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COJEPKAHUE

Tema 1. OCHOBHBIE AJI'EBPANYECKHE CTPYKTYPBI.

ITpakTueckoe 3anstue Ne 1. bunapHble anredpanyeckue onepanuy U UX OCHOBHBIE CBOMCTBA.
[IpakTrueckoe 3ansitue Ne 2. ['pynisbl.

[TpakTueckoe 3ansaTue Ne 3. Konbua u noss.

[TpakTtuueckoe 3ansatue Ned AnreOpamdeckas ¢opma KOMIUIEKCHOTO YHCJIAa M JICHCTBHS HaJ
KOMILICKCHBIMHU YHCIIaMH B anredpanueckoil popme. ['eomeTpuieckoe npeacTaBIeHUe U TPUTO-
HOMeTpudeckas (hopMa 3alMCcH KOMIUIEKCHBIX YMCE.

IIpaktnueckoe 3anstue Ne 5.YMHOXKEHHME U JI€JICHHE KOMIUIEKCHBIX 4HuCcen B
TpUroHomerpuueckot popme. M3pneuenne KOpHs n- ol CTENEHU U3 KOMIUIEKCHOTO YKCIa.

Tema 2. KOJIBIHO MATPHUILl HAZl KOJIBIIOM. MATPHUIIbI HA/I ITOJIEM.
[IpakTuueckoe 3ansatue Ne 6. MaTpuiisl HajJ KOJIBIOM U ONepalluy HaJ HUMU.

[TpakTueckoe 3anstue Ne 7. OnpeneneHue U CBOMCTBA ONpEeAEIUTENs KBapaTHON MaTpuULbl n-
ro nopsAJKa

[Ipaktuueckoe 3anarue Ne 8. MuHOpel u anreOpanyeckue JOMOJHEHUs. Bpruucnenue
OIPEAEIIUTENS N-T0 MOPsIIKa.

[TpakTueckoe 3ansaTue Ne 9. O6parHas MaTpuLia U €€ BHIYUCICHUE.

[Tpaktuyeckoe 3anstue Ne 10. DnemenTapHble mpeoOpa3zoBaHuss MaTpull. Panr mMaTpuiel U ero
BBIUHCJICHUE.

[TpakTiueckoe 3ausatue Ne 11. Apudmernueckue n-MepHbIe BEKTOPHI.

[Tpaktuyeckoe 3anstue Ne 12. MroroBoe 3aHsTne mo Temam «OCHOBHBIE ainreOpanveckue
CTPYKTYpbI» U « Kosb110 MaTpull HaJ KOJIbLIOM. MaTpuisl Haj IOJIEM»

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

[Tpaktueckoe 3anste Ne 13.OCHOBHbIE NOHATHSA TEOPUM PEUIEHHUS CHUCTEM JIMHEHHBIX
ypaBHEHUH. Perienne cuctem TUHEHHBIX ypaBHEHUI B MaTpUuHOU popme.

[Tpaktueckoe 3ansitue Ne 14. Teopema Kpamepa o cucreme n JIMHEHHBIX ypaBHEHUH C n
HEU3BECTHBIMH.

[Ipaktuueckoe 3anstue Ne 15. Pemenne cucrem JIMHEHHBIX YpaBHEHH MeTo10M ["aycca.
ITpakTueckoe 3anarue Ne 16. OqHOpPOIHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUN. DyHIaMeHTab-
Hasl CHUCTEMA PEIICHUN OJTHOPOJIHOM CUCTEMBI IMHEWHBIX YPAaBHEHHM.

ITpakTrueckoe 3ansaTue Ne 17. HeoqHOpOIHbBIE CHCTEMBI IMHENHBIX YPaBHEHUM

[TpakTueckoe 3anstue Ne 18. MtoroBoe 3ansTHe no TeMe «CHUCTEMBbI JTUHEHHBIX YpaBHEHUN
Haj nosneM. CHCTeMBbl TMHENHBIX HEPABEHCTB



Tema 1. OcHOBHBIE ajire0panvdecKue CTPYKTYPHI.

IIpakTnueckoe 3ansaTue Nel.
bunapHble anredOpanyeckue onepanuy 1 X OCHOBHbIE CBOMCTBA.

Henab 3aHATHA:U3yUYCHUE OMHapHBIX aJreOpanvyecKux omnmepauuid M HX
OCHOBHBIX CBOMCTB.

AKTYaJIbHOCTH 3aHATHSA 3aKIIFOYAETCSA B TOM, YTO IIPU €T0 POBENACHUUN Y
cTyaeHToB popmupyrotcs komnerenuuu OIIK-1; 3HaHus1, yMEHHUS 1 HaBBIKY,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(PECCHOHATBHOMN JAEATETLHOCTH.

1.Te0peanec1me BOIIPOCHI K MPAKTUYE€CKOMY 3aHATHIO:

- Onpenenenne anreOpandecKon oneparuu.
- [Ipumepsl anreOpanveckux ornepanui.
-IlonsiTre anreOpbl KAK MHOXKECTBA C ONEPALUSIMH.
- [Ipumepsr anreop.
- Onpenenenne OMHApHOW anreOpanyecko onepanuu.
- OcHoBHbIE CBOMCTBAa OMHAPHBIX ANTr€OPandecKUX OIeparuii.

1. IIpakTn4yeckue 3aJaHus, peniaeMbie B ayAUTOPHUH:

3agaua 1. Onpenenensl in Ha MHOXKeCTBax N, Z, Q, 27, 27+1, R, R* cnenyromme
oreparuu:

a)(a,b)—>ab ,

6)(a,b) - % :

B)(a,bwagb,

1) (a,b) — minfa,b}?

3apnaua 2.Kakue wu3 omnepaunmii u3 ynpaxksHenuss | o001amal0T  CBOHCTBOM
KOMMYTaTUBHOCTH ?

3apaya 3. Kakue wu3 onepanuil u3 ynpaxHeHuss 1 oOjagar0T  CBOMCTBOM
aCCOIIMaTUBHOCTH ?

3agaua 4./[1g onepanuii U3 ynpaxHeHHs |, Onpenes€éHHbIX Ha MHOXECTBE R,
BBISICHUTH, CYIIECTBYET JIM HEUTPAIbHBIN JIEMEHT. ECIu CylIecTBYeT,TO yKa3aTh
BCE CHUMMETPHU3YEMBbIE JIEMEHTBHI.

3. JlomamiHee 3axaHue:

3amaua 1. Onpenenensl in Ha MHOXKecTBax N, Z, Q, 27, 27Z+1, R, R cienyoiine
oneparuu:

a)(a,b) >a+b,



6)(a,b)—>a-b,
B)(a,b) - vab ,
T)(a,b)—ab-ba,

1) (a,b) — max{a, b} ?

3apaya 2.Kakue wu3 omnepamuii u3 yrpaxHeHus 1 o005amal0T  CBOMCTBOM
KOMMYTaTUBHOCTH ?

3apnaua 3. Kakume u3 omnepammii u3 ymnpaxHeHHs | 001agaloT  CBONCTBOM
acCOLIMATUBHOCTH ?

3apaua 4. /Insg onepaumii U3 ynpaxxHeHus 1, onpenen€HHbIX Ha MHOXKeCTBE R,
BBISICHUTB, CYIIECTBYET JIM HEUTPAIBHBIN AIEMEHT. ECIIM CylIecTBYET,TO yKa3aTh
BCE CUMMETPHU3YEMBIE JIEMEHTBHI.

PexoMenayemasi iureparypa

1. OcHoBHast 1uTEpaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yuebunk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 ¢. - ISBN 978-5-94057-
685-3.

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

2. PemusoB A.O. Jluneitnas anredpa u reomeTpusi: yueoHoe nocobue / A.O. Pemusos, U.P. llladapeuu. - Mocksa:
dusmatiut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoTHUTE/ILHASL JINTEPATYpA :

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

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

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

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

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

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

4. Yerommn A.I1. Jlunelinas anreOpa v aHATUTHYECKAsi TeOMETPHsI [ DIEKTPOHHBIN pecypc]: yuebHoe mocodue / A.IL.
YerosuH. - DIIEKTPOH.TEKCTOBBIE JlaHHbIe. - PocToB-Ha-J{ony: FOxHBIN denepanbhblil yHuBepeuTeT, 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". [1o3Hsk. - 6-¢ n3a., crepeoTri. - Mocksa:
®uzmariurt, 2021. - 278 c. - (Kypc Boicuieit MareMaTuku U MaTeMarudeckoit pusuku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Ne2.

I'pynnel.


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

Heas 3anaTus:OnpeeneHue rpymnibl, OCHOBHbIE CBOMCTBA IPYIIIL.

AKTYaJIbHOCTH 3aHAITHS 3aKJIFOYAETCS B TOM, UTO IPH €T0 NMPOBEACHUN Y
cTyneHToB hopmupyrorcss kommetreHnuu OIIK-1 ; 3HaHWsA, yMEHUS U HABBIKH,
KOTOPBIE CTAaHYT OCHOBOM UX TPO(HECCHOHATHLHOMN NEATSITHHOCTH .

1.TeopeTrnyeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO:
- Onpenenenye rpyribl.

- [Ipumeps! rpymm.

-AIIUTUBHBIE TPYMIBI.

-MynbTUIIIMKATUBHBIE TPYIIIBI.

-OCHOBHBIE CBOMCTBA IPYIIIL.

- Onpenesenne NOATrPyIIbL.

2. IlpakTHyeckue 3aaHNsl, peliaeMblie B Ay IMTOPUM:

3apaua 1. Kakue u3 ykazaHHHBIX HUKE COBOKYIMHOCTENH OTOOPaKEHUI MHOXKECTBA
M ={1,2,...,n} Bcebs 00pa3yeT Ipymiy OTHOCUTEIHLHO YMHOKEHHUE:

a) MHOXKECTBO BCEX OTOOpaKEHUN;

0) MHOXKECTBO BCE€X MHBEKTUBHBIX OTOOPaKCHUI;
B) MHO)KECTBO BCEX CIOPBEKTHBHBIX OTOOPAKCHUM;
I') MHOJKECTBO BCEX OMEKTHBHBIX OTOOPaKCHUI;

1) MHOKECTBO BCEX YETHBIX MEPECTAHOBOK;

€) MHOYKECTBO BCEX HEUCTHBIX MEPECTAHOBOK.

. ax+b
3apava 2. JlokazaTh, 9TO MHOXKECTBO (PDYHKIIMMA BUAA y = L rae a,b,c,dcR u
cxX +

ad —bc # 0, SABJIAETCS TPYNIIONA OTHOCUTEIBHO ONEpaii KOMIO3ULIUU (QYHKIIHM.

3. JlomamHee 3axaHue:

3anaua 1. Kakue u3 yka3aHHHBIX HM)KE COBOKYMTHOCTEH OTOOpaXKE€HUN MHOKECTBA
M ={1,2,...,n} Bcebs 00pa3yeT Irpyniy OTHOCUTEIHLHO YMHOKEHHE:

a) MHOXKECTBO BCEX OMEKTUBHBIX OTOOpaKEHUM;

0) MHOXECTBO BCEX YETHBIX MEPECTAHOBOK;

B) MHOKE€CTBO BCEX HEUETHBIX MEPECTAaHOBOK.

Pexomenayemas quteparypa

1. OcHoBHas aUTEpPaTypa:

1.Bun6epr 3.5. Kypc anre6psi: yue6nuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.
Pexum nocryna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmzoB A.O. Jluneiinas anrebpa u reomerpust: yaeobnoe mocobue / A.O. Pemuzos, U.P. [lladapesuu. - Mocksa:
dusmatiut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lono/IHUTE/ILHASL JIUTEPATYypa :


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

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

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

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpBI anreOpsl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yeronuu A.I1. Jlunelinas anreOpa v aHATUTHYCCKAsI TEOMETPHs [ DIEKTPOHHBIN pecypc]: yueOHoe nocobue / A.IL.
YeronuH. - DIEKTPOH.TEKCTOBBIC TaHHEIC. - PocToB-Ha-JloHy: FOxkHBI (enepansHblii yHuBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. JIuneiinas anreOpa: yueOnuk / B.A. Mmbun, O.1. Tlo3HsIK. - 6-¢ u31., crepeoTu. - MockBa:
Ommariurt, 2021. - 278 c. - (Kypc BeIcmei MaTeMaTHKH B MaTeMaTHdeckoi ¢pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Ne3.
Koabua n moJs.

ean 3aHATHA:ONIPEACIICHUE KOJIbIIA,0CHOBHBIE CBOMCTBA KoJiell. [loHdaTue moss,
OCHOBHBIE CBOUMCTBA MOJIEN.

AKTYaJIbHOCTDb 3aHATHS 3aKIIFOYAETCS B TOM, YTO MPH €T0 IPOBEACHUU Y
cTyneHToB hopmupyrorcst komneteHuu OIIK-1, ; 3HaHus, yMeHUs! U HaBBIKU,
KOTOpPBIE CTAaHYT OCHOBOW UX MPO(ECCUOHATIBHON JIEATEIIbHOCTH .

1.TeopeTn4yeckne BONPOCHI K MPAKTHYECKOMY 3aHATHIO:

- OnpeneneHue KoJblia.

-ITpumepsl konew.

- OCHOBHBIE CBOMCTBA KOJIEIL.

-Jlenurenu Hys.

-MynbTUNTIMKATUBHAS TPy KOJIbIA C IUHUIICH.
-IloHsiTHE TIOJIA.

-ITpumeps! nomnen.

- OcHOBHBIE CBOMCTBA MOJICH.

2. IlpakTuyeckue 3aaHusl, peliaeMble B Ay IMTOPUM:

3amaua 1. Kakue U3 ciaeayronux 4ucIOBbIX MHOKECTB 00Pa3yIOT KOJIBIIO
OTHOCHUTEJILHO OOBIYHBIX OTEpaIuii CJI0KEHUS U YMHOKEHUS:

a) MHO>KECTBO BEILIECTBEHHBIX YHCEI BUIA X + y\/E, rne x,yeQ;
0) MHOKECTBO BEIIECTBEHHBIX UHCEI BUJIA X + y%/i, rae x,yeQ;

B) MHO>KECTBO BEILIECTBEHHBIX YHCEI BUJIA X + y%/i + 234 ,Tne x,y,z€Q.


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

3agaua 2. Kakue u3 kostell B 3aauax 1 SBIISIFOTCS MOJISIMU ?

3. lomamHee 3aaHue:

3amaua 1. Kakue U3 cieayronmx 4ucIOBbIX MHOKECTB 00Pa3yIoT KOJIbIIO
OTHOCHUTEIHHO OOBIYHBIX OTICPAIMIA CIIOKCHHSI I YMHOKCHHS:

a) MHOXKECTBO Z,;

0) MHOKeCTBO nZ(n>1);

B) MHO)KE€CTBO HEOTPHUIIATEIIBHBIX IIEJIbIX YHCEIT;
') MHOXECTBO Q.
3agpaua 2. Kakue u3 koserl B 3a71auax 1 ABISIFOTCS MOJISIMHU ?

Pexomenayemas quteparypa

1. OcHoBHas auTEpPaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yueouunk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 ¢. - ISBN 978-5-94057-
685-3.

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

2. PemusoB A.O. Jluneitnas anrebpa u reomeTpus: yueoHoe nocobue / A.O. Pemuzos, 1.P. llladapesuu. - Mocksa:
@uzmariur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. JlonoiHUTEIbHAS JIUTEPATYPA :

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

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

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

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

3. Koctpukua A.W. Benenne B anredpy: yuednuk / A.U. Kocrpukus. - Mocksa: MITHMO, 2020. - 4. 3.
OCHOBHBIE CTPYKTYpHI anreOpsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommn A.I1. Jlunelinas anreOpa v aHATUTHYECKAsi TEOMETPHs [ DIEKTPOHHBIN pecypc]: yuebHoe ocodue / A.IL.
YeromwuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIC. - PocToB-Ha-JloHy: FOxHEIH dhenepansHblil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pesxxum nocryna: http://www.iprbookshop.ru/68568.html

5. nbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e u3a., crepeotui. - Mocksa:
Odmmariurt, 2021. - 278 c. - (Kypc BbICIIei MaTeMaTHKH B MaTeMaTHUeCKoi ¢u3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Ned.

Aaredpandeckasi ¢gopmMa KOMIUIEKCHOTO YHMCJIA U 1eMCTBUS HAJ
KOMILJIEKCHBIMM YHCJIAMU B ajireopandeckoi popme.I'eomerpudeckoe
npeacTaBjieHle W TPUTOHOMeTpHU4YecKas (popMa 3anucH KOMILIEKCHBIX
yuces YMcIa.

Ieap 3aHATHA: TIPEJCTaBICHUE KOMIUICKCHBIX YHCEI B allreOpandeckoi Gopme,
JEeWCTBUS HaJl KOMIUICKCHBIMU 4YHCJIaMU B alireOpandeckoi ¢popme; ['eomerpuue-
CKOE IPEJICTABIICHUE U TPUTOHOMETpHUYecKas (hopMa 3aIucH KOMIUICKCHBIX YUCE.


