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Il~ K3Y'I8mm: HElJIHH8lUnlx app8KTOB B reopaa IJ;HKJIIf'l8CKIDC yCKOpHTe
/ 1A8a - npBHHTo np8~CTaBAHTb KOMnOH8HTR MarHHTHOrO nOAa B B~8 ~OB 

no CT8n eHRM non8p8~ OTKAOH8HRa x , l OT paBHoB8CHOa 0p6R1H.HCcA8~OBaHR8 pa3AKqHHX H8AKH8aHHx p8S0HaHCOB BHCORoro nO~8 3-7.101 
npRBO~T K H806xo~OCTR yq8Ta B ypasHeHHnX ~BX8HRfl H9ARH8AHocT9a 

BC9 60A98 BHOOKoro nop~a. KaK np,8BRAo. H9AHH8ttHH9 P8 S0H8HCR p8C

CM8TPKBaDTCff MOTO~OM Y CPO~8~87 B n9pBOM, B P8~ c~aax BO 

BTOpOM npH6JnUlt8HID!X. O.ml aKo YQ8T B yp81lHeH1U!X H8AHH8lbioc T8a 6M98 

BHCOKoro no~ Tpo6y8T p a CCMOTp 9 KaR p9soHaHcoB T aKEO B 60AOO BYCo

KOM npH6JnUltomm: no CTenOHffM Manoro nap aMOTp 8. 

B H8CT0!lIQ8lt paccr o nOAyq9HH YCPOWl8HI1Ii9 ypSBHOHRfl B TPOTL8M 

npH6JIRJlt8HRR no ManOM] n8paM8Tpy ('ITO COOTB8T CTny0T nOJIHOMY 'lHOJIY 

060pOTOB "'I'acTRUN B YCK OpHT8J(9) W!l'i H9AHHoltnux P8 S0H8HCOB Zv ~ ~ 2v)( . ,:: 
3 Vt - Vx =2 , 4 .)2 t Yll =If • npoxonsnax ~OCTaT O'lHO 6AHSKO OT p a60Q9a 

TOQKH CHHxp~aSOTpOH a OYITll1. ITPH aTOM np O CA9~urcn B OCHOBHOM ~8 

U9mr: 

I . BWICHH Tb BOSMOllHOCTb np'~ oIl 9 111111 MOWHIOlOA OIlM HTHKH (c HCII OAb

30BaHROM CZCT 8M1a R£ Due E-3,2/ 9 
,lI,)UJ ylC8:l0l1ll0!t :Ju.na 'lR . 

2 . ITPOB9cTH Cp aBl lH TOJ!I>HU A /lJlMH :l YltO:JOIlI WX P0 30 llUHCOD D P1l3J1Ht l

IWX np H6JnUltOKaRX n o CTOll OlI.IlM MBJIOr O napnao'rpa. 
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rns 1 - nepacn. llOCTORHHHe CLK;, ,,, , g xjc( H T CMsaHH C peaJIl>Hoti 

MarHHTHO~ C TPYKTYPO~ KOHKpeTHor o ~eCKoro YC KopHTe~. KpoMe Toro, 

060SHa"llIM: 

(~ 1» 

Ct-';- j c( :: C0~j '" f. Q. xi l _0( 

( Si 'l ! , 
~ ci ol == t: ( a ~j ol. - a. cd , - ol) , (3) 

(~ ) f)

~I<:Jo<. == &"dcl + co lCJ,-ol 

( Si l1 )

g"Jo<. == i (tlCd", _. g/{'J ,. r' ) . 

ITpo.n;enaa Bc e Heo6x o.n;RMHe npeo6p a SOBaHRR , B~cnSHRR C lIOMO~D 

CHCTeMH RE. DueE - 3.2 (TSK lKS KSK H B p a60TS 10 ). no.nyqSSM CJIe,l]yl>-

mHS ycpS.n;HSHHH e ypSDHeHHn ~ BHmsnepe~cnsHHHX p e s OH8HCOB : 

1. B lIepBOM lIpH 6JlWltElKllJ{ (T. e. C TO'lHOCTI:>1O c ): AID! p e SOH8 HC8 

2Vi+2y,,":3 : 

a', == () ( 41) 

a~ = 0, 

1 £ b

'-f = ~ 0 1lJlJ
 

.n.na pea onan c n :1 :)) - Y" ..:l ; , 
Q,x = {) , 

(51) 
Q..) ,~ 0, 
10 I 3 , / ' 
'1 "':fJ7 t I too l
 
~ peSOHClII CIl ' I Vl • V)C • I f "
 , 
£1, ,, := 0 , 

(61)a.'] = 0 I 

lJ ' ::: } t;e'M 
Vjl, 

:z 

3.n;eCI:> ax a. ~ - nepeseuase, COOTBeTCTB~e aMIIJIHTY.n;e lIO aanpaane-
HmO x H ']; COOTBeTCTBeaao, l.f' = k)t'fix + k;z If'z, (.n;.IDI peSOHaHCa 

k" Vx + k e Vi:: q ) H 'Px,'-Pe - nepeMemme, COOTBeTCTBylOlIlHe qJas e, 

~1 00 - paccrpoaxa (OTKJIOHeHHe OT H.n;e8JII>HOrO peSOHaHCa). 

