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M eTO.llHKa sKcrrepHM eHTa · 

B pa6oTe HcnonbaoBanHcb cpoTorpacpHH, nony'IeH~·bre' Ha 24-_nHTpoBoii ripo-
. 121 ' . . ' 

UaHOBOfi IIY3blpbKOBOii KaMepe ~ 1 llOMell.leHHOfi B Mal'HIITHOe none }3,7 TbiCSl'I ., 
spcTe.u. C~eMa pacnono:>KeHHH KaMepbi ~ ny'IK~· oTpHuaTenbHbix -·-.rr- . ..:-~eaoHoB_ 

'.C UMnynbCOM 

THTyTa H.UepHblX 

16-,8 -~ 0,61. Es_Bic . · 'cHHxpocpaaoTpoHa • 06oe.llHHeHHoro HHc-
~ ' . . ' .131 ~ ., . . 

HCCne.uoBaHHii llpHBe.UeHa B pa6oTe .· • npOCMOTpeHO 870 cpo-

Torpac.jmil:, Ha KOTOpb!X Hail:.ueHO 749 B3aHMO.UeiiCTBifii 
\ 

TT 

MH BO.llopo.ua _If yrnepo.ua. M aTepHan. npocMoTpeH .UBa:>K.ubr •. 06Il.laH s¢qjeKTHB-
' ' 

HOCTb np~CM.OTpa_ 6nH3Ka K e.UHHHU~ •. 

1. .llJiSI lf3MepeHHHIU.mynbCOB If yrnoB fibinO ~OT06paHO ~HayaJibHO 428 Baa

HMO.lleliCTBHiii OCT8JlbHbie~321 OT6pow e,Hbi ro npH3HaKaM: 

a/ cyMMa aapH:O.oB BTopH'IHbiX 'IaCTHu He paBHa 0 anH -1; 

'61 HMeeTCH KOpOTKJIH cne.u c .llnHHOii ~ ·. 2 MM : 

Bl 'IHCJIO cne.uoB ·"Me.uneHHbiX 11 'IaCTHU, _OCTaHaBnHBaiOIUJIXCH 'a'KaMepe,-~2.· 

KpoMe sTo;o 6brno oTopoweHo 28 cny'IaeB ynpyroro 

· WIIX B 
• ' . r • 131 

CTaTHCTHKy, HCIIOnb30BaHHYIO B pa6oTe • 

Ha c:epeOCKOIIH'I9CKH~ napa_x CHHMKOB OTOopaHHbiX co6biTHtf C .UOMOIUbiD 

MHKpOCKOIIa H3MepSinHCb·KOOp.llH~aTbi a:.;. 20 TO'IeK- Ka:>K.uoro cne.ua. no· KOop-" ' '' .·. -· - - ·. . -~ 

.llHHaTaM pac 'I HTbiBaJIHCb HMnynbcbi 'IaCTHU, owH6Ka B. HaM epeH_HK, HMnynbca0 

a TaK:>K_e HaiipaBJIH~IUHe KOCKHYCbi c~e.ua. Pac'!eT~~ IIpOBO.UHnHCb Ha SJieKTpOHHO-
' < ,- -

C'I~THOil: MaWHHe • .llnSi cne.uoB rr,epBH'IHbiX rr-: Me30HOB 1 Bbi3BaBWHX B·3aHMO-

.ueiicTBHH, 6brno nony'IeHo -cpe.uHee ~3Ha'!eHHe HMnynbca. p~.:.: ~ 17,_6 ~ l,OIBsslc,_,. · 

'ITO COBna.uaeT B npe.uenax OWHOOK CO cpe.UHHM HMnynbCOM, pac'IHTaHHbiM no 
. 131 ' ' . . ' . 

.llaHHbiM pa6oTbr : P - = · 16,7 + 0,21 BaBic~ 
• TT • , 

2. Bee BTOJ:lH'IHbie OTpHUaTenbHb!e '!aCTHUbl C'IHTanHCb 

.llnH cne.uoB nonO:>KHTeibHbiX 'IaCTHU i!POBO.llHJIHCb -_H3MepeHHSI HOHH3auim •. npH_-_ 
' ' . . - - . 

MeHHnCR MeTO.ll llO.llC'IeTa .'IUCna IIpOCBeToB, aHanOl'H"'Hb!H HCIIOnb30BaHHOMY •· 

s 
141 

•. .llnSI Ka:>K.uoro BaaHMo.u eiicTBHSI H3M~pSI~acb HoHKaal!HSI nepBIPiaoro 

-Me30Ha, H HOHH~aUHSI Be ex BTOp~'!HbiX 'IaCTKU Obin·a OTHeceHa K sToJ\q. 
~ '\ '+ - ' . . 

aHa'!eHH ro.· Paa.u_eneHKe npoTOHOB H rr -::MeaoHoB·npoBO.llHnocb_- B o6nacTK 

_TT 
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~M11YJlbCOB !lO 1,2 B9Bic; noMHMO 9TOI"~~ 'l8CTb .qac'riiu 6b!.T]8 uneHTHci:JHUHpo

·. BaHa - TaK)Ke H 110 ripo6ery:_ Bcero oKa3anocb B03MO)KHbiM nneHTI1clJnunpoBaT·b · 
' I • / • 

(. 

99%. c.TJenoB rrOJlO)KI1T9'1bHbiX qacTnu c UM11Y:{bcOM PnaG.~ 1,2 S9Bic. 

3. B pe3ynbTaTe H3MepeHnif n_M11y:TJbCOB w HOHH3aUHU 'laCTHu~6bi.f!O ·oT6po

weHo ewe 37 cnyqaeB, He ynoBneTBOpSIIO!-U.HX 11pnHHThiM paHee Kpi!T'?PHHM, a 

T8K)Ke cny'lal! "paccestHHH"_Ha·,yron (}~so· 

15 I .. 
KaK 110Ka3aHo. B • , !l~H: ra)Knoro IT--'l' -B3aHM_oneltcTBI!st· !lOJl)KHO Bbi~_· 

110JlHS1TbCSl COOTHOWeHH9: 

,· :£.\j ,. :£, (E . .;.. Pi cos (Ji 
I . - . . ... > --~ :r. 

rne· 
xl .. . - · 

ill\ -Macca HyK.TJOHa , Cy:-.1MHPOBanHe, npon3Bonn.nocb uo BCeM BTOpl!'lHbiM 

qacTauaM c ___ 11onuolt · ~HeprHeif Ei 1 ,n 111y.i:IbcOM ~ a yrJlOM OTHOCHT6JlbHO H8~ 

npaBJleHHSl !lBUJKeHHSl,11epBH'lHOlt .qacTHUbl (Jf• 3uaK uepaBeHCTBa_ OTHOCHTCSl K cnyqa-

stM, rne H3BecTHhl He Bee H~ifTpanbHhl~ B~opa'lu~e qacTHuhl. B pe3ynbTaTe npn· 
. . .. . - . '-

MeHeHHSl 9TOI"O COOTHOWeHHSl 6biJ10 IiCKJliO'l8HO ewe _24 CJ1Y'l8Sl, 

,.K)oMe 9TOI"0 1 6b!Jl0 ._oT6poweHO 12: !lBYXll.Y'l9BbiX .c06biTHlt, • KO_TOpbie -qo 

KHHeMaTI1'lecKnM· coo6pa)KeHHSIM· MO)KHO. 6biJlO o-rHecTn _K cnyqastM yrrpyroro 
• . I . ( 

u - • ·. • . . • XX I : 
B38HMO!l9HCTB[{SI IT -M e30H8 C KB83HCB060!lHbiM_ 11p0_TOHOM , . 

4. ,0KOH'l8T8.1'lbHO 6b!Jl0 .O.To6p8HO 2B2 cnyqag B38HMO!l8if,CTBH Sl~ C npOTO

HOM. u,93; CJl.y'laH B38HMO!l eifCTBHSI . C -Heil:TpOHOM, .6b!Jl8. 11pOH3B8!l_8H a .oueHK8 

c e'le HHSI H eynpyr:oro IT 

a in·( IT:; p) = ( 2~. ~ 3 M6~ 

p B38HMO!leil:CTBHSI H. 110Jly<reHO _3H8'l8HH9, 
XXX I . . . . . . - . . 

• npH paC_'leTe C9'l9HHS1; 11p8!lfl0Jl8f'8.TJ()Cb 1 _ 'lT~--

B38HM O!l9ifCTIHHI C ·KB83HCB060!l HhiMH 11 poTOH8MH. 11 K B83HCB.060!l HbiM[{ .HeifTpOHa

MH _ 11p011CXO!l SIT O!llfH8KOBO, 'l8CTO. CooTBeTCTBYIOIUee . ce'leHHe Heynpyroro, B38 H-

Moi£eil:CTBI1Sl ·" -M e3oua c H npoM yrnepon a: . a, (IT-; c ) = ( 194 ± 13) M6 •.. . . . . . .. 10 . . . 

_ _ xiBenn'lHHa~ M paBHa .'-1acce HYK-I'IOHa B cny~ae B3-~I1Mo.ge~cTBHlt Ha cao-

6onHoM HYKJlOHe, npH B38HMO!l9if.CTBI-ISIX Ha KB83HCB060!lHOM HYKllOHe B8Jll1'lHH8 

M 3aBncuT' ;T · cocTOS!HHSl 'iiBn)KeHI1H HYKJlOHa M i1weHH H · ne)K HT B · npe.rie~ax· 
' . - ( . 

