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MecTo AUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuruimHa «Anredpa U TeOpHUsl YMCe» OTHOCUTCS K JUCLUUIUIMHAM 00s3aTelbHON YacTu
brnoka 1. [ducuurmumusl (Moaymu) IlpenMeTrHo-mMeTonMyecKoro MOAYJAS MO HPOGUIIO
«Matemaruka» y4eOHOro IUIaHA OCHOBHOW MNpO(eCcCHOHATBLHOW 00pa30oBaTeIbHON IMPOrpaMMBbI
BBICIIETO 00pa3oBaHUsl — IporpamMMbl OakajgaBpuaTa IO HampaBieHHIO MmoarotoBku 44.03.05
[Tenarornyeckoe oOpa3oBanue (¢ AByMs MPO(UISIMH TMOATOTOBKH), HANPABICHHOCTH (IPOQUIIB)
oOpa3oBaTenbHOil mporpammbl «Pu3nka. MaremaTuka», 04HON HOPMbI 00YUEHHUS.

JlMcuuIuinHa ONUpaeTcs Ha pe3ylbTaThl 00ydeHus, COPMHUPOBAHHBIC B PAMKaX MIKOJIHHOTO
Kypca MaTeMaTHKH.

Pe3ynbrarhl M3ydeHUs OUCLUIUIMHBI SIBJISIIOTCS OCHOBOM JJIi W3YYEHHUS IUCLUIUIMH U
MPOXOXKACHUs MpakTHK: YucioBele cucrembl, MaTemaTrueckas Jioruka, MatemaTHuecKuil aHaius,
Teopuss BEpOATHOCTE M OCHOBBI MAaT€MAaTHMYECKOM CTaTUCTUKH, HaydHo-HcciienoBaTenbCcKas
pabota, IloarotoBku Kk cjade W cjaada roCyAapCTBEHHOrO 3K3aMeHa, BblmoniHeHue W 3amura
BBIIYCKHOHN KBaJU(UKALMOHHON pabOThI.

1. Ilepeyenr mjaHMpyeMbIX pe3yJbTaToB  oOydeHusi (o0pa3oBaTebHBIX
pe3yJbTaToB) MO TUCHUILINHE

Heabo 0CBOEHHA  IUCLHUIUIMHBI  SIBISIETCS  IMOATOTOBKA  y4yuTens K  Oyxayiuei
po(heCCHOHATTLHOM JICATEeILHOCTH: (OPMHUPOBAHUE CIOCOOHOCTH K TPENOJaBaHUI0 Y4eOHOTO
npenMera anreOpa, kak B OOBIYHBIX 001Ie00pa3oBaTeNbHBIX KlaccaX, TaKk M B Klaccax ¢
yriayOJIeHHBIM U3y4YEHUEM MaTEMATUKH.

3agayeil  OCBOGHMS  JUCLUUIUIMHBI  SIBJISIETCS  3aKpEIUIEHHE YMEHUH  MPOBOAUTH
MaTeMaTUYeCKue MpeoOpa3oBaHus BBIPAKEHUH, OTpabOTKa MOHATUHHOrO ammapara MaTeMaTHKH,
TEXHUKU TPOBEICHHS MaTeMaTHYECKUX pacdyeToB, (OPMUPOBAHHE U 3aKpeIJICHUE YMEHUs
IPOBOAMTH CTPOTrHe aOCTPAaKTHO-JIOIMUECKHUE JI0Ka3aTelIbCTBAa, pELIaTh 3aJadd IOBBILICHHON
CJIO)HOCTH IIKOJIBHOTO Kypca MaTeMaTHKHU.

B pesynbrare ocBoeHus MNporpaMMmbl OOydarOIIMKCSA JOJDKEH OBJAJETh CIEAYIOLIMMU
pesyibTaTaMu 00ydeHus (B TaOJUIE MPEICTaBIEHO COOTHECEHHE 00pa3oBaTeIbHbIX PE3Y/IbTaTOB
00y4eHHUs M0 TUCIUIUIMHE C UHIMKATOPAaMHU JOCTHKEHUSI KOMITETEHIIUH ):

KomMnerenmus u OO6pazoBaTenbHbIE Pe3yIbTaThl AUCIUTITMHBI

VMHJIMKATOPBI €€ (3Tansl GopMUpPOBAHUS AUCHUTUINHBI)

JOCTHKEHUS B 3HaeT yMeeT Bnageer

JHCIHIIIHHE

VYK-1. Crocoben OP-1. 3naer MeTonpl OP-2 Ymeer OP-3 Bnaneer
OCYIIECTBIISITh MOUCK, | KPUTHUECKOTO aHAJIM3a | TIPUMEHSTh CUCTEMHBIN | HaBBIKAMU pedIieKcru
KPUTUYECKHUM aHAJIU3 | ¥ CHHTE3a MOJXOJT JUIA PEIIEHUs] | 110 TOBOY
U CUHTE3 uHpOpPMAITIH ITOCTABJICHHEIX 33124 COOCTBEHHOM U UyXOH
uH(popMaIuy, MEBICITUTEIHHOM
MIPUMEHSATH JICATCITEHOCTH

CUCTEMHBIN MOIXO
JUTSL peIICHUS
MIOCTaBJIEHHBIX 3a7a4
VYK-1.2. [Ipumensier
Jgoruyeckue GopMel u
MPOIIEIYPHI, CIIOCOOEH
K pedaexcun mo
MOBOTY COOCTBEHHOM
U 9yXKOH
MBICITUTEIbHOU
JIESITEIBHOCTH.

ITIK-1. Ciocoben OP-4. 3naer posnb 1 OP-6 ymeer OP-7 Bnaneer




OCBauBaTh U MECTO MaTEMaTUKH B OCYIIECTBIISIT OTOOp | JEHCTBUEM
UCIIOJIb30BaTh o01ieil kKapTuHe y4eOHOTO COZIEP)KaHUs | TPOSKTUPOBAHUS
TEOPETUYECKHE HAYYHOT'O 3HAHUS, JUISL €r0 peali3alii B | pa3iiMYHbIX (popm
3HaHUA U OP-5. 3naer pa3muHbIX hopMax y4eOHBIX 3aHSATHIH,
MPaKTUYECKUE CTPYKTYpY, COCTaB 1 00y4YeHHUs B OP-8 Biageer
YMEHUS ¥ HaBbIKH B TIAIAKTUIECKUE COOTBETCTBUH C HABBIKOM ITPUMEHEHHUS
peIMETHOM €IMHUIIBI COJICP)KAHUST | COBPEMEHHBIMU Pa3IMYHBIX METO/IOB,
o0nacTu 1npu LIKOJIBHOTO Kypca TpeOOBaHUSIMH K IIPUEMOB U TEXHOJIOTUI
pelieHun MaTeMaTHKH. 00pa3oBaHuIo. B 00y4eHUH
npodeCCHOHATBHBIX MaTeMaTuKe.

3ajad.

[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

JUTaKTUIECKHE

€IMHUIIBI

IIPEAMETHOU

obnactu

(mpenoj1aBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBIISATH OTOOP

yueOHOro

COJIepKaHus Ui €ro

peanu3aiuy B

pa3nuuHbIX hopMax

oOy4deHus B

COOTBETCTBHUH C

TpeOOBaHUSIMU

dI'oC O0.

I1K-3. Cnocoben OP-9. 3naer OP-11 Ymeer OP-13. Brnaneer
dbopmupoBath XapaKTEePUCTUKY OKa3bIBATh HaBbIKAMU
Pa3BUBAIONIYIO JIMYHOCTHBIX, MEearOTHYECKYFO OpraHM3alUH |
00pa3oBaTeNbHYIO NPEeIMETHBIX U HOAEPKKY MPOBEICHHS 3aHATHI C
cpeny Juist MeTanpeIMETHBIX o0y4arommcs B UCIIONIb30BaHUEM
JOCTH>KEHUS pEe3ysbTaToB B 3aBUCHMOCTH OT UX BO3MOKHOCTEH
JUYHOCTHBIX, KOHTEKCTE 00YUYEHHUSI 00pa3oBaTeNbHbIX 00pa3oBaTeIbHON
MPEIMETHBIX MaTeMaTHKe; PE3yIbTATOB; cpelibl ISt
METaNpPeIMETHBIX OP-10. 3naer OP-12 Ymeer JIOCTHIKEHUS
pe3yNbTaToB 0COOEHHOCTH OpraHu30BbIBATH 00pa3oBaTeIbHBIX
o0y4yeHHs MHTETpaly y4eOHbIX | yueOHbIH rmporecc ¢ pe3yJbTaToB U
CpeacTBaMu MIPEIMETOB ISt UCIIONIb30BaHUEM obecrieyeHHs KauecTBa
IPEero/1aBaeMbIX OpraHM3allMK Pa3HbIX | BO3MOXKHOCTEH y4eOHo-

y4eOHBIX PEIMETOB. | CIIOCOOOB yueOHOI 00pa3oBaTenbHON BOCIIMTATEIILHOTO
[1K-3.1. Bnageer JeSTEIILHOCTH. Cpenbl ISl pa3BUTHS nporiecca CpesICTBaMU
crocobamu MHTEpeca K IpeIMEeTy | MaTEMaTUKH.
UHTETpaliuu B paMKax ypOYHOHU U

y4eOHBIX MPEIMETOB
JUISL OpTaHU3aIHH
pa3BUBAIOIIECH
yueOHOI
JeSITeTbHOCTH
(ucciemoBaTeIbCKOM

BHEYPOYHOU
JIESITEIIBHOCTH.




, IPOEKTHOM,
IpyIIOBOM U 1Ip.).

2.  O0beM AUCHHMILUIMHBI B 32a4€THBIX €IMHUIIAX C YKA3aHHEM KOJHYECTBA aKaJeMHUYeCKUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYK padoTy oO0ydalouiuxcs ¢ nmpemnoaasarteieM (o0 BHIAM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEIbHYI0 padoTy 00y4aroImMXcst
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3. Coaep:kaHMe JUCHMILUIMHBI, CTPYKTYPHPOBAaHHOe MO TemaM (pa3jenaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKa/JleMHYeCKHUX YaCOB ¥ BUAOB YUeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUYUECHIBA AKAOEMUUECKUX YaACO8 U
6U008 YUeOHbIX 3aHAMUIL

KoaunuecTBo yacoB 1o ¢popmam opranusanuu

oOyueHus
HaumenoBanue pasyiena i TeMm Jlexunon | Ilpaktuuec | Jlaboparo | CamocrosT
HBIC KHe pHBIE eNb-Hast
3aHATHUSA 3aHATHUSA 3aHATHUS pabota
1 cemectp

Cucrembl TMHEVHBIX YPaBHEHUN U 8 12 10
MaTPHIIBI
KoneuHoMepHbIE BEKTOPHBIE 6 14 13
POCTPAHCTBA




JluneliHbie 0OTOOpaXKEHUS 1 JTMHEHHBIC 4 4 10

OTIePATOPBI

DKk3amMeH 27

Hroro no 1 cemecTpy 18 30 60
2 cemecTp

DJIeMEHTBI TEOPUU MHOXKECTB 10 10 20

OcHoOBHBIE aNTredpanveckue CTPYKTYpHhI 8 20 13

OK3amMeH 27

Hroro mo 2 cemecTpy 18 30 60
4 cemecTp

OtHomenue nenuMocTH. LlenHpie 6 12 10

Ipoou

Teopust cpaBHeHU 8 12 13

[TokazaTenwu, mepBooOpa3Hbie KOPHU U 4 6 10

WHJICKCBI

DK3aMeH 27

Hroro no 4 cemectpy 18 30 60
5 cemecTp

Teopus MHOTOUJIEHOB 18 30 33

DK3aMeH 27

Hroro no S cemecTpy 18 30 60

Bcero no pucuumiinze: 72 120 240

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OucyuniuHbl

Kpartkoe conep:xanue kypca (1 cemectp)
CucreMbl JTHHEHHbIX YPABHEHUI U MAaTPHIbI
Martpunibl ¥ omepanud HaJg HUMH (CBOMCTBa omepanuid, mpumepbl). Kombpio matpui. 3Hak
MOJCTaHOBKU. OmnpenenuTesib KBAJIPAaTHOW MaTpHIlbl. BhIunciieHHME OmpeaeuTeNneil BTOPOro u
TpeTbero nopsinka. OCHOBHBIE CBOMCTBA ompenenuTeneil. MUHOPHI U anreOpandeckue JOTOTHEHHUS.
Paznoxenune onpenenuTes Mo cTpoke win ctonoiy. OO0paTHast MaTpuiia, CriocoObl €€ BEIYUCICHUS.
Cucrembl JNUHEWHBIX ypaBHeHHMH. COBMECTHbIE UM  HECOBMECTHBIE, OIPEICICHHbIE U
HEOIPEJECTICHHbBIE CUCTEMbl JIMHEMHBIX YpPaBHEHUM. 3aMUCh M PEHICHHUE CUCTEMBbI N JIMHEHHBIX
ypaBHEHUH ¢ N IepeMeHHbIMU B MaTpu4HOi dopme. [IpaBuino Kpamepa.
KoneuHoMepHbIe BEKTOPHbIE MPOCTPAHCTBA



[Tpumepbl W mpocTeiiiiue CBOMCTBa BEKTOPHBIX MPOCTPAHCTB. ApUPMETHYECKHE BEKTOPHBIE
npocTpaHcTBa. JIMHEHHas 3aBUCUMOCTbh CHCTEMBI BEKTOPOB. ba3uc M paHr KOHEYHOW CHUCTEMBbI
BEKTOpOB. Pa3znokenue BexkTopa mo 6asucy. bazuc m pazmepHOCTh KOHEYHOMEPHOTO BEKTOPHOTO
npoctpadcTBa. Panr matpuiel. CrnocoObl ero BbruncieHus. Kpurtepuil cOBMECTHOCTH CHCTEMBbI
JMHEWHBIX YpaBHEHUI. OIlIeMEHTapHble TNPEoOpa3OBaHMUS CHUCTEMbl JIMHEHHBIX YpaBHEHHI.
ITpuBeneHne MaTpuLpl K CTyIEeHYaTOMy BuAy. PelieHne cucteMel TMHEWHBIX ypaBHEHUM METOIOM
['aycca. OpHopoaHas cucTeMa JUHEHHBIX ypaBHeHUH. CBs3b pELIEHUH HEOJHOPOAHON U
aCCOLMMPOBAHHOM C HEH ONHOPOAHOM cuctemsl. [loanpocrpancTBa, KpUTEPHUIl OAIPOCTPAHCTBA,
npumepbl. [loxmpocTpancTBO (QyHAaMEHTATbHOW CHCTEMBl DPEUICHUH OJHOPOIAHON CHCTEMBI
JIMHEWHBIX ypaBHEHUU. EBKIMIOBO BeKTOpHOE mpocTpaHcTBO. Hopma BekTopa. Yron Mexuay
BekTopamu. OpTOHOPMUPOBAHHBIH 0a3uc.

JIuHeiiHbIe 0TOOPaKeHUS U JIMHEHHbIE ONepPaToPbI

Jlunelinple OTOOpaXeHHS W JUHEWHBIE OINEPaTOpPhl BEKTOPHBIX IPOCTPAHCTB, IPUMEPHI,
npocTeiure cBorcTBa. SAapo u oOpa3 JIuHEHHOTO 0TOOpakeHHs. MaTpuiia JUHEHHOTO orepaTropa
OTHOCHTEJIBHO JaHHOTO 0a3uca, ee M3MEHEHHEe IpHu Tepexone K npyromy 6Oaszmucy. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHUS IMHEWHOTO OorepaTropa. XapakTepuCTUIECKOe YpaBHEHHE.

2 cemecTp
DJIeMEeHTbI TeOPUH MHOKECTB
Onepanuy HaJ MHOXECTBAMH, WX CBOHCTBA. MeToj MaTeMaTWyecKoW HMHIYKUUU. buHapHble
OTHONICHHS] HA MHOXXECTBE, X CBoWcTBA. Omepanuu HaJl OMHAPHBIMU OTHOMIECHUSMU. OTHOIICHUE
SKBUBaJIEHTHOCTU. [locTpoeHue pa30ueHHsT MHOXECTBa MO SKBHBaJIEHTHOCTU. OrpeneieHue,
npUMepbl M BUABI OTOOpaskeHWH (cooTBeTcTBHi, (yHKIMi). Kommosummst oroOpaxeHuid, e&
cBoiictBa. O6patHoe oToOpaskenue. Kpurepuit o6patumMoctu 0TOOpaxeHHs.
OcHoBHbIE ajiredpanvyecKue CTPYKTYpbl
bunapnas anrebpaunueckas omnepaius u e€ cBoiicTBa. HelTpanbHble 1 CUMMETPUYHBIE 3JIEMEHTHI,
ux cpoiictBa. OnpeneneHue, NpuMepbl U IpOCTeiline CBOWCTBA TpymIl. ['pynmbl NOJCTAaHOBOK U
kiaccoB BbrueToB. [loarpymmel. CwmexHble kiacchl U Teopema Jlarpamxka. M3omopdusmsr u
romomop¢u3msl rpymni. OnpeneneHue, IpUMepsl U NpocTeiiue cBoiictBa kosel. lloakonbua u
uaeansl Koibla. Ilone kak 4acTHBIM Ciydaid KOJbLA: IPUMEpBI M NpocTermne cBorcrsa. Ilone
KOMIUTIEKCHBIX 4mcell. AnreOpamdeckas Qopma KomruiekcHOTO uwmciia. CBOWMCTBA omepanuu
KOMIUIEKCHOTO  COMpsDKeHusA. ['eomeTpuyeckoe  MpEACTABICHHE  KOMIUIEKCHOTO  YHUCIHA.
Tpuronomerpuueckasi popMa KOMILIEKCHOTO 4ucia. J[eMCTBUS HaJ KOMIUIEKCHBIMH YHCJIAMH B
TpuroHomerpuueckoit popme. ®opmyna Myaspa. M3BrnedueHne KOpHei U3 KOMITJIEKCHBIX YHUCE.

