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1. IEJIM U 3AJJAYHN OCBOEHUSA JTUCIUITJIMHBI

K ocHOBHBIM 11€71IM OCBOCHHUS TUCIUILIMHBI «JInHelHas anrebpay cielyeT OTHECTH:

e (dopMUpOBaHHE JIMYHOCTU CTYJEHTA, €r0 HWHTEUIEKTa WU YMEHHUS JIOTHYECKH U
AJTOPUTMHUYECKH MBICIIUTH;

e HayyHOE€ OOOCHOBaHUE MOHATHM JHMHEWHON anreOpbl, MepBbIE CBEICHHUS O KOTOPBIX
JTAFOTCS B CPEIHEN IIKOJIE;

® 3HAKOMCTBO C (PyHIaMEHTAJIbHBIMH METOJIaMU HCCIIEIOBAaHUs, aHAIN3a U MPUMEHEHUS
MaTEMaTUYECKUX MOJENIEH Il OLICHKU COCTOSIHUS U IPOrHO3a Pa3BUTHUS SABJIICHUM U IIPOLIECCOB.

K ocHOBHBIM 3a71auaM OCBOEHUS AUCUMILTUHBI «JIuHeitHas anreOpay ciieqyeT OTHECTH:

B pe3ynbrate u3zyueHusi 00y4aronuiics J10JDKEH: 3HaTh:

® METO/bl JIMHEWHO anreOpsl;

® BU/IbI I CBOMCTBA MaTPHI], CHCTEMbI JTUHEHHBIX anreOpandeckux ypaBHeHUH, N-MepHOe
JUHENHOE POCTPAaHCTBO, BEKTOPHI U JIMHEIHBIE ONlEepaliuy HaJ HUMU;

® OCHOBBI JIMHEHHOH anreOpbl, HEOOXOAMMBIE AJIsl PELICHUS MPAKTUYECKUX 3a/1a4; YMETh:

® HCIIOJIb30BATh anmapaT JMHEHHOU areOpshl;

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

BJIJIETh:

® HaBBIKAMHU PEILICHUs 334 JTUHEHHON anreOpsi;

® HaBbIKAMU I[PUMEHEHUS] COBPEMEHHOI0 MaTEMAaTHYECKOI0 WMHCTPYMEHTapus IS
pELIeHUs TPAKTUYECKUX 33]1a4;

® METOAMKOM IIOCTPOCHUS, aHAIW3a U NPUMEHEHHUS MATEeMaTUYECKUX MOJENEH Ui

OLICHKU COCTOSAHUA U IPOTHO3a PA3BUTHUA SIBIICHHN U mponeccoB.

2. MECTO JUCHHUILJIUHBI B CTPYKTYPE OBPA3OBATEJHLHON
IHPOI'PAMMBI
HucuunnuHa «JIuneliHas anreOpa» sBisieTcss 4yacTbio Mopayns «Maremartnyeckue U
€CTECTBEHHO-HAY4YHbIE TUCHUIUIMHBI» U OTHOCUTCS K JUCIMILIMHAM 00s3aTeNIbHOI yacTu Oy0Ka
bl «ucuummuuel (Momxynu)» ydebHoro ruiana, cormacHo ®I'OC BO mnst HampaBiieHUs

noarotoBku 38.03.04 «'ocyiapCcTBEHHOE M MYHUIIUIIAIBHOE YIIPABICHUEY.



3. IIEPEYEHb IUIAHUPYEMBIX PE3YJIbTATOB OBYYEHHA IIO JUCHUIIMHE (MOAYJIIO), COOTHECEHHBIX
NHANKATOPAMU NOCTUXEHUA KOMIIETEHLMU

C

Koa n HamMeHOBaHHE
KOMIIETCHIIMHA

Koa n HauMeHOBaHUe HHAUKATOPA
pocTikenus kommnerennuu (MJIK)

IInanupyemMsble pe3yJbTaThl 00y4eHHs

VK-1 CniocoGeH
OCYILIECTBIISATH MOUCK,
KPUTHYECKHUH aHAIIU3 U
CUHTE3 UH(pOpMaIH,
IPUMEHSATh CUCTEMHBIH
MOJAXOJI JAJIsl PEeLeHUs
MIOCTaBJIEHHBIX 3a/1a4

NYK-1.1. Ananusupyer 3agady, BbIICTAL €€
0a30BbI€ COCTABIISIOLIHE.

NVYK-1.2. OcymectBiser NOUCK, KPUTUYECKU
OlICHMBaeT, 0000IIaeT, CUCTEMATU3UPYET U
pamwxupyer uHpopManuio, TpeOyemyro Ui
peleHus OCTaBICHHOM 3a1a4H.

NYK-1.3.  PaccmarpuBaer W mpeajaraet
paluroHaIbHBIC BapUAHTHI perieHus
MOCTABIICHHOW 3a/layM, HUCIOJIb3ysSd CHUCTEMHBIN
MOAXO0M, KPUTUUYECKU OLIEHUBACT UX JOCTOMHCTBA
Y HEJJOCTATKHU.

3HATh: dJIEMEHTHI JIMHEWHOU anreOphl, HEOOXOAMMEBIE TS
peleHust Kpyra 3a/1a4 OTHMHU3al|K; OCHOBBI 0TOOpa 1
pamKupoBaHus HHPOpMAUU, HEOOXOIMMOH IS pelIeHHUs
MIOCTaBJICHHOM 3aJauu.

YMeTh: NpUMEHATh METO/Ibl IMHEWHOHN anreOpsbl AJis peleHus
Kpyra 3aJiad oTUMHU3aL1K; OTOUPATh U PaHKUPOBATh
nHpOpMAIHIO, HEOOXOIUMYIO /ISl PEIICHUS TTOCTaBICHHON
3aJauu.

Baaners: ciocoOHOCTHIO BEIOOpA ONTUMAIBHOTO METO/1A
peleHust TOCTaBICHHOM 3a]auu B 3aBUCUMOCTH OT 3aJJaHHBIX

YCIIOBHH, CTIOCOOHOCTBIO aHAIN3a WH(POPMAIIMOHHBIX TTOTOKOB.




4. CTPYKTYPA Y COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O6beM TMCUMILIHHBI M BU/IBI Y4eOHOH padoThl

Buabl yueOHoii padorsl

O0BeM B yacax

OO0mas TpyA0eMKOCTh TUCITUTLIMHBI

108 (3 3aueTHBIX eTUHMIL)

KonraktHas paboTa oOydarommxcs ¢ 16
npenoiaBaresieM (BCero)

AynuTtopHas paboTa (Bcero), B TOM YHCIIC: 16
Jlexknnu 6
CeMuHapbl, IPaKTUYECKUE 3aHATUS 10
JlaGopaTopHbie pabOThI }
Bueaynuropnas pabota (Bcero): 92
B TOM YHCIIE: -
KOHCYJIbTAIHSI 110 TUCIUILIIHE

CamocrosTenpHas pabora o0yqaronmxcs (Bcero) 92
Bua npomexyTo4HON arTecTanuu JIK3aMeH

oOyuaromerocs




4.2 TemaTn4yeckuii MyIaH y4e0HOM U CHUNIITHHBI

HanmenoBanmue pa3jiesioB u Buabl yueOHoil paboThl, BKIKOYAsA CAMOCTOATENbHYIO padoTy od0yuawmuxcs | KomnereHunu
TeM U TPYA0EMKOCThb (B yacax)
Bcero N3 Hux CamocrositesbH | KypcoBas | Konrpoabnas
ayJAMTOPHbIE asi pabora padora padora
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Tewma 1. [TonsiTHE W TIpEICTABICHUS 1 13 1 - 2 10 - - VK-1
KOMIUIEKCHBIX uncesl. J[eicTBust Haf
KOMIUIEKCHBIMH YHCIIAaMU
1 13 1 - 2 10 - - YK-1
Tema 2. MaTpuiibl ¥ OIIpeenuTenn
Tema 3. Cuctembl TUHEHHBIX 1 15 1 - 2 10 - YK-1
anrebpanveckux ypaBuenuit (CJIAY) u
WX METOJIBI UX PEIICHUs
1 15 1 - 2 20 - - YK-1
Tema 4. Bextopsl. OCHOBHBIE Olepanuu
HaJl BEKTOpaMu
Tema 5 BekTopHOE IPOCTPAHCTBO. 1 26 1 - 1 20 - - YK-1
EBKIIMI0BO TPOCTPaHCTBO
Tema 6 CoOcTBEHHBIE BEKTOPbI 1 26 1 ) 1 22 ) ) yK-L
Hroro mo nucuuiviuge 108 6 B 10 92 B B




4.3 ConepxxaHue TMCUMILTUHBI «JInHeliHAA ajiredpa» Mo remam

Tema 1 «IloHATHe M TpeICTABJEHUS] KOMILUIEKCHBIX 4mces. J[leiictBusi Han
KOMILJICKCHBIMH YHCJIAMM»

Muumas enununa. ['eomerpuueckoe H300pa’keHHE KOMILIEKCHBIX yucel. Moaynb u
apryMEeHT KOMIUIEKCHOTO 4YHuCla. AnreOpamueckas, TPUTOHOMETpPUYECKas W IOKa3aTelbHas
GopMBI 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 kerc-3a1aHus

Tema 2. MaTpuubl 1 onpeaeJuTe 1
[Tonsitue matpunel €€ pazMepHocTh. ClI0KEHHE U ITPOU3BEAECHUE MAaTPHULL, CBOMCTBA ATUX

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

[TonsTre 6a3ucHOrO0 MUHOPa MaTpHIlbl. [IOHITHE paHTra MaTPHUIIBI 000N Pa3MEPHOCTH U
ero cpoiictBa. CBs3b MOHATHSI paHra MaTpPHUIbl C JMHEWHON 3aBUCHUMOCTBIO CTPOK. MeTobl
HaXOXJIEHWS MHHOpa C TIOMOIIBIO 3JIEMEHTApPHBIX MPeoOpa3oBaHU CTPOK MATPHUIBI (METO[
CBEICHMSI K TpanenenaaabHOMy BUIY).

MeToapl HaxOXKACHUS OOpATHOM MaTPHIIBI: C MOMOIIBI0 aNredpanyecKux TOMOTHEHUN
AJIEMEHTOB W C TIOMOIIBIO 3JIEMEHTapHBIX MPeoOpa3oBaHHMl CTPOK MaTpuIllbl. MaTpudHbie
YpaBHEHUS.

IIpakTHYeckoe 3aHATHE

Pemenue 3amau. BrinonHnenue kelic-3aaanus
Tema 3. Cucrembl JuHelHbIX aaredpamyveckux ypaBHeHuil (CJIAY) m ux meroasl HX
pelieHust

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

Teopema Kponekepa Kanemnu. MeTonpl pemieHns CHCTEMBI JIMHEHHBIX alreOpanvdecKux

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



IIpakTHyeckoe 3aHATHE
Pemtenue 3agad. BrinmoaHeHne kelc-3aaaHus

Tema 4. BekTopbl. OCHOBHbIE ONEePAIlUN HA/l BEKTOPaAMU
[lonsitue BekTopa. JluHelHble omepalUyd HaJ BEKTOPAMU: CJIOKEHHE BEKTOPOB U

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 NpOeKUUsAMHU. 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 cpoicrBa. lloHATHE OpmeHTalMu TPOWKH BEKTOPOB. BbIpakeHHME BEKTOPHOIO
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
OpUEHTAllMM BEKTOPOB B IIPOCTPAHCTBE. Y CTAHOBJIICHHE KOMIUIAHADHOCTH BEKTOPOB.
Onpenenenue 00bEMOB MapauIeIenuIeia ¥ TPEYrolIbHOM MUpaMuIbl

IIpakTH4Yeckoe 3aHATHE

Pemenne 3amad. BeinonHenue kenc-3a1anus

Tema S BekTopHoe npocTpancTBo. EBKJINI0BO NPOCTPAHCTBO
N-MEPHBIM BEKTOP M BEKTOPHOE IIPOCTPAHCTBO. JIMHENHas 3aBUCHUMOCTb 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 ITpocTpaHcTBO. HopMa BekTopa.

Metpuka BBOIWTCA € NOMOIIBIO CKaJSIpHOro IpousBeneHusa. HepaBencrso Komm-
ByHsIKOBCKOTO u HEPaBEHCTBO TPEYrOJIbHUKA. Teopema 0 CyILIECTBOBaHUU
OPTOHOPMHUPOBAHHOTO 0a3zuca BO BCSKOM N- MEPHOM €BKIUAOBOM IpocTpaHcTBe. [loHsATHE
JauHenHoro oneparopa. CBs3b MEXIY MaTpHIIAMU JIMHEHHOTO oniepaTopa B pa3HbIX Oa3ucax.

IIpakTHYeckoe 3aHATHE

Pemenne 3anad. BeinonHenue kenc-3a1anus

Tema 6 CoOCTBeHHBIE BEKTOPbI
IlonATHe COOCTBEHHOrO 3HAYEHHMs M COOCTBEHHOIO BEKTOpA JIMHEHHOIo oreparopa.

3aBUCHMOCTh MEXIY JIUArOHAIBHBIM BUIOM MATPHIBI JTUHEHHOTO OIlepaTopa 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 gacos.

Bua 3ansarTus Tema 3ansaTHSA KoanuecTBo ®opma Koampl
qacoB IpoBeICHUs KOMIIETCHIIUN
[Tpaktaeckoe | Tema 1. [TonsTue u 2 Pemenne 3agau. VK-1
3aHsaTHE 1 MpEeICTaBICHUS Brmonnenue
KOMIIJICKCHBIX YHCEI. Kelc-3aJaaus
JlericTBUS HAL
KOMILIEKCHBIMH YHCIaMK
[TpakTryeckoe Tema 2. Matpuus! 1 2 Peienue 3amau. VK-1
3aHATHE 2 Brmmonnenue
ONPeACIUTETN o
KeHc-3ajaHus
[TpakTaeckoe | Tema 3. Cucrembl 2 Pemenwue 3amay. YK-1
3aHATHE 3 JIMHEWHBIX aJireOpanyecKux Brmonnenue
ypaBuenuii (CJIAY) u ux Keic-3a1aHus
METO/Ibl UX PEIICHUS
[Tpaktuyeckoe | Tema 4. Bektopsl. 2 Pemrenue 3anau. YK-1
3aHsaTHE 4 OCHOBHBIE OIEepaIy HaJT Brmonnenue
BEKTOpaMHU Keic-3a1aHus
[Ipaktueckoe | Tema 5 BektopHoe 1 Pemenue 3agau. YK-1
3aHATHE 5 IIPOCTPaHCTBO. EBKIINI0BO Beinonnenue
MIPOCTPAHCTBO Kelic-3aIaHus
[TpakTHueckoe Tena 6 CoGeTBEHHLIE 1 Pemenne 3agau. VK-1
3aHaTHE 6 Brmmonnenue
BEKTOPBI .
Kelic-3aIaHus

4.5. YueOHo-MeTOMYECKO€E 00ecredeHHe CaMOCTOSTEIbHOI padoThl CTY/1€HTOB

CamocrosTenbHas paboTa CTyJIEHTOB MPEIYCMOTPEHA YI€OHBIM TUTAHOM TI0 JUCIIUTUTHHE
B 00beme 92 yaca.

