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1. Mecto nucuuminnbl B crpykrype OITIOII

Huctummuaa b1.0.06.03 Jluneiinas anredpa OTHOCUTCS K 00s13aTeIbHON 4acTH 00pa30oBaTebHOM
POTPaMMBI.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMM OCBOEHHMSI 00pa30BaTeJLHOW MNporpaMMbl (KOMIETEHHUSIMM W HHIAMKATOPaAMU
JIOCTHKEHUS KOMITEeTEHIHA)

DopmupyemMbie Ilnanupyemble pe3yabTaTbl 00y4yeHusi no gucuniuinie | HauMeHoBaHue 0lIeHOYHOI0 CpeICTBA
KOMIIeTCHIIUH (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xom, comep>kaHUE | MOCTHIKEHHS] KOMIETEHIUH
KOMIIETEHIHH) HNuaukarop nocruskenusi | PesyabraTsl 00ydeHus Hdas Tekywero | Jdas
KOMIIETCHUM U 10 JUCHUIIMHE KOHTPOJISA MPOMeKYTOYHOM
(xon, COJIEpKaHNE yCneBaeMoCcTH arrecranuu
HMHJMKATOPA)
OIIK-1: Cnocoben OIIK-1.1: 3naem OIlK-1.1: Koumponvras
pewanms 3a0ayu @ynoamenmanvivle 3aKOHbL 3nanue ¢pynoamenmanbHoix paboma Mesamen:
npOPeccuoHarbio | dysyxy u mamemamuxu, 3aKOHO6 U NPAKMUYECKU 3adauu
OesimenvHOCmU Ha
Memoobl MAmMeMamuieckozo  |OpUeHmupOBaHHbIX 1%
0CHOBE NPUMEHEHUSL . OHMPONbHBIE
AHATU3A U MOOETUPOBAHUSL pe3ynomamos auHelHoul
ecmecmeeHHOHAYYHbl 60npoChl
Yu OIIK-1.2: Ymeem pewams aneebpul
obujeundICeHepHbIX 3a0auu npogheccuoHanbHOU
3HaHu12, Memooos OesamenbHOCmuU Ha 0CHOGE OIIK-1.2:
MAMEMAMUYECKo20 | npuMeHeHus.
Yuenue pewams 3a0auu
anaiusa u ecmecmeeHHOHAYUHBIX U .
J S — § npogeccuonanvHoll
mooenup 00UjeUHIHCEHEPHBIX SHAHUIL 0
eSIMeNbHOCIU HA OCHOBE
OIIK-1.3: Umemb nagviku ) .
npUMeHeHUs 3HaHull 8 obaacmu
npuMeHeHUs GuauIecKux o
JIUHEUHOT aneedpul
3AKOHOB U MAMEMAMUYECKUX
Memo008 05l peweHs 3a0ay
. OITK-1.3:
npogeccuonanbHoll
Braoenue nagvixamu
desmenbHOCMU
NPUMEHEHUS MAMEMAMUYECKUX
meopemuueckozo u
Memo008 uHelHoU aneedpuvl 01
NPUKIAOHO20 Xapakmepa
pewienus 3a0ay
npogeccuonanvHoll
OdeamenvHocmu
meopemuyecko2o u
NPUKIAOH020 Xapakmepa
3. CTpyKTypa M coJepkaHue TUCUUIIMHBI
3.1 TpyaoeMKoOCTbh JUCUMIIJIMHBI
O4YHasl
Oo0mast Tpy10eMKOCTb, 3.€. 4
YacoB no yuedOHOMY IJIaHy 144
B TOM YHCIIE
ayIUTOPHbIE 3aHATUS (KOHTAKTHasI padoTa):




- 3aHATHS JIEKIIHOHHOI'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNA (IPAKTHYeCKHe 3aHATHA / T1a0opaTopHbIe padoThI) 32

- KCP 2

caMocTosITeIbHasi padoTa 42

IIpome:xyTounas aTTecTanus 36
JK3aMeH

3.2. ConeprxaHue TUCIHUAIINHEI

(cmpykmypuposannoe no memam (pazoeiam) ¢ yKasaHuem omeeodeHH020 Ha HUX KOIU4ecmad

aKademMuyecKux 4aco u 8Uuobl Y4eOHbIX 3aHAmull)

HaumMeHnoBaHue 1 KpaTKOE COJepyKaHKUE Pa3feNoB U TEM JUCHUIIIUHBI Bcero B TOM 4HCJIe
4ackl
( ) KonTakrHas pabora (pabora Bo
B3aUMOJICHCTBHH C MPEMOaBaTENeM),
4ackl U3 HUX
3aHITHS CamocrosiTenbHas
CEMHHAPCKOT0 pabota
3ansTus THTIA obyuaromeroc,
JIEKIMOHHOrO | (mpakTHieckue | Beero Jackl
THIA 3aHATHs/Tabopa
TOPHBIE
paboTsI), Yachl

