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1. IlepeyeHb KoOMIIeTEHIHWI, € yKa3aHHeM 3JTAnoB HMX (OPMHPOBaHHMs B Ipolecce OCBOCHHS

o0pa3oBaTeJIbHOM MPOrPaMMBbl.

ITpy OocBOEHMM IUCLUIUIMHBI (MOAYJSI) KOMIIETEHLIMH, 3aKPEIUIEHHBbIE 3a HEH, pealn3yloTcs M0 TeMaM

(pazmenaM) MUCUMIUIMHBI (MOAYJIS), B OMPEIEICHHON CTENeH! (MOJHOCThIO MJIM B OFOBOPEHHOM 4YacTH) U Ha

OIMPCACIICHHOM J3TaIic

Tabmunal.

Kon Haumenosanue Nuaukatop JoCTHREHUS
KOMIIETEH- KOMITETCHITHH KOMIIECTCHITNH
112078
OIIK-3 CriocobOen 3HaeT: OCHOBHbIE HAPABIICHUS
CITOIB30BATh B U TIPOOJIEMaTHKY COBPEMEHHOMN
[1€1arOruueCcKOn MaTeMaTHKu
eI TeTbHOCTH HAyIHBIC Ymeer: Pemarn
UCCIIeIOBATEIIbCKUE
BHAHNA B Cpepe MaTeMaTUYeCKHe 3a7a4u Ha
MATCMATHKHN 1 OCHOBE KOHCTPYMPOBAHHUS
H(OPMATHKH HOBBIX MJIM PEKOHCTPYKLIMU
YK€ U3BECTHBIX CIIOCOOOB U
IPUEMOB
Bnaneer: Meronamu
MaTeMaTHYECKHUX
WCCJICIOBAHU I
CrnocoGeH cTporo 3HaeT: YTBepXKACHUI,13aTh | 3
MK-3 JI0Ka3aTh HaxoJIAIIrecs B IMUPOKOM | 1
yTBepkIeHHe, chop- | Auamnazone, Tpebyromue al
MYJIHPOBATH OPUTMHAJIBHOCTH aHAIU3a | |
pe3yJbTaT, YBUIETH Ywmeer: [Tonp3oBarbes B
CJIEJICTBUS TIOJTY- O0TpabOTaHHBIMU U MAJIOU3- | IIf
YEHHOTO pe3yJbTara | BECTHBIMM METOJaMM aHAJINU3aK
Bnaneer: Meronukamu |
JIOKa3aTeNbCTB, TPEOYIO MU
aGCTPAKTHOTO MBIIIICHAS U
KOMILJIEKCHOTO MOJIX0/1a

HaeT YTBEP)KIEHUS, HAXOIAIINECS B IIUPOKOM
1arma3oHe,  TPeOyoIHne  OPUTHMHAIBHOCTH
Tanmu3a YMeEeT MOJIb30BaThCs OTpaboTaHHBIMU
MaJION3BECTHBIMHAU METOJaMHN aHaJIN3Q)
TajieeT METOAMKAMH JI0Ka3aTeNbCTB, TpeOyro-
[UMHN a6CTpaKTHOl"0 MBIIIJICHUA )41
DMILIEKCHOTO TIOJIX0/1a

2. Onucanue mokasartejieil U KpUTepHeB OLEHUBAHMS KOMIIETEHIMH HA Pa3JIMYHBIX 3Tanmax Mx

¢dopmupoBaHusi, onMcaHue MIKAJ OLeHUBAHUS

ComnocraBJjieHHe IIKAJ OLeHNBAHUA

Tao0mma 2.



4-6amnbHas | OTIUYHO Xopowo Y nosnersopurensHo | HeynosieTBopuTenbHO
mIKajia (moBbIICHHBIN | (0a30BBIH (moporoBbIit (ypoBeHb He

(ypoBeHB YPOBEHB) YPOBECHb) YPOBECHbD) chopMHUpOBaH)
OCBOEHUS)

100-6annbHas | 91-100 81-90 61-80 0-60

LKana

bunapHas 3auTeHo He 3aureno
LKana

OIIeHHBaHI/Ie 0TBE€Ta Ha BOIIPOCHI IO TEMaM J1Jisl YCTHOI'O OoIIpoca

4-6anmnpHas mkana (ypoBeHb
OCBOEHUS)

Tlokazarenu

Kpurepuun

OTinuHO (TTOBBIIICHHBIN
YPOBEHB)

Xoporo (0a30BbIil ypOBEHb)

Y 10BIIETBOPUTENBHO
(TIOpOTOBBI YPOBEHB)

- [lonnoTa u3noxeHus
TEOPETUYECKOT0 MaTepuana;
- [IpaBuIBHOCTH W/WIH
apryMeHTHPOBAaHHOCTh
U3JI0KEHUS
(mocnenoBaTeNbHOCTh
JENCTBUN);

- CaMOCTOSITEIBHOCTD
OTBETA;

- Kynberypa peun.

CryaeHTOM J1aH MOJIHBIN, B
JIOTUYECKOMN
MOCJIEIOBATEILHOCTH
pa3BepHYTHI OTBET Ha
ITOCTaBJICHHBIN BOIPOC, I1E
OH MPOJIEMOHCTPUPOBAI
3HaHUS PEIMETa B MOJTHOM
o0Bbeme yueOHoit
POrpamMMBbl, TOCTATOYHO
rI1yOOKO OCMBICIIUBAET
TUCIUIUIAHY, TIPUBOIUT
COOCTBEHHBIE ITPUMEPHI 110
npo0ieMaTrke
MOCTAaBJIEHHOT0 BOMpOca

CrynenTom naH
pa3BEepHYTHIM OTBET Ha
IIOCTAaBJIEHHBII BONPOC,
NPUBOAUT NPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOOIHOC BJIaJCHUE
MOHOJIOTMYECKOU peYblo,
JIOTUYHOCTH U
IOCJIEAOBATENLHOCTh
otBeTa. OIHAKO
JOTTyCKAaeTCsl HETOYHOCTH B
OTBETE.

