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A H H o T a u H a 

npe.onaraeTca CfiOCOO 113y'leHHa ynpyroro p -p pacceaHHa B 09BHOft 00il8.CTH 9HeprHft: C 

fiOMOIUbiO <iJOT09MYilbCHft perHCTpHpyiOTCa npOTOHbl OTL18.'1H C 2-x MHKpOHHOft nneHKH THfi8. 

( CH2 ) n , oony'laeMoA BHyTpeHHHM ny'IKOM ycKopHTenst. CoooiUB.IOTCst LlB.HHbie o MHoroKp8.THOM 

npOXO)I(.OeHHH npOTOHOB B KB.Mepe YCKOpHT91lst 'lepea MHW9Hb-nneHKy • .0nst HlllliOCTp8.UHH Me TOLl B. 

npHBOLlstTCst H9KOTOpb19 pe3yllbT8.Tbl 9KCnepHMeHT8.. 
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IHeprHlt : C 

THna 

lOrOKp8THOM 

~UHH M9TO.ll8 

Do HeaasHero speMeHH e.nH HCTBeHHbiM cnoco6oM H3y'!eHHH ynpyroro pacceHHHH HyKn OH OB 

c 9HeprHeii B HeCKOnbKO Eas B o6naCTH MBnbiX yrnos 6hrn cpOT03Myn bCHOHHbiil Me T OLl ( nepneH-

/1/ 
LlHKynHpHoe o6nyqeHH e ), O nlfC8HH b!H B pa6 0 T8X • 0.llH8KO B03M0)!{H0CT!f ero CyLUeCTBeH-

HO o rpaHH'! e Hhl Manoil CKOpOCTbiD H860p8 CT8THCTHKH. 3KcnepHMeHT8nbHhle pa60Thl no HyKnOH

HyKnOHHOMy pacceHHHIO, BbinOnHeHHbie C nOMOlllbiD 3 n e KTpOHHKif, B TOM 'IH Cne H onyf5nHKOB8HHble 

B C8MOe n ocneaH ee B pe M SI/
2
/, n o MeTO LlH'!eCKHM npH 'IHH8M He COLlep)!{8T 06naCTH C8Mb!X Ma-

nbiX yrnOB, rae npHCyTC TBy e T KynoHOBCKOe p8CCe51HHe H B03M0)!{Hbl lfHTe pcpe oeHUHOHHb!e S!Bne-

HHH. 

npe anaraeMhlH M e TO.ll TI03BOn51eT C TO'IH OC TbiD 2% - 3% lfCCne.llOB8Tb OTHOCHTenbHhllt 

XOLl .llHcpcpepe HUH8nbHOrO ceqeHHSI ynpyroro pacCe 51Hif51 npOTOHOB H8 npOTOH8X H H8 aeATOH8X. 

A6coniDTHa51 K8nH6pOBK8 KpHBb!X MO)!{eT 6biTb C.llenaHa H3Mep e HHe r • HaBe.lleHHOH aKTHBHOCTH B 

/3/ 
MHllleHH-nneHKe. npeasapHTenbHbie cpH31f'!eCKHe pe3ynbTaTbl ony6nHKOB8Hbl B pa6oTe • 

0nHC8H!fe 3KCnepHMeHT8 

Yiccn e ayeTCH .llHcpcpepeHuHanbHoe ce'!eHHe ynpyroro p-p-p8CCeHHHH nyTeM H3MepeHH~ 

yrna H HMnynbCa npOTOHa OT.ll8'1H . 8 OC HOBe 3KC n e pHM eH Ta n e)!{ HT H.lleH peanH 3~UHH MHOrOKpaT-

H OrO npOXO)!{.lleHHH BHyTpeHHero ny'IK8 npOTOHOB yCKOpHTenH qepe3 MHlll e Hb-nneHKy , '!T v LJ, a e T 

B03 MO)!{HOC Tb cyLUeCTBeHHO yM eH blllHTb pa3Mepbl MHllleHH . B pe3yn bTa T e 3Ha'!HTel!bHO y n y'llll c• · r -

CSI reOMeTpHS! Onb!Ta, KynOHOBCKOe pacceSIHHe npOTOHOB OT.ll8'1H B nn e HK e CBOLlHTC H K ,vl> IIH!M) MY" 

- 9 T O 003 BOnHeT H3y'I8Tb o6n8CTb ManhlX nepeLJ,a'! HMrrynbca ; HOHH3aUH OHHbie r. _. Te pt! f~ n OTe -

pH Ha B3alfMO.ll e HC TBifH rrpeHe6pe)!{HMO Manbi; 38 C '!eT MHOrOKpaTHblX npOXC)!{LleHHH 3 H 8'1HTeiib

HO ynyq w ae T C H OTHOWeHHe 3cpcpeKTa K 06LUeMy cpoHy OT yCKOpHTen H, K OTO p b!H B Ll8HHOM 9 K ·ne-

pHMeHTe npaKT H'!eCKH OTCyTCTByeT. 

