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@ 06beJJ:HHCHHbli1 HHCTHTYT Sl,!t,epHbLX HCCJTCJJ.OB3HHH. )ly6Ha, 1993 

~BH~8H~8 sapH~8HHO~ YaCTHUH B MarH~THOM n0]8 OnMC~BaeTCH 

~~®~epeHU~a]hHHMH ypaBH8HHHMH BTOPOPO nopH~Ka BH~a 111 : 

x·= aq/p(l+x' 2 +y' 2 ) 112 (B x'y'-B (l+x' 2 )+B y' )= $(x,y,z,x' ,y' )• 
X y . Z 

y'::: aq/p( l+x' 2 +y' 2 ) 112 (B ( l+y' 2 )-B x' y' -B x' )::::: f(x, y,z,x' ,y' ) , 
X y Z 

r~e a=0,2998, q::::: ±1,±2, .•. , - 3apH~ YaCTMUH, p-ee MMnY]bC, 

B ,B ,B - KOMnOH8HTH B8KTOpa HanpHE8HHOCTH MarHHTHOPO nO]H ~ B 
X y z ' 2 2 

TOYK8 (x,y,z), x = dx/dz, x"= d x/dz . 

PemeHMe npHMoM 3a~a4~- Haxox~eHHe rpaeKTOPMH ~BHX8HHH 4ac-
TMUH B MarHMTHOM n0]8 C H388CTHHM MMny]bCOM p- MOXHO 

YHC~8HH~M HHTerpHPOBaHH€M M8TO~OM PyHre-KyTTa OPH 

no.ny4HTh 

HaYa~bH~X 
1 I I I 121 

ycJJOBHHX: z
1

, x
1
= x(z

1 
), y

1
= y(z

1 
), x

1
= x (z

1 
), Y

1
= Y (z

1
) • 

Ha ( i+l )-M mare 

z1 + 1 ~ z.+ h= z 1+ hi, 
~ ' i i i 2 

x1 + 1 ~ xi+ x 1 h+ 1/6(m1+ m2 + m3 )h, 

I i i i 2 " 
yi+1~ yi+ yih+ 1/6(k1+ k2+ k3)h ' 

, , i i i i 
x 1 +1 = xi+ 1/6(m1+ 2m2 + 2m3+ m4 )h, 

, ' i i i i 
yi+1~ yi+ 1/6(k1+ 2k2+ 2k3+ k4)h, 

r.ne h= !J.z- mar MHTerpMpoBaHMH, 
i 4> , , i ' ' 

m1= 1(xi,yi,zi,xi,yi)' k1= f1(xi,yi,zi,xi,yi), 

iq, !:'' i !:'' m2= 2<Xi'~i' i'Xi'~i), k2= f2(Xi'~i' i'Xi.~i), 

iq, !:'' i !:'' m3= 3(oi,wi, i'oi,Wi), k3= f3(oi,wi, i'oi,Wi), 

iq, g'' i g'' m4= 4(fi,Vi' i'fi,Vi), k4= f4(fi,Vi, i'fi,Vi)' 

_ r • _ • h • _ • • r i _ • ih r _ h 
:(i -:{i (Xi 1 ~i ,xi) -Xi +Xi2' :(i -:(i (Xi '~i 1 m1 )-Xi +m12'~i -zi +2' 

_ ( r • _ •h • _ • • r i _ • ih r _ h 
~i-rei yi,~i,yi)-yi+yi2'~i-~i(yi,~i'k1)-Yi+k12'si-zi+2' 

_ ( r • i _ • h ih
2 

• _ • • r i _ • ih r _ h 0!-0i xi,~i,xi,m1 )-xi+xi2+m14 ,Oi-Oi(xi,~i'm2)-xi+m22'si-zi+2' 

- ' i - 'h ih
2 

'- ' . i - ' ih - h Wi-Wi(yi,~i'yi,k1 )-yi+yi2+k14 ,Wi-Wi(yi'~i'k2)-Yi+k22''i-zi+2' 

' ' i ' ih
2 

' ' ' ' i ' i ti=ti(xi,~i'xi,m2)=xi+xih+m22 ,ti=fi(xi,si,m3)=xi+m3h,gi=zi+h, 
0 

I i I ih'- I I' I i I i 
Vi=Vi(yi,gi,yi,k2)=yi+yih+k22 ,Vi=Vi(y ,gi,k3)=yi+k3h'gi=zi+h. 

