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COJEPKAHUE

Beenenue

Tema 1. OCHOBHBIE AJITEBPANYECKUE CTPYKTYPBI.

[TpakTueckoe 3ansatue Ne 1. bunapHble anredpanyeckue onepanuy U UX OCHOBHBIE CBOICTBA.
[Ipaktrueckoe 3anstue Ne 2. ['pynmsl.

[Tpaktuyeckoe 3anstue Ne 3. Konbia u mosi.

[Tpaktuyeckoe 3ansatue Ne 4. AnreOpandeckas popma KOMIUIEKCHOTO YHCIA U ACHCTBHUS Hal
KOMIUICKCHBIMHU YHCIIaMH B anrebpanueckoir popme. ['eomeTpuieckoe npeacTaBIeHUe U TPUTO-
HOMeTpudeckas (hopMa 3alicu KOMIUIEKCHBIX YUCE.

[Ipaktuueckoe 3anstue Ne 5. VYMHOXEHHE U JEJICHHUE KOMIUIEKCHBIX yucel B
TpUroHomerpuueckot popme. M3pneuenue KopHs N- ol CTENEHU U3 KOMIUIEKCHOTO YKCIa.

Tema 2. KOJIBIIO MATPUIL HAl KOJIBIIOM. MATPUIIbI HAJI ITOJIEM.
[TpakTuyeckoe 3anstue Ne 6. Marpuiibl HaJ KOJIbLIOM U ONEPALUU HAJl HUMHU.

[TpakTueckoe 3anstue Ne 7. OnpeneneHue U CBOMCTBA ONpEAEIUTENs KBapaTHON MaTpuLbl N-
ro nopsAJKa

[Ipaktnyeckoe 3ansitie Ne 8. MwuHoOpsl W anreOpanyeckue OTMONHEHUS. Bpruncinenue
onpeaenuTens N-ro nopsaka.

[Tpaktuyeckoe 3anstue Ne 9. OOparHast MaTpuia U €€ BEIYUCICHHE.

[Tpaktuyeckoe 3anstue Ne 10. DnemenTapHble mpeoOpa3oBaHuss MaTpull. PaHr mMaTpuibl U ero
BBIYHCIICHHE.

[Tpaktuyeckoe 3ansatue Ne 11. Apudmernueckue N-MepHbIe BEKTOPHI.

[Tpaktuyeckoe 3anstue Ne 12. Mrorooe 3aHstne mo TemaM «OCHOBHBIE anreOpanmdyecKue
CTPYKTYpbI» U « Konblio MaTpull Haa KOJbLOM. MaTpHIibl Haj ITOJIEM»

Tema 3. CUCTEMBI JUHEMHBIX YPABHEHWH HAJ IOJEM. CHUCTEMBI
JUHEWHBIX HEPABEHCTB.

[Ipaktuyeckoe 3ansitie No 13. OCHOBHBIE TOHSTHS TEOPUH PEUICHHS CUCTEM JIMHEHHBIX
ypaBHEHUH. Perienne cuctem TUHEIHBIX YpaBHEHH B MaTpUUHOM popme.

[Tpaktnueckoe 3ansitue Ne 14. Teopema Kpamepa o cuctreme N JMHEHHBIX ypaBHEHUH C N
HEU3BECTHBIMH.

[Tpaktrueckoe 3anstue Ne 15. Perenue cuctem JIMHEHHBIX ypaBHEHH MeTo10M [ aycca.
[Tpaktuyeckoe 3ansTHe Ne 16. OnHOpOIHBIE CHCTEMBI JUHEHHBIX ypaBHeHUN. DyHIaMeHTalb-
Hasl CHUCTEMa PELICHUN OJTHOPOJHOM CUCTEMBI IMHEWHBIX YPAaBHEHHM.

[Tpaktuyeckoe 3anstue Ne 17. HeomqHopogHbIE cCHCTEMBI IMHEHHBIX YpaBHEHUH

[Tpaktuyeckoe 3anstue Ne 18. UroroBoe 3ansTHe mo teme «CHCTEMBI TUHEHHBIX YpaBHEHHMA
Haj nosneM. CHcTeMBbl TMHENHBIX HEPABEHCTB



BBEJIEHUE

Lesbi0 NpaKTHYECKUX 3aHATHI 110 TUCIUIUIMHE «Aredpay sBIseTcs
dbopmupoBanue odmenpodeccrnonanbHoi kommnereHuu OITK-1 6ynymero 6akanaspa mo
Hanpasienuto noarorosku 09.03.02 - udopmanroHHbIe CUCTEMBI U TEXHOJIOTHH.

K umncay 3axa4 ocBoeHHsI THCHHUIIJIMHBI MOYKHO OTHECTH:
- obecrieueHne PyHIAMEHTAILHOM MOATOTOBKY B OJJHON M3 BaXKHEHIINX 00JIaCTeHl COBpPEMEH-
HOM MaTeMaTHKHU,
-03HAKOMJICHHE C OCHOBAMH KJIACCUYECKOH anredpsr;
-00y4eHHe OCHOBHBIM JITeOpanyeCcKUM METOIaM PEIICHHS 33 1a4.

Jucuumimna «AnreOpa» OTHOCUTCS K JUCHUIUITMHAM 00s3aTeIbHOM YacTH |

usyuaercs B 1 cemecrpe.

B mpomecce wu3ydeHWS MUCHUIUIMHBI Yy oOOy4arommxcs (QopMHpyeTcs Clenyromas
KOMIIETEHIIHSI (B COOTBETCTBHH C 00pa30BaTEIbHBIM CTAHIAPTOM):

OIIK-1- CnocobeH ucnop30BaTh MOJOKEHUS, 3aKOHBl M1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTEMaTHKH JUTsl PEIICHHS 33]1a4 MH)KEHEPHOW JCSTEIbHOCTH.

B MeTtoamuecknx yKa3aHHSX IO BBIMOJHEHUIO MPAKTHYECKUX PadOT IO IUCIMILUIMHE
«Anrebpa» onucaHa MOCIEIOBATEIBHOCTh U OCHOBHOE COJICPYKAHHE MPAKTUYCCKUX 3aHITUH 110
qUcuuIuMHe.  JIs  KakJoro MPaKTHYeCKOro 3aHSATHS JIaHbl TEOPETUYECKHE 3aJaHMsd,
NPaKTUYCCKHE 3aJlaHusl, pellacMble B  ayIUTOPHHM, W MPAKTHYECKHE 3aJaHusl  JUIs
CaMOCTOSITENIbHOM paboThI JoMa.



Tema 1. OcHOBHBIE ajire0panvyecKue CTPYKTYPHI.

IpakTnueckoe 3ansaTue Nel.
bunapHble anredOpanyeckue onepanuyv 1 X OCHOBHbIE CBOMCTBA.

Heanb 3aHATHA: U3ydeHUE OMHApHBIX aJIreOpanyecKux ornepanuid U HUX
OCHOBHBIX CBOMCTB.

AKTYaJIbHOCTH 3aHATHSA 3aKIIFOYAETCSA B TOM, YTO IIPU €T0 IPOBENACHUU Y
ctyaeHToB Gopmupyrotcs komnerenuuu OIIK-1; 3HaHus, yMEHHUS 1 HaBBIKY,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(PECCHOHATBHOMN JAEATETbHOCTH.

1.Te0peanec1me BOIIPOCHI K MPAKTUYE€CKOMY 3aHATHIO:

- Onpenenenne anredOpandecKon oneparuu.
- [Ipumepsl anreOpanveckux ornepanui.
-IlonsiTre anreOpbl KaK MHOXKECTBA C ONEPALUSIMH.
- [Ipumepsr anreop.
- Onpenenenne OMHApHOW anreOpanyeckou onepanuu.
- OcHOBHbIE CBOMCTBAa OMHAPHBIX ANTr€OPandecKuX OIeparuii.

1. IpakTU4yeckue 3aJaHNs, peliaeMble B ayIUTOPHU:

3apaua 1. Ompenenensl Jm Ha MHOXkectBax N, Z, Q, 2Z, 2Z+1, R, R*
CJICTYIONTHE OTICPAITAH:
a)(a,b)—ab ,

a
6)(a!b)_>61

B) (a,b)—>aL2b,

r)(a,b)— min{a, b}?

3amauya 2.Kakue wu3 omnepamuii u3 ynpaxHeHuss 1 o005amal0T  CBOMCTBOM
KOMMYTAaTUBHOCTH ?

3amauya 3. Kakue wu3 onepanuil u3 ynpaxHeHuss | oOnagaloT  CBOMCTBOM
aCCOIIMaTUBHOCTH ?

3amaua 4.J[ns omepanuii U3 ympaxHeHusi 1, onpenen€éHHbIX Ha MHOXeCTBe R,
BBISICHUTH, CYIIECTBYET JIM HEUTPAIbHBIN dJIEMEHT. ECiu CyliecTByer,T0 yKas3arh
BCE CUMMETPHU3YEMBIE JJIEMEHTBHI.

3. JloManiHee 3aJaHue:

3amaya 1. Omnpenenensl Ju Ha MHOXkectBax N, Z, Q, 2Z, 2Z+1, R, R*
CJIEIYIOLIME OTEPALINHN:



a)(a,b)—>a+b,
6)(a,b)—a-b,
B)(a,b)—>+ab
r)(a,b)—ab-ba,

1) (a,b)— max{a b} ?

3amaya 2.Kakue wu3 omnepamuii u3 ynpaxHeHus 1 o005alal0T  CBOMCTBOM
KOMMYTaTUBHOCTH ?

3apaya 3. Kakue wu3 omnepamuii u3 ynpaxHeHus 1 o0jagal0T  CBOMCTBOM
aCCOIIMAaTUBHOCTH ?

3apaua 4. /{ng onepaumii U3 ynpaxHeHus 1, onpenenéHHbIX Ha MHOXeCTBe R,
BBISICHUTB, CYILIECTBYET JIM HEUTPAJIbHBIM JIEMEHT. ECIM CyIIEeCTBYET,TO yKa3aTh
BCE CUMMETPHU3YEMbIC SJIEMEHTHI.

PexoMenayemasi iureparypa

1. OcHoBHast 1uTepaTypa:

1. BunGepr 2.B. Kypc anre6psr: yuebuuk / 3.5. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemusoB A.O. Jluneiinas anre0pa u reomerpusi: yueoHoe nocodbue / A.O. Pemuzos, U.P. llladapeBny. - Mocksa:
®dusmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoTHUTE/ILHASL JINTEPATYpA :

1. Kocrpukun A.W. Beenenue B anredpy: yueouuk / A.A. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anredpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum mocryna:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.W. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anaredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronmn A.I1. Jlunelinas anreOpa v aHATUTHYECKAsi TEOMETPHsI [ DIEKTPOHHBIH pecypc]: yaebHoe mocodue / A.IL.
YeromiwuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIE. - PocToB-Ha-JloHy: FOxHEIH (henepansHblil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html

5. Unbun B.A. Jluneiinas anreopa: yueOnuk / B.A. Umsun, 3.1, [To3Hsk. - 6-¢ u31., crepeotun. - MockBa:
Ouzmatiur, 2021. - 278 c. - (Kypc BbIcuIel MaTeMaTHKH U MaTeMaTtnieckoi Gpusuku.Bein. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=68974

IpakTnueckoe 3ansaTue Ne2.
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I'pynusl.

Heas 3ansaTus: OnpeaeneHre rpymnibl, OCHOBHBIE CBOWCTBA TPYIIIL.

AKTYaJIbHOCTH 3aHATHSA 3aKIIFOYAETCSA B TOM, YTO IIPU €T0 IPOBENCHUUN Y
ctyaeHToB opmupyrotrcst komrereHn OIIK-1 ; 3Hanus, yMeHuUs U HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(ECCHOHATBHON ACSITETFHOCTH .

1.TeopeTnyeckne BONPOCHI K MPAKTHYECKOMY 3aHATHIO:
- OnpeneneHue Tpyniebl.

- [Ipumeps! rpymir.

-AJJINTUBHBIC TPYIIIIHI.

-MyJnbTUIIMKATUBHBIE TPYIIIIHL.

-OCHOBHBIE CBOWCTBA TPYIIIL.

- OnpenesneHne NoArpymibl.

2. HpaKTuquKne 3a/laHUsI, p€lllacMbI€ B ay/IMTOPHUN:

3anaua 1. Kakue u3 ykazaHHHBIX HUXKE COBOKYITHOCTEH OTOOPaKEHUI MHOKECTBA
M ={1,2,...,n} B ceOs1 00pa3yeT rpymniy OTHOCUTEIIBHO YMHOKEHHUE:

a) MHOYKECTBO BCEX OTOOpaKEHU;

0) MHOECTBO BCEX HHBEKTUBHBIX OTOOPaXKEHMI;

B) MHO>KECTBO BCEX CIOPBEKTHUBHBIX OTOOPAKEHHIA;

I') MHOXECTBO BCEX OMEKTUBHBIX OTOOPaKEHHIA;

1) MHOKECTBO BCEX YETHBIX MEPECTAHOBOK;

€) MHOYKECTBO BCEX HEUETHBIX MEPECTAHOBOK.

o ax+b
3amaua 2. JlokazaTh, 4TO MHOXECTBO (PYHKIIMI BUaa Y = 4’ rae a,b,c,dell u
CX+

ad —bc =0, SBAsETCA IPYIION OTHOCUTEIBHO ONEPALIMH KOMIO3UIUU (HYHKIIHMA.

3. JloMmaniHee 3a/1aHueE:

3anaua 1. Kakue u3 yka3aHHHBIX HM)KE COBOKYITHOCTEH OTOOpaKEHUN MHOKECTBA
M ={,2,...,n} B cebst 0Opa3yeT rpymiry OTHOCUTEILHO YMHOXEHHE:

a) MHOYKECTBO BCEX OMEKTHUBHBIX OTOOpaKEHU;

0) MHOXECTBO BCEX UYETHBIX MEPECTAHOBOK;

B) MHOKE€CTBO BCEX HEUETHBIX MEPECTAHOBOK.



Pexomennyemas qutepatypa

1. OcHoBHast 1uTEpaTypa:

1. Bunb6epr 2.B. Kypc anrebpsr: yuebuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmoB A.O. Jluneitnas anre6pa u reomeTpusi: yaeoHoe ocodue / A.O. Pemmsos, U.P. lladgapesuu. - Mockaa:
Ousmataurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoJHUTEJBHAS JUTEPATYpA :

1. Koctpukun A.W. Beenenue B anre6py: yuebuuk / A.M. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHOBbI
anreOpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum pocryma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpuxun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukua. — Mocksa: MITHMO, 2020. - Y. 2.
JIuneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum nocryna:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.W. BBenenue B anreopy: yueonuk / A.M. Koctpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromnuu A.I1. Jlunelinas anreOpa v aHATUTHYCCKAsI TEOMETPHs [ DIEKTPOHHBIHN pecypc]: yueOHoe mocobue / AT
YerosuH. - DJICKTPOH.TEKCTOBBIC NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH dhenepansHbiii yHuBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum nocryma: http://www.iprbookshop.ru/68568.html

5. Wneun B.A. Jluneitnas anreopa: yaeonuk / B.A. MnbuH, 3.1, [To3usk. - 6-¢ usn., crepeotur. - MockBa:
Ommaraurt, 2021. - 278 c. - (Kypc BbIcIIei MaTeMaTHKN 1 MaTeMaTHaeckoi ¢pu3nku.Bem. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTnueckoe 3ansaTue Ne3.
Kouabua u noas.

eab 3aHATHA: ONIPECIICHUE KOJIbIIA,0CHOBHBIE CBOMCTBA KoJiell. [loHsTre o,
OCHOBHBIC CBOMCTBA MOJICH.

AKTYaJIbHOCTDH 3aHATHS 3aKJIFOYAETCS B TOM, YTO IPU €0 POBEACHUU Y
cTyneHToB hopmupytorcst komneteHuu OIIK-1, ; 3Hanus, yMeHUs! U HaBBIKU,
KOTOpPBIE CTAaHYT OCHOBOU UX MPO(PECCUOHATIBHON JIEATEIIbHOCTH .

1.TeopeTn4yeckne BONPOCHI K MPAKTHYECKOMY 3aHATHIO:

- OnpenienieHre KoJiblia.

-ITpumepsl Kouen.

- OCHOBHBIE CBOMCTBA KOJIEIL.

-Jlenurenu HyJIs.

-MynbTUNIIVIMKATUBHAS TPYIIIA KOJIbIA C €AMHULICH.
-ITonarue noJs.


http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html
http://biblioclub.ru/index.php?page=book&id=68974

-IIpumeps! nomnen.
- OCHOBHBIE CBOMCTBA IIOJIEH.

2. [IpakTHYecKue 3a1aHNs], pelliaeMble B Ay TUTOPUH:

3amaua 1. Kakue U3 ciaeayronmx 4ucIOBbIX MHOKECTB 00Pa3yIoT KOJIbIIO
OTHOCHUTEIHHO OOBIYHBIX OTICPAIMIA CIIOKCHUSI I YMHOKCHHUS:

a) MHOYKECTBO BEUIECTBEHHBIX YMCEN BUIA X + y\/E ,rae X,yeQ;
0) MHOKECTBO BEIIECTBEHHBIX YUCEN BUA X + y%/i ,rae X, yeQ;

B) MHO>KECTBO BEIIIECTBEHHBIX YUCEN BUJIA X + y%/i + Z%/Z ,rne X,¥,2€Q.
3apaua 2. Kakue u3 koserl B 3a71auax 1 SABIISIFOTCS MOJISIMHU ?

3. /lomamiHee 3aaHue:

3agaua 1. Kakue u3 clieQyromux YuCI0OBBIX MHOKECTB 00pa3yroT KOJIbIIO
OTHOCHTEJIHHO OOBIYHBIX OIEPAIIii CIIOKEHHS U YMHOKCHHS:

a) MHOYXECTBO Z;

0) maokectBo NZ(N>1);

B) MHOKE€CTBO HEOTPHUIIATEIIbHBIX ETIBIX YUCEIT;
r) MHOXecTBO Q.
3agauya 2. Kakue u3 xkosell B 3a71a4ax 1 SBIISIFOTCS IOJISIMH ?