IT. Bo BTOpOM lIpE6JImlteHHH (T. e. C TO'lHO CTI:>1O e2- ): 

~ peSOHaHCS 2 vx + i Vi. = .3 ; 

, :l, . :<" Z ~ )o., = (1x (a. l H{(J'Lnlf+ a J.H1/( Co-';, lf ) + Q..X (Q.. X H19 fail: H19 

(4rr)
I ~ ~ )a.. J: ::: Q.1: (Q.,x H"z1 :kn. 1j +- ax H,/N W1 tf + a ~ H.l .; , 

Lf ' ::: (a-; H3:L + a.~ H3 3 ) -Jin- lJ! f (a.; H3> + a.; H3 (; ) COJ t.f .,. 

+ (Hm f l1 ~ H.3/'f -i: Q.,~ Holts) 

.n;JIli p eSOHaHCa 3 Y1: - Vx ='.t :
 
I z ~
 

Q )/ = ax ta; H1 S + (L !1 H19 ) , 

a-~ = l1"J, H; l (5n), 
t.J" = H313 + tL ~ H3 f1t ~. Q, ~ Jl.u s' , 

.IVIlI peaoaaac a It i) :i! + v)( = tI :
 
, .t .t

a , ':: a. X' to. y H'18 t a. 1 II.}9 ) , (bn) 

a.. ~ = a., H 2.+ r 

lj' = H313 + a. :/ ~1 1 l( /- (1; IIJ1 f' . 

3.n;e c I:> H B .n;aJILllo fiuWM see It OUW1lUJ.HOllTU I-f K,I H } l lij " P 0 :JJIH'IIIII JI,IIJ[ 

PClSJIJ1'lHllX peaoasucoa H II IIllllOM DH.n;O IIPHDO](Ollli 11 IIp HJIOJllOIIRH I . 
111 . U Tp eTI:>eM lJPHOJIWKOllKH ( o TO~mOCT 1> 1O I) '~ ) :
 

.Jt)1Ii peaonanou :l v~ I :Jv yx • .3 ,
 

'x =a·x (0; / I,, ~ I ' I/ , l l' I fl ~ 1111I CON')' ax (a;/I' N I 1, II' !J ) I 

:J . (I "1 ((I ~ /f; , jil l If' / () ~ 1(:I~ ('() .~ Ij') l/l ) (/~ ,/{~~ /IJ 1 ' (I J /I:(fJ), ( '\u) 
t 

If ' = ( f.L~ I I.~J' (l;' /~~!o) JtI'I ' if' I ( (j ~'/ ~ 'J" d ~ )~ I r.) r(lJII' I 

( ;I, .I, I )
t /I .U J ' (I ~ 11,1" 1 ' (I .yl stsr , 
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HCfi()J1J,3YR: peneaas (8), ,IlJIR: aMlIJJlu'Y,IJ;Ii Ov x B CHCTeMe (7) fiOJlY'laeM,!WI pesoaaaca 3 V1 - ~)( = :L
 
ypaBHeHl!le EepHYJIJIH, OTKY.n:a Haxo~ ax
 

Q. ~ :: a, ( Cl ~ H18 1" t:L ~ H1 9 ) ? 

(5 ) o..x::
 
(1'):: a , (Hn +- tl.~ Hu r Q; H.vj) J m
 J-S2a~oH19lH2'fed.e{ f

1-

JUJ,.~.H1g e2H21f}d.(j ]' (~O) 
e . C + -:lH1ge de 

tp' = H313 + a ~ H 31'( + a~ H3 1.r' 
7 

,!WI peSOHaHCa Lf ';;7: + VX = 4'	 , rne C - KOHCTaHT8 HHTerpHpOBaHID!. IIpR HeKOTopRX napaserpax M8rHl!lT-

I 'f -I ' VII ~.z	 aero nOJIR C1.l:jJ. 1 ~ K.j 0(, (BXO,IVnll>IX B nOCTOR:HHHe Hu J H19 , H.z.:;. )
a x == a. '; I 13 S-I- n. if + 0.. 1. 76 CiJJ If I- Q. y (a x 111J' + a} H19 ) J 

aMIIJIIlTY,IJ;li Q. x 6YJIYT OrpaIDItIeIDl B OKpeCTHOCTJIX P8S0HaHCOB .3 V1; - Vx x: ~ , 

