[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaLma o Bragenbue: . o
®U0: Paiixepr Tatbsiva Hukonaeswa  IMMHHCTEPCTBO MpocBemieHus: Poccuiickoit denepannu

Lomkrocts: [k HE TATMITBLCKMI TOCYHAPCTBEHHBIH COIMANBHO-TIEAArOTHYeCK i MHCTHTYT ((uuan)
flata noanwcarns: 148 HEANLITOro Tocy 1apcTBEHHOTO aBTOHOMHOTO 00Pa30BaTEILHOTO YUPEKIEHUS
YHUKanbHbIN NPOrpaMMHbIN KJTHOY: BBICIIIETO 06 A30BAHHS
C914df8074771447164c08ee17f8e2f93ddeB16b 4 p i}

eHHEII PO(eCCHOHATBHO-TIEArOTHYECK i YHUBEPCHTET

daxybTeT €CTECTBO3HAHUS, MATEMATHKN U MHPOPMATHUKH
Kadenpa ectecTBeHHBIX HAyK U (DU3UKO-MATEMaTHIECKOTO 00pa30BaHUS

5 J1. I1. PunaTosa
A . 2020r.

;:!A&ro.’uvacnu‘i
CTATYT (b A
orddy a0 HHRLNEN
TOCYABRDOTEA bt
NROSBCCHONAALKD,
RBAarcruvecswf
YHHOBDEUTE

PABOYAA ITPOI'PAMMA JJUCLIUITJIIMHBI
B1.B.01.01 TUHEUHAS AJITEBPA

YpoBeHb BbICIIETO 00pa30BaHUs bakanaBpuar

Hamnpasienue noarotoBku 44.03.05 ITeparoruyeckoe oOpa3zoBaHue
(c nBymst ipopHIISIMU TTIOATOTOBKH )

[Ipoduiu moAroToBKU MaremaTuka u nHbpopMaTruKa

dopma o0ydeHHs OuHas

Hioxuuit Tarun
2020



Pabouass mporpamma gucturuiuHbl  «JIuHeWHas — AnreOpa».  HwkHeTarumbckuit
TOCY/IapCTBEHHBIN COlManbHO-Tienarorudeckuii HHCTUTYT (pumuan) IAOY BO «PTTIITY»,
Hwxuwmit Tarun, 2020. — 12 c.

Hacrosimass mporpamma cocTaBjieHa B COOTBETCTBUU C TpeOOBaHUAMHU (heaepaabHOTOo
TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICIIEro OOpa30BaHUS MO HAIMPABICHHIO
noarotoBku 44.03.05 Ilexarorndyeckoe obpazoBanue (¢ AByMs MPOQUISIMU MOITOTOBKH).

ABTOp: KaHAUJaT NeJaroriuecKux Hayk, T. 1O. ITapmuna
noueHt kadhenpst EHUOMO

PeunenseHT:  KaHAMIAT NEJAarori4eCKUX Hayk, E. B. BssoBoBa
noreHT kadpenpst EHUOMO

ITporpamma onoOpena Ha 3aceganuu kadenpst EHOM. ITpotokoun ot 10.04.2020 r. Ne 7.

3aBeyromnuii kKadenpoit O. B. [lonsBuHa

[Iporpamma pekoMeHJOBaHa K II€YaTH METOAWYECKOM KOoMHccuel QakyiabTrera
€CTeCTBO3HAaHU, MaTeMaTHKU U uHopmatuku. [Iporokon ot 17.04.2020 r. Ne 7.

[Ipenacenarens MK ®EMU H.3. Kacumosa

[IporpamMma yTBep:k/ieHa pelIEHHMEM YUYEHOro coBeTa (paKyJapTeTa €CTECTBO3HAHMS,
MaTteMaTHKu U uHpopmatuku. IIporokon ot 30.04.2020 r. Ne 8.

Jlexan (akynbreTa T. B. XKyiikoBa

I'maBubi cnenuanuct OUP O. B. JleBunckux

© HwxHeTarmibCKUil TOCyJapCTBEHHBIN COIMATIBLHO-
nenarornyeckuit ”HCTUTYT (punuan) PIAOY BO
«Poccuiickuii rocy1apCTBEHHbBIN
npodecCHoHALHO-TIeJarOTHUECKUN YHUBEPCUTETY,
2020.

© INapmmna Tamapa FOpweBHa, 2020.



COJAEPKAHUE

1. Ienb u 3aga4M OCBOCHUS JUCITUIIIAHDBL. .. ...vvvveeeeeeanrnnnnnn...
2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Pe3ynbTaThl OCBOCHUS JUCHHMIUIHHBL. . ... veeeteeennneeennnneeannnnns.

4. CTpyKTypa U COCPKAHUE JUCIIUTUIHHBL. ... eneeeneeeaneeenneannnn.

4.1. O0beM AUCIUIUTMHBI U BUJIbI KOHTAKTHON M CAMOCTOATEIIBHON PAOOTHI. ...\ 'eveeenes

4.2. YUCOHO-TEMATHUECKII TIIAH ... 'nnnee e eeeeeeeeeeaaaannnn

4.3. CoaepiKaHUE JUCHMIUTHHBL. . . ...t euueteeenneeeennneeennneanaanaeeanns

RPN 0075 F: L T0): 2 e 195038 (S NS4 (011 (0) 1 S

6. YUeOHO-METOTUYCCKUAC MATCPHATBL. .. .vvenereenrsenneennneenneannnss

6.1. Opranuzanusi caMOCTOATEIBHON PaOOTHI CTYJACHTOB .............

6.2. Opranu3zanus TEKYIIEro KOHTPOJISI U TPOMEKYTOUHOM ATTECTALMMU «..vennrreennnnennnn..

7. YueOHO-METOUYECKOES M HH(POPMAIIMOHHOE 00eCIIeueHue. . ......
8. MarepuanbHO-TEXHUYECKOE 00ecreueHNne JUCITUIUIHHBL. . .........

e Za BN BN R ) We) RV, IO, I SN SN N

[\OJ \§)



1. HEJIb U 3ATAYU OCBOEHUA TN CHUIIJIMHBI

Hear AUMCHUIUIMHBI: GOPMHPOBAHUE MPOPECCHOHANBHBIX U CIENHAIBHBIX KOMIIETECHIINN Ha
OCHOBC O6y‘lCHI/I$I CTYACHTOB OCHOBam JIMHEUHOUN anre6p1>1 U aHAJTUTHYECKON TreoOMCTpUHU.

