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1. BBeneane 

YlHlKeKUHSI 'i8CTHil B CHHXpo«jlaaoTpOH npenc TaBl!SieT B8lKHYIO H CliOlKHyiO npo6-

n e My, OT rrpaBHllbHOrO peme HHR KOTOpoA BO MHOrOM 38BHCHT HHTeHCHBHOCTb ny~a 

y CKOpeHHhlX 'i8CTHil. 

BBOA 'i8CTHil B CHHXpo«jlaaoTpOH ocymeCTBliS!eT noBOpOTHO-«jlOKYCHPYIOW8R CHCT9-

M8, paCITOliOlK9HH8SI M9lKAY HH.lK9KTOpOM ( liHHeftHbiM yCKOpHT9li9M) H CHHXpo«jlaaoTpO

l!OM. Ha3 H8'i9HHe nOBOpOTHO-¢OKYCHpy!OweA CHCTeMbl - BBecTH ny'iOK, BbiXOARWHA H3 

HH)I{eKTopa, B K8Mepy CHHXpo«jla30TpOH8 B 38A8HHOM M9CTe, llOA 38A8HHbiM yrnoM 

(rra p annenbHO p8BHOB9CHOA op6HTe llpOTOHOB B KaMepe) npH Cll9 AYIOWHX .lK9CTKHX Tpe-

6 0B8HHSIX K napaMeTpaM BBOAHMOrO ny'iK8 : yrnOB8SI p8CXOAHMOCTb He AOli.lKH8 rrpe

B b iU18Tb !_ 10, 8 p83Mep 3-4 CM/ 
11 

llnSI peweHHR 3 8A8'iH onTIIM8llbHOrO BBOA8 'i8CTHil B CHHXpo«jlaaoTpOH 6blll8 pac

CMOTpeHa llOBOpOTHO-«jlOK_YCHpyJOW8SI CHCT9Ma, COCTORW8R H3 ABYX M8rHHTOB, liHH3 H 

aneKTpOCT8TH'i9CKOrO KOHAeHC8TOpa. PaCITOliOlKeHH9 3ll9M9HTOB CIICTeMbl BBOA8 noK8-

38HO H8 pHC, 1. Ben CHCT9M8 no CBOHM «jlyHKilHRM MO.lKeT 6b!Tb p83AeneH8 H8 TpH 

'i8CTH, 

nepB8R 'i8CTb COCTOHT H3 ABYX TpHITneTOB H Tpex CBOOOAHbiX npocTp8HCTB. 

Oaa ocy mecTBnReT cornacoBaaae nyqKa, BbiXOAHmero na naaeAaoro ycKopaTenn, c 

npaeMoM caaxpo«jlaaoTpoaa. 

BTopaR qacTb nepeaocHT y)l{e cornacoBaHHbiA ny'iOK c yrnoBhiM yBennqeaaeM 

B ropH3 0H8TllbHOA H BepTHK8llbHOft nliOCKOCTRX . H C liHHeAHbiM yBeliH'i9HHeM - 1 

B BepTHK8llbHOft nnOCKOCTH Ha BXOA B 3li9KTpOCTaTH'i9CKHft KOHAeHC8TOp H noBopa

'iHBa e T rry'iOK H8 52°, ae BHOC51 AOITOliHHTellbHOrO yBeliH'i9HHSI yrnOB OrO H liHHeftHOrO 

p83 M epoB ny'iK8 H3 -38 H8liH'iHR aeKOTOpOrO paa6poca 'i8CTHil no HMnynbC8M (yron 

nO BO pOT8 MarHHTOB a = 52° 6bm onpenenea H3 KOHCTpyKTHBHbiX Coo6pa.lKeHHA). 
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TpeTbH qaeTb - aneKTpoeTaTH'IeexnA KoaneaeaTop, - noBopa'IRBBV. nyqoK aa 3°, 

enyJKHT unR TO'IROrO BbiBeneHHR qaeTHII H8 on6RTy. 