b b b d o

0 0 0 0 0
1. Beenenue. Anrebpa matpuil. Onpenenurtenu. [loHsTHE MATPHIIBL.
OCHOBHBIE ONepalyy HaJ MaTpuLaMy, GYHKIUU oT MaTpull. CreruaibHble
BHIbI MAaTPHILl (CHIMMETPHYHEIC, 3PMUTOBBI, OpTOroHaNBHBIC) OnpenenuTend,
OCHOBHBIE CBOMCTBA M METO/BI BBIYHUCIICHUS ompenenuTeneit. @opmymna 20 6 6 12 8
IIOJTHOTO Pa3JIoKEHUs onpenenuTens u reopeMa Jlamnaca. [Tonstue odpaTHOi
MaTpHILIb], HAXOXKAECHHUE €€ 3JIEMEHTOB KaK PEIIeHHEe CUCTEM yPaBHEHHH.
Pemrenne MaTpuuHbIX ypaBHeHUH. JIMHEHAs HE3aBUCHMOCTh CTPOK M PaHT
MaTpuusl. Teopema o 6a3MCHOM MHHOpE.
2. CucreMbl TMHEHHBIX ypaBHEeHHH. ONpeienieHre U CBOHCTBA CHCTEM
nuHelHbIX ypaBHeHuil. Teopema Kponekepa-Kanemmm. ®opmynst Kpamepa.
CucteMbl OTHOPOIHBIX JIMHEHHBIX yPaBHEHHH, CBOMCTBA (yHIaMEHTAILHON 16 4 6 10 6
CHCTEMBI PELICHUI KaKk BEKTOPHOTO IpocTpaHcTBa. HaxoxeHne obmiero
pEIICHUS CUCTEMBI HEOHOPOIHBIX TMHEHHBIX YpaBHEHHUM.
3. JIuneiinble mpoctpaHcTBa. OnpereneHie U CBOHCTBA JINHEHHOTO
MPOCTPaHCTBA. baszuc 1 pa3MepHOCTh B TMHEWHBIX MPOCTPAHCTBAX.
INoanpocTpaHcTBa TMHEWHBIX TPOCTPAHCTB. Pa3iioxkeHne npocTpaHcTBa B
IPSIMYIO CyMMY MOAIpocTpaHcTB. [IpeodpasoBanue 6a3ucOB U KOOPAUHAT 26 3 8 16 10
BEKTOPOB, MaTpHIla peoOdpa3oBaHus. EBKINIOBHI IPOCTPaHCTBA, CBOWCTBA
CKaJISIPHOTO TIPOM3BeieH s, MaTpuia [ pama. OpTOHOPMHUPOBaHHBIN Oa3uc,
Meto] oproroHanm3anuu ['pama-IImunra. KomruiekcHbie eBKIHIOBBI
MIPOCTPAHCTBA.
4. Jluneiinsie oneparopsl. Onpe/eNieHne 1 CBOMCTBA JIMHEWHOTO OIepaTopa.
Marpu4Hoe npecTaBlIeH e JINHEHHOTo ornepaTopa. Sapo u o0pa3 JIMHEHHOro
omneparopa. [IpeobpazoBanue MaTPHIIBI IMHEHHOTO ONepaTopa Mpu 3aMeHe
6asuca. VluBapuaHTHBIE oanpocTpancTBa. COOCTBEHHBIE 3HAYCHHS U
COOCTBEHHBIE BEKTOpa JIMHEHHBIX onepaTopoB. JIMHelHbIe onepaTops! B 26 8 8 16 10
EBKJIMIOBBIX IpocTpaHcTBax. ConpsKeHHBIH OrepaTop, CaMOCOIPSKEHHBIE
omnepatopbl. CBOWCTBA COOCTBEHHBIX 3HAUEHHUIT M COOCTBEHHBIX BEKTOPOB.
JlnaroHanbHBINA BHJT CAMOCONPSKEHHBIX o1epaTtopoB. OpTOroHaNbHbIE U
YHUTapHBIE ONEPaTophl.
5. KBanpartuunsie ¢popmsl. OnipesienieHne 1 CBONCTBA OMIIMHEHHBIX 1
KBaJpaTH4HBIX opM. Matpuia omnineiHo# dpopmbl. [IpeodpazoBanue
MaTpuilbl OMITMHEHHO U KBaJpaTHIHOM g)OpMLI IIpY 3aMeHe 0asznuca. Meton 18 6 4 10 8
Jlarpanxa, METOJ1 OpTOrOHAIBHBIX IPeoOpa3oBaHuil 1 MeTo 1 SIKkoOu Juis
MPUBEICHHS KBaAPATHIHOHN (POPMBI K AnaroHanbHoMy BuAy. Knaccudukanus
kBagpaT4HbIX hopm. Kpurepuii CuibBectpa.
ArtTtecranus 36
KCP 2 2
Htoro 144 32 32 66 42

4. YueOHO-MeTOAUYECKOE O0ecieYeHHe CAMOCTOSTEIbHOI PadoThI 00y4al0IMXCH




J.B. Xomurtikuii, "OCHOBBI aHATUTHYECKON T€OMETPUU M TUHEHHON areOphI”, KOHCIIEKT JICKIUH,
2022.

5. ®oHJ OUWEHOYHBIX CPEACTB JJIf TEKYHIEro KOHTPOJISAA YCIEBAEMOCTH W IPOMEXKYTOYHOM
aTTecTAlMU MO JUCHHUIINHE (MOIYJIIO0)

5.1 TunoBble 3a1aHUsA, HEOOXOAMMbIe /IJIsl OLIEHKH Pe3yJbTATOB 00y4eHHUs NPHU NMPOBeIeHUHU
TeKYLero KOHTPOJISl yCIIeBAeMOCTH € YKa3aHHeM KpPUTepHeB UX OLleHNBAHUS:

