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MecTo AUCHUILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

HucuurunHa «MaTtematuyeckue OCHOBBI uHpopMaTuku (anredpa)» OTHOCHTCA K
JUCIUIUTMHAM o0s13aTenbHOM yactu bioka 1. Jlucuumiunel (Moaynu) [IpeamMeTHO-METOAUnYECKOro
Moaynast mo mnpodumo «MHpopMarmkay yd4eOHOro IUTAaHA OCHOBHOW MpodecCHOHATHHON
o0pa3oBaTeNbHOW TMPOrpaMMBbl  BBICHIETO OOpa3oBaHUS — TPOrpaMMbl OakanaBpHara IO
HanpasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHWE, HANPABICHHOCTH (TIPOQHIIH)
oOpa3oBarenpHOU Tporpammbl «MaremaTuka. HpopmaTuka», 04HOM (OopMBI 00ydeHUS.

JlucumiinHa onupaeTcst Ha pe3yabTaThl 00ydeHus, cOpMUpPOBaHHBIE B paMKaX IIKOJIbHOTO
Kypca MaTeMaTHKH.

Pe3ynbrarhl M3ydeHUs NUCUUIUIMHBI SBJISIOTCS OCHOBOW JUISl M3y4€HUS ITUCIHUIUINH U
MPOXOXKJAEHUsI TpakTUK: JluckpeTHele Mojenu B uHopmaruke, Teopuss aaropuT™Mos,
Teopernueckne ocHoBbl HMH(pOpMaTUKH, OCHOBBI MCKYCCTBEHHOI'O HMHTEJUIEKTa, [IpakThKym 1o
pelieHuto TMpeaMeTHhIX 3amad, HWHdopmarmonHas O0€30macHOCTh M 3amTa  HHGOPMAIIHH,
KommnbrlorepHnas u abctpaktHas anredbpa, Teopus uyucen, Teopust BeposTHOCTEH U OCHOBBI
MaTeMaTH4ecKol craTUcTUKH, HayduHo-uccienoBarensckas pabora, [loarotoBku k cnade u crada
roCyJapCTBEHHOTO 3K3aMEHa, BBINOIHEHNE U 3a1MTa BBITYCKHOM KBaIU(UKAILIMOHHON pabOTHI.

1. Ilepeyenb  mIaHMpyeMBIX  Ppe3yJbTaTOB  00y4uyeHusi (00pa3zoBaTeIbHBIX
pPe3yJ1bTATOB) MO AUCHUILINHE

Ileqbr0 OCBOEGHMS  AUCUMIUIMHBI  SIBJSIETCS  MOATOTOBKA  yduTesnss K Oynymien
npoheCCHOHANBHON ACATENIBPHOCTH: (OPMUPOBAHHE CIIOCOOHOCTH K TPEMOJaBaHUIO Y4eOHOTO
npeamera MH(opMaTHKa, Kak B OOBIYHBIX 00IIe00pa3oBaTeNbHBIX KilaccaX, TaKk M B Kiaccax ¢
yr1yOJeHHBIM U3y4eHUEM JUCLUIUIMH €CTECTBEHHO-MAaTeMaTHUeCKOro LUKJIA.

3ajgauveil OCBOGHMsI JUCLUMIUIMHBI  SBJSIETCA  3aKpEIUIEHWE  YMEHUH  MPOBOJUTH
MaTeMaTU4ecKue NpeoOpa3oBaHUs BBIPAKEHHUH, OTPabOTKAa MOHATHIHOrO ammapara MaTeMaTHKH,
He00X0AMMOro B HH(GOpPMATHUKE, TEXHUKU MPOBEJCHUS MaTeMaTUYECKUX pacuyeToB, GOPMHUPOBAHUE
U 3aKpelyieHHe YMEHMsI pelliaTh 3a/1a4y MOBBIIIEHHON CJI0’KHOCTH LIKOJBHOTO Kypca.

B pesynabrare ocBOeHHs NporpaMMbl OOy4aroIMHCS JOJDKEH OBJAJETh CIIEAYHOIUMU
pe3yibTataMu 00ydeHus (B Tabyuie MpeACTaBIEHO COOTHECEHHE 00pa30BaTENbHBIX PE3Y/IbTAaTOB

o6yquI/151 0 JUCHHUIIIMHE C HHAUKATOPaMH JOCTUKCHU KOMHeTeHHHﬁ)Z

Komnerenmus u OO6pa3oBaresbHble Pe3yIbTaThl AUCIUILTUHBI
UHUKATOPBI ee (aTanb! GOpMUPOBAHUS TUCIUITIIUHBI)
JIOCTHKCHUS B 3HaeT yMmeeT Bnazgeer
JTMCLUTUINHE
I1K-1. Criocoben OP-1. 3naer poib 1 OP-3 ymeer OP-4 Bnaneer




OCBauWBaTh U
MCIOJIb30BAaTh
TEOPETUUYECKHE
3HAHUS U
MIPAKTUICCKHE
YMCHWSI ¥ HABBIKU B
MPEIMETHOMN
oOmactu mpu
pelIeHnH
pohecCHOHATBHBIX
3azad.

[IK-1.1. 3naer
CTPYKTYpY, COCTaB U
JMTAaKTHYECKUE

€ IMHUIIBI
NpeIMETHO N
obnactu
(Tpemo;aBaeMoro
peaMeTa).

[1IK-1.2. Ymeer
OCYILIECTBIISITH OTOOP
y4eOHOTO
COJIepKaHus Ui €ro
peau3alyy B
pasnu4HbIX (hopmax
oOyueHus B
COOTBETCTBUHU C
TpeOOBaHUSAMH

@1ocC 00.

MECTO MAaTEMaTHKH B
o01eli KapTuHe
Hay4YHOTO 3HAHWS,
OP-2. 3naer
CTPYKTYpY, COCTaB 1
JUJAKTHYCCKUEC
CANHUIBI COACPKAHUA
IIKOJIBHOTO Kypca

MaTEMaTHUKU.

OCYLIECTBIISITH 0TOOD
y4e0HOTO COZIepIKaHNs
JUTSL €TO peaIn3aliy B
pa3IMYHBIX (hopMax
00y4eHUs B
COOTBETCTBUH C
COBPEMEHHBIMU
TpeOOBaHUSIMHU K

00pazoBaHUIO.

JIEUCTBUEM
MIPOEKTUPOBAHUS
pazIMuHBIX  popm
y4eOHBIX 3aHSTHH,
OP-5 Bnazeer
HABBIKOM ITPUMEHEHHUS
Pa3IMYHBIX METOJIOB,
MIPUEMOB U TEXHOJIOT U1
B 00y4YeHUU

MaT€MaTukKe.




2. Oo0beM AUCHUIIJIMHBI B 3a4Y€THBIX €IMHUIAX C YKA3aHUHEM KOJINIECTBA AKAAEMHUYECCKHUX
YacCoB, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy Oﬁy‘lalOIIII/IXCﬂ C mpenoagaBaTeJieM (l'IO BUIaM

yueOHBIX 3aHATHIT) 1 HA CAMOCTOAITEJILHYIO PA00Ty 00y4arommXxcs

VY4eOHble 3aHATHS
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3. ConpepxaHue TUCHHUILUINHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jejiaM) ¢ yKa3aHueM

OTBCACHHOI'0 HA HUX KOJIHYECTBA aKaACMHUYECCKHUX YaCOB U BUA0B y‘lCﬁHbIX 3aHATHIl

3.1. Vkazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUUECHBA AKAOEMUUECKUX YaACO8 U

U006 YUEOHBIX 3AHAMULL

KosmdecTBo yacoB 1o ¢popmMaM opraHu3aIiuu
00yueHus

Hanmenosanue pasjiena 1 rem Jleximon | Ilpaxtuuec | JlaGopato | CamocTosT

HBIC KHue pHEBIC enbHas
3aHATHSA 3aHATHSA 3aHATHSA pabora
1 cemecTp
AnreOpa 6 10 - 20
DNEMEHTBI TEOPUH YUCEIT 6 10 - 20
Hroro 12 20 - 40

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OuCyunIiuHbl

Kpartkoe cogep:kanmne kypca




Auredpa.

