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JNansoe nocobue NpeanasHayeHo N CTYACHTOB IKOHOMHUECKNX CHELWLNL-
HOCTEH, H3y4aIOuIMX MaTEMaTHKy W paboTarommux 8 cucteme PUTMo. Ono conep-
AHT TEOPETHYECKNE YTIPAKHCHHA, NPAKTHYCCKHE 3ANAHHA H KOHTPOABHBIC BOMPOCH
& Mogymo 1.1, [lpakTrueckue 3anaxua a) BHINONHAIOTCA BPYUHYIO, 3afaHua 6), B) -
¢ nenonb3osasnem nporpammuoro npoayxta MATHCAD. B pasaene 2 npusencint
06pa3ub snnonHeHnA HanGonee cnoxubX 3anaHnR. B nocobuu ucnoaniyotea na-
PaMeTp n ~ NOPRAKOBHA HOMEp CTYACHTa B kypHane B N — HoMmep rpynnb (ykasui-
B3ETCA NIPENOAABATENEM).

BuinonteHue paboThl parnenseTca 1o TpeM YPOBHAM CIOKHOCTH

CrynenTt, suiGpasiine nepsuift yposenb, BHIONHAIOT TEOPETHUECKOE YNpaX-
HeHWE NOA HOMEPON M, IPAKTHYECKHE 3afalnsa noA Homepamr 5,7, 9, 101 12.

3anaHHA BTOPOrD YPOBHA COCTOAT H3 TEOPETHUECKOrD YNPAKHEHHA IO HOMe-
POM 1t H NPAKTHYECKHX 3aankii noa nosmepamu 1,3,4,5,7,9, 10,11, 12

3a1aHHA TPETHErO YPOBHA COCTOAT H3 TEOPETHYECKOrO YHPAKHEHHS 11OA 110-
MEPOM /1 B NPAKTHYECKHX 320aHHA NOR HoMepamK ¢ | Ao 12.

Bufipanutfi ypoens ninseT Ha obutee konn4ecTso 6annios, kotopsic woryr
6LITh NOMYYSHB MPH 3AUTES MORYILA.

TIpn 3aMTe CTYAEHT JONKEH NOKA3ATH IHAHHS TEOPETHHECKOTO MATCPILIN,
CBA3AHHOrC ¢ AaHHOR PabGoTol, yMeHHe OSBACKHTL PEWICHHS APAKTHUCCKHN 34ti-
HHA.
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L1. Teoperuseckne ynpaxncans

1. Kak wameniTca onpesenHrens n-ro nNOpAIKa, €C/H BCE Cro MEMEHTH YMIZ0-
XKMTb Ha YHCRO O, OTTHYHOE OT Hyna?

[peanonaras, 410 onepaiHK yMHOXEHHR W OOPAICHHN MATPHIL KOPPEKTHH 10
Ka3aTh paseHcTsa (2-5).

2. A(aB 1) (aA)B a(AB).

3.(AB) =
4.(ABY' = 'A‘
5. (AN = (A’)
Jloka3sars paseHcTso (6,7).

6. (aA)" = a(A").

7.(A+B) = AT+ BT.

8. Kak namenntca o6paTnan Matpuua Al ecnun MaTpHUS A nepecrasute  k-10
9 i-10 cTpoKK?

9. Kak uiMennrcs obparas Matpmua A™', ecnu B MaTpHue A nepecrasuts  k-ii
W i-# cronGum?

10. Kak uimenures oSparhas matpuua A”, ec k-10 CTpOKy Matpuit A ymuo-
KHUTh HZ HHCNO A, OTIHYHOE OT HyAA?

11. Kak namenwrcs obpatnas matprna A7, ecm k K -i cTpoke Marpuum A
NpHGABHTE i-10, YMHONEHHYIO Ha yncno o?

12. Y10 MOKHO €KA3aTh O PaHTe NPOU3IBEACHHA MaTPHY?

13, Kak WIMEHHTCH PAHF MATPHUM, €CAH K Hell AOFBHTH W3 AAHNON MaTPHUL
&) o cronbew, 6) asa cronbua?

<14, Ilomnaﬂ: uTo

rang AA" = rang A' A rang A, A€ A — xBARPATHAN MaTPHLA.

15, Jlokaiath, “TO ONPCACANTCAL MATPHIGI DABEH CYMME NPOMIBEREHHA Ine-
MeHTOB Kakoro-nnbo cronbua (u crpokn) wa anreﬁpawlecme ZAONONTHEHNHA JTHX
IMCMCHTOB.

