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co6biTHii, aaperacrpupoaanu~o~x a 1-Merpoaoii 

BOAOPOilJTOii nyabrpbKOBOii KaMepe flB3 OHRH. Hay'leHbl aaaHCHMOCTH MHo

lKecraeunocru 8C<;_OUHHpOB8HHbiX '18CTHil OT 6biCTp0Tr.J H nonepe'IHOro 
+ .. 

HMIIYilbC8 BhJAelleHHblX "- -Me30HOB 1 8 T8KlKe OT KB81lp8T8 JlellOCTOJOUleH 

M8CCbl K BblltelleHJII>IM llpOTOJTy H "--Me30HYo 3KcnepHMeHT81lbHble ll811HbJe 

CPB,!liiHBOJOTCH C npeACK838HHHMH HeKOTOpbiX MOAeneii. nony'leHHble pe3yllh

T8Thl yKa3hiB8JOT 118 B03MOlKHOCTb llpHMeHeHHH MeTOA8 HCCileAOBOHHH 

8CCOUH8THBHbiX MHOlKeCTBeHHOCTeii llpH OTHOCHTellbHO He6onbWHX 3HeprBHX. 

Pa6ora Bhmonuena a fla6oparopuu ar.rcoKHX 3Hepruii OIIRH. 

Coo6weaae 06-..euaeaaoro BBCTBTYT& •.aepaw:a acc.ue.llo-aai. JlY6aa 1977 

' © 1977 06~e()UNt'IUfWU UNCB-YB •6epiiWX UCCJtt'0060NUU.Jly61UJ 

§1. BBE){EHHE 

HccneAOBaHBe acconaaTBBHWX MHo~ecTBeHHOCTeH,cBI-
3aHHWX C KOppeninBJIMB Me~y BTOpB'IHWMB 'laCTBnaMB, 

no3BOnJieT nony'laTL BHtilopManBIO o AHHaMHKe nponeccoB 

MHO~eCTBeHHOrO o6pa30BaHBI 'laCTHn npH BWCOKHX 3Hep

rHIX. AcconHaTHBHWe MHO~eCTBeHHOCTH HHTeHCHBHO HC· 

cneAOBallHCL B pp ·B3aHMOAeHCJBfiX B o6naCTB 3HeprHH 

oT AeCJITKa F3B AO 3HeprHH ISR 1 
• 3KcnepHMeHTanLHWX 

AaHHWX B TT -p - B3aHMOAeHCTBHIX 3Ha'IHTellLHO MeHLWe, 

a CBCTeMaTH'IeCKHe HCClleAOBaHHJI npH 3HeprHH MeHee 

40 F3B OTCYTCTBYJOT. 

B AaHH~H pa6oTe npHBOAJITCJI pe3ynLTaTw sccneAoBa-

HHI nonyHHKDI03HBHOH peaKnHH 

rr -p .... c (p) + (n-1)
3

ap. + ... /1/ 

H3y'lanacL 3aBHCHMOCTL MHo~ecTBeHHOCTB 3api>KeHHWX 

aCCOnBHPOBaHHWX 'laCTBn OT KHHeMaTH'IeCKHX nepeMeHHWX 

BWAeneHHOH 'laCTHnW C • 

B Ka'leCTBe KHHeMaTH'IeCKHX nepeMeHHWX Bw6paHLI: 

6wcTpoTa BWAeneHHOH qacTsnw B c.n.H., nonepe'IHai co

cTaBHIIOJnaJI ee HMnynLca B KBaApaT HeAOCTaiOII{eH MaCCW 

K BWAeneHHOH 'laCTHne. 

3KcnepBMeHTaHLHOH 6a30H HCCneAOBaHHH JIBHnHCL AaH

HWe, nony'leHHwe npH o6pa6oTKe cTepeotiloTorpatilHH c 1-
MeTpOBOH BOAOPOAHOH ny3wpLKOBOH KaMepw JIB3 OH.HH 

o6ny'leHHoH ny'IKOM rr-·Me30HOB c HMnynLCOM 5 F3B/ci2 'J. 
MeTOAHKa o6pa6oTKH B pe3ynLTaTw accneAOBaHHI oT

AenLHWX 3KCKDI03HBHWX KaHanoB ony6nHKOBaHW paHee /3-S/. 
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,lJ;JIJI OKOH'IaTeJILHOrO aHaJIH3a 6LIJIO OT06paHO OKOJIO 

