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1 Onucanne ¢poHIA OLIEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@DoH/ OLIEHOYHBIX CPEACTB (OLIEHOYHbIE MaTepHasbl) BKIOYAET B c€0s KOHTPOJIbHbBIC 33/a-
HUS U (MJIM) BOIIPOCHI, KOTOPBIE MOTYT OBITh MPEAJIOKEHBI 00ydYaIOUIeMyCsl B pPaMKax TEKYILETo
KOHTPOJISI YCIIEBAEMOCTH U NMPOMEXYTOYHOH aTTecTaluy IO JUCLMILIMHE (MOIYJI0). YKa3aHHbIE
KOHTPOJIbHBIE 3aJaHusI ¥ (MJIM) BOMPOCHI MO3BOJISIOT OLIEHUTH JOCTHKEHHE 00y4aromnuMCs IIaHH-
pYEMBIX pe3yJbTaTOB O0Y4YEHHUs IO AUCLUIUIMHE (MOAYJIIO), YCTAHOBJIEHHBIX B COOTBETCTBYIOIIEH
paboueil mporpaMme AUCHUILTUHBI (MOAYIIS), a TAK)Ke CPOPMHUPOBAHHOCTH KOMIIETEHIIH, yCTAaHOB-
JIEHHBIX B COOTBETCTBYIOLIEH OOLIEH XapaKTepUCTUKE OCHOBHOW IpogeccCHOHaIbHONW 00pa3oBa-
TEJIbHOHU IPOrPAMMBI.

[TosHble HAMMEHOBAHUS KOMIIETEHIMH M HMHAMKATOPOB MX JOCTHXKEHMS IPEJICTABICHBI B
0011ei XapaKTepruCTUKE OCHOBHOM MPOQECCHOHATBHON 00pa30BaTeIbHON TPOrPAMMBI.

2 OueHo4YHbIE CpeacTBa (OLEHOYHbIe MATEPHUAJIbI) AJIS POBEACHUS TEKYIEro
KOHTPOJISI YCIIEBAE€MOCTH 00y4AKIIMXCH M0 JUCHHUILIHHE (MOYJII0)

IlepBblii cemecTp

IlepeyeHb KOHTPOJIBLHBIX 321aHUH U (UJIM) BONIPOCOB /JIsA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHuun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTH:KeHUsI komneTeHuu OITK-1.1)

1. Ilonarue Bektopa. JIMHENHbIE Oonepalvy HaJ BEKTOpaMH, UX CBOWCTBA. BrlpakeHue Ko-
OpJIMHAT CYMMBbI BEKTOPOB U IPOU3BEACHUS BEKTOPA Ha YUCIIO.

2. JInHelHO 3aBUCHUMBIE CHCTEMBI BEKTOPOB Ha IVIOCKOCTH M B MpocTpaHcTBe. ['eomeTpuue-
CKHUH CMBICII IMHEWHOW 3aBUCUMOCTH.

3. bazucel Ha miockocTd U B mpoctpaHcTBe. OpTOHOpMUpOBaHHBIE 0azuchl. PazmokeHue
BEKTOpa 1o 0a3ucy Ha MJIOCKOCTH U B IPOCTPAHCTBE.

4. CkansipHO€ MPOU3BEJCHHE JIBYX BEKTOPOB, €T0 CBOMCTBA M BhIpAKEHUE Yepe3 KOOpAUHA-
Thl COMHOKUTEJEH.

5. BekTOpHOE NPOU3BENECHNE ABYX BEKTOPOB, €0 CBOMCTBA M BBIPAXKEHUE YEPE3 KOOPAUHA-
Thl COMHOKUTEJEH.

IlepeyeHb KOHTPOJIBLHBIX 32/JaHUI U (MJIH) BONPOCOB /IS OLEHKH c)OPMUPOBAHHOCTH KOM-
nerenmuyn OIIK-1 (koHTpoMpyemblii HHAUKATOP HocTHKeHUs KomneTeHnn OITK-1.2)

1.CnenoM KkBazpaTHONM MaTpPHUIIBI A (o603HauaroT tTA) Ha3bIBAlOT CYMMY €€ JJIEMEHTOB,

CTOSIIIINX Ha rJIaBHOM JIaroHaiu, T.€. trA =) +dy; .. +al'll'l. Jloka3atsb,
o tT(AB) =tr(BA)

2. Kax m3menutcst ompenenntens mopsiaka T1, ecam Kamblii €ro SJIEMEHT YMHOXHTh Ha
yrcio 2&7?

3. Kak usmenurcs OnpeacInuTECIIb, €CIN Ka)I(HI)IfI €ro J3JIEMCHT q YMHOXHTb Ha If )

rIe j- -?‘-'0

4. Kak m3MeHHTCs onpeeautens mopsigka Tl ecim ero cTpoky mepenucarts B 06paTHOM II0-
psnke?

IlepeyeHb KOHTPOIBHBIX 3aaHUH M (M) BONPOCOB UIs1 OLeHKH CGOPMHPOBAHHOCTH KOM-
nerednun OIIK-1 (koHTpoJMpyeMblii HHANKATOP HocTHKeHUs1 komnereHuu OITK-1.3)
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1. ChopmynupyiiTe onpenencHue BekTopa. YTo Takoe Havaao U KOHEIl BEKTopa?

