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«MarHuToropcKuii rocy1apcTBeHHBIH TexHuUecKkuit yauepeutet uM. .11, HocoBa»

YTBEPXJIAIO
upexrop UEuC

N.JO. Me3un

PABOYAS ITPOTPAMMA JUCIHUILIMHBI (MOYJIS)

AJITEBPA U TEOPHA YHCEJT

HampaBneHue IOArOTOBKH (CIEHAIBHOCTS)
44.03.05 ITemarormyeckoe o6paszoBanue (C JBYMS IPOPUIIMH ITOJTOTOBKH)
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Pa6ouas nporpamma cocrasiena Ha ocHoBe @PI'OC BO - GaxanaBpHaT 110 HalpaBIeHHUIO
noarotosku 44.03.05 Ieparoruueckoe o6pasoBanue (C ABYMS MPOQHIIAMH IOJTOTOBKHM) (IIPHKa3
Muno6prayxu Poccun ot 22.02.2018 r. Ne 125)

PaGouast mporpamMma paccMoTpeHa ¥ ofoOpeHa Ha 3acefanuu Kadenpsl IIpuknamnoi

MaTeMaTHKH 1 HHPOPMATHKH
17.01.2023, npoTokomn Ne 5 /%
3asB. kadeapoit 1% 10.A. H3BekoB

Pa6ouas mporpamma 07106peHa METOIUYECKOH KOMUCCHER I/IE}A

30.01.2023 r. mpotoxoa Ne 5 o
' [Ipencenarens /‘7 N.IO. Me3un
PaGouast mporpaMma cocTaBieHa: / ;

npodeccop kapeapsl [IMul, 1-p nex. Hayk " oo ILYO. PomaHOB

Penensenr: g0
noueHT Kabeaps UKy, Kaum. Gu3.-Mar. HayK W JI.M. Toarymmn

—




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. UsBekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kaeapsl [IpUKIaaHON MaTEMAaTHKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

®opMHUpOBaHUE OCHOBHBIX MOHSATUN M METOJOB PEUICHHS] COOTBETCTBYIOUIMX KJIACCOB
3a/1a4, TMOBBIIICHWE JOCTUTHYTOTO Ha MPEAbIAYyIIeH CTyneHu oOpa3oBaHUS  ypPOBHS
MaTeMaTUYeCKON  MOJArOTOBKH, HEOOXOAMMOTO s M3y4eHUs JPYTUx JAUCLHUIUIMH,
OCYIIECTBIICHUSI TPO(ECCHOHATBLHON JEATEIbHOCTH U JallbHEHIIero caMooOpa3oBaHWs,
dbopMupoBaHUE CITIOCOOHOCTH MCIOJIB30BaTh 0a30BbIE 3HAHUS €CTECTBEHHBIX HAyK, MATEMaTUKH,
OCHOBHBIC  (DaKThl, KOHIICTIIMM, TPUHIUIBI TEOpUH; (GOPMHUPOBAHUE  KOMIICTEHIIHH,
chopmynupoBanubix B ®I'OC BO no nanpasnenuto noarotoBku 44.03.05 Ilemarormueckoe
oOpaszoBanue (¢ ABYMs IPOGUIAMH ITIOATOTOBKH)

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuummuHaa Anredpa U TEOpHsl YUCEN BXOJUT B 0053aTENbHYIO YacTh Y4eOHOTO IJIaHa
00pa3oBaTesbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Anrebpa u reoMeTpusi B 00beMe CpeIHEH 00111€00pa30BaTEIIHLHOM IITIKOJIBI

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
H€06XOI[I/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

I'eomerpus

JluckpeTHas MaTeMaTuKa

DneMeHTapHasi MaTeMaTUuKa

MeTtoauka 00ydeH!s] MaTEMATHKE B IIKOJIE

MeToauKka MOArOTOBKY YYalIXCsl K UTOTOBOM aTTecTalluu

3 Komnerenuuu odyuaromerocs, popmMupyemsbie B pe3yJibTaTe 0CBOEHHUS

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBbIe pe3yJIbTaThl 00y4eHus

B pesynprate OCBOGHHS JUCHUIUIMHBI (MOXIYyJs) «Anredpa W TEOpHs YHCEID
oOyuaromuiics 10JeH 001a/1aTh CAEAYIOIMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-8 Cmoco0eH OCYIIEeCTBIATh MEJAarorMuecKyro JesTebHOCTh Ha OCHOBE CIEIUAIbHBIX
HAay4YHBIX 3HAHUHN

OIIK-8.1 [Inanupyer u  NOpOBOOUT  Hay4yHble HCCIEJOBaHMS B  oOnacTu
1€/1arOrMYECKON JIeSITeIbHOCTH
OIIK-8.2 Hcnonp3yer  crneuuanbHble  Hay4yHble  3HaHMS  JUISl  TIOBBIIIEHUS

Sd)(beKTI/IBHOCTI/I NEIarornIecKor eI TeTbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akana. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 237,8 aka. 4acoB:
—aynuropHas — 230 akaj1. 4acos;
— BHeayIuTopHas — 7,8 akaJl. 4acos;

— caMocTosTeNnbHas padora — 86,5 aka. yacos;
— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaluu - 3a4€T C OHCHKOI;'I, OK3aMCH

