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06DJM xaprutTepHoTHKa pa6oTH 

AltTyM:&HOOT:& npo6neMH. Hoone,noBaHlle mtKJlllSHBHHX rrpoueoooB 
o6pa30Ba.HHJI -qacTHU B OHJII,HliX B38l!MO,nefioTBHRX ~eTCJI B. HaCTOJI
mee BpeMll. O,nHOfi H3 H8ll60Jiee HHTeHOHBHO paSBHBalllltlDCOR o6naoTefi 
~SHKH BHOOKHX 3Hep:r:afi. B TOM ~one, noone.mme WIT:& neT IIIHpOKO 
H3ytla!lTCJI peaKIUIH O o6pasOBaHHeM HefiTPM:&HHX OT!)aHHHX'l'.aCTHU, 
-q~e Boero 1(0/i(o -MeaoHOB H A/X -I'l:lllepoHOB. 

HHTepeo K TaKHM peaI<IUlHM o6yonoMeH rrpex,ne Boero BOSMOx
HOOT:&ll Hsy-qaT:& POJK.n8111tl!8CJI BO MHOX80TB8HHHX ITP?Ueooax -qaoTHUH 
0 OTJIR'IHOfiOT HYM CTpaHHOOTbll. Hyimo OTMeTHT:b, '!:TO eoD BH,D;ene-' + . + 
mre sapsmeHJJHX OT!)aHHHX 'l'.aOTmt ( I<~ HD L - ) OBll3aHO O UeJIHM . ,. 0 . . . 

psmoM MeTo,nl!1leoKHX TPJ.nHOOTett, TO Ks - :a /\/X -'l'.aoTRLl}l :imeHTH~-
nH.PYllTCJI .nooTaTo-qao Ha,n8.11[Ho Ha-sa orreu:a~eoKofi peaRUJm rue pao
na.na, ITPHBO~efi, HarrpHM_ep, B nyaup:&KOBHX RaMepax K -qeTKO BH,D;e-
nemraM V -oo6HTRIIM. · · 

K MOMeHTY Ha~a ,naHHoro 8KOnepRM8HTa HHKJIJJSRBHOe o6pasoBa
HHe HettTIJM:bHHX OTPaHHHX -qaoTmJ; B pp-BsW™o,nettoTBRRX Hoone,noBa
D TOn:&KO IlpH 8Hepl'lllDC HHllte IO_raB. B TO lle Bpewt B pp-B98l!MO
,neAoTBHRX 611JIH ITQJIY'leH!:l 8KOITePRMeHTM:&HHe ,namrae B ~HTepBane 
8Hepm <?.T e,nHHHU .no OOT8H raB, ,B TOM, -q:aone npH HMITynoax I9 H 
24 raB/o, T.e. 6~sKRX K HMITynoy ,naHHoro aKonepHMeHTa. STo nos
BO~o M8TO,nOM opaBHeHH.11 peaynTaTOB pp H pp :aoone,nOBaHHtt HSy
'l'.8Tb one1UI41~eoKHfi rrpoueoo aHHH~ aHTRITPOTOHa H rrpOTOHa B 
ll- H /(., - MeSOHHHe KOH8-qJWe OOOTORHRll. B HaOTORmee Bpewt TaROe 
opaBH8HH8 o~enaHO rrpH ~n:&oax 12; 22,4.H 100 faB/o, '!:TO ,naeT 
B03MOllHOOT:b HOone,nOBaT:b 8Hepre~eoKyD SaBHORMOOTb oe-qeHHR aH

Hl'!I'lt1IllUR0HIIHX KaHMOB O o6paSOB8.HReM /f o/i<0 -M890HOB. KpoMe TO
ro, ,nJISI HHRJill3HBHHX rrpoueoooB.B paMKaX TaKRx Mo,nenefi,Ka.K OTaTRo
T~eoKM, MYn:&THil;pxiPep:ati:eoKafl, KBapK-napTOHHaR, pe,It!te-MllJLIIepo:S..:. 
croi:fi 8H!lJ!ll8 o,nenaH PR.Il TeopeTH'l'.eOKHX rrpe,noKasaHHfi, rrpoBepKa KO
TOJ)HX ·nos:aoMeT rrpo,!UlHHyT:bOR B noHHMamm .nHHa.MHKH MeXaHHSMa.
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UeRI> pa6oTH eoeTOIIJia B nOJiy11emm oeHOBHHX xapaKTepHeTHK 
0 -npoueeeoB HHKJillSHBHOro o6pasoBaHruI l<..s , A , /\ '18.eTRU B pp-

BSaJrMO'AetteTBIDIX npH 22,4 raB/e H B npoBepxe I'lmOTeSH <paKTOpHsa
~ .7ill,lUipyiomIDC T!)a8KTOpHii Pe,Itllte B HHKJIDSHBHHX pea.KlUfJIX pollr,Itemm 
ii- -MeSOHOB H /\ -rnnepoHOB B 06RaeTH WpaI'M8HTru.um IlpOTOHa

MmIIeHH. 

HOBH3Ha pa6oTH Sa.KJ!l01'.ffieTCJI B ITOJiy'l:emm nepBHX 'AaHHWC 06 
IlHKJIBJ3RBHOM pollr,Itemm HettT!)aJII,HHX eTpaHHWC 'l:aeTRU B pp-BSalIMO'Aeii
eTBli/IX npn 22,4 raB/e. 

Ha;nnaa geHHoeTI> pa6oTH. HeeRe'AOBaHO 6MI>moe 
pReTID< HHKJIKISHBHWC npoueeeoB o6paSOBaHR/I Ii; , /1 
B pp-B38.HMO'AetteTBIDtX npH 22,4 raB/c. 

'l:HeRO xapaKTe
' A 'l:aeTRU 

CpaBHeHHe xapaKTep:e:eTHK, llOJiy'l:eHHWC .n,1llI /(; -MeSOHOB B 
pp- H PP-BSaHMO'AeiteTBMX npH 6Jm3KRX 8Hep!'HJDC, Il03BOJmRO onpe'Ae
JmTI, oueHO'l:HHe SHa'l:eHIDI nOJIHoro H TOITOROrH'l:eeKHX IDIKJD'.lSHBHWC ee
'leHHii, epe~ett MHOilteeTBeHHOeTH SaJ)JD:eHHHX 'l:aeTHQ H epe~ero no
nepe'JHoro HMIIYRI>ea /{ J -'IaeTRU .n,im npoueeeoB aHHlll'RJIJmRJI e 06-
pasoBaHHeM I< -MesoHoB. · 

Iloxasa.Ho, 'ITO Ha6mi,naeMoe Hapymemi:e rHnoTesH /(HO -exett
JmHra .n,im eo6HTHtt e o6pas6BiumeM HettT!)MI>HHX eT!)aHHHX 'l:aeTHu 
o6yMOMeHO aHepreTR'leexott SaBHe:HMOeTI>D xapaxTepa KOppeJIRJUltt 
epe~ero 'l:HeRa HeiiT!)MLHWC CTpaHIIHX 'l:aeTRU H_MHoxeeTBeHHOeTR 
sap!IllteHHHX 'IaeTHU. 

