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P7 - 7165 Eapa!lleHKOB B.C., )KeperH <l>.r., l1nbHHoa A.C., Toueen B.ll. · 

06pa30B8HHe H pacnaA KOMnayHA-HAep B peaKUHliX C 

Tli>KenbiMH HOH8MH 

PacCMOTpeHa CT8TI1CTHqecKali MOAenb HAepHb!X peaKU11ii C Tli>KenbiMH 

110HaMH, npoTeKaiOIU11X qepea o6paaoaauHe 11 pacnaA cocTaaHoro liJlpa. 

06cy>KAaeTcg KOHKypeHUHli npoueccoa AeneH11li 11 ncnapeHHli. nyTeM cpaaHe

I!Uli C 9KCnepHMeHTOM OUeHHBaeTCli TQqHOCTb 11 BblliCHliiOTCli qiaH11Ubl npi1Me

HUMOCTI1 CT8TI1CTI1qeCKOii MOAenH, 

llanbHeiilllee pa3BHTI1e CTaTHCTI1qecKoil Teopnn Tpe6yeT 3Haqi1TenbHO 

6on'ee AeTanbHOI'O pacCMOTpeHHli npouecca cn11liHllli Tli>KenhiX liJlep,. yqeTa 

38BUCI1MOCTH 6apbepoa ]leneHHli H napaMeTpOB nnOTHOCTll ypOBHeH OT 9Hep

I'lll1 aoa6y>KAeHnli 11 ApyrHx xapaKTepHCTHK pacnaAaiOmerocli HApa; ljeo6xo

AnMo T8K)Ke npUHUM8Tb BO BHUM8HHe BKna]l B38UMOJleHCTBHH 1 npOHCXO/lliiU11X 

6e3 o6pa30B8HHli KOMnayHA-HApa, 

llpenpKHT 06DeAHHeHHOro KHCTKTyTa SAep~X HCC~eAOBaHK~. 
,/zy6Ha, 1973 

Barashenkov V.S., Gereghi F.G., Iljinov A.S., P7 - 7165 
Toneev·v.o. 

Formation and Decay of Compound Nuclei in the 
Heavy Ion Induced Reactions 

A statistical model of heavy ion nuclear reactions 
passing through the compound nucleus formation and decay 
are considered. Competition of the fission and evaporation 
processes is discussed. The accuracy is estimated and the 
boundaries of statistical model applicability are elucida
ted by comparing with experiment. 

Further development of statistical theory demands 
more detailed consideration of the process of heavy ion 
fusion and taking account of the dependence of the fission 
barriers and the density level parameters on the excita
tion energy and other characteristics of decaying nucleus. 
It is necessary also to take into account the contribu
tions of non-compound process. 

· Preprint. Joint Institute for Nuclear Research. 
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I. BBJij1!TjjH!yii 

Maoro1UICJiemme aKcnepm.teHTSJU>BHe RCCJie;ztoBaHKii, BWIOJIHem_we 

C TJDleJ!Wm ROHaMR, noKaSaJm1 'ITO npR 9Hepnmx BB!lle KyJIOHOBCKoro .. 

6apt.e~ CT~OBeHRe ·ROHa C JJ;ztPO~e~~ C. 6~m~i\. B6~JITHOCTLD 
• 0 • •, ~ rl 

ZlpRBO;n;RT K 06paso:samm e;n;RHOi CHJILHO BOS6~eHHOii CROTeMfl - . CCC-... . - '~. . . .- '. ·.-;'"'-... --~ . . . ·. ~ ~ ;~ . .,. ... 

TaB_Horo. JOU>a - o6Jla,ItaBlllei 60JILIIIRM yrJioBHM MOMeHTOM. ECJ!ll: Maceo-

Boa 'IRCJio TaKo~o cocTrolHoro JW>a A-' I50, c To ~ Te~eT aHeprm:l 

Bos·6~eHWI, KaK np~RJio, ny-leM nocJie;n;oooTe~Horo "~~;apemrJI" 
H9CKOJIL~ -~CTHq, ·~e~~CTBeHH~ HeftTpoHO~, R·~OcJx9.ItYD1181. 
9Mk!CORR 0 :-~TO~ -~R He;6~~ ~CTaTO-- ~0;6~eHWDC~. ~
TJDiteJli>IX ~o~ayH.lt-Jmep, ~ii. A~IOO, :n~eTcJI eme o~ npo~e~c 
CimT~ B~s6~e~ ·- ;n;eJie~~. -~oijK;p~~ee -~ ~b~eccd~ ~cnape~ 
~~ Po~ ;zteJie~. CTaHO~~~~ ~~'~ 6~e·e CYII{e~TB~HHO~{ n~ ·. M~pe·. p;CT·~ 

. sa~_·K~~~~~.c~· ';·.·':, ••.. :_···'\~·. ·,·_·c:· :·:~i· .. -.~:.:.·: 
KoHeqHo, yxasaHHHe npo~ecca He zc~epriHBaroT Bcero MHoroo6pa-

sru~ ~~~imx pe-~ '~o~cx~~ ~pH ·c~OJmH~;e~ ~~~~ /;cip()~ 
. . ,.. ~ .. <. ~- ": ...... ~--!. 

MmlleHLJO. IJaP~ntY c pe~, peamsYJill!MMllCJI ~epes CTB,ItiDO paBHo-
_,, -!_~_ -~· • ·., .• . ·- '·'r~ .'· , • '2~, ... --'.. ~-~·-~-- • ··; · .• ~:. . :.~\- ;·}. .• :;. __ ·;· ·. __ •. 'f·~ 

BeCHOrO KOMnaYAA~JI;n;Pa, . npoH~XO,!Ut'f Truate. pe~, _npR c~OTOpliX 
··-·-.·: ·.i;_,. ·. -~,---·:·•,..., .... -. ~-"<-· ~-- ~_, .... ~ -·-· •. - .• _: -::._;="-... ,·:.· !;_ -.-

HaJieT~ ~OH.R JJ)l;po-MHmeHL·He Tepa!OT CB06H.l~aJILHOCTR R 
,,;'.":,;,~. ,_ ;_,.· :: ~ '. , .. ~ .,_. .. .._, __ . ., . -~-------~~f. -~- ~-._.;-l~· .. .". :····~ ~, . .:·:- ._ .; .· .-' ~ . ·-.' !)·!~,--, ~ -: t~ 

BSB.HMO;zteRCTBYJOT nocpe;ztCTBOM 9Jl6KTpoMBI'HRTHHX CHJI .. RJ!H nyTeM 

o6~H~;~~!*~~-~~~~~;;~~?ii_~,~~a:~~~~~oB~)~e:·~··:~ .• ~ 
pe~ cTaHoMTCJt_o~eW:_ Baew.m ~H ·aHeprH.fiX T->r0-2o MaB/ayX-· .· 
Jiolfii_x,~ c~~~ ~~~~-~~~~.f0~~-~~~e~.~~;·.·(~;~r~:i~~~~-:.·· 
Mep, __ ItaK .U~Xe ) , Itor,n;a 6oJILmM BeJiwmHa RYJIOHOBCKoro R ~eHTpo-

.. ,_ .... _ .. ~_. ,.,."> :·,:,._ .. •. ~r~.:"'";. ':~"-(:..;<.~-.:'-':'}:> .i,-";··~.--;.:_,_1~ .. )..·~:-~- 1•-i"',•,:)"~·.t·:•J<.; ::··i..: :.r·~-~-i'.:-1,:~ 

6eEHoro 6apt.epoB npenBTCTByeT o6pasoBaHHID e;n;HHoro cocTaBHoro 
.:;: ._,;_t:: : ..... ~ .. _-~;.!·.·._ ..... t'" •. ·<:··,~ ....... <.~;:.:.-t·· ''! lJ...~.!-:~~~;r.t .·.·:: ~4;5,.<. ":"?:'"""<.~.:" .. :: ·~~··-_·.-:.·.:· 

JJ,Iijla, li )3SaliMO;zt6~CTB:H,Ii B SHa11HT.eJILH6:ft1 CTeneHR npOHCXO,!Ut'f npR . 

ii)s;~ct. ~ B~s;n;e. ~ee ~- ~~~ri~~~~~,~~~·~~~-~~~T~erb'~Q~a 
B •Jia6opaTopa:o,ii .. CR(\T6J46::I<OOp;n;HH~T,_ 3H6Pr:I:W O~HQ.CH'r6JILHOrq: ;n;BH

··'· JE6HW! RQHa.B CZ.C.T6M6 c~ea,orpa .MaCC :HOH .. +~JI.IIDQ .Mil 6y;zte.or 060SHa~aTL 
~epes E, a: rume'r~ecKYJO aaeprmo BHJI~T~It,_:u RQMII~7H.IU>a 

. ~CTWJ;H )l-ro COpTa B _CRCTeMe Jl9H'rpa MaCC - -qepe9'Ey • . 
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CSO~WHX napaMeTPBX y~apa.'B ~CTHOCTH, B pesy~Ta'l'e TaKHX B38HMo-, 

~e~CTBHa TBZenoe ~o-MRrueHb MOEeT KCDHTaTb npo~ecc ~e~eHKH (Tax 
-- ' ~ : - . . '- - --

HasHBael.fOe "IIp.aMoe ~e~eHKe"); o~emm noxas.~mam, wro np:a 

T > ID-20 MaB/HYMOH ceTieime Taxoro npo~ecca ~OJDJ!'.Ho. CSHT» .n;oBMLHo 
3aMeTHHM. (c;/!~2/). , .· .. 

. . 
BMecTe c TeM ~e.n;yeT RMeT» B Blf.ltY, wro oCSI!lenpl!RIITWI iipocT~ 

KaPTKHa, K~rJia BSW!Mo~e~cTBM. pesxo. no.n;pas.n;eJIJWl'cs Ha .n;Ba: · T:ana -
• ' .. -<- .- .- • - •• 

pe~, npoXO.ztmltlie Tiepes CTB,Itlm KO~-sou>at R IIps!Miie nep:a-

qJepR'Iecue CTMKHOBeHHJI, - S!BJ.!JieTM Bec»Ma ynpollleHHo~ :a· 'l'peCSyeT 

CYJII6CTBemmro YTO'IHeHKH. Kax. ttOR83aJIH He.n;aBme sitcnep~HTH: c 

oTiesi .Tmie.IIHMH :aoHai.m:, Heynpp-oe BSBmllo~e~cTB:ra:e. :ra:oHa c B,lij?o.M BO 

r.mormt CJtirtlas:x npo:ra:cx~.ItllT T~ oCSpaso.M, 'ITo oCSpasyeT~ czc.Te.Ma 

.ItByX JJ.D:ep, .Melf.IUT KOTo •• no KpaiHeA Mel>e, 'ISCT:ra:TIHo, yc~aHBBJm
BaeTca CT8TliiCTB'IeCKOe paBHOBeC:ra:e~ HO KOTOpHe, TeM He MeHee, He 

Tep&D'l' np:ra: 8TOM CBOel ~R.n;YanDHOCTH. TaKaS "coCTaBHSS CHCTeMa", 

oT~eBIWI~. OTJI:IIImeTcs oT Toro, wro npm~J~To HaSHBa.T» "cocTaBHHM 
JJ.D:POM"xX): • . 

llPH nepexo.n;e 1t ,alieprw{, T)-30..50 MaB/HYMoH CYJIIeCTBeHHyD 

poJn.._ ~a1DIBaeT :zrpan MeXaHH3M 'BHy'TpKJJ.D:epma: .. xac~oB. 

B .n;aHHot· CTST»e· Mil OrprumtU!MCR Jm1111>. pe8KIUUDGI, ~ 

T!epes x~.m~~· ~ OIIHC~ . TSKHX_ pemannt ' o<SJAHo HCUcw.

symor CT8'l'HCTJl118CKHe IIO.D;XO,ll;Ha OCBOBSHHHe Ha rim:OTese. 00 YCTBHOB-. 

.neHHH Tepro.n;&~ecxoro paBHoBecu'B c~c'l'~Hol c:ra:cTeMe. llplil 

aTOll B HeltOTO}lfa ~asz 8TH IIO.D;XO,llll SBJUDlTCJt B8CTMDKO ycpe~

HeBJDiMH, 'ITO ~~ecu CTSHOBHTM &KBJiiBaJie~'l'Hiool oDpe,Jie~eHHJiM 
qJeHOMeHOJior!il'lecK!iiM :sspazeHlJJDI c napa.Me'l'paz.m:, no~cs:ra:paeMHMI{ lil3 · 

,, .. ~ 

CpaBHeBHK C KOBXpeTHHM SKCIIepliiMeHTOM. llpHMepo.M MO&eT cnyzHT». 
-_ t • .-·· - • 

xx) . . .. .. . . . . .· 
IIi CSJiaro.ztapHH r .H. ~~epoBy, B.B.Bo.mtoBy, D.U. OraueCSHy .. Iii , 
B.~.MaxeeBy sano.n;po6Hoe pas~cHeHiile aToro·BOnpoca Iii MHoro
'IRCJremme; oCSc~eHiiiR. 
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HSBeCTHaSI MO]l;M& }b!teRCORa Wrsr BepORTHOCTll Hcnapemm :'X HeitTPO-

HOB /S/: ~~~ ~~HOilH~~ •: ~~nymeHJil~ ~TOft f,:~p;e~ 0 . TOM, ~TO ·~~~ 
·:;-. -•. ' . ' - ·• - -

Hrui TetmepaTYPQ .H ;zu>YI'IIe xapaKTCpHCTHKH·sr.npa OCTaJOTCSI IIOCTOSUI~ 
. ' - . -- ''- ' .: ' . ' ' ~ .... ' "' ~ 

HID.m, He;aBncm.m oT Bemrnnm aHepnm: Boa'ciYi~einm, ~ium ocsoc-
• ·'!" . . ' . ···l,··_· . -

HOBa'l'L c TO'IJKH spemm <io~ee ~o'IHIDC uo,nCJieii n.npa,. Teu He uenee, 

ey~eM cooTBeTCTBYBlller~ nop;6opa n~par.teTPOB pe~~&~a~ Pa~~~TOB 
. >·'" '. - ,· .:_._:- ~ ... \ - .. - _\ : ·,_,· . -; •> ., : • < • -

no {f(>pMY~e .IbltettcoHa Mom:to no~ornaT& · nop; aKcnep~tueHT :ra: :ra:cnoJI&3o-
- . ' 1 ·. ·' -~' . ~ ' 

BaT& ]l;BJlee ~ npep;cxasamrli B · Tex . TOtmaX, r~e nsnepe!OOI He Dll-
- ·~t : -·· • • ~ • ~ . ' • • 

nOJIHSIJIHCL. 

I {ax noxa:nmam p;eTaJILHHe ;~c~e'l'll 1561, T8Km4 nyTeM, KaK 
. ~ . '- , ·, · .. I._- ·· .. -··. . • . . ' • ~- ·•. .., 

npaBWIO, YMCTCSI ~OCTaTOtffiO xoporuo BI?CmJOiii3BeCTiii. QJoPMY. li nOJIO-: 
< 0 • I .,. l ~ • • _. ' 

lltCHHe M8KCI'llc:(YMa iiJYIDcrulli B036Y'Jciemm npH · HCIIYCJtainm 'l: HCii.TPOHOB. 
.. • \. . : • . . -. • . ·• . . ~ . . • • . . : ~ < ' .• ;'. : . . --~ 

liTO xe· J(QCaeTCSI a6COJIIOTHOii BE'JI!!tiliHll ce~emfi:! 'X.t\ -pea.rourli,. TO 

~ee. CO~MCHC_ (c T~'!HO~T~lO ]];~ tfrutTOp~ !::: 2) III.Iee~ l:!CC~O· ,IJ)'"Ji 

peaxnni1 c ncnycttrumeu '!eTUpex n rurTR HeiiTPoHoB. Y;rm MeH&rmx H 
I "·"•- _ .. :- .. .. ~~-~. .. ' . ·;· ~- ·-; . .,·· .. :-.~ ··. ; .-.:. 

· 6o~&llll'IX 3Ra'lJeimit 'X corMCIIe C . ODHTOM CYillCC'liDeiDIO. yxy,Il,lllaeTCJI: 

cet~emut sn -pea.routii oKasJIBamcn sa:atmicmimm, a c~:qemm ~ · x ~ 6 2 
.· .. _ ! __ -··.· ''t_"· ' . ;•. ' ' ' 

SHa.lJR'l'e~&HO SaJ!llllteHHHMI! no: CpaBHeHIDl C ::mcnepimeHTOU. llpH 3TO!:l > 
., -.. ).I . ' : ~~ . • • ·- ; ·' . . . 

pacxol!!;Jl;eHHe . pac'lleTIWX . H · HSMeperum:x: Be.mr<mH YBeJIII'UmaeTCJI . no r.;epe 
• ·.·r·~~~-- ',·· ·':,-~::.•~. ~···:.-.~_-·,,' '_, .... , :··- •. -~ 

BOSpaCTrumst Ma.CCH HaJICTa.nnero HOHa.. (H8npm~ep, B peamnm:. . 

160 + 23Bt,t ~', . ~, ~ 3 H . X.= B~np~ T ~ 5lilaB/~oH ;TO Pas~~~ 
· ~oc~ra;~T ~:vx:nop.<J.;"(r\rm; :I~;It[l!'Jei~m; ~;.~.~,;:Ci~TY '/56/). . . 

' . 1 ~. ,··. ~ . ·• -•• ~:. --- •. ' '. ' • ~· . . ' 

. Ha.meii Sa,J{a.'IJ:eii ceit<Jac JIBJIJieTCJi puCCLIOTpeHIW Oonee ,l{eTaJILHOll 
.. · : .. :··, ..... ;,' .. -r··.·· -~·.:·.~<- .,· ·.:·'-'_·~ .·:~ : .. :··.-, ·: ... 

MO,l{eJIH pa.CIIa,J{a. ItO~-~ C TCM, ~T06H BHJICHiiiTb B03MOEHOCT& 
: _' . ' .''·: . •. . ~ • '·:;.' . • ;,, -' .·' I C''-, • -~ "; ' ",·~· :'· :_ -~ '" •. _' •. 

TeOpe'l'H'JCCKHX npe~CK83amtii. ml OCHOBe ]l;OCTaTOtffiO OCSmHx JJ,JJ;epmrx: . 
• I' •·'• _-.._) 

"xa.paKTepncTHK. Joro . ocoCScHHo . :ama~o, Itornn ~CJio xaca.eTM sxcnePH-. - ·. ' . . . . . . •,-' ... ·- :,·.; ~ -~ : .. 
r.teHTOB no cmrresy THI"..cJillX TP3HCypa.HOBEX 3JicueHTOB, .imepHIIe cBoif-.. . " ~'.'··_'·~ .·-.. ,~~--~';~·~ <~····.-:; .· -... -_ .. 
CTBa .KOTOpiX. KaR npaBILliO, HSBeCTHil .mn:t& BeChl.n opneliTJIPO:BO~O, 

~ *' '-$ ' ' ' ' 

:<:-" '~. ..- • <''• ' • ;;, • 



a.He,I(OCTaTOR 3RC_rrepiDleHTaJI&HHX -~amiHx 0 ce>!emmx peam:imi CYnteCT

BeHHO SaTPY~eT liCIIOJI.bSO.BaHHe ·~OJll"qie.f!oi:1eHOJiomeCRJIX amipORCH~ 
Mrunrfi ~a ~OP~tYJIU .mieRCOHa~ 'c ,I(pyrOH. ~TOpO.HU, 06HaiJYlltSHHe .cy:... 

mecTBeHriux pacxo~eHIIii Teope~e~R1IX pesyJILTaToB·c onuToM ~ 
otreH& cJIJI&Hrur . saBn:cn:MocT.& a nix pesyJII>TaTo:B ciT ~-mi:6o napru.ieT

poB smiiTCJI BalltlmM yJta3aHHeM Ha He06XO.I(liMOCT& ·YCOBepmeH~TBOBamrH 
TeopiDt B COOTBeT.CTDYmi.Jix IIYHRTax~ .. 

B OCHOBY Hanm:x: paciJ:eTOB Mil IIOJIOll!liM MeTO,I( MOHTe-Kap;ro, :re.Te

tmrntie6Ka!I llpnPO.wl RbToporo rum6oJiee ecTeCTBeHHUM o6paSOM bTP~
l!taeT CTOXaCTlr'!ecroni: acneRT llpO.lleCCOB pacna,n;a KO~IDayH.I(-JJ.I(ep H,' 

'ITO. Otreru. BalltHO, IIOSBOJIJieT ,· Iq)OMe TOI'O, lrn6el!taTI> MHOI'HX mTeMa

'rn'I~CRliX ynpoll{etm:tt·,. JrCIIOJI&SOBaBillHX~· B 6oJiee 'parumx pa6oTaJ2C) •. 

IloCJie.I(He~ rrosBomi:T 6HTI> YBepe.HHllM B TOM, tri-o pacxollt.I(emm c aRcrre-
••. r,l '-• ' •' '' •' '> 

pKMeHTOM- TaM, ~e-oHK· 06HapYJ!taTCJI- ~eHCTBRTeJI&H9 oOycnoBneHll 

~ru.mii ~o.ne.iu.ro, a·: ~e JIBJIJIIDTCJI CJie,I(CTBReM liiCIIOJII>SOBaHHUX npn BH
'IliCJie100IX npn:6mmemtii; ·· 

. XoTH Halrre paCCMOTPeHHe 6Y.IteT RaCaT'!>CJI ROMIIaYH.I(..:JJ.I(ep; a 

He ."coc;aB~ cHcTeM;', TeM He MeHee . .He icrorro'"'eHo, t!rrri .B OTHo~eHKR 
cpe,I(HiiiX Xa~Tep~CTHK. CBoircrim pe~ C 06pa~OroiDreM Taruix . 

. . ~ , .--. . . ; .. - . . . ~ . l . . '. . . . . . . < • • 

"COCTaBHHX CliCTeM" 6YlJYT llMeTI> MHOI'O 06ll{ei'o· C peaKIUUIMli, IrpOTe-

KalOOtl!MH -.:repes :iwtm8y~-soiPo, rro.no6Ho TOMY, RaR, lmnpHMep, HsBecT

Hrur B . @IsRRe BilCOIWX s~ep!'Hll CTaTHCTli"'eCKa!I .T.eOpM <Jkpt.m, . BU~O,It 
KOTOpoii . OCHOMH Ha rpy6o MO,I(eJibH0~1 ripe,I(IIOJIOEeHKR o6 . o6pas'oBamm 

npH cT6~~BeHHR .ItBYx .qacTHq ~.n:n:Hoii Bos6~eHHon cncTe.MU,·rrepe.na

eT. r.morne 'cpe.I(HKe· TJepru riepnqieplitrecKHX·'pea.romft~ 'rroBe.nem!e' cTaTHc~ 
Tlr'!ec:Kmc, waso.BllX qiaRTopoB_ tiacTo omsuBaeTc.ff CioJiee i3aJKHI:l1iJ, TieM 

.neTaJII>Hrur CTPYKTYPa · MaTPH"'Horo sJieMeHTa. 