2. ChopmynupyiiTe onpeesneHle JJIMHbI BEKTOpa.

3. ChopmynupyiiTe onpezaeaeHue HyJlIeBOro Bekropa. Kakyroo AnuHy U HampaBieHUE UMEeT
HYJIEBOI1 BEKTOp?

4. Copmynupyiite onpeseneHne KOJUIMHEAPHbIX BEKTOpoB. KakuM BeKTOpaMm KoJUIMHEeapeH
HYJIEBOI1 BEKTOp?

5. ChopmynupyiiTe onpeaesieHlue paBHbIX BEKTOpoB. Kakum BekTopam paBeH HYyJIEBOH BEK-
TOp?

IlepeyeHb KOHTPOJIbHBIX 321aHUI U (MJIH) BOMPOCOB /ISl OLEHKH C(OPMUPOBAHHOCTH KOM-
nerenuuu OIIK-2 (koHTpoMpyeMblii HHIMKATOP A0cTHKeHUus1 KommeTenuun OITK-2.1)

1. PaccrosiHue OT TOYKM 10 NMPSAMON HA IUNIOCKOCTH U OT TOYKH JIO INIOCKOCTH B IIPOCTpaH-
CTBE.

2. Yroa Mexay IByMsl IIPSIMBIMM Ha IJIOCKOCTU M B IPOCTPAHCTBE, MEX]y IUIOCKOCTSMU B
IIPOCTPAHCTBE, MEXKY MPSAMON U MIOCKOCTBIO.

3. PaccrosiHMe OT TOYKH J10 IPSIMOI B TPOCTPAHCTBE.

4. OnpeneneHure KOOpAUHAT MPOEKIUU TOUYKH Ha MPSIMYIO Ha IUIOCKOCTH, IPOEKLUH TOUYKU
Ha IJIOCKOCTh B IPOCTPAHCTBE.

5. Onpenenenue KOOpAUHAT MepeceyeHMs MPSIMOI U MJIOCKOCTU B IIPOCTPAHCTBE.

IlepeyeHb KOHTPOJIbHBIX 3a1aHUI U (MJIH) BOMPOCOB /IJIsl OLEHKH C(OPMHUPOBAHHOCTH KOM-
nereHuun OITK-2 (KoHTpoJIMpyeMblii HHANKATOP H0cTHKeHUsT komneTeHuu OITK-2.2)

A -12

-1 A 5

10 -6 2
1. Yemy paBeH paHT MaTpHIIbI MIPU Pa3IYHbIX 3HAYCHHSIX A& ?

-1 - "
2. Kak m3menntcst oOpatHas MaTpuia A , €CIIM B MaTpHILIE A nepectaButs 1 -10 1 y
CTpOKH?

-1 -
3. Kak u3MeHuTCs 0OpaTHas MaTpuia A , €CJIA B MaTpHUIIE Al CTPOKY YMHOKHTh Ha

ancio A #0 ?

4. BLIpa3I/ITe qepe3 onpeCaACIUTCIIb MaTPUIIbL A OIIPCACIINTECIIb €€ COIO3HOH MaTpulbl.

IlepeyeHb KOHTPOIBLHBIX 3aJaHUH U (MJIM) BONPOCOB 1JIs1 OLEHKH C(hOPMUPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTpoMpyeMblii HHANKATOP NocTHKeHUsI komneTeHuu OITK-2.3)

1. Chopmynupyiite ompeaeieHHe YaCcTHOTO KOMIUIEKCHBIX uuces. [Ipu KakoMm ycioBuHU
YaCTHOE KOMILIEKCHBIX YHCEJl CYIIECTBYET?

2. ChopMynmpyiiTe ONpEeIICHHe ONEpalliyd BO3BEICHUS KOMIUIEKCHOTO YHCIA B IEIYIO
CTEIEHb.

3. Uto Takoe KOMILIEKCHAs IIIOCKOCTh? UTO Takoe BelecTBEHHAas 0Cb, MHUMAs OCh?

Kak Ha KOMIIJIEKCHOM MJIOCKOCTH PACIIONIOAKEHBI KOMIUJIEKCHO-CONPSKEHHBIE uKciia?

