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1. C 1971 rOAO no HOCTOHmee B~SMH npOAOnmaeTCH o6pa60TKO 

ID~3~4ecHo~ ~HIDOPMOU~~, nony4eHHO~ c noMomb~ ABYXMerposo~ nponaHo

so~ ny3~pbKOBO~ KOMep~[1 ] • 30 3TO BPSMH KOMepa o6ny40nOCb B ny4-

KOX n--M830HOB HO YCKOP~Tene ~$83 (npoTB~HO), npOTOHOB ~ nerK~X 

HASP HO C~HXPOID030TpOHe nB3 O~H~. ~iOKOnneH 6onbWO~ 3KCnep~M8HTOnb

H~~ MOTep~an. B AOHHO~ pa6oTe C006tt08TCH TOnbKO 06 OAHOM P03Aene 

B o6pa60TK8 ~HIDOPMOU~~ - H040nbHOM STone no BOCCTOHOBneH~~ npOCT

pOHCTBSHH~X KOOPA~HOT. 3HOH ary ~H~iOPMOU~~ no APYr~M nporpaMMOM 

MOfflHO POCC4~TOTb ~MnynbC~ ~ yrnw 4CCT~U, o6p030BOHHWX 80 B30~MOA8~-

CTB~HX ny4KO C M~W8Hb~. 

On~caH~e pa6or~ 6onbmo~ nporpc.MMW, c noMomb~ Koropo~ nposo

A~nocb onpeAeneH~e KOHCTOHT OnT~48CKO~ C~CT8MW ABYXMeTpOBO~ npona

HOBO~ ny3MPbKOBO~ KOMepw TnK-500, c~ny6n~KOBOHO B [ 2] • nporpOMMO 

B~Aepmana ~cnwraH~e speMeHeM. 0AHO~o yny4meH~e IDOPMYil aro~ nporpaM

MW, CA8110HH08 OTASnbHO B 1971-1972 rOAOX, He 6wno CB08BP8M8HHO 

ony6n~KOBOHO. 

B AOHHO~ pa6oTe np~BOA~TCH QmiCOH~e TSX ~31M8H8H~~, KOTOpMe 

KOCHyn~Cb COASPfflOH~H nporpOMMW onpEtA8118H~H OnT~48CK~X KOHCTOHT ~ 

BOCCTOHOBJ18H~H npOCTPOHCTBSHHWX KOCIPA~HOT. 

~OH HY~ pa60T y HOAO PO CCMaTp~BCI T b KOK AOnOnHeH ~e K pa6ore [ 2]. 

2. HanoMH~M B~A IDYHKU~OHano ~~: pa6orw [2] , · Koropw~ noAnem~T 
M~H~M~3aU~~: 

F = f [ ft (at , x() J z. 
t:=i b f.~ ) 

( 1 ) 

r AS alt.. - napaMeTpbl, KOTOpble HYfflHO onpeASil~Tb, 

\.( = 1, ... m AnH 4~Cila napaMeTpOB, 

Xt - 3K cnep~MeHTa/1 b H ~e 1\0H H ~e, 

~ = 1 , ••• n. An H 4 ~ c n a a K c n e p ~Me 11 T a n b H w x To 4 e K , 6.J.. - a K c n e p ~-
~ 

MSHTOJlbHa·H OW~6Ka AllH !t (a"-, xt ) • napoMeTpbl QK HaXOAfiTCH nyTeM 

M~H~M~30U~~ IDYHKU~oHana ~ • 4~cno creneHe~ cso6oAw onpeAenHeTCH 
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KaK ? '= \'\..- Yn 

~ 1 ~ ·~ Wl:~cr:) 
B ~OpMyJle ( 1) B COOTBeTCTB~~ C T~e6oBaH~eM nporpaMMbl MHK [ 3] 

B Ka4ecrse ow~6K~ ~f 3aAaerc~ aHcnep~MeHranbHa~ ow~6Ka. MareMar~-

4eCK~ crporo aro AOllmHo 6b1Tb He laK, r.e. AOllmHa 3aAaBaTbC~ ow~6Ka, 

HO He 3KCnep~M8HTallbHa~, a APYra~. Ho ce~4aC 3TO He COBC8M BamHO. 

