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§1. BBE/1EH~E 

.H3y4eH~e B38~MOA€ii1CT8~~ C pO~AeH~eM 48CTH~, HMe~~HX 6onbWHe 

nonepe4Hble lo'IMnyilbCbl, A8eT 803MO>KI;OCTb BblfiBHTb CTpyKTypy SApO­

HOB H MO>K€T OK838TbCfl none3Hb1M np\.11 Bb16ope pa3J1H4HbiX MOA€!1€i:i 

MHO>KeCTB€HHOrO pO>KAeHHfl 48CTH4, 8 48CTHOCTH, 3TO OTHOCHTCR 

K pe3yJ1bT8T8M 8H8J1H38 KOppenRUHH 48CTHU, o6pa30B8HHbiX 80 B38HMO­

A€lkTBio1flX, conpoeo>KA810W.~<'~XCFI ~r~cnycKaHHeM SAPOHa HilH rpynnbl aA­

poHo~ c 6onbWHMH nonepe4HbiMH HMnynbcaMH *, T .e: ·c · PJ. > PJ..., 
rAe P J..- CP€AH1o1ill nonepe4Hblt1 HMnYilbC 1106bi4HOr011 8APOH-·HyKJ10H­

HOrO I RA€pHoro/ 8381o1MOAea:::iCTBHR (SI, 

6 H8CTORW.et1 pa60T€ BOnpoc 06 3THX KOppeilRUHfiX H3y4eH H8 

npJ.~~Mepe TT p- H TT- 12 C -eaaa.-tMOA€ii1CTBHa:::i, OTiJ6paHHbiX no CT8HA8pT-

HbiM KpVIT€p\11fiM/4/ HS CHJ.I!MK8X C 2-MeTpOBOH nponaHOBOali K8M€Pbl, 

o6nyt.~eHH'OYI nyt.IKOM 77--M€30HOB C 1-1MnyJ1bCOM 40 'r38/co np1.11 3TOM 

OT61itp811J.1Cb B"381.1MOAea::fcTBJ.1R, A11R KOTOPbiX 6tii!1J.1 I-1.3M.epeH·bl (.1MnyJ1bCbl~ 

acex BTOPI-1\.IHbiX 4aCTI-1U, c OWJ.16KoH He xy>Ke 30%0 Bcer6 Am~ aHanl-1-

3a 5bti10 OT05paHo 14276 ,;-p-; 575 rr-n- ~ 6481 "- C'- B3aW<OAel1cTs~i:i. 

Ha pcHoae 3TOH cTaTJ.IICTJ.IIKI-1 6blnH nonyt.~eHbl peaynbTBTbl: AJIR 77-l~-­

CTOI1KHOB€HJ.1a::f, B KOTOpbiX 6biJ1J.1 Y4T€Hbl B3ai-1MO.AeHC.TBI-1R Ha KBB3J.1-

CB060AHbiX HYKnOHaX RAP8 yrnepoA8o 

B aaBJ.1CJ.1MOCTJ.1 oT ':41-1C11a t.~aCTI-14 (L) ,1.1Me10~1-1x none_pet.~.!1bli:1 V~Mnynbc 

P .l > 0, 8 r3B/ c, ace co6biTJ.1R 6blnl-1 paaAeneHbl Ha Tpi.-1 rpynnbl **o 

K nepeoi71 rpynne 5bln~o~~ OTHeceHbl aaaV~MOAej;jcTBVI.R 6ea sTop~o~~~w~HbiX 

qacnHJ, c PJ_>0,8 r38/c (L=O), KO BTopo!71- Co6b1TI-1R, !.iM€10~1-1€ 

OAHY TaKyiO 1.1aCTJ.1LJ,Y (L= 1), 1-1 K Tp€Tbea:1 - c06biTI-1R C L > 2.· 

CooTaeTcTBYK>W.aR AOil.R "-P- l-177-12c -aaai-1MOAei71cTa~o~~H, To eo c L =0, 

L =1 1-1 L_?:2, npeAcTaaneHa a Ta6nolo 

KaK BI-'IAHO ~o~~a Ta6n~o~~u,bl, AOil.R co6biTI-1171, ~o~~MeiO~~o~~x BTOp!.ii.IHble l.lac­

