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1. IEJH 1 3AIAYA OCBOEHUS U CHUATIIAHBI

K OCHOBHBIM IIeJISIM OCBOCHUS TUCIUIUIMHBI «JInHEelHas anredpay clelyeT OTHECTH:

e (opMHpOBaHHE JHMYHOCTH CTYIEHTA, €ro HWHTEIUIEKTa W YMEHUS JIOTMUYECKH H
ITOPUTMUYECKU MBICIINTB;

e HayyHOE€ OOOCHOBaHUE MOHATHH JMHEWHOI anreOphl, MepBbIe CBEIACHHUS O KOTOPBIX
JTAFOTCS B CPEIHEN IIKOJIE;

® 3HAKOMCTBO C (DYHIaMEHTAJbHBIMU METOJIAMU HCCJICIOBAaHUS, aHAJIN3a U MPUMEHEHUS
MaTeMaTUYeCKUX MOJENIEH JIJIsl OLIEHKH COCTOSIHUS M MPOrHO3a Pa3BUTHUS ABJICHHI U IPOIIECCOB.

K ocHOBHBIM 3a71auaM OCBOEHUS AUCUUILINHBI «JIuHeitHas anreGpay cieayer OTHEeCTH:

B pesynbrare nzydenus oOy4daromuics JOHKEH: 3HATh:

® METO/bl JIMHEWHO anre0psl;

® BUJIbI I CBOMCTBA MaTpPHI], CHCTEMbI TUHEHHBIX anreOpandecKux ypaBHeHUH, N-MepHOe
JIMHENHOE IPOCTPAHCTBO, BEKTOPHI U JIMHEMHBIEC ONIEpalluy HaJl HUMU;

® OCHOBBI JIMHEWHOH anreOpbl, HEOOXOAUMBIE JJIsl PELICHUS IPAKTUYECKUX 3a/1a4; YMETh!

® HCIIOJIB30BATh amIapar JUHEHHON anreOpsl;

® [IPUMEHATh METOJBl MAaTEMaTUYECKOIO MOJACIMPOBAHUSA Ul PEIIEHUs NMPAKTHYECKUX
3a/1ad4;

BIIAJIETh:

® HaBBIKAMM PEILICHUS 3a]a4 JUHEIHON anreOpsl;

e HABBIKAMU NPUMEHEHUS COBPEMEHHOIO MATEMAaTHYE€CKOrO HMHCTPYMEHTapHs IS
peneHus NpakTUYECKHX 3a/1ay;

® METOJMKOM TNOCTPOCHMS, aHAIW3a W IPUMEHEHUsS MAaTeMAaTHYECKUX MOJENeu s

OLICHKU COCTOAHUA U IPOTHO3a PA3BUTHUA SIBIICHHN U mponeccoB.

2. MECTO JUCHHUILJIUMHBI B CTPYKTYPE OBPA3OBATEJIBLHON
IMPOI'PAMMBbI
HucuunnuHa «JIuneliHas anreOpa» sBisieTcss 4yacTbio Mopayns «Maremartuyeckue H
€CTECTBEHHO-HAYUHBIE TUCIUIUIMHBI» U OTHOCUTCS K JAUCLUILUIMHAM 00s3aTeNbHON yacTu OJ0Ka
bl «/lucuunnunsl (Momynu)» ydeOHoro maHa, cormacHo ®I'OC BO s HampaBieHus

noarotoBkyu 23.03.03 DkcruryaTanust TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB.



3. INIEPEYEHb IIVIAHUPYEMBIX PE3VYJIBTATOB OBYYEHHSA NO AUCIUIIVIMHE (MOAYJIIO),

UHIUKATOPAMHU JOCTUXKEHUA KOMIIETEHIIUI

Kox v HaumeHnoBanue

Koa n HauMeHOBaHUe HHIUKATOPA

Ili1anupyemMble pe3yJbTaThl 00yYeHUsI

KOMIIETEHIIM U aoctrxkennsi komnerenuuu (UJK)
OIIK-1. Cnocoben HNOIIK-1.1 Ucnonb3yer 3HaHHUS OCHOBHBIX | 3HATH: AJIEMEHTHI JUHEHHOMN anreOpsl, HEOOXOUMBbIC IS
MIPUMCHSITh 3aKOHOB MAaTEMaTHYECKHX W ECTECTBCHHBIX HAYK | pEIICHHS Kpyra 3aja4 ONTHMH3AIUH; OCHOBBI 0TOOpa U

€CTECTBCHHOHAYYHBIC U
oOIIenH)KeHEPHBIEC 3HAHMUS,
METO/Ibl MATEMaTHYECKOTO
aHaIM3a u

MOJICIIUPOBaHHS B
npodeccHnoHATEHOM
AeSATEIbHOCTH

JUTSL pEIICHUs TUIIOBBIX 3a7a4 MPoQeCCUOHATBHON
JIEATCILHOCTH

HNOIIK-1.2 Bnaneer ecTecCTBEHHOHAYYHBIMU U
0OIIIEeNH)KEHEPHBIMH 3HAHUSMH U METOJIaMHU
MaTeMaTUYeCKOro aHajliu3a W MOJICIUPOBAHUS B
poeCCHOHAIBHON IeATETHHOCTH

paHXUpOBaHKSA HHGOPMAITUH, HEOOXOIUMOM IS PEIICHUS
ITOCTaBJICHHOM 3a/1a4H.

YMeTb: IPUMEHSTh METO/IbI IMHEWHON anreOpsl IS pelieHus
Kpyra 3a7a4d ONTHMHU3ALMN; OTOUPATh U PaHXKUPOBATH
uH(bOpMaIIMIO, HEOOXOJUMYIO JUIS PEIICHUS TOCTaBICHHOM
3aJIauH.

Baanerb: ciocoOHOCTHIO BEIOOpPA ONTHMAIBHOTO METOIa
pCHIeHI/ISI HOCTaBJICHHOfI 3a4a4Ui B 3aBUCUMOCTHU OT 3adaHHBIX
YCIIOBUH, CIIOCOOHOCTHIO aHaIM3a HHPOPMAITMOHHBIX TOTOKOB.

COOTHECEHHBIX C




4. CTPYKTYPA Y COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O6beM TMCUMILIHHBI M BU/IBI Y4eOHOH padoThl

Buabl yueoHoii padoThI

O0BeM B yacax

OO0mas TpyA0eMKOCTh TUCITUTLIMHBI

108 (3 3a4eTHBIX eTUHMIL)

KoHnTtakTHas paboTa o0y4aronuxcs ¢ 16
npenojaasaresieM (BCero)

AynutopHas pabora (BCero), B TOM YHCIE: 16
Jlexknun 6
CemuHapbI, TPAKTUYECKUEC 3aHATHUS 10
JlaboparopHbie pabOTHI }
Bneaynuropnas padota (Bcero): 92
B TOM YHCIIE: -
KOHCYJIbTAIIMS 110 AUCHIUTUINHE

CamocTtosTenbHas pabota o0yyaroumxcs (BCero) 92
Bun npomexxyTouHOM aTTecTanuu JK3aMeH

oOyyJaromerocs




4.2 TemaTnuyeckuii MJIaH y4eOHO U CHUNIHHBI

HaumenoBanue pasaesioB u Buabl yueOHol padoThl, BKJIYAsA CAMOCTOATENbHYI0 padoTy o0yyaromuxca | KomnereHuuun
TeM U TPYAOEMKOCTh (B Yacax)
Bcero N3 Hux CamocrositeabH | KypcoBas | Konrponbnas
ayAMTOPHbIE asi pabora padora padora
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Tewma 1. [lonsiTue u npeacTaBICHUS 1 18 1 2 15 OIIK-1
KOMIUIEKCHBIX uncen. JleicTBus Hax
KOMIUIEKCHBIMU YHCIIaMHU
1 18 1 2 15 OINK-1
Tewma 2. Matpuiisl u onpeaeauTenu
Tema 3. Cuctembl TMHEHHBIX 1 20 1 2 17 OIIK-1
anredpandeckux ypasHenuit (CJIAY) u
UX METOJBI UX PEIIEHUS
1 17 1 1 15 OINK-1
Tema 4. Bextopsl. OcHOBHBIE Onepanuu
HaJ BEKTOpaMu
Tema 5 BekTopHOE TIPOCTPAHCTBO. 1 18 1 2 15 OIK-1
EBKNMI0BO IpOCTpaHCTBO
OIIK-1
Tema 6 CoOcTBEHHBIE BEKTOPEI 1 17 1 1 15
HToro nmo aucuumnjange 108 6 10 92




4.3 ConepxxaHue TMCUMILTUHBI «JInHeliHAA ajiredpay» 1Mo reMmam

Tema 1 «IloHATHe M TPeACTABJIEHUS] KOMILUIEKCHBIX umces. JleiictBusi Hax
KOMILJICKCHBIMH YHCJIAMM»

Muumas enununa. ['eomerpuueckoe H300pa’keHHE KOMILIEKCHBIX yucel. Moaynb u
apryMEeHT KOMIUIEKCHOTO 4YHuCla. AnreOpamueckas, TPUTOHOMETpPUYECKas W IOKa3aTelbHas
GbopMBI 3amucu KOMIUICKCHBIX 4Yucell. CIIo)KeHHE, BBIUMTAHUE W YMHOXKEHUE KOMIUICKCHBIX
yucen. @opmyna Myaspa. JlerieHue KOMIUIEKCHBIX yncell. M3Bneuenrne KopHer U3 KOMIUIEKCHBIX
yucen

IIpakTHYeckoe 3aHATHE

Pemenue 3agau. BeinonHenne kenc-3aJaHns

Tema 2. MaTpuubl U onpeaeJuTe n
[Tonsitue matpunbl €€ pazMepHOCTh. CII0OXKEHUE U POU3BEACHUE MATPHII, CBOMCTBA ITUX

JIeicTBUi ¢ Matpumamu. J[MCTprUOYTHBHOCTh YMHOXCHHSI OTHOCHUTEIIBHO CIIOKEHHUS MAaTpHIL.
YMHOXKEHUE MAaTpPUIIbI HA 4uciao. [IoHATHS eMMHUYHON W OOpaTHOM MaTpHIIbl. DJIEeMEHTapHbIC
JIEUCTBUS CO CTPOKaMU MaTpuilbl. JIMHETHAs 3aBUCUMOCTb CTPOK MaTpulibl. OCHOBHBIE CBOMCTBA
JIeTepMUHaHTa. MUHOp H anreOpandeckoe JOIOJIHCHUE 3JIEMEHTa MaTpuibl. PasiiokeHue
JETEPMUHAHTA IO 3JIEMEHTaM CTPOYKH WM crosiona. OnpeneauTenb MaTpUllbl € JIMHEHMHO
3aBUCHUMBIMHU CTPOUYKAMH.

[TonsiTre 6a3ucHOro MuHOpa MaTpuilbl. [loHsITHE paHTa MATPUIIKI 000 pa3sMEpHOCTH U
ero cpoiicTBa. CBsi3b MOHATHSI paHra MaTpHIbl C JMHEWHON 3aBUCHUMOCTBIO CTPOK. MeTonbl
HaXOXJIEHWS MHHOpa C TIOMOIIBIO 3JIEMEHTApPHBIX MPeoOpa3oBaHU CTPOK MATPHUIBI (METO[
CBEICHMSI K TpanenenaaabHOMy BUIY).

MeToapl HaxOXKACHUST OOpAaTHOW MAaTPHIIBI: C MOMOIIBIO anreOpanyecKux JTOMOTHEHHMA
AJIEMEHTOB W C TIOMOIIBIO 3JIEMEHTapHBIX MPeoOpa3oBaHHMl CTPOK MaTpuIllbl. MaTpudHbie
YpaBHEHUS.

IIpakTHYeckoe 3aHATHE

Pemenue 3amau. BrinonHenue keiic-3aaanus
Tema 3. Cucrembl JuHeliHbIX aaredpaumuveckux ypasHeHuili (CJIAY) m ux meroabl ux
pelieHus

3amucy CJIAY B MmarpuuHoit Qopme. [loHSATHE COBMECTHOCTHM CHUCTEMBI JIMHEWHBIX
anreOpandeckux ypaBHeHHH. MeTo/ peleHusl CHCTEMbI JIMHEWHBIX anreOpandecKux ypaBHEHUI
C TIOMOIIbIO OOPaTHOM MAaTPHIIHI.

Teopema Kponekepa Kanemnu. MeTonpl pemieHrs CHCTEMBI JIMHEHHBIX alre0panvdecKux

ypaBHeHmii: mpaBuiio Kpamepa, meron ['aycca n moaudunmpoBanusiii meros XKopaanal aycca.



IIpakTHyeckoe 3aHATHE
Pemrenue 3agad. BrinmonHeHnne kelc-3aaaHust

Tema 4. BeKTOPLI. OcHOBHbBIE onmepanuu HaJl BEKTOpaMu
Ilousrue BEKTOpa. JInHeiiHbIe onepanyvii HaAd BEKTOpaMH: CIIOKCHHE BCKTOPOB H

YMHOKCHME BEKTOpa Ha 4YHUCJIO, CBOMCTBA 3THX onepauui. IIpoeknus BekTopa Ha OCh.
Pa3noxxeHne BekTOpa IO OpTaM KOOpAMHATHBIX oce. Monyns Bekropa. Hanpasmisromue
KOCUHYCBI. JIeHCTBUS Haj BEKTOpaMH, 3aJaHHBIMU IpPOEKUUsAMHU. JIMHENHas 3aBUCUMOCTb U
HE3aBHCHUMOCTb CUCTEM BEKTOPOB.

CkanisipHOE€ IIPOM3BEIECHHE BEKTOPOB U €ro CBOWMCTBA. BbIpakeHue CKalsipHOTO
IIPOM3BEIICHUS Yepe3 KOOPAMHATBL. YTOJI MEXAYy BEKTOpaMu. BeKTOpHOe Ipou3BeleHUE
BEKTOPOB U €ro cpoiicTBa. IloHATHE OpueHTanMM TPOWKH BEKTOPOB. BbIpaskeHue BEKTOPHOTO
IIPOU3BEICHU YEPE3 KOOPAUHATHL. Y CIIOBUE KOJLIMHEAPHOCTH BEKTOPOB. HaxoxaeHue miomanu
napajuieJiorpaMmMa M TpeyroyibHuka. CMeIIaHHO€ MpPOU3BEIEHHE BEKTOPOB U €ro CBOMCTBA.
BolpaxkxeHue cMemaHHOro NPOU3BENEHUs uepe3 KoopauHaThl. OmnpeneneHue B3aUMHON
OpPHUEHTALlMM BEKTOPOB B  IIPOCTPAHCTBE. YCTAHOBJIEHME KOMIUIAHAPDHOCTH  BEKTOPOB.
Onpenenenue 00bEMOB MapauIeIenuIeia ¥ TPEYrolIbHOM MUpaMuIbl

IIpakTH4Yeckoe 3aHATHE

Pemenne 3amad. BeinonHenue kenc-3a1anus

Tema S BexTopHoe npocTpaHncTBo. EBK/IMI0BO NPOCTPAHCTBO
N-MEPHBIM BEKTOP M BEKTOPHOE IPOCTPAaHCTBO. JIMHEHHas 3aBHCHUMOCTb BEKTOPOB B

JUHEHHOM nMEpPHOM BEKTOpHOM mpocTpaHcTBe. IloHATne 0a3uca cuCTEMBbl BEKTOpPOB.
Paznoxenue BekTOpa mpocTpaHcTBa Mo Oasucy. Ilepexog k HoBomy Oasucy M cucTteMe
KOOpJAMHAT, MaTpula nepexoaa. HopmuposanHoe BeKTOpHOe nIpocTpancTBo. Hopma BekTopa.

Metpuka BBOIWTCA € NOMOIIBIO CKaJsIpHOro IpousBeneHusa. HepaBencrtso Komm-
ByHsIKOBCKOTO u HEPaBEHCTBO TPEYrOJIbHUKA. Teopema 0 CyILIECTBOBaHUU
OPTOHOPMHUPOBAHHOTO 0a3zuca BO BCSKOM N- MEPHOM €BKIUAOBOM IpocTpaHcTBe. [loHsTHe
JAuHeNHoro oneparopa. CBsi3b MEXIY MaTpHUIIAMU JIMHEHHOTO onepaTopa B pa3HbIX Oa3ucax.

IIpakTHYeckoe 3aHATHE

Pemenne 3agad. BrimosHeHne Kelc-3aaaHus

Tema 6 CoOCTBeHHBIE BEKTOPBI
[TonsiTHe CcOOCTBEHHOTO 3HA4YEHUS M COOCTBEHHOTO BEKTOpAa JMHEHHOTO OIepaTopa.

3aBUCHMOCTh MEXIY JAHArOHAIGHBIM BHIOM MATPHIBI JIMHEHHOTO OIeparopa B HEKOTOPOM
0a3uce 1 COOCTBEHHBIMH BEKTOPAMHU 00Pa3yIOIIMMHU ITOT Oa3wucC.

[Tpumep MaTemMaTUYeCcKOW MOAENHU MpoIlecca, MPUBOISIINICS K MOHITHIO COOCTBEHHOTO
BEKTOPa U COOCTBEHHOTO 3HAYCHUS MATPHUIIBI

HpaKaneCKoe 3aHsATHE



Pemrenue 3agad. BrinmosHeHne Kelc-3aaaHus

4.4. [lpakTH4yeckas NOAroTOBKA

HpaKTI/I‘leCKaﬂ IIOATOTOBKA PCAIM3YETCAd IMYTEM MHPOBCACHUA MNMPAKTHYCCKUX SHHHTI/Iﬁ,

npeayCcMaTpuBarOmux y4d4acCTue 06yqa101u14xc;{ B BBIIIOJIHCHUHU OTACIBHBIX 3JICMCHTOB pa60T,

CBSI3aHHBIX ¢ OyayIeit mpodeccuoHaNbHOMN NesITeTbHOCTBIO.

