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1. EJIM M1 3AJIAYY TUCHMUTIINHBI

Ilemu: obecrieuenre GyHIaMEHTAIBLHON MOJTOTOBKH CTYJICHTOB B OJTHOM M3 BaXKHEHIIINX
obracteil COBpeMEHHOI MaTeMaTHKU; U3YUCHHE OCHOB KJIACCUYECKON M COBPEMEHHOMN aJreOphi;
00y4yeHHEe OCHOBHBIM aJreOpandecKuM METOaM PEIICHUs 3aa4, BOSHUKAIOIINX B IPYTUX
MaTEeMATHYECKUX JUCIUTUIMHAX U B MPAKTUKE; 3HAKOMCTBO C HCTOPUEH Pa3BUTHS alTeOpHI.

3ajgauu:
1) packpeiTh posb anreOpsl B (YHAaMECHTAJIbHOW W TNPUKIAAHOW MaTeMaTHKe,
chopMyIHpPOBATH OCHOBHBIE 3a/1a41 KJIACCUYECKON 1 COBPEMEHHOM anredphl;
2) HayuuTh (GOPMYJIHMPOBATH W U3JIaraTh TEOPETHYECKUE BONPOCHI B OOIIEM BHIE,
AQHAIN3UPOBATh HAKONMBILUICA KOHKPETHBIM MaTepuan ¢ OOLUX IO3ULUMN, CO3/aBas
OCHOBY JJIs1 BBE/IEHUS (PYHIAMEHTAIbHBIX ITOHITUI anreopsl;

3) HAay4YUTb OCHOBHBIM MCTOAaM HMCCJICAOBAaHHA U PCUICHUA 3aaY.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeonas nucuurummaa b1.B.07 JIuneinas anre6pa oTHOCHTCS K 4yacTH bioka 1
00pa30BaTeNbHON MPOTrpaMMbl, POPMUPYEMOI yIaCTHUKAMH 00pa30BATEIIBHBIX OTHOIICHHIA.
Jist u3yyeHus 1aHHOM y4eOHOM TUCIUILIMHBI HEOOXOIMMBI 3HAHUSI, yMEHUSI U HAaBBIKU,
puoOpETEHHBIE B PE3yJIbTaTe OCBOCHUS MATEMATUUYECKUX JUCIUTUINH CpeIHEN
00111e00pa30BaTeIbHON IITKOJHI.

[Tepeuenp nocneayoMmMX y4eOHbIX TUCIMILINH, 5 KOTOPBIX HEOOXOUMbI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE JAHHOW yU4eOHOM JUCIUIUIMHON: JUCKPETHAs MaTeMaTHKa,
TuddepeHmaIbHbIe ypaBHEHHs, MaTEMaTHUYEeCKOEe MOJICIIUPOBAHUE.

3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA JUCHUIIJINHBI

[Tpouecc ocBoeHMS NUCUUIUIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEIYIOIINX KOMIETEHIIUN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 09.03.03 Ilpuknagnas
nH(pOpMaTHKa:

ITK-3 CriocoOHOCTb AeMOHCTpalUU OOIEHAYYHbIX Oa30BbIX 3HAHUNA MaTeMaTHUECKUX U
€CTECTBEHHBIX HayK U MH(OPMAIIMOHHBIX TEXHOJIOTUMN; CHOCOOHOCTh MPUMEHSTH B
npodeCCHOHATBLHOM 1eATETbHOCTH COBPEMEHHBIE SI3bIKH IPOTPAMMHUPOBAHUS, OTIEpallMOHHbIE
CHUCTEMBI, dJIEKTPOHHBIC OMOIMOTEKH U .

B pe3ynbpTaTe 0CBOCHHS TUCIUIUIMHBI O0YYAFOIIHICS JOKEH

3HATh: OCHOBHBIE TIOHATHUS AJIreOphI, OMPEIeNIEHUs] U CBOWCTBA MATEMAaTHUYECKUX OOHEKTOB B
3TOM 00aacTH, (OPMYJIUPOBKHU YTBEP)KIEHUH, METO/IbI X JOKa3aTeIbCTBA, BO3MOXKHBIE Chepbl
UX IPUIIOKECHUM;

YMETb: peliaTh 3a/1a4¥ BHIYUCIUTEIBHOIO U TEOPETUYECKOTO XapaKTepa B 001acTh anredpsl;
BJIQ/ICTh: MAaTEMATHUECKUM aIlllapaToM yYpaBHEHHUI anreOpbl, METOAAMH PEIICHUS 3a/1a4 U
JTIOKa3aTeNIbCTBA YTBEPIKICHUHN B ATOM 00JIaCTH.



4. COOEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHbI

O0BeM IUCIUIUIMHEBI COCTABIAET 5 3a4eTHRIX €., 180 Jac.

dopma MPOMEKyTOYHOU aTTECTALUU: IK3aMEH.

4.1. Coz[epma}me AUCHUINIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKaz3aHUEM BUA0B

yqeﬁm,lx 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Pa3zgen qucuuminHb / Tema

CemM.

Busbl yueOHOI paboThI

DopMBbI

KoHnrakTHas paboTa
NpernoiaBaTens ¢
00yJarIUMHUCS

pabora

Jlexkun

JIa0.

3aHATHUA

IIpaxr.
3aHATHS

CaMocT.

TEKYLIET0o
KOHTPOJIS;
DopMBbI
IIPOMEXKYT.
aTTeCTalluu

Tema | BekTopHO-MaTpHUHBIE OIIEPAITIH

8

8

12/8

IIpoBepka
JIOM.paboThI;
Cam.pabora
Nel

Tewma 2 Onpenenurenun

10/8

[Iposepka
JTIOM.pabOTHI;
Cam.pabora
Ne2

Tema 3 CucreMbl TMHEWHBIX YpaBHEHUN

13/6

[Iposepka
JTIOM.pabOTHI;
Cam.pabora
Ne3

Tema 4 CoOCTBEHHBIE 3HAUEHUS,
COOCTBEHHBIC BEKTOPHI MATPHII

14/6

IIpoBepka
JIOM.paboTHI;
Cam.pabota
Ne4

Tema 5 KBagparuunsie Gopmbl 1
3HAKOOIPEIEICHHBIC MaTPHUIIBI

14/7

IIpoBepka
JIOM.paboTHI;
Cam.pabora
Ne5

Hroro (2 cemectp):

36

36

63/35

9K3.

