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1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJIMHBI

K OCHOBHBIM LIETISIM OCBOEHUS TUCLMILINHBI «JInHeiHas anreOpay» cienyeT OTHECTH:

e (¢opMHpOBaHHE JHUYHOCTH CTYJIEHTA, €ro HWHTEIUIEKTa W YMEHUS JIOTMYECKH H
ITOPUTMUYECKU MBICIINTB;

e Hay4yHOe OOOCHOBAaHWE TMOHATUI JMHEHHOW anreOpbl, NMEpBbIE CBEICHHUS O KOTOPBIX
JTAFOTCS B CPEIHEN IIKOJIE;

® 3HAKOMCTBO C ()yHJaMEHTAJIbHBIMH METOAAMHU MCCIIEOBAHUS, aHAIN3A M IPUMEHEHHS
MaTEMaTUYECKUX MOJENIEH Il OLICHKU COCTOSIHUS U IPOrHO3a Pa3BUTHUS SABJIICHUM U IIPOLIECCOB.

K 0ocHOBHBIM 33/1a4aM OCBOEHMSI JUCUMIUIMHBI «JIuHelHas anreGpay» cienyer OTHECTH:

B pe3ynbrarte u3ydyeHus o0ydaromuiicst JOHKEH: 3HaTh:

® METO/bl JIMHEWHOM anreOpsl;

® BIJIbl U CBOWCTBA MATpPHULL, CUCTEMBI JINHEHHBIX aJireOpandeckux ypaBHeHUM, N-MepHoe
JMHENHOE IPOCTPAHCTBO, BEKTOPBI U JINHEHHBIE ONIEpalliy HAJl HUMU;

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

® LCIIOJIb30BATh amnapar JUHEHHO! anreopsl;

® [IPUMEHATh METOABl MaTEMATUYECKOTO MOZACIUPOBAHUSA Ul PEIIECHUS NPAKTHUUYECKUX
3ajad4;

BJIAJICTh:

® HaBBIKAMM PEILICHUs 3a]1a4 JUHEHHON anreOpsl;

e HABBIKAMU NPUMEHEHUS COBPEMEHHOIO MATEMAaTHYE€CKOrO HMHCTPYMEHTapHs Ui
peLICHUs IPAKTUYECKUX 3a/1ay;

® METOJMKOM NOCTPOCHMS, aHAIW3a W IPUMEHEHUS MAaTeMAaTHYECKUX MOJENe s

OLICHKU COCTOSAHUA U IPOTHO3a PA3BUTHUA SIBIICHHN U mponeccoB.

2. MECTO JUCHHUILJIUHBI B CTPYKTYPE OBPA3OBATEJHLHON
IHPOI'PAMMBI
Hucuunnuna «JIuHeliHas anreOpa» siBisieTcss 4yactbio Mopayns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE TUCHUIUIMHBI» U OTHOCUTCS K JUCIHUILIMHAM 00s3aTeNIbHOI yacTu Oy0Ka
bl «ucuummuuel (Momxynu)» ydebHoro ruiana, cormacHo ®I'OC BO mnst HampaBiieHUs

noarotoBku 38.03.04 «'ocy1apCTBEHHOE M MYHUIIUIIAIBHOE YIIPABICHUEY.



3. INIEPEYEHb IIVIAHUPYEMBIX PE3VYJbTATOB OBYYEHHSA NO AUCIUIIVIMHE (MOAYJIIO),

UHIUKATOPAMU JOCTHXXEHUS KOMIIETEHIIUIA

COOTHECEHHBIX C

Kox v HaumeHnoBanue
KOMIIeTeHIIUH

Kon u HauMeHOBaHHe HHANKATOPA
aoctrxkennsi komnerenuuu (UJK)

Ili1anupyemble pe3yJbTaThl 00yUYeHHst

YK-1 Criocoben
OCYILIECTBIIATH TIOUCK,
KPUTHYECKUH aHAJIN3 U
CHHTE3 HH(pOpMaluy,
MIPUMEHSITh CUCTEMHBIN
MOAXOJ AJIs PELLIEHUs
ITOCTaBJICHHBIX 3a/1a4

NVYK-1.1. AHnanusupyeT 3aaauy,
0a30Bble COCTABIISIONIHE.
NVYK-1.2. OcymiecTBiser MOUCK, KPUTHYECKU
OLIEHMBAaeT, 0000IaeT, cucTeMaTu3upyer u
pamkupyer uHpOpManuoo, Tpedyemyro Ui
peleHHsl TOCTAaBICHHOM 3ajauu.

NVYK-1.3.  PaccmarpuBaer W  mpeayiaraer
panroHaIbHbIe BapUaHTbI pereHus
MIOCTABJIICHHOW 3aJ]aud, WCIOJb3ySd CHUCTEMHBIN
HOJX0/1, KPUTUYECKH OLEHUBAET UX JOCTOMHCTBA
Y HEJIOCTATKH.

BBIACTIAA €€

3HaTh: 3JIEMEHTHI JIMTHEHHON anreOpbl, HEOOXOIUMBIC JIJIS
pelieHust Kpyra 3a/1a4 ONTUMHU3AIMKI; OCHOBBI 0TOOpA U
paHXUpOBaHKSA HHGOPMAITUH, HEOOXOIUMOM IS PEIICHUS
IIOCTaBJICHHOM 3aJa4H.

YMeTb: IPUMEHSTh METO/IbI IMHEWHON anreOpsl IS pelieHus
KpyTa 3a/1ad ONTUMU3AINHI; OTOMpaTh U PAHKUPOBATh
uH(bOpMaIIUIO, HEOOXOAUMYIO Ui PEIICHUS TOCTaBICHHOM
3aJIauH.

Baanerb: ciocoOHOCTHIO BEIOOpPA ONTHMAIBHOTO METOIa
pelieHus MOCTaBICHHOM 3a/1a4d B 3aBUCUMOCTH OT 3aJaHHBIX
YCIIOBUH, CIIOCOOHOCTHIO aHaIM3a HHPOPMAITMOHHBIX TOTOKOB.




4. CTPYKTYPA M COAEP)KAHUE JUCIUTIIAHBI (MOYJIST)

4.1 O6beM IMCUMILTHHBI M BUJBI Y4eOHOH padoThl

Buabl yuedHoii padoThI O0bem B yacax
OO0mmas TpyA0eMKOCTh TUCITUTLUIMHBI 108 (3 3a4eTHBIX eTUHMIL)
Konrakthas paboTta oOydarommxcs ¢ 28
npenoiaBaresieM (BCero)
AynuropHas paboTa (Bcero), B TOM 4uCJIe: 28
Jlekuun 8
CemuHapbI, TPAKTUYECKUEC 3aHATHUS 20

JlaboparopHbie pabOTHI

Bueaynuropnas pabota (Bcero): 80

B TOM YHCJIC: -
KOHCYJIbTalUs 110 JUCHUIIJINHEC

CamocTtosTenbHas pabota o0yyaroumxcs (BCero) 80

Buj npoMexxyTo4HO# aTTecTanuu JK3aMeH
oOyyaromerocs




4.2 TemaTn4yeckuii MyIaH y4e0HOM U CHUNIITHHBI

HaumeHoBaHue pa3jieioB U Buabi yueOHo# padoThl, BKJIHYAs CAMOCTOSATEIbHYIO padoTy oOyyaromuxcsi | Komnerenuuun
TEeM U TPYI0EMKOCTb (B Hacax)
Bcero N3 uux Camocrositeaibn | KypcoBasi | KonrpoJsbHas
ayJAUTOPHbIE asi pabora padora padora
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Tema 1. [lonsiTue u npeacraBaeHUs 1 13 1 - 2 10 - - YK-1
KOMIUIEKCHBIX uncesl. J[eicTBust Haf
KOMILUIEKCHBIMH YHCIIaMU
1 13 1 - 2 10 - - VK-1
Tema 2. MaTpulibl U OIIpEACTUTEN
Tema 3. Cuctembl TUHEHHBIX 1 15 1 - 4 10 - YK-1
anredpandeckux ypasHenuit (CJIAY) u
WX METOJIbl UX pEeHICHUs
1 15 1 - 4 10 - - YK-1
Tema 4. Bextopbl. OcHOBHBIE Oniepaliuu
HaJl BEKTOpaMu
Tema 5 BekropHOE MPOCTPaHCTBO. 1 26 2 - 4 20 - - VK-1
EBKn1MI0BO IPOCTPaHCTBO
Tema 6 CoOcTBEHHBIE BEKTOPBI 1 26 2 B 4 20 B } YK-1
Hroro mo nucumiuviuge 108 8 B 20 80 B }




4.3 ConepxxaHue TMCUMILTUHBI «JInHeliHAA ajiredpay» 1Mo reMmam

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 kenc-3aJaHns

Tema 2. MaTpuubl U onpeaeJuTe n
[Tonsitue matpuibl €€ pazMepHOCTh. ClIOXKEHUE U MPOU3BEACHUE MATPHI], CBOMCTBA ITUX

JIeicTBUi ¢ Matpumamu. J[MCTprUOYTHBHOCTh YMHOXCHHSI OTHOCHUTEIIBHO CIIOKEHHUS MAaTpHIL.
YMHOXKEHUE MAaTpPUIIbI HA 4uciao. [IoHATHS eMMHUYHON W OOpaTHOM MaTpHIIbl. DJIEeMEHTapHbIC
JICUCTBHUS CO CTPOKaMU MaTpuilbl. JIMHEHas 3aBUCUMOCTD CTPOK MaTpuilbl. OCHOBHBIE CBOMCTBA
JeTepMuHaHTa. MuHOp M anrebpanyeckoe MAOMOJHEHHE HSJIeMEHTa Marpullbl. Pasznokenue
JETEPMUHAHTA IO 3JIEMEHTaM CTPOYKH WM crosiona. OnpeneauTenb MaTpUllbl € JIMHEHMHO
3aBUCHUMBIMHU CTPOUYKAMH.

[TonsTre 6a3ucHOro MUHOpa MaTpuilbl. [loHsTHE paHTa MaTPUIIBI 000K pa3MEPHOCTH U
ero cpoiictBa. CBsi3b MOHATHS paHra MaTPHUIbl C JMHEWHON 3aBUCHUMOCTBIO CTPOK. MeTobl
HaXOXJIEHWS MHHOpa C TIOMOIIBIO 3JIEMEHTApPHBIX MPeoOpa3oBaHU CTPOK MATPHUIBI (METO[
CBEICHMSI K TpanenenaaabHOMy BUIY).

MeToapl HaxOXKACHUS OOpaTHOW MAaTPUIIBI: C MOMOIIBI0 aNredpandecKux MOTOTHEHUN
AJIEMEHTOB W C TIOMOIIBIO 3JIEMEHTApHBIX MPeoOpa3oBaHUil CTPOK MaTpullbl. MaTpudHbIe
YpaBHEHUS.

IIpakTHYeckoe 3aHATHE

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

3amucy CJIAY B marpuunoit Qopme. I[loHSATHE COBMECTHOCTH CHUCTEMBI JHMHEHHBIX
anreOpandeckux ypaBHeHHH. MeTo/ peleHusl CHCTEMbI JIMHEWHBIX anreOpandecKux ypaBHEHUI
C TIOMOIIbIO OOPaTHOM MAaTPHIIHI.

Teopema Kponekepa Kanemnu. MeTonpl pemeHns CHCTEMBI JIMTHEMHBIX aJIreOpandecKux

ypaBHeHuii: mpaBuio Kpamepa, meron ['aycca n mogudunumpoanusiii metos XKopaanal aycca.



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

Tema 4. BeKTOPLI. OcHOBHbBIE onmepanuu HaJl BEKTOpaMu
Ilousrue BEKTOpa. JInHeiiHbIe oncpanyvi HaJd BEKTOPaMH: CJIO0XKCHHUC BEKTOPOB H

YMHOKCHME BEKTOpa Ha 4YMCJIO, CBOMCTBA 3TUX 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.

