MNMHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmmn kacdegpomn
__ CUCTEMHOro aHanu3a v ynpasneHus

HauMmeHosaHue kaghedpbl, omeeyarowiel 3a peanusayuro QUCYUNIUHbI

St S 3aodopoxHul B.T.
é e nodnuck, pacwugposka nodnucu
ki 29.05.2023 r.

PABOYASA NPOrPAMMA YYEBHOW ANCLUUNINUHBI
B1.0.12 Anreb6pa
Ko0 u HaumeHogaHue ducyurniuHbl 8 COOMEEemMCcMmMaUU ¢ y4ebHbIM rnrnaHoM

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUA NoAroToBku/cneynanbHOCTH:
01.03.02 lNpuknadHass Mamemamuka U UHhopmamuka

2. Mpodunb nogroroBku/cneumnannsauma: basosnil 6510k ducyuniuH

3. KBanudukauma BbinyckHuka: 6akasiasp

4. ®opma oby4yeHun: OyHas

5. Kachegpa, oTBevalowas 3a peanmsauuio AUCUUNIIUHLI: KagheOpa cucmemMHO=20 aHanu3a u
yrpasneHusi

6. CoctaButenu nporpammsl: Kypbamos B.I"., 0.¢b.-M.H., rnpocp.

(®UO, yuyeHass cmeneHb, y4eHoe 38aHUE)

7. PekomeHgoBaHa: Hay4yHo-mMeTOoOM4YeCKMM COBETOM (hpakynbTeTa NpUKNagHoONW MaTeMaTuku,
NHpopMaTHKM 1 MexaHuku (npotokon Ne7 ot 26.05.2023)

(HaumeHogaHue pekomeHAyrwel cmpykmypsbi, ama, HOMep rpPomokKorna,

ommemku o rpodsieHUU 8HOCSIMCS 8PYYHYI0)

8. YuebHbIn roa: 2023/2024 CemecTp(bl): 1, 2.



9.llenn n 3apayum y4e6HON ANCLUNIIUHbI

Llenn n 3agaym yyebHOM AMCUMNINHBI

Llensmu oceoeHusi yuebHoU ducyurniiuHbl S81151I0MCS:
- oby4yeHne CTyOeHTOB OCHOBaM nWHeEWHOW anrebpbl, O3HakomneHne ¢ abCTpakTHbIMK
mMoaensMmmn abctpakTtHon anrebpbl U crnekTpanbHOW Teopuen Ana (OpMUPOBaHUS YMEHUN U
HaBbIKOB MO MCMNOMb30BaHWIO (yHAAMEHTAnNbHbIX 3HAHWW, MOMyYeHHbIX B obnactu
MaTeMaTUYECKMX N eCTECTBEHHbIX HaYK, B NPOdeCCMOHanbHON eATEeNbHOCTH.

3adayu y4ebHoU OuCyuUNUHbI:

- 0TpaboTKa HaBbIKOB paboTbl C MaTpULaMKn U ONpeaenuTensamu;

- 0TpaboTKa HaBbLIKOB PELLEHNSA CUCTEM FIMHENHBIX YPaBHEHWN;

- 06y4nTb paboTe C NMHENHbIMK onepaTopamun, BUNMHENHBIMU U KBaAPaTUYHbIMU
doyHKUMOHanamu;

- 06y4nTb BbINOMHEHMIO 3aMeHbl Ba3unca;

- chopmmnpoBaTb 6a30Bble 3HAHUSA U HABLIKM PELLEHNSA TUMOBbLIX 3a4a4 C y4ETOM OCHOBHBbIX
NOHATUIN N OBOLLMX 3aKOHOMEPHOCTEN MO OCHOBHbIM pasaenam anrebpbl, OTHOCALLENCSA K
©a30BbIM gMCUUNIIMHAM MaTeEMaTUKW;

- chopMmpoBaTh NpaKTUYECKME HaBbIKN BbibOpa COBPEMEHHbLIX MaTEMaTUYECKNX
WHCTPYMEHTarnbHbIX CPEACTB, AN peLleHns NOCTaBlNeHHON 3a4ayun, aHanusa n nHTepnpeTaumm
pes3ynbTaToB.

10. MecTo y4e6HOM aucUMNNnHbI B cTpyKType OOI: JucumnnmHa oTHocuTCa kK 6asoBOMY LMKy
B1, obasarenbHasa 4YacTb.

TpebyeTcs 3HaHWEe Kypca «AHanUTUYECKOW reoMeTpumn» 1 oblias matemaTuyeckas KynbTypa,
npuobpeteHHas B wkone. Vcnonb3yetca npakTudeckn BO Bcex 6as3oBbiX MaTemMaTUyecKmx
Kypcax: «Matematnyecknin aHanmsy, «PyHKUMOHanbHbIM aHanuay», «[uddepeHunansHble
ypaBHeHUA», «HucneHHole metoabl», «MeToabl onTuMusauumy», «YpaBHeHNUAa MateMaTUyecKkomn
dusukuny», «KomnbroTepHas rpacduka» n gpyrue.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsi MO AucuUNnMHe/Moayno (3HaHWUSA, YMEHMUS,
HaBblK1), COOTHECEHHbIe C NIlaHUpyeMbIMN pe3ynbTaTaMu OCBOEHUA obpa3oBaTesibHOM
nporpamMmbl (KOMNETEHLUUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Kog(bl) WHamkaTop(bl) MnaHnpyemble pesynbTaTbl 00y4yeHus
KOMMEeTEHL MU
OrlK- CnocobeH OlnK-1.1 | demoHcTpupyeT 3HaTb: 3HaHMe OCHOB Teopumn
1 NPUMEHSATb 3HaHus,
yHOAMEHTanNbHbI OTHOCsLWMecs K | YMeTb: ymeHMe pelwatb TUMNOBble 3agayu
€ 3HaHu4, 6a30BbIM NPUMEHSTb METOAbI U aewn anrebpbl
norny4yeHHble B avcumnnmHam

obnactu MaTemaTmKy, BnageTtb: HaBblkaMu MPUMEHEHUSI MONYYEHHbIX

MatemaTU4eckux u MHOpMaTUKK 3HaHWU B y4€OHON N HAay4YHOW OeATENbHOCTU

(nnn) N €CTECTBEHHbIX
€CTECTBEHHbIX HayK.
Hayk, n OrkK-1.3 Mcnonbayet 3HaTb: 3HaHMe OCHOB Teopun
ucnonb3oBaTh UX B COBpPEMEHHbIE
npodeccuoHansHo mMaTtemaTtuyeckue YMeTb: ymeHuMe pewaTb TUMNOBble 3agadu
N oeaTenbHoCTH WHCTPYMEHTASbHbIE | MPUMEHSITL METOABI U uaen anrebpbl
cpencrtea Ans

peLleHmns BnageTtb: HaBblkaMu MPUMEHEHUSI MONYYEHHbIX

nocTaBneHHON 3HaHMIN B y4eBHON N Hay4YHOW AeATENbHOCTH

3agauu,
aHanusnpyert u
WHTEepnpeTupyeT
pesynbTarhbl.




12. O6bemM gucuunnuHbl B 3a4eTHbIX eauHMUax/yvac.(e coomsemcmeuu ¢ y4e6HbIM MIaHOM) —
8/288.

dopma NpoMeXyTOYHOMU aTTecTaLMm 2 3auema u 3K3aMeH

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

TpyaoemMKoCTb
Bug yyebHon paboTbl Bcero Mo cemecTpam
1 2
KoHTakTHast pabota 160 48 112
nexkummn 96 32 64
B TOM YmChe:
npakTudeckme 64 16 48
CamocTtosTenbHasi paborta 92 42 50
MpomexyTouHas atTectaums (015 3Kk3ameHa) 36 OTCYTCTBYET 36
Utoro: 288 90 198
13.1. CopepxaHue gUCLUNNUHDI
n/n Peanusauwns
pasgena
HaumeHoBaHuve pasgena c ONCUMMIIVHBI C
ofepXxaHve pasgerna QUCUUNIVHDI
ONCUMNITVHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK ™
1. Nlekyunm
1.1 MHoxecTBa 1 yHKUMM MoHaTne mHoxecTBa. Onepaumm Hag MHOXECTBaMM. Anrebpa 2-3

OnpepeneHne yHKUMN, 0O6paTHON PyHKLMN,
KOMMNO3ULMK PYHKLUMIA. OTHOLLIEHNE SKBUBANEHTHOCTW.