4. ChopmynupyiTe onpeaeeHrne MOAYJs U apryMeHTa KOMIUIEKCHOTO yucia. YTto Takoe
IJIaBHOE 3HAYEHHUE aprymeHTa?

5. ChopmynupyiiTe onpeaeneHne TPUroHOMEeTpuueckor (Gopmbl KoMIIeKCHOro yucna. Ka-
KM€ KOMIUIEKCHBIC YHCIIa MOXHO MPEICTaBUTh B TPUTOHOMETpUYECcKoi popme?



Bropoii cemecTp

IlepeyeHb KOHTPOJIbHBIX 321aHUI U (MJIH) BOMPOCOB /ISl OLEHKH C(hOPMUPOBAHHOCTH KOM-
nerennuu OIIK-1 (koHTpoMpyeMblii HHIMKATOP A0cTHKeHUus1 KommeTenuun OITK-1.1)

1. CmemanHO€ MPOU3BEACHHUE TPEX BEKTOPOB, €0 CBOMCTBA M BBHIPAKECHUE Yepe3 KOOPAMHA-
TBI COMHOKHTEIICH.

2. YpaBHEHHE TIPSAMOM Ha IJIOCKOCTH M TJIOCKOCTH B MPOCTPAHCTBE, OPTOTOHAIBHBIX JaH-
HOMY BEKTOPY U IPOXOJAIIUX Yepe3 IaHHYIO TOUKY.

3. Obmiee ypaBHEHHE MEPBOro MOPsIKA Ha MJIOCKOCTH M B MPOCTPAHCTBE, €r0 HCCIEI0Ba-
HHE.

4. HopmasibHOE ypaBHEHHE IIPSIMOM Ha IUIOCKOCTH M IJIOCKOCTH B IipocTpaHcTre. [IpuBene-
HUE 00IIero ypaBHEHUS NIEPBOTO MOPSIKA K HOPMaTbHOMY BHUTY.

5. Paznuunbie GpopMbl ypaBHEHUH TPSMOM B MPOCTPAHCTBE, MEPEX0] M3 OJHON (OpMBI B

JPYTYIO.

IlepeyeHb KOHTPOJIBLHBIX 321aHUH U (UJIM) BONIPOCOB /JIsA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHuun OIIK-1 (koHTpoMpyeMblii HHANKATOP HocTHKeHUsI komneTeHuu OITK-1.2)

1. DeMeHTHI MaTpulbl PaBHbI il [[OK@BB.TB, 4To €€ OIIPCACIUTCIIb — YHCJIO YCTHOC.

2. DJIEeMEHTHI MaTPHUIIBI TPETHEro MOPSAKa PaBHBI *+1 Moxer mm ee OTIPEIEIUTENIb OBITh
paBeH 67

3. KBaI[paTHaH MaTpunoa {a', ] Ha3bIBACTCA KOCOCHMMeTqueCKOﬁ, €CJIn €€ J3JICMCHTBI

YJIOBJIETBOPSIIOT YCIOBUIO . i . Jlokazarp, 4yTO OnpenenuTenbr KOCOCUMMETPUYECKON MaTpu-
I[bl HEUETHOTI'O MOPSIKA PaBEH HYIIO.

4. Haiitu OMpPECACIIUTECIIb ITOpAAKA n, OJICMCHTBI KOTOPOI'O 3aJIaHbl YCJIOBHUAMU:

2) ﬂq =m|nf,j]’6) aﬂ =muxt,j];B) auj =|‘- J|

IlepeyeHb KOHTPOJILHBIX 32/JaHUI U (WJIH) BONPOCOB /IS OLeHKH ChOPMHUPOBAHHOCTH KOM-
nerenmun OIIK-1 (koHTpompyemblii HHAUKATOP HocTHKeHUs KomneTeHmn OITK-1.3)

1. Chopmynupyiite aBa onpeaeaeHUs: CyMMbl BEKTOPOB (IPAaBUIIO TPEYTOJIbHHUKA U MPABUIIO
napajuiesaorpamma). J{is ciokeHus Kakux BEKTOPOB MPUMEHUMO KaX0€ U3 HUX?

2. Copmynupyiite onpeaeneHne JMHEHHON KOMOMHAIMK BeKTOPOB. UTo Takoe Kodpuim-
€HTHI JINHEWMHON KOMOWHAUu?

3. Chopmynupyiite onpeaeneHie TMHEHHO 3aBUCUMBIX U JIMHEHHO HE3aBUCUMBIX BEKTOPOB.

4. ChopmynupyiiTe onpeeraeHue yrnopsg0ueHHONH napbl BEKTOPOB.

5. Chopmynupyiite onpeneneHue 6azuca Ha IUIOCKOCTH. YTO Takoe KOOPAMHATHI BEKTOpa
OTHOCHUTEIBHO JaHHOTO Oasuca?

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BOIPOCOB /JIsl OLleHKH ¢(popMHPOBAHHOCTH KOM-
nerennun OIIK-2 (koHTpoMpyeMblii HHANKATOP AocTHKeHus1 KomneTeHnuu OITK-2.1)