OObeM 3aHaTHI B (hOpME TPAKTUIECKON OATOTOBKU cocTapisieT 10 yacos.

Bup 3ansaTus Tema 3aHaTHA KoanuecTBo ®opma Koapl
qacoB MPOBEICHUSA KOMIIETCHIUN
IIpaktnueckoe | Tema 1. [lonarue u 2 Pemenue 3agau. OIIK-1
3aHsaTue 1 MpeACTaBICHUS Brimonnenue
KOMINIEKCHBIX YHCETL. Kelc-3a0aHus
JencTBus Haj
KOMILUIEKCHBIMH YHCIaMU
[TpakTrdeckoe Tema 2. Marpuist i 2 Pemenne 3agau. OIIK-1
3aHATHE 2 Brimonnenue
OTpEeICTUTENH o
Kelic-3aaHus
ITpaktnueckoe | Tema 3. CucreMbl 2 Pemenne 3amgau. OIIK-1
3aHsTHE 3 JMHEHHBIX anreOpanyecKux Beinonnenue
ypaBHenuit (CJIAY) u ux Kelic-3aaHus
METOJIbI HX PEIICHUS
[Tpaktuueckoe | Tema 4. BekTopsl. 1 Pemenue 3amay. OIIK-1
3aHsiTue 4 OcHOBHBIE OTlepaliu HaJT Brinosinenue
BEKTOPAMH Kelc-3aJaHus
[Tpaktuyeckoe | Tema 5 BekropHoe 2 Pemenue 3anau. OINK-1
3aHIATHE 5 MPOCTPaHCTBO. EBKIINI0BO Brinmonnenue
MPOCTPAHCTBO Kenc-3a1aHus
[TpakTHdeckoe Tema 6 CoBCTBEHHbIE 1 Pemenne 3amxau. OIIK-1
3aHATHE 6 Brinonaenue
BEKTOPBI o
KeHc-3aJanust

4.5. YueOHo-MeTOAMYeCKOE 00ecniedeHHe CaMOCTOSTEeIbHOI pPadoThl CTY/1€HTOB

CamocrosiTenpHas paboTa CTYIEHTOB MPETyCMOTPEHa YIECOHBIM TIJIAHOM IO JUCITUTIIIMHE

B 00beMe 92 yacos.

CaMocTrosTenbHas pa60Ta PCAIMN3YyCTCA B paMKax IMPOrpaMMbl OCBOCHHA NUCHHUIUIMHBI B

crenyrmux popmax:

- paboTa ¢ KOHCIIEKTOM 3aHATHUs (00paboTKa TeKCcTa);

- MpopaboOTKa TEMAaTHUKU CAMOCTOATEIbHOU paboThI;

- HalMCaHUe KOHTPOJIbHOW PabOTHI;

- MOUCK uHpopMaIuu B cetu «HTepHET» U IUTEpaType;
- BBINIOJIHEHUE UHIMBUIYATbHBIX 3a/JaHHI;
- IIOITOTOBKA K cAade 3adeTa, YK3aMeHa.

CaMocTosiTenbHas padoTa MPOBOJUTCS C IEIBIO:



- CUCTEMAaTU3ALMH U 3aKPEIUICHUS ITOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHHI 00YyJarOIIUXCS;

- YOIIyOJIeHHsI U PaCIIMPEHUS TEOPETUUECKUX 3HAHUH CTY/ICHTOB;

- (opMupoBaHus yMEHMH HCHONb30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIPAaBOYHYIO
JOKYMEHTAIUIO0, YUeOHYIO U CIIELUAJIbHYIO JIUTEPATypY;

- Pa3BUTHA MMO3HABATEIbHBIX CIOCOOHOCTEH M aKTUBHOCTH OOYYAIOMIMXCS: TBOPYECKOMH
MHHUIMATHBBI, CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OpPraHM30BAaHHOCTH; (HOpMUpPOBAHHE
CaMOCTOSITEJIbHOCTH MBIIUIEHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, COBEPILIEHCTBOBAHHUIO U
caMOOpraHu3aluu;

- Pa3BUTHIO UCCIIEI0BATEILCKUX YMEHUN CTYIEHTOB.

TexHosorus oOpraHu3aldd CaMOCTOSITENIBHOM  paboThl  OOyyaroummxcs BKIHOYAET
UCIOJIb30BaHUE HH(OPMAIIMOHHBIX U MaTEPUATbHO-TEXHUUYECKUX PECYpPCOB (puimaia:

-OMOIMOTEKY ¢ YMTAIBbHBIM 3aJI0M, KOMIIBIOTEPHBIE KJIACChI C BO3MOXKHOCTBIO paboThI B
WHTepHer;

-ayAUTOPHHU JUIsl CAMOCTOSTENbHON PaOOTHI.

Ilepen BbIMONHEHHEM OOYYAIOLUIMMHUCA BHEAYIUTOPHON CaMOCTOSTENBbHOW paboOThI
IIpenoaaBareiib MPOBOAUT KOHCYJIBTUPOBAHME 110 BBINOJIHEHUIO 3aJaHUs, KOTOPBIA BKJIFOYAET
[eNb 3alaHusi, €ro COJAEP)KaHMs, CPOKH BBIIOJHEHUS, OPUEHTHPOBOYHBIA 00BEM pPabOTHI,
OCHOBHbIE TpeOOBaHUS K pe3ybTaTaM pabOThl, KpUTEPUU OLIEHKH.

Bo BpeMmsi BbIMONHEHUs 00y4yaroIIMMUCS BHEAYAMTOPHOW CaMOCTOSITEIbHOM PabOThHl U
Opu HeoOXOAWMOCTH NpenojaBaTeilb MOXET IPOBOAUTh WHAWBUIYAIbHbIE W TPYIIOBbIE
KOHCYJIbTAIIUH.

CaMmocrosiTenbHasi paboTa MOXKET OCYIIECTBIATHCA HWHAMBUAYAJIBHO WM TpyINIaMu
0o0y4aromuxcst B 3aBUCUMOCTH OT LeNH, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSATEIbHON
paboThI, YPOBHS CII0)KHOCTH, YPOBHS YMEHHUH 00yUarOIUXCsl.

KoHTposib camocTosTenbHON paboThI CTYAEHTOB IPEyCMaTPUBAET:

-COOTHECEHUE COJIEPKAHUS KOHTPOJIA C IeNIIMU 00yUeHus;

-00bEKTUBHOCTH KOHTPOJIS;

-BAINJHOCTh  KOHTPOJA (COOTBETCTBUE MPEABABIAEMBIX 3aJaHMM  TOMY, 4YTO
IpeJnoiaraeTcs MpoBEPUTH);

-nuddepeHuanio KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHAIIOB.

@DopMbI KOHTPOJISE CAMOCTOSTENIEHONU PaOOTHI:

-IPOCMOTP U POBEPKA BBIMOJIHEHHUS CAaMOCTOATENbHOM paboTHI MpenojaBaTeieM;

-OpraHu3alys caMoNpOBEPKH, B3aUMOIIPOBEPKH BBIIIOJHEHHOTO 33/1aHUS B IPYIIIIE;

-00CY)XJIeHHE Pe3yIbTaTOB BHITIOJHEHHON PabOThI HA 3aHSTHH;



-IPOBEICHUE TUCEMEHHOTO OTIPOCa;
-MPOBEICHUE YCTHOTO OMNpPOCAa; OpraHW3alusi W IMPOBEICHUE WHIANBUIYAILHOTO
cobecenoBaHUS,

-Opranu3aniys U IMpoOBCACHUC CO6€C€I[OBaHI/I5[ C rpynnoﬁ.

5. OuneHo4Hble MaTEePHAJIBI 110 IMCIUIITIUHE
@OHJT OLEHOYHBIX CpPEACTB [0 JUCUUIUIMHE (MOAYJIO) BKIJIIOYAET OLIEHOYHBIE
MaTepHalibl, HaIIPaBJIEHHbIC HAa IPOBEPKY OCBOECHUS KOMIIETEHLIUH, B TOM YMCJI€ 3HaHUH, yMEHUN
U HaBbIKOB. DOHJ| OLICHOYHBIX CPE/ICTB BKJIKOYAET OLCHOYHBIE CPEJCTBA TEKYLIEro KOHTPOJI U
OLICHOYHBIE CPEACTBA IPOMEKYTOUHON aTTECTALIUU.
@OHJI OLICHOYHBIX CpPEeACTB MO AucuuiuimHe npuBenéH B Ilpunoxenun 1 (donn

OILICHOYHBIX CPEJICTB) K paboueil mporpamme TUCHUTUIMHEIL.

6. YueOHO-MeToANMYECKOE H MATEPHAIbHO-TeXHHYECKOe o0ecrevyeHne TUCHUIIHHBI
6.1  Ilepevenp y4yeOHBIX H3AaHUI U YU€OHO-METOIUYECKUX MATEPUAIIOB JIUIsI OCBOCHUS
JUCLUIUIMHBI

OcHOBHas JIUTEpaTypa:

1. Bboromomnos, H. B. Maremaruka : yaeOHuk s By3oB / H. B. Boromomnos, I1. U.
Cawmoiinienko. — 5-e u3., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022. — 401 ¢. —
(Beiciiee obpasoBanume). — ISBN 978-5-534- 07001-9. — Tekct : SIeKTPOHHBIH //
Oo6paszoBatenpHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468633CyxotuH,
A. M. Bricmas MaTemMaTtuka. AJbTepHATUBHAS METOJIOJIOTHS MPETIOIaBaHus : yueOHOe Tocooue
st By3oB/ A. M. Cyxorun, T. B. Tap6okoBa. — Mocksa : UsnarensctBo [Opaiit, 2022. —
223 c. — (Beiciee o6paszoBanue). — ISBN 978-5-9916-6517-9. — Tekcr : 31neKTpOHHBIH //

Oo6pasoBartenpHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/490251

2. [[umaues, B. C. Bricmas marematuka. [lonnsiii kypc B 2 1. Tom 2 : yueOHUK s
By30B/ B. C.Ilumaues ; mox penakmueit A. H. TuxonoBa. — 4-e¢ wu3m.,, WcCOp. W JOIM. —
Mocksa : UznatensctBo FOpaiit, 2022. — 305 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-07891-6. — Tekcr : snexTponHblid // OOpazoBatenbHas riardpopma IOpaiit [calfT]. —

URL: https://urait.ru/bcode/490994

3. byrpos, f. C. Breicimas marematuka B 3 1. T. 1. JIuddepenmansHoe u UHTETpaIbHOE
ucuucienue B 2 kH. Kuura 2 : yuebnuk ams By3os / f. C. byrpos, C. M. Hukonbsckuit. — 7-¢
u31., crep. — Mocksa | M3natensctBo HOpaiit, 2022. — 246 c¢. — (Bpicuiee obpa3oBanue). —
ISBN 978-5-534-02150-9. — Tekcr : anekrpoHHbid // OOpa3zoBarenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/491316



https://urait.ru/bcode/490251?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/490994?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/491316?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d

4, byrpos, f. C. Breicmas maremarnka B 3 T. T. 2. DnemMeHThl JMHEWHOW anreOpbl U
aHaTUTHYECKOW Treomerpu : yueOHuk i By3oB/ . C. byrpos, C. M. Hukonbckuii. — 7-¢
u3M., crep. — Mocksa : M3garensctBo FOpaiit, 2022. — 281 ¢. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-03009-9. — Tekcr : anekTponHbiid // O6pa3oBatenbHas miatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/488877

S. Hynaes, A.C. Cneuunanbubie ¢yHkiuu B 2 4. Yacte 1| : crnpaBoyHHK aisi BYy30B /
A. C. lynaes, B.W. lllnerukoB. — Mocksa: W3znatensctBo FOpaiit, 2022. — 417 c.—
(Beiciiee  obpazoBanme). — ISBN 978-5-534-07664-6. — Tekcr : 2ieKTpoHHBIA //

O6pasosarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492233

6. Kopuuenko, H. A. Bricmas marematnka : y4yeOHO-MeToauueckoe mocobue / H. A.
Kopuuenko. — Mocksa : PYT (MUUT), 2019. — 76 c. — Tekcr : snexTpoHHbI // Jlanp :
sneKTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/175718

JlonoJTHUTENbHAS TUTEepaTypa:

1. KommnekcHsle umcna :  ydeOHO-MeToAmueckoe mocobme / cocrtaBurens H. B.
CrapkoBckad. — Bonorga : BIMXA um. H.B. Bepemaruna, 2015. — 54 c¢.— Tekcr:
3JICKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOJIMOTEYHAS cUcTeMa. — URL:

https://e.lanbook.com/book/130711

2. bynun, A. W. OObikHOBeHHBIE auddepeHnnanbHble ypaBHEHUS M WX TMPHIOKEHHS !
yueOnoe nocobue / A. M. byaun. — Kypck : Kypckas I'CXA, 2015. — 253 c.— Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:

https://e.lanbook.com/book/134799

HuaTepHET pecypchl:

1. http://eek.diary.ru/p48574979.htm — sekTpoHHBII aspec caiiTa 0 MaTeMaTHKeE.

2. http://eek.diary.ru/p48039823.htm — sneKTpOHHBI ajapec caiiTa Mo MaTeMaTHKe.

3. http://eek.diary.ru/p67723918.htm — 37eKTpOHHBIIH aJpec caiTa MO0 MaTeMaTHKE.
Menunamartepuaibl:

1. XKuzup 1o 3akonam Martematuku | Bompoc waykm // Hayka 2.0 @ —
https://youtu.be/47yKtaxy7iM

2. MOXHO JIM  HOBEPATH MATEMATUKE? | 1Q //  SciOne —

https://youtu.be/ZTZjFz8HPUM

3. Bcé mnpo mnpsamoyronbHbi TpeyronbHUK 3a 15 wmunyr // bopuc TpymwmH —

https://youtu.be/AY c2zwzH6dw

4. Bcé mnpo paunmonanmeHpie uymcna 3a 10 munyr //  bopuc TpymwmH < —

https://youtu.be/gvRk8Y 1yHJI



https://urait.ru/bcode/488877?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/492233?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://e.lanbook.com/book/130711
https://e.lanbook.com/book/134799
https://youtu.be/47yKt4xy7iM
https://youtu.be/ZTZjFz8HPUM
https://youtu.be/AYc2zwzH6dw
https://youtu.be/qvRk8Y1yHJI

5. JlexapToBBI KOOPJIMHATHI Ha TUIOCKOCTU. PaccTostHMEe Mexay Toukamu // Bumeoypoku

marematuku — https://youtu.be/aGenWtWQV1s

6. Koopaunats! Ha mnockocth // [laBen bepaos — https://youtu.be/zXashxzT87Q

7. MmuoxectBa. YucnoBeie mons // CypommatoB Cepreét  BmagumupoBuy —

https://youtu.be/bKtQ5EJXAec

8. MHoecTBO JEHUCTBUTENBHBIX quce // Bopuc Tpymux —
https://youtu.be/6hwENpPQgKPO
0. Cuctemsl koopaunar // dU / dV stud — https://youtu.be/TFg2wkcZi08

10. Teopema Iludaropa // Markyner-ipuBer! :: Ausekceit CaBareeB m Ko —

https://youtu.be/XdcBWWFURAS

11. [Tonsitme ymcna. Yacte 1. Harypanwabie uncina. Ilensie umcna // InternetUrok.ru —

https://youtu.be/EBv4v1iODG1E

12. [Tonsstue uymcma. Yacte 2. [pobu. Pammonanpubie uncna // InternetUrok.ru —

https://youtu.be/0Zu6hZxtPD8

13.  Brruucnenue ompexpenutenss npu nomonmm nepecraHoBok // Ilasem IllecromamoB —

https://youtu.be/\WvIgKvCKxJ4

14. Kak Beruucnare ompenenutenu 2 u 3 mnopsaakoB? // Bumeoypoku mareMaTuku —

https://youtu.be/rugkk5-zYTo

15. MatpuuHblif METOJ| pelleHusl cucTeM JIMHENHHbIX ypaBHeHui // Ilaen IllecronmanoB —

https://youtu.be/SsvQY -ttBOk

16. Merton T'aycca pemieHust cucrteM JuHeWHbIX ypaBHeHuil // IlaBen IlecromamoB —

https://youtu.be/evDUmzR5T X0

17. Merton T'aycca pemeHust cucreM JMHeWHbIX ypaBHeHuil 2 // IlaBen IllectomanoB —

https://youtu.be/sS87yjF-7Ew

18.  Metox Kpamepa permieHust cucteMbl JTUHEHHBIX ypaBHeHUH / Buneoypoku MaTeMaTuku

— https://youtu.be/0iig32aUgBw

19.  Oo6parnas matpuna // I[TaBen bepmos — https://youtu.be/MjSQzo7dXok

20. Onpenenutens Matpuiisl // [TaBen bepnos — https://youtu.be/k5fPjn0IVSE

21.  Ilpocreiimme muHelinble ypaBHenus // [1aBen bepmos — https://youtu.be/3MfoO0fpHPzM

22. Cucrembl nuHeilHbIX ypaBHeHuit // CypomnaroB Cepreii BnagumupoBuu —

https://youtu.be/Bfaz6Cy32CA

23. Cucremsl JMHENHBIX ypaBHEHUI / ITaBen [ecTonanos —

https://youtu.be/SriCnsNOpwY

24, Kanonuueckuii BuJ KpuBOM 2 (BTOpOro) Mmopsiika JOCTYMHO M Ipocto // Belcmias

MaTeMaTHKa JOCTYITHO U pocTto — https://youtu.be/wDW5JwrAQIE



https://youtu.be/aGcnWtWQV1s
https://youtu.be/zXashxzT87Q
https://youtu.be/bKtQ5EJXAec
https://youtu.be/6hwENpQqKP0
https://youtu.be/TFg2wkcZi08
https://youtu.be/Xdc8WWFURA8
https://youtu.be/EBv4v1ODG1E
https://youtu.be/0Zu6hZxtPD8
https://youtu.be/WvIgKvCKxJ4
https://youtu.be/ruqkk5-zYTo
https://youtu.be/SsvQY-ttBQk
https://youtu.be/evDUmzR5TXQ
https://youtu.be/sS87yjF-7Ew
https://youtu.be/0iiq32aUqBw
https://youtu.be/MjSQzo7dXok
https://youtu.be/k5fPjn0lVsE
https://youtu.be/3Mfo0fpHPzM
https://youtu.be/Bfaz6Cy32CA
https://youtu.be/SrjCnsNQpwY
https://youtu.be/wDW5JwrAQlE