, X) G OCHOBHUMH Jii.ItMMiii STOI'O MeTO,Ita B ~l!M~He~ K~"'aM ~eJ?HOft. 
qilil:SHRR MOlltHO IIOSHaKOMHT&CJI B UOHOrpaifmr /4/ • . 
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CTaTHCTli"'CCKOe paccMoTPeHKe pea~' o6pnsoBaHIDI 11 ~cna.na 

ROMIIaYH,lJ,-H]J;Cp B CJIY'Iae CTOJIKH~Bemr!i liOH + SI,liJ)O. _sHa'!liTeJI&HO 

ynpom;aeTCJI 6J!ai'O,Itapg Tot.,Y. V6CTOJIT~&CTBY, 'ITO YI'JIOBUe .M~!JCHTU· 

ItoUnayH,I(-JJ.I(ep, KaK IIP?BMO, o"'eH&. Bemnrn, H .n:.;m orrncamm pacna

;na.Bos6Yl!f.li:CHHOI'O COCTaBHOI'O. smp8. MOliHO 1iiCIIOJIE,30BaTL RBaamtJiaC

Cli"'eCKIDi npe,IteJI, IIO,It06HO TOMY, RaR 3TO. 6WIO. C,Ite.JmHO, HanpiD.iep, 

B pa6o.Tax SpiiKCOHB u CTJ?YTHHCKoi:'o /
5

,
6
/. . 

llpliMeHeiDie MCTO,I(a f.ioHTe-Ka:p.no IIOSBOJIJICT ,nocTaTO'IHO TO'IHO ( ' . 
ytreCTI> UOCJieli;OEaTeJibBOe HCI!YCKaHH8 :HeC.KOJibRliX ~aCTmt H. Jll>OliC-

XOJl)mlee llpR STOM RSMeHenKe CBOHCTB BOS6Yl!f.ll:eHHOI'O .!I,UJlB., T.e. I . . 
KaCKa,JUWI! xapaKTep liCllaPRTeJILHOI'O npO.ll8CCa, a TaKlltC KOR!G'PCHlUfiO 

c npo.lleccoM )te.n'emm;'na 1:axioii CTSJum .TteBoa6yM,U.cmm:. • 3Ta ROHI<Y-
, ,, . 

peHilHJI CTaHOBRTCJI 'BeC&Ma Cyll{8CTBeHHOll ')~Jill ll,I(ep C t.mcCOBUMli 'IliC-

Jiat.lH A> 150, o.I(HaKO BO BCex 60Jiee paHHKX pa6oT8X riHa paccMaTPH-' 

BaJiaC& Bec:&Ma npR6Jll'IiteBHO~ B tJaCTHOCTH, cep&esHlle BOSpalltemm 

BCTPe'!aroT. HCllOJibSOBaBmRCCJI 'BO MHOI'IDC pa60T8X · npe,ItiiOJIOlltCHlm ·. 0 ·' 

Be.Jm'IliHC OTHOmemm HCTiapHTeJILiiO:ft Jr ;IieJmTeJII>HOii·'umpmt T,Jft 
. . $ -

ei'O 3aBRCID.~OCTH OT SHCJli'lili B036yx,Jt8HH.ll E ' ,· OT MaCCOBUX Jr . 

aapsmoBHX 'IHCeJI pacna,n;annmcCJI JJ.I(ep (cu.~ ·Hanpuuep /? ,B/). 
' ~ - • • -< • 

Mil o6cYJJ,ID.1 TaRllt8 l3JO!liHK8 060JIO"'e'[TJ:WX. sqxpeKTOB Ha BepMT-

HD~T& . iipo.llecca .tieJiemm, ·'"'TO o"!eHI> BailtHo :·- B tracTHOCTR, .ItJIJI 

npo6JieMU cmrresa TpaHCYPaaOBllX aJier.tElHTOll. . :. 

B COOTBeTC'rBD : C muneii 3Bia"'eil . Mil PB.:ccMOTPID:1 c~a'!Ma'
t,IOBTe-RapJIOBC~ UO,I(eJIL Jrri~pe~ BOa6y:m,neHHOI'O MPa. ~ ._6o.ir&tnm.~ 
YI'JIOBmi MOMeHTot., H DpitMemri.t STY MO,Jl;M& )J.JUI pactieTa pa3Jil!'!HllX 

xapaKTePRCTIIK JJ.I(e:paon 'pe~;. lloCJie sToro t.ui"o6c~4 :Bee Lt.~ 
;rno6aoe ,ItJIJI pactreTOB nlinyi{leB:oi.teHOJIOI'ii'iCCltOe OII!iiciume' 6ail-E.epo:B 

,neJie'Hmi. ~+ H.~~~~~. Ha e!o oc.ikoBe ·. OTHOliiCIDlfl _11CirapliTM&HOii 
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H ,IJ;e.JIHTeJI!lHD}i ompHH .r~l'fi ~. 3To ,ll;aCT HaM BDSMOlmOCT!l .IJ;aJiee ~pac
CMDTJ)eTi:. o6!11I'Iii CJIY'Iaii · pacriaita Bo36nr.n;eHHoro sr.n;pa IIYTeM ·RDfiRYPH..;.· 

PYirimmc Mel!\m'.co6oft npon;eccoB .IJ;eJiemm H Hcrrapemm•· CpasHeHHe pac::.. 

treTHUX Be.nlltnm ·c IISBeCTHliMH SRCIIepiiMeHTaJibHHMH ,ll;a.I!lJml! II03B011HT 

on;eHHT!l TDtiHOcTL pacCMaTIJRBaeMoro CTaTHCTHtrecRoro no.IJ;Xo.IJ;a n hony

trn:Tll npe.IJ;CTaBJieHHe o· rpa.IJRqax' ero npm.1eHHMoCTH. · 

M!l XOTHM eme pas IID,ll;'IepRIJYTL·, 'iTO Hame· paCCMOTJ)eHHe. OTHOCHT

CJI Jimllll RBeC!lMa ycpe.IJ;HeHH1lM xapaRTep:ii:cTHRaM HeynpyrHX·ll3.aHMo.IJ;eft

cTBmt ni:>HOB C JUU)B.Mi H ero CJie.IJ;YeT paCCMaTPRB8.T.b RaR OtreHL ·rpy6Hii, 

Ho ~eo6xo.IJ;HMun ararr nccJie.IJ;oBaHHfi •• 

I, 9l!e~ CetreiDUI o6paso:samm ;~CTaBHOro MW.~ 
. AHaJIHs SRCIIepm.!eHTaJillmiX ·.ztamrux IIO cetreiDUIM. B3aHMO.IJ;eftCTBIDi 

TJillteJIHX HOHOB C SI,ll;pa.MI'l IIOKaSIIBaeT, tiTO B D6JiaCTli SHeprnft. T <. I0 . 

MsB/HYR.I!DH Heyrrpy:rne BSaHMO.IJ;eicTBIDI .. HoHOB c· SI.IJ;prum Molmo c ,IJ;ocTa

TOtiHoii·TotiHocT!liDpaccMaTIJPIBa.TL B npn6JimteHHH "trepHoro smpa c pes-

, RO! rpa.IJRqeft,;, (eM. I HanpHMep, /9-IO 1 • Ce,'IeHHe o6pasoBamur cocTaB

Horo R.IJ;pa B STOM CJ!Y'Iae 

. , , l..,.u. . . . 
6e: = 11' ~'2. ~ (2.l. ... i) ' (I) 

1.•0 . .. 

r.IJ;e )c •1l/V2M(E-Vf - .IJ;JmHa .IJ;e6poiiJieBcRoft BOJIHII. OTHOCHTeJIE.-·- ., ' . . ' '• . '. . " 

Horo ,II;BIDKeHHH (M - npRBe.IJ;emrasr MaCC~ liOHa li .. .ff.IUJB. - Mlillleim, · 

V=~-.21e'2./Rr.3. - ll!ICDTa cooTBe_Tc;BYmtero :KYJIOH~BCRoro 6apL~pa 1 
'R11-:.r "ta'l ( A~l.l·-~ A~3) . _-:_ sqxpeR~HII! .~c sr.n;e~Hor_o BS~o.IJ;~iicT
Bim), a CYMf,mpOBaHHe B!IDOJIWieTCJI liD BCeM yrJIOBII~I MDMeHTaJil l. SI.IJ;pa 

i. ... ·. ... . . . . . . . • ' ' . ·' • .. . . .. ' . ·, ~. 

:!?IIJIO~L ,ll;O l.l!\llX::a.'R~3/};. ., ecJIJI . ~;~ 'R 11 (\..l(P •.}'1. l.hla,f' l.KI',,. 
ecJIJI. .k < 'R,1 I L11P ; . L KP, :-:1:RPJITH'Iec~" yr~oBp~ MOMeHT, ~IID!e 
RDTOporo .!l6paSOBaHHe, COCTaBHoro SI.IJ;pa CTaHOBJITCJI HeBOSMOlKHIIM 

B~e;CTBH~ RYJI~HOBC~ n n;eHT;o6elmiiX a@i~R;o~. II; 21 II; I2 /'". 

a· 
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J 
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B pa6oTe ·/IS I SHatremril: L~ on;emn:8JmcL Ha ocHoB.e aHaJIHSa 

aRcrrepuMeHTaJILHIIX .IJ;8Jilll:lX. B .tracTHocTH, ;ri)IR· <Pmtci'IpoBaHHIIX i.m.cc 

ROHa R SI.IJ;pa-MHllleHH 8TH SHatremm DK83aJIJICL rrp£.RTHTieCRR He SaBJI

c.mttmm oT aHeprnR T. 0.IJ;HaRO .IJ;aHmie pa6o~ /IS/ MOlmO paccMaTIJH.;;. 

BaT!l JIHilii) RaR opzeHTJ!POBotiHIIe; BeJIJitiHHa Lu- B HacToJimee BpeMH 

~eCRR JD3JTJieTC& O,ItHHM liS nD,ll;l'OHOtiHIIX rrapaMeTJ)OB TeOpnH, 
' . FcJIH onpe.IJ;e.JIHT!l "RPH'l'HlJeC:KYID sHeprHID" t.-.:. \.. · 1 2.M~ , 

. "P W) 

'l'O cetreHRe (I) sammreTcJI B B~e 

'2. . 

{
'tT~,1 (1-V/'f.) , ecJIJI 

eSc= '2. 
'tT I.;"" I 2M E. , ecJIH 

'E.' t,KP 
(2) 

L > '£.KP' 

BoSMOEeH 6oJiee TOtiHHii ITO,ll;XO,ll; R BillJJICJieHRIO CelJeHIDJ· ~c 
ROI'.IJ;a B (popM,YJIY (I) BBO.IJ;RTCJI 'oTJIJITIHIIfi DT e.IU'IHlUlii R03~nn;HeHT , 

npoXtnr.IJ;emm l<t.,L.) trepes C:YMMapmzft sr.n;epmzft R :KYJIOHOBcm· noTe_H

.rnran: 

. 1.. . "L i' 2M'1.i + a e)(.p . '~J., 
v. <-t) ... :. "Z.aea t.tt.<t.. .. ") V: 'R,f, 

r.n:e 1fo , 'R'&'l , cl - rrapaMeTPII, · no.IJ;6lqlaerme YI:J cpaBHeHJ!.'! c 

3RCIIepllMeH1'WLbBmm cetreHll:IOOi de JI ce'l{emmMR ynpyroro pacceJIIDUI 

liOHa Ha .!OtPe · d ( 9 ) o EcJm BDCITOJib30BaTbCJI l'!SBeCTHIIM "rrpn6Jil'Dlte-

.J.meM nepeBepHyTOti rrapa6oJIII" /fn 1 , TO _
1 1 (E.,l.) ::. { 1 +up (2.'1T (B-E.)/ n w)} , 

r.n:e B- BIICOTa 6apLepa ~("t) n w =V-Mc!~V'~./J't2.' 
Bll'UICJIJIDTCJI. B TOtrRe 1 I',ll;e d.VJdt ::0; E - sHepnm HaJieTannero 

mma B czcTeMe ueHTPB. Mace. 

CJie.IJ;YeT ltll,IJ,lJepruJYT&I 'ITO RaR Bl:lpalKeHHe· (2), TaR l'! 6oJieO 

TO'IHoe BIIpalKeHHe I ucnoJillsinnee' sHa'!eHHe 1 ('E,L) fi, npe.IJ;cTaBJIJIDT 

co6ofi Bcero Jrnmll on;eHRY, oco6eHHo B CJJY'I8.e Iisamro.IJ;eiicTBJIJI TJilKe

;roro ROHa C TJilKeJIHM JI)JJJOI.I-MiruJCHlliD, ROr,D,a BepOJITHOCTL o6p8.3oBiuriffi 
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ROI,ffi8.YH.ll:-.fi,I!Jl3. B ero o6menplllifiTOM IlOHliM3.IDm CTa.HOBltTCH, .IIO-:-Bll,IJ,llMO-
~ . . . ' . . . 

MY, BeC&Ma. He3Ha.~TeJI&HDii. I{ CDl!a3JieHltiO, ;I(OCTaTO'lHO y;noBJieTBOJlJ!-:-

TeJioHOii TeOpllll ;nJIH ·P3.C"'eTa Cetie.HJtli C.liiDIIDifi, Y"'ltTima.JOIIteii "BH3ROCT&" 

H;nepHoro BemecTBa,. s(MleitTH. ;necpopMa.J:Um, BJIJtHHlle o6oJio"'e'IJHHX rronpa.

BOR Ha cpoprzy IIOTeimnaJI&HOii HMHll T.;I(.,. eme He paspa60Ta.HO, a. 

Bee ll3BeCTHHe ;no Ha.CTOHIItei'O. BpeMeHll YTO'lHeiOOI .R iflDPMYJie (2) liMe

lOT xapaRTep IIOJIYIPeHOM8HOJIOI'll'IeCJtiDt,IIOnpal30R C ;I(OIIOJIH1IT8;1II>H!1Mll rra

par.~eTJ)8.1m l1 BO MHOI'llX CJIY'IMX CpaBHllMll IIO CBDeii Be.JillliltHe C ;npy- · . ' . . . . . . 

rm.m HeY"'TeHHID.m s(MleRTat.m. IIosTorzy MH ;naJiee orpa.HJrtmMCH npocwM 

BI:ipa.JKeHlleM ( 2) , TeM 6Q,Jie'e;. '!~0, RaR Mil YBa.ium me, . T~~OCT&. ' 
npe;ncRasa.Hllii Ha ocHOBe paccMaTpJIBa.eMoit CTaTJICTlt"'ecRoii.Mo;neJIJI.CTa.-· 

~". ' 

HOBllTC.!I BeC&Ma. H:IIBROH 3H3.'lllTeJI&HO pa.H&me, "18M CTa.HOBllTCH Henpl'I-

MeHIDv!HM BUPaXteHPie (2)x~ . ' 

IT. BepOHTHOCTlt pa.3Jill"'HHX RaH@nOB ltCnyCRa.HllH '!3.CTRg 

IlDCitoJI&KY YI'JIOBOH MOM8HT COCTa.BHOI'O H;npa, . o6pa3YJOmei'OCH B . 

peaxqJtHX C !IOHat.m, O'!eH& BeJIPIR, \.."'~til/Ji: >>1 , . TO cmmar.m llC

IIYCRaeMHX '!8.CTliU, 'B Ta.Rllte CIIltHOM OCTaTO'lHOI'O g;npa MOl!tHO npeHe6-

pe'TO. CrmHH 'la.CTliU Ml1 6y;neM Y"'l''THB3.Tb JIJimb B COOTBeTCTBYIDmllX · 

cTaTncTwrecmix · i{laRTOpax · ~ :: 2! + I, a c BeJillliltHar.m yrJioBoro - ... 
MOMeHTa l. l'I Op6IITaJioHOI'O MOMeHT3. l'ICIIYJiteHHOii "'8.CTliUl1·· .f. 6y;neM 

orrepl'!P0B3.T& Ra.R C 06U"'Hl:l~lU KnaCClt"'eCRD1lU BeRTOpa.Mll. 

B COOTBeTCTBllll C T3.RD11 KB3.3llRJI3.CCil''IeCRnM TIO;I(XO;I(OM BepOHT

HOCTo llCIJYCRaHllfi ltOl.mayH;I(-.fi,I!JlOM ~-Oft '!3.CTl'IlW B H3.IIpaBJiemm 

X} B ITJll'IIllUIDe, R paCt!eTY CetieHl'Iii CJill.!IHllH MOlKH~ 6l1JIO 6l1 TIO;I(OHTli 

(__ 

Ha OCHOBe npe;nrrOJIO~emm 0 TOM, 'ITO npo~ecc CJillHHl'IH llOHa C H;npOM 
HBJIHeTCH B onpe;neJieHHoii cTerreHll o6pa.THHM rrpo~eccy ;neJieFB.A: Mpa. . 
B 3TOM CJIY"'ae ;nJIH paC"'eTOB MOl!tHO. l1CIIOJI&30Ba.Tb MeTO,wl, · CXO;nHHe 
c TeMJI, 'ITO pasBllBa.JillCb Thli.lil'IRMaHoM, C'!'PYTltHCRllM, HmtcoM R ;np. 
B npllMeHemm K ;neJieHltiO .!I;I(ep /I4-I6/ • 0;nHa.KO Ta.KMX pactieTOB 

TIORa eme He . BllTIOJIHeHO • 
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n -...\_Cos9,'9) sa e;nRHRey BIJeMeHll ~· CHCTeMe ~eH'l'Jla Ma.CC /I7 I. 

n (-+ '='} 1 D _ tnvljvdEJsty f :l .. t • _, .. e? 
rv ~, 'Ey,n a~aS~.y'-2'1ia~"~{i.~L.) J.X ~(~ ) l<iv,l)f(t~,L-e)cu .. (3) 

3;zl;ec:& 'E,., mY) ~V - me~eClUl.!I SHeprmi, MaC Ca. H CT3.TRCTH"'eCKIDl: 

. :lJaRTop iiCIIYIIteHHOit "'3.C'1'mt!l, 'E!~c.--'E:~~-'Sv.- 3H6PI'RH :e.o56yx;nemm 

ocTaTo't!Horo ~, Bv ·- sHeprim cmsn "'RCTHxni B :Hcxo;nHOM :Pac

na;nanneMriR: g;npe c sHeprnefi BOS~emm EK (;nJIH orrpe;ne.nemm 

a~ep~ MO:z:HO BOCITOJI:&30Ba.TbCH padOTOH RaMepoHa /IS/ ) • 

HH;rteRC ~ OTMe"'aeT ncrrycKaime n, p, 2H ,3H, 3\\e /'\\e. ll. -itaax~oa. 
l<r. .. ,e} - Ko~eHT npoxol!r,Jl;emm, .It7IH ROToporo Ml1 cnoBa. ·· 

BOCTIOJII>3Y8MCH BUP3.llteHJ1eM, TIOJIY"'eHBIDil· B npzciJmllteHllii "'epHOI'O Mpa 

C peSKOfi ~efi 

l<~,t}= jo' \1. 
ecJIJI t ~. eft\ ' •(4) 

ecJIJI t <. t"' '5 'R,3 V2.JU-(Ev-V.,l /1\, 
~e f4 - IIPRBe;neHHSH Macca g;npa z Jic~eHHofi "lac~. 

Yv - KYJIOHOBCRID'l: 6ap&ep. IlnoTHDCT& ypo:eHett B pacna;nanneM-

C.!I" R OC'l'a.TO't!HOMsmpaX · ~ .onpe;neJillM B rrpn6JID:emm.! ~or;na · n;n;po 

paccM.aTPRBaeTCH Ra.K poTa.Top c sieprnett Blla.memm 'E~·'ll-a~/2.1 
~e I - cooTBeTcTBYJ(Xlt~Itt MOMenT JtHe~, ii C'illTaeTCH, 'ITO Ha 

xcnapeHlle "'RCTmt MOlKeT 'cmn saTPa"'eHa mnno sHeprnH BHYTPeHHnX 

"TeiiJio-BHX" B036Yl!r,Jl;eHl'Iii t:.*- E.-tot· • B aTOM CJIY"'ae 

f(t.*,L) = p(r.*-~ot,O) = .. 
. -:;Canst ~p\2Va.ACE•-r.'iet)}', ., .. (5) 

r;ne <l ·- rrapa.MeTp IIJIOTHOCTR ypoBHefi, ·A - Ma.ccoBoe "'llCJIO 

pa.cct&lTPJIB3.eMoro H;npa~ 
.,· .. : 

1ITo R.acaeTcR . MD MeHTa· Jmeprnm I , TO, :Boo6nie roBOIJH, 

· MOlltHO 6WrO 6H BOCllOJI&30BaT&CH 3Ha'l8HJ1Hf,JR,. nOJJ:.Y,.eHHW;lR Ha OCHOBe 

RaKHx,;_JillclO .!I;I(epHHX MO;I(eJie:it, .IIJili llCTIOJlb30Ba.Tb. TO'!Kll, onpe;neJieHHHe 

II .. 



-Bs aHa..IDI8a aKcrrepm~eHro. 0.I(HB.Ko · IIOJIY'Iaer.ru:e TaKID~ o6pasoM que:llKB 

BeJmtnnru I BBCLMa HBTO"'HH:l, O'!JeHb mroxo liSBBCTHa SaBHC~OCTb 

1 ( r.•, l.) ;. n~9TOMY B HS.CTOJIIItee :epeMit rrpe]tCTruwteTC.fi 60Jiee orrpa:e- . 

;rr.aHHUM pacc.MaTpBMTb BeJmtiru!Y · I KaK HeKOTopiDi rro]trOHO"!Hirli 

rraparJieTP •. 8TOT nap~eTP. ]tOJillteH He CJIImlKOM OTJIB'!JaTbC.fi OT Teopern

'!JBCRDX. rrpe]tCKaSaHHff B H3BBCl'HHX 3KCIIepm~eHTaJibHHX OltBHOK, KOTOpue 

nOKaSH:ea.IOT, 'ITO rrpB 60JI&um:x 3Hepnmx :eoa6~emm 1 6JiliSKO K CBO

BMY "::eep,ItOTBJI&HOMY," 8Ha"!emno !0-:::. 0,4 m .. AR2. ' r]te mN - Macca 

HYKJIOHa, R - IJa.Wc .fi]tpa (eM~, HarrpJIMep, pa6o~ /6/ ) • 
ilOJIHS..fi :eepO!ITHOCTD pacrra;rr,a KOMII8YH]t-~ B COCTO.fiHllH C yr

-+ 
JIOBUM MOMBHTOM l. B BCIIYCKaHBeM '!JaCTJ!ItH COpTa )}· 

'Pv < ~) s fvC L.)/1\ ::::. fPy("t ,'E11·;"R) cl'E,JStv . < 6) 

~ BH"!HCJieHHH ~To~ BepoSITHOCTB 6y]teM Bcno~&so:eaTb MeTO]t 

MoHTe-l{apJio. 3To TPe6yeT rrpe~e :ecero posurpRllla TBIIa Bc:rzycKaeMo:ii 

tiaC'l'mnl .·."'I • B llHatJelnllt COOTBeTCTBYDIIIDC BB.Jrntllm n.., , 'f. 'II , l~ 
~ pos1lt'pR!Il Momo ()CYIIleCTBR'l'.i. no Rs:eecTHWII imoTHOCTSIM YCJIOBHHX 

BepOSITHOC'l'eit orrpe]teJmeMIDC :X:apaKTepBCTJ!K, KOTOplle IIOJIY'Ia!lTC.fi COOT

BeTC~l furrerpHpOBamieM :BHpaXelnllt (3) B (6) • 

C~~T 3aMe'l'l'I'l'&, 'ITO rrpe]tCTaBJieH:I'Ie_yrJIOBHX'l'I 9Hepre~ec

KRX .pacrrpe]t~lmft HCIIYJliBHHO!i '!aCTBitH B CltB.JIIITH'!eCKOM Btme Tarute. 
. . . - ! 

·TPe6yeT mrrei'PJIPOBaHHH BHpaxemtii (3), (6). B '!aCTHocrn, 8pRKcoH 
/56/ . . 

B CTp:Y1'l1HCIGtlt ' C IIOMO.llt&lD Jlii;ltB. ynpOlltaiO!lliiX rrpe]tiiOJIOl!:eH:I'I:ii IIOJIY-
• • '?I 

'tJliDll! YI'JIQBoe pacnpe]teJieH:I'Ie ;rimi , -qacrnxt c clJRKcl'Ipo:erumott aHeprne:ii · 

l'I Op6l'!TaJII>HllM MOMBHTOM t , a· I\aMMypB ~aJIOC& rrpOnHTB!:T,zPOBaTb 3Tll 

p~JIL'l'aTH no aHeprl!H E~191; K co~eHHD, cJioXRocTb rro~e~ 
T~ o6pa80M BllpalKemrlt rrpaK'l'l'I'!JeCIGI l'ICitliJOt!aeT B03l.l01ltHOCT_& p08llrpH

ma no ImM xapaKTepHCTBK rrpouecca •. B. TO xe ;BPBt-'lii r.leTo]t !.loHTe-:l{apJio 

II08BOJIIIeT O,ItHOBpeM9HHO IIOJIY'!l'IT& IDtif>oPlllfliU'.IO cpasy 000 BCeX HHrepecyD-
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llti!X HaC :xaJlBX'l'epRC'mKSX lit: nOSTOMY ,:S Ol'JIHqHe OT pa60T /
5

• 6,I
9< . . 

lit8BJI6'treH:I'Ie CBe]temrtl:; H8.IJPP!Mep, 06: yrJIOBOM pacrrpe]teJieHHH · tJaCT:mt 

He CM3aH!)· C orrpe]teJieHimM no:pg]tKOM BHTerpHpOBaHJm. S;rr,a'IJHIDt BH-. 
- ' "\ . 
6op noiJI1,!UW. BHTerpl'IPOBaHJm lit Cl'ICTeW KOOp;JUmaT ,. B KOTOPO~f OHO 

:BHIIOJIHSieTC.fi, . nOSBOJI!ieT- B STOM CJIY<Iae nOJIYtJHT& ]l;OBOJI&HO rrpOCTlle 

Jmllalltemm ;~tJISI :eepo.fi'l'HOCTeit :eeJIJrtmH fit B - Cf , He rrpn6eraSI rrpn 

9TOM K 06ll'!JHO HCIIOJibSYeMOMY IIpB6JimlteHHOMY paSJIOl!teHml IIJIOTHOC'l'R · .-

ypOBHeli: (5). 
ilO]tCTaBRB ]taJ!ee-BHpaJitBIDm (4) H- (5) B ( 6) R rrpOJmTerpHpO-

:ea:e no HS.rrpa:eJIB- BeR'fOpa ·r/t , no~) . 

fy(l.) ,,:CoMt ~uf \.2.Va.A l.E!-lL.,+t•)''f\1/2.1 + L.tCo\6t ""liJ'~ 
- 2.fo.A (E*- \J'\\1 /2.1)'} edtclEv~St.,, (?) 

