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-c~st38HHblx: C nJ)Oue'~caMu 1 nPottc'xO.z:isuuH~H a-~·Me3oaToMB.x"_H· Mea0Mon;Kyn6-~. B-:~o· Bpe-:~ ·
1 

: 

• •: "• ' • -• ; -'- • '., ,, r \' ~ - ·: ,,- . ' .'. • • \ '. :• / !. • • , .' •. ' : • ' " • ., • •• • • ~. , 

Ml!. KaK o66!'1Hbl0 aTOMHO:-MoneKym1pHb18 llBnSHlISI, KaK npaBHno,. He. BnHSUOT Ha. npoTeKa- .. 
'-. ·_,,· - _, . ' :. . , -\ .· . 

Hll0 -•llll0.pHblX. peaKUlll!, ·xapaKT0pH8ll OC060HHOCTb. M030MOneKynllpHblX l!Bll0Hllll, ,nena10-
• • • , I I_ .:.• ·•' ·,- • • "' , ••· ' 

maii· Hayq·eHiie llX · oco6eHHC> llHTepeCHhIM, .aaK1110qaeTcS1 ~ T~M,. 'ITO OHll · MoryT · cyuie.:-
, , ' . . ; . . . ·. . . . ' . "... :· . ' . _, . ~ . ·, ,. - · ... ,,, . . . . ·. - '. 

CTBeHHO ·onp,9.ne_mi'rb: uenbrl! '.'pllll cneu1!¢ll_'lecKH'.' 11,nepHhI_x npo~eccoa. ·•:aKllMll ~pouecca-, 

. MH llB,lllllOTCll ~a'Tanll3 ._llll0pHblX peaKUllll a· BOJlOpo.ne, aaiii'aT OTpllUIITenbHhlX M030HOB, ' 
• ,.' •L -;; •"":• ~ • ',•, •" • > > •, ,", • ' .: • ,. • ' , ' ·• > • ~ '.• • 0 •\ .. < y '. ·: , • ' : ·,' 

/ 'aoa6y>Kll0Hlle ;gaep l!Pll M030aTOMHhIX nepexo,nax B. Tll>KenbIX M030aTOMaX H Pllll · apy- . 
-. ~ •• , .· - • . : ' • • , • • • ' , , ·.• ' .- . .-- , , ~ • • '\ . I_ , \ 1 • , • _-: • ~ •. ' • • \,- • • ./ • 

•' rllx. HaCTOlllUall llHCcepTaUHll llOCBlllUSHa paccMOTP0HlllO M030MoneKynllpHb!X npoueccoB, . •'. 
,, • , . •, . . 'I . ' , • . ' .. . . ·x) . ' 

>CBSl38HHblX B ·ocHOBHOM·._c _.ctBY,¥H_ nepabI~~~. H~::n~p~q~cneHH~IX -:f!,~Iwe npo~-e~_?:~~, · 

', KaK: ~a~ecTH0
1 

'Ilona.0,8.Sl. a: aemecTao,· ·, ·-.r -. · • : · · · · 
,,• ,. "· ' .. , . ~ , ~---' ·. ~, , . µ~ :~~830~bl 38~~;1:~Sl~1:~.~/ H,·~a. apeMSI, 
.·'lllT0llbHO M0Hblllee BpeMeHll· HX >Kll3Hll, llOCTllralOT OCHOBHOro· COCTOl!HHll. Oco6eHHOCTblO 

.... ,,,, ?· " , , - ·, ' . • • '. ,· . ,. . •••• 

: M030aTOMOB. BOllOpo.na '.llBllll0TCll llX. aneKTpOHel!TpanbHOCTb.' .Pa.nu ye· 6opOBCKOl! op611Tbi' 
.. : :. . . ' .. . . :•· -11 . '. ',· ..... : .. ; ... _" -", ,·. 

•. ·,· P._ 1:1esoaTOMa_ ao.no.po.na aµ . -2;~~-10 ... CM 3Ha'lllT<mbHO M8Hblil0 ~T,OMHhI~_' pa3MepoB, 

':. -',. noa-roMy ll;B~i,;.;Hlle B aemecTaEi MeaoaTOMOB ao,nopo,na BO. MHOrOM 'aHanoril'IHO ·noae.-· 
• , ' ~ I : , -, ' ' " '. • \ j' ,. t ,• . , -~ . . . ~ 

· .. ,ne~aio' Me.nneH~hIX Hel!;pOHOB. MeaoaTOMbl BOllPpo,na •cao6o.nHo" , npoXO.Oll; ;epes 

,~ a·ri~KTpolitty10· o6ono'IKY. aToMoa ~- cno6o6HhI 'n~11o~i)K~;bCll K .,npyr~M ~;;;~ .~~·. pac;Tol!-
. ' ' ,-. . , . ' . . ,, '. ·- ., . 

:, H~~- nopsi,nKa,_MeaoaTO.MHhIX. 3:ro; 06ycn'aan11aae-r. uenbll! ;p~,!l M030M_oneKynllpHbIX si;ane-.. 
'/' ."' • -·\\ T ~••' ' ,'._,- ~· 

. '.· .• I_.:. 
I) :nepeXO,!lhl Me>Kll:( ypOBHl!Mll c13epXTOHKOl! CTPYKTyphl a Me'soaToMax pµ 11 clµ",· . 

. iip~~CXO,!lllll/~e' 6narci,napst M830HHOMy
1

• 66Me.Hy' M0~llY ll,npaMII npll CTOllKHOB8HllllX ;; 
•!•','._:' ,_ "" •' " _: . . , - ~ • ,-, , I.' " .J -·~ I 

d/.\:'d .•. 3Tll:nepeXO,!lbl ,npl1B0llll1:. K . .nenom1_p11aauHH µ . M030HOB ll.'ll3Me-.. 

~ll!OT-B HeC.~OllbKO pa~· aepo~THOC:Tll a~x~aTa · ~830HOB B' 1 ao.nopo,ne H,. .itea;a"pllH;/OHH . 
, . - •.• • . . '• _.1 ' ' _,. 

·Mory!. TSK>Ke'• cymeCTB8HHO. BllHllTb Ha, Ka Tanna ·llll0pHbIX peaKullJI ..... .. 
,~ ' ~ I.• • , ••~-: , " • 

- . 2), nepexo.d · P. MeaoHa ,OT nerKoro ll30Tona ao.nopo.na K · Tll>KenoMy; cKa>KeM 

: p'µ +-d ➔ )!µ ,+·p'·t· Bcn~.ac·T~"tte pa3~~~HH a' nP~~-e.a~HH~IX' M~c~ax ~·. (~HePrHSI~ C~Raa>. "".:. 

·'diTH II~pex'oi:thl B .o6bi'IHb!X ycni;llll;H~o6paTll~bl no aHep~e;u .. :ciniM. co66p~>KeHllSIM.:· 

•. BepOSITHOCT~ TaKHX npo~eccoa, ecTeCT~~HH~,, ni:>o~~pUHO~;n~Ha K;HU0HTpaitn~ , Tll>Kenoro 

; ; H-;,.OTona. O.tiH~KO ;~~'.µp',/ ~~HU·e~Tj:>aullllX nopsaKa-~;1%: oHa oKa;bIBaeTCll 'dywec'rae~- , , . 

·. ~ u{>6onb~~ B-~p;~TH,OC~ll acex' K~HK~PHP~!Olll!IX npouec~oii; ii . Ha6~10.nae~Cll .n~~'iTll'l~CKll' 
.,~ · .... _' I_ ··._"'.·, : , ,• - ,. , , t. ·; • :,, 

.. ~onHhlll nepexo.n µ' ·Me30~0B_ K ,Tll~enoMy _ll3;lTOny~ ,;:, 
' ,,_'- ·_,.. ·. , ' . ,, .. . . . ' " .:. . : " _,.. .. . . : ,,, ;" . ·. , . ·, , -. . - . ,· ". ' ' .\ ~- . 
3) I 06pasoaaHHe M030MoneKyJJ noii.opo,na_ ( TO'IHee, ,Me30MOll0KYllllJ)HblX l!OHOB) -, ', 

. ,., . ..... ;, ··.. . . ~ : ~ ··. ; . --- . '"--. ' - .,,. ., , . ,·. ~· , \ ,, _: 

pdµ: • ·;·d\41,,:, .. ll· T • .n.,.- '.•, : . :,._. ·, .. ,. " ' 

'x) 8~a6y>K,n~Hlle ;lltl8p' np~ nepexo:O.~ B .. Tll>K0llb!X M030a:r:iax·• noitpo6~o pac:-
. pa6o-rax,' D;ct>. 3ape,uKoro II ero coTpy.nHllKOB,. 