H /..fVJ. t-Yx ~4 npa e::: O(~) . IIPR Ha.mrnm BOSMOlitHOCTR Bap1>RpOB_, 3 H ' 3 H	 l H L H(l} = f1 a,; nxnlf /-Qxt:Ll .J.6CV5 t.f + Q ;. (H,U +a..x ,lA ra.; .uJ ) , x	 aTHX napaM8TpOB MOXHO .n:06:aT1>CR OrpaHH"l6HHOCTH aMnJIRTy,IJ;li Glx ' 
, V i 1 f :l..'(' :& .	 PaCCMOTpHM Tenep !> CRCTeMY' ycpe){HeHHHX ypaBHeHKa (4rr) ,!WI peso
'1 == ax Q.;, ( O x H3s· I- Q. ], H3C) ,$[n tJ +	 (6lll) aanca ). V'i r ~ V)( ::: 3 BO sropoa np:a6JIRlK8lilUL ECJIH Bl:lnOJIHel!R orpaaaxeaaa 

+ a. 2.
'l (O z:J( H + (l:t.(, H3 1J. ) Co.-s £f J +

3 11 (Sin) g(SiJoL ) ~ c (II)g(COS) £1,(£"05 ) -<.,. ,:: c , f e , ~E. ,ICt223 ?I .~ 213 + (H31J . ~ 0 ~ 11.31'1 + a i H3H' ) . 223 

B n8pBOM npR6~elrnH ycp8nH8HHHe ypaBHeHRH (4r), (51) R (6r) 
RMeKlT otteBI:UUIOe peweHHe ax :: C,< =C£J n.&.t , a ;...: ['~ =ClJnJ,t . Ilocroaaase TO,npeaecperaa 'tJI8HaMH nopanxa c:3 11 D1ilJ16, MH CBeJm CHOTeMY' (~I) K 

ex,C ~ onpenenanrcn D lIatl:aJTh!iID1 MOM8HT yCJIOBIDIMll: HHJK8KI:\KR "laCTHIl CRCTeM8 ypaBHeIDItl BH.I(a ( 5U) R, CJle.n:OBaT8JI},IIO. 110J1Y'l1lOM B stBHOM BlU\e 

pomeHID!,IlJIji ax R a.z D.H.I(O (9), ( IO).H, CJIe.uoBaT8 JThHO, urrRRHHe pesoHaHcoB onpe.ueJIR8TCR yCJIOBHRMH HHXe~. 
TaKHM 06pasoM, MI:l nOJlY'lo eM. ~TO BO BTOpOM npH6nREOHKH YCTOfttIHPac cMoTpRM y p aBH9HHfl ,!WI oTHX pesoH8HcOB BO BTOpOM npR6JIHEeHHH. 

BOCT!> ~RJtOIlllJI tIaCTlfil,U B ospecrnocra It Bl\lJ.loro peaouasce (T. e. orpanaT.8.	 CRCTeMH (.,r) , ( 5n) H (6lJ) · 
'teHHOCT!> aMILJIHTY.u) .n:OCTHr aOTCst: I) YCJlOBHJIMI{ HIUtOltlJ;llH. 'ITO rapOUT:lJPYOTPaCCMOTpHM CllIl ' l M n CHCTOMY 
OrpaHH'leHHOCT!> aMrrJIHTYJUl ( L 2- ' 2) BU60pOM IIpH l103 MOlIUlOCTH u a puae r p on 

I (.t ( , ~. 
a. ~ = (2 )( 0." I 1,~ 'r' ( t . } t-I 1q ) 7 ('I) MArHl'ITHOrO nOJIR ft ll IJ , a,).o ( BXOJlJllilHX II li 'A I If ,,)), ' 10M .n:OCTH

a ':t; == D.. } f{ 1i 1 rOOTCR orpa!m'tOIiIlOCTb tlM1IJIH:"Y.IUi o., H 3 ) N Ul poaonuuoa 2. v ~, 2 v){ •.\ 
nUn OJUleHHeM .n:OIl0J1J1111'Om ,IlUX orpmlKt lOlll1 " ( II ).113 sroporo y pO DlIOII"JI ( 7) IInxo.JtI{M : 

lin e !Iope'ltneM r enopt. It 'r!lO'rhO MY II!lHC!JlHJKOll ll kl . I'rwcMoTI lHM OHOTOMY' 
1.. ) • n , ] .. e ? • ( 0) ( GUI ) ,1I,JUI PC S OlIl.llICn J \J ~ - v, • .2 • F:CJlH Il ll1lOJUlOlIU Ol' p ll ll K' lOJIII 

rne Ct i. , - 1l11' IIU1W M (npH O · () ) llMlI JIHTy .n:a 't nCTIUO~ · Y'Ilt'l'IW ru l 

t, / 0 (1 ( fJ , ) I{ rlIDllli lt uan II :J I ( CM, np lI JlOIlOIHlU .I), ){,1UI P0:JOIlUHCOB 3 vJ - VA• 2,	 ~ /I ( I :d )
fl :! w I II b 2..1 0 .: oJ ,
 

ItV9: •. ~x • If 1lOJ!Y'l nUM: I I .
 