TVILJ.bl C · PJ..: > 0,8 r3B/c, B CilY\.18€ B3ai.1MOAei71tTBI.1i:1 Ha ~RAP€ aoapa­

CTaeT. 3TO M6>KHO, paccMaTp1.188Tb KaK YK838HJ.1'e Ha 6onee CI.1J1bHYIO A-

3aBHCI-1MOCTb nonepei.IHbiX Cel.leHHH~· AJlfl co6b1Titlill C -·L>1,'-Ie·M A- aeai-1-

CI-1MOCTb Ce'-I€HHa:1 AJ1.R acex HeynpyrHx B3aHM0A€i:1cTBVIH (ain )o 

* Peay.nbT8Tbi·I-1-3YI.IeHHR KoppenRu,1-1H eo acex "-12C-V~ "-P -aaaV~­

MOAei71cTBHRX ony6m1KOB8Hbl 8 HBWJ.IIX pa6oTax I 11, a npeABap~t~T€IlbHbl€ 

"'* 8bl6op -raKOF""O orpaHI.14€HI-1A 6bln cAe.n'BH, s '-laCTHot.T...,, H3 coo6-

pa}l{eH~t~YI, npJ.1B€AeHHbiX B pa60T€ /3/ o 
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T~om L 
co6biT~R 0 > 2 

"p 0,700_:!:0,010 0,235_:!:0,06 0,065_:!:0,004 
"- l"c; 0,601_:!:0,012 0, 30 1_:!:0' 008 0,098_:!:0,004 

§2. A3HMYTAJlbHbiE KOPPEJlRllHH 

Aa~MyTanbH~e KoppenR~~~ eo eaaHMOAe~cTB~Rx c paanH4H~M 4~cnoM 4acT~~ aHan~a~poeanHcb no nepeMeHHOH: 

-+-+-+ .... ¢ =arccos[P · P.L 2 [/[P I·IP [. .Ll -1.1 .J.2 /1/ 

,llnR co6~T~H c L=O eenH4~Ha cp onpeAen.Rnacb KaK paaHoCTb a3H­MYTanbH~X yrnOB Me*AY BCeMH napaM~ 3apR*eHH~X 4aCTH~, B CJ1y4ae L =1¢ - KaK paaHoCTb MemAY a3HMYTanbH~MH yrnaMH e~neTa nHo­HOB C MaJl~M nonepe4H~M HMnynbCOM H C p~ >0,8 faB/C, B cofiw­THRX c L = 2¢ - KaK paaHOCTb Me*AY aaHMyTailbH~MH yrnaMH ABYX 4aCTI1~ C p .J.. > 0,8 raf3/c. 
~aHH~e .QnR K03~H~HeHTa aCHMMeTpHH 

B= 

L 

0 
1 
2 

N(¢ >90°) -N(¢< 90°) 
N( ¢ > 90°) +N(¢ < 90°) 

0,065+0,001 
0, 193+0,005 
0 ,55_:!:0,06 

0,032+0,001 
0, 111+0,0()4 
0,37_:!:0,04 

121 

8H,QHO, 4TO B OTCYTCTB~e 4aCTH~, HMe~HX 6oJ1bWHe nonepe4H~e HMOyllbCbl, a3HMyTaJTbHble KOppenR~J.1H MaJlbl KaK ,QilR ,- p-, TaK ~ AllR ,- 12C -eaa~MOAeHcTB~H 0 npH nepeXOAe K L = 1 K03¢nl>~ll~eHTbl B cyaqeCTBeHHO eoapacTaiOT ~ npH L = 2 yBenH4~BaiOTCR no4Tio1 Ha 
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nopf!AOK. ~3 npt.1BeAeHHOa::i Ta6Ilt.1U,bl CileAyeT TatoKe, YTO AJlfl acex L 

