Munncreperso npocserenus Poccuiickoit Denepaunn
®enepanbHOE rocy1apeTBeHHOE GI0KeTHOE 0GpPa3oBaTENBHOE ydpexiaeHue
BhiCLIEr0 00pa30BaAHNS
«YNBSHOBCKHMIT rocy AapCTBEHHEIN Negaroruyeckuti YHHBEpPCHTET
umenn MLH. Viasanosa»

(PI'BOY BO «Yal'T1Y um. M. H. Vapauosay)

DaKkyabTeT QUIMKO-MATEMATHYECKOTO H TEXHOMOTHYECKOT0 06pa3oBaus
Kadenpa sriciueii marematikn

YTBEPXJIAIO
[Tpopextpp fio yuebno-metoanyeckoii

pabore | 'i‘,'i B
/‘4 j C.H. Tutos
K BHV tfspees) 20£Lr.

AJITEBPA U TEOPHSI MU CE.I

[Iporpamma yueGHoit aucuunanms: [peMeTHO-MeTOMHYECKOT0 MOJLyIs 11O
npoduno «MaremaTikay

OcHOBHO#T MpodeccnonanbHol 0GpazoBaTeNLHON NPOrPAMMEBI BEICLIErO
00pa3soBaHus — MporpamMmsl Gaxanaspuara 1o HaNPaRICHHIO MOATOTOBKH
44.03.05 IMeparorudeckoe olpazosanue (¢ IBYMS npodHISMHE MOArOTOBKH ),

HalpaBaeHHOCTH (npoduns) obpazosaTensHoI [IPOrPaMMEl
Marematuka. MHOCTpaHHBIH A361K

(ounas (opma oGydenus)

Cocrasurens: I'nyxosa H.B.,
AOUEHT Kadepsl BuICIIEH MaTeMaTHKH

PaccMoTpeno W 0100peHO Ha 3aceNaHMM Y4eHOro cosera baxynsrera Gpuznko-
MATeMaTHYECKOr0 M TeXHOJOTHYeCKOro  00pa3oBaHus, NpPOTOKOA  OT
«25» mapta 2022 r. Ne5

Vibasoscek, 2022

NOKYMEHT NMOANNCAH
SNEKTPOHHOW NOANUCHIO

Ceptudukat: 01D77C644FC1E54000000006381D0002
Bnapeneuy: Tutos Cepreit Hukonaesuy
DencreuteneH: ¢ 19.07.2021 po 19.07.2022




MecTo IMCHUIUIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl
JucriunnmHa «Anredpa u Teopus YMCeN» OTHOCUTCS K TUCIUIUTMHAM 00s13aTeIbHOM yacTh broka 1.

Hucuumunel  (monaynu) IlpenmerHo-mMeronuyeckoro Moayns mno npodumo «MaTtemaTtukay
y4eOHOTO TIUIaHa OCHOBHOW Mpo¢)ecCHOHANBHONW 00pa30BaTeNbHOW MHPOTPaMMBI  BBICILIETO
o0Opa3oBaHUs — IpOrpaMMbl OakagaBpuara o HampasiieHuto moarotoBku 44.03.05 Tlenarorudeckoe
obpazoBanue (¢ AByMs IPO(ISIMH MMOATOTOBKH), HAIPaBIECHHOCTH (MPOduiIL) 00pa3oBaTEILHONU
nporpamMmel «Marematuka. IHOCTpaHHBIN S3bIK», OUHON (POPMBI 00YUECHHUS.

JlucuuiiuHa onupaeTcsl Ha pe3ysbTaThl 00yueHus, chOpMUPOBAHHBIE B paMKaX IIKOJIBHOIO Kypca
MaTEMaTHKH.

Pe3ynbrarhl n3yueHus: JUCIUILTUHBI SBIISIOTCS OCHOBOM /ISt U3YYEHUS JUCIUILTAH U MPOX0XKICHUS
npakTuk: YucnoBele cucreMbl, Marematuueckas Jjoruka, OCHOBBI TEOpHM alreOpandecKux
CTPYKTYp, Anredpandeckue METOJbI PEIICHHUs T'eOMETPHUYECKHX 3aaay, Teopus BeposTHOCTEU U
OCHOBBI MAaTEMaTHUECKOW CTaTUCTUKH, HayuHo-nuccnenoBaTensckas padora, [IonroToBku K crade u
c/llaya TOCYNApCTBEHHOTO JK3aMEHa, BBINMONHEHWE W 3aIluTa BBITYCKHOW KBaJHU(HKAIIMOHHON
paboTHI.

1. IlepeyeHb MIAHMPYEMBIX Pe3y/IbTAaTOB 00y4eHUs1 (00pa30BaTeJbHBIX Pe3yJabTATOB) 110
AUCHUTLINHE

Ilesb10 OCBOCHHUS TUCHUIUIMHBI SIBIISIETCS TMMOATOTOBKA YUYHTENS K Oyaymied mpodeccHoHaTbHON
JEeSTeNIbHOCTH: (POPMUPOBAHUE CIIOCOOHOCTHU K MPENoAaBaHUI0 yueOHOro mpeamera anredpa, Kak B
OOBIUHBIX 00IIe00pa3oBaTENbHBIX KJAcCaX, TaK M B KiaccaX C YIIyOJeHHBIM H3y4YEeHUEM
MaTEMaTHKH.

3agaveil OCBOCHHWS TUCHUIUIMHBI SIBIISICTCS 3aKPEIUICHWE yYMEHUH NPOBOIWTH MaTEeMaTHYECKHE
npeoOpa3oBaHus BBIPAKEHUH, OTpabOTKAa TMOHSATHUITHOTO ammapara MaTeMaTUKH, TEeXHHUKHU
MPOBEJCHUS MaTeMaTHYEeCKHX pacyeToB, (OpMHUpOBaHHME U 3aKpEIUICHHE YMEHHUs MPOBOJUTH
CTporue aOCTPaKTHO-JIOTHYECKHE OKa3aTelIbCTBA, pEIIaTh 3aJaud TOBBINIEHHOW CII0KHOCTH
HIKOJIFHOTO Kypca MaTeMaTHKH.

B pe3ynbTare ocBOeHUS MPOrpaMMbl 00YJaIOIIUNACS TOJKEH OBIAIETh CIASAYIOIINMHE Pe3yabTaTaMU
oOyuyeHus (B TaOnMile MPEJCTaBIEHO COOTHECEHHE 00pa30BaTENbHBIX PE3yIbTaTOB OOyUYEHHS IO

JTUCIUTIIINHE C MHANKATOPAMH TOCTHKCHHST KOMITETEHITUN ):

Komnerenmnus u OO6pa3oBarenbHbIe Pe3yIbTaThl JUCIUTIIMHBI
WHAUKATOPBI €€ (aTamnsl GopMUpPOBAHUS AUCIIUTIIIHHBI)
JTOCTH)KECHUS B 3Haer yMeeT Bnaneer
JUCLHUILINHE
YK-1. Crnocoben OP-1. 3naer metoasl | OP-2 YMmeer OP-3 Bmaneer
OCYLIECTBIISITh MOUCK, | KPUTHYECKOTO MIPUMEHSITh HaBLIKAMHU




KPUTUYECKUN aHAIIU3
U CHUHTE3
uHpopmanuu,
MPUMEHSITD
CHUCTEMHBIN ITOAXO
JUTSL PEIICHUS
MOCTaBJICHHBIX 33724
YK-1.2. [Ipumensier
aoruyeckue GopMel u
POLEAYpPHI, CIIOCOOEH
K pedaekcuu mo
MOBOJTy COOCTBEHHOM
U 9yXKOH1
MBICIIUTEIbHOU

JACATCIIbHOCTH.

aHajim3a U CHHTC3a

uHpopMaIu

CUCTEMHBIN ITOJIXO
JUISL pELIEHUS

ITIOCTABJICHHBIX 3aJa4

peduexcun mno
MOBOAY COOCTBEHHOMU
U 4yKOU
MBICJIUTEJIbHON

JACATCIIbHOCTH

[IK-1. Crnocoben
OCBauBaTh U
HCIO0JIb30BATh
TEOpETUYECKHUE
3HAHHA U
MPaKTUYECKHE
YMEHUS U HaBBIKH B
MIPEAMETHOU
o0acTH npu
petieHuun

PO eCCHOHATBHBIX
3ajad4.

IIK-1.1. 3Haer
CTPYKTYpPY, COCTaB U
IHIAKTHUSCKUE
€IMHUIIBI
MPEAMETHOU
o0iactu
(mpenoj1aBaeMoro

npeaMeTa).

OP-4. 3naer poab u
MECTO MaTEMaTUKH B
oOuieil kapTuHe
HAy4YHOTO 3HAHUS;
OP-5. 3naer
CTPYKTYpY, COCTaB U
T TAKTHYECKHC
€IMHUIIBI
coJiepKaHus
LIKOJIBHOTO Kypca

MaTEMAaTUuKU.

OP-6 ymeer
OCYUIECTBJISITH OTOOP
y4eOHOTO
CoOJIep>KaHus JJis €ro
peanu3alyy B
pa3nuyuHbIX (hopMax
o0y4eHus B
COOTBETCTBUH C
COBPEMEHHBIMU
TpeOOBAHUSIMU K

00pa3zoBaHMIo.

OP-7 Bnaneer
JICHCTBUEM
MIPOCKTUPOBAHHUS
pasnuuHbIX hopm
y4eOHBIX 3aHATHUH,
OP-8 Bmangeer
HaBBIKOM
MIPUMEHEHUS
pa3IMYHBIX METOJIOB,
MIPUEMOB U
TEXHOJIOTHH B
o0yueHuun

MaTCMaTHKCE.




[IK-1.2. Ymeer
OCYILECTBISITH OTOOP
y4eOHOT0
COZIEPIKaHMS JJIS €T0
peanu3aiyy B
pa3InYHbBIX popmax
00yJeHus B
COOTBETCTBHUH C

TpeOOBaHUSIMU

dIocC 00.

ITK-3. Cniocoben
dbopMHUpOBATH
Pa3BHBAOIIYIO
00pa3oBaTeNIbHYIO
cpeny ans
JOCTHOKCHUS
JMYHOCTHBIX,
NPEIMETHBIX U
METaIpeIMETHBIX
pe3yJIbTaToB
o0y4deHus
CpeICcTBaMU
TIPEIoIaBacMbIX
yueOHBIX
npeameros. [TK-3.1.
Bnaneer ciocobamu
UHTETpaIIH
y4eOHBIX TIPEMETOB
JUTSL OpTaHU3aINN
pa3BUBAIOIICH
yaeOHOMH
JeSITeIIbHOCTH
(ucciemoBaTEbCKOM

, IPOEKTHOM,

rpyHIoOBOM U JIp.).

OP-9. 3naer
XapaKTePUCTUKY
JTMYHOCTHBIX,
MPEIMETHBIX U
MeTarnpeIMeTHbIX
pe3yJbTaToB B
KOHTEKCTE 00yUYeHUs
MaTeMaTHKE;

OP-10. 3naer
0COOEHHOCTH
WHTETPaluu
y4eOHBIX IPEIMETOB
JUIsl OpraHU3aLH
pa3HbIX CII0COO0B
yueOHOU

JACATCIIBHOCTH.

OP-11 Ywmeer
OKa3bIBaTh
NIeIarOTUICCKYIO
OJIICPIKKY
oOyuaromumcs B
3aBHUCHUMOCTH OT UX
00pazoBaTebHBIX
pe3yIbTaTOB;
OP-12 Ywmeer
OpPTraHU30BBIBATH
y4eOHBIN MPOLECC C
HCIIOJIb30BaHUEM
BO3MOXHOCTEN
o0pa3oBaTenbHOI
CPEeIIBI JUTSl PA3BUTHS
WHTEpeca K
peaMeTy B paMKax
YPOYHOU U
BHEYPOUHOH

JCATCIIBHOCTH.

OP-13. Bimageert
HaBbIKAMU
OpraHH3aIiH U
MPOBEJICHUS 3aHATUI
C MCTIOJIb30BaHUEM
BO3MOXHOCTEH
o0pa3oBaTenbHOM
CpeIIbI JIS
JIOCTHXKEHUS
00pa3oBaTeNbHBIX
PE3yNIbTaTOB H
obecrieueHus
KauecTBa y4eOHO-
BOCIIUTATEIHHOTO
mporecca cpecTBaMu

MaTEMAaTUKU.




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

4YacoB, BbIIeJ€HHbIX HA KOHTAKTHYI0 padoTy o0yuyalommxcsi ¢ npenojgasareseM (1o BHIAM

Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbHYI0 PadoTy 00y4ar0IMXCs

VYueOHbIe 3aHATHS
®opmMma
Home IIpakr BT. 4. BT. 4. IIPOMEK
Bcero
p Jlek | mueckm | mpaktv | Jlabopato | mpakTtd | CamMoCT | YTOYHO
ceme Tpynoemk. | nuu e yeckas pHBIE yeckas OAIT. 71
cTpa 3au , MOJTOT 3aHATHUS, IOArOT | pabora, | arrecra
Yacpr | 4ac. 3aHATUA OBKa, gac. OBKa, gac. ouu
e/l. s, Jac. yac. yac.

3K3aMeH

1 3 108 18 30 - - - 33
(27)
9K3aMEH

2 3 108 18 30 - - - 33
(27)
9K3aMEH

3 3 108 18 30 - - - 33
(27)
9K3aMEH

5 3 108 18 30 - - - 33
(27)
Hroro: | 12 | 432 72 120 - - - 132 108

3. Conep:xaHue IUCHUILVIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM (pa3jejaM) ¢ yKa3aHHeM

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

3.1. Ykazanue mem (pazoenoe) u omeedeHH020 HA HUX KOAUYECHBA AKAOEMUUECKUX UACO8 U

6U006 yUEeOHBIX 3aHAMUIL

HaunmenoBanue pasnena u tem

KonuuecTBo yacoB 1o ¢popmam opraHu3aiuu
oOy4eHus




Jlexmon | Ilpaktuuec | Jlabopato | CamocTrosiT
HBIC KHe pHBIE eJIb-Has
3aHATHSA 3aHATHA 3aHATHSA pabora

1 cemecTp
CucTeMbl TUHEHHBIX YpaBHEHUN U 8 12 10
MaTpHIIBI
KoHeunomepHbIe BEKTOPHBIE 6 14 13
MPOCTPAHCTBA
Jlunelinpie 0TOOpaXEHUS U INHEHHbIE 4 4 10
OIepaTOPEI
OK3aMeH 27
Hroro no 1 cemecTpy 18 30 - 60

2 cemecTp
DJIeMEeHTBI TEOPUH MHOXKECTB 10 10 20
OcHOBHBIE alire0pandeckre CTPYKTYphbI 8 20 13
DK3amMeH 27
Hroro no 2 cemectpy 18 30 - 60

3 cemecTp
OrtHomenune aenumocTy. Llemasie
npobu 6 12 10
Teopus cpaBHeHUN 8 12 13
[Toka3zarenu, nepBooOpa3Hble KOPHU U 4 6 10
WHJICKCHI
OK3aMeH 27
Hroro no 3 cemectpy 18 30 - 60

S cemecTp
Teopust MHOTOWIECHOB 18 30 33
DK3amMeH 27
Hroro no 5 cemectpy 18 30 - 60
Bcero nmo pucuuninHe: 72 120 - 240




3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl

Kparkoe conep:kanue kypca (1 cemectp)
Cucrembl THHEHHBIX YPABHEHUH U MAaTPUIIbI
Marpuipl 1 omnepanuyd Haja HUMU (CBOMCTBa omepaiui, npumepsl). Kosbiio martpuil. 3HaK
nojacTtaHoBKU. OrnpenenuTenb KBAaApaTHONM MaTpullbl. BelumciieHue ompenenureneii BTOPOro u
TpeTbero nopsjaka. OCHOBHbIE CBOMCTBA onpeaenuTenaeid. MUHOPHI U ajireOpandyeckue JONOJHEHHUS.
PaznoxeHue ornpenennTelis o CTpoKe Uik cToaoduy. Ob6paTHas MaTpula, CIocoObl €€ BBIYMCIICHHUS.
CucreMsbl TMHEWHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE, ONIPEAEIICHHBIE U HEOIIPEIETICHHbIE
CUCTEMbI JIMHEHHBIX ypaBHEHMI. 3amuch W PEUIEHHE CUCTEMBbl N JUHEHHBIX YpaBHEHHUH C N
nepeMeHHbIMU B MaTpu4HOi popme. [IpaBuno Kpamepa.
KoneuHnoMepHbIe BEKTOPHBIE IPOCTPAHCTBA
[Ipumepsl ¥ mpocTeilve CBOMCTBA BEKTOPHBIX MPOCTPAHCTB. ApU(METHUYECKHE BEKTOPHbBIE
pocTpaHcTBa. JIMHENHAs 3aBUCUMOCTB CUCTEMBI BEKTOPOB. basuc M paHr KOHEYHOU CHCTEMBI
BeKTOpOB. Pa3noxxenue Bekropa mo 6asucy. bazuc u pazMepHOCTb KOHEYHOMEPHOT'O BEKTOPHOI'O
npoctpaHcTBa. Panr matpuiel. CrnocoObl ero BbluucieHus. Kpurtepuil cOBMECTHOCTH CHCTEMBbI
JUHEHHBIX ypaBHEHMH. OJeMEHTapHble IpPeoOpa3oBaHMUsI CHCTEMbl JIMHEWHBIX YpaBHEHMM.
IIpuBeneHne MaTpUIlbl K CTYIIEHYaTOMY BUAY. Penienue cuctemsl IMHEHHBIX YPAaBHEHUH METOA0M
I'aycca. OpHoponHas cucTeMa JMHEHHBIX ypaBHEHUH. CBsA3b pEIIEHUH HEOIHOPOAHOM U
aCCOLIMUPOBAHHON C HEH OZHOpPOAHOU cucTeMsl. [loampocTpaHcTBa, KpUTEPUN MOANPOCTPAHCTBA,
npumepsl. [loanpocTtpaHcTBO (pyHAAMEHTaIbHOW CHUCTEMBl PpEHIEHUH OJHOPOJHOW CHUCTEMBI
JVHENHBIX YypaBHEHHMW. EBKIMAOBO BEKTOpHOE MpocTpaHcTBO. Hopma BekTopa. Yrom Mexay
BekTopamu. OpTOHOPMUPOBaHHBIH Oa3uc.
JInHeiiHble 0TOOPA’KEHNS U JMHEHHBIE ONEePATOPbI
JIuneiHble 0TOOpaXKEHUS U IMHEHHBIE ONIEPATOPbl BEKTOPHBIX IPOCTPAHCTB, IPUMEPHI, IPOCTEHIIINE
cBoiicTBa. SAnpo u 06pa3 nuHeitHOro oTOOpaXkeHus. MaTpua JIMHEHHOro ONepaTopa OTHOCUTEIBHO
JaHHOTO 0asuca, ee W3MEHEHHE IpH Iepexoje K ApyroMmy Oaszucy. CoOCTBEHHBIE BEKTOpHI U

COOCTBEHHBIC 3HAUCHUS JTUHEHHOTO oreparopa. XapaKTCpI/ICTI/I‘-ICCKOC YpaBHCHHUC.

