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1. IEJIM M1 3AJTAYY TUCHMUTIINHBI

Ilenu: obecrieuenre GpyHIaMEHTAIBLHON MOJATOTOBKH CTYJICHTOB B OJIHOM M3 BaXKHEHIIIMX
obmacreil COBpeMEHHOI MaTeMaTHKU; U3YUCHHE OCHOB KJIACCUYECKON M COBPEMEHHOMN aJreOphi;
00y4YeHHEe OCHOBHBIM areOpandecKuM METOaM PEIICHUS 3a1a4, BOSHUKAIOIINX B IPYTUX
MaTEeMaTUYECKUX JUCHUIIMHAX U B MPAKTUKE; 3HAKOMCTBO C HICTOPUEH Pa3BUTHUSI aJireOpHI.

3anauu:

1) packpbITh poiib anredpsl B GyHIaMEHTAIbHON U NPUKIIAHOW MaTeMaTHKe,
chopMyIHpPOBATH OCHOBHBIE 3a/1a4M KJIACCUYECKON M COBPEMEHHOM anredphl;

2) HayuyuTh (GOpPMYIMpPOBATh M U3JaraTb TEOPETUYECKME BOMNPOCHI B OOLIEM BHIE,
AQHAIN3UPOBATh HAKOMMBILMICSA KOHKPETHBIM MaTepuan ¢ OOLUX IO3ULUMN, COo3/aBas
OCHOBY JJIs1 BBE/IEHUS (PYHIAMEHTAIbHBIX MOHITUHN anreopsl;

3) Hay4YUTh OCHOBHBIM METO/IaM UCCIICIOBAHUS U PEIICHUS 3a/1a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeonas nucuurummaa b1.0.14 JIuneiinas anreOpa oTHOCHTCS K 00s13aTenbHOM yactu biioka 1
00pa30BaTesIbHOI NPOrpamMMBl.

Jlis u3ydyeHus 1aHHOM y4eOHOM JTUCIUILTMHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HABBIKH,
NpuOOpETEHHBIE B pe3yJIbTaTe OCBOCHHUSI MATEMATUUECKUX JUCIUIUINH CpeTHEN
00111e00pa3oBaTeIbHON IITKOJIHI.

[Tepeuenp nocneayoMmX y4eOHbIX TUCIMILINH, I KOTOPBIX HEOOXOUMbI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIEC JAHHOW yUeOHOM MTUCIUTUIMHON: TUCKPETHAsI MaTeMaTHKa,
TuddepeHIaIbHble ypaBHEHUs, aNredpanyeckiue CUCTEMbI, aITOPUTMbI TE€OpUH Irpados,
MaTEeMaTHYECKOE MOJIEIINPOBAHUE.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJINHBI

[Tponiecc ocBoeHMS AMCUMIUIMHBI HApaBiieH Ha GOpMUPOBAHHE CIIEIYIOIUX KOMIIETEHIINA B
cootBercTBUU ¢ ®I'OC BO u OIl BO no nanpasnenuto noarorosku 02.03.02
®dyHaaMeHTanbHas UH(POpMATUKA U MH(POPMAITMOHHBIE TEXHOJIOTHHU:

YK-1 Cnocoben ocymecTBIATh MOUCK, KPUTUYECKUI aHAJIU3 U CUHTE3 UH(OopMaLuu,
HOPUMEHATh CUCTEMHBIN TIOJIXO/1 AJISl PEIIeHUs TOCTaBICHHBIX 3a/1a4;

VYK-6 CniocobeH ynpaBiisiTb CBOMM BPEMEHEM, BBICTPAUBATh U PEATU30BBIBATh TPAEKTOPUIO
CaMOpPa3BUTHS Ha OCHOBE MPUHIIMIIOB 00pa30BaHUs B TEUCHHUE BCEH KHU3HU;

OIIK-1 CnocobeH nmpuMeHsTh pyHIaMeHTaIbHbIe 3HaHUS, TIOJyYeHHbIE B 001aCTH
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHBIX HAayK, M HCIOJIb30BATh UX B MPO(ECCHOHANBHOM
JeSITeIbHOCTH.

B pe3ynpTaTe 0CBOCHHS NTUCIUIUIMHBI O0YYArOIITHICS JOIKEH

3HATh: OCHOBHBIE TIOHATHUS AITeOpBI, OMpPeAeNICHUs] U CBOWCTBA MATEMAaTHUECKUX OOHEKTOB B
3TOM 00aacTH, (OPMYJIUPOBKHU YTBEP)KIEHUH, METO/IbI X JOKa3aTeIbCTBA, BO3MOXKHBIE C(hepbl
UX IPUIOKECHUM;

YMETb: peliaTh 3a/1a4y BHIYUCIUTENBHOIO U TEOPETUUYECKOTO XapakTepa B 00JacTu aiareopsl;
BJIQ/ICTh: MAaTEMATHUECKHUM arapaToM YpaBHEHHH anreOpbl, METOIaMH PEIICHUs 3314 U
JIOKa3aTeJIbCTBA YTBEPIKIACHUHN B ATOW 001acTH.






4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJIMHDbI

O0BEM AUCLHUILUIMHEI COCTABIIAET S5 3a4eTHBIX €., 180 yac.

dDopMa HpOMe)KYTOqHOﬁ aTTeCcTauu: 3K3aMCH.

4.1. Coz[epma}me AUCHUIIIMHDBI, CTPYKTYPHPOBAHHOE IO TeMaM, C YKa3aHHEM BU/A0B
yqeﬁm,lx 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Pa3zgen qucuuninHb / Tema

CemM.

Busbl yueOHO# paboTh

KonrakTHas paboTa
NpernoiaBaTens ¢
00yJarIUMHUCS

pabota

Jlexun

JIab.
3aHATUA

IIpaxr.
3aHATHS

CamMmocr.

