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

Mporpammy ancumnnnHbl padpaboTan(a)(n) ooueHT, K.H. (aoueHT) WynbruHa O.H. kadenpa aHannsa
JaHHbIX U UCCNefoBaHns onepauunim otTaeneHne pyHoameHTanbHom nHopMaTuku
NHpopMaumnoHHbIX TexHonoruin , Oksana.Shulgina@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Oucumnnuna "flnHeliHas anrebpa” 3HaKOMUT CTYAEHTOB C (DyHOAMEHTaNbHBIMWM METOAAMU anrebpbi.
OHa HenocpenCcTBEHHO CBA3aHa ¢ ancumnnuHon "Marematmyeckuii aHanma" n sensetcsa 6ason ons
ancunnnuvibl "OundpdpepeHumanbHble 1 pa3HOCTHble YpaBHeHUs", "BbluncnntenbHas maremaTunka”,
"Teopus BeposTHocTen", "MeTtoabl onTMmn3aummn" n GUCUMMNINH 3KOHOMUYECKOro Npodouns.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

[aHHas yyebHas oucumnnnHa BktodeHa B pasgen "bB1.6.7 AucunnnuHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 38.03.05 braHec-nHgopMaTka u OTHOCUTCS K 6a30BOM
(obwenpogpeccroHanbHom) Yactu. OcBanBaeTtcs Ha 1 kypce, 1 cemecTp.

OucumnnnHa asnsetcs 6a30BON 4Ns AUCLMNIMH MaTemaTtndeckoro 6noka. Nposoautcs B 1
cemecTtpe 1 kypca.

3. KomneteHuuu obyuatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcposka
npuobpetaemMon KOMNETeHLUN

BNageeT KynbTypol MblWAEHUS, cnocobeH kK 0606LWeHnto, aHanunay,

LLndcpp komMneTeHUUH

OK-1 BOCMPUSATUIO MHCpOPMaLUK, NOCTAHOBKE Lienn 1 Bolbopy nyTei eé
LOCTUXEHWS;
MCNONb30BaTb OCHOBHbIE METOAbI ECTECTBEHHOHAYYHbBIX ANCLMMIVH B
nk-19 NpodheccrnoHanbHOM AESTENBHOCTY NS TEOPETUYECKOTO U

SKCNnepunMeHTalibHOro nccnenoBaHuA;

MCrnonb3oBaTb COOTBETCTBYIOWMI MaTeMaTMYecKuin annapar v
nKk-20 WNHCTPYMeHTanbHble cpencTea ans obpaboTku, aHanmsa u
cumcTeMaTtmaaummn nHopMauum no TeMe CCnenoBaHus.

B pesynbtate 0CBOEHUS AUCUUMNINHBI CTYOEHT:

1. OONXeH 3HaThb:

- OCHOBHbIE MOHATUSA NMMHENHON anrebpbl U aHANNTUYECKOW reOMEeTPUN.
2. NONXEH yMeTb:

- paboTatb C MaTpuLamm;

- pelwartb CUCTEMbI IMHENHBIX yPaBHEHWI Pa3/IyHbIMU METOLAMU.

3. DONIXEH BnafeThb:

- HaBblkamu paboTbl ¢ 06 bEKTAMN NUHENHOR anrebpbi.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:

-- KBANMOMUMPOBAHHO 0bcyXaaTb onpeneneHne 0eTepMMHaAHTOB (onpeaenntenei) pasnmyHbIX
MOPSOKOB M X CBOWCTBA; Pas/nyHble METOIbl PELIEHNS CUCTEM NIMHENHbIX anrebpandyeckunx
yPaBHEHWIA; NpaBuna BbiMONHEHNS Pa3NINYHbIX AEACTBUIA HA4 MaTPULAMK; MOHATME paHra MaTpuubl 1
TeopeMy KpoHekepa -- Kanennu; onpeneneHne obpatHoli MaTpumubl 1 NpaBunia ee BblYUCNEHUS;
MOHSATME COOCTBEHHBIX YNCEN U COOCTBEHHbBIX BEKTOPOB; NepBOHavasbHble CBEAEHWS 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 BbIYUCNATb ONPEeLeNnUTeNu, pelaTtb CUCTEMbI IMHENHbIX anreﬁpavlquKl/lx YpaBHEHWIA
pa3nn4HbiIMn MeToOaMn, BbIMONMHATL pa3findyHble onepaunn Hano MaTpuuamin, BkKio4asa BblHMUCNeEHNE
O6paTHOI7I mMatpuubl, N HAXOOUTb UX PaHrn, BbIHNCNATb CcOOCTBEHHbIE 3HAYEHUS N COOCTBEHHbIE
BEKTOpa MaTpuLl.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNIUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLIMINIIMHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuL(bl) 288 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBIL: 9K3aMeH B 1 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO Asl AOMNycKa K 3adeTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl No AucuunivHe/ MOAynto
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pa3p‘en UX TPYO0EMKOCTb
N Ouvcumnnuubl/ CemecTp c':z'g'gfﬂal (B yacax) TeK\:(':)"':Te g;zp"'b'
Moayns P MpakTK-|abopa- P
Nekuun| yeckue TOPHbIe
3aHATUA pa601'b|

Tema 1. MaTpuupl, onepaumm Hag, i
1. MATDILIAMI. 1 1-4 4 6 0

Tema 2. OnpegenuTtenu n nx
2- |ceoitcTaa. 1 35 4 6 0

KoHTponbHas

3. [Tema 3. JlnHeiiHble NpocTpaHcTBa. 1 6-7 4 6 0 |pabota

Tema 4. Cuctembl NUHENHbIX
4. YDABHEHMIA, 1 8-10 4 6 0
5. |Tema 5. EBknnooBbl NpocTpaHCcTBa. 1 11-12 4 6 0
6. |Tema 6. JlnHenHble onepaTopbl. 1 13 4 6 0

KoHTponbHas

7. |Tema 7. KBagpaTtuniHblie oopMbl. 1 14-15 4 6 0 |pabota

Tema 8. OneMeHTbl aHanMTU4eCKOoM
8. reOMETPIM. 1 16-18 4 6 0
9. |Tema 9. lNoaroTtoBka K aK3aMeHy 1 4 6 0

Tema . torosas popma KOHTpoOns 1 0 0 0 OkaamMeH

WNtoro 36 54 0

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. MaTpuubl, onepauun Hag MaTpuLamm.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):
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Mporpamma ovcumnnmHel "MnHeliHas anrebpa'; 38.03.05 busHec-uHgopmaTrka; ooUeHT, K.H. (BoueHT) WynbruHa O.H.