1.2 Yucna v MHOrouvneHs.! AKcMOMbI  HaTypanbHbiX 4ucen. Maremartnyeckasa | Anrebpa 2-3
uHaykumsa. [eneHue uUenbix 4ucen C  OCTaTKOM.
BeckoHeuHOCTb MHOXeCTBa NpPOCTbIX yucen.
OcHoBHasi Teopema apudpmetukn. OnpeneneHve
cpaBHeHus.  [lpuBegeHHass  cuctemMa  BblYETOB.
KonbueBble  cBonctBa. PauunoHanbHble — 4ucna.
BapvaHTbl  onpegeneHnss  KOMMMEKCHbIX — Yucen.
HekapToBa, TpUroHoOMeTpuyeckas "
aKcnoHeHumanoHaa ¢opMbl. [€eOMeTpUYECKUn CMbICH
onepauun. Anrebpauyeckne u  yHKUMOHAmbHbIE
MHorouneHbl. Onepaumu. [eneHne c ocTaTtkoM W
Teopema besy. PasnoxeHne Ha KOMMSEKCHble U
[eNnCcTBUTENbHbIE MHOXUTENN.

1.3 Matpuubl. Onpegenutenu | OnpegeneHne U TepMUHOMNOrUSA, CBs3aHHble ¢ | Anrebpa 2-3
2-ro u 3-ro nopsigka maTtpuuamu. Jencteusa ¢ matpuuamu. Onpegenenus n
npaevna BbluucneHus. CBoncTBa onpegenurenen.
MwuHopbl 1 anrebpanyeckme gononHeHus. [pumepsbl
BbluncreHus. PasnoxeHune onpegenntens no CTpoke u
ctonbuy. OnpepneneHue obGpaTHou maTtpuubl. Meton
NpUCcoegMHEHHOW MaTpuLbl.

14 CucTeMbl NIMHENHbIX TepmuHonorus, cBsi3aHHasi C cUCTeEMaMuM NUHEWNHbIX | Anrebpa 2-3
YpaBHEHUN. ypaBHeHun. Metog Kpamepa. MatpuyHas 3anucbh
CUCTEMBI JIMHENHbIX YypaBHeHu. MeTog obpaTtHoi
mMaTpuubl. MaTpuyHble ypaBHeHusi.  CTyneHyatble
MaTpuupl. MNpamon 1 obpaTHbI xo4 meToaa Maycca B
cnyyae HeBbIpOXAEHHOW cuctemMbl. Mogudukaums
mMeTona Naycca anga HaxoxaeHust obpaTHOW MaTpuLbl.
Kputepuii HECOBMECTHOCTM, OCHOBaHHbIA Ha MeToae
anemMeHTapHblX  nNpeobpasoBaHui. basucHble 1
cB0obOAHbIE HeusdBecTHble. MeToa anemeHTapHbIX




npeobpasoBaHU ONs  PeELIeHUs HeornpeneneHHon
CUCTEMBbI. Mogudmkaums wmetoga [aycca ans
BbIYUCIIEHUS onpeaenuTens MaTpuubl

1.5

Onpepenutenu
NPOM3BOJSILHOrO Nnopsiaka

MepectaHoBku. OnpegeneHve onpegenuTens n-ro
nopsgka wn ero ceouctBa. bnoyHble maTpuubl.
PasnoxeHne no ctpoke (ctonbuy). JlnHenHas
HEe3aBMCUMOCTb CTPOK (CTONBLOB).

PaHr matpuubl. Teopema o 6asmcHom muHope. Meton
OKaMMAILWMX MUHOPOB BblYUCIEHUS paHra. MeTona
3MNeMeHTapHbIX NPeobpasoBaHWMN BbIYUCIIEHUS paHra.
Teopema KpoHekepa—Kanennw.

Anrebpa 2-3

1.5

JInHenHble NpocTpaHcTBa

OnpegeneHue NMHENHOro NPOCTPaHCTBaA.
ApndmeTrnyeckoe nNnMHenHoe NPoCcTpaHCTBO. JIMHenHas
He3aBUCMMOCTb B JIMHEMHOM NpocTpaHcTBe. basuc.
PaamepHocTb.  llognpocTtpaHcTBa U JIMHENWHbIe
o6ornoykn. Cymma n nepeceyeHmne noanpocTpaHCTB.
Mpamasa cymma. dakTop-npoCTPaHCTBO.
lMpeobpasoBaHne koopauMHaT BeKTOpa MNpu 3ameHe
Basunca.

Anrebpa 2-3

1.7

JInHenHble onepaTopbl

OnpeneneHve nuHerHoro onepatopa. [encteus c
nuHerHbIMKM onepatopamun. OBpaTuMble TNUHENHble
onepartopbl. 30MOpdhHU3M NUHENHBLIX MNPOCTPAHCTB.
OOHOTUMNHOCTL  NUHeWnHbIX onepaTtopoB. Matpuua
NMHEHoro oneparopa. Agpo m obpas IMHENHOro
onepatopa. PaHr nuHerHoro onepatopa.
MpeobpasoBaHMe MaTpuULbl IMHENHOrO oneparopa

npu 3ameHe basuca.

Anre6pa 2-3

1.8

Hayana cnekTpanbHon
Teopum

Onpepenutens  onepatopa.  XapakTepucTU4ecKui
MHoroyneH. OnepaTopHblie ypaBHeHUs1. CobCTBEHHbIE
3HayeHnss ”n CcobCTBeHHble BekTopbl. basnc wu3
COOCTBEHHbIX BEKTOPOB. (POpMynvpoBKa TeopeMbl
>KopgaHa.

Anrebpa 2-3

1.9

EBknnaoBbI npocTpaHCcTBa

OnpeneneHve eBknuaoBa npocTpaHcTBa. Hopma B
€BKNMAoBOM npocTpaHcTBe. OpToroHanbHbIN Gasuc.
OpTtoroHanusauus Npama-LmnaTa. CkansipHoe
npovsseneHne B OpToOHOpMUpoBaHHOM 6asnce. Metoq
HaVMEHbLUNX KBagpaToB. OpToroHansHoe
gononHeHne. PasnoxeHune Lypa.

Anre6pa 2-3

JInHelHble, OUNUHENHbIE U
KBagpaTU4iHble
dyHKUMOHanbI

Onpepenexve NIMHEeNHOoro dyHKUMOHana.
ConpsixeHHoe NPOCTPaAHCTBO. ConpspKkeHHbIN
onepartop. CamoconpsikeHHbl onepartop. basuc un3
CODCTBEHHBIX BEKTOPOB CaMOCONPSPKEHHOTO
oneparopa. Onpepenenve OvnuHeriHoro
dyHKunoHana. MaTtpuua GunuHenHoro yHkUMoHana.
MpeobpasoBaHue MaTpuLbl BununHerHoro
dyHKUMoOHana npu 3ameHe 6asuca. CUMMeETPUYHbIE
bunuHenHble dyHKUMOHAnNbI. KBagpatunuHble
dyHKUNOHAnbI. MeTton JlarpaHxa  npuBeaeHus
KBagpaTUYHOro dyHKUMOHana K HopmanbHOMY BUAY.
Kputepuii Cunbaectpa.

Anrebpa 2-3

Anrebpanyeckune CTpyKTypbl

BHyTpeHHVe 1 BHeLWHWEe 3aKOHbI komno3vuuu. pynnel,
KonbLa, Tena, nonsa un anredpbl. Mopdunamel 1 dakTop-
CTPYKTYpbI. [OHSATME O KaTeropmsx.

