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§t. BBelleHHe 

HccnelloBaHH~ MexaaHaMa aeneHHH Hapa aa llBa HnH 6onee ~parMeHTOB 

rrocBHmeao 6onbmoe 'IHCiio axcrrepHMeHTanbHhiX H TeopeTH'IecK_Hx pa6oT, TeM 

He MeHee, 3TO HBn9HH9 H.3y'leH0 TOnbKO B o6mHX '19pT8X, Tpy.O.HOCTb IIOCTpoe-

HHH ~cnellOBaTenbHOA TeopHH Hllepaoro lleneHHH CBH38H8 C TeM1 'ITO B 

rrpouecc aaeT BKnaa orpoMHoe 'IHCno cTerreaeA CB060ilhl Hllpa, 

OTcyTcTBHe eauaoA MHKpocxorruqecxoA TeopHH Haepaoro aeneHHH, 

ecTeCTB9HH01 CTHMynHpyeT IIOCTpOeHHe pa3nH'IHhlX MOileneA H IIOCT8HOBKy 

MHoro'IHcneHHhlX axcrrepHMeHTOB rro H3y'leHH~ aToro cno*Horo rrpouecca, 

Ha H9.0.8BHHX HCCn91lOB8HHA, IIOCBHIUeHHblX aToMy BOIIpocy, cneayeT 

/1-3/ 
OTMeTHTb pa60Tbl 1 B KOTOpb!X· 6bin 3aperHCTpHpOB8H p8CII8Jl-lleneHHe 

Hllp8 H8 TpH ~parM9HT8 1 IIpH'19M Ha6n~ll89Mblil: BblXOil OCKOnKOB TpoAHOrO 

aeneHHH H8MHOrO Bb!IU9 1 '19M MO*HO 6binO 6hl O*Hil8Tb H8 OCHOBe KarrenbHOA 

/4,5/ 
MoaenH ( CM,, H8IIpHMep, ) , 
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!61 
B 6bln paCCMOTpeH B03MO)I{Hb!H MeXaHH3M pacrraaa-JleneHHSI 511lp8 

HB TpH l!JparMeHTa f!Oil aeilCTBHeM 3HeprHqHbiX TSI)I{enbiX HOHOB, ABTOpa-

/6/ 
MH 6bxna paccMoTpeHa cneayJOwaH KapTHRa npouecca, B peaKUHH c 

TSI)I{enbiMII HOHaMH Ha TSI)I{enbiX 51.1lp8X-MHWeHHX o6pa3yJOTCSI CHnbHOB036y)KJleH­

Hbie KOMrrayHa-srapa c 6onbWHMH Z H A • B peaynbTaTe o6hxqaoro 

.llBOHHOrO aeneRHSI KOMrrayH.Il-51Jlpa C neKOTOpoil BepOSITHOCTbiO o6paayeTC51 

2 
ocKonoK c aocTaToqao 6onbwHM 3HaqeHHeM Z I A , rrpH aToM, ecnH ero 

aaeprHH sos6y)l{.lleHHSI 6onbwe 6apbepa aenenHH, OH MO)I{eT, B rrpHRUHITe, 

eme pas paaaenHTbCH aa asa l!JparMeHTa, TaKHM o6pasoM, aenenHe Hllpa 

H8 TpH OCKOnKa paCCMaTpHBaeTCSI KBK "KaCKBJl" ~6biqHblX llBOli:HblX aeneRHH 

rrpH cpaBRHTenbRO BbiCOKHX aaeprHHX aos6y)l{.lleRHSI, BepoHTROCTb TaKoro 
161 

rrpouecca HMeeT BH.Il : 

p 
3F 

A max 
E* 

= ~ P * (A) W (A). 
E F 

A=A min 

(1) 

rae PE* (A) - oTROCHTenbHbill: BbiXO.Il TH)I{enoro ocKonKa c Maccoii A 

WE* (A) 
F 

rrpH .118HHOi1 3HeprHH B036y)l{.lleHH51 COCTaBRoro 51Jlpa, - BepOSIT-

HOCTb~eneHHSI TSI)I{enoro OCKOnKa C M8CCOi1 A H 3ReprHei1 B036y)l{.lle-

HIISI E* • 
161 

B paMKax nonyqeao yaoaneTBOpHTenbnoe onHcanHe pocTa ceqenHH 

Tpoiiaoro aeneaHsr B saBHCHMOCTH oT z 2 1 A · H aaepnm aoa6y)KJleRHH 

COCTaBnoro S!Jlpa, 

CaenaeM psra saMeqanHA K paccMoTpennoll: MoaenH, 

1. B OCROBe "KaCKa.llHOii" MOJlenH aeneRHSI ne)I{I!T CTaTHCTHqeCK851 

rHITOTe3a, KaK H8 nepBOM 1 TBK H H8 BTOpOM 3Tarrax aeneRHIO npeaweCTBy­

eT ycTanosnenHe cTaTHCTHqecKoro paBnoaeCHH B cHcTeMe. OanaKo H3 

/7,8/ u 238 40 
aKcrrepHMenToB H3BecTno, qTo anH peaKUHH THrra U ( Ar , 2 F), 

4 

238 20 
U (He , 2 F) KpHBaH Maccosoro pacnpeaeneHHH peaKo ywHp 

CTaTHCTHqecKaSI MO.Ilenb aeneHHSI He B COCTOSIHHH o6~SICHHTb 3TO 

TaKHM o6paaoM, anH KonHqecTBeHHoro onHcaHHH xoaa ceqeHHSI ~ 

aeneHHSI B paMKaX 'KaCKa.llHOA' MOilenH Heo6X0.11HMO HCrrOnb30Ba• 

MeHTanbHbxe sHaqeHHH l!JyHKUHH PE*( A) ( nH 6o aena'l'b aononHHTe. 

