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HacTOR~aR pa6oTa noc8R~eHa ~ccneA08aH~~ 8onpoca o 803MOmHo
CT~ on~CaH~R A~$$epeH~~anbHbiX Ce4eH~H ~HKn~3~8HbiX peaK~~H 8 
n~oH-npoTOHH~X 83a~MOAeHCT8~RX np~ OTHOC~TenbHO H~3K~X 3Hep
r~RX C nOMO~b~ MOAenbHOrO nOAXOAa, OCH08aHHOro Ha M~nnep-peA
me8CKOH $eHoMeHonor~~ ~ Ha r~noTeae $aKTop~aa~~~ TpaeKTop~l::i 
PeAme. ,llnR npo8epK~ npeACKa3aH~i1, nony4eHHbiX 8 paMKax yKaaaH
Horo nOAXOAa, ~cnonb3Y~TCR 3Kcnep~MeHTanbHble AaHHble o A~<ll<!lepeH

~~anbH~x Ce4eH~RX ~HKn~3~SH~X peaK~~H 

11-p_. 11+ +X, /1/ 

11 -p -• 17- + X • /2/ 

11- P -+ 11° + X /3/ 

np~ 5 r3B/c 8 o6nacT~ $parMeHTa~~~ M~WeH~. MeTOA~Ka npo8eAe~~R 

3Kcnep~MeHTOB ~ peaynbTaT~ npeA~AY~~x ~ccneA08aH~i1 peaK~~I::i /1/
/3/ on~caH~ 8 pa6oTax It-s/. 

~3nom~M KpaTKO OCHOBH~e nonomeH~R TeX MOAenbH~X npeACTae
neH~H, KOTOp~e np~MeHR~TCR B HaCTOR~el::i CTaTbe. 8 OAHOpeAmeoH
HOM np~6n~meH~~ A~<ll<!lepeH~~anbHOe ce4eH~e ~HKn~a~BHOH peaK~~~ 

a, b -. C+ X /4/ 

e o6nacT~ $parMeHTa~~~ M~weH~ /Man~e nPOAOnbH~e ~Mnynbc~ 4ac
T~~~ "c" 8 c~cTeMe noKOR 4acT~~~ "b" I MomeT 6b1Tb npeACTa8neHo 
cyMMol::i I 4, 5/ · 

d3 a 
E _a = f ( b _. c ) = I {:l i (p) 

dp 3 8 a I 

ai(0)-1 
sa /51 

8 KOTopol::i OTAenbHOMY 4neHy conocTaBnReTCR np~8eAeHHaR Ha p~c. 1 
peAme-A~arpaMMa Tpex4acT~4Horo npo~ecca abc-+ abe. B~we~ 
AeH~ cneAYIO~~e o6oaHa4eH~R: f sa ( b ~ c ) - CTPYKTypHaR <!IYHK~~R 
peaK~~~ /4/; {3i (p)- <!IYHK~~R, onpeAenReMaR 8~4eTaM~ non~coe PeA
>Ke; ai(O)- n~A~PY~~aR TpaeKTOP~R PeAme; sa- KBaApaT nonHol::i 
3Hepr~~ 8 c.~.M. peaK~~~ /4/. 

npeAnonaraeTCR, 4TO 8KnaA 8 CYMMY no i Aa~T noMepOHHaR 
(ap (0)= 1) ~ Me30HH~e TpaeKTOP~~ (ar(O)'"a;/0) =aw(O) .. aAi0)-1/2). 
CornacHo r~noTeae $aKTop~aa~~~ TpaeKTOP~~ PeAme <IIYHK~~R {3i(p) 
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PHc.l. AHarpaMMa npo~ecca 
abc ... abc. 

MO~eT 6~Tb npeACTaaneHa B B~Ae 

fji {p) "' Y ia rbic(p), 

i 
rAe fbc (p) on~C~BaeT CBR3b i-
Toro peA~eoHa c c~cTeMo.:i "be" .a 
·Y ~ - C 4aCT~I..Ie.:i "a", 