4.2. Ilian BHeayIMTOPHOI caMOCTOSITeIbHON PadoThl 00y4aroIUXCcs M0 AUCHUTITIHHE

Paznen nquctumimae! / TemMa CamocrositesnbHas paboTa 00yJaromuxcst OneHouynoe | YueOHO-
Bun camocr. Cpoku 3atpatsl CpENCTBO METOAUYECKOE
paboTsl BBINIOJTHEHHS | BPEMEHU obecrieueHne
caMocT. paboThl
Tema 1 BekropHO-MaTpuuHBIE Brmonnenue Iocne 12 ITpoBepka Crucok
ornepanuu JIOM.pa0boThI H3y4EHUs JIOM. JUTEpaTyphl
TEMBbI paboThI npuiiaraercs
Tema 2 Onpenenurenn Brmonaenue Iocne 10 ITpoBepka Crucok
JIOM.paOOTHI H3yYEHUS JIOM. JUTEPATyPHI
TEMBbI paboThI npuiiaraercs
Tema 3 CructeMbl THHEHHBIX Brmonaenue Iocne 13 ITposepka Crucok
ypaBHEHHUH JIOM.paOOTHI H3yYEHUS JIOM. JUTEPaTyPHI
TEMBbI paboThI npuiiaraercs
Tema 4 CobcTBEHHBIE Brinosnnenue ITocne 14 IIpoBepka Crucok
3HA4YEeHUsI, COOCTBECHHEIE JIOM.paOOTHI H3yYEHUS JIOM. JUTEPATyPHI
BEKTOPBI MaTpHI TEMBI paboTsl MpuiIaraeTcs




Tema 5 Kagparnunsie popmbl | Breimonnenue Iocne 14 ITpoBepka Crucok

Y 3HAKOOTIPEICIICHHBIE JIOM.pabOThI U3yUYCHUS JIOM. JIMTEPaTyPHI
MAaTPHIIBI TEMBI paboThI OPUJIATaeTCst
OO01as TPYAOEMKOCTh CaAMOCTOSITEIBHOM paboThI (Yac.) 63

W3 HUX ¢ UCIIOJb30BaHUEM QJICKTPOHHOI'O OGy‘IeHI/IH u
JHUCTAHIITMOHHBIX O6pa3OBaTeJ'II)HLIX TEXHOJIOTUM (qac.)

4.3. Conep:xanue yueOHOro Mmarepuasia
Temal. BekTopHO-MaTpU4HbIE ONIEPALIUH.

1 "
BexTopHoe npocTpaHCTBO R nonsrue n-MEPHOT'0 BEKTOPA; 0003HAUYEHUS; IPOCTPAHCTBO R,

JJIMHa BEKTOpa; CPAaBHCHUC BCKTOPOB, apI/I(bMCTI/I‘IeCKI/Ie I[CP'ICTBI/IX C BCKTOpaMu H JIMHEeHas
3aBUCHMOCTD,; CKAJIAPHOC NPOU3ZBCACHHUEC BCKTOPOB; PACCTOAHUC MCIKAY TOYKaAMH,; YIOJI MCXKIY

n
BEKTOPAMM; HEPABEHCTBA /ISl JUIMH BEKTOPOB; CTaHJApTHBIN Oa3uc B R ; Pa3IOKEHHUE BEKTOPa
1o 6a3ucy; napamMeTpuyecKie ypaBHEHHUsI IPSIMOM, Jyda U OTpe3Ka.
Jlunelinple (YHKIMM, ypaBHEHHS M HEPABEHCTBA: JIMHEHHBIE (YHKIMH BEKTOPHOTO

"
apryMeHTa, ypaBHEHHUS U IIJIOCKOCTH B R ; IMHEHWHbIC HEPABEHCTBA U MOJIYIIPOCTPAHCTBA.
Marpuibl 1 MaTpUYHBIE ONIEPALMHU: IIOHATUE MATPULIbL; HEKOTOPBIE CIIEUAJIbHbIE MAaTPULIBL;
CTpPOYHAas U CTOJIOIEBAsI CTPYKTYpa MAaTPUIL; IEHCTBUS C MATPULIAMH.

Tema2. Onpenenurenu.

Onpenenurenu Matpul] 2-TO MOPsAKa; ONPENEIUTENN MaTpull 3-ro Hopsaka; oOIIui
CIIy4aii: BBIYMCIECHUE ONPENEIUTEINS MAaTPULIBI 1-MEPHOTO MOPSAKA.

Teopema o paBHOIIpaBUM CTPOK U CTOJIOLIOB OIPEACIUTENIS.

CaoiicTBa onpenenuTene.

[IpakTHueckoe BBIYMCIICHUE ONIPEACIIUTEIICH.

Tema3. Cuctembl TMHEWHBIX YpaBHEHUH.

CucreMbl NMHEWHBIX ypaBHEHUIN HAa4yaJbHbBIE INOHATHS; CHCTEMa JIMHEHHBIX ypaBHEHUU B
pa3BepHyTOH (hopme 3aniCH, TOHATUE COBMECTHOCTH U PELLIEHUS CUCTEMBI; BEKTOPHO-MATPUYHbIE
(opMBI 3aMKCH JIMHEHHBIX CUCTEM; IOCTAHOBKA OCHOBHBIX BOIPOCOB, CBS3aHHBIX C JTMHEHHBIMU
CHUCTEMaMU.

Meron ucknroyenus I'aycca: cxema meToa.