CTylleHTOM J1aH OTBET,
CBU/JIETEIbCTBYIOLIUN B
OCHOBHOM O 3HAHHH
MIPOLIECCOB U3y4aeMOun
JTUCIUATUIMHEI,
OTJINYAIOIINHCS
HEJIOCTAaTOYHOM TITyOUHOU 1
MOJTHOTON PACKPBITUS TEMBI,
3HaHHEM OCHOBHBIX
BOIIPOCOB TEOPUH,

Tab6muna 3.



HeynoBiaeTBOpUTEIBHO
(YpoBeHb HEe ChOPMUPOBaH)

HEJ0CTaTOYHBIM YMEHHEM
JlaBaTh apI'yMEHTUPOBAHHbIE
OTBETHI U IPUBOJIUTH
IIPUMEPBI, HEJJOCTATOYHO
CBOOOJHBIM BJIQJICHUEM
MOHOJIOTUYECKON PEUbIo,
JIOTUYHOCTBIO U
MIOCJIEI0BATEIBHOCTBIO
OTBETA.

CryneHToM J1aH OTBeT,
KOTOPBIN COACPKUT Psifg
CepbEe3HBIX HETOYHOCTEMH,
00HaPYKUBAIOITUI
HE3HaHME IPOLIECCOB
M3y4aeMOM IpeIMETHON
001acTH, OTINYAIOLIUHCS
HEerayOOKUM pacKphITHEM
TEMbl, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMEHUEM JaBaTh
apryMeHTHPOBaHHBIE
OTBETBHI, CJIA0bIM BIIaJICHUEM
MOHOJIOTHYECKOH peuslo,
OTCYTCTBHEM JIOTUYHOCTH U
HOCJIEI0BATEIBHOCTH.
CryneHt He ciocoOeH
OTBETUTH Ha BOIIPOCHI JAaXKe
MIPH JTOTIOJTHUTEIbHBIX
HaBOJAILIUX BOIIPOCAaX
IpenojaBaTels.

OunenuBaHune NOATOTOBKH pedepaToB

4-6annbHas 1mKana (ypoBeHb
OCBOEHUS)

Ilokazarenn

Kpurepun

OTnu4HO (MOBBIIIEHHBIN
YPOBEHB)

- [TonnoTa uznoxeHus
TEOPETUYECKOTO MaTepUana;
- [IpaBunbHOCTD W/MIH
apryMEHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeNbHOCTh
necTBHi);

- CaMOCTOSITENIBHOCTD
OTBETA;

- KynbTypa peun.

BbINONHEHbI Bce TpeboBaHMA K
HanucaHuio 1 3almTe pedepara:
o603HayeHa npobniema n
o60cHOBaHa eé aKTyaNbHOCTb,
caenaH KpaTKuin aHanms
Pa3INYHbIX TOUYEK 3peHunn Ha
paccmaTpuBaemyto npobaemy u
NIOTUYHO M310XKeHa cobCTBEHHasn
nosuumsa, cGopmyMpoBaHsbl
BbIBObl, TEMA PacKpbITa
MOJIHOCTbIO, BblAepsKaH 06bEM,
cobnoaeHbl TpeboBaHusA K
BHeLWHeMy 0bOpPMAEHMIO, AaHbl
npasubHble OTBETbI Ha
AOMNONHUTENbHbIE BONPOCHI

Tao0nuua 4.



Xoporio (0a30BbIi yPOBEHB) OCHOBHble Tpe6oBaHUA K

pedepaty 1 ero 3awmte
BbINOJIHEHbI, HO NPU 3TOM
AonyuweHbl Hego4éThl. B
YaCTHOCTU, UMEIOTCS HETOYHOCTHU
B U3/TOKEHUMN MATepMana;
OTCYTCTBYET JIOFMYecKas
nocnefosaTesIbHOCTb B
CYXXAEHUAX; HE BblAepKaH 06BbEM
pedbepaTta; UMeloTCA ynyLweH1a B
odopmaeHnn; Ha
AOMNONHUTENbHbIE BOMPOCHI NPU
3aluMTe AaHbl HEMO/HbIE OTBETI

YIIOBJ'IGTBOPI/ITGJ'IBHO MMEITCA CYLLLECTBEHHbIE
(HopOFOBHI‘/'I yp()BeH},) OTCTyn/aeHuA ot TpeboBaHui K

pedepupoBaHuio. B YacTHOCTU:
Tema OCBelLLLeHa ANLLb YaCTUYHO;
AonyuweHbl pakTMyeckne owmnbKu
B COAEPKaHMM pedepaTa uam npu
oTBeTE Ha AOMO/IHUTE IbHbIE
BOMPOCHI; BO BPEMSA 3aLLUMTbI
OTCYTCTBYET BbIBOZ,

HeynosnersopurensHo Tema pedepara He pacKpbITa,
(ypOBeHb He C(l)OpMI/IpOBaH) 06HapYKMBAETCSA CYLLECTBEHHOE

HeNOHMMaHune I'IpO6I'IEMbI

OneHuBaHue 0TBETA HA 3a4eTe

Ornenka

XapakTepucTika TpeOoBaHMN K pe3ysibTaTaM aTTecTallu B popMe 3aueTa

«3auTeHO»

TeopeTnueckoe cofiep)aHue Kypca OCBOSHO MOJTHOCTHIO 0€3 MPoOesoB Wil B
1[EJIOM, HII OOJIbIIel 4acThi0, HEOOXOUMBIE MMPAKTUUYECKIE HAaBBIKUA PAOOTHI C
OCBOEHHBIM MaTepHuaaoM C(HOPMUPOBAHBI WIIK B OCHOBHOM C()POPMUPOBAHBI,
BCE€ WM OOJNBIITMHCTBO MPEyCMOTPEHHBIX paboueil mporpaMMoi yaeOHBIX
3a/IaHHI BBIMTOJHEHBI, OT/ICJIbHBIC U3 BHITTOTHEHHBIX 33aJIaHUN COACpIKAT
OIITHOKH.