DopMBL
TEKYLIET0
KOHTpOJI;
DopMBL
IIPOMEXKYT.
aTTeCTalluU

Tema | BekTopHO-MaTpHUHBIE ONIEPAITIH

8 12

IIpoBepka
JTIOM.paboThI;
Cam.pabora
Nel

Tewma 2 Onpenenurenu

[Iposepka
JTIOM.pabOTHI;
Cam.pabora
Ne2

Tema 3 CucreMbl TMHEWHBIX YpaBHEHUN

[Iposepka
JIOM.pabOoTHI;
Cam.pabora
Ne3

Tema 4 CoOCTBEHHBIE 3HAUEHUS,
COOCTBEHHBIE BEKTOPHI MaTPHII

IIpoBepka
JIOM.pabOoThI;
Cam.pabora

N4

Tema 5 KBagparuunsie Gopmbl 1
3HAKOOIPEIEICHHBIC MATPHUIIBI

IIpoBepka
JIOM.paboThI;
Cam.pabora
Ne5

Hroro (2 cemectp):

36

36 63

9K3.

4.2. Il1an BHeayIMTOPHOI CaMOCTOSITeIbHON PadoThl 00y4aroIUXCcs M0 AUCHUTITIHHE

Paznen quctumivHe! / TemMa CamocrositesnbHas paboTa 00yJaromuxcst Onenouynoe | YuebHO-
Bun camocr. Cpoku 3arpatsl CPEICTBO METOJUUYECKOE
paboTsl BBINIOJTHEHHS | BPEMEHU obecrieueHne
CaMOCT. PabOTHI
Tema 1 BekropHO-MaTpuuHBIE Bemonnenue Iocne 12 ITposepka Crucok
ornepanuu JIOM.pa0boTHI H3y4EHUs JIOM. JIUTEpaTyphl
TEMBbI paboThI npujiaraercs
Tema 2 Onpenenurenn Brmonnenue Iocne 10 ITpoBepka Crucok
JIOM.pa0bOThI H3yYEHUS JIOM. JUTEPATyPHI
TEMBbI paboThI npujiaraercs
Tema 3 CructeMbl THHEHHBIX Beinonnenue ITocne 13 IIpoBepka Crucok
ypaBHEHHHA JIOM.paOOTHI H3yYEHUS JIOM. JUTEPATyPHI
TEMBbI paboThI npuiaraercs
Tema 4 CobcTBEHHBIE Beinonnenue ITocne 14 IIpoBepka Crucoxk
3HA4YEeHHsI, COOCTBEHHBIE JIOM.paOOTHI H3yYEHUS JIOM. JUTEPATyPHI
BEKTOPBI MaTpHI TEMBI paboTsl TpuiIaraeTcs




Tema 5 Kagparnunsie popmbl | Brimonnenue Iocne 14 ITposepka Crucok

Y 3HAKOOTIPE/ICIICHHBIC JIOM.Pa0OTHI U3yYCHUS JTOM. JUTEPATyPHI
MaTPHIIBI TEMBI paboTHI TpUJIAraeTcs
OO01ast TPYAOEMKOCTh CaAMOCTOSITEIBHOM paboThI (Jac.) 63

W3 HUX ¢ UCIIOJb30BaHUEM QJICKTPOHHOI'O OGy‘IeHI/IH u
JHUCTAHITMOHHBIX O6pa30BaTeJ'II)HLIX TEXHOJIOTUM (qac.)

4.3. Conep:xaHue y4eOHOIro MaTepuasa

Temal. BekTopHO-MaTpUUHbIE OTIEpPAIUH.
n

n
BexTopHOe mpocTpaHCcTBO R™: nousrrue n-MEPHOT0 BeKTOpa; 0003HAYEHHUSI; MPOCTPAHCTBO R".
JUTMHA BEKTOpA; CPaBHEHHE BEKTOPOB; apr(PMETHUECKHUE IEHCTBUS C BEKTOpaMH W JIMHEWHAs
3aBHCHMOCTbH; CKaJIIpHOE MPOU3BEICHHE BEKTOPOB; PACCTOSHUE MEXIY TOYKAMU; YTOJ MEXIy

"
BEKTOpaMH; HEPABEHCTBA JUISl JUTMH BEKTOPOB; CTaHAAPTHBIN 0a3uc B R, pa3IoKEeHUe BEKTOpa
no 6a3ucy; napaMeTpuyecKue ypaBHEHHUsI IPSIMOM, JTyda U OTpe3Ka.
Jlunelinple (YHKIMM, ypaBHEHHS H HEPABEHCTBA: JMHEHHBIE (YHKIHMH BEKTOPHOTO

n
apryMeHTa, ypaBHEHHS U IIJIOCKOCTH B R ; INHEHHBIE HEPABEHCTBA U MOJIYIIPOCTPAHCTBA.
Marpuibl 1 MAaTpUYHBIE ONIEPALMU: ITIOHATUE MATPULIbL, HEKOTOPBIE CIIEUAJIbHbIE MATPULIBL;
CTpOYHAas U CTOJIOIEBAsI CTPYKTYpa MAaTPUIL; TEHCTBUS C MATPULIAMH.

Tema2. Onpenenurenu.

Ompenenurenu MaTpull 2-TO TMOPSAKA; OMPEACTUTENN MATpUll 3-TO TOpAIKa; OO
CIIy4ai: BBIYMCIICHHE ONPEACIIUTENS MAaTPULbI 7#-MEPHOTO MOPSIKA.

Teopema o paBHOIIPaBHM CTPOK U CTOJIOIIOB OIPEACIUTES.

CaoiicTBa omnpenenuTenen.

[IpakTHueckoe BEIUMCICHUE ONPEIEIIUTENCH.

Tema3. Cuctembl TMHEWHBIX YpaBHEHUH.

