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Mporpamma ovcumnnmHel "MnHeliHas anrebpa'; 38.03.05 busHec-uHgopmaTrka; ooUeHT, K.H. (BoueHT) 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

HaHHas yyebHas gucuunanHa BkntodeHa B pasgen " 51.6.7 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammel 38.03.05 bBrnsHec-nHdopmaTtmka 1 oTHOCUTCS 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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Mporpamma ovcumnnmHel "MnHeliHas anrebpa'; 38.03.05 busHec-uHgopmaTrka; ooUeHT, K.H. (BoueHT) WynbruHa O.H.

-- 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 TpynoeMKOoCTb ANCLMMANHBI COCTaBNSIET 8 3a4eTHbIX(ble) eanHuu(bl) 288 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 6annos.

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
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl v yachbl
Paagen ayauTopHOM paborThbl,
H MX TPYAO0EMKOCTb
N .D.VIKIILI.VIHJ',I.II;HI:I/ CemecTp| ce;’:‘g::a (B yacax) TeK\,,(L(I,J':T(:,g:,’;prI
ony Mek ImI'Ipal('rw-lecl(meJ1a60pa1'opH|:|e
u 3aHATUA pa601b|
Tema 1. MaTpuubl,
1.lonepaunn Han 1 1-4 4 6 0
mMarpuuamu.
Tema 2. Onpegenntenn
2-\n v ceoiicTsa. 1 3-5 4 6 0
5 [Tema 3. NukeriHble ’ 6.7 4 5 0 Kggggg”b"'a"
‘\npocTpaHcTBa. P
Tema 4. Cuctembl
4 \nuHeiHbIx ypaBHEHWIA. 1 8-10 4 6 0
Tema 5. EBknnaosbl
5. MpoCTpaHCTBa. 1 1112 4 6 0
Tema 6. JlnHenHble
6. onepartopbl. 1 13 4 6 0
KoHTponbHas
Tema 7. KBagpatuyHblie
7. OPMbI. 1 14-15 4 6 0 paboTta
Tema 8. OneMeHThI
8.|aHannTunyeckom 1 16-18 4 6 0
reomMeTpun.
Tema 9. Noarotoska K
S 3K3ameHy 1 4 6 0
Tema . NTorosas 1 0 0 0 OK3ameH
" |dopma KoHTpOnNA
Wtoro 36 54 0
4.2 CopepxaHvue oUCLUNMUHDI
PerunctpaumnoHHbin Homep 940818 < 3;%1;';:??(‘1:1;{1;%2
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Mporpamma ovcumnnmHel "MnHeliHas anrebpa'; 38.03.05 busHec-uHgopmaTrka; ooUeHT, K.H. (BoueHT) WynbruHa O.H.

Tema 1. Matpuubl, onepauum Hag MaTpuL,amm.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MoHATME MaTpULbl, SN1EMEHTOB, MOPSAKOB. Buabl MaTpuL: kBagpaTHas, CUMMETPUYHaS,
TpeyronbHas, onaroHanbHas, eanHuYHas, Hyneeas. CnaBHas U NoboyHas amaroHany KBaapaTHoM
matpuubl. Onepauun Hag Matpuuamm (CNoxXeHne, YMHOXEHNE, YMHOXEHNE Ha YMCho,
TPaHCMOHUPOBAHNE) N NX CBOMNCTBA.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

PeweHne npumepos no teme "Martpuupbl": BbINONHEHWE Onepauunin CNoXeHUs, yMHOXEHWS,
YMHOXEHWS Ha YWCIOo 1 TPaHCMOHUPOBaHMA MaTpul,.

Tema 2. Onpepennutenu n X CBOMCTBA.
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

Onpegnenutenu 2-ro, 3-ro nopsigka. lNepectaHoBku 1 NnoacTaHOBKW. IHBEpCUS, YETHOCTb.
Onpegnenutensb n-ro nopsgka. Ceorctea onpenenutenen. Onpenenntenb TPEYronbHON MaTpuLbl.
MwuHopbl 1 anrebpanyeckue nononHeHus. Teopema Jlannaca (4act. cn.). ObpartHas matpuua.

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

PeweHne npumepos no teme "Onpenenutenn”: BbINONHEHME onepalmin NepecTaHoBOK K
NOLACTaHOBOK B ONpeaennTensx, BoiNoMHEHUN nHBepcumn onpeaenvtens. MNpaktuyeckuin pasbop
CBOWCTB onpenenurens.

