pHT8H1HO qepe3 CBL1H

IJ,OBUH KORm'lMb.TOp ,n;mmotl: 201!M 11 lft8J~Hhiri (1IR1Tp :)8r/m.l), IIOMeqeH

Uhle H8ITOCIJ8,l1;CTB8HHO rrepe,TI; KaMepoil. ~11JI1Tp CRY~HR ,TI;RH OtiHCTKM 

8) CoJIOBbeB i:I.ll., I{na,IJ;I-[[!IL\I{&H E.H. H ChmpHOB H.A. 0TtieT JIB~,, 
I956 r. 

9) CTepeor~lOToannapaT CiHJI 3aMLrcTBOBaH B JiaoopaToprni n,TI;epHLIX 
npo~neM, B ceKTope T. P.J.CynHena. 
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nyt.IKG. rT I.1:830HOB OT ITpOTOHOB TOfO 1~8 1H.IIIYJI1Ca, l.ITO :VI 

y F- M830HOB. reoMeTpl1.f[ OI11ITa l10KL!.30.Ha H<i IJliiC.2. EbiJIO nony-

l.I8HO 3500 GoTorpa~rrn npn sHeprM~ 270~IO hl3B M 400 ¢oTorpa-

0MTI npM E=250~IO U3B.hl8TO~bl odpadoTKH nonyt.IeHHHX pe3yJI1TaTOB 

OTIHC1lllbl B 0Tt.Ii3Te B&H rc1H-l.IG.Ha H ,rr,p. IO). 

)lJIH CHHxpoHH3all,HH p&_doTu ny~bipbKo Botti KaMe pH c ycrw pMTe

neu HCTIOJI130B&JiaCb CTI8ll,MaJibHCl.H pa~MOCX8Ua, HL BXO~ KOTOpOTI 

TIOCTyTiaJIH WMTIYJibCH OT ~OTO~aTtiHKCl BapHaTopa C t.IaCTOTO~ 

80-IOO repn. 

'Y:epe3 :rtar.c,TI;tre I2ceK cxeua OTKPLIBLLJI&C1 ,TIJW TIIJOnyciW.HltW 

3-4 liMTIYJibCOB c)OTO~aTtiMKEl 11 BI.J)JaBaJia COOTB8TCTB8HHO 3-4 HMIIYJib

ca Ha BI0J:IOq8H118 BhiCOIWI·I t.IaCTOTbl 1-I CX81:J1I ynpaBJICHH.H. 

IIepmrti 3arryc:rtaiOmHtl: 11MITYJI1C Mor pe rynMpo BaT 1c.rr 3a~ept.moti 

TaK, tiTodu Ka:Mepa penwTpMpoBa.na J-r1ti M.rrvr 4-hlii nMYU{m,c yc:rw-

p8HHLIX l.IC1CTMI~. 

Jil. OIIPEJ(EJIEHHE IIOTOltA !f~" -h~30IIOB H :,:;.9?EIC1'Ir[3IIOJ 

.UmiBH KAitiEPd_._ 

IIo.:n;ct.IeT t.Irrcna lfi'- :Me3oHo:E, nonnnmnx B KaMepy, ublJI 

rrpon3 Be~ en H83aB!tiCHMO TpeM.rr HD;.C mo,IJ;aTeJI.rrMH. PacxoY.{.TI;8HHe B 

TIO,IJ;Cl.IHTaHHOM qHCJI8 ;;--r- M830HOI. He rrpeBIJlil&JIO 55''~• IlpH IIO)J;Cl.I8T8 

ne ytiHTbiBam1c1 qacTMll,bi c ITJIOTHCCT 110 ny311p1rcoB ( ~ ~ I, 5), 

rrpeBbllllarou~eti TIJIOTHOC Tb riY31lpbiWI. ( ~ =I, 2) ~JIB 250-270 ill3B 

11 -1,;1830HOB. )J)I.H npoTOHOB iflr;o ~ I, 7II) , ecn11 HX 3Hepnr.rr 

-
BaH TaH-ti?;I-I~ Ba~ HY.-n~e~, .U~n!,...Ua-nao, l{JibJl;IH1ll,Kan E.H., 
C o noB 1 e B 111 • J'l. 0 T q e T J in,; , I 9 5 7 r • 

II) EmmoB, JloHaHoB, 1~pecTmnwB Jif.~:'J:'2 T.3I BHrr.5~)I) I956r. 
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60Hblli8 500 hl8B. llpM yKa3aHHO~ Bhlllie reoMeTpMM OITBTa TaKMe npOTO

HH He MOf Hl'I flOI18.CT1 B IIytiOB: lit- - He30HOB. I1pOTOH.El, HMeiOJ.Ul18 

l!fMITYJI1c, o,IJ;I11IaiWBhlti c ;;-~" -Me30HCJJ1M, mttem1 3Hepnno ~ IOO I-il::JB 

VI TIOfJIOJ.UilJIMCb B l·WJ!:HOM r)HJibTpe CI8:'/cM
2 ) ' CTO.HBIIICM nepe,JJ; KctUe-

" n I roO') pOri. DI(Jlc . .IJ: B IIY'liOK ·, OTI-<:JIOH8H118 OT :rarrpC:,BJI8H:VI.H IIYtiKil He > 

OT y;-f" H830HOB, ynpyro HJI11 Heyrrpyro pc;,cce.rrHHbiX B c)HHbTpe, CTem:ax 

lWJimlMETOpa I1 K5M8phl H MMCIIJ!lf,MX 3He]li\HIO :1:00+250 i'vbB (~ =1,5+1,2), 

cocTaBHJI Menne I%. IlpuMec1 .1-'+ I..re:30HOB cocT~BJinJia 6;Z.. lie ytir1TLI

BaJI1ICh TClKiKC CJI8,TI;H 'li8.CTHL~ C HCliOIOH )ll ;? 10° K H2IlpuBJieH11Kl nytiKa. 

