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c ~HCC8pra~He~ woxHo oauaKoMHT:&ca B 6a6nHOT8K8 RB9 Ol1Hl1• 

YqeHu~ C8KP8TBp:& CoBeTa 

_KBH~H~BT t1JH3HKO-MB~-· .· .. 

HBYK . . tf V .. 
M.<ll.~Wl!EB 

OEmAH XAPAKTEPMCTI1KA PAEOTU-

AKTYBH:&HOCTD npo6JI8l.IU, B HBCTO!lll\88 Bp8Mll OOJI:&rn08 BHH!.IB!U!8 YABJIH

BTCH J.ICCJIB~OBBHH!ll.l npo~BCCOB MHOlltBCTBBHHOrO pOlK~BIIUH npu Bh!COKUX 

aueprnHX. UayqeHn8 aTHX npo~eccon ycnell!Ho B8~BTCH Ha Kpynuux ycKopu

T8mtx JJnpa. Ouo ~a8T BBiKHYIO nurjiopMB~HIO AJIH Bh!HCH8IUIH CTPYKTYPhl a~po

HOB H UOCTPOBIIHH '£80Plll1 CliJI:&HOrO B3BHM0~8i1CTBIIH. ~CCJIB.l(OBBIIHH B38111J0-

~8iiiCTBIIM qaCTll~ npH BhlCOKUX 8Hepri1HX Bb!HBHJIH H8KOTOpb18 8MUHpnqecKH8 

38KOHOM8pHOCTll MIIOllt8CTB8HllhlX npo~eCCOB 11 CTUMYJIUpOBBJilfl C03~BHI18 pH~B 

npnOJII1lKBHHhlX TBOp8THqeCKHX UO,l(XO,l(OB H t1JBHOM8110JIOrHqecKHX MO,l(8JI8U, 

KOTOpble ,/(BlOT B03lAOlKHOCT:& OO'bHCHH1'b p83Jilt!qHhl8 CBOLiCTBB MHproqaCTUqHI>IX 

peaK~nn. Eon:&moe aHaqenHe n!A8IDT aaKoHO!AepuocTn, ycTanonneuuue npH 

Hayqe!IHH CllB~HBJI:&!IOrO KJIBCCB MHO;KBCTB8HHhiX npo~eCCOB - TBH HB3hlBBB

MhiX IIIIKJII03HBHUX npo~eCCOB, 

11ayq8une nHKJII03HBHLIX npo~eccon oopa3oBaHna ueiiiTpan:&nux cTpauuux 

qaCTH~ U 0 -KBBHTOB BBC:&MB BKTYBJibiiO npu IICCJI8,1(0BBHHU Heynpyroro 

B3BUM0~8HCTBHH qBCTU~. BBlKHb!MH MOMBiiTBMU B 3THX ¥!CCJI8AOBBHUflX HBJJHIOT

CH onpe~eJieiUte ceqeHUH o6pB30BBIIl1fl UCCJIBAYBMhiX BTOpnqHh!X 'lBCTH~, UX 

Ul!OlKBCTB6HHOCTH ll cpe;llHHX clJll3HqeCI\llX XBpB!tT8pUCTUK t B TBKJKB Hayqeuue 

HHKJII0311BHbiX CllBKTPOB, KOTOphiO UOMOrBIOT llOHflTb MBXBHH3M CllJibHOrO B3BH

MO~encTBHH a,npOHOB, npHBO.llf!U(Ull It 00p830BBHHIO 118ltTpBJibHLIX CTpB!Il!hlX 

qaCTll~ 11 Ji0 -M830HOB, 

Uen:& pa6oTu 

I) UayqenHe poll.l{enHa A -rHneponon B :n-p ,'JT-tt, n :Jr-c -
naaHMOAencTnnax npH nunynbce 40 raB/c; 

2) 8KCnepllMBHTBll:&HOO llCCJICAOBBHllO l.II!OrOIIYitJIO!IHLIX 7i-C - B3811MO

~ellCTBllll c oopaaonamieu ~nyx A -rHneponon u cpanuenne nonyqennux 

peayJI:&TBTOB C npO.l{CK03BHHHMII KBOpKOBOll MO~Bllllj 

3) l:layqeane nonapnaa~nn 1\ -rHneponon B peal{~HH :Jf--nponan 

np11 40 l's!i/ c; " 
4) AHBJIH3 W!OlKBCTBOII!IOCT.lf ll IIHI\lli0311BIIbiX CllBKTpOB l[ -KBBIITOB B 

J(-P -BBOlUIO~OtlCTBUflX C OClpB30BBHHBM CTpBHH!;IX qaCTll~o' 

HonHBHB paCloTu. BnepBue npn anepruu 40 raB Hayqanoc:& oClpaaoBa

nne A -rHnepoHon B :;r-p 1 ':il"-n. H Jf-c - naaH"!o~ellcTnnax. Onpe~e
neHu ceqemm o6paaonaHHH f.. -runeponon n sTHX peaK~HHX u npoanannan"

ponanu HX 1\ElKOTopue HHKJIDaunnue pacnpe~enemm. Bnepnue nonyqeau pe

aynuaTu, XBpOKT6pH3YDiiiHO r.moroHyKJIOHHUe J(-C -BSOIIMO~ellCTBHH C OCl

paSOBBHl!OM ~nyx 1\ -rnneponon. BnepBue onpe~enena nonapuaa~HH 1\ -
rHnepOHOB B peaK~Hl! Jf- + C3H8 npll 40 l'sB/C H BUHBllBIIB ee 3BBHCllMOCTb' 
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OT nonepeqnoii KOMnOH6HT!1 Hl.!llYII:&Ca f\ -qaCTlll.l• llnepBble HCCJI6,liOB8HO 
COBM6CTH06 po~eHHe H6HTp8JI:&HUX CTpaHH!1X qacTHl.l H 2r-KB8HTOB. 

HayqHaH uenHoCT:& pa6oTu. llonyqen 11 npoaHanHaHponan oon:&moii 
3KCnepi1M6HT8JI:&Hl1if M8T6pH8JI no :Jr-p 1 :if- f1, 11 JT-C - B38HMO,li6HCTBHHM 
C 00p830B8HH611 HeiiTp8JI:&H!1X CTpBHHhlX qaCTHl.l H O ....:KBBHTOB. 

Peayn:&T8T!1 1 nonytieH!We npH HayqeHUH HHKIII03HBH!1X JT-pJ :JT-I'L H 

~-C- peBKl.lHH C OOp830B8HI16M j\ -runepOHOB,HM6IOT C8MOCTOHT61l:&HOe 
3H8q6HH6 1 a KpOMe TOl'O,,liBIOT B03MO~HOCT:& 001166 nOCJI6,liOB8T6JI:&HO npo
CJI6,lii1T:& llH6preTuqecKyiO 38BUCI1!AOCT:& _pa3JIHqHI>IX xapaKTepHCTHK :r-p~A+·" 
pe8Kl.li1H 1 nOCKOJI:&Ky B 11HT6pBaJie HMnyn:&COB 25+100 raHjc H6T 3KcnepHM6H
T81l:&HbJX ,ll8!1lll1X. liiHr})OpM8l.ll1fl no ·:JT-/1, 11 Jr-C B3811MO,llellCTBI1HM C PO~,lle
HI16M A -runepoHon npu n11coKux. ::meprHHx noo6111e oTcyTCTByeT. 

