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AMTIJIHTy~a CB0d0~HliIX pa~HaJII>HUX K0Jie6aHHll qacTHU,B YCK0-

PHT01ISIX UHKJrn:qecrwro THna (IU~KJIOTPOHax H <pa30TPOHax) B8CI>Ma 
\ 

BenHKa ii ff3MepsteTCSI caHTlU.teTpaMHo BcJie~CTBHe 3T0ro BHYTP8HH1dt 

nyqoK no~odHiiIX YCK0PHTeJie~ CYnteCTB8HH0 HeMOH03Hepr1t1qeHo TaK 

· cpe,1t1rnn •. pas6poc 3HeprtuI qacTHU, 60M6ap~HPYJOJltHX BHYTP8HHIOIO 

1.rn:meHI> tpa.80TP0Ha, ,lt0CTHraeT ,lt8CSITK0B J.tHJIJIH0H0B 3JI8KTP0HB0JII>T 0 

PacqeTHLlM nyTeM y~aeTCSI JIHIDL rpydo oneHHTI> BeJIHqHHY qpe,JtHero 

pas6poca qacTHU no aneprHHo OTcyTCTBHe cBe,1teHHn o xapaKTepe. 

:nrepreTHqecKoro cneKTpa 'tlaCTHU 3HatJHT8JII>H0 CHHXaeT T0'tlH0CTI> 

3KCnepHM8HT0B, B K0T0pux HCO01II>3Y8TCSI BHyTpeHHHrt llY't18K npo

T0H0Bo B cnyqae jl8, Kor~a HCCJie,JtyeTCSI 0dJiaCTI> 3HeprHM, r~e 

BeJIHtmm,1 nonepe'tlHiiIX cetteHHit peaKUHll pe3K0 H3M8HSIIOTCH (o6pa-

30BaHHe M830H0B B6JIH3H nopora H ~Po), H83HaHHe 3HepreTHtJ8= 

CK0ro cneKTpa ~eJiaeT H3ttepeHHSI npaKTHtJ8CKH H8B03M0ICHliIMH O • 

3T0 sacTaBJISieT HCKaTI> B03M0~H0CTH 3KCnepHM8HTaJII>Horo onpe~e

JieHHSI 3HepreTHtJ8CK0ro cneKTpa qacTHU BHyTpeHHero nyt1Kao O~Ha 

H3 TaKHX B03M0ZH0CTetl 6y~eT paCCM0TpeHa Hmn:e 0 

Il0CTa.H0B~. :nccnepHM8HT!:,_ 

IIpHMeHSIBllieeoH 3KCnepHMeHTaJihH0e ycTponcTB0 npe,1tCTaBJIH8T 

0060i1 OHCTeMy paBH0CT0Hu{MX T0HKHX MSTaJIJIHqeoKHX 0HMTett (CMoPHCoI), 

HaTHHYTiiIX BepTHKaJII>H0 R pacn0JI0XSHHiiIX B ilJIOCKOCIIS, nepneH~HKY= 

JIHpHon BHyTpeHHeMy nyqKyo IIycTh nyqoK xapaKTepHsyeTCH 

HeK0T0pw paonpe~eJieHHSM aMnJIH~y~ 0B060~HHX pa~HaJihHliIX K0Jie-

6aHH11 ,F { o.) o rro Mepe npo~BH:xceHHH nyqKa K MHmeHH B npouecce 
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ycKopeHPUI_-tJaCTHJ.lU ,.CTaJJKHBaIOTCSI -c HMTSIYH H aKTHBHpyDT HXo ., 

3ToT· nponecc npo.no,nraercSI: ,1to Tex nop, no1ta liaCTHJ.lH He ).l;OCTH= . 

raDT J.mmeHii Ii· He BU6:ernaIOT H3 IIYtJKao .n:o KOJUf<JeCTBeHHlitX :pactJeTOB 

OtJeBlf).tHOf ··tJT0 9 ·' lI8M '.M8Hl>me aMrIJU1Tya& KOJie6aHiilt 'llaCTHil, T8M, 

CliJJI>Hee OHH aKTMBHPYJOT HHTH, HaXO,I(HllfVrecsr ·B6JIIi3H Ml'r'memi 0 

B npe).teire,. npli ,, 0.. =0 ;' · Bee HHTlf aKTHBHpyDTCSI 0,I(HHaKOBO ; 

Haodopci±, B CJiyqae doJI:&WHX aMilJIHTY.It KOJie6amif1 6JIH3ItHe Ii Mli,._. · 

1ll8HH HHTH aKTHBHPYIDTCSI otteH:& MaJI0:II0 cpaBHeHHID C pacnoJI0lt8H= 

HliIMH ,I(aJie KO~ 
' . 

