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l. Beepnenve

[Mpo6nemMa HSYUYSHHS CIICMHEBIX,COCTABHBIX CHCTEM, [V KO-
“TOPBIX CVINECTBEHHL! PENsSITHBECTCKAS SPEeKTs] B NOCHealec
BpemMsl NMpuoGpeTasT NepBOCTENeRHOe SHaYsille, 30eCh Npexae
BCero yieayeT YIOMHHYTE KBADKODBLIZ = IaDTOHHDIE f-’IGEEFEH,
npDﬁHEM}T COACANHA CTPYETYDH ﬂﬂp{JHDH-. YH(E C HOHIIa NMuTHIM-
CATEIX I'OAOB (PH3UKY OTKASEBANMICE OT YTBEPACHUH, BCTPENAN -
IWAXCH B UIIPOKO PACHPOCTPAHSHHEBIX YHEOINIKAX O TOM, YT0 3ig=~
MeHTapHasl 4acTuila B NIPHHUMLE He MOXEeT HMeTh PasMepos.
(“Ecnw neuro NposIBNAeTCd TOABKO KAaK Lence, SHA4YHT OHO ald-

.
CONIOTHO TBEpAoe, CyleCTBOBAHNE Xe abCOoMITHO TBEPALIX, MTPo-
-_Tﬂlx{éuﬂmx TeNn NPOTHBOPEYMT TEOPHH OTHOCHTeNbHOCTH )., Omnkim
'ThI IO PACCESHINO SMeKTPOHOB HA NPOTOHAX, C OYEBHAHOCTLIO G-
‘XasajH CylecCTBOBaHIIS ¥ nécneum{x-simpmfpawopoa I MBI Ceif-
yac MOXeM T'OBOPHTE O paamepar. o01acTH NPOCTPEHSTBAa, 3aHi-
‘MaeMoft OTAENLHEIM MPOTOHOM, Donnee Toro, ecii NoACYHTATE
TUIOTHOCTE BelnecTea B aTolf o6nacTd, TO OHA OKA3LIBARTCS RCew-
ro nfﬁmepﬂn B TDH pasa 6onblle I"IOTHOCTH S9OEPHOTO BeullecTsa,
Fécc'romn MEXXAY HYK/JIOHAMH B fiipax CpaeEHHMbl C pasmepéa-
MIl CaMHX HYWIOHOB H r:pnxnnn'rcﬁ TONBKO HOPAKATLECSH SHARH=- :
TelLHEIM yCnexamM HepensaTHBHCTCKON anepHoll qu3auKi, B OCHOBE
mopon NeWHT NpeACTaBNICHAE O AOpe K&K O COBOKYIMHOCTH TO=
g9edHbIX COBEKTCR, BP3aUMONENCTBYIOUKX € NOMOUBIO HEKOTOPBLE
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YapepHBIX cun”.
- Paccesinue npoTOHOB Ha MPOTOHAX T'PA BHICOKAX H CBEpX—

BLICOKMX SHEPTUAX HaTVISAHO MPOUMTIOCTPHOBANM, TITO paameps!
I; TDOTOHOB npﬂﬂmsrmﬁ R B 9HCTO SOepHBIX BlauMoneHCTBHAX,
. & He ‘TOMBKO NPH B3aUMOAEHCTRISAX SNeKTPOHOB C ITPOTOHAMA,
XoTs NpH 2TOM 0XKasanocCk, YTO “sSaepHbll pasmep npoToHa”
HEeMHOTI'0 OT/IHYAeTCH 0™ snewrpoﬁarm:mnro B K TOMY Xe pac;-
TeT C SHepTHell, TeM He MeHee nﬂﬁm HeCKONLKO BHAOH3MEHESH= -
ras xapTuHa dpayEropepopolt auddpaxkimy Ha WAPHKE XOLOMWO
OMACHIBAGT GOMBIIYIO COBOKYMHOCTE SKCIEPEMEHTANLHAIX AaH—
nerx. Tem céMHM AEMOHCTPHPYETCA NPaBUNLHOCTD HAWMX ITpef-
CTap/leHnft 0 KOHEeYHBIX, & OTHIOAbL HE HCHUe3aiolne ManblX Das—
Mepax HyKIoHa.

BMECTE C TemM ellie B HE‘I&H:E' I.T.IECTHEECHTT&II- THofoB
M.A.MapKoB HEONHOKDATHO NOAYEPKUBAN, WTO STOT PA3MEp
' 9IeMeHTapHOH JacTHIEI COBCEM He TOT, KOTOPHIA -HMEIIH B EHm.rf
_ GMBEKY, SaHEMAapUMecs yCTpaHeHHeM TPYOHOCTed KBaHTOBROH '
Teopuu nons, On m*me*mnf_lf, 9TO 2TOT GOpMbaKTOp CBE3AH C
OBHNBLHELIM POXASHHEM APYTHX YacTHU NpH aﬁaneﬁc'rsun Ha
NPOTOH H BHICKABaN HAE, YTO HeyYNpyTrH# dopmbakTop Tex xe
wacTHn Gyner ofnanaTh CEONCTBAMH, KOTOpHIE MDHCYIIH PACCe=
SHUI0O Ha TOYEe4YHOH JacTHUe. DTa Haes NONyYHna 2aMedaTenh. =
HBIe MOATBEPXKACHUS B Npoleccax I'ty6OoKOHeYTpYTroro pacced— -
HHS 3N1€KTPOHOR Ha npoToHax. Ilporeccr! rnyfoxo Heynpyroro
- paccedHus ¢ ocobolt ocrTpoTod nocraswm H3BEYHEIH BONPOC :-
4 !



"A uro nanbuwe?®, r.e, Kakue xe CTPYKTYPHbBIC eQMHHUBI Cllegye=
eT npunnm 3a ocHoBy “BHYTpenuero ycrpolicTea nporona
Mpeacrasitennn o Hoswix CYWHOCTAX C HCHE3AOUWP MATbIMKY pPas-
MEepaMit = o naproHax HaxXOmMTCR B HACTORlee BpeMS B COCTO-
fHIL Syproro paseirtus, [paeaa, BrecTo PopMyn 06bIMHO pit=
" CYIOTCH uhmnum, HanosmitHaulle aGCTPaKTHYIO ¥AIROICE H
ABTOP Cam He BROANE NOHIIMaeT, YTO oM pucyeT, a caywaTeny
AenalT Bid, YTO OHK MOoHHMaoT. B SHAYHTCABHO NYNUWEM COCm
TORHIlIl HAXOANTCS KBApKOBaR Mopenk, XOTopas paspiiach Ha
" ocHope COCTaBHbIX ‘Moneneft HMeeT B CBOer akTiBe He TONLKO
ONpaBAABUIMECH NPeaACKA3aHHH, HO it 3aKoHoMmepHOCTY ($opay=
aei!), oxnaTeinalounre YAUBHTENLHO WHPOKIM K 1aCC aKCIepizeH=
Ta/NbLHOT'O MaTepnana, . _

" CocrapHuie MOZens B KavecTne HCxoaHof runoTeast up#—
HIMAIOT CYllecTBOBANIe B Mpipone sHepriuft cesa CPAaBHHMBbIX
C MaccamMli COCTARISIOLNX YacTHL. .

lNocreance noapasysepaer CYIWWEeCTReHHO PenATHBHCTCKIM

oaxoa X 3agase CBA3AHHOrO COCTOfAHIIA, MTO CaMO [O cede
npeacTananeT codoft byHoantenTaneHyO npoSnenty. Tax A HHA-
4e€, HO nepen ¢U3aNKanys BO BECh POCT CTONT npoéine-ma OMICaHISA
“auyTpiagpousolt MaTepHu” U cssasaHHas C mefi npodnenia pens-
TUDHCTCKOT'O ONMMCAHHS MPOTSKOHHBIX COCTaBHBIX 06bEKTOB.
{Tpisent Syproe Hakonnesie IKCNepHMeHTANBHBIX OAHHBIX nena-

CT CciITyauinio n 37oft paxuertwell o5racTiy KpiHTHYeckofi, Hano-



MHHa:owelt COCTOAHME TEOpPHH cfpyiwypm MaTepHu BO BpeMeHa
aHaMeHHThIX onbiToB Peacpdopna. 1o HATVISIHO MAMIOCTPHPYeT—"
of puc. 1, rae NpHBEOEeHO YI7IOBOEe pacrnpenenexHue X - uac-
THu U3 pa6oTel Pesepdopna 197 1.1‘.0‘1&’ TPOAEeMOHCTPHPOBAB=
wmee : Q}'IHECTBGB.E}HIE BHYTPH aToma aIeMeHTapHO# CYHOCTH,
CMoCOBHO# BOCTIPHHATL GONMbILOH HMITYILC ~ ATOMHOrO SApa K
yriiopoe pacnpepneneHHe B FBCCE.HHHH éhpou—a.ﬁpoﬂ Cc 6onbUmMH
nepenaiami HMIyabca, - ‘ _ '

lNlocnennee yrinoeoe ﬁacﬁﬁenetnenne, TaKKe CBHASTENLCT—
BYeT, YTO AAPOHbI MMEIOT CTPYKTYPY..