TaK1-1M o6pa30M, np1-1 M3BeCTH~X HMny~hC8, mare HHTerpHpOBa

H1-1H 1-1 KapTe MarH1-1THOro nO]H TpaeKTOPHH ABHZ8HHH 3apHZ8HHOA 

4aCTHU~ npe,ncTaBHTCH ~a6opOM (x,y,z)- KOOPAHHaT N ToqeK. 

I 

(1) 

( 2) 

(3) 

(4) 

( 5) 



Teneph pelllMM o6paTHYIO 3a,IJ.atJy: no H3BecTHbi.M N TOlJKaM rpaeK·

TOpMM !B~~eH~~ M HanpH~eHHOCTM MarHHTHOro 00~~ B 3TMX TOlJK3X 

BOCCT3HOBHM MMTIY~bC lJ3CTMUbl. KaK npasH~O, TIO,IJ.06HH8 33,IJ.a4H perna

IDTCB M8TO,II.OM ~HTHPOBaHHH 3a,IJ.aHHOM MHTerpa~bHOM KPHBOH ypaBH8HHH

MH ,II.BMEeHHH (1), r.n.e HMTIY~hC p HB~H8TC~ HCKOMHM napaMeTpOM. n]H 

no~ylJeHHH K3K MOXHO 60]88 T04HOrO P83Y]bTaTa, BOo6me rosOpH, He-

06XO~HM BH60p 0TITHM3]bHOrO mara HHT8rpHpOB3HHH h TIPH lJHC]8HHOM 

pemeHHH sa.n.atJH c HCTIO]h30B3HHeM ypaBHeHHM (3)-(5). Be]HYMHa ma

ra HHTerpHpOB3HH~ h cymeCTB8HHO 33BMCHT OT KOH®HrypaUHH M3rHHT

HOrO nO]~ Ill T04HOCT!I1 ero onHC3Hl-1H. TaKHM o6pa30M, h ~B.ITH8TC.H 

BTOPHM !11CKOMHM napaMeTpOM. 

KaK H3B8CTHO, pemeHYle YK333HHO~ 33,IJ.34M CBH3aHO C BH4HC]8HM-

8M npOH3BO)I.HHX no napaM8TpaM ypaBH8HH£1 ,JJ,BI..flK8Hl-1H Y3CT11Ubl B 3a)l.aH-

HHX T04K3X TpaeKTOpHM, 0011CHBaeMHX 3TYlMH ypaBH8Hli1HM!11. 

B pa6oTe131 TIO]ylJeHH npe,IJ.CT38~8HH~ ,II.]H npOH3BO)I,HbiX no HMny]bCY 

pOT pelli8HMH ypaBH8HHH (3) K3K nap3M8Tpy. 

Ue]hro HacroHmeH pa6oTbl ~B]~eTCH no]ytJeHHe npe.JJ.cras~eHM£1 JI.]H 

npOH3BO,II.HbiX no mary YlHT8rpMpOB3Hli1H h OT pelli8Hli1M ypaBH8H11H ,IJ.BHX8-

H"H 43CT"UH B BMAe (3)-(5). 

Ozi+1 

Oh 

BHnO]HMM AM®®epeHU"POBaHMe B (3J no napaMeTpy ho 

Bz 1 _ 
' --0, 
~, Bh 

Omi 
bxi+1 

oh 

Bx
1 

Bx'. 

Bh + Ob
1

h+ 

i om, 
1/6(1lh + 

Clmi 
_2 
ilh + 

_3 2 
ilh lh + 

' i i i 
x

1
+ l/3(m1+ m

2
+ m3 )h, 

By i + 1 By. ()y'. Bk~ Bk; Ok~ 2 , 1 . . 