' L . ),I~'
 

"	 - "4 -;) '" 

'lJi \. r, /. 0 0	 ( 9) "0 . uponoopor nn ' IJlOI lllMll lI ojlll,lut n I( H 1lI11ll0 I II U.ny'IIlOM NUl llMIIJIHTYJt 
IL :J	 , () '1 "
 

OKOTOMY y p lII.lllOIIHll.
 
1')\0 t;IW - Pllc l~ Tpolll(/l . IIp" 0 : () . 0 (i t) ILMIlJUI 'l'YJt ll a I lI UJUIOT

CJI MO)(JIOIll IO pile I'YIIIO" ( 0 '1' :1I111 1lJ1l1{j1 (l, 1 ) 1!'Yll ltlUl Oll . 'l'lIItHM 06Pll:IOM. I ( .(, ? /1 )

'	 O,){ = (l. tl Q ~ 11,/1. " (/.,) 'I? (1 3 ) " orpunauo unoc'n. IlMIlJm'l'Y)U ~ (/ ') II OItp OCT IIOU'l'11 po a o nun o on !>v~ - Vw. 2. 11 

I( vJ;. I V ~ :: II OIlPO)\OJUHlT OJl YOJlll llll llMII 11IlJltlJltl llm , lW'l' 0 \lIW OII (lU) \OJUIIYr 
I .t 

Cl ~ .. (.l ') (11;.,/ / 0 ~ / f :J 'I ) . 
IIn'l tUll>JIYlO t LM lIJl~ ,'y,llY Q j), u • 
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,I!,Jm aMIIJillTY,ll;H Ctr HMe eM ypaBHeIme E epHY.JI.1.IR , OTKY,IJ;a HaXO,IJ;HM 
-1 ( (scn ) z: (Sin») I 

1 (14) 
Ti"i: aJ).'l - Vol aJ H ~ B
 

Q..} =
 
d6{J -J2HH S2HU d B } " c: 2. (~ » ) Ie - ~H2 g e dB + C	 3.2. l)x (13H - )\ 0.3f'1 =: E. I 

rne C - nOCTOffiiHM IDiTe rpRp OBaHIDi . IlO,IJ;CTaBJImI 1l0JIY'ieHHOS pemeaae B
 

nepBoe ypaBHeIme (13), n~8eM ~ ax Ta~e ypaBHSHHS E s P HY.JI.1.IR,
 

OTKY,IJ;a 
, 

__1_ (&(Sin) _ y~ grSin») I "" '
 
Jl VI:: 32<f " ,N'! - C 71.

CL Il = (15)
 
-S~ a...~ H1 9 de S f~ a:•.H19de }


e . (- t H1se dB 1- c1 -1 ( r~J ~ (Sin»)
3.2. V 'J. \~ j 2.. 'I -V'l..tJV 'f I~ C:, 

r,IJ;S a;?: onpS,IJ;eJIiIeTCSI lP oPMYJIO~ (14), C1 - KOHCTaHT8. Ilo,IJ;6np8.lI, npa
 
H8JIHqKH BOSMamHOCTH, COOTBSTCTBYIDmHM 0 6 p asoM napaMSTpU MarHHTHoro
 

nOJIiI Q.,J(joi' g ~ J ot ,BXO,l1,Hlql1S B KO~SHTH H,u ., H)A If H1,f ,
 
H19 ,MOlltHO ,IJ;06 HTbCR: Or p amrq SHH OCTR aMII.l.lllTY,IJ; ax, a..;l. B OKpSCTHOCTH
 

TO CBO~ CHCT8MY yp aBH 8~ (6W) K CHCT 8 Me BH,IJ;a (5W) 11 nO~qa eM B
pesoaaaca 3 \.\ . --vx '" J. npa e" Of#)l H e CJill BJmOJIHe HH or paaaxeuarr
 
RBHOM BH,IJ;e p emeHRH DH,IJ;8 (14),(15).
(12). 

