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llporpawa ,1J;R6T peineHH6.JIHHeapH30B8HHOrO ypaBH6HHff ,1lBHllt6HHff 

qacTH~ qepes nOBOpOTHo-WORYCHpymmyro CHCTeuy, COCTOffmyiD HS RB8,1l;py

nonef.t, UOBOpOTHUX uarHHTOB, 3316KTpOCT8THqecKHX JIHHS, cenapaTopoB, 

]J;HRWparu, ROJI31HM8TOpOB H npOCTpaHCTB ,11;pef.twa. ~BHX6HHe paCCM8TpH

B86TCff H63aBHCHYO.B ropH30HTa31~HOf.t H B6pTHK831~HOf.t nJIOCKOCTHX. 

llycT~ ( )1. 1 ~~ Z.. ) - ,1J;6KapTOBa CHCT6Ma KOOp,1l;HH8T H Z - HanpaBJieHHe 

B]J;OJI~ OCH nOBOpOTHo-WOKYCHpym~ef.t CHCT6YU. 8apHllt6HHaH qacTHUa B ro

pHSOHTa31~HOf.t nHOCKOCTH ( Jl
1 

!l- ) Ra cpese .C = :!6"- xapaKTepzsyeTCH 

B6KTOPOM 

~ =(i)' 
. p 

a B BepTHKaJil>HOf.t nHOCKOCTH ( 'f1 .l.. )-B6RTOpOM 

if~ = (J.) J 

' dx 
r,11;e Jl H Jl :: dfj - JIHHef.tHOe H yr3IOB06 CM6~6HHff q~CTH~ B 

nJIOCKOCTH ( Jl, Z. ) , lj H t/::: ~ - COOTB6TCTBYID~e CM61!l6HHff B 

nHOCKOCTH ( 'j1 Z ), 7 - OTHOCHT6Jil>Hblf.t HMnyJIDC. YpaBH6HH6 ]J;BHllte-

HHff qepes 3JI6M6HT CHCT6Mbl sanzmeTCff B BH]le - -l{ = M LJo J -lfg -- B6KTOp Ha BXO]le B 31I6M6HT 1 If - B6KTOp Ha Bb1X0,1J;6 HS 

M - uaTpHua npeodpasoBaHHH qepes ]laHHblf.t :meueHT. *) 

r,11;e 

3JI6M6HTa, 

====================== 
*) llpz paccuoTpeazz .1lBHllteHHH q~cTHnY 6es yqeTa pas6poca no 

HMnyJil>CY B6KTOp yr= (~,) H YBTPHUbl npeo6paSOB8HHff .1lBYM6pHble. 
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J 70 ·-j§l(.t-CPJole) ~ 
C05oiO.,. 4V;alB i,.p, iinote + 1 -cb/8 -~n 

e '(Jr~ o &z 71• 
' . 0 . . J. 

... J ~fl nOBOpOTHOrO MarHHTS: . 

(

t;05dB + ltndB -lA ftl 
& 7 . 

1'1x= -f&m-cle(o~ "!1/j·'fl~)-t»So!Bf/jft,+'fft.z}] 

r:zte () = J:t-n' 7 

(
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• ol(} ) ! #110 .. 
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. Dill . 

~.,(19- :S'~ . 'f/J.z • 

r;l{e 6' == .[ii 7 

~fl S~eKTPOCTSTHqeCKOfi ~HH3H: 

(

CDJdO+ ~ciB-/g}t . . 

Mx:: j{.Jino!P{IJ- -lfh/fh.)-W:1ol1J{"'f'1 + ~JJ)j 
0 . 

r:zte 0 = J 3- n', 

1. ~v;oltJ 1,JJ~~o/9) ~ 
CNci~., ~o1o'o/J.!~ .z( ~:c~o., ,:.:f~ 

0 J. . ' 

( 

! clp) 
My = o J. ' 

1 

~R TOHKOM nHH3N: 

' ( 1 0 0) 
f1x·= -j 1. o , M1=(~ 

. 0 0 ~ f . 
:zt~H npocTpaHcTBa :ztpe«~a: 

·0) 
J. ' 

(

1. s 0) 
Mx :. o 1.. 0 

0 0 1. 

