Padouast nporpaMma qucHMIVINHBI (MoayJist) «JInHeliHas aaredpa», BKJIIOYasi OLCEHOYHbIE
MaTepHaJIbl

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1.  CmocobeH  TpUMEHSATH

€CTECTBEHHOHAYYHEIC u

0OIIIeNH)KEHEPHBIE 3HAHMSI, METOMbI

MaTeMaTHYeCKOTo aHanm3a u

MOJACINPOBAHUA, TCOPETUUYCCKOTO M

OKCIICPUMEHTAJIBHOTO HCCJICAOBAaHUA

B ITpo(ecCHOHAITLHOM JISATEIbHOCTH
IIpodeccronabHBIE - -

1.2. KoMmnereHuum W MHAMKATOPbI HMX JAOCTH:KeHHMsI, (OPMHPYeMbIX JHCHUIINHON

(MojyJieM) B mpouecce 0CBOeHHs1 00pa30BaTeIbHOI NMPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIAKATOPA KOMIETEHIINT
KOMIIETEH I KOMIIETeH NI
OIIK-1 OIIK-1.1 [IpumeHsieT METOahl MAaTeMaTHYeCKOTO aHaiu3a W MOJCIMPOBAHUS B
npodecCHOHATLHOM eI TENIbHOCTH

1.3. Pe3yabTaThl 00y4eHus 10 JUCUMILIMHE (MOIYJII0)
Heab wu3yyeHMs IUCHMILIMHBI (MOAYJas1) — (QOPMUPOBAHME MATEMAaTUYECKOH KYJIbTYpPbI
CTYJICHTOB, OBJIQJICHHE COBPEMEHHBIM  allllapaToM MaTeMaTHKU Uil JajbHEHIIero
UCTOJNBb30BaHUSI B JIPYITMX 00JacTAX eCTECTBEHHOHAYYHOTO 3HAaHUS U JUCIMIUIMHAX
€CTECTBEHHOHAYYHOT'O COJIep’KaHus, MOArOTOBKA K M3YYEHHMIO U IMPUMEHEHUI0 MaTeMaTHYECKUX
METOOB B MPO(ECCHOHAIBHON NeATebHOCTH, K CAMOCTOSTEIbHOMY H3YyUEHHMIO TeX pPa3/elioB
MaTeMaTUKH, KOTOpble MOTyT MOTpeOOBaThCsl  JONOJHUTENBHO B  IPAKTHYECKOH U
UCCIIeIOBaTEeNbCKOW paboTe; (OPMHPOBAHME HABBIKOB HCIOJIb30BAHUS MAaTEMAaTHYECKUX
METOJIOB U OCHOB MaT€MaTH4E€CKOI'0 MOJEIMPOBAHNUS B MPAKTUYECKON €ATEIbHOCTH U HAyYHOU
pa0ore.
B pesynbrare uzyueHuss AMCUUIUIMHBI (MOYJIs1) 00yYaromuiics 10JKeH
3HATh:
® OCHOBBI alreOpsl MaTpPUI; OCHOBHBIC MOHSATHS TEOPUUM MHOXKECTB M O0IIEH anreOpsl;
OCHOBBI ~ anreOpbl BEKTOPOB; INPUMEHEHHE MeToJa KOOpAMHAT B  ONMCAHUU
reOMEeTPHUECKUX 00BEKTOB; KIacCU(UKAIIUIO aNreOpandyeckux JTMHUN U MIOBEPXHOCTEH:
yMeThb:
® HcClEeNOBaTh M pELIaTh CUCTEMbl JIMHEWHBIX YPaBHEHMH; MCIONb30BaTh METOJ
KOOpJIMHAT B IPOCTPAHCTBAaX MaJION Pa3MEpHOCTH; MPUMEHSATh MaTpUYHbIE METO/bI B
peleHny anreOpanyeckux 3aaay;
® TIPUMEHITH METOBI INHEHHOU anreOpsl B pelIeHnH Mpo(ecCHOHANBHBIX 33/1a4;
BJIa/IeTh:
® TEpMHUHOJIOTHEH JIMHEHHOM anredpsl B pelieHuu npodeccuoHabHBIX 3a/1a4;
® HaBBIKAMU pPEIICHUS T'€OMETPHUYECKUX 3a/ad aireOpandecKMMU METOJIaMH; HaBBIKAMU
aHaJIM3a U PELICHUs CUCTEM JINHEHHBIX ypaBHEHUH.
2. O0bem, CTPYKTYpa U coJepsKaHue TUCHUILINHBI (MOLYJIs1)
2.1. O0beM QM CHUIIMHBI (MOIYJIs1)

Buowt yueonoi pavomut Dopmut 00yuenusn
Ounas
OO01Iasi TPYI0EeMKOCTD: 3aYCTHBIC CMHUIIBI/9aChI 4/144
KonTakTHas padora: 72
Jlexrrm 36
JlaGoparopHubie paboThI 0
[IpakTHyecKkue 3aHSATHS, CEMUHAPEI 36




2.2. TeMbI

HpOMe)Ky'TO‘-lHaﬂ aTTeCTAlMsA: DK3aMCH

36

CamocrosiTesibHas padora (CP)

36

(pa3zesibl) AUCHMILUIMHBI

KOJIN4eCcTBa 4acoB 1o (popmam 00pa3oBaTe1bHOM AesITeIbHOCTH
Ounasn popma odyuenus

(MoayJssi) ¢ YyKa3aHMeM OTBEJIE€HHOr0 Ha HHMX

Buabl yue6Hoii padortsl (B yacax)
Ne | HaumeHoBanne Tem Konrakruas pagora
3ausTus
n/n | (pazgenos) 3aHATHA CEMHUHAPCKOr0 THIA Cp
JIEKIIHOHHOT0 THIIA
J HNnbie I3 C JIP Hnble
1. Jluneitnsie 4 0 4 0 0 0 8
MIPOCTPAHCTBA
2. EBkimioBst 4 0 4 0 0 0 8
MIPOCTPAHCTBA
3. JInnelinble onepaTopsl 4 0 4 0 0 0 8
4. Jluneiinpie GopMbl 2 0 2 0 0 0 8
5. bununeiinbie u 2 0 2 0 0 0 8
KBaJIpaTHIHbIC (HOPMBI
Ilpumeuanusn:

JI — nexumm, [13 — npakrrueckue 3ansatus, C — cemunapsl, JIP — nabopatopusie pabors, CP — camocrositensHas

pabora.

2.3. Copepkanue JMCHUILIMHBI (MOAYJIsi), CTPYKTYPHPOBAaHHOE MO TemMaM (pa3jaesiaM) H
BUJIaM padoT

Conep:xkaHue JEKIMOHHOTO0 Kypca

Ne
n/n

HaumenoBanue Tem (pa3jesioB)

Copnep:xanue JIEKIUOHHOIO Kypca

1.

JIuneltHble TpOCTpaHCTBA

Jlunelinoe (BEKTOPHOE) MPOCTPAHCTBO, €0 CBOWCTBA. AKCHOMBI
Beiinsi. JIunelinas He3aBUCUMOCTh BEKTOPOB, €€ cBoiicTBa. basuc.

2.

EBKIMIIOBEI TpOCTpaHCTBA

EBximaoBo mpoctpancTtBo. CBOHCTBA CKaISPHOTO MPOU3BEICHUS,
HepaBeHCTBO Komm-ByHsikoBckoro.

Hopwma, HOPMHPOBAHHOE MIPOCTPAHCTBO. EBxnmmosa
(cepmaeckas), okTadapuyeckast, KyOudeckass HopMa. YTOJ MEXIy
BEKTOPaMH.

JIunelinble onepaTopsl

Jlunelinpii omeparop (MMHEHHOE OTOOpaxkeHue). Slmpo u obpas
omneparopa. JledexT u panr onepaTopa, UX B3aUMOCBSI3b.

Marpuna JIUMHEHMHOrO OIEpaTopa, BBIYUCICHHUS B KOOpAUHATAX.
Panr wmatpuuel JsmHelHOro oneparopa. V3MeHeHHe MaTpuLbl
oneparopa npu 3ameHe 6azuca. [Togo0HbIE MATPHUIIBI.
[TpousBeneHne JMHEHHBIX OINEPaTOpPOB, OOpaTHBIN orEpaTop.
JluneiHOE POCTPAaHCTBO JIMHEHHBIX OIEPATOPOB, €T0 N30MOPHHU3M
IIPOCTPAHCTBY MaTpUIL.

Jluneiinsie GopMbl

Onpenenenue JUHENHON byHKIMN Haj BEKTOPHBIM
npoctpancTBOM. CONPsHKCHHOE MPOCTPAHCTBO. JInHEelHbIe (GopMBbI
B EBKJIHMJIOBBIX IPOCTPAHCTBAX.

bunnnednple w©
¢dopmbI

KBaApATUIHBIC

Bununeitasie popmbl. Martpuia OnimHEHHON OPMEL.
KBamparnunas ¢opma, ee Marpuma, MaTpH4Has — 3aIlich
KBazpatnyHOH (GopMbl. VI3MeHeHWe MaTpHLbl KBaJpaTHIHOU
(OpMBI IpH JTMHEHHOM TIpeoOpa3oBaHuH.