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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AKTYaJIbHOCTDH 3aHATHS 3aKJIFOYAETCSA B TOM, YTO MPU €T0 IPOBEACHUU Y
cTyneHToB hopmupyrorcs kommetrennuu OIIK-1; 3HaHMs, yMEHUS U HABBIKH,
KOTOPBIE CTAaHYT OCHOBOM UX MPO(HECCHOHATHLHON NEATSITLHOCTH .

1.TeopeTudeckue BOMPOCHI K MPAKTHYECKOMY 3aHATHIO:

-IIpencraBrienne KOMIIEKCHBIX YHCEI B anredpandeckoii hopme.
-CloeHre 1 YMHOKEHHE KOMIUIEKCHBIX YHCEeNl B alnredpandeckon popme.
-Conpsik€HHbIE KOMIUIEKCHBIE YHCTIA.

-Jlenenne KOMIUIEKCHBIX YMCeN B anredpanyeckoit popme.

- M3BnedyeHne KBagpaTHOTO KOPHS M3 KOMIUIEKCHOTO 4HMCia B anreOpanydeckoit
dbopme.

-I'eomeTpuueckoe npeacTaBieHne KOMIUIEKCHBIX YHCEIL.

- ['eomeTrpuueckoe npeacTaBieHue A1eUCTBUN Ha/l KOMIUIEKCHBIMU YHCIIAMHU.
- OnpeneneHre MOAYIsT KOMILJIEKCHOTO YUCIIA.

- Onpenenenue apryMmeHTa KOMIIJIEKCHOTO YUCIIA.

- Tpuronomerpuueckas Gopma KOMILJIEKCHOTO YUCIIA.

2. IlpakTuyeckue 3aJaHNsl, peliaeMblie B Ay IMTOPUM:

3agaua 1. BeIUUCINTE BHIPAKCHUSA:
a) (2+0)B-i)+(2+30)(3+40);

6) (3B,

Q+i?
(1+i)5

o U7

(1-iy
3agava 2. BeryuciauTh i 7 ,i98,i -7

,i"', Te n — 1esoe 4ucio.

3amava 3. Peminth ypaBHEHUS:

a) z2=5-12i; 6)z>—5z+4+10i=0.

3anava 4. 300pa3uth Ha IIOCKOCTH TOYKH, COOTBETCBYIOIIUE YucaaM S, -2, -3i,

+1+i4/3 .

3anaua S. Yka3aTb reOMETPUYECKUN CMBICI BBIPAXKCHUS ‘Zl —Z7|,TOE Z] U Z9 -

3a/IaHHbIE KOMIIEJIKCHBIE YHCIIA.
3anaua 6. 300pa3uTh Ha MIIOCKOCTH MHOXKECTBO TOUYEK, COOTBETCBYIOITUX
KOMILUIEKCHBIM YUCJIaM Z, YJIOBJIETBOPSIOIINM YCIOBUSIM:

a)argzzg; 6)[4<2 B) |z-1-i<l; 1)1<]z-2]<2.

3amava 7. Pemiuth ypaBHEHUE ‘Z‘ +z=8+4i.
3amaua 8. Haiitu TpuroHomeTpudeckyro ¢Gopmy uuca;

a) —2; 6)-3i; B)1-i; n)1+iV3; 1) —-1+iv3; e) —1-iV3;



X) 1+cosp+ising.
3. /lomamHee 3aaHue:

3agaua 1. BeIUHUCINTE BHIPAKCHUSA:
a) 2+ +7)—(1+2)(5+3i);  6) G+i) —(3-i)>;

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

3anayva 2. PemuTh ypaBHEHMS:

a) z? =3 4i; 0) z? —(1+i)z+6+3i=0; B)z2 +(2i-T7)z+13-i=0.
3amava 3. HaliTh Bce KOMIUIEKCHBIE YHMCIIA, CONPS)KEHHBIE CBOEMY
kBagpaty.3agaya 4. HaiiTu KOMIUIEKCHBIE YU CIIA, COOTBETCTBYIOIINE BEPIINHAM
KBaJipara ¢ [IEHTPOM B Hayaje KOOpAUHAT, CO CTOPOHAMHU IJIUHBI 1,
napaJyIeIbHbIMHA OCSIMUA KOOPJIUHAT.

3agaya 5. M300pa3uth Ha INIOCKOCTH MHOKECTBO TOUYEK, COOTBETCBYIOIINX
KOMIIJIEKCHBIM YUCJIAM Z, YAOBJIETBOPSIOIINUM YCIOBUSM:

a)‘z‘zl; 6)‘2+3+4i£5; B)2<‘Z‘<3.

3apayva 6. Peruth ypaBHEeHHE ‘z‘ —z=8+12i.

3anaua 7. Haiitu Tpuronometpuueckyo ¢GopMmy 4ucia:
a)5; 0)i; B)1+i; 1) 1-i/3; 1) —V3+i; e) —3-i; K) cosa —isin.

Pexomenayemasi qurepatypa

1. OcHoBHast 1uTepaTypa:

1.Bun6epr 3.5. Kypc anre6psr: yueouunk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 ¢. - ISBN 978-5-94057-
685-3.
Pexwum nocryna:http://biblioclub.ru/index.php?page=book&id=63299

2. PemmsoB A.O. Jluneitnas anre6pa u reomeTpus: yaeoHoe mocodue / A.O. Pemmsos, U.P. Illadapesmu. - Mocksa:
®uzmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lono/IHUTE/ILHASL JIUTEPATYpA :

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

Pexxnm noctymna:http:/biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anrebpy: yueonuk / A.W. 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. Koctpuxua A.W. Beenenne B anredpy: yuebnuk / A.W. Kocrpukun. - Mocksa: MITHMO, 2020. - 4. 3.
OCHOBHBIE CTPYKTYpHhI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexwm noctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromun A.I1. Jluneitnas anredpa u aHAIUTHYECKAs TeOMETpHs [ DIEKTPOHHBIN pecypc]: yuebHoe nocodue / A.Il.
UYeronnH. - DIEeKTPOH.TEKCTOBBIC AaHHEIE. - PocToB-Ha-/lony: KOxHbIH henepansHblii yauBepeuteT, 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. nbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e u3a., crepeotui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIciIel MaTeMaTHKH U MaTeMaTtnieckol gpusnku.Beim. 4). - ISBN 978-5-9221-
0481-4. Pexxum noctyma: http:/biblioclub.ru/index.php?page=book&id=68974

IIpakTnueckoe 3ansaTue NeS.
YMHOKeHUe U 1eJIeHHe KOMILJIEKCHBIX YHicesl B TPUTOHOMETpHYecKoi gopme.
N3BJ1eyeHne KOPHA N- O CTENEHU U3 KOMILIEKCHOI'0 YHCJIA.

Ieanb 3aHATHA: JCUCTBUS HaJ, KOMILJICKCHBIMH YMCJIaMHU B
TPUTOHOMETPHUUECKOI opme.

AKTyaJII)HOCTI) 3aHATHUA 3aKIII0YACTCS B TOM, YTO IIPH €TI0 IIPOBCACHUHN Y
CTYACHTOB (bOpMI/Ip}IIOTCH KOMIICTCHIWH ; 3HAHWA, YMCHUA U HABBIKHU, KOTOPLIC
CTaHyT OCHOBOH HX HpO(i)eCCHOHaﬂBHOﬁ ACATCIBHOCTH .

1.Te0peanec1me BOIIPOCHI K MNPAKTUYE€CKOMY 3aHATHUIO ©

- YMHOXEHUE KOMIUIEKCHBIX YHCENl B TPUTOHOMETPUYECKOU popme.

- JlenieHre KOMILJIEKCHBIX YUCET B TPUTOHOMETpUUECKOH hopme

- ®opmyna Myaspa.

-M3BneyeHre KOpHs n-0i CTEMEHU U3 KOMIUIEKCHOTO YHCIIA.

-I'eoMeTprueckoe npecTaBiIeHUE KOPHEN N-0il CTENEHU U3 KOMIUIEKCHOTO YUCJa.
- M3BreueHne KOpHS N-Oi CTETNIEHU U3 €IUHUIIBI.

-IlepBo0Opa3Hbie KOPHU N-OM CTENEHU U3 €UHUIIBI.

- MynbTUIIIMKATUBHAS TPYIINa KOPHEN N-OW CTETNIEHU U3 €IMHHUIIBI.

2. IIpakTHyeckue 3aJaHus,peniacMbie B Ay IMTOPUM:
3agaya 1. BeruuciauTh BBIpAKEHHUS:

1— i3 1+i3)5  (<1-id3)15
—F | ; B) + .
1+i (1-1)%0 (1+i)%0

3amava 2. [Ipu n € Z BBIYUCIUTD BBIPAKEHUS:
n

a) 1+0)10%0. )

1 -itga :

'—g ; 6) (1+cosg+ising)”.

l1+itga
3agaua 3. [IpegcTaBUTh B BUIE MHOTOWICHOB OT SiN X U COSX QyHKITUH:
a) sinSx; 0) cos5x.
nez.

3agaua 4. BeiunciuTh:

a) i; 6) 8/22(1—1); B) 4—72(1-iv/3);

5 # 7-2i  4+14i 82,

+
1+iv2 2 +2i

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


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

3agauva 6. BerunciuTh:

a) I1; 6) ¥1; B) ¢1.

3anaua 7. Haiitu Bce nepBooOpa3Hble KOPHU N- O CTETIEHU U3 €AMHUIIbI, €CIIH a)
n=2, 6) n=3, B) n=4, 1)n="6.

3. JloMmaniHee 3aJjaHueE:
3amaya 1. BbluyuciauTh BbIpaKEHUS:

 5)130 30 Bi)
a) (1+l\/§)1 ; 0) (\/§+z)3; B) :

1-i

3anaua 2. [Ipu n € Z BBIYMCINUTD BBIPAKEHUS:
1-i3Y
a) (1+0)"; 6%:; j.

3anaua 3. [IpeacTaBuTh B BUJI€ MHOTOWIEHOB OT SIN XU COSX PYHKIUU:
a) sin4x; 0) cos4x.
3anaua 4. Jloka3aTe paBeHCTBa

. nx  (m+1D)x
SIn — COS—————

a) COSX + COS2x +...+ cosnx = 2 2 ,(x¢2k7z,keZ);
. X
sin —

.nx  (n+1D)x
SIn — COS—————

0) sinx +sin2x +...+sinnx = 2 2 (x#2kr,keZ).
sin
2

3amaua 5. BeIYuciaIuTeb:

a)%/f; 6)4/—_4; B)%; r)48\/§i—8;

1-5i 1+ 2i
3 -5 +2.
H)\/1+i 2—1

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

Pexomenayemas iureparypa

1. OcHoBHas MTEpaTypa:

1.Bun6epr 2.5. Kypc anre6psi: yueonuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 ¢. - ISBN 978-5-94057-
685-3.

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

2. Pemu3os A.O. Jluneiinas anre0pa u reomerpusi: yueonoe nocobue / A.O. Pemusos, 1.P. llladapesny. - Mockaa:
@usmariur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

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

2. Jlono/IHUTE/ILHASL JIUTEPATYypA :


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

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

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

2. Koctpuxun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukua. — Mocksa: MITHMO, 2020. - Y. 2.
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. Benenue B anreopy: yaeoHuk / A.M. Koctpukus. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yeronuu A.I1. Jlunelinas anreOpa v aHATUTHYECCKAsI TEOMETPHs [ DNEKTPOHHBIN pecypc]: yueOHoe nocodue / A.IL.
YeronuH. - DIEKTPOH.TEKCTOBBIC TaHHEIC. - PocToB-Ha-JloHy: FOxkHBI (enepansHblii yHuBepcuteT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. Jluneiinas anreOpa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e n3a., crepeotui. - Mocksa:
®uzmatiurt, 2021. - 278 c. - (Kypc BoIcIieit MaTeMaTHku U MaTeMatndeckor pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4. Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=68974

Tema 2. Kosibio MmaTpuil HaJx KOJAbUOM.MaTpuUbl HAJ MOJIEM.
IpakTuyeckoe 3ansaTue Ne6.

MaTtpuubl HaJ KOJIbIOM U ONlePAIlMU HAJ{ HUMH.

Hean 3ansATUSA:ONIEPALIMU HAJl MATPUILIAMUA U UX OCHOBHBIE CBOMCTBA.

AKTYaJIbHOCTb 3aHAITHS 3aKJIFOYAETCS B TOM, UTO IPH €TO NMPOBEACHUHN Y
ctyneHToB ¢popmupytorcs komnereHunu OIIK-1; 3Hanus, yMeHUs! U HaBBIKH,
KOTOpPBIE CTAaHYT OCHOBOU UX MPO(ECCUOHATIBHON JIEATEIIbHOCTH .

1.TeopeTrnyeckue BONPOCHI K MPAKTHYECKOMY 3aHATHIO:
- [TonsiTMe MaTpuLIbL.

- [IpsitMmoyronbHbIE M KBaAPATHBIE MATPHULIBI.

-CnoxeHre OHOTUITHBIX MATPHIL.

-YMHOEHUE MATPHUILL HA YUCJIO.

-YMHOKEHUE MaTPHLL.

-OCHOBHBIE CBOMCTBA OoNepaluii HaJ MATPULIAMH.

2. IlpakTHyeckue 3aaHNsl, peliaeMblie B Ay IMTOPUM:

3anava 1. [lepeMHOXNUTH MaTPUIIBI:

1 2 0 0y(1 1 O O
3 4 5 3 29 1 2 1Y(1 3 1
21 0 01 1 0 O
a)|2 -3 1[-[2 18|; 6)[3 1 3|{2 1 2|; B) :
0O 01 3({0 0 1 -1
3 -5 -1)10 -3 1 2 1)\1 3 1
0 0 3 1){0 0 -1 1
3agava 2. BeInOJIHUTE JIENCTBUA:
30 2 0 4 6 1
1 2 -1 2
01 3 2 2 -5 =2
J=2 -1 1 2|+
2 20 2 -2 6 4
2 1 1 2
01 0 1 3 0 1


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

3agava 3. BeUnuciuTh:

2 01 00
b2 2 00 20
a)|2 1 2|, 0)
0 0 0 3
2 2 1
0000
3amava 4. BeluncnuTh 3HaY€HWE MHOTOWICHA f(x) OT MAaTpPUIIbl A:
2 1 1
f(x)=x"=3x+2, A=|1 2 1].
1 1 2

3amava 5. Peminth cuicTeMy MaTpUYHBIX YPaBHEHHI:

0 1 0 -2
2X-Y= , —4X+2Y= .
5 o) o)

3. JloMmamiHee 3aJaHueE:

3amava 1. [lepeMHOXUTH MaTPUIIBI:

| 5 3 2 -3 5 1 -1 3 1 5 2
a) 1-1 4 =2|; 6)|-1 1 =3[0 3 -1|;
2 31
-1 1 2 - 6 2 1 -1
1 1.0 0(1 1 O O
1 2 0 0|1 3 0 O
3) : .
0 0 3 1{{0 0 1 2
0 0 3 1)J0 0 -3 1
3agaya 2. BoinoaHUTh 1eHCTBUS:
1 -2 2
302 0 -2 0 -3
2 -1 1
01 2 14 + 0 6 =3
-1 1 =2
23 00 5 -2 8
2 2 -1
3agaua 3. Boruuciaurs:
01 0 oY 11 1 1Y
0 01 0 1 1 -1 -1
a) 0)
0 0 0 1 1 -1 1 1
0 0 0 O 1 -1 -1 1
3ajgaua 4. BelUUCINTG 3HAYEHUE MHOTOWIEHA f(x) OT MaTPULBI A:
21 0

f(x)=x"-2x+2, A=|0 2 0.
1 1 1

3apaua S. Peruth cucteMy MaTpUYHBIX ypaBHEHUI:

11 1 0
X+Y= , 2X+3Y = .
0 1 0 1

Pexomenayemas murepatypa



1. OcHoBHad aUTEpPaTypa:

1.Bun6epr 3.5. Kypc anre6pst: 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. Pemu3oB A.O. Jluneiinas anredpa u reomerpusi: yueonoe nocodue / A.O. Pemusos, 1.P. llladapesny. - Mockaa:
®uzmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoJHUTEJbHAS JUTEPATYpA :

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

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

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

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

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

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

4. Yeromunu A.I1. JIuneiHas anreOpa U aHATUTHYECKAs TeOMeTpus [ DIeKTPOHHBIN pecypc]: yueOHoe nmocodume / A.Il.
YeromnuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIC. - PocToB-Ha-JloHy: FOxHEIH (henepansHblil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. nbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e u3a., crepeotui. - Mocksa:
Odmmariurt, 2021. - 278 c. - (Kypc BbIciei MaTeMaTHKH 1 MaTeMaTHueckoi ¢pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IpakTuyeckoe 3ansaTue Ne 7.
OnpeaeneHue ¥ CBOMCTBA ONpeAeaUTEI KBAAPATHOM MATPULBI N-
ro nopsiaKa.

eab 3aHATUSA:IPUMEHCHUE ONIPEAECTICHNUSI U CBOWCTB ONPEICIUTENS KBAIPATHOU
MATPHUIBI N-TO TTOPSJIKA ISl €T0 BEIYUCIICHUS.

