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COJEPKAHUE

Bsenenue

Tema 1. OCHOBHBIE AJITEBPANYECKHE CTPYKTYPBI.

[Ipaxtuueckoe 3ansTre Ne 1. bunapusie anreOpanyeckie ornepalnuyd U UX OCHOBHBIE CBOMCTBA.
[IpakTrueckoe 3anstue Ne 2. I'pynmsl.

[IpakTuueckoe 3anarue Ne 3. Konbua u nosms.

[TpakTtuueckoe 3anarue Ne 4. AnreOpamdeckas ¢popmMa KOMIUIEKCHOTO YHCIIAa U JCUCTBUS HAJ
KOMILICKCHBIMU YHCIIaMH B airedpanueckoil popme. ['eomeTpuieckoe npeacTaBIeHUe U TPUTO-
HOMeTpudeckas (hopMa 3alucu KOMIJIEKCHBIX YHCEN.

IIpaktueckoe 3anstue Ne 5. VYMHOXKEHME U JeIeHUE KOMILJIEKCHBIX 4yycel B
TPUTOHOMETpUYECKOH dopme. M3BIeueHrEe KOPHS n- OM CTETIEHHU U3 KOMIUJICKCHOTO YHCIIA.

Tema 2. KOJIbBIHO MATPHUILl HAl KOJIBIIOM. MATPUIbI HA/I ITOJIEM.
[TpakTuueckoe 3ansaTue Ne 6. MaTpuiisl HaJ KOJIBIIOM U ON€paliiKi HajJ HUMU.

[IpakTuueckoe 3ansatue Ne 7. OnpeneneHue U CBOMCTBA ONPEAEIUTENS KBaAPaTHON MaTpHULIbI h-
ro nopsAaKa

[Ipaktnueckoe 3ansatue Ne 8. MuHopsl M anrebpanuecKkue JONOJIHEHUs. BpruucieHue
OIIpEACIINTENS N-TO MOPsIIKa.

[IpakTuyeckoe 3ansTre Ne 9. O6parHas MaTpuia U e€ BEIYUCICHHE.

[TpakTtuueckoe 3anstue Ne 10. DnemeHTapHbIe TpeoOpa3oBaHusi MaTpHUIl. PaHT MaTpuIlel U €ro
BBIUNCJICHHE.

[TpakTrueckoe 3anstue Ne 11. ApudmeTndeckrne n-MepHbIE BEKTOPHI.

[Ipaktuueckoe 3anstre Ne 12. MroroBoe 3aHsTHEe 1o TemMaM «OCHOBHbIE anreOpanyecKue
CTPYKTYpbI» U « Konb1o MaTpui Haj KoabLOM. MaTpuiiel HaJ moiaem»

Tema 3. CACTEMBI JUHEMHBIX YPABHEHWH HAJ IIOJEM. CHUCTEMBI
JUHEWHBIX HEPABEHCTB.

[Ipaktuueckoe 3anstue Ne 13. OCHOBHBIE NOHATHA TEOPUM PELIEHHUS] CUCTEM JIMHEWHBIX
ypaBHeHUH. Pemenne cucrteM TMHEHHBIX ypaBHEHUH B MaTpUYIHOU (hopme.

[Ipaktuueckoe 3anarue Ne 14. Teopema Kpamepa o cucreme n JIMHEWHBIX YpaBHEHUH C n
HEU3BECTHBIMH.

[Ipaktuueckoe 3ansitue Ne 15. Pemenne cucrem JIMHEWHBIX ypaBHEHUM MeTo10M [aycca.
[TpakTuueckoe 3anarue Ne 16. OnMHOpOIHBIE CUCTEMBI JIMHEUHBIX ypaBHEeHU. DyH1aMeHTaIbHAs
CHUCTEMA PEILIEHUN OJJHOPOJHOM CUCTEMBI IMHENHBIX YPABHEHUM.

ITpakTuueckoe 3anstue Ne 17. HeomHOpoaHBIE CUCTEMBI TUHEMHBIX YPaBHECHUN

[IpakTuueckoe 3anstue Ne 18. torosoe 3ansatue no teme «CHCTEMBI TMHENHBIX YpaBHEHUH HaJl
nosieM. CUCTEMBI JIMHEWHBIX HEPABCHCTB



BBEJIEHUE

Henbio NpaKTHYECKUX 3aHATHI 110 TUCIUTUTHHE «ANTeOpay SBIsSETCS
dbopmupoBanue obmenpodeccnonanbHo komneteHmu OIIK-1 6ynymero 6akanaspa mo
HanpasieHuto noAroroBku 09.03.02 - MadopmanroHHbIe CUCTEMBI U TEXHOJIOTHH.

K yucay 3axa4 ocBoeHMsl JMCHUIJIMHBI MOKHO OTHECTH:
- obecrieueHue PyHIAMEHTATLHOM MOATOTOBKH B OAHOW U3 BKHEHIINX 00JacTel COBpPEMEH-
HOM MaTEeMaTHKHU,
-03HaKOMJIEHHE C OCHOBAMH KJIACCUYECKOH anreOpsl;
-00y4eHHE OCHOBHBIM aIre0panvdecKuM METOAaM PeIIeHUs 3a1ad.

JuctummHa «Anaredpa» OTHOCHTCS K TUCIUTUTMHAM 00s3aTeNbHOM YacTH U

n3ydaercs B 1 cemectpe.

B mnpomecce wu3ydeHus IUCHMIUIMHBI y oOydarommxcs (opMupyercs cleayromas
KOMITETECHIIHS (B COOTBETCTBUH C 00pa30BaTEIIbHBIM CTAHIAPTOM):

OIIK-1- CnocoOeH nucnoab30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAYK U
MaTeMaTHUKH JIJIsl peUIeHHs 3a/1a4 HH)KEHEPHOU JesITeTbHOCTH.

B Meromnueckux yka3aHHUSX IO BBIMOJHEHUIO MPAKTUYECKUX PAOOT MO JUCHUIUIIHHE
«AnreOpay onucaHa MOCIEA0BATEILHOCTh U OCHOBHOE COJIEp)KaHUE MPAKTUUECKUX 3aHATUHN 1O
mucruruiiae.  Jlmsg  KaXIOoro MPaKTUYeCKOro 3aHATHS JaHbl TEOPETUYECKHE 3aaHus,
IpakTUYECKHe 3aJaHus, pelaeMble B ayAUTOPUM, U TPAKTHUECKHWE 3aJaHus IS
CaMOCTOSITENILHOM paboThI ToMa.



Tema 1. OcHOBHBIE ajire0panvdecKue CTPYKTYPhbI.

IIpakTuueckoe 3ansaTue Nel.
bunapHbie anredOpanyeckue onepauu 1 X OCHOBHbIE CBOMCTBA.

Heab 3aHATHA: U3ydeHUE OWHAPHBIX AIre0OpandecKux ormepaluii ¥ iX OCHOBHBIX
CBOWCTB.

AKTYaJIbHOCTH 3aHATHSA 3aKIIIOYAECTCS B TOM, YTO IIPU €TI0 POBEACHUU Y
ctyneHToB popmupytorcs komnereHunn OIIK-1; 3HaHus, yMEHUS 1 HaBBIKY,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(eCCHOHATBHON AESITENbHOCTH.

1.Teopernyeckue BONPOCHI K NPAKTHYECCKOMY 3aHATHIO:

- Onpenenenne anredpanyecKon omepaluu.
- [Ipumepsr anreOpandecKkux oreparui.
-ITonsiTue anreOppl Kak MHOXKECTBA C OTIEPALIUSIMHU.
- [Ipumepsr anredp.
- Onpenenenre OUHAPHOU aNreOpanvyecKon orneparuu.
- OCHOBHbIE CBOMCTBA OMHAPHBIX AIT€OPanyecKuX OIepalui.

1. IIpakTuyeckue 3a1aHNs, peliaeMblie B ayIMTOPHH:

3amaua 1. Onpenenensl iu Ha MHOKecTBax N, Z, Q, 27, 27+1, R, R* cnenytouiue
onepauu:
a)(a,b) > ab ,
0)(a,b N ,
Jab) >

B)<a,b)+a;b,

r)(a,b) - minfa,b}?

3apaya 2.Kakue wu3 omnepamuit w3 ynpaxHeHuss 1 0051aialoT  CBONCTBOM
KOMMYTaTUBHOCTH ?

3apaya 3. Kakue wu3 omnepanuid u3 ynpaxHeHus | oOjagal0T  CBONCTBOM
aCCOIIMaTUBHOCTH ?

3apaua 4.J1a onepaumii U3 ynpaxkHeHHs |, onpenenéHHbIX Ha MHOXECTBE R,
BBIICHUTB, CYIIECTBYET JIM HEUTPAJIbHBIM 3J1€MEHT. ECiM CyIecTByeT, TO yKa3aTh
BCE CUMMETPHU3YEMbIE SJIEMEHTHI.

3. lomaniHee 3aaHue:

3amaua 1. Onpenenensl iu Ha MHOKecTBax N, Z, Q, 27, 27+1, R, R* cnenytouiue
onepaluu:



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

1) (a,b) — max{a, b} ?

3amaya 2.Kakue wu3 omnepamuit u3 ynpaxHeHuss 1 0051aaloT  CBONCTBOM
KOMMYTaTUBHOCTH ?

3amaya 3. Kakue wu3 omnepanuii u3 ynpaxHeHus | o0agar0T  CBOHCTBOM
aCCOIIMAaTUBHOCTH ?

3agaua 4. [[na onepauuii U3 ynpaxHeHHs 1, onpenesi€HHbIX HA MHOXKECTBE R,
BBISICHUTB, CYILECTBYET JIM HEUTpalbHBIN 37eMeHT. Eciiu cylecTByeT,To yKa3aTh
BCE CUMMETPHU3YEMbIE 3JIEMEHTHI.

Pexomenayemast Jiureparypa

1. OcHoBHas UTEpaTypa:

1. Bunbepr 2.B. Kypc anre6psi: yaeOuuk / D.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. Pemuszo A.O. Jluneiinas anreOpa u reomerpust: yueoHnoe mocodbue / A.O. Pemusos, U.P. llladpapesuy. - Mocksa:
Ommariurt, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJHATEIBHAS JTUTEPaTYpA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

2. Kocrpukun A.W. Beenenue B anredpy: yueonux / A.M. Kocrpukun. — 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.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommn A.I1. JIuneitHast anreOpa v aHATATHYIECKAs TEOMETPHUS [ DJISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeromnmH. - DNEKTPOH.TEKCTOBHIE AaHHBIE. - PocToB-Ha-Jlony: KOxwHbIi penepansusnii yansepeutert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. JIuneiinas anre6pa: yueOnuk / B.A. Unbun, 2.1 [To3Hsk. - 6-¢ u3a., crepeoTui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcIel MaTeMaTHKH U MaTeMaTnieckoi ¢pusznku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTuyeckoe 3ansaTue Ne2,


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

I'pynusl.

Heas 3ansaTus: OnpeneneHre rpynibl, OCHOBHbIE CBOWCTBA TPYIIIL.

AKTYaJIbHOCTH 3aHATHSA 3aKIIIOYAECTCS B TOM, YTO IIPU €T0 IPOBEACHUU Y
cTyneHToB hopmupyrorcs kommetreHnuu OIIK-1 ; 3HaHus, yMEHUS U HABBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM MX MpO¢eCCHOHATBHON AESITEbHOCTH .

1.Teoperu4yeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO:
- Onpenenenye rpyIibl.

- [Ipumeps! rpymir.

-AJITUTUBHBIEC TPYIIIIHI.

-MynbTUIIIIMKATUBHBIE TPYIIIIHL.

-OCHOBHBIE CBOWCTBA TPYIIIL.

- OnpenesieHue NoArpynimel.

2. IlpakTHyeckue 3aJaHNUs, peliaeMble B Ay IMTOPUM:

3anaua 1. Kakue u3 ykazaHHHBIX HUKE COBOKYITHOCTEW OTOOpaXKEHUI MHOKECTBA
M ={1,2,...,n} BcebOs 00pa3zyeT rpyniy OTHOCUTEIbHO YMHOKEHHUE:

a) MHO>KECTBO BCEX OTOOpaXKEHUIA;

0) MHOECTBO BCEX NHBEKTHUBHBIX OTOOPAKEHHUI;

B) MHOXKECTBO BCEX CIOPBEKTUBHBIX OTOOPAKEHUH;

I') MHOXKECTBO BCEX OMEKTUBHBIX OTOOpaXKECHHIA;

1) MHOKECTBO BCEX YETHBIX IEPECTAHOBOK;

€) MHOYKECTBO BCEX HEUETHBIX MEPECTAHOBOK.

o ax+b
3anaua 2. Jlokaszath, YTO MHOXKECTBO (YHKIIUN BHUJIA y = vk rae a,b,c,deR u
cxX+

ad —bc # 0, ABIISETCS TPYNIIONH OTHOCUTEIHHO OTEPAllU KOMITIO3ULIUU (HYHKITUH.

3. lomaniHee 3aaHue:

3anaua 1. Kakue u3 yka3aHHHBIX HUKE COBOKYITHOCTEH OTOOpaKEHUI MHOKECTBA
M ={1,2,...,n} B cebs oOpa3yeT rpyniy OTHOCUTEIbHO YMHOXKEHUE:

a) MHO>KECTBO BCEX OMEKTUBHBIX OTOOpaXKEHHIA;

0) MHOKECTBO BCEX YETHBIX MIEPECTAHOBOK;

B) MHO>KECTBO BCEX HEYETHBIX NIEPECTAHOBOK.



Pexomennyemas iuteparypa

1. OcHoBHasi IuTepaTypa:

1. BunGepr 3.B. Kypc anre6psr: yue6ruk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

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

2. PemmzoB A.O. Jluneiinas anredpa u reomerpus: yaeonoe nocoodue / A.O. Pemuzos, U.P. [lladapesud. - MockBa:
Ousmataur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. lonoJiHNTEIbHAS TUTEPATYPA :

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

2. Koctpukun A.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreOpsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yeronunu A.I1. JIuneiinas anreOpa v aHAIUTHYECKAs TCOMETPUs [ DICKTPOHHBIN pecypc]: yueOHoe mocodue / A.I1.
YerosuH. - DIEKTPOH.TEKCTOBBIE laHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHHBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 TTo3HsK. - 6-¢ u3m., crepeotur. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIeit MaTeMaTHKu U MaTeMatndeckoit Gpusukn.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTuyeckoe 3ansaTue Ne3.
Koabna u moJs.

ean 3aHATHSA: ONpeiesieHHE KOJIbI1a,0CHOBHBIE CBOMCTBA Koiell. [lonarue mos,
OCHOBHBIE CBOVMCTBA MOJIEH.

AKTYaJIbHOCTDH 3aHATHS 3aKIIFOYAECTCS B TOM, YTO IPU €0 IPOBEACHUU Y
ctyaeHToB hopmupytorcst komrereHuu OIIK-1, ; 3HaHus, yMEHUSI U HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPOECCHOHATBHON ACSITENbHOCTH .

1.TeopeTuyeckue BONMPOCHI K MPAKTHYECKOMY 3aHITHIO:

- Onpenenenue KoJbla.

-ITpumepsl konew.

- OCHOBHBIE CBOMCTBA KOJIELI.

-Jlenurenu Hys.

-MynbTUNIIMKATUBHAS TPy KOJbLA C €IUHUIICH.
-ITonsgaTue mons.


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! nosnen.
- OCHOBHBIE CBOMCTBA IIOJIEH.

2. llpakTuyeckue 3aaHusi, peliaeMblie B ayIUTOPUM:

3anaua 1. Kakue u3 cneayrommx YMCIOBBIX MHOXKECTB 00pa3yroOT KOJIBIIO
OTHOCUTETHFHO OOBIYHBIX ONIEPAINI CIIOKECHUS M YMHOXKCHUS:

a) MHOYKECTBO BELIECTBEHHBIX YUCEN BUIA X + y\/z ,rae x,yeQ;
0) MHOKECTBO BEIIECTBEHHBIX YHCEI BUJIA X + y%/i ,rne x,yeQ;

B) MHOKE€CTBO BEIIECTBEHHBIX YHCEN BUJIA X + y%/f + 234 ,rne x,y,z€Q.
3ampaua 2. Kakue u3 kosell B 3a1auax 1 SBIISIFOTCS OJISIMHU ?

3. lomamniHee 3aaHue:

3amaua 1. Kakue U3 ciaeayronux 4YucIOBbIX MHOXKECTB 00pa3yoT KOJIBIIO
OTHOCHUTEIHHO OOBIYHBIX OINEpaIiid CII0KEHUS U YMHOKEHUS:

a) MHOYXECTBO Z,;

0) MHOXeCTBO nZ(n>1);

B) MHOKE€CTBO HEOTPHUIIATEIIbHBIX LIEbIX YHCEIT;
r') MHOXeECTBO Q.
3agaua 2. Kakue u3 kosell B 3a1auax 1 SBISIFOTCS OJISIMHU ?