19,5 x 10 3 ~ayx-, 'leTLipex- H wecTHJiyqeawx co6LITHH 

6e3 o6pa3oaaHHJI cTpaHHWX qacTHU. EoJILWHHCTBo nono

*HTeJILHLIX qacTHU 6WJIO O~H03HaqHO H~eHTHclJHUHPOBaHO 

6naro~apg KHHeMaTH'IeCKOMY cPHTY KaHaJIOB peaKUHH H 

BH3yaJibHOH H~eHTH4JHKaUHH no HOHH3aUHH; HeH~eHTHclJHUH
poBaHHbie qacTHUbl BOWnH O~HOBpeMeHHO KaK 17+ -Me30HLI 

H npoTOHLI c aecaMH, o6paTHO nponopuuoHaJILHLIMH ceqeHu

JIM KaHaJIOB COOTBeTCTBYIOIUHX HeO~H03Ha'IHLIX KHHeMaTH

qe CKHX rHDOTe 3. 

§2. 3ABHCHMOCTb ACCOaHATHBHOH 
MHO)J(ECTBEHHOCTH OT M ~ 

JaBHCHMOCTb MHO*eCTBeHHOCTH CHCTeMW qacTHU, o6-

pa30BaHHbiX B accouuauuu c BLI~eneHHOH qacTnueH., oT 

KBa~paTa He~OCTaiOIUeH MaCChi K 3TOH 'laCTHUe HCCJie~oaa

JiaCb B CJie~yiOIUHX peaKUHJIX: 

-

11 -p-. p +X , /2/ 

77-p ->17 - + 
+X , /3/ 

-p ->17-
+ 

/4a/ 17 +X , 
¢.n. 

17 -p -> 17- + 
/46/ 1\. +X ' 

77-p-.77-

<jJ.M. 

+ 
+X . /4B/ 

lfH~eKChl y Bbi,aeJieHHOrO 17--Me30Ha B peaKUHJIX /4a/

/4B/ 03Ha'la10T o6pa3oBaHue ero a pa3HbiX o6nacTJIX 4Ja-

30Boro npocTpaHCTBa: B o6nacTH 4JparMeHTauuu ny'IKa 

p* 
I onpe~eJieHHOH KaK x _ > 0,3, r ~e x == II , p * 

77 p* max 

MaKCHMaJibHO 

~aHHoro Tuna 

(-0,3<x 17- <.0,3) 

4 

max 
KHHeMaTH'IeCKH ~ODYCTHMLIH ~JIJI 'laCTHUhl 

HMnyJILC B C.U.H./, B UeHTpaJILHOH 06JiaCTH 

H o6naCTH 4JparMeHTaUHH MHWeHH (x 17_ <-0,3). 

TaKOH aw6op o6nacTeH 6wn c~enaH no aHanorHH c pa6o

TOH no HCCne~OBaHHID aCCOUHaTHBHWX MHO*eCTBeHHOCTeH 

a K+p -a3aHMO~eHCTBHJIX npH 5; 8,2 H 16 F3B/c 161 , 
r~e 6wna noKa3aHa B03MO*HOCTL npH6nH*eHHOrO pa3~e

neHHJI pa3nH'IHWX MeXaHH3MOB o6pa30BaHHJI 'laCTHU. 

B peaKUHH /2/ 6panHCL TonLKO o~H03Ha'IHO H~eHTH

cilHUHPOBaHHwe /c nOMOIULID KHHeMaTH'IeCKOrO clJHTa HnH 

BH3yanLHOH H~eHTHclJHKaUHH/ npOTOHM, HMnynLC KOTOpMX 

a na6opaTopHOH cHcTeMe He npeawwan 1,2 F3B/c. TaKoe 

o6pe3aHHe COrnacyeTCJI C npHHJITWM B HHKniD3HBHMX 3K

cnepHMeHTaX oT6opoM npoTOHOB H o6nerqaeT cpaaHeHHe 

C ~aHHWMH npH ~pyrHX 3HeprHJIX. IlonyqeHHMe 3KCnepH

MeHTanLHWe pe3ynLTaTw, npHae~eHHwe Ha puc. 1-3, an

npoKCHMHpoaanHcL cornacHo 3aBHCHMOCTJIM cne~yroiUero 

BH~a: 

