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A6ecana11rnun11 JI.H, 11 tip. 10265 

HccneAOB8HHe 38BIICIIMOCTII OCCOUHOTIIBHOfi MHOmecrnettHOCTH 
or nonepeqHOl'O l!Mnynbca BIT- p -B38HMO/l0l!CTBIIHX np11 -10 f38/c 

B pa6ore uccneayercsi noae;:ie1111e accouuarmrnoii ~rno;i,ecroe1111ocr11 
KaK 1YHKUHH nonepeqaoro HMnynbca nu;:ienettHoro rr -Me3oua n pa3nuqttux 
o6nacrsix qiaooaoro npocrpancraa. 3Kcnep11Menra1JbHHe peaym;rar1,1 rrnrep
nperupyJOrcsi Ha OC!IOBe MO;:iena rmyx M0XOHH3~IOB, yq11Tblf1810U1eii B38HMO
neiicraue anpoHHblX cocraansiJOurnx. 

Pa6ora BbmonHeHa. B Jia6oparop1111 BblCOKIIX, 3H€'pl'l!ll OIi.Hi!. 

IlpenpHHT 06be,nmiem10ro HHCTHTYTa H,nepttb!X 11ccJie,noaamdi 

,l),y6tta I 976 

© 1976 Oti'i.ec,uHeHHWU UHCIIIUIIYII JIC,epHblX ucc.;1eC,oeaHui1,l{y6Ha 

1. Beeoe11ue 

B HaCTO.Jlll{CH pa6oTe npeACTaBneHhl pe3ynLTaThl AanL

Heihnero HCCneAOBaHH.JI nonyHHKill03HBHLIX peaKIJ,HH B TT- p

B3aHMOAeHCTBH.JIX /l ,21, npoBOAHMoro B paMKax MC:lKAYHa

POAHOro COTPYAHH'iCCTBa no o6pa6oTKe CHHMKOB c 2-MeT

pOBOH nponaHoaou ny3LipbKOBOH KaMepLI JIB3 01-UIH, 3K· 

CilOIIHPOBaHHOH IlY'iKOM TT- ·Me3OHOB C HMnynLCOM 40 I'3B/c 
Ha YCKOPHTene H<1>B3/3 [ 

B peaKIJ,HHX 

1r-p _. 11 ± + (n -11 + ... 
3ap. /1/ 

u3yqanoc1, noaeAeHHe accou.HaTHBHOH MHO:lKCCTBeHHOCTH 3a-

p.8:lKCHHLIX qacTHIJ, B 3aBHCHMOCTH OT aenHl{HHLI nonepeq

Horo HMnynLca BLIAeneHHoro 11 ·Me3oHa. liLm npoAenaH 

aHanH3 noaeACHHH accou.ua THBHOH MHO:lKCCTBeHHOCTH B pa3 • 

nH'iHLIX o6nacTHX ~a3oaoro npocTpaHcTaa, 'ITO no3aonuno 

nonyqHTL Ba:lKHLie CBCACHH.JI O MexaHH3Max MHO:lKeCTBeH· 

Horo 06pa3oaaHH.J1 qac·THU. a BLIAeneHHLIX 06nacn1x H npo

aepHTL npeACKa3aHH.JI pa3IlHl{HbIX MOAeneu. IlonyqeHHblC 

3KCnepHMCHTanLHLre pe3ynLTaTLI o6cy:>KAaIOTC.JI B paMKaX 

MOAenH ABYX MexaHH3MOB, -y'iHTLIBaIOU{eH B3aHMOACHCTBHe 

COCTaBn.JIIOU{HX aApOHOB. 

IlpHBOAHMLie pe3ynLTaTLI OCHOBaHLI Ha aHanHJe~lO 000 
HeynpyrHx 17- p •BJaHMOACHCTBHH co MHO:>KCCTBCHHOCTLIO 

BTopuqHLIX · qacTHU. He 6onee 12, o6pa6oTaHHLIX cornacno 

npHHJITOH MeTOAHKe /4/. 
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2. 31<cnepuMeumaAbHb1e pe3yAbmambl 

Iloae,neHHe MHO)KeCTBeHHOCTH 3ap.H)KeHHhIX a,cc01.1,HH

poBaHHhlX qacTHI.I, KaK tiiYHKIJ,HH nonepeqHoro HMilYJibCa BbI

,neJieHHOro TT± -MeJOHa BO BCeM KHHeMaTHqecKH ,nocTyn

HOM $a30BOM npocTpaHCTBe npe,ncTaBJieHO Ha puc. 1. 
KaK BHAHO, a o6naCTH P.i. ~ 1 I':JB/c <n(pi)>HBJIHCTCH cna6o 

JaBHcH11.1,eii tbYHKIJ,Heii nonepeqHoro HMnynbca, a npu 6onh-

11IHX pi 3Ta JaBHCHMOCTb npaKTH'-ICCKH HCl.feJaeT. 