nono)l{eHHH o l!JopMe Maccosoro pacnpeaeHeHHH); sHaqeHHH )l{e l!J: 

PE *(A), BbxqHcneHHhiX Ha ocHose cTaTHCTHqecKoA MoaenH, He 

KOnHqecTBeHHOMY COrnaCHIO C 3KCrrepHMeHTanbHbiMH .llaHHbiMH ( C 

/9/ 
2. B s yrnosoM pacnpeaeneHHH Ha6nJOaancsr npeHMyme 

BhmeT snepea ocKonKoB TpoAHoro aeneHHsr. HecoMHeHHo, o6~Hca 

ro l!JaKTa B paMKaX CTaTHCTHqeCKOA MO.IlenH BCTpeTHT Cepbe3Hbl< 

3. 3KcnepHMeHTanbao aa6nJOaaeMbiA cneKTp cyMMapaoA KHJ 

3HeprHH OCKOnKOB TpoAaoro .lleneHHH f!QqTH B.llBOe WHpe, qeM 3T 

/10/ 
3biBaeTCH CTaTHCTHqeCKOA MO.IlenbJO 

4. H, HaKoHeu, nocneaHee saMeqaHHe. B paccMoTpeaaoA c: 

aeneHHSI H.llpa Ha TpH l!JparMeHTa aeT MecTa anH npHMbiX npouec 

II • MexauuaM geneuus agpa ua TQH ocKnnKa B 

peaKUHSIX C TSI)I{enbiMH HOHaMH 

I 11 12/ 
B ' aaMH cl!JopMynHposaa npocToii MeTO.Il BbiileneHHH 

KaHana aeneHHSI B peaKUHSIX C TSI)I{enbiMH HOHaMH, HarrOMHHM KO) 

coaep)l{aHHe, B MOMenT y.11apa TSI)I{enbiA HOH rrornomaeTCSI Ref!OC) 

B soae aaaHMO.IleAcTBHH. CyMMapnaH Macca, aoaneqeanaH a .llBH 

pas a a IL a4KJ>, + A 1 , rae A 1· - Macca aaneTaJOmero Mona, Jl 

a4KJ>eKTHBHaSI Macca, paCCMaTpHBaeMaSI RaMH KaK rrapaMeTp MOllE 

THqecKaH aaeprHH, nepeaaHHaH Macce IL ~l!J. + A 1 , npH6nH)I{E 
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238 20 

U (He , 2 F ) KpHBaH Maccosoro pacnpeJleneHHSI peaKo YlliHpS!eTcH H 

CT8THCTHqeCK8SI MOJlellb )leneHHSI He B COCTOSIHHH o6~SICHHTb 9TOT ~aKT. 

TaKHM o6pasoM, Jl1IH KonHqecTseHHoro onHcaHHSI xoJla ceqeHHH TpoAHoro 

JleneHHSI B paMK8X wK8CK8JlHOftw MOJlellH Heo6XOJlHMO HCU01lb30B8Tb 9KCnepH­

MeHT81lbHbie aHaqeHHSI ~yHKUHH PE*( A) ( nH 6o Jlena'l'b JlononHHTellbHhie npeJl­

nono>KeHHH 0 ~OpMe MaCCOBOrO pacnpe)lGJieHHSI) j 3HaqeHHSI >Ke ~YIIKUHH 

PE*( A), BbiqHcneHHhiX Ha ocHose cTaTHCTHqecKoA MOJlenH, He npHBOJlHT K 

KOIIHqecTBeHHOMy cornaCHIO C 9KCnepHMeHT81lbHblMH Jl8HHbiMH ( CM. HH>Ke) • 

/9/ 
2. B B yrnosoM pacnpeJleneHHH Ha6niOJlancH npeHMymecTBeHHbiA 

Bbl1leT snepeJl OCKOIIKOB TpOAHoro JlelleHHSI. HecoMHeHH01 o6~SICHeHHe 9TO-

rO ~aKTa B paMK8X CTaTHCTHqeCKOA MOJlenH ~CTpeTHT cepbe3Hhle TpyJlHOCTH. 

