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Mporpamma omcumnnmHel "MinHelriHas anrebpa; 080500.62 BuaHec-nHdopMaTka; OOLEHT, K.H. (aoueHT) WynbruHa O.H.

MporpamMmy ancumnnnHbl paspabdoTan(a)(n) ooueHT, K.H. (goueHT) WynbruHa O.H. kadenpa aHannsa
NaHHbIX U UCCNefoBaHns onepauuni oTaeneHne pyHoameHTanbHom nHpopMaTuku
NHpopMaumnoHHbIX TexHonorui , Oksana.Shulgina@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OucumnnuHa "NnHeitHas anrebpa” 3HaKOMUT CTYOEHTOB C (PyHOaMeHTanbHbIMM MeToaamu anrebpsoi.
OHa HenocpencTBeHHO cBaA3aHa ¢ aucumunanHoin "MaTtematudeckuin aHanma" n sensietcs 6asoi ons
ancumnnunsl " OudodbepeHumnanbHble U pasHOCTHble ypaBHeHus", "BoluncnutenbsHas matemaTtunka”,
"Teopus BeposiTHocTen", "MeToabl onTuMmM3aunmn” n ANCLUMANH SKOHOMMYECKOro npoduns.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 52.5.4 ObwenpodeccunoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 080500.62 BnsHec-nHdopmMaTtka n 0THOCUTCS K 6a30BOIA
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1 kypce, 1 cemecTp.

OucumnnunHa siensietcs 6a3oBoit ons AUCUMNIMH MaTemaTtudeckoro 6noka. MNposoautcs B 1
cemecTtpe 1 kypca.

3. KomneTteHuumn obyuatowerocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdopoBka
npuobpeTtaemor KOMNETeHUUN
BNafeeT KyNnbTypoWi MblwneHus, cnocobeH Kk 06obwweHuto,
OK-1 aHanunay, BOCNpuATMIO MHCDopMaLIMK, MOCTAHOBKE LIENN U
BbIOOpY NyTein eé AOCTUXEHUS;

NCcrnob3oBaTb OCHOBHbIE MeTObl ECTECTBEHHOHAY4HbIX
nk-19 OncunnnnH B I'IpOCpeCCVIOHafIbHOI7I OeAaATenbHOCTN Ons
TEeOPETUHECKOro 1N aKCrnepmMMeHTaibHOro MccneaoBaHuA;

NCNONb30BaTb COOTBETCTBYIOWMI MaTeMaTMYeCcKuin annapar u
nk-20 NHCTPYMEHTasbHble CpencTBa onst 06paboTkn, aHannsa u
cucTeMatmaaumm NHopMaLun No TeMe UCCNenoBaHus.

Lndop komMneTeHUUH

B pe3ynbtate 0CBOEHWUS AUCUUMNANHBI CTYOEHT:

1. DONXeH 3HaTb:

- OCHOBHbIE MOHATWSA NMMHENHON anrebpbl U aHANNTUYECKOW reOMEeTPUN.
2. IONXEeH yMeTb:

- paboTtatb ¢ MaTpuLaMK;

- pewarb CUCTEMbI IMHEVHbIX YPaBHEHUI Pa3nNyYHbIMA METOLAMN.

3. ONXeH BnageTb:

- HaBblkamu paboTbl ¢ 06 beKTaMN NMHENHON anrebpbi.

4. nONXeH OEMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTb:

-- KBANIMULUMPOBAHHO 06CyXaTb OnpeneneHne 4eTEPMUHAHTOB (OnpenenvTenein) pa3nuyHbix
NOPSAKOB U NX CBONCTBA; pas3nnyHbie METOAbl PEWEHNS CUCTEM JIMHENHbIX anrebpanyeckmx
ypaBHEHWIA; NpaBunia BbiMOMHEHNS Pa3/IMYHbIX OEACTBUIA HA4 MaTpULAMKN; MOHATE paHra MaTpuLbl 1
TeopeMy KpoHekepa -- Kanennu; onpeneneHne obpatHoi MaTpuubl 1 NpaBunia ee BblYUCIEHUS;
NOHSTNE COBCTBEHHbIX YNCEN N COOCTBEHHbIX BEKTOPOB; NEPBOHAYaNbHbIE CBEAEHNS O
KOHEYHOMEPHbIX BEKTOPHbIX MPOCTPAHCTBAX;
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-- YBEPEHHO BbIHNCNATb onpenennTenn, pewatb CUCTEMDI NUHENHbIX anreépamquKmx ypaBHeHvu7|
pa3nn4HbIM MeToOaMu, BbIMONMHATL pa3fiMiyHblie onepaunn Hano MaTpuuamin, Bknio4asa BblHUCNEHNE
O6paTHOI7I mMatpuubl, N HAXO0OWUTb UX PaHrn, BbIHNCNATb CcOOCTBEHHbIE 3HAYEHUS N COOCTBEHHbIE

BEKTOpa MaTpuLl.

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyaoeMKOCTb ANCLMMANHBI COCTaBNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 1 cemecTpe.

CyMmMapHo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy

28 bannos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);
54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayouTopHon paboTbl Mo aucuunIMHe/ MOgynio

TemaTnyeckum nnaH gucum ﬂﬂVIHbI/MO,IJ,ynil

Paspen

Monyns

N AducunnnuHbl/

CemMecTp

Hepens
cemecTpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Nekuunn

MpakTuyeckuelllaboparopHbie

3aHATUA

paborbl

Tekywiue coopmbl
KOHTpOns

Tema 1. MaTpuubl,
onepauum Hag
matpuuamu. MNoHsaTre
MaTtpuLbl, 9N1EMEHTOB,
nopsakos. Bugpl
MaTtpuu: KBagparHas,
CUMMETPUYHas,
TpeyronbHas,
JunaroHanbHas,
.lednHn4YHas, Hynesas.
(naBHas 1 noboyHas
AnaroHanu KkesagpartHom
matpuubl. Onepaunn
Hag mMatpuvuamu
(CnoxeHwue,
YMHOXEHWe,
YMHOXEHWE Ha Yncno,
TPaHCMOHMPOBAHNE) U
X CBOWCTBA.

1-4
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. Onpenenutenu
N UX CBOMCTBA.
Onpegenutenu 2-ro,
3-ro nopsaka.
MNepecTaHoBKK 1
NMOACTaHOBKM.
NHBepcus, YeTHOCTb.
Onpegenutens n-ro
2.|nopsgka. CeoiicTea 1 3-5 4 6 0
onpenennTenen.
Onpegenutens
TPEyronbHON MaTpuLbl.
MwuHopb! 1
anrebpanyeckme
nononHeHus. Teopema
Nannaca (4acrt. cn.).
ObpatHasa matpuua.
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauToOpHOM p

MX TPYAO0EMKOCTb
(B yacax)

aborTbl,

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tema 3. JlnHelHble
NpoCTpaHCTBa.
Onpegnenexune
DEeNCTBUTENBHOIO
NMHENHOro
(BEKTOPHOr0)
NpoCTpaHCTBa.
MprMepbl NIMHERHbIX
NPOCTPaHCTB.
NnHeliHas kKoMbUHaUMs
BEKTOpPOB.
Onpegnenexune
NVHENHOW 3aBUCUMOCTU
BekTopos.. basnc
NpOCTPaHCTBa,
pa3MepHOCTb.
KoopamHaTtbl BekTOpa.
Teopema o
€0MNHCTBEHHOCTH
pa3noxeHns BekTopa
no 6aaucy. basnc n
paHr CMCTEMBI
BEKTOpOB. I3oMopdhunam
"INMHEHbIX MPOCTPAHCTB.
Teopema o
N30MOPYOHOCTU
NINHEHbIX MPOCTPAHCTB,
cnencteue. PaHr
maTpuupbl. Teopema o
paHre. Teopema o
HeobXx04MMOM 1
[OCTaTO4HOM YCNOBUU
paBeHCTBA Hy/O
onpenenutens. Cea3b
mexay 6asmcamm
NMHENHOro
NpoCTpaHCTBa.
Martpuua nepexona.
MNpeobpasoBaHune
KoopAuHat BekTopa npu
nepexone ot 04HOro
6asnca Kk opyromy.
MoonpocTtpaHcTea.