Oh = Bh
1

+ 0h
1

h+ l/B(Bh + Bh + Bh )h + yi+ 1 1 3 (.k1+ k~+ k~)h, 

. . . i . (7) 

Bx~+ 1 Bx~ Om~ Om~ 8m3 Bm~ i . i i 

Bh = dh + l/6(Bh + 2ah + 2Bh + Bh )h+ 1/6(m1+ 2m~+ 2m3+ rnA), 

By~+ 1 By~ Ok~ Bk~ Bk~ Bk! 1 i i i 

Bh = Bh + l/B(Bh + 2Bh + 2Bh + Bh )h+ l/B(k1+ Zk2+ Zk3+ k4 J. 

Bse.n.eM o6o3HatJeHHR: 

Ci..= Ci., (x',,y', )= (1+ x'. 2 + 
l l 1 1 )_ 

y'.2)1/2 
l ' 

c= aq/p, 

. am~ i 
el _ -'- , ' ' R _ 
1-' .- ,- cu..xiy., 1-' .-

XJ BB1 1 1 YJ 

ami 
_j_ 
OBi- -cd.i(1+ 

2 
xi ), 

~i = 
xj 

X 

Bki 
_j_ 

OBi-
X 

y 

c!l. ( 1+ Yi~ 2)' !Bi. = 
l YJ 

ok
1 

_j_ 

BBi-
y 

2 

-ccti x~ Y~, 

i 
i _ Bmj= 

j3zj- OBi 
z 

Ok~ 
i _J= 

$zj= OBi 
z 

cO:iy~, 

(81 

-ca.ix~, 

. OBi OBi . OBi OBi 

m~ = -::o-j:= J3i _x+ .131 _____y+ J3i _z 

xj dxi xj8x1 
yj0x

1 
zj0x

1
' 

. . . i 

mi =Om~= i ~+ i BE~+ i BBZ 

yj Gyi 13xj0yi j3yj0yi 13zj0yi' 

. i i . 
. Bm~ i BB . OB . 0B1 

!Ill~ = -J= t3 _x+ .131 __y+ t11 _z 

zj Bz xjOzi yjOzi zj0zi 1 

i i i i 
i Ok. 1 OB i BE . 1lB 

~ =-J=~ _x+~ _y+~1_2: 1 
xj Oxi xjiJxi yjOxi zjOx

1 

Elk1
· OBi BBi OBi 

~i = _j::: !B:t _x+ !Bi ~ + !Bi _z 

yj dyi xjOyi yj0y
1 

zjGy
1

• 

oki oBi iJBi oBi 
~i __ j_ !8 _x+ !8 ~+ !8 _z 

zj- Bzi- xjBzi yjOzi zjOzi' 

i am: i I 2 i I i I 

2
xj= Ox~= mjxi/<li+ c<li(Bxyi- 2 By>\ ),. 

l 

i Om~ i ~ 2 i ~ i 

~yj= By.= mjyi/Qi+ cdi(Bxxi+ Bz), 
l 

i Ok~ i I 2 i ' i 
m .. = B' = k.x./!l.- cC(i(B v.+ B l, 

KJ xi J 1 1 y' 1 z 

i Clki. . .., i . 

m _ ~~ _ 1 ,. L , B ~ 1 ~ ._ . _ 

~~ .. - 0 - kjY./ct1 + cd. (2 y:t- B xi l, J-1, ••. ,4, l-1, ... ,N. 
YJ Yi 1 1 X y 

Y4HTHBa~ o603HalJeHH~ CB)-t10) HacroHme~ pa6orH H ~OPMY]H 

Om~ Ok1 4 

pa60TH
131

, ,Il,.ITH {CihJ'Clhj} 6y,JJ,eM HM8Tb: 
jo) 

am; 
i Oxi i i]y i . i i l'!x~ 

mx1dh + !Dly10h + ( J_-_l J!Dlz1 + ~:idClh + 
cJ ' 

s:!-i ~i 
.Y1Bh 

( 9) 