Brie.I(eir cne,I(y10tit11:e · 066sHatte1mn: · 
. . 

a ;_ ,n;HaMeTp HHTH,. 

. · X - 'paCCTOnHHe MeX,I(y,,HHT:&IO H ,Ml1ID8HI>IO, 
' . . 

21ri - ·. npHpa:m:emrn cpe.ItHe ro pa).1;11:yca op6HTR rryttKa 3a O,I(HH 

.·- o6ppcn. 

Cpe).tae'e' tJHCJI0 CT0JIKH0B8HHll C HHTI>ID ttacT1nr nyttRa q aMI1JIHTy,n;o~ 

·Q_;; 8CTI>: 

h ::: d '-P (x a ii ) . 
,17, J I l 

(I) . 

3,tteCJ> ::f (x
1

0
1 

'1 rz.) 8CTI, q>ylIKI.'(KH pacnpe,I(8JI8HHJt lIHCJia CTOJIKHOB8= 

IiHn c: HHTliID o Cooxnome1me (I) nepno npH d << a ; tJTO, · KaK 

· uu YBH.It:0:M B .ItaJI:&nenmeM, B1itnoJIHSieTcSI~ d/4 ~ ro-3 
o li!uTe-

rpupysr (I) ·no cnertTpy noJiytiaeM tIHCJIO. coy.I(apeHHit ttacxnn 

nyt1Ka C; HHTbIO: '' 

' ' 00 . 

_.nrx)='1dzj · :J(x,a,Ll7.)F(a)da, (2) 
0 

·, 
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ITyCT!, 0 ( e p) . eCT:E, cette1rne .. aKTMBaUHH. BelI(eCTBa Hl1'.TH np0T0Ha-

u:vr c 3Heprwen £P , a 

(3) 
. -

Ec1ur . 3HeprliSI npoTOHOB COCTaBJISieT HeCKOJI:E,KO COT lUUIJIHOHOB 

3JieKTpOHBOJI:bT (cpa30Tp0II), TO ceqe1me ~( EI.pf npaKTUtreCKH no-

CTOSIHHO (ClloHanpru.tep,/I-3/), x BJll)a:s:emrn (3) ynpolI(aeTCSU · 

Oo . 

. "J{x}:=::Const f :1(x;o1 ,& i)f (o. · dci. 
·O 

(4) 

J{a1n,He!iman: TpaHccpopuari-i1:s1 cpyIIEUHtr 0
4

, o ·; B ~HepreT:vrqecxHti 

cne:r<:Tp F' < s Pi He npe.n;craB1UieT Tpy.D;a, ecmr Pr3Bec-THa Tonorpa

@irn MarmtTHOro TIOJISI YCK0PHT8JISlo· Tamu.{ o6pa3OM, npoqe,D;ypa 

U3Hepemrn: eHepreT:vrqecxoro cneKrpa ttacr11u BHY,Tpemrnro ·nyqKa 

CB.O,D;I1TCH ! B .nannon llOCTaHqBKe onHTa) K 0:itcnepm.reHTaJI:&HOl.!Y cpaB-

nemuo aKTHBHocren Hl1'.Tei1, pacnoJioxeHHtitx Ha pas.1tHttH11x paccroa-
. - . ' 

mrnx or wtmeHR o Ta~on nepexo.1t BO:JMoxeu, Itonetmo, B cJiyttae, 

Kbr~a ll3B8CTHO a.n;pa ypaBH8HHSI ( 4) 9 . rpyHKUli!JI '~( : Y_. CJ.., ci 'l. 0 

CJie;n;yroQ1dl naparparp nocBSitneH onpe.ne.11emno 3T0i1 cpyHxum1; nocne · 

ttero dy}.tyT. 06cyx,2taT1,c.n pe3yJIJ,TaTht ti31,tepeH1di o . 