B OTniPIRe OT eHeTeMbl BBO!l8 qaeTHU B eRHXpOtP830TpOH 0Vl.HJ1, onRe8HHOti B 

/2/ pa6oTe 
1 

tjlyHKUHH eornaeOBBHRR nRHetiaOrO yeKOpHTenR e eRHXP0~830TPOHOM OT!l9-

neH8 OT tjlyHKUHH 8XpOM8TH'IeeKOrO DOBOpOT8 1 'ITO eo3uaeT B03MO*HOeTb ra6KOti 

aaeTpotiKH Beel!: eneTeMbi B uenoM. DoKa>KeM, aaeKonhKO eymeeTBeHHbiM RBnReTeR 

Tpe60B8HHe aXpOM8TH3M8 !lOBOpOTHOJ!: eneTeMbl H8 cneny10111eM npHMepe (pRe. 2) • 
0 

DyeTb eReTeM8 noBOpOT8 eoeTOHT H3 M8rllHT8 ( p 1 = 186 eM, a I = 52 ) 1 npoe-

TpaHeTB8 /lpetitjla ( S = 30 eM) H aneKTpoeT8TH'IeeKoro KOH!leHe8TOp8 (p 2 =2000 eM, 

0 
a

2
= 3 ), rne pI ' p2 

- panaye KpHBR3Hbl p8BllOBeeHOit TpaeKTOpRH 1 a I , a 2 -

yron noBopoTa. 

-+ Yp:BHeHne !lBH)I{:HRR qepe3 naaay: eae(T~~)Y B r:pRao(~T'a)nbHOA nnoeKoeTH eeTb 

xu Mx
0

a M
8 

M
2 

M
1 

x
0 

, rne x 0 u ~ , x - !.e - BeKTOpbi aa Bxone 

H Hfl Bb!XO/le H3 ·eacTeMbl
1 

M - M8TpHU8 npeo6pa30B8HPIR pqepe3 BClO CHCTeMy, 

M 
8 

, M 
2

, M 
1 

-MaTpHUbl npeo6p830B8HHH qepe3 UR!lHH!lpHqeCKHti KOH!leHeaTop, CB060!l

HOe npocTpaacTBO H noBopoTHbiti MarHHT. Bbipa>KeHHH nnH aneMeHTOB M8TpHn M 
1 

/4 3/ 
M 

2 
, M" xopowo R3BeeTHbi H npHBeneabi B pa6oT8X ' • DpoH3BO!lR nepeMHO)I{e-

HHe MBTpHU, nony'IHM 

~ ~ 
x = Mx

0
,., 

( 

0,0<\36 

-0 ,0:4 2fi 

182.62 ) ( ' ~ I 
0,8818 'o 

1 _'u• 
I' 

~ 2li 7 1 

O,fl 

enenyeT, 'ITO nHaefiHbil!: pa3Mep nyqK8 38 
eqeT p8s6poea no RMnvnbe8M 

0TelO!l8 
~p 

:1:.
p 

-3 
= + 1,25.10 H3M9H51eTCil HB BenR'ti'IHY ± /'ix - ± 

A ' /'i p ·8( ') 

~p 
m 18 -P- = ± 0,225 eM, 

HB!llleTell cym e eTBeHHbiM 
a y rnoaofi- HB aenH'lRHY ±ox u ± m 23 -p = ±l,l-l0 4 1 qTo 

no OTHOW9BRJ0 K panHanbHOMY npneMy eHHXpOtP830TpOH8, H, enenOB8TellbHO, llllSI Tp8HC-

nopTHpOBKH nyqK8 1'13 HH)I{eKTOp8 non)I{H8 6biTb Bb16p8H8 npyr851 eHeTeM8 1 KOTOp8R ae . 

yBenn'tl~B8eT p83MepoB ny'IKB aa Bxone B cRaxpotjla3oTpOH H3-G8 p836poea 'I8eTHll 

no HMnynbeaM (8xpOM8TH'teeK851 eHeTeM8 ). 
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I. 06mae xapaKTepaeTHKH axpoMaTaqeeKax noBopoTao-¢oKyeapywmax eaeTeM 

Ope paeeMOTpeHRH .QBHHOl! npo6neMbi H8MR 6b!Il HeiTOilh30B8H MBTPR"!Hbll! 

~I Ap 
MeTon PaeqeT rrpoBenea B TpexMepabiX rrpoeTpaHeTBax x , x P 

y , Y ~ 7 rne H Y OTKI10H8HHSI OT OeH 11Y"'K8
0 

x p 

H 

y - rrpoea-
BO.QH bie no aarrpaBneaam nBH)!(eHHSI z 

Ap -OTKnoaeaa e HMrrynhea oT paeqeTaoro 

PaeeMOTpHM e HMMeTpH"'HYID IIOBOpOTHo-¢oKyeapymmym eHeTeMy, eoeTOSIDXylO 

H3 UByx MBI'HHTOB H 11HH3 (pRe. 3). 

