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BaeQeHHe 

838HMOQelfCTBHe rr -Me30HOB C npOTOH8MH ITOilp06Ho H3y'leHO B WHpOKOM llHa-

IT830He 3Hepr'Hl1 p83HhiMH MeTOil8MH H, B nepay10 O'lepellh, B BOilOpOilHhiX ny3hlpbKO

BhiX K8Mepax. 01lH8KO BCe ewe Mano pa60T ITOCBHUleHO H3y'leHHIO B38HMOilelkTBHA 

" -HeATpOH. 3Ta npo6neMa TeCHO CB!!38H8 C nponeCC8MH KOr'epeHTHOr'O pO~QeHH!I 

Me30HOB Ha !lllpSX H !lllepHhiX ITOilCTpyKTypax. He nocneQHIOIO ponh B 3TOM OTCTS

BSHHH Hrpa!OT MeTOAH'IeCKHe TpyllHOCTH. 8 3TOM CMbiCne MeTOilHKS S!AepHhiX 3Mynh

CHA B CHnbHhlX M8r'HHTHhiX nonHX npellCTSBnll:eTC!I nepcneKTHBHOA • 

.lleACTBHTenbHO, npHMeHeHHe M8r'HHTHhiX noneA B COTHH KHnorayCC MO~eT CH!!Tb 

Or'p8HH'IeHHe Ha yrrrhl norpy~eHHSI Crre.[lOB '18CTHU npH H3MepeHHH HX HMITYllbCOB, a 

BhiCOKSl! 'IYBCTBHTellhHOCTb K lleTeKTHpOB8HHIO MeQITeHHhlX TH~errbiX HOHOB H 'ISCTHU, 

B03MO~HOCTb HAeHTHqlHKSUHH 6hiCTpbiX BTOpH'IHhiX '18CTHU no M8CCe H 38p!llly, BhiCQ

KSl! TO'IHOCTb H3MepeHHl! Yr'ITOB, npHil810T 3TOlf MeTOAHKe O'leBHllHble npeHMymeCTB8 

nepeA ApyrHMH. npa H3y'leHHH ynOMl!HYTbiX nponeCCOB JJ.a~e M8r'HHTHble nonl! B 

Ill 50 Kr'C A810T 3MynhCHOHHOA MeTOilHKe onpeQeneHHbie npeHMymeCTB8 

Hu~e npuaeAeHhi peayrrhTSTbl accnellOB8HHl! saaHMOileAcTsHA 

npH HMnynbCe 3,85 fas/c B !lllepHhiX 9MYllbCHl!X B M8r'HHTHhiX nonl!X nOp!lllK8 50 Kr'C. 

3KCIIepHMeHT 

.llrr11 C03A8HH!I CHnhHOr'O M8r'HHTHOI""O nOnS! Mbl BOCnOnb30B8ITHCb H3BeCTHOlf TeO

pHelf H pSC'IeTOM srreKTpOMSr'HHTOB H ITOITIOCOB OITTHM8llbHOlf cpOpMb/2/. 

MaraaTaoe none coaAaBarrocb B ll syx ycTaHOBKax. B nepsoA acnonhaosancg 

arreKTpoMar'HHT c norreM 18 Kr'C B aaaope BhiCOTolf 50 eM. B aTOT aaaop uBOilHnHch 

ITOITIOCS H3 arreKTpOTeXHH'IeCKOlf CTSUH cpopMbl yCe'leHHOr'O KOHyca C TSK H83biBae

MhiM OITTHManbllhlM yrrroM npH BepWHHe 54°44' 12 /. C'beMHbie KOHUeBble 'ISCTH 
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noniOCOB 6binH BbmonHeHbi aa nepMeaniOpa. none a 48 Krc 6bwo nonyqeao a 

UHnHanpH'leCKOM 06'beMe UHSMeTpOM 80 MM H Bb!COTOH 26 MM. 

80 BTOpOfi yCTSHOBKe none B 3830pe aneKTpOMSrHHTS UOCTHrano 14 KrC, naa

MeTp HBKOHe'lHHKOB H3 nepMeHuiOpa pBBHS!nCH 180 MM, npH BbiCOTe 3830pa 30 MM 

6bi1IO nonyqeao none s 40 Krc (pac, 1a H 6). HeonaoponaocTh nonSI s o6oax cny

'lBSIX 6bina HIVKe 2 %, 

B nepsoA ycTaaosKe 6bma o6ny'leHa CTonKa H3 46 cnoes aMynbCHH HHK¢>11-P 

p83MepaMH 100x100x0,4 MM3 B ny'lKe ,.- -Me30HOB C HMnynbCOM(3,85:t_0,230)f3BfC, 

8 BTOpOfi - CTOUKS H3 64 cnoes TOM lKe 3MynbCHH paaMepSMH 200 X 100 X 0,4 MM3 

,.- -Me30HBMH C HMnynbCOM (3,48 :!:_0,052) f as/c, 

nOToK ,.- -Me30HOB B nepBOH CTOUKe COCTaBnHn B 

a BO BTOpofi "' 1·1 04 CM-2, 

cpenHeM 2 • 104 -~ CM 

npocMOTp aencs snonb cnena. Ha scex aaAneHHbiX aaean co6biTHSI saaHMc:r 

uefiCTBHS! C npOTOHSMH 1:1 HefiTpOHBMH OT6HpanHCb no HHlKecneuyiOIUHM KpHTepHHM: 

1. 0TCyTCTBHe Ruep OTUS'lH, 

2. OTcyTCTBHe {3 -3neKTpoaos pacnana nnSI c o6biTHA c 'leTHbiM 'lHCnoM nyqefi 

(co6biTHH THUS rr-p ), npH He'leTHOM 'lHCne nyqefi (co6biTHH THUS tT- n ) HSnH'lHe 

{3 -311eKTpOHOB uonyCTIIMO, 

6biTb 

3. npoToaos s co6biTHH nonlKHO 6biTb ae 6onee onaoro , npH'leM oR nonJKeH 

Hcnywea s nepeuHIOIO nonyctj>epy. MHHHMSJlbHbiA nonycTHMbiA npo6er npoTo-

HOB 6bin np!!HHT p8BHblM 400 MK, 'ITO npaKTH'leCKH llOnHOCTbiO HCKniO'lSnO npHMeCb 

HCnapHTenbHbiX llpOTOHOB, 

8 KBlKUOM H3 TBKHX C06biT!IH H3MepSinHCb yron norpylKeHHS! H nnOCKHll: yron 

I 
Ka)l{noro cnena. Cepble ( -

1
- ~ 1,6) n qepHbie cneubl npocneJKasanncb no ocTaHOBKH 
0 

HJIH Bb!XOUB H3 CTOnKH, 8 cnyqae OCTBHOBOK 'l8CTHUbl HueHTHtj>HUHpOBBJIHCb,H no unli-

