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aTTecTamus (savem)
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38
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1. METOAUYECKHUE PEKOMEHJIALIUUA 11O
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

1.1 Tema 2 Anroputm ["aycca u HEKOTOpPBIE €r0 TPUMEHEHHUS

[Tpu u3ydyenuu Bompoca HeOOXOMMO 00OpPaTUTh BHUMAHKE Ha CIEAYIOUINIl BOIIPOC -
PasnoxxeHue kBazpaTHON MaTpULbl HA TPEYTOJIbHBIE MHOXKUTEIN

- Azl g 5
. 11yCThb JaHa MaTpula paHra - . BEAEM CJ'IGI{YIOHII/IC O0O03HAUYCHUA I
IIOCJICAOBATCIIbHBIX T'JIABHBIX MI/IHOpOB 3TOI\/'I ManI/ILIBIZ

1 2 .k
Di._:ﬂ
12 k) (k=121

I[OHyCTI/IM, 4TO UMCHOT MCCTO YCJIOBH:A BBIIIOJIHUMOCTH aJIl'OpUTMa Faycca:

Dj:i[:l (.S.T:].,E ..... -?"j

O60o3HaunM yepe3 & marpuiry KodpPUIHEHTOB CHCTeMBI ypaBHeHHuil (18), K KOTopoii
INPUBOJUTCA CUCTEMA YPaBHEHUM

o X = Y.
éa’“ P oG=12 )

MeTo/IoM McKmoueHus ['aycca. Matpuna & umeeT BEpXHIOIO TPeyroiabHyIo (hopMmy,
MIPUYEM 3JIEMEHTHI €€ TIEPBBIXIT CTPOK OMpeaesatoTcs popmynamu (13), a ameMeHTHI
MOCJHEAHUX # ~ 7 CTPOK BCE PaBHBI HYJIIO:

i 1z - dp dpd -

L1 (1 [ (L)

0 ey o @y agy - ay
G=lo 0 .. a7 afH . a0
o .. 0 o .0

0 0 0 0 0

Iepexon ot MaTpuisl < k MaTpuie & coBepmiancs mpu MOMOIIU HEKOTOPOTO
uncna & omepanuii cieyromero THIA: K ¢ -if CTPOKe MaTpHIIbl NpUOABIANAC J -5
(f ‘:i) CTpOKa, IpeABapUTEIbHO MOMHOKEHHAs! HA HEKOTOpoe unciio <. Takas
orepalysi paBHOCHJIbHA YMHOXKEHUIO IpeoOpa3yeMoi MaTpHIlbl CIeBa Ha MaTPUILLy
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(31)

B ston MaTpUIC Ha rJIaBHOM JuaroHajm CToAT €AWHUILIBI, 4 BCC OCTAJIbHbIC 3JICMCHTHI,
3a UCKJIIOUCHHUEM dJIeMeHTa & , PaBHBI HYJIO.

Takum obpazom

rJie Kaxaas u3 MaTpHIl M2 I yveer Bug (31) u, cinenoBaTenbHO, SBISETCA

HVDKHEW TPEyTrOoJIbHOM MaTpULIEH C IMaroHaJIbHBIMH 3JIEMEHTAMU, PaBHBIMU 1.
[Tycthb

W =Wy Wi (32)

Torma
=4 (33)
Marpuny W OyJeM Ha3bIBaTh MPeoOpa3yroIe MaTpUIIeh UIsi MaTPHUIIbI A B merone

HNCKIIIOYCHUA Faycca. O6e MaTpHuIhbl, & )51 W , OTHO3HAYHO OIIPCACIIAIOTCA 3aIaHUCM

matpunpsl 4. U3 (32) cnenyer, uto ¥ — HIDKHAS TpeyronbHas MaTPHUIA C
JMaroHaJbHBIMU 3JIEMEHTaMU, paBHbIMU 1 (cM. cTp. 28).

[ockoneky # — HeocoOeHHas MaTpHIA, TO U3 (33) HAXOJUM:
A=WG, (33)

MBI IpeicTaBuIM MaTpuily 4 B BUie IPOU3BENECHHS HIKHEN

. -1
TPEyToNbHOM MaTpuIsl #¥  Ha BEPXHIOI TPEyroJbHyI0 MaTpuiyy = . Bompoc o
Pa3IOKEHUH MATPUIbl <l Ha MHOYKUTENN TAKOTO TUIIA ITOJHOCTHIO BHIACHAETCS
CHEAYIOLIEN TEOPEMOM:

T 1.B A= ||':Iz'.i: |Ez r >
eopeMma 1. Beskyro Marpuiry paHra ”, y KOTOpoi
HepBBIe F IIOCJICAOBATCIIBbHBIX I'JTIA3HBIX MHHOpOB OTJIMYHBI OT HyJIH,


http://sernam.ru/lect_math1.php?id=5
http://sernam.ru/lect_math1.php?id=5
http://sernam.ru/lect_math1.php?id=5

1 2 .k
D=4 # 0
{1 4 ... k] (k=12,..7 (34)

MOKHO NPEJCTABUTh B BUJIE IPOU3BEICHHS HUKHEN TPEYTroJabHON MaTpuibl £ Ha
BEPXHIOKO TPEYTrOJIbHYIO MATPHIY =

by 0 Oflleny ey
4= po =2 by O cx Ean
‘E’-"nl E’-"nﬂ E’-"nn 0 0 s Ty . (35)
[Ipu 3TOM
g D,
bl [ D] "1722':'22 == E’-"rr':r? = n
1n = Do =% (36)

ITepBbIM 7 IMArOHATIBHBIM deMEHTaM MaTpull & 1 © MOKHO JaTh IPOU3BOJILHEIE
3HAYCHUS, YIOBICTBOPSIOIINE YCIOBHIM (36).

BaHaHI/Ie ICPBBIX 7 AUArOHAJIbHBIX 3JICMCHTOB MaTpPHIL B u C onpeacisicT

OZIHO3HAYHO DJIEMEHTHI EPBAIX 7 CTOJOLOBMATPULILL & M IIEPBBIX I' CTPOK
MaTpuipl & . JI1g 9THX 21EMEHTOB UMEIOT MECTO (hOPMyJIbI

12 . k-1 g 12 . k=1 k
A A
1 2 . k-1 k 12 . k-1 g
bg = b 1 2 % s
P
(1 5 k]

{g: ﬂ:,k+1,...,n;k:1,2,_..,r}

B cinyuae © =% {|ﬂ|: D] B MOCIEIHHUX # ~ 7 cTOI0IAX MaTpHIbl & MOKHO Bee
3JIEMEHTBI MOJI0KHUTH PAa3HBIMH HyJIIO, 4 B IOCIEIHUX # ~ 7 CTPOKax MaTpuIbl = BceM
3JIEMEHTaM J1aTh IIPOU3BOJIbHBIE 3HAYEHUS, TMO0 HA00OPOT,

rnocyieHue # ~ 7 CTPOK MaTPHIIBI  3aIONHUTH HyJISIMH, a OCIEHHE # ~ 7 CTONOIOB
MaTpuIbl £ B3STh NPOM3BOJILHBIMH.