Bexropnbie npocTpancTBa. Matpuibl. CucTeMbl IMHEHHBIX ypaBHEHUN. JINHENHbIE ONIEPaTOPHI.
JJIeMeHTHI TeOpHHU YHCeJl.

IIpocteie uncna. ['enepanyst pocThIX YKces. Pa3nokeHue yncesn Ha IpoCTble MHOKUTEIH.
HaunGonpimmii o0muii AemuTelb 1 HauMeHblee oomee kparaoe. Mx mouck. CpaBHeHHE IO

MOJIYJIIO.

3. Hepe'{eﬂb y‘leﬁHO-MeTOIH/I'leCKOFO o0ecneyeHusi AJA CaMOCTOSTEJIbHOMH pa60T1)1

00y4yauxcst Mo JUCHHUILINHE

CamocTtosaTenbHas paboTa CTYAEHTOB SBJIsETCS 0co0oil (popmoil opraHuszanuu y4yeOHOro
mporecca, MPEACTaBIAOIAas Cco00M  IUIaHUPYEMYIO, II03HABATENBbHO, OPraHMU3AaLUOHHO U
MCTOAWYCCKU HaAMpPaBIACMYIO OCATCIBHOCTE CTYACHTOB, OPUCHTUPOBAHHYIO Ha JOCTHXKCHUC
KOHKPETHOIO  pe3yibTara,  OCYIIECTBIsAEMYyHO 0e3 TMpsAMOH  IMOMOIIM  IPENoAaBaTels.
CamocrosaTrenbHas padoTa CTYJIEHTOB SIBISETCS COCTAaBHOM 4YacThio yueOHOM paboThl M HMeEeT
[ENBI0 3aKpeTUieHHEe W YIITyOJIeHHE TOJYYeHHBIX 3HAHWHA W HAaBBIKOB, TIOMCK M TIPHOOpETEHHE
HOBBIX 3HAHMMH, a TAKXKE BBINOJIHEHHE YU€OHbBIX 3aJaHUM, HOArOTOBKY K MPEACTOSIIUM 3aHATUAM U
sk3ameHy. OHa mIpeaycMaTpHUBaeT, Kak MpaBWo, pa3padOTKy pedepaToB, HAMUCAHHUE NOKIAJOB,
BBITMIOJIHEHUE TBOPYECKUX, WHAMBUIYAJIBHBIX 3aJaHUi B COOTBETCTBHM C y4eOHOH INporpammoi
(TeMaTHYECKUM IUIAHOM M3y4eHHs AUCUUIUIMHBI). Tema A Takoro BBICTYIUICHHSI MOXET OBbITh
IIPE/UIO’KEHA IpernojaBaTesieM WM H30paHa caMMM CTYAEHTOM, HO MaTepuasl BBICTYIUICHHS He
JIOJDKEH AyOaupoBaTh JEKIMOHHBIN MaTepuall. PedepaTuBHbIi MaTepuan CIyKUT JONOJHUTEIbHON
uHbopMmanuen A paboThl Ha MPaKTHUECKUX 3aHATHAX. OCHOBHas Liedb JAHHOTO BUAA PalbOTHI
COCTOUT B 00YYEHHUH CTYAECHTOB METOJAaM CaMOCTOSITEIbHOM paboThl ¢ yueOHbIM MaTepuanoM. s
IIOJIHOTBl YCBOEHHUS TE€M, BBIHECEHHBIX B MpaKTUYECKHE 3aHiATHUsA, TpeOyercs pabora ¢
neppoucrouHukamu. Kypc mnpeaycMmarpuBaeT  caMOCTOATENbHYIHO pabOTy  CTYIEHTOB  CO
crienuanbHOM suteparypoi. CrenyeT OTMETHTb, YTO CaMOCTOATEeNbHas pabdoTa CTYAEHTOB
pe3yibTaTUBHA JIMIIb TOIJA, KOTJAa OHA BBINOJHIETCS CUCTEMAaTHYECKH, IUIAHOMEPHO M
LIeJIEHAPaBJICHHO.

3aaHus JUIs CaMOCTOSITENIbHONW pabOThl MpeAyCMaTpUBAIOT MCIIOJIb30BaHHE HEOOXOAUMBIX
TEPMUHOB U MOHATUH MO npobiiemaTuke Kypca. OHU HalENMBAIOT HA MPAKTHUECKYI0 paboTy Mo
IPUMEHEHHIO M3y4aeMOoro MaTepuala, MoMcK Ombmuorpaduyeckoro mMarepuala U 3JIEKTPOHHBIX
MCTOYHUKOB MH(OpMAIUY, WITIOCTPATUBHBIX MaTepHajoB. 3aJaHus MO0 CaMOCTOSTEIbHON paboTe
JAI0TCS TI0 TeMaM, KOTOpbIE TPEOYIOT TOTIOIHUTENBHOM MPOpabOTKH.

OOmwmii o0beM CcaMOCTOSATENILHOW pPa0OThl CTYAEHTOB MO JAUCLUIUIMHE BKIOYAET

AYJAUTOPHYIO U BHCAYAUTOPHYIO CaMOCTOATCIIbHYIO pa60Ty CTYACHTOB B TCUCHHUC CCMCCTpA.



AynuTopHas caMOCTOsATENbHAsE paboTa OCYIIECTBIsIETCS B ()OpME BBITIOJHEHUSI TECTOBBIX
3aJaHul, KeHc-3a]a4, NHCbMEHHBIX IPOBEPOYHBIX paboOT MO AUCHMIUIUHE. AyAUTOpHAs
caMmocTrosTeNnbHass pabora obecrieueHa 0a30i TECTOBBIX MAaTEpUANIOB, Kelc-3ajau IO pasjesiam
JTMCUUTUIAHBL

BueaynuTtopHas camocTosTeIbHAs paboTa OCYyIIECTBIsAETCA B (JopMax:

- IOJIrOTOBKY K YCTHBIM JOKJIaJaM (IIOAroToBKa pedeparos);

- pemieHue 3a1a4 (JOMaIIHUX 33JaHU) 110 U3y4aeMbIM TEMaM;

- BBITIOJTHEHUE TPYNIIOBBIX HHTEPAKTUBHBIX 33aHUH.

OC-1. KonrponpHas padota Ne 1
[IpumepHbIil BapuaHT KOHTPOJIbHON padoTs! Ne 1

Jluneiinas ajareopa
x1—x2+ 3x3 =0,
—2x1+x, +x3+x4= -8,
3x1+ 2x2 — 4x3 + 2x4 = 18,
2x1 + x2 — x3 + x4 = 10.
x1+ 3x2 — 2x3 = 3,
le + x, — 3.X'3 = 2,

2x1+4x; —4x3 =1,

1) Pemmmte cucreMy JIMHENHBIX YpaBHEHUH {

2) Pemmmte cucreMy JIMHENHBIX ypaBHEHMH 110 npaBuity Kpamepa {

3) Haiitu ¢yHmaMeHTanbHYI0 CHCTEMY pEIICHHH OJHOPOJHON CHCTEMBI JIMHEHHBIX

2x1—3x2+ 4x3 —x4=1,
ypasrennii { 2x1 — 3x2 + 2x3 + 3x4 = 2,
2x1 — 3x2 + 2x3 — 11x4 = —4.