MoHATMEe MaTpULbl, SN1EMEHTOB, MOPSAKOB. Buabl MaTpuL: kBagpaTHas, CUMMETPUYHaS,
TpeyronbHas, ouaroHanbHas, eanHuYHas, Hyneeas. CnaBHas 1 NoboyHas amaroHany KBaapaTHoM
matpuubl. Onepauun Hag MatTpuuamm (CNoxeHne, YMHOXEHNE, YMHOXEHNE Ha Y1Cho,
TPaHCMOHUPOBAaHNE) U NX CBOMCTBA.

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

PeweHne npumepos no teme "Martpuupbl": BbINOMHEHWE ONepauunin CNOXeHUs, yMHOXEHWS,
YMHOXEHWNS Ha YACNO U TPaHCMOHMPOBaHUSA MaTpuL,.

Tema 2. Onpepennutenu n X CBOMCTBa.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Onpegnenutenu 2-ro, 3-ro nopsigka. lNepectaHoBku 1 NoACTaHOBKU. HBEpCUS, YETHOCTb.
Onpegenutensb n-ro nopsgka. Ceonctea onpenenutenen. Onpenenntenb TPEYronbHON MaTpuULbl.
MwuHopbl 1 anrebpanyeckue nononHeHus. Teopema Jlannaca (4act. cn.). ObpatHas matpuua.

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

PeweHne npumepos no teme "Onpenenntenn”: BbINONHEHME Onepaumnii NepecTaHoBOK U
MOLACTaHOBOK B ONpeaenunTensx, BoiNoMHEHUN nHBepcumn onpeaenvtens. MNpaktudeckuin pasbop
CBOWCTB onpenenntens.

Tewma 3. JInHerHble NpoCTpaHCTBA.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OnpeneneHve 0encTBUTENIbHOrO NMMHENHOro (BEKTOPHOM0) NpoCcTpaHcTea. [puMepbl MMHERHbIX
NpocTpaHcTB. JInHenHas KoMbuHauus BekTopos. OnpeneneHne NMHENHON 3aBUCMOCTU BEKTOPOB.
basuc npoctpaHcTsa, pasmepHocTb. KoopamHaTtbl BekTopa. Teopema 0 eAUHCTBEHHOCTH
pasnoxeHus Bektopa no 6asncy. basnc n paHr cuctembl BEKTOPOB. 130MOPGM3M NMHERHbIX
NpOCTpaHCTB. Teopema 0 N30OMOPEPHOCTN NUHENHBIX MPOCTPAHCTB, cneacTene. PaHr matpuubl.
Teopema o paHre. Teopema 0 HEO6XOAMMOM M [OCTATOYHOM YCNOBMM PABEHCTBA HYIO
onpenenntens. Ceasb Mexay 6asncamu NnMHeRHoro npoctpaHcTea. Matpuua nepexoga.
MNpeobpasoBaHme KooOpAMHAT BEKTOPA NpW Nepexone OT 04HOro 6asmca kK gpyromy.
MomonpocTtpaHcTea.

npaktudeckoe 3aHsitne (6 yaca(os)):

MpakTuyeckoe n3y4yeHrne NMHENHOro NPOCTPaHCTBa Ha NpuMepax. Pazbop nnHenHon koMbnHaumm
BEKTOPOB U NMMHENHOW 3aBMCMMOCTY BEKTOPOB. OnpeneneHne 6asuca 1 paamMepHoOCTy
NPOCTPaHCTBA, KOOPANHAT BeKTopa. BbluncneHve paHra MaTpuupl.

Tema 4. CucteMbl IMHEWHDbIX YpaBHEHUN.

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

OpHopofHas, HeogHoOpoAHas, onpeaeneHHas, HeonpeneneHHas, CoBMecTHas, HeCOBMECTHas
cuctembl. MNoHATNE MaTpuubl cnctembl. MaTpuyHas 3anucb cuctemol. Teopema
KpoHekepa-Kanennn. Meton Kpamepa, ycnosus ero npyumeHmmoct. Obwas cxema peweHms
NPON3BOJIbHOM CUCTEMbI IMHEHBIX YPaBHEHWIA. MMOHATMSA 0BLWEro peleHnst N YacTHbIX PELEHNIA.
Ycnosus cywecTBoBaHMS eAMHCTBEHHOMO peleHns, MHoXecTBa peweHnin. Meton Maycca. Ycnosus
ero npuMeHnmoctn. OgHopoaHas cucTeMa NUHENHbIX ypaBHeHM. COBMECTHOCTb CUCTEMbI. YCNOBUS
CYLLEeCTBOBaHNA €ONHCTBEHHOrO PelleHns, MHOXeCTBa pelleHnid. PyHaameHTanbHas cuctema
peLweHni, ycnosuns ee cywectsoBaHms. KonmyecTtso pewenunii B PCP.

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

PeweHne npumepos no teme "CncTeMbl NMMHENHbIX ypaBHEHMN": 0bLiee peweHne CUCTEMbI INHENHbIX
YypaBHEHUIN 1 YaCTHble pelleHns.

Tema 5. EBKNMp0BbI NPOCTPAHCTBA.