Conep:xkanue 3aHSITHIi CEMHHAPCKOTO THIIA

Ne
n/n

HaunmeHoBaHue TeM (pa3/iesioB)

Tun Copep:xaHue 3aHATHII CEMMHAPCKOI0 THIA

JIuneiinble IpocTpaHCcTBa

I13 | KoopaunaTel BekTOpa, ASHCTBHUS Hal HUMH. Pa3MepHOCTH
JIMHEIHOTO MpOCTpaHCTBa U 6a3uc. Marpuia nepexona npu
3ameHe 0a3zuca, ee CBONCTBA.

M3oMopdu3M JTHHEHHBIX IPOCTPAHCTB.

EBKJ’II/IHOBH MPOCTPAHCTBA

I13 | OproronaneHass cucTeMa  BEKTOpPOB, €€  JHMHEHHas
He3aBucUMOCTh. Marpumnia ['pama. OpTOHOPMHPOBAHHBIH
0a3uc, mpomecc  oproroHammzanuu [ pama-IlImunara.

OpTOFOHELHI)HOC JOIIOJTHCHHUE.

JIuneiinble onepaTopsl

I13 | XapakTepucTH4YeCKUi MHOTOYICH M XapaKTePHCTHYECKOEe
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ypaBHEHHE JHHEHHOTO oreparopa. CoOCTBEHHBIE BEKTOpaA U
COOCTBEHHBIC UYHCNIAa JIMHEHHOTO OmepaTopa, HX CBS3b C
XapaKTEePUCTUIECKIM MHOTOWICHOM. Jluneiinoe
MTOJIIPOCTPAHCTBO COOCTBEHHBIX BEKTOPOB, MHBAapHAHTHOE
MIOJIIPOCTPaHCTBO. JIMHEHHAs HE3aBUCUMOCTh COOCTBEHHBIX
BEKTOPOB, COOTBETCTBYIOIIMX pPAa3JIMYHBIM COOCTBEHHBIM
yrciaaM. OnepaTopsl IPOCTOM CTPYKTYPHI.

Marpuna JuHeHHOro oneparopa: B 6a3uce U3 COOCTBEHHBIX
BEKTOPOB, B Cllydyae TMpAMOH CyMMBl WHBAPHAHTHBIX
NOANPOCTPaHCTB. VIHBapuaHTHOE MOIIPOCTPAHCTBO Iaphbl
KOMITJIEKCHO COTIPsDKCHHBIX KOpHEeH. Marpuma orneparopa B
Cllydae pa3MYHBIX KOMIUIEKCHBIX M JIE€HCTBUTEIBHBIX
KopHe#. XKopraHoBa HopMasibHast popma.

4. | JIuneitabie popMsI I13 | Onpenenenne nuHeWHOW (YHKUIMM HaX  BEKTOPHBIM
npoctpancTBoM. CompsiKeHHOE MPOCTPaHCTBO. JIMHEHHbIE
(OpMBI B €BKIIHIOBBIX POCTPAHCTBAX.

5. | bumuneitnpie w  kBaapatwuseie | [I13 | HopmupoBaHHBIE u OpTOTrOHAJIbHBIE CTOJOIBI,
(hopMEI OpPTOTOHANbHAS MaTpPUIA. YCIOBUS  OPTOTOHAIBHOCTH
Marpuibl. CBOHCTBA OpPTOrOHATIBHBIX MaTpui. [IpuBenenue
KBaZpaTW4HOH  (opMBI K  JHAaroHaJIbHOMY  BHIY
OPTOTOHATEHBIM PE0OpPa30OBaHHUEM.

Conep:kaHue caMOCTOSITEIbHOI PadoThI

Ne .
w/n HaumenoBanme Tem (pasnesoB) Copep:xanue caMOCTOATEIbHONH PadoThI
1. | JluneiiHbie mpocTpaHCTBA JluneitHoe moampocTpaHcTBo. JIuHeiHas 000JI0YKa BEKTOPOB.

Ilepeceuenne, cymma, mnpsMas CyMma  TOJIPOCTPAHCTB.
PaszmepHoCcTh cymMMBI ToamnpocTpancTs. [IpsiMoe gonoaHeHue.

2. | EBkImIOBEHI MpOCTpaHCTBA PaznoxeHne TPOW3BONBHOTO BEKTOpa Ha  OPTOTOHAIBHYIO
MIPOEKLMIO U OPTOTOHAJIBHYIO COCTABIISIOUIYIO.

YHuTapHble NpocTpaHCTBa.

3. | JluneiiHbIe onepaTopsl ConpsokeHHBIH  omepaTop, ero wmarpuna. CaMOCONpsSKEHHBIH
omeparop, ero Mmarpuia. COOCTBEHHBIC YHCIIa U COOCTBEHHBIC
BEKTOPBI CaMOCOIIPSIKEHHOT O oreparopa. Marpuna

CaMOCOIIPSDKEHHOTO  OllepaTropa B CIydac pa3IMdHBIX KOpPHEH.
OpToroHanbHOE [OMOJHEHHE WHBAPHUAHTHOIO MHOJIPOCTPAHCTBA,
Pa3sMEpHOCTH MOANPOCTPAHCTBA COOCTBEHHBIX BEKTOPOB. Marpuia
CaMOCOIPSKEHHOT'0 OIepaTopa B CIIyyae KpPaTHBIX KOPHEH.

OpToroHanbHbI  omeparop, €ro cBoWcTBa. OpPTOroHaNbHBIN

oreparop U OpPTOHOPMHPOBAHHBIE 6asuchl. Marpuna
OpPTOrOHAJIBHOrO  omneparopa. IlpuBeneHne CUMMETPUYECKOMH
MaTpHIIBI K JIMaroHAJIbHOMY BUZTY OPTOTOHAJIBHBIM
peoOpa3oBaHUEM.

4. | Jluneitabie hopMBI OnpenencHue JUHENHON byHKIMN Haj BEKTOPHBIM

npoctpancTBoM. CONpshDKEHHOE MPOCTPaHCTBO. JIuHelHbIe (GopMBI
B CBKJIMJIOBBIX IPOCTPAHCTBAX.

S. | bununueitnple wu  kBaapatuuHblie | Teopema Jlarpamka. 3akOH WHEPIMHM KBaJPaTHYHBIX  (HOpM.
(bopmbI [MonoxxutenbHO oOmpeseieHHas KBaaparudHas (opma, ycioBus
MOJIOKHUTEIbHOMN onpeneneHHocTu. Kpurepuit CunbBectpa.

3. OneHOYHbIE MATEPUHAJBI /AJsi NPOBeJIEHUS TeKYIero KOHTPOJsl YCINeBaeMOCTH WU
NPOMEKYTOYHOM aTTEeCTAMH 00y4aIOMIUXCS N0 AUCHUILIHHE (MOAYJII0)
[lo nucuumuube (MOIYJIO) HPETyCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJIS KadyecTBa
OCBOEHHUS:
® TEKYIIU KOHTPOJIb YCIIEBAEMOCTH;
® TIPOMEXYTOYHAsS aTTECTAIUsI 00YUAIOIIUXCS 110 TUCHHUTIINHE (MOIYITIO).
3.1. OueHoyHble MaTepHAJbl A NPOBeJeHUS] TeKylledl aTrrecTalu¥ MO JAUCHUILIHHE

(MoxyJi10)
Ne | KonTpoJsmmpyemble TeMbl (pa3aesibl) HaumeHoBaHue OLIECHOYHOIO CpeaCTBA
n/n
1. | JluHeliHbIe MpOCTpPaHCTBA Yeruwiid onpoc. Kelichl (CHTyalluu M 3aa4d C 3aJIaHHBIMH




ycIoBUsIMHU). JIMCKYCCHOHHBIE TIPOILIEYPBI
2. | EBKIHMIOBBI IPOCTPAHCTBA VYerueni ompoc. Keficsl (cutyanny u 3agadu ¢ 3aJaHHBIMA
yCIOBUSIMH). JINCKYCCHOHHBIE TIPOLIEYPBI
3. | Jluneiinble oneparopsl Yerupiit onpoc. Kelicel (cuTyaunu u 3agadu ¢ 3aJaHHBIMH
yCIOBUSIMHU). JIMCKYCCHOHHBIE NTPOLEAYPHI
4. | Jluneitabie GopMbI Yerubiit onpoc. Keiichl (cutyauuu u 3aadu ¢ 3aJaHHBIMA
ycIoBUsIMHU). JIMCKYCCHOHHBIE TIPOILIEYPBI
5. | bunuHeltHble U KBagpaTHIHbIE (POPMBI VYerueni ompoc. Keficsl (cutyannn u 3aga4du ¢ 3aJaHHBIMU
yCIOBUSIMH). JINCKYCCHOHHBIE TIPOLIEYPBI