83t.1MyTailbH~e KOppenflt.J,\.1\.1 Ha RApe MeHbWe, YeM Ha HyKilOHe, a npt.1 

L = 2 t.1X aHaYeH\.11'1 c6nt.1>K810TCR, 

Ko3¢¢t.1U,I-1eHT~ act.1MMeTpt.11-1 /2/ 6blnt.1 pacCYt.1TaH~ TatoKe Ailfl paa-

Hblx \.1HTepBaJ10B npO,QOJlbHbiX 6~CTp0T * \.1 np\.1 p83Hb1X KOMfit.1H84\.1-

fiX 38PfiAOB nap YaCT\.1U.. PaccMOTpeHbl Tpt.1 t.1HTepaana 6blcTpOT 8 3a­

B\.1Ct.1MOCT\.1 OT nona,QSH\.1fl O,QHOa::i \.13 A8YX 48CT\.1U, 8 06J18CT\.1 ¢par­

MeHTa~~- (!Y I > 1) ~11~ 8 ~eHTpaJlbHYIO o611acTb ([Y I < 1) . 

nonyYeHHble pe3yilbT8Tbl AflA 83at.1MOAea::iCTBt.1a::i Ll8CT\.1U, C 60ilbW\.1M\.1 

P -1. (L ~ 0) np~8eAeHbl 8 Ta611. 3. 

Ta611~~a 3 

T~n ~HTep8an 
Bent.1Yt.1Ha K03¢$\.1U,t.1eHT8 

co6b1Tt.1R 6biCTpOT 
8Ct.1MMeTpt.1t.1 

11+1T+ 1T+1T- " 
-
" 

-

y 1' y 2 > 1 -0,010!_0,003 0, 150!_0,007 -0,020!_0,003 

Y1,Y2 <-1 0,067!_0,011 0,090!_0,008 -0,037!_0,009 

-1<Y2 ,Y2 <1 0,005!_0,001 0, 092!_0, 002 0,010!_0,001 

Y 1,Y2 >1 -0,08!_0,02 0, 16!_0,01 -0,095!_0,01 

Y 1, Y2<-1 0,026!_0,004 0,067!_0,005 -0,007!_0,003 

-l<Y
1
,Y

2
.<1 0,008 !_0,001 0,069!_0,003 0,008 !_0,001 

KaK BI-1AHO \.13 Ta6Jl. 3, KoppenRU,t.1J.1 M8J1bl KaK AJ1R 11- p-, TaK \.1 

AflR rr- 12C-saat.1MOAea::icTBt.1a::ij OH\.1 HeCKOJlbKO 60J1bWe AJ1R nt.10HOB 

c pa3Hb1Mt.1 aHaKaMI-1 AflR acex t.1HTepsano8 6~cTpOT. B Ta6n.4 npH8o­

A.RTC.R 83\oltMyTanbHble KOppeil.RU,\.<1\.1 8 U,eHTpBilbHO~ 06J1BCT\.1 (-1 < Y <1) 

AflR C06b1Tt.1a::i, B KOTOPbiX PO>KABeTCR OA\oltH (L = 1) \.111\.1 f\88 (L =2) 

nt.1oHa c P .1. > 0,8 r3B/c.'-

UeHTP8!1bHB.R o6.nacTb 6b1CTPOT AI1.R Ta6n. 4 6bl.na 8bl6paHa \.13 coo(5-

pa>KeHt.1a::i H8\.<160JlbWea::i CT8T\.1CT\.<1YeCKOa::i o6ecneYeHHOCT\.1, AaHHble, np\.1-