/6/ 

AanbHe.:iwee ynpo~eH~e ~opMyn~ 
/5/ AOCTI>1raeTCR ny.TeM 1>1CnOnb30-

BaHI>1R COOTHOWeH~H Me~AY aepWI>1HH~MI>1 ~YHKI..I~RM~ r:c(p) ~ KOH
CTaHTaMI>1 CBR31>1 ·Y~ /Tat< Ha3biBaeMOe 06MeHHOe BblPO~AeHHe/, KO
TOpble npeACKaswaa~TCR a paMKax AYanbHblx MOAene.:i Hnl>1 ycTaHaa
n~aa~TCR Ha OCHOBe aHan~3a ABYX4aCTH4HOrO pacceRHHR. Hanp~Mep, 

AnR peaKLIHH c y4aCTI>1eM 11- 1>1 K -Me3oHOB c npoHssonbHblM 3HaKOM 
sapAAa o6MeHHoe BbiPO~AeH!>1e AaeT /6-8/ 

Y r •y ·p :! Y 
11 11 11 

171 

r p w A 2 y • y = y = 'Y :! y • K k K K K 
!81 

rr.-rw rP .. rA2 /9/ 
p11 P11 ' p11 p 1r 

npoAeMOHCTpHpyeM Ha npHMepe peaKI..IHH a+p ... 11-+ X, rAe "a" 
npi>1H~MaeT 3Ha4eH~>~A K± , 11 -,np~-tMeHeHHe paccMoTpeHHbiX Bblwe Mo
AenbH~x npeACTaaneHHH. CornacHo ~opMynaM /5/, /6/ 11 cooTHowe
HHR'M /7/,/8/ AnR peaKLIHH K-p ... 11-+X MO>:<Ho san~-tcaTb*: 

K- _ p , p -1/2 f w A 2 
f 8 (p-o11 )=yKip 11+ +SK-YK(I' + + rP ++I' ++I' +). /10/ K- . piT P11 p11 piT 

Ha R3b1Ke AHarpaMM AnR Tpex4aCTH4Horo pacceRHHR /eM. PHC. 1/ pe-
aKI..IHR K+p .. 11-+ X CBR3aHa c peaKI..IHe.:i K-p ... 11- + X KpoccHHr-
npeo6pasoaaHHeM, npH KOTOPOM BKnaAbl OT TpaeKTOPHH C He4eTHOH 
Cl>lrHaTypo.:i MeHR~T 3HaK. no3TOMY 113 /10/ nony4HM 

K+ p p -t/2 f p w A2 
c s + (P .. "- ) = YK ·r + + s K + rK <·r + - r + - r + + r + ). 1 11 1 K P11 PIT P11 piT PIT 

CoxpaHeHI>!e a -4eTHOCTH AOnycKaeT B peaKJ.IHH 17- p ... 1T- + X o6MeH 
TOnbKO p -, f- H p -TpaeKTOpi>1RMI>!. 3HaKH nepeA BKnaAaMH OT 3TH X 
TpaeKTOPHH onpeAenR~TCR 1>13 /10/ Ha ocHoae SU(3)-cHMMeTpHH. 

* 3AeCb H HH~e HCnOnb3yeTCR AOny~eHHe 0 He3aBI>1CHMOCTH KOH
CTaHT yp H •Yp OT 3aPRAa Me30HOB. 
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HcxoAR ~>~3 3Toro, AnR peaKI..IH~ 11 -P .. "- + X HMeeM 

11- p p -t/2 f p 
f

817
_(P-'rr-)=y

17 
l'p

17
+ +S

17
-·Y 17 (lprr+ + l'p

17
+ ). /12/ 

HcnonbsoaaHHe paaeHCTB /9/ nosaonReT cy~ecraeHHo ynpocT~Tb Bbl
pa~eH~R /10/-/12/: 

K- P P 
f (p ... rr-)=yK•I + sK- prr 

-1/2 r p 
+SK- yK2(I'prr++'fprr+ ), 

/13/ 
K+ P p· 

c < P ... "- ) .. ·r r + sK+ ' K p 11 

rr- P P - t/2 r p 
r s < P .. "- ) = ·r r + + s 17 _ r < r + + r + ). 