., .. . . . t.,"·. ..... ...... 

9 t -_ yr.OJI Melli,llY B~KTOpaMJ! \.. H e -
KaK BJmRO,, l'y (l,) He samrclit'l' OT as~aJII>Horo yrJia BHJieTa ·. 

r,ne 

' ' tiaCTi!nlio lfH're!'P8JI IIO . Co$ Qt · TalClB . mCJISieTC.fi BeCI>Ma · ,IIPOCTO, 
' ' '· • ! ...... ·.- .... 

oco6emro :e c:ac•reMe xo·~oPMH-""'a-·r c oci>Ii 'l , uanpaBJieHHoft MOJI& L • 

o.znmxo OKa~aJroci> 6one s®e~ pacc~n ~o;nHHTerPaJibHYID 
· ®mu:om B (?) KBlt TP8X111CWD ~THocTI, BeposiTHDC'l'H BeJnrnm t ... ; 

[y ·, (~\ Q£ 1I ;I(eJra'l'L i!X ~eM~!WlD ~6paKOBKY", ll:CIIOJib3Y.fi . 

MeTO]t' "cymeCTBCmrofi BH60ptm" / 2{)' • 06Jw.CT:& sa;rr,amm 3THX Be}mqnH 
.. . . ~:·· . 

onpe~eJiaerca MaKCID~bHOfi SHept~efi tiUCTBitll, COOTBeTCTBymmHM 3Ha-

-qeH:I'IeM op6PrraJILHoro r~oMe~ro .c ;.eToii cmim ~a C4): R Tpe6ri~a.IIM_. 
'!JT06U IIO]tKOpeHHHe BHpallteHHH B nOKaSaTeJIB 3KCIIOHeH'l'll B (?) ·ocTasa-

. . . . '•' 

I. •.". . 

JIHC & 6 OJI &umMl'I HY JIJi • 

) ~ ~ 
X EJiaro,n,D.Jlll OpTDrOH8.llbHOC'l'H f. II tl 3TO RHTerpiiPOBD.HI!B ·. · 

O'ICHb npOC1'2 BlliiOJIHRT!z,.B CUCTBMC JWOp;JUmaT C OC.blD c , 
HapaJIJieJI&HOH BeKTOPY ( • 

13 



'I 

' ,,, 

HcrrOJir:.so:saHHe a:errocpe.ztCTBe.HHo .BHpa.atemm (?) '.n.ID! onpe.ne

Jiemm Tmia HCIJYCRaeMofl: 'tlaCTmtl:l ORaSima.eT6i BeC.&Ma TPY.ztOe.MIWM 

6Jiaro.ztapJI MHOrOI<paTHOMY HH'l'B!'pHpOBamm, ROTOpoe H8BOSMOlltHO 

BUIIOJIHl'!Tb B aHa.JIHTH'tiSCRO.M BH,Ite Cles pJI,lta rpyelmc ynpomelmfi. • 

fi<.!SCTe C T8M peSYJIDTa'l'll TaroDC paC'Il:BTOB, RaR npaBWIO, 0'1!8Hb 

6JmsRH R TOM:/, 'liTO IIOJIY'qa8TCJJ 1m. OCHOB8 npH6Jimtte.HHoro COOTHOme

Hlm 

( ... t u r, (1 .. ) t'<J .!.!!& <f E.,.,-L:.,.,n/2.!..)'> 

r~.u .. )- tnt.~t <.j(E~-L.~~~/Zlal'> ·' (8) 

r,ne CHMBOJIO.M <., •• ) OTMBtiBHO ycpe,ItHeHl'!e no xapaRTepHCTIDW.M COOT

BBTCTBYIOIIlefi HCIIYUlBHHOii 'tlaCTmtil / 2If • 3THM COOTHOmeHHe.M t.~· 
,ItaJiee H CIY,IteM IIOJI&SOBa'l'I>CJJ. 

RpoMe ·. HefiTPOHOB, flnl CIY,IteM Y'll!TBBaTb HCIIapeHl'!e npOTOHOB 

H Jieriatx o,ItHo- H.ItBYXsapsrmmx H,It~p ~H ,3 H , 3 He , 4 He • 
RaK ~~ OTMe'll:aJIOCI> BHme, nepexo.n BOSCI~eHHoro n.nPa B 

OCHOBHOe · C~CTO.R:Hl'!8, RaK npaBWIO, SB.KaJI'tiHBa8TCJJ 3MHCC~e1l: 
T -KBaHTOB, ~P!WaJIDHYD lliHplmY_ ,It.ID! 8TOii 3MHCCHH .MOlltHO IIOJIY'Il:HTI> 

a:a ocHOBaHHH npKHqHIIa .neTaJIDHoro -6anaa:ca: 
t.• 

( • ·~ .· 3 - f' .J ,P(E•-'Ez,L) ad.· .. 
fr E,L) ~ lT:l (~2.' ~.:('E.l) .j>(E~L) 'Er E.J. (9) 

(Mu eme Y'll:JIH, 'ITO OCHOBHOit BKJia,D; ,Ita!OT ,ltHIIOJI&Hlle · nepexo

,Itl:l, npHtieM _p(E:,L) '= p (E:,L.-1) '= f (E~,LH).) 
'lbrna cetreHHe rrorJiontemm "'( -KBaHTa c aa:eprneii E

1 
, 6~('t.1) , 

• Momo OTOJmeCTrutT& c aKcnepm.leHTaJI&HO HSMepJieMUM cetreHHeM IPOTo

rrorJiomea:Ra B oCIJiacTn rnraa:TcKoro pesoa:aa:ca, KOTopoe xopomo 

aiinpOKCHMHpYSTCJt t'{IYmanteii 
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2. 
\'~ 'Er 

6(i.1)= 60 ('Ei-f.2.)2.-T\7.t.i 
. T ~ (IO) 

_.,,~ 

r.ne !' - umpmm rHraHTCRoro pesommca, t~ ~ 82A MaB - noJio-

llteHHe ero MaRCJIMYWl• IJapaMe'f'P do uomo onpe,neJIHT.& c noMomr:.D 

rrpaBWia CYMM 1221 

s 6(tir) &t.
1 

:a O,OG (A-:)'?; 

8To ,naeT 6 =OOfa(A-~)i ~· 
0 ' A .· T!'· 

Saml:Cl'IMOCTI> OTHOllleBmf lllHplm \'Y\ /('r"'+ r~) 0'1' "TeiiJIO:BOii" 

8Jrelll'D llOSdya;u;emm UORa38lm Ba JlHC,I •. B Ra'll:SC'l'Be I!pl!M8pa. 

BHCipaxo· s;ItpO 153~ •. KaR llltitRo, smitm'l'eJI&a:oe YBeJ!Hqemte at.mc

c:m D -ICBSBTOB npOltCXO,Itll'r BqDslt 3Heprmi CBfi3lt HeA'fPOHa, 

c YBe.mrqeseM BeJJlttiHHH rrapaMeTPa IIJIOTHOC'l'H ypoB~en ~'l'OT aiMJeRT 

upOJmJmeor~ C)l'Jil)Hee~ 

CooTHOmemte (9) XOTR n: He ycnmmaeT·TOHKO! CTIJYR'l'YPH raraa:T-

CROI'O Jl830JiaHCa lt BRJia.lt Q -nepeXO;ztOB · CloJiee BHCOKOI M,YJIDTJmOJib

HOC'l'H, O;ztlmKO, unpe.zte.m=r6T OCHOBHYD 'tlaC'l'I> mHPHHH • f l('E.•, L) , . . . 

a 1IPH 6oJIDUiel ,IteTaJlllSaxom 'Bupazemiii _?~'t.,L) H8IIJIOXO OIIHCHBa8'f 

· ,ItBXe ·pa;LUmtummme 1lJll:PHHFI Ire!Tpommx pesommcoB 
1 231 • YsocTI> 

~nrepre'm'JeCROI o6JiacTH, I',I(e cyJiteC'l'BSHHB ROHK.Ype.anmt r -KBaHTOB 

(cp~pHc.I} ,rrosBo.ruleT Ba IJpaRTJI}te npn pactl:eTe MHOI'HX xapaKTepBc- • 

THK npeHed'pe"'I> ROJm.!I'.e~l: ltCIJYCRamtlt 0_--_KBaHTOB, O~mHCb 

npOCTBM YCJIOBHef-1: eCJIH ~ BCSX TliiiOB ltCIIYCRa8Millt 'll:aCTJm ~ . 
. .. . . . • ill'. • '.. ' . -
mmo.mmeTCH lfepaBeHC'l'BO t: -~-Vy-~ <. 0 , TO ocTa»meeCH llOS-

CimeHHe ~ cmmaeTCJJ IIYT~~ ltCnYCRafnm 1 -RW.a:TOB I 
24 

I .. 
lioCROJibRY Ha OIIli're, ~ ~HJIO, oelpaS~M .KOMIIaYH.zt~.R:,Itpa 

C pa33llt'IHBMI! yrJIO:moot MOMeHTru.m, TO BJiPalt8HWJ (?), (9) CJie,ItYeT ... 
eme ycpe,ItHl'!Tb no BCeM BOSMOXHHM sa:a~eHl'!.lifJ L • B paccMaTPHBaeMOM 

15 . 
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PHC. I. 

-

O:rHoc~ttein,Haa Be'poa:rHocT& 3MHC~HH' itell:rpoHOB H 
- . 

r -KBaHTOB. GllJ!ODJHble KP~Bble . .:. pacqer. c. HCUOJib 30BaHlie'u 

coo:rHomeHH~ (9) .ltJIII pa3JIHtiHIDC silatieHi-lll c( ; nyHK:rtip· '-

pesyJI&ra:ru ro-ilepa· H. rHJia:ra /.30 I· .. - :-.. .. 
' . ~ ;._ 

.. : ~.· ,-t' .-
~--);• ,;··. 

I 
I 
I 
I 

( 

, .. 
,r 

BaMK_ nplJ(S~emm· Sf,1Ula C IJe3RHM xpaeM STO YCIJe,mteHRe 6y,zteT Blm~JI

lmTI>CJi aBTOMaTB"ieCIG'I,, eCJm COI'JiaCHO (4). Rrul!',ll;OMY paSHI'plmaeMOMY -

na:paMeTPY Co.v;zta:pemm HOlm C: H;lijlOM UOCTaBllTI> . .B COOT.BeTCT.Blm . onp~- . 

· ;zte.n:e~ YI'Jio.Boil MOMeHT L • 

ill~ Cxeua pac~eTO.B ncnapnTeJII>Horo KacKaHa 

H3JiollteHHoR B npe,Il;ll,1tYiltll pas;zteJiaX @rn~ecxott KapTlllHe pacna;zta 

KOMIJaYB;I(-Sf)Ula _ C OOT.BBTCT.B,YeT _ CJie;ztYJIIIltlt: aJII'OpnTM • pac~eTa: '-~--'-··---'--' ·-~•~c- _ 
' . r: Paai:II'pll.BaeTCJi napaMeT:p COy,ztapemm TJlllteJIOI'O llOHa c H;ZU>OM, 

- -+ 
.BB'TmCJDieTCJJ YI'JID.Bott MOMeHT cocTaBHOI'O JI;ztPa L n ero · :mepi'lm '. i. 

.Bos6~eHHH .B cncTeMe ~eHT:pa Mace CTaJIKRBammHXCJI ~ep. 

Z.;· Pacc-cnmmalOTCJJ MaKcw:r,mie ocTaTo~e :mepnm tv·~v;-!;Jtt 
n ,corJiacHo (9), ;ztaJiee · cpe;ztn .Be ex €~ ') 0 -pasl:li'pi1.BaeTCJJ Tnn ncn.vc- · 

xa.eMott ~ac Tl'Jil!l; . -

3. B cooTBeTCT.Bnn c- IIJIOTHOCTI>D- BepOHTHOCTeil, 3a;zta.BaeMOR no;zt~ _ 

mn'e~HOit !IJYHKitRel (2) , ;ztJDI onpe;zteJiemroro. Tnna~~ac'i'JlnH )I BH..; 

nommeTCJJ O;ztROBpeMemrrur mroo:pp:a saa~em E, t n Cor. 9t 
4. B CllC'reMe KOOp]tBlmT C OCl>D i! , na:pamreJI&HOI MOMeJITy! , - -

- :paal:li'pi1.BaeTCJI aSlrM,YTaJ!bmnt YI'OJI Bexoropa t . . · .. . ~ 

_ 5. B Cl'!CTeMe KOOIJ,IOmaT C OC:DD ~ . · , na:paJIJieJI&HOft .BeKTOP,Y r . 
Jl83Hl'plmaeTCJJ aSDYTaJI&'lmit YI'OJI :mmetanneft ~cTimH. 

6~ Bee Haln:emme I!eJm<mHH npeo6paSYDTCJi B _cRc'ieM.Y ~eHT:pa 
- . 

MaCC CTaJIIG'IllallllCJI ~ep 1'! .Jm'll:l'!CJDDJTCJi xapaltTepl'!CTl'!IG'I OCTaTO~OI'O . ..,., ... - .. . 
JI;ztPa ~~ • l.. -t, 'E"• E. -!v ~'E.) • 

7. BCJI npo~e]J;Ypa, Batm:Ha.f! C n,YHKTa 2,SaHOBO UO.BTOpsi6TCJi B 

n:pml!eH6Hnn It OCTaTO~OMY JI;IUlY • Ilpo~ecc OO:pi:maeTCJI, ecJil'! ORallteTCJi, . 

. ~TO ty 'Q ~ ;ztJIII .BCex .~aCTmt- 'J • ·IIpe,ItiiOJiai'aeTCJI, 'lTD OCTaBtnaJICJl 

SHeprRH .BOSO~eHHH ,YHOCRTCJI ItaClta;ztOM 1( -K.BaHTOB. 
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B Hamme pac'!eTax, KaK np<}Blr.Jio·, .n;m:I KallrJl:OI'O ::ma'Iemm aHeprnB 

HaiTSTaiDmSI'O HOHa paSUI'PaaanOCI> 4~!000 ncrrapHTeHI>BHX. KaC~OB, 

'ITO H orrpe.JieJII!eT CTaTHCTWISCttYID TO'IHOCTI; Bll'IliCJieiDJ1i. 

IY. CpaBHeHHe TeopeTH'!eCRHX n axcrrepHMeHTaiTI>HHX 

8aHHHX 8&ff HCrrapHTeHDHOI'O·KaCRgga. 

IIo,nroHo'!HHe· rrapaMerpu. CooTHomemm·,. orrncHBamtRe MSPHYD 

peruauno, B xoTopoii o6pa3YeTCR.·He,n;eJISm!eecR _xoz,ma.yn;n;.,.JU(po_,. saBH9JIT 

OT ITRTH ·rrapaMeTPDB. ·.ILBa ns ·rm:x: orrpe,n;eJIFIDT ce'!eHHe o6pasonamm 

3TOI'O KOMIWYH.U:-JI,ll;pa: rrapaMe'rp 'tn 11 I@HT11'!ec:Kd yrJIOBOit MOf!eHT 

\.. ; TPH ,n;pyi'l!X rrapaMeTpa orrpe,n;emmT CBOiiCTBa CaMOI'O KOMITaYH,ll;- . 
tit 

sr,n;pa: MOi~eHT HHe~ ~TOI'O JI,Iij)a ! , rrapaMeTP WIOTHOCTH YPO:E!Heil ' 

~ , rrapiu,leTP '1
0 

· , xapaKTepnaymtl!!ft pa,ltliYC o6pasonanmeroCJI KDMITa

YJm-JI.n;Pa H :BJiliSIDllliii, rnaBHHM o6pa30M, Ha BHCOTY KYJIOHOBCKOI'O . 

6api>epa .n;m:I ncnycxaeMo:ll: '!ac~ (cM.Jmll8XeHHe .n;m:I · 'E: B woPMYJie 

( 3) ) • lfu o61I!liX coo6palltemtii CJiem'e'l' , 'I~O rrapaMe'fPH ~1 H "1, 

,ll;OJilKH!l 6HT.I> 6.nnimmm, HO B 06111e111 · CJI,Y'Iae · He COBIIa,ll;amtHMH ITO BeJIB-

'!HHS. 

CJiepyeT ITO,ll;'ISpltEYTD, 'ITO H8.JIH'I1Ie cpasy. ITRTH IIO,ll;I'OHO'IHHX 

rrapa.Me'rpOB B ,n;e:ll:CTBIITeJII'>HOCTH.BOBCe He 03Ha'!aeT, 'ITO cymeCTBYS:r' 

6DJII>moii: rrpOH3BOJI B me' BH60pe, IlOCKO.JrDltY .Mll ,ll;OJilKHll. COI'JiaCOBaTI> 

C OIIHTOM He TO.JrDRO pa3JIB'IHHe <PJmanm B036YJOJ;eHHJI, HO Trutl!tS psu!; 

,n;pyrnx xapaRTepncTHR·H,rrpe~e BCei'O,MHOXeCTBeHHOCTI> BTOpn'IHHX 

'!aCT:mJ;, me YI'JIOBHe H :mepreTH'!eCRne pacill?e,n;eJieHHJI. _Kpoi~e. TDI'D, 

HCilO.JrD'aYSMHe 3Ha'ISIDifi rrapaMSTPOB _He ,ll;OJilltHI:l CHJII>HO OT.i!K'IaTI>C.Il:O 

OT oneHOR, ROTnpue IIO~aiDTCJI Ha OCHOBe·,n;prrHX IIO~O,ll;OB R aHa- .. · 

JI113Y B3ai!MO]tSHCTBnfi '!aCT:mJ; II JI,I(ep C .!I,IIJlrull1. IlpaRTn'ISCRn 00Ka3H-
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:eaeTCJI, 'ITO ;n;mr na.n;roHO'IBHX. napaMeTPOB MOlKHO ncno,m,so:ean slia.:. 

'l!emm, pacnoJIOEeimHe l',I(e-To B mrr~p~~ '1.~ ~ • (I,I~I~~).IO::_:.I~~M; 
l <= (0,7 ,;,. 2) 10 ; a.'= :(0,05- O,I)f~B":"~, Be~ ,~liP 

6JIH3xa K "l'DMY, 'ITO rroJiyqeao irn cpaBHemm · c oiiBTo~- :B Pa6DT~ 031 
a SHB.'I!eHH~) ,"Ln<= (!,3- I,5liO~I3 ~M ,n;o~TaTO~o ~ec~o~c~ .... 
Jl1D'l'C.11 cpaBHeHHeM c n~ ceqamaiD.m ne:Yir:Pw:ax · .B3a.nMo;~te!cTBKn 

. . ,• ' ' . ~ . - ! ,. • . :. '•' -~ 

HOH + JI.n;PO~ EcJin IIOJI:D30Bai'DCJI. npn6JrmteHHeM .JI,ll;pa C pe3ID'JM Jtl)aeM~ 

.To _ ':1-r.~·~ I,s.to-13cM.;. np~_s;~M. JI(JJIY"'ae.~~· ~~e.c~·~JiacR~ · .. 
.·.- ~ .... •"·'·- ... ~~ ' . .·-- ..... ·. ;•·, ~ : . .. - {.' . ,;_ _ _.,, 

C . OIIBTOM TaKEe ,Il;1Ifi IlOJIOXemM MB.RCRM;YMa B ~ B036YJOJ;emm, 

KO~Op~e._SaBHC~T .OT ... ·1,~:."'~~es ~C~~.~JI9B~it.MOM~H~j~~x) • 
· Pac"'eTH noKaSaJIB, 'ITO JIY"'mee corJiacne c aKcnepnMeHTDM :B · 

•. . . . . . . . ... ~~ .. -~ .,-: ,,. > ' .. -- ·:-- \ >. 

o6JiacTH ne.n;eJil'IIl1liXcsr Mep ;~toc:rHraeTCJI, lfCJIH Jm6paTb SHa'!SBM na.::: 
·. · · · · · · Lrs .,_. · · · · · ·· · · · ~ -I3 · · : .. · · ·· · ' ~r · 

paME:JTPDB: rt,1 =I~?·IO .• c~,; ~-... =:' Ir2.~.ro . eM, --~-- :o,~r ~~ 

. ! .. ~ 111 ,-a ;D?I.I! L."" ncno~so~n-.s~'I~~-'·•.ItoTo~e 6-~~-~, ,~-~~MY~ 
'ITO cJiepyeT ns_ .ztammX•pa6oTH II&'. Taxolt iia6op rrapaMeTPOB MH B -

. ~ .· ·:r. :.' . ..ir".J..~.~'.:·, ... ., -: . • · . . .. ·.···;_·, ~--<.'-. ·.;·:, . -·. _·. 

;~taJir.He!meM 6rneM:a:asu:eaT':& "ocnoBHHM Ha6opoM". Bo Bcex CJIY'IWIX, 
. .- ' ·.· ---< ... +~._-,-.._·.-:. ~:: -~·:·.~-- ~- : ·,~ .· .' •-;_.._ . 

ROI',I(a 3'1'0 CII8mtaJII>HO He . OI'OBOpeHO i ,Il;1Ifi IIapaMeTPOB 6Yl!YT JiiCUOJI£>-

SOBaTI>~· ;H~'I!elm.li H3 ·.,O~HOBH~ro ~a6opa" • , , 
1 

, . . • 
. .::· .. ~-- . - . ·. -~·::;_,_, ... :.~· .. - --~: .· . ---~'"-. ·.:-_.: .~:./, 

<bMl@i BOS6y!Jremm. T.e. JmXO,ll; OT;IteJI&HHX H30TOIIOB B SaBHCH-

MOCTH OT aneprm HBJieTaDI!SI'O HOHa, .fiBJD'reTCJI rum6oJie~ Brumoa"i~: 
"' • ;; • ·-" . - - .,. . . . : •. • • ,':J- ·I . l ' . . • . ':"· ' ' . . - ' - .. ,~~ 

l>axrepnCTHito! neynpyroro Bsmmo.n;elcTBJlllt moRa c. JI.IUlOM. B TO ze 
BpeMSI paC'I!8m 3~ ~;~;~~Cl>~·~nTBHT~;u,ml K n~~~~ 

:·._. . :- ' • • ·: · • • : .. ~ : ,. : ·,-:,. • · ; • • ~ - :_ ··- "' -
7
:·, · • • 4 ••• • •• ,; • ~, • • .. :r _ · · · 

MO;It~~ ,11 ~, s~oM CllliiC~e ~~ Bt!36~e~ rrp~c~~ ~o~oil 
''• "· e •• • ·_ ~ .. · ,... • • .' 1' •' · ,. " · .• .t · . . 

· sHa"'IitTeJJ:r.Ro 6oJiee. TOHlt;YJr:mpax,teplilC1'HR3 _:B3aJIMo,n;e!cTBllli, "!eM, , 
•". . ' . ..;:. __ ·~ ,.~ .. "1'~' ... ·~:~) .···-.: ... :·.o;t ·, .: .. ·, ~::. ··.~-::_;.··.,._~)\•; ~; __ :~- _\~;~- :·-~_;_ 

HBIUlJWep, · cpe;!tB;ile. Yimt>BBe:ltD snepre'l'H'Iec:me pacrrpe,n;eJiemm ncny-
•• :. ' :.. •• ' •• ' • • : •• ·~·~: '': :_-, :-·.' • ',; 

4 
• :·.~· • • • '• i ,; !l. ; . ~.;·. ·:: .• ~· ,• 

111eHHHX .. 'I!acTBit ~(cM.mate): ~· .. ·", . , . ;;~: · .. · ···· 

x) ;~:c~no'~~~. ~o·~~~-c~ ~:~~~p~eH~~o~.o~:-~~ 
SHa"ilfte.JrDHO 6oJiee l'PY6aSI MO,ll;eJJ:r. JflteKCOHa /3/ , ~,n;HB.SHe'l!eHHBsr 
,Il;1Ifi OIIHCaimJI JIHWb OTHOCHTeJIDHOI'O IlOBe;lteBHH WYBKuHI B036~eHBH 
B pe~ C HCIIYCKaHHeM O;ltHBX TOJII>KO He!TPOHOB, CO;ItepzHT ;ltBa 
IIO,ll;I'OHO'IBHX ITapaMeorpa • . 

~,~:19 



·-,n,m · aB8.mlali · ifJ:Yin<i:tirll. :so36:Ylr;Itemm · MH · ·:sH6epeM cJte;Dl'DilHe perut-

IU!Ill/241:-' '" -.,- J 

. I44N!ci2-c,~)I.5~x~·· ; x = 5, 6, 7 (II) 

IIG(!c40A'\ ;'Xn)I5f>.-:llf; x .= 5~ 6, 7 (~2) 
rsore<12c,in,) 14~xce ,·:X= 4;;.. IO {IS)'. 