2 2 
<n(Mx)>= a 1 +b 1 ln(M x)' /5/ 

< n ( M :) > .. a 
2 

+ b 
2
(M :>(3. /6/ 

Jlorapn4JMH'IeCKHH poeT aCCOUHaTHBHOH MHO*eCTBeH

HOCTH c M 2x npe~cKa3waaeTCll, B qacTHOCTH, MYJILTH

nepH4JepH'IeCKOH MO~enbro / 7/, a CTeneHHOH - B MO~eJIJIX 
c o6pa3oaaHHeM KnacTepoa Tuna "nova" IS~ 3KcnepuMeH

TaJibHhle ~aHHbie npH 6onee BhlCOKHX 3HeprHJIX DO~TBep*

~aiOT JiorapuclJMH'IeCKHH pOCT <n(M
2

) > ~nJI He O'leHL MaJihlX 
X 

He~OCTaiOIUHX Mace, a TaK*e nHHeHHLIH poeT MHO*eCTBeH-

HOCTH npH Manwx 3Ha'leHHllX M; a peaKUHH /2/ 19
•
101 . 

Pe3yJILTaTLI annpoKCHMaUHH npu 5 F3B/c npaae~eHhl B 

ma6A. 1. 

JlorapH~MH'IeCKaJI 3aBHCHMOCTL /5/ XOpOWO onHChlBa

eT poeT <n(M x2 )> B peaKUHH /2/ ~ng 3Ha'leHHH M
2 

> 1 F3B ~ 
2 2 X 

a peaKUHH /3/ - ~nJI M x > 4 F3B H a peaKUHH /4a/ -

~JIJI M! > 2,5 F3B 2 . ,ll;nH ueHTpaJILHOH o6nacTH - peaK

UHJI /46/ - cornacue yxy~waeTCJI. 

PeaKUHH /4aj He aHaJIH3HpOBaJiaCL BBH~Y MaJIOH CTa

THCTHKH. 

5 
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Puc. 1. 3aeucuMOC11lb acCOI-IUamueuou MHOJICecmeeHHocmu om 
Keaopama HeOOC11lQ101J4eU MQCCbl K 6biOeAeHHOMY npOITlOHy; 
cnAouma.R Kpuea.R - pe3yAbmam annpoKcuMal#UU AozapurjJ
MU'-IeCKOU 3Q6UCUMOC11lb10 /5/, nyHKITlUpHa.R - cmeneHHOU 
3Q6UCUMOC11lb10 /6/. 

CTeneuHaB JaBHCHMOCTh /6/ TaK~e y~osneTsopHTenb
HO OnHCbiBaeT XO~ H3MeHeHHB <n(M ;)> B peaKl(HH /4a/, 
npaqeM nonyqaJOil(eecB 3Haqeuae napaMeTpa f3 corna
cyeTcB C O~H~aeMOH H3 MO~enH /8/ senHqHHOH 0,5. 
Onacauae B peaKUHH /2/ - uey~osneTsopHTenhHOe, o~HaKo 

~B 3HaqeHHH M! > 1 T3B 2 cornacae ynyqwaeTCB KaK 
no X 2 - KpHTepHIO, TaK H no 3HaqeHHIO senHqHHbl f3 · 

Cne~yeT OTMeTHTb, qTO COOTHOWeHHB /5/ H /6/ no
nyqeHbl a Mo~enBx, paccMaTpHBaiOIUHX npoueccbl MHo
~ecTBeuuoro po~~eHHB B o6nacTH 3Hepra:H nopB~Ka 10

1
7 

7102 T3B /a na6opaTopuoii cHcTeMe/. llo3TOMY TPY~Ho 
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O)I(H,ll.aTb KOllH'IeCTBeHHOrO cornaCHJI C 3THMH rrpe,li.CKa· 

3aHHJIMH 3KCIIepHMeHTallbHbiX pe3ynLTaTOB IIpH 3Ha'IHTenL· 

HO MeHLWHX 3HeprHJIX. Heo6XO,li.HMO HMeTb B BH,ll.y TaK)I(e 

HHTeHCHBHOe o6pa30BaHHe pe30HaHCOB ~ (1236) , p , W H 

,ll.pyrux B "-p ·B3aHMO)J.eiicTBHJIX rrpu 5 F3B/c /4,5/, B 

TO BpeMJI KaK IIpH BbiBO,ll.e 3aBHCHMOCTeH /5/ H /6/ o6pa· 

30Bauue pe3onaucoB JIBHLIM o6pa3oM ue y'IHTLIBanocL. 