AKTYaJIbHOCTH 3aHATHS 3aKJIFOYAETCS B TOM, UTO IIPU €T0 NMPOBEACHUHU Y
cTyneHToB hopmupyrorcs kommerenuu OIIK-1; 3HaHus, yMeHUS U HABBIKH,
KOTOPbIE CTaHYT OCHOBOM UX MPO(HECCUOHATBLHOM IeATETbHOCTH .

1.TeopeTnyeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO:

- [lepecTaHOBKM KOHEYHOTI'O MHOXKECTBA.

-HETHOCTh MEPECTAHOBKH.

-IToncTanoBKH.

-HETHOCTh TOJACTAHOBKH.

- OnpeneneHne onpeaenuTess KBaIpaTHOM MaTPHUIbl N-T0 MOPSIKA.
-Beruucienue onpenenureneit 2-ro nopsiaka.

- Beruncnenue onpenenureneit 3-ro nopsiaka.


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

-IIpeoOpazoBanus onpeaeauTeNst KBaIpaTHOW MaTPHUIlbl N-TO MOPAJIKa,
HEU3MEHSIOIIHUE €rO .

-PaBHOMpaBHOCTH CTPOK U CTOJOLIOB ONMPEACTUTENS.
-ITpeoOpa3zoBanust onpeaeauTess KBaapaTHON MaTPUILI N-ro MOPSJIKa,
oOparmaroriue ero B 0.

-CamMbrit 001 CiTydail paBeHCTBA HYJTIO OTIPEICTUTEINS.
-ITpeoOpazoBanust onpeaeauTens KBaapaTHON MaTPUILI N-ro MOPSJIKa,
MOJIBEPTaIOIIKeE €ro JETKO OTCICKUBAEMBIM U3MEHEHUSM.

2. llpakTHyeckue 3a7aHusl, peliaeMbie B Ay TUTOPUH:

Ne 1. Onpenenuth yuCIO MHBEPCUI B IEPECTAHOBKAX (32 UCXOJHOE PACIIOIOKEHUE
BCE€J1a, €CJIM HET 0COOBIX yKa3aHUM,IPUHUMAETCA pacnojooxkenue 1,2,3,... B
BO3paCTAIOIIEM MOPSIKE):

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.

No2. BeIsICHUTB, KaKue U3 NPUBEACHHBIX HUKE IPOU3BEICHUI BXOIST B
OMPENICIUTENI COOTBETCTBYIONIUX MOPSIKOB U ¢ KAKUMH 3HAKAMU:

a) a,,0,,a550,,0ds, 5 0) dg aya,5a55a,,0s,; B) 50y Ay 0550 15, -

Ne 3. BoiOpath 3HaueHUSs iMATaK, YTOOBI MPOU3BEACHUE a,,dd, A5, A2y dy BXOIUIIO
B OIPECIUTEND 7-T0 MOPSJIKA CO 3HAKOM IUTIOC.

No 4. Haittu unensl onpeaenutens 4-ro nopsijaka, CoaepKaiiue 3J1eMEHT a,, U
BXOJSIIIUE B OMPEAEITUTENDL CO 3HAKOM IUTIOC.

No 6. BeruucinuTh onpenenureny 2-ro nopsakKa:

5 2 2
2) ’ 6)a ab‘
73 ab b’
Ne 7. Beraucnute onpenenurenn 3-ro NopsakKa:
2 1 3 4 -3 5
a)ls 3 2, 6) 3 -2 8
1 4 3 1 -7 =5
3agaua 8. BeIUHUCINTE ONIPENETUTENH, UCIIOIb3YSI CBOMCTBA U ONPEICIICHUE:
7 6 9 4 4 1 5 3 5 4
1 2 3 4
3 9 5 13 1 0 2 6 6 3 1 9 8
a) , ©0)|7 8 9 -1 -6, B)-1 7 -3 8 -9
1 -2 10 4
1 -1 -2 4 5 3 4 4
-2 9 8 25
-7 0 -9 2 =2 8§ 3 3

3. JlomamiHee 3aJlaHUE :



No 1. Onpenenuts 4MCIIO MHBEPCH B ITEPECTAaHOBKAX (32 UCXOJHOE PACIIONOKEHUE
BCEJIa, €CJIM HET 0COOBIX yKa3aHUH,IPUHUMAETCS pacnonookenne 1,2,3,... B
BO3pACTAalOIEeM MOPSJIKE):

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.

Ne 2. BeIICHUTD, KaKHe U3 CIETYIONIMX IPOU3BEACHUN BXOAAT B pa3BEPHYTOE
BBIpaKCHUE ONpesiesieTeIell COOTBETCTBYIOUIUX MOPSAKOB U ¢ KAKUMU 3HAKaMH:
a) @13022031a464550645  0) a31013a52a45024;5  B) 34a21046317373054462
Ne 3. BeiOpaTh 3Ha4CHUS [, /, KTaK, YTOOBI IPOU3BCACHUE d510;60] jA35044A6)

BXOOHWJIO B PA3BCPHYTOC BBIPAKCHUC IICCTOTO ITOpAAKa CO 3HAKOM MHHYC.
Ne 4, HOJIB?;y}ICIn OpICACIICHUCM, BEIYUCIUTD CICAYIOIINUC OIIPCOACIINTCIIN

a 3 0 5 I 0 2 a
0O b 0 2 2 0 b O
a) ; 0) .
I 2 ¢ 3 3 ¢ 45
0 0 0 d d 0 0 0
Ne 5. BeluncnuTh OIpeeuTeu:
35 ab ac
a) , 0) .
53 bd cd
Ne 6. BerancnuTe onpenennTenn:
1 2 3 -1 5 4
a5 1 4, 0)|3 -2 0.
3 25 -1 3 6

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

4 4 -1 0 -1 8 -5 -7 =2 2 =2 16
I -1 1 =2 23 7 5 23 0 0 4 0 -5 0
1 3 -1 3 32 7 5 2 3 2 0 -2 0 2 O
2) -1 -1 4 3 6)1 2 2 1 1 2 B) 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

Pexomenayemasi murepatypa

1. OcHoBHasi TuTEpaTypa:

1.Bun6epr 3.5. Kypc anre6psi: yue6nuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.

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

2. PemmzoB A.O. Jluneiinas anrebpa u reomerpust: yaeonoe mocobue / A.O. Pemuzos, U.P. [lladapesuu. - Mocksa:
@usmariur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexum nocryna: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 JTUTEPATYpA :

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

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

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

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

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

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

4. Yerommnu A.I1. JIuneitHas anredpa U aHATUTHYECKAs TeOMETpHs [ DIEKTPOHHBIN pecypc]: yueOHoe nmocodue / A.IL.
YeromnuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIE. - PocToB-Ha-JloHy: FOxHEIH dhenepansHblil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [1o3Hsk. - 6-e u3a., crepeotui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIciel MaTeMaTHKH U MaTeMaTnieckod ¢pusnku.Beim. 4). - ISBN 978-5-9221-
0481-4. Pexxum noctyma: http:/biblioclub.ru/index.php?page=book&id=68974

IIpakTnueckoe 3ansaTue Ne§.
MuHopbl u ajrebpandyeckue A0NMoJTHeHUsI. Bolunc/ieHue onpeeuTeisi n-ro
nopsiAKa.

HeJIb SAHATHUA: BBIYMCICHHUC OIIPCACIINTCIIA N-I'0 IMOPAJKa C IIOMOIIBIO
Pa3JIOKCHUA 110 3JICMCHTAM CTPOKH HJIA CTOJ'I6I_Ia.

AKTYaJIbHOCTb 3aHATHS 3aKJIIOYAETCS B TOM, UTO IPU €T0 NMPOBEACHUHN Y
cTyneHToB hopmupyrorcs kommereniuu OIIK-1; 3HaHus, ymMeHUS U HABBIKH,
KOTOPbIE CTaHYT OCHOBOM UX MPO(HECCUOHATHLHON IeATeTbHOCTH .

1.Teopernyeckue BONPOCHI K MPAKTHYECKOMY 3aHATHIO:
- MuHOpBI.

- AnreOpanyeckoe TOMOJHEHHUE FIEMEHTa ONPEAeTUTENS.

- Teopema 0 mpousBeIeHUN a4, .

- Paznosxenue onpenenuTes mo IeMeHTaM CTPOKU WJTH CTOJIOIA.
- BelunciieHue onpeaenurenns n-ro nopsiakKa.

2. IlpakTHyeckue 3aaHNsl, peliaeMblie B Ay IMTOPUM:

3amaua 1. Pa3naras no TpeTbeil CTPOKE, BBIUUCIUTH OMPEICTUTETD

2 -3 4 1
4 -2 3 2
a b ¢ d
3 -1 4 3

3ajaua 2. BeIUUCIUTE ONPECTUTENN:


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

-5 -7 =2 -2 16
1 2 3 4 0 0 4 0O -5 0 4 -2 0 5
-3 2 -5 13 2 0O -2 0 2 0 3 2 -2 1
a) , 0) , B)
1 -2 10 4 6 4 6 -1 15 -5 -2 3 -1
-2 9 -8 25 5 -4 10 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 &4

3. JlomamiHee 3aJlaHHUE :
3amava 1. Paznaras mo BTopoMy CTOJIOIY, BEIYUCIUTE OIIPEACITUTEIb

5 a 2 -1
4 b 4 3
2 ¢ 3 2
4 d 5 —4

3ajaua 2. BeIUUCIUTD ONIPEICIUTEINN:

7 6 9 4 4
1 -1 1 =2 1001 1002 1003 1004
1 0 -2 6 6
1 3 -1 3 1002 1003 1001 1002
a) , 0)|7 8 9 -1 -6, B) )
-1 1 4 3 i | o 4 s 1001 1001 1001 999
-3 0 -8 -13 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 1 6 5 4
r) , M) : e)
3 2 5 4 21 23 0 -23 -3 2 4 6
2 4 2 3 7 12 -2 -6 4 5 2 3

Pexomennyemas qureparypa

1. OcHoBHasi TuTEpaTypa:

1.Bun6epr 3.5. Kypc anre6psi: yueonuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.

Pexxum noctymna:http://biblioclub.ru/index.php?page=book&i1d=63299

2. PemmzoB A.O. Jluneiinas anrebpa u reomerpust: yaeobnoe mocobue / A.O. Pemuzos, U.P. [lladapesuu. - Mocksa:
@usmariur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexum nocryna:http://biblioclub.ru/index.php?page=book&i1d=68387

2. JlonoJHATEBHAS JTUTEPATYpA :

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

Pexum noctyma:http://biblioclub.ru/index.php?page=book&id=63 140

2. Koctpuxun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukun. — 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



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

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYphI anreOpsl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yeronuu A.I1. Jlunelinas anreOpa v aHATUTHYECCKAsI TEOMETPHs [ DNEKTPOHHBIN pecypc]: yueOHoe nocodue / A.IL.
YeronuH. - DNEKTPOH.TEKCTOBBIC TaHHEIC. - PocToB-Ha-JloHy: FOxkHBI (enepansHblii yHuUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. JIunelinas anreOpa: yueOnuk / B.A. Unbun, O.1. Tlo3HsIK. - 6-¢ u31., crepeoTu. - MockBa:
Ommaraurt, 2021. - 278 c. - (Kypc Beicmei MaTeMaTHKH B MaTeMaTHdeckoi ¢pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Ne9.

OOpaTHass MmaTpuua U eé BbIYHCJICHHUE.

Hean 3aHATHA:BBIYUCICHIE 00pAaTHON MaTpUIlbl 110 (hOpMYyJie Jis BEIYUCICHUS
0oOpaTHOW MAaTPHUIBI.

AKTYaJIbHOCTDb 3aHATHS 3aKJIFOYAETCS B TOM, YTO MPH €T0 IPOBEACHUU Y
cTyneHToB hopmupyrorcs kommereHuu OIIK-1; 3HaHus, ymMEHUS U HABBIKH,
KOTOpbIE CTaHYT OCHOBOM UX MPO(DHEeCCUOHATBHOM IeITeTLHOCTH.

1.TeopeTn4ueckne BONPOCHI K MPAKTHYECKOMY 3aHATHIO:

-O0paTHas MaTpHIa.

-EnuHCTBEeHHOCTH OOpaTHO MaTPHIIHI.

-Breruucienue o0paTHOM MaTPUIIBI C TOMOIIBIO DJIEMEHTAPHBIX MPE0Opa30BaHUM.
-dopmyna a1t BBIYMCIEHUS] 00paTHOM MAaTPHUIIBI.

-YcioBus cyliecTBOBaHUSI 00paTHOM MaTpUIIbI.

-HeBbipok1€HHbIE MATPULIBI.

2. IlpakTuyeckue 3aJaHus,peniaeMbie B Ay IUTOPUM:

3anaua 1. Haiitu ¢ nomMoIipto NpucoeAMHEHHOM MaTpUllbl  0OpaTHYIO K
MaTpHIIE:

11 1 1
1 2 3 4 207 273 1 1 -1 -1
a 0 B)|6 3 4 Ni3 9 4 o
IR D) o
5 2 -3 1 5 3
1 -1 -1 1
3amava 2. Peminth MaTpU4HbIC YPABHEHUS:
1 2 -3 1 =3 0
1 3 11
a) X= , 6)|3 2 -4lx=[10 2 7|,
1 2 11

2 -1 0 10 7 8


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

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

3. JloMmaniHee 3aJjaHueE:
3amaua 1. Haiitu ¢ mOMOIIBIO TPUCOCIMHEHHON MAaTPUIIBI  00paTHYIO K

MaTpHIIC:
0010 200 0
1 000 00 0 1 3o b2 2
a) . 6) B2 3 1], ml2 1 =2
000 1 020 0

3 -5 -1 2 2 1
0100 0010

3agaua 2. PemiuTh MaTpu4HbIC YpaBHEHUS:

2) X -1 1}2[—2 —1]’ 5) (3 1}){1 3]:[3 3))
3 —4 3 4 2 1)1 2) (2 2
1
2
3

5 3 1 -8 3 0 1 2 2 10
B) X| 1 -3 2|=|-5 9 0], r |2 1 X=1 1 2
=5 2 1 -2 15 0 1 2 -1 2 1

PexoMenayemasi autepatypa

1. OcHoBHast 1uTepaTypa:

1.Bun6epr 3.5. Kypc anre6psi: yueonuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.

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

2. PemmsoB A.O. Jluneitnas anre6pa u reomeTpus: yaeoHoe mocodue / A.O. Pemmsos, 1.P. [lladapesmu. - Mocksa:
@usmariur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexxum noctyna:http://biblioclub.ru/index.php?page=book&i1d=68387

2. lono/THUTE/ILHASL JTUTEPATYpA :

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

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

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

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

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

Pexwm noctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromun A.I1. Jluneitnas anreOpa u aHAIUTHYECKAs TeOMETpHst [ DIEKTPOHHBIN pecypc]: yuebHoe nocodue / A.IL.
UYeronnH. - DIEeKTPOH.TEKCTOBBIC AaHHEIE. - PocToB-Ha-/lony: KOxHbIH dhenepansHblii yauBepcuteT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

IIpakTnueckoe 3ansaTue Nel(.
PaHr MaTpuubl U €ero BLIYUCIEHHE,


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

Ienb 3aHATHA: IPUBEICHUE MATPULL K CTYIIEHYaTOMY BUAY C IIOMOILBIO
3JIEMEHTapHBIX MPe0OPa30BaHMIL; BHIYHCICHUE PAHTa MATPUIIBI C TIOMOIIBIO
3JIEMEHTApHBIX IPeoOpa3oBaHU.

AKTYaJIbHOCTh 3aHATHS 3aKJIIOYAETCS B TOM, UTO IPH €T0 NMPOBEACHUN Y
cTyneHToB hopmupyrorcs kommereHnuu OIIK-1; 3HaHUs, yMEHUS U HABBIKH,
KOTOPBIE CTAaHYT OCHOBOM UX TPO(HECCHOHATHLHOMN NEATEITLHOCTH .

1.Te0peanec1me BOIIPOCHI K MPAKTUYE€CKOMY 3aHATHIO:

-PaHr matpuue!.

- PaHr cryneHyaTon MaTpuibl

- DJIeMeHTapHbIe TPe0Opa30BaHUs MATPHIL.

-OKBUBAJICHTHBIE MATPUIIBI.

-IIpuBeneHre MaTpuIlbl K CTYIIEHYaTOMY BUIY. .

- Beruncienue panra MaTpUIlhl C MOMOIIBIO JIEMEHTAPHBIX MPEe0Opa30BaHUIA.