HeMe'AOBaHHe rHnoTesu exetl:Jmara B'epe~eM .n,im nOJiyHHKJIJ>
sHBHWC peaKUHtt o6pasoBaHIDI KJ -MesoHOB H epaBHeHHe no~eH
HHX pesyRI>TaTOB e peay~I>TaTaMH pp-axen~pl[M8HTa IlO'ATBe~aeT 
npe,ItIIMOXeHHe O HesaBHe:HMOeTH ~. X8paKT8pHsymteA 8Ty I'l!:

noTesy, OT THna BSaRMO'AeiieTBymtHX 'l:aeTRU. 
IlOKaSa.HO, 'ITO paenpe'AeReHHe lfJ -M8SOHOB no 6HeTpoTe cor

~aeyeTCJI e npe'AeKaSrum.eM MO'AeJIK emmmm KBaPROB, Bee napaMeT!)H 
B KOTOpott 6wm: onpe'Ae~eHH pa.Hee npH HSy'l:8HHH ,IUlyI'RX THilOB peax
IJ;lrlt. 

YcTaHOMeHa·enpaBe.IVIHBOeTI, rHilOT8SH <paKTOp:e:samm JIK'AHPYlO
Jm!X TpaexTopntt Pe,Itllte B pp-BsaHMo'AefteTBIDIX npH 22,4 raB/e B oTJm
q:e:e oT jip-peaxrunl npH 6Mee HHSKHX :meprrun ( 4, 6 H 9, I raB/e}, 
'ITO yKa3HBa8T Ha IlpaBMI,HOeTI, e'A8RaHHWC paaee BHBO'AOB O BJIIDIHRH 
npoueeCOB aHHlII'RJililJ; Ha qia.KTOpHSyeMOeTI, PEWK8BCKHX TpaeKTOpd. 
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IlpaxTR'!eeKruI geHHOeTI, pa6oTH eoeTOHT B HeeRe'AOBaHHH pa60'!HX 
xapaKTepHeTmt eHeTeMH oeBememm H ~oTorpagJHpOBamm BO'AOPD'AHOii 
nysHpbKOBOii KaMepH "JIIo.ru.nma", . Ha oeHOBaHHH KOTOPHX 6UR paspa6o
TaH MeTO'A DeTHPOBKH aReMeHTOB paeTpOBoro sepKaJia H onpe'AeReHH 
OllTHMaRI>HHe p8l!WMH pa60TH ReHTOilpOTR.'IKHHX MeXaHHSMOB. ITpe~oxeH 
M8TO'A l{'AeHTH~auHH '!aeTHU, HeO'AHOSHa'IHO onpe'Ae~eHHHX nporpru.11v1ott 
KRHeMaTR'!eeKoro 8.HaJIHSa, 'ITO Il03BORHRO npaxTR'leeKH nORHOeTI>D 
paS'A8JmTI, HeiiT!)8JlbHH8 eTpa.HHHe '!aeTHUH no eopTaM. 

06~eM nHeeepT81UIB. JJ;HeeepTaintll eoeTOHT HS BBe'AeHHR, 'l:eTHpeX 
rMB H SaKRD'!emm. JJ;HeeepTaintll eO'Aep,KHT 90 eTpaHHU MaJllHHOnHeHoro 
TeKeTa, 45 pHeyHKOB, 7 Ta6RRU H 6H6Jmor~HqeeKHtt enHeOR JmTepa
TYPH HS I3I HaHMeHoBa.Hli:R. 

ConepaaHHe mweepTaIUrn 

Bo BBenemm no'A'!ePKHBaeTCJI aKTyMLHOeTI> npo6~eMH, eWOPMYJm
poBaHa oeHOBHM ue~I, pa6oTH, npHBe'AeHH HOBHe MeTO'AH'l:eCRHe H Hayq
HHe pesyRI>TaTH, nMy'l:eHHHe aBTOpoM, H HSROilteHH OCHOBHHe no~oxemm, 
BHH8CeHHHe' Ha SautHTy. 

r~aBa I CO'AeplEHT o6sop TeOpeTH'l:eCRHX MO'Ae~ett, B paMKax KOTO
pwc aHaJIHSHpyDTCJI no~eHHHe B ~aHHott pa6oTe axcnepHMeHTMLHHe 
pesy~I>TaTH. 3'AeCI, ilte·o6cJilt'AaIOTCJl no~eHHHe B 'APYrHX pa6oTaX pe..: 
sy~I>TaTH npoBepoK paSJIH'!HHX TeopeTH'!eCKHX npe'ACKaSaHHii. 

B rJiaBe 2 paeCMB.TIJHBaDTCR lleTO'Al{'!ecKHe BOnpocH, CMSaHHHe c 
nocTaHOBKOtt axcnep:e:MeHTa.,IlpHBO'AHTCR xpaTKHe OnHCaH:Hil 'AByxMeT!)O
BOA BO'AOPO~OA nysupI>KOBOii KaMepH ".lI!mMH~a" H KaHaJia Ji 9 eenapH
poBaHHHX qaeTRU yexopHTeJill H~B3. Ilpe'AeTaMeHH pesyRI>TaTH MeTO'Al{
qeeKHX nec~e'AOBaliHA pa6o'IHX xapaKTepHeTHK OT'AeRI>HWC ys~OB eHCTe
MH ocBemeHRR R woTorpaipHPOBaHHR yeTaHOBKH ".lI!mMH~a". 

CxeMB.TH'l:eeKH cHeTeMB. oeBememm H woTorpaipHpoBaHRR ~aaa 
Ha p:e:c. I • .una noBHllleHKll pesxoeTH H306pailteHHR T!)eKOB no Beel r~-
6HHe pa6oqero o6~eMa KaMepH IlMOXeHHe 6asHeHott IlJmTH e HeTO'IHHKOM 
eBeTa (O} !p()T006~eKTHB8MIII (Or, ~) 61:lJIO eMemeHO no BepTHKaJIH 
BBepx Ha I50 MM. IlpH TaKOM,eMemeHRH IlORB:e:MeI, SaMeTHafI aeHMMeT
p:im cBeToBHX KOHJCOB (yrJIH i.1 , l2 } paeeeHBamm nysHJ)I>KaMH 
B pasHHe o6~eRTHBH, 'AOeTHraDllruI Ha KpaD IlOJill speHRlI BeJllftlHHH 
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PHc. I. CxeMaTll'lecKoe H306pru!temi:e cncTeMH ocBememm 
H woTo:ri;ia.it>npoBaffR!! BonoponHott IIy31:lJJLKOBott 
KaMepu .llio.nr,m.na. 

( i,J - ii)/( i,J + i,) ~ 0,5 (B pac'leTHUX YCJIOBRIIX 3Ta BeJIH'IH
Ha ~ 0,05). 3To rrp:irneJio K 3Ha'IHTeJILHOtt .HepaBHOMepHOCTH OCBeme
HRll pa6o'lero o6~eMa KaMepu Ha Kpamc IIOJlfl 3peHHJl. C UeJILD YJiy'lllle
mm OCBemeHIDl 6wr pa3pa60TaH MeTO'A DCTHpOBKH OT'AeJILHUX 8JieMeHTOB 
cwepn'lecKoro pacTpoBoro 3epKaJia Ha ocHOBaIDIH pac'leTa reoMeTPR
'lecKoro xona CBeTOBUX Jiy'leil OT HCTO'IHHKa CBeTa B pa60'Illl YCJIOBH
RX. IOcTHpOBKa ocymeCTBJlflJiaCL B OTCy-TCTBHe cpen IIyTeM IIOBOPOTa 
KpattHHx aJieMeHTOB cwepn'lecKoro 3epRaJia Ha onpeneJieHHUtt yroJI.Ilpn 
Ta:Kott DCTHpoBKe Y'AaJIOCL 3Ha'IHTeJILHO YJIY1IIIIHTL paBHOMepHOCTL OCBe
meHIDl TpeKOB IIO BCeMY IIOJIJO 3peHHJl, 'lTO RBJlfleTCJI oco6eHHo BamUlM 
ycJioBHeM npn aBTOMaTH'lecKoil'o6pa6oTKe woTOrpaqmtt. 