3agaun:

1. ChopmupoBaTh y CTyAEHTOB YMEHHsS HCIOJIb30BAThH amrmapar MaTpUI] JJs peIIeHUs
CTaHJAPTHBIX 3a7a4 JJUHEHHOMN anreOpsl;

2. CchopMupoBaTh y CTYACHTOB YMEHUS UCIOJIH30BAThH AIIAPAT BEKTOPHOM anreOpbl 1is
pelieHus: CTaHJAPTHBIX 3371a4 AHATUTUYECKOU TEOMETPUH;

3. ChopmupoBaTh y CTYICHTOB MPEIACTABICHHSA O KPUBBIX BTOPOrO IMOpsAAKa U
MTOBEPXHOCTSAX BTOPOTO MOPSAKA;

4. ChopMupoBaTh y CTYACHTOB YMEHHUS MPHUMEHATh HU3YYEHHYIO TEOpUI0 K
JIOKA3aTeJIbCTBY TEOPEM M PEHICHHUIO 33Jiad, B TOM YHKCJIE 3a7a4 IIKOJIBHOTO Kypca MaTeMaTHKH,
IIOKa3aThb pOJ'Ib pa3JII/ILIHLIX HpI/IeMOB n MCECTOIOB peH_IeHI/IH 3aJa4 Ha BBIYHUCJICHUC,
JI0OKa3aTeJIbCTBO U MOCTPOEHUE.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

HuctunnuHa «Jlunelinas anreGpay sSBISETCS YacThIO y4eOHOTO TUIaHA 0 HAMPABICHUIO
nonrotoBkn 44.03.05 Ilemarornyeckoe obOpa3oBaHue (C AByMsl MpOQWISMU TOATOTOBKH),
npopunn «Marematukay u «Mudopmatukay. Hucnummuaa b1.B.01.01 «JIuneitnas anreGpa»
BkitoueHa B biok b.1 «Jucuuruimebel (MOXYNIH)» U SIBJISETCS COCTAaBHOW YacThiO pasena
«Yactp, Qopmupyemas ydacTHUKaMH OO0pa3oBaTelIbHBIX OTHOHIeHMI» Moaynst b1.B.01
«Matemarukay. Hucuuruinna peanusyercs B HTI'CIIM Ha kadenpe ecTeCTBEHHBIX HayK U
(u3MKO-MaTeMaTHUECKOro 00pa3oBaHUsl.

JlaHHas TUCHMILIMHA JIOTHYECKH CBSi3aHa C AUCLUILIMHAMHU npoduieil «MaremaTtuka» u
«MudopmaTukay (aHaIUTHUECKass TEOMETpHUs, MaTeMaTHYEeCKU aHaliu3, >JeMeHTapHas
MaTeMaTuKa, TEOpUs BEPOATHOCTEH M MaTeMaTHyecKas CTaTUCTHKA, OO Kypc (HU3UKN),
KOTOpBIE H3Y4YarOTCsl Ha NEPBOM — YETBEPTOM Kypcax. JIUCHUIUIMHA CONEPKHUT TEMBI,
HEOOXOIMMbIE JJIs1 YCHEIIHOT0 U3yueHHs o01ero Kypca (pu3Mku, IoMoraer riry0xe ocBauBaTh
TEMBI 3JIEMEHTapHON MaTeMaTHKH, Kacarolluecs ainredpbl U FreOMETPHH.

3. PE3VJIBTATBI OCBOEHUA JUCHUIIJINHBI

JlucuuiuinHa HarpaBiieHa Ha (POPMUPOBAHHE U PA3BUTHE CIICTYIOIINX KOMITCTCHIIU:
Ta6muma Ne 1

Koz 1 HauMEHOBaHNE KOMIETCHIIUU Koz 1 HaMEHOBaHUE HHIMKATOPA JOCTHKCHH KOMIETCHIINU
YK1. Ciocoben oCcyIecTBIsITh MYK 1.1. 3HaeT OCHOBHBIE HCTOYHHUKHA U METOBI [TIOUCKA

MIOUCK, KpUTUUECKUI aHAIIN3 nHGOpPMaLK, HEOOXOIMMOM ISl peIieHHs MOCTAaBJICHHBIX 3314

1 cUHTE3 HH(OpMAIH, TPUMEHSTh NYK 1.2. YMeeT ocymecTBIsATh NOUCK HHGOPMAIIVH JUTS PEIICHUS
CHUCTEMHBIN MOAXO0 ISl pELEHUS MIOCTAaBJIECHHBIX 33Ja4, IPUMEHATh METObl KPUTUUECKOIO aHAIN3a U
MIOCTaBJICHHBIX 3324 CHHTe3a HH)OpMaLU

VYK 1.3. I'paMOTHO, TOTHYHO, apTYMEHTHPOBAHHO (popMUpyeT
COOCTBEHHBIE CY>KACHUS U OLIEHKH; OTJINYaeT (PaKThl OT MHEHHH,
WHTEpIpPETail U OLIEHOK; IPUMEHSIET METO/IbI CHCTEMHOTO
[I0/IX0J1a JUIS pEIIEHUs TOCTaBIECHHBIX 3a1a4

[IK7. Criocoben ¢popmupoBats y UIIK 7.1. 3HaeT NOHATHE «MOJENb», BUABI U CBOMCTBA MOJEIEH;

o6yqa}omnxcs{ YMEHUA HUMECT MPEACTABJICHUE O MOACITIUPOBAHUN U €I'0 OCHOBHBIX JTallax.