_·0,'"/8:H,l6 69B. ·PaCCM8TpHB88Mblif Clly'lali C'lHT8JlCSI IT'l' -~B38HMO!l9ltCTBH8M 1 
. . . -.;' \ < 1 16 . ... - 2 . ' 

ecnn ·nnst nero ·.-.L i · Sim,. c • · . , 

xxl Aua·norH'IHbJe B3aHMouelicTBnSI ua 'ueliTpoue axongT __ i:l rpynny "paccew 

HHli" H8· yron '(} < S 0 H 'rio9TOMY 'TaK)Ke 'HCK.Tl!Otf9Hbl' H3 OKOH'laTeJlbHOtl CT8THCT~-
KH. 

xxxl . .·· ' . :.. .. '· '·. ; . : . . . . . ' < .. 
n pHBO!lHTCSl.TOJlbKO CT8THCTH'l9CK8Sl OWH6Ka, '·89JlH'llitl8 'B03MO)KH0H 

cncTeMaTn'lecKotl oilli!:6Kn · c11eunanbHO. He ouenaaanacb. 
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CeqeHHe ynpyroro 1T p - .B38HMO.llellcTBHSI 1 

13/ 
nonyqeHHoe B pa6oTe , paBHO 

5,5 M6. TaKHM o6paaoM nonH"'oe eeqeHHe 1T p -B3aHMO.lleAeTBHSI 

u (rr-p) ~ 31 M6, 
tot 

B Ta6nHue 1 H I I npHBe.oeHbi .oaHHbie no eeqe-

HHSIM O"tot ~rr-p) H u in ( TT- c ) , nonyqeHHbiM B HaweA H .opyrHx pa6o-

Tax. 

HaA.oeHHOMY qHeny rr"'n :....B38HMO.lleAeTBHA eOOTBeTeTByeT eeqeHHe 

12 11 
U _ ':!t 33 M6, Vf3BeeTH0 1 qTo eeqeHH9 u(C (p,pn) C )~29 M6 H IIpH 6onb-

IT n / 14 15 
wHx aHeprHSIX He aaBHeHT oT aHeprHH rrepBHqHoro npoToHa /eM., HanpHMep,' 

1 

12 11 
EenH eqHT8Tb 1 qTo eOOTHo·weHHe Me)!{.oy eeqeHHSIMH peaKUHH C (rr,rrn) C 

12 11 ' 
H C (p, pn) C TaKOe )1{8, K8K MS)!{.llY eeqeHHSIMH HeynpyrHX. IT- p H pp 

12 ~ 11 
-B38HMO.lleAeTBHH, . TO MO)!{HO oueHHTb eeqeHHe p e aKUHH C (IT,IT n ) C, 3Ta 

OUeHKa OKa3b!BaeTeSI npH6miaHTellbHO Ha 40% MeHblll8 H8H.lleHHOro HaMH 3Haqe-

HHSI UTT- n • TaKHM o6paaoM, epe.oH .. HeqeTHbiX .. enyqaeB, rro-BH.llHMoMy, HMeeT-

eSI 6orrblllaSI IlpHM9eb /1¥40%/ B3aHMO.lleAeTBHl!:, KOTOpble eonpOBO)!{.ll810TeSI .oo-
x/ . 

nOl1HHT9!1bHbJM BbineTOM Hel!:TpOHOB, 0eHOBHaSI qaeTb enyqaeB e qeTHbiM qHe-

!10 M nyqeA OTHOeHTeSI K B38HMO.llel!:eTBHSIM Ha eB060.llHOM npOTOHe, IIO::ITOMY yKa-

3aHH8SI IIpHM eeb B :3THX B38HMO.lleAeTBHSIX OK83biBaeTeSI He3Haq HTel1bHOH /..-.} 0 % 

B Ta6nHuax ill H lY npHBe.oeHbi paenpe.oeneHHSI Ha6n JO.o ae MbiX e nyqaeB no 

KpaTHOeTH H aHaqeHH.SI epe.oHel!: MHO)!{eeTBeHHOeTH n • Ta l\~ X( e npHBe.oeHbi 

/16/ 
cPOTOaMyrrbeHOHHbJe ,llaHHbJ9 H peaynbT8Tbl paeqeTOB 1 Bb!II OJJHeHH biX no eTa-

. /17 I 
THe T HqeeKOH T-eOpHH e yqeTOM H306apHbiX eOeTOSIHHH • KaK B HllHO H3 :3TH X 

Ta6nHu, paenpe.oeneHHe eo6biTHA no MHO)!{eeTBeHHOeTH eornaeye T eSI e pea y n bTa

TaM H , rrony<ieHHbiMH MeTo.ooM cPOToaMynbeHA. PaeqeTbi no eTaTHe Tio~qeeKoli Teo-

pHH .ll8 lOT 3HaqeHH.SI 0 6!1H3KHe K :3KenepHMeHTa!1bHbiM , 

5. npH IIpOeMOTpe cPHKeHpOBarrHeb Bee :3!1eKTpOHHO-n03HTpOHHbJe napbl, 

KOTOpb!e BHayanbHO BOeiipHHH Nlal1Heb KaK HerryweHHbJe H3 TOqKH B3aHMO.llel!:-

xx/ 
eTBHSI • n oene H3MepeHHl!: 6bJl10 Bbi.lleneHO 74 Y -KBaHTa, KOTOpble .oaBanH 

rrapy. KonnHHeapHyJO e ToqKol!: BaaHMo.oeAeTBH.SI IHa o6wee qHeno 355 rr · N -Baa

HMO .ll ~ l!:eTBHl!:l. napa eqHTanaeb K0!1!1li:HeapHOl!:, eenH BbliiOl1HSI!10eb yerrOBHe 

xl 
M o1kHO LlYMaTb, "'TO 9TH cnyqaH, B OeHOBHOM, eonpOBOX< .llaiOTe.SI Bbll18-

TO M O.llH OrO .llOIIOllHHTerrbHOrO · M e .oneHHOrO HeiiTpoHa, KOTOpb!l!: He MO)!{eT eywe-

eTBeHHO HeKa3HTb eBOHeTBa IT-n -BaaHMO.oeiieTBHl!:. 

xx / 
CneuHarrhH8SI npoBepKa noKaaana, qTo ::lcPcPeKTHBHOeTb o6Hapy )!{9HH.SI 

nap 6 nH3Ka K 100%. 

J 
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1 By - e i 1 < 2 f... e < i = 1,2 ) 

yrnbr Me)l{ny . HarrpaBneHHeM BbrneTa Y -KB8HT8, 

aneKTpOH8, !I03HTpOH8 H HaiipaBneHHeM rrepBH~HOI'O enena, eOOTBeTeTBeHHO; 

1:!.8 -yron Me)l{ny enenaMH aneKTpOHa H II03HTpoHa. BenH~HHa l'lB xapaKTe-

pa3yeT TO~HOeTb B H3MepeHRR yrnoB LinH L18HHOI'O e06hlTRH; paerrpeneneHHe 

aTHX BenR~RH !IpRBeLieHO Ha pRe. 1. • 

BbrrronHeHRe yKa3aHHoro yenoBRH He ReKniO~aeT B03MO)I{HOeTH perReTpauRH 

y - ·KB8HTOB OT IIOeTOpOHHHX B38Rli(IOLlej;!eTBRj;!. 0LIH8KO rrpoBeneHHb!e OU9HKR 

!IOK83anR, ~TO ~Reno T8KRX Y -KB8HTOB He MO)I{eT rrpeBblW8Th 2% . 

LlnH KS)I{LIOro Y -KBaHTa orrpenenHneH "rroTeHuaanhHbrj;!"' rrpo6er B a¢

ciJeKTHBHoj;! o6naeTH KaMephl R paee~RThlBaneH "eTaTReTR~eeKRft" Bee: 

Wj = ( 1 - exp [ - ei II OT IL ( E y) ] ) 
-1 

3neeb e _ .. noTeHuRanhHI!Ij;!"' rrpo6er y -KBaHTa B enHHHuax panRauROHHOft 

nnHHbi /100 eM nnH nponaHa a rrnoTHOeThiO 0,43/, IL ( Ey) - nonHaH BepoHT-

HOeTb o6pa3oBaHRH napbr Ha panHaUROHHOH nnaHe. CyMMa Beex BenH'IHH w. 
I 

paBHa IIOnHOMy 'IHeny Y -KB8HTOB, RenyweHHb!X R3 Ha6n iOLI 8 BWHXe H B38RM0-
74 

nelleTBHll. 0Ka3anoeb, "'TO I Wj = /74 3 + 90/ y -KBaHTOB, T.e. epeLIHHH 
f= 1 • -

aciJ cp eKTHBHOeTb perReTp8URH Y -KB8HT8 B H8WRX y enOBHHX paBHa /10:_1 /%. 