25.  JlexaproBa cuctema koopaunat // ITasen Illecromamos — https://youtu.be/40txOsyckhA

26.  YpaBHeHue npsMoii Ha rutockoctu // Buneoypoku matemaruku — https://youtu.be/-0E-
SuRworY
217. YpaBHeHHEe ~ TPSMON: meron  Tpéx  Touek //  Ilaem  bepmoB  —

https://youtu.be/KKammaopXk8

28.  VYpaBHenuss mnpsmod Ha 1iockocth // CynommatoB Cepredr BrnagumupoBnd —

https://youtu.be/kl70Q8d-WpRo

29. Omnunc, mapabona u runepboma. Konwueckue ceuenmss // bopuc Tpymmn —

https://youtu.be/qTzbHGuwY KO0

30. bunom Hseiotona // Markyner-npuBer! :: Anekceit CaBBateeB u Ko —
https://youtu.be/Y XY QmxLDtMw
31.  Bcé mpo mporpeccuu 3a 15 munyt // Bopuc Tpymun — https://youtu.be/IZRY 6sbyWG8

32.  IIpenmen nocnenosarenbuoctH // bopuc Tpymmu — https://youtu.be/ZmwdHAhVSPM

33.  Ilpenmen 4uciOBOW MOCIENOBATEIBHOCTH — omnpezeneHue u npumepsl // [laBen Bepmos

— https://youtu.be/dMVR xyil7U

34. CpolicTBa TMpenesoB MOCIENI0BaTeIbHOCTEH, CBsI3aHHBIE ¢ HepaBeHcTBamu // bopuc

Tpymmu — https://youtu.be/WTjfi-eqL7E

35.  Tpeyrompauk Ilackanms 1. Iloctpoenme «cBepxy BHu3» // GetAClass - IIpocto

Mmaremaruka — https://youtu.be/0bhpfZgZI Ak

36. Tpeyronsuuk Ilackans 4. @opmyna Ounoma // GetAClass - IIpoctro marematuka —

https://youtu.be/\WJ ml-Aixj4

37. ['padux byHKINH, coJiepxKaniei MOYJTh /l [TaBen bepnos —
https://youtu.be/s7G25pBnUKS

38. 3aganus Ha  obOnmacte  3HaueHud  ¢ynkumm //  [laBenm  IllecromanoB  —
https://youtu.be/yHbQticz7to
39.  Kak noctpouts rpaduk ¢pyukuuu // bopuc Tpymmn — https://youtu.be/HHd5v-ne60c

40.  Ksagparnunas ¢yakuus u e€ rpapuk // IlaBen bepmo — https://youtu.be/4M-
NUGZmTiU
41.  Ooparnas ¢pynkuus / bopuc Tpymmn — https://youtu.be/LQZa7vPkqgc

42. OcHoBHble 351eMeHTapHble QpyHkuuu. Pemenue 3ananuii / Bugeoypoku mareMatuku —

https://youtu.be/LpKillYAg-I

43. Yo takoe obnacte onpeneneHus GyHKIMU U Kak e€ HaiiTu // Bugeoypoku MaTeMaTHKU

— https://youtu.be/yOfOMvzvims

44, beckoneuno mainbie u 0eckoHeuHO Oosbmive BenuuuHbl. [loHsTHE TIpeaena ¢yHKmu //

Buaeoypoku matematuku — https://youtu.be/bxqjufIBF11



https://youtu.be/40txOsyckhA
https://youtu.be/-0E-5uRworY
https://youtu.be/-0E-5uRworY
https://youtu.be/KKammaopXk8
https://youtu.be/kI7Q8d-WpRo
https://youtu.be/qTzbHGuwYK0
https://youtu.be/YXYQmxLDtMw
https://youtu.be/lZRY6sbyWG8
https://youtu.be/ZmwdHAhVsPM
https://youtu.be/dMVR_xyiI7U
https://youtu.be/WTjfi-eqL7E
https://youtu.be/0bhpfZgZIAk
https://youtu.be/WJ_ml-Aixj4
https://youtu.be/s7G25pBnUK8
https://youtu.be/yHbQticz7to
https://youtu.be/HHd5v-ne6Oc
https://youtu.be/4M-NUGZmTiU
https://youtu.be/4M-NUGZmTiU
https://youtu.be/LQZa7vPkqqc
https://youtu.be/LpKilIYAq-I
https://youtu.be/yOfQMvzv1ms
https://youtu.be/bxqjufIBF1I

45, HenpepsiBHOCTh yHKIIMM B TOuke. HenpepbiBHOCTS MHOTOUIEHOB // Bopuc Tpymma —

https://youtu.be/nXUEwQ7DWkw

46. Onpenenenne mnpeaena ¢ynkinuu. Pemenwe 3amau // Bupeoypoku MareMaTHKH —

https://youtu.be/VrPfmLryri0

47. [Ipenen dyukmuu. Onpenenenue npenena dyakuun "mo Komm" u "mo I'eitne" // Bopuc
Tpymmn — https://youtu.be/UzfAt6DoN3E

48. [Mpenen ¢yakmuu. Teopembl o mpeaenax // Buaeoypoku MareMaTHKd —
https://youtu.be/K-5]NtzN3tl
49.  CsoiictBa npeaenos ¢pyukimu // bopuc Tpymun — https://youtu.be/Nx2GgsolBQO

50. Touku paspeiBa. Oynkunu dupuxiie u Pumana. Pa3peiBbl MOHOTOHHBIX (DyHKIHA //

Bbopuc Tpymmn — https://youtu.be/mxP1Ig2Ejvw

51. HaubGonbiiee u HauMmensblnee 3HadeHwe (yHKiuu Ha otpeske // IlaBen bepmoB —

https://youtu.be/BjinC6cN2ds

52. [lpu3naku  Bo3pactanuss W yObiBaHus  ¢ynkumum //  Ilasenm  bepmoB —

https://youtu.be/H8QdnSLbzAA

53. [Tpon3BoaHas MIPOM3BEICHUS u YaCTHOI'O // [TaBen bepnos —
https://youtu.be/ArR5j]IHNCr0
54.  TlpowusBoanas cioxuo# pyukiuu // I[TaBen bepaos — https://youtu.be/SoBfRUp8ofQ

55.  Tlpowmssosanas. Hauano // Bopuc Tpymmn — https://youtu.be/sSnyhOXFLgc

56. [Tpocreiimme mnpaBwia  BblUMCIEHUs  npousBoaHbix //  IlaBem  bepmoB —
https://youtu.be/8QMq7sd5-h4
57. VYpaBuenue kacatensHoi // [TaBen bepaos — https://youtu.be/eEgRt98rFQO0

58. Yo TaKoe IIPOU3BOIHAS byHKIUN? // [TaBen bepnos —

https://youtu.be/OO2RUE6 YDO

59. 3aMeHa TiepeMeHHOH B HeompenenéHHoM uHTerpane //  Ilaen bepmoB —

https://youtu.be/RvCDg4K1o0KM

60.  Hurerpuposanue 1o uactsm // [1asen bepmos — https://youtu.be/cu8SYqWKz_E

61.  HecoOctBennsie nnterpainsi // [TaBen lllectonanos — https://youtu.be/0c2hvhso3 M

62. OnpenenéHuplii uHTErpan — TmoOHATHE W Bbluucienue // IlaBen bepmoB —
https://youtu.be/MKNGlueZmYc
63.  ITlpomssoanas u unterpain // InternetUrok.ru — https://youtu.be/ArJ JGY10DY

64.  Tabmuua nepBooOpasnsix // [TaBen bepaos — https://youtu.be/2]RWT6LB2Pc

65. ®opmyna Hetotona-Jleitbnuna. Uro Takoe nepoobpazHas u unrterpai // bopuc Tpymun

— https://youtu.be/2IFUgZjhOH8



https://youtu.be/nXUEw07DWkw
https://youtu.be/VrPfmLryri0
https://youtu.be/UzfAt6DoN3E
https://youtu.be/K-5jNtzN3tI
https://youtu.be/Nx2GqsolBQ0
https://youtu.be/mxP1Ig2Ejvw
https://youtu.be/BjinC6cN2ds
https://youtu.be/H8QdnSLbzAA
https://youtu.be/ArR5jIHNCr0
https://youtu.be/SoBfRUp8ofQ
https://youtu.be/sSnyhOXFLqc
https://youtu.be/8QMq7sd5-h4
https://youtu.be/eEgRt98rFQ0
https://youtu.be/OO2RUE6_YD0
https://youtu.be/RvCDg4K1oKM
https://youtu.be/cu8SYqWKz_E
https://youtu.be/0c2hvhso3_M
https://youtu.be/MkNG1ueZmYc
https://youtu.be/ArJ_JGY10DY
https://youtu.be/2jRwT6LB2Pc
https://youtu.be/2lFUgZjhOH8

66. Uro Takoe mepBooOpa3Has W HeomnpeaenéHHbii wuHTerpan // Ilaen bepmoB —

https://youtu.be/MHEJRCZ7q7E

67. Uro TaKkoe nepBooOpazHas byHKIIUN? // [TaBen bepnos —
https://youtu.be/BSUTLOMzYBM

68. YcnoHblid  3kctpemym  u byHkuums — Jlarpamxka //  IlaBem  bepmoB  —
https://youtu.be/nZMbh_8VIr0

69. OyHKIMU HECKOJBKUX INepeMeHHbIX. BBenenue B monsarue // IlaBen IllectomanoB —
https://youtu.be/dmM3-NvDKt8

70. ODYyHKIIUA HECKOJIBKHX TMEepeMEHHBIX. ['paduk (YHKIMM HECKOJbKHX TEPEeMEHHBIX //

[MTaBen Ilecromanos — https://youtu.be/bZmQZQMMcKkY
71.  Yacrusie npousBosubie // [TaBen bepmos — https://youtu.be/c dsX6KEITQ

72. Kak mwayuuThcs pemars 3agauyd  Ha BepositHocth? // bopuc Tpymun —
https://youtu.be/uQipw8zMijgl

73. Knaccuueckoe ompenenenue  BeposiTHocTd  //  Bupgeoypokwm — maremMatukm  —
https://youtu.be/ZhiEPU7D4VU

74. HauanpHble cBeleHUss 0 MaTeMaTH4ecKkoil craTuctuke // Bumeoypoku maremMaTtuku —
https://youtu.be/lvlyQJZfgRk

75. [Tonsitme BepostHOCcTH. Kitaccuueckoe ompezeneHue BeposSTHOCTH // Bumeoypoku

marematuku — https://youtu.be/HPaMEQxI610

76. [Tpumep permeHus

https://youtu.be/gs2ibQDI7mc

3ajaud 1o Teopun BepostHocted // IlaBenm bepaoB —

77.  Teopwus BepositHocteit // InternetUrok.ru — https://youtu.be/oHQfAmMBvV7SM

78. Teopuss BepositHocTedt 1: nBa kybOuka // GetAClass - Ilpocto marematmka —

https://youtu.be/mYAfKFdr8g8

6.2 [lepeyeHp MaTepHATLHO-TEXHUYECKOTO, IPOTPAMMHOTO 00ECTICUSHHS

HaumenoBanue HaumeHoBanue OcHaleHHOCTh Ilepeuenn
AHCHHUTITHHBI CIeNMATbHbBIX CIeNNAJTbHbIX JIMIEH3HOHHOT'0
(Mmonpy.Js), NoOMelleHu U NoMelleHul u MPOrpaMMHOIO
MPAaKTHK B NMOMeILUEeHUH 11 MOMeLIeHU M Asd ol0ecreyeHusl.
COOTBETCTBMH C | CAMOCTOATEJIbHOM CaMOCTOSTEJIbHOMN

Y4eOHBIM INIAHOM padoThI padoThI

b1.0.37.01 Kabuner marematuku | YueOHBIE MeCTa, Microsoft Windows XP
Jluneiinas anredpa 000py10BaHHBIE Professional Microsoft

OnouHOI Mebeblo,
KOMITBIOTEpaMH C
BBIXO/IOM B CE€Th
MHTEpHET, paboyee
MECTO TPEroaaBaTesisi B

Office 2010
Kaspersky Endpoint
TSI OU3Heca
KoncynprantlIimtoc



https://youtu.be/MHEjRCZ7q7E
https://youtu.be/B5UTLOMzYBM
https://youtu.be/nZMbh_8VIr0
https://youtu.be/dmM3-NvDKt8
https://youtu.be/bZmQZQMMckY
https://youtu.be/c_dsX6KErTQ
https://youtu.be/uQipw8zMjgI
https://youtu.be/ZhiEPU7D4VU
https://youtu.be/lvJyQJZfgRk
https://youtu.be/HPaMEQxI61o
https://youtu.be/qs2ibQDl7mc
https://youtu.be/oHQfAmBv7SM
https://youtu.be/mYAfKFdr8g8

COCTaBe CTOJI, CTYI,
Tym0a, KOMIIBIOTED
MIpEno/iaBaress ¢
BBIXOJIOM B CETb
WHTEPHET, dKpaH,
MYJIbTUMEAUNHBIN
MIPOEKTOP,
TEMaTHU4ECKHE CTEH/bI,
MPE3EHTALMOHHBIN
Aynuropus st MaTepuan
CaMOCTOSITEIIbHOU
paboThI VYyebOHbIC MecTa,
000pyI0BaHHBIC
0104HOI MeOebIo,
KOMITBIOTEPAMH C
BBIXOJIOM B CETh
WHTEPHET,
MHOTO(YHKIIMOHAIbHOE
YCTPOMUCTBO

7. MeToau4yecKkue peKOMeH/IAlMHU 110 00y4eHHUIO JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIH/I0B

OO0ydeHue Mo TUCHUILIMHE 00YYaIOIIUXCS ¢ OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 3J10POBbS
OCYIIECTBIISICTCSI C y4ETOM OCOOEHHOCTEH MCUXO(PHU3NUECKOTO Pa3BUTHS, WHIAWBUIYAIBHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3[J0POBBS TAKUX 00Y4arOIINXCS.

Conepxxanre oOpa30BaHUS M YCJIOBUS OpraHu3anuu oOydyeHMs, OOy4aroluxcs ¢
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS ONPEAEIAIOTCS alalTHPOBAHHOM 00pa3oBaTebHON
IIpOrpamMMoi, a JUisi WHBAJIMJIOB TaKXe B COOTBETCTBUHM C HWHIMBHUIYAIBHOW IPOrPaMMOM
peadbuuTaI HHBAIUIA.

OcBoeHME NUCHUIUIMHBI OOYUYaIOIUMUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbBS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIrMMH OOYy4aroIIMMUCS, TaK U B OTJEJIbHBIX
rpynnax. Ilpeamonaratorcs — crenualnbHble  YCIOBUSL Ui TOJNy4eHUs  0Opa3oBaHUs
00y4JaroIMMUCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nenarorndyeckuii COCTaB 3HAKOMUTCSL C TICHXOJIOTO-(hU3HOTOTUIESCKIMHU
0COOEHHOCTSIMH  O0Oy4arolMXCcs HMHBAJIWAOB W JIMIl C OrPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBbS, MHANBHUIYAIbHBIMH MPOTPAMMaMH PEaOUTUTAIIMHA WHBATUAOB (TIPU HATUYHH ).

B cooTBeTcTBUM ¢ MeTOAMYECKUMHU pekoMeHAanusMu MuHoO6pHayku P® (yTB. 8 anpens
2014 1. N AK-44/05BH) B Kypce MNpeamnoiaraeTcsi HMCIOIb30BaTh COIMAIBHO-aKTUBHBIE U
pedrexkcuBHBIE METOABI OOyUeHHs, TEXHOJOIMH COLMOKYIbTYPHOM peabuuTaluu C IeNbIo
OKa3aHUs IIOMOLIY B YCTAHOBJICHUU IIOJHOLICHHBIX MEKIUYHOCTHBIX OTHOILUEHWH C APYTUMU

CTYJIEHTaMH, CO3AaHUM KOM(OPTHOTO MCHXOJIOTUYECKOT0 KJIMMara B CTYACHUYECKOH rpyrmie.




[Tonbop m pa3paboTka ydeOHBIX MaTEPHATIOB MPOMU3BOIATCS C YUYETOM TIPEIOCTaBICHUS
MaTepuaia B pa3IUYHbIX (OpMax: ayJUaIbHOHN, BU3YalbHOM, C MCIIOIH30BAHUEM CIICIIUALHBIX
TEXHUYECKUX CPEACTB U MH(DOPMAIIMOHHBIX CHCTEM.

OcBoenne nucuuruinHbl JunamMu ¢ OB3 ocyiecTBisieTcs ¢ HCMIOIb30BaHUEM CPEACTB
oOydeHus OOIIEr0 U CHEUUANbHOrO Ha3HaueHUs (MEePCOHANIBHOTO M  KOJUJICKTUBHOTO
UCIIOJNIb30BaHMs1). MaTepruanbHO-TEXHUYECKOE 00eCrieueHre MpeayCMaTpUBACT IPUCIIOCOOICHHE
aynutopuil Kk Hyxaam jaun ¢ OB3.

dopma npoBeeHUs aTTECTAllMK ISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
VHIUBUYyaJIbHBIX MCUXO(PU3NUECKHUX 0COOEHHOCTEH. Jost CTYJICHTOB C OB3
mpelycMaTpUBaeTCs JIOCTymHas ¢GopMa NPEJOCTABICHUS 3aJaHWi OIICHOYHBIX CpEACTB, a
MMEHHO:

— B MEYATHOM WIIM 3JIEKTPOHHOU opMe (A UL ¢ HAPYIICHUSIMU OTIOPHO-/IBUTATEILHOTO
amnrmapara);

— B TedaTHOM (¢opMe WM DOJICKTPOHHOW ¢opMe ¢ YBETHMYECHHBIM MpUudpToM U
KOHTPACTHOCTBIO (ISl JIUI] C HAPYIICHUSIMH CTyXa, PEUd, 3pCHHS);

— METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (ISl T C HAPYIICHUSIMU 3PEHUS).