Pexomenayemas iureparypa

1. OcHoBHAas TUTepaTypa:

1. Bunbepr 3.b. Kypc anre6psi: yueOuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

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

2. PemuzoB A.O. Jluneitnas anredpa u reomerpust: yueOHoe nocobue / A.O. Pemuzos, U.P. Illadapesud. - Mocksa:
®uzmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoJiHNTEIbHAS TUTEPATYPA :

1. Kocrpukun A.W. Beenenue B anre6py: yueouuk / AWM. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHOBBI
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: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.U. Beenenue B anre6py: yuebnux / A.W. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI aJire0psl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yeronunu A.I1. JIuneitHast anrebpa v aHAIUTHYECKAsA TeOMETpUs [ DIEKTPpOHHBIN pecypc]: yueoHoe mocobue / A.I1.
YeronuH. - DJIEKTPOH.TEKCTOBBIC aHHbBIE. - PocToB-Ha-J{oHy: FOxHBIN penepanbHbrii yauBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeotur. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIei MaTeMaTHKH U MaTeMatndeckoit Gpusukn.Beim. 4). - ISBN 978-5-9221-
0481-4.

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


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
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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

IIpakTH4yeckoe 3ansitue Ne4.

AureOpandeckasi ¢gopmMa KOMIUIEKCHOTO YHMCJIA M 1eHCTBHUS HAJl
KOMILJIEKCHBIMH YHCJIAMHU B ajireopandeckoit popme. I'eomerpudeckoe
NpeACTaABJICHHEe M TPUTOHOMeTpHUYecKasi GopMa 3anuc KOMILIEKCHBIX
yHceJ YUCIA.

eab 3aHATHA: TIpEJCTaBICHHE KOMIUIEKCHBIX YHCEN B alredpandeckoit Gpopme,
JIEUCTBUS HaJl KOMIUICKCHBIMU YHWCIaMu B anredpandeckoit popme; ['eomerpuye-
CKOE TIPEJICTABIICHUE U TPUTOHOMETpHUecKas opMa 3aIMCH KOMITJICKCHBIX YHCE.

AKTYaJIbHOCTH 3aHATHS 3aKJIFOYAETCS B TOM, UTO IIPU €TO NMPOBEACHUN Y
ctynentoB popmupyrorcs komneteHimu OIIK-1; 3Hanus, yMeHUs 1 HaBBIKH,
KOTOpbIE CTaHYT OCHOBOM UX MPO(ECCHOHATLHOM NEITETHOCTH .

1.TeopeTnyeckne BONMPOCHI K MPAKTHYECKOMY 3aAHATHIO:

-IIpencraBneHre KOMIUIEKCHBIX YHCEN B anreOpandeckoit popme.
-CloeHre 1 yMHOKEHHE KOMIUIEKCHBIX YHCEeNT B anredpandeckoit popme.
-ConpsKEHHbIE KOMIUIEKCHBIE YUCIIA.

-JleneHue KOMIUJIEKCHBIX YMCeN B aliredpanyeckon hopme.

- H3BnedeHne KBagpaTHOTO KOPHS M3 KOMIUIEKCHOTO 4HKcia B anreOpandeckoi
dbopwme.

-I'eomeTprueckoe npeacTaBiIeHne KOMIUIEKCHBIX YUCEIL.

- ['eomeTrpuueckoe nmpeacTaBiieHne AEUCTBUN Hal KOMIJICKCHBIMU YHCIIAMHU.
- OnpeneneHre MOAYIsT KOMILUIEKCHOTO YUCIIA.

- OnpeneneHune apryMmeHTa KOMIJIEKCHOTO YncIa.

- Tpuronomerpuueckas Gopma KOMIIJIEKCHOTO YUCIIA.

2. llpakTuyeckue 3a1aHusl, peliaeMble B Ay IUTOPUM:

3agaua 1. BeIUHUCINTE BHIPAKECHUSA:
a) 2+0)3-0)+2+30)(3+4i);

6) ( +3i)(8—i);
2+ i)2
5
B) (1+19)

(1-iy
3anaua 2. BelUuciauTh i77,i98,i_57

3agaua 3. PemuThs ypaBHEHMS:

,i"", e n — uesnoe uuco.



a) z2=5-12i; 6)z>-5z+4+10i=0.
3anaua 4. M300pa3uTh HA TUIOCKOCTH TOYKH, COOTBETCBYIOIINE YUCTHaM 5, -2, -3i,

+1+i4/3.

3agaya 5. Yka3aTh reOMETPUYECKHUM CMBICI BEIPAKEHUS ‘Zl )

,TAC Z1 U Zp -

3aJaHHBIC KOMIICJIIKCHBIC UM CJIA.
33&3‘13 6. H306paBI/ITB Ha ITJIOCKOCTH MHOXCCTBO TOYCK, COOTBCTCBYIOIIUX
KOMIIJICKCHBIM YHCJIaM Z, YAOBJICTBOPAIOIIUM YCIIOBUSM:

a)argz=%; 6)‘2‘32; B)‘Z—l—i‘<l; r)ls‘z—2i‘<2.

3apava 7. Pemuth ypaBHEHUE ‘Z‘ +z=8+4i.
3agaya 8. Haiitu TpuroHomMeTprudeckyro GgopmMy yucia:
a) —2; 6)—3i; B)l—i; 1) 1+i3; 1) —1+iV3; e) —1-iy3;

K) 1+ cosp+ising.
3. lomamiHee 3a1aHue:

3amaya 1. BelunucnuTh BbIpaKeHHUS:
a) 2+1)(3+7) —(1+2i)5+3i); 6) 3+i) -(3-i);

B) (2+i)(4+i).
I1+1i

3agayva 2. PemuTh ypaBHEHHUS:

a) z2=3-4i; 6)z2—(1+)z+6+3i=0; B)z>+(2i-7)z+13-i=0.
3anayva 3. Halit Bce KOMIUIEKCHBIE YUCIIA, CONPSKCHHBIE CBOEMY KBaJpaTy.
3anayva 4. HaliTn KOMIIJIEKCHBIE YKCIIa, COOTBETCTBYIOIIME BEPILIMHAM KBaJparTa ¢
LIEHTPOM B Hayaje KOOpAUHAT, CO CTOPOHAMU JUIMHBI 1, mapaJsieIbHbIMUA OCSIMHA
KOOpJMHAT.

3agaua 5. M300pa3uTh Ha TUIOCKOCTA MHOXKECTBO TOYEK, COOTBETCBYIOIIMX
KOMILJIEKCHBIM YUCJIAM Z, YAOBJIETBOPSIOIINUM YCIOBHSIM:

a) |Z]=1; 0)|z+3+4i]<5; B)2<|7|<3.

3agayva 6. Peruuth ypaBHEHUE ‘z‘ —z=8+12i.

3anaua 7. Haiitu TpuronomMeTpudeckyro GopMmy dmcla;
a)5; 6)i; B)1+i; 1)1-i3; 1) —~3+i; e) —/3—i; x) cosa —isina.

PexomeHnayemas JiuTeparypa

1. OcHoBHas IUTEpaTypa:

1. Bunbepr 3.b. Kypc anre6psi: yueOuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

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

2. PemuzoB A.O. Jluneitnas anredpa u reomerpust: yueOHoe nmocobue / A.O. Pemu3zos, U.P. Illadapesud. - Mocksa:
®uzmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

Pexxum moctyma: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. lonoJiHNTEIbHAS TUTEPATYPA :

1. Kocrpukun 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 noctyma:http://biblioclub.ru/index.php?page=book&id=63140

2. Kocrpukun A.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI aJire0psl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yeronuu A.I1. JIuneiiHas anreOpa v aHAIMTHYECKAs TCOMETPUs [ DICKTPOHHBIN pecypc]: yueOHoe mocodue / A.I1.
YerosuH. - DJIEKTPOH.TEKCTOBBIE laHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHuBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeoturl. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIeit MaTeMaTHKH U MaTeMatndeckoit Gpusukn.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTuyeckoe 3ansaTue Nes,
YMHOKEeHHEe U JeJIeHHe KOMIIJIEKCHBIX YUCeJ B TPUTOHOMETPUYecKoi popme.
N3BJieyeHne KOPHA N- O CTENEHU M3 KOMILIEKCHOI'0 YMCJIa.

Ieab 3aHATHA: JCUCTBUSA HAJT KOMIUICKCHBIMHA 4YHCJIaMH B
TPUTOHOMETPHUUECKOH (opMe.

AKTYaJIbHOCTH 3aHSITHS 3aKJII0YAETCSA B TOM, YTO IPH €r0 MPOBEACHUH Y
CTYACHTOB (DOPMUPYIOTCSI KOMIIETEHIMH ; 3HAHUSI, yMEHHS U HABbIKU, KOTOPbIE
CTaHyT OCHOBOM MX MPO(PECCUOHATILHOMN AESITEIbHOCTH .

1.TeopeTnyeckne BONMPOCHI K MPAKTHYECKOMY 3AHATHIO :

- YMHOXEHNE KOMIIJIEKCHBIX YUCET B TPUTOHOMETPUIECKOM hopMme.
- JleneHre KOMIUIEKCHBIX YMCEN B TPUTOHOMETPUUECKOH (popme
- ®opmyna Myaspa.
-N3BrieueHne KOpHS N-0i CTEIEHU U3 KOMIUIEKCHOIO YHCIIA.
-I'eomeTprueckoe mpeacTaBICHHEe KOPHEN N-0M CTENEHU U3 KOMIUIEKCHOTO YHUCIIA.
- I3Bneyenne KOpHs n-OM CTENEHU U3 €IMHULIBL.
-IlepBo0Opa3Hbic KOPHU N-OM CTETICHU U3 €IUHUIIBI.
- MynbTUIUIMKATUBHAS TPYIIIA KOPHEN N-OW CTENEHU U3 €IUHUIBI.
2. IIpakTuyeckue 3aJaHusl, peliaeMblie B Ay IMTOPUM:
3agaua 1. BbIUHUCINTH BBIPAKECHUA:


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—1\/5} - 1437 (1-i3)P
I+i ) ) (1+1)%°
3anaua 2. [Ipu n € Z BBIYUCIAUTH BBIPAXKEHUS:

. n
a) (1_{%0[] ; 6) (I+cosg+ising)".
l+itga

3anaua 3. [IpeacTaBuTh B BUJIe MHOTOWICHOB OT SinX U cos x QYHKIUU:
a) sinSx; 0) cosSx.
nez.

a) (1+)1%%; ) (

3agaua 4. BeIUnciIuTh:

a) i ; 6) §/242(1-1); B) 4-72(1-i/3);

r)4\1/7_2l L A+14 82,
1+i2 N2 +2i

3agaua 5. Pemuts ypasuenue: (z +1)" +(z—-1)" =0.

3agava 6. BerunciuTs:

) 0¥ B

3agaya 7. Haiitu Bce mepBooOpa3Hble KOPHU N- Ol CTETIEHU U3 €AMHUIIBI, €CIIH a)
n=2, 6) n=3, B) n=4, 1)n=06.

3. lomamniHee 3a1aHue:
3agaua 1. BbIUHUCIUTH BBIPAKCHUS:

130
a) (1+i3)"; 6) (V3 +if"; ) [*@“J .

1—i

3anaua 2. [Ipu n € Z BBIYUCIAUTH BBIPAXKEHUS:

2
a) (1+i)"; 0) (1_;\5] :

3amaua 3. [IpeacTtaBuTh B BUJI€ MHOTOWICHOB OT SINX U cos x QYHKIUU:
a) sin4x; 0) cos4x.
3anaua 4. Jloka3aTb paBeHCTBa

.nx  (n+1)x
sin—cos

a) coSX +Cos2x +...+ cosnx = 2 J(x#2kr,keZ);
. X
sin —
2

.. nx  (n+1Dx
sin —cos

6) sinx + sin 2x + ...+ sin;x = —2 2 (x#2kn,keZ).
sin;C




3agaua 5. BeryuciauTe:
a) i ; 6)4—4; ) %6a: YsV3i-8;
H)%/I_SZ _51+2.l vy

1+ 2—1

3agaua 6. Pemuts ypasuenue: (z+i)" +(z—i)" =0

PexomeHnayemas JiuTeparypa

1. OcHoBHasi TuTepaTypa:

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

2. PemuzoB A.O. Jluneitnas anrebpa u reomerpust: yaeoHoe nocobue / A.O. Pemuszos, U.P. Illadapesud. - Mocksa:
®uzmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoJiHNTEIbHAS TUTEPATYPA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreOpsl. - 273 c. - ISBN 978-5-94057-453-8.

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

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

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

3. Koctpukun A.U. Beenenue B anre6py: yueonux / A.W. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreOpsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommmnu A.I1. JIuneitHast anreOpa v aHAIATHYECKAs TEOMETPHUS [ DISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeronuH. - DJIEKTPOH.TEKCTOBBIC aHHbBIE. - PocToB-Ha-J{oHy: FOxHBIHN penepanbHbrii yauBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeoturl. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIeit MaTeMaTHKu U MaTeMatndeckoit Gusukn.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

Tema 2. Kosib1io MaTpuil HaJ KOJbLHOM. MaTpuubl HAJ MOJIEM.
IIpakTuyeckoe 3ansaTue Ne6.

MaTtpuubl HaJ KOJbIOM U ONlePAIMUA HAJl HUMH.

Heab 3ausiTHA: Oonepauyy HAJ MAaTPUIIAMHA U UX OCHOBHBIE CBOMCTBA.

AKTYaJIbHOCTH 3aHATHSA 3aKIIIOYAETCS B TOM, YTO IIPU €T0 POBENACHUU Y
ctynentoB popmupyrorcs komneteHiuu OIIK-1; 3Hanws, yMeHUs 1 HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(eCCUOHATBHON AESITELHOCTH .


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:
- [lonsiTe MaTpULIBL.

- [IpsimoyronbHbIE M KBaAPATHBIE MATPHULIBI.

-CloxeHrne OHOTUITHBIX MATPULL.

-YMHOXKEHUE MATPHUILL HA YUCJIO.

-YMHOXEHHUE MATPHILI.

-OCHOBHBIE CBOMCTBA ONEpallil HAJl MATPUIIAMH.

2. [IpakTHYecKkHe 3a/1aHNUs, peliaeMble B ayAUTOPUM:

3amava 1. [lepeMHOXUTH MaTPUIIBI:

1 2 00
3 4 5 3 29 1 2 1 1 3 1
21 0 0
a)[2 =3 1 ||2 18|; ©)|3 1 3|2 1 2|; B) :
0 01 3
3 -5 -1J{0 3 1 2 1 1 3 1
0 0 3 1
3agaua 2. BLinoaHUTE 1eWCTBUS:
30 2 -4 6 1
1 2 -1 2
01 3 2 =5 =2
-2 -1 1 2|+
2 20 2 -2 6 4
2 1 1 2
01 0 1 3 0 1
3agava 3. BeUnciuTh:
2
) 01 0 O
bz 2 00 2 0
a)|2 1 2|, 0
0 0 0 3
2 =2 1
00 0 O

3amaua 4. BeluucnuTh 3HaY€HUE MHOTOUJIEHA f(x) OT MaTpPHULbI A:
2 1 1

1 2 1].
I 1 2

3agaua S. PemuTh cucteMy MaTpUYHBIX YPAaBHEHUM:

0 1 0 -2
2X-Y= , —4X+2Y= ,
5o 5]

3. lomamiHee 3aaHue:
3agaua 1. [lepeMHOXUTbh MaTPULIBL:
2 3 5 I -1 3 I 5 2
I 5 3
a) -1 4 =20; ©6)|-1 1 =3[0 3 -1};
2 31
3 -1 1 2 - 6 2 1 -1

f(xX)=x"-3x+2, A=

O O =
o O = =



1 1.0 0(1 1 O O
1 2 0 0|1 3 0 O
3) -
0 03 1|10 0 2
0 0 3 1)0 0 -3 1
3agaua 2. BLinoaHUTh 1eWCTBUS:
1 -2 2
30 2 0 -2 0 =3
2 -1 1
0o1 2 1{ + 0 6 -3
-1 1 =2
2 3 00 5 -2 8
2 2 -1
3agava 3. BeI4uciuTs:
01 0 oY 11 1 1Y
0 010 1 1 -1 -1
a) 0)
0 0 0 1 1 -1 1 1
0 0 0O 1 -1 -1 1
3amava 4. BeluucauTh 3HaY€HUE MHOTOWICHA f(x) OT MaTpPULbI A:
2 1 0
f(x)=x"-2x+2, A=|0 2 0
1 1 1

3agaua 5. Pemnth cuCTEMY MAaTPpUYHBIX YPABHEHMUI:

11 I 0
X+Y= , 2X+3Y = .
o 1) o 1)

Pexomennyemas auteparypa

1. OcHoBHas IUTEpaTypa:

1. Bunbepr 2.B. Kypc anre6psl: yaeOuuk / D.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. Pemuszo A.O. JIuneiiHas anreOpa u reomerpust: yueOHnoe mocodue / A.O. Pemusos, U.P. llladpapesuy. - Mocksa:
Ommariurt, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

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

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommun A.I1. JIuneitHast anreOpa v aHAIMTHYIECKAs TEOMETPHUS [ DJIEKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeromnmH. - DNEKTPOH.TEKCTOBBIE AaHHBIE. - PocToB-Ha-Jlony: KOxwHbIi penepansusnii yansepeutert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexum noctyna: 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. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeoturl. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIei MaTeMaTHKH U MaTeMatndeckoit Gusukn.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTHyeckoe 3ansaTue Ne 7.
OnpenesieHue U CBOMCTBA ONpeaeuTeNIsl KBAAPATHONW MATPHUIIbI N-I'0
nopsjakKa.

