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1. Mecrto nucuuniuabl B crpykrype OITIOIIT

Juctummaa b1.0.05.03 Jluneiinas anredpa OTHOCUTCS K 0053aTeNbHON YacTH 00pa30oBaTeNbHOM

IIPOrpaMMBI.

2. Ilnanupyemble pe3yJibTAThl O0y4eHHMs IO JIHCIHUIIHHE, COOTHECEHHbIe C IJIAHMPYEMbIMH

pe3yjJbTaTaMu OCBOCHUSN 06pa30BaTe.]'le0ﬁ NMporpaMmmbl

JOCTHKEHUSA KOMITeTeHIHi)

(KOMHeTeHIII/IﬂMI/I H MHMHIUKATOpaMu

aHAU3Aa U MOOETUPOBAHUSL.
OIIK-1.3: Umemw nasviku
meopemuyeckozo u
IKCNEPUMEHMAIBHO20
UCCIe008aHUsL 00BEKMOB
npogeccuonanvbHol

OdesimenbHOCmU.

NOOX00bI K peUEeHUI0 U peuams
OCHOGHblE MUNblL 3404y
JIUHENHOU aneebpbl Npu peueHuy
CManoapmmwlLx
npogheccuoHaIbHbIX 300ay
06pabomku u anaiusa
Pe3VIbMamos KOMRbIOMEPHO2O
MOOEUPOBAHUS U
IKCNEPUMEHMATLHBIX

UCCe008anuil.

OIlK-1.3:

Braoenue nagvixamu pewenus
3a0a4 TUHeNHOU aneeopvl
NPUMEHUMENbHO K AHAUZY
PE3VIbMamos KOMRbIOMEPHO2O
MOOenuposaHus u
IKCNEPUMEHMATLHBIX

uccneoo8anuil.

Dopmupyembie IInanupyemMble pe3yJibTaThl 00yueHus: no Aucuuiinie | HauMmeHoBaHue 01lIeHOYHOIO CpeCTBA
KOMIIeTeHINH (MoayJil0), B  COOTBETCTBMHM C  HHIAMKATOPOM
(xom, comepkaHHe | AOCTHIKEHHS KOMIETEHIMH
KOMITETEHITHH ) Hupukatop pocrukenusi | Pe3yabrarsl 00ydeHus Jos Texkymero | s
KOMIIETCHIM U 1O JUCHHILINHE KOHTPOJISA MPOMEKYTOUHOI
(xonm, COJlepKaHue ycrneBaeMocTH aTrecTaluu
WHINKATOPA)
OIIK-1: Cnocoben OIIK-1.1: 3namv ocHosbl OIlK-1.1: Konmponvuas
npumeHsms svicutell mamemamuxy, obuell |3nanue Memoooe pewienus paboma Desamen:
ECMECTMEEHHORAVUHBL | by 3y, meopuu OCHOBHBIX MUNOE 3a0a
eu 3aoauu
6EPOAMHOCIU U TNEXHOAO2ULL | TUHelHOlL aneebpbl 8 K
obueundceHepHble OHMPOibHblE
NPOSPAMMUPOBAHUSL. NPUILOJICEHUU K OCHOBHbIM 8UOAM
3HAHUA, MEMoObl y 60NpPOCHI
OIIK-1.2: Ymemyw pewams 3a0ay gvicuiel Mamemamuru,
MamemMamuiecko2o 3aoanus
aHauza u cmanoapmuole meopuu 6epoSIMHOCIU U
Modenuposanus, npogeccuonanvuvle 3a0ayu ¢ |MexHoa02Ul
meopemuyeckozo u npuMeHeHuem nPOSPAMMUPOBAHUSL.
OKCNEPUMEHMANbHOS | ecmecm8eHHOHAYYHBIX U
0 Uccredosarus 6 06WeUHIICEHEePHBIX 3HAHU, OITK-1.2:
npogheccuonanbHoll e
Memoo08 Mamemamuyecko2o
desmenvrocmu; Ymenue evibupams npagunvhvie

3. CTpyKTypa U coepxkaHue IUCUUILITHHBI




3.1 TpynoeMKOCTb JUCHUNIMHBI

OYHast
OO0 as TPyA10eMKOCTb, 3.€. 4
Yacos 1o yueOHOMY ILIaHY 144
B TOM YHCIIE
ayIUTOPHBIE 3aHATHSA (KOHTAKTHas1 padoTa):
- 3aHATHSA JeKIUOHHOI0 THIIA 32
- 3aHAITUSA CEMHHAPCKOro THMNA (MPaKTHYeCKHe 3aHATHSA / 1aGopaTopHble padoThI) 32
- KCP 2
caMoCTosITeJIbHAsI padoTa 42
IIpoMe:kyTOUHAsI aTTECTAIUS 36
IK3aMeH

3.2. ConeprxaHue QUCIHUAIINHEI

(cmpyxmypuposannoe no memam (pazoeniam) ¢ yKazanuem omeeodeHH020 Ha HUX KOIULeCmed

aKademuyecKux 4aco u euovl Y4eOHbIX 3aHAMuUlL)