3. 3KcnepHMeHT81IbHO Ha61IIOJlaeMbiA cneKTp cyMMapHOA KHHeTHqeCKOA 

9HeprHH OCKOIIKOB TpOftHOrO JlelleHHSI noqTH BJlBOe lliHpe, qeM 9TO npeJlCKa­

/10/ 
3biBaeTCSI CT8THCTHqeCKOft MOJlellblO 

/6/ 4. H, HaKoHeu, nocneJlHee saMeqaHHe. B paccMoTpeHHOA cxeMe 

JleneHHSI S!Jlpa Ha TpH ~parMeHTa HeT MecTa Jl1IH npHMbiX npoueccos. 

11 • MexaHH3M geneuua sgpa Ha TQH QCKQDKA B 

...... peaKUHSIX C TSI>KellbiMH HOHaMH 

111 12/ u 

B ' HaMH c~opMynHpoBaH npocTOH MeTOJl BhiJleneHHSI npHMoro 

KaHana JleneHHSI B peaKUHSIX C TSI>KellbiMH HOHaMH. HanoMHHM KOpOTKO ero 

COJlep>KaHHe. B MOMeHT yJlapa TSI>K91lbiA HOH nornoUiaeTCSI HenocpeJlCTBeHHO 

B soHe saaHMOJleAcTBHH. CyMMapHaH Macca, sosneqeHHaH B JlBH>KeHHe, 

paBHa p. ~. + A 
1 

, rJle A 1 - Macca HaneTaiOmero HoHa, 
p. ~~. -

~~eKTHBHaSI Macca, paccMaTpHBaeMaSI HaMH KaK napaMeTp MOJlellH. KHHe-

THqecKaH aueprHH, nepeJlaHHaH Macce P. ~~. + A 1 , npH61IH>KeHHo pasHa: 
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~ 

A l 

T 
IL a<jJ¢. + A 

E, 
2 

cos e, ( 2) 

rae (} -yron Me)KJlY OCbiO CHMMeTpHH HJlpa-MHl!IeHH H HanpaaneHHeM 

yaapa, E 1 - KHHeTH'IeCKaH 9HeprHH HaneTaJOl!Iero HOHa B MOMeHT yaapa: 

E, f - VB ( VB -KynoHOBCKHtf 5apbep) • nepeaaHHbif.i B HanpaB-

neHHH OCH CHMMeTpHH HJlpa-MHl!IeHH HMnynhC nopO)KJlaeT JlBU)I{eHUe, KOTO­

poe HMeeT "opraHU30BaHHbiH" xapaKTep, npocTef.il!Iee npeanonO)I{eHUe 0 

TOM, 'ITO ';TO JlBU)I{eHUe nepeXOJlUT B KOnneKTHBHOe {3 -BU5paUHOHHOe 

JlBU)I{8HH8 CW~TeMbl JlaeT B03MO)I{HOCTb oueHHTb Ce'leHHe IlpHMOI'O KaHana 

/ll,l2/ 
aeneHHH, KaK noKa3aHo B , ceqeHHe npHMoro aeneHHH BcneacTBHe 

MexaHH3Mfl Heyrrpyroro yaapa HMeeT BHJl: 

rrpHM, TTab arcsin~ --2- arcsir(l=oosOL 2 
(E)=---- [ ( ----- t y J- ~ ) -(---~--A..+ cos 0 yl-~ cos fl )]K(E) 

2 ~ ~ k "" ' 

a 
. f 

' (3) A 7 E1 -~ ~ 
0 k = arc cos [ ( -------- ) V f j 

IL acfJ<jJ.+ A l 

III 12/ 
(CMbiCn H 0503Ha'leHHSI Te )l{e, 'ITO H B ' ). npHMeHHM pa3BHTbie B 

Ill 12/ 
pa5oTaX t Coo5pa)l{eHHH K HHTeprrpeTaUHH 9KCnepHMeHTanbHbiX JlaHHbiX ...... 
ITO ceqeHHHM neneHHH Hllpa Ha TpH OCKOnKa, 

MexaHH3M aroro npouecca npeacraanHerc~ raKHM: Ha nepBOM arane pe­

aKUHH B npHMOM KaHane o5pa3yJOTCSI JlBa <jJpar,MeHl'a, npH 91'0M 'laCl'b KHHel'H'IeC­

KOH 9Hepi'HU HaneTa!Ol!Iei'O HOHa peanH3yeTCH B BHJle 9HeprHH "KonneKTUB-

HOI'O" JlBH)I{eHHSI MaCChl IL a<P<P. + A 7 ( <jJopMyna 2); ocTaBl!IaSJCH qacTb 

YXOJlHT Ha BHyTpeHHee B035y)KJleHHe OijHOI'O U3 OCKOnKOB aeneHHH, nocnea-

Hee yTBep)KJleHHe CBSI3aHO C TeM, 'ITO IlpHMOf.i npouecc npoTeKaeT 3a HJlep-

Hbie BpeMeHa, B TO BpeMH KaK Ha ycTaHOBneHHe CTaTHCTH'IeCKOI'O paBHOBe­

CHH Tpe5yJOTCSI 3Ha'IUTenbHO uonbliiUe BpeMeHa. Ha cnenyJOl!IeM 9Tane pea!{­

uuu CUnbHOB035y)KJleHHblf.i OCKOnOK CTaTHCTH'IeCKHM CITOC050M nenHTCH, 
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l 
i 
I 
(: 
·' \• 