3.1.1 TunoBble KOHTPOJbHbIC 3aJaHUA WM NHbIE MATEPHAJIbI, HEOOX0AMMBbIE /ISl OLEHKH
3HAHWI, YMEHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B NMpoLecce TeKYILero KOHTPOJIst
yCIIeBaeMOCTH
Ycrubiii onpoc. Keiichl (cuTyauuu u 3aa4d ¢ 3aJaHHBIMU YCJI0BUAMH). [{UCKYCCHOHHBbIE
npouexypsl (Kpyriblii €T0JI, TUCKYCCHS, I0JIEMHKA, TUCIYT, 1e0aTbl, MUHH-KOH(epeHInn)
Tema 1.1 JUHEMHBIE TIPOCTPAHCTBA
Bonpocwi ona yemnozo onpoca:
1. IlepBas rpynna akcuom Benns.
2.JIuHeliHas 3aBUCUMOCTb BEKTOPOB.
3.Btopas rpymma akcuom Beiins.
Bonpocuwl ona ouckyccuu:
1. IIpumepsl BEKTOPHBIX IPOCTPAHCTB.
2. Pa3mepHOCTb TUHEWHOTO MPOCTPAHCTBA U Oa3uUC.
Tema 1.2 JUHEMHBIE TIPOCTPAHCTBA
Bonpocwi ona yemnozo onpoca:
1. Marpuna nepexosa npu 3amMeHe 0asuca, ee CBOMCTBa.
2. N3oMop(u3M JTUHEHHBIX IPOCTPAHCTB.
Tema 1.3 JUHEMHBIE TIPOCTPAHCTBA
Bonpocwi ona yemnozo onpoca:
1.JIunelinoe noAnpocTpaHcTBO. JInHelHas 000J104Ka BEKTOPOB.
2.Ilepeceuenue, cymma, npsiMasi CyMMa MOANPOCTPAHCTB.
3.Pa3mepHOCTH CyMMBI IOIIPOCTPAHCTB.
Bonpocuwl ona ouckyccuu:
1. Tlpsimoe nomojiHEeHHE NOANPOCTPAHCTBA
Tema 2.1. EBKVIMIOBbI IIPOCTPAHCTBA
Bonpocwi 0na yemnozo onpoca:
1. Tpetbs rpynna akcuoM Beitis.
2. CBolicTBa CKaJsIpHOTO Ipou3BeieHus], HepaBeHCTBO Komm-byHsakoBckoro.
Bonpocul ona ouckyccuu:
1. VYron mexny BEKTOpaMH.
2. Marpuna I'pama.
Tema 2.2. EBKVIMIOBbI IIPOCTPAHCTBA
Bonpocwi 0na yemnozo onpoca:
1. Hopma, HOpMupoBaHHOE MpOCTpaHCTBO. EBKmmmoBa (chepuyeckas), OKTadapHyYecKasi,
KyOudeckast HopMa. YToJI MeX/y BEKTOpaMH.
2. OproroHanbpHasi CUCTEMa BEKTOPOB, €€ JINHENHas He3aBucuMocTh. MaTpuna ['pama.
3. OproHOpMHpOBaHHBIH  Oa3zuc,  mpouecc  oproroHanuzauuu  I'pama-IImwunra.
OpTOoroHaJibHOE JOTIOJTHEHHE.
4. Hopma, HOpMHpPOBaHHOE IIPOCTPAHCTBO.
5. OproroHanpHasi CUCTEMa BEKTOPOB, €€ JIMHEITHasI HE3aBUCUMOCTb.
Bonpocuwl ona ouckyccuu:
1. EBkmumoBa (cdepudeckas), oKTadapuyeckas, Kyondeckas Hopma.
Tema 2.3. EBKVIMIOBbI IIPOCTPAHCTBA
Bonpocwi 0na yemnozo onpoca:
1. Pa3noxeHHe NPOU3BOJIBHOIO BEKTOpAa HAa OPTOTOHAJIBHYIO IMPOEKLIHIO U OPTOrOHAJIBHYIO
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COCTABJISIOLLYIO.
2. YHUTapHbIE TPOCTPAHCTBA.
Tema 3.1. JUHEWHBIE OIIEPATOPBI
Bonpocul onsa yemnozo onpoca:
1.JIuneiinblil oneparop (JInHEHHOEe 0TOOpakeHue).
2.5npo u ob6pa3s oneparopa. JlepekT u panr oneparopa, X B3aUMOCBSI3b.
Bonpocul ona ouckyccuu:
1.CymecTBOoBaHNE 0OpPaTHOTO ONepaTopa
Tema 3.2. JUHEWMHBIE OIIEPATOPBI
Llenv: océoumsv annapam ancedpvl Mampuy 6 npedcmasieHuu TUHEHbIX ONepamopos
Bonpocwi 0na yemnozo onpoca:
I.Matpuia JINHEWHHOTO ONepaTopa, BEIYNCICHUS B KOOPIUHATAX.
2.PaHr MaTpulibl IMHEHHOTO ornepaTopa.
3.M3MeneHnue MaTpuIlsl orepaTopa MmpHu 3aMeHe 0asuca.
Bonpocul ona ouckyccuu:
1. TlonoGHBIE MATPHULIBI.
Tema 3.3. JUHEVMHBIE OIIEPATOPBI
Bonpocul onsa yemnozo onpoca:
1.IlpousBeneHne JHMHEHHBIX ONEPAaTOpPOB, OOpaTHBIN omeparop. JIMHENHOEe NPOCTPAHCTBO
JUHEHHBIX ONEPaTOPOB, €r0 U30MOP(PHU3M MPOCTPAHCTBY MATPHII.
2.XapakTepUCTUYECKUIT MHOTOYIEH U XapaKTEPUCTHUECKOE ypaBHEHUE JIMHEMHOIO OIeparopa.
CoOcTBeHHBIE BEKTOpa U COOCTBEHHBbIE 4YHCIa JIMHEMHOTO orepaTopa, HX CBS3b C
XapaKTePUCTUYECKUM MHOTOUJIEHOM.
Tema 3.4. JUHEWHBIE OITEPATOPBI
Bonpocwi 0na yecmnozo onpoca:
[.JIuHEHOE TOANMPOCTPAHCTBO COOCTBEHHBIX BEKTOPOB, HWHBAPHUAHTHOE TMOJMPOCTPAHCTBO.
JluHeliHast ~ HE3aBUCHUMOCTb  COOCTBEHHBIX  BEKTOPOB, COOTBETCTBYIOIIUX  Pa3IMYHBIM
coOcTBeHHBIM yKciiaM. OnepaTopsl MPOCTON CTPYKTYPHI.
2.Marpuna JMHEHHOro omepartopa: B 0as3urce M3 COOCTBEHHBIX BEKTOpPOB, B Cllyyae MpsIMOI
CYMMBbI HHBapUAHTHBIX MOANPOCTPAHCTB.
Bonpocul ona ouckyccuu:
1, MeBapraHTHOE MOANPOCTPAHCTBO MAPBI KOMIUIEKCHO COIPSYKEHHBIX KOPHEH.
Tema 3.5. JUHEWHBIE OIIEPATOPBI
Bonpocul onsa yemnozo onpoca:
/. Matpuna omneparopa B Cllyda€ pa3jMYHbIX KOMIUIEKCHBIX M JEHCTBUTEIBHBIX KOPHEM.
2.’KopnanoBa HopmanbpHas ¢popma.
Bonpocul ona ouckyccuu:
1.2KopnanoBa HopmainbpHas ¢popma.
Tema 3.6. JUHEWHBIE OIIEPATOPBI
Bonpocul onsa yemnozo onpoca:
1. ComnpsixeHHbIl omepaTop, ero Martpuna. CaMOCONpPSDKEHHBIM Oneparop, €ro Marpuiia.
2.CoOcTBeHHbIE 4YMCTa M COOCTBEHHBIE BEKTOPBI CaMOCONPSKEHHOTo omeparopa. Marpuia
CaMOCOINPSYKEHHOTO OIIEPATOpa B CIIy4ae pa3iIMuHbIX KOPHEH.
3.0pToroHanbHOE JIOTIOJTHEHHE WHBAPUAHTHOTO MOJMPOCTPAHCTBA, pa3MepHOCTh
MOJIPOCTPAHCTBA COOCTBEHHBIX BEKTOPOB.
4. Martpuna opTOroHaJgbHOTO OIEepaTopa.
Bonpocuwl ona ouckyccuu:

1. Marpuiia caMOCONPSI)KEHHOTO OlepaTopa B CiIydae KpaTHBIX KOPHEH.

2. llpuBeneHue CHUMMETPHUYECKONM MaTpUIBl K JIUAarOHAJIbHOMY BHJy OpPTOTOHAJIBHBIM

peoOpa3oBaHUEM.

Tema 4.1. JUHEWHBIE ®OPMbI
Bonpocul onsa yemnozo onpoca:



1. Omnpenenenvie JNUHEHHON (yHKIMM Hax BEKTOPHBIM MpocTpaHcTBOM. CompshKeHHOe
MIPOCTPAHCTBO.

2.JIuneitHbIe GOPMBI B €BKJINAOBBIX POCTPAHCTBAX.

Tema 5.1. BMJIMHEMHBIE U KBAJIPATUYHBIE ®OPMBI

Bonpocwi ona ycmnozo onpoca:

1. bununeitasie popmbl. MaTpunia GunuHeitHON (HOpPMBI.

2.KBangparuunas ¢popma, ee MaTpula, MaTpUUHAs 3aITUCh KBAIPAaTUIHON (OPMBI.

3.M3mMeHeHne MaTpulbl KBaJpaTUYHON (OPMBI NIPH JIMHEHHOM MTPeoOpa3oBaHUU

4. TIlpuBeneHue KBagpaTUUHOW (GOPMBI K JMArOHAIBHOMY BHIY OPTOTOHAJIBHBIM
peoOpa3oBaHUEM.

Bonpocuwl ona ouckyccuu:

1. Kanonnueckuil Buj KBapaTUIHON (HOPMBI.

Tema 5.2. BWJIMHEMHBIE U KBAJIPATUYHBIE ®OPMbI

Lenv: U3yuums uneapuanmel KaOpamuinwlx Gopm.

Bonpocwi ona ycmnozo onpoca:

1. Teopema Jlarpanxa.

2.3aKOH MHEPIMH KBaPATUUHBIX (POPM.