5.1.1 Tunossle 3agaHus (oneHoO4YHOe cpeAcTBO - KoHTpoibHasA padoTa) ISl OLeHKH
copmupoBannoctu komnerenunu OIK-1

Tema «MaTpHnbl, MATPHYHbIC YPABHEHHS, CHCTEMbI JIHHEHHBIX YPABHEHH N

Bapunanr 1
3agaHue |
. 0 1 0 —i
Haiitu xomMmyTatop [oy. 0_‘,] 1A MaTpul [laynmn o, = 1 o Ho, =|. 0
’ i
3agaHue 2

PemuTe MaTpHYHOH ypaBHEHHE
13 =2 -1 2
X = _
5 -4 |-5 6

3aganue 3
Haiith o0miee penieHHe CHCTEMBI THHCHHBIX YPaBHECHHH:

2x, +x, +x; =4

BapumanTt 2
3aganue |

0 1 1 0O
HO.
0 -0 -1

HaiiTH KoMMyTaTop [Gy. G,] A1 MaTpHn [laynn &, =

3aganue 2
Pemnte MaTpHUHOH ypaBHEHHE

I 2 3 5
X =
3 4 S 9

3agaHue 3
HaiiTa o0niee pemeHne CHCTEMBI THHEHHBIX YPaBHEHHI:

X, +2x, +x;,+0x, =2
2y, +3x, +0-x, +x, =1



Kpurepun ouenuBanus (oueHouHoe cpeacTBo - KoHTposibHas padora)

Onenka Kpurepun ouneHuBaHust

OO0y4aeMblil YCIIEITHO PEIIUIT MOJIOBUHY MM 00Jiee TIOJIOBUHBI 3371a4 U3 KOHTPOJIBHON

9TeH
3AUTCHO  yaGoTsr

HC

3a9TEHO OOy4aeMblii permi MeHee MMOJIOBUHBI 33/1a4 U3 KOHTPOJIBHON pabOThI

5.2. OnucaHue MKaja OLlCHUBAHUSA PE3YJIbTATOB oﬁyqe}mﬂ o JUCHHUIIJIMHE IMPH l'lpOMC)KyTO‘lHOﬁ
arrecranuun

IIkana oueHuBanusi cGOPpMHUPOBAHHOCTH KOMIIETEH UM

YpoBen
b
copmu HEYA0BJIETBOP YAOBJIETBO 04YeHb
10X 0 X0po1o OTJINYHO NPeBOCX0IHO
POBaHH HUTEJIbHO pUTEIbHO X0po1o
ocTu
KOMIIET
eHIuit
(MHAUK
aropa
AOCTHXK He 324TeHO 32a4TEHO
eHust
KOMIIET
eHIIHIT)
YpoBeHb
OtcytcTBHE Yposenb poBet
. . 3HaHHU B
3HaHUU MuHuManeH | 3HaHUH B oGBeME VYpoBeHb
TEOPETUYECKOTO [ o0BeMe, ’ 3HaHUU B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaia. . JIOTTYCTHMBI | COOTBETCTBY o0beme, .
3HAaHHUH HIDKE 9 oIeM 3HaHHUU B
HeBo3MoxxHOCTD i ypOBEHb IOLIEM COOTBETCTB
MHUHHMAJIEHBIX 9 mporpaMme obOneme,
3HaHWS | OLCHUTH MOJHOTY . 3HAHUH. porpaMme yIOILEM
. TpeOOBaHHH. MTOJTOTOBKH MIPEBBIIIAONIE
3HaHUH HonymeHo MTOJTOTOBKH TporpamMme
Hwmenn mecto . Jomymeno M MPOrpamMMy
BCJIEICTBUE MHOTO . JomymeHo TTOJITOTOBK
rpyObIe OMUOKH HECKOJIbKO MO/IFOTOBKH.
OTKa3a HEeTpyOBIX HECKOJIBKO u. Ommbok
HeCyIleCTBE
oOyyaromierocst OT Q1117 (1) 3 HETpYOBIX HHIX HeT.
OTBETA Omrb0oK
omnboK
IIponemonc
TPUPOBAHEI
[Iponemonc pHp
IIponemoHnc | Bce
IIponemoHc | TpupoOBaHbI
TPUPOBAHBI | OCHOBHBIC
TPUPOBaHBI | BCE
BCE yMEHUS. [IponemouncTp
OCHOBHEIE OCHOBHBIC
OtcyTcTBHE OCHOBHBIE Permiensl HMPOBaHbI BCE
[pu perrennn YMEHHUSL. YMEHHUs.
MUHUMAJIBHBIX yMeHI/lﬂ. BCC OCHOBHBIC
. CTaHAApTHBIX Pemiensr Pemennl Bce
YMEHUH. Permrensl Bce | OCHOBHBIE YMEHHUs.
3aJa4 HE THUIIOBBIC OCHOBHBIC
HeBo3MoxHOCTB OCHOBHBIE 3a7a49u ¢ Permrenst Bce
MPOJEMOHCTPUD | 3aJaudl ¢ 3a7a4yu ¢
OIICHUTDH HaJIM4Ke 3a7a4i. OTIETHHBIM | OCHOBHBIE
Ymenus N OBaHBI HErpyObIMH HerpyOBsIMU
YMeHU# BrimonHeHs | 1 3aJa4m.
OCHOBHEIE omuOKaMu. | OmHOKaMH.
BCJIE/ICTBUE BCE€ 3aJlaHHsl | HECYLIECTB BhbinosHeHbI
ymenus. Umenu | Beimonnens! | BoimonHenst
OTKa3sa B IIOJIHOM CHHbBIMU BCC 3aJ1aHUA, B
MeCTO IpyObIe BCE BCE 3aJIaHUs
00y4aronerocst ot o0bemMe, HO | HeJoYeTaM | MOJHOM
OIIUOKU 3aJJaHus, HO | B IIOJTHOM
OTBETA HEKOTOPbIC U, o0beme 6e3
HE B obbeme, HO
c BBITIOJTHEH HEIOYETOB
MIOJTHOM HEKOTOpbIE
HeIoYeTaMH | Bl Bce
obbeme c
3aJjaHus B
Heo4eTaMu
TTOJTHOM
o0bemMe
OtcytcTBHE IIpu pemenun Nmeetcs IIponemonc | Ilpopemonc | Ilponemonc | IlpomemoncTp
06a30BbIX CTaHJAPTHBIX MUHMMQJIBH | TPUPOBAaHBI | TPUPOBAHbI | TPUPOBAHBI | MPOBAH
HaBbiku | HaBBIKOB. 3a]a4 He BIif HA0OP 0a3oBbIC 0a3oBbIC HABBIKA TBOPYECKHUI
HeBo3MoxHOCTB MPOJEMOHCTPHP | HABBIKOB HaBBIKYU [IPH | HABBIKH IIPU | TIpU MOJIXOJT K
OIICHUTPH HAJIMYKE | OBaHBI 0a30BBIC | JUIA peIIcHAU peIIcHAU peleHun PEIICHHIO