HaumenoBanue 1 KpaTkoe coepiKaHue pa3aeaoB U TeM JTUCLMILUTHHBI Bcero B TOM 4YHUCIIe
(acen) KonrakTHas pabora (pabora BO
B3aHMO/ICHCTBHH C MPENOJaBaTEeNeM),
4acel U3 HUX
3aHITHL CamocrosTensHas
CEMHHapCKOro pabora
3aHaTus THIIA obywaromerocs,
JIEKIMOHHOTO | (mpakTuueckue | Bcero qacel
THUIIA 3aHsATHsA/1abopa
TOPHBIE
paboThI), 4achl

b b b b b

0 0 0 0 0
1. Beepenue. Anrebpa matpuil. Onpeaenutend. [1oHATHE MATPHULIBL.
OCHOBHBIE Ollepalyy HaJl MaTpUIaMy, GYHKIMU OT MaTpull. CrienuansHple
BU/IBI MaTPHIl (CHMMETPHYHBIE, SPMUTOBBI, OPTOroHaNIbHEIE) OpeaenuTendy,
OCHOBHBIE CBOWCTBA U METO/IBI BEIYUCIIEHUS onpeaenuTenein. Gopmyna 20 6 6 12 8
TIOJTHOT'O Pa3JIoKEHHs onpeaenuTesst u TeopeMa Jlarmaca. [Tonstue odpaTHon
MAaTpHIIbl, HAXOXKJICHHE €€ DJIEMEHTOB KaK PeLICHUE CHCTEM ypaBHEHHH.
Pemenne MaTpiuHBIX ypaBHeHUI. JIMHEIHAs HE3aBUCHMOCTD CTPOK M PaHT
matpuipl. Teopema 0 0a3UCHOM MHHOpE.
2. Cuctembl IMHEHHBIX ypaBHEHUH. OpeaeneHne 1 CBOHCTBA CHCTEM
TUHEeWHBIX ypaBHeHuH. Teopema Kponekepa-Kanemm. ®opmynst Kpamepa.
CucteMbl OTHOPOIHBIX JTMHEHHBIX YPaBHEHHH, CBOWCTBA (hyHIaMEHTAIbHON 16 4 6 10 6
CHCTEMBI PELICHHUH KaK BEKTOPHOro npocTpaHcTBa. Haxoxaenue odmiero
pelLIeHUs] CUCTEMBI HEOTHOPOAHBIX JIMHEWHBIX YPaBHEHHUH.
3. Jluneiinbie mpocTpaHcTBa. OnpeeseHne 1 CBOMCTBA JINHEHHOTO
NpOoCTpaHCTBa. ba3uc M pa3MepHOCTE B IMHEHHBIX MIPOCTPAHCTBAX.
INoanpocTpaHCTBa TMHEHHBIX IPOCTPAHCTB. Pa3noxeHne npocTpaHcTBa B
MPSMYIO CyMMY nofnpocTpancTs. [IpeobpazoBanue 0a3MCOB U KOOPAUHAT 26 8 8 16 10
BEKTOPOB, MaTpHIia peodpa3oBaHms. EBKINIOBBI IPOCTPAHCTBA, CBOWCTBA
CKaJSIPHOTO Mpou3BeeHus1, Marpuna I'pama. OpTOHOpMHUpPOBaHHBII Oa3uc,
MmeTtoJ1 oproroHaiu3anuu I'pama-1lImuara. KomiiekcHble eBKIAIOBBI
MIPOCTPAHCTBA.
4. JIuneiinsle onepatopbl. OrnpesiesieHie 1 CBOWCTBA JIMHEHHOTO orlepaTopa.
MarpuuHoe npeACTaBlIeHNe JIMHEHHOTo oneparopa. Sapo u oopa3 nuHeHHOro
ornepaTopa. [IpeoOpa3zoBaHKe MaTPHUIIBI JMHEHHOTO ONIEpaTopa MpH 3aMeHe
6a3uca. luBapuanTHble mognpocTpancTBa. COOCTBEHHbBIC 3HAUCHUS U
COOCTBEHHBIE BEKTOPA JINHEWHBIX onepaTtopoB. JIMHelHbIe onepaTopsl B 26 8 8 16 10
EBKJINAOBBIX IpocTpaHcTBax. CONpsHKEHHBIH OMepaTop, caMOCONPsKEHHbIE
onepatopsl. CBOHCTBA COOCTBEHHBIX 3HAUCHUH 1 COOCTBEHHBIX BEKTOPOB.
JlnaroHajapHBIN BHJ] CAMOCOINPSIKEHHBIX orepaTopoB. OpTOroHaNBHBIE U
YHHUTapHBIEC OIEPaTOPHI.
5. KBazgparuunsie ¢popmel. OnpeeneHne 1 CBOWCTBa OMIMHEHHBIX 1
KBaapaTHIHBIX GpopM. Matpuna oununeiinoit popmsl. [IpeodpazoBanue
MaTpHLBI OMIMHEWHOM 1 KBaIpaTHYHOW (OPMBI IIpH 3aMeHe Oa3uca. Meron 18 6 4 10 8
Jlarpamska, METOJ1 OPTOrOHAJIBHBIX peoOpa3zoBaHuii 1 MeTox SIkoOu ast
MIPUBECHHS KBaAPATHIHON (hOPMBI K AMaroHaIbHOMY BHIYy. Kitaccndukanms




kBaapaTH4HbIX hopM. Kputepuii CunbBectpa. ‘

Artrecranus 36

KCP 2 2

Uroro 144 2 32 66 42

4. YueOHO-MeTOANYECKOE 00eclieYeHHe CAMOCTOSITeIbHON padoThl 00y4aromuxcst
J.B. Xomurkuit, "OCHOBBI aHATUTHYECKOW T€OMETPHH U IMHEHHOM anreOpsl”, KOHCTIEKT JICKIINH,
2022.

