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1. Mecrto nucuunimuabl B crpykrype OITIOII

Huctummaa b1.0.06.03 Jluneiinas anredpa OTHOCUTCS K 00s13aTeIbHON 9acTu 00pa3oBaTebHOM
POTPaMMBI.

2. Ilnanupyemble pe3yabTaTbl O00y4YeHHs] MO JAUCHMUIUIMHE, COOTHECEHHbIE ¢ IJIAHUPYEMbIMH
pe3yJibTaTaMM OCBOeHHMSI 00pa30BaTeJbHOW MNPOrpaMMbl (KOMIETEHUMSIMH W HWHIMKATOPAMH
JOCTHKEHUSA KOMIIEeTEHI[U)

®dopmupyemMble Ilnanupyemble pe3yabTaThbl 00yyeHus: mo gucuumiuie | HaumeHoBaHue 011eHOYHOIO CpeACTBA
KOMIIeTeHI[HH (Moay I0), B  COOTBETCTBHM €  HWHIUKATOPOM
(Kom, comepkaHHE | MOCTHKEHHS KOMIETEHIHH
KOMIIETEHIINN) HWnpnkarop noctukenusi | PesyabTarsl 00yuenus Jos Texkymero | s
KOMITeTeHI[HH 10 THCIUIIJIHHE KOHTPOJISI TPOMEKYTOTHOIH
(xonm, coliepxaHue ycmeBaeMoOCTH aTTecTaluu
WHIWKATOPA)
OIIK-1: Cnocoben OIlIK-1.1: 3naem OIIK-1.1: Koumponvnas
ucnonvsosams Gynoamenmanvuvie 3aK0HbL 3uanue gynoamenmanvuix paboma Mesamen
NOIOACCHUA, 3AROHBL | jhinodbl u ochosHble 3KOHO U OCHOGHBIX Sudauu
U Memoovl
(])u3ultec1<ue u npakmu4ecKux pe3yibmamoe K
ecmecmeeHHbIX HayK . OHMPONbHbIE
mamemamuyecKkue 3adKOHbl JUHEeUHou a]l2€6pbl
U Mamemamuxu OJis 601POChL
pewsenus 3a0ax OIIK-1.2: Ymeem npumensmo
MHDfCeHepHOL; d)u3ultec1<ue 3AKOHbL U OIIK-1.2:
desmenbHocmu MameMamuecKie memoov. VYmenue NPUMEHANb 3AKOHbL U
0714 peuleHus 3a0ay
mamemamuyeckue mMemoowl
meopemuiecKozo u o o
JIUHEUHOU aneebpol OJisi peuleHus
NPUKIAOHO20 Xapakmepa
3a0ay meopemu4ecKoco u
OIIK-1.3: Bradeem nasvixamu
NpUKIAOH020 Xapakmepa
UCNONIb308AHUSL 3HAHULL
(jm3ul<u u mamemamuxu npu
OIIK-1.3:
pewerHuu npaKkmudecKux 3a0au
Brnaoenue nasvixamu
UCNIONIb3068AHUS 3HAHUL U U
OCHOBHbILX NPAKMUYECKUX
pe3yIbmamos JUHeu o
aneebpul npu pewieHuu
npakmu4eckux 3a0ay4
3. CTpykTypa U coepKaHHue IUCHUILTHHbBI
3.1 TpynoeMKoOCTb TMCUMIJIMHBI
OYHas
OO0mas TPyI10eMKOCTh, 3.€. 4
YacoB no yueoHOMY IJIaHy 144
B TOM YHCIIC
ayJIUTOPHbIE 3aHATHA (KOHTAKTHasi padoTa):
- 3aHSATHUS JIEKIIMOHHOTO THNA 32
- 3aHATHUSA CEMHHAPCKOro THIA (MPaKTHYeCKHe 3aHATHS / 1a0opaTopHbIe padoThI) 32




- KCP 2

caMoCTosITeJIbHasi padoTa 42

IIpome:kyTOYHAsl aTTeCTALUS 36
IK3aMeH

3.2. Coxepxanue IUCIHUILINHBI

(cmpykmypupogannoe no memam (pazoenam) ¢ yKazaHuem omeeodenHo20 Ha HUX KOIUu4ecmea

aKademMuyecKux 4acos u 8udbvl Y4eOHbIX 3aHAMUlL)

4. YueOHO-MeTOAUYECKOE O0ecleYeHrne CAaMOCTOATEIbHOI PadoThl 00y4ar0IMXCS

HaumenoBanue 1 KpaTKoe CoJiepiKaHKie pa3eioB U TeM JUCLHUILIHHBI Bcero B TOM 4YHCIIE
4achl
( ) KonrakrHas pabora (pabota BO
B3aHMOJICICTBHH C MPENoaBaTelieM),
4achl U3 HUX
3aHSTHSL CamocTosTenbHas
CEMHUHApPCKOro pabota
3aHsaTHs TUIA o0yuaromeroct,
JEeKIHoHHOTO | (mpakTmaeckne | Beero 1achl
THIA 3aHATHs/1a00pa
TOPHBIE
paboTsI), 4acel

