YacTHOe 00pa3zoBaTeIbHOE YUPEKICHHE BBICIIETO 00pa30BaHuUs
«Axazemusl yIpaBlIeHUS H IPOU3BOICTBA»

CMK-OIT .01.1.326-03/23

Paboyas nporpamMmma qucuuniIuHbl (MoayJisi) «JInHeiinas aaredpay», BKJI0OYasi OLEHOYHbIE
MaTepuabl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHHUs MO TUCHUILINHE (MOTYJIIO)
1.1. Ilepeyenr KommneTreHuMid, (OpMHPyeMbIX IMCHHILIMHON (MoayJjieM) B Hpolecce
0CBOCHHUs 00pa30BaTEJIbHOM MPOrpaMMbl

I'pynna komnereHumii Karteropusi komnereHuuii Koapbl u conepxanne kKoMneTeHuui
YHuBepcaJIbHbBIE - -

ObmenpodeccroHanbHbIE - OIIK-1. CmocobeH  TpUMEHSTH

€CTeCTBCHHOHAYYHBIE u

OOILeHHKEHEPHBIE 3HAHMS, METOIbI

MaTeMaTHYECKOTro aHanmm3a u

MOJICITUPOBAHUS, TEOPETUYECKOTO H
OKCIICPUMECHTAJIbHOTO HCCJIICAOBAaHUA
B IPO(ECCHOHAIBHOM JCITEIHHOCTU
- OIIK-8.  CmocoOeH  IpUMEHSTh
MaTeMaTHYeCKHe MOJENH, METOJbI U

cpencraa NPOCKTHPOBAHHUS
HUH(OPMALMOHHBIX u
ABTOMATH3HPOBAHHBIX CHCTEM

IIpodeccronanpHbIe - I[IK-1. Cmocoben pa3pabaThIBaTh,
JOKYMEHTHPOBaTb, TECTUPOBATh |
a/IaliTUPOBATh MIPUKJIaHOE
IPOTPaMMHOE obecrieucHue
UH(OOPMALMOHHBIX CHUCTEM, CHCTEM
UCKYCCTBEHHOTO MHTEJUIeKTa
NPUHAMATh y4YacTHE B YIPaBJICHUH
paboTtamu 110 pa3paboTke

I/IH(I)OpMaLII/IOHHLIX CHCTEM U CUCTEM
HMCKYCCTBEHHOI'O MHTCJIJICKTA

1.2. KoMneTeHUMH W MHAMKATOPHI MX JAOCTH:KEHHs, (OPMHPYeMbIX JUCHHUINJIHHON
(MoaysemM) B mpouecce 0CBOCHHs1 00pa30BaTeIbHOMH NPOrPaMMbl

Kon Kon
KOMIIETEHIIH HHIUKATOPA Copep:kaHue HHIAKATOPA KOMIETEHIINH
u KOMIIETEeHIM U

OIIK-1 OIIK-1.1 [Ipumensier MeTOABl MaTEeMAaTUYECKOTO aHalM3a U MOJAEIUPOBAHUS B
po(heCCHOHATIBHOM NesTeTbHOCTH

OIIK-8 OIIK-8.1 [IpumensieT Ha NpakTUKEe MaTeMAaTUYECKUE MOJAENH, METOJbl U CPEeACTBa
MPOSKTHPOBAHMUS M aBTOMATH3AIMH CHCTEM

TIK-1 TIK-1.3 Hcnonb3yer 3HaHHE OCHOBHBIX METOA0B MCKYCCTBEHHOTO MHTEJUIEKTA ISt
BEIABIICHUS TPOOJIEM B OOJACTH MOJCITUPOBAHHSA W aHaIHM3a CIOKHBIX
€CTECTBEHHBIX U UCKYCCTBEHHBIX CHCTEM

1.3. Pe3yabTaThl 00y4eHus 0 AUCHMILIHHE (MOLYJIIO)

Henap u3yuyeHuss AUMCHMILVIMHBI (MoayJsi) — (GOPMUPOBAHHE MaTEMaTHYECKOH KyJIbTYpbl
CTYJIEHTOB, OBJIaICHHE COBPEMEHHBIM aIlllapaToOM MaTEMaTHKH JUIS JAJIbHENIIETO UCIIOIb30BaHUs
B JIpYrUX O0JacTAX €CTEeCTBEHHOHAyYHOTO0 3HaHHA M JAUCLUUIUIMHAX €CTECTBEHHOHAYYHOTO
COJIEp)KaHus, IOATOTOBKA K HW3YYEHMI0O W IPUMEHEHHI0O MaTeMaTHYECKUX METOJ0B B
npoecCuOHANBHOM IEeATENbHOCTH, K CAMOCTOSATEILHOMY M3YUYEHHUIO TeX pa3zesioB MaTeMaTHKH,
KOTOpPbIE MOT'YT IOTPEOOBATHCS IOMOJIHUTENBHO B PAKTUUYECKOH M HCCieI0BaTeNbcKoi padore;
(dbopMUpOBaHNE HABBIKOB MCIOJIb30BAaHUS MATEMAaTHYECKUX METOJOB M OCHOB MaTEMaTHYECKOTO
MOJICIIUPOBAHMS B IPAKTUYECKOH JIeATEILHOCTH U Hay4YHOI paboTe.

B pe3ynbrare n3yueHus: AMCUUILIINHBI (MOIYJIs) 00ydaromuiics JOJKeH
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3HATh:
® OCHOBBI alIreOpbl MaTPUIl, OCHOBHBIC TOHSATHS TEOPUHM MHOXECTB W OOIICH anreOphi;
OCHOBBI ~ anreOphl  BEKTOPOB; NPHUMEHEHHWE METOJa KOOpAWMHAT B  ONHUCAHUU
FCOMETPHUYCCKUX 00BEKTOB; KJTacCH(DHUKAIIMIO alireOpandecKuX JIMHUN U ITOBEPXHOCTECH:
yMeTb:
® UCCIICIOBATH U PEIIaTh CHCTEMbI JTMHEHHBIX YPABHEHHI; UCIIOIB30BATh METO KOOPIUHAT
B IPOCTPAHCTBAX MaJOW Pa3MEPHOCTH; MPUMEHITh MATPUYHBIC METOJbI B PEIICHHH
anreOpanvecKux 3ajad;
® [IPUMEHSTHh METOJIbI IMHCHHOW aireOphl B pelIeHUH MPO(heCCHOHATBHBIX 3a7a4;
BJIAJIETh:
® TCPMHHOJIOTHEH JMHEHHOMN anreOphl B pelieHUH MPOPECCHOHAIBHBIX 3a/1a4;
® HABBIKAMHU PEIICHUS TCOMETPUYCCKUX 3a7ad areOpanvdecKuMH METOJIaMH; HaBBIKAMH
aHaJIM3a ¥ PEIICHHs CUCTEM JIMHEHHBIX YPaBHCHHN.
2. O0beM, CTPYKTYPA U COlepPIKAHUE AUCHUILIMHBI (MOTYJI51)
2.1. O6beM AUCHMILINHBI (MOYJIsA)

Buovi yueonoi pabomot Dopmut 00yuenun
Ounasn Ouno-3a0unasn 3aounasn

OO01Iast TPYI0EMKOCTh: 3aUCTHBIE €IMHHUIIBI/9aChI 3/108 3/108 3/108
KoHTakTHas padoTa: 32 28 8

3aHATHSA JIEKIIHOHHOTO THIIA 16 14 4

3aHATHsI CEMHHAPCKOTO THIIA 16 14 4
KoHcyabpTanuun 0 0 0
IIpomMekyTOUHAs aTTeCTANMSA: dK3aMeH 36 27 9
CamocrosiTesannasi padora (CP) 40 53 91

2.2. Tembl (pa3aesbl) TUCHUILTAHBI (MOIYJIS) ¢ YKa3aHHEM OTBEJE€HHOI0 HA HUX KOJIMYeCcTBa
yacoB no (popmamM 00pa3oBaTeJIbHOM AeATeIbHOCTH
QOunas popma 0dyuenus

Buabl yueoHoii padoTthl (B yacax)
Ne | HaumeHoBaHue TeM Konrakruas padora
3ausaTus
n/nm | (pa3zeaoB) 3aHATHSA CEMHMHAPCKOI0 THIIA Cp
JIEKIMOHHOTO THIIA
JI Hubie 3 C JIP HNubie
1. Jluneiinbie 4 0 4 0 0 0 8
MPOCTPaHCTBa
2. EBKinnoBs! 4 0 4 0 0 0 8
MPOCTPaHCTBA
3. JluHelHBIE OnepaToOphl 4 0 4 0 0 0 8
4. Jluneiiaple GOpPMEBI 2 0 2 0 0 0 8
5. Bununeiinsie u 2 0 2 0 0 0 8
KBaJIpaTHYHbIE (POPMEI
Ouno-3aounas gpopma odyuenusn
Buabl yueoHoii padoTsl (B yacax)
Ne | HaumeHoBaHue TeM Konrakrnas padora
3anarus
n/n | (pa3aeaoB) 3aHATUSA CEMUHAPCKOr0 THIIA Cp
JICKIMOHHOTO THIA
JI Huble 13 C JIP HNubie
1. Jluneiinbie 3 0 3 0 0 0 11
POCTPaHCTBa
2. EBknunoBs! 3 0 3 0 0 0 11
IPOCTPaHCTBa
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3. JIuHeiHbIe onepaTopsl 3 0 3 0 0 0 11
4. Jluneitaple hopMbI 3 0 3 0 0 0 10
5. Bununeiinpie u 2 0 2 0 0 0 10
KBaJIpaTHYHBIC (JOPMBI
3aounan popma 0dyuenus
Buabl yueOHoii padoTsl (B yacax)
Ne | HaumeHoBaHUe TeM Konrakruas padora
3ausTus
n/m | (pa3aeaoB) 3aHATHS CEMHHAPCKOIO THIIA Cp
JIEKIIHOHHOT'0 THIIA
JI Huble 3 C JIP Hubie
1. Jluneiinpie 1 0 0 0 0 0 19
MIPOCTPAHCTBA
2. EBxinnoBsl 1 0 1 0 0 0 18
MIPOCTPAHCTBA
3. JIuHeiHbIe onepaTophl 1 0 1 0 0 0 18
4, JIuneitaple hopMbI 1 0 1 0 0 0 18
5. Bunuaeiinsie u 0 0 1 0 0 0 18
KBaJpaTHIHBIC POPMBI
Ilpumeuanusn:

JI — nexuuu, [13 — npaktuueckue 3anarus, C — cemunapsl, JIP — na6opatopusie padotsr, CP —
caMOCTOSTelIbHAsI padoTa.
2.3. Conep:kanue TUCHUILIHHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jiejaM) M
BHaM padoT

Conepixanue JeKIHOHHOIO Kypca

Ne
n/n

HaumenoBanue Tem (pa3esioB)

Copnep:xanue JIEKIUOHHOI0 Kypca

1.