0 

<?YlIJillJSI .1,;cn:geJWill!~.H tt110Jia;
1 

c;:om5aonemlJ1 

Pa,ItltaJII,HOe .n;mrntemte nytrna 0ITHChtBaeTCR ypaBH0HHeM: 

(5) 
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3,It8CI, \J =HO:Mep o6opora, '"G0 = HattaJI:I>Hasr TOtJKa OTCtteTa, 

h -rroKasareJI:o cna)ta Mar1rn:rnoro noJin, o6LttJHo MaJILitlo BBe,IteM 

cae.ztyx>mHe odosHatteHHH H nepeMeHHUe~ 

t, =2TI(1-~1..;n') s=i t =E,)) 
) • 0 } I 

A 7. 
l.J= aE 

YpaBHe1me (5) CBO,ItHTCSI K. 6espasuepHOMy: 

0 ~ = ~ +vt .+ cos(t -J.L 
(6) 

IIpH He _ot1en1, 60J1:&IIIHX 3Ha11em,rnx b.. "'l. · nepeMeHHLie V · 11 · 't' 

MOJ:HO rIOJiaraT1'. He_rrpepLIBHUMH O . 

l10Mecnn.1 HHT1> B TO"<utY ~ = O • ·o "ITycT1, ~ 0 ecr1, · noJioxen:we 

n;eHTpa nytJKa B MOMeHT 'to ' Kor,s nepBLie 'tJ8.CTHilLI nyttKa KOC-

HYJIHC!, TOtIKM ~ :::: 0 , Tor.zta 

-~ =-v1-V'
0 

-varzc SinVu 
0 . 

(7) 

J!BHJ!teime qacTHI1 rryqKa HarJISI,ItHO OilHCbIBaeTcJl, RaK npoexn;HSI 

ceMe.ttcTBa Tpoxo:w.zt· ua oc1> -~ -( CMoPHC ,,2) oileHTP' oxpyJR:HOCTli, 

ua- KOTopon nocTpoeHO 3TO ceMeilCTBO TPOXOH,It' eCTl, (0 0 

~asy ttacTHn;, rrepBUMH ·nepecexaromnx · ~ = 0 ; · rrpI,n.teM ·paBHon · HYJIIOo 

3HatJeHHSI BpeMeHH .'.t-( 'Cc ' rtpH ROTopux 'ttaCTMD;LI C qJa.3011 J. 

npoxo,n;nT ttepe3 roqxy ( == O (ium, -qro To ·xe ca:r.rne, rpoxoH,11;a 

nepeceKalOTCSI c IlPflMOti ~ ~ 0) ·' 
SIDJISIIOTCSI KOpHSIMH ypaBH8lUUI: 

vtl +Cos(t1.-o<)-~1~v<-' -va7c sinv=O (8) . 
. BepOSITHOCTI> L -ro nepecetJeHHn TOttKH ~ = 0 nytJKOM rrponop~ 

D;HOHaJII,Ha HHTerpaJiy: 
c.Ti 

J dot.. 
0 

v-·5in[ti{ol}:-c<'] 
.. 

BeJIHtJHHY .6 'Z , a CJI8,ItOBaTeJI:OHO H V MOltHO cqHTaT:& no CTOSIHH011, .·· 

✓• 



. :0:60 :Mb! tH,:CJte,nyeu :r.raJILie I1\3W:Hi8HI1fl ~l O BooilOJIJ;SODaB!IIMCI, 

.ztaJiee TeM, ttTo t1. +z (o) .,tl ( Z.Ti) , H nepeiii.ztn It nepe:ueunon 

,..G , noJiytJaeu Bhipa~e1me .n;mr BElponTsocTI-I nepecetiem-rn 
. . 

HI1')?Yl n pas (nyCTI, n ° 1 lteTHOe):. 