He npo6eros onpenensnncb nx HMnynbCbi, Ha scex ocTanbHbiX cnenax c yrnaMH no-

rpy)l{eHHH •100 1) KOOpUHH8THblM MeTOUOM !13MepSI110Cb MHOrOKpBTHOe a< a 
- npen. 

pacceHHHe, 8 TBK)I{e 2) H3MepH118Cb HOHH31lUHH, 

0CHOBHbiMH MeTOUH'leCKHMH BOnpOCBMB B HSWeM 3KCnepHMeHTe 6bl11H H3Mepe

HHe BMlly11bC8 6biCTpbiX 'l8CTBU ll HUeHTHtj>HKBUHH HX no 3HBKY 3BpS!Ua. 0THOCHTenb

HBH norpewaoCTb H3MepeHBH BMnynbca aaps)l{eHHOfi 'lBCTHUbi B 3MY11bCHH ( HHK¢>11-P) 

n nonnx 48 H 40 Krc Bbipoll<aeTcn 9 opMyna MH 
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..L~ 
"62· • ~~ O,S2 

y 8 p {3" f M 

(1) 

COOTB9TCTB9HHO 

~p 0,63 

p (2) 

rne yron MelKilY Kac&renbHbiMH K KoauaM cneaa, 

02 
- Cp9!1H9KB8!1p8TH'!Hb!A yron MHO!'OKp8THO!'O paCC9S!HHS! H8 llnHHe f ( CM), 

{3 = ..:!_. 
c 

Ycnoaae aaneJKaoro onpeneneaast 3HaKa 3apBaa y ~ 3 am1 {3 ~ 1 BbmonasteT-

CB npa nnaaax f 1 ~ 25 MM H f 
2 
~ 36 MM, CnenoaaTenbHO, a aenpoTstlKeHHbiX no-

nSIX ., 50 Kl'C HMnynhc qacTHUbi uenecoo5pa3aee onpeaenHTb no MaoroKpaTHOMY pac-

C9S!HHIO, 

TaKHM o5pa30M, aeo5xonaMo, ao-nepablx, H3 coaoKynaocTH 113MepeHHbiX Koop

llHBaT cnena H3Bne'lb, nOnh3YS!Cb KynOHOBCKHM MHOrOKp8THbiM p8CC9S!HH9M, HH!jJOpMa-

UHIO o5 HMnynbCe '18CTHUbl, HCKniO'IHB KOppeKTHbiM o6p830M M8rBHTifYIO KpHBH3HY, 

llHCTopcHIO o5pa60TKH H aeaocnpoH3BO!IHMbie wyMbl. Bo-aTOpbiX, TOT JKe aa6op H3-

MepeHHbiX K00pAHH8T o6pa60TaTb TaltRM o6pa3oM, 'IT06bi H3ane'lb aa!jJopM8UHIO o 

M8l'HHTHOfl KpHBH3He H 3H8K9 38pS!IlB, HCKniO'IHB KynOHOBCKOe paCC9BBHe, B9BOCnpOH3-

BOilHMbl9 WYMbl H llHCTOpCHH o6pa60TKH, 

.llnst peweHHS! 3THX H9CKOnhKO npOTHBOpe'IHBbiX 38.[l8'! 6binH pa3pa60T8Hbl H HC

n bi T B Hbl '19Tbipe pa3nH'IHbie npoueaypbi / 3,4/. 

1. Mero.a BTOpbiX p8.3HOCTei1 

8bi'IHCnHnHCb BT0pb!9 pa3HOCTH KOOpllHHBT HB BC9X nnaCTHHKBX H cpennee apHcjJ-

M9TH'I9CK09 Beef! COBOKynHOCTH, 

nocne 4 D -o6pe3aHHB aaxoaanocb cpeaaee anre6paaqecKoe ocTaawaxcB BTO-

pb!X p83HOCTefl, KOTOpoe npHHHManOCb 38 MarHHTHOe OTKnOB9HH9 d (I) B8 Sl'l9flK9 

anaaoiO • .Uanee Bbi'IHCnstnocb cpeaaee apa!jJMeTH'19CKOe pa3aocTeA H3Mepeaab!X 

BTOpb!X pa3HOCTefl H MarHHTHOrO OTKnOH9HHH. YicKniO'IHB 83 nony'I9HHOfl BenH'IHBbl 
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• 

cpe.o.aee 3HB'I9HH9 BTOpbiX pa3HOCTeit H9BOCnpOH3BO.Il.HMblX lllYMOB (H3MepeHHbiX HB 

ny'l.ltOBblX cne.o.ax), nony'IBnH Cpe.O.Hee 3HB'I9HH9 BTOpblX p83HOCTeA KynOHOBCKOrO 

MHoroKpBTHOrO pacceHHHH. no HBil.O.eHHbiM nenH'IHHBM Bbi'IHCns!nHCb: 1) pf3C!_/',.(pf3C), 

2) p C + /':,. ( p C ) , 3) BepOliTHOCTb nonO>KHT8.'IbHOro 3HBKB 3Bpl!J1B npH ll.BHHOM Mar-
- (I) (I) 

HHTHOM OTKnoaeauu d : P( + I d ) , 
( I) D 

q = --L. 
D 

2 

Ill 0 
4) Ben!I'IHHbl p = ~ H 

02 

n . MeTOtl I1pOH3.'3et(eHHil BTOpbl:JC p83HOCTell 

B pa6oTe Ll.'acnaHbll/
4 / npe.o.no>KeH MeTo.Q o6pa60TKH, noanonHIOmult aa6e>KaTb 

H3M9p8HHH H8BOCnpOH3BO.QHMbiX lllYMOB k (2 ) npu Manhlx .QHCTopcuHX. Ecnu yqecTb 

HBnH'IHe MBrHIITHOii KpHBH3Hbl d( 21 , TO npHXO.O.HM K CHCT8Me ypBBH8HHfi: 

(D )2 =(DI21 
I I e 

)2+(k )2+(d(2))2 
(2) 

(3) 

D 11 D1J+ 1 
1 ( 2) )2 2 2 12) ) 2 =-(D --(k ) +(d 
4 0 3 (2) 

(4) 

---
(KI21)2 ( 2) 2 

DIJ 0 II+ 2 = + ( d ) 
6 

(5) 

H3 KOTOpblX onpe.Q9lll!IDTC!I --------------------------------
( 2) I 2 2 2 

d = 0,25vll(D 11 +D 11+2 ) +2(0 11 +D tJ+I) -Z7(D11 ) (6) 

(2) ---2 . 2 
De = 21/0.21 2(0 11 ) + 0,5(0 11 +D. ll+l . ) -( 0 11 + D 11+ 2 ) (7) 

2 2 2 
k 2= 0,2.j6!2(DIJ) -2(01) +D IJ+I) -(011+0 1)+2) I . 