3,0 

2,6 

" 2,2 -.. >< 
l: -c 
v 1,8 

1,4 

1,0 

JTp- JI-+ x• 5 r3B/c 

f 

I 

I 
I 

2 

I 

, 
I 

I 

I 

r 
, 

I 

I 

I 
I 

I 

4 6 
M! f38

1 

• 

8 

P~c. 2. 3aeucUMOC111b acCOfiUU111UBHOU MHOJK€C111BeHHOC111U 0111 
Mx K BbiBeOeHHOMY TT-·Me3oHy: cnAowHaJI Kpuea.11 - Ao
zapufPMU'lecKaJI 3U6UCUMOC111b, nyHK111Up - C1/leneHHUJI. 

TeM He Meuee rronyqeuuoe Y.li.OBneTBOPHTenLHoe Ka

qecTBeuuoe H OT'IaCTH KOllH'IeCTBeHHOe OIIHCaHHe 3KCIIe· 

pHMeHTanLHbiX ,ll.aHHbiX IIpH 5 F3B/c Ha OCHOBe 3THX co

OTHOWeHHH MO)I(eT CBH,ll.eTenLCTBOBa.Tb 0 B03MO)I(HOCTH IIpH· 

MeHeHHJI IIO,li.06Horo aHanH3a H IIpH OTHOCHTenLHO He6onL

WHX 3HeprHJIX. 

8 

J 

' 

I 

\ 

1\ 

-z· 
c 
v 

l 

Jlp-Jl- •x• 5f3B/c 

o).Z.->0.3 

_/ 
, .. 

6) ·1),3< z •. < 0,3 

lll.zr c ·O,J 

4 I 10 
M: r.a' 

Puc. 3. 3aeucu.woc1/lb <n(M!)>, Kozoa ebzOeAeHHbiU TT-·.we3oH 
o6pa3ye111c.11 e pa3AU'lHbiX o6AaC111JIX fPa3oeozo npoc111paH· 
c111ea. 

§3. 3ABHCHMOCTb ACCOL(HATHBHOH 
MJIO)J(ECTBEHHOCTH OT IihlCTPOTEI 

H IIOIIEPEqHOFO HMIIYJibCA 

MHo)l(eCTBeHHOCTL accouuupoBaHHLIX qacTHU KaK <llYHK
+ 

UHJI fibiCTpOTbl B C.U.H. Bbl,ll.eneHHbiX TT- ·Me30HOB rrpe,ll.· 

cTaBneua ua puc. 4. cl»opMa pacrrpe,ll.eneHHJI <n(y*)> oT
+ 

pa)l(aeT rrpeHMYIUeCTBeHHOe o6pa30BaHHe Me,ll.neHHbiX TT--
Me 30HoB co 3Ha'leHHJIMH IY *I "" 0 B co6biTHJix c 6onL-

9 
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Puc. 4. 3aeucuMOC111b acco1.1uamueHoil MHOJKecmeeHHocmu om 
6wcmpombt ebtOeAeHHbtX 11 ± - Me3oHoe e c.1.1. u. Kpuebte -
pe3yAbmam annpoKCUMOliUU cozAacHo /7/; nyHKmup - OA.R 
77 +·M€30H06, CnAOWHQ.R AUHU.R - OA.R 7T-·Me30H06 C y*> 0 . 

rneii MHO:>KeCTBeHHOCThlO. 0TMeTHM, 'ITO OTHOCHTeJlhHO 6onh

lliHe 3Ha'leHHH BeJlH'IHHhl <n(y*)> ,IJ,JlJI Bhi,IJ,eneHHhiX 77- ·Me-

30HOB H3 3a.n.ueii nonyc<lJephi yKa3hiBaiOT ua npeHMymecr

BeHHOe o6pa30BaHHe TaKHX 7T --Me30HOB B C06hiTHHX 6onh

rneii MHO:>KeCTBeHHOCTH. IlpHMepuoe llOCTOJIHCTBO < 0 (y *)> 
B 3a.n.ueii nonyc<lJepe MO:>KHO CBH3aTh co cna6oii 3aBHCH

MOCThiO HaKJlOHa O,IJ,HO'IaCTH'IHhiX nonyHHKJll03HBHhiX cneKT· 

poB da I d y * or MHo:>KecrseHHOCTH, o6hi'IHO ua6niO.n.ae

MOB B C~6hiTHJIX C MHO:>KeCTBeHHOCThlO 60Jlhllie cpe,D,HeH /
12

/. 