HaBBIKOB
BCIIC/ICTBUE
oTKaza
oOyyJaronerocst ot
oTBeTa

HaBbIKH. MMenu peueHusa CTaHAapTHBI CTaHAapTHBI HECTaHAapT HECTaHAAPTHBI

MecTO rpy0bIe CTaHJAPTHBI | X 3a/1a4 C X 3a7a4 6e3 | HbIX 3a7@4 | X 337134
OIIUOKU X 33724 ¢ HEKOTOPBIM | OIIMOOK U 0e3
HEKOTOPBIM | U HEJI0YETOB omboK u
u HEJI0YETaMH HEJI0YETOB
HEJI0YeTaMHu

IIkaja oueHUBaHMS P MPOMEKYTOUYHOM aTTeCTAIUU

Onenka YpoBeHb NOATO0TOBKH
NPeBOCXOHO Bce xomneTeHnny (YacT KOMIIETEHIIUH), Ha (POpMUpPOBaHKE KOTOPHIX HalpaBleHa JUCIUIIINHA,
c(OpMHPOBaHEI HA YPOBHE HE HIDKE «IIPEBOCXOHO», HIPOJEMOHCTPUPOBAHEl 3HAHUS, YMEHHUS,
BIAJICHUSI 110 COOTBETCTBYIOIIMM KOMIIETCHIIMSAM Ha YPOBHE BBINIE MPEILyCMOTPEHHOTO
IpOrpaMMon
OTJINYHO Bce xommeTeHIny (4acTH KOMITETEHINH), Ha (JOpMUpPOBaHHE KOTOPHIX HAaIpaBJIeHA JMCIUILIMHA,

copMHPOBaHbI HA YPOBHE HE HUKE OTIHIHON.

OYeHb X0pPOILO

Bce xoMnerenuu (YacTa KoMIeTeHnuit), Ha popMHpOBaHIEe KOTOPHIX HAIIPaBICHA JUCIUILINHA,

3a4TeHO
c(hopMHPOBaHEI Ha YPOBHE HE HU)KE «OUCHB XOPOIIO)
XopouIo Bce xommeTeHIny (4acTH KOMITETEHINH), Ha GOpMUpPOBaHHE KOTOPHIX HAllpaBJIeHA AUCIUILIMHA,
copMHPOBaHBI HA YPOBHE HE HIKE «XOPOIIOH.
yaoBjieTBopuTeab | Bce kommeTeHInY (YacT KOMITETEHIHNH), Ha (JOpMUpPOBaHNE KOTOPHIX HAapaBlIeHa AUCIUIIINHA,
HO copMHpOBaHEl Ha YpPOBHE HE HI)KE «YIOBICTBOPUTENBHO», NPU STOM XOTS OBl OJxHA
KOMIIETeHIHs c(hOPMUPOBAHA HA YPOBHE «yJOBJICTBOPHTEIHHOY»
HeynoBJjerBopute | XOTs ObI OJJHA KOMIETEHIMS CQOPMUPOBaHA HAa YPOBHE «HEYIOBIETBOPUTEIHHOY.
JILHO
He 324TeHO
J10X0 Xorts OB 0JTHa KOMITETEHIUS CHOPMHUPOBAHA HA YPOBHE IITIOXO

5.3 TunoBbie KOHTPOJIbHbIE 32/IaHUA WM HHbIE MATePHAJIbl, HEOOXOAMMbIE 1JIs1 OLIEHKHU
pe3yabTaToB 00y4YeHHs HA POMEKYTOUYHOI aTTeCTAlNU

5.3.1 TunoBsble 3a1aHNsl, BBIHOCHMbIC HA IPOMEKYTOYHYIO ATTECTAIUIO:

OueHo4HOe cpeacTBo - 3a1a4u

Ik3amen

Kpurtepun ouennBanus (3agaqu - IK3aMeH)

Onenka

MMPEBOCXOJHO

OTJIIMYHO

Kpurepun ouennBanus

O6y‘laeMLII>i CaMOCTOSATCIIbHO U ITPABUJIBHO PCHINII 3a1a4y B ouinere u

OTBETHII B IIOJIHOM 00BEME Ha BOIIPOC B 6I/IJ'ICT6, a TaK)XKC Ha

JOMOJIHUTEIIbHBIN BOIIPOC MOBBIIICHHOMH TPYAHOCTH.