f(-p _,:1 + {n-f)J"'f' ~ ... fO 1'~8/c 

6 

f t A ~. 
...._ 

Q ♦ 
~ ~ 

1+ '-::: 

t tt C + 

t 
V S 

otf' _,_J ¥~ • i/-

0,6 l,Z 1,8 2,l.t 
P, ~B/4 

:i:~P!~"~~u~~~~~:~aa~~~i:;::::ii :±"-0::;;::":i~~~i~ 
rjja3oe0My npocmpa11cmey; 

B npe,nb1,ny11.1,eii pa6oTel2 / HaMH 6hIJIO IlOKaJaHO, '-ITO 

TaKoe noae,neHHe <n(pJ> npH OTHOCHTeJibHO He60JibllIHX no

nepe'-IHhlX HMilYJihcax CBH3aHO co cna6bIMH KOppeJI.Hl.l,HHMH 

Me)K,ny n H pi. H ycnellIHO BOCilpOH3BO,nHTCH CTaTHCTH

'-IeCKOH MO,neJiblO B036y)K,neHHhlX KJiaCTepoa. O,nHaKO no

,no6Hoe noae,neHHe MO)KeT HBHThCH n cne,ncTBHeM CYMMap

HOro B03,neiicTBHH pa3JIH'-IHhIX pe)KHMOB noae,neHHH, CBH -

JaHHbIX C pa3HhIMH ,nHHaMH'-IeCKHMH MexaHHJMaMH 06pa30-

BaHHH qacTHIJ,, KOTOpbie MoryT no_. pa3HOMY npoHBJIHTb 

4 

ce6.H B pa3JIHqHbIX 06JiaCT HX $a:30BOrO npOCTpaHCTBa H npH -

rio,nHTh K paJJIHqHOMY BHAY JaBHCHMOCTH < n { p i ) >. 

TaKaH CHTya1.1,nH ,neiicTBHTeJihHO HMeer MecTo, KaK 3To 

cne,nyeT HJ puc. 2a,6,e, r,ne npnae,neHa JaBHCHMOCTh 

<n(p )>AJIH CJiyl.faH, Kor,na BbI,neneHHhIH rr-Me30H Haxo,nHTCH 
J. . 

a onpe,neJieHHOH KHHeMaTnqeCKOH o6JiaCTH. OTMeTHM cne-
,ny1011.1,He xapaKTepHbie oco6eHHOCTH 3THX pacnpe,nenc1rnii: 

a/ B CJIYl.fae, Kor,na BhI,neJieHHaJI '-laCTHIJ,a HaXOAHTCJI B 

06.JiaCTHX $parMeIITaIJ,HH /puc. 2a,e/, 3Hal.feHHH ,.,.-n(pJ> 

5i'-p-»:! ~fn-f).,,,,• · 1/J f'JB/c 

i) X11, >42 0 
,,., . ,, 
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J • ~-.........__- _Jj___:_=,,., ~-0,6 2," P, I'~. 
0 O.IS O,S x,•l$--

Puc. 2. 3aeucuMocmb accot1uamue11ou MH(_/.J1Cecmee1111ocmu om 
nonepe'-111020 UMnYAbca eb1oeAe1111020 rr- - Me3oHa, 11axo-
011"'e2oc11 e pa3AU'-IHblX 06Aacm11x <f,a3oeo20 npocmpaucmea 
/1<puea11 - pe3yAbmam MoOeAupoea11u11 n0Jlope11t1- uueapua11m
HOMY <f,a3oe0My npocmpaucmey/. 
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MeHLllle, 'leM B cnyqae ueHTpanLHOH o6nac.TH / puc. 26/, 
'ITO CBH3aHO CO 3Ha'IHTenbHhlM BKnaAOM MeXaHH3MOBAHqJ

paKl.(HOHHOrO THna B o6naCTHX cpparMeHTal.(HH; 6/ B 06-

naC'I'H q>parMeHTal.(HH MHllle~H H B . l.(eHTpanb~OH ofinaCTH 

MHO)KeCTBeHHOCTb cnafi.o 3aBHCHT. OT p ..L, TOrAa KaK B ofi

naCTH cliparMeHTal.(HH IlY'IKa, B cnyqae BbIAeneHHOro TT- -

Me30Ha, .HafinIOAaeTCH 3aMeTHblH pocT <n(p.J_ )>, Ha'IHHaH 

y)Ke c ManL1x 3Ha'leHHH nonepeqHoro HMnynLca / p .J_ ~ 
;:: 0,3 I':1B/c/; B/ npHMepHoe IlOCTOHHCTBO aenH'IHHbI<n(p )>, 

• . ..L 
HanpHMep, B ueHTpanbHOH o6naCTH, OTHIOAb He 03Ha'laeT 

OTCYTCTBHH KoppenHl.(HH Me,KAY n H p .J_ ' a HBmleTCH 

pe3ynLTaTOM cyMMapHoro AeHCTBHH pa3nH'IHblX KOHKypu

PYIOll.(HX q>aKTOPOB. 3TO HPKO HnnJOCTpnpyeTCH npnBeAeH

HOH Ha puc. 26 Kpnaoii ,nony'leHHOH AnH cnyqaH 06pa3oaa

HHH 'laCTHI.( cornacHo JlopeHl.(-HHBapnaHTHOMY q>a30BOMY 

npocTpaHCTBY 6e3 y'leTa KaKnx-nn6o KOHKpeTHblX MexaHH3-

MOB 06pa30BaHHH qacTHI.( npn MO,nennpoBaHHH MeTOAOM 

MoHTe-Kapno 15~ TaKHM o6pa3oM, 3Ta KpnaaH oTpa,KaeT 

BnHHHHe KoppeJIHl.(HH, o6ycJIOBJieHHblX KHHeMaTHKOH npo

uecca. 