CamocrodTenbHas paboTa peaqu3yercss B paMKaxX MpOrpaMMbl OCBOCHUS AUCLUIIMHBI B
CJIEAYIOUIMX opMax:

- paboTa ¢ KOHCIIEKTOM 3aHATuUs (00paboTKa TeKCTa);

- MPOpabOTKa TEMATUKN CAMOCTOSTEITLHON paOOTHI;

- HalMCaHUe KOHTPOJIbHOW PabOTHI;

- moucK nHpopmanuu B cetu «MHTepHET» U TUTEpaType;

- BBINIOJIHEHUE UHIMBUIYATbHBIX 3a/JaHHI;

- MOJITOTOBKA K c/jaue 3a4eTa, dK3aMeHa.

CamocrosiTensHas paboTa TPOBOIUTCS C TEBIO:




- CUCTEMAaTU3AlMH U 3aKPEIUICHUS MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUMN U MPAKTUYECKUX
yYMEHUH 00y4aronuxcs;

- YIIIyONeHHs U PaCIIMPEHUs TEOPETUUECKUX 3HAHUH CTYICHTOB;

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

- Pa3BUTHA MMO3HABATEIBHBIX CIOCOOHOCTEH M aKTUBHOCTU OOYYAIOUIMXCS: TBOPYECKOMN
MHHUIMATHBBI, CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OpPraHM30BAaHHOCTH; (HOpMUpPOBAHHE
CaMOCTOSITEJIbHOCTH MBIIUIEHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, COBEPILIEHCTBOBAHHUIO U
caMOOpraHu3aluu;

- Pa3BUTHIO UCCIIEI0BATEILCKUX YMEHUN CTYIEHTOB.

TexHonorus OpraHM3alMid  CaMOCTOSTEIbHONH paboThl  O0YYaIOIMXCS  BKIIOYAET
UCIOJIb30BaHUE HH(OPMAIIMOHHBIX U MaTEPUATbHO-TEXHUUYECKUX PECYpPCOB (puinaia:

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

-ayAUTOPHHU JUIsl CAMOCTOSTENbHON PaOOTHI.

Ilepen BbIMONHEHHEM OOYYaIOUIMMUCA BHEAYTUTOPHOM CaMOCTOSTENBbHOW paboOThI
IIpenoaaBareib MPOBOAUT KOHCYJIBTUPOBAHME 110 BBINOJIHEHUIO 3aJaHUs, KOTOPBIA BKIJIFOYAET
[eNb 3alaHusi, €ro COJAEP)KaHMs, CPOKH BBIIOJHEHUS, OPUEHTHPOBOYHBIA 00BEM pPabOTHI,
OCHOBHBIE TPeOOBAHUS K Pe3yJIbTaTaM padOThl, KPUTEPHH OIICHKH.

Bo Bpemsi BbImonHeHUs 00y4yaroIMMUCS BHEAYAMTOPHOW CaMOCTOSITEIbHOM pabOThHl U
Opu HeoOXOAWMOCTH NpenojaBaTeilb MOXET IPOBOAUTh WHAWBUIYAIbHbIE W TPYIIOBbIE
KOHCYJIbTAIIUH.

CaMmocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCA HWHAMBUAYAJIbHO WM TpyIIaMu
0o0y4aroImuxcst B 3aBUCUMOCTH OT LeNH, 00beMa, KOHKPETHOW TEMaTHUKH CaMOCTOSATEIbHON
paboThI, YPOBHS CII0)KHOCTH, YPOBHS YMEHHUH 00yUarOIUXCsl.

KoHTpoias camocTosATenbHON paboThI CTyI€HTOB IIPEAYCMATPUBAET:

-COOTHECEHUE COIEPKAaHUS KOHTPOJIA € LEISIMH 00yUeHus;

-00bEKTUBHOCTh KOHTPOJIS;

-BaJINIHOCTh  KOHTPOJII  (COOTBETCTBHE MPEABABISIEMBbIX 3aJaHUi  TOMY, 4TO
IpeJnoiaraeTcs MpoBEPUTH);

-nuddepeHuanio KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHAIIOB.

@DopMbI KOHTPOJISE CAMOCTOSTENIEHONU PaOOTHI:

-IPOCMOTP U MPOBEPKA BBIMOJIHEHHS CAMOCTOATENbHOI paboTHI IPEnoaaBaTeseM;

-OpraHu3alys caMoNpOBEPKH, B3aUMOIIPOBEPKH BBIIIOJHEHHOTO 3a/1aHUS B IPYIIIIE;

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



-IPOBEICHUE TUCEMEHHOTO OTIPOCa;
'HpOBeZ[eHI/Ie YCTHOFO onpoca; OpFaHI/ISaHI/IH nu HpOBCIIeHI/IC I/IH,Z[I/IBI/II[yaJIBHOFO
cobecenoBaHMS,

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

5. OuneHo4Hble MaTEePHAJIBI 110 IMCIUIITIUHE
@OHJT OLEHOYHBIX CpPEACTB [0 JUCUUIUIMHE (MOAYJIO) BKIJIIOYAET OLIEHOYHBIE
MaTepHabl, HAPaBJICHHBIC HA IPOBEPKY OCBOEHUS KOMIIETCHIIMN, B TOM YHMCJIE 3HAHUN, YMEHUN
1 HaBbIKOB. DOHJI OLICHOYHBIX CPEICTB BKJIIOYAET OLIEHOYHBIE CPEACTBA TEKYILIEr0 KOHTPOJSA U
OLICHOYHBIE CPEJCTBA IPOMEKYTOYHOU aTTECTALUH.
@OH OIEHOYHBIX CpeACTB MO AucuuiuiiHe mnpuBenéH B Ilpunoxenun 1 (donpg

OILICHOYHBIX CPEJICTB) K paboueil mporpamme TUCIUTUIUHEIL.

6. YueOHO-MeToANMYECKOE H MATEPHATbHO-TeXHHYECKOe o0ecrevyeHne TUCHUNIHHBI
6.1  Ilepevenp y4yeOHBIX H3AaHUHN U y4eOHO-METOIUYECKUX MATEPUAIIOB JIUIsI OCBOCHUS
JUCLUIUIMHBI

OcHOBHas JIUTEpaTypa:

1. boromomnos, H. B. Marematuka : yueOnuk st By30oB / H. B. boromomnos, I1. U.
Cawmoiinienko. — 5-e u3l., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022. — 401 c. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534- 07001-9. — Tekcr : »aeKTpoHHBIA //
OopazoBarenbHas miartdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/468633

2. Cyxotun, A.M. Bricimas Marematuka. AJIbTEpHATUBHAsT  METOJOJIOTHUS
npenoaaBanus ;. yueonoe nocobue s By3oB/ A. M. Cyxorun, T. B. Tap6okoBa. — Mockaa :
UznatensctBo FOpaiit, 2022. — 223 ¢. — (Bsicmee obpazoBanue). — ISBN 978-5-9916-6517-
9. — Tekcr : onektpoHHbI // OOpa3zoBarenbHas Iiatgpopma HOpaiit [calfT]. —

URL: https://urait.ru/bcode/490251

3. [Munayes, B. C. Boicmast maremaTtuka. [lonueiii kypc B 2 T. Tom 2 : yueOHUK J1st
By30B/ B. C.IllumaueB ; mon penmakuuedr A. H. TuxonoBa. — 4-e wu3g., ucnp. ¥ JOM. —
Mocksa : M3narensctBo HOpaiit, 2022. — 305 c. — (Beiciiee oOpa3osanue). — ISBN 978-5-
534-07891-6. — Tekcr : smekTpoHHBIH // OOpa3zoBarenbHas miatgopma FOpait [calT]. —

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

4. Byrpos, S.C. Beicmias matematuka B 3 1. T. 1. [JluddepenuuansHoe u
WHTETpalbHOe Wucuucienne B 2 kH. Kuura 2: yuebHuk mms By3oB/ . C. Byrpos,

C. M. Huxonsckuii. — 7-e¢ u3n., crep. — Mocksa : M3natenbcerBo FOpaiit, 2022, — 246 ¢c. —


https://urait.ru/bcode/468633
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

(Beiciiee  obpazoBanme). — ISBN 978-5-534-02150-9. — Teker : 2aeKTpoHHBIA //
OopazoBarenbHas miargpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/491316

o. Byrpos, f. C. Beicmas marematuka B 3 1. T. 2. DIeMeHThI JIMHEHHOUN areOphl U
aHaJTUTUYECKON TeoMeTpuu : ydueOHuUK s By3oB/ . C. byrpos, C. M. Hukonbckuii. — 7-¢
u3., crep. — Mocksa : UznarensctBo FOpaiit, 2022. — 281 c. — (Bricmiee oOpa3zoBanue). —

ISBN 978-5-534-03009-9. — Tekcr : anekrponnsiii // ObpazoBarenbHas miaardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/488877

6. Nynaes, A. C. Cneumanbubie GpyHknun B 2 4. YacTts 1 : cripaBOYHHK I By30B /
A. C. lynaes, B.W. lllnerukoB. — MockBa: HW3nmatensctBo FOpaiit, 2022. — 417 c.—
(Boiciiee  o6pazoBanme). — ISBN 978-5-534-07664-6. — Tekct : dneKTpoHHBIA //

Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/492233

7. Kopuuenko, H. A. Beiciias maremartuka : yaeOHO-MeToanueckoe nocodue / H. A.
Kopuuenko. — Mocksa : PYT (MUUT), 2019. — 76 c. — TekcT : anekTpoHHbIi // JlaHsb :
aNIeKTPOHHO-OMbOIoTeynas cucrema. — URL: https://e.lanbook.com/book/175718

JlonmoHUTENbLHAS JIUTEPATYpAa:

1. KommuiekcHble uucna : ydeOHO-MeToaudeckoe mocobue / cocraButenr H. B.
CrapkoBckas. — Bomnornma : BIMXA wum. H.B. Bepemaruna, 2015. — 54 c.— Tekcr:
JICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTEIHAS cucTeMa. — URL:

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

2. bynuH, A. U. OGbikHOBeHHBIE MU DEpeHITHATEHBIC YPABHEHUS M UX MPHIIOKCHHS
: yueOHoe mocobue / A. U. byann. — Kypck : Kypckas I'CXA, 2015. — 253 c. — Teker :
AJIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

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

HMHTEpHET peCYpCHI:

1. http://eek.diary.ru/p48574979.htm — >neKTpOHHBIH aapec caiiTa Mo MaTeMaTuKe.
2. http://eek.diary.ru/p48039823.htm — 3eKTPOHHBII aJpec caiiTa Mo MaTeMaTHKE.
3. http://eek.diary.ru/p67723918.htm — 37eKTpOHHBIIA azpec caifTa o0 MaTeMaTHKeE.
Menunamarepuanb:

1. Xuznp 1o 3akoHam Marematuku | Bompoc Hayku // Hayka 2.0 —

https://youtu.be/47yKtdxy7iM
2. MOXHO JIM JOOBEPATH MATEMATHUKE? | 1Q // SciOne —
https://youtu.be/ZTZjFz8HPUM

3. Bcé mpo mpsimoyronbHbl TpeyronbHUK 3a 15 munyt // bopuc TpymuH —

https://youtu.be/AY c2zwzH6dw



https://urait.ru/bcode/491316?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
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
http://eek.diary.ru/p48574979.htm
http://eek.diary.ru/p48039823.htm
http://eek.diary.ru/p67723918.htm
https://youtu.be/47yKt4xy7iM
https://youtu.be/ZTZjFz8HPUM
https://youtu.be/AYc2zwzH6dw

4, Bcé mpo pamumonampHble uwmcna 3a 10 munayr // bopuc TpymuH —

https://youtu.be/gvRk8Y 1yHJI

o. JlekapToBbl KOOpAWHATBI Ha IIOCKOCTH. PaccrostHMe Mexay Todkamu //

Buneoypoku matemaruku — https://youtu.be/aGenWtWQV1s

6. Koopaunare! Ha mtockoctu // IlaBen bepmos — https://youtu.be/zXashxzT87Q

1. MmuoxectBa. Yucnossle mons // CynomnaroB Cepreit BmagumupoBnu —

https://youtu.be/bKtQ5EJXAec

8. MHOXeCTBO JEHCTBUTEILHBIX quCen // Bopuc Tpyuun —
https://youtu.be/6hwENpPQgKPO
9. Cuctemsl koopaunar // dU / dV stud — https://youtu.be/TFg2wkcZi08

10.  Teopema Iludaropa // Markynsr-npuBer! :: Aunekceii CaBBateeB U Ko —
https://youtu.be/Xdc8WWFURAS
11.  Ilonsartue uyucna. Yacte 1. Harypanbusle uucna. Llensie uncna // InternetUrok.ru