He.]'lb 3aHATHUA: IDUMCHCHUC OIPCACICHUA U CBOMCTB OIMpCACIIUTECIIA
KBaHpaTHOﬁ MaTpuiibl N-I0 IOpsSAKa AJI1 €TI0 BBIYUCIICHUA.

AKTYaJIbHOCTH 3aHATHSA 3aKIIIOYAETCS B TOM, YTO IIPU €TI0 IPOBEACHUU Y
ctynentoB popmupyrorcs komnetreHimu OIK-1; 3Hanws, yMeHUs 1 HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX MpO(eCCUOHATBHON AESITENbHOCTH .

1.TeopeTrnyeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO:

- [lepecTaHOBKM KOHEYHOT'O MHOXECTBA.

-HETHOCTh MEPECTAHOBKH.

-IToncTanoBKH.

-HETHOCTH IOJACTAHOBKH.

- OnpeneneHune onpeneanuTelisa KBaJIpaTHON MaTPUIIbl N-I0 TOPSIIKA.
-Beruncnenue onpeaenureneit 2-ro nopsaka.

- Beruncnenue onpenenurenei 3-ro nopsaka.

-IIpeoOpazoBanus onpeeauTeNs KBaIpaTHOW MaTPUIbI N-TO OPAJIKa,
HEHU3MEHSIOIINE €TO0 .

-PaBHONIPaBHOCTH CTPOK M CTOJIOIOB ONPEAETUTEIIS.
-ITpeobOpa3zoBanust onpeaeauTens KBaapaTHON MaTPUIIbI N-ro NOpsJIKa,
oOpamarorniue ero B 0.

-CamMbIit 001 City4ail paBeHCTBA HYJIIO ONPEACIUTES.
-IIpeobpazoBanus onpeIeTUTENs KBaIpaTHOW MAaTPHUIILI N-TO TOPAJIKA,
IIOJBEPTAIOIINE €TO JIETKO OTCIICKUBAEMBIM U3MEHEHUSIM.

2. llpakTHyeckue 3aaHusi, peliaeMble B Ay IUTOPUM:

Ne 1. Onpeaenuth YUCIO MHBEPCUI B MEPECTAHOBKAX (32 UCXOIHOE PACIIOIOKEHNE
BCEJIa, €CJIM HET 0COOBIX YKa3aHUM,IpUHUMAETCs pacnojooxenue 1,2,3,... B
BO3pACTAIOIIEM MOPSIIKE):

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)IHCHI/ITB, KaKHU€ U3 IIPUBCACHHBIX HHUXKC HpOI/ISBe,Z[eHI/Iﬁ BXOIAT B
OoNpCACIINTCIIN COOTBETCTBYIOIUX ITOPAJAKOB U C KAKMMH 3HAKAMU:

a) 40,050,505, 0) aq 530,540,505, B) Gy 06051045430, -

Ne 3. BoiOpath 3HaueHUS [ ¥ k TaK, 9TOOBI TPOU3BEIACHUE @, A ;A Assd,, A,y
BXOJHJIO B OIIPCACIUTCIIb 7-T0 nmopAaakKa CO 3HaKOM ILIHOC.

Ne 4. Haiitu uiieHs! onpenenurens 4-ro mopsjaka, CoaepKallie SJIeMEHT a,, U

BXO/AIIME B OIIPECACTIUTECIIb CO 3HAKOM IJIFOC.

Ne 6. Beruncnuth onpeaennTenu 2-ro nopsiaKa:
2

5 2 a” ab
a , 0 .
) 7 3 )ab b*
Ne 7. BeIUHCIHTD ONPEACIIUTENH 3-T0 MOPSIIKa:
2 1 3 4 -3 5
a)ls 3 2, 6) B -2 8l
1 4 3 1 -7 =5
3analla 8. BBIIH/ICJ'II/ITB OHpeI[CJ'II/ITCJ'II/I, I/ICHOJ'IBBYH CBOﬁCTBa nu OHpCI[eHCHI/IC:
7 6 9 4 4 1 5 3 5 -4
1 2 3 4
3 5 s 13 1 0 -2 6 6 31 2 9 8
a) , 6)|7 8 9 -1 -6, B)|-1 7 -3 8 -9|.
1 -2 10 4
1 -1 =2 4 5 3 4 2 4
-2 9 -8 25
-7 0 -9 2 =2 1 8 3 3

3. lomaniHee 3aJaHue :

No 1. OnpeaenuTs 4KCIIO HHBEPCUH B MEPECTAHOBKAX (32 HCXOHOE
pacnoyioKeHue BCeaa, €ClIM HET 0COOBIX YKAa3aHUM,IPUHUMAETCS PACIIONIO0KEHHE
1,2,3,... B BO3pacTaroiieM nopsaKe):

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. BeIsicHUTB, KaKUe U3 CIAEAYIOLUX MTPOU3BEACHUIN BXOAAT B Pa3BEPHYTOE
BbIpaXECHHUE ONpE/IEIeTENe COOTBETCTBYIOUIUX MOPAIKOB U C KAKUMU 3HAKAMH:
a) a13a22031446055064;  0) A31a13a52a45024;5  B) A34021046017073454062
Ne 3. BiOpath 3Ha4CHU I, j, k TaK, 4TOOBI IPOUSBCACHHUE d51d;6d] j43504406)

BXOAMUJIO B PA3BCPHYTOC BBIPAKCHUC IICCTOTO IMOpAIKa CO 3HAKOM MHUHYC.
Ne 4, HOJIBBYHCB opcaciICHUEM, BEIYUCIIUTD CICAYIOIHUEC OIIPCACIUTCIIN:

a 3 0 5 1 0 2 a
0O b 0 2 2 0 b O
a) , 0) .
1 2 ¢ 3 3 ¢ 45
0 0 0 d d 0 0 0




Ne 5. Beraucnure onpenennTenu:

3 5 ab ac
a) , 0) )
5 3 bd cd
No 6. BbIUMCIUTB ONPEICTUTEIIN:
1 2 3 -1 5 4
a)5 1 4, 0))3 -2 0.
3 25 -1 3 6

3agaua 7. BeIUUCINTE ONIPENETUTEINH, UCIIOIB3YsI CBOMCTBA U ONPEACIICHHUE. |

4 4 -1 0 -1 8 -5 -7 =2 2 =2 16
1 -1 1 =2 23 7 5 2 3 0 0 4 0 -5 0
2) 1 3 -1 3 6)3 2 7 5 2 3 B) 2 0 -2 0 2 O .
-1 -1 4 3 1 2 2 1 1 2 6 4 6 -1 15 -5
-3 0 -8 -13 1 7 6 6 5 7 5 -4 10 1 14
21 1 2 2 1 3 0 -2 0 3 0

Pexomenayemas iureparypa

1. OcHoBHAas1 TUTepaTypa:

1. Bunbepr 3.b. Kypc anre6psi: yuebuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxwum noctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemuzoB A.O. Jluneitnas anredpa u reomerpust: yueOHoe nocobue / A.O. Pemu3zos, U.P. Illadapesud. - Mocksa:
®uzmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anre6py: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreOpsl. - 273 c. - ISBN 978-5-94057-453-8.

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

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

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

3. Koctpukun A.U. Beenenue B anre6py: yuebnux / A.W. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHhI anreopsl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yerommnu A.I1. JIuneitHast anreOpa v aHAIMTHYIECKAst TeOMETPHUS [ DISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeromnmH. - DNEKTPOH.TEKCTOBHIE AaHHBIE. - PocToB-Ha-Jlony: KOxwHbIi penepansusnii yansepeutert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wbun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeoturl. - MockBa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcIel MaTeMaTHKH U MaTeMaTnieckoi ¢pusnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTHyeckoe 3anaTue Ne8.
MuHopbI 1 ajredpanveckue I10N0JHeHUsl. BboIlunciieHue onpeeuresisi n-ro
MOPsKA.


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 S3AHATHUA: BEIYUCIICHUC OIIPCACIUTEIIA N-I0 MopAaKa C IIOMOIIIBIO
PA3JI0KECHHUA I10 3JIEMEHTAM CTPOKH HJIN CTOJI6Ha.

AKTYaJIbHOCTH 3aHATHS 3aKIFOYAECTCS B TOM, YTO IPU €0 IPOBEACHUU Y
ctyaeHToB hopmupytorcst komretreHuu OIIK-1; 3HaHus, yMeHUs U HaBBIKH,
KOTOpPBIE CTAaHYT OCHOBOU UX MPOGEeCCUOHAIBHOM JIESITEIIHHOCTH .

1.Teopernyeckue BONPOCHI K NPAKTHYECCKOMY 3aHATHIO:
- MuHOpBL.

- AnreGpanyeckoe TOMOJHEHHE 3IEeMEHTa ONPEACTIUTENS.

- Teopema 0 MpOM3BEICHUH a, 4, .

- Paznoxxenue OIIPCACIINTEILA 110 JICMCHTAM CTPOKH HUJIN CTOH6Ha.
- Beruucnenue OIIPCACIIUTCIIA N-I0 ITOPAIKA.

2. lIpakTHYecKkue 32/1aHUs], peliaeMble B ayAUTOPUM:

3anaua 1. Pa3naras o Tpetbeil CTpOKE, BBIYUCIUTH ONPEACIIUTENh

2 -3 4 1
4 -2 3 2
a b ¢ d
3 -1 4 3
3ajgaua 2. BeIUUCIUTE ONIPEICITUTEINN:
-5 -7 =2 2 =2 16
1 2 3 4 0 0 4 0 -5 0 4 -2 0 5
2) -3 2 =5 13 , 6) 2 o -2 0 2 0 . B 3 2 =2 1
1 -2 10 4 6 4 6 -1 15 -5 -2 1 3 -1
-2 9 -8 25 5 -4 10 1 14 6 2 3 -6 -3
3 0O -2 0 3 0
3 2 4 5 6 3 4 5 27 44 40 55
4 -3 2 -4 4 -3 2 -4 20 64 21 40
r) , M) , e) .
5 -2 -3 -7 5 -2 -3 -7 13 =20 -13 24
-3 4 2 9 -3 4 2 9 46 45 55 84

3. lomaniHee 3aJaHue :
3anaua 1. Pa3maras mo BTopomy cTO0ITY, BEBIYUCIUTE OMPEIETUTEIb

5 a 2 -1
4 b 4 -3
2 ¢ 3 -2
4 d 5 -4

3amava 2. BelunucnuTh onpeaennuTenu:



1 -1 1 =2 769 44 1001 1002 1003 1004
B B 1 0 =2 6 6
1 3 -1 3 1002 1003 1001 1002
a) , 6){]7 8 9 -1 -6/, B) ,
1 1 4 3 1001 1001 1001 999
1 -1 =2 4 5
3 0 -8 -I3 1001 1000 998 999
7 0 -9 2 -2
4 3 3 5 14 13 3 -13 2 4 6 -5
3 4 3 2 7 —4 2 10 6 5 4
r) , n) , €)
3 25 4 21 23 0 =23 3 2 4
2 4 2 3 7 12 =2 -6 4 5 2 3

Pexomennyemas auteparypa

1. OcHoBHas IUTEpaTypa:

1. BunGepr 3.B. Kypc anre6psr: yue6ruk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxwum noctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. Pemuszo A.O. JluneiiHas anreOpa u reomerpust: yueOHnoe mocodue / A.O. Pemusos, U.P. [lladpapesuy. - Mocksa:
Ommariurt, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

2. Kocrpukun A.U. Beenenue B anredpy: yueonux / A.M. Kocrpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yeromunu A.I1. JIuneitHast anreOpa v aHAIMTHYIECKAst TEOMETPHUS [ DIEKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeronuH. - DJIEKTPOH.TEKCTOBBIC aHHbBIE. - PocToB-Ha-J{oHy: FOxHBIN QenepanbHbrii yauBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Mnbun B.A. JIuneiinas anre6pa: yueOnuk / B.A. Unbun, 2.1". [To3Hsk. - 6-¢ u3a., crepeoTui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc Bblcmel MaTeMaTHKH U MaTeMaTnieckoi ¢pusznku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTH4yeckoe 3ansitue Ne9.

OOpaTHast MATPULIA M €€ BbIYHMCJICHHE.

Leapb 3ansiTUsA: BoIYKCIEHUE 0OpaTHOM MaTpHLbl 1O (HOpMyJie JIJIsl BEIUUCICHUS
00paTHOM MaTpHUIIBL.

AKTYaJIbHOCTH 3aHATHSA 3aKIIIOYAETCS B TOM, YTO IPU €T0 POBEACHUU Y
ctynentoB popmupyrorcs komneteHiuu OIK-1; 3Hanws, yMeHUs 1 HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX NP0 eCCHOHATBHON AESITEbHOCTH.


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 BOMPOCHI K MPAKTHYECKOMY 3aHITHIO:

-O6parHas MaTpuia.

-EnuHCTBEHHOCTH OOpaTHON MaTPHIIHI.

-Breruucienue o0paTHOM MaTPUIILI ¢ IOMOIIBIO DJIEMEHTAPHBIX MPE0Opa30BaHUM.
-dopmya a1t BRBIYUCIICHUST 00paTHOW MaTPUIIBI.

-YcnoBus cyliecTBOBaHUSI 00paTHON MaTpPHUIIHI.

-HeBbIpOKI€HHBIE MATPUIIHI.

2. IlpakTHyeckue 3aaHNs, peliaeMble B Ay IMTOPUM:

3anayva 1. Haiitu ¢ nomMo1po NpucoeAMHEHHOM MAaTpUIlbl  00paTHYIO K
MaTpHLE:

1 2 3 4 2057 273 I 1 1 -1
a , 6 , B)|6 3 4|, 1)|3 9 4|,
){3 4] )(5 7} ) ) U PR
5 =2 3 I 53
1 -1 -1 1
3agayva 2. Pemute MaTpu4HbIE YpaBHEHUS:
1 2 3 1 -3 0
1 3 11
a) X = , 6)|3 2 —4|lx=|10 2 7|,
1 2 11
2 -1 0 10 7 8

210 0 0 1 010
B)[1 2 0|X|0 1 Of=/1 0 O].
0 0 1 1 00 0 0 0

3. lomamiHee 3a1aHue:
3anaua 1. Haiity ¢ momMoIpio mprucoeAMHEHHOM MAaTPUITEl  00paTHYIO K

MaTpHulIE:
001 0 20 0 0
1 00 0 000 1 343 b2 2
a) , 0) , B)|2 -3 1|, 1|2 1 =2,
000 1 020 0

3 -5 -] 2 2 1
01 0 0 001 0

3agaua 2. Peminth MaTpU4YHbIE YPaBHEHUA:

2) X -1 1)2(—2 —1} 5) [3 1])([1 3
3 4 3 4 21 1 2

W N =
Il
7~ N\
N W
N W
N—

5 3 1) (-8 3 0 1 2 2 1 0
B) X| 1 -3 -=2|=[-5 9 0, (2 1 2|x=[1 1 2]
5 2 1) |=2150 1 2 -1 21

PexomeHnayemas JiuTeparypa



1. OcHoBHas JuTeparypa:

1. BunGepr 3.B. Kypc anre6psr: yue6ruk / 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. PemmzoB A.O. Jluneiinas anredpa u reomerpus: yaeonoe nocoodue / A.O. Pemuzos, U.P. [lladapesud. - MockBa:
Ousmataur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. lonoJiHNTEIbHAS TUTEPATYPA :

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

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

2. Koctpukun A.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

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

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

4. Yeronuu A.I1. JIuneiinas anreOpa v aHAIMTHYECKAs TCOMETPUs [ DICKTPOHHBIN pecypc]: yueOHoe mocodue / A.I1.
YerosuH. - DIEKTPOH.TEKCTOBBIE laHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHuBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

IIpakTudeckoe 3ansaaTue Nel(.
PaHr MaTpuubl U €ro BIYUCIEHHE.

Leab 3aHATHSA: IPUBEJICHUE MATPUI] K CTYIIEHYATOMY BUAY C TOMOIIBIO
AJIEMEHTAapHBIX MPEe0Opa30BaHMil; BEIUUCICHUE PAHTa MATPHUIIBI C TOMOIIIbIO
AJIEMEHTApPHBIX MPEe0Opa30BAHMIA.

AKTYaJIbHOCTH 3aHATHS 3aKJIFOYAETCS B TOM, UTO IIPU €TI0 MPOBEACHUU Y
cTyneHToB hopmupytorcs kommetreHnuu OIIK-1; 3HaHus, yMEHUS U HABBIKH,
KOTOPbIE CTaHYT OCHOBOM UX MPO(ECCHOHATLHOM NEeITETHHOCTH .

1.TeopeTnyeckne BONMPOCHI K MPAKTHYECKOMY 3aAHATHIO:

-Panr maTpuupl.