JIuneitnble npocTpaHCcTBa

JluneiiHOe (BEKTOPHOE) MPOCTPAHCTBO, €0 CBOUCTBA. AKCHOMEI
Beiinisi. JIuneliHas HE3aBUCMMOCTb BEKTOPOB, €€ cBoiicTBa. basuc.

EBKJ’II/I,Z[OBBI IIPOCTPAHCTBA

EBximmoBo mpoctpaHcTBO. CBOWMCTBA CKAJNSPHOTO MPOM3BEACHUS,
HepaBeHcTBO Komm-byHskoBckoro.

Hopwma, HOPMHUPOBAHHOE IIPOCTPAHCTBO. EBxinnosa
(chepuueckas), okTadapuuecKas, Kyoudeckass HopMa. YTOJI MEXITY
BEKTOpPaMH.

JIuneiinble onepaTopsl

JluneliHpIfl omepatop (JHHEWHOE oToOpaxkeHwe). Sapo u obpa3
omneparopa. JledexT u paHr onepaTopa, UX B3aUMOCBSI3b.

MartpuLa JIMHEHHOIO ONEpPaTopa, BHIYUCIEHUS B KOOpAXHATaX. Panr
MaTpUlbl IMHEHHOTO oneparopa. M3ameHeHne MaTpuipsl onepaTopa
1ipu 3aMeHe 6asnca. [TogoOHbIE MaTPHIIBL.

[MpousBenenne JMHEHHBIX ONEPaTOpPoOB, OOPATHBIH Omeparop.
JIvHelHOE IPOCTPAHCTBO JIMHEHHBIX ONEPATOPOB, €T0 U30MOPPHU3M
MIPOCTPAHCTBY MaTpPHIL.

Jlunetiaple GOpPMEL

Onpenenenue JIMHEHON GbyHKINH HaJ BEKTOPHBIM
npoctpancTBoM. ComnpsbKeHHOEe MPOCTPaHCTBO. JInHeliHble GopMbl
B EBKJIMJIOBBIX IPOCTPAHCTBAX.

bununelinele u
(hopMBI

KBaJIpaTUIHBIC

Bununeitasie popmbl. Matpuma 6uarmHERHON (GOPMEI.
Ksagparmunas ¢opma, ee Marpuma, MaTpUdHas 3aIlUCh
KBagpaTU4IHOW (opmbl. VI3MEeHeHWe MaTpHIBl KBaAPATUIHOMN
(hopMBI IpH JIMHEHHOM NTPE0OPA30BAHUH.

Copeprxanue 3aHATHI CEMMHAPCKOTO THIIA

Ne
n/

HaunmenoBanue TeM (pa3jiesioB)

Tn

I Copnep:kaHue 3aHATHII CEMHHAPCKOI0 THIA
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1. | JIuneitHBIE IPOCTPAHCTBA I13 | KoopauaaTel BekTOpa, MEHCTBHA HaJ HUMH. Pa3MepHOCTH
JUHEHHOTO MPOCTpaHCTBA U Oa3uc. MaTpuia nepexona mpu
3aMeHe 0a3uca, ee CBOMCTBA.

H3oMop¢u3M TMHEHHBIX IPOCTPAHCTB.

2. | EBximzmoBbI mpocTpaHcTBa I13 | OproroHaneHas cucTeMa BEKTOPOB, €€  JHHEHHas
He3aBUCUMOCTb. Matpuna I'pama. OpTOHOPMHPOBaHHBIM
Oasmc, mpouecc oproroHammzanmu [ 'pama-IlImumra.
OpToroHanbHOE JOMOJIHEHUE.

3. | JluHeliHble onepaToph I13 | XapakTepucTudeckuii MHOTOUIEH M XapaKTepPUCTUYECKOE

ypaBHEHHE JHHEHHOTO oneparopa. CoOOCTBEHHBIE BEKTOPa U
COOCTBCHHBIC 4YHCIA JIMHEHHOTO OIepaTopa, MX CBS3b C
XapaKTEPUCTUUIECKUM MHOTO4JIEHOM. JIuneitnoe
MOANPOCTPAHCTBO COOCTBEHHBIX BEKTOPOB, WHBAPHAHTHOE
MOANPOCTPAHCTBO. JINHEeHHast HE3aBUCUMOCTh COOCTBEHHBIX
BEKTOPOB, COOTBETCTBYIOIIMX pAa3JIMYHBIM COOCTBEHHBIM
guciaaM. OnepaTopsl IPOCTON CTPYKTYPHI.
Marpuiia THHEHHOTO onepaTopa: B 0a3uce U3 COOCTBCHHBIX
BEKTOPOB, B Cllyyae INPSMOM CyMMBI HHBapHaHTHBIX
MOJIPOCTPAHCTB. VIHBapHaHTHOE MOIPOCTPAHCTBO IMaphI
KOMILUIEKCHO CONpsKEHHBIX KOpHEH. Marpuua oneparopa B
Cllydae pa3IUYHBIX KOMIUIEKCHBIX U JEHCTBUTEIBHBIX
kopHel. XKopranoBa HopMasipHas opma.

4. | Jluneitapie GOpMBI 13 | Ompenenenne nWHEHHONW (QYHKIUM HAaX BEKTOPHBIM
npocTpaHcTBOM. CONpsKEHHOE MPOCTpaHCTBO. JIMHelHbIE
(hOpMBI B eBKJINIOBBIX MPOCTPAHCTBAX.

5. | bununeiinere w  kBagpatuuseie | [13 | HopMmupoBaHHEIE u OpPTOTOHAJIbHBIE CTOJIOIIBI,

(hopMEI OpTOrOHAllbHAas MAaTpUlld. YCIOBHUS OPTOTOHANBHOCTH
MaTpulpsl. CBOMCTBAa OpTOroHaNbHBIX MaTpull. IIpuBeneHne
KBaJpaTU4YHOH  (GOpPMBI K  JMAarOHAILHOMY  BUAY
OpPTOTOHAJIBHBIM TPE0Opa3oBaHUEM.
Coaepkanue caMOCTOATEIBLHOM PadoThI
Ne .
w/n HaumenoBanue Tem (pasneson) Coaep:kaHue caMOCTOATEIbHOH PadoThI
1. | Jluneiinsle IpOCTpaHCTBA JluneiiHoe moampocTpaHCTBO. JIMHeWHass 000J0YKa BEKTOPOB.
Ilepeceuenne, cymma, mpsiMas CcymMMa  HOJIPOCTPAHCTB.
PasmepHOCTB cyMMBI oanpocTpaHcTs. [IpsiMoe fononHeHHE.
2. | EBkimpmoBsI mpocTpaHCTBa PaznoxeHne NpOM3BONBHOTO BEKTOpa HAa  OPTOTOHANBHYIO
MIPOEKIUIO ¥ OPTOrOHAIBHYIO COCTABIISIOLIYIO.
YHuTapHble IPOCTPAHCTBA.
3. | Jluneiinble onepaTopsbl ComnpsokeHHBIH  omepatop, ero Matpuma. CaMOCONpsKEHHBINH
omepatop, ero Marpuna. CoOCTBeHHbIE 4YHClIa W COOCTBEHHBIE
BEKTOPHI CaMOCOTIPSHKEHHOT 0 oreparopa. Marpuia
CaMOCOIIPsDKEHHOTO OIepaTopa B CIy4ae pa3IHYHBIX KOpHEH.
OproroHanbHOE AOIOJHEHHE WHBAPHAHTHOTO IONPOCTPAHCTBA,
Pa3MepHOCTh MOJNPOCTPAHCTBA COOCTBEHHBIX BEKTOPOB. Marpuia
CaMOCOIIPSKEHHOTO OIepaTopa B cllyyae KpaTHBIX KOPHEH.
OproroHanbHeli  omepaTop, €ro cBoWcTBa. OpTOroHaNbHBIN
omepaTop ¥ OPTOHOPMHPOBaHHBIE  Oa3MCHI Matpuna
OpTOrOHaNbHOrO omeparopa. [IpuBeneHne CcHUMMETPUYECKOI
MaTpUIbI K JMarOHAIBHOMY BUIY OpPTOrOHAIIbHBIM
peobpa3oBaHUEM.
4. | JIuneitabie GOpMBI Omnpenernenne JIMHEHON GbyHKINH HaJ BEKTOPHBIM

npocTtpancTBoM. CompsiKeHHOE MPOCTpaHCTBO. JInHeHbIe (opMEI
B €BKJIMJIOBBIX IPOCTPAHCTBAX.
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5. | bunmnHeitHBle w  kBaapatwdHble | Teopema Jlarpamka. 3akoH WHEpPIUH KBAJPATUYHBIX (OpM.
(hopmbl INonoxxuTenpHO oOmNpeneneHHas KBaapaTHYHAs (opMa, YCIOBHSA
M0JIOKUTENbHOH onpenenenHoctu. Kpurepuii Cunbsectpa.

3. OueHoYHbIe MATepPHAJIBI /IS TPOBEJEHUS] TEKYLIero KOHTPOJS YCHEeBAeMOCTH H
NPOMEKYTOYHOM aTTECTAUH 00YUYAIOLIUXCS N0 TUCHHUIJIHHE (MOY.JTI0)
[To pucumrmumHe (MOAYIIO) MPEAYCMOTPEHBI CIIEAYIOIINE BUABI KOHTPOJIL KadecTBa
OCBOCHUS:
® TEeKyUIMH KOHTPOJb YCIIEBAEMOCTH;
® IPOMEXYTOYHAs aTTeCTaIUs 0OYJaIOUINXCS 110 AUCIUILTUHE (MOIYIIIO).
3.1. OueHouHble MaTepHaabl I NPOBedeHUs] TeKyllell aTTecTalMy MO JUCHUILIHHE

(MoayJ110)

Ne | KonTposamnpyeMmsle TeMbI (pa3aesibl) HaumeHoBaHHe OLICHOYHOI'O CpeACTBA

n/n
1. | JIuHeiiHbIE MPOCTPAHCTBA YcrHbil onpoc. JluckyccuoHHble npoueaypsl. Pemenue 3agau
2. | EBKIMIOBBI MPOCTPAHCTBA YcrHbil onpoc. JluckyccuonHsle npoueaypsl. Pemenue 3agau
3. | JluneiiHpie onepaTopsl YcrHbil onpoc. JluckyccuoHHble npoueaypsl. Pemenue 3agau
4. | Jluneitapie GopMbI Ycruslii onpoc. Penienue 3anay
5. | bununeiinble U KBaipaTHuHbIe HOPMBI YcrHblii onpoc. JIMCKyCCUOHHBIE IpoLieyphl. PemieHue 3anau

3.1.1 TunoBbie KOHTPOJIbHBIE 32JaHUS MU HHbIe MaTepHaJibl, HEOOXOANUMBIE /5 OLEHKH
3HAHHUI, yMeHMii, HABBIKOB U (MJIM) ONBITA /IeATEJILHOCTH B Mpolecce TeKyLero KOHTPOoJIs
yCIeBaeMoCTH
Tema 1 JUHEMHBIE TIPOCTPAHCTBA
Bonpocwi ona yemnozo onpoca:
. IlepBas rpynna akcuom Beitns.
. JInHeliHas 3aBUCUMOCTb BEKTOPOB.
. Bropas rpynna akcuom Beiis.
. Marpuna nepexosaa npu 3ameHe 6as3uca, ee CBOMCTBA.
. U3oMopdu3m TMHEHHBIX TPOCTPAHCTB.
. JIuneitHoe noanpocTpaHcTBO. JInHeiHas 0601049Ka BEKTOPOB.
. [lepeceuenue, cymma, rnpsimasi CcyMMa oJ\IPOCTPAHCTB.
. Pa3mepHOCTH CyMMBI IOAIIPOCTPAHCTB.
Bonpocwt onsa ouckyccuu:
1. TIpumepsl BEKTOPHBIX IPOCTPAHCTB.
2. Pa3MepHOCTh JTMHEWHOTO MPOCTPAHCTBA U Oa3HC.
1. TIpsimoe omoNHeHue MOANPOCTPaHCTBA
3aoauu:
3amaua 1. O6pasyer i1 TUHEHHOE TOANPOCTPAHCTBO IpocTpaHcTBa R* MuOKeCTBO V,
3aIaHHOE 110 TIPABUILY:
V={(X1,X2,X3,X4):X1—2x3=0};V={(X1,X2,X3,X4) :X3+X4=1}.