2 cemecTp
DJIeMeHThI TeOPUH MHOKECTB
Onepanuu HaJ MHOXECTBAMH, HUX CBOWCTBA. MeToj MareMaThyecKod HHAYKIHMH. BbuHapHbIe
OTHOIIICHUS] HA MHOXKECTBE, UX CBOMCTBa. Omnepanuu HaJ OMHAPHBIMU OTHOIIECHUSMU. OTHOIIICHHE

OKBHBAJICHTHOCTH. HOCTpOGHI/Ie p336I/IeHI/I5[ MHOXKECTBa II0 DOKBHBAJICHTHOCTH. OnpegleneHI/Ie,



npuMepbl M BUABl OTOOpakeHU#l (coorBercTBHMi, (yHkiwmil). Kommosumus oroOpaxkeHuii, e&
cBoiicTBa. O0paTHOE oTOoOpaxenue. Kpurepuit oOpatumMoctu 0ToOpaXKeHHS.
OcHoBHBbIE ajiredpanvecKkue CTPYKTyPbI
bunapnas anreGpanueckas onepaius u e€ cBoiicTBa. HeliTpanbHble 1 CHMMETPUYHBIE JIEMEHTHI, NX
cBoiictBa. OmpezeneHue, MpUMEpPbl U MPOCTEHIIME CBOWCTBA rpynn. I'pynmbl NMOJCTaHOBOK M
kjgaccoB BbueToB. [loarpymmel.  CmexHble Kiacchl U Teopema Jlarpamxa. M3omophusMbel u
romomopdusmel rpymm. OnpezaeneHue, MpUMepsl U MpocTeine cBoiictBa konen. [logkonsna u
uaeansl Kojbla. Ilone kak 4acTHBIM ciaydail KOJblia: IpUMEphl W mpocteiine cBorctra. [lome
KOMIUIEKCHBIX uucen. Anrebpamdeckas Qopma KomruiekcHoro uwucia. CBoiicTBa omepanuu
KOMIUIEKCHOIO  comlpspkeHus.  ['eomerpuyeckoe  NPEACTABICHHME  KOMIUIEKCHOIO — YHCIA.
Tpuronomerpudeckas Gpopma KOMIUIEKCHOTO 4Hcia. J[eHCTBHS HaJ KOMIUIEKCHBIMH YHUCIIAMH B
TpuroHomerpuueckoi popme. ®opmyna Myaspa. 3BrnedueHne KOpHei U3 KOMITJIEKCHBIX YHUCE.

3 cemecTp
Teopus xeaumMocTu
OTHOIICHHE IETMMOCTH HaIlEJI0 Ha MHOYKECTBE 1LI€IIBIX YHCEII ¥ €T0 MpOoCcTeine cBorcTra. Teopema
o aenenuu ¢ ocratkoM. HOJ[ 1 HOK nenwix uncen. Anroput™ EBkinaa. BzauMHo npocThie yncha.
[Ipocthie U cocTaBHbIE uKcia. beCKOHEYHOCTh MHOXKECTBa MPOCThIX yucen. (OCHOBHasg Teopema
apu@meTuku U ciaeactBus u3 He€. OTHOLIEHHE CPAaBHUMOCTH IO HATypaJlbHOMY MOJIYJIO Ha
MHO’KECTBE 1I€JIbIX YHCEJ U €r0 CBOMCTBA. MHOXKECTBO KJIACCOB BHIYETOB Zn.
Iennsbie 1podun
Koneunsle u OeckoHeuHble LenHble apodu. Hawnyumme npubmmwkenus. KagpaTuuHble
UPPALMOHATIBHOCTH U IIETIHbIE IPOOH.
Teopust cpaBHeHuUit
UYucnoBsle CpaBHEHHA U UX cBoMcTBa. KobI0 KJIacCOB BBHIYETOB IO JaHHOMY Moayito. [lonHas u
IpUBENEHHAs cuctema BelueToB. DyHkius Oinepa. Teopemsr Diinepa nu ®Pepma. CpaBHeHuUs ¢
OIHUM Heus3BecTHbIM. CpaBHeHHUs MepBoil crteneHu. Kpurepuil paspemruMocTd JHUHEHHBIX
cpaBHeHuil. CrocoObl  pemieHUss CpaBHEHWW miepBoil  creneHW. CHCTEMBI  CpaBHEHHIA.
[TonmnHOMMANBHBIE CPaBHEHUS IO MPOCTOMY MOIyit0. CpaBHEHMsI BTOPOI CTENEHH MO IPOCTOMY
Monyio. CumBon Jlexanapa u ero cBoiictBa. KBagpaTHuHbIi 3aKOH B3aUMHOCTH.
IMoka3aTeu, nepBoodpa3Hble KOPHU U MHAEKCHI
[TokazaTenr wuyumcna 1o 3amaHHoMy Moaymro. CpoiictBa mokazareneil. CylecTBOBaHHE
NepBOOOPA3HBIX KOpHEH Mo mpocToMy Monaynto. MHAEKCh W HUX CcBoHcTBa. ApupmeTnueckue
NPUIIOKEHUST TEOPUU CPaBHEHMH: MPU3HAKU JETUMOCTU. ApU(pMETHUYECKHe MPUIOKEHUS TEOPUHU

CpaBHEHUH: JIJTMHA TIEPUOA ACCITUIHON 3aICH TIPOOH.

S cemecTp



Teopust MHOTO4/ICHOB

Koapmo MHOTOUYICHOB OT OAHOM Hen3BecTHOH. CTeneHh MHOTOWICHA M €€ CBOMCTBA. MHOTOUJICHEI
HaJl mojeM: aesienue ¢ octatkom, HO/[ MHOrowieHoB, pa3iokeHre MHOTOWIeHA Ha HEMPUBOJUMBIC
MHOkHuTeH. Teopema besy. Cxema [opHepa. MuHorowsieHbl Haa o001acThlO IEIOCTHOCTH:
KOJIMYECTBO KOpHEH, (PYHKIMOHAIBHOE U areOpandeckoe paBeHCTBO MHOTOWIEHOB. DopManbpHas
MPOW3BOJHAS MHOTOWICHa M KpaTHble KopHH. OCHOBHas TeopeMa anreOpbl. PasmoskeHue
MHOTOWICHA HaJ IMOJIEM KOMIUJIEKCHBIX YHCe]l Ha HENpPUBOJAUMBbIE MHOXHTeNIU. Teopema Buera.
Peuienue ypaBHenuii 3-i u 4-ii crenenu. HenpuBouMble MHOTOWICHBI HAJT TIOJIEM JIEMCTBUTEIBHBIX
yucen. HaxokneHwe panuMoHANIBHBIX KOPHEHM MHOTOWIeHa C LEIbIMH KO3 (UIIMEHTaMH.
HempuBoauMbie MHOTOWIEHBI HAJ IMMOJIEM PAlMOHAIBHBIX YHCENl. AnreOpandeckue paciiupeHHs
noneil. M36aBieHue oT anreOpanyuecKoil HMppaIMOHAIFHOCTH B 3HameHaTene apoou. [Ipumepsl
F€OMETPUUYECKHUX 3a/1ay, CBOJAIIMXCSA K YpaBHEHUSIM, HEpa3pelIMMbIM B KBAJPATHBIX pauKaiax.
Anrebpanyeckue W TpaHCICHACHTHBIC YKciia. [locTpoeHHe KoJibIla MHOTOWICHOB OT HECKOJIBKHUX
nepeMeHHbIX. CHUMMETpUYeCKHe MHOTro4YwIeHbl. [IpuMeHeHHe CUMMETPUYECKUX MHOTOWICHOB K

PELIEHUIO CUCTEM YPABHEHUM.

4. IlepeyeHb Y4eOHO-METOAMYECKOI0 oO0ecrmevYeHUs] [JIA CAMOCTOATENbHOH PadoOTHI

00y4YaKOIIUXCS MO TUCHHILINHE

CamocrodrenbHas paboTa CTyJIEHTOB sBIseTCs 0co0oi GopmMoil opranuzanmu yuedHoOro mpoiecca,
npejcTaBisiomas co0oil MiIaHupyeMylo, I03HaBaTEIbHO, OPTraHU3ALMOHHO U METOJMYECKH
HAIpaBlIIEMYIO JI€ATEIbHOCTh CTYIAEHTOB, OPUEHTHPOBAHHYIO Ha JIOCTH)KEHHE KOHKPETHOIO
pe3yabpTaTa, OCYIIECTBIIsSIEMYIO Oe3 TpsiMoii moMoriu mnpenogaBaTens. CamocrositenbHas padoTa
CTYACHTOB SBJISIETCS COCTaBHOM 4YacThl0 Y4eOHOH paboOThl M HMEeT MLEebl0 3aKpeIuieHue |
yri1yOJieHHe MOJyYeHHbIX 3HAHUM M HaBBIKOB, MOMCK M NMPHOOpPETEHHE HOBBIX 3HAHMM, a Takke
BBIMIOJITHEHHE YYEOHBIX 3aJaHHil, MOATOTOBKY K NPEACTOAIIMM 3aHATUSAM M 3k3aMeHy. OHa
IpelycMaTpUBaeT, Kak MpaBHIIo, pa3paboTKy pedepaTroB, HANMCAaHUE JOKIJIAIO0B, BBITOJHEHUE
TBOPYECKUX, UHJUBHIyaJbHBIX 33JJaHUI B COOTBETCTBUHU C YU€OHON MpOrpaMMoii (TeMaTH4YeCKUM
IUIAaHOM M3y4YeHMs AMCUUIUIMHBI). Tema A Takoro BBICTYIUICHHS MOXET OBITh IpeIoKeHa
npenojaBaTteneM MWiM u30paHa caMUM CTYJEHTOM, HO MaTepuaj BBICTYIUIEHUS HE JIOJKEH
nyOnupoBaTh JIEKIUMOHHBIM Matepuan. PedepatuBHbli Marepuan CIyXUT JOMOJHUTEIHHON
uHpopmanueit Uit paboThl Ha MPAaKTUYECKUX 3aHATHSIX. OCHOBHAs 1Lielb JAaHHOTO BHJA PabOTHI
COCTOUT B 0OYYEHHUH CTYACHTOB METOJIaM CaMOCTOSATEIbHOM paboThl ¢ yueOHbIM MaTepuanom. Jlis
MOJIHOTHl YCBOEHHSI TEM, BBIHECEHHBIX B MpaKTUYECKUE 3aHsiTHUs, TpedyeTcss paboTta ¢

nepBorcTouHnkamu. Kypc npenycMarpuBaeT caMoCTOSTENIbHYIO paboTy CTYJ€HTOB CO ClIeUaIbHON



auteparypoil. Cienyer OTMETHTh, YTO CaMOCTOSITeNIbHAs paboTa CTYJIEHTOB pe3y/IbTaTUBHA JIUIIb
TOT/1a, KOTIa OHA BBIMOJIHACTCS] CUCTEMAaTHUECKH, IJITAHOMEPHO U IIeJICHANIPABICHHO.

3amaHus AN CaMOCTOSITENIbHOM paboThl NpeaycMaTpUBAIOT HCIOJIb30BaHHE HEOOXOIMMBIX
TEPMHHOB U TMOHATHI 1Mo npoOiemaruke Kypca. OHM HalEIMBAIOT HA MPAKTHYECKYIO paboTy 1o
NPUMEHEHHUIO M3y4aeMOTo Marepuaia, MOMCK OMOIMorpaguuecKkoro Marepuana U 3JICKTPOHHBIX
UCTOYHUKOB MH(OpMAINH, WIUTIOCTPATUBHBIX MAaTEpUANIOB. 3a/JlaHus 10 CaMOCTOSATEIBHOU paboTe
JAIOTCS TI0 TEMaM, KOTOPbIE TPEOYIOT JOMOTHUTEIBHON MPOPaOOTKH.

OO6muit 00beM CaMOCTOSITENFHOM pabOThl CTYIEHTOB MO JUCHMILIMHE BKJIIOYACT ayIUTOPHYIO U
BHEAYJIMTOPHYIO CAMOCTOSITEIIbHYIO pabOTy CTYI€HTOB B TEUEHUE CEMECTpA.

AymuTopHas caMocToATeIbHAsA paboTa OCylIecTBIseTCS B ()OpME BBIIOJHEHHS TECTOBBIX 3a/IaHUM,
Kelic-3a/1a4, MMCHbMEHHBIX MPOBEPOYHBIX pabOT MO AMCUUIUIMHE. AYAUTOpPHAs CaMOCTOSITeNbHAs
pabota obecrieueHa 0a30i TECTOBBIX MaTepUasoB, Kelic-3a/1au Mo pasienaM JTUCIUTUINHEIL.
Bueaynutopnas camoctosiTenbHast paboTa OCylecTBIsIeTcs B popmax:

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

- pemeHne 3a7a4 (JOMalIHUX 3a/IaHHi) TI0 U3y4aeMbIM TEMaM;

- BBIMIOJIHEHUE TPYIIIOBBIX MHTEPAKTUBHBIX 3a/IaHUI.

OC-1. KonTponsHas padora Ne 1

[TpumepHBIif BapuaHT KOHTPOJIbHOU paboThl Ne 1

CucreMbl JTNHEHHBIX YPaBHEHHIT H MATPULbI

Bapuanr 1.
1 2 3 4
-1 0 3 4
-1 -2 0 4
1. Brruucnure onpenenurens -1 -2 -3 0]
2 3 1 1 20
0 -1 1|-X=/0120
2. Pemmre ypaBHeHue: 0 11 301
2X+3y—-22=3
X+y—-321=2
3. Pemmre no npasuny Kpamepa 2x+4y-4z=1 .
Bapuanr 2.
2 10 3 45
B=1 0 1,C=|1 3 2
511 -1 10

1. Iycte , A = BC. Haiingute onpenenuresnb Kaxa0il MaTpHUIbL.



2 1 11
0111
0 0 31
2. Haiigute MaTpuiry, 0OpaTHYIO K MaTpHIE: 0001
X+3y—2z=3
2X+y-32=2
3. Pemute no npasuity Kpamepa 2x+4y-4z= 1.
OC-2. KonTposnbHas padota Ne 2
KoHeuHoMepHBbIe BEeKTOPHbBIE POCTPAHCTBA
Bapwuanr 1.
1. BoruncTtute panr cucreMsl BekTopoB: ai=(2, 1, 2, 1), a2=(1, 2, -1, 3), a3s=(3, 1, 2, 1),
as=(1,0,0,2).
2. Haiigute ¢yHIaMeHTalbHYIO CHUCTEMY pELIEHUN CHUCTEMbl JIMHEHHBIX OIHOPOIHBIX
YpPaBHEHUU.

2x1—4x +5x3+ 3x4 =0

3x1—6x2+4x3+ 2x4 =0

4x1—8x2 + 17x3+ 11x4 =0

Bapuanr 2.

3. Haiinure xoopamuatel Bektopa a=(1,2,2,3) B 6asuce b1=(1,1,1,1), bo=(1,1,1,0),
bs=(1,1,0,0),ba=(1,0,0,0).

4. Pemure cucrteMy JIMHEWHBIX YPaBHEHUN:

2%y —3xg+-4x;— x, =1,
2%, — 3xy+ 2x, 4+ 3x, =2,
2x), —3x32x3 — llx, = —4,
OC-3. KontponwsHas pabora Ne 3
JInHeiiHble 0TOOPa’KeHNs U JMHEHHbIe ONepaTopbI
1. BoisicHuTe, sBIsSETCS MM JAHHBIA ONEPATOp JMHEWHBIM. ECIM 3TO BO3MOXKHO, HAWTH €r0
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. Haiinute coOcTBeHHBIE 3HAUE€HUS M COOCTBEHHBIE BEKTOPHI JIMHEHHOro ormneparopa,
4 1 -6
A=|4 0 4
4 0 -6

3aIaHHOT'O0 B HEKOTOPOM 0a3uce IMHEHHOTO MMpOCTPAHCTBA HAl R ManPII.IefI

OC-4. KouTponbHas padota Ne 4

Bapmuanr 1.



1. Haiinure A UB, ANB, A\ B, K, B\A ,ecmn A = (2, 4), B=[4, 5]. U306pa3ute Ha rpaduke
JeKapToBbI pou3BeaeHUs A X Bu B X A.
2. buHapHOe OTHOIIIEHHE 33]JaHO HA MHOYKECTBE TIap JCHCTBUTEIbHBIX Yrcel. BrisicHuTe,
SIBIISICTCS JTM OHO OTHOIICHUEM SKBHBAJICHTHOCTH HII OTHOIICHUEM IMOPSIKA.
a)(a,b)p(c,d) @a<cAabsd.
3. OxapakTepu3yiTe COOTBETCTBHS (OTOOpaXKEHNs), ICHCTBYIOIINE HA
MHOYECTBE JIeHCTHTENBHEIX uncel: a) Xfy &1 = X2 + y?; 6) Xgy <Y = COoS X.
4. Haiimure kommosumuu g - f, fog: f(X) = X% + 5, g(X) = cos X.
Bapwuanr 2.
5. Beusicaute, cripaBeuinBo jiu paBeHcTBO A\(B\C) = (A\B)\C.
6. Bersicuute, SIBIsSETCS i OMHAPHOE OTHOIICHHUE P, 3aJaHHOE HA MHOYKECTBE IEJIBIX YHCEIT
CJICAYIOIIMM 00pa3oM:

mpn 4:)(9m —N) nenuTcs Hareno Ha 4,
pedIEKCUBHBIM, CHMMETPUYHBIM, TPAH3UTHUBHBIM, aHTHPE(PIICKCUBHBIM, aHTHCUMMETPUYHBIM,
OTHOILIEHHEM YKBUBAJICHTHOCTH, OTHOILICHHEM TOPSIJIKA.
7. [Tycts A ={o, 1, 2, 3} B MmHOXecTBO B = {1, 2, 3, 4}. OToGpakenue S: A —B 3amano
cnenytommm obpasom: S = {(o, 4), (1, 2), (2, 3), (3, 4)}. SBAsIETCS M OHO CIOPBEKTUBHBIM,
WHBEKTUBHBIM, OMEKTUBHbBIM?
8. JIoKaXxuTe, uTO /I JaHHBIX (PYHKIMI CYIIECCTBYIOT 0OpaTHbIC DYHKIIMKM U HAWIUTE UX.
a)f:R->R, f(X)=4x-2; 0)f:R—>R* f(x)=¢"
OC-5. KonTponbHas padora Ne 5
OcHoBHbIE ajiredpanvecKue CTPYKTypbI
1. BbIsICHUTE, SIBISICTCS JIM MHOXECTBO IIEJIBIX YMCE KPATHBIX 7, TPYIIIOW OTHOCUTEIBHO
CJIOXKEHUS, TPYIIIOH OTHOCUTEIBPHO YMHOXCHHUS, KOJIBI[OM, ITOJIeM?
2. BrIsicHUTE, SBIIAETCS JIM MHOKECTBO urcen Bua {a+ b +/3 |a, b €Z} rpymmoit

OTHOCHUTCIIBHO CJIOXKCHMHA, rpyrmoﬁ OTHOCUTCIIbHO YMHOXCHU S, KOJIBIIOM, mojiem?