CkanisipHO€ TPOU3BEAECHHUE BEKTOPOB U €ro CBOICTBa. BbIpakeHHE CKalIspHOIO
IIPOM3BEIICHUS Yepe3 KOOPAMHATBL. YTOJI MEXAYy BEKTOpaMu. BeKTOpHOe Ipou3BeleHUE
BEKTOPOB U €ro cpoiicTBa. IloHATHE OpueHTanMM TPOWKH BEKTOPOB. BbIpaskeHue BEKTOPHOTO
IIPOU3BEIECHUA YePE3 KOOPAUHATHL. Y CIIOBUE KOJLIMHEAPHOCTH BEKTOPOB. HaxoxneHue miomanu
napajuieJiorpaMmMa M TpeyroyibHuka. CMeIIaHHO€ MpPOU3BEIEHHE BEKTOPOB U €ro CBOMCTBA.
BolpaxkxeHue cMemaHHOro NPOU3BENEHUs uepe3 KoopauHaThl. OmnpeneneHue B3aUMHON
OpUEHTAllMM BEKTOPOB B IIPOCTPAHCTBE. Y CTAaHOBJIEHWE KOMILIAHAPHOCTH BEKTOPOB.
Onpenenenue 00bEMOB MapauIeIenuIeia ¥ TPEYrolIbHOM MUpaMuIbl

IIpakTH4Yeckoe 3aHATHE

Pemenne 3amad. BeinonHenue kenc-3a1anus

Tema S BexTopHoe npocTpaHncTBo. EBK/IMI0BO NPOCTPAHCTBO
N-MEpHBIM BEKTOpP M BEKTOPHOE NIPOCTPAHCTBO. JIMHENHas 3aBUCHMOCTb BEKTOPOB B

JUHEHHOM nMEpPHOM BEKTOpHOM mpocTpaHcTBe. IloHATne 0a3uca cuCTEMBbl BEKTOpPOB.
Paznoxenue BekTOpa mpocTpaHcTBa Mo Oasucy. Ilepexog k HoBomy Oasucy M cucTteMe
KOOpAMHAT, MaTpula nepexona. HopmuposanHoe BEKTOpHOE ITpocTpaHcTBO. Hopma BekTopa.

Metpuka BBOJWTCS € NOMOIIBIO CKalsIpHOro mpousBeneHus. HepaBenctBo Komm-
ByHsIKOBCKOTO u HEPaBEHCTBO TPEYrOJIbHUKA. Teopema 0 CyILIECTBOBaHUU
OPTOHOPMHUPOBAHHOTO 0a3zuca BO BCSKOM N- MEPHOM €BKIUAOBOM IpocTpaHcTBe. [loHsTHe
JAuHelHoro oneparopa. CBsi3b MEXIYy MaTpHIIaMU 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 JAHArOHAIBHBIM BHIOM 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-3aaanus

4.4. [IpakTH4yeckas 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 MTPAKTUIECKON OATOTOBKU cocTaBisieT 20 yacos.

Bup 3ansaTus Tema 3aHaTHA KoanuecTBo ®opma Koapl
qacoB MPOBEICHUSA KOMIIETCHIUN
IIpaktnueckoe | Tema 1. [lonarue u 2 Pemenue 3agau. VK-1
3aHsaTue 1 MpeACTaBICHUS Brimonnenue
KOMIIJICKCHBIX YHCE. KeHc-3aJaHus
JencTBus Haj
KOMIIJICKCHBIMH YHCJIaMH
[TpakTrdeckoe Tema 2. Marpuist i 2 Pemenne 3agau. VK-1
3aHsATHE 2 Brmonnenue
ONPEACIUTEITN o
KeHC-3aJaHus
[TpakTryeckoe Tema 3. CucteMsl 4 Pemenue 3agauq. VK-1
3aHsTHE 3 JMHEHHBIX anreOpanyecKux Beinonnenue
ypaBHenuit (CJIAY) u ux Kelic-3aaHus
METO/Ibl X PEIICHUS
[Ipaktuueckoe | Tema 4. Bextopsl. 4 Pemenue 3agay. YK-1
3aHsiTue 4 OcHOBHBIE OTlepaliu HaJT Brinosinenue
BEKTOpaMHU KeHc-3aJaHus
[Tpaktuyeckoe | Tema 5 BekropHoe 4 Pemenue 3anau. YK-1
3aHIATHE 5 MPOCTPaHCTBO. EBKIINI0BO Brinmonnenue
MPOCTPAHCTBO Kenc-3a1aHus
[TpakTHdeckoe Tema 6 CoBCTBEHHbIE 4 Pemenne 3amxau. VK-1
3aHsTHE 6 Brimonnenue
BEKTOPHI o
Kelc-3aIaans

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

CamocrosiTenpHas paboTa CTYIEHTOB MPETyCMOTPEHa YIECOHBIM TIJIAHOM IO JUCITUTIIIMHE

B 00beMe 80 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 «IHTepHET» U TUTEPATYypE;
- BBINIOJIHEHUE UHIMBUIYATbHBIX 3a/JaHHI;
- IIOITOTOBKA K cAade 3adeTa, YK3aMeHa.

CaMocTosiTenbHas padoTa MPOBOJUTCS C IEIBIO:



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

- 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.

TexHONOTHS OpraHM3allMU  CaMOCTOSITEIBHONH paboThl  OOYYaIOIIMXCS  BKIIOYAET
UCIOJIb30BaHUE HH(OPMAIIMOHHBIX U MaTEPUATbHO-TEXHUUYECKUX PECYpPCOB (puimaia:

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

-ayAUTOPHHU JUIsl CAMOCTOSATEIbHON PaOOTHI.

Ilepen BbIMONHEHHEM OOYYaIOUIMMUCA BHEAYTUTOPHOM 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, KpUTEPUN OLIEHKH.

Bo BpeMmsi BbIMONHEHUs 00y4yaroIIMMUCS 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.

KoHTposib camocTosTenbHON paboThI CTYAEHTOB IPEyCMaTPUBAET:

-COOTHECEHHUE COJIEPyKAaHUSI KOHTPOJIA € IeNIIMU 00yUeHHUs;

-00bEKTUBHOCTH KOHTPOJIS;

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

-nuddepeHuanio KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHAIIOB.

@DopMbI KOHTPOJISE CAMOCTOSTENIEHONU PaOOTHI:

-IPOCMOTP U POBEPKA BBINOJIHEHHUS CaMOCTOSITEIbHON paboTHI MpenoaBaTeieM;

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

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



-IPOBEICHUE TUCEMEHHOTO OTIPOCa;
-POBEICHUE YCTHOTO OMNpPOCAa; OpTraHW3alus W MPOBEACHUE WHAUBUAYAIBHOTO
cobecenoBaHMS,

-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 H3AaHUHN U y4eOHO-METOIUYECKUX MATEPUAIIOB JIUIsI OCBOCHUS
JUCLUIUIMHBI

OcHOBHas JIUTEpaTypa:

1. Boromomnor, H. B. Maremaruka : yaeoHuk s By3oB / H. B. Boromonos, I1. 1.
Cawmoiinienko. — 5-e u3., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022. — 401 ¢. —
(Beiciee oOpaszoBanme). — ISBN 978-5-534- 07001-9. — Tekct : 51meKTpOHHBIH //
OopazoBarenbHas miartdopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/468633

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

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

3. [[Iumaues, B. C. Bricuras matemaTtuka. [Tomasnii kype B 2 T. Tom 2 : yueOHHK 115
By3oB/ B. C.IllunaueB ; mox penakuueir A. H. TuxonoBa. — 4-e wu3a., ucmp. u J0H. —
Mocksa : UznatensctBo FOpaiit, 2022. — 305 c. — (Bricmee ob6pazoBanue). — 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. Huxomnsckuii. — 7-¢ 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  oOpazoBanme). — ISBN 978-5-534-02150-9. — Teker : 2ieKTpoHHBIA //
Oo6pasoBarenbhas wiatdopma KOpaiir [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. Hukonbckuit. — 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 GyHknun B 2 4. YacTts 1 : cripaBOYHHUK I By30B /
A. C. lynaes, B.MW. [llnerakoB. — MockBa : HW3znatensctBo 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 : snekTpoHHbIi // JlaHsb :
aNIeKTPOHHO-OMbOIoTeynas cucrema. — URL: https://e.lanbook.com/book/175718

JlonmoHUTENbLHAS JIUTEPATYpAa:

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

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

2. bynun, A. U. O6bikHOBeHHBIE M depeHIranbHble YpaBHEHUS U UX PUIIOKEHUS
: yueOHoe mocobue / A. U. byaun. — Kypck : Kypckas '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 — 37eKTpOHHBII aapec caiiTa Mo MaTeMaTHKE.
Menmnamarepuanb:

1. XKuznp 1o 3akoHam Marematuku | Bompoc wayku // 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 // Markyner-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.  Kak BbuuCHATH onpenenurend 2 u 3 nopsaakos? // Buaeoypoku mareMaTuku —

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 pemeHus cuCTEMBl JIMHEHHBIX ypaBHeHWH // Bumeoypokm

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

19.  OoOparnas marpuua // [laBen 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.  VYpaBHenus mnpsmoit Ha tuiockoctd // CymporutatoB Cepreit BmaaummupoBua —

https://youtu.be/kl708d-WpRo

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

https://youtu.be/qTzbHGuwY KO0

30. bunom Hsrotona // Markyner-ipuBer! :: 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 MOCJIEIOBATEILHOCTH // 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 Tpymumu — 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 - [IpocTo MatemaTnka

— https://youtu.be/WJ ml-Aixj4

37. TIpapux  ¢yHkumu, cogepxamei  wmoxyns //  IlaBem  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
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/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

Tpymua — https://youtu.be/nXUEWQ7DWkw

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. Touxu paspeiBa. @ynkuuu Jupuxie u Pumana. Pa3ppiBbl MOHOTOHHBIX (PYHKITHIA

// 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/ArR5jIHNCr0

54.  IIpousBonHas CJI0KHOM ¢byHKINN / ITaBen bepnos —

https://youtu.be/SoBfRUp8ofQ

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

56.  Ilpocreiimme mpaBuia BBYHCICHUs mpou3BonHbix // 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
https://youtu.be/4M-NUGZmTiU
https://youtu.be/LQZa7vPkqqc
https://youtu.be/LpKilIYAq-I
https://youtu.be/yOfQMvzv1ms
https://youtu.be/bxqjufIBF1I
https://youtu.be/nXUEw07DWkw
https://youtu.be/VrPfmLryri0
https://youtu.be/UzfAt6DoN3E
https://youtu.be/K-5jNtzN3tI
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https://youtu.be/mxP1Ig2Ejvw
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https://youtu.be/sSnyhOXFLqc
https://youtu.be/8QMq7sd5-h4
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https://youtu.be/OO2RUE6_YD0

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

Tpyumn — https://youtu.be/2IFUgZjhOH8

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

https://youtu.be/MHEJRCZ7q7E

67. UYro  Takoe  mepBooOpasHas  pymkmmu? //  Ilasem  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.  DyHKIUK HECKOJBKHX TMEpeMEHHBIX. ['paduK YHKIMHA HECKOIBKUX MEPEMEHHBIX
// 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. HavanpHble cBemeHus O MareMaTH4ecKoW craructuke // Bumeoypoku

marematuku — https://youtu.be/lvlyQJZfgRk

75.  Tlousarue BepositTHOCTH. Kimaccuueckoe omnpeneneHue BeposiTHOCTH // 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 maremarmka —

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 [lepeueHp MaTepHaATLHO-TEXHUYECKOTO, IPOTPAMMHOTO 00ECTICUCHHS

HaumenoBanue HaumenoBanmue OcHallleHHOCTh Ilepeyenn

U CITATLTAHBI crnenraJbHbIX crnenraJbHbIX JINIEH3HOHHOT'0
(MmonyJisn), noMeleHu u noMeleHu u NMPOrpaMMHOI0
NMPAKTHK B NoOMeleHn i IJIs NoOMeleHu ! IJIs ob0ecreueHus.
COOTBETCTBMH C | CaMOCTOSITEIbHOI CaMOCTOSITEJIbHOM

Y4€OHBIM IJIAHOM padoThI padoThI

51.0.09.01 Kabuner matremaTtuku | YueOHBIC MeECTa, Microsoft Windows XP
Jluneiinas aiaredpa 000pyI0BaHHbBIE Microsoft Office

Aynuropus st
CaMOCTOSITEILHOU
paboThI

0J104HOI MeOEIIbIO,
KOMITBIOTEPAMH C
BBIXOJIOM B CETh
UHTEPHET, pabouee
MECTO IIpenojaBaTesis B
COCTaBe CTOJI, CTYI,
TymM0a, KOMIIBIOTED
MpernoiaBaress ¢
BBIXOJIOM B CETh
MHTEPHET, 3KpaH,
MYJIbTUMEIUNHBIN
IIPOEKTOP,
TEMaTUYECKUE CTCH]IBI,
MPE3EHTALIMOHHbBIN
MaTepuan

YyeOHBIE MecTa,
000py10BaHHBIE
05104uHOM Mebenblo,
KOMIIbIOTEPaMH C
BBIXOJIOM B CETh
UHTEpHET,
MHOTO(YHKIIMOHAIbHOE
YCTPOHCTBO

Kaspersky Endpoint
1A OM3Heca
Koncynprantllntoc
AdobeReader

Cisco WebEx
HNudopmanmonHo-
KOMMYHHKAITMOHHAS
mwiatdopma «Chepym»
O6pa3zoBarenbHas
maTdopma
https://mospolytech-
tuchkovo.online/

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

BO3MOKHOCTAMMU 3/10POBbA U HUHBAJIUIOB

O6yquHe O JUCHUIIIUHE 06yqafoumxc;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 € MCUXOJIO0r0-(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 COIUOKYIbTYPHOU pEaOWIUTAIMU C IEJIbI0
OKa3aHUsl TMOMOIIM B YCTAHOBJICHWU IOJHOIICHHBIX MEKJIWYHOCTHBIX OTHOILIECHUW C APYTHMH
CTYJIEHTaMH, CO3AaHUH KOM(OPTHOTO MCHXOJIOTMUYECKOTO0 KJIMMara B CTYACHUYECKOH Trpyrre.
[TonGop u pa3paboTka Y4eOHBIX MATEpUANOB MPOU3BOAITCA C YYETOM MPEIOCTABICHUS
MaTepuaia B pa3IUYHbIX (HOpMax: ayJUuaIbHON, BU3YabHOM, C MCIOIB30BAHUEM 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 auil ¢ OB3.

dopMa npoBeAeHUsI aTTECTALUU ISl CTY/IEHTOB-UHBAIN/IOB YCTAaHABIMBAETCA C YUETOM
WHIUBUTyaJIbHBIX MCUXO(U3NUECKUX 0COOEHHOCTEMN. Jos CTYJEHTOB C OB3
npeaycMaTpuBaeTcs JOCTymHas ¢GopMa MPEeJOCTaBICHUS 3aJaHUid OIEHOYHBIX CPENCTB, a
MMEHHO:

— B TMEUATHOW HWIIM SJEKTPOHHOU dopMe (A ULl ¢ HAPYIICHUSIMU OMOPHO-/IBUTATEILHOTO
amnmnapara);

— B TedaTHOW (¢opMe WM DOJIEKTPOHHOW ¢dopMe ¢ YBETHYEHHBIM MIpudpToM U
KOHTPACTHOCTBIO (IS JIUI] C HAPYIICHUSIMU CITyXa, peUuH, 3pEHus);

— METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (ISl I C HAPYIICHUSIMU 3PCHHUS).