Jlunelinass 3aBUCHMOCTh ¥ 0a3uChl: JIMHEHHAs 3aBUCHMOCTh BEKTOPOB: pPa3BEPHYTOE
U3JI0KEeHHEe BOIpoca; (OpMYIHMPOBKAa OCHOBHOW TeOpeMbl; 0a3MChl U pa3loKeHUE BEKTOpa I10
MIPOU3BOJILHOMY 0a3ucy; KpUTEpUH CYIIECTBOBAHUS HETPUBUAIBHBIX PEHIEHUN OJHOPOIHOMN
CUCTEMBI; 10Ka3aTeIbCTBO OCHOBHOU TEOPEMBI.

OOpaTHble MaTpHUIIbl: OIpeAeseHHe, KpPUTEpUil CYIECTBOBAaHMS U CBOICTBa 0OpaTHOM
MaTpHIlbl; GOopMyia BEIUMCIEHUS OOpAaTHON MaTPHULIBI.

Pemenne cuctem ypaBHEHHIl ¢ 0OpaTUMOW MaTpULIeW: pelleHHEe C IMOMOIIbI0 00paTHOU
MaTpHlIlbl; perienue no gopmynam Kpamepa.

PaHr marpunbl: onpeneneHre W TEOpeMa O PaHre MATpPULbl; METObl BBIUMCICHUS paHra
MAaTpHIIbl; PaHT U YCIOBUS 0OpAaTUMOCTH MaTpHIIbL.

Pemenne npon3BOJIBHBIX CHCTEM JIMHEHMHBIX YPAaBHEHHI: yCIOBHE COBMECTHOCTH: TEOpeEMa
Kponekepa-Kanemnm; pemieHrHe COBMECTHOW CHUCTEMBI; MaTpUYHOE MpEACTaBICHHE OOIIEro
pelieHus; 6a3ucHbIe peleHusl.

Tema4. CobcTBeHHBIE 3HAUEHHSI, COOCTBEHHBIE BEKTOPHI MAaTPHUI]




OnpeneneHne COOCTBEHHOTO 3HAYCHHS  MATPHUIIBI, XapaKTEPUCTUUYCCKHH  TOJTMHOM
(MHOrO4JIeH); COOCTBEHHBIE BEKTOpPHl MaTpullpl. JIMHeWHass HE3aBUCUMOCTh COOCTBEHHBIX
BEKTOPOB W JIMAarOHANW3allds MATPHIl B CIy4dae pPa3IMYHBIX JCHCTBHTEIBHBIX COOCTBEHHBIX
3HAYEHHUH.

CBsi3b  COOCTBEHHBIX  3HAUEHUH  CO
Henuaronanusupyemsle (1epeKTHBIE) MAaTPHUIIHI.

CJICI0M u OMpCACIIUTCIICM MaTpulbl.

Tema5. KBagparuunsie GOpMBI B 3HAKOOTIPEICTICHHBIEC MATPHIIBL.

Omnpenenenue kBaapatuuHoit (opmbl. IlpencraBienue ¢ MCMOIB30BAHUEM CHMMETPUYHOMN
MaTpPHIbl U CKAISIPHOTO MTPOU3BEICHUA.

3HaKOOMNpeIeIeHHbIE KBaApaTHuHble (OPMbI W CHUMMETPUYHBIE MATpPHUILIBI; [PUMEPHI.
[TpunokeHus: AOCTATOYHBIE YCIOBUS 3KCTpPEMyMa BTOPOTO IOps/IKA; KPUTEPUU BBITYKIOCTU
(BorHyTOCTH) (YHKIIMM HECKOJBKUX MEpeMeHHBbIX. [aBHble U Bemyuiue (yrioBbIE) MUHOPBI
CUMMETPUYHON MaTpullbl. KpuTepuii 3HaKOOPEIeICHHOCTH KBAAPATUIHBIX (hOpM (B TEPMHHAX
TJIaBHBIX MUHOPOB).

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKUX 3AHATUH U J1A00PaTOPHBIX padoT

Tewma 3ansaTHA Bcero uacos Or11eHOYHBIE CPECTBA DopmMupyeMble
KOMIIETEHIIUH

Tema 1 BekropHO-MaTpH4HbIE Ollepallviu 8 Cam.pabora Nel IK-3

Tema 2 Onpepenutenu 6 Cam.pabora No2 IK-3

Tema 3 CucteMbl JUHESHHBIX YpaBHCHHUN 8 Cam.pabora Ne3 IK-3

Tema 4 CoOcTBEHHBIE 3HAUCHHS, 7 Cam.pabora No4 IK-3
COOCTBEHHBIC BEKTOPHI MATPHUIL

Tema 5 Kagpatuuubie GOpMBI 1 7 Cam.pabora Ne5 IK-3
3HAKOOTNPECICHHBIC MATPHUIIBI

4.3.2. IlepedeHb TeM (BOIPOCOB), BBIHOCHMBIX HA CAMOCTOSITEIbHOE H3Y4eHHE CTYAeHTaMHU
B PAMKaX CaMOCTOAITEJIbLHOMH padoThI

Tema 3amanue dopmupyemblie
KOMIETEHINH

Tema | BekTopHO-MaTpHUHBIE ONIEPAITIH WHauBuayalbHOE 33aHHUE IK-3

Tewma 2 Onpegenurenu WupuBuayansHoe 3ajaHue IK-3

Tema 3 CucteMbl TMHEHHBIX YpaBHEHUN WHauBuayansHOE 3ajaHKUe IK-3

Tema 4 CoOcTBEHHBIE 3HAUECHHS, JlomarnrHee 3agaHue ITIK-3
COOCTBEHHBIE BEKTOPHI MATPHII

Tewma 5 Kagpatuuusie GOpMBI 1 JomaiuHee 3aganue IK-3
3HAKOOTIPE IeICHHBIC MAaTPHUIIBI

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSATEJBbHON Pa0OThI CTYACHTOB