— https://youtu.be/EBv4VIODGIE

12.  Tlomstme umcma. Yacte 2. J[pobu. Paumonansupie uncna // InternetUrok.ru —

https://youtu.be/0Zu6hZxtPD8

13.  Bruucnenue ompenenurtens npu nomoinu nepectanoBok // [laen Lllecromanos

— https://youtu.be/WvIgKvCKxJ4

14.  Kaxk BeuHUCHATH onpenenuten 2 u 3 nopsakos? // Bupeoypokn MareMaTHKH —

https://youtu.be/rugkk5-zYTo

15. MarpuuHbslii MeTOA pelleHus CUCTeM JIMHEHHBbIX ypaBHeHuil // [laBen

[ITectonanos — https://youtu.be/SsvQY-ttBOk

16.  Meron lNaycca pemenus cucreM auHEHHBIX ypaBHeHuit // [1aBen IllecromanoB —

https://youtu.be/evDUmzR5T X0

17. Meron I'aycca pemienust cucreM JuHeHHbIX ypaBHeHuit 2 // I1asen llecromanos

— https://youtu.be/sS87yjF-7Ew

18.  Meron Kpamepa pemieHuss cucTeMbl JIMHEHHBIX ypaBHeHWH // Buaeoypokn

MmareMaTuku — https://youtu.be/0iig32aUgBw

19.  OGparnas marpuua // [TaBen bepmos — https://youtu.be/MjSQzo7dXok

20.  Onpeaenutens marpuiisl // [Taen bepmos — https://youtu.be/k5fPjn0IVSE
21.  IIpocreiitme JIMHENHbIE YpaBHEHUS // [TaBen bepnos —

https://youtu.be/3Mfo0fpHPzM

22.  Cucremsbl nuHeiHbIX ypaBHeHuil // CyporutaroB Cepreit BmagumupoBny —

https://youtu.be/Bfaz6Cy32CA



https://youtu.be/qvRk8Y1yHJI
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

23.  Cucremsbl JTUHEHHBIX ypaBHEHUU /l [TaBen [lTectomanon —

https://youtu.be/SriCnsNOpwY

24.  KanoHuyeckuii BUJ KpUBOH 2 (BTOPOro) MOpsAKa AOCTYIHO U MpocTo // Beicias

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

25.  JlexaprtoBa cucrema KOOpJAWHAT /l [TaBen [IIecronanor —

https://youtu.be/40txOsyckhA

26.  VYpaBHeHHe TpsMOil Ha TUIOCKOCTH // Buageoypokum MaTeMaTHKu —

https://youtu.be/-0E-5uRworY

27.  YpaBHenme npsmMor: wMerom Tpéx Touek // Ilasem  bepmoB @ —

https://youtu.be/KKammaopXk8

28.  VYpaBuenus npsamoil Ha tuiockoctd // CynorutaroB Cepreit BnaaumupoBua —

https://youtu.be/kl708d-WpRo

29.  DOnnunc, napabona u runepbona. Konuueckue ceuenus // bopuc Tpymmn —

https://youtu.be/qTzbHGuwY KO0

30. bunom Hsrotona // Markyner-npuBer! :: Anekceii CaBBateeB m Ko —

https://youtu.be/Y XYOmxLDtMw

31. Bcé mpo mporpeccun 3a 15  wmumyr //  bopuc  Tpymun «—
https://youtu.be/|ZRY 6sbyWG8

32.  Ilpenen MOCJIEI0BATEIHLHOCTH // Bopuc Tpymua —

https://youtu.be/ZmwdHAhVsPM

33.  Ilpenen umcioBOW MOCIENOBATENBHOCTH — oOmpezeneHue u npumeps! // IlaBen

bepaos — https://youtu.be/dMVR_xyil7U

34. CBoiicTBa TpeNesoB TMOCIEIOBATEIHLHOCTEH, CBSI3aHHBIE C HEpPaBEHCTBaMH //

Bopuc Tpyumu — https://youtu.be/WTjfi-eqL7E

35.  Tpeyroasauk Ilackans 1. IToctpoenue «cepxy BHu3» // GetAClass - Ilpocto

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

36.  Tpeyrompuuk Ilackans 4. ®opmyna ounoma // GetAClass - [IpocTto MmatemaTnka

— https://youtu.be/WJ ml-Aixj4

37. TI'papux  ¢yHkumu, cogepxameid  wmoxyns // Ilaen  bepmoB —
https://youtu.be/s7G25pBnUK8

38. Bamanmms Ha oOmacte 3HaueHnd ¢ynknum //  IlaBenm IllecromamoB —

https://youtu.be/yHbQticz7to

39.  Kak mocrpouts rpapux ¢pynknuu / bopuc Tpymmna — https://youtu.be/HHd5v-
ne60c



https://youtu.be/SrjCnsNQpwY
https://youtu.be/wDW5JwrAQlE
https://youtu.be/40txOsyckhA
https://youtu.be/-0E-5uRworY
https://youtu.be/KKammaopXk8
https://youtu.be/kI7Q8d-WpRo
https://youtu.be/qTzbHGuwYK0
https://youtu.be/YXYQmxLDtMw
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https://youtu.be/HHd5v-ne6Oc
https://youtu.be/HHd5v-ne6Oc

40.  Ksamparuunas ¢yukuus u e rpaduk // IlaBen bepmos — https://youtu.be/4M-
NUGZmTiU
41.  OGparnas ¢pyukuwus // bopuc Tpymmn — https://youtu.be/LQZa7vPkgqc

42.  OcHoBHBIE »>JeMeHTapHbie (yHKIMU. Pemenune 3amanuii // Bupeoypokwu

marematuku — https://youtu.be/LpKill YAQ-I

43.  Yrto Takoe oOmacth ompenencHus (YHKIUU W Kak e€ Haltu // Bumeoypoku

marematuku — https://youtu.be/yOfOMvzvims

44, beckoneuno manbsle W OeckoHeyHO Oosbinne BenuuuHbl. [loHATHE Tpenena

byukuuu // Buneoypoku maremaruku — https://youtu.be/bxgjufIBF11

45.  HenpepsiBHOCTh (QyHKIIMH B TOuke. HempepbiBHOCT MHOrowieHoB // bopuc

Tpymmn — https://youtu.be/nXUEwWQ7DWkw

46. Omnpenenenue npeaena GpyHkuuu. Pemenne 3agay / Bugeoypoku MaTeMaTHKUA —

https://youtu.be/VrPfmLryri0

47.  Tpenen ¢pynkumu. Onpenenenue npenena ¢pynknuu "mo Komm" u "mo Ieiine" //
Bopuc Tpymmn — https://youtu.be/UzfAt6DoN3E

48.  Ilpemen d¢yukmuu. Teopembl o mnpeaenax // Buumeoypokun MaTeMaTHKu —

https://youtu.be/K-5iNtzN3tl

49.  CsaoiicTBa IIpEeIeNIoB ¢byHKINN // Bopuc Tpymmn —
https://youtu.be/Nx2GgsolBQO

50. Touku paspeiBa. @ynkuuu Jupuxie u Pumana. Pa3pbiBel MOHOTOHHBIX (YHKIMN

// Bopuc Tpymun — https://youtu.be/mxP11g2Ejvw

51.  Hawubonspuiee u HanMmeHsbIee 3HaUeHne GyHKIUU Ha oTpeske // [1aBen bepaoB —

https://youtu.be/BjinC6cN2ds

52. Ilpuznaku Bo3pacTaHusi W yObiBaHus ¢yHkuuu // IlaBen bepaoB —

https://youtu.be/H8QdnSLbzAA

53. IlpomsBomnHass mpou3BeneHuss wu  yactHoro // Ilaem  bBepmoB —

https://youtu.be/ArR5j]IHNCr0

54.  IlpousBonHas CJI0KHOH GbyHKINU !/ ITaBen bepnos —

https://youtu.be/SoBfRUp8ofQ

55.  IIpoumssoxnas. Hauasno // Bopuc Tpymun — https://youtu.be/sSnyhOXFLqc

56.  Ilpocreiimme mpaBuia BBYHCICHUs mpou3BonHbeix // Ilaem bepmoB —

https://youtu.be/8QMq7sd5-h4

57.  VYpaBuenwue kacatenbHoii // [1aBen bepnos — https://youtu.be/eEgRt98rFQO

58. UYro  Takoe  mpomsBomHas  Qymkmuu?  //  IlaBem  bepmoB @ —
https://youtu.be/OO2RUEG_YDO



https://youtu.be/4M-NUGZmTiU
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https://youtu.be/mxP1Ig2Ejvw
https://youtu.be/BjinC6cN2ds
https://youtu.be/H8QdnSLbzAA
https://youtu.be/ArR5jIHNCr0
https://youtu.be/SoBfRUp8ofQ
https://youtu.be/sSnyhOXFLqc
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59. 3amena mnepemeHHOW B HeompenenéHHom wuHTerpase // IlaBen bepmoB —

https://youtu.be/RvCDg4K1o0KM

60.  Uurerpuposanue no yactsm // [1aBen bepnos — https://youtu.be/cu8SYqWKz E

61. HecoOcTBeHHbIE HUHTErPaJIbI / [TaBen [lIecronanon —

https://youtu.be/0Oc2hvhso3 M

62.  OnpenenéHHblii uHTErpan — moHATHE W Bbuucinenue // IlaBen bepmoB —

https://youtu.be/MKNGlueZmYc
63.  IIpoumssoxnas u uaterpan // InternetUrok.ru — https://youtu.be/Ar] JGY10DY

64.  Tabnuma nepBoobpasusix // [1aBen bepmos — https://youtu.be/2JRWTELB2Pc

65. ®opmyna Herorona-JleitOnuia. Uto takoe mepBooOpa3Has u uHTerpan // bopuc

Tpymmn — https://youtu.be/2IFUgZjhOH8

66. Urto Takoe mepBooOpazHas M HeompeneaEHHbIM uHTerpan // IlaBen bepmop —

https://youtu.be/MHEJRCZ7q7E

67. UYro  Takoe  mepBooOpasnas  pymkmmu? //  IlaBem  bepmoB @ —

https://youtu.be/BSUTLOMzYBM

68.  VYcnoBHbii skcTpemyM u  Qynkuus Jlarpamka // ITlaen bepmoB —

https://youtu.be/nZMbh 8VIr0

69.  OyHKUIMU HECKOJBbKUX MepeMeHHbIX. BBenenue B monstue // [lasen llecronanos

— https://youtu.be/dmM3-NvDK1t8

70.  DyHKIMH HECKOJBKHX MepeMeHHBIX. ' padMK (YHKINH HECKOJIBKHX TTEPEMEHHBIX
// Tasen IlecTomanos — https://youtu.be/bZmQZQMMckY
71.  Yacrusie npousBoansie // [TaBen bepaos — https://youtu.be/c_dsX6KErTQ

72.  Kak HayuWTbcs pemath 3amadn Ha BepostHocTh? // bopuc Tpymmua —

https://youtu.be/uQipw8zMijal

73.  Knaccudeckoe omnpezeneHue BeposTHOCTH // Buaeoypoku wMaTeMaTMKu —

https://youtu.be/ZhiEPU7D4VVU

74. Hauanpubie cBemeHMsi O MaTeMaTUyecKoW crtaTuctuke //  Bumeoypoku

mareMatuku — https://youtu.be/lvlyQJZfgRk

75.  Tlousarue BepositHOCTH. Kitaccuueckoe omnpeneneHne BeposiTHOCcTH // Buaeoypoku

Mmatematuku — https://youtu.be/HPaMEQxI610

76.  Ilpumep pemenus 3amauu 1o Teopuu BepositHocted // IlaBenm bepmoB —

https://youtu.be/gs2ibQDI7mc

77.  Teopus BepostHocTel // InternetUrok.ru — https://youtu.be/oHQfAMBV7SM

78.  Teopust BepositHocTel 1: naBa kyouwka // GetAClass - IlpocTto mMaremarmka —

https://youtu.be/mY AfKFdr8g8
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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

6.2 Ilepeduenp MaTepuaIbHO-TEXHHYECKOTO, IPOTPAMMHOT0 00ECTICUCHHS

HaumenoBanue HaumenoBanue OcHALlIEHHOCTEL Ilepeyennb

JM CIUTIJIMHBI crenraJbHbIX crnenraJbHbIX JIMIIEH3MOHHOT 0
(MoayJin), NOMelleHul u NoOMelleHul u MPOrpaMMHOI0
NMPaKTHK B noMeInleHuii 1Js noMeleHui 1as odecreyeHus.
COOTBETCTBHM € | CAMOCTOATEIbHOI CaMOCTOSITEIbHOM

Y4eOHBbIM ILUIAHOM padoThI padoThI

51.0.09.01 KabOuner maremarnku | YueOHEIE MeCTa, Microsoft Windows XP
Jluneiinas anredpa 000py10BaHHbBIC Microsoft Office

Ayauropus st
CaMOCTOSITEITbHOM
paboThI

0104HOI MeOeNbIo,
KOMITBIOTEPAMH C
BBIXO/IOM B CETh
MHTEPHET, pabouee
MECTO MpernojaBaTens B
COCTaBe CTOJI, CTYI,
Tym0a, KOMIBIOTEP
MIPENo/IaBaTelis ¢
BBIXOJIOM B CETh
WHTEPHET, dKpaH,
MYJIbTUMEIUITHBIN
MIPOEKTOP,
TEMaTHU4ECKHE CTEH/IbI,
MPE3EHTAlMOHHBIIA
MaTepuan

VYuebOHBIE MECTa,
000py/1I0BaHHBIE
0JI09HOM MeOebIo,
KOMITBIOTEPAMH C
BBIXOJIOM B CETh
UHTEPHET,
MHOTO()YHKIITHOHAITLHOE
YCTPONCTBO

Kaspersky Endpoint
JUIs OU3Heca
Koncynbrantlimoc
AdobeReader

Cisco WebEXx
HNudopmannonno-
KOMMYHUKAIIUOHHAA
iatpopma «Chepym»
OO6pazoBatenbHas
wiaropma
https://mospolytech-
tuchkovo.online/

7. MeToauueckue PE€KOMEHIAIUH 11O oﬁyqe}mm JHMI ¢ OrpaHUICHHBIMHA

BO3MOKHOCTAAMHU 3/10POBbS U HHBAJINAOB

O6yquI/Ie IO JUCHUIIIMHEC 06yqa10m1/1xc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMU 310POBbA

OCYHWICCTBIIACTCA C Y4YCTOM oco0eHHOCTEH HCI/IXO(I)I/BI/I‘-ICCKOTO Pa3sBUTHA, HWHIAUBUAYAJIBHBIX

BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBBS TAKUX 00YJarOITUXCsl.