OTMeTHM, 'ITO HaMH 3aperncTpnpoBaH TaK)Ke pocT 

MHO)KeCTBeHHOCTH qacTHI.(, aCCOl.(HHPOBaHHbIX Cy -KBaHTOM 

/rr" -Me3oHoM/ H3 o6nacTH cpparMeHTaunn ny'IKa / puc. 3a/. 
B pe3yJILTaTe AaJibHeHUlero aHaJIH3a 3apH,KeHHhlX qacTHU, 

aCCOUHHPOBaHHblX C BbIAeJieHHblM TT~ - Me 30HOM' o6pa30BaH -

HhlM B o6nacTH cpparMeHTal.(HH ny'IKa, OKa3aJIOCb, 'ITO 

B03pacTaeT MHO)KeCTBeHHOCTb acCOl.(HHpOBaHHblX qacTHU, 

o6pa30BaHHblX B ueHTpaJibHOH o6naCTH / puc. 46/' TOrAa 

KaK MHO,KeCTBeHHOCTb 'laCTHU H3 o6nacTeH cpparMeHTaUHH 

IlO'ITH He 3aBHCHT OT nonepe'IHOrO . HMilYJibCa 6blCTporo 

rr-- -Me3oHa / puc. 4a,e/. Ilpn 3TOM AJIH accounHpoaaH

HhIX qacTHI.( H3 TOH )Ke o6nacTH cpparMeHTal.(HH IlY'IKa 

Ha6JIJOAaeTCH cna6oe naAeHne <n(p.J_)>, o6ycnoaneHHoe, no

BHAHMOMY, KHHeMaTH'leCKHMH 3cpcpe1naMH. 

OTCIOAa CJieAyeT HeB03MO,KHOCTb B HaCTOHll.(eM CJiyqae 

o6'bHCHHTb pOCT MHO,KeCTBeHHOCTH AJIH 6bICTpbIX TT- -Me-

30HOB o6pa30BaHneM Ii AaJILHeHUlHM pacnaAOM B036y,K

AeHHoro COCTOHHHH ny'IKOBOH qacTHl.(bl B pe3yJILTaTe ee 

B3aHMOAeHCTBHH C COCTaBJIHIOll.(HMH aApOHa-MHllleHH/6 / 
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Puc.·. 3. "3aeu'cuMOCll1b acco11ud111U8HOU MHOJICecmeeHHOCl/lU 'om 
nonepe·•mozo 11Mny11bca ebloe11eHilozo y -: KeaHma e pa31ZU'I- · 
Hi.ix' 0611ac111J1x ,jJa:foebzo npocmpaHCl/lBa. . .. 

; j : ' •. ~ , ' • ~ •• 

Ha cne,nyJOll.(eM 3Tane HCCJieAOBaHHH 3aBHCHMOCTH ac

COl.(HaTHBHOH MHO)KeCTBeHHOCTH OT nonepe'IHOro HMnynLCa 

6hlJIH" BbI;::(eJieHbl .nae rpynnhl aCC0l.(HHpoaaHHblX qacTHI.(: 

, 1/. c nonepe'IHbIM HMnynhCOM, HanpaaneHHhlM B TY )Ke CTO

poHy, 'ITO H p.J_ BbIAeJieHHOH 'laCTHl.(bl, T. e; a3HMyTaJibHhlii 

yron ¢ Me)K,ny p +Bhiiien. u p ..1. accou!'feHee 90 ° /TaKH~ qac

THULI 6yAeM Ha3hlBaTb conyTCTBYIOll.(HMH/; 2/ C nonepeq

HbIM HMilyJibCOM,' HanpauneHHbIM B npOTHBOilOnO)KHYIO OT 

P..1.sb1aen~ cTopoHy, T.e·. yron ¢>90° /Ha3oBeM 3TH 0'1aCTHULI 

IlpOTHBOilOJIO,KHbIMH/. 
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.rr-p-n- +(n•l)
11

p+ ... 40 f~B/c 

.Xn- > 0,2 

d) ,r arn114>0,2 l 
1,21- f ! • ♦ 

♦ + 
J,<'[ 

'f----
o) -0,2 < x~ccoq < 0,2 

j 
'01 + t 

1\ 
Q • ♦ 

c 
V ♦ 

3,0 
l------'-

6) .X j{COl.4 <. -0,2 

1,2 t- ♦ ♦ • + f 

f,01 f 
0,6 J,Z 1,8 2,f 

pJ. r1B/c 

Puc. 4. 3aeucuMoc111b acco14ua111ue11oii MHOJtCec111ee1111oc111u 0111 
nonepetJ11ozo UMnYAbca 6bIoe/le1111ozo TT- - Me3011a, 06pa30-
aa1111ozo a 06/lac111u ¢pazMe11ma1JUU ny'-l1<a O/IJl c/ly,,aee, 
Kozda aCCOlJUUpoea1111bIe 'IUC111UlJbl 1IQXOCJJl1IICJI 6 pa3/IU'l1lblX 
06Aac111J1x ¢a3oeozo npoc111pa11c111ea. 

