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MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

JuctuninuHa «Anrebpa» OTHOCHUTCA K JHUCHMIUIMHAM o00s3arenbHOM dvactu bioka 1.
Hucunmmnel  (Moxynu) IlpenMeTHo-meroanyeckoro Monayis mo upodmmo «MaremaTukay
yu4eOHOr0 TIaHa OCHOBHOH TpOo()eCCHOHANBHONW 00pa30BaTeNbHON MPOrPaMMbI  BBICIIETO
oOpazoBaHusi — TporpaMmbl OakamaBpwara 10 HampaBieHH0 moAarotoBku  44.03.05
ITenaroruyeckoe obpazoBanHue (¢ AByMs NpO(HISAMH MOATOTOBKH), HANPaBIECHHOCTH (MIPOQHIIb)
oOpa3zoBaTenbHOIl mporpammsl «MatemaTuka. MHpopmaTuka», 04HON GOpMBI 00YUESHHUS.

JlucumiuinHa onupaeTcs Ha pe3yabTaThl 00y4eHHs, CHOPMHUPOBAHHBIC B PAMKAaX IIKOJILHOTO
Kypca MaTeMaTHKH, TUCIUTUTMHBEI MaTeMaTH4ecKre OCHOBBI HH(POPMATHKHU.

Pe3ynbrarhl M3yuyeHUs NUCLMIUIMHBI SIBISIFOTCS OCHOBOM JUISI M3YYEHHUS JUCUUIUIMH U
MPOXOXKACHUS MpakTukK: YucioBble cuctembl, Teopus uucen, KommbioTepHas u abcTpakTHas
anreOpa, Teopust BeposSTHOCTE W  OCHOBBI ~MAaTeMaTHYCCKOW  CTATUCTHKH, HaydHo-
uccienoBarenbckas pabora, [loArotroBkm Kk crade U chada TroCyAapCTBEHHOIO HK3aMEHa,
BrimonHeHue u 3amuTa BBITYCKHOM KBATU()UKAITMOHHON paObOTHI.

1. Ilepeyenb MIaHHPYeMBIX  Ppe3yJbTATOB  00y4eHusi (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO IUCHHUILINHE

Heab0 OCBOCHUS  TUCHUIUIMHBI  SIBIETCS  TOATOTOBKA  Y4MTENss K  Oyaymieit
npoecCHOHANBFHOM /IeATeIbHOCTU: (POPMHUPOBAHUE CIOCOOHOCTH K TPENoJaBaHHI0 y4eOHOTO
npenMera anreOpa, kKak B OOBIYHBIX 001Ie00pa3oBaTeNbHBIX KlaccaX, TaK W B KJaccax C
YTIyOJIEHHBIM U3YYEHHUEM MAaTEMATUKH.

3agauveil  OCBOCHMSI  TUCHUIUIMHBI  SIBJISIETCS  3aKpeIUIEHHE yYMEHHH  MPOBOAUTH
MaTeMaTHUYecKue MpeoOpa3oBaHUs BBIPAKEHUH, O0TpaOOTKa MOHATUHHOTO ammapara MaTeMaTHKH,
TEXHUKU TIPOBEICHHS MAaTeMaTHYECKUX pacdyeToB, (OPMUPOBAHHE U 3aKperieHHE YMEHUs
MPOBOJIUTH CTPOTHE aOCTPaKTHO-JIOTHYECKHE JO0Ka3aTeIbCTBA, peIIaTh 3aJadydl IOBBIIIICHHON
CJIO’)KHOCTH IIKOJIBHOTO Kypca MaTeMaTHKH.

B pesynbrare OCBOEHHS MpOrpamMMbl OOYYAIOIIUKCA TOJKEH OBIAAETH CIEAYIOUIIMHI
pe3ynpTaTaMu oOyueHus (B TabIuUIle MPEeCTaBIeHO COOTHECEHHE 00pa30BaTeNbHBIX PE3yIbTaTOB

06y'-IeHI/I$I 10 JUCHUITIJIMHE C UHAWKATOpaMH JOCTUIKCHHA KOMHeTeHHI/II\/'I)Z

KoMnerenmus u OOpa3oBareibHbIC Pe3yIbTAThI JUCIUTUIAHBI
WHKATOPHI €€ (aTansl GOPMHUPOBAHUS AUCITUTLITAHBI)
JOCTUXKEHHUA B 3Haer ymeer Bnangeer
IACIIAIUINHE
VYK-1. Crocoben OP-1. 3naer Meroapl OP-2 Ymeer OP-3 Bnaneer
OCYIIECTBIISITh TIOUCK, | KPUTUYECKOTO aHAIM3a | TIPUMEHSTh CHCTEMHBIN | HAaBBIKAMH pedieKCHr




KPUTHYECKUM aHAIU3 | U CUHTE3a HOAXOJ U1 PEILICHUsT | I10 TIOBOAY

Y CUHTE3 uHpopmarmu IIOCTaBJIEHHBIX 337124 COOCTBEHHOM U 4yXOii
uH(popMaluuy, MBICITUTENTBHON
MIPUMEHSATH JIESITEIIbHOCTH
CHUCTEMHBIN ITOAXO

JUISL peLIeHUs

MOCTaBJIEHHBIX 33]1a4

VYK-1.2. [Ipumensier

aoruyeckue Gopmel u

POLEAYpPHI, CIIOCOOEH

K pedaekcuu mo

MOBOJTy COOCTBEHHOM

U 9yXKOH1

MBICIIUTEIbHOU

JIeATEIBbHOCTH.

[1K-1. Criocoben OP-4. 3naer poJsib 1 OP-6 ymeer OP-7 Bnageer
ocBauBaTh U MECTO MaTEMaTUKH B OCYIIECTBIISIT OTOOp | JEHUCTBUEM
HCII0JIb30BaTh o011eli KapTHHE y4eOHOI0 COZIEpKaHUsl | IPOEKTUPOBAHUS
TEOPETUYECKHE HAY4HOT'O 3HaHUS, JUTSL €TO pealii3aliii B | pa3indHbIX (opm
3HaHUS U OP-5. 3naer pa3mmuHbIX hopMax y4eOHBIX 3aHATHIH,
MPAKTUYECKHE CTPYKTYpY, COCTaB U 00yueHus B OP-8 Brazieer

YMCHWSI ¥ HABBIKU B
MIPEAMETHOU
o0acTH npu
petieHuun

PO eCCHOHATBHBIX
3a/1au.

[IK-1.1. 3naer
CTPYKTYpPY, COCTaB U
TUTAKTUIECKIE
€IMHHIIBI
MPEAMETHOU
obnactu
(mpermoaBaeMoro
npeaMeTa).

T1K-1.2. YMmeer

INIAKTUIECKHUE
€IMHULIBI COJIEPKAHUS
LIKOJILHOTO Kypca

MaT€MaTHuKH.

COOTBETCTBHUH C
COBPEMEHHBIMU
TpeOOBaHUSIMHU K

00pa3oBaHUIO.

HABBIKOM TTPUMEHEHUS
Pa3IMYHBIX METO/IOB,
MIPUEMOB M TEXHOJIOTUI
B 00y4eHUH

MaTe€MaTHuKe.




OCYILECTBIISITH OTOOP
yueOHOTO
COZIEPIKaHMSA JJIS €T0
peanuzanuu B
pa3InYHbIX hopmax
00y4eHus B
COOTBETCTBHUH C
TpeOOBaHUSAMHU

dIocC 00.

I1K-3. Cnocoben
dbopMHUpOBATH
Pa3BUBAIOIIYIO
00pa3oBaTeNIbHYIO
cpemy amns
JOCTHOKCHUS
JMYHOCTHBIX,
HPEJIMETHBIX U
MEeTaIpeIMEeTHBIX
pe3yiIbTaToB
o0y4yeHus
CpeAcTBaMu

MPENOJAaBAEMBIX

y‘Ie6HHX MpeaMcETOB.

I1K-3.1. Bnaneet
criocobamMu
HUHTErpaIiuu
yueOHBIX MPEIMETOB
JUISL OpTaHU3aIHH
pa3BUBAIOIIECH
yaeOHOMH
JEATEIbHOCTH
(uccieoBaTEbCKOM

, IPOEKTHOM,

TPYIIIIOBOM U Ap.).

OP-9. 3naer
XapaKTEPUCTHUKY
JIMYHOCTHBIX,
MPEAMETHBIX U
METaIpeMETHBIX
pEe3yJIbTaToB B
KOHTEKCTE O0YUYCHHUSI
MaTEeMAaTHKCE;

OP-10. 3naer
0COOEHHOCTH
MHTETPaIN YUeOHBIX
TIPEIMETOB JIJIsI
OpraHr3alvr pa3HbIX
CIoco00B yueOHOM

JACATCIIBHOCTHU.

OP-11 Ymeer
OKa3bIBATh
HEarorM4ecKyro
TO/IACPKKY
00y4aroImmMcs B
3aBUCHMOCTH OT UX
00pa3oBaTeNbHbIX
PE3yIbTATOB,

OP-12 Ymeer
OpraHU30BbIBAThH
y4eOHBII IpoLIecC C
UCIIOJIb30BaHUEM
BO3MOXKHOCTEHN
o0pa3zoBaTenbHOI
cpelbl Il pa3BUTHS
MHTEpeca K IpeIMeTy
B paMKax YpOUHOH H
BHEYPOUHOU

JACATCIIBHOCTHU.

OP-13. Bnazeer
HaBbIKAMU
OpraHu3alyy u
MIPOBEACHNS 3aHATHIA C
UCITOJIb30BaHUEM
BO3MOKHOCTEH
00pazoBaTebHON
cpebl IS
JOCTHYKCHHS
00pa3oBaTeNnbHBIX
pE3yAabTaToOB U
oOecrieyeHus KayecTBa
y4yeOHo-
BOCIHUTATEIILHOTO
npolecca CpeICTBaMU

MaTE€MaTHuKU.




2. O0bem AUCHMIIVIMHBI B 3AY€THBIX €IHHUIIAX ¢ YKA3aHUEM KOJIUIECCTBA AaKAACMHUICCKHUX

YacoB, BBIICJICHHBIX HA KOHTAKTHYI0 padoTy o0y4yarmmxcsi ¢ npenoaasarejieM (0 BHAAM

Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbLHYI0 PadoTy 00y4ar0IMXcst

VYyebnbie 3aHATHS
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3. Conpep:kaHue AUCHMILUIMHBI, CTPYKTYPHMPOBaHHOe MO0 TemMaM (pa3ejaM) ¢ yKa3aHHeM

OTBCACHHOI'0 HA HUX KOJINYECTBA AKAACMHUYICCKHUX YaCOB U BH/10B y‘-leﬁl—[l)IX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOAUYUECHEA AKAOEMUUECKUX YaACO8 U

6UO006 YUEOHBIX 3aHAMUIL

KomnnuecTBo yacoB 1o ¢oopMam opranusaiuu

oOyueHus
HanmeHoBaHUe pasziena 1 TeM Jlekunon | Ilpaktuuec | Jlaboparo | CamocrosT
HBbIE KHe pHBIE eNb-Hast
3aHATHUS 3aHATHSA 3aHATHS pabota
1 cemectp

CucremMpl TMHENHBIX YpaBHEHUN U 8 12 10
MaTpPHILIbI
KoneuHnoMepHbIE BEKTOPHBIE 6 14 13
IIPOCTPAHCTBA




Jlunelinbie 0OTOOpaYKEHUS 1 JTMHEHHBIC 4 4 10
OTIepaToOpHI

DKk3amMeH 27
Hroro no 1 cemecTpy 18 30 - 60
2 cemecTp
DnEeMEHTHI TEOPUH MHOYKECTB 10 12 23
Teopus nenrumocTH 4 6 15
OcHoBHBIE aNTeOpanvecKkue CTPYKTYpHI 10 22 15
DKk3aMeH 27
Hroro no 2 cemectpy 24 40 - 80
3 cemecTp
Teopust MHOTOUYJICHOB 18 30 33
OKk3ameH 27
HToro mo 3 cemecTpy 18 30 - 60
Bcero mo qucuuninne: 60 100 - 200

3.2. Kpamkoe onucanue codepicanus mem (pazoenos) OucyuniuHbl

Kparkoe conep:kanue kypca (1 cemectp)
CucreMbl THHEHHbIX YPABHEHUI U MAaTPHLIbI
Martpuisl 1 omepanMu Haj HUMM (CBoiicTBa omepauuid, nmpumepsl). Kompumo matpur. 3Hak
nojacTaHoBKU. OnpenenuTens KBAaApaTHOM MaTpullbl. BelunciieHue omnpenenurencii BTOPOro u
TpeTbero nopsiaka. OCHOBHBIE CBOMCTBA ompenenuTeneil. MUHOPHI U alreOpandeckue JOTMOTHEHHUS.
Paznoxenune onpeneauTes Mo cTpoke win ctoiomy. OO0paTHas MaTpuIla, CriocoOb! €€ BEIYUCICHHUS.
CucreMbl nuHEHHBIX ypaBHEHMH. COBMECTHbIE UM  HECOBMECTHBIE, OIPEACICHHBIE U
HEOIPEACIEHHBIE CUCTEMBl JINHEHHBIX YpAaBHEHUH. 3alMCh M PELIEHUE CUCTEMBI N JMHEWHBIX
ypaBHEHHUH ¢ N epeMeHHbIMU B MaTpu4HOi dopme. [IpaBuio Kpamepa.
KoneyHoMepHbIe BEKTOPHBIE IPOCTPAHCTBA
[Tpumepbl W mpocTeiinne CBOMCTBa BEKTOPHBIX MPOCTPAHCTB. ApU(PMETHYECKHE BEKTOPHBIC

npocTpaHcTBa. JIMHENHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB. ba3zuc M paHr KOHEYHOM CHUCTEMBI



BEKTOpOB. Pa3znoxkenue Bekropa mo 6aszucy. bazuc u pazMepHOCTb KOHEYHOMEPHOTO BEKTOPHOTO
npoctpancTBa. Panr matpuiel. CrocoObl ero BblumcieHusi. Kputepuii cOBMECTHOCTH CHCTEMBI
JUHEHWHBIX ypaBHEHHH. OJIEMEHTapHbIE MPeoOpa3OBaHMsI CHUCTEMbl JIMHEHWHBIX ypaBHCHHM.
[TpuBeneHne MaTpuLpl K CTYIIEHYaTOMY BUIY. PelleHne cucTeMbl TUHEMHBIX yPaBHEHUN METOAOM
['aycca. OpHopospHas cucTeMa JUHEHHBIX ypaBHeHUH. CBs3b pELIEHUH HEOJHOPOAHON U
aCCOLIMMPOBAHHON C HEU OJHOpPOAHOU cuctemsl. [loampocTpaHcTBa, KpUTEPHU NOANPOCTPAHCTBA,
npumepsl.  [loxmpocTpaHcTBO (QyHAaMEHTATBbHOW CHCTEMBI PEIICHHH OJHOPOJHOW CHCTEMBI
JMHEWHBIX ypaBHEHUU. EBKIMIOBO BEeKTOpHOE MpocTpaHcTBO. Hopma BekTopa. Yroa Mexmy
BekTopamu. OpTOHOPMUPOBaHHbIHN Oa3uc.

JInHeiiHble 0TOOPa’KeHNs U JMHEHHbIe ONepaToOPbI

1. JluneiiHple OTOOpa)k€HUS W JIMHEWHBIE OINEPATOPbl BEKTOPHBIX IPOCTPAHCTB, IMPUMEPHI,
npocTeine cBoucTBa. SAnpo u obpa3 JTuHEHHOro oToopakeHus. MaTpuiia JMHEHHOrO oreparopa
OTHOCHUTEJIbHO JAHHOTO 0a3uca, ee M3MEHEHHE Ipu mepexojne K Japyromy Oaszucy. CoOCTBEHHbIE

BEKTOPHI M COOCTBCHHBIC 3HAYCHUS TMHEHHOTO OrepaTopa. XapakTepUCTUICCKOE YpaBHEHNE.

2 cemecTp
DJIeMeHTbI TeOPUH MHOKECTB
Onepauuy HajJ MHOXECTBaMM, HUX CBoOicTBa. MeToJn MaTeMaTHMuecKOM WHAYKUMU. buHapHble
OTHOIIEHUSI HA MHOXKECTBE, UX CBoMcTBa. Onepanuu HaJl OMHAPHBIMU OTHOLIEHUSMU. OTHOILLIEHUE
SKBUBaNeHTHOCTH. [locTpoeHune pa3OuMeHHsT MHOXXECTBa 10 3KBUBAJIEHTHOCTH. OmnpereneHue,
OpUMepbl UM BUABl OTOOpakeHWH (cooTBeTcTBUMM, (yHkumit). Kommosunus oroOpaxkeHui, e€
cBoiicTBa. O6patHOE oToOpaxkeHue. Kpurepuii 00patumMoctu 0ToOpakeHUsl.
Teopus neaumocTu
OTHOLIEHHE [EIMMOCTH HALIEJO HAa MHOXKECTBE LEIBIX YHCEN M €ro NIpPOCTEHIINE CBOMICTBA.
Teopema o nmenenun ¢ ocratkoM. HOJl m HOK nensix umcen. Anroputm EBknupa. Bzaunmno
npoctele yucia. Ilpocteie u cocTaBHble umciia. becKOHEYHOCTh MHOXKECTBA IMPOCTHIX YHCEIL.
OcHoBHast TeopeMa apu(pMETHKHU U cieCTBUS U3 He€. OTHOIIEHHE CPABHUMOCTH 10 HaTypaJbHOMY
MOJTyJII0 Ha MHOXECTBE IeJIBIX YHCEeIl U ero CBOWCTBA. MHOXECTBO KJIACCOB BBIUETOB Zn.
OcHoBHbBIE ajredpanvecKue CTPyYKTyphbI
bunapnas anreOpanueckas onepamus U e€ cBoicTBa. HelTpasbHbIE 1 CUMMETPHYHBIE SJIEMEHTHI,
ux cBoicTBa. Omnpenenenye, NpUMEPsl U MPOCTEHIINE CBOWCTBA IpymIl. ['pynmnbl MOJACTAHOBOK H
kjgaccoB BbrueToB. [loarpymmel.  CmexHble Kilacchl U Teopema Jlarpanxka. M3omopdusMbel u
romoMmopdusmel rpynm. OnpezaeneHue, NpUMepsl U MpocTeie cBoiictBa kojen. [logkonsna u
uaeansl kKoJbla. [lone kak 4acTHBIM ciydaid KOJblia: IPUMEpPHl W mpocteime coiicTBa. [lone
KOMIUTIEKCHBIX 4Hcell. AnreOpamdeckas (opma KomruiekcHOTo uwmcia. CBOWCTBA omepanuu

KOMIIJICKCHOT'O COIPSIPKCHU. FGOMeTpI/I‘-ICCKOG MMpEaACTaBJICHUC KOMIIJICKCHOT'O quciia.



