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C 11 flO 14 MaH 1960 T'O.[la B 06be.[liiHeHHOM IIHCTIITyTe H.aepHbiX IICC.Tle.[lO

BaHHii: DpOBO.[lii.TlOCh pa6oqee COBewaHIIe DO ¢oT08MY.TlhC~HM, Ha KOTOpOM 6hl.TI .[lO.TIO-

)J{eH pH.a 8KCDepiiM8HTa.TihHbiX II TeopeTIIqecKIIX pa6oT DO 111/, ;JI1 - II I :Ji" ,II/ I-
B3anMo.aelcTBIIHM. KpoMe TOT'O 6bl.T11I 06CyMLl8Hbl MeTOLlbi 0 KOTOpb!e 6bl.T1H HCDOJih-

30B8Hbl LJ:JIH II3yqeHIIH I A/ , Af I - II / .J'", JY' I - B3aHMo.aeRcTBIIR. B TeqeHne 

pa6oqero COB8Ul8HHH OK838JI0Ch 0 qTo HCDOJih30B8HHbi8 MeTOLlbl HB.TIHIOTCH DOJI83Hb!MH 

LJ:JIH na6opaTopnii: H HHCTIITyTOB, KOTOpbie COTpyLJ:HHqaiOT C 06b8LlHHeHH I:i!M HHCTHTy

TOM HLJ:epHhlX HCCJI8LlOB8HHfi. 4T06hl pi50THHKH COBeTCKHX II 3apy6eMHhlX HHCTHTy

TOB0yqacTByiOUlii8 B COBM8CTHOH pa6oTe C COTpy.aHHK8MH 06be.[lHHeHHOT'O HHCTIITyTa 

H.aepHbiX rrccne.aoBaHrrii:, MSrnu DonyqrrTh .aaHHbre, DOJI83Hbie anH ycKopeHHH rrx pa6o

Tbi H LlOCTII)J{9HHH O.[lH006pa31IH B o6pa60TKe pe3yJihT8TOB, 6b!JIO peweHO ODy6JIIIKO

BaTh MeTo.auqecKrre pa6oTbi_ B BII.ae oT.aenhHOro DpeDpHHTa. O.aHoBpeMeHHO B HacToH· 

Ul8M DpeDpHHTe DOM9ill8Hbl 3aMeqaHIIH il.YJ.EJIOX HHUeBa, a.apecoBaHHbie 8KCD9piiMeH

TaTopaM II c.aenaHHbre rrM DO Dpo6neMaM, o6cyM.aaeM hiM Ha pa6oqeM coBemaHrrn. 

il y6Ha, 7 HIOHH 1960 POLl a. 

OprKOMHTeT. 



3AMEtiAHvHI K nPOrPAMME 3MYnhCI10HHbi-X PABOT 

no#, Aft u t.A, 1/Vi cTonKHOBEHH.fiM 

npe:mae Bcero 51 XOTen 6bi BOCnonb30B8TbCR CIJyqaeM OT HMeHH' .LJ:HpeKUHH 

no6naroaapHTb y'IaCTHHKOB COBeul8HH51 38 HHTepec. H BHHM8HHe K HHHUH8THBe Harnero 
. . . 

HM TBOp'IeCKHX ycnexoB. 

M bi HaaeeMC511 'ITO aKT,~BH851 pa.6oTa ·a Taro cosemaHH51 no3aonHT 6onee uene-

ycTpeMneHHO HanpaBHTb ycHnH51 KOnneKTHBOB 1 y'laCTB.YIOlllHX B Harnett o6meii pa-
. . . 

6oTe. 3~ecb ecTb ase cTopoHbi aena: nepao~ - npaBHnhHbiii 1 . aKTyanbHbiH Bbr6op 

TeMaTHKH H BTopoe ~ o6ecne'IeHH~ xopornero TeMna TO'IHOil: pa6oTb4 

. '. B pa3yMHOM perneHHH 3THX 3aaaq 

OaaaKo, 51 He HaMepeH ceil:q_ac BH~KaTb B opraHH3aUH~HHbie aoiipocbi Barnero 

COB9Il.l8HH51 1 51 XOTen 6hl OCT8HOBHibC51 6onee H8 H8y'IHOH CTOpOHe aena H KOpOTKO 

OX8p8i<TepH30BaTb COCT051HHe TeO.pHH .B .TOM Kpyre npot,)neM 1 KOTOpblil: HMeeT np51MOS 

OTHOlll9HH9 K 3MynhCHOHHbiM pa6oTaM no HyKnOH-HYKnOHHOMy H llHOH-HyKnOHHOMy 

asaHMoaeAcTBHHM. · 

M bi ace xoporno 3HaeM, 'ITO. B aacT051Il.lee apeMst He cymecTayeT nocneaoaa-. . . - . ' . . 

TenbHOii TeopHH cHnhHbiX B38HMoaeiicTBHii •. Bonee Taro, MOmHo 6biTb yaepeHHbiM 1 

'liTO T8K851 TeopH51 H9MbiCnHM8 Oe3 rny6oqaiirneil: peBO.riiOUHH B H8lllHX OCHOBHbJX KOH

U9nitHSIXo 

.. 
noaTO.My B H8CTOSI_Il.lee BpeMsi llllipOKO HCnOnh3yiOTCSI pa3nH'IHbie CBOiiCTB8 CHM-

M9TpHH H ·.HHBapHaHTHOCTH,· KOTopbre no3BotrstiOT non:}nmTb. MHorHe ueHHbie · ceeaeHH51 o 

CHCT9M8THK9 'IJ:8CT.HU, 0 B03MO·)KHbiX orpaHH'leHH51X /3anpeTax/ B peaKUH51X1 HnH · 

0. T9X HnH HHbiX COOTH0Il.l9HH51X M9)K.LJ:Y C9'IeHH51MHo 

. . 
B ropa::'ao 6onee TpyaHO,M. nono*eHHH. aaxoaHTC51 ·Ta 'IaCTb TeopHH, KoTopast 

npeTeHaoaana 6hl Ha o6~51CH9HH9 KonH~ecT.BeHHhlX x~paKTepHCTHK npouecco~ npH 

BbiCOKHX.. SH9pt'H51X 1 T8KHX KaK BenH'IHHa CeT.IeHH51 1 ynpyt'HX. H HeynpyrHX npoueCCOB t 

KaK oTHOCHTenbH851 ponb pa3nH'IHhlX KaHanoa peaKulVI:,. yrnoBbie pacnpeaeneHH51 H T.n. 
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H exoTopbiii c:BeT ~a aTH aonpocbr nponHBaeT. cTaTHCTH'!ecxasr TeopHH MHo:>Ke-
.. · · •. , --~· · ·.: · :;·.- .:x_; 1· · 

CTBeHHoro po:>K.ueHHH 'laCTHU, paaBHTasr E~<PepMH 

0.uHaKO HCClle,llOBaHHH B KOCMH'leCKHX 1Iy'laX1 He. O'leHb Ha,lle:>KHbie1 BCe :>Ke 

aanH HexoTophle yxaaaHHH Ha He.uocTaTo'IHOCTb aToa·xoHuenuHH. 

B ceoeM .uoxna.ue Ha CHMnoaHyMe _B_ UEPH "e B 1956 ro.uy sr Bbi.llBHH yn KoH-
. ' /4/ 

uenuHro "xepHa" H nepH¢epHH HyxnoHa • 3Ta KoHuenuHsr "xepHa" HH'!ero o6mero 
•· . . /5/ . . 

He HMeeT c BhlCKaaaHHOii paHee HcTpOBhlM . rHnoTeaoft o6 o6nacTH cHnhHnro oT-

TanKHBaHHH B UeHTpallbHbiX OOllaCTHX HyK1IOHa /"TBep,llaH cep.uUeBHHa" II C OTe"f, 

"KepH" ,. B MOeM UOHHMaHHH, aTO o6naCTb CHllbHOI'O Heynpyroro B3aHMO,lleHCTBHH1 

Ha srsbrxe noTeHuHana - aT·o o6nacTb '6on:bll!oro' MHHMoro, a He .ueftcTBHTenbHOro 

noTeHuHana. Ha. OCHOBe npe.ucTaBneHHH 0 xepae H nepH¢epH11: Hyxno.Ha ·~. npe.uno-
. -

:>i<Hn K1IaCCli¢HKaUliiD. CT01IKHOBeHH.H HYK1IOHOB Ha TpH Knacca: CT01IKHOBeHliH UliOHHbiX 
q:-. q- .. . . . . tzv 

0001IO'!eK /J/1 J/- ·· CT01IKHOBe}msr/ t CT01IKHOBeHliH UliOHHOH 0001IO'!Kli C xepHOM fc//
1 
~-

CT01IKHOBeHHH/ li1 HaKoHeu, CT01IKHOBeHHH ueHTpanbHbie I A::, A:- cTonKHoBeHHHI. 