B OT11~4~e OT pa6onJ2~ B Bbl~a~eH~e All~ OW~6K~ 6f BB8A8Ha 

3as~c~MOCTb or scex napaMerpos ~ apryMeHros ~YHKU~OHana F . np~se

A8M HOBble BblpmKeH~H AMl ow~6K~ ~YHKU~OHana 6:f. CbeMKa Kpecros 

KaMepbl npoBOA~nacb Ha ~oronnacr~HK~, nonomeHHble Ha "np~m~MHble" 

CT8KJla. 

3. B AaHH0&1 pa6ore AMl OtUII16K111 dYHKU1110Hana jl , OTHOC~Uleroc~ 
K onpeAeJleH~W nonomeH~~ OnT~4eCKVX ace~ Ha "np~mii1MHbiX" CT8KJlaX C 

noM o Ill b w n p or paM M bl 0 PTA X E [ 2 J , 111 c n c n b 3 o sa H o a bl pam e H ~ e 

b~ = ~~~ J{[ ~- 'j{ + ~.ex; -:xd]~+ [~- -)1-o- ~ (x(- .x,)r+ 

+ [:c/ -:ro- ~?. C'J{- ~)] z.+ [xo- x,---;; ( ~ ·- ~d J 2.} ( 2) 

r A e -:to, ~ - ~ C K 0 Ml eM bl e K 0 0 p A 111 H a T bl 0 n T 111 4 e C K 111 X 0 C e &1 H a 
"np~mii1MHbiX" CT8KJlaX, 

·:t~) 'at - K 0 0 p A 111 H a Tbl A OH H bl X K p e C T 0 B KaMe p bl , C ~ 0 T 0 r p a~ 111 P 0 B a H H bl e 
Ha ~OTOnJlaCTII1HKaX, np~ 3an011H8H~II1 KaMepbl B03AYXOM, 