Tpuronomerpuyeckas Gopma KOMIUIEKCHOTO 4Hcia. J[eHcTBUS HaJ KOMIUIEKCHBIMH YHCIAMH B
Tpuronomerpuueckot popme. @opmyna Myaspa. V3BieueHrne KOpHEH U3 KOMIUIEKCHBIX YHCET.
3 cemecTp

Teopusi MHOTO4JIEHOB

Konb110 MHOTOWIEHOB OT 0JIHOM Hen3BecTHOW. CTeneHb MHOTOUIEHA U €€ CBOMCTBA. MHOIOUJIEHbI
HaJ nosueM: Jienenue ¢ ocratkoM, HOJ[ MHOrousieHOB, pa3ioyKeHue MHOTOUIEHa Ha HEPUBOJUMbIE
mHoxutenn. Teopema besy. Cxema I[oprepa. MHorowneHsl HajJ 00JacTbiO IEIOCTHOCTH:
KOJINYECTBO KOPHEH, (GYHKIMOHAIBHOE U alredpanyeckoe paBeHCTBO MHOrouwieHoB. dopmanbHas
IPOM3BOJIHAs MHOIOWIeHa M KpaTHble KOpHM. OcCHOBHas Teopema anreOpsl. Pasznoxxenue
MHOIOWIECHA HaJ IIOJIEM KOMILJIEKCHBIX YMCEJI Ha HEIPUBOAMMBIE MHOXHUTeIU. Teopema Buera.
Pemenune ypaBHenudt 3-ii u 4-ii creneHu. HenpuBoauMble MHOrOUWIEHBI HaJ  IOJIEM
JEHUCTBUTENBHBIX 4ncen. HaxoxaeHne paluOHAIBHBIX KOPHEH MHOIOWIEHAa C  LEJIbIMU
ko3pduuuentamu. HenpuBoauMble  MHOTOYIEHbI HaJ  IOJEM  palMOHAJIBHBIX  YHCEIL.
Anrebpanueckue pacmupeHus mnoneil. M30aBnenue oT anreOpanmyecKold HPPalMOHATIBHOCTH B
3HaMmeHarene Apoou. Ilpumepsl reomeTpuueckux 3ajad, CBOJSIIMXCA K  YPaBHEHUSAM,
Hepa3pelluMbIM B KBaJpaTHbIX paaukanax. AnreOpauyeckue M TPAHCLEHJEHTHbIE YHCIA.
[TocTpoeHne Koabla MHOTOWIEHOB OT HECKOJIBKMX NEPEMEHHBIX. CUMMETPUYECKUE MHOTOUJICHBI.

HpI/IMeHeHI/Ie CUMMCTPUUCCKHNX MHOT'OYJICHOB K PCIICHUIO CUCTEM ypaBHeHI/II\/JI.

3. IlepedyeHb y4yeOHO-MeTOAMYECKOI0 o0ecnedyeHUsl I CAMOCTOATEIbHOH padoThI

oﬁyqammnxm Mo AMCHMIIJIMHE

CamocrosiTenbHast paboTa CTyJIEHTOB siBIsieTcsl 0co0oil (opmoi opranuszanuu y4eOHOTO
npoliecca, MpeJACTaBsioNIas Cco0OHW IUIaHUPYEMYI0, MO3HABAaTENIbHO, OPraHU3ALUMOHHO U
METOJUYECKH HAIPABIAEMYIO JEATENbHOCTh CTYIEHTOB, OPUEHTHUPOBAHHYIO Ha JOCTH)KEHUE
KOHKPETHOIO  pe3ynbTara, OCYHIECTBIsseMyl0 0e3  NOpsMOM  IOMOILIM  IpernojaBaTels.
CamocTtosTenbHass padoTa CTYAEHTOB SBISETCS COCTaBHOW YacThlO Y4eOHOM paboThl M HMeeT
LENBI0 3aKperyieHHe U YriayOJIeHHe IOJIyYeHHBIX 3HAaHUM M HaBBIKOB, MOMCK M NpHOOpeTeHue
HOBBIX 3HaHMH, a TaK)K€ BBHIIIOJHEHHE YUEOHBIX 3a/laHUM, MTOATOTOBKY K MPEACTOSIINM 3aHATUSAM U
sk3ameHy. OHa mpeaycMaTpUBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HaAMHCaHHE JIOKJIA/IO0B,
BBITIOJTHCHUE TBOPUCCKHUX, MHAWBHUAYAJIbHBIX Sa,ZIaHI/Iﬁ B COOTBCTCTBUHU C yqe6H0171 HpOFpaMMOfI
(TeMaTUYeCKUM IJIAHOM H3YUYCHMs JUCHUIUIMHBI). Tema JUIsl TaKoro BBICTYIJICHHS MOXKET OBITh
IpeJUIo’keHa TpernojaBaTeseM Wid u30paHa caMUM CTYACHTOM, HO MaTepuall BBICTYIUICHUS He
JIOJDKEH TyOIupoBaTh JICKIIMOHHBIN MaTepuall. PedepaTuBHbIi MaTepran CIIyKUT JOMOTHUTETHHON
uHpopmanuei Uit paboThl Ha NMPAaKTUYECKUX 3aHATHAX. OCHOBHAs LieNb JAHHOTO BHJA pabOThI

COCTOUT B 00YYEHHUH CTYACHTOB METOJIaM CaMOCTOSATEIbHOM paboThl ¢ yueOHBIM MaTepuanom. Jlis



MOJHOTHl YCBOGHHsI TEM, BBIHECEHHBIX B IpaKTHYeCKHWe 3aHATHs, TpeOyercs pabora ¢
nepBorcTouHukamMu. Kypc mpemycMaTpuBaeT —CaMOCTOATENBbHYIO paboOTy CTYIEHTOB  CO
cenuanbHOi  smTteparypoid. CremyeT OTMETHTh, YTO CaMOCTOATENbHAas paboTa CTYAEHTOB
pe3ysbTaTMBHA JIMIIb TOTJA, KOTJAa OHA BBIIONHACTCS CHCTEMAaTHYECKH, IUIAHOMEPHO U
1eJICHANPaBICHHO.

3amaHust ISl CaMOCTOSITENIbHON pabOoThI MPEeayCMaTPUBAIOT UCIOIB30BAHUE HEOOXOAUMBIX
TEPMUHOB U TMOHATUH MO Mpobiematuke Kypca. OHM HalEIMBAIOT Ha MPAKTUYECKYIO paboTy IO
NPUMEHEHHIO M3y4aeMOTo MaTepHaja, MOUCK OMOimorpapuyueckoro marepuana M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(OPMAINH, WIUTIOCTPATUBHBIX MaTepHAIOB. 3alaHMs 10 CaMOCTOSTENbHON padoTe
JAIOTCS TI0 TEMaM, KOTOPbIE TPEOYIOT JOMOTHUTEIBHON MPOPAOOTKH.

OOmmii 00beM CaMOCTOSITENFHOW paboOTBHl CTYASHTOB 10 JUCHUIUIMHE BKIIOYACT
AyZUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIILHYIO pabOTy CTYACHTOB B TE€UEHUE CEMECTpa.

AyauTopHas caMoCTOsATeNbHas padoTa OCYHIECTBISICTCS B ()OPME BBIMOJIHEHHS TECTOBBIX
3aJaHuid, Keiic-3aJa4, MHChMEHHBIX NPOBEPOUYHBIX paboOT Mo JUCHUIUIMHE. AyIUTOpHas
caMmocTosiTeNbHas pabota oOecriedyeHa 0a30il TECTOBBIX MaTEpUANIOB, Keic-3alad IO paszenam
JMCIUTIIHHBL.

BueaynuTtopHas camocrosiTenbHas paboTa ocymecTBisercs B hopmax:

- MOJITOTOBKH K YCTHBIM JIOKJIa/1aM (ITOATOTOBKA pedepaToB);

- pemeHne 3a7a4 (JOMaNIHUX 3a/IaHMi) TI0 U3y4aeMbIM TEMaM;

- BBITMOJIHEHUE TPYNIOBBIX MHTEPAKTUBHBIX 3a/laHUM.
OC-1. KontponbHas padota Ne 1

[TpumepHBIif BapuaHT KOHTPOJIbHOU paboThl Ne 1

CucreMbl JIMHEHHBIX YPaBHEHHIT M MATPULbI

Bapuanr 1.
1 2 3 4
-1 0 3 4
1. Beraucnute onpenenuTens .
-1 -2 0 4
-1 -2 30
2 31 1 20
2. Pemmre ypaBuenmne: [0 -1 1|-X=/0 1 O
0 11 3 01
2X+3y—-2z=3
3. Pemmre no mpasuity Kpamepa <X+ Yy -3z =2
2x+4y-4z=1

Bapuanr 2.



210 3 4 5
l.Ilycte B=|1 0 1|,C=|1 3 2|, A=BC.Haiigure onpeaenuTeab KaxI0i MaTPUIBL.
511 -1 10
2111
> Hai 6 _ 0111
. Haiimure MaTpuiry, 0OpaTHYIO K MaTpHIIC: 00 3 1l
0 001
X+3y—-2z2=3

3. Pemure o npaBuity Kpamepa <2X+y—-3z2=2 .
2x+4y—-4z7=1
OC-2. KontponbHas padota Ne 2
KoHeuHoMepHBbIe BEeKTOPHBIE POCTPAHCTBA
Bapuanr 1.
1. BeluucTHTEe paHT CUCTEMBI BEKTOpOB: a1=(2, 1, 2, 1), a2=(1, 2, -1, 3),a3=(3, 1, 2, 1), as = (1,
0,0, 2).
2. Haiinute QpyHIaMeHTaIbHYIO CHCTEMY PEIICHUH CHCTEMBI JINHEHHBIX OTHOPOAHBIX YPAaBHEHUH.
2x1—4x +5x3+ 3x4 =0
3x1—6x2 +4x3+2x4 =0
4x1—8x2 + 17x3+ 11x4 =0
Bapuanr 2.
3. Haiiaure xoopmunatel Bekropa a=(1,2,2,3) B Oasuce b1=(1,1,1,1), b2=(1,1,1,0),
bs=(1,1,0,0),ba=(1,0,0,0).
4. Pemmmte cucteMy JIMHEHHBIX YpPAaBHEHUH:

2%y —3xy - 4x;— x, =
2xl — 3x, + 2):3 -+ 3»\5i = 2,

OC-3. KonTpoawsHas pabora Ne 3

JInHeiiHble 0TOOpa:KeHUs U JMHEHHbIe 0NepaTopbI

1. BwiicHuTe, SBISETCS JHM JaHHBIA omeparop JIUHEHHBIM. Eciam 3TO BO3MOXXHO, HAWTH €ro
matpuity B 6asuce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.

a) A(x1, x2, x3) = (x1 + x2 + x3, X1 + X2 — X3, X1 — X2 + X3)

0) A(x1, x2, x3) = (x1 + x2, X1 — X3, 2X1X2).

2. Haiigute COOCTBEHHbBIEC 3HAYCHHUS M COOCTBEHHBIC BCKTOPBI JIMHENHOT O orneparopa, 3aJaHHOTO B

4 1 -6
HEKOTOpOM Ga3uce JIMHEWHOTo pocTpancTBa Hag R marpuneit A=4 0 —4 .
4 0 -6

OC-4. KoutponbHas padota Ne 4



Bapmuanr 1.
1. Haiimure AUB, AN B, A\B, A, B\A, eciu A = (2, 4), B = [4, 5]. U306pasure Ha rpaduke
JleKkapToBbI Ipou3BeaeHuss A x Bu B x A.
2. MeroaoM MaTeMaTHYECKON HHIIYKIIUHU JTOKKUTE, YTO:
a)Sh=1+4+7+...+(3n-2)=%nBn-1);
3. buHapHOe OTHOIIIEHUE 33aHO HAa MHOXKECTBE Iap JICHCTBUTEIBHBIX YUCEIl. BRISICHUTE, SBISICTCS
JI1 OHO OTHOIIIEHUEM SKBUBAJICHTHOCTH WJIM OTHOIIICHUEM ITOPSIIKA.
a)(@,b)p(c,d)< a<cab<d
4. OxapakTepusyhTe COOTBETCTBUS (OTOOpaKEHHUS ), ACHCTBYIOITNE HA MHOXKECTBE
neiicTuTensHbIX uncel: a) Xfy < 1= x% + y2; 6) Xgy <> Yy = COS X.
5. Haiimure xommosumuu g - f, fog: f(x) =x? + 5, g(X) = cos Xx.
Bapuant 2.
6. Bersicaure, cnpaBemuo au paBeHcTBo A\(B\C) = (A\B)\C.
7. MeTronoM MaTeMaTUuueCKOM UHIYKIUU TOKAXKUTE, UTO:
8" — 1 naneno genurcs Ha 7.
8. BeisicHHTe, ABISCTCS U OMHAPHOE OTHOIICHUE P, 33JJaHHOS HA MHOXKECTBE LIEJIBIX YHCEI
CJIEIYIOIIUM 00pa3oM:

m p N < (9m — n) nenutes Haneno Ha 4,
pedIeKCUBHBIM, CHMMETPUYHBIM, TPAH3UTUBHBIM, aHTUPE(PIICKCUBHBIM, aHTUCUMMETPHYHBIM,
OTHOIICHHEM SKBHBAJIEHTHOCTH, OTHOILIEHUEM TOPSIIKA.
9. Iycrs A=1{0, 1, 2, 3} B mMHO)kecTBO B = {1, 2, 3, 4}. OtoOpaxenue S: A — B 3amano
crenyromm obpazom: S = {(0, 4), (1, 2), (2, 3), (3, 4)}. SIBuseTcs IU OHO CIOPHEKTHUBHBIM,
WHBEKTUBHBIM, OMEKTHBHBIM?
10. dokaxwure, 9TO IJIsl TaHHBIX (PYHKIMI CyIIECTBYIOT 0OpaTHbIe (QYHKIIMH U HAWIUTE UX.
a)f:R> R, f(X)=4x-2; 0)f:R—>R" f(x)=¢"
OC-5. KonTponsHas pabora Ne 5
Teopus xeaumocTu
1. Haitnure HO u HOK uucen a = 318 u b = 477. Haiitu uensie x, y, Takue, 4To:

HO/I(a, b) = ax + by.

2. C xakuM HaWMEHBIITMM HEOTPUIIATEIIFHBIM YHCIIOM CPABHHMO YHCIIO @ TI0 MOJIYIIO 7.
a)a=342;0) a =-23?
3. Tlepeuncnute Bce KJIacChl BRIUETOB MO0 MOy o 6. K kakoMy kinaccy MpUHAATIEKUT yucio 1537
YkakuTe HEe MeHee TpEX IOJNIOKHUTEIBHBIX W TPEX OTPHUIATENIBHBIX 3JEMEHTOB JUIsl Kjacca,
MOPOXKAEHHOTO AJIEMEHTOM 4.
OC-6. KonTponbhas padota Ne 6

OcHoBHbIE asiredpanvecKue CTPYKTYphI



1. BBISICHI/ITG, SABJIICTCA JIM MHOXKCCTBO LCJIBIX YUCCIT KPATHBIX 7, rpynnoi/i OTHOCHUTCJIBHO

CJIOKEHMSI, TPYNIONA OTHOCUTEIBHO YMHOKEHUS, KOJIBLIOM, I10JIEM?

2. BslscHHTE, SBISIETCS M MHOXKECTBO 4mcen BUaa {a+b+/3|a, b € Z} rpynmoii oTHOCHTETBHO
CJIO’KEHUS, TPYIIIIOH OTHOCUTEIBHO YMHOXKCHHUS, KOJIBIIOM, ITOJIeM?
3. Bsmuncmure i*®.

4. Haiinure Bce KOMIUIEKCHBIE KOPHU ypaBHeHHUs x° + x + 2 = 0.

1-i

5. BblukciaMTe KOPHH 3 —2 )i \/é U pe3yJIbTaT 3aMKiCaTh B TPUTOHOMETPHUYECKOHN opme.
-2+

6. ['eoMeTpruecKH ONMUCATh MHOKECTBO KOMILJICKCHBIX YHCEI Z, JUIS KOTOPBIX |2 — 1| = 6.

Teopust MHOTO4YIEHOB

OC-7. KontponbHas padota Ne 7

Bapwuanr 1.

1. Haiinure yacTHOE M OCTaTOK OT jeneHns MHorounena f (X) = x* + x* + 2x? + x + 1 Ha MHOTOUNIEH
g(x) =x®—2x* +x - 2.

2. Ucnonwsys cxemy opuepa, pasznoxute muorounes f(x) = 2x® + x* + 3x® + 2x2 - 3x — 3 no
crenensam (x — 4).

3. HaiimuTe Bce KOMIUIEKCHBIE KOPHHU ypaBHeHHs x° — 3x% + 1 = 0.

4. C momouibio MPOU3BOAHOMN OTIEIUTH HETPHUBOMMBIE KPATHBIE MHOKUTEIIN MHOTOYJICHA!

f(x) =x°+3x* — 6x°— 10x* + 21x — 9.

Bapuanr 2.