Tor.ua :>Ke 6bi1IH .uaHbi npocTi>re · oueHKH nepir¢epH'I~CKHX cTonxHoeeaHtt c 

noMOWbiD 1 Tax Haab1aaeMoro, MeTo.ua · Be1iuexepa, T.e. c noMOWbiO paano:>KeHHH Me
/4,5/ 

30HHOI'O U01IH .llBH:>KyweroCH HYK1IOHa. Ha UliOCKHe B01IHbi 

npH aTOM cyme:::TBeHHO HOBhlM Obi1IO TO o6cTOHTe1IbCTBO, qTO .llll_H. Bbr•mcne_HHH pac

ceHHHH BHpTyallbHbiX Me30HOB BMeCTO COBCeM COMHHTellbHOH TeOpHH B03MyweHHH 

Obi1IH HCU01Ib30BaHbi a·MUHpH'IeCKHe L{aHHbie. 0 pacceStHHH UHOHOB. 

noaBOllbTe Tenepb aaMeTHTb 1 'ITO uenb Mdero CQo6weHHH BOBCe He HCTOpH•H~-
. . .. ·~ . 

CKasi. npH coapeMeHHOM TeMne paaaHTHH Hawea: HayKH .ua:>Ke H 6onee 3Ha'IHTe1IbHbiE 

.llOCTH:>KeHHH CKOpO 380biBaiDTCH. 

H HMero BBH.llY .upyroe. Ce1i'lac KoHuenuHH ueHTpanhH.brx H nepH¢epH'!ecxHx 

CT01IKHOBeHHH nonyqaeT WHpOKOe pacnpoCTpaHeHHe H U08TOMy O'leHb B8:>KH0 1 'ITOObi 

oHa npHMeHSinacb aoaMO:>KHO 6onee paayMHbiM o6paaoM. 0Ha paapa6aTbiBaeTcSI y Hac 
- . /7/ 

a 06'be.llHHeHHOM HHCTHTyTe B.C. BapaweHKOBbiM H .up. , a ct>YIAH"e 
. . · .. . . ··.I 81 - . 

H.E. TaMMoM, xoTopbiH yxaaan Ha ponb Hao6ap, .U.C.t.IepHaBcKHM • HaM obmo 

oco6eHHO HHTepecHo yaHaTb 1 'ITo TeopeTHKH UEPH na a. npHHUHne noaTopBIOT Haw 

x/ : · . · · ·. · · · /121 
rH.upor:HHaMH'!eCKaH TeopHS!/gr/naH.uay.. .. HMeeT 3Ha'l.eHHe .ll1ISI OCOOO 

BbiCOKHX aHeprHH /eM • .U.EnoXHHuea I. 

;· 
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/9/ 
···ayTh. TaK, P.XarenopH · npoiia:een MiiOrO'IIIcneHHbie pac'!eTbi MHO)KecT:eeHHoro 

' ' ..... u ,lA' ..... B '110/ ' 
pO)K.llSHIISI qaCTIIU 1 a '*"• epynyc II YJo'+'• ep OTKpbi11II 3aHOBO KOHUSUUHIO 

LlBYX TIIUOB CT011KHOB9HHI: U9HTpa1lhHhlX II nepH¢epH'I9CKHX. 
",. -. . . r , , • .. , " 

.. ,B sTol CHTyaunii.:st,xoTen Obi oTMeTIITh, 'ITO'S! HnKorna He npnna:ean ·TeopHH 

? "LlBYX TIIUOB"CT011KHOBeHUI~ :. 

C'IRTaro.ce:H'Iac SBpiiCTII'ISCKOio 

0Ha .ll9HCTBHT91lbH0 1 no-BH.llllMOMY, OKa3biBaeTCSI U01193HO:fi 1 HO HMSHHO BBH.llY 

ee oqeHb npen:eapnTenbHoro, :e 'HeKoTopoil: Mepe ycno:eHoro xapaKTepa, ero cnenyeT 

U01lb30BaTbCSI C 001lblllOI OCTOpO)KHOCTbiOo 

> ' ~"': ~ 
rnaBH8SI Tpy.llHOCTb 119)KIIT B OTbiCKaHHII Tex npii3HaKOB 1 no KOTOpbiM 3MnHpH-

qecKH MO)KH0'0T1lli'IaTb U9HTpanhHhl9 CT011KHOB9ftiiSI KepHOB OT,nepH¢epH'l9CKHX 

CT011KHOB9Hlliio ' 

nepii¢epn'IeCKUe CT011KHOB9HKSI MoryT ObiTh paccMOTp9Hbi TpeMSI criocooaMH~ 

a/ M'e~on ·seil:uei<epa. B aToM cnyqae ueHTpanhHbxe cTonKHo:eellnst oTnnqaroT

cst'oT nepu¢epnqecKHX KpMTH'ISCKHM napaMeTpoM ynapa /;: npn JL /! > [;_· 
J_ Ll11RHa B011Hbl 1 e :- OpOUTa1lbH09 'IIIC110 /cT011KHOB9HII9 nepi1¢epH'Ie CKoe, npn 

:t e l !; . OHO C'IIITaeTCSI ~eHTpa1lhHbiM. 
. 6/ M eTon miarp~MM <t>e:HHMalia '/TeopnSI :eoaMymeH~~/. 

·B STOM 'cnyqae LlBa THUa CT011KHOBeHUSI OT11H'IaiOTCSl nepena:eaeMbiM HMUy1lhCOM 9-• 
Ecnn cy L . lf-o , To cTo11KHOBeHne C'IHTaeTcSI nep~¢epn'IecKnM I flo - HeKoTopbi:H 

KpliTH'ISCKHll: HMUY1lhC/ .-;. 

~/ lY\ eToi:r nonrocoa /yco:eepllleliCTBOBaHHaSI ~TeOpHSl B03MYlll9HRSl/ • 

SToT MeTon, no-BH.llHMOMYi Han6onee coaepllleHHbiii. CyTh ero ·aaKiliO'IaeTCSI 

B, TOM,, 'ITO .. B HeM HCU01lh3yiOTCSl T01lbKO HeKOTOpbi91 HaH001lee OOllllle_, 'I9pTbi TeOpllll 

aosMymeHn:ll:,. HO He ee annapaT. Kpn: Tepna anech TaKoii )Ke, KaK H a cnyqae 6/: 

~ L ~0 • 3aMeTHM, 'ITO Kpn:Tepna B cnx~ ~ ecTb 1llllllh npocTpaHCTBeHHOe 

npeacTaB119HHe KpiiTepiieB 6/ H a/: /!J = •lfjo ~ 
f!CH0 1 'ITO HH O.OIIH 'HS STIIX KpiiTepHeB He SIB11SieTCSl .llOCT8TO'IHbiM 1 a T01lhKO 

H900X0LlHMbiM 0 noaTOMY HeOOXO.OHMbi eme H apyrn:e· npiiSHaKII, KOT0pb!9 U03B011H11H 

Obi pacnyTaThCH a cno)KHOii KapTn:H~ HyKnoH-HyKnoHHbiX cTonKHoBeHn:il. 
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B aToil casrsH sr xoTen ,.6hr eme oTMeTHTb, '<ITo oohi'!HO C'lHTaiOT ueaTpanb-' 
' . . . . . ' . ' . 

Hhie CTOnKHOB9HHSI cci:JepH'l9CKH 'dHMMeTpH'lHhiMH, 
' . 

3To MHe Ka:>KeTCSI' B9ChMa ycnoBHhiM H caMo rio ce6e Tpe6yeT aMnHpH'le-

CKOfi npo·aepKH: MO>KHO ,nH yBH.ll9Tb H~ · OllhiTa,; 'l:I'O CTOnKHOB9HHSI, C OOnbWOfi nepe

_qa'lefi, HM~ynbca ~ H. aaeprHH. C· .. HMSIOT no'lTH cci:JepH'lecxoe ·pacnpeaeneaHe? 
' ' 

YcnoeaocTb yxasaHaoro npet:tnono>KeaHsi' saxnro'laeTc'5t a ToM, 'ITo a TeopHH 

MHo:>KecTeeaaoro .P~:>K.llSHHR npe.anonaraeTcsr Ia ae· aoxa~hiBaeTcsr/ B03MO~CTb 

c'l.HTaTb MaTpH'lHhiil aneMeHT -w; nepexo,rla /tl+ AI~ .At'+ A/+ .11~ :Ji 
HnH :Ji'+ /II~ Ill+ n.:J;- B HMnynbCHOM npeaCTaBn9HHH cnaoo 3aBHCSIIUHM OT ' 1' ' . 
yrnoa, TaK . 'ITO /T.,yj M~:>KHo BhiH~CTH H:s-no.z:t saaxa HHTerpana no HMnynbcaM, 

.He H3BecTao, nony'lHM nH Mhi. ToT· >Ke pesynbTaT, ecnH caenaeM apyroe 

npeariono:>KeHHe, aanpHMep, npeanonom.eaHe o paaaoaeposrTHOCTH · MOMeHTOB. pomaea

HhiX 'laCTHU? ., 

.Llpyroil nyTb H3Y'l9HHSI nepHci:JepH'l9CKHX CT.OnKHOB9HHil 3aKnro'la9TCSI B TOM, 
. . ';. ,•, '" 

. 'lTOOhi UOUhiTaTbCH Bhi,ll9nHTb. Ka'leCTB9HHhi9 OC009HHOCTH npouecca, xapaKT9pHbi9 
. ~ ;···~~'! .,,~ ..• !"" ~-. ~, .. •• ,! ,; 

ansr nepHci:JepH'l9CKHX CTOnKHOB9H~il, . . . . . ,. 

