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JlonoTHUTEIbHBIE IJIABBI AJITe0pbl

01.03.02 IIpukinagHasa MaTeMaTHKAa U HHPOPMATHKA
HAINPaBJIeHHOCTH (Mpo¢uJib)

CucreMHOe NpOrpaMMupoOBaHHe

U KOMIIbIOTEPHbIE TEXHOJOTMH

®opma 00yueHUs1 — OUHAS

I'ox nadopa — 2022

OIIEHOYHBIE CPEJICTBA JIJIsI IPOBEJIEHUS TPOMEXYTOUYHOM ATTECTAIIUA
OBYYAIOIIUXCH ITO JUCIUMITIVIMHE (MOAY JIIO)

1. O6mmue cBeneHus

1. | Kadenpa MateMaTuku, GU3UKHA 1 HHOPMAIMOHHBIX TEXHOJIOTHI

2. | Hampaenenune moarotoBku | 01.03.02 [NpukinagHas MmareMaTrka U HHGOPMATHKA
Hanpasnennocts

3. CucreMHOE IPOrpaMMHUPOBAHNE M KOMITBIOTEPHBIE TEXHOJIOTHN
(mpodniIn)

4. | IncummanHa (MOIYIIb) K.M.01.01 JlommoTHUTETBHBIC T1aBhl anTreOpsl

5. | ®opma oOyueHuUs OYHas

6. | 'og Habopa 2022

2. Ilepeyennb KOMIETEeHUM

— YK-2: CriocoGeH onpenensaTs Kpyr 3a/1ad B paMKax IMOCTaBICHHOH IIeJTd ¥ BRIOMPATh ONTHUMAaIIbHBIE CTIOCOOBI
WX pEIIeHUs], HCXOJs M3 IEHCTBYIONINX IPAaBOBBIX HOPM, MMEIOIIHUXCSI PECYPCOB M OTpaHHYEHUIT




3. Kpurepun n noxkasate,u OlleHUBAHUSI KOMIIETEHIMI HA Pa3IMYHBIX 3Tanax ux (popMHpoOBaAHMA

Jrtan popmupoBaHus

Kpurtepuu u noka3zaresiu olleHMBAHUS KOMIIeTeHIHUI

®opMbI KOHTPOJIS

®opmupyemas
KOMIIeTeHI[UH (pa3aensbl, c¢()opMHPOBAHHOCTH
KOMIIETeHI U 3HaTh: Ymern: Baagers: .
TeMbl AU CHUTIMHBI) KOMIIeTeHI U
AKTUBHOCTb Ha
JIOKa3bIBaTh OCHOBHBIC TEOPEMBI, | HaBBIKAMU pabOTHI C
OCHOBHBIE TIOHSTHSI ATeOpBI VK-2 OCHOBHBIE NTOHSATUS . 3aHATHUSX: PELICHUE
pelaTh 3a/1a4y 0 JaHHOW TeMe | MHOTOMEPHBIMU BEKTOpaMU sanas
MpUIaBaTh 3a1a4am
OCHOBHBIC ITOHATHS U P N N AXTHBHOCTb Ha
JIOKa3bIBaTh OCHOBHBIC TEOPEMBI, | KOHKPETHOMN NMPEIMETHOM
Matpuubl 4 onpeaesIuTeNny YK-2 AITOPUTMBI PabOTHI C N 3aHATUAX: PELICHUE
pemraTh 3aJady Mo JaHHOW TeMe | 00IacTH MaTeMaTHYECKYFO
MaTpHLAMH 3ama4
dopmy,
AKTHBHOCTb Ha
. OCHOBHBIE NTOHSTUS U METObI METOAO0M OPTOTOHAIN3ALUI
CucTteMbl TUHEHHBIX . JIOKa3bIBaTh OCHOBHBIC TEOPEMEI, 3aHATHUSX: PELICHUe
o VK-2 pELICHHS] CUCTEM JIMHEUHBIX N JUI peLICHUS
ypaBHEHHH . pelaTh 3a/1a4u M0 JaHHOU TeMe 3a1a4d
ypaBHEHHUH TEOMETPHUYECKUX 3a7a4
KonnokBuym
OCHOBHBIC ITOHATHS U HDHMEHSTE TeODeTHICCKHI HaBBIKAMU PEIICHHUS U AXTHBHOCTb Ha
BekropHble npocTpaHcTBa YK-2 JITOPUTMBI PaOOTHI € MP; TeDHa P HCCIIeIOBAHUSA 3aHATUAX: PEIICHHE
BEKTOPaMH pual, anreOpandecKnuX ypaBHeHUH | 3amad
HaBBIKAMU MIPUMEHEHUS AKTHUBHOCTb Ha
OCHOBHBIC HOTATIA 1 TBOPHCCKH MOAXOMTH K anred aﬂqecrljcnx METOZOB K 3aHATHUSX: PeLIeHue
MHorousnenst YK-2 ITOPUTMBI PabOTHI C PELIeHHUIO POhEeCCHOHATBHBIX P ‘P
MHOFOWICHAMH sanas PELICHHUIO TEOMETPHUECKUX 3ama4d
’ 3a1a4 KosunokBrym
AKTHBHOCTb Ha
JIOKa3bIBaTh OCHOBHBIC TEOPEMBI, | HaBBIKAMU pabOTEI C
OCHOBHBIC TIOHSTHS aNTeOpHI YK-2 OCHOBHBIC ITOHATHUS 3aHATHUAX: PEUICHNE