5. Haiitu HOJl 1 HOK muorounenos f (X) =x* + x* + 22 + x + 1 mg(X) = x> — 2x2 + x - 2.

6. Hcnoms3ys cxemy I'opaepa naitaure f (), roe f = 4x3 + x%, a=-1—1i.

7. Haiizute Bce palMOHAJIbHBIE KOPHUM MHOTOWIEHAa M Pa3JOXKUTh €ro Ha MHOXUTEIH,
HEMPHUBOANMBIC HAJT TIOJIEM parnoHaNbHbIX yrcen f (X) = 20x°— 72x* + 57x% — 75x% + 37x — 3.

8. HaiimuTe Bce KOMIUIEKCHBIE KOpHHU ypaBHeHus: x* + 8x% + 15x2 —4x -2 =0.

OC-8. KonTponsHas padora Ne 8

235
1. M36aBbTech OT HPPALMOHATLHOCTH B 3HAMEHATEIE: === .
325 + 436 +1
2. Bripazure MEOrOuneH f (X1, X2, X3) = 2x12x2%+ 2x12x32 +2x2%x3% uepe3 OCHOBHBIE
(371EMEeHTapHbIE) CHMMETPHYECKHE MHOTOUIICHBI.

3. Haiiaute cymmy Ky60B kopHeil Morounena f (x) = x2 — 3x + 1.

ﬂfl}l CAMOCMOAMENBHOU HOOZOMOBKU K 3AHAMUAM HO 0“6‘”“”}1“”8 pekomelwyemc;l

UCnob3o6amos yueﬁno-memm)uqecmte mamepuaiiol:



1. YepeBatenko O.M., Panees C.M., I'myxoBa H.B., KyeBmmnoBa A.H. OcHoOBBHI
BhICIIEH anreOprl. YueOHoe mocodue. — YibsiHoBck, DI'BOY BO, 2020. — 60 c.

2. I'myxoBa H.B., Yepearenko O.M. JluneitHas anre6pa. YueOHoe mocobme. —
Viesgaosck, ®I'BOY BO, 2019. — 40 c.

3. I'myxosa H.B., UepeBatenko O.U., I'pumnna C.A., Kypenesa T.H. OcHoBbI Teopun
anreOpanyecKux CTpyKTyp. Yuebnoe nmocodue. — YupsiHoBck, PI'6OY BO, 2019. — 23 c.

4. I'myxoBa H.B., UepeBatenko O.M. AnreGpa. Yacts 4. AnreOpa MHOTO4JIEHOB Y4eOHOE
nocobue. — Yaeganosck, ®I'BOY BO, 2017. — 42 c.

5. KaprioBa C.A. Anrebpa u Teopus uncen. YacTts 1. opraHu3alimOHHO-METOANYECKUE
MaTepuaibl A1 CTYI€HTOB 3a0YHUKOB. — YIIbsiHOBCK, YI'TIVY, 1998. — 24 c.

6. Wnbszosa J1.3. Anrebpa u Teopust uncen. YacTs 2. opraHu3aiimOHHO-METOUYECKHE
MaTepUalIbl U1l CTYACHTOB 3a0YHUKOB. — YIIbSIHOBCK, YII'TIY.

7. boromonoa 1.B., Unbs3oBa J.3. Anre6pa u Teopus uncen. Yacts 4. opraHu3aiuoHHO-
METOJIMYECKHE MaTepHalIbl ISl CTYIEHTOB 3a04YHUKOB. — YIbsHOBCK, YII'TIY, 1999. — 24 c.

8. ['myxo B.I1., Unps3oBa J1.3. 3amaddauK-IpakTHKYM IO anredpe u Teopuu uncen. Yacts 1. —
Viegaosck: Yl TIV, 1996. — 58 c.

9. UnbszoBa [1.3. 3apauHuK-IpakTUKYM 0 anredpe u Teopuu uucen. Yacts 2. — YIbSHOBCK:

Yal'lly, 1999. — 36 c.

5. IIpuMepHbIe OLlEHOYHbIE MAaTepPUAJIbI /ISl IPOBEIeHUs TEKYLero KOHTPOJIsl yCIeBaeMOCTH

/| HpOMeHCYTO‘{HOﬁ aTrreCcTalumn oﬁyqaloumxca mo JUCHUIIJINHE

Oprann3anus v NpoBeeHNE aTTeCTALIMU CTyAeHTa

®I'OC BO B COOTBETCTBUM C NpPHUHLMINAMU bOJOHCKOro mnpouecca OpHUEHTHPOBaHbBI
MPEUMYIIECTBEHHO HE Ha COOOIIEHHE 00yYaroleMycsi KOMIUIEKCa TEOPETUUECKUX 3HAHWM, HO Ha
BbIpa0OTKY y OakajiaBpa KOMIIETEHIIMM — TMHAMUYECKOro Habopa 3HAHWUN, YMEHUH, HAaBBIKOB U
JMYHOCTHBIX KayecTB, KOTOPHIE MO3BOJISAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPyZa ¥ YCHENHO NPpOopeCCHOHATIBHO PEATN30BbIBATHCS.

B npormecce ornenkn O6akamaBpoB HEOOXOJMMO HCIONB3YIOTCS KaK TPAIWIIMOHHBIE, TaK U
MHHOBAIIMOHHBIE TUIIBL, BUBI U (HOpMbI KOHTpOJIS. [Ipy 3TOM mocTeneHHo TpaauiliOHHbIE CPEeICTBA
COBEpPUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO IIOAXO0/a, a HWHHOBALIMOHHBIE CPEICTBA
aJaNTHPOBAHbI JJI IOBCEMECTHOTO PUMEHEHUS B POCCUMCKON BY30BCKOM MPAKTHKE.

Ileqs npoBegeHHMsi aTTecTAMM — IPOBEPKAa OCBOEHHUS 00pa30BaTENbHON MpPOrpamMMbl

JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBaHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.



IIpomMe:kyTOYHAA aTTeCTALMA OCYLIECTBIISETCS B KOHLE CEMECTPA U 3aBEPIIACT U3YUCHUE
JUCLUTUIMHBL, TIOMOTAaeT OLIEHUTh KPYIHBIE COBOKYIHOCTH 3HAaHUM M yMEeHMH, (hopMHpOBaHHE

ONpECaACIICHHBIX KOMIICTCHITUH.

OHCHO‘IHBIMI/I cpeacTBaMu TCKYHICTO OLCHUBAHUWA SABJIAOTCA: OOKJAA, TCECTbI IIO0
TCOPCTUUCCKHUM BOIIPpOCAM JUCHUIIIMHBI, 3alMUTa MMPAKTHYCCKUX pa60T " T.II. KOHTpOHL YCBOCHHA
Marcpuraia BCACTCA PEryIsIpHO B TCUCHHUEC BCETO CCMCECTpa Ha IMPAKTUYCCKUX (CCMI/IHapCKI/IX,

71a00paTOPHBIX ) 3aHATHUSX.

No CPEJACTBA OUEHUBAHUSI, OO0pazoBaTenbHbIE
/i UCTIOJIb3YEMbIE JIJISl TEKYIIETO OlCHUBAHUS Pe3ysbTaThl JUCIUTUINHBI

II0Ka3aTcCiiAa (bOpMI/IpOBaHI/ISI KOMIICTCHLIN

OuneHovHbIe cpecTBa IS TeKyIeH OP-1. 3Haer METObI KPUTUUECKOTO
aTTecTaluu aHaM3a u CUHTE3a HHPOPMALIUU
OC-1 Konrponbnas padora Ne 1 OP-2 YMeeT nIpUMEHSATh CUCTEMHBIH
OC-2 KontponsHas padora Ne 2 NOAXOM ISl PELICHUS TOCTABJICHHBIX

OC-3 KonrponbHas pabora Ne 3 sajad

OC-4 Konrponbias pabota Ne 4 OP-3 Bnazeer HaBbIKamMu pedieKcuu

OC-5 Kontponbhas padota Ne 5 IO TIOBO/TY COOCTBEHHOM U Uy>KOH

0C-6 KOHTpOHBHaﬂ pa60Ta No 6 MBICIIMTEIIBHOU JACATCIIBHOCTHU

OC-7 KontposnbHas pabota Ne 7 OP-4. 3HaeT ponb 1 MecTo

OC-8 KontponpHas padora Ne § MaTeMaTHKH B OO KapTHHe

HAay4YHOI'O 3HAaHH,

OP-5. 3Haer CTpyKTYypy, COCTaB |

o TUAAKTUYCCKHUE CAMHUIBI CO KaHUA
OuneHovHnblie cpeacrea AJisi MPOMEKYTOYHOH FRAHHL Acp

IIKOJIGHOTO Kypca MaTEMATHUKH.
aTTecTAlMH OJIbHOTO KypC ©

(Ax3amen) OP-6 yMeer OCYHIECTBIATE OTGOP

0OC-9-11 Dk3ameH B hopMe YCTHOTO YUEOHOrO  CONCpXKAHMS Ui €ro

coBeceToBaHms peamu3alid B pa3iMuHbIX (opmax
OoOyyeHHsI B COOTBETCTBUM  C
COBPEMEHHBIMU  TpeOOBaHHUSMH K
00pa3zoBaHUIO.

OP-7 Bageer nelicTBUEM
MIPOEKTHPOBAHUS PA3TIMYHBIX (hOpM

y4eOHBIX 3aHSTUH,

OP-8 BnazeeT HaBBIKOM MPUMEHEHUS




pa3IMYHBIX METO/OB, TNPHUEMOB U
TEXHOJIOTHI B O0OYU4EHUU MaTeMaTHKe.
OP-9. 3HaeT  XapaKTEPUCTUKY
JUYHOCTHBIX, pPEeIMETHBIX u
METaINpeMETHBIX pe3yJbTaTOB B
KOHTEKCTE O0yUeHUS] MAaTEeMAaTHKE;
OP-10. Bnazgeet HaBBIKOM
NPUMEHEHUS PA3INYHBIX METOJIOB,
MIPUEMOB U TEXHOJIOTUI B O0YUCHUN
MaTeMaTHKe.

OP-11 Ymeer oka3biBaTh
MEeIarorn4ecKyro MOAEPKKY
00yJaronmMcs B 3aBUCUMOCTH OT UX
00pa3oBaTeNbHBIX PE3yIbTATOB;
OP-12  Ymeer  oOpraHu3OBbIBATH
y4eOHBIN mporecc c
UCII0JIb30BAaHUEM BO3MO>KHOCTEH
oOpa3oBaTesbHOI cpelbl JUIst
pa3BUTHsI WHTEpeca K TMpeIMeTy B
paMKax YpPOYHOH M BHEYPOYHOMU
JeSATEIbHOCTH.

OP-13. Bnaneer HaBbIKaMu
OpraHU3alliK U POBEICHUSI 3aHITHH C
HCTIOJIb30BAHUEM BO3MOXKHOCTEM
00pa3oBaTeNLHOM Cpe/Ibl st
JOCTIKEHHUST 00pa30BaTeIbHBIX
pE3yBTATOB U O0ECTICUEHHSI KaueCTBa
y4e0HO-BOCIIUTATEILHOTO TIpoIiecca

CpCACTBAMU MATCMATHUKU.

OnucaHve OLEHOYHBIX CPEACTB H HEOOXOAMMOTro 00OpYyIOBaHHS  (JIEMOHCTPAIMOHHOTO
MaTepuana), a TaK >Ke TNPOIEAypbl W KpPUTEPHH OLIEHWBAHUS WHIUKATOPOB TOCTHIKEHUS
KOMIIETEHIIMM Ha Pa3lIUYyHBIX dTamax ux (opMHpoBaHMs B MpOIECCE OCBOCHHUS 00pa3oBaTENIbHOM
porpaMMel TpesacraBieHbl B DoHE OIEHOYHBIX CPEICTB AJIs TEKYIIEro KOHTPOJISI yCIIEBaeMOCTH

u HpOMe)KYTOqHOfI aTTeCTalluy 10 JUCIUIIIINHC.



Mamepuansi, ucnons3yemole 011 MEKyuLez0 KOHMPOJia yCHeeaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'IBI 1A OpraHu3aliuu TeKymeﬁ arTeécTaluu npcaCcTaBJICHBI B m5 IIporpaMmal.

Mamepuaﬂbl, ucnonssyemole ons RPOMENHCYMOUHO020 KOHmMPOJia ycnesaemocmu

odyuarowuxca no oucyuniune

IIpumepHBbIii IEpeYeHb BONPOCOB K IK3aMeHY
1 cemectp

CucreMbl JTUHEHHBIX YPABHEHU U MATPULIbI
1. Marpuiisl u onepamnuu HaJl HUMH (CBOMCTBA onepariuii, mpumepsl). Konbiio matpuil.
2. 3Hak noactaHoBku. Omnpenenurensb KBaJApaTHOW MaTpuilbl. BeluucieHue omnpeaenuTeneit
BTOPOT'O U TPETHETO MOPSAKA.
3. OcCHOBHBIE CBOWCTBA ONPEACITUTEIICH.
4. MuHopsl u anreOpanyeckue IONONHEHUs. PasnokeHue ompenenurens MO CTPOKE WU
CTONIOY.
5. OO0patHas maTpuIa, cocoObl €€ BEIYUCICHHUS.
6. Cucrembl nMHEHHBIX YypaBHeHHH. COBMECTHBIE W HECOBMECTHBIEC, OIPENEICHHBIE U
HEOIPEETIEHHBIE CUCTEMBbI JINHEHHBIX YPABHEHUN.
7. 3anMch M pelleHHe CHCTEMBbl N JIMHEHHBIX YpaBHEHUH C N MEpEeMEHHbIMH B MaTpPHYHOU
dopwme. IIpaBuno Kpamepa.
KoneuHoMepHBbIe BEeKTOPHbBIE POCTPAHCTBA
1. TIlpumepsl u npocreinye CBONCTBA BEKTOPHBIX MPOCTPaHCTB. AprudmMeTnyeckue BEKTOPHbIE
IIPOCTPAHCTBA.

JIuneiiHas 3aBUCMMOCTb CUCTEMBI BEKTOPOB.

basuc u paHr KOHEYHOM CUCTEMBI BEKTOPOB.

Pa3noxxeHue BekTopa 1o 6asucy.

2
3
4
5. basuc u pazmMepHOCTh KOHEYHOMEPHOT'O BEKTOPHOT'O IPOCTPAHCTBA.
6. Panr matpuiel. CiocoObl €ro BHIYUCICHHUS.

7. Kputepuit COBMECTHOCTU CUCTEMBI TMHEWHBIX YPABHEHUH.

8. DmemeHTapHbIe TIpeoOpa30BaHUs CUCTEMBI JIMHEHHBIX ypaBHeHUH. [IpuBeaeHne MaTpUIIbl K
CTyIIEHYaTOMY BUAy. PellleHne cucreMsl TMHENHBIX ypaBHEHUN MeTonoM [ aycca.

9. OgpHoponHas cucTeMa JMHEHHBIX ypaBHeHHMH. CBs3b pelIeHU HEOJHOPOAHOM U
aCCOLMMPOBAHHOM C HEM OJJHOPOIHOU CHUCTEMBI.

10. IMToampocTpaHCTBa, KPUTEPHMA MOITPOCTPAHCTBA, TPUMEPHI.

11. TonmpoctpaHcTBO (QyHIAMEHTAIBHOM CUCTEMBI PELICHUH OJHOPOIHONW CUCTEMBI JIMHEHHBIX



YpaBHEHUM.

12. EBxknnmoBo BeKTOpHOE mpocTpaHcTBO. Hopma BekTopa. VYrom MexIy BEKTOpaMHu.

OpTOHOPMHUPOBAHHBIN Oa3uC.

JIuHeiiHbIe 0TOOPaKeHU U JIMHEHHbIE ONepPaToPbI

1. JluneiiHple OTOOpaK€HUS] W JMHEWHBIE OINEPAaTOPhl BEKTOPHBIX MPOCTPAHCTB, MPHUMEPHI,
IIPOCTEUIIINE CBOKCTBA.

2. Slnpo m o6pa3 MMHEHHOTro 0TOOpaKEHUS.

3. Marpuna nuHEHHOro omeparopa OTHOCUTEIBHO [aHHOro Oas3uca, e€e H3MEHEHHe Ipu

nepexoze K Apyromy 0asucy.

4. CoOcCTBeHHBIE  BEKTOpPBI M COOCTBEHHBIC  3HAUEHHUS  JIMHEWHOTO  Oleparopa.

XapakTepuCcTUYECKOE ypaBHEHUE.

2 cemecTp
DJIeMeHTbI TEOPHH MHOKECTB
1. Onepauuu Hajg MHOXKECTBaMU, UX CBOICTBA.
2. Metoa MaTeMaTU4YeCKOM UHTYKITUH.
3. bunapHbple OTHOIIEHMS HAa MHOXECTBE, HUX cBoictBa. Ormepauuu HaJa OWHAPHBIMU
OTHOULIEHUSIMH.
4. OtHoueHue 3kBUBaNIeHTHOCTH. [locTpoeHne pa3oueHss MHOXKECTBA 110 SKBUBAJICHTHOCTH.
5. Ompenenenue, MpUMEpPbl U BUIBI OTOOpakeHU# (cooTBeTcTBHi, (PyHKuMil). Kommosurms
0TOOpaxKeHuii, e€ CBOCTRA.
6. Obparnoe oToOpakenue. Kpurepuii 00paTuMocTé 0TOOpaKeHUsI.
Teopus neaumocTu
1. OtHomeHNe NeIMMOCTH HalleJI0 Ha MHOXECTBE IIeJIBIX YHCEeN U €ro ImpocTeiine cBOMCTBA.
Teopema 0 1e€I€HUH C OCTATKOM.
2. HO u HOK nenwix uncen. Anroput™m EBkiuaa. BzanmHao mpocTeie dncna.
3. IlpocThie u cocTaBHBIEC YKcla. BeCKOHEYHOCTh MHOKECTBA MTPOCTHIX YHCEI.
4. OcHOBHas TeopemMa apu(pMETUKHU U CIEJCTBUS U3 HEE.
5. OTHOIIEHHE CPaBHUMOCTH MO HATYPaJbHOMY MOJYJIO Ha MHOXKECTBE LIEJBIX YHCET U €ro
cBOMCTBAa. MHOECTBO KJIaCCOB BBIUETOB Zm.
OcHoBHbIE ajiredpanvecKue CTPYKTYpbI
1. bunapnas anreOpandeckas omnepanus u e€ cBoiicTBa. HeWTpanbHble M CHMMETpPUYHBIE
AIIEMEHTBI, UX CBOMCTBA.
2. OmnpeneneHue, mpuMEPbl U MPOCTEUINIE CBOMCTBA TPyMIl. ['pyIIbl MOJCTAHOBOK M KJIACCOB
BBIYETOB.