(8) 
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3AeCb l - HOMep nnaCTHHKH! j - HOMep KOOp.llHH8Tbl. 

D lJ' ( D ll + D ll + 1 ) H T.A. HBXO.lll!TCH AnH BCeA COBOKYOHOCTH BTOpbiX p83HOCTeA. 

BuoBb Bbi'IHCnHIOTCH 1) pf3C ±~Pf3G,2) pC ± ~ (pC), 3) P(+ld 121
) 

( 2) 
4) p ( 21 H q 

m . MeTOtl BblCWBX. pa3HOCTeit 

OcuOBbiBBHCb ua pa60Te/4 / , MO)KHO Bbi'IHCnHTb HCKOMble BenH'IHHbl d131 D 1 s 1kl 3 1 , c , 

HBnH'IHH MarHHTBOA K pHBH3Hbl C OOM OmbiD TpeTbHX H 'leTBepTbiX p a a-

HOCTeA KOOpAHHaT. Ha uaAAeHHOA CHCT9Mbl ypaBHeHHA 

IV 2 ( S I 2 35 ( S l 2 
(Dll ) =4(D a ) + --(k ) 

3 

Bbi'IHCnHIOTCH 

(31 -2- IV ""T" Ill 2 
d ~ 1,25 '1/ D 11 + 0,44 ( D 

11 
) - L84 ( D ) 

( s l 
D 

e 

Ill 
= '1/ 2,8 ( D 

lj 

2 
) 

IV 2 -0,8(0
11

) 

( l IV lit 
k 

3 
= 0,2 '1/ 9 ( D 

1 1 
) 

2 
- 24 ( D 

1 1 
) 

2 

7 

(9) 

{10) 

( 11) 

(12) 

{13) 

( 14) 



KaK u paaee Bbi'IHCnSI!OTCSJ 1) pfJC tt.(pf3C), 2) pC + t. (p C) 

3) P(+J d 13 )) '4) p(S) H q 13 > 

Bo aTopoM u TpeTbeM MeTonax MarHBTHbiM OTKnoaeHHSJM rrpurrucbmancSJ aaaK, 

rrony'leHHblit B rrepBOM M9TO)le. 

Mbi npenrrpuaSJnu HeCKOilbKO rrposepoK nnSJ oueHKH npHMeHHMOCTH rrepequcnea-

HbiX rrpouenyp. 

Bo-rrepsblx, Mbi cpaBHHnB B3MepeHHbie aa rry'IKOBbiX cnenax cpenaue aaa'leHBSJ 

BTOpbiX pa3HOCTeit HeBOCIIpOB3BOJlHMbiX WyMOB C Bbi'IBCneHHbiMH BTOpbiM B TpeTbBM 

cnoco6aMB. PeaynbTHTbi cosnana10T B npenenax norpewaocTeA ( Ta6nHna 1). 

Ta6nHua 

K llnHHH Sl'leAKH B MHKpOHHX 

(MK) 500 1000 1500 

-
k(l) 0,12 :: 0,03 o,19 !o, 04 0,30!0.05 
--
k(2) 0,14 :: 0,01 0,21 !0,02 0,32!0,03 -
k ( 3) 0,14 :: 0,01 0,20 :!:0,03 0,2~0, 03 

Bo-aTOpbiX, Bbi'IHcneaaoe aaaqeaue ~toacTaHTbi pacceSJHBSJ npu t •1000 MK, 

K • 25,5 ±.. 2,0 6nu3KO K H3aecTHOMY nnSJ 3Myllbcua HI1K¢>11-P aaa'leHB!O. 

B-TpeTbHX, Bbi'IHCneabl TpeMSJ cnoco6aMB p C u p {3 C nnSJ rry'lKOBbiX cne-

n oa. PeaynbT8Tbi cseneHbi B Ta6nHuy 2. 
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T a 6 11 H u a 2 

t pc'') p{3C (I l pC < 2 l p,BC(2l pC (3 l p{3C(3l 

(MK) (rse) (rsa() (rsa) (rsa) (rs a) (rs a) 

500 -3.82~0,20 3, oo:o, 20 -3,46~0,10 3,5o: -J.O<t 3IS: 
' !0,09 !0,04 :!:0,08 

(1.00) I T - ) (0,502 (0,60) (0,20) (0-'-51) \.~..uo 

1000 -3,86!0,24 3, 77!0,15 -5,3~0,16 3,88 :!: -3,80± 3, 50:!: 
+ 0 09 - ' :!0,09 !.0,08 

, ) co.ao) co,95) .J.0,552 (0,54) (0,56) \.1 ,26 
!500 -3,93!0,20 3,92:!:0,20 -3,79:0, Hl 36~ + 3 70:!: 

' -4,42- , 
.:!: 0,100 .!O,lO :!: 0,08 

(1.10) (1.00) (0!47) (0.671 (0.82) (0.54) 

B cKo6Kax naHbi CTasnapTHbie OTKnosesn 11 nn11 onHoro H3MepeHHst. 

BepostTHOCTh nollO*HTellbHoro asaKa aapstna Ha acex cnenax oKaaanacb 6nna-

Koll K symo. 

nepBblll MeTOJl Hane*Hee JlBYX OCTBilbHbiX, 3TO CBSI38HO C TeM, 'ITO C llOBbl-

WeHHeM nOpSUlKB pa3HOCTel! KOOpJlHHBT HIIH MOMeHTOB OTHOWeHHe CHrHana K WYMY 

y6hraaeT, npa'!eM MenneHHee, Korna ncn ollh3yiOTCst seaaaHCHMbie pa3HOCTR. Hane*

Hbre pe3yllhT8Tbl :3THMH cnoco6aMH MO*HO UOIIY'lRTb JlllSI MenneBHblX 'IBCTHU H 

60ilbWHX JlllHH H'leeK, 

Mbi nonb3oaanncb npe llMymecTae HHO p eaynhTaTaMR, nony'! eHHbiMH nepBbiM cno

c o6oM. 

B Tex cny'laHX, KOrJla ace TPH cnoco6a npnaonHIIH K coanaJlBIOWHM B npeJle

nax onaoro cTaHnapTHoro OTKIIOHeHHH peaynbTaTaM, 6panocb cpenHee naaewesaoe. 