peuiaTh 3aaa4u 1o Z[aHHOP'I TEME

MHOT'OMEPHBIMH BEKTOpaAMU

3a1a4

IIkana oneHUBAHUA B PAMKaX 0aJLUIbHO-PEHTHHIOBOM CHCTEMbI: «HEYJOBIETBOPUTEIHHO» — 60 OANJIOB M MEHee; «yAOBIETBOPHUTEIHHO» — 61-80 6amios;

«xopormro» — 81-90 6annos; «otarnuHO» — 91-100 GaymtoB




4. Kpurepum u mKajabl OHeHHBAHUSA

1. AKTHBHOCTDH HA 3aHSITUSIX: pellleHHne 3a1a4

— 20 6am10B BBICTABIISAETCS, €CIIA CTYICHT PEITHI BCe PEKOMEHIOBAHHBIC 3aJauH.

— 16-19 6amoB BBICTABIISIETCS, €CIIH CTYIEHT pemmmni He MeHee 80% peKoMeHIOBaHHBIX 3a/1ad.
—  8-15 GayI0B BEICTABIISETCS, €CIIU CTYACHT penr He MeHee 40% peKOMEHIOBaHHBIX 3a7ad.
— 0-7 6a/UIoB - €CIIK CTYACHT BBIMOJIHWI MeHee 40% 3amaHusl.

2. KosutokBuym

—  36-40 6aI0B BBICTABIISIETCS, €CITH CTYICHT OTBETHII HA BCE OCHOBHBIC U JIOTIOJIHUTEIIEHBIC BOIPOCHI.

— 25-35 GayIoB BBICTABISIETCS, €CIM CTYJICHT OTBETHJI HA BCE OCHOBHBIC BOIIPOCHI, HO OIMYCTHJ HEKOTOPHIE
Ba)KHBIE JICTAITH.

— 14-24 Ganna BeICTaBISIETCS, €CITU CTYACHT OTBETHII Ha MTOJIOBUHY BOIIPOCOB.

— 0-13 6aysIOB - eciiM CTYJICHT HE OTBETHJI Ha BOMIPOCHI WJIM OTBETHIJI YaCTUYHO.

5. TunoBbie KOHTPOJIbHbIE 32JaHUSI U METOAUYECKUE MATEPHAJIbI, ONPeIessolue NPoueaypPbl OlleHUBAHUS
3HAHUH, YMEHHUH, HABBHIKOB M (MJIM) ONbITA [EATEJbHOCTH, XAPAKTEePU3YIOIMUX JTanbl (GopMHUPOBAHMS
KOMIIeTeHIIMii B mpoliecce 0CBOeHUsI 00pa30BaTeJbLHON MPOrpaMMBbl.