MOJCIUPOBATH 00BEKTHI U IIpOUEeCChI

OKpY>KaroIllel peanbHOCTH U
MIpeIMETHYIO o0macTsb, CTPOUTH MaTeMaTU9IeCKHe

yuciie U ¢ ucrnonb3oBanneM UKT.

UIIK 7.2. Ymeer oOydaTh ONHCHIBAaTh © (QOPMATU30BAThH

u

I/IH(I)OpMaI_II/IOHHLIG MoAeI MPOIECCOB Oprma}omeﬁ Cp€abl, B TOM




MHOJIL30BaThLCSA 3a1aHHON
MaTeMaTHYECKOHN WU
UH(OPMAIIMOHHON MOJIEIBIO.

HIIK 7.3. IIoaroToBieH K NOCTPOSCHUIO MATEMATUYECKUX MOJENIEH B
pa3IMYHBIX TPEAMETHBIX O0JIACTAX W pealu3aluu  uX C
uctons3oBanueM UKT.

[IKS. Cnocoben popmupoBats y
00y4aroInXCsl KOHKPETHBIC 3HAHMS,
YMC€HHA U HaBBIKU B obiactu
MaTeMaTHKH U HHPOPMATHKH.

HIIK 8.1. 3HaeT 0CHOBHBIE MATEMATUYECKHAE MIOHITUSA U OCHOBEI
TEOPETHYECKON HH()OPMATUKH, CBSI3U MEKIY HUMH U BO3MOKHOCTH
WCITOJIB30BAHMS TIPY PEIICHUN MAaTEMAaTHICCKUX 3aad.

UIIK 8.2. Ymeer pemaTh THIIOBbIE MaTeMaTHYECKHUE 3aJaud H
00y4aTh METOJIaM UX PELICHUSI.

8.3. VYmeer pemare THIIOBBIE 3aadqd 10 HWHPOPMATHKE H
IPOrpaMMHPOBAHHIO U 00yUaTh METO/IaM UX PEIIeHHS.

UIIK 8.4. [ToaroToBlieH pemiaTh 3aaun pa3HOTO YPOBHS CI0KHOCTH
10 MaTeMaTuke ¥ WHPOPMATHKE, ONPEAeysas UX MECTO B IIKOJIHLHOM

Kypce.

B pesynbrare ocBoeHUs AUCHUIIIMHBI 00yUYatOIIUNCS TOKEH:

3HaTh:

31. Buapl cucTeM JIMHEHHBIX YpPaBHEHHMH, CIHOCOOBI UWX PEIICHHs, KPUTEPHil
COBMECTHOCTH CHCTEM.

32. OnpegenuTensb KBaapaTHON MaTpUIIbl U €r0 CBOMCTBA.

33. CBoiicTBa KOMIIEKCHBIX YHCEIL.

Ymersb:

V1. Pemath cuctembl JTUHEHWHBIX ypaBHEHHUi: Metojgom [aycca, meromom Kpamepa,
MaTPUYHBIM METOOM.

V2. Beluucnsate OnpenenuTenan: MO ONPEACNICHHUI0, CBOJIS K TPEYyrojJbHOMY BHIY,
pacKIIabIBas 1o CTpoke (CTOJIOITY).

V3. BeluMcasaTh paHr MaTpUIbl.

V4. HaxoauTh MaTpuily, 0OpaTHYIO JaHHOM.

V5. BBINOIHATE CI0KEHUE U YMHOKEHUE MATPHIL.

V6. Beimonuate apudMeTnueckre ASUCTBUS HaJl KOMIUICKCHBIMH YHCIIaMH, U300pakaTh
KOMILJIEKCHBIE YMCJIA HA MJIOCKOCTH.

Baanern:

B1. Ilpuémamu BbIUMCIIEHNS ONPEAECIUTENEH KBAAPATHBIX MaTPULL.

B2. HaBbikamMy npuUMEHEHHs ammapara MaTpUll U CUCTEM JIMHEHHBIX YpaBHEHHM ISt
peuieHust NpUKIaAHbIX 33/1a4, B TOM YUCIIE 3a7a4 aHAIMTUYECKON T€OMETPUH.

B3. [Ipuémamu camoopranu3ani 1 YMEHHSIMU CAMOKOHTPOJIST y4eOHOM eI TeTbHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBI
4.1. O0beM IMCHUILIMHBI U BUAbI KOHTAKTHON U CAMOCTOAITEJIbHOI PadoThI

OO6miast TPyI0EMKOCTh TUCHIUILIMHBI cOCTaBiseT 3 3auéTHbiX eauHuIbl (108 vacoB), ux
pacmnpeseneHre o BujaaM paboT mpectaBieHo B Tabmure Ne 1.

Tao0mma Ne 2
PacnpenesieHue TPy10eMKOCTH JUCHUIIJIMHBI 10 BHAAM padoT
dopma 00yUeHUs
Bun pabotet OuHas

1 xypc, 1 cemecTp
OO0mast Tpy10eMKOCTh AU CHUILIAHBI 110 YIeOHOMY TUTaHY 108
KonTakTHasi pa6oTa, B TOM YHCIIE! 38
Jlexkun 14
IIpakTHYecKue 3aHATUS 24
CamocTosiTenbHas padoTa, B TOM YHUCIIE: 34