BbiWeH3110*eHHbie pac'!eTbi BblllOIIHSIIIHCb Ha 38M npH nOMOWH C03JlBHHOll nporpaMMbi. 
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IV • MeTOA nepBbiX pa3HOCTell 

TpyAHOCTH, CBH38HI!ble C BbiCillHMH _p83HOCTHMH H MOMeHT8MH, npHBenH K DOHC

Ky CDOC06a onpeAenei!HH HMDyllbC8 B MBrJIHTHbi X DOnHX MaTOJlOM nepBb!X p83Ho

C T e li / B/, 

Pe:JyllbTaTbl nnH rry'lKOBblX cnenos rrpaseneHbl B Ta6nHIIe S. 

Ta6nuua 3 

t 

(MK) 500 1000 
( 4) 

cf~B) -J, 97!0,1~ -J,77!o,JI 

OTpuua TellbHbie 3HaKH npu pC B Ta6nHUBX 2 H 3 COOTBeTCTBYIDT OTPHUBTellbHOMy 

3HBKY 38pHA8 nepBH'IHbiX rr -Ma30HOB. 

HaMepeuuu MHoroKpaTuoro pacceuuau aenucb ua MBKCHManhao B03Mo~aol! Ann

He H npeKpamanHCb HB paCCTOHHHH 1 C M OT K pOMKH nnaCTHHKH. noMHMO o6ecneqe

HHH BbiCOKOll CT8THCTH'I9CKOll TO'IHOC TH ( JlO 8 %) H3MapeHHH p {3 C H Bb!COKOII: 

H8Ae~HOCTH Onpe]leneHHH 3 H8K8 38p1IA8 ( f. > 30 MM, KBK DpBBHn0)
1 

sTa nponeAypa 

aena K s$~KTHBHOMy ycpeAHeHHID AHCTOpCHll DO nnaCTHHKBM, nepeCeKaeMhlM TpeKOM, 

OTMeTHM, 'ITO cneuuanhHble H3MepeHHH aeKTopa AHCTopcun 

'lell o6naCTH CnOeB 3H8 '1eHIHI, p e AKO npe DbiW8 Billlle 10 MK, 

K2 JlBnH AnH pa6o-

KoppeKTHOCTb scel! nponeAypbi a uenoM AnH npaBJIIlbHoro H aaAe~noro onpe

AeneanH 3H8K8 38pHJl8 BTOpH'IHbiX 'IBCTHU C yrnaMH norpy~eHHH cneAOB S 10° cne-

AyeT H3 COITOCTaaneHBH O~HJlBeMbJX B H3MepeHHbiX 3HB'IeHHJ! OTHOilleHHH 

N ,- (15) 
Oc 

N + -N + p , 

AnH 2-, 4- 11 3-ny'leBbiX co6btTnll ( Ta6nnua 4). 
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Ta6nana 4 

• 2 4 3 • 

olikllJ:t, 
I,OO I,OO 2,00 

108 = 0,96±,0,13 ~~ a: 0 t 94±,0 t I'l IIO 2,12±,0,34 H3M, m 52 

0rp8HH'I9HHble ps3M9pb1 C'l'ODOK .llnH OCTSHSBliHBSIOlllHXCSI '18CTHU Y'IHTbiBBnHCb 

nyTeM BB9.119HHSI DODpSBOK Ha reoMeTpH'19CJcyiO acJ>clleKTHBHOCTb HX p9I'HCTp8DHH l 

Bee G ~ t-1 
Bhi'IIICliMCR no !jlopMyne: 

L 
(16) 

L- R Cos (J 

r.11e R - npo6er 'lsCTIIUhi .110 ocTaHOBKH, (J -nonspab!A yron BhmeTa 'lsCTHUhi, L -

.1111HH8 npOCM8TpHB89MOA o6naCTH B.llOIIb ny'IKB, '1'
0 

- '18CTb 83HMYT811bHOrO yrna B 

rpa.11ycax, B npe.11enax KOToporo Koaeu paAHyca seKTopa AnHHOIO R Sin (J c neaTpOM 

H8 ny'IKOBOM cne.11e, Bbi3B8BllleM .118HHOe C06biTHe, He Bb!XO.IlHT 38 Up9,11911bl CTODKH, 

89ca cne.110B 6biCTpbiX BTOpH'IHbiX 'IBCTHU c a 'S. 10° Bbi'IHCnSUIHCb no cjlopMyne: 

rr / 2 
G m 

Sin 10 ° 
arc Sin 

Sin (J 

Pe3yl1bTaTbl, 

Pacnpe~eneeee no MH0%8CTseeeocTe 

(17) 

Ha nonaoA .llliHHe 1704 M npoCMOTpeHHhiX cne.110B aaA,11eHo 519 ay:s:noaonoAo6-

HbiX C06b!TH!t, Te H3 HHX, B KOTOpbiX H3M9pMHCb HMDYllbCbl '18C'l'HU, DO.IlBeprsnHCb 

8H811H3Y no KpHT9pHIO 'MaCChi MII!Il9HH', 

Pacnpe.I19119HHH no MHOJK9CTBeHHOCTH H no seposTHOCT!lM K011H'I9CTBa ny'lelt B 

3893.119/6 / DpHB9A9Hbl B Ta611HU9 5, N H3~- 'IHC110 CliO.IlOB B 3893.119, Ha KOTOpb!X H3-

M9pea HMnynbc '!8CTHUbi, 
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Ta6n11na 5 

2 
4 6 3 5 7 

D Ynpyroe He- :I D • 
II ltBa311- ynpyr11e 
ynp. 

Haaneao I 

I I 483(36; B npo- I 
CMOTpe 45 159(12) 96(5) 13 137(9) 33(9) (I) 519 

• O:lKJill. 
I 

0,70 0,21 I o,o2 
; 

0,53 0,08 

0 6o! O,JO! ! O,oC 0,49! ' 0,12! 
' 1faKCD · •o 06 + : + !0,09 !0,04 :- ' -O,U6 : -0,01 

I 
• I 

N >.1 
113M-

I 

He npoTII-
i 

BOpe'LIIT 
20 

1

1:n 79 12 llO 29 :383 3aKOHaM 
coxpaaea11s I 

I 

' + 0,32! ' o, 05! 0,48± O,IJ! j0,60-
W aKcn. '!0,07 !O,IJ . !o,OI !O,IO .!o,05 

r!pOTIIBQ-
pe"'IIT aaxo-
BaM coxpa-
Bllll 12 5 i 9 9 I 36 

Cornacue c O)i(llllaeMbiMH senH'lHBaMH nnsr 6nH3KHX aaeprua, KOTOpb!e nns tr -P 

B3aHMOll9IICTBHII BKniO"laJOT naHBble, DOny'l9BHb19 1 KaK B BOIIOPOll.llbiX1 Talt H B npo

naBOBb!X nyablpbKOBb!X KaMepaX, a 1T- D - B lj>oToaMyn&CHliX H npoDaBOBbiX !taMe-

pax, ynoaneTBOpiiTen&aoe. 
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Yapyroe H KB83Hyiipyroe p8CC8HHHe 