«He 3auteno»

Teopernueckoe comepxaHue Kypca OCBOCHO YaCTHYHO, HEOOXOIMMbIE HABBIKU
paboThl He CHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACIHHBIC U3 HUX,
OOJIBIITMHCTBO MIPETYCMOTPEHHBIX pabodeil yaeOHOM TporpaMMoil 3ajaHui He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIIMOKaMH, Ka4€CTBO MX
BBITIOJTHEHUS OI[EHEHO YHCIIOM 0aJlIOB, OJM3KUM K MUHUMYMY.

Tao0muua 5.



Tab6muna 6.

OuneHuBaHHe OTBETA HA IK3aMeHe

OneHka

XapakTepucTuka TpeOOBaHH K pe3ylbTaTtaM aTTectauuu B hopme
JK3aMeHa

«OTINYHO)

Teopernveckoe coaepkaHWe Kypca OCBOCHO IMOJHOCTBIO  0e3
npo0esioB, CHCTEMHO W TIIyOOKO, HEOOXOMUMbIC MPAKTHUYECKHE HAaBBIKH
pabOThI C OCBOCHHBIM MaTepuanioM c(hOpMHUPOBAHbI, BCE MPEITyCMOTPCHHBIC
paboueii yaeOHOUM MporpaMMoil yueOHbIe 3a/I1aHUs BBIIIOJIHEHBI O€3yIPEYHO,
KaueCTBO HX BBIINOJHCHUA OLICHCHO YHUCIOM 63,JIJ'IOB, 6JII/I3KI/IM K
MaKCUMYMY.

«Xopomo»

Teopernueckoe cojepkaHue Kypca OCBOEHO B 11€JIOM 0e3 MpoOenos,
HEOO0XOMMBIC TIPAKTUYECKHUE HABBIKUM PaOOTHI C OCBOSHHBIM MAaTEpUAJIOM B
OCHOBHOM  C(OPMHUPOBAHBI, Mpe1yCMOTpEeHHbIE pabouell  y4ueOHO
MpOrpaMMoil yueOHbI€ 3a/laHusl BHIMOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSIMH,
KAauecTBO BBIMIOJIHEHUsI OONBIIMHCTBA 33/JIaHUN  OIICHEHO YHCIOM OasioB,
OJIM3KUM K MAaKCUMYyMY.

«yIIOBJ'ICTBOI)I/IT
CJIIBHO»

Teopernueckoe copep)kaHue Kypca OCBOCHO OOJblLIeH 4acTbio, HO
npobensl  HE  HOCAT — CYIIECTBEHHOIO — XapakTepa, HeoOXOAUMbIe
IIPAKTUYECKHE HaBBIKM PAOOTHI C OCBOCHHBIM MAaTE€PHAIIOM B OCHOBHOM
chopMUpOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHbIX pabodeil yueOHOM
MIPOrpaMMoOil y4eOHBIX 3a/laHUl BBIIIOJHEHBI, OTJEJIbHBIE U3 BHIIOJHEHHBIX
3aJIaHUM COJIEPIKAT OIIMOKH.

«HeynosnerBop
UTEJIBHO»

Teopetuueckoe coJiep)KaHue Kypca  OCBOEHO YaCTUYHO,
HeoOXO/IMMbIE HaBBIKM paboOThl HE chopMHpOBaHBl WIH CHOPMUPOBAHBI
OTJIeTIbHBIE W3 HUX, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil yueOHOM
nporpaMMoil y4eOHBIX 3a/JlaHUil He BBINOJHEHO JHOO BBIIOJIHEHO C
rpyObIMU OIIMOKaMM, KaueCTBO UX BBIMOJHEHHS OLEHEHO YHMCIOM OallioB,
OJM3KUM K MUHUMYMY.




Bonpocel u 3aaHus I KOHTPOJISL pA00THI CTY€HTOB 10 JUCHUILIMHE « J[oNOJIHUTe/IbHbIE [V1aBbI JIUHEeHOU

ajaredpbD»

Bomnpocsl K 3k3aMeHy

1. JInHeMHble onepaTopbl U UX MaTpUYHasA 3anuck. Mpumepsbl.

2 .CoOcTBeHHEBIE BCKTOPBI U COOCTBEHHBIE 3HAYEHMS TUHEHHOTO orneparopa: CymeCTBOBaAaHUE, BBIYUCIICHHUC.

3. IIpocTpaHCTBO JIUHEHHBIX ONEPATOPOB.

4. HUTBIIOTEHTHBIE ONEepaTOPHI (OIpeereHue, mpocTeiue cBoiicTBa). JKopiaHoBa KieTka.

5. ObpaTHast MaTpHIIa: KpUTEpHil 0OPATEMOCTH, MeTOT ['aycca BEIYHUCICHHUS 00OpaTHOW MaTPHIIBL.

6. VHBapuaHThl TMHEHHOTO oneparopa. IHBapraHTHbIE TOANIPOCTPAHCTBA.

7. HpI/IBe,I[eHI/IC 3pMHTOBOﬁ MaTpulbl K JUAroHaJIbHOMY BUY YHUTAPHBIM npeo6pa30BaHHeM.

8.

9.

10.
11.
12.

13.
14.
15.

16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.
28.

29.
30.
31.
32.
33.

MuHuManbHbIN IOJIMHOM U MHBApUAaHTHBIE MTOANpocTpaHcTBa. CrieKTpaibHasi TeopeMa /sl IMHEHHOTo
orepaTopa NpOU3BOJIBHOTO BUAA.

Snpo u oOpa3 nuHeitHOro omneparopa. Teopema o supe u oopaze. DyHKIIUU MaTPHI] U ONIEPATOPOB.

VY pTpauHBapHaHTHBIE IOANIPOCTPAHCTBA.

YHUTApHBIN U OPTOrOHAIBHBIN ONEPATOPHI: OCHOBHBIE OIIPEIEICHUS U CBOMCTBA.

OPMHUTOB U CAMOCOIIPSIKEHHBIN ONEpaTOPhl B €BKJINI0BOM IIPOCTPAHCTBE: CIIEKTpaJIbHAsA TEOpEMa,
MUHHMAJIBHOE CBOMCTBO.

ITpeoOpa3oBanue koopauHAT BeKTOpoB X M X* mpu 3ameHe Oasuca.