6. B uenHx KOHTponH Hane)I{HOeTR H3MepeHRj;! 6brna rrfOR3BeneHa npoBep

Ka BhliiOnHeHRH 38KOHOB eoxpaHeHHH, LinH ~ero 6hlnR OT06paHhl eny'IaR e RLleH

TH cPHUHpOB8HHblM npoTOHOM. B aTRX eo6bJTRH X Bee· nono)I{RTenhHbJe qaeTRubr, 

KO 77 ° -Me30H8MH, eBeneHHH 0 KOTOp b!X MO:>KHO nony~RTb 1 R3 Ha6niOLI8eMb! X 

Y -KB8HTOB • .LlnH K8)1{LIOI'O enyqag HalineH eyMM8pHbiH npOLIOnhHb!j;! RMnynhC 

UO BCeM BTOpH'IHbiM . qaeTHU8M /BKniO'I8H R Bbi'IReneHo epenHee 

3Ha'IeHHe npononhHOro HMnynhea Ha B3aRMonelleTBHe • Kpo~e aTo ro, Haj;!neHo 

aKenepRMeHTanhHOe epenHee 3Ha'IeHRe BenH'IRHbi _\1aKe= I f...i, KoTopoe non)I{HO 

6b!Th P,8BHO Maece HyKnOHa. nony'IeHHb!e pe3ynbT8Tbl npHB9Ll9Hbl B Ta6nHue Y . 

3KenepHM eH T8nbHb!9 pe3ynbT8Tbl 

1. H aa6onee nonHaH HH cPO PM 8UHH n ony'I 9 H8 0 eBOitCTB8X BTOpR'IHhlX 

rr'":..Me3oHoB. Ha pRe. 2 npRBeneHo yrnoBoe paenpeneneHHe 77 -Me30HOB B 
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C.U.Mo 113 5CeX rr p· H TT-n -538HMOLlefiCT5Hfi. 0HO OK83bi5aeTCfl aCHMMeTpuq-, - /• ' . 
' TT • . 

Hb!M OTHOCHTeJibHO yrna 0*= -z- , ~b!TfiHyTafl 5nepeLl 8Hll30TpOnHafl "'8CTb yr:-

. JI050!'0 pacnpeLleJieH!Ifl 'CBf!3aHa ·, 5 OCH05HOM, C O.blCTpb!MH TT -:-·_M·eaonaMH 

I_Piiao. > 2.0 Ea!!/c/.,noLlOOHhifi xapaKTep yrno~hiX pacnpeLlenenufi pe3Ko npo-

;u5ope<luT CTaTHCTH"'eCKOfi TeOpHH, "AHII30TpOUHbl~" 7T- -Me30Hbl ecTeC T5eH-
.. .· .. ' . · .. '/1617/. 

HO C5fi38Tb C nepnciJepu"'.eCKHMH 538HMOLl9HCT5HfiMH'/CM., HanpuMep, ' /, 

.. 4ucno aTHX 1T .:..M e30H05 M eageTCfl C MHO>KeCTB9HHOCTb!O /eM. ,p_HC~ 3/ 0 . XOTfl 

OHH; no-lffiLlHMOMYt, OcTaiDTCfl Lla>Ke rrpH OOJ!bWHX MHO>KeCTBeHHOCTfiX. nocneLl-
. . Nz -~J 

nB3 aee BHLlHO H3 npuBeLl~HHb!X Ha pHC, 3 3Ha"'eHHfi K09cPcPHUHeHTOB' a= 

rLle. '~ ···H -~ ..;."'HCJIO 
1 

TT ··Me30H.OB 1 JI9TfllUHX BnepeLl H H838Ll 0 COOTB9T-
2 ·<' 

cTBenno,· · n B3 .!.q11cno B3aHM OLl eficTBHfi. 

H a puc, 4 npn5eLleHbi H:MnynbcHbie pacnpeLleneHHfl 

cyMMapnoe pacnpeLleneHHe BMecTe c TeopeTuqecK'ofi KpnBofi, pacc"'uTaHnofi no. 
I . . 

. ·. . · . /17 I · CTaTHCTH"'e~KOfi TeOpHH • KaK BHLlHO, pacqeTbl no CTa:rucTu"'eCKOH T90pHH 

Ka"'ecTBeHHO He np_oTuBope"'~T/aKcnepuMeHTa.llhHbiM rucTorpaMMaM. Ha. puc. 5 

rr -Me30HOB B n.c.K, TeopeTn"'eCKOe 
. . . • ' /20/ . . ' 

pacnpeLleneHHe nony"'eHo no Ta6nuuaM cnyqanHhl~ 3B93Ll 

npnJileLleHbl HMnyJihC_Hbie pacnpeLleJieHHst 

Yrno5oe pacnpeLlenenue 
\ . . 

-KB8HTOB B c.u.u, /u3.'T7- ll· H '7T p-. y . . 
.. 0 . . . · .. 

TT , -lvte30HOB 1 
. . .. 

':'53aHMOLl eficTBufi/, KOTopoe oTpa >K aeT yrn oBoe pacnpeLl ene aue · 

., 

aciiMMeTpH"'HO /pHC.I 6/, T.e. , no-BHLlliMOMy', aHaiJOI'-II"'HO yrnOBb!M pacnpeLlene-
• ' . . ·I ' 

.HllstM 3apst>KeHHb!X TT -:Me.3onoB. CpeLlaee. qucno 
' 0 . 

TT -M e30 HOB 5 TT p -

D381IMOLlefiCT5UstX, paBHOe 1,2 ~ 0,2, C05naLlaeT C pac"'eTaM H UO CTaTHCTH"'ec-

"' . /18/ "" . . . "' . . KOn T90p!IH , oHepreTUqeCKOe pacnpeLleneane H8uJI!OLl8eMb!X y. -KDaHT05 

B n;c.K. npn5eLleao lia pHc~·7.' 

2. B Ta6~uue Y1 npn~eLleHbi cpeLlHHe 3Ha'leH.Hfl .nonepe"'HbiX HMnynbcOB,· · 
' ' . ' . 

pac"'HTaHHbiX LlJist ·qac~uu, o61?·a3yiOLUIIXCfl B 
'rr p -B3aHMOLleiiCT5HfiX pa3HOfi 

M ao>KecTBeHH oc'J'u. 'H a6nioLlae Ni bie cpeLlalfe 3Ha'!eHHfl nonepe~H biX · HM ny.ribC05 
.. ' . ' . . . ' - <t'' . . . . • 0 -~"' . 

6JIH3KH K cpeLlRHM 3Ha"'eHHfl])4 nonepe'!HbiX nMnynhC05 LlJisti ·A H K -qacTnu, 
/ - .- . . . .· I , 

renepupyeMbiX B rr p -a3aHMOLl eficT5HfiX npn ,Toll: >Ke aneprnn nepBn"'noro 
- . / /19/ . • . ' -

rr -Me3oHa . · ·• BenH"'HHa LlHcnepcnn n,orrepe'!HbiX nMny.llbCOB LlJifl rr .-Me-. 
1-· . ' . . 

. 30HOB B npeLlenax OWHO.OK Mano 3851ICIIT OT MHO:>KecTBeHHOCTH, 'ITO·, B03MO:>KHO 
. ' . 

oTpamaeT npuMepno~ paneHCTBO pa3Mep65 o6nacTel B3anMohefic~BHfi 

/ 

l 

I 
l 

··i 
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·.., •.,: 

r.::::::::; ' ' 1i' •,' ' ~ 14 / ' ( y 'fiT~ 1 · = 3,2 .10 ·CM ), 
2-~p ., ' 

' ,V PJ. \ 

3.- Ha puc .• 8 npHBe.aeHbi SKcnepHMeHTanbHbie · aHepreTH_'IeCKHe pacnpe.a ene.-:-

HHH npOTOHOB B. ll,C.K,, a 'I'aK)Ke': . O)KH.QaeMoe no CTaTHCTH'IeCKOA TeOpHH /irony;.. 
•. . ' . - ' ' ·.• . . . /20/ . . ' ' 

.'leHHoe c noMOIUbiO Ta6miu.cnyqaJ:iH;E>IX aaea.a I. KaK ~H.IlHO HS"pHCYHKa~B.~ 

pacnpe.aeneHHH npOTOHoB' HMe~T.CSI ~\~KCHMYMX/ ~pH ska'leHHH ~Hepi'_HH 100+200M'aa, 

B TO Bp9MSI KaK1 COI'llaCHO CTa;t'HCTH~E'CKOA .TeOpHH 1 TaztH9 npOTOHbi npaKTH'I9CKII 
I ·- ., 

OTCYTCTByiOT, 

CyruecTBOBaHHe MaKCHMYMa r_oaop_HT o. ToM,• 'ITO uMeeTcH onpe.aeneHHaSI 

rpynna B3aHMO.aeJ:iCTBHJ:i~. B KO.TOpbi;" OCYW9CTB1lH9TCH MallaSI nepe.aa~a 9H9pi'HH, 
• < ~' ' ' • ' • • i 

HYKllOHY MHlll9HH, MO)KHO .ayMaTb, 'ITO 9TH cny'laH, B OCHOBHOM'1 CBSI3aHbi C ne- .' 
"· .. ' . ·' 

pu!jle PH'I9CK HM H B3SHMO.a eAcTBHS!M H . Han eTa lplll9I'O 1T- -M 930Ha.· TeopeTuq'ecKoe: 
. . . ' ., ' /23//24//25/' ' ' ' 

.paCCMOTp9HH9 nepHc.}1epH'19CKHX B3aHMO.ae.itCTBH.it · 1 1
. • TaK)K9 npe.acKa3bi-, 

BaeT 'HallH'IHe_ TaKOI'O .MaKCHMyMa B o6naCTH" MallbiX' 3Ha'I9HHA KIIH9TH'I9CKOli 9Hep~ 
. . ,· ' . • ' '' . . . . ' ' ·/26/ /27/ /28/. 