Bee .nsyxnyqesbie co6biTIBI rro.nsepranacb aaanaay no KHHeMaTHKe ynpyroro 

H KB83Hyrrpyroro paCC8HHHH, nposepHnOCb COOTBeTCTBHe 38BHCHMOCTHM ( 0 - 0 ) 
, p 

( 0 rr - P 17 ) , ( (} P - p P ) C IIpKBne'!eHHCM KH<jlOpM8UHH ITO HOHH38UHH H 3H8KY 38-

PHA8 '18CTHU. Bcero BbiAeneao 45 c o6biTHll yrrpyrHx a Ksaaayrrpyrax saaaMo.nellcTBall 

rr P • Yrnosble a HMIIYnhCHbie pacnpe.neneaaH B c.u.M. npase.neabi aa pac. 2. lla<jl

paKrrHOBHb!ll X8p8KT9p p8CC8HHHR IlpORBnHeTCR A8*8 IIpH CTOnb 6enaol! CTBTHCTHKe, 

8 HMIIYnhCHOM pacnpeneneHBH OT'ICTIIHBO BRACH IIHK npa 1,268 fss/c B COOTBCTCTBHH 

C KHHCM8THKOll ynpyroro paCCCHHHH rt p npa 3,85 rss / c. 

JllaseCTHO / 6/, 'ITO B " p B38BMOII9iiCTBHHX IIpH 3,86 fas/c 

C1 
el 

100%• (19,2±_1,6)% • 
(1 

t ot 

B aaweM onb!Te 

N 
ol 45 

100%-~ . 100%=(14,4 :!:.. 2,3)%. 

Y'IHTbiBan, 'ITO B aawy aa.naqy se sxonano aay'leaae ynpyr·oro paccenanH ,-p 

H 'ITO npH IIpOCMOTpe BIIOnb cnena B03MO*Hbl nponyCKH C06biTHi! ynpyrorO paCCSIIHHR 

IIOil O'ICHb ManhiMB yrnaMB, 6IIB30CTb IIOIIy'leHHOrO OTHOWCHBH K O*BA89MOMY MO*HO 

C'IHT8Tb YAOBII8TBOpBT9nbHOll, nponyCKH ynpyrax H KB83HynpyrHX C06b!TBi! Mbl Orre

HBB88M B 9,5%. 

Heyrrpyrae B38HMOil8ii CTBII H IT-Me30HOB C BYKIIOHBMII 

XapaKTep yrnoBb!X H BMIIYnbCHbiX pacnpeAeneHHll BTOPI!'lHbiX '18CTHU, a TBK*e 

pacnpeneneHI!R no KBanpaTy 'teTb!pexMepaoro rrepenaaaoro HyKnoay HMnynbca npa 

IIMIIynbCe nepBH'IHblX '18CTHU B HCCKOnhKO fas/c YK83b!B88T H8 npeHMyweCTB8HHO 

n e pa<jlepB't8CKOe B3811MOA8iiCTBIIe ,- -MC30HOB C HYKIIOHBMII, EcTeCTB8HHO DOSTOMY 

DOIIb!T8TbCR COIIOCT8BHTb 'IHCII9HHO peaynhT8Thl SKCDepBM8HT8 C rrperrCK838BHRMH 

rrepa<jlepH'leCKoll Monenl!/7/. 

PaccMOTpi!M rrpocTellwae naarpaMMhl (pile. 3). 
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Yrnoeoe pacape~enea.e ayxnoaoe e c.n.M. e nomocaoM npa6n&~eaaa ~aeTca 

cjlopuynoA: 

d17 

I 

Gl 
,._,._, 

-1 
f d61 1 P(61, 17 , 

k 8 WI I 4rr , .... ,, d Cos 6N 

Ill 
• 61 p ( W, m,! , 61 I 

N · (ll2+111)1 , 

6 N - yron paccesuaa uyJtnoua e c .n.M., 

, - aonaaa saepras e c.n.M. , 
Ga 

4, 
- 14, 

m fT- M8CC8 rr -Meaoaa, 

II N- Macca ayxnoaa, 

a - .'lacno rr -Meaouoa e eepxaeii. seplllJiae, 

fl I - 1tB8~paT aepe~aHHOrO BMnym.ca , p8BBb!A 

2 B B 
ll •2k q

2
Coa6N 2m

1
+2P 8 

N 20 

0TBOCHTel!hBO 0603B8'l9HHI CM / 7 / 

(2.30 - 2.39) (2.18) 

B 
q 20 

(2.19) . 

, I II a ) . 
' • , N 

(18) 

( 19 ) 

Yrnosoe pacnpe~eneaae " -Meaoaos c .n.M. B aomocuoM apa6nalKeBHa eCTb : 

da 
(W-mrr)2 .. ~ 2 k

8 

d Cos (J 
f 

B 2 
d 2 

q I du 
17 

, 
(m +(n-1) m 12 

daadta 

w It 
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' 

J 
J 

d 2 (1 · 
2 +I 2 

1 G q p p A 
J d Cos 62 

du 2 dt 2 81fr f2 u' -I 
(A 2 + m 2 ) 2 

1t 

(20) 

211' k() dtl 

. f d t/> 2 
2 I mr 

( (&) 2 ' Cos6Q ) . (&) 

dO 
fl' 

0 q 

3nec& 6 - yron 
fl' 

BbllleTaiOIIlero 1t -Me30Ha OTHOCHTenbHO HanpaBneHBll HM-

nym.ca ua.llaiOmero rr -Meaoaa • 

.[lpyrHe 0603Ha'l9HH!I CM. B/7/, cjlopMyllbl (2.115), (2.120), (2.122), (2,56), 

(2.57), (2.58), (2.13). 

ITpH Bbi'IHClleHHH yrnOBbiX pacupeneneaHA npe.11uonaraeM, 'ITO 

, ( 4l ) - lf· Coast. (21) 
, lrfl' 

4l2, Cos 6 "Q ) - Cout. (22) 

.[lanee MeTOilOM, HCDOnb30BaHHbiM B pa60Te/
8 /, Bbi'IHCll!I9M aap!l.llOBble pacupe.Qelle

HH!I 'laCTHil B rr- N -pealUI.H!IX. ITpe.lluonaraeM coxpaaeHHe H30TOilH'leCJtOro CUHHa 

'B KaJK.IlOA H3 .llHarpaMM p.HC. 3, a T81t:lK9 :B lt8)K.I]Oft :BepiDBBe STIIX AB8rp8MM. 