JlokazaTenbcTBO. BO3MOKHOCTB IPEACTABICHUS MATPHULIBI, YIOBIECTBOPSIOIICH
ycnoBuio (34), B Bune npousBeaeHus (35) Obuia goka3ana Beiie [cM. (33")]

[ycts Teneps £ u & — MpoM3BOJIbHBIE HUKHSASA U BEPXHSS TPEYTOIbHbIE MATPHUILBI,
npou3BeIeHre KOTOphIX paBHo <. TTonb3ysack GOpMyIIoi 11 MUHOPOB
IIPOU3BEICHUS IBYX MATpPHLI, HAWJEM:
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- 1 2 . k-1
A 1 2 . k-1 g -y 3 g o QG & ... G
1 2 . k-1 k & Gy ... Ghg % 1 2 .. %k

[y R )

(g=kk+l,.mk=12..r)

[TocKOJIbKY & — BepXHsis TpeyroibHas MaTpMIa, TO

MIEPBBIC % cTomdmoB MaTpPHLIbI C COJZIEpPKAT TOJIBKO OAWH OTJIIMYHBIA OT
1 2 .k

1 2 .k

HyJIsl MUHOD % -T0 MopsiiKa . [ToaToMy paBeHcTBO (38) MOKET OBITH

3alIMCaHoO TakK:

12 . -1 g 12 . k-1 gy (12 . k
4 R CRT R TR B i CEE R T =R S L =R

(39)

{g= k,k+1,...,n;k=1,2,...,r}l

[TonoxuM cHavana 31ech & = k. Toraa nonmyunm:
by pabatncn - cw =Ly (k=127 (40)

OTKY/1a y>K€ BBITEKAIOT COOTHo1IeHus (36).

He napyias HepaBeHcTBa (35), MBI MOKEM B HEM YMHOXKHUTh MaTpuIily £ cnpasa Ha

] ; S PN |
POU3BOJILHYIO OCOOEHHYIO JUaroHaJIbHY0 MaTpHUILY

-1 1o |
M7= ||
. OTO PaBHOCWJIBHO YMHOXEHUIO

, OTHOBPEMEHHO

YMHOKasl MAaTpHIly © clieBa Ha

CTOJ'I6I_IOB MaTpHUIbI B COOTBCTCTBCHHO Ha H, - Fn " CTPOK

-1
-y

-1, -1
MAaTpPHIIbI C oga A H2 . [loaTOMYy nHaroHanbHBIM

SnemenTam - 7w Cll %% MOKHO TIPUIATH JIFOObIE 3HAYCHHS
YAOBIIETBOPSIONINE YCIOBUSIM (36).

Hanee, u3 (39) u (40) Haxoanm:
1 2 .. k-1

{ 3
1 2 ... k-1 &k

1 2 k
A
[1 2 . kJ fg=kh+1. . . mk=12.r)

bgi’- =E’-'|.H:

T. €. nepBbie hopmyibl (37). CoBepIlIEHHO aHAIOTUYHO YCTAaHABIUBAIOTCS BTOPHIC
dopmysl (37) 171 2IEMEHTOB MaTPHITHI = .
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OOpaTuM BHIMaHHE Ha TO, YTO MPH MEPEMHOKCHHUH
£ O b n—r g2
MaTpHIl £ U “ BJIEMEHTBI € IMOCIIEeIHUX CTOJIOIIOB MATPHIIBI £ |

[ _ o
3JIEMEHTHI ~ & MOCIeMHUX #~ 7 CTPOK MaTpHILl & IEPEMHOMKAIOTCA MEXKLY COOOI.

MBI BHIEINH, 9TO BCE YJIEMEHTHI MOCTAEAHNX # ~7 CTPOK MATPHUIIBI © MOYHO BBIODATH
PaBHBIMM HyJII0. TOra 3IeMeHThI IOCIEIHUX ¥ ~ 7 CTONOLOB MATPULBI & MOXHO

BBIOpATh IPOU3BOJILHBIMU. SICHO, UTO NpousBeeHne MaTpull & u = He M3MEHHTCH,
€CJIM MBI IIOCIIEAHME # ~ ¥ CTONOLOB MAaTPULE £ BO3bMEM HYJIEBBIMH, & JJIEMEHTHI
MOCIIEAHUX # ~ 7 CTPOK MaTPHILIbI C MIPOU3BOJILHBIMHU.

TeopeMa JOKa3aHa.
3 ,Z[OKa3aHHOI\/JI TCOPEMBI BBITCKACT PAJ MHTCPCCHBIX CHCﬂCTBHﬁ.

Cnencrsue 1. DieMeHTHI EPBBIX 7 CTOJIOIOB MATPULILL & U NEPBHIX 7 CTPOK
MaTpHLbl & CBA3aHBI C SIEMEHTAMU MaTPHIb <4 PeKypPPEHTHBIMU COOTHOIIEHUSMMU:

k-1
G — 2Byt
bp=—  G2ki=12..,mk=12,..7,
Ckk

-1
g — Z ’5{;"? ik
=

cp=————— (=ki=12. k=12 x)
) (41)

CootHouieHus (41) HEMOCPEACTBEHHO CIEAYIOT U3 MATPUYHOTO paBeHCTBa (35) uMu
y100HO T10J1b30BaThCs IS (PAKTHUECKOTO BHIYMCIICHHS dIeMeHToB Matpull & u C,

CnenctBue 2. Eciu A= o |E — HEOCOOEHHasl MaTpula (r=") , YAOBJIETBOPSIOILIAS
ycnosuio (34), To B mpexcTaBnennu (35) Matpuipsl £ n © onpenensrorcs
OJIHO3HAYHO, KaK TOJBKO TMArOHAIbHBIEC SJIEMEHThI 3TUX MaTpPHII BEIOPAHBI B
COOTBETCTBUU C yclioBusiMHU (36).

ke
C 3.E 5= "Sz'.i: "1 _ r
JIEACTBUEC 5. ECIIU CUMMCTPpHYCCKAA MaTpUlla paHra )51

1 2 .k
12 .k (k=127

H
TO

S=BB”

H=|b .
e "bzi: |E — HWXXHAA TPpEYTOJIbHAsg MaTpHIia, B KOTOPOH
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1 (1 2 .. k-1 g

— A

0 {g: ﬁ'c,k+1,._.,n;k:r+1,...,?z}.

J {g: k,k+1,._.,n;k:1,2,...,?‘],

(42)

2. Ilycts B mpeacrainenuu (35) y MaTpuipl £ 31eMeHTHI MOCAeaHUX # 7 CTOIOLOB
paBHbI HYJ0. Torjaa MOXKHO MOJIOKUTD:

1 0 K11 0

0 0 ’ 0 0 . (43)

rae £ — mkHad, a L — BepxHss TpeyronbHas MaTpUIa; IIPU STOM

IepBbIE ” JUArOHAJIBLHBIX DJIEMEHTOB y Matpull £ u L paBHbl 1, a deMeHTHI
HOCAEAHUX # ~ 7 CTONOIOB MATPULILL £ U MOCIeqHuX * 4 CTPOK

MaTpuLbl £ BHIOPAHbLI COBEPLIEHHO POM3BOIBLHO. [ToacTasss B (35) BepakeHus

(43) nna B u © u ucnonw3ys pasencTsa (36), npuaeM K claeayroLieii Teopeme:
A=a, o
Teopema 2. Besikast matpuna s |E paHra ”, y KOTopoi

1 2 .k
Dl;;: -r'fl:l
12 .k (k=12,..7)

[IpencraBuM B BUJIE IPOU3BEICHHS HUKHEN TPEYroJIbHOM MaTpHIsl &
auaroHaiabHoi £ u BepxHei TpeyronsHo L

Dy
Ly
1 0 .0 = 1 &y ok,
1 .0 | 0 1
A= FDL= B D, 2n
D
S Jnz o1 0 o0 .1
0

(44)

rae
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B »

{g: ﬂ:,k+1,...,n;k:1,2,_..,r}

a fS‘“, e nponsBostbHel ipu 8 =4+ Lx k=rdl o

3. Meton uckmouenus [aycca, Oy y4u NpUMEHEH K MATPHILIE A= o paHra 7, Juis

xotopoit 2k ¥ 0 (k=1 2..r)

MaTpuily ¥ ¢ JMaroHalbHBIMHU 3IEMEHTaMH | ¥ BEpXHIOIO TPEYTroNbHYIO MaTpuIly &,
n2 L

y KOTOpO¥ MepBbIe © TUArOHAIBHBIX YJIECMEHTOB PaBHBI 4 £ a
nocnegHue # ~ 7 CTPOK 3aIloIHEHbI HyJIAIMH. & — rayccoBa (opma MaTpuibl 4,
W — npeobpasyromas MaTpHIIA.