C x e M a o n hl T a npHseaeHa Ha pHc. 1. BHyTpeHHHil ny'!oK y c KopHTenH rrp oxo~· r 

qepe3 MHweHb T 
1 

H3rOTosneHHYID H3 nonHMe pHoi\ nnellKH 3n-!5 (con o nHM e p 3THneHa c nponH

neHoM) TOn LU HH OA 2M K • MHllleHb-niieHKa n onseweHa K npH50LlY poTOpHOA MHWeH!f Ha Kanpo 

HOBblX HHTHX f;;l2Q MK • npoTOHbl OT.ll8'1H perH C TpHpyiD TCSI cpOT09MYIIbCHOHHblMH K8Me p8Mif ( 1 ), 

p83MeLUeHHblMH B KOHUe BaKyyMHOr O KaHana ( 2). Co CTOpOHbl npHMOnHHeAHoro yqaCTK8 YCKOp11-

T e nH, HBIIHIDLUerOCH OCHOBHblM HCTO'IHHKOM cpOHa , cpOT03MYIIbCiflf 38Kpb!Tbl 6e T OHHOil 38llllfTO il 

(3). 

B bl 6 o p p a 3 M e p a M H lll e H H H p e * If M a o 6 n y q e H H H o npe -

aenHeTcH pH.llOM o6cToHTenbCTB. DnH Toro, '!T06b r Hcc neaosaTb ynpyroe pacc e HHHe Ha yrnbt 

(} ~ 2 ° , Heo6xoaHMO H3MepHTb yrnbr If HMnynbCbl npoTOHOB OTJla'!H c a HeprHe il ~ 2 Maa. 
c. u .M. 

3TO H8Knall biBaeT )!<eCTKHe orp8HH'!eHH51 Ha TOn lllHHY M!fllleHH H ee p83 Mep 110 ny'!Ky . f1pOCTOl\ 

p acqeT, OCHOB8HHblH H8 KHHeMaTHKe ynpyroro ( pp B3aHMO.lleiiCTBif51 H Y'IHTb!B810 lllHA MHOr o -

Kp8THOe pacce SIHHe B MHlll e HH, nOK83b!B8eT, 'lTO MHW e Hb .llOn)!{H8 HM e Tb T OII lllHHy - 2 MK If 

3 



-4 6 
LlnHHY BLlOnb ny'lKa - 1 CM , E e Macca ( - 10 r.) OKa3b!BaeTCH B 10 pa3 Me H bUi e MaCChi 

o6bi'lHO Hcnonb::~yeMbiX MHW eHei! . EcTeCTBeHHO, 'lT'o eonpoc o nony'le HHii aocTaTO 'lHO 6onbwero 

'lliCna B381iMOLl e i!CTBiifi n e pB!i'lHblX npOTOHOB C MHW e H biO MO)I{ e T 6 biTb p eweH T OnbKO pean11 3 a-

u11eit pe*HMa MHOroKpaTHbiX npoxo*aeHHil. An>~ e r o ocywecT eneHHH Heo6xoaHMO y'leCTb Tpli 

ycnOBHH: 

a) JlnH COXpaHeHiill yCTOH'lliBOCTii ¢a30BhlX KOne6aHiiH li0Hii 3 aUH OHHhle ITOTepH npOTOHa B 

MliWeHH 3 a . OLlHO npOXOJKLl e HHe ( 1'\ E=) Ll On)KHbl 6bi T b M8HbWe npHpOCTa S HeprHH 3a OLl HH 060-

pOT( !J. f+ ), J..10HH3 aUiiOHH bi e llOTepli B ITOnH S THn e HOB OH nne HKe TOn Wii H Oi\ 2 MK t\f._- 0,5 Kse 

cywecTeeHHO MeHbWe npHpocTa SHeprHH, paeHor o anH paeHoeecHoi! 'laCTHUbi t\ E + - 2,3 Kse. 