, . I 

0t5pa30B8Hlie Me30MOne_Kyn. ppµ cyIUeCTBeHHO Bnm1eT 1!8 ,3aXBaT µ .: Me3oaa· 

npOTOHOM/·a npH Hanli'lliH Manoi! np~Mecn .nel!Tep!iS!'.KOHKypHpyeT C ~epeXO.llOM -µ Me-:" 
' ' - - ' ' ,' . 

_.,3oHa OT npoToHa K ·.nel!Tpo~y. Ot5pa3oaaH1ie Me30MoneKy,n' pdµ ,· ddµ '~. T:.n. npuao-

.ll_liT K,_B03MO>KHOC!,H ocyLUeCTE~neHH!I no.nt5apbep~b!X 11.nepHbJX peaKUHll Me>K.ny_ H30Tona::­

MH BO_;;_opo.na; BXO.D,SIIUHM~ B. COCTaB Me30MOne1<;yn&1,, np~ STOM B. ,,;e30MoneKy.,;ax •, Ha-

' p!lllY C OObl'IH~MlI Ka11~aMH .p~8KUH~ .;;~pbmaJOTC!I · HOBpJe. B03M~>KHO_CTH'. Hanpm,~ep, 

aaeprH!I• P?aKUlilI MO>KeT Ob!Tb OT.ll.SHa µ Me3oay·.Ko,aaepcHH, uol!TH Ha ot5paaoaaaHe 

) a.ne~TpOHHo..:u~:imTpOH!,lblX nap H _T • .ll, 3TH ·11ane;m·11.· M<>ryT Ob!Tb Hcnonb30BaH&I .nn11 

aKcnepHMeHTanbHOro H3y'leHH!I 'Me30MOneKyn,. 

,4) n_ep0XOllbl M030HOB K. 11.llpaM .llpyrHX aneM0HTOB, 
. ' 

np!I .aanH'IHlI B B0.llOpO.lle ,··. 
/ , 

npHMecell .npyI'HX· an~.~eHTOB C .aapSI.llOM' Z > 1 . B03MO>KeH Heot5pa:HMblll nepexo.n·' 

~e30H0B K 11npaM. STHX aneMeHTOB; MexaHli3M TaKlil( 'nepeXO.llOB • pacCMOTpeH B · rnaBe · 
"'> • ' •• • • • - - ' - ' 

lY., Ce'!eHli0 liX, _!_CaK npaali_no, BeCbMa aenH~O, /I· 
- , ·-... : ' 

Co· aceMli' nepe'!HCn~HHbIMli npoueccaMli KOHKypnpy,eT pacna.n •, µ Mli!30Ha, npo: 
. . . . . ' - . 6 -I 

. lICXO.ll!IIUHll C BepO!ITHOCTblO A· 
0

0. a0,45•10 CeK • .-· 

,.I 

B 'nepaoll.· rnaae- .nnccepTaUHH .npHBOllHTC!I •0030P· Teope;H'!eCKHX- lI axcrrepHM;~-
' • ,< ' • ' 

.Tllnb~b!X pat5oT, casi3aHHblX C Me3o;:..o.,;exyn~pHblMH !1B1IeH~!IMH. BnepBble .lIJl08 0 'ao3-· 
" • I . ,t < .' • 

MO>KHOCTH cymec'raoaaHH!I Me3oMonexyn . ao.nopo.na' t5&ma BbICKa3aaa He3aBHCHMO .: <l>paa-
, / 1/ . · .• . /2/ . ' . · , /3/ . . . .. , . , 
KOM ., A.A.CaxapoBblM ·. H H.E.3enb.llOBH'leM • a CB!l3H 'c paccMoTpeaneM xaTa-

. ' ' . . '. , . . . , x) . ·. . , 
nH38 !1.llepHblX peaKUHll, Bbl3b1B80MblX µ -Me30HaMH B .B0.llOpOlle .• nepBbJe no.npoo-· 
. \ ' . . . , . 
Hble oueaxn ~a113aHHblX c aT~M npoueccoM Me30Monexyn11pirnx·.11aneHHll 6miu .npo~e.ne.:. 

·, . . '/3/ ', .. ·. . , . , , :~ - , . : 
'Hb! .H.6.3enb.llOBH'l0M: · , 3KcnepHMe·HTanbHOe OTKpb!THe µ KaTannaa, c.nenaHHOe 

. . . . /4/ . . . ·. , , • . 
. rpynnoll Anbaapeua , CTHMynnpoaano no11anea11e .nanbuellm11x 'TeopeTH'!ecxnx H axcne- °' · 

pHMeHTa'~bHblX pa~oT. ( no:ixpot5Hbl~ 0030p pe3ynbT~TOB, rio;yqe~Hb!X .ll~ 1;60. r~~a. ~o~ /, 
. · , ' 151 ·· ,. . . . 

_.nep~IITC!I B pat5oTe ). "_,·, 

. ,. , ' . , ,, • , , , /6/' . '· , 
, B paooTe .H.E. 3enb.llOBH'!a • u· A,Jl.Caxapoaa o&ma· npuaeneaa nepaa11 oueaxa 

ce'!eHH!I nep·exo.na · µ :' Me3oaa · OT npoToH~ x ·.r{ell;poay H ~a .. ocHoB~H~; .. ee ot51,11caeaa 
l.. · , · . . . ·. ·17 8/ 

3aBHCHMOCTb Bb!XO)la' 11.nepaoro KaTanH3a· OT KOHUeHTpauHH .nel!T0Pli!I , ( CM. TaK>Ke ' : 'J ;_ 
. . · . , /6/ . . , , · . •' · · . '.17 8/ 

O.aHElKO, HH oueHKS • 0CH?B8HH8R Ha ~~o6p~>KeH~RX paaM~pHOCTH, 'HR o~eHKH ~ • 

nony'leHHble,•a t5opHOBCKOM npno;~>KeHHH, 'He MOrnu: C'l,HTaTbC!I .llOCT8TO'IHO'TO'IHbJMH . , . . , ,, .. ' .,. ~-- . . , ' ., , ·., , 

( Me>K.ny· coooll OHH OTnH'lamicb iia .naa nopSI.llKS). Jln11 nony'leHH!I . axKypaTHb!X ~ oueiioK 

ae"o6xo.n~Mo ob;no ,yqecTI: p83ml'm~ a· a~eprH11x'·~B!13H Me3oaT0MoB pµ .'u·. dµ. ·, ·npo_: 

· ·11cxo.n11mee · H3-aa pa3nH'IH!I. a , npHBE>lleH~bJX .' Mac·c~x ·: µ ;_;e30H; y npoT;H~ H .nell_: 

Tpoaa, T.e., no cymecTay, ,B&Jl!TH aa· paMKH. cnpase.nnHaoro .nn11 ot5~1'1Hb1x,'Monexyn 
~ - I / ' 

x) ·. , "... .._ , . 
- ,. Ha- B03MO>KHOCTb M830HHOro KaTanH3a ·11.nepHb!X peaKUHll yKa3b!Ban TaK)Ke 

. '- , ' I. . , . . . 
M.A. Jv\apKoa · (He <?nyonnico~aao). '. , < '\ 
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r 
i 

·I· 

{ 

J 

,r· ·1•' 
'., ·, ·_,1·' ,· 

:-- '· 
:1'' ,, 
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/ 

;. 
; 

a.naat5aTH'!ecKoro: ~pa6nioKeH!flI, B 'ca!laH c TeM, '!TO OTHOIUeHHe Mace· µ M030Ha H 

npOTOHa He Mano·, rronpaBKH K a.n!iat5aTH'10CKOMY rrpn6nK)K9HHIO cymeciaeHHO BnH!IIOT 

·~aK>Ke Ha crr'e~;p Mea~MoneKyn (a'anpliM~p, HeioppeKTHb!ll,y,~eT aTHX nonpaaoK npHa~n 
/9/ <. . , ' , . , ',- . , . , , ·.. ' , 

·. B , , '.K HeupaaKnbHblM, aaKnJO'!eH!'!IM OTHOCHTenbHO OCHOBHOr_o COCTOSIHH!l 0' M030MOneKyn) • 
. . /10/ . ,' · . · · . '· . , · ,, t · .· ·, 

B pat5oTe , , , Obin, paaBHT MeTO.ll. C' UOMOIUblO KOTOporo, MO>KHO, Oblno. nony'IHTb C TO'!,-, 
. . ' . • · • · . · · · .. . . . I 10/ . 