CucreMbl JTMHEWHBIX ypaBHEHUIN HauyaJbHBIE IOHATHUS; CHUCTEMA JIMHEWHBIX YpPaBHEHHWH B
pa3BepHyTOl (opme 3amucH, MNOHSITHE COBMECTHOCTM W PELIEHUS CHCTEMBI, BEKTOPHO-
MaTpuyuHble (POPMBI 3aHMCU JIMHEHHBIX CHCTEM; TOCTAHOBKA OCHOBHBIX BOIPOCOB, CBSI3aHHBIX C
JIMHENHBIMU CUCTEMAMU.

Meron ncknroyenus I'aycca: cxema meTona.

Jlunelinas 3aBUCHMMOCTh M 0a3uChl: JIMHEHHAsh 3aBUCHMOCTh BEKTOPOB: pPa3BEPHYTOE
U3JI0KEeHHe BOIpoca; (OpMYIHMPOBKAa OCHOBHOW TeOpeMbl; 0a3MChl U pa3loKeHUE BEKTOpa I10
MIPOU3BOJIBLHOMY 0a3ucy; KpUTEpUH CYIIECTBOBAHWS HETPUBUAIBHBIX DPELICHUH OIHOPOAHOMN
CUCTEMBI; 10KA3aTeIbCTBO OCHOBHOU TEOPEMBI.

OOpaTHble MaTpUlIbl: OIpeAeseHHe, KpUTEpUi CYIECTBOBAaHMS U CBOICTBa OOpaTHOM
MaTpHIlbl; GOopMyia BEIUMCIEHUS OOpAaTHON MaTPHULIBI.

Pemenne cuctem ypaBHEHHIl ¢ 0OpaTUMOW MaTpUIIeW: pelleHHue C IMOMOIIbI0 00paTHOU
MaTpHllbl; perienue no gpopmynam Kpamepa.

PaHr marpunbl: ompenesneHHe M TEOpEeMa O PaHre MATPUIBI; METOAbl BBIYHUCICHUS pPaHTra
MAaTpHIIbl; PaHT U YCIOBUS 0OpAaTUMOCTH MaTPHIIbI.

Pemenne npon3BOJIBHBIX CHCTEM JIMHEHMHBIX YPAaBHEHHI: YCIOBHE COBMECTHOCTH: TEOpEMa
Kponekepa-Kanemnu; pemieHre COBMECTHOW CHUCTEMbI, MaTpUYHOE NpeACTaBiIeHHE OOIIero
peleHus; 6a3ucHbIe peleHusl.




Tema4. CoOGcTBeHHBIE 3HAYEHHS, COOCTBEHHBIE BEKTOPHI MaTPHII

OnpeneneHue COOCTBEHHOIO 3HA4Y€HHUs MATpHUIbl; XapaKTEPUCTUYECKUH  MOJIMHOM
(MHOTOUJIEH); COOCTBEHHBIE BEKTOPHI MaTpullbl. JIMHEWHass HE3aBUCHUMOCTh COOCTBEHHBIX
BEKTOPOB M JMAroHajau3alus MaTpull B CIy4yae pa3jIM4YHbIX JAEHCTBUTEIbHBIX COOCTBEHHBIX
3HAYEHUMN.

CBsi3b  COOCTBEHHBIX  3HAYEHUH €O  ClIEIOM W ONpEIENUTEeNeM  MaTpUIbL.
Hepnnaronanusupyemsie (IeQeKTHBIC) MAaTPHUIIHI.

Tema5. KBagpatuunsie (OpMbI U 3HAKOOIPEIETICHHBIE MATPHIIBL.

Onpenenenne KBaapatudHoil ¢Gopmel. [IpencraBieHue ¢ UCHOIB30BAHUEM CHMMETPUYHOMN
MaTpUIbl U CKAJSIPHOTO IPOU3BEICHUS.

3HaKoOIpeIeIeHHbIe KBaJpaTU4YHbIe (OPMBI W CHMMETPUYHBIC MATPHUIBL; MPHUMEPHI.
[TpunoxeHus: I1OCTaTOYHbIE YCIOBUS SKCTPEMyMa BTOPOIO IMOPsAAKA; KPUTEPHUH BBITYKJIOCTU
(BOrHyTOCTH) (PYHKIMH HECKOJIBKUX TEepeMeHHBIX. [ naBHBIE M Bemymue (YIrJIOBBIE) MHUHOPHI
CUMMeTpUYHON MaTpulbl. Kpurepuii 3HakoonpeeneHHOCTH KBaIpaTHYHbIX GopM (B TEpMUHAX
TJIaBHBIX MUHOPOB).

4.3.1. [lepeyeHb ceMUHAPCKUX, MPAKTHYECKHUX 3aHSIATHI U JJa0OpPaTOPHBIX PpadoT

Tewma 3ansaTHA Bcero uacos Or11eHOYHBIE CpeCTBA DopmMupyemble
KOMIICTCHITNU

Tema 1 BekTopHO-MaTpUYHbBIE ONEpaIiH 8 Cam.pabora Nel YK-1, YK-6, OIIK-1

Tewma 2 Onpenenurenaun 6 Cam.pabora Ne2 YK-1, YK-6, OIIK-1

Tema 3 Cucrembl TMHEHHBIX YpaBHEHUN 8 Cam.pabora Ne3 YK-1, YK-6, OITK-1

Tema 4 CoOCTBEHHBIE 3HAYEHUS, 7 Cam.pabora Ned VK-1, YK-6, OIIK-1

COOCTBEHHBIE BEKTOPHI MATPHIL

Tema 5 Kagpatuuusie GOpMbI 1 7 Cam.pabora Ne5 VYK-1, YK-6, OIIK-1
3HAKOOMPE/ICICHHbIE MATPHIIBI

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHUMBIX HA CAMOCTOSITEIbHOE U3YyUeHHe CTyAeHTaAMH
B PAMKAaX CaMOCTOATEJbHOM padoThI