Tema 3. JInHenHble NpoCTpaHCTBA.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

OnpegneneHve 0encTBUTENbHOrO NMMHEAHOrO (BEKTOPHOMO) NpoCcTpaHcTBa. [puMepbl NMHERHbIX
npocTpaHcTB. JInHenHas kombrHauns BekTopoB. OnpeneneHne NMHERHOM 3aBUCUMOCTI BEKTOPOB.
Basuc npoctpaHcTBa, padmepHocTb. KoopamHaTthl BekTopa. Teopema 0 eAUHCTBEHHOCTH
pas3noxeHuns BekTopa no 6asucy. basnc n paHr cucteMbl BEKTOPOB. VI30MOPHM3M NTMHERHBIX
NPOCTpaHCTB. Teopema 0 N30MOPEHOCTN NUHENHBIX MPOCTPAHCTB, cneacTane. PaHr matpuubl.
Teopema o paHre. Teopema 0 HEO6X0AMMOM N AOCTATOYHOM YCNOBMM PABEHCTBA HYMHO
onpenenutens. Cea3b mexay 6asncamm NMHENHOro npocTpaHcTea. MaTtpuua nepexoaa.
MpeobpasoBaHre KoopaMHAT BEKTOPA Npu Nepexone oT 0AHOro 6asnca K opyromy.
lMoonpocTtpaHcTBa.

npakTudeckoe 3aHsitne (6 yaca(os)):

MNpakTuyeckoe n3yyeHre NMHENHOro NPOCTPaHCTBa Ha NpumMepax. Pasbop nnHenHon kKoMbnHaumm
BEKTOPOB U NMMHENHOW 3aBMCMMOCTY BEKTOPOB. OnpeneneHne 6asuca 1 pa3mMepHoOCTy
NPOCTPaHCTBa, KOOpANHAT BekTopa. BbluncneHve paHra matpuupl.

Tema 4. CucteMbl NIMHEWHbIX YpaBHEHUN.

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

OnHoponHas, HeoOHOPOLHAas, onpefeneHHas, HeonpeageneHHas, CoBMecTHasl, HeCOBMeCTHas
cuctembl. lNoHsATME MaTpuubl cuctembl. MaTtpuyHasa 3anucb cuctemol. Teopema
KpoHekepa-Kanennn. Meton Kpamepa, ycnosus ero npumeHmmoctu. Obuas cxema peleHms
NPOW3BONbHO CUCTEMbI IMHENHBIX YpaBHEHWIA. [TOHATUS 0OLWEro peweHnst N YaCTHbIX PeLEeHWIA.
YcnoBus cywecTBoBaHMS eAMHCTBEHHOMO peleHns, MHoXecTBa peweHnin. Meton Naycca. Ycnosus
ero npuMeHumoctn. OgHopoaHas cucTeMa NUHeENHbIX ypaBHeH. COBMECTHOCTb CUCTEMbI. YCNOBUS
CyLWeCTBOBaHMS eMHCTBEHHOrO peLeHns, MHOXeCTBa pelweHnin. dyHaameHTanbHas cuctema
pelweHniA, ycnosms ee cywectsoBaHms. Konnyectso pewernii B GCP.

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

PeweHune npumepos no Teme "CucteMbl TMHENHbIX ypaBHEHMA": obllee peleHne CUCTEMbI IMHENHbIX
ypaBHEHUIA N YaCTHbIE peLleHns.

Tema 5. EBKNMp0BbI NPOCTPaHCTBA.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

KETPOHHBH
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Mporpamma ovcumnnmHel "MnHeliHas anrebpa'; 38.03.05 busHec-uHgopmaTrka; ooUeHT, K.H. (BoueHT) WynbruHa O.H.