Llens Moux nexumit — pacckasars O HEKDTU]JDM nonxome X
aToi rpymme npobneM, poOHBIIEMCSH B ﬂaﬁnpaTopHH BBICOKHX
sHepru#t OUAHU - o penﬂmsncrcxoﬁ Hnepuuﬂ duanke. Kak Bosi-
KOe KpynHoe HanpapleHHe, cBsi3aHNOe C anyc'rpuam_-.HHM SKC—
NEpHMEHTOM - 3TO H&ﬂpﬂBﬂEHHE Hmee'r Tax)e MHOT'O No60Y) —
HBIX BBIXOAOB, O KOTOpPBIX # Eyny ynomﬂ-laTh NMMLb OYeHb KpaT-—
xo. Cogepxanue peniTHBHCTCKOR AnepHol (H3HKH onpepensieTrcs
¢HaUIeCKHMH SBIeHHSIMH , TPOMCXOASIIKMH an CTONKHOBEHMUH
faep, YCKOpPeHHBIX A0 CKOopocTef, 6MM3KHX K CKOPOCTH CBeTa.
OcHoOBHEIE ITOCTAHOBKHM 3anay H h.-'lE‘TD,E[HKH COBNIAAaIoT C TeM, 4YTO .
MMeeTCH B GHIUKE SNIEMEHTAPHBIX MACTHI: &) ynpyroe pacceﬁ—
HHE, MHOXEeCTBEeHHbIe npuueccm, ﬁonbuute nepepaiyy HMIy/ILCOB;
6) Iy3LIPLKOBLIE I CTPHMEpHbIe xamepm snam‘poﬂﬂme METDﬂ‘hI.

BMmecTe ¢ TeM, CTONKHOBEHHE penHTEBIICTC!EIx 10ep oxa=
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3pIBAETCH SHAYUTENEHO MHOTooOpastee, Gorave urdopmanmei,
Banaioll 0COGEHHOCTBIO CTON KHOBEHHS PeNsITHBHCTCKUX AQED ABe
NSIeTCH TO, ¥TO FHTAHTCKHE SHEPTHil KOHUEHTDUPYIOTCH HE B
TOYKe, 4 B SHAYHTenbHbIX (110 CpaBHeHMo C paamepamH anemMer-
TapHBLIX YaCTHL) 0612CTAX NPOCTPAHCTBA. 378 YHHKAILHOCTD
- yCrnopHil He MOMeT He aaTh Ba)HblX crencTeHil. [IpH cTonkHO~
BEHHY PENATHBHCTCKHX AO0Eep AOMKHO CHABHO IMTPOABNATLCH
NPeNCTaBIeHe O Sape Kak o CroumHol cpene, a He Kaxk CoRO-
KYNHOCTHE TO4YEHYHBbIX HYKMNOHOB, ONHCLIBAEMBIX uaaecm.&t:m MOns

pendaMit Teopll fapa.

[1. PensTueiucrckasd sinepHas dualygA

PensiTHBHCTCKYW SOepHYK (H3IIKY Mbl onpenensaeM Kak

1

obnacTs MHOTOOGapHOHHBIX ABMEeHHl, 3afaBaeMy:0 YC/IOBHeM:
£
g o = >> 1 - (1)
: m :
2 2
roe /:J — XBAApATH! IIMITYTLCOB YaCcTHI, a /)] = KBag-
PaATHI HX MAacc.
B sToift oBnacTH npuMeHHMa nmaclTabHas HHBAPUAHTHOCTL,

YTO CYWEeCTPBEHHO yNpollaeT TeopeTHYeCKoe pacCMOTpeHHe.
MacwTabHas HHBAPHAHTHOCTE ABAAETCH OOHHM M3 BaXHeNuHux
3AKOHOB, XapaKTepl3ylounX “BHYTPHAgPOHHYIO MaTepHio”. Bee-
CTOPOHHAS MMPOBEPKA 3TOr'O 3aKoHa b HoBmoft nocranopke (wac-~

TIMMHO HaMII YXe MponefeHHast) npeacrapnsier Gonbwol HHTe—

-



péc: "t 00 3TOM pedb OyneT MATH HHXC. |

Ycnoeue (1) nospo~ser paccmaTpuBaTh aCHMNTOTHKY
ﬁa'rpﬂqum aneMeHToB, B 1acTHOCTH, OHO naeT BO3IMOMHOCTL
 BBECTH n':rnHH M3 KpHTepHeB, mpenénmniunn KYMYTSTHBHBIl 3=

Mon XymMynsSTHBHBIM 3pPeXTOM MBI NMOHHMMaEM TNpouecc -
CTOMKHOBEHHS PENATHBHCTCKOIO SApa C MHIIEHLIO, B pe3y/lbTa=
Te Yero BHOBb o6pa3lylolHMC] YacTHUAM NepeaaeTcs SHepris,
3HaYUTENLHO NPeBLIWAIWYI0 TY, KOTOpas NMpHXOAHTCSH Ha OOHH
HYK/IOH Haneraomero fapa. ITOMY SBIEHHIO Mbl yAensSeM oC-
HOBHOE BHHMaHNe, Kymynatusueit spdexr SIBnAercs, XOTH ObiTh
MOXeT i HauGonee ApXHM, HO YACTHYHBLIM CllyHaeM NpoLeccoB
MHOMECTBEHHOIO POXASHHS YacTHI ITPH CTONKHOBEHHH PeliTH-
'  BHCTCKEX fpep. ﬂpnuéccu MHOMXEeCTBEHHOI'O pOXAEeHHd, npea—
CTaB/fIoUIME OrPOMHOE 60NBLUMACTBO BCEX MPOLEeCCOB, HAYUIHX
TIpH BBICOXHX SHEPIHAX SBASAIOTCH B HAcTosflulee BpeMs Hanbonee
WHTEHCHBHO H3y4aeMbiMH NMpoueccaMH GH3HKH BHICOKHX 3Heprufl, -
TeHneHU S ypenEYeHHS 3HAYHMOCTHE HCCNEAOBaHKA POLECCOoB
- MHOXECTBEHHOT'O i:oxmenun, HECOMHENHO, COXPAHUTCH Ha MHO-
rie roasl, K60 aTH NpoueccH HeobbMHO CIOXHB H MHOTOOGpas— -
‘Hul. Mayvenue cTonkHOBeHHN penATHBHCTCKHX filep faeT BO3-
MOXHOCTE HeTPHBHANBHOI'O Noaxoaa XK MHOIMOMaCTHYHBIM Ipo—
neccam, OyeHb BaXHbIMH OCOGEHHOCTSMH, COCTAB/IKIOWMMH

' CnenH¢HKy HCCnenopaHuit CTONKHOBeHHSt PENATHBHCTCKMX Snep
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MO0 CPaBHEHMIOC CO CTO/NIKHOBSHHSIMH 9ACTHI ABIFIOTCSK .

(1) BHyTpeHHSI# CTPYKTYP& CTANKHBAIOUWHKXCH OGLEKTOR
H3BeCTHA XOTH Obl B HEPENnATHBRHCTCKOM Npeaene;

(2) UmeeTcs BO3MOXHOCTE B WIHPOKMX Npeaenax BapbH-—
poBaTh KBAHTOBbIE YHCNA CTANKHBAKWHXCH 00BbEKTOR;

(3) lNpencrapnsieTcs BOSMOMHOCTL HCCNEOOBATE NMpolec—
Chl CTOMTKHOBEHHA, KOraa He TONbKO B KOHEYHOM, HO H B Ha=-
YanLHOM COCTOSIHHH Npouecca MpHCYTCTBYeT MHOIO HYacTHU
(xymynsTiBHbIe 30beKTsI):

(4) HMimeercs BO3MOXHOCTE B0/ce 0G0CHOBAHHOTO NPUHMe—
HeHHS CTaTHCTIMECKOro H I'HApPOAHHAMHYECKOT'O NoAXON0B
(anaunTennHo Gonbiue YHCNO KoHbHUTrypauifi, ro KOTOPOMY Ipo-—
HCXOMUT YCpeaHeHue).