2. HpaKTuquKne 3a/laHUsI, p€IIacMbI€ B Ay/IUTOPHUN:

1. I[TpuBecTH MaTpHIIBl K CTYNIEHYATOMY BUY C TIOMOIIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHuUM:

S 2 2 -1 1 4 1 7 =5 1
a)[1 7 4 25 o0 727
2 4 2 -1 3 e e
2 5 3 -1 3
-6 4 8 -1 6 3 1 1 2 -1
-5 2 4 1 3 2 -1 1 2
B)|7 2 4 1 3 r) 4 3 2 -1 1
2 4 8 -7 6 12 9 8 -7 3
3 2 4 -5 3 -12 -5 -8 5 1
2. Haiitu paHT creayronmx MaTpHI] C TOMOIIBIO AJIEMEHTapHBIX MPe0Opa30BaHMMA
3 -1 3 2 5 25 31 17 43 24 19 36 72 =38
2) 5 -3 2 3 4 , 6) 75 94 53 132 ’ B) 49 40 73 147 -80 .
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



I 1
4 10
7 17
2 2 4 3

panr. Uemy paBeH paHT NpU HalJACHHBIX A M Y€MYy OH paBEH IIPH JIPYTUX
3HAYEHUIAX A ?

3. Haiitu 3HaueHus A, Ipu KOTOPBIX MaTpuUlia MMeeT HauMEHbIIUN

—_ N W
W —~

3. JlomamiHee 3aJlaHUeE :

1. [IpuBecT MaTPUII K CTYNEHYATOMY BHIY C MIOMOIIBIO 3JIEMEHTAPHBIX

npeoOpa3oBaHU:
I 7 7 9

a)751—1 6)

-4 5 5 9
-3 =5 0 -7
1 4 1
-1 3

AN
[\
|
—
|
(98]
W 3 = o0
|
(V)]
[\
(V)]

77 32
32 14

5 2
4 1

S = O N W
— o O = W
=
N

e e Y B e S
—_ = = N WY =
LTS I e T e R\

N — = = s e

2. Haiitu paHr cieayromux MaTpull ¢ MOMOUIBIO AJIEMEHTAPHBIX MPeoOpa30BaHMi:

4 3 -5 2 3

8 6 -7 4 2 47 —-67 32 201 155
a)|4 3 -8 2 7 (,0)[26 98 23 -294 86| ,

4 3 1 2 -5 l6 —-428 1 1284 52

8 6 -1 4 -6

17 =28 45 11 39
24 =37 61 13 50
B) |25 -7 32 -18 -—11].
31 12 19 -43 -55
42 13 29 -55 -68

1 4 -1 2
3. Uemy paBeH paHr MaTpulpl |2 —1 A 5| OpU pa3IdYHbIX 3HAYECHUSIX A ?
1 10 -6 1



Pexomenayemas quteparypa

1. OcHoBHast 1uTEpaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yueouuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.

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

2. PemnzoB A.O. Jluneitnas anreGpa u reometpust: yueoHoe mocobue / A.O. Pemuzos, U.P. Illadapeuy. - Mocksa:
®uzmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoTHATE/ILHAS JIUTEPATYPA :

1. Kocrpukun A.W. Beenenne B anre6py: yuebuuk / 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

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

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

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpBI anreOpsl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yeromuu A.I1. Jluneinas anreOpa v aHATUTHYCCKAsi TEOMETPHsI [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / A Il
YeromnuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIE. - PocToB-Ha-JloHy: FOxHEI (henepansHblil yHUBepcuteT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Umeun B.A. Jluneiinas anre6pa: yueonuk / B.A. Unbun, 3.1, [To3HsK. - 6-¢ H31., cTepeoTHl. - Mockaa:
Ommaraurt, 2021. - 278 c. - (Kypc BeIcmIei MaTeMaTHKH B MaTeMaTHIecKor (pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Nell.
ApudpmeTruyecKue n-MepHbie BEKTOPbI.

Heanb 3ansaTHsA: 1elicTBUS Hal apu(METUUECKUMH N-MEPHBIMU BEKTOPAMH,
JMHENHAs 3aBUCUMOCTh CUCTEMbI apu(PMETUYECKUX N —MEPHBIX
BEKTOPOB,HAaX0Xk/I€HNE 0a3uca U paHra CHUCTeMbI apu(PMETHIECKUX N —MEPHBIX
BEKTOPOB.

AKTYaJIbHOCTH 3aHATHS 3aKJIFOYAETCS B TOM, UTO IIPU €TO NMPOBEACHUHN Y
cTyneHToB hopmupytorcs kommereHmuu OIIK-1; 3Hanus, yMeHUS U HABBIKH,

KOTOPbIE CTaHYT OCHOBOM UX TPO(HECCUOHATHLHOMN IEATETHHOCTH .

1.TeopeTuyeckue BONPOCHI K NPAKTHYECKOMY 3aHATHIO


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

- ApugmMeTndecKkre n-MepHbI€ BEKTOPHI .

- JleiicTBust HaJ apu(METHUIECKUMH N-MEPHBIMHU BEKTOPaMHU.

-JIuneitHas 3aBUCUMOCTD CUCTEMBI apU(PMETHUECKUX N —MEPHBIX BEKTOPOB.
- basuc u panr cuctemsl apupMETUYECKUX N —MEPHBIX BEKTOPOB.

2. HpaKaneCKne 3a/1aHUsI, p€IIacMbI€ B ay/IUTOPHUN:

1. Haittu BeKTOp X M3 ypaBHEHUS:

4a, +2a, +3a,+4x=0,rze q, =(5,-8,-1.2), a, =(2,-1,4-3), a,=(-3,2,-54).

2. IlycTh 3aj1aHa IMHEWHO HE3aBUCUMAsI CUCTEMA BEPTOPOB 4, ,...,d, . BBIACHUTS,
ABJISICTCS JI JIMHEWMHO 3aBUCUMBIMOM CHCTEMA BEKTOPOB

b =3a,+2a,+a,+a,, b, =2a,+5a,+3a,+2a,, b, =3a,+4a,+2a,+3aq,.

3. Haiitu Bce 6a3uChl CUCTEMBI BEKTOPOB:

a,=(12,00), a =(1234), a, = (3,6,0,0).

4. Haiftu kakoi-HUOYb 6a3UC CUCTEMBI BEKTOPOB

a, =523, a,=41-23), a=(011-1-2),a,=34-L2), a;=(7,-6,-7,0) u
BBIPA3UTh Ye€pe3 ITOT 0a3UC OCTATbHBIE BEKTOPHI CUCTEMBI.

3. JlomamHee 3ajlaHue:

1). 1. Haiit BEeKTOp X U3 ypaBHEHHUS:

3(a, - x)+2(a, + x) = 5(a, +x), rre a, =(2,513), a, =(10,15,10), a, = (4,1,-11).

2. IlycTb 3aaHa TUHENHO HE3aBUCUMas CUCTEMA BEPTOPOB a,,...,d, . BBIACHUTS,
SBJIAETCS JIU JIMHENHO 3aBUCUMBIMOM CHCTEMa BEKTOPOB

b =3a, +4a,-5a,-2a,+4a;, b, =8a,+7a,-2a,+5a,—-10a,, b, =2a,—a, +8a, —a, +2a;s.
3. Haiitu Bce 0a3uchl CUCTEMBI BEKTOPOB:

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

4. Hatimure kakoi-HUOY b Oa3UC CHCTEMbI BEKTOPOB U BBIPA3UTh YEPE3 ATOT
0a3uc OCTAIbHBIE BEKTOPHI CUCTEMBI:

a) a,=(2,-13,5), a,=4,-313),a,=03,-234), a,=(4-1-1517);

0) ¢, =(23,4,-1), a,=(1,-2L3),a,=(5-3,-18), a,=(3.8,-9,-5);

B) ¢, =(2,2,7-1), a,=(3,-124),a,=(1,13]).

2). IlogroroBpTech K cobecemoBaHuio 10 TemMaM«OCHOBHBIC ajreOpanmdecKue
CTPYKTYpbD» U « KombIto MaTpuil Hajy KoJIbIIoM. MaTpHIlbl HaJ[ TOJIEM)
O CIICYIOIINM BOTIPOCAM &

Tema 1. OcHOBHBIE aJire0panvecKue CTPYKTYPbI

1. AnreOpandeckas oneparus (onpeaeaeHne, IpuMepsbl).
2. OCHOBHBIE CBOMCTBA OMHAPHBIX aAJNTEOPANUYECKUX OTEpaIni .
3. Ilonatre anreOpsl Kak MHOKECTBA C aareOpanvdecKuMu oreparusaMu. [IpuMepsr

anreop.



4 Ilonstue rpynmsl (onpeaenenue, npumepsl). [loarpynna. OcHOBHbBIE CBOMCTBA
TPYIIIL.

5. IlonsiTue xonwla (onpenesenue, npuMepsl). OCHOBHBIE CBOMCTBA KOJIEIL.

6. OOpaTuMmble 3JIEMEHTBl KOJIbLIa C €IWHULEH. MyJbTUIUIMKATUBHAS Tpynna
KOJIBIIA.

7. lonstue nonst. [lose parmoHanbHBIX U MOJIE JEHCTBUTENBHBIX YUCE.

8. I1one KOMIUIEKCHBIX Yncell (IOCTPOCHUE).

9.Anrebpanyeckas GpopMa KOMILJIEKCHOTO YUCa U JIEUCTBUS HaJl KOMIUIEKCHBIMU
qucIaMU B alireOpandeckoi opme.

10.I'eoMeTpuueckoe npeacTaBIeHUE KOMIUIEKCHBIX YMCEN U IEUCTBHUM HAJl HUMHU.

11. Tpuronomerpuyeckasi popma 3anucu KOMIUIEKCHBIX YHCEIL.

12.JleicTBUs HaJ KOMIUIEKCHBIMU YHCIIaMU B TPUTOHOMETpHUUECKO popme.
13.M3BneueHre KOpHeN n-CTENEHN U3 KOMILIEKCHOTO YncIa.

14.I'pynma KOpHEN N-CTENEHU U3 €IUHULBI.

Tema 2. Koabuo marpui HaJa KoJbIOM. MaTpuubl HAJ MOJIEM.

1. Marpuisl OHHOTUIIHBIE, paBHbIE, KBapaTHble. HyneBas maTpuna. CioxeHue
MaTpHUIl U €ro CBOMCTBA.

2. AnuTUBHAS TpyINa OAHOTUITHBIX JEUCTBUTEIBHBIX MATPHII.

3.YMmHOXeHue Marpunbl Ha uucio. IlpomsBenenme matpun. CBOWCTBAa 3THX
omnepanui.

4. Konpio KBaApaTHBIX JEHCTBUTEIBHBIX MATPHUIL] N-T'O MOPSIKA.

5.IlepectanOBKH. UETHOCTD NIEPECTAHOBKH.

6.IloncranoBku. UeTHOCTH MOJACTAaHOBKHU.

7.0npenenurenb — KBAaJpaTHOM  MaTpulbl N-TO0  Topsaka.  BeluucineHue
onpenenuTesen 2-ro u 3-ro Nopsaka.

8.CBolicTBa omnpeaenuTeneii KBaapaTHON MaTPUIbI N-r0 MOPSJIKa.

9.Munop u anreOpanyeckoe IONOJHEHUE 3JeMeHTa ompezaenutens. Teopema o
IIPOU3BENICHUN A;jiAjj.

10.Paznoxxenue onpeneiauTens mo 3J1eMEeHTaM CTPOKU WM cToniona. Beruncnenue
ONPENEIIUTENS N-TO MOPALKA.

11.06parnast matpuna. EAMHCTBEHHOCTh OOPaTHOW MaTPHUIIBI.

12..@opmyna ajisi BBIUMUCICHUS OOpaTHOM MaTpHIlbl. YCJIOBHUS CYIIECTBOBAHUS
0OpaTHOW MAaTPHUIIBI.

13. I'pynmna kBaapaTHBIX HEBBIPOKAEHHBIX MATPHUI] N-TO MOPSIKA.

14.Panr matpuisl. Panr cryneHuaToi MaTpuibl

15.9nemenTapHbie mpeoOpa3oBaHusl MaTPUIl. DKBUBAJICHTHBIC MATPUIIBI.
16.1lpuBeneHre MaTpUILIbl K CTYIIEHYATOMY BULY. .

17.BpiunciieHrie paHra MaTpuilbl ¢ TOMOIIIBIO AJIEMEHTaPHBIX MTPE0Opa30BaAHUM.
18. ApudpmMernyeckne n-MepHbI€ BEKTOPHI .

19 JleiicTBust Hag apuPMETHUECKUMU N-MEPHBIMU BEKTOPaMHU.

20.JIuneliHas 3aBUCUMOCTh CUCTEMbI apU(METHUECKHX N —MEPHBIX BEKTOPOB.
21.ba3uc u padr cucteMbl apu(PMETHIECKUX N —MEPHBIX BEKTOPOB.



3). IloaroroBbsTech K COOECENOBAHUIO 110 BHIMOJIHEHHBIM JOMAIIHUM 3a/1aHUsM 110
TemaM «OCHOBHBIE anredpandyeckue CTPYKTYpe» U « Komblio matpuiy Han
KOJIBLIOM. MaTpuIbl HaJl ITOJIEM»

Pexomenayemas quteparypa

1. OcHoBHast 1uTEpaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yueouunk / 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. Pemu3oB A.O. Jluneiinas anreopa u reomerpusi: yueonoe nocodue / A.O. Pemusos, 1.P. llladgapesny. - Mockaa:
®uzmatur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lono/THUTE/ILHASL JIUTEPATYPA :

1. Kocrpukun A.W. Beenenue B anre6py: yuebuuk / 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

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

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

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHhI areOpsl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yeromunu A.I1. JIuneiHas anreOpa U aHATUTHYECKAas TeOMEeTpus [ DIeKTPOHHBIN pecypc]: yueOHoe nmocodume / A.Il.
YeromnuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIC. - PocToB-Ha-JloHy: FOxHEI (henepansHblil yHUBepcuteT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Umeun B.A. Jluneiinas anre6pa: yueonuk / B.A. Unpun, 3.1, [To3HsK. - 6-¢ U31., cTepeoTHr. - Mockaa:
Odmmariurt, 2021. - 278 ¢. - (Kypc BbICIIei MaTeMaTHKH 1 MaTeMaTHUeCKoi ¢u3uku.Beim. 4). - ISBN 978-5-9221-
0481-4. Pexxum noctyma: http:/biblioclub.ru/index.php?page=book&id=68974

IIpakTnueckoe 3ansaTue Ne 12.

HNrorosoe 3ansitue no remam «OCHOBHbBIE ajire0panvdecKue CTPYKTYpPbI » U
«Koab1o MaTpuil HaA KoJboM. MaTpHubl HAJ NOJIEM ».

Heap 3aHATHA:IPOBEpKA 3HAHWUN, YMEHHM M HaBBIKOB MO TeMaM«(OCHOBHbIE
anredpanueckre CTPYKTypb» U « Kompilo mMaTpuil Haa KoJbIIoM. Matpuiibl Haj
IIOJIEM»

AKTYaJIbHOCTh 3aHATHA3AKIIOUAECTCS B TOM, 4YTO MPHU €ro IPOBEACHUU Y
CTYZAEHTOB IPOBEPSAETCS YPOBEHb dbopmupoBanus  komnereHuuu OIIK-1;
3HAHWUM, YMEHUU U HABBIKOB I10 TEMaM

«OcHOBHBIE anredpanyeckre CTPYKTYph» M « Konbllo MaTtpuil Haj  KOJBLOM.
Martpunpbl Haja MojJeM», KOTOpPble CTaHyT OCHOBOM UX MpodecCUuOHAIbHON
NEATEIIBHOCTH.

Ha 3aHsATHH CTYIEHTHI IPOXOMAT:


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.CobecenoBanue 1no reMaM«OCHOBHbIE anredpandeckue CTpykTypbi» u « Koibiio
MaTpHIl HaJl KOJbIIOM. MaTpuiibl HaJl TOJIEM»II0 TEOPETUUECKUM BOIPOCAM.
2.CobecenoBaHue MO BBHIMOJHEHHBIM JJOMAITHUM 33IaHUsIM 110 TeMaM «OCHOBHbIE
anreOpanyeckue CTpyKTyph» M « Koabpllo MaTpuil HajJ KOJIbIIOM. MaTpuIibl Haj
MIOJIEMY

Pexomennyemas iureparypa

1. OcHoBHast 1uTEpaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yueouuk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.

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

2. Pemu3oB A.O. Jluneiinas anreopa u reomerpusi: yueonoe nocodue / A.O. Pemusos, 1.P. llladapesny. - Mockaa:
®uzmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoTHATE/ILHAS JIUTEPATYPA :

1. Kocrpukun A.W. Beenenne B anre6py: yuebuuk / 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. Koctpukun A.W. BBenenue B anrebpy: yueonuk / A.W. Kocrpukun. — Mocksa: MITHMO, 2020. - Y. 2.
JIuneitnas anre6pa.- 368 c. - ISBN 978-5-94057-454-5.

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

3. Koctpukun A.U. Beenenue B anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpBI anreOpsl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

Tema 3. Cucrembl JUHEHHbIX ypaBHeHMH Hax mojeM. CucreMbl JIMHEHHBIX
HEPABEHCTB.

IIpakTnueckoe 3ansaTue Ne 13.

