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.[l!lR Om1CaHHR 3KCn€pHM€HTa!lbHbiX ,QSHHbiX no T04€4HOnO,Q06HOMY 

B3aHMO,QelltCTB~~ a,qpOHOB ~cnonb3y€TCR CTpyKTypHaR $YHK~HR -

$YHK~HR pacnpeAeneHHR no HMny!lbCY KOHCTHTy€HTOB /KBapKOB ea

fl€HTHbiX H MOPCKHX 1 r!liOOHOB/, B CHCTeM€ KOOp,QHHaT 1 r,qe 4aCTH-

~a 6biCTpo .QBH)K€TC.R, CTPYKTypHa.R $yHK~HR pasHa eepo.RT-

HOCTH TOro, 4TO KOHCTHTY€HT HM€€T HMny!lbC XP, r,qe p - MMny!lbC 

4aCn1~bl, a 
O~X,; 1. 

B HacTo.R~eH pa6oTe 3To pacnpe,qeneHMe oTo~,qecT8!1ReTcR c pac

npe,qeneHHeM no Macce $parMeHTHPY~~e~ MHWeHH 8 na6opaTOPHO~ 
CVICTeMe c apryMeHTOM X Am I m - Macca HyKnoHa/. nocKOilbKY 

Mbl 6y,Q€M paCCMaTpV18STb H€ TOilbKO HYK!lOHbl 1 HO VI R,Qpa, 8€!1~4HHa 

X H3M€HR€TCR 8 npe,qenax 

0;:; XA:£A. 

Ycn08VI€M XA> 1, no onpe,qeneHHIO, Bbl,qenReTC.R o6nacTb KYMYfl.RTVIB-

Horo P0)K,Q€HH.R 48CTVI~/ 1/, 

CHa4ana paccMOTPHM rny6oKoHeynpyrVI~ npo~ecc pacce.RHVIR nen
TOHa HS R,Qpe: nenTOH C 3HeprHeH E 0 pacceVI8S€TC.R Ha MVIW€HH XAm. 
Ero 3HeprVI.R VI yron 8bl!leTa nocne pacce.RHH.R E H A: 

/a/ 

r,qe m
2

- npOH380JlbHS.R ,Q06S8KS K MSCC€ MHW€HH 1 XapaKT€PH3YIO~a.R 

PO~,Q€HH€ H08biX S.QPOHOB, 

PewaR cxeMy ypaeHeHVIH aaKoHa coxpaHeHVI.R 3HeprVIH M VIMnynbca 

OTHOCVIT€IlbHO X A• nO!lY41AM 

2 2 1 _:~~oE.:. P0 P~® l_:_~mg.:. 2m_~- /1/ 
2m (E0 -E)-2mm 2 

~3 COOTHOW€HIAR /1/ BH,QHO, 4TO ,Q!l.R Q 
2 >> m

2
2 B€IlH4VIHa XA 

COBna,qaeT C MSCWTa6HoH nepeM€HHOH 6bepK€HOBCKOrO CK€~IliAHra, 
/l.nR M€HbWVIX 3H€prV1\:1 COOTHOW€HH€ /1/ ,QS€T 11MaCCOBYI0 11 nonpaBKY 

K MSCWTS6HOI:i nepeM€HHOH, 

4aCTVI~bl 11 a,QpOHHO!It CTPYH 11 (XAm+ m 2 ) €CTb $parM€HTbl Mi-iWeHI-1, 

XA m - $parMeHTHPYIO~a.R Macca. npl-1 XA> 1 $parMeHTHPYIO~YIO Mac-

ey Ha3blsaeM KyMynHpyiO~eH Macco171, a caM npo~ecc pom,qt;HHR 4ac

TH~ - KYMY.fl.R~He~ 1 4T06bl nO,Q4€PKHYTb T04€4HOnO,Q06Hbllit/.1~ .flOKa.nb-

Hbllil xapaKTep eaaY~Mo,qeHcTBH.R 4-acTH~bl X Am. KyMy.nATHBHbiH 3¢l$eKT 
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~m1 KYMYilRU.H.R AAeP - :no MacwTa6Ho-~Heapt.1aHTHbtLII npo~..tecc pom
AeH~R ~..~acn1u. np1-1 XA > 1. 

