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AHH OT AlUlli C OOE!llEHJ!Yl 

H3yqeHHe HeynpyrHX B3aHK08eiCTBHI rr- - Me30HOB 

C HYK~OHaKH npH 3HeprHH 6,8 l33B 

BaH lly-l.l3eH 

BaH illH-B3R, !3H 3eHH-zy, no qYHb-CDHb, 
XyaH .ue-nHH, qzeH IIy-HH. 

Hacro~a~~ pa6ora npe~cTaB~I!eT co6oR npo~o~eHHe H ~onox

HeHHe pa6oru [I J . B pa6ore [I] HaA~eHo I38 c~yqaeB Jr- N He

ynpyrHx B3aHKO~eRCTBHR H 6H~H npOH3Be~eHH aH6XH3H yr~OBHX ~ 

HMny~bCHHXp pacnpe~e~eHHR BTOpHqftHX 3apazeHHHX qaCTHU B J.r- A{ 

CHCTeMe neHTpa HHepUHH. lloc~e Toro CHOBa HaKOnH~CI! I8I C~yqaR. 

Tenepb BMeCTe CO CTapHMH HMeeTCI! 3I9 C~yqaeB HeynpyrHX B3,aKYO

~eRCTBHR. B ~aHHOR padore Bcero 6H~O npoaHanH3Hp0BaHO 3!9 Heyn

pyrHX B38HUO~eRcTBHR. Kpoue TOro, ~e~axOCb vacnpe~e~eHHe no Uj 

CpaaHeHHI! 3Toro pacnpe~e~eHHI! c pacnpe~e~eHHeM no ou , no~yqeH

Hw H3 ~8JIHI,[X 3yY~bCHOHHoA rp~:nnH OIDIH,noxasHaaer, qTo B Hameu 

aH~3e nHK npH (A) = I, 5 l33B OCTaeTCI!. 

B ~aHHOR pa60Te KeTO~ H3KepeHHR, B OCHOBHOll, aHaxOrHqftH 

KeTo~au B padoTe [I] . Or~qHe 38KiJnqaercl! B TOM, qro, Bo-nep

BHX, ~~I! H~eHTH~XanHH cepHX cne~OB HCnO~b30Bai!CI! KeTO~ "MHOro

XpaTHOrO paccei!HHI! - HOHH36UHH" , KOTOpHR liOZeT OT~HqaTb npOTOHH 

OT ~eRTpOHOB, BO-BTOpHX, B H3KepeHHH liHOrOKpaTHOrO paccei!HHI! 

HCll0~30Ba~CI! KeTO~ BHCmHX pa3HOCTeR KOOp~HaT C ll~l!H l!qeRKal!H 

(cu.cneUHanbHYD craTbD). 

n H r e p a T y p a: 

[I] BaH llly-¢3H H ~p. !ypH8Jl IPH3HKH I8, 422 (I962) (KHTaii). 
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Heene80BaHHe HeynpyrHX 8ByxnyqenHx B3aHK08elcTBKR 

B s:rlyJ!beHH npH 3HeprHH I7,2 Ess. 

r.Eoso.KR, E.rmL<PIIIH, E.H8.,1tl> H 
E.~eHI.Bem, UH~H, Ey~emr 

Heene)(OBaJIHCI. aeynpyrKe ,l(Byxnyqenue B3aHKO)(eleTBHR ~--u:e

soaon HKnyJ!bea (17,2! 0,2) Esn/c. Onpe)(enanoei. yrnonoe H saepre

THqecxoe pacnpe)(eneaHe BTOpHqHblx qacTH~ 35 cnyqaes, HaR)(eHHHX 

npocnexHBaHHeM no cne)(au:. 

Cpe)(Hee saaqeaKe HMllYJII.Ca BTOpHqHbiX J.r -Jle30HOB B CHeTeKe 

~eHTpa THXeCTH 1T -xesoaa H HYKJIOH paBHO r": = (0,82 ! O, I7) 

Ess/e. Cpe)(aee sHaqeHKe nonepeqaoro HMnyJII.Ca, )(JIB nHOHOB p/ = 

(0,:1)! 0,07) E3B/e, MR npOTOH OB p_/ = (0,26! O,II) EsB/C. 

B CHCTeMe ~eHTpa TRXBCTH ~ - ll630Ha H HYKJIOHa Bee npo-

TOHH HCnyCK~l'C R Ha3a,JJ; H llHOHH HailpaB.IIeHH Bnepe,l(. 3HaqeHHe nO-

CTOHHHOI acKMKe tpHH dHJIO £ = (0,68 ! 0,23)4 

HCCJ!880BaHH8 yrJIOBOrO pacnpe8eJieHHH H nepe8aqH 

HKnyJ!bea B HeynpyrHX ;r-- p B3aKM08e ACTBHHX 

r.E030KH, E.rou:domH, E.~eHI.nem 
H A. ~pe HKeJ!, 
UH~H, Ey)(anemr 

Mbl KeCJI8)(0BaJIH B38HMO,l(eiCTBHR 
Jl --r-p -p rtr-rk.?To (k • 1,1, . . . ) 

H 

;r -+ p -- ... /'{ 7-.H"--r ffr--I-J/7r"' 
I 

(k =0,/ .. j 

HC llOJ!b3YR H)(epHHe 3r.!Ylll>CHK H nysHpbKO Bp i<8Kepy. 

M!i YC TaHOBHJI](, qro 

4 

a) JT-- u:esoau aanpaBJieHH snepe)(, H :Jr-f'- u:esoHH Ha38.I\ 

B rHnOTeTHqeeKOI eHeTeKe ~eBTpa :azeeTH )(Byx llHOHOB. 

B) pacnpe)(eneHHe nepe)(aqH qeTHpexu:epHoro KMnyni.ea, r.e. 

d..-:1[ xax <PYHK~HH or I t I (r)(e r: KBB,I\par pa3HH~ KMnyJII.eos nep

BHqaoro H paceeHHHOrO Jf- -Jle30HOB) dHeTpO nB,I\aeT, 3HMHT enyqaH 

COOTBeTCTBYD~He YKa3aHHbiK )(ByxnyqeBHY peaK~HHM, llOKa3biBaDT Xa

paxTep oqeHI. nOXOZHI Ha ynpyroe paceeaHHe nH OHOB Ha HYKJIOHax. 

0Te~,l(a KOXHO e,l(eJiaTI. BHBO)(, qTO )(ByxnyqeBble HeynpyrHe enyqaH 

HKe~T KBa3H3JiacrHqecRHR xapaxrep. 