J31IJIO ITOCTp08HO JlELCTip8,I1;8H8rl11:e 294 H·'L6JIKl,TI;ELBllli1IXCH O,IJ;HOJIY'liCBHX 3B83)~ 

( IJMC. 3) B 3e.BHCI1EOC Til OT TIOJIOJ::emu TO'liKH B30J1MO,TI;8i1CTB MH ITO HELll

paBJI8HMIO rrytrKa. 'Ytr8Hhlil8HH8 tiHCJia H.i6JIIO,TI;8.BUIVIXC.H O,lLHOJiytiGBl:lX 3B83;J; 

Ml1. :JcN:eKTHBHEL.H .IJ;JI1'IHEL IUtM8pH ,TI;!IH H·i6JII0)~81Utfl O.J;HOnyLJ:eBbiX 3B83,1l; 

7, 5CM. 1I3 aHan.OI'M'liHOr 0 fiOCTpoe HI1H .r~Ml )~BYXJiytieBLIX 3B83,TI; no nyLJ:Cllb 

~);")(eKTIIBHIJ . .rr :~mmt, 9, 2cu. I1oJIHLiti llJl J6er B nponane .n;n.JJ ;;-t c E=250 

H 270 Ll3B Lti800cM. Ilo\3Touy npo6er f onpe,IJ;en.nnoch ceLiem1e yupyro-
1 

OilpC,:D;eHB:JIOCh ,TI;JIJI II)Jimrti npouer ;t- B rrpoiiane B 

3TOM CJiyLJ:ae COCTB.Bli.HJl 33760 CH. 

·r·y· ,. Tl<r.TI'li'pn: rb'•l·iTJ~JI17Ii fT.' Hi'3YJibr1·, :;T '·I _ e V \,V ... ..1J jj!,..oill ~ ,o.. i.J4-d ..l.......; ..o. C-1. .1·. - ----
I) Yrrpyroe Ttc paccenHue. 

L.J. ·-f ·~I) " , '-f C _:::;, 11 +c.... , Hy;niO OTJli:ItiaTb OT ,n;pyrHX peaKI~HU 
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'it-+ro ~h ~"+;o ( & ~~~-..t>) :2) 
\, ; 

'jf -t-(n} _.. ll""+n /3'\ 
\, ) 

!( -f + (1'/ __... ';i ~ +-p (&""!SJ ·: 4) 

J3 CT<1THCTHK:r He BOlliJHI B3ulUtO.TI;8itCTEHH, BLI3BELHHbi8 'iit- -l:W30Hc:ll.111 

C OTKHIDtiOHM8N OT H~ilp~BH8HMJI nytrKE > 10°, a TaKR8 B3&MI10.TI;8rtCTBMH 

C f3 "-- 10° .: e - yroH BLIJI8TEL 3b.pn::OHHOII tiELCTHIJ,Ll B JiaOopaTop

HOli CECT8M8 KOOp.TI;11HLT). B HI~TOIJBC.U8.)T,O 10° B8JI11K BKJIEL.TI; OT Ky.Tfo

HOBCKOI'O pacce.rrmtrr, 5 :f'1- ~ pr:.cnL.IT.c. 11 yrrpyroro J:"C__p p1:1cceHHHJI, 

KOTOpHe H8B03tWt.niO OTJli1tii1Tb B ITlJOI.C,IIOBOii I\aL18l!8 OT pemW,I1H 
1
)). 

Bep OSIT HOC TI) ynpyror 0 p&.CC8.1iHHH f f HU yr H8IJO)l;8 HU yr OJ! f7 7 70° 

T2·) Oti8Hb 1..TEJia..~. o. , II08TOMY CtiHTG.JIOCL! tiTO llELCC8HH1tH Ha yroH :> 

rrpwna.n;neiKC:LT pear:urnr (3). CTaTMCHKL cJiytraeB IIOKc~3cHW. B TUOJII1IJ,e I. 

tii1CJIO O)~HOJiytreBUX IInTernaJI 

3B83,1J; c Jl" Me 30HOI!t yr JIOB 

104 150~ 0 ~ 70° 

7 87 70° 

37 ICFf 9 L I 5° 

47 
9 ~ I0° 

Onpc.n;cJieHO COtiOH118 ynpyroro r -~'-t__ Il<iCCOHHHH )J;JISI I0° 6 e ~ 70°. 

130 o.n;uoJiytreBHX 3B03.TI: oTneceno E :;Jiytram.I yrrpyroro Jl-cc pacce.H-

mrrr <I4I-II). 