C ueJILD orrpeneJieHRII OIITHMa.lII,HUX pel!CIIMOB pa60TH JieHTOllpoTJillt
HUX MeXaHH3MOB (JlIIM) H HX 6UCTponeilcTBHR 6wm H3MepeHH BpeMeHHHe 
xapaKTepnCTHK:11 J)a3JIH'lHHX UHRJIOD pa60Tll JIIIM, IIHeBM08JieRTpOMal'Hli~ 
HUX RJianaHOB H 8JieRTpOHHKH CHCTeMU ynpaBJieHHJl'JlIIM. H3MepeHHR rrpo
H3BO~CL MeTO'AOM CHRTHJI OCUHJIJIOrpaMM C ROimeBIDC rrepeKJm'laTeJiett 
ynpaBJiemm JlIIM n c IILe3onaT'IHKa naBJieHHR, coe,mi:HeHHoro c o6~eMOM 
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llPHlKRMHOtt llO.IJYlllKH JlIIM H pa6otmM o6~eMOM IIHeBM08JieKTpOMarHllTHOro 
KJiarraaa. Ha OCHOBa.Hlim nOJIY'leHHOro Ha6opa BpeMeHHUX xapaKTepHCTHK 
6UJIH BU6pruw: pa60'1He peJKHMH JIIIM,B TOM 'IBCJie BBeneHa nonOJIHHTeJil,
HaR 3a,nepmta BpeMeHH ( ~ 200 MJIC), HCKJIJO~ ,I(BmlteHRe IL7IeHIGI'. 
no nOJilloro npexpamemm nepeMemeHJUI cTeHoK npID1tHMHoil rro.nynnw. 

MeTOnHRa o6pa60TICH C06HTIDl: C HeilTpaJILHHMH CTpaHHHMH ( V0
) 

tiaCTHUaMH BKJill'laJia CJie,eynnHe ocHOBHHe aTanH: npe~pRTeJII,Hmi OT-
6op H H3Mepemi:e co6HTHtt, o6c'leT co6uTHtt no nporpaMMaM reoMeTpn
qecKott peKOHCTJ)YRIO'IH H KHHeMaTH'leCKOro aHaJIH3a, 3aIIHCL OKOH'laTeJ!b
HWC 'AaHHUX Ha JieHTY c~pHWC pe3yJILTaTOB. BalmHM npoMe~TO'lHHM 
aTarroM Taxott o6pa6oTRH RBJIIIeTCR pa3neJieime v 0 -'lacTHU no copTaM, 
nocKOJII,ey noCJie o6i::'leTa V -co6uTHI no nporpB.MMSM KRHeMaT:ll'lec
Koro aHaJIR3a n onpe'AeJieimR 'laCTJIIU pacrra.na no IL7IOTHocTH HOIDI3aUHH 

,v I5% V O -'laCTHU bcTamCSI nneHTHq>HUHPOBaHHHMH HeonJI03Ha'Ilto. 
JJ,na pa3neJiemm TaXHX HeO'AH03Ha'lHOCTett HCIIOJIL30BaJiaCL crreURaJILHa.lI 
npouenypa RneHTH4JHRauHR V O -'laCTl!n. Ha nepBOM aTane yRa3aHHOit 
npouenypH npHMelIIIJIC.il BepORTHOCTHHil MeTO'A, IIPH KOTOpOM npHHHMaJiacL 
Ta H3 KOHKYPRPYJlltHX rmIOTe3, "X.2 -BepORTHOCTL KOTOpott 6HJia BTpoe 
60JILme • .Il,aJiee ncrrOJIL30B8JllICL pacnpe'AeJieHWI no rronepetmHM HMIIyJI1,
caM (P,. ) 'laCTHU pacrra.na OTHOCRTeJII,HO HaIIpaBJieHHR 'ABHlltemm yo -
'laCTHitH. JJ,na Tarocc pacrrpeneJiemi:it B HHTepBaJI 0-' R-" 0,0I rrona.naeT 
~ 99% 'laCTHU KOHBepcHH ( -KBaHTOB H JIHlllI,~2% 'laCTHU pacna.na 
1<; -Me30HOB RJIR A/X -rHrrepoHoB, rroaTOMY Bee HeO'AHOSHa'IHlle 

rmIOTesu THIIa f I<;, lf A , ~ A B STOA o6JiacTH C'IHTaJIHcL ( -KBaH
TaMH. Pa3'AeJieime HeOnJI03Ha'lHocTett THna l<f /1/l<f A 6wro c,JJ;eJiaHO . . 
nyTeM CpaBHeHKH 8KCilepHMeHT8JII,HHX H TeopeTR'leCKlIX pacnpe,zteJie-
Hd 'laCTHU pacna.na, KOTOpoe noKaSHBaeT, 'lTO Bee HeOnJIOSHa'lHOCTH 
Ta:Koro THlla M03HO RneHTHqJHIUfpOBaTL KaK 1\/)f -'laCTHI{H. 

IloCJie rrpHMeHemm OIIHCaHHOA rrpouenypH 'lHCJIO HeO'AHOSHa'lHO 
0 

RneHTHqJHURpO:erutHHX V -'laCTl!n COCTaBHJio MeHee OnJIOro rrpoueHTa. 

B rJiaBe 3 HCCJie'AYDTCR HHKJID3RBHHe xapa:KTepHCTHKR o6pa30Ba-
HRR Kf , A , A -'lacTHU B PP-!3aHMO'AeilcTmmx rrpn 22,4 raB/c 
Ha CTaTHCTHRe ~ 1900 co6HTHI c V -'laCTHUBMH, OT06paHHUMH RS 

~ 44500 rrOJIHoro i:mcJia pp-B3amronettcTBHI. 
TonoJIOrH'lecKRe :11 IIOJIHH:e HHRJil)SHBHUe ceqemm o6pa30BB.HIDI Y O 

-

'lacTHU npHBe'AeHU B Ta6JI. I. Ha6Jm,ItaeMaR pasHHua ce'leHHtt p~emm 
I\ :11 A -'lacTHU o6yCJioBJieHa noTeJllIMR 6HcTpux A -I'HllepoHOB, 

Hs-sa KoTopux 60Jiee 'AeTaJILHHil aHaJill:3 ,It.JIJl A -tiacTHU He npoBO'ARJIM. 
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Ta6;rnya I 

~ ) {5(V") ($CV0J 6(V0) (J_(V"J ()(Y~ 6<Y0) 6(Y0) 
Tmnl 0 2. 't 6 8 .JO iot-

J<. 0 0,088 0,50 0,73 0,65 0,2I 0,056 2,23 
s i±o,OI4 ±0,03 ±o,04 ±0,04 ±0,02 ±o,OI4 ±0,07 

/\ 0,066 0,46 0,46 O,I7 0,029 I,IB 
l±o,OI4 ±0,04 ±0,03· ±0,02 ±0,009 ±0,06 

i\ 0,06I 0,3I 0,40 0,IB 0,036 _ 0,98 
±O,OI5 ±o,os ±o,03 ±0,02 ±o,oro ±0,05 

lfa cpaBHeHRil pp R pp (npll I9 raB/c) ,ItaHHHX 6wm ITOJiy<IeHH 
(Ta6R. 2) oueHo-crnue aHaqeHrur TonoRornqecrurx R nORHoro ceqeHllii 
o6paaoBaHRfI !if -MeaoHoB B npoueccax runmrHJUIURR, ,ItOJl/l KoTopwc 
COCTaBRRa "' 40% OT ITORHOro HHKJIID3llBHOrO ceqeHR/l pOJ!t,ItellIDI I<: -
qacTHu. 