Pexomenayemas quteparypa

1. OcHoBHast 1uTepaTypa:

1. BunGepr 2.B. Kypc anre6psr: yuebuuk / 3.B. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemusoB A.O. Jluneitnas anredpa u reometpusi: yueoHoe nmocodue / A.O. Pemusos, U.P. lladgaperuy. - Mockasa:
®usmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoHUTEIbHAS JIUTEPATYPA :

1. Kocrpukun A.W. Beesenue B anre6py: yuebuuk / A.A. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anredpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.W. Benenue B anredpy: yueOnuk / A.W. Kocrpukua. — Mockea: MITHMO, 2020. - Y. 2.
JInneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromun A.I1. Jluneitnas anreOpa u aHAIUTHYECKAs TeOMETpHs [ DIEKTPOHHBIN pecypc]: yaebnoe mocobue / A.I1.
YerosuH. - DIIEKTPOH.TEKCTOBBIE JIaHHbIe. - PocToB-Ha-J{ony: HOxHbIN denepanbHblii yHuBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html

5. Unbun B.A. Jluneiinas anreopa: yueOnuk / B.A. Unbun, O.I". [To3usk. - 6-e u3a., crepeotni. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcmel MaTeMaTHKH 1 MaTeMaTtnieckod pusnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=68974
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IIpakTH4yeckoe 3ansitue Ne4.

AureOpandeckass ¢gopmMa KOMILUIEKCHOT0 YHMCJIA M 1eMCTBUS HAJ
KOMILJIEKCHBIMM YHCJIaAMU B ajireopandeckoi popme. I'eomerpudeckoe
NpeaCTABJICHHEe W TPUTOHOMeTpHYecKas opMa 3anucu KOMILIEKCHBIX
yHceJ YUCaa.

Hean 3ausiTHSA: TpE/ICTABIICHUE KOMIUIEKCHBIX YMCEN B aredpanydeckoi ¢popme,
JEHCTBUS HAJI KOMIUICKCHBIMH YHCIaMu B anreOpandeckoit hopme; ['eomerpude-
CKO€ TIPEJICTAaBIICHNE U TPUTOHOMETpHUUYecKasi hopMa 3amiCH KOMIIJICKCHBIX YUCE.

AKTYaJIbHOCTH 3aHATHSA 3aKIIFOYAETCSA B TOM, YTO IIPU €T0 NPOBEACHUU Y
ctyaeHToB opmupyrotcst komrereHn OIIK-1; 3Hanus, yMeHHs U HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(PECCHOHATBHON ACSITETFHOCTH .

1.Te0peanec1me BOIIPOCHI K MPAKTUYE€CKOMY 3aHATHIO:

-IIpeacraBneHre KOMIUIEKCHBIX YHCEN B alre0pandeckoit popme.
-CroxeHre 1 yMHOKE€HHUE KOMILUIEKCHBIX YKcel B anredpandeckoii popme.
-Conpspk€HHbIE KOMIUIEKCHBIE YHCTIa.

-Jlenenue KOMIUIEKCHBIX YuCeN B aliredpanyeckoit hopme.

- W3BneueHne KBaJpaTHOTO KOPHA U3 KOMIUIEKCHOTO 4YHCIIa B alreOpanyeckoi
dbopwme.

-I'eomeTprueckoe mpeacTaBiIeHHEe KOMIUIEKCHBIX YHCEIL.

- ['eomeTpuueckoe mpeacTaBieHue 1EHCTBUM HaJl KOMITJIEKCHBIMU YHCIIAMH.
- OnpeneneHre MOTYJIT KOMIUIEKCHOTO YHUCIIA.

- OnpenencHue apryMeHTa KOMIUIEKCHOTO YHCTIa.

- TpuronomeTrpudeckas opmMa KOMIUIEKCHOTO YHCIIA.

2. IlpakTHyeckue 3a1aHNsl, peliaeMble B Ay IUTOPHU:

3agaua 1. BeIUHUCINTD BBIPAKECHUSA:
a) (2+1)3—i)+(2+31)(3+4i);
(1 + 3|)(8 —1i).

(2+ |)
(1 + |)
-
3agaya 2. Boruuciauts i
3apayva 3. Pemuth ypaBHeHI/IHZ

B) — 3

77 98 57 n , T N — 1eJ10e 4mucio.



a) 22=5-12i:  6) z° —52+4+10i =0.
3agaua 4. 1300pa3uth Ha MIOCKOCTH TOUKH, COOTBETCBYIOIIUE YucaaM 5, -2, -3i,
103,

3anayva S. YKa3aTb reOMETPUYECKUN CMBICII BEIPAKEHUS ‘Zl — 27

,THC 21 U 29 -

3aJIaHHbIE KOMIIEIKCHBIE YHCIA.
3agava 6. M300pa3nuTh Ha MIIOCKOCTH MHOYKECTBO TOUYEK, COOTBETCBYIOLIUX
KOMILJIEKCHBIM YUCJIAM Z, YIOBJIETBOPSIIOIIUM YCIIOBUSIM:

a)argz:%; 6)[7<2 ®) [z-1-i[<1; 1) 1<[z-2i<2.

3agaua 7. Peunts ypaBHenue |Z|+2=8+4i.

3anaua 8. Haiitu TpuronomeTpudeckyro GopMy dmcia;

a) —2; 6)-3i; B)l-i; r)1+iv3; 1) -1+i/3; e) —1-i/3;
%) 1+ Ccosp +ising,

3. JloManiHee 3aJaHue:

3ajgaua 1. BoIUUCINTE BHIPAKCHUSA:
a) 2+1)@+7)—1+2)G+3); 6) B+i)>-3B-i)%

B) (2+ i)(4_1+i).
1+1

3amava 2. Pemnts ypaBHEHUS:

a) 22=3—4i: 6)2°—(1+i)z+6+3i=0. B)z°+(2—-7)z+13-i=0.
3agaya 3. HaliTu Bce KOMIUIEKCHBIE YUCIIA, CONPSIKEHHBIE CBOEMY KBaJparty.
3agauya 4. Halitu KOMIUIEKCHBIE YKCIa, COOTBETCTBYIOIINE BEPIIMHAM KBajpaTa C
OCHTPOM B Ha4YaJIC KOOpAMUHAT, CO CTOpOHAMH AJIMHBI 1, mapauiCJIIbHBIMU OCAMU
KOOpAMHAT.

3agauya 5. M300pa3uth Ha TNIOCKOCTH MHO>KECTBO TOUYEK, COOTBETCBYIOLIUX
KOMIIJICKCHBIM YUCJIaM Z, YAOBJICTBOPATOIINUM YCIIOBUAM:

a) [z2=1; 0)|z+3+4i|]<5; B)2<|7<3.
3agaua 6. Pemuth ypaBHCHHE ‘Z‘ —z=8+12i.

3anaua 7. Haiitu TpuronomeTpuyueckyro GopmMmy 4ucia:
a)5; 6)i; B)1+i; r)1-iv/3; n) —3+i; e)—~3-i; x) cosa—isina.

Pexomenayemas qurepatypa

1. OcHoBHas aUTEpaTypa:

1. BunGepr 2.B. Kypc anre6psi: yuebuuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum moctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. Pemusos A.O. JIuneiinas anredpa u reomerpusi: yaueoHoe nocobue / A.O. Pemusos, 1.P. llladapesny. - Mocksa:
®dusmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum nmocryna:http://biblioclub.ru/index.php?page=book&id=68387



http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387

2. lonoJiHNTEIbHASI TUTEPATYpA :

1. Koctpukun A.W. Beenenue B anre6py: yueonuk / A.M. Koctpukun. - Mocksa: MIITHMO, 2020. - Y. 1. OcHOBbI
anreOpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpuxun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukua. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. BBenenue B anrebpy: yueonuk / A.M. Koctpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronunu A.I1. Jlunelinas anreOpa v aHATUTHYECCKAs TEOMETPHs [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue / A.IL.
YeromnuH. - DIEKTPOH.TEKCTOBBIE JaHHbIe. - PocToB-Ha-/lony: FOxHbIi dhenepanbublii yausepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum gocryna: http://www.iprbookshop.ru/68568.html

5. Nnsun B.A. Jluneitnas anre6pa: yaeouuk / B.A. Mnbun, 3.1, [To3usk. - 6-¢ usn., crepeotur. - MockBa:
Ommariurt, 2021. - 278 c. - (Kypc BbIcmiei MaTeMaTHKN 1 MaTeMaTHdeckoi ¢pu3uku.Bem. 4). - ISBN 978-5-9221-
0481-4.

Pexxum mocrtyma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTuyeckoe 3ansitue Ned.
YMHOKEeHHE U JeJIeHHe KOMILIEKCHBIX YHUCeJ B TPUTOHOMETPHUYECKOH (popme.
HN3BIeYeHre KOPHA N- Ol CTENEeHU U3 KOMILUIEKCHOT0 YA,

Leab 3aHATHA: ISHCTBUS HAJl KOMIUIEKCHBIMU YUCJIAMU B
TPUTOHOMETPHUUYECKOU (hopMme.

AKTYaJIbHOCTb 3aHATHS 3aKJIIOYAETCS B TOM, UTO IPU €TI0 NMPOBEACHUN Y
CTYJIEHTOB (DOPMUPYIOTCS KOMIIETCHIIMH ; 3HAHUS, YMEHUS U HaBBIKU, KOTOPBIC
CTaHyT OCHOBOM UX TIPO(HECCUOHATEHOM EATETbHOCTH .

1.TeopeTnyeckue BONPOCHI K NPAKTUYECKOMY 3aAHATHIO

- YMHOX€EHUE KOMIUIEKCHBIX YUCEN B TPUTOHOMETPUYECKOH (opMme.
- [leneHune KOMIUIEKCHBIX YUCEN B TPUTOHOMETpHUUECKOU Popme
- ®opmyna Myagpa.
-3BneueHne KOpHs N-0il CTEMEHU U3 KOMIUIEKCHOTO YUCIIA.
-I'eomeTpuyeckoe peacTaBIeHUe KOpHEW N-OK CTENEHU U3 KOMILIEKCHOI'O YUCIIA.
- MI3BnieueHne KOpHs N-0U CTENEHU U3 €AUHUIIBI.
-IIepBooOpa3Hbie KOPHU N-OM CTETIEHU U3 €AMHUIIBI.
- MynpTUIUIMKAaTUBHAS IPyIIIa KOPHEN N-OU CTENIEHU U3 €IUHULBI.
2. IlpakTHYecKue 3aaHusl, peliaeMble B Ay IUTOPUM:
3anaya 1. BbIYHCIUTH BBIPAKECHHUS:


http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html
http://biblioclub.ru/index.php?page=book&id=68974

. 12 . .
1-i3) "~ (—1+|J§)15+ (-1-i/3)*°
il B 20 20

@$-i @+
3anaua 2. [Ipu N € Z BBIYUCIUTH BBIPAKEHUS:

. n
1-I1tga . . \n
; O :
a) (“ itgaj ; 0) (L+cosp+ising)

a) @+i)!0%¢ ) (

3agaua 3. [IpeacTaBuTh B BUJC MHOTOYWICHOB OT SINX U COSX PYHKIIMH:
a) sin5x; 0) COos5X.
neZ.

3agaua 4. Boruncinurs:

a) 8fi 6) &2v2(1-i); B) 4—72(1—iv/3);
7-2i  4+14i .
' ‘duiﬁ Y2 B

3agauva 5. Pemnts ypasuenne: (z+1)" +(z-1)" =0.

3agaya 6. BerunciauTs:

a) Y1 6) 41; B) {1.

3amaua 7. Haiitu Bce nepBooOpa3Hbie KOPHU N- O CTETICHU U3 €IMHUIIBI, €CIIU a)
n=2, 6) n=3, B) n=4, 1)n=6.

3. lomanHee 3a1aHue:
3agaua 1. BbIUUCINUTD BBIPAKCHUS:

30
. . 3+i
a) (1+|\/§)130; 0) (\/§+|)30; B) [\/1—+| j :
3apava 2. [Ipu N € Z BBIYUCIUTD BBIPAKCHHUS:
1-iv3)
a) L+)"™; 6)( J .
2
3anaua 3. [IpeacTaBuTh B BUE MHOTOUIEHOB OT SINX U COSX (DYHKITHH:
a) Sin4x; 0) cos4x.
3amaua 4. JlokazaTs paBeHCTBa
. nx __ (n+1)x
sin—Cos
a) COSX + COS2X + ...+ COSNX = —2 - 2 (x#2krkeZ);
sin—
2
. nx __ (n+1)x
sin—Cos
6) SINX+SiN2X +...+sinnx = 2 2 (x#2kz,keZ).

X
sin—
2



3agaua 5. BeruuciauTe:

a) 3i; 6) /- 4; B)Q/a; r){8J3i—8;

H)?\’/l_sl —51+2_I +2.
1+1 2—1

3agauva 6. Pemnts ypasuenue: (Z+i)" +(z—i)" =0

Pexomenayemas qureparypa

1. OcHoBHast 1uTEpaTypa:

1. BunGepr 2.B. Kypc anre6psi: yuebuuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmszoB A.O. Jluneitnas anrebpa u reomeTpust: yaedHoe nocodue / A.O. Pemmsos, U.P. [lladgapesuu. - Mockaa:
®dusmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=68387

2. JlonoiHUTEIbHAS JIUTEPATYPA :

1. Koctpukun A.W. Beenenue B anre6py: yueonuk / A.M. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHOBEI
anreOpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum nocryma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.W1. Benenue B anredpy: yueonuk / A.W. Kocrpukua. — Mockea: MITHMO, 2020. - Y. 2.
JIuneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum nocryna:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OcCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yerosnuu A.IL. Jluneiinas anredpa v aHaATUTHYECKAsi TeOMETpUst [ DJIEKTPOHHBIN pecypc]: yuebnoe mocodue / A.I1.
YerosuH. - DJIEKTPOH.TEKCTOBBIE NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH dhenepansubiii yauBepcurert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexum nocryma: http://www.iprbookshop.ru/68568.html

5. Wnbun B.A. JluneitHas anreOpa: yueOnuk / B.A. Umsun, 3.1 [To3Hsk. - 6-¢ m31., crepeotun. - MockBa:
Ommarurt, 2021. - 278 c. - (Kypc BbIcIIei MaTeMaTHKH B MaTeMaTHdeckoi ¢pu3uku.Bem. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=68974

Tema 2. Kosibo MaTpuil Hag KOJIbHOM. MaTpuubl HAX OJIEM.
IIpakTnueckoe 3ansaTue Ne6.

MaTtpuubl HaJ KOJIbIOM U ONlePAIMU HAJ{ HUMH.

Heab 3ausiTHSA: omnepauyy HaJ MaTPULIAMUA U UX OCHOBHbBIE CBOMCTBA.

AKTYaJIbHOCTD 3aHATHS 3aKIIFOYAETCS B TOM, YTO IPU €T0 NPOBEACHUU Y
cTyaeHToB hopmupyrorcs kommnetreHuu OIIK-1; 3HaHus, yMeHUs U HABBIKH,
KOTOPbIE CTAaHYT OCHOBOW UX MPO(HECCUOHATBHOMN 1EATETbHOCTH .


http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html
http://biblioclub.ru/index.php?page=book&id=68974

1.Teopernyeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO!
- [lonsiTne MarTpuLbL.

- [IpsAMOyTOIBHBIE U KBAAPATHBIE MATPHILIBIL.

-C0€eHre OTHOTUITHBIX MaTPUL.

-YMHOKEHUE MaTPUIl HA YUCIIO.

-YMHOX€EHHE MaTpULL.

-OCHOBHBIE CBOWCTBA OIlepaluil Ha/i MATPULIAMH.

2. lIpakTHYecKue 3a1aHNsl, pelliaeMble B Ay TUTOPUH:

3anayva 1. [lepeMHOXHUTH MaTPHULIBL:

3 4 5 3 29 1 2 1h)(1 31 200
)2_31 218'6)313212')2100
a — . X . . B
3 110 -3 1 2 1){1 31 0013
™ - B 00 31
3agaya 2. BeinmoaHUTE 1€HCTBHS:
3 0 2 -4 6 1
1 2 -1 2
0 1 3 2 2 -5 22
1-2 -1 1 2|+
2 2 0 2 -2 6 4
2 1 1 2
010 1 3 0 1
3agaua 3. BeruncianTs:
) 010 oY
12 2 0 0 20
a)|2 1 -2|, 0)
0 0 0 3
2 2 1
0 00O
3anava 4. Beruucnaute 3HaueHue MHOrousieHa f(x) oT MaTtpuubl A:
211
f)=xX-3x+2, A=1 2 1]|.
11 2

3amava 5. Peminth cicTeMy MaTpUYHBIX YPaBHEHHIA:

0 1 0 -2
2X -Y = X +2Y = ,
-1 0 2 0

3. JlomamHee 3aj1aHue:
3anava 1. [lepeMHOXNUTH MaTPUIIBI:
2 3 5 1 -1 3)(1 5 2
1 5 3 _ _
a) 1-1 4 =2|; 6)|-1 1 -3[|0 3 -1|;
2 31
3 -1 1 2 - 6)(2 1 1

o O - -

O O - -

0 O

0 O

1 -1
-1 1



110 0)(1 1 0 O
1 2 0 0|1 3 0
3) :
0 0 3 1/|]00 1 2
0 031)00 31
3amava 2. BbIOTHUTH JEHCTBUS:
1 -2 2
3020 -2 0 -3
2 -1 1
01 2 1§ +/ 0 6 -3
-1 1 -2
2 300 5 -2 8
2 2 -1
3agaya 3. Boruucinurs:
010 0Y 11 1 1Y
0 01O 11 -1 -1
a) 0)
0 001 1 -1 1 1
0 00O 1 -1 -1 1
3anava 4. Beruucaute 3HaueHMe MHOrowieHa f(x) oT MaTpuubl A:
210
fX)=x-2x+2, A=|0 2 0
1 11
3amava 5. Peminth cuicTeMy MaTpUYHBIX YPaBHEHHIA:
11 10
X+Y = , 2X +3Y = .
01 01

Pexomenayemas qureparypa

1. OcHoBHast 1uTEpaTypa:

1. Bunbepr 2.B. Kypc anrebpsr: yuebuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=63299
2. PemusoB A.O. Jluneitnas anredpa u reometpust: yueoHoe nmocodue / A.O. Pemusos, U.P. llladaperuu. - Mocksa:
®usmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoTHUTE/ILHASL JTUTEPATYpA :

1. Kocrpukun A.W. Beenenue B anredpy: yueouuk / A.A. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anredpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum mocryna:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.W. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anareodpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctymna:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronunu A.I1. Jluneiinas anreOpa u aHATUTHYECKAsI TeOMETPHs [ DIEKTPOHHBIN pecypc]: yaebHoe mocodue / A.IL.
YerosuH. - DIIEKTPOH.TEKCTOBBIE JIaHHbIe. - PocToB-Ha-J{ony: HOxHbIN denepanbHblii yHuBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html



http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html

5. Wnbun B.A. Jluneiinas anreopa: yueouuk / B.A. nsun, 3.1, ITo3usk. - 6-¢ u3., crepeotu. - MockBa:
Ommariaut, 2021. - 278 ¢. - (Kypc BbICIICH MaTeMaTHKH B MaTeMaTHuecKoi (pusuku.Bei. 4). - ISBN 978-5-9221-
0481-4.