" oMo HCCeaoBaHHs HeYTIPYTHX CTONKHOBEHI i npo-
LLeCCOB MHOXECTBEHHOrNo ofpa3oBaHif yac~Hu, OonbWoi HHTe-
pec NpeacTarnseT H3yveHHe NopeaeHHs MOMHBIX Ce4YeHHt Baal-
MopeltcTnits aapo-anpo (ocoBeuno daxropusaumi), GHHAPHLIX
peaxutfi, ynpyroro paccesHis ¢ OONbLWIHNI NepenavaMH HM-—
dyAbCca, ITH peakuils NrelT jonblioe 3HavYeHie C TO4YKH 3pe-
HIISl [IPODEPOK pAna atofeneii, HCNONb3yeMBbIX B TeOPHIl a/leMeH—
TaPHBIX 4ACTII, 1160 Sgpa MOTYT CAYMHUTE peanHcTHYecKod
“KBapxonoit” Mopenbio pensiTIBHCTCKOrO NPOTHXeHHOTO 00beK-
Ta. [Ipiden Mbl MOXEM B WHPOKIX Mpeaenax BapbLHpPOBATH
CTPYKTYPY HAWHX OO0BEKTOB, BhIOHpad pa3Hble MYYKit i MILISHH.
OBnacte aTHX sBneHNft  YpesBbMailHO MHOTOOGpasHa, & upo-

9



6nema omicAHNSA CTPYKTYpPHl HaCcTHI CTAHOBHTCH BCe bonee pax-—
HOMl, H6O ye B HacToslee BpeMd B (pH3HKe BHICOKHX aHeprui
MBI HMeeM aoeno C HHAMH BOMH 4Ya8CTHU, AHAYHTEelIERHO MEHbLe

WHMH HX pasmMepos,

(1) ¥nmpyroe paccesinie snpo~Aapo

Ipo6nema TECI-}JET]{‘..‘CKOT‘O OIMMCAHHA PEeNsATHBHCTCKHX IIpOTA=
MeHHbBIX 00BLeKTOR ellle OYeHEL flalieka OT CROero aaaepmeﬁnﬂ.
Ypapuenus Tuna Bere~ConnHTepa H KBASHNOTEHIHANLHBIH NOA-
Xoa fB/NAIOTCA AOBOJEBHO TpyOhIMH MpHBNHXKeHHAMH pame ong
B3auMoaeACTBUA CHCTEeM, COCTOfAUIHX H3 AOBRYX YACTHIL,

B sTomMm pasnene s KpaTKO OCTAHOBIIOCK JIHLEL HA OMHOM MO-—
CTaHOBKe 3aja4dH, HMeplned npsMoe OThOolleHHe K npobneme,
obcywpaiowefica BoO BBeleHHH, -

[ns ynpyroro paccesaHus COCTaABHLIX CHCTEM B OGNACTH Bhl—
COKHX 2Hepruil 1 GonbwHX nepepnasaemMuix HMnynscoe A.H.Tap-
Xenuaose H ero co'rpynumcn'!2f Npe/IONHIH HHTEPEeCHYIO 3aKO-
HOMEpPHOCTb, HAlleAllylo NOATBepKAeHHe ﬁ 9KCNEepHMEeHTax «C
sneMeHTapHbLIMH YacTHuaMHA. 3Ta 3aKOHOMEPHOCTE IJIACHT §

Ceuenne ynpyroro paccesiHng /18 COCTABHLIX cHCeTeM I H
II B obnacthn .S ~ HZ,'}) M? HMeeT BH[ :

Ao [t ) 1_£/p
—— T | iy e F { } { 2}
-t . gm 1\S 5™ b
rae H S - OObriHBIe PENATHBHCTCKH RHBAPHAHTHbIE
y 10 4



& =
EHHBM&TH‘-IEGH.HE nEpEMEHHbl& : 5= ( P T T /

"é (/,?Z' ~ }r Er © ~ snseprua m yron
B CHCTeMe LeHTpa macc. [pisiem
- (3)
m =2 { Ayt Nyp=—1 /

rae f?r -Y /?I- - YHCna YacTiill, COCTAaBAAIOWNX COOT—
seTCTBeHHO cHeTemy I # II.

$opmyna (1) cneayeT u3 YHCTO pasMepHbBIX COOBpaMcHIII,
Kak nokasbiBaeT aHanl3 sKCNepliMeHTanbHOTO MaTepitana 1o
YHpYyromMy paccesHHio Ha fonbuliie yrab!, T8 38KOHOMEPHOCTh
J4YeHb XOPUILO BBLIMOMHAGTCH, eCiTiH NPHNHCATE MHOHAM H KaoHaM

;;"?I- = 2, HYKNOHaM }"?I. = 3, aneKkTpoHamM ﬁr =1, B
COOTBEeTCTBLH C KBAPKOROH MOOeNkio,

Ha puc, 2 naoSpaxeHs! g aHHbIe O YNDYromy IF’F’-—paccen—
Huio, Ownbxi sKCnepuMeHTa MeHblie pa3Mepop Todek, [Ipasbie
muHs cootnetceTeyloT popmyne (2) mpun M =2 10. Heobxo-
QMO NMOMIEePKHYTh, YTO BENHUINA CeHYEeHHS MEHSeTCH Ha HeC—
KO/IBLKO MOPSIAKOB BENHYITHBI H H3MepaHa MpPH CYIeCTBEHHO pasd—
NHYHBIX 9 H _S ;
| Hayuenne ynpyroro paccesiHy¥s ffep OaeT BO3SMOKHOCTE Cy-
niecrnenﬂo PACUIHPHTEL OHAMNA30H HanEeHeHHS .*?1- n /7 'y H
NpOBEpHTL, He ABNGeTCH NH OTMEeYeHHOe EbllUe CoBNnaneHie gop=-
mynpt (1) ¢ skcnepumenToMm cnyuaftusiM.

B nactoquiee ppeMs Mbl MrOTOBHM SKCIIEPHMEHTE! TIO YIIpY=—
roMy paccefiniiio pelnATHBHCTCKIX aefiTOHOB M o4& =HacTimi.

: s



CcobeHHO WHTepeCeH OTBeT Ha BOMPOC : Ha4HHAaA C KaKux
nepenad HMIYILCOB AefiTNH HAaYMHAET BECTH cebd He KaK AByX—
HYKJIOHHBI}, 4 K&K WeCTHKBAPKOBLIA 06beKT?

To, 4T0 nefATOH NpH BLICOKAX 3HEPTHAX Ha4YHHAaeT BEeCTH ce-
6% He XaK pbixjiasg COCTaBHAsl CHCTeMa, 8 XaK KOMIaKTHoe ofpa-
30paHKe, Mbl YOeOQUIHCh B NEPBLIX Xe ONbITaxX C PeNdTHBHCTCKH=
M gefiroHamH, OnHCAaHHIO 9THX ABRNEHMR NMOCBMUEeH Chenyloumi

paagen,

(2) _Kymynsrussbit abdexr,

Ipu nocraHoBKe 3apayi 06 OGHAPYKEHHH KyMYNISTHBHOI'O
spheKTa Mbl HCXOAHMM M3 Hael, OTMEeYEeHHBIX BO BBeASHHH H Cle~
AYIOUWHX OLEeHOK ;3;- K xonuy 1970 ropa, xorga Hadaauchk 3TH
paboTel, 6bUT0 H3BECTHO, YTO MacliTabHas HHBAPDHAHTHOCTE Bbl=
NOMHAeTCs He TQILKO B CTO/NIKHOBEHHSX 3MeKTPOH-IPOTOH, HO H
B CTONKHOBeHHAX agpoHoB. OOHO M3 BOSMOMHEBIX €e TOJKOBAHMH
3aKJ1I0YANIOCH B TOM, YTO NPH OYeHb BLICOKHX SHEprufxX MAacCHl,
dopmbakTOp ¥ APYTHE KOHCTAHTHI Pa3MEepPHOCTH MIHHBI CTaHO-
BATCA HeCYWeCTBeHdbIMH, 8 "BHyTpHagpoHHaa marepua” seper
cebs xaK opHOpoaHas, cruowsas cpena (ananorns ¢ ToYeuHsIM
B3DEIBOM - ABTOMOMAENBLHOCTE).