- Panr cryneHuaTron MaTpuLbl

- DieMeHTapHbIe TPeoOpa30BaHUs MATPHIL.

-OKBUBAJIEHTHBIE MATPULIBI.

-IIpuBeneHne MaTpulLbl K CTYIIEHUaTOMY BHUY. .

- Beruncienue panra MaTpuIlbl C MOMOIIBIO 3JIEMEHTAPHBIX MPEeoOpa30BaHUIA.

2. HpaKanecmle 3a/laHUs1, p€lllacMbI€ B ayIMTOPUHA:


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. [IpuBecT MAaTPUIBl K CTYNIEHYATOMY BH]IY C IIOMOIIBIO AJIEMEHTAPHBIX
npeoOpa3oBaHUIA:

4 1 7 =5 1
8 22 -1 0 -7 1 -3 -5
a)| 1 7 4 25 6)
3 4 5 -3 2
2 42 -1 3
2 5 3 -1 3
6 4 8 -1 6 301 1 2 -1
52 4 1 3 2 -1 1 2
B)| 7 2 4 1 3 Dl 4 3 2 -1 1
2 4 8 -7 6 2 9 8 -7 3
3 2 4 -5 3 12 -5 -8 5 1
2. Haiitm paHT clieayrommx MaTpHIl C TOMOIIBIO 3JIEMEHTAPHBIX MPeoOpa3oBaHU
3 -1 3 2 5 25 31 17 43 24 19 36 72 —38
5 -3 2 3 4 75 94 53 132 49 40 73 147 —80
a) , 0) : B) -
1 -3 -5 0 -7 75 94 54 134 73 59 98 219 —118
7 -5 1 4 1 25 32 20 48 47 36 71 141 -72
31 1 4
5 A4 10 1 .
3. HaI/ITI/I 3HaUeHUusI A ) HpH KOTOpI)IX ManI/IHa 17 17 3 UMECT HAUMCHBIIINN
2 2 4 3

panr. Uemy paBeH paHr Mpu HAJACHHBIX A W 9YeMy OH PaBEH MPH JPYTUX
3HAYEHUIAX A7

3. lomaniHee 3aJaHue :
1. [IpuBecT MaTPUIBI K CTYNEHYATOMY BUIY C IIOMOIIIBIO DJIIEMEHTAPHBIX

npeoOpa3oBaHU:
1 7 7 9 8 4 5 5 9
7 5 1 -1 1 3 -5 0 -7
a) 0)
4 2 -1 3 7 -5 1 4 1
-11 3 5 3 -1 3 2 5
I 1 1 1
77 32 6 5 3
4 3 2 1
32 14 3 2 1
1 4 1 1
B)) 6 3 1 0 0 r)
51 11
5 2 010
I 1 3 1
4 1 0 0 1
I 1 1 2




2. Haiitu paHr cieayronmx MaTpull ¢ TOMOILIBIO 3JIEMEHTAPHBIX PEe0Opa30BaHUM:

43 -5 2 3
8 6 -7 4 2 47 -67 32 201 155

a)|4 3 -8 2 71(,6)|26 98 23 -294 86| ,
43 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 -1l
31 12 19 —-43 -55
42 13 29 -55 -68

1 4 -1 2
3. Uemy paBeH paHr MaTpuipl |2 —1 A 5| OpU pa3IMYHbIX 3HAYEHUSIX A ?
I 10 -6 1

Pexomennyemas iuteparypa

1. OcHoBHas UTEpaTypa:

1. Bunbepr 2.B. Kypc anre6psl: yaeOuuk / D.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. Pemuszo A.O. Jluneiinas anreOpa u reomerpust: yueOHnoe nmocodue / A.O. Pemusos, U.P. llladpapesuy. - Mocksa:
Ommariut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

2. Kocrpukun A.W. Beenenue B anredpy: yueonux / A.M. Kocrpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommunu A.I1. JIuneitHast anreOpa v aHAIATHYIECKAs TeOMETPHUS [ DJISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeromnmH. - DIEKTPOH.TEKCTOBBIE AaHHBIE. - PocToB-Ha-Jlony: KOxwHbIi penepansusnii yansepeutert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pexum noctyna: http:// www.iprbookshop.ru/68568.html
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5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeotur. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIeit MaTeMaTHKu U MaTeMatndeckoit Gusukn.Beim. 4). - ISBN 978-5-9221-

0481-4.

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

IIpakTnuyeckoe 3anaTue Nell.
ApupmeruyecKue n-MepHbIe BEKTOPbI.

Heanb 3anaTusA: n1eiicTBys Hal apu(METUUECKUMH N-MEPHBIMHU BEKTOPAMH,
JMHENHAs: 3aBUCUMOCTh CUCTEMbI apu(METUYECKUX N —MEPHBIX
BEKTOPOB,HAXOXAeHUE 0a3uca U paHra CUCTeMbl apu(hMETUYECKUX N —MEPHBIX
BEKTOPOB.

AKTYaJIbHOCTH 3aHATHSA 3aKIIIOYAETCS B TOM, YTO IPH €T0 IPOBENACHUU Y
ctyneHToB popmupytorcss kommnereHuun OIIK-1; 3HaHus, yMEHUS U HABBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(ECCHOHATBHON ACSITENbHOCTH .

1.TeopeTuyeckue BONMPOCHI K MPAKTHYECKOMY 3aHSITHIO

- ApudmeTndeckrue n-MepHbIE BEKTOPHI .

- JleticTBus Haa apuPpMETHICCKUMU N-MEPHBIMU BEKTOPaAMHU.

-JIuneiiHast 3aBUCUMOCTb CUCTEMBI apU(PMETHIECKUX N —MEPHBIX BEKTOPOB.
- baszuc u panr cucreMbl apuPMETHIECKUX N —MEPHBIX BEKTOPOB.

2. IlpakTHyeckue 3aJaHNUs, peliaeMble B Ay IMTOPUM:

1. HalitTu BeKTOp X U3 ypaBHEHUS:
4a,+2a,+3a,+4x =0, rze a, = (5,-8,~-1,2), a, =(2,-1,4,-3), a,=(-3,2,-54).
2. IlycTp 3a1aHa TMHENHO HE3aBUCHUMAsl CUCTEMA BEPTOPOB 4, ,...,d, . BBISICHUTB,
SIBJIIETCS JIX INHEMHO 3aBUCUMBIMOW CUCTEMA BEKTOPOB
b =3a,+2a,+a,+a,, b,=2a +5a,+3a,+2a,, b,=3a,+4a,+2a,+3a,.
3. Haiitu Bce 0a3uchbl CUCTEMBI BEKTOPOB:
a, =(1,2,0,0), a, =(1,2,3,4), a, = (3,6,0,0).
4. Haiitu xakoii-HHOy1b 6a3UC CHCTEMBI BEKTOPOB
a, =5,2-31), a,=41-23), a,=(1L-1,-2), a,=034,-12), a,=(7,-6,-7,0) u
BBIPA3UTh Yepe3 3TOT 0A3UC OCTAIbHBIE BEKTOPHI CUCTEMBI.

3. lomaniHee 3aaHue:
1). 1. Haiit BEeKTOp X U3 ypaBHEHHS:
3(a, = x)+2(a, + x) = 5(a, + x), tae @, =(2,51,3), a, =(10,1,510), a, =(4,1,-1]).


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

2. IlycTp 3a1aHa TMHENHO HE3aBUCHMas CUCTEMA BEPTOPOB d,,...,d, . BBISICHUTS,
ABJISIETCA JIX JIMHEWHO 3aBUCUMBIMOM CUCTEMA BEKTOPOB

b, =3a, +4a,-5a,-2a,+4a,, b, =8a,+7a,-2a,+5a,-10a,, b, =2a,—a, +8a,—a, +2a;.
3. Haiitu Bce 0a3uchbl CUCTEMBI BEKTOPOB:

a, = (4,-13,-2), a, =(8,-2,6,-4), a, = (3,-1,4,-2), a, =(6,-2,8,-4).

4. Haitnure kakoil-HHOYh 6a3UC CUCTEMBI BEKTOPOB U BBIPA3UTh YEPE3 3TOT
0a3uc OCTaIbHbIE BEKTOPHI CUCTEMBI:

a) a,=(2,-13,5), a,=(4-313), a,=(3,-234), a,=4-1-1517);

0) a, =(23,4,-1), a,=(,-2,1,3), a,=(5-3,-18), a,=(38-9,-5);

B) @, =(2,2,7,-1), a,=0(3,-12,4), a,=(L130).

2). TlogroroBerech kK coOecemoBanuio 1o TemMaM «(OCHOBHBIE anreOpandeckue
CTPYKTYpbI» U « KonbIio MaTpuIil HaJ KOJBIIOM. MaTpHIlbl HAJ ITOJIEM»
0 CJICAYIOIINM BOIIPOCaM &

Tema 1. OcHOBHBIE anredpanyecKkue CTPYKTYPbI

1. AnreGpaundeckas oneparus (onpeeseHue, NpuMepshl).

2. OCHOBHbIE CBOMCTBA OMHAPHBIX AIreOpanyecKUX ONepalui .

3. IlonsTre anreOpsl Kak MHOXKECTBA € alreOpandeckuMu onepauusamu. [Ipumepst
anreop.

4.Ilonstue rpynmnsl (onpeaenenue, npumepsl). [loarpynna. OCHOBHBIE CBOMCTBa
TPYIIIL.

5. IlonsiTue konpua (onpeaesieHue, npumepsl). OCHOBHBIE CBOMCTBA KOJIEII.

6. OOpaTuMmble 3JIEMEHTHI KOJIbIIa C €AWHMICH. MyJIbTHUIUIMKATUBHAS Tpymma
KOJIbLIA.

7. Illonstre nons. [lone paunroHANBHBIX U ITOJIE JEUCTBUTEIBHBIX YUCET.

8. I1ose KOMIUIEKCHBIX Yncesl (ITOCTPOCHHE).

9.Anrebpanyeckas opMa KOMIUIEKCHOTO YKCJIa U JCHUCTBUS HaJ KOMIUIEKCHBIMU
yuciaaMu B asire0pandeckoi popme.

10.I'eomeTpryeckoe NMpeACTaBICHNE KOMIUIEKCHBIX YACEN U ICHCTBUN HAJl HUMH.

11. Tpuronomerpuyeckasi popMa 3anrcu KOMIUIEKCHBIX YUCEIL.

12.[leficTBUs HAJl KOMIUIEKCHBIMU YHCIIAMUA B TPUTOHOMETPUYECKOU popme.
13.13BneyeHne KOpHEH n-CTENEHU U3 KOMILJIEKCHOTO YHUCIIA.

14 I'pynmna KkopHEN N-CTENEHU U3 €IUHUIIBI.

Tema 2. Kouabuo marpui HaJa KoJbIOM. MaTpubl HAJ 10JIEM.

1. MaTpuubl OJTHOTUITHBIE, paBHbIC, KBaJpaTHbIe. HyneBas matpuna. CioxxeHue
MAaTPHL U €r0 CBOKCTBA.

2. AnuTUBHAS TPYINa OAHOTUITHBIX JTEUCTBUTEIBLHBIX MATPHUII.

3.YMHOkeHue Marpuilbl Ha uwncio. IIpousBenenue wmatpui. CBOMCTBa 3THUX
OTIepaLU.

4. KoJibI10 KBaJpaTHBIX JEHCTBUTEIBHBIX MATPHII N-I0 MOPSIKa.

S.IlepectaHoBKU. UEeTHOCTH IEPECTAHOBKHU.



6.ITogctanoBKH. YETHOCTB MOJICTAHOBKH.

7.0npenenurens  KBaApaTHOM  MaTpuubl  N-ro  nopsaka.  BeraucineHue
OIpeaeIUTeNIe 2-r0 U 3-T0 MOopsIAKA.

8.CBoiiCTBa onpeaeanTeNeH KBAAPATHON MAaTPUIILI N-I'0 TTOPSIKA.

9.MuHop u anredpanyeckoe IOINOJHEHUE 3JIEMEHTa ompenenurens. Teopema o
IIPOU3BEICHUMN ajj Ajj .

10.PaznokeHue onpeneiauTesns no EMEHTaM CTPOKU WM cTosiona. Beruncienue
ONPEIEIUTEI N-TO NOPSAIKA.

11.06patHas marpuiia. EAMHCTBEHHOCTh OOpaTHOM MaTPHIIBL.

12..0opmyna A BBIYUCIECHUS OOpaTHOM MAaTpHULbl. YCIOBHUS CYIIECTBOBaHUS
00paTHOM MaTpHUIIBL.

13. I'pynna KBagpaTHBIX HEBBIPOKICHHBIX MATPUIl N-TO MOPSAKA.

14.Panr matpuiibl. Panr cTynieH4aTol MaTpuilbl

15.2nemenTapHbie MpeoOpa3oBaHms MaTPUIl. DKBUBAIICHTHBIE MATPHIIHI.
16.IIpuBeneHne MaTpUILIbl K CTYIIEHYaTOMY BHIY. .

17.Bprunciienre panra MaTpUIlbl C IOMOIIBIO AJIEMEHTAPHBIX MPEeoOpa3oBaHUM.
18. ApudmMernyeckne n-MepHbIE BEKTOPHI .

19 JleiicTBus Hag apuPMETHIECKUMU N-MEPHBIMU BEKTOPaAMHU.

20.JIuneliHas 3aBUCUMOCTh CUCTEMBI apU(PMETHUECKUX N —MEPHBIX BEKTOPOB.
21.ba3uc u paHr cucteMbl apuPMETHIECKUX N —MEPHBIX BEKTOPOB.

3). IloaroroBhTECh K COOECEIOBAHUIO TI0 BHITTOJIHEHHBIM JOMAIIHUM 33IaHUSIM TIO
TemMaM  «OCHOBHBIE anreOpanyeckue CTPYKTypb» H « Koibio Matpuil Haj
KOJIBIIOM. MaTpHIIbl HAJT TTOJIEM»

Pexomennyemas auteparypa

1. OcHoBHas IUTEpaTypa:

1. BunGepr 3.B. Kypc anre6psr: yue6ruk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmzoB A.O. Jluneiinas anredpa u reomerpus: yaeonoe nocoodue / A.O. Pemuzos, U.P. [lladapesud. - MockBa:
Ouzmataurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

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

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

2. Koctpukun A.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.1. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexxum nocryma:http://biblioclub.ru/index.php?page=book&id=62951
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4. Yerommn A.I1. JIuneitHast anreOpa v aHATATHYIECKAs TEOMETPHUS [ DJISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeronuH. - DJIEKTPOH.TEKCTOBBIC aHHbBIE. - PocToB-Ha-J{oHy: FOxHBIN penepanbHbrii yauBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeoturl. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIei MaTeMaTHKH U MaTeMatndeckoit Gpusukn.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTu4yeckoe 3anstue Ne 12.

Hrorosoe 3ansitue no remaM «OCHOBHBIE ajiredpandeckue CTPYKTypbl » H
«Koab1o MaTpun Hag KoJabHoM. MaTpuubl HaX OJIEM ».

Henb 3aHATHA: IPOBEPKA 3HAHWW, YMEHUN U HABBIKOB MO TemMaM «OCHOBHbBIE
anredpandeckue CTPYKType» U « Komnblio MaTpuil HaJg KOJbIOM. MaTpulibl Haj
I0JIEM»

AKTYaJIbHOCTb 3aHATHS 3aKJIIOYACTCS B TOM, YTO NIPU €ro MNPOBEACHUH Y
CTYJCHTOB TIpoBepsieTcs ypoBeHb ¢dopmupoBanust komnereHuu OIK-1; 3nanuii,
YMEHUI U HABBIKOB I10 TEMaM

«OCHOBHBIE aredpanyeckre CTPYKTYph» M « Konbllo mMarpuil Hajg KOJIBLIOM.
Martpuubl Haja MOJeM», KOTOPhIE CTaHYT OCHOBOM UX MpodecCUOHaATbHON
JESITETbHOCTH.

Ha 3aHsITMH CTYI€HTBI IPOXOIAT:

1.CobecenoBanue o remam «OCHOBHBIE alireOpanyeckure CTpyKTypbi» U « Koiblio
MaTpHI] HaJl KOJbLUOM. MaTpulbl HaJ1 MOJAEM» M0 TEOPETUUECKUM BOIPOCAM.
2.CobecenoBaHueE MO BHIMIOJHEHHBIM JJOMAIIHUM 33JIlaHuAM 10 TeMaM «OCHOBHbIE
anredOpandeckue CTpyKTypbl» U « Koisblio MaTpull Haj KoibLoM. MaTpuisl Haj
IOJIEM»

PexomeHnayemas JiuTeparypa

1. OcHoBHas uTeparypa:

1. Bunbepr 3.b. Kypc anre6psi: yueOuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.
Pexxum noctyna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemuzoB A.O. Jluneitnas anredpa u reomerpust: yueoHoe nocobue / A.O. Pemuszos, U.P. Illadapesud. - Mocksa:
®uzmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoJiHNTEIbHAS TUTEPATYPA :

1. Kocrpukun A.W. Beenenne B anre6py: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHOBBI
anredpsl. - 273 c. - ISBN 978-5-94057-453-8.
Pexxum noctyma:http://biblioclub.ru/index.php?page=book&id=63140
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2. Koctpukun A.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

Tema 3. Cucremsbl JUMHEHHbIX YPaBHeHHMH Haa mojieM. CUcTeMbl JMHEHHBIX
HEPaBEeHCTB.