I 
~ 
I 
' 1 

I~ 
f1) 

Torna nnH oTHol!IeHHH ceqeHHf.i a Jf I a2f (%) HeTpyaHo nony'IHTb 

liiYIO <jJopMyny: 

IlpHM, 
u3f JOO u2f u2f(E*,A,J (A

1
-AI2)2 

-(%) = -----.-- ---- r -------- exp [- ---~--] c u nonH. · 2 
2f y17<!!.2> u u Heynp. <!!. > 

npHMo 2f IlpSIM, 
IlpHM, 

rne a 2 f - ceqeHHe npHMOro KaHana JlBOltHoro aeneHHH, 

Heyrrp. 2 
u 2f (E*, A, )I u - aenHMOCTh, <!!. > - nonylllupuHa Maceo 

IlpSIM, 

pacnpeaeneHUH ocKonKoB JlBOltHoro aeneHHH B npHMOM KaHane. B 

( 4) KpHBaSI MaCCOBOI'O pacnpeaeneHHH annpOKCHMHpyel'CH, !{aK a1 

TO B 60nbliiUHCTBe pa5oT, <jJyHKUHeft faycca. cl>yHKUHOHanhHaH 3aBJ 

aenH MOCTH OT 9HeprHU B035y)KJleHUH, MaCCOBOI'O 'IUCna H ee 'IH< 

/13/ 
3Ha'leHUH H3BneKaJOTCH U3 8KCilepHMeHTanbHbiX JlaHHbiX 

HaMu npoaeneHbi pac'leT.t>I oTHollleHuH ce'leHHft u 1 u anH 
Jf 2f 

U 
238 

( Ar 4 ~ 3F) B HHTepaane 3Ha'leHHf.i 9Hepruu HaneTaJOl!Iero H 

( 300 ~ fAr~ 380) • 3HeprHH B035y)KJleHHH OCKOnKa, HCilbiTI>~BaJOIUI 

aanbHeltllleM neneHue, onpeaenRnacb U3 cooTHoweHHH: 

E* ( IL a<j?Q1,+ A 7 sin 2 e 
IL a¢¢.+ A 1 

)E,. 

113/ 
llnH JlaHHOft 9HeprUH B035y)KJleHHH H3 H3XOJlHnBCb <!JyHKUHOHa, 

(E* A IV Heynp. A 
3aBUCHMOCTb OTHOII!eHUH a2 f ' f I. a OT f • Pe3yn1 

paC'IeTa npHBeJleHbl Ha puc, 2. J-f3 pucyHKa BHJlHO, 'ITO OTHOCHTenJ 

BepOSITHOCTb o5pa3oBaHHH OCKOnKOB MaCKUM8nhHa B HHTepBane Ma 

queen 185 ~A f S 195 ('ITO cocTaBnHeT rrpu5nu)l{eHHO 2/3 oT nonHor 

Boro qucna runoTeTuqecKoro KOMnayHn-Hapa). Ha cnenyJOIUeM 9Ta 

UUU, KaK 9TO U3BeCTHO JlnH neneHHH BhlCOKOB035y)KJleHHOI'O COCTOH 

HaU6onee BepOSITHO CUMMeTpH'IHOe JleneHHe, 

7 



TorJla JlnH oTHoweHHH ceqeHHii a 31 I a11 (%) HeTpyJlHO rrony'IHTb cneJlyJO-

WYIO <llopMyny: 

IIpS!M, l 
a31 100 all a2,(E*,A 1) (A 1-AI2) 
-(%) = ------.-- ---- { -------- exp [- ----!..--] J A ( 4) 
a rronH. · He 2 I • 

21 y17</).2> a a yrrp. </),. > 
IIpHM, 21 IIpS!Mo 

IIpHMo 
rJle a 

2 1 
- ce'leHHe rrpHMoro KaHana JlBOtlHoro JleneHHH, 

Heyrrp. 2 
au (E*, Al)la - )lenHMOCTb, <.1 > - rronywHpHHa Maccosoro 

IIpS!M, 

pacrrpeJleneHHH ocKonKOB JlBOAHoro JleneHHH B rrpHMOM KaHane. B ¢opMyne 

( 4) KpHBaH MaCCOBOrO pacrrpe)leneHHH arrrrpoKCHMHpyeTCSI, !(aK 8TO IIpHHSl­

TO B 6onbWHHCTBe pa6oT, <llyHKUHetl faycca, 4>yij.KUHOHanbHaSI aaBHCHMOCTb 

JlenH MOCTH oT aHeprHH soa6y>KJleHHSI, Maccosoro 'IHcna H ee 'IHcneHH&Je 

113/ 
3Ha'leHHSl H3BneKaJOTCH H3 8KCIIepHMeHTanbHhiX JlaHHbiX 

HaMH rrpoBeJleHbi pac'leTi>I oTHoweHHH ce'leHHtl a 1 a JlnH peaKUHH 
31 21 

u 238 ( Ar 40, 3F) B HHTepsane aaa'leHHii aaeprHH aaneTaJOmero HOHa 

( 300 :5_ E Ar:5_ 380), 3aeprHH B036y>KJleHHSI OCKOnKa, HCllbiTh~BaJOIIJero B 

)lanbHeftweM JleneHHe, onpeJlenHnacb H3 cooTHOWeHHSI: 