B aToM oTaoweHHH Hsy'leaHe cTon;a.oeeaHil/Ji, A/j ·· · Ka:>KeTcsr ropasao 

6onee nnoaoTaopHhiM~ aemen~ .Hsy'le~HEi / ,4(,, AJ/~ ~To.1lxaoaeaHfi~. 
3THM .g HHKaK He. XOTen. ~hi ·.llHCKPHMHHHpOB~Tb·.~aoOThi no/#;• Aft~ B3aHMO-

.ll9HCTBHHM1 'aen6 B9.llb :3aBHCHT. ae. TOnbKO OT MaTepHana HCcneao'eaaHsi, HO ·H OT ' ' ' ' ' ' f'r 
He en eaoaaTerisr, Ho Mae xameTcsr,. 'ITO· Be~ 'cHTyauHsr 'c/JJ; ~- ~aHMo~eficTBHeM 

MHOI'O npome H' UOSTOMY Y.llOOHee· ansr nony'l9.HHSl pa3yMHhiX H HHT9p9CHhiX .llaHH.hiX, 
• ; ' •, ' ' •, I < ! .: ~ > • • ' '\ ~ ~ > • ; ; 0 • • ' r ' • ' > • ' • • ' 

Bo-nepBhiX, TO'lH09 H3M9peiHH9 y~pyroro paCC9SIHH51' UHOHOB' OC009HHO Ha Manhi~ 

yrnhi /a CHCTeMe U9HTpa ·~ace e~ f 0 I .ll.aeT ueHHhi9 :caeaeHHSI '.llnH· OUTH'I9CKOfi 

MoaenH. ayxnoaa • 

.Llanee, · nepH(pepH'lecxoe c-fonxaoeeaHe ~ cny'lae'/ Jr, !t/j:..cTonlf.aoaeaHil · 

ecTb saaeaoMo JJJ, JTf::..cTO~KHo~ea~e, B :ro BpeMsr KaK ~ cnyqae.fA/;.'AI/-cTOnKHO

BeHHSI aepoRTHOCTb 'lHcToro· /.Ji", Ji /~cTonxaoae.ausr OTHOC:HTenbHO O'I9Hb ·Mana, 

B cny'la~ /.$, J/fc:ronxaoaeaHsr;cyw.ec:rayeT uen1>Iil psra. HsoToue:<~ecxex H ~.a: pyrex 

:ooTHOW9HHH CHMM9TpHH, none3HhiX · ,llnsr aaanH:sa CTC>nKHO.B9HHA, 
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B "laCTHOCTH, HanpHMep, npH /J/; ofl'j -cTbnKHOBeHHH HeB03MO:lKHhi npouecchr: 

S!H+ r £1i+J} !J': 
a B03MO:lKHhi nHUib npoueccbi 

8/Ji -7 !1 11, :J. 
3TO H9Tpy.L(HO. BH.L(9Tb.II3 Toro OOCTOSITenbCT,Ba, "'TO 

HOB Me)Kay coooii onpeaensieTc51 cpopMoii "leTBepToro 

·J{t.fJ:l '-fJL ~3 ~'I}, rae J HeKOTopbiil onepaT~p. 
B npocTeiiUIHX npoueccax THna 

H300p8)K89MbiX .LJ:HarpaMMOil: 

N 

P:nc. I. 

B38HMO.LJ:9HCTBH9 $'"- M930-

nOp51,a:Ka: ~ f Cf. HnH 00Ill99. 
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MO)!{HO H8.[l9SITbCSI Ha nonytteHH9 .[l8119KO H.Uymeii HH<i:JOpMaUHH 1 TSK K8K .OHarpaM-

Ma B yane 8 • casraassaSI c i.$'; :Ji""1 - B3aHMo.oellcTBHeM, ceA'Iac acecToposse 

H3yttaeTCSl TeopeTH'l9CKH• npH H960llblllHX nepe.oattax HMUYllbC8 ~ L_ 'Jo pacnpo

CTpaHeHHe BHpTyanbHoro Me3oHa no nHHHH AB MO)!{eT 6biTh .y'ITeHo noniOCHhiM 

'lli9HOM. 

TaKHM )!{e nyTeM MO)!{HO paccttHThiBSTb Ha H3y'leHHe npouecca 

$ + AI -------::- A o _,_ K + :!1. 
B aToM cnyttae, onSITh )!{e npH cr L_. '/0 Mbl HMeeM CHTYSilHlO)CXO.OHYlO C npe.Obi.Oy-

lllHM cnyttaeM 

k' _,., 
:Jr 

- ~ _;-

rrr' 

~ ~~ - I 

·N -

PHc. 2. 

c Tofi nHWh pa3HimeA, ttTo 3.oecb nepe.oatta HMnynbca ocymecTBliSieTcst K-Meao

/11/ 
HOM. Pac'leThi, npoH3Be.o eHHhie B aTOM cnyttae, coTpy .OHHKOM JIT<P Bas )KyHOM 

yKa3hiBaiOT, ttTo HH cKanSipaoe, HH ncea.oocKanSipaoe B38HMo.oellcTBHSI K-Me30HOB 

He M0)!{9T 6biTb cornaCOB8HO C OUhiTHhiMH .08HHhiMHe 

He 

UJ 

~ 

ttl 

9T 

y: 

C' 

i T, 

Ll 

g 

p 

H 

E 

HI 

l 
i 

n 

M 

D 
; 

n 

H 

H 
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Pac'IeTbi Baa )Kyaa noKa3biBaroT TSK*e. aoaMO)KHOCTb nony'IeHHH cymecTBeH

Hofi HHcpOpM8llHH 0 1$; $1 - B38HMO.lleHCTBHH H3 npouecca tf'"+.AI-:.r .AI+~ 
npH Bh!COKOH SHepi"HH nepBH'IHbiX Me30HOB. -0.llH8K0 1 OK83biBaeTCSI 1 'ITO B SKCnepH

M8HTe He OT.ll9118Hbl HCTHHHhi9 .llBYXniiC>HHhle npoueCChl OT npoueCCOB C 0011bllllfM 

'IlfC110M IIHOHOB 1 cpe.llH KOTOpbiX 1 OllHaK0 1 8CTb HeiiTpa11bHble 0 

Mae ceifqac Ka)KeTcH Ba)KHhiM nony'IHTb KOJIH'IeCTBeHHhle xapaKTepHCTHKH 

sTOI"O npocTefiwei"o npouecca npu oonbwoii saepi"HH. 

fl XOTen' Obi HaiiOMHHTb 1 'ITO H3y'IeHHe ynp~I"O /.Ji; A/fpacceSIHH'il Ua MaJibie 

YI"Jlhl TaK)Ke MO}KeT naTb IIHcpOpMaUHlO 0 tel; :Ji /-aaaHMO.llei1CTBHH. 

Mae Ka)KeTcH,'ITO ae-r-~coMaeauii: a ToM, 'ITO uayqeHue aaauMoneitcTBIISI ae-
, ... ''-.._ fi'- K K 1f 

cTaOIIJihHhiX qacTIIll t.}, e// I , t:ft/ I, I , n.; II T.n. HBnHeTcH ncKnlO'Ili-

T.enhHO B8)KHhiM II IIHTepeCHhiM • 

B MOeM COOOIUeHHH IIOll qepKHyT0 1 'ITO npoueCCbl 1 KOTOphle H8H0011ee y llOOllbl 

LlnH H3y'IeHIISI STIIX B38HMOlleiiCTBHH II pH Haw eft suepi"IIH IIHOHOB /oKOJIO 7 Baal, He 

'iiBJISilOTC'il I"118BHhiMH 1 H STO .llenaeT Tpy.llHhiM HX IICC119ll0B 8HH8o Tpy.llHhiM 1 HO HHTe

peCHhlMo 

rnaBHhle npoueCCbl npii SHepi"HH OKOJIO 10 Baa HMelOT OOllhWYIO MHO)KeCTBeH

HOCTh I nrv 3 .;. 4 I. Ho STH I"118BHhie npouecchl MOI"yT ObiTb paCC'IliTaHhl TOnbKO 

B oqeHb OOIUliX qepTax, Ha OCHOBe CTaTHCTH'JeCKOR Teopllll .MHO)KeCTBeHHOI"O PO)Kjle• 

HHSI 'I8CTHU, 

.H ae xoTen Ohl ceiiqac nonpoonee B.llaBaTbCSI a sTy Teopnro. 