I I 
~~~~t - OHOJ10r~4HO np111 30n011H8Hii1~ KOMepbl BOA0&1, 

-c '2. f )2.] 1ft.. <tt = L -xt- ~~) + ( ~ - ~ 

A:C - 3KCneplt1M8HTaJlbHa~ OW~6Ka 1113M8P8HII1H KP8CTOB Ha ~OTO

nllaCT111HK8, pasHa~ 6 MKM. 

nnH cpaBHeH~~ OTMeTII1M, 4TO B nporpaMM8 pa60Tbl[2] 6biJ10 BB8A8HO 

<bf~ = 1, a He ~OpMylla (2). 
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4. nn~ onpeAeneH~~ nonomeH~~ onT~4ecK~x ace~ no nporpaMMe 

OPTIC\\ [2] HO HlilmHe~ nosepxHOCT~ roncroro KOMepHoro creKna 6btno 

npeAnome~o Ill ~cnonb3osanocb BMpa~eH~e An~ orul!l6Kill ~S~ 

b~, = L (i( ~ Xo)' \Y,-1
'<o Y }[{M<)'-+( ~'.(y] + [ :r_:'(0 -

~tp ]. 2.( A 'X.o)Z.+ [ s-\~~ - + ~\Q J 2. (A'(}<;) 2. ( 3) 
'/.~-Y.o Xt-'i'\'1 '(, '<o 

r AS '/.o1 '(o - I!ICKOMMe KOOPAI!IHOT M onTI!l4BCKI!IX ace~ HO KOMepHOM 
creKne, 

1~ > '(\. - KOOPAI!IHOTM 
1\K\.d~~/' KPBCTOB HO KOMepHOM CTSKne, 

~ = 10.65 - YCPBAHBHrO~ senl!l41!1HO MOCWT060 CbBMKI!l 
KPSCTOB HO KOMeprOM CTeKne, 

- yron MBmAY CI!ICTBNOMI!l KOOPAI!IHOT HO KOMSPHOM CTeKne 
Ill HO "npl!lmi!IMHMX" CTSKnOX, 

Ax = 6 MKM - owl!l6Ka a 1!13MepeHI!l~ Kpecros Ha IDOTonnacTI!IHKe, 

AX = 35 MKM - ow~6Ka E HOHeceH~Iil Kpecros HO KaMepHoe 

creKno, 

A ':l?o1 "'c!-o - B bl4 VIc n e H H bl e c no~ o 111 b 10 n p or paM M M 0 PTA X E ow 1!16 KIll 
nonomeHI!IH onT~4eCKI!IX ace~ HO "nplllmi!IMHMX" creKnax. 

B nporpaMMe no pa6ore [2] owVICKI!l A~ Ill A~ He 6Mnl!l Y4TSHbl. 

5. nn~ OWV16KV1 IDYHKUI!IOHOna' C1 npeAenHI0111Bro MOCWT06 CbSMKVI 

Kpecro B Ha KOMepHOM creKne no npc,rpaMMe OP\IG\ff] I!IC nonb 30BOHO 

eJ"' ,dt - I!ICKOMble napaMeTpbl, 

~~, ';t.{ - nosepHyTble HO yron ~ KOOPAI!IHOTbl KOMepHbiX KPBCTOB, 
1!13MepeHHMe Ha IDOTonnaclVIHKe, An~ cosnaAeHI!l~ c KpecTOMI!l 
HO KOMepHOM CTeKne 

1 

R~ =- [()(;:-Yo) 2 -t('(-Yoj2.J -lft. ., 

1.· .... L(':E\:-~)2. -t(~-~)'2.] 1(2.. 

~ ' 
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- Bbl4~cneHHble B npE AbiAYl!ISM rPYHKU~OHane OW~cJK~ 

KOOPA~HaT nepeCSLSH~H onT~48CK~X oce~ C KaMepHb!M 
CTBKnOM. 

On~CaH~e OCTanbHb!X C~MBOnOB (nepeMBHHb!X) COBnaAOmT C on~ca

H~BM sen~4~H nocne IDopMynbl (~). 

B nporpOMMe no padoTe ( 2] B BbiPOlKBH~~ AMl <b:J.: He Y4~TbiBOn~Cb 
ow~dK~ A~ ' A~ ' • Xo ' .a 'fo • 

6. np~BeAeM odmee BblpomeH~e An~ ow~dK~ IYHKU~oHana ~h , 
OTHOC~l!leroc~ K onpeAeneH~m 30B~CVMOCT~ ~3M8H8H~H MOCWTada Cb8MK~ 

n o r n y d ~ H e K a M e p bl • B p o n ~ IP y H K u t-1 c H a n a f:. d e p e T c H s bl p a m e H 1-1 e A n H 
L 

HaXOlKABH~H KOOPA~HOTbl ( ~ ) T04~~ (Kpecra) HO AH8 KOM8Pbl ~3 pado-

Tbl(2]. 

07.~(~f ·A~cn\'"+(~ A.Xtl\)1- +C~f. IA~n)'"+(~f A~111J 2-t(~~~ A~J) 