YMHOJK8ll Bbi'IHCil9HHble DO cjJOpMYilaM ( 18) H (20) yrno:Bble paCnp8118ll8BHH 

H 1t -Me30HOB Ha COOTB9TCTBYIOIIlH9 H30TODH'l9CitH9 ltOScjJcjJHUH9HTbl, UOlly'laeM yr

ll0Bb19 pacupe.QeneHH!I tt +, "-· , p - B 2- H 3-ny'leBbiX 3B931lax B c.n.M. 

Peaym.TaTbl upencTasneabl KpHBbiMH aa pac. 4 H 6, 3aMeTJIO peaJtoe pacupelle

neHHe npOTOHOB aaaa11 H DllaBBOe B03paCTaHHe !tpHBOA llllH -~ ~ ~830HO:B :BDepell, 

'ITO OTBe'laeT OCHOBHbiM DOilOlK9HHRM HCDOnb3Y9MOft TeOpHH, 

011m1to nony'leBHble peaym.TaTbl ODHCbiBaiOT pean&ayiO CHTyanaJO nHIIlb npa
d , . 

6nH3HT91lbHO, TaX KaK KpOMe DOCTOSIHCTBa C9'19HHA U (4l) H---""( (&) 
2 , Cos 6 Q) 

tttt dO rr 
Mbi upenuonaraeM eme , 'ITO .QHarpaMMbl pHc. 1 HBilHIOTCH rnaBHblMK .QHarpaMMaMK, 

H peaosaacbl p , 4l , N OTCyTCTByiOT, ~CBO, 'ITO Y'l9T 9THX B03MOlKHOCTeft DpHBell 
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Obi 1t aaMeaeRHIO noli)"IeHHbiX pacnpeneneRHA, ocooeaao nng pacnpeneneRHA , -Meao

aos, neTmnax non yrnaMH 0 H " 

HeyapyrHe B3BHMoaeACTBHH • -Me30HOB c apoTOBBML 

nByxnyqeBMB C06MTHH 

B HCCnenyeMylO rpynny BXO.D.BT COObiTHB H3 KaHanOB p88JtUHJ! 

rr P-+prr-(mtr 0 l 
(23) 

m c 0,1,2 .. . 
-+n "+,-( m rr 0 ) 

Yrnosbie, HMllyllbCHbie pacnpeneneaBH ,-·- , ,.+ -Meaoaos H npoTOHOB, a TaJOKe 

pacnpeneneHBH coobiTBll no KBanpaTy rrepenaaaoro npOToay 'leTbipexMepaoro HMnynb

ca rrpuseneHbi Ha pac. 4. 

Cpasaeaae yrnoBbiX pacrrpeneneRHII, rrony'leHHbiX B aameM a~~:cnepaMeHTe (cnnom

Hble I'HCTOI'paMMbi), C COOTB8TCTBYlOWKMH peaynbT8TaMB no .D.Byxny'l8BbiM 3B83.D.aM, 

rronyqeaHbiM B sonoponaoll KaMepe rrpa BMrrynbce aaneTaiOmero ,- -Meaoaa 

4,0 fas/c/9/ (rryHKTHpHbie I'HCTOI'paMMbi), ITO KpHT8pBIO X2 rrpBBO.Il.liT I> 38J>nl0'18-

HBIO 0 COBna.D.eHHB rrpB 13,5%, 11,0% B 5% ypOBHRX 3H8'1HMOCTB .D.nll ,-· , tr+ B p 

COOTBeTCTBeHHO, Xopomee cornacae BMeeT Ta&lKe MeCTO .D.nll J>OaljlljlB.Il.B8HTOB 8CBM-
, F- B • 

MeTpHH A c Taonana 6). 
F + B 

BMecTe c TaM cosnaneRHe c TeopeTH'IaCXHMH pacnpeneneHBHMB no A 11 ~ B 

Cos (J * BM88T MeCTO Tonb!>O npB 1% ypOBH8 3Ha'IBMOCTB, "'TO lK8 1>8C88TCB Cos (J* , 
p ~ 

TO COBM9CTBMOCTb paCrrpeneneHHA BMeeT MeCTO ITpB ·1,6% ypOBHe 3H8'1BMOCTH, 8 .o.ng 

• Cos (J _- COBMeCTHMOCTH rrpaKTH'I9CKH B8T, 
fT 

Ha Bbiwenpaseneaaoro MOJKHO npeJK.D.e scero aa~~:niO'IBTb, 'ITO B aaweA BbiOOpKe 

.D.Byxny'leBbiX 3B83.1l. rrpBM8Cb B38HMO.D.8l!:CTBBJ! ,- -M830Ha CO CBH38HHbiMB npOTOH8-

MH, oona.D.aiOWBMB OOnbWBMB 3Ha'l8HHSIMH BMrryn~>Ca <l>epMH, Mana. nanee, y'leT OOpa30Ba

HBB peaoHaHCOB H B3008p npBBen Obi I> ny'lweMy cornaCBIO TeOpHB C SKCIT8pBM8HTOM, 

HMnynocaoe pacnpeneneaue rrpOToJioB s c.n.M. yxaabiBaeT aa aaa'IBTenoayro 

BepOBTHOCTb .ll.BYX'I8CTB'IHbiX nporreCCOB C 00p830B8HB8M p 0 -Me30HOB, 8Ta TO'IK8 

apeHHB nonTsepJKnaeTCB H yrnoBbiMB pacrrpeneneHHBMH, Canbaag aCHMMeTpHB ,- -

Meaoaos B y r nosoM pacnpeneneaHH ,- -Meaoaos B c.n.M. MolKeT Ob!Tb OO'bBCHeaa 
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nscjlpaxnaeA aaneTaK>mero ,- -Meaoaa aa BHPTYallbBOM Meaoae, scnvcxaeMoM BVItno

BOM/10/, KpoMe Toro aasecTao o cymecTBO&aBHH Teaneanaa acnycxaaas anepeA 

,- -Meaosa pacnana p 0 -Meaoaa B ero cacTeMe noxoB. nocnenaee o6cToBTem.-

+ 
CTBO CDOC06cTBY8T T81t~e 3H8q&T81IbBO 6onee H30TpODBOMY pacnpeneneSHIO It -Me3o-

BOB B c.n.M. AcHMMeTpBS! pacnana p 0 
-Meaosa npHBOAHT Tax~e 1t 6om.meA sengqs

ae cpe,~:tsero aaa'leiiJl!l HMnyn&ca ,- -Meaosa no cpasaeRHJO co cpeAIUlM aaa'leiUleM 

BMnym.ca ,+· -Meaoaa (Ta6nana 7, psc. 4). 