d 0 0 d 0

0 0 0 0 0
1. Beenenue. Anre6pa marpuu. Onpenenurend. [lonstue MaTé)HuLL
OcHOBHBIE ONepalyy HaJ MaTpuLaMu, GyHKIMU oT MaTpull. CrerualibHble
BUJIBI MATPHUI] (CHMMETPUYHbIE, 5)PMUTOBBI, OPTOroHaJbHbIE) OnpenenuTen,
OCHOBHBIE CBOMCTBA 1 METO/IbI BBIUHMCIICHUS onpenenureneii. Dopmyrna 20 6 6 12 8
MIOJIHOTO Pa3JIoKeHus onpenenurens u reopema Jlamnaca. [lonstue odpaTHoi
MAaTpPHIIbl, HAXOXK/ICHHUE €€ HJIEMEHTOB KaK PeLICHHE CUCTEM yPaBHEHH.
Pewmenne maTpuuHbIX ypaBHeHUi. JInHeiiHAst HE3aBUCUMOCTb CTPOK M paHr
MaTpunsl. Teopema o 6a3lCHOM MUHOpE.
2. CucreMbl IMHEHHBIX YpaBHeHU. OnpeeneHnue U CBOHCTBA CUCTEM
nuHEHHBIX ypaBHeHUH. Teopema Kponekepa-Kanemm. ®opmyist Kpamepa.
CucreMbl OTHOPOAHBIX JIMHEHHBIX YPaBHEHHUH, CBOMCTBA (hyHAaMEHTAIbHON 16 4 6 10 6
CHCTEMBI PEIICHNH Kak BEKTOPHOT0 IpocTpaHcTBa. HaxoxxaeHue oduiero
pELICHUS] CUCTEMBI HEOTHOPOAHBIX JIMHEWHBIX YPaBHEHHUI.
3. JIuneiinsle npoctpancTBa. OnpeeneHrue 1 CBOUCTBA IMHEHHOTO
MIPOCTPaHCTBA. bazuc 1 pa3MepHOCTh B TMHEWHBIX POCTPAHCTBAX.
IToampocTpaHncTBa TMHEWHBIX IPOCTPAHCTB. PaznoxeHne npocTpaHcTBa B
MPSMYIO CYMMY noz[npocgpaﬂcm. [peobpazoBanue 6A3UCOB H KOOPIUHAT 26 8 8 16 10
BEKTOPOB, MaTpHLia npeodpa3oBanus. EBKIMIOBBI IPOCTPAHCTBA, CBOHCTBA
CKaJSIPHOTO Mpou3BeeHus1, Marpuna ['pama. OpToHOpMHUPOBaHHBII 6a3uc,
MeToz oproroHanuzauuu I'pama-IImuara. KommiekcHble eBKINIOBbI
MIPOCTPAHCTBA.
4. JInneiinble onepatopsl. OnpesesieHne 1 CBOHCTBA JIMHEHHOI0 OnepaTopa.
MarpuyHoe npeACTaBICHUE IMHEHHOT0 onepaTopa. Snpo n odpa3 muHEHHOTO
oneparopa. [Ipeobpa3zoBanue MaTPUIIbI IMHEHHOTO ONEpaTopa Npu 3aMeHe
6a3uca. luBapuaHTHbIe noanpocTpancTBa. COOCTBEHHbIE 3HAYCHHS U
COOCTBEHHBIC BEKTOPA IMHEIHBIX onepaTopoB. JIMHeHHbIC OIepaTops! B 26 8 8 16 10
€BKJIMJOBBIX pocTpaHcTBaX. CONpsKEHHbIH OMepaTop, CaMOCONPSKEHHbIE
onepatopbl. CBOWCTBA COOCTBEHHBIX 3HAUYCHHUIT U COOCTBEHHBIX BEKTOPOB.
JlnaroHaJbHBIH BH] CAMOCOIPSDKEHHBIX 0nepaTtopoB. OpTOroHa bHBIE U
YHHUTapHBIEC OIEPaTOPHI.
5. KBagparuunsle ¢popmbl. OnpeienieHue 1 cBOWCTBA OMIMHEHHBIX U
KBaZpaTHYHBIX popM. Matpuna oununeitnoit popmsl. [IpeobpazoBanue
MaTpHILbl OUIMHEWHOM U KBaIpaTHYHOH (OPMBI IPH 3aMeHe Oazuca. Meton 18 6 4 10 8
Jlarpanska, MeTO]] OpPTOrOHaIBHBIX IPe0Opa3oBaHuil 1 MeTo SIKkoOu s
MPUBEICHHS KBaAPaTHIHON (HOPMBI K JuaroHasbHOMy Buny. Kinaccudukanus
KBaapaTU4IHbIX hopM. Kputepuit CunbBectpa.
Artrecranys 36
KCP 2 2
Hroro 144 32 32 66 42

J.B. Xomurikuii, "OCHOBBI aHAIUTHYECKOW T€OMETPHUH U IMHEWHOHN anreOpsl”, KOHCTIEKT JICKIIHA,

2022.



5. ®oHI OLEHOYHBIX CPEICTB /UIA TEKYLIero KOHTPOJISA YCIeBAeMOCTH W IPOMEKYTOYHOM
ATTECTAHH MO THCHUTINHE (MOTYJIIO)

5.1 TunoBble 3a1aHusA, HEOOXOAMMBbIeE /IJIsl OLIEHKH Pe3yJIbTATOB 00y4eHUs NPHU NPOBEACHUHU
TeKYLero KOHTPOJIsl yCIIeBaeMOCTH € YKa3aHHeM KPUTepUeB UX OLleHUBAHMSA:

5.1.1 Tunossle 3aganus (oneHoO4YHOe cpeacTBO - KoHTpobHas padoTa) 1JIsl OEeHKH
chopmupoBannoctu komnerenunu OIIK-1

Tema ((ManHl]bl, MATPHYHLbIC YPABHEHHA, CHCTEMbI JTHHEHHBIX _\’paBHeHllﬁ»