3KcnepHMeHTaJlbHhie ,naHHbie yKa3bIBaIOT ua pa3JlHl{· 

Hl,Ie pe)KHMhl noee,neHH.11 < n(p _i_ ) > ,n:m1 conyTCTBYIOl1'HX H 

npoTHBODOJlO)KHhlX 'laCTIIU / puc. Sa/. TaK, MHO)KCCT

DCHHOCTb npOTHBOUOJlO)KHhlX qacTHU IlOCTOHHHa HJlH cner

Ka pacTeT. Hanponrn, l\UIO)KCCTBCHHOCTb conyTCTBy10mnx 

'laCTHU na,naeT npH :rnalfeHHHX p _i_ Bb!llen.< 1,5 I':JB/c. 3a-

TCM pe)KHM noae,neHHH <n(p J_) :-, MCHHCTCH. AHaJlH3 conyT. _ 
TaKoro pa3JlH'IHoro OOBCJ:{CHHH accouna THBHOH MHO)KeCT-

DCIIHOCTH 6y,ner npnee,neu o cnc,ny10meM paJ,nene, a noKa 
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OTMeTHM, 'ITO. npuee.neHHhJe. peJyJlhTaThl He OpOTHBOpe'laT 

nony'leHHhtM Ha ISR npu JHa'IHTenhHQ 6onh111ttx 3Hep.
rm1x 171. 

lh . puc. 56 cne.[{yeT, 'ITO Ja paJJlH'IHoe noee,neHtte 

BeJlHl{HHhl <n(p J_ ) , J].JlH CODYTCTBYIOl1'HX H npoTHBOflOJlO)K

HhlX 'laCTHU B . 60JlhilleH CTeneHH _OTBeTCTBeHHhl qa_CTHl{hl, 

HMe10mue 6htCTPOThl, 6nH3KHe no BeJlH'IHHe K 6btCTpOTe 

BhI,D:eneHHOro TT - Me30Ha: pa3HOCTb 6hICTpOT t\y = Jy -
Bbll{en. 

Yaccou.G: l. 
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Puc. 5. a/ 3a<JUCIIMOC"1b aCCOlJUQ111U6HOU M1lOJtCecr,zee111wc111u 
0111 nonepe'lllOZO UAtny.1lbCa 8blOe/le1111ozo TT±- Me301la 0/IJI OBYX 
zpynn acco1Juupoaa1111bIx t.tacmutJ: cony111cr,zay10111ux u npomu
eonoA0JtC11bIx on11ocume/lb1IO p J_ BbJAe • • 6/ Ta .»:e 3aeu
CUMOCl/lb O.IIJI rr - - .\Ie30I,a e cAy'-lae Seyx 2pynn accoi1uupo
ea11HblX lJQC111UlJ: 611U31<UX u yOa/leHJlblX or:, 11e20 IIO 6b1cm
pome. 
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,-, AHanorH'IHOe pa3J].eJieHHe accon;HaTHBHOH MHO)KeC'i'BeH

HOCTH Ha·' qaCTH, • COOTBeTCTBYIOJ.QHe'· conyTCTBYIOJ.QHM H 

npoTHBOilOJIO)KHhIM lJaCTHD;aM, 6hinO npoBeJ].eHO u J].JIH cny

'iaH,; Kor.r:ta BhIJ].e"JieHHhIH TT -Me3OH ·. 06pa3oaanCH' B n;eHT

paJihHOH o6naCTH / puc: '6/ . • .nuHaMH'IeCKHH xapaKTep pa3-

JIH'iHhlX- ·pe)KHMOB · IlOBe'AeHHH <n(p J.. ) >C - . .T- H <n(p.J..) >npOTtiB. 
ony • . • 

CJieJ].yeT H3 cpaBHeHHH '. 3KCilepHMe11TaJihHhIX pe3yJihTaTOD 

c aeJIH'IHHaMH <n(p _{)>, nony'IeHHWMH"· JJ.IlH Tex me ycnoaliii 

Ha OCHOBe CMOJ].enupoaaHHhlX cornacHO $a30BOMY npocT~ 

paHCTBy co6bITHH /KpHBhie Ha puc. 6/. 
I,iTaK, o6ycnoaneHHhle KHHeMaTHKOH KOppenHUHH npuao

JJ.HT K pe)KHMY y6L1aamin <n(p.J_ )> Kai< ,nnH conyTcTayromux, 

TBK H J].JIH npoTHBOilOilO)KHhlX 'IBCTHU /xoTH H B MeHbllieii 

CTeneHH/. CneJ].OBaTenhHO, 3KCnepHMeHTBilhHO Ha6nroJ].ae

Mhle 3BBHCHMOCTH <n(p J>conyT." <n(p);npoTirn. OTpa)KalOT 

CHilhHOe BJIHHHHe JJ.HHaMH'IeCl<HX KoppenHD;HH. 