OnpegneneHune eBknnoosa npoctpaHcTea. OnpeneneHne opToroHanbHOCTU BEKTOPOB,
OPTOroHasbHOM CUCTEMbl BEKTOPOB. Teopema O NMMHENHON HE3ABUCUMOCTM OPTOroHanbHOM CUCTEMDI
HeHyneBbix BekTopoB. OpToroHanu3auunsa nMHENRHO HE3aBUCKMMON cncTeMbl BekTopoB. OnpeneneHne
HOPMUPOBAHHOIO NPOCTPAHCTBA. Teopema 0 HOpMe BEKTOPA B €BK/INAOBOM NPOCTpaHCTBE. [1oHATHe
HOPMMPOBAHHOIO BEKTOpa. HopMmnpoBaHme HeHyneBoro Bektopa. OnpeneneHme ckanspHoro
Npon3BeneHNs OBYX BEKTOPOB, 3a4aHHbIX KOOpANHaTaMn B OPTOHOPMMPOBaAHHOM basuce.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

PeweHne npumepos no teme "EBknnaosbl npocTtpaHcTea'.
Tewma 6. JIuHeHble onepartopbl.

neKumnoHHoe 3aHsiTne (4 yaca(os)):

OnpeneneHve onepartopa, TMHERHOro onepartopa, NMHeinHoro npeobpasosaHus. OnpeneneHve
MaTpuLbl IMHEHOro NpeobpasoBaHns. BelpoxXaeHHOCTb NMHeHoro npeobpasoBaHns. OTbickaHne
KoopauHat obpasa BekTopa.

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

PeweHne npumepos no teme "lluHeinHble onepaTopbl”: onpeaeneHne MaTpuLbl TMHENHOMO
npeobpas3oBaHns, OTbiICKaHWe KoopamHaTt obpasa BekTopa.

Tema 7. KBagpaTtuyHble oOpMbl.
JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

OnpegneneHnsa KBagpaTU4HoON PopMbl, NMHERHON dhopMbl. MaTpuua KBagpaTU4HON POPMBbI.
MatpuyHas 3anucb kBagpaTtu4Hom oopMbl. BbipoXOeHHOCTb KBaapaTtuyHom popmbl. KaHoHMYeckas
N HOpManbHas KkBagpatuyHbie oopMbl, BUA Ux matpuul. OnpeneneHns NonoXnTenbHo
onpeneneHHomn, oTpuuaTenbHO onpeaeneHHon kBaapatuyHon gpopmbl. Kputepuii Cunbsectpa.

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

MpakTuyeckoe n3y4yeHne KeanpaTnyHbliXx opM Ha npuMepax. PaccMoTpeHre MatpuLbl
KBaOpaTU4YHOWM GOOPMbI, KAHOHNUYECKOI N HOPMaNbHOM KBAAPaTUYHON OOPM, NX MaTpUL,.

Tema 8. OnemMeHTbl aHaNUTUYECKOWN reoMeTpun.
JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):

Onepaunn HaL BEKTOpaMu: CNOXEHMWE, BblYMTAHNE, YMHOXEHME HA YACNO, CKansipHoe
Npoun3BeeHNe, BEKTOPHOE NpomnaseaeHne. HeobxoanMble N [OCTATOYHbIE YCI0BUS
OPTOrOHaNbHOCTM U KONNMHEAPHOCTN BekTOopoB. Onepaumnmn Han BeKTopamm B koopamHatax. OnvHa
BekTopa. ObLiee ypaBHeEHNE NPSIMOA HA MNIOCKOCTW. YCNOBUS NapannenbHoCTH,
nepneHanKynspHOCTU NpsMblX. PaccTosiHne Mexay AByMS TO4KaMu, paccTosiHMe OT TOYKM [0
npsimoii. Oblwee ypaBHEHME NNOCKOCTW. YCNOBMSA NapannenbHOCTU, NePneHanKkynsapHOCTH
nnockocTel. PacctosiHue oT TO4KM A0 NNOCKOCTW. YpaBHEHWE NPSIMOi B MPOCTPAHCTBE.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

PeweHne npumepos no TeMe "OnemMeHTbl aHaNnMTUYECKON reoMeTpun”: BbINMONHEHWE CneayoWwmx
ornepauunn Hag BEKTOpamu - CNoXeHne, BblinTaHne, YyMHOXEHME Ha YMCo, CKansgpHoe
npovssefeHne, BEKTOPHOE Npon3BeneHne, onepaumm Han Bektopamu B koopauHarax,
onpeneneHne 4nvHbl BekTopa. PaccMoTpeHmne oblero ypaBHeHUst NPSIMOIA Ha MNOCKOCTH,
Bbl4MCIIEHNE PACCTOSAHNSA MeXay OBYMSA TOYKaMU N PACCTOSHUSA OT TOUYKU 00 NPSAMONR.