!13 = ( ~ 
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r 
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I 
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CyuuapHoe :zte~cTBHe Bee 

H~M nepeUHOE6HH6M U8TPHU 3~ 

p_H3YilliiPI6 CBO~CTB8 .. CH_cTeMH, 

peay~DTHpyllmeM UaTpHUfi. 

llyqOK 38pH~6HHHX qacTH 

KOCTH ( X,~ ) Ha cpeae i!.= 

~x.2..,. ZoLICxx'+ 

TpaHcnOpTHPOBKa nyqKa CBO;ztH 

131< no ~opuy~e: . 

F (%") . ( dL -. 
d-,;. = - 6d ~ 
fo"- ~L 

r:zte a, t, c., t£_ - sJieueHTJ 

yo, d.,~ flo~ - KO~HU 

AHaJiorHqHoe paccuoTpeHHe np 

< y, .~ > [ s] , [ 71 . 
CenapaUHH UOHOHMnyJIDOH 

c5!iTD OnHCBHa B6KTOpOM cenapi 

(
-)'- L :z) . 
2 .JL" . , 

rAe L - :ztJIHHa cenapaTopa 

pan~n-I"", E · - HanpHEeHHocu : 

'laCTHUH, . e - aapfl;zt 'laCTHitl 
.l lfur 

HeHy:CH!iX '18CTHU, Yw- = c 
qacTHU C J} 

1 
[/1} .• 
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.c}v .Kt 

Ms :> K· 1k "t 

~lz,/(." e.) ' 
clv /(e. 

R../B#Ajjdt; J.z}] 
! 5UzdB ·-/n.J1- t:~>ja/8) ~ B ~~- . 

CQfc/O'" l~clBfgj3~_. j~o!O + .t:,~~ ' 
. 0 . . .f. 

.W,ol{; ) ! -e . 
. . 
. .tG . 

~../IJ- 1~ . iyj!J.z • t»jo~B(~ft, '"-lfftJ.)j 

f· 5u;;jp 'fl-(J~~o!B) 1 
+ "'IJ~)j UJ&cl_!~ ~,.lg o/;.t .z( ~~ol~ + /-::'~ 

0 J. . ' 

My=-(: ·0). 
f . j. , 

ttx = ( .J. s) 
4 0 J. 

/ 

Cyuuapaoe ~e~cTBHe Bcea cHcTeuu 6y~eT.Bspaxeao nocReioBaTeR:o-. . 

HHM nepeUHOE6HH6M UaTpH~ 3R~M6HTOB CHCTeus •. Bce B6~H~HHH, xapaKTe-

~zaym~e CBO~CTBS .. CH~T6M9, MOI'yT.69T:O BYpaxeau ~epea 3R6U6HTU 

peayR:&THpymmeM MaTpH~. 

II~oK aapH:ieaHHx tJacTHq onzcsBaeTcll B ropzaoHTan:oao~ 

KOCTH ( X1 ~ ) Ha cpeae ~ == :Z ~ \fla30B9M 3RRZTICOM 
nnoc-

\)' 1. z ol I f 2. . C ( C .. 7) 
dKX. + /CX.X. + f>KX = L c;.- '7f [s-J. 

Tpaacnop~HpOBKa ~Ka CBO~HTC!l K HSXOlli:~6HHIO K03\P\f~Hl{H6.tiTOB f,of-.<, 
J/3K no (q,of"u)yne:( d L 

di. = .- 6d 
fo"- CL 

-.Z{k C. L )( (o) 
ad+k -ac. . oLo 

- 2a.t a:. f>o 

r~e a, t, c, d SReueHTU MSTpH~ t1 ::l:, 
(u, do, flo_- KOS\P\PHI{H~HTH Ha~aR:&HOI'O 31I1IHnca. 