3. Brraucnure i34,
4. HaifnuTe Bce KOMIUIEKCHBIE KOPHH ypaBHEHHS x> + x + 2 = 0.

1-i
5. Beraucnure kopan ' 2+2i3 Y pe3yJIbTaT 3alrcaTh B TPUTOHOMETPUIECKOH Gopme.
6. ['eoMeTpruecKH ONMMcaTh MHOKECTBO KOMILJIEKCHBIX YHCEIN Z, JUIS KOTOPBIX |2 — 1| = 6.
3 cemecTp

Teopus neaumocTu

OC-6. KonTponbHast padota Ne 6



1. Haitnure HOJl u HOK uncen @ =318 u b = 477. Haiitu uensie x, y, Takue, 4To:
HO/I(a, b) = ax + by.

2. C kakuM HaMMEHbBIIUM HEOTPUIIATEIbHBIM YHCIOM CPABHUMO YHCIIO @ MO MOAYIIO 7.

a)a=342;06)a=-23?

[Iepeunciure Bce Kiacchl BHIYETOB 110 MOAYIIO 6. K kKakomy Kitaccy mpuUHaAJIeKUT yuciio 1537

VYKaxxuTe He MEHEe TPEX MOJIOKUTEIBHBIX U TPEX OTPULIATENIBHBIX 3JIEMEHTOB JUIs Kjlacca,

MOPOXKJIEHHOTO 3JIEMEHTOM 4.

3. MeToioM MaTEMAaTUYECKOW MHAYKIIMU TIOKAKHUTE, YTO:

a)Sp=1+4+7+...+(3n-2)="%-n(8n-1); 8"~ 1 maueno geaurcs Ha 7.

OC-7. KonrpoabHas padora Ne 7

Lennsbie 1podu

1. Haiinure 3Ha4YeHMS LIETTHOM IPOOU:

@[1.23]; (®I[322; (¢)[3.12].

2. Pa3znoxkure B ENHYIO ApOOb:

@3 0 = (© % @

OC-8. KontrpoabHas padora Ne 8

Teopus cpaBHeHuUit

1. KakoMy ki1accy BBIYETOB 10 MOJYJIO N MPUHAAJIEKUT YUCIIO d, €CITU:

@a=23,n=4; (b)a=-12,n=5; (c)a=14,n=6?

2. BeimummrTe MoJHYI CUCTEMY BBIUETOB IO MOIYIIIO N, COIEPIKAILYI0 YHCIIO 8, €CIH:
(a)a=22,n=4 (b)a=-11,n=5; (c)a=12,n=6.

3. BemmummTe NpuBEACHHYIO CUCTEMY BBIYETOB IO MOJYIIIO N, COAEPIKAIILYIO YUCIIO &, €CIIH:
(a)a=21,n=4; (b)a=-11,n=5; (c)a=13,n=6.

4. Haiinure ocTaTok OT eNIeHUs a Ha N, eciu:

@ a=3",n=5; (b) a =288 n =7, (€)a =423 n=11.

5. Pemmre cpaBHEHuUE:

(@) 2x = 3(mod5); (c) —2x = 1(mod3); (e) —=5x = 3(mod6);

(b) 3x = 2(mod4); (d) —3x = 2(mod5); (f) 2x = 4(mod7).

6. Pemute cuctemMy cpaBHeHUI

(a) {x = 3(mod8) x = 11(mod20); () {5x = 8(mod14) 3x = 72(mod15);

(b) {(6x = 2(mod20) x = —2(mod5) 4x = 11(mod29) ; (d) {10x = 20(mod30) 4x =

2(mod10) 8x = 16(mod4) .
7. Pemre cpaBHEHHUE

(@) x> — 2x% + 1 = 0(mod3);
(b) x” + 4x — 3 = 0(mod5);



(c) x® — 6x2 + 2 = 0(mod7);

(d) x® + 6x — 2 = 0(mod3);

(e) x® — 11x2 + 3 = 0(mod5);

(F) x” + 4x + 5 = 0(mod7).

8. BhIsicHUTE, CKOJIBKO PEHICHHI UMEET CPABHEHUE:

(a) x? = 12(mod5); (b) x2 = 13(mod?7); (€) x?2 = 14(mod11).
OC-9. KontpoabHas padora Ne 9.

Ioka3zaTesu, nepBoodpasHbIe KOPHU U HHIEKCHI

1. Berauciure nokasarens P, (a) 44cia a 0 MOAYIIO M

@P3)  OPGE  ©OP@; (@) P © P4 (N Pyu(3).
2. PemmuTte cpaBHEeHME:

(a) 31x° = 20(mod7); (b) 32x® = 10(mod11); () 3x3 = 2(mod5);

(d) x17 = 2(mod7); (e) 31x® = 20(mod13).

3. Haiigute nnuny nepuojia AeCATUYHON 3aMKUCH JpOoOU:

@ O3 O D @ O @

Teopust MHOTO4JIEHOB

OC-10. KonrponbHas padora Ne 10

Bapuanr 1.

1. Haiinute yacTHOe M OCTAaTOK OT JAeJICHHS MHOTOYJIeHa f(X) =x*+x3+ 2% +x+1 Ha
mHorouseH g(X) = x° — 2x2 + x — 2.

2. Hcnone3ys cxeMmy I'opHepa, pasnoxknte maorounes f (X) = 2x% + x* + 3x® + 2x°— 3x — 3 mo
cTerneHsMm (x — 4).

3. HaiiauTe Bce KOMIIIEKCHBIE KOPHH ypaBHeHHs x°— 3x2+ 1 =0,

4. C oMol TPOU3BOTHON OT/IEIUTh HEMTPHUBOIUMBIC KpATHBIE MHOKUTEIM MHOTOUICHA!

f(x) =%+ 3x* — 6x° — 10x% + 21x — 9.

Bapwanr 2.

5. Haiitn HOJT 1 HOK muorounenos f (X) =x* +x3+ 2x° +x + 1 u g(X) = x° — 2x% + x — 2.

6. Hcnonb3ys cxemy loprepa Haitaure f (@), rme f=4x3 +x2, a=-1 1.

7. Haiinure Bce palioHajdbHbIE KOPHM MHOTOWIEHA M Pa3joXKHUTh €ro Ha MHOXHTEIH,

HENMPUBOAMMBIE HAJl OJIEM panuoHanbHbX uncen f (X) = 20x° — 72x* + 57x° — 75x? + 37x — 3.
8. Haiiute Bce KOMILIEKCHbIE KOPHH ypaBHeHus: x* + 8x® + 15x% — 4x — 2 = 0.
OC-11. Konrponsnas padora Ne 11

235

3 3
1. 36aBbTech OT HPPALMOHANLHOCTU B 3HAMeHaTene: N 29 + a3f5+1 .



2. Bripasute Muorounes f (X1, Xz, X3) = 2x12x2°+ 2x12x3? +2x22x3% uepe3 OCHOBHBIE
(371eMeHTapHbIe) CHMMETPUUYECKIE MHOTOUJICHBI.

3. Haiinute cymmy Ky6oB kopHeif MHorounena f (x) = x% — 3x + 1.

ﬂ./l}l CAMOCMOAMENBHOU HOOZOMOBKU K 3AHAMUAM HO 0ucuunﬂune pexomendyemcn

Ucnoib3oeambs yue6uo-mem0()ultec1<ue mamepuaiiol:

1. UYepesarenko O.1., PanieeB C.M., ['nyxoBa H.B., KyBminnoBa A.H. OcHOBBI BbICIIEH
anredpel. YueOHoe nmocobue. — YibsiHoBck, DI'BOY BO, 2020. — 60 c.

2. I'nmyxoBa H.B., UepeBarenko O.M. Jluneiinas anreOpa. YueOHoe mocobme. —
Vaesaoeck, DI'bOY BO, 2019. —40 c.

3. I'nyxosa H.B., UepeBatenko O.U., I'pummnna C.A., Kypenea T.H. OcHoBbI TeOpun
anreOpandyecKux CTpyKTyp. YuebHnoe nmocodue. — YiuesiHoBck, PI'6OY BO, 2019. — 23 c.

4. I'myxoBa H.B., UepeBatenko O.M. Anre6pa. Yactes 4. AnreOpa MHOTO4JIEHOB Y4eOHOE
nocoobue. — YibsHosck, ®I'bOY BO, 2017. —42 c.

5. Kapnosa C.A. Anre6pa u Teopus uncen. Yacte 1. opraHu3aiiioHHO-METOANYECKHE
MaTepHalbl JJISl CTYICHTOB 3a09HUKOB. — YIIbsHOBCK, YAl TIVY, 1998. — 24 c.

6. WnbszoBa [.3. Anrebpa u Teopust uncesn. YacTp 2. opraHu3aimoOHHO-METOIUYECKUE
MaTepHabl Ui CTYACHTOB 3a04YHUKOB. — YIIbIHOBCK, YII'TIV.

7. boromonosa N.B., Unbsa3oBa /1.3. Anredpa u Teopust uncen. Yacts 4. opraHu3alliOHHO-
METOMYECKUE MAaTEPHAIIBI JUI CTYICHTOB 3a0YHUKOB. — YIbIHOBCK, YII'TIY, 1999. — 24 c.

8. I'nmyxoB B.I1., Unes3oBa /1.3. 3amauyHuKk-pakTUKyM 110 anreOpe u Teopuu yuceln. Yacts . —
Viesarosck: Yal'IIY, 1996. — 58 c.

9. Wnpsa3zoBa [1.3. 3agauyHuK-IpakTUKYM 1O anredpe u Teopuu uucesn. Yactp 2. — YIIbSIHOBCK:

Yal'TlV, 1999. - 36 c.

S. IlpuMepHbIe OLleHOYHbIC MaTePHAJIbI I IPOBEJCHUSA TEKYyIIero KOHTPOJIsI yCIeBaeMOCTH

H HpOMe)KyTO‘lHOﬁ aTrrecralmumn Oﬁy‘lalOIllI/lXCfl o JUCHUMIIJINHE

Oprann3anus v NpoBeleHNe aTTeCTAlMU CTyAeHTa
®I'OC BO B CcOOTBETCTBMM C MpUHIUNAMHM bBOJIOHCKOro mporecca OpUEHTHPOBAHBI
MPEUMYIIECTBEHHO HE Ha COO0IleHHEe 00ydaroIeMycsi KOMIUIEKCa TeOPETHUEeCKUX 3HAHUN, HO Ha

BbIpa0OTKY y OakajiaBpa KOMIIETEHIMI — JMHAMHUYEeCKOro Habopa 3HAHWUW, YMEHMH, HaBBIKOB U



JMYHOCTHBIX KayeCTB, KOTOPHIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha PBIHKE
TPyZa ¥ YCHENHO NpOopeCcCHOHATIBHO PEaTn30BbIBATHCS.

B mnpouecce oneHku OakanaBpoB HEOOXOAMMO HCHOJBb3YIOTCS KakK TpaJULHOHHBIE, TaK U
MHHOBAIL[MOHHBIE TUIIbI, BUABI U (hOpMBI KOHTPOJIA. [Ipr 3TOM OCTENEHHO TPpaIUIIMOHHBIE CPEICTBA
COBEPIICHCTBYIOTCS B PYCJ€ KOMIIETEHTHOCTHOIO IIOAXOAAa, a HWHHOBALMOHHBIE CpEICTBA
aJJalITUPOBAHbI JUIs [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUMCKOM BY30BCKOM ITPAKTHKE.

Llesib npoBeieHNs ATTECTAIMU — [IPOBEPKA OCBOCHHUSI 00pa30BaTEIbHOM MPOrpaMMbl JUCIUTIIHHBI-
IPaKTUKyMa 4epe3 CPOPMHUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyToyHas aTTecTalMsA OCYLIECTBIIETCA B KOHIIE CEMECTpa M 3aBepLIacT H3Y4YCHHE

JUCITUTUIMHBI, TIOMOTAeT OICHUTHh KPYIHBIC COBOKYITHOCTH 3HAHUW M YMEHHUH, (OpMUpOBaHUE

ONPEACICHHBIX KOMIIETCHIIAMN.

OI_IGHOLIHHMI/I CpeaAcTBaMU TCKYHICTO OUCHUBAHUS ABJIAIOTCA: HOKJIAA, TECThI IO TCOPETHYCCKUM
BOIIpOCaM IOUCHUIINIMHBI, 3alluTa IMPAKTHUYCCKUX pa60T n T.II. KOHTpOJII) YCBOCHHA MaTcpuraia

BEJIETCSI PETYJSIPHO B TEUEHUE BCETO CEMECTpa Ha MPAKTUYECKUX (CEMUHAPCKHX, Ja0OPaTOPHBIX)

3aHSATUSIX.
No CPEJACTBA OUEHUBAHMWMSI, O6pazoBaTenbHbIC
H/ II HCIIOJIB3YCMBIC I TCKYIICTO OUCHHUBAHUA PE3YIbTAThl AUCHUITJIMHBL

IIoKa3aTeia (1)OpMI/IpOBaHI/I$I KOMIICTCHIIUU

OuneHoYHbIE CPEACTBA IS TeKYLIei
aTTecTaluu
OC-1-0C-11

KonTtpomnbHbie paboThl

OneHoYHbIE CPEACTBA A5 MPOMEKYTOUHOM
aTTecTaluH
(Ox3amMeH)

OC-12-15 Dx3ameH B popMe yCTHOTO

cobeceIoBaHus

OP-1. 3Haet MeTOABI KPUTUUECKOTO
aHaJlM3a U CUHTE3a MHPOpMaluu
OP-2 VMmeeT NpUMEHATh CUCTEMHBIN
noaxon AJrsl peIICHrs MOCTABJICHHBIX
3a1ay

OP-3 BiageeTt HaBBEIKAMH
pedIiekcHu 1Mo MoBOY COOCTBEHHOM
1 9Yy)KON MBICTUTEIBHOMN
JIeSITEIIbHOCTH

OP-4. 3Haet ponb U MECTO
MaTEeMaTHKU B OOIIeH KapTUHE
Hay4YHOTO 3HAHUS,

OP-5. 3Haer cTpykTypy, COCTaB M
JTUJAKTUYECKUE €IUHULIBI

COJACPKaHUA IIKOJBHOT'O

Kypca

MaTEMATUKHU.




OP-6 ymeer ocCymlecTBISATH OTOOP
y4eOHOTO COJEepXKaHUA JJs  €ero
peanu3zanuu B PasIM4YHBIX (opmax
O0y4eHHUS B  COOTBETCTBHH  C
COBPEMEHHBIMH TpPeOOBaHUAMHU K
00pa3oBaHUIO.

OP-7 BnaneeT nelicTBUEM
IPOEKTUPOBAHUS Pa3INYHBIX (opm
y4eOHBIX 3aHATUH,

OP-8 BiasieeT HaBBIKOM NIPUMEHEHUS

pas3IMdHbIX MCTOOOB, IIPUEMOB H

TEXHOJIOTUI B o0y4eHnH
MaTeMaTHKe.

OP-9.  3HaeT  XapaKTEpUCTHKY
JMYHOCTHBIX, OpeAMETHBIX |

METanpeMETHBIX  pe3yJbTaTOB B
KOHTEKCTE O0y4YSHHUSI MAaTeMAaTHKE;
OP-10. Bianeer HaBEIKOM
MPUMECHECHHS Pa3IMYHBIX METOJIOB,
MPUEMOB U TEXHOJIOTUN B 00y4YeHUU
MaTeMaTHuKe.

OP-11 YmMeeT oxa3bIBaTh
MeAarornIeCKyI0 MOAICPKKY
00y4JarmuMcst B 3aBUCUMOCTH OT HX
00pa3oBaTeNbHBIX PE3yIbTaTOB;
OP-12 VYmeer  opraHu3OBbIBaThH
yueOHBIN nporecc c
HCIIOJIb30BAHUEM BO3MOXKHOCTEH
o0Opa3oBaTenbHON cpensl IS
pa3BUTHS WHTEpeca K TPEAMETy B
paMKax YpOYHOM H BHEYpPOUYHOH
JIeITEIIbHOCTH.

OP-13. Biazneer HaBBIKaMHu
OpTaHW3AINH U TPOBEICHUS
3aHATHH C HCHOIb30BaHUEM

BO3MOYKHOCTEH 00pa30BaTeIbHOM




CpeIbI TSl TOCTHXKEHUS
00pa30BaTeNbHBIX PE3yabTaTOB U
obecrieueHus KayecTBa yueOHO-
BOCITMTATEJIHLHOTO MpoIiiecca

cpeacTBaMu MaTCMaTUKH.

Onucanue OLIEHOYHBIX CPEJICTB U HEOOXO0IMMOT0 000pYI0BaHUs (IEMOHCTPALIMOHHOTO MaTepuana),
a TaK e MpoLenypbl U KPUTEPHUH OICHUBAHMUS WHIAMKATOPOB JOCTHMIKEHMSI KOMIIETEHIIMH Ha
pa3IMYHBIX dTanax uX (QOPMUPOBAaHUS B MPOIECCE OCBOCHHUS 0O0pPa30BaTEIHHOW MPOTPAMMBbI
npeactaBieHsl B DOHIIE OLEHOYHBIX CPEACTB JMJIS TEKYIIEro KOHTPOJs YCIEBAEMOCTH H
MIPOMEKYTOYHOM aTTECTAIMH 110 IUCIUIUIMHE.
Mamepuansi, ucnons3yemole 011 MeKyuse2o KOHMPOJisa yCneeaemocmu
odyuarouwuxca no oucyuniune

Marepuans! 1uisi OpraHu3aliy TEKYIIEN aTTECTAlUU IIPEACTABIICHBI B I1.5 IPOTPAMMBI.