Tema 9. NoaroroBka K 3K3aMeHy
neKkumnoHHoe 3aHsiTne (4 yaca(os)):
[MosTOpPEHNE

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

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATE/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Buabl
N DopMbl KOHTPONS
Paspen Hepens | camocTosiTensHon [TpyA0eMKOCTb b
N AducumnnuHbl Cewlechcemecha paborthbl (B wacax) caMOCTa%’gfb':b"o"'
CTyAOeHTOB P
Tema 1. MaTpuubl,
1.|lonepaunu Hag 1 1-4 ﬂggg%“” 18 YCTHO
mMaTtpuuamu. P
Tema 2. Onpegenutenn NOMaLHSAS
2-n ux ceoicTBa. 1 3-5 paboTa 18 yCTHO
5 |Tema 3. JinHeitHble y 6-7 :gﬂiggﬁiﬁ%; 18 KOHTPO/bHas
NPOCTpaHCTBa. pabote pabota
Tema 4. Cuctembl JOMaLLHSAS
4 \nuHeiHbIx yPaBHEHWIA. 1 8-10 paboTa 18 yeTHo
Tema 5. EBKNIMOOBbI JoMallHas
5. NpOCTpaHCTBA. 1 11-12 paboTta 18 ycTHo
Tema 6. JlnHelHble JoMallHAasA
6. oneparopbi. 1 13 pabota 18 yeTHo
Tema 7. KBagpatuyHbie rloaroToeka K KOHTPO/NbHas
7. hOpMbl 1 14-15 |KOHTPONbHOM 18 26074
PMBI. pabote P
Tema 8. OnemeHTh
8.|aHanuTnyeckom 1 16-18 uggg%mﬂ 18 YCTHO
reoMeTpum. P
Tema 9. NogroTtoska K LOMaLWHSAS
9. aK3aMeHy 1 paboTa 18 yCTHO
Wtoro 162

5. O6pazoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Oby4eHne NpoucxoanT B oOpMe NEKLIMOHHBIX U NPaKTUYECKMX 3aHSATUIA, a TaKXe CaMOCTOSITENbHON
paboTbl CTYEHTOB.

TeOpeTVILIeCKVIm martepunan nanaraetcs Ha nekuumsx. Flpvlqu KOHCNEKT nekuun, KOTOprI7I OCTaeTca y
CTyfeHTa B pedynbTaTte npocnywmnsaHna nekunm He MoXeT 3aMEHUTb yl-le6HV|K. Ero uenb -
popmynnpoBkKa OCHOBHbIX yTBep)K,D,GHMVI n onpeueneHMVl. I'IpocnyLuaB nekuuto, nosie3Ho
03HaKoMMTbCS ¢ Bonee I'IO,EI,p06HbIM N3JNI0OXKEeHNeM Matepumana B yqe6H|/||<e. Cnuncok nmntTepartypbl
pasneneH Ha OBe Kateropuun: HeobXxoAUMbI NS cOayn aK3aMeHa 1 3a4eTa MUHUMYM U
AOOMOJIHUTENbHaA nutepartypa.

I/I3y'-|eH|/|e KypcCa nogpasymeBsaeTt He TONIbKO OBJlafeHne TeopeTUHeCKnMM MaTtepmanom, HO “
nony4yeHmne npakTn4ecknx HaBblkoB O/ bonee Fﬂy6OKOFO NnoHMMaHMA pa3nenos ancunninHbl Ha
OCHOBE peuweHns 3anad n yI'IpB.)KHEHVIIZ, WNNIOCTPUPYKOWNX OOKa3blBaeMble TEOPETUYECKNE
NnonoXeHwmsd, a Takxe pa3sutune a6CTpaKTHOI'0 MbILLSIEHUS 1 CNOCOOHOCTM CAMOCTOSATENBbHO
OOKa3blBaTb HaCTHbIE YTBEPXOEHUA.

CamocToaTenbHas pa60Ta npeanonaraetT BblNOMHEHNE JOMallHNX p8.60T. npaKTI/I‘-IeCKI/Ie 3agaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeagHa3Ha4YeHbl 014 yKa3aHnsa obwmx MetToooB peweHnsa 3anad
onpeneneHHoro Tuna. 3aerI'II/ITb HaBblK/ MOXHO NUWb B pedynbTarte CaMOCTOSATENbHOMN pa6OTbI.