AynuropHas g
o | ouTakTHas pabota E E dopma TEKyIIEro
Pasmen/ Tema § (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
N — : g O | caMOCTOATENBHOM | - yereBaeMOCTH 1 KOMITETEHIIHH
O g £ paboThI MIPOMEKYTOUHOH
ek, 1a0. | mpakT. ER aTTeCTaLHN
3aH. 3aH. | O &
1. AnreGpa marpuig
[loaroroska k
1.1 Marpuusl. Onepaiun MIPAKTHIECKOMY
Haj MaTpULaMu. 3aHATUIO. YerHslii onpoc,
Omnpenenurenst MaTpull H Brimonuenne MpoBepKa
UX CBOHCTBa. MUHOpPBI H NPaKTUYECKUX WH/IUBUTYaJIbHBIX
anreOpanveckue pabort (perieHue 3aJlaHuH, OIIK-8.1,
11 12 18 10
JIOTIOTHEHUSI. Ob6parHas 3azad, CaMOCTOSITENIbHAs OIIK-8.2
MaTpHIa. Kpurepuii MTUCHMEHHBIX pabora,
00paTUMOCTH MaTpHIIbL. pabor). 3yuenune KOHTPOJIbHAs
Crioco0sr HAXOXKJICHUS Hay4JHO- pabota
00paTHOW MaTpHIIBI METOINYECKON
JIUTEPATypPbI
Hroro mo pazneny 12 18 10
2. Cucremsl JIMHEHHBIX
IreOpandecKux ypaBHEHUN
INoaroroska k
NPaKTUYECKOMY
2.1 Merton T'aycca. Teopema 3aHATUIO. YcrHbIl onpoc,
Kpamepa. Kpurepuit Brinonnenue MIPOBEPKa
COBMECTHOCTHU CUCTEMBI MIPAKTUYECKUX WHIMBUIYaJIbHBIX
JIMHEHHBIX anreOpandecKux 1| 12 18 12 pabor (pemenue 3a/laHUi, OIIK-8.1,
ypaBHEHUUA.  MarpuyHsbIil 3ajad4, CaMOCTOsATENbHAs OIIK-8.2
Croco0 pemieHus CHUCTEM NHCHMEHHBIX paborta,
JMHEHHBIX anredpandeckux pabor). U3zyuenne KOHTPOJIbHAS
ypaBHEHHUI Hay4HO- pabora
METOIHYECCKOM
JUTEPATYPbI
Wroro no pazneny 12 18 12

3. OCHOBBI BEKTOPHOI1 anreOpsl




IlogroroBka k

3.1 Apudmernueckne MIPAKTUYECKOMY
N-MepHBIE BEKTOPBI. 3aHATHIO. VYernslii onpoc,
Onepannu HajJ BEKTOPAMH. Brimonuenne MpoBepKa
JIuneiiHo 3aBUCHMbIC MPaKTHYECKUX | WHIMBUAYaJIbHBIX
(HEe3aBUCUMBIE)  CHUCTEMBI 1| 12 18 121 pabort (perienue 3aJlaHuH, OIIK-8.1,
BEKTOPOB. CgoiicTBa ' 3azad, CaMOCTOSITENIbHAS OIIK-8.2
cucTeM BeKTopoB. basuc u MTICEMEHHBIX pabora,
paHr CHUCTEMBI BEKTOPOB. pabor). U3zyuenne KOHTPOJIbHAs
OnHOpOIHEIE CHCTEMBI Hay4HO- pabora
JIMHENHBIX METOINYECKON
JUTEPATyPHI
HUroro no pazaeny 12 18 12,1
Uroro 3a cemectp 36 54 34,1 320
4. OcHoBHbIE alredpandecKue
CHCTEMBI
[loaroroska k
MIPaKTHYECKOMY
3aHATUIO. VYerHbll onpoc,
4.1 BeinonHenue MpOBEpKa
I'pymmsbr. IMoarpymma. OPaKTUYECKUX | MHAWBHIYaTbHBIX
Kpurepuii MOJITPYIIIIEL. 6 6 6 pabort (perieHue 3aJIaHuH, OIIK-8.1,
®dakTop-rpynmna. 3ajad, CaMOCTOSITEIbHAs OIIK-8.2
uxmaeckue rpymmsl. MTUCEMEHHBIX pabora,
Konbna. Ioss. pabor). 3yuenue KOHTPOJIbHAs
HAYYHO- pabota
2 METOINYECKON
JUTEPATYPHI
4.2 BexropHble
MPOCTPAHCTBA.
PasmepHocts u  Ga3uc
BEKTOPHOTO MPOCTPAHCTBA. OIIK-8.1,
14 14 6,3
Ilepexox ot oxHoro 6asuca OIIK-8.2
K gpyromy. BekTtopHBIE
HIPOCTPaHCTBA co
CKAJISIPHBIM YMHO)KEHHEM.
Hroro no pazaeny 20 20 12,3
5. ITosie KOMIIIEKCHBIX YHCEI
5.1 Tlocrpoenme  mons [Moaroroska k
KOMIIJICKCHBIX YHUCECII. MPaKTUICCKOMY
AnreOpamdeckas  dopma 3aHSTHIO. VYerHblit onpoc,
KOMIUIEKCHOTO YUCIIA. Beimonnenune MpoBepKa
TpuroHomerpuyaeckas MPaKTHYECKUX | WHIMBUAYaJIbHBIX
dhopma KOMILJIEKCHOTO pabort (perieHue 3aJlaHHH, OIlK-8.1,
2| 14 14 6
qpcia. 3a71ad, CcaMOCTOsITENbHAS OIIK-8.2
Kopuu n-oit crenenn wu3 MUCbMEHHBIX pabora,
KOMIUIEKCHBIX YHCEIL. pabot). 3y4yenue KOHTPOJIbHAS
KsagpatHele  ypaBHEHHSA Hay4HO- pabora
HaOa IIOJIEM KOMIIJIEKCHBIX MCTO}IHqCCKOﬁ
qHCell. JUTEPATYPHI
HWroro no pazneny 14 14 6
Hroro 3a cemectp 34 34 18,3 JK3aMeH