IIpakTudeckoe 3ansaTue Ne 13.

OcCHOBHBbIC TIOHATHSI TEOPHUHM PEIICHUS] CHCTEM JIMHEHHBIX YPABHEHMH.
Pemenue cucrem JIMHEHHBIX YPABHEHUI B MATPUYHOM dopMme.

esab 3aHATHS: PEIICHUE CHUCTEM JIMHEWHBIX ypaBHEHUM B MAaTPUUIHOU (opme.

AKTYaJIbHOCTDH 3aHATHS 3aKIIFOYAETCS B TOM, YTO IPU €0 IPOBEACHUU Y
ctyneHToB ¢popmupytorcs komnereHuus OIIK-1; 3Hanus, yMeHUs U HaBBIKH,
KOTOpbIE CTaHYT OCHOBOM MX MPO(PECCHOHATILHOMN €SI TEIbHOCTH .

1.TeopeTruyeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO:

-OCHOBHBIE TTOHATHS TEOPUH PEIIECHUS] CUCTEM JIMHEUHBIX YPABHEHUM

- Teopema Kponekepa-Kanemnnu.

- Kpurtepuii onpenen€éHHOCTH CUCTEMBI JIMHENHBIX YPABHEHUN.

-3amuce CUCTEM JIMHEHHBIX ypaBHEHUH B MAaTpUUIHON opMe.

-Pemienue cucreM JMHEWHBIX ypaBHEHUI B MATPUYHON dopMe.

-YcnoBus, Ipu KOTOPBIX MOXHO PELIUTh CUCTEMY JIMHEMHBIX YpPAaBHEHUU B
MaTpU4IHOU (hopme.

2. [IpakTHYeckue 3a/1aHUsl, peliaeMble B ayAUTOPUM:

PemuTh cucTeMbl TMHEWHBIX YpaBHEHUHN B MAaTpUIHOU (hopme:
2x—y—6z+3t+1=0,

2x—-y+3z=09, Azt Of—5 =0
— — + -5=0,
a) 13x—5y+z=—4, 6) T B)
Tx—4y+2z—-15t+32=0,
4x-Ty+z=5.

X—y+2z-6t+8=0.
2x, +2x, —x; +x, =4,
4x, +3x, —x; +2x, =6,
8x, +5x, —3x, +4x, =12,
3x,+3x, —2x;+2x, =6.


http://biblioclub.ru/index.php?page=book&id=63144
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2x, +5x, +4x;, + x, =20, 7x,+9x, +4x, +2x,— =0,

X, +3x, +2x, +x, =11, 2x,=2x,+x,+x,—6=0,

A
2x, +x, +3x;+2x, =6, ) 5x,+6x,+3x;+2x,-3=0,

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

3. lomamiHee 3aaHue:

Pemmts cucteMbl TMHEHHBIX YpaBHEHUN B MaTpUUHOU (popMme:

2x, +2x, —x; +x, =4, 3x, +4x, +x,+2x,+3=0,

) 4x, +3x, —x; +2x, =6, 5) 3x,+5x, +3x;+5x, +6=0,

8x, +5x, —3x, +4x, =12, 6x, +8x, +x; +5x, +8=0,

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

B) Ox—u+4z—-t-13=0, r) X+3y—6z+2t=3,
3x+4y+2z-2t—-1=0, 3x-2y+2z-2t=38,
3x-9y+2t-11=0. 2x—y+2z=4.

2x—=5y+3z+t=35,

3x=Ty+3z—-t=-1,
Sx-9y+6z+4t=7,
4x—-6y+3z+¢t=8.

)

Pexomennyemas iuteparypa

1. OcHoBHas IUTEpaTypa:

1. Bunbepr 2.B. Kypc anre6psl: yaeOuuk / 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. PemmzoB A.O. Jluneiinas anredpa u reomerpus: yaeonoe nocoodue / A.O. Pemmzos, U.P. [lladapesud. - MockBa:
Ouzmataurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

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

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommunu A.I1. JIuneitHas anreOpa v aHAIMTHYIECKAs TeOMETPHUS [ DISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YerosuH. - DIEKTPOH.TEKCTOBBIE laHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHHBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. JIuneiinas anre6pa: yueOnuk / B.A. Unbun, 2.1 [To3Hsk. - 6-¢ u3a., crepeoTn. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcIel MaTeMaTHKH U MaTeMaTnieckoi ¢pusznku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=68974
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IIpakTu4yeckoe 3ansitue Ne 14.
Teopema Kpamepa o cucteMe n JIMHEHHBIX YPABHEHU ¢ N HEM3BECTHBLIMH.

Leab 3ansiTHsA: TpUMEHEeHKE TeopeMbl Kpamepa 1t permenust onpeaenéHabIX
CHCTEM N JIMHEWMHBIX YPABHEHUU C N HEU3BECTHBIMU.

AKTYaJIbHOCTb 3aHATHS 3aKJIFOYAETCS B TOM, UTO IPU €TO NMPOBEACHUU Y
ctynentoB popmupytorcst komneterius OIK-1; 3Hanus, yMeHus U HaBBIKH,
KOTOPbIE CTAaHYT OCHOBOM UX MIPO(ECCHOHATLHOM NEeITETHHOCTH .

1.TeopeTnyeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO:

-Teopema Kpamepa o cucremax n JIMHEMHBIX YPAaBHEHUN C N HEU3BECTHBIMU.
—YcnoBus, pU KOTOPBIX NpUMeHsieTcst TeopeMa Kpamepa.

2. IlpakTuyeckue 3aJaHUs, peliaeMble B Ay IMTOPUM:

Pemmmts cucteMy ypaBHeHuit no npasuity Kpamepa:

2x—y—6z+3t+1=0, 2x, +2x, —x; +x, =4,

2x—y+3z=9,
x=2y—4z+9t-5=0, 4x, +3x, —x;+2x, =6,
a) \3x—Sy+z=-4, B)
Tx—4y+2z-15t+32=0, 8x, +5x, —3x, +4x, =12,
4x-Ty+z=5.

2x, +5x, +4x; +x, =20,
X, +3x, +2x, +x, =11,

r)

2x, +x, +3x;+2x, =6,

3x, +8x, +9x, +2x, =37.

3. lomaniHee 3aaHue:

X—y+2z-6t+8=0.

1)

3x,+3x, —2x;, +2x, =6.
x, +9x, +4x,+2x,-2=0,
2x,=2x, +x,+x,—-6=0,
5x,+6x,+3x;+2x,-3=0,
2x, +3x, +x;+x, =0.

Pemute cucremy ypaBHeHnuit o npasuiny Kpamepa:

2x, +2x, +11x; +5x, =2,
X +x,+5x,+2x, =1,

8) 1 2p 4x, 43,4 2x, =3,

X, +x, +3x; +4x, =-3.
6x+5y—-2z4+4t+4=0,
Ox—u+4z—-t-13=0,
3x+4y+2z-2t-1=0,

3x-9y+2t-11=0.

Pexomennyemas iuteparypa

1. OcHoBHas JuTeparypa:

6)

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

2x—=5y+3z+t=5,
3x=Ty+3z—-t=—1,
Sx-9y+6z+4t=17,
4x—-6y+3z+1t=8.

1)



1. BunGepr 3.B. Kypc anre6psr: yue6ruk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

Pexxum noctyna:http://biblioclub.ru/index.php?page=book&id=63299
2. PemuzoB A.O. Jluneitnas anrebpa u reomerpust: yueoHoe nocobue / A.O. Pemu3zos, U.P. Illadapesud. - Mocksa:
®uzmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEBHAS JTUTEPaTypA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

2. Kocrpukun A.U. Beenenue B anredpy: yueonux / A.M. Kocrpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneiinas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yeromunu A.I1. JIuneitHast anreOpa v aHAIMTHYIECKAs TEOMETPUS [ DIEKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeronuH. - DJIEKTPOH.TEKCTOBBIC aHHbBIE. - PocToB-Ha-JloHy: FOxHBIN penepanbHbrii yauBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. JIuneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [To3Hsk. - 6-¢ u3a., crepeoTui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIciel MaTeMaTHKH U MaTeMaTnieckoi ¢puznku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTuueckoe 3ansaTue Ne 15,
Pemienune cucrem JJUHEHHbIX ypaBHeHuil MmeToaom I'aycca.

eab 3aHATHSA: PELICHUE CUCTEM JIMHEMHBIX YPAaBHEHUN METOIOM [ 'aycca.
AKTYAJIBHOCTH 3aHATHSA 3aKIIIOYAETCS B TOM, YTO IIPU €TI0 IIPOBEACHUU Y
ctyaeHToB popmupyrotcst komrereHius OIIK-1; 3Hanus, yMeHus U HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM MX MPO(ECCUOHATBHON JESTEIbHOCTH .

1.TeopeTnyeckne BONMPOCHI K MPAKTHYECKOMY 3aAHATHIO:

- DnemeHTapHbIe TpeoOpa3oBaHUsI CUCTEM JIMHEHHBIX YpaBHEHUH.
- PaBHOCHUJIbHBIE CUCTEMBI JIMHEUHBIX YPABHECHUU.

- Meron I'aycca.

2. IlpakTH4YecKkue 3aJaHusl, pelliaeMble B Ay IUTOPUH:

HaiiTu o6miee pemienue 1 0HO YaCTHOE PEIICHUE CUCTEMbI JIMHEUHBIX
YpPaBHEHUI, UCIIOJIB3Ys MeTo ['aycca:

5x; +3x, +5x; +12x, =10, =9x, +10x, +3x; +7x, =7,
a) 1 2x, +2x, +3x,+5x, =4, 0) { —4x,+7x,+x,+3x, =5,

X +7x,+9x, +4x, = 2; Tx, +5x, + —4x, —6x, =3;


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

2x, +5x, —8x; =8,
—6x, +9x, +3x; +2x, =4,

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

4x, +3x, +-9x, =9,
2x, +3x, = 5x,+ =17,
x, +8x, = 7x; =12.

3. lomamiHee 3aaHue :

Haiitu ob1iee pemeHue u 0HO YaCTHOE PEIICHNE CUCTEMbI JINHEWHBIX ypaBHEHUH,
ucnosae3ys metof aycca:

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

8x, +6x, +5x, +2x, =21
T ’ 6x, +4x, +5x;, +2x, +3x, =1,
3x, +3x, +2x; +x, =10,
3x,+2x, = 2x, +x, =7,

B) 1 4x,+2x,+3x,+x, =8, r)
9x, +6x, +x; +3x, +2x, = 2,

3x,+3x, +x; +x, =15,
3x,+2x, +4x; +x, +2x5 = 3.

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

PexomeHnayemas JiuTeparypa

1. OcHoBHas IUTEpaTypa:

1. Bunbepr 3.b. Kypc anre6psi: yueOuuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-
94057-685-3.

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

2. PemuzoB A.O. Jluneitnas anrebpa u reomerpust: yueOHoe nocobue / A.O. Pemuszos, U.P. Illadapesud. - Mocksa:
®uzmariur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anre6py: yuebnuk / AWM. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

2. Kocrpukun A.U. Beenenue B anredpy: yueonux / A.M. Kocrpukun. — 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.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommunu A.I1. JIuneitHast anreOpa v aHAIATHYIECKAs TEOMETPHUS [ DISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeromnuH. - DNEKTPOH.TEKCTOBBIE AaHHBIE. - PocToB-Ha-Jlony: KOxwHbIi penepansusnii yansepcutert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. JIuneiinas anre6pa: yueOnuk / B.A. Unbun, 2.1". [To3Hsk. - 6-¢ u3a., crepeoTui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcIel MaTeMaTHKH U MaTeMaTnieckoi ¢puznku.Beim. 4). - ISBN 978-5-9221-
0481-4.

Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=68974
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IIpakTH4yeckoe 3ansitue Ne 16.
OnHopoaHbIe CHCTEeMbI JIMHEHHBIX YPaBHeHU. DyHIaMeHTAJIbHAsI CHCTEMA
pelieHu il OJHOPOAHON CUCTEMbI JIMHEHHBIX YPABHEHUM.

Heanb 3ansaTHA: HaXOXKACHUE (PYHIAMEHTAILHON CUCTEMBI PElIEHUN OJHOPOAHON
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

AKTYaJIbHOCTDH 3aHATHS 3aKIFOYAECTCS B TOM, YTO IPU €T0 IPOBEACHUU Y
ctyneHtoB popmupyrorcs komnetreHius OIIK-1; 3Hanus1, yMeHus 1 HaBBIKH,
KOTOpPBI€ CTAaHYT OCHOBOM UX MPOGEeCCUOHAIBHOM JIESITEIHHOCTH .

1.TeopeTudeckue BONMPOCHI K MPAKTHYECKOMY 3aHSITHIO

- HenyneBpie pemieHust OTHOPOIHONW CUCTEMBI JIMNHEWHBIX YPAaBHEHUN.

- CBoOliCTBA PEMIEHUN OHOPOAHON CUCTEMBI JIMHENHBIX YPABHEHUM.

- ba3uc MHOXecTBa pEIEHU OJTHOPOAHON CUCTEMbI JINHENHBIX YPABHEHUN.
- Haxoxxnenue pyHaaMeHTaIbHOM CUCTEMbI PEIIEHUI OHOPOIHON CUCTEMBI

JIMHEWHBIX YPAaBHEHUHN.

-Bripaxkenue o0111ero penieHus: CUCTEMbI OJHOPOIHBIX JIMHEWHBIX YPaBHEHUN
yepe3 pyHIaMEeHTaIbHYI0 CUCTEMY PEIICHU.

2. IlpakTHyeckue 3aJaHNUs, peliaeMble B Ay IMTOPUM:

Haiitu dpynnamenTanpHyro cUCTEMY PEIICHUI OJTHOPOIHOM CUCTEMbI JIMHEHHBIX
ypaBHEHUM U BBIPA3UTH OOIIIEE PEIICHUE CUCTEMbI OJHOPOIHBIX JIMHEUHBIX
ypaBHEHUH yepe3 PyHIaMEeHTAIbHYIO CUCTEMY PEIICHUH:

x, +2x, +4x, -3x, =0, 3x,+2x, +x, +3x, +5x, =0,
) 3x,+5x, +6x;, —4x, =0, ) 6x, +4x, +3x; +5x, +7x;, =0
a
4x, +5x, —2x; +3x, =0, 9x, +6x, +5x, +7x,+9x, =0
3x, +8x, +24x,—-19x, = 0. 3x,+2x, +4x, +8x, =0.

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

B)

6x, —2x, +6x;, +7x, + x5 =0,

3x,—x, +4x;+4x, —x; =0.

3. lomaniHee 3aJaHue :
Haiitu oOmiee permenue u QyHIaMeHTaIbHYIO CUCTEMY PEIISHUM CUCTEMBbI
YPaBHECHUU:



x,—x;, =0,
X +x,—2x,+2x, =0, x,—x,=0,

6)

4x, +5x, —2x, +3x, =0, —X, +x,—x, =0,

3x,+5x, +6x, —4x, =0, -x, +x,—x, =0,

a)

3x, +8x, +24x, —19x, = 0. —x; +x, =0,

—x, —x, =0;
X —x,+x,=0,

X, —x,+x,=0,

B) <X, — X, + X, —x, =0,

X, —x,+x,=0,

X, —x,+x,=0;

Pexomennyemas iuteparypa

1. OcHoBHas IUTEpaTypa:

1. Bunbepr 2.B. Kypc anre6psi: yaeOuuk / 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. PemmzoB A.O. Jluneiinas anredpa u reomerpus: yaeonoe nocoodue / A.O. Pemuzos, U.P. [lladapesud. - MockBa:
Ouzmataur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

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

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

2. Kocrpukun A.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yeronuu A.I1. JIuneiinas anreOpa v aHAIMTHYECKAs TCOMETPUs [ DICKTPOHHBIN pecypc]: yueOHoe mocodue / A.I1.
YerosuH. - DJIEKTPOH.TEKCTOBBIE laHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHuBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

5. WUnbun B.A. Jluneitnas anreOpa: yueOnux / B.A. WMnbun, D.I. Tlo3usk. - 6-e¢ u3ad., crepeoTun. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIciIeii MaTeMaTHKN U MateMatideckoil ¢pusnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTuyeckoe 3anaTue Nel7.
HeoaHopoaHbie cucTeMbl JJUHEHHBIX YPABHEHUH.