..... 
E* 

( lla4lQ1,+ A 1 sin 2 e 
11 a<P<P. + A 1 

!E
1

• ( 5) 

113/ 
llnH naHHOH 8HeprHH B036y~JleHHS! H3 HaXOJlHnBCb <llyHKUHOHanbHaSI 

(E* A 'V aeyrrp. A 
3aBHCHMOCTb OTHOWeHHSI a 2f t I I. a OT I , PeaynbTaThl 

pac'leTa IIpHBeneHbl Ha pHC. 2. Ha pHCyHKa BHJlHO, 'ITO OTHOCHTenbHaSI 

BepOSITHOCTb o6pa30BaHHSI OCKOnKOB MiCKHManbHa B HHTepBane MaCCOBhlX 

'IHCen 185 :SA 
1 

:S 195 ('ITO cocTaBnSieT rrpH6nH~eHHO 2/3 oT rronHoro Macco­

Boro qHcna rHIIoTeTH'IecKoro KoMrrayHJl-HJlpa). Ha cnenyJOIIJeM aTarre peaK­

UHH, KaK 8TO H3BeCTIIO JlnSI neneHHSI BbiCOKOB036y~JleHHOrO COCTOSIHHSI S!Jlpa, 

HaH6onee BepOS!TIIO CHMMeTpH'IHOe JleneHHe, 
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260 -280 300 .5.10 jl,() 360 ;fJO EA,{Mev) 

PH c. 1. OTaoweaHe ce'leHHA u311 u 21 ( B npouea:Tax) B aaBHCHMOCTH oT 
aaeprHH aaneTaJOwero Hoaa. KpHBaSI 1 - pac'l:eTHbie aaa qea:HSI ce'l:eHHA 
u31 I u21 (%) c y'leToM BnHBHHSI cpenaero yrnoBoro MoMea:Ta aa BenH'IHHbi 
nenHMocTett. KpHBaH 2 - pac'l:eTHbie aaa'l:eHHSI ceqea:Htt u I u (%) 

. 3f 2f 

6ea y'leTa BnHBHHSI cpenaero yrnoBoro MoMea:Ta aa BenH'IHHbi JlenHMocTett. 

8 

j 
• 

I 
I 
I 

~",:,. 
Jl.f 10"' 

I 

6 

4 

I 

1() .. 

8 

6 

4 

f 

f)_, 

a ~ ~ ~ ~ ~ ~ m ~ ~ m m m 

PHc. 2. OTHOCHTenbHbifi BbiXOA Maccbi A f • Ha rpllr\lHKe n 
KpHBbJe, COOTBeTCTByJOIUHe pa3nH'IHbiM 9HeprH51M B030Y)I(JleH 
OCKOnKa, o6pa30B8HHOro Ha nepBOM 3Tane peaKUHH. 
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«<f tfO 129 IJO llo9 1,g t59 f19 eo 199 l'1 e29 219 1111 m ·IY 

PHc. 2. OTHOCHTenbHhiH BbiXOil MaCchi A 1 • Ha rpn¢HKe rrpencTaBneHhi 

KpHBbie, CODTBeTCTBYIOIUHe pa3nH'IHbiM 3HeprHSIM B036Yli<JleHHSI TSI)!(enoro 

OCKOnK8
1 

o6pa30B8HHOrD H8 rrepBOM 3Tarre peaKUHH. 
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Ill 

TaxHM oopa3oM, aeneHHe Hapa Ha TpH ocxonxa cpaBHHMoft MaCChi (~To 

Ha5moaa'eTCH axcnepHMeHTanbHo) ecTb npocToe cneacTBHe pa3BHToro 

3aecb MexaHH3Ma. 

TaKHM oopa3oM, ace aenH~HHhi a cooTHOlueHHH ( 4) onpeaeneHhi. 

Pe3ynbTaTbi pac~eTa npHaeaeHbi Ha pHc. 1. no nosoay cpaBHeHHH pacc~H-

TaHHhiX 3Ha~eHHA a31 I ai1 c axcnepHMeH:ranbHhiM~ aaHHhiMH caenaeM oaHo 

3aMe~aHHe. Ha a5comoTHbie aenH~HHbi aenHMOCTH oKa3hiBaeT cHnbHoe 

anHHHHe aenH~HHa cpeaHero yrnoaoro MOMeHTa, peanH3yeMoro a peaKUHH. 

