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YpaBHeHM ,IJ;BIDKeHM Sap.mKeHHoti qaCTm:J;bI C SaPJij:tOM "z e" 1:1 HM

rryncoM "pit B MarHHTHOM IIOJIe C KB8J4,pyTIOJl:bHOE: CHMMeTpHeit, C yqeTOM He

~eE:HOCTH TpeT:berO IIOp~ rro waSOBHM KOOp~aTaM - x,X' ,y,y' HMeIDT 

CJle,1T,j'1OJIUrli BJlf)J. / J./• 

~/{ ) I
::Jit - I<::i'/" .iF Y(::/-+3,,;<z) -.3. ';f(..3:J'Zf xl 

.2 +jtIJX-,:.I+ 1l'J'XX:::-O 
2 

r;ne: 1< = K (6).::: ~ d13;Y;;:,!!i d13" II I fI_ .FL II 1/ "- C{2. H.5 _ HeSaBHCHMo:R 
m Tx P d:J - d5 t - ds2. 

rrepeMeHHoH. 

8Ta CHCTeMa HeJIHHeiiHhIX ~epeHI.J;HaJ.I:oHhIX YpaBHem aHaJmTHtIeCIw: 

pemaeTCH MeTO~OM norpY3eHM B npOCTpaaCTBO waSOBhIX MOMeHTOB.PemeHRi 

B ;nsyx nHOCKOCTEX RmYTCH KaE BeKTOpu C KOMnOHeHTaMR: 

....... 

z"-' 1. 

z'= z~ -' 
z;-' 

vI.:'-' 
 -: -'v}
V";. 
-~ V3 

--.J., 
Zl = .......
II i,l' 
Z"2- = 

x.x.x 
x.x~x 
x.x~x' 
x~x~x' 

,~:

z; = 

x.y.y
x.y.y' 
X.y~yl 
x~y.y 
X~Y~1 
x~y~Y' 

KoMIIOHeHTbI BeKTopa Vb - vi) Ili u vi no.zrytIalOTC.a: SaMeHOH x Ha y, X'Ha 
......". 

l' II Hao6opoT B KOMnOHeHTax BeKTopa Zb .~asoBbIe Koop~aThI B .mo6oit 

TOtIKe 6~T onpe~eJlHT:bc.a: H3 BeKTopoB /2/. 

z~,~} ~ Hij (s/so)Zi{6t» ; Vi.(6)~ Vij(.s/.so)'Vj(oe) 

-- '-.... . ~ ~ 

~e: zJ(.5o) ,VJ 
(6e» - BeKTopu HaqanRbtX YCJIOBmI,a HLJ(.s/.so) H Vi-J[.s/s,.) - Ma-

TpxuaaThI CHCTeMe ~eBHHx YpaBHeHHl BJlf)J,a: 

[2'-(6)J 1 
P[kls)j Zits) ; rV~{.s)JI:::: P[-~($J] vt(.s]t:: 

, . 
IIyCT:b I.f (.)) = 'J Jt;(.5) (.s - .$ ~ ) • Tor;na WI.f.I ueHOB MaTPm.J;aHTOB 1-1 LJ (-s/ sc) 

K VLJ (.s/5,.) nOJl1'l8lOTCH CJIe~e BhIpaiKeHM: 

u. .3 . 22 3' z, 22 • 2 'H 22 6t'n 3t.PH11 :::; cr;s if H 2 =_5JIYII.{'C(!)Si.P H13= CtJ5r.fi,'nt17 1 14::::; 3!Z 1 
I I Ilk I I k 1 k 
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u. ""' ,22. ':z '22. 'HJ3 JZ 
HIj2. :;: 3JC51??I.fC(flStp J H4:3 :=: -J'fi( 61'YlIfCI!JS 'f I Hl.(i(::: fiJ6 3r I 11::: C(J6r en if 

H;; ~ :A (~"'f "k2'( ; H:~ = k Cl''''f S;' 'r ;H:~ ~ .k s/., 'I el7 ''f ; H;~ =.;;, 6in'f sil 2f 

3JH:~:;:.1- Sirups/liP' H = fK c{YsifJsJ12/i') 'H~23 ~ t:Cl5tJ1t!/12(£J' H:~:::;.-1- (,0.5I/'S/121/'
'" Jt:J /2. 1 I) 21 2 7 1 I I (I 2VVt. IL 