I'HH npoTOHOB,_. Cxo.aHbre pesynbTaTbi. 6brnH nonyqeHbi 11 B pa6oTax . . _ • • 

· npH sHepruHx nepBH'IHOI'O "- -MeaoHa 1 Baa, 1,4 Baa· H 5,o·B~B /eM. puc •. 9/~ 

.LlonH cnyqaea c o'leHb MeaneHHbiM npoToHoM/Ek < 200 fv\aa/ npu acex, yxasaH

HbiX a HeprHSIX /1; 1,4; 5,0; '6~8 Baa f: npHMepHo no~TOSIHHa H -::ocTaanHeT ·. -==' l 0% 

OT nonHOI'O C9'19HH~ B3SHMO.aeACTBHst ;- -Me3oHa C HY~llOHOM,· 3To o6CTOSIT91lb-. " . . '· . - . . . '. .· ' , 
CTBO TaK)Ke Ka'I9CTB9HHO COI'nacyeTCSI C KapTHHOA nepHcpepH:<19CKHX ,B3aHMO.aeA-. 

CTBHli. 

: B HacToHrueJ:i pa6oTe MaKcHMyM npoHBnHeTcH B 9HepreTH'IecKOM pacnpe.O:e-
. - ' ' .... \ . . 

1l9HHII np()TOHOB H3 2- X 1lY'19BbiX B3aHMO.aeficT_BIIA H H9 3aMeT9H .OilS! ,B3aHMO-

.aeliCTBHli ·6onbrueJ:i KpaTHocTH~ 3To M'o>KeT: 6brTb caHs·aHo c yMeHbrueHHeM .aonH. · 

nepu!jlepH~ec.KHjt B3aHMo.aellcTB~A· no ~epe I pocTa. MHO~ecTB9HH~CTH • B Ta6nH'.,;, ,. - '' . . . . . ~ 

ue Yll npuae.aeHbi. ·aHa'leHHH'cpe.aHero ·uMnynbca H cpe.aHero yrna BhrneTa npoTo-::: 
., • ! •• / ,' '· • '• • •• - •• 

HOB B ll,C,K, .anH cnyqaen· C pa3HOJ:i. MHO* 9CTB9HHOCTbiO, KaK B H.QHO, C p.OCTOM 

KpaTHOCTHI H~pg,ay C H3M9H9HH9M aHepreTH'I9CKHX xa·paKTepHCTH,K) M9HSI9TCH_ TaK)K9 

H C~e.QHH.it yron Bbi1l9Ta npOTOHOB, . . 

·xI ' . -· · . · 
Cny'laH C· npo1'0'HOM us o6nacTH MaKcHMYMa MoryT 6biTb-·'laCTH'IHO !jloHO":" .. 

BbtMH ·asaHMo.aeitcTBHSIMH Ha' yrnepo.ae/: CneuHallbHaH n:foBepKa · c ucno,nbaoaa- · 
HH9M HalUHX .aaHHblX H . .aaHHblX pa6oT 211, a TaK)Ke/2 _/ ,· noKasana,, 'ITO. npHM9Cb 
TaKHX cnyqaeB He MQ)K9T npeBbiLllaTb 10%. Mbi 6naro.aapHbi r.H. Mep30Hy,sa' 

, . .- ' I I 

.QHCKYCCHIO no aTOMY Bonpocy, 

.· I 

~\; 

l 

I 
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AHanHa aKcnepHM eHTallbHbiX peaynbTaTOB 

Bo I I 'iacTH 6brnc) noKaaaHo, 'ITO cTaTHc.TH'iecKaH TeopHH He B cocTOHHHH 

06'b HCHH.Tb Ha H60ll ee 'xapaKTepH hie oco6eHHOCTH yi'llOB~>I'O. pacnp ea e.ne HH H BTOpH'i-

Hb!X TT -Me30HOB H HMilYllbCHO,I'O pacnp.~.oeneHHH tJ:pOTOHoB; B CBH3lt C 'ieM, 

MO)!{HO 6b!ll0. c.oenaTb Bb!BO.O 0 a·aMeTHOit pOllH TaK H83biBaeMb!X nep~clJepH'ieCKHX 

B38HMO.[l eltCTBH it. 

1: PaccMo~pHM. aToT Bonpoc c HecKOllbKO HHOll TO'IKH 3peHHH, BBe.oeM Be-

llli'iHHy: \ft_=M:._(Ep,-P'cos (). p) , . 
·P .. · 

\ t ' ' 

r.oe M ':"'Macca·HyKnoHa, E H P -nonHaH aHeprHH.H HMnynbc BTOpH'iHOI'O 
. p p '. •. " /36/ ' 

npoTOHa B. n.c.K., (Jp -yro~· ero BbrneTa. I-f a BeCTHO . ·, 'ITO Ka'iecTB~HHO ae-

llH'iHHY Mt .Mo.mHo TpaKTOBaT~ KaK ."'aclJclJeKTHBHyiO Macey~ Toll, .'iacTH HYKJJOHa 

.. MHweHH, c KOTopoJl: npoHaowno· CTOllKHOBeHHe nepBM'iHo'~o TT- -MeaoHa. Ha 
' " " J• ' • • " ' . ' 

puc. 10 npH.ae.oeHbi aKcnepHMeHTaJJbHbie pacnpe.oeneHHH M t .onsl rr- P -BaaH~. 

MO.Oei!CTBHll, pa3HOl1 MHO:>KeC'J'BeHHOCTH 1 • Bb!'iHClleJiHb!e .OllH TOil I'pynnhl B38HMO.Oeii· 

CTBHll, B KOTOpb!X co.oepmu;cg nu6o BTOpH'iHblii np~To~. nn6o HeH:.oeHTHcfJHUHpOBaH..: 

~aH ll~lJO)!{HTe~b~a~ ~aCTHua' C' HMilYDbCOM 

TanaCb npO'TOHOM', 

> 1,2 B·aB/c, KOTopag yc.TIOBHO c'iH" 

K aK BH.OHO H3 pHc~ 10. .onH .oByxnyqeBbiX BaaHMo.oeiicTBHii HaMe'iaeTcH 

-MaKcHMYM npH .Macce M t , 6naaKol1. K l\>l~cce· TT -MeaoHa •. M9)I{Ho 'n~aToMy 
npe.ti~OllO:>KHTb 1 tJTO cpe.OH, .OBYX~y'ieBb!X C06biTHl1 HMeeTCH 3aMeTHaH I'pynna .TaK 

. '- I . .· 
H83b!BaeMbiX. O.[lHOMe30~Hb!X B38H~t;>.tieiic:BHft, COOTBeTCTBY!OrUHX CTODKHOBeHH!O 

TT nepBH'iHOI'O -Me30HOM 1 

HcnymeHHbiM~ HyKnOHOM MHweHH. B3aMMoael1cTBHH TaKoro Tana, .cBH'a~HHbie' c Ma- · 
/ . - . . ·~. . . ' 

TT .-Me30Ha .C 'KaKitM-nH60 O.OHHM BltpTyanbHbll\ll 

DhiMH aHa'ieHHHMH Mt npHCyTCTByiOT, B03MO)i{HO, It B C06b!THHX 6onbweii KpaT.! 

HOCTH,. . . 

Ha pHc. 11 npHile.oeHbi yrriOBbie pacnpe.oeneHHH aapHmeHHhiX 
. ~ l ~ .. · ' \ . 

1T-Me30HOB 

H3 BaauMo.oellcTBHll, B KOTOpbiX Bbi8HCneHHaH no u.oeHTHcfJHURpOBaHHOMY npoTOHY 

MtoKaaanacb MeHbW,e o:a .Baa/c
2 • Pacnpe~ene~ug nocTpoeHbl B CHCTeMe Macca 

' / 

xl . · · · '. · · · · · 
AHanua 6bm npoBe.oeH H.r;; Buprep, IO.B. KaTbiWeBbiM, -.U.K. Konbmo-

Boll, B.B •. ni06HMOBbiM, A.B. HHKHTHHbiM,;M.H. no.orop'euKHM, lO.A. CMOpO.OH -· 
' . . 1 " •' " 

HbiM, 3, TpKa. 

.·. 

. ' 

·~ ..... 

' ' 
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U8HTpa :Mace LlBYX. TT -Me30HOB -H B CHCTeMe ueHTpa Mace Me30H-HYKliOH 

/c .u:n .• /, '- n epBoe· YI'liOBOe pacrrpe.LleJieHUe CUMM eTpH'IHO OTHOCMTeJibHO yrna 

·. 0*. = 90~, BTOpoe- acH~MeTpH'IH0, 3T.OT pe3yllbTaT K~)KeTCSt ·COI'~acyiOul!iMCSI 
' - ~ • • > - • 

. C rrpe.LlCTaBJI~H!feM· 0 B3aHMOLleHCTBHM aepBH'IHOI'O·; TT .,.:-Me3o'Ha C BHpTyaJibHbiM. 
~ • f -

TT •. -M e30HOM liyKIIOHa~~ .B aTOM CBSI3H. nwrepecHO OTM 8THT~. 'ITO . LlliSI cnyqaeB 
' ' . 2< - . . , / ...< ··"·- • -· • 

· ... , c Mt > 0,.3.'BaB/c YI'll<?BOe pacrrpepeneHHe B~OpH'IHbiX. TT -Me30HOB B CHCTe-

-·. 