3.IlonoxurenbHO  OmpeneNeHHas — KBaApaTUuHas  (Qopma,  YCIOBHUA  TOJOXKHUTEIbHOU
onpeaenenHoctu. Kpurepuit Cunbsectpa.

3.1.2. MeToaguyeckre MaTepHaJbl, ONpeAe/sIIOIIMe IPOUeAYPbl OLEHMBAHUSA 3HAHMIA,
YMEHHH, HAaBBIKOB M (WJIM) ONBITA [AEATEJbHOCTH B XOde TeKyIlero KOHTPOJs
ycneBaeMoCTH

YcTHBIHA 0TBET

Onenka 3HaHu# npenmnosaraetr TuddepeHpoBaHHBINA MOAX0 K 00yJaromeMycs, y4eT
€ro UHAMBHYaJIbHBIX CHOCOOHOCTEH, CTETIeHb YCBOCHHS U CHCTEMATHU3allMi OCHOBHBIX TOHSATHH
U Kateropuét mo naucuuriinHe. KpoMme TOro, omeHWBaeTCs HE TOJBKO TIyOWMHA 3HAHHUM
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE MNPAKTUYECKUI Marepual.
OneHuBaeTcs KyJabTypa pedH, BlIaJicHHe HaBbIKaMU OpaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3pEHMs, CaMOCTOSTeIbHOE O0000IIeHHe MaTepHuaia, HCIOJIb30BaHue
npodeCCUOHATIBHBIX TEPMHUHOB, KyJbTypa peuH, HaBBIKK OPATOPCKOTO MCKyccTBa. M3noxeHue
MaTepuaia 0e3 pakTHuecKux OUIOoK.

Ouenka «omauyno» CTAaBUTCS B Cllydae, KOTJa MaTepuall W3JIaraeTcsi MCUEPIBIBAIOILE,
MOCIe0BATENbHO, TPAMOTHO M JIOTHUECKH CTPOMHO, MPH 3TOM PAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TIOHATHS, HO U aHAJIM3UPYIOTCA TOUYKU 3PEHUS Pa3IMYHbIX aBTOpoB. OOydaromuiics
HE 3aTPYAHSIETCSA C OTBETOM, COOJIIOIaeT KYJIbTYpy PeUH.

OreHka «xopouioy CTaBUTCS, €CU 00y4aroIInicsl TBEPIO 3HAET MaTepual, rpaMOTHO U
M0 CYIIECTBY M3JaraeT €ro, 3HaeT MpPaKTUYEeCKyro 0a3zy, HO IpU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIIECTBEHHBIE IOTPEIIHOCTH.

OneHka «ydoseremeopumenvHo» CTaBUTCS, €CIM OOYYalOLIMHCA OCBOMJ  TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJel, 0MyCKaeT HETOYHOCTH, HEOCTATOYHO
MpaBWiIbHbIE (OPMYIUPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHaIU30M,
apryMeHTanuei 1 BbIBOJaMH.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBEeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

Keiichl (cuTyanuu v 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyyaromuiics JODKEH YMETh BBIJIEIMTH OCHOBHBIE IOJIOKEHUS M3 TEKCTa 3aJayu,
KOTOpbIe TPeOYIOT aHaIM3a U CIyXKaT YCIOBUSAMHU pemieHus. McXoast U3 MOCTaBIEHHOTO BONpoca
B 3aJlaye, MONBITaThCS MAaKCHMaJIbHO TOYHO OINPEAETUTh MPOOJIEMY U COOTBETCTBEHHO PEIIUTH
ee.

3amayr MOTYT pelaThCcsl YCTHO W/WIM MUCbMEHHO. [Ipu pemieHun 3a1ad Takke BaskKHO



NpaBUWIbHO CGHOPMYIMPOBATH U 3alUcaTh BONPOCH, HayMHasg ¢ Oojee OOIMMX U, KOHYAs
YaCTHBIMH.

Kpumepuu oyenusanus — o1jeHKa yUUTBIBAET METOJBI U CPEJICTBA, UCIIOJIB30BAHHBIE TIPU
pELIeHNU CUTYallMOHHOM, MpoOJIeMHOMN 3aJauu.

OneHka «omauyHO» CTaBUTCS B Ciydae, KOTJa OOYyYaroLIUiics BBINOJIHUI 3a/aHUe
(pemmn 3aauy), UCTONB3Ys B MOJHOM 00bEME TEOPETUYECKUE 3HAHUS U MTPAKTUUYECKHE HABBIKHU,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusl.

OneHka «xopouwto» CTaBUTCS, €clii 00y4YarolIUICsS B 11€JIOM BBINIOJIHUI Bce TpeOOoBaHUS,
HO HE COBCEM YETKO OIpPEIENsIeTCs ONopa Ha TEOPETUUYECKUE TIIOJIOKEHMSI, M3JI0KCHHBIE B
Hay4YyHOU JUTEepaType Mo JAHHOMY BOIIPOCY.

OreHka «yooeremgeopumenbHoy CTaBUTCA, €CIIM 00YUaIOIIUIiCs MOKa3al MOJOKUTEIbHbIE
pe3yJIbTaThl B MPOLIECCe PEeLICHUs 3a1a4u.

OneHka «Hey0oe1emeopumenbHoy» CTaBUTCS, €CIU OOy4aroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUS.

JIMCKYyCCHOHHBIE NpoueaypbI

Kpyenvuii cmon, ouckyccus, nonemuka, oucnym, oebamvi, MUHU-KOHGepenyuu SBISTIOTCS
CpeACTBaMH, MO3BOJSIONIMMU BKJIIOUHUTh OOYYAIOUIMXCS B IPOLECC OOCYXICHHS CHOPHOTO
BOIpOCa, MpOOJIEeMbl M OIEHUTh UX YMEHHME apryMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3pEHUS.
3amaHue JaeTcs 3apaHee, OIpeeseTcss Kpyr BOIPOCOB ISt 00CYKICHHS, TPYIIbl YYaCTHUKOB
3TOro 00CyXJIeHUS.

JIMCKYyCCHOHHBIE TTPOLEAYPbI MOTYT OBITh UCIIOJIB30BAHbI JUIsl TOTO, YTOOBI CTY/ICHTHI:

—JIydllle MOHSUIM YCBOsIEeMbI MaTepuai Ha (OoHE pa3HOOOpa3HbIX MO3ULIMNA U MHEHUH, He
00s13aTeNbHO JOCTHUTast OOIIEr0 MHEHMUS,

— CMOMIM TOCTHYb CMBICI HU3y4aeMOro MaTepuana, KOTOpBhI MHOTJa YyBCTBYIOT
MHTYUTUBHO, HO HE MOTYT BbICKa3aTh BEpOabHO, YETKO U SCHO, WIM KOHCTPYMPOBATH HOBBIN
CMBICJI, HOBYIO IO3UILIUIO;

— CMOIJIM COIJIaCOBaTh CBOIO TO3UIMIO HJIM JEUCTBUS OTHOCHUTEIBHO 0O0CYKIaeMoi
POOJIEMBI.

Kpumepuu oyenusanusi — OeHUBAIOTCS AEUCTBUS BCEX YYaCTHUKOB rpynnsbl. [loHnmanue
Mpo0JieMbl, BBICKA3bIBaHUS U JIEUCTBUS TIOJHOCTHIO COOTBETCTBYIOT 33JaHHBIM IIEJISIM.
CooTBeTcTBUE peabHON EHCTBUTENILHOCTH PEIICHUH, BBIPAOOTAaHHBIX B X0/ UTpbl. Branenue
TEPMHUHOJIOTHEH, JEMOHCTpalMs BIAJeHHUs Y4eOHbIM MaTepHalioM IO TeME WIphl, BilaJleHuE
METOJaMHU apryMeHTalluu, yMeHHe paboTath B rpymnie (YMeHHE CIyIIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yOexaaTh, yIpaBJIsSITh BpeMEHEM, OCCKOH(MIUKTHO OOIIAThCS), TOCTHKEHUE WUTPOBBIX
1esnel, (COOTBETCTBUE POJIM — IIPU POJIEBOM UIpe). SICHOCTB M CTUIIb U3JIO0KEHHUS.

OneHka «omauyHO» CTaBUTCSA B cllyyae, KOTJa Bce TpeOOBaHMs BBINOJHEHBI B MOJHOM
obObeme.

OneHka «xopouio» CTaBUTCS, €ClIM OOyYaromuecs B LEJIOM JE€MOHCTPUPYIOT MOHHUMAaHUE
po0JIeMbl, BHICKA3bIBAHUS U IEHCTBHS MTOJHOCTHIO COOTBETCTBYIOT 33JJaHHBIM LIeJsIM. Perienus,
BbIpa0OTaHHBIE B XOJE WIPbI, MOJHOCTHIO COOTBETCTBYIOT pealbHOM JedcTBUTENbHOCTH. Ho
HEKOTOpbIe OOBSICHEHUSI HE COBCEM apryMEHTUPOBAaHbI, HAPYIIEHBI HOPMBI OOIICHHUSI, HAPYIIICHbI
BPEMEHHbIE PAMKH, HAPYLIEH CTUJIb H3JI0KEHHUS.