6-7
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauToOpHOM p

MX TPYAO0EMKOCTb
(B yacax)

aborTbl,

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tema 4. Cuctembl
NNHENHbIX YpaBHEHWUI.
OnHopoaHas,
HeoOHoOpoLHas,
onpeneneHHas,
HeonpeneneHHas,
COBMeCTHas,
HecoBMecCTHas
cucTembl. [oHaTne
MaTpuLbl CUCTEMBI.
MartpuyHas 3anuch
cuctembl. Teopema
KpoHekepa-Kanennu.
Meton Kpamepa,
yCnoBus ero
npumeHnmocTtn. Obwas
cxema peleHus
NPON3BOJIbHOM CUCTEMbI
NNHENHbIX YpaBHEHWUI.
MoHaTMS obwero
PeLWeHNs N 4aCTHbIX
|pewennin. Ycnosus
CylLeCTBOBaHUS
€0VNHCTBEHHOrO
pelweHns, MHoXecTBa
peweHunn. MeTton
["aycca. Ycnosus ero
NPUMEHNMOCTH.
OnHopopgHas cuctema
NNHENHbIX YpaBHEHWUI.
CoBMecCTHOCTb
CUCTEMbI. YCrnoBus
CylLeCTBOBaHUS
€0VNHCTBEHHOrO
pelweHns, MHoXecTBa
peleHni.
dyHpameHTanbHas
cucTema peleHunn,
ycnosus ee
CYLLEeCTBOBaHMS.
KonnyecTso peleHuii B
dCP.

8-10
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckmelllaboparopHbie

3aHATUA pa601u

Tekywiue coopmbl
KOHTpOns

Tema 5. EBKNMOOBbI
npocCTpaHCTBa.
OnpegeneHve
eBKNnaoBa
npocCTpaHCTBa.
OnpegeneHve
OpPTOrOHaNbHOCTU
BEKTOPOB,
OpTOroHanbHoOM
CUCTEMbl BEKTOPOB.
Teopema o0 NMHeNHoM
HEe3aBMCKMOCTK
OpTOroHanbHOM
CUCTEMbI HEHYNEBbIX
BEKTOPOB.
OprtoroHanusaums
NVHENHO He3aBNUCUMOM
CUCTEMbl BEKTOPOB.
"IOnpenenenne
HOPMUPOBAHHOrO
npocTpaHCcTBa.
Teopema o Hopme
BEKTOpa B €BK/IMA0BOM
npocTpaHcTee. NoHsATne
HOPMUPOBAHHOrO
BEKTOpA.
HopmuposaHve
HEHyNneBoro BeKTopa.
OnpegeneHuve
cKanspHoro
nNpon3BeaeHNs OByx
BEKTOPOB, 3a4aHHbIX
KoopauHatamu B
OPTOHOPMNPOBAHHOM
6asuce.

11-12

Tema 6. JluHelHble
oneparopbl.
Onpepenexve
oneparopa, NMMHEeNHOro
oneparopa, NMMHEeNHOro
npeobpasoBaHus.
OnpegneneHve matpuLbl
‘InnHenHoro
npeobpasoBaHus.
BbipoxaeHHoOCTb
NVHENHOro
npeobpasoBaHus.
OtbiCckaHve koopanHaT
obpa3sa BekTopa.

13
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paborThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie

paborbl

Tema 7. KBagpartunyHbie
hopMbl. OnpepnenexHus
KBaApPaTU4YHON POPMbI,
NNHENHON POpPMbI.
Martpuua kBaopatu4Homn
doopmbl. MaTpuyHas
3anucb KBaApPaTUYHON
doOpMbI.
BbipoxaoeHHOCTb
KBaApPaTU4YHON POPMbI.
.|KaHoHMYeckas n
HOpMasibHas
KBaApaTU4HbIE DOPMbI,
BMI X MATpULL.
Onpegnenexmns
NONOXUTENbHO
onpeneneHHou,
oTpuuarenbHoO
onpeneneHHow
KBaApPaTU4YHON POPMbI.
Kputepuin CunbsecTpa.

14-15
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 8. OnemeHThbl
aHanMTNYEeCKOoNn
reomeTpun. Onepaumm
Hag BekTopamu:
CNOXEeHune, BbluMTaHme,
YMHOXEHME Ha Yncno,
ckansipHoe
npovn3seneHue,
BEKTOpPHOE
npoun3seneHune.
Heobxoaumble v
[OCTaTO4HbIE YCNOBUS
OPTOroHaNbHOCTU 1
KONMMHEaApPHOCTH
BekTopos. Onepaunn
Hag BeKTopamu B
KoopauHatax. nuHa
8.|sekTopa. Obuee 1 16-18 4 6 0
ypaBHEHNE NpsSMOoN Ha
nnockocTn. Ycnosus
napannenbHoCTy,
nepneHanKynspHoOCTH
npsiMbix. PacctosHune
mMexnay ABYMSI TO4KaMu,
paccTosiHNE OT TOYKU
o npsimoii. Obuiee
ypPaBHEHNE MNOCKOCTML.
Ycnosus
napannenbHoCTH,
nepneHanKynspHOCTH
MIOCKOCTEN.
PaccTtosiHne oT To4kun
[0 MNOCKOCTW.
YpaBHeHne npsiMoii B

NPOCTPaHCTBE.
Tema 9. lNogrotoska K
9. 9K3aMeHy 1 4 6 0
Tema . Toroesas 1 0 0 0 3K3aMeH
" |doopma KOHTpoOns
NTtoro 36 54 0

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. MaTtpuubl, onepauuv Hag matpuuamu. NoHATUE MaTpuLbl, 3/IeMEHTOB, NOPSAAKOB.
Buabl MaTpuL: KBagpaTHasa, CUMMeTPUYHasl, TpeyronibHasi, AguaroHanbHasi, eGQUHUYHas,
HyneBasi. FnaBHasi » N060YHas puaroHanu KBagpartHon Matpuubl. Onepauum Hap MaTpuL,amMm
(cnoxeHune, YMHOXEHMe, YMHOXEHUe Ha YUCI0, TPaHCMOHUPOBaHUE) U UX CBOMCTBA.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Matpwuupl, onepaumu Hag matpuuamu. NoHATMe MaTpuubl, 31EMEHTOB, NOPSAAKOB. Buabl MaTpuu:
KBagpaTHas, CUMMeTpU4Has, TpeyronbHas, aMaroHanbHas, e ANHNYHas, Hynesas. [ nasHas u
noboyHas guaroHanu kBagpaTHoi Matpuubl. Onepaumm Han MaTpuuamm (CNoXeHue, yMHOXeHMe,
YMHOXEHWE Ha YNCno, TPaHCMOHMPOBAHNE) U UX CBOMCTBA.
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npakrTudeckoe 3aHsitne (6 yaca(os)):
PeweHne npumepos

Tema 2. Onpenenutenu un nx ceoncrea. Onpenenurenu 2-ro, 3-ro nopsigka. NMepecraHoBKMU U
noacraHoBkUu. MUHBepcus, yeTHOCTb. Onpepenutenb n-ro nopsaka. Ceoncrea onpenenurenen.
Onpepenutenb TpeyronbHon matpuubl. MuHopbl U anrebpanyeckue pononHeHus. Teopema
Nannaca (4acrt. cn.). O6paTtHas maTpuua.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Onpegnenutenu n ux ceoctea. Onpepenutenu 2-ro, 3-ro nopsaka. lNepectaHoBKM 1 NOACTAHOBKM.
NHBepcus, yeTHocTb. OnpenennTtens n-ro nopsaka. Ceonctea onpeaenutenen. Onpegennrtens
TpeyronbHoi MaTpuubl. MUHOpPBI 1 anrebpanyeckne gononHeHus. Teopema Jlannaca (4acT. cn.).
ObpatHas matpuua.