4 cemecTp
Teopus xeaumocT
OTHolIEHNE [eIMMOCTH HAlleJI0 HAa MHOXKECTBE LEJBbIX YHCENI U €ro MNpOoCTeHllne CBOWCTBA.
Teopema o nmenenun ¢ ocrarkomM. HOJl m HOK nensix umcen. Anroputm EBknuaa. B3zaunmuo
npocteie yucia. [IpocTeie W cocTaBHbIE 4YHClia. bBECKOHEYHOCTh MHOXKECTBA IMPOCTHIX YHCE.
OcHoBHast TeopeMa apupMETHUKU U CIeACTBUS U3 He€. OTHOIIIEHHE CPAaBHUMOCTH 10 HATYPaTbHOMY
MOJIYJTIO Ha MHOYKECTBE IEJIBIX YHCEI U €ro CBOMCTBA. MHOKECTBO KJIIACCOB BBIUETOB Zpy.
Iennsbie 1podu
Koneunbie u OeckoHeuHble 1emHbie apoOu. Hawmnmyumme npubmmkenus. Ksaaparuunbie
UPPAIMOHATILHOCTHU U IIETHbBIE APOOH.
Teopusi cpaBHeHuUit
YucnoBble cpaBHEHUsI U UX cBoicTBa. KoNbIO KJIacCOB BBHIYETOB MO JaHHOMY Moayito. [lonHas u
npuBeAeHHas cuctema BbryeToB. DyHkuusa Oiniepa. Teopembl Diinepa u depma. CpaBHeHHs C
OJHUM Heu3BecTHbIM. CpaBHEHUs TepBOMl creneHu. Kpurtepuil pa3pemiuMOCTH JIMHEWHBIX
cpaBHenuii. CrocoObl pemieHWss CcpaBHEHWW TiepBoil  cremeHW. CHCTEMBl  CpaBHEHHIA.
[TonnHOMMANIbHBIE CpaBHEHUS MO MpocTOMYy Moayito. CpaBHEHHs] BTOPOM CTENMEHU MO MPOCTOMY
Moxayiro. CumBon Jlexanapa u ero cBoiictBa. KBaaparnuHblii 3aKOH B3aUMHOCTH.
IMoka3aTenu, nepBoodpa3Hble KOPHU H HHIECKCHI



[Toxazarenp uMcna 10 3agaHHoMy Mogayiaro. CpoiictBa mokaszatened. CyliecTBOBaHHE
MepBOOOPA3HBIX KOpHEH MO MpocToMy Moayato. MHIEKCh M WX CBOMCTBA. ApudMeTHyecKue
NPUJIOKEHUST TEOPUU CPAaBHEHMI: MPU3HAKU JACIMMOCTU. Apu(pMETHUECKHE MPUIIOKEHUS TEOPHU
CPaBHEHMIA: UTMHA NIEPUOAA JECATUUHOM 3amiCcH JpOOH.

5 cemecTp

Teopust MHOT04JIEHOB

Konp1io MHOrou1€HOB OT 0AHOW Heu3BeCTHOW. CTerneHb MHOTOWIEHA U €€ CBOMCTBA. MHOIOUJIEHBI
HaJ moJieM: JiefeHue ¢ octatkom, HOJl MHOro4IeHOB, pa3iokeHre MHOTOUJICHA HAa HETPUBOAUMBIC
MHOXHUTeH. Teopema besy. Cxema ['opHepa. MuHorowieHbl HajJ 00JacThIO IEJIOCTHOCTH:
KOJIMYECTBO KOpHEH, (PYHKIMOHAIBHOE U alreOpandeckoe paBeHCTBO MHOTOWIeHOB. DopManbHast
MPOU3BOJHAS MHOrO4YJeHa M KpaTHble KOpHH. OcHOBHasi TeopeMma airedpbl. PazmoxxeHue
MHOTO4WIEHa HaJ IMOJIeM KOMILIEKCHBIX YHMCENI Ha HENpUBOAMMBbIE MHOXHTenu. Teopema Buera.
Pemienne ypaBHenuit 3-i u  4-i1 crenenn. HenpuBoguMMble MHOTOWIEHBI HaJl  IOJEM
JNEUCTBUTENBHBIX uuceld. HaxoxaeHwe palnuoHAIbHBIX KOpPHEH MHOTOWIEHAa C  IEJIbIMU
kodd¢unmentamu. HenmpuBogumple  MHOTOUYIEHBI  HAJl  TOJEM  pPAlMOHANBHBIX  YHCEIN.
Anrebpanueckue pacmupeHus moneil. M30aBnenue oT anreOpanmyecKold HMPPaNMOHATIBHOCTH B
3HaMmeHatene apoOu. Ilpumepbl reoMeTpuuecKMX 3aJay, CBOMSIIMXCS K  ypaBHEHUSM,
HEpa3pelIMMbIM B KBaJPaTHBIX paguKanax. AnreOpandecKue H TPAHCIEHACHTHBIE YHCIIA.
[TocTpoeHue KoJbIla MHOTOUYICHOB OT HECKOJBKHX MepeMeHHbIX. CUMMETPpUYECKUE MHOTOUYJICHBI.
[IpuMeHeHrne CHMMETPUYECKUX MHOTOUYJICHOB K PEIICHUIO CUCTEM YPAaBHEHHIA.

4. TIlepedyeHb Y4eOHO-METOAMYECKOI0 o0ecreyeHUs] I CAMOCTOSITEJIbHOH PadoThI
o0yyarommxcsi Mo JMCHHIINHE

CamocrodrenbHas paboTa CTyIEHTOB sBIseTCs 0co0oi GopMoil opranuzanuu yueoHoOro mpoiecca,
IpeJCTaBisIomasl co00M IUIAaHHPYEMYI0, IO3HABATEJIbHO, OPraHM3allMOHHO U METOJMYECKHU
HaIpaBIIEMYIO JI€ATEIbHOCTh CTYACHTOB, OPHUEHTHPOBAaHHYIO Ha JOCTH)KEHHE KOHKPETHOIO
pe3yabpTaTa, OCYIIECTBIISIEMYIO Oe3 TpsiMoil moMmoriu mnpenoaaBaTens. CamocrositenbHas padoTa
CTYZICHTOB SIBJISIETCS COCTAaBHOM YacThio y4eOHON paboThl M HUMEET LEeJbl0 3aKpeIuieHHe |
yriayOieHue IMOJyYeHHbIX 3HAHWW W HABBIKOB, MOMCK U MPHOOpETEHHE HOBBIX 3HAHWM, a Takke
BBINOJIHEHHE Y4YeOHBIX 3a/JaHUM, IMOATOTOBKY K MPEACTOSIIMM 3aHATUSAM U 3k3amMeHy. OHa
IpelycCMaTpUBAeT, Kak MpaBHJIO, pa3paboTKy pedepaTroB, HAMMCAaHUE JOKIJIAJIO0B, BBITOJHEHUE
TBOPYECKUX, UHIUBHUIyaJbHBIX 33JaHUI B COOTBETCTBUHU C Y4€OHOH MpOrpaMMoi (TeMaTH4eCKUM
IUIAHOM M3y4Y€HHUsS NUCUUIUIMHBI). Tema I Takoro BBICTYIUIEHHS MOXKET OBbITh MpeJioKeHa
npernojiaBaTeseM WIM H30paHa caMUM CTYJEHTOM, HO MaTepuall BBICTYIUIEHUS HE JOJDKEH
nyOnupoBaTh JIEKIUMOHHBIM Matepuan. PedepaTuBHbIi MaTepuan CIyXHUT JONOJHUTEIbHON
uHpopmanueit Uit paboThl Ha MPAKTUYECKUX 3aHATHSIX. OCHOBHAs Lielb JAaHHOTO BHJA PabOTHI
COCTOHUT B 00Y4YEHHMH CTYJEHTOB METO/IaM CAMOCTOSITEIbHOM paboThl ¢ yueOHBbIM MaTepuanoM. J{is
MOJTHOTHl YCBOEHHMsI TEM, BBIHECEHHBIX B IpaKkTHYECKue 3aHATHs, TpeOyercss paborta c
nepBoucTouHnkamMu. Kypc mpeaycMaTrpuBaeT — caMOCTOSATENbHYIO  paboTy  CTYIEHTOB  CO
creuuanbHoOM  juTeparypoil. Cienyer OTMETHTb, YTO CaMOCTOSITElIbHas padoTa CTYAECHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJa OHa BBINOJHAETCS CUCTEMAaTUYECKH, IUTAHOMEPHO U
LIEJIEHAIIPaBJIEHHO.

3ajaHus S CaMOCTOSITENIbHOM paboThl MpeaycMaTpUBAIOT MCMOJIb30BaHHE HEOOXOIMMBIX
TEPMUHOB U TMOHATUH MO mpobiematuke Kypca. OHM HaleIMBAIOT Ha MPAKTUYECKYIO paboTy 1o
NPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubianorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OpMAINH, WIUTIOCTPATUBHBIX MaTepHalIOB. 3a/laHus M0 CaMOCTOSATENIbHOW paboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOMOTHUTEIHHON MPOPaOOTKHU.

OOt 00beM caMOCTOATENbHON paboThl CTYIEHTOB MO JAMCLUUIUIMHE BKIIOYACT ayJUTOPHYIO H
BHEAYJIMTOPHYIO CAMOCTOSITEIIbHYIO pabOTy CTY/IEHTOB B TEUEHUE CEMECTpA.



AynutopHas caMoCcTosTeNbHasi paboTa OCYIIECTBISETCS B ()OpME BBITIOJIHEHHUSI TECTOBBIX 33aJJaHUM,
Kelic-3a/1a4, MMChMEHHBIX MPOBEPOYHBIX pabOT MO AWCHUIUIMHE. AYAUTOpPHAS CaMOCTOSITEIbHAs
pabota obecriedena 6a30i TECTOBBIX MaTEPHAJIOB, KEHC-3a/1a4 MO pa3jeiaM JUCIUTUINHBL
BHeaynutopHas camoctosiTenibHasi paboTa ocymiecTBisieTcs B hopMax:

- MOATOTOBKH K YCTHBIM JIOKJIafaM (ITOATOTOBKA pedeparon);

- peleHue 3a1a4 (JOMaNIHUX 3a/IaHHH ) TI0 U3y4aeMbIM TEMaM;

- BBITIOJIHEHUE TPYIIIOBBIX MHTEPAKTUBHBIX 3a/JaHUH.

OC-1. KonTpomnbsHas padora Ne 1

[TpumepHBIif BapuaHT KOHTPOJIbHOU paboThl Ne 1
CucreMbl THHEHHBIX YPABHEHMI H MaTPHLBI

Bapuanr 1.
1 2 3 4
-1 0 3 4
1. BplunciuTe ONpeaeanTeNb .
-1 -2 0 4
-1 -2 30
2 31 1 20
2. Pemmre ypasuenne: [0 -1 1|-X=/0 1 0].
0 1 1 3 01
2X+3y—-2z=3
3. Pemmre no npasuny Kpamepa {X+Yy -3z =2
2x+4y—-4z7=1
Bapuanr 2.
2 10 3 45
l.Iycte B={1 0 1|,C=| 1 3 2|, 4=BC. Haiixure onpeaeaureib Kax 0l MaTpUIbL.
511 -1 10
2 111
0111
2. Haiigute MaTpuily, 0OpaTHYIO K MaTpuLe: .
0 031
0 001
X+3y—-2z=3
3. Pemure 1o nipaBuity Kpamepa 12X+Yy—32=2 .
2x+4y-4z7=1

OC-2. KonTponbHast padota Ne 2

KoneuHoMepHBbIe BEKTOPHBIE IPOCTPAHCTBA

Bapnanr 1.

1. BeruncTHTe paHT CHCTEMBI BEKTOPOB: a1 =(2, 1, 2, 1), a,=(1, 2, -1, 3),a3=(3, 1, 2, 1), as = (1,
0,0, 2).

2. Haiinute pyHIaMEeHTaIbHYIO CHCTEMY PEIICHUH CHCTEMBI JINHEHHBIX OTHOPOIHBIX YPaBHEHUH.
2x1—4xy +5x3+3x4 =0

3x1—6xp+4x3+2x4 =0

Ax1 —8xy+ 17x3+ 11x, =0

Bapmuanr 2.

3. Haiigure xoopmunatel Bektopa a=(1,2,2,3) B Oasuce b;=(1,1,1,1), b,=(1,1,1,0),
bs=(1,1,0,0),bs=(1,0,0,0).

4. Pemmmte cucTeMy JIMHEHHBIX YPAaBHEHHNA:



2%, —3xy -4y —  x,
2x, — 3x; + 2x, -+ 3x,
2x, —3x;2x; — llx,

OC-3. KonTpoasHas padora Ne 3

JInHeiiHble 0TOOPaKeHNs U JIMHEHHbIe 0NePaTOPhI

1. BriAcHute, sBISETCA JIM JaHHBIA oleparop JIUMHEMHbIM. EciM 3TO BO3MOXXHO, HAaWTU €ro

marpuily B 6asuce {(1, 0, 0), (0, 1, 0), (0, 0, 1)}.

a) A(x1, X2, X3) = (o1 + x2 + X3, X1 + X2 — X3, X1 — X2 + X3)

6) A(xl, X2, )C3) = (X1 + X9, X1 — X3, 2x1x2).

2. Haiiaure coOCTBEHHBIE 3HaYEHUSI U COOCTBEHHBIE BEKTOPBI JMHEHHOIO OIlepaTopa, 3aaHHOIO B

(I
0

4 1 -6
HEKOTOPOM Oasuce IMHENHOro npocrpancTea Hag R marpuneit A=4 0 —4
4 0 -6

OC-4. KonTponbHas padota Ne 4
Bapuanr 1.
1. Haiimure AUB, AN B, A\B, A, B\A, eciu A = (2, 4), B =14, 5]. U3006pa3ute Ha rpaduke
JeKkapToBbl mpou3BeeHus A x Bu B x A.
2. buHapHOE OTHOINICHHUE 3a/1aHO HA MHOXKECTBE Tap JCHCTBUTEIILHBIX YUCell. BbIsICHUTE, SBIISETCS
JI OHO OTHOLICHHUEM 3KBHBAJICHTHOCTH WJIM OTHOIIICHUEM MOPSIIKA.
a)(@,b)p(c,d)< a<cab<d.
3. Oxapakrepu3yiTe COOTBETCTBHS (OTOOPAKEHUS ), NEHCTBYIOMINE HA MHOKECTBE
JefcTATENBHBIX uncel: a) Xfy <> 1 = X° + y?; 6) Xgy < Y = COS X.
4. Haiigure komnosuuuu g - f, fog: f(X) = %% + 5, g(x) = €OS X.
Bapuant 2.
5. Berscuure, cnpaBemuo au paBeHcTBo A\(B\C) = (A\B)\C.
6. Beisicuute, sBIsETCS T OMHAPHOE OTHOIICHUE P, 33JJaHHOE HA MHOKECTBE LIEJIBIX YHCe
CJIEIYIOIIUM 00pa3oMm:
m p N < (9mM — n) genutcs Haneno Ha 4,
pedIeKCUBHBIM, CHMMETPUYHBIM, TPAH3UTUBHBIM, aHTUPE(PIIEKCUBHBIM, aHTUCUMMETPHYHBIM,
OTHONICHHEM SKBHBAJICHTHOCTH, OTHOIIICHUEM TTOPSI/IKA.
7. Ilycte A={0, 1, 2, 3} B mHOxkectBO B = {1, 2, 3, 4}. Orobpaxenue S: A — B 3amaHo
cienyrommmM obpazom: S = {(0, 4), (1, 2), (2, 3), (3, 4)}. SBnusercs U OHO CIOPHEKTHBHBIM,
UHBEKTUBHBIM, OMEKTUBHBIM?
8. JlokaxwuTe, 4TO Al JAaHHBIX (PYHKIUN CYIIECTBYIOT 0OpaTHbIe (YHKIIUU U HAWUTE UX.
a)f:R >R, f(X)=4x-2; 6)f:R> R, f(x)=¢"
OC-5. KontponbHas paborta Ne 5
OcHoBHbIE ajiredpanvecKue CTPYKTypbI
1. BwIsscHUTE, SBISIETCS JIM MHOKECTBO IISJIBIX YHCEIT KPATHBIX 7, TPYIIION OTHOCHUTEIIBHO
CJIOKEHHSI, TPYIIONH OTHOCUTENEHO YMHOKEHUS, KOJIBIIOM, IoJIeM?
2. BulsacuuTe, ABISETCS M MHOXKECTBO 4ucen BUAa {a+b+/3|a, b € Z} rpynmoii oTHOCUTETBHO
CJIOKEHHSI, TPYNIONA OTHOCUTENEHO YMHOKEHUS, KOJIBIIOM, IoJieM?
3. Bsunciure i°®.
4. Haiizure Bce KOMIUICKCHBIE KOPHH YpaBHEHHS x° + x + 2 = 0.
1-i

—2 o \/é U pe3yJNbTaT 3arucaTh B TPUTOHOMETPUYECKOH GopMe.
-2+

5. Beluncaute KOPHU 3

6. ['eoMeTpHuecKH ONMUCATh MHOKECTBO KOMILJIEKCHBIX YHCEIN Z, JUIS KOTOPBIX |2 — 1| = 6.
4 cemecTp

Teopus neaumocTu

OC-6. KonTponbHas padota Ne 6



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

2. C xakyM HaUMEHBIINM HEOTPULIATEIbHBIM YHUCIOM CPAaBHUMO YHUCIIO @ TI0O MOJYIIIO 7.

a)a=342;0) a=-23?

[lepeuncnure Bce Ki1acchl BEIYETOB 10 Moay: o 6. K kakomy Kitaccy mpuUHaAIEKUT yuciio 1537

VYkaxuTe He MeHee TPEX MOJIOKUTETbHBIX U TPEX OTPULIATENIbHBIX JIEMEHTOB IS Kiacca,

HOPOXKJIEHHOTO 3JIEMEHTOM 4.

3. MeTo1oM MaTeMaTU4eCKOW MHAYKIIMU JOKAXKUTE, UTO:

a)Sh=1+4+7+...+Bn-2)=%n(3n-1); 8"— 1 naneno nemurcs Ha 7.