TaKHM 0 6 p 8 S 0M, MOlCHO ,IJ;06:HTbCR: OrpOHH1{OIIHOCTH aMl1JI}ITY,IJ; Q x ' CL1PaCCMOTpHM Tenep!> CHCTeMY ypaBHsm (4m) ,llJIJl: p e S OH8 Hca 
non BJIIDiHH8M xaaaor o HS TpSX PSS OHllllCOD B TPSTb8M np1l6JmJlCoJIKH (T . o.2 vi! +- 2. yx " 3 . E CJm BUlI OJUi e Hl:l orpaaaseaaa: 
npa TO'lliOCTH ,IJ;O 'Vl aH OB nOPfUJ,K8 cJ BlUOO'fHT OJ!:&1l0 H,IJ;JIiI f:) ~ D( -b) ), 

I ~ ((<) 5 ) / 1 ( Si n )	 Bl:iIOOJIHRB yKaa aH Iil18 BUlllO orpmll1'le H1lJi ,ll.1IJI Ico a l xl IHIU'l oIlTOD Q,. ,). J g . -1'6J. Q.Z2.1 I~ e,.2. , 16V, Q..ZZ3 I .(- £ 2- ,	 no ~'"') r J \'0{ 

(1 6 ) pa3JIOllteImR: (2).	 . 

1 1 {/ 'o.() 1<; .. 2. 1..1.- ,rSi n 
) I 2, _ L ,	 CJIe,JJyeT n O.D.'1 e p KIIYTJ" ' IT O n p OJ\ 11 0 JIIIl'1l0MliO lIaM l1 o r p Oll H' I01U1fl RDJIfI - ('(;Vx U l 16V)( ZO :; E. 7
 

m cn ,IJ;OCT8T 0 1IHllMJI , 110 11 0 1l0 0 6X O,ll,HMlIMH.
 

If, l epOMe roro, DUn OJIIl Oll O 1l0 p n n Oll CTDO ( 12 ) , T O , npeneoper aa 'l JlOll UlJlH 
b0JI8e 06u ll l ~ cnocoo H C CJln)~OJl UIlHI I 1I1l0JlOI'H'IJI UX CI1CT OM YP o DJIOImll

1l0 plUtKO C I{ H meue , MH C n O)~IIM CI1C1'OMY (4m) K CHCT 8 Me BlU\t.l ( 411) H IJ
 
301tJ11O' l Oe TCn D Ilc C'r p OOIIHH Hll 'l'Or p IUIOU ) ~DIlACO l1 l1 Jl . JLJLH HCCJlO,JJyllMUX D


HDIIOM Dn.nO 1I0JIy' JOe M )J,.1lS1 /IMIlJlWI'Y,li (lx ,a., '] p SWS HIDl Dll,lJ.O (14), CI5) . 
1l0 CTOi lllle A p fl60TO P 0 :.JOIlIl UCOD Ol 'pllllll'IO IlHIl Jill 1I11pnM01'pU Mo rIl HTII OI' O 1I0 JUl 

Or pfHiK'{OIlM ( 16 ) IlI\lUuwm u JO'I'CJI IlU '1'0 lICe CIlMUS napaaerpu Mll rJI l1T IlOr O
 
IJ lrrOM CJIy'lIlO C'1'1I 110JlJl 'I'CJl 60JHlll JIlOC'I'KHMH. P ll 3YJILTilTU npanoncnu u


11 0M , 'ITO H n o ll'I'OpO M IIPl1 0JIIIJlCElll l1H N Ul l)'l'Ol ' O P O:WIl UIlCO . lIo O1'p ll IlH ' H"

IlI IKJIOlltOIlHH 11.


11M ( I 6) OOJlOO lKOC'I'IC1I O , '10M (l.I) . «pOMO '1: 0 1'0 J 1I01l1lJllI0 1'CJl )\OIlOJIIUl T OJlL

HOO y onouH o (12) . 
Ilp H HCCJlO,liOUIIJllHI CIIC 'I'OMIi J\JUJ !IO:.J OIlIlIl Cll If v?. I 0"- II lI UCTj' IIfJ T lUtI'lM 06 p0 30M, n OJJy 'l OIlU ) \OC'(' II'l'O' IIi IlO YCJl OIJIUI YCT Ot!' /lI DOCTII 1l0 DO(6111) 

OM /lIIflJ101'H' JII0 . r~C JlII UIl IlOJ IlIOIIO Ol'PIIIll I ' IOIl11 0 (l ~ ) II , Jep OMO 1' 01' 0	 .n.OIlHII 'IOCTHIJ;U non IlJlHJlI lII OM !ClUll,liOI' O \1 3 TpOX pouonnncon : 2VI . ,? -J• • :l ,
 
u y') - Y - 2, lt v, . oJ , · 'I , 11 TpO'I' I,UM ( (J 1'O' IIIl!G1' 1,1O L ,I ) IIp1l6JUUtOIJI1H.
x 

II 
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IIpRJIoaaIWe I £2 )..
H19 = T C<- 1.30 cY]: C<-140 + Q.,1:uJ ) } 