:n. ~~~{n :J o~~11 u~n u"j~~~ 0 .-:1"'" 

(of .\1.. -o.f- ~2 ( c-S- 02... (rof v J z.. +( '().f < + - llX'ofl_J ~(;::::::-- ~'£ .. " + -· L\'~-ol\ +- -X A l\on - AJ.f~ \ + 
a'l'()n · u:r~~~ o~ol\ "b on :J Ho" lJ 

+ ( ~ t.n A Xo0 ~ +( ~ t A Yen J ~+ (~" ~ Yo0 '-+(~~on aM GPJ z_ +{~;1n ~ o(~n) \ 

C nOMOl!lbm (5) H8TPYAHO nony4~Tb ~03B8PHYT08 KOHKpeTH08 BbiPOlKSH~e 
/2. 

An~ ~:fc. , HO AOA~M HSKOTOpble nOHHBH~~. 

B - paccroHH~e MBlKAY ocHM~ napw odbeKT~sos Ha H~lKHe~ 
nosepXHOCT~ KOM8~HOrO CTeKna, 

CT =(Xon-Xo,.)/Bl '51= (Ye" -Yo~/8 AMI ~3M8H8H~H sen~4~H Yo, 
Yo , 4Todw B cJbiJO napannenb~oda3e ABYX odbeKT~sos 

( nOBOPOT HO yron 'f ) , Ct=~ ~ SF~ noArOHHmT C~CTSMY 

KOOPA~HOT penepoe HO IDOTOnnacT~HK8 K C~CTeMe KOOP

A~HOT KPBCTOB HO KOMSPHOM CTeKne (yron ~ onpeAe

nHBTC~ s npeAbiAYWBM IDYHKU~OHane). 
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c R-= CT ·CF~ + ST· SFR 

SR = ST· CFR- CT· SFR 

C L = C T, C FL -t ST· SFL 

S L = ST • ( t=L - CT· S FL 

A Ml n o 13 o p or a H a y r 11 bl ( t' + \f' ) 

{ . ) 'X.~n-=("X;:.n -:Xon ,(R+ ('-J~n-'Jcn)'SR 

x'z." = (:r;_" - :x·(),..) ~ c L + ("j t-" -~I('")· S L 

~{r, = (~t:n- ~on) .. cQ- (x~n -3-~n) 'SR 

~ ~/l = ( \j~" - \j~"J ·C L - (X("-)~")' SL 

'/ ~n -= X on • C. T + Yon • 5 T 

.X ~" = X 0 " • C T + Yo,._ ' S T 

rt,~ = ('X~" )2- + ( d:l\ J L-

~~ = ( ~ ~nJ 2_ + l ~ ~n J L-

M,., ~ ~~ = (Mol\ + o<"" · ~~ + ol. 2 "' 1-: }[(x~;:" -~"J · C L + (~L" -~(),.) · SL] 

M n '":X: ~n::: (Moo+ ol-1n' ~~ + o(2n • ~\ J '[(~~n-:l:on) 1 CR +( 'Jln -'J-n 11} $ (< J 
tJ" · :r_f" ~ ( tSo"-\- ~1A' ~ ~ + fz"' '& ~) ·[C:c~ ""-:Xo" J' C L. +-( "J-i."~ ~")' 5 t.] 
N n • ·:x: t = (tV on t B-tri ~ ~ tf?>2.r1~t)' [Cl2~rt- ~nJ ~ C R + ( '}~C"I- 'J-on) • SQ l vn , , ~ 

W = )(~n- Xo~ + M n '~!n - \Vt" <X~~t\ 

1) ::: - tJ n<~~ + N" · ?e.j" 
!f::: 1. = W /D 

o+ c. ~< { D ·[ , 2. ( J r , 2. 
OX.tn = '"D2. ~tn·2 ol1n+2o(2r·'t.~)+M., +W L~c.,' 2(~ 1 n + 

+ 2 ~2n'"?-~) + Wn]} 

0~ CL{Dl ,2.. 1 . 2.\ ] [ ,z. 
o&:t" =- D:z.. ~\:(\ • 2\ o(1"-+ 2c~2,\ ~ ,.,.J + M" + W Xit\ ~>2((3 4 1\ + 

+ 2 ~2.' 'L ~ J + N A J} 
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.JL ~- c~ iD[2~~~(a!1n-t2-a/,_n·~~)+Mn]+vJ[2x~~(fo1n + 
O~crt 'D l 

+ 2 ~20 ''"1-';, ) + N n.J J 
~{- C.L S [ ,·2. ( 2.\ ] vJr, '2..( 

'Ox •• -= '"D2. (D 2:x,, cX •• +2.o(M·'hJ+M, + L2X 1, f~· + 

f- 2~ ZA' '?.~ J f- ~J\ JJ 

~~ :: _2_5·DL2x~ (f\l~rt~CR+::x},~,,·sR)(ol"n+2olzn 'G~J +Mn·sRJ+ 
<o'*t\1 1)'2. 2 "" a '" 

+IN [2:x.1,0 ("a~n. CR +:X!o· sR_}(~<n+ 2fzn' 'Z,~ J + Nn. SR] J 

'"0{ -== j_ S])-L2 -x! r '\J ~ , CL +X~ · :3Lv d"" + 2ol2 "' '"L ~) + M,._. S L] t 