, 4a€T HaM JIB€ MaTpUlbl: HUXHIOIO TPCYTOJIbHYIO

I[J'ISI KOHKPETHOI'O BBIYMCIICHWA 3JICMCHTOB MAaTPHUIbI W MOXHO PCKOMCHIA0OBATb
CJ'[CI[YIOU_[I/Iﬁ IIPHUCM.

Mp1 IMMOJIYYUM MaTpuny W , CCJIN K CI[I/IHI/I'-IHOf/'I MaTpune E IMPUMCHUM BCC TC

nmpeobpa3oBaHus (3a4aBaeMble MaTPUIIAMHU Wy ), KOTOPBIE MBI B aITOPUTME

T'aycca nenanu Haj mMatpuiei 4 (B 3TOM ciiyuae BMECTO IPOM3BENEHHS WA |

paBHoro &, MbI 6yieM UMeTh IpousBesieHne VL | paBHoe ¥ ). TloaToMy K
Matpuie 4 IpUITKCHIBAEM CIIPaBacIMHUYHYI0 MaTpHILy £ :

@, - ap, 1 ... 0

= TR S R 1. (46)

[Ipumensis k 3Toil NpsAMOYTOIBHON MaTpHIIE Bce Mpeodpa3oBanus anropurMa ["aycca,
MOJIYYUM NPSMOYTOJIbHYIO MaTpHUILy, COCTOSIIIYIO U3
IBYX KBaJpaTHBIX MaTpul, & u W

(G

Taxum 00pazom, mpuMeHeHne anroputMa ["aycca k Mmatpuiie (46) maet
OTHOBPEMEHHO ¥ MATpULly = 1 Matpuiy * .

10
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[4]%0 1y 1El=0

Ecmn 4 — neocobennas marpuna, T. €. T . B atom ciiyuae u3 (33)

S

cnenyer 4 =W Tlockonbky matpuusl & u ¥ omnpenenenst mpu nomoru
. -1

anroputMma aycca, To HaxoxaeHue o0paTHoi MaTpuibl A~ cBoaMTCS K

-1 -1
OIIpCACIICHUIO 5 U YMHOXKCHHUIO & Ha W.

. =
X0Ts HAXOXKAeHHE 00paTHOI MaTpuIEl & | IOCIe TOro Kak ompejeneHa Matpuna =

HE IPCACTABIIACT 321pr,HH€HPIﬁ, IMOCKOJIbKY N TPECyTroJjibHaA MaTpulida, TEM HEC
MeHee MOKHO M30€KaTh 3TOM Oorcpanmru. I[J'I}I 9TOTI'0 HapsAdy C

MaTpHULlaMH & u W Beemem

G

AHAJIOTUYHBIC MaTPUIIbI JJIsL TpaHCHOHHpOBaHHOﬁ MaTpUulbl A

A=W

Torna , T. €.

A=Gim (47)
ConocraBum mexay co0oit paserctsa (33') u (44):
A=W'G  A=FDL

Ot paBC€HCTBA MOT'YT OBITH pacCMaTpuBACMBbl KaK ABA PA3JIMYHBIX PA3JIOKCHHA B4

(35); mpu 5TOM MBI Ipou3BeeHKe T4 paccMaTpuBaeM Kak BTOPOH MHOKHTENb © .
[TockonbKy nepBbl€ 7 TUAroHaJbHBIX JIEMEHTOB Y MEPBbIX MHOXKHUTEIEH OAMHAKOBBI
(oHM paBHBI 1), TO TIepBBIC © CTOJOIIOB y HUX COBHAAAlOT. Toraa, MOCKOJIbKY
HOCJIEAHUE # ~ 7 CTONOLOB MATPHILI & MOIYT ObITh BHIOPAaHBI IPOU3BOJILHLIMH, TO
BBIOEPEM HX TaK, 4YTOOBI

F=w" (48)
C nmpyro# CTOpOHBI, CONoCcTaBIeHUE paBeHCTB (47) u (44):
A=Gm™ A=FDL
TIOKA3bIBAET, YTO MOKHO TaK IOJ00PATh MPOU3BOIILHBIE JIEMEHTHI B L , 4TOOLI
L=, 9)
[Toncrasnss B (44) BMecto ¥ u L ux Boipaxenus u3 (48) u (49), nonydum:
A=W D (50)
ComnocTaBisisi 3T0 paBeHCTBO ¢ paBeHcTBaMH (33') 51 (47), MBI HaliieM:

_ =1 P —
G = DWW, G =w"D (51)

11
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Bsenem B paccMOTpeHME THATOHAIBHYO MaTPULLY

ﬁ={11 Ei,”qaﬂ,m mﬁ}
Ly Iy L, _ (52)

Torma, moCKOJIbKY

to u3 (50) u (51) cnenyer:

A=Gbhc (53)

dopmyina (53) MOKa3BIBAET, YTO PA3JIOKEHHE MATPULBI 4 HAa TPEYrONbHbIE
MHOKHUTENIU MOXKET OBITh IOy4EHO IPUMEHEHHEM anroput™a ['aycca K
marpunam A u A’

2]

[Tycth Tenepp 4 — HeocoOeHHas MaTpHLiA (r=n) Torna X1#°, H=07 [TosTomy

u3 (50) cmemnyer:
At = Dw (54)

Ota Gpopmyna 1aeT BO3MOKHOCTh A3PHEKTUBHOTO

. -1
BBIUUCIIEHHS 0OpaTHOM MaTpuibl 4 myTem npuMenenus anropurma [aycca k
MPSMOYTOJIBHBIM MaTPULIAM

(45) (4. 5),

B wactHOM ciryuae, korma

BMCCTO MaTpHIIbI A BO3bMCM CUMMCTPUYCCKYIO MaTpUIly S, MaTpuna Gl COBIIaAacT

¢ ¥, a marpuua M ¢ marpuneit ', u notomy popmynsi (53) u (54) IpUHEMAIOT
BUJ
§=00C (55)
st=wbw (56)

1.2 Tema 4 VI3Bnedenre KOpHs M-HOW CTENEHU U3 MATPHIIbI
[Tpu u3ydyenuu Borpoca HEOOXOMMO 00paTUTh BHUMAaHKE Ha CIEAYIOUIUN BOIPOC -

Amnanu3 u3BlIeUYCHUS KOpHA U3 BBIpO)KIICHHOﬁ )51 HCBLIpO)K,Z[CHHOfI MaTpUulbl

[TepexoauM Kk pa3bopy cirydasi, Korjaa |4]=0 (4 — ocobennas MaTpuIa).
12
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Kax 1 B IepBOM cilyuae, IPUBEAEM MATPHIy 1 K HOPMAaJIbHOM KOPAAHOBOM (GopMe:

..........

; (65)

Fl Fu
(=AY (- A
3ACCh MbI 4€PEC3 O00O03HAYMUIIN DJICMCHTAPHBIC
ACJIIMTCIIN MaTpUIbl A , OTBCHAIOIUE HCHYJICBBIMXAPAKTCPUCTUUICCKM YHCJIaM, a
ek

qecpes3 oo — QJICMCHTAPHBIC ACIIUTCIIU C HYJICBBIMH XaPaKTCPHUCTUUCCKUMHA
qucJIaMu.
Torna
A=u{4. 40"
: (66)
rac

(67)

(4= 0)

3aMeTI/IM, 4qTo Al — HeocoOeHHas MaTpuna ,a ‘42 — HWJIBIIOTCHTHAA MaTpHLld

C UHJACKCOM HUJIIBIIOTEHTHOCTHU =~ 2754777 .