npaktnyeckoe 3aHsitne (6 4yaca(os)):
PeweHne npumepos

Tewma 3. JiuHerHble npocTpaHcTBa. OnpeneneHue AenNCcTBUTENIbHOINo IMHENHOro (BEeKTOPHOro)
npoctpaHcTBa. MpuMepbl NIMHENHbIX NPOCTPaAHCTB. JINHeNHass KOMOMHaLUA BEKTOPOB.
OnpepneneHve NMHeMHON 3aBMCUMOCTU BeKTOpOB. ba3uc npocrpaHcTBa, pa3mepHOCTb.
KoopauHatbl BekTopa. Teopema 0 eBMHCTBEHHOCTU pa3noXeHus BekTopa no 6asucy. basuc n
paHr cuctembl BeKTopoB. U30MOphU3M IMHENHbIX NPOCTPaHCTB. TeopeMa 0 U30MOpPcPHOCTH
NUHEWHbIX NPOCTPaAHCTB, cneacTeBue. PaHr maTtpuubl. Teopema o paHre. TeopeMa o
Heo6X0AUMOM U [O0CTaTOYHOM YC/IOBUU paBEeHCTBa HyIO onpepenuTtens. CBsa3b Mexay
6asncamu nuHenHoro npocTtpaHcTea. MaTpuua nepexopa. Npeobpa3soBaHue KoopauHar
BEKTOpa Nnpu nepexope ot ogHoro 6asuca K gpyromy. lMopnpocrpaHcTBa.

JNIeKLMOHHOe 3aHsiTue (4 4aca(os)):

CuncTeMbl NMHENHbIX ypaBHeHUA. OgHopoaHas, HeogHOPOAHAS, ONpeaeneHHas, HeornpeneneHHas,
COBMECTHasl, HeCOBMeCTHasl cuctembl. [1oHATUe MaTpuubl cuctembl. MaTtpryHas 3anncb CUCTEMBI.
Teopema KpoHekepa-Kanennu. Meton Kpamepa, ycnoeusi ero npumeHumocTtu. Oblas cxema
PELWEHNS NPON3BONIbHON CUCTEMbI TMHEHBIX YpaBHEHWIA. [MOHATNS OBWEro PEWEHNS U YaCTHbIX
pelweHnii. YCnoBus CywecTBoOBaHMS eQUHCTBEHHOIO peleHmns, MHoXecTBa pelweHunii. Metopg Maycca.
Ycnosus ero npumeHmmoctn. OgHopogHas cuctema NMHenHbIX ypasHeHUA. COBMECTHOCTb CUCTEMBI.
Ycnosus CcywecTBOBaHUS €UHCTBEHHOMO PeELLeHNs, MHOXeCTBa peweHnin. PyHaameHTanbHas
cucTema peleHui, ycnosms ee cyuwectsoBaHms. Konnyectso peweHnii B ®CP. MNognpocTpaHcTea.

npakTundeckoe 3aHsitne (6 yaca(os)):
PeweHune npumepos

Tema 4. CucteMbl NIMHEWHbIX ypaBHeHUMA. OgHopoaHas, HeoaHOpPOAHas!, onpeneneHHas,
HeonpepneneHHasi, COBMeCcTHasi, HeCoBMeCTHasa cuctembl. [oHATUE MaTpULLbl CUCTEMDI.
MartpuyHasa 3anucb cuctembl. Teopema KpoHekepa-Kanennu. Meton Kpamepa, ycnosus ero
npumeHumMocTu. ObLan cxema peLLueHUsi MPOM3BOJSIbHOW CUCTEMbI IMHENHbIX YPaBHEHUN.
MoHATUS o6LLLero peLleHNs U YaCTHbIX peLleHUn. Y CNoBUS CYLLL,eCTBOBaHUS € AUHCTBEHHOro
peLueHns, MHoXecTBa pewieHun. Meton MNaycca. Ycnosus ero npumeHmMoctu. OaHopoaHast
cucTema NMHenHbIX ypaBHeHUn. COBMECTHOCTb CUCTEMbI. Y C/I0BUS CYLLLECTBOBaHUS
eOVHCTBEHHOro peLleHusi, MHOXeCTBa pelleHU. DyHaameHTanbHaa CUCTEMa peLleHnn,
ycnosus ee cywiectsoBaHusl. Konnyectso pelueHun B CP.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

CuncTeMbl NMHENHbIX ypaBHeHA. OgHopoaHas, HEOAHOPOAHAS, ONPeaeneHHas, HeonpeaeneHHas,
COBMEeCTHasl, HeCOBMeCTHas cucTeMbl. [oHATUE MaTpuLbl cUCcTeMbl. MaTprnyHas 3anncb CUCTEMDI.
Teopema KpoHekepa-Kanennu. Meton Kpamepa, ycnosusi ero npumeHumocTtu. Oblwas cxema
PELEHNs NPON3BONbHON CUCTEMBI JIMHEVHbIX ypaBHEHWUIA. MOHATNS 0BLWEro peweHns N YaCcTHbIX
peLweHnin. YCnosms CylecTBoBaHNS eOMHCTBEHHOMO peweHns, MHoXecTBa peweHuii. Meton [Maycca.
Ycnosus ero npumeHmmoctn. OgHopoaHas cuctema NMHenHbIX ypasHeHA. COBMECTHOCTb CUCTEMBI.
Ycnosus CywecTBoBaHWS €ANHCTBEHHOMO PELEHNS, MHOXECTBa pelleHnin. dyHaameHTanbHas
cucTeMa pelleHnii, ycnosms ee cyuwectsoBaHms. Konnyectso peweHnin B DCP.

npakTudeckoe 3aHsitne (6 yaca(os)):
PeweHne npumepos
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Tema 5. EBKAnaoBbl NpocTpaHcTBa. OnpeneneHne eBKNMAo0Ba NpocTpaHcTBa. OnpeaeneHue
OPTOroHaNbHOCTU BEKTOPOB, OPTOrOHa/IbHOM CUCTEMbI BEKTOPOB. Teopema 0 NIMHENHOM
He3aBMCUMOCTU OPTOrOHaNbHOW CUCTEMbl HEHY/NEeBbIX BEKTOPOB. OpToroHannsauusi IMHeMHoO
He3aBMCUMOW cucTeMbl BeKTOpoB. OnpeaeneHne HOpMMPOBAHHOIO NpocTpaHcTBa. Teopema o
HOpMe BeKTopa B eBKJIMA0BOM npocTpaHcTBe. [loHsATue HOPMMPOBAHHOIO BeKTOpa.
HopmupoBaHue HeHyneBoro Bektopa. OnpeneneHne cKansipHoro NPon3BeaeHns ABYX
BEKTOPOB, 3a4aHHbIX KOOpAUHaTaMM B OPTOHOPMUPOBaHHOM 6a3uce.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

EBknunaosbl npocTtpaHcTea. OnpeneneHne eeknnposa npoctpaHctea. OnpenenexHve
OPTOroHasfIbHOCTN BEKTOPOB, OPTOrOHAaNIbHOM CUCTEMbI BEKTOPOB. Teopema 0 NMMHENHOW
HEe3aBMCUMOCTN OPTOrOHAaNIbHOW CUCTEMbI HEHYNEBbLIX BEKTOPOB. OpTOroHanu3auuns nMHenHo
HEe3aBMCUMOW CMCTEMbI BEKTOPOB. OnpeaeneHme HOPMMPOBAHHOIO NPOCTPaHCcTBa. Teopema o
HOpPMe BEKTOpa B €BK/INAOBOM NPOCTPaHCTBE. [1oHATME HOPMUPOBAHHOIO BEKTOpa. HopMuposaHue
HeHynesoro sekTopa. OnpeneneHne ckansapHoro NPoM3BeneHns AByX BEKTOPOB, 3a4aHHbIX
KoopAMHaTaMu B OPTOHOPMUPOBAHHOM

npaktnyeckoe 3aHsitne (6 4yaca(os)):
PeweHne npumepos

Tema 6. JluHenHble onepatopbl. OnpeneneHue oneparopa, IMHEMHOro orneparopa, IMHEMHOro
npeobpa3oBaHusi. OnpepeneHne MaTpuLbl IMHENHOTO Npeobpa3oBaHUsA. BbIpoXOEHHOCTb
NUHenHoro npeobpasoBaHus. OTbicKaHMe KOOpAMHaT o6pa3a BeKTopa.