AHanoru~aoe paccuoTpeaHe npoBOAHTC!l ~ll BepTHKan:&HoM nnocKOCTH 

( !!· .~ ) [ 5] ' [ 71 . 
Cenapal{Hll MOHOHMnyR:&CHOI'O ll~Ka no MaccaM (CKOp~CTllM) MOlll:eT 

6sT~ onzcaaa BeKTopou cenapal{HH 

r~e 

(-JLL :l.) 
Z.JLl . ' Ee. v~ - Jur 

L _ ~RZHa cenapaTopa, / :; pc · . Yu ·YtV ~ TIOCTO!lHHaH cena-

paqzu~ E·- HanpHEeHHOCT:& 3JI6KTPH~ecxoro noJIH, f - Hunyn:oc 
e . ,_ifu 

tlaCTH~, - aapll~ tiSCTB~, Yu .. C - OTHOCHT6R:&HS!l CKOpOCT:O 
. .1 t'ur 

H6HY:£HHX tiSCTH~, Ycv = c - OTHOCHT6JI:t.Hall CKOpOCT:t. HYEHUX 
~ac.THil [ 11 ,Lit 1: . 
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llntllparua· (Olen:&) uo:ae! odpesu:&- nyqoK o,ttao:apeueli&o :a ropH

aoaora:n::&Hoft it :ae,pTHKaJI:&HOft II1IOCKOCTHX B1IH B O,ItHOft BB HIIX. PacoMOT• 
. . . 

p!rUI
1 

H8IIPHM6p~ lti!BWPBI'IIY fl- B' I'OpitSOHTB.JI::&HOil II.JIOCKOOTH (pBO .I). 

lliHpHHa JiHawparw :!1 t. = t., + I ""'/ • .llzawparua .A oc>pe~:eor 
t nyqoK B WBBOBoa-n.noCKOCTH (X

1
X 1

) napoit nap81I1I61I:&HHX npRMHX 

'!:.,_-. (I) 
L i:.i { 

~ -1 

'tz 
Tax xaK·paoouaTpHBaeTcR nHaeapHSOBBHHoe ypaBHeHHe ;ztBHJ:BHHH, TO 

npHMYe (I) npeo6pa3yDTOR B npHMHB 

{ 

)l.. x' .-
-- +--x' >'-J - 1 

)l· . X I 
- +- =1. 

X.t. X~ 

(Z)' ~{ t): M.(_OJ 
( i = I,2; Mx - NaTpHna oT z. = z, .no L nocne ;ztHawparw) (pHo.2). 

TaKHM odpasou, -nyqoK B nmdott ToqR-e fG. sa ;ztHawparNoii dy,tteT 

OnHOYBBT::&OH snnHIIOOM H napoH napaJI1I61I::&HYX npHMYX • .llzawparua 
" . 

OKBSYBB6T ,tteitCTBHB Ha paauepY nyqKa B TOM onyqae, KOr;zta npHMHB 

nepeoeKaDT SJIJIHIIO H yue~::&maDT CO~TBBTCTBBHHO SMHTTBHC TiyqKB~ 

ne«cTBH8 K01IJIHM8TOpa AB (pHc.I) paBHOBHaqHO ;ztBYM noone.no

BaTeJI::&HYM ;ztHawparuau A, B, pacoToHHHe uez,tty xoTopYMH paBHO ,nmtHe 

xon:nHMaTopa L • ]erxo noxaaaT::&, qTo npaMYe oT nmdoH npouezyToq

HoH ,nHawparYH C pacnono~:eHY :aae axcenoraaca, nonyqeaaoro o yqeToM 

;ztHawparM A H B. 
HanHmeu ypaBaeaza_npauYx AA-z CC B Toqxe ~a (pzo.2) 

(~)cG ~) (-od, UJ ~(: :)(~~.) {SLL)·, 

v 1 -- x,.- ~ x' =- ~- ~ 
"A - L L ' c. S S 

6 

!] 
) 

j 

'cne.no:aaTeJI:&HOI 1<,. < · Kc. 