W13 ncxoauoro ypasHenus (54) ciemyeT nepecTaHoOBOYHOCTE MATPULEl < ¢ mCKOMOM
MaTpuIed <4 | a ClIe0BATENBHO, M IIEPECTAHOBOYHOCTD MOJOOHBIX UM MATPHUII

Ul =AU ={A.4) | vam (68)

Kak 6b110 10Ka3aHo B § 2 (Teopema 3), U3 IepecTaHOBOYHOCTH MaTpull (68) u U3 TOro

dakTa, YTO MaTPHUIIBI 4 i 2 He nmeror OOIIUX XapaKTEPUCTUUECKHUX YHCET,
BBITEKAET, UTO U BTOpas U3 Matpuil (68) IMeeT COOTBETCTBEHHYIO
KBa3UIMaroHajJbHy10 Gopmy

DX ={X,X,) _ (69)

3amenss B ypasHenuu (54) marpunnsl 4 1 £ mogoOHBIMU UM MaTpULIAMU
{(4.4) {450}
MBI 3aMEHUM ypaBHeHue (54) AByMsl ypaBHEHUSIMU:

=4 (70)

13



=4 (72)

Tak kak 4= 0 , TO K ypaBHeHH1O (70) NpUMEHUMBI pe3yJIbTaThl MIPEABIIYIIETO

A

naparpada. [Toatomy ! Haxomum 1o dopmyiie (62):

(72)

Takum 00pa3om, ocTaeTcst paccMOTpeTh ypaBHeHHE (71), T. €. 3aHATHCA HAXO0KICHUEM

BCEX KOPHEW * -l CTENEHN U3 HUJIBIIOTEHTHOW MaTPHUILIbI 4 , YK€ UMEIOIIEN
HOPMAJIbHYIO KOPJIaHOBY (hopMy:

(73)
= H
p=mazq.dz..¢,) _ WH/ICKC HUJIBIIOTEHTHOCTH MATPUIIBI A %= g (71)
HAXOJIUM:
X =0

A
ITocnennee PAaBCHCTBO IIOKA3bIBACT, YTO KICKOMAA MaTpHIia 2 TaKXXe SIBISCTCS

. » e { L= 1] <V
HHUJIBIIOTEHTHOU C MHACKCOM HUIJIIBIIOTEHTHOCTH “, T'AC . HpI/IBeI[eM

MaTpUILy 42 x AKOPAAHOBOU popme:

=4 (74)

BO3BCII€M TCIICPb 00¢ yacTtu IMMOCJICIHCTO PaBCHCTBA B . -}0 CTEIICHb. HOJIy‘II/IMI

_ oy (O™ [0 T [l Ly
i Ll ) R )

0]
BrIsicHUM Teneph, Kakue 3JIeMEHTapHbIE ASTUTENN UMEET MaTpuLia :

o o o o ¥
O6o3naunm uepe3 # nuHelHbIN oneparop, 3agaBacMblil MaTpuiei < “)gv.
MEpPHOM BEKTOPHOM IPOCTPAHCTBE C Oa3ucoM % . Torga us

1] L o
BHUJIAa MATPHILBI 7 ) (B matpure 7 ) BCE JIEMEHTHI IEPBOM HAJIIMATOHAIN PABHBI
€MHULIC U BCE OCTAIIbHBIC AJIEMEHTHI PaBHBI HYJIIO) CJIEYET, YTO

He =0 He, =g, He =2 (76)

14



&,

DTH paBeHCTBA NIOKA3BIBAIOT, UTO I oneparopa # BexTopsl “1°%2 % obpasyior

¥
KOPAaHOBY LCIIOYKY BEKTOPOB, COOTBCTCTBYIOIITYIO JICMCHTAPHOMY ACIIMTCIIIO A .

PaBenctBa (76) 3anuiieM Tak:
Hej-:ej_l [j:1,2,...,v;e,:,:[]}l.
OueBUIHO, YTO
H" =e,, [j:l,E,_..,v;eD:e_l:...:e_m+1:U). 77)
[IpencraBum uncio ¥ B BUIE

v=lon+r I[r -::m}

rae kr 1LIeJIbIe HEOTPUIIATENIbHBIC Uynciia. Pacnonoxxum 6a3ucHbIe
&, 8q,... &
BEKTOPBI “1"%27*%v crieyommumM o0pa3oM:
€, €, . €.
LIS L, e € s
& k1t &k k2 ion -
€t - . oty - ’ (78)

o - ) (k+1)
B sT0i1 Tabnuie Mpl iMeeM # CTOJIOIIOB: MEPBBIE 7 COACPIKAT IO BEKTOpPOB B
KaXa0M, OCTaJIbHBIC — I10 k BeKTOpOB. P dBCHCTBO (78) IIOKAa3bIBACT, UTO BCKTOpBI
KaXXJIOTO CTOJI0IIa 00pa3yIoT KOPIaHOBY IIETIOYKY BEKTOPOB OTHOCUTEIHHO
m 9
oneparopa " . Ecim BMeCTO MOCIIE0BATENLHON HyMepayn BEKTOpoB (78) 1mo
CTpOKaM 3aH}/MepOBaTB HUx 110 CTOJ'I6I_IaM, TO B HOJ'IY‘-ICHHOM TaKUM 06p830M HOBOM
m
62131/106 ManI/II_[a onepaTopa H 6y,ZI€T HUMCTDb CJ'IG,IIYIOIHYIO HOpMaJII)HYIO }I(OpI[aHOBy
opmy:

FUER) gl glE) gl
t F T s ’
U CIIEI0OBATENBHO,
|:H|:v:l:|m:E:,,m ﬁtkﬂj,- ,H(Hl:[,ﬁ[kj,...,H[k? El_r}'z
2 H—F , (79)

15



rjie MaTpuia S (MaTpuIia Iepexoja OT OJTHOTO O6a3uca K JpyromMy) UMeeT BU (CM.
. 111, § 4)

—
1 0 . 0 0
o 0 o1
R
b
v, 0
1
(80)
Marpuna 7 ) imeer OJIMH 3JIEMEHTAPHBIH femutens 4 . [Tpy Bo3BeIeHNN
Matpuisl 2 ) 5 m 10 cremens sToT AJIEMEHTAPHBII IeTUTENb «paciuersercs». Kak

H(“:‘]
nokasbiBaeT popmyna (79), marpuna [ UMEET DJIEMEHTAPHBIC JICTUTEIN:

-----

Bo3sBpamasce teneps K paBeHCTBY (75), TOJIOKUM:

v, =k +r!-{05!;- <md =0i=12,, s] (81)

Torna B cuity (79) paBenctBo (75) mepenuiieTcs Tak:

A =XP=TP H':-‘?l*'l:l ..... HUH'H:I,H(-‘H) ..... H(kﬂ , H':k:r"l:l,._.,H(kﬁlj,H(kﬂ,m ol
i H=n f , (82)

(83)

.....

.....

VY CII0BUMCS CUCTEMY JJIEMEHTAPHBIX JIEIIATEIIEN HAa3bIBATh BO3MOKHOU

XA
JUIIsL 2 , €CJIN IOCJIC BO3BCACHUAMATPUIIBI B ¥ .10 CTEIICHb ITU QJICMCHTAPHBIC

16



ACIUTCIIN, PACHICINIAACDE, ITIOPOKAAIOT 3aJaHHYI0 CHCTCMY 3JICMCHTAPHBIX ,Z[GJII/ITGJIeﬁ

LR % .
MAaTpPHILIbI A AT AR AT Ypeno BO3MOKHBIX CHCTEM 3JIEMEHTAPHBIX JCIUTEICH

BCCrJa KOHCYHO, IIOCKOJIbKY

max[vl,vz,...,vjjimﬂ,ﬁ+v2 +. v, =n, (85)

("2 — crenens MaTpuIIbl 4 ).

B KaXIA0M KOHKPETHOM CJIy4a€ BO3MOXKHBIC CUCTEMbI OJICMCHTAPHBIX ,Z[GJII/ITGJIeﬁ

JJIsL Xg MOTYT OBITH JIETKO OIIPCACIICHBI ITYTEM KOHCYHOI'O YK CJIa HCIIbITAHUH.

