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PewepupyeMaH ,llHCC6pT8UHH IlOCBHl!188TCH HCCDCAOB8HH!O aneK

TpOMBrHHTHOro WOPM(i,;BKTOpa IlHOHB ll COCTOHT H3 BBCA6HHH, Tpex 

rnaB 11 38K1!ID48HHH. 

B Haqane BB8Jl8Hl'I/I HPBTKO ynOMHHB!OTCH 6om,ll1He TeopeTH46-

CKH8 H 3KCnepHMCHT81[bHble AOCTHJKCUHH B H3Y'lCHHH Heynpyrux 3RCJ(

TpOMBrHHTHblX q_;op1.1waKTopoB B.zipOHOB, .llOCTHrHyTLle 6naro, apa BBO.llY 

B ,llCHCTBHe HOBblX BblCOK03HepreTH'lec1rnx ::rneKTIJOHHblX yc1topHTeJ1eii. 

0AH8KO 3TH .llOCTHlK6HHH HHKOHI.I odp830M He yMBllRIO'l' 3H846HHH llC

cne,llOBBHHH ynpyrux q_;opM1J8KTOpOB. BAPOHOB, HBJJHIOJIHXCH npoc·relillllH

MH M8T6M8TH48CKHMH 06beKT8MH. CBH38ll0 3TO, npelK.zle ~cero, C TCM 

06CTOHT6JlbCTBOM, 'lTO ynpyrue aneKTPOM8rHHTHble ~OpM~BKTOpbl co

,lleplKBT B H8H6onee 3KOHOMHOM BH,lle l.\6HHYIO HH(i,;OpM8UH!O O Clln:E,l!LJX 

B38HMO,lleiiCTBHHX M6lK.llY 8,llpOH8MH, onpe,lleJ1Hl0!4HX aneKTPOMarllllTHYKl 

CTPYKTYPY aneMeHT8pHblX qacTuu. MMeHHO 3T8 CBH3b npHBCJ18 l]a1.16y 

K npe,llnOD0](6HH!O O cy111eCTBOB8HIIH BeKTOpllblX M630HOB/I/, CBH38HHHX 

C aneKTpOMBrHHTHblM TOKOM CHCT6Ubl HYKJlOH-DHTHHyKnoH, KOrAB B03-

HHKR8 HeOdXOAHMOCTb OdbHCtteHHH 3KcnepnMeHT8DbllblX ABHHblX no 

~opM{j_;BKTOpaM HYKROHOB. Ponb BSKTOPHblX MC30HOB B "nocTpOCHHH" 

aneKTpOMBrHHTHblX q_;opM~BKTOPOB BAPOHOB lllllpOKO odcy~iaeTCH B HU

CTOH~ee npeMH. topM~8KTOp IlHOHB - oco6eHHO llHTepcCHHA 06b6KT, 

IlOCKORbKY Il0Dll8H WllpHH8 H8Hdonee H3y4eHHOro ll3 H6KTOpHb1X BApO-

llOB ~ -Me30ll8 npaKTH46CIUI connaaaeT C WHPHHOJ.I pacnaAB H8 

TI ti' -CHCTeMy, TBK 4TO BDHHHHe J -M630H8 oco6eHHO o~yTHMO B 

~opM~BKTOpe IlHOH8. noaTOMY H3y4eHHe 1DPM~8KTOpa IlHOHB yze B 

HBCTOH~ee BPSMH Il03BORH6T HCCJ16.llOB8Tb OT}Illqlle ero OT 

.f -.D:OMHHll.HTHOro QJOpWf)a.KTOpa, 3KCITep~M6HTll.DbHOe npOJ!BJI8Hll8 3TOrO 

OTJJHqHJ! H ero noauoiJtHoe rjluauqecKoe o6'nJ!r.HeHHe. llccne.n:onaHHJO n11x 

nonpocon 
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ll IlOCBHUl88TCH HaCTO/IIJla/1 ,l(l!CCepT8Ul!H. Ilpn 8TOM 113yqeHne .c 