Y'lHTbiBaH eepoHTHOCTb nonaaaHHH npoToHa Ha MHWeHb, nerKo BHLl e Tb, 'lTO anH 2-MHKpOHHOi\ 

nneHKH !J. E « j.E+. 

6) KpaTHOCTb npoxo*ae HHH ny'lKa q e pe 3 MHWeHb T eM 6onbwe, 'l eM 6onbwe epeMH , B Te

qeHHe KOTOpOrO ITY'lOK yaep)I{HBaeTCH Ha paaHyC e MHW e Hii, 0LlH8KO nocneaHee orpaHii'lliBaeTCH 

1pe60BaHHeM MOHOSHepreTH'lHOCTii nyqKa. JlonyCTiiMhlH HHTepean SHeprHi! DnH rr e pBH'lH OrO nyq

Ka BbiTeKaeT 1{3 paCCMOTpeHHil KHHeMaTH'leCKHX COOTH OW e HHH, HDeHTH ¢ HUHpyiOll.ll1X rrpOT OH OT

Da'lli, H H3 Tpe6oBaHHil OnpeDeneHHOCTH H ODH03Ha'JHOCTH nony'laeMhlX ¢ 1i3 H'leCKHX p e3ynbTa

TOe,ny'lOK BblBODHnCH Ha paDHY C MHW e HH 3 a 100 MCeK DO HHBepCHH MarHHTHOT'O IT Onll H OCTa

e anCH Ha HeM ewe 1QQ MCeK nocne HHBepC!il{, TeM CaMblM yDBaHB8nOCb BpeMH o6ny q eHHil MH-

x ) 
weHH 6e3 yeenH'leHHH sHepreTH'leCKoro pa36poca ny<JKa 

B) AMnnHTyDa paD HanbHbiX H eepTHK8nbHblY. KOne68HHH ny'lK8 , B b l 3 BBHHblX MHOT'OKpaTHblM 

pacceHHHeM, He DOn*Ha cywecTBeHHO npee ocxoDH Tb pa3Mep M HW e HH. B npoTHBHOM cny'lae 

s¢¢eKTHBHOC7b pa60Tbl MHllleHH naDaeT, KpOrv: i' T Or0
1 

B03MO)I{eH B b!XOD npOTOHOB H 3 30 Hbl yc 

TOi!'lliBOCTH, KaK ITOKa3anH p e3ynbTaTbl 3KCrrepHMeHTa , CyM MapHblH yron MHOrOKpaTH OT'O pacceH· 

-4 
HHH rrpOTOHOB 6bin - 3,8 X 10 paD., 'lTO COOT BeTCTByeT 8MITnHTyD e 6eT8TpOHHblX KOn e6a-

HHfi - 1,8 CM, 3TO BIT OnHe DOITYCTHM81l B "!nH'lHHa Dnll DaHHOT'O 3 KCne pHM e HTa, 

L{ I{ C n 0 IT p 0 X 0 )!{ D e H H i! IT y 'l K a qepe3 MHWGHb , paCC'lHTaHHOe C y'leTQM 

BbiWeH3nO)I{eHHOrO, paBH O 

CeHHHhlX rrpOTOHOB I{ 3Hall 

3 
pHMeHTa - · 7 X 10 I 

WHHOH 2 MK nyTb - 15 

3 
6 X 10 • C Dpyr o i! C TOp0Hbl 1 H3MepHB ITOTOK ynpyr o pac -

Ce'JeHHe ynpyroro pacceHHHH , MO)I{HO H8HTH T y )l{ e UH¢py H3 SKene -

T.e. Ka)I{Dbli! npOTOH 38 ,\ t = 0,2 CeK npOXODHT B nne HKe T On · 

MM, 

MeTO.flH'leCKHe p e3 ynbTaTbi SKCnepHMe HTa 

Ha pHc. 2 H 3 npHBeDeHbi pacnpeDene HHH neTHWHX H3 MHWeHH BTOpH'lHbi X 'lBC THU n o npo-

6eraM B 3MynbCHH , MaKCHMYMbl COOTBeTCTBYIOT npo T OHaM OTDa'lH Dnll y npyroro pacceH HHH 

o o ( ) o I 
npoTOHOB c sHeprHei! 10 E:o~e Ha yrnbi 7 , 2 c nnowHaH rH C T o rpaMMa 11 2 50 B c .u. M . (rryHK-

TiipHaH rHCTorpaMMa). Ypoe e Hb ¢oHa Ha pHc. 2 MeHbwe 10% , Ha pHc. 3 ¢oH BbiWe 3a C'leT 
XX) 