3 -1 2 1 2 1 7 5 1
4) Borumemuts (4 0 3)+(1 -2 4)(G 3 -1)

-2 5 1 3 =53 1 2 3
2 1 11
5) Haiitu oGpatHyro matpuity mist Matpuiibl C = (0 11 1)_
0 0 3 1
0 0 0 1
1 2 3 4
6) BoruncnuTs onpenenuTens MaTpunbl A =| -1.0 3 4 |
-1 -2 0 4
-1 -2 -3 0
7) Haiitu pa3mepHocTs U 0azuc JTUHEHHOrO MOINPOCTPAHCTBA, SBISIOLIETOCS JMHEHHOMN

000JI0YKO# CUCTEMBI BEKTOPOB:

ar = (0,1,2,0),az = (1,1,2,1),a3 = (1,2,3,1),az = (1,0,1,1)
8) Haiiti Matpuily auHeitHOTO omepatopa A(X1, X2, X3) =(X1+ 2X2+ 3X3, X1 - X2, X1 - X2 - X3)
B Oazuce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.

OC-2. KonrponbHas paboTta Ne 2

DJIeMeHTBI TEOPHH YHCeJI

1) ITpu nomomm anropurma EBkiuaa HaiiTu HanOOIBIINI OOIMIA AETUTENb YUCET U
BBIPA3UTh €r0 B BUJIC JIMHEHHON KOMOMHALIMY TaHHBIX uncen a=342, b = 210.

2) Haittu HOJ] u HOK umcen, ucnoss3ys kaHoHHUecKoe TpeacTaBienue a=342, b = 210.



3) Halitn HamMmeHbliee 1O aOCOMIOTHOW BEIWYMHE YHUCIIO, CPAaBHHUMOE C YHCIIOM

N=341-427-126+562-721 o momymto 43.

4) Haiiti ocratok ot aeneHus yncia a = 570 4+ 1170 gam = 13.
5) Pemnts nuneiinoe cpaBnenue 2x = 5(mod 7).
6) PemuTh cucremy cpaBHEHUI {x = 3(mod>)

x = 4(mod7)

7) Haiitu panuonansubie Kopau MHorounena f(X) = 4x° +12x* + x® + 6x? +10x + 3.

OC-3. Tecr.

[IpumepHBIi1 Borpoc
1. Ecnu cumBoIIOM 1 0003HaUeHa MHHUMasI €IMHKIIA ( YHCII0, KBAJpaT KOTOPOTO paBeH —1).
Torma i =...

ﬂ./l}l CamocmosamebHoll R0020MOBKU K 3aHAMUAM O 0ucuunﬂuuepel<0meli0yemc;l

ucnoJjibzoeamos yueﬁuo-mem oouuecKue mam epuaisl:

1. UYepesatenko O.H., Paneer C.M., I'nyxosa H.B., KyBmunosa A.H. OcHoBbI

BbICIIEH anreOpbl. YueOHoe nocooue. — Yiesaaosck, ®I'bOY BO, 2020. — 60 c.

2. I'myxoBa H.B., UepeBarenko O.U. Jluneitnas anreOpa. YuebHOe mocoOue. —
ViesHoBck, PI'BOY BO, 2019. — 40 c.

3. I'myxosa H.B., UepeBarenko O.U., I'pumnna C.A., Kypenesa T.H. OcHoBbI TeOpun
anreOpandecKux CTpykTyp. YuebHnoe nocoodue. — Yiupsaock, PI'bOY BO, 2019. — 23 c.

4, I'myxoBa H.B., UepeBatenko O.U. Anrebpa. Yactp 4. Anrebpa MHOTOWIEHOB YueOHOE
nocooue. — YiabsHosck, PI'bOY BO, 2017. — 42 c.

5. Kapnosa C.A. Anre6pa u Teopus uncen. Yactp 1. opraHu3aiiioOHHO -METOJMYECKHE
MaTepHabl Uil CTyIEHTOB 3a0YHUKOB. — YIbsiHOBCK, YII'TIY, 1998. — 24 c.

6. WnbszoBa J1.3. AnreOpa u Teopus uncen. YacTp 2. opraHu3aliiOHHO -METOJMYECKHE
MaTepuasl s CTYAEHTOB 3a0YHUKOB. — YIIbSHOBCK, YII'TIVY.

7. boromonosa U.B., Unes3oBa [[.3. Anrebpa u reopust uucen. Yacts 4. opraHu3alliOHHO-
METOUYECKUE MAaTePUAIIBI ISl CTYJICHTOB 3a0YHHUKOB. — YIIbsHOBCK, YnI'TIV, 1999. — 24 c.

8. I'myxos B.II., Unbs3oBa J1.3. 3aiauHuK-IpakTUKYM 110 aiaredpe u Teopun yucen. Yacts 1. —
Vaesaosck: Yal'TlVY, 1996. — 58 c.

9. Wnbszosa /1.3. 3a1auHuK-IPAKTUKYM I10 anredpe u Teopuu yucen. YacTb 2. — YIbsSHOBCK:

Yal'Tly, 1999. — 36 c.



5. HpI/IMepHLIe OLCHOYHBbIC MaTE€pUuaJIbl IJIfl IPOBCACHUSA TCKYILIEI0 KOHTPOJIA YCIIEBAECEMOCTH

H l'lpOMe)KyTO‘lHOﬁ aTTeCTalumn oﬁyqaloumxca o JTMCHUIIJIMNHE

Opranuszanus ¥ NpoBeJieHNe aTTeCTALMHU CTY/IeHTA

®I'OC BO opueHTUpOBaHbl NPEUMYILIECTBEHHO HE Ha coolueHue oOyyaronemycs
KOMILJIEKCA TEOPETUYECKUX 3HAHMM, HO Ha BBIPAa0OTKY Yy OaxkajaBpa KOMIIETCHIMH —
JMHAMHYECKOr0 Habopa 3HaHUM, YMEHUI, HaBBIKOB U JIMYHOCTHBIX KA4y€CTB, KOTOPBIE MO3BOJISAT
BBIMYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE TpyAa M YCHEIIHO MpOo(GeCcCHOHATHHO
peain30BbIBATHCS.

B npomnecce oneHkn OakanaBpoB HEOOXOJMMO MCIOJB3YIOTCS KaK TPaJUIMOHHBIE, TaK U
MHHOBAI[MOHHBIE TUIIBI, BUJIbI U (pOpMBbI KOHTpOJI. [IpH 3TOM nocTeneHHo TpaJuIlMOHHBIE CPEICTBA
COBEpUICHCTBYIOTCSI B pyclieé KOMIIETEHTHOCTHOIO TIOJXOJa, a WHHOBAllMOHHBIE CpPEICTBA
aJanTHUPOBaHbI ISl IOBCEMECTHOTO MPUMEHEHUS B POCCUUCKON By30BCKOM ITPAKTHKE.

Lenp mnpoBeneHusi arrecTalluu — IPOBEpPKa OCBOEHHUS 00Opa30BaTeNbHON MpPOrpamMMbl
JUCHMIUTMHBI-TPAKTUKYMa Yepe3 cOPMUPOBAHHOCTb 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpoMeskyTouHast aTTecTAalUsl OCYIIECTBIISIETCS B KOHIIE CEMECTPA M 3aBepIIaeT U3ydeHUe
JUCLUIUIMHBL, TIOMOTaeT OLIGHUTh KPYIHbIE COBOKYITHOCTH 3HAaHMH W yMEHHH, (QopMHpoBaHHE

OTIPEICTICHHBIX KOMITCTCHITHA.