BHTY npHYNX AA B CC B Toqxe 

, r.ne 

~a 

06pameHHe K CII 

:X..- J. OI6 z. 2000. 71 

X nOO .11· 
,-

_0000 

fi - a.npeo aaqa;na HH~opuanzz o 

R - a,npec sqeHKH' c-KoTopoH H 

11 - onpe.nenaeT pezzu pa6oTY n 

11;_ = 0 

7i;_ = 1 

7L;. = 0 

7~. = J. 

- pacqeT IIOBOPOTHO-W 

paadpoca_no nilrr;tn::& 

- pacqeT nOBOpOTHO-~ 

paadpoca no Hunyn:& 

- OTKnmqea.dnox neqa 

pacqeTa nOBOpOTHO

- padoTaeT dnoK neqa 

XapaxTepHcTHKa npc 

.llJIBHa n.- 1 = II02. 

PadoqJie aqettxi OOIO + 0035 ~) 
Maccz:a peayn::&TaTa 5000 .... 5066 + 

~ - qzcno ;ztHa~parM. 
Ilporp;~~a · .naeT ~-o~~o~~~cu 

. CJI6lt]KliiU!6 xapaKTepHCTHKH: -.' 

I) MaTpHUY npeodpaao:Ba.a·ia c 
·: f ,~} '< 

~r;= Jl11~~J~W~~r~ oo35 nou~¥~ 
wasriioro an:nHnca~"' 
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MOZ8! o6pesaT~-nyqoR O~HOBp8U8HHO B ropH

nnOCKOCTHX RnH B-O~HO~ BB HRX. PaOOMOT

J/- B ropBSOHT81l:&HO£f nJIOCROOTH (pHc.I). -

• l[Hai!Jparua .A o6pe:m:eT 

napannen:&HHX npKUHx, 

(I) 

1lHH68pH30B8HH06 ypaBH6HH6 ~BH!:6HHH, TO 

npawe 

. (Z), ~ ( ±): M, (-~J 
oT 1:. = ZA ~o ~ nocne ~ai!Jparw) (pHc.2). _ 

B moc5oR ToqKe L sa ~Hai!Jparwolt 6y~eT 

napoH napannen:&HijX npHMbiX~ _l[Hai!Jparua 

nyqxa B TOM cnyqae, xor~a npawe 

COOTB6TCTB6HHO 3MHTT8HC nyqKa~ 

(pHc.I) paBHosaaqao ~BYM nocne~o

' B, pa.ccTOfiHII6 N6llt~ KOTOpYMH paBHO ~nBH6 

noxasaT:&, qTo npHNYe oT nmc5olt npouezyToq

BHe axcenTaHca, nonyqeaHoro c yqeTou 

npHMHX AA H CC B TOqKe ~a (pKc.2) 

UJ =(: ~) (-tJ {S.t.L)·, 

I Xc. l:.t 
Xc. =- s- s 

6 

----., ! 

'i 

Cne~oBaTen:ouo; K, <. K.c. 

eHTY npHNbiX AA 1r1 CC B Toqxe 
r~e K,., K. e 

X-a. 

- yrnOBYe KOa<MlH~H- . 

/1 
R. 

06pameHHe K Cll 

:X..-1· 016 z. 2000 7610 

z. noo }/ 0000 /?, 

- a~pec Haqana HHi!JOpMa~HH OTHOCHT61l:&HO CHCT6Mbli 

- a~pec aqe~KH! CI\OTopolt uaqHHaeTcH sanHc:& pesyn:&TaTa; 

11 - onpe~enHeT pezHM pa6oTY nporpaMubl: 

1/;_ = 0 - pacqeT ITOBOpOTHO-i!JOKYCHpyJOmeM OHCT6W 6e_3 yqeTa 

pasc5poca _no mmyn:ocy. 
7i;_ = 1 - pacqeT nOBOpOTHO-i!JOKYCHpyJOmeM CHCTeMH 0 yqeTOM 

pasc5poca no Hunyn:&cy. 
7i;_ = 0 

71. :: i 

- OTKnmqea.c5nox neqaTH (~nfl pac5oTY c nporpauuoM 

pacqeTa noBOpOTHO-i!JOKYCHPYJOI!lelt CHCT6W Ha onTHMYM). 