Mgl haKTHYeCKH BBe/NH NpeaIoloXeHHe O TOM, YTO NPH Bbl—
COKHMX SHEePIrHfiX I'DYTNa HYK/IOHOB, €C/H PACCTOAHHE MeXNy HH-—

MM MeHbille HAH Nopanka xapaxkTepHOro pasmepa
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* &M, ToNe mpeacTapnfoT

_ 4 ' e
P~ = o110
c_oﬁoﬁ OQHOPOAHYIO CIACWHYIO cpeay. [Ana Taxoft “karenbxu”
[';.-l-epﬂa"} AONKHBI NBIMOAHATHECA COOTHOIUEN (8 MacwwTabHoIl
I*IIHEHIBHEHTHD(‘:TH. Korpa oiia coynapseTcs, HapHMep, € HYKN10-
HoM Cevenye fipH 3TOM pacnafaeics Ha MHOMGITE/NL, ONpCcaend—
OUIH# BEepORTHOCTL OOHAPYXHTH B fOpe TAKY “Kamnw” u Ha
MAaclITA0HO MHBAPHaHTHYIO QyHKUHIO, XOTOpas M1A OUeHOoK MNpi-—
HMMAnack yuupepcanpHoit (He sapucswel OT MHCna HYKIOHOB B
Kenne) u papHoft CTPYKTYPHOII GyHKUMI OBPA3OBAHHA ME30HOUB

B p=p - pacceaHuu, Ha ocHope aTolt Mogenu GwUTO Npeackala—

H0 OTHOWeEHNe cevyeHnll MeaoHoo0pa3opaniid B peakuiax :

q/-ﬁ- A— 7+ ..
(Z+T=1+..) (4

, f) + A =T +...
[Npi sHepriusix MPOTOHOB, BOBOE NMP2BLIUAKIIHX 3HEPrio Ha
et 2
HYKJIOH B OefiToOHe M nmpH 3HaYeHHAX napameTpa X=- D )reax
57

Sonbwe 0,5 oxitganock, YTO 3TO OTHOUWELHe GyneT
7
’v[f-a?i‘_? 3 ~~ 5 ==10%, 310 oanauano, 4TO, HampuMmep,
1P smeinr: it neftronion 8 & Tap (4 TMap Ha nyxnon). Moxao
60.1b1WOf BePOATHOCTBIO NONY'HMThL MHOHEL ¢ sHeprieft 5-7 ['sb.
I";\HDI‘I!M dualKaM STO NpeacKaaaHie NOKalanoCh Hepasnono=-
ﬁoﬁﬂbm. Tem He MeHee 3KCNCpIMEHT /47 MOAHOCTLIO MOA=
TBEpPOMT ITY OUCHKY.
Beitil 0GHapyXeHbl MIOHbI, yHocsAuHe no 98% wmernyecKolt

SHeprHH aeiToHa, Banao, 4TO sKCnepHMeHT MPOBEeMOHCTPHPO=-
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BAIl MPHMEFHMOCThL MaclWTabHo! HHBAPHAHTHOCTH K COCTAaBHbIM
(spepurmM)cucremam, T'pyrma B,C.CTaBrACKOro Hadana CHC=
' TeMaTHYeCKHe HecnenaoBaHns KyMyNnSaTHBHOT'O aq:dzeﬁ'ra H HHXe
fl MpUBeNy 3KCNepHMeHTAaNbHbEIe faHHEIe 06 9TOM MHTEPeCHOM
fIBMIeHHMH, HaKOMNIEeHHbIe HaMH K HacToflleMy BpeMeHH,

Baxaioft xapakTepHCTHKOR KyMynaTHBHOTO appexTa ABnder—
Cfl 383BMCHMOCTH BHIXO[1 OOPASYIOUMXCS YaCTHll OT ATOMHOI'O
HOMepa pensTHBUCTCKoro sigpa. OgHako Ao nocnegHero ppeMe-
HH nyilm PEeNnATHBHCTCKAX ffep ¢ A > 4 R sHepraeft, no-
aponsiomef HageXHO onpenensiTe KYMYIATABHbIR ospdexT oT ofp-
$pexToB, cBA3aHHLIX C pepMH~-NBHXERHEM {yWIOHOB B SApPax 3
NnoKa OTCYTCTBYIOT. PendTHBHCTCKOE YyCKOpeHHe THXeNbIX fner
H Aaxke sgep cpeaHero Beca npeacrapngeT coboit Noka CloxHyr 'f
YCKOPHTENBHYI nMpobnemMy, KoTopas 6yageT, BEAHMO, DelleHa
TONLKO NOCNe CO30aHHSA ClelHAI3HPOBAHHOTO YCKOpHTeNs pe-l
NETHBECTCKEX sinep — Hyxnorpona (o weMm peur 6ymer Hmxe).

B cesian ¢ 9THM MBI OGPATHNHCE K HCCIIC[OBAHUIO KyMY/fl—
'nlan-pra sppexra B aHTRIIA60pATOPHON! CHCTEME KOOpPOMHAT, T.E.
B TepMEHAX QEIMKH HHITIOAMBHEIX PeaKuHit Mbl H3y4aeM He
¢parmMesTandio Haneraoneft YacTHUk!, 8 PparMeHTANHIO YaCTH~
Ibl MELIEHH.

| Henonbays nmpeaMymecTBa MemieHHoro BriBoaa [ly6HeHcKn—
ro caaxpopasoTpoHa (MHTEHCHBHOCTH NMydYKa GoMGApAMPYICIHX

; 11 ‘ "
wacTHit 20 10™ * p/p) H 0COBEHHOCTH CEmHANTLHO CO3AaNHOH

14



|

fcr&nom&r YO&nock NMOMYYHTE JAHHBIE MO KyMY/LATHBHOMY ohbex—
'I';.r BINIOTH [0 YeTBEpPTOro nopdaxa sxmouutensHo, (log Home—
ROM NOPSIAKA KYMY/ISITHBHOCTH MBI MOXEM NOHMMATH YHCNIO HyK—
JIOHOB PENATHBHCTCKOTO fapa, YHACTBYIOUKX B CTONKHOBEHIH),

- flopa, B TOM HHCne M TAXenble, GoMGapanpPYIOTCR YyCKOpPEeH~
HBIMH NMPOTOHAMM M fefiTOHAMK, 8 CHeKTP POMIOESHHBIX YacTHL
H3MepseTCHs B HANpaBneHHH “Ha3an”, T.e. MOA YoM 180° «
HanpapeneHHIO 'nepswmoru nyuxa. Taxas NOCTaHOBKA' SKCnepH—
MeHTa NMo3BONAeT NPOBECTH HCCNeOBaHUS  KYMYNSATHBHOIO
9&:1:]:91{1‘& npakTHuecks and nobblX anep.

i Kpome Toro, B 3aTOM Clnyvae HHTEpBAN IHEprHuit BI3aUMO -
AEHiCTBYIOUNX Spep yBennYHBAeTCH NPIIMEpHO BABOE, HEO 3Hep-
THS, NpUXOoaslladcd Ha OOMH HYK/IOH sOpa, B O8HHOM MOCTAHOB—
xe aKCrnepuMenTa Gonblie, ¥eM B cnydae Me30Ho06pa3oBaHus
YCKOPeHHBIMH SApaMH Ha HYWIOHAX MHIIEHH {Ond OaHHOrO YCKO-—
putens). '

" Baxaio TaKxe NON4EPKRYTE, 4To (KaK M CIeaoBATO ONMAATE)
3ABHCHMOCTL CeYeHUS OT CBOHCTD finep, Ha KOTOPLIX NMPOHCXO-
miT dparmentauis (gapo II) okasvmaercd ovens cnatoit, Ha= -
HOONee APKIMII H HHTEPEeCHBIMH OKA34A/IHCh 3aBHCHMOCTH OT
cBOficTe (pparMeHTHpPYOUeEro sapa,

/37
Onucanue yCTAHOBKH couepx#Tce B pabotre -, C nomousio

Lar B
!

B,
9TOMl YCTAHCBKH ObUTH NMONy4YeHbl OCHOBHLIE PeaynnTartn! & .

Bo-nepebix, ons CTHIKORKHM OAaHHBIX ObLT K3MereH B anTHnMabops—

15



TOPHOR CHCTeMe KoopaHHAaT KyMYNATHBHBIR apdexT Ha pefitonax
M nonyueno xopouee cornacre (puc. 8). B uMTHpOBAHHLIX BbY ~
we paborax GLUTO NMOKA3AHO, YTO HHBAPHAHTHOE CEeYeHHE E-:;Jg
obnapnaeT Maclrabuot HHBAPHAHTHOCTLIO H OOBONBHO cneumblf-
YeCKOoRt A-3aBHCHMOCTEIO. TeM CaMbIM OTBEeT Ha I'IaBHLIt RO-
MPOC O CYLIECTBOBAHHH KyMYNSTHBHOIO addpexra GLUT NOMydeH.
OnmuueM KpaTKO OCHOBH' '@ 3aKOHOMEPHOCTH KyMYNSTHBHOrC a¢—
dexra, BhlﬂCHEI"-IHbIE K Hammuem BPeMEeHH, |

3amuwem E oA Yepea peNdiTHBHCTCKHE MHBAPHAHTEI

w
peaxkuiH
T+ —=F+...