£1.. & ( cc.5 ) PeSOH8HC 3V1 - Yx = 2 . H:Z 1 =- { (;Y 2 (3
l 

C:(, tr::c'L (l ) H t~ =: 1GYl 2 0 H18 ='/f 0- 3 J x {l1 3 0 + U -It O 113 0 

[, '- ~ 2 
H:z.:; = ffL 100 ,

H = 28 -
7v 

Q.. ( Y2 
L 0-14 0 f- Q 120 ) zJ 

19 13 0 

H:;"g =- ~+ g100 (v;eZ 30 tg Z1D)1
 
E,J.- 2- l
 

Hu ::. i/J"'- ~1 00 3 
1: HV) ::: - g 3V ~ E- g10 0 ( v~ £2'10 + &220) ) 

£3 ( 'L ) H __ £ 2- g ( Sin ) 
HJ.g:::- -:11 &"00 Vx &2 30 + ~ 21 0 .3:1. - s V 2 13 tl v ,- ' z 

e:l. (S i n ) 

I fJ-g =- ~ v 'l c.3 gioo (~ , 'J.2[) + \) ; g2.YO) H:B = - g y x Q.,H .3 , 
~ E :I- g(Co~ )
 

H3 S' =: - ~-; 2 13 ,
 

H31.'\ ::: :/Y [. g100 H __ £ Z- ( c01 )1. 
3G - g Vx o..ZZ3 

:l 3UW / =: f.,2.[ hx(~ : 0 :1.30 ~ 30-b O) - ~ Vl 0; e.z. ,o , &,! f V ).1 GH3 i3 =-'3- g10 0 - 4 \) 3 f, 100 
i { 

21 1 (i ' ) .> (P ).1' '' ) I - E. .l. [ . ( ) 2, 0 , J) ) '\ (.1 1. " )J1/.'.1.1 ::: f., ' /I-j , } U ;% J f ( l;U II .. ?' V~ 3 b 220 + y) 0:~ 'I() .  H.3 1 / - - - )" 2V" YX('Z,I U+-&Z/O I VI v, a ;' .1 1J I JfL;II(J 1
' If V X _ 

s.' \ 
- '~ [! o 0 1. 
~ IJ 10 0 . " f O ru .,,() t: [ Zf), V x f ·1 3 1 .~· '::: -· ) r :),.. ~ ~ v)( (oV l g;J, VO f ~ ?;' (7) +- J. ·h ( \l;' Q r. V" " Q 0)). 

l 'oaonunc VI I ;' , V~ .1 

1'0 :10 11 11 11 0 II YI f ..J x :;: I(
I: ~ 

CO .' , l 
- - tr. LI ll iH1 f t (0( ,f " " , _ (Si 'rI ):J1.
 

If 1 \ 1.1. V. ,U, 'I I a.,\I 'I
 
_ I.: ,1. ( Si n )
 

/ II II - .((- ' ., (I
" J " I

J V ... If II ' -: ~ (a- I OJ1) _ " ~. ' e
r" ,») 

Il, . \,) \) ,. .Il V Y 7 (J .1/ ' / . I
 
1
 

II E. . ( ' ~,• • - (/ '( IY (/ ( '1(1 " O f/U ) 
~ /1 I . tJ • • • ' j 

II " 



(:I.H ~ tIe 2. 
~ 130 3 Yx (l,130 + (li1o) ,

18 

-{ c z, ~ I 19 ~ T 0- 130 ( V~ [l 1J(o + (L1:lo) , 

f-{ z: £ (f) (s i n ) _ y:L ~ ( Si n ) ) 
H 32 V., b 3;Y i! .3JfI( , 

3 
_ 6 ( (Co1) ~ (~ » ) 

H:l. G -Wr: t 3 .2'1 - Vl &3'14 

E-~ t 2 

Hu =:iT 100
1/ v l
 

HZ8 z: - :; ~ e10 0 (V: ~ 2 .30 + tu o) 7
 

3

HZg = - S ~ : 6 (, 100 ( V: &Z'fO + g220) ,
 

f1 5" :; .s:3 (y:<' ~ ( Co-S) _ g(CO~» ) 
3 g \It: >! ,H 4 32 Y , 

I-f e '~ ( V:l- (r~~ ) (c.o~ ) ) 
:H; =llVx :l: a :H .Y - a 3.t'f ? 

II . :=.	 c 3
. (O cs,;n'_. ):L DCs-in.J)

s« IJ; y~ 7e 3:1. '1 (a 3'f4 

G J ( . (sin) ,'1:<' (Si n.) )
 
H:HL :; -;-r . a. .u 'f - v ~ aT'"


.?:l vx	 T 

I s e	 g C; 3 n'~ 
!" 31 .~ =-V- 100 - ;L J! b 100 , 

~, 1

!f.WI :: - xO:J~J·K Y x O~ £,uu l e.~/{)) " VI. 0;aZ30 j a l I O») , 

}-{31.f ::' - l~:' J I [.'{J{ (v ;, &2VO + 3 ezza) t ~\ (;l ~() .'I( o I t1. l.lo)] " 

" 

.I :V)( e"oll () 1'111 f,'/1l1 

III 

IIpRJI9I8lme 2 

PaCCMOTpRM cRcTeMY ycpe~eHHHX ypaBHeHKtl (4n) ~ pe30HaHca 

2, V + 2. v =3 BO BTOpOM npR6J1IDKeHIDI. ECJm a 15< ,, ) B: 0 (SV, ) 
i! x 223 ~ Z 13 

paSHoro 3HaKa R, KpOMe Toro, 

1 V g( Si n ) (	 IJ:l" 
1.	 I J X 213 0 13 0 3 J( Q130 -t a.110 ) ~ E.
 

(Si n ) 2.
 