B~pa~eRBSSI Tes,~:teRUHSI B~neTa npOTOROB aaaan o6ycnosneaa nepacjleps'lecxaM 

xapaxTepoM "N -B3aRMOAeAcTBHSI npa say'laeMoA aReprsa. 

EfeTblpeJCny'I:eBble C06MTHJil 

B 9TY rpynny BXOABT co6~TBB H3 lt8B8nOB peaxnaA 

m-·O,L:Z. .•. 
(24) 

Yrnosble BMnym.cabie pacnpe,~:teneaas BTOpH'lB~x 'laCTBD B c.n.M. a pacnpeneneaas 

DO !!
2 

DO BC9M MB0~9CTB91UlOCTBM 
p 

DpBB9A8B~ Ra psc. 5 (cDnoma~e rscTorpaM-

M~). COOTB8TCTBYJOIIUI9 pacDpeneneBBB, D011Y'l81lHble B BOAOPOAHOA IUlM&pe npB 

4 ras/c/11/. B306paJKeB~ nyBitTHpOM, 3,~:teCb T8KJKe He Jl861110lt8eTCB p8CXOJKAeBHil, 

Talt 'lTO B811l8 Bhl60pK8 4-ny'leBbiX C06hlTBA UOBTOpS!eT OCBOBBhl8 'l8pThl yrnOBbiX 

pacnpe,~:teneBHA DpH B3aBMOAeJlCTBHBX rr--M830HOB C BOl!OpOAOM, Ha pac. 5 BHAB8 

TeHA9RDBSI K OC118611eHBIO 8BH30TpODBB yrnOBbiX pacnpeneneBBA B It CBHJK8BHIO Cpen

HBX 3B8'l8HBA BM~llbCOB BTOpB'lBbiX 'l8CTBD. no-BBABMOMy, o6~S!Cil9BB9 9TOMY cne

nyeT BC!t8Tb B YB8111l'l81lHB pons B38BM0lt8ACTBBA B ltOB8'lllOM COCTOBBBB C yBenH-

'l9BH8M MBOJK8CTB8BBOCTH, 

neyrrpyrlle B3BllMOI!81lCTBHD lf--M830HOB C RJ!pBMll 

I/JOT09MYII:&CHB 

PaCCMOTpHM B38HMOneACTBHB ,- -Me30BOB c HMnY11bCOM 3,85 ras/c c snpaMB 

cjJOToaMyllbCBH 6ea BHARMOrO p83B8118 Bltpa. Baemae 9TH C06biTHSI YAOB118TBOpmoT 
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KpHTepHSIM aaaHMonelkTBHSJ ,- -Me30HOB c ael!TpOHSMH. OnHaKo TaKa!! Bhl6opKa Mo

*BT conep*BTb TSK*B C06biTHSI KOrepeHTHOrO Hnepnoro H KYliOBOBCKOrO B38llMOJleli

CTBBSI ,- -MB30HOB, K8K C HnpdMH, T8K H C UOJlCTpyKTyp8MH gnep. 

Tpexny~eBMe co6MTHH 

YrnoBbie, HMDYllbCHbie pacnpeneneHHSJ H pacnpeneneaHSJ no xsanpaTy 'IaTbtpex

MepHoro rr e peJlSHHOrO UpOTOHy HMITY1lbC8 npHBBJlBHbl H8 pH C. 6 ( CIT!IOWHbiB rHCTO

rpaMMb!) • nyHKTHpOM H8HBC9Hbl pacnpeneneHHSI BTOpH'IHblX H30TODH'IBCKH-CllMM9TpU'I

HhlX '18CTHU H3 peBKUHJ:iX) 

,+p .. prr+,+,-

(25) 

~P"+"+"- "o, 

H30TODH'IBCKII-CHMM9TpH'1Hb!X B3Y'I89Mb!M pe8KUHSIM 

rr-n .. n ,-,-,+(mrr0)m =0,1,2, ... (26) 

06pamaeT HB ce611 BHHM8Hite JlOBOllbHO CR!IbHO Bblp8*9HH8ll 8CHMM9TpHS1 1T +

M a30HOB (pRe. 6, Ta6miUa 6). Ha S TOT cpaKT Y*C yKR3biBanocb paHee/12/. Mo*HO 

TaKx<e n a pRe. 6 R a Ta6nHue 6 rrpocnenHTb TCHJlBHUHTO K 6onbmRM 3Ha'!eHHSJM A 

no cpaaHcnuto c sKcnepHMeHTOM B aonoponHoll KaMepe. H a6nJOnaeTC!l pacxo*nenHe 

yrJIOBblX pacnpeAenemtft ,+ -Me30HOB (H COOTae·rcTBCHHO ,- -Me30HOB H3 OUbiT8 B 

aonoponuoJ:i KaMepe) ua 5% yposHe 3HR'IHMOCTH no KpHTepuTO H.B. CMupHOBa. Ecnu 

Y'lBCTb, 'ITO HRW 3 KCUCpHMBHT, B OTliH'IHC OT 3KCnepRMBHT8 B BOJlOpOAROH KRMepe, 

OXD8 ThlB89T TBK*C p98KUHH C 'IHC!IOM 17° -M930HOB 60TlblUHM OAHOrO, TO Clle)lyeT 

O*HABTb, 'ITO pacxo*nenHe GyneT HMBTb MecTo M Ha 6onee llH3KOM yponRe aaa'!H-

MOCTH. 

06bSJCHHTb 3TO paCXOX<AeHHC OAHHMH TOllbKO npoUeCCBMH KOrcpeHTROrO PO*nC 

HH!l rr -Meaouoa a a HJ.tpax He ynaeTc H, TaK KaK Y*C Gbwo noKaaano / 1 I, •rro ceqc-

HHSI 3THX npOUCCCOD MO!Ibl rrpB H3Y'Hl9MOJ!: 3H9pl' ~l! , 

x) 
AaTopbl Bblpa*BJOT npH3HaTa1!bHOCTb na6opaTopllSIM Aaxen-Eep1!HH E o aa-

faM6ypr-MJOH XPH 38 JlBHHbte 1!0 yrnOBb!M H UMHYllbCHb!M pt1Cllp Cll911CHIHIM BTCpU'I-

llblX 'IB CT!il\ 0 11I06C31!0 npCAOCTRBIWHl!bte B liX paCitOpH)!((>Hf! t' , 
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Onaoli H3 B03MO)I{HhiX npH'lHH TaKoro noBeneHHH yrnoBhiX pacnpeJJ.eneaal! MO-