Heab 3aHATHSA: HAXOXKACHUE OOILETo pelieHus HEOJHOPOHON CUCTEMBI
JMHEWHBIX YPaBHEHUM C MOMOIIBIO (YHIAMEHTAIBHOM CUCTEMBI PEIICHU I
COOTBETCTBYIOIIEN OJHOPOJHON CUCTEMBI.


http://biblioclub.ru/index.php?page=book&id=63299
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AKTYaJIbHOCTDH 3aHATHS 3aKII0YAETCS B TOM, UTO MPU €ro MPOBEACHUU Y
ctyneHToB popmupyrorcs komnereHiust OIIK-1; 3Hanus, yMeHust 1 HaBBIKH,
KOTOpbIE CTaHYT OCHOBOM UX MPO(ECCHOHANBLHOMN eI TEIbHOCTH .

1.Teopernyeckne BONPOCHI K NPAKTHYECKOMY 3aHSATHIO

- AccouMMpOBaHHBIC CUCTEMBI JINHEWHBIX YpPaBHEHUM.

- CBoiicTBa pelIEHU HEOJHOPOAHON CUCTEMBI JIMHEUHBIX YPABHEHHUI.
-Haxoxnenue o011ero pemeHust HEOAHOPOIHOM CUCTEMbI JTUHEHHBIX YPaBHEHUH C
MOMOIIBI0 PYyHTAMEHTAILHON CUCTEMBI PEIIEHU COOTBETCTBYIOIIECH OTHOPOIHOM
CHUCTEMBI.

2. IlpakTHyeckue 3aJaHUs1, peliaeMble B Ay IUTOPUM:

Haiitu oOuiee penieHrne He0JHOPOIHON CUCTEMbI TUHEHHBIX YPaBHEHUH C
MOMOIIILI0 PYyHIAMEHTAILHON CUCTEMBI PEIIEHU COOTBETCTBYIOIIECH OJTHOPOIHOM
CHUCTEMHI :

2x,+7x, +3x;+x, =6, 2x, = 3x, +5x, +7x, =1,
a)3x, +5x, +2x, +2x, =4, 0) { 4x, —6x, +2x, +3x, =2,
Ox, +x, +x, +7x, =2. 2x, =3x, —11x, —15x, =1.
2x, =3x, +5x,+7x, =1, 2x, —x, +3x; = 7x, =35,
B) { 4x, —6x, +2x, +3x, =2, r) < 6x —3x,+x,—4x,=7,
2x, =3x, —11x, —15x, =1. 4x, —2x, +14x, -31x, =18.

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

3x, —x, +3x; +14x, =-8.

3./lomamiHee 3a1aHue :

1).Haittu oO1ee perieHrne HeEOJHOPOIHON CHCTEMbI IMHEUHBIX YPaBHEHUM C
MOMOIILI0 (PYyHTAMEHTATLHON CUCTEMBI PEIIEHUM COOTBETCTBYIOIIEH OTHOPOTHOMN
CUCTEMBIL:

5x,+3x, +5x;, +12x, =10, 12x, 4+ 9x, +3x, +10x, =13,
a) 1 2x,+2x, +3x,+5x, =4, 0) { 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,
3x, 4+ 2x, = 2x, +x, =7,
B) { —2x, +3x, +5x, +4x, =2, r)
9x, +6x, +x; +3x, +2x, = 2,

—4x, +6x, +—4x;, +3x, =3;
3x,+2x, +4x; +x, +2x, = 3.

2).IlonrotoBeTech Kk  cobecemoBaHuio Mo Teme « CHCTEMBbl JMHEHHBIX
ypaBHeHUI Haj nojieM. CUCTEMbl TMHEUHBIX HEPABEHCTB ) .



1o CJICAyroIM BOIIPpOCaM:

Tema 3. Cucrembl JIUHEHBIX yPaBHeHUI HAX noJieM. CucTeMBbI JIMHEHHBIX
HEPaBEeHCTB.

1. OcHOBHBIE IOHATHS TEOPUU PELICHUS] CHCTEM JIMHEWHBIX YPaBHEHUI

2. Teopema Kponekepa-Kanemnu.
3. Kpurepuii onpeaenéHHOCTH CUCTEMBI IUHEHHBIX YPAaBHEHUM.

4.3anuch U pelleHue CUCTEM JMHEHHBIX ypaBHEHUHN B MaTpU4YHOU (opMme.
5.YcioBus, Ipu KOTOPBIX MOXHO PEIIWTh CUCTEMY JIMHEHHBIX YPAaBHEHHUU B
MaTpuyHOU hopme.
6.Teopema Kpamepa o cuctemMax n JUHEMHBIX YPABHEHUH C N HEU3BECTHBIMU.

7.Y cnoBus, Ipu KOTOPBIX TpUMEHsieTCs Teopema Kpamepa.
8.05eMeHTapHble MpeoOpa3oBaHus CUCTEM JIMHEWHBIX YPaBHEHUN.
9. TeopeMa 0 paBHOCUJIBHBIX CUCTEMAX JIMHENHBIX YPABHEHUM.

10.Metop I'aycca.

11.CBolicTBa penieHnii OTHOPOIHOW CUCTEMBI JINHEMHBIX YPaBHEHUI.

12.ba3uc MHOKECTBa PpEIICHUI OJHOPOAHON CUCTEMBI JIMHEHHBIX YPABHEHUM.
13.Haxoxaenue hyHaaMeHTaIbHOM CUCTEMBI PEIICHUN OJTHOPOIHON CUCTEMBI
JIMHEVHBIX YPaBHECHUM.

14.BoipaskeHre 00IIero peieHrs CUCTEMbI OJTHOPOIHBIX JTUHEHHBIX YPaBHEHHIM
yepe3 QyHAaMEHTaIbHYIO CUCTEMY PEIICHUH.

15.AccournpoBaHHbIE CUCTEMbI TUHENHBIX YPABHEHUMU.

16.CBolicTBa penieHrii HEOMHOPOAHON CUCTEMBI JIMHENHBIX YPABHEHUM.
17.HaxoxaeHnue oOIIero peiieHus HeOAHOPOIHON CUCTEMbI TUHEUHBIX
YpaBHEHUH C TOMOIIIBIO (DYyHIaMEHTAIbHON CUCTEMBI PEIICHUN COOTBETCTBYIOIICH
OJHOPOJHOMN CUCTEMBI.

18. OCHOBHBIE OHATHUSA TEOPUU PEIICHUS CUCTEM JINHEMHBIX HEPABEHCTB .
19.HeotpunarenbHble pelIeHNs] COBMECTHOW CHCTEMBI JINHEMHBIX YPABHEHUHN HaJ
II0JIEM JICMCTBUTEIIBHBIX YUCEIL.
20. .CnenctBue U3 CUCTEMBI TUMHEHHBIX HEPABEHCTB.
21.Teopema MUHKOBCKOTO
22 .Kputepuii COBMECTHOCTH CUCTEMBI JIMHEHHBIX HEPABEHCTB.

3) IloaroroBbTECh K COOECENOBAHUIO 1O BBHIMOJTHEHHBIM JOMAITHUM 3aJJaHUSIM
no reme  « CucreMbl JIMHEHHBIX YypaBHEHUM Hal 1osieM. CUCTEMBI JIMHEWHBIX
HEPABEHCTB » .

Pexomennyemas iuteparypa

1. OcHoBHas UTEpaTypa:

1. BunGepr 3.B. Kypc anre6psr: yue6ruk / 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. PemmzoB A.O. Jluneiinas anredpa u reomerpus: yaeonoe nocoodue / A.O. Pemuzos, U.P. lladapesud. - MockBa:
dusmatiut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

Pexxum noctyna: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. lonoJiHNTEIbHAS TUTEPATYPA :

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

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

2. Koctpukun A.W. Beenenue B anredpy: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI aJire0psl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yeronuu A.I1. JIuneiiHas anreOpa v aHAIMTHYECKAs TCOMETPUs [ DICKTPOHHBIN pecypc]: yueOHoe mocodue / A.I1.
YerosuH. - DJIEKTPOH.TEKCTOBBIE laHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHuBepeuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeoturl. - MockBa:
®uzmariurt, 2021. - 278 c. - (Kypc BbIcIIei MaTeMaTHKH U MaTeMatndeckoit Gusukn.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTuyeckoe 3ansiTue Nel8.
HNrorosoe 3ansiTie no teme «CHcTeMbI JIMHEHHBbIX YPABHEHUH HAJ MOJIEM.
Cucrembl JINHEHHBIX HEPABEHCTB » .

Iean 3ansaTus: IIpoBepka TeOpeTUUECKUX 3HAHUU U TIPAKTUYECKUX YMEHUH U
HaBBIKOB IO TeMe « CHCTEMBI JIMHEMHBIX ypaBHEHUN Haa mojieM. CUCTEMBI
JIMHEWHBIX HEPABEHCTB » .

AKTYaJbHOCTh 3aHATHSA 3aKJIIOYAETCS B TOM, YTO IPHU €ro MPOBEACHUU Y
CTYJICHTOB IPOBEPsETCs ypoBeHb (GopmupoBanus kommneteHiuu OIIK-1; 3Hanui,
YMEHUN W HaBBIKOB MO TeMe€ « CHUCTeMBbl JIMHEHHBIX YPAaBHCHUN HAJ TOJIEM.
CucteMbl JIMHEMHBIX HEPABEHCTB », KOTOpPbIE CTaHYT OCHOBOM  HX

npoheCCUOHAIBHOM JIeSITEILHOCTH.

Ha 3aHsITMH CTYyI€HTHI TPOXOIAT:
1.CobecenoBanre o temMe « CHCTEMBbl JIMHEHHBIX YpaBHEHUM HAJ| TOJIEM.
Cucrembl JIMHEWHBIX HEPABEHCTB » MO TEOPETUUECKUM BOIIPOCAM.
2.CobecenoBaHue MO BHIMOTHEHHBIM IOMAITHUM 33JJaHUSM 10 TEME
« Cucrembl JMHEHHBIX ypaBHEHUW Haa mnoyieM. CucTeMbl JHUHEHHBIX

HCPABCHCTB ).


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

PexomeHnayemas JiuTeparypa

1. OcHoBHasi IuTepaTypa:

1. Bunbepr 3.b. Kypc anre6psi: yueOuuk / 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. PemmzoB A.O. Jluneiinas anredpa u reomerpus: yaeonoe nocoodue / A.O. Pemuzos, U.P. [lladapesud. - MockBa:
Ousmataurt, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. lonoJiHNTEIbHAS TUTEPATYPA :

1. Kocrpukun A.W. Beenenue B anre6py: yuebuuk / A.. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHOBBI
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: yaeonuk / AWM. Koctpukun. — Mocksa: MITHMO, 2020. - Y. 2.
Jluneitnas 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 anre6py: yueonux / A.W. Kocrpukus. - Mocksa: MITHMO, 2020. - Y. 3.
OcHOBHBIE CTPYKTYpHI anreOpsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yeronuu A.I1. JIuneiinas anreOpa v aHAIMTHYECKAs TCOMETPUs [ DICKTPOHHBIN pecypc]: yueOHoe mocodue / A.I1.
YerosuH. - DIEKTPOH.TEKCTOBBIE laHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3Hsk. - 6-¢ u3m., crepeortur. - MockBa:
Ommarinrt, 2021. - 278 c. - (Kypc BbIcmieit MaTeMaTHKH 1 MaTeMaTHdeckoi ¢pu3ukn.Bemr. 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 OBPA3OBAHUNS P®
OEAEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHHWE BbICIHIET'O OBPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJEPAJIbHBI YHUBEPCUTET»

MeToanyecKkue yKazaHus

M0 OPTaHHU3AIMN U TTPOBEICHUIO CAMOCTOSATEIHLHON pabOThI
1O JTUCUUIIIINHE
«AJredpa»
JUISL CTYZICHTOB HaMpaBJICHUSI IOJTOTOBKH
09.03.02 «MudopmaniMOHHbIE CHCTEMbI M TEXHOJIOTHID)
HaIpaBJICHHOCTH (TPOPHIIBH)
«IIpukiaagHoe NPOrpaMMHpOBaHUE B MHTEIEKTYaJIbHBIX HH(POPMAMOHHBIX

CHCTEMAX)

CraBponoJb, 2026



OruasJjieHue.

BBenenune

1.I1nan-rpadux BIIOJIHEHNS CAMOCTOSTEIBHON paOOThI.

2.Meronnyeckue peKOMEHAAMH 110 U3YYEHUIO TEOPETUUECKOTO MaTepuaa,
HOJIFOTOBKE K MIPAKTUUYECKUM 3aHATHSIM.

3. Bonpocs! 1151 cobecenoBaHusl.

4. Metoauyeckrue peKOMEHIAIMH 110 MTOATOTOBKE K 3K3aMEHY.

5.Bonpocsl K 3K3aMeny.

6.3agaun 1St HIOATOTOBKH K IK3aMEHY.

7. PexoMeHyemas ureparypa.



BBeaenue.

CamocrosTenpHas paboTa — IIaHupyeMast yaeOHasi, yueOHO-HCCIIeIOBATEIbCKAsl, HAyYHO-
HCCIIeIOBaTENbCKas paboTa CTYIEHTOB, BHINOIHsIEMAasi BO BHEAYIUTOPHOE (ayAUTOPHOE) BPEMSI IO
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEMOJIaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
ydacTus (MPU YaCTUIHOM HETIOCPEICTBEHHOM YUaCTUU MPEIO/1aBaTeNsl, OCTABIISIONIEM BEIYIIYIO
poJIb 3a pabOTOM CTYACHTA).

CamocrosiTenbHasi paboTa CTyIEHTa SIBISETCS Ba)KHBIM BHAOM y4eOHOW AESITeNbHOCTH
cryneHTa. @enepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAPTOM MIPEIyCMaTPUBACTCS
3HAUUTENBHBI 00beM BpPEMEHHM M3 OO0IIel TPYAOEMKOCTH NUCIUIUITMHBI Ha CaMOCTOSITEIBHYIO
paboty. B cBsi3u ¢ 3TUM, 00ydeHUE BKIIIOYACT B ce0s JIBE, MPAKTHYECKU OJMHAKOBBIE TI0 00BEMY
U B3aUMOBIIMSHHUIO YacTH — TMpolecca o0ydeHHss U Tmpolecca camooOydenus. Ilostomy
caMmocTosiTeNbHas paboTa JoKHa cTaTh 3()()EeKTUBHOM U 1IeJIeHaNpaBIeHHOM paboTol cTyIeHTa.

Konnenmueit MogepHU3anu poCCUHCKOTO 00pa30BaHMs OMPEIEICHBI OCHOBHBIC 33]a4H
MpoeCCHOHAIBHOTO ~ 00pa3oBaHUsT — TMOATOTOBKA  KBATM(UIMPOBAHHOTO  pabOTHUKA
COOTBETCTBYIOILIETO YPOBHA M MNpoQuiis, KOHKYPEHTOCIOCOOHOTO Ha pbIHKE Tpyaa,
KOMIIETEHTHOTO, ~ OTBETCTBEHHOI'O,  CBOOOJHO  BJIAJCIOIIErO0  cBoed  mpodeccueil u
OPUEHTUPOBAHHOTO B CMEXHBIX 00JIACTSIX AEITETbHOCTH, CIIOCOOHOTO K 3 (HeKTHBHOM padoTe 1o
CHEIMAIbHOCTH  HAa  YPOBHE  MHPOBBIX  CTaHIAPTOB, TOTOBOTO K  IOCTOSHHOMY
poeCCHOHATBHOMY POCTY, COITMaIbLHOMN M TpodhecCoHaTbHON MOOUIILHOCTH.

Pemenne sTux 3agay HEBO3MOKHO O€3 TMOBBIIMIEHUS POJU CAMOCTOATEIHLHOM pabOThI
CTYJECHTOB HaJ| y4eOHBIM MAaTEPUAIIOM.

CaMocrosiTenpHasi paboTa CTYIEHTa MPEAINOIaraeT, MPexXae BCEro, ero MpakKTHYECKYIO
NEeSTeNIbHOCTh, MOCKOJIbKY UMEHHO 3TOT BHJI y4yeOHOW paboThl B MEPBYIO OYepeab FOTOBUT K
CaMOCTOSITEIbHOMY  BBINIOJIHEHUIO  NpodecCHOHANbHBIX  3afady.  KoHeuHO#l  1enbio
CaMOCTOSITENILHOM  pabOThI  SIBISIETCS  OpPraHU3alds  CaMOCTOSTENLHON  IMO3HaBaTEIbHON
NEeSTENILHOCTH, (OpMHpOBaHHE YMEHHUS CaMOCTOSTENILHO AaHAU3UPOBaTh HH(MOpMAIHIO,
BBIJIETISITH TJIaBHOE U BTOPOCTEINIEHHOE.

OcHoBHBIMU (hOpMaMHU CaMOCTOSITENILHOIN pabOThl CTYIEHTOB MO JUCIHUILIUHE «AIredpar»
SIBJISTFOTCSI:

— TOJITOTOBKA K JICKITUSIM;

— MOJTrOTOBKA K MPAKTUUYECKUM 3aHITHIM;

- IIOATOTOBKA K 9K3aMCHY.



B mnpomecce m3ydeHns AWCHUIUIMHBI y oOOydarommxcsi (GOpMHUpPYETCs Cieayromas
KOMIIETEHIHS (B COOTBETCTBHH C 00pa30BaTEIbHBIM CTAaHAAPTOM):
OIIK-1- CnocoOeH nucnoab30BaTh MOJIO0KEHHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAyK U

MAaTEMATUKHU JJI pCUHICHUA 3a1a4 PIH)KCHGpHOﬁ JACATCIBbHOCTH.