/12/ 
PacqeThl, BhtnonaeHUhie y Hac B YJHCTIITyTe B.C.BapaweHKOBhiM u .llp. . , 

IIOKa3hiBalOT1 'ITO STa TeOpliSI )laeT YllOBJieTBOpiiTellbHOe COI"llaCHe OTHOCHTellbHO 

MHO}KeCTBeHHOCTH pO)KlleRHH IIIIOHOB H HX SH.epl"eTH'IeCKOI"O cneKTpa C OIIhiTHbiMll 

Ll8HHhlMH 1 IIOlly'IeHHhiMH y HaC B YJHCTHTyTe B I"pynnax, 3aHSIThiX H3y'IeHUeM STHX 

/13/ 
npoueccoa 

YI"noaoe *e pacnpeneneane aenh3H oooSICHHTh1 ecnu ae aaecTH npe.llnono)Ke

HHSI 0 3H8'IHT911bHOH p01IH nepncpepH'IeCKHX CT011KHOBeHHH /oK0110 50%/0 

M eaee SICHhl naHHhle 00 OTHOCHTellhHOR I"eHepauHH IIHOHOB1 HYK110HHbiX nap 

H CTpaHH biX 'IaCTHU 1 a TaK)Ke H 00 I!X YI"110BhiX pacnpe.ll8118HHHX 0 
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HMeromuecSI y Hac naHHbie o6 yrnoBbiX pacrrpeneneHHSIX cTpaHHbiX qacTHU rro

Ka3:biBaroT, 'ITO OHH neTSIT B CHCT9Me ueHTpa Mace rrpeHMyllleCTBeHHO Ha3aiJ. 0 

3TC H9nb3SI COn18COBaTh CO CTaTHCTH'IeCKOH TeOpHefi l 6 rrepH~epH'IHOCTbv 

100% I. noaTOMY CTaTHCTH'IeCK8SI TeOpHSI, BHIJ.HM0 1 He oonanaeT yHHBepcanhHOCTbiOJ 

H HH~OpMaUHSI, KOTOpyiO H3 Hee MO:>KHO H3Bne'lb1 BeCbMa CKYIJ.H8, 

3aKaH'IHBaSI Ha 9TOM CBOH 38Me'laHHSI 1 Sl XOTen 6bi COBCeM KOJ?OTKO HX pe3ro

MHpOBaTb cnenyromHM o6pa3oM: 

1 I Hau6onee rrepcrreKTHBHbiM rrpencTaBnSieTcSI H3y'leH.uef$; .J,/-B3aHMor.r.eficTBRSI;. 

2/ Ba:>KHO H3y'laTb He TOnbKO ocH~bie 'lepTbi rrpouecca, HO oTnenbHbie rrpo

ueccbi /yrrpyroe pacceSIHHe, rrpouecchi :Ji + N _,.. N + ll ~I, KOTOpbie rro3-

BonSIIOT rrony'laTb HH~OpMaURIO o B3aRMoneficTBRH HecTaoHnhHbiX 'lacTHU. MHe Ka

:>KeTCH COBCI::M HecymecTBeHHbiM TO OOCTOSITenbCTBO, 'ITO 9Ta liH~OpMaURSI Ha rrep

BbiX nopaX oyneT He 0'19Hb TO'IHOfi. 

nHTepaTypa 

1. E.CllepMllo Phys.Rev., 81, 683 (1951). -
2. C.3.EeneHbK11H H n.n.naHnay. Yct>H, Y1, 309 /19551. 

3. D.H.BnoxHHUeB • ./K3T¢, :m_, 672 11955/. 

4. n.YI .BnoXHHUeB. CERN, Symposium, b 155 (1956). 

5. f!cTpOB . Phys.Rev., 108, 481 (1957). f!' 
6. 3. Ey6eneB • ./K3Tc1:>, 32 ,357,119581. 

7. B.C.EapaweHKOB. Acta Phys.Polonica, l],l77 (1958) .. Nuevo Cimento, 14, 656 (1959). 

N~clear Physics, !.2• 486, (1960). 

a. B.H.BeKcnep • .LloKna,n Ha KReBCKofi· KOH~epeHUHll 11959/ 

9. R. Hagedorn,_ CERN, preprint. 

1 0. · F. Cerulus, I. V. Behr. CERN, preprint. 

11. BaH )KyH. I B ne'laTHI. 

12. B.C.Ba.paweHKoB. OHf!H, rrpenpRHT. P-540 

13. CM.pa6oTbi aMynbcROHHbiX rpyrrrr OH f!H. P-5~0. 
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YCKOPEHHbi-11 METOD nPOCMOTPA ¢OT03MY nbcYIY! 

no cnEnY 

nnaCTHHK8 BbiCT8BJISieTCSI H8 CTOJIHKe MHKpOCKOna T8K 1 'ITO_Obl OCh IIY'IKa 

'l8CTHU Obin8 napan~e~bH8 ~anpanneHHiq, L(BH>KeHH.Sl CT0JUIKa II() x; .. _ Bbi6paHHbiH 

.cne.z:r;- ycTa~annHna~TcSI ~ -· cepe.z:r;HHe. 'nonSI apeaH~. CT_o~uK ~xe~e~~m~eTcSI no .. X 
aa paccTOSIHHe .h, = 2-S~ MM. H onoe nono~eHH.e, cne.na _no oTaoweaHIO .K UIKanKe 

~- . . . . .. 

cpaBHHBaeTcSI aa rnaa c npe.nhiLlYlllHM. PaccTOSIHHe no f/-' Me>K.ny aTHMH . .nnyMSI 

nOJIO>KeHHSIMH COOTBeTCTByeT yrny H8KJlOH8 1 o6paayeMoMy CJie.QOM C HanpaBJISIIO

lllefi X cTonHKa: Onepau~SI noBT.opgeTcSI .no ;ex nop, _ noKa c~e.zl H~ o6~pBeTcSI 
aa :~'onepxaocTH aMynhcHH. B Tex cny-'laSix, Kori:ta yron aaKnoaa cne.na HaMeaSieT

cSI,· DpOCMOTp cne.na B aaMe.QJieHHOM TeMne noBTOpSieTCSI 1 BHHMaTeJibHO OTbiCKHB8IOT 

COOb!THe_, Bbi3B8BUiee H3MeHeHue· HanpanneHHSl cne.na. nocne npHo6peTeHHSl Heo6xo.nHMb!) 

aaBbiKOB nepeMemeHHe no X 'Iepea L npoii3Bo.niiTcSI: aenpepbiBHo, paBHOMepHbiM 

npameaHeM· BHHTa -X-
B 38BHCHMOCTH OT nOCT8BJleHHOI aa.Qa'lli He Bcer.na OOSI38T9~hHO OTM9'l8Tb 

nono>KeHHe cne.z:r;a qepea K8)K.Qoe L . nocTaTO'IHO OTM9TiiTh nono>KeHHe B .nnyx 

.nnyx B Koaue. PaaHOCTh yrnon HaKnoad .naeT nenH'IH-

HY yrna H3JlOMa cne.na. 

EcnH TpeoyeTcSI ooaapy>KHTh coohiTHSI, npii KoTopbiX Hccne.nyeMaSI qacTHUa 

H3M9HSI9T HanpaBJ19HHe .QBH>KeHHSI Ha CpaBHIITeJlbHO OOJlhlllOll yron HJlli HC'leaaeT, 

TO .QOCTaTO'IHO B paan'H'IHbiX MecTaX no xoily LlBH>KeHIISl CTOJIIIKa nponepiiTb npn:

CYTCTBHe cne.z:r;a B none apean:H. 

npH .QOCT8TO'IHO OOJlblllOll nJlOTHOCTii OOJly'leHHSI nepeMerileHn:e CTOJIHKa cne

.z:r;yeT npOH3.BO.!I_HTb, _-He TepSIH Ii300pa>Ke_HifSl cne.na,. 'ITOO.bi MO>KiiO. 6b!Jl0 OTJill'lliTh 

np_o.z:r;on>KaeMbifi _ cne.z:r; aT coce.z:r;HIIX. 3To c.nenaTb HeTpy.z:r;ao, _ TaK K£iK npii OhiCTpoM 

nepeMemeHHii cTOJIIIKa aepaa, oopaayromHe cne.n, cniiBaiOTCSI 

MYIO CrinOWHYIO JIIIHIIIO, KOTopaH OCTaeTCH B onpe.neneHHOM MecTe nOJlSl 3p9HiiSl IiJlli 

>Ke Me.z:r;neaao cMemaeTcSI, .ecnii cne.n 'laCTIIUbi IIMeeT aeoonhwofi yron c ocbiO 

11V'IK8o 
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npH 6biCTpOM npoCMOTpe cne.lla TPY.llHO ocymecTBHTb CHHXpOHHOe nepeMeme

Hlfe cTonHKa no X 11 no Z . Vfnor.lla liHHHSI, IIao6pa>KaromaSI cne.ll, TepSieTcSI. 

flpii H860libWOM CM9ill8HIIII no L Cli8.ll nerKO HSXO.lllfTCSI, HO npH 9TOM MO>KeT 

CliY'IIITbCSI 1 'ITO pSI.llOM OKa>KeTCSI nOCTO~OHHIIi!: Cli8.ll 1 KOTOphlfi 6y.lleT npi!HSIT aa npo

.llOli>KaeMbii!:, 11 .ll81IbHei!:wee npocne:m.HBaHHe 6y.lleT II.llTII y>Ke B.llOlib aT.oro BToporc 

cne.lla. OnaCHOCTb TaKoi!: "nepeca.llKH" yeenH'IIIBaeTcSI npH 6onbwoi!: nnoTHOCTII 'IIIcna 

"" 4 ~2 Cli8.ll0Be npH nliOTHOCTH,s(."V 10 CM BepOSITHOCTb aToro COfibiTHSI Mana. 