5.1. 3apanus.
3anaua 1. Haiiti pa3MepHOCTS BEKTOPHOTO MMPOCTPAHCTBA MATPHII pazMepa 3x2.

3agaua 2. Haiitu koopaunatet Bekropa. a=(0,13,-5,8) B 6a3uce
e =(-1,-1,-2,-3), e&: = (-1,4,0,3), e; = (4,-3,-1,-1), es = (1,1,-2,0).

3agaya 3. OnpenenuTh, KaKUe U3 CUCTEM BEKTOPOB JIMHEHHO 3aBUCHUMBI, a KaKUE - HET:
a)a; = (1,-1,5,-4,-1), ax = (5,1,1,-4,-1), a3 =(-3,0,-3,4,1).

0) a1 = (-5,-1,-1,-1,-2), > = (3,0,0,0,1), a5 = (5,-1,1,2,0), as = (-2,0,-1,-1,0).

B) a1 =(-1,-2,4,2,1), a> = (0,-2,0,-1,-1), a3 = (1,1,-5,-3,-1).

3agaua 4. Haiitu pasmepHOCTb TMHEHHOH 000JIOYKH CHCTEMBI BEKTOPOB
a = (_23 2’15_2’_150)’ a = (_5,554a_45_3’2)5 as = (_333935_2’_2’2)’ as = (_1915_1,_2509_2)'

3agaua 5. [ToampocrpancTso L mpocTpaHcTBa R® ompenessercs Kak MHOXKECTBO BCEX BEKTOPOB, NMapajlIENbHBIX
IJIOCKOCTH X + y + z = 1. Haliti 6a3uc u pasmepHoCTh L.

3apanmue 2.

3anaua 1. Haiitu QpyHIaMeHTaNBHYIO CHCTEMY PEILICHHH OJJHOPOIHON CUCTEMBbI JIMHEHHBIX YPaBHEHHH.
{ mi+2r34+14=325=0
Ty 4+ To+ 2ry + x4 =215 =0
T+ drs + x5+ 3z — 3z =1
Ty + T3+ 13+ 2ry —dr; =10

3apaua 2. Haiitu obuiee perieHue HEOAHOPOIHON CUCTEMBI JTMHEHHBIX YpaBHEHUN
( =z + 219 415 — 4dxy + 325 = 12
Ty + T3 + 215 6
Ty — 219 — 13 + 414 — T5
To + 13 — 4Ty + 15 = 18

]
|

3agaya 3.0npenenuts, sIBISETCS JIM JaHHAs cCUCTeMa JIMHEWHBIX ypaBHEHUH COBMECTHOM.



by + 204 — x5 + x5 + 327 10
Ty — 2T9 — T3 +14 — DT5 +Tg + 237 4
Ty — Tg — Ty — 45 + T6 4
T +3ry +3xy + 315 + x5 + 4y = 2
xy — dag — x4 — 35 +4as — 7 13
Ty — T9 +4dxg +4xy — x5 — 276 + 4dx7 =8
| — T3 — T4 — Tg— Ty = 2

3apanme 3.

3agaua 1. [Iycts @ = (-2, 2,1,-2), b = (-5,-4,-3,2), ¢ = (-3,2,2,-2).
Beraucnute (2a+3b,a+b-2c).

3apgaua 2. [Iycte a = (-1, 1,1,-1), b =(-1,-1,1,1), ¢ = (1,2,2,1) , d = (-4,2,2,-4).
OnpenennTs, KaKue mapbl 3ITHX BEKTOPOB OPTOTOHATHHEI.

3agaya 3. C moMmomIbi0 NPOLEAYPhl OPTOTOHAIHM3AIMM HAWUTH OpPTOTOHANBHBIA Oa3Wc JIMHEHHOW O000JIOUKH
BekTopoB a;=(-2,-1,0,-1,1), a;=(1,1,1,1,1), as=(-1,-2,1,-1,1), a,=(0,2,0,1,1).

3agaua 4. Haiitu xoopnuHatel BekTopa a=(7/5,26/5,-16/5,12/5) B oproHOopMupoBaHHOM Oasuce e,=1/5(1,2,2,4),
e=1/5(-4,-2,2,1), e=1/5(2,-4,-1,2), e~~1/5(2,-1,4,-2).