O y eTh Mx -Jim 1J JJ H MY •JIMuJJ eeTh MBTPH!lhl ypaBaeaRt! .QBH)!(eHHSI "'epe.q 

MBI'HHTb! eHeTeMbl B I'OpH30HT8IlhHOtf H BepTHKBilhHOlt ITilOeKoeTSIX, 

H NY • II N 11 JJ - MaTpHUbi ypaBaeaHt! "!epea nRll3hi eHeTeMhi , 
141 

eBo6onaoro rrpoeTpaHeTBa OyeTh Ax • II au II H A y - II A IJ II 

N x ~II 0
11 II 

S I - M8TpHD:a 

ropaaoaTanh-

HaSI M BepTHKanhHaSI MaTpHUbi ABH)!(eHHSI "!epea rronoBRHy eHeTeMhi. BTopaSI rronoBa

Ha eMeTeMbl SIBnSieTeSI 3epK811hHb!M OT06pa)!(eHHeM rrepBOl!. 

0 6oaaa"!HB qepea 

Beet! eHeTeMbi, Bb!p83HM 

/5/ 
Bx 

eOOTBeTeTBYIDm.Re M8TpHI(bi 

IlOilV"'HM 

8 

(

2A 11 Ao~ -I 

2A 11 A~ 1 

0 

qepea sneMeHTbi MaTpan: 

2a 11 "2~-1 

0 

2 A 12 A~~ 

2 A 11 ~~-I 

0 

2a12 "tal 
2 a 11 a:u 

I 

:) 

3anaqa eoeTO.II:T B rron6ope T8KHX rrapaMeTpOB 

Ax 

JC , p , f3, , {3
9 

, n , S nnsr 
311eMe HTOB e.ReTeMbi, 'IT06bl BbiiiOilHSIIlHeb yenoBRSI 8XPOM8TH3M8 H ne<f>oKye.RpQBKH 

I ( - .!_1_ anx 
e yBellH'!eaHeM - J( - y Hp ay t p - p8.QHye MBI'HIITB, n-ITOK838T8Ilh CIIa-

.QB M8I'HHTHOI'O IlOilSI, 
S- nrraaa eBo6onaoro rrpo6era),T.e • 
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bt8 1:1 2 a13 a28 ... o ; 1 
b 28 : 2 a 11 a23 = 0 ; 1 

b 11 = b 22 ~ 2 a 11 a 22 -I = - I ; l 
b 2t = 2 all a 2 1 = 0 ; 

B 11 ~ [!22 = 2 A 11 A22 -I = -I ; 

B21 = 2 A it A 2 1 = 0 ; 

- ycnonHe a x poMa TH3Ma , 

ycnonne Ae~oKycupoBKH 

c ynenu'!e HueM - I, 

'ITO BblllOHH51eT C51 npH p aBe H C T Be H y m o cneny romHX '!JieHOB MBTpHII Ax:aAy; 

8 11 0 A 1 1 0 

8 28 
0 A 22 ~ 0 

llnR p acc M a T p HBBeMoA axpoMaTH'!e CKOA CHCTeMhl 

B 
8 ~ 

M( ~ 1S 8 :.5)2 N(j) S 1 

0 -1 0 
0 0 I 

-N - 2 Ae4J S I Nq;-S~ N:e<tJ S 8 Mx 

By 

8 2 ' 2 8 
MY 5 8 N ~ 5 2 N-Ae;pS 1 N ~ 5 1 N ne<lJ 5 2 Nc!J 5 3 My- (-i 

( 1) 

( 2) 

0 
-1 

0 

B blpa 3 H B a n eMeHT b i Ma·TpiUl Bx H By '!epe3 a neMeHTb i MaTpHll A x 

gl) 

H Ay, 

/l JIR JlBHHOH C HCTe M h l llOJIY'IHM B eCbMB CJIQ)I{Hb le 8H8JIHTH'!eCKHe B b lp8)KeHH5I t 