OC-7. KontpoabHas padora Ne 7

ennbie apodu

1. Haiinure 3Ha4YeHMS [IETTHOM IPOOH:

@[1.23]; (B)[322]; (c)[3.1.2]

2. Pasnoxxure B IEMHYIO ApOOb:

@ () = © % D

OC-8. KonrposbHas padora Ne 8

Teopus cpaBHeHuUit

1. KakoMy Kj1accy BBIYETOB 1O MOJYJIIO N MPUHAICKHAT YUCIIO d, CCITU:

(@a=23,n=4; (b)a=-12,n=5; (c)a=14,n=6?
2. Bemummre moJHY0 CHCTEMY BBIYETOB IO MOYITIO N, COMEPIKAITYIO YUCIIO 8, SCIIH:
(a)a=22,n=4 (b)a=-11,n=5; (c)a=12,n=6.
3. Beimummre npuBeACHHYIO CUCTEMY BBIYETOB IO MOJYIIIO N, COAEPIKAIILYIO YUCIIO d, €CIIH:
(a)a=21,n=4 (b)a=-11,n=5; (c)a=13,n=6.
4. Haiiaute ocTaTOK OT JEJNEHHS a Ha N, €CIIU:
@ a=3"" n=5; (b) a = 2188 n =7, () a =43 n=11.
5. Pemute cpaBHeHue:
(@) 2x = 3(mod5); (€) —2x = 1(mod3); (e) —5x = 3(mod6);
(b) 3x = 2(mod4); (d) —3x = 2(mod5); (f) 2x = 4(mod7).
6. PemmTe cuctemy cpaBHEHUI
(a){ x = 3(mod8) . © { 5x = 8(mod14) .

x = 11(mod20)’ 3x = 72(mod15)’

6x = 2(mod20) 10x = 20(mod30)

(b) = —2(mod5) ; (d){ 4x = 2(mod10) .

4x = 11(mod29) 8x = 16(mod4)

7. Pemmte cpaBHEHHE

(@) x> — 2x? + 1 = 0(mod3);

(b) x” + 4x — 3 = 0(mod5);

(¢) x8 — 6x2 + 2 = 0(mod7);

(d) x6 + 6x — 2 = 0(mod3);

(e) x® — 11x2 + 3 = 0(mod5);

(f) x7 + 4x + 5 = 0(mod7).

8. BbIsicHUTE, CKOJIBKO PEIICHUH HMEET CpaBHEHUE:

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

IMoka3aTenu, nepBoodpa3Hble KOPHU U MHAEKCHI

1. BeryucnunTe nokasatens P, (@) uMciia a no MOAysIio M:

(@) P5(3); (0) Ps(5);  (€) P,(2); (d) Pg(3); (€) Py(4);  (f) P11 (3).
2. Pemmte cpaBHEeHME:

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



(d) x¥7 = 2(mod7); (e) 31x® = 20(mod13).
3. Haitnure niuHy nepuoaa IecITUYHOM 3amicu Jpoou:

2, 1. 1, 5. 4. 7. 5
(a) 3 (b) 3 (©) o (d) > (e) > (f) > 9 o
Teopusi MHOTO4JIEHOB
OC-10. Konrponsnas padora Ne 10
Bapwuanr 1.
1. HaliguTe 4acTHOE U OCTATOK OT AEJEHUS MHOTOUWICHA f (X) = x4 + x3 + 2x2 + x + 1 Ha MHOTOUJIEH
gx) =x>—2x* +x - 2.
2. Hcnonw3ys cxemy I'oprepa, pasioxure muorouwieH f (X) = 2%+ + 3%+ 2 - 3x - 3 1o
crerensam (x — 4).
3. HaiiguTe Bce KOMIUIEKCHBIC KOPHU YPABHEHHS X—3x°+1=0.
4. C momouibio MPOU3BOAHOM OTAEIUTH HEPHUBOMMBIC KPATHBIE MHOKUTEIIM MHOTOYJICHA!
f(x) = x>+ 3x* —6x° — 10x* + 21x - 0.
Bapuanrt 2.
5. Haiit HOJI 1 HOK muorouwnenos f (x) =x* +x3 + 2x% + x + 1 mg(x) = x> — 2x% + x — 2.
6. Mcrons3ys cxemy Lopuepa naitaure f (@), rue f = 4x° + x4, a=-1—1.
7. Haiimure BCEe palMOHAIBHBIC KOPHH MHOTOWICHA M Pa3jOXKUTh €ro Ha MHOXKHUTEIH,
HETPHBOIMMBIC HaJl [TOJIeM paroHanbHex grcen f (X) = 20x° — 72x* + 57x° — 75x* + 37x — 3.
8. Haiiure Bce KOMILICKCHBIC KOPHH ypaBHeHus: x + 8x° + 15x° —4x -2 =0,
OC-11. KonrposnbHas padora Ne 11

236

1. N30aBbTECh OT HPPALMOHAIIBHOCTH B 3HAMEHATENE: T —— = -
325 + 435 +1

2. Beipasute muorounen f (X1, Xz, X3) = %1200+ 2x12x32 +2x22x32 yepe3 OCHOBHEIE
(371eMeHTapHBIE) CHMMETPHYECKHUE MHOTOUJIEHBI.
3. Haiinute cymmy KyO6oB KopHeii MEorowieHa f (x) = X2 —3x + 1.

Hnsa camocmoamenvHnoli n0020MOEKU K 3aHAMUAM NO OUCHUNIUHE PEKOMEHOYEem A
UCnOJ16b308aMmb y4eOHO-MemoOu1ecKue Mamepuaisl:

1. Yepesatenko O.M., Panees C.M., I'myxoBa H.B., KysmmnoBa A.H. OcHOBBEI
BhIcHIel anreOpsl. YueOHoe nocodue. — YabsHosck, PI'BOY BO, 2020. - 60 c.

2. I'myxoBa H.B., UepeBarenko O.M. Jluneiinas anrebpa. YueOHoe mocobue. —
Vimesaaosck, PI'BOY BO, 2019. — 40 c.

3. I'myxoBa H.B., UepeBatenko O.U., I'puminna C.A., Kypenesa T.H. OcHoBbI TEOpHH
areOpanyeckux CTpyKTyp. YueOHoe nmocodue. — YipsiHoBck, PI'BOY BO, 2019. —23 c.

4. I'myxoBa H.B., UepeBatenko O.M. AnreGpa. Hacts 4. AnreOpa MHOTOWIEHOB YueOHOE
nocobue. — Yaeganosck, PI'BOY BO, 2017. — 42 c.

S. Kapnosa C.A. AnreGpa u Teopust uncesn. Yactpb 1. opraHu3aiiioHHO-METOANYECKHE
MaTepHuasl Uil CTYAEHTOB 3a04HUKOB. — YIIbSIHOBCK, YII'TIY, 1998. — 24 c.

6. NnwszoBa J1.3. Anrebpa u Teopust uncen. YacTe 2. opraHu3aiimOHHO-METOIUIECKIE
MaTepHuasl Ui CTYAEHTOB 3a04HUKOB. — YJIbSIHOBCK, Yl TIVY.

7. boromonora 1.B., Unes3oBa [[.3. Anrebpa u Teopus uucen. YacTts 4. opraHu3aIlimoOHHO-
METOIMYECKUE MAaTePHAIIBI JJISl CTYACHTOB 3a0YHUKOB. — YIIbsIHOBCK, Yl TIY, 1999. — 24 c.

8. I'myxoB B.I1., Unes3oBa /1.3. 3amauHuk-npakTHKyM 10 anreOpe u Teopuu yucen. Yacte . —
VapsaoBck: Yl'TIV, 1996. — 58 c.

9. UnbszoBa [1.3. 3agauHuK-TIpaKTUKYM 110 ayireOpe u Teopuu uncen. YacTts 2. — YIbSIHOBCK:
Yal'lly, 1999. — 36 c.



5. IlpumepHbIe oLleHOYHbIEe MATePUAJbI IS MIPOBEAEHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTecTaluu 00y4YAIUXCs M0 JMCHUILINHE

Opranun3anus v NpoBeJleHHe aTTeCTAlMU CTyAeHTa
®I'OC BO B coorBeTrcTBUM C MNpuHIUIAMH bBOJIOHCKOro mporecca OpUEHTUPOBAHbI
NPEUMYIIECTBEHHO HE Ha cooOmieHrne o0yJaromeMycs KOMIUIEKCa TEOPETHYECKUX 3HAHUH, HO Ha
BbIpa0OTKY y 0OakajiaBpa KOMIIETEHIMI — JMHAMHUYECKOro Ha0opa 3HAHWUW, YMEHMH, HaBBHIKOB U
JMYHOCTHBIX KayeCcTB, KOTOpPbIE MO3BOJIAT BBIMTYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
TpyZJa U yCHeuHO Npo(eccuOHAIBHO PeaTn30BbIBATHCA.
B mpouecce oneHku ©OaxkalaBpoB HEOOXOAMMO HCIIOJIB3YIOTCA KakK TpaJULMOHHBIE, TaK U
WHHOBAIIMOHHBIE TUIIBL, BUJBI U (HOpMBI KOHTpOJISL. [Ipr 3TOM mocTeneHHo TpaAullMOHHbIE CPECTBA
COBEpUICHCTBYIOTCS B pycie KOMIETEHTHOCTHOIO I10/X0/a, a HWHHOBALIMOHHBIE CpPEICTBA
aJanTUPOBAHbI JIsl HOBCEMECTHOTO MPUMEHEHHS B POCCUICKON BY30BCKOIl MPaKTHKE.
Lens mnpoBegeHuss aTrecTalMl — IPOBEpPKa OCBOEHHS OOpPa30BATEIbHOW MPOTrpamMMbl
JTUCIUILIMHBI-IPAKTUKyMa yepe3 copMUpPOBAHHOCTH 00Pa30BATEIbHBIX PE3YIbTATOB.
IIpomexyTouHass aTrecTanMs OCYLIECTBISIETCS B KOHIIE CEMECTpa M 3aBepUIacT U3Yy4EHHE
JTUCIUIUIMHBI, TIOMOTaeT OLEHUTh KPYIHBIE COBOKYMHOCTH 3HAHMH M yMeHUH, (opmupoBaHHe
ONPEACICHHBIX KOMIIETEHIMN.

OneHOYHBIMU CPEJICTBAMHU TEKYIIEr0 OLIEHWBAHUS SIBISIOTCA: JOKIJIAJ, TECThl MO TEOPETUUECKUM
BOIPOCaM JUCUUIUIMHBI, 3allUTa MpakTHUecKux pador u T.1. KOHTpoiab ycBoeHus Mmarepuaia
BEJIETCSI PETYJSIPHO B TEUEHUE BCEIO CEMECTpa Ha MPAKTUYECKUX (CEMUHApPCKHX, Ja00paTOPHBIX)
3aHATUSX.

No CPEJACTBA OLUIEHUBAHUA, OO6pazoBaTenbHbIC
n/m UCIOJIb3YEMbIE I TEKYIIETO OLCHUBAHUS pe3yJIbTaThl JUCIUILINHBI
nokasaressi pOpMHUPOBaHUS] KOMIIETEHLIUU
OuneHo4HbIe cpeacTBa A TEKYIIEH OP-1. 3HaeT METOABI KPUTHUECKOTO
arrecTaluu aHaJIM3a U CUHTE3a MHPOpMaIUU
0C-1-0C-11 OP-2 YMeeT IpUMEHSATh CUCTEMHBIN
KonTtponbHbie paboThI THOJIXOJ1 JUIS PEIICHHS TOCTaBIEHHBIX
3a1a4q

OP-3 Brageer HaBbIkamMu pedriekcuu

IO TIOBO/TY COOCTBEHHOM U Uy>KO1

OuneHo4HbIe CpeacTBa A5 NPOMEKYTOYHOM 8
MBICIIUTEIILHOM 1ESTENBHOCTU

aTTecTalnu
(3K3amen) OP-4. 3naer posb 1 MecTo
0OC-12-15 Dk3ameH B popMe YCTHOTO MaTeMaTHKU B OOIIIEH KapTHHE

HAY4YHOTO 3HAHMUS,

OP-5. 3Haer cTpyKTypy, COCTaB M
JIAIaKTHIECKUE TUHUIIBI COICPIKaHUs
IIKOJIBHOTO Kypca MaTeMaTHKH.

OP-6 yMmeer OCYyIIECTBISTH OTOOP
y4eOHOTO  COZIep)KaHUSI Uil €ro
peamu3alid B pa3iMuHbIX (opmax
OoOydeHHsI B COOTBETCTBUM  C
COBpEMEHHBIMHA  TPeOOBaHMSMHU K
00pa30BaHUIO.

OP-7 Bnageer neiicTBIEM
MPOEKTUPOBAHUS PA3IMYHBIX (POPM
y4eOHBIX 3aHSATHH,

OP-8 Bnageer HaBBIKOM IPUMEHEHUS

co0eceI0BaHUsA




pa3IM4HBIX METOAOB, TPUEMOB U
TEXHOJIOTHI B 00Y4EHUU MaTeMaTHKe.
OP-9. 3HaeT  XapaKTEPUCTUKY
JUYHOCTHBIX, MpEAMETHBIX u
METaIlpEeMETHBIX  PEe3yJbTaTOB B
KOHTEKCTE O0yUeHUsI MaTEeMAaTHKE,
OP-10. Bnazgeet HaBBIKOM
MIPUMEHEHUS Pa3IMYHbIX METO/IOB,
HPUEMOB U TEXHOJIOTHI1 B 00y4eHUH
MaTeMaTHKe.

OP-11 Ymeer oka3biBaTh
MEJarOTUYECKYIO MOAIECPKKY
00y4aromuMcsi B 3aBUCUMOCTH OT HX
00pa30BaTeNbHBIX PE3yIbTATOB;
OP-12  Ymeer  oOpraHu3OBbIBATH
yueOHbIN porecc c
UCII0JIb30BAaHUEM BO3MOKHOCTEHN
o0Opa3oBaTebHOI Cpelbl JUIs
pa3BUTHsI MHTEpeca K MpeIMeTy B
paMKax YpPOYHOM H BHEYPOUYHOU
NeSATEeILHOCTH.

OP-13. Bnageer HaBbIKAMU
OpraHM3allUK U POBEICHUS 3aHITHH C
UCIIOJIb30BAHUEM BO3MOXKHOCTEM
00pa3zoBaTeIILHON CPEIbI IS
JOCTHOKEHHSI 00pa30BaTEeIbHBIX
PE3YNbTATOB U 00ECTICUCHHS KaueCTBa
y4e0HO-BOCIIUTATEILHOTO TIpoIiecca
Cpe/ICTBAMU MAaTEMaTHKH.

OnucaHre OLEHOYHBIX CPEACTB M HEOOXOAMMOro o0OpydoBaHHs  (IEMOHCTPAIMOHHOTO
Marepuaia), a TakK >Ke€ TMpOoIeAypbl M KPUTEPUU OILICHUBAHUS WHIAUKATOPOB JIOCTHIKEHUS
KOMIIETEHIIMM Ha Pa3NUYHBIX dTamax ux (popMHpoBaHUS B MPOIECCE OCBOEHUS 00pazoBaTEIbHOMN
MporpamMmsbl npecTaBieHbl B DOHE ONEHOYHBIX CPEJCTB ISl TEKYIIETO KOHTPOJS YCIIEBAEMOCTH
Y IPOMEKYTOUHOM aTTECTAIlUU N0 TUCHHUILINHE.

Mamepuanwi, ucnonv3yemoie 011 MeKyuie20 KOHMpPOiA yCneeaemocmu

oodyuarowuxca no OucyunIuHe

Matepuarsl A OpraHU3aIiy TeKYIeH aTTeCTallly MPEACTaBIEHBI B 1.5 TPOrPaMMBI.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOYHO20 KOHMPOJIA YCREeeaeMoCmu
o0yuarwuxca no OucyunIuHne

IIpuMepHBIi NepedYeHb BONPOCOB K IK3aMEeHYy
1 cemecTp

CucreMbl JTHHEHHbIX YPABHEHU U MAaTPHLIbI
1. Marpuis! u onepanuu HaJ HUMHU (CBOMCTBa onepaiuii, mpumepsl). Koibiio maTpui.
2. 3nHak moxactaHoBKH. OmpenenuTenb KBagpaTHOW MaTpHIbl. BeraucieHwe omnpenenuTeneit
BTOPOTO U TPETHETO MOPSIJIKA.
3. OcCHOBHBIE CBOWCTBA ONPEACITUTEIICH.
4. MuHopsl U anrebpanyeckue IONOJHEHMs. Pa3iojkeHue ompenenurens MO CTPOKE WU
CTONOIY.
5. OOpatHast MaTpuLa, CIOCOObI €€ BBIYMCICHHUS.



6. Cucrembl nuHEHHBIX ypaBHeHHWUH. COBMECTHbIE W HECOBMECTHBIC, OIPEACICHHBIE U

HEOIPEIEICHHBIE CUCTEMBI IMHEUHBIX YPABHEHUM.

7. 3amnuch M pELICHUE CUCTEMbI N JMHEMHBIX ypaBHEHUH € N MEPEMEHHBIMU B MaTPUYHOU

dopme. [IpaBuno Kpamepa.

KoneuyHoMepHbIe BEKTOPHBIE IPOCTPAHCTBA

1. IIpumeps! u npocreiiiine CBONCTBA BEKTOPHBIX IPOCTPAHCTB. ApU(METHUECKUE BEKTOPHbIE

IIPOCTPAHCTBA.

JIuneiiHas 3aBUCMMOCTb CUCTEMBI BEKTOPOB.

ba3uc n paHr KOHEUHON CUCTEMBI BEKTOPOB.

PaznoxeHnue BekTopa 1o 6asucy.

ba3zuc u pazMepHOCTb KOHEYHOMEPHOT'O BEKTOPHOI'O IIPOCTPAHCTBA.

Panr matpuisl. CriocoObl €ro BHIYUCICHHUS.

Kputepuit COBMECTHOCTH CUCTEMbI TMHEHMHBIX YPaBHEHUH.

DneMeHTapHbIe TPeOOpa30BaHMs CHCTEMbl TMHEHHBIX ypaBHEHHH. [IpuBenenne MaTpuisl K

CTyIEHYaTOMY BuAy. PelieHne cucreMsl JIMHEMHBIX ypaBHEHU MeToI0M [ 'aycca.

9. OgpHopomHas cucTeMa JHMHEHHBIX ypaBHeHHMH. CBs3b pelmIeHUH HEOJHOPOAHON U

aCCOLIMMPOBAHHON C HEW OJHOPOJIHOM CUCTEMBI.

10. IMoxmmpocTpaHcTBa, KPUTEPUH TTOANPOCTPAHCTBA, IPUMEPHI.

11. MoxmpoctpaHcTBO (QyHIAMEHTAIBHOM CUCTEMbI PELICHUH OJIHOPOJHON CUCTEMBI IMHEHHBIX

YpPaBHEHUU.