ITponel{eHHull aHan11a Jr-c -BaaHuotteiicTnHil c poJK,lleHueu .IIBYX A -
r>-~neponon 11MeeT oon:&moe an8qenue, .TaK KBK ,I~an BOSMOlKHOCT:& nony1!11T:& 
xapaKT6pi1CTI1K11 MHOI'OHYKIIO!IIIb!X B3811M046liCTBHli B H,llpe yrnepO,ll8. 

H8yqnyiO uennocT:& npe,IICT8BJIHIOT peayn:&T8TLJ, .nonyq'eHHLJe np11 Rccne
.IIOBBHIHI nonHpl138l.ll1l1 A -rRnepoHon, n qacTHOCTH, aani1CHMOCT:& nonHpl138-
l.ll111 OT nonepetJHOl'O HMnyn:&C8 f\ -rHmipOHOB. 8TO HHTepeCHOe HBII6HH6 
CTBBHT HOBUti BOnpoc nepe,11 'l'60pl1eJ.l. C111lbH!1X B3811MO,li6HCTBHH :meMCHT8p!1!1X 
tJ8CTI1l.l. P8oOT no· uccne,l~OB8HHIO 38BUCI1MOCTu nonHpuaauRu oT nonepeqHoJ.l. 
KOMnOH6HT!1 HMnyn:&ca f\ -tJ8CTiil.lLI B pe8Kl.lliHX

1 
B!13B8HHLIX Ji- -MC30H8MH B 

HHTepB8Jie 11Mnyn:&COB 15+100 raB/~HeT COBCeM. 

ilpOB6,116HO 11CCJI6,110B8HI1e BIIHHII>-Ifl pOlK,li6Hllfl HellTpan:&HLIX CTp8!1H!1X 
tJ8CTlll.l 118 X8p8KTepuCTI1K11 JT0 -M630HOB B Ji-p -B3811MO,ll6liCTBHHX. 

llp8KTutJeCK8H geuuocT:& pa6oTbl. Peayn:&T8Tu, nonytJenuue B ,lluccepT8-
l.lHH, MOI'YT OUT:& ucnon:&30B8H!1 npu ll118HI1pOB81lll11 HOB!1X 3KCnepHM61!TOB no 
8,llpOH-8,11pOHHUM H 8,11pOH-fl,ll6pi!UM B3811MO,li6HCTBHHM 118 YCKOpliT61IHX H ,llllfl 
p83BI1Tllfl MO,ll61l6H H T60p6THtJ6CKHX nO,liXO,liOB K npOU6CC8M MHOllt6CTBCHHOl'O 
pOJK,lleHHH npu BbiCOKHX ::JHepruHx. 

Anpo68ijHH p860Tbl. Ocuonuue peayn:&T8Tbl.p860Tbl .llOKII8.liUB8nHc:& H8 
COB611(8HHHX COTPY.llHI1tJ6CTB8 no H3YtJ6111110 B38HMO,li6HCTBHit H8 CHHMK8X C 2-
MeTpOBOli nponanonott nyaup:&KoBoli K8Mepu OHH£1, 118 cecCRHX 0TAeneHHH 

H,llepno.i1 ilJHauKu AH CCCP B 1979 r. u 118 Mellt.z~ynapo.z~uoll KOHr})epennuu no 
!})113HKe BLICOKUX 3Heprlli1 B M3,lii1CO!I6 (CiliA) B !980 r. 

lly6nHK8ijl111. 0CHOBIIOC CO.ll6PlK8HH6 ,lii1CCepT8UHOHIIOH p800TU ony6JIUKO
B8HO n 4 CTBT:&HX B ~ypuane "H.z~epH8H WH311Ka" 11 B nu.z~e npenpRuToB OHHH. 

06~eM 811CC6pTBU1111. ~uccepT8UHH COCTOHT 113 BB6,ll6HI1fl 1 nHTU l'll8B H 

38KJIIOtJ611HH 1 H3110llt6HHLIX 118 100 CTp8Hlll.l8X 1 BKII!OtJ8fl 9 T8cllll1l.l H 29 pucya
KOB. CnHCOK IIUTepaTypbl H8CtJI1TbiB86T 72 H8HM6110B8HI1fl. 
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! 

ABTOp 38!1\Hli!86T: 

I. YtJ8CTI16 B OOpaOOTKe 3KCnepHM6llT81l:&HOl'O M8T6pi18JI8 1 COCT8BHB
mero ~ 8U T!1C. CHHMKOB, nonyqeHHbiX C nOMOU(:&IO ~yXMeTpOBOH npon8HO

BOii nyaup:&KOBOH KBM6pbl JI.B9 01i1Hl1 npu o6nytJ6HI111 ee :JT- -MC30H8Mii C 111.!
nyn:&COM 40 raB/c 118 cepnyxoncKOM ycKopuTene Y-70. 

2. Peayn:&TBT!1 l!Ccne.z~on8HHH po~.zieHliH A -rRneponon n Jr-pJ JT-n. 
u JT-•zc - BS811MO.lle.i1cTBH~x npu 40. ra15;c: ceqeuuH oOp8aOB8HuH, cpe.z~-" 
11116 MIIOJK6CTB6HHOCTI1 H HIIKJI103HBIIU6 p8Cnpe,li6116HI1H 7\ -rHnepOHOB B 
3THX B3BI1MO,li6HCTBI1HX. 

3 • .l:'eayn:&TBT!1 BH81lll38 pOlK,li61II1fl .llBYX 1\ -runepOHOB B MHOl'OHYK
JIOHHbiX :JT-C -B3811MO,lleitCTBI1HX H. Cp8BII6HI16 n011YtJ6HIIblX 3KCn6piiM6HT8JI:&
H!1X ,liBHHbiX C paCtJ6TBM¥1 no MO,li61IH KB8pKOB. 