11
- 11 prr 11 p 11 p 11 

/14/ 

HcKn~4aR 1>13 3THX Bblpa~eHI>IH aepWHHHble ~YHKI..IHH 1 p+ ' rr + H 
rP + , npi>!XOAI4M K COOTHOWeH14~ p 

11 
P 

11 

p17 p 
11- y s --1/2 ·y K+ 

f (p-orr-)=[ -.!!..-(~) • .2.]f (p .. rr-)+ 
srr r: sK_ 2yK sK+ /15/ 

S - -t/2 y K-
+ (_!!_) • _!!_ • f

8 
(p _. 11- ), 

sK_ 2·yK K-

8 pa6oTeh ~rAe snepBble 6blno nony4eHo 3TO cooTHoweHI4e, noKasa
Ho, 4TO OHO cnpaseAnHBO 14 AnR peaK1..114H c o6pasosaHI4eM rr+-Meso
HOB B TeX ~e K±p-H rr-p-s3a14MOAei1CTB14RX. 0TMeT14M, 4TO /15/ 
npi4MeH~Mo 14 a cny4ae peaK1..114H rr-p ... rr0 + X H K ± p .. 11 ° +X, 
B 4eM HeTPYAHO y6eAHTbCR, nOBTOPHB npHBeAeHH~e BblWe paCCY~Ae
H~R. 

B paMKax paccMoTpeHH~x 3AeCb MOAenbH~x npeAcTaaneHHH pas
ni44H~MI4 aBTOpaMI4 6blnl4 nony4eH~ COOTHOWeHI4R, yCTaHaBni>!Ba~~l>le 

CBR3b Me~AY CTPYKTYPH~MH ~YHKI..II>IRM14 14HKn~314BH~X peaK1..114H AnR Lie
nero PRAa Ha4anbH~X COCTORH14i1, 3TH COOTHOWeHHR AnR peaKI..IHH C 

+ o6pasoaaHHeM rr--Me3oHOB H A-r~>~nepoHoB npoaepRnl4cb Ha ocHoae 
+ + -AaHHbiX o yp -, 11- p- , K- p- , pp-H pp-asai4MOAeAcTBI4RX a 14H-

Tepaane 3Hepri>IH 4,6-40 r3B/9-l~~e3ynbTaT~ nposepKI4 B OCHOBHOM 
nOATBePAHnl4 I>IX cnpaBeAnHBOCTb, 

HccneAOBaHI4e npHMeHHMOCT~>~ rHnoTe3~ ~aKTOPH3ai..IHH TpaeKTOPHi1 
PeA~e K on~>~caHI4~ ABOHH~x AH~~epeHI..IHanbH~x ce4eHI4A 14HKn~3HBH~x 
peaK1..114i1 B nHoH-npOTOHHbiX B3ai>IMOAeHCTB14RX paHee 6blnO BblnOnHeHO 
npl4 3Hepri>IRX ~16 r3B. H14~e npeACTasneH~ pesynbT~Tbl nposepKH 
3TOA r14nOTe3~ Ha AaHH~X 0 TaKHX ~e Ce4eHHRX B peaKI..IHRX /1/ 
14 /2/ np14 3HeprHI>I 5 r3B. 

4aCTI>! ~OpMynbl /15/ OT AnR onpeAeneH~>~R sasHCI4MOCTH npaaoA 
KI>!HeMaTH4eCKHX nepeMeHHbiX X=P; I P~ax 
AOnbHaR KOMnOHeHTa HMnynbCa 8 C.I..I.M•, 
Hoe sHa4eHHe, P; - KBaApaT nonepe4Horo 

"' p2 /rAe p* - npo-.L • 
P~ax - ero MaKCHManb-
~>~Mnynbca/, M~ Hcnonb-
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P: ,(fil&/c)2 

1 O,OlkO,O~ 

2 o.o~ -o,16 
3 0,1~ +0,36 

4 0,36-1.00 
0011 I ·" I I 1 I I I ! J I I I 

' -1,0 -0,5 0,0 

X= P,~/p;., 

1,0 

0,1 

PHc.2. ~H¢$epeH~HaJihHOe ceqe-
HHe (E *.' 17 p* ) d ~ / dx d p.1.2 

malt 2 
B 3aBHCHMOCTH OT X H p.L ; j -

no AaHHbiM o peaK~HH rr-p -. rr- + X 
npH 5 r::~B I c; IIITPHXoBaHHbie no
JIOCbi - paCC'lHTaHHOe !10 4JopMyJie 
I 16( c HcnoJib30BaHHeM AaHHbiX 
o peaK~HH K- p -. rr- t- X npH 

8,25 f3B/c. 