· B c:Jiyqae, ec.1nr Ha paccTosmm1 . t, 
irn:meHI, 11 ticiCTlU1hI Bb!C5bIBaIOT H3 nyttKa nocJie CT0JIKH0BeH:HH C Heil, 

. . , 

BepoSITH0C TI, npOX0!t,!(9IB1H TOtnrn E = 0 ecT:& 

a·rcSinV . . . d1: . ·a'"l.c1SinV 

W (t,)-t~ { i -[.r,:?'-v(t -a <C sinv>Y)''• + Ji.a~ • 

3,n;ec1> t 2 ~ u t 3~ cooT.Be:1:c·rnyioT pememrnM ypaBHeinrn (8) npn 

d ~ ::; ~Iv , nptttreM t 2~ JIBJIJ1eTcn: peme1meM, cJie,nyromrrM 

3a t~ =0 Vv +a--zcSinV, t 3( cJie,n;yrorqHM sa t~~ C 

yneJil'!tJ6Hl/IeM ~ 3Ra 1-rnmt.H (l>YHKJ-\Mli rl~ I1 t 3~ C6JIMj!{'.aIOTCJI 

M COBna.n;aroT B TOtIIte tKp ::; ~ ~-f='vc.' +a ic SlnV TIPH tpa~3e, 

panllotr olKP. ~ r,r~e v°'-'t<p:~-t:l<p;::,2. ✓ 1-v2'-+-zva~-ccSlnV·}·~1v. 
ITpH 60JI'.E,IDJIIX 3Ha.llemrn:x 't M ~ nepecel!eHMSI HMTM rrytrn:OM yJJte 

He nponcxo,n;MT O <}yHKI~l-Hr w ( ~) I13MemreTCSI IlpM. I13MeHelIMI1 t, 
OT O .n;o ~ KP o. ITpvr ,n;aJIJ:,IIettme:r.r poet,~ ~ rpymtr~:vrSI pacnpe,n;e-

o 
Jiemur W (() , coBna,n;aron(an c onpe,n;eJieHHoi1 HaM11 pa.Hee rpymt .... 

ruiren 'j_ , I10CTOSIHHa~ 

:f(~ V) ~• 1 
) 

~ V~i 
{ it €KP . 

1CE,)=1 ·. IV -,, 1 ( 9) 
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rpacpHKlt (l)YIIK!~Ui1 ~~ 11 't3~ TipHBe.n;eHbI Ha pMC o3o _ 

IIpu V""' 0 TpOXOH)(:bI BhlpO2t.n;a10mcSI B OKPYiKHOCTH I1 rpyHKqHJI 

pacn,r.e,n;e Jie1nrn ecT'.b BeposrTHOCT'.b nepec.et1emm OKpyEHOCTH npnMot1 

~ =0: 
'i ( ~ ) = ~ a 7 c cos ( 1 - ~ ) I t ~ z 
':Y(~ )= 1 . ~ ti Z, 

(IO) 

3TOT pe3yJI'.bTaT MOJ:CHO TIOJiytmTr, 11 Henocpe,n;cTBeimo 113 OCHOBHOro 

peIIIeHHJI (9) npvr V-- 0 o Ila pMc 94 npvrBe.n;eHLI npm,repu pacnpe- · 

.n;eJiemii1 aMIIJIHTy,n; M COOTB9TCTBYIOfilllX m.r cpyHKI~HII "j (x) , nony

tielIHbtX ,UJif! CJiytiaSI (IO) 0 

IIpMK ?.taJILIX 3HatiellMf!X V cpopMyJia (9) cynteCTB0HHO 

ynpomae:rcn B :rpex cJiytianx: 

2 Ti ':f (~ >V)~ fl-( 1 + f,) f a"lc Sln(J\-V
21

-~} +a1c Sin(V1-v2' - ~ - 2-1fv)} (II a) 

2 Ti'i(~ V)~TI-(1 + ~) {a1c Si n~-v~· -~ - T2, V)-t-O'lCSin(~1-vi?-~-tiivlrI6) 
l II ?. 11 

- s~1 

'iTtC(v)==~2
11 -(1+~v)a~cSin(✓ 1-v 2·-~-Tiv) ~ -E«i (IIc) 

l II KP 

C yBeJUitISH:HeM V pacnpe,n;eJieHHe '::f (~ V) CTaHOBHTCSI 
) 