4. Peayn::&TBTbl 8Hanua8 nom!puaal.li1H A -runepouon n :;r- -nponan 

B3BI1MO,ll6iiCTBI1flX npu 40 raBjc. 
5. Peayn:&T8T!1 uccne,llOB8HHli o6p8aon8HHH '( -KB8HTOB B JT-p

B3811MO,li6HCTBHHX C pOlK,li6HI16M HeiiTp81lbHUX CTpBIIHbiX tJ8CTI1l.l• 

CO~EP~AH~E ~MCCEPT!Ullii 

Bo BB6,l\6H.I1H OTY6tJB6TCH BKTYBII:&HOCTD HayqeHHH nponeCCOB MHOlltCCT
B6HH01'0 pO:at,li6HHH tJBCTHU,· .1131181'86TCH HHKII10311BHbiH OO,IIXO,ll K uayqeHI1Rl 
MHOl'OtJ8CTI1tJH!1X npoueccoB, ero P?lllo B li3YtJ6HHH ,lli1118MI1KI1 nponecCOB MHO
lK6CTB6HH01'0 pO:at,li6HI1H q8CTHU 1 .a TBKllte B03MOlltHOCTD HCCII6,l~OBBHHH 3THX 

npo~eCCOB B paMKBX KB8PKOBOii MO,li6JIH, C~OpMynupOBBH8 OCHOBHBH ~611:& p8-
60T!1: H3YtJ6H.I16 :JT-p J 7T-h. . .11 Jr-C - B3811MO,l\6HCTBHH npu HMnyn:&ee 
40 raB/C C pOE,li6HH6M H6itTp81l:&HbiX CTpBHHbiX tJ8CT11U H J.r0 -M630HOB. 

B·nepnott rnane oni1Cb1BaeTcH ueTO.liRKa nonytJeHHH·u o6pa60TKH .liBHHbiX 
. . 

c .IIBYXMeTpono£1 nponanonott nyaup:&Kono£1 Kawepu ~TITK-500 RBS OHHH, o6ny-
tJenno.i1 B nytJKe ~- -M630HOB C HMnynLCOY 40 raBjC H~ cepnyXOBCKOM yc
KOpi1T6116. ,llauu OCHOBHU6 xap8KTepHqTHKI1 KBY6pbl. £i3JIO:at611bl 3T8nbl o6pa
OOTK.I1 3KCnepHY6HTBII:bH01'0 MBTep~ana. Y.li6116HO BHHMBHHe OTOOPY 11 H,li6HT.I1-
~HKBU11H V 0 -co6UTH~, HX HSMepeHH!l H Oc5CtJ6Ty. 

0T06paHH!16 BO BpeYH npOCYOTpa C06b1THH li3MepHRI1C:& HB nonyaBTOMa
TBX THna 11ITYOC", pa60T8Rl~HX Ha IIHHHH C SBM ESCM-4. 06ctJeT COObiTHli 
npoHaBO.liHliCH Ha SBM ooo 1604 A no nporpa101e "rEO<l>Wr". 9Ta nporp8uYa 
KpOM6 BOCCT8HOBII6HHH reOMeTpHqeCKOii KBpTHHU \/ 0 ~C06biTHH H onp~,ll6-
ll6HHH ~H3Hq6CK.I1X napaMeTpOB, OCY~6CTBIIH6T KHH6M8THtJ6CKYRl HHTepnpeTa
~HRl ncero· \/0 -COOUTHH. B 38KJIRltJ6H.I16 wopuHponanac:& neuTa CYYMBPH!1X 

- peayn:&TBTOB (RCP) c ytJeTOM a~eKTH~Ho~ o6nacTH perRcTp8UHH anea.I~, 

\1° -qacTH~ H O ~ KBBHTOB. ' • • Balandin M.P., Soloviev M.I., Shkobin Yu.M. Nuol.Instr.and Methods, 
1963, Vo20, po110o 
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Tart KaK He BC8 o6pa30BaBIDI18Cfl yo -tJaCTHUU 11 }(' -RBaHTbl pac
na,llaiOTCfl (KOH.BepTHpyiOT) B 3lll!fl8KTHBHOti 061IaCTH KaMepu, a TaKl!t8 11M8IOT
Cfl HX nOT6pl1 B01II13H 3B83;1.1U (Ha-aa nepenyThiB8Hl1fl C Tp8K8MH 3B83;1.1U) H 
B uanpaB}J81!11H RO ,llHY KaMepu. (l13-3a H8,llOCT8TOtJH·oro OCB8a!8HHH ,llOHHOit 
qacTH KaMepu), a yo -qacT11UU, Kpoue Toro, pacna,llaiOTCH no uetiTpanb
HhiM Rauanau, 6unu onpe,lleneuu nonpaBRI1, CBHaaauue c 3THMI1 noTepHMH 
V 0 -tJaCTI1U 11 /( - KB8HTO.i3. 

B Ta6n. I npHBe;~.~eau auaqeui1H STHX nonpanoK 
• .J 

T11n < Wr> < W,..) ( WKo) B3. 

:;r-p 4,9s±o,os 2,2s±o,13 2,o?±o,Io 
:JT-11- - 1,9s±o,23 c,ua±o,I6 
:n-- c - 2,l3±0,I3 1,96±0,10 

Taon11ua I 

<.Wr. > 
2,39±0,16 
2,22±0,67 
2,!7±0,27 

Bo BTopotl rnane npet.(CTaBnenhl peaynr,TaTu 113ytJeHI1H oopaao.BaHI1H 
{\ -rHnepoHOB B Jrp I JT-/1, 11 :p--c - naanMO;I.I8llCTBHHX. rlocne 113Me

pemm 11 ~.lleHTnqmKaU1111 V" -co6LITnli, oTo6paHH!.JX np11 npoc.MOTpe npl16nn-
31!Tenr,uo 80 Tb!C. Cl!11MKOB, fl01IYtJ8HO 78 7\ -rHnepOHOB 11 !46 l!80,Z(II03l!atJ
HO l1,lleHTIHj)11UHPOBannux ( 7\"' K0

) -qacTHU. Paa,lle neuue ( 7\ N 1<0
) -tJaCTHU 

llp0113B81\8!10 Ohi}JO C llOMOil!TolO Cfl8RTpa 3iptiJeRTI1BHhiX Mace CI1CT8Mbl ( p1i"+) 
11 pacnpe,lleneuitH no nonepetJHhiM HMllYJibCaM :Jr+ -MeaonoB B cucTeMe no
KOH 7\ -runepoua. KpoMe Taro, 6h!na npone,llena cTaTucTntJecRaH oueuRa · 
,llomt 7\ -r11nepoaon cpe;1.111 ( 7\"' 1{ 0 ) ·. -tJaCT11U c noMO!qbiO yrnoBoro pac
npe,n;eneHHH OTPHJ.iaTeJibHOtl KOMll01!8l!Tbl pacna;~.~a V0 -tJ8CTHU. B U81IOM B 
CTaTHCTI1KY 1\ -r11nepouoB .BOIIIno (35±5)% qacT11U na rpynnu (F."' K 0

) • 

Onpe.z~enenbl ceqeunH oopaaoBaHI1H 1\ -rHnepouon no ljlopuynaM 

- ;r-•:c :rP Jr-P 
GyP= .3oi..n.- + 8 St"" ct. Nii 

7\ N.c'hl-ie • 8 
1.1'1. 
7-•'-c JT-p 1r - 1'-c (:TT- c) 

6 1T"-~~c (.trc) _ 36't.,. + 8 o t.... • No , 
A - N.cal-ls 3 

\.1'\. 