ITokaxxem, 4TO U1 KaXKJ0M BO3MOXKHOM CUCTEMBI JJIEMEHTAPHBIX

L ¥,
nemuteneit £ A A CYILIECTBYIOT COOTBETCTBYIOIIME pelieHus ypaBHeHus (71), u
ONpPEJIEINM BCE 3TU pelleHus. B 3ToM ciiyuae cyiecTByeT

mpeobpasyroras MaTpuIa 2 Takas, 9To

gD gl gl g gl 1o ol
( J=o"a0 (86)

ManI/IIIa C OCYIICCTBILICT IICPCCTAHOBKY KIICTOK B KBa3H,Z[HaI‘0HaJIBHOﬁ MaTpune,
qTO JOCTUTACTCA Haﬂnemameﬁ HepeHyMepauI/Ieﬁ 0a3MCHBIX BCKTOPOB. HOBTOMy

MaTpuILy ¢ MOXKHO CUMTATh H3BECTHOIA. Hcnonb3yst (86), Mbl u3 (82) nosry4um:

4 =TPQ AAPTTT
Orcrona
PO =X,
niim
T=X,0P" | (87)

A
rac 4 IMPOU3BOJIbHAA MATPHLIA, IICPCCTAHOBOYHAS C AE .

[Toncrasnss Beipakenue (87) mis I B (74), OyneM UMETh:

_ 1 (M) zrl¥a) (¥ -1 -1
X —X%QF{HH,HH,.”,H ]PQ g (88)

N3 (69), (72) u (88) nomyunm o0111y10 (OpMyITy, OXBaTHIBAIOIIYIO BCE HCKOMbIE
peIIeHus:

17



(89)

OOpaTtuM BHUMaHHUE YUTATENS HA TO, YTO KOPEHb * -i1 CTETIEHHU U3
0COOEHHOI MaTpullbl HE BCEra CyllecTByeT. Ero cyliecTBoBaHue CBS3aHO €

CymeCTBOBAHHUEM CUCTCMbI BO3MOKHBIX 3JICMCHTAPHBIX I[eﬂHTeHeﬁ AJIs1 MaTPHUIbI Xg .
Jlerko BUAETH, HAIPUMED, UTO YPABHCHHE

gl
m=lpxl .

HE UMEET PELICHUH IIpU

[Tpumep. TpeOyeTcst u3BIeYL KOPEHb KBAAPATHBIN U3 MAaTPHIIBI
o 1 0
A=0 0 0
o o0

T. €. HAUTHU BCE PEIICHUS YPABHCHUS
Xi=4

A=A, X=X, m=20{=2,¢q,=2,4,

B nanHowm ciyyae =1 Marpuna 4 MOXET MMETh

TOJIBKO OMH 3JIEMEHTAPHBIN JIEIUTEND A [Tostomy = Ly=3k=1n=1 [cm. (80)]

Kpome Toro, kak 1 B mpumepe Ha cTp. 214, MOKHO MTOJIOKHATH B hopmyiie (88):

a & o 2l ed—ah —ac
X,=0 a 0] x,=|0 a 0
0 4 a* 0 —ad a?

3 3T0# (hopMyIIbI MOTYUHM:

0

- — -17703) 1_
A=d, =X, P H FX =]
0

Lo

18



-1 a _ 3
rge &=ca” —a'd y B=a" _ IIPOMU3BOJIbHBIC ITAPAMETPHI.

1.3 Tema 7 CunrynspHsle Iy4KH MaTpHUIL
[Tpu n3yuenuu Bonpoca HEOOXO0IUMO OOPAaTUTh BHUMAHHE Ha CIEAYIOIUI BOIIPOC —

[Tpunoxxenus k quddepeHnaITbHbIM YPaBHEHUSIM

PaccMoTpuM npuiIoKeHus MOTyYEHHBIX PEe3yJIbTaTOB K UHTETPUPOBAHUIO
cucTeMbl # NMHEHHBIX MU epeHIMaTbHBIX YPaBHEHH IEPBOTO MOPSIKA
C ¥ HEM3BECTHHIMU (QYHKUHUSIMHU C MOCTOSHHBIMU KO3 pULIeHTaMU

. dx
ﬂ; it L — =50
WJIM B MAaTPUYHOU 3aIHCH:
ax
A+ 582 = 7 (Y,
dt () (59)

3J€Ch

A=ag| B=]2:] (=120 k=12,

2= (50 m) F = Forf)

BBeJieM HOBbIE HEU3BECTHBIE (pyHKIMHU 1-72 %

P S, T

” CBA3aHHBIC CO

CTapbIMU »*» TUHEHHBIM HEOCOOEHHBIM IPE0OPA30BAHUEM C IOCTOSHHBIMU
koadpurmenTamu:

o b R

Kpome Toro, BMecTo ypaBHeHHI (58) MOKHO BasTh JHOOBIC # HE3aBHCHMBIX

JIMHENHBIX KOMOMHAIIMI MX, YTO PAaBHOCHILHOYMHOXKEHHIO MaTpul] 4, 5 | 7 cnesa
Ha KBaJpaTHYI HEOCOOEHHYIO MaTpHILy  -To mopsiaka £ .

[ToncraBiss 97 gMecto * B (59) u ymHOXkas (59) mouseHHo cieBa Ha £, TIOIyYuM:

Ax+EE=f{ ). (61)

Tac

d=pap B=rpp J=B=(A.J2ta) (62)
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TTpu stom yuku matpun A+ 48 y A+A5 crporo skeuBaneHTHB APYT APYTY:

A+ AB=P(A+AB)Q (63)

Bribepem mMaTpunpl £ u & Tak, yToObI my4yok A+ 45 pmen kaHoHHuecKyio
KBa3uAUaroHajIbHyIo hopmy

ﬁmé:[m, Lo oL L' Lo Nl ) J+,;1E]
g+l Pl el "a (64)
B cooTBeTcTBUU ¢ qUArOHAIBHBIMH OJIOKaMu B (64)
cuctema auddepeHIMalbHbIX YpaBHEHUHN pacmaiaercs
Ha V=P TETITATSH 2 (rnenpnpIx cucTeM BUa
1L
U == f ’ (65)
oy 1+
L |—lz= _
Eg [Eﬁ] J fi=12..p-g) (66)
4 Sp-gtdy  FrEiAd
WO
Paer | s [J—IE ..... & }z} (67)
N{Hﬁ:] i p—g+qz—h+1+5: _ P—§+q}—h+l+i:
ot {ﬁc =12, s]
(68)
(J +£]z =7
cit (69)
rje
1
1 ~
z S
2 2
z=|f| /= f
Al (70)
1 1 2 2
z=(,.., zg)’f=(_ji ..... Tud z=(z§+1 Vo F={fun :IPITJI (71)
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] ]
ﬂ[—}:ﬂ+3—- _
Takum 006pa3oM, HHTErpupoBaHue cucTembl (59) B camoMm 00I1IeM ciiydae CBEJICHO K

MHTETPUPOBAHUIO YACTHBIX cUCTEM (65) — (69) Takoro ke tumna. B aTux cucremax
A+AB 0.1, L. W) s+ A
My40K MaTpHIL UMEET COOTBETCTBEHHO BH/I 7 :

1) dnst Toro 4ToObl cucteMa (65) He ObUTa MPOTUBOPEUMBOI, HEOOXOAMMO U
JIOCTATOYHO, YTOOBI

ety
1l
=

T.C.

fIED ..... fhED (73)

o .29, . E
B 9TOM CJIy4ac B KaUCCTBC HCU3BCCTHBIX (1)YHKHI/II/I 152 E , COCTaBJIAOIIIUX
1

cToJIOCI] £ MOTYT OBITh B3SThI IPOU3BOJIbHBIE PYHKIIUH OT £.