H3yueHne TeopeTHIECKOro Kypca

20

CaMOIIOITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHWI

14

IloaroToBKA K 3K3aMeHY

36




4.2. Y4eOHO-TeMATHYECKHI MJIAH

Taomuma Ne 3

HaumenoBanwue pa3nenoB | Beero | Konrakrhnas pabora | Cawm. DOopMBbI TEKYLLIETO
U TEM JIUCUUTLINHBI qyacoB | Jlekiuu | IIpaktry. | paboTa | KOHTPOJSI yCIeBaéMOCTH
3aHATUS
1 kypc, 1 cemecmp
BekTopHble TpocTpaHCTBa. 10 2 2 6 Pemenue 3amay y nocku,
MHHH-3a4€ET IO TeOpeMam
JIuHelHas 3aBUCUMOCTD U 12 2 4 6 Pemenue 3anau y nocku,
HE3aBUCUMOCTH CHCTEM MHHH-329ET TI0 TeOpeMaM
BEKTOPOB
Anrebpa marpuil. Panr 12 2 4 6 Pemenue 3anau y nocku,
MAaTpHIIBL. ayMTOpHAsI IPOBEpOYHAas
npakTHdeckas pabora
Cucrembl THHEHHBIX 12 2 6 4 Pewenne 3anau y nocku,
ypaBHenuii. Meton ["aycca. ayJIMTOpHAsl IPOBEPOYHAs
TIpaKkTH4YecKas padora
Onpeaenurenb KBaapaTHOR 14 4 4 6 Pemenwne 3anayd y nocku,
MaTpUIbIl. JOMalIHAAg KOHTPOJIbHad
paboTta
IIpunoxenus 12 2 4 6 Pewienue 3anau y ocku,
OHpeZIeHHTeHefI. JOoMalIHAA KOHTPOJIbHasA
pabota
IMoaroToBKa K 3K3aMeHy 36 36 OTBET Ha HK3aMEHE
Bcero 3a cemecTp 108 14 24 70

4.3. ConepxxaHue TMCUUILTHHBI

Jleknuuonubii Kypc (14 yacos)
Jlexuus 1. BekTopHble npocTpancTBa. (2 yaca)

Ompenenenne BEKTOPHOTO MPOCTPAHCTBA M €ro IpocTeimmue cBoicTBa. [Ipumepsl
BEKTOPHBIX MPOCTpaHCTB. [loHsATHE aprMeTHUECKOr0 BEKTOPHOTO MIPOCTPAHCTBA.

Jleknus 2. JIuHeiiHas 3aBUCMMOCTb U HE3aBUCHMOCTh CHCTEM BEKTOPOB. (2 yaca)

CpolicTBa JIMHEHHOW 3aBUCUMOCTU M HE3aBUCUMOCTU CUCTEM BEKTOpOB. basuc u panr
cuctembl BekTopoB. CyliecTBoBaHuE 0a3Kca y KOHEUHOM HEHYJIEBOI CUCTEMbI BEKTOPOB.

Jlekuus 3. Anredopa marpuu. Panr marpunsl. (2 yaca)

[Tonstue matpuubl, €€ pasmep. leictBus Haj marpuuamu. [IpocTpaHcTBO MaTpuil.
YMmHo)eHue marpull. CsolicTBa onepanuil. CTyneHuaTas Marpuia. PaHr MaTpuibl, aaroputM
BBIUMCJICHHSI paHT'a MaTPUIIbI.

Jlekuus 4. Cucrembl JinHelHbIX ypaBHeHuil. Mertoa I'aycca. (2 yaca)

JIuneliHOe ypaBHEHME, BUIbl JIMHEWHBIX YPAaBHEHMU, PELICHUE JUHEHHOTO ypaBHEHUS.
Cucrema nMHEHHBIX ypaBHEHHUH, PEILIEHUE CUCTEMBl JIMHEHHBIX ypaBHEHMH. PaBHOcHIIbHBIE
cuctembl. COBMECTHBIE, HECOBMECTHBIE, ONPEIEIEHHbBIE, HEONPEIEIEHHBIE CUCTEMbI JIMHEHHBIX
ypaBHEHMH. OIlleMEHTapHble MPeoOpa3oBaHUs CHUCTEM JIMHEHHBIX ypaBHeHUH. CBeneHue
CUCTEMBbl JIMHEWHBIX YpaBHEHHMH K CTYNEHYaTOMY BHUIY M pPEIICHHUE CTYNEHYATOH CUCTEMBI.
Kpurepuii coBmectumocT cucteM. IIpocTpaHcTBO pelieHnii CUCTEMbl OJHOPOIHBIX JIMHEHHBIX
ypaBHEHUH U €ro Oasuc.

Jlekuus 5-6. Onpeneauresib KBaApaTHOl MaTpulbl. (4 yaca)

KBanpaTtnast maTpuiia, cBoMcTBa KBaApaTHbIX MaTpull. OOpaTumast 1 oOpaTHas MaTpHIIa.
VYcnoBue obpatumoctu MaTpulsl. HaxoxxaeHrne oOpaTHOW MaTpUIbl ¢ OMOILBIO 3JIEMEHTAPHBIX
npeoOpaszoBanuii. [lepecTaHOBKH; MOJCTAHOBKU; YETHOCTD MOACTAHOBKH M PA3JIMYHBIE CIIOCOOBI
e€¢ BpluucieHud. OmnpenenuTens KBaJpaTHOM MaTpHLBI M €ro cBoWcTBa. MUHOpBH 1
anreOpanyecKue JOMOTHEHHUS, Pa3JIOKEHHUE ONPEISIUTENS IO CTPOKe (CTONOIY).



Jlexkums 7. Ilpunoxkenus onpeneauresei. (2 yaca)
Marpuia, npucoeiMHEeHHas K JaHHOM; e€ cBolicTBO. Haxoxnenue oOpaTHOM MaTpHIIbI €
noMoupo npucoenrHeHHou. [IpaBuno Kpamepa miist penieHusi CUCTEM JIMHEHHBIX YpaBHEHUH.
Matpu4Hblii METOJ PEILEHUs CUCTEM JIMHEUHBIX YPAaBHEHUN.