CrygeHTaM C HMHBaJIUMAHOCTBIO YBEIMYMBAETCS BpEMsl Ha IOJITOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[7s TakuX CTYAEHTOB TMpeaycMaTpuUBaeTcs JHOCTymHas Qopma
MIPE0CTaBIICHUS OTBETOB Ha 3a/IaHUsI, @ UMEHHO:

— MMCbMEHHO Ha Oymare ujim HabOpoM OTBETOB Ha KOMITbIOTEpE (JJIsl JIUI] C HApYIICHUSIMHU
clIyXa, peun);
— BBIOOPOM OTBETA M3 BO3MOXKHBIX BAPUAHTOB C HCIIOJIB30BAHMEM YCIYT aCCUCTEHTA (IS

JIUI] C HapYIIEHUSIMU ONIOPHO-JIBUTATENILHOTO aliapara);



— YCTHO (17151 JIULL C HAPYILIEHUSIMU 3PEHHSI, OOPHO-BUTATEILHOTO allapara).

— IIpu HCO6XO,Z[I/IMOCTI/I JIA o6yqa}om1/1xc;1 C HMHBAJIMIAHOCTBIO IIpoHcaypa OLCHHWBAHUIA

PE3YyIbTaTOB o6yquI/1>1 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.
WudopmanmonHbie  00pa3oBaTelbHBIC TEXHOJOTMU  PEAIM3YIOTCS IyTEM  aKTHBH3alluU

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB B HH(POPMAIIMOHHOIN 00pa3oBaTeIbHON Cpee.



IIpunoxenue 1

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

51.0.08.01
JIuneiitnas anaredpa

TyukoBo 2026



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KonTpoaupyembie a3jaeJibl (TEMbI KOI[ U HAUMEHOBAHHUE KOMIIETCHIUHN I/IHIlﬂKaTO HaumeHnoBaHue OICHOYHOI0 cCpeacrna
POJIHpY p Y Y
JUCHUITINHBI JOCTUKEHUSA
KOMIIETEHIIUHN

Tema 1. [Tonstue u npeacrapiaeHus | YK-1 CnocobGen ocymecTBIsTh MOUCK, KPUTHYECKHI YHUK-1.1, MpaKkTHYeCKue paboThl (OTAETHHBIHN
KOMIIJIEKCHBIX uncell. JleficTBUs Haj| | aHAIU3 M CHHTE3 HH(OPMALUH, IPUMCHSTH CHCTEMHBbIi YHUK-1.2, MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
KOMIDIEKCHEIMHU YHMCIAMHI TIOJIXOJT JUIsl PEIICHUS TIOCTABJICHHBIX 3a/1a4 YHK-1.3 co0ecei0BaHuUE; TECT, IK3aMCH

YK-1 CriocobeH ocymiecTBIATh IOUCK, KPUTHYECKUI YHUK-1.1, MpaKkTHYeCKue paboThl (OTHAETHHBIHN
Tema 2. MaTpulibl ¥ ONIPEACIUTENN | aHAIU3 U CUHTE3 MH(OPMAIUU, IPUMEHSITh CUCTEMHBIH YHUK-1.2, MaTepuan); J0KJIaabl, yCTHBIN OIpoc,

TIOJTXOJI sl PEIISHUS TIOCTABJIIEHHBIX 3a/1a4 YHUK-1.3 cobece0BaHUE; TECT, DK3aMeEH
Tema 3. CucreMsl JIMHENHBIX YK-1 CriocobeH ocymecTBIATh IOUCK, KPUTHYECKUI YUK-1.1, MPAaKTHYECKHE pa0OTHI (OTACTBHBIH
anreOpanyecKux ypaBHEHHIA aHal3 ¥ CUHTE3 UH(POPMAINHU, TPUMEHSITh CUCTEMHBIN YUK-1.2, MaTepuai); J0KJIaabl, yCTHBIN Ompoc,
(CJIAY) 1 MX METOJBI HX peleHuss | MOAXOJI JUIs PEICHHs IOCTABICHHBIX 3a/1a4 YUK-1.3 co0eceI0BaHNE; TECT, IK3aMEH

VYK-1 Cnioco0OeH oCyIIeCTBIATh IOUCK, KPUTHYSCKUI YHUK-1.1 MPAKTUYECKUE paObOThI (OTACIIbHBIH
Tema 4. Bexropsl. OCHOBHBIE yu - Kb . ’ P P (ota .

aHaW3 U CUHTE3 HH()OpMAITUH, TPUMEHATH CUCTEMHBIH YUK-1.2, MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
OIlepalu HaJ BEKTOpaMu .

TIOJTXOJI JUIsl PEIISHUS TIOCTABJIEHHBIX 3a/1a4 YHUK-1.3 cobeceg0BaHuUE; TECT, DK3aMeEH

YK-1 CnocoOeH ocymecTBIsTh MOUCK, KPUTHUECKHHA YUK-1.1, npakTuiaeckue paboThl (OTACTbHBIN
Tema 5 BektopHOE pOCTpPaHCTBO. . .

aHaJIU3 U CUHTE3 MH()OPMAIUH, TPUMEHSATh CUCTEMHBIH YUK-1.2, MaTepua); JOKJIaJIbl, yCTHBIM OIPOC,
EBKIMI0BO MPOCTPAHCTBO )

TIOJTXOJT JUIsl PEIISHUS TIOCTABJIEHHBIX 3a/1a4 YHK-1.3 cobeceloBaHNUE; TECT, IK3aMeH

VYK-1 CriocoOeH OCyLIECTBIATH IOUCK, KPUTHUECKHI YHUK-1.1, IpaKTH4ecKue paboThI (OTIENbHBIN

y P P p

Tema 6 CoOcTBEHHBIE BEKTOPHI aHaJIM3 ¥ CUHTE3 HHPOPMALIUH, TIPUMEHSITH CHCTEMHBIN VHUK-1.2, Marepuain); JOKIaJbl, YCTHBIH OIpoc,

MOJIXOJT JIUIsl PEIICHUS TIOCTABJICHHBIX 3a/1a4 YUK-1.3 cobeceI0BaHNe; TECT, SK3aMEH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JUCIHILIAH 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 popmupyrotcs komrereHnus YK-1. dopmuposanus komrerenunn YK-1 Haunnaercs
C WU3yueHHUs JUCIHMIUIUH o0O0IIeo0pa3oBaTelbHON MOJATOTOBKU. 3aBepiiaercs pabora Mo
(GOPMUPOBAHHUIO Yy CTYACHTOB VYKa3aHHBIX KOMIIETEHIIMH B XO0Je YYeOHOW TPaKTHKH,
MPOU3BOJICTBEHHON TMPAaKTUKHU, TOCYAAPCTBEHHOW WTOrOBOW  aTTECTAllMW, BBIMOJHEHUHU
BBIMYCKHON KBaNu(UKaMOHHOU paboThl. MToroBas orneHka chopMUPOBAHHOCTH KOMIETEHIIUU
YK-1 ompenensercs B MOArOTOBKE M CAaye TOCYAApCTBEHHOTO SK3aMEHa, B BBINOJIHEHUHU U

3alllUTE BBITYCKHOM KBATU(PUKAIIMOHHON pabOTHI.

2. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIX UHBIE MATEPUAJIBI,
HEOBXOJIUMBIE J1JIs1 OHEHKU IVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHMUA 11O JUCHUIIJIMHE (MOAYJIIO), XAPAKTEPU3YIOIUX 3TAIIbI
®OPMUPOBAHMSA KOMIIETEHIIAM B ITIPOIIECCE OCBOEHMUS
OBPA30BATEJIbHOMN ITPOT'PAMMBI

2.1 HEPEYEHB BOITPOCOB UIA IIOAI'OTOBKHU K 9K3AMEHY

1. Muumas equauna. I'eomerpudeckoe n300pakeHue KOMIUIEKCHBIX YHCElT.

2. Monynb 1 apryMeHT KOMILJIEKCHOTO YHUCIIA.

3. AunreGpamueckas, TpUTOHOMETpUYECKas M IOKa3aTelnbHass (OPMBI  3alUCH
KOMIUIEKCHBIX YHCEIl.

4. CrnoxxeHne, BBIUNTAaHUE U YMHOKEHHE KOMIIJIEKCHBIX YHCEI.

5. ®opmyna Myaspa.

6. JleneHne KOMIUIEKCHBIX YHCEI.

7. I3BnedyeHne KOpHEW U3 KOMIUJIEKCHBIX YHCET.

8. Marpu1pl 1 TMHENHbIE onepaluu HajJ HUMU. CBOMCTBa onepanui.

9. Matpuipl 1 YMHO)KEHUE MaTPHIL.

10. Onpenenureny BTOPOro U TpeThero nopsaka. Mx ceoiictaa.

11. Onpenenurenu n-ro nopsiaka. CBOMCTBa ONPEIETUTEIICH.

12. Teopema Jlamnaca (0 3HaU€HUH ONPEACTUTENS).

13. Cuctema nuneHbIX anredpanueckux ypaBHeHui (CJIAY). Ilpasmno Kpamepa.

14. O6paTHast MaTpuIla U €e CBOICTBA.

15. MaTtpuuHble ypaBHEHHUSI.

16. MarpuuHnas 3anuch u matpuyHoe pemenue CJIAY.

17. Meron I'aycca nns pemenust CJIAY.

18. Meron XKopnana-I'aycca s pemenus CJIAY.

19. Panr matpunsl. Ero coiictsa.

20. Uccnenosanue CJIAY. Teopema Kponekepa-Kamnemim (0 COBMECTHOCTH CUCTEMBI).



21. Anroput™m pemienust mpou3BosibHOM CIIAY.
22. Cucrema nuHeHBIX onHOpoiHbIx ypaBHeHuil (CJIOVY). Teopema o HeHyleBOM

pemienun CJIOY.

23. ®ynnamenrtanbHas cucrema pemenuit CJIOY. Ee cBoiicTsa.

24. Bektopsl. JIuneliHbie onepaunu HaJ BeKTopamu. CBOMCTBA IMHEMHBIX ONEepalinii.

25. [Ipoekuus BekTopa Ha och. CBOMCTBA MPOEKIIMA.

26. PaznokeHue BeKTOpa IO OpTaM KOOPAMHATHBIX Oceil. Moaysib W HaIlpaBIISIOLINE

KOCHHYCBI BEKTOPA.

27. Konnuneapuslie BekTopbl. Ux cBolicTBa. KoopauHatel BeKTOpa.

28. CxansipHoe npou3sBeieHre BeKTopoB. Ero coiicTaa.

29. BekTopHoe npou3BeieHre BeKTOpoB. Ero cBoiicTaa.

30. CmemanHoe npousBeqieHre BEKTopoB. Ero cBoiicTaa.

31. IloHsiTHE NMHENHOW 3aBUCHUMOCTH U HE3aBUCUMOCTH BEKTOPOB.

32. JIuneitHast 3aBUCUMOCTh BEKTOPOB Ha IJIOCKOCTH.

33. JIuneiiHoe (BEKTOpHOE) MPOCTPAHCTBO. [IpuMepsl IMHEHHBIX TPOCTPAHCTB.
34. PazmepHOCTh ¥ 0a3uc TMHEHHOIO IIPOCTPAHCTBA.