2) Cucrtema (66) npencraBisieT coO0H CHCTEMY BHA

te [%]Z -7 (74)

WJIU B TIOAPOOHOM 3amucu

a T (75)

z i
Taxkas cucrema Bcerma coBMecTHa. Eciu B kaduecTBe “¢# (¢) B3SITh MPOU3BOJIHHYIO
(GYHKIHIO OT £, TO MOCIIe0BaTeILHBIMU KBaApaTypamu u3 (75) onpenensrcs Bee

ocTajbHbIE HeM3BeCTHbIE PyHKIMHU &> e 71,

3) Cucrema (67) npencrapisier co00 cCUCTEMY BHIA

by [%]Z =7 (76)

WIH B TOJPOOHOM 3anucu

dzy o dZ : dz PR,
df;= A {5}=?;+21 =t {f]r-w?;"'zn—l = Jy(£). 2 = Fpa©) (77)

21



. Zy  Zy a3
N3 Bcex ypaBHeHui (77), KpoMe epBOro, Mbl OJJTHO3HAYHO OIpPEEsieM )

- d} f+l

- -1
. d ad" S
Zy =j;?+1’21?_1 =.fj;r_ e é+“_+{_1}5’ TR

a2 = Jy - s ! (78)

HOI[CT&BJ'IH)I INOJIy4YCHHOC BBIPAKCHHUC IJIA g B IICPBOC YPABHCHUEC, I10JIydacM
YCJIIOBHE COBMECTHOCTHU:

. ¥ 25 AT F
fl—@+%—...+(—l}”_1 f‘;“:D.
df  df it (79)

4) Cucrema (68) npencrapisieT coO0l CUCTEMY BUAA

N{HJ[%]Z =7 &0

WJIU B TTIOAPOOHOM 3amucu

OTCIOI[a NoCJICA0BATCIIbHO OAHO3HAYHO OIIPCACIIACM PCIHICHUC

. . dr . dh dt w1 a7 i
= = - L= —+—— -1 —
Zy = JusZya = fua A A " + R +{-1) ] (82)
5) Cucrema (69) npeacrapiset co0oi cucTeMy BHjia
Jz + ﬁ = f
ot (83)

Kak 6b110 okasano B riase V (maparpad 5), oOliee peiieHrne Takod CUCTEMbI UIMEET
BUJ

z=¢ "z +_|-e=,'_"r|:!_rjf (r)dt
0 (84)

371ech 0 - cTOJIOEI C IIPOM3BOJILHBIMM SJIEMEHTaMH (HaYaIbHBIMU 3HAYCHUAMH
Hen3BeCTHBIX (yHKiwmii mpu £ =0),

OOpartHbIil nepexon ot cucteMsl (61) k cucreme (59) ocymiecTisieTcst popMyIaMmu

(60) 1 (62), cornacHo KOTOPBIM Kaxas u3 GpyHkimit *1> %= gpnsgerca nuHeitHoit
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Ale), L Fal)

koMOuHanuei Gpynxuuii 71+ %% | a xaxaas u3 GyHKUUHA JNUHENHO (c

MOCTOSTHHBIMU KO3(P(PHIIMEHTaMU) BhIpasKkaeTcs uepe3 pyHKIUU AlE) k) .

[IpoBeneHHBIN aHAN3 MMOKA3BIBACT, UTO JJISI COBMECTHOCTH CUCTEeMBI (58) B 00111EM
cllydae JOJKHBI BBITIOJTHATHCS HEKOTOPbIE ONpe/Ie/IeHHbIE TUHEWHbIE KOHEUHbIE U
muddepeHnnanbHbie 3aBUCUMOCTH (C MOCTOSTHHBIMUA KO3 PUITMEHTAMM ) MEKTY
IIPAaBBIMU YACTSIMU YPABHCHHIA.

Ecnu 5Tu ycnoBus BBITIOJIHEHBI, TO OOIIEE PEHIEHUE CUCTEMbBI COACPKUT (B 00IIEM
cllydae) JIMHEHHO KaK MPOU3BOJIbHbIE TOCTOSIHHBIE, TAK U IPOU3BOJIbHBIE (DYHKIIHH.

XapakTtep yclI0BUI COBMECTHOCTH U XapaKTep PEIICHUN (B YaCTHOCTH KOJIMYECTBO
MIPOU3BOJIbHBIX MMOCTOSHHBIX M MMPOU3BOJIBHBIX (DYHKIIHIA) ONIPEAETISIOTCS
MUHUMAIbHBIMU UHJIEKCAMU U 3JIEMEHTAPHBIMU JICTUTEISIMU

nyuka A+45 nockonbKy OT 9THX MHIEKCOB U JeIUTeNeH 3aBUCUT KAHOHUYECKasT
dopma cucremsl nupdepeHIMaIbHBIX YpaBHeHH (65) — (69).

1.4 Tema 8 IlpunoxeHne TEOPUU MATPHIL K UCCIIETOBAHUIO CUCTEM JIMHEWHBIX
Qg QepeHIranbHbIX ypaBHEHUH

HpI/I HU3YyUCHUU BOIIPOCA HCO6XO,I[I/IMO O6paTI/ITB BHHMMAHHEC Ha CJ'IGIIYIOH_[I/Iﬁ BOIIPpOC — ManI/II_[aHT

PaccmoTpum cuctemy auddepeHimaibHbIX ypaBHEHHUMA

ot , (37)

rae Pit)= ”p": mm‘ - HeTIpepbIBHASI MaTpruyHas (GyHKIHUS B HEKOTOPOM

b
I/IHTepBaHe { ’ ] N3MCHCHUA apFYMCHTa f_

Bocnonb3yemcst METOOM MOCIEA0BATENbHBIX MPUOIMKEHUHN TSl ONPEICICHUS
HOPMUPOBAHHOTO pelIeHus: cucteMsbl (37), T. €. pelieHus, 00paliarIerocs B

EAMHUYHYIO MATPUILy TPU [*? - bukcHpoBaHHOE YKCIIO U3 HHTEPBAIA ].

X, (k=012,.)

HOCJ’IGIIOB&TGJ'IBHBIG l'IpI/I6J'II/I)KeHI/I}I 6y,ZICM HaxoJuTb U3

PEKYPPEHTHBIX COOTHOIIECHU

Ay _

Ple)X
o = 0K (o1 )

BbIOMpas B KauecTBE MPUOIMKEHUS %o eMHUYHYIO MaTpuIly £ .
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X {)=F (k=012)

Ilonarag , MBI CMOKEM =g IIPEACTAaBUTh B BUJE

4
Xy = B+ | P(e) Xy qdt

iy

(k=1,2,.)

Takum oOpazom

Ko=E X = E+]P{z}a‘5, K= E+]P{z}dz+i P{z}dziP[z}dz,...

| | o |

X, (k=012

T. €. C€CTb CyMMa IICPBLIX k+1 YJICHOB MATPUYIHOTI'O psiaa

¥ ¥ ¥
E+ I Plt)de+ I Plz) .;fzj Ple)de+...
Iy ty Iy (38)
Js Toro 4yToOBI JOKa3aTh, YTO ITOT PsiJ AOCONIOTHO U PABHOMEPHO CXOIUTCS B

o o a, b
000 3aMKHYTOM 4acTH I/IHTepBaﬂa{ : ]1/1 OMpeIeIIAeT UCKOMOE PEILICHHE
ypaBHeHHsI (37), MBI IOCTPOUM MaYKOPAHTHBIA PSII.