I2a) HBc,HOB B.r. qacTnoe cooomeu11e. 
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no JCmi nHM E .IIonTeiwpBo n .IJ;P. IZ) np11 E=270 Lb B np11 Harnett 

CTaiiCTl1l~O 4 CJIYtJ:U./1 ynpyroro li f--p 

I0°~ 6 .c. 15° • .IJ:aJiee, OCJIH np11HHT1, 

JIOHH peaKu;MeU (3), TO B MHTOfJBBJI 

paccemn1Sr nona,IJ;aiOT B MHTepBaJI 

tJ:TO 7 CJIYtJ:ClOB C f3 > 70° o6yCJIOB 

10°~ 8 ~ 70° nona,TI;aOT 6 TEl.KHX 

cJiyqaeB. IlpH ou;em<:e ricnoJI130BaJiocb yrJIOBoe pa.cnpe;~eJienne .IJ;JIH 

neynpyroro pc:"cceHHMH j- na yrJiepo,JJ,e 113 pa6oTu '-5). Itpm11e Toro, 

B I0°~ 8 L. 15° IIOIIC.l)J;a.eT I CJiy:qa}i 110 pe&.KIJ;MM :4) -~ IIp1 

15° pec:,KnVIB ( 4) BLII' JI5I,JJ,I1T K8.K ,ll;BYXJiytJ:eBaJI 3BO 3,IJ;a). ()TH O,Il;11H

HU,IJ;IJ;aT1 CJiytJ:aeB M 6UJIM MCKJIIDtJ:CHH ~3 tJ:MCJia O,Il;HOJIYtJ:OBUX 3B03,Il; ,IJ;JIH 

ro0~ fJ ~ 70°. 

Epm:~e no;moro cetJ:omw ynpyroro fT:-c... paccenmtn, no;rytJ:eHH )~11(i-

(}JepemJ;MaJI1Hble cetreHH.rr yrr_pyroro }t.: paccemuur ( pHc. 4). 

CorJiacno 3LTCOHY 11 .n;po IJ) ~~ciicTBHTCJI1He"sr tJ:<:tCT1 51,JJ,epnoro 

r -·27() ::''B n·· BLf' 3(' '·"r:JB t:.:,;- - v ""J .._ u. ~-ct ) dv • Ha noTeHu;naJia ~JIH yrRepo.IJ;a rrpn 

0 CHOBC OIITHtJ: OCK.Oii l.TO,JJ;OJII1I lj.) )~JI51 paccemm.rr f l.l030HOB na ~rrJie-

po/~e OhiJIO BUtJ:HCJieno yr JIOB oe 

O)~HOpO.TI;HOI'O lXl. CHp0)1,0JIO IUH! H,Il,OfJHOI 0 BO!l~OCTBc•. BHYT Ill'l C(OpiJ pa,Il;I!Y

ca R == I,4·A113 ·ro-13cH =3,2"IO- 13cr;r, npn .K-- o,54·ro13
cr[

1 

11 V = 30 ::18 B ( CM. CIIJLOlliHYKi I{fHI·E YP.J Ha pi1C. Lj.) o 

I2) n T~ ilvvuH n • .~~l. -•J.J.i'l.l'l, E.i. 03epon, E. M.TioHTeKopno E~T2,T.JI Bun. 

J ( 9) (I 956) r. 

IJ) P~- !Zev'. roo p.35o (1955) 

ILt) 5. F~hb~, R. ~?vr_. ~ty( ;~~, 

p ~-''(! ~. /2£,/_ 
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lt - K03(irfllU~H8HT flOI'JIOI:~emtrr 'f)+ M831)HOB B H,l!,8pHOM B8E.(8CTB8 

~ KaK M n padoTe (5) ) dun onpe,TI,~neH no Oopuyne: 

/G ..,. Y~~v (r;;;,--.e t-b;t-n) fl 
% F/8:; 

- IIOJIHLI8 C8"48HLtiT B3a11HO,l!,8HCTBHH >:1- M830HOB CO 

CB060,TI;HLIM11 TipOTOH6..M11 l1 H8i1T.p0Hc:d:':H, .COOTBCTCTB8HHO, IIpM 

t-,._ = 270 lil8B. 1Ix 3HatieHHH B3:ITll 113 0030pu 
11 s- -H830Ilbl

11 

)5) • 

;2 - IJL;1.IIYC B)~pa Yf}l8}'0J~a. H3 rmc. iJ BH,Il;Ho, tiTO yrJIOB08 pacnpe

,n;eJrei-me yni;yroro pELccenHHH 'i"r 1..1e3onoB no. yr;repoY,e Y.JT.OBJieTBOpr.r-

Te JI1HO cor nacyeTc.n c E.pHBOli ,rr,Hr)r)rc:.ruJJIOHHor o po.ccesnm.rr. CeY.eHMe 

.J~M(:cppc:un:rrwmroro paccemnur ,Jr,JIJI IC- & ~ 70°, nonyqemroe InnerpH

poBmmeM no TeopeTnqeCKOt1 IqHIBOYI' paBIIO I93M6. nocTp08HO To.EJK8 

p&crrpe~encnrre ynpyroro pacce.rrHMH no yrny f 

l'OIJ1130HTLLJI1H01i IIJIOCKOCTbD 1t1 l1JIOCF OCTblO, B KOTOfiOii .JI8ji-~ClT nepm1q

Ha.H 11 BTOpHqna.rr tiaCTI1I.J.l.I ) .JT,JI-2: IOL CJiytrLeB, y IWTopu~= I5°L tJ !§;. 70°. 
U ·• ~ r;:,L ri-
L.aH;r,eHO, tiTO B nepxHIOD no .Jiyu)epy pacce:vmaeTc.rr :> i- ;, , B 

H11JKHIOIO - 50. 'B npaByiO 11 JI8BY~l no ryc(;epLI COOTB8TCTB8HHO 49 VI 55. 