Vo= (BR); %=(Bt); V=(%8)

rae PI H Pﬂ - HMNYJBCH CTATKMBAKIHXCA YaCTHI, & F"1 -
<R 7

HMITYNIBC oaHO#t H3 obpasyownR sactvy (miknosueBHas nocra-

HOBKa),

B obnactu npepensHoft pparMenTauMH 019 YACTHUBI 1 HMeeM:

da— 2
;}J?;VV V) (3’;;’”1'} (6)
Y= 20
34aBHCHMOCTBL OT 4 fBngeTcs, OYEBHAHO, 3ABHCHMOCTEIO OT
H3pecTHO! macmTabHolt nepementoft X,
Ona ){, CymecCTByeT Or'paHH4YeHHe, BthEKElIGI.].[EE H3 34=-

m:
y/«_i

KOHOB COXpPAHEHHSl, KOTOpoe B NpHGHKeHHH

HmMeeT BHO 3
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, 2
: )/ = /f m: A

B v RE

(7)
_2‘9 A= M’{Z-—m mzr-—;n M% ﬂ:up_p/

HauGonslree BoaMoxHoe axHavenie ‘Kf onpegenfeTcsH ‘Mac—
" coft MIA - Ecmit npiusrs, uro (3) moxno ornectit x wac—
TH PparmenTHpylomero aapa (B cMbiCne napToHRbIX Mopeneit) ;

P A-@-; M.Z' )ﬂ? , TO npH A AHMH
hopmynsbt (3) onpenensiem MIIHIIMH.FH:HDE 3HaYeHHe ylcna
'\ < 1 ccorpercTaylomee nAHHOMY, H3MEPEHHOMY Ha OMBITE

Y/ 4 - Mapamerp T — XapakTepHLIM NapameTpoM
x;l.mr)rnmmuac'r;s ' '

OcHosHule Pe3YNbTaTel, NONy4YeHHble B 9Tofl CepuH aKcnepu-—
MEHT'DB HAMIOCTPHPYIOTCA pHCyHKaMH 3-8, Mx MoxHO 0606IHTE
cnen}rmmlm obpaaom : (1) ocobennoctn CTPYXTYpPH! dopmpakTo—
Pd 1t $OpMa MOBEPXHOCTH PPAIMEHTHPYIOUINX AP He HIPAIT
CYWeCTLeHHOM POH B KYMYJIATHBHON Me30HOOGPA30BAHMH;
(emupiic, G u 7, roe npencrarnens! A—3aBHCHMOCTI CeyeHIs
QA palanMiHbIX SACP BKIOYad, Hanpumép, CHNBHO "paar 2ceH-
Ht::IE-' no HefiTpoHam M30TONBI Camapis, Banbpama, Aapa CHlb-
HO MehOPMIPOBAHHDIE I chepiraeckie);
(2) nepexon x npenenbhoft dparmentamn (He3aBHCHMOCTS

CeYeHils oT V ) HacTynaet yxe B pafioHe 4 I'sp/Hyxnon
{enupue. 3)

17



(3) scu COBOKYMHOCTE A8HHBIX MO CNEeKTPaM KyMYNATHBHBIX

NMHOHOB XOpPOLWO YKNansBaeTCs B NPOCTY0 3aBHCHMOCTE
£(¥,)= s A exp [-aV] ]

Ha pucynxax (4,5 u 6) = aTa 3aBHCAMOCTL B aHTHNAG0PATOP—
HOlt CHCTeMe KOOpAMHAT NMpeacTaBneHa Kak QyHKIHMS KHHeT< 4eC-

KO 3HeprHH Me30HOB ; : 5
Te= bk to b=, My

Jteion i ke a2£3 X 3aBHCHMOCTH BHaa A " M-
MOCTpHpYyeTCA pHCyHkamu 6, 7 1 9.

(4) Kymynsarupueiit QMEKTIBHJIOTE po 4 mopsanxa (y1acTsy-
JOT B CTONKHOBEHUSIX 4 HYKIOHA) OKASLIBATCS BOMHE HAGMo-
AAEMbIM, NTO FOBOPUT He TOMELKO ‘0 BO3MONHOCTH €ro BCECTO-
POHHErO H3Y4eHHS, HO H O HeKOTOPBIX MPaKTHYECKHX npmeue-
misx. B 9aCTHOCTH, CHNLHAS 38BHCHMOCTB OT A MO3ponser
COenaTh yTBepXeHHe : IPH PABHBIX HHTEHCHBHOCTHX UHPKY/IH—
PYIOIIEX ITy4KOB IIPOTOHOB M fiAep yT/iepoaa B 3a0aHHOM YCKO-
pHTene, MHTEHCHBHOCTH BTOPHMHLIX MYMKOB B CAyYae Saep ﬁhe—
posia 6yAyT BBIUE,HECMOTPE HA TO, YTO B STOM NOCNEHEM Cly— ¥
vae sHeprus Ha HYK/IOH B [Ba pa3a meHble, [Tpiaem ¢ MaTbIMM
HHTEHCHBHOCTSMH MOAMHO NONMYYHThL YACTHULI C  3HCpruef,
AHAMUTENEHO NFeBbIIAKIef HOMUHATBEHYIO SHEPIHIo YCKOpHTe—

NIsl, YTO H NMpenCKasLBAIOCE B Halueh paﬁo:;-e" 3/

18



(5) IMpu paBHBIX 2HEepTHAX HA HYKNOH pparmenrauls anep
Ha& MPOTOHAX M AefiTOHAX OQMHA&KOBA B lpegenax owHoOoK HauMx
SKCNEepHMEHTOB.

B HacTosmee ppema ¢uanky JIB3 peanusyioT WHPOKYWO NMpo~
rpamMMy HCCleAoBaHult C PeNaTHBHCTCKIMH aapamii,

ITony4en u obpaGaTerraeTca Gonbwol MaTepHan no obnyye-—
HHio 6onbiuoft CTpHMEpHOH KaMephbl B NyYxe fiflep renHd ¢ sHep-
rueit 17 'sp. 3aBepuwaerca uni padoT MO HCCNEeJOBAHHI0 B3a-
umopeiicTelifi neiTOHOB H MOKOXDOMATIMNECKIX HeliTpUOHOB B
KHUAKOBOOOPOAHOR KamMepe, NogroToeneHa K odnydeHiio pensd-
THBHCTCKIMM SiApami 2-X MeTpopas NnponaHopasl Kamepa,

i Ocobo cnenyeT oropopHTh HCCAEOOBAHIA IO CTOMNKHOBEHID
HJ:JPD—HIIPD Ha BHYTPEeHHI'X MiuweHax yckopurens (ynpyroe pac-
CEHI;I[E). 3ra meromnka (c ygacTitem Tex »e cambix GHU3NKOB,
pasBHBLIASCA HA AYGHEHCKOM CHHXpodaloTpoHe, TOCTYXiina
HaYaloM H3PECTHLIX HCCenoBaullfi ¢ NOMOWBK CBCPX3BYKOBOH
cTpyfuoi mitucHy Ha yckoputensx B Cepnyxoee i B HGarasiuu.
Msbl HCONb3yeM 9Ty YCTAHODKY He TONBKO ans uenci pensTH-
BHCTCKOIlt sgepHolt GHIMKH, HO H B liendX OTpadoTKH MEeTOAHKH
H TPEHHPOBKH NMepcoHana qnd aKCNepHMEeHTOB, KOTOpble Mbl Be—
gem B Barasuil.