Anrebpa 2-3

2. MpakTnyeckne 3aHATUA

2.1

MHoxecTBa 1 yHKUMM

MoHaTMe MHOXecTBa. Onepaunm Hag MHOXECTBaMMU.
OnpepeneHne yHKUMN, 0O6paTHON PyHKLUMN,
KOMMNO3ULMK PYHKLUMIA. OTHOLLIEHNE SKBUBANEHTHOCTW.

Anrebpa 2-3

2.2

Yucna v MHOro4neHsl

AKCHOMBbI  HaTypanbHbIX 4ucen. MaTtemaTtunyeckas
uHaykumsa. [eneHue uUenbix 4ucen C  OCTaTKOM.
BeckoHeuHOCTb MHOXeCTBa NpOCTbIX yucen.
OcHoBHasi Teopema apudpmetukn. OnpeneneHve
cpaBHeHus.  [lpuBegeHHass  cuctemMa  BblYETOB.
KonbueBble  cBonctBa. PauunoHanbHble — 4ucna.
BapuaHTbl  onpefeneHus  KOMMNEKCHbIX  Yucen.

Anrebpa 2-3




HekapToBa, TpUroHoOMeTpuyeckas "
aKcnoHeHumanosHasa ¢opMbl. [€eOMeTpUYEeCKUn CMbICI
onepauun. Anrebpauyeckne u  yHKUMOHAmbHbIE
MHorouneHbl. Onepauun. [eneHne c ocTaTkoMm WU
Teopema besy. PasnoxeHme Ha KOMMMEKCHble W
[eNnCcTBUTENbHbIE MHOXUTENN.

23

Matpuubl. Onpegenurtenu
2-ro u 3-ro nopsigka

Oencteus ¢ matpuuamu. OnpegeneHns u npasuna
BbluncrieHus. Ceonctea onpegenurenen. MuHopbl U
anrebpauyeckue gononHeHus. MNprmepbl BbIYUCNEHNS.
PasnoxeHune onpegnenutens no cTtpoke u ctonbuy.
Onpepenexve obpaTHom MaTpuubl. MeTop,
Np1UCcoegMHEHHOW MaTpuLbl.

Anre6pa 2-3

2.4

CucteMbl NNHENHbIX
YpaBHEHUN.

TepMmuHonorus, cBs3aHHas C cucTeMamMu FNHEWNHbIX
ypaBHeHun. Metog Kpamepa. MatpumyHasa 3anuck
CUCTEMBI JIMHEWHbIX YypaBHeHu. MeTog obpaTtHoi
MaTpuupbl. MaTpuyHbie ypaBHEHUS. CrtyneHuaTtble
mMaTpuubl. Npamon n obpaTHbIi xoa meToaa Maycca B
cnyyae HeBbIpOXAEHHOMW cuctemMbl. Mogudukaums
mMeTofa Naycca anga HaxoxaeHust obpaTHOW MaTpuLbl.
KpuTepunii HECOBMECTHOCTW, OCHOBaHHbLIN Ha MeTonde
3aNeMeHTapHbIX  npeobpasoBaHuin. basucHble n©
cBobogHble HeusBecTHble. MeTon anemeHTapHbIX
npeobpasoBaHUn ONS  pPeELleHUs HeornpeneneHHon
CUCTEMBbI. Mogudmkaums wmetoga [aycca ans
BbIYUCIIEHUS onpeaennuTens MaTpuubl

Anrebpa 2-3

2.5

Onpepenutenu
NPOW3BOSILHOIO NopsiAKa

MepectaHoBku. OnpegeneHve onpegenutens n-ro
nopsagka W ero cBoucTtBa. bnoyHble MaTtpuubl
PasnoxeHne no cTpoke (ctonbuy). JlnHelHas
HEe3aBMCMMOCTb CTPOK (CTONOLOB).

PaHr matpuubl. Teopema o 6asmcHom muHope. Meton
OKaMMALWMX MUHOPOB BblMUCIEHUSI paHra. Metop
3MeMeHTapHbIX Npeobpa3oBaHMI BbIYUCIIEHMS paHra.
Teopema KpoHekepa—Kanennu.

Anrebpa 2-3

26

JInHenHble NpocTpaHcTBa

OnpeneneHune NMHENHOro NPocTpaHCcTBa.
ApudmeTryeckoe nnuHerHoe NPoCcTpaHcTBo. JInHenHas
He3aBUCMMOCTb B JIMHEMHOM NpocTpaHcTBe. baauc.
PaamepHocTb.  llognpoctpaHcTBa U JIMHENWHbIE
o6ornoykn. Cymma n nepeceyeHune noanpocTpaHCTB.
Mpsamas cymma. PakTop-NpoCTPaHCTBO.
lMpeobpa3oBaHne koopAMHAT BeKTOpa Mpu 3ameHe
basnca.

Anre6pa 2-3

2.7

JInHenHble onepaTopbl

OnpepneneHve nuHerHoro onepatopa. [encteust ¢
nuHerHbIMKM  onepatopamun. OBpaTuMble TUHENHble
onepartopbl. 30MOpdhU3M NUHENHBLIX MNPOCTPAHCTB.
OOHOTUMNHOCTL  NUHEeWNHbIX onepaTtopoB. Matpuua
nuHerHoro onepartopa. Agpo n obpas nMHenHoro
onepartopa. PaHr nuHenHoro oneparopa.
MpeobpasoBaHne MaTpuLbl NIMHEMHOrO oneparopa

npu 3ameHe basuca.

Anrebpa 2-3

2.8

Hayana cnekTpanbHon
Teopum

Onpepenutenb  onepatopa.  XapakTepucTU4ecKui
MHoroyneH. OnepaTopHblie ypaBHeHUs1. CobCTBEHHbIE
3HayeHnss ”n CcobCcTBeHHble BekTopbl. basuc wu3
cobCTBEHHbIX BekTOpoB. PopmMynupoBka TeOpeMb
>KopgaHa.

Anrebpa 2-3

29

EBknupoBbl NpocTpaHcTBa

OnpepeneHve eBknMgoBa npocTpaHcTBa. Hopma B
€BKNMaoBoM npocTtpaHcTee. OpToroHanbHbIn Gasuc.
OpTtoroHanusauus Npama-LmnaTa. CkansipHoe
npovsseneHne B OpToHOpMupoBaHHoM 6asnce. Metoq
HaMMeEHbLLINX KBagpaToB. OpToroHanbHoe
pononHeHuve. PasnoxeHue Lypa.

Anrebpa 2-3

2.10

JInHelnHble, OUNUHENHbIE U
KBagpaTUYHble
dyHKUMOHanbI

Onpegenexuve NVHEenHoro dyHKLMOHana.
ConpsixeHHoe NPOCTPaHCTBO. ConpspKkeHHbIN
onepartop. CamoconpsikeHHbl onepartop. basuc un3
CODCTBEHHbIX BEKTOPOB CaMOCONPSHKEHHOTO

Anre6pa 2-3




oneparopa. Onpepenenve OvnuHeriHoro
dyHKunoHana. MaTtpuua GunuHeHoro yHkUmMoHana.

MpeobpasoBaHue MaTpuLbl OvnuHeriHoro
dyHKUMoOHana npu 3ameHe 6asuca. CUMMeETPUYHbIE
bunuHenHble dyHKUMOHAnNbI. KBagpaTunuHble

dyHKUNOHAnbI. MeTtogq JlarpaHxa  npuBeaeHus
KBagpaTUYHOro dyHKUMOHaNa K HopmMmanbHOMY BUAY.
Kputepuii CunbsecTpa.

2.1 Anrebpavyeckune CTpyKTypbl | BHyTpeHHWe n BHELLHWE 3aKoHbl komno3uumn. [pynnbl,
KonbLa, Tena, nonsa u anredbpbl. Mopdunamel 1 dakTop-
CTPYKTYpbI. [OHsATME O KaTeropmsx.