aJieKTpoMarlll!THOro WOPM@8KTOpa Illl0ll8 npOBO,l(llTCH K8K B P8MK8X 

- -t- -MOL\8JlI,HOro l!CCJ18.llOB8HlllH peaKunn THna 1\ -\- P - e + e -t Vl, 

T8K Ill B p8MK8X npoBepKn CTporo AOK838HHOii 8H8JlllTllqlloCTll qiopM

qJ8KTOpa. KpoMe Toro, B ,l(l,ICCepT8Ulll11 60JII,WOe BH11M8lll18 YA8JIHeTCH 

npo6JieMe YHHBepcaJII,HOCTll Cl!JlI,HhlX B3811MO,l(elicTBl1Il J -Me30H8 C 

p83Jil,lqHhlM11 8,llpOI18Ml,I ll npe,l(JiaraeTCH KOHKpeTH8H qJl13!,!qecK8H no

CT8HOBK8 aKcnepl1M8HTOB no npoBepKe T8KOlt YHl,!Bepcanr,uo9Tu. 

Ticpettl(eM K rtp8TitoMY onucau1110 CO,llepw.amrn rnaB ,1(11CCepT8U1111. 

I'JIABA I. 

§I rnaBhl I IlOCBHUl8H BOilPOC8M !,!CCJI8AOB8HHH 38Bl!Cl1MOCT!,! 

M8Tpl1quux 3Jl8M8HTOB Ol1H8PHlilX 8.llPOHHhIX npoueccoB o6p830B8Hl1H 

3Jl8KTPOH-Il0311TpOHHhlX nap OT M8CChl OOM8H11B8eMoro qJOTOHa. 

·cqiopMyJIJllpOBaHo Ilpe,IIJIOJKeHHe 11syqaTI, 3TY 9)YHKU110H8JII,HYIO 38Bl1Cl1-

MOCTI, np11 T8Kl,IX Kl1H8M8Tl1qecK11X yCJIOBHHX, KOrAa B aHaJinse 

3KCilepl1MeHT8JlI,HhlX ,1(8HHhlX MOJKHO l1CnOJII,30B8TI, npOCThle anpo6upo

B8HHble MO,l\8Jllll, He CO,l(epJK81illle CBOOO.l\HbIX napaMeTpOB. 3Ta nporpaM

Ma MOi.\OT H811TH CBOe npaKTHqecKoe BOilJI0-'(8Hl,18 npu 11syqeu11u peaK-
-1- - + + - + 

UHM TI-+ p - e -+ e + Y1, Tl + n - e -t e .\- ~. ,r + p -
-\" - 1-+- - -t - /\0 e -t e -t fl. , n + p -- e -t e + U l1 T • .l\., K8K 3TO Ohl-

JIO npeAJIOJKeHO npo¢. EaJIAl1HhIM n aBTOpOM B pa6oTax12, 31• 

B §2 ClhIJin BUBeAeHu BI1paJ1Cem111, onpe,nen11Jll!lue K2-pac:npe,ne

JieHne ceqem,1n peaKu11n rnna Tf+p-e.,.+e-+-n qep-,a Kc.-saB1,1cn1.1ocu 

- "' MaTpnqHl,IX 3Jl8MeHTOB COOTB8TCTBYlllllllX peaKunn Tl!Ila 1r i' P - )( -t- n 
( 3,l(ecr, I<.£ - KB8,llp8T l1HJ38Pll8HTHOil M8CCI1 + -e e - naphl u B!,!pTy-

anr,Horo qJOTOHa). 
,. 

,ll,anee B § 3 3T8 38Bl1Cl1MOCTI, M8Tp1,1q11ux 3JI8MeHTOB OT I< B 

paMK8X pe8Jil!CTl,lqec1toti 6opHOBCKOti M0,1(8Jlll/4 , S/ (SEM). CBO,l(l!TCH K 
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a. . 
K -38Bl!Cl!MOCTl1 3Jl8KTpOM8rHl,ITHOro qiopMqJ8KTOpa nl!OH8 I=::; l1 