16, flokasaTs, MTO CYMMA NpoH3BE/ICHHIT BCEX MICMEHTOB Kakoro-nbo crorbua
ONPEACTIUTENR HA aNrcOPaniCcCKHC AONOMNEHIA COOTBETCTBYIOIMHX WIEMSHTOB APy~
FOIo cTO0UA PABHA HYAIO.

17. lokasaty, 470 ONpeasiHTEab HE HIMCHITCR, €CIN K IEMEHTaM OAHOTO K3
ero ¢ronfua (nan CTPOKH) NPUOABRTL COOTBETCTBYIOIIME JNEMeHTH M0Goro apyro-
1o cronbua {wn Cm()KH), YMHOKCHHRIE HA HEKOTOPOT HHCIO,

18 fokasaTh, TO ONPCASARTEID DASCH HYJHO echt kakoi-Tu60 cTonbenr (Man
CIPOKA) ABAACTCR JHHCIHNON KOMOUHanMeH apyrix cronbuos (Wi cTpok).

19. Jlokazare, 470 ecnn A 1 B xBagpaTHbie MaTPHUb O HOMO NOPAIKE, TO

det(AB) = det A detB.

20. Jlokasarts, uTo coaun A- HEBBIPOXKACHHAA MATPHUR, To det A = 1/detA.
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21. Mycrs 6aoynas MaTpHua 2n-ro Nopaaka uueet sua D = [ 8 C) . B KOTOPOii

A,B. 1 C - npok3BonbHbIE KRAAPATHRE MATPHUY N-10 NOPAAKa, a O - Hynesas Ksad-
patHas MaTpuua n-ro nopaaxa. Jlokazars, uro det D = detA-detC.

A B
22. Mycrs D Gnounan marpuua 2n-ro nopaaka uMeet ua D = [C 0] .rae A,

B, u C - npon3ponbMble KBAaAPaTHHE MaTpHUub N-ro nopaaka, a O - wynesas
KBaApaTHas  Marpeua n-ro - nopaaka. Jlokasats, uto
det D= (-1)"- det B - det C.

23. JlokasaTs CNpaBeTHBOCTL PaBCHCTBA (BBIMNCIEHKE onpeacnuTens Banaep-
MOHIa}
1

I

!X; X§ x§ ‘; =(Xz-MXX:-XIXXa-X.XX:-\X:an--’\‘:Xh-xxl
X; X3 X3 X3 :

EHEE SR S H

24. Jloxasams Teopemy o GasucHom Muuope

25. Kak u3meHHTCA 06pathas MaTpHua A”, eciiu Bee aMneMeHTH MaTpHi: A M-
HOXHTS H3 WHCIIO G, OTAANYHOE OT Hyns?

26. Kax u3mennrcs obpatrar MaTpuia A", ecam kit cTonGeu MaTpitie A yui-
HOKHTo HA YHCNO O, OTAHYHOE OT HyNA?

1.2. MpakTnieckne 1ananus \

i, 1.2.13aaaune 1

-, BuMBCAHTE ONPEACTHTEAL MATPHUN A
a)IMCTOZION PA3NONEHMA NO ANEMEHTAN CTPOKR IR cTanbna u metoaom Iaycea,

I 2 n
ecnn A=|2 -3 1|
N 0 -1

6) MATPHLA KNMOCT BHA




МОДУЛЬ 1.1      «Матрицы и определители»

Задание 1. Вычислить определитель  матрицы  А
а) методом разложения по элементам строки или столбца  и  методом Гаусса, если 
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б) матрица имеет вид 
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, в которой элементы B, C, D и O –произвольные квадратные   матрицы одного порядка. Вычислить определитель матрицы А и проверить выполнение равенства
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в) матрица А имеет вид 
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 где B и С – произвольные квадратные матрицы, O и ОТ – нулевые матрицы. Вычислить определитель матрицы А и проверить выполнение равенства 


[image: image12.wmf]detdetdet

ABC

=×

, если 


[image: image13.wmf]1400

2000

,   12,   ,    00.

34000

10100

n

N

BCNOO

æöæö

æöæö

ç÷ç÷

==--==

ç÷ç÷

ç÷ç÷

èøèø

ç÷ç÷

èøèø


Задание 2. Решить уравнение 
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Задание 3. Решить неравенство 
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Задание 4. В перестановке          1, i, 4, 7, 8, k, 6, 9, 5  подобрать числа  I и k  так, чтобы перестановка была четной (нечетной).