JNIeKLMOHHOoe 3aHsiTue (4 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crtpanuua 5 us 14. — o

o
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OnpepneneHune eBknmaoosa npoctpaHcTea. OnpeneneHme opToroHanbHOCTM BEKTOPOB,
OPTOroHasibHOM CUCTEMbl BEKTOPOB. Teopema O MMHEMHON HE3ABUCUMOCTM OPTOroHaNbHOM CUCTEMDI
HeHyneBbix BekTopoB. OpToroHanu3auuns nMHENnHO He3aBUCKMMO cnucTembl BekTopos. OnpeneneHne
HOPMUPOBAHHOIO NPOCTPAHCTBA. Teopema 0 HOpMe BEKTOPA B €BK/INAOBOM NPOCTPaHCTBE. [1oHATHE
HOPMMPOBAHHOIO BeKTopa. HopmmnpoBaHme HeHyneBoro Bektopa. OnpeneneHme ckansipHoro
Npon3BeaeHNs OByX BEKTOPOB, 3a4aHHbIX KOOpAMHATaMn B OPTOHOPMUMPOBaHHOM basuce.

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

PeweHne npumepos no teme "EBknnaosbl npocTpaHcTea'.
Tema 6. JIuHenHble onepatopbl.

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

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

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

PeweHne npumepos no teme "JlnHeiHble onepaTopbl”: onpeneneHne MaTpulbl TIMHENHOro
npeobpas3oBaHnst, OTbiICKaHWe KoopanHaTt obpasa BekTopa.

Tema 7. KBagpaTtnyHble oopMbl.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Onpenenexns kBaapaTU4HON OOPMbI, NTMHENHOK dhopMbl. MaTpuua KBaLpaTUyHOM ChopMbl.
MatpuyHas 3anncb KBaLpatTUyHOM GoopMbl. BbipoxxaeHHOCTb KBaapaTuyHoi goopMbl. KaHoHWyeckas
1 HopManbHas KBagpaTuyHble opMbl, BUL UX MaTpul. OnpeaeneHns NonoXnTenbHo
onpeneneHHon, oTpuuaTenbHO onpeaeneHHol KkBaapatuyiHoi goopmbl. Kputepuin CunbeecTpa.

npaktudeckoe 3aHsitne (6 yaca(os)):

MpakTnyeckoe n3yveHne KBaapaTuUyHbIX OpPM Ha Npumepax. PaccMoTpeHne MatpuLbl
KBaLpaTU4YHOW HOPMbl, KAHOHUYECKOW 1 HOPMaNbHOM KBaLPATUYHOW COOPM, X MaTPWLL.

Tema 8. OnemMeHTbl aHANUTUYECKOWN reoMeTpun.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Onepaunn Hag BEKTOPaMU: CNOXEHUe, BbldMTaHNE, YMHOXEHME HA YMCNO, CKanspHoe
npon3BeneHne, BEKTOPHOE NponaeeneHne. Heobxoanmble 1 0OCTATOYHbIE YCNOBUS
OPTOrOHaNbHOCTM 1 KONNMHEAPHOCTN BekTopoB. Onepauunm Han BekTopamm B koopanHartax. dnvHa
BekTopa. ObLee ypaBHEHNE NPSIMOW HA NNIOCKOCTW. YCNOBUS NapannenbHOCTH,
nepneHankynsapHOCTU NpsaMbIx. PacctosHme Mexay AByMS TO4KaMu, pacCTOSIHME OT TOYKW [0
npsmoi. Oblwee ypaBHeEHME MNNOCKOCTW. YCNOBUS NapanienbHOCTN, NepneHankynspHoOCTH
nnockocTen. PaccTosHMe OT TOYKM [0 MAOCKOCTU. YpaBHEHME NPSAMON B MPOCTPAHCTBE.

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

PeweHne npumepos no Teme "SneMeHTbl aHaNIMTUYEeCKON reoMeTpumn"; BbINOTHEHWE CNeayowmx
onepaumii Haa BEKTOpamu - CNOXEHWE, BblYMTAHNE, YMHOXEHME HA YACNO, CKanspHoe
npou3BefeHne, BEKTOPHOE Npon3BeaeHne, onepaumm Han BEKTopaMm B KoopauHarax,
onpeneneHne OavHbl Bektopa. PaccMoTpeHue obero ypaBHeEHUS NPSIMOA Ha NNOCKOCTH,
Bbl4MCIIEHNE PACCTOSHUSA MEXOY OBYMSI TOYKAMU U PACCTOSHUSA OT TOYKU 00 NPSIMONA.

Tema 9. NoaroroBka K 3K3aMeHy
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):
[MosTOpPEHNE

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

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNISA)
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Hepe- Bunbi Tpyno- Kg)l_loTpT::ﬂ
N Paspen Ce- | nsa caMoCTosiTe/IbHOM eMKoCTb| .. or::To-
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYAEHTOB yacax) paGoTh
Tema 1. Matpuupbl, nomawHss pabora
onepauuv Hag i
1. MaTpMLAMY. 1 1-4 18 |ycTHO
Tema 2 nomalluHss paborta
2. |Onpepenutenn n 1 3-5 18 |ycTHO
nX CBOWCTBA.
Tema 3. NOAroToBKa K KOHTPO/bHON paboTe KOHTPO/b;
3. [JlnHenHble 1 6-7 18 |Hasd
NpOCTpaHCTBa. paboTta
Tema 4. Cuctemsl Romaukss padota
4. |INMHENHbIX 1 [8-10 18 |ycTHO
YPaBHEHWIA.
Tema 5 nomauwHsis pabota
5. |EBknnoosbl 1 [11-12 18 |ycTHO
npoCTpaHCTBa.
Tema 6 nomawHsis pabora
6. |/TnHenHble 1 13 18 |ycTHO
orneparopbl.
Tema 7 NOAroTOBKA K KOHTPONbHOI paboTe KOHTPONb]
7. |KeagpaTtuyHble 1 [14-15 18 [Hag
hopMbl. paboTta
Tema 8. OnemeHThbI nomawHsis pabora
aHanMTN4eCcKomn
8. reoMeTpIN, 1 [16-18 18 |ycTHO
Tema 9 nomauwHsis pabota
9. [MoaroToBeka k 1 18 |ycTHO
9K3aMeHy
Ntoro 162

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

O6y4yeHne NPonCxXoanT B OOPMeE NEKLIMOHHBIX U NPAKTUYECKNX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYIEHTOB.