18/
3. ©Yparmeuranusa _gaen

PparmenTauns ApigeTcs Haufonee o6GHNBEO HAYLWIEM PO~
LOCCOM It ByfeT HIpaTh RepBOCTENEeHHYI0 PONE NDil SYHer !
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CTONKHOBEr Hif peNnATHBHCTCKIX sQep MeTOoAaMH TPEeKOBBIX ITpH~
6opos. [Teperie ee neTanbHble HAGMONEHHS He MONMYYH/IH (xax
6yner RCHO HMXe) Aomxaiol nwrepnpe*rmnfgf. KpomMme Toro,
onpeneneHHe cedeHH#t pparMeHTaUMN HrpaeT oYeHb GONbUIYIO
PONL B MPOBEPKAX THNOTEe3 NPOHCXOXKASHHA KOCMHYECKHX ny4ef,
Kak noxasano B paGore ;“10!' 10% owubxku B cedeHHax dpal -~
MEHTJUHH H B BeTHYHH  MOTOKOB S0€p pa3nWYHLIX Ipynn NpHBO-—
paT x 100% oumbkaM B SHaYeHMAX KOIMYEeCTBa BellecTBa,
nmpoAipeHHOro KOCMHYeCKHMH TyYaMHu,

OcHorHEBIE EEKDHOMEFHO;:TH, oTMeuaenmble aBTOPAMH HCClle—
nnnmﬁfgf. CcBOgATCH K cnegylolleMy :

‘1, Ceyenns dparMeHTaUHH GEKTOPH3HPYIOTCH

G}E = CI . CE- , T.e, Ce4eHUs pa3aMmMoneficTRHA Aapa
T » Il pacnapaercs Ha MHOMGITENH, 3aBHCSUIHE TOILKO OT
ceoficre spep I nmu I

2. Cpegnne CKOpOCTH pparMeHTOB PABHBI CKOPOCTH Hane-
Tapllero ﬂnpé Y pacnpegeneHds Hx MO HMIyAbCam HMEIOT B
(puc. 10).

3. Pacnpenenenns ¢pparmMeHTOB Mo HMITyIECAM OOHHAKOBHI B
cCHCTeMe KOOpAMHAT, r'ae ¢parMeHTHpylollee SApO MOKOHTCH.
Pacnpepenense no npoaonsHEIM HMITYNIECAM COBNagamwT C pac-
I[P&ﬂ&ﬂeHH'EM no nonepevHeIM KMINYNLCaM H ONHCLIBAIOTCH pac-—

npenenennemM aycca
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N=aex |~ K npavem
P 2at i e
| O-"Jm“#'féOM?B e 79/
Hocne,:,ﬂee OGCTOATENLCTRO IIOA4ePKHBAGTCH aBTOpaMu. . |
TloKa)eM, YTO 2TH 3aKOHOMEDPHOCTH N1erxo nﬁmcnﬂm-rca

OOBMMHBIM _ITOMOCHBIM MpHOmkennem. B >TOM rrpnﬁnn_m_,»mm
amnnutyna npouecca i _

; - . B b SR

= ol S ey o

Hﬂ}".l.l&l"ﬂ qepea OD,HO'-IEGTIIHH{}E NpOMEXYTOYHOe cccruﬂm:e c

o_rrpenene:—moﬁ n*accoﬁ ﬁ?z HMeeT BHAO (CM.HEHFIIMEP,! If)

T g = %'7357,; K e
..1 7;;,;; |
2 (1o + 40 ""”1“/(;“'.1""""1 "”G}””I"“ﬂ’g

3pech Mbl BEEJ'III O4eHb YRDSHY[-D AN ONHCAaHHA CTONKHOBEHHSH

PoNATHBHCTCKIX fAAep HHBAPHAHTHYIO MepeMeHHYIo
‘{r—r b é i =7 (10)
L /o My

Npobb co aHamenaTenen (9) umeer xapaxTep g--

dyHKLIY N0 NepeMeHHoR b - 270 ofycnomneno TEM, MTC
—

napamMeTp
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;1-@ -~ ;ﬁh‘ - . )f",fif e, -ij/l
i e TR = -
' At P9, ] tE 1}

ouMeHs Man, NMHOOo B CHAY TOTO, TS YHCNO MYKIOHOS B 3ape 1
DABHO CYMMe 49Ices HyKi1oxop B 8apax 1 n 2 (peawuns cpminal,
G0 B CHAY PaBEHCTBA YHCHa HYWIO0HOR B finpe, CCOTRETCTBEH=
2O, CyMMe uncna Hyknowos 2 1 1 2 (peaxwis HDH?{EET&)‘., i TH-
TEpeCHO OTMeTHTh, YTO H3 PA3HOCTed, CTOALEX B CKXOOKEX, Bhl-
nagaeT TAKKe sHeprid CedsH, MoHXOIAIMASCH HA HYKIIOH,

Tam Gﬁpaaﬁm, pendTUBUCTCKH HHBANUSHTHBIE CeYSHNA DE-

SXUMI THMA 2 HMEIOT CleQyuwik Bujl
) Gﬁ 'm
i (12)

e

Ecmm npeneﬁpem.—. cmmonmmn shpexTaM, To [~ pacnajgaeTcH

Ha MHAOMIITeNH {I:IJHKTDFHE}’ETCH}. OQMH H3 KOTODBIK OnHCEIRaCT
npotiecc 1 —» T + 2, a oqpyro#l - CTONKHOBEHHE YaCTHU
I1lu 2,

BB egeHMe OH,HGI_‘G HapamMeTpa ’6;-_,. BMeCTO IMPOACNhHBIK H
nonepevHbiX HMITYNLCOB YHPOLlaeT aHAMHAS,

[ns nuouoB H 6}/ - KBAHTOR Gonee yac6HO NMonb30BATLCS
napameTpoM 2 [( F.’r f‘?r )-— R Fety jr . OTMeTHM, ¥TO HC—
Non>30BaHHAS HEMH BbIUIe B KadyecTee MepeMeHHOR KIIHeTHYEC--
Kad sHepruf KyMYNATHEHBIX YacTHU B aHTHnabopaTopHo# cHCTe-
Me KOOPOMHAT € TOMHOCTBIO RO MHOMUTE/NA COBNAafaeT C | —é]

s
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B HepensATHBHCTCKOM NPHOMIKEeHIH

XBAODAT PAJHOCTH CKOpOCTel figpa ¥ ero d}par Ni H'ra B cucre-

Me IIDK«DH @IP&I‘HGH THpYOWero ﬂnp& r

‘tI-_I":f 4:/-\/!-1-_.1._4; f:::;_)"ih yenosun (1) imen~

.
L=hY 7

rne Mf.i - \/ oy f f.i.
Uepea GplCTPOTDI 04.7' ilapamMeTp {I'f BEIpAXAaeTCH

cienyiomuM obpasom

L w2 2t o f f}-"‘éfq/-r’ z;":,j -—g)z

T >y (d= (dT dt/ (14)

M3 mpuBenennbix QOpMyn Ccpasy BEITEKAIOT CleAyioUlHe BHIBOObI:

1. drxTopusauua ceyenuit nonyviaeTcss B COOTBETCTBHH C
TEeM, YTO HASNIONANOCEH B BKCHEPHMEHTEIBK I s ee o0BfiCHe-
HIIA HeT HeoGXOOMMOCTH B CcCelnkax Ha Pepxe-mopenn, |

2, PapencTBo cpensnx ckopocteft (6vticTpor) (parmenTtos
Taxme fondeTcs GCTECTBCHHBIM ClleACTBHEM CIpaBed/TNBOCTH
TICMIOCIOro NPHONINKEeHHH,

3. Pacrnpenenenye no HMITyIbCcaM HMeeT peaKHe MaKCHMY=
MBI TDE mz _ My

‘s S




HIH TpH :

P, = m,,-’—%- = A1, COnST (15)
ML
B cooTBeTcTBHMH C puc, 10,
4, Pacrnpenenexnye no NpoaoiLHBIM H IOMNEPeYMHEIM HMNYIb—
caM B CHCTeMe NOKOsl parMeHTHpPYWILero sapa copnafaioT.
Yreepxnoenue apTopoB paboTel fgf. 4YTO BCE NHKH B pacrpe-
peneHuy pparMeHToBR omMcemainTces emmHoll Nayccouaoit ¢

g = hﬂlﬁ. = 140 Msp g9BnsgeTcsd clneACTBHEM HeaoCTaTOoY—

HO#t TOMHOCTH aKcrepiMeHTa, CoBnageHue WHPHHLL C N’F =

B, e . 34T

HOCHT cnydalubifi xapakTep. Kak cneayeT 1#3 nonyamnupuieckolft =~
bopMynEl ANA SHeprui CBA3H Agep, PasHOCTH Macc B dopmyie e o
(11) pna X  cuAbHO MEHSIOTCH, YTO NOMXHO NPHBOMMTE B
NpOTHBOPEeqHH c-mepmnemmmr B P K-CYILIECTBEHHO paanify-—
HBIM WHpHHAaM MHKoB. B yacTHOCTH, Kak cneayeT M3 dopmyrn
ti2¥% (13) pacIpenefienus no é., B peaxsax

Hg ir+ A -y He +... " [OONxHBI Pe3Ko paammMaTbh—
csl, MpH4eM o }gﬂ}“«:ﬁ g_a((ipj,