13.2. Tembl (pa3aensbl) AUCLUUNNUHBI U BUAbI 3aHATUN

Buapbl 3aHATUIA (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMoCTOSTeNnbhas
n/n (pasgena) gucumnnuHel | Jlekumu Mpaktnyeckne | JlabopaTtopHble pabota Bcero
1 MHoxecTBa 1 PyHKUUK 4 2 4 8
2 Yucna n MHOrouneHs.l 10 5 6 20
3 MaTtpuubl.
Onpegenutenu 2-ro n 3- 6 3 6 12
ro nopsaka
4 Cuctemsl INHENHbIX 12 6 8 24
ypaBHEHWI
5 Onpegenutenu 8 6 8 22
NPOM3BOJILHOrO Nnopsigka
6 JInHenHble NpocTpaHcTBa 8 6 8 22
7 JInHenHble onepaTopbl 8 6 8 22
8 Hayana cnekTpanbHon 8 6 8 22
TEopUn
9 EBKNnOoBLI NpocTpaHcTBa 8 6 8 22
10 | JIuHenHble, BUNUHENHbIE
W KBagpaTuUyHble 8 6 8 22
dyHKUMOHanbI
11 | Anrebpanyeckne 16 12 18 46
CTPYKTYpbI
Wtoro: 96 64 92 252

14. MeToanyeckue ykazaHusa Ans odyvaroLWmxcsa no 0CBOEHNIO AUCLUNIIUHbI

Kypc npegnonaraeT oTBedeHve psaa pas3genioB Ha CamMOCTOATENbHYH paboTy CTyAeHTOB.
MpuBeOeHHbIE MCTOYHUKM MO3BOMSOT B MOSTHOW Mepe CaMOCTOATENbHO M3YyYuTb CTYAEHTaMu 3TU
pasgens..

ManoxeHne matepuan no kaxaow Teme npegnonaraer MCNonb30BaHWE paHee BBEAEHHbIX
onpegenenunin, obo3HavyeHnn n gokasaTenbcTB. [103TOMy HeobxoaMma MOCTOsIHHAs caMoCTosiITeNbHas
npopaboTka 1 YCBOEHME MU3NOXEHHOIO Ha 3aHATUAX MaTepuana.

PekomeHgyeTcsa Takke NpOCMOTP MaTepuana no gaHHOW y4eBHOW OUCUUNIIMHE C OnepexXeHnemM
NEKUN C NCNoNb30BaHNMEM PEKOMEHAYEMOW B JAHHOW y4eBHOM nporpamme nutepartypbl.

MpuBETCTBYOTCA BONPOCHI CTYAEHTOB NO TeMe y4ebHON AUCLMNIMHBLI U CMEXHBIM BOMpPOCam B
X0[4€e ayaUTOPHbIX 3aHSATUN.

Mpun Mcnonb3oBaHUM OUCTAHLUMOHHBLIX OOpa3oBaTeNbHbIX TEXHOMOMMIA N 3NEKTPOHHOro 00y4YeHus
HeoOXxoOMMO BLINOMHATL BCe YyKasaHuA npenogaeBaTtenen no pabote Ha LMS-nnatdgopwme,
CBOEBPEMEHHO noaknoyaTecs Kk online-3aHaTuam, cobniogatb pekomeHgauuum no  opraHusauum
camocTosTENbHON paboThl.

15. lepeyeHb OCHOBHOM W [AOMONHUTENIbHOWM nUTepaTypbl, PECypCoOB WHTEpPHeT,
HeoO6XxoAUMbBIX ANA OCBOEHUA AUCLMUNIUHbBI (Criucok numepamypbl 0GOPMIISEemcs 8 Coomeemcmeauu
¢ mpeboearusimu TOCT u ucrionb3yemcsi obuwiasi ck8osHasi Hymepauusi 07151 8cex 8UO08 UCMOYHUKOS)
a) OCHOBHas nuTepaTypa:

[ Nen/n | McTouHMK




Kyp6atoB B.I". Anrebpa : yueb6Hoe nocobue // B.I'. KypbaTtoB — BopoHex, M3gaTenbckuin om
BI'Y, 2022. — 604 c.

Kypow, A. T". Jlekuumn no obuen anrebpe : yuebHuk ans Bysos / A. I'. Kypow. — 4-e n3ga., ctep. — CaHkT-
MeTtepbypr : laHb, 2020. — 556 c. — ISBN 978-5-8114-6477-7. — TeKCT : aNeKTPOHHbIN // JlaHb :
3neKTpoHHO-6mnbnmnoTeyHas cuctema. — URL: https://e.lanbook.com/book/147341. (naTa obpalyeHus:
15.05.2023). — Pexunm goctyna: ans asTopus. nonb3oBaTenen.

MocTtHukoB, M. M. JluHenHas anrebpa : yuebHoe nocobue / M. M. MocTHUkoB. — 3-e 13g., ucnp. — CaHKT-
MeTepbypr : JNlaHb, 2021. — 400 c. — ISBN 978-5-8114-0890-0. — TeKCT : 3NeKTPOHHbIN // [laHb :
3NEeKTPOHHO-6nbnnoTteyvHas cucrema. — URL: https://e.lanbook.com/book/167777 (nata obpalieHus:
15.05.2023). — Pexum gocTyna: ans asTopus. nonb3oBaTenen.

Manbues, U. A. JluHeliHas anrebpa : yuebHoe nocobue / N. A. ManbueB. — 2-e usa., ucnp. 1 gon. —
CankT-MNeTepbypr : NaHb, 2021. — 384 c. — ISBN 978-5-8114-1011-8. — TeKCT : 9neKTPOHHBbIN // J1aHb :
3neKkTpoHHo-6uGNMoTeuHas cuctema. — URL: https://e.lanbook.com/book/167832 (qaTa obpalyeHus:
15.05.2023). — Pexum focTtyna: Ansi aBTopus. nosb3oBaTenei.

0) oononHuTenbHas nuTeparTypa:

Ne n/n MCTOYHMK

KpsikeuH, B. [1. NlnHeliHasa anrebpa B 3agayax n ynpaxHeHusx : ydebHoe nocobve / B. [1. KpakBuH. — 3-e
1 n3g., ucnp. — Cankt-lMNMeTepbypr : JlaHb, 2016. — 592 c. — ISBN 978-5-8114-2090-2. — TekcT :
3MNeKTPOHHbIN // JlaHb : aneKTpoHHo-6mnbnnoTevHas cuctema. — URL: https://e.lanbook.com/book/72583
C6opHuk 3agay no anrebpe. Y. 3. OcHoBHble anrebpaunyeckue cTpykTypbl / KO.A. AptamoHos, 3.b.
BaxtypuH, E.C. Bunbepr [v gp.] ; Nog pea. A.N. KoctpuknHa.— M. : dusmatnut, 2007.— T.2.— 168 ¢
WnbuH, B. A. INuHeliHasa anrebpa n aHanutnyeckas reometpus / B. A. Unbun, . [1. Kum.— 3-e n3g.— M. :
MockoBckuii yHuBepecuteT, 1998.— 320 c.

4 dapnees, [. K. Jlekumu no anrebpe / [. K. Pagaees.— M. : Jlanb, 2020.— 416 c.

Mpockypsikos, U. B. Yucna n mHorounersl / W. B. MNpockypskos.— BTopoe n3g.— M. : [poceeleHme,
1965.— 284 c.

B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHble pecypchl (oduLnansHble pecypebl UHTEPHET)™:
Ne n/n Pecypc
1 OneKkTpoHHO-GUGNMoTEeYHas crcTeMa «YHUBepcuTeTckas Gubnuoteka online (4OCTYN ocyLecTBNsSieTCs Mo
) agpecy: https://biblioclub.ru/);
Aneebpa, 2021, 2-3 epynnbi / B.I. Kypbamos— ObpasogameribHbili nopmar «neKmpoHHbIU

2 yHusepcumem Bl'Y». — Pexum docmyna: https://edu.moodle.ru.

3 OnekTpoHHas 6ubnuoTeka TexHudeckoro BY3a «KoHcynbTaHT cTyaeHTa» (4OCTyn OCyLLeCcTBNAETCS No
) agpecy: https://www.studmedlib.ru);

4 OneKTpoHHO-6MbnnoTeyHas cuctema «JlaHby» (JOCTYN OcyLlecTBnseTCst No

agpecy: https://e.lanbook.com/).