IloHeKH n08dapi.epHHX Jr~K830HOB BO B3a.Hll08eiCTBH•lX 

7or- u:esoaon c sHeprHeR 7,3 Esn e R8PaKH porosxyni.CHH 

T.BHmKH, 3.~pH)(JieH)(ep 

B CBH3H e OdHapyxeHHBK nO,l(dapi.epHbiX 7T+- K830HOB BO B3aHKO

)(eleTBHRX nporoaoB c ~aeprHel 9 Esn e ~pau:K q,orosu:yn~>cHH ([I]) 
duJia npe)(npHHRTa nOnHTKa OdHapyxHTI> nO,l(OdHHe qacTH~ B 3KYJII.eHaX, 

odnyqeBHbiX ;,r-u:esoBaKH c saeprHeR 7,3 EsB. EenH nepao npe)(nonoxe

aue, qro nO,l(dapi.epHHRH B03BHK~T npH paen~e KOpOTKOZHB~HX pe-

30HaBCHHX COCTORHHI, TO KOZHO db!JIO db! OZH,l(aTI. BCJ!8)(CTBHB pa3HHX 

KHaeu:arHqeexHX ycnoBHA, qro nepoaraoeTI. odpasoBaaHa no)(dapi.epHH

KOB B f' H 7T B3aHKO)(BICTBHRX dy)(eT pa3J!HqHOI. 

EuJIH npoeKOTpeHbl no nno~~ 18 cnoes su:yni.CHH HHK~H-P H3 

CTOOKH pasu:epCil I0x20x0,045xi00 cwS. !JJrOTHOen odnyqeHHH dHJia 

npHKepHO 1.104 qacr/cu:2 , qt0 COBn~aeT C nJIOTHOCTI>~ odnyqeHHH 

f CT OnKH. PerHCTpHpOBaJIHCI> see OCTaBOBKH JT +H JT- Jl63 OHOB. 

!ieSOHH npO)(OJIXaJIHel> Ha3a,JJ; OT TOqKH oemHOBKH )(0 pacCTORBHH 2 Wl 

HJIH )(0 "pO)(HT8J!l>HOI 3B63)(H" , BCJ!H npoder Jr K830Ha ~ 2 WL. 
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( TaxHMH npoOerallH o0JI8,11allT no.n;OapbepHHKH c 3HeprHeR < IO Mss). 

4acri> nxom8,11H Ou.Jia npocuorpeHa .n;Bax.n;u ,n;JIR o~eHKH s~eKTHBHocrH 

HMJID,D;eHHJ!. EHJ!l'l 00HapyxeHH 664 7T.,. OCTaHOBOK H 883 JT- OCTa

HOBOK. 3<jxjJeKTHBHOCTb HMJIEJ,D;eHHI! Jf,..Ke30HOB COCTaBJIReT (83~3)% 

B nepBOM npOCMOTpe H (90~2)% BO BTOpOM npOCMOTpe, a 3~eKTHBHOCTb 

Ha6mo.n;eHHR .ff-Mesonos Ou.Jia (76.:t2)% B oOoHx npocMorpax. 

13u.JH! oOnapyxeHu. 6 7r+~1 43 Jr- Me30HOB c npoOeraMH ueHI> me 

qeM 2 MM 1113 "po,n:HreJII>HHX 3Bes.n;" c N,>-:.7. O.n;HH H3 srHx ,...,.. Meso

HOB nplfH8,1\JIClKHT 3BC3,n:aM C N/11 = 7 1 r,n;e He HCKJIDQeHO JierKOe !!,D;pO. 

ITpl1 TII1aTe./lb HOM nepe CMOTpe 3THX B03MOlii:HbiX no,n:Oap;,e pH11KOB OHm'! oO

HapyxeHbl B Tpex CJIY'IaRX H3JIOMH B rpeKe C ITJIOCKHM'l yrJiaMH :> I0°. 
B O,ll;HOM CJiyqae HMJIIl,D;aeTCJ! CH./Ib HOe S - oOpasHoe pacce!!HHe cJie-

,n;a. TaKIIIM o0pa30M 1 B 3THX qerupex CJIY'laRX He l'lCKJIDQeHa B03MO%HOCTb B: 

BHe3aTIHHX 00 Tepb. :meprHH Jr .,._Me30HO B 1 Be,ll;YII1HX K COKp8111eHHD npoOera. 

Ocrae[C!! TOJ!bKO O.n;HH CJiyqaH, He npOTHBOpe '18111HR npe,D;TIOJIOXeHHil no,n;

OapbepHOCTH. 

3TO 'IHCJIO MOlKHO cpaBHHTb C 7 H8,11elii:HHMl'l CJIY'IaRMH 1 oOaapyxeH

HbiMH B TOM :s:e 'IHCJie CJIOeB B f' CTOITKe (B pMOTe ( I) ). TaK KB.K 

TIJIOm8,1\b CJIOeB B f' CTOTIKe B,ll;BOe MeHbme, qey B lT- CTOTIKe, CJIP

.n;yeT, '!TO BepoarH<X: Tb roro, 'ITo ceqeHHe oOpas OBaHHR no.n;Oapi>epHH

KOB npOTOHaMH H 7T- Me30HaMH O,ll;HHaKOB0 1 a 00HapyxeHHa!! p83HHUa 

B 'IHCJie CJiyqaeB npOHCXO.D:HT 3a C'leT CTaTHCTH'IeCKHX ¢JIYKTyauHR UeHbme 

O.n;Horo npoueHTa. 

H3 H3JIOXeHHOrO MOlii:HO C,D;eJiaTb BHBO,ll; 1 'ITO, no-BH,D;HMOMY 1 0b1CT

pu.e .JT- M630HH o0p83YIJT no,n;OapbepHHKH B CTOJIKHOBeHH!!X C TRXeJIHMH 

!!,D;paMH C MeHbmeR BepO!!THOCTbll 1 'leM npOTOHH, ECJIH ,D;aJibHeRmee yBe

JIII!QeHHe CTaTHCTHKH TIO,ll;TBepx,n;aeT H8CTO!!I!1He pe3yJibTaTH 1 KOTOpU.e MH 

C'IHTaeu npe.n;BapHreJibHHMH, ror.n;a 3TO Taxxe yKasHBaeT, 'ITO npoHc-
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x ox.n;eHHe no.n;Oap&epHHKOB ueJI&3!! OTHeCTH sa cqer xaxoro JIHdo we

XaHHswa, CBJ!3aHHOrO C TIOHKEeHHeK TIOTeHUHa./lbHOrO Oapbepa. 

3aKetiaHHe: 

C Ha~.n;eHHHMH dl~- sses.n;awH OwJio nocrpoeuo pacnpe.n;eJieHHe 

0:- 3Bes.n; no 'IHCJIY JlyqeH. AJi!! pacnpe.n;eJieHH!! sses.n; c 'IHCJIOK 

JlyqeH,OOJib.BM ·~ paBBYM 8AIKI~e 1 TIOJIY'IHJIOCb XOpomee COrJiacHe 

C JIHTepaTJpHHKH ,ll;aHHHMH. 

AiiR,D;OJie~ OesJiyqesu.x sBes.n; ( H3 noJIHOro 'IHCJia ()»- _ sses.n;) 

TIOJIY'IHJIOCb ( TIOCJI6 TIOTipaBKl'l Ha 3~6KTHBHOCTb) 3Ha'I6HHe (4~2)%. 

Pesyn&TaTH Toro xe nopn.n;Ka noJiy'IHJIHCb ( (6~2)% Oes nonpaBKH Ha 

3~6KTHBHOCTb) H B f' CTOTIKe B pa6ore {I}. 00a pesymrara 

,ll;OBOJibHO CHJibHO OTJIH'IaiJTCJ! OT 00menpHH!!TOrO 3Ha'I6HHR 27%. 