Jr-p · 7-ft.c ~Hs · 
r,n;e O'L..,_ =2I,38±o,I6M6, 6"'i.t.. =I79t2M6, N;."- -non-
Hoe tJHcno ueynpyrHx B3aHMoAeiicTBnn B nponaue, OL - AOnH B3aHMo,n;eticT
BHi1 Jf'- -M830HOB CO CllOOO,!(HNMlt npOTOH8Ml1 B nponaue ol.. =0,56±o,Ol. ··. 
CltMBOn :Jr- 1'-C OTHOCHTCH KO BC614 B3a11M0,!(6HCTBHHM 9T-..:.Me30HOB C H,ll

pOM yrJiepo,ItB. BaaHMo,neiicTBWJ c .fi.JlPOM yrJiepo,ItB 6ea ylleTa BaaHMo,ne~cTB.ffit 

C RB83l1CB060.JJ;HHMH HYRJIOH8MI1 .fi.JlP8 0603H81l8IOTC.fl R8R :Jr -c ~ )l)I.fl TIOJzy'le-
HWJ · $'_?-n. · HCflOJ1b30B8JlC.fl 
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I 1\ 

,llpyroii ueTo,ll: onpe,lleneuHe IlHR1II03HBHoro cetJeHHH qepea < l't.!i y-tt. H 
6: ;r-n. no !lJopuyne: 0 Jr-,.,_ _ ..( l't.- ...!'-"" ~tr-~ 

....... -7\- f\/_• ...... , ,-fl, 
]1"-h. t·h 

r,lle < Yl-j\ > = MJT-n. - cpe,lluee tJHcno A -rHnepouon Ha 

O,llHO Heynpyroe B3aHMoJ!etiCTBI'Ie, a 6"!-tl. = I9,8±o,3 M6..:_ 

llonyqeuuue auaqeHHH HHimiOSHBHLIX ce qeu11ll pOJKL!el!IUI 1\ -r.11ne po-' 
HOB llpHB8,ll8Hbl B TaOn. 2. TaM lK8 ,llaHLI Cp8;1.1HH8 tJI1C1Ia 7\ -rl1nepOHOB 
< t'l,i\ > 1 flpi1XO,llfl!qi1XCH Ha O;I.IHO ueynpyroe B3aHMO,ll8llCTB!'te • 

Ta0n11ua 2 

Tun )1,- <..W > N- o~ c :"' o) < 11..j\) B3. 1\ 1\ 

o,I7 ±o,o3 
:;r-p 51 2,39±o,I6 I22t19 o,oua±o,ou2 :rr- f1, II 2,22±0,6? 2s±Io o,oato,o.3 o,o04±o,oo2 :;r-c 69 2,IT"-G,27 rsot26 I,03±o,I8 u, on±o , 002 

:JT-•'lc 2301:.30 I,s6±o,2I o,oua±o,oor 

3HatJeHHH .( h..j\') B :;r-p H .JT-12C, -B38HM0,!(8llCTBI1HX 
COBfl8,JJ;aiOT. 

I 

8uepreTutJecKaa aaBHCHMOCTTo ceqeuHii o6paaoB8H11H A -rHnepouo1l B 
;r-p -CT01IKHOB8HI1HX B 11HT8pBa~e 11MllYllbCOB H8Jl8Taro~qero J.r- -M830Ha OT 
IS ,n;o 360 raB/C flOKaaaua Ha p11c. I. 

• rp 

I 

~· () 

! f-!{ f 

iOO 
P_; (fiB/e) 

P>rc. I 
8HepreTHtJ8CK8fl 38BHCH-

~ llOCTL HHKJ1!0311HHUX ceqe
HHH ··.l{Jlfl peaKJ.IHlt JI[HA-+"• 

l1ccne,lloBanHcr, HeKoTopue HHKJII0311BHUe pacnpe,lleneHHH ·A -nnepo
HOB. Ha pHc. 2 npHBe,lleuo pacnpe,llenenHe no npo,ll01IbHoll oucTpoTe 

U.~< ... J. .e., E.,+ e: ,ll1Ill ,:;r-p H ~-:•J.c - B3Blnio,llei!CTB1dl. BH,ll-
4 2. E"- P:, 

5 



ff • :r"C' 
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'tJ... tat-
~ 

rr i 
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l\11 I I I 0 

-a ~· 

Pac. 2 
HopMHpoBBHHue pacnpe~e
neHim 7\ -rnnepoHoB no 
npO,ll01IbHOll 6UCTpOT6 ,llllfi 
n-p,a n-IZc - BaaaMo~en-

cTBHH 

- * HO, tiTO f\ -rHnepOHU B OCHOllHOM oopa 3YIOTC!l U~H M81lh!X ~ 1 tiTO 
poJK~e-YR83biB86T na M81IYIO p01Ib tlJparM6HT81\IUl CT81IRHB8Kl\llHXCll ti8CTHL\ B 

HHH 1\ -raneponoB. 
HopMapoi3annLie anBapaanTnble cettenHH 

-t ,... i\ 1 S 2 E" cJ..o · ci %.. 
6"u.,r1 (~) = 6"...,. ;rr.fS d.-xclp.L2. B.' 

2P,,* £* p* 
rAe :c =- g j ' . , 
1\ -ranepona B c.u.M. (:Jr-p) i 

- aHeprHH a npo,llonbnhli1 HMnynoc 
P~ - nonepettHhli1 aMnynoc, ~ 

nonnaa anepr'HH B c.u.M. (7r-p) , AiiH p--p 
CTBHH ll npe~enax Oilli100R COBUBABhlT (pac. 3). 

11 :p--,z.·c - BaaaMo~en-

....... 10 
c 

\--:[L ... 

--lllf 

10 
-i -o.s X 0 0,5 

6 

P11c. 3 
HopMapoBaHHhle pacnpe~ene- . 
HHH "ft (X) ~nH 1\ -rH
nepOHOB ,lliiH lCp-11 n-I2c -
B3811!.10,ll6llCTBUll 

)l. 

) 

t \1 

i 

Bhlnl1 HBi1A6Hhl aRcnepaueHTanbHhle anatteHHfl CTPYKTypaon WYHRL\1111 

..L F: i\ ( 2.) _1.;_ ( 2E" d.6' d.x 
· ou... z. P.L = 6'v.. J JT-& CL:x:. d.PL" 

~1lfl 7\ -rHnepOHOB 1 06p830B8HHhiX B :Jr-p,g :Jr-#%C - B3811]0~6llCT.BH
flX npn 40 I'aB/c. Hail~eHHhle axcnepHL!eHTBnbHhle 3Haqeaan · F;," ( I{~) 
6blnH annpoKCHMHpo.BBHhl ilJYHKUHfl!.IH .BH,lla F;, ( P./'):::; A e -sJt a nonyqe
Hhl cne,llyKJ~He napaMeTphl HaKnoaa: · 

B = (3 ,60to,38) (I1aB/c)-2 .llnH :JT-12c -.BaaHMO,lletlcT.BHL! 