O NN WN —

3amaya 2.
O6pa3yroT mu MHorounens! P1(X)=x3+x>—1, p2(X)=x>—2X, p3(X)=x3+X, pa(X)=x?>—3 6azuc B
npocTpaHcTse P3?

Tema 2. EBKJIMJOBBI IPOCTPAHCTBA

Bonpocwi 013 ycmuozo onpoca:

1. Tpetss rpynna akcuoM Beiis.

2. CBolicTBa CKaJsIpHOTO IIPOU3BeIeHNs, HepaBeHCTBO Komu-byHsakoBCKoro.

3. Hopma, HOpMHpOBaHHOE TpOCTpaHCTBO. EBkimaoBa (cdepuueckas), OKTadapuUUecKas,

Crpanwnma 5 u3 19



YacTHOe 00pa3zoBaTeIbHOE YUPEKICHHE BBICIIETO 00pa30BaHuUs
«Axazemusl yIpaBlIeHUS H IPOU3BOICTBA»

CMK-OIT .01.1.326-03/23

KyOudeckast HopMa. YTOJI MEXIy BEKTOPaMHU.
4. OpToroHajibHasi CUCTEMa BEKTOPOB, €€ JIMHEHHAsI He3aBUCUMOCTh. Matpuiia ['pama.
5. OproHOpMUpPOBaHHEI Oasuc, mporecc oproroHanu3amuu [ 'pama-llImuara. OproroHanibHOE
JOTIOTHEHHUE.
6. Hopma, HOpMupoBaHHOE MMPOCTPAHCTBO.
7. OpToroHanbHas CHCTEMa BEKTOPOB, €€ JIMHEWHAs He3aBUCUMOCTb.
8. Pa3znoxeHue MPOU3BOIHHOIO BEKTOpAa HA OPTOTOHAIBHYIO IMPOCKIMIO W OPTOTOHATIHHYIO
COCTaBJISIOUIYIO.
9. YHuTapHBIE IPOCTPAHCTBA.
Bonpocwt onsa ouckyccuu:

1. VYron mexay BEeKTOpamu.

2. Marpuna ['pama.

1. EBximnoBa (cepuueckas), OKTad[puuecKas, Kyondeckas HopMa.

3aoaua:
3anaua 1. Haiigure 0a3uc OpTOroHaabHOIrO JIOMOJIHEHUS K IPOCTPAHCTBY PELLIEHUN OJHOPOAHOMN
CHCTEMBI JINHENHBIX YPABHCHUN:
1. X1-%2=0:
2. X1+ 2X2-3%2 =0
3. X1—X2+ X3+ Xs4=0:

2X1+ X2+ X3+ X4 =0

SX1+2X2—x%3=0
4. -32X1—17x2+10x3=0

X1— X2 +X3=0
3amaua 2. [lpumenute mnpouenypy OpPTOrOHAIM3AIMU K JJIEMEHTaM X1, X2, X3 EBKJIHMJIOBA
MPOCTPAHCTBA, €CIM X1 = €1 — 2€2 + 2es3, X2 = -1 — €3, X3 = Se1 — 3e2 -7es, rAe €1, €2, €3 —
OPTOHOPMHPOBAHHBIN 0a3MC €BKJIMI0BA MPOCTPAHCTBA.

Tema 3. JUHEHUHBIE OITEPATOPBI

Bonpocw ona yemnozo onpoca:

1. JIuneiinslii oneparop (JIMHeWHOEe 0TOOpakeHUe).

2. S1npo u obpa3 oneparopa. JlehekT u paHr oneparopa, UX B3aUMOCBSI3b.

3.Marpuiia JMHEHHOTO OlepaTopa, BEIUMCIEHUS B KOOPIMHATAX.

4. Panr MaTpuIlbl IMHEWHOTO ONIepaTopa.

5. I3MeHeHune MaTpHIlbl oniepaTopa npu 3aMeHe 6asuca.

6. I[lpomsBeneHne IMHEWHBIX ONEPATOPOB, OOpaTHBIN omeparop. JIMHEHHOE MPOCTPAaHCTBO
JUHENWHBIX OIIepaToOpOB, €r0 U30MOP(PU3M MPOCTPAHCTBY MATPHIL.

7. XapaKkTepuCcTHUECKU MHOTOUWIEH U XapaKTEPUCTUYECKOE ypaBHEHUE JIMHEHHOTO ornepaTopa.
CoOcTBeHHBIE BEKTOpa UM COOCTBEHHBIE UHWCIIA JIMHEHHOro omepatopa, HUX CBf3b C
XapaKTepUCTHUECKUM MHOTOUJIEHOM

8. JluHeiHOe MOANPOCTPAHCTBO COOCTBEHHBIX BEKTOPOB, MHBAPMAHTHOE IOANPOCTPAHCTBO.
JluneiiHass  HE3aBUCHUMOCTb  COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOIIMX  Pa3IMYHBIM
coOCTBEHHBIM unciaaM. OnepaTopbl IPOCTON CTPYKTYPHI.

9. Marpwuiia THHEHOTOo oniepaTopa: B 6a3uce u3 COOCTBEHHBIX BEKTOPOB, B CITydae MPSMOM CyMMBI
VMHBapUAaHTHBIX TOAIPOCTPAHCTB.

10. Marpwua oreparopa B ciydae pa3IMIHbIX KOMIICKCHBIX U JICHCTBUTEIBHBIX KOPHEH.

11. XXopnanosa HopMaibHast opMma.

12. ConpsikeHHBIN oriepaTop, ero Marpuia. CaMoconpsKeHHBIN OIepaTop, ero MaTpHIIA.
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13. CobcTBeHHBIC YnciIa U COOCTBEHHBIE BEKTOPHI CAMOCONPSDKEHHOTO orepaTopa. Marpuina
CaMOCONPSHKEHHOTO ONEpaTopa B CIIydae pa3INuHbIX KOPHEH.

14. OproroHasbHO€  JOMOJHEHHWE  HWHBAPUAHTHOIO  MOANPOCTPAHCTBA,  PA3MEPHOCTH
MOJMPOCTPAHCTBA COOCTBEHHBIX BEKTOPOB.

15. MaTpuna opTOroHaJIbHOTO OIIEPATOPA.

Bonpocwt onsa ouckyccuu:

1. CymecTBoBaHNE 0OpAaTHOTO ONEPaTOpa

2. [TogoOHbIE MaTPHUIIBIL.

3. MuBapuanTHOE OAIPOCTPAHCTBO MAPHI KOMIUIEKCHO COTPSKEHHBIX KOPHEH.

4. )XopnanoBa HOpMasbHas hopma.

5. Marpuiia caMOCONpsKEHHOTO ONEpaTopa B CIIydae KpaTHBIX KOPHEH.

6. IlpuBeneHue CHMMETPUUYECKON MATPHUIBI K JAWAaroHaJbHOMY BHJY OpPTOTOHAIBHBIM
peoOpa3oBaHUEM.

3aoauu:

3amaua 1. HaiitTu XapakTepuCTHUUECKHME 4YHCIa W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO
npeoOpazoBanus A, 33JaHHOTO ypaBHEHUsAMHU X* = 5X + 4y, y’ = 8X + 9y

3anaua 2. Jlansl 1Ba JIMHEHHBIX TpeoOpa3oBanusa. CpeacTBaMu MaTPHYHOTO MCUMCICHHUS HAWTH
npeoOpa3oBaHue, BeIpaXkaromiee X1”’, X2°’, X3’” uepes X1, X2, X3

Tema 4. JUHEWHBIE ®OPMbI

Bonpocwi 0na yemnozeo onpoca:

1. Omnpenenenue nuHeHHOM (YHKUMM HaX BEKTOPHBIM MNpOCTpaHCTBOM. CompsiKEeHHOE
HPOCTPAHCTBO.

2. JIuneitnbie (hOPMBI B €BKIIMIOBBIX TPOCTPAHCTBAX.

3aoauu.

3amaua 1. Haiitu omepaTop, cOnpsbKEHHBIM omepaTopy ¢ €BKJIWJOBOW BEKTOPHOM IIOCKOCTH,
€ClIu:

a) ¢ — OpTOrOHAIbHOE OTPAKEHUE B MOJIPOCTPAHCTBE, HATIHYTOM Ha BEKTOp a # 0 .

0) ¢— MOBOPOT IJIIOCKOCTH HA yToJl 0. IO YaCOBOU CTPEIIKE.

3amaga 2. Ilyctb L — HeHyneBoe JMHEHHOE NOJMPOCTPAHCTBO €BKIMI0BA (YHUTAPHOIO)
pOCTpaHCTBA. SIBNSETCS M OPTOrOHAIBHBIM (YHUTAPHBIM) ONEPAaTOPOM:

a) OPTOrOHaJIbHOE MpOoeKTUpoBaHue Ha L?

0) OpTOroHaJIbHOE OTpa)KeHHE B OANpocTpaHcTBe L?

Tema 5. BUJIMHEWHBIE U KBAJIPATUUYHBIE ®OPMBbI

Bonpocw ona yemnozo onpoca:

1. bununeitnsie popmbl. Matpuna GumuHeHONH (HOpMBI.

2. KBagpatnunas popma, ee MaTpuiia, MaTprudHasi 3alich KBaJpaTUIHON (DOPMBI.

3. I3MeHeHne MaTpHIlbl KBaIpaTUIHON (POPMBI IpH JTMHEHHOM IpeoOpa30BaHUH

4. IlpuBeneHre KBAAPATUIHON (POPMBI K AMATOHAITLHOMY BHy OPTOTOHAILHBIM IPE0Opa30OBaHHE
5. Teopema Jlarpanxa.

6. 3aKOH MHEPIINHU KBAAPATHIHBIX (HOPM.