3agaua 5. C mOMONIBI0 MPOLELYPhl OPTOrOHANU3ALME HAWTH PACCTOSHHE MEXKIY HapauleibHbBIMKM NPSAMBIMU B
POCTPAHCTBE:

Lx=3 _ oy+l o 244 T+5 y—2 z—1
[1_ Jg: +5 Y _

5 -2 -4

5 -2 —4

3agaya 6. C mOMOIIBIO MPOLIEAYPHl OPTOTOHATM3AIMH HAWTH PACCTOSHUE MEXKIY CKPEIIMBAIOIINMHUCS MPSIMBIMA B
MPOCTPAHCTBE:
[, =3 _ y+l _ 244 [, z+3  y—4 _ z-3
j 2.

4 2 —4

" -2 — -4~ =2

3ananue 4.
Hcnonb3yst BO3MOKHOCTH KOMIIBIOTEPHOM alnreOphl PeuTh 3a1a4H

3amgaua 1. Pa3gennTs ¢ OCTATKOM MHOTOWIEH
fx) =6x"+ 13x*+ 14x° + 10x*+ 5x + 2 ma g(x) =3x"+2x + 1

3anaua 2. Haiitn HOJI MmHOTOUNIEHOB
Sx) ="+ 4x*+ 5 + 6+ Tx +2m g(x)=x’ + 5x*+ Tx +2

3agaua 3. Haiitu Bce panmoHanbHbIE KOPHA MHOTOYJICHA
Sx) =6+ 11x* + 11x° + 7x*- 32x + 12

1 2 2
3anaua 4. Haiitu coocTBenHbie uncna matpuip| 2 0 1
21 =2

3anauya 5. Haiitu opTOroHaNIbHYIO 3aMEHY IIEPEMEHHBIX, TPUBOJISIIYIO KBAJIPATHIHYIO (GOpPMY
F(x,y) =202x* +125y*+ 1572*- 36xy + 108xz - 24yz
K IMaroHaJbHOMY BHUIY.

5.2 Bonpochbl K KOJIOKBHYMY

Bomnpocel Kk KoI0KBUYMY 1.

1. VYHapHble U OMHApHBIE ONEPaIHH.

2. TI'pynmel. AKCHOMBI TPYIIIBL

3. I'pymma moacraHoBoK. Ywmcmo amemeHTOB. Ilpomsenenme. OOpaTHbIA 37meMeHT. L[ukimudeckas 3amuch.
Pasnosxenme B He3aBUCUMBIE ITUKITHI.

4. T'pynna noxncranoBok. Tpancnosuiuu. PaznoxeHne B MpOU3BEIEHUE TPAHCIO3UINMI.
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4.
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9.
1

0.

I'pynna noacranoBok. MuBepcuu. YeTHbIe U HEYETHBIE IOJICTAHOBKU. TeopeMa 0 YETHOCTU U HEUETHOCTH.
AKCHOMBI KOJbIIa, aCCOLUATUBHOrO KOJIbLIa, KOMMYTaTUBHOTO KOJIbLIA, KOJIbLIA C €AMHULICH, MO,
Martpursl. Cymma, Ipou3BeIcHHe Ha YHUCII0, Tponu3BeAeHue MaTpull. Kosbiio MaTpwir.

OrnpeaenuTeny U UX OCHOBHBIC CBOHCTBA.

OnpenenuTens OI0YHO-TPEYTONBHOM MaTpuibl. ONpeaennTeNb TPONU3BEICHNUS MATPHII.

Pasnosxenne onpenenuTens Mo CTPOKE U CTOJOIY.

Oo6parHas marpuna. ®opmyia. Kpurepuii cyniectBoBaHusl.

Cucrembl TMHEHHBIX ypaBHeHUH. [IoHSITHE YacTHOTO pelieH sl U O0IIEeTO PEeIICHMSL.

KpamepoBckue cuctemsl - permeHne n*n ¢ moMoIIbi0 0OpaTHOH MaTPHIIHL.

Kpameporckue cuctemsr u hopmysr Kpamepa.