Tema 3amanue dopmupyemblie
KOMITETEHIIMU

Tema | BekTopHO-MaTpHUHBIE ONIEPAITIH WunuBugyansHoe 3aqaHue YK-1, YK-6,
OIIK-1

Tema 2 Onpenenurenu WunuBugyansHoe 3aqaHne YK-1, YK-6,
OIIK-1

Tema 3 CructeMbl TMHEHHBIX ypaBHEHUN WHauBuayansHOE 3aaHKe YK-1, YK-6,
OIIK-1

Tema 4 CoOCTBEHHBIE 3HAUYCHUS, JlomamHee 3aganne YK-1, YK-6,

COOCTBEHHBIE BEKTOPHI MATPHII OIIK-1

Tema 5 Kagpatuausie GOpMEI 1 JomariHee 3aaHue YK-1, YK-6,

3HAKOONPEJCIICHHbIE MaTPULIbL OIIK-1

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3aIUH CAMOCTOSITEIbHON PadoThl CTYICHTOB

CamocrosTenbHast paboTa CTyACHTOB BceX (pOopM U BUJIOB O0yUEHUS SBISETCS OAHUM U3
00s13aTeNIbHBIX BUI0B 00pa30BaTEIbHON IeSTETbHOCTH, 00ECTIeUMBAIOILEH pean3aluio




TpeboBanuit denepaabHbIX TOCYAAPCTBEHHBIX CTAHIAPTOB BhICIIET0 00pa3oBaHus. CoracHoO
TpeOOBaHUSAM HOPMAaTHUBHBIX JOKYMEHTOB CAMOCTOSITENIbHAsE paboTa CTYI€HTOB SIBISETCS
00s13aTesIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTrO MpoLecca, TaK KaK OHa 00ecrieunBaeT
3aKpeIUIeHUE MOJTy4aeMbIX Ha JIKIIMOHHBIX 3aHATUSAX 3HAHUH IMyTeM MpUOoOPETEHHs HABBIKOB
OCMBICJICHHS U PACIIUPEHUs UX COJEP KaHUs, HABBIKOB PELICHUS aKTyaJIbHbIX IPOOIEeM
(dbopmupoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETCHIINN, HAYYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, TOATOTOBKU K CEMUHapaMm, 1a00opaTOpHBIM padoTaM, clade
3a4eToB M SK3aMeHOB. CaMocTosITeIbHAS padoTa CTYACHTOB MIPEICTABISAET COO0M COBOKYITHOCTD
ayJUTOPHBIX ¥ BHEAY TUTOPHBIX 3aHATUN U paboT. CamocTosTenbHas paboTa B paMKax
00pa30BaTENbHOTO MPOIIECCa B By3€ PEIIAET CIACAYIOLIUE 3a0aUu:

— 3aKpeIyIeHHue U pacllMpeHe 3HaHUi, yMEHUH, TOJy4YeHHbIX CTYACHTaMH BO BpeMs
ayJIMTOPHBIX U BHEAYJUTOPHBIX 3aHATHUM, IPEBPALLICHUE UX B CTEPEOTUIIBI YMCTBEHHON U
(bu3n4ecKoil 1esTeTbHOCTH;

— MIPUOOPETEHNE JONOTHUTEIBHBIX 3HAHUH ¥ HABBIKOB IO JUCHUIUIMHAM Y4eOHOTO TIaHa;

— (popMHpOBaHUE U PA3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
JeSITEIbHOCTBIO;

— pa3BUTHE OPUEHTALIMU U YCTAHOBKHU Ha KAUECTBEHHOE OCBOEHUE 00pa30oBaTeIbHOMN
IPOrpaMMBbl;

— pa3BUTHE HABBIKOB CAaMOOPIaHU3alNHY;

— (popMHpOBaHUE CAMOCTOSITEILHOCTH MBIIIUIEHUS, CHOCOOHOCTH K CAMOPA3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3allu;

— BBIpa0OTKA HAaBBIKOB 2(PPEKTHUBHOI caMOCTOATENBHOM MPO(}HEeCCHOHAILHONW TEOPETUIECKOH,
IPaKTUYECKON U yueOHO-UCCIIEJ0BATENIbCKOM e TETbHOCTH.

IHoaroroBka k sekunu. KauectBo ocBoeHUs CoJIepKaHNsl KOHKPETHON AUCLUIIINHBI
IPSMO 3aBHCUT OT TOT'0, HACKOJIBKO CTYJIEHT caM, 0€3 BHELIHET0 NMPUHYXJICHHs GopMuUpyeT y
ce0sl yCTaHOBKY Ha IOJyYEHUE Ha JIEKIUAX HOBBIX 3HAHUH, TONOJHSIOIMNX YK€ UMEIOLINECS 110
JAHHOM TucuMIUIMHE. BpeMs Ha NOArOTOBKY CTY/IEHTOB K JIByX4acOBOH JIEKLIUH 110 HOpMaTHBaM
cocTaBisaeT He menee (0,2 yaca.