6onbworo KOnH'leC TBa HcnapHTenbHbiX qacTHU , B bineTaJOWHX H3 HDep yrn e p oDa 

x ' BpeMH ycKopeHHH npoTOHOB DO sHeprHH 6 E se cocTaBnHeT 2,0 ceK , D O 10 E :o~e- 3, 17ce K. 

xx) B T e'leHHe pa6oqero DHH ODHH na6opaHT p e rHcTpHpyeT H H3Me pH e T 200 - 300 c n eDoe . 
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lOB , 

ill H p HHa MaKCHMyMa 06bRCHReTCR , B OCHOBHOM , LlBYMR 11pH 'IHHaMH: 1) yrn OB b iM pa36pOCOM ne p 

BH'lHOrO nyqKa npOTOHOB If HeTO'le'lHOC TbiO MHilleHH; 2) MHOrOKp8THbiM KYJJ OHOBCKH M pacceRHHeM 

npoTOHOB oTaa 'IH B MHWeHH - nne HKe. DnH npOTOHOB c npo6eraMH 6onbill e 10 00 M K oc H uLIHbJM 

R B J1 5!e T C5! ITepB bJil: cpaKTOp, L1Jl 5! 6on ee K 0pOT KO ITp06e)!(HbiX - LlOMHHHpyeT BT Op oiL 6 b1Jllf paC C \1 0T

pe H bl LlpyrHe ITpH'iHHbl p8CillHpeHH 5! IT HK OB : H e T O'lHOC Tb H 3 Mep eH HR ITp06e r a, Ky .TlO HOBCKOe pacceR

H He B 9 M YJlbCH H , pa36poc ITepB H'lHO r O ITY'lK a IT pOT OHO B ITO 9Hepr H H If T. Ll . B ee 9 TH S cpcpe K T bl M 8Jl bl 

ITO c p a B HeHH IO C Ll BYM 5! YITOM SI HYT b!MH Bbl ille . 

DnH HnnJOCTpaul111 MeToaa Ha pHc , 4 ITpHBeaeHa Kp11BaR L111cpcpepeHu11aJJbH o r o ceqeH11R ynpy

roro pacc eR HHH npOT O H OB C K11H e TI1'leCK Oil: 9He p r11Bil: (6 ! 0 ,25) 6 S B H8 npOTOH8X , 8 L18H H OM 

9KCnep11MeHTe H e 6~n0 a6COJ110THOrO MOH11 T Opl1pOB8HH5! H 1109 T OMy K8JlH6p OB K a TOY B K KpH BOli CLl~ 

/4/ 
naHa nyT eM np11B 5!3KI1 TO 'IBK Ha 6onbill i1 X yrnax K peaynbTaTaM K opKa 11 ap. , 11 o ny•reHHbi M 

/4/ 
9JleKTpOH11KOli , 811L1H O , 'ITO O ill116K11 O ITI1 Cb!B8eMOr O MeTOLla cpaBHI1Mbl C Oill 116K8M I1 pa60T b l , 

- 5 
T OrLla KaK yrnOBOe pa3 p e illBHI1B ( - 10 CTepaa ) If B03M0)!(H QC TI1 113MBpB HI1R B o6naC TI1 Ma-

JJbiX yrnoB nyqille , 

A6c o nJOTHbie 3Ha'IBHI1R B M61cTepaa L111cpcp e p e Hu11anbHbiX ce 'leHI1i! MO)!{HO 11onyYI1Tb , 11 3Me -

pRR HaBeLlB HHYIO B Ml1illBH11 aKTHBH OC Tb e 11 
HJllf Be

7 
• Ce'IB H11R p eaKUHH c 1 2

(p,,on) e 1 1 

11 e1 2
(p, 3p 3n) Be 

7 151 
B o6naCTI1 6SBHblX 3 H e prHA ITPOTOH8 11 3 B BC TH b l B HaCTORWee 

BpBM5! C TO 'lHOCTbiO O KOJlO 5% , 0aHaKO 11 pH HCITOJlb30BaHH H 3 T HX p eaKUHli LlJlR H 3Me p e HHR 110To-

Ka 11pOTO H OB , 11pOillBLl ill )( X 'IBpe3 MHillB H b, Cy WBC TBY B T TpyLlH OC Tb, CBR3a HHaR C B b i ."1 B T OM aKTH 

BHp OBaHH b iX RLlBp 113 11J1 B HKH , Vl 3 H 3MB p B HHA
1 

B b liTOJ1 H BH H b!X C 110MOWb10 CUl iHTH Jl.'lRUHOHH OrO 2 77 

CYB TYI1K8 , OUBHBHO , 'ITO 70% RLlB p ( I I 11 0K f! LlaiO T 2 - M 11Kp 0 HH YIO 11J1BHK Y . 