5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

[Tporiecc oOyuenus aucuumuHe «JIuHelHas anreOpa» pPEKOMEHIYETCs CTPOUTh C
OMNOpOM Ha TPAJUUMOHHBIM MOAXOJ, MPU KOTOPOM HA JIEKIMOHHBIX 3aHATHUAX 3aKJIaJbIBIOTCS
OCHOBBI TEOPETHUYECKUX 3HAHUN MO IUCIMIUIMHE, a Ha MPAaKTUYECKUX 3aHATUSAX BeaeTcs pabora
10 YCBOEHUIO TEOPUH U MIPUOOPETEHUIO MPAKTUYECKUX YMEHUN U HABBIKOB PEUICHHS] TUITHYHBIX
3a1ad.

C nenpto popMUpOBaHUS Y CTYJACHTOB KOMIIETCHIIMH, IPEIYCMOTPEHHBIX MPOTrPaMMOH,
CJIElyeT IPUMEHSTH CIEAYIOLIUE TEXHOJIOTUU:

— MPAKTUKYM C UCMOJIb30BaHUEM NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

— TEXHOJIOTHIO JEATEIIBHOCTHOTO MOIX0/1a;

— o0y4eHHe B COTPYAHUYECTBE.

6. YYHEBHO-METOANYECKHUE MATEPHUAJIbI
6.1. Opranuszanusi caMoOCTOATEIbLHOMH PadOTHI CTY/ICHTOB

Tema 1. BekTopHble npocTpancTBa. (2 aya+6 caMmocTosTe1bHOH padoThl).
3aoanue. Uzyuumov 0CHO6HbIE 60NPOCH MEOPUU:

1. AKCMOMBI BEKTOPHOT'O IPOCTPAHCTBA.

2. IIpumepsl nONyJIIpHBIX BEKTOPHBIX IPOCTPAHCTB.

3. Jloka3arb, 4TO R" peiicreurensroe BEKTOPHOE MTPOCTPAHCTBO.

4. IloAroToBUTHCS K 3a4ETY 110 TEOPHUHU.

Pewums 3a0auu. Ha npoBepKy SABIAETCS JIM MHOYKECTBO BEKTOPHBIM IIPOCTPAHCTBOM.

Jloka3aTb OCHOBHBIE CBOMCTBA BEKTOPHBIX IIPOCTPAHCTB.

BbraucnuTh TMHEHy0 KOMOMHALNIO apU(METHUECKUX BEKTOPOB.

JIntepatypa 1Jisl HOATOTOBKH K NPAKTHYECKOMY 3aHATHIO:

1. Kypour A. I'. Kypc Boicuieit anredpsl: YueOnuk /A. I'. Kypour. — CII6. : Jlans, 2013.
—432c.

2. IToctHuxoB M. M. Jluneiinas anredpa. M3a-Bo: «Jlaney, 2009. — 400 c.

Tema 2. JIuHeiiHAsi 3aBHCMMOCTb M HE3aBHMCHUMOCTb CHCTEeM BeKTOPOB. (4 aya+6
CAMOCTOSITEJIbHOM PadoThI).

3aoanue. Uzyuumos 0CHOGHbIE 60NPOCH MEOPUU:

1. OnpeneneHue TMHENHO 3aBUCUMOI U IMHEMHO HE3aBUCUMOM CHCTEMBI BEKTOPOB.

2. IIpocreiinime CBOMCTBA JIMHENHON 3aBUCUMOCTH U HE3aBUCUMOCTH.

3. Onpenenenue 6azuca ¥ paHra CUCTEMbI BEKTOPOB.

4. IloaroToBUTHCS K 3a4ETY MO TEOPHH.

Pewiumns 3a0auu.

VYCTaHOBUTH JIMHEHHYIO 3aBUCUMOCTh (HE3aBHUCHUMOCTH) CHUCTEMbI apu(METHUYECKUX
BEKTOPOB. BbIunciuTh MHENHHY0 KOMOMHAIMIO apupMeTHYeCKX BeKTOpoB. HaiiTi Bce 6a3zuchl
HEKOTOPOM CUCTEMBI apU(PMETHUECKUX BEKTOPOB.

JIntepatypa 1Jisl HOATOTOBKH K NMPAKTHYECKOMY 3aHATHIO:

1. Kypour A. I'. Kypc Bbicuieit anredpsl: YueOnuk /A. I'. Kypour. — CII6. : Jlans, 2013.
—432c.

2. IloctauxoB M. M. Jluneitnas anredpa. M3a-Bo: «Jlanby, 2009. — 400 c.



3. Ilucemennsnlii JI. T. KoncnekT nexkmuii mo BeIcHIedn martematuke [TekcT| : [MOJHBIM
kypc] / . T. Ilucemennsrii. — 9-e uzn. — Mocksa : Atipuc [Ipecc, 2009, 2010. — 602 c.

Tema 3. Aareopa marpuu. Panr marpuusl (4aya.+6caMocTosATeIbHON PadoThI)

3aoanue. U3yuums 0CcHOBHbBIE 60NPOCHL MEOPUU:

1. Onpenenenue apupMeTHUECKUX ACUCTBUI HAZ MAaTPULIAMH.

2. CBoiicTBa ornepaiuii HaJ MaTpULIAMHU.

3. AIropuT™M HaXO0KJIEHHUSI PaHTa MATPUIIBL, YTO TIOKA3bIBACT PAHT MATPHUIIBI.

4. TloaroTOBUTHCS K TPOBEPOYHON padOTe MO PEUICHHUIO 3a1a4.

Pewiump 3a0auu Ha BBINIOJIHEHHE JEHUCTBUM HaJ MaTpHUIlAMHU, BBIYUCICHUS paHra
MaTpHUIIbl, HAXOXKJEHUs 0a3uca B CUCTEME CTPOK MATPUIIBL.