12. EBxknmnmoBo BekTOpHOE mpocTpaHcTBo. Hopma BekTopa. VYrom Mexay BEKTOpPaMHu.

OpToHOpMUPOBaHHBIH Oa3uc.

JIuHeiiHbIe 0TOOPAaKeHU U JIMHEeHHbIE ONepPaToPbI

1. JluneiiHble OTOOpa)keHUs W JIMHEWHBbIE OINEPaTOpPbl BEKTOPHBIX MPOCTPAHCTB, MPUMEPSI,
IIPOCTEHINE CBOICTBA.

1. Snpo u 06pa3 IMHEHHOTO 0TOOpaKEHUSI.

2. Martpuna nTHHEHHOTO omepaTopa OTHOCHUTEIBHO [TaHHOTO Oas3uca, ee W3MEHEHHe Ipu

nepexojie K Jpyromy 6asucy.

3. CoOcTBeHHBIE  BEKTOPHI W  COOCTBCHHBIC  3HAYCHHWS  JIMHEWHOrO  OIeparopa.

XapaKkTepUCTHYECKOE YPABHEHUE.

N kLN

2 cemecTp
DJIEeMEHTBI TEOPHH MHOKECTB
1. Onepauun HaJl MHOXKECTBAMH, UX CBOMCTBA.
2. MeTo MaTeMaTHYECKON HHTYKITUH.
3. buHapHbple OTHOIIEHMS Ha MHOXeECTBe, HUX cBoilcTBa. Omepauuu Haja OUHAPHBIMU
OTHOLIEHUSIMH.
4. OtHoueHue 3KBUBaJIeHTHOCTH. [locTpoeHne pa30ueHnss MHOXKECTBA 110 SKBUBAJICHTHOCTH.
5. Onpenenenue, mpuMepbl U BHUIbI OTOOpakeHUH (cooTBeTcTBUH, ¢QyHKuuit). Kommnosunums
0TOOpaxKeHwuii, e€ CBONCTRA.
6. ObpatHoe oTobpakenue. Kpurepuii 00paTtuMocTi 0TOOpakeHusl.
OcHoBHbBIE ajiredpanvecKue CTPyYKTyphbI
1. bunapnas anreOpandeckas omnepanus u e€ cBoicTBa. HeWTpanbHble M CHMMETpPUYHbBIE
AIIEMEHTBI, UX CBOMCTBA.
2. Omnpenenenue, NpUMEpPbl M MpOCTEHIINe CBOWCTBA Ipymil. ['pymnmbl MOACTaHOBOK M KIIACCOB
BBIYETOB.
[Toarpynmnsl. CMmexHbIE KIacchl U TeopeMa Jlarpanika.
N3omopdu3mMbl 1 TOMOMOP(U3MBI TPYTIIL.
Ornpenenenne, MpUMEPHI U MMPOCTEHUININE CBOWCTBA KOJIEIL.
[Tonkonbia 1 naeansl KOJabLUA.
ITone kak 4yaCTHBIN ciTydail KOJIbLIA: IPUMEPHI U MPOCTEMIINE CBOWCTBA.

No bk w



8. Ilone koMIuIeKCHBIX uHcen. AunreOpanyeckas Gopma KoMiuiekcHoro umcia. CBoicTBa
ONEepaLK KOMIUIEKCHOTO COTPSKEHUS.
9. I'eomeTpuueckoe TMpeACTaBICHUE KOMIUIEKCHOTO 4YHCA. TpuroHomerpudeckas ¢opma
KOMILJIEKCHOT'O YHCJIa.
10. [leficTBus Ha/J KOMIUICKCHBIMU YHCIIAMU B TpUTOHOMETpu4eckoi hopme. @opmyrna Myaspa.
11. M3BneueHue KOpHEH U3 KOMIUIEKCHBIX YHCEIL.

4 cemecTp
Teopus ne1umocTn
1. OTHoOUIEHUE NENMMOCTH HAIlEJI0 Ha MHOKECTBE IIEJIBIX YHCENI U €ro MPOCTEHllne CBOMCTBA.
Teopema 0 1€IE€HUH C OCTATKOM.
2. HO u HOK uenbix uncen. AnroputMm EBknuaa. BzaumHo mpocTeie yncna.
3. IIpocTeie u cocTaBHbIC YnCIa. beCKOHEUHOCTh MHOXKECTBA MTPOCTHIX YHCEI.
4. OcHoBHas TeopeMa apu(pMETHKHU U CIEACTBUS U3 HEE.
5. OTHOLIEHHE CPaBHUMOCTH IO HATypaJlbHOMY MOJYJII0 Ha MHOXXECTBE IEJBIX YHCENl U €T0
cBoOMcTBa. MHOKECTBO KJIaCCOB BBIYETOB .
enubie qpodu

1. KoHeuHble 1 0€CKOHEUHBIC IICTTHBIE IPOOH.
2. Hawnnydmme npuOnrmkeHus.
3. KBanparuuHbie HPpallMOHATLHOCTH U IICIHBIC IPOOH.

Teopusi cpaBHeHUI

YucnoBble CpaBHEHUS U UX CBOMCTBA.

Konb110 K1aCCOB BBIUETOB MO JAHHOMY MOAYIIIO.

[TonHas u nmpuBeIeHHAs CHCTEMa BBIUETOB.

Oynkuusa dunepa.

Teopems! Diinepa u depma.

CpaBHeHUS C OJJHUM HEU3BECTHBIM.

CpaBHeHus nepBoii crenenu. Kputepuil pa3peummMocTy JIMHEHHBIX CPaBHEHUH.
CrniocoOblI pelnieHus CpaBHEHHH MepBO CTEMEH .

Cucrembl CpaBHEHUM.

[TonrmHOMMANIbHBIE CPABHEHUS 110 IPOCTOMY MOAYJIIO.

CpaBHeHHS BTOPOM CTENEHU MO MPOCTOMY MOAYJIO.

CumBou JlexaHnapa u ero cBONCTBA.

13. KBanpaTuuHslif 3aK0H B3aUMHOCTH.

IMoka3aTenu, nepBoodpa3Hble KOPHU U MHICKCHI

1 [Toka3zaTens uyncna no 3agaHHOMY MoAy 0. CBOMCTBA MOKa3aTeNen.

2 CymiecTBOBaHUE MTEPBOOOPA3HBIX KOPHEH 1O MTPOCTOMY MOJIYIIIO.

3. WNHnekcsl 1 uX CBOMCTRBA.
4
5

CoNoo~LNE

ol
A

ApudmeTndeckne MpUIOKEHUs TEOPUU CPAaBHEHUI: IPU3HAKYU IETUMOCTH.
. ApudmeTndeckre NpUiIOKEHHUs] TEOPUH CPaBHEHUN: UIMHA MEPUOJIa JECITHUHOMN 3arucu
Jpoowu.

5 cemectp
Teopust MHOT04/ICHOB
1. Komnblio MHOTOUWIEHOB OT OJTHOM Hen3BeCcTHON. CTeTleHh MHOTOYJIEHA U €€ CBOICTBA.
2. MHorowieHbl Haja TMoyieM: JeneHne ¢ octatkoM, HOJI MHOTOWICHOB, pa3lioKEeHUE
MHOI'O4JICHAa Ha HCIPHUBOANMBIC MHOXUTCIIN.
3. Teopema be3sy.
4. Cxewma ['oprepa.
5. MHorouneHsl HajJ O0JAacThI0 MEIOCTHOCTU: KOJHMYECTBO KOPHEH, (YHKIMOHATBLHOE U
anredpandeckoe paBeHCTBO MHOTOUJICHOB.
6. dopmanbHas MPOU3BOJHAS MHOTOUYICHA U KPaTHBIE KOPHHU.



7. OcHoBHas Teopema anreOpsl. Pa3noxeHne MHOrouIeHa HaJl MOJeM KOMIUIEKCHBIX YHCel Ha
HETPUBOIUMBIC MHOXKUTEIIH.

8. Teopema Buera.

9. Pemenue ypaBHeHU# 3-ii

10. Pemenue ypaBHeHUil 1 4-if CTENICHH.

11. HenpuBoaumMble MHOTOWIEHBI HAJl TIOJIEM JIEHCTBUTEIIbHBIX YHCEI.

12. HaxoxaeHue palMoHaIbHBIX KOPHEH MHOTOUJIEHA € IeNbIMU K03 puimenramu.

13. HenpuBoaumble MHOTOWIEHBI HAJl TIOJIEM PAllMOHATILHBIX YHCE.

14. AnreOpanveckue pacIIupeHus MojeH.

15. HM36aBieHue ot anredpandeckoil MppalioOHAILHOCTH B 3HAMEHATEIE APOOH.

16. Ilpumepsl reoMeTpUUECKHX 3a7ad, CBOJISIIUXCS K YpaBHEHUSM, Hepa3pelluMbIM B
KBaJIpaTHBIX paJHKaiax.

17. AnreGpamveckue U TPaHCIICHACHTHBIC YUCIIA.

18. TlocTpoeHue Koyblia MHOTOYJICHOB OT HECKOJIBKHIX MEPEMEHHBIX.

19. CummeTpuyecKrue MHOTOUJICHBI.

20. IlpuMeHeHHE CUMMETPUYECKIX MHOTOYJICHOB K PEIICHUIO CUCTEM YpaBHEHUH.

B koHIIe n3yueHust JUCUMITIMHBI T0IBOAATCS UTOTM paObOThI CTY/IEHTOB Ha JICKIIUOHHBIX U
NPAaKTUYECKHUX 3aHIATUAX IyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.
Kpurepun oneHuBanus 3HAHUH 00y4ar0IIMXCS 110 JMCHUNIHHE

Dopmuposanue 6AITbHO-PEUMUH20B0U OYEHKU pabombl 00YYAIOWUXCsl

ITocemenue Pabora Ha
Ilocemenue
N MPAKTUYECKHUX | MPAKTHYECKUX | DK3aMeH
JIEKIIUI .
3aHATHH 3aHATUIX
PazbamtoBka mo | 9 x 1=9 15x 1=15
212 6amnos 64 Gamia
1,2.4,5 BHJIaM paboT OaioB bammos
cemecTpbl | CyMMapHBbIit 9 6annos 24 6anna 236 GannoB 300 6annoB
Makc. oan max Max Max max

Kpumepuu oYyeHueaHusl pa60mbl 06yuai0u;eeoc;z no umoeam cemecmpos

Ouenka Bauasi (3 3E)
«OTIUYHOY 271-300
«XOpOILO» 211-270

«YJIOBJICTBOPUTEIIHLHOY 151-210
«HEYJIOBJIETBOPUTEILHO» 150 u MeHee

6. MeToauyeckune yKkazaHus 1Jisl 00y4aOmMXcs M0 OCBOEHUIO AU CHMILTUHBI

VYcnentHoe m3ydeHHWe Kypca TpeOyeT OT OOYYaromUXCsl TMOCEUIEHHUs JICKIUH, aKTUBHOMN
paboThl Ha NPAKTHUYECKHUX 3aHSATHUSAX, BBITIONHEHHUS BCEX YUEOHBIX 3aJaHHWl TMpEnojaBaTels,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIBLHOM JINTEPATypOH.

3anuch JeKUMM — o1Ha M3 (OpPM aKTUBHOM CaMOCTOATENBbHOM paboThl 00ydarouuxcs,
TpeOyromasi HaBHIKOB U YMEHHsI KPaTKO, CXEMaTHYHO, TIOCIE0BATEIFHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUSI, BBIBOJIBI, 0000IIEHUs, POPMYIUPOBKU. B KOHIlE JeKIMK IpernojaBaTeib
ocTaBisieT BpeMs (5 MHUHYT) JJIsE TOTO, YTOOBI OOydYaromuecs WMETd BO3MOXKHOCTh 3a/1aTh
YTOUHSIOLIME BOIPOCHl IO M3y4yaeMoMy MaTepuany. [3-3a HEIOCTaTOYHOrO KOJIMYECTBA
AyJUTOPHBIX YacOB HEKOTOpbIE TEMBbI HE YAAaeTCs OCBETUTh B IMOJHOM OOBEME, IMOITOMY



[IPENOaBarellb, 0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCUT HA CaMOCTOSTEIIBHYIO
paboTy CTYJEHTOB, PEKOMEHAYs Ty WIK UHYIO JuTepatypy. KpoMe atoro, as gydmiero ocBO€HUs
MaTtepuaja M CHCTEMaTH3allid 3HAaHUM MO JUCHUIUIMHE, HEOOXOIMMO NOCTOSHHO pa30oHpaTh
MaTepHalbl JEKIHH 110 KOHCIIEKTaM M y4eOHbIM nocoOusM. B ciiyuae HeoOxoauMocTu oOpaiarbes
K IIPETNOJAaBaTEIII0 3a KOHCYJIbTalluen.

IToaroroBKa K NPAKTH4YECKHM 3aAHATHSIM.

[Ipy noAroToBKe K NPAKTUYECKUM 3aHATHAM CTYACHT JOJDKEH HM3YyYUTh TEOPETHUYECKUI
MaTepual IO TeMe 3aHATHUsA (UCIOJIb30BaTh KOHCIIEKT JIEKIMHA, U3y4UThb OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C IOIIOJIHUTENBHOM JINTEPATYPOil, TP HEOOXOJUMOCTH JONOJHUTH KOHCIEKT, J1east
B HEM COOTBETCTBYIOIIME 3allUCU U3 JIMTEpaTypHbIX HCTOYHMKOB). B ciydae 3arpyqHeHui,
BO3HUKAIOIIUX INIPH OCBOEGHMU TEOPETHUYECKOTO Marepuaia, CTYIEHTYy CleldyeT oOpamarbcs 3a
KOHCYJIbTallUe K mpenojaBareito. Mg Ha KOHCYJIbTALMIO, HEOOXOAMMO XOpOLIO MPOgyMaTh
BOTIPOCHI, KOTOPBIE TPEOYIOT Pa3bICHEHHS.

B Hauaye npakTUYECKOro 3aHATHUS MIPENOaBaTelb 3HAKOMUT CTYIEHTOB C TEMOM, OIJIalliaeT
IUIaH MPOBEJCHUS 3aHATHSA, BBIIACT 3aJaHusA. B TeyeHue OTBEIEHHOrO0 BPEMEHM Ha BBIIIOJIHECHHE
paboThI CTYJEHT MOXET 00paTUThCA K MPENoaBaTeiio 3a KOHCYJIbTallMeld WK pa3bsicHeHUsAMU. B
KOHIIE 3aHSATHI IPOBOIUTCS IIPHEM BBIITOJIHEHHBIX 33JJaHUN, COOECeTOBAaHHUE CO CTYACHTOM.

Pe3ynpTaThbl BBINOJIHEHHS MPAKTUYECKUX 3[aHUI OLIEHUBAIOTCS B Oajulax, B COOTBETCTBHUHM C
0aJIbHO-PEUTUHIOBOM CUCTEMOI YHUBEPCUTETA.

Iianbl NpaKkTHYECKUX 3aHATHIE (cemecTp 1)
3AHATHE 1. MaTpuubl 4 onlepanuy HAJl HUMHA
1. Jlanbl MaTpUILIbL:
1 0 -1 0 0 -1 0 1

=0 1, lo - {1 o

Berunciouts A + E, BC, CB, A%,
2. BBIIOJIHUTE NEHUCTBUA:

B= ,C=

3 2 -12)(-5 1 11
-15 0|7 -3 8],
-4 1 -9 1 0 4
1
1
-5 |+
0
4
(2, 4 -1)+(-3, -6, 3)
8 7 -4Y-7 6 4
-9 3 5|8 -2 -4,
1 -4 -2)-3 4 3

3. YKaxuTe CyMMy 3JIEMEHTOB NocaeaHend ctpoku matpunbl C = 2A - B, rae

1 2 5 -1 2 -5
-1 4 3 1 6 3
A= 2 5 6 . B= 1 0 3 ,
4. YkaxxuTte cyMMy 3J1€MEeHTOB nepBoro cronbdma marpuiisl C = AB, rae
1 2 5 -1 2 -5
-1 4 3 1 6 3
2 5 6 1 0 3




5. YKaxuTe pasMEpPHOCTU MaTPULl U TPAHCIIOHUPOBAHHBIE K HUM.
-1 2 -5 2

(12345j 1 6 3 4
93 432U gt 0 3 e e,

3AHATHE 2. IlepecTaHOBKHU M NMOACTAHOBKHU
1. KaKI/Ie nu3 CJIGI[yIOIJ_[I/IX COOTBGTCTBI/Iﬁ ABJIAKOTCA ITOACTAHOBKaAMMA. 3aHI/IcaTB IIOACTAaHOBKHA B
CTaHJAPTHOM BHJIC U HAWTU CPEIM HUX PaBHBIC:

(1342j (4213) (1234J
a)2434’6)1234, 3)1423,
(31412) (13423) (12342)
r)21314,n)43123,e)43214
2. BLI‘{I/ICJ'II/ITB HpOI/ISBeI[eHI/Ie IIOACTAaHOBOK:

(123)(123} (123](123] (123}(123]
a)123132,6)231 21313)312321(;[/3)

1234567809(L23456789
r)(965187234j(954317682j
123456728\ (1234586738
H)[24751863)(21368745J
123456 728)(12345¢6 78
e)(86432175)(47135268J(H/3).

3. Haliaute 4€THOCTH y BCeX MOCTAHOBOK M3 3a7aHusl 1 ¥ 2 ¥ y MX IPOU3BEICHUH.

4. Haiinute oOpaTHbIE 1/ BCEX MOJICTAHOBOK U3 3a1aHus 1 u 2. Onpenenure 4€THOCTH OOpPaTHBIX
HOJICTAHOBOK.

3AHATHE 3. OnpenesuTesId M X CBOMCTBA

OcymectBisgercs pa3doop T0MaIlIHero 3aaHus (MpoBepKa OTBETOB, BISICHEHHE BOIIPOCOB).
®dpoHTaATBHO U Y JOCKH pa3duparoTes 3amaun 59, 60, 62, 64 (1 — 3).

UeMy paBeH ONpeaeuTelb MaTPULbI

1 000

1 20 2100

0 2 3 (—1 OJ (0 1J 3 41 2

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

MHTEpaKTUBHBIE (POPMBI - paboTa 110 MUKPOTPYIIIaM: CTYACHTHI COCTABJIAIOTCS B MUKPOTPYIIax 10
TPH YEJIOBEKA, KaXK/IbIM COCTABIISIET MATPHUILy pazMepa 3x3, 3aTeM NEPEMHOKAET MAaTPHULBI IBYX
JIPYIUX CTYAEHTOB B MUKPOTPYIIIIE, BBIUUCIAET ONPEAEIUTEND IOJIyUUBIICHCS MAaTPULIBL, 3aTEM
COBMECTHO IIPOBEPSIOT CBOMCTBO ONPEAEIIATENS ITpou3BeieHu. [Ipyn Hannunu BpeMeHH TOXe
BBITOJIHAETCS ¢ MaTPULIAMU pa3mepa 2x2.