JNIeKLMOHHoe 3aHsiTue (4 Jyaca(os)):

NuHeiHble onepaTopbl. OnpeaeneHne onepartopa, TMHENHOro oneparopa, NMMHERHOro
npeobpasoBaHus. OnpeneneHne MaTpumubl TMHENHOro NnpeobpasoBaHns. BbipoxoeHHOCTb
nVHeliHoro npeobpa3soBaHns. OTbiCKaHWe KoopauHaT obpasa BekTopa.

npakTnyeckoe 3aHsitne (6 4aca(os)):
PeweHune npumepos

Tema 7. KBagpatuyHblie oopMbl. OnpeneneHns KBagpaTtuyHon ¢opopmbl, IMHENHON POPMbI.
Martpuua kBagpatnyHon chopmbl. MaTpuyHaa 3anucb KBagpaTtu4yHON oopMbl.
BbipoXaeHHOCTb KBagpaTtudHon cpopmbl. KaHOHMYecKasa U HOpManbHasa KBaapaTu4yHble
chopmbl, BUA ux matpud. OnpeneneHus NONOXUTENbHO onpeneneHHON, oTpuuaresibHO
onpeneneHHon KksagpatuyHoun chopmbl. Kputepun Cunbseectpa.

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

KeagpatnyHble chopMbl. OnpeneneHns kBaapatuyHon oopmbl, IMHENHON doopmbl. MaTtpuua
KBaLpaTU4HoOn popMbl. MaTpuyHas 3anmcb KBaapaTtuyHON oopmbl. BbIpoXAEHHOCTb KBaAPaTUYHON
goopMmbl. KaHoHMYeckas n HopManbHas kBagpatuyHbie oopMbl, BUA Ux Matpuu. OnpeneneHns
MONOXNTENbHO ONpeaeneHHon, oTpuLaTenbHO onpeaeneHHon KkBaapaTnyHom goopmel. Kputepuin
CunbBecTpa.

npakTudeckoe 3aHsitne (6 yaca(os)):
PeweHne npumepos

Tema 8. dneMeHTbl aHaNNTUYECKON reomeTpun. Onepau,vm Hag BEeKTopaMu: CJioXXeHue,
Bbl4UTaHWe, yMHOXeHUue Ha 4YNCno, CKansipHoe npounssegeHne, BEKTOpHoe npou3seneHue.
Heob6xopumble U poCTaTOUYHbIe yCnoBusi OpToroHasibHOCTU U KOJIJINHeapHOCTU BEKTOPOB.
Onepau,vm Hag BeKTopaMu B KoOopaunHartax. OdnuvHa BeKTopa. O6wee YpaBHEeHue ﬂpﬂMOl?l Ha
NNOCKOCTU. YcnoBus napamenbHoOCTU, nepneHouKynsapHoOCTu npsimbix. PaccrtosiHue Mexay
ABYMSA TOYKaMN, pacCtosiHUe OT TOYKHM 00 ﬂpﬂMOﬁ. O6wee YpaBHEeHUe nnocCcKOoCTH!. YcnoBusa
napamnenbHoOCTU, nepneHaouKkKynsapHocTn nnockocten. PaccTtosiHne OT TOYKU A0 NTOCKOCTU.
YPaBHeHI/Ie I1p9IMOI7I B NPOCTpPaHCTBeE.

JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):
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AneMeHTbl aHanuTM4eckor reometpun. Onepaumm Han BEKTOPaMn: COXEHNE, BblYMTaHNE,
YMHOXEHMEe Ha Y1CNOo, CKansipHoe Npoun3BeeHne, BEKTOPHOE npouaseneHne. Heobxonmmble un
LOCTaTOYHbIE YCNOBMSI OPTOrOHANIbHOCTI 1 KONIMHEAPHOCTW BekTopoB. Onepauun Han BeKkTopamu B
KoopauHatax. dnuHa Bektopa. Oblee ypaBHEHUE NPSMOI Ha MNOCKOCTU. Y CNoBUS
napannenbHOCTU, NepneHaNKYNsPHOCTU NPsIMbIX. PaccTosiHve Mexay AByMS TO4KaMu, pacCcTosiHme
OT TOoukM Ao npsimoii. ObLee ypaBHEHWE NNOCKOCTK. YCNOBMS napanienbHOCTH,
nepneHanKynspHOCTU NnockocTel. PaccTosiHe oT TOYKM A0 NNOCKOCTW. YpaBHEHMNE NPsIMOii B
NpPOCTpPaHCTBeE.

npaktnyeckoe 3aHsitne (6 4aca(os)):
PeweHne npumepos

Tema 9. NoaroroBka K 3K3aMeHy
JNIeKLMOHHOoe 3aHsiTue (4 4yaca(os)):
lMosTOpPEHNE

npaktnyeckoe 3aHsitne (6 4aca(os)):
PeweHne npumepos

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
Hepnens | camoctositenbHomn [TpynoemMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

AncumnnuHbl Cemectp

Tema 1. Matpuupl,
onepauuv Hag
maTpuuamu. lNMoHatne
MaTpuLbl, 9N1EMEHTOB,
nopsakos. Bugpl
MaTpuL;: KBagpaTHas,
CUMMeTpUYHas,
TpeyronbHas,
AnaroHanbHas,
1.leanHnyHag, Hynesas. 1 1-4
"naBHas 1 NnoboyHas
AnaroHanu keagpaTtHom
maTpuubl. Onepauunn
Han maTpuuamm
(cnoxeHwue,
YMHOXEHWe,
YMHOXEHWE Ha 4Yncno,
TPaHCNOHNPOBaHWE) U
NX CBONCTBA.

JOMallHAA

paboTta 8 ycTHo

PernctpaunoHHbii Homep 931114
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

AncumnnuHbl Cemectp

Tema 2. Onpegenutenu
N nx CBOMCTBA.
Onpegnenutenu 2-ro,
3-ro nopsaaka.
[MepecTaHOBKM U
MNOLCTaHOBKM.
NHBepcms, 4eTHOCTb
Onpegnenutenb nN-ro
2.[nopsioka. Ceoncrtea 1 3-5
onpenennTenei.
Onpepenutenb
TPEeyronbHON MaTpuLbl.
MwuHopbI 1
anrebpanyeckme
nononHeHus. Teopema
Nannaca (4acT. cn.).
ObpaTHas maTtpuua.