7. TlonmoXxuTenpbHO oOmpeneneHHas KBagpaTHdHas (opMma, YCIOBUS  MOJOXKHUTEIHHON
onpeaeneHHoctu. Kpurepuit CuiibBectpa.

Bonpocwet onsa ouckyccuu:
1. KanoHn4eckuii BUJT KBaApaTUYHOU (HOPMBI.
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3aoaua

a) Jlokaxxure, uto ecnu OmnuHeiHas Gopma f Ha V obmanaer cBoiictBoM f(v, v) = 0 my1s Bcex v €
V , TO OHa KOCOCUMMETPUYHA.

0) [okaxwure, uro ecnu chark # 2, To paHr 11000H KOCOCUMMETPUIECKON OUITMHEHHON (HOpMBI
YETEH.

3.1.2. MeTtoanyecKkue MaTepUHajbl, oONpelesiOlMe Mpoueiypsl OLEHHWBAHUS 3HAHUIA,
YMeHH i, HABBIKOB H (/M) ONBITA 1eSITEJIbHOCTH B X0/1€ TEKYIIero KOHTPOJISA yCIeBAeMOCTH
YcTHBI 0OTBET

Ouenka 3HaHuil npeamnonaraetr auddepeHIMpPOBaHHbIA MOAX0] K 00ydJaromemMycs, yJeT
€r0 MHIUBUIYATBHBIX CIIOCOOHOCTEH, CTENICHb YCBOCHHS U CUCTEMATH3aI[MH OCHOBHBIX TTOHSITHIA
U Kareropuii mo aucuuruimHe. Kpome TOro, OIeHMBaeTcss HE TOJBKO TIIyOMHA 3HAHUM
MIOCTABJIICHHBIX BOMPOCOB, HO W YMEHHE HCIOJBH30BATh B OTBETE NPAKTUYECKUN MaTepHhall.
OneHuBaeTcs KyJabTypa peuH, BIaJeHHe HaBbIKaMU OPAaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanus: mociea0BaTeIbHOCTD, MTOJIHOTA, IOTHYHOCTD U3JI0KECHUS, aHAIIN3
pPa3MUUHBIX TOYEK 3pEHHs, CaMOCTOSTEeIbHOE O00O0O0IIeHHe Marepuala, HCIIOJIb30BaHUE
npo¢eCCHOHATIBHBIX TEPMHUHOB, KYJIbTypa peud, HaBBIKH OPAaTOPCKOTO MCKyccTBa. M3nmoxeHnue
MaTtepuana 6e3 pakTHYeCKuX OIIHOOK.

OneHka «omauunO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3Jaraetcs MCUEpIIbIBAOIIE,
HIOCJICZIOBATEIBHO, TPAaMOTHO M JIOTHYECKH CTPOHHO, NMPU 3TOM PAaCKPHIBAIOTCS HE TOJBKO
OCHOBHBIE TTOHATHS, HO ¥ AaHATM3UPYIOTCSI TOYKH 3PEHHS Pa3IMYHBIX aBTOpoB. OO0yyaromuiics
HE 3aTPyIHSIETCS C OTBETOM, COOJIIO/IaeT KYJIbTYPY PEeUH.

OmeHKa «xopowioy CTaBUTCS, €CIA O0YYarOIIUIACS TBEPIO 3HAET MaTepuaj, rpaMOTHO U
10 CyIIECTBY M3JIaraeT €ro, 3HaeT MPaKTHYECKyIo 0a3y, HO IpU OTBETE HA BONPOC JOIMYCKAaeT
HECYIIECTBEHHBIE MTOTPEITHOCTH.

OneHka «ydoeremeopumenbHoy CTaBUTCS, €CIIU 00yJaroLIHiics 0CBOMII TOIBKO OCHOBHOM
MaTepHal, HO He 3HAeT OTMENbHBIX JIeTaleH, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MTPABHIILHBIE
(GOopMyIMpPOBKH, HapylLIaeT MOCIeN0BaTEeIbHOCTh B HW3JIOKEHMM MaTepuana, 3aTpyAHsSeTcs ¢
OTBETaMH, IIOKa3bIBACT OTCYTCTBHE JOJDKHOM CBSI3M MEXKIy aHaJM30M, apryMeHTamued u
BBIBOJIAMHU.

OneHka «HeyoosnemseopumenbHoy CTaBUTCS, eciu OOydarommics HEe OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

JIMcKyCCHOHHBIE MTPOLEeayPbI

Kpyenviii cmon, ouckyccus, nonremuxa, oucnym, dedamvl, MUHU-KoOH@pepenyuu SBISIOTCS
CpeACTBaMH, TO3BOJISIIONIMMH BKIIOYHTH OOYYAIOIIUXCS B TIPOLECC OOCYKICHHS CIOPHOTO
BOIpOCa, MpOOJEeMbl M OLIEHUTh UX YMEHHE apryMEHTHpPOBAaTh COOCTBEHHYIO TOYKY 3PEHHS.
3amanue maeTcs 3apaHee, ONPEeNsIeTCsl KPyT BOIPOCOB Il OOCYKIEHHS, TPYIITHl yYaCTHUKOB
3TOr0 00CYXKJIEHHS.

JIMCKyCCHOHHBIE TPOIIEAYPHI MOTYT OBITH HCITOJIB30BAHBI JIJIsl TOTO, YTOOBI CTY/ICHTHI:

—JIydlle MOHUIM yCBOsIeMbI MaTtepuan Ha (poHe pazHOOOpa3HBIX MO3UIMA U MHEHHH, HE
00513aTEIIEHO JOCTHUTas OOIIET0 MHEHHUS;

— CMOTJM IIOCTUYb CMBICI H3y4aeMOro MaTepuasia, KOTOpPBIH HMHOTJa 4YYBCTBYIOT
WHTYUTHBHO, HO HE MOTYT BBICKa3aTh BepOaJbHO, YETKO M SICHO, WJIM KOHCTPYHPOBATH HOBBIN
CMBICJI, HOBYIO ITO3HUIIHIO;

— CMOIJIM COIJIACOBaTh CBOIO TO3UIMIO WJIM JACUCTBUS OTHOCUTEIIBHO 00CYyXIaeMoi
pOOJIEMBI.

Kpumepuu oyenusanus — oueHUBaIOTCS ASHCTBHS BCEX YYaCTHUKOB rpymmsl. [lonumanue
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npoOJeMbl, BBICKa3bIBAaHUSI M JIEUCTBHUS TIOJHOCTBIO COOTBETCTBYIOT 3a/laHHBIM IEJISIM.
CooTBeTCTBHE PEAIbHON JACHCTBUTEILHOCTH PEIICHUH, BRIPAOOTAHHBIX B X0JIe UTPphl. Bragenue
TEPMUHOJIOTUEH, JAEMOHCTpAIMs BJIAJICHUS YYEOHBIM MaTepHUaioOM IO TEME WIPhI, BIIAJICHUE
METOJIJaMH apryMeHTallul, yMeHHe paboTaTh B rpynne (YMEHHUE CIIylIaTh, KOHCTPYKTUBHO BECTH
Oecenmy, yOeXaaTh, YIpaBiIATh BpeMeHeM, 0€CKOH(MIUKTHO OOIIATHCS), HOCTHIKEHHUE WUTPOBBIX
1enei, (COOTBETCTBUE POJIH — IIPU POJIEBOM Urpe). SICHOCTBH M CTUIIb U3JT0KEHHUS.

OneHka «omauyHO» CTaBUTCS B Cllydae, KOTJa Bce TPeOOBAHUS BBHIMOIHCHBI B MOJHOM
o0Beme.

OrneHka «xopouto» CTaBUTCS, €CIM OO0yYaroIIuecs: B LEJIOM JIEMOHCTPUPYIOT ITOHUMaHHUE
po0JIeMbl, BBICKAa3bIBAHUS U IEHCTBUS MOJHOCTHIO COOTBETCTBYIOT 3a/laHHBIM LiejisiM. Perenus,
BBIPaOOTaHHBIE B XOJE WIPHI, MOJHOCTHIO COOTBETCTBYIOT pealibHOW aeicTBUTENnbHOCTH. Ho
HEKOTOpbIe 00BACHEHUSI HE COBCEM apryMEHTHUPOBAHBI, HAPYIICHBI HOPMbI OOIIEHUS, HAPYIICHBI
BPEMEHHBIE PAMKH, HAPYIIIEH CTUJIb U3JI0KECHHUS.

OneHka «yoosnemeopumenbHoy» CTaBUTCA, €CIIM 00yYarolIuecs B LEIOM JIEMOHCTPUPYIOT
MOHUMaHWE TTPOOJIEMBbI, BHICKA3bIBAaHUS U JCUCTBUS B 1[EJIOM COOTBETCTBYIOT 3a/IaHHBIM IIEJISIM.
Opnnako, pemieHus, BbIPAaOOTaHHBIE B XOJE€ WIPbl, HE COBCEM COOTBETCTBYIOT pealbHOMN
nercTBUTeNbHOCTH. HekoTopbie OOBSICHEHHST HE COBCEM apryMEHTHPOBAHBI, HaPYIIEHBI
BPEMEHHbIE PAMKH, HAPYIICH CTUJIb U3JI0KESHHUS.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €cau oOOydaroluecss HE IOHHMAIoT
po0JeMy, UX BBICKa3bIBaHUSI HE COOTBETCTBYIOT 3aJaHHBIM ILICIISIM.

Penrenne 3agau

OOyuaromuiicsi JTOJDKEH yMETh BBIIETUTh OCHOBHBIC TIOJIOKCHHS M3 TEKCTa 3ajlayw,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyXkKaT YCIOBUSIMHU perieHus. Mcxos U3 moCcTaBIeHHOTO BOIIPOca
B 3a/1a4€, MOMBITATHCS MAKCHMAJILHO TOYHO OIPEICTUTH TPOOJIEMY U COOTBETCTBEHHO PEIIUTH €¢.

3aayn MOTYT pemIaThCsl YCTHO W/WiM MUChbMeHHO. [Ipu pemieHuun 3aad Takke BaKHO
MpaBUIBLHO C(OpPMYyIHUpPOBaTH M 3aMKMcaTh BOIMPOCH], HayWMHas C Oojee OOMMX |, KOHYas
YaCTHBIMH.

Kpumepuu oyenusanuss — o1jeHKa yUUTHIBAET METOJIbI U CPEACTBA, UCIOIb30BaHHbBIE NTPU
pELIeHUH 3a1a4H.

OneHka «omauuH0» CTaBUTCS B Cllydae, Korja 00yJaromuiics BbINMOIHII 3aaHue (Peiul
3a/1a4yy), HUCMOJb3ys B TOJHOM OOBEME TEOpPETHYECKHE 3HAHHS U MPAKTHUYECKHE HaBBIKH,
MOJIyYEHHBIE B Tpoliecce 00ydeHusI.