OrmeTHM, YTO C TOYHOCTLIO A0 NMPMMEHHMGCTII NOMIOCHOTO
npHOmHKeHHs CeYeHHs gparMeHTalll MOXHO NoNYHYHTE Ha OC—
HoBe dopmynst (9), ucnonbays naHHble IO peaxLUMAM MHOrO3a-—
PAOHBIMH HOHAMH ITPH HH3KMX 2Heprusx, lpu obobuweunns Ha
crmyyaft NeCTHHYHBIX guarpamM (MHoXecTBeHHaa dparmenTamid)
SHAMEeHaTenH MaTpHYHOTO 2JIeMeHTa IMpoueccH

i+ H 12 ¥ a8

24



6yayT con-:paTr MHOXHTENH BHAOA *

(M=M= Zm)[m + M- Zm} Z'm f‘g‘
- Z mzr; b p,

ITo Bhlpa}!{EHHE. MHHMMAJIbHO, KOT'la BCe PasHOCTH OnICTpOT
papHel Hymo, TaximM obpaaoM, I MHOXECTBEHHOH pparmMeHTa-—
MM MpeaCKasL.BAITCH OYeHb Yy3Kue paclpefenesHud 1o '( )
OTMeTHM Taxxe ecTecTBReHHoe IIpenCKalaaHHe, BhITEKawllee H3
Hawel#t Monenn oA MPOXOXAEHHS pelndTHBHCT CKHX aaep uepea
BellleCTBO : OCHOBHASA {ACTH AnepHbIX CTONKHOBEHHH HOeT C COl=~-
XpaHeHHeM 3HepTHH, MpHxcaduefics Ha HYKNOH, 3TOT BbIBOA Ba—
HeH pid aHanHaa coctTaepa KoCMHYeCKoro HS.T[‘:,""-IEHHH. PHCIIIJEI[E-
JieHNe TI0 SHepTMH Ha HYKJIOH Gonee Nerkux fp2p LOMXHO IOBTO=
pPATL paclpenenelue TAXENLIX, eCNH [IepBble CBOKM IPOHCX O~
AeHHeM, B OCHOBHOM, o683aHbl Kacxany ¢pparMeHTauuit TAMKembx
anep.

O6nacTk KyMYISTHBHEOT'O 06pa30BaHHd YaCTHI MOMHO TakKme
O..pefeniiTe C NOMOUIBI0 NapaMeTpa f 17 . Ilpenebperas
HneHamMH HDPHI],KB. (.__:. H 'él:‘.[ﬂ.lE MOXHO NOKal3aThb, 4TO :

7 o PE A m,5
- -— + 1% =Z 118)
o ™ 2V Mr / Y g % j

z 2 F 5 - . 1_ /. l
iAoM) 5 Him(BRE)

MHBapilaHTHAs He[OCTaowWas Jacca, V= (f_’:-"?a' . Ua (16)
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crneayer, ¥To HauGonbluee BO3MOXHOe 3HaYEHHE f Z7 TpH
A =¢ﬂ.m" onpenensiercss maccoi y ., Ecnn npeanono-
#UTB, 4To (16) MOMNMO OTHECTH K YacTH ¢parMeHTHPYIOWEero
anmpa : @.—*‘API x Mp— hm_r , 10 bry
onpenenfeT MUHHMAILHOE 3HAYEHHE YHCA )N { 1 - xapax-—
TEpHOr'0 napamMeTpa KymMynaTHpHocTH., Hawe npeanonoxexnue
MOMHO TIOHWMATE MH60 KaK CrneacTBHe MaclTabHO! HHBapHaHT-—
HOCTH, MMG0 K&K CnencTeHe cocTapHo#t mpupons! saep (B no-
cregHeM cnyuae }\ — YHCNO HYK/IOHOB — [NCKPeTHAs Bejii-
yuHa),

Pacnpenenense NMpoayKTOB peaKUHH ITO napamMerpy é
(anm M1; é- . ) nossonseT MpemnOXNTH KnaccHpuKawo
CTONKHOBEHH penaTHBHCTCKMX finep. I'pynna npoaykToe peak-
LMK B Manofl OKpeCTHOCTH ( b 3 BOMHaH HyNna:

ZI" .-‘é 75—- - creayeT OTHECTH K "OoCKonkamM” - 4aCTH,
oﬁycnoanenugﬂ oCcOGeHHOCTSINH fpa KaK cnabo ceBs3aHHO
cucrembl. B obnnacTi 6onblHX ee sHaveHHit HaMepsAeMas BesH-—
YyHa é . onpepenser MHHHM&NbLHOE 3HA4CHIE napameTpa
KyMyNSTHDHOCTH )\ (B pamkax Hawero npeanonoOXenus),
Peakoe ycHneHHe MaTPHYHBLIX 3/IEMEHTOBR 38 CYeT NMOMOCHBIX
aHaMeHaTenell NpUBOAXT K TOMY, ¥TO “ocKonkiu” 6yayT CONnpo-
BOXOATEL NPaKTHYECKH Kaxnoe cobbITHe, pEl“HCTpH]JyE-MDe g
TpeKoBbIX NpHGopax. Moo oxMaaTs, YTO OHH 6yayT CONMpo-

BOXAATE M KyMynaTusHbll addexr. Ecym koppensiuia Memay
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STHMH SrVi€eHHSM. CYLIECTBYeT, TO KyMY/MATHBHBIA KT /V -
oro nopsinka (ysacreyer A/ myxnomnos - )\ = A ) momxen
conmpoBoxnaTbc dparmentom ¥3 (A = A/ ) = nyxnonos. Cede-
HHE NPH 9TOM pacnagaeTcsd Ha MHOXHTENb, ONpeaensiouHi Bepo=
STHOCTS OGHAPYXHTL KoMnakTHyio xammo (“aepno”) n3 A/
HYK/IOHOB, H MHOXMTENE — YHHBEpPCANLHYIO (YyHKIUHIO, OITMCBHIBAIO—
Y10 CTONKHOBEHHE aANOHOB, JTa MOAeNnk MO3BOIKIA MMPAaBILTEHO
npeacKasaThb /éfﬁenmnmy KYMYNSTHBHOIO apdex ra, ogHaKO H3 |
Hee BhITEeKaeT CTyNeHwAaThill XapakKTep CneKTpoB KyMyNATHBHBIX
YACTHI, MO=BHAMMOMY, He OGHApYXEHHLI? Ha CILITe / 5/ Ecnu
cTyner1aTell XapakTep CeMeH!'S YAACTCH IONMHOCTRIO HCKIIMHTE,
TO uenecooﬁpaa.lm 6yneT 6oNnee TUATENLHO HAYYATH alkTEpHa— -
THBHOE NMPeANONIOKEeHHEe O HellpepLIBHOCTH )\ ., oBycnoanen-
HOR aBTOMOAENLHOCTELIO B MPHMEHeHHH K fifpaMm o H BOCXOOf-
mee X Haee M.A,Mapxoea 1/ 0 HeCYueCTEeHHO-TH dopmbakTo
pos ans Hemmx CTO/IKHOBE 3'rn O3HaHAaeT, HTO cedeHMe
S8BHCHT MWL OT OTHOWSHHS 'or - /\ ", ree
P.‘-"_

pPA30BAHMH, : . g

- 4-X —HMITyNbC NOACKCTEMEI, wammmeﬁ B Me30oHoo6-
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4. [MepcnekTHBL] DeNMTHBUHCTCKON saepHoft dH3MKH

[MoMitMO HCCNenoOBaHHA HEYTIPYTHX CTOMKHOBEHHR M nmpouec—
COB MHOXeCTBeHHOro ofpaszopaHud HacTHU Gonbwoi HHTepech
npeacTaenfgeT HaydeHHe Nnoreaelis MONHbIX CeMeHHl BaaHMo-
ne#tcTpua anpo-Aapo, . Moxaio npeanoxuTeL
HEeTPHBHANBHYIO NOCTAHOBKY 3aJasli C PensATHBHCTCKIIMH AOpaMH
mpaxTHdeckH ansl moboft mpobnemsl agpoHHolt ¢puauxu. INpu sTom
| SAPO MOXET CAyMTh peanicTHYecKoft “XBapKoBoft Moaenuio”
PenfSTHBHCTCKOrO MPOTAXEHHOT O 00beKTA,

lNony4yenne yCKOpeHHBIX figep CpeaHero Beca, & BOGMOXHO M
THXENbIX NO3BWIHT HE TONLKO QOCTHIATL BBHICOKIX NOPSOKODB
KYMYNATHBEOCTH, HO M peanii3oparThb ligeH, mewuie Sonbloe
3HaqeHHe C TOWMKH 3peHUs ITOHIMAHIE CTPYKTYPH! fapa, ITO Cpf-—
34aHO, TNaBHBIM 06PA3OM, C BO3MOMHOCTLIO HHOMBIAYANLIOIO
HabmoaeHHs Aaep M 1'PYNI ABIDKYUXCH GapiioHOB B TPCKOBBIX
Npu6opax C onpeaeneHHeM 3apsiaa if MACChl KAXKAOr0 OTAENLHOro
fagpa. Tpammubﬂﬂble MeToanul HepensaTHpicTcKoft spcpHoft diai-
KH 3TOTO He NO3BONAIOT. 3TO NPHHUNNIANLHO HOBAS BO3MOX-—
HOCTBH H3y4eHHA KOPOTKOXIIBYWIX SACPHLIX COCTORSHMA C Bpenme-—
HaAMM ¥J{3HH OT 10-6 oo 10-11 ceK, a Taxmxe nabmopgenns
uaosnep, rHNepaaep, a, BO3MOXHO, 3 CynepaapsimeHHbx (oua—
poBaHHbIX finep). INocnemsAs BO3MOXHOCTL OGCYXAANACE
A.A.TamxunpiM, Mayuenite akaoTinieckiis coctTosmuft agep cepa-
38HO C BO3MOXHOCTLIO MPHMCHCHIS TPAMIUMOHHBIX IS GlIIIKI
28