OllEHOYHBIMM ~ CPEJICTBAMH TEKYIIETO OIEHWBAHUS SBJSIOTCS: JOKJIaA, TECThl IIO
TEOPETHYCCKUM BOIIPOCAM JTUCIUILINHBI, 3aIIUTa MIPAKTUYECKUX paboT U T.1m. KOHTposIb ycBOCHUS
Marepuaiga BEIETCS PEryJIsIpHO B TEUEHHE BCErO CEMECTpa Ha MPAKTHYECKUX (CEMHHApPCKHX,

1a00paTOPHBIX) 3aHATHSIX.

No CPEJACTBA OLIEHUBAHMNSI, OO6pa3zoBareabHbIC
/11 WCIOJIb3YeMble I TEKYILEro OICHUBAHUS Pe3yIbTaThI AUCIUTLTAHBI

I10Ka3aTcCiiAa (I)OpMI/IpOBaHI/IH KOMIICTCHLIM

OueHovHbIe cpeacTBa AJs TeKYLIeH OP-1. 3naer poJib U MeCTO
aTTecTaluu MaTeMaTUKH B 00111eil KapTHHe
OC-1 KonrponbHas padora Ne 1 (iuHeiHas HAy4HOTI'O 3HaHUS,
anreOpa) OP-2. 3Haer CTpPyKTypy, COCTaB HU
OC-2 KonrponbHas padora Ne 2 JUIAKTUYECKUE €UHULBI COACPIKAHUS
OC-3 Tecr IIKOJILHOTO Kypca MaTEMaTHUKU.

OP-3 ymeer ocymecTBIsATH OTOOP

OueHoYHbIE CPENCTBA IS POMEKYTOYHOM | yIeOHOro CONEpKaHus JUIL  €ro

aTTeCTalluu pca3aniui B PA3JINYHBIX (bopMax




(Ix3ameH) 0o0ydyeHUss B  COOTBETCTBUU C
OC-4 3auer hopme ycTHOTO coOeceToOBaHUS COBPEMCHHBIMH TpeOOBaHUAMU K
00pa3oBaHUIo.
OP-4 Brnageer neictBueM
MIPOCKTHUPOBAHMS PA3IIMYHBIX (popM
y4eOHBIX 3aHATHH,
OP-5 Biazieer HaBbIKOM [TPUMEHEHUS
Pa3JIMYHBIX METOJIOB, IPUEMOB U

TEXHOJIOTHI B 00y4€HIH MaTeMaTHKe.

OnucaHue OLEHOYHBIX CpPEACTB M HEOOXOIMMOro oOOpynoBaHUS  (IE€MOHCTPAIIMIOHHOTO
Marepuaiga), a TakK K€ Mpolexypbl M KPUTEPUU OLEHUBAHUS WHJMKATOPOB JIOCTHXKEHUS
KOMITETEHIMI Ha pa3jMyYHBbIX dTanax X (OpMUpPOBaHHS B IMPOLIECCE OCBOEHUS 00pa30BaTENbHOMN
MIpOrpaMMsbl npezacTaBiieHbl B DOHIE OLEHOYHBIX CPEJICTB AJISl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
Y IPOMEXYTOYHOM aTTecTaliu 1Mo AUCIUILIIUHE.
Mamepuanwi, ucnonv3yemoie 011 MeKyuie20 KOHMPONA yCneeaemocmu
o0yuarwuxca no oucyunIuHe

Martepuainsl Ui OpraHU3aliuy TeKyIleld aTTeCTalluy MPEACTaBICHbI B 11.4 POTrpamMMBbl.

Mamepuansi, ucnonv3yemole 0711 RPOMEHCYMOUHO20 KOHMPOA YCReeaemocmu
o0yuarmuxca no OucCyuUnIuHe
IIpuMepHBIi IEepeYeHb BONPOCOB K 3a4eTy
1 cemecTp

1. Omnepauuu HaJ MHOXKECTBaMH, UX CBONCTBA

2. OtoOpaxxenue wmHOxecTB. CBoiicTBa oTOOpaxeHuil. Kowmmo3uius oToOpakeHuid,
00paTHOE 0TOOpaKECHHUE.

3. Aunrebpanueckas ¢opma KoMIUIeKCHOro 4yucia. COnmpspKeHHOE KOMIUIEKCHOE YHCIIO.
[Tosne KOMIUIEKCHBIX YUCEI

4. T'eomerpuueckoe MPEICTaBICHHE KOMIUIEKCHBIX 4ucell. TpuroHoMmerpudeckas ¢opma
KOMILJIEKCHOTO yucna. JleWcTBUST C KOMIUIEKCHBIMU UYHWCJIAMH, 3alHCAaHHBIMU B
TPUTOHOMETPHUUYECKOH PopMme.

5. Cucrempl nuHelHBIX YypaBHeHHH. COBMECTHbIE U HeCOBMECTHBI, OIHOPOIHBIE U
HEOJHOPOJHBIE CHUCTEMBbl JIMHEWHBIX YpaBHEHM. PelleHne cHCTeMbl JHHEWHBIX
yYpaBHEHU METOJIOM TMOCIE0BATEILHOTO UCKITFOUYEHUS TIEPEMEHHBIX.

6. Cucrtemsbl BeKTOpOB. JIMHEHHO 3aBUCUMBIC U JTMHEHHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

CsoiicTBa cucteM. bazuc u PaHT CUCTCMBI BEKTOPOB.



10.

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.
29.

30.

Martpuupsl. Onepanun Haj Matpuiamu. CBOWCTBa OllepaLyi.

Panr matpunsl. O6parHas matpuna. CrocoObl BBIYUCICHUS 00paTHONH MAaTPHIIBL.
Omnpenenurens MaTpuibl. CBOMCTBA ONpeaeTUTENS .

Bbruncnenue ompenenuTenss METOJIOM  Pa3lioKEHUsT MO CTPOKE WM  CTOJOLy.
Brruucnenue 35eMeHTOB 00paTHON MaTPUIIBI.

Pemrenne cucremsl JMHEHMHBIX ypaBHeHMM 1o npaswily Kpamepa. Kpurepuit
COBMECTHOCTHU CHCTEMBI JJMHEWHBIX YPABHEHHIA.

KoneunomepHble BekTopHbIE TpocTpaHcTBa. [Ipumepsl. Paznoxenue Bektopa no 6asucy.
basuc u pazmepHOCTh BEKTOPHOTO IIPOCTPAHCTBA.

[TonnpocrpancTBo. Kpurepuii moanpocTpaHcTBa, IPUMEpPHI.

@yH/1TaMEHTAIIbHAS CUCTEMA PEUIEHUI OTHOPOJHOM CUCTEMBI JMHENHBIX YPAaBHEHHM.
JIunelinbple onepaTtopsl. MaTpuia JMHEMHOTO OnlepaTopa.

CobcTBeHHbBIE BEKTOPBI M COOCTBEHHBIE 3HAUEHHUSI TMHEHHOTO oIleparopa.

MHorousneHs! 0T 0JHOU nepeMeHHOM. CTeleHb MHOTOUJIEHA U €€ CBOMCTBA.

Jenenne MHOrouwsieHoB ¢ octatkoM. Cxema ['opnepa. HO/[ MHOTOUIEHOB.