1. Dnnurnc, BHIBOJ KAHOHMYECKOTO YpaBHEHUs, UccienoBaHue GpopMbl diutunca. Jupekrpu-
CBI U DKCLEHTPUCHUTET.

2. T'unepbosa, BBIBOJ KaHOHMYECKOTO ypaBHEHUs, HcciefoBaHue (opMmbl. JupekTpucel,
ACUMITOTHI U SKCLIEHTPUCUTET.

3. ITapabona, BEIBOJI KAHOHUYECKOTO YPaBHEHUS, HCCIIeI0BAaHUE (DOPMBI.
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4. ITpuBenenue o0I11IEr0 ypaBHEHUsI BTOPOIO MOPsIIKA HA TNIOCKOCTH K KAHOHMUYECKOMY BTy
B CJIy4ae LIEHTPAJIbHBIX KPUBBIX. IHBapraHThl KpUBOI.

5. IlpuBenenue o01ero ypaBHeHUs: BTOPOToO MOPSsIJIKA Ha MJIOCKOCTH K KAHOHUYECKOMY BUlY
B CJIy4ae HELEHTPaJIbHBIX KpUBbIX. IHBapuaHThl KPUBOM.

IlepeyeHb KOHTPOJIbHBIX 321aHUI U (MJIH) BOMPOCOB /ISl OLEHKH C(hOPMUPOBAHHOCTH KOM-
nerenuuu OIIK-2 (koHTpoMpyeMblii HHIMKATOP A0cTHKeHUus1 KomneTeHuun OITK-2.2)

1. Haiitu oO6paTHbie MAaTPHULIBI 1715 CIIEAYIOIIUX MAaTPHIL:

HQUU...DEDD 0 ... 0 &
0 a O ot Uo o0 ..a 0O

[ L O
00 0 a .. O .. .. ... ..
0 a,..00
a)ﬁu 00 .. a,.,E@ a O 00

2. IlycTth nana cucTema JIMHCHHBIX YpaBHCHHM

lap + ax + ... + anXg = b,
Eﬂzm + @ + ...+ Sk

I
o

D " [ LN ] [ == LI LI [ [N
[8mX) + @ppX; + ... + 8nky = by
Y JIBa PEIICHUS 3TOM CHCTEMBI al,al, e, nu ﬁl, ﬁl, ven, ﬁﬂ Haittu cucremy JMHEHHBIX

YpaBHEHUI ¢ TeMH ke Kod(h(ULIMEHTaMH MPU HEM3BECTHBIX, KaK B JAHHOW CHUCTEME M MMEIOIIYIO
petieHueM

a) CyMMY PEILICHMIA: | +ﬁ1,al +ﬁ2, “es, n +ﬁﬂ;

0) nmpou3BeieHUE NEPBOr0O U3 JaHHBIX PEILIEHUH Ha YUCIIO A Ay , Ml, e ‘htﬂ

3. Ilpn kakoM yCJIOBWM JIMHEHHAss KOMOMHAINS PEHICHUH CHCTEMBI TMHEWHBIX HEOIHOPOI-
HBIX YpPaBHEHHMH CHOBa Oy/IE€T pelIeHueM 3TON CUCTEMBbI?

4. Y10 MOXKHO CKa3aTh 0 cucteme 111 uHeHHbIX HEOJHOPOIHBIX YPAaBHEHUH C A nemssect-
HBIMH, €CIIM BCE CTOJIOLBI €€ PAaCHIMPEHHON MaTpHIIbI KpOME MEPBOro MPONOPLUUOHAIBHBI? (COB-
MecTHa WK HeT? Eciiu cOBMECTHA, TO ONPEJENICHA WU HE ONpEAEIeHa; MOXKHO JIM yKa3aTh 3Hayde-
HUE KaKUX-JIN0O HEM3BECTHHIX?)

IMepeyeHb KOHTPOJIBbHBIX 32JaHUI U (WJIH) BONPOCOB /IS OLeHKH C)OPMUPOBAHHOCTH KOM-
nerenmuun OIIK-2 (koHTpoMpyemblii HHAUKATOP HocTHKeHUs KomneTeHnn OITK-2.3)

1. Banumute hopmyny Ditnepa.

2. Chopmynupyiite orpeneneHue IMoKa3aTelbHOW (HOpMBI KOMIUIEKCHOro 4ymcia. Kakwe
KOMIIJIEKCHBIE YMCJIa MOXHO MPEACTaBUTh B MTOKa3aTeIbHON Gopme?