B nr;e,JT;eJIEtX cTC.T11CTirt.IeCKHX onmdoK IJ<:ccnpe)r,e.Jiem1e no f cm.:ueT:fmq

HO. ,Un:1 yBeJIHtiemi.rr cTaTHCTl'II:H yr.;roBoe p0.cnpe.nenen:we ynpyroro 

paCC8.ITHY1H TIO f B I1IIT8pBb.JI8 0-·360° dl:IJIO CJI0~"=8HO 13 HHT8pBaJ1 

0-I G0° ·: puc. 5). Bu;r.Ho, tiTO po.CTIJle,Ir,eJiemie H8V1~1o Tponno. Epoue 

tW.JIOB CTaTI1C THKH TEIW8 p&Clil)8,I1;8JI(~JH;1C IJOJ:1:IIO 06'hf!CHIIT1 l:I8Hbr.I811 

:J(i(:er\.TVIBHOCT M:; Hadmo,n;oH:vr.s c.n:y-qaeJ c yrJ10lft 'f , 6JI1i13KMU K 90~ 

, BHE. 3, 1957 I'. 
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EcJIH :D;oOaBHTb - I2 c;rryqaeB ynpyr oro ;;t:. t... pacccmmn B rmTep-

DC.JI ? 45° n L I35° ;rJ;JI.rr Taro, t TOOLI pacnpe.rr,eJieHHe cTaJio 

1I30TpOnHbiM, TO C8'tiCHI10 ynpyroro fuCC8HHL1H Oy,:J;eT (I92, 5:!:I8, 5)MO, 

'liTO OtJ:8Hb XOpOEIO COI'JIC:CY0TCJI C CE·tJ:8Hl'IGM ,:rl;II(<·,paKil)'lOHHOI'O pacce-

JHIHH .TI;JIH -v- = 30 Ll3B npn l{ =0,5I~·ro13ca-1 • 
2. Heyrrpyroe paccemme P He30HOB HC.>, yrJiepo,n;e. 

Heynpyroe pacce.rrHHe Ff J.Iesr,non Ha yr Jiepo.~e IJI)J;GT no 

~5\ 
" ) . 

Pec:unT,HIO '~5 ) Tpy.TI;HO OTJIHtJ:HTJ> oT B3ai'IMO.'_~e~~CTBHli y;+ c yrne

IJO.Tf.O:M, H)l;YUUDC C nor JIOJ!~CH11Gi'.I P MG30Ha rvm C rrepesnpHJl)WH, ecm1 

3H8lll'11H BTOpHtJ:HCH' 0 ;;r M8 30Ha B pE)QJ-\IJ)I11 ;~ 5) l:IGHblii8 60 ib B. 

( cr~? 2;.2,5 )l;J1.H ;;f c I: .::. 60 Ll:1D l'I npOTOiiOl3 c E!::. 250l.I8B). 

TaKHX He.rrcHbiX c.TryqaeB OblJIO ceub. Hpn onpe,rceneiiHH cetJ:emiH OHH 

""' , 1 rr ·.: /'1 .., -~,· 50) BOE!Jll1 B OUlL'IuEY. GJIJtiUH jllpyroro 1 -r' paccesm1"1H , 17" , _ 

D 0 CHOBIIOH JlGI'lW OT.]l;GJISIIOT CH OT C.'IYtic:G B Heyrrpyror 0 paCC0JIHH.H 

J;f" MG30HOB Hh yr Jl01W)~G flO K1'IH0Mf.:~TTK8 H EOMITJIC,Hc.pHOCTH l33£l.HlW

)J.CtlCTD1IH. 0)J.HC:~IW OLIJlO 4 CJIY'4L.rr, .:OTOpHe Tpy,.TT;IIO ClbiJIO OTIIGCTL'! K 

ynpyroBy HJIH KBa3uyrrpyrmry l!acco 1mno 

ooJI:Gmoii oEmc5r-m B 113HepeHim yr .rr&. tf • 

I' t- HU IFJO TOHG 113-30. 
.l 

Bcero 3B03A c M030HOM o6HE~y~eHo 65. B 8TO '4~cno BOillJIH 7 3DG3.J1: 

IIO peLI\UIIII (3) ,I~JlH t9 > 70°, ILI,TI;8.7I8HIILIX Dp:Vl 1'1CC;1GJJ;OBaiUUI 

o,:'J)IOJIY'40BHX 3I383.TI;o IC 65 3B83,:J;ELL1 :ryjr:Ho ;r;o6aBI!1Tb GIL\8 5 c.rry'4c.teB 

pacce.rrHI!lSI HC. CB~3aHHOM HefiTI)OHO i3 liH':OpBLJI 20°~ [) L- 70 

\ CH. nyHKT I) :vi 2 c.ny'4a.rr p0,CC0HHM! na. C I3.f'/.JA1HHHX IIYKJiOHLX 

B 11HTG}J BL.JI 00.::.. (7 c.. ')00 t:.. • IIoc J1C.l4 n rr.n ouem~a IIOJIY'40Hh H3 COIIOCTC:,B-

.rremw yrJIOnoro pc:,cnpe,JJ;c.rremw neyriilYroro paccer:HitH ,: - uo3onoB 
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Hb, yr JiepO,Il;0, IIOJiytieHHOfO B HaCTOJime ,1 pa60T8 C TaiWBbll!r B padoTe 