Omnpe/ienM HeOTpHLATe b HbIE QYHKIMU & (¢) " 2 () B

a, b
WHTEpBAJIE { : } paBEeHCTBAMU

H

Ig{i]cﬁ

i

k)=

g(¢) = max |:|p11 {f}| |P12 {f” ----- |Pm {f”]
Jlerko it gfe) (e
poBepseTcs, YTo QyHKIHH , @ CJIEJOBATEIILHO, U HEIIPEPHIBHEI B
HHTCpBAJIC {ﬂ’b}.

o 2 o
Kaxapiii u3 #° ckansipHbIX psIIOB, HA KOTOPBIE pacnagaeTcst MaTpudHbIi psaf (38),
MayKOpUPYETCs PAIOM

nit® (3]+m2k3(z}+
21 21 (39)

{i P[r]dz} =

1+ %)+

JleNcTBUTENBHO,




i’ (z]
2

iP{z}dz]'P{:}dﬁ = Zn;j'pﬁ; {ﬁ}dﬁip!-k [£)dt|=n ]g[ﬁ]dﬁ]g[ﬁ]dﬁ =

) n ik J=1 n n o I

U T.J.

{2, 5) .
Psin (39) cxoauTcst B MHTEpBAJIE , IPUYEM CXOJMUTCS PABHOMEPHO B JIFOOOM
3aMKHYTOM 4aCTH 3TOro uHTepBaia. OTcroAa BBITEKAET, YTO U MaTpUUHbIN psif (38)

a, b
CXOJIUTCS B (a.2) U MPUTOM a0COJIFOTHO M PABHOMEPHO B JIFOOOM 3aMKHYTOM

a, b
WHTEPBAJIE, BXOJALIEM B { : ]

[TounenubiM nuddepeHipoBanueM MpoBepseM, uTo cymma psiaa (38) npeacrapisier

coboii pemenue ypasaenus (37); 910 pemenue odpamaercs B £ npu E=tfy
[Tounennoe nuddepenuuponanue psaa (38) 1OMyCTUMO, TOCKOIBKY P,
HOJIyYarouics mocie qudepeHupoBaHus, OTIMIAETC MHOKHUTENEM £ OT psjia
(38) u, cnenoBarenbHO, Kak U pan (38), sABiseTcsl paABHOMEPHO CXOALIUMCS B JTHO00M

o a, b
3aMKHYTOUW YaCTU UHTEPBaja { : }

Takum 006pa3oM, HaMu JOKa3aHa TEOpEeMa O CYIIECTBOBAHUU HOPMUPOBAHHOTO
T

pemenus ypaBHenus (37). Oto pemenne Oyaem 0003Ha4aTh yepe3 o () 158101

Q!‘
npocto . JIroOoe apyroe pemieHne, Kak ObLIO MTOKa3aHo § 1, uMeeTr BUa
X=gc

rae © - npousBosbHAsg MOCTOAHHAS MaTpuLa. M3 310l (hopMyIIBI ClIEyeT, 9To JTH060e
peuieHne, 1 B YaCTHOCTH HOPMHUPOBAHHOE, OJHO3HAYHO ONPEEIISIETCSI CBOUM

3HaueHueM pu - 0.

QI
HenopmupoBanHoe pemieHue  *© ypaBHeHHs (37) 4acTO Ha3bIBAIOT MATPUIIAHTOM.

MBI nokasay, 4To MaTPULIAHT NIPEACTaBUM B BUJIE Psaa
¥ ¥ ¥
(4, =&+ I Plt)dt +I P{s].;fz[ Ple)de+...
1 % f (40)

KOTOPBIN CXOAUTCS a0COIIOTHO U PAaBHOMEPHO B JIFOOOM 3aMKHYTOM MHTEpBAJE, B

P(t)
KOTOPOM (hyHKLIUS HENpPEPbIBHA.

OTMCTUM HEKOTOpBIE POPMYJIBI AJI1 MATPHUIIAHTA.
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1° ﬂin = qlﬂ?u {fn,fl,f _ {ﬂ,b})

. ﬁ!‘ t
JlelicTBUTENBHO, IOCKOJIBKY @ W I - 1Ba pelieHus ypaBHeHus (37), To

o =0
o~ "7 (T - mocTosiHHAS MaTpHUIA).

_Q?l

ITonaras 3xece £=4 [Tomyuum o,

s=[a, (O] st (?)

, TIC .

Jl1st BBIBOJIA ATOU (DOPMYJIBI TTOJOKUM:

X=0C4 (P) ¥ =0 (P+0Q)

v=xz (41)

Huddepenunpys mowienHo (41), naiaem:

(P+Q)XZ = PXZ +X%Z
£,
Orcroma
4 _ yloxz
ot

, CJIeI0BaTeNIbHO, MMOCKOJIbKY 13 (41) ciexyer, 4To Zln)=E ,

Z=0 [X"IQX)

[Moxcrasnss B (41) BMecTo 4, ¥' | £ COOTBETCTBYIOIME MATPHUIAHTDI, IOTyYaeM
bopmymy 2°.

In |3, (7)|= isp Pt
30 )

Orta dhopmyna cienyet u3z ToxaecTBa SAxkodu (4) (ctp. 420), ecnu B HETO

¥
BMECTO X(f’} [1OJICTABUTH “D{ }
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4° Beimt A= |||:;t!.k|ﬁz = const 10

(4 =40

F=|p.
Beenem cnenyromme o6o3Hauenus. Eciu "p“;m , TO 4epes mod P OyneM
0003HaYaTh MaTPUILY

mod P= |z [

Kpowme toro, eciu A= e |E u B =y |Ez - IB€ BEILIECTBCHHBIE MATPHIIBI U
Ay =y {i,k =12, m)
TO MBI OyJIeM MUCATh:
A=B
Torna u3 npeacrasienus (40) ciaemayer:

modP[.ﬁ] = {z}

5° Ecimm , TO

modct, (F) <0, (0) (¢>)

B nanpHelmem Marpuily # -ro nopsaka, y KOTOpOr BCE DIEMEHTBI PaBHbI €JUHUIIE,
Oynem 0603Ha4aTh yepes {

2=t
Paccmotpum dyHKmio £ (¢) , OIIpeieNIeHHY0 Ha cTp. 429. Torna
mod P{e} = gfe}d
OTcrona B cuity 5°
mod( (F)=CY (2(t)7) (£ >4) (42)

Ho % (g & f} €CTh HOPMUPOBAHHOE PEIICHUE YPABHEHUS

E:g[.ﬁ]i}f.
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CnenoBatenbHo, B cuity 40

2 2.3
#h [f,}_l_?z i {ﬁ}+
21 21

0 (gfe) 1) ="V 2| 1+nfe)+

rae

[TosTomy m3 (42) cnemyer:

1 oy n—1 nh(t)
o modflﬁu [P}E[;e +T]I =g ! {z }50}’

rae

R{t)= ]g[f}dﬁ 2()= max {

151 kin

Pi (;)U .

[TokaxkeM Tenepb, Kak MpH MOMOIIM MAaTPUIIAHTA BRIPAXKAETCS OOIIIee pelieHue
CUCTEMbI TUHEHHBIX AU(DHepeHIINATBHBIX YPABHEHUN C IPABBIMH YACTSIMU:

n

A% _
E_épﬁ: {f’]xﬁ:-i_j;'{f’] {I=1,2 ..... .’2]

(43)

pale) Sl (LE=12,m) HEMpEepPbIBHbIE (PYHKIIUU B UHTEPBAJIC U3MEHEHUS

aprymeHTa £.