HOCTbJO _m~/ Mp rro?paaKH 'K a.nH_at5aTH'le;KoMy npHt5nu>KeHHJO. nonyqe1rna>1 ,a 

pac'!eTax ceqeHHll 'C!iCTeMa CB!l38HHSIX ypaBH0HHll ncnonb3oaanacb .BO Bcex '.nanbHei!IUHX 
.. ,. • . , 1 /11-14/ 

rrepex.~.noa H .crrexTpoa Me30MoneKyn 
_; 

·, 
- • ,, ' ' . ·. , ·1 ., 

MexaHH3Mbl oopa3oaaHH11 MeaoMonexyn, ot5cy)K.ll8nHcb B!Jepa&ie a· pat5oTe H.E.3em,- - -
. /3/ · · ,•. · /3/. , , . , · 

.ll9BH'la , l--fa OU0HOK , . cne.noaano,. 'ITO _H8HoOnee, acpcpeKTlIBHblM ~IBn!leTCl'!, _0-0 ·_nepe-. 

,XO.ll •Ha peaOHaHC,Hb'.ll, ypOB8Hb 
0

M';30MOnexynbl: :c KOHB8,PCH8~ • Ha_ ~~OMHO_M, aneKTpOHE!0 

(>.niiaKo·, nonyqaroma11c:11 npH aTOM aepo!ITHOCTb· o6pa3oaaHHfl .Me30MOneKyn oxaaanacb 

'cymec-raeaao, MeHbllle . ;~cnepHMeaTanwrnll. Eonee -~03.llHHe' oue~KH ;o-o nepexo.na, c;,e-
.. , · . · ·• · '1s1 · , .. · - · · · • .. , · 

·,naHHble ll>KeKCOHOM ', co.nep_>KanH rp:i:oyro OllllIOKY (cM.§ Sf lI .naaanH .nn11 aep()!ITHOCTH 

, ot5pa30BaHH!I Me3QMOnexyn BenH'!lIHY Ha HecxonbKO -nopSI./lKOB _oonbmyro,' '!eM ripaBHnb·:-:· 
/3/ ., , . •' ; ' , , , , , -

Hall OU9HKa 8 xaqecTae .npyroro, oonee acpcpeKTHBHOro M,exaHH3Ma· oopa3oaaHH!I 
, ,, /6/ , ' ; 
M830MOneKyn B pat5oTe: ·.· Obin yKa3aH' anexTplI'18CKHll .lllIIlOnbHb!ll ,nepexo.n, El. 3TOT 

. , ', , . ' -~' \' , 

.. ,nepexo.n o&m CB:'(3aH. c cy~ecTaoaaiiHeM ,a •CHCTeMe _H3 µ Me3oHa K .nayx 11.nep 

H80.llHHaK;B;l! MaCCbl .lllinOnbHOrO MOM8HTa, B03HHKaJOIU.ElrO onaro.nap11 ;TOMy, ,'!TO 
, ' , 

ueHTp '3ap11.na a Tax'o11· cucTeMe- ae' coana.naeT·c ueHTpoM' uaepuHH. Yxa3aHHblll Mexa-. 
,~. 'I ,_ ', . - ; . . . . ', > -, , , '"' / ~ • C ' ·- • - .~ ,,. 

HH3M He· Mor ,OO'l>!ICHHTb, .noaonbHO ·oonbIUOl! BepO!ITHOCTlI ·oopa3oaaHH!I M830MOneKyn&J 
. ·· ', ·, . - - . r ·: · ' - - ' . . • I 15/ " · · ' ·· · 

ppµ ·, COCTO!IIUell lI3' !lll':!P 0.llHHaKOBOi! MaCCb10 8 pat5~Te oblnO ,3aMe'!eHO, 'ITO. 
.\ . . - . 

.llHIIDnbHblll MOM0HT CIICTeMbl lI3 ,µ 
, • , /6/ , ' , , ' 

. MeaoHa n .nayx · 11.nep co.nep>KHT Hap11ny c 'lne-
• j \ •-- I . ~. ' 

HOM, yKa3aHHbIM B I T8K)Ke q:nE:H, CB!l3aHHb!ll · C , pacnpe.neneHH8M · 3ap11.na, µ : . M830-
" , ' , I , , , ' B / 15/ , 

'· Ha II, OTnlI'IHblll_ OT Hyn11 . .llJl!I cny'la!I M830Monexyn_ C 0.lllIHSKO~b!MH ,11npaMH. ·, obi-, 

no yxa3aao, '!TO M030MOneKynbl H3 0.lllIHaKOBblX 11.nep .non>KHbl. ot5pa30Bb!BaTbC!I' H3 

'COCTO;HlI!I • OTTanKHBaHH!I · ~ U , ( C:, M~30HHOll cpyHKUHell H8'18.;:HOl1° OTltOCHTellbHO ~ape-
, I' / 15/ . . . ~- · , ' 

CTaHOBKH ,,11.nep). Bbl'IHCneHHa11 · B aepO!ITHOCTb oopaaoaaHH!I M':30Monexyn ppµ 

; , ~~po~~, cor.nacyeTC!I' C, a~cnepHM~!ITan~Hbl~II i:taaHi:tMH. B nanbHeAIUeM, yxa38HHblll, 
'/15/ ' . . .• . · 'llli • , · - .. · ·.•. . ' . 

. B MexaHH3M Obtn npHM0HeH B paooTe . .nn11 pac'!eTa oopa3oBaHH!I acex Me30-
, . : , - ' , - ; '. ' , 112/ ·• ', . , - . 

' Monexyn ao.nopo.na H He3aBHCHMO B paooTe .nn11 _ pac'!eTa Me3oMoneKyn ppµ , pdµ. 
. . ! ' • ·' - . ' . . . -- . ' -

' . H "ddµ ·:. B HSCTO!IIUee · apeM11 aaHoonee' nOJ!Ha11 cao.nxa .na1,1Hb!X. no MeaoMonexynaM_ 
. ,- - · ·, · 111121, •. 15r . · · . - ·. . 

· ao.nopon_a .. co.n':p>KHTC!I B .pat5oTa_:<. ' H ot53ope · •. Yxa3aHHblM aonpocaM noca11.,-

meHa rna_aa 11;/. 

'3xcnepuMeHTanba~e 'udcne.noaaHHe Me30Monexyn11pHb!X npoueccoa Ob!JIO npo~e.ne-. . . . ,· . . . • .· > •/4/ . , ·, /16/ . . . 
HO, B p11.o.e pa3nH'IHbIX nat5opaTopHll:. a EepxnH , nuaepnyne ·. · , , HHCTHTyTe Kapae- ·., 

'; I 7 / . 1 . · - ' ' ' / 18/ · ' · - . . / 19/ , 
rH , a naoopaTopHH 11.nepHb!X npot5neM Ol--f.HJ,f , a :Y'HuaepcHTeTe 'iuKaro • , 

· . ,' /20/ · .. ·';21/ • .. ·- , .. ' , .·. 
KonyMoHllcxoM· yHHBepcuTeTe , UEPHe • l--f3no>KeHHJO H aaanu3y, peaynbTSTOB 

, - ·- . ' , . 
axcnepHM0HTOB noCB!IIU0H § 2. 

~ 
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'/ 

--\ 



::. 