Bee c5oJiee Y3KHM U np11 V = i DLipo,rt.n;aeTCR B rIOCTORIUIOe 

pacnpe,n;eJie1me: 'J'(~)=i o 3TO·•JierRo ., ••••• IIOBSITJ, 113 

paCCMOTpemtsr np1rne,n;eIIHhIX Ha pvrc o2 TpOXOH,n;.,C yBeJI11tieuneM \J 

neTJII1 TPOXOM,n; CTpaHOB11'.TCH Bee 6onee '3JHMI1o IIpu V=· .i Tpoxou,n;a 

BJ.iipo,rc.n;aercsr B umoro11,n;y, BO3Bpa:ruoe ,1tBmien11e 11ct1esaeT, tzacTn-

HLI rryttKa ).'tBMiICYTC.fI B pa,n;naJI:bHOM Han:[xl.BJI8111IU, Jiunu, npm.ro-



I:vC'l'J' ir~n:eJI} HO I: ')(::iytJaIO~ BOe. H,'iTlti . (?'Al1HaK9BO_o ?~a KapTW, a i::,;ceT 

PGOTO,;n;Jrn:,_IHOJC 3,'~lJ- 0 H::if.. V, 9 · (}OJII:>~_MX e,'AIIIH:rnoto 

··. Js·.:,_:•pcJnu1 .·sae.pre•n:t1oc1tC>ro cne1eTpa npoTOHOB. BHVTpeHHero 
c;. :, - 1••• t • • "• ,, •• • • , •• • ( C •• •, t., 

·:: IT;/tpia nponsl30,rr,11JI!!~I> 11a rJ_a20'.l;ROHe .06'.be;n;Mjiemioro 1rncT -r•ryrra fll.l;ep•-
·- ' . ~ .. ~ . ~ . 

:I:.:X:· .ViCCJie;n.o:aa1rn~ 0 OHeprMfl npOT0!10B~ 60M6ap,zutpy1>~11x ,Ml'Irneirn, . oe-
. ' ~- ~. : : . ' . . - : ' 

· • :rra :cu6prrna panHoli 1,00, .55.0 H 650. Mono-~ STiiIX om.rTax om1caHHaH 

BH11!8 CMCTeMa: H.tt~eH ITO?Je!liaJill_C:& Ha pa8JU1'!Hb1X .pacpTOflIUUlX .OT 
'· ·. -; . \ . --· . . . . ' . ·~: 

rr.eni•p~_ y,c1rnpwceJIH0: A1~T~BHOC'£H o6JiyG:eHimx ,Jil'~TeU Ji3MCpfIJtHc.o B 

CTHii~f::lP'rH-Oih reoMeTpmt: npu . n_OMOll(H rpynnbt 'nponopuno.HD.JIJ:,HUX dl!eT"'

. tUiIWBc.,' IloJiyqef!HLIC n,p11 .Tpex. suaqeHl'.flX. _£: p ;c'f'YHKUJ(a-t _. ,-1 (x j OICa~· .. 
aaJUrn1:, o;n;1~Haiwni:M11 :B ,npe;n;oJiax .onm6_oIC ~auepeH1111 ( :::: 3%)" 0Hn 

·· npvr:aa;neHhl aa '.p1tc o 5 Q 

0 6 c y ! ~ e H H e 

. Tip,:nc;n;e ll0',1 nepeHTM K aiuimrny JTOJiyqeHHOii. C.YHRU11li , ~ t 

. HC06AO;l(HMO. OC'TO.HO:BJIIT:&CH Ha TeX ycno1mHX' np11 KOT ',Phl:X: cnpaBC,TI= 

JllIBO coofHOI!JeimC, ('+); Boc~nepBhiX g B ltCCJie7J.ye1.:ofr O'JJiaCTk ( OT A 

,n;6 .13 Ha pitlC·0·.,I). B0pTmtai&HhI~· KO:I:'6a1uuf tia~TVIU AOJI''.Uhl 6ETT.:. 
.• ,. ... . •.··. ' .· .. ··. '.· . ' ' 0 . '· 
ycTot:•-rH'.BHMH; 13 0TCyT·c!'BJ/!8 ).U1lil0B11 'mITeHCUBIIOCTI> nytnca· ue P:OJIR=. 