0)!-t~ '1)2 L •A l a-,. LA d.:. 

+W [2:.::~" (1-t~~. .. CLt<:c~; sLX~-t~ +2f2"·~;)+ tJ,. 'SLJ} 
~~ - - _j_ 5 ~ f Q_ I ( I , I , 1V < ) ;1 '0(\-en- 'Dz..lUL ~n 'acnCR-+::Ctn SR.A_ol<o+'2ol,0 ''?-n +Mn·SRJ+ 

wJ L 2 :x'tn ('a'tn' c R+-:::ci~n' >RX ~ <n-\- 2 P2n ''2-~) + rJ n' >RJ J 

~t ::: 12: \'!) l '2.x~J'a~; CL +:X~. :>t. 'f_ d.<" -t2 ol2 /'l.-~+\VIA '>L] t 
'd-of\ 'D 1 

+ WI '2:::C1c, ('a'~.· c L * :::c1 :.- sL:( ~1A+ 2J2.1· '!-~) + rJ A· SL JJ 
~::CT/J) 
0 'X on 

~ ~ ~ ST (1J 
oY~tl 

'0{- = - C.. T /]) 
0 'Xol\ 

<o~ = - ST (J) 
o't'o,.. 
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~ = x( /IJ OM orr 
~.-n 

cot-
-x~l\/n -

'0 Mol\ 

?J/ 
x~n·~~ /]) ::= 

()q'"ln 

~f 
I ~ I 

0 o('Z.rt 
= ~ l:n ' '(., n D 

8'Xtn 1 b~~rt 1 6, 'l'.tA J ~~LI\ ~ 

A :C. iOn, ~X. oA. > A ~()n, A"(}(.)" J 
- ou~6K~ KOOPA~HOT ADHH~x Kpecroa 

AI~ nposoro (n) ~ nesoro (n) 
O(b8KT~BOB An~ KOOPA~HOT KP8CTOB 
(::HOK ~ ) ~ KOOPA~HQT onT~48CK~X 
oce~ (3HOK o) Ho moronnocrHHKe. 



AMon 1 ~Mo"' ~cx'-tn ~ 

A. cJ. lt./1. 1 A d2.rt I A o(2../\ ) 

A i:_':?fWJI.::: C) , 2 M M 
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- ow~o~~ onpeAeneH~H KOOPA~HOT onT~4e

CK~x OCe~ HO H~mHert nosepXHOCT~ KO
MepHcro creKna AnH npasoro (n) ~ 

nesoro (n) oobeKT~sos. 

- OW~OH~ B 3H048H~~ KOS~~~U~8HTOB, 
onpe~enH~m~x MOCWTOO Cb8MK~. 

- SKCnep~MeHTOnbHOH OW~OKO onpeAeneH~H 

BMCOT~·p0004ero 00b8MO KOMepM. 

B nporpaMMe no pa6ore[2J opanccb 

BMecro· cnomHoro BMpameH~H AnH 6;. MomHo opaTb sen~4~HY pasHy~ 1, 
t 

L 
HO B TOKOM cny408 HO~A8HHOH Ben~4~HO ;r He OYA8T COOTB8TCTBOBOTb 

;t~-pacnpeAeneH~~. A STO B CBOID C48P8Ab np~B8A8T K H8B03MOmHOCT~ 

~M8Tb Ben~4~HY OW~OK~ I PSAO, KOTO~OH onpeAenHeT K048ClBO paOOTW 

npouecca M~H~M~30U~~. 3TO ~ DYAeT n no TO 30 6J... = 1. 
L 

7 • C n 0 M 0 m b ~ A B y X C n 8 U, ~·1 0 11 b H 0 r 0 n 1t1 C 0 H H bl X n p 0 r p 0 M M An H 3 8 M 

npOB8A8H no~CK norpeWHOCTe~ B !t13M8~8H~HX KP8CTOB HO ~OTonnOCT!t1HKOX 

~ CAenaHo !t1cnpasneH~e o6HapymeHHMX ow!t16oK, r.e. on~coK, cooes 

!t13M8P!t1TenbHOrO np~oopa !t1 AP· 3TO o~no CAenOHO C uenb~ nOAOTb HO 

BXOA onT~48CKO~ nporpOMMW,04!t1meHHO~ OT rpyowx OW~OOK MOTep~an. 

8 nporpOMM8 no POOOTe[2JTOKO~ npoaepK~ K048CTBO BXOAHO~ ~HIDOP
MOU~~ He npoBOA!t1nOCb. 

8. ~nH YA06crsa !t13Y48H!t1H nporpaMMbl OPTICS , yny4rueH!t1SI ee 

BHYTP8HH8~ CTPYKTYPbl !t1 nplt1AOH~SI e~ oonbWO~ 48TKOCT!t1 B ee nOCTP08H!t1!t1 

BCSI nporpaMMO 'OPTICS owna P03D!t1TO HO 6 nOAnporpOMM, yopOHO !t130bl-

T04HOSI npoMemyT04HOSI ne40Tb !t1 T.A. 

9. np~ ycpeAHeH!t1!t1 sen!t14~H no pa3HbiM ~3MepeHV1SIM Kpecros Ha moro