PaccMoTp~M Tenepb aAPOHHYIO KYMYI1RTV1BHYIO peaKu,~tO: aAPOH (m 0) 
C 3Hepr\.1eVJ (E 0 ) B3alt1MOA€LIICT8y€T C FIAPOM A, a ¢parMeHTbf (m 1 ) 
c 3Heprl-1e~ E 1 pen1CTPV1PYIOTCFI noA yrnoM 8 1 /KaK npae1r1no, 
®1>900/. 

B o6~eM BHAe noKa!lbH~~ npou.ecc KYMYilfiU.lt1lt1 MO>~<Ho, e nepeoM 
nplt16Jllt1>1<€HI-1lt1, On\.1CaTb 6lt1HapHO~ peaKL,l~eVJ/2( 

/6/ 

KaK 1t1 8 cny1..1ae /a/, Macca m2 xapaKTep~ayeT MHO>KeCTBeHHOe 
pomAeHv.e 4aCTlt1U.. 3aMeTV.M, OAHaKo, '-ITO y4eT ¢parMeHTOB 4aCTI-1LJ.bl 
m 0 , neTR~\.1x 8 HanpasneHH\.1 ABI-1>K€H!.1R cHapRAa (8~ W'), AaeT He6onb
woi1 nOfl0}f{YIT€JlbHbl~ BKilaA B B€I1J.141-1HY XA : 

Ei -Piz ----· m 

Mlt1Hlt1ManbHO eo3MO}f{Hbte eeJU1LJlt1Hbl X0 \.1 XA AllR Ha6ntOAaeMoi:1 4ac
Tl-1U.bl m 1 peam13.YIOTCA npl-1 MI-1Hlt1Mai1bHOi1 Macce m 2 , KOTOpa.R onP€Ae
JlA€TCA 3aKOHaMI-1 COXpaH€Hl-1A 3aPRAa, rHnep3aP.RAa 1-1 T.A. 

B Ta6n. 1 npi-1B€A€Hbl 3Ha4eHI-1A Mace m2 All.R pa3HbJX Ha6ntOAae-
MbJX m l. 

. m 1 "0 r 

m2 0 mK 

PewaA CHcTeMy ypasHeH1-1i1: 

X 0E0 + X Am = E 1 + EM 

x 0P 0 ""E\ t PM 
/rAe M,.,X 0 m 0 +X Am+ m 2 

2 

Ta6nm.~;a I 

p K+ p d 

m (m 11-m) (-m) (-2m) 

I OTHOCI-1T€I1bHO XA , nonyLJlt1M 

/2/ 

/3/ 



MMHMM8DbHO B03MO~HO€ KyMynATMBHO€ 4MCDO, HCnOnb30B8HHO€ 

paHee ADA aHa11H3a 3Kcnepv:MeHTS11bHbiX .QSHHblx/3/, nony4MM M3 

COOTHOW€H\.1A /2/ npM X O = 1: 

/4/ 

AHam1a 3KcnepHMeHra.nbHbiX ,QaHHbiX lsi. rAe e Ka4ecrse Macwra6-

HO~ nepeMeHHO~ IIICn0!1b30BSJlQCb KYMY11ATHBHOe 41-1CJ10 (Q), noKa3aJ1 

AnA Manblx 3Ha4eHI-1~ nonepeYHor:1 cocraenAIO~e~ ~t~Mnynbca (8 1 :: 180°), 
4TO HHKJ1!03111BHbl€ C€4€HI-1fl reHepa~..tMI-1 n!IIOHOB 1-1 KSOHOB paBHbl npl-1 

paBHbiX KyMynATHBHbiX 41-1cnax. 0.QHaKo c pocroM P..L. /npl-1 paBHbiX Q/ 
C€4€H!.1fl pom,Q€HIIIA ni-10HOB YM€HbWSIOTCA, npM4€M npM p..L. -·0,5 r3B/c

npHMepHo e 2 pas a. TaKoe yMeHbWeHMe celleHii!A He onli!CbteaercR 
11 xapaKT€PH0~ 11 3aBHCI-1MOCTbiO S,QPOHHbiX npOL.I€CCOB OT ~ 