Iffi.~(I2c~pi~)I35~a,· ·, x";, 6 ·(I4). 

IIDre(I2c,~~rs&.x 1h', x = ~9 c;r5> 
3om ~~ mm6oJte~ IIOJIHO nJ,;emlsxcii~p&eHT~f>HO~ ca COIIOC

ora.BJie~e- H3~e~eri:ft •·· ~ona~mmx. PaS~ 8Boropru.nj' IIOS:SOJDJeT 

noJIYtmT'b riPe.ltcTruJleHHe·· o · pemaoA 'f'o1:mocm JIMemtaxCJt .iirumax. 
RpoMe .f~~~;. coBMec'l'HWi aHaJil!3 peiuaxd (II), (I2), npoTeKamnDc 

-qepes COC'l'a:sHOe JJ]J;pO 15~ V,;nae'l' :SOSMO~OC'l'D lzpOCJie,II,H'l'L l'IJIW!lme 

YI'JlOBOI'O MOMeHTa aa ifJYHRLtBK :sosdJlr;z(emm~ rc.JU,m~e xomecTBO HS

MePem' ocm'l'O"CIHHX ~P DJme~ · JipD.1IexaoreJt£>ao:ll -qepToA peamnm 

I2C ~· IOOTe. Peamnm '(I4), (I5) npe~TaBmlm orme npl!Mept{ npo-
~ '. ' ' . ' ' . . . ; . -

D;ecco:s c :e:cD:rcitaDeM.tapRJ:eH•wx' llacun. 

BMec'f'e c B'rBM 6sao ~aaax.lapo:sSuo ·T8Rze 6oJlbmoe ·qacJto 

ifJYlili1U!ll:sosCy:t;Jt- ;ttm~ ;I1J']"I'IIX RCIIePZt4e~aJI&ao BSyttaBIIIl'IXCJt 

peBmlJ[I, 'i>~ 8'1'0 ~d~ HOBOI JiHifJopmmm;. 
&nmc~Cl'I> ifJYm<iurlt :sos~~. OT ~~TpO:S MO,Itemt' ltMIIC

'l'IJHilY91'CSI p:e:c. 2. "Ocao:saoA aa6op;,, riai>aMe-rPoll ·. nos:so.ru:leT· noJIYtmT£> 

saa1£emm, .no:Bonao 6Dsroie x axcnepl!MeHTWmiM. YMeHLme~me 
pa.ltBYCa 't~a·' npm~o.mrr K IItrnaBJtemm KB.HaJIOB c HCllYCitaiDieM sapuea

HHX 1iaC'l'HII;, c~oTBe'l'CTBemio y:s~· ce'll:es:mi peSmxmt' c HCllYC,;. 

ItaiDIElM Hei'l'pDHOB ~n.. IIocltont(y DpH S'l'OM HSMemieTCJI H :seJm.nma 

:spama.TeJII,HOA aaepnm E~ • \~l! /2.! , TO c,IUlnmeTCJt .. Trutxe 
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60 ~0 fXl 120 f(J 60 80 100 120 I'll 70 90 · 110 IJO U,t.W . 

4>YHKnHH Bos6yx,~;eRHil ,D;Jlll peaKrnm II 6ectc 40A-t,~n) 
~56-x ~ nplf ~ ., 5, ~' 7 ~ ~ itJJ!OWHue._ Kpnau~ 

1
; pacqeT ~;~ra 

napaKetpOB Q. .. O,I M3B , "1.11 = 1,2.10 1 cu, nyHKTnp-
-1 -I3 

Hlle KPliBHe - ,D;JIIl Q. =, 0,05 )~3B , .'111= 11 2. I0 CM 1 

TO'!e'!H!le .n mtpnx-pyHY.TllpRHe. Kpimue - cooTBetc_tBeHHO 
. 

6 
. o I I' -I. ·.. . . -I3 

,J;JIII Ha opoB napa:uetpoa q, = , "aa , 't0 = r,r.ro 
. -I -I3 . . .. 

Cit H Q. = 0,05 !.I3B 1 '1,0 = l 1 I.,l0 CM. Bo _Bcex 

cJiyqa~x ~= 1,s.ro-13 cu, ! =!, , L.~ ~~~"'Cl" --
1Ka3aHu ctatnctn'!ecKne norpemHOCTll pacqeta. 3HatiKaMH 

• H • HaHeceHu 3KcnepnueHTa.ll&H!le ,D;aHHUe H:J pa6oT 
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;I>y~Kll~H B03CiyJ!tieHHJl .Jt_JUl peaKiiHH 130Te ( 12c ,ikxn. )138-xBa 

npn x' = 4,·5,6. 3HaqKaMH • HaHeceHii 'aKcnepHMeHTaJI:&HLie 

.11aHHue H3 paC!oTLI 127 I. B~e· o~Tair&~ue oC!oaHaqeHHa 

Te xe, qTO H Ha pHc. 2. 
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· x MllRC1IIM3llf «>JHRL(hh B03~emm~ ·IIpOTl!BOIIOJIODOe BJmSIIDie aa ce

-qemm OxasBBaEi'r l!3MeHeHJ!e napaMO'fPa Q. : :ytmHDmeHJ!e 8TOI'O na

paMeT!)a ne.mt<JBBaeT amromm 38Jli!ZeHHHX 'laCTmt B, cJI_e;u;o:saoreJ!bHO, 

nommaeT ce-qemm cS'lCI\ ,a _B pesy;nb1'are_ :eoapacTam.m c~;u;ae! 

8JIB1ll'lm . "'Ev , yaoClnlloit xcnapmllle!cst :<me.Tmteit, MaRC~.~ 
. . . . I . . . . . 

:eos6~mm ,c.ltBBI'aeTCSI ·B _ CTOJlOH.Y ocrm.llllii?C a~eprd~ IIo · cpru.memm 

c ~·no;u;roao'lHHMH napaMe~ aeonpe;o;eJieHHOCT:& ~ B96ope 

napaMeorPa n.irornocm YPOBHeit aaa6oJiee c:wt&ao c:KaSimaeTcSI aa 

(pyma.o;m:x: BOS6Ylr,1{eHJ!SI-_ 

06palllmlT aa cedSI . Bam.m~. pacxol!Ol:eaim attcn~~e~otaJr&amc 
;Ita1:IHinC pa~ a:BTOJlOB, OCOOeHHO SaMeTJme_ ;D;Jili l!SOTOTIOB, . o6pa

Sjllli\WCCJI nocJie 3miDCD _Sapm!t~- -qacnm. 8TH J?aCXOz,I(eiDm CYmaCT

BeHHO sa•rpy;ttBHJTr TeopeTa'leCIG!it aHa.miS 3KCDepm!leHTa • 
> I ' : . ·.I ~ 

BBa'll!TeJIDHO ·oom.mae,. -qeM aa pBc.:-2, ·pasJmtmS! pac'l!enm:x: B 

axcrrepm4eHTaJIJ>lmX :ee3llr'mH JIMeJI'l' uecTo ;cJ;JISI peaxqmt .c 'acnycKaJmeM 

r/.. -'laCTml (cM.J1Rc~S). O;u;aaKo :mec:& ;u;axiT BKJia,It npsn.lue peamnm, 

0 1JeM CBB;D;eTeJI:DCTBjll:T 'H CaMa «>opua Ha6JIIl,ll;~eMHX aa' ~DUTe «>YHJ(I:td 

:so~6yZ,Itemm IZ?/ • . . 

;CJre;rtYeT ·oTMeTH'l'I>, '1'1'0 TO~CTl>, C KOTopl)it onpe;neJIR:e'l'CJI no

JIOJteJme MaKCID·~~a paC1J8TB&X mma:url\ BOS6yZ,IteiDm, 'aa:sJICH'l'·Q'l' 

'l'OI'O, HaCKOJI:DKO xopomo Hs:Be~T~·aHepraa CBmm 'I~C~ 1 • KaK ,,,, 
;· ,, .. : . " -·':;: . - .c. . .. ' ;· .. ; . . .,_: ' . -:' - ·. y 

YEe. ro:eopHJioc·:& mm~e, Mf£ :mrcmCJiemm "Bv _ MH acnoJI&syeM «>opMYJJH 

KaMepoiiafi8!". Ha:pSI;D;Y c am )vul_perumd, (II).- ci2) 6wm mmo~e
.~m . pac'IeTH ~ '· ~~~nepBM~HTaJID~ 3Ha1J~~ -~ B~ '-·a 'Tau' r;u;e noc-

i ' ~ • . • _. ~ ~ • ; ,__ · •. · ..... 

Jie;D;Hl!e OTCYTCTBOBaJil'I, - C RCDOJI:&SOBaHHeM TeopeTH'IeCKHX ;D;aHJmX 

Malepca aGMTexntH 129•30 I. Bcmae -pe~: (II): (!2) aTo 

He H3!;emtJIO ~ DOJI~~emm ~C~ ~ i:10s6roe~, HH ee 
- • c·, . • . ":. • "" 

a6cOJIDTHO! Be~. ~0 CTeneB:& TO'IHOC'l'l! BCeX l!SBeCTHHX 

... 23 
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BnaR~e xoaxypeHttHH H~nycxaHHII _ 1, -xaaaroa Ra BllXOA 

1130TOOOB B peaKttiiH Il6Ccl(4(}"'\ ~'XI\ ?~6~X.~ , • CllJI~WHile 
KpKaue pacctJHraau c. )'tJetoM, a nyHKTHpHue - Ges yqera 
,- ·. - . ; - ' - . _- . ..._ . ~ . . . • '~ f w 

, 8JIRCCIIH 'Y -KB8.11!01• Kpllllllfl 1 K 2 O!JIHtlallTCII BeJIHtJHHOR 

, ~~pa11erPa. Q. Ccoorsercne~•o Q. "' o,r 11 0,05 Maa-1). 
. ·. . . . ·-13 ._ ··•·· .. ·_;13' 

_Bo acex .cnytJ!iii?C .· 't'l .. r,5.IO , cu, ."to .. 1,2 .• 10 cu, 

t = 1 , L. u-= I..""AX , 3aa~ntaMH e H A. noxa3anu 

3KC~:pHMeHraJII>HHe roiiKH H3 pacSor /25; 26/ '' 
. ' . ' '' -' ~ - '' .. .. _:. . 1-_· :. ..,,. 
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cettt~ac annpoxcmre.niiR 'B (a rou iilicne It <IJOpuyn Jra.uepoila /!8/ ) 
: ' - ' 'I' ,·, ... _ .,· .'_· ' .- ' 

a pa3JIWIHUXOdJiaCTSIX radnunu MeH.~teneeaa aeo.~tHHaKOBa~ Gnaro,~tapn 

qeuy B OU6JILHHX CJiytJaHX uaxcm.iyM d,JYHKltUH B036yx,~teHHSI L!Oli\CT C,lt.Blt

rancH iia 5-IO !.laB ~ 3aBHCHMOCTH or roro, ltaxan uaccoiiaH tP<)pMyJia 

HCn6Jib3yercH B pacqere. 

Ha nOJIOllt&HHe llaKCHMYMa cpyHKUHH B036yiJtenun Bintner ra!O!te HeTOtJ-

HOCTb onpe,~teJieHHII aaepruu, npu xoropon oGpuBaercn ucnapHreJibHHn 

ttaCKBJt, HJIR, ,~tpyrHMH CJIOBaMH, -. 3HeprHH, yHOcm.lon . O '-KBaiiTaMH. 

H3 pHc. 4 BHAHO, .qro yqer aroro aq.-q,exra c,~taHraer 'uaxcuJAYM B crop'o-
' : . . .· . ,., - . ; ' •, . 

HY GoJILmux 3HeprHn. J{poue roro, npn aeGOJibiUHX "rennoaux" ao30yx,~te-
•. . * ! . . • 

HHSIX, B6JIH3H 'E."lot , KOr.l\a .Pa3HOCTb 'E. -( 'B'i ~ '/-y ~ 'E; .,_0t ) 

6JIH3Ka K HyJID, B ll,~tpe MOl!:6T yi,e npOll.BJIHTbCll ,!tHCKpeTHElSr 'crpyKTypa 
' ' 

ypOBHen, a 3TO npHBC.I\6T K TOMY, "tJTO MOUeHT uHepUHH l 'Gy)\eT OTJIH-

tJaTDCll 'or ero TBep.~tOTeJibHOro 3HatJeHHli 131/' COOTB~TCTBEl;IHO H3M8HHT-

CH 'E.~ u, a KOHetJHOM cqer·e, c~ecrurcn ..iaxcHIAYM cpyiixnun·uo3Gyx,~teaun. 
qiQpii.MbHUil ytJeT 3TOrO 06CT0liT8JibCTBa nyreu·· aapbnpOBaiiHll Bemt~HHhl 
l =- 11.l , r.~te !{ - nocroaanaa, ne 3aBHcnutall or anepruu B036yllt,lteHHll 

0 • ' .. '· . . - ,, ' ·, ,. . . ' 

E H yrJioBoro uoueara n,~tpa 1.. , cyutecrnenno ile ynyqmaer cornacHll 

pact~era c onirrou. Eonee r-otJH~MY xonntJ.ecraenHtiMY aiiamt3Y anuaHHll atia 

3q$!KTOB a HaCTOII~ee BpeMil !ie'maeT H6TOtJH0CTD .B onpe,~teJIElHHH OOJIOlK8HHli 

)laKCHMYMa 3~cnepiD.!8HTanbHHX ~HK~Hil D036yi,l\eHHll. . 

H3'con?cTaBJI8HHli 3KCnepHU~HTa~blluXH reopeTHiiecK~X ,JtaHHllX He

TPYAHO ycuorpeTb, 'ITO iJOcJie,~tHH~ npit dOJibWHX aueprnnx oxa3uaiuJrcn 

3aMeTHO 3a~umeHHW.IH l(Tei~ '(lonee, tJ6),(. TliJ!:eJiee llaJIElTailutHll HOH. 3TO 

paCXOllt,!t6H~e npe)\CTUBJili6T OC00U!l HHTepec B CBli3H C nonHTKaMH,· npe,!t-

npHHHMaBWl!MHCll LIHOrnliH aBTOpaMH, H3BJI6tJb H3 HUKJIOHa BUCOK03H8preTH

tJeCKHX aeTaell i!Jynitunn B030yJ::,JJ;eiilln aem!tJHHY ipHTutJecxoro yrnoaciro MO

ueara L "'" . 0.1\HaKo, H3 puc. 2 BMHO, tiro npOH3BO,~tHall quuK!lun a'o3-

·!l..o Gyx,~teHHano aneprun·aecLMa qyacTBHTeJibHa x napUl.lerpy 
u, 

' ' 
CJI6)\0BaT8JlbHO, K 3MHCCHH 3apliX6HH!lX .tJaCTHlto 
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V. TDMY ze B BHCOROSHepre~eCRYD ~aCTD ~HRnRH BOS6~eBKH ~aDf 

BKJIB,It H ue~IioBec.~me ~o.qeccu~' 33 I ~- ~To Eillle. 6;~ee saTJIY.IUUie'l' · 

HHTepnpeTartRJ) DOJIY'II~~ peror~'rn.TOB~ B KOHe.m~M HTore IJYTeM 
'·- -·-

CpaBHeHHH_pac~eTHUX H HSMepeHBUX ~YHKQl!tt_BOS6~eBBR MOZHO no-

JIY'IRTI> JllmiE. o.qemm Be.mrniHU LICP ~ 
.Il7m Toro, 'IIT06H llllircHHTI>, KaRl'IM. o6pasoM :BBe~eHHe KPH~ecxoro 

' ~· . • ' ~- . t . · ·• ' f ·.:. • '- r 

YI'JIOBOro MOMeH'l'a BJilmeT p.a ~YHRnRH BOS6YxzteHH.II, .HB.MII 6uJm npoBe-

. ~elm !m'mCJielllm c ~~~~-s~~~~~~-, bf.~ ~-~·~~~.~~-~- f>-:8 
BJW~o, _ ~o -_BaiJ.DlfPOBrume~ Bemrnmu ~1:~;-M~~~ ~e~xonxo YJlY'IIIIHTI> 

COrJiaCHe 0 ODU'l'OM. I!pH STOM SHa"'eiDie l. '"' , ,ItaDIIee H~ee . . .. '. ..-. ·.·.. . ' ,. ' . 

corJiacHe. c Otm'l'OM, ~ospacTaeT no Mepe Toro, xax YBeJIH~aeTCJI 
mcca Ha1leTannero noua. 3ToT BHBO~ cornacyeTCSI c npe~cxasammt.m 

Mo~eJIH ~ H IIeTRoBa I II • 12 I , uo npomo:Pe"'l!or padoore I I3 I • 

_. EoJiee onpe~eJI~Hmnt BH~o~ o Bemrnme L. 
0 

MOZHO c.IieJiar-I> n 

aaaJIHaa ,·noBe~emm C(VMMaPH.JilC ce"'e1Dl1!: l: cSxn H Z (~-xn."'"~.a.-xl\l · • 
·,· . . ., 'X ' ' . 'X' . ' 

B ~aCTHocrn, n:s ~ammx: PRO~ 9 ~'IS! peamnm (I!3) CJie~eT sHalJeime 

L.: SQ n: :"'TO _corJiac;eTCJI '~ npe~~xas~ Jli-160T /II ;nv '. 
f,!HOllteCTBBHHOC'l'I> H?DapsmitiDC~ "'aCTHit iiy , T.e. cpe~ee ~0- . 

Jio _lJaCTmt copTa -y , o6paSYDI!HXCJJ B pac~eTe ua o~o Heynpyroe 

~~~~~~ftCTBHe, ~e~ ~~pes K~~~-~o ,' ~eTcsr ~yrol ~~ci>~ , 
:. ' . ,, . .· : ' '. . ·:- . -: ~· . . ' ' 

Ma no~tasareJI&uon xapaKTepncTRKon npo.qecca HcnapeHHR. CTarnc~ec-· 
.: .•· .. . . 

RaJ! TBOpH.H npe~CRaSHBaeT SHatJelmll 'fiy , . BeC:DMa 6JiHSRIIe R SltCllepH-
- . :.. • • • - l ~ 

MeHTaJI&Hl!M. 3To BlmHO, B TJacruocrn, Hs Ta6.1mlnl I, r~e B Ra"'ecrBe 
. . . . . \ ,·, . . . . ~ .. 

npHMepa paCCMO~~HO Bllal!MO~eitcTBH~ HOHa RHCJIOP!>M 0 umteJI?Boft· 

Ml1lli!eHDD • 

Yrno:BHe pacrrnep;eJiemm n:cnapsmnmccJJ "lac:~, Wl9) noxaaaHil 

Ha pnc. IO H II. B Jia6opaTopHon cncTeMe Jtoo~aT.aTR pacnpe~e--· .. .: . . . . . 

JIBHBH O~~T CnJibHOfi aciiMMe'l'pHen, YB~anmeftCJJ C pOCTO~ 

MaCCH HaJICTaDutero ROHa, 'ITO 06MCHH6TCJI YBP.JIH'IIBHHeM nepeHOCHOit 

26 

\ 

•I 

-~ 

I 
'! 

PHC. 5. 

0, 

5 

2 

irf·-

5 J • 
2 

10 

5 

Sn 

\ 
\ 

r\. .\ 
I 
IZ 
t 

'I 
I 

\_ 

. __ , 

/ 

50 80 110 60 90 120 70 {)() f.30 
I I I I I l ' '' , ~.:.·. '~n· I ' · ' ' ~ ~ ' 07n 

Sn 
. ' . .. ', .... 

• ·t '\1\lrr-~~ 1 ru~· \~\ ''·'''\ ·. •. l 
5 \ ~~. /?"~, 

l,'f· ~· 'f .... \\13 

:r T\ 1' i·'f·r~r-~\ .. I I 1•' • · \1 
' ' 21 I ,. • ' I 

5 I ' ·· - . I\' . I · e . I \ ·: 
• I .. I 
' . \3 '· . . . " .: ' 

2. ' • 

70. 100 GO ' 6o 90 120 . · 'iU KXI GO E: H36 

Bhlxo~ H3otonoB .I{Mcnpos~lll B peaKUHHX 
144Nl(12c,x.n ) 1 56-i~ 

(TpH B6pXHHX pHC. ) H 1Iftcl(40f\'\~'XI1.) 156-X Q)'d (TpH Hmt-

.HHX pn:c.). CnROIDHb16 H nyHKTHpHUe KpHBbiB- pacqeT·coOT

B6TCTB6HHO ,I{Jl.H - Q, ;,' 0,1 ~- o,_os UaB-1; KpHBbl6 1,2,3 Ha Bepx-: 

· HHX pHCYHKaX paccqn:aHil. COOTBeTCT~eHHO ,I{Jl.H 3HaqeHH.H 

LiKt'"l..rM"i 50'\\_ _ - n:: BOn , KPHBble I, 2, 3 Ha HmtHHX pacyHKax, 

,1{1!Sl :3HaqeHHI1 \..~ .. l.. wua.X t 90f\ t 70"ff • Bo BC6X ~1!yqa.HX 
-13 ' -13 ' ! 

'1.,
1
= 1,5.10 CM, ":to = 1,2.10 eM, .: ::o1 11 

3HaqJtaMH a , • , A HaHeceHhl 3KcnepnMeHTa1!loHble 

,l{aHBble H3 pa!loT I 32 ,25, 26 I . 
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RPHBwe I,2,3 paccqHTaBW coorBercrBeHRO ~~a 3Hat~eHHR 

' l.KP = l. h\ca.x , 401\ , 301\ ·• SRatiKall~ • H 4 ~a~eceHw 
axcnep~eHra~»HHe ~aHRHe x3 'paOor I 28, 27 I. I3c~ ocr MI...; 

Rwe ~003HatieHHa H 3HatieRRa napauerpoB - re xe, tiTO 

H H8 pHC. 5 • 
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PHe. 9. BJIHJIHHe BeJl!'lHHH "xpxrH'leexoro" yrnoBoro xoveHTa l."'' 
Ha cyxxapH~:~e eeqeuJiJI l: 6xn. (BepXHHR pHe.) H 
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~mteHT:nhHble ro'lKI H3 padoru 127 I~- Bee. ocra.~~uue 
odosHa'leHHJI H 3HaqeHHJI napaxerpoB - xax Ha pHc.6 •. 
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MHo:m:ecTBeHHOCTL ncnap:tmmHxcsr qacTmt B peaK~HH 

I6o + 59tH npH T = 160 MaB. 

n"- n., n~ f 'ii, 

Pacqex 1,3 .t 0,1 2,9 ! 0,1 o,9 ! o,r 5,I .! 0,3 
' 

0IIHT 134/ 1,4 .t 0,3 2,0! 0,5 1,3 ! 0,3 4,7 ! I,1 

T A p H I1 U 4~ 

Cpe,nHHe 3HalleHH.R opOHtaJUo]{Oro xoueuxa, yuocl!l4oro· 

ll6CTH~eH (B e,J;HHH~ax:t ).' 

PeaK~HII T M3B e" -e, to~. -
40A'\ + 64~ _(paeqex), 200 r,6.t0,2 1,9,!0,2 4;9,!0,5 

40A~ +1I6C4 (pacqex) 230 .. 1.6,!:0,2 I,6;t0,2 '4,4,!0,4 

16o + 59 Nl . (paeqex) . 
. . 

160 I,6z0,2 _ 1;7.t0,2 11,5:0,4 .... · . 
~ 1 • -

I6o + 59N\ ''(omit· /34 I ) ;;" · 160: . 2 '· ,· 2· 4 
: ~: ~ 

'12 

0 

\:~ 

f 

.. 
{I 

.: 

[' 

' I 

.,..' 

r c_ 
CROpOCTR COCTru3HOI'O smpa. AmrnOTP~IImr YI'JIOBHX pacnpe,IteJieHJltlt, 

Ha6JIID,I(aeMBJI B CllCTeMe n:eJITpa MaCC, CM3aHa C 60JII>l!IDM Yl'JIOBHM 

MOMeHTOM COCTru3HOI'O smp8. n npe,ItCTaBJiffeT co6oft O,ItHY ll3 Han6oJiee 

'XapaRTepHHX OC06eHHOCTeft HeYllPOY l'HX B3anMO,IteHCTBd; T.!il!teJIHX HOHOB 

c smprum. 
M3 pnc.IO n II :Bl~mo, 'ITO WIJI "ocHOBHOl'O mi6opa" rrapaMeTPOB 

JlB.Cl!eTmm pacnpe.ztiJI~mm W(Q} Heruroxo--c~r.nacYJDTcsr' c omToM. 

YBeJIH'!emre MOllreHTa nuepn:mi I y-M;m.ma~T B})alltaTeJI~>kx> aHeprmo 

smpa n, COO'I'BeTCTB,e~O, npnB~:'tt YMeHI.memm ~~TPOIDm Yl'JIOE0-

1'0 pacnpe.zteJieHHSI. ~eRTHBHO Tattoe Ee .ztencTBne ORa3HBaeT YMeHr,me

me rrapaMeTPa IIJIOTHOC~ ypoBHe:lt Q. • Ha pnc. 10 'l'B.R!:e noRasaHo, 

Ka.R ll3MeH!IeTCSI YI'JIOBOEl paUIIP.e.D;e.TCeHne B SaBnCnMOCTll OT TIDJa HCTIYC

RaeMO:It -qac'I'mtil. B -qacTHDCTR, OoJibliiM aHnSOTPOIDm YI'JIOB BWieTa 

d.. --qacnm o6ycJioBJieHa nx 6orime:lt Mace on n, cJie.zto:BaTeJibHO, 6oJir,men: 

BeJllr<mHOfi YHOCnMOl'O nMn YI'JIOBOI'O MOMeHTR f (cM.mnte Ta6JI.II) • 

3HepreTR'!eCRne cneR!pH -qac~ ns Heynpyrnx·BsanMo.ztefic'l'Bnfi 
. . ' : -

ROHOB C SI,lijlaMn W ~t.,) , · pacctnrraHHHe B pru.ma.X C'l'RTRCTR'!eCKOl'O 

no;n;xo.zta, 6JIH3Rn R aKCnepnMeHTan&mrn RaR no mioen i{lopMe (cM.pHc.I2), 

'l'att R no rroJXoe~ MaKc_m.\VMR pacnpe.zteJiemm, npntJeM y-qe'l' yrJioBoro 

· MOMeHTa SaMemO CMelll8.eT MaKCl'IMYM B C'l'OPOHY MeHblllllX 3Heprmi. )WI 
' ' 

SapREeHHHX l!RC~ HeROTOpoe paCXO~eHne C OIIHTOM rrpOSIBJiaeTCSI B 

o6Jiacm lQ"JioHOBCROl'O 6ap:r:.epa 'fv-= V v • 8To, no-Bll;IUIMOI.lY, o6yc

. JioBJieHo pe3Rm4 o6pesaHneM Ro~eHTa npoxo~emm l (t.._,l) Ha 

rpamme SI,Itpa • . . : 

. YMeHr,meHRe napru.~eTPa Q. :B,ItBOe. npnBO.ztnT R . SHal!HTeJII>HO 6o.rree 

zec'l'ROMY. aHepreTR'!eCROMY-· pacnpe.zteJieHIIIO ncnymemmx. tiaCTHU, "'TO 

o6'1.11CH!IeTCSI .YBe~ermer.t sci:itJSKTHBHOfi TetmepaTYPU npon:ecca; nsMeHeHRe 

.ItPYI'HX napru4eTPOB cJia6o BJIHS!eT Ha · q,opt.\V cneRTpa ·'l-lli.1) • 
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:-'rJIOB!Ie pacnpe,lleJieHHa Heii!TpOHOB 1 npOTOHOB H </-o -llaCTHJl
1 

oOpaaoaammx a peaKnnn 40A't+ 64cu. iipH T = 200 Mas. 

i!ncreua rtenrpa Mace. Pacqer aunoJIHeH ,llJI.fl "ocnoanoro 

HaOopa" napaMeTpOB, :lKcnepH:UeHtaJILH!Ie TOilKH ,llJISI Heii!TpO

HOB B3llTu ua paOoru I 35 I 

:34 

• 

:~ 

~-~~~=~ 

I 

~ 

.rl 

I 
\I 
~,, 
•i 

! 

PHc. II. 

)~ 

(_ 