Ta6Jrnya 2 

MHoJKecT- 0 2 4 6 8 IO Bee B6HHOCTI, • 

ceqellIDI 0,0I6 0,060 O,I50 0,435 O,IBO 0,05I 0,896 
(M6H) ±0,025 ±0,040 ±0,048 ±0,042 ±0,024 ±O,OI5 ±0,082 

Onpe,IteReHO TaKJKe 3Haqeime cpe,ItHefi MHOJK6CTB6HHOCTK aHHHrRJifl
UHOHHHX KalJMOB C o6paaoBrumeM !<.J -Me30HOB. 3TO 3Haqeime paB
IDLJIQCI, < n ~ o = 5, 9 ± 0, 4 , 'ITO npeB!nrraeT BeJIH'Il!HY cpe,ItHeil MHO
xecTBeHHOCTR s ( <H~o = 4,5I ± 0,007) Bcex pearu.util c poxmeHReM 

s 1<; -qacTHu. EURO ITOKa3aHO, qTo SHepreTnqecKM 3aBHCHMOCTI, ce-
qeHR/l npoueccOB aHHRrnJIIIUHH c 06paaoBaHRe11 l<o/R0 -Me30HOB MOJKeT 
6HTI, OITHCaHa 3aKO!IOM S-.1/f. , npe,ItCKa3HBaeMHM B npe,ItITOROllt6HllH 
.ItOMHHHpOBal!IDI BMa.ItOB w -nOJWca B sTHX npoueccax. 

Hayt1emie cpe,It11ero 'lllcRa V 0 -'laCTHil Ha O.ItHO Heynpyroe Baa
HMO,IteacTBHe noKa3MO, '!TO C pocTOM MHOJKeCTBeHHOCTH aapillKeHHHX 

6 

V 

)' 

'laCTHil 8TO 'lllCJIO CRa6o MeHHeTCJI )VU! l<f -Me30HOB H 3aM6THO na-
,ItaeT ,IVllI 11 -11acTHu. 

HccRe,ItoBMaCL rnnoTeaa I< AID -cKeil.JmHra ,ItJifI V
0 -qaCTllll, 

B pa.MKaX KOTapott npe,ItITORaraeTCH yHHBepcMLHOH aaBHCHMOCTI, 
<.n>- d,, (V

0
) ( n } 

<.n<V 0J> 6.-n = !f .t.n'7 ' 

r,Ite BeRlitmHa L..11> 06oaHa11aeT cpe,ItHIOID MHOJKeCTB6HHOCTI, aapruKeH
HHX 11aCTRil, <, n (Vo) "J' - cpe,ItHee 'lHCRO HefiTPMLHHX 11aCTllll Ha 
o,ItHo Heynpyroe B3aRMO,IteficTBRe, d,n - Heynpyroe ce'leHHe.EHRo 
ycTaHoMeHo HapymeIDie nccRe,ItyeMoro aaKoHa l(Ktl -cKeRJIHHra 
(pnc. 2a), npnqeM HCCJie,ItOBaHHe ITOKa3MO, 'lTO TrutOe HapymeHHe 
o6ycROM6HO 8HepreTH'leCKOfi 3aBHCHMOCTI.ID xaprutTepa ROppeJUIURfi 
cpe,ItHero tmCJia HefiTpa.m,HHX cTpaHHHX 11acTHU R 'lllCRa aapru!teHHHX 
'laCTifll (pnc. 2B *)). 

PP-A+X 
6 9.1f'a8~ 

~ 
020 

pp_A~•X 
♦ 22!tT3B/C 

/6 J • 32 r,atc 
a100 r3B /C 

.J I ( a.J 
• 1l,,75T3B/C 
+ 22.4r3B/C 
Ill WOF38/C 

! \ I l I ~ 0.15 

I 10 t~ o.v { l \ ~ 

o.1rt 

t 
005 t t \ \ 

f 
0 1 D. 2 ,n, 

-
n 

12 16 

PHc. 2. a) 3ami:cHMOCTL kKO -cRett.mmra ,IVllI A -11acTifll. 
KpHB8.fI - pesy~I.TaT \PifTHpoBaHRII BRCnepHMeHTMI,
HHX ,ItaHHHX Ml! pp-B38.HMO,IteficTBHfi B OORaCTH 
eHepro -~ (70 - 200) rsB. 

B) Sam!:cHMOCTL cpe,ItHero 'lHCRa A I A -,-I'R!IepoHOB 
OT MHOJt0CTBeHHOCTH sapmteHHHX llaCTHU. 

JI,n.R: . ITOJIYl!~S:iraHHX npoueccoB o6paso:samm I<; ..;.MesoHoB 
ycTaHOM0Ha Cnpal30.Jt)DIBOCTI, rRITOT63H CKettJnmra B cpe,ItHeM, ,IVllI KO-

:IE] Ha PRC. 2~ 6epeTM Y.ItBO~HHoe sHa'leHHe cpe,ItHero 'll'ICJia II 

11acTHU. 
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TOpOH npe'AnOJiaraeTCH crrpaBe,nJIRBOCTb COOTHomeHR!I 

<.P,>,. 
6(t'C) 

oldn (V") = ff.. ( 3_ ) 
ell} ' 4-P; >n ' 

(I) 
., 

r'Ac I} o6oaHaqaeT nonepeqHHfi H npO'AOJihHHfi B c.u.M. m,myJihCH 
v 0 -qacTlIUH, <. P, >n -CP8'AHee 3HaqeHHe BTHX RMIIyJihCOB ,I(Jiff 

C06HTHfi pa3HllX MHOJKecTBeHHOCTett. EHRO nOKa3aHO (pnc. Sa, B), 'lTO 
COOTHOmemm (I) He 3aBl!CHT OT MHOJKeCTBeHHOCTH H HaJI8T8.lOIItell qac-
THUH. KpoMe Toro, aaBHCHMOCTR 6JIR3KR ,I(Jiff l(J H // - -MeSOHOB. 