0 B K J1 a L1 e K B a 3 H y 11 p y r 11 X p a C C e R H 11 il: H a il p 0 T 0 H e 

If 0 B J1 If R H If ;-I H If T e i\, L1 e p )!{ 8 ill If X M 11 ill "! H b - 11 J1 e H-

K y . 

8 S T OM naparpacpe paCCMaTp11BaJOTCR 11011p8BKH K Ha6JJ JOLlaB MOMY 'lH Cny npO TQ H OB OT Ll a'lH , 

I. n oCKOJlbKY B MHillBHH BC Tb y rne pOLl, T O HB06XOL1HM O pa3 LlBJ1RTb ynpyrH B 11 K B a3 1! J ilpy -

rHe pacceRHJHi , P eillBHHe 3 T OA aaaa 'IH HJl.riiOCTpHpye TcR p11 c . 5, Ha K O T opoM npeacTaB,"1G !Ia nno•·

KOCTb yron - nMnynbc L1 .1 R npoTo Ha OT Lla 'lH . KpHBbie 1 n II a a JO T Ha s T oA nnocKOCTH Kl! ll e \: aTn

Ky ynpyr o r o ( ,0 p ) -paCCB RHHH H8 CB060L1 H OM llpOTO HB 11 Ha npOTOHe , HaXO .ct R illB MCR B il OK Oe B 

ilO T B HUHa.'lbH O A RM B RLlpa . rny611 Ha S!Mbl 11p11HRTa paBHO A 30 !V\sB . KpHBbiB III 11 IV o rpaHH'lH-

BaiO T 06naC Tb , LlOCTyi1HyiO LlJl R ITpOTOHOB O T Lla 'lH OT KBa3Hy11pyroro pacce RHHR. KHHeMaTn'l eC K H li 

KO p11 LlOp Ha q e pY eH T aK , 'I TO B He ro LlOJl)!(H O IT O I1 aC Tb 70% c nyqae B KBa3 11y11pyroro pacceRHHR. Dm1 

11pOBB pKH H 3 J10}KBHH blX 11 0C TpOBH I1li Mbl BOCITOJlb30BaJll!Cb pe3 yJlbTa T 8MH 11pOC MOTpa 3MYJlbC H O IIH Oi! 

CTOI1KH, 06nyqe HH OH ny'IKOM npOTOHOB C :meprHeil: 8 , 5 6 3 13 , npoCMO Tp BeJJCR C UeJlbiO 11011C -

Ka ynpyrHX ( p p ) - p8CC B RHHli , Vl 3 3TOrO M8 T ep118Jla OT06paHbl LlByxny'leBbl e 3 BB3Llbl C OLl HOi! 

cep o i! ( s H e prHH 11p OT O H a ~ 300 M a B) HJJ H qepHoi! qacTHu e i! H c OLlHOi! p e mtTHBHC T CK o i!, cocTaB

JJRJOLUei! yr on c 11Y 'IKOM MeHbwe 5°. B pa6oT e /6 I 110Ka3aH o , 'ITO 3 T OT Knacc 3 Be3Ll Ha 9 0 % coc -

TOHT H 3 KBa3Hynpyri1X pacceRHHi! . 0To6paHH bie H8MH 3BB3 Llbl 11pBLlCTaBne H bl TO'lKaMH Ha 11J10CKOC 

TH yro n-I1M I1 YJJbC . Vl3 3THX LlaHHb!X BHLlHO , 'ITO B HCCJJeayeMOM HaMH HHTB pBane yrJJOB (80° < 

< e 11pOT, OTL18 'lH < 90°) K B8311yiTpy r Re CJJY'l8H p acnp e aenBH b l 11p8KT V!'leC KH paBHOM B pH O, n os 

TOMY 3cpcpB KT OT p8CCe 5! HHR H8 CB5!38HH~X B RLlpe ITpOTO H8X B~'lH T8eTCR BM B CTB C 11pO'lHM cpa
HOM If H B Tpe6yeT BBeLlBHH R CI1~UI18JlbH~X 110flp8BOK 

5 



.[lpyraSl M9TOLlH'19CK8Sl OC069HHOCTb, KOTOpy!O CneayeT 06CyLlHTb, 38Kn!O'I89TCSl B TOM, 