3. Hoarpynnsl. CMexHbIE K1acchl U Teopema Jlarpanxa.



4. Vzomopdu3mMbl 1 TOMOMOP(U3MBI TPYIIL.
5. Ompenenenue, npUMepsl U IPOCTEMIINE CBOMCTBA KOJIELI.
6. [loakompla ¥ UaEANBI KOJIBLIA.
7. Tlone Kak 4acTHBIN CiTydail KOJbIa: IPUMEPHI U IPOCTEHIITNE CBOMCTBRA.
8. Ilome koMIUIEKCHBIX umced. AnreOpamueckas ¢opma KoMIUIGKCHOro uyucia. CBoiicTBa
orepanuy KOMIUIEKCHOTO CONPSKEHUS.
9. 'eomeTpuyeckoe TMpenCTaBIEHUE KOMIUIEKCHOTO 4YHWcna. TpuroHomerpuueckas ¢opma
KOMILIEKCHOTO YHCIIA.
10. JleiicTBUs HaJ KOMILJIEKCHBIMU YHCJIAaMH B TpUroHoMmetrpuueckon popme. @opmyna Myaspa.
11. M3BneueHue KOpHEN U3 KOMIUIEKCHBIX YHCEIL.
3 cemecTp
Teopust MHOTO4JIEHOB
1. Komnblio MHOTO4IEHOB OT OJIHOM Hen3BecTHON. CTeneHb MHOTOUJICHA U €€ CBOICTBA.
2. MHorowieHsl Haja TMoyieM: JeineHue ¢ octarkoMm, HOJl MHOTOWICHOB, pa3JIOKCHHE
MHOTOWJIEHA HA HETTPHUBOAUMBIC MHOKHUTEIIH.
3. Teopema besy.
4. Cxema 'opHepa.
5. MmuorowieHsl HaJ O0JACTBIO IEIOCTHOCTU: KOJMYECTBO KOpHEH, (YHKIMOHAIBHOE U
anredpandeckoe paBeHCTBO MHOTOYJICHOB.
6. ®dopmanbHas NPOU3BOHAS MHOTOUJIEHA U KPaTHbIE KOPHHU.
7. OcHoBHas Teopema anreOpbl. PazinoxkeHne MHOrowIeHa HaJl 10JIeM KOMIUIEKCHBIX YHCeN Ha
HETPUBOIUMBIE MHOXKUTEITH.
8. Teopema Buera.
9. Pemenue ypaBHeHuit 3-it
10. Pemenue ypaBHeHUil U 4-if cTeneHH.
11. HenpuBoanMbie MHOTOYJICHBI HAJ| ITOJIEM JICHCTBUTEIHHBIX YHCEL.
12. HaxoxJeHue parmoOHATBHBIX KOPHEH MHOTOUJICHA C TeJTBIMHA KO3 QHIIHeHTaMU.
13. HenpuBoanMmble MHOTOYJICHBI HAJ] TTOJIEM PAI[HOHAIBHBIX YUCE].
14. AnreGpanueckue paclIMpeHus moJie.
15. HM36aBnenne oT anredpandeckoil UpparmoOHAIbBHOCTH B 3HAMEHATEIE IPOOH.
16. Ilpumepsl TEOMETPUYECKHX 3a7ad, CBOIIIIUXCS K YpaBHEHHSIM, HEpa3pelIMMbIM B
KBAJIPATHBIX paJHKaNIax.
17. Anrebpanueckue U TPAHCIIEHJCHTHBIEC YHCIIA.
18. IlocTpoeHue KoJblla MHOTOYIEHOB OT HECKOJIBKUX MTEPEMEHHBIX.
19. CummeTpudecKrue MHOTOUJICHHI.

20. TIpumeHeHHe CUMMETPHYECKUX MHOTOWIEHOB K PEIICHUIO CUCTEM YpaBHEHUH.



B KOHIIC U3YYCHUA JUCHUIIIMHBI IIOABOOATCA UTOI' pa6OTI)I CTYACHTOB HaA JICKIIMOHHBIX U

IMPAKTUYCCKUX 3aHATUAX IIYTEM CYMMUPOBAHUA 33pa6OTaHHBIX 0aJI0B B TEUCHHE CEMCCTpaA.

KpnTepnn OllecHMBAHUSA 3HAHUI oﬁyqamumxca o JTMCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYeHKU pabomvl 00yYaAOWUXcs

IMocermienne Pa6ora Ha
ITocemenne
. MPAKTUYECKHUX | MPAKTHYECKUX | DK3aMEH
JIEKIIAI
3aHATHH 3aHATUAX
PazbayuioBka nmo | 9 x 1=9 15x 1=15
212 6amnos 64 6amta
1, 3, BHJIaM paboT 0amnoB bamnos
cemecTpbl | CyMMapHbIil 9 6annos 24 6anna 236 GannoB 300 6ammoB
Makc. 0an max Max Max max
Ilocemenune Pabora Ha
ITocenienue
MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIeKui
3aHSITHN 3aHATHUIX
Paz6aimioBka mo 12x 1=12 20x 1=20
272 Gama 96 6amioB
2 BUJaM paboT 6amioB bannos
cemectp | CymMMapHbIi 12 6amnoB 20 6anoB 304 Ganna 400 6annoB
Makc. bamn Max max Max max

Kpumepuu oyenusanus pabomel obyuarowezocs no umozam 1, 3 cemecmpog

Ouenka Bamasl (3 3E)
«OTJIMYHOY 271-300
«XOPOIIIO» 211-270

«YZOBJIETBOPUTEIILHO» 151-210
«HEYJIOBJIETBOPUTEIILHO» 150 u meHee

Kpumepuu oyenusanus pabomel obyuaroujecocs no umozam 2 cemecmpa

Ounenka

bamaabl (4 3E)




«OTIUYHOY 361-400

«XOPOIIO) 281-360

«YIOBJICTBOPUTEIHLHOY 201-280

«HEYIOBIIETBOPUTEILHOY 200 meHee

6. MeToauyeckne yKkazaHus 1Jisi 00y4alOImMXCs 10 OCBOCHUIO AN CLHUIINHBI

VYcenemHoe u3ydeHue Kypca Tpedyer oT o0y4aroliuXxcsl MOCELIeHUs JIEKIUH, aKTUBHOM paboThl Ha
NPAaKTUYECKUX 3aHATHUSX, BBHIIIOJHEHUS BCEX YUEOHBIX 33/JaHUM IMperojaBaTesisi, 03HAKOMIICHHS C
OCHOBHOM M JIOIIOJHUTEIbHOM JINTEPATYPOM.

3anuch JeKIMH — 0/1Ha U3 (GOpM aKTUBHOM caMOCTOSTeNbHON paboThl 00ydaromuxcs, Tpedyromas
HaBBIKOB M YMEHHUS KPaTKO, CXEMaTH4YHO, IOCJIE0BATENbHO U JIOTHYHO (PUKCUPOBATh OCHOBHbBIE
MIOJIOKEHHS, BBIBOJBI, 00001IeHNs, (OPMYIHPOBKH. B KOHIE JEKIMH MpPEernojaBaTeslb OCTaBIISCT
BpeMs (5 MUHYT) A TOTO, 4TOOBI OOydarommecs MMeNd BO3MOXHOCTH 3a/1aTh YTOUHSIOIIHNE
BONPOCHI 10 H3yyaeMoOMy Marepuany. M3-3a Hel1OoCTaTOYHOrO KOJIMYECTBA AayJUTOPHBIX YacoB
HEKOTOpbIE TEMbI HE yJAaeTCs OCBETUTHh B MOJHOM 00BbEME, IMO3TOMY IPENOAaBaTellb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOIIPOCHI BHIHOCUT HA CAMOCTOSITENIbHYIO padOTy CTYA€HTOB, PEKOMEHYS
Ty WIH UHYIO JuTeparypy. Kpome 3toro, uist ydiiero ocBoe€HUsl MaTepuaia U cUCTeMaTH3aluu
3HaHUH MO JUCLUUIUIMHE, HEOOXOUMO TOCTOSIHHO pa3doupaTh MaTepuabl JIEKIUH 0 KOHCIIEKTaM U
y4eOHBIM ITocoousaM. B ciyyae He06X0aUMOCTH 00paIaThCs K MPErnoAaBaTeto 3a KOHCYJIbTalUeH.
IMoaroroBka Kk NpaKTHYECKUM 3aHATHSM.

[Ipn moAroTOBKE K MPAKTUUYECKUM 3aHATHSAM CTYICHT JIOJDKEH M3YyUUTh TEOPETHUECKUH MarepHal
10 TeM€ 3aHATHUS (MCIOIb30BATh KOHCIEKT JIEKLUH, N3YUYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS
C JONOJHUTENIbHON JIMTepaTypoll, Mpu HEOOXOAMMOCTH [ONOJHHUTH KOHCHEKT, Jielas B HEM
COOTBETCTBYIOILIME 3allMCH U3 JINTEPATYPHBIX UCTOUHUKOB). B ciyyae 3aTpyaHEeHMI, BOSHUKAIOIINX
IIPU OCBOCHUU TEOPETHYECKOIO MaTepuana, CTyJIEHTY ClelyeT oOpallaThCs 3a KOHCYJbTallMen K
npenojiaBatento. Vs Ha KOHCYNbTAIUIO, HEOOXOAMMO XOPOMIO MPOAYMaTh BOIMPOCHL, KOTOpHIE
TpeOYIOT pa3bsCHEHHUS.

B Havasie mpakTMYECKOro 3aHATUS MPENOoAaBaTeslb 3HAKOMUT CTYAEHTOB C TEMOM, OIVIAIIAET IUIaH
MIPOBEJICHUS 3aHATHSI, BBIJACT 3a/laHusl. B TeueHne OTBEJEHHOIO0 BPEMEHU Ha BBIMOJIHEHHE PabOThI
CTYJEHT MOXET 0OpaTUThCS K MPEINo/IaBaTeNio 3a KOHCYIbTallUed WU pa3bsCHEHUsIMHU. B KoHIe
3aHATHUS POBOAUTCS MPUEM BBIMOJIHEHHBIX 3aJaHU, COOece0BaHUE CO CTYICHTOM.

Pe3ynbTaThl BBINOJHEHHUS NPAKTUYECKUX 3JaHUM OIEHMBAIOTCA B Oamiax, B COOTBETCTBHM C

OaIbHO-PEUTUHIOBON CHCTEMOI YHUBEPCHUTETA.

IInanbl npakTHYecKHUX 3aHATHI (cemecTp 1)

3AHATHE 1. MaTtpuubl U oniepanu HAl HUMH



1. lanbl MaTpuULIbL:

ST I P I sy P S

Bsraucuts A + E, BC, CB, A2.
2. BBIOJIHUTE AEUCTBUSA:
3 2 -12yY-5 1 11

-1 5 0|7 -3 8],
-4 1 -9){1 0 4

(2, 4 -1)+(-3, -6, 3)

8 7 -4Y-7 6 4
-9 3 5|8 -2 -4
1 -4 -2)-3 4 3

3. YKaxute cyMMy 3JIEMEHTOB nocieaneil ctpoku marpuubl C = 2A - B, rae

1 25 -1 2 -5
~1 4 3 1 6 3
a-l2 56/ ;{10 3

4. YKaxxuTe cyMMy 3J€MEHTOB TiepBoro cronodia marpuilsl C = AB, rie

1 25 -1 2 -5
-1 4 3 1 6 3
al2 56/ ;{10 3

5. YKkaxkuTte pa3MEpPHOCTU MaTPUL] U TPAHCIIOHUPOBAHHBIEC K HUM.
-1 2 -5 2

(12345} 1 6 3 4
a)54321;6)103;]3)—1;r)(247).

3AHATHE 2. IlepecTaHOBKH U NOJCTAHOBKHU
1. Kakue u3 crieayronmx cOOTBETCTBUHN SBJISIOTCS MOJCTAaHOBKaMH. 3amucarh M0ICTaHOBKY B
CTaH/JIapTHOM BUJIE Y HAlTU CPEIU HUX PaBHBIE!

(1342) (4213) (1234]
a)2434,6)1234, 3)1423



£3 1 41 2} El 3 4 2 3] (1 2 3 4 2}
r) 21314 1) 4 31 2 3 o) 4 3 2 1 4
2. BerancnuTh Mpou3BeIeHHE OICTaHOBOK:

(1 2 3] [1 2 SJ (1 2 3J (1 2 3J (1 2 3] (1 2 BJ
2) 1 2 3)\1 3 2 .6) 2 3 1)\2 1 3 . B) 31 2){3 21 (1/3)

1 6 7 8 9\(1 2 3 456 7 89
r)9 7 2 3 4)95 43176 8 2

o N
o w
S
© o

1 2 3 456 7 8(1L 23456 7 8
H)2475186321368745
(12345678](12345678}
6)8643217547135268@/3).

3. Haiinute 4€THOCTH y BCEX MOACTAHOBOK M3 3a7aHusl 1 ¥ 2 ¥ y UX [IPOU3BEIECHU.

4. Haiinute oOpaTHBIE U1l BCEX MOJCTaHOBOK U3 3amanus | u 2. Onpenennure 4€THOCTH OOpaTHBIX
IIOJICTAHOBOK.

3AHATHE 3. Onpenenuresid M UX CBOMCTBA

OcymiecTBisiercst pa300p TOMAaNIHETo 3aaHus (TIPOBEPKa OTBETOB, BHIICHEHHE BOTIPOCOB).
®dpoHTaNIBHO U Y AOCKH pa3buparorcs 3amaqn 59, 60, 62, 64 (1 — 3).

quy PpaBEH ONPCACIINTECIIb MATPHULIbL

1 000

1 20 2100

0 2 3 (—1 OJ (0 1J 3 41 2

2) 10 1; 5) 0 _1;13) -1 O;F) 3 41 2

MHTEPAKTUBHBIE (OPMBI - pabOTa [0 MUKPOTPYIIIAM: CTYI€HThI COCTABIISIOTCS B MUKPOTPYIIIAX IO
TPH YEJIOBEKA, KAKIBINA COCTABISAET MATPUILy pazMepa 3X3, 3aTeM NIEPEMHOKAET MAaTPULIBI ABYX
JPYTUX CTYAEHTOB B MUKPOTPYIIIIE, BBIYUCIIAET ONPEACINTEND ITOJTYYUBIIECHCS MAaTPULIBI, 3aTEM
COBMECTHO TPOBEPSIIOT CBOWCTBO OIpeAeIuTeNs NpousBenieHus. [lpyu Hanuuum BpeMeHu Toxe
BBITIOJIHAETCS] C MAaTPULIAMU pa3Mepa 2x2.

Coaeprxanue BHeayIMTOPHOH PadoThI CTYIeHTA IIPH NMOATOTOBKE K 3aHATHIO:

Ne 61, 64 (2).

3AHATHE 4. OnpenenTesid U UX CBOWCTBA

OcymecTBisgercsa pa3doop TOMaIIHEro 3aaHus (MpoBepKa OTBETOB, BHISICHEHHE BOIIPOCOB).
@poHTaNBHO U y AJOCKHU paz0OuparoTcs 3aaa4u 65, 69.

I[OKaBBIBaIOTCH CBOMCTBA onpez[enI/ITeneﬁ, HC JOKAa3aHHBIC HA JICKIIHUH.



1 2 3 4

1 3 5 7
1 2 4 -1
-1 -2 -3 -3

1. YUeMy paBeH omnpeennuTesib MaTpUIbl A =
2. BBIYMCIUTh NMPOU3BEICHUE U HAWTU ONPECTUTENb KaXXI0W MaTPUIIbI, BXOSIICH B

IMPOU3BCACHUC, U PE3YyJIbTaTa YMHOXKCHMU.

2 1 0)(3 45 1 0 2 -1\(2 1 3 -1
—2 0 -4 2||-4 -2 -6 2
1o 1yl 32 1 0 2 -1|l2 1 3 -1
%) 511){-110 L3 o 6 -3/l6 3 o -3
1 2 2 1 2 1 3 -1
5 3 1 3 30 -4 -2 -6 2 -4 -2 -6 2
1 -3 -2|-|0 1 2 2 1 3 -1 2 1 3 -1
5 2 1 4 2 1 6 3 9 -3 6 3 9 -3
B) T) .
3. Beruucaure onpenenurenb MaTpULbl
X y 1z x 10
101 y 01
2) 511 6) (1/3) z 1 1.

CoaepixaHue BHeayIMTOPHOMH padoThl CTYI€HTA NIPU NMOATOTOBKE K 3aHATHIO:

Ne 67, 68, 3amanue 3 (0) .

Pexomenayemas iureparypa:

Oxynes JI.4. Beicmias anredpa. — CI16.:Jlans, 2009. — 335 c.

Kypour A.I'. Kypc Bbiciieit anre6psl. — CI16.:JIanp, M.: ®uzmarkuuka, 2007. — 432 c.

Wnbszoa  J1.3. 3amayHuK-IpakTUKyM 1o anrebpe u teopuu uucen. Yacte II. — YiabsHOBCK:
Yal'lly, 1999. - 36 c.

3AHATHE 5. O0paTHble MATPULIBI

OcymecTBisgercsa pa30oop TOMaIIHEro 3aaHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).

®poHTaNBHO U Y TOCKU pa3buparotcs 3agaun 70 (meuétnsie), 71, 72 (1, 2), 73, 74, 75.