'" 

-·-
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'1, ' >'. 
:' ... ~-;,, 

• f 

'~ . . • I • , , . . ' 
· · noMnMo aonpo~oa,, CBR3aHHbIX c Me30HHhIM KaTanusoM sLl.ep~wx PT~KitHA,· Me3o"'7' 

MOneKym1pHhie npouecchI npe.llCTaamuoT · cyIUeCT,;eHHhll! HHTepec a CBSl3H -"c H3)''1eHHeM 
. . -" . . ' ' . , 

. ;neMeHTal)Horo npouecca.B38HMOAea:CTsHR. - µ.-:+ p-+ n + V B 'aonopo,Ae. 8 ,ll8HHoM:: ·~ 
; . . . I. , - • - . •, -- - - . .· - , 
cny_qae na~6onee·. ~a>KHhIMH OK83hIB8JOTCSI - paa_nH'IHhle aq:,cpe~ThI caepxTOHKOll c;Tp)'KT)'-,. •' 

phi .(c. T~C.) MeaoaToMoa H·· MeaoMoneKyn;, , 
' ' -

/22 23/ , · , ·, . . · _ · · · -
B pa6oTaX • ' ' '6hma Bhl'IHCneH!' aepoSl:i:HOCT!' nepexo,lla -Me>i<,ll)'-l'P?BHSIMH 

c; T·,C, MeaoaToMa _ BO.llopo.lla: Ha· ocnoae -)'K·aaanaoro .f!;6.3enb.llOBH'leM ~exanH:iM~ 

Me30HHOro o6Meaa. Bonbu'iaSI aepOS!THOCTb:nepeXO.lla' B HH>i<Hee COCTOSIHHe C.T.C • 
o · ' - ·, . - /22 23/ . . . · . · - i 

. ( F, =, ) , KaK • cne,lloaan_o H3 , , • .. , '..llOn»<Ha 6hina npHBO.llHTb. K _nonnoll .lleiion>1pa-

saUHH'. "µ · -Me3.0HOB B ao:Oopo,o.e. 3TO, 6h!Il0 IlO.llTBep>i<,lleHO OUhlTSMH, 'npoae,O.eHHhlMH 
, · --· . ,, . · . /24/ 

B, na6opaTOPHH · Sl.llepHhlX npo6neM Ol--Hll1 • 
. . . . . ' . . . 

1 ... ,, • •; , • • -· " 

11a-sa nonHoll ·_.o.'enon>1pH3aUHH' /l_ - -Me30HOB ! OKaaan6cb HeB03MO>i<HhlM· na6nJO-

',lleHHe e ao.llopoi:le yrnoeoll acHMMeTpHH nell.;.ponoa, o6p~:i~~UlH~C~ a peaKUHH 
·, · · ' •" · . . · • ·. · · . - ' : /25 26/, · . · , . 

µ.+p.-+n+ v , T.e: npoae.i:;euue __ o~blToa,·Ko":?P~~ cornac
1

Ho · ', Morn11._.naTb 

ueHni1e cas,o.s11H>1 ·o aapnaH-rax cna6oro asaHMo:O.ellcTBHll C'µv )(pn_)"· · c"•.llpyroll 
. · - . - - /27 / . · : • - . ' · ' , . -: · · · ,· · · - · · 
CTOpOHhl, 'B 'pa6oTe 6blnO_ noKaaaHo,' 'ITO 6naro,llap>1 nspeXO.llaM MS30aT_OMOB' P/l_" 

' ' , • , ,, . , . ,. I ' • .• ·.. ', .- . 

B, HH>i<HSS COCTOSIHHe c. T,C; OKa3h!BaeTCll' B03MO>i<HO, 3KcnepHM0HT8IlbHO onpe.llSilHTb . ' . . . . 

OTHOCHTMbHh!ll 3HaK' B
0

SKTOpHoro H ·aKcHanbHo-aSKTOpHoro aapnaHTOB, e'aa!IMO,!lellcTa~,i 
, . 'J i. . - - . . . 

B , /l 3aXBaTe, 
· ... , 

"· CnHnoaa>1· CTPY_KTypa t.j~aoMons!_{yn PP/l H ee:nnHSIHHe Ha·aepOSITHOCTb,38XBa-.--
' ' : ·/15 28 29/. -- - : - ·, _ /30/ 

Ta /l - MS30HOB' B B0.llOPO.lle paccMaTpnaanacb B pa6oTax '', ' •. B pa6oTe, ' 
...., ·, . ' . •· , ' ' 1· .... \ 

--,6bl.TI; ,pacc;MOTpSHhl nepexO.llbI Me»<.o.y'ypoBHllMH° C.T:'c. \~-MeaoaTOMax, ,D,SllTSpHSI H 
, • . ' • . , ••' ~ , • ' . I ' ' . ' ' 

UOKa3aHo,. 'ITO OHR C)'IUSCTBSHHO·BilHSIIOT Ha aax1:i'aT /l_ .. Me30HOB: B·.llSl!TepHH.·H Ha 

BhlXO.ll - µ,. KaTanHaa a CMSCH ·ao.llopo.lla c .ll0llT'sp11sM. :BnHSIHHe cnHnoaoro ·co'cToll;.' 
· . ,· _. ·. · · · , ' ·· . -•- ·-;au .. · 

·aa>1 MsaoaToMa '. pµ . a~ ceq~rn11s _paccs11HHll pµ+p. paccMaTpnaanocb 1:' pa6oTe, .• . 

\ ', - ·-·.; · 1': \ j, "i .. ' • _.· • " ',_ __ ,', •' 

CHCT0M8TH'ISCKOS 'a3no»<en11e aq:,q:,s1tToB·. C.T.C'. .H aonpocoa, 'ca'SlaaHHhlX c' 

aaToM ~ ':'sio.~;~ ~ BO.llopo~s H n.sllTepHH,' npuas.llsii~'. a rnaae Iii .'• , 
·, 

B rnae!l_ lY paccMaTp11ea10;c" U<!pexO,O.hl OTPIIUSTenbHhlX MS30HOB OT BO.llOPO.lla 

r>1.llp8M·,.llpyrHX 3IlSMSHTOB. MsxaHH3M- 3THX nepSXO.llOB, 
- ' -· : . . · · / 32 33/ -- ' . . • . 

'ISHHll, yKa3aH B pa6oTaX ~- '. 0.llHOBp0M0HHO 'B rnaas 
. . . - ,- · - · /34/ 

06'bSICHllioill!lll -6;IlbWII~. CS;.• 

1~ paccMoTpe~ PSl.ll o6IU~x 

aonpocoe: napywea11e TsopsM,hI :1jsl1Mana-B11rnepa , .llilSI 3a,lla'IH .llB)'X K)'IlOHOB-

CKHX uei!Tp·o~, con~cTaansHHe _TspMoa HaonHpoaaHHhIX~H 06~_e.ll11Hsnaor'o •!)TOMOB ii T,.ll;--

B rnaae' y- pacCMOTpem,i HSKOTOph!S. MSXaHH3Mbl' o6paaoaaHHSI 
0

Mt330aTOM-OB -B' ra-
' ,. /, -~ ' ,'' f - " . " ·~ _,, ' . 

38X H .llH3Il0KTpHK8X •. DpHBO.llHTCSI, OUSHK8 • BSpOllTHOCTH- pacnpe.llSileHHSI o6pa3)'10WHX_;'. 

;SI ~sa6aT;MOB 'no KBaHTOBblM 'IHCnaM (n, £) ';< .llenaJOTCSI HSKilTOphlS Ka'leCTB0HHhl€! 
~ • • - . I,, 

aaicn10'ISH11>1 OTHpcaTenbHO: csqe_11Hll o6paaoeanasi · Meao·aTOMOB• a ··aaancnMOCTH, OT 

XH~Hq8cKoa CBR3H aneMeHTOB. 
I 

6 

·\i:).. 
<r,. 
•f,'. 

~ ~. ,.r:,_-
J. 
I 
i' 

,J -
,!'J.;· 

;:f;: 

.r 

' -· 

Dpnas_.lleM .B aaKnIO'leHHe OCHOBHhl,:> peaynbTaThI,, co,llep»<awH_SCll a, :pe_cpepHp)'.SMoll 

pa6oTe. 

·_I:'_naaaJL. 

1) PaaBHT MeTO.ll; noaao~·SIIOIUHll- yqec'Tb "?. T<rrnoc1:bio .llO_ ~/l IM - ·'nonpa~KH K 

a,llua6a;H'leCKOM)'. np116n~·>i<eHHIO" B M030MOilSK)'IlllpHhIX CHCTeMax. T~irnlt' yqs~ oc'o6en110 
• ~ • - • ' < • • • - • ,. - • • ,. ~ ' 

aa>KeH _ .llilll MS30M0Il0K)'.ll, COCTOSIIUIIX H3 ll,D,Sp ,'.'00.ll!IHaKOBOlt M8C~!>I, r,lle 'pa~n~'IM0 'e ·_ t <' 

. :I'?.· 

·. - 3~epr11>1x caSlaH MeaoaToMoa .Toro~_>Ke nop~~Ka a7nffq11H~.• 'IT~: H ~H-~prHH CBSI3H• M~ao-
' . , . , " '1 

M_?n,sKyn._ BhIXO.ll_sa paMKH a.ll11a6aTH'leCKoro npn6nH»<SHHSI a·yK_aaanaoM nopll.llK<! ,',no. 