[TpeoOpa3oBanue MaTpHUIlbl IMHEHHOTO onepatopa A npu 3ameHe 6aszuca. [IpeobpazoBanue nogo0us
Pasnoxxenne TMHEHHOTO MPOCTPAHCTBA B CYMMY MTOANIPOCTPAHCTB. 2-51 Te0peMa o sape U odpase.
TeopeMa o mpoekTopax.

OproroHanbHble CUCTEMBI BEKTOPOB: K03 duunentsl Pypre, HepaBeHcTBa beccens u [lapceBans
Omnpenenurens IMHEHHOrO oniepaTopa. BHeWIHss cTeneHb oneparopa.

CtpyKkTypa HUIBIOTEHTHOTO oneparopa. basuc XXopaana (0630p).

3amava o NEPIEHANUKYIISIPE.

’KopmanoBa ¢opma MaTpuIlbl IMHEHHOTO ONIEpaTopa.

OproronanbHOocTh. OpToroHansHeIi 6asuc. [Iponecc oproronanuzanuu ['pama-IImuara.
KommuiekcHoe eBKINI0BO NpocTpaHCTBO. OCHOBHBIE HEPABEHCTBA.

BemecTBeHHOE €BKIIMIOBO U MICEBOEBKINIOBO TPOCTPaHCTBO. OCHOBHBIE HEPABEHCTBA.
KBanpatuunsie GopMbI: 3aKOH HHEPIIUU KBAAPATUIHON (POPMBIL.

WHBapraHThI IMHEWHOTO onieparopa. IHBapraHTHBIE TOANIPOCTPAHCTBA.

He3zaBucumocTs onpeaenuress oneparopa ot 6aszuca. TeopemMa yMHOXKEHHS OTIpeIeNUTENEH.

bazuc u pa3sMepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

[TogmpocTpaHCcTBa IMHEMHOTO MPOCTPAHCTBA: CyMMa U IIEPECECUECHUE MOAIIPOCTPAHCTB, IIPsiMasi CyMMa,
JOTIOTHEHHUE.

AnbprepHatuBa Opearosnpma A JIMHEHHOW CUCTEMBI ypaBHEHUI.

Teopema 0 pa3inoKeHUN OMPEAETUTENS 110 JIEMEHTaM CTPOKHU MIIH CTOJI0LA.

Otob6paxenus. Jlunerinsle popmbl. ConpsiKeHHOE TPOCTPAHCTBO.

N3omophu3m TUHEHHBIX TPOCTPAHCTB.

Panr matpunsl. Teopema o 6a3ucHOM MUHOpE.



34. KopnanoBa (hopma MaTpHUILIbl TMHEHHOTO ONIEpaTOpa.
35. Jlunelinas 3aBUCUMOCTh BEKTOPOB. OCHOBHBIE JIEMMBbI O JTMHEHHON 3aBUCIMOCTH
36. [Ipoun3sBeneHue MOMMIIMHEHHBIX ()OPM U €r0 CBOMCTBA.

37. HepaseHcTBO Kowun-byHakoBckoro

38. IIpsiMble METOBI pelIeHHsI CUCTEM JIMHEHHBIX ypaBHeHui. LU - pasnoxkeHue. BeiOop rmaBHOTo sneMeHTa.

39. IIpsiMble METOABI pEIICHNsI CHCTEM JIMHEHHBIX YpaBHEHHH. Pa3noskeHne Ha OpTOrOHATIBHBIN U TPEYTOJIbHBIN
MHOXUTCIIN.

40. MNpamble MeToAbl PELIEHUA CUCTEM IMHENHBIX YPaBHEHW.
IIpakTHYeckne 3a1aHuA

1.3amana ogHOpOAHAS CUCTEMA JIMHEHHBIX ypaBHeHUH. Tpedyercs:

a) JI0Ka3aTh, 4YTO CUCTEMA UMEET HETPUBUAIBLHOE PEIICHUE.

0) HaiiTh 0a3uC MPOCTPAHCTBA peleHnu (HyHIaMEHTATBHYIO CUCTEMY PEIICHUI )

B) 3amucaTh 00IIee PEIICHUE CHCTEMBI.

X, =X, = X3 =X, =0
X +2X, +X,=0
3X, + X3 +2%, =0
X, +5X, =X, +3%x, =0
2. B mpoctpanctBe  R”B Gasuce {el,ez} 3aJ1aHbl BEKTOPBI
a=A-li+4 -1, b=p-l,+p5,l,, C=p-li+y, L,
TpeOyercsi: a) 10Ka3aTh, 4TO BEKTOpPHI & U b 0Opa3yrot 6a3suc;
0) 3ammcaTth MaTpPUILy Iepexoaa oT Oaszuca {K 4 2} K Oasucy {a, b};
B) HaliTH KOOPJIMHATHI BEKTOpaA ¢ B Oa3uce {a, b}.
a=3(,—(,, b=¢-20,, c=4/,-30,.
3. Ucnosp3ys TeopHio KBaJApaTUIHbIX OPM, IPUBECTU K KAHOHUYECKOMY BUY YPaBHCHUE JIMHUU BTOPOTO
nopsaka. 3anucars Gpopmy npeodpa3oBaHHs KOOPIHHAT.
—2x* =2y* +2xy+3=0
4.3anmana OTHOPO/IHAS CUCTEMa JIMHEWHBIX ypaBHEeHuU. Tpedyercs:
a) JI0Ka3aTb, YTO CHCTEMa UMEeT HETPUBUAIILHOE PEIICHHE.
0) HaliTh 0a3uc MPOCTpaHCTBA pelieHui (PyHAaMEHTAIbHYIO CUCTEMY PEIICHUI )
B) 3amucaTh 00Ilee PEeIIeHUE CUCTEMBI.