Jlutepatypa 1Jisl NOATOTOBKHU K MPAKTHYECKOMY 3aHATHIO:

1. Kypomr A. I'. Kypc Beiciieii anre6psl: Yueonuk /A. I'. Kypom. — CIIO. : Jlans, 2013.
— 432 c.

2. Manbues A. Y. OcHoBbl nuHEHHOM anreOps : yueObnuk / A. . Mansues. — Uza. 5-e,
crep. — Cankr-IlerepOypr ; Mocksa ; Kpacnonap : Jlans, 2009. — 470 c.

3. IloctaukoB M. M. Jluneiinas anredpa. U3a-so: «Jlaawy, 2009. — 400 c.

4. IIucemennsiit J[. T. Koncnekr nekuuil no Beiciield matematuke [Tekcr] : [moJHBII
kypc] / . T. Ilucemennsiit. — 9-e uzn. — Mocksa : Aiipuc [Ipecc, 2009, 2010. — 602 c.

Tema 4. Cucrembl JuHeliHbIX YypaBHeHuil. Metoxq TIaycca. (6aya.+4
CAMOCTOSITEJIbHOM PadoThI)

3aoanue. Iloeémopums ocHoGHbIEe 60NPOCHL MEOPUU:

1. Ilepeuncauth 3eMeHTapHbIE IPe0Opa30BaHUsl YPaBHEHUH.

2. loka3aTb, 4YTO  D3JEMEHTapHble  MNpeoOpa3oBaHMsl  YpPaBHEHHH  COXpaHSIOT
PaBHOCHUJIBHOCTb CUCTEM JIMHENHBIX YPaBHEHUIA.

3. Kputepuii COBMECTHOCTH CUCTEMBI TMHEHHBIX YPAaBHEHUH.

4. IToaroToBUTHCS K MIPOBEPOUHOI paboTe MO PEeLIeHHUO 3a/ay.

Pewuumsp 3a0auu HaXOXJEHUS PEILICHUS CHUCTEMBbl JIMHEHHBIX YpaBHEHUH METOJIOM
I'aycca (Bce BO3MOXKHBIE Cllydyau), CUCTEMBI C MapaMETPOM, MPHUIIOKEHHUS CHCTEM K PELICHHIO
pa3HOOOpa3HBIX 33a4 aJIreOpbl U TEOMETPHUH.

JIntepatypa 1Jisl HOATOTOBKH K NMPAKTHYECKOMY 3aHATHIO:

1. Kypour A. I'. Kypc Bricuieit anredpsl: YueOnuk /A. I'. Kypom. — CII6. : Jlans, 2013.
—432c.

2. ManbreB A. U. OcHOBBI InHEHHOM anreOps : yueOHuk / A. Y. Mansres. — Uzm. 5-¢,
crep. — Cankr-IlerepOypr ; Mocksa ; KpacHonap : Jlans, 2009. — 470 c.

3. IloctaukoB M. M. Jluneiinas anredpa. U3a-so: «Jlaawy, 2009. — 400 c.

4. ITucbmennbiii [I. T. KoHcniekT Jekuuii 1o BeIcHied maTtemaTuke [TekcT] : [MoaHbIM
kype] / . T. [luceMennsiit. — 9-e uzn. — Mocksa : Afipuc [Ipecc, 2009, 2010. — 602 c.

Tema 5. Onpenenuress KBaapaTHoil wmaTpunbl (4 aya.+6 caMmoCcTOSTeIbHOM
padoThbl).

3aoanue.

1. IToBTOPUTH KJIaCCHYECKHUE OMPEICTICHUE OMPEACIIUTENSI MATPHUIIBI

2. Jloka3aTbh CBOWMCTBA ONPEEIINTENS KBaAPATHOW MaTPUIIbI.

3. [loBTOpPUTH OmpelerIeHrne MUHOpa W aireOpanvdeckoro IOMONHEHHUS, IO0Ka3aTh HX
CBOICTBA.

4. BBIOMHUTH TOMAIIHIOK KOHTPOJIbHYIO paboTy.

Peuwiums 3a0auu.
[Monyunts dopMyIbl i BEIUYUCICHUS ONPEAETUTENS MATPUIBI BTOPOTO U TPETHETO MOPSIKA.
BrruucnauTs onpenenuTenb, UCX0IS U3 ONPEICIICHUS, U ONUPasiCh Ha CBOMCTBA.



JluTepatypa 1Jisl NOATOTOBKHU K MPAKTHYeCKOMY 3aHATHIO:

1. Kypomr A. I'. Kypc Bricmieit anredpsr: Yuebnuk /A. I'. Kypomr. — CII6. : Jlans, 2013.
—432c.

2. ManbieB A. U. OcHoBBI InHEHHOM anreOpsr : yueOHuk / A. Y. Mansies. — Uzn. 5-e,
crep. — Cankr-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2009. — 470 c.

3. [ToctaukoB M. M. Jluneitnas anreopa. M3a-so: «Jlauby», 2009. — 400 c.

4. IIucemennsiii JI. T. KoHCneKT nekiui Mo BeIcIIeld MaTeMaTuke [TekcT| : [momHbIH
kypc] / A. T. Ilucemennsrit. — 9-e uzn. — Mocksa : Atipuc [Ipecc, 2009, 2010. — 602 c.

Tema 6. Ipunoxkenus onpeneaureneii. (4aya.+6 camocTosiTe/IbHOI padoThI)
3aoanue. U3yuums 0CHOBHbBIE 60NPOCHL MEOPUU:

1. [Ipunoxxenue ompeaenuTeneld Ay oOpallleHHss MAaTpPUIBI, PEIICHUS CUCTEMBI
JUHEHHBIX ypaBHEHUH, YCTAHOBJICHUS JIMHCHHOW 3aBUCUMOCTH (HE3aBUCHUMOCTH) CHCTEMBI
apru(pMETHYECKUX BEKTOPOB.

2. BeryuuTs BIBOA (pOPMYIIBI JUTsl BRIYKMCIEHUST 00paTHOM MaTpuilbl, hopmyn Kpamepa.

3. BBIMOTHUTH TOMAIIIHIOK KOHTPOJIBHYIO padoTy.

Pewiums 3a0auu.