OreHka «yoognemgopumenbHoy CTaBUTCS, €CIM 00yUarouecs B 1IeJIOM JeMOHCTPHPYIOT
MMOHMMAaHNE TPOOJIEMBbI, BHICKA3bIBAaHUS M JIEHCTBUS B 1I€JIOM COOTBETCTBYIOT 3aJaHHBIM ILIEIISIM.
OnHako, pelieHHs, BbIpaOOTaHHBIE B XOJi€ MIPbl, HE COBCEM COOTBETCTBYIOT pEalbHOM
neiictButrenbHOCTH. HekoTopble OOBSICHEHHS HE COBCEM apryMEHTHPOBaHbI, HapyIIEHBI
BPEMEHHBIE PAMKH, HAPYLIEH CTUJIb U3JI0KEHHUS.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CAM OOydaroulecss He MOHUMAIOT
npo6JeMy, UX BHICKA3bIBaHUSI HE COOTBETCTBYIOT 3a/IaHHBIM LIETISIM.

3.2. OueHo4HbIe MaTEePHAJIBI 1JIs1 IPOBEACHHUS NMIPOMEKYTOYHON aTTeCTALMHU
3.2.1. Kputepuu oueHKH pe3yJIbTaTOB 00YUeHHsl M0 JUCHUILIMHE (MOIYJII0)

Mxana PesyabTaTsl
OLICHMBAHUA o0y4eHnuns

IMoka3aTeu oueHMBaHUS Pe3y/IbTATOB 00y4eHUSs




OTJIMYHO

3HaeT:

- oOydarommiics TIIyOOKO W BCECTOPOHHE YCBOWJ MaTepHall, YBEpEHHO,
JIOTUYHO, TIOCIEA0BATEIBHO M TPAMOTHO €T0 M3JIaraeT, ONUpasch Ha 3HAHUA
OCHOBHOU M IOTIOJTHUTEIBHOH JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAay4YHBIX 3HaHMI JeJlaeT KBaIU(HIMPOBaHHbIC
BBIBOJIBI M1 00001IIEHNS], CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMH.

Vmeer:

- oOydarommiicss yMeeT CaMOCTOSTEIbHO WM TPABWIBHO peliaTh y4eOHO-
npodeCCHOHANbHBIC  3aMa4d WIM  3aJaHus, YBEPEHHO, JIOTHYHO,
MOCJIEZIOBATENBHO U apTyMEHTUPOBAHO U3JIaraTh CBOE PEIICHHE, NCIIONb3YS
Hay4HBIE IOHATHS, CChIIAsiCh HA HOPMAaTHBHYIO 0a3y.

Bmaneer:

- oOyyaromuiicss BIajeeT paldoOHAIBHBIMA METOAaMHU (C MCIIOIE30BaHUEM
PAIIMOHATBFHBIX METOAMK) PEIICHUS CIIOKHBIX MPO(ECCHOHATBHBIX 3ajad,
MpEACTABICHHBIX JI€J0BBIMU UTPaMU, KeicaMu U T.1.;

IIpu perennn NpoIEMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS [JIaBHOTO,

- CBSI3KOM TEOPETHUYECKHUX TIOJOKEHUH ¢ TpeOOBaHUSMHU PYKOBOJISIIUX
JIOKyMEHTOB,

- U3JI0KEHMSI MBICJIEN B JIOTMUECKOH MOCIEI0BATENBHOCTH,

- CaMOCTOATENBHOTO aHaNM3a (aKThl, COOBITHI, SABICHUHN, IPOIIECCOB B HX
B3aMMOCBSI3U U JUAIEKTHYECKOM Pa3BUTHH.

XOpPO1IO

3HaeT:

- o0ydaromuiicss TBEpAO YCBOWJI MaTe€pHall, JOCTaTOYHO TI'PaMOTHO €ro
U3JIaraeT, ONUpPasiCh Ha 3HAHWS OCHOBHOU U JIONIOJHUTEIbHON JIUTEPATYPhL,
- 3arpynHsercss B (OpPMYJIHPOBAHMM KBAJTH(UIIMPOBAHHBIX BBIBOJIOB U
00001IeHN, OmepupyeT KaTeropusMH U MOHATUSAMM, HO HE BCErAa
MPaBHJIbHO UX BEPUPHUILIUPYET.

VYMmeer:

- O0y4AaIOIHUIiCs YMEET CAaMOCTOSTENIbHO M B OCHOBHOM MPABUIILHO PEIIAThH
yueOHO-Tpo(eCCHOHANIbHBIC 3a/1a4d WM 33/IaHHs, YBEPEHHO, IJIOTHYHO,
MOCJICIOBATEILHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHUE, HE B
MOJTHOM Mepe WCIONb3ys HAYYHBIC MOHSATHS W CCBHUIKM HAa HOPMATHBHYIO
6azy.

Bnaneer:

- oOydaromuiicsi B 1eJIOM BJIaJIeeT PallMOHAIBLHBIMA METOJaMU PEIICHUS
CIIOKHBIX TIPO(EeCCHOHANBHBIX 3a/1a4, MPECTaBICHHBIX JICTOBBIMA UTPAMU,
KelcaMH 1 T.JI.;

IIpu pemieHnn cMOr MNPOJEMOHCTPHUPOBATH JOCTAaTOUYHOCTb, HO HE
TTyOWHHOCTH HABBIKOB,

- BBIJICJICHHMS TJIABHOTO,

- U3JI0JKEHUS MBICIIEH B JJOTHUYECKOM IOCIIEI0BATEIILHOCTH,

- CBSA3KH TEOPETHYECKHUX IOJIOKEHUH ¢ TpeOOBaHMAMHU PYKOBOASAIINX
JIOKYMEHTOB,

- CaMOCTOATENBHOTO aHaNM3a (aKThl, COOBITHH, SBICHUH, TIPOIIECCOB B HX
B3aMMOCBS3HU M TUAICKTHIECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3HaeT:

- 00yYaroImuiicsi OPUCHTUPYETCS B MaTepHaie, OJHAKO 3aTPYAHACTCS B €ro
W3JI0KEHUY;

- TIOKa3bIBa€T HEIOCTATOYHOCTh 3HAHUM OCHOBHOW W JOMOJHUTEIHLHOU
JTUTEPaTypHI;

- cnabo apryMeHTHPYeT HayJHBIE TIOJI0XKEHHS,

- IPaKTHYECKH HE CrocoOeH c(hOpPMyITHPOBATh BBIBOJIBI 1 0000IIEHHS;

- YACTHYHO BJAJCET CUCTEMOU MOHSITHIA.

VYmMmeer:

- o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-po(ecCHOHATBHYIO
3ajady WIM 3aJaHue, HO JOIycKaeT omuOKu, c1abo apryMeHTHPYET CBOe
pellieHne, HEAOCTaTOYHO HCIOJIb3YEeT HAayuyHblE MOHATHA U PYKOBOASIIME
JIOKYMEHTBI.

Bnaneer:

- 0oOyyaromuics BIaAceT HEKOTOPHIMH PAIHOHAIBHBIMH METOAaMU
pemieHusT  CIOXKHBIX ~ TPO(ecCHOHANBHBIX  3aJad, IPEACTaBICHHBIX
JIeIIOBBIMM UTPaMHM, KeicaMu U T.1L.;

IIpu pemennn npoIeMOHCTPUPOBAT HEJOCTATOUHOCTh HABBIKOB

- BBIJICJICHMS TJIABHOTO,

- U3JIO)KCHHS MBICIICH B JIOTHUECKOM MOCJIEA0BATCIIBHOCTH,

- CBS3KM TEOPETUYECKUX IOJIOKCHUN C TPEOOBAHHUSIMHU PYKOBOJISIINX
JOKYMEHTOB,

- CaMOCTOSATEILHOTO aHayn3a (aKThl, COOBITHH, SBICHUMN, MPOIECCOB B MX
B3aMMOCBSI3U U JTUAJIEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO-

3Haer:

- 00yJaronMiicsi He YCBOMJI 3HAYMTEIBHON YacTH MaTepHaa,




PUTEJIBHO - HE MOXKET apryMEHTUPOBATh Hay4HBbIE I10JI0KECHMUS;

- He (hOpMyIHPYET KBATU(GHUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BJIaJICCT CUCTEMOM IOHSITUH.

Ymeer: o0ydJaroImuiics HE IMOKa3al YMEHHE pemarh y4eOHO-podeccCHOHANBHYIO
3a/1a4y WM 3aJlaHue.

Brnaneer: HE BBINIOJHEHBl TPEOOBAHMS, MPEIABSBISIEMbIE K HaBbIKaM, OLCHUBAEMBIM
«YJIOBJICTBOPHUTEIBHOY.

3.2.2. KoHTpoJibHbIE 3a1aHUS H/WJIH MHbIe MAaTepHaJIbl 1Jisl IPOBedeHUs NMPOMEKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1.
2.

o

10.
. ManI/II_[a JIMHEHHOTr 0 oreparopa, BbIYHUCICHHA B KOOpAHWHATAX. Panr MaTpUIbL

11

12.
13.
14.
15.
16.

17.
18.
19.

20.
21.

JIuneitHoe pocTpaHCcTBO, akcuoMbl Bers. [IpuMepsl IMHEHHBIX IPOCTPAHCTB.
JInHeliHasg 3aBUCHMOCTh M HE3aBHCHUMOCTBH BEKTOPOB, €€ cBoucTBa. basmc. Ilpumepst
0a31MCOB B pa3IMYHbBIX IPOCTPAHCTBAX.

Pa3mepHocTh nMHEHHOro mpocTpaHcTBa. Marpulia mnepexoia IMpH 3amMeHe Oasuca, ee
CBONCTBA.

Jluneitnoe mnoampoctpaHcTBO. JIuHeitHas obonouka BekTopoB. llepeceduenue, cymma,
npsiMasi cyMMa TMOJIPOCTPAaHCTB. Pa3MepHOCTs cyMMbl noamnpoctpaHcTB. [Ipsmoe
JIOTIOJIHEHUE.