2 
exp(-10P" I+ 0,45 exp l -2,7P} I 

) = ----------1,45 
f(P !51 

C APYro~ CTOPOHbl, paeeHcreo I 4! nony1..1eHo np1-1 CJ.111bHOM 

npe,Qnono}!{eH~t~H Xo= 1. Ce~Yac Mbl 6y.QeM C4MTaTb x0 cso6o.QHbiM na-

paMeTpoM 1-1 HaH,QeM ero 1-13 3Kcnepi-1MeHTa!1bHblX ASHHbtX. Y1a ,QaH-

HbiX HHKJ11031t!BHbiX C€4€H1-1H ,QJl.A pa3HbiX yrJlOB H86!110,Q€HHA 

8 \II 8" HaXO,QHM TSKH€ 3HS4€HIIIA plZ Ill P{z, ,QllR KOTOPbiX C€ll€HI-1A 

paBHbl, Yl noTpe6yeM paeeHcrsa eenHYHH XA A11A 3T0?1 napbl: 

E -{l P + ~ E'1 - {l 0 P1~ + .Jl. 
1 0 lz Eo E 0 ----- _______ __;;__ 

1-
E t+ m 2 

XOTO 
H3 COOTHOW€HYIR /6/ 

1-
E~l + mz 

XoTo 

HaH,QeM B€!1YI41-1HY X
0 

TO: 

/6/ 

171 

!8! 

- napaMeTp, HS~A€HHbl~ 1113 3KcnepJ.1M€HTSJlbHbiX ,QaHHblX ABYX paBHbiX 

sem1YHH ceYeHH~ AI1R pa3HbiX yrnoe 3MHCCYIH 8 1.1 ®'. 
Bonpoc B cne,QyiO~eM: MO}!{HQ 111-1 OniiiCSTb BCIO COBOKynHOCTb 3KCne

PV1M€HT8IlbHbiX AaHHbiX AilR Ili06oro yrna 3MI1COH1 E)(i)j a -aaBHCI-IMOCTb/ 
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1-1 Juo6o~ 3Hepn1H 4aCn1l.lbl IT -aae.!.1CVIMOCTb/, ecnH ~ 1 napaMerp11 

X0 T0 6paTb H3 aaBHCHMOCTH /7/. 
Ha COOTHOWeHHA /7/ Cile,QyeT, ~TO BeilH4HHS X0T0 npAMO npo

nOPI..IHOHSilbHS apryMeHry XA,a K03~$Hl.IHeHT nponoP4HOHSilbHOCTH 
onpeAeilfleTCA TeM >Ke napaMeTpOM {3, Hai1,qeHHbiM H3 3KCnepHMeHTS. 

no,QCT8BI1RA BeJlH4HHY XoTo /COOTHOWeHHe /7// 8 COOTHOWeHHe 
/2/, HS~,QeM RBHbli1 BH,Q apryMeHTa X A, BbiPS>KeHHbli1 4epe3 napaMeT
Pbl Ha6IliO,QSeMOi1 J.1HKJ11031-1BHOi1 4SCTHI..Ibl H Beilvt'-l~Hy /3: 

/ Eo (/30 -1)(m2 -m2) 
m X A~ m X~J [ ..!_ + j ..!_ + :!'JLfl _____ _:___I ____ J 

2 4 (mX(OJ)2 ' 
A 

191 

Po E 1 + m 2 
-I 
To /3 

/10/ 

napaMeTp {3 ,cor nacHO BbrpameHI-110 /8/, MQ)!(HO $OpMSJ1bHO OTO>K,QeCT-
81-!Tb CO CKOPOCTbiO 11

J.13I1Y4SIOutero KilSCTepa 11
• Ct<OPOCTb TSKOro 

Knacrepa pasHa 

/3 XoPo = ---''-"--
XoEo+mXA 

C 3TOi1 T04KYI 3peHI-1FI paCCMOTpi-1M 6onee o6Uta-1i1 CilY48!1. nepeA 11 Bbi
CB€l1~88HJ.1€M11 48CT~~bl Kil8CTep M0)1(€T npOB381-1MOA€Ji!CTB088Tb /CilJ.1Tb
Cfi/C H€KOTOPOI1 11 TOPM03.AU.iei1 11 M8CCOH mN T /eap~aHT B38J.1MOAei1cT
BJ.1.A 8 KOH€4HOM COCTOfiH~~/. B 3TOM CilY4ae CKOpOCTb Kil~CTepa 
YM€HbW~TC.A AO Be!l~4~Hbl: 