3. ChopmynupyiiTe onpeieieHre KOPHS /1-i CTENeHU W3 KOMIUIEKCHOTO YHCIIa.

4. Copmynupyiite ornpeieneHue BEKTOpa HOpMaJH K MPSIMOH.

5. ChopmynupyiiTe onpeiesIieHue HATPABJISIONIEro BEKTOpa MPSIMOH.



3 OueHo4YHbIE CpeCcTBA (OLeHOYHbIe MATEPHUAJIbI) IJIS POBEACHUS MPOMEIKY-
TOYHOI aTTecTaluu 00y4aloUUXCH M0 JUCHUIINHE (MOIYJII0)

IlepBblii cemecTp

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /JIA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsI komneTenuu OITK-1.1)

1. lunuHapuyeckre MOBEPXHOCTH. Y paBHEHUE HMWIMHIPUUECKON OBEpXHOCTU. L{nnuHapsl
BTOPOTO MOPSAKA.

2. Konnueckue nmoBepxHOCTU. YpaBHEHUE KOHHUYECKOM MoBepXHOCTU. KoHyChI BTOpOTO Mo-
pszaka.

3. IloBepxHOCTH BpalieHHs. Y paBHEHUE MMOBEPXHOCTU BPAIIECHUS OTHOCUTEIBHO 3aJaHHOM
ocu. [ToBepxHOCTH BpallleHUs1 BTOPOTo MOpsiAKa.

4. KanoHnueckue ypaBHEHUS IUIUIICOU0B U TUIIEpO0JIONI0B, UCCIIEJOBaHUE UX (POPMBI IO
KaHOHUYECKOMY YPAaBHEHHIO.

5. Kanonuueckue ypaBHeHUs mapadosiounja, UCCIeJOBaHUE €ro (OpMbl IO KAHOHUYECKOMY
YPaBHEHHIO.

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONPOCOB I OLEHKH C()OPMHPOBAHHOCTH KOM-
nereHuun OIIK-1 (koHTpoMpyeMblii HHANKATOP NocTH:KeHUsI komneTeHuu OITK-1.2)

1. lokazartp, 4yTO

b b b < val 1) 1B 1E) (2 +8 +3)
€ G G

2. Jlauel HeHyneBOH BekTOp ® u  cKamsAp P Haitru  mo60e pelieHue  ypaBHe-

HUS (x,a) =P (ITonckaska: BEKTOp XapaKTepU3yeTcsl HallpaBICHUEM U JUTMHOMW; TaK Kak TpeOy-
eTCsl HalTH J1r000e peleHne, TO OAHY U3 ITHX XapaKTEPUCTUK MOXKHO BBIOpATh MPOU3BOIIBHO).

3. Jlanel aBa BeKTOpa Ay h. [IpencraBute BEKTOp hB BHJIE CYMMBI JBYX BEKTO-

poB X u Y, TaK, 4To0bl BeKTop X GbLI KOJUIMHEAPEH BEKTOpY M, a BEKTOp y ObUT OPTOTOHAJIEH

BeKTOpY

4. JlaHBl [IBa HEKOJUTHMHEAPHBIX BEKTOpa M 1 B, Haittu BekTop X, KOMIUTAaHAPHBII BEKTO-

pamMm a h n YHOBJ'IeTBOpﬂIOHII/H/I YCIOBUAM {ax] _1 { hz] _U

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLeHKH ¢(popMHPOBAHHOCTH KOM-
nerennun OIIK-1 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsI KomneTeHnun OITK-1.3)

1. ChopmynupyiiTe onpeaeneHne anredpanyeckoro JOMOJTHEHNUS K 3JIEMEHTY ONpeAeIUTeNs
n-ro nopsaka. [Ipusenure npumep.

2. ChopmynupyiitTe onpeaeneHne BepxHeil TpeyroyibHoi MaTpullsl. [IpuBenute npumep.

3. ChopmynupyiiTe onpeaeneHine HUKHEH TpeyroiapbHoi MaTpuibl. [IpuBenure npumep.

4. Copmynupyiite ornpenenenue quaroHaabHoi Matpuubl. [Ipuseaute npumep.

5. Chopmynupyiite onpeneeHue BEIPOKICHHON KBaIPAaTHOW MAaTPHUIIHI.
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IlepeyeHb KOHTPOJILHBIX 32aHUH U (UJIM) BONIPOCOB JIA OlleHKU CPOPMHUPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsI komnerennuu OITK-2.1)

1. Pa3nosxxenue onpeaenuTens o CTPOKE U 1o CTOJOIY.

2. Teopema 00 omnpenenuTene NPOU3BEICHUS MATPULI.

3. ObparHas MaTpuia U ee CBOMCTBA. Bbrunciienne o0paTHO MaTPUIIBL.

4. O6paTuMble MaTPHIIbI, KpUTEPUH 0OOPATUMOCTH.

5. JIuneiiHas 3aBUCUMOCTh W JMTEHHAss HE3aBUCUMOCTh CTPOK M CTOJIOIOB MaTpuibl. Kpu-
TEepUH JTUHEHHONU 3aBUCUMOCTH CTPOK (CTOJIOIIOB).