6. Teopust OeIMMOCTH B KOJbLE
LIEJIBIX YHCEIT




6.1 [denuMoCTh  YHCEIL.
HOJI. HOK. Pasnoxkenue

IlogroroBka k

MPAKTHYECKOM
quCcen Ha MPOCTHIE p y .
MHOIKHTEIH 3AHSITHIO. VYerHblit onpoc,
: BeinonHeHne poBEpKa
Pacripenenenne  mpocThix POBCp
ancen O — MPaKTHICCKUX WHUBUAYaITbHBIX
CHCTEMBI CUMCIICHISL 24 o4 16 pabort (perienue 3aJlaHuH, OIIK-8.1,
ApudmeTHueckue 3aja4, CaMOCTOsITEIbHAS OIIK-8.2
omeparn Han MTUCHMEHHBIX paborta,
CHCTEMATHYCCKIM pabot). M3ydyenue KOHTPOJIbHAS
Hay4HO- aborta
gucinamu. IlepeBox umcen oA . p
N METOIUYECKOMN
u3 OJIHOM CHCTEMBI CTONMHECKO
JIUTEPATYPHI
CYHCJICHUSI B IPYTYIO. patyp
HUroro no pazaeny 24 24 16
7. CpaBHEHHs B KOJIBLIE LIEJBIX
qucell
ITogroroBka k
MPaKTHYECKOM
7.1 OCHOBHBIE TIOHATHS. P Y .
Croiicrea cpapmeryii 3AHSITHIO. VYerHblit onpoc,
Hommas ¥ NpEBencHHAA Brinonnenue MPOBEpKa
CHCTOMBL BLIICTOR MIPAKTUYECKUAX HHIUBUTYAJIbHBIX
. ’ aboT (perieHue 3a7aHui OIIK-8.1
Teopemsr Diinepa u Depma. 12 12 18,1 P (p n ’ '
TInHeiHbIe CDABHCHISL 3a71ad, CcaMOCTOSsITENbHAS OIIK-8.2
Apu q)MemquKHep ’ MHCbMEHHBIX paborta,
I ;)I/IHO)ICCHI/ISI TeopHn pabor). U3yuenne KOHTPOJIbHAS
cpaBHeHuii HaY4HO- pabota
METOIUIECKOH
JIUTEPATyPhI
Wroro no pazapery 12 12 18,1
Hroro 3a cemectp 36 36 34,1 320
3a4eT C OLEHKOH
Hroro no aucnumnnuze 106 124 | 86,5 1 i

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipn mpoBeAcHUM 3aHATHI W OpPraHU3AIMH CaAMOCTOATEIBLHONH pabOThl CTYJIEHTOB
UCIOJIB3YIOTCS:

TPAIVUIMOHHBIE TEXHOJIOTUM OBYYEHUS, npennonararomue mnepenady
uHpopMaMu B TOTOBOM BHJAE, (opMupoBaHue yd4eOHBIX yMEHHH 10 0Opasiy:
JEKUUSA-U3TI0KEHUE, JIEKIUA-00bsICHEHUE, MPaKTUYeCKue paboThl, KOHTPOJbHAs paboTa U Ap.
Hcnonb30BaHue TPaaWIIMOHHBIX TEXHOJIOTUH OOecreYnBaeT OPHEHTUPOBAHHE CTYICHTA B
NOTOKEe HH(OpMALIMK, CBSA3aHHON C Pa3NUYHBIMU MOAXOJaMH K OIPEAETICHUI0 CYUIHOCTH,
COJIepKaHuUs1, METOJIOB, (OPM Pa3BUTHS U CAaMOPa3BUTHSI TMYHOCTH; CAMOOTIPEIeIIeHNE B BEIOOpE
ONTUMAJILHOTO MYTH U CIIOCOOOB JTMYHOCTHO-IPOPECCHOHATBHOIO Pa3BUTHS; CUCTEMATHU3AIIUIO
3HAHUH, TONYYCHHBIX CTYACHTAMH B IPOIECCEe AyJUTOPHOM M CaMOCTOSATENIBHOW pabOTHI.
[IpakTueckue 3aHATUS O0OECIEUMBAIOT pa3BUTHE U 3aKPEIUIEHWE YMEHMH U HaBBIKOB
olpeneNieHus] LeJed M 3ajJad caMOpa3BUTHS, a TaKXKe MPUHATUS Haubosiee 3((HEeKTUBHBIX
peIlIeHUH 10 UX pean3allnu.