'ITO B Oilb!Te HM910TCSl cp8KTH'19CKH LlB9 B OL10POL10COL19p)!(8LUH9 MHlll9HH C pa3nH'IHOJl: TOnLUHHOJl: 

H reOM9TpHell:: 9TO nneHK8 T OnlllHHOJl: 2 MK H HHTH @ 20 M K , y Ll9p)!(HB810lllH 9 nneHKY Ha ilpH-

11 
( ITOK83hlB89T, 'ITO B HHTSlX BOL19 pOTOpHOJl: MHlll9HH , J.13M9p9HH9 H8B9Ll9HHOJ1: 8KT11BHOCTH 

npOHCXOLlHT OKOnO 10% B38HMOL19ll:CTBHJ1: ny'!KOBhlX '18CTHU OT 'IHCna B 3 8HMOLl9ll:CTBHJl: B nneHK9, 

TaK K8K MHOrOKp8TH09 p8CC9 SlHH 9 B HHTSlX CYlll9CTB9HHO 6onblll9 , '19M B nneHK9, TO HHTH Ll810T 

pa3nH'IHhi ll: BKnaa s ynpyroe pacceSJHHe Ha pa3 Hbi X yrnax. CneaosaTenbHO, Heo6xoaHMO BBOLlHTb 

nonpasKy s H3M e pSieM oe LlHcpcpepeHuHanbHOe ce'!eHHe , MaKCHMa nbH8Sl senH'IHHa aTotl nonpaBKH 

10%, TaK K8K p8CCM8TpHB89Mblll: M9TOL1 Ll89T BbiC OKYIO CT8THCTH'I9CKyiO TO'IHOCTb, TO yKa3aH

Hblll: 9cpcp9KT )!(9n8TenbHO ycTp8HHTb BOBC9, 3TO LlOCTHr89 TCSl HCITOnb30B8HH9M HHTetl , He coaep-

)!(8lllHX BOLlOPOLl, 

AsTopw npH3HaTenbHhl KonneKTHBY aKcnrryaTa U HH yc KO pHTerrSJ H B nepsy10 oqepeab 

E . M. KyrraKosoll: H A . n. UapeHKosy, snepBbie nposeawHM o6ny'leHHe csepxTOHKOl! MHweHH, a 

TaK »< e H.B. ¢a a eesoll:, Jl.ct>. KapHrrnosoll:, K.n. Jv'\bi3HHKOBy H K . D . ToncTosy, cnoco6cTBo-

B8BlllHM npOB9Ll9HHIO gKcnepHM9HT8, 

AsTop w 6naro a apS!T B,H. BeKcnepa 38 nocTOSlHHOe BHHMaHHe K pa6oTe. 
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p H Co 1. 

CxeMa axcnepHMeHTa. 
1. 3MynbCHOHHhie KaMepbi, 2. BaxyyMHhiA KaHan. 3. BeToHHas aawH:re..· 

p1 - HanpasneHHe nepBH"'HhiX apoToHos. 
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PacnpeneneHHe BTOpH"'HhiX "18CTHU 110 npo6eraM B ~MynbCHH .ong yrna, COOTB9 T
CTBYIOWero paccesHHIO B c.u.M. H& yron 7° /E = 10 Bas/. 
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Pacnpe.aene HHe BTOpHqHbiX qacTHU no npo6eraM B sMynhCHH nnR yrnoB, cooTBeTCTBYIO WHX 
pacce RHHIO B C.U.M. H8 yrnbi; a) CTifl0l.UH8R flHHHR - 2°. 6) nyHKTHpH8R flHHHR - 2°50 
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llH cj:Jcj:Je pe HuHanbHoe ceqeHHe ynpyroro p- p- pacceRHH:R npH s He prHH 6 EsB. 
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p II C0 5. 

KIIHeMaTIIqecKa~ nnocKOCTb yron-IIMnynbC an~ npoToHa oTaaqll. 06naCTb, orpaHIIqeHHa~ 

KpiiBbiMII m II IV I 38KmoqaeT 70% KB8311ynpyriiX cnyqae e pacce~HII~. 

Kp11B8~ } - 38BIICIIMOCTb IIMnynbCS npOTOHS OTaSqll B ynpyrOM pacce~HIHI OT yrna Bbi 

neTa. K;p11ea~ II - TO >Ke an~ pacce~HII~ Ha npoToHe, noKo~meMCH B noTeHUH anbHOI\ HMe 

rny611HoA 30 Mae. 