*

BHauane ykasbiBaotca OBC, ¢ koTopbiMy wumeroTcsa goroBopa Yy BIY, 3atem OTKpbITble 3MNEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kypcbl, Y MK

16. lNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMeHdayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPOsibHbIX), Kypcoebix pabom u dp.)

Ne n/n MCTOYHMK

1 backakos, A. I'. Jlekyuu no aneebpe / A. I'. backakos.— BopoHex : BI'Y, 2017.— 158 c.

2 Aneebpa, 2021, 2-3 epynnbi / B.I. Kypbamoe— O6pazogamernbHbil nopmai « QneKmpoHHbiIl
yHuUgepcumem BI'Y». — Pexum docmyna: https.//edu.moodle.ru.

17. OOpasoBaTenbHble TEXHOMOrMWU, UCNONb3yeMble TMpu peanusauum y4eOGHOWM
OUCUMNINWHBLI, BKMOYasAs [AUCTaAHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT),
3anekTpoHHoe obyyeHue (J0), cmewaHHOe OBGy4YeHMe): NeKuUn U NpakTM4eckme 3aHAaTua (C
AOMaLUHUMK 3a0aHUAMM), KOHTPOSIbHbIE, 3a4eThl U 3K3aMeH.

OucumnnuHa peanusyeTcs ¢ NPUMEHEHUEM 3NEKTPOHHOrO 0ByYeHNa U ANCTaHUNOHHbIX
obpasoBaTenbHbIX TexHOMorvni. [na opraHMsaumm 3aHATUN PeKOMEeHOOBaH OHMNamH-Kypc
«Anrebpa, 2021, 2-3 rpynnbl», pasMmeleHHbIn Ha nnatopme ONEKTPOHHOro yHMBepcuTeTa
BI'Y (LMS moodle), a Takxe IHTepHeT-pecypchl, NpuBegeHHbIe B N.158.5.

18. MaTepmnanbHoO-TeXHUYECKOEe obecneyeHme QUCLUNIINHDI.



Mebenb u obopyaoBaHue: yyebHaa mebenb, KomnbkoTeEpP (HOYTOYK), MynbTUMEOUAHOE
obopynoBaHMe (NPOEKTOp, 9KpaH, CpeacTBa 3BYKOBOCMPOU3BEOEHUS), AOCKA MenoBas Unu
driomactepHas.

NMporpammHoe o6ecne4vyeHmne: OC Windows 8 (10), wHTepHeT-6pay3ep (Chrome,
Axpekc.bpaysep, Mozilla Firefox), O Adobe Reader; nakeT cTaHOapTHbIX OQUCHbLIX
NPUNoXeHun gnsa paboTbl ¢ AgokyMmeHTamu, Tabnuuamm (MS Office, MonOdwuc, LibreOffice).

19. OueHO4YHbIe cpeacTBa ANs NPoBeAEeHNSA TEKYLEeNn U NPOMEXYTOYHOWN aTTecTaumm

MopsaoK OLEHKN 0CBOEHMS oby4YaloWwmnmncs y4ebHoro matepuana onpegensiercs
coep)XaHMeM crieayloLwmnx pasaenos ANCUMMNIIVHBI

HanmeHoBaHue WHankaTop(bl)
N | pasnena avcuunnumbi Ko“&';?;?” [OCTVKEHNS OueHosHbie cpeacTaa
(moayns) 4 KOMMeTeHumn
- IK-1.1
1. | Bce pasgensl OTK-1 0 KoHmporsbHbie pabomei (3 wm.)
OIIK-1.3
lMpomexyTodHas aTTecTaums lMepeyeHb BOoNpocoB
dopma KOHTpONs — 2 3a4yeTa U aK3aMeH NnpuBESEH HUXE.

20 TunoBble OLEHO4YHble cpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensoLlme
npoueaypbl OLleHUBaHUA

20.1 TeKywmn KOHTPOIb ycneBaeMoCTH
MNMepeyeHb OLEHOYHbIX CPeACTB No AucuunnuHe «Anrebpa»

KoHTporb ycneBaemMocTy No ANCUMNITMHE OCYLLECTBISAETCS C MOMOLLbIO CreayHLLIMX OLEeHOYHbIX
cpeacTs:

OO6pa3subl BApUaHTOB KOHTPOJbHbIX
KoHTpornbHas 1

1. BeluncnuTb onpegenvrernb pasnoXxeHnem no ctpoke/ctonbuy n no npasuny Capptoca:

2. Bolunenutb onpepennTernb YeTBepTOoro nopAaaka:

2 -1 1 2
4 -4 3 1|
-1 2 -3 -2
0 3 -4 1

4. Hantn matpuuy X u3 matpudHoro ypasHeHus X- A4+ X+C=3B,

ecnu 8 7 I -1 5 -3).
A= ' B= ' C=
[1 Oj (2 1] ¢ (4 1]



5. Pewntb cuctemy ypaBHeHU: 3%, +2x, + X3 =3

M

xl +3XZ +2X3 = 0

KoHTpornbHaga 2
1. MNpoBepuTsb, UTo oToBpaxeHne A:R*2>RA3, A(x,y,z)=(x-2y, 2x-3z, 2y-X), ABNFETCH NMHENHBLIM ONepaTopPoOM.
2. Hantu maTpuuy onepaTopa u3 3agaHms 1.

3. Hantn matpuuy nuHeriHoro oneparopa, oTobpaxatoLLero CUCTEMY BEKTOPOB

a1, a2, a3 B cucrtemy BektopoB b1, b2, b3, rae a1=(0, -4, -1), b1=(16, -8, 6), a2=(1, -5, -5), b2=(21, -22, 15),
a3=(2, 4, 1), b3=(-14, 14, -6).

4. MNprBECTM K KAHOHMYECKOMY BUAY KBagpaTu4dHyto popmy Q(X,y,z)=x"2-2y*2+4z"2-4xy+6xz-4yz.

KoHTpornbHasa 3
1. HanTtn cobcTBEHHbIE BEKTOPLI M COOCTBEHHLIE 3HAYEHUSA NMMHENHOro onepaTtopa A:R"2->RA2,
A(X,y)=(3x-8y,-2x+3y).
-1 1 -1
-1 3 -1
0 -2 0
3. Hantun Bce cOBCTBEHHbIE 3HAYEHUST U CODCTBEHHbIE BEKTOPLI JIMHENHOrO onepaTopa ¢ maTpuuen A:

2. Hantn sigpo, o6pas, paHr n gedekT onepaTopa, MMEILLEero MaTpuuy e

-1 4 -4
A=[-1 3 -1|
1 -2 4
0 -4 0
4. Haiitn XXopaaHoBy copMy onepatopa, UMetoLLero MaTpuly 4 _| |1 _4 ¢
1 -2 =2