Bapmanr 1
3aganue 1

. 0 1 0 —i
HaiiTa KoMMyTaTOp [o,. U}.] Just MaTpui ITaynn o, = | o Ho, =|. o

: i

3ananue 2
PemuTs MaTpHUHOMH YpaBHEHHE

3 =2 -1 2
X

s 4 |-5 6

3ananne 3
Haiitn o0miee pemenne CHCTEMBI THHCHHBIX YPaBHEHHIA:

Y. +x. + %, =
f 2x, +x, +x;, =4

[3x, +0-x, +x, =4

BapumanT 2
3aganue |

0 1 1 0
Hatita koMMyTaTop [Gy. 6;] a4 MaTpun [Taymn o, = 1 o HOo. = 0 !
3aganue 2
PemuTs MaTpHUHOH YpaBHEHHE

1 2 3 5

3 4| 5 9

3agaHue 3
HatiTa oGmiee pemeHne CHCTEMBI THHEHHBIX YPABHEHHIA:

j.\', +2x, +x;+0-x, =2
12.\'1 +3x, +0-x; +x, =1

Kpurepun ouenuBanus (oueHo4Hoe cpeacTso - KoHTposabHas padora)

Onenka Kpurepun oneHuBanus




Onenka Kpurepun onennBanus

OO0y4aemblil yCIIENTHO PELINII MMOJIOBUHY WU OoJiee OJOBUHBI 3a/1a4 U3 KOHTPOJILHOM

3aYTEHO pAGOTEI
?qu CHO OO0y4aeMbIii permii MeHee TTOJIOBUHBI 33/1a4 U3 KOHTPOJIBHOW PabOThI

5.2. Onucanue WKAJ OLeHMBAHUS Pe3yJbTATOB 00y4eHHs M0 JUCHUILIMHE MPHU NPOMEKYTOYHOM
aTTrecTaluu

HIkana oueHnBaHust CPOPMHUPOBAHHOCTH KOMIIETEHIIM I

YpoBen
b
copmu Hey/I0BJIETBOP | Y/AOBJIETBO 04YeHb
TI0OXO0 X0poLIo OTJINYHO NPeBOCXO0IHO
POBaHH HUTEJbHO pUTEJIbLHO Xopouio
ocTH
KOMIIeT
eHIui
(MHAUK
aTopa
AOCTHIK He 324TeHO 3a4YTEeHO
eHus
KOMIIEeT
eHIui)
YpoBeHb
OtcytcTBHE YposeHb poset
N . 3HaHUII B
3HAaHUHN MuHumanbeH | 3HaHUM B oGBeMe YpoBeHb
TEOPETUYECKOTO o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY VYpoBeHb
Marepuana. . JIOITyCTHUMBI | COOTBETCTBY o0beme, L
3HAHMI HIDKE L 0IIeM 3HaHUII B
HeBo3MosxHOCTD it ypOBEeHB OLIEM COOTBETCTB
MHUHHAMAaJIbHBIX 9 porpaMme obneme,
3HaHUS | OIECHUTH MOJHOTY . 3HAHUH. nporpamMme yIomeMm
N TpeOOBaHHH. MOJTOTOBKH MIPEBBILIAIONIE
3HAHMH JomnymieHo MOATOTOBKH TporpamMme
Nmenu mecto . JonymeHo M Iporpammy
BCJIC/ICTBHE MHOTO . Homymieno TIOJITOTOBK
rpyOBIe OIMIMOKH HECKOJIBKO MTOJTOTOBKH.
OTKa3a HerpyObIX HECKOJIBKO u. Omubok
HECYIIeCTBE
oOyyaromierocst oT ommnboK HEeTpyOBIX HHBIX HeT.
oTBETa omudoK
omuOoK
IIponemonc
TPUPOBAHbI
IIponemonc pHp
IIponemonc | BCe
IIpogeMoHC | TpupoBaHbI
TPUPOBAHE | OCHOBHBIE
TPUPOBaHBl | BCE
BCE YMEHMS. IIponemoncTp
OCHOBHBIE OCHOBHEIC
OtcyrcTBHE OCHOBHBIC Pemrensr HpPOBaHEI BCE
IIpu pemennn YMEHUS. YMEHHUSL.
MUHHMAJTEHBIX YMEHUSI. BCE OCHOBHEIE
M CTaHIAPTHBIX Pemenst Pemens! Bce
YMEHHIA. Perensr Bce | OCHOBHBIE YMEHUSI.
3a1a4 He TUTIOBBIC OCHOBHEIC
HeBo3moxxHOCTB OCHOBHBIC 3a7a4H C Pemensr Bce
HPOJEMOHCTPUP | 3aadH C 3a7a4u C
OLIEHUThH HAJIUYHE 3aa4u. OTIENbHBIM | OCHOBHBIE
Ymenus . OBAaHBI HEerpyObIMH | HErpyObIMH
YMEHUH BeimonHeHsr | 1 3aJa4u.
OCHOBHBIE omubOKamMu. | ONIMOKaMH.
BCJICZICTBHE BCE 3aJlaHUsl | HECylIecTB | BrImomHeHbI
ymenus. Umenu | BeinosnneHs! | BeimonHeHs!
OTKa3a B TIOJTHOM EHHBIMU BCE 3aJlaHus, B
MecTO TpyObIe BCE BCE 3aJIaHUs
o0yJaromerocs ot o0beMe, HO | HeJo4eTaM | IOJHOM
omnoOKu 3aaHus, HO | B IIOJIHOM
OTBETA HEKOTOpBIe u, o0beme Oe3
HE B 00BEME, HO
c BBITIOJTHEH HEJJ04ETOB
TIOJTHOM HEKOTOpBIE
HEeoYeTaMH | bl BCE
obbeMe c
3aJaHus B
He0YeTaMHu
MOJTHOM
o0bemMe
OtcytcTBHE [Ipu peenun Nwmeercsa IIponemonc | IIponemonc | Ilpomemonc Ipozenmotcr
0a30BbIX CTaHJapTHBIX MHMHUMAIbH | TPHPOBAHbI | TPHPOBAHBI | TPHPOBAHBL | pOBaH P
HaBBIKOB. 3a7aq He bl HaOOp 6azoBble 6azoBble HaBBIKH T]I;O -
Hasbici HeBo3moxxHOCTB TIPOJIEMOHCTPHD | HaBBHIKOB HaBBIKU MIPH | HABBIKH NIPU | TIPH no;lly)(oz[ <
=~ | oucHUTH HaNMYNe | OBaHBI 0A30BBIC | IS peuieHnn peuieHnn pemreHHn CLIICHIO
HaBBIKOB HaBbIKU. ViMenn | pemieHus CTaHIAPTHBI | CTAHIAPTHHI | HECTAHIApPT fl CCTARIAPTHEI
BCJIEZICTBHE MecTO IpyOble CTaHAAPTHBI | X 3a/1a4 C X 3a1a4y 0e3 | HbBIX 337a4 X 32124 P
OTKa3a OKNOKH X 3a7a4 C HEKOTOPBIM | OLIMOOK M 0e3