" ll30B8KTOpHoro .l\l,lp8KOBCKOro qiopMqJ8KTOp8 HYKJIOll8 F'1 np1,1 no-

JIO;Jtl,IT8 nr,uhlx Ka. • TaK 1,1syqeH1,1e K .a. -pacnpe.l(enen11a ceqem1ii 

peaKUl,IH Tl1Il8 'It- + p - e -t + e- + \'\ Il03BOJI!,!JIO 6hl 

1,13yqaTI, HenocpeACTBCHHO T8K!,!C qJYHA8M8HT8JII,Hhle o6~eKThl B qll13l!Ke 

qacTm.\, K8K qiop1.1ilJ8KTOphl i:: (Kz.) 1,1 t.,v ( KL) • 
B § 4 rJIBBhl 1 OUCHl1B8IOTCH 3qiqJCKThl BJll!HHllfl j:W-1,1n-

TepcI;epeHI.\V.l1 H8 nonyqeHHhlC B p8MK8X 3EM Bhlp8JKCHl1H AJIH 3JICM8HTOB 

M8TP!,!ULJ IlJIOTHOCT!,! paCCM8Tp!,!B8CMLIX peaKu1,1li. 0K83hlB88TCfl/6/, qTo 

np1,1 yCJIOB111,1 \-e \ << S > r,lle t 1,1 S - OQLJqHhlC MBH,l\eJII,-
- lll 

CT8MOBCK!,!8 nepeMCHHhle peaKUlil,I Tl,1Il8 Tr + f> - 0 + h. 

BJil,IHHHe f- W - l,IHTepqiepeHUJ,!1,1 na M8Tp!,!qHuli 3JICMeHT ~oo !: 
npeneopeJKJ.1140 148JIO. I!OSTOMY MOJKHO Henocpe,l(CTBCHHO nsyqaTI, MO-

,nyJII, qiop1.1qiaKTopa nuoHa \ i:: ( 1<":) I, 11suepafl aneMeHT fo .. !! . 
C1,1Ty8I.\l,lfl 3H8qliT8JII,HO CllOJKHee B cnyqae KOM6l1H8I.\l,ll,I M8Tpl1qHhlX 

SJICMCHTOB (~. + J-1-,) j! .) onpe.zteJIHIOll(eii B 3Efa MO.l\YJII, 

I r:: v (KL)\. Ilpn aTOM OK83hlBBeTCH neo6xoAm,:hll4 O/lHOBpeuenHoe 

HCCJI8.l\OB8Hl1C l,130TOill,lqecKH conpHReHHhlX peaKUl,IH Tl1Il8 

,r- + p -"":' e'r-+ e-+ n 1,1 it++ n - e-r + e- + p 
.llllfl nonyqeHl,IH ycpe.l\HCHHoro no f -pe30H8HCHOli o6JI8CT!,! 3H8qe

Hl1fl BepW!,!IIHOli qiyHKI.\l,11,1 t J"' ;7 . TaKHM o6p83014, atiJqieKTll f-w-
- + --l,IHTepqiepeHUHl,I B pe8KUl,IHX Tl,1Il8 tr + f> - e + e + ~ 

Il03BOJlfllOT npoBepflTI, COOTHOme1rne yn1,1BepC8JlbHOCTH t 1"',r -= t 1" ,1 

JIJ,!filI, B orpan1,1qeHHOM CMllCJie, a l,IMCHHO,B CMhlCJIC COOTHOillCHJ,!fl MeJK

AY ycpe,lUleHHllMl,I no pe30H8HCHOH o6JiaCTH Bepm!,!HHLIMl,I qiyHKI.\l,lfil{l,I • 

0,llH8KO npoBepKa COOTHOWCH!,!H yn1,1BepC8JII,IIOCTl,I ,1(8JKe B T8KOM orpa

ffl,lqCHHOM Bl,1,1(8 MOJKeT OK838T~Cfl qpeaBuqai!Ho IlOJIC3HOli, IlOCKOJII,Ky 

B 4.>YHA8MeHT8JII,HOli !,!,ll80JIOr1,11,1 Hnra-M1,1aaa-YTHHMhl-CBKypa1,1 y -Me-
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30H HB11H8TCH O,l\H.11M 113 1rn1rnopoBO'IHhlX B8KTOpHhlX nonetl, Oil.11ChlB8JO

ll(.11X BCJO COBOKYilHOCTI, Cl1JII,HblX B3811M0,1{8UCTBl1il7 ,S/. 