TpeboBaHUS K BbINONHEHWIO 3a4aHUN KOHTPOSbHbIX (LUKanbl U KPUTEPUN OLEHNBaHUSA)
OueHka «5» (OTNUYHO) BbICTABNAETCS, ecnn 0by4daroLLnnCs NokasblBaeT BCECTOPOHHME U riybokne
3HaHWS NPOrpaMMHOro Matepuana, 3HaHMe OCHOBHOM M JOMNONHUTENbHOW NUTepaTypsbl;
nocnegoBaTeribHO Y YEeTKO OTBEYaeT Ha BOMpOoCkl buneta v 4onosHUTENbHbIE BONPOCHI; YyBEPEHHO
OPUEHTMPYETCA B NPOBGNEMHbIX CUTYaUMsAX; AEMOHCTPUPYET CNOCOBHOCTb NPUMEHATL TEOPETUYECKME
3HaHWA ANS aHanu3a npakTuYecknx cuTyauun, genatb npaBurbHble BbIBOAbI, MPOSBNAET TBOpYECKNe
CMoCcOBHOCTM B MOHUMaHUN, N3MOXEHMN U UCNONB30BaHMM NPOrpaMMHOro Matepuana; noaTeepxaaet
MOSIHOE OCBOEHME KOMNETEHLMIA, NPEAYCMOTPEHHbBIX MPOrpamMmMon.
OueHka «4» (XOpoLUO) BLICTABMSIETCA, €CNX 00yYaloLLMIACA NOKa3biBaeT MNOMHOE 3HaHWE NMPOrpaMMHOro
MaTepuana, OCHOBHOW U AOMOSTHUTENBHON NUTepaTypbl; 4aeT NofHble OTBETbl HA TeopeTu4eckme
BOMPOCbI, 4OMNyCKasi HEKOTOPbIE HETOYHOCTU; NPAaBUITbHO MPUMEHSAET TEOPETUYECKNE NOMOXEHMS K
OLEHKe NPaKTUYECKMX CUTyaLUA; AEMOHCTPUPYET XOPOLUMIA YPOBEHb OCBOEHWSI Matepuana v B LLlerioM
noaTBepXxaaeT OCBOEHME KOMMETEeHUNIA, NpegyCMOTPEHHbIX NPOrpaMMONn.
OueHka «3» (yaoBneTBOPUTENbHO) BbICTaBNAETCH, eCnun oby4atoLmnncs nokasbiBaeT 3HaHNe
OCHOBHOro Matepuana B o6beme, Heobxoanmom s npeacToawen NpodeccnoHanbHou
AEeATENbHOCTU; MPU OTBETE HA BONPOCHI HE JonyckaeT rpybbix oWNMBOK, HO UCMIbITLIBAET 3aTPyaHEHUS B
nocnegoBaTeribHOCTU UX U3MOXEHUS; HE B NOMHOW Mepe AEMOHCTPMPYET CNOCOBHOCTL NPUMEHATb
TeopeTnYeCKNe 3HaHUA AN aHanm3a NpakTU4eCckux cuTyaumn, noaTBepXaaeT 0CBOEHME KOMMNETEHUUN,
NpeayCMOTPEHHbIX MPOrPaMMON Ha MUHUMAanNbHO 4ONYCTMMOM YPOBHE.
OueHkKa «2» (HeyAOBNeTBOPUTENbHO) BbICTABNSAETCS, €CN 00yYaloLWNNCS UMEET CyLLECTBEHHbIE
npobenbl B 3HaHUAX OCHOBHOIO y4ebHOro Matepuana rno pasgeny; He cnocobeH aprymeHTMpOBaHHO U
nocnegoBaTteribHO ero uanaratb, 4onycKaeT rpyoble owmnbKn B OTBETaX, HENpaBuIibHO OTBeYaeT Ha
3agaBaeMble npenogasaTeniemM BONpPOCh! U 3aTpyAHAETCA C OTBETOM; HE NMOATBEPXKOaeT OCBOEHUE
KOMMeTeHLUMI, NPegyCMOTPEHHbIX MPOrpaMmmon.



20.2 NMpomexyToyHasa aTrecTaums

MpomMexyTouHas aTTecTaumsl No AUCUUMITMHE OCYLLIECTBAETCS C MOMOLLbH CNEeAYIOLLIMX OLLEHOUYHBIX
cpencTs: cobecenoBaHve no GuneTtam k 3aveTy, cobecejoBaHMe MO 9K3aMeHaLUOHHBIM BUneTam K aK3ameHy.

NMepeyeHb NpakTUYECKMX HaBbLIKOB K 3a4eTy B 1-M cemecTpe
lMpoBepka COOTHOLLIEHNIA MEXOY MHOXECTBaMU.
lMpoBepka COOTHOLLEHWI, coaepXKalmx 00paTHY0 OYHKLMIO.
YMeHne npoBepsATb CBONCTBA OTHOLUEHUI SKBMBANEHTHOCTH.
PelueHune 3agay Ha MaTeMaTU4EeCKy0 MHOYKLNIO.
PelueHune 3agay 13 Teopun Lienbix Yymcen.
YMeHne npoBepsTb CBONCTBA CPaBHEHWUN.
YMeHwue BbINOMNHATL apnudmeTndeckne onepaummn ¢ KOMNIEKCHbIMI Yucramu, npeobpas3oBbiBaTb UX U3
OAHOWN hOpMbI B ApYry!HO.
PasnoxeHne MHOrouneHa Ha KOMMIEKCHbIE N AeNCTBUTENbHBIE MHOXUTENN.
OencTteus ¢ matpuamu.
10. BbluncneHune onpegenvTeneii.
11. PasnoxeHve onpegenutens no cTpoke u ctonouy.
12. Onpegenexve obpaTHoi maTtpuubl. Ee HaxoxaeHne MeToaoM NpucoequHEHHON MaTpuLbl.
13. MeTon Kpamepa.
14. MeTton obpaTHoi maTtpuLbl. MaTpuyHble ypaBHEHMs.
15. MeTopa Maycca B cnyyae HEBbIPOXOEHHON CUCTEMBI.
16. MeToa Maycca ana HaxoxaeHns obpaTHoi maTpuubl. Kputepuii HECOBMECTHOCTU, OCHOBaHHbI Ha
MeToAe aeMeHTapHbIX Mpeobpa3oBaHui.
17. MeToa anemeHTapHbIX NPeobpa3oBaHWil peLleHnst HeonpeaeneHHOM CUCTEMBI.
18. MeToa Maycca Ana BblYMCIIEHUS ONpeaenuTens MaTpuubl.

©Woe Noghkowh=

O6paseL 6uneta Kk 3a4eTy B 1-M cemecTpe
1. CchopmynmpoBaTb onpeaeneHne OTHOLEHWS 9KBUBANEHTHOCTU.
2. BoinonHutb genenue (1-i)/(2+3i).
3. Hantu o6paTHyt0 MaTpuLy MeToA0M NPUCOEANHEHHON MaTpULbI.
4. PewmnTb cUCTEMY NIMHENHBIX YPaBHEHUN.

NMepeyeHb NpakTUYECKUX HABLIKOB K 3a4€Ty BO 2-M ceMecTpe
BblumcneHmne onpegenvtenen NnponsBosibHOrO pa3mepa.
MpoBepka NMMHENHON 3aBUCUMOCTU U HE3aBUCUMOCTMN.
BblumcneHmne paHra matpuupl.
lMpoBepka 6a3ncHOCTM 1 pasnoxeHne no 6asucy.
lMpeobpasoBaHue KoopanHAT BEKTOpa npu 3ameHe basuca.
HaxoxgeHvne maTtpuubl IMHENHOrO onepaTopa. HaxoxaeHne sgpa u obpasa.
MpeobpasoBaHne MaTpuLbl IMHEHOrO onepaTopa npu 3ameHe Gaswuca.
HaxoxxgeHvne co6CTBEHHbIX 3HAYEHUN U COBCTBEHHBIX BEKTOPOB.
BblumcneHme ckanspHbiX NPOM3BEAEHUI B Pa3fMYHbIX NPOCTPaHCTBAX.
10. PasnoxeHune no opToroHanbsHoMy 6asucy.
11. OpToroHanu3auumsa IN'pama—LLUmngra.
12. NocTpoeHune opToroHansHoro 6asnca U3 CoO6CTBEHHbIX BEKTOPOB.
13. MNpeobpasoBaHne maTpuLbl BUNNHERHOTO OYHKLMOHANa npu 3ameHe Gasuca.
14. MeTop NarpaHxa npueBeaeHUst KBaapaTUYHOrO PyHKLIMOHANa K HopManbHOMY BUay.
15. Kputepun CunbeecTpa.
16. Nposepka akcnMom anreGpanyecknux CTPYKTYp.
17. HaxoxpeHuwe aaep n obpasom mopcumamoB. NMpoeepka n3oMopdHOCTH.