5. ®oHa OUEHOYHBIX CPEACTB VIS TeKYHIero KOHTPOJS YCNEeBAeMOCTH W INPOMEKYTOYHOM
ATTECTAIMH MO THCHHUILIHHE (MOLYJIIO)

5.1 TunoBble 3a1aHusA, HEOOXOAMMbIE [IJIsl OLIEHKH Pe3yJIbTATOB 00y4YeHUsl TP MPOBeAeHUN
TEeKYLero KOHTPOJIs yCIIeBAeMOCTH € YKa3aHHeM KpPUTepHeB UX OLleHNBAHUS:

5.1.1 Tunosble 3aganus (oLeHOYHOeE cpeacTBO - KoHTpoibHAsA padoTa) 11 OLeHKH
copmupoBannoctu komnerenunu OIK-1



Tema «MaTpHObl, MATPHYHbIC YPABHEHHSA, CHCTEMbI THHCHHBIX YPABHeHHN»

BapmanT 1
3aganue |
. 0 1 0 —i
HaiiTa KoMMyTaTop [Gy. 6,] wig MaTpun Iaynn o = | o Ho, =|. 0
: i
3ajganue 2

PemuTh MaTpHYHOH ypaBHEHHE

3 =20 -1 2
X =
5 =4 |-5 6

3anaHue 3
Haiitn o6miee penieHHe CHCTEMBI THHEHHBIX YPaBHEHHH:

2x, +x, +x; =4

35, +0-x, +x; =4

BapmanT 2
3agaHue 1

0 1 1 0
Haiitn koMMyTaTop [Gy. G,] A4 MaTpun Ilaynn o, = . HO. =

3amanue 2
PemruTe MaTpHYHOH ypaBHCHHE

1 2| B s
X=
3 4 5 9

3amaHue 3
Haiith o0miee penieHHe CHCTEMBI THHEHHBIX YPaBHECHHH:

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

Kpurepun ouenuBanmus (o1ieHouHoe cpeactso - Konrpoabhasi pagora)

Onenka Kpurepun onenuBanus

3a4TCHO OGy‘iaeMBIfI YCIICHIHO PpCUINIT 0oJ1ee MOJOBHUHBI 3aga4 u3 KOHTpOJ'ILHOﬁ pa6OTLI.

HEC 3a4TCHO OGy‘iaeMBIfI peuniI MCHEC ITOJIOBUHEBI 3a1a4 U3 KOHTpOJ’IBHOﬁ paGOTLI.