X, +2X, —3X; —2X, =0
4%, + X, -X; =X, =0
3X; =X, +2%; +X, =0

7%, + X, =0

5 B npoctpancTBe R’ B Gasuce {el, e2} 3a/1aHbl BEKTOPHI
a=A-li+Al,, b=p-li+B,-l, C=ylity,-L,

TpeOyercsi: a) fo0Ka3aTh, 4TO BEKTOpPHI & 1 b oOpa3zyrot Ga3zuc;
0) 3amucaTh MaTpUILy repexoaa oT Oazuca {f wl 2} K Oazucy {a, b};

B) HATH KOOpIMHATHI BEKTOpa ¢ B Oa3uce {a, b}.
a=30,+0, b=0+20, c=30, -4,
A(4,410), B(7,10,2), C(2,8,4) D(9,86,9)

5. Ucnonb3ys Teopuio KBagpaTUYHbIX (GOpPM, MPUBECTH K KAHOHUYECKOMY BU]ly YpaBHEHUE JIMHUUA BTOPOTO
nopsijika. 3anucarb Gopmy npeoOpa3oBaHusl KOOPIUHAT.



TX2 —Ty? +2xy =24
6.3agaHa oTHOPOHAS CHCTEMa JIMHEHHBIX ypaBHeHUH. Tpedyercs:
a) I0Ka3aTh, 9YTO CHCTEMa UMEET HETPUBHAIILHOE PEIICHHUE.
0) HaiiTh 0a3uC MPOCTPAHCTBA peneHnu (HyHIaMEHTATBHYIO CUCTEMY PEIICHUI )
B) 3amucaTh 00IIee PeIICHUE CHCTEMBI.

2%, +X; +X, =0
2X, —3X, +2X,; +2X, =0
3X, — X;— X, =0
2%, +3X, =0
7. B mpoctpanctBe  R”B Ga3nuce {el,ez} 3aJ1aHbl BEKTOPBI

a=A-li+4 -1, b=B b+, 4, C=p-li+y,-L,
TpeOyercsi: a) 1oKa3aTh, 4TO BEKTOpPHI & U b 0Opa3yrot 6a3zuc;
0) 3ammcaTth MaTpPUILy Iepexoaa oT Oaszuca {f 4 2} K Oasucy {a, b};

B) HAMTU KOOPIMHATHI BEKTOpa ¢ B O6azuce {a, b}.
a=/0,+3(,, b=20,+4¢,, c=-30(,+50,.

8. Mcnonb3ys TeopHIo KBaApaTUYHBIX OPM, IPUBECTU K KAHOHUYECKOMY BUIY YPaBHEHUE JIMHUU BTOPOTO
nopsijika. 3anucarb opmy npeoOpa3oBaHus KOOPIUHAT.

5X% + 4/6xy + 7y? = 22

3.3aZaHa 04HOPOAHAA CUCTEMA /IMHEWHDBIX ypaBHeHUIA. TpebyeTca:
a) AlO0Ka3aTb, YTO CUCTEMA MUMEET HETPMBMA/IbHOE pPeLleHMeE.
6) HaltTn Basnc NpocTpaHCTBa peleHuit (pyHAaMEeHTaNbHYIO CUCTEMY PELLIEHMIA)

B) 3anncaTb o6m,ee peweHne cucrtemol.

2X, + X, = X3 —X, =0
—X, +4x,+5%, =0
2X, +3X; +4x, =0

2X, +2X, —5X; —6Xx, =0

9. B npoctpaHctee R’ B 6asuce {el,ez} 3a/laHbl BEKTOPbI
a=A-li+4,-0,, b=p-li+B, L, C=p-li+y, L,
TpebyeTcsa: a) AOKa3aTb, YTO BEKTOPbI a U b 06pasyloT 6asuc;

6) 3anucaTb MaTpuLy nepexona ot 6asuca {Kl,fz} K 6asucy {a,b};
B) HAalTM KOOPAMHATbLI BEKTOpPA ¢ B H6asunce {a,b}.
a=—(,-20,, b=3¢,+20,, c=-20,—1,.

10. Mcnonb3ys Teoputo KBagpPaTUYHbIX GOPM, NPUBECTU K KAHOHUYECKOMY BMAY YPaBHEHWE IMHUKM BTOPOTO NopAaKa.
3anucatb dopmy npeobpa3oBaHMsA KOOPAMHAT.



4x* +4y® +2xy =15
11.3apaHa ogHOpoAHAn cMCTEMa IMHENHbIX YpaBHEHMI. TpebyeTca:
a) AlOKa3aTb, YTO CUCTEMA UMEET HETPMBMA/IbHOE pPeLleHUe.
6) HallTn 6asnc NpocTpaHCTBa pelweHni (pyHAaMeHTaNbHYIO CUCTEMY PELLIEHMIA)

B) 3anncaTb o6u.|,ee peweHne cucrtemol.

X, —2X, =X, =0

3X; +2X; +X%, =0

4%, —2X, + 2%, =0

2%, +2X, + 2%, + 2%, =0

12. B npoctpatctee R’ B 6asuce {el,ez} 3a/laHbl BEKTOPbI
a=A-li+4-1,, b=p-li+B,4, C=p-lit+y, L,
TpebyeTcsa: a) AOKa3aTb, YTO BEKTOPbI a U b 06pasytoT 6aswuc;

6) 3anucaTtb maTpumuy nepexoga ot 6asmuca {Kl,ﬁz} K 6asucy {a,b};
B) HaliTM KOOPAMHaTbI BeKTOpa € B Hasuce {a,b}.
a=20,+40,, b=20,+30,, c=-2(,+50,.

13. Mcnonb3ys Teoputo KBagpPaTUUHbIX GOPM, NPUBECTU K KAHOHUYECKOMY BMUAY YPaBHEHME IMHUKM BTOPOTO NopAaKa.
3anucatb dopmy npeobpasoBaHMA KOOpPAMHAT.

3x* +3y* +4xy =5
14.3apaHa 04HOPOAHAA CUCTEMA IMHEWNHDBIX YpaBHeHWI. TpebyeTca:
a) A0Ka3aTb, YTO CUCTEMA MMEET HETPUBUA/IbHOE pPeLLEHME.
6) HallTn Basnc NpocTpaHCTBa pelleHui (pyHAaMEHTANbHYIO CUCTEMY PELLEHMIA)
B) 3anucatb obluee pelleHe CUCTEMBI.