H;~ - \lk ("Sf d12r)' H;~ = 

HJ3 ~ J.. dl~v>C'h~ . H3'3
,}~ 1Ji· l 1 IIU 

H~~ ::: t:tJ.jlJ1 eh Z/f " H~5'3 ::: -L CtJ.5IP.sh 2l" • H J3 ::: J_ ();?SifJ.5ldt " HJ3 ::::_ Jt 5in(JJ6h2/iJ 
.,.., 7 I., '{iC 1 1 1 4G k. '1 '1 t ,'51. Z I I 

H:~ , -fk ",on 'f ~" 2'f ; H~~ =-1!,i'" if 0511 2'1 : H~~ U;&SifS11 2if ; H;; ; CPS'feIlZ'f 

~!; = -~ cev5f-5Ji2r ' 1713 
:: - k:.312S/?1/psh2/.lJ ' H:~ :::: -k61:nusiJLLf 

'J"" 2iK I II?.l 1 1 I I 

.33.r I 2 33 , :2 HJ3 tr-'. 1 ' HJ3 I z. 
HC3::: -,*"1<.61?1t.ff1jJ!f " H'4:::: )(C()Sf S1 if ; ,,!)-::: Vk 4!J.jlfsn 2 riG,:: ctJ5ifen if 

l1'z ;;::: (1(.1/+ IKIL) (tt!Js Cf - cC!'.5 31f) l' (I< /I - the <. ) 't .s/nl{ 
H 3J'/f Ie:. \32 k 

H'2 :: (ljell-f3<7K. 
Z
).51n,!+ (61!2_~/f)lfCC'JSt/J _ (I!II+ /J'/C 

2)!.f.5/nt( 
/23 ~J/z J2k. 31z 128KJ!2 

I 

12 
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H12 = (.;}IcI'+.5L/J<2 )(Ct?;SIJ!- c.(753~) _ ( Ic"+ .JtJ1'2)' f.f) s/n 1./' 
12 123It:. ,1 <f .:32 k. 1 I 

H'2. '= (kll-;;JCZ)···IPC~-5iJ) _ (3kll+$ljk~)SI7J.3(fl+ (¢kll-b~2).5,nl( 
.2 3 J2 k..31z 1 I .122 JC.3/2, I 12$ J,!:JI2 

H~2 = (kl/'t ~k:)tf.5inlf + (Klf+ liJ£'l..) (ttJS3r- CCJ.5f) 
If JZJt:" I2.Sk.Z 

H'~ == (1<!1'+ 2 it::l.)· lft5/:Y1tf +~ (CtfJSifs42i("t' si'l7¥'eI12lf,) + (k:::kZ)Ct!':5'ft'/J2c.P + 
1 -'.~k. It; Vk. I 

+ (k"- 6K.2.) 6171 ..sit 2' _ (/Pic'+ ']KJ/Z) 6 1nif 
C'I}it( 'f if .32 'fk. 

H':} - (~II- ~2)8/'i7tfeh2r+ (k.iI+2~Z. )~.5rSh2'f+ ~I (~Si('e/12tf+.siYlfS~2if-ccsq1t
'2. - .32 J< 2 ..32 J,.fJ/Z, 8 k 

+l{ 2}ic2 - 3kll)' sintf 
.JZ k,JIZ 

J.f:; -;: (k.:;::':) (aJSlj'ehzr'- COSf - 'trSlr1lf) + (k.;~::Z).5!71Lf.sh2r+ 

+£ (Ct1,f"J?sh 2iP + -5J':nr eh 2r - 3~;'??tf )
IGIt.J/z 7 7 

1Ii l,3 ~ {~f ':!!'! - JJCJ/~)JI7J1P _ ( K'~/;+ fi)lfC('PS{f!T lC- c("sr+ (-?fic -~I ) (t1S11'si?2 t 
Iq GiI~/2 b'i.( I~ I I~k- 'Z g J If1. k. Gil 12l!k Z 7 1Il1 

+ (':s:3fz + f};) 6/?1f eh 2ft" .J;~ (.sf?'tf $J121( - CCJ6i.{ I?h 2( ) 

HI3 'J£/f 3) I . 
15 :::: (;j2~J. - it I U.5'f +jI:JlZ (5/711''1' eI?2r;>s/'YIf- @.sy?sh2<l)'" ti:(J~h2r(C7~'f~.sl12r.slfruf)t 

+.3:; (eh 2I{'s/rJ'Hf '- eh2fcP5if) 


HI 3 

16 ::: J::" (eh2rs/?1f- 0hll('e(J5r~J6/nif) t ~ (CL15lP-eI12rCtlSiI'TSh2rS'??If)-t