Conepxanne 00pa3oBaHUS H YCJIOBHS OpraHW3AlMU OOY4YeHHs, OOyJarouuxcsi cC

OrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBBA OIIPECACTIAIOTCA aﬂaHTHpOBaHHOﬁ O6pa3OBaTCHBHOﬁ

HpOl"pElMMOfI, a Ji1 HMHBAJIMIAOB TaAKXKXC B COOTBCTCTBUU C HHI[HBH,HY&HLHOFI nporpaMMoﬁ

peadmMTay HHBAIHIA.



https://www.webex-russia.ru/
https://mospolytech-tuchkovo.online/
https://mospolytech-tuchkovo.online/

OcBoeHHE NUCHUIUIMHBI O0YUYaIOIUMUCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS
MOJKET OBITh OPTaHM30BAHO KAaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTIEIHHBIX
rpynnax. IlpenmonararoTcst — crenuanbHBIE  YCIOBHS  JUIsl  MOJYYeHHS — 0OpazoBaHUs
00y4JaroIMMUCS C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-negarornyeckuii cocTaB 3HAKOMUTCSI € MCUXOJI0r0-(hU3HMOIOTHYECKUMHU
OCOOCHHOCTSIMU  OOYYAlOMIMXCS WHBAIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3710POBBSI, UHAUBUIYAJIbHBIMU [IPOTPaMMaMU PeadMIIUTALIMY UHBATUIOB (ITPU HAIUYHUH).

B cooTBeTCTBUU ¢ METOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpeamnoiaraeTcsi MCIOJIb30BaTh COIMAIBHO-aKTUBHBIE W
pedIIeKCUBHBICE METOABI OOYYCHHsI, TEXHOJIOTUH COIUOKYIbTYPHOUW pEaOWIUTAIMU C IEJIbI0
OKa3aHUsl MOMOIIM B YCTAHOBJICHWHU IOJHOLICHHBIX MEXKJIUYHOCTHBIX OTHOILIEHUU C APYTUMH
CTYJIEHTaMH, CO3AaHUH KOM(OPTHOTO MCHXOJIOTMUYECKOTO0 KJIMMara B CTYACHUYECKOH Trpyrre.
[TonGop u pa3paboTka Y4eOHBIX MATEpUANOB MPOU3BOAITCA C YYETOM MPEIOCTABICHUS
MaTepuaia B pa3IUYHbIX (OpMax: ayJUuaIbHON, BU3YaJbHOM, C UCIIOIH30BAHUEM CIICIIHATBHBIX
TEXHUYECKUX CPEJICTB U MHPOPMALIMOHHBIX CUCTEM.

OcBoenne nucruiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcs ¢ HCMOIb30BAaHUEM CPEACTB
oOydeHuss OOIIETO ¥ CHEHUANIbHOIO Ha3HaueHUs (MEePCOHANBHOTO M  KOJUICKTUBHOTO
UCIIOJIb30BaHMs1). MaTepruanbHO-TEXHUYECKOE 00eCIieueHre MpeayCMaTPpUBAET MPUCIIOCO0JICHNE
aynutopuit kK Hyxaam aun ¢ OB3.

dopma NpoBeACHUS aTTECTAlMK ISl CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YYETOM
WHIUBUTyaJIbHBIX MCUXO(U3NUECKUX 0COOEHHOCTEMN. Jos CTYJEHTOB C OB3
npeaycMaTpuBaeTcs JOCTymHas ¢GopMa MPEeJOCTaBICHUS 3aJaHUid OIEHOYHBIX CPENCTB, a
MMEHHO:

— B TIEYATHOW WJIM DJIEKTPOHHOU popme (11 U1 ¢ HAPYIICHUSIMU OIOPHO-/IBUTATEILHOTO
amnmnapara);

— B meyaTHOM ¢opMe WM DJIEKTPOHHOW ¢opMe ¢ YBEIHMYEHHbIM HIpUPTOM U
KOHTPACTHOCTBIO (JIs JIUI] C HAPYIICHUSIMU CITyXa, peuH, 3peHus);

— METOJIOM YTEHUS ACCUCTEHTOM 3aJIaHUs BCIIYX (ISl JIMI] C HAPYIICHUSIMHU 3PEHUS ).

CryaeHTaM C MHBaJIUMAHOCTBIO YBEIMYMBAETCS BpEMs Ha IMOJITOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[7s TakuX CTYAEHTOB TMpeaycMaTpuUBaeTcs JHOCTymHas Qopma
MIPE0CTaBIICHUS OTBETOB Ha 3a/IaHUsI, @ UMEHHO:

— MMCEMEHHO Ha Oymare Wiim HaOOpOM OTBETOB Ha KOMITbIOTEpE (ISl TUI] C HAPYIICHUSIMHU
clIyXa, peun);
— BBHIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C HCIOJB30BAHUEM YCIYT aCCUCTEHTa (s

JIUI] C HapYIIEHUSIMU ONIOPHO-JIBUTATENILHOTO aliapara);



— YCTHO ([UIsI JIUL C HAPYLIEHUSAMH 3PEHHS], OTMIOPHO-IBUTaTEIBHOTO anmnapara).
— Py HEOOXOIMMOCTH U OOYYaIoNIMXCS C MHBAIMTHOCTHIO TPOIEAypa OIEHUBAHUS

PE3YyIbTaTOB O6y‘ieHI/I${ MOXKET IMIPOBOAUTHECA B HECCKOJIBKO 3TAIlOB.

8. O6pa3oBaTebHbIE TEXHOJIOTHH
VYyeOHbIll mpolecc MNpH NPENnoJaBaHUM Kypca OCHOBBIBAETCS Ha MCIOJIb30BaHUHU
TPAIUIIMOHHBIX, WHHOBAIMOHHBIX ¥ HWH()OPMAIMOHHBIX OO0pa30BaTEIbHBIX TEXHOJIOTHH.
TpaaunnoHHbie 00pa30BaTeNbHBIC TEXHOJOTMH NPEACTABICHBI JICKIMSIMH W CEMHHAPCKUMHU
(mpakTUYECKUMU) 3aHATUAMEU. VIHHOBaIlMOHHBIE 00Pa30BaTEIbHBIC TEXHOIOTHH HCIIONIB3YIOTCS B
BUJE IIMPOKOTO TNPUMEHEHHUS AaKTHBHBIX M HMHTEPAKTUBHBIX ()OPM TPOBEICHUS 3aHSATHI.
WudpopmanmonHbie  00pa3oBaTeNbHBIC TEXHOJOTMU  PEAIM3YIOTCS IyTeM  aKTHBH3alluU

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB B HH(POPMAIIMOHHOIN 00pa3oBaTeIbHON Cpee.



IIpunoxenue 1

®oH/1 O1IEHOYHBIX CPEICTB
JJISl TEKYIEero KOHTPOJISI M POMEKYTOUYHOM aTTecTAlMU NPH U3YyYeHHUH
Y4eOHOM TUCHMILIMHBI

b1.0.09.01
JIuneiitnas anaredpa

Tyukoo 2023



1. TACIIOPT ®OHJA OIIEHOYHBIX CPEJACTB

Kounrpoaupyemsle pa3aenbl (TeMbl) Kon u HauMeHOBaHHE KOMIETEeHIUH HNupuxartop HanMeHoBaHMe OLIEHOYHOT'O CPEICTBA
JUCHUITINHBI JOCTUKEHUSA
KOMIIETEHI[MH
Tewma 1. [Tonsitue u npeacrapnenuss | YK-1 CnocobGen ocymecTBIATh MOUCK, KPUTUYECKHUI YUK-1.1, MPaKTHYECKUE paObOThI (OTACIbHBIH
KOMIIJIEKCHBIX yKcell. JlelicTBus Hay | aHAJIN3 M CHHTE3 nH(OpMAaITIH, TPUMEHSATH CHCTEMHBIHN VUK-1.2, MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
KOMILIEKCHBIMHU YHCIAMHI TIOJIXOJT JUIsl PEIICHUS TIOCTABJICHHBIX 3a/1a4 YHK-1.3 co0eceloBaHuUE; TECT, IK3aMCH
YK-1 CriocobeH ocymiecTBIATh OUCK, KPUTHYECKUI YHUK-1.1, MpaKkTHYeCKue paboThl (OTHCTHHBIHN
Tema 2. MaTpuIpl 1 ONpPEeACTUTENN | aHAIU3 U CUHTE3 HH(POPMAIMN, IPUMEHATh CUCTEMHBIH YHUK-1.2, MaTepuan); J0KJIaabl, yCTHBIN OIpoc,
TIOJIXOJT JUIsl pEeIIeHUS TOCTaBJICHHBIX 3a/1a4 YHUK-1.3 cobece0BaHuE; TECT, IK3aMeH
Tema 3. CucTeMbl TMHEHHBIX YK-1 CriocobeH ocymecTBIATh TOUCK, KPUTHYECKUI YUK-1.1, MPaKTHYECKHEe paOOTHI (OTACTBHBIN
anreOpandecKuX ypaBHEHHIA aHaJIU3 U CUHTE3 MH(OpPMAITUH, TPUMEHSATh CUCTEMHBIH YUK-1.2, MaTepHua); JOKJIaJIbl, YCTHBIM OIPOC,
(CJIAY) 1 MX METO/IBI HX pelIeHHsi | MOJXOJI JUIs PEICHHS OCTABICHHBIX 3a/1a4 YHK-1.3 co0ecel0BaHKE; TECT, IK3aMEH
Tema 4. Bexropsr. OCHOBHBIE YK-1 CnocoGeH ocymecTBIsITh NOUCK, KPUTHYECKUN YUK-1.1, npakTu4IecKue paboThl (OTACTBHBIH
oreDa HH a BeI.<TO AMIL aHaW3 U CUHTE3 HH()OpMAITUH, TPUMEHATH CUCTEMHBIH YUK-1.2, MaTepuran); JOKJIaabl, YCTHBIN OIpoc,
patl A p TIOJTXOJI JUIsl PEIISHUS TIOCTABJIEHHBIX 3a/1a4 YHUK-1.3 cobece0BaHuUE; TECT, IK3aMeEH
Tema 5 BeKTOPHOE POCTPAHCTEO YK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTHYECKHHA YUK-1.1, npakTu4ecKue paboThl (OTACHBHBIH
E ' aHaJN3 ¥ CUHTE3 UH(POPMAIINHU, TPUMEHSITh CUCTEMHBIH YUK-1.2, MaTepuan); J0KJIaabl, yCTHBIN Ompoc,
BKJIIMIOBO ITPOCTPAHCTBO
TIOJTXOJT ISl PEIICHUS TIOCTABJIIEHHBIX 3a/1a4 YHUK-1.3 cobece0BaHHUE; TECT, IK3aMeEH
YK-1 CnocoGeH ocymecTBIsTh MOUCK, KPUTHUECKHUH YUK-1.1, MPaKTHYECKHE paOOTHI (OTACIBHBIN
Tema 6 CoOCTBEHHBIE BEKTOPBI aHaJIM3 ¥ CUHTE3 HHPOPMALIUH, TIPUMEHSITH CHCTEMHBIN VHUK-1.2, marepuain); JOKJIaJbl, YCTHBIH OIpoc,
MOJIXOJT JIUIsl PEIICHUS TIOCTABJICHHBIX 3a/1a4 YUK-1.3 cobeceI0BaHNe; TECT, SK3aMEH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JHCIHILTAH B 00pa30BaTeIbHON MPOrpaMMe.

Kaxnpiii 3tam  (GopMUpOBaHHS KOMIIETCHIIMH, XapaKTEPHU3yeTCs OIpeaeTICHHBIMU
3HAHUSAMH, YMEHUSMU U HaBbIKAMH W (WJIM) ONBITOM NPO(PECCHOHANBHON JeATeIbHOCTH,
KOTOpBIE OILIEHUBAIOTCSI B TPOIECCE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUYHOM
aTTeCTalMy MO JUCUMIUIMHE (IMPaKTUKE) U B MPOIECCEe MTOTOBOM arrtectanuu. JucuuriinHa
SBJISIETCSI TPOMEXYTOYHBIM 3TallOM KOMIUIEKCA AUCHMIUIMH, B XOJ€ H3Y4YEHUs KOTOPBIX Y
cryneHtoB popmupyrorcs komrereHnus YK-1. dopmuposanus komrnerenuun YK-1 Haunnaercs
C WU3yueHHUs JUCIHMIUIUH o0O0IIeo0pa3oBaTelbHON MOJATOTOBKU. 3aBepiiaercs pabora Mo
(GOPMUPOBAHHUIO Yy CTYACHTOB VYKa3aHHBIX KOMIIETEHIIMH B XO0Je YYeOHOW TPaKTHKH,
MPOU3BOJICTBEHHON TMPAaKTUKHU, TOCYAAPCTBEHHOM WTOrOBOWM  aTTECTAllMW, BBINOJHEHUU
BBIMYCKHOM KBaNu(pUKaUOHHOU paboThl. MTorosas orneHka chopMUPOBAHHOCTH KOMIETEHIIUN
YK-1 ompenensercs B MOArOTOBKE M CAaye TOCYAApCTBEHHOTO SK3aMEHa, B BBINOJIHEHUHU U

3alllUTE BBIITYCKHOM KBATU(PUKAIIMOHHON paObOTHI.

2. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXOJIMMBIE J1JIs1 OHEHKU IINTAHUPYEMBbIX PE3YJIbTATOB
OBYYEHMUA 11O JUCHUIIJIMHE (MOAYJIIO), XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMUPOBAHUA KOMIIETEHIIUH B ITPOLIECCE OCBOEHMUS
OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1 HEPEYEHBb BOITPOCOB UJIA ITIOAI'OTOBKHU K DK3AMEHY

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

2. Monynb 1 apryMeHT KOMIUIEKCHOTO YHUCIIA.

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

4. CrnoxxeHue, BBIYUTaHUE U YMHOKEHHE KOMITJIEKCHBIX YHCET.

5. ®opmyna Myaspa.

6. JlemeHre KOMIUIEKCHBIX YUCE.

7. 3BiIeueHre KOPHEN U3 KOMIUIEKCHBIX YHCEI.