(5). 72 C]J.yqa_q Heyrrpyroro pcvCC8HH1HI na yKa3aHHOE BLI rue .umme ny-

TJ/I I" Ue30HOB ,:n;aeT c 
H.~. = I2o+3g 

-I~ 
!'~ld 

Yr JIOBOe rmcrrpe,ILeJieHI-te neynpyroro paccemmn: ;-t He, yr Jiepo.rr.e B 

JiadopaTOpHOll C11CTeMe KOOp,Il;TIIHcT, TI01Cc:.3aHH08 Ha pl!C. 6, TIOXOJKe Ha 

yr JIOBoe pacrrpe,rr.eJieHne pacce.11J~1ur )I 
7

- • c 3nepn1et~ 270 l.I3B na 

BO,IJ;OpO,ILe, no JiytieHHOe B nameM 3KCII8pWOHTe 11 IWJieCeHBOe lliTp11XOBOH 

KPMBOil n& TOM xe pMCYHKe. ~TOT 3KcnepMMeHTaJibHhlli 0aKT roBopMT o 

TOM, 'CITO paccemme B rmpe npOJIICXO,TI;I~T HC:~ OT,IJ;8JibHbiX HYI{JIOHC..X, 

tiMcno pacceHHMM B H.rr.pe yrJiepo~a neEeJIJIIKO. Ta~aH TOqKa speHMH 

BLIC:Kh3UB&JI&Cb pcJiee B prr,TI;e paOOT J,S,IG,I 7,IS • 3LITI2)l,eHne 

C\, 

H3 

·~ 

{ 

IIJiaBIIOJ:i KpMBOti TOqKH, OTHOCHJI~el:rCH Y HHTepBLJiy YI'JIOB 0(0 
(_ I ' 

liTOJKOT OLfTb UOJKHO OC:i'J:,HCHIUh Tel:1, qT( IIIJI1 paccenmrvr He~ ELJILiil YI'OJI 

l.<i830I: TOJ.LqeT J.IELJIYl'J .IJ;OJI.K) CBOeH 3Hep-

rvm, a npoTOH OT)J;aqn c LtanoH 3IIeprrle~r B rrpon&.ne ne m1.rr.en. C ,n;py

r Oi1 CT OpOHH, rrp11 TmaT eJibHOM TllJOCMO ~'pe (lo TOI'pciJiHlt He OLIJIO II2JI,l\eHO 

HJ/I O)J;HOH OCTaHOBI01, KOTOpaH Od'l)JICHJUIUCb cJbi peUEl\11ei: 

a .., 7r;O npn (/ .r -' 

CJI8.TI;OBaT8JibHO, J..IOJiCHO .iT.YhlLTb, qTo .rr,e;ro H8 TOJI1L:O B TOM, qTO IIIJOTO-

Hbi UaJIOti ::meprm1 II8 BH,II.Hhi B I(iJOIIELHe, (h CI(fL31IBC1eTCH Tc:LIO:ce BJI11?.HVIe . 
TIJH1HIJJ1ITC1 flt.yJm. TIOCTpOeHa 3c' Bl'IC11liiOI~T1 qv::CJIC.., 3Be3.IJ; OT ql'[CJICi nyqo~i 

B 3Be3.n;e, He cq11TaH paCCeHHHOI'O F - U830Hh : pl'Ic.7). 

I6) f/t. B~~l Ill. C.~f?Yl~ P~. A'.w 9G, I50, I954 

I?) 

I8) H.A.UMTMH, E.ll.rprrropbeB !AB CCCP, IOJ, 219, I955 r. 
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0TJIOiK8HU CTb"T1'ICT1FI8CEJ/l8 OllmOI\H 11 OW1~Cl.K1l pC3,TC8Jl8II:VIH CJIYlJ.[:.OB. 

3 om16K.H nomm1 T<.JJ-cl:e 2 cJiylJ.aH, y KOTopux, K}JOLW pe:.ccemmoro 

M830Ha CCTb 2-3 IlY31IpbKL, He o6pa3yiDQM8 O~MH CJIC~. ~TM CJiylJ.aM 

l.10EHO OTHOCTI-i 11 K 3B83~aM C ~'J;Byl:I.R JiylJ.<:tl'.Ul, Kp0M8 l!l8301Ia, 11 C 

Tp8UH. 

3. Tior JIOI!(GHHC f'f B yr JI8p0,'f,8 11 nepe3ap.rr.n;:P:a. 

(6) 

:7) 

~~9) v++ e- ~ 3Be3,n;a 

·:)0) ~+t-/n) 7 .h0 1-P 

,-t- B vr JI8lJ011:C B03HOY:~H.bl J .J,.. f I 

.II;B8 3LpHiK8 HHbl8 lJ.8.CTl1IJ;1I + nefiTpOHLI 
VIJIH 0 (~ 3 HIE. 

'.,·1,-I) rf+ , -= r 0 -f- ._. , , '-- -,.. ,. )~Be 3apm:~eHHbiX lJ.[:lCTHIT, + H8HTp01I:J 
IIJllil 61;3 rmx. 

PeaKr~rtrr (7) Jien~o onpe;~eJIBJic;,~b no Bnemreuy BI1~Y. 

Pe<.n:rrvm ~~6) H (IO) IJEL3,n;eJI~J1HC1 no cooTHOLJem'lFJ MGj:\.IJ;Y H1J06erou 

(ecm1 cjre.n; EOHlJ.ctJIC.rr B IWJ.18}le) 11 yeJiou BHJieTe::. II110Torm. CJiylJ.m1 

C e > 75° OTHOC11JII1Cb K. peaKIJ)111 ;:6), T.K. C.TIC,IT, IllJOTOHa B •)0) 

np11 ~JTOH ne BM,TI,eH. Pe<.i.KU1HI ~8) II (II), a TaK~~e (9) 11 CI2), B 

Haumr ~mcnepnuenTe H8J113JI pa3JIVIlJ.HT1. Tio3TOEY He 6LIJIII pa3,TI.eJie-

HLI CGlJ.8lll1.8 I10fJIOllJ.GH:V1H 11 nepe:3alJSI)IlC11. Bcero Cl83H830HIILIX 3B83,Jl; 

ooHa~py~:eHo 98, lJ.T o ~0"eT 

G" == I 64 +~24 MO 
-c_ 

\?"" G;_ -1- G"n G""~- celJ.erme norJiou;euns; 