,Me rrrrpeaKo aCHMMeTpH'IHO c npeo5naLlaHHeM Iia3all /eM. puc~ _12 !,' 
.~- / 

VfMeeTCH 'I8TKaH Koppel!SIUHH Me)KLlY BeJin:'IHHOH M t 

. . ~-- ' 

YI_ta3aHHble' 
. ' 

.W -Me30Hhl CBSI3aHhl C yrrpyi'HM paCC8SIHH8M rrepBH'IHOI'O_ 
-\- . -- ... ·. . \- _, ·' t d- • - - --·. 

TT. -Me-

30Ha. Ha BHpTyallbHOM 
- • - 0 • " 

~ -:-lvreaoHe MnuieHn. .. 
, I . 

. VfHTepeCHO·'OTM8TMTb 1 'ITO C ·yB81IH'I8HMeM HMIIYJibCa pe3KO .H3M8HSI8TCSI COOT-

·TaK1 HanpHMep, ecnil: cpe.LlH BTOpH'IHblX 'IacTHU ·c MMIIYllbCOM 
. '·' . - P na

5
• ~2,0 BaBic,. 

· ..• COT.HOW eHHe 'IMCl!a IIOl!O)KHTel!bHblX 'IaGTMl(_. K q~cny oTpHUaTenbHhiX paBHO. 
''1+ . . . 

. ~ 0,6 + 0,1, TO.IIpH 
n -. .. - . .-

p · :c · > 4,5 EaB /c 
na5. 

n 
~ 0,2 + 0,1. ·· 4ucno 

n_ . -
17~ '::Me30HOB. IIa.LlaeT, rro-BHLlHMOMy, _eme_,5biCTpee, .Ka'leCTBeHHO. K TaKHM )Ke 

' pe3yJibTaTaM npHBOLlHT H COIIOCTaB118HHe. 9Hep'['8TH'I8CKHX XapaKTepHCTH~ -1T-

rr+u rr.0 
-Me30H.OB, B 'IaCTHOCTH, cpeLlHHH_ 3!fepr_uH· rr.::-p ·-BaaR-

MOLl eli cTBn: SIX E · = /1.69 .! 0,08/ J?aB, B ·To BpeMSI KaK Lll!H 
.11a6. rr-:-

1T
0 :._M830.:_ 

.. 
~H-oB_.aTa BeJIH'IHHa paBHa· E 

5 
-~ = /0,90 !. 0,12/ BaB 

n a • rr 
•. B .. p- -BaaR-

··Mone~~TBHHX, B 'KOTOpb!X. o5pa3yiOTCSI M8Lll!eHHbie rrpoTOHbl; cpeLlHHH ,HMIIYllbC \ 

1T -M830HOB P 
5
· · · - ;;;· /2,04 + 0,19/ BaBic.; a ilnH 

JI a • rr .- . - . 
+ 

·1T • -M:e30HOB 

rr'-: -Me30Hhi oKa-· 

·+ 
1T c H 

.TenbCTBO He MO)KeT 5hlTb05bSICH8~0 ~- ~O'IKH 3peHHH cTaTHCTH'IeC~ol T~OpHH H 

xopow 0 COI'nacyeTCSI C _rrpe.LlCTaBneHHeM· 0 cymecTBeHHOH pol!H ~rrepHcfJepH'IeCKHX. 

· B3-;HMO~eficTBUM 0 B pp- :B3aHMOLleilcT~HSIX 
.. . . x/ 
Me30H8MH He Ha5l!IOLlaeTCSI_ , 

'...-
B. cBSI3H co cY.:aaaHH.hiM MO)KHO LlyMaTb, 'ITo cymecTBeHHaH 'Ia·cTb 

x/ 

rr -:Me-

CXOLlHbie 1 Bb!BOLlbl MOI'YT. 5b!Tb IIOliJ"'IeHbl -Ha OCHOBaHHH aHaliH3a YI'J!OBbiX pac

npe.LleneHHll BTOp)!.'IH,b!X IIPOTOHOB,· KOT~pb!e B C,U,H~ neTSIT, ·B OCHOBHOM, H838Ll 

I . . I::S2/ 1 /307,/16// 
·eM., aanpHMep, .. . .. • 
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pe3yJlbTa Te .UHc}:lpa~UIIOHHOrO rr11 -pa,ccesmnst. Ta!{ofi. BhiBo.n · Ka:lKeTcst anonHe 

.COOTB9TCTByiOWIIM. o6WIIM. npei:tcTaBneHIISIM 0 MeX8HII3M e B381IMOi:r.efiCTDIISI _ane..; 
.. ·. . - ·. i · .. · ... ·. /29//30//31/ ·-.·. ', 

MeHTapHhiX 'ISCTIIU -npn .o'leHb 6onbWIIX aHeprnstx ./eM. ' -· ' 1. Ecnn · 
. . . . . ' ·. _l ' •• ''.. . . l ; . . •.•... ' . '· • . • ' 

OH cnpaBe.nJIIIB, -to cett~HIISl.,YllP~PIIX II aeyripyrux . 'rrrr -B3811Mo.rieficT_B!ffi' He 

,nOJl:lKHhl 38BIICelT.b 'oT 3apst,nOBh£X COCTOS!Hiffi CTan!OIB810WII,XCSI·· .. rr • . .:.Me30HOB. 
' . . . .. . .. · . . . ;-'\ "' .. -_: . - . 

0TCIO,na. BbiTeKaeT, 'ITO 'IIICJlO 6biCTpblX • TT;..., :-Me30HOB .B rr-p -B38:11t_fQ,nefi;_ 

rr-: IL · -:B3 ~HM~.nefi":" .. · CT~IISIX 1 B cpe,nHeM 1 ,.UOJl:lKHO ··6biTb .. TaKIIM :me. K8K II .UJlH 

CTBIIfi. 8KCrrep11MeHT~JlbHhl~ Ll8lUJbi8 He npOTIIBOpe'laT STOMY · yTBepmLl 8HIIIOo 
. - 1 '.- . . .... ', • . ' ',.·.. • . -1' •• •• • •• • ' •• 

HanpnMep, np11 PnaG?4,0 Bas/c :7ooTBe~~Tavrowee· oTaoweaue· 

.. "-.J :, 

"· 

n;-( rr ""':n k 0,9 + 0,3 

nrr;.. (~~p) 

Cpenaee 3H8'18HIIe no"nepeqaoro ·uMnynbca p.L , nepenaaaeMoro np11 .. 
Lliic}:lpaKUIIOHHOM paccestHIIII

1 
H8llOCpe,nCTBeHHO Xapa.KT8p1I3Y8T_ p83M8pbl o6naCTII. 

B38UMOLlefic~BHst. Dnst rr~ -Me 30HOB c E _ > .4· Baa·, ·o6pa36BaHH bix B nsyxny-· 
. 7T· . . . . . . 1 - • ' . . • • 

tJeBbiX co6biTIIHX, cpenaee 3Ha~eau: rronepe<laoro IIM:nynbca PJ. ;= /0,44;!:,0.05/Baa/c, 

Opll aToM 'cnenyeT HfvieTb B BHriy, 'ITO BIIpTyanbHhifi 7T :-M 830H LlO CTOJlKHO-. 
B8HIISI c.n&pBII'lH~M rr. -Me3oHoM T·aK~e o6na.uair norrepe'lHhiM IIMnyixi,coM:, · 

KOTOphifi ecTecTBeHHO npnuHTb p~~HhiM nonepequoMy uMnynbcy npoToaos oT.na-. 

. 'Ill. B pacct-i~Tpnaael\.1bfi rp;mie asaiiMO.LleficTllHfi. If!!.· /0,26 :_ 0,03/ B~s/cl. • 
' . . ' ' 

' . 

C. yqeTOM. a.To.ro 06CTOsiT8JlbCTB8 pa3M epbl 

UIIOHHOM 7T7T -paCC8HHIIII~OK83 biB a lOT(; H 

o6riaCTH B3iiiMOLlehcTBIIH 
. . . l' ·. '. ; .li 

paBHbiMII /1 ..;,...; 2/·. --
m7Tc 

np 11 .n n c}:lpa.K.: 

x/. 

· .. CuenaeM Tenepb HecKonbKO 3a~~'laHHfi, yTo'lHHrOxUIIx ~apaKTep paccMaTpll

aaeMhiX. nepn<tJepnqecKnx· .a~aHMOLleiicTBHfi._ HeouuoKpa'rao oTMetJanacb' sosMO>K· -

· HOCTb CYW ecTBOB8HIIH rpynn hi B3S IIMOU ei1CTBIIH 1 onnc b!B88M hi X U Harp~MMOH 0 .1130_,; • 
• . • ' ·. • 1 '· · .• · ·•• • • . 