MHTEPAKTUBHBIE TEXHOJIOI'M OBYYEHUS, npeanonaratonue opraHu3aiiio
00y4deHHUs KaK MPOJYKTUBHOM TBOPUECKOH AESITEILHOCTH B PEKUME B3aUMOICUCTBUSA CTYICHTOB
JpYT C APYTOM U C IPEIoiaBaTeieM

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. KapnakoB B.A. Jlekuuu no nuHeiHoi anrebpe. - Hpxyrck 2016. — URL:
http://physdep.isu.ru/ru/departments/theory/study/Karnakov_lect_lin_algebra.pdf

2. JIuneiinas anreOpa u aHAJINTUYECKas reOMETpHSI. — URL:
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya

3. 'nmyxoB, M. M. Anredpa : yaeOnuk / M. M. I'myxos, B. I1. Enuzapos, A. A. HeuaeB. —
3-e m3x., crep. — Cankr-IlerepOypr : Jlans, 2020. — 608 c. — ISBN 978-5-8114-4775-6. —
Texcr : onekrponnsiii // Jlame : 21ekTpoHHO-OMONMoTeuynas cuctema. — URL:
https://e.lanbook.com/book/126718 (nata oopamenus: 20.09.2020).

4. dannees, /1. K. Jlekiuu o anrebpe : yuebnoe mocobue / 1. K. dannees. — 7-e us.,
crep. — Cankrt-IletepOypr : Jlanp, 2020. — 416 c. — ISBN 978-5-8114-4867-8. — Tekcr :
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/126709 (nata oopamenus: 20.09.2021).

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. JIuneiinas anreOpa u aHAJINTUYECKas reOMETPHSI. — URL:
https://siblec.ru/matematika/linejnaya-algebra-i-analiticheskaya-geometriya

2. Brpiciias maremaTtka As SKOHOMHUCTOB. [IpakTukym : yue0. mocobue aist By3oB /
Kpemep H. III. - M. : KOHUTH, 2010. - 478 c. - (3omoToii HoHA pOCCHIICKIX YIeOHUKOB) - Pek.
MuH. 06p. P® (36 3k3.)

B) MeTonuyeckue ykazaHus:

1. Tyran0aeB, A.A. Jluneiinas anreopa: yueoHnoe nocoobue / A.A. TyranbaeB. — 2-e u3f.,
crep. — MockBa: ®JIMHTA, 2017. — 75 c¢. —Teker : oanekTpoHHbld [/
DneKTpOHHO-O0nbMoTeuHas cucrema «Jlanby : [caifT]. — URL:



https://e.lanbook.com/book/108266.

2. UBanoa, C. A. Jluneiinas anrebpa : yueOnoe mocobue / C. A. UBanoBa, B. A.
[TaBckmii. — Kemeposo : KemI'Y, 2019. — 125 ¢. — ISBN 978-5-8383-2359-3. — Tekcr :
AJICKTPOHHBINA Il Jlaus : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/122007 (nata obparmienus: 20.09.2020).

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O Ne norosopa Cpok nercTBuUs JIUIEH3UU

7Zip c¢B000IHO pacnpocTpausgemoe I10 0eccpovHO

KPEIO J1-414-08 ot 04.07.2008 Gecepouro

TPAHCKOP 3.0

STATISTICAB.6 |K-139-08 ot 22.12.2008 0OeCCPOUHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHDBIE CIIPABOYHbIE CUCTEMbI

HazBsanue kypca CchbllIKa
HarmmonansHast MH(OPMAMOHHO-aHATUTHICCKAs URL:
cucrema — Poccuiickuii MHAEKC HayYHOTO LIUTUPOBAHUS i

(PYIHLI) https://elibrary.ru/project_risc.asp

ITouckosas cucrema Axkagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Wndopmannonnas cucrema - ExnHoe okHO qocTyma K
HHGOPMAIMOHHBIM pecypcam
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOMLYJIf)

URL.: http://window.edu.ru/

MartepuanbHO-TeXHUUYECKOE 00ecreueHre TUCIUTUTHHBI BKITFOYAET:

Y4eOHble ayTUTOPUH IS IPOBEACHUSI 3aHATUI TIEKIIMOHHOTO THUIIA

VY4eOHble ayauTOpUU JUIsl TPOBEIACHUS MPAKTUUYECKUX 3aHATHM, TPYINIOBBIX H
WHAUBUAYaAIbHBIX KOHCYJIbTAIHMMA, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHOMN aTTeCTAIlNH

[Tomernenust st CaMOCTOATENLHON PaOOTHI 00YUYAOIIUXCS

[Tomemenuss ayis  XpaHeHUss W TOPOPUIAKTHYECKOTOo OOCTYXHBaHUS  y4eOHOTO
000pyI0BaHUS



IIpunoxenue 1
Y4eOHo-MeTOAUYECKOE o0ecledeHre CAMOCTOSATeIbHOM padoThl
o0y4aromuxcs

[To pmucunumnmae «AnreOpa» TpPEeayCMOTPEHAa ayAWTOpHAas W BHEAYAHTOPHAS
caMoOCTOsITeNIbHAsT paboTa 00yJarOIIHXCS.