Teopema be3y. Kopun MHOrowiena. KonmuectBo kopHeir MHOTOwIeHA. Teopema besy.
dopmanbHas IPOU3BOJHAS MHOTOWIEHA. Pa3noxkeHre MHOTOWIEHA 110 CTENEHAM X — a.
OcHoBHas Teopema anredpbl. HenmpuBoaumeie MHOTOWIeHB! Haja nossivu C, R, Q.
PanmonansHbie kKOpHU MHOTOWIEHA. Teopema Jlarpanxa.

Henenune ¢ ocratkom. CBOMCTBA JICTMMOCTH.

HO/l u HOK umncen. Anroputm EBknuaa. BzauMHo nipocThie yncia.

IIpocTeie uncna. beCKOHEYHOCTh MHOKECTBA IIPOCTHIX YMCEll. I'eHepanys mpoCThIX
qucell.

OcHoBHas Teopema aprugmeruku. CiiecTBUS U3 OCHOBHON T€OpeMbl apU(PMETUKH.
CpaBuenus. [Ipocteiinue cBoiicTBa cpaBHeHUH. KOJIbIIO U 1TOJI€ KJIACCOB BHIYETOB.
Oyukuusa Dunepa. Teopemsl Ditnepa u Pepma.

CpaBHeHUS ¢ HEU3BECTHOW BenMUMHOU. JIuHelHble cpaBHeHNA. CHCTEMBI JTMHEWHBIX
CpaBHEHUHU.

[Topsinok uncia u knacca Ber4eToB. [lepBooOpa3Hbie KOPHH.

B xoHI1ie HU3YUYCHUS IUCHUIIIIUHBI IIOABOAATCSA UTOTH pa6OTI>I CTYACHTOB Ha JICKHUOHHBIX U

MPAKTUYCCKUX 3aHATUAX ITYTEM CYMMHUPOBAHUA 38.p8.60TaHHBIX 0allIoB B TCUCHUE CeMeECTpa.

Kpurtepun onennBanns 3HAHUH 00y4arOIIUXCA 110 AUCHHUILINHE



Dopmuposanue 6a1IbHO-PEUMUH2080U OYEHKU Pabombvl 00Y4AOUWUXCS

ITocemenue Pabora Ha
Ilocemenue
. NPAKTHYECKUX | MPAKTUYSCKUX | DK3aMEH
JICKIIUN
3aHATUN 3AHITUIX
Pas0amioBka 1o
6 x1=6 10 x 1=10
152 Gamna 32 Gamra
BHJIaM paboT OaiioB OaioB
1 cemecTp G _
MapHBIN
ymmap 6 GamIoB 16 GanmoB 168 Gamia 200 Gamios
Makc. 0ayut max max max max

Kpumepuu oyenusanusa pabomul obyuaiowe2ocs no umozam cemecmpa

Banasi (2 3E)
«3a4YTEHO» ooiee 100
«HE 3aYTEHO» 100 u meHee

6. MeTonnueckue yKazaHus AJs 00y4alOUMXCS M0 OCBOCHHUIO TMCIHUIJIMHbI

VYcnemHoe u3ydeHue Kypca TpeOyeT OT oOydaromuxcs TMOCEHICHUsS JICKIUH, aKTUBHOM
paboThl Ha MPaKTUYECKUX 3aHATUAX, BBINOJHEHUS BCeX Y4YEeOHBIX 3aJaHUIl MperojaBarers,
O3HAKOMJICHHS C OCHOBHOM W JOTIOJIHUTEIHLHOUN JIUTEPATYPOH.

3anuch JeKHMU — OJHAa U3 (QOpPM aKTUBHON CaMOCTOSTENbHOM paboThl OOydaromuxcs,
TpeOytoIiasi HaBbIKOB U YMEHUSI KPAaTKO, CXEMaTH4HO, MOCIEI0BATENIbHO U JIOTUYHO (PUKCHPOBATh
OCHOBHBIE TOJIOXKEHUS, BBIBOABI, 0000IIeHUS, POPMYITHPOBKU. B KOHIlE JIEKIIMU MpernoaaBaTeib
octaBisier Bpemst (5 MHHYT) Aast TOro, 4roObl OOy4arolmMecs HMEIHd BO3MOXKHOCTh 33/aTh
YTOYHSIOIIME BOMPOCHI IO H3y4yaeMoMy Marepuany. M3-3a HEZOCTaTOYHOTO KOJMYecTBa
ayTUTOPHBIX YacOB HEKOTOpPhIE TEMbl HE YIAaeTcs OCBETHUTh B MOJIHOM 00beMe, MO3TOMY
MpernojaBaTelib, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOMPOCHI BBIHOCUT Ha CaMOCTOSITENBHYIO
paboTy CTYJIEHTOB, PEKOMEHIyd Ty WIH UHYIO JIuTepatypy. KpoMe 3Toro, Ajs JIydniero OCBOCHHs
MaTepuaga W CHCTEMaTH3allid 3HAaHUM MO JAUCUUIIIMHE, HEOOXOIMMO TOCTOSIHHO pa30uparh
MaTepHanbl JEKIUN M0 KOHCIIEKTaM U y4eOHbIM mocoOusiM. B cmyyae HeoOxoqumMocTu o0pamaThes
K MPEnoaBaTeto 3a KOHCYIbTallueH.

IMoaroroBka K NPaAKTHYECKUM 3aHSATHSIM.

[Ipy moAroToBKEe K MPaKTUYECKUM 3aHATHUSIM CTYJEHT JOJDKEH HM3YYUTh TEOPETHUYECKHI
MaTepuan Mo Teme 3aHATHS (MCMOJIh30BaTh KOHCIEKT JICKIHMH, M3YyYHUTh OCHOBHYIO JIUTEPATYDY,
03HAKOMHTHCS C JOTIOJHUTENBLHOM IUTEPaTypoil, Mpu HEOOXOJUMOCTH JOTIOTHUTH KOHCIIEKT, Aeas

B HEM COOTBCTCTBYIOIIUC 3allMCHU U3 JIMTCPATYPHBIX I/ICTOLIHI/IKOB). B ciIydac 3anyIIHeHI/II71,



BO3HHUKAIOIIMX MPHU OCBOCHHUH TEOPETUYECKOI0 MaTepualia, CTYACHTY CleayeT oOpamiarbes 3a
KOHCyJbTallUe K mpenogasaTento. Mng Ha KoOHCynbTalMio, HEOOXOIMMO XOpOUIO IpOAyMarhb
BOTIPOCHI, KOTOPBIE TPEOYIOT pa3bsCHEHHUS.

B Hauazne npakTHuecKOro 3aHATHs MPENOIaBaTelb 3HAKOMUT CTYAEHTOB C TEMOM, OIJIAIAeT
IUIaH MPOBEJICHUS 3aHATHS, BbIAAET 3aJaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBIIIOJHEHUE
paboTHI CTYJJGHT MOXET 00paTUTHCS K MPENOoIaBaTeNIo 32 KOHCYJIbTAlMEeH WK pa3bsiCHeHUsIMU. B
KOHLIE 3aHATHUS IPOBOJIUTCS IPUEM BBIIIOJIHEHHBIX 33/1aHU, cOOECe0BaHNE CO CTYJEHTOM.

Pe3ynbTarhl BHINOJHEHUS IPAKTUYECKUX 3/1aHUM OIIEHUBAIOTCS B OajuiaX, B COOTBETCTBUU C

0aJUIbHO-PEUTUHIOBON CUCTEMOIN YHUBEPCUTETA.