QqeHb Y.ll06Ho npoHaBO.llHTb perHCTpauiiiO co6biTHi!:, Ha6nro.llaSI IIaMeHeHHe 

CKOpOCTH CM8IU8HHSI Cli8.ll8. no fl npii p.<:!BHOMepHOM nepeM9IU8Hlfi! CTOlii!Ka nO]{_ o 

nocne.llHHi!: cnoco6 noaeonSieT onhiTHOMy na6niO.llaTenro secTII npocMoTp co cKopo-

~~biO 5 -6~ .If perHCTpllpOBSTb OTKliOH9HHSI Cli8.ll8 OT npSIMOliHHei!:HOCTlf nopSI.ll
.ll8Hb 

0 0 
Ka 0.1 - 0,2 • 

.LJ.ng acpcpeKTHBHOro npHM8H9HHSI YCKOpeHHOrO M8TO.ll8 npOCMOTpa He06XO.lli!MO, 

'ITOfibi KOHCTPYKUHSI MI!KpOCKOna n03BOliSili8 npOH3BO.llHTb nepeMeiUeHHe CTOJlHKS 

noX paBHOMApHO, a TaK:m.e BbiCTaBliSITb ny'IOK Cli8.llOB napalili81IbHO HanpaBliSIIOIUeii 

cTonHKa IMHKpocKon THna M SVJ.-91. 

Bnaro.llapSI 6onbwofi cKopocTH npocMoTpa coKpameHHe speMeHH HenpoHaeo

.llHTelibHhiX onepaUHit /aanHCH, B03Bp8IU8HHSI CTOliHKa B H8'181IbH09 nOliO>K9HH9 

nocne npocne:m.HBaHHSI cne.lla H T.n.l .llaeT aaMeTHbiii acpcpeKT /6- 8 M I. 
.ll 9Hb 

f.», 

x/ 
s.n.BaHHHK, M .Vf.no.llropeuKHA , YcoeepweHCTBOBaHHhiA M9TO.ll 

npocMoTpa cpoToaMylibCHfi no cne.lly", npenpHHT P-333, OVf.HVf, 1959 r. 

B.n .5aHHHK, M.·Vf .no.llropeuKHA "YcKopeHHhifi MeTO.ll npocMoTpa cpoToaMynb

cHA no Clie.lly" • nT3, B ne'laTH. 

H 

p 

n 

c 

c 

c 
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, 
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KPYITEPI--H1 OTEOPA I p t N / - B3AVJMOLIEVICTBYJB 

YJ ;Ji . IV I B3AYIMOLIEBCTBVJB B <POT03MYJ1bCYJYJ 

YJ .M .rpaM eHIIUKHii 

npn li3y'!eHIIH Heyrrpyi'IIX B38IIMO.llellCTBHH HyKnOH-HyKllOH II . !]'--Me30H

HyKnOH MeTO.llOM cpoTo:aMynhCIIii sechMa cyruecTseaHo ycTaHOBIITh KpuTepnn oT6o

pa TaKux coobrTnii. PaccMoTpeHHhre Hnme KpnTepnii, He smnsutch O.llH03H a'!HhiMH, 

I103BOnSIIOT C.lleJ18Tb Bbi50pKy1 CIInhHO OOOI'8IUeHHYIO B38HMO.lleiiCTBHSIMII HyKnOH

HYKJ10H nnn § -Meaon-n,~Knou • 
.[lanee Mhi paccMaTpnsaeM KpnTeprm ua rrpnMepe I p ,N! saanMo.ueil

CTBHil. Llnst saanMo.ueiicTBnii ;.Ji'", Jt/ I see aTH KpnTepnn uennK~M npnMennMhJ 

c aaMeuoii na.uaroruero rrpoT~Ha ua :Ji'"" -Meson~ 
YJa 'IIICna B38IIMO.ll'eiiCTBIIH I1pOTOHOB C Sl.llp8MH cpOTOaMynhCIIH Bb!Ollp8IOTCSI 

cnyqaH, y.uosneTsopstroruHe cne.uyroruHM KpnTepnstM: 

1. I.fucno Me.uneHHhiX qacTuu I 

.usyx. 

2 • .lJ011 mHbl OTCyTCTBOB8·Tb Sl,llpa OT.ll8'1Ho 

I .uonmHo 5b!Th ue oonee 
rrnaTo 

~. B cnyqagX C qeTHbiM 'IHCnOM BTOpH'IHb!X nyqefi non:>KHbl OTCyTCTBOB8Tb 

fi - aneKTpOHhlo /npu B38IIM~.UeiiCTBIIH rrpOTOHOB C KB83HCBOOO.llHbiMII npoTOH8Mll 

• Bee OCT8TO'IHbie Sl.llp8 OCT8IOTCSI CT80IIJlbHbiMH/o 

4. B cny'lastx c ueqeTHhiM qncnoM BTopuqHbiX nyqefi MomeT ObiTh .fJ -aneK

Tpou. I npH B38HMO,lleiicTi3HH rrpoTOHOB c KB83HCBOOO.llHbiMH neiiTpOHaMH B 75% 

cnyqaeB OCT8TOqHbie Sl.llpa CT8HOBSITCSI fl -aKTHBHb!Mll/. 

5. npoTOH .llOJlmeu HM8Tb rrpooer e.~ 4 MM I E 9 31 Mas/. 3To no-
•. . p 

3BOnSieT HCKJliO'IIITb CJlyqaH B38HMO.llefiCTBIISI npOTOH-SI.llpO C ncrrapeuueM O.llHOrO 

npoTona. Cpe.un cnyqaes, oTopowennhrx no aToMy KpnTepnro, npaKTn'leCKH ue co

.uep)KIITCst/ p- 1\/t-saanMo.ueiicTsnii. Ecnn Obi cpe.un cnyq~es c Me.uneHHhiM 

npoTOHOM I e f. 4 MM / HMeJlHCb/ p- tW'-saanMoneiicTBHSI, TO cnenosano Obi omn

.ll8Th nnst :3THX npOTOHOB 8CIIMMeTpHIO Bnepen-Ha38.llo ¢aKTJf'leCKH me no .ll8HHb!M 



16 

pa6bTI>I [I] 'IHcno Me.a.neHHbiX npoToHoB, HcnymeHHbiX B nepe.a.HIDID H aa.a.HIDID 

IT011YCcPepy B n.c. paBHO 54 H 53 COOTB8TCTB8HHOo 

6. npH .0.8HHOH 9HeprHH npOTOHa yr011 ero Bbl118T8 He ll01l>K8H 6biTb 601lbllie, 

'18M npn yrrpyroM paccegHHH rrpoToH-rrpoToH. 

7. npH .lJ,8HHOM 'IHC118 fll". -Me30HOB ll yron Bbi118T8 rrpOTOH8 He .lJ.01l>K8H 

rrpeBbilli8Tb H8KOTOporo (;) IJUi.~ ( hj, COOTB8TCTByiDmero KHHeMaTHKe CT011KHO-

B8HHH rrpoToH-HyKnoH. B Ka'lecTBe 'IHcna /Ji"" -Meacm'oe Bbr6HpaeTcg eenH'IHHa 

fl== n5 - 1. 

B • .Uon>KHo BbmonHgTbcg HepaeeHCTBo [2 ]·: 

L { £i -Pi Co~ tJi) L J'll +Eo -Po J 

r.a.e EJ,, P;,, &;,- rronHag 9Heprng, HMITY1lhC H yron BbmeTa ~ - Toii: 

aapg>K8HH~ii: qacTHUbi n.c., ..J\1 - Macca rrpoToHa, Co H Po - ::meprug 

HaneTaiDmero npoToHa B .n.c. 

11 I 

BTOpH'IHOH 

H HMITYJibC 

npn aTOM· H8H.0.8HTHcPHUHpOB8HHbi8 6biCTpbie 'l8CTHUbi / I L 1,4 I I 
fT'"' · IT118TO 

c'lnTaroTcg J/ -MeaoHaMH< B Ka'leCTBe HH>KHero rrpenAJTA l'!HeorHH n nMrrynhca 

.a.ng HHX npHHHM811HCb aHa'l8HHg E l'nill= 196 Mae1Pnt~f1 =137 Mae/c •. 

npH npHM8H8HHH 11 I He06XO.O.HMO H8HTH MHHIIMYM(f -·p C 0 ~ 9) ,KOTOpbiH .aaeTcg 

Bblp8)K8HH8M 

rru·~ ( f -·peoJ e) [ tn JJ Sin 6> IIJtu 
-L ( 1 g r, - J37 CttJs f9 J "fU f) 7 qso 

(9 !:- ftso 

TaKHM o6paaoM HepaeeHCTBO 11 I Mo>KeT 6biTb aarrncaHo e cneny IOmeM BH.ae 

4: ( 8 L- Pi Cos Gi) u.~eJ.Jm. ""a.em. + 
L . 

[ 2 (19G- B1 Cos e0-) + 2. {lito Sin B"-) t:l ]f 
J · . (Yi "'? qso ~ . r7~t-!: 'IS] 

L.M+£-h o j'-'o 

ge 

He 

1 • 

2 
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B 38KJliO'IeHue cne.ayeT rro.aqepKHyTh, 'ITO Bee uopo•rucneHHbiO KpuTepnH 

SlB.JH!IOTCSl He06XOLli1MbiMH, H IIpli pa6oTe C cpOT08MY.'lhCIH!MI1 BCOf'LlB OCT8HOTCH 

HOKOTOpaSl HeOnpeneneHHOCTh B Bhl60pe HeyrrpyrHX B3811MODOHCTBHfi DpOTOH-HyK~OH, 

nuTepaTypa 

1. H .n .Boraqes, C.A.EynHTOB 1 VI.N1. .rpaMenrruKuii:, B.E.RJ06nMoa, lO .n .M epoKoB, 
M.YI.no.aropeuKnli, B.M.Crrnopos1 l],Tysnennop*• :>K3T<P, JiL 1225 /1959/, 

2. H.r.ERprep, IO.A.CMop__<:}LlHH, .IK3T<P, 36, 1159 /1959/. 
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OE Vf.LlEHTHc:PHKAUI1l1 
• 

B.A.HHKRTHH .. 