OcCHOBHbIC TIOHATHSI TEOPUM PEHICHUS] CHUCTEM JIMHEHHBIX YpPaBHEHHIl.
Pelrenue cucreM JIMHEHHBIX YPABHEHUHA B MATPUYHOHU (opMe.

Hean 3aHATHSA: pELICHUE CHCTEM JIMHEWHBIX YpaBHEHUH B MaTPUYHOMU (opMme.

AKTYaJIbHOCTH 3aHATHS 3aKJIFOYAETCSA B TOM, YTO IIPU €r0 MPOBEACHUH Y
cTyneHToB hopmupytorcs kommerenmus OIIK-1; 3Hanust, yMeHus v HaBBIKH,
KOTOPbIE CTAaHYT OCHOBOM UX MPO(HECCUOHATHLHOMN IEATETLHOCTH .

1.TeopeTuyeckue BONPOCHI K NPAKTHYECKOMY 3aHITHIO:

-OCHOBHBIE TTOHATHS TEOPUU PELICHUS] CUCTEM JIMHEWHBIX YPaBHEHUMN
- Teopema Kponekepa-Kanemnnu.

- Kpurepuit onpenenéHHOCTH CUCTEMBI TMHEWHBIX YPaBHEHUM.
-3anmuch CUCTEM JIMHEWHBIX ypaBHEHUHN B MAaTPUUHOU (opMme.


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

-Pemenue cuctem MMHEHHBIX ypaBHEHHUI B MaTpu4yHOU hopme.
-YCnoBus, NpU KOTOPBIX MOKHO PEIIUTh CUCTEMY JIMHEHWHBIX YPABHECHHU B
MaTpUIHOU (hopme.

2. HpaRaneCKne 3a/1aHUsI, p€IIacMbI€ B ay/IUTOPHUN:

Pemnth cucTeMbl IMHEHHBIX YpaBHEHUI B MaTpuuHOU hopme:

2x—y—6z+3t+1=0, 2x, +2x, —x; +x, =4,
2Ty, 2y—4z+9(-5=0 4x, +3 2%, =6
—2y—4z4+9-5=0, X, +3x, —x; +2x, =6,
a) {3x-5y+z=-4, 6)4 " T F B) 4 BTN
Tx—4y+2z-15t+32=0, 8x, +5x, —3x, +4x, =12,
4x-Ty+z=5.
x—y+2z-6t+8=0. 3x, +3x, —2x;, +2x, = 6.
2x, +5x, +4x, +x, =20, 7x,+9x, +4x, +2x,—=0,
) X, +3x, +2x;,+x, =11, ) 2x, —2x, +x;+x,—6=0,
r
2x, +x,+3x;+2x, =6, A 5x,+6x, +3x;,+2x,-3=0,
3x, +8x, +9x, +2x, =37. 2x,+3x,+x;,+x, =0.

3. JloMmamiHee 3aJaHueE:
PemuTh cucTeMbl TIMHEWHBIX ypaBHEHUI B MAaTPUUHOHN dopme:

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

2) 4x, +3x, —x; +2x, =06, 6) 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+2¢=3,
3x+4y+2z-2t-1=0, 3x-2y+2z-2t=8,
3x-9y+2t-11=0. 2x—y+2z=4.

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

hiy)

Pexomenayemas qurepatypa

1. OcHoBHasi TuTEpaTypa:

1.Bun6epr 2.5. Kypc anre6psi: yueonuk / .5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 ¢. - ISBN 978-5-94057-
685-3.

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

2. Pemu3os A.O. Jluneiinas anredpa u reomerpusi: yueonoe nocobue / A.O. Pemusos, 1.P. llladapesny. - Mocksa:
@usmariur, 2019. - 512 c. - ISBN 978-5-9221-1139-3.

Pexwum nocryna:http://biblioclub.ru/index.php?page=book&i1d=68387

2. JlonoJHATEBHAS JTUTEPATYpA :

1. Kocrpukun A.W. Beenenne B anrebpy: yuebuuk / A.M. Koctpukun. - Mocksa: MITHMO, 2020. - Y. 1. OcHoBBI
anreOpsl. - 273 c. - ISBN 978-5-94057-453-8.
Pexwm noctyma:http://biblioclub.ru/index.php?page=book&id=63 140



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

2. Kocrpukun A.U. Beenenue B anredpy: yueonuk / A.U. 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 anredpy: yueonuk / A.1. Kocrpukun. - Mocksa: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpHI areOpsl. - 272 ¢. - ISBN 978-5-94057-455-2.

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

4. Yerommnu A.I1. JluneitHas anredpa U aHAIUTHYECKAs TeOMETpHs [ DJIEKTPOHHBIN pecypc]: yueObHoe nmocodue / A.IL.
YeromnmH. - DJIEKTPOH.TEKCTOBBIE NaHHEIE. - PocToB-Ha-JloHy: FOxHEIH dhenepansHblil yHUBepcuteT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Nnbun B.A. JIuneiinas anreOpa: yueOnuk / B.A. Mnbun, O.1. TIo3HsIK. - 6-¢ U31., crepeoTur. - MockBa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIciIel MaTeMaTHKH U MaTeMaTtnieckod ¢pusnku.Beim. 4). - ISBN 978-5-9221-
0481-4. Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=68974

IIpakTu4yeckoe 3ansitue Ne 14.
Teopema Kpamepa o cucreme n JIMHeiiHbIX YPABHEHUH C N HEU3BECTHBIMU.

I.[e.m; SAHATHUA: IPUMCHCHHUC TCOPCMEI KpaMepa A1 pCIICHUA OHpe,[[eJIéHHBIX
CHUCTEM N JIMHEHHBIX ypaBHeHI/Iﬁ C N HCU3BCCTHBLIMM.

AKTyaJIbHOCTb 3aHATHUA 3aKIII0OYACTCA B TOM, YTO IIPH €0 IIPOBCACHUHA Y

cTyneHToB hopmupyrorcs kommerenius OIIK-1; 3Hanus, yMeHus v HaBBIKH,
KOTOpbIE CTaHYT OCHOBOM UX MPO(HECCUOHATBLHOM IeATETbHOCTH .

1.TeopeTn4ueckne BONPOCHI K MPAKTHYECKOMY 3aHATHIO:

-Teopema Kpamepa o cucremax n JIMHEHHBIX YPaBHEHUI C N HEU3BECTHBIMU.
—YcIli0BuS, IPU KOTOPBIX NMPpUMEHsIETCA Teopema Kpamepa.

2. IIpakTuyeckue 3aJaHusl, peliaeMblie B Ay M TOPUM:

Pemuth cucremy ypaBHeHuit o npasuiny Kpamepa:

2x—y—6z+3t+1=0, 2x, +2x, —x; +x, =4,
2Ty, 2y—4z491-5=0 4x, +3 2%, =6
—2y—4z4+9-5=0, X, +3x, —x; +2x, =6,
a) {3x—5y+z=-4, 6), VT B) 4 1 T mToN
Tx—4y+2z-15t+32=0, 8x, +5x, —3x, +4x, =12,
4x-Ty+z=5.
xX—y+2z-6t+8=0. 3x,+3x, —2x;,+2x, =6.
2x, +5x, +4x, +x, =20, X +9x, +4x,+2x,-2=0,
) X, +3x, +2x;,+x, =11, ) 2x, —2x, +x;+x,-6=0,
r
2x, +x,+3x;+2x, =6, A 5x,+6x, +3x;,+2x,-3=0,
3x, +8x, +9x, +2x, =37. 2x,+3x,+x;,+x, =0.

3. JloManiHee 3aJaHue:
Pemmnts cucreMy ypaBHeHui 1o npaswity Kpamepa:

2x, +2x, +11x; +5x, =2, 3x, +4x, +x,+2x,+3=0,

) X +x, +5x,+2x, =1, 5) 3x,+5x, +3x; +5x, +6 =0,
a

2x, +x, +3x; +2x, =3, 6x, +8x, +x, +5x, +8=0,

X, +x, +3x; +4x, =-3. 3x,+5x, +3x, +7x, +8=0.


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

6x+5y—2z+4t+4=0, 2x+y+4z+8t=-1, 2x—=5y+3z+t=5,
Ox—u+4z—-t-13=0, F) x+3y—6z+2t=3, Il) 3x-Ty+3z—-t=—1,
3x+4y+2z-2t-1=0, 3x-2y+2z-2t=38, Sx-9y+6z+4t=7,

3x-9y+2t-11=0. 2x—y+2z=4. 4x—6y+3z+1t=28.

Pexomenayemas quteparypa

1. OcHoBHas aUTEpPaTypa:

1.Bun6epr 3.5. Kypc anre6pst: 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. Pemu3oB A.O. Jluneiinas anredpa u reomerpusi: yueonoe nocodue / A.O. Pemusos, 1.P. llladgapesny. - Mockaa:
dusmariut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoiHUTEIbHAS JIUTEPATYPA :

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

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

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

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

3. Koctpukun A.U. BBenenue B anreopy: yaeonuk / A.M. Kocrpukus. - Mocka: MITHMO, 2020. - Y. 3.
OCHOBHBIE CTPYKTYpBI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommnu A.I1. JIuneiHas anreOpa U aHATUTHYECKAs TeOMEeTpus [ DIeKTPOHHBIN pecypc]: yueOHoe nocodume / A.Il.
YeromnuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIE. - PocToB-Ha-JloHy: FOxHEI dhenepansHblil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

Pesxxum nocryna: http://www.iprbookshop.ru/68568.html

5. nbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e u3a., crepeotui. - Mocksa:
Odmsmariurt, 2021. - 278 c. - (Kypc BbIciei MaTeMaTHKH B MaTeMaTHUeCKoi ¢u3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Ne 15.
Pemrenue cucreM JiMHeHHbIX ypaBHeHud meToaoM [aycca.

Leab 3aHATHSA: PELICHUE CUCTEM JIMHEWHBIX ypaBHEHHU MeTonoM ["aycca.
AKTYaJIbHOCTDH 3aHATHS 3aKIIFOYAETCS B TOM, YTO IPU €T0 IPOBEACHUU Y
ctyneHToB ¢popmupyrorcs komnereHuus OIIK-1; 3HaHus, yMeHUs U HaBBIKU,
KOTOpbIE CTaHYT OCHOBOW UX MPO(PECCHOHATBLHOMN NEeITETbHOCTH .

1.TeopeTrnyeckue BONPOCHI K NPAKTHYECCKOMY 3aHATHIO:

- DneMeHTapHbIe MPe0OPa30BaHUS CUCTEM JIMHEHHBIX YPaBHEHHI.
- PaBHOCHIIBHBIE CHCTEMBI IMHEWHBIX YPABHEHUM.

- Meron 'aycca.

2. IlpakTn4eckne 3aJaHus,peliaeMblie B Ay IMTOPUM:


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

HaiiTu oO1iiee pelieHre 1 0IHO YaCTHOE PEIICHUE CUCTEMbI JIMHEHHBIX
ypaBHEHHUM, UCTIONB3Yys MeTo [aycca:

5x,+3x, +5x, +12x, =10, =9x, +10x, +3x;+7x, =7,
a) | 2x, +2x, +3x;, +5x, =4, 0) < —4x +7x,+x;,+3x, =5,
X, +7x,+9x; +4x, =2; Tx, +5x, +—4x; —6x, =3;

2x, +5x, —8x; = 8§,
—6x, +9x, +3x; + 2x, =4,
4x,+3x, +-9x, =9,
B) { —2x,+3x, +5x, +4x, =2, r)
2x, +3x, =5x;,+ =17,

—4x, +6x, +—4x, +3x, =3;
X, +8x, —=Tx; =12.

3. lomamHee 3aaHue :

Haiitu oOmee pemieHne ©W OJHO YAaCTHOE PEIICHHE CHCTEMbl JIMHEHHBIX
ypaBHEHMI, UCNIOJIb3Ys MeTo ["aycca:

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

8x, +6x, +5x; +2x, =21,
6x, +4x, +5x; +2x, +3x, =1,

3x, +3x, +2x;, + x, =10,

B) { 4x, +2x,+3x,+x, =8, r)

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

3x,+2x, = 2x,+x, =7,
9x, +6x, + x; +3x, +2x, =2,
3x,+2x, +4x; +x, +2x5 =3.

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

Pexomennyemas quteparypa

1. OcHoBHast 1uTepaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yueouunk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 ¢. - ISBN 978-5-94057-
685-3.

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

2. PemusoB A.O. Jluneitnas anredpa u reomeTpusi: yueoHoe nocobue / A.O. Pemuzos, 1.P. llladapesuu. - Mocksa:
dusmatiut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lono/IHUTE/ILHAS JIUTEPATYpA :

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

Pexxnm noctymna:http:/biblioclub.ru/index.php?page=book&id=63140

2. Koctpukun A.U. Beenenue B anrebpy: yueonuk / A.W. Kocrpukun. — 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. Koctpuxua A.W. Benenne B anredpy: yuebnuk / A.W. Kocrpukun. - Mocksa: MITHMO, 2020. - 4. 3.
OCHOBHBIE CTPYKTYpHhI anreopsl. - 272 c. - ISBN 978-5-94057-455-2.

Pexwm noctyma:http://biblioclub.ru/index.php?page=book&id=62951

4. Yeromun A.I1. JIuneitnas anreOpa u aHAIUTHYECKAs TeOMETpHs [ DIEKTPOHHBIN pecypc]: yuebnoe nocodue / A.Il.
YeronuH. - DIIEKTPOH.TEKCTOBBIE JIaHHbIe. - PocToB-Ha-J{ony: FOxHbIN denepanbhblii yHuBepeuteT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.



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

5. Nnbun B.A. JIuneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e u3a., crepeotui. - Mocksa:
®uzmatiur, 2021. - 278 c. - (Kypc BbIcuIel MaTeMaTHKH U MaTeMaTtnieckod ¢pusnku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnuyeckoe 3ansaTue Ne 16.
OnHopoaHbie cucTeMbl JHHEHHbIX YpaBHeHHH. DyHIaMEHTAIbHAsA CHCTEMA
pelIeHuil OTHOPOAHOM CUCTEeMbI JIMHEHHBIX YPABHEHUIA.

Heans 3ansTUs: HaxXoXkAeHUE PyHIAMEHTATBHOM CUCTEMBI PEIICHUN OJHOPOIHOMN
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

AKTYaJIbHOCTb 3aHATHUS 3aKJIIOYAETCS B TOM, UTO IPU €T0 NMPOBEACHUN Y
ctyneHToB ¢popmupytorcs komnereHuus OIIK-1; 3HaHus, yMeHUs U HaBBIKU,
KOTOpPBIE CTaHYT OCHOBOU UX MPO(PECCUOHATIBHON JIEATEIIbHOCTH .

1.Te0peanec1me BOIIPOCHI K MNPAKTHYE€CKOMY 3aHATHIO

-HeHyneBble pemeHuss OqHOPOAHON CUCTEMBI TUHEWHBIX YPABHEHUN.

- CBOMCTBA PELIEHUN OAHOPOJHON CUCTEMBI TMHENHBIX YPABHEHUN.

- ba3uc MHOXkecTBa pemeHnid OJHOPOJHOM CUCTEMBI IMHEWHBIX YPABHEHNM.
- Haxoxnenne pyHnaMeHTaIbHON CUCTEMBI PELICHUN OAHOPOIHON CUCTEMBI

JIMHENHBIX YPABHECHUMU.

-Bripaxkenue o0111ero peneHus: CUCTEMbI OJHOPOIHBIX TMHEWHBIX YpaBHEHUHN
yepe3 QyHAaMEHTaIbHYIO0 CUCTEMY PEIIEHUH.

2. IlpakTHyeckue 3aaHNsl, peliaeMblie B Ay IMTOPUM:

Haiitu dyHgameHTanbHy0 CUCTEMY PEIICHUN OJJHOPOAHON CUCTEMbI JIMHEHHBIX
YpaBHEHUHN U BBIPA3UTH OOIIIEE PEIICHUE CUCTEMBI OJHOPOIHBIX JIMHEUHBIX
ypaBHEHUH 4yepe3 PyHIaMeHTaIbHYI0 CUCTEMY PEIICHUI:

X, +2x, +4x, -3x, =0, 3x,+2x, +x;+3x, +5x, =0,

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

3) 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,
6x, —2x, +6x, +7x, +x, =0,

3x,—x, +4x;, +4x, —x, =0.

3. JlomamiHee 3aJaHHUeE :


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

Haiitu ob1uee pemenne U pyHAaMEHTaIbHYIO CUCTEMY PEIIEHUN CUCTEMBbI
YPaBHEHHM:

x,—x,=0,

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

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;

PexoMenayemasi autepatypa

1. OcHoBHasi TuTEpaTypa:

1.Bunb6epr 3.5. Kypc anre6psi: yueonuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.

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

2. PemmsoB A.O. Jluneitnas anre6pa u reomeTpus: yaeoHoe mocodue / A.O. Pemmsos, 1.P. [lladapesmu. - Mocksa:
Ousmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoHUTEIbHAS JIUTEPATYPA :

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

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

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

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

3. Koctpukua A.W. Beenenne B anredpy: yuednuk / A.U. Kocrpukus. - Mocksa: MITHMO, 2020. - 4. 3.
OCHOBHBIE CTPYKTYpHI anreOpsl. - 272 c. - ISBN 978-5-94057-455-2.