TeopeTnyeckuini Matepman nanaraetcs Ha nekumsx. MNpryem KOHCNEKT NeKuniA, KOTOPbIA OCTaeTCs y
CTydeHTa B pe3y/nbTaTe NpOoC/yWmMBaHNSA NEKLMN HE MOXET 3aMeHUTb y4ebHrK. Ero uensb -
POPMYNNPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, MONe3Ho
03HaKOMUTbCS ¢ bonee NOAPOOHbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CnMcok nuteparypbl
pasfeneH Ha 1Be KaTeropumn: HeObX0AMMbIV 4N CAAYM 9K3aMeHa 1 3a4eTa MUHUMYM Y
LOMONHUTENbHAS NMTepatypa.
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N3yyeHne kypca noapasymeBaeT He TOMbKO OBfafdeHNe TeOPeTUYecKMM Matepmanom, Ho U
Nony4YeHne NPakTUYecknx HaBbikos ans 6onee rnybokKoro NOHUMaHUS Pa3aenos AUCLMUMANHBI Ha
OCHOBE pelleHns 3aaa4 1 YNpaxHeHWR, UNNICTPUPYIOWNX oKa3biBaeMble TeopeTnyeckme
MONOXEHUS, a TakXe pas3BuTe abCTPaKTHOro MbINEHUS U CMNOCOOHOCTM CaMOCTOATENbHO
[0Ka3blBaTh YaCTHbIE YTBEPXAEHUS.

CamocTosTenbHas pa60Ta npeannonaraetT BbiNonHeHWe noMalHNX pa60T. I'IpaKTvlquKme 3anaHns,
BbIMOJIHEHHbIE B ayANTOPUN, NpegHa3Ha4yeHbl 014 yka3daHns obwWwmx MetToooB pelweHns 3anad
onpepneneHHoOro Tnna. 3aerI'IVITb HaBblK/ MOXHO NUllb B pe3ynbTaTte CaMOoCTOATENbHON pa6OTbI.

Kpome Toro, camoctosTenbHas pabota Bk/o4aeT NOAroTOBKY K 3k3aMeHy 1 3a4yeTy. [pn noarotoske
K chadye ak3ameHa 1 3a4eTa Becb 06beM paboTbl peKOMEHAYETCS pacnpenensite PaBHOMEPHO Mo
LHSIM, OTBELEHHbIM AJ151 NOArOTOBKM K 3K3aMeHy M 3a4eTy, KOHTPONIMPOBaTh KaXablil AeHb
BbINONHEeHNs paboTbl. Jlyywe, ecnn MOXHO NEpPeBbINONHWTL NnaH. Toraa Bceraa bynet peseps
BPEMEHM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MaTpuubl, onepauumn Hag MaTpuL.amu.
YCTHO , NMPVMEpPHbIE BOMPOCHI:

[MoHATME MaTpuubl, 3NEMEHTOB, NOPSAOKOB. Buapl MaTpuu: kBagpaTtHas, CUMMETpUYHas, TpeyronbHas,
ovaroHanbHas, eauHu4Hasl, Hynesas. [naBHas n noboyHas onaroHanu KeaopatHoOM MaTpuLbl.
Onepaunn Hag matpuuamm (CNoXeHne, yMHOXEHME, YMHOXEHME Ha YNCNO, TPAHCMOHNUPOBAHME) N UX
CBOWCTBA.

Tema 2. Onpepenurenu n X CBOMCTBA.
YCTHO , NPUMEpPHbIE BONPOCHI:

1)Onpepnenutenn 2-ro, 3-ro nopsaka. 2) lNepectaHoBkM 1 NOACTAHOBKU. IHBEPCKS, YETHOCTb. 3)
Onpegnenutensb n-ro nopsigka. 4) Ceoncrtea onpegenutenen. Onpenenntens TPeyronbHOM MaTpuLbl.
5) MuHopbl 1 anrebpanyeckne gononHeHuns. Teopema Jlannaca (4acTt. cn.). 6) OnpeneneHue
obpaTtHoi MaTpurLbl U CNOCOD BbIYNCNEHUS.

Tema 3. JIuHenHble NpOCTpaHCTBA.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Mpumep BapuaHTa nucbMeHHoOM paboTbl: [ycTtb A, B -matpuupi 3 x2, C, D - matpuupl 3 x 3 1.
Bbluncnuts A+2BT ? C 2. Bolumcnntb onpegenntens matpuupbl C 3. Haintn obpatHyto k matpuue D 4.
ABngeTcs N NMHENHO HE3aBMCUMMOW UKW NIMHENHO 3aBUCUMOM cnefyowas cucTemMa BekKTopos: al=
0,3,1,5,02)a2=(01,2,2,1,1),a3= (3,0, 1, 4, [13). 5. HaiTn 6a3uc n paHr cnenyoLeit CUCTEMbI
BekTopoB (2, 1,0), (3,2,5), (1,1,5), (0,2,3), a TakXe KOOpAMHaTbl BCEX BEKTOPOB B HalioeHHOM basunce
Tema 4. CucteMbl NIMHEWHbIX YpaBHEHUN.

YCTHO , NPUMEPHbIE BONPOCHI:

1) OoHopoaHas, HeonHopoAHas, onpeaeneHHas, HeonpeneneHHas, COBMeCTHas, HeCOBMECTHas
cuctembl. [NoHaTHe MaTpuubl cuctembl. MatpuyHas 3anncb cuctembl. Teopema KpoHekepa-Kanennu.
2) MeTon Kpamepa, ycnosusi ero npumeHmmocTy. 3) Oblwas cxema peleHns Npon3BonbHOM CUCTEMbI
NVHEHBIX ypaBHEHWIA. MOHATMS 0BWEro PeLLEHNS U YaCTHbIX PELEHWNIA. YCNOBKS CyLWEeCTBOBAHNS
€[VHCTBEHHOrO peleHns, MHOXecTBa peweHuin. 4) Meton ["aycca. Ycnosums ero npyMeHnMocTu. 5)
OgnHoponHas cuctema NUMHerHbIX ypaBHeHUn. COBMECTHOCTb CUCTEMbI. YCNOBUS CYyLWEeCTBOBaHMUSA
€[VHCTBEHHOrO peLeHNs, MHOXeCTBa pelweHnin. dyHoameHTanbHas cuctemMa peweHunin, ycnoens ee
cywecTtsoBaHus. Konnyectso pewexuii B CP.