Mamepuaﬂbt, ucnonb3yemoie onsa RPOMENHCYMOUHO020 KOHMPOJia ycneesaemocmu

odyuarowuxca no OucyuniuHe

IIpumepHBbIii epeyeHb BONMPOCOB K IK3aMeHY
1 cemecTp
CucreMbl JIMHEHHBIX YPABHEHUI U MATPHLBI
1. Martpuiisl 1 oneparu HajJ HUMH (CBOWCTBa oreparuii, mpumepsl). Konbiio matpwuir.
2. 3Hak nojacTtaHoBKU. OnpenenuTenb KBaApaTHOM MaTpullbl. Beunciaenue onpenenurenei

BTOPOI'O U TPETHETO IMOPAAKA.

3. OCHOBHBIE CBOMCTBA OMPEICTUTEIICH.

4. MuHopsl 1 anreOpanueckue JONONHEHUs. Pa3nojkeHue ompenenuTens Mo CTPOKE WU
CTOJOIY.

5. OOparHast MaTpHIa, CIIOCOOBI €€ BHIUMCIICHUS.

6. Cucrembl JMHEWHBIX ypaBHEHUH. COBMECTHBIE M HECOBMECTHBIE, ONPEIEICHHBIE M

HEONPENIEIICHHBIE CUCTEMBI IMHEWHBIX YPABHEHUN.

7. 3anuch U pelIeHUE CUCTEMBI N JTMHEHHBIX YPaBHEHHUU C N MEPEMEHHBIMM B MATPUYHOU
¢dopwme. [TpaBuio Kpamepa.

KoneuHoMepHBbIe BEeKTOPHBIE POCTPAHCTBA

1. [Ipumepsl u mpocTeilline CBOWCTBa BEKTOPHBIX MPOCTPAHCTB. Apudmernyeckue
BEKTOPHBIE IPOCTPAHCTBA.

2. JInHeiiHas 3aBUCUMOCTb CUCTEMBI BCKTOPOB.



ba3uc u paHr KOHEYHON CUCTEMBI BEKTOPOB.
Paznoxenue BexTopa 1o 6asucy.
ba3uc u pasMepHOCTb KOHEUHOMEPHOI'O BEKTOPHOTO IIPOCTPAHCTBA.

Panr MaTpulblI. CnocoOkbI ero BEIYMCIIEHUS.

N oo g &~ w

Kpurepuii COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

8. DneMeHTapHbIE TPE0Opa3OBaHMsI CUCTEMBI JTMHEHHBIX ypaBHeHUH. [IpuBeieHre MaTpuIlb!
K CTyIIEHYaTOMY BHUy. Penienue cuctemsl TMHENHBIX ypaBHEeHUN MeToaoM ['aycca.

9. OnHoponHasi cucCTeMa JIMHEMHBIX YypaBHEHUM. CBsI3b PpEIICHUH HEOJHOPOJHOU U
aCCOLMMPOBAHHOM C HEW OJHOPOIHOM CHUCTEMBI.

10. [TognpocTpaHCcTBa, KpUTEPUM IOAIIPOCTPAHCTBA, IPUMEPBL.

11. [MomnpoctpancTBO  (yHIAMEHTAIBHOM CHCTEMBI PpEIIEHUH OJHOPOJHOH CHUCTEMBI
JINHEMHBIX YPaBHCHUM.

12. EBxkimmnoBo BekTOpHOE IpocTpaHcTBO. Hopma BekTopa. Yrosnm MexIy BEKTOpaMH.
OpToHOpMUPOBaHHBIH Oa3uc.

JInHeiiHble 0TOOpa’KeHNs U JMHEHHbIe ONepaTOPbI

1. Jluneiinble oTOOpa)keHHsI M JIMHEWHBbIE ONEPaTOPbl BEKTOPHBIX IMPOCTPAHCTB, MPHUMEPHI,
IIPOCTEHIINE CBOICTBA.

1. Sapo u 0Opa3 TUHEHHOTO OTOOPaKEHHUS.

2. Marpuna JNHHEHHOTO oOmeparopa OTHOCHTEIBHO TaHHOTO Oa3uca, ee W3MEHEHHE Ipu
nepexoze K Apyromy 0asucy.

3. CoOcTBeHHBIE  BEKTOpbl M  COOCTBEHHbIE  3HAYCHHMs]  JIMHEHHOrO  omepartopa.

XapaKkTepucTUYECKOE ypaBHEHUE.

2 cemecTp
DJieMeHThI TEOPUH MHOKECTB
1. Omneparuu HaJ MHOKECTBAMH, UX CBOMCTBA.
2. Metox MaTteMaTHYECKON MHIYKIIMH.
3. bunapHble OTHOIIEHHS HA MHOXECTBE, UX CBoicTBa. Omnepanuu HajJ OWHAPHBIMU
OTHOILIEHUSMH.
4. OtHomeHne  SKkBUBaJeHTHOCTH.  [locTpoeHne  pa3OueHuss  MHOXeECTBa IO
SKBUBAJICHTHOCTH.
5. Omnpenenenue, MpuMepbl U BUIBI OTOOpaskeHUH (COOTBETCTBUH, (yHKIMi). Kommo3uus
0TOOpakeHwuid, e€ CBONCTBA.
6. Ob6parnoe otobOpakenue. Kputepuii 00paTuMoCTH OTOOpasKEHHS.

OcHoBHbIE ajiredpanvecKue CTPYKTypbI



1. bunapnas anreOpamueckas omepauus U e€ cBoiicTBa. HellTpasbHble 1 CHMMETPUYHBIC
3JIEMEHTHI, X CBOMCTBA.
2. Onpenenenue, npuMepsl W NPOCTEHMIINE CBOMCTBA Ipynn. ['pynmbl IOACTAaHOBOK U
KJIACCOB BBIYETOB.

[Hoarpynnel. CMexHbIe Kacchl U TeopeMa Jlarpanxka.

N3omopdu3mMbl 1 TOMOMOP(HU3MBI TPYIIIL.

3
4
S. Omnpenenenue, NpUMepsl U IPOCTENILINE CBOMCTBA KOJIELL.
6 [Tonkomnbua v uaeabl KOJIbIA.

7 [Tone kak yacTHBIN cly4ai KoJiblia: IPUMEPHI U IPOCTEHIIINE CBOMCTRA.

8 [Tose koMIIeKCHBIX YHcen. Anredpandeckas ¢opma KoMIieKcHOro uucia. CBoiicTBa
OTepalMi KOMIUIEKCHOTO COTIPSKECHUSI.

9. FCOMeTpI/I‘leCKOC MMpeACTaBJICHUC KOMIIJICKCHOI'O 4YHCJIA. TpI/IrOHOMeTpI/I‘IeCKaH (l)opMa

KOMIIJICKCHOT'O 4YHCJIia.

10. JleiicTBHsI HAJT KOMIUIGKCHBIMH YHCIAMH B TpPUTOHOMETpHYecKoi ¢opme. Dopmyna
Myagpa.
11. N3BnedeHne KOpHEH U3 KOMIUIEKCHBIX YUCE.

3 cemecTp

Teopus 1e1MMOCTH
1. OTHo1IeHHUE ACITUMOCTH HaIIENIO0 HA MHOKECTBE LIEITBIX YMCENI U €r0 MPOCTEHIIINE CBONCTBRA.

TeopeMa O ACJICHHUHU C OCTATKOM.

2. HOJ u HOK uensix uncen. Anroput™m EBkinnaa. BzaumHo npoctele uncia.

3. [IpocTeie 1 cocTaBHbIE YnCIa. beCKOHEUHOCTh MHOXKECTBA MPOCTHIX YHCEI.

4. OcHoBHast TeopeMa apu(PMETUKH U CIEICTBUS U3 HEE.

S. OTHoOlIEHNE CPaBHUMOCTH 10 HATYPAJIBbHOMY MOJIYJIIO HA MHOKECTBE LIENBIX YNUCEN U €r0

cBOMCTBA. MHOECTBO KJIACCOB BBIUETOB Znm.

Lennsbie 1podn

1. Koneunbie n 6ecKOHEUHBIE TIEMHBIE IPOOU.
2. Haunyummme npubnmkeHus.
3. KBagpatuunble HppaliMoOHaIbHOCTH U IETHbIE Apo0u.

Teopust cpaBHeHMi
UucnoBble CpaBHEHUS U X CBOMCTBA.
Kob110 K51aCCOB BBIYETOB 110 JAHHOMY MOZYJIIO.
ITonnas u npuBeACHHAsA CUCTEMA BBIYETOB.

1
2
3
4, OyHknua Dinepa.
5 Teopemsr Diinepa u epma.
6

CpaBHeHI/Iﬂ C OAHUM HCU3BCCTHBIM.



7. CpaBHeHus nepBoii creneHu. Kpurepuil pa3peiMMOCTH JIMHEHHBIX CPAaBHEHUH.

8. CriocoOblI perieHusi CpaBHEHUH MEPBOi CTETICHHU.

9. CucrteMbl CpaBHEHUH.

10. [TonHOMMANIbHBIE CPABHEHUS 10 IPOCTOMY MOIYJIIO.
11. CpaBHeHMs BTOPOM CTENEHU O MPOCTOMY MOJYIIO.
12. CumBou Jlexanapa u ero cBOMCTBA.

13. KBagpaTnuHbIi 3aKOH B3aUMHOCTH.

IHoka3zaresnu, nepBoodpa3Hbie KOPHU U UHAEKCHI

1 [Tokazarens yncia no 3ajJaHHOMY MOy/t0. CBOMCTBA ITOKA3aTeNeH.

2 CymrecTBoBaHue EpBOOOPA3HBIX KOPHEH MO MMPOCTOMY MOJIYIIIO.

3. Wnnekcel 1 UX CBOMCTBA.

4 Apudmernueckue IpUIOKCHUS TCOPUU CPAaBHEHUM: IPU3HAKHU JCIIMMOCTH.

5 Apudmerrndeckue MpUIOKEHUS TCOPUH CPABHEHUI: IJIMHA MTEPHO/Ia ICCITUIHON 3aIUCH

Ipoowu.

5 cemecTp
Teopusi MHOTOYJIEHOB
1. KoJ1b110 MHOrO4JIEHOB OT OAHOM Hen3BecTHOH. CTeneHs, MHOrOYJIEHA U €€ CBOMCTBA.
2. Muorounensl Haa mosieM: jaeneHue c¢ ocratkoM, HOJ[ mMHoOrowieHoB, pasioxeHue

MHOTOYJIEHA Ha HEMPUBOUMbIE MHOKUTEIH.
3. Teopema besy.

4. Cxewma ['opnepa.

5. MHorowieHsl HaJ 00JaCTBIO IEIOCTHOCTH: KOJMYECTBO KOpHEH, (YHKIMOHAIBHOE H
anredpanveckoe paBeHCTBO MHOTOUJICHOB.

6. dopmalnbHas MPOU3BOIHAS MHOTOWICHA U KPaTHBIE KOPHHU.

7. OcHoBHas TeopeMa anreOpsl. PaznoskeHre MHOTOWIEHA HaJ| MOJIEM KOMIUIEKCHBIX YHUCEeI

Ha HCIIPUBOAMMBIC MHOKHUTCIIN.

8. Teopema Buera.

9. Pemenue ypaBHeHnii 3-ii

10. Pemenue ypaBHeHUl U 4-ii CTENEHU.

11.  HenpuBoaumble MHOTOUJIEHBI HaJl MTOJIEM ACHCTBUTEIbHBIX YHCEN.

12. HaxoxeHue palnroHaJIbHBIX KOPHEH MHOTOUJIEHA C LENbIMA KO PHUIIMEHTaAMH.
13. HenpuBoauMbie MHOTOWIEHBI HAJl MOJIEM PALlMOHAIBHBIX YUCEl.

14. Anrebpanyeckue pacuIMpeHus nosuei.

15. N36asnenne ot anredOpanvdeckoil upparmoHaIbHOCTA B 3HAMEHATEN e IPOOH.



16. IIpuMepsl reOMETpUYECKMX 3aJay, CBOIAIIUXCSA K YpPaBHCHUAM, HEPA3PEIIMMBIM B

KBaJPAaTHBIX paJUKaJIaX.

17. Anrebpandeckue U TpaHCIEHACHTHBIC YUCIIa.

18. [TocTpoeHue KoJiblla MHOTOUYJICHOB OT HECKOJIBKHUX MTePEMEHHBIX.

19. CruMMeTprYecKre MHOTOUJIEHBI.

20. [IpuMeHEeHHEe CUMMETPUYECKUX MHOTOYICHOB K PEIICHUIO CUCTEM YPaBHECHUH.

B KOHIIC U3YYCHUA JUCHUIIIIMHBI IIOABOAATCA HTOI' pa6OTI)I CTYACHTOB HaA JICKIIMOHHBIX U

NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHUS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

Kpurtepun oueHnBanus 3HaHUI 00yYAOIIUXCS 110 JUCHUILIMHE

Dopmuposanue OALILHO-PEUMUHE080U OYeHKU Pabombl 00YYAIOUUXCSL

Ilocemenue Pabora Ha
Ilocemenune
MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIEKIIHAH
3aHSTUN 3aHATHUIX
PazbamioBkamo | 9 x 1=9 15x 1=15
212 GamioB 64 Gamna
1-3,5 BUJaM padboT OajuIoB Bannos
cemectpbl | CymmapHbIit 9 6annos 24 Ganna 236 GamnoB 300 GannoB
Makc. 0an1 max Max Max max

Kpumepuu OUEHUBAHUA pa607’l’lbl 06)/1[61}01146200}1 no umoeam cemecmpoes

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

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

6. MeToauyeckue yKazaHus sl 00y4arOUIUXCsl M0 OCBOEHHIO JUCIIHIJIMHBI
YcnemHoe u3ydeHue Kypca TpedyeT oT 00yJaroIMxcsl MOCEUICHHs JIEKIUH, aKTUBHON paboThl Ha
MPAKTUYECKUX 3aHATHUSX, BBIMOJTHEHUS BCEX YUEOHBIX 3a/JlaHUN TpernojaaBaress, 03HAKOMIICHHS C

OCHOBHOMW M JTOMOJHUTEIBHOM JINTEPATYPOM.



3anuce JeKIUU — 0/1Ha U3 GOPM aKTHBHOM CaMOCTOSATEIBHOM paboThl 00yUaronmxcs, Tpedyromas
HaBBIKOB M YMEHHUS KPaTKO, CXEMaTHYHO, IOCJIEAOBATENIbHO M JIOTHYHO (PUKCUPOBATH OCHOBHBIE
HIOJIOXKEHHS, BBIBOJIBI, 0000IIeH!s, (OPMYIHUPOBKH. B KOHIE JEKIMU MpenojgaBaTeslb OCTABISIET
BpeMs (5 MUHYT) I TOTO, 4TOOBI OOYYaIOIIMECs MMENIN BO3MOXKHOCTH 3aJaTh YTOYHSIOIIHE
BOMPOCHI 10 M3ydyaeMOMy Marepuaiy. M3-3a HEIOCTaTOYHOrO KOJIMYECTBAa AayIUTOPHBIX YacoOB
HEKOTOpBIE TEMbI HE yIAeTCs OCBETUTHh B MOJHOM 00BEME, IMO3TOMY IPETOAaBaTeNb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BOIPOCHI BHIHOCUT HA CAMOCTOSITEIIbHYIO Pa0OTy CTYJIEHTOB, PEKOMEHYs
Ty WIA HHYIO JuTepaTypy. Kpome 3Toro, mis maydiiero ocBOeHMs MaTepHana U CHCTEMaTHU3aINU
3HAHWH{ N0 AUCHUIUIMHE, HEOOXOMMO ITOCTOSIHHO Pa30MpaTh MaTepPHAIbI JICKIHHA 110 KOHCIIEKTaM 1
yueOHBIM TOCOOUIM. B ciryuae HEOOXOAMMOCTH 00paIaThCs K MPEMOIaBaTeIo 32 KOHCYIbTAIUCH.
IMoaroroBka K MpPaKTHYECKUM 3aHATUIM.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHITHSAM CTYIICHT IOJDKEH U3YyYHTh TEOPETHUSCKHUI MaTepHai 10
TeMe 3aHATHS (MCIOJIb30BaTh KOHCIEKT JICKIIMH, U3yYUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTHCS C
JOTIOJTHUTEIIFHON JTUTEPATypoil, TpU HEOOXOTUMOCTH JOMOJHHUTH KOHCIIEKT, Jeias B HEM
COOTBETCTBYIOIIME 3aAMKCH U3 JTUTEPATYPHBIX HCTOYHUKOB). B ciydae 3aTpyaHEHU, BOZHUKAIOIINX
[P OCBOCHUH TEOPETHYECKOTO Marepuaiia, CTYJISHTY ClelyeT oOpaliarhCs 3a KOHCYJIbTalUeH K
npenoaaBaTenro. Mg Ha KOHCYJbTAIMIO, HEOOXOIUMO XOPOIIO MPOAYMATh BOIMPOCH], KOTOPBIE
TpeOyIOT pa3bsICHEHUS.

B Hauane mpakTH4YecKoro 3aHSATHS MPENoiaBaTeNlb 3HAKOMHUT CTYACHTOB C TEMOM, OrjiamaeTr IuiaH
NPOBE/ICHUS 3aHATHUS, BbIJAET 33/1aHus. B TeueHne oTBeIeHHOrO BpEMEHH Ha BBIIOJHEHHE paboThI
CTYAEHT MOXKET OOpaTUThCS K MPENoJaBaTello 3a KOHCYJIbTAallMel WIN pa3bsCHEHUsMHU. B KoHIe
3aHATHUS IPOBOAMTCS TIPUEM BBITIOJIHEHHBIX 3aJJaHHIA, COOECEOBAaHUE CO CTYIACHTOM.

PesynbTaThl BBIOMHEHHS NPAKTUYECKUX 3MaHUN OICHMBAIOTCS B Oamiax, B COOTBETCTBHH C

0aJUIbHO-PEUTUHTOBOM CHCTEMON YHUBEPCUTETA.