8 = (4,8Sto,67) (l'aB/c)-2 ,lliiH :;r-p -.B3811MO~ei1CTBHii 
.ztnn HHTep.Bana 0 <: 8.2 <. 0, s. 3Hatteimfl ilJynxuaii ~z...p:L ( Pl) .ztnH 
7/"-p, 11 :Ji-1z.C - .B3811MO,ll6llCT.BHii TOJK6 CO.BU8,1(810T .B npe.ztenax Ollli1UOK. 

Bee aTo C.BH,lleTellbCTByeT o ManoM .BliHHHHH n~pa yrnepo~a Ha poJK,lle
HHe 1\ -rnnepoao.B. 

TpeTbll rna.Ba noc.Bfl!llena 113yttenal0 poJK,llenan .llBYX 1\ -ranepoao.B .B 
:;r-c - .B3811MO,ll6llCTHHHX npH 40 l'aBjc. 'l'BK KBK .B6pOHTHOCTb o6p830.Ba
HI1H ~Byx A -ranepoHo.B :Jr- -MeaoaaMa ua OAHOM nyxrrone npa yMepen
HO BhiCOKHX 3Heprl1llX 6liH3K8 K HYlll0 1 TO :Jr- C -.B38ID.IO,ll6tlCT.BI1ll C A.BYMH 
1\ MOJKHO Ctii1T8Tb MHOrOHYK1IOHHhiMI1. B 3TOi1.rna.Be llpH.BO,llHTCll 3KCnepa

!.16HT81IbHhl6 ,ll8HHhl6 0 MHOrOHYKiiOHHbiX :;r-c -.B3811MO,ll6llCT.BI1llX
1 

.Bhl,ll61I6H
llhiX no np11cyTCT.BHIO .ll.BYX 1\ -ranepoao.B. Ehlno aan~eHo I7 co6biTHil c 
.ll.BYMH A -r11nepoaaM11, 3 c 2ft 11 IK a O.llHO co6hiTHe c 2A 11 2K0-ueaoaa
MH. llocne B.B6,ll6HI1ll BC6X nonpa.BOK 3TH ,ll8Hiibl6 COOT.B6TCT.BYIOT 93 COOhiTI1-
ll!.l c G4-ranepoHBMI1. 

B TB6n. 3 llpi1.B6,1(6Hhl X8p8KT6pi1CTI1K11 Jr-C - C00hiTI1ll C O,llli11M 11 
~BYMll 1\ -rl1nepOH8MH 1 8 T8RJK6 .BC6X ueynpyrHX :JT- C -.B3811MO,ll6HCT.BI1ii. 

Ta6n11ua 3 
Benl1tt11H8 :JT-c p-c :TT-c 

C llBY!.Ill 1\ c 1\ . 
.BC6 

c:: n..- > 3,44"t.o,27 . '3,67to,06 3,54to,oz 
' 

< 11." > 2 I o,noto,uu6 
w/\11. I 0,063io,OI6 - 0,0069±o,OOI4 

<P:. >.-.r 3,08±o,42· 3,I6to,I2 -
<Pf >. 0,6I3to,046 o,sisto,on -
< P">JC.a$ 3,24"t.o,4I 3,26 to,I2 -

9KCll6pHM6HT81IbHhl6 peaynbTBThl Cp8.BHI1B810TCll C npe,llCK838HI1ll!.111 .ztBYX B8-
pi18HTOB K.BBpKo.Bott MO,llenH - HHKonae.Ba H.H. 11 Illa6enbcKoro IO.M. Cornac
no llP6ACT8B1I6lll110 0 K.BBpKOBOL! CTPYKType 8,llp0HOB

1 
:JI"--M630H COCTOI1T 113 
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~BYX npOCTpaHCTBCHHO paa~eneHH~X KBapKOB. B ·coy~apeHI1HX C HYKROHaM11, 
KaK npaBI1no, yqacTByeT_ Ton:oKo O.lli1H ·ua HI1X, ._a BTopo}.f iicTaeTCfl cneKTa
TopoM. E COy.l(apeHHflX C H~p8M11 BO .ll38HMO,ll6HCTBHHX MOryT yqaCTBOBaTb 
oCia KBapJw. Hapi18HT A· ripeAno1!araeT, 'lTO B coy~apelimix c a~pa1.111 
reHepa~l1fl BTOpH'lH~X 'l8CTHI.( np011CXO,lli1T TaK ii\e, KaK B KBapK-HYKllOHHHX 
B3ai1MO,lleHCTBI1HX; pa31!11'll1e MOi!ieT· OhiTb TOllbKO sa C'leT riepepacceHB8Hlifl 
cpaBHI1Te11bHO Me.ll116HIIhiX BTOPH'llib!X qaCTI1~ Ha HAepHhiX HYKllOHaX, T.e. aa 
C'leT BIIYTPHH~epaoro KaCKa~a. hapaaHT, I3 npe.l(OOllaraeT B3aHMO~ei1CT
BHe KBapKa C HeCKOllbKHMH OT.l(e11bHhiMHJHYK1IOHaMI1 (O.llHOBpeMeHI!O 111111 llO
CJle,l\OBaTe ll:OHO). 

Tipe,llcKa3aHI1H Bapr~aHTOB · A 11 B KBapKoBoll MO.llenu .zt11H BepoaT
aocTu 06pa30BaHI1H ~YX 1\ -ranepOHOB 11 cpe,llHUX MHOXeCTBeHHOCTeil OT
pu~aTellbH~X qaCT11~ B ::;r- C B3aUMO.l(eilCTBHHX llp11Be~eH~ B Ta61111~e 4 
BMeCTe C SKCnepUMeHTallbHhiMU ,llaHHbiMH. 

Taomma 4 

Ben11'l11Ha 9KCOepHMeHT BapHaHT A BapHaHT B 
tr-c. 

w"', 0,0069iO,OOI4 o,oo3r±o,oo06 0,0039±o,0008 
i < n.- >:n-c 3,54±o,02 3,44 3,62 

<.rt,_ >rc c. A 3,67-D,06 3,95 3,96 
< tl..- >'1T-C c. til 3,44±0,27 4,10 4,53 

------ --

KaK BH~HO 113 Ta6JII1~H, o6a B8pHaHTa KBapKOBOH MO,llellH ,llaiDT MeHb
wee 3Ha'leHHe ~OllH ~-C -COO~T11il C ~YMH J\ --r11nepoHaMH, 'leM HaOlliD
,llaeTCfl Ha 3KCOepHMeHTe. 06a BapHaHTa npeACKa3b!BaiDT yBe11H'leH11e cpe~

HHX MHOlKeC1'BeHHOCTeil BTOpH'lH~X OTpHI.(aTeJI:OHLIX l!aCTH~ npH nepexo~e OT 
:Jr-C - B3a11MOAeilCTBHH K 7rC C 1\ H Jf-C C 2/\, 'lTO H8 Oll~Te 
He H80JilO,llaeTCH. 