- pac5oTaeT 6nox neqaTB~ 

XapaKTepBcTHKa nporpaMMY 

l[nHHa n- i = II02. 

Pae5oqHe aqeltKH OOIO + 0035 ~) 
MaccJIB pesyn:&TaTa 5000 + s'066 + ro:';;J :r: 

'. \_ 
, r~e 

m - qHcno ~Hai!Jparu. _ 

llporp~~laa ia~T Bo~uo:m:~~;ou nonyq~~i,C.::B Ji~d~~ 1To~xe cH~~ew 
I ,_,·,-;;:·,, ,-,,., ;-:,, ·;:;t 

. cne~JOI!lHe xapaxTepHcTHKH: . .-:::.:' .!.~ .. ~~'- · "'-''-

I) MaTpH~ npeoe5paaoBaHHH e5ea·yiieTa2paadpoca''no Hunyn~~y: 
". ! ~ :'; -:· ':::'~· l~-·< 

~r;= aq=;~~~;:'~~~~~ OcBS ITCll.f611t86TC~ ·;M~~~~~a MH .. ri~~Ta KoatWii~~~TOB 
itJSao:Boro annlinca~~; ~~; 

•'- .~; ·.:. 
•', -~- ~ :; :\ ,..:: ·.~:.~ (; :J:-;:1:· .. 

-~· ,•> ·~- ... . __ .,,. 
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(a" e,) 
M"=\cx d" (

cty 

N~ == c'i 
g:/ ) . 
d . 

'J 

2) YaTpKUH npeo6pasoBaHHH e yqeToM pas6poea no eunyn»ey: 

(~" My=\:x 
B~ l-x) 
cix fx 
. , 
0 i 

3) ropHBOHTan»HU« B8KT0p 

~ =(~) . 
4) BepTHKan»HH« BeKTOP 

g~ = (§,). 

(a1 
My = lei' 

5) Ko~eqeeHTH ~asoBHX. ann~neoB. 

r}C, d.x) }x, f'J, oi.J/, .fiJI 
6) BeKTOP eenapanee 

( ;-tL'J.) 
2p'-' .. 

7) fipHUH6 OT ~Ka~paru (KOXXKMaTOPOB) . 

Cy .) 
dy 

3anHeh HH@OpUall!K OTHOCKT6XhHO eKCT6UH K Haqan»HHX 

AaHHHX AHH TpasenopTKpoBKH qaeTKUH ene gyqKa • 

I) ~H~OpMaUHH ~H O~HOrO aneM8HTa.eHeTeMH SaHHMaeT HSeROXhRO 

HqeeK, B nepByJO HS KOTOpHX sanHeHB88TCH npHSHaK aneueHTa, B 

noene~m~e - xapaKTepHeTHKH aneueHTa. HaqesaeTeH sanae» e 

Hqe«KK A. ~H~opuaneH sanecHBaeTeH ~H ropesoHTan»Horo ~BHZSHKH, 

~XH B6pTKK8XhHOrO Bee nonyqaeTeH aBTOUaTKqeeKH. 

8 

I 

1 

;I 

9neueBTH ~oxyeepyDII!e« · 1 Dp•a- · 
eHeTSMH BaRB 

M-OB 

npOeTpaBeTBO ~pe«~ I 

OKyeepy1Dm8H XHHSa .2 

~e~OHYOKPY~II!afl nHHSa 3 

noBopoTHaH uarHBTHaH 4 
JIHBSa 

aneKTpOeTaTHqeeKaH XHHSa 5 

eenapaTop 6 

~a~parua 7 

~OKYCHPYJOD!afl TOBKafl 8 
JIHHSa 

~e~oKYeHpyJOmafl TOHRafl I 9 
mmaa 

2) ~H~opuanma o saqan»Hou 

A-IO B ene~mme« nocne~oBaTen»HO 

A-15: 

A-.to - £ x. 

~ - J' "· 
fP ·_ ol.x. 
5 - J3>lo 

3) ~H~opuanmH o saqan»HO~ 

A-15 - )! 

fLI - x' 
i?> - ~ 

f 

9 



(
a!! 