CamocrosiTenbHast paboTa CTyACHTOB BceX (popM U BUIOB OOyUEHUS SBISETCS OAHUM U3
00s13aTeTbHBIX BUJIOB 00pa30BaTEeIbHON JAEATEIHFHOCTH, 00SCTICUNBAIONIEH pPeaTU3aIHio
TpeboBanuit denepanbHbIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BBICIIET0 00pa3oBanHus. CoriacHo
TpeOOBAaHUSAM HOPMATHBHBIX JIOKYMEHTOB CAMOCTOSITEIIbHAS paboTa CTYJICHTOB SBJISCTCS
00s13aTeNbHBIM KOMITOHEHTOM 00pa30BaTeILHOTO MPOIIEcca, TaK KaKk OHa 00eCTIeYnBaeT




3aKperyIeHHUE MOy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHUH IMyTeM NMpuoOpEeTeHNs HaBbIKOB
OCMBICJICHHS U PACIITUPECHUS UX COACPKAHMS, HABBIKOB PEUICHHS aKTyaIbHBIX MPOOIeM
dbopMupoBaHUS OOIIEKYIBTYPHBIX U TPO(HECCHOHATBLHBIX KOMIIETEHIIUH, HAyYHO-
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, MMOATOTOBKU K CEMHHApaM, T1abopaTopHbIM paboTaM, ciade
3a4eTOB U AK3aMeHOB. CaMocTosiTeNbHAs paboTa CTyACHTOB IPEACTABIISIET COO0I COBOKYITHOCTh
ayJIMTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CaMocTosTenbHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ PELIaeT CIASAYIONUE 3a1a4u:

— 3aKpeIUICHHE U PaCIIMPEHHUE 3HAHUM, YMEHU, MOTYyUYEHHBIX CTYJACHTaMHU BO BPEMsl
ay/IUTOPHBIX U BHEAYJAUTOPHBIX 3aHATUH, IPEBPALLIEHNE UX B CTEPEOTUIIBI YMCTBEHHOU U
(U3HYECKON IeATETHPHOCTH;

— IpUoOpeTeHNEe JOMOTHUTEIbHBIX 3HAHUI U HaBBIKOB MO AUCHUILIMHAM Y4eOHOTO IJIaHa;

— ¢hopMHUPOBAHKE U PA3BUTHE 3HAHUN W HABBIKOB, CBS3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
JIeATEIbHOCTBIO;

— pa3BUTHE OPUEHTAIIMU U YCTAHOBKHU HA KAYECTBEHHOE OCBOCHHE 00pa30BaTEIbHOM
IPOrpamMMBbl;

— pa3BHUTHE HABBIKOB CAMOOPTaHU3aIINH;

— (¢opMUpOBaHKE CAMOCTOSTEIILHOCTH MBIILIEHHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIn3alliu;

— BBIPAOOTKA HABBIKOB (PPEKTUBHOIN caMOCTOATEIHHON MPO(HECCHOHATLHON TEOPETUUECKOH,
IIPAKTUYECKON U y4eOHO-HCCIIE10BaTENbCKON JEATEIIbHOCTH.

IHoaroroBka Kk Jexkuuu. KauectBo 0CBOEHUS co/iepKaHUsI KOHKPETHON JUCIUIUIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYJICHT caM, 0€3 BHEITHETO MPUHYKIACHUS POPMUPYET Y
ce0st yCTaHOBKY Ha MOJyYeHUE Ha JICKIUSAX HOBBIX 3HAHUH, TOMOTHSIONINX YK€ UMEIOIIHECs 110
JAHHOM AUCHUILUIMHE. BpeMs Ha MOATrOTOBKY CTYACHTOB K JIByX4YacCOBOM JIEKIIMHU IO HOPMaTHUBaM
cocrasisieT He MeHee 0,2 yJaca.

IMoaroroBka K NpakTHYeCKOMY 3aHATHIO. [I0ArOTOBKA K MPAKTUIECKOMY 3aHSITHIO
BKJIFOYAET CIIEAYIONINE 3JIEMEHTHI CAMOCTOATEIbHOM AESITENbHOCTU: YETKOE IIPE/ICTABICHHE
LEJI U 3a7a4 €0 MPOBEICHUS; BbIJICICHHE HABBIKOB YMCTBEHHOM, aHAJTMTUYECKOM, HAYYHOI
JESTENIbHOCTH, KOTOPBIE CTAaHYT Pe3yJIbTaTOM MpecTosMIel paboThl. BeipaOoTka HAaBBIKOB
OCYIIECTBIISIETCS C TIOMOIIBIO TTOJIYYSHHUST HOBOW MH(POpMAIIMK 00 U3y4aeMbIX MPOIeccax u C
MOMOIIIBIO 3HAHUS O TOM, B KAKOW CTENIEHU B IAaHHOE BPEMS CTYJICHT BJIaJIC€T METOIaAMHU
MCCJIEI0BATENbCKOM IEATETbHOCTH, KOTOPBIMHU OH CTAHET MOJIb30BATHCS HA MPAKTUUECKOM
3aHsTHU. [ToArOTOBKA K MPAKTUYECKOMY 3aHSATHIO HEPEIKO TpedyeT moadbopa MaTepuana,
JIAHHBIX U CIICIUABHBIX HCTOYHUKOB, C KOTOPBIMHU TIPEACTOUT yueOHas padota. CTyeHTHI
JOJIKHBI JIOMa TOJITOTOBUTH K 3aHATHIO 3—4 npumepa GOpMyJIUPOBKU TEMbI UCCIIEAOBAHNUS,
MIPE/ICTABICHHOTO B MOHOTPA(UIX, HAYUHBIX CTaThsAX, OTYETaX. 3aTEM OHH CAMOCTOSITEIIHHO
OCYILECTBIISIIOT MOUCK COOTBETCTBYIOIIMX MCTOYHUKOB, ONPEAEIISIIOT aKTYaIbHOCTh
KOHKPETHOT'O UCCIIEOBAHUS TIPOLIECCOB U SIBIICHUM, BBIJIEISIOT OCHOBHBIE CTIOCOOBI
JI0KA3aTeNbCTBA aBTOPAMHU HAYUYHBIX pa0OT [EHHOCTH TOTO, YeM OHH 3aHUMaroTcs. B xone
CaMOTO TIPAKTUYECKOTO 3aHATHUS CTYACHTHI CHAdYalIa MPEACTABIISIIOT HaliIEHHbIC MU BapHUaHTHI
(GOpMYIIMPOBKHU aKTyalbHOCTH UCCIIEOBAHMS, 00CYKIAIOT UX U 0OOCHOBBIBAIOT CBOE MHEHHE O
HaWJIydIieM BapuaHnTe. Bpems Ha MOATrOTOBKY K MPaKTUYECKOMY 3aHSTHIO TI0 HOPMaTHBaAM
cocrasisieT He MeHee 0,2 yJaca.