CryneHTaM C HWHBaJUAHOCTHIO YBEIMYHMBACTCS BpEMsS Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. [l TakuX CTYAEHTOB TMpeaycMaTpuUBaeTcs JAOCTymHas Qopma
MIPE0CTaBIICHUS OTBETOB Ha 3a/IaHUsI,  UMEHHO:

— MMCBMEHHO Ha Oymare ujiu HabopoM OTBETOB Ha KOMITbIOTEPE (711 JIUI] C HAPYIIEHUSIMU
ciIyxa, peun);

— BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPHUAHTOB C HCIIOJIB30BAHMEM YCIYT aCCUCTEHTA (IS
JIUI] C HApYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

— YCTHO (JIs1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-BUTATEILHOTO alapara).

— NP HEOOXOTUMOCTH JUIsl OOYYalOIUXCS ¢ WHBAJIUIAHOCTHIO TMPOIEAYypa OICHUBAHMS

PE3YJIbTATOB O6y‘-I€HI/I$I MOKET IMMPOBOAUTHECA B HCCKOJIBKO 3TAIIOB.

8. O0pa3oBaTebHbIEC TEXHOJIOTHH
VY4eOHBIN mMpoIecc MTpH TPENOoJaBaHWH Kypca OCHOBBIBAETCS Ha HCIOJIB30BAHUH
TPAaAUIUOHHBIX, HWHHOBAIIMOHHBIX U I/IH(l)OpMaHI/IOHHI)IX O6paSOBaTeJ'H)HI)IX TEXHOJIOTHH.
TpaguimoHHble 00pa3oBaTENbHBIE TEXHOJOTUU MPEJICTABICHBI JICKIMSAMH M CEMHUHAPCKUMHU
(MpakTUYECKUMU) 3aHATHAME. IHHOBaIlMOHHBIE 00pa30BaTEeIbHbIC TEXHOIOTHH HCIIONb3YIOTCS B

BUJE IIHPOKOrO MPUMEHEHMSI AaKTHBHBIX M MHTEPAKTUBHBIX (OpPM MPOBEICHHUS 3aHATHUH.



NudopmanmonHsle  o0Opa3oBaTelbHbIE TEXHOJOTMHM  pEaNMU3yloTCid IyTeM aKTHBU3alUuU

CaMOCTOSATENILHOM pabOThI CTYIEHTOB B MH(POPMAIIMOHHOM 00pa30BaTEIbHON Cpefe.



IIpunoxenue 1

®oH/1 O1IEHOYHBIX CPEICTB
JJISl TEKYIEero KOHTPOJISI M POMEXKYTOUYHOM aTTecTAlMU NPH U3YyYeHUH
Y4eOHOM TUCHMILIMHBI

b1.0.37.01
JIuneiitnas anaredpa

TyukoBo 2026



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KonTtposmpyembie pa3ieibl (TeMbl) Ko 1 HauMeHOBaHHe KOMIETeHIUH Huaukarop HanmeHoOBaHME OLIEHOYHOTO CPEACTBA
AMCIMIUTHHBI JAOCTHIKEHHUST
KOMIIETEHIIUHN
OIIK-1. CriocoOeH NpUMEHSTh HOIIK-1.1 MPAKTUYECKUE pa0OThI (OTACIBHBIH
Tewma 1. [lonsiTue u npeacTaBICHUS P P P (oTn .
N €CTeCTBEHHOHAYYHbIE U OOIIEeHHKEHEPHBIE 3HAHUS, NOIIK-1.2 MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
KOMIUIEKCHBIX uncen. JleicTBus Ha
METO/bI MATEeMaTHYECKOT0 aHAIN3a 1 co0eceJ0BaHNE; TECT, IK3aMEH
KOMILICKCHBIMH HHCIIAMH MOJIEIMPOBaHHUs B MPOGECCUOHATBHON ACATENLHOCTH
OIIK-1. Criocoben nmpuMeHsTh NOIIK-1.1 MPaKTHYECKHEe paOOTHI (OTACIBHBIH
€CTeCTBEHHOHAYYHEIE U OOIIEHHKEeHEPHBIEC 3HAHUS NOIIK-1.2 MaTepuan); JOKJIaIbl, YCTHBIN Ompoc
Tema 2. MaTpulibl U OIIPEACIUTEHN v p ’ puan); 4 poc,
METO/IbI MATEeMaTHYECKOT0 aHAIN3a U co0eceI0BaHNe; TECT, IK3aMEH
MOJICIIUPOBaHHUS B MPOGECCHOHATBHON AEATEIbHOCTH
o OIIK-1. Criocoben nmpuMeHsTh NOIIK-1.1 MPaKTHYECKHE paOOTHI (OTACIBHBIH
Tema 3. CucteMBbl THHEHHBIX p p p (o1 9
N €CTECTBCHHOHAYYHBIE U OOILEMHKCHEPHbIC 3HAHUS, NOIIK-1.2 MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
anredpanvyeckux ypaBHEHUN
CTIAY METO/IbI MATEeMaTHYECKOT0 aHAIN3a U cobeceql0BaHNE; TECT, IK3aMEH
( ) 1 MX METOJIbl HX PEIUCHNs MOJICTIMPOBAHHS B TPO(ECCHOHANBHO JIeATENIbHOCTH
OIIK-1. Criocoben nmpuMeHsTh NOIIK-1.1 MPaKTHYECKHE pa0OTHI (OTACTBHBIH
Tema 4. Bektopsl. OCHOBHBIE €CTECTBCHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTepua); JOKJIaJIbl, YCTHBIM OIPOC,
OIepamuu HaJ BEKTOpaMu METO/IbI MATEeMaTHYECKOT0 aHAIN3a U cobecesl0BaHNE; TECT, SK3aMEH
MOJIEJIMPOBAHUS B TPO(ECCHOHANBHOM JIeTEIbHOCTH
OIIK-1. CriocobeH npuMeHsITh NOIIK-1.1 IpakTu4ecKue padoThl (OTAETbHBIN
Tema 5 BektopHOE IpOCTPaHCTBO. €CTECTBCHHOHAYYHbIC U OOIICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTepuai); J0KJIaabl, yCTHBIH OIpoc,
EBKIIMI0BO TPOCTPaHCTBO METO/IbI MATEeMaTHYECKOT0 aHAIN3a U cobecesloBaHNE; TECT, IK3aMEH
MOJIEJIMPOBaHHUS B TPO(ECCHOHANBHOM NS TeIbHOCTH
OIIK-1. CriocobeH npuMeHsITh NOIIK-1.1 IpakTU4ecKue padoThl (OTAEIbHBIN
€CTECTBCHHOHAYYHbIC U OOIICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTepuan); JOKJIaJIbl, YCTHBIA OIPOC,

Tema 6 CoOcTBEHHBIE BEKTOPBI

METOAbI MAaTEMATHUYCCKOI'O aHaJIn3a 1
MOACIIMPOBAHUS B HpO(beCCHOHaHLHOfI JACATCIBbHOCTH

CO6€C€,Z[OBaHI/Ie; TECT, OK3aMCH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JMCIUIUIMH B 00pa30BaTeIbHOM MporpaMme.

Kaxnpiii 3tam  ¢GOpMUpPOBaHHS KOMIETCHIIMH, XapaKTEPHU3yeTCs OIpeIeICHHBIMU
3HAHUSAMU, YMEHUSMU U HaBbIKAMH U (WJIM) ONBITOM NPOPECCHOHATBHON JAEITeIbHOCTH,
KOTOpBIE OILIEHUBAIOTCSI B TPOIECCE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUYHOM
aTTecTaluy MO AUCUUIUIMHE (IMPaKTUKE) W B IPOILIECCe UTOroBOM arrecrauuu. JucrurninHa
SBJISIETCSI TPOMEXYTOYHBIM 3TallOM KOMIUIEKCA AUCHMIUIMH, B XOJ€ H3Y4YEHUs KOTOPBIX Y
cryneHtoB ¢dopmupyrorcs komnetreHius OIIK-1.. ®dopmupoBanus kommerenuuu OITK-1.
HAUMHAETCS C M3YyYEHHUs JUCIUIUIMH 00I1e00pa3oBaTeIbHON MOATOTOBKU. 3aBepiuaeTcs pabora
no (GOpMHUPOBAHUIO y CTYICHTOB YKa3aHHBIX KOMIIETEHIIMH B XOJ€ Yy4eOHOW MPaKTHKH,
MPOU3BOJICTBEHHON MPAaKTUKUA, TOCYJAAPCTBEHHOM MTOrOBOWM  aTTECTAllMW, BBINOJHEHUHU
BBIMYCKHON KBaNu(UKaMOHHOU paboThl. MToroBas orneHka chopMUPOBAHHOCTH KOMIETEHIIUU
OIIK-1. ompenensieTcss B MOATOTOBKE U cady€ TOCYJAPCTBEHHOT'O K3aMEHA, B BBIMOJIHEHUU U

3alllUTE BBITYCKHOM KBATU(PUKAIIMOHHON pabOTHI.

2. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE J1JIs1 OHEHKU IVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHMUA 11O JUCHUIIJIMHE (MOAYJIIO), XAPAKTEPU3YIOIUX 3TAIIbI
®OPMUPOBAHMSA KOMIIETEHIIAM B ITIPOIIECCE OCBOEHMUS
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

2.1 HEPEYEHBb BOITPOCOB JIS1 ITIOAI'OTOBKH K 9K3AMEHY

2.1.1. Bonipocs! k 3k3ameny (1 cemecTp)

1. Muaumas enqununa. ['eomerpuueckoe n300pakeHne KOMIUIEKCHBIX YHCEIL.

2. Monynb 1 apryMeHT KOMIUIEKCHOTO YHUCIIA.

3. AureOpauueckasi, TpPUTOHOMETpHYECKass W TMOKa3aTeiabHas (QopMBbI  3amucu
KOMIUIEKCHBIX YHCEL.

4. CrnoxxeHue, BBIYUTAaHUE U YMHOKEHHE KOMITJIEKCHBIX YHCEI.

5. ®opmyna Myaspa.

6. JlemeHre KOMIUIEKCHBIX YHCE.

7. 3Biie4eHrEe KOPHEN U3 KOMIUIEKCHBIX YHCEI.

8. Marpuiipl ¥ JIMHEHHBIE oniepaluy Hal HUMU. CBOMCTBA ONepaluii.

9. Matpuibl 1 yMHOXKEHHE MaTpPHII.

10. Onpenenureny BTOPOro U TpeThero nopsaka. Mx cpoiicraa.

11. Onpenenurenu n-ro nopsiaka. CBOMCTBA ONPEACTUTENEH.

12. Teopema Jlamnaca (0 3HaYE€HUU OTIPEICTUTEIS).

13. Cucrema nuHelHbIX anredpandeckux ypasHeHuit (CJIAY). [IpaBuno Kpamepa.

14. O6paTHast MaTpHIla U €€ CBOWCTBA.

15. Marpuusble ypaBHEHHUS.

16. Matpuunas 3anuck 1 MaTpuaHoe pemenne CJIAY.

17. Meron I'aycca nns pemenus CJIAY.

18. Meton Kopnana-I'aycca qis pemenus CJIAY.

19. Panr matpuusl. Ero cBoiictsa.



20. Uccnenoanue CJIAY. Teopema Kponekepa-Kanennu (0 COBMECTHOCTH CHUCTEMBI).

21. Anroputm penienust npousBosibHOM CJIAY.

22. Cucrtema IHMHEWHBIX omHOponHBIX ypaBHeHud (CJIOY). Teopema o HeHyneBOM
pewenuu CJIOY.

23. dynnamentansHas cucrema pemennit CJIOY. Ee cBolicTBa.

24. Bekropsl. JIuneiinble onepanuu HaJ BekTopaMu. CBONCTBA JIMHEWHBIX ONEpalii.

25. Ilpoekuus BekTopa Ha 0Ch. CBOMCTBA MPOEKITUH.

26. PaznokeHue BEKTOpa MO OpTaM KOOPJAMHATHBIX oceil. Monylb W HanpaBISIONINE
KOCHHYCBI BEKTOPA.

27. Konnuneaphusle BekTopsl. 1x cBoiicTBa. KoopauHaTel BeKTOpa.

28. CkanspHoe mpou3BeieHue BEKTOpPoB. Ero cBoiicTBa.

29. BexropHoe npou3sBeeHIe BEKTOpoB. Ero cBoiicTaa.

30. CMmelanHO€e Mpou3BeIeHHE BEeKTOpoB. Ero cBoiicTaa.

31. [lonsiTue NTMHEINHOM 3aBUCUMOCTH U HE3aBUCUMOCTH BEKTOPOB.

32. JIuHeitHas 3aBUCUMOCTbh BEKTOPOB Ha INIOCKOCTH.

33. JIuneiiHoe (BEKTOPHOE) IPOCTPAHCTBO. [IpuMepsl JIMHENHBIX IPOCTPAHCTB.

34. Pa3mMepHOCTD U 0a3KC TUHEHHOTO IPOCTPAHCTBA.

35. Ilepexon kK HOBOMY Oa3wucy.

36. JIuneitnbie oneparopel. Teopema 0 MaTpulle TMHEHHOTO OmepaTopa.

37. CBa3b MeX Iy MaTpULIAMU JIMHEHHOTO ollepaTopa B pa3HbIX 0a3ucax.

38. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI TMHEHHOTO orepaTopa

Kputepuu onienuBanus

IkaJsia oueHMBaHUsA Kpurepumn oueHuBaHus

«OMIUYHOY TEOPETUUECKOE COACPKaHUE MaTepualia OCBOCHO MOJIHOCThIO, Oe3 Ipo0eos,
HEOOXOIMMBIE MPAKTHYECKUE HABBIKM PAaOOTHI C OCBOSHHBIM MAaTEpUAlIOM B
OCHOBHOM C(OPMHPOBaHbBI, BCE MPEIyCMOTPEHHBIE MPOrpamMMoil o0ydeHus
yueOHBIE 3aJaHNs BBIITOJIHEHbI, KAYECTBO BBIIOJIHEHUs OOJBIINHCTBA U3 HUX
OLIGHEHO YHUCJIOM 0aJyIoB, OJIM3KUM K MaKCUMAIbHOMY

«xopoutoy TEOPETUYECKOe CO/IepKaHNe MaTepuala OCBOCHO MOJIHOCTHIO, Oe3 Mpo0eoB,
HEKOTOpBbIE TPAaKTHYECKHE HAaBBHIKM pabOThl C OCBOCHHBIM MaTepHaIOM
chopMHPOBaHBl  HEIOCTAaTOYHO, BCE IPEAYCMOTPEHHBIE MPOTPaMMON
o0y4eHus: yueOHbIC 3aJIlaHHs BBITIONHEHBI, KAY€CTBO BBITIOJIHEHHUSI HA OJTHOTO
VW3 HUX HE OIIEHEHO MHHUMAIbHBIM YHCIOM OajyIoB, HEKOTOpBIE BHBI
3aJaHUH{ BBIIOJIHEHBI C OIIMOKaMHU

«VOO0BTIeMBOPUMENLHOY TEOPETUUECKOE COIEP)KaHHE MaTepHaia OCBOCHO YaCTHYHO, HEOOXOAMMBIE
MIPaKTHYECKHE HaBBIKM PAOOTHI C OCBOEHHBIM MAaTE€pPHaJIOM B OCHOBHOM
chopMHpOBaHbI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMon oOydeHus
y4eOHBIX 3aJaHUH BBIIIOJHEHO, HEKOTOPbIE M3 BBHINOJHEHHBIX 3aJaHui,
coJiepXKaT OINOKH

«HE TEOPETUYECKOE COJIepKaHUE Marepuana He OCBOEHO, HEeOoOXOJMMEbIe
YI0BJIETBOPUTEIHHO MpaKTUYeCKUe HaBBIKM paboTel He Cc(HOPMHPOBaHBI, OOJIBIIMHCTBO
MPEeoyCMOTPEHHBIX MPOrpaMMoOi  OOydeHUs y4eOHBIX 3aJaHUi  He
BBITIOJTHEHO, JIMOO KadecTBO WX BBIMOJIHEHUS OLIEHEHO YHCIIOM OalljioB,
ONM3KNX K MUHIMAaJIbHOMY; TIPY JOTIOJIHUTENIEHOW CaMOCTOSTENIEHOM paboTe
HaJ MaTepuajoM Kypca BO3MOKHO IIOBBIIIEHHE KAadeCTBAa BBINOJIHEHUS
yueOHBIX 3aJIaHHH.

2.2 THITIOBOE TECTOBOE 3AJIAHUE

Ouenounbie maTepuaibl o gucuuiuinie 51.0.08.01 JIinneiinas anredpa
Bapuanr 1

\ Ne TecToBoOE 3a1aHUE \ IIpaBuJjibHbII




OTBET

Pasznenuts uncno z1 =2+31 Ha uncno z =1+4i
Boi0epure o1H NpaBUIbHbIN OTBET.

1)3_1'3
Loy

R
179

3)"5

17
9
4)5

OtBerT: 1

Haiitu onpenenutens A

1 5 1
A=12 -1 -1
1 -2 -1

BbiGepuTe 01MH NPAaBHIIBHBII OTBET.
1)-1
2)1
3)-2
4) 5

OtBeT: 2

Haiitu jiuny Bexropa AB |, ecniu 3anansl koopaunars! Touek
A(3;4;5)uB(3;7;9)

Br16epuTe 01H NpaBUIbHBINA OTBET.