KOTOpa.A M0)1(€T 6b1Tb Bblp8}f(€Ha 4€P€3 CKOpOCTb {3: 

/3 
/3T= N 

1+ -!(1- JL) 
X A /3o 

KaK 6YA€T BJ.1AHO J.13 aHail~3a aKcnepJ.1M€HTailbHbiX 
11

TOPM0>K€HJ.1e 11 
H86JliOAaeTCfl TOJlb KO Ail .A P0)1(,A€HI-1.A 

T.e.jm 2 1 ~1m 1j. 
CooTHoweHHe /9/ Tenepb MOA~$~~~pyeTcfl: 

/11 I 

A8HHbiX, T8KO€ 

6apJ.10HHbiX CJ.1CT€M, 

/12/ 

Pewa.A ypaaH€HJ.1e /12/ OTHOCJ.1T€IlbHO XA, nony4HM: 



X =X(!) k(X(!) 
A A + A 

X
( 1) -
A -

/13/ 

BamHo nOA4€PKHYTb, 4To KaK napaMeTp $. 
M~ nony4aeM ~a 3Kcnep~MeHTa. no xapaKrepy 

raK ~ napaMeTp 8T 
3SB~C~MOCT~ B€I1H4~H 

E-E' 

Pz -Pz' 
11 TOPM03.Rt4€ill MSCCbl11 , €CJH'I OHS H€ paBHS HY1110. !43 COOTHOW€HHFI 
/11/ BIII,QHO, llTO napaMeTp {3T o6pa114a€TC.R B HYJlb npH XA• 0, 
T. e. nony4S€Ma.R 3KCnepHM€HTSJlbHO CYMMS X A +NT /COOTHOW€H'-1€ 
/12/ I .Qaer napaMerp NT, xapaKT€PH.3YIOU\YH1 saaY!MO.QeHcreHe s Ko-
H€4HOM COCTO.RH~H'I. 

2 3 4 5 

[]B 8.9 raB 

0. TI 
I I I 

0.4 p 

02 / f' ' 
DB 

400 raB 

06 
TI 

p 
0.4 

d 
az L 

t. 

1 2 ] 4 5 
N. • Yv. 

PHc.l 

J x;r. 
[ raB] 

2 

1 / 
I 

/ 

I 

I 
/ 

I 

I 

I 
I 

I 

I 
I 

I 
I 

1 400n 
I 

I 

8!1 p 

X 2 J 
A 

PHc,2 

Ha p1-1c. 1 npHBeAeHbl 3Ha4€Hl.<1R napaMeTpa t3T s aaa1.1cHMOCTH or 
CYMMbl X A+ NT ,QilFI pa3Hb1X BTOPH4Hb1X 4acnn~ H ABYX /3HSl.I€HJ.1i:i 
3HeprHH 6oM6apAHPYIO~HX npOTOHOB 8 '9 / 4 / " 400 rall 5•6 / . AnR 
3HeprHH npoTOHOB 8,9 r~B HCnOI1b30BSJH.1Cb ,QSHHbl€ no I-1HKJ1103VIBHbiM 
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ce4eHr.1fiM ,QnR yr nos 3Mt-tC01H 90° 1-1 180 °· .QnR 3Heprr.1Y! nporoHoB 

400 r3B Y1CnOilb30Bam1Cb ,QSHHble ,Qn.A yrnoe 90 ° "' 160° AilR 6a

PHOHHbiX CHCTeM, 90° 11 137" - ,Qn.A nli!OHOB. H3 PHCYHKa BH,QHO, 
4TO ecTb K34€CT9€HHSR pa3HY!~a Mem,qy npo~eCCOM pom,Q€HI-1fl M€30-