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTH4yeckoe 3ansitue Ne /.
OnpeneseHue U CBOMCTBA OMNpPeAeJHUTE 1 KBAAPATHOH MATPULbI N-
ro MOPHAAKA.

He.]'ll) 3aHATHUA: IDUMCHCHUC OIIPCACICHUA U CBOMCTB OIIPCACIINUTCILA
KBaﬂpaTHOﬁ MaTpHIbl N-ro nopsaaKa AJisd €ro BbIYUCIICHU.

AKTYaJIbHOCTH 3aHATHS 3aKJIIOYAETCS B TOM, UTO IPH €TI0 NMPOBEACHUN Y
ctyneHToB ¢popmupyrorcs komnereHuuu OIIK-1; 3HaHus, yMeHUS U HaBBIKH,
KOTOPBIE CTaHYT OCHOBOU UX MPO(PECCUOHATIBHON JIEATEIIbHOCTH .

1.TeopeTn4yeckne BONMPOCHI K MPAKTHYECKOMY 3aHATHIO!

- [IepecTaHOBKM KOHEYHOT'O MHOXKECTBA.

-HETHOCTP NEPECTAHOBKH.

-IToncraHoBKH.

-UETHOCTh MOJCTAHOBKHU.

- OnpeneneHue onpeaeauTeNsa KBaApaTHON MATPUILbI N-TO MOPSJIKA.
-BeiunciieHue onpeaenureneit 2-ro nopsjka.

- Beruncnenue onpenenurenei 3-ro nopsiaka.

-IIpeobpazoBanus onpeneauTeNs KBaIpaTHOW MaTPHIILI N-TO TOPAJIKa,
HEU3MEHSIOLINE €TO .

-PaBHOIIPaBHOCTH CTPOK U CTOJIOIIOB ONPEACIUTETIS.
-IIpeoOpazoBanus onpeneauTes KBaJpaTHOW MaTPHUILLI N-TO TOPAJIKa,
obpamatomue ero B 0.

-Campblii 001U ciTy4ail paBeHCTBA HYJIIO OMPEAeIUTENs.
-IIpeoOpazoBanus onpeaeauTes KBaapaTHON MaTPUILLI N-ro MOPsJIKa,
MTOJIBEPTaIOIINE €TO JIETKO OTCIICKUBAECMBIM U3MEHEHUSIM.

2. IlpakTH4yeckue 3aJaHNs, peliaeMble B Ay IUTOPHH:

No 1. Onpenenuth 4KCIIO MHBEPCH B MEPECTAHOBKAX (32 HCXOHOE PACTIONIOKEHUE
BCEJIa, €CJIM HET 0COOBIX YKa3aHUM,IPUHUMAETCS pacnojooxkenue 1,2,3,... B
BO3pACTAIOIIEM MOPSJIKE):

a) 2,3,5,4,1.

0) 1,9,6,3,2,5,4,7,8

B) 1,3,5,7,....2n-1, 2,4,6.8,...,2N.


http://biblioclub.ru/index.php?page=book&id=68974

No2. BI)I}ICHI/ITB, KaKHUC U3 MPUBCACHHBIX HHUXKC HpOI/I3BC,Z[€HI/Iﬁ BXOJAT B
OIIPpCACIUTCIIN COOTBCTCTBYIOIIUX ITOPAAKOB U C KAKUMHU 3HAKAMM:

a) Q3818355 58545 0) A1y Ay 536 s 5 B) Ao 703605107 4550 g 5+

Ne 3. Bi6patb 3HaueHus i 1 K Tak, 4TOOBI IPOU3BEACHUE @, oty Aoty Ay il
BXOOWJIO B OIIPCACINUTCIIb 7-T0 ImopAaaKa CO 3HAKOM ILIHOC.

Ne 4. Haiiti 4iIeHBI ONpeAeuTeIist 4-T0 TOpsi/Ka, COMCPKAIINE JIEMEHT a,, U

BXOJAIINE B OIPEAEIUTEND CO 3HAKOM ILIIOC.
Ne 6. Beruncnuthb onpeaennTen 2-ro nopsiaKa:

5 2 a’® a
a : 0 .
) 7 3 )ab b'j
Ne 7. BoluucnuTh onpeaenuTenan 3-ro nopsaka:
2 1 3 4 -3 5
a)5 3 2, 0) 3 -2 8]
1 4 3 1 -7 -5
3agaua 8. BeIUHUCINTE ONIPENETUTEINH, UCITOIb3YsI CBOMCTBA U ONPECIICHUE:
. 2 3 a4 7 6 9 4 4 1 5 3 5 4
1 0 -2 6 6 31 2 9 8
)_32_513 6)|7 8 9 -1 -6 W17 -3 8 -9
Vi1 2 10 af > P '
1 -1 -2 4 5 4 2 4 7
-2 9 -8 25
-7 0 -9 2 -2 1 8 3 3

3. JlomamiHee 3aJlaHHUE :

Ne 1. Onpenenuts 4UCIIO UHBEPCHIl B IEPECTAHOBKAX (32 UCXOAHOE
pacmnoioKeHHe BCea, €CIIU HET 0COOBIX YKa3aHUM, IPUHUMAETCS PACIIOIO0KEHUE
1,2,3,... B BO3pacTaromiemM mopsiike):

a) 6,3,1,2,5,4;

0) 7,5,6,4,1,3,2;

B) 2,4,6,...,2n,1,3,5,....2n-1.

No 2. BbIsICHUTB, KaKh€ U3 CICAYIOIIMX MPOU3BEICHUN BXOIAT B PA3BEPHYTOE
BBIPAKECHUE OIPEIEIIETENIEN COOTBETCTBYIOIIUX MOPSAIKOB U C KAKUMH 3HAKAMMU:

a) 83922831846955964; 0) 831813952845804; B) 83482184681 7873954962
Ne 3. BeiOpaTh 3HaueHus i, j, K Tak, utoObl mpousBenenue as1djgdy jazsa44ask

BXOJIMJIO B pa3BEPHYTOE BhIPAXKEHHUE IIIECTOTO MOPSIAKA CO 3HAKOM MUHYC.
No 4. Tlonb3ysick oprieeieHUEM, BBIYUCIUTD CIACAYIONIUE ONIPEACIUTEIIN:

a 3 0 5 1 0 2 a
0O b 0 2 2 0b O
a) , 0) .
1 2 ¢ 3 3 ¢ 4 5
0 0 0 d d 0 0 O




Ne 5. Beraucnure onpenennTennu:

3 5 ab ac

Vs 30 Yhd cd

No 6. BeranciauTh onpeneuTenu:
1 2 3 -1 5 4

ayb 1 4, ©6)3 -2 0.
3 2 5 -1 3 6

Sanaqa 7. BeIUuciauTh OIIPCACIINUTCIIN, UCITIOJIB3YA CBOMCTBA U OIIPCACIICHHUC. !

4 4 -1 0 -1 8 -5 -7 -2 2 -2 16
1 -1 1 =2 2 3 7 5 2 3 O 0 4 0 -5 0
1 3 -1 3 3 2 7 5 2 3 2 0 -2 0 2 O

2) 6) B) .
-1 -1 4 3 12 2 1 1 2 6 4 6 -1 15 -5
-3 0 -8 -1 17 6 6 5 7 5 -4 10 1 14 ©
2 1 1 2 2 1 3 0 -2 0 3 O

Pexomenayemas quteparypa

1. OcHoBHast 1uTepaTypa:

1. BunGepr 2.B. Kypc anre6por: yuebuuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=63299
2. PemusoB A.O. Jluneiinas anre0pa u reomerpusi: yueonoe nocodbue / A.O. Pemusos, 1.P. llladapesuny. - Mocksa:
®dusmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoHUTEIbHAS JIUTEPATYPA :

1. Kocrpukun A.W. Beenenue B anredpy: yueouuk / A.A. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum mocryna:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.W. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronun A.I1. Jlunelinas anreOpa v aHATUTHYECKAsi TeOMETPHsI [ DIEKTPOHHBIN pecypc]: yaebHoe mocodue / A.IL.
YeromuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIC. - PocToB-Ha-JloHy: FOxHEIH (henepansHbIil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexum nocryma: http://www.iprbookshop.ru/68568.html

5. Unbun B.A. Jluneiinas anreopa: yueOnuk / B.A. Unbun, D.I". [To3Hsk. - 6-¢ u3a., crepeorni. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcmel MaTeMaTHKH U MaTeMaTtnieckod gpusnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctymna: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTnueckoe 3ansaTue Ne§.
MuHopbI M ajgredpanveckue 10N0JHeHUsI. BolunciieHue onpeaeauresisi N-ro
MOpPsSiAKA.


http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html
http://biblioclub.ru/index.php?page=book&id=68974

He.]'lb 3aHATHS: BEIYUCIICHUEC OIIPCACIUTEIIA N-TO MOpPsaKa C IOMOIIBIO
Pa3JI0KCHUSA 110 3JICMCHTAM CTPOKHU HUJIN CTOJ'I6Ha.

AKTYaJIbHOCTD 3aHSTHUS 3aKII0YAETCS B TOM, UTO MPU €ro MPOBEACHUH Y
cTyneHToB hopmupyrorcs kommnereHuuu OIIK-1; 3HaHus, yMEHUsI U HABBIKU,
KOTOpbIE CTaHYT OCHOBOM UX MPO(HECCUOHATBLHOM 1eATETbHOCTH .

1.TeopeTruueckue BONPOCHI K MPAKTHYECKOMY 3aHSITHIO:
- MuHOpBEI.

- AnreOpanyeckoe JIOMOJIHEHUE AJIEMEHTA ONIPEACIIUTEIS.

- Teopema o nmpousseneHun a;A;.

- Paznoxxenue OIIPCACIINUTCILA 110 DJICMCHTAM CTPOKH HUJIN CTOJI6Ha.
- Beruucnenue OoIpeacIUTEIIsI N-TO IMopsaKa.

2. HpaKTuquKne 3a/laHUsI, p€lllacMbI€ B ay/IMTOPHUN:

3anaqa 1. Paznmaras mo TpGTBGfI CTPOKC, BEIYUCIUTDL OIIPCACIUTCIIb

2 -3 4 1
4 -2 3 2
a b ¢ d
3 -1 4 3

3ajaua 2. BeIUUCIUTE ONIPECIUTEINN:

5 -7 -2 2 -2 16
1 2 3 4 0 0 4 0 -5 0 4 -2 0
o2 2 58 gl2 0 20 2 0 32 -2
1 2 10 4 6 4 6 -1 15 -5 2 3 -1
2 9 -8 25 5 _4 10 1 14 6 2 3 -6 -3
3 0 -2 0 3 0
3 2 4 5 6 3 4 5 27 44 40 5
4 -3 2 -4 4 -3 2 -4 20 64 21 4
Dig 5 3 70 ®s 2 3 70 DUz 20 _13 2
3 4 2 9 3 4 2 9 46 45 -55 8

3. JlomamiHee 3aJlaHHUeE :
3anaua 1. Pa3naras nmo BTopomy cToi011y, BBIUUCIUTE ONPEAETUTEINb

5 a 2 -1
4 b 4 -3
2 ¢ 3 -2
4 d 5 -4

3ajgaua 2. BeIUUCIUTE ONIPEICITUTEINN:



.
1 -1 1 =2 1001 1002 1 1004
L 0 2 6 6 001 1002 1003 100
1 3 -1 3 1002 1003 1001 1002
a) ., 6)|7 8 9 -1 -6, B) ,
1 1 4 3 L 4 0 4 s 1001 1001 1001 999
3 0 -8 -13 T 1001 1000 998 999
7 0 -9 2 =2
4 3 3 5 14 13 3 -13 4 6 -5
)3432 )—7—4210 0 6 5
T
3 25 4' Mo 23 0 -23 32 4 6
2 4 2 3 7 12 -2 -6 4 5 2

Pexomennyemasi qurepatypa

1. OcHoBHas auTEpaTypa:

1. Bun6epr 2.B. Kypc anrebpsr: yueouuk / D.5. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemusoB A.O. Jluneitnas anrebpa u reomeTpusi: yueoHoe nocobue / A.O. Pemusos, U.P. llladaperuu. - Mockasa:
dusmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

Pesxxum mocryna:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoTHUTE/ILHASL JTUTEPATYPA :

1. Kocrpukun A.W. Beenenue B anre6py: yueonuk / A. M. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anrebpy: yueonuk / A.W. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anreopa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum nocryna:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.W. Beenenue B anredpy: yueOnuk / A.U. Kocrpukus. - Mocksa: MITHMO, 2020. - 4. 3.
OcCHOBHBIE CTPYKTYpHI anreOpsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronmn A.I1. Jlunelinas anreOpa v aHATUTHYECKAsi TeOMETPHs [ DIEKTPOHHBIN pecypc]: yaebHoe mocodue / A.IL.
YeromwuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIC. - PocToB-Ha-JloHy: FOxHEIH (henepansHbIil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html

5. Unbun B.A. Jluneiinas anreopa: yueOnuk / B.A. Unbun, D.I". [To3usk. - 6-e u3a., crepeoru. - Mocksa:
Ouzmataur, 2021. - 278 c. - (Kypc Bblcmel MareMaTHKi U MaTeMarnieckod ¢usnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexum nocryma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTyeckoe 3ansaTue Ne9.

OoOpaTHass MmaTpuua U eé BbIYHCJICHHUE.

Hean 3aHsTHA: BRIUKCIEHUE 00paTHON MaTpulpl 10 (GopMyJie sl BBIYUCIICHUS
0OpaTHOM MAaTPHUIIBI.

AKTYaJIbHOCTb 3aHATHS 3aKJIIOYAETCS B TOM, UTO MPU €T0 MPOBEACHUU Y
ctyneHToB ¢popmupyrorcs komnereHuuu OIIK-1; 3HaHus, yMeHUS! U HaBBIKH,
KOTOpPBIE CTAaHYT OCHOBOM UX MPO(PECCUOHATILHON JIeATEIIbHOCTH.


http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html
http://biblioclub.ru/index.php?page=book&id=68974

1.TeopeTuyeckue BONMPOCHI K MPAKTHYECKOMY 3aHATHIO:

-OOpatHas MaTpuIa.

-EnuHCcTBEHHOCTH 00paTHOM MaTpPUIIbI.

-Brrancnenne o0paTHOM MaTpHUIIbI C TOMOMIBIO AIEMEHTAPHBIX MPE0Opa30BaAHUIA.
-dopmyna 11 BBIYUCICHUST 0OpaTHOM MaTPHUIBI.

-YCrioBus CyIecTBOBaHUST 00paTHON MaTpPHIIHI.

-HeBbIpoKIeHHBIE MaTPUIIBI.

2. HpaKaneCKne 3a/laHUsI, p€IlIacMbI€ B ayIMTOPHUN:

3amava 1. Haiiti ¢ moMoOIIbi0 TPUCOSAMHEHHON MaTpUIIBl  OOpaTHYIO K
MaTpHulIIE:

1 1 1 1
2 5 7 2 7 3
)12 6)34 Yl 3 4 )3 9 4 )11—1—1
a ’ ’ B ) r y .
3 4 5 7 5 o 3 {5 3 A 1 -1 1 -1
I 1 -1 -1 1
3amava 2. Pemints MaTpu4HbIE YPABHEHUS:
1 2 3 1 30
a) ! 3]){—[1 1} 0)|3 2 —-4|x=|10 2 7
12) 11) T !
2 -1 0 10 7 8

2 1. 0) (00 1) (0 1 0
B)|1 2 0[x|0 1 0[=[1 0 0.
001 (1 00/ (000

3. JloMmaniHee 3aJaHueE:
3apava 1. Haiiti ¢ moMOIIbIO TPUCOSTMHEHHON MaTpUIIBl  0OpaTHYIO K

MaTpHuIe:

0010 2 000

100 0 60001 3 400 12 2
a)0001, )0200,3)2—31,r)21—2,
0100 0010 3 - - 2 21

3anava 2. Perunts MaTpU4HbIE YPABHEHUS:

s ) oG o o)

5 3 1 8 3 0 1 2 10
B) X| 1 3 -2|=|-5 9 0}, r)212X=112.
5 2 1 2 15 0 1 2 3 -1 21

Pexomenayemas jqureparypa



1. OcHoBHas JuTeparypa:

1. BunGepr 3.B. Kypc anre6psr: yueonuk / 2.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmzoB A.O. Jluneitnas anre6pa u reomeTpusi: yaeoHoe mocodue / A.O. Pemmsos, U.P. Hladapesuu. - Mockaa:
Ousmataurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum nmocryna:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoJHUTEJbHAS JUTEPATYpA :

1. Kocrpukun A.W. Beenenue B anre6py: yuebuuk / A.U. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBEI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpuxun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukua. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. BBenenue B anrebpy: yueonuk / A.M. Koctpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2,

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronuu A.I1. Jluneiinas anreOpa v aHATUTHYCCKAs TEOMETPHsI [ DIEKTPOHHBIHN pecypc]: yueOHoe mocobue / AT
YerosuH. - DJIEKTPOH.TEKCTOBBIC NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH dhenepansubiii yHuBepcurert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html

IIpakTnueckoe 3ansaTue Nel(.
PaHr maTpuubl M ero BbIYHCJICHHE.