··m '•/,lf np11BO.llHT K CHCTSMe n.ayx CBSl3aHHhIX ypaanSHHll .llilll pa.llHanbHhIX <pyHKUHll 
/l.. I~, . ,· - . ,. ·, , • . . :--·, . .: , , ~• - , . , . 

(aMeCTO O.llHOro ypaaHSHIISI UJpe.llHHrspa B 8.ll_Ha6aTH'l0CKOM npH6nH»<eHHH), nonyqei,-

H~ie. )'paBHS,HH!I OilHChIBalOT
0 

~CS ,THHhl .llBH>i<eH~ll , B ~~30MOil0~)'IlSl;~hlX;- CHC;SMa~ (§ 3 ), 
• -:' .,. ·._ ,,. •• ,' ; _, •• - ,,. • : -, -.~. ·; •. • - ', : ✓ ' : .' •• ' .... - ' - .... • ,, ·, .-. ' ' • • •• .'' ·, ~, ~-

' 2)' !lnll MS30MonsKyn ·c oi::ianaKOBhIMH si.llpai.m· acpcpsKTHBHh!e noTeHuaanhI (c yqe-,-
' I ,. ·~ ,' ' : • .A I :~: . ' , ~l 

; .TO':' .llHH8MH'10CKHX·, nonpaaoK)_ annpOKCHMHpOBaHhl npOCTblMH 'PYHKUHllMH, 'ITO Il03B0lll!ST_ 

a,:anan'?tT~q"e~KOll 'q:,op~s iiall;H BOilHOB~IS :'PYHKUH:H: 'ypo~HH 3HSp~~ll;· .llilHHbl pa_ccel!HHSI 

- H T,.ll, (§.,4); '/ 

nepsxo.lla 

. - :I ' 

.)lr, --
·,·~.'.>_ · __ - ' 

' ' ;:{ 
,,_:i • ·i I • , 

' 't ~ ' • · _3 , ~hl~HC~~~bl; C0'1SHHll 

1 
,~'. .llpyroMy _(§,_5)/, _ · 

'i'\i' \ . ' - ' ' , ;;_;) __ • l1s11epenHall; ~a 0.1'1h!T0\BepoSl~HOCTb rspexo,lla pµ + d ➔ dµ,+ p _ , , _ 

• ·· < - - +O 4 10 -1 - . /18/ • - - - · · 10 : ·-1 · \ -
,1 ;if· _X_e '- 1,2~0 :2 ,· 10 ceK (co~nacno .: _) ,n X8 •_(1,9:!:.0_,7)_110 CSK _, (corn_ac-

.,,,j,·,- -.. · /20/ : . · ,._ ·, :: - . . .. ·-- ' 10 - -1- - -· -.Ft:. . ·_no. ) xopowo ccirnacyeTCSI C TSOJl_ST~qeCKIIM 3HaqeHHSM ·xe.;'l,4•10_ C~K ._-' 

··:H\> :. - •.. . , . 
- . .'-,L' ; ·:_. '- ' 4) Bbl'IIICileHhl CS'IElHHll ynpyroro· paccel!HHll MS30aToMa Tl!>i<Snoro H30Tona .- ao.o.o-

' Ii' . ~ ~ f • ' ' -, ' ' - .' ... 

;'.:_ :1, .'.,> .'cp __ O ... ~a ···H. ~ ii.ll. pe 6ones __ ~.er~oi:o_ ,_( !. '6): Do. ny~S;H:..i. ~ :3Ha,qS~Hll' .llilSI _c_,_:q~-HHll __ · paccesi. ~H~~ 
:;, : .. - dµ,\p ➔ dµ_+,_p H • dµ+.d➔ _dµ+d _Y.lloansTaopaTenbHO, onnc~1~a10-r,aenH'IHHy:a _ 

.. :. : ,, : - • qac,ToTy _nol!ansnirn · '1Usn11_~ Ha Konue TpeKa : . /l: M~aona .a 
0

B ci.llop_O.llHhlX KaMspax, · 

•'.f · · · c~\~an~~JO c npo6sr~M MJa~~T?MB:.'. dµ , .n~cns~ n~peaapll;Kri, , pµ--_( d .. dµ +_ p · · 

J_. · / ·. ~5),.Bh1;,Iicnenhl, cneK~phl M~;o;_,on~~yn (~§ 4,7): _-

.Cf· , , 6~ _Y~aa~!' a~<peKT'K~Hhllt M,:>XaHH3M, o6paaoaaH!lll ~sac,MoneKy~: ~Il";KTJlH'ISCK.Hll ·-·-_ ._., 

:- !': · ·. ,., . _ ;11~no:1~Hhlll nspeXO.ll ,EI na, B'paIU~-T~IlbHhill _ypoBSH' b ~-.e30M0Il' eKy~.hl. ( _K= 1}' C K.O~aep-, _., 
, ·,; ca ell Ha ·aTOMHOM 3IlSKTpone. DpoananH3Hp0B8Ha ponb' .llpyrHX. nspsxo.o.oa. Bhl'IHCil0Hhl 

; \ I ,' aep;SITHOCTH o6pa,30B~_HIIS1°
0 

MS30MOil~Kyn ~0.llOPO.lla ( § 8).'. Ma~s;SHHaSI, B p>1,o.e OilhI-, 
fl\· , · • · /18,20 21/ · - · · ,, - - -

--~(':/. · . TOB• -. ' ;_. _ espoll~~QCT~[b, o6p:::B~J'.'~ 

6 

MS:S:~;::1tyn PP/l 

j , : 0,8_0 :2 _,.10 ~SK . 
':,, - ,a , , , . 6 -1/20/ .. -,, 

:._,•, __ :;11_

1

,:,,. >-pp='. _;(1,4;t_0,5)•_10ceK '_ 121/_ 
~ ~-. 6 -I 

• ,';, , •• ·-. 
1 

;' _ • (2,04;!:_0,14),10 · csK · 

,, ti L -XOP?W:,cor.J:ta:y~TCSI C Teope,;H'ISCKH~ 3Ha'ISHHSM:, xp:~(1:s~2,5) •w6 
,CSK - 1 

' 1· . ' - ' 
.\'.)_··,:·-~ ,:; 
•·1'-''· 
)f;:D,. 

:'-

,,_. ' M030Ha OT 0.ll!'Oro ,H3TOU8 B0.llOPO.lla K 

'·. 

; /, 

' ;. ~ 

,' 

l - ".;, • 

< 

.. \_---

\· 



--: 

(cM. Tatin.· Yl ). Jlng Meso1'ioneKyn · pdµ H ddµ s1tcnepHMeHT8JlhHb1e .naHHwe: pas-
/18 20 21/ , . , ' . ' .· · . ' , -

IIH'IHhlX 8B TOpOB, _ ' ' .· .pacxo~SITCSI Me>K.ny coti~a •. o.nH_aKO no nopSIAKY aenH'IHHbl· /'-

aepoiiTHOCT~- otipaaoaaHHff STHX · MesoMoneKyn _ TSK>Ke cornacyIOTCSI c TeopeTH'leCKHMH 
• j - ,, - ~ • -

oneaKaMH. 

7)~-P~c~~OTp~Hhl nepeXO.llbl Me'!(AY ypOBHSIMH Me30MOneKyn ( §, 9). ff'qacT~OCTH,. 
,. { , ' - . . - . -

noxasaao,' 'lTO u'eabirnne1tyna_ PP/l .non>K~a·· C tionblllOll BepOSITHOCThIO ·OCTaTbCSI B 

~PT~C~TOSIHHH._ (3_:0T cpaKT aeCbMa aa>Ke~ .nmr ,3axBaTa - /l • Me;osa B ~o.nopo;e). 