Pnc. 3. 

pp r.z2.4 f3B IC) 10, _,.,, • -n-2 ·r (a) ...... '-!.!, O-n•• 
't1f.."? fl-0>4 

j. ~l +-&, pp ~9raB/C) ~ 
1

, ·1~""~--n•• 
~"01 

~ I 

I 
25 3.0 IJl<P,·> 15 20 

0010 05 1.0 PP (22.4raB/C) 

,., 
0 - • 
i- _ lice 

• ~ n., PP(19r.,.,;cJ 

'"!--.,,--""'""-~---:-~c---,:;;-----:c---
0 U t:r)2D '11 .l5 

Pacnpe'AeJieHRH CKettJmH!'a B cpe.I{HeM 'AM nonepe'iHott 
{a) H npO.I{OJihHOfi (B) nepeMeHHHM kJ -MeSOHOB. 
KpnBHe - pes'yJihTaT arrnpOKClIMRUlUI BKCrrepHMeHTaJlh
HHX saBlICHMOCTett CKettJiirnra B cpe~eM .I(Jiff 11- -
MeSOHOB, o6paSY1<X!lH)(CH B PP-BSamdO.I{eficTBruuc B HH
TepBaJie aHeprntt (!3 - 300) raB. · 

,lµIR: A -'iaCTl!U Ha6.mJ'AaJIOCh HapymeHRe CKettJmHra B cpe'AHCM 
,I(Jiff rrpO'AOJil,HOfi nepeMeHHOli 11,,. /< fiti • HccJie,I{OBaHHe noKa88JIO, 
qTo BTO HapymeHRe CBfl8aHO C npl!CymHM ,I(Jiff /\ -rnnepOHOB aqq>eK-
TOM Jlll'ARPOBaHIDI, npHBOMIItHM K SHa'iHTeJihHOMY pa3JIR1JHD cpe,I{HHX npo
'AOJihHllX HMIIYJihCOB /\ -'laCTlIU 'AJiil co6HTHfi pasHHX MHOJKeCTBeHHOCTEit. 

8 

!) 

I 

11 
;t 

-I 

I 
'I 

e 
Ilpn nsyqeHHR accounaTHBHOtt MHOJKeCTBeHHOCTR /7 (/11_. ) peaK-

Ullll p + p - A + X nQJIY'ieHa JIRHefiHaJI aaBHCHMOCTb cpe'Affell acco-e J? e 
unaTHBHOti MHOJK8CTBCHHOCTH <. n ( MJc ) ~ OT B8JIR'iHHH en ( ;\1 x ) 

( Mx - He'AOCTamtaJ! Macca) c napaMeTPOM HaKJIOHa,paBHHM I,3I±O,II 
( X.'1/A'F = I,5/6' r.I{e IYF - 'iHCJIO CTeneHett CB060.I{H). 3TO SHa
'leHHe 6JIRSKO K BCJIR'lllH8.M aHaJIOrH'llillX rrapa.MeTPOB HaKJIOHa, IlOJiyqeH
HllX npH HCCJI8,I{OBaHRH p~a peaKUHtt ¢parMeHTaIU'IOHHOro o6pa30BaHHH 
/j- , p , A -qaC'l'RU, 'lTO corJiacyeTCH C rrpe,I{CKa8aHH8M MYJihTHnepH

¢epH'l.eCKOfi A 8 F ST -Mo.I{eJIR. C ueJihIO rrpoBepKR rnrroTesu accouna
THBHoro I< NO -cKeii.IDIHra HSyqaJIHCh saBHCHMOCTlI 

2 2 e e o,.(/\11x) ( h(/VI"). ) 
<._n(MxJ> 6(/Vi/J = I.fl .t.n(M;)> 

_.,,, . e 
'AJIH TPex lIHTepBaJIOB ~l"lx(4-I6, I6-24, 24-32 (raB)2). B rrpe.I{eJiax 
omn6oK 6HJio noJiyqeHo yKasaHRe Ha TO, 'lTO rnnoTesa accounaTHBHoro' 

I< NO -cKeliJIRHra BWIOJIHHeTCH. 
Pacnpe.I{eJieHRe no 6HCTPOTe B c.u.M. ( y~) I<; -MesoHoB corJia

cyeTCH (pRC. 4) c TeopeTH'leCKOA saBHCHMOCThD, IlOJIY'lCHHOfi B MO,I{e
JIJ,I CJIRHHRll KBapKOB, B KOTOpott Y'lllTHBRCTCH nonepe'lHpe ,I{BIDl:8HHe 
KBaPKOB BHYTPH a,I{POHa, lI BepOHTHOCTb BllXO,I{a 'l.aCTHU SaBRCRT OT 
RX MaCCH. 

~ 
~ 

'°I~ ,,,, 

/5p-KJ1<0 +X(22.4'3BA:J 
+ 3KCnePHHeH T 

- KBAPICOSAJ( HOiJ8Ab 

0.1~~_,__~-~~_,__~ _ _._, 
o as 1.0 ·~ y• 

Pnc. 4. 3KcrrepHMeHTaJihHOe R nOJiyqeHHOe B MO'ACJIR 
CJIRHHRH KBapKOB pacnpe,I{eJieHHH no 6HCTPO
Te B C,U,M, ( Y"' ) ko/xo -Me30HOB. 
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KoHKpeTH!lll BR.It <PYH~ pacnpe,IteJieHWI ItBapKOB BHYTPJ! 8,Iij)OHa :e: 
BeJil!1mHH BCex napBMeTpOB (Bcero TPK napaMeTpa) 6wm BSHTH HS pa
Hee ony6JI:e:KOBaHHOfl: pa6ontE>, r,Ite B pmmax MO.IteJIII CJIHlDDJJl ItBapKoB· 
HCCJie.1toBaJ1Kc1> HHKJillSHBHHe npon;ecce o6pasoBalml! II ± , l<"/£0 

MeSOHOB B pp-B38HMO,Itefl:CTBWIX :e: .,/'0 -MeSOHOB :e: pp-, pp- :e: ;7- p
BSSHMO.ItettcTmmx. Ill)l! .Bli11J!CJieHHH C8"1emn! ytmTHBaJIOCI, Kalt npm,1oe 
p0%,Ite:ime ..k'o/1to -MesoHoB, Tait H :e:x o6pasoBaHKe npx pacIIa,Itax peso
HaHCOB I<±", J<oJt-, i( 0 >f, 

HcCJie,ItoBaHHe 38.BRCJ!MOCTH HHBaPRaHTHOro JtH4l})epe~aJII,HOro 
Ce"leHRII po:s,n;eHIDI /(.: -MeSOHOB B pp-B3al!MO,Itef!CTBRf!X B D;eHTpam,
HOtt 06.lracTH ( F (X = 0), X - nepeMeHHas: ~lmmHa) OT aHepreTH
"lecxott nepeueHHofl: s-.1/i-noxasaJio, "ITO aTa srumclDlOCTI> oeeT HBHO 
He.mmefl:Hnlt xapaKTep C wnmMYMCII B6JI:e:3H SHa"leHllH 8Hepnm JtaHHOro 
8KcnepmeHTa, Bll:.It'STOfl: 88.BllCHMOCTJ! corJiacyeTCSI C napa60JDl'ieCXBJI 
saxoHoM (no nepeMeHHofl: S - ~/-¥ ) F (X = 0) = A + B s-.t"/~ + 
c S -.i/R (A, B, C - nocTOHHHHe), npe.1tcmsrma0MHM, HanpRMep, 

JtByxpe_witeoHHol MOJteJII,D MD1mepa o Yll8TOM ~a pe,witeoH-pe_witeommx 
1JJieHOB, 

B npe,Itno.nOJteHD a,IteKB!iTHOCTR nonepe'IHID: cnexTpoB I< o/ k O 
-

MeSOHOB ,I(JISl pp-BSaHMO.Itefl:cTmnl R HeammI'JLJil!nKOHHWC JtaHSJIOB B pp
B3aRMO.IteiCTBHHX np:e: 6JI:e:sma: sHepI'HIIX 6W[ onpe.1teJieH cpe,Itmdt none
pe"IHHfl: RMnyJII,C 1<; -MesoHoB 11,!Sf. nponeccoB ammI'llJifU\T,IJI[, ~eH
Hoe sHa"leHHe (0,442 + 0,020 raB/c ) HeCXOJII,KO npeBH1118eT cpe,Itmdt 
nonepe"IHHfl: :e:cnyJII,C XJ -"laCTKit (0,402 ± 0,003 I'sB/c ) , o6pa-
3yilllHXCSI B PP-B8BHMO.It8fl:CTBllJll IIl)l! I9 I'sB/c (IIp8.ItIIOJiaI'8.elfBJI 
He8HHKI'RJ1JD'.ti!OHHWI KOMIIOHeHTa), 

Pacnpe,IteJieHHe no /2 i! J<; -11eSOHOB OIIKcrmaeTCSI ,IUIYX8KCIIOHeH-
ItHSJII,HOfl: cpyHKitHett c napm1eTpaMJ11 HaKJIOHOB ~ = 6,8 ± I ,I; t; = 
2, 3 ± O, 5 ( X o/ Al~ = 2/5). CpaBHeHHe aToro paonpe.1teJieHJ1S1 o npe.It-
cxasrmaeMofl: B P8MK8X CT8TKOTJ!118CKOI 110.IteJIK 38.BllCDOCTl>ll 

dd/a'p 12 = A e -.t"/r ~E -t- m 2 

' 7 . 