9%, — X, =0

3X; + X, - X3 +2%X, =0
8X, — X, +2x, =0
2%, —2X, + X3 —2X, =0

15. B npocTpaHcTBe R’ B 6a3uce {el,ez} 33/1aHbl BEKTOPbI

a=A-li+4-1,, b=g-l,+p,-l,, C=yLy+y, L,

TpebyeTca: a) AOKa3aTb, YTO BEKTOPbI a U b 06pa3ytoT 6a3uc;



6) 3anucaTb maTpuLy nepexona ot 6asuca {fl,fz} K 6asmcy {a,b};

B) HaliTW KOOPAMHaTbI BeKTOpa ¢ B Hasuce {a,b}.
a=-20,+4¢,, b=20,+1,, c=4/,+30,.
16.3aaaHa ogHOPOAHAA CUCTEMA IMHENHDBIX YpaBHeHWI. TpebyeTca:

a) A0Ka3aTb, YTO CUCTEMA UMEET HETPUBUA/IbHOE peLleHNe.

6) HavTK Basnc NpocTpaHCTBa peleHnin (PyHLAMEHTANbHYIO CUCTEMY PELLUEeHWI)
B) 3anucaTb obLLee pelleHne CUCTEMBI.

—X =X, +2X;+X, =0
-3x,+2X, +X%,=0
-AX, + X, +2X,+ 2%, =0
2%, —3X, +2X, =0

17. B npoctpaHctee R’ B 6asuce {el,ez} 3aZlaHbl BEKTOPbI
a=A4-li+4,0,, b=p-li+B,, C=p-lit+y, L,
TpebyeTcs: a) 4OKa3aTb, YTO BEKTOPbLI a U b 0bpasyoT 6asuc;

6) 3anucaTb maTpuLy nepexosna ot 6asuca {ﬁl,fz} K 6asucy {a,b};

B) HAWTU KOOPANHATbLI BEKTOPA ¢ B basuce {a,b}.

a=20,—0, b=50,+40,  c=5(,+(,.

18. a) AOKa3aTb, YTO CUCTEMA MMEET HETPUBMA/IbHOE peLleHue.
6) HaltTn Bbasnc NPoCTPaHCTBa pelleHui (GyHAaMEHTaNbHYIO CUCTEMY PELLIEHMUIA)

B) 3anncaTb o6m,ee peweHne cucrtemol.

4x, +3X, =X, —2X, =0
— X, +2X, + X =0
3%, +5x, -2x,=0
5%, + X, —2X; —2X, =0

19. B npocTpaHcTBe R’ B 6a3uce {el,ez} 33/1aHbl BEKTOPBbI
a=A-li+4,-0,, b=p-li+B, L, C=p-li+y, L,
TpebyeTca: a) AOKa3aTb, YTO BEKTOPLI a U b 06pa3syoT H6asuc;

6) 3anucaTb MaTpuLy nepexoaa ot 6asuca {fl,fz} K 6asucy {a,b};



B) HAalTM KOOpPAMHATbLI BEKTOpa ¢ B 6asunce {a,b}.

a=40,+30, b=50,+(,  c=20,+2(,.

YCTHBIH SK3AMEH (BK3AMEHAIIHOHHBIE BUJIETHI )
JK3aMeHAMOHHLIN omier Ne 1

1. ba3uc u pa3aMepHOCTh JIMHEHHOTO TIPOCTPAHCTBA.
2. CumMeTpu4HbIe U anTHcuMMeTpuyHble [1JID
JK3aMeHAMOHHBIH OmiteT Ne 2

1. l'eomerpuyeckoe uccienoBanue cucreM. Teopema Kponekepa-Kanemmu (reomerpuueckas popMyJIupOBKa) U €€
CJIEJICTBHSL.

2. Basuc JMHERHOro MpoCTpaHCcTBa aHTHCHMMETpHYHBIX T1JI® BanentHocTH (p,0). Jl0Ka3aTeabCcTBO MOIHOT
OK3aMeHAMOHHBII OmitetT Ne 3

1. TloampoctpaHcTBa JHHEHHOrO MPOCTPAHCTBA: CyMMa W MEPECEYCHHE MOANPOCTPAHCTB, MpsMas CyMMa,
JOTIOJTHEHHE.

2. Basuc nuHelHOro mpoctpaHcTBa aHTUcUMMeTpuuHbix [1JI® BanentHoctH (p,0). J[0Ka3areiabCTBO JMHEHHOM
HE3aBHCHUMOCTH.

JK3aMeHAIMOHHBI OmitetT Ne 4
1. Jluneiinas 3aBUCHMOCTH BeKTOPOB. OCHOBHBIE JIEMMBI O JIHHCHHOH 3aBHCHMOCTH.
2. Buemnee ymuoxenue I1JI® u ero cBoiicTaa.

IK3aMeHAUMOHHBbIH OuyeT NeS
1. CxanstpHoe npou3Be/IcHHE BEKTOPOB U €r0 CBOMCTBA.

2. OyHjaMeHTalbHass CUCTEMA DEIIEHUH JIMHEWHOM OXHOPOMHOM cucreMbl. OOlIee pElleHUe OAHOPOIAHBIX |
HEOJHOPOJHBIX CUCTEM.

IK3aMeHAIMOHHEIN OnyeT Ne 6
1. Anbreprarua ®pearonbMa s THHERHOM CUCTEMBI YPaBHEHUIA.
2. Teopema 0 pa3JIOKEHUH OIIPEICIUTEINS [0 HIIEMEHTAM CTPOKH HJIH CTOJIONIA.

IK3aMeHAUMOHHBbIH Ouyer Ne 7
1. l'eomeTpuueckoe uccienoBanune cucreM. Teopema Kponekepa-Kanemmu (reomerpudeckast popMysIMpoBKa) U ee
CJIEJICTBUSL.

2. Orobpaxenus. Jluneiiabie hopmbl. CONMpsHKEHHOE TPOCTPAHCTBO.

JK3aMeHAIlMOHHEIN Omier Ne 8

1. Jluneitnpie anreOpanueckwe cucTeMbl. [eomeTpuueckoe uccnenoBanue cucreM. Teopema Kpamepa
(reomerpudeckas GopMyITHPOBKA).
2. Kpurepuii TMHEHHON 3aBUCHMOCTH HAGOpa BEKTOPOB.