Leab 3aHATHSA: TPUBEICHUE MATPHUI] K CTYIIEHYATOMY BUY C IOMOIIBIO
AJIIEMEHTAPHBIX MPE0OpPa30BaHMI; BEIUMCICHUE PAHTa MATPHIIHI C TTOMOIIBIO
AJIEMEHTAPHBIX MPE0OpPa30BAHUIA.

AKTYaJIbHOCTb 3aHATHS 3aKJIFOYAETCS B TOM, UTO IPU €T0 MPOBEACHUN Y
ctyneHToB ¢popmupyrorcs komnereHuuu OIIK-1; 3HaHus, yMeHUsI U HaBBIKH,
KOTOpPBIE CTAaHYT OCHOBOU UX MPO(PECCUOHATIBHON JIEATEIIbHOCTH .

1.Teopernyeckue BONPOCHI K MPAKTHYECKOMY 3aHATHIO:

-Panr maTpuupl.

- Panr ctynen4aToil MaTpuIbl

- DJeMeHTapHbIe NPeoOpa30BaHUs MATPHUII.

-OKBHUBAJIEHTHBIE MATPHULIBI.

-IIpuBeneHne MaTpUIIBI K CTYIIEHYATOMY BULY. .

- Boruncnienue panra MaTpHIlbl ¢ MOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUil.

2. [lpakTHyeckue 3a1aHNsl, peliaeMble B Ay IUTOPHUH:


http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html

1. ITpuBecTH MaTpULBl K CTYNEHYATOMY BUAY C TOMOILBIO 3JIEMEHTAPHBIX

72 -38
147 -80
219 -118|
141 -72

MMEET HauMEHBIINHN

npeoOpa3oBaHUIA:
4 1 7 -5 1
8§ 2 2 11 ) 0 7 1 -3 5
a)| 1 7 4 25 ) 3 4 5 3 2
-2 4 2 -1 3 5 5 3 _1
-6 4 8 -1 6 3 1 1 2 -1
-5 2 4 1 3 o 2 -1 1 2
B)| 7 2 4 3 4 3 2 -1 1
2 4 8 -7 6 12 9 8 -7 3
3 2 4 -5 3 -12 5 -8 5 1
2. HaiiTu paHr cieayronx MaTpHIl ¢ TTOMOIIBIO 3JIEMEHTApHBIX IPeoOpa3oBaHui
3 -1 3 2 5 25 31 17 43 24 19 36
5 -3 2 3 4 75 94 53 132 49 40 73
a) , 0) ; B)
1 -3 -5 0 -7 75 94 54 134 73 59 98
7 -5 1 4 1 25 32 20 48 47 36 71
31 1 4
. A 4 10 1
3. Haiitu 3HaueHus 1, Ipu KOTOPHIX MaTpuUlia L7 17 3
2 2 4 3

panr. UeMy paBeH paHT IIpU HAaWJECHHBIX A W Y€MY OH PaBEH IIPU APYTUX

3HAYECHUIX A ?

3. JlomamiHee 3aJlaHUeE :
1. IIpuBecTH MaTpUIlbl K CTYNEHYATOMY BUJY C IIOMOIIBIO JIEMEHTAPHBIX

npeoOpa3oBaHuUM:
1 7 7 9
7 5 1 -1
Dy 2 1 3
-11 3 5
77 32 6 5 3
32 14 3 2 1
B 6 3 1 00
5 2 010
4 1 001
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2. Haiitu paHr cieayromux MaTpull C IOMOIIBIO AJIEeMEHTapHbBIX MPeoOpa3oBaHMi:

4 3 -5 2 3
8 6 -7 4 2 47 —-67 32 201 155
a)|4 3 -8 2 7(,0)|26 98 23 -294 86| ,
4 3 1 2 -5 16 —-428 1 1284 52
8 6 -1 4 -6
17 -28 45 11 39

24 -37 61 13 50
B) |25 -7 32 -18 11|,
31 12 19 -43 -55
42 13 29 -55 —68

1 2 -1 2
3. UemMy paBeH paHr MaTpuIlpl |2 —1 A 5| IpH pa3iNMYHbIX 3HAYCHUSIX A 7
1 10 -6 1

Pexomennyemas qureparypa

1. OcHoBHast 1uTepaTypa:

1. Bunbepr 2.B. Kypc anrebpsr: yuebuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=63299
2. PemusoB A.O. Jluneitnas anredpa u reometpusi: yueoHoe nmocodue / A.O. Pemusos, U.P. llladaperuy. - Mocksa:
®usmariurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoHUTEIbHAS JIUTEPATYPA :

1. Kocrpukun A.W. Beenenue B anredpy: yueouuk / A.. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anredpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anrebpy: yueonuk / A.W. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anareodpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronun A.I1. JIuneiinas anreOpa 1 aHaTUTHYECKast TeOMETpUst [ DIIEKTPOHHBIH pecypc]: yueOHoe nocobue / A.I1.
YeronuH. - DIIEKTPOH.TEKCTOBBIE JIaHHBIe. - PocToB-Ha-J{ony: HOxHbIN denepanbhblii yHuBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html
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http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html

5. Wnbun B.A. Jluneitnas anreopa: yueouuk / B.A. nsun, 3.1, TTo3usk. - 6-¢ u3., crepeotui. - MockBa:
Ommaraut, 2021. - 278 ¢. - (Kypc BbICIICH MaTeMaTHKH B MaTeMaTHUeCKoi ¢u3uku.Bei. 4). - ISBN 978-5-9221-
0481-4.

Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTnueckoe 3anarue Nell.
Apudmernyeckue N-MepHbIC BEKTOPHI.

He.]'[b 3AaHATHA: I[CﬁCTBHH Hal apI/I(i)MeTI/ILIGCKI/IMI/I N-MCPHBIMHU BEKTOPAMH,
JIMHEHHAs 3aBUCUMOCTb CUCTEMBI apH(i)MeTH‘K?CKI/IX N —MEpPHBIX
BCKTOPOB,HAXOXKIACHUC Oa3uca u paHra CHUCTCMbI apI/I(i)MeTI/ILICCKI/IX N —MEPHBIX
BCKTOPOB.

AKTYaJIbHOCTb 3aHATHS 3aKJIFOYAETCS B TOM, UTO IPU €T0 MPOBEACHUN Y
ctyneHToB ¢popmupyrorcs komnereHuuu OIIK-1; 3Hanus, yMEHUsI U HaBBIKH,
KOTOPBIE CTaHYT OCHOBOW UX MPO(PECCUOHATIBHON JIEATEIIbHOCTH .

1.TeopeTnyeckne BONPOCHI K MPAKTHYECKOMY 3aAHATHIO

- Apudmernueckue N-MepHbIE BEKTOPHI .

- JleiicTBud HaJ apu(PMETUIECKUMU N-MEPHBIMU BEKTOPAMHU.

-JIuHeliHas 3aBUCHMOCTbh CUCTEMBI ApU(PMETHUECKUX N —MEPHBIX BEKTOPOB.
- baszuc u panr cucrteMbl apupmMeTHIecKuX N —MEPHBIX BEKTOPOB.

2. IlpakTHyeckue 3a1aHNsl, peliaeMble B Ay IUTOPHU:

1. HaitTu BEeKTOp X U3 ypaBHEHUS:
4a +2a,+3a,+4x =0, e a, = (5-8,-12), a,=(2,-14,-3), a,=(-32-54).
2. Ilyctb 3a1aHa TIMHEWHO HE3aBUCUMAsl CUCTEMA BEPTOPOB ..., d, . BBIICHUTB,
SBJIETCS JIM JTMHEIHO 3aBUCMMBIMON cHCTEMAa BEKTOPOB
b =3 +2a, +a, +a,, b, =2a,+5a,+3a,+2a,, b, =3a +4a, +2a,+3a,
3. Haiitu Bce 6a3uchl CUCTEMBI BEKTOPOB:
a, =(12,0,0), a, =(1,2,34), a,=(36,00) .
4. Haiitu xakoil-HuOyb 6a3UC CHCTEMBI BEKTOPOB
a=052-31), a,=(41-23), a=01-1-2), a,=0B4-12), a4 =(7-6-70) 1
BBIPA3UTh Yepe3 3TOT 0A3UC OCTANIbHBIE BEKTOPbI CUCTEMBI.

3. JloManiHee 3aJaHue:
1). 1. Haiitu BeKTOp X U3 ypaBHCHHUS:

A, —x)+2a, +x) =Ha, +x), tne @, = (2513), a,=(101510), a,=(41-11).


http://biblioclub.ru/index.php?page=book&id=68974

2. IlycTp 3a1aHa TMHENHO HE3aBUCUMAs CHCTEMA BEPTOPOB .., 4, . BBISICHUTS,
SBJIETCS JIX JIMHEMHO 3aBUCUMBIMOM CHCTEMA BEKTOPOB

b, =3, +4a, ~5a, —2a, +4ay, b, =8a, +7a,~2a,+5a,~10a, b, =2a, —a, +8a,~a, + 24
3. Haiitu Bce 6a3uchl CHCTEMBI BEKTOPOB:

a, =(4,-13-2), a, =(8,-2,6,-4), a,=3-14,-2), a, =(6,-2,8,4).

4. Haitnute kakoi-HUOYh 6a3UC CUCTEMBI BEKTOPOB U BBIPA3UTh YEPE3 ITOT
0a3uC OCTAIbHBIE BEKTOPBI CUCTEMBI:

a) 4 =(2-135), a,=(4-313), a,=3-234), a,=(4-1-1517);

6) @ =(23-4-1), a,=(1-213, a=(5-3-19), 4 =(38-9-5);

B) 4, =(227-1), a,=0B-124), a,=@113]).

2). IloarotoBbTech kK coOecepoBaHuio MO TeMaM «OCHOBHBIE anreOpanyuecKue
CTPYKTYpb» U « KoJibI1o MaTpuIl HaJ KOJBIIOM. MaTpHIlsl Ha/ MOJIEM»
1O CJIETYIOIINM BOIPOCAM :

Tema 1. OcHOBHBIE ajire0panvdecKue CTPYKTYPbI

1. Anre6paundeckas onepaiusi (onpeesieHue, MpuMepshl).

2. OCHOBHBIE CBOMCTBAa OMHAPHBIX alTeOpandyecKux ONeparui .

3. IlonsTre anreOpsl Kak MHOKECTBA C ajnreOpandecKuMu ornepanusamu. [Ipumepst
anreop.

4 Ilonstue rpymnmsl (onpenenenue, npumepsl). [loarpynmna. OcHOBHBIE CBOMCTBA
TPYIIIL.

5. [lonsiTue xombua (onpeaenenue, npumepsbl). OCHOBHBIE CBOMCTBA KOJIEII.

6. OOpaTumble dJIEMEHTHl KOJIblIa C €AUHUIIeH. MyJIbTHUIUIMKATUBHAS Tpymma
KOJIbLIA.

7. llonsitue nosid. [lone paumoHanbHBIX U MOJE IEUCTBUTEIBHBIX YHUCET.

8. [Toyie KOMIUIEKCHBIX YuceN (ITOCTPOCHHUE).

9.Anrebpanyeckas popMa KOMIUIEKCHOTO YKCJIA U IEUCTBUS HAJl KOMILJIEKCHBIMU
yuciaaMu B asiredpandeckoi popme.

10.I'eomeTprueckoe NpeAcTaBIeHNE KOMIUICKCHBIX YHMCEIT U IEMCTBUNA HAJl HUMH.

11. Tpuronomerpuyeckas popMa 3anucu KOMIUIEKCHBIX YHCEIL.

12.[leticTBus HaJ KOMIUIEKCHBIMU YHCJIaMHA B TPUTOHOMETPHUUYECKOU popme.
13.13Bneyenne KopHe N-CTENEHU U3 KOMILJIEKCHOTO YHUCJIA.

14 I'pynina kopHe#l N-CTENEHU U3 €IUHUIIBI.

Tema 2. Kouabmo marpui Hag KoJbIOM. MaTpulbl HAJ M0JIEM.

1. Martpuiibl OHTHOTUIIHBIE, paBHBIE, KBapaTHble. HyneBas matpuna. CioxeHue
MAaTPHI U €r0 CBOKCTBA.

2. AnuTUBHAS TPyNIa OJTHOTUITHBIX JEHCTBUTEIHHBIX MATPHII.

3.YMmHoxeHue Marpuilbl Ha uwucio. [lpousBeaenue wmatpuil. CBOMCTBa 3THUX
OTeparvu.

4. Konb1o KBaIpaTHBIX JACHUCTBUTEIBHBIX MAaTPUIL N-TO MOPSIKA.

S.11epecranoBku. UeTHOCTH IEPECTAHOBKU.



6.IToncrtanoBKU. YETHOCTH MOJICTAHOBKH.

7.0npenenurens  KBaApaTHOM — Marpuuel  N-r0  nopsaka.  BeraucineHue
onpeaeauTenen 2-ro u 3-To nopskKa.

8.CBoliCcTBa OINpeAeIUTENEH KBaIPaTHOM MaTpULIbI N-Io MOPsAKa.

9.MuHop u anreOpandeckoe IOINOJIHEHUE 3JEMEHTa ompeaenutens. Teopema o
IpOU3BEICHUN djj Ajj .

10.Paznoxkenue onpeneianTens Mo IeMEHTaM CTPOKU WM cToyiona. Beruncienue
ONpENENUTENS N-r0 NOPSAIKA.

11.06parnas matpuna. EAMHCTBEHHOCTh OOpaTHOM MAaTPHULIBI.

12..@opmyna sl BBIUMUCICHHUS OOpaTHOM MaTpHIlbl. YCIOBUSA CYIIECTBOBAHUS
0OpaTHOI MaTPHIIHL.

13. I'pymnma KBagpaTHBIX HEBBIPOXKIAEHHBIX MATpPHI] N-TO MOPSIKA.

14.Panr maTpuubl. PaHr cTyneH4aTol MaTpuibl

15.9nemenTapHbie mpeoOpa3oBaHusl MaTPHIl. DKBUBAJICHTHBIC MATPUIIBI.
16.IIpuBeneHne MaTpuLbl K CTYIIEHYaTOMY BHJY. .

17.BpiunciieHrie paHra MaTpuilbl ¢ TOMOIIBIO AJIEMEHTaPHBIX MTPEOOPa30BAHUM.
18. Apudpmernyeckne N-MepHbIE BEKTOPHI .

19.JleiicTBust Hag apuPMETHIECKUMU N-MEPHBIMU BEKTOPaAMHU.

20.JIuneliHas 3aBUCUMOCTh CUCTEMBI apU(METUUECKHX N —MEPHBIX BEKTOPOB.
21.ba3uc u paHr cucteMbl apu(pMEeTUIECKIX N —MEPHBIX BEKTOPOB.

3) HOI[I'OTOBBTCCI) K CO6€CGILOBaHI/IIO II0 BBIINNOJIHCHHBIM JOMAIIHUM 3aJaHHIM
mo teMaM «OCHOBHBIC aﬂre6pa1/1qec1<ne CTPYKTYPBD> U « KOHBI_[O MaTpull HaId
KOJIBIIOM. ManI/IHBI HaId ITIOJICM»

Pexomenayemas qurepatypa

1. OcHoBHasi TuTEpaTypa:

1. Bun6epr 2.B. Kypc anre6psr: yuebuuk / D.5. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmsoB A.O. Jluneitnas anrebpa u reomeTpusi: yaeoHoe nocodue / A.O. Pemusos, U.P. llladgapesuu. - Mockaa:
dusmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoTHUTE/ILHASL JIUTEPATYpA :

1. Kocrpukun A.W. Beesenue B anredpy: yuebuuk / A.A. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anre6py: yueonuk / A.W. Kocrpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum moctymna:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anreopy: yuebnuk / A.W. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctymna:http://biblioclub.ru/index.php?page=book&id=62951
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4. Yeromunu A.I1. Jluneitnas anreOpa u aHATUTHIECKAs TeOMETpHs [ DJIEKTPOHHBIN pecypc]: yaebHnoe mocobue / A.II.
YeroJsuH. - DJIEKTPOH.TEKCTOBBIC NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH (henepansubiii yausepeurert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum poctyma: http://www.iprbookshop.ru/68568.html

5. Nnsun B.A. Jluneitnas anre6pa: yaeouuk / B.A. Mnbun, 3.1 [To3usk. - 6-¢ usm., crepeotur. - MockBa:
Ommariurt, 2021. - 278 c. - (Kypc BbIcmIei MaTeMaTHKH B MaTeMaTHdeckor ¢pu3uku.Bemr. 4). - ISBN 978-5-9221-
0481-4.

Pesxxum moctyma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTHyeckoe 3ansaTue Ne 12.

Hrorosoe 3ansaTue no reMaM «OCHOBHBIE anreﬁpanqecxne CTPYKTYPHI » U
((KOJII)HO MaTpul HaJd KOJbIIOM. ManI/I]_[l)I HaJ ITOJIEM ).

eab 3aHATHS: TPOBEpPKA 3HAHWM, YMEHHN U HABBIKOB MO TeMaM «OCHOBHBIE
anreOpanyeckue CTPyKTypb» U « Koo MaTpuil HajJ KOJIbIIOM. MaTpuIlbl Haj
IIOJIEM)

AKTYaJIbHOCTh 3aHATHSA 3aKIIOYaeTCd B TOM, YTO MPU €ro MNPOBEACHUU Y
CTYJICHTOB TPOBEPSIETCS YpPOBEHB dbopmupoBanus  kommerenuuu OIIK-1;
3HaHWM, yMEHUN U HABBIKOB 10 TEMam

«OCHOBHBIEC aredpanydeckue CTPYKTYphD» M « Kombpllo MaTtpuil Haa KOJBIIOM.
Martpuipl Hajg TOJIeM»,  KOTOpPBIE CTaHYT OCHOBOM HMX MpOQeCcCHOHATBHON
JEATEIIbHOCTH.