nnacr~HKe see aeca ~ 6pan~cb no o6bi4HO~ IDOPMyne 

(6) 

~ - 3KCnep!t1M8HTOnbHOSI OW!t10KO H8KOTOPO~ ~3M8PSI8MO~ Ben!t14~Hbl ~ 
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(7) 

- B8JH14VIHa fl., npVI>OAflutaHCSI Ha 1 CTeneHb CBOdOAbl, 

nony48HHaH npVI OnPEAeneHVIVI B8nVI4VIHM Q no MeTOAY 

HaVIMSHbWVIX KBaApaTCB. 

CqVIraH, 4TO sseASHVIe senVI4VIHbl f
1
2.. HBnHercH HeodocHosaHHMM, 

s nporpaMMe OPTIC t Bbi4VICneHVIe sec a \.tJ Aenanocb no ibOPMY ne ( 6). 

10. B nporpaMMe padoTbi[~]Bbtnpc.sneHM PHA HeT04Hocret.l, nonaswVIX 

Ha CTpaHVILtM padOTbl [ 2]: 

a) B TadnVIt.te J! "0nH148CKVIe na~,aMeTpM 2-X MeTpOBOt.l nponaHOBOt.l 
'1'50 

KaMe p M ( B C M ) 11 K Be n Vl4 VI H aM ~ J. 0 daB n e H M VI X HaC T 0 H llt VIe 0 W VI d K VI , 

aHanorVI4HO VI AnH radnVIt.tbl I, 

TOB, 

AnH 

d ) s bl seA e H bl H a n e 4 arb s e m-14 VI H bl BET A 2 An H o db e K r VIs o s 1 , 2 , 5 , 6 , 

s) VlcnpasneHo BM4VIcneHVIe sem1liVIHbt BETA1 AnH o6beKTVIBOB 3 VI 4, 

r) VICnpasneHa KOMaHAa AnSI nep~Jopat.tVIVI KOOPAVIHaT KaMepHbiX Kpec-

VICnOnb3Y8Mble AnH padOTbl reoMerpV14eCKOt.l nporpaMMbl rE04ll!1T [ 4]. 

A ) H a C fa H VI Lt e 8 p a 6 0 T M [ 2] A 0 Ml H 0 d bl T b 6 0 nee T 0 4 H 0 e B bl p a lK e H VI e 

Y '= ( "jt +"Jd·X(l.', ~~ {~) + M~ {~))-it { ~'tJ; {r,j ·r/~.[~))-J -:yo' 
e) Ha CTpaHI-1Lt8 9 padOTbl[2] AO;llKHO 6MTb donee T04HOe Bblpame

HVIe AnH X 
I I X = X ~cp ~ Y · s F14 tp 

lK) Ha crpaHltlt.te 11 padOTbl (2] B BMpameHVIVI 

[2. 
AnH ~dt nponymeH MHOlKltl-

renb 

11. C t.tenbiD 6onee T04HOrO OnPHAeneHltlH lt13MeHeHlt1H MaCWTa6a Cb8M

Ylt1 no BbiCOTe pado4ero 06beMa KaMepid Ha AHO KaMepbl 6blnO HaHeceHO 

AOnOnHVITSnbHOe KOnl-14eCTBO KpeCTOB :K 35 KpecTaM 6blnO A06aaneHO 

~ 20 Kpecros). 
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~OOOBneH~e A0HHMX KpeCTOB ~ (K030HHM8 BMW8 ~3M8H8H~~ B onT~48-

CKO~ nporpOMM8 n03BOn~n~ onpeAen~rb YT04H8HHM8 OnT~48CK~e KOHCTOH

TM ABYXMSTPOBO~ nponOHOBO~ KOMepw, noMemeHHW8 B TOOn~UOX 1 ~ 2 

a pa6ore[2]. 

c noMombKl ar~x yro4HeHHbiX KOr-tcraHr npoaeAeHa oopaoorKa qi~3~4e

cKoro Marep~ana, nony4eHHoro a ny'~Ke n--Me3oHoB Ha cepnyxoacKoM 

YCKOP~TB!le. 

Or YCKOP~TB!l~ HO KOMBP"Y Oblfl !3biBBABH ny40K n- -M830HOB c ~Mny!lb

COM 40.0~0.2 raB/c. no YT04HBHHbiM onT~48CK~M KOHCTOHTOM sen~4~HO 

~MnynbCO ny4KOBWX 40CT~U OK030JlOCI> pOBHO~ 39,5~2,0 raB/c. 683 

yT04HBH~~ OnT~48CK~X KOHCTOHT B8fli14~HO ~Mny!lbCOB ny4KOBWX 40CT~U 

~MBJlO 3H04~T8JlbH08 OTKJ10H8H~8 OT BBJ1~4~Hbl 40 raB/c. 

12. ABTOP BbiPOlKOST onarOAOPHOCTb npoffieccopy M.~.ConOBbBBY 

30 OOCYlKASH~~-
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