IToaroroBka K NnpakTH4YecKOMY 3aHATHIO. [I0Ar0TOBKA K MPAaKTUYECKOMY 3aHATHIO
BKJIIOUYAET CIEAYIOLIUE JIEMEHTBI CAMOCTOSITENILHOM JIeATENbHOCTH: YETKOE MPEACTaBICHUE
LIEJIM U 3a]a4 €r0 IPOBEICHMS; BbIICIICHUE HABBIKOB YMCTBEHHOM, aHAJIMTUYECKOU, HAyUYHOU
JeSITEIbHOCTH, KOTOPBIE CTAaHYT PE3yJbTaTOM MpecTosIel paboThl. BripaboTka HaBBIKOB
OCYILIECTBIISICTCS ¢ IOMOIIBIO OJYYEeHUs1 HOBOM nH(popMauu 00 U3yyaeMbIX Mpoleccax 1 ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOW CTENEHH B IaHHOE BPEMSI CTYAEHT BIIaJ€eT METO/IaMU
HCCJIEI0BATEIBCKOM 1E€ATEIbHOCTH, KOTOPBIMU OH CTaHET I10JI30BATHCS HA IIPAKTHUECKOM
3aHsATHU. [ToAroTOBKA K MPaKTUYECKOMY 3aHATHIO HEPEIKO TpedyeT noadopa MaTepuana,
JTAHHBIX U CIIELMATIbHBIX HCTOYHHUKOB, C KOTOPBIMH MPEJICTOUT ydueOHas padota. CTyeHTHI
JIOJIKHBI IOMa TOJATOTOBUTH K 3aHATHIO 3—4 npumepa GopMyJINPOBKU TEMbI UCCIIEAOBAHNUS,
IPEJCTaBICHHOTO B MOHOTpa(usIX, HAyUYHBIX CTAaThsX, OTYETaX. 3aTeM OHU CaMOCTOSATEIIBHO
OCYIIECTBIISIFOT MTOMCK COOTBETCTBYIOIIMX UCTOUHUKOB, ONPEAEIAIOT aKTyaIbHOCTh
KOHKPETHOT'O UCCIIEI0BaHMS MTPOIIECCOB U SIBJICHUH, BBIACISAIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeNbCTBA aBTOPAMU HAayYHBIX pabOT LIEHHOCTH TOr0, YeM OHM 3aHHMaroTcs. B xone
CaMoro MPaKkTUYECKOTO 3aHATHUS CTYAEHTHI CHavyasa Mpe/ICTaBIIsAI0T HalIeHHbIE UMU BapUaHThI
(bOopMyIIMPOBKH aKTyaJbHOCTH UCCIIEOBaHMS, 00CYKIal0T UX U 00OCHOBBIBAIOT CBOE MHEHHUE O
HaWIyy4IllleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAaKTUYECKOMY 3aHATHIO 10 HOPMaTHBaM
coctapiseT He meHee (0,2 gaca.

IHoaroroBka k ceMuHapckoMy 3aHATHIO. CaMOCTOATENbHAS TIOATOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIOCOOHOCTH K YTEHUIO HAyYHOU U MHOM JUTEepaTyphl; Ha OUCK
JIOTIOJTHUTEIBHON MH(OpMAINH, TTO3BOJISTIONIEH ITyOxke pa3o0paThCcsi B HEKOTOPBIX BOMPOCAX; Ha
BbIJIEJICHHE NTPU padoTe C pa3HBIMU UCTOYHUKAMH HEOOX0IMMOI HHPOpMAIIH, KOTOopas
TpeOyeTcst I MOJTHOTO OTBETa Ha BOIIPOCHI IJIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHHUSI PAaBUIIbHO BHIMKMCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINUXCS HICTOYHUKOB



nHpopmaruu, opopMIIATh UX TI0 OMOIHOTrpaGUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYIIECTBIISITH aHAJIN3 BHIOPAHHBIX UCTOYHUKOB HH(POPMAIINH; HA TTOATOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 110 00CYKAaeMbIM BolpocaM; Ha (OpPMUPOBAHNE HABBIKA ONEPATUBHOIO
pearupoBaHus Ha pa3HbIE MHEHHSI, KOTOPHIE MOTYT BO3HUKATh MPU 00CYKICHUH TEX U UHBIX
HAy4YHBIX TpobsieM. BpeMst Ha MOATOTOBKY K CEMUHApy 110 HOPMAaTHBaM COCTABIISIET HE MEHEe
0,2 yaca.

IMoaroroBka k KoMI0KBUYMY. KOIIOKBUYM Mpe/icTaBiIsIeT COO0M KOJIJIEKTUBHOE
o0cy>xJieHue pazjiena JUCLUIUIMHBI HA OCHOBE CaMOCTOSITEIbHOTO U3yUEHUS 3TOT0O pas3zesna
ctyneHTamu. [loAroToBka k TaHHOMY BUIY YUEOHBIX 3aHSATHI OCYIECTBISECTCS B CIEAYIOIIEM
nopsike. [IpenonaBarens 1aeT COUCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIEAYET MOIYYUTh IPU
M3YYECHUHU OMPEENIEHHOTO MEePEUHs HayUYHbIX UCTOYHUKOB. CTyI€HTaM BO BHEAYIUTOPHOE
BpeMs HEOOXOIMMO TIPOYHTATh CIEIHALHYIO JINTEPATYPY, BHITUCATH U3 HEE OTBETHI HA
BOIPOCHI, KOTOpbIE OYAyT 00CYKIaThCS HA KOJUIOKBHYME, MBICIIEHHO C(QOPMYIUPOBATH CBOE
MHEHHE 110 KaXJI0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKXKYT HA 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 10 HOpMaTHBaM cocTaBiisieT He MeHee 0,2 yaca.