BcneacTaHe aToro ce~eHHH MoryT MeHHTbCH a aaa-TpH pa3a. K co*aneHHro, 
· Heynp 5onbUJHe oUJHOKH axcnepHMeHTanbHO aaAaeHHoA aenH~HHbi a (E*, A )I a • 

21 I 

He no3BOnHroT npoaecTH 5onee To~Hoe cpaaHeHHe c axcnepHMeHTanbHhlMH 3Ha-

~eHHHMH a 31 I a 21 • npHaeaeHHhie aaHHbie no a~ 
1 
I a 

21 
( c y~eToM caenaHHo..,. · 

ro 3aMe~aHHH) HaxoaHTCH B xopoUieM xonH~ecTBeHHOM cornacHH c axcne-

pHM9HTOMo 

npeanonO*HM Tenepb, ~TO TpoftHoe aeneHHe ooycnoaneHo TOnbKO 

CTaTHCT,H~eCKHM MexaHH3MOM. nnH OTHOUJeHHH ce~eHHA a I a 
31 21 

3a c~eT 

CTaTHCTH~eCKOH ~aCTH HMeeM: 
...... Ac 2 

KoMn. . (E* A· ) (A 
1

- -) 
a 21 a21 , 2 

- r ---- exp [- ] J A 1 • 

100 a31 1-

-(%, - -_ ,-<!-,:, ·2~·>· a21 
y 1T CTaT, a21 nona'. a Heynp. <l\2> 

CTaT. 

( 6) 

238 40 
Toraa anH peaxuHH U (Ar , 3F) npH E = 300 Maa,E*., 100-110Maa, 

a 
3
,fa

2
,('JQ"'0,04, ~To B 45 pa3 oTnH'IaeTcH 'oT axcnepHMeHTanbHoro 3Ha'l:eHHH 

( 1.8). 

Ill. P e 3 y n b T a T hi 

1. CpaaHeHHe axcnepHMeHTanbHhiX aaHHhiX no CeqeHHHM TpoAHoro 

aeneHHSI C pacqeTHblMH yKa3bJB aeT Ha xopoUiee Ka'leCTB9HHOe H KOnH'I9CT-

aeHnoe cornacHe. 

10 

2. npeoonaaaHHe BhlXOna OCKOnKOB B nepenHIDID nonyc¢ep 

pac~eaeneHHH npH TpOMHOM neneHHH HerrocpeoCTB9HHO CBSI3aHo 

HHeM rrpHMoro KaHana aa rrepaoM aTane peaKUHH. 

3. KaK oTMeqanocb B BBeneHHH, aKcrrepHMeHTanhHO aa5nro 

CITeKTp CYMMapHOH KHHeTH'IeCKOH 3HeprHH OCKOnKOB 3Ha'IHTenbH 
/10/ 

qeM aTo rrpencKa3hlBaeTCH cTaTHCTH'IecKofi Moaenbro • Oaro 

caHHaSI HaMH MOnenb rrpearronaraeT, 'ITO 3Ha'IHT9nbHaSI 'laCTb K 

aHeprHH aaneTaroUJero HoHa peanHayeTCH B rrpHMOM KaHane B Bl 

TH'19CKOH 8HeprHij OCKOnKOB. nocKOnbKY ITpSIMOH KaHan aeneHHSI 

Hnpa ITO CTaTHCTH'I9CKOH T90pHH KHHeMaTH'IeCKH He3aBHCHMblo Tl 

OHCITepCHSI cyMMapHOH KHHeTH'I9CKOH 8HeprHH OCKOnKOB TpoftHOrl 

paBHa cyMMe nHcnepCHH B ITpSIMOM H CTaTHCTH'IeCKOM KaHanax. 
- A 7 -

cyMMapHhJfi crreKTp yUIHpS!eTCSI Ha aenH'IHHy T = E co 
l.t a¢¢: A 7 I 

'ITO npHBOOHT K CornacHro C 8KCITepHMeHTOM. 

4. npeano*9HHaSI MOnenb IT03BOnS!eT CuenaT BbiBOa, 'ITO C 

M8CCOBOrO 'IHCna HaneTaromero HOHa CTaHeT BITOnHe B03MO*Hb!M 

'leTBepaoro aeneHHH. CneayeT O*HnaTb, 'ITO aepoRTHOCTb ~eneHJ 

Ha qeTb!pe OCKOnKa 5yneT cyUJeCTBeHHO 3aBHC9Tb OT 8HeprHH H 

aaaHMoaei1CTBYIDUJHx Hnep. Oco5eHHo a¢¢eKTHBHhiM oa aon*eH 5t 

peaKUHSIX, COITpOB0~8IDUIHX CTOnKHOBeHHe LienSIUJHXCSI SIL!ep. 
Ill 12/ 

PaaBHTaSI B 0 H L!aHHOH pa5oTe MOaenb OITHCbiBaeT 5 

COBOKYITHOCTb 8KCIT9pHMeHTanbHbiX ¢aKTOB: MaCCOBOe H 38pS!aOBO 

neHHSI OCKOnKOB LIBOHHOrO ueneHHSI 0 yrnOBOe pacrrpeneneHHe OCKO 

aoro ueneHHH, pacrrpeueneaHe no cpeuaefi cyMMapaofi KHH9TH'I9C! 