Ha l.WH~'•r:~c~ :a npouec~e ycKOpen:c,rn o·T. A )lO B, l.1;011:':HO. OTCYTCT:BO= 

naT:o cnHaI> :se1,T{Kam,nbG~ H pannan:oHux·· KoJie6ai:HA/: 3Tcn;:y ycnomno .. 
11e' yionJIPTBOI ~fT ,· '.rnnpn,mp; .'. 'odnacTr,: .B ·paMotie. Maitcl1J!aJI1HOro . . 
~a71,11yca zy,a:.;oTpoHa, rAe TIPOVICXO~JIIT 01:TCTpoo BblOblB8ijHC .qacTH~ 11:3 

[~nrna 6naro;z.;apfl B036ynt;nOHHIO peaoHaHOHLIX napru.teTplllI0CKHX J:iOJie-. 

6aH Lil ( ,, = 0,2) = CMo Pl-lCo 60 8aB11:CHMOCT1> 9 np1ttne;nem1afl 
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Cl -- _, 

Ha pHC" 6 OhlJia 113MepeHa KaJiop1-u,1eTpvtt18CKHM Me TO,JtO>.f, AHaJJontqHh1li 

pesyJihTaT 61m noJiytJeH B OilblTax, r.-e perHCTPHP.OBaJlOCh xecTKOe 

t :_. H3JiytJeHHe, CBn,38.HHOe . G pacria,JtOM odpa30BaHHhllt B Ml1WeHH 

T10
- M830HOB (no·cne~H1'1e L'l3MepeHHSI BlimonH0Hbl COBM8CTHO C 

A e A. T RilKHHUM) !· 

Ocna6neHHe nyt1Ka B pa~oHe MaKCHMaJI1>Horo pa,JtHyca ,Jtenaer u . 

HeBosuo:irHl:iM nccne,JtoBaHHe 3H.eprerHqecxoro paa6poca nporoHoB 

npt1. inepr11stx donini:wx; ~eM 650 M3B. K KaitHM a6cyp,11HlilM peay.n1,

~aT~M1 MOXHO :~~~~TH, ec.nH Be~TH H3MepeHHR B 3TO~ o6nacrk, BM,ll-

.' ·· :10· \13 pMc e 5, r,Jte np:ws·e,JteHa cpyHK~HR 'j (:<J .. ·. , nonylteHHa$1 · J.tJIR 

MHUJeHH, noMemeHHO~ Ha pa)Hyc· 283 CV,o COOTB8TCTBYl>ntHB cneI<Tp 

r:· ( o,, , HaA,JteHHhlR · no ¢.;.ne {4) ,Jt.na ,·cnytiaa pMc. 5a, HMee1 

B 3H8.~U1T8JI:&HOR CB08'1 qacTH 0Tplu~aTeJI:&ROe 3Hat1!m1e·. 

TIOMHMO · yKa3aHHor"o BL!We. YCJIOBHH, ,]tJlst, Toro, qTO6bI (JiopMyJia 

. ( 4) ·ci1rna . cnpaBe,JtJIIiBa, . H806XO,JtHMO Taruce, tt TO(hil yMeHLU18HHe 

liHTeHCHBH0CTH nyqga 3a cqer CTOJIKHOB8HHR npOTOHOB C HKT~MH 

CihiJl~edOJiblilliM , ,JJ;RaMeTp HHTeM ../, ,llOJI:leH 6NTh BLl6paH Ha-

e TOJil,KO MaJihlM, qro6u .B03MymeHHe ·. BeptHKaJibHhlX li1 pa,JtJ.1aJU,HliX 

.KOJTe6aHt1~ traCTHU. npH np0X0:l,l8HHH ~Y4Ka qepe3 HHTI, 6blJIO He

.. cymecTR0HHO. ITOBH,l(HMOMY, ,lOCTaTOtlHl:tM ycJIOBHeM RBJUJ:eTCJU 

~ ~~~ .f J , tlTO npH ycxopeHJ,UI tiaCTHI.t O.KOJIO ... ro4e v /o6opoT COOT-

. BeICIByeT TOJl~HHe MeTaJIJIH'tl8CKOi.HKT~ B H8CKOJib~O ,ll8CRTKOB 

u1-rn:poH. Haw1 6LI.na B1HlpaHa:1i Bon1,q1paM0BaHHH TI> TOJIInKHO~ I5 • 

. : ITp1'1 TaKO •.. B8JIHqiu1e qactHn& nyqKa HCnhlTh!Bai>T B ~pe,lHeM 

o, 5 coy,napemdt c HMT1>1>, cpe,lHHA yron MHoroKpaTHo_ro pacceJt-

Hvtn: C0CTaBJHI8T I~.:,_J e . 