~~ <D 
~ 

IO""O 

1

'0:! 
N >( ..,.., 

a • lh£ uJ"' 

\00 .-~~---.~-r-r-r-r.-~100 

• 'l(p ~ i!'+ X npu 5 fJ&/c 
'1111 n.peilCI<.UJaHue 

:I~ 

J (/:t 
t ~ "·'''""' "" 

1 
1 0,00-0,04 

0,1__t 2 0,04 -0,16 

T 3 016 -0 36 
0,! ' ' i 0,1 

-!,0 -0,5 0,0 

X= ~~/P:ax 

PHc.J. ~<~epeH~HaJibHoe ceqe
---*' * 2 2 HHe (E , "Pmu)d 7J 'dxdp .L 

B 3aBHCHMOCTH OT X H p 2 : j-
j_ T 

no AaHHbiM o peaK~HH "-P • " ·- X 
npH 5 f::~BI C; IIITpHXOBaHHbie rro
JIOCbl - paCC'lHTaHHOe 110 4JopMyJie 
I 161 c HCnOJih30BaHHeM AaHHbJX 
o peaK~HH K- p -• "+ f X npH 
8,25 f'::~Bic. 

- + g 
aoaan11 AaHHble o peaKL111RX K P • rr- +X np11 8,25 l36lc 

' I p p 
noACTaBJIRR B 1151 3Ha4eHI1R OTHOWeHI1H KOHCTaHT CBR311• 13 y

17 
/yK= 

= 1,0010,80, y
17

/yK = 1,0010,50, 3Ha4eHI1RS 77_~10,29 1362 
11 sK_ =16,64 136 2, nony4aeM 

K+ 
+ )~-0,02f 8 (p -> rr-) 

K+ 

71 + 
f (P-• 17 --s"-

K + 
+ 1,27 f ( p ->17 - ) • 

sK_ 
1161 

K+ 
ManocTb K03<I><I>11411eHTa np11 f sK+ (p _. "± 
BKJiaAOM nepaoro 4JieHa a <t>opMyne 1161. 

noaBOJIReT npeHe6pe4b 

Ha p11c.2 11 3 np11aeAeH~ 3Kcnepi1MeHTanbH~e AaHH~e o ABOHH~x 
A11<l><l>epeH411anbHbix ce4eHI1.AX (E*/rrpri1 ax>d~/dxdp 2 peaK411ill 
I 1 I 11 12/ np11 5 1361 c a o6nacr11 -0,7 _:;: x _< 0, 0 11 0:; p~ ::; 1 , 01136/ c/2 
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B cpaBHeHI111 C TC3KI1MI1 H<e Ce4eHI1RMI1*, Bbi411CJieHHbiM1o1 no $OpMyJie 
1161. Ha o6o11x PI1CYHKax 3Kcnepi1MeHranbHble 11 pac4eTHble 3Ha4e
HI1R ce4eH11H a o6nacr11 x .:; -0,3 11 so ecex 11HTepaanax P.1. coana
Aa~T B npeAenax OAHO~ CTaHAapTHOH OW116Kio1. 3TOT pe3yJibTaT CBio1-
AeTeJibCTByeT 0 npi1MeHI1MOCTI1 rl1nOTe3bl $aKTOpl13aijl111 TpaeKTOpi1H 
PeAH<e B o6naCTI1 OTHOCI1TeJibHO H113K11X 3Hepri1H /nOPRAKa ~eCKOJib
KHX 1381. 

PaccMOTPI1M renepb B03MOmHOCTb npi1Me~eHI1R H3nomeHHoro a~we 
noAXOAa K on1o1caH11~ 11HKJIJ03HBHbiX peaK41111i c o6pa3oaaHlo1eM rr 0 -Me-
30Hoa. CoOTHOWeHI1e THna 115/, KOTOpoe CB~3biBaeT MemAY C060H 
AY~<I><t>epeHl.l11aJlbHble ce4eHlo1R 11HK1110311BHoiX peaK~11H, 11Me~I1111X OAlo1Ha
KOBble KOHe4Hbte 11 pa3Jli14Hble Ha4aJibHble COCTORHHR, He JIOAAaeTCR 
npoaepKe 113-3a orpaHI14eHHOCTI1 3Kcnepi1MeHranbH~x AaHH~x o ce~e-