JOMallHAA 8

paboTta ycTHo

KETPOHHBH
B_EPCHTET
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 3. JInHenHble
NpOCTpaHCTBa.
Onpepenenuve
LEeNCTBUTENBHOMO
NINHENHOTO
(BEKTOPHOrO)
NpOCTpaHCTBa.
MprMepbl NTMHENRHbIX
MNPOCTPaHCTB.
NnHeliHas kKoMbUHaLmMs
BEKTOPOB.
Onpepenenuve
NINHENHOW 3aBUCUMOCTH
BeKTOpoB. basuc
NPOCTPaHCTBa,
pa3MepPHOCTb.
KoopavHaTtbl BekTopa.
Teopema o
€0MHCTBEHHOCTU
pa3noXeHns BekTopa
no 6asuncy. basuc u
paHr CMCTEMBI
BEKTOpPOB. 30Mopchuam
"INMHENHBIX NPOCTPaHCTB.
Teopema o
N30MOPJOHOCTU
NINHENHbIX NPOCTPAHCTB,
cnencteme. PaHr
maTpuubl. Teopema o
paHre. Teopema o
Heobx04MMOM 1
LOCTATOYHOM yCNOBUN
paBeHCTBa HyN0
onpenenutens. Ceasb
mexay 6asmcamm
NINHENHOTO
NpOoCTpaHCTBa.
Martpuua nepexona.
MpeobpazoBaHue
KoopamuHat BekTopa npwu
nepexone oT O4HOro
6asnca K opyromy.
MonnpocTtpaHcTea.

LOMaLHAS
paboTta

NMACbMEHHO

PernctpaunoHHbii Homep 931114
Crpanunua 15 n3 25.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma omcumnnmHel "MinHelriHas anrebpa; 080500.62 BuaHec-nHdopMaTka; OOLEHT, K.H. (aoueHT) WynbruHa O.H.

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 4. Cuctembl
NNHEWHbIX ypaBHEHWNI
OpHopopaHas,
HeooHOpoOLHas,
onpegeneHHas,
HeonpeneneHHas,
COBMeCTHas,
HecoBMecCTHas
cuctembl. [NoHaTHe
MaTpuLbl CUCTEMBI.
MartpuyHas 3anucb
cuctembl. Teopema
KpoHnekepa-Kanennw.
MeTton Kpamepa,
yCnoBus ero
npumeHnmocTu. Obwas
cxema peleHums
NPOW3BOJIbHOM CUCTEMbI
NNHENHbIX ypaBHEHWN
MoHATMS obwero
PELEHNS N YaCTHbIX
4.|peweHnin. Ycnosus 1 8-10
CyllecTBOBaHUSA
€[MNHCTBEHHOrO
peleHns, MHOXeCTBa
peweHun. Meton
"aycca. Ycnosus ero
NPUMEHUMOCTMW.
OnHoponHas cuctema
NNHEWHbIX ypaBHEHNI
CoBMeCTHOCTb
cuUCTEeMbI. YCnoBus
CyllecTBOBaHUSA
€[MHCTBEHHOIO
peleHns, MHOXeCTBa
peLeHni.
dyHoameHTanbHas
cucTema peLeHunn
yCcnosus ee
CylLeCTBOBaHUS.
KonnyecTso pelweHui B
dCP.

JOMallHAA

paboTta 8 ycTHo

KETPOHHBH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 5. EBKNnOoBbI
NpoCTpaHcTBa.
Onpepenenuve
eBKnMaoBa
nNpoCTpaHcTBa.
Onpepenenve
OPTOroHanbHOCTU
BEKTOPOB,
OpTOroHanbHom
CUCTEMbl BEKTOPOB.
Teopema 0 NMHENHOM
He3aBMCUMOCTH
OpTOroHanbHom
CUCTEMbI HEHYNEBbIX
BEKTOPOB.
OpToroHanusaums
NINHENHO He3aBUCUMOM
5 [CUCTEMbI BEKTOPOB. 1 11-1o |BOMaWHAS 8

'|Onpenenenne pabota
HOPMWPOBAHHOIO
nNpoCcTpaHcTBa.
Teopema o Hopme
BEKTOpPA B €BK/INO0BOM
npocTtpaHcTtee. [NoHaTue
HOPMWPOBAHHOIO
BEKTOpA.
HopmuposaHue
HEHyNneBoro BekTopa.
Onpepenenuve
cKanspHoro
Npon3BeaeHNs OByx
BEKTOPOB, 3a4aHHbIX
KoopauHatamu B
OPTOHOPMUPOBAHHOM
6asuce.

YCTHO

Tema 6. JlnHelHble
oneparopsl.
Onpenenenuve
oneparopa, TMHEeNnHOro
oneparopa, TMHEeNnHOro
npeobpasoBaHus.
Onpepnenenne matpuupl 1 {3 |BOmMawHAs 8
‘|InnHeiHoro paboTta
npeobpasoBaHus.
BbIpoXaeHHOCTb
NINHENHOr o
npeobpasoBaHus.
OTbickaHne koopamHat
obpa3a BekTopa.

YCTHO

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

AncumnnuHbl Cemectp

Tema 7. KBagpatuyHbie
goopmbl. OnpeneneHuns
KBaLpPaTUYHON CPOPMBbI,
NNHENHON PopMbl.
Martpuua kBagpaTtuyHom
doopmbl. MatpuyHas
3anucb KBaApPaTUYHOW
POpMbl.
BblipoxaeHHOCTb
KBaLPaTUYHON CPOPMBbI.
7.|KaHoHu4yeckas un 1 14-15
HOpMasbHas
KBaLpaTU4HbIE POPMbI,
BUA MX MaTpuL,.
Onpepnenenus
MONOXUTENbHO
onpeneneHHown,
oTpuuartenbHO
onpeneneHHoun
KBaLPaTUYHON CPOPMBbI.
Kputepuin CunbeecTpa.

JOMallHAA

pabora 8 MACbMEHHO

KETPOHHBH
B_EPCHTET
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 8. OnemeHTbI
aHaMNTN4YeCcKomn
reometpun. Onepaumm
HaL BEKTOpaMu:
CNOXEeHune, BblunTaHue,
YMHOXEHWE Ha Yncno,
ckansipHoe
npon3BeneHue,
BEKTOpPHOE
npon3BeaeHue.
Heobxoaumble n
LOCTaTO4HbIE YCNOBUS
OPTOroHaNbHOCTU U
KONNMHEAPHOCTH
BekTopoB. Onepaumm
Han BEKTOpamu B
KoopauHatax. JnvHa
8.|BekTopa. Obuee 1 16-18
ypaBHEHNE NPSMON Ha
NNOCKoCcTN. YcnoBus
napannenbHoCcTw,
nepneHanKynspHOCTM
npsMmbix. PacctosHne
MEXAy ABYMS TOYKaMM,
paccTosHME OT TOYKN
no npsimoii. Obwee
YpaBHEHWE MNOCKOCTMU.
Ycnosus
napannenbHoCcTu,
nepneHanKynsapHOCTM
MNOCKOCTEN.
PaccTtosiHue o1 To4KM
[0 MNOCKOCTW.
YpaBHeHME NpsMoii B
NPOCTPaHCTBE.

Tema 9. Moarotoska k 1 OOMaLIHAS 8
‘lak3ameHy paboTta

NTtoro 72

JOMallHAA 8

paboTta ycTHo

YCTHO

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

O6y4yeHne NPonCxXoanT B OOPMeE NEKLIMOHHBIX U NPAKTUYECKNX 3aHATUIA, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYEHTOB.