~~~ ~L l6 -.,: 

0 

~~ l :< 

0 

r 22 . r 40Ar Ne .. ~ Jnt 

11r- 1 ~I T ,.,,-· 

Q5, -, . II II . I 

0 30 . 90 t50 30 go· 'fD 8° 
YrJioaue pacnpe,lleJieHHll neiilrponos, oOpaayD~HxcSI npH,oO

JIYil~HHH l.!OJi~O,Jte~OBOiil. :UHIIIeHH HOHal.!H I2c,_16o~)~2 ~~ 1 ., 

. 4()A1. C 3HeprH~it 1 paBHOiil C90TB~T~TBe~HO !3I 1 iss, I75 H 

'245 M3B (B OTHOCHTeJibHiriX e,llHHHnaX), 
, - t :·' 

rHcrorpru.wlrl -. pacqer C . 110CHOB~IIi1! Ha00p011
11 

.napalletpOB 1 
t • • ) . 

~nJIOmllaSI, j:'HCTOrpal.!M~ _ ';' ,li;~H;Ji~OopaTOP~()if CHCTeM!I KOOp-

,li;HHaT1·nyHKTHpHaR- ,lt~ll.CHCTeMH UeHTpa MaCe, 3KcnepH-

,- l!eHTMl>H~~- TO.IlKH/S6 ~. ~THOCllTCR K. ~aOo;aTOpHOiil Cl!CTeue 

.. KOOP.lt~H~~ •. 
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(}p6lrr¥&HHe MOMewm mmvmemmx '!aCTRtt CJia6o srum:c.a:T KaK 
--. 

L--1 OT MB.c_coBoro H sap.g;u;oBoro 'IHceir cTaJIIGIBa11lllHXC.Il .FI,!(ep, Trut. H o'r 
L~ . . . . 

10 Lf~ . . -l , . 'Be.mrcmim romeTH'lecxo!i SiteJli'llX xoHa T. Bmmmm napaMeTPOB Mo.nemr 

11 
I I •• I I I I 

1 

I I I x ~~~ { Ha_pa.9JIPe.neJ!emm W(l1) TaRilte cpammTeJI&HoHeBemo, cHJif>Hee 

H. 0 S ID f-"ts 20 E,.,lf.., : BCei'O _OHO npO.IlBJI.IleTC.Il B CJ(Y'lae SMRCCmt ~-'!aCTRtt. 
~L v o,2~ ri 'fmmcmaii 1JllHM6P pacnpe;t:teJiemm xcnaiJl!!lllliXc.a: 'IJaCTim no BeJili-

-----~ -q]iiH6 ___ BX YI'JIOBOI'O MOMeHTa UORa3aH Ha pnc~I3. B Ta~e II npHBe,I(e-

O,t 

',, 
I I I , ,, I I I I I I I I lel!r: I 

0 5 I(} fS 20 25 E,/'1,.. 

" ~2 

0,1 

'······· ......... ···' ~ .. . 
0 5 fO IS 20 · 25 30 EtJ,,M.v 

PHC. ·12. 3Hepre:rHqecKHe pacnpe~eHeHHH (B OTHOCHTeHLHUX_e~HHHUax) 

Heil:rpOHOB,- oC!pa30BaHHUX B. peaKUHH 40A't+ 64~ (T "'2001J~B), 
a TaKXe npOTOHOB H 'dl-llaCTHU, HCny~eHHHX npH B3aHMOAeil

CTBHH 160 +. 59Nt (T ,;, !60 !.laB). CnnomHaH rHc:rorpru.Dla 

pacqe:r ~HSI OCHOBHoro HaC!opa·napaMe:rpOBI nyHKTHpHaSI 

rHCTOrpawa- pacl!e:r· C napaMeTpOM nHOTHOC:rH'ypoBHeil 

ct = o, 05 Mali-!. IlyHK:rHpHon K~Hson noKasaHH -pesyJrL:ra:ru 

pacqe:ra; sunonHenHoro Oes yqe:ra BHHSIHHH yrnosoro uoueH

:ra 1371. ToliKH H cnnomHaa KpHBaH - aKtnepHMeHTaHLHHe 

~aHHHe H3 paC!o:r 135, 341. 

;!i' 36 

''<! 

f 
·' yr 
1 

HH 3Ha'IJeimli Cp6,I(H6I'O YI'JIOBOI'O MOMeHTa '!JaCTRtt pa3JlliliHllX COpTOB 

tv . SKcne:pHMeHTaJI:&HHe H TeopeTH'!ectme sHa'IJemm · BecbMa 6mrntm· 

.npyr K l'fJJYI'Y • 

X X 

X 

Ta!mM o6pasou, cpamlelll'Ie pac-qeTJmX H HSBeCTJmX ceitqac 

SKcne:pHMeHTaJI'&lmx ~ noRa.SHBaeT,_ 'IJTO 'li3JIOlltemunr ae CTaTHc-. 

TH"'6Crorll: M6TO,I( pac~eTa pacna,na He;t:\eJIJmniX~si KOMIIaYH,IJ;-.FI,!(ep U03BOJIH- . 

eT ,I(OCTaTO'IJHO xopomo BOCnpOHSBeCTH' ,narume OilllTa. B '!JaCTHOCTH, . 

npH HCllOXD30BSHHH "ocHOBHO~O Ha6opa" napaMeTPOB ce-qeHHa BHXO,I(a 

. HSOTOllOB MUI'YT 6HTT> oneaemr C 'l'O'IJHOCTI>D ,I(O qmtTOpa R c (2-3), a 
• --------- ------ --·----- -·------------- ____ -____ :_ ____ ,-_.____ • ,< 

noJIOzemre MB.KCHM:YMa rpymo:um 1!0'36:YJr;D;eHJm ~ C TO'IJHOCTI>ID ,lJ.O . ' ' . . . · ... - ., 
AE a~ 5-IO MaB~ nmt Toro, 'IJ'l'06H nocTPOHTI> 6oJiee .neTaJI&HYD Teopo, 

,. - ' '. ' ·. ' . •·; .. 

TPe6YDTc.a: npel!:,I(e Bcero 6oJiee TO'!HHe axcne:pHMeHTaJI&HHe ,naHHHe no 
I' 

. ~ BOS6Yl!:,I(emm. 

Ilepeit;neM Tenep& K paCCllOTpeHHD pacna;rta TRllteJIHX KOMITayH,lJ.-

.FI,!(ep, r.ne npo~ecc Bcnapemm xomcyp:apyeT c ,u.eJieHHeM. 

Y. EAPIEP!l JIE1IEHWI 
.B TO BpeMSI KaK CTaTHCTH'!6CKaSI T60pml HCnapemm paCCMEI.T

:pHBaJiaCf> MHOI'l'!Mll: aBTOpaMR (npaB.na, B 60XDIDHHC'n36 CJ(Y'laeB Ha OCHO

B6 BeC:&Ma npndJIHlleHHoii (poptzyJIH JJJrexcoHa) , . .no cauoro noCJie,I(Hero 
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Pile. 13. Pacnpe.D;eJiemm tJacTHU, HcnyclWteuux B peaKI\H~ 40A"t+ 64u.._ 

npH T = 200 M3B no BeJIH'-IHHe HX cip6HTaJILHOrO MOMeHTa l . 
PactJeT BUnOJIHeH .D;JISI "OCHOBHOrO. Ha6opa" napaMeTpOB. 
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l!PeMemt He 6HJro Jmll0JIH6H0 IDaRTlNeCim IDt omroro )lOCTa'l'O'IJ}IO IIO)IJ)06-
. ·, .- . 

aoro R Cl!CTetmT:nqeCROI'O JECtieTa, ·~ero ;zte.n:eHKe ·Bos6:¥X;IleH-

asx xowrayan;.-rotep'~ Rmt~ammo, ·JEcCMOTpemte xoHK3Pem:um ·nponec- · 
.. .. . ':" . ~ . /. . 

COB Rcnapemtlr l!-)leJie~OCHommaJIOC:b_ Ha np:n6JIDeHHOM'IIOJ];60pe na-

- :paMeTIJOB ~ OIIKC~JJl!liiX lt8lGD -'1'0 O)li!Y_ BSC:bl>B _OrpaRH"'eiDD'J)~ rpy:rmy -

sxcnepKMeaTmasx ;zt8.llli!ii~ 'ITOHII'l'Ho, ~o pesym.TaTH · Taxoro paccMoT

pemm JIMellT Jmll[b op:neimlpoBo"'iioe' SHa'lemte; TeM 6oJiee, 'ITO OHH 

o-qeH.D 't(YBC'l'BK'l'e.m;HH R Iia:paMeTPflM MOJJ:eJIK-. HCnoJILSOBaHKe n!>z MOHie

KaPJIOBCKOM IJOSHrpmlle BepOJI'l'HOC'l'eit )t~emm -R RCIIapemm. pasmHHX 

(f>eHOMeHOJIOI'Ktl:eCIGIX OIIKC8mli ornome~ ti!R:PKH r" I rt . ' (eM. ~aanp:n
Mep, pa60TH /7 •8•38 /) ·me BMeeT BeC:r.Ma orpamrqeHHOe SHa'!eHKe'~ 
IIOCROJI:bR;Y MOlte'l' 6HT:b ~ 060CHOBB.HO - ;z:t'Ul: ae60JThmHx . 

-rpymr Jl;Ilep 11 Y3KRX odJiaC'rei sa~. /4 1 ~ 
Pac-qeTH IIORaSHBallT, 'ITO BepOJI'l'HOC'l'b ):teJiem.ifl: B036:¥X;IleHHHX 

smep· oco6eaHO 't(YBCTmrreJIDHa R BwDrome 6B.Ii.r.epa ;zteJiemm, orq)e):te.n:a:e

MOrO :Kax pasHocn Ma.cc -S:rma B cfWioBoi TO'!Ke :n· B ocaoBHOM coci'oJIHHR: 
' . . ·,f . . .; .• ... ~ ~.. '' ,• . f 

'ii(A,z)-= M,;lA,,)-M~A,7.) ... _,.' (I6) . 

K COl!BJieiDm,. 3RcUepEMeaT8.1IDiiue ~e n'o 6apbepaM J];eJIE1IDm cei'laC . . ..,. ~ . . ... . ·. 

ESBeCT.mW-'l'OJI:bRO ):tJIII cpaBHKTeJibHO ae6onmoro 'IRCJia KSOTOIIOB K.B 
- ' . ~ ~ . "' _. .. " . ' . . /f ... ~ . ' ~; 

PJme ~aeB COJ];eiJlltB.T 3Ha'IR'l'eJI:LHHe OmR6KK.· IIOSTOMY npeZ;Ite '!eM 

IIpKCTYIIKT:biUtaKOMy~cSo 6oJiee 1Dilt" M~ee CJ!CTeml~ecKOMY·Jl~C'leTY 
pacn~ TJllt~m io~-smep ,H~o~~o we'l':b cor;_cy~cg c "· 

_si<cnepnMe~To~:.cn~co6 pac~a.'l'a 6k~e;~~~-~i . >:'. ·• __ ''·: : ... 
B_HacTosmee BpeMH KSBecTHo HecROJibKO no):(XOltOB K pac~eT.Y 

6aiJI>epo~-".zte.n:emm (eM~~ ~ep, ·pa6~'a/i5;Is"/, r;zt~:':Yxasruia:? ·_ 

IIO)IJ)06HM 6:e:6JIK~) , 0~;0 3~ II~~o~: KaK. ~aBKJI~ ~ -c~~M 
· • ·: ·-· !t~:·· -:. .· l -· ·t.·"!".L.:~,~# • -: ........ :-~·t· · ... · -~· ~ ··.·. ·. _.,... ·<,~:~~---~-~-- :.~:." 

CJIOlEHH, 'IT06H l'lX MOlKHO 6HJIO JmllOJIHll'r.& B XO):te MOHTe-rtap.liOBCROJ:'O , 

pac'leTa xoHRYPRPYJJl!liiX nponeccoB ):te.n:emm- :n :e:cnape~. IfpoMe Toro·;·· 
.. . .- :--·-.... ~-~·~- i-: ~:.; :,_ -. ·., >.:.:.~-·-·-- :-r-. ~. _._,.,_:·- 1 ~~ 

k •• ..__ •• ·'.; .;:: "''. . "' /'-: -:: 
....l 
~ .... '_ . .;. -~- ·; , .. 

'.'I'' .. - ;---

-:1 ~ 
39 
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dapi>~ ;zteJrem:rsr, .JIBJiml:CJ, M8JIOft~lla3Jro_C'l'l>D ]UIYX dOJILllll1X B~, 

BeCJ>M§l .'IJY]iC'rBBT~Ril K norpemHOC'J.'JIM lJ'rliX. BeJrirtnm, I103TO~ · - .:· 

xcnom;so:samre .'l'eope'.l'Jl"IIe_Clll!X a~emrlt moe co_IIIlHJteHo c ;u;onoJI-

mrr:~BBMH HeTO~OCTJIMH B 3Jia~:::~f- R ,ItJilt C~Jiaco~~~.:..:.. 

C OIIH'rOM npl'IXO,IOITCJI BBO.rr;wri> ;ltOTIOJI1mTeJIE>BEI~ nD,IU'OHOtffille. ~pa

MeTPH.• . .nmt pactte'l'oB JI;~tepmrx: peatatmt np~;zt~TaBJIJieTCJ:t ~oJiee y;u;od-: , 

BHM.Henocpe;ztcTBeHHO RCnOJII.SOBaTJ> 3K~nepKMeHTaJ~E>HHe·s~tte~ 

dap:r,epOB ;zteJie?HJI '< .l3ll,l:teJIBl! : R3 HHX ,!f>eHOMeHOJIOJ:'RlleCI<YD 1
.
1 Hepe:ry~ 

HYJ) -qacTJ>", SaBll:CsmtYD OT odoJio'IJe'!BHX. nonpaBoK, ocTaTO"'lmX B3a- . 

lUIO.Jt81tCTBI{It 11~ ~ .~~KTOD ro;.epHO! CTP~KTYpH1 H1 ~ORC~
poBaB OC'J.'aBIIIYDCJI 11I'Jia.lti::Y!I 'IJaCTD"- npOCTO! aHaJIHTll:'<IeCKOft SaBll:Cll:-
MOC'l'DD / 40-4I/ • . . . . . 

_Hepet'YMPBYD ttacn dapJ>epa _MH pas;u;e~ 1m ;u;Ba. 'IJJiell:a: nonpaB-

I(1. K W!:Cce OCHOliROI'O COCTOmntll ~(~,l) H nonpaBJ<Y R Macce Jl;ltpa 

~ Ce)tl[OBoft "'l'O"'Ke i(A1l) • I!otipamtr A onpe;u;eJ!KM KaK pa2HocTI>. 

119;ltY 8KcnepHMeHTaJIJ>B&M· SHa'IJemte~. MaCCH, annpOKCliMKPJeMHM · (f>eHO-

. areaOOlot"Aqecxol ~Jioit ·~osa /IB/, • lie~~~ M (A,Z) , 

pacccu\taaJlOI U~· ~O~eD ~ol minD~" qTO RaCae~~ nonpa:Bk Ha 

odo.xo~e ··itm ';a c.e;ztJIOBot ~ttie~ TO. sTll ~ltm XOTJI z · 
o~ c~YM~~y _slll!~~~cTB'-~cc~;~, ~ OT. nap8MeTpa . 

Jt~oPwuxmi, O;JUiaRO, ~ ~BJIE>HO _it~WtPOBaBBOM: BOsc!Yz.zteHHOM BJtpe 

BX ~e·~-~Maxc:~aoe -~-~~~e" M,.· .. · ~nj,e~~~-:BMR
."DDBY' }.f , ~e ~TOJIE> CYJileCTBemlo: KaK .:.s __ .ocH~BBOII·;coc7omnm. IIoa.T0-

10' MODO omiztan, ..J:to nolll>aBxa 5("1l) CBO;ItBTCJI, B OCHOBBOM, K 

~~oMeao.iomecxow yqeTY He~emo-~~~ ~~o11 <&«lexToB··· 

cnapJ~~BaHHR. ~ T~;q•) H, · itax njlamDxo, s·~"llrr~E>~o MeH&me ~onPaBKH 
A(A

1

l) ~ ·< . . .• · ,.. • . -· 

b ~ ~epBor.£-npHdJmJteHBB ·~onpaixoi & · .. IIPeaedpe"'t., To saa-

ttemm 1;,. !~(A,i.) + A. {A,'Z.) , c~oraercrs~He "rJia;~tKoft 
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qacxn" 6ap:&epa .neneHHH . H paccuaTpHBaeuue B aasHCKMOCTH OT 

' 2./ napaKeTpa l/A, KMeDT 3aYeTHO MeH&mHH pa36poc, qeu HCXO~HUe 
. "'l~X9 

3KCnepHYeHTaXI>HUe TOqKH .ut , H HX nerqe annpOKCHMHpOBaTL . 

npOCTO~ aHaJIHTH'q8CKOi1 38BHCHUOCT:&D (cu.pHc ~ I4). ninl 3TOM c~e-
-·- -- ·---

;zyeT m.feTD B BH,Jty, qTQ npH nepexo~e OT TOpHH K <!JepldHD dap:&epu 

Bt' onpe~eneHHJle no.· 3KcnepKMeHTan:&HUM 3HalleHHSIM nepHO~OB TIOJIY

pacmua t 412. H H3 H3MepeHHst -mHpHH Tl'\/li , 3HaqHxen:&HO yueH:&

maDTCSI no cBoen "senHt!lilie, B TO speuSI xax_BenHlJHHa dap:&epoB ~e

neHHH, Ha~eHHUX Henocpe~cTBeHHO B onuxax no HauepeHHD 3Hepre-· 

xHqecxon 3aBHCIDLOcTH ce-qeHH!It jeneHHSI, oxaausaexcSI noqTn nocTOSIH

Hollt (pHC • 14). 3TO CBSI38HO C TeK 1 qTO B TSJJKeXIDC SI~pax dap&ep ~e-. 

neHHSI KMeex cxo:amyn ~Byropdyn cxpyKTYPY H npocxoe !fleHo!.!eHonornqec

xoe ero onHcaHHe c nouo~&D scero nHm:& o~Holl BeJIH'llHHU- 3~KTHB-· 

· uott BHcoxu 6ap:&epa,~eneHHSI '!f RBXJJeTcSI 'BecE.ua npHdnmn:eHHw; 

.JtXlt pa3XHqHUX SIBneHHll onpe~eXSIDIJIH!.IH MOrjT dUTh pa3XH'qHUe ,IteTaJIH 

CTPYKTypu Qap:&epa, dnaro,Itapst qeuj BeXH'qHHa !,f MO:KeT TaKJKe H3-

Jl8HSIT&CS!XX) • · ·· . . .. 

• JlJIJI TSIX8.1WX ,ll;e4S!~HXCSI S!,Itep Halila annpOKCHll8UHS!, TaKIDa .. 

. OCipa30Kt. ;.ae:r · H8KOTOpHe · ~cpe~~~~itf4le1tXHBHU8" 3HaqeHHSI dap:&epOB ~ 
Hacxo,auo y,J;ouenopHTe.IDHWJi stusexcst ·taxoll no,D;XO.It' noK<J.JICeT ,i 

cpaBHeRR8 pa_Cil8THUX 3H~Il~HH!It r 1'\ I rf . c. onuTOM. -·· 

x) OxKetHU, 'ITO no~paBKa> A 'BXO.J(HT 3,IteCJ. co ;3HaitOK nnnc, ' 
nOCltOX&KY OHa OTHOCHTCH KO ~TOpOlolj'. 'IJleHy-B cpopK]Jie (16).7 

xx) rroc.aeiHee· odcxonxen&cTBO He·xax aauexHo, ecxn sucoiy dap:&~~ 
epa. paccuaxpHBaTJ, xax WHK!lHD. OTHOmeHHil zt; A ' O,ItHaKO .· cpaay ' 
xe oCipc:lllfleT Ha cedil ~HHllaHHe, ecnn paccuoxpen aaBHCl!l!Ocn · • 
Bf OT A H ~ • (cp.ptw.I4 H I9J. , · , ... 

!.!H 6naro,~~;apJiH · D.iT.raHrpcxouy aa no,~;pod~oe p~3'hilCHeline. . 
'BOnpOCOB, CBH3aHHUX C pa3JIH'qHllMH cnocodaKH K3UepeHHil dap:&
epOB ,J;eJie.Hlfil. 

·;.·· 
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PHc.I4.· SaBliCID.lOCTb aeilli'lliH. ~~-='B~+A OT napaMeTpa i'ijA 
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;~ ~ 
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YI. OTHO!llEHWI Tn/ t't R HEtffiTHO-lJETH!lE 3-P'fERT!l. 

C nouollll>D noJiy'leHHoro omwaHHWi Blillle cnoco6oy aupttteHHll 

. .ltJill 6':P~"~!'Sl~.A!JI~_H.Rll__ _ _ ~t~A,i)~· ~;(?.,/!.) :- A.<~,;).~!_e_~P!> .. 
MO~O BlllJHCJIRTb BeJIH'lHRY. 