35. Ilepexo k HOBOMY 0a3ucy.

36. JIuneitnpie onepatopsl. Teopema 0 MaTpHIlE JIMHEHHOTO orepaTopa.

37. CBs3b MeX Iy MaTpUIIAMU JIMHEHHOTO orepaTopa B pa3HbIX Oa3ucax.

38. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHUSI IMHEHHOIO onepaTopa

Kpurepuu onienuBanus

IIIxana omeHNBaHUA Kpurepun oneHuBanus

«COMIUYHO) TCOPETUICCKOC COACPIKAaHNUC MaT€pHraia OCBOCHO IMOJIHOCTBIO, 0e3 HpO6CJIOB,

HEOOXOIUMBbIE MPAKTUUYECKUE HABBIKU PAOOTHI C OCBOGHHBIM MAaTEpHAlIOM B
OCHOBHOM C(OPMHPOBaHBI, BCE MPELYyCMOTPEHHBIE MPOrpaMMoil o0ydyeHus
yueOHbIE 3aJJaHUs BHITOJIHEHBI, KAYECTBO BBHIIIOJTHEHUS OOJILIIMHCTBA U3 HUX
OILIGHEHO YUCIIOM 0aJJIoB, OJIM3KUM K MAKCUMaIbHOMY

«xopouwtor TCOPETUICCKOC COACPKaHUC MATCpHala OCBOCHO IMOJIHOCTLIO, 0e3 HpO66J’IOB,

HEKOTOpbIE TNPAKTHYECKHE HAaBBIKU pabOThl C OCBOCHHBIM MaTepHaIOM
cOpMHPOBaHBl  HEJOCTATOYHO, BCE MPEILyCMOTPEHHBIE MPOTrPaMMOi
o0y4eHus1 yueOHbIe 3a/laHHs BBIIOIHEHBI, KAUECTBO BBHIMOJIHEHHUS HA OJHOTO
U3 HUX HE OLEHEHO MUHHMAIBbHBIM YHCIOM 0ajulOB, HEKOTOpBIE BHIBI
3aJJaHUH{ BBITIOJHEHBI C OITMOKaMHU

«VO0BTIeMBOPUMETLHOY TEOPETUYECKOe COJCpIKaHUe MaTepHhaia OCBOCHO YaCTUYHO, HEOOXOIMMBIC

MPAKTUYECKHE HABBIKM PabOTBI C OCBOCHHBIM MAaTE€pPHaIioM B OCHOBHOM
chopMHPOBaHbI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMol OOydYeHHUs
y‘Ie6HI)IX 33]13HI/II7[ BBITTIOJIHCHO, HEKOTOPBLIC K3 BbIIIOJHCHHBIX Sa)Z[aHPIP'I,
COJICPIKAT OIIMOKH

«HE

TCOPECTUICCKOC COACPIKAHHUE MaTepHajla HE OCBOCHO, HGO6X0).'H/IMI>I€

YAOBJIETBOPUTEILHOY MpaKTUYeCKWe HaBBIKH paboTel He CcHOPMHUPOBAHBI, OOJBIIMHCTBO

MPEIyCMOTPEHHBIX  MPOrpaMMoil  0OydeHHs y4eOHBbIX 3aJaHull  He
BBITIOJTHEHO, JIM0O Ka4eCTBO WX BBIMOJIHEHUS OICHEHO YHCIOM O0allioB,
OJIM3KMX K MUHHMAaJILHOMY; TIPH JIOTIOJIHUTEIILHOW CaMOCTOSTEIBHOM paboTe
HaJ| MaTepuajoM Kypca BO3MOXKHO IIOBBIIICHHE Ka4yeCTBAa BBIMOJIHEHUS
y9eOHBIX 3/ TaHHH.

2.2 THNMTIOBOE TECTOBOE 3A/IAHUE

Bapuanr 1
Ne TecToBoe 3a1aHue IIpaBuiabHbIH
oTBET
1 Paspenuts uncno z1 =2+31 Ha uncno zz =1+4i OrtBer: 1




Bbi0epuTe oavH NpaBUIbHBIN OTBET.

1) “_5
17 17
)= +i—
1707

3) lgﬁ

4) =
Haiitu onpenenutens A OtBeT: 2

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

Boi0epuTe ouH NpaBUIbHbIN OTBET.

1)-1

2)1

3) -2

4) 5

) Orger:3

Haiitu nnuny Bextopa AB | eciu 3amansl KoopaMHaTEI TOUEK
A(3;4;5)uB(3;7;9)

Br16epuTe 01H NpaBUIbHBINA OTBET.

N1

2) 7

3)5

4) 25

Omnpenenurens MaTpUIsl 007a1aeT CIEAYIOMNUMU cBoiicTBamu: | OTBeT:

Boi0epuTe yeThIpe NPaBUJILHBIX OTBETA. 1,3,4,6

1) Ecnu y onpeaenurens kakas-mudo cTpoka (cronbderr)
COCTOMT U3 HYJIEH, TO ONPEIEIUTENb PaBEH HYIIO

2) Ecnu nBe ctpokwu (1Ba cTo011a) MTOMEHSATH MECTaMH, TO
OTIpeNIeUTENb HE H3MEHUT 3HAK.

3) Ecnu xakue-nu6o aBe cTpoKH (1Ba cTOO1a) ONpeIeauTens
PaBHBI WJIK TIPOTIOPIIUOHANBHEI (T.€. 3JIEMEHTHI OJTHOU CTPOKH
(cTonbI1a) MOMy4ar0TCsl YMHOKEHHUEM 2JIEMEHTOB IPYTOi CTPOKHU
(cTonb1a) Ha OHO U TO K€ YKCJIO), TO OTMPEIECTUTENH PABEH HYIIO

4) Ecnu nBe cTpok# (1Ba cTO011a) TOMEHSATH MECTAMHU, TO
OTIpENIeTUTENh N3MEHUT 3HAK

5) Ecnu Ha riaBHOM AMaroHaid ONPEAeTUTENs CTOST
€/IMHUIIBI, TO STOT OINPEEITUTENh paBeH 1.

6) Eciu k anemMeHTaM oJiHOM CTpokH (cToJOIa) MpUOaBUTh
COOTBETCTBYIOIINE JIEMEHTHI APYTOl CTPOKH (CTOIOIA),
MpeBapUTENLHO YMHOKEHHBIE HA OJTHO U TO K€ YUCIIO, TO
OTIPENIEIIUTENb HE M3MEHUTCSI

Pemnts CJIAY: Otser: 4

X1+ 2xy +x3 =4,
3x1 - SXZ + 3.X3 = 1,
2x1+ 7x53 —x3 = 8.

Bbi0epuTe 01MH NPABUJIbLHbIH OTBET.




1) (-1;-1;-1)

2) (1;-1;-1)
3) (-1, 1;-1)
4) (1,1, 1)
CooTHecuTe NOHATUS U OIPEJIEICHHUS. Ortser:
K kaxaoii no3umum nepBoro croyidua noadepure 1-r
COOTBETCTBYIOUIYI0 IO3UIMIO U3 BTOPOro CTO0JI01A. 2-a
3-1
1 | BennuuHbl, KOTOPBIE TOJIHOCTHIO a | BEKTOpHbIE 4-B
OIPEACIAIOTCA CBOUM YHCIIEHHBIM BEJIMYMHBI 5-0
3HAUYEHUEM, Ha3bIBAIOTCS
2 | BesmuuHbI, KOTOpbIE ONPEAEIAIOTCS HE 0 | paBHbIE BEKTOfl
TOJIBKO YHMCJIOBBIM 3HAYEHUEM, HO U
HaIpPaBJIECHUEM, Ha3bIBAIOTCS
3 - B | KOMILIaHAPHBI(
Eciu BexTopsl @ ¥ D nexar Ha oaHoi BEKTOPBI
IPSIMOM WIJIM Ha NapajuIeIbHBIX MPSMBIX, TO
OHM Ha3bIBAIOTCS
4 | Ecnu BEeKTOpBI JIeXKaT B OJJHOM MU I | CKaJspHbIE
HapauIeIbHBIX TIOCKOCTSX, TO OHU BEJIMYUHBI
Ha3bIBAIOTCS
5 | Ecnu BeKTOpBI 0IMHAKOBO HANpPABJIEHBI U Il | KOJJIMHEAPHBIE
UMEIOT OJJMHAKOBBIE JUIMHBI, TO OHU BEKTOPbI
Ha3bIBAIOTCS
Y cTaHOBHUTE COOTBETCTBUE MEKY JIEMEHTaMU MaTpulibl U uX | OTBeT:
anreOpandecKUMHU JONOTHEHUSIMHU. l-a
B = (—1 0) 2-B
1 3 3-0
K xaxnoi mo3uumuu nepsoro croJiona (3JieMeHThI 4-r
mMaTpuubl B) noadepure cooTBeTCTBYIOLIYIO O3MIMIO U3 BTOPOTO
cT0J101a (anredpanvyecKue JONOJHEHHUA K 3JIeMEHTAM MATPHLbI
B).
1/-1 a|3
210 6|0
3|1 B|-1
413 r|-1
IIpu pemieHun cucreMbl JMHEHHBIX YPABHEHUI MeTOA0M OTtBer
Kpamepa 0b111 HaliieHbI onpeeauTean A, A1, A2, Az 1-6
4X1 - SXZ + ZX3 = 9, 2-B
2x1 + SXZ —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 [TOCIEA0BATEIbHOCTD PEILICHUS:

1) CocrapisirorT MaTpuIly A u3 Ko3hOUIIMEHTOB MPU
HEH3BECTHBIX

2)Haxonst onpenenurenu Aj(j = L %), monmydenssie u3 A
3aMeHOH cT01011a KO PHUITUEHTOB MPH Xj CTOJIOIOM CBOOOTHBIX
YJICHOB.

3) Haxonsat onpenenurens A maTpuubl A

A

W

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

Orser: 1,3,2.4

10

Bribepute mpaBWIIbHYIO MOCJIEI0BATENBHOCTh JAEHCTBUM IIpH
pewennu CJIAY MeTooM 0OpaTHON MaTpuIlbl, €CIM M3BECTHO, YTO
CUCTEMA COBMECTHA U ONpEeIICHA.

Bbi0epuTe 01MH NPABUJILHBIH OTBET.

1) 3anucare CJIAY B marpuuHoii popme A - X = B, HaliTh
areOpanyecKkue JOMOJHEHUS K 2JIEMEHTaM MaTpHIbl A, COCTaBUTh
MaTpHIly U3 anrebpandeckux aonoaHennii A~t, naiitu cronten
HeM3BeCTHHIX 1o popmyne X = A1 - B

2) 3anmucatb CJIAY B marpuunoii popme A - X = B, HaliTH
OIpeAeNuTeNb MaTpULIbl A, HaliTH aJireOpandecKkue JOTOIHEHUS K
3JIEMEHTaM MaTpulbl A, COCTaBUTh MaTpPUILly U3 ajre0pandecKkux
JIOTIOJIHEHUH, TPAaHCTIOHUPOBATh MATPUILY U3 alredpandecKux
JIOTIONIHEHUH, HAMTH IO COOTBETCTBYIOMIEH (hopMysie 0OpaTHYIO
Matpuiy A k MaTpuie A, HalTH cTOIGEI HEU3BECTHBIX MO (pOpMyIIe
X=A"1B

3) 3anucats CJIAY B matpuuHoii popme A - X = B, HaliTH
anredpanvyecKue JTOMOJHEHMS K JIEMEHTaM MaTpHIbl A, COCTaBUTh
MaTpHIly U3 anredpandyeckux JIOMOJIHEHHH, TPaHCTIOHUPOBATh
MAaTpHIly U3 anrebpandecKyx JOMOTHEHNH 0603HaunB ee AL, HaiiTh
cronben HeM3BeCTHBIX 110 Gopmyne X = A~ ! - B

OtBer: 2

11

3anummTe MOHATHE, 0 KOTOPOM MIET peyb.

— HAMpPAaBJICHHBIN IPAMOJIMHEUHBIN
OTPE30K, T. €. OTPE30K, UMEIOIIUI JJINHY U ONPEACICHHOE
HallpaBJICHUE.

OrTBerT:
Bexkrop

12

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

KOTOPOH PaBHBI HYJIIO.