6pa:meHuofi aa puc.· 13~ B aToM cnyqae Mhi 6y~eM ycnosao r·oaopnTb · o- "uyKno- · 
. . . . . . . . • . ·. /25 ;· 

HOM UUCCOUII8UIIII" UYKJ10H8 MIIW8HHo C .. ,npyrofi CTOpOHhi, 'B pa6oT; • . .Y I< a-
. ' . -

3hiBaeTCH ua cywecTBenuyro :ponb .npoueccoB c TaK H83hiBaeMoii "11306apuoi1 <rtHc-. 

couHauHefi" HyKnoHa./cM. p11c. 14/. )J.nH_il~nbue_nX:U'ero auann3a'Mhi· 6yneM oT-· · 

_....;__x_/ ______ ....;_....;_ __ ,_-.-.-.-_..;..··. . ·_. ·. ·.. . ·: . . .. 
.. Heo6XOLlHMO, : OTM8rHTb1 ·'ITO BCe coo6pB;>K8HifH 1' OTHOCS!IUII8CSI K rtHc}:l-, .. 

paKUIIOHHOMY, 7T7T . "-:P8CC8SIHRI0 1 H8 SIBJlSIIOTCSI OKOH'laTeJlbHO yCT8HOBJleHHbiMH, B , · 
!taCTHOCTIIj lienb3H. liCKlliO'IIITb Toro, qTO KaKast-TO '18CTb 7TTT -pacceSIHIIii, co"'-· 
nposo >KU a eTCH n epe3apSIUKOii, · M o>K eT 6biTb c aTHM · CBSI3au6 ·cyw ecn3oaauue 
,HeKOTOporo KOJ1H'I9CTB8 6biCTpb!X rr 0 .;;,M8.30HOB /eM, pHCo 7/, a ~TaK>Ke 6biC-

, . . .. + . ' . . . ' 
- Tpb!X ' 7T -M830H0Bo ·.· 

I, - ""....:._ • 
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T01lbKO TaKite C06biTHSI, B KOTOpb!X o6paayeTCH ·6l,rcTpblH TT -Me30H 

>J 3 Esa/clxi, C"lUTe.s, 'ITO ·B 9THX cny"laHx:aepXHUe.y311bl o6eitx nHa-

6 ItpaTb 
.. · ,, 

/P 6 · . na • 
rpaMM COOTBeTCTByiOT .llit~paKUMOJiHOMY -paccesinu!O. hpu siux ycnoB"HSix~ 

B paMKax 'Ka)K.nofi ua· paccMaTpimaeMbiX cxeM cymecTBYIOT· oilHo3Ha"lHble uao

Tonu"leCKMe, COOTHOW9H1ISI, c:e:~3b!B,iuomue .1\{e)Kliy co6ofi Ce"leHitSI pa31JM"lHblX peaK-
.·,. ' 

UHfi. M o:iKHo Ha.neSITbCSI, 'I'To conocTaBireHIIe yKa3aHHblX COOTHOlll eHHti ·c. 9KCne-

piiMe~~an~HblMH .naHHbiMM n03B~11MT C,lle~a·T~ H9KOTOpbl9 3aK.11ID"leHIISI ·.o-6 OTHo-
··' ,__-~ ... ' I • " -:. ~. . ·.• . ·~···.- ; , - ·_:_,..,_:·_ , -~-, •. · __ : __ ·•· .. ;_ - ·, 

. CMT911bHOfi p0111t nepH~epM"leCKIIX B3aMMO.ll9fiCTBMi!: C HyKnOHHOfi: It. JI30GapHOH .llM" 
. '· '• . -- - .. · . . ~- ~ . ' 

:_couuaimeu le,cnu,. KOHe"lHO,. Mbi HMeeM .neno c .n~<P~P~-KUMOHHbi~ 
-- . ' l .• -

.TTTT -pacces-

.. HMeM/ ••. l 

B CBR3It cne.ny'eT o~u.naTb, ·'ITO .nnH 2-iryqe_BbiX aaanMo-

.neiicTBMu; Macca MMWeHII KOTOpbrX, onpe\.neneHHaSI no' II,lleH.TM~MUHp_oBaHHOMy npo-

To'Hy, MeH~~e 300 Esa/c
2

, yrnoaoe .pl}cnpene~e-Hu~ TT- · .-Meaoaoa 5 mt citc
7 

·TeMe BhlTSI~y~o anepe.n. 
. . . 

pacnpe.neneHMe .nefi:CTB!tTe~nbHO 8CMMMeTpH"lHO C pe_::JKMM .npenMyiUeCTBOM anepe.n • 

. J1eno. no~:aaaTb, ttTo npn u~o6apHofi .nuccouuauuu ~H:cno. Me.cineHHhrx npoTo :-:-· 

HOB B 

TT n - B3aMMO.lleiiCTBHHX; HanpoTn:B, npM HYK110H~OM .ll.MCC~UIIaUM~ M·e.nneHHble. 
' ' .,-- - . •' ' . . ~ ' - . 

TT-~ -aaaMMOD: efiCTBMS!X . .ll 01J)KHbl~ BCTpeqaTbCSI B.llBOe 'lame, ·qeM B 
\I,' •, • • '• - •• • • • , • • ' 

~- . 
BbiX. 77: P -B38MMo.llefiCTBHSIX 0 CO.ll9p)KaiUM.X .. -. - . . ' .· " TT, -M930H~ C MMny11bCOM 

.. ( . '' . . . .· ·.. .. · ... 
'l '3,0 Esa,J,c l,51 co6biTHel, o6Hapy~eHo ·24 Me.cirreHHbiX npoTo_Ha 

.. /c p ~ 1,2 BsaJC:h B TO 'apeMR 'KaK 17 Toexny"leBbiX 
. ' xx/ 

Bcero. miWb 2 Me.nneHHbiX .npoToHa • 
' .·1 ' ••.• 

4ucno Me.nneHHbiX 

COCTaB1JS!Tb 5/7·~T "'MC118 M9.ll119HHhlX 1T M930HOB B 1T • P '-a3altMO,llei\-

. x 
1 
TaKoit Bbr6op· ~ac~n'qHo ·casaaa ·~ oTcyTcTBiteM 5,6~1,8 -nyqeB!DIX aaau-:-

Mo.neiicTBMfi, a KoTopbrx o6paa.oaancSI ~hi. "- -MeaoH c P 
1186 

,;;:. 3,0 Esf!fc •. 
Hanu"lne TaKMX B3aHMo.neiicTBHii npoTMBope"'Hno 6br o6oHM,_paccMaTpHBaeMbiM 
cxeMa~x I , .. ·. ·, . ' . ·, ·. ··. . . 
. BbrWe OTMe"lanocb, 'ITO TT- ..;.M930Hbl OK83b!Ba!OTCSI Bbl.ll9~9HHbiMH ,no -

' cpaBHBHHID 6- 1T + H - .77° -M eaonar:i.n. nony"leHHble cae.neHHSI . o6' OTCYTCTBHH 
.npoTOHOB a· TT", n · -naaHMO.lleiicTBHHX,> 'Ki:>TOpbie erue' Tpe6yiO~ y;o.';I,fi;;llliSI; 'MoryT. 
03Ha"laTb, 'ITO: 9TIIM cnoitcTBOM o6na.naroT H HyKnOHbi. Cxo.n·Hbr9::::~r~O.llbl MO)K-

. . . . . '., . . ,., :·· '\· •. ' /3~l! .• 
HO _c.nenaTb H .113 aHanuaa, Heynpyrux· pp .-:-aaaHMo.neiicTBII ii /eM •• H~~l!~ep 1 · _.: /. 
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C TBIH!X,. ecnH- !!.HCCOUH8UHS! H3o6apHaS!, 3KcnepH\1eHT8HhHO llHS! 7t + -Me30HOB :c 

HMfiYHhCOM < i,2 BaBic aTo OTHow E'!HHe cocTaBnsreT 0,9 "t_ q,B B TO BpeMsr KaK' 

llpH H~KHOHHOH .llHCC~UH8Ul!~ B' - ... • /,·, • ' < ' '• +'. ·--
TT_ n· -B38HMO.lleii:CTBI!S!X MeLI:neHHble 7t ,-Me-. 

30Hbl . .llOTOKHb( fiOHHOCfb!O OTCY'!'CTBOB8Th, 

C . .zlpyrofi CTOp-OHbl,. llHS! .llBYXJiy'ieB_blX B38UMOnefiCTBIIii:
1 

'a KOTOpb!X o6pa~ 
' ' ~ . . - -. . . . ' 

3YIOTcsr 
17 

-. :Me3~Hbi;·npeLI:enhHO 6on'hlL oil: siieprr!H) GaM eTHa · oonbiu asr !lPMM ecb ·. 

HyKHOHHOH llH,CSOUH8UIIM. lleii:cTBMTeHhHO,.; npM _U30oapHOH. llHCCOUM8UHH 'IHCHO 

.llByxny_'ieBbiX e:3aH_MO.lleii:cTBHii: c 6biCTpbiMH. .TT - Me30H8MH .llOJI)KHO OTHO-. 

CliTbCSI K :'iHCIIY aHaHOf'H'iH b!X 'ieT blpexny'ieBbiX. B38MModeficTBMii:, KaK', 4/5, cp aK-. - . . . ~- . 
. - -

Tl!'ieCKH 9TO OTHOWeHHe OK83hlBaeTCSI 38BHCS!W~M 0~ 3H@pf'MM 1T -M_eGoHa, 

KaK _sTo BM.llHO aG Tat5nnub; lX. Ecnn o-bL.lluccoimauHsr np-oncxoLI:ilna no :oLI:Hoi1 
. . . . . 

;' . - .· .- . . . - . -~ --. \ . :. ' . -. ' '" . '\ 

TO/lbKO HYKHOHHOfi CXeMe, .TO yKa3aHHOe. OTHOWeHne ObinO' Obi oecKOHe'iHO 6onb-:_,-:-

wHM, T.K. 'ieTbipexny'ieBbie B3aHMOLI:eii:cTBHS! ·ae _ .z:(OJI)KHbi 6bmn 6bi nMeTb Mec-
x/ -- .. 