Cnoco6 HaMepeHHg yrno~ . 

HaH60nbweA TO'IHOCTH HaJ\.fepeHHg Tpe6yeT·. yron paccegHaoro Meaoaa, no

aToMy npHMeHsnacb cne.llyror:uag npoue.llypa. tlnacTHHKa BhiCTaangnacb TaK, '!To 

Uy'IKOB8H 'I8CTHU8 OK83hiBanacb npn5nH3HT9nbHO napannenbHO:li: .llBH:>Ke}jHIO CTOniiKa, 

3aTeM C UOMOWbiO OKynspHOI'O MHKpOMeTpa H3M.epHnHCb paccTogHl{g fL (, /eM. 

pHC. 1 /, a T8K:>Ke - C UOM.9Illbl0 MHKpOBMHTa ~ KOOP.llHH8Thi COOTBeTCTBYIOWHX 

To'!eK. 

I 
I 
I 
I 
I ! ,, ,,, .I RtiiJIIMIIi It -Hti~H 
1 ! ~~ {tJ !1.,/tl,) 

-·-·----·-·-·-·--·--·-· --· -·-·--'-·-
• HARII/InEHNI 4111JKIHIIII &TIJnHKII 

PHc. 1. 

t - BbifSHpanOCb B HHTepaane 1000-3000 JUIC /a 38BHCHMOCTH OT pacnono:>KeHHH 

3B93.llhlf. 
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n.TJOCKHH li rny6HHHhlli~ Yf'Jlhl, oqeBHLlHO, Ll810TCSI cpopMyJiaMH 

ts e: 

-lg d.= 

1,3 - ( !£- A.J J 
~ 

z3- r~~- ~~1 
e 

npH T8KOM cnoco6e H3MepeHHH TOqHOCTb J' ( e, c1.) ~ o,£ o 

Yrnhi 1 xapaKTeprrayiOmHe npoTOH oTnaqrr, H3MepSinHch o6hJqHhiM cnoco6oM. KoM- · 

nllaHapHOCTb 3Be3Llhl BhlqHCllSlll8Cb no nllOCKOMy H f'lly6HHHOMY Yf'lly 060HX BToprrq

HhlX qaCTHU. flanee OT60p npOBOLlHllCSI no KpHTepHSIM "yron-yron" H LlllH npoTo

H8 oTnaqrr "yron-rrMnynbc". 

!!< 
~ ~.; . 

<Iii!' 
' 

• 

E 

H 

D 

n 

E 

H 
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YIDEHTYJ<:PYIKAUVI5I 4ACTYIU C ~~~0 1,4 

BaH Wy-cpeHh, B.B.rnarorreB, H .nanxa:>KaB, M .CyK 

Dmi HJl8HTHcpHK8UHH. GapSI:>KeHHbi_X 'laCTH~ npHMeH.IIJICH MeToJl j/9-o !·pfit!.. /, 
YJCnOJib30B8JIHCb KpHBbie, paCC'IHT8HHbl8 BapKaCOM [I 1 • npli 9TOM 'IBCTh Kp!IBOH 

anSI (/!'" -Me3oHa c pj3 C.~ 4,6 BaB nony'leHa aKcTpanonHuHeli. CM. pRe. I. 

p 

1i 

/,0 

o.9 
8 PP' s16 

Puc. 1. 

B o6nacTH nepece'leHHH KpiiBbiX HaeHTIIcpHKaUHH H8B03MO:>KHa. 3Ta o6naCTh, oue-

H8HHaH ll3 OW HOOK B 9--/9 O II pcfoc t 38HIIMaeT liHTepBaJI no pcft~ OT. 1,5 

ao 2,5 7 2,7 EaB. Yl3 xapaKTepa KpliBbiX BIIJlHo, 'ITO .pa3nn~mTh M830Hbi OT 

npOTOHOB MO:>KHO TOJibKO np!I JlOBOJibHO TO'IHbiX H3MepeHIIHX, OC008HHO H0Hli38Ullll, 

BenH'IliHa fcPc onp8Jl8JISIJ18Cb li3M8p8r!H8M MHOI'OKpaTHOI'O pacceSIHHSI KOOpJlH-

H8THbiM M8TOJlOM C nOCTOSIHHOH JlJiliHOH SI'IeiiKH no cpopMyne 
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IC f_ 1'-t. 
f>J3c ~ -LlL 

'-
f' ae 4 .sz.. - ecTb cpeaHSHI BTopaSI paauocTb rra rraMepeurrii ~ .t , ITOITpaaneHHaSI ua 

noJKuoe paccesmrre rr ruyMhr; K - aenrrqrrua, oqeub Meaneuuo MeHSIJOLUaSicSI c f , 
Ir M bi cqrrTaeM ee ITOCTOSIHHOH /K BKliJOqaeT B ce6SI KOHCTaHTy. paCC8SIHHSI

1 
a T8Kllie 

cpaKTOpbr ITepeaoaa :rpaaycoa B paarrauhr rr BbrpaJKeurre .llJIHHbr SiqeiiKrr B earrurruax 

100 MKI; t - anrrua SiqeiiKrr B enrrurruax 100 MK. noiTpaBKa ua nollinoe pac

ceSIHire Ir lliyMbi BBO.llHli8Cb ITO cpOpMyrre: 

- ~ · Vr'J)~J£- (iJ.~y- -e-;,03 
f' .ll e G\ - cpe.llHSI SI Benrrq HHa liOJKHOT'O pacceSIHHSI .llJISI .ll8HHOH gqeiiKIIi AJ liO)K. 

~W03- lliYMbi OTcqeTa Ir aepeH .llJlSI .ll8HHbiX MHKpOCKOITa II Ha6JIJO.llaTeliSI /ruyMbi 

CTOJIIrKa He yqiiThlB8liHCb B BII.llY IIX M8liOCTII/. 

JlliSI OITpeaeneHirSI BeliiiqirHbi liOJKHOT'O pacceSIHIISI ITpOBO.llli.TliiCb II3MepeHIISI 

na en eaax ITepBIIqHbiX qacTIIU Ir3BeCTHOT'O IIMITVJlbCa C OCHOBHOH gqeiiKOH 500 MK 

B K8)K.[lOH. ITli8CT.HHKe HJIII B K8lli.ll0ll ITapTHII ITJiaCTIIHOK liTO ITpOSIBJieHH!O/ B 38BHCII-

MOCTH OT KaqecTBa CTOITKIIo BenrrqiiHa liOlliHOT'O pacceSIHHH 

CH .llliH pa3liiiqHbiX .llliHH gqeeK ITO cpOpMyne: 

G\ \ rr- J.l. r- 'J :t, ~ :t ~ IV~ -=- V p0.,_ - Ll.._ - GWOJ, 

7 

~· noJK. OITpeaenHeT-

:rae 

-, 
Lf '-' - Benrrqrrua KynonoBcKo:ro pacceHHirSI, BbrqiicnenHaH .llJIH qacTHU IIaaecT-

no:ro HMITYlibca. floJKHoe pacceHHHe 6biJIO uenecoo6pasno rrcKnJOqaTb, Ko:raa 

~ 
~~;;;. ~ 

WyM oTcqeTa H aepen oiTpeaenHncSI MeToaoM, OITrrcanHbiM B [2]' T.e. H3Me-

penueM B .ll8HHhlX TOqKaX Ir B TOqKax, C.llBHHYThlX Ha 20 MK. ECJIH o6osuaqHTb COOT

BeTCTBYIOLUire 2-e p83HOCTH Q) Ir 2)"', TO! 

&tutY~ ./ -
Vi:' ( ID- 2Jj 

·~· 

I 

r 
r 
~ 

:: 

I 
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B. HalllHX pa6oTax Mbi orpaHH'IHaanHch H3MepeHHHMH nnocKHX TpeKoa I ol., L 3+5° 1. 

npa STOM BliHSJHHe £lHCTOpCHH ObinO O'leHh Ma1IhiM 0 TaK KSK Bbi'IHClleHHe prfic H3 

2-x, 3-x H T • .a. paaaocTeii: .aaaano 6nH3KHii: peaynhTaT [3]. 

nprr H3MepeHHHX HOHH38UHH C'IHT81IHCh crycTKHo Hy)KHO OTMeTHTh, 'ITO HOHH-

38UHOHHbie H3MepeHHH BeCbMa Tpy .aoeMKH H3-3a XapaKTepa. npostaneHHblX SMYllhCHH. 

Bo-nepahiX, acer.aa HY)KHO oT6pachiBaTh .aoaonbHO aHa'IHTenhHhie o6nacTH y cTeK-

na H y noaepHOCTH KS)K£lOrO CliOH, TaK KaK TaM 'IYBCTBHTellbHOCTh pe3KO na.aaeT 

/pHc. 2 I. Bo-aTophiX, a ueaTpanhHOH o6nacTH nnacTHHKH /no rny6rrHe I He acer.aa 

CT noS 

PHc. 2. 