oOyyaromierocst oT

HEKOTOPBIM u HEOO0YCTOB OIIMOOK U

OTBCTA n HEAOUCTAMU HEIO0YCTOB
HCA0UYCTAMU
IlIkana oueHUBAHUSA NIPH MPOMEKYTOYHOMN aTTECTALMHU
Onenka YpoBeHb NOATOTOBKH

NPEBOCXOAHO Bce koMmmereHmum (4acTm KOMIIETeHIHWil), Ha ()OPMHpOBaHHE KOTOPBIX HaIpaBieHa
JUCHMILIINHA, C(i)OpMI/IpOBaHLI Ha YpPOBHE€ HC€ HHIKEC «IIPCBOCXOAHO», MNPOAEMOHCTPUPOBAHBL
3HaHUA, YMEHHUA, BIAACHUA 10 COOTBETCTBYIOIIUM KOMIIETCHLMAM Ha YPOBHE BBIIIE
IIPEAYCMOTPEHHOTO IIPOrpaMMOil

OTJINYHO Bce kommereHium (4acTu KOMMeTeHNuil), Ha (OpPMHUPOBAaHHME KOTOPBIX HaIpaBieHa
JUCHMILIINHA, C(i)OpMI/IpOBaHLI Ha YPOBHE HE€ HUKC KOTJIUIHO.

324TeHo 04Y€eHb X0POoII0 Bce koMmmereHmum (4acTH KOMIIETeHIHWil), Ha ()OPMHpPOBAaHHE KOTOPBHIX HaIpaBieHa

JUCHMIIIINHA, C(i)OpMI/IpOBaHLI Ha YPOBHE HE€ HUIKC «OYCHBb XOPOLIO»

Xopoiuio Bce koMmmereHmum (4acTH KOMIIETeHIHWil), Ha ()OPMHpOBaHHE KOTOPBIX HaIpaBieHa
JUCLMIUTNHA, COOPMHUPOBAHBI HA YPOBHE HE HHUKE «XOPOLIOY.

yaoBiersopureiab | Bce KoMmmereHmum (4acTH KOMIeTeHIuil), Ha (OpMHpOBaHHME KOTOPBIX HampaBieHa

HO IUCHMIUTNHA, ¢HOPMUPOBAHBI HA YPOBHE HE HIKE «yIOBJICTBOPUTEIBHO», MPU ITOM XOTs ObI
OJIHa KOMIIETCHIUA C(i)OpMI/IpOBaHa Ha YPOBHE «YIOBJICTBOPUTECIILHOY

HeymoBJeTrBopute | XOTS ObI 0JJHA KOMIETEHINS C(QOPMHUPOBAaHA HAa YPOBHE «HEYIOBIETBOPUTEIHHOY.

JIbBHO

HE 3a4YTEHO
IJI0XO0 Xors Obl OJIHa KOMIICTCHIUA C(i)OpMHpOBaHa Ha YPOBHEC «I1JIOXO»

5.3 TunoBbie KOHTPOJIbHBIE 32IAHUS UJIM HHbIe MATEPUAJIbI, HEOOX0AMMbIE VISl OLlEHKH

pe3yabTaToB 00y4eHHs HA MPOMEKYTOYHOM aTTecTallun

5.3.1 TunoBsble 3a1aHNsl, BHIHOCHMbIE HA IIPOMEKYTOYHYIO aTTECTAILUIO:

OueHo4Hoe cpeacTBO - 3agaun

IK3amen

Kpurepun onenuBanns (3agaum - IK3aMeH)

Ouenka

Kpurepun onenuBanuns

OO0y4aemblii CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 3a/1a4y B OUIIETE U
IIPEBOCXOJTHO OTBETUJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, a TAaKXKe Ha
JOTIOTHUTEIBHBIA BOMPOC MOBBIIIEHHON TPYTHOCTH.