15. JIuneitHple MPOCTPaHCTBA BEKTOPOB IJIOCKOCTH U 3-X MEPHOTO MPOCTPAHCTBA, CTPOK, CTOJIOIOB, MATPHII.
JluneiiHble KOMOMHAIINY, TUHEWHAS 3aBUCUMOCTh ¥ HE3aBHCUMOCTh B BEKTOPHBIX MIPOCTPAHCTBAX.
Kpurepuii nis onpegenurtenis paBeHCTBA HYJIIO.

Bomnpocs! k K0JL10KBUYMY 2.

XA~

bununeiinsie n kBagpaTUdHbIe (GOpMBI. MaTpUYHAs 3allMCh U 3aIMCh Yepe3 CKAIIPHOE POU3BEICHNUE.
[MonmoxxuTenbHO onpeiesieHHbIe KBajpaTuanbie hopMmbl. Kputepuii CunibBectpa.

CkalisipHOE TIPOU3BEICHUE, COOTBETCTBYIOIIEE IMOJIOKHUTEIBHO OPE/ICIICHHON KBaIpaTUYHOHN (opMe.
Komsio maorowienos P[x] Ham monewm P.

Jlenenrie MHOTOWICHOB. HenmpuBoIMMbIE MHOT'OUJICHBI.

Cxema ['oprepa.

HO/] muorounenos. Anroput™ EBkinaa.

Csoiictea HO/.

Pa3noxuMOCTh MHOTOWICHOB Ha TIPOCTHIC MHOKHUTEIIH.

. PanmonanpHble KOPHU LEIOYMCICHHBIX MHOTOYJICHOB.

. Anrebpandeckas 3aMKHYTOCTb ITOJISI KOMIUIEKCHBIX YHCEIl.

. CBoiicTBa MHOTOWIEHOB HaJ] IT0JIEM BEIIECTBEHHBIX YHUCEIL.

. JIuneiinsle npeoOpa3oBanus. MaTpuna JTHHEHHOro npeoOpa3oBaHus B JaHHOM Oa3uce.

. Matpuna nepexona ot 6a3uca x 6azucy. MaTpuubl JMHEHHOTO TpeoOpa3oBaHMs B pa3HBIX Oa3ucax.
16.
17.
18.
19.

OproroHansHbIe TPe0Opa30oBaHus U MaTPHUIIBl. KpuTepnii OpTOrOHATEHOCTH MaTPHIIBL.

CoOcTBeHHBIC BEKTOPa M COOCTBEHHBIE 3HAYCHUS IMHEHHBIX PEe00pa30BaHUil U MaTpUL. AJTOPUTM ITOHMCKA.
[MpuBeneHNEe CUMMETPUUECKONW MATPHLIBI K AUATOHATIBLHOMY BHIY OPTOTOHAJIBHBIM PE00pa30BaHUEM.
[IpuBenenne kBaapaTnaHON (POPMBI K KAHOHHYECKOMY BUAY OPTOTOHAIBHBIM ITPE0Opa30BaHUEM.

5.3 Bonpocel K 3K3aMeHy

XA~
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[Tons. AKCMOMBI TTOJISI.

Xapakrepuctuka noiid. [Tojae BBIYETOB 1O OPOCTOMY MOIYJIIO.

BexTopHbie mpocTpaHcTBa. AKCHOMBIL.

JIuneiinas 3aBUCUMOCTb U HE3aBUCUMOCTb.

Jluneitnas 3aBucumoctsb B E2 1 B E3.

Jlemma o 3ameHe.

basuc u pasMepHOCTs BEKTOPHOT'O ITPOCTPAHCTBA.

Teopema o Oasmce.

N3oMopdu3M BEKTOPHBIX TPOCTPAHCTB. M30MOpGhH3M MPOCTPAHCTB OJHON pa3MEPHOCTH.

. Jluneitnble nognpoctpancTBa. JInneiiHas obonouka

. Jluneitnple MHOTOOOpa3us. Hanpasnsromiee HOANPOCTPAHCTBO U pa3MEPHOCTD JIMHEHHOTO MHOT000pasusl.