Ta 

' 
. ;< I 

nOM HMO pacCMOTpeHHb!X Bhlll.l e O.llHOMe3oHHblX B38HMO.ll-eii:cTBMii:- cymecTee'H·~ 
~ - ' . ..f' 

HYIO ponh arpa!OT, no..;.BH!!.HMOMy,. I! BaaHMO.llefiCTBHR··C ·6onhiu"iiM 

TyaribHb!X 1t \:-Me~OHOB,-Ka·K ~)Ke_OTMe'iaHOCbt HMfiYrihCHb!e M 

'iMCHOM Blip- - _ ( • 

y~no~b!e xa-- :·< 
paKTepncTHKII BTOpH>iHbix npoTo~oB H~MeHsrioTcsr c pocTOM KpaTHOC.TH. B Tafsim- · 

ue X npaBe.lleHbi oueHKH .Benri'iHHbi M t -llHS! 1t P -B38MMO.lleHCTBHii: pa3,.-

· nii'iHOft MHO)KeCTBE!lfHOCTH, lln S! COOb!TMii:, B KOTOpb!X HeT Hll eHTHcj:lnunpoBaHHbiX 
-- ' ' . '' . - + -,' ' 

llpOTOHOB II Bee fiO;TJO)KHTeHhH b!e 'i8CTMUbl 'C~IIT8l!HCb 1T ":"M 830H8M H, Benii'il!Ha 

JV\ t B bl'il!C/l SV18Ch no cj:lopM yne: 

\1 t ::,_ _}; (F: i-,... P. cos Of) 
I ' 

._CyMM,I!pOBaHIIe llpOII3BO.llliTCS! no BCeM 38p~)KeHHbiM - _,TT -:-Me30H8M_ H y·-'KBaa-_ 

TaM OT_ pacnaLI:a 
TTO 

-M e30HOB, oTaocsrm nxcsr · K ll a!t~oMy'coobiT;~ :o. M IIHHMaJib-
- . ,·- ,I + • • ' 

' . - . 
Hhle H M8KCHM8JihHhle OUeHKH M t· nony-'feHbi B npe.llnOJIO)KeHaH, 'ITO Heii.lleHTH-· 

cj:JHUHpOB8HHb!e fiOJIO)KHTeJibHbJe '18CTHUbl ~BJIS!'OTCS! 
+.- . . __ - ·. 

1T -:-,-\1 e30H8MH,' nn6o, COOT-,_ 

x/Ecnu. obi oKa3~JIOCb, <i:To -OCHOBHyio ponb s· ne~Hcj:lepH'IeCKHX B3aHMO.lleil:

c-T BHS!X l:irpa eT - "'ayKJIOHHaS! ll HCCOU a au II S! ", TO yrrOM S!HYTbiii: B hllil e . pe3yJibTa·T ,CBII

.lleTeJib,CTBYIOlllllft o6 oTcy-icTBHH- -M e.ll:ll eHH biX r:ipoToHoB ,B- rr -n --BGaHMO.ll eii:cTBH

srx,M:o)Kao,'ndnnTb, E)CIIM rrpe.llrr.ono·:ll~IITh,-'ITo _a("·rr-it 0-)>"a( 17 -'· 17 ~) H-, cne .. 

!!.OBaTenbHO; B TTTT -B38HMO.llCHCTBHSI~ l!MeeT- MeCTO pacceSIHIIe,;_·_c rrepe3apSI.ll-
KOH. 

> / 

\_. 

' 
~ 

~

~ 
-~---
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IOHOB:-C 

•tH KBK'. 

+~ . ', 
· . ,..Me-

<?5pa~ · 

1M.ecb · · 

~no. 

HO.;. 

. ' 

HOH 

5. . ·' 
Ollb-;.:: 

Mec-

. . 
' . . ~ 

·l1p-

xa-

5iln-

paa-:-

HbiX 

.'!Iura 

lOT-

leli:
,CBH-· 
TBn-· 
.cne~ 

:n-, 

I 

~ 

'v , 

.L7 

0 ,riC>TepsrHHOll npOTOHOM npH CTOl!KHOBeHHH C 17 -Me3oHOM~ ·ecnu pac-

cMaTpnBaTh' 11 p -BaanMonelic;:Tilue B .TaK HB3biBaeMo:ii: S -cncTeMe; B ·~o-, 
136 I ·· ' . ·. 

TOpOfi i1CXOnHblil:. 17 -Me30H nOKOHTCH . .13HeprHll npOTOI!a B 9T9H CHCTeMe 
I 

• - f • 

paBHa ':::! 46 BaB'/.; nony''leHHbie 3Haqe'HH51 nnll cpenHHX IIOTepb TBK)Ke, 

rrpneen~Hbi B Ta5nHue X. K aK BllnHo na Ta5nnuhi _X, Benn'lnHhi M
1 

n o 
IIO-BHniiMOMy, 38BHCSIT. OT MHO)i{eCTBeHHOCTH, ''ITO CBnneTel!bCTByeT 0 COOTBeT-

1 

CTBYIOIUeM H3MeHeHHH XapaKTepa B38HMonefiCTBHSI ly't>il eHblll,eHne "cTeheHH ne-. . . . 

. . . 

Lln sr Be ex 17- p -B38HMOnelic-i;BH:ii:, paccMaTpHB-~eMbiX CYMMapHO, Bel!H'IH-

Ha !\ft H 0 OK83b!B8;?TCSI noBOl!bH0
1 60l!bll.i0M~ 0TC:IOna, rro-BnnHMOl'viy; cneny-

eT, _'ITo cymecTByeT 6onhwasr rpyrrna' Heo_nHo1-1 eaOHHbiX BaanMoneilcTBnfi •. .[le:ii:

CTBHTel!hHO, H3 C8Mb!X rpy6biX MonenbHb!X rrpencTaBl!eHnfi BblT.eKaeT,· 'ITO nnll. 

onHOMe30HHb!X B38l!MOneficTBHfi. IIOTepH aHeprnn B· S CHCTeMe n~ll)KHbl / . 

Ob!Tb 6l!H3KH K. 3Ha 'l,eH~IO * ~ 0~15, B TO BpeMSI KaK aKcnepHM eHJ_B.TibHO 
0 · ' xxl · 

= 0,47 + 0,57 • 'LfTo KacaeTcsr, "ncTHHHo-ueHTpanhHbiX" ~aaHMoneli-. 

CTB!1il: 0 COIIpOBO)l{naiOIUHXCSI o6pa3~B8HHI"M BTOpH'IHOf'O. HYK.llOHa O'leHb OOl!bWOfl 

'9Hep'rn~, I B n.c.K.'f, TO B HBCTOHIUee Bpe:Mll Hel!b35L eme CK838Tb H!I'Iero CKom,

KO-Hl10Yah orrpeileneHHOf'O 06 I1f OTHOCIITe.TibHO.fi. ponn l1 CBOMCTBax. 

Mo)l{uo, onuaKo, oueunTb cpenuiOIO aueprrr10 H~K_no~a B n.c~ no cpenHHM 

rroTepsr~1 aueprHn B S · -cncTel'vie nnH Bcex. 11 P·. ;-BaarrMone:ii:cTBn:ii:, KpoMe 
! 

Tex, nnH KOTOpbiX BenH'Il1H~ Mt ,.· orrpeneneuuaH no MenneuuoMy rrpoTouy, 
2 . . · .. ' . . ,· . 

. ~ 0,3 Baelc IT.e .• nnsr 87%. B38HMoneficTBI1il:l. B aToM cny'lae : o• =;0,54 .;-_ 

..;. 0,66 11 nnH cpenH"efi. aueprnn HYKJioua . B n.c. rronJ':'IBIOTcsr oueuKH 

\· 

xl . 
Ow rr5KH B Ta6nHue 6biJIH uenocpencTBeuuo·, Bbi'IHcneHbi TOllhKO nnsr 

cyMMapiibiX cpenaHx 'IHceri. no nony'leHHbiM auaqeuH~M, c y'leToM ua6niO.i::(aeMo.;; 
ro 'IHCl!a )1 '-KBaHTOB,' otieHHB8l!liCb 3aTeM. OWH6KH nn5! Bel!l1'IHH

0
, COOTBeT-

CTBY!OlUHX Ka)l{no:ii: KpaTHOCTH.\ ... 
xxl · . · · . . . . 