OrneHka «xopouioy CTaBUTCS, €CIIH 00YYaIOIUIACS B IIEIOM BBITIOTHIII BCe TpeOOBaHMUSI, HO
HE COBCEM YETKO OMPEJIEISAETCS OMopa Ha TEOPETUUECKHE MOJTOKEHHUsI, N3JI0KEHHBIE B HAYYHOU
JUTEPAType MO JaHHOMY BOIIPOCY.

OneHka «yoognemsopumenbHo» CTaBUTCS, €CIIU 00yUarOLIUIICs MOKa3all MMOJIOXKUTEIbHbIE
pe3yabTaThl B MPOLIECCE PELICHUS 3a/1a4u.

OueHka «HeyoosnemeopumenbHoy CTaBUTCA, €CIIM 00y4aroIUics He BBIIOJIHUI BCe TPEOOBaHUS

3.2. OueHOYHbIe MATEPHAJIBI /11 TPOBEJAEHUs IPOMEKYTOYHOI aTTeCTAllNU
3.2.1. Kputepuu o1ieHKH pe3y/JabTaTOB 00y4eHHs MO0 AUCHUILIHHE (MOIYJIIO)

HIkana PesyabTart
IMoxa3aTenu olleHNBAaHUA Pe3yJIbTATOB 00yYeHHS
OlleHHBaHUS bl 00y4YeHHsI
OTJIMYHO 3HaerT: - oOyuarommuiicsi TryOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEPEHHO,

JIOTHYHO, TIOCJIEA0BATENILHO U TPAMOTHO €T0 M3IIaraeT, ONUPAsCh HAa 3HAHUS
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPBI,

- Ha OCHOBE CHCTEMHBIX Hay4YHBIX 3HAHHMH JenaeT KBaJH()UIMPOBaHHBIC
BBIBOJIBI 1 00001IIEHHUS1, CBOOOHO ONEPUPYET KATETOPHSIMHU M HOHSTHSIMH.
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YmMmeer:

- o0ydaromuiicss yMeeT CaMOCTOSTEIbHO M IPAaBHIBHO peIaTh y4eOHO-
npodecCHOHANBHBIE  3afadd  WIM  33JaHusd, YBEPEHHO, JIOTWYHO,
MOCTIeI0BATENbHO U apIyMEHTHPOBAHO U3J1araTh CBOE PEIICHUE, UCTIONb3Ys
Hay4YHBbIE MTOHSATHS, CChUIASCh HA HOPMAaTUBHYIO 0a3y.

Bnaneer:

- 00yyarouMiics BlaJeeT palMOHAIBHBIME METOJAMHU (C UCIIOIb30BAaHHEM
palMOHABHBIX METOJMK) PELICHHs CIOXHBIX Npo(eccCHOHATBHBIX 3ajad,
MIPECTAaBICHHBIX JEIOBBIMU UTPAMU, KeHcaMH U T.11.;

IIpu pemieHnu NpoaeMOHCTPUPOBAI HABBIKU

- BBIJICIICHUS [TIaBHOTO,

- CBS3KOH TEOPETHYECKUX TIOJIOKEHUH C TPeOOBaHHMAMH DPYKOBOSIIHX
JOKyMEHTOB,

- N3JI0’KEHUS MBICTIEH B IOTHYECKOHN 1OCIEJ0BATEIbHOCTH,

- CaMOCTOSATENBHOTO aHann3a (hakThl, COOBITHH, SBICHHUH, ITPOIIECCOB B MX
B3aMMOCBSI3H U THAJIEKTUYECKOM Pa3BUTHH.

XOpPOHIO

3HaerT:

- 00ydaromuicsl TBEPJIO YCBOWJI MaTepHal, JOCTaTOYHO I'PaMOTHO €ro
H3J1araet, ONUPasiCh HA 3HAHWsI OCHOBHOU U JIONOJIHUTEIbHON JIUTEPaATyphl,
- 3aTpynHseTcs B (OPMYJIMPOBAHMM KBATU(DHUIMPOBAHHBIX BHIBOJOB M
0000LICHNIA, ONepupyeT KaTeropusiMH M MOHSATHUSMH, HO HE BCerja
MIPaBUJILHO MX BEpUPHLIUPYET.

VYmeer:

- 00yyJaroNuiics yMeeT CaMOCTOSATEIIFHO U B OCHOBHOM IMPABUJIBHO PEIIaTh
yueOHO-IpoecCHOHATIbHBIC 3a]aull WM 33JaHus, YBEPEHHO, JIOTHYHO,
MOCNIEIOBATEIbHO M apryMEHTHPOBAHO H3JaraTh CBOE peElIeHHEe, HE B
MOJIHOW Mepe HCIOJb3Ysl HAYYHBIC TMOHSATHS M CCHUIKM HAa HOPMATHBHYIO
0azsy.

Bnageer:

- oOydJarommiicss B IIEJIOM BJIaJeeT PAlHOHATBHBIMH METOJaMHU PEIICHUS
CIIOKHBIX TIPO(ECCHOHATBHBIX 3374, IPEICTABICHHBIX JACIOBBIMU UTPAMH,
KeWcaMH ! T.J.;

IIpu pemeHun cMOr NOPOAEMOHCTPUPOBATH JOCTATOYHOCTb, HO HE
FJ'Iy6I/IHHOCTI) HaBBbIKOB,

- BBIJICJICHUSA I''TABHOTO,

- U3JIOXKEHUS MBICIICH B JIOTUUECKOM MOCIEI0BATEIbHOCTH,

- CBSI3KM TEOPETHUYECKHX IIOJIOKEHUH C TpeOOBaHMSIMHU PYKOBOISIIUX
JOKYMEHTOB,

- CaMOCTOSATEJILHOTO aHaju3a (PAaKThI, COOBITHIA, SIBIICHHIA, MPOIECCOB B MX
B3aUMOCBSI3U M TUAIEKTUUYECKOM Pa3BUTHH.

YAOBJIETBO-
PUTEJIBHO

3HaerT:

- o0ydaroImuiicss OpHEHTUPYETCSl B MaTepuale, OJHaKo 3aTPYJHSICTCS B €ro
N3JI0KCHHN;

- TIOKa3bIBa€T HENOCTATOYHOCTb 3HAHMH OCHOBHOW W JOMOJHHUTEIHbHOU
JIUTEPATYPBI;

- c1ab0 apryMEHTHPYET HaydHbIE MTOJI0XKEHHS;

- IPaKTUIECKH He cIToco0eH chopMyIHpoBaTh BEIBOABI H 0000MICHNS;

- YACTUYHO BJIAJICET CUCTEMOU MOHITH.

YmMmeer:

- 00y4aloIHiicsi B OCHOBHOM yMeEET PEUINTh Y4eOHO-NPO(ECCHOHANBHYIO
3ajjady WIM 3aJaHue, HO JOIyCKaeT OMMUOKH, cabo apryMEeHTHPYET CBOE
peleHne, HeJOCTaTOYHO MCIOJIB3yeT HAaydHbIe MOHATHS U PYyKOBOSIIHE
JOKYMEHTHI.

Brnaneer:

- oOydJaromuiicsi BIAZCET HEKOTOPHIMH pAIMOHATBHBIMA METOJAMH
peuICHuA CJIOKHBIX l'[pO(beCCI/IOHaJ'H)HBIX 3aaa4, IIPEACTABIICHHBIX
JIeJIOBBIMU UI'PaMHU, KelicaMu U T.J1.;

IIpu pemiennn NpoaeMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS IJIaBHOTO,

- U3JI0’KEHHMSI MBICJICH B JIOTHUECKOM MMOCIIE0BaTEIbHOCTH,

- CBS3KH TEOPETHYECKUX IIOJIOKECHUH C TPEOOBAHMSIMH PYKOBOMISIIIX
JIOKYMEHTOB,

- CaMOCTOSATEIBHOTO aHaM3a (PaKkThl, COOBITUH, SBICHUH, MMPOIECCOB B UX
B3aMMOCBA3H U JUAJICKTUYCCKOM pa3BUTHUH.
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HEYJOBJIETBO 3HaeT: - 00y4JaroIMICS HEe YCBOMII 3HAUNTEIFHON YaCTH MaTepHaa,;

PUTEJIBHO - He hopMynupyeT KBaTH(UIIMPOBAHHBIX BHIBOIOB U 0000IIECHNH;

- HE MOXET apTyMEHTHUPOBATh HAYYHBIE ITOJIOKEHHUS,;

- HE BJIaJICCT CUCTEMOM MOHATHUH.

Ymeer: oOyuvaromuiicss He MoKa3ajl YMEHHE peliaTh y4eOHO-MpoheCCHOHATBHYIO
3a7a4y WM 3aJaHue.

Brnaneer: HE BBITIOJHEHBI TPEOOBaHUS, MPEAbIBISCMBIC K HABBIKAM, OLCHHBAEMBIM
«YZIOBJIETBOPUTEJIHLHOY.

3.2.2. KoHTpoJIbHbIE 321aHUSI /WM UHbIe MAaTepUAJIbI VIS NPOBeleHUsl MPOMeKYTOUHOI
aTTrecTaluu
CnHcoK BONPOCOB /1Jisl YCTHBIX OTBETOB

1.
2.

10.
11.

12.
13.
14.
15.
16.

17.
18.
19.

JInneliHoe pocTpaHCTBO, akcuomsl Beist. [IpuMepsl IMHEWHBIX IPOCTPAHCTB.
JIuneiiHas 3aBUCHMMOCTb M HE3aBHUCHUMOCTb BEKTOpPOB, €€ cBoiicTBa. basuc. [Ipumepst
0a3uCcoB B pa3IM4HbIX IPOCTPAHCTBAX.

Pa3zmepHoCTh sMHEiHOrO mpocTpaHcTBa. Marpuua nepexoaa Hpu 3amMeHe Oasuca, ee
CBOMCTBA.

Jlunelinoe mnoamnpocTtpaHcTBo. JIuHeiiHas obonouka BekTopoB. IlepeceueHue, cymma,
npsiMasi cymMma IMOJINPOCTPAaHCTB. Pa3MepHOCTh CyMMbl mnoamnpocTpaHcTB. Ilpsmoe
JIOTIOJTHEHHUE.

EBknuaoBo npoctpancTBo. CBOMCTBA CKAJISIPHOTO NPOU3BEACHUSI, HepaBeHCTBO Komu-
ByHsAKOBCKOro. Yros Mexay BEKTOpaMHu.

OproroHanbHas cucTeMa BEKTOPOB, €€ JIMHEWHas He3aBUCUMOCTh. Matpuua ['pama.
OproHopMupoBaHHBI ~ Oa3zuc,  mpouecc  oproroHanmuzauumu  I'pama-IImunra.
OpToroHanbHOE AOMOJIHEHUE.

Hopma, HOpMHpoBaHHOe mpocTpaHcTBO. EBKIMmoBa (cdepuueckas), oKTadgpuyeckas,
KyOHnueckas HopMma.

Jlunelinslii omeparop. Snpo um oOpa3 omeparopa. Jledhekr u paHr omeparopa, HUX
B3aUMOCBS3b.