IMoaroroBka k KOHTPOJIBLHOM padoTe. KoHTponbHas paboTa Ha3HaYaeTCs MoCe
M3YYEHHUSI ONPEEIICHHOTO pa3/iena (pa3aenoB) JUCIUILUIMHEI U IPEICTaBIsIeT cO00M
COBOKYITHOCTh Pa3BEPHYTHIX MUChbMEHHBIX OTBETOB CTYJICHTOB Ha BOIIPOCHI, KOTOPHIC OHU
3apaHee MoJIy4aroT OT npemnoaaBarens. CaMocTosTeNnbHas IOrOTOBKA K KOHTPOJIBHOM paboTte
BKJTIOYAET B c€0sl: — M3y4EeHUE KOHCIEKTOB JICKIIUH, PACKPBIBAIOIINX MaTepHall, 3SHAaHHUE
KOTOPOTO MPOBEPSAETCS KOHTPOJIBHON paboTOil; MOBTOpEeHHE YyUeOHOT0 MaTepuaa, MoJIy4eHHOTO
IIPH MTOJATOTOBKE K CEMUHAPCKUM, MPAKTUYCCKUM 3aHSATUSM U BO BPEMS MX ITPOBEICHHUS;
M3YyYEHHE JOTOIHUTEIBHOMN JIUTEPATyPhl, B KOTOPOH KOHKPETU3UPYETCS COACPKAHME
MIPOBEPSAEMBIX 3HAHUI; COCTABJICHHE B MBICIICHHOUW (DOpME OTBETOB Ha MOCTABIICHHBIC B
KOHTPOJIbHOHM paboTe BOMpPOCHL; ((OPMUPOBAHHE MICUXOIOTHYECKON YCTAHOBKY HA YCIEIIHOE
BBITIOJTHEHHE BCEX 3aaHuii. BpeMs Ha MOATOTOBKY K KOHTPOJIBHOU paboTe M0 HOpMaTHBaM
cocTaBlsieT 2 yaca.

IoaroroBka k 3auyety. CaMoCTOSITETHHAS MTOJITOTOBKA K 3a4ETy JTOJKHA
OCYIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [[oAroToBka BKIIOYAET CIeyIOIIHe IeHCTBUS:
MIEPEYUTATh BCE JICKIIUH, & TAK)KE MAaTePUAITBI, KOTOPBIE TOTOBHIIUCH K CEMHUHAPCKUM H
MPAKTUYECKUM 3aHITHSIM B T€YCHHE CEMECTpPa, COOTHECTH ATy WH(OPMAIIHIO C BOMPOCAMH,
KOTOpBIC JaHbI K 3a4eTy, €CJIi HH(OPMAIIUU HEJTOCTATOYHO, OTBETHI HAXOIAT B TIPEIOKCHHON
npernoaaBareneM Iureparype. Pekomenayercs nenaTh KpaTkue 3amucu. Bpems Ha MOATOTOBKY K
3a4eTy [0 HOpMaTHBaM COCTABJIIET HE MEHee 4 4acoB.

IMoaroroBka Kk 3k3ameny. CaMocTOsITENIbHAS TOATOTOBKA K 9K3aMEHY CXO0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddepeniupoanabii. Ho 00bem yueOHOTO
MaTepuaia, KOTOPbI Hy>KHO BOCCTAHOBUTH B MAMSITH K 9K3aMeHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTEIHHO OOJIBIIIE, TTOATOMY TpeOyeTcs 0OJbIle BpEMEHH U YMCTBEHHBIX YCHIINN. BaxkHo
c(hOopMHUPOBATH LIETOCTHOE MPEICTABICHHUE O COACPKAHIH OTBETA HAa KaXKIBbIA BOMPOC, YTO
MpeJIoJIaracT 3HAHUE PA3HBIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIM UHOTO SIBIICHUS,
mpolecca, yMeHHe pacKpbIiBaTh (haKTOPbI, OMPENEISIONINe UX MPOTUBOPEUYNBOCTh, 3HAHHE UMEH
YUEHBIX, U3y4aBIIUX 00CcykaaeMyto npobiemy. HeoOxonumo Takke mpuBecTd HH(OPMALIHIO O
MaTepuaniax IMIUPUIECKUX UCCIEeIOBAaHU, YTO YKA3bIBAET Ha BCECTOPOHHIOIO TOJITOTOBKY
CTYZCHTA K 9K3aMeHy. Bpemsi Ha IOATr0TOBKY K 9K3aMEHY 110 HOpMaTHBAaM COCTABIISET 36 4acoB
IUTs OaKaIaBpoB.

B ®BI'OY BO «I'Y» opranuzammsi caMmOCTOSATEIbHON PabOThI CTYACHTOB
pernamentupyercs [lonoxxeHneM 0 caMOCTOATENbHON Pab0Te CTYIEHTOB, IPUHATHIM Y YEHBIM
coetoM UI'Y 22 urons 2012 r.
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7. OHEHOYHBIE MATEPHAJIbBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIUA

7.1. OIIeHO'leIe Cpeacrea TEKYLIEro KOHTPOJIsA

Bun konTpOs KouTponupyemsie TeMbl KonTponupyemsie
KOMIICTCHITUN

IIpoBepka momarHel paboTh Temal, rema2, tema3, temad, Temas VK-1, YK-6, OIIK-1

Cam.pabora Temal, rema2, tema3, temad, remas VK-1, YK-6, OIIK-1

[Ipumepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIS

1. JIeMOHCTpallMOHHBIN BapUAHT CaMOCTOATENIbHON paboThl Nel

1. Jaumer Bektopsl a=(6;0;8), b=(0;1), c=(1;3;2), u=(4;3), v=(-1;3;0). Haiitu T1e wu3
CJIEYIOIIMX BEKTOPOB, KOTOPBIE HMEIOT CMBICHT: a+2b; a-c; u+2b; a-(c+v); 2(b+u)-a; 3a-
4c.

2. Berumcnuth AmUHY BEeKTOpOB W3 ymp. Nel u ciemyroniue CKaJIpHBbIC MPOW3BEICHUS:
<a=b}: {arcl {\a} (a:c +2\‘> <4a +3¢-:\.~>: <a+\.;c—2a}= {Sa+2b:2b—c—50}

3. Omnpenenuth TUHEHHO 3aBUCUMEBIC M JINHEHHO HE3aBUCHMbIE HAOOPHI BEKTOPOB. B ciyuae
JUHEHHON 3aBHCHMOCTH yKa3aTh KO3((UIIMEHTHl HYJNEeBOW JMHEWHON KOMOWHAIUU. a)
x=(2;1), y=(1;2); 0) x=(2:1), y=(1,2), z=(4;4);

B) x=(1;1;0), y=(0;1;1), z=(1;0;1); r)x=(1;0;0), y=(0;0:0).
4. 3ammcarh pa3lIOKEHWE BEKTOPOB B  CTAaHJAPTHBIX 0a3ucaX COOTBETCTBYIOLIUX
. x=(2:00).
MPOCTPAHCTB:
v=(3:0:0), z=(21). a=(2:0;0;5). b=(13-2:-5).