Iiianbl NpaKkTHYECKUX 3aHATHI (cemecTp 1)

3AHATHE Ne 1. MHoOXkecTBA U oNlepallMi HAJl HUMH

1.Haittu AUB, ANB, A\B, B\A, AAB, 4, B, B\4 , A\ B, AxB, BxA
eciin

a)A=[1,3],B=[1, 2],

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

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

r)A={1, 2, 3}, B={0, 1},

m) A=[1,3],B=[1, «],

e) A=(1,:), B=][2, x),

x) A= {l,2,3}, B=(0, ),

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

2. Jloka3pIBaTh CBOMCTBA OINEpalnil HaJ MHOKECTBAMU, 3alIMCAHHbBIC HA JICKIUU:
a) (A1l B)xC = (AxC) LI (BxC)

0) (A I B)xC = (AxC) I (BxC)

B) (A \ B)xC = (AxC) \ (BxC).

4. BBISICHUTD, CITPaBEIUBHI JIU PABECHCTBA:

a)A\(A\B) = AnB

06)A\(BUC) = (A\B) U (A\C)

3AHATHUE No 2 CooTBeTCTBHSA, BHIBI COOTBETCTBHI

1. OXapaKTepI/ISOBaTB COOTBETCTBUS 3aJaHHBIC HA MHOYKECTBE BCEX JICHMCTBUTEIbHBIX YHUCEII:

1
a) f(x)=arcsin( Vx ), 6) g (x)= Inx, B) f(x)= sinx, 1) f(x) = — B () =x* +5,
X

e) h(x) =21, 3)f(X)=x*+1,u) g(X) = vx +1, k) h(X) = % 1) g(X) = ctgx.
X

2. OxapakTepHu30BaTh COOTBETCTBUS, JAeHCTBYoNMe U3 MHOKecTBa {1, 2, 3, 4} Bo MHOX)ecTBO {1,
2, 3}

a) {<1, 2>, <1,1>, <2,2>,<2,3>,<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.Haiitu xoMIo3ummu:

g-f,he(g-f), hg, (h-g)-f, g-f, (g-F)-h, g-(h-f):

a) F(X) = x2+5, g(x) = vVx , h(x) = 2x*1,



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

B) F(X) =3 +x3 g(X) =g (4 + X), h(X) = 11+x,

r) f(X) = arcsin(x +2,5), g(x) = sin x, h(x) = 3'%*,

3AHATHE Ne3. CpaBHUMOCTD YHceJI 10 MoAY/110. OTHOIIeHHe 1e TUMOCTH

JlokazarenbCcTBa CBOMCTB ACIIMMOCTH UKcen. Pematorces 3anaun. BBoguTces onpeaeieHue:

Llenbie yrcia a u b Ha3BIBAIOTCS CPABHUMBIMH 10 HATYpajJbHOMY MOJYJII0 M (0003HaueHue a = b
(mod m)), eciu pa3HOCTb MEKIY HUMH JICIUTCS HA M.

DkBUBaJNIEHTHOE onpenenieHre — Llenbie yncna a u b Ha3pIBaIOTCS CPaBHUMBIMU 10 HATYPaJbHOMY
MOJYJIFO M, €CJIM OCTaTKU OT AEJICHUS Ha My 3TUX YUCEJ PaBHBI.

1. loxa3aTp, YTO JaHHbIE OIIPECIICHUS YIKBUBAJICHTHBI.

2. Jloxasark, 9TO OTHOIICHHE CPABHUMOCTH SIBJIICTCSI OTHOIIIEHUEM SKBUBAIICHTHOCTH.

3. IMocTpoiiTe Bce KIacchl BBIUETOB 10 MOAYNIO 7 U 6. Haiimure cymmy, pa3HOCTb, TIPOU3BEICHHE

kiaccoB [4] u [5] B COOTBETCTBYIOIIEM MHOMKECTBE.

4. Haiigure HOJl 1 HOK uucen 117 n 111999.

5. JlokaszaTh CBOKMCTBA:

a)a=b (mod m) Ac=d(mod m) =>a+c=b+d(mod m);
6) a=Db (mod m) => ac = bc (mod m);

B)a=Db (mod m) A c=d(mod m) =>ac =bd (mod m).

IlIpocmote u cocmaguwvie uucna. Omuouwienue 0enuUMocmu.
HoxkazarenscTBo cBoiicTB AenumocTtu. HOJ[ u HOK.
1. BBIS[CHI/ITB, ABJIACTCA JIX YUCJIO IIPOCTBIM HUJIM COCTaBHBIM. Ecmn wncno COCTaBHOEC, TO Pa3JIOKUTh

€I'o Ha IMPOCThIE MHOXUTEIIU

a) 6643 6) 1769 B) 997 1) 2520

3AHATHE 4. OnpeneanTesid U 00paTHbIe MATPHIBI

1 2 3 4
1 3 5 7
1 2 4 -11
-1 -2 -3 -3

1. Yemy paBeH onpeenuTenb MaTpULbl A =
2. BoruncnuTe Ipou3BeIcHUE U HATH OTIpeACTUTENb KaXKI0W MaTPHUIIbI, BXOISIICH B
MMPOU3BCACHUC, U PE3YJIbTaTa YMHOKCHU.
(2.1 0y/3 4 5) (1 0o 2 -y(2 1 3 -1)
l101|'|1 3 2 | -2 —4 2 || -4 -2 -6 2|
a)

O .
| |1 o 2 -—all2 1 3 -—1j
0

S5 1 1)L—1 1 0) 6)k3 6 -3, 6 3 9 -3



1 2 2 1\||(2 1 3 -
(5 3 11}3 3 0} |-4 -2 -6 2’.—4 -2 -6 2
1 -2-0 1 2 2 1 3 -1''2 1 3 -1
| | |

.
B)L5 2 1Jl421), (6 3 9 -3(6 3 9 -3

3. Berunciure ONPCACIIMTECIIb MAaTPHUILIbLI

(x y Z) (x 1 O\|
Ll 0 1J Ly 0 1J
%) 511 6) () z 11 _

CoaepikaHue BHeayIMTOPHOI padoThl CTYyIeHTA PH NOAT0TOBKeE K 3aHATHIO:

1. Haiitu matpuiry o0paTHyrO K MaTpuIle, €CJIM OHA CYIeCTBYET:
1 2 1

[12y (12} |4 3 -2
NEITINY: 4),B)L-5 %

1111 (s 11w
‘0 1 1 1] 22 o |
88%%J E _015\
I[)k e)k )

3AHATHE 5. Pemienne cucteM no npasuiay Kpamepa

Pemuts cuctemsl no npasuity Kpamepa:

X+3y—2z=3 2x+y-3z=1
a) $2X+y—-32=2 ; 0) {2X+6y—-4z=0;
2x+4y—4z7=1 x+2y-27=-1
[x+2y—22:0 [—4x—2y+62=3
B) {2X+y-32=2 ; r) {x+3y-2z=1
12x+6y—42=1 [x+2y-22=0

2. Pemuth MaTpruHOE ypaBHEHHE:

1o2) (21

3 - 4=

oL U L2
3AHATHE 6. Ba3uc M paHr KOHEYHOI CHCTeMbl BEKTOPOB
OcymectBisercs pa30oop AOMAIIHETO 3a/1aHus (IPOBEPKa OTBETOB, BBISICHEHUE BOIIPOCOB).
®dpoHTATBHO U Y JOCKHU pa3zOuparorcs 3amauu 18 (meuétueie), 19, 20, 22, 23 (1).
1. Haiitu panr u 6a3uc CUCTEMBI BEKTOPOB, BBIPA3UTE BCE BEKTOPHI CUCTEMBI Yepe3 Oa3UCHBIE:
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), as (3,2,2,3), as (2, 1,2,2);
n) ai(3, -4, 1, 2), a»(1, -1, -1, -1), a3 (3,-4,1,2), a4 (4,-3,1,2), as (1, -6, 1, 2);
e) (n/3)a1(1, 1, 1,1),ax1,0,0,0),a3(0, 1, -2 1),a4 (0, 2,0, - 2),

) RN, B(0) =X -3, T(X) = BX+4x,

1 2
_(2 4)A3=k

2.BBIUUCIIATE PaHTH CISAYIONTUX MATPHII:

3)A1:\

H
).