B 38ltJI!O'll1T8JI!,HOM § 5 npl1BO.l\11TCH OU8HKa C8'18HHH peaKU11.11 

- ~ - u 

Tl ... p - e -t- e + n, npoTeKarome.11 nocpe,l{CTBOM poM,l{emm l1 
0 . 

pacna.n;a f -Me30Ha, CylJleCTBOB8Hl18 KOTOporo Il0,l(TB8p]t,1{8HO B 

p83Jl.11'llll,IX 3KCll8p.11M8IIT8X. 3Ta OU8HK8 npu cpaBH8HUU C 3Itcnepl1M8H

T8JII,HhlM.11 ,l.\8HHhlMU MOlit8T npl1B8CTl1 K IlOJIJ'l8llU!O Bepxnei1 rp8Hl1Uhl 

,l.\11H w11p1111bl pacna,zia 
0 

)• _. 11',.. + lT- • KOTOP8H B CBOIO oqe-

, I 
p8,l\I, Il03BOJil1JI8 Ohl nenocpeACTB8HHO OU8Hl1TI, BKJI8,z\ j -M830H8 

B 3JI8KTPOM8rHl1THhli1 qiopMQJ8KTOp ll110H8. 

IlDilhlTKl1 113B118'18Hl1H 3JI8KTPOM8rHUTHOro qiopMip8KTOpa llUOH8 

F.,. li: .. ) np.11 1.10,zien1>HDM auanl13e peayJ11>T8TOB aKcnepuMeHTDB 

no 3JI8KTpOpO.t,z\8H.11JO 38pH.t8HllhlX ll110110B Ha HJKJIOH8X .113B8CTHhl ,!(8B

ttof9 'IO/. 0CHOBH8fl 11,l{Sfl BO Bcex MO,!(e Jll>HhlX ll0,l{XO/.l8X 38KJil0'18eTCH 

B Bhl,l\8Jl8H.1111 BKJl8,1{8 ,I\U8rp8MMU, OTBe'l8IOil\Cll OOMeHy Il.110HOM B i: -
* .. . 

1tatta1ie pea1tU.1111 •r11na ~ + p - 1t + n . B rnaBe n 11c-

11on1,ayeTcH Ji'te ynDMl1H8Blli8HCH MO;i:{eJII, 3li!ii, xopowo Oil.11ChlB8JOJ(8fl 

(jJOTopo;,:,l\eH.118 38pHateHHhlX IlllOIIOB H8 HJKJIOll8X npl'l BLlCOK.11X a~epr.11-

HX H8Jl8TD!OJ(.11X QJOTOHOB, ,!(JIH 113BJieqenHH (J/OPMil)8KTOpa' i:;; ( K~) .1'13 

- - .. 
81!8Jl.1138 pe8Kl.\.111'1 e -t- p - e -t- lT + V\ , l'ICCJ!e;i:{OB8!1HOH 

rra ycKopttTeJie Jl33I! (raMc5ypr iIII. 
I'JIABA II 

§I r JiaBbl II llOCB!B\8eTCH .11::iy'leHl'!lO K ._ -38Bl'!Cl1MOCTII, Ol!(ll

,z\8CMOi1 ,z\JIH p83Jll1'll!LlX ,l\.l1:1;t))epeuu11anhHLIX ceqeu.11ii paCCM8'.l'P.11B88MbIX 

- - .. 
peartunii 3JI8KTpDp0;t(,z\8H>IH T.11Il8 e + P - , e + n .., l'l, OTB8'18-

i011(UX TOM l'!Jl.11 .11!1011 nonnp,rnauu~ B.11PTY8JII,HDro tfJOTOl!8 0 I( ' 11CXO

,z\H 113 00uil1X npe,l{CK838H.11ii MO,z\CJJ11 BCKTOp,JOti AOMl1H8HTHOCT.11 (B.llti) 

1121. B ,l{.l1CC8pTau1111 npl'IBO)l~TCH.pfl.n; coocipa.terr.11ii B IlOJil>~Y cnpa-

B8,z\Jl.11BOCT.11 npe,ZJ;CK838H.11H B,lll,i ,z\JIH 

6 

a.. 
3H8'18H.11Li K , 

,;, 
'! 