Tema 5. EBKNnAoBbI NPOCTPaHCTBA.
YCTHO , MPUMEpPHbIE BONPOCHI:
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1) OnpeneneHune eBknnaosa npoctpaHcTea. OnpeneneHne opToroHanbHOCTU BEKTOPOB,
OPTOroHasibHOM CUCTEMbl BEKTOPOB. Teopema O MMHEMHON HE3ABUCUMOCTM OPTOroHaNbHOM CUCTEMDI
HeHyneBbIX BEKTOPOB. 2) OnpeneneHms HOPpMMPOBAHHOIO BEKTOPA Y HOPMUPOBAHHOIO
npocTpaHcTBa. Teopema 0 HOpMe BEKTOpPA B €BKNO0BOM NPOCTpaHCTBE. HopMmpoBaHme
HeHyneBoro sekTopa. OnpeneneHne ckansapHoOro NpoM3BeneHns AByX BEKTOPOB, 3a4aHHbIX
KoopAuHatamm B OPTOHOPMMPOBaHHOM Ha3suce.

Tewma 6. JIuHeHble onepartopbl.
YCTHO , MPUMEepHbIE BOMPOCHI:

1) OnpepneneHne onepatopa, MMHERHOro onepaTopa, NMHelHoro npeobpasosanus. 2) OnpeneneHue
MaTpuLbl NMHENHOro npeobpasoBaHus. BbipoxXaeHHOCTb NMHeHoro npeobpasoBaHns. OTbickaHue
KoopauHat obpasa BekTopa.

Tema 7. KBagpaTtnyHble oopMbl.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Mpumep BapuaHTa NUCbMEHHOM paboTbl: 1. MocTpPOUTL OPTOHOPMUPOBAHHYIO CUCTEMY BEKTOPOB Ha
ocHoBe cnegyiouweit cuctemsl: al = (03, 0, 0), a2 = (01, 2, 0), a3 = (0, 2, [I1). 2. DononnuTs oo
OpPTOroHanbHOro 6asuca cnenyroulyo CUCTEMY BEKTOPOB: al = (D4, 1,2),a2 = (1,0, 3). 3. lNokazarb,
4To npeobpasosanue [, 3anaHHoe koopavHatamn BekTopa XU, koTopbie SBNSIOTCS PYHKLMSIMM
KOOPAMHAT X, ABNAETCA NUHENHBbIM N HANTWN ero Matpuy. x[ = (Dx1 + 3x3, Oax1 + 2x2, D3x1). 4,
HekoTopoe nuHeitHoe npeobpasosanue [l nepeBoanT BekTopbl al, a2 COOTBETCTBEHHO B BEKTOPHI
aill a2ﬁ. Haingute maTpuuy atoro npeobpasosanus. al = (3, D1), aill = (2, DB), a2 = (|]4, 2), a2ll =
(1, |j2). 5. YCTaHOBUTb MONOXUTENbBHYIO ONpPeaeneHHCTb, OTpUUaTeNbHYIO ONPeaeneHHOCTb UK
HeonpeneneHHOCTb cneaytole keaapatniHoii dopmsi: f(x1, x2, x3) = 151 5 Du7 +4l4+8

Tema 8. dneMeHTbl aHaNUTUYECKON reOMeTPUM.
YCTHO , NMPVMEpPHbIE BOMPOCHI:

1) OnpegeneHns kBagpaTNYHOW OOPMbI, TMHENHOW hopMbl. MaTpuua KBagpaTniHOM OOPMbI.
MartpunyHasa 3anucbh kBagpaTtuyHom oopmbl. BbipoxXOeHHOCTb KBaAPaTUYHON POPMbI. 2)
KaHoHunyeckas n HopManbHas kBagpatuyHbie oopMbl, BUA Ux matpuu. 3) OnpeneneHns
NOSIOXUTENbHO ONPeneneHHON, oTpuuaTenbHO onpeneneHHon KkBagpaTtuiHom doopmbl. Kputepui
CunbBecTtpa.5.