.{'1kJ/C · 1~1C.2. 7 1 

t-J2i (3 "sh2if1»5tf + tl12ifSI'rn'f t J1SI'tnr ) -#- (:~31'"+g~ ) lfctJ.Jr 


Z
 
H'3 ::: (It:" .;. kJ/ )' (Ss/mt.,. iI'ICtJSlf) + ~J:_ (3S/'LtPCbsr r L'h2rSI;n'f)' _ j£l (JC't'-51.t?t

2j d'tr.lit:.3 2 ,;tI~Jt:. I /a 7 

) J , • ). ;c3/.l (,J '. _ I ')+ J S '}2'f('~.s'f";' eI12'f.:5lnl( -r .32 - 0n2ifl~6f - l'c 72r.5I'YJl(' 

H13 K- I( (" , .) I I " ,J 
22. :;: 321< .3e/72,!c"'sf+ sh2lfSlnf-3cosl( + k(3s 72l!,C(l,5f+ eh2I(SJYJ'{'+jS?1'1J

- I~ (~h 21{'CCl5 if 't 7"sh 2'1' .s'?'Jlf - COS f) 

http:lfctJ.Jr
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Vi: =~ [d'hr - t!/t.3t -J¥h'l) + ;JJ! (1?/,3r- 1i'l'.5htf - c-h'/ ) 
..I. .J'!'I k ~/.{ 

V,~2 :j(v ,¥ (:7sh'l- lfl/'ehtf _sh 31{') + .'JVk ('35)7.3'1' - Li'ft!luf - 5.5111.1)
/2,f1C z. G'lf 

VIa }til (J J J
I~ ':: iZiJC2. 'emf - el13tf T 41('.511 If) + fit (J elt.3lf -,. li'l,shr - .:3 ,dltl) 

V'J~ ::::: Ie /1 SA (12 'fehf - .sll<Jr - .9Sl1rl) .,. -:L ('1Lfthr f 6h 3'1' - ~shtJI )
h .3fllJK 2 G'it/i< I 

V '2 = ,3j(.3h (.JJh3'f -- Ii'l'e/;tr~- Sshlf'J -~ (.3sit.3«+ 12'1cAtf'f Jishl{')
2..1.' 6/.{ I d3'1rk. 

V /2 
:::: K''-- ( /'J c/ur - 3e/7 J 'f - LJl{'snq).,. ~ ( geh Sf - l/'fshtf - !Jt:I1Cj')

22 12iK. 6'1 

V~~:= Kif J/ (5sh'f - 3sh3f-r I{lfthtf) + .3fk: (9.sh.3Lf? t- i;fehf -t-...5h if)
Qhz Gq 

Vz'.,z = ~J~2 ( 12r..>ly - ,31!/;.J't' +3t:;'u~) + .d. ( i/lf'.J/llf + Jei?3r - 3t!lllr)
0Mk 1 ~4 7 

V/3 = ~ (Cft'lCCJSZ(L7 - .s//I.JJ,5;'n 2lP - IIl/shr-c,AUJ) +.!:::.!. (JShtf - .5171((752'( - elt'l.5/n2r) t 
II ~lik: 7 7 7 7 JJLW / 

+,,~ (/.J'I<5h'lr t'h'l- d'hy"t'052'f - J.:3il'l'SI':n2r) 

V~~ == ;;;/Z ( tJJ1tfS1~2l(' + .shifCOS2Lf - 3shl(') t ;~ (eh'fC(J'62'f- si,,!,s/n2r" ehr)+ 

+ ;: ( .3shtf'cOS2i(' -- C"'l.s/~2f· - S17'i' ) 

V:~ :; kit (dt,/ - "lfslup _ c>htl C(J?S2I.l + sh'lS/712<r)' + _ K i (..;ht('C00 2if r cht{'s/n2l(' _ 
t;t;/.(L 7 /GJ/h 

- 2JSht.(') -I-.Ii (Lt'f,shLf - t>h'f+ r:11'1mslr + 3siJr'S/n2'1) 

V,': =::~.., ('.shtf - ~r ",/'y ,0 s;,yet'52y'- dtt('.sin 2!f')tj:~("It'/- ,,6'1""52'r'- slul'8/"2ri I 
+! ( 1Il{'(}/1y + .J.stu{' - .s/1f/'CClSil(' - eht.fsl'.n2r) 

k. iJ (~ • jC I J 
v,~ =:;;;,2. e/1tt Ct7s 2'{' - ehf+ shy(jl/y) 21{' ) + ~-;;¥2. (shlf+ ..5fJ'{Ct!lS2cp - c,jl'16/ ?if) +n 