B· 'cooTBeTcTBHH c npHH51To:ii: B' aacTosrmee BpeM sr ¢euoM euonorH'lecKO:ii: 
. KnacCHcPHKaune:ii:1 K nep~clJepH'I~CK~M aaa~MOAeficTBH'srM oTuocsrT~sr Te, KOTOphie 
conpOBO)l{naiOTCSI ,Mal! Oil: noTepefi 9HeprHll H. CllllbHOil: 8HH30Tponuefi' BTOpH'IHb!X 
<iacTHu •. C aTo:ii: TO'IKH 3peunsr B paapsrn. nepH¢1epH'leCKHX MoryT nonacTb H 
MHOrH_e H3 o6cy)l{naeMbiX ueonuoMeaou·u'biX BalmMoneficTBHil:. B .'l~cTiiOcTu; B " 
casraH, c' aT~M MO)l{HO yKaaaTh, t.iTo !!nsr· B3aHMoneficTBHH. c M

1 
> 0,300 Baalc 2 

B c.u~rr •. yrnoBoe pacnpeneneuHe TT -M esolioB oKa3biBaeTcsr auuaoTponHb!M, 

' 1 

... · 
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: 06m;ee qHcJio · 38 
. cnyqaeB 
. . ~ . 
t!HCJIO ._cJiy- ~ .. · · 
qaeB~~Men~ . I9. 
!lHX 11 -we-
30H·c HWn.~ 

. &afa ~,q s~ 

Ta6Jniqa· Ylil · 

- Co6wTHJt ' Cy.w.ra 

e IYt->~3 D)fz' 

'2I "· 59· / 

. 5 .' 24 

cpe,J;HHl • 2 6+0 3 
HjllYJILC . ' - ' I ,3.:!:.0,2 2 ,O.:tO~~ _ 
fl:..MesoHa· 

'B Jl.C .lt~. ' ·~ 

. I 

Ta6JIHI.(a IX 
,. 

£,.- • 2,0E3B ,'3,0E3B 5,0 E3B 

I ,4.:!;.0,3 2 ,6.:!;.0,8 3,2.:!;.1,3 

I, . 

• · Ta<5JIHI.(a X 

/-

l 

't.' 

~oJEecT- ·}fi(E3B/c2)BWttHC
-BeHHOCTL ,JieHO TOJILKO'llO 

·sapJtlEeHHWM BTO
·pHqH. qacmnaw: 

.fft (E3B/c2 )BHtiHC-
. · neHo c yt~eTOij . · 

BKJia,na OT II -
lle30HOB 

8 
'"" •,.' 

mitt. mqx. 
'2 O,I8 0,41 

4' -~ •. 0,36 0,53 

6,8 0,"49 0.~58 

·. 2_ ' 4', 6 '8 . 0 30 '. 
. ' ' 

0 48 
' 

;· 
~-

I' 

., 

mZtt. ··· ma:x 
. 0,30.:t0,06 0,44.:!;.0,06. 

0,54.:t0.;I2 0,59.:t0,09 . 

.· m"l~t:. 
0,32.:!;.0,06 

0,57.:!;.0,!3 

ma.x 
0,47,±0,06. 

. 0,63.:!;.0,09·. 

'0~7!.:!;.0,30; 0,80.£0,3:8. 0,76.:!;.0,32 0~85.:!;.0,32 
_0~44.:!;.0,06 . 0,54.:!;.0,05 0,47.:tO,CJ7 _ 0,57.:t0,05 .·, 
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E .. = /1,2 -::· 1,8/ BaB~ ecnH· C'iHTaTb, ·,'iTO .nnSI HyKnOHOB PJ.· = ··/0,31 -na6.p ·" 

-;- 0,47/ Baa/c. HHTepecHo B. CBH3H c arHM 'oTMe;HTb, qTo ·aH~prHH HyKnoHa, 
• • ' • ~ • ' • • .'.. ' • • > "' • : I ' ' 

KOTOpb!ll: nocne B3aHMO,QeHCTBHH ;OCTaHaBnHBaeTCSI B C,U,H,, · . . .' .. '\ . 

HaBeCTHO 
.. . . 134.1 /35/. 

/eM., 'HanpHMep . · ·' - I, 'iTo npH ~.aaHMo.ne_iicTBHH 6biCTj:JO-
1 

ro .ITpOTOHa c' npOTOHOM ITOTepH 9HeprHH {) pp;:'·0,4, T~e. a;o BCSIKOM cnyq~e He 

npeBb!lllaiOT Bemf'iHHY .. 2,l()Tep,b _aaeprHH npH CTOnKHOBeH.HH fibiCTporo npO'l'OHa C 

TT -Me30HOM / 8 TTTT -:-; 0,47 + 0,57 I. EcnH rpy6o. npe.ncT~BHTb c~5e . 
'"' ' . . .· . . 

. K8)!{Llhlll: .H3 HyKnOHOB COCTOSilull~ H3':HeKo'Toporo. "Kepaa" H TT .-Me30HHOll: 
l .· . . ' ; ',' •' :_ ·:, . ·. 

o5ono'iKH 1 To yKa3aaaoe o5cTOHTenbC::TBo' MO)!{HO · 6orno ,6hi noi1 HTb, · ecnH ·,6hr 
1 

· 

"OCHOBHYIO pOnb~HfpanH CTOnKHOB9HHSI THITa "o6onoqia" ~- "Kepa"·~ npaKTH'i&CKH 

He HMenH M9CTa ·CTOnKHOBeHHSI .THITa .. "~pH"'- "Kepa", npHBO.UHUIH.e, 9CT9CTBea-
r · ·. . . · /36/ · · 

ao, K 6onbUIHM noT.epSIM aaeprHH /eM. TaK)!{e _ · 1. Y'To'iaeaHe yKa·aaaa~ll: 

rpy6oii KapTHHhl Tpe5yeT. ,QanbH9HWHX HCCne,QOB8HHH, 
. ·," 

· B • aaKn;,'ieaHe · aBTopir Bhipa)!{aioT 5na~o'.napJtocTb B.H •· BeKcn~py. aa. Ha

T epee K pa5oTe. H n~ne;lib;e' COB9Tbi1 .[l.C •. "'epHaBCKOMy' aa o5cy)!{ne_HHe no-\ . . . 

nyqeaaorx · peaynbTaTo II, M • .H • .Uaaomri. aa yqacTHe B paapatloTKe·M~TO,QHKH 

HOHH3aUHOH~hiX H3MepeaHii H -non;aaore .nHcKyc~HH, · KonneKTHBY _ ()T.nena · CHHXpo:.. 

cpaaoTpoaa aa npoBe.neaHe o5nyqeaHii, .a. TaK)!{e KOmieKTHBY .·na6,opaaTo-~, yqacT

BoBaBwHx B H3MepeanSii H pacqeTax. 

npn npoBe.neann·. pa6oTbi- 5onbUIYIO noM.OIUb OKaaan _IO;A~ ~Mop"'.nHH, 
KOTOpOMy aBTOpoi Bb!pax{aJ6T rny5QKYIO. 6naro.napHOCTb, .- . ~. - . . 
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VIMnynhCHhie pacnpeaeneHHH rr -MeaoHOB B n.c.K. H3 

TT p B38HMOJJel!CT8Hl!o rHcTOrpaMMa, ' OTMe'leHH8SI nyHKTHp-

HOll flHHHeA.- pacnpeaeneHHe !10 CT8THCTH'IeCKOl! TeorHH 0 

nony'leHHOe C liOMOll{biO Ta6nHU cny'lal!Hb!X 3Be3JJ/2Q • 
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Yrnoeoe pacnpeaeneHHe Y -KeaHTOB B c.u.H. H3 ecex 
,- n H rr-p -eaaHMOJJeliCTBHl!. 
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3HepreTHqeCKHe pacnp~aeneHRH HaeHTR~RUHpOBaHH~X npo
TOHOB B n.C.Ko H3 rT P -aaaHMOaeACTBHft; nyHKTHpOM Ha
HeC9Hbl rBCTOrpaMM ~. OJKHaaeM~e no CTSTHCTHqecKOft Teo
pHH /Ta6nuua cny'laAH~x 3Be3a120/ I. 
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no aaHHbiM patSoT/26/,/27/,128/. 
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PHc ,. 10. Pacnpenen e Hae no MaccaM MHllleHH 'tf t rr p - B 3 8HMO.llell:cTBHi!, 
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B KOTOpb!X cpe.llH BTOpH'IH bi X '18CTHU H.lleHTHtPHUI!pOBaH npOTOH, rHCTO

rpaMMbi, OTMe'leHHbie nyHKTI!pHOIJ: ni!HHell:, - C05b!THSI C HeH3B eC THOIJ: 

ITOnOMI!TenbHOIJ: '18CTII.Uell:, C'IHT8BllleiJ:CSI DpOTOHOM, 
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uHpoBaHHOMy rrpoToHy. PacrrpeaeneHHe sTHX )!{e rr -Me30HOB 

B C,U,H, / cHCTeMa M930H - HyKnOH/ 0603HaqeHO IIYHKTHpHOA 

nHHHeA, 

#~-------------------------. 

Zl 

l6 

ZY 

2Z 

zo ,, 
16 

/1( 

/Z 

/0 

a 
6 

¥ 

--., 
I 

r--
1 
I 
I 

-- _J 
I 

r-- ---J 
I 
I 

z 
ol-----~--~--~--~------~~~-4--~ 

-1.o -aa -46 -M' -az o.o o.z 0.11 0.6 o.a ~o 

Cose• 

Yrnoaoe pacnpe a enE!HHe aapR)!{eHHbiX rr -M eaoHOB a cHc-

TeMe .Q B YX TT -Me30H O B !{3 TT- p -B38HMO.Q9MCTBHA, B KO-

TOpb!X "Macca MH JJJ 9HH" \ft 0 B bJqUCI19HH8SI riP H.Q9HTIIcPH-

L!llpOB8!iHOMY rrpoT oHy , oKaaanacb 6onbwe 0,300 Bas/c2. 

rlo!CTOI'p8MM8 1 OTMeqeHH8SI rryHKTHpHOii nHHHeli, - YI'IlOBOe 

pacnpeaeneHHe sTHX .>Ke 

M930H- HyKnOH/. 
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