N3omMopdu3M TUHEHHBIX TPOCTPAHCTB.

Marpuia JIMHEHHOTr0 OIIEPaTOPa, BEIYUCICHUS B KOOpANHATax. PaHT MaTpHIIbI IMHEWHOTO
orneparopa. MI3MeHeHne MaTpullbl orieparopa npu 3amene 6aszuca. [1onoOHbIe MaTpPUIIBL.
[TpousBenenne TUHEHHBIX ONEpaTOpPOB, OOpaTHBIN oneparop. JInHeltHOe MPOCTPaHCTBO
JUHENWHBIX OIIEpaTOPOB, €r0 U30MOP(PHU3M MHOKECTBY KBAJAPATHBIX MATPHII.
XapakTepUCTUYECKU MHOTOWIEH M XapaKTEPUCTUYECKOE YpPABHEHUE JIMHEHHOIO
oreparopa.

CobOcTBeHHbIE BEKTOpa M COOCTBEHHBIE YHWCIa JIMHEWHOTO OIepaTopa, MX CBSI3b C
XapaKTepUCTUYECKUM MHOrowieHoM. Teopema ["ammibrona-Kann.

JIuHeitHOe MOAIPOCTPAHCTBO COOCTBEHHBIX BEKTOPOB, MHBAPUAHTHOE MOIIPOCTPAHCTBO.
JluHeliHas HE3aBHCHUMOCTb COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOLIMX PA3JIUYHBIM
coOCTBEHHBIM 4YHCIIaM. Marpuila JUHEHHOro omeparopa B 0a3uce M3 COOCTBEHHBIX
BEKTOPOB.

OrnepaTopbl IPOCTON CTPYKTYPBI.

XopnanoBa popma MaTpHIbl OnIEpaTopa.

CornpsikeHHBII onepaTop, ero Marpuna. CamoconpskKeHHBIN oriepaTop, ero Marpuua. 20.
CoOcTBeHHbIE YKcaa U COOCTBEHHBIE BEKTOpA CaMOCOIPSHKEHHOTo orneparopa. Marpuia
CaMOCOIIPSDKEHHOTO ~ Olleparopa B Clydyae pa3iMuyHbIX KOpHeH. OpToroHaibHOE
JIOTIOJIHEHWE WHBAapMAHTHOTO TMOAMNPOCTPAHCTBA, Pa3MEPHOCTh MOAIPOCTPAHCTBA
COOCTBEHHBIX BEKTOPOB.
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20. Marpwuiia caMOCOTNpPsDKEHHOTO OTlepaTopa B clydyae KpaTHbIX KOpHEH.

21. OpToroHaJIbHBIA ~ omepaTop, ero  cBoiicTBa.  OpTOTOHAJIBHBIM  omeparop |
OpPTOHOPMHpOBaHHbIE 0a3ucel. MaTpuiia OpTOroHajmbHOrO oneparopa. [IpuBenenue
CUMMETPUYECKOM MaTPHIIbl K AUArOHAILHOMY BUYy OpPTOTOHAJIBHBIM MPE00pa30BaHUEM.

22. Jluneiinsie ¢opmbl (dynkiuonansl). IlpencraBienne TUHEHHBIX (HOPM B €BKIUIOBOM
npoctpancTBe. bunmneitnpie hopmbl. MaTpuia OMIMHEHHON (HOPMBI.

23. KBagpatuunast Qopma, ee MaTpulla, MaTpuyHas 3aluCh KBaJIPaTUYHOW (HOPMBI.
H3MeHeHne MaTpullbl KBaAPATUYHON (OPMBI TP JTUHEHHOM MTPe0Opa30BaHUU.

24. lnaronanpHas  kBajgpatuuHas ¢opma. Teopema Jlarpamka. 3akoH HHEpIHUH
KBaJIPAaTUYHBIX (HOPM.

25. [lonoXUTENBHO ~ OMpeneNeHHass KBaapaTuyHas (opma, YCIOBUS TOJOKHUTEIHHOM
onpenenenHoctu. Kputepuit CunbBectpa.

26. HopmupoBaHHbIE W OPTOTOHAJIBHBIE CTOJOLBI, OPTOTOHAJIbHAS MATPULA. Y CIOBHSA
opToroHasibHOocTH  Marpulibl. CBoiicTBa  opToroHanpHbIx MaTpull. [IpuBenenue
KBaJPaTHIHOH (DOPMBI K JHATOHAIBHOMY BHIY OPTOTOHAJIBHBIM NPEOOPA30BAHUEM.

BapmuanTt Tecra

1.
a)
b)
c)
d)
2.

JIro6ast opTOroHaNIbHAs CHCTEMa HEHYJIEBBIX BEKTOPOB

JMHENHO 3aBUCHMA

KOMILIAaHAapHa

JIMHENHO HEe3aBUCUMA

0eCKOHEUHOMEpHA

Jluneiinblii omnepatop A, IEHCTBYIOIIMM B €BKJIMIOBOM MpPOCTpaHCTBE E, Ha3bIBaioT

OpPTOTOHAJILHBIM ONEPATOPOM, €CIIH OH coxpaHsieT B E ...? (ckansipHoe npou3BeeHNUE)

3.

JIroOyro kBampaTHueckylo (GopMy MOXKHO TIPHBECTH K KAHOHUYECKOMY BHIY

npeoOpazoBanrueM? (OPTOrOHAIBHBIM)

4.

= O
[ R e R
—_ = =

Marpurna oneparopa A: L — L paBHa A = , BEKTOp X = €1 + 2e + 3e3, Toraa BEKTOp y

= AX paBeH:

ONOTL»OOQO T 0 TR

€1t e+ 2es

3e1+3e2 + 3e3

e1+ 2e2 + 3es

2e1t ez + 3es

Ecnu A = (ajj)nn KBagpaTHasi MATPHUIIA, TO TJIABHYIO THATOHAIb 00Pa3yIOT 3JIEMEHTHI

anl, An2, ..., Ann

ain, a2n-1, ..., Anl

a1, az, ..., amn

aii, a2, ..., Ain

Oto6paxenne A: R? — R2, 3ananHoe BeIpakeHHeM Aa = (X+y, X-y), TJe a = {X, y} ABJsfeTcs:
HEJIMHENHBIM

oOpaTHBIM

EPEHOCOM

JIMHEVUHBIM

[Tpu TpaHCTIOHMPOBAHWU MATPHIIBI €€ OMPEACITUTEND ... 7

[Ipy yMHOXXEHUM BCEX 3JIEMEHTOB HEKOTOPOHW CTPOKM MATPUIIbI HA YUCIO ONpPEICTUTENb

HCXOAHON MaTPHULHI ...

9.

Cucrema ypaBHEHUH, y KOTOPOH HE CYLIECTBYET PELIEHMsI, Ha3bIBAETC ...7
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10. CoBOKymTHOCTh M * N JEHCTBUTEIBHBIX YHCE, PACIIOIOXKEHHBIX B BUJIC IPSIMOYTOJIBHON
TaOJIMILIBI, [/I€ M — YUCJIO CTPOK, N — YUCIIO CTOJIOIOB TaOJIMIIbI, HA3bIBACTCH ... 7
TekcThl MPOGJIEMHO-AHAJTUTHYECKHUX U (WJIH) MPAKTHYECKUX Y4eOHO-NPOodecCHOHATBHBIX
3a1a4
1. TIpu KaKoM A dIIeMEHTHI JIMHeHHOro mpocTpancTea R3
x1=(3,-2,5),x2=(-4,2,1),x3=(2, -4, A ) OyayT JTUHEHHO 3aBHCUMBIMH?
2 JluneitHOE MPOCTPAHCTBO OOpa30BaHO MAaTpPHUIIAMU, UMEIOMIMMHU 2 CTPOKM U 3 cTosdIa.
CrnoxxeHue U yMHOXXEHHE Ha YHUCIIO 33/1al0TCs OOBIUHBIM JUIs MaTpull ciocobom. YeMy paBHa
pa3MepHOCTh IPOCTpaHCTBA?
3.HaiiTu pa3MepHOCTb MPOCTPAHCTBA PEIICHUH OJHOPOJHON CUCTEMbI TMHEHUHBIX YPaBHECHUI

3X1+ 2X2 + X3 + X4 =0

2X1 + 4X2 + 2X3 -2X4 =0

X1 - 2X2 + BX3 - Xa =0
4. TIpu xakoM o oTobpaxenue A : R? - R?'3anannoe dopmyioii
A( X1, X2) = (2X1 + a, 3X1 + 2X2), OyaeT THHEHHBIM OTIepaTopoM?

3 -1

- . 5
5. JIunelHsbIil onepaTop ¢ 3a/1aH B 0a3uce €1, €2 MaTUIlei
Haiitu 06pa3 BekTopa €1 + 2€2, B 0TBETE yKa3aTh CYMMY €r0 KOOPJIMHAT.
3 2

6. Jluneiinblii oneparop @ : R? > R? 3agan marpuueit
Bektop (B, 1) — coOcTBeHHBIN BEKTOp ISl (, OTHOCAILIUICS K COOCTBEHHOMY 3HAUECHUIO A=2.
Haiitu .
7. HaliTu MONOXKUTENBbHBIA MHIEKC MHEPIIMU KBAJPAaTHUHO (POPMBI
f(x1,X2) = X12 + 4xixz + X2°
8. HaiiTi MaTpuily KBaJpaTu4HO# (opMbl, moayyaeMoil u3
f(x1,%2) = X12 + 4X1X2 + X2°
JTUHEHHON 3aMeHOM epeMeHHbIX X1 = 3Y1+Y2, X2 =2Y1 - Y2 . B oTBeTe ykazarh 35IeMeHT, CTOSIINN
B [IPABOM BEPXHEM YTJIy MaTpPHUIIbI.
JIuneiinbie NpocTpaHcTBA
1. Jlokasatp, 4TO Kax/aasi U3 JIByX CHCTEM BEKTOpOB (€) u (e’) sBisiercsa 0a3ucoMm, HalTU CBA3b
KOOPJIMHAT O/IHOTO U TOT'O K€ BEKTOpa B ATHX Oazucax.
e &=01,2,1) & §=014)
g =(2, 3, 3), g =52, 1),
g, =(3,7, 1), g, =f,1,-46).

Pemenue
YToOb! IPOBEPUTD, YTO KaXaast U3 CUCTEM BEKTOPOB o0pa3yeT 6a3uc, Ha/lo HalTH ux paHru. s
npocTpancTBa V3 paHT Kaxk0il 13 CHCTEM BEKTOPOB JOMKHBI PABHATHCA 3.
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rang (e’) = 3, A(e’) =4

IIycts BexkTOp ¥ B Gasuce e MMeeT KOOPAMHATHI (X1,X2,X3), a B 0Oasuce € — KOOPIMHATHI
(X’1,X"2,X’3).