HM9eTCSJ. UllaTO UO HOHH3~UHH0 a ecnH HMeeTCH1 TO ero ypoBeHh He OCTaeTCSI UOCTOHH~ 

HbiM B pa3HbiX CIIOHX .aaHHO:lt CTOUKHa nosTOMy npHXO£lHTCSJ UpOBO£lHTh B K8)K£lO:lt 

[11IllCTHHKe OTHOCHTellbHbie H3MepeHHSI C 001IblllOil: CTaTHCTHKOii, T.e. npoao£:t'HTb H3Me-

peHHH KaK ua .aaHHOM cne.ae, TaK H ua ny'IKOBhlX cnenax a o6nacTH sToro cnena. 

J13MepeHHH npHXO£lHTCH npOBO£lHTb Ha aeCKOllhKO nnaCTHHKaX, 'ITOObl ooecne'IHTb 

CTaTHCTHIJeCKYIO TO"'HOCTb He xy>Ke 3%. 



24 

nnTepaTypa 

1. W. H. Barkas and D. M. Young. UCRL 2579 (1954) 

2. Biswas et al. Proc. lnd.Ac. Sci. XL,Y 1, 167 I 1957 I. 

3. Baa Wy-¢eah, H.)Janxa)KaB, P.M.neoe.uea, B.H.C~penhuoa lnT3 a rrel.JaTu/. 
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J.1..QEHTJ.1¢J.1KAUJ.1.H lJ:EPHbiX VI CEPb!X CllELlOB 

B 3MYllbCJ.10HHO~ KAM EPE 

H .H .MeJibHIIKOBa, A.A.H oMocpnnoB 

npn aHaJIH3e CJiy'!aeB IN- IV! H ;Ji- AI; B3aHMO.Ile1icTBHll npemae BC91"'0 

npoH3BO.IlHTcst pa3aeneHne cneaoe Ha 3 Knacca: 1 I '!epHhie, 2 I cepbie R 31 penst

THBHCTCKHe, 

t.{epHbi8 CJIS}lbl OIIp8.1l9JlSIIOTCSI BH3Y8JlbH01 K cepbiM OTHOCSITCSI CJIS.Ilhl C 

HOHH3auHetl 'T :t:" 1 ,4] 0 , I"'.llS T C)- HOHH3aunst nnaTo. tfepHhie n cephie Tpe

KH IIpO.z:tOJI:>KaiOTCR .llO OCT8HOBKH 1 · paCII8.1l8 1 BTOpH'IHOI"'O B38HMo.>:re1icTBHSI HJIH Bhi

XO.Illl H3 KaMaphl, J.13M8psteTCR HX .llllHHa npo6era, 

t.fapHbiS Tp8KH H,l:l8HTHcpHUHpyroTCSI IIO XapaKTepy OCTaHOBOK lpacnaa, 0-3B93-

aa1 OCTilHOBKil p H TOMY IIO.IlO~Hoel H. IIO H3M8H8HHIO BH.Ila TpeKa B.llOJlb nyTH 

B SMYllbCHOHHOtl KaMepe, 3Hepl"HR H HMIIyllbC ttaCTHU OIIp9'./l8JISIIOTCSJ IIO TaOJIHU8M 

Fay • Cepbre TpeKH, ocTaaaenHearomHecst B KaMepe, It.lleHTucpnunpyroTcSI noao6HhiM 

:>!(8 o5pa30M 1 3Q HCKJ110ti8HH8M COMHHT8J1bHbiX Clly'laee, Ha KOTOpbiX npOH3BO.IlSITCSI 

HOHH3aUHOHHbl!) H3Mepe!IHSI, ..Qnst H,l:lSHTHcpHKQUHH cepbiX CJ18.1lOS 1 BhiXO.IlSilllHX H3 

KQM8pbi 1 IIpHMOHR8TCSI MOTO.z:t ¢aynepa-:-nepmHCa [1 ] , 
Eme e 1964 roay O'Cea.llaigh npiiwen K BbiBoay, '!To pacnpeaeneaue 

pa3phl606 IIO .llllHHQM HOCHT SKCIIOH8HUHilllbHhlft XllpllKT~p, noKaSaTeJib SKCIIOHeHThl 

~ -_eCTb BOllH~mHa 1 OOpllTHQfl Cpaaneft .llllHH8 paspb!BOB1 ..Qnst HOHH38UHH M9HbW9 

10 j htiJ1, IIOKQ3QT8llb SKCIIOHElUTbi llOtiTH npOIIOpUHOIHlll81I HOHH38[lHOHilbiM IIOTe

pstM 13 OpOMHCTO,!:i cep~pe1 OTHOWElHHe ~~ 9o / IJo - IIOKasaTem~ SKCIIOHSIIThl 

anR cneaoa c / ':::. , 1 · I ne saiUICHT oT cTeneHH npoHenenllst SMynbCHII H 
- nnaTo 

IIOSTOMY RBlJRElTOR yao6aofi Xa~aKTElpHCTHKOfi CllO.Illl 'l8CTHUhlo Jlyttwe ecero IIOKa-

3QT8llb ~ onpeaenRaTcSI Hs oTaoweanst o6mero ~mona naCSnroaaeMbrx paspbr'"" 

BOB /n.rJH CI"yCTKOB/ K qHClly pa3phl60B .llllHHOfi 1 60J1bWe HeKoToporo MliHHMilllbHOro 

sna~:~eHHSI, /TaM caMhlM ncKnroqaeTcst saBHCHMOCTb OT. pasMepa ~e,pnal. Ecnn Ht 
k Ht- ~:~nona paspbraon o .lll1HHaMH 1 oon1owHM~ !!., , nnn fi. 'ua e.a~;nmy anH

Hbl TpaKa 1 TO IIOKaSaTenb SKOilOHeHTbl g OIIpe,aellSHlTCR KllKI 
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g: I &(~) Ill e:t -· e1 
nnH UllOCKHX TpeKoB. 

9- ~ e/ e, k /'::g./ U,g S .Q.nH H8KllOHHhiX cnenOB 

(!}- yron norpyMeHHH cnena B aMynhcriu. 06bi'IHO B:br6nparoT f!., = 0, Torna 

H, -=- /3 /nnoTHOCTII crycTKoBI. 

npaKTH'!ec:Kn naMepeHHH Ha cepbiX cnenax npouaBonnnnch cnenyromnM o6pa-

aoM. Ha nccnenyeMoM TpeKe naMepHllOCh qncno crycTKOB n paapbiBOB nnnHoil: 

/ elh-ih B H8'l8ll8 cnena II B6l!H31I ero BbiXona H3 CTOUKH 0 no]IHOe 'lHCllO crycT

TO'lHOCThiO, 8 e I'Hi.Jt Bbi6Hp8ll0Ch T8K 1 KOB H p83pb!BOB onpe~el!HllOCb Tpe6yeMOH 

'!T06bi OTHoweHne · J.( Ha H3MepHeMoM TpeKe 6hlno aaKnro'leHo B npenenax 

ljL !3 
H 

L JJL &u 

0THOCHTellbH8H OWU6K~ H3MepeHHH onpenel1Hll8Ch K8K 

h
~ 

1 

JJ/1-1' ·en 1J 
rne ffH- nonHoe qncno paapbiBOB Ha TpeKe. 

8f:o 

L_:i.J 

AHanorH'!HaH npouenypa nponenhiBanach c ny<iKoBhiMII TpeKaMn:. Pac'leT 

npoBonnncH no cpopMyne: 

--gj9o fst_ 
e 

.eg 1! 
E9 J3o 

1-/o 

CrJs G , 

rne t> - HHneKC OTHOCHTCH K UY'lKOBOMy TpeKy. fo n {!_ - MHHHM8llhHbie 

H - 'IliCll8 nnn:Hhi paaphiBOB B neneHHHX oxynHpHoro MUKpoMeTpa. , B n 

CT'yCTKOB H paapbiBOB H8 eniiHIIUY nnUHbi TpeKa. CJ - yron norpyMeHHH TpeKa 

B 3MYllhCHHo .Q.miHa p8.3pbiBOB H3MepHll8Ch MeMny BHyTpeHHHMH KpaHMII HpOSIBll8HHOT'0 

aepHa. 
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C noMOlllblO KpHBbiX rJ/g. ~ :1 ( R.) [:l] p 
/obiJla npoBepeHa B03MOlliHOCTb HCnOJib30BaHH.H <:lTOH KpHBOH .llJI.£1 8MYJibCHH 

HVfK¢Vf THn P nyTeM H3M.epeHH.H Ha cne.n.ax IJ:acTHU H3BeCTHOH Maccb;/, 3Ha.H P/go 
B Ha"'aJie H B KOHUe TpeKa, a TaKllie .D.JIHHY npOXOlli.D.eHH.£1 "'aCTHUhi B CTOnKe, 

MOlliHO ohiJIO H.n.eHTHCflHUHpoBaTb IJ:aCTHUhi no Macce. HylliHO cKasaTh, "'TO HHOrLla 

ohrBaeT .n.ocTaTo"'HO H3MepHTh ff I g 0 TOJihKO B Ha~ane cneLla. Bbr<IHCJI.H.H ocTa