TeopeTnyeckuii Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKuuid, KOTOPbI OCTaeTCs y
CTydeHTa B pe3ynbTate NpOoCyWmBaHNSA NEKLMN HE MOXET 3aMeHUTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, NONe3Ho
03HaKOMUTbCS ¢ bonee NoAPOOHLIM N3NOXEHNEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha [1Be KaTeropumn: HeObX0AMMbIV 4N CoAYM 9K3aMeHa 1 3a4eTa MUHUMYM Y
LOMONHUTENbHAS NMTepatypa.
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MN3yyeHne kypca noapasyMeBaeT He TONbKO OBMaAeHUE TEOPETUYECKMM MaTEPManom, HO 1
NoNyYyeHne NPaKkTUYecKnx HaBbIKOB ONns 6onee rnybokoro NOHMMaHUS pasnenos AUCUUMNINHBI Ha
OCHOBE pelleHNs 3a1a4 U YNpaxHEeHU, NNICTPUPYIOWMX 0oKa3biBAEMble TeopeTnyeckme
NONOXEHNS, a TakXe pasBuTme abCTpakTHOro MbILIEHUSI U CMIOCOOHOCTUN CaMOCTOSTENbHO
[0Ka3blBaTb YACTHbIE YTBEPXOEHMSI.

CamocTosTenbHas paboTta npennonaraeT BbiNofHEHWE OoMalWHUX paboT. MpakTuieckme 3anaHus,
BbIMONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl ANs ykasaHus obWwmnx MeToA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B PE3yNbTate CaMoCTOSITENbHON paboThbl.

Kpome Toro, camocrositenbHas pabota BKIO4YaeT NOAroTOBKY K 9Kk3aMeHy 1 3adety. [py noarotoeke
K coaye aKk3ameHa 1 3a4eta BeCb 06beM paboTbl pEKOMEHAYETCS pacnpenensTb PaBHOMEPHO MO
LHSIM, OTBELEHHbIM N5 NOArOTOBKM K 9K3aMEHY 1 3a4eTy, KOHTPONMPOBATb KaxXablid AEHb
BbINONHEHMS paboTbl. Jlydwe, ecnm MOXHO NEePEBLINONHUTL NnaH. Toraa Bcerna byner peseps
BPEMEHMN.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MaTpuubl, onepauumu Hag matpuuamu. NMoHsaTE MaTpuLbl, 31IeMEHTOB, NOPSAKOB.
Buabl maTpul: KBagpatHasi, CUMMeTpUYHas, TpeyrosbHasl, AuaroHanbHas, e AMHUYHas,
HyneBasi. (naBHas n No60o4YHasi AMaroHany KBagpaTtHOW MaTpuubl. Onepauumn Hag MaTpulamm
(cnoxeHne, yMHOXEHUE, YMHOXEHUe Ha YACNo, TPaHCMOHMPOBaHUE) U UX CBOMCTBA.

YCTHO, MPMMepHbIe BOMPOChHI:
nomalHsas pabota

Tema 2. Onpenenutenu n nx ceoncrea. Onpenenurenu 2-ro, 3-ro nopsigka. NMepecraHoBkMU U
noacraHoBkUu. UHBepcus, YeTHOCTb. Onpepenutenb n-ro nopsaka. Ceoncrea onpenenvurenen.
Onpepenutenb TpeyrosibHOM Matpuubl. MUHOPBI 1 anrebpanyeckue pononHeHus. Teopema
Nannaca (vacrt. cn.). O6parHasi maTpuua.

YCTHO, MPMMEepPHbIe BOMPOChHI:
nomawHsas pabota

Tewma 3. JInHerHble npocTpaHcTBa. OnpeneneHue 0enCcTBUTENIbHOIO IMHENHOro (BEKTOPHOro)
npoctpaHcTBa. MpuMepbl NIMHENHbIX NPOCTPAHCTB. JINHeNHas KOMOMHaLUA BEeKTOPOB.
OnpepneneHve NMHEMHON 3aBMCUMOCTU BeKTOPOB. ba3uc npocrtpaHcTBa, pa3mepHOCTb.
KoopauHatbl BekTopa. Teopema 0 eBMHCTBEHHOCTU pa3noXeHus BekTopa no 6asucy. basuc n
paHr cuctembl BeKTopoB. U3oMopcpusm nnHenHbIX NPOCTpaHCTB. TeopeMa 0 U3OMOPCPHOCTH
NUHEeWHbIX NPOCTPaHCTB, cneacTeue. PaHr MaTtpuubl. TeopeMa o paHre. TeopeMa o
Heo6X04UMOM U [O0CTaTOYHOM YC/IOBUU paBeHCTBa Hy/Io onpepenuTtens. CBsa3b Mexay
6a3ucammn nuHenHoro npocTtpaHcTea. Marpuua nepexoana. MpeobpasosaHue KoopanHart
BEKTOpa Npu nepexone oT ogHoro 6asuca Kk apyromy. NoanpoctpaHcTea.

MMCbMEHHO, NPUMEpPHbIE BOMPOCHI:
nomalHss pabota

Tema 4. Cuctembl NMHeWHbIX ypaBHeHMn. OaHopoaHasi, HeoaHOpoOAHasi, onpeneneHHas,
HeonpepeneHHasi, COBMecTHasi, HecoBMecTHasi cuctembl. NNOHATUE MaTpMLLbl CUCTEMbI.
MarpuuyHas 3anucb cucrtembl. Teopema KpoHekepa-Kanennu. Meton Kpamepa, ycnosusi ero
npuMeHnMocTU. O6LLan cxeMa peLueHust NPOU3BOJIbHON CUCTEMbI IMHENHbIX YpaBHEHUNA.
MoHsiTHSA o6LLero peLleHns U YacTHbIX pelleHun. Y CNoBUS CyLL,eCTBOBaHUS € ABUHCTBEHHOrO
pelueHus, MHOXecTBa pelwieHuin. Meton Naycca. Ycnosus ero npumeHmMoctu. OoHopoaHas
cucTema nMHenHbIX ypaBHeHUn. COBMECTHOCTb CUCTEMbI. YCNOBUSA CYyLLL,eCTBOBaHUS
eOUHCTBEHHOro pelueHusi, MHOXecCTBa pelueHUn. PyHaameHTalbHas cUCTeMa peLueHun,
ycnosus ee cyuwliectsoBaHus. Konnyectso perueHun B dCP.

YCTHO, MPVMEPHbIe BOMPOChHI:
nomawHsas pabota
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Tema 5. EBKAnaoBbl NpocTpaHcTBa. OnpeneneHne eBKNMAo0Ba NpocTpaHcTBa. OnpeaeneHue
OPTOroHaNbHOCTU BEKTOPOB, OPTOrOHa/IbHOM CUCTEMbI BEKTOPOB. Teopema 0 NIMHENHOM
He3aBMCUMOCTU OPTOrOHaNbHOW CUCTEMbl HEHY/NEeBbIX BEKTOPOB. OpToroHannsauusi IMHeMHoO
He3aBMCUMOW cucTeMbl BeKTOpoB. OnpeaeneHne HOpMMPOBAHHOIO NpocTpaHcTBa. Teopema o
HOpMe BeKTopa B eBKJIMA0BOM npocTpaHcTBe. [loHsATue HOPMMPOBAHHOIO BeKTOpa.
HopmupoBaHue HeHyneBoro Bektopa. OnpeneneHne cKansipHoro NPon3BeaeHns ABYX
BEKTOPOB, 3a4aHHbIX KOOpAUHaTaMM B OPTOHOPMUPOBaHHOM 6a3uce.

YCTHO, MPMMEepHbIe BOMPOChHI:
nomalwHss pabota

Tema 6. JluHenHble onepatopbl. OnpeneneHue oneparopa, IMHEMHOro orneparopa, IMHEMHOro
npeobpa3oBaHusi. OnpepeneHne MaTpuLbl IMHENHOIO Npeobpa3oBaHUsA. BbIpOXOEHHOCTb
NUHenHoro npeobpasoBaHus. OTbicKaHMe KOOpAMHaT o6pa3a BeKTopa.