1. Haiitu MaTpuily 0OpaTHytO K MaTpuIile, €CJId OHa CYIIECTBYET:
1 2 1 4 -8 7
1 2) (1 2) 4 3 -2 2 7 -2
1 5 _4 -1 102 1
a1 =8 5 \2 ) ) (W) ,
1111
3 -1 1 3 0 1 1 1
0111 -3 -2 0 2 -1 O 1 1
0011 -3 -2 0 2 1 -1 0 1
0 0 0O 136) -1 -1 -1 0 x) (1/3) -1 -1 -1 0)

2. PemmTh MaTpu4HOE YpaBHEHHE:



o el

AL 2)= (: 1]

2
0) ,
2 3 1 2 01
4 -1 1/-x |0 1 O
s 11 oo 3
1 -1 -2 1.0 0
2 -1 -1|-x 0 1 0
0 0 1

pl-1 3 2 _

Cojaep:xaHue BHeayIMTOPHOH PadoThl CTY/I€HTA NPHU MOATOTOBKe K 3aHATHIO: Ne 70 (4€THBIE),
72 (3).
3AHATHUE 6. Pemienue cucrem no npasuiay Kpamepa
OcymecTBisieTcs pa30op AJOMaIIHEro 3a/1aHus (IPOBEpKa OTBETOB, BHIICHEHUE BOIIPOCOB).
OpoHTANIBHO U Yy OCKU pa3OuparoTcs 3amaun 76 (neuétHsie), 77 - 79
Homaninee 3ananue Ne 76 (ué€tHbie)
Pexomennyemas nurepatypa:
Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mxomna. — 1979. — ctp. 241 — 243.
Oxynes JI.5. Beiciias anredpa. — M.: IIpocsemienue, 1966. —ctp. 164 — 171.

3AHATHE 7. BekTopHbIe MPOCTPAHCTBA U NMOANPOCTPAHCTBA.
®poHTATBHO U Y TOCKHU pa3ouparotcs 3amaun 1,2 ( 1-4), 3,5, 13 (1 -2), 14, 15 (3 - 6).
1. BrrsicHuTh, 00pa3zyeT U BEKTOPHOE MPOCTPAHCTBO MHOXKECTBO BEKTOPOB BUIA
{(a, a+B, a+2B}, 0, B € R}.
2. Jloka3aTh, 4TO BEKTOPHBIMU MTPOCTPAHCTBAMU HAJI MOJIEM JCHCTBUTENBHBIX YUCET SIBISTFOTCS:
a) apupMeTHIecKoe BEKTOPHOE MMPOCTPAHCTBO,
0) MHOXECTBO MaTpHIl pa3mepa 3x3 ¢ AeHCTBUTETLHBIMU KOdhDHUIIeHTaMH,
B) MHOKECTBO BCEX MHOTOUWICHOB CTETICHH HE BHIIIIE N,
T') M0JIe KOMIUIEKCHBIX YHCEIL,
1) TI0JIe IECTBUTEILHBIX YUCET.
Conep:xkaHue BHeAYIMTOPHOI padoThl CTYJAeHTa NMPH MOAroTOoBKe K 3aHaTHIO: Ne 2 (5 —8), 4, 6,
13(3),15(1-2).
3AHATHE 8. J/Inneiinasi 3aBUCUMOCTh U HE3aBUCUMOCTh KOHEYHOI CHCTeMbl BEKTOPOB
OcymecTBisieTcst pa30o0p JOMaITHEro 3aaHus (IPOBEPKa OTBETOB, BHIICHEHHUE BOIIPOCOB).
®dpoHTANBHO U Y JOCKH pazbuparorcs 3amaun 1,2 ( 1-4), 3,5,13 (1 -2), 14, 15 (3 - 6).

JloKa3pIBalOTCS BCE CBOMCTBA IMHEHHO 3aBUCUMBIX CUCTEM M3 JICKIIHH.



1) BoerurcnuTh TMHEHHYIO KOMOWHAIUIO a1 + a2 — 3a3 ISl CUCTEM BEKTOPOB:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1);

0) a1(4, 2, 3,-1,5), a2(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11);

B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3);

r) (n/3) ai(1, 1, 1, 1), ax(1, 0, 0, 0), a3 (O, 1, -2, 1).

1) F1(X)=xH3, f2(x) = x* - X3, fa(x) = 8x*+4x3,

(1 2) (1 2) (3 6}
&) Ar = -1 -3 Ay= 2 4 As= 3 5

2. Beruucnuth nmuHeinbie kKomounamu ai(1, 0, 1, 2), ax(1, 1,0, 1), a3 (1,1,0,1), a4 (3,2,2,4):

a) a1 + 2ap + 3az + 4ay;

0) ap — a1 — 3az;

B) — 3a1 + as;

r)a; +ap +az— as.

SBnsiercs oM 3Ta CUCTEMa JIMHEHMHO HE3aBUCUMOM?

3. OnpenenuTh, KaKUe U3 JAHHBIX CUCTEM JINHEWMHO HE3aBUCHUMBI:

a) ai(1, 2, 3),

0) a1 (0, 0, 0),

B) a3 (3,2,1), a4 (6,4,2);

r) (1/3) a1(4, 2), ax(1, 1), as (-6, -6),

n) a1 (2,1,9,-11,16), a2 (10, 5,10,-6,17);

e) (1/3) a1(3,-2,4), a2 (-5,3,2), a3 (8,-5,3), as (7,-5,19),

as (11,12,-15);

x)ai(1,0, 1,2),ax(1,1,0,1),as3(1,1,0,1), as (3,2,2,3), as (2, 1,2,2);

3) (1/3) a1(3, -4, 1, 2), ax(1, -1, -1, -1), a3 (0, 0, 0, 0), a4 (4,-3,1,2), as (1, -6, 1, 2);
Coaep:xanue BHeayIMTOPHOM PadoThI CTYICHTA IIPH NMOATOTOBKE K 3aHATHIO:
Ne2(5-8),4,6,13(3),15(1-2).

3AHATHE 9. ba3uc u paHr KOHe4YHOii cucTeMbl BEKTOPOB

OcymecTBigercsa pa30oop JTOMaIIHEro 3aaHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
@poHTaNBHO U y IOCKH pa3zbupatorcs 3anaun 18 (Heuérnsie), 19, 20, 22, 23 (1).

1. Haiitu panr u 6a3uc cucteMbl BEKTOPOB, BBIPa3UTE BCE BEKTOPHI CUCTEMBI Uepe3 O0a3ucHbIE:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1), as (4,4,1);

0) a1(4, 2, 3,-1,5), a2(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11), a4 (2,1,9,-11,16), as (10, 5,10,-6,17);
B) (1/3) a1(3,-2,4,-1,-1,2), a2 (-5,3,2,0,-4,3), a3 (8,-5,3,4,1,-3), a4 (7,-5,19,1,-10,9),

as (11,12,-15,8,17, -20);

r)ai(1,0, 1,2),ax1,1,0,1),a3(1,1,0,1), a4 (3,2,2,3), as (2, 1,2,2);

m) ai(3, -4, 1,2),a2(1, -1, -1, -1), a3 (3,-4,1,2), as (4,-3,1,2), a5 (1, -6, 1, 2);



e) (w3) aw(l, 1, 1, 1), ax(1, 0, 0,0), a3 (0, 1, -2, 1), a4 (0, 2, 0, - 2),

k) FL(X)=x44+x3, F2(X) = x4 - X3, fa(X) = 8x*+4x3,

(1 2] (1 2) [3 6}
3 A= -1 -3 Ap= 2 4), -85

Conep:kaHue BHeayIUTOPHOM padoThI CTYJ€HTA NPH NMOAT0TOBKE K 3aHSATHIO:
Ne 18 (uérnbie), 21, 23 (2 -3).
3AHATHE 10. Panr maTpuibl.

OcymiecTBisiercst pa30op TOMaNIHero 3aanus (IIPOBEpPKa OTBETOB, BBIICHEHUE BOIIPOCOB).
OpoHTATBLHO U Y TOCKH pa3ouparoTcs 3amaun 18 (Heuérueie), 19, 20, 22, 23 (1).
Pabota mo MUKpOTpyIIIaM — BEIYUCICHUE PAHTOB MATPHI] PA3HBIMH ITYTSIMH — HA CKOPOCTb.

Breraucnouts paHru CJICAYIOMNUX MaTpUIL:

1 2 -1 0 3 8 5 3 7 1
1 -1 -1 3 -3 4 6 7 9 11
2 3 2 -1 4 3 0 -1 2 7 1 2 1
2 3 0 1 2 15 11 9 13 19 4 3 =2
2) 1 5 -1 -9 21 . 6) 17 10 2 -5 6 . B) -5 -4 -1 ’
4 -8 7
2 7 2 111 3 1 1 3 0 1 1 1
6 1 5 0111 -3 -2 0 2 -1 O 1 1
- 0011 3 -2 0 2 1 -1 0 1
r) (1/3) 2 -15°9 , 1) 0001 ,€) -1 -1 -10 x) (1/3) -1 -1 -120)

Coaep:xanue BHeayIMTOPHON PadoThI CTYICHTA NIPH NMOATOTOBKE K 3aHATHIO: Ne 18 (4€THEbIE),
21,23 (2 -3).

3AHATHE 11. Pemienne cucreM JIMHeHBbIX ypaBHeHMii Metoaom I'aycca (HeoaHopoaHble
CHCTEMBbI)

Haiitu o0Omiee pereHne CUCTEMBI U Kakoe-HUOYIb YacTHoOe pemeHue. Caenarhb
MIPOBEPKY.

a)x1—3x2t+4x3+2x4=1 0) x1—2x2+ 8x3+3x4=-1
2x1 t4x2—3x3+3x4=-1 5x1+10x2 +2x3+ 11x4=3
3x1 +x2+2x3—-%4=0 Ox1+ 2x2+34x3+23x4 =3
12x1 +4x2 + 7x3+2x4=0 Tx1 +4x2 +26x3+20x4 = 4

B) 3x1 + 2Xo + 5x3 + 2x4 + 2x5= 1 T) 4x1 —4x2 + 3x3 + 6X4 + 2x5= 1
2X1+ X0 H4x3+ x4 + X5 =3 2X1 2X2+X3+2x4+2x5=1
X2—2X3t X4 +X5=7 X1 —Xo F X3+ 2x4+3x5=2
2x1 +3x2 + X3+ 3x4 +3x5=0 X1 —X2+3x3+7x4+ 11x5=0

@poHTaNBHO U y AOCKHU paz0upatorcs 3anaun 39 (neuétHsie), 40, 41.

Conep:xanue BHeayIUTOPHOM PadoThl CTYJA€HTA NPH NMOAT0TOBKE K 3aHATHIO:

No 39 (u€tHbIe).




B koHIle 3aHATHS caMOCTOsITeNbHAs padoTa.

3AHATHE Ne 12. PerieHue cucTeM JIMHEHHBIX ypaBHeHnit MeToaoM ["aycca (oqiHOpoOaHBIE
CHCTEMBbI)

Haiiti pynnameHTanbHy0 CUCTEMY PELIeHH JIJIsl CHCTEMBbI OJHOPOHBIX JINHEHHBIX YpaBHEHHM

a)3x1tX2+x3—2x4—9x5=0 0)x1+t4x2+x3+2x4=0
4x1 +x2+2x3—-3%x5=0 6x1+x2—2x3—3%x4=0
9x1 +2x2 +5x3+2x4+ x5 =0 5X1—6x2—4x3—Tx4=0

Tx1+8x2+x4=0

B) 2X1 — 12X2 — 5x3 — 8x4 — x5= 0 r) 5x1+3x2 + X3+ 2x4 + 3x5= 0
Ox2 +x3+2x4+3x5 =0 7x1+ 5%2 +3x3+4x4 + 6x5 =0
10x1 + 6x2 —3x3+ Tx4+ 15x5=0 2x1 +2xo +2x3+2x4 + 2x5=0
4x1 +3x2—x3+3x4 + 7x5=0 8x1 +4x2 +2xa + 3x5=0

1) 3x1 + 2x2 + X3 — 6x4 + 2x5= 0 e) 2x1 + 5x2 + 6x3+ 8x4=0
4x1+ X2+ x3—12x4 +4x5=0 X1+2x2+3x3+3x4=0
11x1 +5x2 +3x3—27x4 + 9x5=0 X1+ 3x2+2x3+4x4=0
Tx1—Txo +2x3 —48x4 + 16x5=0 X1+ X2+ 5x3+3x4=0
5x1+4x2+ x3—6x4+2x5=0 2x1 + 5x2 +4x3+ Tx4=0

Conep:kaHue BHeAYIMTOPHOI paGoThl CTYJAeHTa NPHU MOAT0TOBKE K 3aHATHIO: Ne 45 (4 — 6),
OC-6.

3AHATHE Ne 13. KonutpoabHasi padota

3AHATHE N 14 JTuneiinble onepaTopbl H KX MATPULIbI

®poHTATBHO U Y TOCKHU pazduparorcs 3amaun 101(1 —2), 102, 103 (3 - 5), 104, 105
OcymecTBiseTcst pa3do0op JOMAITHEro 3aaHus (IPOBEPKA OTBETOB, BHISICHEHHUE BOIIPOCOB).
BoIsACHUTSD, SIBISIETCS JIM JTaHHBIN ONEPATOP JIMHEUHBIM. ECIIM 3TO BO3MOKHO, HAUTH €r0 MaTpuUIly:
a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(x1, X2, X3) = (X1 + X2, X1 - X3, 2X1X2)

B) A(X1, X2, X3) = (4x1 + X2 - 6X3, 4X1 - 4X3, 4X1 - 6X3)

r) A(X1, X2, X3) = (X1 + X2 + X3, X1 + 2x2, 1)

1) A(X1, X2, Xx3) = (5X1 - 2X3, 8x1 + X2 - 4x3, 12X1 — 5X3)

Coaeprxanue BHeayIMTOPHOH PadoThI CTYIeHTA IIPH NMOATOTOBKE K 3aHATHIO:

Ne 101 (3 —4), 103 (1, 2), 106.

BoIsACHUTSB, SIBISIETCS JIM TaHHBIN ONEPATOpP JIMHEWHBIM. ECIIM 3TO BO3MOKHO, HAUTH €ro0 MaTpuIly:
e) A(X1, X2, x3) = (6 - 5x2 - 4x3, 3Xx1— 2X2 - X3, 0) (1/3)

xK) A(X1, X2, X3) = (X3, X2, X1) (1/3)

n) A(X1, X2, X3) = (-x1 + 2X3, X1 + X2 - X3, 2X3) (W/3)

1) A(X1, X2, X3) = (X1 + X2 - X3, X1 - 43, X12) (/3)

M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (1/3)




3AHATHE Nel5. CoO6cTBeHHBIE BEeKTOPBI H COOCTBEHHbIE 3HAYCHHS JTHHEHHBIX ONepaTopoB
OcymecTBiseTcs pa30oop JOMAaIIHEro 3a1aHus (IIPOBEpKa OTBETOB, BBHISICHEHUE BOIIPOCOB). Y CTHBIM
OTIPOC IO OIPEIEICHUSIM.

®poHTATBHO U Y TOCKH pa3ouparotTcs 3amaun 120 (neu€tHeie), 121.

Pemratorcst 3amanus: Haiimure coOCTBEHHBIE BEKTOpBI, COOCTBEHHBIC 3HAUEHHUS U COOCTBEHHBIC
HOJIPOCTPAHCTBA ONEPATOPOB. YKAXKUTE aireOpandeckhe W TIeOMETPUYECKHe KPaTHOCTH
COOTBETCTBYIOIIMX COOCTBEHHBIX 3HAUCHHH. BBIACHUTE, KaKue U3 OMEepaTopoB MOXKHO MPHUBECTH K
IUaroHaJIbHOMY BHUIY, a Kakue HeT. B ciydae, eciau 3TO BO3MOXKHO, OCYHIECTBUTH IEpPeXoj K
JUaroHAJIbHOMY BHJly, HAMTH COOTBETCTBYIOIIMI 0a3uC M MaTpuIly mepexoja K JaHHOMY Oa3ucy.
BrinosiHUTE TPOBEPKY.

a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)

0) A(x1, X2, X3) = (4X1 + X2 - 6xX3, 4X1 - 4X3, 4X1 - 6X3)

B) A(X1, X2, X3) = (-X1 + 2X3, X1 + X2 - X3, 2X3) (1/3)

r) A(X1, X2, X3) = (X3, X2, X1) (1/3)

1) A(x1, X2, X3) = (5X1 - 2x3, 8X1 + X2 - 4x3, 12x1 — 5X3)

e) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3).

2 cemecTp

3AHATHE Ne 1. MHoXkecTBa M ONlePALIMUA HAJl HUMU

1. Haiimure AU B, An B, A\B, B\A, A', B eciu:
1)A={-1,0,3,4},B={0,4,6},U={-1,0,1,2,3,4,5,6, 7}
2)A=][0,2],B=[1,5],U=Z
3)A=[0,2],B=[1,5],U=R
4)A=1[0,2],B={0,4,6},U=2Z
5)A=[0,2],B={0,4,6},U=R

6) A=(-o,7],B=(5,8),U=Z
7)A=(-»o,7,B=(5,8),U=R
8)A={xeN|x:5},B={xeN|x:10},U=N
99A={xeN|x:5},B={xeN|x:3},U=N
100A=N,B=0Q,U =N

2. I[OKaBaTB HJIN OTIPOBCPTHYTH CICAYIOIIHUEC PABCHCTBA:
1) A\B = ANB;

2)Au(B\C) =(AuB)n (AU C);

3) (AU B)\(ANB) = (A\B) U (B\4);
4) A\(B U C) = (A\B) n (A\C);

5) (A\BI\C = (A\O)\(B\C);

6) A\B = AU (AN B);

7) A\(B U C) = (A\B)\C;

8) (A\B) U C = (AU C)\B;

9) (AN B)\C = (A\C) U (B\C);

10) (A U B)\C = (A\C) U (B\C)




3AHATHE Ne2. JlekapTOBO NPOU3BeleHNE MHOKECTB

1. 3006pa3uth Ha JeKapTOBOM MIIOCKOCTH AEKapTOBO mpou3BeneHust A X B u B X A
1)A=[1,3],B=11, 2],

2)A=[1,2],B=(1,2),

3)A=[1,3),B={1, 2},

4HA=1{1,2,3},B={0, 1},

5)A=[1,3],B=[1, «],

6) A= (1,0), B=[2, o),

7VA={1, 2,3} B=(0, x),

8)A=[0,3],B=R.