(101 

( 8 I 

( 11) 
Bh = 

i 
Bm2 _ 

Bh -
i Bx. i Qyi · ' 

!Dlx2Bh
1

+ !JRy2Bh + < i-l)!Dl~2+ (~~2+ h-· Bxi' . h-· By', 
-:::_"':IJ()_ )- + (SJl + :::IJ(1 )_1+ 

1 . 

h i Bm1 i Ok~ _l · ' i ~ i _l i i 

+ 2t5.!X28h + S!Y20h )+ 2(~2xi+ 1Jlly2yi+ mz2 )+ z< 2x2m1+ ~.Y2k1 l, 
2 x2 Oh Y2 2 y2 Bh 

i Om
3 

Bh = i Bxi i ayi . i i h-i ax~ i h-i iJy~ 
9Jlx38h + !Ry3iJh + (l- 1 )!1Rz3+ (~X3+ '?"x3)0h + (SJYJ+ ?J'y3 \jh + 

i i i . 

h
2 

i Om1 i Ok1 h i Om2 i Bk~ h i i · i 

+ 4 (!1Rx38h + !Dly3Cih )+ 2(S2-X30h + SJY38h )+ 2(!Rx3m1+ !Dl~3k1 )+ 

1 !Ri ' !Ri ' !Ri + ~ oi i oi i 

+ 2( x3xi+ ;y3yi+ z3) 2(-~;X3m2+ .cY3k2)' 

3 



Om
1 

. Bx1 1 Oy1 1 
. . Ox~ . . i3y', 

Bh4 ~ m~48h + my48h + <i-lJmz4+ <£1~4+ hm~4lBh + c~~4+ Hm~4JBh1 + 

Bk1 
_1_ 
ilp -

Bk1 
_2_ 
Bh -

Ok1 
_3_ 
Bh -

ilk1 
_4_ 
iJh -

n2 Om~ Bk~ Bm; Ok; i i 1 1 
+ 2 <iRx4B"h + 1Jlly48h )+ h<£1x4Bh + i"?Y4i3h )+ h(3llx4m2+ my4k2)+ 

+ m!4 x~ + m!4 y~ + m; 4 + 
. i i . 

S1~4m2+ QY4k~, 

i Bxi 1 Oyi . i 
~x1Bh + ~y10h + (l-l)~z1+ 

mi Ox~ 
~~X10h + 

ij ' 
911 ~i 

Y10h ' 

i Oxi i Clyi . i i 
~x20h + ~y28h + (l-l)~z2+ <mx2+ 

~~i Ox~ 
~ x2)8h + cmt2+ 

( 12) 

h i By~ 
2~y2 )oh + 

i . 

h i Clm1 i Bk~ .1 i , i , i ~. i i 

+ 2(ffiX2Bh + ffiY2Bh )+ 2(~x2xi+ ~Y2yi+ ~z2l+ 2\ffiX2m1+ my2k1 l, 

i Bxi 1 By i . fL!i \ i h i Ox~ i hrui Qy~ 
~x30h + ~y38h + ( 1 -l)~z3+ (~X3+ 2~x3)Bh + Cffiy3+ 2Ky3)0h + 

h2 . Om~ 1 Bk~ 
+ 4 (~~38h + ~y38h )+ 

. i 
h i Om~ i Bk2 
2°nx3Bh + 91_v3Bh J+ 

~ ~i ' ~i ' ~· + 2(" 3x.+ .x: 3Y.+ A 3)+ 
X 1 y 1 Z 

~ i 1 i 1 
2 (91X3m2+ ffiY3k2 ), 

1 
Bx. . Oy. 1 

~x40h
1 + ~~40h

1 + (i- 1 )~z4+ 
. . ax~ 

on~4+ ~~4 lah + 

i Bki 2 8m2 
h ~ - + 

+ 2 ( x4Bh 
it __ 2 

y4dh )+ 

am; dk; 
hC9lX4Bh + 91Y4i3h )+ 

~ ' ~ , mi ~ i mi i 
+ Ax4xi+ J\:y4yi+ ~z4+ ~~4m2+ ~~Y4k2. 