BeAeHHble 8 T86J1, 3 \.1 4, yKa3biB.810T f 4TO B CI1Y.48e PO>K,QeH\.1R XOTR 

6b1 OAHOIII 48CT\.1U,bl C p .J.. > 0, 8 r3B/c 831-tMYTBJlbHble KoppenR_U,H\.1 

803p8CT810T \.1 AJ1R 77-p- ,H AJ1R 17- l2C -B3a\.1MOAea::icTBH~, CT8H08RCb 

OA\.1H8K08biM\.1 8 npeAeJlBX 3KcnepJ.1MeHT8I1bHbiX OWH60K AflR p83i-IOHMeH­

HO \.1 0AJ.1H8KOBO 38p.R>KeHHbiX nJ.10HOB, 

* npoAOilbHble 6biCTPOTbl paCC4HTbi88J1\.<1Cb B C\.1CTeMe LteHTP8 MBCC 

nJ.1oH-HYKI10H. 
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T"n 
C06b1TYIR 

L-=1 
rr-p 

"-t2c 

" p 

"- 12c 

17+ "+ - "+" 
0. 16.:!:_0. 0 1 0. 18.:!:_0. 01 

0,065.:!:_0,01 0,14.:!:_0,01 

0,47.:!:_0, 13 0,43.:!:_0,08 
0. 30.:!:_0. 11 0 ,48~0. 11 

§3. CPEaHEE 4HCnO HYKnOHOB, 
B3AHMOaE~CTBY~mHX B RaPE YrnEPOaA 

" " 
0,16.:!:_0,02 

0, 15.:!:_0,02 

0,52.:!:_0, 15 

0. 36.:!:_0. 14 

MynbT~nepH~epH4eCK8R MOAenb/5/ n03BOI1ReT CBR3STb OTHOWeHHe K03~H~HeHTOB a3HMyT8flbHO~ 8CHMMeTpHH HS HyKnoHe H RAPe CO cpeAHHM 4HCI10M npoa38HMOAe~cTaosaewHx B RApe HYKilOHOB (v): 
BhN 

v = 
131 

1 
BhN =2~Bhp +Bhn) · /4/ 

3AeCb BhA H B hN - aHa4eHHR K03<Mn14HeHTOB aaJ4MyTanbHm1 aCHMM€TPHH B 4eHTP8flbHO~ o6naCTH Ha RAPe C aTOMHbiM HOMepoM A H H8 HYK110He COOTBeTCTBeHHO. 
HcXOAR H3 AaHHbiX, npHSeAeHHbiX B Ta6n.3 H ~' H ycpeAHHB HX no 3HaKaM nap nHOHOB, ~ nony4HI1H 3Ha4eHHR aenH4HH v B 3aSH-CJo1MOCTH OT 4Hcna 48CTH4 c 60stbWHMH PJ..(L). 3Tio1 aHa4eHHR npH-seAeHbi s Ta6n.5. 

L 8 rrN B "- 12 c v 

0 0,054.:!:_0,001 0,039.:!:_0,001 1,39_!:0,04 
0, 170_!:0 ,006 0. 122_!:0 ,007 1,41_!:0,09 

2 0,46.:!:_0,06 0,41_!:0,07 1,15_!:0,20 
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Mi. (a) 

dY, ~ >{ 

~0 ll 
10 

.r-tllrlll I llj. 10 

0 -~i I 1 •1 II! 

lO (6) 

10 .H Y, <-1 

10 1. ri.I._rf·Ih. 
... I . 

100 

t1~1"I. 
(C) 

so -i<Y,<i 

50 

I' I 40 

ao J'· 11 

P~c. 1. PacnpeAeneH~e no 
6~cTpOTaM OAHOH H3 ABYX 

4aCT~~ C PJ. >0, 08 r3B/ C 
AfiR cny~aR, KOrAa BTOpaR. 
'-laCTH~a nonaAaeT s HH­
Tepean 6~cTpoT, yKaaaH­
HbiH Ha PYICYHKe. 

BHAH0,4TO B npeAenax OWH60K 
HeT 3aBHCHMOCTH 4HCna B3aHMO­

AeHCTBY~HX 4aCTH~ s RAPe yrne­
poAa OT v. 