+ I~ (31!/1'1CtJs2f(J-sh'ls/n2r- 3t?ltr ) 
/3 k. II ( J ) I J.. J'

VIr. == - ~11't~.5/n 21.." - SI1tfct!$21P + J6iN" -"fciNt +!::-, (tt",tl4.?:52!.f T ,s11t{'SI'YJZr 
C? 6t1k$/Z I 7 7 l~k2 

-eh,,) +",;Vi< ( ittft'llif-116h'f+ oh'!'co.JZi/ T ,/t'lSI".n2r) 
V13 

k. 11 _ (. 1 _ /; " 
2j - tf'lfi< -1f1ft:f1tf-~7<.'illlf- ,S ltfc('s2r- eht.f61?12i.f )1-f(~t"I;'I'.-3eh(lctP52ft-

-rShlfsl712tf)+ ~~ ('-II/ell'!' + Ssl?t(' - i:.siJt('C'(7S2'f- ehr5In'?r) 
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13 K. JI (' , , • h . )' k i ( 1_ •V22 =:i2k .3e 7tfcos2f- 3e1if'-.5 1f51?12lf - SVU snt{,t0'h'lCt:Js21(-rJelltl'sl'YJ2tf')+ 

+,: (el?tf ce.s 2/f ,- ehr - 7s1:nltfsh'f ) 

V~~ = }CII ,/ (shfCO,52f - '1'f'ehf - 3,sl?f f Jc>A/SJ112r)' +~ (3 elultO's2i.1'- 3elJtf
~'lJc"7.2 16k I 

- SI1lf..5/rn 2lf) + 1: (t-llfelu{H' 3sl7'f + ;rshlf'C~.52y't- ehtpsJ/n 2r) 
V/'3 Kif, , . I 

2Lf =;;"k (e/1I1- 1/tf'$l1tf - t"ltrCC',52l(- 3 shlfsrn 2if) +!!!:.- (shtf - 3sh'(cc;s21£' + 
1& J}k:. I 

·f ehifSI''Yl 2<{') -r JZ ( 4".s/11 + 7ehtf - 7eh'fC(!l-52r - 0b,!s/n 2'f) 
V 13 It:. il ( , '25 =.32~3/Z JsJurC'(!'s2l(' '. shtf - ehrsi'YJZ'f) T;/;. (eJ1tf- cl,'!ctJs2f'- 3sh'Is 1'n 24')1

+ ~ ( .s/7crtos2~' - 3.sluf -7eIJ{i'.s/~ 2lf) 

Vl3 kif ( /;. . 
2C == ~lfJc'- t? 'f/aIIs2'1 t-J-fJ'hr's"n2if- /i,!sJJ'I- eltlj?) + kJ ('.3 s/7tPc(JcZiP -5;7 1)

IG~/2 1 --' 1 
1
T 

- e/7LPsi'Y) 2{/)) 1- -' (JJ hr J '17 J, 
1 '1 32. '1'fS t{'- 'If't'l7tf+ ;jen'fC052tf-t-SI1'f'sl'n2i.f) 

3aJJ:a.BaJI aa'tIaJI:&HI:le ;n;aHHhIe (aanpRMep KaK MaTPKUa - cToJl6eu) H 

litCnOJl:&SYH rpynnoBoe CBO~CTBO MaTpED;aaTOB B IIJIOCROCT.f.lX X, X' H Y, l' MhI 

IIOJIy"tmM qasoBHe Roop;o;mIaThI IIj"ma B Jl1060M CeqeIDIlZl JmH3bI. 
~ n 

H{...s*/s~)= nH(Si,/Sld)' V(.s*/.56)::: ,nV(~5i/Si'-1)
~=l I ~~l 

r.n;e" - tmCJIO yttaCTROB nOCTO.f.tHCTBa RCS),R'(,5) H R'#I(~) ,Si.;;'SoP+{i-J)Ae,a 

6t eCTD aneM9HTapHOe npHpameaHe aeSaBHCHMO~ TIepeMeHHo~ • 

~ paC'tIeTa ~mIaMHRH 'tIaCTHIJ; B MarHHTaOM TIone C KB~pynQH:&HO~ 

cBMMeTPKel,no nPRBe~eaHhIM BHme ~opMyJIaM COCTaBJIeaa nporpaMMa uGU~ORU

POL It. TeROT nporpaMMbt ;n;aeTCH B TIpMOJKeIme I. 