OO0y4aemblii CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 3a]1a4y B OUIIETE U
OTJINYHO OTBETUJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, a TAaKXKe Ha
JOTIOTHUTEIBHBINA BOMPOC.

O0YCHb XOPOIIO OOy4Jaemblif CAMOCTOSITENIFHO U MPABUIIBHO PEIIWII 337jauy B OuiieTe u
OTBETHJI B IOJTHOM 00bEME Ha BOIIPOC B OmiieTe, HO HE OTBETHII B TIOJTHOM




Onenka Kpurepun onenuBanuns
00BbEME Ha JOTIOJIHUTENbHBIN BOIIPOC.

OO0y4aemblil CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 3a]1a4y B OUJIETE U
OTBETUJI C IOCTATOYHOM MOJIHOTOM Ha BONPOC B OUjIeTe, AEMOHCTPUPYSI
HaBBIKM 00OCHOBAHUS TEOPETHUECKUX MOJIOKEHHUI C TOMOIIBIO
pernoaaBaTess.

XOPOIIIO

OO0y4aemblii TPUMEHSIT PAaBUIIbHBIE METO/IBI JUISI pEIICHU 3a/1auM B Ouiere
YIIOBJIETBOPUTENIBHO U paccka3al OCHOBHbIE MOJIOKEHUSI TEOPETHUECKOT0 Bompoca 6e3
000CHOBaHHS, C TIOMOIIIBIO MPENO1aBaTeNsl.

HeyoBieTBOpUTeabH (OO0yyaeMblil HE CMOT IPUMEHUTH MPABUIIbHBIE METOIbI IS PEIICHUS 3aJa4n
0 B OmJieTe U HE paccKa3ail OCHOBHbIE MOJIOKEHUSI TEOPETUUECKOTO BOIPOCa.

OOy4aemblil HE CMOT MTPOJIEMOHCTPUPOBATH KaKHe-T1M00 METOAbI AJIs
IJ10XO0 pelieHus 3a1a4u B OusieTe U He paccKaszajl HUKAKUX MOJO0KEHUI
TEOPETUYECKOr0 BOIpOCa.

Tunosele 3aganus (3agaum - IK3aMeH) 1Jis1 OleHKHU cpopmupoBanHocTH Kommnerenuuu OITK-1
(CHOCO6€H HCIIOJIB30BATh MMOJIOXKCHUA, 3aKOHBI U METO/JIbl CCTCCTBCHHBIX HAYK U MAaTCMAaTUKU IJIS
peuieHus 3a/1a4 UHKEHEPHOU JIeATETbHOCTH)




3aganue 1.

IIpH KaKHX 3HA9eHHAX MapaMeTpa / KBaapaTHdHad GopMma ¢ MaTpHIeH

A =2
-2 A+

ABJ/IA€TCA NOJIOXHTEIBHO onpene:lém-mﬁ?

3agaHne 2.
. -9 34
ITpH KaKHX 3HaYeHHAX ITapaMeTpa /A KBaapaTHUHad QopMa ¢ MaTpHIeH 3 ! ABIIASTCH
/L —
OTPHILIATEIBHO ONpeIeeéHHOH?
3aganue 3.
5 2 -1
ITpH KaKHuX 3HAYEHHIX MapaMeTpa / KBajpaTwuHad Gopmac Marpmueit |2 1 -1
-1 -1 4

ABIAETCA NOJIOKHTEIIBHO orrpene:xénﬁoﬁ?

3azaHue 4.

1 2
PemuTh MaTpHIHOE YpaBHEeHHe: X“3 4”=||7 10||

1 1 B
3
3azaHue 6.

Haiiti K03QpHIHEHTS! ay, @), @; MHOTOUIeHA BTOPOH CTeNerH f(1)=a,+a J1+a,r, eCIH H3BECTHO,
aro f11)=—1, fi-1)=9, f(2)=-3.

3agaHue 5.

PemuTh MaTpHUHOE YPaBHeHHe:

13

3agzanue 7.

Iycrs A(X) = .le + _\‘22 — .\‘32 — KBaZipaTH4YHad (opMa B THHeHHOM IpocTpaHcTBe L. SIBngercs

7TH THHEHHBIM IIOAMPOCTPAHCTBOM L MHOXKeCTBO M BekTopoB X, € M raxax, wro
A(x,) =02
3aganHne 8.

1 7 9

PemHTh MATPHYHOE YpaBHEeHHe: Y

3 4 |10 13
3azaHue 9.

MeToaom Jlarparka NpHBeCTH KBaAPAaTHIHYIO (OpMY B IpoCTpaHCTBe R
A(xy.xy) = 2.\’3‘ + 4X,X, K ARaroHaIbHOMY BHAY. SIBIgeTcs TH 3Ta hopma
3HAKOONpeaeIEHHOH?

3azanue 10.

JlaHo mpocTpaHCTBO P, MHOTOYWISHOB CTelleHH He Bblle 1. [ToKa3aTh, 9T0 MHOXKeCTBO L
371eMeHTOB f{f) 3TOro MpOoCTPaHCTBA, 411 KOoTophIX f{1)=0, 00pasyeT MOANIPOCTPAHCTBO, H HAMTH
ero pa3sMepHOCTb.



3amannue 11.