Cpe,llHee 11110110 A -r11nepo11oB B JT-c -co6~THHx, npe,llcKaauBae
Moe BapHaHTOM B KB8pKOBOH MO.lle11H 1 p8BHO < tL/1. )~-c = U,l06io,Oll, liTO 
HaXOAHTCa B xopoweM cor11ac1-m c ::mcnepMMeHTOM. fAa BapaaHTa A MO,lle-
11U c11e.11yeT, 'lTO OK011D 30% A -rHnepoHoB B :JT-c -BaaHMO.llellcTBHHX 
pOJK,llalOTCH B K8CKa~H~X npo~eccax, a 3TO ,llOlllKHO npHBeCT11 K yMeHbWSHI1lO 
<( p~) B Jr-C - B3ai1MO,lleHCT:BI1HX llpi1Mep.IO Ha 20% no cpaBHeHHJO C 
71"-11/ - coy~apeHHHM11. B BapaaaTe B aaMeTaoro aaMeHeHaa < P.~ > 

He OJKH,llae·l·ca. 9KcnepuMeHTa11oHble ,llaHH~e no < P1~ > He noaBOllHIDT C,lle-
1!aT:o Bhi60pa M~ 3TRMH ~ByMff BapHaHTaMH. 

B 'lBTBepTOll rJiaBe npHBO,llHTCH peayll:OTaT~ 11CC11e,llOBaHHH ll011HPI13a
~H11 1\ -ranepOHOB B Jf- -nponaH B3al!MOAeilCTBJ.!HX. KaK H3BSCTH0 1 pac
npe,lle11eHae OpOTOHOB OT pacna~a 1\ -r:anepOHOB B CHCTeMe OOKOH 1\ -:rl1-
nepoaa .llD11JKHo aueT:o C11e~y10mai1 B:a~: 

8 

--A 

~ 

d 
l 

t ~ ·rr 
~ 

- . • .'< .·· .......... ,-: - .• 

f c~e) =t ( 1+oLl!T'/I.I ~e), 
r,lle e - yron Me~y HanpaBJ1eH11eM BhllleTa npOTOHa B' Ci!CTeMe OOKOH 

1\ -r:anepoaa 11 B~6paaaw.t aanpaB11e1111eM .tJ npocTpaHCTile. CHcTeua KO
OP.llHHaT, KOTopaa np:aaaManacb B aaweM cnyqae, c11e.zlY10maa: oc:o X - uop-

MaJI:o K n11oCKDCTH poJK~eH!.!H, 11:- = [fu- x ~], 
. IPy- X p,. \ 

ocb Y - HanpaBJieaue HMny11:oca 1\ -runepo11a B 11a6opaTopaoi1 cucTe-
Me, a OCb Z. Bb16paaa nepneH,l\HKY I!HpiiO 3TJ.!M JUlY~ OCHM TaK, I!TOCibl 
o6pa30BUB8Tb C ·HJ.!Ml! npaByJO CHCTeMy KOOp~llHaT. fP11 - BeKTOp llORHpU-
3a~HH A -runepoaa1 ex =. 0,647 - pacna,llHLil1 napaMeTp, I/2. - uop;~npo

.llO'lHUli K03!lxlJH~He!IT. 0npe~e11eHile llOJIHpH3a~Uil OTIIOCH'reJJ:OHO HanpaBJJBl!Hfl 
HOpMa11U K lli!OCKOCTI1 po;f:,lleHilfl ,ll11H peaK~UH: 

Ji- +P _,.A+··· 

7T- +n..- A+"· 
ff- + c -/\+··· 

Jl- + CaHe-A+"" 

~a11o cne,llyromae peay11:0TaTN: 

~ = -(O,I4±o,I2) 
£?~ = -(0,32±o,24) 
Jl3 = -(0,22i0,09) 
~ = -(0,22±0,07), 

(I) 

(2) 

(3) 

(4) 

fiOJIHpU38~Hfl f\ -ranepOHOB .ll11fl peDK~I1H :JT- + (;0!18 OTHOCHTe11biiO 
aanpaB11eaun no11eTa A -runepouoB B 11a6opaTopaoiii cr~cTet.!e !P'I' = 
= -(o,ro±o,II). IIo11apaaa~ua oTHocr~Ten:ouo ocr~ :l - 5;. =(O,uH±o,U7), 
T.e. ooe BeJIH'lHHN paBHLI aymo H npe,i.\e11ax ::mcnep11MenTail:OHhiX owu6oK. 

0~ -1 

-1 

1 il 
P,."(138/c) 
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Puc. 4 
SaBucuMoCTb nonflpr~aa~uu 

A -runepoaon oT P.L 
~na peaKL{IU! 7T-+c~H8~A+-· 



Ha pnc. 4 npe~cTaBneHa aaBHCHMOCTL noHHpnaa~nu 1\ ~runepoHoB 
OT P.1. ~Hfl :JT-+ C~ l-Is B38HMO~e~CTBHil. IlpHM8H - pe3yJILT8T annpoK-

CHM8~H ¢YHK~eil . 

5]. = {O,U58±o,I3)-{0,5'7io,23) Ji c 
z 

A:: = 0,64 Ha 

1 CT6ll6HL CBOCiO.ZJ;~. 

~3Y'I6HH6 38BHCHMOCTH ~A OT nepeM6HHOH JC llOK838JI0 1 'ITO 

~JIH 1\ -rnneponon, oopaaoBauHwc :11"- -ueaouatin ua nponaHe
1 

~(?C>O) = -{p,4I±O,I7), 

~ c~<o> = -(o,rs±o,os), 

T.e. 1\. -rnnepou~, neTHUll1_e B nepen;uroiO non~c!IJepy, nonap11aoBaH~ cnnL-

Hee, qeM ne~a~ne B aa~HIOIO nonyc!IJepy. 

H nHToi1. rnaBe n;au~ xapaKTepncTLmn t -KBBHTOB 113 gr-p -Baau

MO,lleLicTBHii c poJK~eHHeM 1\. -rHneponoB 11 K0 MeaoHoB. !J~ non~TBJIHCL 
OTB6THTI> na Bonpoc~: BnnaeT JIH oopaao.llBHI1e 1\ -r11;1e~oHoB 1.1 K0 

-Me

aoHoB 118 MIIOlK6CT.I:!6HHOCTb p0lK,!l8IOU!HXCfl BM6CT6 C HHMI1 Jr' -M630HOB 1 OT

Jrn'IaJOTCH Jill 3aBHCHMOCTl'l cpe,nHl'!X MHO.lKeCTB6HHOCTeLi f -KBaHTOB OT 'Il'!CJia 

3apH.lK6HHUX '!aCTl'lU ~ peaKUlll'l ,. 

:i/-p-f"+··· (5) 

1.1 n;nH peaK~nil 
:;r- JO ~ I\ + ?{ + ... 

:;r-p- J<.o+(+•'" 

(6) 

(7) 

~HKlll03HBI!hl6 C6'!6HI1H OOp830B8Hllfl lJ -KB8HTOB BO BC6X :Jr-p -
B3811MO,!l6i-iCTBI1HX ll J{-p - COO~THHX C ll0nti\6Hll6M 1\ -rnnepOHOB J.1 

K0 
-Me30HOB .n;aHh! B TBCill. 5. 