~-p - J(! +{n-fJ,.,. • ... ¥0 l',8/. 
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Puc. 6. 3aeucuMocmb acco14uamue11orl.MHOJ1Cecmee111wcmu om 
nonepetJHOZO UMnyllbCQ 6blOe/leHHOZO TT-± -Me30HQ, 06pa30-
6QHHOZO e 14e11mpa11'i.11oil 0611ac111u.-• Kpueb1e - pe3y11b111am 
MOOeAupoeaHUR COZIZQCHO Jlope1114- UHeapuaHIIIHOMY (PQ3060MY 
npoc111pa11cmey. 
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3. Mooe/lbHblU QHQIZU3 

IlpoaeJ].eM Teneph KalJeCTBeHHhIH aHailH3 ·,3KCnepHMen

TBilhHhlX pe3YilhTaTOB Ha OCHOBe MHOrOKOMilOHeHTHOH 

MOJ].enu, Y'IHThIBa10meiI B3aHMOJ].eHCTDHe aJ].pOHHhIX COCTan-

IlHIOJ.QHX /B ,9 /. . 

CxeMaTH'IecKu a 3TOH MOJJ.enu BhIJJ.enHIOTCH )].Ba Mexa

HH3Ma B3BUMOJ].eHCTBHH aJ].pOHOB KBK COCTBBHhlX CHCTeM: 

1. MexaHH3M "n;eHTpanhHOro" Tuna, npuBOJJ.HI.QHH K 06-

pa3oaaHu10 ''MHrKHx"· '-IBCTHU /TO eCTh qaCTHD;, HMeIOJ.QUX 

2p* 
ManL1e 3Ha'IeHHH KaK aenu'IHHhI \xi=' I -~lL--, _TaK u p .L , 

ys 
npu'leM 3Ha'IeHHH nonepe'!Horo uMnynLca orpaHH'IeHhl He

KoTopoii aenu'IHHOH P+ $p<_tP) rJJ.e p 1KP)nopHJJ.Ka l I':JB/c/. 
Pacnpe,ll.eJieHue 3THX 'IaCTHU 6nu3KO K U3OTpOilHOMY B 

HMilYJihCHOM npoCTpaHCTBe B c.n;.H. 

2. MexaHH3M, . npHBOJ].Hlll;HH f _{)O)KJ].eHHIO COBOKYilHO

CTII qacTHU /"Ilyt-lKH"/ C PJ_--.? p Kp) ' BhineTaIO~HX B KO

Hycax B HanpaaneHHH BhIJ].eJieHHoi 'IaCTHD;hl /oTHOCHTeilhHO 

p J_ /H a npOTHBOilOJIO)KHOM HanpaaneHHH /o6nacTH MaJihIX 

yrnoo ¢ ~ 0 u 6onLmux yrnoa ¢ "'180 °/. 
Ka)KJ].hlH MeXaHH3M COOTBeTCTByeT pa3HhlM THilaM Kop

peJIHD;HH Me)KJl,Y •. MHO)KeCTBeHHOCThlO o6pa30BaHHhlX qac -

THU n u HMilYJihCdM BhI.D,eneHHOH 'IaCTHD;hl p, 'ITO npHBO.D,HT 

K pa3HhlM pe)KUMaM noae.D,eHHH accou;uaTHBHOH MHO)KeCT

BeHHOCTH. 3TH KOppeJIHD;HU HenocpeJ].CTBeHHO CBH3aHhl C 

pa3JIU'IHhlM 3$$eKTHBHhlM HaKJIOHOM OJ].HO'IaCTH'IHhlX pac -

npe.neneHHH no p J_ : 

d du 
B(n,s)"" --[ln ~] 

dp J_ dp J_ p .L !pllKC. 
/2/ 

CooiBeTCTBeHHO, HMeeM pe)KHM "cy)KeJIHH" OJJ.HO'IaCTH'I

HhlX cneKTpOB 

(I) 
B (n,s)-nb

1 /3/ 

u pe)KHM HX "pacmHpeHHH" 

(II) - 1 
B (n,s)- 11 b 2 /4/ 
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Ko3<pqmu.ueHThI b I H b 
2 

MoryT, Boo6me roBopH, cna6o 3a -

BHce;rh OT 3HeprHH. 

11epBhlH MeXaHH3M npHBOAHT K pe)KHMY naneHHH acco

u.uaTHBHOH MIIO)KeCTBeHHOCTH c pocTOM p _._ • TaKHM o6-

pa30M, cna6oe naneHne < n(p _J > AJJH 3Ha'-leHHii P+ BbI,nen. :S 
;: 0,8-:-- 1,0 I':JB/c /puc. 1/ roBOpHT o TOM, '-ITO &JJHHHHe 

nepnoro MexaHH3Ma B 3TOH o6nacTH, KaK H CJJeAOBaJJO 
' • I 

O)KHAaTh, npeo6nanaeT. OAHaKo nnH 6onhrnux 3Haqe1mii 

P-1- 81,,aen. ponh nToporo MexaHH3Ma cymecTnenno B03pa

cTaeT' '-ITO H npHBOAHT K npuMepHOMY IlOCTOHHCTBY <n(p )> 
n o6JJaCTH no p _j_ Bbl/len.-5 2,0 I':JB/c, KOTOpoii orpaHH'-IHBa

lOTCH Haurn naHHhlC. 