P eme HHe T8KO A CHCTeMbi HeJIRHeAHb iX ypa B aeaHl!: ae npeACT8BJI5IeTC5I B03MO:>KllblM 1 

a llOTOMy npH paC'!eTe HBMH 6b!JI ilpHMeaeH 'IHCJieHHbll!: MeTOll 1 OllHCBHHb i:I!: HH)I{e. 
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2. MeTOAhi pac'leTa axpoMaTH'Iecxol!: cHcTeMbi 

Pac'leT orr:n:caHH biX Bbillie axpoMaTH'I9CKHX cvcTeM ohm B biiiona ea Ha snexT

poaaol!: B hi'IHcnaTenbHol!: MalliHHe M-20. Jlnn pac'leTa obii!H ·npHMeaeabi rrporpaMMbl 

N9 900, 933, coc TaaneHHb!e B B bi'IHCIJHTenbHOM neaTpe OHHH. ITporpaMMbi BKmo'lll!OT 

B C90ll paC'I9T Tpa&JtTOpHl!: 'UlCTHn '19p93 IIOBOpOTliO~OKycHpyroiUyJO CHCT9My C llO

MOlllbiO M8TpHU1 p8C'I9T cpoKyCHpyromel!: CHCT9Mbl M9TOAOM cpa30Bb!X OO'h&MOB1 p8C'I9T 

cpoxycHpyromel!: CHCT9Mbl C Y'I9TOM pa315poca IIO HMIIyiJbCllM. C IIOMOinb!O IIporpaMM 

MO)f(9 T Ob!Tb pacc'IHT8H8 IIJOOaJI cpoxycHpyroiUaR CHCT9M8 1 COCTOSIIUBSI H3 MarHRTOB 0 

III'IH3 1 CBOOOAHb!X IIpOcTp8HCTB 0 X0.1UIHMllTOpOB 0 cenapaTopoB, 3II9KTpOCT8TH'IeCXHX 

KOHA9HC8TOpOB. ITpH 3TOM HM99TCR B03MO~HOCT~ rrpocne~B8T~ llOBeA&HH& Kalt 

TpaeKTOpHl!:, TliK H Bcero IIY'IK8 B U9IIOM ( cpaaoBbll!: OO'beM) B li!OOOA TO 'IKe Ilp OC-

Tp8HCTB8. 

Jlng: rrpouerryp orrTHMHaauHH ucnon~osa.nacJ. rrporpaMMa MHK-2 ( 12S}, peaiJH

ayromBR perueHHe CHCT9M H9IIHHel!:HblX ypaBH8HRA MeToAOM IIHH&apH38JlHH. npll: pac

'19T9 CHCT9M IIOAOHp8IJOCh M8KCHMyM 10 Il8p8M8TpOB0 IIpH 9TOM Bbltt01IH!I110Cb Olto

IIO AB8AU8TH HT9p8UHI!:, Bp9MB p 8C'I9T8 OAHOro B8p11:8HT8 COCT8BnH110 OK0 110 2 MH

HyT. 

3. BapH8HTbi 8XpOM8TH'I9CXOA IIOBOpOTHO~OXYCHpyromeft CI'ICT8MH 

B bii!O pacCMOTp&HO C8Mb B8pH8HTOB 8XpOM8TH'I9CKOft IIOBOpOTHO~OKy

CHpy romel!: CHCT&Mbl 0 OTI!H'Ill!OIUHXC!l KOHCTpyKI!H8l!: IIOBOpOTHblX MarHRTOB (IIOBOpOT

Hbl9 MBrHHTb! C Kpaesol!: cpoKycHpOBKOA ( B8pH8HTbl la, ls, lc) 1 IIOBOpOTHbl& M&rHR

Tbl C IIOK838T9I!8M CII8A8 MarHHTHOrO IIOnH n ( B8pH8HT 2) ) H H81IH'IH8M AO

IIOI!HHT9IIbHb!X KB8ApyrroneA Allll TO'IHOA perynHpOBKH IIY'IK8 ( BapHBHTbl 3a,3B,3c). 

Pacc'IHTaHabie sapaaHThi axpoMaTH'Iecxoa cHCT9Mbi 1 MaTpHllbi rrpeo l5paaoBaHHI'! 

'19pe3 HHX1 I18p8M9Tpb! rry'IKa H8 BXOA9 II: HB BbiXOA9 H3 CHCT9Mbl 0 IIpRM9HHT9I!hHO 

x cHaxpo<jlaaoTpoHy OHHH, rrpencT aBne Hbi B Tai5IJHue. 