Otset: HyneBas

13

3anummTe NOHATHE, 0 KOTOPOM MAET peds.
YHCJIO - 3TO BBIPAKEHUE BUA

Z=x+1y

I/ie , Xy — HEKOTOpbIE ICHCTBUTEIbHBIC YHCIA; 1 — CHMBOIL,
Ha3bIBa€MbIF MHUMOM €IUHHUIICH, 00J1aJal0IIHI CBOMCTBOM

=1,

OTtBeT:
KomMmruiekcuoe

14

3anumTe NOHATHE, 0 KOTOPOM HAET pedb.
BEKTOPHOT'O IPOCTPAHCTBA —

OT1BeT:
basuc




COBOKYITHOCTb JINHENHO HE3aBUCUMBIX BCKTOPOB, YHOPAAOYCHHAA U B
CBOCH YMCIICHHOCTH paBHasi pa3MEPHOCTH IMPOCTPAHCTBA .

15

[Ipoananu3upyiite, MOKHO JIM BBIIOJHUTH JAHHOE ICMCTBUE HAJ
MaTpHUlIaMH, €CIIU Ja, TO BEIOEPUTE BEPHBIl OTBET, €CIIM HET, TO
BBIOEPUTE MPUUUHBI, [0 KOTOPBIM 3TO BBITIOJIHUTH HEJb3SI.
2 3 -1 0 5
A+B=4 5]+ 0 1 3
-1 0 2 =2 4
1 3 5
a) MOXHO, cymMMa mMaTpuiipaBHa |4 6 3
1 -2 4
1 3
0) MOXXHO, CymMMa MaTpuil paBHa | 4 6
1 -2
B) HEJb3sl, TAK KaK MOXKHO CKJIa/IbIBATh MATPHUIIbI OJIMHAKOBOTO
pa3mepa
I') HEJb3s, TaK KaK MOKHO CKJIAJbIBaTh MaTPHUIIbI, Y KOTOPBIX
KOJIMYECTBO CTOJIOIIOB MEPBOIl MATPHIIBI COBMAIAET C
KOJIMYECTBOM CTPOK BTOPOM MATPHUIIBI

OtgBer: B)

16

Breraucnuts miomanab IapajuicejiorpamMmma, IoCTpOCHHOIo Ha

BEKTOPax (a + 3b>1/1 <3a + b>, eci

>

b

>

a

= 1 u yron Mexny

BekTopamu paseH 30°

OtBeT:4

17

Haiiti cyMMy KOMIUTEKCHBIX dncen (3+2i) u (-2-1), 1 onpeaeanTh
apryMEHT MOJyYeHHOTO YHUCIIA.

a) 1+i, apecymenm pasen 45°

6) 1-i, apeymenm pasen 90°

8) 1+i, apcymenm pasen 2

o) 1+i, apsymenm pasen 2

OTtBeT:
1)1+i
2) 450

18

[Tpu pemieHny CUCTEMBbI YpaBHEHHI C TOMOIIBI0 0OpaTHON MaTpPUIIbI
CTYZAEHT JIOIYCTUJI OIIMOKY B pacyeTax U HeNpaBUIIbHO U3-3a Hee
HaIlleJl OJJHY U3 HEU3BECTHBIX, HAlINTE NEPBUUHYIO OLINOKY U
OIIPEEIUTE KaKyI0 HEU3BECTHYIO OH HaIllEJl HEBEPHO.

4x1 —3x, +2x3 =9,
2x1 + 5x5 — 3x3 = 4,
5X1 + 6X2 - 2X3 = 18.

Pemrenne

1) CocTaBUM COOTBETCTBYIOIINE MATPHIIBI:

4 -3 2 X1 9
A=(2 5 =3|,X=[|*x2),B=| 4
5 6 =2 X3 18
2) HaliieM OnpeeuTeh MAaTPUIBI A
A= detd = 39

3) CocraBum obpatHyto MaTpuily. st 3TOro K KaKI0OMY SJIEMEHTY
HaXOJUM anredpanyeckre A0MOIHEHUS.

Otgert: 0)




Ay = (=DM |2 :g| = (-1)%-(~10+18) =8

AHaJIOrMYHO OCTaIbHBIC anre6panquKI/Ie JOIIOJIHCHUA

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

Tornma obpartHas marpuna

4 1 T 1 8 6 -1
A =Z-A =39 —-11 —-18 16
—-13 39 26
Haiimem cTonmbery HEW3BECTHHIX TMEPEMHOXHM OOpPaTHYIO
Matpuly u Marpuny B. ITonygaem:

X1 2
X2 =1 3
X3 13

OtBeT: X1 = 2 Xy = 3 X3 = 13

a) omuOKa JOMyIleHa TP BHIYMCICHUH ONPEACTUTENS] MAaTPULIBI
A, ¥ HEBepHO Hali/iIeHa HEU3BECTHASI X{

0) ommOKa JOMyIIeHa MPU BEIYUCICHUN aITeOpandecKoro
JIOTIONIHEHNS A23, 1 HEBEPHO HaliJIeHAa HEU3BECTHAs X3

B) OLIMOKa JOMYIIeHA MIPH BBIYMCIEHUH aJre0pandyecKkoro
JIOTIONIHEHNS A13, 1 HEBEPHO HaliJIeHa HEU3BECTHAS X{

r) owmuOKa A0MyIeHa PU BEIYUCICHUN alredpandeckoro
JIOTIONIHEHNS A2, 1 HEBEPHO Hali/leHa HEU3BECTHAs X7

19

Haiitu z* , ecu z = —i

Otsert: 1

20

N 5
Tpebyertcs HailTu Bce pa3ianuHble 3HaueHUs KopHa V—243 . Kakoe
KOJIMYECTBO PA3IMYHBIX KOpHEH OyaeT (OTBET 3amucaTh B BUJIE
qucna)?

OtBer:5

Bapuanr 2




TecToBOE 3a1aHHUE

IIpaBuiabHbII
OTBeET

VYMHOXKHUTD 4nCIO0 Z1 =2+31 Ha 9ucio 2o =1+4i
BoiGepuTe 01MH NPABUIILHBII OTBET.
14 .5
D——-i—=
17 17
2) —10 + 11i
3)10 — 11i

9
4)5

OtBer: 2

]‘[aﬁmu Onpe()ejlumeﬂb A
| —_ |
2 1

Bbi0epuTe o1MH NPaBHIIBHBII OTBET.
1) -11

2)-9

3)11

47

Otser: 1

>

Haiitu ckanspHoe npousseaeHue sektopos a(1; —4; 5) u

b(2; 5 —2)
Br16epuTe 01H NpaBUIbHBINA OTBET.
1)28
2)0
3)-28
4) 32

OtBeT:3

Onpenenuts, Kakue JEHCTBUS MOYKHO BBIIIOJHUTD HAJl
CJIEIYIOIIUMU MaTPUILIAMHU:

A=(2 3) B=(_1 0 5)

4 5 0 1 3

Bbi0epuTte Tpu npaBUIbHBIX OTBETA.

1) DT MaTpHULBl MO’KHO IEPEMHOKHTH

2) DTu MaTPHITBI MOXKHO CIIOKHUTh

3) JIro6yro U3 MaTpHIl MOKHO YMHOXKUTH Ha JH000€ YHCII0

4) MosxHO HailTU 0OpaTHBIE MaTPULIBI K JIOOOM U3 3TUX
MaTpHI

5) MoHo HaliTH 0OpaTHYIO MaTpPUIly TOJIBKO K MaTpuile A

6) Mo>xHO HaliTH 0OpaTHYIO MaTPHUILy TOJBKO K MaTpule B

Pemuts CJIAY:
X1 +2.7C2+X3 = 1,
3x1 — 5x3 + 3x3 = 14,
Z.X1 + 7XZ — X3 = —4,

Bbi0epuTe oayH NpaBUIbHBIN OTBET.
1)(2;-1;1)

2) (-2;-1; 1)

3)(2;1;-1)

4) (-2, 1; -1)

Otsert: 1

CooTHecHuTe MOHATUS U OIIPECACIICHUS.
K kaxk10ii Mo3MIMu NepBoro crosdua noadepure

OTtBeT:
1l-a




COOTBETCTBYIOIIYIO ITO3UIIMIO U3 BTOPOI'0 cTOJI0IA.

3-0
1 | Marpuua, Bce 371€MEHThl KOTOPOU paBHbI a | HyJIeBOM 4-n
HYJII0, HA3bIBACTCS 5T
2 | Marpuua, uMeromiasi 0AMHAKOBOE 0 | eIMHUYHOM
KOJIMYECTBO CTPOK M CTOJIOIOB, HA3bIBACTCS
3 | KBagpaTtHas marpuna, y KOTOpoi Ha B | KBaJIpaTHOMU
[JIABHOM MaroHaly cTosT 1, a Bce
OCTAJIbHBIC JIEMEHTHI HYJIM, Ha3bIBACTCS
4 | KBaapaTtHas MaTpulla, y KOTOPOM Bce I | AMaroHaJbHOMN
AJIEMEHTBHI, JIeXKAIllUe HUXKE TJIaBHOU
JMaroHaJId, paBHbI HYJII0, HA3bIBACTCA
5 | KBagpaTtnas marpuna, y KoTopoii Bce Il | TPEYrOJbHON
3JIEMEHTBI, KpOME, OBITh MOKET, CTOSIINX
Ha TJIABHOW JTMAroHaliv, paBHbI HYIIIO,
Ha3bIBACTCS
YcTaHOBHUTE COOTBETCTBUE MEXKIY JIeMEHTaMu MaTpullbl U ux | OTBeT:
MHUHOpaMH. l-a
B = (—1 O) 2-B
1 3 3-0
K kaxmoii mo3uuuu nepBoro croaona (3JaeMeHThl 4-1
Matpuubl B) mogdepure cooTBETCTBYIONLYIO MO3UIIUIO U3 BTOPOr0
cTosI0ua (anredOpanyeckue J0NMOJHEHHUS K 3JIeMEHTAM MaTPUIIbI
B).
1(-1 a3
210 6|0
3|1 B |1
413 r|-1
IIpu pemieHun cCUCTEMBI JIMHEIHBIX YPABHEHHIT METOI0M Ortser:
Kpamepa 0b111 HaliieHbI onpeeauTean A, A1, A2, Az 1-6
mathitx; + Zmathitx, + 4mathitx; = 31, 2-B
S5mathitx; + mathitx, + 2mathitx; = 29, 3-r
3mathitx; — mathitx, + mathitx; = 10. 4-a

K xaxnoii mo3unmu nepsoro crosdua noadoepure
COOTBETCTBYIOLIYIO MO3ULMIO U3 BTOPOI'0 CTOJI0LA.

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

HeoOxonuMo pemuth cuctemy N TMHEHHBIX YpaBHEHUH C N
HEM3BECTHBIMHU METOIOM 00paTHON MaTpHIIbI (CUCTEMa COBMECTHA U
orpezeneHa). Y CTaHOBUTE BEPHYIO MTOCIIEA0BATEIbHOCTD PEILICHUS:

1) CocraBmusitor MaTpuIity A u3 K03(h(UIIMEHTOB MPH
HEU3BECTHBIX

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

3) Haxomst onpeaenurens A matpuibl A

Otser: 1,3,24, 5,
6




4) TpaHncrioHHPYIOT MaTpUIly A*, COCTaBICHHYIO U3

anreOpanvecKux JAOMOTHCHUI

— *T
5) Haxonar obarayro maTpuity o gopmyie A = % A
Haxonat cron6en Hem3BecTHRIX 110 Gopmyre X = A'B

10 Bribepute mpaBWIIbHYIO MOCIEN0BATENbHOCTD AeiicTBuil npu | OtBer: 1
pELICHUH CIeAYIOIIero 3ajaHus: TpeOyeTcs HallTh Bce pas3iuyHbIe
3
3HaYeHus KopHs V—27 ..
Bbi0epuTe 01MH NPaBUIIBHBII OTBeET.
1)Haiitu MOysIb M apryMEHT 3TOr0 KOMILJIEKCHOI'O YHUCIIa,
3arucaTh €ro B TPUrOHOMETPHUYECKON (hopme
z=|z|(cos 18in
| | ( P+ (P) , 3anucarb (HopMyiy KOpHs 3TOT0
KOMILJIEKCHOI'O YHCIIa B BUJIE
p+2rk . @+ 2rk
Jz2=Y|2|- (cos ——— +isin —
n n
k 012,....n—-1 .
€{0,L2,..., } , HAUTU TPU KOPHH,
noouepeHo 3aaaBas 3Hadenus k=0, 1, 2,
2) 3amucath cpaszy OTBeT -3
3) Haiitu Moaysib ¥ apryMeHT 3TOr0 KOMILIEKCHOT'O YUCIIa,
3amucarh €ro B TPUrOHOMETpUUYeCcKor opme
z=|z| - (cos 1 8in
| | ( P+ (P) , 3arucarb (HOpMyITy KOpHS 3TOTO
KOMILJIEKCHOT'O YHCJIa B BUJIE
+2nk | . + 2wk
Iz =477 - cos L2 4 jsin £
n n
ke{0,1,2,...,n—1}
11 3anummTe NOHATHE, 0 KOTOPOM HIET peyb. Orser:
Hynesoii BekTop
— 3TO0 BEKTOp, JIJTMHA KOTOPOTO paBHa
HYJIIO.
12 3anummTe NOHATHE, 0 KOTOPOM MIET peyb. Otset: Enunnynas
MaTpulia 3TO KBaJlpaTHasi MaTpUIa, y
KOTOPOH Ha IJIaBHOM IMaroHajIy CTOSIT €AMHUIIBI, a BCE OCTAJIbHBIE
AJIEMEHTHI HYJIU.
13 3anummTe MOHATHE, 0 KOTOPOM MIET peyb. Ortser:
3anuch KOMIUIEKCHOTO YMciia B BUJE Anrebpanyeckas
Z=x+1y
H
r7ie , Xy — HEeKOTOpbIe AeWCTBUTENbHBIE YUCIIA; 1 — CHMBOJL,
Ha3bIBa€MbIi MHUMOM eTUHUIIEH, 001aAar0Iuii CBOMCTBOM
2
i=-1
Ha3bIBACTCS (dhopMa KOMIUIEKCHOTO
qucia
14 3anummTe NOHATHE, 0 KOTOPOM MAET pedb. Orser:
D1eMEeHTOM BEKTOPHOTO MPOCTPAHCTBA — SBISETCA Bekrop
15 | [Ipoananu3upyiTe, MOKHO JIM BBITIOJHUTE JAaHHOE JIEHCTBUE HAT OTtBeT: 1)

MaTpunamu, €CJIn 1a, TO BBI6epI/ITe BepHBIﬁ OTBE€T, €CJIU HET, TO
BI)I6epI/ITe IMPUYUHEIL, TIO KOTOPBIM 3TO BBIITIOJTHUTH HEJIB3.