5.2. Onucanune MWIKaJ OLeHUBAHUS Pe3yJIbTATOB 00yUYeHHs N0 JHCUMIIJIMHE NIPH NPOMEXKYTOYHOI
aTTecTaluM

IIxana ouenuBaHus cCGOPMUPOBAHHOCTH KOMIIETEHIIUI



YpoBen
b
chopmu HEYI0BJIETBOP YI0BJIETBO 04YeHb
TJI0X0 X0pouIo OTJIMYHO MPEBOCXOTHO
POBaHH HUTEJLHO pUTEJIBHO Xopoio
0CTH
KOMIeT
eHuuit
(MHIUK
aTopa
AOCTHIK He 324TeHO 3a4TeHO
eHus
KOMIeT
eHuuif)
YposeHb
OtcyrcTBHE YpoBeHb poset
o . 3HaHUH B
3HAHMI MuHNUMaNBH | 3HaHHI B oBBeMe YpoBeHb
TEOPETUYECKOTO o obneme, > 3HAHHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTrepHana. . JOMYCTUMBI | COOTBETCTBY o0beMme, .
3HAHMI HIDKE . I0IIeM 3HAHUH B
HeBo3moxxHOCTB it ypoBEeHb 0IIEM COOTBETCTB
MHHUMAJIBHBIX 9 porpamMme o0BeMme,
3HaHUSA | OLEHUTH MOJTHOTY . 3HaHUM. nporpaMme yIoILIeM
N TpeboBaHUI. TIOJITOTOBKH MIPEeBHIIIAONIe
3HaHUH JomymieHo MOJTOTOBKH porpaMme
HNmenn mecto . Jonymeno M IIporpammy
BCIIEJICTBHE MHOTO . Homymeno MOATOTOBK
rpyOBIe OMUOKH HECKOJIBKO MOJITOTOBKH.
OTKa3a HErpyObIX HECKOJIbKO u. Omobok
HECYIIEeCTBE
00y4Jaronerocs oT omuboK HErpyObIX HHEIX HET.
OTBETa omKooK
OLIMO0K
ITponemonc
HNPOBaHbI
IIponemonc Thup
IIponemoHnc | Bce
ITponeMoHC | TpUPOBaHEI
TPUPOBAaHBI | OCHOBHBIC
TPUPOBaHBI | Bce
BCE YMEHHUSL. IIponemonctp
OCHOBHEIE OCHOBHEIC
OtcyTcTBHE OCHOBHBIE Pemmensr HPOBaHBI BCE
IIpu penrennn YMEHHSI. YMEHHSI.
MHHHUMAJIBHBIX YMEHHSI. BCE OCHOBHBIE
o CTaHJapTHBIX Pemensl Pewens! Bce
YMEHHI. PermieHs! Bce | OCHOBHBIE YMEHHSI.
3a7ad He THUIIOBEIE OCHOBHBIC
HeBo3moxHOCTB OCHOBHEIE 3aa4H C Pewrensr Bce
MPOJEMOHCTPUP | 3a[adH C 3a7a4u C
OLICHUTD HaIN4YHe 3ajaun. OTHENBHBIM | OCHOBHBIC
Ymenus o OBAaHBI HEerpyObIMH | HErpyOBIMH
yMeHuit BrimonHeHs! | 1 3amaun.
OCHOBHBIE OUIMOKaMH. | OLIMOKaMH.
BCIIEJICTBHE BCE 33IaHMSI | HECYIIEeCTB | BrimomHeHs
ymenus. Umenu | Beinonsens! | BeimonHeHs
OTKa3a B TIOJTHOM €HHBIMH BCE 33/1aHHUS, B
MECTO IpyObIe BCE BCE 33/IaHUS
o0ydJaromerocst ot o0beMe, HO | HeZoYeTaM | MOJHOM
OLIHOKH 3aJaHus, HO | B IOJHOM
oTBETa HEKOTOpHIE u, o0beme 6e3
HE B o0BEME, HO
c BBINIOJTHEH HEJJ04ETOB
TOJTHOM HEKOTOpBIE
HeJ0ueTaMH | bI Bce
o0beme c
3a/1aHus B
HeJ[09eTaMI
MIOJTHOM
obbeme
Nmeercsa
OtcyrcTBHE IIponemonc ITponemonc
MUHUMAaJIBH IIponemonc
6a30BbIX IIpu periennn . TPHUPOBAHBI TPUPOBaHbI
BIit HabOp TPUPOBAHEI IIponemonctp
HaBBIKOB. CTaHJIaPTHBIX 6a30BbIe HaBBIKH
HaBBIKOB 6a3oBbIe UpPOBaH
HeBo3moxxHOCTH 3a7aq He HaBBIKH TIPH npu N
UL HaBBIKU NIPH TBOPYECKHUH
OLICHUTDh HAIMYNE | MPOAEMOHCTPHP peuieHnn pemreHnn
Hagbiku peLeHus pelieHnn HOAXOJ K
HaBBIKOB OBaHBI 6a30BbIE CTaHIapTHBI HECTaHAapT
CTaHJIapTHBI CTaHIapTHBI peLIeHHI0
BCIIEJICTBHE HaBbIKK. Vimenn X 337124 C HBIX 33734
X 337124 C X 3ama4 0e3 HEeCTaHAaPTHEI
OTKa3a MECTO rpyObie HEKOTOPBIM 6e3
HEKOTOPBIM ommoOOoK 1 X 337124
oOyuaromierocst OT | OmMOKH u OIIHOOK U
u HEJI09eTOB
oTBeTa HeJo4eTaMu HEJJ04eTOB
HEJ04YeTaMH
IIkana oueHUMBAHUSA NIPH MPOMEKYTOYHON aTTECTALMH
Ounenka YpoBeHb HOATOTOBKH
TPEBOCXO0/IHO Bce xommereHumu (YacTH KOMIETEHIMH), Ha (GOpMHpOBaHHE KOTOPBIX HampaBleHa
JICHUIUINHA, C(OPMHUPOBAHBI HA YpPOBHE HE HIKE «IIPEBOCXOIHOY», MPOJEMOHCTPHUPOBAHBI
3a4TeHO

3HaHUA, YMEHHUHA, BIAACHUA 110 COOTBETCTBYIOIIUM KOMIICTCHIMSAM Ha YPOBHE BbILIE

IIPeyCMOTPEHHOTO TIPOTPaMMOM




OTJINYHO Bce koMmmereHmum (4acTm KOMIIETEHIHWil), Ha ()OPMHUpPOBAaHHME KOTOPBHIX HaIpaBiIeHa
JMCLHUIUINHA, CHOPMUPOBAHBI HA YPOBHE HE HIKE «OTIHYHOY.

O4YeHb XOPOIIo Bce kommereHium (4acTu KommeTeHNuil), Ha (OpPMHUpPOBaHHME KOTOPBIX HampaBieHa
JMCIUIUINHA, COPMHUPOBAHEI HA YPOBHE HE HIDKE «OYEHb XOPOIIO»

X0pouIo Bce kommereHnum (4acTm KOMIIETEHIHWil), Ha ()OPMHUpPOBaHHE KOTOPBHIX HaIpaBieHa
JMCLHUIUINHA, cHOPMHUPOBAHBI HA YPOBHE HE HIKE «XOPOILOY.

yaoBjiersopureah | Bce KoMmmereHnmM (4acTH KOMIIETeHIHWil), Ha (OPMHpOBaHHE KOTOPBHIX HaIpaBieHa
HO JMCLHIUINHA, COPMHPOBAHbI HA YPOBHE HE HIDKE «yHOBICTBOPHUTENBHOY», IIPH 3TOM XOTS OBl
0JJHA KOMITICTeHIMS C(OPMUPOBAHA HA YPOBHE «yHOBIETBOPUTEIHHO»