Mw C'IHTaeK 3TH ,ll;aHHHe npe.n;BapHTeJibHHKl'l H ,ll;aJ!bHeKmHe HC

CJie,D;OBaHH!! ,ll;OJI%HH BHJ!CHHTb IlpH'IHHY 3TOrO pacxox,n;eHHJ!. 
[ 1] £ .M FYied'i'in.oCer , Phy.sic~ Letter.s .2. (nu~n~e.~.!) ..J8 (/~62.} 

HeKOTOtue pe3YJibTaTH HCCJie80BaHH!! B3aHK08eHCTBHR 

24 B3B/C npOTOHOB C TJ!ZeJIWMH !!,!U)aMH lflOT03KYJibCHH 

(oOJiyqeHHe C npHKeHeHHeK CHJibBOro KarHHTHOrO TIOJIR). 

K.llHescKa, T.Cauescxa, 3.CKXHn'lax.BapmaBa. 

ITpHBO~TC!! 3KcnepKMeHTaJI:bHHe pesynLTaru. aHaJIH3a !50 B3aKMO

.n;eKcTBHK nepBH'IHHX npOTOHOB C T!!XeJIHMH R.n;paKH ~OT03yYJibCHH C 

conpoaox.n;aDmHec!! cHmHWM sosOyx.n;eaHew R.n;pa ( N11 ;;;. 8). ITpose

.n;eHHe oOJiy'leHHR B npHCYTCTBHH KarHHTHOrO TIOJIJ! HanpRXeHHOCTbll 

!80 Kf D03BOJI!!6T H6COKHeHHO Onpe.n;eJISTb 3HaKH 3ap!!,D;OB BTOpH'IHHX 

'18CTHU H Onpe,n;eJIRTb HX HKTIYJibCH C Jlyqme~ TO'IHOCT:bll 1 'leW .n;pyrH-

KH 3MYJibCHOHHHKH UeTO,ll;aMH. 

OOmee 'IHCJIO aHaJIH3HPOBaHHHX BTOPH'IHHX qacrHU ( p >0,7 

.n;JIHRa CJ!e.n;a B nepBOH 3KYJibCHH ~ 3 KM ) paBHJ!eTCR 2!7 TIOJIOXH-
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T8XDHHX 'l8CTH~ H 93 OTpH~atenDHHX.BBO~HCD reOM8TpHqecKH8 no

npaBXH H npHBO~TCH HX nposepxa. 

ilpHBO~TCH pacnpe~eX8HH8 HMnyXDCOB 'l8CTH~ (no~OXKT8nLHHX 

H OTpR~atenDHHX OT~enLHO) H pacnpe~eneHKe HMnynDCOB H36HTRa no

nOXHTeXDHHX 'l8CTH~ (npOTOHOB). 

ilpHBO~TCH ~CnO 6HCTpHX, BTOpH'lHHX npOTOHOB (2 , 3/3883~) 

llpHBo~arca pe3y~~aTH no Hccne~oBaHHD nonepequoro HMnynDca ~a 

nonoXHrenDHHX, otpH~arenDHHX~~36Hrxa nonoxHtenDHHX 'lacTH~. Ha6-

nll~aerca 3aBHCHllOCTD 3Ha'Q8HHH ?..J.. OT K8CCH 'l8CTH~. 

ilpHBO~HTCH nepBH8 pe3ynDTaTH aHanH3a OT~8XDH0 ~Byx rpynn 

B38HKO~eRcTBHR (c Nn ~ 11 H N, <I?, a raae N1~ 6 H 

f\1? < 6 ) • Pe3ynuarH xac Bilrca 'IRena 3KHTHpOBaHHHX 'lacTH~ o6oKX 

3HaKOB H cpe~KX 3Ha'l8HHR nonepe'IHHX HMfiYXDCOB. 

Rcc~e,gosaaHe ynpyroro pacceauHa Cp -cLJ npH aueprHH 
I 

rrporouos 8,2 Eas 

(llpe~sapHrenDme ~aame) 

3. Kop6en 

Kaxepa H3 20 c.l!oes awyncHK HHK4?R - P pasxepoM IOxiO ex 

C nepBOHa'lanDHOR TOJimHHOR 420 KK. I6 CJIOeB nponHTaHHbiX 06blt!HOR 

BO~OR H 4 raxenoR BO~OR, TaK \ITO cpe~HHH TO~HHa BO Bp8MH o6ny

'l8HHR 6Hna 955 WK. KaKepa o6ny11anacD ua suyrpeuuex nyqxe cHuxpo

~orpoua OKHH nporouaMH c aueprHeR (8,20~0,08) Bas nepne~xy

xapuo nxocxocrH 3MyKLCHOHRHX cnoes. Cpe~aa nnoTHOCTD noroxa 6Rna 

3,84~0 ,IO) I05 qacrH~cw2• HaKnoH nyqKa x nnocxocTH cxoa 88,5°. 

B I cu3 oo~yqaexoa 3KYJ!LCHK CO,J<epxanOCb (I,03,:tO,IO). Io22 ~ep BO

~opo~a H (3 ,62~0,I0) . 1022 a~ep .n;eRT8pHR. qyBcTBHTeJ!LHOCTD 3KYKI>CHH, 
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onpe.n;eneHHaa no no3Hrpouau: or JT - j"( - e 
I4~2 aepua/IOO KK. 

pacna.n;oB, OK63MaCb 

ilpH DOKCKe C06HTH~ ynpyroro paCC 8RHHR KCD0Jlb30Bai!CR M8TO,I( 

"s~onb rpynnH cne~os", Bxo.namKx nepneH.n;HKynapuo B awyJibCHil. ITpH 

3TOK HCKai!HCb OTRnOH8HHH cne.n;a OT HanpaBJI8HHH ny'IKa. Enar o.n;apa 

KaJIO~ yrnOBO~ nonymHpHH8 nyqKa (~IO() COXpaHHJlaGb KOH~Hrypa~HR 
rpynnH. 

KpHTepHK OT6opa, H3K8p8HHH H H,I(8HTH~HK~HH CJiy'laeB ynpy-

1"01"0 pacceaHHa ua ~earoue H BO~opo.n;e TE xe caMHe KaK B npe.nH

~ymHx pa6orax no ynpyroM pacceaHHil ( ;> -p J • Cnyqaa ( p -p) H 

( f' -d.) pa3JIHil8JIHCb no KHHeY:aTHil8CKHlo! KpHTepHHM. 