1.Ill1aH- rpad MK BbINOJIHEHUSI CAMOCTOATE/IbHOU PaGOThI.

Bua nesitebHOCTH CTYACHTOB

HToroBblii npogykT

CpencrBa u

Bpems ciauu

3aHATHSAM II0 TEME
«CucreMbl TMHEHHBIX
YpaBHEHUH HAJI MOJIEM.
CucTeMbl IMHEHHBIX
HEPaBEHCTB.

IIHUCbMCHHBIX 3aﬂaHHI7[
JJIs CaMOCTOSTEIIbHOMI

paboTsl foma.

CaMOCTOATEILHOM TE€XHOJIOTHH OLIEHKH
padoThl
IToaroToBKa K JICKIMAM IT0 TEME Koncnekr CobecenoBaHue. IIpaxkTuueckoe
«OCHOBHEIC anredpanyecKue 3ansTre Ne 12
CTPYKTYPBI»
[ToaroroBka K MpakTUYECKUM Brmmonnenue CobecemoBaHue. IIpakTuueckoe
3aHATHAM 10 TeMe «OCHOBHEIE MMCHbMEHHEIX 3aJaHui 3ansaTue Ne 12
anredpandeckue CTPYKTYPhD» JIJISE CAMOCTOSITCIbHOM
paboThI TOMa.
IToaroToBka K JICKIMAM IT0 TEME Koncnekr CobecenoBanue. IIpakTuueckoe
«MartpuIipl HaJl KOJBIIOM. sagsTre Ne 12.
Martpwuiibl Haj oJIeM»»
[ToaroroBka K MpakTUYECKUM Brmmonnenue CobecemoBaHue. IIpakTuueckoe
3aHATUAM MO TeMe «MaTpHLlbl MMCHbMEHHBIX 3aJaHui 3ansaTue Ne 12
HaJT KOJIBIIOM. MaTpHIbl HA/T JUISL CAMOCTOSTEIbHOM
IOJIEM paboThI ToMa.
[ToaroroBka K JEKLUUAM IO TEME Koucnekr CobecenoBaHue. IIpakTuueckoe
«CucTeMbl TUHCHHBIX
YPaBHEHUM HaJ| IIOJIEM. sagsrhe No 18
CucTeMbl JIMHEHHBIX
HEPaBEHCTBY.
IToaroroBka K NpakTU4ECKUM Brinonnenue CobecenoBanue. IIpakTuueckoe

3aastie Ne 18

IToaroroBka K sK3amMeHy.

OTBeT Ha DK3aMEHE.

OHGHKa Ha 5K3aMCHC

DK3aMeH

2. Meroanyeckne PpeKOMEHJAIMM 10 M3YYEHHMI0 TeOPeTHYeCKOro MaTepHaJa,

MOArOoTOBKE K NPAKTUYCCKUM 3aHATUAM.

J1J1s MOATOTOBKH K TEKYIIEMY MPAaKTHUECKOMY 3aHSITHIO

Homa

1. IlpounTaiiTe KOHCHEKT JIEKIMH, COOTBETCTBYIOLINI TEME 3aHATHUSA. 3aIIOMHUTE OCHOBHBIE
ONpEAEICHUS U TEOPEMBI.

2. H3yuute peKOMEeHAYEeMYIO JIUTEpaTypy MO BOIIPOCAM, BBIHOCHMBIM Ha 00CYXICHUE.

3. HaiiguTe oTBeTH Ha TeopeTrueckue 3aaanus. [1oaroroBbTech K OTBETaM Ha 3TH BOIIPOCHI

Ha 3aHATHUH.



4. 3aKOHCIEKTUPYHTE OTBETHI HA TEOPETUUECKHUE 3aJJaHtsl, KOTOPBIE HE coJiepKaTcs B Bamem
KOHCIIEKTE JIEKLIUH 110 YKa3aHHOU mpobieme.

5. W3yuute pa3oOpaHHBIEC IPUMEPHI PEIICHHUS TUIOBBIX 33/1a4 U 3aKOHCIIEKTUPYITE UX
penieHue B pabouyro TeTpab.

Ha 3anstun

6.  JlaiiTe OTBETHI Ha BOIPOCHI U3 TEOPETUYECKUX 33/1aHUI U B paboyeil TeTpaan perunTe
IIPAKTUYECKHE 3a/laHusl U3 3aJJaHUM, pelIacMbIX B AyAUTOPHH.

Homa

7.3akpenure MoJy4eHHbIE MPAKTUYECKUE YMEHMS M HABBIKH, pellas MPAaKTUYECKUE 3aJaHus

U3 3aJIaHUH JJIs1 CAMOCTOSITENTLHOUM paboThI JoMa.
JIJ1 TOATOTOBKM K UTOIOBOMY ITPAKTUYECKOMY 3aHATHIO IO TEME
Homa:
1.IToaroroBbTECh K cOOECEAOBAHUIO 110 TEME IO YKA3aHHBIM TEOPETUYECKUM BOIMPOCAM

0a30BOr0 ¥ MOBBIILIEHHOTO YPOBHSI.

2. HOI[FOTOBI:TGCI: K CO6€C€,Z[OBaHI/IIO II0 BBIITOJIHCHHBIM JOMAIIIHUM 3aJlaHUSAM 110 TEMC.
3. Bonpocsl aJ151 co6ece 0BaHMI.

Tema 1. OcHOBHbI€ a/ire6panyecKre CTPYKTYpPbl

1. AnreGpandeckas orneparus (OnpeaesieHue, IpuMepbl).

2. OCHOBHBIE CBOMCTBAa OMHAPHBIX aNreOpanvdecKux Oreparuu .

3. IlonsTHe anreOpbl KaKk MHOXKECTBA C airedpanyeckumMu onepanusiMu. [lpumepsr anreop.
4 Ilonsitue rpynmsl (onpeneneHue, mpumepsl). [loarpynmna. OcCHOBHBIE CBOMCTBA TPYII.

5. IlonsTre KonbLa (onpeaeneHue, npuMepsl). OCHOBHBIE CBOMCTBA KOJIEII.

6. OGpaTuMBbIe 3JIEMEHTHI KOJIbIIA ¢ AUHUIICH. MyJIbTHUIUIMKATUBHAS TPYIIA KOJIbIIA.

7. Ilonstue nons. [lone panmoHanbHbIX U NIOJIE IEUCTBUTEIIBHBIX YUCEIL.

8. [Tosie KOMIUIEKCHBIX YHCeNl (TIOCTPOCHHE).

9.AnrebOpanueckass (opmMa KOMILIEKCHOTO YMCIA W JEHCTBUS HaJ KOMIUICKCHBIMH YHUCIIAMU B
anreOpanveckoit hopme.

10.I'eomeTpuyeckoe npeacTaBIeHNEe KOMIUIEKCHBIX YUCEN U IEUCTBUM HAJl HUMH.

11. Tpuronomerpuueckas hopma 3aucH KOMIUIEKCHBIX YHCEIL.

12.JleticTBUS HAJ KOMIUIEKCHBIMHA YUCIIaMU B TPUTOHOMETPUUYECKOH opme.
13.13BrIeueHrE KOPHEN N-CTEMEHN U3 KOMIIJIEKCHOTO YHUCIIa.

14.I'pynna KopHEH N-CTENEHU U3 €AUHULIBI.

Tema 2. Konbno maTtpun Hax KoJb1oM. MaTpuibl HajJ MoJieM.

1. MaTpuiel OIHOTUITHBIE, paBHBIE, KBagpaTHbie. HyneBas Mmarpuia. CiokeHrue MaTpHIl U €ro
CBOIICTBA.

2. AnauTrBHAs TpyIna OJHOTHIIHBIX I€MCTBUTEIbHBIX MATPHII.

3.YMHo)xeHue matpulibl Ha uncio. [Iponssenenne matpun. CBONCTBA 3TUX ONEPALIUM.

4. Konb110 KBaJpaTHBIX ACHCTBUTEIBHBIX MAaTPUI] N-TO TOPSIAKA.

5.IlepectanoBku. UeTHOCTH IIEPECTAHOBKH.

6.IloncrtanoBku. YeTHOCTEL MOICTAHOBKH.



7.0npenenuTens KBaJApaTHOW MaTpUIbl N-ro nopsaka. Beruucnenue onpenenureneit 2-ro u 3-ro
MOPsIZIKA.

8.CBoiicTBa onpeaenuTesel KBaJIpaTHON MaTPULbl N-T0 MOpsIIKa.

9.MuHop u anredbpandeckoe JOMOIHEHHUE JIEMEHTa ONpeAenuTesd. Teopema o MPOU3BEACHUH ajj
Aj.

10.Pa3znoxxenre onpeaenuTess 1Mo AIeMeHTaM CTPOKHU MM CToJIOa. Berauciienre onpeaenuTens
n-ro nopsiika.

11.06parnas matpuia. EquHCTBEHHOCTh OOpAaTHON MaTPHIIBI.

12..®opmyna Ui BBIYMCIEHUS OOpAaTHOM MaTpHIbl. YCIIOBHUS CYIIECTBOBAHUS OOpaTHON
MaTpULBI.

13. I'pynina kBaApaTHBIX HEBBIPOKIECHHBIX MAaTPHIl N-TO MOPSIKA.

14.Panr maTpunibl. PaHr cTyneH4aToil MaTpHIlbl

15.9nemenTapHblie npeodpazoBaHus MAaTPULl. DKBUBAJICHTHBIC MATPHULIBL.
16.1lpuBeneHne MaTpUIbl K CTYIIEHYaTOMY BHUIY. .

17.Bbrunciaenne paHra MaTpHIlbl C MOMOIIBIO AIEMEHTAPHBIX TPeoOpa3oBaHui.
18. ApudmeTnueckue n-MepHbIE BEKTOPHI .

19./leiicTBus Hax apu(METHUECCKUMH N-MEPHBIMH BEKTOPAMH.

20.JIuneliHas 3aBUCUMOCTb CHUCTEMBI apU(PMETHIECKUX N —MEPHBIX BEKTOPOB.
21.ba3uc 1 paHr CUCTEMbI APUPMETUIECKUX N —MEPHBIX BEKTOPOB.

Tema 3. Cucrembl TUHEHHBIX ypaBHeHUH HajJ moseM. CHucTeMbl JINHEHBIX HEPABEHCTB.
1. OCHOBHBIE MOHSTHUS TEOPUU PEUICHUS] CUCTEM JIMHEWUHBIX YpaBHEHUMN
2.Teopema Kponekepa-Kamnemin.
3. Kputepuii onpeaenéHHOCTA CUCTEMbI JIMHEHHBIX YPAaBHEHUN.
4.3anuch M peleHue CUCTEeM JIMHEHHBIX YpaBHEHUI B MaTpU4HOI (popme.
5.YcnoBus, mpu KOTOPBIX MOXKHO PEIIUTh CUCTEMY JIMHEHHBIX YpaBHEHUN B MAaTPpUUHOU (opMe.
6.Teopema Kpamepa o cucreMax n JMHEHHBIX YPaBHEHUH C N HEU3BECTHBIMHU.
7.YcnoBus, Ipy KOTOPBIX NpuMeHsaeTcs Teopema Kpamepa.
8.01neMeHTapHbIe TPEOOPa30OBAHMSI CUCTEM JIMHEHHBIX YPAaBHEHHA.
9. Teopema 0 paBHOCHJIBHBIX CUCTEMAaX JIMHEHUHBIX YPaBHCHUH.
10.Meron I'aycca.
11.CBolicTBa pemieHnii OJHOPOHOM CUCTEMBI JIMHEWHBIX YPABHEHHIA.
12.bazuc MHOKECTBAa pELIEHU OAHOPOAHON CUCTEMBI JINHENHBIX YPaBHEHUM.
13.Haxoxnenue GpyHaaMeHTaIbHON CHCTEMBI PEIICHUH OJTHOPOIHON CUCTEMBI TUHEHHBIX
YpaBHEHUM.
14.BeipaxkeHre 00IIEro PELIeHUs] CUCTEMBbI OJTHOPOIHBIX JMHEHHBIX YpaBHEHH depe3
byHIaMEHTAIbHYIO CUCTEMY PELIECHUH.
15.AccounpoBaHHbIE CUCTEMBI TMHENHBIX YPaBHEHUH.
16.CBolicTBa perieHnii HEOJTHOPOAHON CUCTEMBI TMHEUHBIX YPaBHEHUH.
17.HaxoxneHnue oOIIero peueHns HeOJHOPOAHON CUCTEMbI TMHEWHBIX YPaBHEHUH ¢ TOMOIIBIO
byHIaMEHTAIPHOM CHCTEMBI PEIICHU COOTBETCTBYIOMIECH OJHOPOTHON CHCTEMBI.
18. OcHOBHBIE OHATHS TEOPUU PELLIEHUS CUCTEM JIMHEMHBIX HEPABEHCTB .
19.HeotpuiiatenpHble pEIIEHNs] COBMECTHOM CHCTEMBI JIMHEWHBIX YPABHEHHUI HAJ TIOJIEM JCHCT-
BUTEJIbHBIX UUCEIL.
20. CneacTBue U3 CUCTEMBI JIMHEHHBIX HEPABEHCTB.
21.Teopema MUHKOBCKOI'O
22.KpuTepuii COBMECTHOCTH CUCTEMBI JIMHEUHBIX HEPABEHCTB.

4.MeToanuecKkue peKOMEHIAUM M0 MOJATOTOBKE K IK3aMeHY.



[IpopaboTaiiTe TEOpETUUECKUI MaTepHal IO BOIIPOCaM K 3K3aMeHYy 0a30BOT0 U
HOBBILIEHHOI'O YPOBHSI.

[Tpu 5TOM 0Cco60e BHUMaHuE 0OpaTUTE Ha

- TOYHOCTHb (HOPMYIMPOBOK OIpPENETICHHI U TEOpEM;

- 0051aCTh MPUMEHEHUS! METOOB U MIPABUIL;

- IOPSIOK BBITIOJIHEHUS AJITOPUTMOB;

-MaTeMaTUYECKYIO CUMBOJIMKY, UCIIOJIb3YEMYIO B TEMaX, BBIHOCUMBIX Ha dK3aMEH.

O06s13aTeNbHO BBIIEIUTE BpEMS Ha MOBTOPEHUE METOJIOB PEIICHUS TUIIOBBIX 3aJaHU 1O
MaTepuany, BLIHOCUMOMY Ha 3k3aMmeH. [Ipu 3ToM ucnomnb3yiite 3a1a4u, U3 MpenoKEeHHBIX IS
IOATOTOBKH K 9K3aMEHY.

5. Bompocsl K 3K3aMeHy.
1. AnreOpamdeckas omepainus (ompeneneHue, npumepsl). OCHOBHBIE CBOWCTBa OWHApPHBIX

anreOpanyecKux onepanui.

2. Tlonstue anreOpbl KaK MHOXKECTBA € alireOpandecKuMHu onepauusaMu. [Ipumepst anreop.

3. Tonsarue rpynmns! (onpeaenenue, npumepsl). [lomyrpynmna. OCHOBHBIE CBOWCTBA IPYIIIL.

4. Tlomstue xonbua (omperneneHue, npumepbl). OCHOBHBIE cBolcTBa Koiel. (OOpaTuMbie
3JIEMEHTHI KOJIbLIA C €AMHULIEH. MyJIbTUIUIMKATUBHAS IPYIIA KOJIbLA.

5. Tlonstue nons. [lone panmoHaabHBIX U TIOJIE NIEUCTBUTEIBHBIX YUCET.

6. Ilose KOMIUIEKCHBIX YHCeEl (ITOCTPOEHUE).

7. AnreOpanueckas Gopma KOMIUJIEKCHOTO YHCIIa U JEHCTBUS HaJl KOMIUIEKCHBIMH YHCIIaMU B
anredpanveckoit popme.

8. T'eomerpuueckoe npeacTaBlIeHNe KOMIUIEKCHBIX YUCEN U AEUCTBUN HaJl HUMHU.

9. Tpuronomerpuueckas Gpopma 3aUCH KOMIUIEKCHBIX yucen. JleiicTBus HaJ KOMITJIEKCHBIMU
YHCIaMU B TPUTOHOMETPUYECKOH opme.

10. W3BneueHune KOpHEH 7 -CTENEHU M3 KOMIUIEKCHOTO uucia. ['pynmna KOpHEW »n -CTENEHU U3
€MHMLIBI.

11. Marpuisl oqHOTUIIHBIE, paBHBIE, KBaapaTHble. HyneBast maTpuna. Ciio)keHHe MaTpHIl U €ro
CBOMCTBA. AIUTUBHAS TPYIINA OJHOTUIIHBIX AEHCTBUTEIBHBIX MAaTPULL.

12. YmuoxeHnue Matpuilbl Ha yncio. [IpousBenenne marpuil. CBoricTBa 3TUX onepanuil. Kosbio
KBaJPAaTHBIX IEUCTBUTEIBHBIX MATPHUI] 71 -T'O OPSIIKA.