HeyaoBJeTBopuTe | XOTs ObI 0JJHA KOMIIETCHINS ChOpMHUPOBaHa HA YPOBHE «HEYIOBIECTBOPUTEIEHOY.
JILHO

HE 3a4YTECHO

IJ10X0 XoTst 661 0JHAa KOMIIETEHLIUSI CHOPMHUPOBAHA HA YPOBHE «ILIIOXO0)

5.3 TunoBble KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MATEePHAJIbl, HEO0XOAMMBbIE /1JI51 OLEHKHU
pe3yabTaToB 00y4eHHs HA MPOMEKYTOYHOM aTTecTallun

5.3.1 TunoBble 3a1aHNsl, BBIHOCUMbIE HA MPOMEKYTOYHYI0 ATTECTAIHIO:
OueHo4HoOe cpeacTBo - 3a1a4u

Ik3amen

Ouenounoe cpeacTso - KoHTpo/ibHBIE BONPOCHI

Ik3amen

Kpurepun onenuBanus (KoHTpobHbIE BONPOCHI - JK3aMeH)

Onenka Kpurepun onenuBanus

OO0y4aemblil CaMOCTOSITENILHO U ITPaBHJIBHO PELINII 3aJjauy B OUseTe u
IIPEBOCXOJIHO OTBETWJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIIETE, a TAKKE HA
JIOTIOJIHUTEIIBHBIN BOIPOC MOBBIIIEHHON TPYAHOCTH.

OO0y4aeMbIii CAaMOCTOSITEJIBHO 1 TIPaBUIILHO PEITIII 33/1a4y B OWIIETE U
OTJINYHO OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OUJIETE, a TAK)KE HA
HOHOHHHTGHBHBIfI BOIIpOC.

OOy4Jaemblli CAMOCTOSITENTFHO U MPABHIILHO PEIIIII 33/1a4y B Oniere u
OYEHBb XOPOIIIO OTBETHJI B TIOJTHOM 00bEME Ha BOIIPOC B OMIJIeTE, HO HE OTBETHII B TIOJTHOM
00BbEME Ha TOTIOTHUTETBHBIN BOTIPOC.

OOy4aemblil CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 33/1a4y B OUieTe u
OTBETHUJI C IOCTATOYHOH MOJIHOTOM Ha BOIIPOC B OMJIETE, JEMOHCTPUPYS
HaBBIKM OOOCHOBAHHUS TCOPCTUUCCKHUX MMOJ0KEHUH C IIOMOIIBIO
IpenoaBarers.

XOPOILIO

OO0y4aemblil IPUMEHSJ MPaBUIIbHBIE METO/IBI JUIS PEIICHUs 3aJaul B Ousere
YIIOBJIETBOPUTENBLHO U paccKa3al OCHOBHBIE MOJIO0XKEHHUS TEOPETUYECKOT0 BoIpoca 6e3
000CHOBaHHS, C TOMOIIIBIO MPENOIaBaTENs.




Onenka Kpurepun onenuBanus

TEOPECTUUECCKOT'O BOIIPOCaA.

HeyoBieTBOpUTEIbH (OO0yyaeMblii HE CMOT IPUMEHUTH MPABUIIbHBIE METO/IbI IS PEIICHUS 3aJa4un

0 B OmJieTe M HE paccKa3al OCHOBHbIE MOJOKEHHUS TEOPETUYECKOTO BOIIPOCa.
OO0y4aemblil HE CMOT MIPOJIEMOHCTPUPOBATH KaKHE-TUO0 METOIbI AJIs
IJI0XO0 pelleHus 3aa4un B OuiieTe U He paccka3ail HUKaKUX MOJIO0XKEeHHH

Tunosbie 3aganus (KoHTpoJibHBbIE BONPOCHI - DK3aMeH) IJIsl OLEeHKH C(POPMUPOBAHHOCTH
komneteHun OIIK-1 (CriocobeH npuMeHsTh eCTeCTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbIC 3HAHUS,

MCTOJbl MAaTECMATUUICCKOT'O aHAJIN3a U MOACIIUPOBAaHUA, TCOPCTHUICCKOI'O U SKCIICPUMCHTAJIbHOI'O

UCCJICIOBAHMSI B POPECCHOHATBHOMN JAEITETLHOCTH;)

Ne  [Bonpochl

Ec(on dopmupyemoii

OMIIeTEeHH U

1 MaTpuiiel. OCHOBHBIE OTI€palliU HAJl MATPUIIAMHU. OI1K-1

2 Ornpenenurenu. OcHoBHBIE cBoMicTBa. DopmynupoBka Teopemsl Jlamaca. OI1K-1

3 O0parHas matpuiia. Haxoxxnenue ee 371eMEHTOB KaK pelleHrue CUCTEM OI1K-1
YPABHEHHIA.

4 UlnHeliHas He3aBUCUMOCTD CTPOK U PAHI MAaTPULIBI. OI1K-1

5 CricTembl TMHEHHBIX ypaBHeHUH. Teopema Kponekepa-Kanennu. @opmyiibl OI1K-1
Kpamepa.

6 CricTeMbl OTHOPOJIHBIX JIMHEWHBIX YpaBHEHUN. DyH/IaMEHTANIbHAS CUCTEMA OI1K-1
[PELLIEHUIA.

I O0111ee peleHre CUCTEMbI HEOTHOPOAHBIX TUHEHHBIX YPaBHEHUH. OI1K-1

8 UIuHeliHbIe MpocTpaHCcTBa. ba3uc u pa3mMepHOCTb. OI1K-1

9 [ [onmpocTpaHCTBA TMHEMHBIX MPOCTPAHCTB. OI1K-1

10 [[IpeoOpa3oBanme Oa3MCOB M KOOPAWHAT BEKTOPOB. Marpuia npeodpazopanus.  [OIIK-1

11  |[EBxuimaoBsl mpocTpaHcTBa. CBONCTBA CKAIPHOTO MPOU3BeAeHHsI. MaTpuiia OI1K-1
["'pama. OpToHOpMUpOBaHHBIN 6a3uc. KoMITIeKCHBIE €BKIUAOBHI MPOCTPAHCTBRA.