OOy4JaeMblii CAMOCTOSITENTFHO U NMPABUIIBHO PELIII 33/1a4y B Ouiere u
OTBETHJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, a TAK)Ke Ha
JIOTIOJTHUTEIIBHBIN BOIIPOC.




Onenka

OYeHb XOpOLIO

XOpOLIO

YIIOBJIETBOPUTEIILHO

HCYAOBJICTBOPUTCIILH
0

I1JIOXO

Kpurepun oueHuBanust

OOy4JaeMblii CAMOCTOSITENTFHO U MPABUJIBHO PELIII 33/1a4y B Ouiere u
OTBETHJI B TIOJTHOM 00BEME Ha BOMIPOC B OMIIETE, HO HE OTBETHII B TIOJTHOM
00bEME Ha TOTIOJHUTEIBHBIN BOIIPOC.

OOy4JaeMblli CAMOCTOSITENTFHO U MPABUIILHO PELIII 33/1a4y B Ouiere u
OTBETHJI C IOCTATOYHOH MOJIHOTOM Ha BOIIPOC B OMIIeTe, IEMOHCTPHPYS
HaBBIKM 000CHOBaHMS TEOPETUUECKUX MOJI0KEHUH ¢ TOMOIIBIO
IIPENOAABATEIA.

O6yqaeMblﬁ MPUMCHAI ITPABUJIBHBIC MCTOABI AJI pCUHICHUA 3ala4U B ouere
" pacCKai3ajl OCHOBHBIC ITOJIOKCHUA TCOPCTUUICCKOTO BOIIPOCa oe3
06OCHOBaHI/I$I, C IMOMOLIBIO NPpCIOAaBaATCIIA.

O6yqaeMblﬁ HC CMOT"' IPUMCHUTD IMPABUJIBHBIC MCTOABI AJId PCUICHUA 3aa4n
B OumieTe u He pacckasajl OCHOBHBIC ITOJIOKCHUA TCOPECTUYCCKOI'O BOIIPOCaA.

OO0y4aemblil HE CMOT IIPOJIEMOHCTPUPOBATH KaKHE-TUO0 METObI JIs
pelieHus 3a/1a4u B OMieTe U He paccKa3ail HUKAKUX MOJI0XKEHUH
TEOPETUYECKOI0 BOIIPOCa.

Tunossble 3aganus (3agaun - Ik3aMeH) AJs oueHKH chopmMupoBaHHocTu komnerenun OITK-1

(CrnocobeH pemath 3a1a4u mpodhecCHOHATLHOM e TEIIbHOCTH Ha OCHOBE TIPUMEHCHUS
C€CTCCTBCHHOHAYYHBIX U O6HI€I/IH)K€H€pHBIX 3HaHI/II71, MCTOAOB MAaTEMAaTHUYCCKOI'O aHaJIn3a 1u

MOJIETTUPOBAHUS)



3azaHue 1.

ITpu KaKHX 3HAYeHHIX apaMeTpa / KBaapaTHuHad GpopMma ¢ MaTpHIed

SAB/IAETCA IIOJOXHTEJIBHO OHpeﬂQIIéHHOﬁ?

3aganue 2.
. -9 34
ITpu KaKHX 3HaYeHHAX IapaMeTpa / KBaapaTH4Has popMma ¢ MaTpHIeH 3 1 ABJIAeTCA
A —
OTPHUATEIBHO OIpeAeIeHHOH?
3ananme 3.
5 2 -1
ITpn KaKHX 3HAYeHHAX IapaMeTpa / KBaJpaTHuHad gopmac Matpmmedt |2 1 -1
-1 -1 2

ABIETCA INOJOXHTEIIbHO onpenenémioﬁ?

3azaHue 4.

;.
PemmTs MaTpHUHOe ypaBHeHHe: X “; ;” =||7 10||

1 1 B 4
3 13
3azaHue 6.

Haiitu x03Q$HIIHEHTHI Gy, @), @, MHOTOYIeHa BTOPOH CTeNeHH f(t)=ay+a 1[+03r’, ©CJIH H3BeCTHO,
gro f(1)= -1, fi—-1)=9, f(2)=-3.

3azaHme S.

Pemmuts MATPHYHOE YPaBHEHHE!

3azaHue 7.

2 2 2
Iyets A(X) = X; +X; — X3 —xBagpatuuHad GopMa B THHEHHOM NpOCTpaHCTBe L. SIBseTcs
¥ THHeHHBIM INOANPOCTPAHCTBOM L MHOXeCcTBO M BeKTopoB X, € M taxux, uro

A(X,,) =207

3azaHue 8.
1

3 4

7 9

PeIHTh MaTpHYHOE YPaBHeHHe: X
10 13

3ananue 9.

MeTozoMm Jlarpamka IpHBECTH KBAIPATHIHYIO HOPMY B IIPOCTPAHCTBE R,
A(x,.Xy) = 2x{ + 4x,X, K IMaroHaTsHOMYy BHIy. SIBTZeTCS TH 5Ta hopMa
3HAKOONpeaeIeHHOR?

3azanue 10.