2 3 -1 0 5
A-B=(4 5] 0 1 3
-1 0 2 =2 4
-2 3 19
a) MOXKHO, IPOM3BEICHUE MaTPHULl paBHO [ —4 5 35)
-1 0 =5
-2 3
0) MOXHO, TPOU3BEICHUE MATPUI] PABHO (—4 5)
-1 0

B) HEJb3sl, TAK KaK MOYKHO YMHOXaTh TOJIBKO MaTpPHILIbI
OJIMHAKOBOI'O pa3Mepa

I') HEJb3s, TaK KaK MOKHO YMHOKaTh MaTpPULIbl, Y KOTOPBIX
KOJINYECTBO CTOJIOLIOB EPBOM MaTPHIIbI COBIA/IAET C
KOJIMYECTBOM CTPOK BTOPOM MATPHULIBI

16

Haiitu 00beM TpeyronpHOM MUpaMuIbl, ¢ BepimnHaMu A(2;
2;2), B(4; 3; 3), C(4; 5; 4) u D(5; 5; 6). OTBeT 3anucarb B BUIE
JECSITUYHOM IPpOOU C OKPYTIICHUEM J0 AECSThIX.

OtBeTt: 1.2

17

Haiiti cyMmy KOMIUTEKCHBIX dncen (-4+2i) u (5-1), 1 onpeaeanThb
apryMEHT MOJyYeHHOTO YHUCIIA.

a) 1+i, apecymenm pasen 45°

6) 1-i, apeymenm pasen 90°

8) 1+i, apcymenm pasen 2

2) 1+i, apsymenm pasen V2

OTtBeT:

18

ITpu perennu cuctemsl ypaBHeHui o gpopmynam Kpamepa cryaeHt
JOITYCTHJI OIIMOKY B pacuyeTax M HEeNpaBUJIbHO M3-3a HEe HallleNl OJIHY
U3 HEM3BECTHBIX, HAANUTE MEPBUUHYIO OIIMOKY U ONPEIEITUTE KaKylo
HEU3BECTHYIO OH HallleJl HEBEPHO.

X1+XZ+X3=6,

{2x1+xZ_X3:1,
3x1_xZ+X3=4‘.

Pemenne
1) CocTaBUM COOTBETCTBYIOIIUE MATPHUIIBL:

2 1 -1 X1 1
A=11 1 1|, X=|X2|,B=|6
3 -1 1 X3 4

[Io ¢opmynam Kpamepa HeoOXoauMMO HaWTH cCleayOIIKe
OTIPENICTUTEIHN:

Otsert: 0)




A, Ay, Ay, Az

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

T.k. onpenenuTs MaTpUIbl A OTIMYEH OT HYJS, TO (HOPMYIIBI
Kpamepa MOKHO IPUMEHSTB.

OcranbHble ONPENENUTENN IOIYYalOTCs U3  ONpENesIUTeNs
MaTpullbl A MyTeM 3aMEHbl COOTBETCTBYIOIIErO CTOJI0LA Ha cTOa0eL
Matpuuesl B.

1 1 -1
A=l6 1 1]|=2-2+10=10
4 -1 1
2 1 -1
A=1[1 6 1|=4-2+8=10
3 4 1
2 1 1
As=[1 1 6/=20+14—-4=230
3 -1 4

A
xl—Kl=1
A
XZ_K2=1
A
X3=K3=3
X1 1
X21=11
X3 3

Omser: x1=1 x,=1 x3=3

a) omubKa IOMyIeHa MPU BBIYUCICHUH ONPEACTUTENS MATPULIBI
A, ¥ HEBepHO Hali/ileHa HEeU3BECTHAS X{

0) ommOKa JoMmyIIeHa MPU BEIYUCICHUN ONIPEAeTUTENs Ay, U
HEBEpHO HaiizieHa Hen3BecTHast X2

B) OIIMOKA JIOIyIIEHa TP BEIYUCIICHUH OTpeAeTuTesst A, n
HEBEpHO HaiizieHa Hen3BecTHast X1

r) omuOKa JoNyIeHa MPU BRIYUCICHUU onpeaenuTens A;, u




HEBEPHO HalJIcHa HEM3BECTHAS X3

19 Haiitu z* , ecnut z =

!

Ortser: -1

. 3
20 TpeOyercst HaliTH Bce pa3auydHbIe 3HaUeHus KopHs V —8 . Kakoe OTBeT:3

yucna)?

KOJINYECTBO Pa3IMYHBIX KOpHEH OyaeT (OTBET 3amucaTh B BUJE

Kputepuu onenrnBanus

% BepHBIX penleHnii (0TBETOB)

Ixana oneHUBaAHUSA

85-100% «OMIUYHON
70-84% «xopouioy
51-69% «y0081eMBOPUMENILHOY

50% u MeHee

«HC YAOBJICTBOPUTCIILHO»

2.3 3AJJAHMS JJIS1 KOHTPOJIbHO# PABOTHI

Tabnuna BapHaHTOB:

[locnenuss undpa Homepa 3a4eTHOH KHHKKH

I 213 | |39 ]7]|8|92]9

1 1 213 %19 &]T7T| 81910

é 2111120129 ]| 8 |17 126]27 (28|29 |30

= M|3/12(21/30] 9 |18] 1 |2 |3 ]|]4]35

= S[4[13]22[1[10[19]6 78910

Be1S5(|14123]|12 [11]20]11|17)23]129] 35

28l615[2a]3[12[21]12]18[24[30]6

@l 7]|16125]14 113|122|/13/19(25|1 |7

"g_ :’gg- 8 [17]126] 5 (14123 (14 [20[26( 2 | 8

= 9 118127| 6 |15]24 115121127319

01928 7 |16[25]116]22|28| 4 |10

Kountpoasnas padora Ne 1 (1 cemectp)
Ta0Jynia BApMaHTOB
Bapuanr Howmepa 3anau

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
B B 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 o1 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. BeImoMHUT JEHCTBUS HAJl MaTpULIAMHU.

2 3 -1
2(A+B)-(ZB—A),raeA=<4 5 2 |,B
-1 0 7

I

I
N o b
I
)
S w Ul
\./

2. BBITIOJTHUTH IEHCTBUS HAJT MAaTPULIAMHU.

-1 -2 3 1 1 -3
(A+B)-A—B-(2A+3B),r/1eA=<2 3 5>,B=<—1 0 —4)
1 4 -1 2 -2 1
3. BoimonHuTh AeWCTBUS HA/l MaTPHUIIAMH.
1 3 1 2 1 0
(A—B)-(A+B)+2A,r/1eA=<2 0 4>,B=<1 -1 2)
1 2 3 3 2 1

4. BLIIOIHUTE e CTBUS HaJl MaTpuamu.

2 3 1 2 1 0
(A"+B)-24,rneA=(2 0 4|,B=|1 -1 2
1

-2 3
5. BEIMOTHUTH NEHCTBUS HAJl MaTPULIAMHU.

1
2(A+B)-B"—B,rne A = ( 4
-1

S U1 W
o |
N =
N———
vy}
I

|
NOH
|
NHO
Sow ol
N————

6. BEIMOTHUTH NEHCTBUS HAJl MaTPULIAMH.

-1 -2 3 1 1
(A+B)-B—A-(2A+3B),rneA=| 2 0 5)],B=|{-1 0
1




7. BBITOTHUTE ACUCTBUS HAJ MaTPUIIAMH.
-1 -2 3 1 1
(A+B)-A—B-2ArpeA=(2 -3 1 |,B=(1 0

1 2

8. BeINoTHUTE ACHCTBUS HAJ MaTPUIIAMH.

1 0 7

-1 3 -1 -1 0
3(A—B)-B"+B,rpeA=( 4 5 -2|,B=(0 1
2
9. BBIMOTHUTH NEHCTBUS HAJl MATPULIAMHU.
1 3 1
(AT+B)-3A—B,r,qu=<1 0 4),3:(
1 -2 3

10. BeImosaHUTh AeHCTBUS HAZl MAaTPHUIIAMHU.

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

11. [lana cucrema JIMHEHHBIX YpaBHEHHI.
1. Pemmuts cucremy no ¢popmynam Kpamepa;
2. Pemmnth cucTeMy ¢ MOMOIIBIO 0OpaTHOW MaTpPHUIBL.
3x1 —x, +x3 =4,
2x1 — 5x, — 3x3 = —17,
X1 +x, —x3=0.

12. Jlana cucrema JIMHEHHBIX YpaBHEHHIA.
1. Pemuth cucremy o gopmynam Kpamepa;
2. PemiuTh cuctemMy ¢ MOMOIIBIO 0OpaTHOM MaTpPUIBL.
2x1 + x5 —x3 =1,
{x1+x2+x3 = 6,
3x1 —x, +x3 = 4.
13. Tana cucrema TMHEHHBIX YpaBHEHHA.
1. Pemuts cuctemy no ¢popmynam Kpamepa;
2. PemiuTh cuctemMy € MOMOIIBIO 0OPaTHOM MaTpPUIBL.
X1+ 2x, + 4x3 = 31,
{le + x, + 2x3 = 29,
3x1 — x5 + x3 = 10.
14. Tana cucrema JMHEHHBIX YpPaBHEHHA.
1. Pemuts cucremy o gpopmynam Kpamepa,
2. PemiuTh cuctemMy ¢ MOMOIIBIO 0OpaTHOM MaTpPHUIIBL.
X1+ 2x, +x3 =4,
{le —5x, +3x3 =1,
2x1 +7x, —x3 = 8.
15. [lana cucrema JIMHEHHBIX ypaBHEHHI.
1. Pemiuth cuctemy no gopmynam Kpamepa;
2. Pemmth cucteMy ¢ OMOIIbI0 OOPaTHON MaTpPHUIIBL.
X1 +x, +2x3 =—1,
{le — Xy + 2x3 = —4,
4x, + x5 + 4x3 = —2.

16. lana cucrema TMHEHHBIX YpaBHEHHA.
1. Pemuts cuctemy no ¢popmynam Kpamepa;



2. Pemmth cuctemMy ¢ IOMOIIBIO OOPaTHOM MAaTPHIIHI.
3x1 + 2x, + x3 =5,
{2x1+3x2+x3 =1,
2x1 + x5 + 3x3 = 11.
17. JlaHa cucteMa JTUHEHWHBIX YpaBHEHUH.
1. Pemmuth cucremy o gopmynam Kpamepa;
2. Pemmth cuctemMy ¢ IOMOIIBIO OOPaTHOM MAaTPHIIBI.
4x, — 3x, +2x3 =9,
{ 2x1 + 5x, — 3x3 = 4,
5x; + 6x, — 2x3 = 18.

18. JlaHa cucTteMa JTUHEHWHBIX YpaBHEHUH.
1. Pemmuth cucremy o gopmynam Kpamepa;
2. Pemmmth cuctemMy ¢ IOMOIIBIO OOPaTHOM MAaTPHIIBI.
X1 + 5%, +x3 = =7,
{ 2x1 — Xy —x3 =0,
X1 — 2Xx, —x3 = 2.
19. lana cucrema TMHEHHBIX YpaBHCHHIA.
1. Pemuth cucremy o gopmynam Kpamepa;
2. Pemmtsh cucteMy ¢ OMOLIbIO OOPaTHOM MaTpUIIBL.
2X1 — Xy — X3 =4,
{3x1 + 4x, — 2x3 = 11,
3x1 — 2x, + 4x3 = 11.