1 2 -1 0 3) (8 5 3 7 1)
1 -1 -1 3 -t |4 6 7 9 11
2 3 2 -1 4‘ ‘30—12 7‘ (1 2 1)
t 89 X A 12 16 9 18 ¥ % 3
a) \ J,6)\ ) my\ J.
4 -8 7
(2 7 —2) (1 11 1\ 3 -1 1 3\| (o 1 1 q
|6 1 5| 111 ~—3 -2 0 2 ‘—1 0 1 1
2 15 ol B8 3 %J 122 ¢ O 2) s =t} 6|
B (3)\ )\ ol )3 (uis) \ J.

3AHATHE 7. Peuienne cucTeM JIMHEHHBIX ypaBHeHnid MeToaoM ['aycca (HeoqHOPoOaHbIE

cHCTeMbl)

Haiitu o01iee pereHre CUCTEMBbI U KaKOe-HUOYIb
MIPOBEPKY.

YaCTHOC PCHICHUC. CI[CJ'IaTI)

a) X1—3x2+4x3+2x4=1
2x1+4x2—3x3+3x4=-1
3x1+x2+2x3—x4=0
12x1 +4x2 + 7x3+ 2x4 =0

0) x1—2x2+ 8x3+ 3x4=-1
5x1+10x2+2x3+ 11x4 =3
Ox1 +2x2 + 34x3 + 23x4 =3
7X1 +4x2 +26x3+20x4 =4

B) 3X1 + 2X2 + 5x3 + 2x4 + 2x5= 1
2X1 + X2 H4X3 + X4+ x5 = 3
X2 —2X3+ X4+ x5=7
2x1+3x2+x3+3x4 +3x5=0

r) 4x1 —4x2 + 3x3 + 6x4 + 2x5= 1
2x1-2X2+ X3+ 2x4+2x5 = 1
X1 —X2+Xx3+2x4+3x5=2
X1—X2+3x3+7x4+ 11x5=0

@DpoHTaNBHO U y TOCKH pa3zduparotcs 3anaun 39 (Heu€tHeie), 40, 41.

Coaepikanue BHeayIMTOPHOH PadoThI CTYCHTA PH MOAT0TOBKE K 3aHATHIO:

Haiitu ¢pyHaaMeHTanbHy0 CUCTEMY PEIIeHUH 7151 CUCTEMbI OJHOPOIHBIX JTMHEHHBIX YpaBHEHUN

a)3x1+x2+x3—-2x4—-9x5=0
41+ X2+ 2x3—-3x5=0
Ox1 +2x2+ 5x3+ 2x4 +x5 =0

0)x1+4x2+x3+2x4=0
6x1+x2—2x3—-3x4=0
5%x1—6X2—4x3—Tx4=0
7x1+8x2+x4=0

B) 2x1 — 12x2 — 5x3 — 8x4 —x5= 0
9x2 +x3+2x4 +3x5 =0

r) 5xa+3x2+ x3+ 2x4+ 3x5= 0
7x1+ 5x2 +3x3+4x4 + 6x5=0




10x1 + 6x2 —3x3+ 7x4 + 15x5=0 2x1 +2x2 + 2x3 + 2x4 + 2x5=0
4x1 +3x2—x3+3x4 + 7x5=0 8x1 +4x2 +2x4 + 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 + 5%2 + 3x3—-27x4 + 9x5=0 X1+ 3x2+2x3+4x4=0
Tx1—TX2 +2x3—48x4 + 16x5=0 X1+ X2+ 5x3+3x4=0
5x1+4x2+ X3 —6x4 +2x5=0 2x1+ 5% +4x3 + Tx4=0

3AHATHE Mo 8. JIuneiinble oniepaTopbl 1 MX MATPULIBI

BrIACHUTB, ABIISETCS JIM JAHHBINA ONIEpaTOp JIMHEMHBIM. ECM 3TO BO3MOKHO, HAUTH €ro MaTpuiy,
cOOCTBEHHBIE 3HAYCHUS

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, X3) = (5xX1 - 2x3, 8X1 + X2 - 4x3, 12X1 — 5%3)

Coaep:kaHue BHeayIMTOPHOI padoThl CTYyIeHTA PH NOAT0TOBKeE K 3aHATHIO:

BoisicHUTb, SIBIISI€TCS JIM JaHHBIA ONlepaTop JUHEUHBIM. EClii 3T0 BO3MOKHO, HAUTH €ro MaTpHILy:
) A(X1, X2, x3) = (6 - 5x2 - 4x3, 3x1— 2X2 - X3, 0) (11/3)

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

1) A(X1, X2, X3) = (-x1 + 2X3, X1 + X2 - X3, 2X3) (1/3)

) A(x1, X2, X3) = (X1 + X2 - X3, X1 - 4x3, x1%) (1/3)

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

3AHATHE Ne 9. I1os1e KOMILIEKCHBIX YHCeJI, aJredpanveckasi 1 TPMroHomMmerpuueckasi gopma
KOMILJIEKCHOT'0 YHCJIa
1. Beruncnure B anredpandeckoit popme U ¢ MOMOUIBIO epexoia K TPUrOHOMETPHUECKOH Gopme:
i i)
a) 4 4 6 6 6) (6+2iV3)(- 3 3)
1+i —2+i243
B) 3+i34/3 : 1) 1+i8 :

Brruncnute ¢ momMoIisio nepexoa K TpUroHOMeTpHueckoi hopme
CoidBye -ty

1) 2 2 ) 2 2
W3-+ (i+3F

N N RN (R

2. HaiimuTe xopHu N-0ii ctenenn u3 1




ayn=3;6)n=4; B)n=2;,1)n=06.

3. Beruucnure u pe3yabTaT MpeACTaBbTe B TPUTOHOMETPUIECKOM popme:

|3—3i |—2—2i ) 1-i 3/—1+i
a) |+\/§, 6) i—-1 ,B) —2+2|\[3’ I‘) 1+\/§|

4. BplunciuTe U pe3yabTaT IpeACcTaBbTe B anredpanyeckoit popme:
g V-3+4E; ) V1548

5. Pemmre ypaBHeHus:

a) X% +2x+3=0;

6) x* — 6x2 + 25 =0;

B) x>~ (3+2)x+5+i=0;

r) ZZ+27=3+2i;

Jlanee yKa3bIBarOTCS 33/1aHUS TI0 TIOCOOHIO

Nneszora J1.3. 3aiagyHuK-NpakTHKYM 110 anredpe u Teopuu uucen. Yacts 2. — YiuesaoBck: Yl 1Y,
1999. — 36 c.