8. Marpuisl 1 TMHENHbIE onepaluy Haja HUMU. CBoiCTBa onepanui.

9. MaTpuupl 1 yMHOXKEHHE MaTpPHII.

10. Onpenenureny BTOPOro U TpeTbero nopsaka. Mx croiictaa.

11. Onpenenurenu n-ro nopsiaka. CBOMCTBA ONPEACTUTENEH.

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

13. Cucrema nuHelHbIX anredpandeckux ypaBHeHuit (CJIAY). ITpasuno Kpamepa.

14. O6paTHast MaTpHIla U €€ CBOWCTBA.

15. Marpuunble 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-Kanemu (0 COBMECTHOCTH CHCTEMBI).



21. Anroputm pemienust npousBosibHOM CJIAY.
22. Cucrtema IuHEWHBIX omHOponHbIX ypaBHeHuW (CJIOY). Teopema o HeHyneBOM

pewenuu CJIOY.

23. dynnamentanbsHas cuctema pemenui CJIOY. Ee cBolicTna.

24. Bekropsl. JIuneiiHble onepanuu HaJ BeKkTopaMu. CBOICTBa IMHENHBIX ONEPALIUM.

25. Ilpoekuus BekTopa Ha 0Ch. CBOMCTBA MPOEKITUH.

26. PaznokeHue BEKTOpa MO OpTaM KOOPJMHATHBIX oceil. Monylb M HanpaBISIONINE

KOCHHYCBI BCKTOpA.

27. KonnuneapHusble BekTopsl. 1x cBoiicTBa. KoopauHaTel BekTopa.

28. CkanspHoe npou3BeicHue BEKTOpoB. Ero cBoiicTBa.

29. BexropHoe npou3BeeHIe BEKTOpoB. Ero cBoiicTaa.

30. CMmemanHoOe Mpou3BeIeHNE BEeKTOpoB. Ero cBoiicTaa.

31. [lonsiTHe NTUHEIHOM 3aBUCUMOCTH U HE3aBUCUMOCTH BEKTOPOB.

32. JIuneitHas 3aBUCUMOCTbh BEKTOPOB Ha INIOCKOCTH.

33. JIuneiiHOE (BEKTOPHOE) IPOCTPAHCTBO. [IpuMepsl JIMHENHBIX IPOCTPAHCTB.
34. Pa3mepHOCTD U 0a3uC TUHEHHOTO TPOCTPAHCTBA.

35. Ilepexon kK HOBOMY Oa3wucy.

36. JIuneitnbie oneparopel. Teopema 0 MaTpuIle TMHEHHOTO OrepaTopa.

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

38. CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUSI TMHEHHOTO orepaTopa

Kpurepuu onienuBanus

IIIxana omeHNBaHNA Kpurepumn oneHnBanus

«OMAUYHOY TEOPETUUECKOE COJCPKAHNE MaTepralla OCBOCHO MOJIHOCThIO, 0€3 po0esioB,

HEOOXOIUMBIC TPAKTHYCCKUE HABBIKUA PAa0OTHI C OCBOCHHBIM MATEPUAIIOM B
OCHOBHOM C()OPMHUPOBaHBI, BCE MPEIYCMOTPECHHBIC MPOrpaMMoi 00ydeHHUS
y‘le6HI)Ie 3aJaHHus BBIIIOJTHCHBI, KAYCCTBO BBIIIOJITHCHHUA 6OJ'II)HII/IHCTB3 N3 HUX
OIIEHEHO YHMCIIOM 0aJJIOB, OJIM3KMM K MaKCHMaIbHOMY

«xXOpouLoy TEOPETUUECKOE COJCPKAHNE MaTepralla OCBOCHO MOJIHOCThIO, 0e3 po0esioB,

HEKOTOpBbIE TPAKTHYECKHE HAaBBHIKM pabOThl C OCBOCHHBIM MaTepHAIOM
chopMHpOBaHBl  HEIOCTaTOYHO, BCE MPEILyCMOTPEHHBIE MPOrpaMMOin
o0y4eHus1 yueOHbIe 3aJaHHs BBIIIOJIHEHBI, KAYECTBO BBHIMOJIHEHHUS HU OJIHOTO
W3 HUX HE OIIEHEHO MHHUMAJIbHBIM YHCIOM OajyIoB, HEKOTOpBIE BHBI
3aJJaHUH BBITIOJIHEHBI C OIMOKaMHU

((y()OGJleI’YI60pMm€]le0» TCOPETUICCKOC COACPIKAHHUE MaTcpuajia OCBOCHO YaCTUYHO, HeOGXOI{HMBIe

MPAaKTUYEeCKUE HABBIKU pabOTBI C OCBOEHHBIM MAaTe€pHaioM B OCHOBHOM
chopMHPOBaHbI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMon oOydeHus
y4eOHBIX 3aJaHUH BBIIIOJHEHO, HEKOTOPbIE M3 BBHINOJHEHHBIX 3aJaHui,
coJiepXKaT OINOKH

«HE

TCOPETUYCCKOEC COACPKAaHMUE MaTepuajla HEC OCBOCHO, HCO6XOILI/IMI)IC

YAOBJIETBOPUTEILHOY MpaKTUYeCKUe HaBBIKH paboTel He Cc(HOPMHPOBAHBI, OOJBIIMHCTBO

MPEeOYyCMOTPEHHBIX MPOrpaMMOi  oOydeHus: y4eOHBIX 3aJaHUi  He
BBIIIOJIHEHO, JTMOO KadeCTBO HMX BBIIOJIHEHHUS OLEHEHO YHUCIOM 0aJuloB,
ONMU3KKMX K MUHUMAIILHOMY; MIPY JOMOJHUTENFHON CaMOCTOSITENBHOM paboTte
HaJ, MaTepuajoM Kypca BO3MOXXKHO TIOBBIIEHHE KayecTBA BBINOJIHEHUS
yueOHBIX 3aJIaHHH.

2.2 THITIOBOE TECTOBOE 3AJIAHUE

Ne

TecroBoe 3a1aHne BepHbrit
(3TaI0HHBIN)
OTBET




Paznenutp uncno z; =2+3i Ha yncio z, =1+4i
Bbi0epuTe 01MH NpaBUIIbHBIN OTBeET.
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Ortser: 1

Haiitu onpenenurens A

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

Bri0epuTe 0quH NPABUJILHBIH OTBET.
1)-1
2)1
3)-2
4) 5

Ortser: 2

>

Haiitu nimny Bekropa AB |, ecin 3ananbr koopauaaTs! Touek
A(3;4;5)uB(3;7;9)

Br16epuTe 0uH NpaBUIIBHBIA OTBET.

1)1

2)7

3)5

4) 25

OtBeT:3

Onpenenurens MaTpUIbl 00JIaAA€T CIEIYIOIIMMHA CBONCTBAMHU:

BobiGepuTe 4yeThipe NPpaBUIbHBIX OTBETA.

1) Ecinu y onpeaenurens kakas-mu00 cTpoka (cToyndelr) COCTOUT U3
HYJIeH, TO ONPEIENINTENb PaBEH HYIIO

2) Ecnu aBe cTpoku (1Ba cTON011a) TOMEHATH MECTaMH, TO
OTIPEICNIUTENb HE U3MEHUT 3HAK.

3) Ecnu xakue-nu60 1Be CTpOKH (ABa CTONIOIA) ONPEISTUTENS
PaBHBI WM MPONOPLHOHANBHBI (T.€. 3JIEMEHTHI OJJHOU CTPOKHU (CTOI011a)
MOJTy4YaroTCs YMHOXKEHUEM 3JIEMEHTOB APYroi CTPOKH (CTonOIa) Ha OHO U
TO € YHCIIO0), TO ONPEACTUTEh PAaBEH HYIIO

4) Ecnu nBe cTpoku (Z1Ba CTONOIQ) TOMEHSITh MECTaMU, TO
OTIPEICIUTENb U3MEHHUT 3HAK

5) Ecnu Ha riaBHOM [uaroHaiu OnpeaeauTeNs CTOAT €AUHUIIbI, TO
9TOT OIIPEAEIIUTEND paBeH 1.

6) Ecnu x aneMeHTam oJHOM CTpoku (cTosO1a) MpruOaBUThH
COOTBETCTBYIOIIME 3JIEMEHTHI JPYTroi CTPOKH (CTONONA), TPEeIBAPUTEIHHO
YMHOKEHHBIE Ha OJTHO U TO K€ YUCJIO, TO ONPEIEIUTENb HE H3MEHUTCS

OrtBer:

1,3,4,6

CooTHecHuTe TTOHATHS U OIpCaACICHUs.
K xaxnoi mo3numuu nepsoro croJiona noadepure
COOTBETCTBYIOLIYIO MO3HIMIO U3 BTOPOI0 CTOJIONA.

1 | BenuuuHbl, KOTOpPBIE MOJIHOCTHIO a | BEKTOpHbIE
OIIPEAEIAIOTCS CBOMM YHCIIEHHBIM BEJTMYMHBI
3HaYEHUEM, Ha3bIBAIOTCS

2 | BenuuuHbl, KOTOpbIE OMPEAEISIOTCS HE 0 | paBHBIE BEKTOPHI




TOJIBKO YMCIIOBBIM 3HAYE€HUEM, HO U 5-0
HAIpPaBIICHUEM, Ha3bIBAIOTCS
3 - B | KOMIUTaHAPHBIC
Ecnu Bopsl @ u b nexar Ha ofHO#M npsaMoii BEKTODBI
WM Ha NapaJuleIbHBIX MPSMBIX, TO OHH
Ha3bIBAIOTCS
4 | Ecnu BeKTOpBI JI€KaT B OJTHOM UTu I | CKaJsIpHbBIC
nmapaJiyICJIbHBIX IJIOCKOCTAX, TO OHU BEJIUYUHBI
Ha3bIBAIOTCS
5 | Ecnu BekTOpBI OIMHAKOBO HAMpPaBJICHBI U Il | KOJUIMHEapHbIe
HMMEIOT OJIMHAKOBBIC JUTMHBI, TO OHU BEKTOPBI
Ha3bIBAIOTCS
3anumuTe BRIOpaHHBIE OYKBBI IO/ COOTBETCTBYIOMIMMHE IU(ppamu.
1 2 3 4 B
Y cTaHOBHTE COOTBETCTBUE MEXKIY 3JIEMEHTAMU MATPULIBI U X Ortser:
anreOpanvdecKuMH JTOTIOTHEHUSIMH. 1-a
2-B
B = (—1 0) 3-6
1 3 4-r
K kaxmoii mo3uuum nepBoro croaona (3jaeMeHTbl MaTpulbl B)
noadepuTe COOTBETCTBYIOLIYIO NO3MIMIO U3 BTOPOIO CTOJ1011a
(anredpanyeckue JOMOJTHEHHUS K dJIeMEeHTaM MaTpulbl B).
1(-1 a 3
210 0 0
3|1 B -1
413 r -1
3anumuTe BRIOpaHHBIE OYKBBI IO/ COOTBETCTBYIOIIMMHE I (ppamu.
1 2 3 4
IIpu pemieHun cucTeMbI JIMHENHHBIX YPABHEHUH MeTO10M Orger:
Kpamepa 0b1i11 HaliieHbI onpeeuTe u 1-6
A, Al, Az, A3 2-B
4X1 - 3X2 + 2X3 =9, 3-r
4-a

2X1 + 5X2 - 3X3 =4,
5X1 + 6X2 - 2X3 = 18.

K xaxnoi mo3mumuu nepsoro croJiona nmoadepure
COOTBETCTBYIOLIYIO MO3ULMIO U3 BTOPOIO CTOJI0LA.

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

3amuiure BBI6paHHBIC 6YKBBI noa COOTBECTCTBYHOIUMU I_II/I(I)paMI/I.

1 2 3 4




Heobxoaumo pemuTh cucteMy N TMHEHHBIX YpaBHEHUH C N
HEM3BECTHBIMH 10 (hopmynam Kpamepa (cucrema cOBMECTHA U
orpejiesieHa). Y CTaHOBUTE BEPHYIO MIOCIIEI0BATEIbHOCTb PEILICHHS:

1) CocraBmsror MaTpuiy A u3 Ko3(HUIMEHTOB IIPU HEM3BECTHBIX

2)Haxonsat onpenenurenn Aj(j = L %), momyuennsle U3 A 3aMeHOM
CTOJI0LA KO (PHULUEHTOB IPU Xj CTOJIOLIOM CBOOOIHBIX YIECHOB.
3) Haxomat onpeaenuTens A MaTpUIbl A
A

J

4) HaxonaT HeusBecTHbIE IO GopmynaMm Xj = 2 (= l—”)

Ortser: 1,3,
2,4

BeiOepure mnpaBuiIbHYI0 IOCIEIOBATENBHOCTh JEHCTBUN  HpU
pemennn CJIAY wmertogoM oOpaTHOW MaTpHIbl, €CIIM HM3BECTHO, YTO
crcTeMa COBMECTHA U OIpeJieNieHa.

Bbi0epuTe 01MH NPaBUJIbHBIA OTBET.

1) 3anucars CJIAY B marpuuHoii popme A - X = B, Hailtu
anreOpandecKue JOMOTHEHUS K DJIEMEHTaM MaTPHIIBI A, COCTaBHTh
MaTpHIly U3 anredpandeckux JonoaHennii A~1, Haiftu cTonben
Heu3BeCTHHIX 110 popmyne X = A1 - B

2) 3anucate CJIAY B matpuunoit popme A - X = B, Hailtu
OTIPEICNIUTENb MAaTPHUIIBI A, HAUTH anreOpandeckue JONOTHEHUS K
3JIEMEHTaM MaTpHIbl A, COCTABUTh MaTPUILy U3 alre0pandeckux
JOTIOJTHEHUH, TPAHCIIOHUPOBATh MATPHILY U3 aIreOpandecKux
JIONIOJTHEHUH, HAlTH 110 COOTBETCTBYIOILEH (popMye 0OpaTHYIO MaTpUILy
Atk marpuile A, HaiTu cToa6el Heu3BecTHIX 1o Gopmyie X = A~ - B

3) 3anucath CJIAY B MaTpuuHnoii popme A - X = B, HaliTu
anreOpandecKue JOMOJHEHUS K DJIEMEHTaM MaTPHIIBI A, COCTaBHTh
MaTpuIly U3 alredpandeckux JOMOJIHEHUH, TPaHCIIOHUPOBATh MaTPUILy U3
anreGpanYecKiX JONOTHEHI 0603HaunB ee A, Haiitn cronbert
HeM3BeCTHHIX 110 Gopmyne X = A1 - B

Ortser: 2

10

3anummTe MOHATHE, 0 KOTOPOM HIET peyb.