:{xl,xz ..... xn] Hf={f1:f2 rrrr fn))ﬂ

X
BBOI[SI CTOJ'I6I_IGBBIG MaTpUulbI (((BCKTOpBI»

P=|p,
KBAaJIPaTHYI MATPUILY ||sz|r 3aIMIIEM 3Ty CUCTEMY TAK:

dx _
E_P{z}:wf{z} (43)

byneM uckath penieHue 3Toro ypaBHEHUsI B BUJIE

x:Q;J (P)z (44)

rae 2 — HeW3BECTHBIN cToO I, 3aBucsAIni oT £. [logcTaBuM 3TO BhIpaKCHHE
s * B (43'), momyunm:
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OTKYyJla

HNuterpupys, HaXoaum:

2 =j[mgj A r(@)ar+e,

i)

rje © - NpOU3BOJIbHBINA MOCTOSIHHBINA BeKTOp. [loicTaBuM 3TO BhIpakeHue B (44),
[IOJIy4YUM:

x=2 ()] (o5 (A 7 (@ar+ L, (P
n (45)

JlaBas ¢ 3HaYeHUE 0 maiinem: *lto)= i [Toatomy dhopmyia (45) npuHUMaeT BUA

r= G (P)alio)+ | £ (0507 (Far
o S @)

rae

- TaK Ha3bIBaCMasl MaTpula Komm.
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2. METOJWYECKHUE PEKOMEH AN
110 MOJATOTOBKE K 3AHSITUSIM

2.1 JlekniMoHHOE 3aHATHE

ﬂekuuu ABJIAKOTCA OJHHMM K3 OCHOBHBIX BHIOB yqeGHoﬁ ACATCIBbHOCTH B
BYy3€C, Ha KOTOPBIX IPCIOAABATCICM M3JIAractcsa COACPKAHUC TCOPCTUYICCKOI'O
KypCa IUCHUILIINHBI.

PeKOMeHI[aHl/IH mo paﬁoTe Ha JICKIIMOHHBIX 3aHATUAX:

1. ObpaTuTh BHMMaHHE Ha TO, KakK cTpouTcs Jekuusa. OHa COCTOUT, B
OCHOBHOM U3:

° BBOHHOﬁ qaCTu, B KOTOpOﬁ AKTYAJIU3UPYCTCA CYHIHOCTH BOIIPpOCA, UIACT
MMOATOTOBKA K BOCIIPHUATHIO OCHOBHOT'O qu6HOFO Marcpualia,

* OCHOBHOH 4acCTH, I'AC U3JIaracTtCia CyTb paCCManHBaeMOﬁ HpO6JICMBI;

¢ 3aKI4YCHHA, TIAC ACIA0TCA BbBIBOAbBI MW JAKOTCA PCKOMCHAAIINH,
IMPAaKTHYCCKHUEC COBCTHI.

2. Hactpoutsesa Ha nekuuro. Hactpoit mpeamnonaraetr noAroToBKy, KOTOPYIO
pEeKOMEHIyeT mnpenogasarens. Hampumep, caMOCTOSITENbHO HAWTH OTBET HA
BOIIPOC JIOMAILHETO 3aJaHWs, YUTas pPa3fedl PEKOMEHAYEMOIrO JINTEPATypPHOTO
HMCTOYHHKA W BBISIBUTH CYTh PACCMATPUBAEMBIX NOJIOKEHUW. biaromaps takou
MOATOTOBKE BO3HUKHYT BOIPOCHI, KOTOPbIE MOXXHO OYIET BBISICHUThH Ha JICKIIUH.
Kpome Toro, coorBercTBylOlias MOATOTOBKA K JIEKIMH OOJEr4yaeT yCBOEHUE
HOBOI'0 MaTepualia, 3apaHee OPUEHTHUPYS Ha Y3JIOBbIE MOMEHTHI U3y4a€MOU TEMBI.
BaxHa 1 camMonoAroToBKa K JIEKIIMU 4Yepe3 CTUMYJIMPOBAHUE YYyBCTBA MHTEpeEcCa,
JKEJIaHUsI y3HATh HOBOE.

3. OTKJIIOYUTH 10 Hayaia JEKIUU MOOUIIbHBIN TenedoH (WM MOCTaBUTh €ro
B O€CLIyMHBIA peKUM), YTOOBI CITy4dailHbIi 3BOHOK HE OTBJIEKAJI MPENoAaBaTeNs U
JIPYTUX CTYACHTOB.

4. CnymaTh JEKIUIO BHHUMAaTEIbHO U cocpefoToueHHo. He oTBiekarbcs.
Bamre BHUMaHu€e TOKHO OBITH YCTOMYMBBIM. B MPOTUBHOM cilydae €CTh PUCK HE
YCBOUTh MMEHHO TIJIABHBIE IOJIO)KEHUS TEMbI, OCTABUTh 3a KaJApOM BOIPOCHI,
KOTOPBIE€ OCTIOXKHSATH y4eOy B lajibHEUIIIEM.

5. Ecu Bel B ueM-TO He corjiacHbl (WM HE TTOHMMAETe) C MperojiaBaTesem,
TO COBCEM HE 00s3aTeNIbHO TYT e MepeOuBaTh €ro u, TeM 0oliee, BhICKa3bIBATh
CBOU TIPEJACTABIICHUsI, AK€ €ClIM OHU M KaxxyTcs Bam Bepubimu. IlepeOuBanue
npenojaBareiis Ha TOJIYCJIOBE - 3TO BEPHBIA MPU3HAK HEBOCIHUTAHHOCTH. A
BOIPOCHI CIIEYeT 3a/laBaTh JUOO TOCHEe 3aHATUN (I 3TOr0 WX HAJ0 KPaTKO
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3anucaTth, 4ToObl HE 3a0bITh), JUOO BHIOPAB MOMEHT, KOIJa MpPErnoaaBaTelb
cenan XoTs Obl HeOONBIIYIO May3y, U 00s13aTeIbHO U3BUHUBIIHCD.

6. HOMHHTB, YTO JCKIOUIO JIYUIIC KOHCIICKTUPOBATH, HE3aBUCUMO CCTh TCMa B
y‘-Ie6HI/IKe U €€ HCT. HaquTGCB IMPpaBHUJIBHO COCTABJIATH KOHCIICKT JICKIIUH.

2.2 TlpakTHYyecKoe 3aHATHE

Ba)XHO IOMHUTB, 4YTO pEIICHHE KaXXIOM 3aJayd WIH IpuMepa HYKHO

CTapaThCsl TOBECTU 0 KOHIA. [10 HEpEIIEHHbIM WIX HE O KOHIIA ITIOHATHIM

3aja4yaM  00sI3aTEJIbHO  TMPOBOJATCS ~ KOHCYJNbTALIMU  IPENOAaBaTels.
CBOEBpEMEHHOE PA3BSICHEHNE NIPENOJABATEIEM HESCHOTO ISl CTYIEHTA 03HAYAET
o0ecrieueHrne KaYeCTBEHHOI'O YCBOEHHUSI HOBOTO MaTepHara.

[Io psny AWCUMIUIMH TIPAKTHKYETCS BblJadya WHAUBUAYAJIBHBIX HWIIU
OIIEPEXAIOIINX 3aJaHUI Ha PA3JIMYHBINA CPOK, OIPEAEISIEMbIN NPENOJaBaTeeM, C
MOCJIETYIOIIUM IPEICTABIEHUEM UX JJI TPOBEPKHU B YKA3aHHBIN CPOK.

BaxxHO pa3psACHUTH CTyAEHTaM, YTO 3allUCH HA MPAKTHYECKUX 3aHATHUAX
HY’KHO BBINIOJIHATh OYEHb aKKYPATHO, B OTAEIbHOW TETPAAH, MONBITKA COKOHOMHTD
BpEMs 32 CUET HEAKKypPaTHBIX COKPAILEHUI MPUBOJIUT, KaK MPaBUIIO, K OOpaTHOMY
— 3HAUUTEJIBHO OOJIbIIEM NOTEpe BPEMEHM U IOBTOPEHUIO CIECIAHHOIO paHee
pELICHUS U BCEX PACYETOB.

Ilenp ceMHMHApCKUX M MPAKTHYECKHX 3aHATHUH IO BCEM JUCLUIUIMHAM HE
TOJIbKO YIIIyOUTb W 3aKpElNUTh COOTBETCTBYIOLIME 3HAHUS CTYACHTOB IO
IPEAMETY, HO W Pa3BUThb MHUIMATUBY, TBOPYECKYIO AKTUBHOCTH, BOOPYKUTH
OyAylIero crenuagucTa METoIaMy U CPEACTBAaMHU HAyYHOT'O IO3HAHMSL.
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