3KcnepHMeHTaJlhHhle ,IJ,aHHhie annpOKCHMHpoBaJlHCh 3a • 

BHCHMOCThiO 

10 

-l 
< n (y *) - a 

3 
+ b i ch y*) , /7/ 

t 
~ 

1 
1 

nony'leHHOH B CTaTHCTH'IeCKOH MO,IJ,eJlH B036y:>K,IJ,eHHhiX co

CTOJIHHH / 13,14/. B 3TOH MO,IJ,enH ,IJ,enaeTCH npe.n.nono:>KeHHe 

0 CTaTHCTH'IeCKOM pacna,IJ,e o6pa3yiO~HXCH llpH B3aHMO

,IJ,eHCTBHH B036y:>K,IJ,eHHhiX a,IJ,pOHHhiX COCTOHHHH, npHlJeM 

CTpyKTypHaH <lJyHKUHH Bhi6HpaeTCJI B BH,IJ,e, COOTBeTCTByiD

meM pacnpe.n.eneHHID .n.nH 6o3e- ra3a. 

C y'leTOM C,IJ,enaHHhiX pauee 3aMe'laHHH OTHOCHTenhHO 

llpHMeHHMOCTH llO,IJ,06HhiX MO,IJ,enbHhiX npe,D,CKa3aHHH K 3K

cnepHMeHTanbHhiM pe3ynbTaTaM, nony'leHHbiM npH cpaB

HHTenbHO He60JlhlliHX 3HeprHHX, MO:>KHO rOBOpHTb 0 KalJeCT

BeHHOM CornaCHH ,IJ,JlJI CJlylJaJI BbJ,IJ,eneHHhiX TT +- Me30HOB • 

B cnyqae Bbi,IJ,eneHHbiX 77 -- Me 30HOB H3 nepe.n.ueii nonyc<lJe

pbi cne.n.yeT yqecTb BKna.n. npoueccoB c o6pa3oBauaeM 

JlH,D,HpyiDmeii 'laCTHUhi, npHBO,IJ,JI~X K 6bJCTpOMY y6biBa· 

HHIO aCCOUHaTHBHOH MHO:>KeCTBeHHOCTH. IIO,IJ,06Hble npouec

Cbl He Y'IHThiBaiOTCJI BhlllieynOMJIHYTOH MO,IJ,eJlblO, 'ITO yxy.n.

rnaeT ee cornacae c 3KcnepHMeHTOM .n.nH 3Toro cnylJaJI; 

aHanorH'IHaB CHTyaUHB HMeeT MeCTO H B rr-p-B3aHMO.D.eH

CTBHBX npa 40 F3B/c /!4/. 

MynbTHnepa$epH'IecKaH Mo.n.enb 
1151, a TaK:>Ke cTaTac

THlJecKaJI MO.D.eJlb B036y:>K,IJ,eHHhiX COCTOJIHHH /l 3 ,l4/ npe,IJ,

CKa3hiBa10T y6hiBaHHe aCCOUHaTHBHOH MHO:>KeCTBeHHOCTH 

c pocTOM nonepequoro HMnynbca Bhi.D.eneuuo:H qacTHUbl. 

AuanH3 3KcnepaMeHTanbHhiX pacnpe.n.eneuaii, npe.n.cTaBneu

HbiX ua puc. 5, noKa3an, 'ITO y6biBaHHe <n(p ..l )> npo

HCXO.IJ.HT 3Ha'iHTeJlbHO 6biCTpee, lJeM npe,D,CKa3biBaeTCJI 3TH

MH MO,IJ,eJlHMH. 

Y6hiBaHue <n (p 1 )> o6ycnoBneuo uanHlJHeM oTpuua Tenb

HhiX KoppenJIUHH Me:>K,IJ,y MHO:>KeCTBeHHOCTbiO H O,IJ,HOlJaC

THlJHbiMH nonyHHKJl103HBHbiMH pacnpe.n.eneHHHMH dan I dp .l , 

CBJI3aHHbiX, B lJaCTHOCTH, C KHHeMaTHKOH npouecca /14,l 6 / ._ 

O.n.uaKo 3aBHCHMOCTb accouuaTHBHOH MHO:>KeCTBeHHOCTH 

OT p l B pa3JlHlJHbiX o6naCTJIX $a30BOro npOCTpaHCTBa ,IJ,JlJI 

Bhi,IJ,eDeHHOH lJaCTHUhl HMeeT HeO,IJ,HHaKOBhiH BH,IJ, - puc. ~ 

CHJlbHee BCero MHO:>KeCTBeHHOCTb 3aBHCHT OT p .l ,IJ,JlJI Bhl" 

,IJ,eneHHbiX rr± - Me30HOB, 06pa30BaHHhiX B UeHTpaJibHOH 

06naCTH, r,IJ,e 3Ha'leHHJI <n(p 1 )> MaKCHManbHhl llO BeJlH'IH· 

He - puc. 66. 
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Puc. 5. 3aeucu.Mocm& accoijuamue1wu MHOJICecmeeHHocmu om 
nonepe'lHOZO UMnyAbCa 6bJOeAeHHbJX 1T ±- Me30H06. 