J1aHO MPOCTPAaHCTBO P, MHOTOYIEHOB CTeNeHH He Bble 7. IToKa3aTh, 9TO MHOXeCTBO L
371eMeHTOB f{f) 3Toro npocTpascTBa, 1A KOTOphIX f{1)=0, 00pa3zyeT NOANPOCTPAHCTBO, H HAHTH
ero pa3MepHOCTb.



3aganHue 11.

B mpocTpaHCTBe MHOTOWISHOB f{f) cTelleHH He Bblllle 2 OINpeAeNeHO CKATIPHOe NIPOH3BeIeHHe
(f.g)=fogo+fig1+f>g2 Toe fi H gy ecTh Koa’q)tpnnnen'rm IIPH cTeneHsX . [IpoBepHTH, 9TO NPH TAKOM
CKATIPHOM IPOH3BeAeHHH 0asHuc {1, 7, '} ABIgeTCS OPTOHOPMHPOBAHHBIM. HafiTH MaTpHITy
conpspKEHHOTO oneparopa D* mng oneparopa anddeperuupopanns D=d/dt B 7aHHOM Oa3Hce.

3azanue 12.

Haiitu sapo u odpas oneparopa A4 (ykasate 6asuc B ker 4 uim A) w14 oneparopa, 3aJaHHOTO

25 60
cBOei MaTpHIleli 4 B CTAHAAPTHOM Oa3HCe MPOCTPaHCTBA Ry 4 = ( 60 144) '

3ananue 13.
B npocTpaHCTBe BelecTBeHHBIX MAaTpHI NXN ollpeiesIeHO CKaIIpHOe NPOH3BeeHHe

(X.Y)= Z Xj Vi - B 3TOM Xe npocTpaHCcTBe AeficTByeT oneparop ¢(X) mo mpaBHaIy Q(X)=AX,
i.J

rae A ecT PHKCHpOBaHHAA MaTpHUA NxN. HaliTH CONpsUKEHHBIHA oneparop ¢ *, mpeamnosaras, 9ro
OH JeficTByeT KaKk @ *(X)=4*X, rae 4™ ecTb HeKOTOpas HeH3BeCTHAS MATPHIIA.

3aganue 14.
Haiita sapo u obpas oneparopa A (ykasars 6asuc B ker A uim A) m1a oneparopa, 3a1aHHOTO
[ 3 T}
CBOei MaTpHIleii 4 B CTAHAAPTHOM Oa3HCe MPOCTPAHCTBA Rj: #=l1 3 ol
-1 0 1)
3azanue 15.
5 s 1 3 5
eIHTh MATPHYHOE YPaBHEHHe: =
g yp 5 14 2

3azanue 16.
Jlaso MaTpHuHOe ypaBHeHHe A° + A+ E = O, rae E - equrmunas, a O - Hy/leBas MaTpHIA.
HaiiTa B3 ypaBHeHHS MaTpHIY A7 nna MaTpHUBl 4 .

3azanue 17.

BBIYHCIHTS ONpeAeIHTeIb MaTPHIb! VXN ¢ 3memerTamu A = | || 384, ITO CyMMa e€ CTPOK ¢

9YeTHBIMH HOMEePaMH pPaBHA CYMMe CTPOK ¢ HeUSTHBIMH HOMEPaMH.

3azanue 18.
HaiiTi 06pa3, 42po, H MaTpHI ornepaTopa auddepermmposanns D = d/dx B 6asuce
{l T S } IPOCTPAHCTBA P, MHOTOWIEHOB CTelleHH He BhIme 1

3agasue 19.
JaHa cTpoka aT=(a 1 -..,Qy) H cTOIOL b=(b;, ....,b,,)T. BBIMHCIHTE paHT MaTpHLBI 4=b" a’.

3azanue 20.
Cpenn MHOTOWIeHOB f{f) cTeneHH, He IpeBOCXOAAIIeH 2, HAHTH JBa THHEHHO He3aBHCHMBIX
MHOrowIeHa f; H f5, Takux, uro fi(1)=£(1)=4.



OuenouHoe cpencTso - KOHTpoJibHBbIE BONPOCHI
Ik3zamen

Kpurepun ouenuBanusi (KoHTpoJibHBIE BONPOCHI - IK3aMEH)

Ouenka Kpurepun oueHuBanusi

OOy4JaeMblii CAMOCTOSITENTFHO U MPABUIIBHO PELIII 33/1a4y B Ouiere u
IIPEBOCXOHO OTBETUJI B HOJTHOM 00bEME Ha BOMIPOC B OMIIETE, a TAKXKE HA
JIOTIOJIHUTEIIbHBIN BOIIPOC MOBBIIIEHHON TPYAHOCTH.

OO0y4aeMmblil CaMOCTOSITENIHO U NIPAaBUIIBHO PELLIWII 33]1a4y B OMJIETE U
OTIIUYHO OTBETHJI B TIOJTHOM 00BEME Ha BOMIPOC B OHMIIETE, a TAKXKE HA
JIOTIOJTHUTEIIBHBIN BOIIPOC.

OOy4JaeMbIli CAMOCTOSITENTFHO U MPABHIILHO PEIIIJI 33/1a4y B Oniere u
OYEHBb XOPOIIIO OTBETHJI B TIOJTHOM 00bEME Ha BOIIPOC B OMIJIETE, HO HE OTBETHII B TIOJTHOM
00bEME Ha TOTIOJIHUTEIBHBIN BOTIPOC.