2. JlokazaTh CBOWCTBA OTepaIlfii HaJl MHOYKECTBAMHU:

DHDAUB)XC=AXC)UBXC)

2)(ANB)XC=(AXC)MBxC)

3)(A\B)XC=(AXC)\(BxC).

3AHATHE Ne3 CooTBeTCTBHS, BUIBLI COOTBETCTBHIA

OcymecTBisieTcs pa30oop JTOMAIIHETro 33aJaHusl (IPOBEpKa OTBETOB, BEISICHEHUE BOIIPOCOB).
dpoHTaNIBHO U Y AOCKH pa3bupatorcs 3agaun 86, 87, 89 (1), 90 (1, 2), 91 (1 —5), 93.
Jomarnruee 3amanue Ne 89 (2), 90 (3, 4), 92 (6 — 9).

1. OxapaKTemeBaTL COOTBCTCTBUA 3aJaHHBIC HA MHOXKCECTBEC BCEX [[GflCTBHTCJIBHbIX YUCCII:

a) f (x)zarcsin(\/; ), 6) g (x)= Inx, B) f(x)=sinx, r) f(x) = % 1) f(X) =x%+5,

e) h(x) =21, 3)f(x) =x3+1,m) g(X) = Vvx+1, k) h(X) = ﬁ, ) g(X) = ctgx.

2. OxapakTepu30BaTh COOTBETCTBUSI, IEHCTBYIONINE U3 MHOKecTBa {1, 2, 3, 4} Bo MHOXecTBO {1,
2,3}

a) {<1, 2>, <1,1>,<2,2> <23> <3,3>},

0) {<1, 2>, <2,3>,<1,3>},

B) {<1, 2>, <2,3>, <3,3>, <4,1>},

r) {<1,2>,<2,3> <3,1>}.

3. OxapakTepu30BaTh COOTBETCTBHSI 3a/JaHHBIE HA MHOKECTBE BCEX JICHCTBUTEIHHBIX YHCEI:

a) f (x)=\/;, 0) g (x)= Inx, B) f(x)=sinx, r) f(x) = % 1) f(X) =x%+5,

e) h(x) =21, 3)f(x)=x3+1,m) g(X) = vx+1, k) h(X) = ﬁ , M) g(X) = ctgx.

Haiitu oOGpaTHBIE COOTBETCTBUS MJisi JTAHHBIX COOTBETCTBHU. OmNpenenuTh €CTh U Cpeau HHUX
GyHKIHH.

3AHATHE Ne4. KoMno3uuus COOTBETCTBHI, 00paTHOE COOTBETCTBHE, PyHKIMHU

1. Haittu xomno3uruu fog , g-f.
a) f(x)=+x, g (x)=Inx;

1
0) f(x)=sinx, g(x) = —;
X
B) f = {<1, 2>, <2, 3>, <3,5>}, g = {<1, 1>, <2, 3>, <3,2>};
r) f={<2, 2>, <2, 3> <3,1>}, g ={<1, 4>, <2, 5>, <1,6>}.

2. J1ns BceX COOTBETCTBUM M3 3aaHus | HAlTH oOpaTHBIC



3..A—>B,0:B—>C,h:C—>D(A=C=D =R, B =R:). Haiit KOMIo3unuu:
g-f,h-(g-f), hg, (h-g)-f gf, (g-F)°h, g-(h-):
1) f(x) =x% + 5, g(x) = v/x, h(x) = 2¢*,
2

2) f(x)=x*+1,9(X)= vx+1,h(x) = 1

X
3)f(x) =3+x3 g(X)=1g (4 +Xx), h(x) = 11+,
4) f (x) = arcsin(x +2,5), g(x) = sin x, h(x) = 3%,

3AHATHE NeS. bunapHble OTHOLIECHHS

1. bunapHble OTHOILLIEHUS P 33JaHbl HA MHOXKECTBE JIEHCTBUTENBHBIX yKcel. Onpenenure,
SIBIISTIOTCSI JTM OHH Pe(IIEKCUBHBIMU, CHMMETPUYHBIMHU, TPAH3UTUBHBIMH, aHTUPE(DICKCUBHBIMH,
AHTUCUMMETPUYHBIMHU.

a) xpy ® x> =y O)xpy @ x* +y* =1,
B)Xpy ®xy>1, Nxpy ey =X
n)xpy¢>x2 +X=y2+y, €) X Py <& X — y ABIACTCS LENbIM.

2. buHapHbIe OTHOIIECHHS 33/1aHBI HA MHOXKECTBE 1IeJIbIX uncel. OnpenenuTe, IBISIOTCS I OHU
pedIIeKCHBHBIMU, CHMMETPUYHBIMH, TPAH3UTHBHBIMH, aHTHUPE(IIEKCUBHBIMH,
AQHTUCHMMETPHYHBIMH.

a) mpn < 9m — n kpatHo 4,

O)xpy®@x <y+1,

B)Xpy & x? +y?=1,

rXpy < (x+y) menurcs Ha 3,

)X Py < X—yJaenurces Ha 3,

)X py & 2x =3y,

K)X Py xaenurca Hay AX #y

3)x py & HOJ (x,y) # 1.

3. IlpuBeaure npumep OMHAPHOTO OTHOILIEHHS, KOTOPOE
a) TpaH3UTUBHO, CHMMETPUYHO, HO HE pe(IEeKCHUBHO,
0) pe(hIeKCUBHO, CHMMETPHYHO, HO HE TPAH3UTUBHO,
B) pe(pyieKCHBHO, TPAH3UTUBHO, HO HE CHMMETPUYHO.

3AHATHE Ne6.OTHOLIEHHE YKBUBAJIEHTHOCTH U MOPSAKA

OcymecTBisgercs pa3doop TOMaIIHEro 3aaHus (MpoBepKa OTBETOB, BEISICHEHHE BOIIPOCOB).
OpOHTANEHO U Y IOCKU pa3OUparoTCs CeAYIONIne 3aa9u:

1. ITocTpoiite BceBO3MOXHBIE pa3OueHust MHOkecTBa {1, 2, 3, 4} Ha KJIacChI.

2. Haiitn pa3ObueHre MHOXECTBA IEJIBIX YHCEJ Ha KJIaCChl 2KBUBAJICHTHOCTH, €CJTM OTHOIIICHUE
SKBMBAJIEHTHOCTH 3aJIaHO IO IPaBHIy X=Yy <> (X —Y) : m.

a) m=5,0)m=28,B)m=06 (1/3), 1) m="7 (1/3).

3. Kakue u3 naHHBIX OTHONICHHUHA OYAYT OTHOIICHUSMHU SKBHBAJICHTHOCTH Ha MHOYKECTBE IIEJTBIX
qHCce:

a)mpn <& 7m—nxpaTHo 6,

6) m pn <5m —n kpatHo 4,

B) M p N <> M KpaTHO N,

rHmpn<& m?=n?

) M p N <> OCTaTKH OT ACJICHUsI M 1 N Ha 7 OAWHAKOBHI,

e) (M p n <& nocnenuue nupsl Yucea M U N OJUHAKOBBI.



Pemmts 3agaHue € B CjIy4dac, €CJIM MHOKCCTBO, HAa KOTOPOM 3a1aHO IaHHOC OTHOIICHUE, ABJISICT
MHOXCCTBOM HATYpPAJIbHBIX YUCCII.

3AHATHE Ne7. CpaBHMMOCTD YHCe] 10 MOAYJI0. OTHOLIEHHE 1eJTMMOCTH

JlokazaTenbCcTBa CBOMCTB IeNMMOCTH uncen. Pematorcs 3agaun. BBoautces onpezenenue:

Ienbie unciia a ¥ b Ha3BIBAIOTCS CPABHUMBIMHU 110 HATYPAIbHOMY MOAYIO M (0003HaYeHne a =b
(mod m)), ecii pa3HOCTH MEXIy HUMU JICITUTCS HA M.

DKBUBaJICHTHOE onpenencHue — Llenpie uncna a 1 b HA3BIBAIOTCS CPAaBHUMBIMH 110 HATYPATbHOMY
MOJIYJIFO M, €CIIU OCTAaTKU OT JIEJICHUS HAa M Y 3TUX YUCEJ PaBHBIL.

1. JlokazaTb, YTO JaHHbBIE OMPEICTICHHS SKBUBAJICHTHBI.

2. JlokazaTh, 4TO OTHOLIIEHUE CPABHUMOCTH SIBJISICTCSI OTHOIIEHUEM SKBHUBAJICHTHOCTH.

3AHATHE Ne8. Kiacchbl BIYETOB.

OcymecTBigercs pa3doop JTOMaIIHero 3aaHus (MpoBepKa OTBETOB, BEISICHEHHE BOIIPOCOB).

1. IToctpoiiTe Bce Kiacchl BBIYETOB 1O MOAy0 7 u 6. Haligute cymmy, pasHOCTb, IPOU3BEICHUE
KJ1accoB [4] 1 [5] B COOTBETCTBYIOIIIEM MHOXKECTBE.

2. Beimucats Tpu MOJTOKUTEIBHBIX U TPH OTPUIATEIIBHBIX JIEMEHTA, CPABHUMBIX

a) ¢ YMCIOM 3 10 MOJYJIIO 5

6) ¢ yncioM 2 Mo Moayo 6.

3. Haiinure HOJ] u HOK uncen 117 u 111999.

3. Bemmcarb Bce 2JI€MEHTBI, CpaBHUMBIE C UHUCIIOM 3 110 MOJYJIIO 5

(1/3) ¢ uncnom 2 mo Moyto 6.

4. Jloka3aTb CBOHCTBA:

aya=b(modm) \c=d(modm)=>a+c =b+d(modm);

6) a=Db (mod m) =>ac =bc (mod m);

B)a=b (mod m) Ac=d (mod m)=>ac =hbd (mod m).

5. [loctpoiite TaOMUIIBI CITOKEHHS M YMHOXKEHHS JIJIs1 BCEX KJIACCOB BHIYETOB MO MOIYITIO
a)5,0)6,8) (1/3) 7, 1) 2.

3AHATHE Ne9. IIpocmuie u cocmaeusvie yucna. Omuouienue oeaumocmu.

JoxazarenbcTBo cBoMcTB Aenumoct. HOJ[ u HOK.

1. BBIHCHI/ITL, SABJIACTCA JIM YUCJIO TPOCTBIM HUJIM COCTABHBIM. Ecnu gancno COCTAaBHOC, TO Pa3JIOKUTH
€TI0 Ha MPOCTBHIC MHOXKUTCIIA

a) 6643 6) 1769 B) 997 1) 2520
1/3 1) 6497 €)1817 %) 6600 3) 3551

2. Paznoxxure Ha mpocThie MHOXKUTETH a) 26! 0) (11/3) 16!

3 Haiitu Bce mpocthie unciaa Mexay a) 2320 u 2350 6) (a/3) 2640 u 2680

4, Jloka3zarh, 4TO BCAKOE IIPOCTOE YUCIIO, 0OJIbIIEE 3, IPEACTABUMO B BUje 6k :1

5 Haiinute Bce BO3MOYKHBIE 3HAYECHHS IIPOCTOTO YKCIA P, €CJIM U3BECTHO, uTO 4p? + 1 1 6p? + 1 — ToKe mpOCTHIE.



6. HaiinuTe Bce BO3MOXHBIE 3HAUEHUS IPOCTOTO YHUCNIA P, ECIU U3BECTHO, uTO p + 10 — mpoctoe u p + 14 —
MpOCTOE.

7. JIoKa3aTh, YTO €CIM P — HPOCTOE YMCIIO, p > 3, To (p? — 1) : 24
3AHATHE Nel(. I'pynnbl, HOATPYIIIbI

1. ITonp3ysick KpUTEPUEM MOATPYIIBI U TEM, YTO MHOKECTBO BCEX JACUCTBUTEIbHBIX YUCEN —
IpyMIa Mo CI0KEHHI0, @ MHOXKECTBO BCEX JEHCTBUTENIBHBIX Uucel 0e3 HyJs — IpyIia 1o
YMHOXXEHUIO, OIIPEIeIIUTE, KaKue U3 MEPEUUCICHHbIX MHOKECTB 00pa3ytoT IpyIly OTHOCUTEIbHO
CJI0’KEHUs, TPYIIY OTHOCUTEIBHO YMHOKCHMUS:

a) Llenbie uncna; Llensie uncna, kpatHsie 5; Heu€THbie enbie yncia; PaninonansHbie yncia;

[TonoxuTenpHBIC pallioOHAIBHBIC YUCIIA; palliOHaIbHBIC ynciaa 6e3 0; M= {a+Db V2 ,rmea, b
€Q}, A={1,-1,0},C={3", neZ}.

0) (1/3) HarypanbHble yrciia; 1esble Yrcia, KpaTHbie TpéM; YeTHble rienbie unciaa; D = {5k — 1, kK

€Z}, A = {k?, k €Z}uppanmnonansusie uncia, B = {1, -1}, M={a+b V3 ,TIe a, b
€z}, C={3" nez}.

2. Onpesienure, KaKUe U3 HAMCHHBIX B 33aHUU | TPYII SBJISIOTCS MOArPYIIIIAMHU IPYTHX TPYIIIT
M3 TOTO K€ 3aIaHuUsL.

Homarnnee 3ananue Ne 131 (u€tHble).

3AHATHE Ne 11. Knaccol cmexcnocmu cpynnsl no noozpynne
3agaHus 419 CaMOCTOSITENIbHOTO PELIECHUS:

1. JlaHBI ITOJICTAHOBKH:

1 2 3 12 3 1 2 3 1 2 3
1 2 3 13 2 _2 31 _l2 1 3
ao— , a1 = , a2 = , a3 =
(123} (123)
a4=312%:321

) .

Haiitn Bce moarpynmnsl 1 Bce HOpMaJIbHBIE JEIUTENH TaHHOM Tpyninbl. [IoCTpONTE JIeBbIE U IPAaBBIE
KJIACChI CMEKHOCTH I10 BCEM HETPUBUAIIBHBIM IIOATPYIIIIAM.

2. JlaHbl MaTPUIIBL:

ST Py O SR

Haiitu Bce MNOArpyImIbl W IMOCTPOUTH JICBBIC MW TIPABBIC KJIACCBI CMCKHOCTHU II0 BCECM OSTHM

MIOATPYIIIIAM.



3. HaiiguTe Kiacchl CMEXXHOCTH aJIUTUBHOM TPyl BEKTOPOB MJIOCKOCTH, BBIXOAAIIMX U3 Hadasa
KOOPJMHAT, 10 TMOATPYIIE BEKTOPOB, JIeXKAIUX Ha (PUKCHUPOBAHHON MPAMOM, MpOXOAsmeil yepes

Ha4vaJIO KOOpJAHWHAT.

3AHATHE Ne 12. Hopmanvuvie denumenu zpynnul

3anaHus 1Ji1 CaMOCTOSITEIbHOTO PELICHMS:

1. Jlokaxxure, 4TO MHOXKECTBO CAMOCOBMEIICHUN MPABHILHOTO TPEYroJbHUKA 00pa3yer rpymimy.
Haiiaure Bce moarpynmsl naHHOM rpymmbl. Haiinure neBbie 1 mpaBble KJIACChl CMEKHOCTH IO BCEM
NoArpynmnaM. YKaXKuTe T€ U3 HUX, KOTOPbIE SBJIAIOTCS HOPMAJIbHBIMU JICIUTEIISIMH.

2. JlokaxxuTe, 4TO MHOKECTBO ITOBOPOTOB KBajpara 00pazyeT MOArPYMILy €ro CaMOCOBMELICHHH.
HaﬁﬂHTe JICBBIC MW TIPaBBIC KJIACChl CMCKHOCTH. SIBserca nm dTa noarpyiima HOPMAaJIbHBIM
JEIIUTEIIEM.

3. Jloka3aTh, 4TO MHOXECTBO BCEX YETHBIX MOJCTAHOBOK YETHIPEXAIEMEHTHOTO MHOKECTBa
o0pa3zyeT MOArpYIIY BCEX MOJCTAHOBOK JaHHOTO MHOKeCTBA. JlOKa)XXuTe, 4TO OHA SIBISETCA

HOpMaJbHBIM aenuTesieM. [loctpoliTe dpakroprpymnmy.

3AHATHE Ne 13 Tlos1ie KOMILIEKCHBIX YHCe, ajJredpanyeckas opMa KOMILJIEKCHOI0 YU CJIA
1. IlpencraButh B anreOpanyeckoi opMe CIIeIyIONUe KOMIUIGKCHBIC YHCIIA:
1
(17 _2)1 (_11 2)! (Ov 0)1 (_27 _2)1 (Ev —l, 5)1 (Ov 3)! (37 O) .
2. BerancmuTs Bepaskenns: (1—i)?,i%, (1++/3i)?, (2-3i)(2+3i), @++/3i)°, (\/§+ i)°.
3. Jna umcen —2+3i,—2-3i,4-7i,5-4i,-2,—-1g100,—i 3ammcatb WM TMPOTHUBOIOJIOKHBIE,

COIIPSKECHHBIC U O6paTHBIe qucia.

: - z z
4. lnst uncen z, =3+2i u z, =—4+i HAUTH 21+Zzi21—22?2122iz=1i Re| 7z, +2= |-Im(z +2,).
2 2

5. Beruucnure:

2 —D5i 7-17
a) (7-3i)% 6 B )i o) 128 e)ild,
) ( ) )1—\/§i ) > ) ) )
6. Beruucnure:

(1+2i)3—(1—i)3 _ Z2+7

a) (2+i)% 6) L D)%) i e) 2%,

B)

(3+2i)° - (2+i)° 2

3AHATHE 14. I'eomeTpuvecKuii CMbICJI H TPUTOHOMETPHYECKasi (POPMa KOMILJIEKCHOTO
ymucaa

1. 306pa3uth 3ajaHHOE KOMIUIEKCHOE YHCIIO0 HAa KOMIUIEKCHON TIOCKOCTH

2. N306pa3uTh MHOKECTBO TOYEK KOMIUIEKCHON TNIOCKOCTH, YIOBJIETBOPSIIONINX JAHHOMY YCIOBHIO
3. 3anucaTh B TPUTOHOMETPUIECKOU (opme

N3o0pasute Ha KOMIUIEKCHOM TJIOCKOCTH YHCTIa



a) 2+4i; 6) 4+2i; B) -3 —5i; 1) —i;
nm2—1; e)—2+1;%)—2;3)1I.