Задание 5. В  произведении 1i. 32, 4k, 25, 53  подобрать числа i и k  так, чтобы это произведение элементов входило в определитель 5 порядка со знаком плюс (минус).
Задание 6. Вычислить 
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б) 
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_______________________________________________________________ Задание 7. Вычислить 
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 и 
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, сравнить полученные результаты, дать объяснение, если 

а)  
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б)  
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________________________________________________________

Задание 8. Найти значение f(A), если

а) 
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_______________________________________________________________
Задание 9.  Найти матрицу, обратную матрице А, используя присоединенную матрицу и метод Гаусса.  Результат проверить умножением.

а) 
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________________________________________________________

Задание 10. Найти ранг матрицы А, хотя бы один базисный минор и соответствующие базисные строки и столбцы, если 
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Задание 11.

Решить матричное уравнение 
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[image: image29.png]1.2.12. 3ananne 12

3amenanne. Homep 3anaun suibnpactca nexoan 13 sHasenus GyHkuupn mod (n,8)+1.
Hanpuwmep, ecais n=3 u N=2, 1o mod (3,8) ectb octatok or acnenus 3 Ha 8, Te. 3.
Cneaosarenso, BROMDAETCR YeTBEPYad 3a4a4a, FIC 3HAYEHHA NapamcTpoB n:-3,

N=2.

3axaqa 1. Yetepe sranuuxa By,B;,B; w B otkpbian cuer B kaxaom u3 rpex 6an-
xos BBy n b;. B 1abn.1.3 npeacrasnenst pasmeprl Bknanos 8 Gaukax. Bekrop
€=(30,50,20) 3amaeT npoueHTHI, KOTOPHIE HAYMCAAET Kaxablid U3 Gasikos 0o Hete-
yeHnH roga. Halmu A0X0A KLKAOI'C W3 BKIAJYHKOB 33 roa.

Paimepn sknanos, py6.

Tabnuuma 1.3

| Banxn Braaaunku .—]
; B, B; B, B,

"By 100+n 300 700 N-200 :{
Tk 200 N-100 100+n 00
B 100 500-n 200 500

3anaua 2. IIpEANPRATE NPONIBOAKT NPOAYKUMIO TPEX BUAOB W HCTIONLIYET Chipue
ABYX THNOB. HOPMBT“BN 3aTpart Cupba Ha CANRHLUY NPOAYKLUHH Kax10r0o BUAA 342
Hbl 8 Tabn.1.4. Bexrop B(N-10, n) 3anaeT CTOMMOCTS €/MHnUb Chipea. Kaxosbt 06-
tne 3aTPATH NPEANPHUATHA Ka npouisoncTso [00-N ea. NpoayKUMH REPBOTO BH U,
200 en. - sTOporo suaa H 5-N ea. - Tpersero.

HopmaTtseu 3atpar

Tabanua 1.4

__Cupee
1 2 1
2+n N-10
3 0
10 N+n

3axaua 3. B 1a0n.1.5 npiseacno coaepxanne suramunos A, B, C n D s 100 1p
anwernx 1poaykTos My, 11 1 i Cruapko BATAMBHOB KaX010 BHAA COACPARICA B
paitone, novalowen S00 rp. apoaykra Iy, 200 rp. npoayssa I1; w N-100 ¢p

npoaysra L7




[image: image30.png]Conepxanne paramuros 8 100 rp. NpoayKTOB, NI

Tabauna 1.5

[I'Ipo;x_\fkm | BHTaMHHL

[ i A B C I D
[ _,01+i00 001 0 L OIN.
Y .03 0 0,3+/50 0,01

L m 10,2+/100 0.02 N/100 )]

Bamaua 4. B ra6a.1.6 npisesicHO NPOUCHTHOE COAEPKAHHE OCAKCB, KWPOB H yrie-
Bono8 B nuiessix NpoaykTax A B,C.D. Yuntusas cronmocTts Genkon, AHPOs w \re
seoa08 cootsercTeHHO 40, N-10 1 50 eneskitbix camdnu 3a 100 rpasiv, yverano-
BHTH cTOMMOCTL 100 rpamMm KaxKa0ro npoaywra.