-"-
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.IJ:JI.H de3M830HHHX 3Be3,rc ThKEe nocTpueno pacnpe;u;eJiemre tHICJia 

3B83,JJ; OT tll1CJia JiytJ:eii : pMC .8). 0umdK~1 CTCi'n'fCTHtJ:8CK118 ~1 pa3,IC8JI8-

H1IR C}IytJ:aeB. )lJI.H de3M830HHLIX Jr:e 3 383)1; cJHJIH liOCTp08Hbl yrJIOBbl8 

pacnpe.neJI 8III1.H BT opntJ:IIb!X tJ:hCT1UJ, C lip oder OM UCHblile I 6Mk1 :VI cJOJibUI8 

I6r.n,'l B npoer:u;rnr Ha TIJIOCKOCTh cm1M:~o., I6 CM - npoder rrpoTona c 

8HeprueH 30 LI:J B, a 30 U3B - BGIJXH.Hl rpamn~a cneKTpa 11Cnapvmumx-

CH traCTHU: ,II;JIH H)J;ep c A=I00~9 ). Pi:,c.npe,rr,eJreHHC JVIJI £ ~ I6MM 

OKa3aJIOCh ne I130TporrHLm. EcJIH Bep:nr.tr.H rpaHHu;a cnercTpa 11CrrapMB

lill1XCH tJ:aCTlUJ, B 30 l1bB CripUB8)T,JlMBa ,ll;Jl.H B,II;pa yrJiepo,II;a, TO MO)KHO 

I'OBOpMTL 0 B03MOEHOrt H8CIT,aBC,ICJIMBJCTH MO,ICCJIM MCITapCIIMH tJ:aCTMIJ; 

M3 .rr,II;pa I1p11 HCilli11X 3HepntRX. JLM! JI3I'EHX SI)~ClJ (JoTo::n:tyJihC11M M30Tp0-

nr1n B pacnpe,n;eJiemm qern-rr-Jx H cepH :z CJIC,JJ,OB no yr muJ ,II;JI.H ~nrepn1:1 

1( - M830HOB 50 ;. 80 :J3B OUJIO. ff>)JiyqeJ:-Ia B padOTe
20

). 

Oc5I£LTHUCH Teneph I{ paccHOTpennl pnc.9. Ha rreu ICBe,,n;paT11K<::~-

MH npe,n;CTC1BJ18Ha 3aBMCMhlOCTb OTHOill8HHH 

H.n;ep yr J1epo,:a;a • .llc~HHue .n;JI.ri 

E,r =I25U3B H3 pac5onr
3) J(JIH 

G" "~;f.:>tA' 0 T ~)H ep f11l1 ,Ii)ISI 

=62;bB B3HTH 113 pudonr I) , ,II;JIH 

E11 23JLl3 B -'31 li3 ' ;• YM8HLE.l8HYI8 

G""'Y"' "d c yneJmqe H118M 3 nepnm: r o BO p11T od yr.wn hEiCI-nm f.OJIH nor JIOF(e

HHH f 1ffi30HOB TipM H~8pHOM B3aHM0~8hCTBHH ~ U830HOB C yrJie

po~OM c pocTOM sneprnu F - Me30HOB. EuJI& BhlQMCJieHa BepoBTHOCTL 

TIOrJiomeHMH ~ - M830HOB ,ICBYMH HyKJIOHaMM B H,II;pe, B npe~TIOJIOX8Hil1'I, 

qTo ;; - Me30H c rnmyJILcm.1 I~ I nor JiomeeTCJ~ TOJILKO B TOM 

CJiytJ:ae, IWI')(a MlilllYJibC OTHOCHT8JibHOI'O JJ,BIDlWH11H .TI:BYX HYl':JlOHOB B 

n:rr.De paBen l'UIM 6onbme I;!.; I, ,n,pjif11M11 cnoBcJUl, IJL,CCTORHVle :ie:~:;rr,y 

,J'J,BYUJI HYKJIOHflfiti po, BHO 

0YHKU:ilH JJ,BYX HYKJIOHOB 

cnoe pacnpe,.r~eJie:r-me CI1CTCim ,TI;Byx LYEJIOHOB. 

M BhlqMCJ18HO MMTIYJIL-

19) Cerpe " ::nccnepnMeHTGJI :bHc:.tH ur.epna.rr (WI3HK2i," T. TI. 
20) !JtfJ<AN" o-e,;r~ .J-A,~,·i-1, P~. !2PV. 9I, p.949, 1953 

1 I I . (/-
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~ onpexennnoc:o M3 BHpLxeHMH 

·aepo.crTHOCTb norJIOl'\CIIliiH h" - r~esoroB .JJ;BYHH HYKHOHoJ.m 

rv~f~~;,-J~t~ jN'!i)i~CY!'i 1_- BOHHOB08 tiMCHO HYI-UIOHOB. 
;c.-

~ - BOJIHOB08 tiMCJIO ~ -MC30HOB. 