Tunossle 3a4a41 Ha IPUIIOKEHUS ONIPEAETUTENCH.

JlutepaTypa Uil NOATOTOBKH K MPAKTUYECKOMY 3aHATHIO:

1. Kypour A. I'. Kypc Boiciieit anredpsr: YueOuuk /A. I'. Kypom. — CII6. : Jlans, 2013.
—432 c.

2. ManbueB A. U. OcHoBbI TnHEHHOM anreOpsl : yueOHuk / A. Y. Mansies. — Uzn. 5-e,
crep. — Cankr-IlerepOypr ; Mocksa ; Kpacuomap : Jlans, 2009. — 470 c.

3. IloctaukoB M. M. Jluneiinas anre6pa. U3n-o: «Jlaus», 2009. — 400 c.

6.2. Opranusanusi TeKymero KOHTPOJIsl ¥ MPOMEKYTOYHOM aTTecTANMA

[IpoBepka ycBOeHUsI 3HAHUH BEAETCS Ha MPAKTUYECKUX 3aHATUAX B MUCbMEHHOU (opme
(ompockI 10 TEOpUHK) U YCTHOU (hOpME B XOJI€ PEIICHUS 3a71a49 Y JTOCKH.

IIpuMepHbIii BADHAHT ayIMTOPHON NPOBEPOYHOI padoThI
1. MUccnenoBarh U pelINTh CUCTEMY

o +de, +3n—x =1
Ir +2x. + x,—x, =1
¢ 2x +3Ix,+ x,+x, =1
2x +2x, +2x,—x, =1
Sx, +5x, + Ix, 2
2. Haiitu ob1ee pemenue 1 pyHAaMEHTaIbHYIO CUCTEMY pPEIIeHUN
dx, +3x, +3x,+ Y, + bx, =0
Bx, +9x, +5x,+ b6x, + x,=0
Bx, +3x, +7x + 30, +15x, =0
b, + 6x, +4x, + Tx, 4+ 5x, =0

3. HaiiTu panr MaTpuubl.

b2 2 2
2 b 22
22 b 2
2 2 2 b

rl
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IIpyMepHBI BAPUAHT JOMALIHE KOHTPOJbHOU padoThI

| 2 3 4
5 0h T K
E 7 6 5
4 3 2 .. o
1. Bemmicars cJaracMoce OMMpCACIUTECIIA , MMOPOKACHHOC IIOACTAHOBKOHU
1 2 3 4°
2 3 4 1)
i 2 -1 -2
a b o
-1 2 3 -2
-2 3 2 -1 o
2. Pa3ioKuTh ONpeIelIuTeNb II0 DJIEMEHTAaM BTOPOIl CTPOKH.

rt+ix,— x,=0
x+3x, +2x,=5

2x, +4x,+ x, =9

3. Pemuts cucremy , icnouib3ys npasuiio Kpamepa.

21 0 00

1 2 1 00

01 2 10

oo 1 2 1
4. BeIYMCIUTD ONIPENETUTEIND 00012 .

‘4 5 -1}

3 =2 3

5. Haiitu Matpuity, o0paTHyIo 2 =4 =l , ACIIOJIb3Ys IPUCOCIUHEHHYIO MATPHUILY.

[TpomesxyTouHas aTTecTanus Mo JaHHOW AUCHUILIMHE TPOBOAUTCS B (hopMe sK3aMeHa.

Bonpocet meopuu k 3x3ameny

1. BekTopnbie npoctpancTBa. [IpocTelinume cBoiicTBa.
2. Ilpumepbl BEKTOPHBIX TPOCTPAHCTB.
3. [ToanpoctpanctBo. [Ipumepsl, CBOMCTBO, MPU3HAK.
4. JIluHelHO 3aBUCUMBbIE U HE3aBUCUMbIE€ CUCTEMbI BEKTOPOB. CBOMCTBA.
5. ba3zuc KOHEUHOW HEHYJIEBOW CUCTEMbI BEKTOPOB, €r0 CYIIECTBOBAHHUE.
6. Panr matpunsl. [IpaBuiio BEIUMCIEHUS paHTa MATPHULIBI.
7. CucTtembl JIUHEHMHBIX YPaBHEHUH: OCHOBHbIC MOHATHS. CBEIEHUE CUCTEMBI K CTYIIEHYATOMY
BUJy. Perienne cTyneHuaTsIX CUCTEM.
8. Kpurepuii COBMECTUMOCTH CUCTEM JIMHENHBIX YPaBHEHUM.
9. IloacranoBky creneHu 7. YETHOCTH MOJCTAHOBKU U CIIOCOOBI €€ BEIYUCIICHHS.
10. Onpenenurens KBaAPaTHONW MaTPHIIL: OMPEACIICHUE U OCHOBHBIE CBOMCTBA.
11. MuHoOpsl, anreOpandeckue JOMONHEHUs. Pa3nokeHue omnpeAenuTenss MO CTPOKE WIH
CTOJIOITY.
12. [Ipucoenunennass marpuua, e€ cBoiictBo. HaxokaeHue oOpaTHON MaTpHUIbl C MOMOILIBIO
MIPUCOETUHEHHOM.
13. IlpaBuno Kpamepa. OOpatHast matpunia. llpuMeHeHHe K peIICHHIO CHUCTEM JIMHEHHBIX
YPaBHEHUH.