( 2 ) 

noirasrmaeT (TaM. 3), "ITO 6es cne:ttHaJil>HOro OT6opa R np:e: OrpaHK"l8-
HD 1<; - "laCTKit no 6HC'l'pOT8 (B c.n.11,) 8Ha"l8HJ!8 napa11eTpa T 
(T8111IepaTJI)a peaKitHH B 110.IteJl'JI) COBIIa.ItaeT B npe,JteJUlX OIIIH60K C 
paBHol 118CC8 ll -MeSOHa BentD!llOI, ltO'l'Opaa: npe,JtcxasrmaeTCSI 
T80p8TH1l8Cltl!I, . 

IJ . 
B.B.KwlseB a: .ItP, H~Ba. 77-106, Cep:o:yxoB, I977. 
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,1. 

TadJIHya 3 

0~ 

T 2 
A · (rsB) X1/#.-

~ I, 

Bee 376 O,I45 5/7 'iaCTl'IIJµ ± 53 ±0,004 

352 O,II4 
.0,3/4 /XI< 0,06 ±120 ±0,007 

I y'1'i < 0,1 
I86 O,I34 

I/5 ± 52 ±0,007 

0 . 
B. TO lite BpeM!l orpaHJI'iSHHe KS -M830HOB no nepeMeHHOfi 

~fuwraHa X npHBO,ItHT K HSCKOJII,KO MSHI>meii BSJIH'illHe napaMeTl)a 
T , XOTH HMeHHO B STOii KHH8Ma.TH'i8CKOii odJiaCTH npe,JtilOJiaraeTCH 

MRHHMaJII,HllM BJIHHHHe H8CTaTHCTH'i8CKHX lvl8XaHH3MOB o6pa30BfillM 
qacTHU, . 

2 
~ A -'iacTHU f? - pacnpe,neJieHHe annpoxcru.mpyeTcH SKCII()-

HeHUHaJil>HOtt cpyHK:ttHett c napaMSTIJOM HaKJIOHa,paBHHM 3,64 ± 0,22 
( X '1/ Al...- = 4/7), qTo HecKOJil>KO Meur,nre sHa"leHHtt napa.MeTpOB 
HaKJIOHa .ItM pp-B3aHMO~ettCTBHtt npH MSHI,lIIHX SHeprHHX (4,12 ± 0,07 
npn I2 raB/c). Ilo.itromm P,. 2 -pacnpe,neJieHHii · /\ -'iacTHn sa
BHCHMOCTl>JO (2) IlpRBO.ItHT K BSJIH'IIIHe napa.MeTpa T = 0,107 ± 0,006(raB) 
( 1:. i!/ Alp = 5/6). 0TJIH'ille IlOJIY'ISHHOro 3HaqeuM napaMeTpa T OT 
B8JlH'iHHH MaCCH Ti -M830Ha HaxO,ItHTCH B corJiaCHH C Ha6JI!!JltaeMHM 
sxcnepHMeHTaJII,HO cpparMeHT!ll:(HOHHHM xapaKTepoM o6pa30BaHHH I\ 
rnnepoHOB, 

Ha6JI!!JltaeM3.lI .ItM K; -Me30HOB xoppe.JIJinIDI cpe.nHero nonepeq
Horo H IlpO.I{OJII,HOro (B c.n.M.) .llMIIyJIMOB ("ajxpeKT 'lliiiKH") H3Y'laJI
G.lI B npe.ItUOJIOl!teHJIH cTpyfu!ofi CTPYKTYPH MexaHH3Ma polK,Il;eHIDI k 0

/ R 0 
-

M830HOB, Ilpe,IUIOJiaraeMalI TeopeTHqecKM 3aBHCHMOCTl>, OT06p3XaJ<ll1M 
"aqxpeKT "la!KH", BKJW'!ffieT napB.MeTP, xapaxTepusyllIIHtt npHXO,IUillzylOCJl 
Ha O.ItHY CTPYJO .ItOJIIO SHeprilll:, KOTOPM 3aBHCHT.OT 'IIICJia o6pa3yDl1HX
G.lI cTl)ytt. Ha oneHKH aToro napa.MeTpa aw10 c.neJiaHo 3aKJIKl'ieHHe o 
CM8IDaHHOM xapaxTepe .I{ByxcTl)yiiHoro l'l TpeXCTl)yilHoro M8XaHU3MOB, 

II 



qTo COOTB6TCTByeT MO~eJm ~aJlbHOtt yHRTapH3aIJ,RH ,zµISI npoueccoB, B 
,KOTOpm: IlPHCyTCTBYJOT rum HeaHHHI'HJilII.tlIOHH8Ji 'TaR H aHHlII'HJillUHOHH8Ji 
KOMIIOH6HTll. 

B rnaBe 4 npoBepReTCR rnnoTesa iJ)aKTopzsamm ~pyD!llDC TJ)a
eKTOpll:tt Pe,IOKe B HHKJII03HBHm: peaKIJ,IDIX o6pa30B8HHR ;;- HJm /\ -

qacTHU B pp-BsaRMo~eficTBIDIX npz 22,4 raD/c B o6nacm ~parMeHTa
UHH npoTOHa-MHllleHH. 

IlpoBepKa rnnoTe3H iJ)aKTOPH3ainm npoBO,Itl!JiaCb B PaMRaX pe,miteB
cKoro aHaJm3a MloJrJJ:epa M6TO~OM, npe,IVIoxeHHHM M:ll!eTTHHeHo~>. B 
MIOJIJiep-pe,miteBCKOM npe~cTaMeHHH HHKJill3HBH8Ji O,ItHO'tfilCTHqH8,ll peax
UM er+ I- c + x cMSHBaeTCR qepes o6o6meHHyio on~ecKyio TeopeMY 
c TJ)exqacTH~ ynpyrnM npoueccoM ct+- I+ c -a+!+ c, KOToputt 
B cnyqae ~parMeHTauHOHHoro poJK,IJ;eHHR lffiCTHUH C peaJmsyeTCR B MO
~eJm O~Hope,nllteOHHOrO npe~ena H H306pruita8TCR ~arpaMMOtt, IlpHBe~eH
HOfi Ha pHc. 5. 

a ------.-----a 

~' u g 
c6c> 

Pnc. 5 • .I(RarpaMMa TJ)exqac~oro ynpyroro npouecca 
a+ t + C - Cf+ t + C ~ <!JparMeHTauHOHHOI'O ' 

HHRJII03HBHOro o6pa30BaHHR qacTHUH CB MO~e
Jm o~Hope,n,tteoHHoro npe~ena. 