B npocTpaHCTBe MHOTOWIEHOB f{7) CTeNeHH He BhIIe 2 ONpeneneHo CKAIIpHOe IMpOH3BeIeHHe
(f.8)=fago* /11282, 1€ fi 1 gk ecTb k03 PHINEHTHI IPH CTeNeHIX 7. [IpoBepHTH, YTO NPH TAKOM
CKATIPHOM NPOH3BeAeHHH 0asuc {1, 7, I} ABIgeTCS OPTOHOPMHPOBAHHBIM. HaliTH MaTpHITy
COPAKEHHOrO onepatopa D™* 114 oneparopa anddeperumposanna D=d/dt B 1aHHOM Oa3zHce.

3azanue 12.

Haiita sapo u 00pas oneparopa zi (ykasarts 0asHc B ker ;i Him ;i) 1A OIIepaTopa, 3a1aHHOTO

(25 60 )
CBOeH MaTpHIeH 4 B CTAHJAPTHOM 0a3HCe MPOCTPaHCTBA Ry 4 = [ €0 144 '

3azarne 13.
B npocTpaHCTBe BemecTBeHHBIX MaTpHI NxN onpefe1eHoO CKATIPHOS NPOH3BeIeHHe

(.= z Xy Vi - B 3TOM ke npocTpaHCcTBe AeficTBYeT oneparop ¢(X) mo npasHay Q(X)=AX,
i.j

rae 4 ects puKCHpoBaHHAS MaTpHua NxV. HafiTH conpsok&HHBIA omeparop ¢ *, npearnoaras, 9ro
OH JeficTByeT Kak ¢ “(X)=4"X rae 4™ ecTb HeKOTOpas HeH3BeCTHAL MATPHIIA.

3azanue 14.

Haiita siapo u 0bpas oneparopa A (ykasars 6asuc B ker A mim A) a1 oneparopa, 3a1aHHOTO
(0 1 1)

CBOeil MaTpHIIei .4 B CTAHAApTHOM Oa3Hce IpocTpaHcTBa Rs: A =[ 1 1 0l
-1 o 1

3aganme 15.

p : D 3 B

CIIMHTHh MAaTPHIHOS YpPaBHEeHHE! =
e = 4 5 14 2

3ananne 16.
JlaHo MaTpHuHOe ypapHerne A° + A+ E = O rae E - equanunas, a O - HyleBas MAaTpHIA.
Hafiti B3 ypaBHeHHA MATPHITY A7 nnm MaTpHIBI A .

3azarne 17.

BBIYHCIHTD ONpeeHTe b MAaTPHIbl VXN ¢ 31eMeHTaMH A = ’ (|- 3Had, 9TO CyMMa @€ CTPOK ¢

9eTHBIMH HOMEPaMH PaBHA CyMMe CTPOK C HeUETHBIMH HOMEPaMH.

3ananue 18.
Haifta 06pa3, 2apo, B MaTpHLy oneparopa Auddepermmposanus D = d/dx b basuce
{1. R } NPOCTPAHCTBA P, MHOTOWIEHOB CTeNleHH He Bble 1

3aganrue 19.
IaHa cTpoka aT=(a 1 ....,dy) H cTONMOT b=(b}, ....,b,,)T. BEIMHCIMTE PpaHT MaTpHUEL A=b" a’.

3azanue 20.

Cpenn MHOTOWIeHOB f{f) CTeneHH, He NpeBocXoAAmei 2, HAHTH 1Ba THHEHHO He3aBHCHMBIX
MHOTOWIeHa f; Hf>, Takux, uTo fi(1)=f(1)=4.

Ouenounoe cpeactBo - KOHTpoJbHBIE BONPOCHI



Ik3amen

Kpurepun onenuBanns (KoHTpobHbIE BONPOCHI - JK3aMeH)

Onenka Kpurepun onenuBanuns

OO0y4aemblii CaMOCTOSITENIHO U MTPaBUIIBLHO PELINII 3a]1a4y B OUIIETE U
IIPEBOCXOJTHO OTBETUJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, a TAaKXKe Ha
JOTIOTHUTEIBHBIA BOMPOC MOBBIIIEHHON TPYTHOCTH.

OO0y4aemblii CaMOCTOSITENILHO U MTPaBUIIBLHO PELINII 3a/1a4y B OUJIETE U
OTJINYHO OTBETUJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, a TAaKXKe Ha
JIOTIOTHUTEIBHBINA BOMPOC.

OO0y4aemblii CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 3a/1a4y B OUIIETE U
OUYEHb XOPOLIO OTBETUJI B TIOJTHOM 00BbEME Ha BOIIPOC B OMIIETE, HO HE OTBETUII B ITOJIHOM
00BEME Ha OTIOTHUTETBHBIA BOIIPOC.

OO0y4aemblii CaMOCTOSITENILHO U MTPaBUIIBHO PELINII 3a]1a4y B OUIIETE U
OTBETUJI C IOCTATOYHOM MOJIHOTOM Ha BOIPOC B OUjIeTe, JEMOHCTPUPYS
HaBBIKM 00OCHOBAHUS TEOPETHUECKUX MOJIOKEHHUI C TOMOIIBIO
npenoaaBaTess.

XOPOIIIO

OO0y4aemblii TPUMEHSIT PAaBUIIbHBIE METO/IBI JUISI pEIICHUs 3a/1auM B Ouiere
YIIOBJIETBOPUTEIBHO U paccka3ajl OCHOBHbIE TOJIOKEHUSI TEOPETHUECKOT0 Bompoca 6e3
000CHOBaHHS, C TIOMOIIIBIO MPENOIaBaTeNsl.