Cl!aaa -m 
, ' •, ' • I 

1) l101taaaHo, 'ITO MexaHH3M · MesoHaoro o6MeHa Me>K.ny npoTOHSMH, npu cTonKao-,-

aeHHSIX pj,,'+,p - , npHao.niiT K 6~c-rpoMy nepexo.ny MeaoaToMoa p,i a HH>KHee cocTo-
' . . - ) F o · _; . 9 · - 10 . :.1 

HHiie caepxTOHKOll CTpyK_TYPl>l (C.T.C. • (c aepOHTHO;ThIO. nopH.nKa 10, =: 10 ceK , 

Ami >KHAKOrO ·BO.ll<>po.na) (I 10)~ , 

2) 11pea~Ka3&Ha IIOIIH~lS; .nen~ns:ipusanHSI /l -Me30HOB B ao.nopo.ne ( § 12), 'ITO' 

' "-

· no.n;a;pJK;aeTCSI C -i-o',iuoCThl0° 5% onh!TSMH, ·~po~e.neHH~Mi rpynnoa A.E.HrHSTeHKO 
' • ' ~ • • ' •. ' •.' I • • . / ,·. • /_ 

a n~6opa-ropHH H.nepH~x npotineM OvUUf. -
I-

'YK838HHblll
0 

q>SKT .nenaeT HeB03MO>KHhlM 11a6mo.neu~~· a~HMMeTpHII HellTpOHOB npH 
' . ·:" - -

38XB8Te · /l Me_30HOB B; 80AOp9.ne •• 

' I , . ' . ,, -- , - '. _,, .. .' ~ 
3) Ilo~aaSHo, -'ITO_ .nnH cnyqa,r ·_(V.;. A) aapuauTa asaHMo.neaci-aHH nepexo.n a 

HUKH-;;e COCTOSIHHe C.T.C, yaenH"lHBSeT_' B 4 pasa aepOSITHOCTh 38XB8T8 - /l Meaoaa. 
'_ ,' ' / . - ~ . - . ·i ( ' -; 

npoTOHOM B Me308TOMe PP. no cpaaHeHHIO co CTSTHCTH'leCKHM pacnpe.neneaueM, no ·, ..... - .. . . . •. ' 

YPOBIIHM C.T.C. B TO >Ke apeMir AIISI _.(V+A)' aapHSHTS nepexo.n'a F=O ~ ue-.i,1eHS1eT 
. . ' - , ~ . . , - \ ,( . . ' 

·' 
B8pOHTHO~TH 38XB8T8' ,, .. _Me3_0H8 npqTOHOM ( 1l ,12). 

. -, 
· ,'Ha OC~l'.lB~HH

0

'STOro tiblno yKasaHo, 'ITO H3Mepeaue aeposrTHOCTH /J, aaxaaTa B 
' \ . ·. . . / ' . 

ao.nopo.ne II03BOm1e-£ ~np~.nenHTh_; OT~OCHT~nhHhlll 1 3HBK
1 

V H • A '· B3aHMoJ:ieAc·TBHll; 
. . : . . . , . . /38-38/ 

Ilpoae.neHHble B -1982 ro.ny, OllhlTbl' no 38_XBSTY ,· /l Me30HOB B ao.nopo.ne. . 

CBH.lleT01IbCTB)'IOT B ·paM~SX' r;nOTe3bl. 06 O~paHH'leHHOll YHH~'epca~bHOC;H• ¢epMH B3aHl\o-

.nellCT;HSI - ( V H A aapHSHTbl j B nonb3y ' ( V -:- A) sapH~HT~. - ' 

'· • I , •- ~ 

. 4): PacCMOTpeHO BllHSIHHe. o6paaoaaHHSI Me30MO~eKyn, 'ppµ Ha aepOSITHOCTb 
. . - \ - . 

'1 
I 

µ aaxaaTa'. a ao.nopo.ne •. Ilpu STOM oqeHh cyu.iecTaeHHhlM OKS3hlnaeicsi ycTaaoaneHHblll 
- . . . ' , ; . I . - ·.' ,.. . . , . ., . : _· - . . - ' . . -

B rn;, 11 .. <paKT, _'ITO Me30MoneKynhl PP/l' o~pasyIOTCH _a opTOCOCTOSIHHH _H 38, ape-

MB >KH3HH P.· Meaoaa _He, nepexo.nHT a ·HH>KHee riapacoci-osmue, a .TaK>Ke: 'l'.o, .'ITO 

nepexo.n B COCTOSIHHe F=O' npe.nlllecTayeT o~pasoa~_HHIO, t.iea~MoneKyn, 

l , ' - •. 1: · .. , . • . ~ . , ••• ~ - . .• .-- " 

" B npeanono>KeHHH cilpaae.nnHBOCTH yHHBepcanbHOro 4>epMH B3aHMo.nellCTBHSI· 
· , - . . /38-38/ .. -· . • , 

SKcnepuMeHTMbHbl~ .naHHble OAH03HS'IHO CBH,!leTenbCTBYIOT B nonb3y c.nenau-, 

HbIX BbIWe 38KnroqeHuA:. 
., 

5} PacC'IHTaao ceqeaHe nepexo.na Me>K.ny ypoBHHMH C.T.C. a _MeaoaToMax 
' - •• • • j • ·~·..:... , 

8 :-

'/ 

.: . .,,,,-

,i 

I, 

,· 

' 
.nel!TepHii npu CTOnKHOBeHllSIX dp. + d : B >Kll/:IKOM .nei1Tep11H aa · ape MB >Kll3HH /l Me­

.aoaa np~11cxo.n11T nonHhrll- nepexoa a HH>KHee· cp6T~~atte. C. T.C •. · ( §- 13). _ 
r - . , • • • . , . ... • . • • '·. . . , . ~ 

1..... ' • • 

8)' rioKaaa~o, 'ITC> _6naroJ:1ap11:ne_pexo,ny MesoaTOMOB 
0

dp.- B HH>KHee COCTOSIHHe, 

c. T,C. H ynpyr·o~y o6MeHHOMY. pacces!Hll!O B 3TOM COCTOSIHHH /l··. I Me30Hbl B .nellTe- . 

pllH ~P~KTH~ec~H no~HOC~hIO .neiiom1pH3)'IOTCR ( § '14 i. . . 
7) noKaaaHo, 'ITC> nepexo.n a !'H>KH'!e coC:TOSIHHe C.T.C, yaenH'IHaaeT ·aepo_siTHocn; 

-aaxaaTa µ, -MesoHoa a,'.iie~TepHll npHMepHo a'3 pasa:(§ isi.· 

8) , Pacc:MOTpe~a cnttaoaasi CTPYKTypa MesoMoneKyn · p dp. H , pt;,. , H .. ee · anuw- · 

HIie .Ha' /J, K8TSJJH3 ·,( § 18) ;,·YKa3aHO; '!TO B CMeC~ B0.llOpo·.na ~ .ne~TepH~ npH tionb-. 

~011·'KoaueHTpau11ii ael1Tep1rn ne~exci.n~, Me;oa-r~MO;, .. ,_ dµ·: a HH>Kl!ee coc;o.m1~e 
. . . . : - - .:, . . . , ', . ,' . 

C. T .c._ p,on>KHhI_ npHMep~o a· 2 pas a_ ya·en11q11aaTb Bb1xo.n peaKniiH_ xaTamrna'. p+ d_➔ He 3 . 

C KOHBepcHell H~ . /l Mesoae, 

· · - .•. - 120/', , · 
KaK YK83blB8IOT SBTOpbl patioTbl • , RX J:18HHbie no aepOSITHOCTH· otipasoaaHHSI 

. ·.: . - . ' 6 . . . \ ' - /17/ -
Me30MoneKyn ·pap._ -~oryT blTb cornacoaaHbl C ASHHblMH 

yKa3aHHOro, Bblllle scpcpeKTa. 