TOt!H OCTD H3.U:epeHHH yr Jia A8~TOHa HJIH npOTOHa OT,D;allH f' 6biJia 

"""' 2° H yrna pacceaHHH npOTOHa or 6HJia 5 I • KJMBM npo6er-auep

l"HH ~JIH ~aHHOA KaK8pbl OnHCbiBaeTCH ~vp.U:yJi o« 

E= (O,I80~0 ,0IO) R 0,58~0,006 
E= (0 ,239~0,0!0) R 0,588~0,006 

~JIH llpOTOHOB H 

~JIR ~eATOHOB 

3ra 3aBHCHMOCTb cnpaae~XHBa B o6nacTH aueprH« 2 Mas < E < I60 M3 B. 

no CHX nop npOCKOTpeHO BCel"O 9,5 c.u:2 H Ha«,D;eHO 78 CJiy'laeB ynpyroro 

pacceaHHH (p -c:0 H 25 cnyqaes ynpyroro pacceauHa c I' - ,P .J. 
nsax,D;H npOCKOTpeHO 7 cw2 , r .n;e Hal!.n;eHO 6I CJiyqa« (p-d..) H I7 

CJiyllaeB ( ;0 -p) . 
3~8KTMBBOCTDP8l"HCTpa~HH C06b1THA noJiyqae.u: H3 3TOI'O 97,5% no 3Ha

KO.U:OA ~OpKy~e. EcJIH Kbl Bbl'lHCnHK no 3T0~3¢qeRTHBHOCTHnOJIH08 celle

HHe ynpyroro pacceRRHH :ro H.llee~o~ ( 'flc"',.,:=I ,5+I0 ,5°) 

~,. -,.J 

OcJ>-.t) 

(6,86,:ti, 76) x6 

(7 ,00~0 ,9 I) .116 

OTCil,na O'l8B~HO, t!Tll a<fxPeKTHBHOCTb npOC.U:OTpa 3Ha'IHT8Jib HO 3aBblmeHa. 
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ECHH MH HCITOHb3yew: !Jcp - p.J = I0,8 wo, TO 3!jxjleKTHB-

HOCTb npocworpa paBHReTCR (6I,2+I6,6)% • ~ nonHoe ceqeHHe ynpy-

roro pacceRHHR cp-ol; o;,.,_of) = ( II,03~3,33)wo. 

Pacnpe~eneHHe cnyqaeB no yrny pacceRHHR npotoHa B c.u.~ 

npHBe~eHO B Ta0nHUe I. 

0 - 25° 2,5 - 4,5° 4,5 - 6,5° 6 ,5 - 8,5° 8,5 - I0,5° 

26 22 8 3 2 

~CCHe,l\OBaBKe 'Jr-- P B3aHKO,I\e!lCTBHil C OOW:OJl!LD 
' 

BO.J\OpO.J\HO~ KHmeHH. 

K.n.ToncroB, R.Tyqex 

·noxoxeHo o no~oroBxe ooora no ~~sw:epeHKD cnexrpa npoTOHOB 

OT,I\aqK OT peaKUHH: 

'lr-+f- f +rr7r 

3HeprHH nepBHqHoro ue30Ha ~ 4 EsB. ITpotoHH or~aqH, BHneTaD~He 

H3 AVapa C XH~KHK BO~OpOAOK npe~nonaraeTCH perHCTpHpOBaTL ~OT0-

3KYHLCKHKH. reoKeTpHH OnHTa H OUeHKa BpeMeHH 3KC003HUHH npOBO~

H8CL C ITOKO~LD no~cqera MeTO~OU cnyqa!lHHX KCnHTaHHll, KOTOpHK MO

~enHpOBMCH npouecc. 

Xopomas 3!jxjleKTHBHOCTL ,1\0CTHraercs ~H ~anasoaa yrnoB or 2°-90° 

C nepBKqHHK nyqKOM, B KOTOpaM npeAITOHaraeTCR p83KeCTHTL TpH OT

~enLHHX CTOITKH SAepHHX 3Ky.nLCH!l. MHHHKanLHOe KOnHqecTBO nepBHqHHX 

IT-Ke30HOB, n~aD~HX BO BpeMH 3KC003HUKK Ha URmeHL, ,1\0n:!RO COCTaB

nRTL 107• 

IO 

HccneAOBaHHe WHOrOKpaTHOro KJHOHOBCKOrO pacceRHHR 

sa aqeJEaX OO~••ol AKHBW 

r.E03 0KH, E. roxd omH, H M. CaxHHH*) 

UHq;H, Ey~anemr 

M~ H3MepHnH pacceHHHe qacrHu B suynLCHH HHL¢op~ c;- 5, 

odnyqeHHO" n---uesoHauH KKnynLca (17,2!0,2) EsB/c • HsMe-

peHHH dUnK COOOCTaBneHH C pe3ynLTaTaMK ~yrHX aBT OpOB npH 6HH3-

KHX 3HeprHHX. Odpesas pacnpe~enea~e BTOp~x pasHOC !e~ ~nH 3Haqe

HHH drn~ 4cl~ , YH HamAK, qro OHO XOpOmO anpOKC KMKpye TCH HOp

KMLHKW pacnpe~eneHHeK. ITocne od pe3aHHH cpe~Hee sHaqeHHe sropux 

paaHocre" (HnK BenH~Ha K), H3MepeHHaH AnH pasH~x ~nHH sqeex, 

He KNeHa 3HaqKTeHLHOro OTKnOY. eHHH OT TeOpeTKqeCKHX KpHBHX . 

B4KHHKe gKCTOpCH!l K mywOB Ha KHOrOXpatHOe KYHOHOBCKOe 

paccesaHe B H.J\epaoa 3KYHLCKK K ero ycrpaaeHHe 

!sa 3eHH-zy 

B HaCTO~e!l CTa!be Odcyx~eHO BHKHHKe ~CTOpCH!l Ha K3KepeHHe 

KHOrOKpaTHOrO XYHOHOBCKOro pacceHHKH H ,1\aH KpKtepH!l BHdopa ~nHHH 

sqeeK B K3KepeHHH npH p83nKqHHX 06CTOHTeJILCTB8X. ,neJIMacL OOllhiT

Ka npKN6HHTb KeTO,!\ H3KepeHHH C KaHHKH gqe!lKSKK, yueHLmBnmK~ BJIHH

HKe myi(OB, 1t 00JI8CTK BHCOltHX 3HeprH!l C_f>~C...,HeCKOHbKO E3B) K 

nonyqea ,1\0BOHLHO xopomHH pe3yHLTar. TeK CSKHK AaH ~KTHBHH~ 

KeTO,!\ ~H TOqHoro H3KepeHHH 3HeprH~ qacTHU B OdnacTH BHCOKHX 

saeprwa. BKecre c rew B ,1\aHHOH c%atLe coe~HeHH Keto~ H3MepeHHH 

C KanHKH gqelltaKH H KeTO,!\ BHCMKX pa3HOCTeH XOOpAHHaT. 

' lf) 
KA.q; PAH Eyxapecr. 

II 



ITony~nCH KeTO~ BHCmHX paSHOCTeR KOOp~HaT C KanHKH gqe R

KaKH, KOTOpHR ~aeT pesynLTaTH , COBn~aD~He C SKCnepHKeHTanLHHMH. 

TaKHK KeTO~OK KOZHO S¢¢eKTHBHO YCTpaHHTL ~CTOpCHH H ero MOEHO 

npHKeHHTL K HSKepeHHD HaKnOHBiX cne~OB. Cne~OBaTenLHO ~aHa B03-

KOZHOCTL pacmHpHTL o6nacTL HSKepeHHH HaKnOHHHX cne~OB. 