OOy4JaemMbIli CAMOCTOSITENTFHO U MPABIIILHO PELIIJI 33/1a4y B Oniere u
OTBETHJI C IOCTATOYHOH ITOJIHOTOM Ha BOIIPOC B OMIIETE, IEMOHCTPHPYS
HaBBIKM OOOCHOBAaHHUS TCOPCTUUCCKHUX MOJ0XKEHUH C IIOMOIIBIO
IperoaaBaTes.

XOPpOIIO

OO0y4aemblil TPUMEHST IIPAaBUIIbHBIE METO/IbI JUIsl pELICHUs 3a/lauM B Ousere
YIOBJIETBOPUTEIBHO U paccKa3ajl OCHOBHBIE MOJ0XKEHHUS TEOPETUUECKOT0 BoIpoca Oe3
000CHOBaHHS, C IOMOIIIBIO NPENOIaBaATENS.

HEYAOBJICTBOPUTECIIBH O6yqaeMbn71 HC CMOT" IPUMCHUTD IMPABUJIBHBIC MCTOABI AJId PCIICHUA 3a1a4n
0 B OuieTe U He paccka3ajl OCHOBHBIC ITOJOXKCHUA TCOPETUICCKOrO BOIIpOCa.

OO0y4aemblil HE CMOT MIPOJIEMOHCTPUPOBATH KaKHE-TUO0 METObI JIs
IUI0XO pelieHys 3a/1a4u B OujieTe U He paccka3ail HUKAKUX MOJI0KEHHUH
TEOPETUYECKOI0 BOIIPOCa.

Tunosble 3aganus (KoHTpobHBIE BONPOCHI - IK3aMeH) JIsl OLIeHKHU c(OpMUPOBAHHOCTH
koMmmnerenuun OIIK-1 (CrnocoGeH pemars 3a1a4u NpopecCUOHANBHOMN 1€ATEIbHOCTH Ha OCHOBE
PUMEHEHHUS €CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX 3HaHWH, METOJ0B MaTEMaTHUECKOI0 aHAJIN3a
Y MOJICIIUPOBAHMS)

Ne [Bompochr l](on (¢popmupyemoii
KOMIIeTeHI[UH
1 Martpuiel. OcHOBHBIE ONl€pallii HaJl MaTpULIAMHU. OI1K-1
2 Onpenenurenu. OcHOBHBIE CBOMicTBa. PopMynnupoBKa TeopeMsl Jlamnaca. OI1K-1
3 O0partnast matpuiia. HaxoxxneHne ee 23J1eMEHTOB KaK pelieHne CUCTEM OI1K-1
YpaBHEHHIA.




4 UIHEeHAs HE3aBUCUMOCTD CTPOK U PaHT MaTPHULIBL. OI1K-1

5 CucTeMbl TUHEWHBIX ypaBHeHUH. Teopema Kponekepa-Kanemnu. @opmyiibl OI1K-1
Kpamepa.

6 CucTeMbl OJHOPOIHBIX JIMHEHHBIX YpaBHEHUU. DyHIaMEeHTabHasg CUCTEMA OIIK-1
[PEIICHUA.

7 O0111e€ pereHue CUCTEMbI HEOTHOPOIHBIX JTUHEHHBIX YPaBHCHHUH. OIIK-1

8 UluHelinble IpocTpaHCcTBa. ba3uc U pa3sMepHOCTb. OI1K-1

9 [ [oqmpoCTpaHCTBA IMHENHBIX IPOCTPAHCTB. OI1K-1

10  [[Ipeobpa3zoBanue 0a3MCcOB U KOOPAMHAT BEKTOPOB. Martpuiia npeodbpazoBanusi.  |OIIK-1

11 [EBknmnpoBsl mpocTtpaHcTBa. CBOMCTBA CKaISIPHOTO NMpou3BeAeHus. Matpuia OI1K-1
["'pama. OpToHOpMUpOBaHHBIN 6a3uc. KoMITIeKCHbIE €BKIMIOBBI IPOCTPAHCTBA.

12 Meron oproronanuzanuu I pama-llImuara. OI1K-1

13 Plunelinble onepaTopsbl, cBOMCTBA. MaTpulia JMHEHHOTO ONepaTopa. OI1K-1
[IpeoOpazoBanme MATPUIILI TUHEHHOTO OMepaTopa Mpu 3aMeHe Oasuca.

14 [MuBapuanTHbIe noanpocrpaHcTBa. COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE OI1K-1
BEKTOPA JIMHEMHBIX ONEPATOPOB.

15  PluneliHble onepaTophl B €BKJIMIOBBIX MpocTpaHcTBax. ComnpspkeHHbI oneparop. [OIIK-1

16  [CamoconpsikeHHble onepaTtopbl. CBoMCTBa COOCTBEHHBIX 3HAYEHUH U OI1K-1
COOCTBEHHBIX BEKTOPOB. J[MaroHaabHBIN BHUJI CAMOCOIPSKEHHBIX OIIEPaTOPOB.

17  |OpToroHajbHbIE U YHUTAPHBIE ONEPATOPBHI. OI1K-1

18  |bunuHelHble U KBajpaTu4Hble GopMbl. MaTpuiia OMITMHEHHON (HOPMBI. OI1K-1
[[peoOpa3oBaHue MaTpUIIbl IPU 3aMeHe Oa3uca.