H11.Ax BbiXOAa 11° -Me3oHoa. B 3Tlo1X ycnoBHRX Mbl nony4MM. a 3aTeM 

npoeepi1M COOTHOWeHI1e, CBR3b1Bai0Uiee Al1<!>$epeHLIHaJibHble Ce4eHI1R 
peaK41111 77-P ~ rr 0 

t X np1o1 ABYX pa3Hb1X 3Heprlo1RX. 
nycTb Mbl 11MeeM ABa Bblpa)KeHlo1R /141 AJIR p-eaKL11111 17-P •77°t X 

np11 3Hepri1RX s 1 11 s 2, ~CKJII04aR 113 HI1X HeH3BeCTHYIO KOM611Hal.IHIO 
ff n +1-po , nOJIY4lo1M 

p77 prr 

. "- o s 1 -1/2 
t (p~rr)~(-) .f 

s 1 s2 ~ 2 

" p p s -1/J! 
< P _, " 0

) t y ·I o I 1-< _t ) J 
1T PIT ' 

/17/ 
s2 

Aanee 11cnonb3yeM cooTHoweHHe 

r p 1 rp r· P 
.. -( + -

1177" 2 p77+ p" 118/ 

113 pa6or~/t4/11 a~paH<eHI1e /131 AJIR peaK1.111H c o6pa3oaaHI1eM 17+_11 
71 -Me30HOB, 113 KOTOporo CJieAyeT, 4TO { 

+ 
p 1 . K + I 191 I +: - t ( p --· 11 - ). 

P 77- P s3 
YK ' 

C nOMOUibiO 1181 11 /191 nony4aeM 113 1171 11CKOMOe COOTHOWeHI1e 

- s - 112 17 
f s ( p ~ 77° ) - ( _j ) f ( p 4 17 ° ) + 

1 s
2 

8 2 

K+ + 
K 

X ( f ( p -> 71+ ) + f' ( p -> 71-) j • 
63 83 

·Y P st -112 
-1L[1-(-) ]x 
2/ 8 2 K /201 

3Kcnepi1MeHTaJibH~e AaHH~e o CTPYKTYPHOA <I>YHKLIHI1 f
8
(p !"o 

B 3aAHeH nonyc<!>epe (X ::;: Q) C npl1eMJieMbiMH CTaTI1CTI14eCK11MI1 norpeiii-

K-
* 3Ha4eHI1.A CTPYKTYPHbiX <I>YHK411H f s K- ( P-> 77 ±) 6biJIIJ1 nept;C411-

TaHbl HaMill or x~2p* f,.,'s, 11cnonb3oBaHHoro e pa6ore1&-l, K X= 
- * I * K -PII pmu' 
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-ll=< 
0,1 

-1,0 

& 'ltp-fl 0
+ X npu 10,5 r3B/c 

= npei:ICKU3UHUe 

• 

-0,5 0,0 

*/ * X =B1 Pmax 

PHc.4. AH¢¢epeH~HanbHOe ce~eHHe 
(l/11p" ) ( (E* d 2a /dxctp.Z )dp} 

max 
B 3aBHCHMOCTH OT X: ·~ - ITO p;aHHbiM 
o peaK~HH "+p ~ 11°+ X rrpH I0,5r3B/c; 
WTpHXOBaHHaH nonoca - paCC~HTAH

HOe no ~opMyne /21/ c Hcnonb30Ba
HHeM p;aHHbJX o peaK~HHX 11-p -> 11° +X 
npH 5 r3B/ c H K+ p-> 17 ±+X npH 
32 r3B/c. 

HOCTRMH HMe~TCR TOJ1bKO npH OAHO~ 
3HeprHH: 5 r3B/c/af Hx M~ HCnonb
syeM A11R B~4HcneHHR npaeo~ 4aCTH 
¢lOPMYS1bl /20/. 3Ha"!eHHR CTPYKTyp
HbiX ¢lYHKLIH~ f sa( P ~+17 ± ) . npH p K+ = 
= 32 r3B/c B03bMeM H3 ~a60T~ /15< 

PesynbTaTbl Bbi4HcneHHR cpaBHHM c AaHHbiMH o AH¢l¢lepeHL.1HanbHOM ce-
4eHHH peaKLIHH 17+P-> 17"+ X npH 10,5 r3B/cl16(noACTaBJ1RR 
B /20/ KOHCTaHT~ CBR3H H 3Ha4eHHR s

1
x20,6 r3B 2 H s

2
.10,29 r3B~ 

nony4HM 
~ - ~ ~ 

f (P->77")=0,707f {p~17°)+0,183[f (P-+77+)d (P-+77-)]. /21/ 
sl 82 sa sa 

B nonb3Y saKOHHOCTH cpaeHeHHR pac4eToB no /21/ c AaHH~~H o 
17+p -esaHMOAe~CTBHRX CBHAeTeJ1bCTByeT noBeAeHHe AH¢l¢lepeHL.1Hanb