Kpome Toro, camoctosTenbHas paboTa Bk/o4aeT NOAroTOBKY K 3k3aMeHy 1 3a4yeTy. [pu noarotoske
K chadye ak3ameHa 1 3a4eTa Becb 06beM paboTbl peKOMeHAYeTCs pacnpenensite PaBHOMEPHO Mo
LOHSIM, OTBEEHHbIM L1151 MOArOTOBKM K 9K3aMeHY 1 3a4eTy, KOHTPONMPOBaTb KaxXablii OeHb
BbiNonHeHus paboTbl. Jlydwe, ecnv MOXHO NepeBbINONHUTL NnaH. Torga Bcerna byner peseps
BPEMEHMN.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MaTpuubl, onepauuu Hag MaTpyLamu.

YCTHO , MPUMEpPHbIE BONPOCHI:

pedoepat no teme "Matpuubl, onepauumn Hag matpuuammn”
Tema 2. Onpepennutenu n UX CBOMCTBA.

YCTHO , MPUMEpPHbIE BONPOCHI:

pedepat no teme "OnpenennuTenm n nx CBOMNCTea".

Tewma 3. JInHerHble NpoOCTpaHCTBA.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

noaroToBka K KOHTpO)'IbHOI7I pa60Te (BbII'IOJ'IHeHI/IIO nHanBnayanbHbIX Ba,ﬂ,aHVIVI) no ﬂpOI7I,EI,€HHbIM
TeMmaM

Tema 4. CucteMbl IMHEWHBbIX YpaBHEHUN.
YCTHO , MPUMEpPHbIE BOMPOCHI:

pedepat no teme "CrCcTeMbl IMHENRHbIX YPaBHEHNIA".
Tema 5. EBKNMp0BbI NPOCTPaHCTBA.

YCTHO , MPUMEpPHbIE BOMNPOCHI:

pedepat no teme "EBKNNAOBbLI NPOCTPaHCTBA".
Tewma 6. JIuHeHble onepartopbl.

YCTHO , MPUMEpPHbIE BOMNPOCHI:

pedgoepat no teme"JlInHenHble onepaTopbl”.
Tema 7. KBagpaTtuyHblie oOpMblI.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

NOAroTOBKA K KOHTPONbHOM paboTe (BbINOMHEHWIO NHAMBMAYANbHbBIX 3aHATUIA) MO NPOALEHHBIM
TEMawm.

Tema 8. dneMeHTbl aHaNUTUYECKOWN reoMeTpun.

YCTHO , MPUMEpPHbIE BONPOCHI:

pecbepat no Teme "SNeMeHTbl aHaNUTUYECKO reomeTpumn”.
Tema 9. NoaroToBka K aK3ameHy

YCTHO , MPUMEpPHbIE BONPOCHI:

NnoaroToBka K ak3amMeHy

Ntorosasi cpopma KoHTpONs

9K3aMeH

MpuMepHbIe BONPOCHI K 9K3aMeHy:

MpuMepHbIE BONPOCHI K 9K3aMEHY:

1.MoHATMEe MaTpuLbl, S1EMEHTOB, MOPSIKOB.

2.Buobl MaTpuu: KBagpaTHas, CMMMETpUYHas, TPeyronbHas, AMaroHanbHas, eaMHUYHas, Hynesas.
3.MhaBHas 1 noboyHas guaroHany KBagpartHON MaTpuULbl.

4.0nepaunn Hag MaTpuuamm (CNOXeHne, yMHOXEHME, YMHOXEHNE HA YNCNO, TPAHCMOHMPOBAHNE) 1
X CBOMNCTBA.

5. Onpepenntenn n nx CBOMCTBA.
6.0npenenutenu 2-ro, 3-ro nopsaka.
7.lNepecTaHoOBKM 1 NOOCTAHOBKMN.
8.MHBepcus, 4eTHOCTb.
9.0npegennTtenb n-ro nopsaaka.
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10.CBolicTBa onpenenntenei.

11. Onpenenntenb TPeyronbHOM MaTpULLbI.
12.MuHopbI 1 anrebpanyeckne OONONHEHUSI.
12.Teopema Jlannaca (4act. cn.).

13. ObparHasa matpuua.

14.0npeneneHne 0encTBUTENbHOrO NMMHENHOrO (BEKTOPHOMO) NpocTpaHcTea. [puMepbl NMHENHbIX
NPOCTPaHCTB.