)l{eT HBHTbCH npouecc KOrepeHTHOrO pO)I{JleHHH BTOpH'lHbiX 'laC THU Ha IIOJlCTpyKTypax 

ll.llep. CanbHO BbipalKeHHaH acHMMeTpHH rr+ -Me30HOB aaBOl!HT aa Mb!Cllh o B03MO)I{-

HOCTH KOrepeHTHbiX npoueCCOB Ha IIOl!CTpyKTypax HJJ.ep, KOr)la nepBH'lHaH qaCTHU8 

'TepHe T . ' CBOIO HHllHBHltyanhHOCTb H 1T+ -Me30Hhl MoryT 'l8CTO HCnyCKaTbCH C 60llb

WHMH HMIIyllbCaMH IIOJl Mallb!MH yrnaMH ( CM, 38'lepHeHHyiO o6naCTb B HMIIYllhCHOM 

CIIeKTpe 1T+ -Me30HOB, B KOTOpyiO BXOl!HT C06b!THH H3 nepBOrO HHTepBana yrnOBOrO 

pacnpeneneHH H IIOliO)I{HTenbHbiX IIHOHOB), Cp8BHeHHe C TeOpael! IIpHBOl!HT K BbiBOltaM, 

aHanorH'lHbiM nony'leHHhiM nnH nByxny'leBhiX co6hiTHH. 

MHorony'leBble C06biTHH 

Cpenaae 3Ha'leHaH Bena'laH HMnynhCOB, nonepe'lHhiX H npoJJ.onhH bi X HMnynhCOB 

BTOpH'lHbiX 'l8CTHU 5- H 6-ny'leBhiX C06biTHll IIpHBe)leHbl B Ta6naue 7. <frqeTliHBO 

BHl!H8 TeHneHUHH K yMeHbWeHHIO 3THX BeliH'lHH C yBeliH'leHHeM MHO)I{eCTBeHHOCTH, 

CaeKTp s¢¢eKTHBHbiX MEICC 

Ha pac. 7. npaseneH cyMMapHblfi cneKTp aqxpeKTHBHbiX Mace 6oaoHHhiX cacTeM 

C Q "'- 1 H -2 H3 C06biTHli, Conep)l{aUlHX BTOpH'lHhifi npOTOH, 

KpaBaH !jla30BhiX o6beMOB nony'leHa nyTeM ycpenHeHHH KpHBhlX !jla30BhiX o6be

MOB ltliH KaHaliOB peaKUHll 

1T P ... P m 1T , rAe m = 2, 3, 4, 5, 6 (27) 

IIpH PIT-= 3,85 fas/c ITO 3apHJl0BhiM COCTOHHHHM H Ce'leHHHM KaH81IOB peaKUHH, 

B o6nacTa Macchi S -Me3oaa BHJlHB oco6eHHOCTh co cpeJJ.HHM 3Ha'leaaeM Mac

cw 974 MaB. 

ABTOpb! Bb!p8)1{8IOT 6naroJJ.apaocTb K • .Ll. ToncTosy 3a HHTepec K pa6oTe a 

H.H. EyJJ.apaaoli 3a H3MepeHHH a rrpocMoTp. 
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Taeln>ma 6 

BtopH'IRble A "'2 
• IJaCTHnbl Ram 3Kfnep1WeRT SO~OpO~RaR Kawepa " 

,- 0.49~0.130 0.4~0.013 

2 n+ 0.186!0.080 0.168!0.010 

-0.511~0.170 -0.755 .:o. 029 

" - 0.369!0.100 0.12~0.017 

J ,+ o.39L~o.o9o 0.268!0. 015 

-0.79a.:0.200 -0.607.:0. 013 

Tae5JIJ.u~a 7 

Btop~IJ- p • p* pil Hble l 
llaCT~- (Masfc) (Mas/c) (Mas/c) 
l..\bl 

" 
- 493 ±44 26~23 J1a:!:29 

2 "+ 398 !53 266!35 264 :!:35 

824 !146 330.:58 621 ~110 

"- 335 !42 22S.:29 20a.:26 
4 ·,+ 344 !49 219!31 217:31 

659 .:!:144 341!75 47~103 

,- 239 :tao 209!70 82!27 
6 ,+ 254 !73 172!50 183:53 

890 .:.':363 395!161 724!295 

,- 437 !46 287!30 269-28 
3 ,+ 396 :57 241!34 269!J9 

883 !160 409!74 715!130 

" - 381 !76 265.:!:53 272.:!:54 
5 rr+ 365 !91 289!72 182!45 

795 !199 366:92 651!163 

-
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Pac. 1. 3 CKH3bl ycTauoeoK nns coanaHHB cHnbHbiX MarHHTHbiX noneil : a) H-48 Krc, 

e) 40 Krc. 
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J'uc-. 2. Yr·;toBbte H I!MIIYIIbCHbie pacnpeneiiCHHB YHP Y•'HX H 1\fia.Jnynpyl 'HX coobt

' i1fi B C'~lf.M. 
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Pnc. 3. llepn<j>epH'IeCKHe llHBrj)BMMbi, y'IT~HHbie a Teopnn. 
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PHc. 4. Yrnoobre H HMnynbCHble pacnpeaeneHHSI BTOpH'IHbrx '!aCTHU anSI aoyxny

'leBbrX aoeaa B c.u.M. H pacnpeaeneHHe no KoaapaTy '!eTbrpexMepHoro 
nepeaaHHoro npoToHy HMnynbca. KpHBaSI 'a' HOpMHpoBaHa o TO'!Ke Cos6* ~ 

. p •-0,9. KpHBaSI • B' HOpMHpooaHa Ha non Hoe '!He no co6biTHll c npoTOHBMH. 
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P11c. 5. YrnoBbie 11 HMnynbCIIbiC pacnpeneneHHst aTOpll'-iHbiX •wcT·uu a c.u.M. nnH 
qeTwpexnyqeawx 3De3a 11 pacnpeaeneHne no KaanpaTy qcTwpexMepHoro 

nepenaHHoro npoTony nMnynbcy nnst 2-, 3-, 4-, 5-, 6 - JlY'IeBbiX aaeon. 
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Pu:c. 6. Yrnoable a: HMnynbCHb!e pacnpeaeneHHH aropii"UibtX qacru:u a c.n.M. ang 
Tpexnyqeablx 3B93.Q. Kpu:naH • a • HOpMHpoaaaa B TOqKe Cos 0 • £-0,9 
xpnaag •a• HOpMapoaaaa aa nonuoe qu:cno co6b!THA c nporolaMH. 
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Pac . 7 . Pacnpe.lleneHHe co6blTHll, co.llep>KaWHX npoToH no acjMpeKTHBHblM MaccaM 

6030HHblX CHCTeM C aneKTpH'19CICHM 38p51.1l0M Q --1 H Q --2. 
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