Tema 9. NoaroroBka K 3K3aMeHy
YCTHO , NPUMEPHbIE BONPOCHhI:
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noarotoska K ak3ameHy 1.[1oHATMe MaTpuubl, 31EMEHTOB, NOPSAAKOB. 2.Bnabl MaTpul: KBagpartHas,
CYMMETpUYHas, TPeYyronbHas, guaroHanbHas, eaMHu4YHas, Hynesas. 3.'/nasHas n noboyHas
AnaroHanu keagpatHon matpuubl. 4.0nepauunmn Hag matpuuamm (CNoXeHne, YMHOXEHME,
YMHOXEHMWE Ha YnCno, TPaHCNOHNPOBAHWE) N UX cBoincTBa. 5. OnpeaennTenn n nx CBOMCTBA.
6.0npepenutenu 2-ro, 3-ro nopsaka. 7.llepectaHoBkM U NOACTAHOBKU. 8./IHBEpCUS, YETHOCTD.
9.0npegnenutenb n-ro nopsgka. 10.Ceonctea onpegenutenein. 11. Onpenenutens TPEYronbHOMN
matpuubl. 12.MuHopbl 1 anrebpanyeckne nononHeHus. 12.Teopema Jlannaca (vact. cn.). 13.
ObpaTtHas matpuua. 14.0npenenenHne 0eicTBUTENbHOMO IMHENHOro (BEKTOPHOro) NpoCTpaHCTBa.
Mpumepbl NMHERHbIX NpocTpaHcTB. 15.JIHeliHas komMbuHaums BekTopoB. OnpeneneHne NMHENHOM
3aBmcuMocTn BekTopoB. 16.basnc npocTtpaHcTBa, padmepHocTb. KoopanHatel BekTopa. 17.Teopema
0 eOVHCTBEHHOCTM pa3noxXeHus Bektopa rno 6asmcy. 18.6a3nc 1 paHr cucteMbl BEKTOPOB.
19.1130MOpPdOM3M NNHENHBIX NPOCTPAHCTB. TeopeMa 0 M30MOPGOHOCTU NTMHENHbIX MPOCTPAHCTB,
cnenctene. 20.PaHr matpuubl. Teopema o paHre. 21.Teopema 0 HE0OOXOOMMOM U 0OCTATOYHOM
YyCNoBUW paBeHCTBa Hyno onpenenutens. 22.Ces3b Mexay 6a3ucamm NMHEeNHOro NpoCcTpaHCTBa.
23.MaTtpuua nepexona. NpeobpaszoBaHne KOOpPANHAT BEKTOPA Npu nepexone oT ogHoro 6asunca kK
apyromy. 24. lNMognpocTtpaHcTea. 25.Tunbl CUCTEMbI IMHENHbBIX YPaBHEHWIA -0 0HOPOOAHAS,
Heo4HOpPOA4HAas, onpeneneHHas, HeonpeneneHHas, CoBMectTHas, HECOBMECTHasa CUCTEMBbI.
26.loHsATMe MaTpuupbl cuctembl. MaTpuyHas 3anuck cuctemol. 27. Teopema KpoHekepa-Kanennu. 28.
Meton Kpamepa, ycnoeusi ero npumeHnmoctun. 29.06was cxema pelweHnst Npon3BoNbHON CUCTEMBI
NMHENHbIX ypaBHeH. 30.MMoHATMSA 0bwero pelweHns n YacTHbIX peweHnid. 31.Ycnosus
CyWwecTBOBaHMS eMHCTBEHHOMO peleHns, MHoXecTBa peweHnin. 32.Meton Naycca. Ycnosus ero
npuMeHumocTn. 33.04HopoaHAs cuctTemMa NMMHENHbIX ypaBHEeHUA. COBMECTHOCTb CUCTEMbI. YCnoBms
CyWeCTBOBaHMS €AIMHCTBEHHOMO PELEHNS, MHOXEeCTBa pelleHnii. 34.dyHaaMeHTanbHas cuctema
peLweHni, ycnosns ee cywectsoBaHms. KonnyecTtso peweHuii B PCP. 35.0npeneneHune eBknnaoosa
npocTpaHcTBa. 36.0npeneneHne opToroHanbHOCTN BEKTOPOB, OPTOrOHANbHOW CUCTEMbI BEKTOPOB.
37.Teopema 0 NMHENHON HE3aBUCMOCTM OPTOrOHaNbHOM CUCTEMbI HEHYNEBbIX BEKTOPOB.
38.0pToroHann3auuns NMHENHO HE3aBMCUMON cucTeMbl BekTopoB. 39. OnpeneneHne
HOPMMPOBAHHOIO NPOCTPaHCTBA. TeopemMa 0 HOpMe BEKTOPA B €BKINLOBOM MPOCTPAHCTBE.
40.MoHATMe HOPMMPOBAHHOMO BekTOopa. HopMmpoBaHue HeHynesoro sektopa. Onpenenexue
CKansipHoOro nponssefeHns AByX BEKTOPOB, 3a4aHHbIX KOOpANHATaMn B OPTOHOPMUPOBAHHOM
6a3unce. 41.0npeneneHne onepartopa, TMHENHOro oneparopa, NMMHENHOro Npeodbpas3oBaHus.
OnpepneneHne MaTpuLbl NMMHENHOro NpeobpasoBaHust. 42. BbipoXAeHHOCTb NMHENHOTO
npeobpazosaHust. OTbickaHne koopanHat obpasa Bektopa. 43.0npeneneHnst KeagpaTniHom
doOpMbI, NIMHENHON doopMbl. MaTpuua kBagpatuyHom popmbl. MaTpuyHasa 3anuch KBagpatuyHOm
GoopMbl. 44. BblipoXOEHHOCTb KBagpaTu4Hom oopmMbl. KaHoHMYeckas n HopmanbHas KBagpatuyHble
doopMbl, BUL nx matpul. 45.0npeneneHuns nonoXnMTenbHO oNpeaeneHHoOn, oTpuuaTenbHo
onpeneneHHon keagpaTnyHor oopmbl. Kputepuin CunbeecTpa. 46.0nepaumnmn Hag BeKTopamu:
CNOXEeHwue, BblYnTaHne, yMHOXEHME Ha YNCNO, CKansapHoe Npon3seneHne, BeKTOPHoe
npounaseneHne. 47.Heobxoamnmble 1 0OCTATOYHbIE YCIOBMS OPTOrOHANIbHOCTU 1 KONNTMHEAPHOCTY
BeKTOpoB. 48.0nepaummn Han BekTopamm B KoopamHartax. [nvHa sektopa. 49.06uwwee ypaBHeEHUE
NPSMON Ha NNOCKOCTU. YCNoBnUs napannenbHOCTN, NepneHankynsapHocTn npsambeix. 50.PacctosHne
Mexay OByMSi TO4YKaMMW, pacCTosiHME OT ToYkM 0o npsimoit. Oblwee ypaBHEHME MNOCKOCTU. Y CnoBus
napannenbHOCTU, NepneHanKynsapHOCTM MNNOCKOCTEN. PaccTosiHme OT TOYKU 40 MNOCKOCTH.
YpaBHeHVe NpsiMoii B NPOCTPAHCTBE.

Urtoroeas chopma KoHTpons
9k3ameH (B 1 cemecTtpe)

[MprMepHble BOMPOCHI K UTOroBov hopMe KOHTPONS

[MpvMepHble BOMPOCHI K 3K3aMeHy:

1.lMoHaTNe MaTpurLbl, 3N1EMEHTOB, NOPSOKOB.

2.Buabl MmaTpuu: kBagpaTHas, CUMMETPUYHasA, TpeyronbHas, amaroHanbHas, equHNYHas, Hynesas.
3.MnaBHas 1 NnoboyHas auaroHany KBagpartHOW MaTpuULbl.

4.0nepaunn Hag mMaTpuuamm (CNOXeHne, yMHOXEHNE, YMHOXEHNE HA YNCNO, TPAHCMOHMPOBAHNE) 1
MX CBOMUCTBA.

5. Onpenenutenu n nx CBOMCTBA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 10 n3 14. 111 yHlf[

S OEMALR G



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

6.0npenenutenun 2-ro, 3-ro nopsaka.
7.lNepecTaHOBKMN 1 NOACTAHOBKN.
8.MHBepcus, 4eTHOCTb.