N1

2)7

3)5

4) 25

Otser:3

Onpenenurens MaTpULbl 00IaJaeT CIEAYIOIIMMU CBOUCTBAMMU:

Bbi0epuTe yeThipe NpaBUJIbHBIX 0TBETA.

1) Ecnu y onpeaenurens kakas-mu00 cTpoka (CToa0e1) COCTOUT U3
HYJIEH, TO ONPEIEeIIUTENh PaBEH HYIIO

2) Ecnmn 1Be cTpoku (J1Ba cTOJIONA) TOMEHATh MECTaAMHU, TO
OTIpEeNIeUTENb HE H3MEHUT 3HAK.

3) Ecnu xakue-nu60 aBe cTpokH (1Ba cTOOIa) ONpeIeauTens
PaBHBI WU MPONOPIHMOHAIBHBI (T.€. 2JIEMEHTBI OJTHOM CTPOKH (CTONOIA)
HOJIY4al0TCs YMHOKEHHEM JIEMEHTOB JIPYroi CTPOKH (CToO1a) Ha O/IHO U
TO € YKCII0), TO OTMPEACTUTEh PAaBEH HYJIIIO

4) Ecnu 1Be CcTpOKU (J1Ba CTOJIONA) TOMEHITh MECTaMH, TO
OTIpENIeTUTENh N3MEHUT 3HAK

5) Ecnu Ha r1aBHOM [uaroHaiIy ONpeaeauTeNs CTOAT eIMHUIIBI, TO
3TOT ONPEACTUTEND PaBeH 1.

6) Eciu k aneMeHTaM oJTHOM CTpokH (cToJIOIa) MPpUOAaBUTh
COOTBETCTBYIOIIME 3JIEMEHTHI IPYroi CTPOKH (cTOsO1A), TPeIBAPUTEILHO
YMHO>KEHHBIE Ha OJTHO U TO K€ YHCIIO, TO ONPEAETUTETh HE M3MEHUTCS

OTtBeT:
1,3,4,6

Pemuts CJIAY:
X1 +2.7C2 + x3 =4,
3x1 —5x; +3x3 =1,
2x1 + 7.X'2 — X3 = 8.

OtserT: 4




Bbi0epuTe oavH NpaBUIbHBIN OTBET.

1) (-1;-1;-1)
2) (1;-1;-1)
3) (-1, 1;-1)
4)(1;1; 1)
CooTHecuTe MOHATHS U OIPEIETICHHUSL. Ortser:
K xaxnoii mo3uumu nepsoro crosiouna noadepure 1r
COOTBETCTBYIOIIYIO NO3ULIMIO U3 BTOPOI0 CTOJIONA. 2-a
3-1
1 | BenuuuHbl, KOTOPBIE TOJHOCTHIO a | BEKTOpHbIE 4-B
OTIPENIeNAIOTCS CBOUM YHCICHHBIM BEJTMYMHBI 5-0
3HAa4YE€HUEM, Ha3bIBAIOTCS
2 | Benn4uHbI, KOTOPBIE ONPEACISAIOTCS HE 0 | paBHbBIE BEKTOPHI
TOJIbKO YUCJIOBBIM 3HAUE€HUEM, HO U
HalpaBJICHUEM, HAa3bIBAIOTCS
3 -7 B | KOMILIaHapHbIE
Eciu BekTophl A 1 b nexar Ha oaHoi BEKTOpHI
NPSMOU WM Ha MapaJuIeIbHBIX IPSIMBIX, TO
OHU Ha3bIBAIOTCS
4 | Ecnu BEeKTOpBI JI€KaT B OJJTHOM WU I' | CKaJIApHBIC
HapajieNIbHbIX MIIOCKOCTSX, TO OHU BEJIMYMHBI
Ha3bIBAIOTCS
5 | Ecnu BeKTOpBI 0IMHAKOBO HalpaBlIeHbl U Il | KOJUIMHEeapHble
UMEIOT OJINHAKOBBIC ITTMHBI, TO OHU BEKTOPBI
Ha3bIBAIOTCS
YCcTaHOBHUTE COOTBETCTBUE MEXKITY FIEMEHTAMU MATPHUIIBI M UX Ortger:
areOpanyecKUMHU JONOJHEHUSIMHU. l-a
B = (—1 O) 2-B
1 3 3-0
K kaxn0ii mo3sunmum nepsoro crodua (djaeMenTsl MaTpuubl B) | 4.1
noadepuTe COOTBETCTBYIOINYIO MO3MIMIO U3 BTOPOI0 CTO/I01a
(anredpanyeckue JONOJTHEHUS K dJIeMeHTaM MaTpuubl B).
1/-1 a|3
210 6|0
3|1 B|-1
413 r|-1
IIpu pemrennu cucTeMbl JHHEHHBIX YPaBHEHHIT METOI0M OtBer
Kpamepa 0b111 HaliieHbI onpeeauTean A, A1, A2, Az 1-6
4X1 - SXZ + ZX3 = 9, 2-B
2x1 + 5x, — 3x3 = 4, i'r
-a

5x1 + 6x,; — 2x3 = 18.
K xaxnoii mo3unmu nepsoro crosduna noadoepure
COOTBETCTBYIONLIYIO MO3UIMIO U3 BTOPOT0 CTOJIONA.

1A a | 195
2| A1 6 |39
3| A2 B | 78
4 | As r | 117




Heo6xoaumMo pemuTs cucteMy N IMHEHHBIX ypaBHEHUH ¢ N
Hen3BecTHhIMH 10 popmynam Kpamepa (cuctema coBMecTHa U
ornpezeneHa). Y CTaHOBUTE BEPHYIO [IOCIEA0BATEIbHOCTD PEILICHUS:

1) CocraBnsitoT MaTpuiy A u3 Ko3hUIUEHTOB IIPH HEU3BECTHBIX

2)Haxonast onpenenurenu Aj(j = L %), monmydeHHsle U3 A 3aMeHOi
cTon61a K03((HULMEHTOB MPH Xj CTOIOLOM CBOOOTHBIX YJICHOB.
3) Haxoast onpeaenurens A matpuiibl A

A

W

4) Haxonst HeusBecTHBIE 1o hopmynam Xj = &, (J = ]‘-”)

Orser: 1,3,2.4

10

Bribepute npaBUIBHYIO IIOCIEN0BAaTEIbHOCTh JECUCTBUH IIpU
pemieanun CJIAY wmeromoM o0OpaTHOW MaTpHIlBl, €CIM HM3BECTHO, 4YTO
CUCTEMA COBMECTHA U ONPEEIICHA.

Bbi0epuTe 01MH NPAaBUJILHBIH OTBET.

1) 3anucars CJIAY B marpuuHoii popme A - X = B, HaliTh
areOpanyecKue JOMOJHEHUS K 2JIEMEHTaM MaTpullbl A, COCTaBUTb
MaTpHIly W3 anrebpandeckux aononaHennii A~t, naiitu cronben
HeM3BeCTHHIX 1o opmynne X = A1 - B

2) 3anmucatb CJIAY B marpuunoii popme A - X = B, HaliTH
OIpeAeNnTeNb MaTPULIbl A, HaliTH aJireOpandecKkue JOTOIHEHUS K
3JIEMEHTaM MaTpHIbl A, COCTaBUTh MaTPUILy U3 alnreOpanyeckux
JIOTIOJTHEHHU, TPAHCTIOHUPOBATH MATPHILY U3 alreOpandecKux
JIOTIOJIHEHUH, HAMTH 110 COOTBETCTBYIOLIEH (popMysie 0OpaTHYIO MaTpUIly
Al x matpune A, HaiiTi cTON6EI HEM3BECTHBIX 10 popmyne X = A™1 - B

3) 3anmcats CJIAY B marpuuHoii popme A - X = B, HallTH
anreOpanyecKkue JOMOJHEHNS K 2JIEMEHTaM MaTpHIbl A, COCTaBUTh
MaTpully U3 ajJreOpandyecKux JAOMOJHEHUH, TPAHCIIOHUPOBATh MaTPHUILy U3
anreGpandecKuX J0MONHEHUI 0003HauMB ee A™, HaiiTu cTonben
HEM3BECTHBIX 1O opmyne X = A~ - B

OtBer: 2

11

3anumure IMOHATHE, 0 KOTOPpOM HAET pe€ib.

— HAIPAaBJICHHBIN ITPAIMOJIMHEVHBIN
OTPE30K, T. €. OTPE30K, UMEIOLIUH JUIMHY U ONPEAECICHHOE HAlIpaBICHUE.

Otser:
Bexkrop

12

3anummure IMOHATHE, 0 KOTOPOM HAET pe€ib.
MaTpuia 3TO MaTpula, BCC 3JICMCHTBI KOTOpOfI

PaBHBI HYIIIO.

Otset: HyneBas

13

3anummure IMOHATHE, 0 KOTOPpOM HAET pe€ib.
YHUCJIO - 9TO BBIPAKCHUC B A

Z=X+1y

T/ie , Xy — HEKOTOpbIe ACHCTBUTEIbHBIC YHCIIA; 1 — CHMBOIL,
Ha3bIBa€MbIF MHUMOMW €IUHHUIICH, 00J1aJaf0IIHI CBOMCTBOM

=1,

OTtBeT:
KomMmruiekcuoe

14

3anuMTe MOHATHE, 0 KOTOPOM MIET pedb.

BEKTOPHOT'O ITPOCTPAHCTBA — COBOKYITHOCTD
JUHENHO HE3aBUCUMBIX BEKTOPOB, YIIOPSA0UEHHAs U B CBOEH YUCIEHHOCTH
paBHas pa3MEPHOCTH MTPOCTPAHCTBA .

OT1BeT:
basuc

15

[Ipoananu3upyiite, MOKHO JIM BBITIOJIHUTH JAHHOE JCHCTBHE HAL
MaTpPHUIIAMH, €CITU /14, TO BEIOEPUTE BEPHBIN OTBET, €CIH HET, TO BEIOEpHUTE

OTBerT: B)




IMPUYUHBI, IO KOTOPBIM 3TO BBIIIOJIHUTL HCJIL34.

2 3 -1 0 5
A+B=(4 5|+| 0 1 3
-1 0 23 -2 4

1 5
a) MOJXKHO, CyMMa MaTpHII paBHa (4 6 3)
1 -2 4

1 3
0) MOXXHO, CyMMa MaTpHI] paBHa (4 6 )
1 -2
B) HEJb3s, TaK KaK MOXKHO CKJIaJ(bIBATh MATPHIIBI OAMHAKOBOTO
pa3mMepa
I') HEeJb3s, TaK KAK MOKHO CKJIQJIbIBATh MATPHIIBI, Y KOTOPBIX
KOJIMYECTBO CTOJIOI[OB MEPBOM MAaTPUIIbI COBMAIAET C KOJTUYECTBOM
CTPOK BTOPOH MaTPUIbI

16 BrrauciuTh miomane napajiesnorpaMma, ocTpOSHHOT0 Ha OtBet:4
BEKTOpax (a + 3b>1/1 <3a + b>, ecmu |a| = [b| = 1 u yron mexay
BekTopamu paseH 30°
17 | Haiiti cyMMy KOMIUIEKCHBIX uncen (3+2i) u (-2-1), 1 onpeaeanTh Otser:
apryMeHT MOJIy4eHHOTO YHCIIa. 1)1+i
a) 1+i, apeymenm pasen 45° 2) 45°
6) 1-i, apeymenm pasen 90°
8) 1+i, apcymenm pasen 2
) 1+i, apeymenm pasen 2
18 | Ilpu pelieHUU CUCTEMBI YPaBHEHHI C TIOMOIIIbIO 00OPAaTHOIN MaTPHIIBI Otger: 0)

CTYJEHT JIOMYCTHJI OIIMOKY B pacyeTax M HENpaBWIbHO U3-3a HEe Halllell
OJIHY U3 HEU3BECTHBIX, HAlIUTE MEPBUUHYIO OIIUOKY M ONpPEAETIUTE KaKylo
HEU3BECTHYIO OH HallleJ HEBEPHO.

4X1 - 3.X'2 + ZX3 =9,
ZX1 + 5.X'2 - 3x3 =4,
5.X'1 + 6X2 - 2.X'3 = 18.

Pemenue
1) CocTaBUM COOTBETCTBYIOLINE MATPHUIIBL:

4 -3 2 X1 9
5 6 -2 X3 18

2) HaiiieM onpeaeauTeah MaTPULIBI A
A= detd = 39
3) CocraBum obpatHyto MaTpuily. st 3TOro K KaKI0OMY SJIEMEHTY
HaXOJUM anre0panyeckue A0MOJIHEHUS.

A= D™ D= (-2 (-10+18) = 8




AHaIOrM4HO OCTaJILHBIE anre6panquKI/Ie JOIIOJIHCHU A

A =—11
Az =—13
Ay =6
Ay = —18
Ayz =39
A3 =—1
A3 =16
As3 =26

Torna oOpaTHas maTpuIa

4 1 T 1 8 6 -1
A 1=Z-A =zg°(—-11 —18 16
—13 39 26

Haiinem cronGern HeN3BECTHBIX MEPEMHOXKUM OOPaTHYIO MaTpULly U
Matpuny B. [Tonydaem:

X1 2
X21=1 3
X3 13

OtBeT: X1 = 2 Xy = 3 X3 = 13

a) omuOKa JoMyIleHa TP BEIUMCIICHUH ONPEeAETUTENs MaTpULbl A, U
HEBEPHO HallZicHa HEM3BECTHAS X1

6) ommOKa JomyIieHa P BEIYUCIIEHUH aIredpandeckoro
JOTIONTHEHHS A23, M HEBEpHO HaiilieHa HEeM3BEeCTHAs X3

B) OIIMOKA JIOMyILEeHa TP BHIYMCIEHUH aaredpandeckoro
NOTIONTHEHHUS A13, M HEBEpHO HaiiieHa Hen3BeCTHast X1

r) owmuOKa A0NyIeHa PU BEIYUCICHUN alredpandeckoro
JOTIONTHEHNUs A2z, U HEBEpHO HaiizieHa Hen3BecTHas X2

19

Haiitu z*8 , ecitnt z = —i

OtBerT: 1

20

N 5
Tpebyetcs HaiiTh Bce paszinuuHble 3HaUeHUs KopH V—243 . Kakoe
KOJINYECTBO Pa3IMYHBIX KOpHEH Oyaer (0TBET 3amucaTh B BUJIE YUcia)?

OtBeT:5




Bapuant 2

Ne TecToBoe 3a1aHue IIpaBuabHbIH
OTBET
1 VYMHOXKHUTE YUCI0 Z1 =2+31 Ha uucio z; =1+4i Orser: 2
Boi0epuTe o11H NpaBUIbHbIN OTBET.
1) “_5
17 17
2) —10 + 11i
3)10 — 11i
9
4) =
2 | Hatimu onpedenumens A Otser: 1
A= | 1 5 |
2 -1
Bbi0epuTe 01MH NPABUJILHBIH OTBET.
1)-11
2) -9
3) 11
4)7
3 Haiitu ckansproe npousseaeHue sektopos a(1l; —4; 5)u Otpet:3
b(2; 5 —2)
Br16epuTe 01H NpaBUIbHBINA OTBET.
1)28
2)0
3)-28
4) 32
4 Omnpenenuthb, Kakue JEHCTBUS MOXKHO BBITIOTHUTH HAJl OtBer
CIICTYFOIIIMMH MaTPHIIAMH: 1,35
2 3 -1 0 5
A_(4 5) B_(o 1 3)
Boi0epuTe Tpu NpaBUJIbHBIX 0TBETA.
1) OTu MaTpULIBI MOXXHO MIEPEMHOXKHTh
2) DTH MaTPHIIBI MOXKHO CIIOKHUTh
3) JIroOyto U3 MaTpuIl MO’KHO YMHOKUTB Ha JIF000€ YUCIIO0
4) MoxHO HalTH 0OpaTHBIE MATPHIIBI K JIFOOOW U3 3TUX MATPHI]
5) MoHO HalTH OOPAaTHYIO MATPHUILy TOJBKO K MaTpuile A
6) M0oxHO HaliTH 0OpaTHYIO MAaTPHUILYy TOJIBKO K MaTpuile B
5 Pemmte CJIAY: Ortger: 1

X1+ 2x,+x3=1,
3x1 - SXZ + 3.X3 = 14,
2x1+ 7xy — x3 = —4.

Bri0epuTe 0AMH NpaBUIIbLHBII OTBET.

1) (2;-1; 1)
2) (-2;-1;1)
3)(2;1;-1)

4) (-2;1;-1)




CooTHecuTe IMOHATHS U OIIPCACIICHUS.