12 Meron oproronanuzanuu I'pama-IlImMuara. OI1K-1

13  Pluneiinble onepaTopsl, cBOMcTBa. MaTpulia TMHEHHOTO onepaTopa. OI1K-1
[[peoOpa3oBaHre MaTPUIIbI TMHEHHOTO OllepaTopa MpH 3aMeHe 0asuca.

14 [MluBapumanTHBIe IoanpocTpancTBa. COOCTBEHHBIC 3HAYECHHS 1 COOCTBEHHBIE OI1K-1
BEKTOPA JIMHEHHBIX OMEPATOPOB.




15 |luneitabie onepaTopsl B €BKIMIOBBIX TpocTpancTBax. ComnpspkeHHsbli onepatop. [OINTK-1

16  [CamocomnpspkeHHble onepatopsl. CBOMCTBAa COOCTBEHHBIX 3HAUYCHUN U OI1K-1
COOCTBEHHBIX BEKTOPOB. J[MaroHaabHBIN BHJI CAMOCOIPSKEHHBIX ONEPATOPOB.

1/ |OproroHanbHble U YHUTApHBIE ONIEPATOPHI. OI1K-1

18 |[bununeiinsie u kBagpaTuuHbie GopMbl. MaTpuiia OMIMHEHHON HOPMBI. OI1K-1
[[peoOpa3oBaHKe MAaTPUIIBI IPH 3aMEHE Oa3uca.

19 [Meton Jlarpania npuBecHUS KBAAPATUYHON (POPMBI K JUATOHATLHOMY BUIY OI1K-1

20 |[Merox opTOroHaJIbHBIX MPEeOOPa30BaHUI TPUBEACHUS KBajapaTudHoW Gpopmbl Kk [OIIK-1
[TMarOHAILHOMY BHILY

21 [Knaccudukanms kBagpatuanabix popM. Kpurepuii Cunbectpa OIK-1

OueHo4vHoe cpeacTno - 3aganus
IKzamen

Kpurepum ouenuBanus (3aganus - JK3amMeH)

Ouenka Kpurtepun ouennBanus

OOyuaeMblii CaMOCTOSATENBHO U IIPABIJIBLHO PEIIIII 3a/1a4y B Ounere u
IIPEBOCXOJIHO OTBETUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIIETE, a TAKXKE HA
JIOTIOJTHUTEIIbHBIN BOIPOC MOBBIIIEHHON TPYIHOCTH.

OOy4Jaemblli CAMOCTOSITENTFHO U MPABHIIBHO PELIIJI 33/1a4y B Oniere u
OTJINYHO OTBETHUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIIETE, a TAK)KE HA
I[OHOHHHTGHBHBIﬁ BOIIpPOC.

OOyuaeMbIii CAaMOCTOSITEJIBHO 1 TIPaBUIILHO PEITIII 33/1a4y B OWIIETE U
OYEHb XOPOIIIO OTBETUJI B TIOJTHOM 00BEME Ha BOIIPOC B OMIIETE, HO HE OTBETHII B ITOJIHOM
00bEME Ha TOTIOTHUTETBHBIN BOTIPOC.

OO0y4aemblil CaMOCTOSITENILHO U MTPaBHJIBHO PELIII 3aJjauy B OUjeTe u
OTBETHJI C IOCTATOYHOH ITOJTHOTOM Ha BOIPOC B OMIIETE, 1EMOHCTPUPYS
HaBBIKM OOOCHOBAaHHUS TCOPCTUUCCKHUX MTOJIOKEHUH C IIOMOIIBIO
IpernoaaBaTes.

XOPpOIIO

OO0y4aemblil IPUMEHSI PAaBUIIbHBIE METO/IbI ISl pEIICHU 3a/lauM B Ouiere
YIIOBJIETBOPUTENBHO U paccKa3ajl OCHOBHBIE MOJO0XKEHHUS TEOPETUUECKOT0 BoIpoca 6e3
000CHOBaHHS, C TOMOIIIBIO MPENO1aBaTENs.

HEYAOBJICTBOPUTCIIBH O6y‘IaGMBII>'I HC CMOT" IPUMCHUTD IMPABUJIbHBIC METOABI JJI PCHICHUA 3a1a4n
0 B OuieTe U He pacckasajl OCHOBHBIC ITOJIOKEHUA TCOPETUUCCKOTO BOIIPOCA.

OO0y4aeMbIii HE CMOT TTPOJIEMOHCTPUPOBATH KAKHE-TNO0 METOIBI JIJISt
IIOXO pelIeHus 3a/1a4 B OWIIeTe U HE PacCKazall HUKAKUX TOJIOKCHUI
TEOPETUYECKOTO BOMPOCaA.