IInanbl npakTHYecKkuX 3aHATHI (cemecTp 1)
3AHATHE 1. MaTpuubl ¥ oniepaliii HaJ HUMHU
1. laHbl MaTpULBL:

1 0 -1 0 0 -1 0 1

=0 1), (o0 -1

Borunciuts A + E, BC, CB, A2,

,B=

2. BEINOIHUTEL JEUCTBUA:

3 2 -12(-5 1 11
-1 5 0 7 -3 8
-4 1 -9\1 0 4



3. VkaxuTe cymMMy 2JIEMEHTOB HocienHel ctpoku matpuubl C = 2A - B, rioe

1 25 -1 2 -5
-1 4 3 1 6 3
a-l2 56 (10 3

4. YKaxxuTe cyMMy 3JI€MEHTOB TiepBoro cronbdma marpuilsl C = AB, rne

1 25 -1 2 -5
-1 4 3 1 6 3
a-l2 56 (10 3

5. Vkaxure PasMCPHOCTH MATPHUIl U TPAHCIIOHUPOBAHHBIC K HUM.

-1 2 -5 2

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

3AHATHE 2. IlepecTaHOBKH U NMOJACTAHOBKHU

1. Kakue u3 CJICAYHOIINX COOTBETCTBHUM SABJISIOTCS IOJACTAHOBKAMHU. 3amnmcarhb NHOACTaAaHOBKH B

CTaHJApTHOM BHUJIC U HaWUTH Cpe€an HUX paBHBIC:

(l 3 4 ZJ (4 2 1 3] (1 2 3 4J

a) 2 4 3 4 . 6) 1 2 3 4 . B 1 4 2 3 1
(31412) (13423} (12342)

r) 21314 0 4 31 2 3 ) 4 3 2 1 4

2. BBIYMCIUTh MPOU3BEICHUE OJICTAHOBOK:

(123](123} (123)(123) (123}(123}
a)123132,6)231 213,B)312321(H/3)

[123456789)[123456789)
r)

9 6 5187 234954317628 2



1 2 3 456 7 8)1 23 45©6 78
H)2475186321368 4 5
(1234 78}(12 45678J
e)8643217547135268@[/3)_

3. Haiigute 4€THOCTH y BCEX MOACTAHOBOK M3 3a7aHusl 1 U 2 M y UX IPOU3BEIECHUM.

4. Haiinute oOpaTHBIE U1l BCEX MOJCTaHOBOK U3 3amanus 1 u 2. Onpenenure 4€THOCTH OOpPATHBIX
IIOJICTAHOBOK.

3AHATHE 3. Onpenenuresid M UX CBOMCTBA

OcymecTBisercs: pa30op TOMaUIHero 3a1anus (IpoBepKa OTBETOB, BBIICHEHHE BOIIPOCOB).
®dpoHTaANIBHO U Y AOCKHU pa3bupatorcs 3aaaqn 59, 60, 62, 64 (1 — 3).

quy paBC€H OIIPCACIINTCIIb MAaTPHUIIbI

120
02 3 (—1 oj (0 1j
a)1 1;6)0 Yol 0y

WHTEPaKTUBHBIE (POPMEI - paboTa 110 MUKPOTPYIIIIaM: CTYACHTBI COCTABIISIOTCS B MEKPOTPYIIIAx 110

0
0
1
1

o NN DN

w w N
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N N O O

TPU YEJIOBEKA, KAXK/IbI COCTABIIAET MaTPULLy pazmepa 3x3, 3aTeM IepeMHOXKAET MAaTPULIbI IBYX
JPYTUX CTYAEHTOB B MUKPOIPYIIIE, BBIYUCIISIET ONPEIEIUTENb MOMYyIUBILIEHCS MAaTPULIbL, 3aTEM
COBMECTHO IPOBEPSIIOT CBOWCTBO OIpeeanTeNs IpousBeneHus. [lpyu Hanuumum BpeMeHu Toxe
BBITIOJIHSIETCS] C MAaTPUIIAMH pazmepa 2x2.

Coaep:xanue BHeayIMTOPHOH PadoThI CTYICHTA IIPH NMOATOTOBKE K 3aHATHIO:

Ne 61, 64 (2).

3AHATHE 4. OnpeneuTesd U X CBOHCTBA

OcymiecTBiseTcst pa3doop AoMalrHero 3aAaHus (MpoBepKa OTBETOB, BBISICHEHHUE BOIIPOCOB).
@poHTaNBHO U y J0CKHU paz0buparoTcs 3a1auu 65, 69.

Z[OKa?»BIBaIOTCH CBOICTBA OHpeﬂeHHTeHeﬁ, HC JOKAa3aHHBIC HA JICKIIHUH.

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

1. Yemy paBeH OMpeeTUTeNIb MATPHIBI A =
2. BLI‘{I/ICHI/ITB HpOI/I3Be,£[eHI/Ie U HAUTU OHpeHCHI/ITCHB Ka)K,Z[Oﬁ ManI/H_IBI, BXO)IHH_ICI\/’I B
HpOI/I3Be,Z[CHI/Ie, nu pGSyHLTaTa yMHO)KeHI/IH.
21 0\(3 4 5 1 0 2 -1y(2 1 3 -1
10 1|1 3 2
1

2
g8 Y110 ol

o oo
N
|
=
N
[
w
|
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5 3 1 330 -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 21 6 3 9 -3 6 3 9 -3
B) T) :
3. BerurcinuTe onpenenuTenb MaTpUILbI

X y 1z x 10

1 0 1 y 01

511 z 11
a) 0) (1/3) :

Conep:kaHue BHeayIUTOPHOM padoThI CTYJA€HTA NPH NMOAT0TOBKE K 3aHATHIO:

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

Pexomennyemasi iuTepartypa:

Oxynes JI.5. Beicmias anre6pa. — CI16.:Jlans, 2009. — 335 c.

Kypom A.T'. Kypc Beicuieit anredpst. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.

UneszoBa [1.3. 3amaunuk-npakTukyM 1o aiareope u reopuu uncen. Yacts 1. — Yassnosek: Yl TlY,
1999. - 36 c.

3AHATHE 5. O6paTHbIe MAaTPHUIBI

OcymecTBigercs pazdoop JTOMaIIHEero 3aaHus (MpoBepKa OTBETOB, BEISICHEHHE BOIIPOCOB).

®OpoHTATEHO U Y TOCKU pazbuparotcs 3anaun 70 (meuérnsie), 71, 72 (1, 2), 73, 74, 75.

1. Haiitu matpuiy oOpaTHyro K MaTpulle, €Clid OHa CYIIECTBYET:
1 2 1 4 -8 7
1 2) (1 2) 4 3 -2 2 7 -2
-1 - -5 -4 -1 -1 2 1
a1t T3 e \2 Ay ) (13 ,
1 111
3 -1 1 3 0 1 1 1
0111 -3 -2 0 2 -1 0 1 1
0011 -3 -2 0 2 -1 -1 0 1
0 001 0 0

) ) -1 -1 -1

2. Pemuth MaTpuyHOE ypaBHEHHUE:

[1 2) (2 1]
A=

2) 3 -1 1 2
o ()

6) ,

2 3 1 2
4 -1 1|l-x |0
pls 1 1 _lo

o +r O
w O Bk



1 -1 -2 100
2 -1 -1|-Xx 010
pl-1 3 2 _ (oo 1

Coaeprxanue BHeayIMTOPHOH PadoThl CTYI€HTA NIPU MOATOTOBKe K 3aHATHIO: Ne 70 (4€THbIE),
72 (3).
3AHATHE 6. Pemienue cucrem no npasuiy Kpamepa

Ocymiectaisiercs: pa30op TOMaIIHero 3a1anus (TIPOBEpPKa OTBETOB, BBIICHEHHE BOIIPOCOB).
@poHTANBHO U y OCKHU pazOuparorcs 3aaa4un 76 (Heuétusie), 77 - 79

Homaminee 3ananue Ne 76 (uétHbie)

Pexomennyemas nmuteparypa:

Kynukos JI.5I. Anre6pa u Teopus uucen. — M.: Beicimas mikomna. — 1979. — ctp. 241 — 243.
Oxkynes JI.A. Beicmas anredpa. — M.: [Ipocsemenue, 1966. — ctp. 164 — 171.

3AHATHE 7. BekTopHble NPOCTPAHCTBA M NMOANPOCTPAHCTBA.
®poHTATIBHO U Y TOCKHU pa3Ouparotcs 3amaun 1,2 (1-4), 3,5, 13 (1 -2), 14, 15 (3 - 6).
1. BrisicHuTh, 00pa3yeT JIn BEKTOPHOE MPOCTPAHCTBO MHOKECTBO BEKTOPOB BUIA
{(a, a+f, a+2f}, o, B ER}.
2. Jlokasatk, YTO BEKTOPHBIMH IIPOCTPAHCTBAMY HAJl TIOJIEM JACHCTBUTEIBHBIX YMCET SBISIOTCS:
a) apu(MEeTHIECKOE BEKTOPHOE IPOCTPAHCTBO,
0) MHOXECTBO MaTpHIl pa3mepa 3x3 ¢ AeHCTBUTETLHBIMU KOdhDUIIEHTaMHU,
B) MHOKECTBO BCEX MHOTOUYJICHOB CTETIEHH HE BBIIIIE N,
T') M0JIe KOMIUIEKCHBIX YHCEIl,
1) TI0JIe JCHUCTBUTEIHHBIX YHCEI.
Conep:xkaHue BHeAYIMTOPHOI paGoThI CTYJAeHTa MPH MOAroTOBKe K 3aHsaTHIO: Ne 2 (5 —8), 4, 6,
13(3),15(1-2).
3AHATHE 8. J/Inneiinasi 3aBUCUMOCTh U HE3aBUCUMOCTh KOHEYHOI CHCTEeMbI BEKTOPOB
OcymecTBisgercs pa3doop TOMaIIHEro 3aaHus (MpoBepKa OTBETOB, BEISICHEHHE BOIIPOCOB).
®dpoHTANBHO U Y JOCKHU pazbuparorcs 3amaun 1,2 ( 1-4), 3,5,13 (1 -2), 14, 15 (3 - 6).
Jloka3bIBarOTCs BCE CBOMCTBA JIMHEMHO 3aBUCUMBIX CHCTEM M3 JICKIIUH.
1) BbIuuciuTh IMHEHHYI0 KOMOMHAIINIO a1 + a2 — 3a3 JJIs 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)=x*+x3, f2(x) = x* - X3, fa(x) = 8x*+4x3,



(1 2) (1 ZJ (3 6]
&) Ar = -1 _3,A2: 2 4 As= 3 5

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

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

0) a2 — a1 — 3agz;

B) — 3a; + as;

r)a; +ap +az— as.

SBnsieTcs oM 3Ta cCUCTEMA JIMHEWHO HE3aBUCUMOI?

3. OnpenenuTth, KaKUe U3 JaHHBIX CUCTEM JINHEWMHO HE3aBUCHUMBI:

a) ai(l, 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), a3 (-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), a4 (7,-5,19),

as (11,12,-15);

x)ai(1,0, 1,2),ax1,1,0,1),as3(1,1,0,1), as (3,2,2,3), as (2, 1,2,2);

3) (/3) a1(3, -4, 1,2), ax(1, -1,-1, -1), a3 (0, 0, 0, 0), as (4,-3,1,2), a5 (1, -6, 1, 2);
Copep:xaHue BHeayIMTOPHOI paGoThI CTY/JAeHTA NMPH MOATOTOBKE K 3aHATHIO:
Ne2(5-8),4,6,13(3),15(1-2).

3AHATHE 9. ba3uc u paHr KOHEYHO# CHCTeMbl BEKTOPOB

OcymecTBiseTcst pa3do0op JOMAITHEro 3aaHus (IPOBEPKA OTBETOB, BHISICHEHHUE BOIIPOCOB).
®poHTATBHO U Y TOCKH pa3ouparoTcs 3amaun 18 (neuérneie), 19, 20, 22, 23 (1).

1. HaiiTi panr u 6a3uc cuCTeMbl BEKTOPOB, BBIPA3UTE BCE BEKTOPBI 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)a(1,0, 1,2),ax1,1,0,1),as(1,1,0,1), as (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), a4 (4,-3,1,2), as (1, -6, 1, 2);

e) (/3) au(1, 1, 1, 1),ax(1,0,0,0),a3 (0, 1,-2, 1), a4 (0, 2,0, - 2),

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

(1 2] [1 2) (3 6]
3) Ar = -1 -3 Ap= 2 4 As= 3 95

CoaepixaHue BHeayIMTOPHOH padoThl CTYI€HTA NPU MOATOTOBKE K 3aHATHIO:

Ne 18 (uérnbie), 21, 23 (2 -3).



3AHATHE 10. Panr maTpuisbl.

OcymecTBisercs pa3doop TOMAIIHEro 3aaHus (MPoBepKa OTBETOB, BEISICHEHUE BOIIPOCOB).
OpOoHTATBHO U Y TOCKH pa3ouparoTcs 3amaun 18 (Heuérueie), 19, 20, 22, 23 (1).

PaGota mo MukporpyrmnamMm — BIYHCIEHUE PAHTOB MAaTPHI] PA3HBIMH ITYTSIMH — HA CKOPOCTb.

Breraucnouts paHru CJICAYIOIIUX 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 ) L1l 3 -1 1 3 0o 1 1 1
6 1 5 0111 -3 -2 2 -1 O 1 1
- 0011 3 —2 0 2 1 -1 0 1
r) (1/3) 2 159 , 1) 0001 ,€) -1 -1-10 x) (1/3) -1 -1 -120)

Cojaep:xkaHue BHeayIMTOPHOH PadoThI CTY/I€HTA MPHU MOATOTOBKe K 3aHATHIO: Ne 18 (u€THEbIC),
21, 23 (2 -3).

3AHATHE 11. Pemienne cucreM JIMHEHBIX ypaBHeHMil mMetoaom I'aycca (HeogHOpoaHbIe
CHCTEMBbI)

Haiitu o61iee perieHne CUCTEMBI U KaKoe-HUOYIb YacTHoe penieHue. Caenarhb
MIPOBEPKY.

a)x1—3x2+4x3+2x4=1 0) x1—2x2+8x3+3x4=-1
2x1+4x0 —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 + 2X2 + 5x3 + 2x4 + 2x5= 1 T) 4x1 —4x2 + 3x3 + 6X4 + 2x5= 1
2xX1+ X0 H4x3+ x4 + X5 =3 2X1 2Xo+ X3+ 2x4+2x5=1
X2 —2X3+xXa+XxX5=7 X1 — X2+ X3+ 2xX4+3x5=2
2x1 +3x2+ x3+ 3x4 + 3x5=0 X1 —X2+3x3+7x4+ 11x5=0

@poHTaNBHO U y AOCKHU paz0oupatorcs 3aaaun 39 (HeuétHbie), 40, 41.
Coaepixanue BHeayIMTOPHO#H padoThl CTYI€HTA NPU NMOATOTOBKE K 3aHATHIO:
Ne 39 (uétnble).

B koHIIe 3aHATHSA caMOCTOSATEIbHas pa60Ta.

3AHATHE Ne 12. Pemienne cucreM JTHHEeHbIX ypaBHeHH MeToaoM I"aycca (oqHOpOaHbBIE
CHCTEMBI)

Haiitu ¢pyHIaMeHTaNbHYIO CUCTEMY PEIIEHHH I CUCTEMbI OTHOPOIHBIX TMHEWHBIX YpaBHEHHI

‘a)3X1+X2+X3—2X4—9X5=0 ‘6)X1+4X2+X3+2X4=0




4x1 + X2 +2x3—3x5=0
Ox1+2x2+5x3+2x4+x5=0

6x1+x2—2x3—-3x4=0
5x1—6X2—4x3—7x4=0
Tx1+8x2+x4=0

B) 2x1 — 12x2 — 5x3 — 8x4 — x5= 0
9%2 +x3+2x4+3x5 =0
10x1 + 6X2 —3x3+ 7x4+ 15x5=0
4x1 +3x2 — X3+ 3x4+ 7x5=0

r) 5x1 +3x2 + X3+ 2x4 + 3x5= 0
7x1+ 5%2 +3x3+4x4+ 6x5=0
2x1 +2x2+2x3+ 2x4 +2x5=0
8x1 +4x2 +2x4 +3x5=0

1) 3x1 +2x2 + X3 — 6x4 + 2x5= 0
4x1 +x2+X3—12x4 +4x5=0
11x1 +5x2+3x3—27x4 +9x5=0
Tx1—T7X2 +2x3—48x4 + 16x5=0
5x1t+4x2+ X3—6Xa +2x5=0

e) 2x1 +5x2 +6x3+8x4=0
X1 +2x2+3x3+3x4=0
X1+ 3x2+2x3 +4x4=0
X1 +X2+5x3+3x4=0
2x1+5x2+4x3+7x4=0

ConeprxaHue BHeayIUTOPHOH PadOThI CTYeHTA NMPH MOATr0TOBKe K 3aHATHIO: No 45 (4 — 6),
OC-6.

3AHATHE Ne 13. KonutpoabHasi padota

3AHATHE Ne 14 JIuneiinble onepaTopbl 1 HX MATPULbI

®poHTATIBHO U Y T0CKHU pazouparorcs 3amaun 101(1 —2), 102, 103 (3 - 5), 104, 105
OcymectBigercsa pa3doop JTOMaIIHEero 3aaHus (IpoBepKa OTBETOB, BHISICHEHHE BOIIPOCOB).
BoIsACHUTSD, SIBISETCS JIM JaHHBIN ONEPATOP JIMHEUHBIM. ECIIM 9TO BO3MO>KHO, HAUTH €ro0 MaTpUIly:
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) = (4Xx1 + X2 - 6X3, 4X1 - 4X3, 4X1 - 6X3)

r) A(X1, X2, X3) = (X1 + X2 + X3, X1 + 2Xx2, 1)

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

CoaepixkaHue BHeayIMTOPHOH padoThl CTYI€HTA NIPU NMOATO0TOBKE K 3aHATHIO:

Ne 101 (3 —-4), 103 (1, 2), 106.

BoisscHUTD, SIBASIETCS JIM TaHHBIN ONEpaTop JUHEWHBIM. EClii 3TO BO3MOKHO, HAWTH €ro MaTpuIly:
e) A(X1, X2, x3) = (6 - 5x2 - 4x3, 3x1— 2X2 - X3, 0) (11/3)

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

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

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

M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (11/3)

3AHATHE Nel5. Co6cTBeHHbIE BEeKTOPBI U COOCTBEHHbIE 3HAYEHH S JTHHEHBIX 0NepaTopoB
OcymecTBisercs pa30op TOMaIIHEro 3a7aHus (IPoBepKa OTBETOB, BHIICHEHHE BOTIPOCOB). Y CTHBIN
OIIPOC IO ONPENETIEHUSIM.

OpoHTaNBHO U Yy JOCKH pa3Ouparotcs 3aaaun 120 (neuétHsie), 121.

Pematorcst 3amanus: Haiinure coOCTBEHHBIE BEKTOPBI, COOCTBEHHBIC 3HAYEHUS W COOCTBEHHBIC

MNoANpOCTPAaHCTBA OIICPATOPOB. Vkaxure anrerquecm/Ie U TCOMCTPUUCCKHC KPaTHOCTU



COOTBETCTBYIOIIMX COOCTBEHHBIX 3HAYCHUM. BBISCHHUTE, KaKue U3 OMEPAaTOPOB MOXKHO MPUBECTH K
JIMaroHaJbHOMY BHY, a Kakdue HeT. B ciydae, eClid 3TO BO3MOXKHO, OCYIIECTBUTH MEPEXO] K
JHAaroHaJbHOMY BHIY, HAWTH COOTBETCTBYIOLIMI 0a3Mc W MATPHUIy IEpexoia K JaHHOMY Oasucy.
BBIMOIHUTE POBEPKY.