TatinH~a 5 

PeaK~UH < h.r> < 11-rro > or (1.1o) 

5 5,IO±o,o7 2,55±0,04 II0,9t2,·6 
6 5, 76±o,57 z,astu,za a,oto,s 
7 ·t 5,26 0,40 2,63±o,20 12,711,0 

TaM lite .n;aHu cpe~Hee '!11CJIO o -KBBHTOB Ha o.n;Ho Ji-p -B38HMo

~eilcTBI1e B p68K~HHX {5-t7) J.1 3HBqeHH6 <. 1'1,;ro) B npe,n;UOllOllt6HUU 1 qTo 

< l1.1ro).:: t <. 11-r) • Cne~yeT OTM6THTb 1 qTO B COOIJTHHX C p0llt~6HH614 
K0 

-ueaoHoB B cpe~HeM poJK~aeTcfl CTOllbKO JKe ~ -KBBHTOB, CKOllbKO 1.1 

BO BC6X :Jr- p - B38HM0~6l1CTBHHX 1 a B peaK~HH {6) ~8llt6 CiOllblll6 1 XOTH 

MOlltHO ClllllO Olltlf~8T:& H6KOTOporo YM6H:&lli6HHH < 1'\.. t > B peaK~HHX (6) H 

(7), ilOCKOll:&Ky llOllH8H 3HeprHH 1 KOTOpaH MOJKeT llUHTH H8 06p830B8HHe 

10 

Jl0 :-Me30HOB
1 

B 3THX peaK~HllX B cpe~HeM M6HbW6 1 'IBM ll peaK~lH! (5) • 
YBeJIH'!eHue <: 1'1-t > B peaK~HI1 (6) ecTeCTBBHHO o6'DHCHI1T:& oKna~oM 

t -KBBHTO.a OT pacna~a ~0 - A+ r- . Ha pnc. 5 npnBe~eH~ 
38BHCUMOCTH cpe~Hero '!HC;I8 :Jr0 -M630HOB OT MH0£6CTB6!1HOCTU t1..±. .ZJ;liH 

3THX Tpex peaK~HH. 

<n,..> 

6 

iO f2 f4 iS 18 rl: 

Pnc. 5. 
38BHCI1MOCT:& cpe~Heil 

MH0~6CTB6HHOCTH :Jr0
-M6-

30HOB OT q11CJ18 38pH~6H

IlhiX qaCTilll. B :Jr-p -B38-

UMO.zteiiCTBIIHX npu 

40 l'aBjc; o - ,n;nH peaK

~nn (5) 1 x - ~JIH peaK-

~"" (6) 1 • - n;na peaK-

~uu (7). 

Cpe,n;Hile 3HB'I6HI1H HeKoTophlx xapaKTepllCTHK . o -KBBHTOB ~Jlfl 11Ccne

n;yeM!U Tp6X p68K~Ill1 npHB6,1\6Hbl B 'l'I:J6JI. 6 
Ta6mn.1a 6 

PeaKU.I1H <P.-(Q.r > t raB/c <.8_ >t I'aB/c <. C()-!) G* >t 

5 r lo'f-u,oz o,I66±o,our ull!:J5±o,ou3 

6 I,5r±o,os 01165±0,004 o,o76±o,OI9 

1 r,s2to,os O,I56±o,003 u,I4ato,on I 
OopamaeT liB ceoa BHI1M8HI16 TOT ,WBKT I 'ITO 11Mnyn:&Chl t -KBBIITOB B naoo
paTOPHOh CI1CT6Me ,llJ1fl peaK~IILi CO CTpBHHhll.lll '!8CT11U.8MII 3H8qHT6J1bHO M6H:&

W6 
1 

qeM AJIH BC6X ,yr-p C06biT11il. o~ecb Cl(83biB8iOTCH .llBB QJBKTOpa: nep

Bhll1 - B COOLITIIHX, rAe p0Jli1J111C:& THJKeJih!e '!8CTll~hl 1 !!8 otip830BBHI16 0 -
KBB!ITOB OCT86TCH M6H:&Ii!6 anepr1111 1 11 BTOpo£1 - Cpe,n;nee q11CJIO '( -KBBH

TOB ~JIH peBKI.lllH CO CTpBH!lb!MH '!8CTI1U.81JI-l He M6H:&Ill6 1 '!6M J.lJIH BC6X 'JT"- p 
B3811MO,llei!CTBI1Li. 

Cpe~nne nonepequhle nMnynr,c~ t -KBaHTOB B npe.llenax 

BC6X ipex pe8K~11il O,l\11H8KOBbl. 

UnTepecHo paccuoTpeT:& pacnpe,n;eJieuue { -KBau·ros no 

6hlcTpoTe u" == ..i -en_ E* + P,.. , (p11c. 6). Bnl.lHO, 

d 2 E"- P,~ 

11 

OlllHOOK.~JIH 

npo.n;on:&Hoil 

'ITO . rllBBIIUM 
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PHC. 6 
J!OpMHpOBaHHHO pacnpe

,liOJIOHUH Q -KBBHTOB 

no OUCTpOTO B c.u.M. 

,liJIH peaKUHli (5), (6), 

(7). 

HCTO'lHHI\OM t -KBBHTOB HBJIHCTCH UCIITpanE>HaH OC5JiaCTE>. JlnR pCBKUHH C 

. f\ -nnepOHBMI1 MBKCIIMY!.I CMCll\CH B nonyc{j)epy MHUIBHH. 0CHOBIWM HCTO'lHll

KOM A ( ~ 0 ) -rHnepOUOB HBnHeTCH \l)parMCHTaUllH MHIJBIIH, nOSTOMY B03-

MOlKHO, 'ITO pOJK,lieHHe L -rHnepOHOB H 1\ 11"0 -pe30HaHCOB HBnHBTCH 

npH'lHHOti TBKOrO CMCll\BHHH Ma!tcHMYMB pacnpe,li.CJICHHH .ztnH pBBKUHH (6). 

B 38Hn!O'lCIIllU C{j)OpMyJIHpOBaHN OCHOBI!Ue pe3yJIE>TaTN ,liHCCepTBUHOIIHOti. 
pacJOTN: 

I. Onve.zteJJeuu UHKnro311BHhle ceqeullH o6pa3oBaHHH 7i. -rHnepouoB B 

;n-p' Jr- h. U :;r-tt.C - B3allMO,li6tlCTBI1HX np11 40 rsBjc. 0HH pBBHU 

0,I7±Q,03; 0,081o,U3; I,56±Q,2I MO COOTBCTCTBBHHO ll COCTBBJIH!OT MBHE>-

UJC I%. OT COOTBCTCTByro~HX HeynpyrllX CB'lBl!llti. 