Tabmma | 6
Tuuienas UEHHOCTL NPOLYKTOB

[ Tpoaykrw 1 Tiuicrrie koMnonenT, % 7
| Genku AHpbY yraesoam |
10N 30 - 10+N ot

i B 20 I B
o 60 SN |
i - 10 0 T

3ama 5. B mabal 7 vkasano KOIMHECTBO CARRMIL BPOAYKUHA, OTTPYRICMON exe-
SHeBHo na sasosax 12 w3 s nyvre nassadcies L L 1 a 1Y, apiies aoctassa
CAHHMUBL HPCAYKIHA ¢ IGUKI0TO 3302 8 nynky | cocranaget Y0 acueanmn eiam-
v, B nynst I - 110, 8 syuxy {11~ JON, 8 nyner 1Y - 100+10-N. Cocrasmrs mar-
PHILY 33TPAT HA NCPEBO3KY KAKIBIM 33BOIOM. :

Tabnmsa 7
Ko:mneerao o1rpyRacmol RpO2YKIUHHY

Mynxr HaIHANEHHS e . '
1 i ! 1] f 1y :

Fanava 6 Ipetnpusrie apow:soant wiacans Hy Hy Hy u . 3a pacevarpusacvuis
APOMOKYTOK  APCMEHM  JUIAHOBMHA  BHAIYCK  NapOKTEPHIRCICN  MaTpAles
A= (105NN Lha wsrororacHns yTHX midenfi nenoassyetca euipse C.C, u Oy




[image: image31.png]B 1abn.l.8 npuseacHM HOPMbI PacX0Ja CHIPbA Ha CAHHMUY KaAKIOrO W3aenus
CKONbKO CHIPBA KAKAOTO BHAA NOTPeGYeTCA ANs BMNONHEHHS 1aa?

Tabnuua 1.8
Hopmit pacxoaa cHipbA Ha eAMHHLLY H3AETHR
Pacxoa cuipba, kr 1
C Ca G
N 1+n 10 o
5 3 I+n
n 0 N
T 2N r

Jaxaqa 7 [peanpustre npomsoant uineaus My U; w Wy, ans wirotosienns koro-
puix ucioabiyerca cuipse C,Cy,Cont Co. B 1a6n 1.9 nipusenens HopMbl pacxoa bl
pbA Ba eauHuuy Kaxjoro wifteans. Marpmua B=(5 N.1 n) sagaer croumocts | k1
CbIPLA. YCTUHOBHTb CTOMMOCTS ChiPbR, PACXOAYEMOIO HA SAMHNLY HIJETHA KaXKIOFC
BHAA.

Tabanua 1.9
Hopmet pacxona CuIpes Ha CAUHMLY W3ETHA
. Mucans Pacxomewpea, ke
E . CI CI . C‘ C_-_l__‘_‘ ]
| 4] N | n 2
L IN 3 5 e
v 0 1 N 2

3anaua 8. llpeanpustne nofywwio Tpu 3akasa KL # M, kakawii u3 kotopsiy
sraksaer widesus ABC u D (nexoansie pamneie 8 ralmmue 1.10). Matpuu
P=(5.N.2,1) 3anaeT CTOMMOCTD EAMHHLB Kaauloro winenns. Haitin cymmaphyi
cronmoctb 3akazos KL n M.

Tabmua 1.10

CIpyKTypHOE CONEPAKAHNE 1aKT 308
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aseuanne 1. [pi naxokacsnu obparioli Matpsus A”, sapajy o suakom -,
NCHORIOBAICA CHMBO/IBHBINL IHAK PABEHCTBA —>. JHAK = NOIBONACT NOMVMHTL pe-
SNABIUT B ACCHTHUHEIX APOORX, ¢ 3a03BACMWM YHCAIOM umbp HOCIE WNATOH, 3 THAOK
-» - B OGBLIKHOBCHHBIX JIPOCAN.

Taseqane 2. MATHCAD nossonser HpoBOANTE CHCUHATLHBNIE ONCPALMH N
starpmtanu, ecan ORIGIN: =t

Agy — ity 2ICMEHT MATPHI A

A¥ - x i cronGen A,

rows (A) - uHeno crpok A;

cols (A) - wncno croabnos A;

max (A) - HanOOIBINT PICNEHT A,

min (A) - HAHMCHLLINK IAEMENT A,

rank (A) -paur 1cACTBHNEALHON MATPHUM A

tr(A) - CYMM3 THATOHANBHLIX HICMEHTOB, HAINBAEMAN CAL,10M { TPACCOI) A,

angmient (A,B) - ofueannenne AByx MaTPHR, PACHOIOASHHEIX 60k o Gox,
HMEICLHX OQRHAKOBOC SHCD CTPOK,

stack (A,B) - 00eaMHCHAC ABYX MATPHL ¢ pacnonoacHien A Hat B, wuecumx
OAMHAKOBOT YHCRO CTORGLOB

Havke NpHACICHS PEIyNBTaTH YTHX Oncpauni.