06 OAHOK cnoco6e HSKepeHHH H BHQHCneHHH HMnynbCOB 

6HCTpHX qacTHU B swynLCHHX, nowemeHHHX B CHnbHHe 

llarHH THHe nona 

E. A. IDax6 asHH 

ilpe~naraeTCH cnoco6 HSllepeHHH H BHQHCJleHHH HliTIYJ!bCOB 6HCT

PHX qacTHU no nepBHll p83HOCTHK KOOp~HHaT B ~Byx H tpex TOQKax 

cne~a. B nocne~HeM cnyqae BH~CJ!HDTC H cpe~HHe nssemeaaHe HMnyni>con, 

aaR~eHHHX aa ~yx yqacrKax cne~a. Cnoc.oO nposepea Ha cne~ax 

~ lle30BOB C HKnyJ!LCOll 3,85 oSB/C, B MarHHTBOM none 48 KHJ!Oraycc. 

ilOJ!OXHTenLHHe pe3yJ!LTaTH nonyqeBH TaKXe npH npo~onzeHHH 

CJ!eAa BO BTOPYD nnacTHBKy. 

HKnynLc BHQHcnancn no ~op~~yne 

-8 % 
c = _g.AS·IO lit' 

f CjD -y,)+{)l,.-j;._,J 
If. 

r~e n. - QHCno nqeeK ~J!HHOD t: KHKpoa, yKJI~BaDIIIHXcn Ha nonHoR 

)VlHHe cne~a, a Jo , )It , ;,. , j!,. _, 
qeHHH KOOp~BaT B Haqa4e H B KOHUe 

TaTH CBe~eHH B ta6nHUY 

12 

nocne~onarenLHHe sHa

yqacrKa cne~a. PesynL-

J 

! 

I 
I ~ 

ITo ~ByM roq Ka.M B O~OR 
nnactHHKe 

pc (Ess) 

t= 5oo,... t: = rooo,.... 

3.97,:0,!9(1.2) 3.39_:0.28(1.56) 

Cpe~ee BSBemeaaoe HKnynL
cos m ~YM yqactKaM (no 
TpeM TOQK8M) B O~OR IVIac-
tHHKe 3. '70+0,08(0. 73) 

Cpe~ee nsnemeHHOe no ~BYM 
TOQKa.M B ~Byx nnacTHHKax 3.45_:0.18(0,96) 3.93_:0.25(1.37) 

BepoaruocrL otpHnarenbaoro 3HaKa sapa~a Ha ncex cne~ax 

OKBSanaCL 6nH3KOR K 100%. ITpe~naraeYHR cnoco6 OTnKQaeTCH OT 

cnoco6a BTOpHX pa3HOCteR TOnbKO OTCYTCTBHell 4 D 00pe3aHHH. 

O~Haxo, cpaBHeHHe 3THX ~Byx wero~oB He npHBO~T K saMeTHHll pac

xox~eHHHM B pesyni>rarax. ITpaKTHQeCKH npone~a eno~rca K H3lle

peHHD KOOp~HHaT B 10-15 TOQKax B aaqane H B KOHne cne~a H It Ha

XOX~eHHD COOTB6TCTBYD~HX nepBHX pBSHOCTeR. 10-15 TOQ6K 6epeTCH 

~nH npOBepKH "rn~KOCTH" HSMeHeHHH nepBHX pasHOCTeR. 

HoBHR cnoco6, paBHO KaK H cnoco6 no BTOpHM pasHOCTHM 6onee 

H~ezeH, qeM CnOC06H, HCnOnbS~He BHCmHe MOMeHTH H BHCmHe pas

HOCTH KOOp~HHa.T. 

nocne~HHe wero~ ~aDT H~exHHe pesyni>TatH nHmL npH 6onbmHX 

BenHQHHax Ol'HOWeHHH CHrHana K mylly, TaK KaK Sl'O Ol'HOWeHHe C no

BHWeHHeM nop~KOB liOlleHl'OB HnH p8SHOCTe R KOOp~Hat, y6HBael' sa

MeTRO. ilOSTOMy BHmeBasBaHHHe MeTO~ npHBO~Hl' K H~eEHHM pesynb

Tal'a.M B CJ!yqae Ke~neHHHX qacTHU HnH 60nbmHX ~J!HH gqeeK. 

ITpe~naraeKHR cnoco6 peKOKeH~ercn npKKeHHTb K cne~aM ~nH

HOD 3 eM H BHwe c npo~onxeaHew B nocne~yn~He nnacTHHKH. 

13 



0npeA8H8HH8 HOHH3aqHOHHYX llOTepb penaTHBHCTCKHX 

qacTHU B H8epHOR 3KYnD CHH 

AHsou 3.B., Boac 3.r. , ITaBnona H.ll., 
TaKH6aeB !.C. ,llacHHKOB H.H.,lliaxoBa u .H. 

PacqxtaHH KpHBHe AnH HOHH3auHOHHHX notepb pe nHTH BHCTCKHX 

qacTHU DO TeopHH ffiTepHxaAKepa npH pasnHqHHX 3HaqeHHRX HOHH3auH

OHHOrO noTeHI.UtMa J H npeAeJibHOR :mep r HH 7,; , nepe,n;aBMMOR 

3JieKTpOHaM aTOKOB 3J.!YJibCHH, 

AHMH3 AaH.ItiX ApyrHX aBTOpOB, OTH OC H1!1HXCH K 3WYnDCHH 

:r~~raC (;-Ji, a TaKXe uenocpe.n;cTBeHHHe H3KepeaHa, npoBe,n;euaue B 

awynbcHH HHK~H-P ua nyqxax npoT OH OB c aaep~A el 2 EaB, 4 EaB H 9 

EaB H ITH- KesoaoB c aueprHel 3,8 EaB, npHBO~T x BHBo,n;y, qTo Ha

HJiyqmee COrJiacHe C 3KcnepHWeHTMbHdJ.!H ,l.l;aHHHKH ,l.I;OCTHraeTCH npH 

3HaqeHHH HOHHSauHOHHOro nOTeHUHMa ~ = 440 3B H npe,n;enDHOR 

3HeprHH 3JieKTpOHOB 7;. = 5 + !0 K3B, HswepeHHH 1 npOBe)ie HHHe B 

awynbCHOHll>IX cJioax .:J.efo'd G-.J TOJIIIIHHOJ! 600 wx, o6eyqeHHHX 

npOTOHawH c aueprHel 20 EaB H llH-wesoHaMH c aaeprHel !7 EaB, 

nOKa3MH 1 qto HepaBHOKepHOCTH npOP.BKH no rJiy6HHe ,l.I;OC THraDT 20-

-25% cpe,n;Hel B8JIHqHHH nJIOTH OCTH 6JI060B Ha CJieAax, B TO Bpewa, 

KaK B nJI OCKOCTH 3KyJibCHH OHH He CYIIIeCTBeHHO CKa3HBaDTCH, 

Paspa6oTaaa wer OAHKa HCKJIDqeaHa 3THX aepaBHowepaocTel 

.n;JIH npHMOJIHReRHHX H CHJibHO HCKpHBJI8HHHX CR8,l.I;OB 1 KOT OpaH n03BO

JIH8T noJiyqHTb OmH6KY B onpe,n;eJieHHH OTROCHTeJibHOI HOHH3aUHH 

E ~ .n;JIH ua.uoHHbiX cJie,n;oB c yrJIOM norpyxeuHa ,n;o 4 !0°. 
~H3HOJIOrHqeCKHe OC06eHHOCTH OTA8JibHHX H3WepHTeJiel C HOp