lIT061r BWICHiiTl>, HaCKOJI:&KO cymecTBeHHO B03MYlltaDTC.fI R:01Ie-

6aHRH qacTnr~ rrpn npoxoJ1C,1J;emm nytma ttepes HRTH, 6uno npoBe,tteHo 

cpaBH8Hl18 pacrrpe,n;eJiem1rr aR:THBHOCTei1 'j (K) , noJiytJeHHhlX ,JI,JISI .ItBYX 

3Ha't!8IIllH paCCTOJIHvISI M8i.t,JI,Y HHTSIJ.m: e = I CM M ~ = 2 CMo 

B rrpe.n;enax orurrc,o.«: :rrwnepvr:MeHTa ( ~ 5%) pasJivrtuiut oc5Hapyxeno 

He dLIJIOo 

Bmue pacc1 raTpJ,rnaJiac1, 11.n;eaJIMsnpoBaHHa.FI sa.n;aqa: npe.n;noJiara-

. JIQCl:,, tJTO tiacTm~u BbICiLinaIOT 113 nytma IlOCJie o.n;Horo CTOJIKHOBemrn 

c 1,nrnreH:oro o B peaJIJ:,HOM ycKop11TeJie qacxnna MOj[eT coy.u,apMTl>CSI 

C ?,mmeHl>IO HeCIWJibKO pas, ecmr 1.mmen1, .!(OCTaTOtIHO TOHR:ao Coan-

B9TCTB9IIHO, peaJibHOe pacnpe.n;e JieHMe "J ( )() ,D;OJil!CHO He CR:OJI:E,R:O 

OTJIUtJaT:hCSI OT ( 4) 0 AKTUBHOCTJ, HHTett' 6Jm:s1rnx K 1rumemi' c5y,JteT 

60JU,me' '49ll 3TO OJie.n;JeT H3 rpop:MyJibI ( 4) 0 0,1tHaKO 3TO OT J!litJlte 

,u;omimo 6hIT:E, H8BI1:JIIUW, :mfo npe:r.rn: Me:m:,n;y ,n;ByMH nocJie)tOBaTeJI:E,Hl,IMJII 

coy,n;apemrnim tiacTm~u c 11m:■eu1,10 c5JIM3ItO K nep110.n;y npeu;eccmi M. 

Ha nopsr,noK ueu1,me, tteu BpeMR npoxox.n;eHHH nyqKa qepe3 011cTeMy 

m1Te!1 B rrpo1~ecce ycKopeHMR o 

Bnn Toro, qTo6N oneHHT:E, BeJIHqHHY nonpaBKH, CBH3aHHOH c 

MHoro1~paTHbIM npoxox.rtemre\t tJepes 1.imueH1>, cpaBHHBannc1, pacnpe,n;e-

Jiemur aKTI1BHOCTei1 J (;<) , · noJiytreHHEie,. K0,1Uta HCilOJII,80BaJU-ICI, 

T.m:cena.fI MnmeH:r, (4 MM P £:i , q11cJio npoxo1t.n;emri1 nnp ~ I) 11 

JierR:aH Ml1I!Ie H:E, (2 MM C' nnp ~ 5) 0 B rrpe,n;enax OWHC>0K 3KCnepHM8HTa 

( ';::;J 5%) pa3Jrntrn:R o6HapyxeHo He 6bIJI0 o 0 
; 

P83l,JI:&Ta. T,'Il JII3M8J2emdl 

YpaBuem,ur (4=9) TI03BOJUIIOT orrpe.n;eJIBT:E, HCitoMY q)yIIKnHIO r (a.) 