PaccMOTpHM Teneph, KaK peaJJH3yeTCH pOJJh BTOporo 

M~X~HH~Ma B OT)\eJJhHhIX BhIAeJJeHHhIX o6naCTHX ta30Boro 

IlpOCTpaHCTBa. 3nech He06XOAHMO OTMeTHTh, '-ITO BO BCeX 

paccMa.TpunaeMhIX cny'-laHx npucyTcTByeT $OH, 06ycnoB

neHnh1ii, B '-laCTHOCTH, nepnhIM MexaHH3M.0M, Bh1neneHue 

Koiopofo 3KC~~pu~eHTaJJh~ri B na~eM crlyqae HeB03MO)K

Ho. TeM He MeHee TaKoii noooJJhHO rpy6b1ii MeTon aHaJJH3a 

Il03BO~HCT IlOJJY'-l~Th ynonrieTBOpnieJJb~Oe cornacue C 3K

cnepuMeHTOM. 

,l],eiiCTBHTeJJhHO, paccMaTpHBaH . noBeneuue BeJJH'-IH
0

Hhl 

<n(p_j_)> AJJH CJJy'-laH 6hICTphIX B C.ll,.H. Bbl)\eJJeHHhIX rr--Me-

30HOB / puc. 2a/' MO)KHO o6'hHCHHTh 11a6n10naeMhIH pocT 

accou.naTHBHOH MHO)KeCTBeHHOCTH 3Ha'-IHTeJJbHhlM BKJJaAOM 

npou.eccoB, nuarpaMMhl KOTOphIX cxeMaTH'-leCKH H3o6pa

)KeHhl Ha puc. 7a. ,l],nH TaKOH nuarpaMMhl cyll.l,eCTBeHJIO 

npennoJJO)KeHHe O $0PM$aKTOpHOH CTpyKType aMilJJHTYAhI 

npou.ecca, xapaKTepH3y10merocH 6oJJbllJHMH JHa'-leHHHMH KaK 

Ix[, TaKnp_._ T.e.-BhJAeJJeHHaH qacTHU.a HMCeT 6onhrny10 Beno-
, 19 ' 

'-IHHY TpexMepHoro HMnynhca p /nonpo6Hee CM. ' lj. BKnaA 

IlOA06HhIX npou.eccon B accou.uaTUBHYIO MHO)KeCTBeHHOCTh 

peaJJH3yeTCH B BU)\e MHO)KeCTBeHHOCTH '-laCTHU. B "ny'-IKe", 

B03HHKa10meM npn B3aHMO)\eHCTBHH COCTaBJJHIOll.\HX HaJJeTaIO

meii 'laCTHU,hl u MHllJeHH. 3TH qaCTHU.hI HMelOT MaJJhie 

3Ha'leHHH BeJJH'IHHhl !xJ, a qucno nx AOJJ)KHO 6hITh TaKHM, 

'IT06hI HX CYMMapHhIB nonepe'IHbIH HMilYJJhC ypaBHOBellJHBaJJ 

p _j_BhIAeJJeHHOH 'laCTHU.hl, T. e. C pOCTOM p _._ ,11.0JJ)KHO 
Bb11len. 

pacTH H 'IHCJJO qacTHU. "ny'IKa"' 'ITO H Ha6n10naeTCH 3K-

cnepHMeHTaJJbHO. IlOATBep)l(,11.aeTCH TaK)Ke taKT HX o6pa-

12 

30BaHHH c MaJJhIMH 3Ha'-leHHHMH \x l /u:eHTpanhHaH o6naCTh/ -

puc. 4~ 3ToT cnyqaii aHanoruqeH npou:eccy rny6oKo tte

ynpyroro n3auMoneiicTBHH nenToHa c aAP0HOM. 

OTMeTHM, _'-ITO pocT ---:n(p_._ )> AJJH JJeTHll.l,HX Bnepe}\ y -
KBaHTOB /rr<.: -Me30HOB/ - puc. 3a - MO)KH0 o6'hHCHHTh 

BKJJa,11.oM npou.eccoB, nuafpaMMhl K0T0phIX H306pa)KeHhl Ha 

puc. 76 /c y'-leTOM SU(3) -cHMMeTpHH/. 