MBnbHHK 3peHHeK Be npHBOAST K CYIIIeCtBeHHHW OmH6Kaw B onpe,n;eJieHHH 

!4 

HOBH3auHH ( < 0,~), B TO Bpewa K8X CJie60e pa3JIBqBe B OCB8llleB

HOCTH nona 3p8BHa CX83HBMtCa 3BaqzteJIDH88 ( ~ ~). ll03T0Ky 

peKOWeB,n;yetca npB H3KepeHHBX HOHB3anHOHHHX notep& peJiaTBBBCT

CKBX qacTHU 06p8laTb OC060e BBBKaHBe Ha Cte6HJIDBOCTb OCBellleB

BOCTB noJia 3p8HBa, 

OnpeAeJieHHe aaeprHH qactHU no KHOroxpataowy pacaeaBHD 

B H!epBOI 3WJXDCHH, 

Booc 3.r., Ha6acapos M., CtpeJibUOB H.C., 
TaKH6aeB !.C., TypcyaoB P.A., lJacHHKOB 

H.H., lliapanoB K.B. 

Pe60ta DOCBS1118Ha BH6opy OnTHW8nbBbiX ycJIOBHR ,n;Jia H3WepeHBa 

aaeprHH qactBU wero,n; KRoroxparuoro pacceaaxa. C srol neKDD 6HJIB 

npoBe,n;eBH HSwepeBHR wuoroxparuoro pacceRBHR ua cJie.n;ax nporoaoB 

c xzaeuqecxol aaepnel 0,66 BaB, 2 BaB x 9 :EbB B awyXDCHH 

HKK~H-P B TIH-wesouos H npotoHOB c CYIIIecrBeBHO 6oJibmHWH suaqe

BHJDIH unyncoB - !7 ,5 BaB/c H 19,8 EaB/c B aliyJIDcHH :J(~ ,.o/.. 

G-S'. 
llOX83aH0

1 
qTO C pOCTOW .n;JIHHH aqe!XH OTHOM8HH8 jP tperbel 

p83BOCTH XO BTOpOR n~aeT ,n;o 3HaqeBHa 6JIB3XOro X OXH,n;aewowy npH 

OTCYTCTBHH JIOXHOrO pacceaBHR . f'~ = !,22 1 B aarew HaqBHMT pactH, 

llpH KaJIHX 3HeprHBX YAaJIOCb HaAeXHO nOKa3aTb 1 qro 3TOT pOCT CBR-

3aH C CYIII8CTBeBHHK OTKJIOHeHHeK XyJIOHOBCXOrO pacceRHBR OT 3aKOHa 

t 312 , Jt6o taw Olt83HBaetca, qro DuJ.M . ~~I< -t ¥.t • 
B cllyqae , xor,n;a y,n;aatca noJ!YqHTD 6o.nuoe qxcno HS:wepeuHI, 

HaHJlyqmel 06JI8CTDD ,n;IIHB aqeex AJIR H3W8p9BHR pacceRHHR RBJIRetca 

Ta
1 

npB KOTOpOI e111e C0Xp8.HR8TCR 38XOH 1) I( ,.., t ¥.t H 1:J I(>> It , 

I5 



AHR OTHCKaHMH 3TOH OdH8CTH peKOMeH~yeTCH YCHOBHe jJ ~ 1, 22. 

O~Haxo, nonyt~eHHe j' ~ 1,22 3arpy~aeao. BeHHt~MHa ;)~ Moxer 

dHTb H~eXHO Onpe~eHeHa Ha Rt~eHK8X 7 ~HR KOTOpHX BHUOHHHDTCH yc-

HOBHSI .J'~ I. 4 H 
2} 
;;: ~ 2 , r~e Z:l - cpMHee H3MepeHHoe 3Hat~e-

HMe BTOpOH p83HOCTH Ha CHe~e, ~ -cpe~H ee 3Hat~e HHe HOXHOr o pac

ceSIHHSl (BKHD'laSI M IIIJ'lW), onpe~eHeHIIOe ,MSI ,D;aHHOH ::lMYHbCHH no CH e

,D;aM nepBH'lHblX 'l8CTHU C H3 BeCTHOH ::lHeprHeR. lipH ::IT OM IICKH .D'leHHe 

cpe~Her o 3Hat~eHKR noxaoro pacceaHHR ,u:aer xopomHe pe3yHI>TaTH. 

B CHytiae, KOr~a 3TH TpedoBaHHH He ~OCTHXKYH H3-3a orpaHH

qeHHOR ~HHHH CHe~a, HHH B CHytiae, KOr ,n:a 3WJHbCHH He OdHyt~eHH 

nyt~KOM t~aCTHU C H3BeCTHOR ::lHeprHeH (::!TO HMeeT KeCTO npH aHaHH3e 

Y.HBHeH KOCMKt~eCKOrO }{3Hy'leHHSI) 7 peKOMeH~eTCSl npHMeHSITb KeTO,D;HKY 

HH~HBH,D;YaHbHOro HCKHD'leHHSl HOXHOr O pacceRHHH C UOKO~bD H3KepeH

HHX BTOpHX ll Tp8Tb HX p83HOCTeH. lipH 3TQL BeHH'IHRa OllTHKaJibROR MH

HH SI'18AKH onpe.n;eHSieTCSl H3 YCHOB!tf!! .J':!:. I , 5, KOr ~a OTHOmeHHe CHI'

HaHa It HOXHOKy paC C8SIHHD KOXeT dHTb- I. liOK83aHO, 'ITO B 3TOH Od

H8CTH .MHH Sit~ee r<: 3Hat~eHHe /',8c , onpe,u:eneHHoe nocne HH.n;HBH.U:YaHD

Horo HOKnD'l8HHSl HOXHOrO pacceSIHHSI, HYtime COrHaCyeTCSl C OXH,ll;aeKHM 

3Hat~eHHeK, no cpaBHeHHD C KeTO,D;OK, r~e HOXROe 3Ha'leHHe HCKHD'laeT

CSl B ope,n:aex. B CJiyqae C u S -odp83HHX HCKaxeHHH Haxoz.neaHe KYJIO

HOBCKOrO pacceHHHSI KOXeT dWTb oc~eCTBJieHO C llOKO~bD TpeTbHX 

p83HOCTeA. 