h 1 . 1 . 
2(~x3m~+ ~y3k~)+ 

nn~4+ 
. By~ we )- + 
y4 Bh 

h(iei i+ li>li ki) 
x4m2 J\:y4 2 + 

llo~CTaB~HH (11),(12) B (7), OKOH4aTe~bHO nO~Y4WM 

Bzi+1 ilz 1 
iJh i,ah=0, 

Bx1 +1_ Bx1 Bx~ .1 1 
Oh - Bh + hah + 3Cm1+ 

i i , { 3 i Bxi 3 i Oy i 
~+ rn3)h+ xi+ 1/6 j~1mxj8h + j@1!1Ryj0h + 

3 i 3 i 
+(~- 1 lJ~1mzj+j~1QXj+ 

h[ . h-' ilm~ 
+ 2 < 2~ 2+ 21"~3 >ah + 

h 3 1 Ox~ 3 1 h 3 . By~ 
2j~2myj)ilh + <J@1~yj + 2J@•m~J)ilh + 

i h~i Bk~J h i Om; i Ok; 
<£i::y2+ ~y3 lab + 2(£i::X3dh + SJY30h )+ 

~3i, ~31, 
+ 2j@2!Dlxjxi + 2j~2!1Ryjy i + 

~ 3 
i ~ 3 

i i ~ 3 
i i 

2j~2mzj+ 2j~2mj-1£1Xj+ 2j~2kj-1~Yj+ 

+ h( i3lli + ki!Ri )}h2 
2 rn1 x3 1 y3 ' 

4 

~ 
\ 

11 

II 
\ J 

0yi+1 
clh 

By. 
_l+ 
ah 

i)y', 
h_l.+ 

iJh 
l i i i , f 3 i Bxi 3 i By i 
~<k 1 + k~+ k 3 Jh+ y,+ 11s~ .~ 1~ ·ah + .~ 1 ~ ·an+ 
..., .:. J.. l J- XJ J- y J 

3 . 3 . h 3 . Ox: 3 
1 

h 3 
1 

Oy: 

+(l- 1 lj@1~~j+j@1m~j+ 2j~2~~jlOh
1+ <j@1ffiyj + 2j@2~yj>dh

1 + 
i i i i hl. i h i Bm1 i h i Bk1 J h i Bm2 i Bk2 

+ 2 (ffiX2+ 2~x3 JBh + (ffi_Y2+ ~y3lBh + 2(9lX38h + mY30h )+ 

~ 3 
i' .1

3 
i' ~ 3 

i ~ 3 
i i ~ 3 

i i 
+ 2j&2~xjxi+ 2j~2Jeyjyi + 2j@2itzj+ 2j@2mj-1!J1Xj+ 2j~2kj-1ffi:YJ+ 

+ 2(m~~x3+ k~ie~3) h' 
h . i . . } 2 

Gx~ t 1 Ox~ ~ i i i i { i i i i Bxi 
Bh = Bh + 6(m1+ 2m2+ Zm3+ m4)+ 116 <mx1+Z!IRx2+Z!IRx3+!Dlx4)Bh + 

i .. i i i EJy i i i i i 4 i Bx~ 
+ (!Dly1+Z!Dly2+2my3+!Dly4)8h +<S1X1+Z£1X2+ZS1X3+£1X4+ hj~2!Dlxj 1 iJh + 

. . . . 4 . iJy~ [ . ~· am; 
+ <£1~1+z£1~2+2~~3+2~4+ hj~2m~jlBh

1 + h < 2~2+ z ~3>ah + 

. B ki . . Bm 1 . Bk~ 
+ (~~ + ~l. ) __ 1]+ h[(S!~ + hgJ.. ) __ 2+(2~ + bw:L )-c..]+ 

y 2 2 y3 B h x3 2 x4 Oh y3 z"'~y 4 Bh 
i . Bm
3 ol - + 

+ h(-.:X4Bh 
iJk1 

SJi 3 
y 40h )+ Ci-1JC!IR~ 1 + 2!Dt!2+ z!IR~ 3 + m;4 J+ 

4. 4. 4.4 .. 4 .. 