OCKOnKOBo noaTOMy MO*HO C'IHT8Tb 0 'ITO rrpeuno*eHH8SI KapTHHa 

LieneHHSI rrpaBHnbHO OTpa*aeT ero OCHOBHbie OC009HHOCTH. nony~ 

peaynbTaTbi yKaahiBaroT Ha BBlKHYID ponh rrpS!MbiX rrpoueccoB B pe 

C TSI*enbiMH HOHBMHo 
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>aSOM1 lleneHHe Slllpa Ha TpH OCKOnKa cpaBHHMOft MaCChi ('ITO 

'CSI aKcnepHMeHTanbHO) eCTb npoCTOe cnellCTBHe paSBHTOro 

taHHSMa, 

:M o6paSOM 1 BCe BenH'IHHbl B COOTHOWeHHH ( 4) onpe11eneHb!, 

'bl pacqeTa npHBelleHbl Ha pHC, 1. llo nOBOilY cpaBHeHHSI pacc•m-

ta'leHHft a31 I a2 1 c aKcnepHMeH:ranbHbiM~ llaHHbiMH c11enaeM OllHO 

'• Ha a6comoTHbie eenH'IHHbi 11enHMOCTH OKaSbiBeeT cHnbHoe 

enH'IHHa cpe11Hero yrnoeoro MOMeaTa, peanHsyeMoro B peaKUHH, 

~e aToro cet~eHHH MoryT MeHHTbCH B llBa-TpH pasa. K co*aneHHW, 

. Heynp 
)WH6KH aKcnepHMeHTanbHO HaAileHHOA eenH'IHHbi a (E*1 A }I a • 

21 I 

SIWT npoBeCTH 6onee TO'IHOe CpaBHeHHe C aKCnepHMeHTanbHhlMH SHa-

·31 I a 21 • llpHBelleHHbie llaHHbie no a~ 
1 
I a 

21 
( c yt~eToM CllenaHHo- · 

IHHH) HaXOilSITCSI B XOpOWeM KOnH'IeCTBeHHOM cornaCHH C aKcne-

1nono*HM Tenepb, 'ITO TpoAHoe 11eneHHe o6ycnoeneHo TOnbKO 

IecKHM MexaHHSMoM. .llnH oTHomeHHH ce'leHHA a I a 
31 21 

sa C'leT 

leCKOH 'laCTH HMeeM: 
Ac 2 KOMn, * (A. _ -) 

a 
21 

a
21

(E 1 A.· ) I 2 --:..;_ r---- exp[- ]JA. 1 • 
lrr<f'l2> a nona'. a Heynp. <1'!2> 

CTST. 21 CTaT, 

JOO 
( 6) 

238 40 
~ peaKUHH U (A.r 1 3F) npH E = 300 Mae, E*== 100-110 Mae, 

·~04 1 '1TO B 45 pas OTnH'IaeTCSI OT aKcnepHMeHTanbHOro SHa'leHHSI 

Ill. P e s y n b T a T bi 

CpaBHeHHe aKcnepHMeHTanbHbiX llSHHbiX no ce'leHHHM TpoAHoro 

: paC'IeTHblMH yKaSbiB aeT Ha XOpowee Ka'leCTBeHHOe H KOnH'IeCT-

>rnacHe. 

10 

-..:· 
f~ 
,~11:~:1; 

2. llpeo6na11aHHe BhlXOila OCKOnKOB B nepeaH~~ nonyc$epy B yrnoBOM 

pac~e11eneHHH npH TpOHHOM lleneHHH HenocpellCTBeHHO CBH3aHO C BnHH-

HHeM npHMoro KaHana Ha nepeoM aTane peaKUHH. 

3, KaK OTMe'lanOCb B BBelleHHH1 aKcnepHMeHTBnbHO Ha6n~aaeMbiH 

cneKTp CyMMapHOH KHH9TH'IeCKOH aHeprHH OCKOnKOB 3Ha'IHTenbHO II1Hpe 1 

/10/ 
'leM 3TO npellCKa3b!BaeTCSI CTaTHCTH'IeCKDA MOilenb~ • 011HaKo OITH-

caHHaH HaMH MOaenb npe11n0naraeT, 'ITO 3Ha'IHTenbHaH 'laCTb KHHeTH'IeCKOH 

aHeprHH HaneTa~wero HOHa peanH3yeTcH B npHMOM KaHane B BHile KHHe­

TH'IeCKOH 8HeprHij OCKOnKOB, llocKonbKY npHMOH KaHan jleneHHH H pacna11 

Hllpa no CTaTHCTH'IeCKOH TeOpHH KHHeMaTH'I9CKH He3aBHCHMbi1 TO nonHaSI 

llHCnepCHH cyMMapHOH KHHeTH'I9CKOft 9HeprHH OCKOnKOB TpOAHoro JleneHHSI 

pasHa cyMMe aHcnepcHti: B npHMOM H cTaTHCTH'IeCKOM KaHanax. B HTore 
- A --·~ 

cyMMapHbiH cneKTp YIIIHpHeTCH Ha BenH'IHHy T = 
7 E cos 2o - V 1 

£ I I 
I'- a#'!' "'J 

'ITO npHBOilHT K cornaCH~ C aKCll9pHM9HTOM, 

4. llpellnO>K9HHaSI MOI19nb ll03BOnSieT CllenaT Bb!BOI1 1 'ITO C pOCTOM 

Maccoeoro 'IHCna HaneTa~mero HOHa cTaHeT BnonHe BOSMO>KHbiM MexaHH3M 

'leTBepHoro 11eneHHH, Cne11yeT O>KHilaTb, 'ITO eepoHTHOCTb 11eneHHH Hllpa 

HB 'leTbipe OCKOnKa 6y11eT CyiUeCTBeHHO 3aBHCeTb OT aHeprHH H MaCCb! 