TO"'HbiH npooer no 3HaiJ:eHHro 9/ g () .cin.H IJ:aCTHU pasJIH"'HbrX Mace H cpaBHHBa.H ero 

C · npooeroM IJ:aCTHUhi B KaMepe 1 MOlliHO HCKJIIO"'HTb HeKOTOpbie B03MO)KHOCTH H.lleHTH

qmKaUHH IHanpHMep, ecnH onpeLleJieHHbrii no f// 9o npo6er .D.JI.H $" -Me3oHa 

MHOro MeHbllle npo6era B ·KaMepe, TO CJieLl 3aBe.D.OMO npHHa.[lJielliHT He @"' -Me30HY I, 
cV 

M hi npoBOLlHJIH H3MepeHH.H 9/ 9o c TO"'HOCTbro B cpeLlHeM nop.H.n.Ka 10% 

I eM. cpopMyJiy .D.JI.£1 onpe.[l eneHH.H TO"'HOCTH/. npH 8TOM Ha6HpaJIOCb o6mee "'HCJIO 

0 
cryCTKOB I"V 400. Vf3MepeHH.H npOBOLlHJIHCb LlO yrJIOB norpyllieHH.H nop.HLlKa 45 , 

XOT.£1 npHHUilnHaJibHO MOlliHO nOJib30BaTbC.H 8THM MeTOLlOM H npH OOJiblllHX yrnax 

[ s] . .nnSl OOJiblllHX yrJIOB norpyllieHHSl npHXO.llHJIOCb npOH3BOLlHTb H3MepeHH.H crycTKOE 

H pa3pbiBOB Ha HCcne.n.yeMOM TpeKe H Ha ny"'KOBhiX CJie.[laX B HeCKOJibKHX nnaCTHH

KaX, Bbi"'HCJI.HTb ~~9o B Kalli.D.OM CJIOe H HaXO.llHTb ero cpeLlHe-B3BellleHHOe 3HaiJ:e

HHe. 

n H T e p a T. y p a 

( 1) Fowler, Perkins Phil. Mag .. vol.46 series 17 n 37_7 ( 1955) 

( 2) O'Ceallaigh CERN rep~rt B S 11 ( 1954) 

[a] R. C. Kumar Nuovo Cimento 6 739 (1957) 
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rEOMETPH4ECKYJE DOOPABKH 

B~A.CBHp RL(OB 

l13M9p9HH9 MHOI"OKpaTHOI"O paCC9SIHHSI B cPOTOSMYJihCHSIX MO>K9T ObiTh npo

B9L(9HO .71Hlllh na TpeKax , .. HMeroruux Manhrtl: HaKnon K noBepxnocTJi .aMym~cuu. B 

CBSI3H C STHM BeposrTHOCTh ObiTh H3M9p9HHbiMH L(JISI Tp9KOB 1 HM9IOIUHX pa3Hbiil: 

yron no oTno:uieauro K aanpaBnenuro ny'IKa, paanH'Iaa. 

n··~·-

1"' 

z 

Puc. 1. 

-~1 
/ I 

I 
A'" 

g 

/ 

B pH.o.e cnyqaea HeooxoauMo yquThtBaT~:> aTy aepostTHOCTh 1 anst 'lero BeoastT

csr reoMeTpuqecKu~ nonpaBKUo Ha puc. 1 ny'iOK uanpaenea no ocu o:J . BTOpH'iH£Ul 

ttacTuua BhrneTa.eT no a yrnoM f: L .1/0 :J K aanpaanenRro ny'iKa. B aMyn~:>cuu 
1 

usMepHtoTon "nnocxxdt" yron I 6-a LJ/'03- I 11 "rny6Raahtit" yron I J... •LJ/aJ11. 
Baea eM asuMyTa1IbHbiit yron f :. L J/ "Oj. .. nerKO BU.ll9Tb, 'iTO cymecTBYIOT COOT

HOW9HHfl: 
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eo~ ~ .. Cos d.. . Cos & 
p. l L c s i,~ d.. I 9 • I D 

eJ(.,J1, .- - u~tL 7 · 

Ill 

reoMeTpR'leCKOJI nonpaBKOH .llJISI yrna f H83biBaeTCSI OTHOllleHne IIOJIHOH BepoHT

HOCTR Bb!JleTa IIO.ll YI'JIOM f K BepOHTHOCTR TOI'O, 'ITO '18CTIIU8 6y.ueT HM9Tb 

npn aToM rny6HHHbrit yron cJ.. ~ olo t r.ue cJ.o - rpaHI1'1Hbifr yron. 

lc~ PjpJ.~d.., 

Ecn11 pacnpeneneHne no yrny '-( R30TpOIIHO, TO p "- ;[_ SL ,a 

pd.- f. d-e, ~ 'f d. 0 • 

113 COOTHOlU9HRH /1/ JI9I'KO H8HTR YI'OJI '-rJ.o 
Bin do 

Si.tt '-/' 'f J. 
0 

:. a 'te.Jin. 

113 2,3,4 cne.uyeT, 'ITo 

}2,: 
JijJt 

ll~e8in, 
]in cl.o 
8i,n, tf 

61' 
' 

/2/ 

/3/ 

/4/ 
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flPOCTblE flPYICflOCOBnEHH.H nnH YCKOPEHYIH 

flPOCMOTPA H YI3MEPEHYIVI 

B~B.rnaronea, B.A. Caiipnnoa 

flpii 5hlCTpoM cnoco5e npocMoTpa a,noJJb cnena na5opaHTy npiiXO.UIITCH aa 

CMeHy ,nenaTb OKOJJO 10.000 o5opOTOB BIIHTa MIIKpOCKOTia II COTHII 38TIIIC8H B Te

Tpa,nii. Linn ycKopeitnn II o5ner<JeHIIH aToft pa5<;>Tbi IIcrron~aoaanoc:h rrpiicrrocot;lnel. 

mre /eM. cfloTo N9 1, n N9 2 II cxeMy N9 3/, rroaaonnromee aoaap~maTI=: rrnacTHHKY 
''"-

B RCXO,UHOe TIOJJO:IK8HR8 C-TIOMOIUbiO 9JJ8KTpOMOTOpa II 8BTOM8TII'I8CKll 38TIIICbiB8Tb 

.UJJRHY IIpOTHHYTOI"O cne.na. 

flpnHun:rr pa5oTbi npncTaBKR cnenyromn:ft: rrycKoaa~ KHOnKa K6 nonaeT 

Harrpn:m:eHIIe· Ha pene Pl, ~oTopoe aaMbiKaeT naa KofiTaKTa:_ K 
1 

BKJJIO<JaeT MoTop 

2ACM-400, B03BpamaiOIUUH CTOJJRK MllKpOCKOTia B Ha'IaJJbHOe TIOJJ<;>:tKeHn:e; a K
2 

IIO.lJ.KJI IO'!aeT TillT8Hlle- K 05M O_TKe p l, 5naro,napg '18M y p 1 OCTaeTCH BKJI IO'I8HHOH 

nocne pa3MbiKaHn:H K6. Ha BHHTe MllKpocKorra cTon:T KOHTaKT K5, aaMbiKaromn:ii:cn 

O,llliH paa 38 K8:1K,llbiH o5opoT BllHTa, a 'IllCJIO o5opOT-OB /II COOTB8TCTB8HH0 1 ,llJIUHa 

npoTHHyToro TpeKa/ aaniiCbiBaeTcn C'IeT'IIIKOM CB 1M 50. I'Io aoa~;~pame~n:n: cToJm

Ka Mn:KpocKorra B IIcxo.a.rroe rrono:m:eHn:e BKJiroqaeTcn K4 n pene P2 pa3MbiKaeT 

U8IIb TIUT8Hll5I p 1 li COOTB8TCTB8HHO OTKJIIO'I88TC5I. MOTOp., Uanee MO:IKHO THHyTh CJie

.llY romnii: cne.a.. 

npu TO'IHbiX II3MepeHM5IX MOHM38IIIIII Jia6opaHTY IIpM:J~;0.ZJ.MTC5I C'IIIT8Tb 38 ·cMeHy .lJ.8C5IT"

KII TbiCH'I cryCTKOB, ,U8JI8Tb COTHII 38IIH:Ceft B TeTpa,nn, ,nep:IK8Tb B yMe 60Jiblllll8 

IIIIcPPhi.- Xopolllo aapeKoMeH.a.oaano ce5n rrpocTeillllee rrpMcrroco5nemre nnn ,MaMepeHn:H · 

IIOHII38URll, .IIpRHUllTI KO;.opor'o COCTOHT B TOM, qTo6bi BM8CTO ·aaiiOMIIH8Hll5I B yMe 

na6opaHT, Ha:IKaTIIeM KHOTIKII K5 /pn:c.3/, OTKJJB.UbiBaJI un:cflpy Ha C'I8T'IMK CB 1M ro.' 
TaKn:M o6paaoM, ·rraMHTh ocao5o:ti<.a.aeTcn oT pa50T.bi /a pa6oTa, cooTBeTCTBeHHo, 

OCB050:m:,naeTC5I OT OlllM60K, CB5I38HHb!X C Olllii5KaMn:. TI8M5ITll /, BMeCTO coTeH 

3ann:ceft B TeTpa.nii n en a IOTCSI en I!HllUbi. 
_:...,. 

··.f 
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