R BOnpocy H3KepeHHH KHOrOKpaTHOrO pacceSIHHH Ha KpYTHX 

cxe8ax xero8&K "noaepxaocraoro yrxa: 

T.BHKKH, 3.~pHMeH,n:ep 

ITpe~araeTca CJie,n:yn~HA aapHaHT xeTOAa •noDepxaocTaoro yrAa" 

EapKaca ( [.J) : K31i.-.::'l.1Tb UO Depxure TWA yro.l! OTHOCHTeJ!bHO nyqxa 
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nepBH'IHHX t~acTKn. (Koset~ao, ron&xo D TOM cxyqae, xor.n:a aroT 

nyqox xopomo KOJIJIHMKpoaaa, aanpawep, npoTOBBWI nyqox c aueprael 

10 EaD caaxpo¢6aorpoua OHHi). ABropw cqaramr, 'ITO npH arou roq

BOCT» ueTo,n:a Eapxaca yDeAHqKDaerca D 3-5 pasa. Kpouezoro, ecT& 

ocsoDaBHe npe.n;nonaraT», qro D~aauae noxuoro pacceSIHKSI ueu&me 

qew B oOwqaow wero,n:e •xoop~KHar•. lna npe,n:Dapare~»HOI npoDepxx 

TO'IBOCTI npeAJIOXeHHOrO M8TOA&, OHJIB BSM8p8HY CJI8AY C ffo ~ 2 

raa c yrxou ~oaa 5° no wero,u:y •xoop,n:HHaT" a no wero,u:y •no
Depxaocraoro yrna•. lloxyqeaHYe pesyn&TaTw owna D xopoaew corna

cax. (Koaeqgo, 3TO ae cqaraeTca npoaepxol DpHMeBKMOCTK npe,u:xoxea

uoro weTo,n:a B cnyqae xpyrHX c~eAOD). 

H3-3a OTCyTCTBXB !tpyTYX CJIBAOD C H3B8CTHOI aBeprKel 

axcnepaweBta.l!&aas npoDepEa npe,u:noxeaaoro uero.n:a e~e ae npoDo-

AHJJaCh, 
[1) W.H.Ba.-kal el:od. Ph.J-5. AQ.v. toS toJJ' (I!IS7} 

• 
•oopasoBaHBe KHoro3apaaHYx qacrxq • np04Y!TOD peaxqKI 

rAI60KOrO OTiBD~eH!§ qpH B3a!MQ&eiCtBBK QPOTOHOB 

75-350 MaD C Sipaw!• 

M.M. MaxapoB 

H3yqanca XO,U: ~YHXUMB D03dyx~eBHS ~na o0pa30BaBHSI MHOr03a

pSAHYX 'laCTHU C Z 7-f. Ha JierKHX H TllX8HiliX a,n:pax 3MY.BhCHH OT 

nopora AO 350 llaD. 3aDKCHMOCl'h C8'18Hila 06pa30BaHHSl KHOr03apa,n:,.. 

HYX 'laCTBU OT 3HeprBK npoTOHOB pa3.BK'IH& D c.ayqae OowOap,n:HpoDitH 

aerxax H TaxeAYX H,n:ep: D aaTepDane aaeprael 100-350 MaD ~-~ 

IJ>CTOUHO B paBHO (1,1;!_0,2) mg , a cs;.... pacteT OT (0,9J:t 

:!. 0,26).~N&'. AO (2,8;!_0,5) In~. • !Ha.BOrB'IHaH 3aBXCBMOCTio OT 
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3H6 pri!H DpoTOHOB IJ) J1Y'I6H8. .J;Jill C6'16HII ll 00pa30B8.Hilll qJparloi6Hl'8. k i 8 

TaxoB xo ~ $yHx~H B030yx.J;eHHll xaqectaeaao oO~l!CHHet Cll teK,'ITO 

'IHCnO XB.CKaAHWX HyKJlOHOB, CnOCOOHWX BW011l'h KHO r 038.pli.J;HyD 'IB.C TH

ny npH B3aKMO.J;eRCTBHH C l'JIX6J1Wlolll HApaMH yBeA&'IHBael'CH, a npH B38.

HloiO.J;e~CTBHH C nerKBMH li.J;paMH OCTB.el'Cll DOCTOHHH~. 

ilpa H3J'I6HHH 38.BMCHMOCTH Ce'leHaH 00paSOBaHXH OT 38.pli.J;8. 

$parK6Hl'8. OK8.38.J10Cb, 'ITO B HCCJ16AJ6K0lol HHTepaane 3HeprHI C6 '16HH6 
':L -::z,s-z 

)~6HbmaeTCH C ~OCTOK ~ II COOTB6TCTBJ6l' 3aKOHy ~ 

B peayJI»Tare aaanaaa noJiy'leHH~X pe3yJlbtaroa onpeAe~eaw ce

qeau o6p8.30BB.lUIH DpPAJKTOB pea.Kl48l! r nyd 'l lt:} !"0 0 1'1!\enneHMH npX 

B38.11KO.J;elcTBHH nporoaoa 100 a 350 J <: B c H.l\PB.ltH A 1· 11 8 r 

0K8.38.J10Ch, 'IT O B 00pa30B8.HIIe OCTB.l'O'IUHX H.J;ep , OTJlH~~~~XCH OT 

liJlep-MHaeael no Z Clo.n&lle , qeK Ha 12 e,J!.HHII ~ npH £ p " 350 Maa 

11 6onome, qeK Ha 9 6JlHHX~ npa Ep ~ roo waa ocao BHol ez.naA 

BHOCHT npOI.\6CC OCipa30B8.HIIa KHuro :;;ap."_l:(HiiX 'laCTII~. Ce'leHIIll 00pa30-

B8.HIIH npOJlYKTOB pe&XI.\HI rny60~ J ro 0Tl!\6DJ1611Hll cpaBHXBB.m~Cll C pe-

3yJ1e l'8.l'B.KII, DOJ1J'16HHiiloiH ~HOXIIKI'16CKHlol K6l'O.J;Olol, 

KpoMe roro 6HJ1H AOAozeaw cne,~; yn~Re paOotw : 

I. ilepcneltTHBii He ltD :ropwx ODWTOB C BO,.JtOpo.J;HOI CTpyel, 

K.Jl. TOJ1CTOB, 

2 . Yrxoaag xoppe nHI.\Hll KeEl Y q,parMeHtaMH npa ax KHozecr

BeHHOK oOpaaoBaHXK. rr.A . r opR'IeB, O.B. nozxaa, H.A.ile~oa. 

3. Onwr paOo :rw Ha npxoope no aaroKatB'IeCKDKY K3KepeHHD 

HOHII38.1.\HII X HKnyJlbCa H8. CJ16Jl8.X peJiliTHBHCTCKKX 'IB.CTKI.\. 