§4. CB~3b MEmAY ABYM~ 
YACT~l\AM~ C 50JlbW~M~ P ..I. 

B co6blT\11RX c PO)!(AeHHeM ABYX 

4aCnH-', HMeiOII.IHX pl. >0,8 raB/c, 
6bu1a o6HapymeHa 1-1HTepecHaR oco-

6eHHOCTb, Ecn~-1 e 3THX e3a\.1MO­

AeHcTBHRX eb16paTb OAHY 4aCTH~Y 
8 OAHOM \.13 Tpex HHTepeanOB 6~CT­

poT: 

y 1 > 1, y 1 <-1, -1 < y 1 < 1 • 

TO pacnpeAeneHHe no 6blcTpoTaM 
BTOpoi:1 '-!aCTH~bl 6yAeT lo1MeTb MaK­

Clo1MYM B 3TOM >Ke HHTepeane 6biCT­

poT,4TO MO}f{eT 03Ha4aTb CTpeMneHHe 

4aCH1l~ C 60J1bWlt1Mlt1 p 4. pO}I(,QaTbCR 

c 6nH3Klt1Mlt1 no 8enH4HHe 6~cTpo­

TaMH. 3Ta OC06eH'HOCTb Ha6niO,QaeTCfl 

KaK AJlfl rr-p-, TaK lt1 AJlR rr-12C-
83aHMO,QeHCT8HH. CyMMapH~e pe­

aynbTaTbl AJlfl o60lt1X Tlt1n08 83alt1MO­

,QeikT8lt1fl noKaaaHbl Ha pHC. 1 • OT­

MeTHM, 4TO 8lt1,Q pacnpe,QeneHHH He 

MeHReTCfl lt1 A!lfl nap 4aCTlt14 C 

¢ > rr/2. 3TO nOATBeP>+<AaeT npeA­
nono}l(eHHe o C8R3lt1 Me}I(AY 6~cTpo­

TaMH 4aCTH4 C 60I1bWI-1Mirl p j_ lt1 

a3lt1MyTai1bHOH aCHMMeTp~r~eH 8 lr!X 

8bmeTe. 

nocTpOeHo pacnpe,QeneH~r~e no a6coniOTHoH paaHOCTH MemAY none-

pe4Hb1MH 1-1MnyJ1bCaMlt1 (~p.l.) nlr!OH08 C 6o.nbWJ.IIMlt1 p .J. AJ'IR rr-p-

/p~c.2a/, "- n .-/p~c.26/ ~ AilR "- C -e3a~MOAe,1cTB~'i /p~c.Ze/. 

Ha pHCYHKa 81-1AHO, 4TO 3Ha4!11Te.nbHaR AOilR 3THX pa3HOCTeH nona,Qa­

eT 8 nep8~H I-1HTepean 3THX pacnpe,QeneHHH, T.e. nonepe4Hble HM­

nynbcbl COOT8eTCTByiO~HX nap 4aCTlt14 QTI1H4aiOTCR MeHbWe 4eM Ha 

50 M3B/c. B Ta611.6 np~BeAeHbl AaHHbie o AOlle TaK~x KOM6~Ha~~'i ((3). 
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dN dN dN PHc.2. PacnpeAeneH~e nap d(AP.) d(.,OJ d(AR) 
4acnn~ c PJ.. > 0,8 r3B/c 
no paaHOCT~ ~x nonepe4H~X .. 

fJO .. ~MnyJTbCOB, /a/-rr-p-, 
/6/ - "-n-, /a/ - "- C 

"" """ flO B38!.1MOAetfcTBHfl. 

fill 200 l 100 

60 160 aoj 
60 l 120 I 60 l 

Ir I "' )!lj 
/II) " r6) (a) {0) 

i!Q 40 I! i!Q riu 
0 !If .. H 

,0$ ,JS .6f.9S f,M 1,55 1.85 .0! ,31,SS ,9S 1,2! I,SS 1,8S .05 ,JS ,65 ,9S l,i! f.SS (85 

{•P,_)r.B{c 

Ta6nH~a 6 

" n "-c 
f3 0,31_::+:0,04 0,27_::+:0,06 0,28_::+:0,06 

TaK!.1M o6paaoM, oKono 1/3 nap 4BCTH~ c 6onbWHMH nonepe4H~M!.1 HMnynbcaMI-1 HMe~T 0AHH8KOSMe C T04HOCTb~ AO 50 M38/c nonepe4H~e J.1Mnynbcbl. 