.· E'!.j~-F.!~t .· .. , ; (-1~-r.:'-uat 

~; =. ~~--- J _ ~6~("E~~) ~n(t·-~~·£, l.)clE/ l ~t~t:~~~~l.)'~-~ 
= 4d..ntn11 'R,.l\

2 
( a.fAS la.nAn) .['t+ ( 'Gef-~) exp l.e1l) ~" ~ 

""{<i!'-!~-'E!'\It+~l\)(h(ie"-'\)exp(-.n)]-

,. . . .· • . . ' i • 

. -:-(4Cl"A"f [6+(1e!-3-ae~+6 ~"-6)exp (Ge")]} .. (17). 

3,JtecL 

6"':: 1t'R~~"(hfVE) 
- ceqeHHe 06paTHOil peaKURH, 3H~'leHHll. BeJIH~ltH ~ It _1n. llplt 

3TOM llOlltHO B3llTb :re JKe, 'ITO It B lt3BeCTHHX pa6o:rax )LOCTpOBCKOrO 

R .n;p. /S7,_42 I (npH 'R =_.I,3.A113.m-13 cY)_; ~\ .. 2Va.\A\.<t."-:-'E:..ri'll, 
"&~a B\+Q~ - aci>~!tTHBHHR 6apbep ,JteJiemm H aHeprHa CBll3H 

Heil:rpoHa. 

. t2.B~ ,JtJiil qe:rRux A ·-'l 
. · 8\. = .· B~, ecJIH A HeqeTHOe 

. . . 0 .n;Jia Heqe:riiux A - '2 

n a . 

H l 

- llOllpaBKa Ha lJeTI{O-HeqeTH!>ie 3£ll~KTll B llJIOTHOCTH ypOBRe.H 

(nonpaaia '8.,: o~~ocn:i:c~ K·il.n;py, .- oci:raameu~cll nocJie aHJie:ra He it-
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ji 
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TpOHa). B COOTBeTCTBHH C 3KCnepRMeHTMl.Hb!Wi: AaHHUMH'iW CllHTMH 1 

qro ~: '.!1 I Mas, t: <= r2 A-I/2 ~a B •. ,ll/Ia onpeAeJJeH~a seJJmHHu 

'I!I"(A,'l) uoxao' caosa liocnoni>sosanca cpopuynauH · Rauepo'aa liB I 

1111oraocn yposaen a.~tpa ~ 1. l -e.•, \.) -·- ~-npe.~tenaerca sup~eneu 
• .• . ! 

( 5), r,~te 'EY\'\o\. - Bp8JI1ateJI!.Haa aaepna · il,~tpa nocJJe He na-

pe aHa H3 aero aettrpoaa, 'Er-wc - BP61116T8Jll>Haii 3HeprHSI ,Jt8Jlll-

Jll8roca ~,~tpa B. ceAJIOBOtt ·~oqite (c COOTB.eTCTBYillliRMH 3HaqeHHllMH 

~oueHros HHepl\HH I" H 1,, yx). 
CJieJ?'eT ili.teTI> B BimY, qro npH BHqHcJieHHHX no uero,~ty MoHre

Kapxo OTHOmeHHe l' 1.J rt aBTOM6THlleCKH OKa3HBaeTCSl ycpe,~tHeHHUM 

no uoueHTaM \. (cu. § mh 
TaK xe KaK H B pas,~teJie IY,uH 6y,~teu ceRqac CliHTarl>, liTO na

pauerp flJIOTHOCTH ypOBHeR (B ,JtaHHOM CJiyqae .~ H, Q.t ) - UOCTOSIH

Haa, He saBHCalllafi BH or aaeprHH Bos~y~eHHa, HH or Kaccolioro 

H 3apSI,!tOBOrO 11HC81I pacna,JtalllllerOCll ll,!tpa1 XOTll 3T0 1 KOH8qH0 1 -

Bcero JIHml> nepsoe npH6JiueHHe. (tiacrHqHO sasHcHuocn crpYKTYPH 

ypoBHett OT ·A H l yqHTHBaeTCSl BBe,JteHHBM nonpaBOK &1. ; 0 t!YB

CTBHTe111.HOC~H pacqeTOB K KOHKpe'rBOuY Bli60py BeJn{qHHH riapauerpaB 

Cll\ H . ~ CMe~HXe). 
'PacqerH .. naKasHs~r, t~ra ±eaperH:ecKHe sHatieHHII l'"/~t 

,ltOBOJUoHO 6JIH3KH :It 3KcnepRM8HT61Il>HHM1 O,u;HaKO 1 B OTJIHqHe OT no

C118~HHX1reoperHqeCKH8 3HaqeHHH ,JtJJH tleTHHX H HeqeTHHX H30TOUOB 

OKa3HB61lTCH C,JtBHHYTNMH 0THOCHT8Jil>HO ,u;pyr'~pyra. BapLHpOBaHHell 

B8JIHIIHHH UQCTOS!HHHX ~I\ H ~f 3TH C~BHrH_ llOEHQ ~HJIO dH ycrpa

HHT&1 Q,JtHaKQ cornacHe C OUHTOll npH ·aTOll yxy,.;uiaerca (cu.pHc.l5 

x) MH cenqac He paccMarpHsaeu a<I$lKT H3KeHeHHll· 6ap1>epa ,JteJie
HHll BCJI8,li;CTBH8 ,Jteqopllal\HH Bp8JII!i.lll1!8rO ll,J;pa~ .... 
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PHc. I5. BJIHSIHHe. qJeHO!AeHoJiorHqecKoP. nanpaBKH i(I\J?.) Hl:l neJIWIHHJ' 

OTHomeHHll T'l'\/rf Mi! H30TOUOB acraTtma 1 jpa!!O H 

HBUTYHHII. CllJIOmHall 1 TQtl8t!HM H nym:ntpHall· KpHBhle -

pacqer COOTBeTCTBeHHO ,D;Jlll 'cnyqaeB \. ~ p 0 1 81'\;.! 0
1 
ti i! 0 ) 

1 

( i=O, 8"";t0 1 81 -o ), ~: i ... o, ~"""'~' Sf-:rO ). 
~' _, ' ,, 

,itJIIl ypaHa mTpHX-IlYHKTHpHOli KpllBOH ,li;OJIOJIHHTeJII>HQ ·HaHCCeHhl 

pesyni>Taru suqncneH~ll .u;nH, ~nyqan ( · ~ .. o,·Q~~. ... o, it-=0 ). 

·lJMCJieHHut: 3Ha'leH!lil OTJ!H'!HUX OT HjJISI llttpa.L.IeTpOB ~ 1 g'l .H 

Ji , YKti3aHu B TeK~Te. 
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PRe. 16. 

10 

1 

0.1 

1 

/1 ~·· ... ~ ..... 
I .. 

A/! • 

'· A/0 
I• 

I 
/0 ,_ 

I 
I 

A 
i ,. 

.(· 
I _, 

a 1 ._.__--.J...-___,l._-~-L------~ 
Z25; 235 . 2~5 · A 

2aBlleHMoe:r:r. senll'lllHU 't\Jri · o:r Maeeosoro qllena paena

,1\a!lllleroe.fl .fi,D;pa. D_yHKTllpHb!e R enJIOlllH~e KpHBb!e eoe,D;HH!IDT 

pa~qeTHb!e 3Ha'leHH.fl eoo:rs~:re:rBeHHO ,D;JiSI' t.•·.; · 20 H IO Mas. 

. Q.t = ' Cll\ = !/ 15 r.!OB- I. :ritaaaHu aapa.l(u a,Jtep 'a 
:"!Keneplll!eHTaJibHI16 TO'lKll B3.fiTH ll3 paelOTU /

4'5/: 'aHaqKR • 

ll A. OTHOel!Te.fl K ,ll;UHHWL OITUTOB e norJIOII\6Hll6M Hel1:rpOHOB 

R '( -KBaHTOB eOOTBeTeTB6HHO rrpH E* = 3 R 8-12 lias; 

3H!l'llt8.MR 0 R X HaHeeeHu el!UHH6 (\\0\/fi) , ITOJIY-

qeHHU6 no 4-YHKI.tH.fiM soaay:r.,ll;eHRSI ,D;na E"' = I3 H I8-23r.tas. 

D. Cf 
1 ~ e Fm 

X Md 

xfO-I D. Jl 
x Ku 

D;i 

~ru , 
2ltD 250 260 255 -' 265 . . fl 

PRe .17. 3aBlleRMoe:r:r. o:rHomeHHII l't\/lf o:r Maeeosoro . qRena A 

B enyqae T!IJJ:eJIUX TpaHeypaHOBUX ll :rpaHerpepMH6BUX !I,D;ep~ 

YitaaaHH aapa,D;u. H,D;ep l • CrrnomHue KpHBHe eoe,D;HH!IIlT pe

ayn:r.:ra:ru paeqe:ros _rrpH E*=: 16 Mas, .nyHKTHp - ~HOMeHO

norHqeeKaSI aasHeHMOe:r:r. CHXKenaH,D;a (6). 
Clt ... <:~.~~,_. = 1{15 Mas~1 • 3KerrepHMe!I:ran:&Hile :roqKH, 

ITOJiyqeHHb!e H3 aHaJIH3a ifJYHKltHit B03<lYl!Ol6HHJ}, B3SlTU .. ll3 . 

pa.do:r 17' 45 I. 3am:rpHxosaHHUM KPYlltKO~ yKaaaHo · eJtHHe:r- : 

seHHoe H3see:rHoe i eeitqae aKerrepllMeHTan:&Hoe :maqeHRe ·' 

,D;JIII aneueH:ra e ·• . z = 103448/. . · · · . 
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r~e aro annncrpnpyerca aa npRWepe ~ep acrarnHa, ypaaa R aenry

HRa; TaM xe BH~Ha qyBCTBHT8nhHOCTh pacqeTOB K B8nRqRHe OOCTO

JiHHHX el\ R st ) 1 39 , 411 • 
.nna roro, qroClLI ynytru~H±& cor nacRe c onurou, yqreu renep& 

nonpaBKY ~(A,Z} , onp·e~enHB_ ee H3 ycnosnil, _qro~!l P!13!1Q~T_& 

-s; ~ ;s;xp(A,t.) -t A (A,:)-\(A,~) ocrasanac& ~ocraTOt.tHO rn~~on' 
cpyHK~Helt n~palleTp~ z2.jA , a OTHomeHHH \',Jr~ ~JIH t.t~THHx 
H Het.teTHHX RaoronoB yKJi'B,ltHBaJIHc& ClH aa o~HY Kpnsyn~ Tait:~~u''oapa-

aou KH HawJIH, t.tTO 

i(~/-)= :f-0,5 !A3B, 8CJIR 

\. 0 • eCJIR 

J o, ecnn N =A - i 
+ l + I !.laB, ecu N 

l . J~THO~ .. 
2 · " H8tr8TH08 

t.teTHOe 

Het.teTHOe 

+ 

Cin) 
~.-

R3 pRe. 15 R pRe. I6,17, r.w;e npHBe,J;eHH OTHOmeHRH \'1\/l't ~JIH 

Clonee_,r . .RXenLix si~ep - snnon .w;(a.w;pa c c = 107, BR~Ho, qro 

npH yxaaaHHOK BHClope nonpaBitH S neClOJihlllOlt C,J;BH~ 3HaqeRRll 

.ltJIH qeTRHX H Het.teTHiiX H30TOOOB OCTaeTCI! 3alleTHiill JlRmL _ina 
ot.teR&'orueJiW: ipuc~pwiieBHX a,itepx). :Bo sc~n ocranuon oClnacrH 

aaliHc~ocn l'"/\'t' or ua~cosoro t.tifcna asn~ei~;a nnaBHon, 

8CJ1H He (:q'Jilran oxpecTHOCTelt ·l(arHt!ecKHX qJiceii •A -a = I26 

(cK.pHc.15) w A -z = I52 (cK.pHc,.I7), r~e m~enrcR pe3KHe 
. . .. 

H3JIOMH, ltOTOpHe, O~HaKO, XOpOmO nepe~aDT noBe,J;eHHB H3BeCTHHX 

3KcnepaWeHTSnhHNX ~aHHHx. 
x) 3TH pacxol:,lleHRII uoxao ·ycrpli.HHT:& ~· sse,~ta · B iCA,"l) .JiononHH

teJI:&HYD 3aBHcKUocT& .or A (aanpKMep, creneHayn),.o~Haxo Rau 
celtqac He SICHO, HaCK01I&KO rJJ~KOlt I!BJII!eTCSI 3aBHCHMOCT:h caKHX 
3KCBppH11e}ltaJihHHX 3HaqeHHli . J"l\/ 'r,t· OT Ot.teHh ClOJihlllHX Kacco-
BHX qHcen. · 
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I 
,I 

1\aK H OlltHJtaJ!OCb, seJIHqHHa i(A,1.) ~ ill!ipOKO:U ,JtHana30H8 

aHaqeHHH A H Z 3asHCHT JIHmb OT HeqetHo-qeTHHX a~Ktos. 

IlpH 3TOM CJ18.Q"8T OTLIBTHTb, qTO ql{CJ18HH08 3HaqeHHe~. ~ tA, i) 

cymectseHHO 3aSHCHT OT SH0paHHOH annpOKCHUaUHH ~f ; S qaCTHOCTH, 

8CJIH HeqeTHo-qeTHU8 3~KTH yqHTHSatb·c OOMOm!>C qaCTO HC004b3ye

MOH nonpaSKH CsHT8UKH / 4J/, TO COrJiacHe C OOHTOK ~a t~/\i 
OKa3usaetca 3HaqHTeJlbHO xyJtmHM. 

Octasmaaca "peryJiapHaa" qacT» aKcnepuueHTMl>HHX O~p»epos 
0 . . 

,Jt8Jl8HII:H ~f (cl!.pHc.I8) xopomo annpOKCHUHpyeTCH clJYHKUHeR 

Bo = 
12

,
5

.+t4,7(33,5- 'Z 2/A) 314 Mas, ecu i!'7A' 33,5 (19) 

i . 2,7(33,5- -z 2/A)2/ 3 Mas, ecJIH 1.1,/A-,.33,5. 

COOTB8TCTSYllutHe 3naqeHHH Oapbepos l>i (A1i)= "iftZ1/A)- A(A,i.) ""i(A,l) 

· 0JIH3KH K 3KcnepHW8IfraJlbHHM ,Jtallte S 004aCTH THllC8JlHX TpaHCIJ!epWHeBHX 

H)tep. 3TO Sl~HO 11:3 pHC.l9 H H3 Ta04HUH lli, B KOTOpOR JtaHO COOOCTaB
; 

Jl8HH8 C OOHTOM Clapy,epo B ,JteJleHHH 1 , paccqHTaHHHX pa34uqHID4H li8TO,ItiU.lll:o 

n qacTHOCTH, Hama annpoKcHUa~ua Jtaer aHaqeHHH donee 0JIH3KHe x 

3KCnepHMBHTY, qeu pacqeT no KeTO.ltY MaRepca H CBHTBUKH. IlpH 3T0ll 

3aBHCHMOCTb oapy,epos OT A :H l B oOnacTH H.Jtep . \~- 'frn oKa3Hsa-

erca AOBOJlbHO cnaOoR. 
_;, 

oopamaer Ha ceoa BHHMaHHe, qto oapy,epH ,~tna a,~tep c qeTHHliH 

Z 
1 

B 001!\B!l, HBCKOJlbKO Jlyqrue corJiaCyllTCH C OOHTOW, qell ·~a 

H,Jtep C HeqeTHUMH l x). 

3 Bb!pa::!eHHH (I<J), B KaqeCTBB apryli8HTa HC004b30BaHO OTHO-

meHH8 z'-/A , OAHaito )tu a:itep, YAMeHii~x oT JIHH~. · f -ctaOH4b

HOCTH, Clonee onpaB,JtUIIHW.I HBJIHBTCH HCOOJlb30BaHHe· nepeueHHOR 

iJ npn a~>qncnenHn A (A,1J uu ncnOJib30BMH qenouefloxoruqecKYD 
¢0puyny ~Awepona H3 puOOTH /18/. O.~tHaKO peayn&TaTH llaJIO 
H3M8HHDTCH, ecnH BOCUOJlb30BaTbCH ~plly40R H3 00468 003,JtHeR 
paClOTH KauepoHa /44/: H8KOTOpOe pa3XHQH8 HM88T KeCTO 4Hmb 
B oOnactH HentpOHOl!30HTOqHUX H)tep. 

.}• 50 
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4 
230 235 ·. 240 245. 250Jl 
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.Eapy,epH .~teneHHa: a) sepxHHR puc. - .JtJIH u3otonos npo

TaKT.HHHH ( 0) 1 HenTyHHH (A), aMepHUHH ( tl). H OepKnHH 

(~ ); 6) HlttHHli pHC. - )l;JIH H30TOnOB TOpHH. (o ), 

ypana C A ) , WiyroHHa C a ) u Kllpua C <> ) • 3amtpuxoiiaH-:

.HwH 3HaqKaMH HaHe.ceH!l COOTB8TCTBYDII\HB 3KCnepHli8HTa~-~HHB 
" 3HaqeHHH. 

OOpall\aCT Ha ceOa BHHMaHHB Oonee HH3KH8 3HaqeHHH Oapbepos 
.... . .. 

,~teJieHHH ~n.ll qeTHo-qeTHHX a,Jtep, :ioropue Ounu nonyqeHH 

H3 aHaJIH3a yrnOBOR 8HH30TpOnHH OCKOJIKOB ,Jt8R8HHH. B 

3TOLI CJlyqae H3 ·aKC08pHl!8HTaJlbHilX ,JtaHHHX H3BJ18XallTCH 

CB8,lt8HHH 0 BH8~H~M Oapl>epe, a He 0 L!aKCIDlaJlbHOll SHa~80HHH 
··' ,~tsyropeloro ilapy,'epa ,JtenenHa. · · ·· · 

;_ ··-
:<' 
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'l'ABJIHUA DJ, 

Teope·mqecKHe H 3KcnepHI.lea:raJI:&Hlle 3HaqeHHil noporoB .~;e.neHHil 

){Jill H30IOnOB pa3Jl-HtJHiiX ll,ltep 
., ~··· 

Omrrx) P a c q e :r 
li30TOn 

Maltepc.H I MO.ItRJl:& JtH,ItKO it Harua 
Kan.im /29 '30/ annpOKCHM, CBHTeru</29 ' 30 

149w 37,9 40,4 ' 32,5 32,1 63 

-157110' 67 
26,5 26,6 32,0 34,7 

175T~3 25,1 24,3 " 24,9 27,6 

186Qs 
76 24,2 23,2, 23,2 24,3 

187 22,5 76 
22,5 23,8 23,5 24,6 

188Qs
76

. 
23,7 24,0 24,0 23,9 

185t't
77 20,4 20,1 19,4- 21,6 

189h 77 "' 
22,9 21,7 22,1 21,8 

)' 191!'l 77 22,6 22,9 23,2 23,5 

-194"'i-80 I9,6 18,4 18,3 17,6 
198"~ 8o - , 21,8 20,4 22,2 18,8 
210~ 84 20,4 20,2 21,0 13,8 

2Il?o 84 
18,6 

_21, 5. 20,3 20,()_ .- 14,0 
212'1>o 84 

18,6 19,8 19,1 14,2 
213At 85 15,8 15,4 16,2 12,7 

16,8 -
227'Rtl -88 

8,30 8,60 -~,69 10,5 
233 u 92 5,49 5,65 4,29 6,65 
234u 92 5,20 5,54 4,24 6,76 
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' '' 2 'iL: 4 ....L 
5,30 

235u 92 5,75 6,14 4,25 6,86 
236u 92 -5,80 5,96 -- 4,14' 6,96 

- 5,44 
237u 

6,40 6,59 4~42 7,05 92 
238 u 92 5,80 6,25 4,15 7,15 

5,60 
239u 92 

6,15 6,79 4,16' 7,24 

237Nf93 
6,29 

5,49 5,18 3,79 6,12 . 

238ttf 93 6,04 5,79 3,98 6,21 
241AI'Y\95 6,00 4,67 3,18 4,81 
242 Am95 6,40 5,18 - 3,25 4,89 
244Am95 6, 21 5,37 .3,00 5,04 
240c:.rn96 4,15 4,35 2,74 .4,00 
242tm96 4,25 5,56 2,84 4,16 
246~96 4,35 5,00 2,74 4 54 -, ' 
250Crng6 4,10. 4,96. .. 

3,01 4,73. 
246Cf 96 3,65 4,18 2,43 3,16 
246Cf 98 3,85 4,48 2,47 3,29 
250q 98 . 3,95 4,78 2,42 3,15 
252c~ 98 3,65 4,39 1,93 3,54 
251lt 102 - 2,69. 3,65 - 0 38 1,54 ' -252Jt 102 2,77 3,60 0,37 1,59 
253Jt !02 2,94 4,20 1,07 1,63· 
254Jt 102 2,92 3,88 1,72 1,68 
255Jt 102 2,95 4,08 2,19 1,72 
256Jt 102 2,76. 3,45 0,55 1,77 
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i. 

--· I 2 3 4· 5 

257:It !02 2',86 3,64 0,58 1,8I 

259J2 102 3,16 3,25 '0,65 1,90 

x; Eapbepbl ,ItJili r.wnnona Buqncnellbi no tlJopMyne t,+ = 0, !25 l' 

"t21, 5 + tos t I/2cex) MaB ,~tJia nepHO.ItOB nonypacna.na t~12. 
B3RTUX H3 0630pa /54/. ~li ,ItpyrHX li~ep Mbl BOCnOJib30BaJIHCb 
CBO,ItKOii 3Haqem!U 'Sf H3 pa60TU / 55 • . , . 

54 

r 
r.Jte N = A - -z 

'" 

2. 
'X.= l 'lA 

· , c[-t-d.l~)l] , 

c-= 50,9,· 

(20) 

,cl C! 1;78 .. 

YTI. .wl.ll011MOCT1 BEJUflHHH Tn/r, · OI 3ImErHir ~03BYJK1!EJjiDI. 

Ha pHC.20 H 21 Oonee JtBTMbHO noK~3aHo, KaK OTHOmeHHB 

ml!pHH l'r/'G 3aBHCH% O:r 3HeprHH B036yZ)t8Imli a,ipa E'" • 
B COOTBB%CTBHH C 3KcnepHMeH~OM 3%a 3aBHCHMOC:ri.liBJlliBTCli O'l8Hb 

CHJiltHOil .ltJili a.-ep c 'l < 90. ,llJia corn,acoBaHHli c onlnoM 3Jt8Ci 

H806XO,ItHMO BU6paTb ~HaqeH~e , a.,,:=. I/8 H )tOnyCTHTl>, 'l%0 napa-_ 

M8%p IIJIOTHOCTH ypOBHeil ,ItJISl ,ltBJiliJJtBrOCli li,Itpa Q,+ HBCKOJiiKO 
' .. ; .,· ' 

Ooume, qex O.n. • (IIepexo)J; K _Oon»mHM aaa'leHHllll Cl~ _C)J;BHrae% 

xpHBue nepx, yseJIH'lBHHe OTHOmeHHa a.i I a."' ,~tenae:r xpHBHe 

!loJiee xpyTo na.-am~HKH). 

B O!lJJacTH Z ~ 90. CHJiiHM ~8.BHCHMOCT,b o:r E• oc"raerca 

,\I.R KaJIHX (E*"=l\ ) H !l~Jibmia (E.»'ii) 3HeprHlt B036yJ:,Jt8HHSl, 

B %0 BpeKR. KaK BO BCelt npOKBZY'rO'lHOlt 00JII'lC'rH H3MBH8RHII l'rl l · · 
• JUIBBJJHKH. H3 PHC. 2I BH,JtHO'. 'lTO nocJie,ltHee oOcToa:reniCTBO CBR-

3aHO c HaweHe HHew 3Haxa npoH3BO.ltHOi1 d (l',/lfl I dE* npll nepexo.-e 

o:r oOJJacTH, r.n;e cnaoo B036YZ.ltBRHHe a,~tpa :repaD:r· cBom nepno, 

i'JJaBHW oOpaaoM ,OJiaro.-apa nponeccy · HcnapeHIUI (l' ,J t'~ >> '\ ) , 
K oOJiaCTH' r.~te npH E *-=!I~ · . npeiDlyl!{ec:rBeHHUM aBJiae:rca 

.n;eneaile ( l'"'/l't «!d ) /39-41 l 

ll:roc xacaeTca a)tep c Oonm!fKH ,. 'l , TO poJII> npotteccos He- -

napeHHR 0Hc:rpo noBHmae:rca c poc:row 3HeprHH B030yx.n;eHHa. 