3AHATHUE Nel0. Teopust 1e TMMOCTH B KOJIbLI¢ MHOI04JICHOB

1. Pazgenuts muorowreH f(X) Ha MmaHOTOWICH g(X) C OcTaTKOM. BBINHCATh COOTBETCTBYONIYIO
TEOpeMY O JETICHUU C OCTATKOM.

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

6) f(x) =2x°— 6x° + 2x — 8, g(X) =3x* + 3

2. Haittu HOJl u HOK muorouneHoB f(x) u g(x).

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

6) f(X) =x*+2x3 +2x® +2x + 2, g(X) = x*+3x2 + 2

3. Haiimure panmroHaibHble KOPHA MHOTOYJICHA!

a) x°— 11x% + 38x — 40

6) 3x* —2x3+4x2 —x + 2

B) 15x° — 8x* + 46x3 + 21x® — 21x + 3

r) x> + 6x* + 4x3—-23x% — 30x — 8 (1/3)

n) 6x* +x3+2x% — 4x + 1 (1/3)

e) 3x° + 17x* + 36x3+ 38x2 + 19x + 5

Conep:xaHue BHeAYAMTOPHOIT paGoThI CTY/IEHTA NPH MOATOTOBKE K 3aHATHIO:
1. Haiitu HOJI 1 HOK mMHuorounenoB f(x) u g(x).

B)f(X) =x°+x*+3x® +4x% +4x+ 2, g(X) = x> +2x* + 3x® + 6x2 + 6x + 2
NfX)=xt+6x°+2x3 +3x2+6x+1,g(X) =x> +6x* +4x2 +4x + 6

2. ITonb3ysice cxemoit ['oprepa, paznenuts f(X) Ha (X — a)



a) f(ix) =x*-3x3+x-1,a=2

6) f(x) = 9x> + 8x2 — 10x, a = — 3 (1/3)

B) f(x) =4x3+ x>, a=-1-i

2. [Tonw3ysck cxemoii ['opHepa, HaiiTh 3HaueHue f(X) B Touke a

a) fix) =x° + 3x*+ 2x® - 8x +40,a=-3

6) fix) = x* - 3x®+ 6x% — 10x + 16, a = 4(/3)

B) f(x) =3x* —x+300i,a=-3 +i

3. Ucnons3ys cxemy ['oprepa, paznenuts f(X) Ha g(X)

a) f(x) = 2x°— 5x> - 8x, g(X) =—x -3

6) f(x) = 2x°— 5x° - 8x, g(X) =3x+3

B) f(X) = 2ix® + (1+)x% — x, g(X) = (1+i)x — (2 — 2i) (1/3)

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

4. Pa3noxuTh MHOTOWIEH f(X) 1o cTeneHsM (X — 2) ¥ HaluTe 3HAaUYCHUE MHOTOYJICHA U BCEX €T
MPOU3BOIHBIX MPH X = 2.

a) 2x°— x°3 - 2x% — 6x + 10

6) 4x°— 2x% + 5x — 1 (1/3)

5. Tonb3ysick cxemoit 'opHEpa, pacKphITh CKOOKH (PA3JI0KHUTh MO CTETICHSIM X)
a) (x+3)*—3(x+3)°+5x+3)-2

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

7. IlepeyeHb OCHOBHOW W /ONOJIHUTEJLHOI Yy4ueOHOH JuTeparypbl, UHTepHeT-pecypcoB,
He0O0XO0AUMBIX /IJIs1 0CBOEHUSI AU CUMILIMHBI
OcHoBHas1 juTEepaTypa
1.  Becenosa, JI. B. Anrebpa u teopus umcen: yueobnoe nocodue / JI. B. Becenosa,
O. E. TuxomoB ; KazaHckmil HaIMOHANbHBIA HCCIENOBATENLCKUN TEXHOJOTHYECKUHI
yauBepcuteT. — Kazanp | Ka3zaHckuili Hay4yHO-MCCIIEIOBATEIbCKHI TEXHOJOTMYECKUM
yauepcuter (KHUTY), 2014. - 107 «c¢: w1 - Pexum  gocryna. —
URL.: https://biblioclub.ru/index.php?page=book&id=428287 )

2.  AnreOpamueckue CTPYKTYpbl M HMX HpUJIOXKEHUs: ydeOHoe mocobue /
JI. B. 3s6nunea, C. HO. KopabensmmkoBa, U. B. Ky3nemora, C. A. Tuxomupon; —
Apxanrenbsck: CeBepHblil (ApkTHueckuii) penepanbubiii ynusepcutetr (CADY), 2015. — 169 c.
— Pexxum nocryma: https://biblioclub.ru/index.php?page=book&id=436142

3.  Teopus BeposTHOCTEHl M MaTeMaTHuyecKas CTaTUCTHKa : ydeOHoe mocobue / JLI.
buprokosa, .. bobpuk, P.B. CarutoB [u 1p.] ; moxa pea. B.1. MaTBeeBa. — 2-¢ u3[l., HCTIp. U

nom. — Mocksa | UH®PA-M, 2021. — 289 c. — (Bwsicuiee oOpa3oBanue: bakanaBpuar). —


https://biblioclub.ru/index.php?page=book&id=428287
https://biblioclub.ru/index.php?page=book&id=436142

DOI 10.12737/18865. - ISBN 978-5-16-011793-5. - Tekct : snekrponubii. - URL:
https://znanium.com/catalog/product/1237088

4.  Kynpssues, JI. JI. Kparkuii kypc Maremarumdyeckoro aHaimza. 1. 1.
HuddepeHnnanbHoe ¥ WHTETPATbHOE HCUMCICHUS (YHKUMH OIHON NepeMeHHOH. Psabr:
Vyueonuk / Kyapsisues JI.J., - 4-e uza. - Mocka :OU3MATIINUT, 2015. - 444 c.: ISBN 978-5-
9221-1585-8. - Tekcr : anekrponnsiit. - URL: https://znanium.com/catalog/product/854332

Jlono/iHuTeIbHAA JIUTEPaTypa
1. Weanosa C. A. Jluneiinas anrebpa : yueOHoe mocodue / C. A. iBanora, B. A. IlaBckuii ;

KemepoBckuii ToCyIapCTBEHHBIN yHHBEpcUTET. — 2-¢ m3a. — KemepoBo: KemepoBckuit

rocymapctBeHnblii  yauBepcurer, 2019, — 125 ¢ : wn, Tabn. —  Pexum

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

2. Jluneiinas anreOpa. JIunelinesle oneparopsl. KBagpatuunsie popMbl. KommiekcHble uncna:
VYuebnoe mocobue / Pybamkwna E.B. - M.: HULl UH®PA-M, 2016. - 38 c. (URL:
https://znanium.com/catalog/product/544419). https://znanium.com/read?id=17915

3. bempko, . B. Teopus BepoATHOCTEH, MaTeMaTH4ecKass CTATHCTHKA, MaTEMaTHYECKOE
nporpammupoBanue : ydeOHoe mnocobue / W.B. Bempko, N.M. Mopososa, E.A.
Kpumranmosuu. — Mocksa : UHOPA-M, 2022. — 299 c. : uin. — (Bricmiee oOpa3oBanue:
bakanaBpuar). - ISBN 978-5-16-011748-5. - Tekcr : osnekrponHsid. - URL:
https://znanium.com/catalog/product/1862599

Humepnem-pecypcut

5BC ZNANIUM.COM http://znanium.com

OBC «YuuBepcuteTckas oubinoreka onaia» http://biblioclub.ru

Dnexrponnas oubarorteka http://lib.mexmat.ru/books/75829 (cBo6oaHbI# OCTYII)

DnektpoHHas bubmuoTeka http://www.razym.ru (cBoGOJHBI# TOCTYIT)

http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy proekt po_matematike na_t

emu.docx.

http://www.mathnet.ru O6repoccuiicKuii MaTeMaTHYECKUI TTOPTAT
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