A.E. Bopo.uoa, M. <P . CoJiOB»eaa, JI.B. Cyxos, Jl.li. Tpenuosa, 

)(,)(, qepHliBCKKI, 

4. li3J'l6Hit1e TOHltOI CTpy.KTypH ( cneKTpa, 06pa30B8.HHOrO 
np1r1 B38.HKOA6BCTBHJIX npOTOHOB ~ 20 raa C J~ApaKM qoT03KJJlhCHH, 

r . E.llaHoB, M.li .TpetbliKOBa,M.H.mepOaxoaa. 
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6. P~AH 

7. llexo cJJoBaKI!ff 
~axyn:oTeT ~epHo~ 
_II SPIKH 

8. rlP , I'ICCne~OBaTen:ocKI'In 
OT~eJI B~COKHX 3HeprHa 

9. Pyu~HHH, liiHCTI'ITYT 
STOYHOn ~H3HKH 

!0. Pyu~HHR,liiHCTHTYT 
STOUHOa ~I'I SHKr.l 

II. lieXOCJIOBSKHH 
~HSHqecKHR HHCTHTYT 
qAH 

I2. PHAH 

!3. rAP,I'Iccne~oBaT.OT~eR 
~PISPIKPI B~COKI'IX 3Hep-
rHil 

!4. _ ,_ 

!5. BeHrpHB,UeHTpaJibH~ 
l1HCTHTYT ~l13H4eCKI'JX 
l1CCne~OBaHH~ 

16 . IloJI:oma, lllHCTHTYT 
~1'13HKH, BapmaBa 

!7. qccP, ~Hal'lqecKl1R 
I'IHCTHTYT liAH 

HayqeHHe BaaHuo~eacTBHH 
npoToHoB c aHeprHeR 9 EaB 
c ~paKH xeReaa H HHKenn 

Heynpyrl'le 7r=N 
BS8HUO~e~CTBHH 

~--AI -B38HYO~encTBI'IH 

lllayqeHHe l!OAOap:oepH~X 
fi+ Ye30HOB 

lll ayqeHHe cneKTpa 
npOTOHOB OT~aqi'J OT 
peaKUI'IH JT-+-f' -j'"f-ll IT 

lllayqeHI'!e o6paaoBaHHH 
~parueHTOB no~ ~encTBHew 
-ueaoHoB c E 7-8 EaB 

lllccRe~oBaHHe RO~Horo 
pacceHHHH PI PICKaJI[eHHa 

_ , __ 

lllccne~oBaHl1e ueTo~a 
aK.HHoml1 ~nH onpe~e-
JieHHR 3Hepri'IH 

MeTo~l1qecKaH pa6oTa 
no HSyqeHHD YHOrOKpaT-
Horo pacceaHHH 

llpOTOH~ ro EaB B~Onb c ~OR:OrauH H 
2 ~6nyq.c2HHTeHCHBHOCT:O~ no 20 CROeB 
I0 - pjcu • Tim H~K~~-P 
2 o6nyq.c HHTeHCHBH. H ITP 
ro6 p/c.l 

IT-ueaoH~ 7 EaB/c THn P 
B~On:O HHT~HCHBH. I0 X 20 
(2-3). ro I JI. 

IT-ueaoH~ 7 EsB/c, THn P-400 
HHTeHCI'IBH. I00-!50 en. 
5.!03 ~]~ ro4 ro x 20 

IT-ueaoH 7 raB/C HliiK~l/1-P 
B~on:o 4 ro x 20 
HHTeHCHBH.2. IQ I JI. 

IT-Me30H~ '!!< 7 raB/C B KaJI[~oa 
4 OT~eR:OH~X CTgnKH CTOnKe IQ CR. 
I'IHTeHCI'IBH.I.IQ I0 x 20 

THn P. 

n- uea. 4 raB/c P-400 
C BO~OpO~H.YI'I~eH:OD ro x 20 
HHTeHCI'IBH. !0 2, 5 R. 

IT-ueaoHI/ 7 EaB H~Ktpl/1-P H cneu. 
B~OJI:O 

ros 
31.1 . 50 CJI. IOx20 

PIHTeHCHBH. 

a~ npoToH~ ro raB THn P-400 
6 IT-Mea.3,5 raB/C ro x 20 

no 3 en. o6a o6JiyqeHHH npo-
BeCTPI Ha O~Hoa liJ ~nH KaJK~oro 
TO~ lite CTOnKe no~ yrJia. 
paaHWH yrRaMl1 

a~ npoTOH~ IO raB 20 cnoeB 
6 IT-Mea.3, 5 raB/C P-400 
ota o6n~qeHI'!fl npoBeCTH 

I0 X 20 Ha O~HO CTOnKe 
ITyqoK HanpaBHT:O no~ 
yrJIOM ! 50 ~pyr K 
~pyry . 

a~ npoToH~ IO r aB 20 cnoeB 
P-400 6 11-Mea.3 ,5 r aB/C 

o6a o6JiyqeHHH npo- ro x 20 
BeCTI'J Ha O~Hoa 1'1 TO~ 
ze CTOnKe. 11y4KH Ha rr0 paBHTD no~ yrJIOI.t ~ !5 
~pyr K ~pyry. 

06JiyqeHHe c TKKenoR P-400 ~ 
~mmeH:oro ( Pt:. ) 8cJI . 5x5 c 2 ll-Mea. 3-4 r aB_(C IO cn. 5x6 eM 
11 HT eHCI'IBR . IO 

3 ny4Ka mo6~ qacl'lll.l , P-400 
c aHeprl'letl-2 EaB, I0 X 20 
4 EaB PI MaKCHM.ao3- 50 en. 
!.!Ol!H.HHTeHCHBH. 

To :ae cawoe 
(l/IB8HOB8 
H.C.) 

ITocne~Hl1 e 
CJIOIII CTO l!Kl1 
oonyqHu 
no~ paaH. 
yrnaMH.npo-
RBl1TD B 
MHpc~op~e. 

T. ~i BanoBa H 

IlpO RBI'J T:O 
B MHpc~op-
cpe . 

_,_ 

reouerpHn 
on~Ta ~aHa 

B SaHBKe. 
0TBeTCTBeH . 
T. 3aKJleBCKl1 
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B~EOPb! KOMVlTETA 

B pa6oTe KowHTeTa OT cTpaa-yqacTHH~ O~H~ (noWHKo CCCP) 
yqaCTBOBanH qneH~ KOWHT6T8! 

I. n. MapKoB - EHP 
2. 9. ~eHI>Bem -BHP 
3. Y. KpeKep - I'JlP 
4. Jl.y XlaHI>-~alt -KHP 
5. :no HH Ce6 - KH;nP 
6. TyB.z~ea~opz - YHP 
7. 9. CuHmaK - TIHP 
8. T.BHIDKH - PHP 
9. B. lleTpzHJIKa - qccP 

B COOTB6TCTBHH C UOJIOE6HHeW 0 KOWHTeTe B ero COCT8B OT 
na6opa'ropHa OHHM H HHCTHTYTOB CCCP 6~H B~6paa~: 

I. l,naaoll r.B. 
2 • JIOOOWHJIOB c. H • . 
3. TiepenHrHH B.ll. 
4. CH.JJ;OpOB B.M. 
5. ToncToB K.;n. 
6. qaCHHKOB ~.H. 

no npe~ozeaH~ npe~cTaBHTena HHCTHTyTa ~HSHKH AH 
rpyaHHCKoii CCP TOB. A.O. illaxynamBHJIH OT ropo.JJ;OB T6HnHCH H 
EpeBaH peaepBHpoBaao wecTo ~a npe~cTaBHTena HHCTHTyTa B 
r. EpeBaH. 

H3 COCT8B8 qneHOB 

llpe~ce~aTenew KoUHTeTa 
3aw.npe~ce~aTena 

CeKpeTapew 

KoWHTeTa 6unH B~6paaH: 

- B. lleTpzHnKa 
- K.;n. ToncTOB 
- C.H. AD60MHJIOB 

• 
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