PaJnHqHble pe)I(HMhl noBe,IJ,eHHB < n(p 1 ) > npoBBnBIDTCB 

TipH Bbi,IJ,eneHHH .IJ.BYX rpynn aCCOUHHpOBaHHhiX qaCTHU: co

TIYT c TBYIDil\HX H npoTHBononO)I(HLIX. ConyT c TBYIDil\HMH Ha 3 Ba

Hbl TaKHe qacTHULI, ,!J,llH KOTOphiX yron Me)I(,IJ,y HanpaBneHH· 

eM If.!... 3TOH qacTHUhl H HanpaBneHHeM p l Bhi,IJ,eneHHOrO 

1T - Me30Ha MeHee 90 °. )J;nH TipOTHBOTIOllO)I(HhiX qaCTHU 3TOT 

yron cocTaBnHeT 6onee 90 °· 
PeJynLTaThl no,IJ,o6Horo Bhi,IJ,eneHHH npe,IJ,cTaBneHhl Ha 

puc. 7. MHo)l(eCTBeHHOCTL conyTcTBYIOil\HX qacTHU cHnLHO 

y6hiBaeT C pOCTOM p.!... ' TOr,IJ,a KaK MHO)I(eCTBeHHOCTh npo· 

THBOTIOllO)I(HbiX npaKTHqecKH He yMeHLWaeTCH. )J;nH cnyqa.H 

Bbi,IJ,eneHHhiX 1T- ·Me30HOB Ha6nro,IJ,aeTCH HeKOTOphiH pOCT 

<n(pl)> npH JHaqeHHHX P-1. <.S_ 0,6 F3B/c. llonyqeHHhle HaMH 

,IJ,aHHhle He npoTHBopeqaT peJynLTaTaM Hccne,IJ,oBaHHH Ja-

' BHCHMOCTH <n (p.!... )> TipH Cyll\eCTBeHHO 6onLWHX 3HeprH· 

HX /1 ,1~/ ,IJ,llH kOTOpbiX pa3nHqHe B pe)I(HMaX TIOBe,IJ,eHHH 

06'hHCHHeTCH peJynLTaTOM BllHHHHH ,IJ,HHaMHKH npouecCOB 

MHO)I(eCTBeHHOrO o6pa30BaHHH 1 16/. 
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+ Puc. 6. 3aeucuMocm& <n(p1 )>, Kozoa e&JOeAeHH&Je "- -Me-
30HbJ o6pa3y101/ICJI 6 pa3AU'lHbJX 06AaC1/IJIX t;/Ja306020 npo· 
cmpaHcmea. 

ABTopLt 6naro,IJ,apHLI qneHaM COTPY.D.HHqecTBa )J;y6Ha -

liepnHH - KowHue - YnaH·IiaTop Ja npe.IJ.OCTaBneHHe neHThl 

cyMMapHLIX peJynLTaToB ,IJ,nH aHanHJa. ABTOPhl npH

JHaTenLHhl H.C.AMarno6enH, IO.A.Iiy,IJ,aroBy, A.r .Bono,IJ,L

KO H Jl.lliaH,IJ,opy Ja none3Hhle o6cy)I(,IJ,eHHH, a TaK)I(e H.AH

renoBy - Ja n106eJHO npe.IJ.OCTaBneHHhle nporpaMMhl cTa

THCTHqecKoro aHallH3a H r.H.CoKOllhCKOH - 3a H3rOTOB· 

neHHe pHCyHKOB. 
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Puc. 7. 3aaucuMoc•b <n(p.l )> 0.11.11 oayx zpynn QCCOfiUU
poaaHHWX 'IQC.Ufl: cony•c•BYIOJIIUX U npo•uaonO.IIOJICHWX 
o•Hocu•e.llbHO Hanpaa.lleHU.R il.l . 
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