15.JInHenHas kombrnHauus BektopoB. OnpeaeneHne NMHERHON 3aBUCUMOCTIN BEKTOPOB.
16.basuc npoctpaHcTBa, pasmepHocTb. KoopanHaTel BeKTopa.

17.Teopema 0 eANHCTBEHHOCTW PasnoXeHnst BeKTopa no basucy.

18.Bbasuc n paHr cnctembl BEKTOPOB.

19.M130MOpPOM3M NNHENHBIX NPOCTPAHCTB. TeopeMa 0 M30MOPJGOHOCTU NTMHENHbIX MPOCTPAHCTB,
cnencreue.

20.PaHr matpuubl. Teopema o paHre.

21.Teopema 0 HEOHXOAMMOM 1 0OCTATOYHOM YCNIOBMU PABEHCTBA HYMO ONpeaenunTens.

22.CBa3b Mexay 6basncamm nMHERHOro NpocTPaHCTBa.

23.Martpuua nepexopa. NpeobpasoBaHne KOOPAMHAT BEKTOPA NpK nepexone oT ogHoro 6asuca K
Opyromy.

24. NoonpocTpaHcTBa.

25.Tunbl cCMCTEMbI IMHEHbBIX YPaBHEHWIA -AAHOPOAHAS, HEOAHOPOAHAS, ONpeLeneHHas,
HeonpeneneHHasl, COBMeCTHasl, HECOBMECTHAs CUCTEMbI.

26.IMoHaTrne matpuubl cucteMbl. MaTpuyHas 3anmcb CUCTEMBI.

27.Teopema KpoHekepa-Kanennu.

28. Metog Kpamepa, ycnosus ero npuMeHnMOCTW.

29.06was cxema peweHns NPon3BONIbHON CUCTEMbI IMHENHbBIX YPaBHEHUIA.
30.MoHsATUS 06Lero peweHnst N YacTHbIX PEeLEeHWA.

31.Ycnosusa cywecTBoBaHNS €AMHCTBEHHOIO PEWEeHNsl, MHOXECTBa PELIEHWNA.
32.Metopg aycca. YcnoBusi ero npyMeHUMocCTu.

33.0nHopofHas cuctema NMHelrHbIX ypaBHeHnA. COBMECTHOCTb CUCTEMbI. YCNOBUS CyLWECTBOBAHMS
€OMHCTBEHHOIO PELLEHNS, MHOXECTBA PELIEHNIA.

34.dyHaamMeHTanbHas CUCTEMA PELIeHNiA, YCNOBMSI ee CyWecTBOBaHNS. KonmyecTso pelleHnii B
DCP.

35.0npeneneHue eeknuaoBa NpoOCTPaHCTBA.

36.0npepneneHne opToroHanbHOCT BEKTOPOB, OPTOrOHANIbHOW CUCTEMbI BEKTOPOB.
37.Teopema 0 NUHENHON HE3ABMCUMOCTN OPTOrOHaNbHOW CUCTEMbI HEHYNEBbIX BEKTOPOB.
38.0pToroHann3auus NMHENHO HE3aBMCUMOWN CUCTEMbl BEKTOPOB.

39. OnpepeneHme HOPMUPOBAHHOIO MPOCTPAHCTBA. TeopeMa 0 HOpMe BEKTOpa B €BK/IMO0BOM
NPOCTPAaHCTBeE.

40.MoHATMe HOPMMPOBAHHOMO BekTOopa. HopMmpoBaHue HeHynesoro sektopa. Onpenenexue
CKansipHOro Npon3sefeHns OByX BEKTOPOB, 3a4aHHbIX KOOpAMHATaMn B OPTOHOPMUPOBAHHOM
6asuce.

41.0npeneneHune onepaTopa, NMMHERHOro onepaTtopa, NMHenHoro npeobpasosaHus. OnpeneneHve
MaTpuLbl NMHENHOro NpeobpasoBaHusl.

42. BbIpOXAEHHOCTb NMHENHoro npeobpasoBaHus. OTbickaHme KoopamHat obpasa BekTopa.

43.0npepneneHuns ksagpaTU4HOM PopMbl, NMHENHON hopMbl. MaTpuua KkBagpaTUYHOM OOPMbI.
MartpnyHas 3anucb KkBagpaTu4HOM OOPMbI.