Ax=2, A=l AT, rows{A0=3, cols(A)y3, max(A)=7, min(A)=-I1,
rank(A)=3, rankB)=2, .
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Bameuanne 3. LA sLINONHEHNA HIIMBHAYANHLHOTO 3A4aHNA AAHHOIO MOIYHY
MOKHO HCTI0:1b308aTs Nporpamamy B cpeae MATHCAD, paspaGorantivio kadenpoi.
HCHOABIOBAHKE KOTOPOI A0CTATOMHO GUEBHAHO.

Kourpoasisie sonpoce

1. Yto HaspiBacTCx MaTpHucH m Ha n”?

Kaxue MaTpHub HAWBIBAIOTCA KBAAPATHBIMK?

ll.'lﬂ KaKHX MaTpiil on'pcne:lumn HHCIOBAA XAPAKTCPHCTHKA, Hi3hl-

BAEMaA NCTCPMUHAHTOM HIIH OI’IPC)ICHMTCJICM?

. llaftre onpeacnenue onpeaenuTenn 2-ro nopaaxa.

. Aaiite onpenencine onpeseautens 3-ro nopsaka.

. Uro nazuiactca nepectanoekoh w3 n anementos. Kakoso ux obusce uucio?

. BBeAWTC NOHATHE HHBEPCHH H YHCHA HHBEPCHIT ICPCCTAHOBKY.

Jalite oupenenenie oNPEnCIHTENA R-TO NOPA/KA.

. BpeanTe NOHATHE MUHOPA # 2MTeGPAMUECKOIO NONOSHENHS MeMenTa

a[ij).

10.Copmynnpyiite sce cuolicTsa onpeaecintens.

11118 KIKHX MATPHLL OTIPERSARETCS HUCIIOBAK XAPDKTEPHCTHRA, HAThIRA-
eman pauroM matpiisiT Jlafire onpenenchne panra MaTpuLin.

12 Kakue npeofpazopatin MATPHL HATLIBAOT HICMCHTAPHAIMHA?

13.B dem cyTh HaXOMACHIHN PAHFE MATPHIL, C HCIIOILI0BINHCM MTEMEH-
Tapuuix npeobpazosannii?

14 TIoACHITE CYTh MCTOAa OKBAMASIOUDIX MHHOPOB TIPH HAXOKACHKI
PAHTI MATPRUL.

1 “seanTe ONEpatHiCAMKCHIA MATPHIL I YMHOKCHHA Ha ancio. Cop-

=

L-R-CIER - VI
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16 Beeante onepaunio yMHOKeHHS MaTphunt Ha Matpuuy. Chopmyan-
pyWTe CBORCTBA ITON Onepawiy.

17 BeeauTe onepanuio TpaHConupobakina Matpunki. Chopmyanpyi-
Te ce cBoiicTBA.

18 Jaite onpencnenne obpatnoii MaTpuusl, Kakne MaTpuun HMeloT
obpatuyio? _

19 Noacunte mMeTon ['aycca Haxoxneuna obpatiol MaTpHum.

20.BseanTe nonaTHe IHHEHNON 33aBHCHMOCTH # HESABHCHMOCTM CTPOK
(cT10A51OB) MATPHIHL.

21 Taiite onpeneirerne Ga3nenoro Muopa, GasHcHeIX CTpok K croabuos.

22 ChopMmynpyiiTe TEOpeMy 0 HAIMCHOM MUHOPE.

Cmicox pexoMenayemoil auTepaTypn

t. Uneun B.A,, Tlostsk D1 Ananutuseckaa reomerpua. M., 1968. 232 ¢.

2. Bexnemmnes J1.B. Kypc ananuthueckoit reoMeTpiit 0 AHHeHOR atrebpm. M.,
1974.320 c.

3. Byrpos f1.C., Hukonbeknit C. M. Dnesents nuueiinoii anreSphs u ananummscc kol
reomeTprnt. M. Hayxa, 1980.176¢.
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