— HaIPABJICHHBIN MIPAMOJIMHEHHBIN
OTPE3OK, T. €. OTPE30K, UIMEIOIINNI JJIMHY U ONIPENEICHHOE HAIIPABJICHUE.

OrTBer:
Bekrtop

11

3anummTe NMOHATHE, 0 KOTOPOM HIET peyb.
Marpuia — 3TO MaTpula, BCC 3JIEMCHTBI

KOTOPOi1 paBHBI HYJIIO.

Ortser:
Hynesas

12

3anummure IOHATHE, 0 KOTOPOM HAET peib.
YHUCJIO - 9TO BBIpAKCHUEC BU 1A

z=x+1’y

r7ie, Xy — HEKOTOpbIE ICUCTBUTEIBHBIC YUCIIA; 1 — CUMBOII,
Ha3bIBAEMbI MHUMOW €IMHUIICH, 00JIaJar0lIUi CBOMCTBOM

1'3=—1._

OrtBer:
KomiuiekcHoe

13

3anuiuuTe MOHATHE, 0 KOTOPOM MIET peyb.

BEKTOPHOTO MPOCTPAHCTBA — COBOKYITHOCTh
JIMHEWHO HE3aBUCUMBIX BEKTOPOB, YIIOPSAOUYEHHAS U B CBOEU YUCIEHHOCTH
paBHAasi pa3MEPHOCTH TPOCTPAHCTBA .

OrtBerT:
bazuc

14

[IpoananusupyiTe, MOKHO JIU BBIIIOJHUTD JaHHOE JE€HCTBHUE HAJl
MaTpUIIAMH, €CIIU Ja, TO BIOEPUTE BEPHBII OTBET, €CIIU HET, TO BHIOEpUTE
IIPUYMHBL, IT0 KOTOPBIM 3TO BBINIOJHUTH HEJIb3S.

OTtBeT: B




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

1 3 5
a) MOXXHO, CyMMa MaTpHI] paBHA (4 6 3>
1 -2 4

1 3
0) MOXXHO, CyMMa MaTpHI] paBHA (4 6 )
1 -2
B) HEIb3s, TAaK KaK MOYKHO CKJIaJ[bIBaTh MATPHIIbI OJIMHAKOBOTO pa3zMepa
I') HEeIb3s, TaK KaK MOYKHO CKJIQJBIBATh MATPHUIIbI, Y KOTOPBIX KOJTUYECTBO
CTOJIOIIOB MEPBOM MATPHIIBI COBITAACT C KOJTMYECTBOM CTPOK BTOPOIA
MaTpPHIIBI

15 BrruucnauTs miomaas napamiesnorpaMma, moCTpOSHHOT0 Ha Otget:4
BEKTOpax <a + 3b>1/1 <3a + b), eciu |a| = |b| = 1 u yron Mmexay
BekTopamu paseH 300

16 | Haiiti cymMMy KOMIUTIEKCHBIX dnceln (3+2i) u (-2-1), 1 onpeaeauTh Ortger:
apryMeHT MOJYYEHHOT0 YKCIIa. 1)1+i
1+i, apeymenm pasen 45° 2) 45°
1-i, apeymenm pasen 90°
1+i, apeymenm pagen 2
1+i, apeymenm pasen 2

17 | Ilpu penieHuu CUCTEMBI YPaBHEHHH ¢ TOMOIIbI0 00paTHON MaTpPUIIbI Otset: 0)

CTYJEHT JOIYCTHJI OIIMOKY B pacyeTax 1 HENPaBUWJIbHO U3-3a HEEe Halllel
OJTHY M3 HEU3BECTHBIX, HAlIUTE MEPBUUHYIO OLIMOKY U ONpPEAEINTE KaKyto
HEU3BECTHYIO OH HallleJl HEBEPHO.

4X1 - 3.X'2 + ZX3 =9,

ZX1 + 5.X'2 - BX3 =4,

5.X'1 + 6X2 - 2.X'3 = 18.
Pemenne

1) CoctaBUM COOTBETCTBYIOLINE MATPHUILIBI:

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

2) HaliieM ONpeaeNInTeNb MATPUIIBI A
A= detA = 39
3) CoctaBum o0OpaTHYIO MaTpHILy. JJIst 5TOTO K KaXKJI0OMY DJIEMEHTY
HaXo/uM anredpandeckue JONOTHEHNUS.

5 -3
An =DM T = (P (-10+18) =8
AHaNOru4yHO OCTaJIbHBIE aJIFC6paI/I‘-ICCKI/IC JOIIOJIHCHU A
A12 =-11

A13 - —13




Ay = —18
Agz =39
A3 =—1
Asp = 16
Asz = 26

Torna oOpaTHas MaTpuIa

4 1 T 1 8 6 -1
A 1=Z-A =zg5°(—-11 —18 16
—13 39 26

Haﬁz[eM CTOJ'I6eI_I HCU3BCCTHLIX IICPECMHOKHM 06paTHy10 MaTpuny u

Marpuny B. [Tonydaem:

X1 2
X21=1 3
X3 13

OtBer: X1 = 2 Xy = 3 X3 = 13
olInoKa AOIYIICHA ITPU BBIYUCIICHUHN OIIPECACTIUTCIIA MAaTPUILIbL A, u
HCBCPHO HaﬁﬂeHa HCU3BCCTHAA .X1
oIInoKa AONYIICHA ITPU BBIYUCIICHUN aﬂre6pquGCKor0 JOIIOJTHCHHUA A23,
H HCBCPHO Haﬁz[eHa HCU3BCCTHAasA X3
oIInoKa AOIYICHA ITPU BBIYUCIICHUN anre6paI/IquK0ro JOIIOJIHCHU A A13,
H HCBCPHO Haﬁz[eHa HCU3BCCTHAasA xl
oIInoKa AONYIICHA ITPU BBIYUCIICHUN aﬂre6pquGCKor0 JOIIOJTHCHHUA A22,
1 HCBCPHO Haﬁz[eHa HCU3BCCTHAasA xz

18 Haittu 2 ,ecIn z = —1i Ortser: 1
- 5 .
19 | Tpebyercs Haiiti Bce pasnuuHbIe 3HaUeHHs KOpHs Y —243 . Kakoe Ortser:5
KOJIMYECTBO Pa3IMYHBIX KOpHEH OyneT (OTBET 3amucarh B BHJIE YUCIa)?
20 Ornpenenutpb, Kakue JeHCTBUSI MOYKHO BBITIOITHUTD HaJT OrTBer:
CIIEAYIOIIMMHU MaTpPHUIIAMU: L35
1 1

a=(y g)  5=(y )

Bbi0epuTe Tpu NpaBUIBHBIX OTBETA.

1) DTy MaTpuULIbl MOKHO IEPEMHOXKUTD

2) OTn MaTpULIbI MOXKHO CIIOXKHTb

3) JIroOyro m3 MaTpUIl MOKHO YMHOXKHTH Ha JII00O0E YHCIIO

4) MoxHO HaliTH OOpaTHBIE MAaTPUIIBI K JTFO0O0H U3 ATUX MaTPHUIL
5) MoHo HaliTu 0OOpaTHYIO MaTpPUILy TOJIBKO K MaTpuile A

6) MoxHO HalTH 00paTHYIO MaTPHUIly TOJIBKO K MaTpule B




Kputepuu onenuBanust

% BepHBIX penleHnii (0TBETOB)

Ixana oneHUBaAHUSA

85-100% «OMIUYHOY
70-84% «xopouoy
51-69% «y0081€MBOPUMENILHOY

50% u MeHee

«HE YOOBJICTBOPUTEIIEHO»

2.3 3AJIAHUSA 111 KOHTPOJIbHOM PABOTHI

TabGnuna BapHaHTOB:

[Tocnenuss undpa HoMepa 3a4€THO

H KHHKKH

1 |2 |3]4]5[6|7[8[9]0

1A EAFE N E A A EAENEdL

& [2]11]20]29] 8 [17][26][27][28[29]30

TE[3[12]21 (309181 [2[3[4]5

= S[4 13221 [10[19]6 78910

Z%|5(14(23[2 [11]20[{11[17]23]29]°5

286 [15[24[3 [12]21[12[18(24[30]6

s 51 7116]25]4[13]22[13[19[25[ 1 [7

gg 8 [17]26] 5 [14[23[14[20(26[ 2 [ 8

= 9 |18[27] 6 |15[24[15[21[27]3 |9

019[28] 7 ]16[25]16[22[28] 4 |10

Koutpoasnas padora Ne 1 (1 cemectp)
Tabdauna 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 NEWCTBHS HA MaTPUIIAMH.

2 3 -1
2(A+B)-(ZB—A),F,qu=<4 5 2>,B=<O 1
2

-1 0 7

2. BBIMOTHUTH TEHCTBUS HAJl MATPULIAMHU.

-1 -2

(A+B)-A—B-(2A+3B),meA=<2 3

1 4

3. BBIMOMHUTE IeHCTBUS HA/I MATPHUIIAMH.

1
(A—B)-(A+B)+2A,r/1eA=(2

4. BeIMOTHUTH AEHCTBUA HAJl MaTPHUIIAMHU.

2
(A"+B)-24,tne A = (2
1

5. BeimonHuTh AeHCcTBUS HA/l MaTPHUIIAMH.

1
2(A+B)-BT—B,meA=<4

-1

6. BBIMOTHUTH NEHCTBUS HAJl MaTpULIAMHU.

(A+B)-B—A-(2A+3B),meA=(

7. BEIIOJIHUTE e CTBUS HaJl MaTpuamu.

1

3
0
-2

-1

_ N

-1

(A+B)-A—B-2A,r;(eA=(2
1

8. BBITIOTHUTH IEHCTBUS HAJT MAaTPULIAMHU.

-1 3

3(A—B)-BT+B,meA=<4
1

9. BBIMOTHUTH NEHCTBUS HAJl MAaTPULIAMHU.

oS U1 W




1 3 1 2 1
(AT+B)-3A-B,rpeA=(1 0 4|,B=(1 -1
1 -2 3 3 2

10. BeImosaHUTh AeHCTBUS HAJl MAaTPHUIIAMHU.

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

11. Tana cucrema JIMHEHHBIX YpaBHEHU.
1. Pemmuth cucremy no ¢popmynam Kpamepa;
2. PemuTh cucteMy ¢ MOMOIIBI0 00paTHON MaTpPHUIIBI.
3x1 —x, +x3 =4,
2x1 — 5x, — 3x3 = —17,
X1 +x, —x3=0.

12. lana cucrema TMHEHHBIX YpaBHCHHIA.
1. Pemiuth cuctemy no gopmynam Kpamepa;
2. Pemmth cucteMy ¢ OMOLIbIO OOpaTHOM MaTpUIIBL.
2x1 +x, —x3 =1,
{x1+x2+x3 = 6,
3x1 —x, +x3 = 4.
13. [lana cucrema JIMHEHHBIX YpaBHEHHIA.
1. Permuth cucremy o gopmynam Kpamepa;
2. PeminTh cuctemMy ¢ OMOILBIO OOPaTHOM MaTpPUIBL.
X1 + 2x, + 4x3 = 31,
{59(1 + x, + 2x3 = 29,
3x1 — x5 + x3 = 10.
14. [lana cucrema JIMHEHHBIX YpaBHEHU.
1. Pemiuth cuctemy no gopmyiam Kpamepa;
2. Pemmtsh cucteMy ¢ MOMOUIbI0 OOpaTHON MaTpPUIIBL.
X1+ 2x, +x3 =4,
{le —5x, +3x3 =1,
2x1 +7x, —x3 = 8.
15. Tana cucrema TMHEHHBIX YpaBHEHHA.
1. Pemuts cucremy o gpopmynam Kpamepa,
2. PemiuTh cuctemMy ¢ MOMOIIBIO 0OPaTHOM MaTpPUIBL.
X1 +xy +2x3 =—1,
{le — Xy + 2x3 = —4,
4x, + x5 + 4x3 = —2.

16. lana cucrema TMHEHHBIX YpaBHEHHH.
1. Pemuts cucremy o gpopmynam Kpamepa,
2. Pemiuth cuctemMy ¢ MOMOIIBIO 00paTHOM MaTpPHUIIBL.
3x, + 2x, + x3 =5,
{2x1+3x2+x3 =1,
2xq + x5 + 3x3 = 11.
17. lana cucrema JIMHEHHBIX ypaBHEHHI.
1. Pemiuth cuctemy no gopmynam Kpamepa;
2. Pemmth cucteMy ¢ MOMOIIbI0 OOPaTHON MaTpPHUIIBL.
4x, — 3x, +2x3 =9,
{ 2x1 + 5x, — 3x3 = 4,
5x; + 6x, — 2x3 = 18.

0
2
1

0
2
1

)



18. JlaHa cucTteMa TUHEHWHBIX YpaBHEHUH.
1. Pemmuth cucremy o gopmynam Kpamepa;
2. Pemmth cuctemMy ¢ IOMOIIBIO OOPaTHOM MAaTPHIIBI.
X1+ 5%, + x3 = =7,
{ 2X1 — Xy —x3 =0,
X1 — 2x; — X3 = 2.
19. Jlana cucrteMa JUHEHWHBIX YpaBHEHUH.
1. Pemmuth cucremy mo gopmynam Kpamepa;
2. Pemmmth cuctemMy ¢ IOMOIIBIO OOPaTHOM MAaTPHIIHI.
2X1 — Xy — X3 = 4,
{le + 4x, — 2x3 = 11,
3x1 — 2%, + 4x3 = 11.

20. lana cucremMa TUHEHHBIX YpaBHEHUH.
1. Pemuth cuctemy no gpopmynam Kpamepa;
2. Pemmth cucreMy ¢ OMOLIbIO OOpaTHOM MaTpHUIBL.
X1 — 2x5 + 3x3 = 6,
{le + 3x, — 4x3 = 16,
3x; — 2x, — 5x3 = 12.

21. PemuTh cuCTeMY JIMHEHHBIX ypaBHEHUI MeToa0M [aycca.
X1+ 2%y + 3x3 +4x4 =5,
2x1 + x5 +2x3+3x, =1,
3x1 + 2x, + x3 + 2x4 =1,

4xq + 3%, + 2x3 + x4 = —5.

22. Pemnth cucteMy JIMHEHHBIX ypaBHEHHI MeTo10M ["aycca.
X1+ 2x; —x3+x4 =8,
2x1 + Xy +x3+x4 =5,
X1 — Xy +2x3 +x4 = —1,
X1 + x5 — x3 + 3x4 = 10.