AynuTopHas caMOCTOsITEIbHAsI padoTa CTYACHTOB MPEIIOJIaraeT PEIIeHHe KOHTPOJIbHBIX
3aJla4 Ha NMPAKTHYCCKUX 3aHATHAX. BHeayauTOpHas camMocTosTeabHas padoTa mpejrosaraet
BeINIoIHeHHe M J13

na3 1.
1. Pemuth cucTeMbl IMHEWHBIX alTeOpandecKux ypaBHCHHM.
X, +2X, + X; =8.
2%, — X, + X3 = 3.
3%, —6X, +5%; =6;

I1. Berunciauts MmaTpuibl AB | BA A’ B? eciu

3 3 -2 3 2 -1

A=3 -2 1 B=|2 -1 3

5 1-5 8 2 -5
a3 2.

1.ITo dbopmynam Kpamepa pemuts cucteMy ypaBHEHHIM
2%, +3X, —X; + 3%, =1,
4x, +4X, +2X, —2X, =0,
4%, +5X, — X3 +4x, =1,
X, +2X, —3X%; +6X, =2
2. Haiitu 00paTHyI0 MaTpuLly Ajisi MaTpuIbl A:

1 2 -1 =2
|38 0 -4
12 2 -4 -3
3 8 -1 -6
a3 3.

1.yCTaHOBI/ITe, ABIECTCA JIM JaHHAA CUCTEMaA BCKTOPOB

@(2,-31), 4,(3-15), 4;(1,—43) JIMHENHO 3aBucuMoi. OTBEeT 000CHOBATE.

2. HaliTu paHT JaHHOUW CUCTEMBI BEKTOPOB, YKa3aTh BCEBO3MOXKHBIE €€

0a3uChl U BBIPA3UThH Uepe3 0a3nC BCE BEKTOPHI CUCTEMBI 4(2:3,9), &(1:54),
4(323), 4(127).



W13 4.

1-i 1+2i
1. IlpencraButh uncio i°'+2 i° B anreOpamdeckoil popMe v HAWTH €ro
MOJIYJIb

2 - L
2. Pemmth KBajpaTHOE ypaBHEHHE: 3X* —(2-5i)x+22+4i =0

. z+3
5|z -3i=——+1
3. Pemute ypaBHEHHE: | :
4. N3006pa3uth Ha TNIOCKOCTH MHOYKECTBO TOUYEK TIOCKOCTH,

. Re(z+(2-5i))=5
YAOBJICTBOPAIOMINX YCIIOBHIO!: .

N3 5.
1. Kakwue u3 clienyromux CpaBHEHUHN SBISIIOTCS] BEPHBIMU:
3 =111(mod49), — 7 =18(mod5), ) 17 =239(mod19 ) ?
2. 3anucarh B BUJIC CPAaBHEHUH CJIEAYIOIINE YTBEPKICHUS:
a) 9ucjo aenauTcs Ha 14;
0) 17 — octatok ot neneHus Ha 39 Ha 485;
B) yucio N HE4YEeTHO;
r) uncyio N umeet Buj 3k+2;
1) uncyio N umeet Bug 12k-7.
. Halitm octaTtok oT neneHust Ha yucio 37 yuciia A= .
4. HaiiTu OCTaTOK OT JICJICHUSA:
a)uyucia Ha 11 gucio, rae n — 1ro0oe 1eyI0e HEOTPUIIATeIIbHOS YUCTIO;
0) yucna Ha 9 ymucIio, rae n — J00e MeNI0e HEOTPUIIATEITFHOE YUCIIO.

(98]



IIpunoxenue 2

OueHouyHbIe cpecTBA 1Jisl MPOBeAEeHNsI IPOMEKYTOYHOM aTTecTAllUN

HpOMe}I(YTOIIHaﬂ arrecragus

HUMCCT

OCJBbIO

onpeaAcIMTG CTCIICHb  JOCTHUXKCHHA

3aIIaHUPOBAHHBIX PE3YJIBTATOB O0YUCHUS 110 TUCIUIUIMHE 32 ONPEICIICHHBIN Mepro] 00ydeHus
(cemecTp) u poBoAUTCSA B (hopMe 3a4eTa, 3a4eTa ¢ OILICHKOM, IK3aMeHa

OneHouyHble CpeaCcTBa

OIIK-8: Cnocoben OCYIICCTBIAThL NCAArOrM4YCCKYI0 ACATCIbHOCTL Ha OCHOBC CIICHHAJIbHBIX

Kon WNHpukaTop nocTuxkeHus

UH/MKaTOpa KOMIIETEHIIH

HAy4YHbIX 3HAHUU

OIIK-8.1 [1nanupyer u MIPOBOJIUT
HayyHble€  MCCIEIOBAaHUS B
o0nactu ne1arornyeckon
JeSITEIIbBHOCTH

1.

10.

Cucremsl JIMHENHBIX YpaBHEHUH.
OcHoBHbIE oOmpeseneHusl. JJIeMEeHTapHbIe
npeobpazoBaHus CUCTEM JIMHENUHBIX
YpaBHEHUH.