EBxknuaoBo mpoctpancTBo. CBOMCTBA CKaJIIPHOIO IIPOU3BENEHUs, HepaBeHCTBO Komm-
ByHsKOBCKOr0. YT0J MEX1y BEKTOPAMM.

OproronasibHas cucTeMa BEKTOPOB, €€ JIMHEWHas: He3aBUCUMOCTh. Matpuua ['pama.
OpTOHOPMHUPOBAHHBIN Oasuc, npouece OPTOTOHATU3ALUU I'pama-IImuara.
OpToroHaJbHOE I0IIOJHEHUE.

Hopwma, HOpMupoBanHOe mnpocTpaHcTBO. EBKinmoBa (cdepuyeckasi), oKTadapuyeckas,
KyOudeckas HopMma.

Jluneiinprit omepatop. fAapo um o6pa3 omeparopa. Jedekr u paHr omepartopa, HX
B3alMOCBS3b.

N3omopdu3m TuHEHHBIX TPOCTPAHCTB.

JUHeHoro oneparopa. M3MeHeHune MaTpuilbl oneparopa rnpu 3aMmene 6asuca. [lonobnsie
MaTpPHULIBI.

[IpousBenenue IUHEHHBIX ONEpaTOpOB, 0OpaTHBIN omneparop. JIuHeilHOe mpocTpaHCTBO
JMHEHHBIX OIepaTOPOB, €r0 N30MOP(PHU3M MHOXKECTBY KBaJPAaTHBIX MaTPHIL.
XapakTepUCTUYECKU MHOTOWIEH M XapaKTEPUCTHUYECKOE YpPABHEHUE JIMHEHHOTO
oreparopa.

CoOcTBEeHHBIE BEKTOpa M COOCTBEHHBIC YHCJIA JIMHEHHOTO oOmeparopa, WX CBs3b C
XapaKTepUCTUYECKUM MHOrousaeHoM. Teopema ["amuibrona-Kamu.

JluneitHOe MOAIPOCTPaHCTBO COOCTBEHHBIX BEKTOPOB, MHBAPHUAHTHOE MOAIPOCTPAHCTBO.
JluneiiHas HE3aBHCUMOCTh COOCTBEHHBIX BEKTOPOB, COOTBETCTBYIOLIMX PAa3JIMYHBIM
coOCTBEHHBIM YHCIaM. Marpuiia JUHEHHOro orepaTtopa B 0a3nce W3 COOCTBEHHBIX
BEKTOPOB.

Omneparopbl IPOCTOI CTPYKTYPBHI.

KopnanoBa opma MaTpuibl onepaTopa.

ConpsxeHHBIN oniepaTop, ero Mmarpuiia. Camoconps>KeHHbIN onepaTop, ero marputa. 20.
CoOcTBeHHbIE YHCIa U COOCTBEHHBIE BEKTOPa CaMOCOIPSKEHHOTo ornepatopa. Matpuna
CaMOCONPSKEHHOIO0  OIeparopa B Cllydyae pa3iMuHbIX KOpHEeW. OpToroHaiabHOE
JIOTIOJIHEHUE  MHBApUAaHTHOTO  IOANPOCTPAHCTBA, PA3MEPHOCTb  IOANPOCTPAHCTBA
COOCTBEHHBIX BEKTOPOB.

Matpuna caMmoCOnpsKEHHOTO OIIEPaTOpa B CIIy4ae KpaTHBIX KOPHEH.

OproroHainbHblii  omeparop, ero cBoicTBa. OpTOroHalbHBIM  omeparop U
OpPTOHOPMMpPOBaHHbIE Oa3uchl. Marpuua oproroHaiabHoOro omeparopa. IlpuBenenue
CUMMETPUYECKONW MaTPUILIbI K AMATOHATILHOMY BUY OPTOTOHAJIBHBIM IIPEOOPAa30BAHUEM.




22. Jluneiinsle popmbl (pynkiumonansl). [IpencraBneHne JTUHEHHBIX (HOPM B E€BKIUIOBOM
npocTtpancTBe. bunmnnelinsie popmbl. Matpuna OunmHeitHon GopMBl.

23. KBagpatuuynas ¢opma, ee MaTpulla, MaTpuUyHas 3allUCh KBaJPaTHUYHOW (OPMBI.
W3meHeHne MaTpullbl KBaAPATUUYHON (OPMBI ITPU TUHEHHOM peoOpa3oBaHuU.

24. ]lnaronanbHass  kBajgpatuuHas (opma. Teopema Jlarpamwka. 3akoH HWHEpIHUH
KBaJIpaTUYHBIX (HOPM.

25. TlonoXuTenpbHO —ONpeneieHHas KBajpaTuyHass (opma, YCIOBUS —MOJOXKHUTEIbHOM
onpenenenHoctu. Kpurepuit CunbBectpa.

26. HopMupoBaHHble ¥ OpTOTOHAJIBHBIE CTOJOLBI, OPTOTOHAJbHAs MAaTpULA. Y CIOBHA
OPTOTOHAJIBHOCTH  MaTpuibl. CBOICTBA OPTOrOHANBHBIX MaTpul. [IpuBeneHue
KBaJIpaTUYHON (DOPMBI K JJMArOHAIBHOMY BH/1y OPTOTOHAJIBHBIM IIPe0Opa3oBaHUEM.

TexkcTbl MP00JIEMHO-AHAJIMTHYECKUX H (MJIH) PAKTHYECKHUX YU4eOHO-NIPOdeCcCHOHATBHBIX
3ama4
1. IIpu KakoM A JIEMEHTBI IMHENHOTO TIpocTpancTBa R’
x1=(3,-2,5),x2=(-4,2,1),x3=(2, -4, A ) OyAyT TUHEHHO 3aBUCUIMBIMU?
2 JluHeiliHOe TNPOCTPAHCTBO OOPA30BAHO MATPHUIAMM, UMEIOIIMMH 2 CTpPOKM U 3 croybia.
CrnoxeHre W yMHOXEHHE Ha YHUCIIO 33Jal0TCs OOBIYHBIM JJIsi MaTpull crocobom. Yemy paBHa
pa3MepHOCTh IPOCTPAaHCTBA?
3.HaiiTi pasMepHOCTb IPOCTPAHCTBA PEILIEHUI OJJHOPOIHOM CUCTEMBI TMHEUHBIX YPaBHEHUN
3%, +2X0 + X3+ X4 =0
2X1 + 4X2 + 2X3 -2X4 = O
X1 - 2Xs T 5X3 - X4 =0
4. TIpu kakom o otobpaxenue A : R® — R* 3anannoe Gpopmyion
A(x;, x2)=(2x1 + a, 3x; + 2x,), OyaeT IMHEHHBIM OTIepaTopom?

3 -1

5. JlunenHsbIi onepaTop @ 3a1aH B 0a3uce e; , €; MaTUIIEH 25 .
Haiiti 06pa3 BexTopa e, + 2e,, B OTBETE yKa3aTh CyMMY €r0 KOOPJIHUHAT.

3 2

6. Jluneiinslii onepatop @ : R? — R? 3aman matpunei 3 8 ,
Bekrop (B, 1) — coOCTBEHHBIN BEKTOp AJS @, OTHOCSIIUICS K COOCTBEHHOMY 3HAUEHHUIO A=2.
Haiitu f.
7. HaiiTi ONOKUTENBHBIA MHIIEKC MHEPIIMU KBAPAaTHUHO (HOPMBI
fxnxz) = x7+ 4xixs + x2°
8. Haiiti MaTpuily KBaJpaTuaHOH (HOPMBI, OTydaeMoil U3
fxnxz) = x7+ 4xixs + x2°
JMHENWHOM 3aMEeHOM MepeMeHHbIX X; = 3y;+y,, X> =2y; - y>. B oTBeTe yka3aTh 371€MEHT, CTOALIUN
B IIPAaBOM BEPXHEM YIJIy MaTpHIIbI.
JIuHeiiHbIe NPOCTPAHCTBA
1. Jloka3atb, 4TO Kakaas W3 JABYX CHCTEM BEKTOPOB (€) u (€’) sBseTcs 0a3ucoM, HAaWTH CBS3b
KOOPJMHAT OJIHOTO U TOTO K€ BEKTOpa B ATHX Oazucax.
e: #=(, 21| e &=[314),
g ={2, 3 3), & =105 21),
g ={3.7, 1), g, =M1, -d).
Pemenne
YroOBI MPOBEPUTH, YTO KaX/1asi U3 CUCTEM BEKTOPOB 00pa3yeT 6a3uc, HaJ0 HAUTH UX paHru. [ns
HPOCTPaHCTBA V? PaHT KaXJ0i U3 CHCTEM BEKTOPOB JTOJKHEI PABHATHCS 3.
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1 2 3 1 2 3 1 0 0
e=(2 3 T7|~|0 -1 1 |~|0O -1 O
1 3 1 o1 =2 o 0o -1
mrzg[e}: 3, &l[e]: 1
35 1 1 2 1 1 0 03
e'=(1 2 1 |~|0 -1 -2 |~|0 1 0©
4 1 -6 o =7 =10 0 0 4
rang (e’) =3, Afe’) =4
[Tycte BekTOp * B 0a3uce € MMeeT KOOPAMHATHI (X1,X2,X3), @ B 0asuce € — KOOPIAMHATHI