HOB 1-1 npo~eCCOM of5pa30BSHI-1fl fiapt-tOHHbiX Cl-1CT€M! npOTOHOB, ,qe~
TOHOB Yl fi,Qep TPVITYI.A • .lJ.nR npo~eCCOB pO>t<,Q€HV1fl M€30HOB 11 TOPM03R
\1.13fl Macca 11 npaKTV14eCKV1 pasHa HYI110, 1-1 f3 T'"" {3 , a np1-1 of5paaosaHr.11-1 

6apHOHHbiX CV1CT€M HS6J110.QS€TCR CV1J1bHSR 3SBVICV1MOCTb /3T OT B€11V1-

4Y!Hb1 XA /3Hepnu:t BTOpt-ti.IHbiX 43Cn1~/, TSK \.ITO CKOPOCTb I-1X 803-

pacraeT C POCTOM 3HeprHvt HHK11103V1BHO~ l13CTI-1~bl COrJ1SCHO 3SBI-1CH

MOCTV1 /11/. TopM03fi\1.1Sfl Macca ,QllR o6pa30B3HHR npoTOHOB npl-1 nep-

81-1'-IHO~ 3HeprYI;..! 8,9 r3B - nopR,QKa Tpex HYKilOHHbiX MSCC. )lJlfl 
npOTOHOB C 3HeprHe~ 400 r3B 3T3 MSCCa COCTSBilfi€T OKOJ10 ABYX 

HYKJlOHHbiX MSCC H B03pacraeT C M3CCOI'11 ¢parMeHTS! 3,5 - ,Qll.A 
,qe~TOHOB H OKOilO 5 - ,QJ1R fi,Qep TPYITV1R. TaKt-lM o6pa30M, l.I€M 6onb

we Macca R.Qpa-qJparMeHra, TeM 6onbwe 'eaa1-1MO,Qe~cre1-1e a KOHel1HOM 

COCTORH~H. MomHO npe,qnOilO*HTb Cile,QyiO~YIO KSPTHHY KYMYilfiTI-1BHOro 

pmt<,QeHI-1R. npi-1 B3311MO,Qe~CTBI-11-1 CHSpR,Qa C MI1W€Hbl0 MSCCbl X Am 

o6paayercR aaKiliOI.IeHHoe s ManoM o6beMe <flparMeHTHPYI011.1ee eoa6ym

,qeHHoe S,QpOHHOe COCTO.RH\.1€, KOTOpOe BbiCBel.II-183€T r1V10Hbl. npv!lle

rSIOlJ.IYie K 3TOMy 06beMy 11 XOilO,QHbl€ 11 HYKilOHbl 11 BbiTSilKV18SIOTCR 11 1-13 

R,Qpa KSK <flparMeHT~. 

Ha p11c. 1 BI-1.QHO, \.ITO 3Hal.leHt-te napaMerpa {3 eoapacraer c poe

TOM nepBI-1\..IHO~ 3HeprHI1 OT 0,52 npl-1 8,9 r38 ,QO 0,59 npl-1 400 r3B. 

3Ha.R napaMeTp {-3, MO}f(Ho Bb141-1CI1'-1Tb I cooTHoweHI-1e /7// 3Hepn110 

X 0 T 0 e aasHCI-1MOCTH oT apryMeHraXA. PeaynbTaT pac1.1era noKaaaH 

HS p~t~c.2, H3 KOTOPOrO 81-1,QHO, \.ITO 3Hepri>1R X 0 T 0 COCTaBII.ReT He-

60I1bWY~ AOiliO nepBI-1\..IHo~ 3Heprl-11-1, oco6eHHO .Qil.R npo~eccoa o6pa-
30B3HH.R 6apHOHHbiX ¢parM€HTOB. 

napaMeTp {3 1-1 11 TOPM03RIJ.ISR 11 Macca NT ASIOT 803MO>KHOCTb Bbii.II-1C

m1Tb MacwTa6Hbl~ apryMe~n X A. 