44. BblpoxaeHHOCTb KBaapatuyHon goopmbl. KaHOHMYecKkas 1 HopManbHas KBaapaTtudHbie qoopMmbl,
BMA UX MaTPULL.

45.0npepneneHns NonoXnTenbHO ONpeaeneHHon, oTpuuaTenbHO onpeneneHHon KkBaapaTn4HoOM
goopmbl. Kputepuin CunbeecTpa.
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46.0nepa|_w||/| HamO BEKTOopaMu: CnoXeHwme, BblinTaHne, yMHOXeHne Ha 4ncno, ckanspHoe
npon3seneHne, BeKToOpHOe npon3seneHune.

47 .HeobxoanMble N [OCTATOYHbIE YCNIOBMS OPTOrOHANIbHOCTM U KONIMHEAPHOCTM BEKTOPOB.
48.0nepaunn Haf BekTopamu B KoopauHartax. [nnHa sektopa.

49.06uiee ypaBHEHVE NPAMOI HA NIOCKOCTW. YCNOBMS napannenbHOCTU, NEPneHanKynsapHOCTH
NPAMbIX.

50.PaccTosHne Mexay AByMst TO4YKaMu, paccTosiHMe OT To4kM 0o npsmoi. Obwee ypaBHeHMe
MNOCKOCTK. YCNOBMSA napannenbHoCTW, NepneHankynsapHOCTN NNOCKOCTen. PaccTosHne OT To4kn Ao
MNOCKOCTKW. YpaBHEHME NPSAMON B NPOCTPAHCTBE.

TeKywwmin KOHTPONb OCYLLECTBNAETCS C MOMOLLbIO BbINOMHEHUS CTYAEHTaMM KOHTPOMbHbIX PaboT.

7.1. OcHOoBHas nuTeparypa:

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

2./nbuH B. A., MNo3Hsk 3.I". InHeitHasa anrebpa: y4ebHuk. - 6-e nag., ctep. - M.: PUSMATIIAT,
2008. - 280 c.

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

3.Mpockypsikos, MN.B. CO0pHUK 3aay No NMHeNHoN anrebpe [SnekTpoHHbIN pecypc] : y4ebHoe
nocobue. ? AnekTpoH. gaH. ? Cr16. : JlaHb, 2010. ? 476 c. ? Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=529 ? 3arn. ¢ akpaHa.

4.JlnHeliHas anrebpa B npumMepax 1 3agadax: YuyebHoe nocobue / A.C. BopTakosckuia, A.B.
MaHTenees. - 3-e n3ga., crep. - M.: HAL MH®PA-M, 2015. - 592 c.: 60x90 1/16. - (Bbicwee
obpasoBaHue: bakanaepwuar). (nepennet) ISBN 978-5-16-010586-4, 500 aka.

http://znanium.com/bookread2.php?book=494895

5.Papnees, [0.K. BolumcnmtenbHble METOAbI IMHENHON anrebpbl [ONeKTPOHHBbIR pecypc] : y4ebHuK /
[.K. ®annees, B.H. ®agneesa. ? AnektpoH. gaH. ? Cl6. : NaHb, 2009. ? 735 ¢. ? Pexum pocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=400 ? 3arn. ¢ akpaHa.

7.2. lononHuTenbHasa nureparypa:

1.JlnHeiHas anrebpa : y4ebHUK Ons CTyAEHTOB (PU3NYECKMX CNeLManbHOCTER N CNeumanbHOCTM
"MpuknagHas matematuka" / B. A. UnbuH, 3. I'. MosHsak .? U3a. 6-e, ctep. ? Mocksa : duamartnur,
2010 .7 278 c. ; 22 .7 (Kypc Bbicwen maTteMaTki 1 Mmatematmyeckom cousuku ; Boin. 4) (Cepus
"Knaccuyeckuin yHnsepcuteTckuin yuebHuk") .? MpenM. ykas.: c. 275-278 .? ISBN 978-5-9221-0481-4
((8 nep.)) , 2000.