OTtBeT:

K kaxaoii mno3umum nepBoro crosidua moadepure 1-a
COOTBETCTBYIOIIY IO MO3HIIMIO U3 BTOPOIO CTOJI0NA. 2-B
3-0
1 | Marpuua, Bce 371€MEHThl KOTOPOU paBHbI a | HyJIeBOU 4-n
HYJII0, HA3bIBACTCS 5T
2 | Marpuua, uMeromiasi 0AMHAKOBOE 0 | eIMHUYHOM
KOJIMYECTBO CTPOK M CTOJIOIOB, HA3BIBACTCS
3 | KBagpaTtHas marpuna, y KOTOpoii Ha B | KBaJIpaTHOMU
[JIABHOM IMaroHaly cTosT 1, a Bce
OCTAJIbHBIC JIEMEHTHI HYJIM, Ha3bIBACTCS
4 | KBagpaTtHas MaTpulla, y KOTOPOM Bce I | AMaroHaJbHOMN
AJIEMEHTBHI, JIeXKAIUE HUXKE TJIaBHOU
JMaroHaJId, paBHbI HYJII0, HA3bIBACTCA
5 | KBagpaTtnas marpuna, y KoTopoit Bce Il | TPEYroJIbHOM
3JIEMEHTBI, KpOME, OBITh MOKET, CTOSIIINX
Ha TJIABHOW JTMAroHaliv, paBHbI HYIIIO,
Ha3bIBACTCS
Y cTaHOBHUTE COOTBETCTBUE MEXKY JIEMEHTAMU MATPHUIIbI U UX Ortger:
MHUHOpaMH. l-a
B = (—1 O) 2-B
1 3 3-0
K kax10ii mo3suumum nepsoro croidua (3jaeMenTsl MaTpuubl B) | 4.1
noadepuTe COOTBETCTBYIOIIYIO O3MLMIO U3 BTOPOI0 CTOJI01a
(anredpanyeckue JONOJHEHUS K dJIeMeHTaM MaTpuubl B).
1(-1 a|3
210 6|0
3|1 B |1
413 r|-1
IIpu pemieHUH CHCTEMBI JIHHEHHBIX YPABHEHHUI MeTOAOM Ortser:
Kpamepa 6b1111 Haiiienbl onpeaeaureau A, A1, A2, A3 1-6
mathitx; + 2mathitx, + 4mathitx; = 31, 2-B
Smathitx; + mathitx, + 2mathitx; = 29, 3
3mathitx; — mathitx, + mathitx; = 10. 4-a

K ka:xknoii mo3unum nepBoro croJiona noadepure
COOTBETCTBYIOLYIO MO3ULIMIO U3 BTOPOIO CTOJI0LA.

1A a |-135
2| A1 o |-27
3| A2 B | -81
4 | As r |-108

Heo6xoauMo pemuTs cucteMy N IMHEHHBIX ypaBHEHUH ¢ N
HEU3BECTHBIMH METO/I0M 00paTHOI MaTpHIlbl (CCTEMa COBMECTHA U
ofpeieNieHa). Y CTaHOBHUTE BEPHYIO MOCIEI0BATEIbHOCTh PEIICHUS:

1) CocraBnsitoT MaTpuily A u3 Ko3pGUIIMEHTOB MTPU HEU3BECTHBIX

2)Haxopsar anreOpandeckue JOMOTHEHUS KO BCEM dJIEMEHTaM
MaTpULbl A U COCTaBISIOT MaTpully A* U3 3THX anredpandeckux
JIOTIOJIHEHUH

3) Haxomst onpeaenurens A matpuibl A

OtseT: 1,3,24, 5,
6




4) TpaHncrioHHPYIOT MaTpUIly A*, COCTaBICHHYIO U3
anreOpanvecKux JAOMOTHCHUI

-1 1 xT
5) Haxonar obatHyro Matpuiy 1o popmyine A ~ = " A
Haxonsat cTon6el Heu3BecTHBIX 110 Gopmyie X = A™'B
10 Bribepute mpaBuiIbHYIO MOCJENOBAaTENbHOCTh JAeicTBui mnpu | OTBet: 1
pellieHun cleayromero 3anaHusi: TpeOyercs HallTH Bce pa3ivyHbIC
3
3HaYeHus KopHs V—27 ..
Boi0epure o1H NpaBUIbHbIN OTBET.
1)HaiiTu MOynb M apryMEHT 3TOT0 KOMIUIEKCHOTO YHCa, 3al1caTh
€ro B TPUTOHOMETPUYECKOU popme i |z| ' (C‘GS P+ (p) ,
3anucarb (HopMyy KOpHS 3TOT0 KOMIUIEKCHOTO YHCIia B BUJIE
+ 27k . + 27k
JE= |7 - cos 27 4 jsin 21T
n n
ke{0,1,2,...,n-1} , HAWTH TPH KOPHS,
noouepeHo 3amaBas 3Hayenus k=0, 1, 2,
2) 3ammcarh cpazy OTBET -3
3) Haiitu Moaysib 1 apryMeHT 3TOT0 KOMILIEKCHOTO YUCIa,
3arMcaTh €ro B TPUTOHOMETPHUYECKON (hopme
z=|z|-(cos 1 sin
| | ( P+ (P) , 3amucath GOPMYILy KOPHS 3TOTO
KOMILIEKCHOT'O YHCIIa B BUJIC
+2nk . @+ 2nk
Jz= |~ - (cos{p— +isin 2 21%
n n
ke {0,1,2,...,n—1}
11 3anummTe MOHATHE, 0 KOTOPOM MJET peyb. Ortser:
Hynesoii BekTop
— 9T0 BEKTOP, JUIMHA KOTOPOTO PaBHA HYIIO.
12 3anummTe MOHATHE, 0 KOTOPOM HIET peyb. Otset: Enunnynas
MaTpHIla 3TO KBaJpaTHasi MaTPHUIIa, Y KOTOPOH
Ha TJIaBHOM JUAroHaJIM CTOSAT €AMHMIIBI, & BCE OCTaJIbHBIC DJIIEMEHTHI HYIIH.
13 3anummuTe MOHATHE, 0 KOTOPOM MJET peyb. Ortser:
3anuch KOMITJIEKCHOTO YKCIIa B BUJIE AnreGpanueckas
Z=X+1y
i)
/i€ , Xy — HEKOTOPBIE JICHCTBUTEIBHBIC YHCIIA; 1 — CHMBOJL,
Ha3bIBa€MbIM MHUMOM €IMHMIICH, 00J1a1af0IUii CBOMCTBOM
.2
im=-1.
HA3bIBACTCS (dhopMa KOMIUIEKCHOTO YHCcIia
14 3anummuTe MOHATHE, 0 KOTOPOM MIET peyb. Ortser:
D1eMEeHTOM BEKTOPHOTO MPOCTPAHCTBA — SIBIISIETCS BekTop
15 | [Ipoananu3upyiTe, MOKHO JIM BBITIOJHUTH JAaHHOE JEHCTBUE HAT OTtBeT: 1)

MaTrpunamu, €CJIn 1a, TO BBI6CpI/ITe BepHBIﬁ OTBE€T, €CJIU HET, TO BLI6epI/ITC
IMPUYUHBI, IO KOTOPBIM 3TO BBITIOJIHHUTD HEJIb34.

2 3 -1 0 5
A-B=|4 5|10 1 3
=1 0 2 =2 4




-2 3 19
a) MOXHO, Tpou3BeneHue Matpui papuo | —4 5 35
-1 0 =5
-2 3
0) MOXHO, IPOU3BENEHUE MATPULl paBHO | —4 5
-1 0
B) HEIb3sl, TaK KaK MO’KHO YMHOXKaTh TOJIBKO MaTPHIIBI OJIMHAKOBOTO

pa3mMepa

I') HEJIb3s, TaK KaK MOKHO YMHOKaTh MaTpPULIbl, Y KOTOPBIX
KOJINYECTBO CTOJIOLIOB MEPBOM MaTPHIIbl COBIAIAET C KOJIMYECTBOM
CTPOK BTOPOH MaTPUIbI

16

Haiitu 00beM TpeyronpHOM MUpaMuIbl, ¢ BepmHaMu A(2; 2;2),
B(4; 3; 3), C(4; 5; 4) u D(5; 5; 6). OTBeT 3anucaTh B BUJIE ACCATUUHOU
IpoOU C OKPYTIICHHEM JIO JIECSTHIX.

OtBeT: 1.2

17

Haiitu cymmy komiutekcHbIX uncen (-4+2i) u (5-1), ¥ onpeaeauThb
apryMEHT MOJyYCHHOTO YHUCIIa.

a) 1+i, apeymenm pagen 45°

6) 1-i, apeymenm pasen 90°

8) 1+i, apecymenm pasen 2

) 1+i, apeymenm pasen 2

OTtBeT:

18

ITpu perennu cuctemsl ypaBHeHuit no gpopmynam Kpamepa cryaest
JOTTYCTHJI OIIMOKY B pacuyeTax M HelpaBWJIbHO M3-3a HEe Halllell OJIHY U3
HEM3BECTHBIX, HAUTE EPBUYHYIO OIINOKY U ONPEEIIUTE KaKyko
HEU3BECTHYIO OH HallleJl HEBEPHO.

ZX1+xZ_x3:1,
X1+x2+X3=6,

3X1—X2+X3=4.

Pemrenne

1) CocTaBUM COOTBETCTBYIOIIUE MATPHUIIBL:

2 1 -1 X1 1
A=(1 1 1|, X=|X2|,B=|6
3 -1 1 X3 4

I[lo ¢opmynam Kpamepa HeoOxoaumMo HaWTH  cleayrolIUe
OTIPE/ICIUTENHN:

OTserT: 0)




A, Ay, Ay A3

2 1 -1
A=detA=|1 1 1|=2-(1+1)-1-(1-3)—1-(-1-3)=4+2+4=10
3 -1 1

T.k. ompenenuths Marpuubl A OTIMYEH OT HyJsA, TO (OPMYIbI
Kpamepa MOKHO IPUMEHSTH.

OcrasbHble ONPEEeTUTENH MOTYYaI0TCs U3 ONPENSIINTEIIs MaTPULIbI
A myTem 3aMeHBI COOTBETCTBYIOIIEro cToj01a Ha cToa0er MaTpuLsl B.

1 1 -1
AM=l6 1 1|=2-2+10=10
4 -1 1
2 1 -1
A=11 6 1|=4-2+8=10
3 4 1
2 1 1
As=11 1 6|=20+14—-4=30
3 -1 4

Ay
=—=1
X1 A
A
xZ=XZ=1
A
X3—X3=3
X1 1
X2 1=11
X3 3

Omeer: Xx1=1 x;=1 x3=3

a) omubKa IOMyIeHa MPU BBIYUCICHUU ONIPEACTUTENS MAaTPULIBI A, U
HEBEPHO HallJicHa HEM3BECTHAS X |

0) ommbKa IomyIeHa MPU BBIYUCICHUH ONpeaenuTens A,, 1 HeBEpHO
HaiiJieHa Hen3BeCTHAS X o

B) omIMOKa IOMYIeHa MPU BBIYUCICHUH ONpeAeTuTeNs Ay, 1 HEBEPHO
HaliJIeHa HEU3BECTHAs X1

r) ommuOKa JAOMYIICHA MPU BEIYUCICHUH ONIpeAeuTens Az, 1 HEBEPHO
HaiiJieHa HEeW3BECTHAS X3




19 Haiitu 2%, ecn z = i OtBer: -1
20 TpeOyercst HAlTH BCe pa3TUYHbIC 3HAUCHUS KOPHS ?{/—_8 . Kakoe OTgeT:3
KOJIMYECTBO Pa3JIMYHBbIX KOpHEH OyaeT (OTBET 3anmucaTh B BHJIC Yucia)?
2.3 3AJIAHUSA 1J151 KOHTPOJIbLHOM PABOTbHI
Tabnuua BapHaHTOB:
[locnenuss undpa Homepa 3a4eTHOH KHHKKH
1 2131 4]5|1617/181919
1 1 'AEIAEJA IR NAE I8 A8..
& [2[11720029[ 8 [17]26[27]28]29 30
s ¥[3]12(21)130] 9 |18] 1 2| 3|23
5 g 4 |13|122]|1 |10°/19]16 |7 | 8]9 |10
= i g | g | 23 | 2 13 120 | 11 |07 123129 ] S
28l615[2a]3[12[21]12]18[24[30]6
S ol 7|16[25)4 |13/22]13[19(25] 1 7
§_ § 811726 5 114123 (142026 2 8
-] 9 [18[27]| 6 | 1512415121 |27 | 3 9
011928 7 |16(25(16|22|28| 4 (10
KonTpoasnas padora Ne 1 (1 cemectp)
Tabdauua BapuaHTOB
Bapuant Howmepa 3agau
1 1 11 21 31 41 51 61 71
2 2 12 22 32 42 52 62 72
3 3 13 23 33 43 53 63 73
4 4 14 24 34 44 54 64 74
5 5 15 25 35 45 55 65 75
6 6 16 26 36 46 56 66 76
7 7 17 27 37 47 57 67 77
8 8 18 28 38 48 58 68 78




9 9 19 29 39 49 59 69 79
10 10 20 30 40 50 60 70 80
11 1 11 21 31 41 51 61 71
12 2 12 22 32 42 52 62 72
13 3 13 23 33 43 53 63 73
14 4 14 24 34 44 54 64 74
15 5 15 25 35 45 55 65 75
16 6 16 26 36 46 56 66 76
17 7 17 27 37 47 57 67 77
18 8 18 28 38 48 58 68 78
19 9 19 29 39 49 59 69 79
20 10 20 30 40 50 60 70 80
21 1 11 21 31 41 51 61 71
22 2 12 22 32 42 52 62 72
23 3 13 23 33 43 53 63 73
24 4 14 24 34 44 54 64 74
25 5 15 25 35 45 55 65 75
26 6 16 26 36 46 56 66 76
27 7 17 27 37 47 57 67 77
28 8 18 28 38 48 58 68 78
29 9 19 29 39 49 59 69 79
30 10 20 30 40 50 60 70 80

1. BBIMOJIHUTH NEHWCTBHS HA MaTPUIIAMH.

2 3 -1 -1 0 5
2(A+B)-(ZB—A),raeA=<4 5 2 ,B=<O 1 3
2

-1 0 7

2. BBIMIOJTHUTH IEHCTBUS HAJT MATPULIAMHU.

-1 -2 3 1 1 -3
(A+B)-A—B-(2A+3B),FﬂeA=<2 3 5>,B=<—1 0 —4)
1 4 -1 2 =2 1
3. BBIMOTHUTE IeHCTBUS HA/I MATPHUIIAMH.
1 3 1 2 1 0
(A—B)'(A+B)+2A,Fﬂez4=<2 0 4>,B=<1 -1 2)
1 2 3 3 2 1

4. BIMOTHUTH AEHCTBUA HAJl MaTPHUIIAMHU.

(A" +B)-2A,tae A =<

_NN

3 1 2 1 0
0 4|,B= <1 -1 2)
-2 3 3 2 1

5. BEIMOTHUTH IEHCTBUS HAJl MaTPULIAMH.

1 3 -1 -1 0 5
2(A+B)-BT—B,meA=<4 5 —2>,B=<0 1 3)
-1 0 7 2 =2 4
6. BBITOIHUTE JefcTBUS HA MaTpHULIaMU.
-1 -2 3 1 1
(A+B)-B—A-(2A+3B),me,4=<2 0 5>,B=<—1 0
1 4 -1 2 =2

7. BEIIOJIHUTE JeficTBUS HaJ MaTpulamu.




-1 -2 3 1 1
(A+B)-A—B-2A,rped=(2 -3 1 |,B=[1 0
2

8. BBIMOTHUTH IEHCTBUS HAJl MATPULIAMHU.

1 0 7

-1 3 -1 -1 0
3(4—B)-B"+B,rned=|4 5 -2|,B=(0 1
2

9. BEIIOJIHUTE NEHCTBUS HAJl MaTpHULlaMHU.
1 3 1
(AT+B)-3A—B,meA=<1 0 4),3 (
1 -2 3

10. BoIOMHUTE ACUCTBUS HAJ MATPHUIIAMH.

-1 3 1 2 -1
(AT+B)-B—3A,meA=<2 1 4>,B=<1 -1
1 -2 1

11. /lana cucrema JIMHEHHBIX YpaBHEHU.
1. Pettuts cuctemy no gopmynam Kpamepa;
2. Pemuth cucteMy ¢ OMOLIbI0 0OpaTHON MaTpPHULIBI.
31 —x, +x3 =4,
2x, — 5x, — 3x3 = —17,
X1 +x, —x3=0.

12. lana cucrema TMHEHHBIX YpaBHCHHIA.
1. Pemiuth cuctemy no gpopmynam Kpamepa;
2. Pemmth cucreMy ¢ OMOLIbIO OOPaTHOM MaTpHUIIBL.
2x1 +x, —x3 =1,
{x1+x2+x3 =6,
3x1 — x5 + x3 = 4.
13. lana cucrema TMHEHHBIX YpaBHEHHIA.
1. Pemiuth cuctemy no gopmynam Kpamepa;
2. Pemmtsh cucteMy ¢ OMOUIbI0 OOpaTHON MaTpPUIIBL.
X1 + 2x, + 4x3 = 31,
{le + x, + 2x3 = 29,
3x1 — x5 + x3 = 10.
14. [lana cucrema JIMHEHHBIX YpaBHEHUI.
1. Pemuth cuctemy no gpopmynam Kpamepa;
2. PemmTsh cucteMy ¢ OMOLIbI0 OOPaTHON MaTpPUIIBL.
X1+ 2x, +x3 =4,
{Bxl —5x, +3x3 =1,
2xqy +7x, —x3 =8.
15. Tana cucrema TMHEHHBIX YpaBHEHHIA.
1. Pemuts cuctemy o gpopmynam Kpamepa,
2. Pemiuth cuctemMy ¢ MOMOIIBIO 00paTHOM MaTpPHUIIBL.
X1+ xy + 2x3 =—1,
{le — X, + 2x3 = —4,
4x, + x5 + 4x3 = —2.

16. lana cucrema JTHHEHHBIX YpaBHEHHIA.
1. Pemiuth cuctemy no gopmynam Kpamepa;
2. Pemmth cucteMy ¢ MOMOIIbI0 OOPaTHON MaTpPHUIIBL.



2x1 +3x, +x3 =1,
2x1 + x5 + 3x3 = 11.
17. lana cucrema JIMHEHHBIX YpaBHEHUI.
1. Pemuth cucremy no gpopmyiam Kpamepa;
2. Pemuth cuctemMy ¢ MOMOIIBI0 00paTHOM MaTPHUIIBL.
{4x1 —3x, +2x3 =9,

{3x1+2x2+x3:5,

le + 5x2 - SX3 = 4‘,
5x1 + 6x2 - ZX3 = 18

18. lana cucrema TMHEHHBIX YpaBHEHHIA.
1. Pemuth cucremy no gpopmyiam Kpamepa;
2. Pemuth cuctemMy ¢ MOMOIIBIO 00paTHOM MaTPHUIIBL.
X1 + 5%, +x3 = =7,
{ 2x1 —%x, —x3 =0,
X1 — 2X; — X3 = 2.
19. [lana cucrema JIMHEHHBIX YpaBHEHHIA.
1. Permuth cucremy o gopmynam Kpamepa;
2. PeminTh cuctemMy ¢ MOMOIIBIO 0OPaTHOM MaTpUIbL.
2X1 — Xy — X3 = 4,
{le + 4x, — 2x3 = 11,
3x1 — 2x, + 4x3 = 11.