Ha pHc.3 npe,QcraeneHbl 3KcnepHMeHTanbHble ,QaHHble ¢parMeHTa~I-1H 
RAPS Pb AII.A nepBH4HO~ 3Hepri-1H 8,9 r3B. HHTepean 3HeprH~ ero
PI-1\..IHbiX 1.13CTI-1U. rr±,K±, p - 100+1000 M38. Yrllbl 3MI-1CCHI-1- 90 °, 

120°, 150°, 168°, 180°. Ha PHCYHKa BH.QHO, \.ITO ece 3KcnepHMeH
TailbHble ,QaHHble no YIHKJ11031-1BHbiM Ce\..leHI-1.RM /Ha 0,QI-1H HYKilOH/ pO)f(

,QeHH.R ni-10HOB 1-1 KSOHOB /OTPHU.aTeilbHbiX/ nO,QI.lYIH.RIOTCR e,Q\.1HOi:1 aa

BHCHMOCTH OT 3$¢eKTHBHOrO KYMYII.ATHBHOro 4HCI1a XA.nyHKTHPOM 
Ha pHCYHKe noKaaaHo nono>KeHHe 3Kcnepi-1MeHTanbHbiX T04eK ,qn.R K+ 

Me30HOB, KOTOpbte Ha pi-1CYHKe COOTBeTCTBYIOT 11 TOPM03RIJ.\ei:1 MaCce 11 

8 CIIyl.lae PO}I(,QeHH.A nOI10)f(I-1T€IlbHbiX KSOHOB N T.::::-0,14. 3TOT ¢aKT, 

BHAHMO, npOCTO nOH.RTb, TaK KSK AIIR PO>K,QeHHfl K+-Me30H08 Heo6-

XO,QHM0 
11

BbiTOnKHYTb 11 H3 .RAPS A -rYtnepoH. 

Ha 3TOM )/{e PHCyHKe npe,QcTasneHbl ,QaHHble H AilR 1-1HK11103HBHbiX 

cel.leHH~ o6paaosaHI-1.R npoToHoa. Ha PI-1CYHKa BHAHO, 4TO MaKcHManb

Hbl~ nop.R,QOK KYMYJ1.RTI-18HOCTI-1 Ailfl, npoTOHOB c HMnyllbCOM 1,4 r3B/c 
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10 

0 
0 

1 2 

PHc.3 

pCB.9)Pb ~ n • • 
11-

3 

K+ * 
K u 
p 0 

4 

/yron Ha6I1KlAeH"R 180 °/ -
nopAAKa 2,5 ~ AI1A n~oHoe 
/1150 MoB/c, yron 3M"c
c"" 168°/ - 6onee 4. 

Ha p~c.4 np~eeAeH~ 
3KCnep!llM€HTaJ1bHbl€ ,QaHHbl€ 

,qnR AAPa Ta np1-1 o6ny4e
HHH ere npOTOHaMVl C 3Hep
rHe~ l100 f3B. 3KcnepH
MeHTai1bHble B€11H~I-1Hbl ce

I..I€Hio1\::i po>K.QeHHA "+ , K +, 

,QJ1R yrnOB 3MHCCHH ]0°, 
90°,118°, 137°enepeoM 
npH6J1H>K€HHH nO,Q4HHA~TCA 
€,QliiHOi1 3a8\o1Cio1MOCTV1 OT 

3$¢leKH1BHOro KYMYI1ATHe

HOro 4Y1Clla X k nplo14€M 3Ta 

3aBHCHMOCTb Ta >K€ CaMaA, 
4TO H ,QJ1A 3HeprHH npo
TOHOB 8,9 raB. 3TO npo
CTa~ 3KCnOH€H~HaJ1bHaA 

¢YHK~HA C napaMeTpaMH: 
E da XA -· -: lOOexpl--1.;14/ A dji <Xf? 

T ,e, <XA:-0 ,25:!:_0 ,01. 
Ba>:-<Ho no,ql..!epKHYTb, 4TO napaMeTpbl ¢YHKU.HH /14/ He saBHCRT 

OT nepBH4HOH 3H€Prl·11-1 npOTOHOB 8,9 1o1 400 raB ,QJ1fl TfDK€I1biX ¢par
M€HTI.1PYIOLI.l~X RA€P (Ta, Pb). 