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

0) A(x1, X2, X3) = (4Xx1 + 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) (11/3)

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

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

cemecTp 2

3AHATHE Ne 1. MHoO)kecTBAa M ollepallMU HAJl HUMH

Ha 3anstuu 3 yctHO pasOuparotcs 3aaauu 1, 4. @poHTAIBHO U Y TOCKHU pa3ouparorcs 3agaun 2 (1,
2),3(1-3),7,12(1), 14,16 (1 - 3).

Jomarnruee 3aganue Ne 2 (3 —5), 3 (4-6), 5, 6, 12 (2), 16 (4 - 6).

Ha 3ansituun 4 ocymecTBisieTcs: pa300p JOMAIIHETo 3a/1aHus (MPOBEPKa OTBETOB, BHISICHEHUE
BorpocoB). Jlanee pemarorcs Ne 21 (1 —4), Ne 22 (4, 5,9, 12).

Homarnnee 3aganue Ne 21 (5, 8 — 12), 22 (1 -3, 6 — 8, 13).

Pexomenyemas nuteparypa:

Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mxkomna. — 1979. — ctp. 39 — 47.

Kypom A.T'. Jlekuuu mo obmeit anredpe. — M.: Hayka. — 1973. — crp. 11 — 12.

3AHATHE Ne2. [lekapTOBO NPOU3BEIeHNE MHOKECTB

OcymecTBisgercst pa30op TOMaIIHEro 3a7aHus (IPoBEpKa OTBETOB, BHIICHEHHE BOIIPOCOB).
dpoHTANBHO U Y AOCKHU pazbupatorcs 3amaaqn 26 (1, 2), 27, 29, 30 (1 - 3).

Jomaraee 3aganue Ne 26 (3 —4), 28, 30 (4 - 6).

Pexomenayemas nuteparypa:

Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mxkomna. — 1979. — ctp. 48 — 49.
I'myxos B.I1., Unbs3oBa J1.3. 3amauyHuKk-nipakTHKyM 10 anredpe u Teopuun uucen. Yacts 1. —
VuesHoBCk: Yl TIY, 1996. — ctp. 9 — 10.

3AHATHE No3 CooTBeTCTBHSI, BUABI COOTBETCTBHIA

OcymecTBisgercst pa300p TOMaIIHEro 3a7aHus (IPoBEpKa OTBETOB, BHIICHEHHE BOIIPOCOB).
dpoHTaANBHO U Y JOCKH pazbuparorcs 3agaqn 86, 87, 89 (1), 90 (1, 2), 91 (1 —5), 93.
Homanruee 3aganue Ne 89 (2), 90 (3, 4), 92 (6 - 9).

PCKOMCH,Z[yCMaSI JUTCparypa:



Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mkomna. — 1979. — ctp. 49 — 53.

Koctpukun A.U. Beenenue B anredpy. — M.: @usmariur. — 1977, — ctp. 40 — 42.

3AHATHE Ne4. KoMnio3uusi COOTBETCTBHIA, 00paTHOE COOTBETCTBHE, PyHKINH
OcymecTBisercs: pa300p TOMaIIHEro 3a7anus (IIPOBEPKa OTBETOB, BHIICHEHHE BOIIPOCOB).
dpoHTATBEHO U Y TOCKU pazbuparorcs 3agaun 88, 89 (3), 90 (5), 96 (1, 2), 99, 100, 101.
JHowmamnee 3aganue Ne 94, 96 (3), 98, 103.

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopus uucen. — M.: Beiciras mikomna. — 1979. — ctp. 54 — 64.
Koctpukun A.U. Beenenue B anredpy. — M.: @usmaraur. — 1977, — ctp. 42 — 46.
3AHATHE NeS. BuHapHble OTHOIIEHUS

OcymectBisgercs pa3doop JTOMaIIHEro 3aJaHus (IpoBepKa OTBETOB, BHISICHEHUE BOIIPOCOB).
DpoHTATIBHO U Y TOCKHU pa3zouparotcs 3amaun 106 (2), 107, 108, 109, 110 (1 — 3).
Jomaninee 3aganue Ne 106 (3), 110 (4 — 16).

Pexomennyemas nurepatypa:

Kynukos JI.5I. Anrebpa u Teopus uucen. — M.: Beicias mkona. — 1979. — ctp. 65 - 70 .

Kypour A.T'. Jlekiuu no oOueit anredpe. — M.: Hayka. — 1973. — ctp. 17 — 20.
3AHATHE Ne 6. I'pynnibl, HOATrpyNIIbI

1. HOJ'IL3y5ICB KPpUTCPUCM NIOATPYIIIIBI U TEM, YTO MHOXKCECTBO BCEX HeﬁcTBI/ITeHBHBIX qUuCCII —
Tpy1ia mo CJI0KCHUI0, a MHOXKCECTBO BCEX HeﬁCTBHTGHBHLIX qucen 0e3 HYJIA — I'pyIiiia 110
YMHOXCHHIO, OIPEACTIUTE, KAKHUE U3 ICPCUNUCIICHHBIX MHOXXCCTB 06pa3y}0T Tpyniny OTHOCUTCIBHO
CJIOKCHUA, I'PpyIITY OTHOCUTCIIBHO YMHOXKCHU:

a) Lensie uncna; Llenbie yncna, kpatasie 5; Heu€THble niensie yncna; PaimonansHelie yncna;

[TonoxxurenpHBIE pallMOHATILHBIE YUCIIA; pallMoHaNbHbIe yncia 6e3 0; M= {a+b V2 ,Tnea,b
€eQ}, A={1,-1,0},C={3", neZ}.

0) HarypanbHble yrcia; 1nenible gyncia, KpaTabie TpéM; YeTHsle nenbie uncaa; D= {5k — 1, k € Z},

A = {k? k €Z}uppanuonanbusle uucia, B = {1,-1}, M={a+b V3 ,rnea, b €Z},C={3", nez}.
2. Ompenenurte, Kakue U3 HAlICHHBIX B 3aJJaHUU | TPYI SBISIOTCS MOATPYNIAMU APYTUX TPYIIT
W3 TOTO K€ 3a/IaHMsI.

Homamnee 3aganne Ne 131 (u€tHbie).

3AHATHE Ne 7. Knaccel cmesrcnocmu 2pynnot no noozpynne
3amaHust U1 CAMOCTOSITEIIEHOTO PEIICHHMS:

1. JlaHBI ITOJICTAHOBKH:



1 2 3 1 2 3 1 2 3 1 2 3

w123 132 231, (213
123 12 3
w=3 12 (321

Haiit Bce moarpymmnsl ¥ Bce HOpMaJIbHbIE JEIUTENN JaHHOM Ipynibl. [IoCTpOUTE JIEBBIE U paBbIe
KJIACCHI CMEKHOCTH 110 BCEM HETPUBHUAIIBHBIM IIOATPYIIIIAM.
2. JlaHbl MaTpUILIBL:

1 0 -1 0 0 -1 0 1

g0 1 0 -1), 1 0 -1 0

,A= B= ,C=
Haititu Bce moarpynmel M MHOCTPOUTH JIEBBIE M IPABbIE KJIACCHI CMEKHOCTH IO BCEM 3TUM
MOATPYIIIIAM.

3. Haiiaute kiaccel CMEXHOCTH aJIMTUBHOM TPYNIIbl BEKTOPOB IUIOCKOCTH, BBIXOASIIMX U3 Hayalla
KOOpPJIMHAT, 1O MOATPYIIE BEKTOPOB, JIEKANIMX HAa (PUKCUPOBAHHOM MPSIMOM, MPOXOIAIIEH uepes3

Ha4YaJIo KOopauHar.

3AHATHE Ne 8. Hopmanwvhoie Oenumenu cpynnol

3anaHus 1Ji11 CaMOCTOSITENIbHOTO PELICHUS:

1. JlokaxxuTe, 9TO MHOXKECTBO CAMOCOBMEIICHUU MPABHILHOTO TPEYroJbHUKA 00pa3yer Tpymimy.
Haiinute Bce noarpynnsl fanHOU rpynnsl. HaiiauTe neBble u npaBble KIacChl CMEXHOCTH MO BCEM
MNOATpYIIaM. YKaXUTe T€ U3 HUX, KOTOPBIE SBIISIOTCS HOPMAIbHBIMU JEIUTEISMU.

2. JlokaxuTe, 4TO MHOKECTBO MTOBOPOTOB KBajpaTa 0OpazyeT MOJArPYMIy €ro caMOCOBMELICHHH.
Haiinute neBble W mTpaBble KIacChl CMEXHOCTU. SIBIsieTCs N 3Ta MOATpyNIa HOPMAIbHBIM
JIETTUTEIIEM.

3. Jloka3aTk, YTO MHOKECTBO BCEX YETHBIX MOICTAHOBOK YETHIPEXIIEMEHTHOT'O MHOKECTBA 00pazyeT
MOATPYIITY BCEX IMOJCTAHOBOK JAHHOTO MHOXECTBA. J[OKaXHTe, YTO OHA SBJISIETCS HOPMAIbHBIM

nenurenem. [locrpoiite hakroprpymnmy.

3AHATHE Ne 9 T1oJie KOMILJIEKCHBIX YHCeJI, ajiredpandeckas GopMa KOMILIEKCHOTO YU CJIA
OcymectBisgercsa pa3doop TOMaIIHEro 3aaHus (MpoBepKa OTBETOB, BHISICHEHUE BOIIPOCOB).
OpoHTaANBHO U Yy JOCKH pazOuparotcs 3agaun 159, 160, 161, 162 (1), 163 (1), 165, 167.
Homarnnee 3amanue Ne 162 (2), 163 (2), 166, 167 (8 — 12).

Pexomenayemas nuteparypa:

Kynukos JI.5I. AnreGpa u reopust uuceir. — M.: Beicmas mkoma. — 1979. — ctp. 157 — 163.
Oxynes JI.5. Beicuras anreopa. — M.: Ilpocsemienne, 1966. — ctp.8 — 21.

3AHATHE 10. I'eomeTpu4ecKnii CMBICJI M TPUTOHOMeTpHYecKas (popMa KOMILIEKCHOTO

yucJjaa



OcymecTBisieTcs pa30oop JOMaIIHEro 3aaHus (IPOBEpKa OTBETOB, BBISICHEHUE BOIIPOCOB).
®dpoHTaNbHO U Y AOCKHU pa3bupatorcs 3amaun 168, 173, 175 (1 —4), 179 (1 - 3), 180, 181 (1 -3,
6), 187 (HeuéTHbIC).

Jomamnee 3amganne Ne 175 (5 —8), 179 (2), 181 (4, 5, 7, 8), 187 (uétHble).

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicimas mxomna. — 1979. — ctp. 163 — 169.
Oxynes JI.5. Beicmias anredpa. — M.: IIpocsemenne, 1966. — ctp. 21 — 24.

3AHATHE 11. [leiicTBUA HAJA YMCJIAMH B TPUTOHOMeTPUYeCcKOi dopme.

OcymecTBigercs pa30oop HOMaIIHEro 3aaHus (IpoBepKa OTBETOB, BHIICHEHUE BOIIPOCOB).
dpoHTaNbHO U Y J0CKHU pazbuparorcs 3amaun 189 (4 —6), 190 (1, 2), 192 (1, 2, 7, 8), 193, 194,
198, 199.

1.BerurcnuTe ¢ MOMOIUIBIO IEPEeX0/ia K TPUTOHOMETPUUYECKOH popme:

J2 .6
—+
6

6 ;6)(6+2i‘/§)(-3—3i)

1+i —2+i243 3 V3., V3 1.
343, o 1+ive 27 2 2 72"

B+ (+3°
) L+iy3) Ly (=D
2. HaiiguTte KOpHU n-o¥ cTeneHy u3 1

ayn=3;0)n=4; B)n=2;1)n=0.

1 1.
2 (Z+ZI)(_

3. Beruucaute u pe3yapTaT IpeacTaBbTe B TPUTOHOMETpUUYECKOU hopme:

/3—3i /—2—2i / 1-i /—1+i

— 5| ——8M ¥ — 3 -
a) i+\/§; 6) i—1 : B) —2+2i\/§; F) 1+\/§|.
4. BorurcnuTe U pe3ysbTaT NPeACTaBbTe B anredpanyeckoil popme:
a) \/—3+4i; 6) V15 + 8i

5. Pemnre ypaBHeHus:

a)x2+2x+3=0;

6) x* — 6x2 + 25 =0;
B)x°—(3+2i)x+5+i=0;

r) ZZ+27=3+2i,

Jlanee yka3bpIBarOTCs 33aHUS TI0 TIOCOOUIO

WnbszoBa [1.3. 3agauyHuK-IpakTUKYM 10 anredpe u reopuu uucen. Yacts 2. — YibsHosek: Yal'IIV,

1999. - 36 c.

3AHATHE Ne 12. Ilopaook snemenma 6 cpynne



3amaHus U1 CaMOCTOSITEIIbHOTO PEIICHHS:

Haiinure mopsiaku Bcex 3JIEMEHTOB:

a) B QJZIUTHBHOM I'PYIIIE KIACCOB BBIYETOB 110 MOAYJIO 8 (Z3g),

0) B aIAMTHBHOM IPYIIIIE KIIACCOB BBIUETOB 0 MOy 9 (Z9),

B) B MYJbTUIUIMKATUBHOM TpyINIEe BCEX KJIACCOB BBIYETOB MO Moayito S5 (Zs) 0e3 Hyns
(IpeBapUTENBbHO MMPOBEPHUTH, YTO ITO MHOKECTBO SIBIISICTCS TPYIIION IO YMHOKEHUIO)

I) B MYJbTUIUIMKaTUBHOM TpyINIEe BCEX KIACCOB BBIUETOB Mo Mmoayimto 7 (Z7) 0e3 Hyns

(mpeaBapUTEIHHO TPOBEPUTH, YTO ITO MHOKECTBO SBJISETCS TPYIION MO0 YMHOXKECHHIO).

3AHATHE Ne 13. l{uknuueckue zpynnot

3amaHust Ui CAaMOCTOSITEIIbHOTO PEIICHHS

1. HaifmuTe MOpsIoK KaKIOTro AJIEMEHTa B MYJbTHIUTMKATHBHON TPYIIE KOPHEH CTerneHu n u3 1.
BBISICHUTB SIBJISIETCS JTU 3Ta TPYIIIA UKIHYECKON, HAUTH 00pa3yoIIie SIIEeMEHTHI.
ayn=5,0)n=6, B)n=8,r)n="7.

2. I[OKaBaTI), 4TO aJAUTHUBHAA I'pyIIia OCJIbIX YHUCCII - HUKINYCCKasd.

3. JlaHBI IOJICTAHOBKH:

123 123 123
el 23, 132 231

1 2 3 1 2 3 1 2 3

-\2 13 31 2 3 21

as a4 = , a5 =

BrisicHuTb, SIBIISI€TCS JIM TaHHAA rpynna QUKiIndeckori. HailTu Bce €€ NUKIMYeCKUe MOArPYIIIbI

3AHATHE Ne 14. Koavua u uoeannt

3anaHus Uil CaMOCTOSTENIbHOTO PEILICHUS:

BBI?ICHI/ITE:, SABJIIOTCA JIM MA€aJIaMHU B JAaHHBIX KOJIbIIaX (a, b - IMPONU3BOJIBHBIC HeﬁCTBHTGHBHBIG
YKClia) CIeAYIOLUE MHOXKECTBA!

a) LeJIble YKcia B KOJIblle KOMITJIEKCHBIX YHCET;

0) KOMITJIEKCHBIC YHCIIa BUJIa a + ai, I/1e a IeHCTBUTENbHOE YUCIIO, B KOJIBIE KOMIUIEKCHBIX YHCEI;

a a
a a
B) MHOXXECTBO MaTpull BUa B KOJIBIIC MaTpHUIl BTOPOIO MOpAJIKa,

a
F) MHOXECTBO MaTpull BUa B KOJIBIIC MaTpHUIl BTOPOIO MOpAIKaA,

,Z[) MHOXCECTBO MaTpull BUAa B KOJIBIIC MaTpHUI] BTOPOIr'0 MOpsAAKa,



a O
00
€) MHOYKECTBO MaTpPHIL BUIa B KOJIBIIE MATPHI[ BTOPOTO TOPSIIKA

3AHATHE Ne 15. Konmponsnas padoma

3 cemecmp
3AHATHE Ne 1. Memoo mamemamuueckou UHOYKUuu
Jlokasathk paBeHCTBa ISl JIFOOOT0 HATYPAIBHOTO N: /3
n(n+1) n’(n+1)>
a)l+2+..+n= 2 ; B)13+2%+ . +n°= 4
n(n+1)(2n+1)
6) 12+ 2%+ ... +n?= 6 : ND1+3+5+...+Qn+1)=n+1)

JIOKaXXHTe, uTO JUIsl JI0OOr0 HATYpaabHOrO N
a) n® — n genuTcs Ha 3.

6) n’ —n genurcs Ha 7

B) 32" + 2"2 nenures Ha 7

3AHATHUE Ne2. Ilpocmuie u cocmagnwvie yucna. Omnouienue oenumocmu.

HoxkazarenbctBo cBoMcTB nenumoct. HOJl u HOK.

1. BI)ISICHI/ITI), SABIIACTCA JIM YUCJIO MTPOCTBIM HUJIM COCTABHBIM. Ecan uncno COCTaBHOC, TO Pa3JIOKUTh
€ro Ha IPOCTBIC MHOXHUTEIU

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

1/3 ) 6497 ¢)1817 x) 6600 3) 3551

2. Paznoxxure Ha mpocTeie MHOXUTENH a) 26! 0) (11/3) 16!

Haittu Bce mpocthie yrcna Mexay a) 2320 u 2350 6) (1/3) 2640 u 2680

Jloka3zatk, 94TO BCSKOE IPOCTOE YKCIIO0, Ooiblnee 3, MpeacTaBUMO B Buze 6k + 1

Haiiute Bce BO3MOKHbIE 3HAYEHHUS IPOCTOTO YUCIIA P, €CIIM H3BECTHO, 4T0 4p? + 1 1 6p? + 1 — TOXKe MPOCTHIE.
HaiinuTe Bce BO3MOXHbBIE 3HAYEHMsI IPOCTOTO YUCHA P, €CIIU U3BECTHO, 4TO p + 10 — mpocroe u p + 14 —
pocToe.

Ng ookw

Jlokasark, YTO €CJIU P — MPOCTOE YHUCIO, p > 3, To (p? — 1) i 24

3AHATHUE Ne3. Ilpocmule u cocmagnvie uucna
1. Beisicaure, siisiercst iu uncio 2237 (113) npocTeIM WM COCTaBHBIM.
2. Tokasatk, 4TO MpH M06OM HaTypadbHOM h > I, umcio n* +n? + 1 cocTaBHoe.