IMoaroroBka Kk ceMuHAPCKOMY 3aHATHIO. CaMOCTOSITENIbHAS TIOJITOTOBKA K CEMUHAPY
HaIpaBlieHa: Ha PAa3BUTHE COCOOHOCTH K YTEHHUIO HAYYHOUW U MHOU MUTEpaTyphl; HAa MOUCK
JIOTIOJTHATELHON MHGOPMAIIHH, TIO3BOJIIONICH TTy0Ke pa3oOpaThCs B HEKOTOPHIX BOIIPOCAX; Ha
BBIJICTICHHE MPU padoTe C pa3HBIMU HCTOYHUKAMH HEOOX0IUMOI HH(OpMAITNH, KOTOpast
TpeOyeTcs ISl TIOJIHOTO OTBETA Ha BOTPOCHI IJIaHA CEMUHAPCKOTO 3aHSATHS; Ha BRIPAOOTKY
YMEHUS NMPAaBUIIbHO BBIMUCHIBATh BHICKA3bIBAHUS aBTOPOB U3 UMEIOLIUXCS UCTOUHUKOB
uH(popMaluu, oopMIIATE UX 10 OMOIMOrpaduuecKM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISATh aHAJIN3 BHIOPAHHBIX UCTOYHUKOB HHPOPMAITIH; HA TOATOTOBKY COOCTBEHHOTO
BBICTYIUICHUS 110 00CYAaeMbIM BoIpocaM; Ha (OpMUPOBAHHUE HABBIKA ONEPATUBHOTO



pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOT'YT BO3HUKATh MPU 00CYKICHUH TEX MU UHBIX
HayYHBIX IpoOeM. BpeMs Ha MOATOTOBKY K CEMHHAPY IO HOPMAaTHUBAM COCTABIISIET HE MEHEe
0,2 gaca.

IoaroroBka K KOI0KBUYMY. KOJITOKBIYM NpecTaBisieT cO00M KOIIIEKTUBHOE
o0cCy»/ieHue pa3zena JUCLUIIIIMHBI Ha OCHOBE CaMOCTOSTENILHOIO U3yUEHHsI 3TOr0 pasjierna
cryaentamu. [ToaroToBka Kk JaHHOMY BUY YY€OHBIX 3aHSATHI OCYIIECTBIISIETCS B CICIYIOIIEM
nopsake. [IpenogaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET MOIY4YUTh IPU
U3yYEHHUH ONPE/ICICHHOTO MEPEYHs HAyYHBIX HCTOYHUKOB. CTyJ€HTaM BO BHEAYAUTOPHOE
BpeMsl HEOOXO0IMMO IIPOYUTATh CIIELHATIBHYIO JIUTEPATypy, BBIIIUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPBIE OYIyT 00CYkIaThCsl Ha KOJUIOKBUYME, MBICIIEHHO C()OPMYIIUPOBATH CBOE
MHEHHE 110 KaXJIOMy M3 BOIIPOCOB, KOTOPOE OHM BBICKAXKYT Ha 3aHATUHU. Bpemst Ha MOATr0TOBKY K
KOJUIOKBUYMY 10 HOPMaTHBaM cocTasiisieT He MeHee 0,2 yaca.

IMoaroroBKka K KOHTPOJILHOI padoTe. KonTponbsHas paboTa Ha3HAYaETCs MOCIIE
M3YYEHHUsI ONPEEIIEHHOT0 pa3jena (pa3ienaoB) JUCIUILUIMHBI U IPEICTaBIsIeT cO00M
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYJICHTOB Ha BONPOCHI, KOTOPHIE OHU
3apaHee MoJIy4aroT OT npernojaasareis. CaMocTosITeNbHas NOANOTOBKA K KOHTPOJIbHOM paboTte
BKJIIOYAET B c€0sl: — M3y4YEHHUE KOHCIEKTOB JIEKLIUH, paCKPbIBAIOIUX MaTepuall, 3HaHUe
KOTOPOTO MPOBEPSIETCS KOHTPOIBHOM pabOTOM; MOBTOPEHHE Y4eOHOT0 MaTepHraa, MoJydeHHOTO
IpU NOJATOTOBKE K CEMMHAPCKUM, IPAKTUUYECKUM 3aHATUSM U BO BpeMs UX IPOBE/ICHUS;
U3Yy4EHHE JIOTIOJIHUTEIbHOMN JIUTEPATYpPhl, B KOTOPOH KOHKPETU3UPYETCS COACPKAHUE
IPOBEPSAEMbIX 3HAHUHN; COCTABJICHUE B MBICIIEHHON (hOpME OTBETOB HA IOCTaBJIEHHbBIE B
KOHTPOJIbHOM paboTe BONPOCHL; ((OPMUPOBAHHE IICUXOIOTMUECKON YCTAHOBKU Ha YCIEIIHOE
BBINOJIHEHHUE BCeX 3aJaHUi. BpeMs Ha MOAroTOBKY K KOHTPOJIbHOM paboTe o HopMaTuBaM
COCTaBJIsIeT 2 yaca.