YCTHO, NPVMepHbIe BOMPOCHI:
nomalwHss pabota

Tema 7. KBagpatuuHble oopmbl. OnpeneneHns KkBagpaTtuyHon ¢oopmbl, IMHENHON POPMbI.
Martpuua kBagpatnyHon cpopmMbl. MaTpuyHasa 3anucb KBagpaTtu4HON ¢oopMbl.
BbipoxaeHHOCTb KBagpaTtudyHon ¢popmbl. KaHoHUYecKas U HopMmanbHasi KBagpaTUyHbie
c¢bopmbl, BUA nx matpuu,. OnpeneneHns NONOXUTENbLHO onpeaeneHHon, oTpularenibHO
onpeneneHHon KksaapatuyHoun chopmbl. Kputepun Cunbsectpa.

MUCbMEHHO, NPUMEpPHbIE BOMPOCHI:
KOHTPO/bHas

Tema 8. dnemeHTbl aHanUTU4YecKon reometTpun. Onepaunm Hag BEKTOPaMu: CliI0XeHue,
BblUMTaHMe, YMHOXEHUE Ha YMCII0, CKansipHoe npou3seneHne, BEKTOPHOe NpousseneHue.
Heob6xoaoumbie n poctatouyHble YCNOBUS OPTOrOHaNbHOCTU U KOJIJIMHEApPHOCTN BEKTOPOB.
Onepauum Hap, BeKTOpamu B KoopauHatax. [nvHa BekTopa. ObLiee ypaBHeHMe NpPsiMOn Ha
NI0CKOCTU. YCNOBMA NapannenbHOCTU, NepneHanKynsapHOCTU NpsiMbiX. PaccTtosiHne mexay
OBYMSI TO4KaMU, PacCTOsIHME OT TOYKM [0 npsaMon. Obuiee ypaBHEeHUe MIOCKOCTU. YCnoBus
napannenbHOCTU, NepneHauKyNApHOCTU nnockocten. PacctosiHue OT TOUKM 00 NIOCKOCTU.
YpaBHeHue npsasMon B NpOCTpaHCTBe.

YCTHO, MPUMEpPHbIE BOMNPOCHI:
nomalHss pabota

Tema 9. lNoaroTtoBka K aK3ameHy
YCTHO, MPUMEpPHbIE BOMPOCHI:
nomawHsas pabota

Tema . UToroeasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 9K3aMeHy:

Bonpochbl kK ak3ameHy

1. Martpuubl, onepauun Han MaTpuuamu.

1) MoHsATWE MaTpuLbl, SNEMEHTOB, NOPSOKOB.

2) Buobl Matpuu: kBagpaTtHas, CUMMETPUYHAs, TPeyronbHas, anaroHanbHas, eauHnYHasl, Hynesasi.
"naBHast 1 Nnobo4yHas gmaroHanu KBagpaTHo MaTpuLbl.

3) Onepauwnu Hag mMatpuuamm (CNoXeHWe, yMHOXEHNE, YMHOXEHNE Ha YMCNOo, TPaHCNOHMPOBaHME)
N nX CBOMCTBA.

2. Onpenenvtenu n Nx CBOMCTBA.

1) Onpenenutenn 2-ro, 3-ro nopsaka.

) NepecTtaHoBkn n noactaHoBkW. IHBepCKs, YETHOCTb.

) Onpenenutens n-ro nopsaka.

4) Csonctea onpegnenutenen. OnpenenuTtenb TPEYyronbHON MaTpuLbl.
) MunHopbl 1 anrebpanyeckume nononHeHus. Teopema Jlannaca (4act. cn.).
) OnpeneneHne 0bpaTHON MaTpULbl U CNOCOO BbIYUCNEHNS.
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3. JlnHenHble NnpocTpaHcTBa
1) OnpepneneHne OencCTBUTENbHOMO IMHENHOro (BEKTOPHOro) NpPoCTpaHCTBa.
2) MNMprMepbl NMHENHbIX MPOCTPAHCTB.

3) NuHeitHas kombrHaums BekTopoB. OnpeneneHns NMHERHOM 3aBUCUMOCTY U NTUHENHO
HEe3aB1CMMOCTN BEKTOPOB.

4) basnc npoctpaHcTBa, pa3sMepHocTb. KoopanHaTel Bektopa. T. 0 €AUHCTBEHHOCTUN Pa3fioXeHNS
BekTopa no 6asncy. ba3uc n paHr cncteMbl BEKTOPOB.

5) N3oMopthm3m NnHeNHbIX NPOCTPaHCTB. T. 0 KI3OMOPMPHOCTU NMNMHENHbIX MPOCTPAHCTB, CNeACTBUE.

6) Panr matpuupl. T. 0 paHre. T. 0 HE06X0AUMOM 1 [OCTATOYHOM YC/TIOBUM PABEHCTBA HYJO
onpepnenuTens.

7) CBasb Mmexay 6asncamm nMHerHoro npoctpaHcTea. Martpuua nepexoga. MpeobpasosaHne
KOOpAMHAT BeKTopa npu nepexoae oT ofHoro 6asnca K Apyromy.

8) MNMononpocTpaHcTea.
4. CCTEeMbl IMHENHbBIX ypaBHEHUI.

1) OoHopoAaHas, HeogHoOPOAHAas, onpeaeneHHas, HeonpeaeneHHas, CoBMeCcTHasi, HECOBMECTHas
cuctembl. MNoHATNE MaTpuubl cnctembl. MaTpuyHas 3anucb cuctemol. Teopema
KpoHekepa-Kanennu.

2) Metog Kpamepa, ycnosus ero npMeHnMMocCTI.

3) Obwas cxema peleHnst MPON3BONbHON CUCTEMbI NTMHENHbIX ypaBHEHWIA. [oHsATUS obLwero
peweHns N YaCTHbIX peweHnin. YCnoBns CyllecTBOBaHUS € ANHCTBEHHOIO PEWEHNS, MHOXECTBA
peLleHnin.

4) Meton Naycca. Ycnosus ero npuMeHMMOCTMW.

5) OoHopoaHas cucteMa NMHeHbIX ypaBHeHUA. COBMECTHOCTb CUCTEMbI. YCNOBUS CYLLECTBOBAHUS
€[VHCTBEHHOr0 pelleHns, MHOXeCTBa pelweHnin. dyHaameHTanbHas cuctemMa pelweHunin, ycnoens ee
cywecteoBaHus. Konnyectso peweruii B PCP.

5. EBKNMOOBbI NPOCTPaHCTBA.

1) OnpeueneHme eBKnmagoBa nNpocTpaHCTBA. Onpeﬂ,eneHvle OpPTOroHa/IbHOCTW BEKTOPOB,
OpTOFOHaﬂbHOVI CNCTEMbl BEKTOPOB. TeopeMa O IMHENHON He3aBUCMMOCTH OpTOFOHaﬂbHOVI CNCTEMDI
HEHYNeBbIX BEKTOPOB.

2) OnpeneneHns HOPMUPOBAHHOIO BEKTOPA M HOPMMPOBAHHOI0O NPOCTPaHCcTBa. Teopema o HopMme
BEKTOpa B €BKNO0BOM NpocTpaHcTBe. HopMmpoBaHue HeHynesoro Bektopa. OnpeneneHue
CKansapHOro NPov3BedeHNs OByX BEKTOPOB, 3a4aHHbIX KOOPAUHATAMU B OPTOHOPMUPOBAHHOM
basuce.

6. JlnHenHbIe onepaTopsl.
1) OnpepneneHne onepartopa, MMHENHOro onepaTopa, NMMHERHOro NnpeobpasoBaHus.

2) OnpegenexHne MaTpuubl NIMHERHOro npeobpasoBaHus. BblipoX 4eHHOCTb IMHENHOro
npeobpasoBaHusi. OTbickaHye kKoopanHaT obpasa BekTopa.

7. KBagpartnyHble qoopMbl.

1) OnpenenexHns KkBaapaTN4HON OOpPMBbI, NTMHENHON doopMbl. MaTpuua KBaLpaTUyHOR OOpPMbI.
MatpuyHas 3anucb KBaLpatuyHOM oopMbl. BbIpoXXaeHHOCTb KBaApaTUHHON (POPMbI.