N3noxenune meroma I'aycca. Bo3moxHbie
BapUAHThl KOJINYECTBA PEUICHUM CcHUCTEM
JUHEHHBIX anre0panyecKux ypaBHEHUN
Onpenenenue onpenenurens. Beuucnenue
OTpeAeNuTeNsT BTOPOro Topsaka (OTBET
HOJIKPENUTh KOHKPETHBIMU IIPUMEPAMU).
Onpenenenue onpeaenurens. Beruucinenue
olnpeaenuTes TpeTbero nopsaaka. [Ipasuno
Capproca.

Onpenenienne  OMpeeTUTENS.
olnpeAeIuTeNen (xaxnoe
MIPOUJUTIOCTPUPOBATH
IpUMEpPaMHu).

MuHopsl U anredpandeckue JTOMOTHEHHMS.
JlemmMa O BBIUHCICHUM ONPEHCIUTEINS
MaTpulbl N—c2o TOopsaKa, coaepxkKaien
CTPOKY (cTONOEI), BCE DIIEMEHTHI KOTOPOH,
32 HCKIIOYEHUEM, OBbITb MOXET, OIHOI0
3JIEMEHTa PaBHbI HYIIO (OTBET MOJKPENUTH
KOHKPETHBIMU ITPUMEPAMH ).

MuHopsl U anredpandeckue JTOMOTHEHHMS.
Teopema 0 BBIYMCIEHUN OIPEAEIUTENS
MaTpULIBl 4Yepe3 JJIEMEHThl KaKoH-I1bo
cTpoku (cTonbua) u ux anredpanyeckue
JIOTIOTHEHUSI(OTBET MTOJAKPENUTH
KOHKPETHBIMU ITPUMEPaMHU ).

Pemrenne cucreM JMHEWHBIX YpaBHEHUU
npu nomou ¢opmyn Kpamepa (oTBer
MOJIKPENUTh KOHKPETHBIMH PUMEPAMU ).
Anrebpa MaTpuIl: OCHOBHBIE OIIpe/IeIeHus,
omepanuy  HaJ MaTpullaMd, CBOWCTBa
omepauuMii Hajg wmartpunamu. EauHuuHas
Matpuna. OOpatHas 1 oOpaTuMasi MaTPHUIIBI.
Bripoxnennas wmarpuna.  [loctaTouHslit
npu3Hak oOparumoctu Mmartpuipl.  Ha

CaoiicTBa
CBOMCTBO
KOHKPETHBIMU




Kon

Nuaukatop qocTHXREHUs

OneHouHble CpeacTBa

WHNKATOpa KOMITETCHITHH
KOHKPETHOM npuMepe MOKa3aTh
HaxoXJAeHWE 00paTHON MaTpUILbI.

11. Crioco® HaxOXACHHS MaTPHUIbl, 0OpaTHOM
JAHHOM  C HCIIOJIb30BAaHUEM EIMHUYHON
MaTpulbl (WLIIOCTpalds Ha KOHKPETHOM
IpuUMepe).

12. MatpuuHbIii cioco0 pemieHust cucteM N
JMHENHBIX alNreOpandeckux ypaBHEHUH ¢ N
HEU3BECTHBIMU

13. Bexropsl. OCHOBHBIE OIpEEIICHUS] TEOPUHI
BEKTOPOB. JIuneitnas KOMOUWHAIIHS
BEKTOPOB. JIuneinas 3aBUCUMOCTD
BEKTOPOB.

14. basuc cucrembl BEKTOpoB. Teopema o
CyLIECTBOBaHMM  0a3uca y  BCSAKOH
HEHYJIEBOW CHUCTEMBI BEKTOpOB. IIpaBuio
HaXO0X/IeHUs Oa3uca CUCTEMbI BEKTOPOB

15. basuc cucremsl BekTOpoB. Teopema o
pa3ioXeHuu J00ro BeKTopa  depes
BeKTOpa Oasuca (NMPUBECTH KOHKPETHHIC
IPUMEDPBHI).

16. Paur  cuctemsl  BekTopoB.  IIpaBmio
HAXOXJICHUSI PaHTa CUCTEMbI BEKTOPOB.

17. Panr cucremsl BekTOopoB. Teopema 00
SKBUBAJIEHTHOCTH CUCTEMBI
areOpanvdecKnx ypaBHEHH W BEKTOPHOTO
YpaBHEHUS.

18. Teopema Kponekepa-Kanemnu. IIpasuio
HAXOXJICHUs paHra CHCTeMbl BeKkTopoB. Ha
KOHKPETHOM IIpUMEpE TPOUILTIOCTPUPOBATH
OpUMEHUMOCTh  TeopeMbl  Kponekepa
-Kanemnm.