9.0npenennTtensb nN-ro nopsigka.
10.CsoicTBa onpenenuTenen.

11. Onpenenntenb TpeyronbHON MaTpuLbl.
12.MuHopbl 1 anrebpanyeckne [ONONHEHUS.
12.Teopema Jlannaca (4acr. cn.).

13. ObpartHas matpuua.

14.0OnpeneneHne 0encTBUTENbHOrO NMIMHENHOrO (BEKTOPHOMO) NpocTpaHcTea. [puMepbl NMHENHbIX
NPOCTPAHCTB.

15.JTnHeliHas koMbuHaums BekTopoB. OnpeneneHne NMHENHON 3aBUCMOCTN BEKTOPOB.
16.basunc npocTpaHcTBa, padmepHoCcTb. KoopamHaTtbl BEKTOpA.

17.Teopema 0 €AUHCTBEHHOCTM Pa3NOXEHNs BEKTOpA no H6asucy.

18.Bbasnc n paHr cMcTemMbl BEKTOPOB.

19./130MOpPON3M NIMHENHBIX NPOCTPAHCTB. TeopeMa 0 M30MOPPHOCTU NMNHENHBIX MPOCTPAHCTB,
cnencrsue.

20.PaHr matpuupbl. Teopema o paHre.

21.Teopema 0 HEO6X0AUMOM 1 OOCTATOYHOM YC/IOBMUN PABEHCTBA HY/IO OnpeaennTens.

22.CBa3b Mexay 6asncaMm nMHERHOro NpocTPaHCTBa.

23.MaTtpuua nepexona. NpeobpaszoBaHne KoopanHAT BEKTOpa Npu nepexone oT oaHoro 6asunca kK
Lpyromy.

24. NoonpocTpaHcTBa.

25.Tvnbl CUCTEMBI NIMHEVHBIX YPABHEHWUIA -AA4HOPOAHASA, HEOLHOPOAHAS, ONpPeaeNeHHas,
HeonpeneneHHas, COBMECTHas, HECOBMECTHAS CUCTEMbI.

26.lMoHAaTre matpuubl cuctembl. MaTpuyHas 3anmcb CUCTEMBI.

27.Teopema KpoHekepa-Kanennu.

28. Metog Kpamepa, ycnosus ero npuMeHMMOCTMW.

29.06was cxema peleHmns NPon3BOSIbHON CUCTEMbI IMHEHbBIX YPaBHEHWIA.
30.MoHsATNS 0bLWwero peweHns 1 YaCcTHbIX PELEHWA.

31.Ycnosusa cylwecTsoBaHUS e0MHCTBEHHOMO peLeHnsi, MHOXECTBA PEeLLEeHUI.
32.MeTtopn "aycca. YcnoBus ero npyMeHnMocTu.

33.00HopoaHas cuctema NMHenHbIX ypaBHeHWn. COBMECTHOCTb CMCTEMbI. YCOBUS CyLECTBOBAHMS
€OWHCTBEHHOTrO PELEHNSI, MHOXECTBA PEeLIEeHWIA.

34.beH,D,aMeHTafIbHa$| cnctema pemeHw?l, yCcnoBsus ee CywectBoBaHUA. KonunyectBo peLueHvu7| B
dCP.

35.0npepneneHne eBknmaoBa NPoOCTPaHCTBA.

36.0npeneneHne opToroHanbHOCTU BEKTOPOB, OPTOrOHaIbHOW CUCTEMbI BEKTOPOB.
37.Teopema 0 NMHENHON HE3aBNUCMOCTM OPTOrOHAaNIbHOM CUCTEMbI HEHYNEBbIX BEKTOPOB.
38.0pToroHannsaunsa NMHENHO He3aBMCUMOW CUCTEMbl BEKTOPOB.

39. OnpepeneHme HOPMMPOBAHHOIO NPOCTPAHCTBA. TeopemMa 0 HOPMe BEKTOpa B €BK/IMA0BOM
NPOCTPaHCTBe.

40.MoHATEe HOPMMPOBAHHOMO BekTopa. HopMmpoBaHue HeHynesoro sektopa. Onpenenexune
CKaJIApHOro npon3eeneHnd AByx BEKTOPOB, 3a4aHHbIX KoopanHataMmn B OPTOHOPMUPOBAHHOM
b6asuce.

41.0npepneneHune onepatopa, MMHEHOro onepaTopa, NMMHeHoro npeobpasosaHus. OnpeneneHne
MaTpuLbl IMHERHOro NpeobpasoBaHms.

42. BblIpoXaeHHOCTb NMHENnHOro npeobpasosaHust. OTbickaHne koopanHaTt obpasa BekTopa.
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43.0npeneneHuns ksagpaTnM4HoOM oopMbl, NMHENHOR hopMbl. MaTpuua KBagpaTUYHOM OOPMbI.
MartpuyHas 3anucb KkBagpaTU4HOM OOPMbI.

44. BblpOXAEHHOCTb KBaapaTU4HOM (oopMbl. KaHoHMYecKkas n HopManbHas KBagpaTuyHbie (oopMbl,
BUA NX MATpUL,.

45.0npeneneHns NonoXnTENbHO ONpeaeneHHon, OTpULATENbHO ONPeaeNeHHON KBaapaTUyHOM
hopmbl. Kputepuint CunbeecTpa.

46.0nepaunn Hag BEKTOPaMU: CNOXEHWNe, Bbl4MTaHNE, YMHOXEHME Ha YMCNO, CKanspHoe
npovsseeHne, BEKTOPHOE Npon3BeaeHMe.

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

49.06uiee ypaBHEHVE NPAMOI Ha NIOCKOCTW. YCNOBMS napannenbHOCTU, NePrneHanKynsapHOCTH
NPSAMbIX.

50.PaccTosiHve Mexay AByMS TOYKaMu, paccTosiHue 0T To4kM 0o npsimoii. Oblwee ypaBHeEHWE
MNOCKOCTU. YCNoBMS napannenbHoCTu, NeprneHankynsapHOCT NnockocTen. PaccTtosHne oT To4ku 0o
MNOCKOCTU. YpaBHEHME NPSMOI B NPOCTPaHCTBE.