2.BbluncnntenbHas nuHeinHasa anrebpa : yuebHoe nocobue ons CTyAEHTOB BbICWIMX Y4EOHbIX
3aBeneHuii, obyyarowmxcs no HanpaeneHuto noarotoskn 230400 "MNpuknagHas matemaTnka" u
cneumanbHocTn 230401 "MpuknanHas matematmka" / B. M. Bepx6uuknii .? Mockea : Beicwas
wkona, 2009 .? 350, [1] c. : un. ; 22 .? (Ons BbicwKX y4ebHbIx 3aBeaeHnin, Matemartumka) .?
Bubnuorp.: c. 340-344 (75 HasB.) .? MNpenm. ykas.: c. 345-349 .? Ykas. 0603Ha4eHuin n cCokp.: C.
350-351 .7 ISBN 978-5-06-005829-1 ((8 nep.)) , 3000.

3.JlnHeliHas anrebpa: YyebHoe nocobue / .M. Pygbik. - M.: HALL UHDPA-M, 2014. - 318 c.: 60x90
1/16. - (Bbicwee obpasosaHue: bakanaspuar). (nepennet) ISBN 978-5-16-004533-7, 200 aK3.
http://znanium.com/bookread2.php?book=460611

4.KpsiksuH, B.L. NlnHeitHas anrebpa B 3agadax v ynpaxHeHusx [OneKTpoHHbIn pecypc] : yuebHoe
nocobve. ? AnekTpoH. aaH. ? CI6. : JlaHb, 2016. ? 592 c. ? Pexwum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=72583 ? 3arn. ¢ akpaHa.
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5.Beknemuwes, [.B. Kypc aHanutnyeckoim reoMmetpum n nMHeinHon anrebpbl [9NeKTPOHHbIA pecypc] :
y4yebHuK. ? AnekTpoH. gaH. ? Cl6. : NaHb, 2015. ? 445 c. ? Pexum pocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=58162 ? 3arn. ¢ akpaHa.

6.5exnemnwes, [1.B. PeweHne 3ana4 n3 kypca aHanmTu4eckoin reoMeTpun 1 nuHenHon anrebpbl
[OnekTpoHHBbIN pecypc] : y4ebHuK. ? AnekTpoH. gaH. ? M. : duamatnut, 2014. ? 190 c. ? Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=59632 ? 3arn. ¢ akpaHa.

7.Anrebpa 1 reomeTpus [TeKCT : aNeKTPOHHbIN pecypc] : KpaTkuii KoHcnekT nekuwii / E. J1. Ctonos ;
KasaH. (MNpuBonx.) dpenep. yH-T, VIH-T Bbl4UCA. MateMatkn n MHgopmaw,. TEXHONOrniA .?
AnekTpoHHble aaHHble (1 goain: 0,29 M6) .? (KasaHb : KazaHckuii doeaepanbHblil yHUBEPCUTET,
2013) .? 3arn. c akpaHa .? nga 1-ro cemecTtpa 1-ro kypca .? Pexum goctyna: oTKpbITbIA .7
<URL:http://lioweb.kpfu.ru/ebooks/09 104 _kI-000412.pdf>.

7.3. UHTEepHeT-pecypcChbl:

Buoeo-kypc nekuuii no nuHeliHom anrebpe - http://www.intuit.ru/department/mathematics/linalres/1/
NunenHasa anrebpa - http:/twt.mpei.ac.ru/math/LARB/Matrdet/Matrix/LA_01010300.html

NuHeiHas anrebpa ans YanHMKOB -
http://obitel-minsk.by/exsite/lineynaya-algebra-dlya-chaynikov.html

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

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHne ancumnnnuHbl "fnHeinHas anrebpa" npennonaraeTt MCNONb30BaHMEe cneayowero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

YyebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn COOPMNPOBAH C y4ETOM BCEX
N3MEeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNHOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBapU U CRPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepruoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucteMe Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "MlaHb" BKOYAET B ce0S 9NEKTPOHHbIE BEPCUMUN KHUI U3AATENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BEpCUm
nepruoanyecKnx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmanbHOMy KONMMYECTBY NPOCOUbHbBIX HanpasneHnin ¢
cobntoaeHneM BCeEX aBTOPCKUX M CMEXHbIX NPaB.

Jlexumn n npakTU4eckue 3aHATUS N0 AUCLUNIMHE NPOBOAATCS B ayAUTOPUN, OCHAWEHHOW OOCKOW U
MenoM(Mapkepom).

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHnto 38.03.05 "BuaHec-nHgpopmatmka" n npodouno NOAroToBKN He NPEayCMOTPEHO .
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