19. JTemumocTs urcen. CBoiCTBa

20. HOJI. HOK.

21. Paznoxenue qucen Ha IPOCTHIE
MHOXHTEJIH.

22. PacnipeneneHue NpoCThIX YUCel.

23. Tlo3uIMOHHBIC CUCTEMBI CUHCIICHHSL.

24. Apudmernueckue oleparuu Haj
CHUCTEMaTHYECKIMH YHCIIAMH.

25. OCHOBHBIC TIOHATHS TEOPUU CPABHEHUH.
CBolicTBa CpaBHEHMI.

26. TTonHast ¥ IpUBEICHHASI CUCTEMBI BBIUETOB.

27. Teopemsl Dittepa u Depma.

28. JIuHeliHble CpaBHEHMUS.

29. ApudmMerndeckne TPUIOKEHUS TEOPUHU
CpaBHEHU.

OIIK-8.2 Hcnonb3yer CTICIMANBHBIC | | PernTs ypaBHEHHE:
HayYHbIC 3HaHUS LTSt

noBbIIEHUS 9 (HEeKTUBHOCTH

3(a,—2x)+5(a, +a,—3x)=2(a,—4x), rne




Kon

Nuaukatop qocTHXREHUs

OneHouHble CpeacTBa

WHNKATOpa KOMITETCHITHH
NEJaroru4eckoil 1eaTeIbHOCTH a, = (4’ 31 2), a,= ( 2,—-1-3, 4)’

a, = (2,—1, —3,4), a, = (—1, 4,-5, 3).
2.YCTaHOBUTH JUHEUHYIO HE3aBUCUMOCTh
BEKTOPOB:

a) a-= (3,1,1,1,1), a, = (1,1, 2,3,1) :

a, :(1,2,9,1,4), a, :(1,1,3,8,2);
0) a = (1,1,1,1), a=0-12-2) ,
a, =(1,3,0,4), a, :(1,5,—1,7).

3. Haiitu paHr naHHON CUCTEMBI BEKTOpPOB,
yKa3zaTb BCEBO3MOXKHBIE €€ 0a3bl U BBIPA3UTh
yepe3 06a3y BCe BEKTOPBI CUCTEMBI:

a) a =(5,2,—3,1), a, :(4,1, —2,3),

a, = (1,1, -1, —2), a, = (3, 4,-1, 2);
4.Haiitu matpuny X=A(B-2C) 1 BBIYUCIUTH €€
OTIpENIeITUTEINb, €CITH
3-21 1 -2 1 -1
A=|-11-1(,B=|3 -1|,C={2 3
135 4 5 3 -2

5. Pemute cucremy: 1) meromom [aycca; 2)
metooM Kpamepa, mokazaB yMeHHs] HaXOIUTh
omnpenenutenu: a) mo npaswiay Capproca; 0)
CBEJICHHEM  MaTpUIbl  ONpeAeNuTeNs K
TPEYroJIbHOMY BHUJy; B) MOJYYEHHEM CTOJIOIA
(cTpoka) co BCEMU HYJEBBIMH dJIEMEHTaMH, 3a
WUCKIIFOYEHHEM  OJHOTO; 3)  MaTPUYHBIM
CIocoooM.

3% + X, +X; =8,

—2X, + X, +2X; = —6,
X, —2X, —3X%, =4;

6. HaiiTu ocTaTok OT JeNeHus:

a) yucna Ha 11 ymcno, rae n — moboe 1enoe

pUlIaTeIbHOE YHCTIO;

0) uucia Ha 9 uyucio, rae n — aodoe 1enoe
UIIATEIBHOE YUCIIO.

Ilepedyensb BonpocoB k 3auerty (1 cemectp)
1. Marpunpl. Onepanuu HaJ MaTPUIIAMHU.
2. TloactaHoBKH. 3HAK OICTAHOBKHA
3. OnpeaenuTeny MaTPUI] U UX CBOMCTBA.
4. MuUHODBI U alreOpandecKue JTOMOTHEHUS.
5. OGpatnas matpuiia. Kpurepuii 00paTUMOCTH MaTpPHUIIHI.
6. CrnocoObl Hax0XI€HUsI 00PAaTHON MaTPHUILIbI
7. Meton I'aycca.




8. Teopema Kpamepa.

9. Kpurepuii COBMECTHOCTH CUCTEMbI JTMHEHHBIX alreOpandecKux
YPaBHCHUU.

10.MarpuuHbIii CIIOCOO peIICHHs CUCTEM JIMHEHHBIX aareOpandecKux
YPaBHECHUI

11. Apudmetuueckue n-mepHbie BeKTOpbl. Onepanuy HaJl BEKTOpamu.

12.JIunHeitHO 3aBUCHMBIE (HE3aBUCUMBbIE) CUCTEMbI BEKTOpOB. CBOMCTBa
CHCTEM BEKTOPOB.

13.ba3uc u paHTr CUCTEMbI BEKTOPOB.

14.0OnH0pOAHBIE CUCTEMBI JINHEWHBIX YPaBHEHUN

IlepeyeHb BONPOCOB K 3K3aMeHy (2 cemecTp)

['pynnel. Onpenenenue, npuMepsbl, CBOMCTBA.

[Toarpynmnsl. OnpeneneHue, IpUMepbl, KPUTEPU.

Koneua. Onpenenenue, npuMepsl, CBOMCTBA.

[Tons. Onpenenenue, NpuMepsl, CBONCTBA.

[TocTpoeHune 1ot KOMIUIEKCHBIX YHCEIL.

Anrebpanueckas opMa KOMIUIEKCHOTO yKcia. JlelcTBus ¢

KOMIUIEKCHBIMU YHCTIaMH B alreOpanueckoil popme.