Ha 3ansiTiu cTyA€HTBI IPOXOJSIT:

1.CobecenoBanue 1o TemMam «OCHOBHBIC alreOpanyecKue CTPYKTYPbD» U«
Konbprio marpuiy Haj  KoJiblloM. Matpuiel Haj TOJIEM» IO TEOPETHYECKUM
BOIPOCAM.

2.CobecemoBaHye 1O BBITIOJIHEHHBIM JJOMAIITHAM 3aJaHusM 10 TeMaM «OCHOBHBIC
anredpandecKkre CTPYKTYpbD» W « KoJbpIlo MaTpuil Haax KOJBIIOM. MaTpuilbl Haj
TIOJIEM)

Pexomennyemas qureparypa

1. OcHoBHast 1uTepaTypa:

1. Bunbepr 2.B. Kypc anrebpsr: yuebuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemusoB A.O. Jluneitnas anrebpa u reometpust: yueoHoe nmocobue / A.O. Pemusos, U.P. llladapesuy. - Mocksa:
®usmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pesxxum mocryna:http://biblioclub.ru/index.php?page=book&id=68387

2. JlonoJHATEBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beesenue B anre6py: yueonuk / A. . Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.
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Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Kocrpukun A.U. Beenenue B anredpy: yaeonuk / A.M. Kocrpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anareopa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. BBenenue B anrebpy: yueoHuk / A.M. Koctpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2,

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=62951

Tema 3. CucremMbl JJUHEHHBIX YPaBHeHUl HaA mojeM. CucTemMbl JHHEHHBIX
HEPaBEHCTB.

IIpakTuyeckoe 3ansitue Ne 13.

OcHOBHBIC TIOHATHSI TEOPHUM PEHICHUS] CHUCTEM JIMHECHHBIX YpPaBHEHHIl.
Pemenune cucreM JIMHEHHBIX YPABHEHUI B MAaTPUYHOM opMme.

Iean 3aHATHS: PEIICHUE CHUCTEM JUHEWHBIX YpPaBHEHUU B MAaTPUYHOU popme.

AKTYaJIbHOCTb 3aHSATHSI 3aKJIIOYAETCS B TOM, YTO MPU €ro MPOBEACHUH Y
ctyneHToB hopmupyrores kommereHnus OIIK-1; 3HaHus, yMEHUS U HaBBIKH,
KOTOpPBIE CTAaHYT OCHOBOU UX MPO(EeCCUOHAIBHON JIEITEIIbHOCTH .

1.TeopeTn4yeckne BONPOCHI K MPAKTHYECKOMY 3aHATHIO:

-OCHOBHBIE ITOHATUS TEOPUHN PEIICHHS CUCTEM JINHEWHBIX YPaBHEHUN

- Teopema Kponekepa-Kanesnnu.

- Kpurepuit onpenenéHHOCTH CUCTEMBI IMHEUHBIX YPABHEHUM.

-3anuch CUCTEM JIMHEHHBIX YpPaBHEHHI B MaTpUUYHOU opMme.

-Penienuie cucrem JIMHEHHBIX ypaBHEHUI B MaTpUUHON (opMme.

-YCnoBus, NpU KOTOPBIX MOXHO PEIIMTh CUCTEMY JIMHEMHBIX YPAaBHEHUN B
MaTpuyHO# opme.

2. [lpakTHyeckue 3a1aHns, pemiaeMblie B Ay IMTOPHU:

Pemmth cucTeMbl TIMHEHHBIX YpaBHEHUI B MaTpuuHOU hopme:
2X—-y—-6z+3t+1=0,

2X—y+3z=9,
) Jax_s A 5) X—-2y—-4z+9t-5=0, )
a — =—
X—oy+z="% Ix—4y+27-15t+32=0,
4X—-Ty+1z=5.

X—y+2z-6t+8=0.
2X, +2X, —X; + X, =4,

4%, +3X, —X; +2X, =6,

8%, +5X, —3X; +4x, =12,

3%, +3X, — 2%, + 2X, =6.


http://biblioclub.ru/index.php?page=book&id=63140
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2%, +5X, + 4%, + X, = 20, X 49X, +4X%, +2X,— =0,
X, +3X, + 2%, + X, =11, 2X —2X, + X3+ X, —6=0,

2%, +X, + 3%, + 2, =6, M) 15y +6x, +3%, + 2%, ~320,

3X, +8X, +9x; +2X, =37. 2X, +3X, + X, + X, =0.

3. JloMmaniHee 3aJaHue:

PemuTh cucTeMbl JINHEWHBIX YpaBHEHUH B MAaTPpUIHOU (hopMme:

2% + 2%, — X3 + X, =4, 3x, +4x, +x;+2x, +3=0,
4x, +3X, — %, +2X, =6, 3%, +5X, +3X; +5%,+6=0,

3) g +5x, —3x, +4x, =12 O) 1 6x +8x, + x, +5%, +8=0,
3X, +3X, — 2%, +2X, =6. 3%, +5X, +3X; +7X, +8=0.
6X+5y—2z2+4t+4=0, 2X+y+4z+8t=-1,
O9Xx—-u+4z-1-13=0, X+3y—6z+2t=3,

B) 1 3xsays27-2t-1-0, ) \ax_2y42:-2t=8,
3X-9y+2t-11=0. 2X—-y+2z=4.

2X—-5y+3z+t=5,
3X—-7y+3z—-t=-1,
5Xx-9y+6z+4t=7,
4x—-6y+3z+1=8.

1)

PexoMenayemasi murepaTtypa

1. OcHoBHasi TuTEpaTypa:

1. Bun6epr 2.B. Kypc anrebpsr: yuebuuk / D.5. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmzoB A.O. Jluneitnas anre6pa u reomeTpusi: yaeoHoe ocodue / A.O. Pemmsos, U.P. llladgapesuu. - Mockaa:
®uszmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoHUTEIbHAS JIUTEPATYPA :

1. Kocrpukun A.W. Beesenue B anredpy: yuebuuk / A.A. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.W. Benenue B anredpy: yueOnuk / A.W. Kocrpukua. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukua A.W. Beenenue B anredpy: yuedbnnk / A.W. Kocrpukus. - Mocksa: MITHMO, 2020. - 4. 3.
OCHOBHBIE CTPYKTYpHBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromnuu A.IL. Jlunelinas anreOpa v aHATUTHYECKAsi TEOMETPHsI [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue / A.IL.
YeroJuH. - DJIEKTPOH.TEKCTOBBIE NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH (henepansubiii yauBepeurert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html

5. Unbun B.A. Jluneiinas anreopa: yueOnuk / B.A. Unbun, O.I". [To3nsk. - 6-e u3a., crepeorni. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcIIel MaTeMaTHKH U MaTeMaTnieckol ¢pusnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=68974
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IIpakTnyeckoe 3ansitue Ne 14,
Teopema Kpamepa o cucreMe N JIMHEHHBIX YPABHEHUN ¢ N HEM3BECTHBLIMM.

Heans 3ansaTus: npuMeHenne Teopembl Kpamepa a1 perenus onpeaeaéHHbIX
CUCTEM N JIMHEWHBIX YPABHEHUI C N HEM3BECTHBIMH.

AKTYaJIbHOCTDH 3aHATHS 3aKIIFOYAETCS B TOM, YTO MPH €T0 IPOBEACHUU Y
ctyneHToB hopmupyrorcs kommetrennus OIIK-1; 3Hanms, yMeHUs U HaBBIKH,
KOTOPBIE CTAaHYT OCHOBOM UX TPO(HECCHOHATHLHOMN NEeATEITLHOCTH .

1.TeopeTudeckue BOMPOCHI K MPAKTHYECKOMY 3aHATHIO:

-Teopema Kpamepa o cuctemax N JTUHEMHBIX YPABHEHUH C N HEM3BECTHBIMM.
—YcnoBusi, Ipy KOTOPBIX pUMeHsieTcs TeopeMa Kpamepa.

2. HpaKTuquKne 3a/laHUsI, p€lllacMbI€ B ay/IMTOPHUN:

Pemuth cucteMy ypaBHeHuii 1o npasmity Kpamepa:

2X—y—-6z+3t+1=0, 2X +2X, — X3 + X, =4,

2X—y+3z=9,
) 3X 5y+ : . 5) X—2y-4z+9t-5=0, ) 4%, + 3%, = X3 +2X, =6,
a - =— B
X—oy+z=-4 TX—4y+22-15t+32=0, 8, +5X, —3x; +4x, =12,
4X—7y+2=5.

2%, +5X, + 4%, + X, = 20,
X, +3X, + 2%, + X, =11,
r)

2X, + X, +3X; + 2X, =6,
3x, +8X, +9x; +2X, =37.

3. JloManiHee 3aJaHue:

X—y+2z-6t+8=0.

1)

3%, +3X, —2X%, + 2X, =6.
X, +9X, +4%, +2X,-2=0,
2X, —2X, + X3+ X, —6=0,
95X, +6X, +3x%; +2x, -3=0,
2X, +3X, + X, + X, =0.

Pemute cucrtemy ypaBHenumii o npasuiny Kpamepa:

2x, + 2x, +11x;, +5x, = 2,
X, + X, +5X; +2X%, =1,
) 2X, + X, +3X; + 2X, =3,
X, + X, +3%; +4X, =-3.
6X+5y—2z+4t+4=0,
9Xx-u+4z-t-13=0,
3X+4y+2z-2t-1=0,
3x—-9y+2t-11=0.

B)

Pexomenayemas qurepatypa

1. OcHoBHasi iuTEpaTypa:

0)

r)

3x, +4x, +x,+2x,+3=0,
3%, +5X, +3X; +5%,+6=0,
6X, +8X, + X, +5%, +8=0,
3%, +5X, +3X; +7X, +8=0.
2X+y+4z+8t=-1,
X+3y—-6z+2t=3,
3X—-2y+2z2-2t=8,
2X—-Yy+27=4.

2X—-5y+3z+t=5,
3X—-7y+3z—-t=-1,
5x-9y+6z+4t=7,
4Xx -6y +3z+t=8.

1)



1. BunGepr 3.B. Kypc anre6psr: yueonuk / 2.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum noctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemusoB A.O. Jluneiinas anreopa u reomerpusi: yueonoe nocodue / A.O. Pemusos, 1.P. llladapesuny. - Mocksa:
®dusmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pesxxum nmocryna:http://biblioclub.ru/index.php?page=book&id=68387

2. JlonoJHATEJBHASA JUTEPaTypA :

1. Kocrpukun A.W. Beenenue B anre6py: yueouuk / A.A. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anre6py: yueonuk / A.W. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anreopa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum gocryna:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Benenue B anrebpy: yueoHuk / A.M. Koctpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2,

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromunu A.I1. JIuHeiHas anreOpa U aHATUTHYECKas TeOMeTpus [ DIeKTPOHHBIN pecypc]: yaeOHoe mocobue / A.II.
YeromnuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIC. - PocToB-Ha-JloHy: FOxHEIH (henepansHbIil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html

5. Unbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3usk. - 6-e u3a., crepeorui. - Mocksa:
Ouzmataur, 2021. - 278 c. - (Kypc BbIcmel MaTeMaTHK U MaTeMaTtnieckod ¢usnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexum nocryma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTuyeckoe 3ansitue Ne 15.
Pemienue cucremM JMMHeHHbIX ypaBHeHuH MeToaoM ['aycca.

Lesb 3aHATHSA: PELICHUE CUCTEM JIMHEWHBIX ypaBHEHHU MeTonoM ["aycca.
AKTYaJIbHOCTH 3aHATHS 3aKIIFOYAETCS B TOM, YTO IPU €0 IPOBEACHUU Y
ctyneHToB ¢popmupytorcs kommereHuus OITK-1; 3Hanus, yMeHUs U HaBBIKU,
KOTOpbIE CTAaHYT OCHOBOW UX MPO(PECCHOHATBLHOM NE€ATEIbHOCTH .

1.Teopernueckue BONMPOCHI K MPAKTHYECKOMY 3aHATHIO!

- DIleMeHTapHbIe MPeoOpa3oBaHUs CUCTEM JIMHEWMHBIX YPAaBHEHUM.
- PaBHOCUIIbHBIE CUCTEMBI JINHENHBIX YPAaBHEHUN.

- Meron I'aycca.

2. IlpakTnyeckue 3aaHus, pemiaeMble B Ay IUTOPHU:

Haiitu o01uiee pernieHue v 0HO YaCTHOE PEIICHUE CUCTEMbI JIMHEMHBIX
YpPaBHEHUM, UCTIONB3Ys MeTo ['aycca:
5x, +3x, +5x;, +12x, =10, —9x, +10x, +3x;+ 7x, =7,
a) < 2x,+2x,+3x,+5x, =4, 0) ¢ —4x,+7x,+x,+3x, =5,
X+ 7x, +9x, +4x, =2; 7x, +5x, +—4x, —6x, =3;


http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
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http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html
http://biblioclub.ru/index.php?page=book&id=68974

2x, +5x, —8x, =8,
) _2’“2"”?“421&:;’ ) |4+ 30+ -0, =9,
B) ¢ —2x +3x, +ox; +4x, =2, r
e 2x,+3x, = 9x3+ =1,

X +8x,—Tx, =12

3. JlomamniHee 3aJlaHUE :

Haiitu oOmiee pemieHrne MW OAHO YAaCTHOE pEIICHUE CHCTEMbl JIMHEHHBIX
yYpaBHEHHUM, UCIIONB3Ys MeTo ['aycca:

—9x, 4+ 6x, +7x;+10x, =3, 12x, +9x, +3x;+10x, =13
a) { —6x, +4x, +2x,+3x, =2, 0) 1 4x +3x,+x,+2x, =3,
—3x, +2x,—11x, -15x, =1, 8x, +6x, +2x, +3x, = 3;

2x, =2
8y +0x, 5%, +2x, =21 6x, +4x, +5x; +2x, +3x; =1,
3x, +3x, +2x; + x, =10,
B) { 4x,+2x,+3x,+x, =8, r)

3x, +3x, +x; +x, =15

3x, +2x, = 2x,+x, =1,
9x, +6x, + x; +3x, + 2x, = 2,
3x, 4+ 2x, +4x;+ x, + 2x, = 3.

Tx, +4x, +5x;+2x, =18

PexoMenayemasi aurepaTtypa

1. OcHoBHasi TuTEpaTypa:

1. Bun6epr 2.B. Kypc anrebpsr: yuebuuk / D.5. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmsoB A.O. Jluneitnas anrebpa u reomeTpusi: yaueoHoe nocodue / A.O. Pemusos, U.P. llladgapesuu. - Mockaa:
®uszmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

Pesxxum moctyna:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoiHUTEIbHAS JIUTEPATYPA :

1. Kocrpukun A.W. Beesenue B anre6py: yueduuk / A. . Koctpukus. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.W. Beenenue B anredpy: yueOnuk / A.W. Kocrpukua. — Mockea: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.W. Benenue B anredpy: yueOnuk / A.U. Kocrpukus. - Mocksa: MITHMO, 2020. - 4. 3.
OCHOBHBIE CTPYKTYpHBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromun A.I1. Jluneitnas anreOpa u aHAIUTHYECKAs TeOMETpHst [ DIEKTPOHHBIN pecypc]: yaebnoe mocobue / A.I1.
YeroJuH. - DJIEKTPOH.TEKCTOBBIE NaHHbIC. - PocToB-Ha-JloHy: FOxHbI#H (henepansubiii yauBepcurert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum moctyma: http://www.iprbookshop.ru/68568.html

5. Unbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". Tlo3usk. - 6-e u3a., crepeorui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcmel MaTeMaTHKH U MaTeMaTnieckol gpusnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=68974
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I[IpakTnueckoe 3ansaTue Ne 16.
OnHopoaHbie CHUCTEeMBbI JUHEHHBIX YpaBHeHHd. DyHIaMeHTAJIbHASL CHCTEMA
pelieHud OJTHOPOAHON CUCTEMbI JIMHEHUHBIX YPABHEHUM.

Heans 3ansTUsA: HaxXoXkAeHUE DyHIAMEHTATBHOM CUCTEMBI PEIICHUN OJHOPOIHOMN
CHUCTEMBI JIMHEUHBIX YPABHECHUU.

AKTYaJIbHOCTD 3aHSTHUS 3aKII0OYAETCS B TOM, UTO IPU €r0 MPOBEACHUU Y
cTyneHToB hopmupyrorcs kommerenuus OIIK-1; 3Hanus, yMeHus U HaBBIKH,
KOTOpbIE CTaHYT OCHOBOW UX MPO(HECCUOHATBLHOM IeATEbHOCTH .

1.TeopeTudeckue BONMPOCHI K MPAKTHYECKOMY 3aHATHIO

- HenyneBbie penieHus 0JHOPOJHOM CUCTEMBbI JIMHEWHBIX YPABHEHUM.

- CBolicTBa peNIEHUN OAHOPOJHON CUCTEMBI TUHENHBIX YPABHEHUM.

- bazuc MHOXkEeCTBa pPEIICHUN OJHOPOJIHON CUCTEMbI JIMHEUHBIX YPABHCHUU.
- Haxoxaenue ¢pyHaaMeHTaIbHONW CUCTEMbBI PEIIEHUH OJTHOPOIHON CHCTEMBI

JIMHEWHBIX YPABHEHUN.

-BripakeHue 00111eT0 peleHus: CUCTEMbI OJHOPOIHBIX JIMHEHHBIX YPaBHEHUHN
yepe3 PyHIaMeHTaIbHYI0 CUCTEMY PEIICHUH.

2. HpaKTuquKne 3a/laHUsI, p€lllacMbI€ B ay/IMTOPHUN:

Haiitu dyHgameHTanbHy0 CUCTEMY PELIEHUI OJJHOPOAHON CUCTEMbI JIMHEHMHBIX
YpaBHEHUH U BBIPA3UTH O0IIEEe pEUIEHUE CUCTEMbI OJHOPOIHBIX JIMHEUHBIX
ypaBHEHUH 4epe3 PyH/IaMEHTaJIbHYI0 CUCTEMY PELICHUM:

X, +2X, +4%X; —3x, =0, 3X, + 2X, + X5 +3X, +5X, =0,

3X, +5X, +6x, —4x, =0, 6) 6X, +4X, +3%, +5%X, + 7%, =0

4X, +5X, — 2%, +3X, =0, 9%, +6X, +5%, +7X, +9%. =0
3x, +8X, +24x, -19x, =0. 3%, +2X, +4x, +8x%, =0.

a)

6X, —2X, + 2%, +5X, + 7%, =0,
9%, —3X, +4X; +8X, +9X, =0,
6X, —2X, +6X;, +7X, + X, =0,

B)

3%, — X, +4X, +4x, — X, =0.