20. lana cucrema TUHEWHBIX YpaBHEHUH.
1. Pemiuth cuctemy no gopmysam Kpamepa;
2. Pemmuth cucteMy ¢ OMOLIbIO OOpaTHOM MaTpHUIIBL.
X1 — 2x, + 3x3 = 6,
{le + 3x, — 4x3 = 16,
3x; — 2x, — 5x3 = 12.

21. Pemmth cucreMy JIMHEHHBIX ypaBHEHUN MeTooM ["aycca.
Xy + 2%y + 3x3 +4x4 =5,
2x1 + x5 +2x3+3x, =1,
3x1 + 2x, + x5+ 2x, =1,

4xq + 3%, + 2x3 + x4 = —5.

22. Pemmth cucteMy JIMHEHHBIX ypaBHEHHI MeTo10M ["aycca.
X1+ 2%, —x3+x4 =38,
2x1 + x5 +x3+x4 =5,

X1 — Xy +2x3 +x4 = —1,
x1 + x5 — x3 + 3x4 = 10.

23. Pemmth cucteMy TMHEHHBIX ypaBHEHHH MeTo10M [ aycca.
X1+ X, +2x3+3x, =1,
3x1 — Xy — x3 — 2x4 = —4,
2x1 + 3x; — X3 — x4 = —6,
X1+ 2x, + 3x3 — x4 = —4.

24. Pemmnth cucTeMy JIMHEHHBIX ypaBHEHUH MeTonoMm ["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 JIMHEWHBIX 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. PemnTh cucTeMy JIMHEHHBIX ypaBHEHUI MeToa0M [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 CUCTEMA BEKTOPOB JINHEWHO 3aBUCUMOU WU
JIMHENMHO HE3aBUCUMOW:

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, =(314.2)
a, =(1,2,3,-1)
a, =(1-4-79

Havinnre panr cucteMbl BEKTOPOB.

36. BersicHuTe, ABISE€TCS U JaHHAS! CUCTEMA BEKTOPOB JIMHEMHO 3aBUCUMOM WU
JIMHENHO HE3aBUCUMOW:

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)
Hailinute 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) (/3 +i)®
B) (2—/2 +1)”

44. BeIuucinTh

Vi o)Vl 3)10\/512(1—ix/§)



45. BEIYUCINTD

a)s/64(i — 1) 5)4\/—72(1 —iV3)

47. BBIYUCIIUTDH

)V2-2i 6)V—4

48. BEIYNCIUTE
a) (1 — i)' 6) (V3 — )%

14
B) (2 — V2 +1)

49. BBIYUCIINUTH

OV2+2i 6)V-9

50. Beraucnute
(1+10)°
(1-19)°

)i’ 6) 6)i >’

51. Pemuth ypaBHEHUS

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

aAx*+4=0 6)x*+9=0
53. Pemints ypaBHeHUA

a)|z| +z=8+4i 06)|z| —z=8+12i

54. PemiuTh ypaBHEHMUS
a)z* =3 — 4i 6)z* =i

55. HM300pa3urh Ha IUIOCKOCTH MHOXECTBO TOYEK, COOTBETCTBYIOIIUX
KOMIIJICKCHBIX YHCJIaM, YJIOBJIECTBOPSIOIINM CICIYIOIIUM YCIOBUSIM



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

56. M300pa3uth Ha IUIOCKOCTM MHOXECTBO TOYEK, COOTBETCTBYIOLIUX
KOMIUIEKCHBIX YMCJIaM, YIOBJIETBOPSIIOIIUM CJIEAYIOIINM YCIOBUSAM

A)lz—1-il<1 6)2<|z|<3

57. HaiiguTe apryMeHTbl KOMILIEKCHBIX YHUCEI

VIA L. VIA 7T+ L. VIA
COS——1SIn— — COS — LSin—
@) cos ¢ g 0)—cosg 3

I
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

de ——<p<s
¢ Ty 2

59. Pemnth ypaBHEHUS

aA)x®*+1=0 6)x*+16=0

60. Haiinure apryMeHThl KOMIUIEKCHBIX YHUCEN

) T[+_ . 5 T .
a)cos—+isin— —cos——lisinz
6 6 6 %

I
8) cos ¢ —isin¢ 2oe _Z<¢<E

61. BexTopsl @ u 6 00pa3yroT yroma @ = 377[, 3Hasd, 4TO ‘a‘ =4, ‘6‘ =3 BBLIUUCIIUTE:
1)(3a—28)(a+28) 2)(a—&)?* 3)(3a+48)?>
62. [lano, 4yro ‘a‘ =4, ‘6‘ =9. OnpenenuTh, IPH KAKOM 3HAYEHUH 0L BEKTOPBI
a+ a6 ua—as OyayT B3aUMHO NEPIEHIUKYJIISPHBI
a(as)
—2

63. JlokazaTp, 4TO BEKTOp p =86 —

IEPIIEHINKYIISIPEH BEKTOPY a .

64. BpluncnuTh, Kakywo paboTy mnpousBoauT cwia F=(5,8,4), xorma Touka ee
MIPUJIOKEHUS, IBUTAACH IPSMOJIMHENHO, IepeMenaeTcs u3 nouoxenus A(-3,5,2) B
nonoxxenue B(4,1,3).



65. Jlanbl BepmmHb! Tpeyroabauka A(-2,4,-1), B(-2,0,-4) u C(-2,1,3). Onpenenuts
€ro BHEIIHUHU yroJi Mpu BepIInHe A.

66. Tano: ‘5 ‘ =8 ‘E‘ =3u a6 =12. Beruncaurs ‘5 X é‘ :

67. Jlokasars TOKAECTBO |a ><§|2 +(@8)’=a’

68. Jlanbl MpoU3BOJILHBIE BEKTOPHI P, (, I, N. Jloka3aTh, 4TO BEKTOPHI

a=pxN, 6=0xNuc=rxN KoMIIaHAPHbI

69. Cuma f = (3.2,4) npunoxena k touke A(1,5,6). Ompenenurs MOMEHT 3TOM
CUJIbI OTHOCUTEILHO Havyajaa KOOp/IUHAT.

(ITpumeuanue: Ecnu BekTop f U300pakaeT CUITy, MPUIIOKEHHYIO K KaKO-HUOYIb

Touke M, a BekTOp A HAET U3 HeKoTopoi Touku O B Touky M, To BekTOop a X f

npeacTaBiseT co0oi MomeHT cuibl | otHOCHTENBEHO ToukH O.)

70. Cuna p =(2,—4,5) npuioxxeHa k Touke Mo(4,-2,3). Onpeneautb MOMEHT dTOU

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 cOOCTBEHHBIE YnCiIa U COOCTBEHHBIE BEKTOPHI MATPHIIBI
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 YKCIia U COOCTBEHHBIC BEKTOPHI MaTPHUIIbI
0O 1 0
-4 4 0
-2 1 2
75. Haiitu coOCTBEeHHbIE YKclia U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI
1 -3 4
4 -7 8
6 -7 7
76. HaiiTu coOCTBEHHBIE YKClia U COOCTBEHHBIC BEKTOPHI MaTPHUIIbI
4 -5 7
1 -4 9
-4 0 5
77. Haiitu coOCTBEHHBIE YKCIIa U COOCTBEHHBIC BEKTOPHI MaTPHUIIbI
4 -5 2
5 -7 3
6 -9 4

78. HaiiTu coOCTBEHHbIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPHUIIbI



7 —-12 6

10 -19 10
12 -24 13
79. Haiitu coOcTBEeHHbIE YKclia U COOCTBEHHBIE BEKTOPBI MATPHUIIbI
1 -4 -8
-4 7 -4
-8 4 1

80. HaiiTu coOcTBeHHbIE UKclia U COOCTBEHHBIE BEKTOPHI MATPHUIIbI
5 6 3

-1 0 1
1 2 -1

3. MOKA3ATEJIM OHEHUBAHHMS KOMIIETEHIIMIA HA PA3JIMYHBIX
ITAITAX UX POPMUPOBAHUA, JOCTUXKXEHUE OBYYAIOIIIUMUCHA
IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110 JUCIUIIVIMHE (MOY JIIO)

YK-1CrocobeH ocymecTBIsITh TOUCK, KPUTUYECKUH aHATTN3 ¥ CUHTE3 UH(POPMAIMH, TPUMEHSTH
CHCTEMHBIH TOIXOJ1 JUIS PEIICHHUS] TOCTABICHHBIX 33124

Jran Kpurepum oueHnBanus
(ypoBenn) HEYJ0BJICTBOPUTEJIbLHO | YAOBJETBOPUTEJIbHO Xopoio OTJIMYHO
3HATh OO6y4atomimiics OO0y4atomtmiics OObyuarommiics OO0y4atontuiics

JIEMOHCTPHUPYET MOJIHOE | JEeMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
OTCYTCTBHE WU HETIOJIHOE YaCTUYHOE MIOJTHOE COOTBETCTBHE
HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBUE CIEIYIOUINX 3HAHU!
COOTBETCTBHE CIEIYIOUINX 3HAHUHM: | CIeRYIOIUX OCHOBHBIE 3aKOHBI
CIEIYIOIINX OCHOBHBIE 3aKOHBI 3HAHMI: MaTeMaTUYeCKHX U
3HAHMH: MaTeMaTHYECKHUX 1 OCHOBHBIE 3aKOHBI | €CTECTBEHHBIX HayK,
OCHOBHBIE 3aKOHBI €CTECTBEHHBIX HAyK, | MaTeMaTHYeCKUX U | HEOOXOIUMBIX JUIs
MaTeMaTHYECKHUX 1 HEOOXONMBIX /IS €CTECTBEHHBIX PpEeLICHUs! THITOBBIX
€CTECTBEHHBIX HaYK, pELIeHNsI THITOBBIX HaykK, 3a7aq
HEOOXOMNMBIX JUIS 3amaq HEOOXOANMBIX sl | MpodecCHOHATBHON
pEeLIeHHs THITOBBIX npodeccrnoHabHOM pCILICHUS TUTIOBBIX | JESTENBbHOCTH, a
3aja4 JIESITETIBHOCTH, a 3a1a4 HNMEHHO,
npodeccrnoHanbHOM HUMEHHO, npodeccHoHaNBHO | - IpeAMET, 33/1a41 1
JIeSITETIbHOCTH, a - IPEIMET, 3a/la4u U | JeITeNIbHOCTH, a CTPYKTYpY NpeaMera
HIMEHHO, CTPYKTYpY IpEAMETAa | UMEHHO, «JIuneitHas anreGpa»
- IpEeJIMET, 3a/1a4u U «JIuneitnas anrebpay | - mpeaMeT, 3aaun
CTPYKTYpY IpeaMeTa u
«Jluneiinas anredpay CTPYKTYpY

npeaMeTa

«JIuneitnas

anrebpay»

yMeTh OOyuaromuiicst He OO0yuaromuiics OOyyaromuiics OO0yuaronuiics

ymeeT JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
WA B HEIOCTATOYHOM HETIOTHOE YaCTUYHOE MIOJTHOE COOTBETCTBHE
CTETIeHU yMeeT COOTBETCTBHE COOTBETCTBHE CIIEIYIOLIMX YMEHHIA:
BBITIOJIHSTh: CIIEIYIOLIMX YMEHHUH: | CIEIYIOIINX HCTIONB30BaTh 3HAHUSA
WCIIONIb30BaTh 3HAHUS UCIIOJIb30BaTh YMEHHIA: OCHOBHBIX 3aKOHOB
OCHOBHBIX 3aKOHOB 3HAHMS HCIIOJIb30BaTh MaTeMaTHYECKHX U
MaTeMaTHYECKHX 1 OCHOBHBIX 3aKOHOB 3HAHMSA €CTECTBEHHBIX HayK
€CTECTBEHHBIX HayK JJIsl | MaTeMaTHYECKHUX 1 OCHOBHBIX 3aKOHOB | JJISl pELIEHUS
pELICHUs CTAaHAAPTHBIX | €CTECTBEHHBIX HAYK MaTeMaTH4eCKUX U | CTaHJAapPTHBIX 33134 B
3a1a4 B 00acTi JUIst €CTECTBEHHBIX HayK | 00JIacTH 3KCILUTyaTannuu
IKCIUTyaTalUH penieHust JUISL peLICHUS aBTOMOOMIIEH 1
aBTOMOOMIIEH 1 CTaH/IapTHBIX CTaH/ApTHBIX 3a/lad | TPAKTOPOB, @ UMEHHO,
TPaKTOPOB, & IMEHHO, 3a/1a4 B 00J1acTH B - pemaThb 3aJa4du, KaK
- penIath 3agadn, KaK 9KCILTyaTalun obsactu WITIOCTPUPYIOLIHE