3:ro:r B.UBO,Jt xaxe:rca npoT.HBOpeqa~Hll 3a1UloqeHHD pa,Jta axcnepiDleH

'raJiiHUX paOOT ·o: TOW, 'ITO )tJISl. BCBX H30TODOB R,D;pa C " i ) 90 
.. ,. 
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E*M3o 
PHc. 20. BeJlH'lHHa otnomeHHH T\/l'\ . .Jt1l!! ~~,Jtep c 3apH.D;ou 2 < 90 

. npH pa3JlHqHJiX 3H9prH!!:X B030Ylt.D;9HHII. HIDKH!III COJlOIDHa.H 

ltpHBS!I OTHOCHTC!I K st.D;py actaTHHa, sepXHII!I CTIJ!OruHa!l 

•KpHBa!l - K st,D;palol OOJIOHH!I H T81111H!I (pe3y1lbT8Til pacqeTOB 

.JtJI!I 3THXH,Jtep npaKTHqecKH cosna.D;aDt); KpHsue paccqH;raHil 

,Jt1l!l Q. = -I/15, Mas-1• J]yHKTHP- pacqeT .D;JIH napauetpoa 

·ll~ = I,I4 0.1\; ~= I/8 Mas-
1 

s cnyqae. actanna H 

TIOJ!OHH!I H 0.\o= 1,04 0.1\, O.n.= 1/8 hi3B-I B cnyqae 

TaJ!JlHst. 3KCnepHU9HTa1lbH!l9 T04KH B3!1Til H3 paOOTil /
4
S/ 

H OTHOCstTcst K KounaYH.Jt-!!.D;paJ.I .. At., :?o, Tt , oOpa3oaas

mHUC!I npH B3aHUO,D;encTBHH HOHOB ~e COOTB9TCTB9HHO C 
!!,JtprulH 20~l' 20~' f:97 Au. • 

r 

I . 

PHC~ 21~ 

10 2 L~lll rl rl \• ---r,-TIIII'II~I-.1..,1~1-1- 1 I I :J 

226 Ra 

10 

1 

0.1 _,'I •• I I I I I I I I I I I II I I l I 

3asHcHwocn otaomeH~st i,/'fi · oi aaeprHH B030ylr,l(eRMst 

)(Jist c i! 'i 90. 

;_· 
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3H8ti8HHll T' ,JT'~ yKJia,JtllBaJJTCSI npaRTHqeCKH Ha O.ltHY KpHBYil 

~~(\Jl!f:-o, 2762 -tj5,46+0,I40H , ecnH N=A -:z' 153 

~9,23+0,0501-l : 8C1IH N ') 153 

r 
_+ 

J 

T A E H H II A IY,-
~ 

PactteTHlle 3H8ti8HHSI OTHOmeHHit l 'X~ j]"'\(1'"Jll"I\+Tplt · H 

<lx) 3 <.r"ttr"'+l'i)> :&-<1x)il:lc. .JtJia !J!yax~Hit spa6y~euHa 
20~\(I2c, :lr.\'\ )22I-x!c H 238\4 ci2c, 'X\'\)25(}-x Ci -npH 

ra; I 3HeprHJCTx)~ -· ·_ ~~-~~---t-12-"Jlii-H8ti8TH!1X-l 
.; + ' .... .. . 

; 0 ,ll;J!SI tieTHllX Z 

HeSaBHCHMO OT B81IHqHHll 3HeprHH B036y~,n;eHHSI / 7/ (CY,pHc,I6 H 17 

-, ----------- --noc!poce!IIilie;_;:Bc=cooiBercYsun"coc_csojitai£-3xcnepHI.!eli7iiiiLil1lX~peay.in.-"~~-'---"'-=7 
.1 

TaTOB H3 paelOT / 7 J 45_, 46/), Q,n;HaKO. H3BeCTHlle B- _HaCTOll!ll88 BpeMSI -
- ' 

11 3KcnepHM8HTa1IbH!le 3HaqeHHSI" r" I ri ¢aKTHtieCKH He SIB1IllllTCSI 

Henocpe.n;CTB8HHUMH pe3y1ILTaTaMH HSMepeHHM, a nonyqeHll H3 HHX ny

TeM nepectieTa aa ocuose uexoTopux aecLua rpyelux o~eHOtiHllX cooT

aom_eauil. B qacTHOCTH, npH onpe,lteJieHHH Be1IHtiHHil 1' "' rt H1IH 3K-

BHBM8HTHOH eli B81IHtiHH!l 1',/('t'l\i-t'i) H3 3Kcnepm.leHTa1ILHhlX 

lPYHK~HH B030yx,n;eHHSI ,11;1ISI HCllYCKaHHSI ~ H8itTpOHOB OeliltiHO npe,n;no

naraeTca, ttTO .s cpe.n;HeM <. f,J('t'"+l'-t)> = [cS<c;x>/6c. 'Px) '1/X 

(3.Jt8CL 6<: - llOJIHOe ceqeHHe oelpa30BaHHll'KOMnayH.lt-ii.Jtpa, 

6cc,X) -cetieHHe peaK~HH C HCllYCKaHH8M 'X HeilTpOHOB, '?x 

cpe,n;aaa sepoaTHOCTb ucnycitaHHH TO tiRO ~ aeurpoHoa). Tor !J!axr, 

qTo nonyqeaaueTaKHM oelpa3()Y 3HatieHHst oxa3J;IBaiJTCst npaxTHtteCKH_ 

He aaBHCSIIJIIDm OT 'X H OT KHHeTHqeCKOit 3HeprHH T, paccMaTpHBa8TCSI 

KaK ,l{OKa3ate1IbCTBO lf83aBHCHMOCTH OTHOW8HHH . 1'1\/T'f OT 3He~rHH 

B030y~eHHSI (eM., aanpHMep /7 , 45-~7/ ). O.Jtaaxo H3 TaOnH~ll 1Y 

B~HO, liTO Ha CaMOM .lt81IB llOtiTH llOCTOSIHHile 3HatteHHSI (l"~/(l"l\+\f)) 

MOryT COOTBBTCTB~BaTI> napiU!:MbHWL OTHOIDBHHiUl T'rJ(\'1\+lf) 

cy~eCTBeHHO H3MBHHD~HMCSI C pocTOM 3HeprHH HMBTall!IIHX ttaCT~ 

T H, C1Ie,ltOBaTeJibHO, CH1IbHO 3aBHClliJIHM OT 3HeprHH B030y~eHHSI 

xounayH,~t-a.Jtpa· E*' 139- 41 I . 

5I 

MHmeH:& 'X T, M3B l~ <lx) 
-·- -~---· ···--··· 

-~\. 3 70 0,36 0,71 

4 70 q,38 0,78 
- _\..., 

5 80 0,23 0,74 

6 90 .• O,I4 '0,72 

7 roo o,n 0,72 ,.-, 
8 IIO o,n, 0,76 

" 4 70 a, d. ro-3 : 0,30 

5 70 r,9.to-'3 ~ 0,29 
,;_ r··., 

6 70 ·r;s~Io-4 ' -0,23 

5 '80 '- 7 ,I~ro-4 o,23 
6.,,,_"' --.'< 

80 '• . -4· 
. 9,2.10 0,3I 

6 90 · 4;3~ro-4 - 0~28 

7 . 90 I,6.ro -4 
0,29 

7 roo·_ s,r.ro-5·: 0,2.3 
""'.:: . 

r;a~ro-4 .. :, . .. 
8 roo 0,34 

-a· no- r,6.ro~ 5 - · : 0,25 

x), ~cqe:ru. suno~~eHu .n;nst napaM~TPOB.,WIOTHC?G4H YpoBHefi :·•; 

~=I~20 Mas ~- H Q.f.~ h~ ~n B _cn~~~e_Ac, • a.i. =),04 .a." 
B · cnyqae <:.i • · · · · · · · · · · · · · -

.... -~· 
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Hall H3B9CTHa Bcero JIHIIIL O,JtHa 3KC~epoeRTMLHall pa6ora 148/, 

aB:ropu xo~opon H3 aiiaJiH38: ceqeHHI! o6paaoBanHa HaoronoB ~tn, Mel 
H J't ripH 06JiyqeHHH ypaHa HOHaKH KKC.IIOpo.-.a, 'cJ!ropa -.H HCOHa -: · 

npHIII11H x BLIBO,J;Y o cHJILHOR saBHcHllocrH - -r" I~~ ·or ,aaeprHK E• 

I1oJiyqC!fHL19 B 3TOI! pa60T9 OUCH01lHLI9 3H81l9H~ll .. 'r ,.,/ ff ltll1lCCTBeHHO 

COrJiaCyDTCll C pacqeTHLIKH B9JIKQHHaKH (ell. pHc.22), O,JtRaKO, .ltJlll 

KOJIH1lecrBeHRoro cornacHa rpe6yerca Bec:Lua 6onLmoe 3HaqeaHe napa-

werpa a.~ I/.? MaB-I. Bos:u:oJ:Ho, aro o6ycJioiiiu:iHo reu, qro 

ripH OIIpe,JtCJ19HHH. OTHOmeHHil f"/ \~ B pa60Te 1481 ~WI HCDOJIL30BaH 

pa.Jt BeCLKa rpy6ux .Jtony•eaHI! - B qacrHocrH, npe.JtnonozeHHe o Resa-

BHClOI:OCTH BeJIH1lHHLI f,.,/ff OT yrJIOBOrO KOK9Rta \. 

Bo Bcaxox cnyqae, xu BH.JtHK, q:ro .JtOc:raroqRo :roqHoe. cpaBHeHHe 

3KCnepHKeHT8JILHLIX H reopeTHqecKHX BCJIH11HH tpe6yet aHaJIH3a :U:CTO.Jt8 

DOJiyqeHHll KaZ,JtOI! OT,JtCJILHOI! 3KCOCp101.9HTMLHOt! TOq!tH_. 

BKCCTe C TCK HHTCp9CH0 OTK9THTL, qTQ XOTll paCCTOllHH9 UClii:JUt 

pacqeTHL!KH KIJHBLIKH .ltJill cE $ = IO H 20 M3B Ha PHC. I6 H B03pacra-

e:r no wepe nepexo,J;a K 6onLmHw a , rex He weaee Bee ze woxHo 

DOJlY1lH!It He_- TOJILJ!CO JtaqecTB9KH09, HO H B pll,l;9 CJiyqaeB B9C:LK8 He-
.. 

DJIOX09 EOJIR119CTBeHH~9 COrJlaCHe C IKCnCpHK9HTaJILHHWH T01lKallH B 

. DtepBMe z:gQ-I02, B!l6pa1. HCKOTOPYD cpe,ltHDil 3HeprHII I030yX,JJ;9HHll 

E • (ex. IlH~. I?). 3ro, B qactHOCTII, o6'LnCHaer, noqeuy ae saBHCilotHe 

OT E * tPeHOKeHOJlOrHqecKHe BllpalleRHS! THna lj_)opMyJiu CHKKCJlaH;ta 

(2I) onHcHBaiiT axcnepHK9HTMLHLie ,J;aHHLie I 39-4I I. 
HacxoxLXO pesyJI:Ltaru pacqe:roB qy~ctBHTeJILRLl K BLI6opy BeJIH

qlJHLI napaKetpa UJIOTHOCTH ypOBH91!, B~HO. H3 pH Co 20, 22, 23. HaH-

60Jlee CHJILHall 3aBHCHKOCTL HMeeT MCCTO npH 60.llLmHX·- B036YX.lt9RHS!X 

E·~IQO M3Bi, B 3TO~ cxyqae BCCLYa BSXHLIK.CT6HOBKTCll TaKlll:e yqeT 

H~napeRHa sapstZeHHLIX qacr~. 

.. 60 
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Fm1oo 

m·2~~..J...--~--l----::-:---.l 
, 0 50 E*MJS. 
:~aBMCWJOCTL OTHOillCHHl! f' "" ri OT 3HeprHH B030yX.Jte-

HHll ,JtJil! l!.l(pa qepKHll. CnnomHal! H nyHKTHpHall KpHBLIC-

pe3yJILTaT pucqeta COOTBCTcTBCHHO . .l(Jll! napaMeTpOB · 
- - . . . - - ~I . . -

· a.\= 0.1\ = O,I5 H 0,06 UaB • I1PH ;euqHcJieHHl!X yqH-" 

TLIBaJICl! yrJIOBOH UOKCHT (c:u:. § -5).-3KCnepHMCHTaJILHLIC 

TOqKH B3RTLI H3 paOOTLI 148/. 

&I 
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103 • 1D'EM,& 20 fD 2 10 

~aBHCRMOCTL paC~BTHUX BBnM~HH OT napaue~pa nnOTHOCTH 

ypOBH&H. CnnomHHe KpHBHe ~ OTHOIDBHHH mHpHH f~/r~ 

llYHKTHp - OTHOmeHHH l' /if I r,Jte i':: 'fl't - cy:wda 

mxpxH .Jtna xcnapeHxa 1'\ 1 ?,z.\\,1 \\,,\\e,4He • ~excaux 
I H 2 oruetieHH >itpHBue ·cootBetCTBBHHO ,Jtna ~ .. Cli\I/10 

If I:-20 MaB-I. ·-

62 

r 
3aBHCHll0CTb OTHOID&HHH ln/li or yrnoBoro uoueHra ~ no-

xaaaHa Ha pRe. 24, r~e npKBB.ltBHH peayn~oraru pac~eroB, BHnonHeH

HbiX ,JtnH a,Jtep I9&n, K 233-p\,\ • 3Ha~eHHH MOJ.!&HTOB KH&pUHH ~ Opa

nHCb H3 paOoru 1491, r~e OHM pacc~KTRBanHCb c nouo~m Mo~enH 
· J:~KOli xannH. tl3 3TOtl pa00TL1 CJle~er, ~TO MO!.!eHT HH&PUHR a,~~;pa B 

ce~nOBOH TO~Ke B HBCKOXbKO pa3.npeBOCXO~HT B&nHilHHY MOMBHTa 

HHBPIH{J{ !1\ 
1 

,Jtna KOTOpOrO HCllOJI>30BaJIOCL TBBP.JtOTenbHOB 3Ha~eHMB 
~ . . . - . : 

I,. MeH~omee 3Ha~eHHe Bp~arenbHOH 3HeprHK a,~~;pa B ce,~~;nOBOH · · 
0 . . • . . . ' 

TO~Ke, ~ell npH HCnycKaHHl'l HBtlTpOHa, llPl!BO,II;l'!T K YMBHbiDBHMD BBnlh 

~HHU \
1
/ti (cM.ypaBHBHHB (17), npM~~M 3TOT 3~KT yBMH~HB8BTCH 

c pocrou yrnoBoro_uoMeHra L 
KaK B~HO, yrnOBOH MOM&HT H,~tpa B8CbM8 cy~eCTBBHHO CKa3UBa-

etCH ua peayJI~oraTax pac~era H ,li;OJI~eH oOaaaTeJibHO npHHHllar~ocH 

BO BHRMaHHB npH onpe,~~;eneHHM BBJil'l~HHR OTHOIDBHHH \n/ rt H3 ~Kcne

pnueHTaJibHUX ~YHKUHH B030yx,ll;eHHH. 

B 3aKJID~eHHB 3TOrO naparpa~ O~eHb BUXHO llO,Jt~epKHYTb, ~TO 

Bee npHBe~eHHUe Bume peaynLraru nony~eHH_B npe,~~;nono~eHHH, ~ro 

BBJIH~HHa Oapbepa ,Jt&JI&HHH 1B~ HB 3aBHCHT OT 3HeprHH B030YXABHHa 

E ~ · .• O,JtHaKO a:ro:r Bonpoc. ,Jtanexo He. ace H. 'lf'ro Kacae!ca oOoJio~e~-
, .'· . 

HllX nonpaBOK
1 

TO H3 0011111X COOOpaxeHHi J40:EHO 3aKnD~HTI>, tJTO HX, 

BKna.n; ,Jton:m:eH yMeH~omar~oca c pocr'ow E *' , x~:ra KOHKpe:raaa aHepre-

TH~ecKaH . 3aBHCHMOCTL oOom)~etiHUX aq,$KTOB ~na, pa3JIHtlHbiX xo:u:na-

YH,li;-H.ltBP Oc:raerca~nOita eme ¢alttH~eCKH He HCCJIB,li;OBaHHOi. Eme 

KeHee HCHb!ll: HBJIHBTCH BOnpoc 00 3HepreTH~BCKOli 3aBHCHMOCTH rn~": 
' 0 • 

tton ~acrH oap:&epa Bt • BnoJIHe BoauoxHo, qro ara ~acrb raxxe 

yMeH~omaerca npn nepexo.Jte K CHJII>HO B030yx,JteHHUM a,Jtpau (r.e., 

*' 00pa3HO roBOpa, C pOCTOM E KOllllayH,li;-H,ltpO CTaHOBHTCH BCB OOJiee 

"puxnW!'); BO BCHKO.I.l CJiy~ae, ,li;JIH ny~merO cornaCOBaHUH C ll3BBCT-

··.63 
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PRe. 24. B1IH.RHHe, yrnoBoro KOMeHra Ha B,eJ!HttHHY T'"/rf · • Crurom-

HLie KpHBLie paccttHTaHI:l npH I\t 2 '3!111 .ltJI.R a,~tpa 19611 · 

H npH In = I, 5 10, .JtJI.R a,~tpa 233?1.1. , nyHKTHPHJ,ie .-

npH I,.=2.10 • 

~ .: J j 

-~-

,.~~~<.> 

•: 

j_ 

.. 

HHMH 3KCOepnMeHTaJibHHMH cetteHH.RKH ,ltOJIOHH.Il .R,!tep OO,It ,lteitCTBllOM 

BHCOK03HepreTnttOCKHX DpOTOHOB CJie,!tYeT npe,!tOOJIO~llTb T8KYD 38BH

CHM0CTD /.iS I . 

IlOH.I!THO, ttTO BKJIDI!OHHO 3HepreTHttOCKOtt 38BHCHMOCTH B BeJIH

ttHHY Bf CKaxerca H Ha 3HepreTnttOCKOtt 38BHCllMOCTH OTHODIOHHH 

rn/1 • 3TOT HHTepe.CHLlit BODpOC TpeOyeT e111e H3Ytt0HH.!I. (I!eKOTO
$' 

pue rpyOue reopeTHttecKne cooOpaxeHn.a o saBHCHMacrn!/E) .ltJifi 

He cJIHmKOK BLICOKHX aHeprHit E *· npnBa.Jt.arc.a B paOore I 59 I) •. 

Ylll. CEti&Him nEJIEIUm 

Ilpn ytteTe KOHKypeH~llll qpo~eCCOB HCnapeHHH H ,ltOJIOHHH cette~He 

Ka.HaJia peaK~HH C HCllYCK8H!1eM X tt8CTH~ onpe,!teJIHeTC.!l COOTHOD!eHHeM 

/50/ 

'X 

·6~~ 6'ell~(~~ (\v/\1:).t) (22) 

a COI!OHHe ,ltOJIOHH.!I 
- - 'X. . 

6~ -=- 6c [i .. ( J{
1 

( \y I \t )\)] (23) 

r,lte ll X - BepO.!ITHOCTD HCDYCKa.HH.!I 'X 1!8CTH~, BUI!HCJIOHH8.!I MeTO-

,ItOll MoHTe-Rapno Oe~ yqera np~mecca ieJteHnH (Cl·l. § rr,. <lJOPMYJIY 

(7) ~ ,!tpyrHe),T'V(. -nap~HaJI~HaH .D!HpHH8 3MHCCHU llaGTHI~LI 'Y -rO,. 

Tnna ) ; • rt= r.t + L r.. - ll0JIH8.!I D!Hpnna pacna,lta B030yx)leHHOrO 
'Y•1 v 

a,!tpa, oOpasynlileroc.a Ha i. -oit cryneHH ucnapnreJILHcro KacKa,lta. 

Cl!llBOJIOM ( ••• ) OTMOilOHO ycpe,!tHOHlte DO BCeM HcnapureJibHHM KaCKa

,ltaM. 

x) Y.aK H B ,~tpyrnx cnyiJaRx, KPO:Ae ucnycKaHH.a HetiTpOHOB ~ npOTOHOB 
J.ILI YttHTUBaew raK:m:e J1cnycKaHn~ ?lerxux .a,~tep 2.H , 3 \i , He/• He • 

/ 
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:; I; 

I! 
i) 
I' .} 

I; 

l: 
;' 

no cpasaeHRD c npill4w M~.tteJIHpOBaHHeu nponecca ,~~;eJieHRll 

UO,Jt06HHH CUOC06 yqera ,JteJieHHll C llOMO~D BeCOBHX qyHKUHH ll03Bq-_ 

Jill8T 3Ha'IHT8JlbHO yBeJIHqHTb TO'IHOCTb Bli'IHCJ18HHH BeJimHH 

6'X. H 6f , oco6eHHO ,JtJill ClL'lbHO•H CJia60,Jt8JllllllHXCll KOJ.mayH,!J;-ll,Jtep. 

B peaKUHllX C 06pa30BaHH8K CJia60,Jt8JlHJliHXCll KOMnayH,Jt-llAep, 

r.tte cetteHue ,JJ;eJieHHH ~ cocraBJiaex JIHlllb KaJIYD ttacn no_JIHoro 

cetteHua 6tn , seJIH'IHHa 6~ oKa3usaexca aHattHTeJibHO oonee ttYB~ 

CTBHT8JibHOH K pa3JIH'IHbiM npe,nn~JIOllt8HHHM 0 ltOHKypeHUHH_C npOU~CCOM 

HCnapeHHll, 'IBM cetteHHll BHXO,Jta OT,Jt8JlbHHX H30TOUOB. Hao60pOT, 

,JtJill CHJibHO .tteJilllltHXCH ll.Jt8P 6t-= 6u, . Jt H3MeHeHHa OTHOmeHHll t'nll'i 

HaH60Jiee cymec:rBeHHO cKa3usan~ca Ha qyHKUHHX sos6yE,JteHHH /50 I 

Ha pnc. 25-27, r.n;e noKa3aHH p<~.ctteTHHe 3HatteHna 6f ,JJ;JIH 

peaKUHH C HOHaMH 160, XOpomo BH,II;HO, 'ITO B CJiyttae, KOr,Jta Q.~ .. 0.1\, 

yMenbmeHne napaueTpa nJIOTROCTH yposHeii yseJIH'IHBaer cetteHHe ueHee 

sepoarHoro np~necca. TaK, ,JJ;Jia cocTasHoro a.ttpa ( 
16o + 19

7 Au. ) , ·. 
r,!l;e l'./l't <. i , yueHbmeHRe Cl YM9HbmaeT seJIHttHHY 6i ; B 

peaKUHH 16o + 1411>-t , r.tte,- l'.J~ ')'\ , Hao6opoT - tteM ueHbme 

Q. , reM OoJibme ~ • B npoMeJ!tYTO'IHO:M cnyttae peaKUHH 
16o + I7

4yg , 
r)te OTHOmeHHe \'I\/~ npHHHMaeT 3HatteHHll, 6CJibmHe HJIH ll8H:&mHe 

e,JtHHHUH, B 3aBHCHMOCTH OT B8HH'lHHH 3HeprHH B036J7X,Jt8HHH, KpHBHe 

E)f (1') , pacC'!HT8.HHH8 ,JtJli; pa3XH'lHHX 3Ha'IBHHH 0. i nepeceKaD~Cll 
npH HeKOTopoM 3Ha'!eHHH T. 

· YsenutteHRe orHomeHHii a.i I a."' np!!BO,JJ;HT K so~pacTaHmJ ce

tteHRa 6f (eM. cpe,JJ;HDD ttacn pHc.25 H 26 :~~ npasyn ttacr:& pHc.o27). 

PaC'l8TH llOKa3HBaDT, 'ITO 3TOT pOCT CTaHOBHTCll TBM 60JI88 CYJli8CTB8H~ 

HHM, tteu 6onee paanHttaDTca no_ csoea seJIH'IHHe Oapbep .tteneHHll 

'Rf H 3Hepr:wa oueneHna .• HeliTpoHa 'R., • 

;:,~ 

r . r 

lO' 10 Fl L.-~ts Til l,..=J,S Tl a·=a·=aos J A 

a;• a: 
dll,, I o ' ' I .1 ~ ' o o I ' o o I J . ___ 

80 120 160 80 . 120 160 80 120 160 

T,MeV 

PRe. 25.· CeqeHRe ,!l;eJieHHll ll,Jtep. 197Au.nO.lt ,JteilCTBHeM HOHOB 160. 

'0 
E: 

Hpnsue.- pactteT, 3KCnepHM8HTaJI:&HHe TO'IKH B3llTH H3 

pa6oru I 5I/ • 
_ .. 

.. 

a!·LI~ 

i 

120 f6() 

T,MeV 

PRe. 26. _ CetteHHe .tteJieHHa a,D;ep 174yQ no.tt .tteRcrBHeM HOHOB 16o. 
, HpHBHe - pactteT (cuucn nyHKTHpHoll Kpnson cu.B reKCTe). 

3KcnepHM8HTaJI:&HH8 TO'lKH B3llTH H3 pa60TH /51/ 
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, . 
b"' 

PHc. 27. 

L>so 
a; :a: 

.. 
. 

• t:C.•O.OS 
,. .... --------

lOr / • 

If,/~~~ 
// / · a:-~os 

al~~~~~~~~~~~~~~~ 
9lJ flO t30 150 flO 100 120 litO 160 

. T,MeV 

Ce~eRHe ~eneRHH a~ep 141~ no~ ~encrnHew HOHOB 
16o. 