·l 

I 

(1 
1l ·~ ,l 
f 

_,.. 
r:ymer,TBeHHO MCHhml'lx, qeu 3Hatiett111si :rneprm1 ttatiaJihttoV. '(f -r.11cTe1.11,1, 

B § 2 B p8MK8X 3EM BhlBO,l\HTCH BUp8JKeHl1H ,z\llH AWttpepeHJ,\.118JII,-

HbIX Ce'leH~lJ. Q6
T .11 cl ~L , OTB8'18IOll(.11X pe8KUllll 0* + p -

~~ ~! • 
11"-t- + V\ ,z\JIH nonepe'IHO .11 llpO,l\OJlI,HO llOJIHp.1130B8IIHL!X () · 

COOTB8TCTB8HHO. B lta'l8CTB8 e,l\UHCTB8HHb!X napaMeTpOB 3TH BNpa~rn-
v 

H.11H CO,!(eplK8T qiopMqJ8KTOphl ~ .. (Kz.) .11 ~ ( K'). B :J8JO!IO'l8-

H.118 rraparpaqia HeCKOJI!,KO CJIOB llOCBHil(8HO cp8BHeH.11!0 nony'leHHhlX 

Bb!p8i!temilJ. C npe,l{CK838H.11HM.11 B,llfd. 

B § 3 rnaBu n 
lK8H.11il ,l\JIH J ,._ 

.. cH. 
( 1- ~._) l=',. c~L), 

Myna: 
1 . 

np.11 Cp8Bll8Hllll nony'leHl!UX B p8MK8X 31h Bb!pa-

l1 J.GT C 3KCnep.11MeHToi11/ ,z\Jlfl .J-i:, 
llCllOJII,30B8JI8CI, cne,ziyJOil(8fl napaMeTpll'ICCKDH lJ)Op-

'(i\- KL) r (KL): i + C £ + C ("L )' 
.~ ... ,. 1 ..... • .z. ..... • J ,nf .... , 

TaKoti B.11:i:! napaMeTpll'l8C,rni1 qiopMyJihl. 00'.bHCHHeTCH A(eJIDJI.11e11 Cp8Bll.11TI, 

ee C J -,ziOM.11H8HTHOii (J/OpMynoH ( 1 - ~ .... ) ~ ( K') :; 1 
J 

(B np.11HHTOii B ,l\l'ICCepT8Ullll MeTp.11Ke B pe8KU.11HX oneKTpopoa,l\8HllH 

KL< 0; m J - M8CC8 f -M830!18). !ileTO,l{ H81'1MeHI,W.11X KBa;i:ipa-

TOB ,1{88T C 1 = 0 ,04 n C.z. = -0 ,II B .11uTepBane 

0.26 ~ - K2.~ 0.83 (raB)2 /I3/. Tip.11 aToM A .. ~ 1 , '!To co

oTBeTcTByeT 90%-j'pOBHIO ;i:{OCTODep119CT.l1 ,l\11H IJISCT.11 :.mcnep1111e1IT8JII,

Hb!X TO'l8K. BK11JO'leHll8 B 8!18JI.113 3H8qemrn i:: ( K .. ) B OJIUY.\8,l

lli8il K uynro TO'!Ke -·K' =0.18 (ran/ ,l\enaeT neB03MOj!(HL!M nonytie

H.11e (J/.11Ta C p83YMHhlM YPOB!leM ,z\OCTOBepHOCT.11. TaKaH Bhl,1{8Jl8Hl!OCTI, 

TO'IK.11 ;_ K .. =0.18 (I'3B)2 cpe,l{.11 .l\pyr.11x :mcnep11Mel!T8JII,llblX TO'leK 

/II/ OTM8'18H8 BnepBhle B pe~1ep.11pyeMoii ,l\11CCepT8l.\Hll. IIepeq.11cne111rnM 

B03M07.HbIX npl1'l.11H llO,z\OOHOii BU,z\eJieHHOCT.11 YK838H!IOM TO'!Kll 38Bepwa-

8TCH 38KJIIO'l.11TeJihHb!H § 3 rnaBu n. 
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rnABA IIInOCBH~eHa o6cy~,n;eHIIID CIIHrynHpHOCTeli aneKTPOM8rHIIT-