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

4. Yerommn A.I1. Jlunelinas anreOpa v aHATUTHYECKAsi TeOMETPHsI [ DIEKTPOHHBIN pecypc]: yueOHoe ocodue / A.IL.
UYeronuH. - DIEeKTPOH.TEKCTOBBIE AaHHbIE. - PocToB-Ha-/{ony: KOxHbIH dhenepanpublii yHuBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

5. WUnbun B.A. Jluneitnas anre6pa: yueOnuk / B.A. WUnbun, D.I'. Tlo3usik. - 6-e u3z., crepeotun. - MockBa:
®duzmatiut, 2021. - 278 ¢. - (Kypc BbIciel MaTeMaTHKU U MateMaTudeckor pusuku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Nel7.
HeoxnopoaHbie cucTeMbl JIMHEHHBIX YPABHEHHH.


http://biblioclub.ru/index.php?page=book&id=63299
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Heab 3aHATHA:HAXOXKIEHNE OOLIETO pPELICHHsI HEOAHOPOAHON CUCTEMBI
JMHENHBIX YPaBHEHUH C MOMOIIBIO (DyHIAMEHTANIBHONW CUCTEMBI PEILIEHUI
COOTBETCTBYIOIEH OAHOPOIHON CUCTEMBI.

AKTYaJIbHOCTH 3aHATHSA 3aKIIFOYAETCSA B TOM, YTO IIPU €T0 IPOBENACHUU Y
ctyaeHToB opmupyrotrcst kommereHims OIIK-1; 3Hanus, yMeHus v HaBBIKH,
KOTOpBIE€ CTAaHYT OCHOBOM UX MPO(ECCHOHATBHON ACSITENFHOCTH .

1.Te0peanec1me BOIIPOCHI K MPAKTUYE€CKOMY 3aHATHIO

- AccoUMHUpPOBaHHBIE CUCTEMBI JIMHEMHBIX YPaBHEHU.

- CBOMCTBA pPELICHUI HEOJHOPOAHOW CUCTEMBI JINHEUHBIX YPAaBHEHUN.
-Haxoxnenue o011ero penieHust HEOJHOPOIHON CUCTEMbI JTUHEHHBIX YPaBHEHUH C
NOMOUIbIO (YHITAMEHTAJIBHON CUCTEMBI PEIIEHUH COOTBETCTBYIOIIEH OTHOPOAHOM
CUCTEMBI.

2. IIpakTHyeckue 3aJaHus, peliaeMble B Ay IMTOPUM:

Haiitn oOmiee penieHrne He0JHOPOIHOM CUCTEMBI TUHEHHBIX YPaBHEHUH C
NOMOILBIO (PYH/ITAMEHTAIILHON CUCTEMBI PELIEHUI COOTBETCTBYIOLIEH OJHOPOIHON
CUCTEMBI :

2x, +7x, +3x; +x, =6, 2x, —3x, +5x; +7x, =1,
a)43x,+5x, +2x, +2x, =4, 0) 1 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,
1) § 6x,—2x,+3x,+x, =5,

3x,—x, +3x; +14x, =-8.

3. JloManiHee 3aJaHHUeE :

1).Haiitu oOmiee peeHre HeOJHOPOIHON CUCTEMBI TMHEHHBIX YPaBHEHUH C
MOMOIIBIO PYH/IAMEHTATLHON CUCTEMBI PEIICHUI COOTBETCTBYIOIIEH OTHOPOTHOM
CUCTEMBIL:

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

—4x, +6x, +—4x, +3x, =3;
3x,+2x, +4x, +x, +2x5 =3.



2).IlonroroBeTech K  cobecemoBaHuio Mo TeMe « CHCTEMBl JIHMHEHHBIX
ypaBHeHUH Haj mojeM. CUCTEeMbI IMHEWHBIX HEPABEHCTB » .
0 CJICTYIONTUM BOIIPOCAM:

Tema 3. Cucrembl JTMHEHBIX YPaBHEeHU HAJ 1oJieM. CHucTeMbl JTHHETHBIX
HEPABEHCTB.

1. OCHOBHBIE IOHATHUS TEOPUU PELIEHUS CUCTEM JIMHENHBIX YPaBHEHUI

2. Teopema Kponekepa-Kanemnu.

3. Kpurepuit onpenenéHHOCTH CUCTEMBI IMHEWHBIX YPABHECHUM.

4.3anuch U pelIeHue CUCTEM JMHEWHBIX YpaBHEHUI B MATPUUHOHN dopMe.
5.YcnoBus, Ipy KOTOPBIX MOXHO PELIUTh CUCTEMY JIMHEHHBIX YpaBHEHUN B
MaTpuyHO# opme.

6.Teopema Kpamepa o cucteMax n JMHEMHBIX YPABHEHUM C N HEM3BECTHBIMM.
7.YcnoBus, Ipu KOTOPBIX IPUMEHsIETCS Teopema Kpamepa.

8.05eMeHTapHbIe MPeoOpa30BaHUsl CUCTEM JIMHEWHBIX YPAaBHEHUN.

9. Teopema 0 paBHOCHJIBHBIX CUCTEMAX JIMHENHBIX YPABHEHHI.

10.Meron I'aycca.

11.CBolicTBa penieHni OTHOPOIHOW CUCTEMBI JIMHEMHBIX YPaBHEHUIA.

12.ba3nc MHOKECTBAa pEIICHUN OTHOPOAHON CUCTEMBI TMHEHHBIX YPABHEHUM.
13.Haxoxienue pyHIaMeHTaIbHOM CUCTEMBI PEIIEHUH OJTHOPOHON CUCTEMBI
JIMHENHBIX YPABHECHUM.

14.BeipakeHre 00IIEro peleHus CUCTEMBI OJTHOPOIHBIX TUHEHHBIX YPABHEHHIA
yepe3 QyHAaMEHTAIbHYIO CUCTEMY PEIICHH.

15.AccounnpoBaHHbIE CUCTEMBI JIMHENHBIX YPaBHEHUM.

16.CBolicTBa penieHnii HEOTHOPOJAHOW CUCTEMBI JINHENHBIX YPaBHEHUM.
17.Haxoxaenue oOIIEro peieHus HeOAHOPOIHON CUCTEMbI TUHEUHBIX
ypaBHEHUI C TOMOIIBIO (DyHIaMEHTaIbHON CUCTEMBI PEIICHUH COOTBETCTBYIOIICH
OJHOPOJHOU CUCTEMBI.

18.OcHOBHBIE OHATHUS TEOPUU PEIICHUSICUCTEM JTUHEHHBIX HEPABEHCTB .
19.HeotpuniarenbHabie pelIeHUs COBMECTHOM CHUCTEMbI IMHEWHBIX YPABHEHU HAJI
II0JIEM JIEHCTBUTEIBHBIX YUCEN.

20..CnencTBre U3 CUCTEMBI TUHEHHBIX HEPABEHCTB.

21.Teopema MHHKOBCKOTO

22 .Kputepuii COBMECTHOCTH CUCTEMbI TMHEHHBIX HEPABEHCTB.

3) IloaroroBbTech K COOECENOBAHUIO MO BBHIMOTHEHHBIM JOMAITHUM 3aJaHUSIM
no teMe  « CHucTtembl JIMHENHBIX YpaBHEHUHN HaJ nosieM. CHCTEMBI JIMHEMHBIX
HEPABEHCTB » .

Pexomenayemas quteparypa

1. OcHoBHas aUTEpPaTypa:

1.Bun6epr 3.5. Kypc anre6psi: yue6nuk / 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 reomerpust: yaeonoe mocobue / A.O. Pemuzos, W.P. [lladapesud. - Mocksa:
dusmariut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lonoJHUTEJbHAS JUTEPATYpA :

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

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

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

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

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

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

4. Yeromunu A.I1. JIuneiHas anreOpa U aHATUTHYECKas TeOMEeTpus [ DIeKTPOHHBIN pecypc]: yueOHoe nmocodume / A.Il.
YerosuH. - DJICKTPOH.TEKCTOBBIC NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH dhenepansubiii yHuBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. nbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e u3a., crepeotui. - Mocksa:
Odmmariaurt, 2021. - 278 ¢. - (Kypc BbIciei MaTeMaTHKU 1 MaTeMaTHueckoi ¢pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.

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

IIpakTnueckoe 3ansaTue Nel§.
Hrorosoe 3ansitie nmo reme «CHUCTEeMbI JTMHEHHBIX YPABHEHUH HA/ MOJIEM.
CucreMbl JIMHEHHBIX HEPABEHCTB ».

Heab 3anaTus: [IpoBepka TEOPETUUECKUX 3HAHUM U NPAKTUYECKUX YMEHUH U
HAaBBIKOB MO TeMe€ « CHUCTeMbl JUHEWHBIX ypaBHEHUUN Hana 1ojeM. CUucTemsl
JIMHEWHBIX HEPABEHCTB » .

AKTYaJIbHOCTh 3aHATHUA 3aKJIIOYAETCS B TOM, YTO IIPU €TI0 NPOBEICHUU Y
CTYAEHTOB IIPOBEPSETCS YPOBEHb dopmupoBanust  kommerenuuu OIIK-1;
3HAHUW, YMEHHUM M HaBBIKOB MO TeMe « CHCTeMbl JIMHEHHBIX YpPaBHEHUU HaJl
noneM. CuHCTeMbl JMHEMHBIX HEPABEHCTB », KOTOPbIE CTAaHYT OCHOBOM HX
poecCHOHANBbHOM NS TEIbHOCTH.

Ha 3aHATHH CTYJIEHTHI TPOXOJISAT:
1.CobecenoBanue no teme « CHCTeMbl JIMHEHHBIX YpaBHEHUN HaJ IOJIEM.
CucTeMbl JIMTHEHHBIX HEPABEHCTB » M0 TEOPETUUYECKUM BOMPOCAM.
2.Co0ecenoBadHrie MO BBIMOJHEHHBIM JOMAIIHUM 3aJaHUSAM 10 TEME «
CucTeMbl JIMHEHHBIX ypaBHEHUH HaJ nojieM. CUCTeMbl TUHEUHBIX HEPABEHCTB ».

Pexomenayemas quteparypa

1. OcHoBHasi TUTEpaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yue6uuk / 3.5, Bunbepr. - Mocksa: MITHMO, 2021. - 591 c. - ISBN 978-5-94057-
685-3.
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Pexxum moctyma:http://biblioclub.ru/index.php?page=book&id=63299
2. PemmzoB A.O. Jluneiinas anredpa u reomerpust: yaeonoe mocobue / A.O. Pemuzos, W.P. [lladapesud. - Mocksa:
dusmariut, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. JlonoJHUTEIbHAS JUTEPATYpA :

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

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

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

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

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

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

4. Yeromunu A.I1. JIuneiHas anreOpa U aHATUTHYECKas TeOMEeTpus [ DIeKTPOHHBIN pecypc]: yueOHoe nmocodume / A.Il.
YerosuH. - DJICKTPOH.TEKCTOBBIC NaHHbIC. - PocToB-Ha-JloHy: FOxHbIH dhenepansubiii yHuBepcuret, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. nbun B.A. Jluneiinas anre6pa: yueOnuk / B.A. Unbun, D.I". [lo3Hsk. - 6-e u3a., crepeotui. - Mocksa:
Odmmariaurt, 2021. - 278 ¢. - (Kypc BbIciei MaTeMaTHKU 1 MaTeMaTHueckoi ¢pu3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.
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OraasjeHue

Beenenue

1.I1nan-rpadux BRIMOIHEHUS CAMOCTOSITEILHON pabOTHI.

2.Metoanueckne peKOMEHAANH [0 U3YYEHHIO TEOPETUYECKOTO MaTepuaa,
MOATOTOBKE K MPAKTUYECKUM 3AHSITHUSIM.

3. Bonpocs! 11s cobeceioBaHus.

4 Meroandeckre peKOMEHAIMHU 110 TOATOTOBKE K K3aMEHY .

5.Bompocel K 3K3aMeny.

6.3amauu U1l HIOATOTOBKH K DK3aMEHY.

7.PexoMeH1yemas qureparypa.



BBenenue

CamocrosarenbHass pabora — IulaHUpyeMass yueOHas, y4ueOHO-HCCIIeOBaTeNbCKasl,
HAYYHO-HMCCIIEIOBATENIbCKAs paboTa CTyIEHTOB, BBINOJIHsAEMAasi BO BHEAYAUTOPHOE (ayAUTOPHOE)
BpeMs 10 3aJaHUI0 M IIPpH METOJUYECKOM pYKOBOJACTBE IpernojaBareis, HO 0e3 ero
HEMOCPEACTBEHHOI0 ydacTHsl (IPU YaCTUYHOM HEINOCPEICTBEHHOM YYacTUH IpernojaBaTels,
OCTaBJIAIONIEM BEIYIIYIO POJIb 3a pabOTOM CTyeHTA).

CamocrosTenbHas paboTa CTyIEHTa SBISETCS BaXKHBIM BHJIOM yUEOHOH NEeATETbHOCTH
CTYJCHTA. denepanbHbIM roCyJJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHJapTOM
IpeayCcMaTpUBaeTCs 3HAUUTENIbHbBIM 00beM BpEeMEHHU M3 O0ILIEeH TPyAOEeMKOCTH JUCLUILIMHBI Ha
CaMOCTOSITENIbHYI0 paboTy. B cBsi3u ¢ 3THM, 0OydeHue BKIIOYAaeT B ce0s JBe, MPaKTHUECKU
OJIMHAKOBblE 10O O0bEMY WM B3aUMOBIMSHHUIO YacTH — Ipolecca oOydyeHuss U Ipolecca
camooOyuenus. IlosTomy camocrostenpHas pa0OoTra JoDKHA cTatk 3(QQPEeKTHUBHON U
1eJIeHaNpaBIeHHONW paboTON CTyeHTa.

Konuenmueit MmogepHu3annn poccUiiCKOro 00pa3oBaHus ONpEesIeHbl OCHOBHBIE 33/1a4U
npodecCHOHATBHOTO  00pa3oBaHUS — TOATOTOBKA  KBAJM(HUIMPOBAHHOTO  pabOTHHKA
COOTBETCTBYIOILIETO YPOBHSA M MNpoduis, KOHKYPEHTOCIIOCOOHOIO Ha pbIHKE TpyJa,
KOMIIETEHTHOI'O, ~ OTBETCTBEHHOro, CBOOOJHO  BIAJCIOLIEr0o CcBoed  mpodeccued u
OPUEHTHPOBAHHOTI'O B CMEXHBIX 00JACTAX IESITEIbHOCTH, COCOOHOro K 3¢ ¢deKTUBHON pabdoTte
[0 CHENUAJIbHOCTM HAa YPOBHE MHUPOBBIX CTaHAAapTOB, TOTOBOIO K IOCTOSTHHOMY
MpOECCHOHAIIBHOMY POCTY, COIMAIBHON U MpodecCHOHAIBHOM MOOMILHOCTH. Pemenue 3tux
3aJa4 HEBO3MOXKHO 0€3 MOBBILIEHUS POJIM CaMOCTOSTENbHON paboThl CTYAECHTOB HaJ| y4eOHBIM
marepuaioM. CamocrosiTenbHas paboTa CTyAeHTa Mpearnojiaraer, MpexJIe BCEro, ero
MPAKTHYECKYIO JESATENIbHOCTb, TOCKOJIBbKY UMEHHO ATOT BUJ Y4eOHOM pabOThI B IEPBYIO OYEPEIh
TOTOBUT K CAMOCTOSATEIBHOMY BBIIOJIHEHHUIO MpodeccnoHalbHbIX 3a1ady. KoHeuHO#l 1embio
CaMOCTOSITENIbHOW ~ paboThl  SIBIISI€TCSI  OpPraHU3alUsl  CaMOCTOSATENIbHOM  MO3HaBaTeNbHOU
NeSTeIbHOCTH, (OPMHPOBAHHME YMEHMS CaMOCTOSTENIBHO aHAIU3UPOBaTh HHGOpPMAIHIO,
BBIIETISAITh TJAaBHOE U BTOpocTeneHHOoe. OCHOBHBIMH (OpMamMH CaMOCTOATEIbHOW pPadOThI
CTYJIE€HTOB I10 IUCHUIUIMHE «AJreOpa» SBISIOTCA:

— MOATOTOBKA K JIEKLIUSM;
— MOATOTOBKA K MPAKTUUYECKUM 3aHITHSIM;
- IOATOTOBKA K 3K3aMEHY.

B nmnporecce wusyueHus IUCHMIUIMHBI Yy oOydarommxcsi (opMmupyercs cleayromas
KOMIIETEHIHS (B COOTBETCTBHH C 00pa30BaTEIbHBIM CTAaHAAPTOM):

OIIK-1-CriocoGeH HCIoNb30BaTh MOJI0KEHUS, 3aKOHBI M METOJIbl €CTECTBEHHBIX HAayK U

MAaTEMAaTUKHU JJI pCUICHUA 3a1a4 HH)KeHepHOﬁ JACATCIBbHOCTH.