20. Jlana cucreMa JTMHEWHBIX YpaBHEHUH.
1. Permuth cucremy o gopmynam Kpamepa;
2. Pemmmth cucTeMy C MOMOIIBIO 0OpaTHOW MaTpPUIIBI.
X1 — 2x, + 3x3 = 6,
{le + 3x, — 4x3 = 16,
3x; — 2x, — 5x3 = 12.

21. Pemmth cucteMy JIMHEHHBIX ypaBHEHHI MeTo10M ["aycca.
Xy + 2%, +3x3 +4x, =5,
2x1 + x5+ 2x3+3x, =1,
3x1 + 2x, + x3 +2x4 = 1,

4x; + 3%y + 2x3 + x4 = =5.

22. Pemmth cucteMy JIMHEHHBIX ypaBHEHUI MeTooM ["aycca.
X1+ 2x; —x3+x4, =8,
2x1 + X3 +x3+x4 =5,

X1 — Xy +2x3 +x4 = —1,
X1 + x5 — x3 + 3x4 = 10.

23. Pemmth cucremMy JIMHEHHBIX ypaBHEHUN MeTo0oM ["aycca.
X1+ xy+2x3+3x, =1,
3X1 — Xy — X3 — 2x4 = —4,
2x1 +3x; — X3 — X4 = —6,
X1 + 2x, + 3x3 — x4 = —4.

24. Pemmth cucteMy JIMHEHHBIX ypaBHEeHUN MeTooM ["aycca.



X1 —2x; +3x3 — x4, =0,
2X1 — Xy + 2x3 + 2x4 = 2,
3x1 + 2x, —4x3 +x, = 3,
—Xx1 + Xy + x3 + 5x4 = 2.

25. Pemuth cucteMy JJMHEHWHBIX ypaBHEeHUH MeToaoM ["aycca.
X1 + 3%, + 5x3 + 7x4 = 12,
3x1 +5x, + 7x3 + x4, =0,
5x;1 + 7x, + x3 + 3x, = 4,
7x1 + x5 + 3x3 + 5x, = 16.

26. Pemuth cucteMy JIMHEHWHBIX ypaBHEHUH MeToaoM ["aycca.
X1 + 2x5 + 3x3 + 4x, = 11,
2xq1 + 3x, +4x3 + x4 = 12,
3x1 +4x, + x3 +2x4 = 13,
4x, + x, + 2x3 + 3x4 = 14.

27. PemnTh cucTeMy JIMHEHHBIX ypaBHEHUI MeToa0M [aycca.
X1 — Xy +2x3+x, =6,
2x; + 5x5 + 4x3 + 3x, = —19,
X1+ x, + 2x3 — 3x, = 10,
4x, + 6x5 + x3 — 2x, = —12.

28. PemnuTh cucTeMy JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.
X1+ 2x, —x3+x, =8,
2x1 +x3 +4x, =9,
2x1 +x, +x3+ x4 =5,
X1 — Xy + 2x3 + x4, = —1.

29. Pemmth cuicteMy JIMHEHHBIX ypaBHEHHH MeTo10M ["aycca.
X1+ 3x, +5x3 + 7x, = 12,
2x1 — 6x5 + 5x3 + 7x4 = 12,
3x; +5x, + 7x3 +x, =0,
5x1 + 7x, + x3 + 3x, = 4.

30. Pemmth cucteMy JIMHEHHBIX ypaBHEHUN MeTo0M ["aycca.
X1+ 2x, —2x3 +x, =1,

4x, + 3x1 +x3 —3x, = =7,

—2x1 +4x, + 3x3 —4x4 = 3,

2xq +2x, — 3x3 — x4 = —11.

=

31. Onpenenurs KOMILIAHAPHOCTH BEKTOPOBd, b, C.
3=1{2,3,1},b={—1,0,—-1},C=1{2,2,2}

32. BBIUMCIIUTH MPOEKIMIO BEKTOPA HA OCh @, €CJIM JaHbI €T0 IJINHA du YIoi ¢
HAKJIOHA K OCH:

27
1)d=6, o=2 2)d=6 o=
) =3 ) 0=



3)d=7,(p=% 4)d =5, ¢=0

33. Jlansl Touku Mi(1;-2), M2(2;1), M3(5;0), Ma(-1;4), Ms(0;-3). Haliti npoexiinn
Ha KOOPJMHATHBIC OCH CJICIYIOIINX BEKTOPOB

DM.M, 2MM, 3M.M,

34. JlaHbI TPOCKITUU BEKTOPOB HA KOOPAMHATHBIC OCH:
H)yx=3,y=-4 2)x=12,y=5 3)x=-8,y=6
Beraucnuth IMHy KaXkKI0To U3 HAX

35. BersicHuTe, ABISETCS M JaHHAS CHCTEMA BEKTOPOB JIMHEWHO 3aBUCUMOU WU
JIMHENMHO HE3aBUCUMOW:

a)a, = (1,-2,2,-8,2)
a, = (1,-2,1,5,3)
s = (1,-2,4,-7,0)

a,=(3,14.2)
a, =(1,2,3,-1)
a, =(1,-4,-79

Havinnre panr cucteMbl BEKTOPOB.

36. BersicHuTe, ABISETCS 1M JaHHAS! CUCTEMA BEKTOPOB JIMHEWHO 3aBUCUMOM WU
JIMHENHO HE3aBUCUMOM:

a)a, = (2,-1,-3,2,-6)
a, = (1,5,-2,3,4)
as = (3,4,-1,5,7)
a, = (3,7,4,1,-7)
s = (0,11,-5,4,-4)

0)a, = (2,1,4,-4,17)
a, = (0,0,5,-7,9)
as; =(2,1,-6,10,-11)
a, = (8,4,1,511)
as =(2,29,-11,10)
Haiinute panr cucteMbl BEKTOPOB.



37. BoisicHuTe, sIBJISICTCS JIM IaHHASI CUCTEMa BEKTOPOB JIMHEWMHO 3aBUCHUMOM WIIH
JIMHEWHO HE3aBUCUMOM

a) a, =(1,7,2,2,51)
a, = (-2,-3,-5,-9,-2,-8)
a; = (3,11,12,9,5,11)
a, = (2,26,8,-2,16,-2)
s = (23,-4,19,28,-9,31)

0)a, = (3,51,7,6,5)
a, = (-2,-3,-5,-7,-8,8)
as; = (3,41,-4,2,2)
a, = (4,6,2,-4,0,15)
as = (7,15,22,11,14,10)
as = (1,2,3,5,0,1)
Haitgure panr cucteMsl BEKTOPOB.

38. lauwr Touku A(0,0), B(3,-4), C(-3,4), D(-2,2) u E(10,-3). Haiitu pacctosinue d
mexay Toukamu 1) AuB,2)BuC,3)AuC,4)CuD,5 DuE.

39. [lanb! aBe cMmexHble kBagpaTa A(3,-7) u B(-1,4). Beruncnuth ero miomaib
40. Beraucnuth mioniaas NpaBUJIbHOTO TPEYTOJbHUKA, IBE BEPIIMHBI KOTOPOTO

cyth A(-3,2) u B(1,6).

41. BEIYUCINTD

a)i98 B-=-0D1 -4 [=37
(2-1)
42. BEIYMCIIUTD
. 1+ .
37 -27
a)i 0) —(1 ~ ) 8)1

43. Berunciantb

a) (L+i)"” 6) (V3 +i)®
B) (2—+/2 +i)"

44. BeIuucinTh



Vi V1 6)10\/512(1 — i3)

45. BBIYUCIINTH

a)s/64(i — 1) 6)4\/—72(1 —iV3)

47. BEIYUCINTD

)V2 -2 6)V—4

48. BEIYNCIUTD
a) (1 —)'°° 6) (V3 — )%

B) (2 -2+ i)14

49. BEIYUCINTD
)V2+2i 6)V-9
50. Beruucnuthb

(1+10)°
(1-10)3

i—57

)i’ 6) 6)i

51. Peminth ypaBHEHUS

aAx*+1=0 6)x*+16=0
52. Peminth ypaBHEHUS

aAx*+4=0 6)x*+9=0
53. Pemuth ypaBHEHUs

a)|z|+z=8+4i 06)|z| —z=8+12i

54. Peminth ypaBHEHUS

a)z?> =3 —4i 6)z* =i



55. M300pa3uth Ha TUIOCKOCTHM MHOXECTBO TOYEK, COOTBETCTBYIOIIUX
KOMIIJICKCHBIX YHCJIaM, YJIOBICTBOPSIOIINM CICIYIOIIUM yCIOBUIM

a)lz| =1 0)|z| <2

56. I/I306paBI/ITI) Ha  IINIOCKOCTH  MHOXCCTBO  TOYCK, COOTBCTCTBYHOIITUX
KOMIUICKCHBIX YUCJIaM, YAOBJICTBOPAIOIINUM CICAYIOIIUM YCJIIOBUAM

A)lz—1-il<1 6)2<|z|<3

57. HaliguTe apryMeHTbl KOMILIEKCHBIX YHUCEI

v/ A [ T[+. T
Q) cos6 lsm6 0) 0057? lsm%
8)cos¢p —ising 20e _Z<¢<E

58. HaliuTe apryMeHThl KOMIUIEKCHBIX YHUCEI

a)l —cos¢p —ising
0)1 —cos¢p +ising
8)1 +itgp

T I

20e _Z<¢<E

59. Pemnts ypaBHEHUS

aA)x®*+1=0 6)x*+16=0

60. Haiinure apryMeHThl KOMIUIEKCHBIX YHUCEN

n+, T T, T
Q) cos6 lSlTl6 0) 6087? Lsm%
8) cos ¢ —isin¢ 2oe _Z<¢<E

3

61. BexTopsl @ U 6 00pa3yoT yroi ¢ = Ve 3Has, 9TO ‘a‘ =4, ‘6‘ =3 BBLIYUCINTE:
1)(3a—28)(a+28) 2)(a—8&)? 3)(3a+48)?
62. Jlaro, 4to ‘a‘ =4, ‘6‘ =5. OnpenennuThb, IpyU KAKOM 3HAYEHHH 0, BEKTOPBI
a+asua—aé OyayT B3aMMHO NEPIEHANKYIISPHBI
a(ag)
—2

63. /loka3zaTp, 4TO BEKTOp p =6 — NEPIEHAUKYJISIPEH BEKTOPY A .

64. Borumcnuth, Kakyio pabory mpousBoguT cuia F=(5,8,4), xorma Touka ee



NPWIOKEHUS, ABUTASICh MPAMOJIMHENHO, TepeMentaeTcs u3 nojoxenus A(-3,5,2) B
nonoxxenue B(4,1,3).
65. Jlanbl BepimHbl Tpeyroibuuka A(-2,4,-1), B(-2,0,-4) u C(-2,1,3). Onpenenutsb
€ro BHEIIHUH yToJI IPU BEpIIUHE A.
66. Tano: ‘5 ‘ =8 ‘é‘ =3u a6 =12. Beruncaurs ‘5 X E‘.
- ,—2
67. Jloka3aTh TOXKAECTBO |a ><§|2 +(@38)°=a’
68. Jlausl mpon3BoOJIbHBIC BEeKTOPHI P, 0, I', N. Jloka3aTh, 4TO BEKTOPHI
a=pxN, 6=0xNuc=rxN xoMIIaHAPHBI
69. Cunma f =(3,2,4) npunoxena x touke A(1,5,6). OnpenenuTs MOMEHT 3TOM
CHJIBI OTHOCUTEIHHO Hadajaa KOOpIUHAT.
(ITpumeuanue: Ecim Bektop f m3oOpakaer cuiy, mpuitokeHHyIO K KaKOH-HUOYIb

Touke M, a BEKTOp @ WJET M3 HEKOTopoi Touku O B Touky M, To Bekrop a x f

npeacTaBiseT co0oi MomeHT cunbl f orHOCHTENBHO TOUKK O.)

70. Cunma p =(2,—4,5) npunoxena k Touke Mo(4,-2,3). OnpeienuTs MOMEHT 3TOM

CHJIBI OTHOCUTEIHHO TOUKH A(3,2,-1)
71. HaiiTii cOOCTBEHHBIC YMCIIa U COOCTBEHHBIC BEKTOPHI MATPHUIIBI

2 -1 2
5 -3 3
-1 0 -2
72. Haiit cOOCTBEHHBIEC YHCIIa U COOCTBEHHBIE BEKTOPHI MATPHIIHI
4 1 -1
1 4 -1
-1 -1 4
73. Haiitu coOCTBEHHbIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI
1 -3 3
-2 -6 13
-1 -4 8
74. Haiitu coOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI
0O 1 0
-4 4 0
-2 1 2
75. Haiitu coOCTBEeHHBIE YKClia U COOCTBEHHBIC BEKTOPHI MaTPHUIIbI
1 -3 4
4 -7 8
6 -7 7
76. HaiiTii cOOCTBEHHBIE YK CIIa U COOCTBEHHBIE BEKTOPHI MAaTPHUIIbI
4 -5 7
1 -4 9
-4 0 5

77. Haiitu coOCTBEHHBIE YKCIia U COOCTBEHHBIC BEKTOPHI MaTPHUIIbI



4 -5 2
5 -7 3

78. HaiiTu coOCTBEHHBIE YKClIa U COOCTBEHHBIE BEKTOPHI MaTPHULIbI

6 -9 4
7 -12 6
10 -19 10
12 -24 13

79. Haiitu coOCcTBEHHBIE UKClia U COOCTBEHHBIE BEKTOPHI MaTPHUILIbI

1 -4 -8
-4 7 -4
-8 -4 1

80. HaiiTu coOcTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPBI MaTPHULIbI

5 6 3
-1 0 1
1 2 -1

3. IOKA3ATEJIM OHEHUBAHMSA KOMIIETEHIIUM HA PA3JIMUHBIX

ITAITAX UX ®POPMUPOBAHUA, JOCTUXKXEHHUE OBYYAIOIIIUMUCA
INJTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 11O JMCIUIIVIMHE (MOY JIIO)

OIIK-1. CriocobeH MprUMEeHSTh ECTECTBEHHOHAYUHBIE M OOIIEHH)KEHEPHBIE 3HAHUS, METOIbI
MaTEeMaTHYECKOro aHAIN3a U MOJICIIMPOBAHHS B MPO(ECCHOHAIBEHOH IeITeITbHOCTH

Jran Kpurepun oueHnBanus
(ypoBeHb) HEYI0BJIETBOPUTEIHHO YIOBJIETBOPHUTEIbHO XOPOIIo OTJIMYHO
3HaTh OO0yJaromimiics OOyuarommiics OObyuarommiics OO0yJatontuiics
JIEMOHCTPHPYET TIOTHOE JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
OTCYTCTBHUE WU HETIOJTHOE YaCTHUYHOE MIOJIHOE
HEZ0CTaTOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
COOTBETCTBUE CIEAYIOMUX | CIAEAYIONIUX 3HAHUMN: I (S13% 011170:¢ CIIeTYIOITNX
3HAHUM: OCHOBHBIE 3aKOHBI 3HAHUM: 3HAHUM:
OCHOBHBIC 3aKOHBI MAaTeMaTHYCCKUX U OCHOBHBIC 3aKOHbI OCHOBHBIC 3aKOHBI
MAaTE€MaTHYCCKUX U €CTCCTBCHHBIX HAYK, MAaTeMaTH4YCCKUX U MAaTEMAaTHYCCKUX U
€CTECTBCHHBIX HaYK, HEOOXOIUMBIX IS €CTEeCTBCHHBIX €CTECTBESHHBIX
HEOOXOTUMBIX ISt peIIeHNs THTIOBBIX HayK, HayK,
pEIIeHHS THITOBBIX 3319 3amadq HEOOXOIUMBIX JUIS | HEOOXOIMMBIX JIJIs
npogeCcCHOHANTBHOMI po¢eCCHOHATBHOM peIICHNs THIIOBBIX | PEIICHHUS TUITOBBIX
NESITeTbHOCTH, @ UMCHHO, JeSITeBHOCTH, a 3amaq 3amad
- IPEJIMET, 3a/1a4u U HWMEHHO, npodeccHoHabHOH | TIpodhecCHOoHaTBHON
CTPYKTYpY TpeaMeTa - IPEIMET, 33791 U JIeSITEIbHOCTH, a JIeATEBHOCTH, a
«JIuneiinas anredpa» CTPYKTYpY IpeiMeTa WMEHHO, HMEHHO,
«JIuneitnas anrebpay - IpeJIMET, 3a/1a4u - IpeIMET, 3a/layu
nu nu
CTPYKTYPY CTPYKTYpPY
npeaMera npeaMera
«JIuneitnas «JIuneinas
anredpa» anrebpa»
yMeTh OOyJaroniuiicss He yMeeT OOyuaronmiics OOyuaronmiics OO0y4aronruiics
WM B HEJJOCTaTOYHOM JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
CTCIICHU yMEeT HETIOJTHOE YaCTUYHOE MOJTHOE
BBIIIOJIHATD: COOTBETCTBUEC COOTBETCTBUEC COOTBETCTBHEC
WCTIONIb30BaTh 3HAHUS CIIEYIOIINX YMEHUH: I (S13% {011170:¢ CIIeIYIOITNX
OCHOBHBIX 3aKOHOB HCTOJIH30BaTh 3HAHUS YMEHUH: YMCHHI:




MaTCMaTU4YCCKUX U

C€CTCCTBCHHBIX HAYK JId
peuieHus CTaHAapTHBIX

3aa4 B 001acTH
JKCIUTyaTaIlul
aBTOMOOUIEH U

TPaKTOPOB, a UMEHHO,

- pemrath 3agadn, Kak
WLTIOCTPUPYIOIIHE
TEOPETHYECKHE
MIOJIO’KCHHUS, TaK U

HOCSIILIUE MPUKIIAJHON

XapakTep;
- HaXOUTh pelIeHue
3aJa4u WU
JI0Ka3aTeIbCTBO
TEOpEMBI;

- IPUBOJUTD IPUMEPEI

U KOHTPIIPUMEPHI K
OCHOBHBIM
ONpEIEIICHUSIM U
TeopeMaM Kypca
MaTeMaTHKH
-CaMOCTOSITEIILHO
HCIIOJIb30BaTh
MaTeMaTHYCCKUM
anrmnapar,
coeprKaluics B
nuTeparype 1o

MNpUKJIaJHbIM HayKaM,

pacmmpAaTb CBOU

OCHOBHBIX 3aKOHOB
MAaTEMaTUYCCKUX U
€CTCCTBCHHBIX HAYK
JJIA

peuIcHuA CTaHAapTHBIX

3a1a4 B o0nactu
IKCILUTyaTallu
aBTOMOOMIIEN 1

TPaKTOPOB, & UMEHHO,

- pemaTth 3a1a4u, KaKk
WIUTIOCTPUPYIOLIUE
TEOPETUUECKUE
MOJIOKEHHUS, TaK U
HOCSIIHE
TIPUKJIaTHON
Xapaxrep;

- HAXOJUTh PEILICHUE
3aJla4u UK
JIOKa3aTeIbCTBO
TEOPEMBI;

- IPUBOJIUTH
MIPUMEPHI U
KOHTPIIPUMEPBHI K
OCHOBHBIM
ONPENETICHUSIM U
TeopemMaM Kypca
MaTeMaTUKHA
-CaMOCTOSITEIIBHO
HCIIOJIb30BaTh
MaTeMaTHYCCKHI
amnmapar,

HCI0JIB30BaTh
3HAHWS

OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HAyK
JUTSL PEIICHUS
CTaHIApTHHIX 3a7a4
B

obmacTu
SKCILTyaTaIluH
aBTOMOOMIIEH 1
TPaKTOPOB, a
HMEHHO,

- pemaTth 3a1auu,
KakK

WLTIOCTPUP YIOIIUE
TEOpEeTUUECKUE
ITOJIOXKEHUS, TaK U
HOCSIIHE
MIPUKIaIHON
XapakTep;

- HAXOIUTh
penreHme

3aJ]a4d WIN
JI0Ka3aTeNbCTBO
TEOPEMBI,

- IPUBOJUTH
IpUMEPHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
OTIpENICIICHIUSIM U

HCIOJIB30BaTh
3HAHUS

OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK
JUTS PELICHHUS
CTaHJApPTHHIX 3a7ad
B

obnactu
AKCIUTyaTaI[IH
aBTOMOOMIIEH U
TPaKTOPOB, a
MMEHHO,

- pemath 3a7ay,
KakK

WLTIOCTPUP YIOIIUEC
TEOPETUYECKUE
MTOJIOKEHHUS, TaK 1
HOCSIIIIHE
MIPUKIAIHON
XapaxTep;

- HAaXO/IUTh
permeHne

3aJa4d UIIn
JI0Ka3aTeIbCTBO
TCOPEMBI;

- IPUBOJIUTH
MIPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OTIpENICIICHUSM H

MaTEeMaTHICCKHIC coJieprKaluiics B TeopeMaM Kypca TeopeMaM Kypca
ITO3HAHMS. JIUTEPATYpE MO MaTeMaTHKH MaTEeMaTHUKH
MIPUKIAIHBIM -CaMOCTOSITCIHLHO -CaMOCTOSATEIHLHO
HayKaM, paclIUpsTh HCIIOJIH30BaTh HCIOJIF30BaTh
CBOU MaTeMaTHYCCKUM MaTeMaTHYSCKHI
MaTeMaTHYSCKHUE amnmnapar, anmnapar,
MO3HAHUSI. cojeprKaluiics B cojiepKaluics B
JuTeparype 1o JuTepaType no
TIPUKJIATHBIM TIPUKJIaTHBIM
HayKkam, HayKam,
pacuupsTh pacmmpsTh
CBOM CBOH
MaTeMaTH4ICCKue MaTEeMaTHICCKHUE
MO3HAHMSL. IMO3HAHMSL.
BJIAJETh OO0yJatonimiicst He OOyuarommiics Oobyuarommmcst OO0yJatontuiics
BIIaJICCT WU B BJIaCCT JIOITYCKal0TCA CcBOOOIHO
HEIOCTAaTOYHOU CTETICHU B HEITOJHOM 00beME U HE3HAYMTEIbHEIE MIPUMEHSIET
BIIAJICET: TIPOSIBIISIET OLINOKH, MOJTy9IE€HHBIE
HaBbIKaMU TIPUMEHEHUS HEIOCTAaTOYHOCTH HETOYHOCTH, HaBBIKH, B
OCHOBHBIX 3aKOHOB BJIaI€HUs HABBIKAMU 3aTpyJAHEHUS, IMOJIHOM 00BbeME
MaTEMaTUYECKUX U paboTHI : YaCTUYHO BJIAJICCT BJaJ€eT HaBBIKAMH
€CTECTBEHHBIX HAYK JJIs HaBBIKAMU HaBBIKaMU pabOTHI: | pabOTHI:
peanu3alnmu MpoeKTHbIX MIPUMEHEHUSI HaBBIKAMU HaBBIKAMU
peleHnid B 00J1acTH OCHOBHBIX 3aKOHOB MIPUMEHEHHUSI MIPUMEHEHHUS

MPOCKTHPOBAHUS
JKCILTyaTalul
aBTOMOOMIEN 1

TPaKTOPOB, & HIMEHHO,
- HABBIKaMH peHIeHI/Iﬂ
BBIYUCIIUTCIIBHBIX 3a1a4,
- HABBIKaMH peHIeHI/Iﬂ
3a7a4 Ha JOKA3aTeNILCTBO;

MaTeMaTUYECKUX U
€CTECTBCHHBIX HAYK
ISt

peanu3aiyu
TPOEKTHBIX
penieHuii B obnactu
MIPOCKTUPOBAHUA U
IKCITyaTallK

OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKUX U
€CTECTBEHHBIX HAyK
JUTSL pealii3aluu
MPOEKTHBIX
peuieHuit B
o0Jlactu
TPOEKTUPOBAHUS U

OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U
€CTECTBEHHBIX HAayK
JUIS peanu3anuu
IIPOEKTHBIX
peleHui B
obyactu
MIPOEKTUPOBAHUSA U




- HaBBIKAMH
JIOKA3aTeNbCTBA
OCHOBHEBIX TEOPEM;

- HaBBIKAMH ITOMCKa
pelleHHs 3324 WU
JIOKa3aTeNIbCTBA TEOPEM;

- MaTeMaTHIeCKOM
CHUMBOJIUKOH IS
BBIPAXKCHUSI
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
OTHOIIIEHWH 0OBEKTOB;
-IIEPBUYHBIMU HABBIKAMU
1 OCHOBHBIMHM METOJaMHU
pelieHus
MaTeMaTHYECKHX 3a7a4 U3
00IEeHKEHEPHBIX U
CliCeuaJIbHbIX JUCIIUITIJIIMH
PO UITH3AIIIH.

aBTOMOOHIICH U
TPAaKTOPOB, a HIMEHHO,
- HABBIKAMU PEIICHUS
BBIYUCITUTENBHBIX
3a7ad4;

- HABBIKAMU PEIICHUS
3a7a4 Ha
JI0Ka3aTeNbCTBO;

- HaBBIKAMH
JI0Ka3aTeIbCTBA
OCHOBHEBIX TEOPEM;

- HaBBIKAMH ITOMCKa
peIIeHUs 3a]1a9 WA
JIOKa3aTellbCTBA
TeopeM;

- MaTEMaTUYECKOM
CUMBOJIMKOM 71
BBIPaKCHUS
KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX
OTHOIIIEHUH OOBEKTOB;
-TIEPBUYHBIMHU
HaBBIKAMU U
OCHOBHBIMH METOJaMHU
peleHus
MaTeMaTHYECKUX 3a7a4
13 00LIEHHXEHEPHBIX
u

CIIeNHMAIBLHBIX
JIACIUIIINH

PO UITH3AITIH.

IKCILTyaTaIluH
aBTOMOOMIEN U
TPaKTOPOB, a
HMEHHO,

- HaBBIKAMU
peleHus
BBIYMCITUTEIBHBIX
3a71a4;

- HaBBIKAMH
pereHus

3a71a4 Ha
JI0Ka3aTeNbCTBO;

- HaBBIKAMU
JIOKa3aTelbCTBA
OCHOBHBIX TEOPEM;
- HaBBIKAMH ITOMCKa
peIIeHUs 3a]1a4 WIn
JI0Ka3aTeNnbCTBa
TeopeM;

- MaTeMaTHYECKOMI
CHUMBOJIUKOH JJI
BEIpaKCHUS
KOJIMYECTBEHHBIX 1
Ka4eCTBEHHBIX
OTHOILIEHUH
00BEKTOB;
-IEPBUYHBIMU
HaBBIKAMU U
OCHOBHBIMU
METOAaMHU
pelIeHus
MaTeMaTHYECKUX
3a1a4

u3
00IIenH)KEHEPHBIX
u

CIIeNHAILHBIX
IUACLUILINH
npoduiuzanmu.

IKCILTyaTaI[UH
aBTOMOOUIIEN U
TPaKTOPOB, a
HMEHHO,

- HaBBIKAMU
pelieHus
BBIYHMCIIMTEIBHBIX
3a7a4;

- HaBBIKAMH
pemeHus

3a7a4 Ha
JI0Ka3aTeNbCTBO;

- HaBBIKAMU
JIOKa3aTenbCTBa
OCHOBHBIX TEOPEM;
- HaBBIKAMHM IIOMCKaA
pelieHus 3a1ad uiu
JI0Ka3aTenbCTBa
TeopeM;

- MaTeMaTHYECKOMI
CHUMBOJIUKOM IS
BEIpAKCHUS
KOJIMYECTBEHHBIX 1
Ka4YeCTBEHHBIX
OTHOIIEHUN
00BEKTOB;
-ICPBUYHBIMHU
HaBBIKAMU U
OCHOBHBIMU
METOIaMU
perIeHus
MaTEMaTHYECKUX
3a7a4

us3
00IIeHHXKEHEPHBIX
U

CIIeLMAILHBIX
IUCLUILINH
popHIN3aIIH.

4. METOAUYECKUE YKA3ZAHUA JJISA OBYYAIOIIIUXCSA ITO OCBOEHAIO

JUCIHHUIIVINHBI

MeToauuecKkue YKazanusd 1Jist 3aHATHH JJeKIMOHHOI0 THIIA

B X0J€ JCKIIHUOHHBIX 3aHATHH O6yanOIHeMYC${ HGO6XO)]I/IMO BE€CTU KOHCIICKTHUPOBAHUEC

yuyeOHOro Marepuana, oOpaliaTh BHUMAaHHE Ha KaTeropuu, (popMyTupOBKH, pacKpbIBAIOIINE

COACPKAaHUC TCEX HIIM HHBIX SIBIICHUN H nponecCcoB, HAYYHBIC BBIBOAbBI U IPAKTUYCCKHUC

PEKOMEHOAINN. HeO6XO)II/IMO 3aaaBaTb MNPCIOAABATCIIIO YTOUHAKOIIMEC BOIPOCBI C MCIIBIO

YACHCHUSA TCOPETHICCKUX HOHO)KCHHI)’I, paspCi€Hus CIIOPHBIX chyauHﬁ.

HenecooGpa3H0 I[Opa6aTLIBaTL CBOM KOHCIIEKT JICKOUH, Acjiast B HCM COOTBCTCTBYIOIIIUC

3allCH U3 OCHOBHOM U JIOMOJIHHUTEIHHOM JIMTCPATYPHI, pCKOMCHﬂOBaHHOﬁ npenoaaBaTrejicM U

MPETYCMOTPEHHOM Y4eOHOU MPOTpaMMON TUCIUTLIHHBI.




MeToanyeckne yKa3aHusi ISl 3aHATHI CeMHHAPCKOro (NMPAKTHYeCKOro) THIA.
[IpakTuyeckue 3aHATHS MO3BOJIIOT PA3BUBATh y OOYYArOIIErocsi TBOPUYECKOE TEOPETUUYECKOE
MBILUIEHUE, YMEHHE CAMOCTOSTENBHO H3y4daTh JUTEPATypy, AHAIM3UPOBATH IPAKTUKY; ydar
YeTKO (POPMYIHpPOBATh MBICIIb, BECTH TUCKYCCHIO, TO €CTh HUMEIOT HMCKIIOUHUTEIbHO Ba)KHOE
3HAUYEHHE B PA3BUTUU CAMOCTOSATEIBHOIO MBIIUICHHUS.

[ToaroroBka K NIpakTHYECKOMY 3aHSATHIO BKJIIOYAeT JBa 3Tana. Ha mepBoMm 3rtame
00yYaromuicsl MIaHUPYET CBOI CAMOCTOSITEIBHYIO pabOTy, KOTOpas BKJIIOYACT: YSICHEHHE
3aJ]aHUsl Ha CaMOCTOSITENbHYIO PadOoTy; MOJ0OpP OCHOBHOM M JOIOJIHUTENIBHON IJUTEpaTyphl;
COCTaBJieHHE IUIaHa pPaboOThl, B KOTOPOM OIPEAEISIOTCS OCHOBHBIE IYHKTBI MPEICTOsIIeH
noarotoBku. COoCTaBJICHHE IJIaHA JUCHUIUTMHUPYET U MOBBIIIACT OPraHU30BaHHOCTH B padore.
Bropoii sTan BKIIHOYaET HEMOCPEACTBEHHYIO IMOJATOTOBKY K 3aHSITHIO, KOTOpas HAYMHAETCS C
M3YYEHUS OCHOBHOH U JIOTOJHUTENBHOM TuTepaTypbl. Oco00e BHUMaHUE MTPU 3TOM HEOOXOAUMO
o0paTUTh Ha CO/EpPKAaHUE OCHOBHBIX MOJOXKEHUI M BBIBOJOB, OOBSICHEHUE SIBICHUI U (aKTOB,
YSICHEHUE MPAKTUYECKOrO MPUIIOKEHUS PACCMATPUBAEMBIX TEOPETHUYECKHX BOMpocoB. Jlaiee
cieayeT MOJArOTOBUTh TE€3UCHI JUIsl BHICTYIUICHHH 110 BCEM y4e€OHBIM BOIPOCAM, BBIHOCHMBIM Ha
MPAKTUYECKOE 3aHATHE WM M0 TeMe, BBIHECEHHOM Ha TUCKYCCHIO (KPYTJIBIM CTOI), MPOAYyMaTh
MPUMEPHI C LIeIbI0 00eCIIeYeHHs TECHOM CBS3U U3Y4aeMON TEMBI C peallbHOM )XKU3HBIO. [ 0TOBSICH
K JIOKJIQJy WM BBICTYIUICHHUIO B PaMKaxX MHTEPAKTUBHON (HOPMBI (JIMCKYCCHs, KPYIJIBIH CTOM),
IIpU HEOOXOIMMOCTH CJIe1yeT 0OpaTUTHCS 3a IOMOILBIO K MPEN01aBaTENIo.

[Ipu pemenun 3agad HYKHO OOOCHOBAaTh K&Kl OJTall pEIIeHUs HCXOIsl U3
TEOPETHUUECKUX MOJOKEHUI Kypca. Eciy cTyJeHT BUIUT HECKOJIbKO MYyTEH peleHus, TO OH
JOJDKEH CPaBHUTH WMX M BBIOpATh M3 HUX caMblil ydmuid. [lone3no mo Havyana BBIUKUCICHUN

COCTABUTb KPAaTKH IUIaH PEIICHHUS.

Pemenus 3a1a4 1 mpuMepoB cienyeT u3iaratb NoApoOHO, BBIYUCIECHUS pacroaratb
B CTPOrOM MOPSAJKE, OTIEINSS] BCTIOMOTaTENbHbIE BEIUNCICHHUS OT OCHOBHBIX. UepTeku MOXKHO
BBITNIOJIHATH OT PYKH, HO aKKypaTHO M B COOTBETCTBUHU C AaHHBIMU yciioBusMU. Eciu uepTex
TpeOyeT 0co00 TIIATEIBHOTO BBIMOJHEHUS (Hampumep, Npu Tpaduyeckol IMpoBepKe
pelleHns, IOJIYYEHHOTO IIyTEM BBIYUCIEHUI), TO CIEAYET II0Jb30BaThCs JIMHEHKOM,

TPAHCIIOPTHPOM, JICKAJIOM U YKAa3bIBATb Macirao.

[TomydeHHBIN OTBET CleAyeT MPOBEPATH CIIOCOOAMM, BBITEKAIOIIUMH W3 CYIIECTBA
naHHOM 3amaun. Ecnm, Hampumep, pemranack 3ajada ¢ KOHKPETHBIM (U3UYECKUM HWITH
T€OMETPUUYECKUM COJEpP)KAaHUEM, TO IOJIE3HO, MPEXKAE BCEro, MPOBEPUTH PA3ZMEPHOCTH
noiy4yeHHoro otBeta. lloyne3HO TakXke, €clii BO3MOXKHO, PEIIUTh 3aJad4y HECKOJIbKUMU

Croco0aMy U CPaBHUTH MOJTyUYE€HHBIE PE3YIbTaThI.



Pemenue 3amad onpeneneHHOro THUIMA HYXKHO MPOJOJIXKATh O MPUOOPETEHUsT TBEPIBIX

HAaBBbIKOB B UX PCHICHUMU.