2. B nccne.n.yeMux Tllnax B3Blli.IO.zteticTBllil 7\ -r11neporm o6pa3yroTCH 

npeHMYtll~TBeuuo B ueuTpanE>uoil oonacTll ( 11-f• 1 ~ 1) . BKn.a.zt B ce-

'leuue {\ -rllnepOHOB npOU6CCOB ~lpBrMBIITBl\llll CTaJIKllll8101J111XCH 'laCTllU 
Man. 

. --;.; -12-c 
3. Cpe.ztuee 'lHcno ', -rHnepouoE ua o.ztuo JT - B3aHMO,liel1cTEHe 

. < n,ii >Jr-flC : 0,U08±o,00I COBna.ztaeT CO Cp6,1il!HM HX 'lllCJIOI.I HB O,lil!O 

.7r-p B38llMO,li6l1CTBHe <:. t't-j\ )p-p = 0,0081o,Q_g2. COBnB,l(810T B npe,lienax 

OUJH6oK HMnynwuue n yrnoBue pacnpe.ztene!IHH A -rHnepouoB B STHX B3a

H!.!o.ztettcTBl1HX, a T8K~6 pacnpe.zteneHHH 11l!ll8pH8l!THUX C6'l6Hllti ~ (X) H 

F2. ( p_:) • Bee STO CEH,liOT6nE>CTBY6T 0 liB nOM B1111Hl!l111 H.ztpa yr.nepo.zta 

ua POJK,li611HO 7i. -qacTHU no cpaEuenuil c :lf-P -Eaamto,llettcTBiiHMH. H 

'l8CTHOCTll, Mana ponE> K8CK8,ll8 B o6p830B811HH i\ -rHnepOHOB B H.ztpe. 

12 

4. ~l!B8pll8HTH06 C6'l6Hll6 ~ 1\ ('X) B :11"- p - B3al1MO,lJ.6£icTBHflX 

ne OOH8p~41iB86T np6,1i6JI~HOrO nOB646HUH npH ~-0 Bll.JIOTE> ,1(0 360 raHjc. 

5. Onpe.zteneua ,llOJIH 2.r-c co6uTuil c .liBYMH A -runepouaMu cpeAH · 

ncex :~r-c -naauMO,I\eJ.icTEiitt WM = 0,0069±o,OOI4. nonyqeuu xapaKTe

pucTuKu UHOrOIIYK.JIOHIIUX $"-C -B3811!.!0,1(6HCTJJI1i.i C p0JK.l{6Illi61.1 2/\ -rnne

poHOB. IlpOBO,l\6110 cpaBH6Hll6 SKCn~pll!.!eHTB.JIE>Hh!X ,liBHHUX C ABYl.lfl BapuanTa

Mll KBBpKoBol1 MO.ztenH. Ooa napuauTa .ztBIDT MBH:&Uiee anaqemte J;cpoHTnocTu 

pOllt.ziBHHH JJ.BYX 1\ -runeponoB, 'IBM nacinro.z~aeTCH ua onhiTe 

( w::.. = O,OU3I±o,0006; W,~ = 0,0039±0,0008). 

Ooa napHanTa npe.ztcKaa~BalOT ana'lHTenE>noe yneJm'leHHe 4.. h.-:> B cny

qae pOllt.llBHiiH o.ztnoro 11, TeM 6onee, .ztnyx A -runeponon.,no cpanHermro co 

BCBMii :Jr-C - B381iMO,l.ICJ.iCTBI1flM14. Ha OllhiT6 B JT-C - COy,liapemmx npli 

40 l'ab/C TBKOro YB6JIIi'lCHiifl B np6,1iCJI8X ::lKCnepHM6HT8JIE>HbiX O!IHIOOK He 1!8-
:r-c + :n-c c 1\ n+ 

omo.ztaeTCH~ <:.n-> = .3,54LO,IJ2; <rt.-:> = 3,6r~0,06 u 
<: tt._ jT-c c.~" = 3,44±o,27. 

6. Onpe,lJ.eJrena nonHpnaaunH 1\ -rHnepouoB, o6pa30l!Blii!LIX JT--Me-
30H8MU H8 nponaHe OTIIOCH'l'CJIE>IIO 110pM8JIIi It flJIOCICOCTii po;~.ll61IIIfl: 

~ = -(0,22±o,07). 

7. IlonapnaaunH aanncnT oT nonepequoti KOMnouenTu nMnynE>ca A -
'!8CTiiU U annpOKCUMiipyeTCfl llpH!.40i1: ~ == a_+ f, B_, 
r.zte a. = O,OSB±o,I3 rl .£ = -(0,57±0,23). 

· 8. 1\ -nmeponu, JICTHIII>~e B nepe,lJ.!liOIO nonycciJepy, noJIHPU30BBIILI 

cnnE>uee, 'IBM neTHuH1e J3 aa,l(HIOIO nonyctJJepy: · 

.fPt.c-:x.>o) = -(0,4I±O,I7), 

~ c-x.<o) = -co,Itjto,os). 

9. 0npe.ztCJ16l!LI UI!KJII03l!BHhl6 CC'lCI!llfl 00p830B8Hllfl 0 -KBBHTOD D pe

BKUUHX: 7f-p _. 0 +·'" ) :Jr.;. p- 1\ + t" +··· J JT-p -'> k 0 + ({ + ··· 
Ouu OitaaanHC:b paBHUMU no,9±2,6; s,o±o,a; I2,7±I,O MO COOTE6TCTBCIIIIO. 

IO. HonyqeHbl Cp6AHUC 'lHCJia .• t -KBBIITOB 118 O.llHO /JT-p -B38l!MO,liei1-
, 0 

CTBU6 B ::JTHX peaKl\IIHX. b COOLITH.flX C /<. .-JAC30HaW1 
ck<> < 11,0 > = 5,26±o,4o ,T.e. 

B cpe.ztH6M pO~,liaCTCfl CTOJIE>KO ~e Q" -KEBHTOB, Cl\Oil:&KO ll DO BC6X J.r-}' 
. -B3811MO.ll6i1CTBI1HX ( < rt.~r> .= 5,IO±u,07). B pe8KlH1flX c A -rHneponaMli 

001l:bill6: .<( f1..t >c 1\ = 5, 76±o,57, 'ITO 6CT6CTB6HIIO OCl:bHCHHT:& BKJia,l(OM 

o -KBanTOB OT pacna,l(a 'E 0 -+ A+ 0 
II. !10CTp06HU HOKOTOpUe lilll\1!103UBHhl8 pacnp6.1{6116In1fl 0 -KBBHTOB. 

ll3 pacnpe,l\eneHllii no OhiCTpOT6 Bli.llliO, 'lTO rnaBHW.I UCTO'lHUKOM 0 -KBBH

TOB flBJIH6TCfl U61!Tp8JI:&ll8fl OO.Jl8CTE> K8K DO BC6X jr-p -B381iMO,l(CncTBllHX, 

TBK n B peaKUHHlC c pOlK.l{BHHBM A 11 1< 0 
• 
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