IlepeyeHb KOHTPOJILHBIX 321aHUH U (UJIM) BONIPOCOB /I OlleHKU C)OPMHUPOBAHHOCTH KOM-
nereHnun OIIK-2 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsI komneTeHnuu OIIK-2.2)

1. Kakue u3 cleayromux MHOKECTB 00pa3yroT MOIIPOCTPAHCTBA TUHEHHOTO MPOCTPAHCTBA

a) M, la,@,....aq) | +a; +... +a, =IJ};
5) M; ={(ay.a;, ..a5)|e +a; +... o =1}
s M3 ={lea;, ...a5)|a, =0}.
n Ma =la,a;,....an)|e =1}
o Ms=lla,a,.....a)|e =an}
o Me={(a,ay,...aq)|a =a, =0},
x) M7 =le.a,,....a)|e a, =0},
3) Mg =la,o,....an) |- &5 - ... - a, =0}
n Mo =llau.a,,....an)|a; =aq =ag =... =0}.
K) M o=la,o,....o0) e, =5 =... =r.zn};
o Mu=lle,a.....an)|e; =, =ag =...}
w M ={la,a;, ...an)leg €, Vi}

2. Kakue W3 CIeayrolux MHOKECTB OOPa3yrOT MOAMPOCTPAHCTBO JIMHEWHOTO MPOCTPaH-

(3
crea V'

a) MHOKECTBO CBOOOJIHBIX BEKTOPOB MPOCTPAHCTBA, KOOPAUHATHI KOTOPBIX B JAeKap-
TOBOM 0asuce — Lenble YUCa;

0) MHOKECTBO CBOOOJTHBIX BEKTOPOB MPOCTPAHCTBRA, TapasllieIbHBIX OCH Ox :

B) MHOXXECTBO PaJIMyC-BEKTOPOB, KOHIIBI KOTOPBIX JIGKAT Ha (PUKCUPOBAHHOHN TIpsi-
MOIA;

I') MHOXECTBO PaJIMyC-BEKTOPOB, KOHIIBI KOTOPBIX JIS)KAT B TIEPBOH U TPEThEU YeT-
BEPTH;

J1) MHOKECTBO BEKTOPOB, 00Pa3yIOMIUX ¢ JAHHBIM HEHYJIEBBIM BEKTOpoM yron £,

n
3. B nuneitnom MMPOCTPAHCTBE R [x] paccMaTpruBarOTCA MHOKCCTBA MHOI'OYJICHOB, YI0-
BJICTBOPAIOIIUX YCIIOBUAM!

o FO =0, f(1)=0., F(O)=f(1)=0

4, HOKa)KI/ITe, 4dTO KaXXI0€ U3 3TUX IMOAMHOXKECTB ABJIACTCA IMOAIPOCTPAHCTBOM JIMHEHOTO

n
MpOCTPAaHCTBA R [x] U HAUIUTC €T0 pa3sMCPHOCTL.



IlepeyeHb KOHTPOJIbHBIX 32/1aHUI U (MJIH) BOMPOCOB /IJIsl OLEHKH ¢(hOPMHUPOBAHHOCTH KOM-
nerenuuu OIIK-2 (koHTpoMpyeMblii HHIMKATOP A0cTHKeHUus1 KommneTeHmun OITK-2.3)

1. Chopmynupyiite TeopeMy 0 HEOOXOAMMOM U JIOCTATOYHOM YCJIOBHM JIMHEHHON 3aBUCH-
MOCTH N BEKTOPOB.

2. ChopmynupyiiTe TEOpEMY O CBSI3U JUHEHHON 3aBUCUMOCTH M KOMIUIAHAPHOCTH TPEX BEK-
TOPOB.

3. Chopmynupyiite TeOpeMy O CBS3U JEKAPTOBBIX KOOPAMHAT BEKTOpPA Ha IJIOCKOCTH U €ro
IIPOCKLUI Ha KOOPIAUHATHBIE OCH.

4. Chopmynupyiite TeopeMy O CBS3U JEKAPTOBBIX KOOPAMHAT BEKTOpA B MPOCTPAHCTBE U
€ro NpOEeKLUUN Ha KOOPIUHATHBIE OCH.

5. Ilepeuncnure CBOMCTBA CKAJIIPHOTO POU3BEACHUS.

Bropoii cemecTp

IlepeyeHb KOHTPOJIbHBIX 3aaHUI U (M) BOMPOCOB JIs1 OLEHKH ChOPMHPOBAHHOCTH KOM-
nereHuun OITK-1 (KoHTpoJIMpyeMblii HHANKATOP T0cTHKeHUsT komneTenuu OITK-1.1)