IToaroroBka k 3auery. CamMocTOsITEIbHAS OJTOTOBKA K 3a4eTy JIOJDKHA
OCYILIECTBIIAITHCS B TEUEHUE Bcero cemectpa. [loAroToBka BKIOYAET CiieLyIOLIe JeHCTBUS:
NepevYnTaTh BCE JIEKIINH, a TAK)KEe MaTepHalibl, KOTOPble TOTOBUIIMCH K CEMHUHAPCKUM U
MPAKTUYECKUM 3aHITHUSIM B T€UEHHE CEMECTPa, COOTHECTH 3Ty MH(OPMaIHIO ¢ BOIPOCaMH,
KOTOpbIE JJaHbI K 3a4€Ty, €CIIM MH()OPMAIIMHM HEOCTaTOYHO, OTBETHI HAXOAT B MPEI0KEHHON
npernojaBarenieM JIuteparype. Pekomenayercs nenaTth KpaTkue 3anucyu. Bpems Ha MoAroToBKy K
3a4yeTy 10 HOPMaTHUBaM COCTaBJIsIET HE MEeHee 4 4acoB.

IMoaroroBka Kk 3x3ameny. CaMocTOsITeNIbHAS TOATOTOBKA K SK3aMEHY CXO0Xa C
MOJTrOTOBKOH K 3a4eTy, OCOOCHHO eciu OH quddepeHrpoannbiii. Ho 06beM yueGHOTrO
Marepuaia, KOTOPBIH Hy>KHO BOCCTAaHOBHUTD B TAMSITH K 9K3aMEHY, BHOBb OCMBICIIUTH U ITOHST,
3HAYUTEIBHO OOJIBIIIE, TOATOMY TpedyeTcs 0oJbllle BpeMEHH U YMCTBEHHBIX YCHIIMNA. BaxkHo
c(hopMHpPOBATh LIETOCTHOE MPEICTABICHHUE O COACPKAHUH OTBETA HAa KayKbI BOIPOC, YTO
IperonaraeT 3HaHUe pa3HbIX HAyYHBIX TPAKTOBOK CYITHOCTH TOTO WM MHOTO SIBJIECHUS,
npolecca, yMEHHE pacKpbiBaTh (DaKTOPbI, OMPENEISAIONINE UX TPOTUBOPEUYNBOCTh, 3HAHUE UMEH
YUEHBIX, U3yUaBIIMX 00CyxaaeMyto npobiemy. Heo0xoauMo Takxke NpuUBecTH HHPOPMAITUIO O
MaTepuaiax IMIUPUYECKUX UCCIIEI0OBaHUI, YTO YKa3bIBAET Ha BCECTOPOHHIOIO MOJITOTOBKY
CTYZEHTA K 3K3aMeHy. Bpems Ha MOAroTOBKY K 3K3aMEHY 110 HOpMaTHBaM COCTaBIsgeT 36 yacoB
1T 0aKaIaBpoOB.

B ®BI'OY BO «UTI'Y» opranu3aius caMOCTOSTENILHON paOOThI CTYIEHTOB
pernamentupyercs [lonoxxeHneMm o caMOCTOATENbHON paboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
cosetoM UI'Y 22 urons 2012 r.

5. YYHEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCIHHUIIVINHBI

a) OCHOBHas IuTepaTypa:



1. Tarapuukos O. B. Jluneiinas anreOpa: y4eOHHK ¥ TPAKTUKYM JJIs IPUKJIATHOTO OaKajgaBpuaTa
/ O. B. Tarapaukos, A. C. Uyiiko, B. I'. lllepmines ; mox o6mr. Pen. O. B. TarapaukoBa. — Mocksa
: FOpaiit, 2021. — 334 c. — (bakanasp. [Ipukmannoi kypc) // O6pa3oBarenbHas mardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/482664. — Pexxum noctyna: Juis aBTOpU3. HOJIb30BaTeIeH
(moxmucka UI'Y).

6) 0a3sl JaHHBIX, I/IH(l)OpMaI_[I/IOHHO-CHpaBOLIHBIC " ITOHUCKOBBIC CUCTEMBI:

1. http://educa.isu.ru
2. http://window.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI
6.1. YueOHo-s1200paTOpHOE 000pYyAOBaHUE

OTOT PA3/JIEJI HE 3AIIOJIHATDH

6.2. [IporpamMmmHoe obecniedeHue

“MS Office”

7. OHEHOYHBIE MATEPUAJIBI 1151 TEKYIIET'O KOHTPOJIA U
HPOMEXYTOYHOU ATTECTALIMU

7.1. OneHo4HbIe CPEACTBA TEKYIEro KOHTPOJIA

Bun xouTpons KonTtpommnpyemsie TeMbl Kontpomupyemsie
KOMITETEHIIMU

ITpoBepka gomanrHe# paboThI temal, Tema2, rema3, tema4, Temad IK-3

Cam.pabota temal, Tema2, Tema3, tema4, Temad I1K-3

le/IMepr OLICHOYHBIX CPEACTB TCKYILIECI0 KOHTPOJIsA

1. IeMOHCTpallMOHHBIN BapUAHT CaMOCTOATEIbHON paboThr Nel
1. Jlawer Bektopsl a=(6;0;8), b=(0;1), c=(1;3;2), u=(4;3), v=(-1;3;0). Haiitu Te wu3
CJICAYIOIINX BEKTOPOB, KOTOPhIE MMEIOT CMBICHT: a+2b; a-C; u+2b; a-(c+v); 2(b+u)-a; 3a-
4c.
2. Bpramcnute MHY BEKTOpOB W3 ymp. Nel u cliedyromue CKalspHbIE MPOU3BEICHHS:

<ﬂ= EJ}L {n;}: {:\,n} {ILE' + 2\:} <4n +3c, m} <.:1r +v,c— 2{1}= {:Snr +2b2b—¢c— 5(1}

3. OmpenenuTs TMHEWHO 3aBUCUMBIC U JTMHEHHO HE3aBUCHUMBbIC HAOOPHI BEKTOPOB. B ciryuae
JUHEWHOW 3aBUCHUMOCTH yKa3aTh KOA((UIMEHTHl HYJIEBOH JTUHEHHON KOMOMHAIMH. a)
x=(2;1), y=(12); 6) x=(2;1), y=(1;2), z=(4;4);