7. Tpuronomerpuyeckas popMa KOMIUIEKCHOTO yncia. llepeBoa
KOMIUIEKCHBIX YHCEN U3 alredpandeckoilt Gopmbl B
TPUTOHOMETPHUECKYIO.

8. JleicTBHS ¢ KOMIJIEKCHBIMU YHCIIaMU B TPUTOHOMETPUIECKOM
dbopme.

9. Kopnwu n-ii crenenu u3 1.

10.KopHu n-ii cTeneHn u3 OTIMYHOTO OT () KOMIJIEKCHOTO YHCTIa.

11.Pemenne KBaJpaTHBIX YpaBHEHUHN HAJ MOJIEM KOMIUJIEKCHBIX YUCE.

ITepeyens BOpocoB K 3a4ety (3 cemecTp)

1. Ompenenenue BeKTopHOTO TIpocTpaHcTBa. [Ipumepsl. CBolicTBa.

2. IMoanpoctpancto. Kpurepuii.

3. basuc u pazmMepHOCTh BEKTOPHOTO MPOCTpaHCTBA. Teopema o CBsI3U

Pa3MEepHOCTH C 0A3UCOM.

Teopema o cBsizu 6a3uca ¢ pa3MepHOCTHIO.

TeopeMbl 0 MOCTpoeHnH Oa3rca U 0 pas3yIoKEHUH Mo Oazucy.

Martpuna nepexona oT 0JHOro 6asuca k apyromy. Teopema o cBsizH

KOOPJIMHATHBIX CTOJIOIOB BEKTOPA B Pa3IMYHbIX Oa3ucax.

7. Teopema 06 0OpaTHUMOCTH MaTPHUIIBI EpEeXoa OT OJHOTO Oa3uca K
IPYroMy.

8. CkamnsipHoe NMpOU3BeICHUE BEKTOPOB U €ro CBOMCTBA.

9. OproronanbHbIi 0a3uc. Haxoxmenrne KoopIMHAT BEKTOpa B
OpTOTOHATBLHOM Oaswce.

10.Teopema 0 JIMHEWHON HE3aBUCUMOCTH OPTOTOHAIBHON CUCTEMBI
BEKTOPOB.

11.TTocTpoeHue opTOroHaIbHOTO 0a3rca BEKTOPHOTO MPOCTPAHCTBA CO
CKQISIPHBIM YMHOKEHHUEM.

12 .EBxinioBo mpoctpancTBo. Hopma BekTopa u ee cBOMCTBA.

ogkowdE

o ok



13.OpTonopmupoBanHbIii Oa3zuc. Haxoxnenue koopauHaT BEKTopa B
OPTOHOPMHUPOBAHHOM Oa3Huce.

14.JTuneitasie onepatopsl. [Ipumepsl. Jlemma.

15. A apo muHeiHOTO oneparopa. Teopema o sipe TMHEHHOTO orepaTopa.
JledexT nuHelHoro oneparopa.

16.MHOXeCcTBO 3HAUCHUH IMHEHHOTO orepaTopa. Teopema 0 MHOKECTBE
3HAYCHUW JIMHEMHOT O oreparopa. PaHr muHENHOro oreparopa.

17.Teopema o cBs3u neexTa U paHra JHHEHHOTO onepaTopa.

18.Matpuriia TuHEHHOTO omieparopa. Teopema 0 MaTpHIle JTUHEHHOTO
omneparopa.

19.Teopema 0 CBSI3M KOOPAMHATHBIX CTOJOIIOB BEKTOPA U 3HAYCHHUS
JIMHEWHOTO OIlepaTropa OT 3TOr0 BEKTOPA.

20.Teopema 0 CBSI3M MaTpHIl TUHEHHOTO OMepaTopa B pa3IndHbIX
Oaszucax.

21.CnexTp JIMHEWMHOT0 onepaTopa u ero HaXoxJACHHeE.

22.Co0OCTBEHHBIE BEKTOPHI IMHEHHOTO OMEepaTopa U UX HAXOXKICHHE.

23.JluHeliHbIe onepaTopsl ¢ MPOCTHIM CIIEKTpoM. Teopembl 0 MaTpuIle
JIMHEMHOI0 OIepaTopa ¢ MPOCTHIM CIIEKTPOM.

Ilepeyens BONpocoB K 3a4ety (3 cemecTp)
Jemumocts uncen. CBoiicTBa
HO/I. HOK.
PaznoxeHnue yucen Ha MpOCTbIE MHOXKUTEIIH.
Pacrnipenenenne npocThIX yncen.
[To3uIMoOHHBIE CUCTEMBI CUUCIICHUS.
Apudmerrnyeckue oneparuy HaJl CUCTEeMaTHYECKUMU YU CIIaMHU.
OcCHOBHBIE NOHATHUS TEOPUU CpaBHEHUN. CBOMCTBA CPABHEHHU.
[TonHas v npuBeIEHHAsE CUCTEMBbI BBIUETOB.
. Teopems! Ditniepa u Oepma.
10 JIuHeliHble CPAaBHEHUS.
11. ApudbmMeTnueckre MpUI0KEHUS TEOPUH CPABHEHUI.
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