3. HokasaTk, 4TO NPH BCAKOM LEJOM 1
a) n®—n pmeantca Ha 3;
6) n®~—n geautca Ha 5;
'B) n'—n penuTca Ha 7,
r) n''—n penurca uHa 11;
n) n'®—n pgenurcs Ha 13.

4. IokasaTts, 4TO NMPH BCAKOM LEJOM mn
a) 35" — 2% neaurca Ha 35 (3decb n = 0):
6) n®—5Hn®+ 4n meaunrca Ha 120;

B) n*+4-3n--353 He penurcd Ha 121,

3ansaTue 4. Ynciaosbie GyHKINH.

1. HaifTu KoIM4ecTBO U CyMMY HaTypalbHbIX Aenurenen uncia 360, 957 (n/3 uucna 750, 375).
2. Haitmure HOJI u HOK umcen 360 u 504.
3. Cymma nByx uncen 667, a ornomenue ux HOK k HOJI pasuo 120. Haiitu 311 yncna.



4. Haitnure 11es10€ MoJI0KUTEIbHOE YHCII0, 3HAS, YTO OHO UMEET JIBa MPOCTHIX JACIUTENIS, YHCIIO
BCEX JETUTENeH paBHO 6, a CyMMa Bcex aenuTenei — 28.

5. Uucno N umeer 1Ba NpOCTHIX AETUTENS, N2 umeer 15 Pa3IMYHBIX HATYPAJIbHbBIX JEIUTENCH.
Ckonbko nenutencii umeer N3 (oTBet 28)

3ansarusa 5. CucreMbl BbIYETOB.

1. HanucaTh noiaHyI0 U NpUBEIEHHYIO CUCTEMY HaUMEHBIINX MOJIOKUTEIbHBIX U HAUMEHBIIHUX T10
a0COJIIOTHOW BEITMYMHE BbIUETOB 110 Moayito 10 (o moayio 12).

2. [lokasarp, 4TO uKcaa 00pa3yroT MOJHYIO CHCTEMY BBIYETOB

a) 25, -20, 16, 46, - 21, 18, 37, -17 no moxyro 8.

0) 32,-9, 15, 42, - 18, 30, 6 mo Moyt 7.

3. TlokasaTb, yTO 4Kciia O0OPa3ylOT NPUBEAEHHYIO CUCTEMY BbIUETOB

a) 19, 23, 25, -19 no moaymnto 12

6)11,-1,17,-19.

4 UzBectHo, yto uucna 2077 u 100 mpu neneHuM Ha HATypalbHOE YUCIO a JIaeT HEKOTOPOE
HATypaJIbHOE YaCTHOE U OJJMHAKOBBIN HAaTypalbHbIN ocTaToK. HaliuTe Bce Takue a.

5. Hamucatb 3 Bua (HauMEHBIIME HEOTPHIATEIbHBIC, HAOOIBIINE HETIOJIOXKHUTEIILHEIC,
HAaUMEHbIIINE MO a0COMIOHOM BEIMYMHE) KaK IMOJTHOM, TaK U IPUBEACHHON CUCTEMbI BHIYETOB

ITo momymro 20, mo momyio 13 (1/3).

3ansTue 6. Llenubie 1poou.

4. Paznoxwure B nienuyro n1poos 13/67, 99/170.

5. llpencraBbTe nennyto Apods |2; 1, 1, 3, 1, 2| (|3, 2, 2, 7| B B 0OBIKHOBEHHOI.
1043 3953

6. C moMOIIIbI0 Pa3IokKEeHHsI B LIETTHYIO IPO0b COKPATUTH 3427 871

3anaTue 7. @ynkuus Jiljaepa.

1. Haiftu ¢pynkuuro Ditnepa ot uncen: 375, 720, 17, 31, 5-7-13, 3°

2. Yucno nMeer 1Ba MPOCTHIX AEIUTENS, pa3HOCTh MEKY KOTOPhIMH paBHa 2. OyHKuMs Didnepa ot
yucia pasHa 120. Haligute 210 unco.

3. CKOJIBKO CYIIECTBYET MOJIOKUTEIHHBIX MTPABUILHBIX HECOKPATUMBIX Ipo0el co 3HameHaTesneMm 16.
4. HaiiTu KOJIMYECTBO HATypaiIbHBIX uncel, MeHbIUX 300 U UMEIOITUX C HUM HauOOJIBIINUNA OO
nenuTensb yucio 20.

5. Haittu ocTaTok OT AeneHus:

a) 109°*¥ ma 14  6)439°'wa 60 B)3%+7¥mall

JI/3 T1)385 Ha45 1) 2932 Ha 48 (01B.29) ) 3100+ 510 yy 7,

6. Haiitu nmocnennue ase nudpst uncna 21%.

3ansitue 8. JInHeiinble CPABHEHNSI C OAHAM HEH3BECTHBIM

1. TIyTéM MCTIBITaHNI HAMMEHBIINX HEOTPHUIATEIBHBIX BBIUETOB HANTH PEIleHNs CpaBHEHHIL:
a) 5x>-15x+ 2220 (mod3) 6)x%+2x+2Z1(mod 5) - OTB. 1, 2.

2. PemuTh cpaBHEHHS 11O TIPOCTOMY MOJIYIIIO HA OCHOBAHHH MX CBOMCTB!

a)12x=1(mod7); 6)6x=3(mod7); B)6X+5=1(mod?7)



I/3 r1)6x+5=6(mod7); 1)3x+4=2(mods); e)15x + 4 =7 (mod 1)
3. Pemuth cpaBHEHHUs criocoboMm Ditnepa:

a) 3x =1 (mod 5) /3 B) 5x =6 (mod 7) oTB. 4.

4. PemuTh cpaBHEHUS:

a) 20x =10 (mod 25); 6) 5x =7 (mod 10); B) 10x =25 (mod 35)

/3 1) 12x =9 (mod 15) a) 12x =9 (mod 18); e) 14x =22 (mod36).

Otre. 2,7,12 HET 17, 35

4. PeliTh CpaBHEHUS TOJIb3YSCh PA3JIOKEHUEM B LIEMHYIO APOOH

a) 37x =25 (mod uy) OTB. 7; 6) 143x = 41 (mod 221) - pelreHuit HeT
B) 113X =89 (mod 311) OTB. 46; r) 221x =11 (mod 360) OTB. 51.

3anstue 9. HeonpenenéHHble ypaBHEHUs IEPBOl CTENEHH € IByMsI HEM3BECTHBIMM.
a)3x+4y=13 0) 81x —48y =33 B) 26x + 34y =13
/3 1) 8x—13y=163 n) 45x - 37y =25 e) 39x — 22y =10
OtB. x=3+13t,y=8t-3 x=17+37t,y=20+45t x=22t-2,y=39t—-4.
2. Jlnsg mepeBO3KH 3epHa UMEIOTCS Meliky, BMemaromiue B ceds 60 kr nin 80 xr. CKOJIbKO HYKHO
TeX U APYrux i nepeBo3ku 440 xr?
3. Ckomnpko ounetoB 1o 30 u 50 p. MokHO KynuTh Ha 1490 p?
4. CraButcs BogomnpoBoj MIMHHON 105 M, umerorcs Tpyosl 3 M u 4.5 M. CKOJIBKO HYXKHO T€X U
npyrux tpy0? (12 map perieHuit).
5. CkoJIbKO KOHBEPTOB 1O 3 U 4 p. MOKHO KynuTh Ha 50 p? (4 mapsl pereHuii).
3ansaTue 10. CucreMbl JHHEHHBIX CPABHEHHI C O/THUM HEH3BECTHBIM
1. Pemnts cucremsl cpaBHEHUN
a) x =4 (mod 5)
x =1 (mod 12)
x 27 (mod 14)
6) (1/3) x =1 (mod 25)

x =2 (mod 4)
x =3 (mod 7)
x =4 (mod 9)

B) 2x =7 (mod 13)
5x =8 (mod 17)
3x =7 (mod 31)
14x =35 (mod 19)
r) (a/3) 4x =3 (mod 7)



5x = 4 (mod 1)
1x =8 (mod 13)

1) 3x =1(mod 10)

4x =3 (mod 5)
2x =7 (mod 9)

e) 3x =7 (mod 10)

2x =5 (mod 15)

7x =5 (mod 12)
X) 5x =1 (mod 12)

5x =2 (mod 8)

7x =3 (mod 11) (n/3)
3ansaTue 11. Henuneiinble 110GaHTOBbI YpaBHEHUS

Pemuts B LECJIBIX YUCIIaX YPAaBHCHUS:

a)y?—2xy —2x=6 6) 2x%— 11xy — 12y* =17

B) 35xy +5x—-T7y=1 r) x? - 3xy+2y*=3
111,

1) R e)xy+3x—-5y+3=0

3anstue 12. [Toka3aTeau M HHAEKCHI YHCe 110 JTAHHOMY MOIYJIIO.

1. [TyreM ncnplTaHUi HATH BCE OKA3aTENH, KOTOPBIM IIPUHAJIEKAT YACIA OT 2 10
M — 1 B3auMHONPOCTHIE C M.

a) m=5(m =7, m=10, m=11)

2. Haiitu uncio nepBooOpa3HbIX KOpHEH M HAUMEHBUINH U3 HUX IO MOJYJTIO
a) 19 0) 23 B) 31 r)43.

3. CoctaBbTe TaOIUIIBI MHACKCOB U AaHTUUHJIEKCOB 110 MOJIYJTIO

a) 29 Mo OCHOBAHUIO 2

0) 23 0 OCHOBAaHHUIO 5

4.HaiiTn noka3aTeny B CpaBHEHUX

a) 59=1(mod 7)

6) 59 =1 (mod 1)

) 89 =1 (mod 13)

r) 239 =1 (mod 41)

3anstue 13. /IBywieHHbIe CpaBHEHHS 110 POCTOMY MOIY.JIIO.



1. Haiitu (rmyTeM BO3MO>KHO OoJiee MPOCTHIX BHIUMCIIEHUI) TOKa3aTesb, KOTOPOMY IPUHATICIKUT
a) 7 mo Moy 43

0) 5 mo moxymo 108

2. Haiit Bce mepBooOpa3Hbie KOpHH 110 Moayism 17, 289, 578

3. CoctaBuTh TaOIUIIBI MHIEKCOB U @aHTUHAEKCOB 10 Moay:to 13. C momorisio

TabIuIBl pemuTh cpaBHenne: 2x° = 5 (mod 13), 10x= 7(mod 13).
4. [Tonb3ysick TabauIEeii HHIEKCOB, YKa3aTh YUCIIO PELUICHUN cpaBHEHUS
a) x* =79 (mod 97)

6) x> =17 (mod 97)

B) x'* =46 (mod 97)

r) 3x'? =31 (mod 41)

1) 7x’ =1 (mod 41)

e) 5x* =37 (mod 41)

WupekcupoBaHUEM PEIIUTh CPABHEHUS

a) 2* =7 (mod 67)

0) 13* =12 (mod 47)

B) 16* =11 (mod 53)

r) 52* =38 (mod 61)

1) 12* =17 (mod 31)

e) 20* =21 (mod 40)

) 15x =31 (mod 37)

3) 18x =4 (mod 29)

u) 125x =7 (mod 79)

K) 7x =6 (mod 17)

3AHATHE Ne 14. Cumeon Jlexcanopa

Pemnre cpaBHeHune

(@) x> — 2x2 + 1 = 0(mod3);

(b) x” + 4x — 3 = 0(mod5);

(c) x8 — 6x% + 2 = 0(mod7);

(d) x6 + 6x — 2 = 0(mod3);

(e) x® — 11x2 + 3 = 0(mod5);

(f) x7 + 4x + 5 = 0(mod7).
3AHATHE Ne 15. Konmponvnas paboma.

S cemecTp



SAHATHUE Nel. Teopusi 1eTMMOCTH B KOJIbIie MHOTO4ICHOB

1. Paznenuts MHOrOWIEH f(X) Ha MHOTOWIEH g(X) C OCTaTKOM. BhINHcaTh COOTBETCTBYIOIIYIO
TEOpEMY O JIEJICHHH C OCTATKOM.

a) f(x) = 2x°— 5x3 - 8x, g(x) =—x2+2x-3

6) f(x) =2x°—6x° +2x — 8, g(x)=3x%+3

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

r) f(x)= 3x%—2x*+6x3-8x + 11, g(x) =2x*+ 3x - 5.

2. Jloka3aTh CBOMCTBA JEIUMOCTH MHOTOWJIEHOB B OECKOHEUHBIX MOJISIX:

a) Kaxxaplii MHOTOUJICH JICIIUTCS caM Ha ce0s;

0) Eci Muorousnen f(x) genurcs Ha MHOTOWIEH g(X), a g(X) menutcs Ha f(X), TO ’TH MHOTOWICHBI
ACCOLIMHMPOBAHBI (OTJIMYAIOTCS APYT OT APYyra Ha MOCTOSHHBINA MHOXHUTEb);

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

r) Ecu f(x) u g(x)nensitest Ha h(X), To 1 uX cymMMa, pa3HOCTh M TPOU3BeACHUE enarcs Ha h(x);
n) Ecnu onun U3 MHOXKUTETEH B Tpou3BeieHUU aenuTtces Ha f(X), To 1 BCE mpou3BeAeHUE IETUTCS
Ha f(X);

€) KX/l MHOTOYJICH JICJIUTCS Ha JTI00YI0 KOHCTAHTY, OTJIMYHYIO OT 0.

Copep:xaHue BHeayIMTOPHOI paGoThI CTY/AeHTA NMPH NOATOTOBKE K 3aHATHIO:

Ne 1l (B, 1)

Pexomenayemas iureparypa:

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

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

3AHSTHUE Ne2. Hanboabmmuii o0umii nesurenab MmHorowienos (HO) n nauMeHnbiee ooiiee
kpatHoe (HOK) mHorowsienos

1. Haittu HOJI n HOK muorowienos f(x) u g(x).

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

6) f(x) =x*+2x3 +2x2+ 2x + 2, g(x) = x>+ 3x% + 2

B) f(X) =x®+x*+3x% +4x%2 +4x + 2, g(x) = x> + 2x* + 3x® + 6x2 + 6x + 2

r) f(x)=x®+6x°+2x3 +3x2+ 6x + 1, g(x) =x° + 6x* + 4x° + 4x + 6

2. Hatitu HOJ muorounenos f(x) u g(x) u mogoOparh Takue MHOTOWICHBI ¢(X) 1 [J(X), 4TOOBI
HOJI(f(x), g(x)) = f(x) ¢(x) + g(x)L(x):

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

6) f(x) =x*+6x3 + 17x% + 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
n)fx)=x*+x3-3x>—6x -3, g(x) =x3+2x>+2x + 1

e) f(x)=xP+x°—3x* +2x3 +4x -2, gx) =x°+3x* +x3+6x2 +4x + 6

x) f(x)=x3 +3x+3,g(x)=x>—x -2

Nfx)=x +x+1,g(x)=x2+3x+2

Coaep:xkaHue BHeayIUTOPHOH PadoThI CTYIEHTA MPHU MOATOTOBKE K 3aHATHIO:

Ne 2 (m, e, x)

3AHSTHUE Ne3. Cxema I'opuepa

1. [Tonb3ysick cxemoii I'opHepa, 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) =4x3+x% a=—1-i

2. [lonb3yscek cxemoit ['opHepa, HaliTu 3HayeHue 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(n/3)

B) f(x) =3x* —x +300i,a=—-3+i

3. Ucnonw3ys cxemy ['opHepa, pazaenuts 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) = 2ix3+ (1+i)x? — x, g(x) = (1+)x — (2 — 2i) (1/3)

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

4. Paznoxuts MHOrouIeH f(X) mo creneHsM (X — 2) U HailiuTe 3HaYeHHEe MHOTOYJIEHAa U BCEX €r0
MPOU3BOJIHBIX MPH X = 2.

a) 2x°— x> —2x%2 - 6x + 10

6) 4x3—2x%+ 5x — 1 (1/3)

5. Ionp3ysce cxeMoil I'opHepa, pacKkpbITh CKOOKH (Pa3JIOKUTh MO CTEIIEHSIM X)

a) (x +3)*=3(x+3)°+5x+3)-2

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

Copep:xaHue BHeayIMTOPHOI paGoThI CTY/eHTA NMPH MOATOTOBKE K 3aHATHIO:
No16,Ne26,Ne3 (B, 1), No4 6.

Pexomenayemas iureparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-e u3a. — M.: @usmatnut. — 2001. — 368 ¢, M.:
MITHMO, 2009.

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



3AHATHUE Ned. Teopema Be3sy

1. ITokazatp, uto ecnu MHOrowieH f(x) ¢ nenpiMu K03 PuieHTaMy TPUHUMAET NP X paBHOM 1, 2,
3, 4 3HaueHUs paBHbIE HEKOTOPOMY IIPOCTOMY YHCITY P, TO OH HE MOXET IPUHUMATh 3HaUeHue 2p
HU TIPU KaKOM IEJIOM X.

2. MuorouneH f(x) npu nenenuu Ha (X — 1) gaér ocrarok 1, mpu nenennu Ha (X — 2) gaéT ocTaTokK 3,
IIpH JieJIeHuU Ha (X — 3) ocTaToK 5 U IpH jAesieHud Ha (X —4) octaTok 6. HaiiTu octaTok oT JeneHust
f(x) Ha mpomsBeaenue (x — 1)(x —2)(x — 3)(x — 4).

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

3. Haiitu octartok ot aenenns mHorowteHa f(x) =1+ x + x3+x% +x¥ + x8 + x*® na

a)x?—1

6)x2+1

B)x*—1

OtBethl: 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+6x2—10x + 16, a = (1/3)

B) f(x) =3x* —x +300i,a=—-3+i

5. JlokaxuTe, 4To eciu k — kpaTHOe 3 HaTypanpHOe uncio, To XK + 1 memutes Ha X2 —X + 1.
CoaepixaHue BHeayIMTOPHOH PadoThl CTyIeHTA IIPU MOATO0TOBKeE K 3aHATHIO:

Ne 3 (B), Ne 4 6.

Pexomenayemas imreparypa:

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

Kypomr A.T". Kypc Beiciieii anre6psl. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.