B) x=(1;1;0), y=(0;1;1), z=(1;0;1); 1) x=(1;0;0), y=(0;0;0).
4. 3amucaTh pa3lioKEHHE BEKTOPOB B CTaHAAPTHBIX 0a3ucax COOTBETCTBYIOLIUX

. x=(2:0:0).
IIPOCTPAHCTB:

v=030:00, z=(21). a=02:0;0:5), b=(L3-2-5).



https://urait.ru/bcode/482664
http://educa.isu.ru/

5. 3amucaTh MapaMETPUYECKHE YPAaBHCHUS MPSAMBIX, MPOXOSIIIMX dYepe3 TOuKy < B

HAIPaBIICHUH BEKTOpa b
2) a=(2-1). h=(13),

a=02-L41), h=(1;2.2:3) '

6. CocTtaBUTh ypaBHEHHE IUIOCKOCTH, MPOBEACHHON dYepe3 Touky A(2;5;-4) mapamienbHO
X104,

a=(-302), h=(21-1).

6) B)

IIJIOCKOCTH

2
7. TlocTpouTh NOJYNPOCTPaHCTBA B R COOTBETCTBYIOIIME CIEAYIOIIUM JIMHEHHBIM
HEpaBCHCTBaM:
- - = — Dy Yy = — — 3y x>
a) 3-.\1+2.\2_|5; 6) 3.11 2.\2_5; B) 2.11 Xy 2 2; F) 3.‘1.1+.1_2_|5; II)

—2x1+5x =<0

(1 2) 5[0
i Iﬁ 4J Ia_l C=AB-BA+A+B.

8. JlaHbI MaTPUIIBI: Haiitu cnen maTpuisi

omm—

Lh L O

(3
d:ll

4
. 0
‘rae

L. T ]

e———
g

A (1 3
D =(4B)" -C? €=y 4}
9. Beluncnuth MaTpunyy - \

44-3E+2X =0,
rn

10. Pemnth ypaBHEHUE e
(3 0 -1

A=11 -2 4
\ 4 0

11. Haiit mo SITTOK (Pa3MEpPHOCTH ), KOTOPBINM JOJKHA UMETh MaTpuUIia B YTOOBI MaT 500 ¢
5 5

T :
A" - B Gpima kBagpatHoit, ecii Matpuna <1 nMeer mopsiok 3x 4

2. JIeMOHCTpAllMOHHBIM BapUaHT CaMOCTOATENbHOM paboThl Ne2

Brruncauts OIMPECACIINUTECIIN:

2

4] =

[Erp e ——— ]
S VR S -y

L T NG T ST S

2
2
1



1111
1 3 3 3
|4 =
39 10 10
12 36 40 41

3. JIeMOHCTpallMOHHBIN BapHAHT CaMOCTOATEIbHON paboThr No3

1) Pemuth cucremy ypaBHEHHI MeTo10M ["aycca
52y — x; — x3 o= 0
K o+ 2xy, + 3x; = 14
14.1‘1 + 3x, + 2xy; = 16

2) Haiitn ¢pynnamentansHyto cucremy pemenuii (PCP) u ob1ee pemeHre cucTeMbl ypaBHEHHN

X +x rxyra +as=0

3) BbuncauTh paHr MaTpHUll U yKa3aTh OJUH Oa3MCHBIA MUHOP.
2 -1 1

1—{ 3
‘_l_—4 2 -2 1J

4. JleMOHCTpaLlMOHHBIM BapHaHT CaMOCTOSTEIbHON paboThl Nod

1) HaiitTu coOcTBeHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MATPHIL;
2 5 1 1
A= A=
2 0], 0 1

2) Hailtu coOcTBEHHbIE 3HAUY€HUSI U COOCTBEHHbBIE BEKTOpPHl MaTpullbl. MOXXHO JM NPUBECTH

MaTpHIly K AMarOHAJILHOMY BHLy?

-1 3 -1
A=|-3 5 -1
-3 3 1

5. JIeMOHCTpaliMOHHBINA BapuaHT CaMOCTOSATEIbHOM paboThl Ne5

1) Onpenenuts, ABASETCS JIM KBagpaTuyHas popMa 3HAKOONpEAEeTIECHHOMN:

O(x1.X9.X3) = 4x3x7 + 6X1X3 + 2Xp X3 — 2:5:12 - 53:% - lt]:q:32

2) OnpenenuTth 3HaK KBaApaTUYHOU (POPMBI:

» » ¥
flo)= _1'1" +2x5 -2 X%, Xc R™



2 2
flx)= —2.1'1 - -1.1'2 +2 X X,

~
-

XCR

2 2

F)=2x +22 4242k X R

3 I

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHOM aTTeCTALMHU
Cnucoxk BONPOCOB ISl IPOMEKYTOYHOM ATTECTALMU:
Bonpocut k sxzameny.