WLTIOCTPUP YIOIIUE aBTOMOOWIICH 1 IKCILTyaTaluH TEOPETHYCCKHE
TEOPETHICCKHE TPaKTOPOB, a aBTOMOOWIICH 1 MOJIOKCHUS, TaK U
MOJIOXKCHUS, TaK U HUMCHHO, TPaKTOPOB, a HOCSIIHE
HOCSIINE TPUKITATHON - pelaTh 3aauu, Kak | UMEHHO, MPUKJIIATHOM
XapakTep; WLTIOCTPUP YIOIIUEC - pemaTth 3a1auu, XapakTep;
- HaXOJIUTh PEIICHUE TCOPETHICCKHE Kak - HAXOJIUTh PEIICHHUE
3aa49u UITn MOJIOXKEHHUS, TaK U WUTIOCTPUPYIOLIKME | 3aJa4K UK
JIOKa3aTeJIbCTBO HOCSIIIHE TEOPETHYECKUE JI0Ka3aTeIbCTBO
TEOPEMBI; MPUKJIATHON MOJIOKEHHS, TAK B | TEOPEMBI;
- IPUBOJMTH IPUMEPBL | XapakKTep; HOCSIIUE - IPUBOJIUTH
Y KOHTPIIPUMEPHI K - HAXOJUTh PELICHUE | MPUKIATHOM MPUMEPHI U
OCHOBHBIM 3aa4u UIn XapakTep; KOHTPIPUMEPHI K
OTPENICIICHUSIM U JTOKa3aTeIbCTBO - HAXOJIUTh OCHOBHBIM
TeopeMaM Kypca TCOPEMBEI; peleHue OTIPE/ICIICHUSIM H
MaTeMaTHKH - IPUBOJIUTH 3a/1a4u WU TeopeMaM Kypca
-CaMOCTOSITEIBHO MPUMEPHI U JIOKa3aTebCTBO MaTeMAaTHKU
UCIIOJIb30BaTh KOHTPIIPUMEPHI K TEOPEMBEI, -CaMOCTOSITEIIBHO
MaTeMaTU4eCKUHN OCHOBHbBIM - IpUBOAUTDH HUCIIOJIB30BAaTh
ammapar, OTpe/ICTICHUSIM U MIPUMEpPHI U MaTeMaTUYeCKHi
COJICpIKAIIHIACS B TeopeMam Kypca KOHTPIIPUMEPBI K anmapar,
JUTEpaType Mo MaTeMaTUKU OCHOBHBIM COJICpIKAIIUIACS B
MPUKJIAJHBIM HAYKaM, -CaMOCTOSTEIbHO OIPE/ICICHHUSM U JIUTEPATypE MO0
pacumpsTh CBOU HCIIOJIb30BATh TeopeMaM Kypca MPUKIIATHBIM
MAaTEeMaTUYCCKHUEC MaTeMaTU4YeCKUHN MaTeMaTUKH HayKaM, paClIupsATh
MO3HAHUSL. anmapar, -CaMOCTOSITEIEHO cBou
COJICpIKaILMICs B UCIIOJIb30BaTh MaTeMAaTHYCCKUE
JUTEpaType o MaTeMaTHYCCKUI MO3HAHUS.
MIPUKJIAIHBIM amnmapar,
HayKaM, pacIlupsTh CoJIepKaIIHiics B
cBOU JAUTEpaType mno
MaTeMaTHYEeCKHe MIPUKJIAHBIM
MO3HAHUSL. HayKam,
pacumpsTh
CBOHU
MaTeMaTHYECKHe
MIO3HAHUSI.

BJIA/IeTh OO6yyaroruiics He OO6yuatouuiicst OO6yyarommmcst OOGyuarouuiics
BJIaJICET WIIU B BJIajieeT JIOIYCKArOTCSI CBOOOIHO IPUMEHSIET
HeZ[OCTaTO‘-IHOﬁ B HCIIOJIHOM 061,eMe HE3HAYUTCIIbHBIC TMOJIYYCHHBIC HABBIKH, B
CTEIIEHU U MIPOSBIISET OmInOKH, MIOJTHOM 00Bbeme
BJIajIeeT: HEJI0CTATOYHOCTh HETOYHOCTH, BJIaJICeT:
CIOCOOHOCTBIO BBIOOpA | BIAJICHUS: 3aTpyHEHUS, CHOCOOHOCTHIO BBIOOPA
ONTHMAJILHOTO METOJIa | CHIOCOOHOCTHIO YaCTHUYHO BJAJCET: | ONTUMAJIBHOIO METO/a
pelieHusl TOCTABICHHON | BhIOOpa CIOCOOHOCTBIO PpelIeHUsI TOCTABICHHON
3aj1a4M B 3aBUCHMOCTH | ONTHMAJIBHOTO BBIOOpA 3aj1a49M B 3aBUCUMOCTH OT
OT 3aJIaHHBIX YCJIOBUI, | METO/a PEIICHUS ONTHMAJILHOTO 3aJIaHHbBIX YCIIOBHH,
CIOCOOHOCTBIO aHAIKM3a | MMOCTABICHHON METO/Ia PELICHUsI CHOCOOHOCTBIO aHAJH3a
MHPOPMALTMOHHBIX 3aJ1a4u B TIOCTABJIEHHOM HHPOPMALIMOHHBIX
IIOTOKOB. 3aBUCHUMOCTHU OT 3a1a44 B IIOTOKOB.

3aJlaHHBIX yCIIOBUH,
CIIOCOOHOCTBIO
aHanm3a
MHPOPMALMOHHBIX
[TIOTOKOB.

3aBUCUMOCTH OT
3a/laHHBIX YCIIOBUH,
CITOCOOHOCTBIO
aHam3a
WH(POPMAIIMOHHBIX
TIOTOKOB..

4. METOJUYECKHUE YKA3AHUSI /151 OBYYAIOIIUXCSI IO OCBOEHUIO
JUCHUTIINHBI

MeToanuyeckune yKasaHus JJI51 3aHATHH JeKIUOHHOT0 TUIIA




B xone neKkIMOHHBIX 3aHATUH oOywaroniemycs HeoOXOIUMO BECTH KOHCIEKTHPOBAaHHE
y4eOHOTro Marepuana, oOpamiaTh BHUMAaHHWE HAa KaTeropuu, (popMymuUpOBKH, pacKpbIBArOIINE
COJIep)KaHUE TEX WM MHBIX SBJIEHUN M IPOLECCOB, HAy4YHbIE BBIBOJABI U IPAKTUUYECKUE
pexomennanuu. HeoOGxoaumo 3amaBaTh MpenojaBaTeNi0 YTOYHSIOUIME BOMPOCHI C LEJBIO
YSICHEHHUS TEOPETHUECKUX MOJ0KEHUM, pa3pelieHusl CHOPHBIX CUTYallUH.

[lenecooOpa3no qopabaThiBaTh CBOW KOHCIEKT JICKIIUH, JIeJasi B HEM COOTBETCTBYIOIIUE
3allUCU U3 OCHOBHOW M JOIOJHUTEIBHOM JINTEPATyphbl, PEKOMEHIOBAHHON IIPEINOAABATEIIEM U
MIPEAYCMOTPEHHOM Y4eOHOU MPOTrpaMMON TUCITUTUIHHBI.

MeToanuyeckne yKa3aHusi ISl 3aHATHI CeMHHAPCKOro (NMPAKTHYeCKOr0) THIA.
[IpakTuyeckue 3aHATHSA MO3BOJIAIOT PA3BUBATh y OOYYArOIIErocsi TBOPYECKOE TEOPETUYECKOE
MBILUIEHUE, YMEHHME CaMOCTOSATENbHO H3Yy4aTb JIUTEPATypy, aHAIU3UPOBATh IMPAKTUKY; ydaT
4eTKO (hOPMYyJIHUPOBATh MBICIB, BECTH IUCKYCCHUIO, TO €CTh HMEIOT HCKIIOYUTEIIbHO Ba)KHOE
3HAUYEHHE B PA3BUTUU CAMOCTOSTEIIBHOIO MBILIUICHHUS.

[lonroroBka K NpakTUYECKOMY 3aHATHIO BKJIIOYaeT jaBa dTana. Ha nepBoM 3tame
00yJaromuicsl TIAaHUPYET CBOI CAMOCTOSITEIBHYIO pabOTy, KOTOpas BKJIIOYACT: YSICHEHHE
3aJjaHUsl Ha CaMOCTOSITENbHYIO PaldOTy; MOA0OpP OCHOBHOW W JOMOJIHUTENBHON IUTEPaTyphI;
COCTaBlieHHE IUIaHa pPaboOThl, B KOTOPOM OIPEAETSIOTCS OCHOBHBIE MYHKTBI MpPEACTOsIIEH
noarotoBku. CocTaBieHHe TUIaHA AMCHUILTMHUPYET M MOBBIIIAET OPTaHU30BAHHOCTH B padore.
Bropoii sTan BkJIOUaeT HENOCPEACTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas HAYMHAETCS C
U3y4eHHs] OCHOBHOMW U JIOTOJIHUTENbHON TuTepaTypbl. Oco0oe BHUMaHKUE PU ITOM HEOOXOMMO
o0paTUTh Ha CO/EpPKaHHE OCHOBHBIX MOJOXKEHUI M BBIBOJOB, OOBSICHEHUE SBICHUI U (aKTOB,
YSICHEHHE TMPaKTUYECKOro IMPHIIOKEHHUS] pacCMaTpUBAEMBIX TEOPETHUECKHUX BompocoB. Jlamee
ClelyeT MOJrOTOBUTh TE€3UCHI /ISl BHICTYIIJICHHUH 110 BCEM y4e€OHBIM BONPOCAM, BBIHOCUMBIM Ha
MPAKTUYECKOE 3aHSATHE WM MO TeMe, BEBIHECEHHON Ha TUCKYCCHIO (KPYTIBIA CTOI), MPOAyMaTh
IPUMEPBI C LIETbI0 00eCIIeYeHUsI TECHOM CBA3HM M3Y4aeMOi TeMbl ¢ peanbHO Kn3HbI0. ['0TOBsCH
K JIOKJIaJy WIM BBICTYIUIEHHIO B paMKax MHTEPAaKTUBHOM (POpMbI (AUCKYycCHs, KPYTJbIA CTOJ),
IIpU HEOOXOIMMOCTH CJelyeT 0OpaTUTHCS 3a MOMOIIBIO K IMPEN0/1aBaTeNIo.

[Ipu pemennn 3agad HYKHO OOOCHOBAaTh KaXKIbIM OJTall pEIICHUS HCXOIs U3
TEOPETUYECKHUX IOJIOKEHUHN Kypca. Eciau CTyA€HT BUIUT HECKOJBKO IyTEH PEIIEHUs, TO OH
JIOJDKEH CPaBHUTH WX W BBIOpATh M3 HUX caMblil jydmuid. [lone3no 10 Havama BRIYUCICHUN

COCTABUTh KPATKHI IUIaH PELICHHUS.

Pemenns 3aa4 U NpuMEpoB CICAYCT HU3JIaraTb l'IOI[pO6H0, BBIUHUCIICHUSA pacCliojiaraTb
B CTPOTOM MNOPAAKE, OTACIIAA BCIOMOT'aTCIIbHBIC BEIYUCIICHUS OT OCHOBHBIX. qCpTC)KI/I MOXKHO
BBIITIOJIHATE OT PYKH, HO aKKYpaTHO U B COOTBETCTBUHU C JaHHBIMH YCIIOBUSAMU. Ecmu YEPTEK

TpebyeT 0c000 THIATEIHLHOTO BBIMONHEHHUS (Hampumep, npu rpadUdecKOrl MPOBEPKE



pellieHrs, TMOJYyYeHHOTO IIyTeM BBIYUCIEHUN), TO CIeAyeT IOJb30BaThCA JMHEHKOM,

TPAHCIIOPTUPOM, JIEKAJIOM U yKa3bIBaTh MACIITa0.

[Tonmy4deHHBI OTBET CJEIyeT MPOBEPSTH CIOCOOAMHM, BBITEKAIOIIMMHU M3 CYLIECTBA
JNaHHOM 3anmaun. Ecnu, Hampumep, pemianack 3ajadya ¢ KOHKPETHBIM (DU3MYECKUM WM
FCOMETPUYECKUM COIEPIKAHUEM, TO IIOJIE3HO, IPEXKAE BCETO, IPOBEPUTH Pa3MEPHOCTH
IIOJIy4eHHOro orBera. llone3Ho Takke, €CiM BO3MOXHO, PELIUTh 3a7ady HECKOIbKHMU

croco0amMM U CPaBHUTH MOJTYUYCHHBIE PE3YIbTATHI.

Pemenne 3a1a4 OIpPCACIICHHOI'O THIIa HYXXHO IIPOAOJIKaTh H0 HpI/IO6pCTeHI/I${ TBEPAbIX

HAaBBbIKOB B UX PCIICHUMU.