Ha BTOM pHcyHKe c1,. ( t ) - noMepoHHM ( IP ) RJIH BTOpHtIHHe 
,} . D 

M630HJWe ( .,0 , '-<J , ,f , A e ) TJ)aeKTOplm, ( O C ) - CHCTeMB. C MB.O-
con, onpe~eJIJDOOleiiCR KBa,IU)aToM nepe.n;Hero HMJIYnbca u = ( ~-Pc )2• 
llHBapHaHTHOe ~qxpepeHUHMbHOe ceqeIDie O,ItHoqacTH'll!Oro HHKJIIJ3HBHO-
ro npouecca ( f ( g !!-c J = E d".,d_ ) npR TaROM paccMOTJ)eIDIR 

f 

*' H.I. W.ettinen, Phys.Lett., 2.fil!, 431 (1972) 
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,;, 

l!MeeT ~ 

Cf C-- _ ol. (01 --I 
fc!--c)=i~<f).f . 

,-;:- J 
~ ~<il> B npe~o~oxeHHH rHnOT63H ~aKTOpH3auHH 
CR B ~e IlPOR3Be~eHHR BepnmHHm: qiyHKUHtt 

':i"- - - y/ rj -
J.( p,: ) - Oa. ( E) 

(&C) C 

(3) 

3anHCHBaeT-

(4) 

r~e ¥,: - ROHCTaHTH CBR3H ol_;( t) -TJ)aeRTOpHtt. C qacTHuelt d 
onpe~MeHHHe npn zsyqeHM IlOJIHllX ceqeIDitt, 

rJJ~) - H6H3B6CTHHe 4JYl{KlO!H, xapaKT6pl!3yxmHe CT6Il8Hb CBR3H 
Mel o-

TpaeKTOpHli C CHCTeMo! ( 0 C ) • 

.n,m Ha6opa peaRUHtt 

p+p-c+x 

p +p-c+x 

ii-+p -c + X 

(5) 

r~e C o6osaaqaeT ii- RJIH /\ -qacm~, B npe~o~oxeHHH 
BHpOJK.nSHHJI BTOpHqam: TpaeRTOpHff ,ItJIJI 3K30THqecRHX ctf H ct!c 
COCTORHRli IlOJIY'lBKlTCR Me~e COOTHOmeHHR ,zµISI BepIIIHHHm: <liYHKUHtt: 

P _ :r f' UI fl A, 
(;, -d/j ' J;., = rN I ¥N : 4N t 

.P C/J :F A 1 (6) r_ =r_ =r_ =r.-'P" <Per CF'cl <Pel. 

lls B!ipaJ!teHHtt (3)' (4)' (5)' HCilMb3YR nonyqeHH!,16 npH HsyqeHHR 
IlMHHX. ceqe~tt BeJm~H KOHCTaHT 1 i H HCKJIIO'l8Ji H8H3BeCTHHe 
q>yHKUHH t;,,J,,<fi.1 (npn O~HaKOBHX saaqemmx 1 ) ' ITOJiy'l!aeM cne
.nyJlllee cooTHOmeHHe .ztJIJI npoueccoB (5): 

p ,,- p ( 
:f(P-CJ=Z,393:frP-c)- o.,"fli!/(p-cJ, 7) 

.lvrR npoBepRR COOTHomeHRR (7), no.eyqeHHUe B ~aHHOM BK6nepH
M8HTe pacnpe~e~eHHR 
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j5 _ -2 /:")t el'/t 
f(p-;,-) = 'iifi c/x c/P/ 

. - . ·. oli/ . 
F(P ~11) =-~ /E,.d--cl 2 dp/ 

/I rS X f} 

(8) 

B o6JiaCTH qiparMeHT8l.UHl !lpOTOHa-r,m:me~ (X .I. 0) cpaBlill:Ba.JIHCl, c 
paclJ.eTHUMH, ]J.J'Jl. onpy.n:eJ,\eHIDI KOTOPhlX HCll~l,30Ba.JIHCl, 9KCnepHMeH
TaJil,HUe ,naHHUe ,nJllI /i-,P npH rn TaB/c H.PP-B3aRMO,neiicTBllll !lpH 

I~ H 24 raB/c. EJmaKH~ K ,nrurHOMY eitcnepHMeHTy aHeprHH :a~6HpaJillc1, 
,ll,lI/(yMeHI,WeHIDI BJIIDIHIDI ·HeKOTOpoii pa3HHii;U 9HalJ.eHHtt nep~celJ.eHHtt 
al j ( 0) pa3Hwt Me30HHUX TPaeKTOpHt'). , . , . 

CpaBHeHHe 9RCllepHMeHTaJil,HhlX H pacqeTHUX pacrrpe,neJieHHtt· (8) 

llORa31rnaeT (puc. 6)' '!TO rllllOTe3a qiaKTOpRsrunm BlillOJIHfleTCR ,nJllI 

o6e:ruc nccJie,nyeMWC peruaui:tt. 

P.P-W•X/2Z4f3B,t) I f 16) P.P-A•X (22.4raB/C/ " I '"' .,._. +-3111C~J' ~ ll'-3«CflEPtl/ofEWT ~ ♦ 
O--rftlibwaHI# ~ : o-fRd::KA3AHM: t 1 

l- - { 0.04<~<a.• J 
~ 10 · t l : ~ 1D 

~ I ~ 'II!" 
" -~ • ~ .. O.ffl<,f<QJII :a:-
~" t t t ~ ~ ~ I t 

,; 
t -~ l t- } t .. ._.. 0.1 

~ (IJS<ff<to 

i-

01~---05=---acc-4~--az==-----=o-x ·1 -DB ·06 ·0,4 -Q2 0 X 

Pnc. 6. 3KcnepHMeHT8JII,HUe H pacctmTaHHUe H3 COOTHOmeHHR 
( 7) mrnapHaHTHUe C'!'JlyKTyPHUe qJyHKUIDI o6paaoBa
HHR ,,- -Me30HOB (aJ H /\ -I'lmepOHOB (B). 

Ilo.nytreHHutt peayJII,TaT He npOTHBOpetmT c.n:eJiaHHOMY paHee 3aR
JIJO'!eHHD O HapyrueHHH rnnoTeSH qiaKTOPH3a.IUm B pearuumx 

*' .lvifI rro.nytreHHR COOTHOmeHHR (7) ,nJllI Bcex MeSOHHhlX TpaeRTOpHtt 
BU6Hpa.JIHCI, 9Ha'leHIDI al,; (0) = I/2. 
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P._.P. - ii-+ _x rrpH 4,6 II 9,I raB/c -Sa ctJeT BKJia,na aHHHrHJIR-
UIIOHHUX npoueccOB, llOCKOJII,ey ,llOJIR aHHHrHJIRUIIQHHOH KOMIIOHeHTU llpll 
9Hepr:im ,llaHHOro 9KCnepHMeHTa SaMeTHO Jill.lite. 