IlepeiineM Teneph K paCCMOTpeHHIO CJJy'-laH, Kor,11.a BhJ

neJJCHHaH qacTuu,a uMeeT Manoe 3Ha'leHue Jx I - BTopoMy 

MexaHU3MY 3AeCh C0OTBeTCTBYIOT .AHarpaMMhl, aHanorn'-1-

Hhie H3o6pa)KeHHOH Ha puc. 7e. B 0ilHChIBaeMOM 3Kcnepu

Me11Te KOHKypeHU,HH ABYX MexaHH3M0B npHBOAHT K npuMep-

110 IlOCTOHHHOMY pe)KUMY IlOBenenuH BeJJU'-IHHhl -'.n(p + ) :> 
rT 6' ~ 6 1 ~ ~JJH OJJbllJHX 3Ha'-leHHH p_j_ H OJJhllJHX 3HepruH CJJe)\yeT 

0)1(0)\aTb pOCTa n(p ) ', '-ITO taKTU'leCKH " UMeJJO MeCTO Ha 
ISR 7 - -' 

r Ji-

~ 
I \ ~ '1 'i, T(Jf( 

:~ 
~-

p 

~ 

d) 

11· -. 
~ 

I I 
I I .n~IOK. ·-
Io=:::__::: 

p ' -----~ 

c5) 

~ ,}(.., ,,n!,I.~"" .. 
I••~ 

~ 
6) 

Puc. 7. ,llua2paMMb1, onucbrna10U1ue 06pa3oea11ue "ny'-Hwe" 
QCCOIJUUP08Q111lblX '-lacmuij 8 paMKQX MOOeilU oeyx Mexa11u3-
M08 OAR cAytJaee, 1<02oa eb10eAe1111b1u rr - Me3011 11axooumcR 
e pa3AU'-11lblX o6AacmRx <.[Ja3oeo20 npocmpa11cmea. 

Pa3JJH'IHhie pe)KUMhl IlOBe,11.eHHH, o6yCJJOBJJeHHhle onu

ChIBaeMhIMH MexaHU3MaMH, npoHBJJ.HIOTCH H npH pa3,11.ene -

HHH accou.uupoBaHHhIX '-laCTHU: B ta30BOM npocTpaHCTBe 

Ha conyTCTBYIOll.\He/oTHOCHTeJJbHO p -'-BbI.Qen / H npoTHBOilO

JJO)l(Hhie. ,l],nH accou:uaTHBHhIX MHO)KeCTBeHHOCTeii B 3THX 

o6JJaCTHX MQ)KHO HanncaTh: 
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(I) (II) 
<n(p )> =<n(p )> +<n(p )> 

-1- conyT. . -1- conyT. -1- ¢"" o /5/ 

H 
(I) OI) 

< n( p .i- >\1pOTHB. =<n (p )1;poTHB. t-<n(p) >¢"" 1800 /6/ 

IlocKOJibKY, no onpe.u.eneHHIO, nepBblH MeXaHH3M .u.aeT H30-
TPOilHOe pacnpe.u.enenue no yrny ¢ , TO 

<n(p .L 

<n( ) (I) 
> - P-1- > 
conyT, -

2 
+ 

(I) 
<n(p )> 
---+ < n(p .L ) > npormr. 2 

(II) 
( ) > 

< n p-1- <p=:O, 

(II) 
<n (p )> 

.L ¢"" 180°. 

/7/ 

/8/ 

Hau6onee oTqeTnuao "pacmennenne" accounaTHBHoii MHo
)KeCTBeHHOCTH Ha .!{Be no-pa3HOMY ee.u.ymne ce611 KOMno
HeHTbl npoHBJIJleTCH B cnyqae, Kor.u.a BbI)J.eJieHHaH qaCTHIJ,a 
HaXOJJ.HTCH B QeHTpanbHOH o6nacTu /puc. 6/. Cna6oe na

.u.enue < n ( p -1-· )> c nyT. npH 3Haqenn11x p -l-BhI/len_?-1,O I':JB/c 
roaopuT o npeo8na.u.aHHH B 3TOH o6nacTH nepaoro Mexa
HH3Ma, O)J.HaKo KOHKypeHQHH BTOporo MeXaHH3Ma 3Haqn -
TeJihHa y)l(e H npu TaKHX 3HaqeHHHX p -'-BbIAen:Ha qTo yKa-
3bIBaeT cpaanenne 3KCnepHMeHTaJibHblX .u.aHHbIX C pe3yJib
Ta TaMH MOJJ.eJIHpoaaHHH no MeTOJJ.Y MOH Te - Kapno / puc. 6/. 

IlpH 66nbWHX. 3HaqeHHHX p -l-BbI]len. BKna.u. BTOporo Me
xaHH3Ma /.u.narpaMMa puc. 7e/ npeo6na.u.aeT, qTo o6ycnoa

nuaaeT enaqane Bb1paBHHBanue xo.u.a < n(p _,_>> conyr. , a 
3aTeM TeH.u.eHQHIO 3TOH MHO)l(eCTBeHHOCTH K pocTy. 