HeyJoBieTBOpUTeabH (OO0yyaeMblil HE CMOT IPUMEHUTH MPABUIIbHBIE METOIbI IS PEIICHUS 3aJa4n
0 B OmJieTe U He paccka3ail OCHOBHbIE MOJIOKEHUSI TEOPETUUECKOTO BOIPOCa.

OOy4aemblil HE CMOT MTPOJIEMOHCTPUPOBATH KaKHe-T11M00 METOAbI AJIs
IJ10XO0 pelieHys 3a1a4u B OusieTe U He paccKazajl HUKAKUX TOJO0KEHUI
TEOPETUYECKOr0 BOIIPOCa.

Tunossble 3aganus (KoHTpoIbHBIE BONPOCHI - JK3aMeH) I OlleHKH COPMUPOBAHHOCTH
komneteHun OIIK-1 (CriocobeH MCmonb30BaTh MOJIOKEHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAayK
Y MaTEMAaTUKHU JUIs pEICHUs 3a/1a4 MH)KEHEPHOH J1€ATEIbHOCTH )

Ne  [Bompocsr Ec(on dopmupyemoii
OMIIeTeHIIUH

Martpuiel. OcCHOBHBIE ONl€palli HaJl MaTPULIAMHU. OIIK-1
Onpenenureny. OcHOBHBIE cBOMcTBa. PopMyInpoBKa TeopeMsbl Jlamnaca. OI1K-1

3 OOpaTtHas marpuiia. HaxoxxaeHue ee 2JIeMEeHTOB KaK PelieHrue CHCTEM OI1K-1
yPaBHEHUH.
UluHeliHas He3aBUCUMOCTD CTPOK M PaHT MATPHIIBI. OI1K-1
CucteMbl TUHEUHBIX ypaBHeHUH. Teopema Kponekepa-Kanemmu. ®opmysibl OI1K-1
Kpamepa.




6 CucTeMbl OTHOPOHBIX JIMHEHHBIX YpaBHEHUN. DyHIaMEeHTaIbHas CUCTEMA OI1K-1
pEIICHUIA.

7 OO11ee petieHre CUCTeMbl HEOHOPOAHBIX JIMHEHHBIX YPaBHEHUH. OIIK-1

8 JIMHEeNHbIE IPOCTPAHCTBA. bazuc U pa3MEpHOCTE. OI1K-1

9 [lonnpocTpaHCcTBa JIMHEMHBIX IPOCTPAHCTB. OI1K-1

10 [[IpeoOpa3oBanue Oa3UCOB U KOOPAMHAT BEKTOPOB. MaTpuiia mpeoOpa3oBaHuUs. OI1K-1

11  [EBknumoBsI mpocTpancTBa. CBOMCTBA CKAIIPHOTO MPOM3BeIeHUs. MaTpuiia OI1K-1
['pama. OpToHOpMUpPOBaHHBIN 0a3uc. KoMIieKkcHbIE €BKIUIOBBI MPOCTPAHCTBA.

12 Meton oproronanuzanuu [ pama-IlImuara. OI1K-1

13 |luneiinble oneparopsl, cCBOWCTBA. MaTpulla TMHEHHOTO OIepaTopa. OIIK-1
[[peoOpa3oBaHre MaTPUIIBI IMHEHHOTO OllepaTopa MpH 3aMeHe 0asuca.

14 |MuBapuanTHBIEe IOANpPOCTpaHcTBA. COOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE OI1K-1
BEKTOpA JIMHEHHBIX ONEPaTOPOB.

15 Pluneiinble onepaTtopsl B €BKINMAOBBIX IpocTpaHcTBax. ConpsxeHHsld oneparop. [OIIK-1

16  |CamocomnpspkeHHbIe oniepaTopbl. CBOMCTBA COOCTBEHHBIX 3HAUECHUN U OI1K-1
COOCTBEHHBIX BEKTOPOB. J{naroHanbHbIN BUJ CAMOCOIPSIKEHHBIX ONEPAaTOPOB.

17 |OprtoroHaibHbIC U YHUTAPHBIE ONIEPATOPHI. OI1K-1

18 |bunuHelHbIe U KBaipaTUUHbIC (hOpMBI. MaTpuiia OMUIMHEHHOU (POPMBI. OI1K-1
[IpeoOpa3zoBaHKMe MaTPHUIIBI IPH 3aMeHe Oa3uca.

19 Meron Jlarpanka npuBeieHUs KBaAPATUYHON (POPMBI K TMArOHAJIbHOMY BUY OIIK-1

20 [Meron opTOroHaJIbHBIX peodOpa3oBaHUN NpuBeAeHUs KBagpaTHuHoh ¢popmbl kK |OIIK-1
[TMarOHAIbHOMY BHLY

21 [Knaccudukanus kBaapatuyabix popm. Kpurepuit CunbBectpa OI1K-1

6. YueOHO-MeTOAHYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIs)

OcHoBHas uTeparypa:

1. bexknemummen Jmutpuit Bnagumuposud. Kypc aHanmuTraeckoil reoMeTpUr ¥ THHEHHOHN anreOpsl :
[yaeO. niis By30B]. - 5-€ u3a., mepepad. - M. : Hayka, 1984. - 320 c. - 0.80., 240 »k3.

2. Unbun Brnagumup AnexcannpoBud. Jiunelinas anreopa : [y4ue0. 71 yH-TOB IO CHEITHATBHOCTSIM
"ITpuxnan. mar." u "®uszuka"]. - 3-e u3a., gom. - M. : Hayka, 1984. - 294 c. - (Kypc BbiciIel MaTeMaTHKH
U MaTeMaTu4eckor GU3uKy ; BBII. 6). - 0.95., 207 5k3.