B3BHMolleficTBy~mnx SIIlep: Oco6eHHo 9$cpeKTHBHbiM oH llOn*eH 6biTb B 

peaKUHSIX 1 conpoBO>Kila~IUHX CTOnKHOBeHHe llenHIUHXCSI Hllep. 

I 11 12/ 
Pa3BHT8SI B 1 H llBHHOA pa6oTe MOilenb onHCbiBaeT 6onbiiiY~ 

COBOKYllHOCTb 3KCnepHM9HTanbHblX cpaKTOB: MaCCOBOe H 3apHJ1DBOe pacnpelle­

neHHSI ocKonKOB llBOAHoro aeneHHH, yrnoeoe pacnpeoeneHHe ocKonKoB TpoA-

Horo aeneHHSI, pacnpe11eneHHe no cpellHeft cyMMapHoA KHHeTH'IeCKoA aHeprHH 

OCKOnKOB, lloaTOMy MO>KHO C'IHTaTb 1 'ITO npellnO>KeHHaSI KapTHHa npouecca 

11eneHHSI npaBHnbHO OTpa>KaeT ero OCHOBHble OC06eHHOCTH. llony'leHHbie 

pe3ynbTaTbl yKa3blBa~T Ha Ba>KHY~ ponb npS!MblX npoueCCOB B peaKUHSIX 

C TSI>K9nblMH HOHaMH. 

11 
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I. 

Y CJIOBHll 06MeHa 
OperrpHHTbr H coo5.rneHnR OHHH pacCbinaJOTCR 5ecrrnaTao, Ha 

HMHOrO 05MeHa,yHHB8pCHTeTaM, HHCTHTyTaM, na6opaTOpHRM
1 

61 
aayqHbrM rpyrrrraM 11 oTnenbHbiM Y'i9HbiM 6onee 50 CTpaa. 

. nonyqaTeliRM H308HHH OHHH rrpenocTaBnReTcg B03MO)I(HOCTb 
HBHTb HHHUHa:ruey B 6ecrrnaTHOH IIOCblliKe rry61IHK8UHH B lly5ay, 
05MeHa IIPHHHM810TCH H8Y'1Hbl9 KHHrH, *YPH8llb1

1 
rrperrpHHTbl H 

rry6nHKaUHH 110 TeMaTHKe 0115111, 

EnHHCTB9HHhlA BHO rry5nHKaUHH 1 KOTOphlH HaM IlpllChlllaTb H 
9TO perrpHHTbi ( OTTh KH CT8Teft 1 y)l(e orry5nHKOB8HHb!X B H8Y"'HhiX 

Jj pgne cny'iae, Mbi caMu o6pamaeMcg K Hay'IHbiM y'lpe*nefl 
6onee KpyrrHbiM rrony aTenRM Harnux H3naHHR - c rrpocb6oH: 6ecn 
Cll8Tb HaM KaKH9-IIH6) KHHrH HIIH BhiiiHC8Tb OIIR HarneR 6H61IHOTe 
*YPH8llh11 1130810liiHeCH B HX CTpaHax, 

OT,neJibHhle 3anpocbl 
l1308T9llbCKHM OTOen 9)1(9rOOHO BbiiiOIIHReT OKDIIO 3QQQ OTOellb 

coe Ha BhiCbiiiKy H3naauH: OHRH. B TaKHX 3arrpocax cnenyeT o~ 
YK83hiBaTb HHll9KC 3arrpalliHB89Moro H30aHHR, 

A,npeca 

0HCbMa ITO BC9M BOIIpOCaM o5MeHa rry5nHKaUHHMH
1 

a TaK)I(e 
oTnenbHbre H3naHHR cnenyeT HarrpaBnHTb rro anpecy: 

MocKBa, 

FnaBHbiii no'ITBMT, n/s 79. 
H3naTenbCKHii oTnen 

06benHHeHHoro HHCTHTYTB 

HnepHbiX HccnenoBBHHii. 

Anpec OIIR IIOCbinKH BCeX rry5nnKaUHH B IIOpRnKe 05MeHa
1 

a 
5eCIIII8THOH IIOOIIHCKH Ha Hay'IHbie *YPH81lbl! 

MocK sa, 
TnBBHbiii flO'ITBMT1 n/H 79. 

Hay'IHo-TexHH'IeCKBH 6H6nHoTeKa 

06benHHeHHOrO HHCTHTyTB 

HnepHbiX HccnenoBaHHii. 