KpHBHe-pacqer (cwucn nyHKTHpRon KpHBO~ cM.B reKcre). 

3KcnepHuearanl>HHe roqKH B31ITH H3 paOoru I 5I I o 

6a 

r 
J{nn cornaconaHHII reoper:~~~ecKHX If :mcnepnMeHran~>HHX ceqe-

Hnlf CJie~eT BH6paTL ct~ > Q.l'l. • 

ITpaBaH qacrl> pHc.·25-27 HJIJIDcrpupyer ~yBcrnureJinHOcrn 

ceqeHHli E:)f K lf3M8H8HlfD BeJI~HHJJ KpHTlf48CKOro yrJIOBOrO MO!AeHra. 

rrpu 60JinllilfX 3HeprlfliX HaJI8T8DIJlSro lfOHa YMSHl>meHife \.."' Y118Hn

maer C81{8Hife ,lt8118HHJI 1 I{TO 06yCJIOBJieH0 1 B OCHOBI!0!.1 1 YM8Hnlli8HH

ell ceqeaMa 6c • 

Ba.JlCHO OTMeTHTD, 4TO B81IH4HHa 6'f ~Jill CJiado~eJI!lii!HXCil ll~ep 

cymecrBeHHO aaBMcur or roro, aacKOJinKO T04HO · orrpe,nenaercn 3Hep

run BpaiJlSHlfil a.npa B ce~JIOBOlf TOI{K8, 3TO BllAH0 1 B.48CTHOCTlf 1 

lf3 cpaBH8HIW CllJ!OlliHHX ll llYHKTlfpH!lX KpHBUX Ht: pMC. 26 H ?7 1 

coorBercTBYDl!IMX Jlii3JIM4HNM 3Ha:eHHilMH MOMeHra nnep~un I\? 

cnnomaue KpnBhle Ha puc. 25 lf 27 pacc4MT8Hb! .nna 1 = 21
0 

, 
\t 

nyHKTnpaaa KpuBan - AJIH I = 4, 7 I ; cnnOillHLie lf nyHKTHPHhle 
SP 0 

Kpunue puc. ?6, naodopor, OTHOCI!Tca K 3H<;LqeuwrM 'I._j. =4, 7 10 lf 

! = ;: Io • Ce4eHue 6L ducrpo B03pacraer npn YB8JIH48Hilll r .. p 0 . 

~ T . . 

Dee 3TO yKa3UB8eT Ha HeOdXO~HMOCTl> BSCnMa TIJl8T8JinHOrO pacCMOT
~ 

p8Hlfll 'E.i 'tO\ • 

l1:3MCH8Hlf8 napaMeTpOB Q,.. 1 Q.~ 1 . \..11.1' n~n pa3Jill4HIJX 3Ha-

1{8RHilX ! 1, O)tlfH8KOBUM Odpa30M BJ!HilDT Ha BeJIU4llHY ceqeHlll1 E)t 

CrarucrMqecKM reopua npaBHJil>HO nepe.naer xapaKrep U3MeHeHnil 

3HeprerH4eCKOlf 3aBHCIDIOCru 6i (T) npu T C! T 1($1. , o.nnaKo pac.-

4ernue ce4enna npn o&nnll!Hx 3Heprnl!x BO ncex cny4aax·oKa3JJBanr

cR 3aHIDK8HHU11ll no cpaBH8HllD C 4KCnepH1!8HTOIJ. JlO-BUAllMOMy 1 

3TO CBil31iHO C BKJIUAOM HepaBHOB8CHUX llpOU8CCOB ~e.JieHJll1 1 npOnC-
. . 

xo.namnx Oea oopa30BaHllll KOr.mayH.n-a.npa, nnoo c · H31:eaemJeJJ nenn- . 

4lfHH OTHOillenn.F. "--t 1 a."" · npn oonnmnx. :meprMilX Boadyl!t.nenMa. 

3ror Bonpoc rpe6yer eme.~an:Eoaerwero M3y~ennR. 
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B oOnaCTH cnaOo~ena~HXCff ~ep, no~OOHUX COCTaBHOMY a~py 

( 16o + 141'P't ) , cornacne pactte:rnux H aKcnepHMeHTaJIJ.HilX aenmHH 

MOlltHO naAeilTbCa ynyttmHTb ny:reM y:rottnent~:a·Benmt~:nu Oapbepoa 

~enenna B; , H3Bec:rnux a~ecL centtac c oo~LmHMH omnOKaMH. 

l{pOMe TOrO, BBRHttHHa 'E)f H31lBHHTCa, eCJIH ytteCTh 3aBHCHMOCTL 

OapLepa Bf oT aneprnn aoaOyx~eHHil E
41 

• 

3TOT aonpoc·:raKxe aacnyl!tHBaeT Oonee ~eTMLnoro nayqennax). 

IX • .PYHJ.rull!i! B03EYYJ[EHW! l!JIH J[EJIH!)JID\CH ill!E~. 

· YtteT nponecca ~enenna, ec:rec:raenno, yuenLmae:r ceqenna 
A (A ~+A-x peaKUHil "'{ 1X , 'XN ' 2, <l>YHKUIDI B030yx~emm c:raHOBilTCil 

npn aToM anattHTenLHO donee Y3KHMH (cu,pnc,28), tt:ro ocodenno 3a

uerno B cnyttae CHJILHO~enil~nxcil Tilxenux il~ep n ilMaerca nenoc

pe,llc:raeHHinl OTpallteHHBM CWILHOlt 3aBJ.iCHMOCTH OTHOll!eHHa l',/l'f OT. 

aneprnn aoadyJUeHMa a~pa E 4 (eM, § YII). 

3aBHCHMOCTL ~RKUHlt B030J)UBHHil OT napaMeTpOB MOABRH BlA-

Ha H3 pHc. 29-3!, B uenoM pactteTnue H aKcnepiMen:ranLnue anatte

HMil MOlltHO cOrJiaCOBaTb Mellt~Y COdOR (KaK 3TO If ~enanOCL BO MHOrHX 

padorax; eM,, nanpm.tepl 7 I ) , o~HaKo pe3yJILTaTH pactte:roa otJeHL 

ttyBCTBRTBJib Rbl K Bbldopy BBJIMtiHH ~ · H Q.l\ , dnaro~apa ttBMY 'HB 

y~aeTca no~odpaTL e~Hnoro nadopa napaue:rpoa ~Jia acex paccuoTpen~ 

HhiX peaKUHH, MOlKHO JIHlllb YKa3aU, '!TO Jiyttmee corn acMe C OllhiTOM 

nonyqaeTcs, ecJIH nonoxnn a.i ~ a.n II audpan AJiil O.n 3Hatte

HMe, HBCKOJILi\0 dOJILmee 0, O'J; npMtteM C YBBJII!tiBHHBM 3apa~a KOMIIa

YH~-a~pa OTROmeHHB 0../ Q."- i. 
x) Gae~P.HI!il 0 xapaKTP.pe ::mBHCHMOCTH 'B/E•) MOl!CHO H~eHTLCil llOJIY

'lliTb TaKJKe M3 clW·,U!3a ){~JJe!!Hil a~ep 'nO,It ~eHCTBHBM B!1COK03Hep
CI1TWIP.CKIIX npOTOHOiJ, KOrO'JOe peMH3Y9'rCil, KUK ll[JO.BMO, npH 
!If!d0,1&'.:ltX yrnoaux :.:o:.!eutax ){ena~erocil il,~tpa H ne :rpedyer aae
ABHIUI aap<•Herpa Is\" •. ~ 3TOM CJiyqae He TpeOye:rcl1 BBO~HTb 
Taue "" noJtrOHO'IHcr-o ;tapaue:rpa L. Kt /4,58/ 

70 

PHc.28. 

16 0 +mvc 12 C +21813L . '2c ru l . 

c:! 
'10'. ·a 

10 

80 

cf,.=O.I 

·a;=l.la;. 

100 

I'' 
I \ 

'1/ I I I 
I I 

'I' ·I . I 
. I 

Q~=aOS\ 
o f o I a1 =1. a,.\ 

I 

f20 80 100 

T,HeV· 

70 90 

BnHilHHB npouecca.~eJIBHI!il Ha BaA ~YHKtiHn B03dyr.~eHMil 

c HcnycKanHeM naTH nen:rpoHOB, Cnnownue KpHBHe paccttM

:ranu dea yqe:ra ~eneHH.II, nyHKTllp-pactteT c ytteTOM KOH-
. ;. 

KypeHUMH npoueccoa ,~teneHHa ll MCnapenl!a ( In-= 2. I
0 

~na 160 + I74yg H I2c + 20~t; 't!ot"' I,5lo.Ust . 

3HatteHHil OCT8JILHhiX napaMeTpOB yKa3aHU Ha pHCYRKB), 

,, 
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Pltc. 29. 

\ 
T ,M.V 

if?yrutl.{HH B030yl!C,lteHHS! 209s\(12C,xn)221
-XAc. 

CllHOmaue B fiYHKTHpHHe KpHDhle pucC4HTaHU COOTBBTCTBBHHO 

~na cnyqaen Q.s ... <1"' = 0,05 H a.t ... o."' =0,1; 

mtpHX-flYHKTHpHUB H T04e4HUe KPHBUe COOTBeTCTBYDT BU-

Oopy napaMetpOB O.f = 1,1 0.~~,, 0.11.= 0,05 H 

Q.1= I,2 o."' a.~~.= o,os.·Bo ncex cinyqaax L._.= 
1,;2.1

0
• 3KcnepHMenram.aue TOtiKH B31lTLI H3 paOoru 

501\, 
15C/ 

PHC. 30. 

. ··- -~-~- ·--~ 

. . 
Sn. 

&
J;n 

-~-wlr I~. ~j'; -·-·----1··· 
! 

,.[ r• ~· :r 
--, • !" .... . : .. ~ 

1w1o io -dro·9a'!io 

bi ~ ,-Q--- ·~J' ·_;~! tDrB~n--l 
• .. • • ~ 1 

.. ta•, • · ! . 1a . 1 . 

1.;'\' ; . : : (\ ~ t1t~J•. ·-, 10 ]ide: \1' 
,•r, fr-..\ : !: : 
• i \ • ••.'t\ '1]'' .... • .; ; • t~ r•, , 1. • 

·11·~~ \ • ·rr .. -:. ~10 ~ \ , \ . ·._ r\· .. · 1 · \ 
--1111W1fJSD1fiJ 

T,MeV 

--·-. ~- "'- ~0<--0 WH ·- ---"- ----·----------

. <PyHKnHH B030YJKAeHHil 23~l(, ( 12c,'XnF~-x C.(. 
CnJIOillllble M DYHKTHpHue Kpi!Bble pacCtll!taHU COOTBBTCTBeHHO 

· AJIJJ· cnyqae)3 a.+..: Q.~ = 0,05 M · o.s "' 1,04 o.~~,, . . 

-a.~~. =0,05; mrpnx~nYHitTnpHue n ·roqeimue Kpnnue coor-

nercrnym nu6opy napa:.:erpon .a..= b. " 0,067 u 
. ~ ~ 

~=a.~~.~ O,l. ;Jo DCCX CJij't!iUlX l..KP :. 60'\l 

I,p = i, 5 ID. 
~~cnepHMeHTaJihHhle TO IlK~! H3 pa6oT f7' '5'.'. I uaneceuu 

COOTBBTCTBCHHO DOJIWdU TpBjfOJlhHHKUIJU u· 3an~pHXOBaHHUM!l 

KPYRKU:Jil. 
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' ! 
I 
l 
I 

'0 

l'Itc.:J.!. 

\ 

I .• 
' I 1 ~ 11 I 

I I 
104~ + +I ·5 I I 

JO I 
I 

I 
I 

8IJ 100 90 100 90 HD flXJ f2D litO 

T,MeV 

'?YHKUMU B03C!y:ilt,JteHMH 238U (16o,xn)?.54
-Xtm. 

~TIJIOJ:m;.Le, nyHKTMpH!>~e .. u ruTpMX-nYHKTMpHhle KpHBhle 

OTJIOCHTCH COOTB9TCTB9HHO K B!IClOPY napaucTpOB 

a.t"' ~= 0,05; Q.~ = I,04 ~, Q."f\ = 0,05; 

~ = ~ o, 067. no ncex cJiyqaax l.1" "' 601\ , 

·\, ~. ',r'J 1
11

• "Kcnepm<eHTliJ!bHUe TO"'KH ns:tTu It3 

paClOT ,/Jl:)/. . 

r 
OClpai~aeT Ha· ceOH BHHll6HHe, 'lTO B9JIM'lHH6 Cl.Y\ llO'lTH B,ltBOe 

M9Hblll9 TOro; 'lTO.HeOC!XO,ltHMO ,lt~H COrJiaCOB6HHH paC'l9THHX H 3KCne-· 

pHM9HT6JiaHb!X ,lt6HHHX B CJiyqae He,JteJiam~cH KOMnayH,Jt-H,ltep. 0,JtH6KO 

aro saKJinqeHHe rpeOyer eme.noJtiiiepx,iteHna: 

B · oOnacrH OoJibmHx 3Heprnn T pacqerHue ceqeHHH. 6~ ~ 

T6K xe 'xaK· H Ce'leHHH E)i ~-· 0K63b!B6DTCH 3H6'lHT9JibHO M9HbllliDJH 

axcnepnMeHTaJILHHx: reopHa·; !Ie Y'lHTb!BaDl!laH BKJiaJt Hec:rauHoHapHux 

nponecco:n, He· onHChiBaeT HaOJ!DJtaeuhle · Ha onure nonone "xnocru" 

~YHKUHH B030YXJt9HHH. 

qTO Kacaerca pe~KUHH C HCDyCKUHHeM'36pHR9HHHX 'l6CTHU, TO·· 

yqer nponecca ,JteneHna nOMH~o yueH:r:.meHHH ceqeHHlt 3THX peaKUHii 

npHBOJtw.r K yaeim'leHHD HX oriiocHTeJI:r:.Horo BKJIUJta, nocKonuy OTHO

meHne r .. Jrt pacrer c YJ.!eHbllleHHeM 3apa,lta H,ltpa (c:u.pnc.20,2I). 

tfyBCTBHTeJILHOCTb pacqeTHb!X xapaKTepHCTHK. 3THX peaKUHH K napaMeT

pau Mo,Jtenn B oO~HX qeprax raxosa xe, KaK H JtJIH peaKunn c ncnyc

KaRneu HellTpOHOBo 

MH BHJtHM, t{TO B K6X,lt0M'0T,lteJILHOM CJiyqae: cneUHaJihHblll llO,ltClO

po.U napa.uerpon MOJICHO nony"tmn Y.llOBJiernopn'ren:r:.Hoe cornacne aKcne-.: 

pHMeHT6JlbHb!X H reopern'leCKMX B9JIH'lHH. B .mHpOKOH OelJI6CTH 3HeprHll . 

T. 0,JtHaK6 )tna Oone·e ,Jteran:r:.Hpro H oOocHoBaHHOro aHaJIH3il. 3Kcnepn-

MeHran:r:.Hux · ,llaHHHX HeoOxoJtHMo pacnonara.r:r:. aHa'lw.ren:r:.Ho oonee · . ' 

llO,ltpOClHOlt HH~pMartHell. 0 36BHCHMOC.TH iiapa.MeTpOB nJIOTHOCl'H ypoB- · 
.·. .. . . . . . .. . ... . •' . ' 

Hell Clf H Cll\ OT BBJIH'lHH-A;i!·','E , 6'l'6KJKe HMera·OoJiee .. 

TO'lHble CB9,lt9HHIF 0 36BHCHMOCTH it(Eft). B '3rol1 CBII3H Tip9,ltCT6BJIH9l' 

HHTepec raiae yqer "JtByropCion crpyKrypu" Oap:r:.epa ,Ilene HHR. · IIpH 

Oon:r:.mnic' 3HeprHHX B030YJUeHHil 'ara· Cl'pYKTypa,. K6K H ,llpyrH'e ooo-. . . 

JIOqeqHble 3q$JKTbl, HeCYI!IeCTB9HHa, O,llH6KO B 00JI6CTH E~;..., H9CKOJib:.. 

xux ,llecHTKOB M3B , yqeT c:rpyxTypu Oap:r,epa ,lleJieHHH .uoxeT ,ll6TL 

BeCal!a 36MeTHHR BKJia,Jt. 



•r·-

\ 

. Tipn 3HeprHRX T ~ IO !.I3B/HYKJIOH cJIEi,Jtyer npnn~Wan. .. no BHHKanne . 

necraunonapHue_npo~eccu . .nenenna H ncnycKaHHll qacrn~. 

X. 3 A K R IJ q E H H E 

IIQ.itpodnue pacqeT~Ilncpannenne-nx~c-:onuro:u:;nunoJIHeHHUe~n 

npe.n;U.JU'Il\HX. {K•S.n;enax, no:,aaunaDT, qro ,JJ;ru:te _necL:u:a rpyclull craruc

ruqecKH1l no.nxo,JJ; K pacqery npoueccon oclpaao~aHna n .pacna,JJ;a KOMna

yn,n;-R,B;ep· _B · peaKI.lHHX~ cc·HOHaMH' npH.;.·T"-IO;Ll3B/HYKJIOH.:ll03BOJilleT:;..;..:~= :::.. 

nOHliTL OCHOBHh!e 3aKOHO:UepHOCTH 3THX npOI.leCCOB,. B qacTHOCTH -

Bh!flCHllTL xapaKrep 38BHCHMOCTll lJlYHK~llH B03c5yx,JJ;eHHH OT HancloJiee 

naxnux nenuqnn,. -TaKux _KaK 3Heprna noaclyx.n;ennil. cocrannoro a,B;pa, 

ero·y,rnonoi1 uo:ueHr n MoMeHT nnepunn, napaMeTpu nnornocrn yponnen 

H T.,ll;. 

BMecre c reM OKasunaerca, qTo nosMoxnocru crarueruqecKOil 

:UO,ll;eJIH· 3HMRTeJILHO MeHLme, qe:u 3TO ocluqHO npHHRTO ,n;y:uan.. BO 

:U:HOrnx cJiyqaax raKn:u:·nyreM .n;ocraroqno na,JJ;e~no y.n;aercn nonyqnrL 

JIHillL OTHOCHTeJILHh!e JlaHHble j qTO liCe KacaeTCi! adcOJUlTHh!X 3Haqr.HUH ... ... ' .- . 

BeJiuqnH, TO OHH BeCL:U:a qyBCTBHTeJILHU K napaMeTpaM.Te?~Hll. 0C0-

6eHHO 3TO OTHO,CHTCfl K OdJiaCTll TllliCeJih!X ,lleJillll}llXCll R,geo, r.ne C.· 

ilOMOUU>D pacCMOTpeHHOH cTaTHCTU'!eCKOit MO,ll;eJin, ,n;a-w;e ecJin sa,n:aTLCfl 

BeJIH'lllHOitnOJIHOrO ceqeHllfl~ 6<: , ,li;OBOJILHO rpy,n;HO IIOJIY'lllTL XOTSI . 

du rpyclue. KOJIH'!ecrneH.!Ihle o~eHKH a~com>THUX sna:rennil. ¢YHK~n~: ~os-

clyl!:,~teHHH. Cnenua.JILHID&_ no,JJ;Clopou napa:uerpon. s.n;ecL ,_ nooelll!e ronopa, 

raKllte :uo:m:no nonyqHTL xopomee cornacue c aKcnepuueHTou, o.n;w·KO. 

KaKHX7JIHClO KOJIH'leCTB8H!lb!X 3aKOHOKepHOCTeli B H3!JeHeHHH TIO,ll;rOHO'l

Hh!X napaMeTpOB. npn ne pexO,JJ;e OT O,ltHOrO CJiyqa:I K JlPYfOl!:f . llJ)H ., . 

3TOM ycranonnn He y.n.aercn. B qacrnocTu, .nUJKe nedonLmoe. !--:~) 

'i 

r 
ilapLnponanne napa11erpa Q.\ qacro HSMeHaer ¢YHKI.lHH nosdy~.n;ennR 
na nopll,ll;oK. C npaKTnqecKoll roqKn spenna n 3rou cJiyqae dOJiee 

3¢<PeKTHBH~J liBJIJieTCR HCllOJILSOBaHHe MO,ll;eJIH lxeKCOH8 C llOCTORHHOM . . . . . -

ll,ll;epnon reuneparypon. Xora, KBK yxe.orueqaJIOCL nume, nocroanctno 

a~epnoll ·reunepa:rypu O'leHL rpy.n;no odocnonarL c nos~~nli donee 

.n;eranLnoro crarncr~qecKoro no,11;xo.n;a, reM lie uenee, ecnn uo.n;eJIL 

.1\llteKCOHa paCcl.!aTpHBaTL B KaqecrBe HeKOTOpOli qlCHOMOHOJIOrll'IOGKOil 
~-·--~------~-·---·--···-·-......;_·-----~··-··--~--~ 

.. _ ........ : ·· .::caiirip.oxc.ID.!ailmf:..~ait""cnepifMeHTanJ.Ir~~--p;3ynnaron c no.n;oelpannUMn na 

-. 

cpaBHeHHll C OTib!TOM napaMeTp8MH, 3TG. MO.JJ;eJIL OIC83UBaeTCSI BeCLMa 

TIOJieSHOil ,li;JIR llHTepnOJIHlllm H 3KCrpanOJIHI.lHH H3BeGTHUX_3KCTIOpiDAeH

TaJILHUX ,IJ;aHHUX B Te OelJit,CTH, r,n;e ~31!epeH~J.1 eme He Bb!TIOJIHeHO, 

B oelnacTH oqenL Tal!CeJiux .n;enamHXCII _R.n;ep Clonee roqnue no cpaB

neHHil c uo~eJILD ftxexcona crarHcrHqecK~e no.n;xo~u B nacroamee npe-

MH npe~nO'!THreJILJiee ncnonLSOBarl, He ,JJ;JIR npe,D;CKa3aH~li BeJIH'lHHU 

¢YHKI.lnti nosdyr..n;cn~a, a .n;JIR pemenn11 oc5paruoi1 3aJT.a'lH: nonyqeJiuR 

CBe,ll;eliUH 0 CBOilcrnax B03dyl':,ll;eHHiliX R.n;ep R3 Cp8BHOHHII C 3KCnepiD.teH

T8JILHh!MH ,IJ;aHHilllLll no CO'lOHHi!M peaKUHil. 

IIpnne~eunue B npe,li;U,li;Ymnx · naparpc:rpax pesynnaru · yKasunaDT 

na ro, tiro cooriiomennwpaccuorpennon naMif craTHcrwrecKoV. reopHn 
< • ." -. • • • • •• 

nyx.n;anrilH n cep~>esHOM ycoBepmeacTBosanHH. IIpex.zte ncero ueoelxo,JJ;n-

':uo CloJtee roqnoyqecn CTPYKTYPY clapt.epon .n;eneHHa, :BW!cRHTL me 
36BHCH110CTL OT IJHeprHH B030y:QeHHR, B IIBHOM BH,Jte im.ieJIHTL CH.U

HYil sanHc~uocn na~erpos or A, l H E • , n~HHa~~~ so n~m!anHe . . . . 
. -, . -

sxa~ nponeccos, Koropue npo:rexaDr, KHHYR cra~Hil paBnonecnoro 

KOKnayiU-SIApa. ITOCJIO,JtHee OdCTOflTeJILCBBO,. cifiaatiHOe C paspaclOTXOJl 
- ' ·• .... 
clOJiee'~eraJILHOH KapTHHU CJIHJIHUII Tllli:OJIOro lfOHa C -ll,ltpOK-llHmeHLD, 

npe.n;craBJIRerca o~o6eHHO naxnuu. 

B saKJ!DqeHHe -~ cquraeK CBOHU npHHrHUM .JtOJirou nocl.llaro.n;apHTL 

r .H.~Jie~10Ba, C.A • .Kapawma, B.II.IJamxenHqa sa OclCYl"'.AeHim H CTHKY, 
JIHpyD~Il XPHTHKy. 
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~T,•3TO. pellpHIITbl /oT.THCKH CTaTeil:, Y)I(C OITYOJiliKOBa}J.HLIX B nay'IHb!X 
· )l(ypuanax/. 

IJ P.l!LIC CJiyt{aCB Mbl .Ca!.IH · o6paiiJ,aCMCJI K IIOJly'la TCJlliM uaumx H3,D;a • 

HHH C llpOCbOOH fieCIIJiaTHO ·llPHCJlaTL HaM KaKHC•JIH60 KHUrH IIJIII 

BLilli!CaTb ,ll;JIJI·Haweii .OHOJIHOTC~H uay'IHLIC )l(ypnanhl, .H3.IJ;ai011J,HCCH B HX 

cTpaHax. 
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