Conep:xanue BHeayIMTOPHOI padoThI CTYICHTA NP NMOAT0TOBKE K 3aHATHIO:

Ne 61, 64 (2).

3AHATHE 4. OnpenesnTesd U UX CBOWCTBA

OcymiecTBisercs pa30op TOMaIIHEro 3a7aHus (IPOBEpPKa OTBETOB, BHIICHEHHE BOIIPOCOB).
OpoHTANBHO U Y TOCKH pa3OuparoTcs 3aaauu 65, 69.

J10Ka3bIBaOTCSl CBOMCTBA OIPEAEIUTENEH, HE JOKA3aHHBIEC HA JICKLIUH.



1 2 3 4

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

1. YUeMy paBeH omnpenennuTesib MaTpUIbl A =
2. BeruncnuTh Npou3BeICHNE U HAUTH ONPEETUTENb KaKI0M MaTPHUIIbl, BXO/ISIIEH B
MIPOU3BEJICHUE, U PE3yJIbTaTa YMHOKECHUS.

2 1 0 3 4 §5 1 0 2 -1 2 1 3 -1
-2 0 -4 2 ||-4 -2 -6 2
1011 32 1 0 2 -1|l2 1 3 -1
%) 5 11){-110 L3 0 6 -3/(6 3 o -3
1 2 2 1 2 1 3 -1
5 3 1 3 30 -4 -2 -6 2 -4 -2 -6 2
1 -3 =20 1 2 2 1 3 -1 2 1 3 -1
5 2 1 4 2 1 6 3 9 -3 6 3 9 -3
B) T) :
3. Beruucaute onpeaenuTenb MaTpULbl
x y 1z x 1 0
101 y 01
2) 5 11 6) (1/3) z 11 .

Conep:xanue BHeayIMTOPHOI padoThI CTYIeHTA NPHU MOAr0TOBKE K 3aHATHIO:

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

Pexomennyemas aureparypa:

Oxynes JI.4. Beicmias anredpa. — CI10.:Jlans, 2009. — 335 c.

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

WnbszoBa J1.3. 3amauHuk-npakTUKyM 1o ainredbpe u teopuu umcen. Yacts II. — YibgHoBck:
Yal'lly, 1999. - 36 c.

3AHATHE 5. O0paTHble MATPULIBI

OcymecTBisercs: pa300p TOMalIHEro 3a7aHus (IIpoBepKa OTBETOB, BHIICHEHHE BOIIPOCOB).
®poHTATBHO U Y IOCKH pa3ouparotcs 3anaun 70 (weuérueie), 71, 72 (1, 2), 73, 74, 75.

1. Haiitu matpuity o0paTHyro K MaTpulle, €CJIM OHa CYIIECTBYET:
1 2 1 4 -8 7
1 2) (1 2) 4 3 -2 2 7 -2
2) -1 -3 .6) 2 4 ) -5 -4 -1 1) (3) -1 2 1 |
1111
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2. Pemiuth MaTpu4HOE YpaBHEHUE:
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-1 -2 1 0
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Conep:xaHue BHeayTMHTOPHOI padoThI CTy/JIeHTA NP NMOATr0TOBKe K 3aHATHIO: Ne 70 (uéTHEbIE),
72 (3).
3AHATHE 6. Pemienue cucrem no npasuiy Kpamepa
Ocymiectaisiercst pa30op TOMaIIHero 3aanus (IpoBEepKa OTBETOB, BHIICHEHHE BOIIPOCOB).
OpPOHTATBLHO U Y TOCKH pa30ouparoTcs 3ana4uu 76 (Heuérueie), 77 - 79
Homaminee 3ananue Ne 76 (uétHbie)
Pexomenayemas nmuteparypa:
Kynukos JI.5I. Anrebpa u reopust uuceinn. — M.: Beicmas mkomna. — 1979. — ctp. 241 — 243.
Oxynes JI.5. Breicmias anredpa. — M.: [IpocBemenue, 1966. — ctp. 164 — 171.

3AHATHE 7. BekTopHble MPOCTPAHCTBA M MOANMPOCTPAHCTBA.
®dpoHTANIBHO U Y JOCKHU pazouparorcs 3amaun 1,2 ( 1-4), 3,5,13 (1-2), 14, 15 (3 -6).
1. BrisicHuTE, 00pa3yeT I BEKTOPHOE MPOCTPAHCTBO MHOYKECTBO BEKTOPOB BUIA
{(a,, 0+B, 0+2B}, o, B € R}.
2. Jloka3aTh, 4TO BEKTOPHBIMU IIPOCTPAHCTBAMU HAJI ITOJIEM JCHCTBUTEIBHBIX YHCEN SIBIISTFOTCSI:
a) apupMeTHIECKOE BEKTOPHOE MMPOCTPAHCTBO,
0) MHOKECTBO MaTpHI] pa3Mepa 3X3 ¢ IeHCTBUTEIBHBIMU KO3 PUITICHTAMH,
B) MHOKECTBO BCEX MHOT'OUYJICHOB CTEIIEHH HE BBIIIIE N,
T') 110JIe KOMIUIEKCHBIX YHCEIT,
1) T0JIe AeMCTBUTEIbHBIX YHCE.
Conep:xaHue BHeAYIMTOPHOIT paGoThl CTYJAeHTA NPHU MOAroTOoBKe K 3aHaTHIO: Ne 2 (5 —8), 4, 6,
13(3),15(1-2).
3AHATHE 8. JInneiinasi 3aBUCUMOCTb U HE3aBUCUMOCTh KOHEYHOI CHCTEeMbI BEKTOPOB
OcymecTBisgercs pa3doop JTOMaIIHEro 3aJaHus (MpoBepKa OTBETOB, BBISICHEHHE BOIIPOCOB).
®dpoHTANBHO U Y JOCKHU pazbuparorcs 3amaun 1,2 ( 1-4), 3,5,13 (1 -2), 14, 15 (3 - 6).
Jloka3pIBarOTCs BCe CBOMCTBA JIMHEWHO 3aBUCUMBIX CHCTEM U3 JICKIUH.
1) BbraucnuTh MTuHEHHYI0 KOMOWHAIUIO a1 + a2 — 3ag ISl CUCTEM BEKTOPOB:
a) a1(1,2,3), ap (1,1,1), a3 (3,2,1);
0) a1(4, 2, 3,-1,5), a»(2, 1, -1, 3, -2), a3 (2,1,-6,10,-11);
B) (1/3) a1(3,-2,4,-1,-1,2), a, (-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) f10)=x"+3, Fo(x) = x* - X8, f5(x) = 8x*+4x°,

(1 ZJ (1 ZJ (3 6]
¢) Ay = -1 -3 Ap= 2 4 A= 3 5)

2. Berancnuth nuHeiHbIe KoMOMHamu ai(1, 0, 1, 2), ax(1, 1,0, 1), a3 (1,1,0,1), a4 (3,2,2,4):
a) a; + 2ap + 3az + 4ay;

6) a, — a; — 3as;

B) — 3a; + ay;

r)a; +ap;+az—ag.

SIBisgeTcs au 3Ta cucTeMa JIMHEHHO He3aBUCHUMOM?

3. OnpenenuTs, KaKue U3 JaHHBIX CUCTEM JIMHEITHO HE3aBUCHUMBI:

a) ai(1, 2, 3),

6) ai (0! 0! O),

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



F) (H/3) 31(4, 2)9 3-2(13 1)9 as ('6’ _6)1

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

e) (1/3) a1(3,-2,4), az (-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),a3(1,1,0,1), as (3,2,2,3), as (2, 1,2,2);

3) (1/3) a1(3, -4, 1,2), ax(1, -1, -1, -1), a3 (0, 0, 0, 0), a4 (4,-3,1,2), a5 (1, -6, 1, 2);
Coaeprxanue BHeayIMTOPHOH padoThl CTYIeHTA IIPU NMOATOTOBKE K 3aHATHIO:
Ne2(5-8),4,6,13(3),15(1-2).

3AHATHE 9. ba3uc u paHr KOHe4YHOil cucTeMbl BEKTOPOB

OcymecTBisercs pa30op TOMalIHEro 3a7aHus (IIpoBepKa OTBETOB, BHIICHEHHE BOIIPOCOB).
@poHTaNBHO U y IOCKH pa3zoupatorcs 3anaun 18 (Heuérnsie), 19, 20, 22, 23 (1).

1. Haiitu panr u 6a3uc cucreMsl BEKTOPOB, BBIPa3UTE BCE BEKTOPBI CUCTEMBI Uepe3 Oa3ucHbIE:
a) a1(1,2,3), a2 (1,1,1), a3 (3,2,1), a4 (4,4,1);

0) ai(4, 2, 3,-1,5), a»(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), a, (-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);

) a3, -4, 1,2),ax(1, -1, -1, -1), a3 (3,-4,1,2), a4 (4,-3,1,2), a5 (1, -6, 1, 2);

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

x) F1(X)=x* 33, £2(x) = x* - X3, f3(x) = 8x*+4x3,

(1 2) (1 2) [3 6}
DA = -1 -3 A= 2 4 Ag= 35

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

No 18 (uérnsie), 21, 23 (2 -3).

3AHATHE 10. Paur maTpuubl.

OcyiectBisgercs pa3doop I0MaIlHEro 3aJaHus (IpoBepKa OTBETOB, BHISICHEHUE BOIIPOCOB).
®poHTATBHO U Y TOCKHU pa3ouparoTcs 3amaun 18 (neuétneie), 19, 20, 22, 23 (1).

Paborta mo MUKpOTpyIIITaM — BEIYHCICHUE PAHTOB MAaTPHI] PA3HBIMHU ITYTSIMH — HA CKOPOCTb.
Bbr4ucnuTh paHTH CIeAYIONUX MaTPHIIL:

1 2 -1 0 3 8 5 3 7 1
1 -1 -1 3 -3 4 6 7 9 11
2 3 2 -1 4 3 0 -1 2 7 1 2 1
2 3 0 1 2 15 11 9 13 19 4 3 =2
2) 1 5 -1 -9 21 . 6) 17 10 2 -5 6 . B) -5 -4 —1,
4 -8 7
2 7 2 111t 3 -1 1 3 o 1 1 1
6 _1 & 0111 _3 _2 2 1 0 1 1
0011 3 _2 0 2 1 -1 0 1
Dyl T 9 000 1) (-1 -1 -1 0) gy -1 -1 -1 0]

CoaepixaHue BHeayIMTOPHOH padoThl CTYI€HTA NPU MOATOTOBKe K 3aHATHIO: Ne 18 (u€THbIe),
21, 23 (2 -3).

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

HaiiTu obiee pemienue cucteMsl U Kakoe-HUOYb yacTHOE perienue. Caenath

ITPOBEPKY.

a)x1—3xp+4x3+2x4=1 0) x1 — 2xp + 8x3+ 3x4 = -1
2x1 + 4%y —3x3+3x4 =1 5x1+ 10x, +2x3+ 11x4 =3




31+ X0 +2x3—x4=0
12x1 + 4%+ Tx3+2x4 =0

9xq + 2Xo + 34x3 +23x4 = 3
Tx1 + 4%, +26x3 +20x4 =4

B) 3X1 + 2Xp + 5x3 + 2x4 + 2x5= 1
2X1 + X +H4x3+ X4 + X5 = 3
Xo—2X3t X4 +Xx5=7
2x1+3xo+ X3+ 3x4 +3x5=0

r) 4x; —4x + 3x3+ 6x4 + 2x5= 1
2X1 2Xo +X3+2x4 +2x5=1
X1 —Xp+X3+2x4+3x5=2
X1 —Xo+3x3+7x4+ 11x5=0

OpOHTATBHO U Y TOCKH pa30uparoTcs 3amaun 39 (HeuérHeie), 40, 41.
Conep:xanue BHeayITMTOPHOI padoThI CTyIeHTA NPHU MOAT0TOBKE K 3aHATHIO:

No 39 (uétHbIe).

B KoHLIe 3aHATHS caMOCTOsITENbHAs padoTa.

3AHATHE Ne 12. Pemienne cucreM JIMHeHbIX ypaBHeHHi MeToaoM I'aycca (oqHOpoaHbIE

CHCTEMBbI)

Haiitn ¢yHIaMeHTanbHYIO CUCTEMY PEIIEHUH IS CUCTEMBI OTHOPOHBIX IMHEWHBIX YpaBHEHHIHA

a)3X1+X2+X3—2X4—9X5:0
4x1+Xp+2x3-3x5=0
Ox1 +2Xo +5x3 +2x4 + x5 =0

6)X1+4X2+X3+2X4:O
6x1+Xp —2x3—3x4=0
5X1 —6Xo —4x3—7x4=0
Tx1+ 8%, +x4=0

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

r) 5x1 + 3%, + X3+ 2x4 + 3x5=0
7X1+ 5%, +3x3 +4x4 + 6x5=0
2x1 +2x2+2x3+2x4 +2x5=0
8x1 +4x, +2x4 +3x5=0

1) 3x1 +2Xp + X3 — 6x4 +2x5= 0
4x1 + X0+ X3 — 12x4 +4x5=0
11x1 + 5% +3x3 —27%4 + 9x5=0
7x1— TXp +2%x3—48x4 + 16x5= 0
5x1 +4xp + X3 —6%X4 +2x5=0

e) 2x1 + 5%, + 6x3+ 8x4=0
X1 +2x,+3x3+3x4=0
X1+ 3%, +2x3+4x4=0
X1 +Xo +5x3+3x4=0
2xX1+ 5%, +4x3+7x4=0

Conep:xkaHue BHeAYIMTOPHOI paGoThl CTYJAeHTA MPH MOAr0TOBKE K 3aHATHIO: Ne 45 (4 — 6),
OC-6.

3AHATHE Ne 13. KoutpoabHasi padota

3AHATHE Ne 14 JInneiinbie onepaTopbl 1 HX MATPHIbI

®dpoHTaTBHO U Y T0CKHU pa3zduparorcs 3amaun 101(1 —2), 102, 103 (3 - 5), 104, 105
OcymecTBisercs: pa30op TOMalIHEro 3a7aHus (IpoBepKa OTBETOB, BBIICHEHHE BOIPOCOB).
BoIsACHUTB, SIBISIETCS JIM TAaHHBIN ONEPAaTOpP JMHEWHBIM. ECIIM 3TO BO3MO>KHO, HAUTH €r0 MaTpULly:
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 + X5 - 6X3, 4X1 - 4X3, 4X1 - 6X3)

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

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

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

Ne 101 (3 —4), 103 (1, 2), 106.

BoIsACHUTSB, SIBISIETCS JIM TaHHBIM ONEPATOp JIMHEHHBIM. ECIIM 3TO BO3MOKHO, HAUTH €r0 MaTpHILy:
e) A(X1, X2, X3) = (6 - 5x7 - 4x3, 3x1— 2X3 - X3, 0) (1/3)

x) 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 - 4X3, x12) (n/3)




M) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3) (1/3)
3AHATHE Nel5. CoO6cTBeHHbIE BEKTOPbHI U COOCTBEHHbIE 3HAYEHUS JIMHEHHBIX ONEePaTOPOB
OcymecTBisieTcs pa30oop JTOMaIIHEro 3a1aHusl (IPOBEPKa OTBETOB, BEISICHEHUE BOIIPOCOB). Y CTHBIM
OTIPOC IO OIPEICICHUSIIM.
@poHTaNBHO U y AOCKH pazoupatorcs 3aaaun 120 (Heuérneie), 121.
Pemarorcs 3amanusi: Haiimute coOCTBEHHbIE BEKTOPBI, COOCTBEHHBIE 3HAUEHUS U COOCTBEHHbIE
MOJMPOCTPAHCTBA  OMEPATOPOB. YKAKUTE alreOpandeckue U TEOMETPHUYECKHE KPaTHOCTH
COOTBETCTBYIOIIMX COOCTBEHHBIX 3HaUC€HUU. BhIscHUTE, Kakue U3 ONepaTopoB MOKHO NMPUBECTH K
JMaroHaJIbHOMY BHJY, a Kakue HeT. B ciydae, eciu 3TO BO3MOXHO, OCYIIECTBUTH IEPEXO0] K
JTUaroHAJIbHOMY BHly, HAMTH COOTBETCTBYIOIIMM 0a3uC M MaTpuUIly mepexoja K JaHHOMY Oa3ucy.
BrinosiHUTE TPOBEPKY.
a) A(X1, X2, X3) = (X1 - X2 - X3, 2X2 - X3, 3X3)
0) A(X1, X2, X3) = (4x1 + X7 - 6X3, 41 - 4x3, 4X - 6x3)
B) A(X1, X2, X3) = (-X1 + 2X3, X1 + X2 - X3, 2X3) (1/3)
r) A(X1, X2, X3) = (X3, X2, X1) (1/3)
1) A(X1, X2, X3) = (5X1 - 2X3, 8X1 + Xp - 4X3, 12x1 — 5X3)
) A(X1, X2, X3) = (X1 + X2 + X3, X1 + X2, X3).

cemecTp 2

3AHATHE Ne 1. MHoO)kecTBAa M oOllepalluy HAl HUMH

Ha 3ansitun 3 yctHO pasbupatorcs 3axaun 1, 4. @poHTaNbHO U y JOCKHM pazOupatorcs 3amaqn 2 (1,
2),3(1-3),7,12(1), 14,16 (1 - 3).

Jomarnee 3amanue Ne 2 (3 —5), 3 (4-6), 5, 6,12 (2), 16 (4 - 6).

Ha 3anstuu 4 ocymiectBisercs pa3dop JoMairHero 3agaHus (IpoBepKa OTBETOB, BBISICHEHUE
BorpocoB). Jlanee pemarorcst Ne 21 (1 —4), Ne 22 (4, 5, 9, 12).

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

Pexomennyemas nureparypa:

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

Kypomr A.T'. Jlekiuu no obmeit anredpe. — M.: Hayka. — 1973. — ctp. 11 — 12.