Huro qiopMijlaKTopa IlllOH8 ~ (K'-) K8K 8H8llllTll'l8CKOit tlJYHKUllll 

OT K ._ II npo:bepKe cne,l\CTBl!li, Bh!TeKBIDUUIX 113 CBOWCTB8 8Han11-

Tlll!HOCTII i='w (K'-) . AHanl!Tlll!HOCTb qiopMqi8KTOpa {:"'., ( K~) no-

3BOnHeT CBH3!1B8Tb pasnlll!Hhle o6naCTII 3H8l!eHIIH I<.,_ • lle,n;aBHO He

MeHOBhIM 11 ,n;p. np11 8H8llll38 peam-11111 lT- + P - e.,. + e- + V'I, 

11ccne,llOB8HHOll ua CIIHXPOUIIHROTpOHe Jlflll OlliUI np11 noporOBllX 3Hep

r11ax114/, nonyl!eHu aKcnep11MeHTan~H11e SHB'ISHIIH MO.l\YRH IJ::(K')\ 
,. ,. 2 

,llllfl Mam,ix K : 0.0_67 ~ K. ~ O.II2 (I'aB) • 

B ~ I rnaBhl ill CTaBIITCH nonpoc O USHHOCTII no,n;o6Hon IIHqiOpMau1111 

B CTORb MaROM IIHTepBane 3Hal!eH11R K2., TeM 6onee "l!TO aHMll3 peaKUllll 
- . - i" 

po~,n;eHIIH e + p - e + 1T + l'\ II pe8KUIIII HB }lCTp8llHhlX 

ny1rnax e-t- + e- - n.,.. + u Il03BOnHeT ll3Yll8Tb qiopMqiaKTOp 

~ (K'-) B KYAB 60llbllillX IIHTepBBJIBX nonO~HT8llbHblX II OTPllU8T8nh-

HUX 3H8'18Hvlli K'- • qTo MO~eT ,l\8Tb 3H8Hlle IlOBe,n;eHIIH l P,,(K•)\ 
\i:-"ir(K<)\ Ilpll M8Jlh!X K,. > 0 ? Haxo,n;HTCH n11 3TH 3H8l!8HHH 

B npO'.l'HBOpel!HH C ,l\BHH!lMII O 3H8'!eHIIHX I i:'n {K'-)\ np11 ,n;pyrHx 

3H8l!8Hl1HX K '- 11n11 KBK-TO ,l\OilOJIHHIDT 11x? TaKaH IlOCT8HOBK8 BO-

npoCOB ri1y60J{O o60CHOB8HH8, IlOCKOJlbKY pel!b 11,n;eT oel 8H8Jll1Tll'l8-

C!t0tl \IJYHKUIIII {:'n ( k.'-). 
B § 2 npHBO,l\HTCH ,llHCnepCIIOHHl18 COOTHOllielll!H ,l\JIH r: ( K'-) 

II l='ir'(o) II ,l\8MO!ICTp11pyeTCH orpaHllll8HHOCTb IIX npe,llCKaaa-

TeRbHOli CIIJlhl B paMK8X COBpeMeHHllX 3KCnepllM8HT8JlbHl1X ,l\8HHUX. 

B § 3 3TOli rnaBU npllBO,l\llTCH pH,n; COOTHOlli6Hllvl, CBH3h!B8IDIIIHX 

3KCnep11MeHT8Jlb!IO naelnro,n;aeime 3HatJeHIIH ~ ( K'-) np11 K '-< 0 II 

3H8ll8Hllfl MO.l\YJIH II qJ83hI ~ If ( K ·) npH I<.. ~ 4 111: , nonytieH-

IIJ,IX ua OCHOBe 8H81!11Tll'IHOCTII F'._ ( i::•) 

8 

B § 4 o6oCl;~aroTCH ,l\llCnepCIIOHHl18 nepaBeHCT:aa 0Hy6o-JleB!.ma 

/lS/, CBH3blB8IDl1!116 IlOB6J-l6HHe 4)8311 qiopMqiaHTOpa ~.= ( K'-) B 

0611acT11 l.n'1: ~ Kz.~ 1(, ~: co aHa'!eH11HM11 MOl.\YRH I~ (K•)I 

,l\11H O < K.,. :$" ~ ~ WI~ • .nanee npHBO.l\llTCH Henpep1rnHoe ceMeli

CTBO qiaa Si:(.:.'-), paspewaeMhIX Bce~H coBpeMeHHhIMH aKcnep11MeH-

T81!bHblMII ,l\8HHblMII H Oill!ChlB8IDIIIHX nepe30H8HCHOe It" 'If -B3811MOZl;el1-