Haqan:&HHe ~asoBhIe ROOp~RHaTH 'tIaCT~ S~aroTCH reaepaTopoM C~

1Jabhrx tmceJI B aJIJImlce C TIOJIYOC.HMI!I GM=x'::.:; V;.c/v.s wm QM=y'::.:; V;J Iv£, H 

XM=x"a~. HJm XM=YHtll!e.• fIporpaMMa reaepaTopa ~HI:lX tWCeJI aanHcaaa Ha 

.fiSHES n SA-SIC n - cM.fIpwroJKeHRe 2. 

C nOMO~ MaCCHBa ~aaHhIX MaraHTHHX HSMepeaEi,sanHcaaaux Ha ;n;EC

http:V(.s*/.56
http:IIJIOCROCT.f.lX
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KeTe,BHqKcnHeTCH r~eHT no~ E=K(S) B ~OM CeqeHKH KSMepeHRff no 

~e ~3H C RCnonDSOBaHReM BOCbMHTOqeqgO~ !arpaREeBOH HHTepno~ 

B TOtmaX X;::0 , 1=O.lIepBaa: K BTOpaa: npOHSBO,Il;Haa: rP8JtHeHTa no .n;JJl'IHe BlIqRC

~TCH qeTHpeXTOqeQHOH EHTepnO~ C RCnonDSOBaHHeM peS1~TaTOB ~

Hb1X pacnpe;n;9JIeH:aH rpaJUIeHTa B;n;onD HanpaBJIeHHe ;n;BlDKeHM qaCTHUbl Ha KaJIt

;n;OM mary HHTerpHpOBaHHH YpaBHeHKH ;n;BHEeHHH. 

oHeprM - EN,aTOMHOe tmCJIO - AE,sap.g,rt ROHa -Z ,a TaIOKe paSMep

HOCTH MaCCRBa MarHlilTHWC HSMepeHRi A(L,M,N) Sl3J];a:roTCH B TeKCTe nporp&llMI:l 

ll'HCJIO warOB - Nstep ,,It,JImla o,D;Horo mara - DL H KOJIlfCIeCTBO nporrycxaeMJiX 

qaCT~ NPRrt BBO~TCH EnaBHaTYPoH. 

B nO,IUIporpaMMe It MRTJ'2.1 X " Sl3J];a:roTCH KOMIIOHeHTH MaTpm:r;aHTOB H(51./.si,-1)}- ...... 
VlSi/$H) H BHtmc.runoTC.a: 3J!eMeHThl BeKTopOB Z (.5i) H V(6;.) Ha RaJIQJ;OM mare. 

Cpa.BHRT~HllI paC'IeT nporpalVlMhI II QUfllJRUPC'L II H nporpaMMhl 'IRMeHHO

ro KHTerpHpOBaHM YpaBHeH~ ;n;B~HM npe;n;HKTOpHO RoppeKTOpHHM MeTO;n;OM 

H HPCG " nOKaSHBaeT BllCOKyro TO'IHOCTb paCqeTa C nporpa.MMH n~VI1[)RUPOL .. 

npm O~OKOBllX BpeMeHa CqeTa ~35 ceK. sa o;n;ay qaCTHU1.0THOCHT~Haa: 

oom6xa npe,rumTopHO KoppeKTopHoro MeTO;n;a B nporpaMMe "fJPCG n sl3J];ana

JJaC:& E. =10-5 /3,4/. 

Bee paC'IeTlI BeJ!RCb Ra nepcoHaJIbHOM KOMlliOTepe ttllpaBeu -I6u C co

npoueccopoM.YMeHbWeHlile ROJIlfCIeCTBa marOB no ,ItJI.mle J!RHSll B 5 pas ~ 

nporpaMMli n OlJfU)RlIPCJL n ;n;aeT ReSHa'IRTeJIbHyIO onmoKY - npRMepHo ;n;ecHTyIO 

'llaCT:& onm6KH,;n;orrycKaeMofi nporpaMMon II HPtG U ,a Ta.RlK9 y-MeHbIIIeHHH BpeMe

D C'CIeTa ~ 4.5 pasa. CJ!e;n;OBaT~Ho ~ ;n;OCTWIteImfI O;n;EHOKOBOl! TOqHOCTH 

pasHHUa B C'IeTHOM BpeMeHR ~ OOOEX nporpaMM 6~eT C~eCTBeRHa. 
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