Hy = c~ 
Cy) 
d. . 

J 

~Ban»n o ~eTOM paac5poca no HMnyJILcy: 

(al 
M:J =ley 

3~1IIUOOB. 

(KOJIJIHM8TOPOB) 

Cy .) 
dy 

_.J 

0 SJieM6HTa CHOT6MH 38HHM86T H6CROJILR0 

38UHCHB86TCH npHSH8K SJI6U6HTa, B 

SJieueHTa. HaqHHaeTcH aanHcL c 

~u~aeTCH ~H ropBSOHTa~LHOrO ;llBHS6HHH, 

CH 8BTOM8THqecKB. 

8 

·~_,,. 

.I 
·I 

r, 

• Tac5mnta l. 

S~eueHTH ~OKYOHpyD~eA llpea-
OIIIOT6W H8XB XapaKTepmoTBKB 

~m-OB 

npOOTp8HOTBO ~peA~a I s 
011 

~OKYOHpynmaH ~HHSa .2 e. K 

Cll cu-I 

~e~OKYCHpynmaH JIHHS8 3 t K 

011 CII-I 

UOBOpOTH8H uarHHTH8H 4 .oL ft, _ft, j>.l. ! 
JIHHaa 'P81t 'P81t 'P81I Cll 

SJI6RTpOCT8TH~ecKaH ~HHS8 5 oL fl., />t fl~ I 
pa:zl 'P81t PB:zl Cll 

oenapaTop 6 ;u L 
OII-I Cll 

~a~parua 7 ~!X ~.tx 't,:t "?~!! 
Cll cu Cll 011 

~oxyczpynmaH TOHKaH 8 f 
JIHHS8 Cll 

~e~OKYOHpynmaH TOHR8H 9 f 
JIHHSa 

~'- - 011 --

2) HH~opuauma o Ha~anLHou an~znoe aan~cuBaeToH o HlleHKH 

A-IO B cxe~n~el nocne~oBaTe~LHOcTH: 

A-IS: 

A .:::to - [ x. A -7' - £'Jo 

':/ - lx. 3 - J'~o 
G ·_ oLx, z - oL IJ• 
5 \_ j3:x.. i - J3~o 

3) RH~opua~HH o Ha~a~LHOM BexTope aanHcuBaeToH c H"leHKH 

A-J.S - Jl 

ill -- x' 
t?.> - #!.. 

f 

9 

A -12 

11 
lj 
lj' 

Oc5~~tee 
KOJI-1!0 
H"leex 

2 

3 

3 

6 

6 

3 

s· 

2 

2 



Tad1IHil8. 2. 

N!l! npH3HaKH qTo ~exaeT nporpauua PElDKOll 

I 1,2,3,4,5,8,9 cqeT MaTpHU npeo6pa30llaHHR H li6KTOpa qacTHU 

2 6:: cqeT B6KTopa cenapaUHH H neqaT» pesyn»TaTa 

3 7 cqeT_ npauux ~a~parMH H neqaT»·peayn»TaTa 

4 II cqeT ~aao11oro snnznca H neqaT» peayx»TaTa I 

5 0 neqaT» peayn»TaTa 
! 

~ IO liYXO~ H3 nporpaYMY. 
- - -- ----

B KaqecTB6 npHMepa paCCMOTpHM 3anHCI> HH~OpMaUHH MR CHCT6Mb1, 

Hao6paxeHao~ Ha pmc.3:~> 

EJlo, {J!o, oLxo, J;x., £1Jo 1 {'Jo, dy., fl•h X•, x:, -~f , 'jo ll0
1 

J. $
1 

2 tt-K 
, d" ' ' • I , I, 

1S3t~:. o1tt :'!- / -0 1. · ' .z., • 2-, L, , .~3, , "t-,11, 't.zx, , o, , .s'v, !!, "t-,r, 'tu·, ~ o, i, ffs-, 

Jf' oL, n-, f3,·, fl~, ;. 11, i.~ t,, :t, 't,x, ~u, 't,y, "t.zr, i, s,, r. r.,.r, 't.tx, 
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