Cpaaaeaae peaynhTaToB, rrpHBeneHHbiX s TaonHne, rtOKa3btBaeT, 'ITO M aTpR.Ilbl 

rrpeoopa30B8HHA '19 pe3 CHCTeMy AnSI p 83IIH'IHbiX B8pH8liTOB CytU9CTB9RHO He OTIIH

'1810TCSI Apyr OT Apyra, T.e. AI!ll p83HbiX B8pR8HTOB 'II!9Hbl IIOIIHOA M8TpHUbl rrpeo15-

pa30B8HHll '19p93 CHCT9Mbl h 12 HMeroT 15nH3KHe a.aaqeaHsr. 
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Llonon.HHTenbHO Hccnenoaanacb ycTo H'IHBOCTb pacc'IHTaHHhiX cHcTeM aa H3Me

HeHHe liO.U06paHHbiX rrapaMaTpOB H p8CCM8TpHB8 li8 Cb 38BHCHMOCTb X8p8KT6pHCTHK 

nyqKa (X , X Y y') Ha BbiXOll9 OT 9 T HX 113M9H9HHA ( pHC . 5-7). 

yf3 rpalj>HKOB BH.lll-10 1 'ITO HaH60libllla A: YCTOit'IHBOCTbiO OTHOCHT6libRO llapaMeT

poB o6nanneT CHCT9M8 3c, KOTOp8li H 6hina B3liT8 38 OCHOBY lllili Bbi6opa rrapaMeT

pOB H KOHCTpyKUHH 9neMaHTOB liOBOpOTHo-lj>oKycHpyromeA: CHCT9Mbl CHHXpolj>a30TpOH8 

mum . 

5, noaopOTHO-Ij>OKycHpyromali CHCT9M8 H K OPOTKHA: UHliHHJlpRqecKHA KORJ:teHC8TOp 

nocne npOXO)KJ:l6HIHI OnHC8RROA Bbllll8 liOBOpOTHO-Ij>oKyCHpyromeA: CHCT9Mbl liY'IOK 1 

npol!.uH cao6onaoe rrpocTpaRCTBo 

KOHll6HC8TOp ( p = 2000 CM; 

S = 30 CM 1 liOli8l!86T B KOpOTKH l! UHliHHllpH'I9 CKHt! 

a = 3°), KopOTKHM Mbl H83b!B89M TBKOA KOHl!e H-

C8TO p 1 B KOTOpOM lj>oKyCHpyromee n e AC TBHe 9li9KTpH'I9CKOrO liOIIS! Ha B b!6paRHOA llliH

H9 liBliH9TCH cna6biM.UHnHH.UpH'I6CKHA: KOH.ll9HC8TOp rrp9.UH83H8'16H ,llliH TOHKOA: pery-

nHpOBKH l!Oli0)1{6HHH liY'IK8 H BbiB6Jl6HHli ero TO'IRO ITO K8C81l'9nbROA K pa!IHOB6CHOH 

op6RTe . 06oaHa'IHB qe p e3 C - lie u II H qepea n - lld 11 11 ropH30HT8libHYIO H 

B6pTHK8libHYIO M8TpHU bl npeo6pa30B8HHli qepe3 UHliHHJlPH'I9CKHl! K OHJl9HCa'I'Op 1 aaA:neM 

M8TpHUbl rrpeo6paaOB8lfl! li qepea 8XpOM8TH'I9CKYIO ITOBOpOTHO-Ij>OKYCHpyromyro CHCT6MY 

H UHliHH.llpH'I6CKHA KOHJl9HC8TOp n xa1Jp~,ll II n 
y 

H B 9 pTHK8lib HOA llliOCKOC TH : 

II X = csnx = 
(-•, 

:~1 

II -( nsn y 

( bu - s)c 11 - c 21 

(b 12 - s)c 21 -c., 

d u 

d2 1 

0 

(-d 11 s-d 12 )) 

(- d,,- d22) 

!13 p8B6HCTB8 4li6HOB M8TpHUbl ri,. p ~8 - 0 ' p X - 0 23 

II pI~ II JlliH ropH30HT8nbROA 

:) 

Cli&JlyaT 1 'ITO H8liH'IH9 UHliHR-

.UpH'I9CKOrO KOH,ll6HC8TOpa He HapywaeT 8XpOM8TH3M8 ITOBOpOTHO-Ij>oKyCHpyrom eA CHC-