1. Ilnan- rpa¢uk BHINOJHEHUSI CAMOCTOSITEIbHOM PadoThl

Buj nesiTeJIbHOCTH CTYI€HTOB

HTorosslii npoayKT

CpencTBa ¥ TeXHOJIOTHH

Bpems cnaumn

CaMOCTOSATEILHOM OlIEHKH
padoThI
[ToaroroBka K JICKIIUSM 110 TEME KoHncnekr CobecemoBaHue. [IpakTuueckoe
«OCHOBHEBIC anreOpandecKue 3ansitue Ne 12
CTPYKTYPBI»
[ToaroTroBka K MpakTUYECKUM Brimonnenue nucbMeHHbIX | CobecemoBaHue. [IpakTuueckoe
3aHATHAM 110 TeMe « OCHOBHBIE 3aJaHUN 19 3anarue Ne 12
anreOpandecKue CTPYKTYPBD) CaMOCTOSTENIFHON pabOTHI
JIoMa.
IloaroroBka K JICKIHAM II0 TEME Koncmekr CobecegoBaHue. [IpakTuueckoe
«Martpuisl Hag KOJIbLOM. 3anarue Ne 12.
Martpuus! Haj noaem»
[ToaroroBka Kk mpakTUYECKUM Brimmonnenne mucemeHneix | CobecemoBanue. [IpakTrueckoe
3aHATUAM 10 TeMe «MaTpuiisl 3a7aHui A 3ansitue Ne 12
HaJ KoJbLOM. MaTpuel Haz CaMOCTOSATENLHOM PaboThI
TIOJIEM) JIoMa.
IloaroroBka K JEKIUSAM IO Koncmekr CobecegoBaHue. [IpakTuueckoe
TeMe«CHUCTEeMBI IMHCHHBIX
ypaBHeHUI Haj noseM. CHCTEMBbI sanarue Ne 18
JIMHENHBIX HEPABEHCTBY.
[ToaroroBka Kk mpakTUYECKUM Brmmonnenne mucemeHnbix | CobecemoBanue. [IpakTrueckoe

3aHATHSIM 10 TEME

«CHucTeMbI TUHEHHBIX
ypaBHeHH Hax mojieM. CHCTEMBI
JINHEWHBIX HEPABEHCTBY.

3alaHuil IS
CaMOCTOSATENFHON pabOTHI

aoma.

3aasaTre Ne 18

[ToaroroBka k 3K3ameHy.

OTBeT Ha DK3aMEHE.

O1eHKa Ha DK3aMeEHE

DK3aMeH

2. Mertoanueckue

PeKOMEHIAIIUU MO HU3YIYCHHUI0 TEOPETUYECKOro mMartrepuaJaa,

MMOATOTOBKE K NPAKTUYCCKUM 3aHATUAM.
Z[J'ISI MNOATOTOBKH K TCKYHICMY IMPAKTUYCCKOMY 3aHATHIO

Joma

1. HquHTaﬁTe KOHCIICKT JICKIIHUU, COOTBCTCTBYIOIJ_II/Iﬁ TEeME 3aHATHSA. 3aIIOMHHUTE

OCHOBHBIE ONIPEICIICHNS U TEOPEMBI.
2. HMByuure pekOMEHIyeMYIO JUTEpaTypy Mo BOIPOCaM, BBIHOCUMBIM Ha 00CYXICHHE.

3. HaiiguTe OTBETHI HAa TEOPETUUYECKHUE 3aJaHUSA.

BOIIPOCHI HAa 3aHATHU.

4. 3aKOHCIEKTUPYHTE OTBETHI HA TEOPETUUECKHE 3aJlaHMs, KOTOPhIE HE COJEPIKATCS B

Bamiem KoHCIIEKTe JIEKIIMU 10 YKa3aHHOW mpobieme.
5. W3yuute pazoOpaHHBIE IPUMEPHI PEILICHUS TUIIOBBIX 33/1a4 U 3aKOHCIIEKTUPYWUTE UX
peleHue B pabovyro TeTpaib.

Ha 3agatun

HOJIFOTOBBTGCI) K OTBE€TaM Ha 3TH

6. JlaiiTe OTBETHI Ha BONIPOCHI U3 TEOPETUUYECKHX 3a/laHUil U B paboyeil TeTpaau
pelnTe NpakTUYeCKUe 3aJaHusl U3 3a/1aHui, pelIaeMbIX B ayIUTOPUU.




Homa

7.3aKkpenure TOJy4YCHHbIE MPAKTUYECKUE YMEHUS U HaBBIKH, peEllas MPaKTUYECKHe
3aJIaHusl M3 33JIaHUN JUTsI CAMOCTOSITEIbHOM pabOThI JoMa.

J1J1s1 HIOATOTOBKYU K UTOTOBOMY MPAKTUYECKOMY 3aHSTHUIO 110 TEME

Homa:

1.IToaroToBbTECH K COOECEIOBAHUIO 110 TEME IO YKA3aHHBIM TCOPETHUECKUM BOIPOCAM
06a30BOT0 U MOBBIIICHHOTO YPOBHS.

2. IToaroroBbTeCh K COOECEIOBAHMUIO 110 BBIIIOJHEHHBIM JOMAIIHUM 3aJaHHUSIM 110 TEME.

3.Bonpocsl 415 co6ece J0BaHUM.

Tema 1. OcHOBHBIe a/ire6panyecKue CTPYKTYpPbl

1. Anrebpanueckas ornepaius (onpeaeacHue, IpUMephI).

2. OCHOBHBIC CBOMCTBA OMHAPHBIX ANTreOpandecKuX Oomeparui .

3. Tlonstue anreOpbpl Kak MHOXKECTBa ¢ anredpanyeckumu ormnepanusmu. [Ipumepst
anreop.

4 TlousTue rpynisl (onpeaenenue, npumepsl). [loarpymnmna. OCHOBHbIE CBONCTBA TPYIIIL.

5. Ilonsatue kompla (onpenenenue, npuMepsl). OCHOBHBIE CBOMCTBA KOJIEII.

6. OOpaTuMbIe 3JIEMEHTHI KOJIbIIA C eAUHHIIeH. MyIbTUIUIMKAaTUBHAS TPYIINA KOJIbLA.

7. Housitre nonst. [losie pariioHAIBHBIX U TIOJIE IEHCTBUTEIBHBIX YUCET.

8. Ilone KOMIIIEKCHBIX YKceN (IIOCTPOCHHE).

9.AnrebOpanyeckass (opmMa KOMIICKCHOTO YHCIa W JICHCTBUS HAJ KOMIUICKCHBIMHU
YHCJIaMH B aJIreOpandeckoit popme.

10.I'eomeTprdeckoe peICTaBICHIE KOMIJICKCHBIX YHCEN U JCHCTBHI HAJl HUMH.

11.Tpuronomerpudeckasi popma 3aMCH KOMILJICKCHBIX YHUCE.

12.JlelicTBUS HAJ KOMIUICKCHBIMH YUCJIAMU B TPUTOHOMETPHUUYECKOU opme.

13./3Bneuenre KopHer N-CTENeHN U3 KOMILIEKCHOTO YuCIa.

14.I'pynina KOpHEW n-CTENEHU U3 €AUHHULIBI.

Tema 2. Koabuno Marpun Hag KoJbH0M. MaTpHuubl HAJ MOJIEM.

1. MaTpu1ibl OTHOTUIIHBIE, paBHbIE, KBajpaTHble. HyneBas matpuna. CinoxeHne MaTpHuil
U €ro CBOICTBA.

2. AnuTUBHAS TPyINa OJHOTHITHBIX ACHCTBUTEIHHBIX MATPHII.

3.YMHO)eHue MaTpullbl Ha yucio. [Ipoussenenne Mmarpuil. CBoMCTBa 3TUX OIEpPaALIAN.

4. Konb110 KBaAPaTHBIX JIEUCTBUTEIIBHBIX MATPHUIL N-TO TIOPSJIKA.

5.I1epectaHoBKU. UETHOCTD NEPECTAHOBKH.

6.I1oacranoBku. YeTHOCTE MOJICTAHOBKH.,

7.0npenenuTens KBaipaTHON MaTpUIIbl N-TO MOpsiKa. Beruncienue onpeaenureneit 2-ro
1 3-ro mopsaka.

8.CBoiicTBa onpeenuTeNnei KBaapaTHOW MaTPULbI N-Io MOPSAKA.

9.MunHop u anreOpamdeckoe OTOJHEHHWE »JJEMEHTa OmpeneiauTeNs. Teopema o
MIPOU3BENICHUU aijAjj.

10.Pa3noxxenue ompeaenuTenas MO AJIEMEHTaM CTPOKH WM CToJOIa. Beramcienue
ONpPEIETUTENS N-TO MOPSIIKA.

11.06paTtHas marpuna. EtuHCTBEHHOCTH OOpaTHOM MaTpUIBL.

12..®opmyna Asis BBIYUCICHUS OOpaTHOW MaTPUIIBL. Y CIIOBHS CYIIECTBOBaHUS 0OpaTHOMN
MaTpPHIIbI.

13. I'pynna KBaJpaTHBIX HEBBIPOKJIEHHBIX MAaTPHIl N-TO MOPSIKA.

14.Panr Matpuipl. Panr cTyneH4aToi MaTpuIibl
15.OnemenTapHbIe MpeoOpa3oBaHUsI MATPHUIl. DKBUBAJICHTHBIE MATPHIIHI.
16.ITpuBeneHne MaTpuUILbl K CTYIIEHYaTOMY BUAY. .



17.Brraucienune panra MaTPHITHI ¢ TTOMOIIBIO JIEMEHTAPHBIX MMPE0Opa3OBaHMIA.
18.Apudmernyeckre n-MepHbIE BEKTOPHI .

19.[leficTBus Hax apuMETUUESCKUMHU N-MEPHBIMU BEKTOPaMHU.

20.JIunelinast 3aBUCUMOCTh CHCTEMbI apU(METHIECKIX N —MEPHBIX BEKTOPOB.
21.ba3uc u paHr cucteMbl apupMETHIECKHX N —MEPHBIX BEKTOPOB.

Tema 3. Cucrembl JIUHEHHBIX YpaBHeHUT HaJ mojieM. CHCTeMBbI JIMHEeHHBIX

HepaBeHCTB.

1. OCHOBHBIE MOHATUSA TEOPUU PEUICHUS] CUCTEM JIMHEHUHBIX YpaBHEHUM

2.Teopema Kponekepa-Kanemnnu.

3. Kputepuii onpeneaéHHOCTH CUCTEMbI JIMHEHHBIX YPABHEHUH.

4.3anMch ¥ peleHue CUCTEM JIMHEHHBIX YpaBHEHUI B MaTpU4HOH (opme.

5.YcioBusi, mpu KOTOPHIX  MOXKHO PEUIMTh CHUCTEMY  JIMHEWHBIX  ypaBHEHHI B
MaTpu4dHOU (hopme.

6.Teopema Kpamepa o cuctemax n JUHEHMHBIX YPAaBHEHUI C N HEU3BECTHBIMHU.

7.Y cnoBus, IpU KOTOPBIX TpuMeHsieTcs Teopema Kpamepa.

8.OnemMeHTapHbIe TPE0OPa30BAHUS CUCTEM JIMHEHHBIX YPaBHEHUIA.

9. Teopema 0 paBHOCUJIbHBIX CHCTEMaX JTMHEUHBIX YPaBHEHUH.

10.Meton l'aycca.

11.CBoiicTBa peuieHi OAHOPOJHON CUCTEMBI JIMHEWHBIX YPaBHEHUH.

12.ba3uc MHOXKECTBa pPEUICHUN OJHOPOJIHOM CUCTEMBI IMHEUHBIX YPAaBHEHUM.

13.Haxoxnenue GpyHaaMeHTaTbHON CHCTEMBI PEIICHUH OJHOPOIHON CUCTEMBI
JMHENHBIX YPaBHEHUH.

14.BpipaxkeHre 0011ero peleHusi CUCTEMbI OJJHOPOIHBIX JIMHEWHBIX YPaBHEHUH uepe3
(byHIaMEHTaIbHYIO CUCTEMY PELICHUI.

15.AccounnpoBaHHbIE CUCTEMBI IMHEHHBIX YPABHEHUH.

16.CBoiicTBa peleHnii HEOAHOPOJAHOW CUCTEMBI JIMHEHHBIX YpaBHEHUI.

17.HaxoxeHue o0I1ero pemeHus HE0JHOPOAHON CUCTEMBbI TMHEHHBIX YPAaBHEHUH €
MOMOIIBIO (PYHJAMEHTAIbHOM CUCTEMBI PEILICHUH COOTBETCTBYIOLIEH OTHOPOIHON CUCTEMBI.

18. OcHOBHbIE MOHATHUS TEOPUU PEILIEHUSI CUCTEM JIMHEHHBIX HEPABEHCTB .

19.HCOTpI/II_IaTeJ'IBHBIC peHICHUsA COBMECTHOM CHCTEMBI JIMHEHHBIX ypaBHeHI/Iﬁ Haza IIOJIEM
I[GﬁCTBHTGJII:HI:IX YHUCCII.

20. CnencTBre U3 CUCTEMBI IMHEWHBIX HEPABEHCTB.
21.Teopema MHUHKOBCKOTO
22.Kputepuii COBMECTHOCTH CUCTEMBI INHEUHBIX HEPABEHCTB.

4.MeToanyecKue peKOMeHAANNN M0 MOATr0TOBKE K JK3aMeHY.

ITpopaboraiite TeopeTuueckuii MaTepuai o BOIpocaM K 3K3aMeHy 06a30BOro u
MIOBBIIIEHHOTO YPOBHSI.

ITpu aTOM 0co60e BHUMaHUe 0OpaTuTe Ha

- TOYHOCTHb (HOPMYJIMPOBOK ONPENIEICHUN U TEOPEM;

- 00JacTh MPUMEHEHUS! METOJIOB U IIPABIUIT,;

- TOPSZIOK BBITIOTHEHUS aJITOPUTMOB;

-MaTeMaTU4YeCKyI0 CUMBOJIMKY, UCIIOJIB3YEMYIO B TEMaX, BBIHOCUMBIX Ha 3K3aMEH.

O0s13aTebHO BBIZICTUTE BPEMsI Ha IIOBTOPEHNE METOJIOB PEIICHUS TUITOBBIX 33aJaHHI TIO
MaTepHaly, BBIHOCUMOMY Ha 3Kk3aMeH. [Ipu 3ToM ucnone3yiiTe 3ajauu, U3 NpeasioKEHHBIX IS
MOJITOTOBKH K DK3aMEHY.

5. Bonpocsl K 3k3aMeHy.

1. AureOpanueckass omepauusi (ompeneneHue, npumepbl). OCHOBHbIE CBOWCTBAa OMHApHBIX
anredpandeckux onepanui.

2. Ilonsatne anreOpsI KAaK MHOXKECTBA C aJIreOpandecKuMu omnepanusmu. [Ipumepsr anreop.



3. [Tlonstue rpynmsl (onpenenenue, npumepsl). [lomyrpynmna. OCHOBHBIE CBOWCTBA TPYIIIL.

4. Tlomstue xosbla (ompeneneHue, npumepbl). OCHOBHBIE cBolcTBa Koier. OOpaTtuMeble
AJIEMEHTHI KOJIbLIa ¢ eAMHUIEeH. MyJIbTUIIITMKAaTUBHAS TPYIITa KOJbIIA.

5. Tlonsitue nosns. [lone paiMoHaIbHBIX U T0JI€ JEHCTBUTEIBHBIX YUCEN.

6. Ilose KOMIUIEKCHBIX YHCell (TOCTPOEHUE).

7. AnreOpanueckas Gopma KOMIUIEKCHOTO YKCa U ACHCTBUS HaJ KOMIUJICKCHBIMU YHCIaMH B
anreOpanveckoit popme.

8. T'eomerpuueckoe mpeacTaBiieHne KOMIUIEKCHBIX YUCEIl U IeUCTBUN HaJl HUMHU.

9. Tpuronomerpuueckasi popma 3amucu KOMIUIEKCHBIX unceln. JlelcTBUS HaJl KOMILIEKCHBIMU
YHCIIaMU B TPUTOHOMETPUIECKOU (hopme.

10. W3BnedyeHne KOpHEH 7 -CTENEHU W3 KOMIUIEKCHOTO uucia. ['pynma KOpHE #-CTeneHdu u3
€IMHHUIIBI.

11. Marpuusl oqHOTUIIHBIE, paBHBIE, KBaapaTHble. HyneBast maTpuna. CiiojkeHHe MaTpUIl U €ro
CBOMCTBA. AJJIMTUBHAS TPYIINA OJHOTUITHBIX JCUCTBUTEIBHBIX MATPHIIL.

12. Ymuoxenue wmarpuipl Ha uucio. [lpousBenenune marpun. CBOHCTBa 3THX oONEpaluil.
Konb110 KBaipaTHBIX JEHCTBUTENBHBIX MATPUIL 71 -TO MOPSIIKA.