Ilpumepnvie 3a0auu ona IK3amena

1. BBISICHUTE BOIPOC O JIMHEHHOM 3aBUCHMOCTH CHCTEMbI BEKTOPOB IIPOCTpaHCTBa 1 :
11



a =15 =115 =1), ay=(L 01 0), a=(L -3 1; -3)

x+de, +3n—x, =1
Ir +2x. 4+ x,—x, =1
¢ Ix+3x,+ x,+x, =1
2x +2x, +2x,—x, =1
5x, 4+ 5x, + 2x, 2

2. UccnenyiiTe U pemnTe CUCTEMY YpaBHEHHM
3. Haiigute o0mee pemieHne u (QyHIAMEHTAIBHYIO CHUCTEMY pEHICHMHA IJs CHUCTEMBbI
OJHOPOJHBIX JINHENHBIX YPaBHEHUI

dx, +3x, +3x,+ Yx,+ Ox, =0
Br, +9x, +5x,+ bxr,+ x,=0
B, +3x, + Tx, + 30, +15x, =0
bx, +6x, +4x, + Tx,+ 5x,=0.

b 2 2 2
2 6 2 2
2 2 8 2
4. Haitnute panr MaTpUIlbl 2 22 b*’.
i 2 -1 -2
a b e
-1 2 3 -2
5. Pa3noxuTh OmpeeuTes b =2 3 2 -1 54 snemenram BTOPO#1 CTPOKH.
rt+ix,— x,=0
+3x, +2x, =5
6. Peuts cucremy 25 +dn + =9 , HCTI0J1b3Yys ITpaBuio Kpamepa.
21 0 00
12 1 00
01 2 10
oo 1 2 1
7. BBlYMCIUTD ONPENETUTEND ool 2.
3
[ ;
8. Haiitu matpuity, o0paTHyo ~4 - , UCII0JIb3Ysl IPUCOEAMHEHHYIO MaTPHUILY.
I 2 3 4
A b TR
B 7 6 5
9 Beinucath  cilaraeMoe  ONpeAeIuTElNs 4 321 , TIOPOXAEHHOE IOACTAHOBKOMU
1 2 3 4)
.=
2 3 4 1J

buner sk3amena COICPIKUT ABA TCOPECTHUIYCCKUX BOIIpOCAa U ABC 3ala4H.
3a OTBET Ha DK3aMEHE CTaBHTCS OIICHKA.
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«OTJIMYHO» — €CITH CTYJICHT OTBEYAeT MOJHOCTHIO Ha BCE BOMPOCHI, U €0 OTBET COACPIKUT HE
OoJiee IBYX HEJOUYETOB;

«XOPOILO» — €CIIH CTYJCHT OTBEYACT B IIEJIOM Ha TEOPETUYECKUE BOIPOCHI M PEIIaeT 3aJadyu
«HATOJIOBUHY»;

«YIOBJIETBOPHUTEJBLHO» — €CJIH CTYJCHT OTBEYACT MOJHOCTHIO HA OJUH TEOPETUIECKUI BOMPOC
U pelIaeT OJHy 3a1a4y;

«HEYTOBJIETBOPHUTEIHLHO» — BO BCEX OCTAIBHBIX CITydasiX.

7. YHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE

Ocnoenasa numepamypa

1. Kypomr A. I'. Kypc Boicmieii anredpsr: Yuebnuk /A. I'. Kypour. — CII6. : Jlans, 2013.
— 432 c¢. / Pexxum noctyma https://e.lanbook.com/reader/book/30198/#1

2. Kypomr A. I'. Kypc Beiciieii anredpsr: Yuebnuk /A. I'. Kypomr. — CII6. : Jlans, 2005.
—431 c.

3. [loctHukoB M. M. AmnanuTtudeckas TeoMeTpus [DIEeKTpoHHBIH pecypc] : yued.
nocobue — DnektpoH. naH. — CankTt-IletepOypr : Jlanp, 2009. — 416 c. / Pexum mpoctyma:

https://e.lanbook.com/book/318
4. TloctoukoB M. M. Jluneitnas anrebpa. M3g-Bo: «Jlamb», 2009. — 400 c. / Pexum

noctymna http://e.lanbook.com/books/element.php?pll_id=319

Jlononnumenvnan numepamypa

1. ManbueB A. M. OcHoBBI uHElHOM anreOpsl : yuebnuk / A. Y. Mansies. — Uzn. 5-e,
crep. — Cankr-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2009. — 470 c.

2. Ilucemennsiii J[. T. Koncnekr nekuuil no Beiciield matematuke [Tekcr] : [mOJHBII
kypc] / . T. Ilucemennsiit. — 9-e uzn. — Mocksa : Aiipuc [Ipecc, 2009, 2010. — 602 c.

3. Lybepbumnep O. H. 3amaun u ymopakHEHUS MO0 AaHAJUTHUYECKOH TeOMETpUu
[DnexTponHsbIit pecype] : yued. mocodue — DnektpoH. gaH. — Cankrt-IlerepOypr : Jlans, 2009.
— 336 c. / Pexxum noctyna: https://e.lanbook.com/book/430

Ilpozpammnoe odecneuenue u Hnmepnuem-pecypcot

OnektpoHHass OubmuoTeka I[lomeyMTeNbCKOTO COBETa MEXaHUKO-MAaTeMaTHUYEeCKOTO
(akynpTeTra MOCKOBCKOTO roCcyAapCcTBEHHOr0 YHUBepcuTeTa http://lib.mexmat.ru/books/34

[Ipockypskos 1. B. CoopHuK 3a1a4 1o nuHeitHOU anredpe: YuebHoe nmocodue. 13-e ussa.
Crep. / W. B. IIpockypskoB. — CII0.: UznarensctBo «Jlaub», 2010. — 480 c. Ccpinka s
CKaYMBaHUS:
http://www.studfiles.ru/preview/5735555/
http://elibrary.sgu.ru/uch_lit/560.pdf

y6epoumnep O. H. 3amaun u ynpaxHeHHs MO aHAIUTUYECKOW reoMerpuu. 31-e u3f.,
crep. — CI16., 2003. — 336¢. Cepuika it ckaunBanusi: http://bookfi.net/book/440799

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHbI

1. JlexkuuonHas aynuropus — 211 A.
2. Jlocka, MelI.
3. MynbTuUMea-IpOEKTOP.
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