3UB1!CMMO C T:O -{ 8 TOlt Bep OHTHO C TH J 0 ~· ~:l H8l: f_[!Ul np 8)~C TbBJIOHCi Hi:L 

pMc.9 cnJiomHoM KPHBOD. KpMBaH HO]lMMpoBaHL K nKcnepMIJeHT&JihHUM 

c 125 T·' J) n r 23'5 ) :T.. VI 271'J 1'·"1". B ,IT,hHHbiJ..1 np¥1 e-F == •. 13 B • pH c::.J; ::-c u .to B \ . u 

( HO.CT0Hlli.6JI pa60TC~) I13B8CTHH 6"= ~ +~n • ~I 3 r? BLitii1 T a JI 0 C b 

cetre H1IO nepesapH.If..IH1, onpe,n;eJI ennot~ no )J;aiiHhlti nepesapH,.TT,KM ;; - na 

CBOdO,I~HOM np OTOH8. oTO, J:WH84HO, rpyc5a.H ou;em~a. l{ar. BTtl,ll)IO VI3 

pHC. 9 TCOIJ8THti8CKLH l{pvlBcJi ,JJ;OCTaTOtiHO xopo;;IQ 0Tp0.:BI-1,8T XO,Il; 

~% " rr () 1'<. 6-: C r)TI8pl'I18P 1IO 3)l;H88 Hh pa·~. _: uU JIH I-H::~.H8 C8HH 8KCD8pi1l!i8H-~ '. - d . 

Tan:oHue ,n;aHHhie ,n;JIP. nornOl48HMH p;- VI 'Jif B rr.rr.pax (JOT03I.,f1Hh-

2')) 
C11r1-'- M B pesyJihT<iT8 MOJF.HO CKa3-1Th, '-ITO )l;OJH! 

ITCl)l;8.8T C po CT OM 3H8pl'TtlM ,II;H.H BC8X H,TI,ep. 

H3 pac. 9 m1.n;Ho, trTO p&cxoY::n;eHne MeJK,n;y ::mcnepi1r.,renTaJI:onu-

MM .n;aHHhlMH M pactreTHhlMM yseJIHtiMB~eTCH c pocTOM 3HeprMM rraxaro

lli.MX ~ - M830HOB. ~TO MOJF.HO o6~HCHMTb T8M, 4TO ti8M 60Jihlli8 3H8p

of'.)K.OB,t1, Oi 
I'MH /( - },1830HOB, T8U dOJihlli8 :&ef'O:R'fHOC't'b I10fJIOliJ.CH11.H j;- MC-

30 HOB ,JT,BYMH HYI~HOHhMl1 B H,II;pe IIO C JI8 npe,JJ;BhpVITC JibHOf 0 pa,c CO RH11B 

HX He~ nyr:.TioHax rr,n;p&.. 

2I) 13~~~, &cle-n 0vr.d FvO&nU/'-f P~. £t,vge, 141+5, I955. 
I 

22)f3?.-a._.-olnV'Z-/c(},.0Jiu-n
1 
P~ R&V. E?, 51t7 ·)952); b7, 553 (1952) 

13-1/'f/np,/'t-~irzA: ~ /J.-~if/t,/??t)Vn Pt--vt~. 1Zvv'. 
I I I ~ -

83, I075 :)951) 

/iu;~~ !U;0' !0-v. 90, 67/i- '~1953) 

F.;IC' ,.- ... L0 5T) . \· 7 ..L • 
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4. !IOJIHOe ceqeHHe Heynpyroro B3alUIO,JteltCTBHSI 'fl'"- Ke30HOB 

Ha yr Jiepo,11;e. 

Onpe~eneHHOe rronnoe cetJ:eHHe HEyrrpyroro B3aMMO~ertcTBMH 

~f- M830HOB HE'., yrnepo,n;e paBHO 

206 +35 G" / = :J uo 
/f.<:. ')8 

-'-

Oumorw. yJ.Jen:ome;nac:o sa ctJ:eT Yl!teH:oEiel 1UI OUIMOKH pb.3,I~eneHH.H. ITonyqen-

noe %. ~ B rrpe)J;enax om1100K cor ;mcyeTCH c c;;_ ~. = 272 Hei, BblliHC-

neHHUM ITO OITTM4GCKOU M0~8JIM 

/2_ - pc~.n;Myc rr.n:pa yr nepOJJ;c., IJH BHHfi 3 2 oTO-I3 C' 1 
' - L "-

,e - K08(<~m~H8HT 110I' HOJl;8IELR 
-.-".:( T 

C', 54· ro+L .... cM-.J.. 

c~ TClK~:e CO 3Ha48H118l!l 300 Mel, nonytJ:eHHbiU 113 l{pliBOii tt C848I-U'18 

Heyupyroro B3E:.MLW,'!,etl.cTB115I - ~-)Hepn·r:·" .n:nsr yrnepo,rr,a no .TI;oHHLIH 

}n Ci 0 TLI? ) • 

Y. IIerwropLre IriHTepecmre cnytiC:LII B3ccnuo,n;ei1cTBIIT:t: J'.;- -u:e 30HOB 

c yr nepo,n;ou. 

ELiUJ;eHo 2 3B83,1T,H c Cion:oium.r qncnoM ;ryqeti - O,IJ,HG ;:recnvrytJ:e

BC:.H :: fll'lC. IO), .n;pyraH ceMHHytJ:eBa,q : pnc. II) o Y mecn1HY48Bot1 

3B83.IJ.H 3 nyqa do)r:ouron 3H€pnrvr : r-' IOO LI3B) III 3 nyqa, ucurot1 ~nrep-

rMiti o Bee ny411 pacnoJiozwnu ,1~0 BO JI1HO CHMMerp:vrtiHO: yr nu ueJK,Ir,y 

cne~T,DJ.IH 4UCTMJJ; don:olliort 3Hepnm II0°, 123° 11 II5°. Yron I:IeJ::,D;y 

Ho~rrpaBJI8IH'l8M O,IJ.HOti H3 OhiCTpbiX lJ:CiCT:IIT, H TIJIOCKOCTbiO, B IWTOpbiX 

neJKaT .n.Be ,n;pyr11e, OKo.rro 20°. Ce~.m.rr:rtJ:eBcd:r 3B83,n;a 11M88T 3 3HeprH4-