3AHATHE Nel. ]lekapToBO NpoOU3BeAeHHE MHOXKECTB

OcymecTBisercs pa30op TOMaIIHEro 3a7aHus (IpoBepKa OTBETOB, BBIICHEHHE BOIPOCOB).
®poHTATBHO U Y TOCKHU pa3zbuparotcs 3amauu 26 (1, 2), 27, 29, 30 (1 - 3).

Jomarnuee 3amanue Ne 26 (3 —4), 28, 30 (4 - 6).

Pexomennyemas nurteparypa:

Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mxkomna. — 1979. — ctp. 48 — 49.
I'myxos B.I1., Unes3oBa /1.3. 3amauyHuK-ipakTHKyM 10 anredpe u Teopuu yucen. Yacts 1. —
Vabsuaosck: Yal'TlVY, 1996. —ctp. 9 — 10.

3AHATHE Ne3 CooTBeTCTBHSA, BUAbI COOTBETCTBUI

OcymiecTBisercs: pa300p TOMaIIHEro 3a7aHus (IpoBepKa OTBETOB, BHIICHEHHE BOIIPOCOB).
dpoHTANBHO U Y JOCKH pa3bupatorcs 3amaun 86, 87, 89 (1), 90 (1, 2), 91 (1 —5), 93.
JHomariree 3amanue Ne 89 (2), 90 (3, 4), 92 (6 —9).

PexoMennyemas nurteparypa:

Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mxkona. — 1979. — ctp. 49 — 53.
Koctpukun A.U. Beenenue B anredpy. — M.: @m3mariut. — 1977, — ctp. 40 — 42.

3AHATHE Ne4. Komno3uumsi COOTBETCTBHI, 00paTHOE cOOTBeTCTBHE, PyHKINHU
OcymiecTBisercs: pa30op TOMaIIHEro 3a7aHus (IPoBepKa OTBETOB, BHIICHEHHE BOIIPOCOB).
dpoHTaNBHO U y J0CKH pazbuparorcs 3amaun 88, 89 (3), 90 (5), 96 (1, 2), 99, 100, 101.
Jlomaraee 3amganne Ne 94, 96 (3), 98, 103.

Pexomennyemas nureparypa:

Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mxkomna. — 1979. — ctp. 54 — 64.



Koctpukun A.U. Beenenue B anredpy. — M.: @usmariur. — 1977, — ctp. 42 — 46.
3AHATHE NeS. buHapHble OTHOIIECHUS

OcymecTBisercs: pa300p TOMaNIHEro 3aaHus (IPOBEPKa OTBETOB, BHIICHEHHE BOTIPOCOB).
®dpoHTANBHO U Y JOCKH pa3buparorcs 3agaun 106 (2), 107, 108, 109, 110 (1 — 3).
JHomaninee 3aganue Ne 106 (3), 110 (4 — 16).

Pexomennyemas nmuteparypa:

Kymnukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mkomna. — 1979. — ctp. 65— 70 .
Kypomr A.I'. Jleknuu no o6meit anredpe. — M.: Hayka. — 1973. — ctp. 17 — 20.

3AHATHE Ne 6. I'pynnbl, HOATPYIIbI

1. ITosb3ysich KpUTEPUEM MOATPYIIBI U TEM, YTO MHOKECTBO BCEX JICMCTBUTEIIHHBIX YHACEIT —
rpYIIIa MO CIOXKEHUI0, @ MHOKECTBO BCEX JIEUCTBUTENIbHBIX YKCeN 0€3 HyJIs — Ipyma 1o
YMHOXKEHHIO, OTIPEIETUTE, KAKUE U3 MEPEUUCICHHBIX MHOKECTB 00pa3yIOT IPYIITY OTHOCHUTEIBHO
CJIO’KEHUS, TPYIIIY OTHOCUTEIIbHO YMHOKECHUS:

a) Llenbie uncna; [enwie uncna, kpaTHeie 5; Heu€THbie 1enbie yncia; PannonaabHbIC yncia;

[TonoxuTeIbHBIC PAHOHATBHBIC YHCIIA; palliOHAIbHBIC yncia 6e3 0; M = {a +b V2 ,Tae a, b
€Q}, A={1,-1,0},C={3" nez}.
0) HarypanbHble 4yrcia; 1enble yhcia, KpaTabie TpéM; YeTHble nenbie unciaa; D= {Sk — 1, k € Z},

A = {k* k €Z}uppaumonansusie uncia, B= {1, -1}, M={a+b V3 ,rae a,b €Z}, C= {3", n €z}
2. Onpenenute, KakKue U3 HAMICHHBIX B 33JJaHUU | TPYII SBISIOTCS HOATPYIIIAMH APYTUX TPYIII
U3 TOTO JKE 3a/IaHHUsI.

Homamnee 3aganue Ne 131 (u€tnbie).

3AHATHE Ne 1. Knaccel cmexcnocmu zpynnsl no noozpynne
3anaHus 1711 CaMOCTOSITEIbHOTO PELICHUS:
1. JIaHBI 11OJICTAHOBKH:

(12 3J (12 3) (1 2 3) (1 23]
ao:123,&1:132&2:231 a3:213

(123J (123)
a4:312,a5:321

Haiitn Bce moarpynmnsl ¥ Bce HOpMaJbHbIE JIEIUTENN TaHHOM Ipynisbl. [IoCTpONUTH neBbIE U paBbIe
KJIACCHI CMEKHOCTH I10 BCEM HETPUBHUAIIBHBIM ITOATPYIIIIAM.

2. JlaHbl MaTpULIbL:
(0 I J ( O 1]
B = 1 0 , C = _1 0 y

[1 0] (—1 OJ
g=\0 1,A:o —1,

Haiitu Bce moarpynmel ¥ IIOCTPOUTBH JIEBBIE M IIPaBbIe KJIACChI CMEXHOCTH II0 BCEM OJTHUM
MOATPYIIIIAM.

3. HaiiguTe Knacchl CMEXHOCTH aAIUTUBHOM TPYMNIIBI BEKTOPOB IJIOCKOCTH, BBIXOASIIMX U3 Havaja
KOOpJIMHAT, 10 MOJArPYMIE BEKTOPOB, JEKAUIMX Ha (UKCHPOBAHHON MpPSIMOM, MPOXOJAIIeH uepes3
Ha4yaJlo KOOPAMHAT.

3AHATHE Ne 8. Hopmansnosie denumenu cpynnwl

3aaHus 11 CaMOCTOSITENIBHOTO PEIICHUS:

1. Jlokaxkxure, YTO MHOXKECTBO CAMOCOBMEIIEHUH MPaBWILHOTO TPEyrojbHHKa 0Opa3yeT rpymiLy.
Halinure Bce moarpynnsl faHHOW rpynnsl. HaiiauTe neBbie M npaBble KIACChl CMEXKHOCTH 10 BCEM
NOArpynnaM. Y KaKuTe T€ U3 HUX, KOTOPBIE ABIISIOTCS HOPMaJIbHBIMU JACTUTEISMH.



2. JlokaxxuTe, 9TO MHOXKECTBO MOBOPOTOB KBajpara 0OpazyeT MOATPYMIY €ro CaMOCOBMEIICHHIA.
Haiinute neBble M mpaBble KiIacChl CMEXKHOCTH. SIBIsieTcss 1M 3Ta MOATPYyNNa HOPMaJbHBIM
JIEIIUTETIEM.

3. Jloka3atb, 4TO MHOXXECTBO BCEX YETHBIX IOJCTAHOBOK YETHIPEXDIEMEHTHOIO MHOXECTBA
o0pa3zyeT MHOATPYIIY BCEX IMOJICTAHOBOK JAaHHOTO MHOXKeCTBa. Jloka)kuTe, 4TO OHa SIBISETCS
HOpMaJIbHBIM AenuTeneM. [loctpoiite pakroprpynmy.

3AHATHE Ne 9 T1osie KOMILIEKCHBIX YK Cell, ajiredpanyeckasi popma KOMILIEKCHOTO YHCJIa
OcymecTBisercs: pa30op TOMaIIHEro 3aanus (IPOBEPKa OTBETOB, BHIICHEHHE BOIIPOCOB).
®poHTATBLHO U Y TOCKH pa3ouparoTcs 3amaun 159, 160, 161, 162 (1), 163 (1), 165, 167.
JHomarmnee 3amanue Ne 162 (2), 163 (2), 166, 167 (8 — 12).
Pexomenayemas nureparypa:
Kynukos JI.5I. Anre6pa u Teopust uucen. — M.: Beicias mkomna. — 1979. — ctp. 157 — 163.
Oxkynes JI.A. Beicmas anredpa. — M.: [Ipocsemenue, 1966. — ctp.8 — 21.
3AHATHE 10. I'eomeTpuyecKuii CMBICJI M TPUTOHOMeTpHYecKas (popMa KOMILIEKCHOTO
yHciaa
OcymectBisgercs pa3doop I0MaIlIHEro 3aJaHus (IpoBepKa OTBETOB, BHISICHEHUE BOIIPOCOB).
DpoHTATIBHO U Y TOCKHU pa3zduparoTcs 3amaun 168, 173, 175 (1 —4), 179 (1 - 3), 180, 181 (1 - 3,
6), 187 (HeuétHbIe).
Homamnee 3ananue Ne 175 (5 —8), 179 (2), 181 (4, 5, 7, 8), 187 (u€tHble).
Pexomennyemas nureparypa:
Kynuxos JI.5I. Anrebpa u reopust uucen. — M.: Beicias mkomna. — 1979. — ctp. 163 — 169.
Oxynes JI.5. Beiciias anredpa. — M.: IIpocsemenune, 1966. — ctp. 21 — 24.
3AHATHUE 11. JleiicTBusi HaJ YMCJIaMH B TPUTOHOMeTpUYecKoii gopme.
OcymecTBisgercs pa3doop T0MaIlIHEro 3aaHus (IpoBepKa OTBETOB, BHISICHEHUE BOIIPOCOB).
®OpoHTATIBHO U Y TOCKHU pa3zduparotces 3amaun 189 (4 —6), 190 (1, 2), 192 (1, 2, 7, 8), 193, 194,
198, 199.
1.BprunricnuTe ¢ MOMOIIBIO MTEpexo/ia K TPUTOHOMETPUYECKOH Gopme:

1 1., 72 6

C iy o+
47476 6 :6)(6+2iV3)(-3-3i)
1+i —2+i2./3 §—i£)10
p) 3+i3V3, oy 1+iVB . 2 2

(V3-i)*(L+i)°  (i++3°
) (1+i,/3) ;g)a—nﬁ_
2. Haiinute KOpHHU n-oii cTenenu us3 1
ayn=3;6)n=4; B)n=2;1)n=06.
3. Beraucnute u pe3yapTaT NMpeACcTaBbTE€ B TPUTOHOMETPUUYECKOH popme:

/3—3i [Z2-2i 5/ 1-i 3f—1+i
a) |+\/§ 6) i—1 ;B) —2+2i\/§; I‘) 1+\/§|

5

V3 _1,
o) 2 2

)6

4. BeruucnuTe U pe3ynbTaT MpeICTaBbTe B allre0pandeckoit popme:

a) V=3+4i. 6) 15+ 8i

b

5. Pemnre ypaBHEeHMUS:

a) x> +2x +3=0;

6) x* — 6x° + 25 =0;

B)x2—(3+2()x +5+i=0;

r) ZZ+27=3+2i;

Jlanee yKka3bpIBatOTCS 33aHUS TI0 TIOCOOUIO



WnbszoBa [1.3. 3agauyHuK-IpaKTUKYM 110 anredpe u reopuu uucen. Yacts 2. — YibsHosck: Yal'IIV,
1999. - 36 c.

3AHATHE Ne 12. Ilopsaook rnemenma 6 zpynne

3amaHust U1 CaMOCTOSTEIIbHOTO PEIICHHS

Haitaure nopsigku Bcex 3JIEMEHTOB:

a) B aJIMTHBHOM TPYIIIE KIACCOB BHIYETOB 10 MOAYIIO 8 (Zs),

0) B aIAMTHBHOM IPYIIIIE KJIACCOB BBIUETOB IO MOy 9 (Z),

B) B MYJbTHIUIMKATUBHOM TpyIIE BCEX KJIACCOB BBIYETOB MO Monymo 5 (Zs) 0e3 Hyns
(mpeaBapUTEIHHO IPOBEPUTH, YTO ATO MHOKECTBO SIBJIECTCS TPYIIION MO0 YMHOXEHHIO)

I) B MYJIbTUIUIMKaTUBHOM TpyINIEe BCEX KIACCOB BBIUETOB Mo Mmoayinto 7 (Z7) 0e3 Hyms
(mpeaBapUTEIbHO IPOBEPUTH, YTO ATO MHOKECTBO SBIIETCS TPYIIION MO0 YMHOXKEHHUIO).

3AHATHE Ne 13. luknuueckue zpynnut

3anaHus 1Ji1 CaMOCTOSITENIbHOTO PELICHMUS:

1. Haligute nopsiiok Kakaoro 3J€MEHTa B MYJIbTUIUIMKAaTUBHOW IpYyIIE KOPHEH CTENEeHH n u3 1.
BolsicHUTB sBJSIETCS U 3Ta TPYIIA HUKINYECKOW, HATH 00pa3yrolIie 3J1€MEHTHI.
ayn=5,0)n=6, B)n=8, 1)n="7.

2. Jloka3aTh, YTO aJINTUBHAS I'PYIIA LEIbIX YUCEIN - IUKINYECKas.

3. JlaHbI IOJCTAaHOBKH:

1 2 3 1 2 3 1 2 3
12 3 1 3 2 _2 31
ap— Jal_ 9a2_
1 2 3 1 2 3 1 2 3
_\2 13 31 2 _\3 21
a3 = , A4 = , a5 =

BoisicHuTb, SIBISI€TCS JIM TaHHAS rpyIna QUKInYeckor. HailTu Bce €€ HMKIMYecKue MoArpyIibl

3AHATHE Ne 14, Konvua u uoeanvt
3anaHus A1 CAaMOCTOSTENIbHOTO PEIICHHS:
BrisicHuTe, SBISIOTCS JIM WeaJIaMU B JIAHHBIX KOJIBIIAX (2, b — MpOW3BOJILHBIC JNEHCTBUTEIILHEIC
qrcia) ciaeayIoie MHOKECTBA:
a) IeJIbIe YHCIa B KOJIBIIE KOMIUICKCHBIX YUCEIT;
0) KOMIUIEKCHBIC YHCTIa BUIA a + ai, T/ a ACHCTBUTEIHLHOE YUCIIO, B KOJIBIIE KOMIUIEKCHBIX YHCET;
a a

a a
B) MHOXXCECTBO MaTpull BUaa B KOJIBIIC MaTpuIl BTOPOTO MOpAIKa,

T Q
S T

l") MHOXXCECTBO MaTpull BUaa B KOJIBIIC MaTpuUILl BTOPOTO MOpAIKa,

N
N

o

b
,21) MHOXXCECTBO MaTpHUll BUaa B KOJIBII€ MAaTpHUI[ BTOPOIro MmMopsAaKa,

Q
o

€) MHOKE€CTBO MaTpHI] BUJA 00 B KOJIb1I€ MATPUI BTOPOTO MOPSAKA
3AHATHE Ne 15. Konmponvhan paboma

4 cemecmp
3AHATHE Ne 1. Memoo mamemamuueckoi uHOyKyuu
Jlokazath paBeHCTBA IS TFOOOTO HATYPAIBHOTO N: /3
n(n+1) n(n+1)°
a)l+2+..+n= 2 B)13+23+...+n3: 4



n(n+1)(2n+1)

6)12+2°+ ... +n°= 6 : )1+3+5+...+@2n+1)=(@+1)>
Jlokaxxute, 94TO JUIsl TIOOOTO HATYPATBHOTO N

a) n®-n IIEIATCS Ha 3.

6) n’ — n genures Ha 7

B) 32" + 2™ nenurest Ha 7

3AHATHE No2. IIpocmpule u cocmagnute uucia. Omuouienue 0enumocmu.
HoxazarenbctBo cBoMcTB nenumoct. HOJl u HOK.
1. BI)ISICHI/ITI), SABJIACTCA JIM YUCJIO MPOCTBIM HUJIM COCTABHBIM. Ecan ynucno COCTaBHOC, TO Pa3JIOKUTH

€TI0 Ha MPOCTHIC MHOXKUTCIIN
a) 6643 6) 1769 B) 997 1) 2520
1/3 1) 6497 €)1817 %) 6600 3) 3551

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

3. Hatitu Bce mpoctsie uncna mexay a) 2320 u 2350 6) (n/3) 2640 u 2680

4, Jlokasatk, 4TO BCSIKOE MPOCTOE YHCIIO, OoJbIlee 3, mpencTaBuMo B Buae 6k + 1

5. HaiizuTe Bce BO3MOJKHBIE 3HAYSHHS POCTOTO YHCIIA P, €CIIH H3BECTHO, uTo 4p® + 1 1 6p + 1 — ToKe IpocTHIe.
6. HaiinuTe Bce BO3MOXHBIE 3HAUEHMSI IPOCTOTO YUCHA P, €CIIU U3BECTHO, 4TO p + 10 — mpoctoe u p + 14 —
MPOCTOE.

7. JloKa3aTh, 4TO €CIH P — IPOCTOE YHCIO, p > 3, To (p> — 1) : 24

3AHATHUE Ne3. IIpocmule u cocmagHble uucna
1. Boisicuure, siBnsercs v yuciio 2237 (113) npocThIM HIIM COCTaBHBIM.
2. IToka3aTp, 4TO MpH JOOOM HATypalbHOM n > 1, 9uCIo n* + n? + 1 cocrasuoe.

3. Hoxa3aTh, YTO NpPH BCAKOM ULEJOM f
a) n®—n peautca Ha 3;
6) n*—n aenutca Ha 5;
‘B) n'—n peauTca Ha T,
r) n''—n penurca uHa 11;
n) n'®*—n geantcs na 13.

4. IokasaTts, 4TO NMPH BCAKOM LEJOM mn
a) 35" — 25" neaurca Ha 35 (3decb n = 0):
6) n®—5n®+4n meaunrca Ha 120;

B) n*+4-3n--5 He genurca Ha 121,

3ansaTue 4. Yncaosbie GyHKINH.

1. HaliTu Koim4ecTBO U CyMMY HaTypajibHbIX Aenuteneit uncia 360, 957 (n/3 uucna 750, 375).
2. Haiinure HOJl u HOK uucen 360 u 504.