11. 3anumure yncaa KOMIIEKCHO-CONPSKEHHBIE JaHHBIM U HA KOMITJIEKCHOM IJIOCKOCTH
IIOCTPOITE BEKTOPBI, N300paXxarolue JaHHbIC YUCIa U KOMIUIEKCHO-CONPSDKEHHBIE C HUMM.
a)z=3+1; 0)z=3-1; B)I; 1)i1-3; 1) 3;¢e)-bi.

12. Ha KOMIUIEKCHOM MJIOCKOCTH 3aIITPUXYHUTE BCE TOUKH Z, YIOBIETBOPSIOIINE YCIOBUSIM

a) lz| < 1;
0)li—z|<1,
B) [z| 2 1;
r)jz+i|=3;
;;[)argz—z,
e)|z— 1P+ |z + 1P =4;
x)|z—1i]| < |z+2-3i|;
3)argz =m,
lz—i|=1
") ar z—z;
9t=5

K) |z| <[z/2]| + 1,
mz-1+i<2.
M)Imz>3

H)-1<Rez<0

13. TIpencraBpTe CIIEIYIONIME YUCIIA B TPUTOHOMETPHUYECKOUN Popme:
a)1,—i,6)1—1i,8)—1- +/3i, r) -2 + 7i, x) sina —icos o,
e)i, 1, %) 1 +1i, 3) V3—1i,u) 5i, ) 3 5i, 1)-C0SQL + iCOS @

3AHATHE 15. [leiicTBusi HaJ YMCJIaMH B TPUTOHOMeTpU4ecKkoi gopme.

OcymecTBisgercsa pa3doop TOMaIIHEro 3aaHus (MpoBepKa OTBETOB, BEISICHEHHE BOIIPOCOB).
dpoHTaNBHO U Y T0CKHU pazbuparorcs 3amaun 189 (4 —6), 190 (1, 2), 192 (1, 2, 7, 8), 193, 194,
198, 199.

1.Boraucnute ¢ IMOMOIIBIO MEPEXO0aa K TpHFOHOMeTqueCKOﬁ CI)OpMeZ

R TN ERCIELY
a) 4 4 6 6 ;6)(6+2i\/§)(-3—3i)

1+i —2+i243 3 3., 31,
3418V3, 1y 148 . 2 2 o'z 2"
B) ;1) ; 1) ; ©)
(VW3- (L+i)°  (i++3)°
) L+iy3) Ly (=D
2. Haiigute KOpHU n-o¥ cTeneHy us3 1
a)yn=3;0)n=4; B)n=2;1)n=0.
3AHATHE Ne 16. BoluncijieHue KOpHeii

3. BeruucauTe u pe3yapTaT IpeacTaBbTe B TPUTOHOMETpHUUECKON popme:



[3-3i 2 2 5/ 1-i : ~1+i
a) i+\/§; 6) i—1 : B) —2+2i\/§; F) 1+\/§|.
4. BeuucnuTe U pe3ynbTaT MPeICTaBbTe B alire0pandeckoit popme:

a) N—=3+4i : 6) V15 +8i

5. Pemure ypaBHeHus:

a)x%+2x +3=0;
0) x4 — 6x% + 25 =0;
B) x> —(3+2i)x+5+i=0;

r) ZZ+27=3+2i;

3AHATHE Ne 17. l{uknuueckue zpynnot

3anaHus 1Ji1 CaMOCTOSITENIbHOTO PELICHMUS:

1. Haiigute mopsiiok Kakaoro 3JeMEeHTa B MYJIbTUIUIMKATUBHOW TpyIe KOpHEW cTeneHu n u3 1.
BhISICHUTS SIBIIsSIETCA J1H 9Ta TPYIINA MUKINYECKON, HAMTH 00pa3yroline AJIeMEHTHI.
ayn=5,0)n=6, B)n=8,r)n="7.

2. JlokazaThb, 4TO aJ/IMTUBHAS TPYIINA EJIBIX YUCEN - IIMKINYECKasl.

3. JlaHbBI ITOJICTAHOBKH:

(1 2 3J (1 2 3] (1 2 3J
aFl 23,M:1 sz’mzz 31,

(12 ? (12 ﬂ [12 ﬂ
%:2 13,M:3 12,%:3 2 1)

BoisicHuTh, SIBIS€TCS JIM TaHHASA rpymna QUKIndeckor. HailTu Bce €€ HMKIMYecKue moArpyIbl

3AHATHE Ne 18. Koavua u uoeannt

3anaHus I CAaMOCTOSITEIbHOTO PEIICHHUS:

BBIHCHI/ITG, SABJISKOTCA JIX UACAJIaMU B HAHHBIX KOJIbI[aX (a, b — HpOI/ISBOJ'II)HI)Ie HeﬁCTBHTeHBHBIe
Yucia) CAeAYIOIINEe MHOYKECTBA:

a) IeJIbIC YHCIIa B KOJIbIIE KOMIIEKCHBIX YHCEIT;

6) KOMILIEKCHBIE YHUCIa BUaa a + ai, rJe a JCMCTBUTEIbHOE YHCJI0, B KOJIBIIC KOMIIJICKCHBIX YHUCCII;

[a aJ
a da
B) MHOXCECTBO MaTpull BUa B KOJIBIIC MAaTpHUIL] BTOPOTO MOPpAIKaA,

a b

a

o

T') MHOYKECTBO MaTpPHI] BUA ( j B KOJIBIIC MaTPHI] BTOPOTO MOPSIIKA;

N

a

b b

J1) MHOKECTBO MaTpHI] BUJa ( j B KOJIbLIE MATPHUIL] BTOPOTO NOPSIAKA;



€) MHO>KECTBO MaTpHI] B 00 B KOJIBIIE MAaTPHIl BTOPOTO MOPSIKA
3AHATHE 19. Koabuyo kiaccos evtuemos

3anaHus 1Ji1 CaMOCTOSITEIbHOTO PELICHMS:

1. JIokaxuTe, 4TO MHOKECTBO LIEJIBIX YUCEJN, KPATHBIX HEKOTOPOMY YHCIY N, SIBISETCS HICaIoM
KOJIbIIA [eTbIX uncen. [TocTpoiiTe Bce Ki1acChl BBIYETOB MO MOAYIIO 7 U 6. YKaxuTe (hakTOPKOJIbIIA.
Haiinure cymmy, pa3HOCTb, MPOU3BEICHHUE KIAcCOB [4] U [S] B COOTBETCTBYIOIIEM MHOYECTBE.

2. Beinucats Tpu MOJTOKUTEIBHBIX U TPU OTPUIIATEIIBHBIX JIEMEHTA, CPABHUMBIX

a) C YUCJIOM 3 TI0O MOJYJIIO 5

0) ¢ yuciom 2 no Moayio 6.

3AHATHE 20. Konmpoavnaa paboma

3 cemecTp

3AHSATHE Nel. Teopusi 1eJIMMOCTH B KOJIbLie MHOTO4JICHOB

1. Pazgenuts MHOTOWIEH f(X) Ha MHOrOWIEH g(X) ¢ OCTaTKOM. BhInucarh COOTBETCTBYIOILYIO
TEOpPEMY O JIEJICHUU C OCTaTKOM.

a) f(x) = 2x°— 5x% - 8x, g(x) =—x%+2x-3

6) fix) =2x°— 6x> +2x — 8, g(x)=3x?+3

B) f(x) = 2ix3+ (1+i)x? — x, g(x) = (1+i)x — (2 — 2i)

r) fix)= 3x®—2x*+6x3—8x + 11, g(x) = 2x> + 3x — 5.

2. JlokazaTh CBOMCTBA JETMMOCTH MHOTOUIEHOB B O€CKOHEUHBIX MOJIX:

a) Kaxp1ii MHOTOUJIEH IETTUTCSA caM Ha ce0si;

6) Ecniu MHOrouneH f(x) aenutcs Ha MHOTOWIEH g(X), a g(X) aenutcs Ha f(X), TO 3TH MHOTOUJIEHBI
aCCOLIMMPOBAHBI (OTIMYAIOTCS IPYT OT ApYyra Ha MOCTOSHHBIA MHOXHTEINb);

B) Ecnu f(x) nenurcs Ha g(x), a g(x) nenutcs Ha h(x), To mHorousneH f(x) nenurcs Ha h(x);

r) Ecnu f(x) u g(x)nensarcs Ha h(x), To 1 UX cymMMa, pa3HOCTh U pousBeAeHue aenarcs Ha h(x);
n) Ecnu onun U3 MHOXKUTETEH B TpoU3BeIeHUN JIenuTcs Ha f(X), TO 1 BCE MpOou3BeIeHUE ACTUTCS
Ha f(X);

€) KaX/Iblii MHOTOWIEH JIeIUTCS Ha JTI00YI0 KOHCTAHTY, OTIIMYHYIO OT 0.

Coaepixanue BHeayIMTOPHOH padoThl CTYyI€HTA NPU MOATOTOBKeE K 3aHATHIO:

Nel (B, 1)

Pexomenayemas iureparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmatnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypomr A.I'. Kypc Bbiciieit anre6psl. — CI16.:JIanp, M.: ®uzmarkuauka, 2007. — 432 c.

3AHATHUE Ne2. HauGoabmmid o0mmii geureab MmHOrowieHoB (HOJ/I) u HaumeHblee o011ee

kpatHoe (HOK) mHorowjienon



1. Haittu HOJ] u HOK mHuorounenos f(x) u g(x).

a) f(x) =x*-3x3 +3x2-3x+2,g(x) =x3—-2x —x +2

0) f(x) =x*+2x3 +2x2+2x +2, g(x) =x3+3x2+ 2

B) f(X) =x°+x*+3x3 +4x% +4x + 2, g(x) = x>+ 2x* + 3x® + 6x° + 6x + 2

r) f(x)=xt+6x°+2x3 +3x°+6x+ 1, g(x) =x°+ 6x* +4x> +4x + 6

2. Haittu HO/] muorounenos f(x) u g(x) u nogo0paTth Takue MHOTOWICHBI ¢(X) U [1(X), 4TOOBI
HOJ(f(x), g(x)) = f(x) ¢(x) + g(x)I(x):

a) f(x)=x* +x3 +2x%+x+1,gx) =x>-2x>+x - 2;

6) f(x) =x*+6x3 + 17x2+24x + 12, g(x) = x> — 2x> - 13x - 10

B) f(x) =x°—x?>—4x -6, g(x) =x3+x> - 10x — 6

N fx)=x>— x3+2x2-2x+2,g(x) =x*+2x3+ 7x° + 2x + 6
nfx)=x*+x3-3x2-6x -3, g(x) =x3+2x>+2x + 1

e) f(x)=xP+x°-3x* +2x3+4x -2, gx) = x>+ 3x* + x3+ 6x° + 4x + 6

x) f(x) =x3 +3x+3,gx)=x*-x-2

Dfx)=x3+x+1,g(x)=x?+3x+2

Conep:xanue BHeayIMTOPHOI padoThI CTYIeHTA NPHU MOAT0TOBKE K 3aHATHIO:

Ne 2 (m, e, x)

3AHSATHUE Ne3. Cxema I'opuepa

1. ITons3yscek cxemoii I'opuepa, pazaenuts f(X) Ha (X — a)

a) f(x)=x*-3x3+x—-1,a=2

6) f(x)=9x3+8x>—10x,a=—3 (1/3)

B) f(x) =4x°+x%,a=—1-i

2. [Monb3yscek cxemoit ['opHepa, HaliTh 3HadeHue f(x) B TOUke a
a) f(x) =x°+3x*+2x3-8x +40,a=-3

6) f(x)=x*-3x3+6x2— 10x + 16, a= 4(1/3)

B) f(x) =3x* —x +300i,a=—3 +i

3. Ucnonb3ys cxemy ['opHepa, pazaenuts f(x) Ha g(x)

a) f(x) =2x°— 5x3 - 8x, g(x)=—x-3

6) fix) =2x°— 5x° - 8x, g(x)=3x+3

B) f(x) = 2ix3+ (1+)x? — x, g(x) = (1+)x — (2 — 2i) (n/3)

r) f(x) = 3x®—2x*+6x3 - 8x + 11, g(x) = 2x + 3 (1/3)

4. Paznoxutb MHOTOWIEH f(X) Mo cTeneHsM (X — 2) U HaiiiuTe 3HaYeHHe MHOTOYJIEHa U BCEX €T0
MPOU3BOAHBIX MPHU X = 2.

a) 2x°— x> —2x%2 - 6x + 10

6) 4x3—2x%+ 5x — 1 (1/3)



5. [Nonb3ysick cxemoit 'opHepa, pacKpbITh CKOOKH (Pa3JI0KHUTh 1O CTETICHSIM X )

a) (x +3)*=3(x+3)>°+5x+3)-2

6) 2(x —3)° + 7(x — 3)° + (x — 3)* - 5(x — 3)% + 4.

Conep:xaHue BHeayIHUTOPHOM PadoThI CTY€HTA NPH NMOATOTOBKE K 3aHATHIO:
No16,Ne26,Ne3 (B, 1), N4 6.

Pexomenayemas nteparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ u3a. — M.: @usmarnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypom A.I'. Kypc Boiciieit anre6psl. — CI16.:JIanp, M.: ®usmarknuka, 2007. — 432 c.

3AHSATHUE Ne4. Teopema besy

1. IToka3aTe, 4TO eciau MHOTroOwWIeH f(X) ¢ nenbiMu K03 PUIeHTaMy TPUHUMAET IPU X paBHOM 1, 2,
3, 4 3HaUeHUs paBHbIE HEKOTOPOMY IIPOCTOMY YHCITY P, TO OH HE MOXET IPUHUMATh 3HaUeHue 2p
HU IIpY KaKOM LIEJIOM X.

2. MuorouneH f(x) npu nenenuu Ha (X — 1) gaér ocrarok 1, npu nenenuu Ha (X — 2) Aaé€t ocTaTok 3,
Ipu JIeeHn Ha (X — 3) ocTaTok 5 U mpu JeneHuu Ha (X —4) octaTtok 6. HailTu ocTaTok oT neneHus
f(x) ma mpousBenenue (x — 1)(x —2)(x — 3)(x — 4).

Otser: (-1/6)x3 + x? + (1/6)x

3. Haiitu ocTatok ot nenenns muorounena f(x) = 1 + x + x5+ x% + x?" + x8 + x?*® pa

a)x>—-1
6)x>+1
B)x* -1

Otsetsr: a) 6x + 1,6) 1; B) 3x> + 3x + 1.

4. HaiiTu 3nauenue f(x) B Touke a

a) f(x) =x°+3x*+2x3-8x +40,a=-3

6) f(x)=x*-3x3+6x>—10x+ 16, a= (1/3)

B) f(x) =3x* —x +300i,a=—3 +i

5. lokaxxuTte, 4To eciu k — kpaTHOe 3 HaTypaJlbHOE YUCIO0, TO xX+ 1 memures Ha X2 — X + 1.
Copep:xaHue BHeayIMTOPHOI paGoThl CTY/AEHTA NPH NOATOTOBKE K 3aHATHIO:

Ne 3 (B), Ne 4 6.

Pexomenayemas imreparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmatnut. — 2001. — 368 ¢, M.:
MIIHMO, 20009.

Kypomr A.T'. Kypc Briciieit anre6psl. — CI16.:JIanp, M.: ®usmarkuuka, 2007. — 432 c.

SAHATUE NeS. IlpuBoaumbie 1 HENPUBOAMMbIE MHOT04JICHBI



1. Paznoxurts Ha HCIIPUBOAUMBIC MHOXUTCIIN HAA IMOJIEM KOMIIJICKCHBIX YHUCCIIL.

a)x>+x+1 x) 2X + 2.

6) x*+ 1 3) 6x°+x+3
B)x*+x%+1 ) x8+3x*+3x2 +1
r)x*+4x3+4x2+ 1 K)x® — 1

n) x8 - 27 mx2+2x+3
e)x*+8x3+8x -1 M) x4 — 7

WuTepakTiBHast popMa — MUKPOTPYIIIBI COCTABIIAIOT MHOIOWIAEHBI 110 33JaHHBIM KOPHSIM (BCe
KOPHU pallMOHAJIbHBIE, a 3aTeM MpeIaratoT IpyruM MUKpPOTPYIIaM pPa3jioKUTh 1aHHbIE
MHOT'OYJIEHBI HA MHOXKHUTEIN Ha CKOPOCTb.

Copepxxanue BHeayIMTOPHON PadoThl CTyIeHTA IIPU NMOAT0TOBKE K 3aHATHIO:

Nel(3-m)

Pexomenayemas aureparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ m3a. — M.: @usmarnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypom A.T'. Kypc Beicuieii anreopsl. — CI16.:JIanb, M.: ®uzmartknuka, 2007. — 432 c.

3AHSATHE Ne6. Otaenenne HempuBOAUMBIX KPATHBIX MHOKHTeJIeH

1. BelienuTh KpaTHbIE MHOKHUTEIN MHOTOYWICHOB.

x8 — 3x% + 6x% — 3x% - 3x +2,

a) f(x) = x> — 15x3 - 10x% + 60x + 72,

6) fi(x) =x>— 7x3—2x% + 12x + 8, (1/3)

B) fi(x) =x®—x*+2x3-2x®+x - 1,

r) f(x) =x%+6x° + 2x3 +3x2+ 6x + 1, (1/3)

n) f(x) =x°+5x* + 10x> + 10x? + 5x + 1,

e) f(x) =x®+4x>+ 5x* - 5x2 —4x - 1,

2. Haiinure HOJ] MHOTOUJIEHA M €r0 TPOU3BOIHOM:

a) f(x) = (x — 1)3(x + D4(x - 3),

6) g(x) = (x — Dx* — D(x* ~ D(x* - 1).