+ j~2!Dl~j x~ + j@2!1R~jy~ + j@ 2!1R~j+ j@ 2 £1~jm~ -1 + j@2 Q~j k~ -1 + 

ii ii ii ii} 
+ h(m1!Dlx3+ m2!Dlx4+ k19Ry3+ k2!1Ry4l h, (13) 

By: 1 Oy'. , . . i . { . . . i axi 
__ l+ = --1 + •ck~+ 2k1 + zk + k1 )+ 1/6 cit~ +2R~ +2~~ +~ )-- + 
Bh Oh 6 1 2 3 4 x1 x2 x3 x4 Oh 

. i. ·~. - .. 4 .w 
+ (~1 1 +zit +2i!J. 3+.!tl 4 )0 h +<m:-- 1+zm:-- 2 +zm:-- 3+ffi7 4+ h.Z2it

1 .lah"+ 
Y' y2 y y X X. X X J = XJ 

i i i i 
4 i ~ [ i h i Om~ 

+ <~y1+2~y2+ZRy3+my4+ hj~2~yjlOh + h cmx2+ z~x3)Bh + 
i . . 

. h . iJ k1 J [ . h i iJm~ . h . ilk~] 
+ 0n~2+ 2~~3)0h + h on~3+ z~x4)Bh +< 91~3+ 2R~4>ah + 

i Bm~ . Ok~ . i . . 

+ h0RX4Bh + m~40h )+ (i- 1 )(~~1+ 2~z2+ zit~3+ ~~4)+ 

4. 4. 4,4!. 4ii 

+ j~2 .fi!~J x~ + j~2 Je~jy~+ j~2~~j+ j* 2 91xJm~ -1 + j *2 myjkJ -1 + 

••• i ~· ·~· ·~· } + h(m 1
.n:, + m......K: + k 1"' + k 2"' 4 ) h, 

X::! ;,::: X4 y3 Y 

5 



Tenepb npe~no~o~MM, YTO M~ pacno~araeM wsBeCTHHMH: rpaeK
TopHeH ~BI1JIC8HM.fl 33p.HJIC8HHOt1 YJC.THU,H, COCT05HUei1 113 N TOlJeK, Kap
TO~ HanpH~8HHOCTM MarHMTHoro rlOAH M MMOYA1COM YaCTMUbl. ~MTMPYH 
3aAaHHyro TpaeKTOpHro no h K3K napaMeTpy C DOMO~biD 
npe~cTaBAeHHHX WOPMYAaMM (1)-(5), M McnoAb3YH AAH 

ypaBH8HI1J1, 

BhiY£1C~8HJII.H 

npoMsBo~HhiX or pemeHMH ypaB'HeHMCi ( 31 no h no~y4eHHhle Bhlrne ¢1op
MY~hl (13), Mhl TeM CJMhiM onpe~8]11M ODTHM3~bHhiJ1 mar 11HTerpV:!pOBaHJ.1.H 
KpMBOi1 B .ll;aHHOM C06blT£1J.1, Ycpe)(HHH nOJJY48HHoe B sa~aHHOM C06hiTMJil 
3H3Y8HM8 h Ha CT3TJ.1CT£1Ke J.13 H8KOTOporo YHCJJa C06biTHCi, Mhl YCT3HO-
BJIIM ODTMM3JibH08 3H3Y8HH8 mara JIIHT8PP11POB3Hl1.H, KOTOpoe o6ecne4HT 
pemeHMe nocraBJJeHHoH saAa4M c sa~aHHoM T04HOCThiD. 