23. Pemnth cucreMy TMHEHHBIX ypaBHEeHUI MeTooM ["aycca.
X1+ X, +2x3+3x, =1,
3x1 — Xy — x3 — 2x4 = —4,
2x1 + 3x; —x3 — x4 = —6,
X1+ 2x, + 3x3 — x4 = —4.

24. Pemmth cucteMy JIMHEHHBIX ypaBHEeHUI MeTooM ["aycca.
X1 — 2x, +3x3 — x4 =0,
2X1 — Xy + 2x3 + 2x4 = 2,
3x1 + 2x, —4x3 + x4 = 3,
—x1 + x5, + x3 4+ 5x, = 2.

25. Pemuth cucremMy NMHEHHBIX ypaBHEeHUN MeTooM ["aycca.
X1+ 3x, +5x3 + 7x, = 12,
3x1 +5x, + 7x3 +x, = 0,
5x1 + 7x, + x5 + 3x, =4,
7x1 + x5 + 3x3 + 5x, = 16.



26. Pemmth cucremMy TMHEHHBIX ypaBHEeHUN MeTo0M ["aycca.
X1 + 2x5 + 3x3 + 4x, = 11,
2x1 + 3x; +4x3 + x4 = 12,
3x1 +4x, + x3 + 2x, = 13,
4x1 + x5 + 2x3 + 3x, = 14.

27. PemuTh cucTeMy JIMHEHWHBIX ypaBHEeHUH MeToaoM ["aycca.
X1 — Xy +2x3+x4 =6,
2x1 + 5x, + 4x3 + 3x, = —19,
X, + x5 + 2x3 — 3x4 = 10,
4x, + 6xy + x3 — 2x4 = —12.

28. PemuTh cucteMy JJMHEHWHBIX ypaBHEHUH MeToaoM ["aycca.
X1+ 2x;, —x3+x, =28,
2x1 +x3+4x4 =9,
2x1 +x; +x3+x, =5,
X1 — Xy + 2x3 +x, = —1.

29. Pemnth cuctemMy JIMHEHHBIX ypaBHEHHUI MeToI0M ["aycca.
X1 + 3%, + 5x3 + 7x4 = 12,
2x1 — 6x5 + 5x3 + 7x4 = 12,
3x; +5x, + 7x3 +x, =0,
5x1 + 7x, + x3 + 3x, = 4.

30. Pemuth cuctemy JIMHEHHBIX ypaBHEHUI MeToa0M [aycca.
X1+ 2x; —2x3+ x4 =1,

4x, +3x1 +x3 —3x4, = =7,

—2x1 +4x, + 3x3 —4x, = 3,

2x1 + 2x, —3x3 — x4, = —11.

31. OnpenenuTs KOMIIAHAPHOCTH BEKTOPOBA, b, G
3=1{2,3,1},b={—1,0,—-1},C=1{2,2,2}

32. BeIYHCIUTh MPOESKIUIO BEKTOPA Ha OCh @, €CJIH JAaHbI ero JuuHa d u yroi ¢
HaKJIOHa K OCH:

1)d = 6, =" 2)d =6, (pz%”

3)d=7, o= 4)d =5, ¢=0

Ny @

33. Hansl Toukn My(1;-2), My(2;1), M3(5;0), My(-1;4), Ms(0;-3). Haiitu npoekiyiu
Ha KOOPJMHATHBIC OCH CIICAYIOIIMX BEKTOPOB

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

34. JlaHBI TPOCKITUU BEKTOPOB Ha KOOPAMHATHBIC OCH:
Hx=3,y=-4 2)x=12,y=5 3)x=-8,y=6



Breraucnuts JJIMHY KaXXKI0I'0 U3 HUX

35. BeisicHuTe, ABISETCS JIM JaHHASI CUCTEMA BEKTOPOB JIMHEWHO 3aBUCUMOU WU
JIMHEWHO HE3aBUCUMOM

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

6)a, =(2,3,1,-1)

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

Havinure panr cucteMbl BEKTOPOB.

36. BBIHCHI/ITG, ABIEICTCA JIM AaHHAA CUCTCMaAd BCKTOPOB JIMHEHHO 3aBUCUMOMN UJIN
JIMHEHO HE3aBUCUMOM:

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

6)a, = (2,1,4,-4,17)
a, = (0,0,5,-7,9)
s = (2,1,-6,10,-11)
a, = (8,4,1,511)

as =(2,29,-11,10)
Havinnre panr cucteMbl BEKTOPOB.

37. BersicHuTE, ABISETCS JIM JAHHAS CUCTEMA BEKTOPOB JIMHEWHO 3aBUCUMOU WU
JIMHEWHO HE3aBUCUMOW:

a) a = (1,7,2,2,51)
a, = (-2,-3,-5,-9,-2,-8)
as; = (3,11,12,9,5,11)
a, = (2,26,8,-2,16,-2)



as = (23,-4,19,28,-9,31)

0)a; = (3,51,7,6,5)
a, = (-2,-3,-5,-7,-8,8)
a; = (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)
Havinure panr cucteMbl BEKTOPOB.

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

39. llanb! aBe cMexHble kBagpaTa A(3,-7) u B(-1,4). Beraucnuth ero miomaib
40. BBIYMCINUTD IUIOMIA b TPABUIILHOTO TPEYTOJIbHUKA, IBE BEPIIMHBI KOTOPOTO
cytb A(-3,2) u B(1,6).

41. BEIYUCINTD

42. Beraucnuthb
N7
Q7 6) gti; 6)i~27

43. BEIYUCINTD

a) (L+i)°° 6) (/3 +i)*

B) (2—+/2 +i)*

44. BBIYUCIINTD

Vi V1 6)1()\/512(1—i\/§)

45. BBIYUCIINTD

a)3/64(i — 1) 6)4\/—72(1 —iV3)

47. BBIYUCIINTD



)V2-2i 6)V—4

48. BeIYnciauThb
a) (1 —i)t°° 6) (V3 — )%

14
B) (2 —V2+1i)
49. BelynuciauTb
)V2+2i 6)Y-9

50. Berayuciuth

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 6)|z| —z=8+12i

54. Peminth ypaBHEHUS
a)z?> =3 —4i 6)z? =i

55. HM300pa3utrh Ha IIOCKOCTH MHOXECTBO TOYEK, COOTBETCTBYIOLIUX
KOMIUICKCHBIX YHCJIaM, YIOBJICTBOPSIIOIINUM CICIYIOIIUM YCIOBHUSAM

|zl =1 0)|z| <2

56. M300pa3uTh Ha IUIOCKOCTM MHOXECTBO TOYEK, COOTBETCTBYIOIIUX
KOMILJIEKCHBIX YKCIIaM, YJIOBIETBOPSIOIINM CIIETYIOUIUM YCIOBUAM

Alz—1-il<1 6)2<|z| <3

57. Halinure apryMeHThl KOMIUIEKCHBIX YHCEN



T T T . T
a)cosz—lsmg 0) —cos—=+isin=

8)cos¢p —ising 20e _Z<¢<_

58. Haliiute apryMeHThl KOMIUIEKCHBIX YHCEI

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

de ——<p<=
c 4 2

59. Pemnth ypaBHEHUS

aAx®+1=0 6)x*+16=0

60. Haiigute apryMeHThl KOMILIEKCHBIX YUCEIT

7T+ L T 6 T L T
CcOS — LSin— —COS——1lSIn—
@) cos ¢ 6 ) —cosg 3

T
8) cos ¢ —isin¢ 2oe _Z<¢<E

3

61. BekTOphl @ u 6 00pa3yroOT yroa @ = R 3Has, 4TO ‘a‘ =4, ‘6‘ =3 BBLIUUCIIUTE:
1)(Ba—28)(a+28) 2)(a—8)?* 3)(3a+ 48)?>
62. Jlaro, 4To ‘a‘ =4, ‘6‘ =5. OnpenenuTs, Py KAKOM 3HAYEHHUH 0, BEKTOPBI
a+o6ua—o8 OyayT B3auMHO TIEPIICHIUKYIISPHBI
a(ae)
—2

63. JlokazaTp, 4TO BEKTOp p =86 —

MEPIIEHINKYIISIPEH BEKTOPY d .

64. Bpruncnuth, Kakyro paboty npousBoauT cuina F=(5,8,4), korma Touka ee
MIPUJIOKEHUS, IBUTAACH IPSIMOJIMHENHO, IepeMeniaeTcs u3 noioxenus A(-3,5,2) B
nojoxxenue B(4,1,3).
65. Jlanbl Bepmmnbl Tpeyroabauka A(-2,4,-1), B(-2,0,-4) u C(-2,1,3). Onpenenursb
€ro BHEITHUHN yTOJ P BepIIiuHe A.
66. Jlano: ‘ﬁ ‘ =8 ‘é‘ =3u as =12. Beraucnurs ‘ﬁ X E‘.

— ,—2
67. JloKa3aTh TOXKIECTBO |a ><§|2 +(@s)’=a%
68. Jlanbl mpou3BOJILHBIE BEKTOPHI P, (, I, N. Jloka3aTh, 4TO BEKTOPHI
a=pxN, 6=0xNuc=rxN KoOMIUIaHAPHBI

69. Cuna f =(3,2,4) mpunoxena k Touxke A(1,5,6). OnpeneanTs MOMEHT 3TOif



CWJIbl OTHOCUTEIBHO Havajaa KOOPAUHAT.
(ITpumeyanue: Eciu Bexktop f usoOpakaer cuiy, IpHI0KEHHYIO K KAKOH-HUOYIb

Touke M, a BekTOp @ HIET U3 HeKOTOpol Touku O B Touky M, To BekTop a X f

npencTaBiser co0oi MomeHT cuibl f orHOCHTENBEHO ToukH O.)

70. Cuna p = (2,—4,5) npuoxxena kK Touke Mo(4,-2,3). OnpeaenuTs MOMEHT 3TOMH

CHUJIBI OTHOCHUTEIBHO TOUKH A(3,2,-1)
71. Haliti cOOCTBEHHBIC YHCIIa K COOCTBEHHBIC BEKTOPHI MaTPHIIBI

2 -1 2
5 -3 3
-1 0 -2
72. Haiitu coOCTBEHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI MATPHIIbI
4 1 -1
1 4 -1
-1 -1 4
73. Haiitu coOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHULIbI
1 -3 3
-2 -6 13
-1 -4 8
74. HaiiTu coOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHULIbI
0O 1 0
-4 4 0
-2 1 2
75. HaiiTu coOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPBI MaTPHULIbI
1 -3 4
4 -7 8
6 -7 7
76. HaiiTu coOCTBEHHbIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHULIbI
4 -5 7
1 -4 9
-4 0 5
77. Haiitu coOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MATPHULIbI
4 -5 2
5 -7 3
6 -9 4
78. Haiitu coOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MATPHUILIbI
7 -—-12 6
10 -19 10
12 -24 13
79. Haiitu coOCTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MATPHUIIbI
1 -4 -8
-4 7 -4
-8 -4 1

80. HaiiTu coOCcTBeHHBIE YKCIIa U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI



5 6 3
-1 0 1
1 2 -1

3. MOKA3ATEJIM OHEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX
ITAITAX UX POPMUPOBAHUA, JOCTUXEHHUE OBYYAIOIIIUMUCA
INVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 11O JMCIUIIVIMHE (MOY JIIO)

YK-1CnocobeH ocymecTBIsATh MTOUCK, KpUTHIECKUITaHATTN3 U CHHTE3 WH(OPMAIIH, TPUMEHSTh
CUCTEMHBIN TTOJIXOJ JUISI PEIICHUS TIOCTABJICHHBIX 3a]1a4