IK3aMeHALMOHHEIN Onyer Ne 9
1. 3amMeHa KOOpAMHAT IIPU MEPEXOJIE K HOBOM CHCTEME OTCUeTa. MaTpHIia nepexoa.
2. TloanpocTpaHCTBa IMHEMHOTO POCTPAHCTBA: CyMMa M IIEPECEYEHHE MOANPOCTPAHCTB, IPSIMast CyMMa, JOMOIHEHHE.

JK3aMeHAIMOHHELIN omier Ne 10

1. MMoampocTpaHcTBa JIMHEWHOrO MPOCTPAHCTBA: ONPEICICHUE, TNPUMEPHI, JIMHEHHas O000J0YKa, JIHMHEHHOE
MHOT000pa3ue.



2. OmnpeieuTeN 1 X OCHOBHBIE CBOMCTBA (0€3 TEOPEMBI O Pa3I0KEHNUH OMPEAEITUTENS 110 DIEMEHTAM CTPOKH WIIH
cTono1a).

JK3aMeHANMOHHBIH Omiter Ne 11
1. M3oMopdu3M ITHHEHHBIX IPOCTPAHCTB.
2. Basuc JTMHEHHOro NPOCTPaHCTBa aHTUCUMMETpUUHbIX [1JID Banentaoctu (p,0). Jl0Ka3aTebCTBO MOTHOTHL.

IK3aMeHAUMOHHLIN OneT Ne 12
1. Basuc u pa3mMepHOCTb JIMHEHHOTO MPOCTPAHCTBRA.
2. CuMmMmeTpuuHble M anTucuMMeTpudnble [TJI®. Onepanuy CHMMETPU3AIUKE M AHTHCHMMETPU3ALHH.

IK3aMeHAUMOHHBIH OmiteT Ne 13
1. Jluneiinas 3aBUCUMOCTL BEKTOPOB. OCHOBHBIE JIEMMBI O JTMHEHHON 3aBUCUMOCTH.
2. Panr marpuisl. Teopema 0 6a3sHCHOM MHHODE.



[EEN

JK3aMeHAHOHHBII Oniter Ne 14

1. JTuneiinoe npocrpanctBo. [IpuMephl TMHEHHBIX IPOCTPAHCTB.

2. Basuc JMHEHHOro MpocTpaHcTBa aHTHCHMMMETpUYHBIX [LJID BanentHoctH (p,0). J[OKA3aTeNbCTBO JIMHEHHON
HE3aBUCUMOCTH.

JK3aMeHAIMOHHLIN omier Ne 15

1. JIunelinple onepaTophl ¥ UX MaTpUyHas 3anuch. [Ipumepsl.
2. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHUS IMHEHHOTO OIepaTopa: CyleCTBOBAaHUE,
BBIYMCIICHHE.

JK3aMeHAIMOHHLIN omier Ne 16
1. AnreOpa onepaTopoB M MaTpHIL.
2.HunbrmoTeHTHBIE oniepaTophl (onpeneaeHue, mpocTeime cBoicTBa). JKopaaHnosa kieTka. 2.

IK3aMeHAIMOHHELIN onier Ne 17

1. SInpo u 06pa3 nuHelHorO omneparopa. Teopema o siape U oOpaze. OyHKIIUKA MATPUIL U OIIEPATOPOB.
2. YIbTpauHBapUaHTHBIE TIOIPOCTPAHCTBA.

JK3aMeHAlMOHHBIH Omier Ne 18

. ODyHIaMeHTanbHas CHUCTeMa pelIeHHHd IJMHEHHONW OJHOpOmHOM cuctembl. OOmiee pemieHre OTHOPOAHBIX U

HEOJTHOPOTHBIX CHCTEM.

. [IpousBenenne MONMMIMHEHHBIX ()OPM U €r0 CBOMCTBA.

JK3aMeHAlMOHHBIH Omier Ne 19

. AnpTepHaTuBa Opearonbpma Ui IMHEHHOM CUCTEMbI YpaBHEHUH.
. OtoOpaxenus. JIuneitnsie popmbl. ConpspkeHHOE MPOCTPAHCTBO.

IK3aMeHAUMOHHBbINA Omiter Ne 20

1. l'eomerpuyeckoe uccienoBanue cucreM. Teopema Kponekepa-Kanemm (reomerpuueckast popMyJIMpOBKa) U €€
CIIEJICTBHSL.

2. basuc muneiinoro npoctpanctsa [1JI® BasentHocTH (p,q).

JK3aMeHAllMOHHBIN Omiaer Ne 21

. Jluneiinblie anredpanyeckue cucTeMbl. ['eoMeTprueckoe ucciaenoBanue cucteM. Teopema Kpamepa (reomerpudeckast

(hopmynpoBKa).

. Onpez[eJmTeJm U UX OCHOBHEIE CBOMCTBAa (663 TCOPEMBI O PA3JIOKCHUN ONPCACIUTCIIA MO 3JICMCHTAM CTPOKHU HIIN

CTOJIONA).

9K3aMeHAIIHOHHBLIH OnyteT Ne 22

1. TMoampocTpaHcTBa JIMHEWHOrO NPOCTPAHCTBA: CyMMa MW IEPECEYEHHE IOANPOCTPAHCTB, MpsMas CyMMa,
JIOTIOJTHEHUE.

2. Teopembl Kpamepa u Kponekepa-Kanemnu (popMyaMpoBKH, HCIIOIB3YIOIIUE ONPEAETUTENN U PAHT MaTPHIIBI).

IK3aMeHAMOHHBIH OmiteT Ne23
1. Vzomopdu3m ITMHENRHBIX IPOCTPAHCTB.
2. Teopembl Kpamepa u Kponekepa-Kanemu (popMyITMpOBKH, UCIIOIb3YIOIIUE OMPEIETUTENM U PAHT MATPHIIBI).