1. IlpssmMoyronibHbIE MAaTPHIIBL, JIMHEHHBIE OomNepanuu Haja MaTpuliaMud. CBOMCTBa TUHEHHBIX
onepauui.

2. Omnepanusi TPaHCTIOHUPOBAHUS MaTpull, €¢ cBoWCTBA. CONpPsIKEHHBIE MAaTPHIBI M HX
CBOIMCTBA.

3. YMHOXEHHE MaTPHI] ¥ CBOMCTBA 3TON OTICPALIHH.

4. Onpenenutenb MaTpuilbl N-ro mopsiaka. OnpeaenuTens TPAaHCIOHMPOBAHHOW M COMpS-
’KEHHOW MaTpHuil.

5. CBoiicTBa OmpeAenuTess, CBI3aHHbIE C TIEPECTAHOBKON U JTMHEHHBIMH ONEpAllUSIMH Hal
CTPOKaMH U CTOJOLIaMU MaTPHIIBI.

IlepeyeHb KOHTPOIBHBIX 3aJaHUH U (MJIM) BONPOCOB JIs1 OLEHKH C(hOPMHUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoMpyeMblii HHANKATOP NocTHKeHUsI komneTeHuu OITK-1.2)

1. JlaHbl HEKOJIMHEAPHBIE BEKTOPHI @ 1 hy CKaJsip P . Haittu mro6oe perieHue ypasHe-

HUs (%3, h)=p . (TTogckaska: BEKTOp XapaKTepU3yeTCsl HallPaBJIEHUEM U JJIMHOM; TaK KakK Tpe-
Oyetcs HailTu 11000€ pelleHue, TO OAHY U3 ATHX XapaKTEPUCTUK MOXKHO BbIOpATh MPOU3BOJIBHO).

2. Bekropsl E, E u € YIOBIIETBOPSIOT YCIOBHIO E +E +c€ =ﬁ. Jokasarts,
o B Bl=MT]l=Mga]

3. Jlokazat, UTO e€cIM TpU  BEKTOpa i, E u € IIONIAPHO  HEKOJUIMHEAPHBIE
" [al E] =[Et] =[C,a]’ TO OHHU YIOBJIETBOPSIOT COOTHOLICHHUIO a +E +C =ﬁ.

4. Jloka3aTb, 4TO €CII BEKTOPHI &, h], [h':], ] KOMILTAHApHBI, TO OHU KOJUIMHEAp-
HBI.

IlepeyeHb KOHTPOIBLHBIX 3alaHUH M (MJIM) BONPOCOB JIsl OLEHKH C(hOPMUPOBAHHOCTH KOM-
nereHnun OIIK-1 (koHTpoIMpyeMblii HHANKATOP HocTHKeHUsI komnereHuu OITK-1.3)

1. ChopmynupyiiTe onpeneraeHue HEBBIPOKACHHON KBaIPATHOM MAaTPHIIHI.
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2. Chopmynupyiite onpenencHue oopatHoi MaTpullbl. [Ipy Kakom yclioBUM OHA CYyIIECTBY-
€T U €IUHCTBEeHHa?

3. Chopmynupyiite onpeneneHre 6a3uCHOr0O MUHOpPa MaTpULIbl. Y BCSIKOM JM MaTpPHUIIBI CY-
mecTByeT O0a3ucHbIil MuHOp? Kakue cTpokM M cTONMOLBI MAaTpHIbl HA3bIBaOTCA OazucHBIMU? UTO
TaKoe paHr MaTpulbl? Yemy paBeH paHT HYJIEBOW MaTpuIiibl?

4. 3anmumuTe CUCTEMY M3 /11 TUHEWHBIX anreOpanvecKux ypaBHEHHH ¢ N HEM3BECTHBIMH.
Kak eé 3anucarb B MmaTpuuHoM Buae? YTo Takoe OCHOBHAS MaTpHIla CUCTEMBI; paclIMpEHHas MaT-
punia cuctembl? Kakas cucteMa Ha3bIBa€TCsl OJHOPOAHOM; HeoqHOpoaHOM? Kakoe pelieHue oiHo-
POJIHOM CHUCTEMBI JMHEMHBIX aJlreOpandyeckuX YpaBHEHUI Ha3bIBA€TCS TPUBHUAIbHBIM; HETPUBUAIb-
HbIM?

5. 3anumuTe CUCTEMYy W3 11 JMHEHHBIX anreOpanyecKuX ypaBHEHUH C 711 HEW3BECTHBIMHU.
Kakue nepemenHble Ha3bIBalOTCS 0azucHbIMU; cBOOOIHBIMU? Chopmynupyiite onpeneneHue QpyH-
JTAMEHTAJIbHOW COBOKYIHOCTH PEIICHUI OJHOPOAHON CHCTEMBI JIMHEHHBIX aIreOpanuecKux ypas-
HEHUH.