113 pesyJI:&TaTOB nsMepem111 pacnpe,u;enemur ') (x) , npe.n;cTaBJieirnHx 

Ha pHCo5o IlpeiIA8 t!SM nepexo,n;HT:E, K 06µt60TKe 3KCIIepHM8HTaJI:&HHX 

pesyJII>TaTOB' HeOC>XO]tHMO 0aMeTI1:TI:,' tJTO pememrn: ypanueHI!R ( 4)' 



! 
I 
i; 
I 

... I(!) ... 

npmia,nner.mutero K ItJiaccy HHTerpaJibHLIX ypaDHeunn <I>pe,nroJI1,1.ta 

nepBoro po,1.1;a, B8C'.bMa HeycTOtltJHBb!o CJie,ItCTBHeM 0Toro !I.BJIR.eTCSI 

cyuteoTnona1me yneJmtJe~me om11e>o1t, npn nepexo,Ite oT rI1ymu~m1 '"j (x-1 

K cI)YllKJ\UH F"' (a.) o ButtucJieHHe cpy1mnm1 F ( o I chrno BLmoJIIIe~o 

r .H. TeHTtn1wnot1 o RcnoJt:&sona;mc:& one,nyrontHe napaMeTpu: d ==2Io-3 cM, 

n =0,05.;. o,I. 3rtcrtepm.IeHTaJI:&lI0 rI0JiytJe1rnan: 3aB1iCHU0CTI, ~(X) 

. . 0 K~¼ 
. annpoKcm.mponaJta?:&'. cpymtrlue!1 [ c K x It· Ta1t ItaK no ycJiomrnu 

3Kcrrnpm!elITa ,Itmma cncTeMu uwrett B 110.npaBnemrn x ue uorJia ch1T1> 

nud!)alla C>0JI:&rue I3 cu, s1tatte1msi cIJYHK!\HH :J (t'\) B od.naoT:u x I3cM 

6un11 rroJiytienu nyTeM 01tcxpanonm,1rn o ITymcTupm,1e ItpHBhle na puc o5 

npe,ItcTaBJIRIOT codon ,1.1;ne KpattnHe oxcTpanonnunonnYe Kpnn~eo OruttdKu 

lin pnc, 7 C00TB6TCTDYIOT B03U0iIHLIU vil!I1C>KaM 3KCTpanonmnrn B OC>JiaCTU 

x) I3 cu. 

Ha pnc. 7 llPMBe,7.J;eHa TaitjjCe mitaJia GHeprnH npoT0lI0D' TT03B0JI.mo-

1qan Tpa1tcriiop1.mpoBaT:& pacnpe.zteJie1me a1mmtTY.It B aHepreTuttec1mn 

cneKTP. pymtTupuan 1tpnnan npe~cTanmreT cooott nopuaJu,uoe pacnpe

.ztenemrn co CTaH,ItapT0M 22 i 8 MOB, K0T0pbli1 uan,n;eH ueT0)t0M Hmn.tern,

nmx 1cna,npa Ton • 

B sa1tJI1UT.Iem1e fI0JI:&3YIOC:& CJiytJaeM 1106Jiaro,1.1;apuT:& B oitI ollamu10na, 

B.H.Kon:&ry n A.AoTRTIKMHa ~a ,ItHCKYCCllIDo 

n HT e pa TY.Pa 

I. R. Wot~~an~,1. r--dedeande,-c Ph~s Rev, 96
1

1gb ( t95Lt> 
2. ~j F'c1e.deo.nde·-c, :1 Hud!SJ R\X/oef~oftl Ph~s Flev 99,236 (1955) 

3. D.l{oITpo1tom1rnn H AoAoTm~KmI, A3T<D, 32oI (I957) 
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Pl.kc, 3, 3a.,B YClLU'10Cm~ re~ u 't3-1_ om e npu po.3-llr.JL/HJ;;I ·; · 

3l•.Jal!e''7't,t~-' V Be/HJ.l/UfUl v Yt<a3a Ha. 1-1:c:1.._ 
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Puc. 4. Pa.cnpeae11eHU.A a1<mu6110Cmt-t J (X) t 

&bll./·9C rfriHHblS 017/l c11yL1ae 6 a) F (a)=f {X-1), OJ F(a)=-(2flf l~?.·i. :1: 
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Puc. 5. Pacnpe,ae11eHue anmu8HOCmu 1(x)) 

nonyYeHHOe B HaCmO.RUJ,eu po.bome, 
a-MuweHb pacnot10J1-CeHD- HO. paduyce 280cM. 
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'Puc. 7. Pa.cnp~Je11eHue npomoHo6 &Hymp8HHe20 
ny'-11~a f"!O aMnnunril::JaO.f-'1 tJ )H8p2.LlffM, 