3. CymmMma nByx umucen 667, a ornomenne ux HOK k HO/I paBno 120. Halitu 5t1 uncna.

4. HaiiguTe 11€10€ NOJI0KUTENBHOE YHUCIIO, 3HAsA, YTO OHO UMEET /IBa NMPOCTHIX JAEIUTEINS, YUCIIO
BCEX JISUTENICH paBHO 6, a cyMMa BCex JenuTenneid — 28.

5. Yucno N umeer aBa IpOCTHIX AEITUTEN, N? umeer 15 Pa3JIMYHBIX HATYPAIBHBIX JEIUTEIICH.

Ckounbko jenuTeneii umeer N (otBer 28)

3ansaTusa 5. CucreMbl BbIYETOB.

1. HanucaTh MONHYIO ¥ NPUBEAEHHYIO CUCTEMY HAaUMEHBIINX NOJIOKUTENbHBIX U HAUMEHBIIINX 110
a0COTIOTHOW BETMYMHE BbIUETOB 110 Moayito 10 (o moayimo 12).

2. [Tokazatb, 4TO yKciaa 00pa3yroT MOJHYIO CUCTEMY BBIUETOB

a) 25, -20, 16, 46, - 21, 18, 37, -17 o moxyto 8.



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

3. TlokasaTh, 4TO Unciia 00pa3yoT NMPUBEIEHHYIO CHCTEMY BBIUETOB

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

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

4 UzBectHo, yto uucna 2077 u 100 mpu neneHuM Ha HATypajJbHOE YKCIO a JaeT HEKOTOpOe
HATypaJIbHOE YaCTHOE U OJJMHAKOBBIM HAaTypalbHbIN ocTaToK. HaliuTe Bce Takue a.

5. Hamucartp 3 Bua (HauMeHbBIIME HEOTPHIATEIbHBIC, HAOOJIBIUE HETIOIOKHUTEIbHBIC,
HAaUMEHbIIINE MO0 a0COIOHOM BEIMYMHE) KaK IMOJTHOM, TaK U MPUBEACHHON CUCTEMbI BHIYETOB

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

3ansTue 6. Llenubie 1poou.

4. Paznoxwure B nienuyro n1pods 13/67, 99/170.

5. IlpeacraBwTe nenHyo apods [2; 1, 1, 3, 1, 2| (|3, 2, 2, 7| B Buae OOBIKHOBEHHOM.
1043 3953

6. C IIOMOIIBIO PA3TIOKEHNS B IIEIHYIO Apo6b cokparuts 3427 871

3anstue 7. ®ynkuus Jiljiepa.

1. Haittu pynkuuto Ditnepa ot uucen: 375, 720, 17, 31, 5-7-13, 3

2. Yucno uMeeT JBa MPOCTHIX JEIUTENS, pa3HOCTh MEKIY KOTOpbIMH paBHa 2. DyHKIUsA Diinepa oT
ymcia pasHa 120. Haiigure 310 unco.

3. CKOJIBKO CYILIECTBYET IMOJOKUTEIbHBIX MPABUIBHBIX HECOKPATUMBIX ApoOel co 3HaAMeHaTeleM
16.

4. HaifTu KOTU4eCTBO HATYpaJbHBIX yucell, MeHbIHNX 300 U UMEIONINX ¢ HUM HauOOJbIINNA 00IIni
JenuTens uynuciio 20.

5. Haliti ocTaToOK OT AEJIEHUS:

a) 109°*° Ha 14 6)439*" Ha 60 B)3¥+7*mall

I3 1) 385 Ha 45 1) 293%™ na 48 (oTB.29) €) 3104+ 5% a7,

6. Haiitu nocnennue e undpel yucia 210

3ansaTue 8. JIuHeiiHbIe CPABHEHHSA C OJHUM HEH3BECTHBIM

1. IIyrém mcnpITaHUM HAUMEHBIINX HEOTPULIATEIbHBIX BEIYETOB HAUTH PELICHUS CPABHEHUN:
a) 5x°—15x +22=0(mod 3) 6)x*+2x+2=1(mod5) - ors. 1, 2.

2. PemmTh cpaBHEHUS IO IPOCTOMY MOJYJIIO HA OCHOBAaHUH MX CBOICTB:
a)12x=1(mod7); ©6)6x=3(mod7); B)6X+5=1(mod7)

JI/3 r1)6x+5=6(mod7); n)3x+4=2(mod5); e) 15x +4=7 (mod 11)
3. Pemuth cpaBHEHUs ciocoboM Ditnepa:

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

4. PemnTh cpaBHEHUS:

a) 20x =10 (mod 25); ©0) 5x =7 (mod 10); B) 10x =25 (mod 35)

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

Ors. 2,7,12 HET 17,35

4. Pemuth cCpaBHEHMS MOJIB3YSICh PA3JIOKEHUEM B LIEMHYIO IpOOb

a) 37x =25 (mod 117) Ots. 7; 0) 143x =41 (mod 221) — peuieHuii HeT

B) 113x =89 (mod 311) Ots. 46; r) 221x =111 (mod 360) ots. 51.

3ansaTue 9. Heonpenenénublie ypaBHeHHs NIEPBOil CTENEHH € IBYMSI HEM3BEeCTHBIMH.
a)3x +4y=13 0) 81x —48y =133 B) 26x + 34y =13

/3 1) 8x—13y=63 n) 45x - 37y =25 e)39x — 22y =10

Ote. x=3+13t,y=8t-3 x=17+37,y=20+45t x=22t—2,y=239%4.



2. Jlns mepeBO3KH 3epHa UMEIOTCS MeIiky, BMematomnue B ceds 60 kr wim 80 xr. CKOIbKO HYKHO
TEX U Jpyrux st nepeBo3ku 440 kr?

3. Ckonbko 6unetoB 1o 30 u 50 p. MokHO KynuTh Ha 1490 p?

4. CraButcst BomonpoBoJ JiuHHOW 105 M, umerorcs Tpyosl 3 M u 4.5 M. CKOJIBKO HY)XHO TE€X H
npyrux tpy0? (12 map pereHuit).

5. CkoJIbKO KOHBEPTOB 1O 3 ¥ 4 p. MOXHO KynuTh Ha 50 p? (4 mapsl penieHuit).

3ansatue 10. CuctemMbl JIMHEHHBIX CPABHEHHI ¢ OJHUM HEM3BECTHBIM

1. Pemnts cucreMsl cpaBHEHUN
a) x =4 (mod 5)
x =1 (mod 12)
x =7 (mod 14)
0) (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) (n/3) 4x = 3 (mod 7)
5x =4 (mod 11)
11x =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)
k) 5x =1 (mod 12)
5x =2 (mod 8)
7x =3 (mod 11) (1/3)
3ansaTue 11. Henuneiinbie 110QaHTOBbI YPABHECHHUS
Pemmuts B LEJIBIX YUCIIaX YPaBHCHUS:

a)y2—2xy—2x=6 6)2X2—11xy—12y2:17

B) 35xy +5x - Ty =1 r)x2—3xy+2y2:3
1.1 1

m* Vo e)xy+3x—5y+3=0

3ansTue 12. [loka3aTejm U HHIAEKCHI YUCe] 110 JAHHOMY MOAYJIIO.

1. IIyTem ucnpITaHM HAMTH BCE MOKA3aTeNN, KOTOPBIM MPHUHAIEKAT YACIa OT 2 10
M — 1 B3auMHONPOCTHIE C M.

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

2. Haiitu uncno nepBooOpa3HbIX KOpHEH U HAUMEHBIIUH U3 HUX IO MOJTYJIIO
a) 19 6) 23 B) 31 r)43.

3. CoctaBbTe TAaOIUIIBI MHACKCOB U aHTUUHJIEKCOB 110 MOJTYITIO

a) 29 1o OCHOBaHUIO 2

6) 23 o OCHOBAaHHUIO 5

4.HaiiTn noka3aTeny B CpaBHEHUX

a) 59=1 (mod 7)

6) 5%=1 (mod 11)

B) 8 =1 (mod 13)



r) 239=1 (mod 41)

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

1. Haiitu (myTeM BO3MO>KHO 60Jiee MPOCTHIX BBIUMCICHMI) TOKa3aTeNb, KOTOPOMY MPUHAICHKUT

a) 7 mo Moy 43

0) 5 mo moxymo 108

2. Haiitu Bce nepBooOpa3Hbie KOpHH 110 Moayisim 17, 289, 578
3. CocTaBuTh TaOJIMIIBI HHACKCOB U aHTUHEKCOB 110 Moayio 13. C nmomMoripio

TabIHIB PEHTh cpaBHEHKe: 2X° = 5 (mod 13), 10x= 7(mod 13).

4. [Tonp3ysch Tabaumel HHASKCOB, yKa3aTh YHCIO PEUICHUN CPaBHEHHS

a) x*° =79 (mod 97)

6) x>> = 17 (mod 97)

B) x™ = 46 (mod 97)

r) 3x™2 = 31 (mod 41)

1) 7x’ =11 (mod 41)

e) 5x*° = 37 (mod 41)

WNunexcupoBaHueM pemuTh CpaBHEHUS

a) 2* =7 (mod 67)

6) 13* =12 (mod 47)

B) 16" =11 (mod 53)

r) 52* =38 (mod 61)

) 12*=17 (mod 31)

) 20" = 21 (mod 40)

k) 15x =31 (mod 37)

3) 18x =4 (mod 29)

n) 125x =7 (mod 79)

K) 7x =6 (mod 17)

3AHATHE Ne 14. Cumeon Jlexcanopa

Pemnre cpaBHEHHE

(@) x> — 2x2 + 1 = 0(mod3);

(b) x7 + 4x — 3 = 0(mod5);

(c) x8 — 6x% + 2 = 0(mod7),

(d) x6 + 6x — 2 = 0(mod3);

(e) x6 — 11x? + 3 = 0(mod5);

() x” + 4x + 5 = 0(mod7).

3AHATHUE Ne 15. Konmponvnasa paboma.

5 cemectp

3AHSTHE Nel. Teopusi 1eJIMMOCTH B KOJIbLie MHOTO4JICHOB

1. Pa3nenuts MHOTrOWIEH f(X) Ha MHOTOUIEH g(X) C OCTaTKOM. BhInucarh COOTBETCTBYIOIIYIO
TEOPEMY O JIEJIEHUH C OCTATKOM.

a) f(x) = 2x°— 5x° — 8x, g(x)=-x>+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. JIokaszaTbh CBOMCTBA JSCTUMOCTH MHOTOUYWICHOB B 0€CKOHEYHBIX MOJISX:

a) Kaxip1if MHOTOWIEH J1enuTest caM Ha cebs;

6) Eciiu MmHOrouneH f(x) aenutcs Ha MHOTOWIEH g(X), a g(X) aenutcs Ha f(X), TO 3TH MHOTOUJIEHBI
ACCOLIMMPOBAHBI (OTIMYAIOTCS APYT OT APYra Ha MOCTOSHHBI MHOXKUTEIB);

B) Ecim f(x) nmenmtcs Ha g(x), a g(x) nenutcs Ha h(x), To MHOrowieH f(x) nenurcs Ha h(x);

r) Ecnu f(x) u g(x)nensites Ha h(x), To 1 UX cymMMa, pa3HOCTh M pou3BeAeHue faensarcs Ha h(x);



1) Ecnu ogue u3 MHOXMTENEH B Mpou3BeneHNH AenuTcs Ha f(X), To u BCE nmpousBeneHne AeIuTCs
Ha f(X);

€) Ka)/Iblii MHOTOWIEH JICIUTCS Ha JTI00YI0 KOHCTAHTY, OTIIMYHYIO OT 0.

Conep:kaHue BHeayIUTOPHOM padoThI CTYJ€HTA NPH NMOATO0TOBKE K 3aHSATHIO:

Nel (B, 1)

Pexomenayemas qureparypa:

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

Kypom A.T'. Kypc Beicmieii anre6psl. — CI16.:Jlanb, M.: ®usmartknuka, 2007. — 432 c.

3AHSTUE Ne2. Han6oabmuii o0muii geaureab MHorowienos (HO/l) 1 HauMeHblIliee o01ee
kpatHoe (HOK) mHorowienon

1. Haiitu HOJ] 1 HOK muorounenos f(x) u g(x).

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

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

B)f(x)=x5+x4+3x3 +4X2+4X+2,g(X):X5+2X4+3X3 +6x2+6x +2

) fx)=x"+6x°+2x° +3x°+6x+ 1, gx)=x"+ 6x* +4x° +4x + 6

2. Haiitu HOJI muorounenos f(x) u g(x) u mogo6pathk Takue MHOTOWICHBI ¢(X) 1 [1(X), 4TOOBI
HOJI(f(x), £(x)) = f(x) $(x) + g(x)11(x):

a) f(x) = x* +x3 +2x%+x + 1,g(x)=x3—2x2+x—2;

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

B) f(x)=x3—X2—4x—6, g(x) =x®+x°—10x—6

Nfx)=x"— xX°+2x°-2x+2, gx) =x*+2x* + 7x* + 2x + 6

1) f(X):X4+X3—3X2—6X—3, g(x)=x3+2x2+2x+ 1

) f(x)=x"+x>-3x* +2x3 +4x -2, g(x) =x* + 3x* +x® + 6x° +4x + 6

x) f(x)=x3 +3x+3,g(x)=xz—x—2

3) f(x)=x> +x+ 1, g(x) =x*+3x +2

Coaep:xaHue BHeayIMTOPHOH PadoThI CTYy/I€HTA MPHU MOATOTOBKE K 3aHATHIO:

Ne 2 (n, e, x)

3AHSATHUE Ne3. Cxema I'opuepa

1. ITonw3yscek cxemoii I'opuepa, pazaenuts f(X) Ha (X — a)
a)f(x)=x"-3x3+x—-1,a=2

6) f(x)=9x>+ 8x*— 10x, a=—3 (1/3)

B) f(x) =4x°+x% a=—1—i

2. [Monb3ysce cxemoit ['opHepa, HaliTh 3HayeHue f(X) B TOUKe a

a) f(x) =x"+3x"+2x* ~8x +40,a=-3

6) f(x)=x"— 33+ 6x°— 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+i)x — (2 — 2i) (a/3)

r) f(x) = 3x°—2x*+ 6x>— 8x + 11, g(x) = 2x + 3 (w3)

4. Paznoxuts MHOTOWIeH f(X) o creneHsM (X — 2) U HailiuTe 3HaYeHHe MHOTOYJIeHa U BCEX €ro
MPOU3BOJIHBIX TIPH X = 2.

a) 2x°—x3—2x%—6x+ 10

6) 4x°—2x% + 5x — 1 (a/3)

5. Ionw3ysice cxeMoil I'opHepa, pacKpbITh CKOOKH (pa3sIoKUTh MO CTEMEHSIM X)
a) (x +3)" =3(x +3)°+5(x +3) -2

6) 2(x — 3)8 + 7(x — 3)° + (x = 3)* = 5(x — 3)* + 4.

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



Ne16,Ne206,Ne3(B,r), No4 ©.

Pexomenayemas aureparypa:

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

Kypom A.T'. Kypc Beicmieii anre6psl. — CI16.:Jlanb, M.: ®usmartknuka, 2007. — 432 c.

3AHSATHUE Ne4. Teopema besy

1. IToka3zate, 4to eciau MHOrowIeH f(X) ¢ nenpiMu ko3 puImeHTaMy MPUHUMAET TP X PaBHOM 1, 2,
3, 4 3HaueHUs paBHbIE HEKOTOPOMY IIPOCTOMY YMCIIy P, TO OH HE MOXET IPUHUMATh 3HAUE€HUE 2p
HU TIPU KaKOM IEJIOM X.

2. MuorouneH f(x) npu nenenuu Ha (X — 1) gaér ocrarok 1, mpu nenenuu Ha (X — 2) g1aéT 0CTaToK 3,
IIPH JIeJIeHUU Ha (X — 3) oCTaToK 5 W 1pH JesieHnu Ha (X — 4) octaTok 6. HaliTu ocTaToK OT neneHus
f(x) Ha mpomsBeaenue (x — 1)(x —2)(x — 3)(x — 4).

OtsBer: (-1/6))(3 +x%2+ (1/6)x

3. Haiitu octaTtok oT nenenust MHorowieHa f(x) =1+ x + X0+ x +xM +x
a) x—1

6) x>+ 1

B)x'—1

OtgeTtsl: a) 6x + 1, 0) 1; B) 3x% +3x + 1.

4. Haiitu 3naueHue f(x) B Touke a

a) f(x)=x"+3x"+2x* ~8x +40,a=-3

6) f(x)=x"— 3+ 6x2— 10x + 16,a = (1/3)

B) f(x) =3x* —x +300i,a=—3 +i

5. MokaxuTe, 4To eciu k — kpaTHoe 3 HaTypallbHOE YUCIIO, TO x*+ 1 genures Ha x> — x + 1.
Copep:xaHue BHeayIMTOPHOI paGoThl CTY/JAeHTAa NMPH MOATOTOBKE K 3aHATHIO:

Ne 3 (B), Ne 4 6.

Pexomennyemasi iuTepartypa:

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

Kypomr A.T". Kypc Beicieii anre6pst. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. —432 c.
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3AHSATHE NeS. IIpuBoanMbie 1 HENPUBOANMBIC MHOT04YJICHBI
1. Pa3noxxnuTh Ha HCIMIPUBOAUMBIC MHOXKHUTCIIN HAA ITOJIEM KOMIIJICKCHBIX YHUCCII.

a)x2+x+1 xK) 2x + 2.

6) x*+1 3) 6x° +x +3
B)X4+X2+1 I/I)X6+3X4+3X2+1
x*+ax3+4x®+ 1 K)x° — 1

z[)x6—27 J'I)X2+2X+3
e)x*+8x3+8x -1 M) x*—7

WuTepakTuBHast (opMa — MUKPOTPYIIIBI COCTABIISIIOT MHOTOWIZICHBI 110 3aJJaHHBIM KOPHSIM (Bce
KOPHHM pallioHaJbHbIE, a 3aTeM IpejIaraiT APyTUM MUKPOTPYIIIIaM pa3sioKUTh JaHHbIE
MHOT'OWJIEHBI HA MHOYKUTEJIH Ha CKOPOCTb.