TeKyLI.I,I/IVI KOHTPO/1b OCYLWLECTBNAETCA C MOMOLWbIO BbIMOJIHEHNA CTYOEHTAMW KOHTPOJIbHbIX pa60T.

7.1. OcHOoBHas nuTteparypa:

1. Jlekuun no reomeTtpun n anrebpe [TeKCT: aNeKTPOHHbIV pecypc] : yuebHoe nocobue / E. M.
Kapuesckunii, M. M. KapueBckuit ; KasaH. oenep. yH-T .- OnekTpoHHble aaHHble (1 goain: 1,9 M6) .-
(KazaHb : KasaHckuin pepepanbHbin yHusepcutet, 2011) .- 3arn. ¢ akpana .- Ona 1-ro m 2-ro
ceMecTpoB .- Pexum poctyna: otkpbiThiid .- URL:http://libweb.kpfu.ru/ebooks/09_64_ds011.pdf

2. NnbuH, B.A. JluHeliHas anrebpa [9nekTpoHHbI pecypc] : y4ebHuk / B.A. UnbuH, 3.1, MNo3HsK. -
ONeKTPOH. aaH. - Mocksa : duamatnut, 2007. - 280 c. - Pexum goctyna:
https://e.lanbook.com/book/2178

3. Mpockypsikos, N.B. C60pHUK 3aaay No nuHeiHon anrebpe [OnekTpoHHbI pecypc] : y4ebHoe
nocobwe. - OnekTpoH. aaH. - Cr6. : JlaHb, 2010. - 476 c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=529

4. JlnHeliHas anrebpa B npyMepax u 3agadax: YuyebHoe nocobue / boptakosckuii A.C., MNaHTenees
A.B., - 3-e n3ga., ctep. - M.:HUL| MH®PA-M, 2015. - 592 c. - (Bbicwee obpazosaHue: bakanaspuar)
ISBN 978-5-16-010586-4 - Pexxum pgoctyna: http://znanium.com/catalog/product/494895

5. dannees, [0.K. BoluncnutenbHble METOAbI NMNHENHOM anrebpbl [ONeKTPOHHbIR pecypc] : y4ebHuk /
0.K. danpnees, B.H. ®agneesa. - 9nekTpoH. gaH. - CI6. : JlaHb, 2009. - 735 c. - Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_id=400

6. MocTtHrkoB, M.M. JlnHeliHas anrebpa [SnekTpoHHbI pecypc] : y4ebHoe nocobue. - DNeKTPOH.
naH. - CMNo. : Nanb, 2009. - 401 c. - Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=319

7.2. lononHutenbHasa nuteparypa:

1. lnuHelinas anrebpa: YyebHoe nocobue / .M. Pygbik. - M.: HALL UHDPA-M, 2014. - 318 c. -
(Bbicwee obpasoBaHue: bakanaspwuar). ISBN 978-5-16-004533-7 - Pexum goctyna:
http://znanium.com/bookread2.php?book=460611

2. KpsikeuH, B.L1. JlvHeiiHas anrebpa B 3agadax 1 ynpaxkHeHusIx [9neKTpoHHbI pecypc] : y4ebHoe
nocobue. - AnekTpoH. gaH. - Cr6. : JlaHb, 2016. - 592 c. - Pexxum goctyna:

http://e.lanbook.com/books/element.php?pl1_id=72583

3. beknemuwes, [0.B. Kypc aHanutmyeckor reoMeTpum n nnHenHon anrebpbl [NeKTPOHHbIA pecypc]
: y4ebHMK. - OneKTpoH. aaH. - Cl6. : JlaHb, 2015. - 445 c. - Pexum goctyna:
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http://e.lanbook.com/books/element.php?pl1_id=58162

4. beknemuwes, [1.B. PeweHune 3apay 13 kypca aHanMTUYeCKon reoMeTpum 1 NnMHeiHom anrebpsl
[OnekTpoHHbI pecypc] : y4ebHUK. - ANeKTPoH. aaH. - M. : duamatnut, 2014. - 190 c. - Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=59632

5. Anrebpa n reomeTpus [TeKCT : aNeKTPOHHBbIN pecypc] : KpaTkuii KoHcnekT nekumin / E. J1. Ctonos ;
KasaH. (lpueonx.) penep. yH-T, VIH-T Bbl4UCN. MaTeMatkn n MHgopMaw,. TEXHONOTUM .-
OnekTpoHHbIe aaHHble (1 goain: 0,29 M6) .-(KasaHb : KazaHckuii goeaepanbHblil yHUBEPCUTET,
2013) .- 3arn. ¢ akpaHa .- [inga 1-ro cemectpa 1-ro kypca .- Pexum goctyna:

- http://libweb.kpfu.ru/ebooks/09 104 _kI-000412.pdf

7.3. UHTepHeT-pecypcChbl:

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

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

NuHeiHas anrebpa oHnaiiH - http://www.fxyz.ru
MartemaTuka ons SKOHOMUCTOB - http://www.alleng.ru/d/math/math160.htm

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNUHbBI(MOAYNSA)

OcBoeHune ancumnnuHbl "NluHenHasa anrebpa” npegnonaraeT UCMONb30BAHME CNEOYIOWEro
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENnWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoBs, npenogasarenei Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbBIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONnN, CIoBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHble nepnognyeckme n3agadms n n3naHus,
BbiNyckaemble napnatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM hefepanbHbIX rOCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTeYHO cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbcta "/laHb" BKOYaET B cebs aNeKTPOHHbIE BEPCUMUN KHUT U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
NepuoanyecKnX N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHnam no MakCManbHOMY KONMMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoaeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Nekumm n npakTnyeckme 3aHATUSA No AUCLUNAMHE NPOBOAATCS B ayAUTOPUM, OCHALEHHON AOCKOM U
MEenioM(MapKepoM).

MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BIO n yyebHbiM nnaHom no
HanpasneHuio 38.03.05 "busHec-nHgopmaTnka" n Npodouso NOAroToBKM He NPenyCMOTPEHO .
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