2 , I ' a13 0 (Vi. Q1'f O +a 1W )Vx & 213	 ,I ~ C (I 8) 

I 1 gz, (si n ) I 
~ c , 3 , :J. V1	 1DO Q.223 

4 . i I	 
g(Sin ) ( COS ) + Q (Si n ) e( C O S) 

~E.2 13 a 22 3 22 3 213 I 

TO ~OJIy'l a eM ()J)lR e", orf;. ))a arer p aa ~B lU\e IlIDl DR,l(O: 

I I(Si n ) 1 Q.. ( Si n ) :z. U~X & 2 13 0..-)( + V']. Q rl} = COI/St l' re, 3) (1 9 ) 
2 2 3 I 

T. e. orpaaaseaaoc r s aMI1JlllTY~ ~OCTRraeTC R y~ODJIeTDOpe lUl(lM .D.OCT8TO'JHIlX 

YCJIOBIDt (18) . Ten ep b 06paTRMCR K Tp oTL eMy II pI16JrnJ1eIlIDO . PnCCMoT pllM 

CHCTeMY (4m ) ~ p e 30 H8 Hc a 2- V + 2 V, =3 . ECJnI a ~'\,( ~' l It ~ ~5 1 " ) 
c c ;	 , I!> 

p a saorc 3HaKa R DUIIOJIJIOJUl y CJIOBRJI : 

(5;" ) ~ . _ s .V, , f, ( ~t I ::: 1' '/, 
.:)1 a1.3 0 f,;>f \ (Y f {/ "I<I ' 1;' 0 ) ,'v~ / " 0 V.- )I. j (l J., (0 ) I

1·1 

;J	 ( ~ O ){l Ui' l)	 ( ~ 'I ..; t ' I\Jy; b , 'I J	 r/ fl o VI ( I, )I /) I (l I N !2 , I 
3· 1 

~ /I . (I" " )
 

['j '/c'(7 ( ~; .' i I - .
:],0 1 

II 



..( t /soo {c0-5 } (S,' Il } ( C<:>-l )

4, 8" C213 Q ZZ3 + a. 2. .23 g215 Is C..,
 

3	 I ,( g (Si n) ( :l I 
100 Q.l.Z35- lj V i1; Vl.t2'f0f-~220 ) ~ E. 

TO nOJIy'la8M (npa e=0(b) ) HHTerpaJI ,ItBIDIt8HRR: sana: 

(Sin ) I 2, I (si n ) I 2-	 ~ 
V,l( &213 u. , + V ~ Q. ZZ3 fJ. }; = corzst to (E. ), (2I)
I 

T.e. OrpaffKq8HHOCTn aMnRHTY~ ~OCTRraeTCH Y~OBneTBOp8HHeM ~OCTaTO~ 

YCJIOBM (20). 

PaCCMOTpHM T8nepn CHCTeMY ycpe~eHHHX YPaBHeRHfi (6w) ~ peso

HaHc a /.{v7: + YX ..:4 , ECJIH BlffiOJIHellli CJIe.nyllJIlHe y CJIOBM: 
(si n ) 2 (S i n) 0 (sin) , \:1.. (S, 'tI) 

Cl. .3.1V - Vi! a 3 f'{ H /;) 3.1. V - Yi', g3Y 'I paanor o SHaKa H,KpOMe rorc: 

.i.	 / (&(Sin )_v:l.. o(Si n))( (~\ _y2.. (CO~ ) ) -I
-{ ' 8 32,1{ "} ~ 3 '14 0.32'I 2: 0.. 3 f 'I 

(S,n l _ y '" (.Ii " ) ) (g(C~ ) _ y:tg (CJJ.5 ) ) I s r
 
-t ( Cl 3~' / 2 (l 31'1 J ). 'I ~ 3 '/ '-/ C ,
 

(44 )·f I (: .\ :1.. -+ ) (f (S,-,,) ,\ :1.. ( Si n ) ) I 2. 2. . ! ~x CL 1 ~' () , ~ V )( (l,no a110 V3.1,/ - Y 'l. gj 'l'l ~ E ) 