(X’1,X°2,X73).
Torna cBs3b 3apaercs hopmynoi

r

’
e ¥
2 =T %2 1 |
. H —_ ’
. i, n|=r|x
] X x X3
4, re. 3 ¥

Haiinem matpuiy T nepexona ot Oazuca ek e’.
CornacHo paBeHCTBY e’=eT umeeM MaTpUUHOE ypaBHEHHE

s 1 1 2 3
1 2 1 |=(2 3 7T
4 1 -4 1 31

2

IJIL PEIICHUA KOTOPOTI0o MOCTPOUM MaTpuny

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

Jlanbliie uMeeM:

-18 7 85%3 5 1
T=eTle'=| 5 -2 -1[|1 2 1 |=
3 -1 -1la 1 -8
-27 -71 -41
=| % 20 9
4 12 8

Hraxk,

wY (~27 —71 —41\ (=
=l % 20 % ||=x
% 4 12 8 )i

x=—27x =71zl — 41

Xy =9x] +20x0 + 9x1,

xz = 4dx] +12x5 +8x]

2. Haiitu pa3MepHOCTH U 0a3UChl CyMMBI U NIEPECEUECHNUS TOAIPOCTPAHCTB

L1=<a1, az, a>u L2:<b1, bz, b3>,CCHI/IZ
a :(13 2, 1,_2)T bl:(ls 1,1, I)T
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a,=(2,3,1,0)" b=(1,0,1,-1)"
a;=(1,22,-3)" bs=(1,3,0,-4)"

EBKIMI0BBI NPOCTPAHCTBA

3. B eBKIMI0BOM NPOCTPAHCTBE R’ HAWTH yroJl MEXy BEKTOPaMH

a=(3,-5,1,5."2)u b=(4,0,-44,1).

4. B eBKIMA0BOM MPOCTPAHCTBE HAWTH KOCUHYC yIJia MEXAy BeKTOopamu a u b , ecnu |la,3 = ||
Hb1=11u Il @ —3b2 Il +*lla+ 2b60 =1

5. Jlokazatb, 4ro mIO0YI0 OpPTOTOHAJBHYIO CHCTEMY HEHYJIEBBIX BEKTOPOB €BKJIUI0BA
IIPOCTPAHCTBA MOXHO JIOTIOJIHUTH 10 OPTOTOHAIBHOTO 0a3uca 3TOro MPOCTPAHCTBA.

JIuHeiiHbIe onepaTopbl

6. Haiitu coOcTBEeHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI

JMHENHOro onepaTopa, 3alaHHOTO B HEKOTOPOM 0a3uce MaTpHleH

0 10
-4 4 0
-2 10
Pemenne
3anuiieM XapakTepuCcTUYECKOe ypaBHEHUE
-4 1 0
-4 4-2 05
A= IE -2 1 - gapeo
Kopenb ypaBHeHHsI A = 2 uMeeT KpaTHOCTh 3 | ABJISICTCSI COOCTBEHHBIM 3HAYEHUEM JIMHEHHOTO
omneparopa.

KoopauHatel COOCTBEHHOTO BEKTOPA, OTBEUAIOIIETO COOCTBEHHOMY 3HAYCHHUIO
A =2 naiinem u3 onHopoanoit CJIIAY (4 —AE)- X= O nipu A = 2:

—2X1 + 1X2 + 0X3 = O

-4X1+2X2+0X3:0

—2X1 + 1X2+ OX3 = 0
BbruepkHyB U3 CUCTEMBI BTOPOE U TPEThE YPAaBHEHUS, IPUEM K YPaBHEHUIO
—2x1 +x2=0.
Panr matpuisl cuctemsl =1, BpIOupaeM 0a3UCHON HEU3BECTHOM X, , X U X3 OyAyT CBOOOAHBIMU
HemsBecTHEIMHU. Pemenne CJIAY MoxkerT OBITH 3alycaHO B BHUJE JHMHEHHOW KOMOWHAIIMH
JMHENHO He3aBUCUMBIX BekTopoB X = a (1,2,0) + 3 (0,0,1)
Bextopst el= (1,2,0) u e2 = (0,0,1) mopoxnaroT coOCTBEHHOE MOAMPOCTPAHCTBO OMEPATOPA.
JIroOoit HEHyNeBOW BEKTOpP JTOTO MOIMPOCTPAHCTBA SIBISETCA COOCTBEHHBIM BEKTOPOM
orneparopa A, OTBEYaIOIIUM COOCTBEHHOMY 3HAYEHUIO A =2
7. Haiiti pazMepHOCTH U 0a3UCBl CYMMBI U TIEPECEYCHHUS IOIPOCTPAHCTB
L] =< a1, A2, a;>Hu L2: < b], bz, b3> , €CIIN :

a=(1,2,1)7 b=(2,3,-1)7
a,=(1,1,-1)7 b,=(1,2,2)7
332(1:3:3)T b3:(1919'3)T

8. Paznoxute BekTop X HA CYMMY JIBYX BEKTOPOB, OJIMH U3 KOTOPBIX JIEKUT B MOAIPOCTPAHCTRBE,
HATSHYTOM Ha BEKTOPHI a1, A2, 43 , @ IPYTOM OPTOrOHAJIEH K TOMY MOAIPOCTPAHCTBY.
X=(-3,5973)"
a=(1,1,11"7 »=02,-1,1,1)7 a=02,-7,-1,-1)7
9. HaiiTi coOcTBeHHbIE 3HAUEHHUS U COOCTBEHHBIE BEKTOPA MATPHIL:
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1 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) 1 2 -1 6) -1 -3 0 B) 3 6 -8 r) 1 -1 -1 1

10. [Inst 3aaHHON MaTPUIIBI JIMHEHHOTO ONepaTropa HalTH 0a3uc W3 COOCTBEHHBIX BEKTOPOB U
COOTBETCTBYIOIIYIO €My JHArOHAIBHYIO ()OPMY MATPHIIBI.

0100
1 000
0 001
0 010

A=
11. JIuHeWHBII onepaTop ¢ NEpEBOIUT BEKTOPHI a1, A2, a3 COOTBETCTBEHHO B BEKTOPHI by, bz, bs.
Haiiti matpuity onepatopa ¢ B ToM ke 0a3uce, B KOTOPOM 3aJlaHbl KOOPJUHATAMH BCE BEKTOPBI:
a=(1,2,-3)" =(0,1,2)" a;=(1,0,4)"
b=(1,1,1)" b=(1,2,1)" b;=(0,1,1)"
KBagpaTnunsie popmbl
12. Ilpeo6pa3oBaTh K CyMMe KBaJpaToOB KBaAPaTUYHYIO (OpPMY U BBITIMCATH MpeoOpa3oBaHUE
KOOPJMHAT
X2+ 2X1Xy + 2X57 + 4%0x3 + 5%5°
13. IlpeoOpa3zoBaTh K KAHOHMUECKOMY BHJLy KBaJIpaTUYHYIO GOpMY
X2+ 2% + 3%57 - 4%1Xs - 4%X0X3
3.2.3. MeTtoanueckue MaTepHaJbl, OIpeAe/sOle MNPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMEHHUIi1, HABBIKOB B X0/i¢ IPOMEKYTOYHOM aTTeCTAlNHU
Ilpouenypa oneHuBaHusi 3HAHUH (YCTHBIH OTBET)
[Ipenen AIUTENEHOCTH 10 MuHYT
[IpeanaraeMoe KOJIMYECTBO 3aJaHUMN 2 Bompoca
[ocnenoBarensHOCTE BBIOOPKH BonpocoB u3 | CryvaiiHas
KaXXJ0I'0 pazacia
Kpurepuu oneHku - TpeOyeMbIii 00bEM H CTPYKTYpa
- M3JIOJKEHNE MaTeprana 0e3 GakTHIEeCKHX OMHOOK
- JIOTUKA HU3JI0KCHUA
- UCITIOJIb30BaHUC COOTBCTCTByIOHIeﬁ TEPMHUHOJIOTUN

- CTHJIb PEYHU U KyJbTypa pedr
- 1oA0Op MPUMEPOB MX HAYYHOW JINTEPATYPHI U MPAKTUKH

«5» ecnu TpeGOBaHI/Ii[ K OTBCTY BBLIITOJIHCHLI B IIOJITHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$[ K OTBE€TYy, OJHAaKO €CTb
HEOOJIBIIINE HETOYHOCTH B U3JI0KCHHH HEKOTOPEIX BOITPOCOB

«3» ecmm ’I‘p€6OBaHI/IH BBITNIOJTHECHBI YaCTUYHO — HC BBIACPIKAaH 06’LCM, €CTh

(baI(TI/I‘ICCKI/Ie OIHI/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHUA,
HCOOCTATOYHO MCHOJIB3YCTCA COOTBCTCTBYIOLIAA TCPMUHOJIOTUN

IIpouenypa ouneHMBaHMs YMEHHIl M HABBIKOB (pelleHHe NMPOOJEMHO-AHAJIUTHYECKHX H
NMPAKTHYECKUX Y4eOHO-TIPO(heCCHOHAIBHBIX 3a/1a4)

IIpennaraemoe KOJMYECTBO 3aJIlaHUN 1
ITociieoBaTeTbHOCTD BRIOOPKH Cirydaiinas
Kpureprnn oneHku: - BBIJICJICHUE W TIOHUMaHHE TPOOIeMBI