3. Haiiaute Bce 3HaueHMs a IPH KOTOPHIX MHOTOUIEH X* — 4X + a He UMeeT KPaTHBIX KOpHEii.
Conep:xanue BHeayAMTOPHOI padoThI CTYICHTA NP NMOAT0TOBKE K 3aHATHIO:

Ne 1 (6, 1)

Pexomenayemas iureparypa:

Koctpukun A.W. Beenenue B anredpy. — 3-e uza. — M.: ®usmariaut. — 2001. — 368 ¢, M.:
MITHMO, 2009.

Kypomr A.T". Kypc Beicmieii anre6psl. — CI16.:JIanp, M.: ®usmartknuka, 2007. — 432 c.



SAHATUE Ne7. Pemienne ypaBHeHHH TpeTheil CTeNeHH

1. HaliTu BCce KOMIUIEKCHbIE KOPHU YPaBHEHUI:

a)x3-9x?+21x-5=0

6) x3>-x-6=0

B) x°—3x%2+3 =0 (1/3)

r) x+ 9x° + 18x + 28 = 0 (1/3)

1) x2—6x+9=0

e) x3+ 6x2+30x+25=0

K)X°—3x2-3x+11=0

3)x°+3x?-3x-1=0.

NuTepakTuBHas popMa — MUKPOTPYIIIBI COCTABIIAIOT YPABHEHUS TPEThEH CTENEHH C
UPPALMOHATEHBIMUA KOPHSIMH U MEPEIal0T €ro APYTUM MUKPOTPYIITIaM JIJIsl PeLIEHUs] Ha CKOPOCTh
Copep:xaHue BHEAyIMTOPHOI paGoThI CTY/JAeHTA NMPH MOATOTOBKE K 3aHATHIO:
Nel(B, 1)

Pexomenayemas aureparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ uzn. — M.: @usmatnut. — 2001. — 368 ¢, M.:
MIIHMO, 20009.

Kypour A.I'. Kypc Bbiciieit anre6psl. — CI16.:JIanp, M.: ®uzmarkuuka, 2007. — 432 c.
3AHSATHE Ne8. Peienne ypaBHeHU 4eTBEPTOH CTeNeHH

Halit Bce KOMIUIEKCHBIE KOPHHU YPABHEHUM:

a)x*+8x3 +15x°—4x-2=0

6)x*—2x3 +2x°+4x-8=0

B)x*—x3-x?+2x-2=0

r) x* —4x3 + 3x% + 2x — 1 = 0 (ZOMOJTHUTENHHO)

n) x4+ 2x3-2x2 + 6x — 15 =0 (1/3)

e) x*+2x3 +2x2+x - 7=0 (u/3)

x) x* —x3—-3x% + 5x — 10 = 0 (1/3)

) x*+2x3+2x2-1=0

mxt-2x3+x2+2x-1=0

K)x*—2x3+4x2-2x+3=0

mx*-2x3+3x2-2x-2=0

Copep:xaHue BHeayIMTOPHOI paGoThl CTY/AEHTA NPH NOATOTOBKE K 3aHATHIO:
Ne 1 (m, e, k)

Pexomenayemas qureparypa:



Koctpukun A.U. Beenenue B anredpy. — 3-¢ u3a. — M.: @usmarnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.
Kypom A.I'. Kypc Boicieit anre6psl. — CI16.:JIanp, M.: ®usmarkuuka, 2007. — 432 c.

3AHSATHUE Ne9. Teopema Buera, MHOTOWIeHBI HA/I N0JIEM /I€liCTBUTEIbHBIX YHCe
1. CocTaBUTh HOPMHUPOBAHHBIN MHOTOWIEH HAUMEHbIIIEH CTETIEHH HaJl TTOJIEM KOMIUIEKCHBIX YUCEII,
MMEIOLNNA KOPHHU:

a)x1=1,x2=-1,x34=2 Otser: x* —4x3+3x?>+4x — 4

0) x1=1, x2,3 = 1. Otser: X+ (-2 +i)x2+2x +2

B) X12 =1, X345 =- 1 (1/3) Oteer: x> +x*—2x3—2x%>+x + 1

r)X12 =1, X34 = - 1. (1/3) OtBet: X*+2x% + 1

nxi1=1,x2=2,x3=3 OtBeT: X°—6x°+ 11x — 6

e)x12=1,x34=1+I. Otset: x* — (2+4i)x3— (5 — 61)x? + (6+2i)x — 2i

2. HaiinmuTe cooTHOEeHUsT K03()(HUITMEHTOB HOPMUPOBAHHOTO KyOMYECKOTO MHOTOUJICHA, TTPH
KOTOPOM OJIH KOPEHb PAaBEH CYMME ABYX APYTHX.

3. He peuiasa KBaApaTHOTrO YPaBHCHUS, COCTAaBbTC HOBOC YPABHCHUEC, KOPHSAMU KOTOPOI'O ObLIH OBl
BCJINYHHBI, 06paTHbIe KBaJpaTramMm KOpHCﬁ JaHHOI'O YpaBHCHUA:

a) 2x% —x + I;

6) x° +x + 6.

4. HaiinuTe Bce MHOTOUIEHBI BUAA X2 + X + q, ISl KOTOPBIX KOY(Q(DULMEHTHI P, q ABJIAIOTCS
KOpHSIMHU.

2 _ax + 2 u x? + ax + 2 UMeroT oommii

5. Haiinure Bce 3Ha4eHMS a IPU KOTOPBIX MHOTOWIEHHI X
KOPEHb.
6. BbIsICHUTB Kakye U3 MHOTOYJIEHOB HEITPUBOIUMBI HaJ I1OJIEM JEHCTBUTEIbHBIX YUCEI.

MMPUBOAUMBIC PA3JIOKHUTh HA HCIPUBOAUMBIC MHOKHUTCIIA

a) x> +x%-2 K) X2+ 9x2 + 9x + 8
6)x*+1 3)x°—6x°+ 11x -6
B x*+x°+1 ) x®+3x*+3x2 +1
) x*+4x3+4x2+ 1 K)x® — 1

)1)x6727 H)X2+2x+3
e)x*+8x3+8x -1 M) x* -7

7. Hali'Tu HOpMHUPOBAHHBIM MHOTOUYJIEH HAMMEHBIIIEH CTENIEHU C IEUCTBUTEIbHBIMU
K03 pHULIHEHTaMU, UMEIOLITHIA:

a) MPOCTOM KOPEHb 2+1 U ABYKPATHBIN KOPEHH 1.

0) poCTOi KOpPEeHb — 3 U IBYKPATHBINA KOpeHb 1 — 1.

Coaeprxanue BHeayIMTOPHOH PadoThI CTYIeHTA NIPH NMOATOTOBKE K 3aHATHIO:



Ne 1 (B,r), No 6 (1 - M), N2 6. [ToaroroBka K KOHTPOJIBHOM.

Pexomenayemas iureparypa:

Koctpukun A.W. Beenenue B anredpy. — 3-e uza. — M.: ®usmariaut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypom A.T". Kypc Beicmieii anre6psl. — CI16.:Jlanb, M.: ®usmartknuka, 2007. — 432 c.

3AHSATHE Nel0. MHOro4/ieHbI Ha/l 10J1eM PAllHOHAJIBHBIX YHCeJ

1. Halinute pauroHaJIbHbIE KOPHU MHOTOWICHA:

a) x3— 11x? + 38x — 40

6) 3x* —2x3+4x>—x +2

B) 15x° — 8x* + 46x3+ 21x? - 21x + 3

r) x°+ 6x*+4x3-23x% - 30x — 8 (1/3)

n) 6x* +x3+2x2—4x + 1 (n/3)

e) 3x° + 17x* + 36x3+ 38x? + 19x + 5

2. BBISICHUTB, SBIISIOTCS JIU TaHHBIE MHOTOYWICHBI TPUBOAMMBIMH HaJI TIOJIEM PAlMOHATIBHBIX YHCE.
Ecnu ga, To pa3inoKuTh MHOTOWICHBI HA MHOKUTENH HaJl 3TUM MOJIEM
a)3x?-2x-1

6) 2x>—3x + 4

B) 2x3 +3x%+ 6x — 4

r) 2x3 + 12x2+ 17x - 2

1) 2x8 + 14x3 - 35x2 — 56x + 63

e)x*—2x +3 (zameHax =y + 1)

x) 2x* + 9x3+20x2 +15x + 32 (zamena x =y — 2)

3. BBIACHUTD, SBISAIOTCS JIM JaHHbIE MHOTOWIEHBI IPUBOAUMBIMU HaJl TIOJIEM PAllMOHATIBHBIX YHCEN.
Ecnu na, To pa3noxuTe MHOTOUJIEHBI HA MHOXKHMTENHN HaJl 3TUM TOJIEM
a)x>—x+0.25

6) 3x°+4x2+4x + 4

B) X +x°-x —1

r)30x>+ 19x> -1

1) 2x° —15x3 +21x — 24

e) 3x% — 20x*+ 30x2 — 20x + 20

xK) 4x’ +21x°+ 28x* — 14x2 - 35

Copep:xaHue BHeayIMTOPHOI paGoThl CTY/AEHTA NPH NOATOTOBKE K 3aHATHIO:
No 1 (r, m), Ne 2 (0, ), Ne 3(x)

Pexomenayemas qureparypa:



Koctpukun A.U. Beenenue B anredpy. — 3-¢ u3a. — M.: @usmarnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.

Kypom A.I'. Kypc Boiciieit anre6psl. — CI16.:JIanp, M.: ®usmarknuka, 2007. — 432 c.
3AHSTHUE Nell. KouTposabsHas padora.

3AHSATHE Nel2. Paciunpenus moJieit

1. Haitnure MUHMMAaJIbHBIA MHOTOUICH JIJISl YMCJIA HAJl TTOJIEM PAllMOHATBHBIX YHCEII:

a) 1 e) i

6) V2 +iv3 %) 1-2%/4

B)—1+i+3 3) 1+ 311

r) 41+2 1) COS %+ i sin %

) cos 10° K) sin 10°.
2. OcBoboauTeCh OT O B 3HAMEHATENE IpoOH, II€ 0L — KOPEHb YKa3aHHOI'O YPAaBHEHUS:

8) ——, o®—20+2=0
o’ +1

1
6) — > ot +ol—402-3a+2=0
a’+3a°+3a+2

2

B) ——— at +20+2=0
a" +1

a’?-3a+1

> , 0¥ +a?+30+4=0.
a”+2a+1

3. OCBO6OILI/ITGCB OT UPPALIMOHAJIBHOCTHU B 3HAMCHATCJIC ,[[pO6I/IZ

7 J7 +1
V142442 ®) 47 47 -1
1 11
O 1+R2+%4 D3/ 32 -1

4. JlokaszaTb, 4TO 3aJa4d O TPUCEKIMHU KyOa M 00 YTpPOEHHH yrjia HEepa3peluMbl C MOMOUIbIO

LUPKYJIS U JINHEWKU.

3AHATHUE Nel3. MHorowieHsl OT HECKOJIbKHX mepeMeHHbIX. CuMMeTrpHYeckue
MHOT'04JICHbI

1. Pacnonoxxure 4jieHsl ClAeIyIOIIMX MHOTOUJIEHOB B JIEKCUKOTPaphUIECKOM MOPSIKE.

a) X1+ X2 +x3

6) 3x12+ 3x2% + x2

B) X1 X2 + X2X13

1) X1° + x2° + X3% — 3X1X2X3

2. Kakue 13 MHOTOWIECHOB SIBIISIOTCS CUMMETPUYECKUMU? YKa)KUTE UX CTAPIINE YJICHBI.

a) (x1—X2) (X1—X3) (X2~ X3)

6) (x1— X2)? (x1— X3)* (X2— X3)?



B) (X1— X2—X3) (X2— X1— X3) (X3— X1 — X2)

1) (x2° + X123 — X3°) (X122 — X12%2X3) (X1°%22 — x1* + X27)

3. Cpeau nepeurciaeHHbIX OAHOWICHOB YKaXKUTE T€, KOTOPbIE MOTYT OBITh CTAPIIUMU YJICHAMU
CUMMETPUYECKUX MHOTOUJICHOB:

a) x1°x2%x3%  6) x2°xa*xa® B) x1°x2°x3% 1) xa*x2%xs; ) x2°xaxat; n) x2t xax1%;

4. BeipazuTte cleyroIMe MHOTOWICHBI Yepe3 OCHOBHBIE (3JIEMEHTAPHBIC) CHMMETPUUYECKHE
MHOT'OUJICHBI:

a) X1° + x2% + x32 — 2x12%2%— 2x1%x3° — 2X2°X3?

0) (2x1— X2 —X3) (2X2— X1— X3) (2X3— X1— X2)

B) X1* + xo* + x3% — 2x1%0— 2x1X3— 2X2X3 (1/3)

r) (x1—x2)? (x1— Xx3)* (x2— x3)* (W/3)

Conep:xanue BHeayIMTOPHOI padoThI CTYIeHTA NPHU MOAT0TOBKE K 3aHATHIO:

Ne 4 (B, 1),

INPAKTUYECKOE 3AHSATHUE Nel4. IlppMeHeHusi CHMMeETPHYeCKHX MHOTOUYJICHOB

1. BeruucianTh 3HaUYCHUS] CHMMETPUYECKOT0 MHOTOUJIeHa f(X) OT BCeX KOMILIEKCHBIX KOPHEH
MHOTO4ICHA {(X)

a) f(x1, X2, X3) =S (x13x2),  ¢(x)=2x3+2x>+4

0) Haiimute cyMMy KyOOB KOMIUIEKCHBIX KOPHEH MHOTOYJICHA

d(x) =2x4—4x3+ 2x°—6x + 1

2. Pemute cucremMsl ypaBHEHHUI:

xX+y+xy=7 xX+y=5

2) {x2+xy+y2:13 5) {xz—xy+y2:7
x*+y=5 x-y=2

B){x6+y3=65 r){)c3—y3=8
{?&/;+?§/;:3

hy) =8

3. Pemure ypaBHeHue:

ot V1T—x? L N1T-x% _ g

Copep:xaHue BHeayIMTOPHOI paGoThl CTY/AEHTA NPH NOATOTOBKE K 3aHATHIO:

No 2 (6, 1), Ne 3.

Pexomenayemas iureparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ uza. — M.: @usmatnut. — 2001. — 368 ¢, M.:
MIIHMO, 20009.

Kypomr A.I'. Kypc Briciieit anre6psl. — CI16.:JIanp, M.: ®usmarknuka, 2007. — 432 c.
3AHATHE Nel5. Konmponavnasa paooma



7. IlepeyeHb OCHOBHOH H /ONMOJHHUTEJIbHOW Y4eOHOIi JauTepaTypbl, UHTEpHeT-pecypcos,

HEe00XO0AMMBIX JJI OCBOCHHS JUCIUILIHHDBI

OcHoBHas JInTepaTypa
1.  Becenosa, JI. B. Anrebpa u teopus umcen: yueOHoe mocobue / JI. B. Becenona,
O.E. Tuxonop ; Ka3zaHCkuii HalMOHAJIBHBIA MCCJICIOBATEIbCKHHA  TEXHOJOTHMUECKHU
yHuBepcuteT. — Kazanp : KazaHckuil Hay4yHO-UCCIEIOBATEIbCKUM TEXHOJIOTUYECKUN
yauBepcurer (KHUTY), 2014. - 107 c: wn - Pexum pocryma. —

URL.: https://biblioclub.ru/index.php?page=book&id=428287 )

2.  AnreOpanueckue CTPYKTYpbl M HMX TMPWIOKEHUA: ydeOHOoe mocobue /
JI. B. 3a6muueBa, C. lO. KopaGenbmukoBa, U. B. Ky3nenoa, C. A. Tuxomupos;  —
Apxanrensck: CeBepHbiil (ApkTuueckuii) penepanbubiii yausepcuret (CADY), 2015. — 169 c.
— Pexxum mocryma: https://biblioclub.ru/index.php?page=book&id=436142

3. Cwmonun HO. H. Anrebpa u Teopus uucen: yue6. mocodue / FO. H. Cmonun. — M. :
®JIMHTA : Hayka, 2017. — 464 c. (http://znanium.com/bookread2.php?book=1034573
JlonoJiHuTeIbHAS JIUTEpPaTypa
1. Usanosa C. A. Jluneitnas anre6pa : yueOHoe nocooue / C. A. iBanoBa, B. A. IlaBckuii ;
KemepoBckuii rocyaapcTBeHHBIN yHHBEpCcUTET. — 2-¢ u3ll. — KemepoBo: KemepoBckuit
rocyiapcTBeHHbli  yHuBepcuter, 2019. — 125 c¢. : wun, Tabn. — Pexum

noctyna:: https://biblioclub.ru/index.php?page=book&id=573547

Jluneitnas anre6pa. JIunelinsie oneparopsl. KBagpatuunsie popmel. KomiuiekcHsle yncia:
VYyebnoe nocobue / Pybamxkuna E.B. - M.: HUL] UHOPA-M, 2016. - 38 ¢. (URL:
https://znanium.com/catalog/product/544419). https://znanium.com/read?id=17915

Humepnem-pecypcot

OBC ZNANIUM.COM http://znanium.com

ObC «YHuBepcuterckas Oubianoreka onnaita» http://biblioclub.ru

OnekrponHas oudnuoreka http://lib.mexmat.ru/books/75829 (cBoGomHbIN K0OCTYI)

DnekrpoHHas Oudbaroreka http://www.razym.ru (CBOOOIHBIN TOCTYII)

http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy_proekt po_matematike _na_t

emu.docx.

http://www.mathnet.ru O0mepoccuiickuii MaTeMaTU4ECKHA TOPTa


https://biblioclub.ru/index.php?page=book&id=428287
https://biblioclub.ru/index.php?page=book&id=436142
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https://znanium.com/catalog/product/544419
https://znanium.com/read?id=17915
http://znanium.com/
http://biblioclub.ru/
http://lib.mexmat.ru/books/75829
http://www.razym.ru/
http://www.mathnet.ru/
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