19  Meton Jlarpanxa npuBeJeHUs KBaIpaTUYHON (POPMBI K JUArOHAIBHOMY BHLY OI1K-1

20  [Mertoxa opToroHaibHbIX IPeoOpa30oBaHM MpUBeAeHUS KBaapaTuuHoi Gpopmbl k. [OIIK-1
TMaroHaIbHOMY BUAY

21  [Knaccuduxanus kBagpatuynbix popm. Kpurepuit CunbBectpa OI1K-1

6. YueOHO-MeTOAHYeCKOe U MH(POPMAITMOHHOE O0ecTieyeHre TUCHMILTUHBI (MO1YJIA)

OcHoBHas uTeparypa:

1. bexnemumies Amutpuii Bnanumuposuu. Kypc anaimTiuaeckoil reoMeTpiy 1 JIMHEHHOH anreOps :
[yaeO. niis By30B]. - 5-e u3a., mepepad. - M. : Hayka, 1984. - 320 c. - 0.80., 240 k3.

2. Unbun Bragumup AnexcannpoBud. Jinnelinas anredpa : yue0. s CTYICHTOB By30B, OO YJarOIITHXCSI
no crneruanbHocTIM "®usuka" u "[lpuknagnas maremaruka'. - M. : Hayka, ['n. pen. ¢us.-mar. aurt.,



1974. - 296 c. - (Kypc BbIcIIel MaTeMaTHKU 1 MaTeMaTHueckoi ¢pusuku / oz pen. A. H. Tuxonosa, B.
A. Unbuna, A. T'. CBemraukoBa ; BoI. 6). - 0.77., 160 3k3.

3. bexnemumena Jlrogmuna AnatonbeBHa. COOPHUK 3a7a4 110 aHATUTHYECKOW T€OMETPUH U JTMHEHHOM
anredpe : [yue6. mocobue it pu3.-Mat., HHKEHEP.-DHU3. 1 HHKCHEP.-TEXH. CIIeUAIbHOCTEN BY30B] / 1011
pen. J1. B. beknemuiena. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 63 5k3.

4. Xomunxkuii JI. B. CoopHuk 3a1a4 1o JmHEHHOM anredpe : yuebd. mocodue / HHI'Y. - H. HoBropon :
U3n-so Huxerop. rocyn-ta, 2007. - 51 c. - 20.00., 50 3x3.

JononHuTenpHas tureparypa:

1. Kypomr Anekcanap ['ernaaneBud. Kypc Bbiciiei anreOps! : yue0. U1 CTyI€HTOB YH-TOB. - U3a. 11-e,
crep. - M. : Hayka, 1975. - 431 c. : ¢ uept. - 0.94., 38 3k3.

2. IIpockypsikoB Urops Bragumuposud. COOpHUK 3a/1a4 1O JIMHEWHOH anredpe : yuel. mocodue amns
CTYAEHTOB (hu3.-MaT. cienuanbHOCTEH By30B. - M31. 7-e. - M. : Hayka, 1984. - 336 c. - 1.20., 96 3k3.

[IporpammHuoe obecnieuenue u MIHTepHeT-pecypcehl (B COOTBETCTBUU € COJIEPKaHUEM AUCLUIIIINHBI):
He ncnons3yercs

7. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

Y4eOHble ayAUTOpPUM [JS MPOBEACHUS YUEOHBIX 3aHATUH, MPEIyCMOTPEHHBIX 00pa3oBaTENbHOM
pOrpamMMoOi, OCHAIEHBl MYJIbTUMEIUUHBIM O0OpYAOBaHHEM (IIPOCKTOP, JKpPaH), TEXHUUECKUMHU
CpelCTBaMU 00y4YeHHUsI, KOMITBIOTEPAMHU, CTICIUATHU3UPOBAHHBIM 000pyI0BaHUEM: Y UeOHbIE ayIMTOPUN
JUISL TIPOBEJICHUSI YUEOHBIX 3aHSTHH, MPETyCMOTPEHHBIX 00pa30BaTEIbHOM MPOTPAMMOM, OCHAIICHBI
MYyITBTUMEAUMHBIM 000pYJIOBaHHEM (TPOEKTOP, SKpaH), TEXHUYECKUMHU CPEACTBAMU OOYUEHHSI.
[Tomemienust 11g caMOCTOSATENbHON PabOTHl O0YYAOIIMXCS OCHAILIEHbl KOMITBIOTEPHOM TEXHHMKOW C
BO3MOXXHOCTBIO TOJKIOUeHUsT K ceTn "MHTepHer" W oOecnedeHbl JOCTYNIOM B D3IEKTPOHHYIO
MH(}OPMaLIMOHHO-00pa30BaTENbHYIO CpENYy.

[TomemeHust A7 CaMOCTOSITENBHON pabOThl OOYYArOMIMXCs OCHAIEHBl KOMITBIOTEPHOM TEXHHUKOW C
BO3MOXKHOCTBIO TOJKIOUeHUss K cetu "MHTepHer" m obOecrnedeHbl JOCTYNIOM B 3JIEKTPOHHYIO
UH(}OPMaIIMOHHO-00pa30BaTENBHYIO CPEAYy.

[Iporpamma cocraBnena B coorBerctBuu ¢ TpedoBanusmu OC HHI'Y no nampasnenuto 03.03.02 -
dusuka.

ABTop(bl): Xomuikuit Jlennc Baanumuposud, kanauaat Gu3nKo-MaTeMaTHUYEeCKUX HayK, JOLEHT.
3aeayromuii kadenpoit: bypnos Binagumup AHaTonbeBUY, JOKTOP (PU3UKO-MAaTEMAaTHUYECKUX HAYK.

[Tporpamma oy1oOpeHa Ha 3aceaHuu Metoanueckoi komuccuu ot 20.05.2023, mpoTtokomn Ne 6/H.