B SaRJIJO'IeHHR cqiopMYJIHPOBaHU OCHOBHHe pesyJI1,TaTu pa6oTH: 

I. HccJie,llOBaHH pa6otme xapaKTepHCTHKH OT,lleJII,HhlX YSJIOB CHC
TeMU ocBemeHHR II qJOTorpaq111:poBamm .n:ByxMeTpoBott Bo.n:opo,llHott KaMepu 
".1IIcw,mJia". Paspa6oTaH MeTo.n: IOCTHpOBaHIDI aJieMeHTOB pacTpo:aoro 
sepRaJia H c.n:eJiaH BU6op OllTHM8JII,HUX pel!tHMOB pa6oTU JieHTOllpOTRJKHhlX 
MeXaHR3MOB (JIIIM). 

IIpo.n:eJiaHHUe pa60TH ll03BOJIHJIH .n:o6HT:bCR M8.KCHM8Jil,HO:lt CTa6HJII,
HOCTH pa60TU JilIM H cymeCTBeIDio YJIY'lml!Tl, paBHOMepHOCTl, OCBemeHl!R 
pa6otJero o6~eMa RaMep~. '!TO aBJIReTcR oco6eHHO Ba.JKHUM ycJIOBHeM 
llpH aBTOMaTl!lJ.eCKOtt o6pa6oTKe qJOTOrpaqirut. 

2. Ilpe,iin:OJteH MeTo,n; pas,n;eJieHIDI no copTaM HettTPaJII,HUX '!aCTHU, 
HeO,llHOSHalJ.HO onpe.n:eJieHHUX nporpaMMott KHHeMaTHlJ.ecKoro aHa.JIH3a, 
ll03BOJ'll'[Bmd H,lleHTlll.PHUHPOBaTI, ~ 99% HettTPaJII,HhlX CTpaHHhlX 
'!aCTHU. 

3. Ilo.nytreHU rrepBHe 9RCITepHMeHT8JII,HHe ,llaHHUe IIHKJII03HBHOro 
o6pasOBaHHR H8HTpaJil,HhlX CTPaHHhlX lJ.aCTHU B pp-B3aHMO,llettcTBIDIX 
npn 22,4 reB/c. 

3.I. Onpe.n:eJieHH noJIHHe H TOllOJIOrH'!ecKl!e celJ.eHIDI poJK,neHIDI 
l<"/i<o , I\ , A -traCTHU. 

3.2. Hs cpaBHeHHR ITOJIY'leHHHX celJ.eHHtt C ,llaH~ pp-B38.HMO
.n:ettcTBHtt onpe.n:eJieHH llOJIHHe H TOITOJIOrH'I8CKHe celJ.eHHR aHHHrHJIRUII
OHHHX rrpoueccoB C o6pa30BaHHeM 1< 0/1<0 -M830HOB. IloKa3aHO, qTo 
y6uBaHHe C poCTOM 9HeprHH BKJia,n;a aHHHrHJIRUIIOHHUX KaHaJIOB C po~
,n;eHHeM /< 0 /1<0 -Me30HOB MO:ateT 6HTI, OITHCaHO 3aBHC.HMOCTI,JD s-✓/i!, 
npe.n:cRa3HBaeMOtt B npe,n;rroJIOlt8HHH ,llOMHliHpyxmero BKJia,na W -llOJIIO
ca B npoueccax aHHHI'HJillURH. 

3.3. IIpoBepeHa crrpaBe,n;JIHBOCTI, rHrroTesu l<NO -cKettJil!Hra 
,nJllI peaKUrut o6pa30BaHIIR I<: H /\ -lJ.aCTRU. I!OKa3aHO, TITO Ha
pyrueHHe npe.n:cKa3aHHR 9TOtt rHnOTe3H o6yc~OBJieHO HSMeHeHHeM xapaK
Tepa 3aBllCHMOCTH cpe,llHero 'lfflCJia HettTpaJil,HUX CTpaHHhlX tJaCTRU OT 
'lfflCJia aapJDlteHHUX 'IaCTHU llpH H3M8H8HHH rrepBII'lHOtt 9HeprHH. 

3.4. YcTaHOBJieHo, '!TO ,nJllI llOJiyHHKJII03HBHHX peruaui:tt o6pa30Ba-
HHR /(; -'Iacnm BHITOJIHR8TCR rHllOT83a CKettJIHHI'a B cpe,llHeM; 
,nJllI /1. -'IaCTIIU npe,n;cRa3aHRe 9TOtt rl!llOTe3H HapymaeTCR. IlORa3a-
HO, qTo TaROe HapyrueHHe CRettJIHlira B cpe.n:HeM CBR3aHO C rrpHCYJ!tl™ 

/\ -'IB.CTHD,aM CBOiiCTBOM JIH,llB:p0BaHWio 
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3.5. IloKasa.Ho, 'ITO pacnpe~eJieHHe I< 0
/ .if O -Me30HOB no 6HcT

poTe (B c.u.M.) xopomo ormcHBaeTC!l MO~eJU,D CJilUIHWl KBapKoB. · 
3.6. HrutneHo, 'ITO pacnpe~eJieHHe no nonepe'lHHM IDmyJil,CaM 

/<.; -Me30HOB corJiacyeTCfi C :iaBHCHMOCTI>IO, npe~CKa3HBaeMOtt B 
paMKax CTaTHCTll'leCKOH MO~eJIR IloMepa.H'lyKa. Ilwry'leHHOe npll 9TOM 
3Ha'le~e TeMilepaTYIJH peaKURll paBH.fIJIOCI, 0,II4 ± 0,00? raB, 'ITO 
HeCKOJII,KO HID!te npe~cKa3HBaeMott B MO~eJill BeJill'IHHll, paBHOtt Macce 

i7 -MesoHa. 

, 4. B paMKaX pexmeBcKoro a.HaJmsa MlwrJiepa c~eJiaHa eKcnepHMeH
TaJII>HM npoBepKa rllITOT83H ¢aKTOpH3aunll ~HpyxmHX.TpaeKTOpRtt 
Pe,Itllte ,nJlll rrpoueccoB HHKJII03HBHoro o6pasoBa.HIDI ii- -MesoHoB RA ':.. 
rHnepOHOB B pp-B38.RMO~ettcTBruIX IIPH 22,4 raB/c B o6JiacTH ~parMeH
Taunll npOTOHa-MllmeHH. YcTa.HOBJieHa cnpaBe,ItJIRBOCTI, rHilOTe3H ~aKTO
PH3al.UIH ,nJill o6eHX llCCJie~eMHX peaKURtt. 

OcHOBHHe pesyJII>TaTH ~ccepTaI.UIH ~OKJI~BaJIRCI, Ha,Mellt,eyHa
po~HHX KOH¢epeHUIDIX B T6HJIHcn (I9?6 r.), ToKRo (I978 r.),CTJ)ac-
6ypre (I978 r.) H orry6JIRKOBrum B CJie.nymiwc pa6oTax: 

I. B.B~BaTIOHR H .n:p., coo6meHHe owrn I3-?6I5,.ITy6Ha, I9?3. 
2. B.B.BaTJOIDI H ~p., npenpHHT OIDIH I3~9?IO, .ITy6Ha, I976. 
3. B.B.BaTIOHR ll .n:p., npenpllHT OIDIB I-III94, ;:0-6Ha, I978. 
4. a.r.Booc H .n:p,,' H~, 29, 374 (I979). 
5. B. V. Ba~unya et al., Jnra, E1-80-316, Dubna, 1980. 
6. E.G. Boos et al;, Jnra, E1-11666, Dubna, 1978. 
7. 3.f.Booc ll .n:p., H~, 29, 942 (I9?9). 

PyKormc1, noc~ B l'l3'AaTem,CKHtt oT~eJI 
22 HlllJIJl I980 ro~a. 

j 
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