[EEN

JK3aMeHAMOHHBII Ouier Ne 24

1. TMoampocTpaHcTBa IMHEHHOrO IPOCTPAHCTBA: ONPEACICHHE, MPUMEPHI, JIMHEHHAs 000JI04Ka,
JIMHEHHOE MHOTOOOpa3ue.

2. Panr matpuipl. Teopema o 0a3MCHOM MHHOPE.

JK3aMeHAMOHHBIH Oniter Ne 25
1. Basuc u pasMepHOCTb JIMHEWHOTO MPOCTPAHCTBA.
2. Buemnee ymuoxenue I1JI® u ero cBoicTaa.

JK3aMeHAUMOHHBII Ouier Ne 26
1. JInnetinoe mpocTpaHcTBO. [IprMepsl THHEHHBIX TIPOCTPAHCTBR.
2.. Kputepwnii nuHeiiHO# 3aBUCUMOCTH HaOOpa BEKTOPOB.

JK3aMeHALUOHHBIH Ouiter Ne 27
1. Jluneiinas 3aBUCHMOCTE BeKTOPOB. OCHOBHBIE JIEMMBI O JINHEHHOI 3aBHCHMOCTH.
2. TlpousseieHue TOMMINHEWHBIX (POPM M €TI0 CBOMCTBA.

IK3aMeHAIMOHHELIN Omier Ne 28
1. TTone KOMIJIEKCHBIX YKCE.
2. Teopema 0 pa3oKEHUH OIPEIETUTENIS 10 DIIEMEHTaM CTPOKH HITH CTOJIOIA.

IK3aMeHAIMOHHBIH Omiter Ne 29
1. BameHna KOOpaMHAT ITPH MEPEXOJIE K HOBOM CHCTEME OTCUeTa. MaTpuiia repexoa.
2. Orobpakenus. Jluneitusie popmbl. CONPsHKEHHOE TPOCTPAHCTBO.

IK3aMeHAUMOHHBbIN Ouiter Ne 30

1. AnreGpandeckue CTPYKTYpbI: TPYIINa, KOJBIIO, MOJIE.

2. Ompezienurelld ¥ MX OCHOBHBIE CBOWCTBa (0€3 TEOPEMBI O PA3JIOKEHHH OIPEACTUTENS TI0
3JIEMEHTaM CTPOKHU WM CTOJIONA).

IK3aMeHANMOHHBI Omiter Ne 31

1. izomopdu3m NHHEHRHBIX IPOCTPAHCTB.

2. Baszuc nuHEMHOro npocTpancTsa antucumMeTpuunbix [1JI® BanentHocty (p,0). Jloka3arenscTBo
MOJTHOTHI.

JK3aMeHAHMOHHBIH OuJer Ne 32
1. Anbrepratusa @pearonbma JUist TMHERHOM CHCTEMBI YPAaBHEHUIA.
2. Tonmnuneiinsie popmel (IIJID): 0CHOBHBIE ONPE/IETIEHUs, TEH30D, SKBUBAJIEHTHOE 3a1anue [1J1D.

IK3aMeHAMOHHBIH Onier Ne 33

1. Jluneiinpie anrebpavyeckue CUCTEMBI. [ €OMETPHYECKOE MCCIIEI0BaHUE CHCTEM. Teopema
Kpamepa (reomerpuueckas GopMyITupOBKa).

2. Basuc nuneiinoro npocrtpanctsa [1JI® BanenTHOCTH (p,q).

JK3aMeHAIlMOHHLIN Omier Ne 34

. AnpTepHaTuBa @pearonbpma Ui IMHEHHON CUCTEMBI YPaBHEHUH.
. Teopema 0 pa3yI0KEeHUH OIPEACIUTENS IO JIEMEHTaM CTPOKH WJIN CTONIOMA.

JK3aMeHAHOHHBIH OnjieT Ne 35

1. ®ynngamenranbHas cucTeMa pPEIICHHH JIMHEWHOW OJHOPOAHON cucreMbl. OOliee pemieHue
OIHOPOAHBIX U HECOAHOPOAHBIX CUCTEM.

2. Tonununeiinsie Gopmbl (ITJID): 0CHOBHBIE ONPEEIEHHs, TEH30D, DKBUBAJIEHTHOE 3a1anue [1J1D.

IK3aMeHAIMOHHEINH ouj1eT Ne 36



1. JTuneiinoe npocrpadcTBo. [IpuMephI TMHEHHBIX IPOCTPAHCTB.
2. bazuc IUMHENHOro npocTpaHcTBa aHTUCHMMMeTpuuHbX I1JID Banentnoctu (p,0). JloKa3aTeabCcTBO

1.

2.

JIMHENHOW HE3aBUCUMOCTH.

IK3aMeHALUMOHHEINH OuiteT Ne 37
1. MoampocTpaHcTBa JIMHEWHOrO MPOCTPAHCTBA: OMpEETIeHHE, MPUMEPHI, JHHEHHAs 000JI0uKa,
TUHEHHOE MHOTO0Opa3ue.

2. CUMMETpUYHBIE U a"HTucummerpuunsie  I1JID. Ormeparui ~ CHMMETpH3aIllid =~ U
AHTUCUMMETPHU3ALIUU.

IK3aMeHAUMOHHBIH OMteT Ne 38
1. Mzomopdu3M JTHHEHHBIX IPOCTPAHCTB.
2. Panr matpunbl. Teopema 0 6a3uCHOM MHHODE.

IK3aMeHAIMOHHEIN omier Ne 39

1. IlpeoOpa3zoBanue MaTpulbl TMHEWHOTO ornieparopa A mnpu 3aMeHe O6asuca.
[IpeoOpazoBanue moa00wms.

. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHUS JIMHEWHOTO OIepaTopa:

CYIICCTBOBAHHNC,BBIYNCIICHUC.

JK3aMeHAIMOHHBIH OnJier Ne 40

IloxmpocTpaHCTBa JMHEWHOTO IPOCTPAHCTBA: CyMMa M IIEPECEUEHHUE IOAIPOCTPAHCTB, MHpsAMas
CyMMa, JOIOJIHEHHE.

[MpousBeneHre NOMUIMHEHHBIX (POPM U €TO CBOHCTBA.