3. JlomamniHee 3aJlaHUE :
Haiitu oO1iee pemienue u pyHIaMEeHTaNbHYIO CUCTEMY PEIIEHU CUCTEMBI
YPaBHEHUM:



X, + X, —2X; + 2%, =0, X, —X, =0,
3X, +5X, + 6%, —4x, =0, —X +X—% =0,
a) 3 0)
4X, 45X, —2X, +3X, =0, —X, + X, —X; =0,
3x, +8X, +24x, -19x, =0. —X; +X; =0,

X, — X3+ %X, =0,
X, =X, + X =0,
B) <X — X, + X — X, =0,
X, — X+ X, =0,

X =X, + %X =0;

PexoMenayemasi aurepatypa

1. OcHoBHasi TuTEpaTypa:

1. Bun6epr 2.B. Kypc anrebpsr: yuebuuk / D.5. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmsoB A.O. Jluneitnas anre6pa u reomeTpusi: yaeoHoe ocodue / A.O. Pemmsos, U.P. [lladgapesuu. - Mockaa:
dusmariut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

Pesxxum mocryna:http://biblioclub.ru/index.php?page=book&id=68387

2. lonoTHUTE/ILHASL JTUTEPATYPA :

1. Kocrpukun A.W. Beenenue B anreGpy: yueOuuk / A.U. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBEI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum nocryma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.W. Beenenue B anredpy: yueonuk / A.W. Kocrpukua. — Mockea: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexum nocryma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.W. Benenue B anredpy: yueOnuk / A.U. Kocrpukus. - Mocksa: MITHMO, 2020. - 4. 3.
OcCHOBHBIE CTPYKTYpHI anreOpsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum mocryna:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromnuu A.IL. Jlunelinas anreOpa v aHATUTHYECKAsI TeOMETPHsI [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue / A.IL.
YerosuH. - DJIEKTPOH.TEKCTOBBIE NaHHbIC. - PocToB-Ha-JloHy: FOxHbI# dhenepansubiii yauBepcurert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

5. Unbun B.A. Jluneiinas anreopa: yueOnuk / B.A. Unbun, O.I. Ilo3usik. - 6-e u3n., crepeorun. - Mocksa:
Ouzmataur, 2021. - 278 c. - (Kypc Bbicuieii MaTeMaTHKi U MateMaTrdeckoil pusuku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTuueckoe 3ansaTue Nel7.
HeoxnopoaHbie cucTeMbl JIMHEHHBIX YPABHEHHH.

Heab 3aHATHS: HAXOXKICHUE OOIIETO PEIIeHUs] HEOTHOPOTHON CHCTEMBI
JMHENHBIX YPaBHEHUH C IIOMOIIBIO (DyHIAMEHTATHHONW CUCTEMBI PEIIeHUN
COOTBETCTBYIOILEW OJJTHOPOJIHON CHUCTEMBI.
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AKTYaJIbHOCTH 3aHATHUS 3aKII0YAETCS B TOM, UTO MPU €ro MPOBEACHUH Y
cTyneHToB hopmupyrorcs kommerenuus OIIK-1; 3Hanus, yMeHus U HaBBIKH,
KOTOpbIE CTaHYT OCHOBOM UX MPO(HECCUOHATBLHOM NEITEIbHOCTH .

1.Te0peanec1me BOIIPOCHI K MPAKTUY€CKOMY 3aHATHIO

- AcCCOLIMMPOBAHHBIE CUCTEMBI TUHEWHBIX YPABHEHUMN.

- CBOIiCTBA PENIEHUN HEOJHOPOJHON CUCTEMBI TUHEWHBIX YPABHEHUM.
-Haxoxpaenue o0611ero penieHust HEOAHOPOIHON CUCTEMbI TUHEHHBIX YpaBHEHUH C
MOMOIIBIO (PYH/IAMEHTAJILHON CUCTEMBI PEIIEHUI COOTBETCTBYIOIIEH OJTHOPOIHOMN
CUCTEMBL.

2. HpaKTuquKne 3a/laHUsI, pelracMbic€c B ayAUTOPHUMH:

Haiitu oO1iee pelieHrne He0JHOPOIHON CUCTEMbI TUHEHHBIX YpaBHEHUH C
MOMOIIBIO (PYH/IAMEHTAJILHON CUCTEMBI PEIICHUI COOTBETCTBYIOIIEH OJTHOPOIHOMN
CUCTEMBI :

2X, + 71X, +3%X; + X, =6, 2X, —3X, +5%X, +7X, =1,
)1 3x, +5X, +2X, +2X, =4, 0) { 4%, —6X, +2%, +3X, =2,
OX +X, + X, +7X, =2. 2%, —3X, —11x, —15x, =1.
2%, —3X, + 9%, +7X, =1, 2X, — X, +3%, — X, =5,
B) < 4x —6X, +2X, +3X, =2, r){ 6% 3%, +X—4X, =7,
2%, —3X, —11x, —15x, =1. 4x, —2X, +14x, —31x, =18.

9x, —3X, +5X, +6X%, =4,
I) { 6% —2%, +3%, +X, =5,
3%, — X, +3X; +14x, =-8.

3.JlomamHee 3aJ]aHHUeE &

1).Haiitu oO1miee peeHre HeOJHOPOIHON CUCTEMBI TMHEHHBIX YpaBHEHUH C
MOMOIIBIO (PYH/IAMEHTAILHON CUCTEMBI PEIICHUI COOTBETCTBYIOIIEH OTHOPOIHOM
CUCTEMBI:

S5x; +3x, +5x, +12x, =10, 12x, +9x, +3x;+10x, =13
a) 4 2x,+2x, +3x,+5x, = 4, 0) 1 4x, +3x, +x,+2x, =3,
X+ 7x, +9x, +4x, =2; 8x, +6x, +2x, +3x, = 3;

6x, +4x, +5x; +2x, +3x; =1,
—6x, +9x, +3x, + 2x, =4,

B) < —2x, +3x, +5x; +4x, =2, r)
—4x, +6x, +—4x, +3x, =3;

3x, +2x, = 2x,+x, =1,
9x, +6x, + x, +3x, + 2x, = 2,

3x, 4+ 2x, +4x;+ x, + 2x, = 3.

2).IlonrotoBeTech Kk  cobecemoBaHuio Mo Teme « CHCTEMBl JIHMHEHHBIX
ypaBHeHU# Haj mojeM. CUCTEeMbl IMHEWHBIX HEPABEHCTB ) .



110 CJICAYOIMM BOIIPpOCaM:

Tema 3. CucreMbl THHEHBIX YPABHEeHUH HAJA noJieM. CHcTeMbl JTHHEHBIX
HEPABEHCTB.
1. OCHOBHBIE MOHATHSA TEOPUH PELIEHUSI CUCTEM JIMHEWUHBIX YPAaBHEHUI

2. Teopema Kponekepa-Kanemnu.
3. Kputepuii onpenenéHHOCTH CUCTEMBbI TUHEHHBIX YPAaBHEHHIA.

4.3anuch U pelIeHue CUCTEM JMHEWHBIX YpaBHEHUI B MAaTPUUHOHN dopme.
5.YcnoBus, Ipu KOTOPBIX MOYKHO PELINTh CHUCTEMY JIMHEWHBIX YpPAaBHEHHI B
MaTpu4yHO# opme.
6.Teopema Kpamepa o cuctemax N JMHEHWHBIX ypaBHEHUH C N HEU3BECTHBIMHU.
7.YcnoBus, Ipy KOTOPBIX IpuMeHsieTcs Teopema Kpamepa.
8.OnemMeHTapHbIe IPe0Opa30BaHUs CUCTEM JIMHEHHBIX YPAaBHEHUH.
9. Teopema 0 paBHOCHIIBHBIX CUCTEMAX JIMHEMHBIX YPABHEHH.

10.Metop I'aycca.

11.CpoiicTBa pelIeHn OJHOPOAHON CUCTEMBI JINHEWHBIX YPaBHEHUH.

12.ba3uc MHOXECTBa pEMIEHUH OJHOPOIHON CHUCTEMBI TUHEHHBIX YPaBHEHUIA.
13.Haxoxaenne GpyHaaMeHTaIbHONW CUCTEMBI PEIICHUN OAHOPOTHON CHCTEMBI
JIMHEWHBIX YPABHEHU.

14 .BeipaxkeHue o0ILIEro pemeHusi CACTEMbI OJJHOPOIHBIX JIMHEHHBIX YpaBHEHUIN
yepe3 QyHAaMEHTAIbHYIO CUCTEMY PEIICHH.

15.AccollMMpOBaHHbIE CUCTEMbBI TUHEHHBIX YpPABHEHHIA.

16.CBoiicTBa pelieHni HEOJHOPOAHON CHCTEMBI JIMHEWHBIX YpaBHEHUN.
17.Haxoxaenue oOuIero pereHnus HEOAHOPOAHON CUCTEMBbI JIMHEHHBIX
YPaBHEHHUH C IOMOIIBIO (PyHAAMEHTAIBHOW CUCTEMBI PEILIEHUN COOTBETCTBYIOLIEH
OJHOPOJHOU CUCTEMBI.

18. OcHOBHbIE MOHATHUS TEOPUH PEIICHUS CUCTEM JIMHEHHBIX HEPABEHCTB .
19.HeoTpunarenbHbie pelIEHUs: COBMECTHOM CHUCTEMbI TMHEWHBIX YPABHEHUI HAJT
IIOJIEM JACHUCTBUTENIBHBIX YUCEN.

20. .CnencTBue U3 CUCTEMBI JIMNHCWHBIX HEPABCHCTB.

21.Teopema MUHKOBCKOTO

22 Kpurtepuii COBMECTHOCTH CUCTEMbI JTMHEHHBIX HEPABEHCTB.

3) [MoxroroBbTech K COOECEOBAHUIO TIO BBHITIOJHCHHBIM JIOMAITHUM 33/ IaHUSM
no teMe  « CucTeMbl IMHENHBIX YpaBHEHUH HaJ mosieM. CHCTEMBI JIMHENHBIX
HEPABEHCTB » .

Pexomenayemas qurepatypa

1. OcHoBHasi TuTEpaTypa:

1. BunGepr 2.B. Kypc anre6psi: yuebuuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pexxum mocryna:http://biblioclub.ru/index.php?page=book&id=63299

2. Pemusos A.O. Jluneiinas anre0pa u reomerpusi: yaueonoe nocobue / A.O. Pemusos, 1.P. llladapeBny. - Mocksa:
®dusmatiurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=68387



http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387

2. lonoJiHNTEIbHASI TUTEPATYpA :

1. Koctpukun A.W. Beenenue B anre6py: yuebuuk / A.M. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHOBEI
anreOpsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpuxun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukua. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anredpa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. BBenenue B anrebpy: yueonuk / A.M. Koctpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronunu A.I1. Jlunelinas anreOpa v aHATUTHYECCKAs TEOMETPHs [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue / A.IL.
YeromnuH. - DIEKTPOH.TEKCTOBBIE JaHHbIe. - PocToB-Ha-/lony: FOxHbIi dhenepanbublii yausepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum gocryna: http://www.iprbookshop.ru/68568.html

5. Nnsun B.A. Jluneitnas anre6pa: yaeouuk / B.A. Mnbun, 3.1, [To3usk. - 6-¢ usn., crepeotur. - MockBa:
Ommariurt, 2021. - 278 c. - (Kypc BbIcmIei MaTeMaTHKH B MaTeMaTHdeckoi ¢pu3uku.Brim. 4). - ISBN 978-5-9221-
0481-4.

Pexxum mocrtyma: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTnueckoe 3ansaTue Nel8§.
Hrorosoe 3ansitue mo teme «CucremMbl JIUHEHHBIX YPABHEHHUI HAI IOJIEM.
Cucrembl JIMHEHHBIX HEPABEHCTB » .

Heab 3ansaTusa: [IpoBepka TEOPETUYECKUX 3HAHUM U NPAKTUYECKUX YMEHUH U
HAaBBIKOB MO TeMe « CHCTEMBI JIMHEVHBIX yYpaBHEHUN HaJ mnojeM. CHcTembl
JIMHEWHBIX HEPABEHCTB ) .

AKTYQJIbHOCTH 3aHATHSA 3aKIIOYAECTCS B TOM, YTO IIPH €r0 MPOBEICHHUH Y
CTYJICHTOB IIPOBEPSETCA YPOBEHb ¢opmupoBanus  kommnereHuuu OIIK-1;
3HAHUW, YMEHHUM M HaBBIKOB MO TeMe « CHCTeMbl JIMHEHHBIX YpaBHEHUN HaJl
noneM. CuHCTeMBbl JIMHEWHBIX HEPABEHCTB », KOTOpPBIE CTaHYT OCHOBOM HX

poheCCUOHAILHON JIeATCIIBHOCTH.

Ha 3aHsaTMH CTYyI€HTBI TPOXOIAT:
1.CobecenoBanue no teme « CHCTEMbl JIMHEHMHBIX YpaBHEHUW HaJ IOJIEM.
CucreMbl TMHENHBIX HEPABEHCTB » 110 TEOPETUYECKUM BOIIPOCAM.
2.CobecenoBanye Mo BEIMOJIHEHHBIM JOMAIIIHAM 3aJaHUSIM I10 TEME
« Cucrempl JIMHEHHBIX YpaBHEHHM Haj mnojeM. CuCTeMbl JMHEHHBIX

HCPaABCHCTB ».


http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html
http://biblioclub.ru/index.php?page=book&id=68974

PexomeHayemas JinTeparypa

1. OcHoBHas JuTeparypa:

1. BunGepr 2.B. Kypc anre6psi: yuebuuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmoB A.O. Jluneitnas anre6pa u reomeTpusi: yaeoHoe mocodue / A.O. Pemmsos, U.P. llladgapesuu. - Mockaa:
®uzmariur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum mocryma:http://biblioclub.ru/index.php?page=book&id=68387

2. JlonoJHUTEIbHAS JUTEPATYpA :

1. Koctpukun A.W. Beenenue B anre6py: yueouuk / A.M. Koctpukun. - Mocksa: MIITHMO, 2020. - Y. 1. OcHOBbI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

Pexxum pocryma:http://biblioclub.ru/index.php?page=book&id=63140

2. Koctpuxun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukua. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

Pexxum nocryma:http://biblioclub.ru/index.php?page=book&id=63144

3. Koctpukun A.U. Beenenue B anreopy: yueonuk / A.W. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum poctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeronuu A.I1. Jluneinas anreOpa v aHATUTHYCCKAsi TEOMETPHs [ DIEKTPOHHBIHN pecypc]: yueOHoe mocobue / AT
YerosuH. - DJICKTPOH.TEKCTOBBIC NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH dhenepansHblii yHuBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexxum mocryna: http://www.iprbookshop.ru/68568.html

5. Nneun B.A. Jluneitnas anreopa: yaeonuk / B.A. MnbuH, 3.1, [To3usk. - 6-¢ u3n., crepeotur. - MockBa:
Ommaraurt, 2021. - 278 c. - (Kypc BbIcIIei MaTeMaTHKH B MaTeMaTHdeckoi ¢pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.



http://biblioclub.ru/index.php?page=book&id=63299
http://biblioclub.ru/index.php?page=book&id=68387
http://biblioclub.ru/index.php?page=book&id=63140
http://biblioclub.ru/index.php?page=book&id=63144
http://biblioclub.ru/index.php?page=book&id=62951
http://www.iprbookshop.ru/68568.html

MUHHUCTEPCTBO HAYKH U BBICIHEI'O OBPA3OBAHUS PD
OENEPAJIBHOE 'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYUYPEXIEHUWE BbICHIET'O OBPA3OBAHUIA
«CEBEPO-KABKA3CKMI1 ®EJEPAJILHBI YHUBEPCUTET»

MeToanyecKkue yKazaHus

10 OpraHU3alMy U MPOBEJICHUIO CAMOCTOSATEILHON PadOThI
10 TUCIUIIINHE
«Adareodpa»
JUISl CTYICHTOB HAllpaBJICHUS IOJITOTOBKH
09.03.02 «MudopManiHOHHbIE CHCTEMbI M TEXHOJIOTHID)
HaIpaBICHHOCTD (TPOPUIIb)
«IIpukj1agHOE NPOrPAMMHMPOBAHNE B MHTE/LUICKTYAJIbHBIX HH(POPMAIIHOHHBIX

CHCTEMAX)

CraBponoas, 2025



OrasJjieHue.

BBenenue

1.[1nan-rpadux BBINOIHEHUS CAMOCTOSITEIBHON paOOTHI.

2.Metoauuecknue peKOMEHAAMH 110 U3YYEHUIO TEOPETHUECKOr0 MaTepuaia,
IIOATOTOBKE K IMPAKTHYECKUM 3aHATHSM.

3. Bonpocs! 11 coOeceaoBaHus.

4. Metoauyeckrue peKOMEHIAIMH M0 MTOATOTOBKE K 3K3aMEHY.

5.Bompocsl K 3k3aMeHy.

6.3agaun 1Sl HOATOTOBKH K 9K3aMEHY.

7. PexoMeHnyeMas tuTeparypa.



BBeagenue.

CaMmocrosiTenbHasi pabota — TulaHupyemas yueOHas, y4eOHO-HCCIIeOBaTeNbCKasl,
HAy4YHO-UCCIIeI0BaTeNbCcKasi paboTa CTY/ICHTOB, BHINOJIHSEMAasl BO BHEAYIUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M TPH METOJUYECKOM pYKOBOJCTBE TIpernojaBareis, HO 0e3 ero
HETOCPEACTBEHHOT0 y4acTHs (P YaCTUYHOM HEMOCPEICTBEHHOM YYaCTHH IIPEroaaBaTelis,
OCTaBJISIOLIEM BEAYIIYIO POJIb 32 pa0OTOM CTY/EHTA).