TOnhKO npH y'leTe 
:, . ., 

. • , ; , . .I ' 

. 9) 0TMe'l_eao, 'ITO. scpcpeKTHBHOe' ce'!eHHe· ynpyroro pac~eSl~llSI. pµ ·+ .. P . B HH>KHeM ' 

COCTOSIHHH ·c: T.C. MO>K0T. CHnhHO OTnH'laThcii ~T. 3H8'1E!HllSI;. Bbl'IH~ne~Horo• tiea yqeTa 
' ; - -- ' •• ' , • ,✓ ~ / • • • - • • ' .'' ' •• / • • , • 

;·C.T.C. ·( § 11 ). IlpeaaapHTenhHbie. sKcnep11Me11TaJihHbie• '.naHHbie o ·ceqeaHH j,acceHHH~ 
. . · •" . - , - .- , '- r; / 18/ . · - '. ; 
nonyqeHhI a patioTe :B.11; Jl>Kenenoaa, 11.4>.EpMonoaa _. H .np. • .0.naaKo. STH .naHHhle 

eme 
0

Tp~6yroT YTO'IHeHHSI H- tionee ;lll~T_enhHOll HHTepn~~~.au~ii. ' , 

lCJ)--y;,TeHo .snusmu'e MO~~KynHpaoa' CTPY~T~~hl aoaopoaa Ha nponecCbl nepexo.na 
I \. . • • , 

Me>K.ny'ypl'.lBH,;MH 'c.T:c. (§ 17L /, 

·' -. 
,naaa lY-. ·' ,_·. 

· 1 ) 0-rMeqaeTcH, · 'ITO :reope~a · HellMaaa-B11ra~pa o aeaoaMO>KHOCTH . nepeceqeHHSI 

TepMOB ;'AllHSKOBOll. CHMM~TpHH. He Bhmon_l!HeTCSI .. A/ISi' cny'laSI sneKTpoaa 'a· none .nayx_ 

KynoHOBCKHX ueaTpoa ( Kaic,. anpo'leM, H .nns · nrotioll CHCTE!Mhl · c. paa.nen>1ro1UHMIICS1 · 
' ~ ' . . -

- nepeMeHHblMH). . 
_;-., 

YcTaaoaneHO' COOTBeTCTBHe. Me>Kay TepMaMH sneK-rpoHa B. none: .ci.ayx aeo.nHHaKo­

BhIX '•( z'i" z;)_;Y~OHOB~KHX ~~H;poa 'npll 6cin~IllHX H' Mam.i~ paCCTOllHIISIXMe>K.ny si.n­

-paMH, T:e. "onpe.ne~eHO~ 'a KSKHe · TepMbl · 061,e.n11HeH110ro 8TOM8 nepexo.nHT npH ctiim-
. I . . " . . . . - • 

>KE!HHll '51.nep TepMbl H30nHpoaaHHblX STOMOB ( § 18).· 
. • - ,/ •' • ·,! ' 

·, 3J° 1-fccne.noaaHO noaeiJ.eaue' TepMOB npH 6onblllHX 0 H MMhIX pSCCTOSIHHSIX Me>KJ:ly 
, ' . ., . 

a.apaMH_• 

4) YKa38HO. H's. ua:n~'IHe. nepece'leHHll
0 

TepMOB, -·o,-aeqarom11i nepeaapH.nKe npH 

STOMHhIX CTOnKHOB0HHSIXe • - I, 

9 
. \ 

·~ 

•f 

'\ -

,, ...... , 
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/ 

:~~ ,f' 

/: -. 
~',,. : ~ .. 

. . " .- ~ 

• ·1 

.5) YK~~a~ ...:.ex'a~tto~i- 061,sc:i111011mll 6on&wHe· ceqe~HR nepexon·oB ... OTpttuaTen&-,. 

Hb!X ME!3~HO~ o:/aonop6.z:i~· K ~.z:ipaM npyrnx 3Jl~~e~TO~· C. z '> i ' ( § '19>.'. Bwiuc,;~~-r 
. . ., . • • ,._ • . . . -t • -

J •"Hbl9 3H8qeHll'll nng ceqeHHl!. nepexonoB /l_ -Me30HOB . K yrnepony ll KllCJIOpony .TIO 
.. . - . : ·' . . ' • ' : · : . I l 8 19 39/ .:_ 

".:· n~pst.aKy B~nHqHHbl ~cornacy10TC8 ~ 9KC~ep~t-~e~T8J:tbHbIM_~ ~-:- ~ ... ~ _:~ ,.. ,,. 
., , 

(3)- YK838HO Ha OTCyTCTBlle a'aM<aTHoro· nepeXBi\Ta ,. /l -Me30HOB_ JS rem,_"'.• ,qTO 

cag3ano c OTCyTCTBHeM •. nepeceqeHell Hll)K!IIIX .TepMOB a c11dTeMe.·0 ·pµlle II cornacyeTcll 
, . , '/39/ 
\' C 3KCnepHM9HT8Mll 

•• ~? .. , •• • - • '\ • ' 

(§ ·20{ - . . . . 
• 

. ~: 

-·.,,,,,: 

' ·. . 

. ,I . . 7) .nj:,11B0.!lllTCII_ coo6pa»ceHHll,,B nonb3y 'rorci, · qTo KOpOTK09 BpeMll :>Kll3Hl'I 

· M930HOB B :>Kl'In~OM BO;Opone MO~~T 6i1T~ CB838HO C. OC~6biM ~ex~;ll3 MO~·, ~~·pe:;na • 

ao36y:,,cneHH6ix ·; ,,. -Me3oaTOMOB a HH:>KIIHe cocT6~Hl'Ill 38 cqeT Heynpyrex 
' I·-. ' . . . . ·. . .~ \ 

2-ro pona·p1t+p <(! 21),. ,::' I 

'. . '• 
\'·. 

,naaa· Y. 

1 )' Pac'cMoi-peH M9X8Hll3M anea6aTl'!qecKoro, 38XB8Ta 
• ' • .: .._ ' • • •• • _·._ '- • ? ,-· • - ✓, I _' .•. , • : ,.',. 

aa Me3oaTOMHbte· op6HTbt. a· aonopon'i!, np'!aeneaa. o~eaKa _nn>1 

OTpllU8TenbHblX M930HOB 
' . . 

HOCTH 38J,B8T8•M8:3()H8. Ha ,pa3JillqHbte M9308TOMHb19· op6HTbl, 
"-

2) · noKa;a~o,; qTO "qacT0° BCTpeqa10uieec>1 npennoJIO:>K9Hll9 0 

:c 2 f +. l ) 38~~~eHHOC~ll M9308TOMHblX yp~aiie'll ~ea~pHO, B nellCTB:;ei bHOCTll MBKCll"'.' . 

- M~bljble, f . ~ 6~y~ae 8,llll~O~Tll~~~~oro ~~x~~~3M8 3~X~~Ta or~aH~'l9Hbl:,ycno~HeM > 
. : •.·, . --:: ½. . ·,' ' ... ·: . . . . ·, .... · .• . ·: .. . ·:.. ,'• 
. e < ( m' Im , . '. a B. cny<iae ,Heanea6aTeqecKoro 38XB8Ta H8H6onee 3cpcpeKTIIBHbl 

; ,"'.' /l : _e · • 1iJ ·· · · •_; · .· · · · ' · · 

I ( ,:; ( ffl;, i tiJ .f.- y • 

··. 3) -~Ka3a·a~oe pacnpeneneHHe xopowo cornacyeTcsr c 3KcnepeMeHTan&Hb!Ml'I naa-: 

:,;bl;,;ll: 0 'cpen~~t,/q~~Jle. ~:,,c9-"3ne~~pOH0~
1
,H~f5JI~~at6°Ul~XCSI' ~;;~: ciJp830B~Hll~ -~e~~8TOt.i:a; 

' . , ' . : . - . _- ,' , . - . - ' . , '. - . . '. - ._ - .. , . ' ·/ 

" ..4) . YKa::iaao, 'lTO B coenHH9HllllX: Tllna . Li F,; Na Ct· ·e T~ll; -:0.on:>KHbl 6h!Tb 

. 'He,;"" oT . Z<saKo~~ a ·rionb3y ra~·oreHa; •q-ro ·Ta~>Ke non-raep>KnaeTc>1 onhtTHhlMH ,. . ' , ' . . 
HblM~. t' ., I ' 
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/186/,/22/; /23/,;/27>, /30:_33/; /33.a/;t35/,· . .· . .• . . . • 
' . ,, , • • ' . "\ ' - f ., 

I -
-'."'_-

n 11 _'I'' "--P ~ T y .e.._11_ 

1, F.C.Frank; Nature 160,525 (i947). 

- 2. A,Jl,Caxapoa, 0TqeT ¢.H AH ( I 948-.. Cci,,n~a B3°>1Ta H3 7) •. 