13. Onpenenutens KBaApaTHOW MaTpUILl 7 -TO TTOpsaka. Beiuncienue onpenenureneit 2-ro u 3-
ro NopsAJKa.

14. CpoiicTBa onpenenuTeneii KBaApaTHON MaTpULbl 7 -I'O NOPSJIKA.

15. MuHop 1 anredpanueckoe JOMOJHEHHUE JIEMEHTa ONpeIeIuTeNs. TeopeMa o Mponu3BeIeHUN

a;A;. PasnoxeHne ONpENENUTENs. MO O3JIEMEHTaM CTPOKM WM cTonbua. Beruncnenne

ONPENETUTENS 1 -T'O MOPSIIKA.

16. O6patHas marpuna. EguHcTBeHHOCTH OOparHOW Marpuibl. Dopmyna Ui BBIYHUCICHUS
o0paTHON MaTpHIlbl. YCJIOBHS CYIIECTBOBaHHMS OOpaTHOM wMaTpuibl. ['pynma KBaapaTHBIX
HEBBIPOKJCHHBIX MATPUIL # -TO MOPSAIKA.

17. DnemeHTapHbIe MpeoOpa30BaHUs MAaTPUIl. DKBUBAJICHTHBIE MaTpHLbl. [IpuBeenne MaTpuIls!
K CTYyIIEHYaTOMY BUY.



18. Panr marpuipl. Panr cryneHuatoi maTpuibl. BelunucieHne paHra MaTpuilbl ¢ TOMOIIBIO
3JIEMEHTAPHBIX TPeoOpa3oBaHUil.

19. Apudmerndeckue n-MepHble BEKTOpPbI. JleiicTBUsS Haa apupMETHUYECKHUMHU 7 -MEPHBIMU
BEKTOPAMH.

20. JluneiiHas 3aBUCHUMOCTb CHCTEMBl apU(PMETHUECKUX 7 -MEPHBIX BEKTOpOB. ba3uc u panr
CHCTEMBI apU(PMETHUECKUX # -MEPHBIX BEKTOPOB.

21. OcHOBHbBIEC IOHATHS TEOPUHU PEIICHUS CUCTEM JIMHEWMHBIX ypaBHeHHU. Teopema Kponekepa-
Kanennu. Kpurepuii onpenenéHHOCTH CUCTEMBI JTMHEUHBIX YPaBHEHHIA.

22. 3anMch M pEUICHHWE CUCTEM JIMHEWHBIX YpaBHEHHH B MaTpu4HOil (opme. YcloBus, Npu
KOTOPBIX MOYKHO PEUINTh CUCTEMY JIMHEHHBIX YpaBHEHHUI B MaTpU4HOH (popme.

23. Teopema Kpamepa o cucremax n JUHEHHBIX YPaBHEHUU C 7 HEU3BECTHBIMU. Y CIOBHUS, IPU
KOTOpBIX IpuMeHseTcs Teopema Kpamepa.

24. DnemeHTapHble PeoOpa30BaHUs CUCTEM JIMHEWHBIX ypaBHEHUH. TeopeMa 0 paBHOCHIIBHBIX
cucreMax JIMHEMHBIX ypaBHeHU. Meron ['aycca.

25. CpolicTBa pelIeHUH OJHOPOJHON CcHUCTEMBbl JIMHEHWHBIX ypaBHEHMM. ba3uc MHo)kecTBa
peLIeHUI OTHOPOJHON CUCTEMBI TMHEWMHBIX YPaBHEHUH.

26. Haxoxnenne ¢yHIaMEHTAIHPHOM CHCTEMBI PEIICHUH OJHOPOIHON CHCTEMBI JHMHEHHBIX
ypaBHeHUH. BeIpaskeHne o01Iero pemeHus: CHCTEMbI OJTHOPOIHBIX JIMHEWHBIX YpaBHEHUH depes
(yHAAMEHTAIbHYIO CUCTEMY PEILICHUI.

27. AccouuupOoBaHHBIE CUCTEMBI JIMHEHHBIX ypaBHEHMH. CBOICTBa pellIeHUII HEOJAHOPOIHOMN
CUCTEMBI JINHEWHBIX YPABHCHUM.

28. HaxoxneHue o0uiero pemeHus HeoJHOPOAHOM CUCTEMbI TMHEWHBIX YPABHEHUH ¢ TOMOILBIO
(byHAaMEHTATBHOW CUCTEMBI PELICHUH COOTBETCTBYIOLICH OJTHOPOIHON CUCTEMBI.

29. HeorpuuarenpHble pEIIEHHUS COBMECTHOW CHUCTEMBl JIMHEHHBIX YPaBHEHMHM HaJ I0JIEM
JEHCTBUTEIIBHBIX YHCEIL.

30. OCHOBHbBIE TOHSTHUS TEOPUU PEIICHUS CHUCTEM JIMHEHMHBIX HepaBeHCTB. ClencTBue u3
CUCTEMBI JINHEHHBIX HEPABEHCTB.

31. Teopema MunkoBckoro. Kpurepuii COBMECTHOCTH CUCTEMbI JTUHEUHBIX HEPABEHCTB.

7 .3aga4u AJ19 NOATOTOBKH K IK3aMeHYy.

1. SBnsercst mu OuHapHOU anreOpanveckoil onepaiyeil yMHOKEHHE BEKTOpa Ha CKaJsip?

2. SBnsercs nm  OWHApHOW  anreOpaMveckodl  omepamuedl  HaXOXIEHHWE  CPETHETO
apru(METHUECKOTO ABYX LENbIX Yrcen?

3. SBmsercs nu  OWHapHOW  anreOpanvecKor — omepamuel  HaXOXXIEHHWE  CPEIHETO
apuQMETHIECKOTO IBYX pAIlMOHATBHBIX YUCEN?

4. OOpasyeT Jau TPYIIY MO YMHOKEHHIO MHOXXECTBO BCEX CTENEHEH Yucia 2 C IeNbIMU
MoKa3aTessiMu?

5. OGpa3zyer U Tpymiry 0 YMHOKEHUIO MHOXECTBO YuCel Buia b + c\/g ,Tne b u ¢ — uensle
qucia’?

6. OmnpenenuTs SIBISIETCS JIM KOJBIOM IO OTHOIIECHUIO K OOBIYHBIM OMEPAIHUSIM CIOXKCHHS U
YMHOXEHHS MHOXKECTBO 4ucen Buaa 1,43, +3%, ..., £3" ..

7. OnpenenuTth SBISAETCS JU KOJIBIIOM O OTHOIICHHWIO K OOBIYHBIM OIEpaIUsM CIOXKEHUS U
YMHOXEHHSI MHOXKECTBO uncen Buga 0, 12,2%,....n°,...

8. SBusieTcs MM TOJIEM OTHOCHUTENBHO CIOXEHHS W YMHOXXCHHS MHOXKECTBO YHCEN BHUJA

b+ c«/g, rae b U ¢ — 1enble yncna?



9. JSBusgercs AW TOJEM OTHOCHUTEIBHO CJIOKEHHUSA H YMHOXKXCHUSA MHOKCCTBO YHUCCII BUOA

b+ c\/g, rae b u ¢ — paroHaIbHbIC YKca?
(3-i)

1+
11. Pemuth ypaBHEHUE |z| +z=8+4i.

10. Beryuciutb +3+5i.

12. BBIYHUCIUTH (\/§+i)30.
(-3- 3i)2°

(4-4iJ3)”

14. Beruucmute -27 .

15. Berunciauthb 4/— 18 .
1+i\B

1

31 0
16. Beruucnuth npousBenenus AB u BA, ecnn A :( j, B=|4
2

13. Beryuciuthb

4 21

— N
- N O
—_ =W

I 2 7 10
17. TlepecTaHOBOYHBI JIM MATPHIIBI A = uB= ?
3 3 15 22

-1 2 7 =10
18. IlepecTaHOBOUYHBI I MAaTPUIBl A = 3 uB= ?

—4 -15 22
2 1 2Y
19. Beruuciouts |1 2
2 2 1
12 2Y
20. Bpramcnuts | 2 1
2 2 3

3 4

22. Ilogobpatb i U k Tak, 4TOOBI IPOU3BENCHUE 4,.d4,d,,d,50s; BXOAUIO B ONPENSIUTEND 5-TO

-1 2
21. BplunciauTh 3Ha4€HUE MHOTOUWIEHA f (x) = x> —2x+1 o MmaTpuipl 4 = [ j .

HOpsiIKa CO 3HAKOM ILTIOC.
23. Tlonobpate i U k Tak, 4TOOBI MPOMU3BEACHUE d,;d,A,, 0,50, BXOIUIO B ONPEICIUTEND 5-TO

MOpsJKa CO 3HAKOM MHHYC.

2 3 4 1

341 2
24. BprYuCIUTh ONpEaEIUuTENb .

4 1 2 3

1 2 3 4

3 -3 -2 -5

2 5 4 6
25. BprauciauTe onpeaeauTenb

5 5 8 7

4 4 5 8



4 0 3 5

-2 2 =2
26. BprauciauTh onpeneauTenb .
1 -1 0 3
3 1 4 =2
1 2 3 4
2 3 4 1
27. BBMUCIUTDH ONIPEAECTUTED .
341 2
4 1 2 3
3 1 4 =2
-2 2 =2
28. BprauciauTe onpeneauTenb .
-1 0 3
4 0 3 5
1 3 0
29. C nomonrsto MpucoeAMHEHHON MaTpUIlbl HalTH oOpaTHyIO K Matpuiie | 2 7 0
0o o0 7
2 23
30. Haiitu obpatnyro matpurty it A= 1 -1 0.
-1 2 1
2 23
31. Haiitu obpatnyro matpumyy st A=|—-1 2 1.
1 -1 0
-1 1 -2
32. PemuTh MaTpu4yHOE ypaBHEHHE X 4 3 .

33. PemnTs MaTpU4YHOE ypaBHEHHUE [ ] :( ]

E; N

2 4 6
35. Pemnth MaTpuuHOE ypaBHEHHE X (4 j = [5 J

-1 1
34. PemnTh MaTpUYHOE ypaBHEHUE ( 3 4))( =

8 10)°
-1 1 3 5
. 5 1 -1
36. Haiitu panr mMaTpuibl 5 1 3|
1 7 7 9

37. BBIACHHTH BOIPOC O JIMHEHMHOM 3aBUCUMOCTH CHCTEMBI BEKTOPOB @, = [3, -6, 10 ],
a, = [2, -5, 8], a, = [1, -3, 5].

38. BbIACHHTH BONpPOC O JIMHEHHOH 3aBHCUMOCTH CHCTEMBI BEKTOPOB 4, = [1, 3,06, 10],
a,=[1, 1,1,1], a; =[1,-3, -8, -18], a, =[3,5,8,12].

39. Haiitu 6a3uc ¥ paHr CUCTEMbI BEKTOPOB @, = [3, 1,1,1 ], a, = [1, 1,3,1 ], a, = [1, 3,-2,3 ],
a, 2[1,3, 1,1 ]



40. Haiitn Gasuc u panr cucremsl BektopoB a=[3,1,1,1], b=[1,1,3,1], c¢=[13, L1],
d =[-1, 1, 5,1] u BeIpasuTh Yepes Gasnc OCTAIBHBIC BEKTOPbI CHCTEMBI.
41. Haiitu Gasuc w® paHr cucTeMsl BekTopoB  a, =[1,3,6,10], a,=[1, 1,1,1],
a, =[1,-3,-8,-18], a, =[3,5,8,12] u BeIpa3uTh Yepes 6a3uC OCTANBHEIC BEKTOPBI CHCTEMBI.
3x, +4x, +5x;, +Tx, =1,
. _ | 2x, +6x, =3x; +4x, =2,
42. CKOJBKO pelIeHU UMEET CUCTEMA YPaBHEHUM ?
4x, +2x, +13x, +10x, =0,
5x, +21x; +13x, =3.
2x,+x, —x; +x, =1,
o 13x, = 2x, +2x; - 3x, =2,
43. IIpoBepuTh, COBMECTHA JIU CUCTEMA YPaBHEHUH ?
Sx, +x, —x; +2x, =1,
2x, —x, +x; —3x, = 4.
x, —3x, —4x;, =4,
44. PemnTh cUCTEMY MAaTPUYHBIM CIIOCOOOM < 2x, + X, —3x; = —1,
3x,—2x, +x; =11.
X, +5x, —x; =3,
45. PemmnTh cucTEMY MaTPUYHBIM CIIOCOOOM < 2x, +4x, —3x, =2,
3x, —x, = 3x; =-7.
x, —3x, —4x;, =4,

46. PemnTh cucTeMy MaTpUYHBIM CIIOCOOOM < 2x, + X, —3x; = —1,

3x,—2x, +x; =11.
47. Tlons3yace Teopemod  Kpamepa, BbISICHUTb, HWMEET JIM CHUCTeMa YpaBHEHUH
3x, +4x, +5x, +Tx, =1,
2x, +6x, —=3x; +4x, =2,
€IMHCTBEHHOE pelICHHUE.
4x, +2x, +13x, +10x, =0,
5x, +21x; +13x, =3.
48. Ilonw3ysace Teopemoirt Kpamepa, BBISICHUTH, MMEET JIM CUCTEMA JIMHEHWHBIX YpaBHEHUH
3x, +3x, +4x, —5x, =9,
Sx, = Tx, +8xy +2x, =18,
€MHCTBEHHOE PEelICHHE
4x, +5x, —Tx; —3x, =5,
Tx, +8x, +3x; +4x, =-2.
2x, —x, +2x;, =4,
49. PemmnTts cucremy no popmynam Kpamepa | 2x, +x, +3x ,= -2,
X, +x, +2x, =-1.
X, —3x, —4x;, =4,
50. Pemmmts cuctemy no gpopmynam Kpamepa §2x, +x, —3x, = —1,

3x, —2x, +x; =11.



2x, —x, +2x, =4,

51. Pemmmts cuctemy no gpopmynam Kpamepa §2x, +x, +3x ;= -2,
X, +x,+2x, =-1.

X, —2x, +3x; —4x, =1,
. sl —x +x, =3,
52. PemmuThb cuCTEMY JIMHEHHBIX YPaBHEHUM
x, —3x,-3x, =1,
~Tx, +3x; +x, =-3.
2x, +x, —x; +x, =1,
3x, = 2x, +2x;, —3x, =2,

53. PemmuTh cucTeMy JIMHEHHBIX YPaBHEHUM
5x, +x, +x;, +2x, =1,

2x, —x, +x, —3x, =4.
. LoxX X, X+ x, +x, =6,
54. Haiitu oOuiee perieHne CUCTEMbl ypaBHEHUN
X =X, +x;—x, +2x, =8.
2x, —x, +5x; +7x, =0,
55. Haiitu pyHnaMeHTaNbHYIO CUCTEMY PELIEHHH CUCTEMBI | 4x, —2x, + 7x; + 5x, =0,
2x, —x, —x; —5x, = 0.

56. Haiith ¢yHIaMEHTAIbHYIO CHUCTEMY DEIICHHH W O0Iee pPEIIeHHe CUCTEMBbI ypaBHEHUH

X, —2x,+x;+x, =0,

S5x, —x, —13x; —4x, =0,

2x, +5x, —16x, —7x, = 0.
57. Haiitu oOmiee pemieHHe CUCTEMbI JUHEWHBIX YpaBHEHUH C MOMOUIbIO (yHIaMEHTAIbHOU
CHCTEMBbl PEHIEHUM COOTBETCTBYIOIIEH OJHOPOJHOW CHUCTEMBbI JIMHEWHBIX ypaBHEHUM

X, —2x, +3x; —4x, =1,
X, —Xx; +x, =-3,

x, +3x,-3x, =1.

8.PexoMenayemas qureparypa

1. OcHoBHas IUTEpaTypa:

1. Bunbepr 2.B. Kypc anre6psi: yaeOuuk / D.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. Pemuszo A.O. JIuneiinas anreOpa u reomerpust: yueOHnoe mocodue / A.O. Pemusos, U.P. llladpapesuu. - Mocksa:
Ommariurt, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJiHATEIBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebnuk / A.W. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreopsl. - 273 c. - ISBN 978-5-94057-453-8.

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

2. Kocrpukun A.W. Benenue B anredpy: yueonux / A.M. Kocrpukun. — 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.W. Beenenue B anredpy: yaeonuk / A.M. Koctpukun. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.



http://biblioclub.ru/index.php?page=book&id=63299
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Pexxum nocryma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromun A.I1. JIuneitHast anreOpa v aHAIMTHYIECKAs TEOMETPHUS [ DISKTPOHHBIN pecypc]: yaedHoe mocooue / A.I1.
YeronmH. - DNEKTPOH.TEKCTOBHIE AaHHBIE. - PocToB-Ha-Jlony: KOxwHbIi penepansusnii yansepeutert, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nneun B.A. Jluneitnas anre6pa: yueonuk / B.A. Wibun, 3.1 Tlo3HsK. - 6-¢ u3m., crepeoturl. - MockBa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcIel MaTeMaTHKH U MaTeMaTnieckoi ¢puznku.Beim. 4). - ISBN 978-5-9221-
0481-4.
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