T6Mbl . 
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PeaJOMHpyH, MOJKHO CK838Th1 'ITO .Qnli H.Q98nhHOit CHCT9Mbl npa X8p8KTepHCTH-

11:8X ny'IKa aa axo.~:~e B noaopoTao-<f>oxycHpyromyro cHcTeMy, paBHhrx 6x
0 

•6y
0 

-2eM; 

6x~ • Cl.y 0 • 3,10-3( 10') j ~ = 2,5,10-3, . MQMHO nony"'HTh X8p8KT9pHCTH-

KH fiY'IKa H8 Bbi XO.Qe H3 aneKTpOCT8T:B'I9CKOI'O KOH.Q9HC8TOp8 He xyMe '19M 

6x 2,5 CM, Cl.y • 2,3 CM1 6x ' •6y' - 3.10-3, 'ITO .c:taeT B03MOJKHOCTh 

aljJ«jleKTHBHO 38XB8THTb ITY'IOK B pe)!{HM pa60Tbi CHHxpo!jla30TpOHa, 

fl H T e p a T y p A 
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TASnHUA 

"' i 
CU CTe Mbl .. •• l c ; Sa s • Sc 

d . o , ~5~ ; n-O ; d .o, ~5~ ; n =O;,B,-0 d =0 , 454; n=O ; 0. .0 , 45~ ;n-0, 52 d = 0,45~ ; d .o, 45~ ;)l,-0 ; d. .o,~54;n -o ; 

fi=O , 224 ; J'!,=O; firo , 2~9 ; A-o,H8 ; A=o; A-o ; )1,-0,116; n-o; n .o ; j3, -o , II595 ; .fi\=0, 0~378; . 
~ 

fl-17~.~5 ; p =I 7~ ,45; S3.o ; j3._,.0 , I2I ;}J- I74 fl - I74 ,19 ; s ,.o ; _,a, .o ;p-185, 12 p .I89 ,37 fi.- 0, 0388; 

S3 .o ; =l ; K3-I ; S2 -6295; ,s; -0 ; K,-I ; K,.r ;S3·64884; S, .il6 , I ; .s 3.I01, 7 ; .P- I85,857; s;,. 7I , 8 

~ S2 .642 ,3 ; x;-o , OI62 ; 52 -64I ,III; K,=O, OI 62 ; K1o,0069 ; Kt0, 00707 ; K
3
.o,oo75; , 

K, . o, OI62 ; s,-43, 832 ; k'z · O,OL62 s , -42 , 5; S , =525;K .. O, OI62 .s:, -532' 081; 5 , .5577 ; ~ 
<= s, -43,02; K,-O, OI 5477 .s; · 43, I i; K.-O , OI 549 s: -40, 73 K,·o,06 ,S, - 40,93 ; K2- 0,0l 55; 

ki · 0, 0154 K, . o ,OI 547 K, . 0, 0155 K, -o , oi55 K,·O, OI 62 ;.5; - 40,93 

~ -(J - 78 ,7I ~ ) -c - 81 ,5 0) =c -78 , 2~ 0 ) t1 -79,7 0) {I -83 1 5I 0) -(I - 87,44 n (-I - 84 195 

D ~ f>{,- 0 - I />1,- 0 - I 0 !'1, 0 - I 0 ~c 0 - I 0 fv(, - 0 - I 0 {11,- 0 - I /'1,.= 0 - I 
~ 0 0 o 0 I 0 0 I 0 0 I 0 0 I 0 0 0 0 

0 
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a) IIO ropH30 HTanbH biii pa3Mep rry'IKB x • 6 ) na yrnoeolt pa3Mep 

e) Ha y r noa on pa3"ep rry 'IKB y Pa3 Mep rry 'IKB no eepTHKanH y 
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BnHl!HHe H3MeHeHHll eenH'IHHbi {J , e6nH3 H pac'leTHoro 3 H8'19 f!Hll 
a) Ha ropH30HTanhHbll! p a a ;Aep ny'I:Ka x , 6) Ha yrnoeo lt paaMep 

e) Ha yrn o eolt paaMep nyqKa y , Paa " ep uy 'IKa n o eepTHKanH 
ll8 HHbiX H3M9H9HH HX ~ O CT8e T CSJ IIOC T O SIHH bi M . 
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