CaMmocrosiTenbHasi paboTa CTYACHTA SBIISETCS Ba)XHBIM BHUJIOM Y4eOHOH NeATelbHOCTH
CTY/ICHTA. DenepaabHBIM roCyJapCTBEHHBIM o0pa3zoBaTeNTbHBIM CTaHJapTOM
IpeayCMaTpUBACTCsl 3HAYUTENBHBI 00bEM BPEMEHHU M3 OOIIEeH TPYIOEMKOCTH JUCHHUILTUHBI Ha
CaMOCTOSITENbHYI0 paboTy. B cBsi3u ¢ 3TuM, 0OydyeHHe BKIIOYaeT B ceOsi JIBE, MPAKTUYECKU
OJIMHAKOBbIE TO 00bEMy U B3aMMOBIUSHHUIO YacTH — Ipolecca OOydeHHs W Ipoliecca
camooOyuenus. IlosTomy camocrositensHas pabora jgommkHA cTath d(QQeKTHBHON U
1eJIeHAPaBICHHOM paboTOM CTyIeHTa.

Konnenmueit MmogepHu3alnnn pocCUiiCKOro 00pa3oBaHus ONpeesieHbl OCHOBHBIE 33/1a4U
npodeccuoHanpHOr0  00pa3oBaHUs — MOATOTOBKA  KBAJU(UIMPOBAHHOTO  pabOTHHUKA
COOTBETCTBYIOILIETO YPOBHA U Mpoduisi, KOHKYPEHTOCIIOCOOHOTO Ha pBIHKE TPYyHa,
KOMIIETEHTHOTO,  OTBETCTBEHHOTO, CBOOOJHO  BIIQACIONMIETO CBOEH  mpodeccued u
OPUEHTHPOBAHHOTO B CMEKHBIX 00JIACTAX NEATENLHOCTH, CIIOCOOHOTO K 3(dekTuBHON padoTe
[0 CHEUUAIBHOCTH HA YpPOBHE MHPOBBIX CTAHJApTOB, TOTOBOIO K IOCTOSIHHOMY
npodecCHOHATBLHOMY POCTY, COLIMATBHOMN U MPOo(peCCHOHATLHON MOOUIBHOCTH.

Pemrenne sTux 3amad HEBO3MOXKHO O€3 TOBBIIIEHHUS POJM CaMOCTOSITEIIHHON pabOTHI
CTY/ZICHTOB HaJl YU€OHBIM MaTePUAIIOM.

CamocrodTrenbHas paboTa CTyJIEHTa IMpeanojaraer, Ipexjae BCero, ero MpakTHYeCKyIo
NeSITeIbHOCTb, MOCKOJIBKY MMEHHO 3TOT BHUJ y4eOHOI pa®oThl B MepBylO ouyepeib IOTOBHUT K
CaMOCTOSITEIbHOMY  BBITIOJIHEHUIO  NMPOGEeCcCHOHANBHBIX  3anad.  KoHeuHOll  1enblo
CaMOCTOSITENIbHOW ~ pabOTBl  SIBIISIETCSI  OpPTaHU3aIlMsl  CaMOCTOSTENILHOW  TO3HABaTEIbHOU
NeSITeIbHOCTH, (OPMHPOBAHME YMEHHS CAMOCTOSTENBHO aHAIU3UPOBaTh HHGOPMAIHIO,
BBIJICJIATH TJIABHOE U BTOPOCTEIIEHHOE.

OCHOBHBIMH (POPMAMHU CaAMOCTOSITENIEHOW Pa0OTHI CTYACHTOB IO TUCIHILIHHE «Anredpay
SIBIISTFOTCSL:
— MOATOTOBKA K JIEKLIUSM;

— HNOATOTOBKA K IMPAKTHYCCKUM 3aHATHAM,



- IOJITOTOBKA K DK3aMEHY.
B mnpomecce wu3ydeHuss MUCHUIUIMHBI y oOyd4arommxcs (QOpMHUpYeTCs CleAyromast
KOMTIETSHIIHSI (B COOTBETCTBUU C 00pa30BaTEIbHBIM CTAHIAPTOM):
OIIK-1- CnocoOeH HCIOIBb30BaTh TMOJI0KEHHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAYK U

MaTEMATUKHU JJI pCUHICHUA 3a1a4 I/IH}I(CHepHOI;'I JACATCIBbHOCTH.



1.Ill1aH- rpadp¥MK BbINOJIHEHUSI CAMOCTOATE/IbHOU PAGOThI.

Buj 1esiTeJIbHOCTH CTYI€HTOB

HTrorosslii npoayKkT

CpencTBa H TeXHOJIOTHH

Bpems caaumn

CaMOCTOSITeIbLHOM OLIEHKH
padoThI
IToaroroBka K JICKIIUSAM II0 TEME Koncnekr ColecenoBanue. [IpakTrueckoe
«OCHOBHEBIC anreOpandecKue 3ansitue Ne 12
CTPYKTYPBI»
[ToaroTroBka K MpakTUYECKUM Brimonnenue nmuceMeHHbIX | CobecemoBaHue. [IpakTuueckoe
3aHATUSAM 10 TeMe «OCHOBHEIE 3aJlaHuM IS 3ausaTue Ne 12
anreOpandecKue CTPYKTYpPhI» CaMOCTOSTENIEHON pabOTHI
JIoMa.
IToaroroBka K JICKIIUAM II0 TEME Koncnekr CoOecenoBanue. [IpakTnueckoe
«Matpuisl Hag KOJIbLOM. 3anarue Ne 12.
Martpuis! Haja noiaem»
[ToaroToBka K MPaKTUYECKUM Brimonnenue nucbMeHHBIX | CobecemoBaHue. [IpakTuueckoe
3aHATUAM 10 TeMe «MaTpHuibl 3aJaHui A 3ansitue Ne 12
HaJ KoJabLOM. MaTpuuel Haz CaMOCTOSATENLHOM PaboThI
OJIEM» Jioma.
[ToaroroBka K JICKIUSM 110 TEME KoHncnekr CobecegoBaHue. [IpakTuueckoe
«CucTeMbl THHEHHBIX
ypaBHeHUI Haj noseM. CHCcTeMbI sanarue Ne 18
JIMHENHBIX HEPABEHCTBY.
IToaroToBka K NpakTUYECKUM Brmonaenne nuceMmeHHbIx | CoOecemoBanue. [IpakTuueckoe

3aHATUAM IO TEME

«CucTeMbl JIMHEHHBIX
ypaBHeHHH Hax mojeM. CHCTeMBI
JIMHEMHBIX HEPABEHCTBY.

3alaHuil IS
CaMOCTOSATENIFHON pabOTHI

aoma.

3aasaTre Ne 18

[ToaroroBka k 3K3ameHy.

OTBeT Ha DK3aMEHE.

OL[CHKa Ha 3K3aMCHEC

DK3aMeH

2. Meroauyeckne PpeKOMEHIALMH 10 H3YYEHHI0 TeOpPeTHYeCKOro MaTepuaJa,

MOATOTOBKE K MNPAKTUYICCKUM 3aHATHAM.

I[J'IS[ IMOATOTOBKHU K TCKYHIEMY IMPAKTUYCCKOMY 3aHATHUIO

Homa

1. TIpouuTaiiTe KOHCIEKT JIEKIIMHU, COOTBETCTBYIOIIUI TeMe 3aHITHs. 3aIOMHUTE OCHOBHBIE
ONPEAENEHUS U TEOPEMBI.

2. HM3yuute peKOMEHIYEeMYIO JINTEPATYPY IO BOIIPOCAM, BEIHOCHMBIM Ha 00CYXICHHUE.

3. Haiinure OTBEeTHI Ha TeOpeTHYECKHE 3adaHus. [loAroTOBBTECh K OTBETaM Ha I3TH

BOIIPOCHI HAa 3aHATHU.



4. 3akOHCHEKTHUPYWTE OTBETHI Ha TEOPETUYECKHE 3a/JaHus, KOTOpblE HE COJepXkarcs B
Bamiem KoHCIIEKTe JIEKIIMU 110 YKa3aHHOW mpobieme.

5. Uzyuute pa3oOpaHHBIC MIPUMEPHI PELICHUS THIIOBBIX 33/1a4 U 3aKOHCIIEKTUPYHTE MX
peleHue B pabovyro TeTpaib.

Ha 3ansatun

6.  [laiiTe oTBETH Ha BOIPOCHI U3 TEOPETUUYECKHUX 33JaHUH U B paboUeil TeTpaan permTe
IIPAKTUYECKUE 3aaHUs U3 3alaHUM, PEIIAEMbIX B ayJUTOPHH.

Homa

7.3aKpenure NOoJy4YeHHbIC IPAKTUYECKUE YMEHHS U HaBBIKM, PEIlas IPAKTUYECKHUE 3aJaHUs

U3 33J]aHUi 17151 CAMOCTOATENBHOM paboThI ToMa.
J1J1s TOATOTOBKY K UTOTOBOMY IIPAKTUUECKOMY 3aHATHIO 10 TEME
Jloma:
1.IToaroToBbTECh K COOECEIOBAHMIO 10 TEME IO YKa3aHHBIM TEOPETUYECKUM BOIPOCaM

0a30BOro 1 NOBBILIEHHOI'O YPOBHS.

2. HOIIFOTOBI)TCCI) K CO6CC€ZIOBaHI/IIO II0 BBIIIOJIHCHHBIM JOMAIITHUM 3aIaHUSAM I10 TEME.
3. Bonpocsl AJ1s1 co6eces0BaHUI.

Tema 1. OcHOBHBIEe a/ire6pandyecKre CTPYKTYpbI

1. AnreGpandeckas orneparnus (OnpeesIeHue, IPUMEPHI).

2. OcHOBHBIE CBOWCTBAa OMHAPHBIX alreOpanvecKux oreparuii .

3. [lonsiTre anreOpsl KaKk MHOXKECTBA ¢ aredpandeckuMu onepanusmu. [Ipumepsr anreop.
4.Tlonstue Tpynnsl (onpeaenenue, npumepsl). [loarpynmna. OcHOBHbBIE CBOICTBA IPyYIII.

5. IlonsiTue kombla (onpeaeneHue, npumepsl). OCHOBHBIE CBOMCTBA KOJIell.

6. O6paTumble >7EMEHTHI KOJbIla ¢ eANHUIICH. MyIbTHIIMKATUBHAS TPYIINa KOJIbIIA.

7. Ionsitue nosns. Ilone panmoHanbHBIX U M0JI€ JEMCTBUTEIBHBIX YHUCEN.

8. ITosie KOMITJIEKCHBIX YHceN (TIOCTPOEHUE).

9.Anrebpanueckast ¢popMa KOMIUIEKCHOTO YHCJIa W JEUCTBHUS HAJl KOMIUIEKCHBIMU YHCJIAMHU B
anreOpanyeckoit popme.

10.I'eomeTpuyeckoe mpeicTaBieHe KOMIJIEKCHBIX YUCeT U JEHCTBUIM HaJl HUMH.
11.Tpuronomerpuueckas popma 3aluCH KOMIUIEKCHBIX YHCEll.

12.[leiicTBUS HaJl KOMIUIEKCHBIMUA YUCJIAaMHU B TPUTOHOMETpHUUECKOU popme.
13.13BneueHne KOpHEH N-CTENEHN U3 KOMIUIEKCHOTO YHCIIa.

14.I'pynna KopHel N-CTENEHU U3 €IUHUIBI.

Tema 2. Koabuo MaTpui HaJ KOJAbHOM. MaTpuubl HaJ 1MoJIeM.

1. Matpuisl OJHOTUIIHBIE, paBHBIE, KBaApaTHble. HyneBas maTpuiia. CinoxeHue MaTpHIl U €ero
CBOICTBA.

2. AUTUBHAS TPYIIA OJHOTUITHBIX IEHCTBUTENBHBIX MATPHII.

3.YMHOxkeHne MaTpullpl Ha yncio. [IpounsBenenne matpun. CBONCTBA 3TUX OIEpaLHil.

4. KonbI10 KBaJIpaTHBIX JEHCTBUTENBHBIX MaTPUIl N-TO MOPSIKA.

5.IlepectanoBku. UeTHOCTH NEpEeCTaHOBKH.

6.IToncrtanoBku. YeTHOCTDH MOACTAHOBKHU.



7.0npenenuTens KBaapaTHOW MaTpHIbl N-ro nopsaka. Beruucinenue onpenenureneit 2-ro u 3-ro
HOPSAJKA.

8.CBoiicTBa ornpeaenuTesell KBaJIpaTHON MaTpuULbl N-To MopsiiKa.

9.MuHop u anrebpanyeckoe JONOIHEHHE dIEMEHTA onpeaenurens. Teopema o NPOU3BEJCHUN djj
Aij .

10.Pa3noxxenue onpeaenuTesns Mo IeMEHTaM CTPOKH MU cTosiOna. Beruncienue onpenenuTens
N-To NopsakKa.

11.06parnas maTtpuia. EquHCTBEHHOCTh 0OpaTHON MaTPHIIBI.

12..®opmyna Ui BBIYMCIEHUS OOpAaTHOM MaTpHLbl. YCIOBHUS CYIIECTBOBAHUS OOpaTHON
MaTpPHULIBL.

13. I'pynna kBagpaTHBIX HEBBIPOKIACHHBIX MAaTpPHIL N-TO MOPsAKA.

14.Panr maTpunibl. PaHr cTyneH4aTold MaTpuilbl

15.3nemenTapHbIie IPeoOpa3oBaHus MATPHUIl. DKBHBAIICHTHBIC MATPHIIBI.
16.1IpuBeneHre MaTpUIbl K CTYIIEHYaTOMY BHIY. .

17.Bbluncienuie panra MaTpUIlbl ¢ TOMOIIBIO 3JIEMEHTAPHBIX MPEe0Opa30OBaHUiA.
18. Apudmernueckue N-MEpHbIC BEKTOPHI .

19.JleticTBus Haa apuhMETHICCKIMHE N-MEPHBIMH BEKTOPaMH.

20.JIuneiiHas 3aBUCUMOCTh CHCTEMbI apU(METHIECKIX N —MEPHBIX BEKTOPOB.
21.ba3uc u paHr CUCTeMbI apu(METHICCKIX N —MEPHBIX BEKTOPOB.

Tema 3. Cucrembl JUHeHHBIX ypaBHeHUH HajJ mosieM. CucTeMbl JINHEHBIX HEPABEHCTB.
1. OcHOBHBIE IOHATHS TEOPUU PEUICHHS CUCTEM JINHEHHBIX YPAaBHEHUM
2.Teopema Kponekepa-Kanemiu.
3. Kpurepuii onpeienéHHOCTH CUCTEMbI TMHEHHBIX YpPaBHEHU.
4.3anuch W peleHne CHCTEM JIMHEHHBIX YpaBHEHUI B MaTPpUUHOH (opme.
5.YcnoBus, npu KOTOPBIX MOXKHO PELIMTh CUCTEMY JIMHEHWHBIX YpPAaBHEHUN B MaTpPUYHOU
dbopwme.
6.Teopema Kpamepa o cuctemax N JIMHEWHBIX yPAaBHEHUH C N HEU3BECTHBIMH.
7.Y ciioBus, IpU KOTOPBIX NpuMeHseTcs Teopema Kpamepa.
8.0neMeHTapHble IPeoOpa30BaHMsI CUCTEM JIMHEHHBIX YPaBHEHUH.
9. Teopema 0 paBHOCHJIBHBIX CUCTEMAX JIMHEUHBIX YPaBHEHUMN.
10.Meton I'aycca.
11.CBoiicTBa perieHnii 0OAHOPOJHON CUCTEMBI JINHEWHBIX ypaBHEHUI.
12.bazuc MHOKECTBAa pEUICHUH OAHOPOIHON CUCTEMBI JINHEWHBIX YPaBHEHUM.
13.Haxoxenue ¢pyHIaMeHTaIbHON CUCTEMBI PEIIEHUH OJTHOPOAHON CUCTEMBbI JIMHEHHBIX
YpaBHEHUM.
14.BeipaxkeHre o0IIero petieHns CUCTEMBI OJTHOPOIHBIX JTMHEHHBIX YpaBHEHHH depe3
(byHIaMEHTaJIbHYIO CUCTEMY PELICHHI.
15.AccounnpoBaHHbIE CUCTEMBI TMHENHBIX YPAaBHEHHUM.
16.CBoiicTBa pelieHnii HeOTHOPOAHON CUCTEMBI JINHEHHBIX YpaBHEHU.
17.HaxoxneHnue oOIIero peueHns HeOJHOPOAHOM CUCTEMbI IMHEWHBIX YPaBHEHUI ¢ TOMOIIBIO
(GbyHIaMEeHTaJIbHON CUCTEMBI PEIIEHNH COOTBETCTBYIOIIEN OJTHOPOJAHON CHCTEMBI.
18. OcHOBHBIE TOHATHS TEOPUU PELLIEHUS CUCTEM JIMHENHBIX HEPABEHCTB .
19.HeoTpuuarenbHble pEMIEHUs] COBMECTHOM CHCTEMBI JIMHEMHBIX YPAaBHEHUM HaJ MOJIEM JIEUCT-
BUTEJbHBIX YUCEIL.
20. CrieacTBr€ U3 CUCTEMBI TUHEHHBIX HEPABEHCTB.
21.Teopema MUHKOBCKOTO
22 Kpurepuii COBMECTHOCTH CUCTEMBI JINHEWHBIX HEPABEHCTB.

4.MeToanuecKue peKOMEHAAUUM N0 MOATOTOBKE K IK3aMeHY.



[IpopaboraiiTe TeOpeTHUECKU MaTEpHall IO BOIIPOCaM K 9K3aMEeHY 0a30BOTO U
IMOBBIIICHHOT'O YPOBHA.

[Tpu 3TOM 0coboe BHUMaHHE 00paTuTe Ha

- TOYHOCTH (HOPMYJIUPOBOK ONPEICICHUN U TEOPEM;

- 00J1aCTh MPUMEHEHHSI METO/IOB U MPABUJ;

- MIOPAAO0K BBIITOJIHCHUA aJITOPUTMOB;,

-MaTCMAaTUYCCKYHO CUMBOJIMKY, UCIIOJIb3YEMYIO B TCMAaX, BBIHOCUMBIX Ha 3K3aMCH.