5. 3ammcarth TapaMeTpUYECKHWe YpaBHEHHUS TMPSAMBIX, MPOXOIIIIMX dYepe3 TO4Ky < B
HaIpaBIIEHNH BeKTOpa  :

a) a=02-1), h=(13) : 6) a=(-302). h=(21-1) ; B)
a=02-141). h=(1:2.2:3)

6. CocraBuTh ypaBHEHHE IUIOCKOCTH, NMPOBENCHHOM uepe3 Touky A(2;5;-4) mapauieiabHO

X10X,
TUTOCKOCTH .
2

7. TlocTpouTh NONYNPOCTPAHCTBA B R COOTBETCTBYIOIIME CJIEAYIOIIUM JIMHEHHBIM
HEPABEHCTBAM:

a) 3xp+2xp = 5; 6) 3x1—2xp 26 . B) 2xy1—x7 2—2; r —3x1+xp =6 —
—-2x1+5x <0
(1 2) [0 1)
=5 o272 s) C=AB-B B
8. JlaHbl MaTPHLIBL: \ ‘ = 7/ Haiitu cnen marpunpl ¢ =45 -84 +4+5.
(2 0}
) i3 4 2"| B=|1 S:C i 3"}
_ T _m - =. g | 3 =

9. Beruucnuts MaTpuily D =(48) -C", rae 103 05 i

10. Pemuts ypaBHEHHE 44-3E+2X =0, IS




11. Hatitu mopsanok (pa3MepHOCTH), KOTOPBIA OOJDKHA WMETh MaTpHIa B 4TOOBI
b 9

T ;
MaTpuIa A" -Bopina KBaJPaTHOM, €CJIM MaTpHUIIA A ymeer MOPSIIOK 34

2. JIeMOHCTpaIlMOHHBIA BApUAHT CaMOCTOSTEIIbHON paboThl No2

Bprunciuts onpenenuren:

2 3 2 1

1 3 2 1
-

1 2 2 1

1 0 1 1

1 1 1 1

1 3 3 3
-

3 9 10 10

12 36 40 41

3. JIeMOHCTpalMOHHBIN BapuaHT CaMOCTOATEIbHOM paboThr Ne3

1) Pemuth cuctemy ypaBHeHH MeTosoM ['aycca

l' 5 .\'l - X 2 - X 3 = 0:
1%+ 2xy, + 3x3 = 14,
[4.\'1 + 3x, + 2x3 = 16

2) Haiitn pynnamenTanpnyto cucremy peuenuit (PCP) u obiee penieHue cucteMbl ypaBHEHHUH

Xp+ Xy + X3+ X +x5=0:

3) BbIuncauTh paHT MaTpHUIl U yKa3aTh OJUH Oa3uCHBIM MUHOD.

2 -1 1 3)
1

-4 2 =2

-4:i

4. JleMOHCTpAllMOHHBIM BapHAHT CAMOCTOSITEIHLHON paboThl Nod

1) Haiiti coOcTBeHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI MATPHIL;



N
]

11

A=|" A=
' 0 1

o
o

2) Haiitu coOcTBeHHbIE 3HAUYEHUSI U COOCTBEHHbBIE BEKTOPHI MaTpuilbl. MOXXHO JIU MPUBECTH
MaTpUIly K AUarOHATLHOMY BUAY?

-1 3 -1
A=(-3 5 -1
-3 3 1

5. JIeMOHCTpallMOHHBIN BapHAHT CaMOCTOATEIbHON paboThr No5

1) Onpenenuts, iBISETCS M KBaApaTuyHas opmMa 3HAKOOMPEAECTECHHOM:

2 2 2
O(x1.X2.X3) = 43X +6x1x3 + 2xx3 — 237 — 537 — 103

2) OnpenenuTh 3HAK KBaApaTUYHOU (POPMBI:

2 2 ) 2
fx)= .\'1" +2x5-2x, x,, XCR".

172
N 2 A iy - —p
f(x) 2x] 4.\,>+-.\1.\,,; XcR”.

) ) )
xX)=2x"+2xT +xT +2x,x
S &) 1 2 '3 1

o

7.2. OueHo4HbIe CpeAcTBA I IPOMEKYTOYHOM aTTecTaluu
Cnucok BONPOCOB /il IPOMEKYTOYHOM aTTeCTAlMM:
Bonpocwi k sx3ameny.

1. Bexropsl. JInHEHBIE ONIEpALIU HAJL BEKTOPAMH.

2. lonsarue 6a3uca. Koopnunatel BekTopa. JIMHEHHbIe omepanuy HajJ BEKTOpaMHU B
KOOpJAUHATHOU (hopme.

3. CkangpHO€ ITPOU3BENECHUE ABYX BEKTOPOB. KoopanHaTHas 3anuCh.

4. O01ee ypaBHEHUE IPSIMOM TMHUU Ha TIIIOCKOCTH.

7. ITapaMeTpudecKkue ypaBHEHUs IPSAMON JIMHUM.

8. Yron Mexay nNpsAMbIMU JIMHUSIMH Ha TUIOCKOCTH, €r0 BBIYHMCIICHHE.

9. CranmapTHbIi 6a3uc B R” Pasnowenne BEeKTOpa 1o 0a3ucy.

10. JIuneiinpie GyHKINU, YpaBHEHHS 1 HEPABEHCTBA.

11. MaTpuisl 1 MaTpu4YHbIE ONIEPALMH: TIOHITHE MATPHULIBL.

12. leiicTBUA ¢ MaTpULIaMHU.