,	 '1 II 0 (Vi.p (') ( ) ~ (S i n ) (.I'i n ) ) 
'-!> .	 tj 'V~ l >fOO I ~ ) .)"II I ,):'W v ~ Q JI'-I - (L .1.1. '/ I ~ F. , 

-I I J p I, ( ( '~/lI) ,t (Sin )) I , .t 
(( I ~, \)/u (J a,1.2 ~ - »,< a .n 'I ~ G 

, 1. '\ ) ( ,1'1/1) :1.. (Si" ) ) s. Vi: utso ( UI II (l/ Ol 0 ItO/( (1,):" - ~ I !J.1'1l/ , 

? ~ ) (, \ / '11) 't ( .11 "')1 . :l, l~ E. eto ( ~ \ U;I .IO /' {' ;:IV (U,1;/ '1 - ~I U W I ~ ,';. ,
? ;)I 

12 

TO HS nepasx ,D;ByX YPaBHemrll: CHCTeMH (Gill) nOJIy'laeM HHTerpaJI ,ItBIDIt8HRR: 

BH.na 

~	 ( I (si.n.) ,~:l. o (Sin ) I 2. I (lSi'" ., .t (S"n ) ) I 2I
x e 3.2.'1 - Y t tJ J'I'I ax -r ~ " a3,1. v - Yl Q 3 1 V a.. = (23)
 

"" COMt + 0 t e" ) 7 

KOTOpWl: HMeeT MeCTO npa e c; 0 ( -tv) , T . e . OrpamrqeHHOCT:b aMIIJIHTY,D; 

a)( a i! B OKpeCTHOCTH pesoaaaca ~ V't ... Yx =4 ,nOCTHraeTCR BWIOJI, 
HeHHeM ~OCTaTOqHHX YCJIOBHtt (22) .
 

06paTHMCH reneps K ypaBHeHHlO (5ru ) ,II,JIfl peaoaaaca 3 J i! - Jx = fl .
 

ECJIH v~ Q..1'f0-t- CL,.lO H - g100 O~ &2 J O + ~ 210 ) pasaoro SHaRa H
 

BWIOJIHeHO: 

1.	 4 ~ i 1 -~10 0 CL1?> o (3V~QfJO + Q {fO ){v; 62JO -ft2fO) I~ £ , 

2 
2,	 ~~S~-I a13 0 (V ; 0.1'10 + Q1 ,W) I ~ E-

(24) 

3.	 /V; l - o.. 1 ) O (v ; a HO+ a I JvO)t1 00 (t2 2 0 + V~ e:l. 'I u) I :5 C' ~ 

TO npa () = 0(b) nOJIY'IaeM HHTerpe.n ,lUlmKOIlItII D!U(fl : 

( 45 ) 
~~\J~ I - gI0 0 (y; g .U O tg2 /O ) 1 (1 ~ I l(J l jQ (J ~ Q 1 " O+ a m ) ILl,: = 

=Ca nst -t- 0 te") .
 
OrpanaQOHHOCTb ~IJIHTY,D; a.• , ,/\OCTIU'1I0TCJI y.nODJIOTDOPO JlHllM
 

,D;OC T8 TOQHHX Y C~ODH ~ (24).
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TEMAT~qECK~E KATErOp~~ rrY5n~KAU~M 

05DE~~HEHHOrO ~HCT~TYTA H~EPH~X 

~CCnE~OBAH~M 

~H.neKC TeMaTHKa 

1. 3Kcnep~MeHTanbHaR $~3~Ka B~COK~X 3Hepr~H 

2. TeopeT~4ecKaR $~3~Ka B~COK~X 3Hepr~H 

3. 3Kcnep~MeHTanbHaR HeHTpoHHaR $~3~Ka 

4. TeopeT~4ecKaR $~3~Ka H~3K~X 3Hepr~H 

5. MaTeMaT~Ka 

6. RAepHaR cneKTpOCKon~R ~ paA~OX~M~R 

7. $~3~Ka TR~en~x ~OHOB 

8. Kp~oreH~Ka 

9. YCKop~Ten~ 

10. ABToMaT~3a4~R o6pa6oTK~ 3Kcnep~MeHTanbH~X 

AaHHblX 

11. B~4~cn~TenbHaR MaTeMaT~Ka ~ Te XH~Ka 

12. X~M~R 

13. Te XH~Ka $~3~4ecKoro 3KcneD~MeHTa 

14. Hc cn eAO DaH~R TBepA~X Ten ~ ~~AKO CT eH 

RAepH~M~ MeTOAaM~ 

15. 3Kcn epHMcHTonbH oR eH3HKA RA CPH~X pe nK4HH 
np~ HH3KHX 3He pr HRX 

16. A0 3HM orpHA H $11 311K 

17 . TCOPH 

lA. Hc no n b30 D8HH 

19. IiH O ¢I ~ 1 J ~ K 

IlIHl\.1 

C TORlHin 
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