©CoNO>OA~LON =

O6paseL buneta Kk 3a4eTy B 2-M ceEMeCTpe
1. CchopmynumpoBaTth onpegeneHne paHra MaTpuubl.
2. Hantn cobctBeHHblEe 3HaYeHUS 1 COBCTBEHHbIE BEKTOPbLI MaTpULLbl.
3. CchopmynupoBaTh onpeaeneHne ckansipHoro npon3BeaeHus.
4. [MpoBepuTb NOMOXUTESbHYIO ONpeaerieHHOCTb KBaapaTu4Horo oyHKUMoHana.



OniucaHue mexHosoauu rnpogedeHus 3a4ema
CpeacTBoO NPOMEXYTOYHOIO KOHTPOSIS YCBOEHUS pa3genoB ANCUUNINHBI, OpraHM30BaHHOE B BUAE
cobecenoBaHus npenogasartens 1 oby4yatoLlerocs.

TpebosaHusl K 8bINoNHeHUro 3adaHull, WkKarbl U Kpumepuu OueHU8aHUsI
OueHKa «3a4TeHO» BbICTaBnsieTcs, ecnu oby4aroLmnincsa nokasbiBaeT 3HaHNE OCHOBHOMO MaTtepuana B
obbeme, HeobxoaANMOM AN NPencTosLwen NPogeccnoHanbHOM AeATENBHOCTU; HE B MOMHOM Mepe
AEMOHCTPUPYET CNOCOBHOCTL MPUMEHSATb TEOPETUYECKNE 3HAHUA ANSA aHanm3a NpakTU4eckux
CUTyauun; BbINOMHUI HE MeHee 2/3 Bcex NpeanioXeHHbIX 3agaHnin 1 3agad unu gonyctun He 6onee
OAHOWM rpybor ownbKN 1 gBYX HEQOYETOB, HE Bonee ogHon rpybon n ogHOM Herpybomr ownbkn, He
Gonee Tpex Herpybbix ownBOK, OgHON HErpybor oWnbKM 1 TpeX HEQOYETOB, NPU HANNYMKN YeTbIPEX-
NSTM HEQOYETOB; AOMYCKaeT He3HaunTeNbHble OWNBKM Npu ocbopmMneHmn paboTel; NnoaTBEPXKAaET
OCBOEHME KOMMNETEHLNI, NMPeAYyCMOTPEHHbIX NPOrPamMMOn Ha MUHUMarbHO AOMYCTMMOM YPOBHE.

OueHKa «He3a4TeHO» BbICTaBMSETCS, ecriv 0byyatoLmMNCcs UMeeT CyLeCcTBEHHbIE NPobernbl B 3HaHNAX
OCHOBHOro y4ebHoro matepuana no AUCUuninHe; ecnm Ynucro owmnbok n HegoyeToB B paboTte
NPEeBbICUIIO HOPMY AN OLLEHKN «3a4TEHO» UM 06Yy4atoLLMACSA BbINOMHUI NPaBUbHO MeHee 2/3 Bcex
3agaHun 1 3agad; gonyckaet rpybble owmnbkn npu oopmneHnn paboTsl; He NoATBEPKAAET OCBOEHME
KOMMeTEHLUMI, NPegyCMOTPEHHbIX MPOrpaMmmon.

lNMepeyeHb BONPOCOB K 3K3aMEHy B 2-M cemMecTpe
1. TllepectaHoBku. OnpegeneHne onpegenutens n-ro nopsigka W ero cBoWcTBa. broyHble matpuubl.
PasnoxeHune no ctpoke (ctonbuy).
JInHenHasa He3aBUCMMOCTb CTPOK (cTonbuoB). PaHr maTpuubl. Teopema 0 6a3McHOM MUHOPE.
MeToa okanMNSALWMX MUHOPOB BbIYMCIEHUST paHra. MeToq anemMeHTapHbIX Npeobpa3oBaHUi BblYUCIEHMS
paHra. Teopema KpoHekepa—Kanennu.
OnpepeneHue NUHENHOro NpocTpaHcTea. ApudmMeTnyeckoe NMHENHoe NPOCTPaHCTBO.
JInHenHasa 3aBUCMMOCTb U HE3ABUCMMOCTb B JIMHENHOM NPOCTPaHCTBE.
Basuc. PasamepHocTb.
MoanpocTtpaHcTBa N NuHenHble obonoyvkn. Cymma 1 nepecedeHme NognpoCTpPaHCTB.
Mpsamas cymma. PakTop-npoCTPaHCTBO.
lMpeobpasoBaHne KoopaMHAT BEKTOpa nNpu 3ameHe basuca.
. OnpegeneHve nMHeHoro onepaTopa. [encTBust C NMMHERHbIMUK ONepaTopamMMu.
. Obpatmblie NUHeNHbIE onepaTopbl. N3omMopdn3am NMHENHbIX NpoCcTpaHCTB. OAHOTUMHOCTb JIMHEWMHbIX
onepaTopos.
12. MaTtpuua nMHenHoro onepaTtopa.
13. Aapo n o6pas nnHenHoro onepaTtopa. PaHr nMHeNHoOro onepaTopa.
14. TpeobpasoBaHne maTpuLbl IMHENHOrO onepaTopa npu 3ameHe 6asuca.
15. OnpegenuTenb onepaTopa. XapakTepuctuieckuit MHorodneH. OnepaTopHble ypaBHEHUS.
16. CobcTBEHHbIE 3HaYeHNs 1 COBCTBEHHbIE BEKTOPbI. Ba3uc 13 coOBCTBEHHbIX BEKTOPOB.
17. ®opmynupoBka Teopembl KopaaHa.
18. OnpepeneHue eBknMaoBa NpocTpaHCTBa. Hopma B eBKNMA0BOM NpocTpaHcTBe. OpToroHanbHbIn 6asuc.
19. OpTtoroHanusauus Npama—LLUmuara.
20. CkanspHoe npou3BegeHne B OpTOHOPMUPOBaHHOM ba3suce.
21. MeToa HanMeHbLUNX KBagpaToB.
22. OpTOroHanbHoe JOMNOJTHEHNE.
23. PasnoxeHue Wypa.
24. Onpegenenune nuHenHoro dyHkumMoHana. ConpshkeHHoe NpoCTpaHCTBO. COMpPsiKEHHbIM onepaTop.
25. CamoconpsikeHHbIn onepaTtop. basnc n3 cobcTBEHHbIX BEKTOPOB CaMOCOMNPSXKEHHOro oneparopa.
26. OnpepgeneHne bunuHenHoro dyHkunoHana. MaTtpuua BunMHerHoro yHKLMoHana.
27. MNpeobpasoBaHre MaTpuLbl BUNMHeNHoro yHKLMoHana npy saameHe 6asuca.
28. CummeTpudHble OunuvHenHble  dyHKUMoHanbl. KBagpaTuyHble  pyHkumMoHanbl. MeTon Jlarpanxa
npuBeaeHUs KBagpaTU4HOro doyHKLUMOHanNa Kk HopmarnsHomy Buay. Kputepun CunbeecTpa.
29. BHYTpEeHHME 1 BHELLHME 3aKOHbl KOMMNO3MLMK. Anrebpandeckme CTPYKTYpbl.
30. Npynnbl.
31. Konbua, Tena, nonsa v anrebpbl.
32. Mopduambl 1 hakTop-CTPYKTYPbI.
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1. Teopema 0 6a31CHOM MUHOpE.
2. MNpsamaga cymma nUHenHbIX NOANPOCTPAHCTB.
3. Mpynnbi.

OniucaHue mexHonoauu nposedeHus 3K3amMmeHa
CpeacTBo NPOMEXYTOYHOIO KOHTPONSA YCBOEHMS pa3aenoB AUCUMMIIMHBI, OpraHM30BaHHOE B
Buge cobecenoBaHus npenogasartens n obyyaroLlerocs.