3. beknemurera Jlronmuina AnaronbeBHa. COOpHUK 3a7ay 10 aHATUTUYECKON reOMETPUHN U JTMHEHHOU
anredpe : [yue0. mocobue aiis hu3.-MaT., UHKEHEP.-PU3. U HHKEHEP.-TEXH. CIeIHATLHOCTEN BY30B] / 1O
pen. . B. bexnemumena. - M. : Hayka, 1987. - 494, [2] c. - 1.30., 63 2k3.



4. Xomunxkuii JI. B. CoopHuk 3a1a4 mo tuHEHHOM anredpe : yuebd. mocodue / HHI'Y. - H. Horopon :
N3n-Bo Hukerop. rocyn-ta, 2007. - 51 c. - 20.00., 50 3k3.

JlononuutenpHas IuTEparypa:

1. Kypour Anekcannp ['ennagueBuy. Kypc Beiciieii anreOpsl : yuel. Ui CTYACHTOB YH-TOB. - M3a. 11-¢,
crep. - M. : Hayka, 1975. - 431 c. : c uept. - 0.94., 38 3k3.

2. IpockypsikoB Urops Braaumuposuu. COOpHUK 3a/1a4 10 JIMHEHHOHN anredpe : yuel. mocodue ass
CTYACHTOB (pu3.-MaT. cienuaibHOCTe! By30B. - U3a. 7-e. - M. : Hayka, 1984. - 336 c. - 1.20., 96 3k3.

[TporpammHuoe obecnieuenue u MHTEpHET-pecypchl (B COOTBETCTBUU C COJEP>KAHUEM JTUCLHUIIINHBI):
He ucnonb3yercs

7. MaTtepuajibHO-TeXHUYECKOe olecnedeHne JUCHUININHBI (MOyJIs1)

YueOHBIE ayauUTOpUHM JUISI TPOBEACHHS YYEOHBIX 3aHIATHH, MPETYCMOTPEHHBIX 00pa30BaTEIHHOU
MPOrPaMMOM, OCHAIIECHBl MYJIBTUMEIUNUHBIM 000pYyIOBaHHEM (MPOCKTOP, DKpaH), TEXHUYCCKHUMHU
cpeacTBaMu  OOyueHUs, KOMIIbIOTEpaMHU, CHEHHATU3UPOBAHHBIM  O0OpYyIOBaHUEM: YueOHbIE
ayIUTOPUU JIJISl TIPOBEICHUS yUEOHBIX 3aHSITHUN, MPEIYyCMOTPEHHBIX 00Pa30BaTEIbHOW MPOrPaMMOiA,
OCHAIIIEHbl MYJIbTUMEIUNUHBIM 000pynOBaHHEM (IIPOEKTOpP, BSKpaH), TEXHUYECKUMHU CpEICTBAMU
o0ydeHHUs, KOMIBIOTEPAMHU, CICHHATU3UPOBAHHBIM 00OpyIOBaHUEM: YUeOHBIE AayAUTOPHH IS
MPOBEJCHUS YYEOHBIX 3aHITHHA, NPEAYCMOTPEHHBIX O0O0pa30BaTENbHON MPOrpaMMOil, OCHAIICHBI
MYyJIBTUMEANIHHBIM 000pyIOBaHHEM (TIPOEKTOp, OJKpaH), TEXHHUUYECKUMHU CpPEICTBAMH OOYUCHHSI.
[TomereHust UIsi CaMOCTOATENBHONH PabOThl 00YUYaIOIMMUXCS OCHAIECHBI KOMIBIOTEPHONW TEXHUKOW C
BO3MOXHOCTBIO TMOAKIIOYeHHs K cetn "MHTepHer" M obecnedeHbl AOCTYIOM B D3JICKTPOHHYIO
nH(}pOpMaIMOHHO-00pa30BaATEIHHYIO cpeny.
[Tomermenust it caMOCTOATEIHHOW PabOThl 00YUYAIONIUXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TOJKIOUEeHUsT K cetu "HuTepHer" M oOecrmedeHbl TOCTYIIOM B SJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CpENy.

[TomereHust UIsi CAaMOCTOATENBHON PabOThl O0yUYaAIOIIMUXCS OCHAIECHBI KOMIBIOTEPHONW TEXHUKOW C
BO3MOXHOCTBIO TOAKIIOYeHHs K cetn "MHTepHer" M obecnedeHbl JOCTYIOM B D3JICKTPOHHYIO
nH(}pOpMaIMOHHO-00Pa30BaATENBHYIO CPEY.

[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusimu OC HHI'Y mo nanmpasnenuio 11.03.04 -
DJEeKTPOHUKA U HAHOBJIEKTPOHHUKA.

ABtop(b1): Xomuukuii Jlenuc BrnagumupoBud, kanauaaT Gpu3nKo-MaTeMaTHYECKUX HaYK, TOLICHT.
Penensent(s1): Hukonuues Jimutpuii EBrenpeBny, KaHauaaT GU3NKO-MAaTEMAaTHYECKUX HAYK.
3aeayromuii kadenpoii: [laBnos JMmutpuii AnekceeBud, TOKTOP PU3MKO-MATEMATHUYECKUX HAYK.

[Iporpamma onoOpena Ha 3aceganun Meroandeckoit komuccuu ot 20.05.2023, mporoxosn Ne 6/H.
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