MHO)l(eCTBeHHOCTb qacTHQ B npOTHBOnOJIO)l(HOM "nyqKe" 
pacTeT C poCTOM p -1-BbIAen. , HO 3HaqHTeJibHbIH BKna.u. nep-
Boro MexaHH3Ma npu p < I I':JB/c npHBOJJ.HT K cna6oMy 

-'- -
pocTy <n(p-1- )>npOTHB• 

Eme pa3 no.u.qep1rneM, qTo BbJ,neneHHe KOMnOHeHT B 

accouuaTHBHOH MHO)KeCTBeHHOCTH,'XOHKpeiuo CBH3aHHhlX 
C TeM HJIH llHhlM MeXaHH3MOM 06pa3oeairn11 qacTHQ, 3KCne
pHMeHTaJibHO Heao3MO)KHO'. Ilo3TOMY ananu3, aHanorHqHhIB 
BhJWeonucaHHOMY, HBJIHeTCH neCbMa npu6JIH)l(eHHhlM. TeM 
He Menee ,IJ,a)l(e TaKoe rpy6oe paccMoTpeHue no3aon11ei' 
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B o6mux qepTaX YJJ.OBJieTBOPHTeJibHhlM o6pa30M o6'bHCHHTb 
Ha6mo.u.aeMoe B 3KcnepuMeHTe noee.u.eHHe accoQHaTHBHoii 
MHO)KeCTBeHHOCTH KaK <PYHKQHH nonepeqHoro HMnynbca B 
pa3nuqHhIX o6nacTHX 4>a3oeoro npocTpaHCTBa. 

4. 3a1u110<1e11ue 

Ha OCHOBaHHH pe3yJibTaTOB HCCJie,IJ,0BaHHH 3aBHCHMo
CTH accouuaTHBHOH MHO)KeCTBeHHOCTH OT nonepeqHoro HM
nynhca B 77-p -a3auMo,IJ,eHCTBHHX npu 40 I':JB/c MO)l(HO 
c.u.enaTh cne.u.y10mue BhIBOJJ.hI: 

1. Manax BenuquHa 3KCnepHMeHTaJibH0 Ha6nIO,IJ,aeMbIX 
KoppenHIJ,HH Me)K,IJ,y MHO)l(eCTBeHHOCTblO acC0QHHPOBaHHbIX 
3apH)l(eHHbIX qaCTHQ H rronepeqHbIM HMnynh_C,OM BhI,IJ,eneH
Horo 17 -Me3oHa o6ycnoaneHa CYMMapHbIM ,IJ,eHCTBHeM JJ.BYX 
KOHKypupy10mux THilOB KoppeJIHQHH, CBH3aHHbIX c: a/ KH
HeMaTuqeCKHMH orpanuqeHHHMH H 6/ .O:HHaMHKOH npouec
COB MHO)l(eCTBeHHoro P0)K,O:eHHH. 

2. BL1weoTMeqeuiih1e KoppenHQHH no-pa3HOMY npoxa
JIHIOTCH B pa3JIHqHbIX o6naCTHX <l>a3oBoro npocTpaHCTBa: 
TaK, na6JIIO,IJ,aeTCH p0CT accouuaTHBHOH MHO)KeCTBeHHOCTH 
B cnyqae, Kor.,.na BhI,O:eneHHOH qacTHIJ,eH HBJIHeTCH 17 - - Me -
30H, o6pa3oBaHHblll B o6nacTH qiparMeHTaIJ,HH nyqKa. Ilo
Ka3aHo, qTo 3T0T POCT ne CBH3aH uenocpe.u.cTBeHHO C 
npoueccoM B036y)K,O:eHHH nyqKOBOH_ qacTHIJ,bl. 

3. Ha6n10,naIOTCH pa3nuq11we pe)KHMbl IlOBe,neHHH ac -
couua THBHOH MHO)KeCTBeHHOCTH JJ.JIH conyTCTBy1omux H npo
THBOilOJIO)KHhlX / OTH0CHTeJihH0 p -1- BbI]len/ qaCTHQ, o6ycnoa
neHHbie JJ.HHaMuqecKHMH KoppenHIJ,HHMH. 

4. 3KcnepuMe11Tanht10 na6mo.u.aeMoe noee.u.enue eenu
qu11L1 <n(p-1- )> uaXOJJ.HT YJJ.OBJICTB0PHTeJibHOe KaqecTBCHHOe 
061>HCHCHHC B paMKaX Mo,nenu JJ:BYX MexaHH3MOB, yqnT1>1-
Ba10meii: xapaKTep B3aHMO)J.eHCTBHH a,npoHHbIX COCTaBJIHIO
llJ,HX. 

B 3aKJIIOqenue aBTOpaM npHHTHO Bbipa3HTb 6naro.u.ap
HOCTb KOJIJieKTHBy MC)KJJ.yHapo,nHoro COTpy,nnHqecTBa no 
o6pa60TKe CHHMKOB C 2- MeTpOBOH nponaHOBOH KaMepbI 
3a npe.u.ocTaaneuue .u.aH111>1x, M.ll.ConoabeBy H B.r .rpu-
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umuy 3a noneJHLie 06cy)K.u.eum1, rpynne q>H3HKOB H na6o
paHTOB .Ilpo6neMHOi na6opaTopHH ».u.epuoi qJH3HKH BMco
KHX :rneprHi TI'Y ,· a TaK)Ke 3.r. liapaTalllBHnH, H.C.I'pH
ranaumHnH H B.<I>. lJ.yHHXHHY 3a 'IlOMomh B pa6oTe.' 
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