CTBH8 B COCTOHHIIH C KB8HTOBblMH 'IIIC118MII 

noporoBOli o6naCTII, ,ll0Il011Hl!Te1lbHOe K 

MOJ-l8liCTBIIID. 

I = J~ 1 B H8,ZI;-

J -pe30H8HCHOMY B3811-

B § 5 KpaTKO Oill!ChlB8eTCH TeopeTll'16CKIIW 8H81!113 pesynbT8TOB 
.,. -

no Ha611ro,n;eH11ro pea1cu1111 n- + p - e + e + Vl, 11cnon:i;ao-

BaHH11iii 8BTopaM11 pa6oTJ14/ ,l\11H 11aBne'leH11H aHa'!eu11li \ i=; (i<.'-)\ 
Ilpll M81lhlX I<. 2., 

B § 6 3KCnep11MeHT81IbHhle pesynbT8ThI pa60ThI/I4/ cp8BHIIB8IDTCH 

c BOSMOJKHhlMII aHatieHIIHMII 11=',.. ( ~,.) \ , ,l\OnycKaeMblMII ,l\11cnepc11-' 

OHHblMII HepeBeHCTB8MII, nonyqeHHblMII B § 4 rnaBbl ill. llOK8311B88TCH, 

K8K 3TO cpaBH6HHe npllBO,Zl;IIT K orpaHHll8HHID H8 B03MOlKHOe IlOB8]18HH8 

qiaa1,1 ~i: (1<.2.) B Ha,l\noporOBOiii o6JI8CTII K~ ~ ~ ~: /I6/. 

A IIM8HHO, nonylleHa BepXHflH rp8HIIU8 ,l\JIH T8KOro B8lKHOro Hll3K03Hep

reTll'l8CKOro napaMeTpa l{lt -pacceHHIIH, KaKOBHM HB11SI6TCH ,n;n11na 

pacceHHIIH ii cocTOHH1111 I "'J = 1 , paBHBH 0.16. 3aMel!aHHeM o 

TOM, qTQ IlO,l\OOHblH aHanH3 Koppe1!HI.\IIII qia3bl H M0.1.\YRH iJ>opM<J)BKTOpa 

np11 M81!hlX Il01!0lKIIT811bHhlX 3HaqeHIIHX K,. HB11H8TCH tJ8CTbID 06-

mllpHOH nporpaMMhl no 11Cll0Rb30B8HIIID 8H8RIITHqecRHX ,n;11cnepCIIOHHl1X 

nepaBeHCTB, aaBepwaeTcH rnaBa ill. 

B 3aK11D'l6HHH ,llHCCepT8UIIII nepeq11cneHhI KOHKpeTHble npe,n;nOlK6HIIH, 

8;qJJ8COB8HHble 3KCnep11MeHT8TOP8M, II CJ-l8118H pH,n; npe]!CK838HHH 0~ 
nokj~~uu 

-G;l8 M~!l'X J1!8KTpOMarHHTHIDC <J)Op!!cprutTOpoB. 
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OcttOBHble peayJI:E,T8Tll ,1ll!CCepT8J.\lUl ll3lIOl!t8Hhl B paooTaxl2 ' ~.~ 
6 • 13 • 16/ 11 ,1tOKJI8,1thlB8Jrnc1, tta ceMuttapax Jl'l'<ll, JIBS 11 JIHII 011Hvl, 

Mel!C,l(yHapO.l(HOn mitOJie MOJIO,llb!X (pl1311KOB (I'OMeJII>, 1971) Ill MeX.l(ytta

pO,llHOM Cl!MIIO:myYe no BhlCOK03HepreTl!qecKl1M B38l!M0,1(8HCTBl!HM 

::meitTpOl!OB 11 (pOTOIIOB (l1T8K8 I CillA' 1971). 
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