3AHSATHE NeS. [IpuBoanMblie 1 HePUBOAMMbIE MHOT0OUJICHBI

1. Pa3moxxnuTh Ha HCIIPUBOAUMBIC MHOXKHUTCIIN HAA IMOJIEM KOMIIJICKCHBIX YHUCCII.

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

6)x*+1 3) 6x2+x+3
B)x*+x%2+1 ) x®+3x4+3x2 +1
N x*+4x3+4x2+1 K)x® - 1

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

WNuTepakTrBHAas popMa — MUKPOTPYIIIBI COCTABIISIOT MHOTOWIJEHBI IO 3a/laHHBIM KOPHSM (BCe
KOPHH PALlMOHAIIBHBIE, a 3aTEM IPEJIAraroT APYTUM MUKPOTPYIIIIAM Pa3JIOKUTh JaHHBIE

MHOT'OYJICHBI HAa MHOXXHUTCIIN Ha CKOPOCTh.



Copep:kaHue BHeayIMTOPHOIi paGoThI CTY/IEHTa NPH MOATOTOBKeE K 3aHATHIO:
Nel(3-m)

Pexomenayemas qureparypa:

Koctpukun A.W. Beenenue B anredpy. — 3-e uza. — M.: ®usmariaut. — 2001. — 368 ¢, M.:
MIIHMO, 20009.

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

3AHSTHUE Ne6. OtnesieHue HeNMPUBOAUMBIX KPATHBIX MHOKUTeJIEH

1. BoraenuTh KpaTHble MHOXUTEIN MHOTOUYJICHOB.

x8 — 3x°% + 6x% — 3x%2 — 3x +2,

a) f(x) = x° — 15x3— 10x% + 60x + 72,

6) f(x) =x°— 7x>—2x2 + 12x + 8, (1/3)

B) f(x)=x°—x*+2x°-2x2 +x - 1,

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

m) f(x) =x°+ 5x* + 10x3 + 10x% + 5x + 1,

e) fi(x) = x® + 4x° + 5x* — 5x%2 — 4x — 1,

2. Haiinure HOJI MHOTOUJIEHA U €r0 TPOU3BOHOM:

a) ) = (x - 1%(x + 12(x - 3),

6) 2(x) = (x — D(x2 = (3 = 1)(x*— 1),

3. HaiiiuTe Bee 3HaUEHHS a IIPH KOTOPBHIX MHOTOUIEH X* — 4X + a He MMeeT KpaTHBIX KOpHEi.
Copep:xaHue BHeayIMTOPHOI paGoThl CTY/AEHTA NPH NOATOTOBKE K 3aHATHIO:
Ne1(6,1)

Pexomennyemasi iutepartypa:

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

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

3AHSATHE Ne7. Pemienne ypaBHeHUi TpeTbell CTeNeHH
1. HaliTn Bce KOMIIJIEKCHBIE KOPHU YPABHEHMMA:
a)x>—-9x?+21x-5=0

6) xX3>-x-6=0

B) x°—3x%2+3 =0 (1/3)

r) x3+9x% + 18x + 28 = 0 (u/3)

nx>-6x+9=0

e) X3+ 6x°+30x +25=0

K)X°—3x2-3x+11=0



3)x3+3x2-3x-1=0.

WuTepakTuBHast popMa — MUKPOTPYIIIBI COCTABIISIOT YPABHEHUS TPEThEeH CTETIEHH C
UpPpaLMOHATIBHBIMU KOPHAMH U NE€PEA0T €ro APYruM MUKPOTPYIIIaM /ISl peIieHHs] Ha CKOPOCTh
Conep:kanue BHeayIHUTOPHOMH padoThl CTYJ€HTA NPH NMOAT0TOBKE K 3aHATHIO:

Ne'l (B, 1)

Pexomennyemasi iuTepartypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ uzn. — M.: ®usmarnut. — 2001. — 368 ¢, M.:
MITHMO, 2009.

Kypom A.I'. Kypc Boiciieit anre6psl. — CI16.:JIanp, M.: ®usmarknuka, 2007. — 432 c.
3AHSATHE Ne8. Pemienne ypaBHeHUi 4eTBEPTOM cTeneHH

Haiitn Bce KOMIUIEKCHBIE KOPHU YPABHEHUN:

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 (ZOMOJTHUTEIHHO)

n) x*+2x3-2x2+ 6x — 15=0 (1/3)

e)x*+2x3 +2x°+x—-7=0 (u/3)

x) X —x°—3x%+ 5x — 10 = 0 (u/3)

3) x4+ 2x3+2x2-1=0

nxt—2x3+x2+2x-1=0

K) x*—2x3+4x2-2x+3=0

mxt-2x3+3x2-2x-2=0

CoaepixkaHue BHeayIMTOPHOH padoThl CTYIeHTA NIPU NMOATO0TOBKE K 3aHATHIO:

Ne 1 (m, e, k)

Pexomenayemas iureparypa:

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

Kypomr A.T". Kypc Beicuieii anre6psl. — CI16.:Jlanp, M.: ®uzmartknuka, 2007. — 432 c.

3AHSATHUE Ne9. Teopema Buera, MHOro4/1€HbI HaJ 110JIEM JAeHCTBUTEIBHBIX YHCEJI

1. CocTaBUTh HOPMUPOBAHHBIN MHOTOYJIEH HAMMEHBIIIEH CTENIEHU HAJl IOJIEM KOMIUJIEKCHBIX YHCEIT,
MMEIOLIUNA KOPHHU:

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

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

B) X12 =1, X345 =- 1 (1/3) Otmer: x> +x*—2x3-2x2+x + 1

T)X12 =1, X34 = - 1. (1/3) Oteer: x*+2x%+ 1



nx1=1,x2=2,x3=3 OtBer: x> —6x>+ 11x—6

€)X12=1,x34=1+1. Otser: x* — (2+41)x° — (5 — 61)x? + (6+2i)x — 2i

2. Haiiaute cOOTHOMICHUS KO PHUIIMEHTOB HOPMUPOBAHHOTO KyOHUYECKOI0 MHOTOWICHA, ITPH
KOTOPOM OJIMH KOPEHb PABCH CYMME JBYX JAPYTHX.

3. He peiasi KBaipaTHOTO ypaBHEHHsI, COCTAaBbTE HOBOE YPaBHEHHUE, KOPHSIMHU KOTOPOTO ObLITH ObI
BEJIMYKMHBI, 00paTHBIC KBaJ[paTaM KOPHEH JTaHHOTO YPaBHEHUS:

a) 2x% —x + I;

6) x> +x + 6.

4. HaitnuTe Bce MHOTOUNIEHB] BUIA X2 + PX + , VI KOTOPBIX KO3(MHUIUEHTHI P, q ABISIOTCA
KOPHSIMHU.

2 _ax +2ux%+ ax + 2 umeror o6mmuii

5. Haiinure Bce 3Ha4eHMS a IPU KOTOPBIX MHOTOWIEHBI X
KOpPEHb.
6. BeIACHUTH Kakue U3 MHOIOWIEHOB HEMPUBOIUMBI HAJl IOJIEM JAEHCTBUTEIbHBIX YHCEN.

MMPUBOAUMBIC PA3JIOKHUTh HA HCIPUBOAUMBIC MHOXHUTCIIN

a) x> +x% -2 K) X5+ 9x2 + 9x + 8
6) x*+ 1 3)x°—6x2+11x—-6
B)x*+x%+1 ) x®+3x*+3x2 +1
r) x*+4x3+4x2+ 1 K)xb - 1

)1)x6—27 ﬂ)x2+2x+3
e)x*+8x3+8x -1 M) x*—7

7. HaliTu HOpMUPOBaHHBIM MHOI'OUYJICH HAUMEHBIIEH CTENICHU C NEUCTBUTEIbHBIMU

KO3 ULIMEeHTaMU, UMEIOLIHI:

a) MPOCTOM KopeHb 2+1 U ABYKpPATHBIA KOPEHbH 1.

0) mpocToii KOpeHb — 3 U ABYKPaTHbIH KOpeHb 1 — .

Coaeprxanue BHeayIMTOPHON PadoThI CTYICHTA IIPH NMOATOTOBKE K 3aHATHIO:

Ne 1 (B,r), Ne 6 (11 - M), Ne2 6. [ToaroroBka kK KOHTPOJIBHOM.

Pexomennyemas iuteparypa:

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

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

3AHSATHE Nel0. MHOro4/JIeHbI HA/A 10JIeM PAIHOHAJIBHBIX YHCEJ
1. Haligute panioHaabHble KOPHU MHOTOYJIEHA:

a) x>— 11x% + 38x — 40

6) 3x* —2x3+4x2 —x +2

B) 15x° — 8x* +46x>+ 21x2 - 21x +3



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

n) 6x* +x3+2x2—4x + 1 (n/3)

e) 3x°+ 17x* +36x3+ 38x2+ 19x + 5

2. BbIsICHUTD, SIBJISIFOTCS JIM JAHHBIE MHOTOWIEHBI IPUBOAMMBIMH HaJ| MOJIEM PAIlMOHATIbHBIX YHCE.
Ecnu na, To pa3nokuTh MHOTOYICHBI HA MHOKHUTENN HAJl TUM TOJIEM

a)3x?-2x -1

6) 2x°—3x + 4

B) 2x° + 3x° + 6x — 4

r2x3+12x2+17x - 2

1) 2x8 + 14x3 - 35x%2 — 56x + 63

e)x*—2x+3 (3amenax =y + 1)

%K) 2x* + 9x3+ 20x% +15x + 32 (zameHa x =y — 2)

3. BBISICHUTD, SABIAIOTCS JU IaHHBIE MHOTOWIEHBI TPUBOJUMBIMU HAJI ITOJIEM PALIMOHATBHBIX YUCEIL.
Ecnu na, To pa3nokuTe MHOTOYICHBI HA MHOXKHTEIH HAJl THM MOJIEM

a)x>—x+0.25

6) 3x3+4x% + 4x + 4

B) X +x°-x —1

r) 30x3+19x2 - 1

1) 2x° —15x3 +21x - 24

e) 3x® — 20x*+ 30x2 — 20x + 20

xK) 4x’ +21x°+ 28x* — 14x2 - 35

Copep:xaHue BHeayIMTOPHOI paGoThI CTY/JAeHTA NMPH MOATOTOBKE K 3aHATHIO:

Ne 1 (r, n), Ne 2 (6, ), Ne 3(3x)

Pexomenayemas iureparypa:

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

Kypour A.I'. Kypc Bbiciieit anre6psl. — CI16.:JIanp, M.: ®uzmarkuuka, 2007. — 432 c.
3AHSATHE Nell. KonTpoabHas padora.

3AHSATHE Nel2. Paciunpenus moJiei

1. HalimuTe MUHUMAJIBHBIM MHOTOYJIEH ISl YMCa HaJ TOJIEM PAllMOHATBHBIX YHCEN:

a) 1 e)i
6) V2 +iv3 ) 1 - 234

B)—1+iV3 31+ 11

y/

7T
r) Y1++/2 u)cos 4 +isin 4

1) cos 10° K) sin 10°,



2. OcBoboauTech OT o B 3HAMEHATese Jpodu, Ie o — KOpeHb YKa3aHHOTO yPaBHEHUS:
a
3

a) @ +1, a®—20+2=0

1
6) o’ +3a’ +3a+2,0* +a®—40?-3a+2=0

2
(24

B) ' +1,0* +204+2=0
a®-3a+1
r) o’ +2a+1, B®+o2+3a+4=0.

3. OcBoboanTech OT UPPALMOHAIEHOCTH B 3HAMEHATENE POOH:

o EREY

a) 1-42+42 B)47+\/7—1
1 11

6 1+3/2+3/4 n Y4 +32 -1

4. Jloxa3zatb, 4TO 3aJ1a41 O TPUCEKIIUH Ky0a 1 00 YTPOCHHUH yIIia HEPa3pEIIUMBbI C IIOMOIIBIO TUPKYJIIS

Y JIMHEHNKU.

3AHSATHUE Nel3. MHOro4/ieHbl OT HECKOJILKHUX NepeMeHHbIX. CHMMeTpHYeCKue MHOT04JIeHbI
1. Pacmiono)kute WieHbI CIeAYIONIMX MHOTOWICHOB B JIEKCUKOTpaQUuecKOM MOPSIIKE.

a) X1+ X2 +x3

6) 3x12+ 3x2%2 + x2

B) X1 X2 + X2X13

r) X1° + x2° + X3% — 3X1X2X3

2. Kakne 13 MHOTOYJICHOB SIBJISTIOTCS CAMMETPUYECKIMHA? YKaKUTE UX CTApIIHE YWICHBI.

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) (x22+ X123 — X3%) (x1% — x12%2%3) (x1%%2° — x1* + X2?)

3. Cpenu nepeyucieHHbIX OJTHOWIEHOB YKKUTE T€, KOTOPhIE MOT'YT ObITh CTapIINMU YJICeHAMHU
CUMMETPUYECKHX MHOTOYJICHOB!

a) x1°x2%x3%;  6) x2°xa*x4® B) x1:°x2%x3% 1) xatxotx3; ;) x2° xaxaty ) X2 xax1®;

4. BoIpa3uTte ciaeayronme MHOTOWIEHbI Yepe3 OCHOBHbBIE (3JIEMEHTApHbIE) CAMMETPUYECKUE
MHOTOWJIEHBI:

a) X1° + x2% + x32 — 2x12%0%— 2x12x3° — 2X2°X3?

0) (2x1— x2—X3) (2x2— X1— X3) (2X3— X1— X2)

B) x1* + x2* + x3% — 2x1%2— 2x1%3 — 2x2X3 (10/3)

r) (x1— X2)* (x1—x3)% (x2— X3)? (W/3)



Copep:xaHue BHeayIMTOPHOI paGoThl CTY/A€HTA MPH NOATOTOBKE K 3aHATHIO:

No 4 (B, 1),

INPAKTHYECKOE 3AHATHUE Nel4. [IpyMeHeHusi CHMMETPUYECKUX MHOTO4JI€HOB

1. BruuciuTh 3HaUYCHHUSI CAMMETPHUYECKOT0 MHOTOWIeHa f(X) OT BceX KOMIUIEKCHBIX KOPHEH
MHOTO4JIeHa O(X)

a) f(x1, X2, X3) =S (x13%x2),  ¢(x) =2x3+2x’+ 4

6) Haiigute cyMMy KyOOB KOMILIEKCHBIX KOPHEH MHOTOUJICHA

d(x) =2x*—4x3+2x2—6x + 1

2. Pemire cUCTEMbI YpaBHEHMIA:

X+y+xy=17 xX+y=5

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

B) {x6+y3:65 r){x?’—y?’:8
{i/;+§/;:3

) xy=28

3. Pemure ypaBHeHue:

wt V17—x% | 172 _ g

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

Ne 2 (6, 1), Ne 3.

Pexomennyemasi iutepartypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ m3a. — M.: ®@usmatnut. — 2001. — 368 ¢, M.:

MITHMO, 2009.

Kypomr A.T". Kypc Beicieii anre6psl. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.

3AHATHE Nel5. Konmponvnas paboma

3ansaTue 6. Llenubie 1podu.

4. Paznoxwure B 1enHyo apods 13/67, 99/170.

5. llpencraBwTe Hennyto Apods |2; 1, 1, 3, 1, 2| (|3, 2, 2, 7| B Buae OOBIKHOBEHHOM!.
1043 3953

6. C TOMOIIBIO PA3IOKEHHS B IEMHYIO Apo6b cokparuts 3427 | 871

7. IlepeyeHb OCHOBHOM H /ONOJHHMTEJbHOW Y4eOHOHl JuTeparypbl, UHTEpHeT-pecypcos,
HEe00XO0AUMBIX JIs1 OCBOCHMS AU CLUILIMHBI

OcHoBHasi JInTepaTypa



1. Jluneiinas anrebpa. JIluneitnsie onepatopsl. KBanparuunsie gpopmbl. KommiekcHbie uncna:
Yyebnoe mocobue / Pybamkumna E.B. - M.:. HUI[ HNMHOPA-M, 2016. - 38 c. (URL:
https://znanium.com/catalog/product/544419.

2. Cwmomun FO. H. Anrebpa u teopust umcen: yde0. mocobue / FO. H. Cmomun. — M. :
OJIMHTA : Hayka, 2017. — 464 c. (http://znanium.com/bookread2.php?book=1034573

3. Koctpukun A.W. Beenenue B anredpy (B 3 Tomax). — M.: MITHMO. — 2009. (DneKkTpoHHBIi
pecypc. — « YHUBEpCcHUTETCKass Onbmmoreka oHnaiiny, Pexxum moctyna: Tom 1.OcHOBBI anreOpbl —
273 c: http://biblioclub.ru/index.php?page=book view red&book id=63140

4, Koctpukun A.W. Beenenue B anredpy (B 3 Tomax). — M.: MITHMO. — 2009. (DneKkTpoHHBI
pecypc. — « YHUBEpcUTeTCKas Oubnmnoreka onnaiiny, Pexxum nocryna: Koctpukun A.U. Beenenue
B anrebpy (B 3 Ttomax). — M.: MIIHMO. — 2009. (DnexTpoHHBII pecypc. — «YHUBEPCUTETCKAs
Oubnuoreka oHnaiiHy, Pexum poctyma: Tom 2. JluneitHas anrebpa — 368 c.
http://biblioclub.ru/index.php?page=book_view red&book_id=63144

o. Koctpukun A.W. Beenenue B anredpy (B 3 Tomax). — M.: MITHMO. — 2009. (DneKkTpoHHBI
pecypc. — «YHUBepcuTeTckas Oudinoreka onnany, Pexxum nocryna: Tom 30OCHOBHBIE CTPYKTYpPHI

anredpsl — 272 c. http://biblioclub.ru/index.php?page=book view red&book id=62951)

JononHuTtenpHas IUTEpaTypa
Kypomr A. TI'. Teopus rpynn. M.: ®usmariutr, 2011 — 805 c. (DOnekrpoHslii pecypc
«YHUBEpCUTETCKAs oubmmoTeka OHJIANHY, pexUM JIoCTyma:
http://biblioclub.ru/index.php?page=book_view red&book_id=457669 )
WUneun, B. A. Jluneiinas amrebpa [Tekcr] : [Yueb. mna ¢us. cmeun. u cmen. "llpuknagnas
matematuka'] / B. A. Unbun ; 3.1 Tlo3ausak. - M. : @usmarnur, 2010. - 278 c. (DAeKTpOHHBIN
pecypc «YHUBEpCcUTETCKAast O6ubaroTeka OHJIANH», peXUM JocTymna:

http://biblioclub.ru/index.php?page=book_view_red&book id=68974 )

Humepuem-pecypcol

- OBC ZNANIUM.COM http://znanium.com

- OBC «YHuBepcureTckas oubanoreka ommaiin» http://biblioclub.ru

- OnekrponHas oudnuoreka http://lib.mexmat.ru/books/75829 (cBoGomHbIi HOCTYI)

- DnexkTpoHHas oubimoreka http://Www.razym.ru (cBoOOJHBIHN TOCTYIT)

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

http://www.mathnet.ru O0mepoccuiickuii MaTeMaTHYeCKUI MOPTa
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