~MTepa Typa: 

1. BMHorpa~OB B.E. T ~p. OMHM, P1-83-390, ~y6Ha, 1983. 
2. KopH f., RopH T. CnpaBotJHHK no MareMaTI1Ke, Hs)(-Bo "HayKa", 

M., 1977, c.708. 
3. Odintsov V.G. JINR, E5-93-47, Dubna, 1993. 

PyKOITHCb ITOCTYITHITa B H3~aTeiTbCKH~ OT~en 
17 ¢eBpan~ 1993 ro~a. 
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I 

DpHHHMaercSI no.QIIHCK<J H<t npenpuurw, coo6w,enuSI 06be.QHHeHHOro 

HHCTHTynl S~AepHhlX H.CCJTe,l\OBf.IHHH H <(KpUTt01e C006W.CHHSI 0115J.J1», 
YcnlHOBJICH3 cne,nyiDW,iHI. CTOHMOCTb OO}lUHCKH HH 12 MCCSIUCB Hit H3.[\aHHSl 

0J.1.5J.l1, BKJII04USI nepeCblJIKy, no OT]leJibHblM teMaTH4eCKHM KateropHSIM: 

11nJleKc TeMaTHKa 

1. 3KcnepHMCHT<11IbHilSI <fJH3HKI\ Bb!COKHX 3HCprHH 

2. TeoperHqeCK/.151 <fJH3HKa BhlCOKHX 3HepruH 

3. 3KCUCpHMeHTartbHI.lSI HeihpOI:IHaSI <fJH3HKH 

4. TeoperuqecKaSI <fJH3HKf.l HH3KHX 3HeprHH 

5. MareMaruxa 

6 . .5l,nepnaSI cneKtpocKonuSI H p<IJlHOXHMHSI 

7. Cl>H3HKH TSIJKe.JlhiX HOHOB 

8. KpHorenuKa 

9. YcKopure.nu 

10. AotoMant33UHSI o6paGotKH 3KcnepHMCHTHJihHhtx ,nauHbiX 

11. Bbil{HCJIHTeJibHHSI M<JTCM<:ITHKU H TCXHHK<I 

12. XHMHSI 

13. TexHHKa Q>H3Hllecxoro 3KCnepuMenra 

UeHa no]lnucKu 

ua ro.n; 

915 p. 

2470 p. 

365 p. 

735 p. 

460 p. 

275 p. 

185 p. 

185 p. 

460 p. 

560 p. 

560 p. 

90 p. 

720p. 
14. 11CCJICAOB3HHSI TBCpAblX TeJI H :lKH.QKOCTClf Sl,nepHbiMH MCTO.D;i1MH 460p. 
15. 3KCUCpHMCHTllJibHaSI <fJH3HKi1 Sl.D;CpHbiX peaKUHH 

npH HH3KHX 3HeprHHX 

16. )1,03HMCTpHS1 H 4JH3HKa 3ilW.HTbJ 

17. TeopHSI KOH,JJ,CHCHpOBl.lHHOrO COCTOSIHHSI 

18. 11CUOJ1b3083HHC pe3yJJbTI.lTOB 

H MCTO,JJ,OB cfJyH)J,i1MCHTl.lJlbHblX <fJH3H4CCKHX HCCJIC,D.OB<IHHH 

8 CMC>KHbiX 06.nilCTSIX HliYKH H TCXHHKH 

19. BnmjJH3HKa 

«KpatKHe C0061l.lCHHSI 0J.1.5J.I1» (6 BblnYCKOB) 

no,D.UHCKa MO)KCT 6bltb o<flopMlleHi.l C Jll06oro MeCSIUH ro,na. 

460 p. 

90 p. 

365 p. 

90 p. 

185 p. 

560 p. 

no oceM oonpocaM o<flopMJieHHSI no)l.nHCKH CJie,nyer o6paw,atbCH s H3Aa

tenbCKTHii OT,D.e.rt 0115111 no a,D.pecy: 141980, r.,ll.y6Ha, MOCKOBCKOH o6JiaCTH 