§5. 3<!>CI>EKTHBHbiE MACCbl 

CneKTpbl 3(J)!l>eKTHBHbiX Mace 6bll1H J.1CcneAOBaHbf AJ'IR " p-, " n-, H 17- C -B38!.1MOAei1CTBHIIi C pa3HbiM 4HCJ10M BTOPH4Hb1X 48Cn1LI c 6onbWHMH ~· B cneKTpe 3¢<PeKTJ.1BHbiX Mace "+"- AllR "-p-saaHMOAei1cTeHI1 c L =0 Ha6JTIOAaeTCfl p o -MeaoH, oco6eHHO 4eTKo e o6nacnt <t>parMeHTa~J.1H HaneTaiOtltero "- -MeaoHa /pHc. 3a/. 3aMe-TeH 34l¢eKT OT p0 -Me3DHC[I J.1 B CyMMapHOM pacnpeAeJ1eHHJ.1 AfiJI n--p,. rr-n-, "- C-eaaaMOAeHcTBHH c L=O /plo1c.36/, TOLIHO TaK)f(e, KCIK 1o1 a co6biTHRX c L..? 1 /pJ.1c.4/. B Ka4·ecTae ¢K>Ha J.1cnonbaoaa­nocb pacnpeAeJ1eHHe 3~eKTHBHJx MaCC DAHHaKOBO aapJI)f(eHHbiX nap LtaCTH~ H3 TOrO )f(e Knacca C05WTJ.1H, AfiR KOTOpbiX CTPQHJ1CR cneKTp 34l!lleKTJ.1BHb1X Mace "+"--nap. OcHOBHOH BbiBOA H3 npHae,qeHHbiX 
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6/ 

r.•r( raB/c2) 

P1-1c. 3. CneKTPbl 3$¢leKTio1BHbiX Mace "+"--nap a co6biTio1fiX 
c L =0. 

L· 1.2 L<U L.•f.2 

Y,,Y, > f \Y2<·f --I<Y.,Yai. t 

" '"' 
1 
' 

13 
1 "' 1!00 

~ "' to 

" " "' " 

Mn•n-( raB/c 2 ) 

P~c.4. CyMMapHoe pacnpeAeneHHe 3~eKTHBH~x Mace 
-;+;::"" - nap B 11-p-, tr-n- lit 17- C-eaaHMO,QeHCTBH11X 
c L 2:1 AJ1R paaHbiX ~HTepeanoe 6biCTpOT (Y) , 
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110 

70 

5o 
., 

I Jip, 7in, :fie 
R >0.8f3B/c 

pacnpeAeneHH~: npHCYTCTBH€ 
B C06~THflX 4SCTH4 C 6onb­
WI1Mlo1 p .J_ He BJH1fleT Ha o6-
pa30BSHI1e, no Kpa~HeM Mepe 
p0 

-Me30Ha. 

~ 5o 

Ill 

PacnpeAeneHHe J¢¢eKTHB­
HMX MSCC AD~ 4SCTH4 C 60nb­

WHM\.1 P .1. npHBeAeHO Ha PI-1C. 5. 
0HO HMeeT Wl1p0K11~ MSKCHMYM 
a pa~oHe 2 f38/c2, npH4eM 
nono~eH11e 3Toro MaKCHMyMa 
M€Hfi€TCR C BeDI14HHOH orpa­
HI14eHHR Ha nonepe4H~~ HM­

nyDbC paccMaTpHaaeM~x 4ac­
TH~. Ha6n~AaeTcR H3MeHeH~t~e 

nono~eHHR MSKCHMyMa B CTO­

pOHY cMe~eHHR rpaHH~~ no P.L. 
nocneAHee, no-BHAHMOMy, 
RBJlfi€TCfl OTpameHHeM TOrO 

¢aKTa, 4TO B 3HS4HT€DbHOM 
4Hcne cny1.1aea "-Me30Hbl 
pO~AS~TCfl C 6n113K11MI1 6biCTpO­

TaM~, yrnaM~ H nonepe4H~MH 

HMnynbCaMvt. 