3. H;B,3en&noB~'I~ ;UAH, ~ :493 (1954)~ , 
l . . . '' ' . :. • . I • , - • - 'P ·_.. • ' ' • ' , , • .;:. • ~ ~ 
· 4. 'L.W.Alwarez, H.Bradner; F.S.Crawford, Jr., 'J.A.Crawford, P.Falk0Vairant, M.L.Good; J.D.G<>w;,= .-> 

· A.H.R~senfeld: F.S~lmitz, ;1.Ui~v~~~on, H.K.~i~ho ~iid ~.D. Trip?Phys.Re~. ~05: ll;-(1957;~ 
. - . . . . . . . . ' . . -~--•. 

'1, .._, lP. 

- .~ ·- -~-- .. 
, ., ~. '. , 

1· 

'4~; M.Cresti; J(Gott~tein, A:H.Ros~~feld and H.K: Ti~ho. u:c·.R.L; 3782, c. 8 (1957) 

. . aeon;6nHKOBaHo; CM, .. D.West, Rep. Progr. Phys: XX!, 271 (1958).'. 

·,5 • .H.B.3en&noaeq II C,C.,eptiITella. Ycl>H, IL 581 -(1960), ( ',\, 

6, .H.B.,37n&~oaH_q; A • .lLCa~apoa·. )K3T¢, ii£,, 947 { 1957): 

;7, T.f .Skyi,;,e •. Philos. Mag; 2, 910.(1957),'. ' . 

; 8: J.D.J~ckson. Phys. Rev. 106, 330 (1957): · 

_ .. 9 . 1H.Ma;schall and Th.Schmidt, Z.Phys'. 150, 193 (1958). 

·: i'~? c.c.,~pwTella • .UA~ • .ui 956 c 195~). · " 

1 CB.B,Bemiea: c.c.,epwTellH:.B.H;3a~apbea, c.n:noMHea. )K3T<I>;. iL 1.652( 1959). ·:· 
., ., . -. . . " - • ,, . _\ '. ., i" ::\ ' 

·. 1 la. B.B.Ben>1ea, .c.c.,epwTel!H,,E.H.3axapbeB, c.n.noMH9B, npenpllHT. Ol-1.Hl-1,-,• 
~~ . '.• 

. . ' Ph;s. Rev. li9, 19397 (1960)'. . , R.L.Riddet: 

13 M.Shimizn; Y.~lizn~o, T:izuama •. Progr. Th~or. Phys. 20, 777 (1958); 21, 479 (1959). 
• • • ' • - I • ' ' 

·· 14:,T.Y.Wu, R.L.R~senfeld. and H.S..;,detrom. Noel. Phys. 16/432 (1960). 
' , < _, \ • - •• -- ; • • • ' 

15, .H,6,3en&n0B1rq, C.C.f'epwTel!ii, _)K3T<I>, .2Q,· ·649 ( 1958);. 

16; A.Ashmo~e. R:Nordhage~, K.Stri.n~h andB.~I.T~w~es: Proc:·Phy~; Soc.(L~ndo~) 71, 161,0958). 
·' 

·17. J.G.Fetkovich
1

, T.H.Fieids, G~B;Yodth, M:Derrick; P.hys, Rev'. Lett. 4, 579 (1960)'. 

.. 18. B.n. Jl:,,cemin'o~. n,<1>',EpMOJIOB; E.A.Kylll~HpeHKO,. B;H.MocKanea; c.c.r~pwTellii. 
)K3T~, 1£, 439 (1962); . ' . . ... 

-18a, V.P.Dzhelepov, S.S.Gershtein; E.A.Kushnirenko,·V..I.M~skalev, P.F. Yenriolov, 
Nu_cl;

1 
Phy~~ 34, 424 (1962)'. . '. . . . . .. . . . . 

18a, V.P.Dzhelepov, M,Friml,S.S.Gershtein, YU. V. Katyehev, V.I.M6skalev, P.F.Yermolov.: 

Pr~c. foter: Co
0

nf. High Energy Phys.· CERN (1962), ~- 484 •. 
~- ~' ', __ ,· ~.,, .- \ ' ·~·" -: - .·. \ - , ' 

B.n;Jl:,,cenenoa.· ATOMH88 8H
0

eprl'Ill (1962). CM, cneuuan&Hblll BblllYCK, llOCBll- -· 
. me~Hblll 'naMllTH, l-1,B.KypqaTOBa, . . . 

M.Schiff. N~ovo Ci~. 22, 66; {fa61): " 
20, . E.Bleser: L.Lederman, J.Rosen, J:Rothberg and E.Zavattini; Pby~.·Rev. L~tt. 8, 128 {1962). 

. /. . . - .. . 

I . - . , 
21 '. G.Konforto, S.Focardi, C.Ruhia, E.Zavattini. ( Preprint ). . . ' .,· - ,, 

··, 22. c:c.repuiTel!H, )K3T¢, -~ 463 (1958) • 

· 23. c;c,r.ep~Tella. )K3T;, ~. 993 ( 1958). 
. . ' ' ' 

. I 

, 24, A,Ej,frHaTeHK~. n.B,Eropoa, B~Xanyna; Jl,L!ynT;M, )K3T<t>, 

25 ·I.S.Shapiro, E.1.D~linsky: L.D.Blokhints~v. Nu'cLPhys; 4, 273 (1957): 
• ~ ,, -· . ' - . .· i• - . .. -·'" . " 

· 26 ·. Huang, Yang and Lee. Phys. Rev. 108, 1348 (1957). . .. . 
' •· •• ' . ·,. -' _( ,< .•, • ' • ' ' -

2i • .H.B. 3_en,~oaiq,. ~'.C.,epwTel!H. )K3T¢, '. 2Q, _82_1 ( 1958). 

. 28;. S.Weiitberg. ·. Phys. Rev. Lett. R, 575 (1960). 
. ' -· ' ' . . 

\ ' . \ · ·' 

I ·29, ~A.H~lpem ~nd N.Kioll ·_ I ( qac~~cie coo6m~auel. 

30, c.c.replll,;;ellH, )K3T<I>, '40, 698 ( 1961). , ~ 

. , c;c.r~pwTellH~ )K3T<I>, 36 ; 1309 ( 1959) •• 
"I . . ' ... 

~.cs·epwTeAH ll B,Jl,KpH~qeHKOB, _)K3T¢, 12.. 1491 ( 1961 ). 

,, 

2Q, 894 ( 1958); 

,, 
·.,_ 

\. 

. .' 

·- J'; 

·I· . . . 
·-----~--

"". 

,;.. : 

\ - '} '(: 



·1 

./ 

..-, ... ,:· 

;33. ;t.C.repwTell:H. :>K8T<P, 11., _706 ( 1962}, 

33~ •. c.c:repTWeAH; npenpli~T Ovl.Hl1 P-942. ( 1962}. 

34~. J.V.Ne~m~n, E,Wigner •. -fhys. ZS. 30, 467(1929). 

··_• 35,:c.C,J:'epTwell:H, :>K8T<P,_ill!, 1_170_(1960}. 

--- 36. R.H.Hildebrand. Phys'._ Rev. L~ti.. 8, 34 (1962); 

R.H.Hildebrand and J.H.Doede. Proc; Intern Conf. 
'_ High En~igy Phys, CERN (1962), c, 418, · · _ • • • , 

37. -E.Bleser; !-,,Lederman, J.Rosen, J:Rothberg ;nd Zavatti~i, ~?YB, Rev.Lett. 8,; 288 (1962).' 

. ' , , , : ' -- l ·:. - . , . :-- . ,,, ; _ .. - , • : , . 

38, 'E.Bertolini, A.Citron, G,Gialanella, S.Focardi, A.Mukhin; C.Rubbia,' S.Saporetti, 

.. · P;oc; Int~rn: C~nf. High Rneriri, Phyii:°-CES N', (1962), ~- 421, 

39, O.A;3al!MHJlOpora, 'M:M.Kym~KHH: B,n;H~eK~pao,· P.M.Cymiea, A;l1.4>iinHnn~a: 
•B.11,UynKo-, CnTH,HKoa, 10,A.lllepoaKoa •. :>K8T<P, 11, 1804 · ( 1962);· 

• • s -- '. • , :_ • ; • 

··,-,: 

.. , 

-" 

/ :"' -

PyKOilHCb nocTynHna B H3JlST0IlbCKHI! 
17 aeK11op11 1962 ro.cia, 

;-, 

-I 

,. 

'-