H3 p~co3 ~ 4 B~AHO, ~To ce~eH~R o6pa3osaH~R npoToHoB /KaK 
noKa3bleae;=-aHail~3/ 6onee TR>K€11hiX 6ap~OHHbiX cflparMeHTOB He noA
~~HR~TCR eA~Ho~ 3asv.c~MOCTH. Mo>KHO AYMaTb, ~To npeA3KcnoHeH
~~a.nbHaR KOHCTaHT8 paSHa 100 ~ AflR C€~€HH~ o6pa30BaH~R npOTo
HOB, A€~TOHOB Y! RA€P TPHH1R, HO np~ MaJ1biX 3Ha~eHY!fiX apryt-l€HTa 
XA r.poTOHHble ce~eHHR yMeHbwa~TCR cH.nbHee no cpasHeHH~ c Me3oH
HbiM~. YMeHbW€HHe ce~eHY!~ o6pa3oeaHvtfl AelliToHoe eLI.le 6onee cvtnb
HOe o 0AHa KO B KYMY11RHfBHOIIi o611acn1, T • e • np~ X A> 1, Ha K110H 
KpltiBOt::i AilR KYMYil.ATVIBHblX npOTOHOS coenaAaeT C HaKilOHOM /CP€AHVIM 
3Ha~eHvteM/ <X A> A.nR Me3oHoe, TaKoro BbiBOAa A11R ce~eH"''~ o6pa-
3oeaH~R A€t:1TOHOB H RA€P Tp"''T"''R CA€IlaTb H€Ilb3R, ToK. BC€ nony-
4€Ht~ble Ha ceroAHRWHvt~ A€Hb 3KcnepHMeHTa.nbHble AaHHbJe cooTBeTcT
BYIOT H€KYMY11RT"''BHOMy PO>KA€H~1i0, T.e. X<t_·t) < 1. 

On-1en1M, ~To B ¢yHK4V1L1 MacwTa6Ho~ nepeMeHHO~ XA ce4eHWR 
o6pa30BaH"''R 6apHOHHb!X CY!CT€M OKa3biB810TCR CYLI.l€CTB€HHO M€HbW€ 
C€4€H"''A po>KA€HV!R M€30HOB, XOTR np"'' ¢H1K01POBaHHOM II!MnyJlbCe 
$parM€HTOB BbiXOA npOTOHOB np1-1M€PHO B 10 2 

pa3 npeBbiWaeT BbiXOA 
nV!OHOB J.1 8 10 4 pa3 - BbiXOA KaOHOB o 
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BbiBO)lbl 

1 ~ HHK11103J.IIBHble C€4€Hiti.R PO>I<A€HJ.II.R ·m10H08 V1 KSOHOB /Ha OAJ.IIH 

Hy'K110H <J>parMeHTHPYIOUlero .RApa/ OnlttCbiBSIOTC.A €Ait1HOi1 3KCnOHeH-

41-1S11bHOi1 Cl>YHK4J.11ei1 OT 3cl>¢eKTHBHoro KYMY11.RTHBHoro 4J.1C!1a X A: 

E du a in -XA/<x;;> -----e 
A dp <X,? 

rAe ain""25 M6. 

2. CelleHH.A PO)I(A€HJ.II.A KYMYil.RH1BHbrx Me3oHoe np~.-1 ¢lHKCHposaH

HOM XA He 3SBJ.1C.AT OT nonepe4HOi1 COCTSBJ1P.IO~ei1 J.1MnyJ1bCS J.1H
KJ1103!.18HOi1 I.ISCT1.14bl. 
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1 XA 2 

B 3TOM CMbrcne ecTb 

aHanorJ.II.A co cna6oH aa
BHCHMOCTbiO OT q2 Ce4e
HHH rny6oKoHeynpyrHx 
peaK4Hi1 83SHMOA€i1CTBJ.1.A 

MIOOHOB C yrnepOAOM AJl.R 

$J.1KCHpOBSHHOi1 MSCWTa6Hoi1 
nepeMeHHOi'i /7/ 

C4HTaiO csm-tM npH.ATHbiM 

AOilrOM BbiPS3!.1Tb 6.narOAap
HOCTb A.M.6anA~HY H H.r~
OPA3H€CKY 3a non€3Hbt€ 
o6cymA€H~R H HaBOAR~H€ 
coo6pameHHR no paccMoT
peHHbiM aonpocaM. 5naro
AaP~ O.~.KynbnHHY 3a 
nOMO~b B O$OPMfl€HHH pa-
60Tbl. 
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