• ' .{! 
~ 
0 "' • 
0 

il 
30 II , 

:J 
2o 

10 mr 
0 

(0 2,0 ~0 "0 5,0 

Mr.•T<·(f3B/c2) 

P"c.s. PacnpeAeneH~e no 3¢-
$eKTHBH~M MSCCaM "+"--nap 
c P..L>0,8 f38/c. 

3AKJ1104EH~E 

~3y4eHvte PO*AeHvtR 4aCTH4 c nonepe4H~M~ ~MnynbcaMH P
4

> 
>0,8 f38/c B "-P- H "-l2c -B3aHMOAeHCTBHRX, B~nonHeHHOe C no­

M~biO 2-MeTpOBO~ nponaHOBOH KaMepbl, 06Jly4eHHOJ.1 ny4KOM "-MeSO­

HOB C P..l=40 r38/c, no3BOJ1RCT CAenaTb cneAYIOUtHC BbiBOAbl: 

1 I npHCYTCT,avte so saalo1MOAeHcTei-1Rx 4acn·n-' c P .1. > 0, 8 f3B/ c 

yBeJllo141o1BaeT a31o1MyTaJlbHbiC KOppCJ1R4HH; 

2/ 3Ha4J1TeJJbHa.A llaCTb nap 1T -MC30HOB C p J. > 0,8 f38/C /He 

MCHbWe 30%/ pO)I(AaCTCR C 6JlH3Kk1MJ.1 6biCTPOTaMvt, yrnaM\.1 \.1 none­
pe4HbiM\.1 HMnynbCaMH; 

3/ npHCYTCTBHe BO B3aHMOAe11CTBY.IY1 4aCTYII.I C P ...L > 0, 8 f38/ C 

He Bllk'I.ACT Ha o6pa30BaHHe pe30HaHCOB /a 4aCTHOCT~, p0 -Me30Ha/; 

4/ pacnpeAeneHwe no 3d>¢eKTHBHoH Macce ABYX 4aCTH4 c P.l > 
>0,8 f38/c HMeeT WHPOKH~ MaKCHMYM B paHoHe 2 f38/c 2 . 

AsTopbl 6naroAaPHbl seeM y4aCTHHKaM COTPYAHH~ecTsa no o6pa-

6oTKe CHHMKOB C 2-MeTpOBOH nponaHOBOJ.1 nya~pbKOBOH KaMepbl 3a 
noMOII.Ib s nonyt~eHI"'~ 3t<cnepltiMCHTanbHoro MaTepJ.1ana.Oco6y,ro npvtaHa­

TeJlbHOCTb aBTOpbl Bblpa)l(aiOT E.M.neBHHY H M.f.PbiCKHHy 3a MHOro-

8. 



KpaTHbre o6CY>KAeHI-1R 1-1 tteHHbre coseTbr, a TaK>Ke H. C. AHrenosy, 
T.KaHapeKy, A,H.ConOMJ..fHY aa nOMO~b B COCTaaneHI-11-1 nporpaMM, 
E.H.KnaAHI-1LtKO~ H ~.A.TpoRHY aa noneaH~e AJ..1CKYCCHI-1 1-1 coseT~, 
B.r.rpHWI-1HY, ~.A.~BaHoBcKo~, M.~.Conoabesy aa BHWMaTenbHOe 
np04TeHHe pyKonJ..1cl-1 H none3Hble aaMe4aHHR. 
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