CopaepxxaHue BHeayIUTOPHON pa0oThl CTYI€eHTA NMPHU NOATOTOBKE K 3aHATHIO:

Nel(3-m)

Pexomenayemas iureparypa:

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

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

3AHSATHE Ne6. OTaenenne HempuBOAUMBIX KPATHBIX MHOKHTEJICH
1. BeraenuTes KpaTHble MHOKUTEIN MHOTOWICHOB.
x® = 3x° + 6x° — 3x° — 3x +2,



a) f(x) = x° — 15x°— 10x* + 60x + 72,

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

B) f(x)=x° —x* + 2~ 2x% + x — 1,

r) f(x) = X%+ 6x° +2x% +3x% + 6x + 1, (n/3)

m) f(x) =x>+5x* + 10x® + 10x® + 5x + 1,

e) f(x) = X% +4x° +5x - 5x2 —4x — 1,

2. Haitnure HOJ/] MHOTOUJIEHA 1 €70 MPOU3BOIHOM:

a) f(x) = (x ~ 1)°(x + 1’(x - 3),

6) g(x) = (x - D(x* = D(X° - D(x* - 1).

3. HaiiguTe Bce 3Ha4Y€HMS a TP KOTOPBIX MHOTOUIEH x* — 4x + a He umeer KpaTHBIX KOPHE.
Coaep:xkaHue BHeayIUTOPHOH PadoThI CTY/IEHTA MPHU MOATOTOBKE K 3aHATHIO:
Ne'1(6,1)

Pexomenayemas 1utepartypa:

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

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

3AHSATUE Ne7. Pemienue ypaBHeHUi TpeTheil CTeneHn

1. Haifti BCce KOMIUIEKCHBIE KOPHH YPaBHEHUM:

a)X3—9X2+21X—5 =0

6) X’-x—-6=0

B) X=3x2+3=0 (n/3)

r) x>+ 9x? + 18x + 28 = 0 (w/3)

1) - 6x+9=0

e) x°+ 6x%+30x +25=0

K) x°—3x2—3x+11=0

3)x°+3x*-3x—-1=0.

WuTepakTuBHast popMa — MUKPOTPYIIIBI COCTABIISAIOT YPAaBHEHUS TPEThEeH CTENEHH C
UPpaMOHATFHBIMU KOPHSIMH U TIEPEAIOT €0 APYTUM MUKPOTPYIIIIaM JIJIsl PEIICHUsT Ha CKOPOCTh
Copep:xaHue BHeayIMTOPHOI paGoThl CTY/AEHTA NPH NOATOTOBKE K 3aHATHIO:
Ne 1l (B, 1)

Pexomenayemas imreparypa:

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

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

Haiit BCce KOMIUIEKCHBIE KOPHHU YPABHEHUN:

a) x* + 8x> +15x°—4x —2=0

6)x*—2x® +2x*+4x—-8=0

B)X4—X3—X2+2X—2 =0

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

0 x*+2x3— 2>+ 6x—15=0 (n/3)

e)x* +2x3 +2x% +x - 7=0 (w/3)

x) X' —x°— 3x2+5x—10=0 (n/3)

3)x*+2x°+2x°~1=0

I/I)X4—2X3+X2+2X—1:0

K)X472X3+4X272X+3 =0

n)x4—2x3+3x2—2x—2=0

Copep:xaHue BHeayIMTOPHOI paGoThI CTY/A€HTA NMPH MOATOTOBKE K 3aHATHIO:
Ne 1 (m, e, x)

Pexomenayemas imreparypa:



Koctpukun A.U. Beenenue B anredpy. — 3-¢ u3a. — M.: @usmarnut. — 2001. — 368 ¢, M.:
MIIHMO, 2009.
Kypom A.T". Kypc Beicmieii anre6psl. — CI16.:Jlanb, M.: ®usmarkuuka, 2007. — 432 c.

3AHSATHE Ne9. Teopema Buera, MHOro4/1eHBI HAJI 110JIEM JeHCTBUTEIbHBIX YK Cel

1. CocTaBUTh HOPMUPOBAHHBIM MHOTOYJIEH HAMMEHBIICH CTENEHU HAJl I10JIEM KOMIUIEKCHBIX YHCElL,
MMEIOLUN KOPHHU:

a)x;=1,x2=-1,x34=2  OtBer: x*—4x3+3x%+4x—4

0)x1=1,x2,3=1. Oteer: X3+ (- 2 +)x® +2x +2
B)X12=1,X345=-1 (1/3) Otger: x° +x* — 2x*— 2x% +x + 1
T)X12=1,X34=-1 (1/3) Orser: x*+2x% + 1

nx;=1,x,=2,x3=3 OtgeT: X° — 6x° + 11x — 6

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

2. Haiinmure cooTHOMIEeHUs1 K03()(DUITMEHTOB HOPMUPOBAHHOTO KyOMYECKOTO MHOTOUJICHA, ITPH
KOTOPOM OJIMH KOPEHb PAaBEH CYMME JBYX JAPYTHX.

3. He pemiasi KBaipaTHOTO ypaBHEHHsI, COCTaBbTE HOBOE YPaBHEHUE, KOPHIMHU KOTOPOTO OBLIH ObI
BEJIMYMHBI, 00paTHBIC KBaJpaTaM KOPHEH TAaHHOTO YPABHCHHS:

a) 2x2—x+1;

6) x> +x + 6.

4. HaiiauTe Bce MHOTOUICHBI BHAA X2 + PX + q, JUIS KOTOPBIX KOO(MUILHEHTBI P, ( SBISIOTCS
KOPHSIMHU.

5. Haiizure BCe 3HAYCHNS a IIPU KOTOPBIX MHOTOWICHBI X° — ax + 2 M X + ax + 2 HMEIOT 06IHit
KOPCHb.

6. BeIACHUTH KaKue U3 MHOTOYICHOB HEMPUBOIUMBI HAJ[ ITOJIEM JICHCTBUTEIBHBIX YHCEIL.
HPUBOJIMMBIC Pa3JI0KUTh HA HEIPUBOJMMbIC MHOKUTEIH

a)x3+xz—2 )K)X3+9X2+9X+8
6)x*+1 3)x°—6x°+ 11x— 6
B)X4+X2+1 I/I)X6+3X4+3X2+1
x*+ax3+4x?+ 1 K)x° — 1

z[)x6—27 J'I)X2+2X+3
e)x*+8x3+8x -1 M) x*—7

7. HaliTu HOpMUPOBaHHBIM MHOI'OUYJICH HAUMEHBIIEH CTEIICHU C IEUCTBUTEIbHBIMU

KO3 duUIIMEeHTaMH, UMEIOLIHI:

a) IpocToil KopeHb 2+1 U IBYKpaTHBIA KOpeHb 1.

0) mpocToit KOpeHb — 3 U IBYKpATHBIH KOpeHb 1 —I.

Coaepsxkanue BHeayIMTOPHOH PadoThI CTYICHTA IIPH NMOATOTOBKE K 3aHATHIO:

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

Pexomenayemas imreparypa:

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

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

3AHSATHUE Nel(. MHoro4ieHbl Haj 1MoJjieM PAMOHAJIbHBIX YHCe

1. HaiimuTe panoHaabHbIe KOPHU MHOTOYJICHA:

a) x°— 11x° + 38x — 40

6) 3x* —2x°+4x* —x +2

B) 15x° — 8x* + 465>+ 21x* — 21x + 3

r) x>+ 6x*+ 4x3-23x*—30x — 8 (n/3)

1) 6x* + x>+ 2x* —4x + 1 (a/3)

e) 3x° + 17x* + 36x° + 38x* + 19x + 5

2. BBISICHUTB, SIBIIFOTCS JIM TaHHBIE MHOTOYJICHBI TPUBOMMBIMH HaJI TTOJIEM PAIlHOHAIBHBIX YHCEIL.
Ecnu na, To pa3nokuTh MHOTOYICHBI HA MHOXKHTENN HAJl TUM TIOJIeM



a)3x°—2x—1

6) 2x>—3x + 4

B) 2x° + 3x% + 6x — 4

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

) 2x® + 14x3 - 35x2 — 56x + 63

e)x4—2x+3 (3ameHax =y + 1)

x) 2x* + 9x3+ 20x% +15x + 32 (3amena x =y — 2)

3. BbIsICHUTD, SBIAIOTCS JIU IaHHBIE MHOTOWIECHBI TPUBOJUMBIMU HAJI ITOJIEM PALIMOHATIBHBIX YUCEIL.
Ecnu na, To pa3inoKuTh MHOTOWICHBI HA MHOKUTEIH HAJl 3TUM TOJIEM

a) x?—x+0.25

6) 3x°+4x* +4x + 4

B) xX+xiox -1

r) 30x3 + 19x° — 1

1) 2x° - 15x3 +21x — 24

e) 3x° - 20x* + 30x* — 20x + 20

xK) 4x” +21x°+28x* — 14x* — 35

Coaep:xkaHue BHeayIUTOPHOH PadoThI CTYy/IeHTA MPH MOAT0TOBKE K 3aHATHIO:

Ne 1 (1, m), Ne 2 (6, 1), Ne 3(x)

Pexomenayemas 1uteparypa:

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

Kypom A.T'. Kypc Beicuieii anreopst. — CI16.:Jlanb, M.: ®uzmartknuka, 2007. — 432 c.
3AHSATHUE Nell. KontpoJbHas padora.

3AHSATHUE Nel2. PaciimpeHus mosie

1. Haitnure MUHMMAaJIBHBIA MHOTOYJICH JIJIS1 YMCJIA HAJl TIOJIEM PAllMOHATBHBIX YHCEII:

a) 1 )i
6) V2 +i/3 x) 1-23/4
B)—1+i/3 3) 1+ /11

r) Y1++/2 1) COS %+ i sin %

1) cos 10° K) sin 10°.
2. OcBoboauTeCh OT O B 3HAMEHATeNe IpoOH, Ii€ oL — KOPEHb YKa3aHHOTO YPAaBHEHUS:
a
a) — L oP—2a+2=0
o’ +1
1

3 > ,0L4+0c3—4(x2—30c+2:0
a’+3a°+3a+2
2

B) —— o' +20+2=0
a” +1

a’-3a+1

a’ +2a+1
3. OcBoboauTech OT UPPALMOHAILHOCTH B 3HAMEHATENE POOH:

7 V7 +1
SR W SR

1 11
914332+ D34 4+32 -1

4. Jloka3aTb, 4TO 3a/Ja4d O TPHCEKLIMU KyOa M 00 yTPOEHHM YIJla HEPa3peIlUMBbl C MOMOIIbIO
LUPKYJIS U TUHEUKH.

, ol +a’+30+4=0.




BAHATHUE Nel3. MHorowieHbsl OT HECKOJBKHX IepeMeHHbIX. CHMMeTpHuyecKne
MHOT04JIEHbI
1. Pacrmoniosxute 4WieHbI CISIYIONIMX MHOTOUJICHOB B JICKCUKOTPAUISCKOM MOPSIIKE.
a) X3 + X2 + X3
0) 3x:2 + 3% + X
B) X1 X2 + X2X13
T) x13 + x23 + X32— 3X1X0X3
2. Kakue 13 MHOTOUYJICHOB SIBJISIOTCS CUMMETPUYECKUMU? YKAKUTE UX CTApIIUE YJICHBI.
a) (X1~ X2) (X1—X3) (X2—X3)
6) (x1— x2)* (x1—X3)° (X2 — Xa)’
B) (X1— X2 —X3) (X2 — X1— X3) (X3— X1 — X2)
T) (X23 + X12X3 - X33) (X12 - X12X2X3) (X13X22 - X14 + X22)
3. Cpenu nepeyncieHHBIX OTHOWICHOB YKKUTE T€, KOTOPBIE MOT'YT OBITh CTAPIIUMU YJICHAMHU
CUMMETPUYECKUX MHOTOUJICHOB:
53,5, 5.4, 3 5.5, 5. 4 4 . 5. 4 4_ _ 5.
a) X1 X2 'X3"; 0) X2 X3 X4  B) X1 X2 X33 T) X1 X X3; J) X2 X3X1 5 1) X2 X3X1';
4. BoIpa3uTte caeayonme MHOTOWICHBI Yepe3 OCHOBHBIE (3JIEMEHTAPHBIE) CUMMETPUUYECKUE
MHOTOYJICHBI:
a) x13 + X23 + X32 — 2X12X22— 2X12X32 — 2X22X32
0) (2x1— X2 — X3) (2X2— X1— X3) (2X3— X1 — X2)
B) X14 + X24 + X34 — 2X1Xo— 2X1X3— 2X2X3 (1/3)
r) (x1-x2)” (x1— Xa)” (x2— x3)° (n/3)
Conep:xanue BHeayIMTOPHOI padoThI CTYIeHTA NPHU MOAT0TOBKE K 3aHATHIO:
Ne 4 (B, 1),
HNPAKTUYECKOE 3AHATHUE Nel4. [IpuMeHeHnsi CHMMETPHYECKMX MHOTOYICHOB
1. BeruucianTh 3HaUY€HUS CHMMETPHUYECKOT0 MHOTOoUIeHa f(X) OT BCeX KOMILJIEKCHBIX KOPHEH
MHOTO4JICHA {(X)
a) f(x1, X2, X3) =S (x1°X2),  O(x) =2x°+2x"+ 4
0) Haiinure cymmy K;’6OB KOMIUIEKCHBIX KOpHEH MHOTOUJIEHA
o(x) =2x*—4x3+ 2x°— 6x + 1
2. Pemute cucremMsl ypaBHEHHUI:

{x+y+xy:7 {x+y=5
2) x?+xy+y? =13 5) x?—xy+y? =7
{x2+y=5 {x—yzZ
6, .3 _ 3_ .3 _
B) X +y° =65 r) x*—y =8
{?&/;+§/;:3
) xy=28

3. Pemnre ypaBHeHue:

ot V1T—x% | N1T-x% _ g

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

Ne 2 (6, 1), Ne 3.

Pexomenayemas iureparypa:

Koctpukun A.U. Beenenue B anredpy. — 3-¢ m3a. — M.: @usmatnut. — 2001. — 368 ¢, M.:
MIIHMO, 20009.

Kypour A.I'. Kypc Boiciieit anre6psl. — CI16.:JIanp, M.: ®uzmarkuauka, 2007. — 432 c.
3AHATHE Nel5. Konmponvnasa paboma

3ansaTue 6. LHenubie 1podu.

4. Paznoxwure B 1ienuyro n1pods 13/67, 99/170.

5. IlpencraBpTe nenuyto Apoods |2; 1, 1, 3, 1, 2| (|3, 2, 2, 7| B BUuae 0OBIKHOBEHHOM!.




1043 3953

6. C ITOMOIIBIO PA3IOKEHNUS B IIEMHYIO Apo6b cokparuts 3427 | 871

7. IlepeyeHb OCHOBHOH W /ONMOJHHUTEJIbHOW Yy4eOHOIi JuTepaTypbl, UHTEpHeT-pecypcos,
He00XO0AUMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

OcHoBHas JInTEpaTypa

1.  Becenosa, JI. B. Anrebpa u teopust uncen: yueOHoe mocodbue / JI. B. Becenona,
O.E. TuxonoB ; Ka3zaHckui HalMOHAJIBHBIA HCCIEIOBATENBLCKUHA  TEXHOIOTMYECKHUIN
yHuBepcuteT. — Kazanp : Ka3zaHckuil HayyHO-UCCIEIOBATEIbCKUM TEXHOJIOTUYECKUN
ynuBepcuter (KHUTY), 2014. - 107 «c¢: wn. — Pexum  pgocryma. —
URL.: https://biblioclub.ru/index.php?page=book&id=428287 )

2.  AnreOpawueckue CTPYKTYpbl M WX MPWIOXKEHUA: ydeOHOoe mocobue /
JI. B. 3a6muueBa, C. lO. KopaGenbmukoBa, U. B. Ky3nenoa, C. A. Tuxomupos;  —
Apxanrenbck: CeBepHblil (ApkTrueckuil) ¢peaepanbubiii yauepeuter (CADY), 2015. — 169 c.
— Pexxum nmocryma: https://biblioclub.ru/index.php?page=book&id=436142

3. Cwmonun FO. H. Anrebpa u teopus uucen: yued. nocodbue / 0. H. Cmonun. — M. :
®JIMHTA : Hayka, 2017. — 464 c. (http://znanium.com/bookread?2.php?book=1034573

4.

JonosHUTeILHAS JUTEpPaTypa

1. Jdamasun A.A. Martemaruka: Yuebnuk / A.A. anasu. - 3-¢ uza. - M.: @opym: HUIL
HUHOPA-M, 2013. - 544 c. (http://znanium.com/bookread?2.php?book=397662

2. UBanosa C. A. Jluneiinas anreOpa : yue6Hoe mocobue / C. A. BanoBa, B. A. [1aBckuif ;
KemepoBckuii rocyaapcTBeHHBIM yHHBepcUTET. — 2-¢ u3ll. — KemepoBo: KemepoBckuit
rocylapcTBeHHblii  yHuBepcuter, 2019. — 125 c¢. : wr, T1abn. — Pexum
nocryma:: https://biblioclub.ru/index.php?page=book&id=573547

3. Jluneitnas anre6pa. JIuneitnsie oneparopsl. KBagpatuunsie ¢popmel. KoMiiekcHbie yncna:
VYuebnoe nocodbue / Pybamkuna E.B. - M.: HUL[ UH®PA-M, 2016. - 38 c. (URL:
https://znanium.com/catalog/product/544419.

Humepnem-pecypcot
- 3bC ZNANIUM.COM http://znanium.com
- OBC «YHuBepcureTckas oudanoreka onmaiin» http://biblioclub.ru
- OnekrponHas oubnuoreka http://lib.mexmat.ru/books/75829 (cBoGomHbIi g0CTYT)
- DnekrpoHHas Oubaroreka http://www.razym.ru (cBOOOIHBIH TOCTYII)
- http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy proekt po_matematike na t
emu.docx.
http://www.mathnet.ru O6mepoccuiickuit MaTeMaTHIECKUN TTOPTAT



https://biblioclub.ru/index.php?page=book&id=428287
https://biblioclub.ru/index.php?page=book&id=436142
http://znanium.com/bookread2.php?book=1034573
http://znanium.com/bookread2.php?book=397662
https://biblioclub.ru/index.php?page=book&id=573547
http://znanium.com/
http://biblioclub.ru/
http://lib.mexmat.ru/books/75829
http://www.razym.ru/
http://www.mathnet.ru/

		2022-08-26T15:38:41+0400
	ФГБОУ ВО "УЛГПУ ИМ. И.Н. УЛЬЯНОВА"
	Подпись документа