- yMeHHUE 00001aTh, COMOCTABNIATH Pa3IHYHbIC TOUKH 3PCHHUS

- IIOJIHOTA UCIOJIb30BaHUs HCTOYHHUKOB

- HAJIMYKE aBTOPCKOW MO3ULIMU

- COOTBETCTBUE OTBETA MTOCTABIEHHOMY BOIPOCY

- WCIOJIb30BaHWE COIMAIBHOTO oOnbiTa, MarepuanoB CMU,
CTATUCTUYCCKUX OTAHHBIX

- JIOTUYHOCTD HU3JI0KEHUS

- YMEHHE cIeNaTh KBATH(UIINPOBAHHBIC BEIBOJBI U 0000IIEHHUS C
TOYKH 3PCHUS PEIICHUs MPO(eCcCHOHANBHBIX 3a1a9

- YMCHHUE PUBECTH IIPUMED
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- OTIOPa Ha TEOPETUYECKHUE TTON0KEHUS
- BJIJICHHE COOTBETCTBYIOIIEH TEPMUHOIOTHEN

«5» eclm TpC6OBaHI/I$I K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecmm B IICJIOM BBbIIIOJTHCHBI Tpe60BaHI/I$[ K OTBCTY, OJHAKO €CTb

HEOOJIBIIIMEG HETOYHOCTH B H3JIOXKCHUU HEKOTOPBIX BOIMPOCOB.
3arpyausercs B (QOpPMYyJUpPOBAaHUM  KBaJH(PHUIMPOBAHHBIX
BBIBOJIOB 1 00001IEH i1

«3» ecnu Tpe6OBaHI/IH BBINOJIHEHBI YACTUYHO — IIBITAETCI 000CHOBATH CBOIO

TOYKY 3pEHHS, OJHAKO Ccnabo apryMEHTHUPYeT HaydHbIe
MOJIOKEHHS, MPAKTUIECKH HE CIIOCOOEH  CaMOCTOSITEIFHO
c(hopMyIHpOBaTh BHIBOABI M 0000IIEHMS, HE BHIUT CBS3b C
podecCHOHANBHOM JIESITEIbHOCTIO

4. YueOHO-MeTOAMYECKOE M MATePHAJBHO-TeXHHYECKOe olOecneyeHHe JUCHHUILIMHBI
(Mony.Jist)
4.1. DJIeKTPOHHBIE y4eOHbIC H3TAHUSA

I.

bepesuna, H. A. Jluneiinas anre6pa : yueoHoe nocooue / H. A. bepesuna. — 2-e uza. —
CaparoB : Hayunas knwura, 2019. — 125 c¢. — ISBN 978-5-9758-1741-9. — Tekcr :
anektpoHHbiil // Lludpooit obpazoBatenbublil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/80988.html. — Pexum poctyma: Uit  aBTOPU3HP.
II0JIB30BaTENEN

Muxun, M. H. Jluneitnas anrebpa. Y. 1. Martpuisl u onpenenureny : yueOHoe nocooue /
M. H. Muxus, C. I1. Kypauna. — Mocksa : Aii [Iu Ap Menua, 2021. — 106 ¢. — ISBN
978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texkcr : snextpoHHbl // Ludposoii

00pa3zoBaTeNbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/111179.html. — Pexum nmoctyma: st  aBTOPU3HP.
II0JIB30BaTENEN

Muxun, M. H. Jluneitnas anrebpa. Y. 2. CucteMbl JIMHEHHBIX ypaBHEHUH : ydeOHOE
noco6ue / M. H. Muxun, C. I1. Kypauna. — Mocksa : Aii [Iu Ap Menua, 2022. — 91 c.
— ISBN 978-5-4497-1587-6 (4. 2), 978-5-4497-1402-2. — TeKCT : >NEKTPOHHBIHA //

[Mudposoit  oOpazoBarenbHblii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/119112.html. — Pexum poctyma: st aBTOPU3HP.
I10JIb30BaTENIEH

Vrionun, 1O. B. Jluneiinas anreOpa : yudebHoe mnocobue / HO. B. Vrionun. —
HoBocubupck : Cubupckuil rocyJapCTBEHHBIM YHHUBEPCUTET TEJIEKOMMYHUKAIMM U
uHpopmaruku, 2020. — 87 c. — Tekcr : anexkrpoHHbIH // LlndpoBoit 0Opa3zoBaTeIbHbINH
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/117100.html. —
PexxuMm poctyna: 1uis aBTOPU3UP. MOJIb30BaTeNnei

[Hupkynosa, H. B. Jluneiinas anrebpa : npaktukym / H. B. Illupkynoma, I'. O.

Badonoposa, E. B. Jlappkuna. — Mocksa : Poccuiickas tamoxenHas akagemus, 2019.
— 162 c. — ISBN 978-5-9590-1095-9. — Texkct : snextpoHHbld // [{udpooit
00pa3oBaTeNnbHBIH pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/105680.html. — Pexxum poctyma: s aBTOpU3HP.
[10JIb30BaTENEN

4.2. DIeKTPOHHBIE 00pa3oBaTeIbHbIE PeCypPChl

1.

2.

3.

DnexTponHas OuOmuoreunas cucrema «OBC FOPAUT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsiii pecype]. — URL: https://urait.ru/.

OnexTpoHHO-OnOMMoreynast cucreMa ZNANIUM [Onektponnsiii pecypc]. — URL:
https://znanium.com/.

OnektpoHHass OubnanoreuHas cuctema «KOHCYJIbTaHT cTylneHTa» [DIEKTPOHHBIH
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas osnektponnas Oubnmoreka [OnexTpoHHslii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snekrponHas 6ubnuorexa «KubepJlennnka» [Dnexrponssiii pecypc]. — URL:
http://cyberleninka.ru/.
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6. Uundopmannonnas cucrema «EanHoe OKHO AocTyma K 0Opa3oBaTeIbHBIM pPecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. @enepanbHbIl LEHTp HHYOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NPO(ecCHOHAIBHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CNIPABOYHbIE
CHCTEMBI

OOyuaromMess  obecrieueH J0CTyn (yAaJd€HHBIH JOCTYN) K HHD)KE CIETYIOLUUM
COBPEMEHHBIM TpodecCHOHAIBHBIM 0a3aM JTaHHBIX W WH(POPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapm u »SHUMKIONEAMM Ha Akagemuke [OnextpoHHsli pecype]. — URL:
http://dic.academic.ru.

2. Cuctrema uHpopmanmoHHO-IpaBoBOro obecrieueHus «lapanT» [DIeKTpOHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PaCHpPOCTPAHAEMOr0 IPOrPpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/ACTBA
1. JluueHsuoHHOe mporpaMMHOE oOecreyeHue: oOnepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomgHO pacmpocTpaHsieMOe TpOorpaMMHOE oOOecrieueHne: CBOOOIHBIC TMAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHOe obecriedeHHEe OTEYECTBEHHOTO IPOU3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «l'apanT» (OneKTpOHHBIM Nepuoanueckuid cnpaBoyHuK «Cucrema 'APAHTY),
obpasoBarenpHas miatgopma IOPAWT (DnextponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1eKTPOHHO-OHGIHOTe Has CHCTEMa
ZNANIUM, snextponnast budnmoreunas cucreMa « KOHCynbTaHT CTyZieHTa.
4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yUeHHUs

Jns peanmzanmuyl  TUCHUTUIMHBI (MOMIYJSI) HCIONB3YIOTCS y4YeOHBIC ayIUTOPUHU LIS
NpOBEICHUS Y4YeOHBIX 3aHATUH, KOTOpPbIE OCHAIICHbI O0OPYIOBaHUEM U TEXHHYECKUMHU
cpeacTBaMu OOy4YCHHs, U TIOMEIICHUS ISl CaMOCTOSITEIbHOW pabOThl 00yJaromuxcsi, KOTOphIe
OCHAILIEHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUYEHUS K ceTH «VIHTepHeT» u
oOecrieueHbl JIOCTYNIOM B DJEKTPOHHYIO WH(OpPMAIMOHHO-00pa3oBaTenbHyo cpeny PXTY
uM. /.. MenpaeneeBa. JlonyckaeTcsi 3aMeHa 000pyA0BaHUsI €r0 BUPTYaJbHBIMU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS OCHAaLICHHOCTh Y4eOHBIX AyANTOPHI [UISl IPOBECHUS
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHBbIX 3aHATUI ¥ MOMeLIeHUH JJIsl CAMOCTOSITeIbHOM
NMOMeLIeHMI JJIsl CAMOCTOSITeJILHOM padoThI 000pY10BAHHEM M TeXHHMYECKHMMH CPeICTBAMMU
padoThI* o0y4eHust
VY4yeOHbIE  ayquTOpMM Ul TPOBEACHHA | YueOHas ayAWTOpHs YKOMIUIEKTOBaHA CHELHAIM3MPOBaHHON
yuEOHBIX 3aHITHH MeOelplo, OTBEYAIOUIEH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHUAM, O0OPYNOBAHHEM M TEXHHYECKUMH CPEIICTBAMH
00y4eHus (MOOWIIBHOE MYJBTUMEIHHHOES 000PYIOBAHME).
[Tomemnienune 11t caMOCTOSITENEHON paboThI IlomemieHne  OCHAIIEHO  KOMIIBIOTEpPHONM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEHHs K cetd «MHTepHer» U
obecrieyeHHeM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazoBatenbHyto cpeny PXTY um. J[.M. MengeneeBa u K
3bC.

* HoMmep KOHKPETHOW ayJUTOPHUH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHAE, PaCHMCAHWU YIEOHBIX 3aHATHI H
pacnucaHuy IPOMEXYTOYHON aTTeCTalnH.
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