O0s13aTeNbHO BIIEIUTE BPEMS Ha IOBTOPEHUE METOJOB PEIICHUS TUIIOBBIX 33JaHUN O
MaTepuaity, BLIHOCUMOMY Ha dk3aMmeH. [Ipu 3ToM ucnonb3yiite 3agaun, U3 NPeIIoKEHHBIX IS
MOJAMOTOBKU K 3K3aMEHY.

5. Bompocsl Kk 3k3amMeny.
1. AnreGpaunueckas omepauus (ompeaencHue, npumepbl). OCHOBHBIE CBONCTBa OWHApPHBIX

anreOpanyecKux onepanui.

2. Tlonarue anreOpbl KaK MHOKECTBA € anreOpandeckuMu ornepanusmu. [Ipumeps! anreop.

3. Tlonstue rpynnsl (onpeaenenue, mpumepsl). [lomyrpynma. OCHOBHBIE CBOKWCTBA TPYIIIL.

4. Tlonstue konpua (ompenenenue, mnpumepsl). OCHOBHBIE cBoiicTBa Kosel. OOpaThMble
3JIEMEHTHI KOJIbIIA C eAUHUIeH. MynbTUIUTMKATHBHAS TPYIIA KOJbLA.

5. Tlonsarue nomns. [lone panmoHaNbHBIX U MOJIE€ JEHCTBUTEIBHBIX YHUCE.

6. Ilosie KOMIUIEKCHBIX YHCEll (ITIOCTPOCHUE).

7. AnreOpanueckas Gopma KOMIUIEKCHOTO YHCIa U ACHCTBUS HAJ KOMIUICKCHBIMU YHCIIAMH B
anredpanveckoit popme.

8. T'eomerpuueckoe mpeacTaBIeHHE KOMILICKCHBIX YHCEN U ACHCTBUI HAJ HUMHU.

9. Tpuronomerpuyeckas opMa 3amucu KOMIICKCHBIX YHcel. J[eHCTBHs HaJ KOMIUIEKCHBIMU
YUCJIaMHU B TPUTOHOMETPHUUECKOU popMme.

10. M3BieueHne KOpHEW N-CTEIMEHW W3 KOMILICKCHOTO YMcia. ['pyrma KopHEH N-cTeneHu u3
€/IMHUIIBL.

11. Marpuusl OAHOTHIIHBIE, paBHbIE, kKBaapaTHble. HyneBas marpuna. CioxxeHue MaTpull U €ro
CBOICTBa. AJIMTUBHAS IPyNIa OJHOTUITHBIX JIEWCTBUTEIBHBIX MATPHII.

12. YmHoxeHue wmatpunbl Ha uucio. I[Ipoussenenue marpui. CBoOMCTBa 3THX oOnepauuid.
Kounb11o KBaipaTHBIX J1€HCTBUTENBHBIX MATPUILL N-TO MOPSAIKA.

13. Omnpenenurens KBaApaTHON MaTpullbl N-ro nopsaka. Beruucienue omnpenenureneit 2-ro u
3-ro mopsiaka.

14. CaoiicTBa onpeaenuTenei KBaApaTHON MaTPUIIBI N-TO MOPSIKA.

15. Munop u anrebpanyeckoe JOMOTHEHNE dJIeMeHTa onpeneauTes. Teopema o mpou3BeAeHUN

a;A;. Pasnoxenwe ompenenuTeNs MO JJIEMEHTAM CTPOKM WM cTonbua. Beramcnenue

oIpeenuTeNs N-To MopsaaKa.

16. Obparnas marpuna. EnuHcTBeHHOCTH 0OpaTHOM Matpuisl. Dopmyna A BBIUMCIECHUS
oOpaTHOW MaTpHIbl. YCIOBHS CyLIeCTBOBaHMS o0OpaTHOM MaTpuisl. ['pymnma KBaapaTHBIX
HEBBIPOXKJIEHHBIX MAaTPUI[ N-TO MOPsIKA.

17. DnemenTtapHble mnpeoOpa3oBaHus MaTpUll. OKBUBAJICHTHbIE MaTpullbl. I[lpuBenenue
MaTpHIIbl K CTYIIEHYaTOMY BUAY.



18. Panr matpuiel. Panr crymeHvaroid mMatpuibl. BeramciieHne paHra MaTpHUIlbl C TTOMOIIBIO
3JIEMEHTAPHBIX TPe0Opa30BaHUii.

19. Apudmernueckue N-mepHble BeKTOphl. JleHCTBUS Han apudMeTHUYeCKUMHU N -MEpHBIMU
BEKTOpPaMH.

20. JluneiiHas 3aBHCHMOCTH CUCTEMBI aprU(PMETHUYECKHX N-MEpPHBIX BEKTOpoB. ba3uc u panr
CHCTEMBI apu(PMETHUECKUX N-MEPHBIX BEKTOPOB.

21. OcHOBHBIC TOHATHS TEOPUHU PEIICHUS CUCTEM JIMHEHHBIX ypaBHeHHH. Teopema KpoHekepa-
Kanennu. Kpurepuii onpenenéHHOCTH CUCTEMBI JIMHEUHBIX YPaBHEHUM.

22. 3anuch U pelIeHUe CHCTEM JHMHEWHBIX ypaBHEHUH B MAaTpHUHOW (opme. YCIOoBHs, NpU
KOTOPBIX MOYKHO PEUIMTh CHCTEMY JIMHEHHBIX YPAaBHEHHI B MATPUUHON (hopme.

23. Teopema Kpamepa o cuctemax N JIMHEHHBIX ypaBHEHUH C N HEU3BECTHBIMH. Y CJIOBHSI, IPU
KOTOpPBIX NpuMeHseTcs Teopema Kpamepa.

24. DnemeHTapHbIe MPeoOpPa30BaHMsI CHCTEM JIMHEHHBIX ypaBHEHHH. Teopema 0 paBHOCHIIBHBIX
cucTeMax JIMHEMHBIX ypaBHeHM. Meton ['aycca.

25. CBoiicTBa pEUICHWH OJHOPOJHOW CHCTEMBl JHMHEWHBIX ypaBHeHHMH. ba3uc MHOXecTBa
pELIEHUI OTHOPOAHOM CUCTEMBI TMHEUHBIX YPABHCHUM.

26. Haxoxnenue ¢GyHIaMEHTAIbHONM CHUCTEMBbl PEIIEHUN OJHOPOIHOW CHUCTEMBbl JTHUHEHHBIX
ypaBHEHUU. BripaxkeHne oOIIero pemieHus CHCTeMbl OHOPOHBIX JTUHEHHBIX YpaBHEHUH uepe3
byHIaMEHTAIbHYIO CUCTEMY PELICHUH.

27. AccOonuMpOBaHHBIC CHCTEMBbl JTUHEWHBIX ypaBHeHHH. CBOWCTBA pEUICHUH HEOIHOPOTHON
CHUCTEMBI JINHEVHBIX YPABHEHUM.

28. Haxoxxnenue oOIIero peneHns HeOAHOPOAHON CUCTEMBI TMHEHHBIX YPaBHEHHUH € TIOMOIIBIO
(GyHIaMEHTaJIbHON CUCTEMBI PEIIEHNH COOTBETCTBYIOIEN OJTHOPOJAHON CHCTEMBI.

29. HeorpumareiapHble pPEIICHUS COBMECTHOW CHCTEMBI JIMHEHHBIX ypaBHEHWUH HaA TIOJEM
JIEMCTBUTEIIbHBIX YHCET.

30. OcHOBHbIE TOHSTHS TEOPHUH PELICHUS CUCTEM JHMHEWHBIX HepaBeHCTB. (CrencTBue wus3
CUCTEMBI JINHEHHBIX HEPABEHCTB.

31. Teopema MunkoBckoro. Kputepuii coBMECTHOCTH CHCTEMBI JINHEHHBIX HEPABEHCTB.

7 .3apaum 11l IOATOTOBKH K IK3aMeHY.

1. SBnsercs nu OuHapHOM anreOpanydeckoi onepanyeil yMHOXKEHHE BEKTOpa Ha cKaJsip?

2. SlBnsercs nu  OuHapHOM  anreOpanyeckoil  omepamueidl  HaXxOKIAGHHE  CPEIHEro
apu(QMETUYECKOTO IBYX LIEJIBIX Yncen?

3. SBngercs nm  OuHapHOW  anreOpandeckod — omepanueil  HaXOXIEHHE  CpEeIHEro
apu(pMETUUYECKOTO IBYX PallMOHATIBHBIX Yncen?

4. OOpaszyer Jau Tpynny MO YMHOXEHHIO MHOMKECTBO BCEX CTENeHeW uMciaa 2 C ILeJIbIMU
noKa3areiasiMu’?

5. O06pa3zyer nu rpynmny o yMHOKEHHIO MHOXKECTBO UMCEN BUIA b+C\E ,Tne b u ¢ — nensle
quciaa?

6. OnpenenuTh ABISCTCSA JTU KOJBIOM O OTHONICHHIO K OOBIYHBIM OMEPAIMSIM CIIOKEHHUS U
YMHOKEHHS MHOXeECTBO uncen Buaa 1, +3 +3, ..., +3",...

7. OnpenenuTh SBISETCS JTU KOJBIOM MO OTHONICHHIO K OOBIYHBIM OMEPAIMSIM CIIOKEHHUS U
YMHOXEHUSI MHOXKeCTBO umceln Buga 0, 12,22, ...

8. SlBisercsst MM TMOJEM OTHOCHTENBHO CIIOKEHHS M YMHOXKEHHST MHOJKECTBO YHCEN BHA
b+cxﬁ, rae b u ¢ — nensie uncaa?



9.

SIBnsieTcss M MOJEM OTHOCHUTEIILHO CIIOKCHUS U YMHOXCHHA MHOKCCTBO 4YHUCCII BHUOA

b+ C\ﬁ, rae b u ¢ — panMoHaNbHbBIC Yncia?

10

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

i 2
. Berunciurs (8-1) +3+5I.

1+i
Peuits ypauenue |z|+ 2 =8+ 4i,

Brrancants (\ﬁ + i)go.
(-3-3i)®

(4—4iB)"

Bruncauts 9&—27 )

18
Beruncnutes 4f— .
1+ i\ﬁ

Borancnuts npoussenenuss AB u BA | eciin A= (

Brauciautb

A W
N B
= o
%/
U]
I
N
= o O
R P W

1 2 7 10
[TepecTaHOBOYHBI JIM MATPHUIBI A = uB= ?
3 3 15 22

-1 2 7 -10
[TepecTaHOBOYHBI JI MATPHIIBI A = uB= ?

3 4 -15 22
2 1 ?
Beruncnmure |1 2
2 21
1 2\’
Beruncnurs | 2 2
2 -2 3

-1 2
Boruncnuts 3Hadenne Maorodnena f (X)=x°—2x+1 or matpumsr A= ( 3 4] .

ITomo6pats i u K Tak, 4YTOOBI IPOU3BENCHUE &);8,,8,, BBy BXOAUIO B ONMPEIEIUTEND 5-TO

nopsaka Co 3HaKOM ILIHOC.

23

24

25

. ITono6patk i u K Tak, 4TOOBI IPOU3BENCHUE 88,8, BBy BXOAUIO B ONMPEIEIHUTEND 5-TO
MOpsiIKa CO 3HAKOM MUHYC.
2 3 4 1
3 4 1 2
. BpruncnuThs onpeaenuTens 41 2 3
1 2 3 4
3 -3 -2 -5
2 5 -4 6
. BeruncnuTh onpeaenuTens 5 5 g8 7
4 4 5 8




26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37. BbIICHHTH BONPOC O JIMHEHHON 3aBUCUMOCTH CHCTEMBI BEKTOPOB

4 0 3

-2 2 -2
Beruucnuth onpenenuTens

1 -1 0

3 1 4

1 2 3

2 3 4
Beruucnuth onpenenurens

3 41

4 1 2

3 1 4

-2 2 -2
Beruucnuth onpenenuTens

1 -1 0

4 0 3

W N B

5

0

3|
-2

-2
0
3|
)

C nomol1pio NpUCcOeAMHEHHON MaTpUIbl HAUTH 0OpaTHYIO K MaTpuLe

2
Haiitu obparnyro matpuny s A=| 1
-1
2
Haiitu o6parnyro matpuny ansgs A=| -1
1

-1 1
Pewnth MaTpruHOE ypaBHeHHE X ( 3 j

2 4 3 6
Pemnts MaTpu4HOE ypaBHEHHE X =

4 8

2 3
-1 0
2 1
2 3
2 1.
-1 0
-2
(3

Pemnte MaTpuuHOE ypaBHEHUE ( j X = (

PemnTh MaTpruHOE ypaBHeHHE X [ j [ j

-1 1 3
. 7 5 1 -1
Haiitn panr matpuisl 5 1 _3|
1 7 7 9

a, =[2,-5,8], a, =[1 -3, 5].

SO N -
O N w

&

~N O O

=[3,-6,10 ],

38. BbIICHHTH BONPOC O JIMHEHHOW 3aBHCHMOCTH CHCTEMBI BEKTOPOB & :[1, 3, 6, 10],
=[1 1,1,1], a, =[1,-3,-8,-18], a, =[3,5,8,12].

39.

Haiitu 0asuc u paHr CHUCTCMBI

=[13,23] a,=[1311].

BEKTOPOB

8

=[31,1,1],

=[L1,31],



40. Haiitu Gasuc u paHr cuctembl Bektopo a=[3,1,1,1], b=[1,1,3,1], c=[13,1.1],
d =[-1, 1, 5,1] u BBIpa3uTH Yepe3 6asuc OCTANBLHBIE BEKTOPI CUCTEMBI.

41. Haiitu Gasuc u padr cuctembl BektopoB & =[1,3,6,10], a,=[1 1,1,1],
a, =[1,-3,-8,-18], a, =[3,5,8,12] u BbIpa3uth yepes 6aszuc OCTATLHBIE BEKTOPI CUCTEMBI.

3%, +4X, +5X, +7X, =1,

2X, +6X, —3X; +4X, =2,

4x, + 2x, +13x, +10x, =0,

5x + 21X, +13x, =3.

2X + X, =X+ X, =1,

42. CKONBKO pelIeHU NUMEET CHUCTeMa YpaBHEHUH

3%, — 2X, + 2%, —3X, = 2,
43. TIpoBepHTbh, COBMECTHA JIU CHCTEMa YpaBHEHHIA ?
X + X, — X, +2X, =-1,
2X, — X, + %X, — 3%, = 4.
X, —3X, — 4%, =4,
44, PemmTh CHCTEMY MaTPHYHBIM CIIOCOOOM < 2X, + X, — 3%, = —1,
3%, —2X, + X, =11,
X, +5X, = X; =3,
45. PemmTh CHCTEMY MaTPHUYHBIM CIIOCOOOM < 2X, +4X, —3X; = 2,
3X, — X, —3%X; =—T.
X —3X, — 4%, =4,
46. Pemmth CHCTEMY MaTPHYHBIM CHOCOOOM 4 2X, + X, —3X; =—1,

3%, —2X, + X, =11,

47. Ilonw3ysice  Teopemoit  Kpamepa, BBISICHUTH, HMEET JIM CHUCTEMa YpaBHEHUU
3%, +4X, +5X, +7X, =1,
2X, +6X, —3X; +4X, =2,
4x, + 2%, +13x;, +10x, =0,
5x + 21X, +13x, =3.

48. Tlomw3ysice Teopemolr Kpamepa, BBISICHUTH, MMEET JIM CHCTEMa JIMHEHHBIX ypaBHEHUH

3%, +3X, + 4%, —5%, =9,

SX, — 7X, + 8%, +2x, =18,

4X, +5X, — TX; — 3%, = -5,

CANHCTBCHHOC PCIICHUC.

CAUHCTBCHHOC PCHICHUC

X, +8X, +3X, +4X, =-2.
2X, — X, + 2%, =4,
49. Pemmts cuctemy o gopmynam Kpamepa < 2x, + X, +3X ,=—2,
X + X, + 2% =-1.
X, —3X, —4X, =4,
50. Pemmts cuctemy mo gpopmynam Kpamepa < 2x, + x, — 3%, =—1,
3%, —2X, + %X, =11.



2X — X, + 2%, = 4,

51. Pemmnts cuctemy o popmymnam Kpamepa §2X + X, +3X ;=—2,
X + X, + 2% =-1.
X, — 2X, +3X; —4x, =1,
X, = X3 + X, =3,
52. Pemuthb cucteMy JIMHEHHBIX ypaBHEHHUI
X, —3X, —3X, =1,

7% +3%X; + X, ==3.
2X + X, =X + X, =1,
3X, —2X, +2X;, —3X, =2,

53. Pemmth cucreMy TMHEHHBIX YpaBHEHHMA
OX + X, + X5 + 2X, = -1,

2X, — X, + X3 —3X, = 4.
. oX X X+ X, + X, =6,
54. Haiitu oOmiee penieHne CUCTEMBl YpaBHEHUH
X, — X, + X3 — X, + 2%, =8.
2X, — X, +5%, +7X, =0,
55. Haiitu QpynnamMeHTanbHYIO CUCTEMY PELICHUI CUCTEMBI | 4X, — 2X, + 7%, +5X%, =0,
2%, — X, —X; —5X, =0.

56. Haiitn QyHIaMEHTATBHYIO CHUCTEMY pEIICHUH M O0Ilee pEIIeHWE CUCTEMBI YPaBHCHHMA

X, —2X, + X, + X, =0,

9%, — X, —13x%, —4x, =0,

2%, +5X, —16%, — 7X, =0.
57. Haiitu obuiee perieHHe CUCTEMbl JUHEWHBIX YpaBHEHUH C MOMOUIbIO (yHIaMEHTaIbHON
CHUCTEMBl DPEIICHUH COOTBETCTBYIOUIEH OAHOPOJAHOW CHUCTEMBl JIMHEMHBIX YpPaBHEHUU

X, — 2%, + 3%, —4x, =1,
X, = X3 + X, =3,
X, + 3%, —3X, =1.
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