13. Onpenenutens KBaJpaTHOW MaTPHUIbl 7 -0 MOPsSAKa. BeluucieHue onpeaenauTeneii 2-ro u
3-ro nopsaxa.

14. CpoiicTBa onpeaenuTeaei KBapaTHOH MAaTPUIIbl 7 -TO TIOPSIAKA.

15. MuHop u anre6panueckoe TOMOJIHEHUE dJIeMEHTa onpenenuTens. Teopema o mpou3BeIeHUU
a;A;. PasnoxeHue oOnpepenuTeNs IO DIEMEHTaM CTPOKM WM CToiOua. Beruucienue

ONPENETUTENS 1 -T'O MOPAIKA.
16. O6patHass marpuua. EguHcTBeHHOCTH OOpaTHOW Marpuilbl. dopmyna Ui BBIYHUCICHUSA
oOpaTHOW MaTpuIbl. YCIOBHS CYIIECTBOBaHMsS o0OpaTHOM MaTpuibl. ['pynma KBaapaTHBIX
HEBBIPOKJIECHHBIX MAaTPUIL 7 -TO NOPsIJIKA.

17. DnemeHTapHble IpeoOpa3oBaHMs MaTpULl. OKBHBaJeHTHble MaTpulel. IlpuBenenue
MaTpHIBbI K CTYIIEHYaTOMY BUJY.

18. Panr marpunsl. Panr cryneHuaToid Marpuibl. BeluncieHne paHra MaTpuibl ¢ IOMOIIBIO
3JIEMEHTapHBIX PeoOpa30BaHUil.

19. Apudmernueckue n-mepHble BeKTOphl. [leiicTBus Haj apuMETHYECKUMH 71 -MEPHBIMU
BEKTOPaMH.

20. JluneiiHas 3aBUCHUMOCTh CHCTEMBl apU(PMETHUECKUX 71-MEPHBIX BEKTOpOB. ba3uc u panr
CUCTEMBI apU(PMETUYECKUX 7 -MEPHBIX BEKTOPOB.

21. OcHOBHbIE OHATHS TEOPUU PEILECHUS CUCTEM JIMHENHBIX ypaBHeHul. Teopema Kponekepa-
Kanemmm. Kputepuii onpeie€HHOCTH CUCTEMBI JIMHENHBIX YPaBHEHU.

22. 3anMch M pelIeHHE CUCTEM JHMHEWHBIX ypaBHEHMH B MaTpHUUHOW (opme. YCIoBUs, NpU
KOTOPBIX MOYKHO PEIIUTh CUCTEMY JIMHEWHBIX ypaBHEHUH B MaTpU4IHON opMe.

23. Teopema Kpamepa o cucreMax n JIMHEHHBIX YPaBHEHUN C n HEU3BECTHBIMU. Y CIOBHS, IPU
KOTOpBIX IpuMeHseTcs Teopema Kpamepa.

24. DrnemeHTapHbIe TpeoOpa30BaHUsl CUCTEM JIMHEWHBIX ypaBHeHHH. TeopemMa 0 paBHOCHIIBHBIX
cUCTeMax JINHEWHBIX ypaBHeHMI.MeTton ["aycca.

25. CpoiicTBa pemIEHU OJHOPOJHOM CHCTEMBI JIMHEHHBIX YypaBHEHUU. ba3zuc MHOXkecTBa
pELIEHUI OJTHOPOIHOM CUCTEMBI TUHENHBIX YPABHEHUM.



26. Haxoxnenue ¢yHIaMEHTAIBHOW CHCTEMBI PEIICHUNH OJHOPOTHOW CHUCTEMBI JIMHEHHBIX
ypaBHEHH. BripaskeHre o0Iero pemeHusi CHCTEMbI OJHOPOIHBIX JIMHEHHBIX YpaBHEHUH yepes
(byHIaMEHTAIbHYIO CUCTEMY PEILICHHH.

27. AccouuupOBaHHbBIE CUCTEMBI JIMHEHHBIX ypaBHEHHMH. CBOICTBa pellleHHII HEOIHOPOAHOMN
CHUCTEMBI JINHEWHBIX YPaBHEHUM.

28. HaxoskneHnue o011ero pemeHus HeOJHOPOAHONW CHCTEMBI JIMHEHHBIX YPAaBHEHHUH C ITOMOIIBIO
(byHIaMEHTaJIbHOW CUCTEMBI PELIEHUH COOTBETCTBYIOLIEH OTHOPOIHON CHCTEMBI.

29. HeoTpunarenbHble PEIICHUS COBMECTHOM CHUCTEMbI JMHEWHBIX YpPaBHEHHUM HaJ MOJIEM
JEUCTBUTEIIBHBIX YHCEIL.

30. OcHOBHbIE NOHATHSA TEOPUM PELIEHHUS] CUCTEM JIMHEHHBIX HepaBeHCTB. ClelICTBUE U3
CUCTEMBI JINHEHHBIX HEPABEHCTB.

31. Teopema MunkoBckoro. Kpurepuii COBMECTHOCTH CUCTEMBI JIMHEWHBIX HEPABEHCTB.

7.3anauu /151 OATOTOBKH K IK3aMeHY.

1. SBnsiercs nu GuHApHOM anredpandeckoi onepanueil yMHOKEHHE BEKTOpa Ha CKaJsIp?
2. SBnsercs num  OuHapHOW  anreOpandeckodl  omepamnueil  HaXOXIACHHE  CPEIHEro
apu(METHUYECKOTO JABYX LIETBIX Yncen?
3. SBnsercs nm  OuMHApHOW  anreOpanveckoil  omepamueldl  HaXOXKACHHE  CPEIHEro
apu(QMETUYECKOTO IBYX paIllMOHATIBHBIX Yyncen?
4. OOpasyer nu TpyINIy [0 YMHOXXEHHIO MHOXKECTBO BCEX CTENEHEH 4Yucia 2 ¢ IeJIbIMU
MoKa3aTessiMu?
5. O0pa3zyer 1 rpyniy 1Mo yMHOXCHHIO MHOKECTBO YHces Buaa b + NE) ,rae b u ¢ — uenbie
ymcna?
6. OmnpenenuTs SIBISETCA JIM KOJIBLOM IO OTHOUICHHIO K OOBIYHBIM OMEpaIusiM CIOXKEHUS U
YMHOKEHHSI MHOKECTBO uucen Buaa 1,43,+3%, ... +3", ..
7. OnpenenuTs SBISETCS U KOJBIOM IO OTHONICHWIO K OOBIYHBIM ONEpAIsIM CIIOKEHUS U
YMHOXKEHHSI MHOKeCTBO uncen Buga 0,17,2°,...n°,...
8. SBusercs M TONIEM OTHOCHTENIHHO CIOXKEHHS W YMHOXKEHHS MHOXKECTBO YHCEN BHA
b+c3 , Tae b u ¢ —uemnvple yncna’?
9. SIBnseTcss MM TOJNEM OTHOCHUTENBHO CIOXKEHHS M YMHOXKEHUS MHOXKECTBO YHCEN BHIA
b+c3, tae b uc — pannoHaJbHBIC YKcaa?

N2
10. Bpraucnurs % +3+5i.

i

11. Pemnts ypaBHEHUE |Z| +z=8+4i.

12. Brrunciauthb (\/g + i)30.
(=3-3i)%
(4-4i3)°
14. Bprauciauth @ .
18

1+i\/§'

13. Breryuciauts

15. Beruucauth 4/—

1 2 0 3

310
16. Beruucnuth npousBenenus AB u BA,eciu A = 49 1) B=4 5 6 1
21 11



17.

18.

19.

20.

21.

Brruncnuts

Brruncnuts

2
1
2

NN~

1 2
2 2
-2 1
2 3
1
-2 3

nopsAaaKa CO 3HaKOM IIHOC.

23. Ilonob6pate i U k Tak, 4TOOBI MPOU3BEACHUE @,,d;,d,, 0,505, BXOAWIO B ONPENEIUTENb 5-TO

nopsiika CoO 3HaKOM MHHYC.

24. BpIYUCIUTD ONpEaeIuTENb

25

26

27.

28

29

. Beraucnauts OIIPEACIINTCIIb

. Beraucnauts OIIPEACIINTCIIb

Boeruuciauts OIIPEACIINTCIIb

. Brrunciaurs OIpCaACINTCIIb

. C nomo1ipto MpucoeAMHEHHON MaTpPUIbl HAWTH 0OpaTHYIO K MaTpuUlie

1
IlepecraHoBOUHBI T MAaTPULIBI A = [3

2 3 4
3 41
4 1 2
1 2 3
3 3
2 5
5 5
4 4
4 0
-2 2
1 -1
3 1
1 2 3
2 3 4
3 41
4 1 2
3 1
-2 2
1 -1
4 0

1
2
i
4
-2 -5
-4 6
8 7|
5 8
3 5
-2 0
0 3|
4 =2
4
1
AL
3
4 =2
-2 0
0 3|
3 5

)

-1 2
[TepecTanoBOYHBI JIU MaTpHULIBI A :[ 3 4) u B

3
BbIurcuTh 3HaYCHHE MHOTOYICHA [ (x) =x" —2x+1 or Mmatpunel 4 = (

S N =

-1
3

S N W

2

4

22. TlonmoOpate i U k Tak, 4TOOBI IPOUBBEICHUE @,,d;,d,, 0,505, BXOAWIO B ONPENEIUTENb 5-TO

=N O O



30.

31.

32.

33.

34.

35.

36.

37.

2 2 3
Haiitu obparnyro marpunty s A= 1 -1 0.

-1 2 1

2 2 3
Haiitu oOparnyro marpunty s A= -1 2 1.

I -1 0
Pemmmte matpuunoe ypaBHeHHEe X (_1 : ] = {_2 _lj

3 4 3 4

2 4 3 6
Pemnth MaTpuuHOE ypaBHEHHE 43 X = .

-1 1 -2 -1
Pemnth MaTpuuHOE ypaBHEHHE ( 3 4]X = ( ]

2 4 3 6
Pemmmte matpuunoe ypaBHeHHE X = .

4 8 5 10
-1'1 3 5
Haiitu panr matpunsl > A .
2 -1 3
1 7 7 9

BBIACHUTH BONpPOC O JHMHEHHOW 3aBHCUMOCTH CHCTEMBI BEKTOPOB 4, :[3,-6, 10 ],

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

38.

BbisicHUT BONIPOC O JIMHEWHOM 3aBHCHMOCTH CHCTEMBI BEKTOPOB 4, :[1,3,6, 10],

a=[1, 1,1,1], a, =[1,-3,-8,-18], a, =[3,5,8,12].

39.

Haiftu ©Ga3uc M paHr CHUCTEMbl BEKTOpOB 4, = [3, I,1,1 ], a, = [1, 1,3, 1 ],

a; =[1,3,-2,3],a,=[13,1,1].

40.
d=
41.

Haiitu 6a3uc u paHr CHCTEMBI BEKTOPOB a = [3,1 .1, 1], b= [1,1, 3, 1] , C= [1,3 , 1,1],
[-1, 1, 5,1] U BBIPA3UTh Yepe3 0a3uc OCTaNbHbIE BEKTOPHI CUCTEMBI.

Haiftu 6a3uc u paHr CHUCTEMBl BEKTOPOB @, =[1,3,6, 10], a, :[1, 1, 1, l],

a, = [1, -3, -8, -18] , Ay = [3, 5, 8,12] U BBIPA3UTh Yepe3 0a3uc OCTalIbHbIE BEKTOPHI CUCTEMBI.

42.

43.

3x, +4x, +5x; +7x, =1,
. o | 2x, +6x, —3x; +4x, =2,
CKoJIbKO pelIeHHi UMeeT CUCTeMa ypaBHEHUI ?
4x, +2x, +13x; +10x, =0,
5x, +21x; +13x, =3.
2x,+x, —x; +x, =1,
oo 13x, —2x, +2x, - 3x, =2,
ITpoBepuTh, COBMECTHA JIM CUCTEMA ypaBHEHUI ?
Sx, +x, —x; +2x, =—1,

2x, —x, +x, —3x, =4.



44.

45.

46.

47.

x, —3x, —4x; =4,

Pemmte cucreMy MaTpU4HBIM CLIOCOOOM 12X, + X, —3x, = —1,

3x,

—2x, +x; =11.

X +5x, —x; =3,

Pemmmte cucreMy MaTpu4HBIM CIIOCOOOM 12X, +4x, —3x; = 2,

3x, —x, = 3x, =-7.

x, —3x, —4x;, =4,

Pemmmte cucreMy MaTpU4HBIM COCOOOM 12X, + X, —3x; = —1,

[Tonb3ysace  Teopemoir  Kpamepa, BBIICHUTH, HMEET JIM CHCTEMa

3x, +4x, +5x, +7x, =1,

2x, + 6x, —3x; +4x, =2,

3x,

—2x, +x; =11.

CANHCTBCHHOC PCIICHHC.

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

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

ypaBHEHU U

48. Ilonb3ysache Teopemoit Kpamepa, BBIACHUTH, MMEET JM CHCTEMa JIMHEWHBIX YpaBHEHUU
3x, +3x, +4x, —5x, =9,

S5x, = 7x, +8xy +2x, =18,

CANHCTBCHHOC PCIICHUC

49.

50.

51.

52.

53.

54.

4x, +5x, —Tx, —3x, = -5,

Tx, +8x, +3x; +4x, =-2.

2x, —x, +2x; =4,

Penmmts cucremy no popmynam Kpamepa < 2x, +x, +3x ;= -2,

X, +x, +2x; =-1.

x, —3x, —4x; =4,

Pemmute cucremy no dopmymnam Kpamepa 4 2x, +x, —3x, =—1,

3x, —2x, +x; =11.

2x, —x, +2x, =4,

Pemmnte cucremy no ¢popmymnam Kpamepa 1 2x, +x, +3x ;= -2,

Pemnts cucreMy TMHENHBIX ypaBHEHUI
X
1

3x
o ) 1
Pemmth cucreMy JTMHEHHBIX ypaBHCHHN

2x,

HaiiTu ob1ee peuieHne cucteMbl ypaBHEHUN

X —

X, —

X, +x,+2x; =-1.

2x, +3x; —4x, =1,

X, +x, =-3,

-3x, -3x, =1,

—7x, +3x; +x, =-3.

2x, +x, —x; +x, =1,
—2x, +2x, —3x, =2,
S5x, +x, +x,+2x, =1,

-Xx, +x, —3x, =4.

X +x, +x,+x, +x; =6,

X =X, +x; —x, +2x, =8.



2x, —x, +5x; +Tx, =0,
55. Haiitu ¢pyHnamMeHTanbHYIO CUCTEMY pelIeHui cuctemsl § 4x, —2x, + 7x, +5x, =0,
2x, —x, —x; = 5x, =0.
56. Haiith ¢yHIaMEHTAIBHYIO CUCTEMY DEIICHHH W O0Ilee pPEIIeHHE CUCTEMbl ypaBHCHHUI
X —2x,+x,+x, =0,
5x, —x, —13x; —4x, =0,
2x, +5x, —16x; —7x, = 0.

57. Haiitu oOmiee pemieHHe CUCTEMbI JUHEWHBIX YPaBHEHUH C MOMOMIBIO (PyHAaMEHTaIbHON
CHUCTEMbl PEIICHUM COOTBETCTBYIOIIEH OJHOPOJHOW CHUCTEMbl JIMHEMHBIX ypaBHEHHM

X, —2x, +3x; —4x, =1,
X, =X, +x, =-3,

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

8.Pexomennyemasi iureparypa

1. OcHoBHast 1uTepaTypa:

1.Bun6epr 3.5. Kypc anre6pst: yueouunk / D.b. Bunbepr. - Mocksa: MITHMO, 2021. - 591 ¢. - ISBN 978-5-94057-
685-3.

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

2. PemusoB A.O. Jluneitnas anrebpa u reomeTpus: yueoHoe nocobue / A.O. Pemuzos, .P. llladaperuu. - Mocksa:
®uzmatiur, 2019. - 512 ¢. - ISBN 978-5-9221-1139-3.

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

2. lono/THUTE/ILHAS JIUTEPATYPA :

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

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

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

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

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

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

4. Yerommn A.I1. Jlunelinas anreOpa v aHATUTHYECKAsi TEOMETPHs [ DIEKTPOHHBIH pecypc]: yueOHoe ocodue / A.IL.
YeromwuH. - DJIEKTPOH.TEKCTOBBIE NaHHEIC. - PocToB-Ha-JloHy: FOxHEI dhenepansHblil yHUBepcuTeT, 2018. - 149 c. -
ISBN 978-5-9275-1728-2.

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

5. Umeun B.A. Jluneiinas anre6pa: yueonuk / B.A. Unpun, 3.1, [To3HsK. - 6-¢ H31., cTepeoTHr. - Mockaa:
Odmsmariurt, 2021. - 278 c. - (Kypc BbIciei MaTeMaTHKH 1 MaTeMaTHUeCKou ¢u3uku.Beim. 4). - ISBN 978-5-9221-
0481-4.
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