1. BekTopsl. JIuHeiiHbIe Onepaiiiy HaJl BEKTOpaMH.

2. Ilonstue 6a3uca. Koopaunatel BekTopa. JIMHEWHbIE ornepaly HaJl BEKTOpamMH B
KOOpMHATHOH (hopme.

3. CkanspHO€ ITPOU3BEIECHUE ABYX BEKTOpOB. KoopinHaTHas 3a1UCh.

4. Ob11ee ypaBHEHHE IPAMOM JTMHUN HA IUIOCKOCTH.

7. ITapameTpudecKkre ypaBHEHUS IPSIMOM JIMHHUH.

8. Yros Mexny NpsAMbIMU JINHUSMU Ha INIOCKOCTHU, €70 BBIYMCIICHUE.

9. CrannaptHbIii 0azuc B R”  pasnowenue BEKTOpa 10 0azucy.

10. Jluneiinsie GyHKINU, YpaBHEHHS U HEPABEHCTBA.

11. MaTpu1iibl 1 MaTpUYHbIEC ONIEPALIMH: TTOHSITHUE MATPHULIBIL.

12. JleiicTBUA ¢ MaTpUIIaMHU.

13. Onpenenurenu MaTpull 2-T0 MOPSAIKA; ONPEACTUTEIIN MATPUIL 3-TO TTOPSIKA.

14. Beiuucienue onpeaenuTesi MaTpUIbl N-MEPHOTO MOPSIKaA.

15. Teopema 0 paBHOIPABUU CTPOK U CTOJIOIIOB ONPEIEIUTENS.

16. CoiicTBa onpeaenuTene.

17. Cucrema nMHEHHBIX YypaBHEHHH B pa3BepHyTod (opme 3amucH, TMOHATHE
COBMECTHOCTH U PEIIECHUSI CUCTEMBI.

18. BekTopHO-MaTpUyHbIe (POPMBI 3aMUCH IMHEHHBIX CUCTEM.

19. Meton uckrodyenus ['aycca: cxema meToa.

20. JInneliHas 3aBUCUMOCTDb BEKTOPOB.

21. ba3uce! u pasioxeHue BEKTOpa 1Mo MPOU3BOJILHOMY 0a3HCy.

22. Kputepuii CynieCTBOBaHHS HETPUBHAJIBHBIX PEIIEHUI OJHOPOIHOU CUCTEMBI.

23. O0OpaTHbIe MaTPHUIIBL: ONIPEACIICHNE, KPUTEPUN CYIIIECTBOBAHHUS U CBOMCTBA 00OpaTHOM
MaTpHIbI.

24. ®opmyna BeIYMCIEHUS 00paTHON MaTpPHUIIBL.

25. Pemienue cucteM ypaBHEHHI ¢ 00paTUMOI MaTpULIeH.

26. Pemenue o ¢popmynam Kpamepa.

27. PaHr MaTpuIbl: ONIPEAEICHUE U TEOPEMA O PAHIE MaTPHUIIBI.

28. MeTo1bl BBIYUCICHHS paHTa MaTPUIBI.

29. Panr u ycnoBus 00paTUMOCTH MaTpPUIIBL.

30. Teopema Kponekepa-Kamnennu.

31. Ompenenenrie COOCTBEHHOTO 3HAYEHHMS MATPUIIBL; XapaKTEPUCTUYECKHH MOIMHOM
(MHOrO4JIEH); COOCTBEHHbIE BEKTOPHI MATPHIIBIL.

32. JluneiiHast HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB U AMArOHAIN3AIUS MATPHLL.

33. CBs3b COOCTBEHHBIX 3HAUEHUH CO CIIEIOM U ONPEEIUTEIEM MaTPUIIbI.

34. Heauaronanusupyemsie (IeQeKTHbIC) MaTPHULIbL.

35. Onmnpenenenne kBagpatnyHoi ¢GopMmbl. IlpencraBieHne ¢ UCHOJIb30BaHUEM
CUMMETPUYHON MaTPHULIbI U CKAJIIPHOTO IPOU3BENEHUS.

36. 3nakoomnpezeneHHbIe KBaipaTHUHble (OPMBI 1 CHMMETPUYHbBIE MATPHUIIBL; TPUMEPHI.



37. I'naBHbIe U Beaymue (YriaoBbIe) MUHOPBI CHMMETPUYHON MaTpPHIIBI.
38. Kpurepuii 3HaKOONPEAEICHHOCTH KBAaJPATUYHBIX (POpM (B TEPMHUHAX TJIABHBIX
MHUHOPOB).

HpI/IMepLI OLCHOYHBIX CPEACTB IJIA l'lpOMe)KyTO‘lHOﬁ aTrecranum:

1. JleMOHCTpaIMOHHBIN BapUaHT IK3aMEHAIMOHHOTO OmeTa Nel

1) Beruucnauts onpenenurens

1 0 0 -1
2 3 4 7
-3 4 5 9
-4 -5 6 1

2) BbluucauTh paHT MaTpUIbl, IPUBOAS €€ K CTYIIEHYaTOMY BULY

1 0 4 -1
2 1 11 2
11 4 56 5

3) OGpaTtHble MaTpULIbL: ONpeieNIeHHe, KPUTEPUI CYIIeCTBOBAHUS U CBOIICTBAa 00paTHOM
MaTpHULIbIL.

2. JleMOHCTpallMOHHBIN BapHaHT YK3aMEeHAIIMOHHOTO Omiera No2
1) Panr MaTpuiisl: onpezeneHne u TeopeMa 0 paHre MaTpHIlhl (C JOK-BOM).

2) Pemmth CUCTEMY, YKa3aThb BCC Ha60pBI HCHU3BCCTHBIX, KOTOPBIC MOTYT OBITh ((CBO6OI[HBIMI/I»

[5.1‘1 +3x; +5x; +12x, =10,
2x; + 2x; +3x; +5x, =4,
1 x +Tx, 9% +4x, =2

Ecnu cucrema COBMCCTHA, yKa3aTb KaKOG*HI/I6y2H) YaCTHOC PCIICHUC.

L Lia
=

e ——
T

5|
4T -SE=2B", _l_

3) Pemuts ypaBHEHUE ne

3. JleMOHCTpaIMOHHBIN BapuaHT SK3aMeHaIlMOHHOTo Omiera Ne3



1) Haiitu cobcTBeHHBIC 3HAYCHHUS M COOCTBEHHBIE BEKTOPBI

MaTpHUILly K AMaroHaJIbHOMY BUAY?

0 1 0

A=|-4 4 0

-2 1 2
D=(4B) -C*.

2) BeruncnuTh MaTpuily

3) Teopema Kponekkepa-Kamnenmu

[, T ]

—

MaTpulbl. MOXXHO JIM TIPUBECTU

——

Lh L O
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Pa3paborunk: [TomneBko Bacumnuca [TaBnoBHa, kana.(us.-MaT.HayK, JOLEHT Kadeapbl

BBIYHCIIUTEILHOM MaTEMAaTHKH U OIITUMMU3AIINHU.