Hb!X nyqa, HO y H88 Hytm LI8H88 CMMM,_;Tp114Hbl. 

li3 T04K1f B3a11MO,IT,8tiCTBIIIH 3-GM 3B83,IJ.H (}mC o /.Z ) Bbl.JI8To8T 

rro3HTpoH. I\poMe no 3HTIJOHa, 3B83.IJ.LL 1r.1eer 2 JIY4Uo ~~mern,1-u:r no3I1Tpor-Hl 
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yrny uHoroKpaTHoro p~ccenHHH ,n;ana IS 

OtieBH,JJ;HO IIJ)Q1130ll!eJI ;:; - IJacr a,1~ .rr,JJ.pa OT,D;c:ttiH no cxeMe 

-f 1-t ~ 5I -T t:. 6 ___, ;,3.) -t- ::( -f-c;( 

cP ~ + 
!.?.s- ~ be t ft 

4-

3 A K H D q E H ll E 

:Pe3yJibT8Tbi, llOJIYLI8IIIlbl8 TIIll'I H~:ytieHvU·I B~3cJIMO,IJ;8i:CTBHti 

Ff U830HOB C yrnepO,I!;OM, CBO,Il;HTCH K CJie~yromeMy: 

I. IlonyqeHHbie no.rmue 11 CTJ;w~'(:ejJe HI~LlfaJibHHe ceG:eHHH yrrpyroro 

paccemmH 

Y.IJ:OBJICTBOIJHTCJibHO cormtcy~JTCH c pLCCG:MT<:mHbiM1'I no orrnrtiCCIWli 
'T"J 

LW,n;emr )J;JIH K03(KIIHIJ;It18HTE;, IIOI'JlOlLT,8H1'IH _t. = 0,54•10-.l CLl H 

.:~ei1CTB11T8JlbHOt'i G:<iCTH ~WtUIJI8KCHOl'O IIOT8HIJ)!IUJ1& y- ~ 30 i>i3B. 

2. B yr JIOBOI1I pacnpe,IJ;eJremrH • no 'I He HEJ,Omo,n;aJioCb 
r)J "\ 

LC:WLU1i8TIJTU1 BIIIJc',B0-BJI8 BO, riO.TIYG:8HHOi1 B phcJOT8c.. ) • 

3. Ceqem1e neyrrpyroro B3ELin.w.~eiicTm1H B npe,TI;eJIC\X oi.:muoK 

COfJiacyeTC.H C BLIG:11CJI8HIU:UJ ITO OTITH 1I8CIWi1 L10}T,8JI11 C 

,j -- 0,54.I0'13cl'·.·l-I I I"-I3 ' 3 2•Io-I3 
tG H £ ::: , ' t . U C ~•t = , C lA • 

J.!J. ]f{.(, /~d~l 9. cft1 ~dl L& .• lf. ~QA~ 
Jl. tr. cf:J..r~ n~ 1 .-Jtr" T qo1 3 5

1 
it /10 ), / I~ #~) 
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4. IloJrytwnHoe yr noBoe pacnpe,n;enenne neyiipyroro pacceHHitlH 

7~ ue30HOB na yrnepo~e rro~TBepm~a3T panee BHCKh3&HHoe APYI'MMM 

EtBTOpaMl!I 3aKJIIOti8Hl18 0 TOM, t.ITO B3 iiHfO,TI;8f1CTB118 J( - Ifl830HOB CO 

CflO:lKHLII.U1 .H~1WHI1 rrpoviCXO~MT B lJ8 3Y lib TaT 8 11X B3al1MO~el1CTB11.H C 

OT,Il;8flhllbiMH B~epmn.m HYKROHLMH 11 trrO ti~lCflO B3L.1H:l0~8tiCTBl1i: B 

n~pe yrnepo~a neaen:wKo. 

r- 0 ();;~. ,-:--Je THOlli8Hl18 ;ro~. ~fl.H yr JiepO,JJ;u M8Hbi:Ie, treE TcdWBOe 

~n.H Li8Hhlli11X 3HepnrM: '"' - Me3oHos, trTo corJ1&cyerc.H c yMeHhme-

HM:eu BeponTHOCTM rrornoll(eH:::w r - \m30HOB ,n;ByMB HyKnoHaMM c 

po C TOM 3H8 pr1111 f -M830HOB. JtJ'I.H ;n;pyrMX CflOE:H~JX n,n;ep TOI:e H&OmJ-

,:r[.Cl8TC;I yJvi8Hblll8HH8 \?<f'G"(1. 

ABTOPht BhtpaxaDT 6.naro,JJ;apHocx:~ rrpoq,. B.IT.,I(xeJienoBy sa 

rrpe,.n;OCTaBJieHHYD B03MOJB:HOCTb pa60Tll Ha YCKOpHTeJie Jia6opal'OpHH 

R,ItepHhlx rrpo6neM, P .M.Cy.nneBy, D.A .. IIlep6axoBy, A.M.~HJIHnnoBy 

H JI.llaptf>eHoBy sa nouo~b B npoBe,JJ;eHmH aRcrrepmMeHTa, rpynne .na6o

paHTOB no.It PYKOBO.ltCTBOM H.A.KBaaoncxott sa rrouom» B o6pa6oT:s:e 

pesyn:craroB. 
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