IlepeyeHb KOHTPOJIbHBIX 3aaHUI U (M) BOMPOCOB IS OLEHKH COPMHPOBAHHOCTH KOM-
nereHuun OITK-2 (KoOHTpoJIMpyeMblii HHANKATOP T0cTHKeHUsT komneTenuu OITK-2.1)

1. ITonsTue panra matpuisl. Teopema o 6a3UCHOM MHHOpE.

2. Kpurepuii paBeHCTBa HYJIO OIIPEISIUTEIS.

3. Panr marpuusl. Teopema o paHre MaTpuUILbl.

4. DnemeHTapHble Ipeodpa3oBaHus MaTpull. Boluricienue panra MaTpuiibl.

5. O01ee MOHATHE CUCTEMBbI JIMHEHHBIX alreOpandyeckux ypaBHeHUH. PerieHus cuctemsl,
COBMECTHBIE U HECOBMECTHBIE CHCTEMBI, SKBUBAICHTHOCTh CUCTEM. MaTpu4Hasi 3aliCh CHCTEMBI
JMHEWHBIX YpaBHEHHH.

Ilepeyenb KOHTPOJIbHBIX 32JaHUI U (WJIM) BONPOCOB /IS OLeHKH ChOPMHUPOBAHHOCTH KOM-
nerenmun OIIK-2 (koHTpoMpyemMblii HHAUKATOP HocTHKeHUs KomneTeHnn OITK-2.2)

1. Z[OKa)KI/ITe, 4TO IMEPECCUYCHUC ABYX IMOAIIPOCTPAHCTB JIMHENHOT O MMpOCTPAaHCTBA CHOBA fAB-
JACTCA NMMOANPOCTPAHCTBOM 3TOT'O ITPOCTPAHCTBA.

Ly, Ly
III-1

[TycTs MOJIPOCTPAHCTBA  JIMHEHHOTO  NPOCTPAHCTBA L. Cymmoli  monmpo-

CTpaHCTB " L 2(0603Haqa10TL 1+L 2) Ha3pIBacTCS IMOJMHOKECTBO L | snementsr KOTOPOTO

MOTYT OBITh 3allMCaHbl B BHJIE x +xl, rIe xlEL 1 xZELZ. Jlokasarb, 4TO L 1+L 2 toxe

ABJISIETCS] HOJMPOCTPAHCTBOM JIMHEHHOTO TPOCTPAHCTBA L.

2. JlokazaTh, 94TO €CJIH a) HEKOTOpas IMOJICHCTEMA JTAaHHOW CHCTEMBI BEKTOPOB JIMHEHHO 3a-
BHCHMA, TO ¥ caMa CHUCTeMa JIMHEWHO 3aBUCHMa; 0) eClTi CUCTeMa BEKTOPOB JIMHEHHO HE3aBUCHMA,
TO | J100ast ee MOJACUCTEMA JIMHEHHO HE3aBUCHUMA.

3. Ilycts X, y, £ — [uHeliHO He3aBHCUMas CHCTEMa BEKTOPOB. ByieT i TMHENRHO He3aBHU-
CHUMOM CHCTEMa BEKTOPOB x Y,y Z, Z£- X7

4. Tlyctp X, y, & — jMHeWHO He3aBMCHMMas CHUCTeMa BEKTOpOB. J[okas3aTh, YTO BEKTO-
Xx+y X+vy+2
x X+Y Xty

PEBI TaKKe JIMHCHMHO HE3aBUCHMEIL.

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIM) BOIIPOCOB /JIsl OLleHKH ¢(pOpMHPOBAHHOCTH KOM-
nerennun OIIK-2 (koHTpoMpyeMblii HHANKATOP AocTHKeHUsI KomneTenuu OITK-2.3)

1. 3anumuTe BBIPAKCHUC CKAJIPHOTO MPOU3BCACHUSA BEKTOPOB YCPE3 UX JACKAPTOBBI KOOP-
JHUHAThI Ha ITIJIOCKOCTH.
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2. 3anuimuTe BBIPAKEHUE CKAJSIPHOTO MPOM3BEICHUSI BEKTOPOB Yepe3 UX JACKapTOBBI KOOP-
JUHATBI B IIPOCTPAHCTBE.

3. Ilepeunciute CBOMCTBa BEKTOPHOTO MTPOU3BEACHUSI.

4. 3anumuTe BRIPAXKEHUE BEKTOPHOTO MPOM3BEICHHS BEKTOPOB Yepe3 UX MpaBbIe JEKapTO-
BbI KOOP/IMHATHI B IIPOCTPAHCTBE.

5. ChopmynupyiiTe T€OpeMy O CBSI3U CMEIIAHHOTO MPOU3BEICHUSI BEKTOPOB U 00BEMA Ma-
paJuIesIenuIeia.