TpebosaHusi K ebironHeHuro 3adaHul, wKarbl U Kpumepuu OyeHU8aHust
OueHKa «OTNIMYHO» BbICTaBrAETCS 3a rnybokoe 3HaHue nNpegyCMOTPEHHOro NporpaMmon Matepuana,
COAEepXaLleroca B OCHOBHbIX M LONONTHUTENbHbIX PEKOMEHA0BAHHbIX NIUTEPATYPHbIX MCTOYHMKAX, 3a
YMEHUNE YETKO, NNAaKOHUYHO N NOrMyYeckn NocnegoBaTeNbHO OTBEYaTbh Ha NOCTaBMNEHHbIE BOMPOCHI, 3a
yMEHWe aHanu3npoBaTb M3y4yaemble ABMEHUSI B UX B3aMMOCBA3M U ANANEKTUYECKOM pasBuTUu,
NPUMEHSATb TEOPETUYECKNE MONOXKEHMSA NPU PELLUEHUN NPaKTUYECKMX 3agay; obyyaloLwmmnca
noaTBepXaaeT NOHOEe OCBOEHME KOMMNETEHLMI, NPeAYCMOTPEHHbIX MPOrpamMmmMon.
OueHKa «XOpoLLOo» BbICTAaBNAETCA 3a TBEPOOE 3HAHVWE OCHOBHOrO (NporpammMHOro) matepuana,
BKItoYasi pacyeThl (Mpy He0BX04MMOCTH), 3a rpaMoTHbIE, 6€e3 CyLLEeCTBEHHbLIX HETOYHOCTEN OTBETHI Ha
NOCTaBfEHHbIE BOMPOCHI, 3@ YMEHNE NPUMEHATb TEOPETUYECKMNE MOSNOXKEHUA ANSA peLleHNs
npakTU4eckux 3agad; obyyarLwnincs 4EMOHCTPUMPYET XOPOLLMIA YPOBEHb OCBOEHUS MaTepuana v B
Lenom nogTeepXaaeT OCBOEHNE KOMMETEHLMIN, NPeAYCMOTPEHHbIX NPOrpamMmon.
OueHka «yaoBNeTBOPUTENIbHO» BbICTaBMNsieTCA 3a obLiee 3HaHMe TONbKO OCHOBHOrO MaTtepuana, 3a
OTBETbI, coaepaLime HETOYHOCTM uUnu cnabo apryMeHTUPOBaHHbIE, C HapyLUEHWEM
nocnefoBaTenbHOCTU U3NOXEHWA MaTepuana, 3a cnaboe NpuMeHeHne TEOPETUYECKNX MNONOXEHUIN NpK
peLLeHUN NpakTUYecknx 3agay; obyyaroLwmncs noaTBePXK4aeT OCBOEHME KOMMETEHUUN,
NpeayCMOTPEHHbIX MPOrPaMMON Ha MUHUMAanNbHO 4ONYCTUMMOM YPOBHE.
OueHka «HeyAOBNEeTBOPUTENbLHO» BbICTABMNSETCA 3@ HE3HAHWE 3HAYUTENBHOM YacT! NPOrpaMMHOro
maTepuana, 3a CyLleCTBEHHbIe OLUMOKM B OTBETAX Ha BOMPOCHI, 32 HEYMEHNE OPUEHTMPOBATLCS B
pacyeTax, 3a He3HaHWe OCHOBHbIX MOHATUI OUCUMUMIMHBI; HE NOATBEPXAAEeT OCBOEHNE KOMMNETEHLMNA,
NpeayCMOTPEHHbIX NPOrpaMmon.

20.3 doHA OLEHOYHbIX cpeacTB c(hOPMUPOBAHHOCTM KOMNETEHUUNA CTYACHTOB, pEKOMEHAYEMbIN
ANnsA npoBeAeHUs AUarHocTU4eckux pabor

BOI'IpOCbI C BapuaHTaMu OoTBEeTOB
I. Kakoii wu3 crieaylmux OMNEPaTOPOB, paccMaTpPUBAEMbIX B  IMPOCTPAHCTBE
r€OMETPUYECKUX BEKTOPOB Ha MJIOCKOCTH, HE SBJISIETCS TUHEUHBIM?

a) Ax = 3x
0))Ax =< x,x>x
B) Ax = 0

r) Ax = [a,x], rie @ — pukcupoBaHHBIN BEKTOP
OtBeT: 0)

2. Kakoe wu3 creayommx ITOJAMHOXKECTB TI€OMETPHUYECKHMX BEKTOPOB HE SIBIIAETCS
MOANPOCTPAHCTBOM?

a) MHO3KeCTBO BeKTOPOB, KOMIIJIAHAPHBIX IaHHO# ILT0CKOCTH

0) MHOKECTBO BEKTOPOB, OPTOTOHAJIBHBIX JAHHOMY BEKTOPY @

B) MHOKECTBO BEKTOPOB, YIOBJIETBOPSIOLIUX YCIOBUIO |X|=1

I') MHOXECTBO BEKTOPOB, MMAPAJUIEIbHbIX JAHHON NpAMON

OtBeT: B)



3. XapaKTepucTUIECKUM MHOTOYJICHOM MAaTPHUIIBI A Ha3bIBAIOT
a) p(A) =det(AI-A)

O)trd=3Y",a,;

B) Ax = Ax

r) dimRan A —dimKer A

OtBeT: a)

4. Jlu"neitHoe MPOCTPAHCTBO HA3BIBAIOT €BKJIUJOBBIM, €CITU

a) B HEM HET HETPUBHAIILHBIX MOAIPOCTPAHCTB

0) B HeM J1t000# BEKTOP OTIMYCH OT HYJIS

B) HA HEM 33JIaHO CKaJSIPHOE TPOU3BEICHUE

') Ha HEM 3a/IaHbl ONEPALUU CIOKEHUSI U YMHOKEHHS Ha YHUCIIO

OT1BeT: B)

Bonpocbl C KpaTKUM TEKCTOBLIM OTBETOM
1. Kak Ha3pIBalOT MHOKECTBO BEKTOPOB, KOTOPOE JMHEHHBIN ONepaTop MNEPEeBOIUT B
HOJIb?

OtBet: Anpo
OnucaHue mexHosoauu npogedeHus:

TekyLlas aTTecTaumnsi NPOBOAUTCSA Ha 3aHATUM OQHOBPEMEHHO BO BCeW y4ebHOM rpynne B Buae
TecTa B 3NIEKTPOHHON obpasoBaTenbHOM cpeae «ONEKTPOHHbIN yHuBepcuTeT BIY». bonbluas yacTtb
BOMPOCOB NPOBEPSETCS aBTOMaTU4eCKu, NPOBEPKM NpenogasaTesnieM ¢ pyYHbIM OLeHMBaHUEM TpebytoT
TONbKO OTAENbHbIE BOMPOCHI, NPpeAcTaBrneHHble B popMe acce. OrpaHnyeHne no BpeMeHu Ha Kaxayto
nonbITKy — 30 MUHYT

Kpumepuu u wkarnbi oueHusaHusi 3adaHuti @OC:

[nsa oueHMBaHWs BbINOMHEHWUS 3a4aHUIN Ucnonb3yeTca 6annbHas Wwkana:

1) 3akpbITble 3agaHus (TECTOBbIE C BapnaHTamu OTBETOB, CPEOHUIN YPOBEHb CIOXHOCTH) :
1 6ann — ykasaH BepHbIil OTBET;

0 6annoB — ykasaH HEBEPHbIV OTBET (MOMHOCTLIO MW YaCTUYHO HEBEPHbIN).

2) OTKpbITble 3a[aHNs (TECTOBbIE C KPATKMM TEKCTOBBIM OTBETOM, MOBLILLEHHbIN YPOBEHb
2 6anna — ykasaH BepHbI OTBET;

0 6annoB — ykasaH HEBEPHbI OTBET (MOMHOCTLIO MW YaCTUYHO HEBEPHbIN).

3apaHua pasgena 20.3 peKkOMeHAOYHTCA K WCNONb30OBaHUK MNpu  NpoBeAeHun
AWarHOCTUYEeCKUX PpaboT C Lenbl OLEeHKA OCTaTOYHbIX pe3ysibTaTOB OCBOEHUS [AaHHOW
OUNCUUNNUHbI (3HAHUW, YMEHUW, HAaBLIKOB).