BEICOXMX ~4yeprHi TPeKOBLIX MEeTOOHK ¥ H3yYeHHS pe3OHaHCHBIX
COCTOSINfl C BpeMEHAMHA XH3HM BIUIOTH M10 10~2% cex. Kax no-
Ka3LBAIOT OLEHKM NMPH YCKOPeHHHM fOep CpefHero Beca MOXHO
NOMy4wATEL KBasucTabunpHble Agpa, coaepxaiue MNOMHMO NMPOTO—
HOB M HeRTPOHOB HeCKOMbXO nambpa-dactHi. CrexTpocKonns
9K30THYECKHX filep - CYmMeCTBEHHO HOBOC HAalpapleHYe B Saep-—
HO#l pu3HKe, HMelowee Gonburyio NepCcrneKkTHBY.

INoxa mouTH COReplIeHHO HEeTPOHYTOR 00MacTEI0 MCClenoBa—
HHl ocTaeTcs nony4eHHe CBEePXCH/BHLI( SNMEeKTPOMATHHTHEIX IMO—
neft, XoTopLle BOSHHKAIOT NMPH COMHEHHH NBYX 3apsnop Gonsuwof
BEHYMHE!, ABHMKYLMXCH CO CKOPOCTAMH, GNH3IKUMH X CKOPOCTH
CpReTa. ITH 3apgayy NpeacTaBnfioT 6onelwoft HHTepec, OMIAKO
COOTBETCTRYIOWNYE ITOCTAHOBKHM 3KCIEPMMEHTOr OTCYTCTBYIOT.
fl He compieBaloCch, 4TO B Omuxkafiee BpeMs Mbl YCIBUIMM, MO=
MUMO OTMEYeHHbLIX Bhllle, uensdt pan NMPpHYUHNHANLHO HOBBIX Haefh
B OGnacTH penaTHEHCTCKOR anepHoft puauxu, [Ipueenennnnt Buue
0630p TOMBKO AEMOHCTPHPYET, YTO Mbl HMEeM [e0 MHUWL C Ca=-
MuolMHM NEPBBEIMH LIAT'AMH B HOBOR H OuYeHb nepcnexTHpHO# obnac-
TH Hayx4.

HcnonbaopanHde yCKOPEHHBIX fifep HMeeT Takxe Bonblloe
npHKnagHoe axnayenre, [lpoxoxaenve 1epes pemleCTBO pend T~
BHCTCKHX MHOT'O3apAfHBLIX YacTHN NMpakKTHYeCKH He H3y4eHo.

EE‘E neTanbHOT'O HCCNeNOBAHHA ITpOLeCCOoB aTOMHOTO GTDHIC-I-IOEEH

HiS PENdTHBHCTCKMX filep TPYOHO pac 4YHTHIBATL Ha MPeLH3HOH-~
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Hple H3MepeHHS fAnepHBIX Baanmﬁnencrauﬁ. Hayuenne nmpoxom-—
AeHHS MHOIr03apAaHLIX YaCTHI Yepe3 BelleCTBO apeACTapideT
Gonblofl HHTepeC ¢ TOYKH SpEeHHSs IMPOBEPKHM CYWEeCTBYIOWHX
npeacTapnBHHR B COCTAaBe M NMPUpOoae KOCMMYIECKOr'O HanyueHHs,
0 pagHarHoHHOR 6e30nacCHOCTH KOCMOHABTOB H KOCMHYSCKHX
annapaTos, (kaK H3BECTHO, PENATHBHCTCK®E HAPA B ONpeaeneH—
HbIX ycnroannx NPeACTaBNsIoT B KOCMOCe Haubolsllylo pagHa—
IMOHHYIO ONIACHOCTS ). 79 HCCNEAOBAHMS KOCMHMECKIX nyyeft
ocofGeHHO XenaTenbHo 6bUTo 6Bl AOATH OO YCKOpPEHHS Xeneaa,

OCHOBHBIM MOTHBOM QIE NMOJYYeHHSA NyYKOB pendTHBHCTCKHX
sanep B CILIA 6buta BOIMOXIIOCTEL HCCIIEAOBAHHS pAna MemMIKO-
6uonorudeckux nmpobneM. Kak nokasano 6sU10 aMepHKaHCKHMH
duankamu H GuonoramMi, IMPOCTPAHCTBEHHOC pacnpefene’ue
AOHH 34LHH .annnb Hanpaelesus haumemin MHOT'03apAOHBLIX HO-
HOB Mpe3pbMaiiHo GnaronpHATHO QA peleHls uenoro psana
npobnemM, B HacTomuee ppems MMM paspaborana obwupHas
nmporpamMMa HCC/lenoBaHuit : OT U3yuYeHHs panMauMoHHbIX Bo3getl:
CTBHll HA K1eTKy, A0 o6nyHeHHs CeMEeHHOro 3epHa N fIe4CHUS
paka,

B ceaau ¢ HanoxeHHbIM rpymma cotpyardikos OMAHW u PTH
AH CCCP pricTymina ¢ HHHUMAaTHDOR co3apnanud Ha 5aze [1yG-
HEHCKOI'0 CHHXpO}a30TpoHa KPHOTeHHOI'O YCKOpHTe NS pendTi—
BHCTCKMX finep = Hyxinorpona. [NpoexTHpyemsilt yCKopHTens

OOMKEeH YCKOPATE fipa BINMOTE A0 THAMXKENbLIX C aHeprHell oKono

30



EQ I'se n= H},ncncﬁ C HHTEHCHBHOCTBLIO NTPEMEpPHO 1012 spnep
B wikne, Xord eme go cospauus Hyxnorpora J/IB3 6yner mpoeo-
OATL M yXe IMPOBOMMT B HACTOflIee BpeMs WHMPOKYIO NMpOorpaMmy
HccnenopaHnfi o penaTHBHCTCKON AnepHoft PHaMKe HA CHHXPO-
pasorpore, ogHaKo 3TH HCCneRoBanHS CYUIECTBEHHO OTpaAHMYEHE!
KaK HabopoM ycxupnemm dnep, TaxK H Hx sHeprHefl, 310 cpd3a-
HO C OCOBEHHO STAMH KOHCTPYKuuit rn:tn:pod:aaorpoﬂa.

 Tlpu coopyxeuur Hyxmorpora 6ymyT HCNONIB3OBAHEI HMEWILHE
CHl IOMelleHHs, HHXEeKTOp H YacTh o0opYyNOBEHHE CHHXpodaloTpo
Ha, YTO NMpHBeAeT X CCKPAIlleHHI0 CPOKOB c'rpnnwma H ero
yoewernennio, I'naprad npo6nemMa pensiTHBECTCKOINO YCKOpPeHHnd
finep — nonyuenue MyYKOB MONHOCTELIO HOHM3OBAHHBIX HAep ywe
nauuta B OUAH opurnnansuoe pemen.ué. B macTosimee BpeMf MhI
HMeeM HCTOYHHKH, faiollHe NOTHOCTHI0O HOHH3OBaHHbIe Sapa

A30Ta C HHTeHCHBHOCTLIO 1019 YACTHIl B UMITYNIECE, ITH METO=-
Oel IEr7iM B OCHOBY CO3[AaBaeMoro B HacToslllee BpemMs HHXEeK=
IMHMOHHOT'O KOMIUTEKCa CHHXxpodas3oTpoHa, KOoTopeit B nancHefuem
6, et ucrionsaoeal A ana Hyxknorpona. IlepcnexTHpa pendTH-
BHCTCKO! sinepHoft puauKn npeacrasngdeTcd He TONLKO OYeHb 3a-
MaH4YMBO#, HO H YXe NOCTAB/IEeHHOR Ha IIPAKTHYeCKYy'0 OCHOBY.

Ot urenn konnexktupa JIB3 OUAH g npurnawaio nprcyTcT=—

BYIOIIHX YHACTBOBATL B ee paanaborke.
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