Tunosble 3axanus (3aganus - Ik3aMeH) 1A oleHKH copmMupoBaHHocTH kKomneTeHuun OITK-1
(CriocoGeH mpUMEeHTh €CTECTBEHHOHAYYHbIE M OOLIEMHKEHEPHBIE 3HAHUSI, METOJIbl MAaTEMaTHYECKOTO



aHaJIn3a U MOACIINPOBAHUA, TCOPCTHUYCCKOI'0 U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAHHU B
podeCCHOHAIBHON JESTEIHHOCTH;)



3ananue 1.

IIpH KaKHX 3HAUeHHSIX IapaMeTpa / KBaapaTHIHad GopMa ¢ MaTpHIeH

ABJIAETCA IIOJIOXHTEJIbHO OIIPGZIeHéHHOﬁ?

3ananue 2.
: =9 34
ITpH KaKHX 3HaUYeHHIX MapaMmeTpa / KBaapaTHUHasA popMa ¢ MaTpHIEeH 3 { SABILS
A —
OTPHUATEIBHO OINpeAeIeHHOH?
3ananue 3.
5 2 -1
ITpu KaKHuX 3HAUYeHHIX IapaMeTpa / KBaapaTHuHad popmac Marpumei |2 1 -1
-1 -1 A

ABJAETCA IIOJIOXHTEJIbHO onpenenérmoﬁ‘?

3ananue 4.

g
PemmnTh MaTpHUHOe ypaBHeHHe: X “; ;I'=||7 10||

1 1 3 4
3 13
3azaHHe 6.

Hatita ko3 dHIHEHTHI @y, ), @, MHOTOWIeHa BTOPOH CTeleHH f(1)=a,+a ,r+a_,t" , €CJTH H3B¢
gro f(1)= -1, fi—-1)=9, f(2)=-3.

3anaHue S.

Pemmutsh MAaTpHYHOE YPaBHEHHE:

3aganue 7.

2 2 2
Iyers A(X) = X{ + X, — X3 —xBagpatHyHasd Gopma B THHEHHOM INpoCcTpaHCTBe L. SIB
JIH THHEeHHBIM IOAIPOCTPAHCTBOM L MHOKeCTBO M BeKTOpoB X, € M taxux, aTo

A(Xy) 200

3ananue 8.
7 9

10 13

1
3 4

Pemutsh MaTpHYHOe YpaBHeHHEe. X

Zagague 9






3azanue 11.
B nmpocTpaHCcTBe MHOTOWIeHOB f{f) CTelleHH He BbIe 2 ONpefeleHO CKATIPHOe IPOH3BeIeHHe

(f.8)=fogo+f181%/282. TAe Ji H gk eCThb KO3 QHIHEHTHI IPH CTeleHAX 7. [IPOBepHTS, YTO IIPH Tar
CKATIPHOM IPOH3BeIeHHH 0asHc {1, 7, '} IBIgeTCS OPTOHOPMHPOBAHHBIM. HaliTH MaTpHITy
conpsokéHHOro oneparopa D* g oneparopa aupdeperumpopanns D=d/dt B faHHOM Oa3Hce.

3ananue 12.

Haiita sapo u odpas oneparopa .4 (ykasats 0asuc B ker 4 uim A) 114 oneparopa, 3a1aHHOI

25 60
CBOei MaTpHIIeii 4 B CTAHIAPTHOM OasHce MpocTpaHeTBa Ry: 4 = [ 0 144) :

\

3aganme 13.
B nmpocTpaHCcTBe BeIeCTBeHHBIX MAaTPHI NXV ollpeiesIeHO CKaIIpHOe MPOH3BeAeHHe

(X.Y)= Z Xy V- B 3TOM ke NpoCTpaHCTBe JeHcTBYeT oneparop ¢(X) mo npaBHIy Q(X)=
i.j

rae 4 ectb GHKCHpOBaHHAS MaTpHIa NxV. HaliTH conpsokEHHBIA omeparop ¢ *, Mpeanosaras,
OH JeficTByeT KaK @ *(X)=A4"X rae 4™ ecTb HeKOTOpas HeH3BeCTHAS MATPHIIA.

3azanue 14.
Haiitu s1po u 0bpas3 oneparopa A (ykasars 6a3uc B ker A uim A) n1a oneparopa, 3a1aHHOI
0 1 1)
CBOeH MaTpHIIeli 4 B CTAaHAAPTHOM Oa3HCe IMPOCTPaHCTBA Ri: e ( 1 1 ol
-1 @ 1
3azanme 15.
1 1 3 3
PemmuTs MaTpHYHOE YPaBHEHHeE: g X = i

3ananmue 16.
JlaHo MaTpHuHOe ypaBHeHHe A° + A+ E = O, rae E - exuanunas, a O - HyIeBas MAaTpHIIA.
HaiiTa 13 ypaBHeHHS MaTpPHITY A7 e MaTpHUBI A4 .

3ananue 17.

BBIYHCIHTD ONpeJeHTeb MaTPHIbI VXN ¢ 31eMeHTaMH A = , 3Had, 9TO CyMMa eé CTpO}

a i
YeTHBIMH HOMEPAMH paBHAa CyMMe CTPOK C He4YETHBIMH HOMEepaMH.

3azanHue 18.
Haiiti 00pa3, 41po, H MaTpHITy onepaTopa aAuddepeHIHPOBAHHS D=d / dx B 6azuce
{l. xx2,...x" } IPOCTPAaHCTBA P, MHOrOWICHOB CTENIeHH He BBl 7

3anangue 19.



6. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecTedeHne JUCIUNIMHBI (MOIYJIA)

OcHoBHas nuTeparypa:

1. bexnemumies Amutpuii Bnanumuposud. Kypc ananuTu4eckoil reoMeTpuy U JIMHEHHOHN anreOpH :
[yueb. mist By30B]. - 5-e usn., nepepad. - M. : Hayka, 1984. - 320 c. - 0.80., 240 k3.

2. Unbun Bnagumup AnexcanapoBud. JInneiHas anre0pa : [y4e0. 1 yH-TOB MO CHEIHATBHOCTSIM
"ITpuknan. mat." u "duszuka"]. - 3-e u3xa., nom. - M. : Hayka, 1984. - 294 c. - (Kypc BbIciIel MaTeMaTUKU
¥ MaTeMaTu4yeckor (hu3ukH ; BeII. 6). - 0.95., 207 7k3.

3. bexnemumena Jlrogmuna AnatonbeBHa. COOPHUK 3a7a4 110 aHATUTHYECKOW T€OMETPUH U JTUHEHHOM
anredpe : [yue6. mocobue it pu3.-Mat., HHKEHEP.-HHU3. 1 HHKCHEP.-TEXH. CIIeUAILHOCTEN BY30B] / 1011
pen. . B. bexnemumena. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 63 3k3.

4. Xomunxkuii JI. B. CoopHuk 3a1a4 1o JimHEHHOM anredpe : yueb. mocodue / HHI'Y. - H. HoBropon :
Uzn-so Huwxerop. rocyn-ta, 2007. - 51 c. - 20.00., 50 3x3.

I[OHOHHI/ITGJIBHB.H JmaTeparypa:

1. Kypomr Anekcanap ['ennanueBud. Kypc Boiciieit anreOps! : yueO. aiis CTyJeHTOB YH-TOB. - U3a. 11-e,
crep. - M. : Hayka, 1975. - 431 c. : c uepr. - 0.94., 38 5k3.

2. IpockypsikoB Urops Bnagumuposud. COOpHUK 33124 1O JIMHEHHOH anredpe : yued. mocodue s
CTYAEHTOB (hu3.-MaT. crienuanbHOCTEH By30B. - M31. 7-e. - M. : Hayka, 1984. - 336 c. - 1.20., 96 5k3.

[IporpammHuoe obecnieuenue u MIHTepHeT-pecypcesl (B COOTBETCTBUM € COJIEPKaHUEM JAUCLUIIINHBI):
He ucnonesyercs

7. MaTrepuajbHO-TeXHUYECKOe o0ecnedeHne JUCHUIIMHBI (MOAYJIs1)

VYuyeOHble ayAMTOPUU IS TPOBEAEHUS Y4YEOHBIX 3aHATHM, MPEeTyCMOTPEHHBIX O00pa30BaTEbHON
IPOrpaMMOi, OCHAIIEHbl MYJIBTUMEIUIHBIM 000pYJOBaHHEM (TPOEKTOP, 3IKpaH), TEXHUUYECKUMU
cpeacTBaMu  OOyueHUs, KOMIIBIOTEpaMH, CHEIHAJIN3UpPOBAaHHBIM 00OpynOBaHHEM: YueOHbIE
ayJUTOPUU JUISL IPOBEIEHUS YUEOHBIX 3aHATHH, NMPEeTyCMOTPEHHBIX 00pa30BaTENbHOW MPOrpaMMOi,
OCHAIIIEHbl MYJIbTUMEIUNUHBIM 00O0py/lOBaHUEM (IIPOEKTOpP, OSKpaH), TEXHUYECKUMHU CpeICTBaMU
o0OyueHusl.

[Tomemienust g caMOCTOATENbHON PabOTHl O0YYAIOIIMXCS OCHAILIEHbl KOMITBIOTEPHOM TEXHHMKOW C
BO3MOXHOCTBIO MOAKIIOYEHHS K ceTh "HMHTepHer" u oOecnedeHbl JOCTYNOM B 3IEKTPOHHYIO
MH(}OPMaLIMOHHO-00pa30BaTENbHYIO CpENYy.

[Tomemienust 111 caMOCTOSTENBHON pabOThl 00YYarOIUXCS OCHAIIEHBl KOMIBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO TOJKIOUeHUsT K ceTu "MHTepHer" M oOecredyeHbl JOCTYNIOM B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CpeNy.

IIporpamma cocraBiieHa B cooTrBercTBUHM ¢ TpeboBanusimMu OC HHI'Y mno nampasnenuto 09.03.02 -
WHnpopmanoHHbIE CUCTEMBI U TEXHOJIOTHH.

ABtop(bl): Xomuikuit Jlennc Baanumuposud, kanauaat Gu3nKo-MaTeMaTHUYEeCKUX HayK, JOLEHT.



Penenszent(p1): ManbiieB Anekcanap AJIeKCaHAPOBHY, TOKTOP (pU3HKO-MaTeMaTHYECKUX HaYK.
3aBenyroumii kadenpoit: Punensman Bragumup PoMaHOBHY, TOKTOP TEXHUUECKUX HAYK.

[Tporpamma ooOpeHa Ha 3aceJaHUM METOAMYECKON KOMUCCUU OT , mpotoko Ne O/H.