2) KaHoHU4eckas 1 HopMmasbHas KBaapaTuyHble OOPMbl, BUL MX MATPULL.

3) OnpeneneHns NONOXUTENbHO ONpeneneHHon, oTpuLaTeNibHO onpeaeneHHon KBaapaTniHom
goopmbl. Kputepuin CunbeecTpa.

8. OnemMeHTbl aHaNUTNYECKON reOMETPUN.

1) Onepaunn Hag BEKTOPAMU: CNOXEHME, YMHOXEHNE Ha YMCNO, CKansipHOe NPOU3BELEHNE,
BEKTOPHOE npounaseneHne. Heobxoanmble 1 0OCTATOYHbIE YCNOBUS OPTOrOHANBHOCTM U
KonnnHeapHocTM BekTopoB. Onepaunn Hal BekTopamu B koopanHatax. [JnnHa Bektopa.

2) Obuiee ypaBHeHMEe NPSIMOI Ha MNNOCKOCTM 1 B npocTpaHcTee. Oblee ypaBHEHUE MIOCKOCTY.

Mpumep 3k3aMeHaUMOHHOro buneta.
1. [NoHATME KOHEYHOMEPHOIO IMHENHOIrO BEKTOPHOIO NPOCTPAaHCTBA.
2. EonHnyHas matpuua n ee cBoncTBa.
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3. PewnTb cucteMy nnHelHbix anrebpanyeckunx ypasHeHuii metonom OcTporpanckoro - Maycca
(ykasblBaeTcs KOHKpeTHas cucTema).

7.1. OcHOBHas nuTeparypa:

1. VinbnH B. A., Mo3Hsik 3.I'. JluneHasa anrebpa. 6-e n3g., ctep. ? M.: PUSMATJINT, 2010. - 278 c.

2.JlnHeliHas anrebpa n aHanuTuyeckas reomeTpus : yuebHoe nocobue / E. M. Kapyesckuid, M. M.
Kapuesckuii .? KasaHb : KazaHckuii yHusepcutet, 2011 .7 269 c. : nn. ; 21 cm. ? Brubnuorp.: c.
268-269 (15 HasB.) .? ISBN 978-5-98180-994-1 ((8 nep.)) , 200.

3. BoiuncnutenbHas nuHeinHas anrebpa : ydebHoe nocobue Ons CTyneHTOB BbICWMX YHEOHbIX
3aBefeHuiA, obyyarowmxcs no HanpaeneHmio noarotosku 230400 "lMpuknanHas matemMaTmka" un
cneunanbHocTn 230401 "MNpuknagHas matematumka” / B. M. Bepx6uukuin .? Mocksa : Beiclwas
wkona, 2009 .? 350, [1] ¢. : un. ; 22 .? (Ons BbicwKX y4ebHbIx 3aBeaeHnin, Matemartmka) .?
Bubnnorp.: c. 340-344 (75 HasB.) .? [NpenM. ykas.: c. 345-349 .? Yka3. 0603Ha4YeHUin 1 COKp.: C.
350-351 .7 ISBN 978-5-06-005829-1 ((8 nep.)) , 3000.

4. M.C.AnekcaHapoB, Kypc aHanMTny4eckomn reoMmetTpum n nuHeriHo anrebpsl. CI16.:J1aHb, 2009. -
512 c. // http://e.lanbook.com/books/element.php?pl1_id=493

5.beknemuwes [1.B.
Kypc aHanutnyeckoi reometpum u nnHeinHon anrebpobl. - M.: duamatant, 2008. - 307 c.
http://e.lanbook.com/books/element.php?pl1_id=48199

6./nbuH B. A., MosHsk O.I". JluHeitHas anrebpa: y4ebHuk. - 6-e naa., ctep. - M.: PUSMATIIAT,
2008. - 280 c.

http://e.lanbook.com/books/element.php?pl1_id=2178

7.2. [lononHutenbHasa nuteparypa:
1. lnHeitHas anrebpa n aHanuTU4eckKasi reoMeTpms : ONOPHbI KOHCNEKT : [yd4ebHoe nocobue : ons

CTYOEHTOB 1 npenogasarenen TeXHM4Yeckmx n akoHommnyecknx sy3os] / B.M. AHToHoB, M.B. JlaryHosa,

H.W. Nobkosa [u ap.] ; M-Bo obpasosaHusi Poc. ®enepaumm, C.-MNetepb. roc. NOANTEXH. YH-T .?
Mocksa : NpocnekT, 2013 .? 138, [1] ¢. : un. ; 21 .? Ha obopoTe TuT. Nn. aBT.: AHTOHOB B.W. - O.T.H.,
npod., NaryHosa M.B. - k.p.-M.H., pou., JTobkosa H.WU. - k.dp.-M.H., npodp. ? Bubnwnorp.: c. 137 (5
HasB.) .? ISBN 978-5-392-10226-6 ((8 061.)) , 100.

2. AHannTuyeckas reoMeTpus U MHenHas anrebpa : npuMepsbl 1 3agadu : y4ebHoe nocobue ans
CTYOEHTOB y4peEXAEHMIA BbiCEro 06pa3oBaHns No eCTECTBEHHOHAYYHbIM crieumnanbHocTam / A, A.

lNycak .? Ni3paHwne 6-e .? MuHck : TetpaCuctemc, [2011] .? 288 c. : un. ; 21 cm. ? Ha obopoTe T1T. n.

aBT.: lN'ycak A. A. - kaHA. ou3.-maT. Hayk, npodp. ? Bubnwuorp.: c. 3 .7 ISBN 978-985-536-229-7 (B
nep.) , 1500.

3.Bbicwasi matematuka. JluHeriHas anrebpa n aHanutnyeckas reometpusi : yueb. nocobue ons cTya.
By3oB / 1. C. N'eBopksiH .? M. : PUBMATIINT, 2007 .? 208 c. ? ISBN 978-5-9221-0860-7 : p.206.0

7.3. UHTepHeT-pecypcChbl:
Buoeo-kypc nekumii no nuHeriHow anrebpe - http://www.intuit.ru/department/mathematics/linalres/1/
NuHeiHasa anrebpa - http://twt.mpei.ac.ru/math/LARB/Matrdet/Matrix/LA_01010300.html

NuHelinas anrebpa ons YalHUKOB -
http://obitel-minsk.by/exsite/lineynaya-algebra-dlya-chaynikov.html

NuHeiHas anrebpa oHnaiH - http://www.fxyz.ru
MaremaTtuka ons akoHOMUCTOB - http://www.alleng.ru/d/math/math160.htm

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNIUHbI(MOAYNSA)
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OcBoeHue oucumnnuHbl "NlnHeliHas anrebpa” npennonaraet UCMNob30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

Nekumm n npakTnyeckme 3aHATUS No AUCLMNAMHE NPOBOAATCS B ayAUTOPUM, OCHALLEHHON AOCKOM U1
MenoM(MapKkepom).

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHntio 080500.62 "busHec-nHgopmatmka" n npouso NOAroToBKM He NPenyCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbii Homep 931114
Ctpanunua 24 n3 25.

A



Mporpamma omcumnnmHel "MinHelriHas anrebpa; 080500.62 BuaHec-nHdopMaTka; OOLEHT, K.H. (aoueHT) WynbruHa O.H.

ABTOpP(bI):

WynbruHa O.H.

" 201 __r.
PeueH3eHT(bl):

daasbinos B.P.

Mwuccapos M. 1.

" 201 __r.
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AHATTAMECKAR CrCTEMA KPY

BAE
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A 5 (1,

PervnctpaunonHbiii Homep 931114
Crpanunua 25 n3 25.

A