HbiX Ce4eHHH (2E*/17v's)da/dx peaKLIH~rr±P-»y+XnpH l8,5 r3B/c/17( 
a ·saAHeH nonyc¢lepe ( x.,s: 0), BKn~4a~Uiei:1 a ce6R o6nacTb ¢lparMeH
TaLIHH MHWeHH, 3TH Ce4eHHR B npeAenax OAHOH CTaHAapTHO~ OWH6KH 
He saBHCRT OT 3HaKa sapRAa naAa~111ero nHoHa. B 3THX peaKL.IHRX 
=90% •Y -KBaHTOB RBJ1R~TCR npOAYKTaMH pacnaAa 17°-> 2·y, n03TOMY 
OTMe4eHHoi:1 oco6eHHOCTb~ noeeAeHHR o6naAa~T H peaKL.IHH "±p ... 11°+ X. 

Ha pHc.4 npefcTaeneHo AH¢l¢lepeHL1HanbHoe ce4eHHe 
(1/77p* --)-f-(E*d a/.dxdpf )dp,2 peaKLIHH 17+P->77°+ X a sa-

max . ~ 

BHCHMOCTH OT X B CpaBHeHHH C TaKHM ~e Ce4eHHeM, paCC4HTaHH~M 

cornacHo /21/. BHAHO, 4TO a o6nacTH x s-0,3 pacc4HTaHHoe H 
H3MepeHHOe AH¢l¢lepeHLIHaJ1bHble Ce4eHHR COBnaAa~T B npeAenax OAHOH 
CTaHAaPTHOH OWH6KH. 

B 3aKJ1~4eHHe C¢lOpMynHpyeM OCHOBHble BbiBOAbl HaCTORUieH pa60Tbl. 

t. 06HapymeHo, 4TO AH¢l¢lepeHL.1HanbHble ce4eHHR peaKLIHH 
17-P ... 17+117-/17° +X npH 5 r3B/c B o6nacTH ¢lparMeHTaLIHH MH-

weHH a npeAenax 3KcnepHMeHTanbHbiX norpewHocTeH cornacy~TCR c 
npeACKa3aHHRMH MOAeJ1bHbiX npeACTaeneHHH, OCHOBaHHbiX Ha M~nnep
peAmeBCKOH ¢leHOMeHOJ10iHH H Ha rHnOTe3e ¢laKTOPH3aL.IHH TpaeKTO
PHH PeAme. 

6 

2. 3TOT pesynbTaT CBHAeTeJ1bCTByeT B nonb3Y HeH3BeCTHOH pa
Hee 803MOmHOCTH npHMeHeHHR yKa3aHHbiX MOAeJ1bHbiX npeACTaBneHHH 
K OnHCaHH~ HHKJ1~3HBHbiX peaKLIHH B nHOH-npOTOHHbiX B3aHMOAeHCTB~
RX npH OTHOCHTeJ1bHO HH3KHX 3HeprHRX /nopRAKa HeCKOJ1bKHX r3B/ • 

,llaHHble 0 peaKLIHRX 17-P ... 11±+ X npH 5 r3B/c nony4eHbl B 3KC-
nepHMeHTe Ha MeTpoeol:1 BOAOPOAHOH ny3b1PbKoeol:1 KaMepe RB3 OHRH 
nO A PYKOBOACT BOM P. M .11e6eAeBa, AaHHble 0 pea KLIHH 17- p ... 17° + X 
npH 5 r38/c - B 3KCnepHMeHTe Ha MeTpOBOH nponaHOBOH ny3b1PbKO
BOH KaMepe Ra6opaTopHH RAePHbiX npo6neM OHRH noA PYKOBOACTBOM 
,,,A.6yAaroaa H B.6.QnRrHHa. KonneKTHBaM COTPYAHHKoa, Bblnon
H~BWHX 3TH 3KCnepHMeHTbl, ~ HX pyKOBOAHTeJ1AM Mbl npHHOCHM CBO~ 
rny6oKy~ 6narOAapHOCTb 3a npeAOCTaBneHHYIO HaM B03MOJKHOCTb 
Hcnonb30BaTb 3KcnepHMeHTanbH~e AaHHble. 
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