13. Onpenenureny MaTpuIl 2-T0 MOPSIKA; OMPEACITUTETN MAaTPHIL 3-TO TTOPSIIKA.
14. Boluucienue onpeaenTesnss MaTpULbl N-MEPHOTO MOPsIKA.

15. Teopema 0 paBHOIPABUH CTPOK U CTOJIOIIOB OTMPEICTUTEISI.



16. ColicTBa onpeaeIuTENCH.

17. Cucrema NnMHEHHBIX YpaBHEHHH B pa3BepHyTod (opme 3amucH, TMOHATHE
COBMECTHOCTH U PEIICHUS CUCTEMBI.

18. BekTopHO-MaTpUyHbIE (POPMBI 3aMKUCH JIMHEHHBIX CHCTEM.

19. Meton uckmouenus ['aycca: cxema metoja.

20. JIuneiiHnas 3aBUCUMOCTh BEKTOPOB.

21. bazucel 1 pa3ioxKeHue BEKTopa 1Mo IpOU3BOJILHOMY Oa3ucy.

22. Kputepuii CylieCTBOBaHHS HETPUBHAJIbHBIX PELIEHUI OJJHOPOIHON CUCTEMBI.

23. O0OpaTHbIe MaTPHUIIBL: ONIPEACIICHUE, KPUTSPUN CYIIICCTBOBAHUS M CBOMCTBA 00paTHOM
MaTpHULIbIL.

24. ®opmya BIUMCICHUS 0OpaTHONW MaTPHIIBI.

25. PenieHne cucteM ypaBHEHUH ¢ 0OpaTUMOI MaTpuuei.

26. Pemenue o ¢popmynam Kpamepa.

27. PaHr MaTpulbl: ONIPEAEICHUE U TEOPEMA O PAHIe MaTPULIBI.

28. MeTo1bl BBIYUCIICHUS paHTa MaTPUILBI.

29. Panr u ycnoBusi 00paTUMOCTH MaTpPULIBI.

30. Teopema Kponekepa-Kamnennu.

31. Omnpenenenue COOCTBEHHOTO 3HAUEHUS MATPHULIbI; XapaKTEPUCTUUYECKUI MOIMHOM
(MHOTOUJIEH); COOCTBEHHBIC BEKTOPHI MaTPHIIBI.

32. JIuneitHast HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB U IMArOHAIU3ALIUAS MATPHIL.

33. CBs3b COOCTBEHHBIX 3HAUEHUH CO CJIEIOM U OMPECIUTEIEM MaTPUIIbI.

34. Heguaronanmsupyemsie (IeQeKTHBIE) MAaTPHUIIBL.

35. Onmnpenenenue kBagpatuyHod ¢opmel. llpencraBienne ¢ UCHOIB30BaHUEM
CUMMETPUYHON MaTPHULIbI U CKAJIIPHOTO MTPOU3BEACHUS.

36. 3nakoomnpeeneHHbIe KBaipaTHUHbIe (OPMBI U CHMMETPUYHBIE MATPHUIIBL; TPUMEPHI.

37. I'naBHble U Benyiue (YriioBble) MUHOPbI CHMMETPUYHON MAaTPHIIBL.

38. Kpurepuii 3HaKoOMmpeAeNeHHOCTH KBaapaTU4YHBIX (opMm (B TepMUHAX TJIaBHBIX
MUHOPOB).

IIpuMepbI OLEHOYHBIX CPEICTB I MPOMEKYTOYHOM aTTeCTALINM:

1. JleMOHCTpaIlMOHHBIN BapUaHT 3K3aMeHaIMOHHOTO OmeTta Nel

1) Beruncauts onpenenurens

1 00 -1
2 3 4
-3 45 9
—4 -5 6

0 4 -1

\
[ S I
o

11 4 56 5

o
|
[e—
Li
|
(o)}
.



3) OOpaTHBIC MATPUIILL: OMIpPEeICHIEe, KPUTEPUI CYIIIECTBOBAHUS U CBOMCTBA OOpATHOM
MaTpPHUIIBL.

2. JIeMOHCTpaIIMOHHBIN BapUAHT dK3aMeHAITMOHHOTO Ousera Ne2
1) Panr mMaTpuiisl: onpeaesieHue U TeopeMa O paHre MaTpuIlbl (C JOK-BOM).

2) Pemnthb cucremy, ykazaTh Bce HaOOpPbI HEU3BECTHBIX, KOTOPbIE MOTYT OBITH «CBOOOJIHBIMI)

(5x; +3x, +5x; +12x, =10,
2x, +2x, +3x; + 5x, =4,

x +7x, +9x; +4x, =2.

Ecnu cucrema COBMCCTHA, YKa3aTb KaKOC—HI/I6}’I[I) YaCTHOC PCUICHUC.

-1

B:io

PALS )

o W

4Y -5E=2B",
3) Pemuth ypaBHEeHME T,
3. JIeMOHCTpallMOHHBIN BapHaHT dK3aMeHAIMOHHOTO OuieTa Ne3

1) Haiitn coOcTBeHHBIE 3HaYeHHUS M COOCTBEHHBIE BEKTOPHI MAaTPUIBl. MOXKHO T NIPHBECTH
MaTpUIlly K AUaroOHaJIbHOMY BUAY?

0 1 0
A=|-4 4 0
—2 1 2
{2 0)
(34 2) B=[1 3] (13
p=cBy —c*.___ “7l1 0 <| o 5) “~lo 4}

2) BeIuucnuTh MaTpuIly rae :

3) Teopema Kponekepa-Kanemnmm

Pazpabotuuk: IToreBko Bacunuca [1aBinoBHa, kaH.¢pu3.-MaT.HayK, TOLEHT Kadeapsl
BBIYUCIIUTELHOW MaTEMaTHUKU U ONITUMHU3ALIHH.