Tormaa cBs3b 3amaercs Gopmyson

¢

’
X ¢
217 X2 LS| 1
: . _ ¢
. i, Xy =T x5
% X X: X3
4 e N3 3

Haiinem marpunyy T nepexona ot 6a3uca e x e’.
CornacHo paBeHCTBY €’=eT nuMeeM MaTpUYHOE ypaBHEHUE

35 1 1 2 3
1 2 1|=|2 3 7|T
4 1 -6 1 3 1

JUISL pEIIEHUs] KOTOPOTO MOCTPOUM MATPHILY

-18 7 5
el=| 5 -2 -1
3 -1 -1

Jlanbie nmeem:

-18 7 5%3 5 1
T=ele'=| 5 -2 -1[1 2 1 |=
3 -1 -1)l4 1 -6
-27 =71 -41
=l 9 20 9
4 12 8

Hrak,

nY) (=27 =71 41 {x
nl=l 9 20 9 |[|=x
% 4 12 8 )Jix
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x, ==27x{ ="11x5 —41x3,
Xy = 9x{ +20x5 +9x3,
x3 = 4x] +12x5 +8x; .

2. Haiitu pazMepHOCTH U 0a3UChl CYMMBI U TIEPECEYCHUS MTOITPOCTPAHCTB
Li=<ai, a2, a3>uly=<bi, bz, b3>, ecnu :

a1=(1,2,1-2)7 bi=(1,1,1,1)7
a:=(2,3,1,0) 7 bo=(1,01-1)T
as=(1,2,2,-3) T bs=(1,3,0,-4)7

EBKJINI0BBI IPOCTPAHCTBA

3. B eBkiu0BOM mpocTpaHcTBe R® HaiiTH yron MexIy BeKTopamu

a=(3,-5,1,5,—2) ub=1(4,0,—-4,4,1).

4. B eBKJIMIOBOM MPOCTPAHCTBE HAWTH KOCHHYC yIila MEXIy BeKTopamu a u b , eciu [1a3 = |I,
lbl=11u11a— 3b2 1l +lla+ 2b60= 2|

5. Jlokazarb, 4TO IOOYI0O OPTOTOHAJIBHYIO CHCTEMY HEHYJIEBBIX BEKTOPOB E€BKIIMIOBA
MIPOCTPAHCTBA MOKHO JIOTIOJTHUTH JI0 OPTOTOHAIBHOTO 6a3uca 3TOro MPOCTPAHCTBA.

JInHeiiHbIe OnIEePaTOPbI

6. HaiiTu coOcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI

JMHENHOr 0 onepaTopa, 3alaHHOTr0 B HEKOTOPOM 0a3uce MaTpuliei

0 1 0
-4 4 0
-2 10
Pemenne
3anuiueM XapakTepUCTUIECKOE YPAaBHEHNE
-2 1 0
-4 4-1 0]=
4 - AE|_|-2 1 -2 (0 2=0
Kopenb ypaBHeHUs A = 2 MMeeT KpaTHOCTb 3 U SIBJISIETCS COOCTBEHHBIM 3HAYEHUEM JIMHEHHOTO

orepaTopa.
KoopauHaTel COOCTBEHHOT'O BEKTOPA, OTBEUAIOIETO COOCTBEHHOMY 3HAYCHHUIO
A =2 naiinem u3 oxHopoanoit CJIAY (A — AE):- X = O mpu A = 2:

-2X1+ Ix2 + 0x3 =0

-4X1+2 X2+ 0x3=0

-2X1 + 1x2+ 0x3=0
BrruepkHyB U3 CUCTEMBI BTOPOE U TPETHE YPABHEHU S, IPUJIEM K YPABHEHUIO
— 2x1+x2 =0.
Panr marpunel cuctemsl r=1, BeiOMpaeM 0a3MCHOM HEU3BECTHOM X2, X1 ¥ X3 OyAyT CBOOOAHBIMU
HeusBecTHBIMU. Perienne CJIAY MokeT ObITh 3alIMCaHO B BUJIE JIMHEMHON KOMOMHAIIMY JTHHENHO
He3aBUCHUMBIX BekTopoB X = a (1,2,0) + B (0,0,1)
Bexkroper e1= (1,2,0) u €2 = (0,0,1) mopoxkmar0T cOOCTBEHHOE MOIIPOCTPAHCTBO OIEpaTopa.
JIxo00it HEHyIEBOI BEKTOP ITOTO MOAMPOCTPAHCTBA SIBISIETCS COOCTBEHHBIM BEKTOPOM OIlepaTopa
A, oTBeHarOIUM COOCTBEHHOMY 3HaYE€HHUIO A =2
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7. Haiitu pazMepHOCTH U 0a3UChl CYMMBI U TIEPECEYCHUS MTOITPOCTPAHCTB
Li=<ai, a2, a3>uly=<bi, bz, b3>, ecnu :

ar=(1,21) T bi=(2, 3,-1) T
az=(1,1,-1)T b2=(1,2,2)"
as=(1,3,3) " bs=(1,1,-3) "

8. Pa3noxuts BekTOp X Ha CyMMY JIByX BEKTOPOB, OJIMH M3 KOTOPBIX JISKUT B IMOANPOCTPAHCTBE,
HaATSHYTOM Ha BEKTOPBI a1, a2, a3 , a APyrOM OPTOrOHAJIEH K 3TOMY ITOAIIPOCTPAHCTBY.
X=(3,5973)"
a=(1,1,1,1T7 a2=02,-1,11T a3=(2,-7,-1,-1)7
9. Haiitu coOcTBEHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPA MATPHIL:
I 1 1 1

5 6 -3 0 2 1 2 5 -6 1 1 -1 -1
-1 0 1 -2 0 3 4 6 -9 1 -1 1 -1
2) I 2 -1 6) -1 -3 0 B) 3 6 -8 r) 1 -1 -1 1

10. JIns 3amaHHON MaTpHIlBl JMHEHMHOTO omepaTopa HailTH 6a3uc U3 COOCTBEHHBIX BEKTOPOB H
COOTBETCTBYIOIIYIO €My TUATOHAIBHYIO (DOPMY MATPHIIBL.

A=
11. JIuHeiiHbli omepaTop ¢ NepeBOJUT BEKTOPHI a1, 82, 83 COOTBETCTBEHHO B BEKTOpHI D1, b2, b3,
Haiitu matpuity oneparopa ¢ B TOM *ke 06a3uce, B KOTOPOM 3aJlaHbl KOOPIUHATAMH BCE BEKTOPBI:

ar=(1,2,-3)T a2=(0,1,2) " as=(1,0,4)"T

bi=(1,11)" b,=(1,2,1)7 bs=(0,1,1)T
KeaapaTuunsie ¢popMsbl
12. IlpeoGpa3oBaTh K CyMMe KBaJpaTOB KBaJpaTHUHYIO (opMy M BBIUCATh MpeoOpa3oBaHHE
KOOpJAWHAT
X12 + 2X1X2 + 2X2° + 4XoX3 + BX3?
13. IIpeoOpa3oBaTh K KAHOHUYECKOMY BU/IY KBAIPATUIHYIO (OPMY

X1 + 2Xo? + 3X3% - 4X1X2 - 4X2X3

14. Pemiure 3a1auy.

10 -1 13
0 -1 1
Panr matpuaimr A= | paBen
. 1 1 0]
{ﬁ 0 1 -1 J

15. Pemrure 3a1auy.
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(1 2 3) (1 -2 -3) 1 0 1)
Haue! geteipe matpumer 4=2 4 1, B= 2 1 -1|.C=1 0 1|,
312 =31 1) {101
(0 1 -1)
D=1 -1 0 |. n2HHX CHMMETPHIHEIMH SBIAeTCA(-FOTCA) MaTPHIA(-IT5I)
-1 0 1)

3.2.3. MeToauueckne MaTepuabl, ONpeAesilOUIie MPOUeIyPbl OLEHUBAHHUS 3HAHMIA,
YMEeHMHii, HABBIKOB B X0/1€¢ IPOMEKYTOYHOH aTTeCTAllUH

Ilpoueaypa oueHnBaHus 3HAHUI (TeCT)
[Ipennaraemoe KOJM4ECTBO 3aJaHUI 20

HOCHGHOB&TCHBHOCTB BBI60pKI/I BOIPOCOB 13 Onpez[eneHa 110 pasaciiaMm
KaXXJa0ro pasacia

Kputepuu onenku - IPaBUJILHBINA OTBET HA BOTIPOC

«5» ecin MpaBUIBHO BBIOIHEHO 90-100% TecToBBIX 3aMaHui

«4y» ecim MPaBWIBHO BBINOIHEHO 70-89% TeCTOBBIX 3aAaHUI

«3» ecin MIPaBWIBHO BBINOJIHEHO 50-69% TecTOBBIX 3aAaHMI
Ilpoueaypa oueHnBaHusA 3HAHUH (YCTHBIH OTBET)

IIpenen nnuTenbHOCTH 10 MuHYT

IIpennaraemoe KOJWYECTBO 3aIaHUN 2 Bompoca

IMocnenoBatebHOCTD BBIOOPKU BOIPOCcoB u3 | CryvaiiHast
Ka)KJIOTO pasjeia
Kpurepuun oreHku - TpeOyeMblii 00beM U CTPYKTYypa

- M3IIOKEHHE MaTeprana 0e3 (PakTHIECKUX OMIMOO0K

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BAHHE COOTBETCTBYIOIIEH TEPMHUHOIOTUU

- CTWJIb PEYH U KYJIbTYpa PeUu

- MoA00p MPUMEPOB X HAYYHOM JIUTEPATYPHI M MPAKTUKU

«5» ecam TpeOOBaHUsI K OTBETY BBHIIIOJIHEHBI B IIOJTHOM 00beMe

«4» ecnu B IIEJIOM BBIIOJTHEHBl TpeOOBaHMSA K OTBETY, OJHAKO €cThb
He0OJIbLINE HETOYHOCTH B M3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMs BBIIOJIHEHBI YaCTHYHO — HE BbIJIEp)KaH 00bEM, €CTh

(hakTHdeckne  OMMOKM, HapylleHa JIOTMKAa  H3JI0KEHHS,
HEI0CTaTOYHO HCIIOJIb3YETCs COOTBETCTBYIONIASI TS PMUHOJIOTHU

IIpoueaypa ouneHMBaHMs yMEHHIl M HABBIKOB (pemieHHe NMPO0JIEMHO-aHAJIUTHYECKHX W

NPAKTHYECKUX Y4eOHO-NIPodecCHOHAIBHBIX 32/124)
[IpennaraemMoe Koau4ecTBO 3aganuii | 1
[TocneroBaTenbHOCTD BEIOOPKH CrnyyaiiHast
Kpurepuu onenku: - BBIICTICHNE ¥ TIOHUMaHHUE TPOOIEMBI
- yMeHHe 00001IaTh, COMTOCTABIATh PA3TMYHBIC TOUKH 3PEHHS
- MOJIHOTA MCIOJIb30BAHMUS HCTOYHHKOB
- HAJIMYUE aBTOPCKOH TTO3ULIUH
- COOTBETCTBHE OTBETA IIOCTABIEHHOMY BOIPOCY
- WCHOJB30BaHME  COIMAJIBbHOrO  omblTa, Martepuanos CMU,
CTaTHCTHYECKHUX JTAHHBIX
- JIOTUYHOCTH U3JIOKEHHMS
- YMEHHE c/eNaTh KBATU()HUIIMPOBAHHBIE BHIBOJBI K 00OOIICHUS C TOUKH
3peHHs peneHus PO eCCHOHATIBHBIX 3314
- YMEHHUE IPUBECTU IPUMED
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- OTIOpa Ha TEOPETUIECKHE TIOT0KEHUS
- BJIQJICHHE COOTBETCTBYIOIIEH TEPMUHOJIOTHEN