Jran Kputepun ounennBanus
(YPoBeHB) | HeyIOBJIETBOPUTENLHO | YIOBJIETBOPUTEIHLHO XO0pOoIIo OTJIMYHO
3HATh OO6y4arommiics OO6y4atontmiics Obyuarommiics OO0y4atontmiics
JIEMOHCTPHUPYET MOJTHOE | JEeMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
OTCYTCTBHUE WA HETIOTHOE YaCTUIHOE MIOJTHOE COOTBETCTBHE
HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBUE CIeyIONINX 3HAHUM:
COOTBETCTBHE CIEIYIOUINX 3HAHUH: | CIeRYIOIUX OCHOBHBIE 3aKOHBI
CIEIYIOIINX OCHOBHBIE 3aKOHBI 3HAHMMA: MaTeMaTHYeCKHUX U
3HAHMIA: MaTeMaTHYeCKHUX U OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HaVK,
OCHOBHBIE 3aKOHBI CCTECTBCHHBIX HAYK, | MAaTeMaTHYCCKUX M | HECOOXOIUMBIX IS
MaTeMaTHYECKHUX U HEOOXOTUMBIX JIJIS €CTECTBEHHBIX pEUIeHUsT TUTIOBBIX
€CTECTBCHHBIX HaYK, PEIICHHS THIIOBBIX HayK, 3amad
HEOOXOTUMBIX ISt 3amad HEOOXOIUMBIX U1 | MpodeccHoHaTbHON
pEIICHAS THIIOBBIX npodeccHoHaIbHOMN peIICHNs THIIOBBIX | JEATCIFHOCTH, a
3amada NIESTeTTbHOCTH, a 3amadq HUMCHHO,
npogecCHOHATBHOM HUMEHHO, po(eCCHOHANBHOH | - IpeAMET, 3a1a9d 1
JIeSITeTIbHOCTH, a - IPeIMET, 33Jaul U | JAESITeIbHOCTH, a CTPYKTYpY TpeaMeTa
MMEHHO, CTPYKTYpYy IIpEIMETa | UMEHHO, «JIuneiiHas anredpa»
- IIpEAMET, 3a1a4U U «Jlunelinas anredpay | - mpeaMeT, 3a1a4u
CTPYKTYpY IpeaMeTa u
«JIuneitnas anrebpa» CTPYKTYpYy
npeaMera
«JIuneitHas
anrebpay»
yMeTh OO0yJatomnimiicst He OO0yJatomnimiics OObyuarommiics OO0yJatontmiics
yMmeeT JIEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
WIH B HEJIOCTATOYHOM HETIOJTHOE YaCTUYHOE MTOJTHOE COOTBETCTBHE
CTCTICHU yMeeT COOTBETCTBHE COOTBETCTBUE CIIeIYIOIINX YMCHHMN:
BBITIOJTHSATh: CIEeYIONINX YMEHUN: | CIEeITYIOIINX HCTIONB30BaTh 3HAHUSA
HCIIONIb30BaTh 3HAHUSA WCIOJIb30BaTh YMEHUI: OCHOBHBIX 3aKOHOB
OCHOBHBIX 3aKOHOB 3HAHUS UCTIONIb30BaTh MaTeMaTHYeCKHUX U
MaTeMaTHYECKHUX U OCHOBHBIX 3aKOHOB 3HAHUS €CTECTBEHHBIX HAyK
€CTECTBEHHBIX HAyK JJI1 | MAaTeMaTUYECKUX U OCHOBHBIX 3aKOHOB | JIJISl pEUICHHUS
pelIeHNs CTAaHIAPTHBIX | €CTECTBESHHBIX HayK MaTeMaTHYECKUX U | CTAaHIAPTHBIX 337129 B
3aja4d B 00IacTu JUTS €CTEeCTBCHHBIX HaYK | 00JacTH 3KCILTyaTaluu
IKCILTyaTalul pemeHus JUTSL peIICHUS aBTOMOOWIIEH 1
aBTOMOOWIIEH 1 CTaHJApTHBIX CTaHIAPTHHIX 3a7ad | TPAKTOPOB, a IMEHHO,
TPaKTOPOB, a IMEHHO, 3a7a4d B 00IacTu B - pemarp 3aJa4du, KaK
- pemaTh 3aJa4u, KaK JKCIUTyaTaluu obnacTu WTIOCTPUPYIOLIHE
WITIOCTPUPYIOIIIE aBTOMOOWMIIEH U SKCIUTyaTaIluH TEOpPETHIECKHE
TEOpPETHIECKHE TPaKTOPOB, a aBTOMOOWICH 1 MTOJIOKECHHUS, TaK U
MOJIOKEHUS, TaK U MMEHHO, TPaKTOPOB, a HOCSAIIHE
HOCSIIIINE TIPUKIIATHON - pemiath 3a7a4u, Kak | ©UMEHHO, MIPUKIIATHOM
XapakTep; WITIOCTPUPYIOIIHE - pemaThb 3aaq, XapaxTep;
- HAXOJIUTh pelIeHUE TEOPETUIECKUE KaK - HaXOJIUTh PEIICHHE
3a]1auu HITH MOJIOXKCHUS, TaK U WUTIOCTPUPYIOIIKE | 3aa49d WIN
JI0Ka3aTeNbCTBO HOCSIIHE TEOpPETUICCKHE JTOKa3aTeIbCTBO
TEOPEMBI,; MPUKJIIATHOM MTOJIOKCHHUS, TaK U TEOPEMBEI;
- IPUBOJNTH TIPUMEPHI XapakTep; HOCSIIHE - IPUBOJIUTH




Y KOHTPIIPUMEPHI K - HAXOJWTh PCIICHUC | TPUKIATHON MPUMEPHI U
OCHOBHBIM 3a7a44 WK XapakTep; KOHTPIPUMEPHI K
OTIpe/ICTICHUSIM U JI0Ka3aTENBCTBO - HAXOIUTh OCHOBHBIM
TeopeMam Kypca TEOPEMBI; pelieHue OTIpe/IeTICHUSIM U
MaTeMaTUKH - IPUBOJIMTH 3a7a44 WA TeopeMam Kypca
-CaMOCTOSITEIBHO MPUMEPHI U JI0OKa3aTeNLCTBO MaTeMaTHKH
HCIIONB30BAaTh KOHTPIPUMEPHI K TEOPEMBI; -CaMOCTOSTENILHO
MaTeMaTHYECKHUil OCHOBHEIM - IPUBOJIUTH HCIIO/IL30BAaTh
ammapar, OTPENICIICHUSIM U MIPUMEPHI 1 MaTeMaTHYeCKuil
coJiepKanuiics B TeopemMaM Kypca KOHTPIPUMEPHI K ammapar,
JUTEPAType IO MaTeMaTHKH OCHOBHBIM coJiepKanuiics B
MPUKIIATHBIM HayKaM, -CaMOCTOSITEIHHO OTIPEICIICHUSIM U JUTEpaType Mo
pacupsTh CBOU KCIIO/Ib30BAaTh TeopeMaM Kypca MPUKIIATHBIM
MaTeMaTU4eCKue MaTeMaTH4ECKUi MaTeMaTUKH HayKaM, paclIipsTh
[IO3HAHMUS. anmapar, -CaMOCTOSTEIBHO CBOH
COJICpIKAILHIACS B HCIIOIb30BATh MaTeMaTHYECKUE
JUTEpaType o MaTeMaTHYECKUI [IO3HAHUS.
MPUKIIATHBIM arnmapar,
HayKaM, pacIlIipsTh COJICPIKAIIHIACS B
CBOH JUTEPATYypE MO
MaTeMaTHYECKUe TPUKJIATHBIM
[TO3HAHMUS. HayKaM,
pacuIupsTh
cBOU
MaTeMaTHYECKUE
[IO3HAHUA.

BJIA/IETh OO0yJatomimiics: He OO0y4atomtmiics ObyuarommmMmcst OO0y4atontmiics
BJIAZEET WIH B BIIAZEET JIOMYCKAFOTCS CBOOOIHO TIPHMEHSIET
HEJI0OCTAaTOYHOMI B HEIIOJHOM 00BEME HE3HAYUTENBHBIE MOJTyYeHHbIC HABBIKH, B
CTEEHU Y MIPOSIBIISICT OIIKMOKH, [IOJIHOM 00BEME
BIIAZIEET: HEJIOCTATOYHOCTH HETOYHOCTH, BJIAZIEET:
CIOCOOHOCTHIO BHIOOPA | BIIAJCHHS: 3aTpyIHEHUS, CIOCOOHOCTHIO BBIOOpA
ONTHMAJILHOTO METOAA CIIOCOOHOCTEIO YaCTUYHO BJIAJIEET. | ONTHMAJILHOTO METOAA
pellieHus MOCTaBICHHON | BhIOOpa CITOCOOHOCTEIO peIIeHHS TOCTABICHHON
3a7a4M B 3aBUCHMOCTH OITHUMAJILHOTO BhIOOpa 37244 B 3aBUCHUMOCTH OT
OT 3aJ[aHHBIX YCIIOBHIA, METO/Ia PEIICHHUS ONTHMAJILHOTO 3aJJaHHBIX YCIIOBUA,
CIIOCOOHOCTELIO aHaIKM3a | IOCTaBJIEHHOMN METOa PELICHUS CITOCOOHOCTELIO aHaIM3a
UH()OPMAITUOHHBIX 3a1a4d B [IOCTaBJIEHHOMN MH()OPMAITHOHHBIX
[IOTOKOB. 3aBUCUMOCTHU OT 3a7a44 B [IOTOKOB.

3aJJaHHBIX YCIIOBUH,
CIIOCOOHOCTBIO
aHaJIM3a
MHPOPMALMOHHBIX
[TOTOKOB.

3aBUCUMOCTH OT
3aJIaHHBIX YCIIOBHH,
CIIOCOOHOCTBIO
aHaau3a
UH(OPMALMOHHBIX
ITOTOKOB. .

4. METOJUYECKHUE YKA3AHUSI /151 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUTINHBI

MeToauuyecKkue YKazanusd 1Jist 3aHATHH JJEKIUOHHOI0 THIIA

B xone JIeKIMOHHBIX 3aHATHI 06yqa101ueMyc51 HeO6XO,Z[I/IMO BCECTU KOHCIICKTUPOBAHUC

yuyeOHOro Marepuana, oOpaliaTh BHUMaHHE Ha KaTeropuu, (popMyTupoOBKH, pacKpbIBAIOIINE

COACPIKAHNUE TEX MM HHBIX SBICHUN | IponecCoOB, HAYYHBIC BBIBOALI W IMPAKTUYCCKHUC

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

YACHCHUSA TCOPECTHUICCKUX HOHO)KCHHﬁ, paspeiicHud CIIOPHBIX CHTyaHHﬁ.




IenecooOpa3Ho nopabaTbiBaTh CBOW KOHCIIEKT JIEKLUH, A€as B HEM COOTBETCTBYIOIIHUE
3aIIUCU U3 OCHOBHOM M JOIOJHUTEIBHOM JINTEpATyphbl, PEKOMEHIOBAHHON IIPEIOAaBaTEIeM U
PeyCMOTPEHHON Y4eOHOM MporpaMMoOi JUCIIUILITHHBIL.

MeToanuyeckne yKa3aHusi ISl 3aHATHI CeMHHAPCKOro (NMPAKTHYeCKOr0) THIA.
[TpakTuyeckue 3aHATHA MO3BOJIAIOT Pa3BUBaTh y OOYYaroIIErocsi TBOPUYECKOE TEOPETUYECKOE
MBIIUICHUE, YMEHUE CaMOCTOSTEIbHO M3y4aTb JIMTEPATypy, aHAIM3UPOBATh IPAKTHUKY; ydaT
4eTKO (POpMyIHMpOBaTH MBICIb, BECTH AMCKYCCHIO, TO €CTh MMEIOT HMCKIIOYHTEIBHO BaXKHOE
3HAYEHHUE B PA3BUTHU CaMOCTOSTEIIBHOTO MBILUICHUS.

IlonroroBka K NpPakTHYECKOMY 3aHATHIO BKJIKOYaeT naBa dtana. Ha nepBoM srame
00yYaromuicsl MIaHUPYET CBOI CAMOCTOSITEIBHYIO pabOTy, KOTOpas BKJIIOYACT: YSICHEHHE
3aJaHisl HA CaMOCTOSATENbHYIO paboTy; moadOp OCHOBHOM W JIOTOJHUTENBHOW JIUTEPATYpPHI;
COCTaBJICHUE IUIaHa paboThl, B KOTOPOM OIPEIEINISIOTCS OCHOBHBIC ITYHKTBI IpPEICTOSIIEH
noarotoBku. CocTaBieHue IUIaHa JAUCLUILUIMHUPYET U MOBBILIAET OPraHU30BAaHHOCTH B paloTe.
BTopoil sTan BKIIOYAeT HENOCPEACTBEHHYIO INOATOTOBKY K 3aHATHIO, KOTOpas HAa4MHAETCS C
M3YYEHUs OCHOBHOM M JIOMOJHUTENbHOU uTepaTypsl. Oco00oe BHUMaHHE IIPH 3TOM HEOOXOAUMO
0o0paTuTh Ha COJIEP’KAaHUE OCHOBHBIX IOJIOKEHUI M BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (aKTOB,
YSICHEHHE IPAKTUYECKOrO IPHJIOKEHHS pPacCMAaTPUBAEMBIX TEOPETHMYECKHX BoOmpocos. Jlamee
CllelyeT NOJArOTOBUTH TE€3UCHI JIJISl BHICTYIIJICHUH 110 BCEM y4e€OHBIM BOIPOCAM, BBIHOCUMBIM Ha
IIPAKTUYECKOE 3aHATUE WIN [0 TEME, BBIHECEHHON Ha JUCKYCCHIO (KPYTJIBI CTOJI), MPOAyMaTh
IPUMEDPBI C LIENbI0 00eCeYeHUsI TECHOM CBA3M M3Y4aeMOM TeMbl ¢ peanbHO KU3HbI0. ['0TOBsCH
K JIOKJIaJy WIH BBICTYIUIEHUIO B paMKaX MHTEPAaKTUBHOW (POPMBI (IUCKYyCCHsl, KPYTJBIH CTOIN),
IIpU HEOOXOIMMOCTH CJeIyeT 0OpaTUTHCS 3a MOMOILBIO K IMPEN0/1aBaTeNIo.

[Ipu pemenun 3agad HYKHO OOOCHOBAaTh KaKIbl 3Tall pEIIEHUs HCXOIsl U3
TEOPETUYECKUX IMOJIOKEHNI Kypca. Eciu CTyZAEHT BUIUT HECKOJIBKO IIyTEl PELIECHUs, TO OH
JIOJDKEH CPaBHMUTH UX M BBIOpaTh M3 HUX camblil aydmuii. [Tone3no 10 Havana BeIMHCICHUN

COCTABUTb KPAaTKH IUIaH PEIICHHUS.

Pemenus 3amay u npuMepoB ciielyeT u3aarath NoJpOOHO, BBIYMCIEHUS paclojiarath
B CTPOT'OM IOPSIIKE, OTIAENSA BCIIOMOTaTEIbHbBIE BEIYUCIEHHUS OT OCHOBHBIX. UepTexku MOKHO
BBIIIOJIHATBH OT PYKH, HO aKKypPaTHO U B COOTBETCTBUU C JAHHBIMU yCIOBUAMU. Eciu yeprex
TpeOyeT 0co00 TIIATEIbHOTO BBIMOJHEHUS (Hampumep, Npu Tpaduyeckoil IMpoBepKe
pelleHrs, IOJIYyYeHHOTO IIyTeM BBIYUCIEHUN), TO CIeAyeT I0Jb30BaThCA JIMHEHKOM,

TPAHCIIOPTHUPOM, JICKAJIOM U YKAa3bIBATb Macirao.

HOJIy‘iCHHBIfI OTBCT CJICAYCT IPOBCPATH CHOCOGaMI/I, BBITCKAIOIIUMHU M3 CYHICCTBA

naHHOM 3amaun. Ecnm, Hampumep, pemranack 3ajada ¢ KOHKPETHBIM (U3UYECKUM HWITH



TE€OMETPHYUECKUM COJICpP’)KaHUEM, TO TIIOJIE3HO, TPEXKIE BCErO, IMPOBEPUTH Pa3MEPHOCTh
MOJYYCHHOTO OTBeTa. [lOJIe3HO TaKKe, €CIM BO3MOXKHO, PCIIMTh 3a7a4y HECKOJIbKUMH

croco0amMM U CPaBHUTH MOJTYyYCHHBIE PE3YIbTATHI.

Pemenne 3a1a4 OIpECACIICHHOI'O THIIa HYXXHO ITPOAOJIKaTh d0 HpI/IO6pCTeHI/I${ TBEPAbIX

HAaBBbIKOB B UX PCIICHUU.