. O0miee pemieHre 0THOPOIHON CUCTEMBI TMHEHHBIX ypaBHeHHA. Ero pasmepHocTs. DyHaaMeHTaIbHasS

. Ioms. Xapakrepuctrka moinsi. OTcyTcTBre Aenutesnei Hys. [lonst Beraeros.

. BexTopHble pocTpaHcTBa. AKCHOMBEI.

. JInneiiHas 3aBUCHMOCTB U HE3aBHCUMOCTB B BEKTOPHBIE TpOocTpaHcTBaX. CBOMCTBA TMHEHHONW HE3aBUCHMOCTH.
. JleMma o 3ameHe.

. Baswuc u pasmepHOCTh BeKTOpHOTO MpocTpaHcTBa. Teopema o Oazwuce.

. 3omopdu3mM BEeKTOpHBIX MPOCTpaHCTB. M30MOpPH3M MPOCTPAHCTB OAHON Pa3MEPHOCTH.

. JInHeWHbIE TOAIPOCTPAHCTBA M IMHEHHBIC MHOTO00pa3HsL.

. PaamMepHOCTB 00111€TO pEeLIeHUS! OAHOPOTHON CUCTEMBI TMHEHHBIX YpaBHEHHH.

. Teopema 006 oO11eM pereHn HEOAHOPOJHOM CUCTEMBI IMHEWHBIX YpaBHEHUH.

. EBKJIIMIOBBI IpOCTpaHCTBA. AKCHOMBI.

. CBoiicTBa OPTOTOHANTBHBIX U OPTOHOPMHUPOBAHHBIX CHCTEM BEKTOPOB B EBKIMIOBBIX MPOCTPAHCTBAX.

. IIponienypa opToroHanu3anuy 1 OpTOroHaJbHbIE 0a3uchl B EBKINAOBBIX MPOCTPaHCTBAX.

. OproHopMupoBanHsiii 6azuc. Teopema 00 nzomoppusme EBKIMIOBBIX IPOCTPAHCTB.

. llonoxwurensHO ompeAeneHHbIE KBaapatudable (opMbl. CKalgpHOE TPOU3BENEHHE, COOTBETCTBYIOIIEE

MOJIOKUTEIILHO ONpEe/ICHHON KBaApaTHIHOU (popme.



27.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.

TeopeMa o nejaeHUH MHOTOYWIEHOB B KoJible P[x] Hag monem P.

Cxewma I'opHepa.

HO/] muOTOuneHoB. AnroputMm EBkimnaa.

Ocuosnbie cBoiictBa HO/I.

Pa3noxumMocTh MHOTOWIEHOB Ha TIPOCTHIE MHOXKHATEIH.

ParnonanpHbIE KOPHU IETOYHCIEHHBIX MHOTOUYJICHOB.

MHoOTOWIEHBI HaJl TIOJIEM BEIICCTBEHHBIX YHCEIL.

Jluneiinbie npeoOpa3oBanus. MaTpuiia JMHEHHOTo peoOpa3oBaHus B JaHHOM Oa3uce. Marpuiia nepexona oT
Oasmrca k 6aszucy. MaTpuIrsl THHEHHOTO MpeoOpa3oBaHUs B pa3HbBIX Oa3ncax.

OpToroHansHEIE TIPe0Opa30BaHUS U MaTPUIIBL. KpuTepnii OpTOroHaTFHOCTH MATPHIIHL.

CoOCTBeHHBIE  BEKTOpa ¥ COOCTBEHHBIC  3HAUCHHUS  JIMHEHHBIX  TpeoOpa3oBaHM W MAaTpHIL.
XapakTepuCTHUECKUI MHOTOUIICH MaTPHIIEL.

OpTOHOPMHUPOBaHHBIHN 0a3nC U3 COOCTBEHHBIX BEKTOPOB CHMMETPUIECKOT0 TpeoOpa3oBaHHUs.

3aMeHa MEepeMEeHHbIX B KBajapaTuuHOU (opme. [IpuBeneHune KBaapaTU4HON (HOPMBI K AMArOHATBHOMY BUIY
OpPTOTOHAJBHBIM MPEOOPA30BAHUEM.