«5» ecnm TpeGOBaHI/Iﬂ K OTBCTY BLIIIOJIHCHBI B TIOJTHOM o0beMe

«4» ecnu B ILICJIOM BBIIIOJIHCHBI Tpe60BaHI/ISI K OTBCTY, OJHAKO €CTb HeOOIbIINE

HETOYHOCTH B H3JIOKCHHU HEKOTOPHIX BOIPOCOB. 3aTPyAHSACTCS B
dhopMyTUpoBaHUU KBATHGHUIIPOBAHHBIX BRIBOJIOB U 0000IICHHIA

«3» ecnu TpeGOBaHI/Iﬂ BBIINOJIHEHBI YaCTHYHO — MBITAETCSA 0OOCHOBATh CBOIO TOYKY

3pCHUH, OIHaKO ci1abo APryYMCHTHUPYCT  HAYYHBIC IIOJIOXKCHU A,
MPaKTUYCCKU HE CII0COOEH CaMOCTOSITENILHO C(l)OpMyJ'II/IpOBaTL BBIBOJIbI U
0606H1€HI/I$1, HC BUIUT CBA3b C HpO(i)eCCPIOHaJ'ILHOfI JACATCIIBHOCTBIO

4. Y4eOHO-MeTOAMYEeCKOe M MAaTepUAJbHO-TeXHHYeCKoe ofOecneyeHHe JTUCIHIIMHBI
(MmomyJis)
4.1. Dj1eKTPpOHHBIE Y4eOHbIe U3TaHUS

1.

bepesuna, H. A. Jluneiinas anre0pa: yuebnoe nocooue / H. A. bepesuna. — 2-¢ uzn. —
CaparoB: Hayunas kuura, 2019. — 125 c. — ISBN 978-5-9758-1741-9. — TexkcT:
anekTpoHHbIH // L{udpoBoit obpazosarensHbiil pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/80988.html. — Pexum moctyma: uis — aBTOPH3HP.
II0JIb30BaTENEH

Muxun, M. H. Jluneitnas anrebpa. Y. 1. Matpuisl u onpenenurenu: yuedHoe nocodue /
M. H. Muxum, C. I1. Kypauaa. — Mocksa: Aii [Tu Ap Memua, 2021. — 106 ¢. — ISBN
978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Tekcr: anekTpoHHbii // LudpoBoii

00pa3oBaTeNbHBIHI pecypc IPR SMART: [caiT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexum pgoctyma: Ui aBTOPHU3HP.
II0JIb30BaTENIEH

Muxun, M. H. Jluneiinas anre6pa. Y. 2. Cucrembl JUHEHHBIX ypaBHEHUil: yueOHOe
nocobue / M. H. MuxwuH, C. I1. Kypauna. — Mocksa: Aii [Tu Ap Menua, 2022. — 91 c.
— ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TekcT: 31€KTPOHHBINA //

Hudposoit  obpazoBatenbubiii  pecypc IPR SMART: [caiit]. —  URL:
https://www.iprbookshop.ru/119112.html. — Pexum goctyma: s aBTOPU3UP.
I0JIB30BATENIECH

EmenssHoBa, T. B. JIuneitnas anre6pa. Pemenne TunoBsIx 3ajau : yueOHoe mocooue / T.
B. EmenbsinoBa, A. M. KomsuatoB. — Capatos : Aii [Tu Op Menua, 2018. — 184 c. —
ISBN 978-5-4486-0331-0. — Tekcr : snekrponHsli // L{udposoii obpazoBaTeabHbII
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/74559.html — Pesxum
JIOCTYTIA: 1715l aBTOPU3UD. TOIb30BaTeNeH

Usnesa, A. M. Jluneitnas anrebpa. AHanuTHYECKas reoMeTpus : yueOHoe mocobue / A.
M. WUsnesa, II. U. Ilpunynkas, M. . Yepuoix. — 5-e u3g. — Hoocubupcek :
HoBocubupckwii rocy1apcTBEHHBIN TeXxHU4Yecknid yauBepeutet, 2019. — 183 ¢. — ISBN
978-5-7782-3868-8. — Tekcr : anextponHsiit // Lndpooit oOpasoBarenbHbiii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/98793.html — Pexwum moctyna:
JUISL aBTOPU3UD. MOJIb30BaTENEH

4.2. DjeKTpOHHBIE 00pa30BaTeIbHbIE PECYPChI

1.

2.

3.

OnekTpoHHO-OnOMuoreyHass cuctema [PRbooks (OBC IPRbooks) — snexTponHas
OubIMOTEKAa MO BCEM OTpaciisiM 3HaHwuit hitp://www.iprbookshop.ru
e-Library.ru: Hayunas snextpoHHass Oubnmoreka [Onextponssii pecypc]. — URL:

http://elibrary.rul/.
Hayunas snextponnas 6mubimoreka «KubepJlennnkay [nextponssiii pecype]. — URL:
http://cyberleninka.ru/.
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4.3. CoBpeMeHHbIe NpogeccCHOHAIbHbIE 0a3bl JaHHBIX U MH(POPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuarommmMcest  obecriedeH goctyn (YOAICHHBIM JOCTYN) K HUXKE CIEAYIOIUM
COBpPEMEHHBIM PO eCcCHOHATBLHBIM 0a3aM JaHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM:

1. CinoBapu u »HuHMKIOnEAMH Ha Axajgemuke [OnekTpoHHbi pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(hOpMaIMOHHO-TIPABOBOTO oOecnieueHus «I apanT» [ DIEKTPOHHBIHA pecypc]. —
http://www.garant.ru/.

4.4. KoMIUIEKT JIMUEH3HOHHOTO M CBOOOJHO PpaCHpOCTPAHSAEMOro MNPOrPaMMHOIO
o0ecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOT0 IPOM3BOACTBA
1. JluueH3moHHOE MPOrpaMMHOE oOecTiedeHre: onepanronnas cuctema Microsoft Windows,
nakeT opucHbIX npuiioxkenuid Microsoft Office.
2. CB00OIHO pactpocCTpaHsIeMOoe IPOrpaMMHOE 00eCIIeYeHIE: CBOOOIHBIC MAKETHI O(hMCHBIX
npunoxkenuit Apache Open Office, LibreOffice.
3. IIporpammnoe o0ecre4eHrne OTEUYECTBEHHOTO IPOU3BOICTBA: CIPABOYHO-IIPABOBAS
cuctema «l"apant» (DneKTpoHHbIN nepuoaudeckuii cripaBouHuk «Cucrema FAPAHTY),
Hudposas Oubmmoreka I[PRsmart (ILIb IPRsmart), aBromaru3mpoBaHHas cHucTEMa
ynpasneHus udposoit oudnuotexoii [PRsmart (ACY LB IPRsmart).
4.5. ObopynoBaHue H TeXHHYECKHE CpeacTBa 00y4eHHs

Jnis peanuzanuyl  TUCHUIUTMHBL (MOZYJS) HCIIONB3YIOTCSI y4eOHbBIE ayAuTOPUH IS
MPOBEJCHUS Y4YeOHBIX 3aHSATUH, KOTOpbIE OCHAIIEHBI O0OPYIOBaHHEM M TEXHUYECKUMU
cpeacTBaMu OOy4YEHHsI, U MMOMEUICHHUS I CAMOCTOATENBHON paboThl 00yUJarOMMXCsi, KOTOPBIE
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
00ecIieueHbl JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMaImoHHO-o0pa3oBaTenbHyo cpeny HOY BO
AVII. lonyckaercs 3aMeHa 000pyI0BaHUS €T0 BUPTYaJIbHBIMU aHAJIOT'AMHU.

HaumeHnoBanue yueOHbIX ayAUTOPMIi 115 OcHaleHHOCTDh Y4eOHbIX Ay AUTOPHI A5 NPOBeIeHus!
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHBbIX 3aHSITUH M NOMeELIEeHNi A5l CAMOCTOSITeIbHOMI
MOMEIeHUH JJIsl CAMOCTOSATEILHOM pa6oThl 000pyA10BAHMEM U TEXHMYECKMMHM CpeIcTBAMU
padoTer* o0yueHust
Y4eOHBIE  aymuTOpHHM IS TpOBeACHUS | YdeOHBIE ayTUTOPUH 000pyIOBaHEI KOMILIEKTOM
Y4eOHBIX 3aHATHA CTCIHANTN3UPOBAHHON mebenu, OTBEYAIOIIEH BCEM

YCTaHOBJICHHBIM HOpMaM M TPeOOBaHWSM, M TEXHHYECKUMHU
CpelcTBaMH OOydYeHUs, CIy)XallUMU JUIsI IPeICTaBICHUS
y4eOHOit nHpopManun GopIIon ayIUTOPUHU:
MYJIbTUMEAUMHBIA ~ TPOEKTOp, 3KpaH Uil  I[POEKTOpa,
CTEpPEOKOJIOHKH, HOYTOYK C YCTaHOBJIEHHBIM HPOTPAMMHBIM
obecrieueHreM U JOCTynoM B MHTEepHET, HOCKOH, HarJsIIHO-
y4eOHBIMH OCOOUSIMH B BUJIE TPE3CHTAIMH IO AUCITUIUINHE
[Momemennst uig camocTOsATENbHOW paboTel | [TomerneHus OCHAIIEHBI: KOMILIEKTOM CIENUAIH3HPOBAHHON
o0ydJaromuxcst MeOesr, OTBEYAIOMIMKH BCEM YCTAHOBJICHHBIM HOpPMaM |
TpeOOBaHUSIM, CKAaHEpOM, IIPUHTEPOM, KONHPOBAIHHBIM
anmnapaTtoM, KOMIBIOTEPHOH TEXHUKOM C BO3MOXKHOCTBIO
MIOJIKIIIOYEHHS K ceTH MHTepHeT M obecrieueHneM J0CTyra B
JIEKTPOHHYIO HH(OPMAMOHHO - 00pa3oBaTeNIbHYIO Cpemy
YOV BO «AVIl», O9BC «IPR-books»

* HoMep KOHKpETHOW ayJUTOPHH YKa3aH B IpHKa3e 00 ayAWTOPHOM (OHAE, PACHUCAHWU YUEOHBIX 3aHATHH H
pacmrcaHny IPOMEXYTOYHOH aTTeCTaIHH.
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