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8. YueOHbm rog: 2019-2020 CemecTpsbl: 3, 4



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenbo y4yebHOM pucumnnuHbl «Anrebpa u Teopusa uucen» sBnseTca obecneveHue
dbyHOaMeHTanbHOM MaTeMaTMYeCKOW MOLrOTOBKM Kak OCHOBbI Oyaylien npodecCcuoHanbHOM
AeaTenbHoOCTU; OpMUPOBaHNE MUPOBO33PEHUS N pa3BUTME NUYHOCTU ByayLlero negarora.
3agaum yuebHOM ANCLUUNIIUHDBI:

- AaTb NpecTaBfieHne 0 MecTe 1 ponu anredpbl 1 Teopumn Yncen B cUcTeMe MateMaTuyecknx
Hayk;

- chopMupoBaTb OCHOBHbIE MOHATUS Kypca anrebpbl U Teopun 4Yucen, Heobxoaumble B
npodeccrnoHanbHON AeaTeNbHOCTM 00yYatoLNXCS;

- cchopmupoBaTh U pasBuUTUE AOKa3aTENbHOIO MbILIEHUS;

- cchopMmnpoBaTh HaBbIKM NMPUMEHEHMS annaparta anrebpbl U TEOPUN YNCEN K PELLEHNO 3a4ad B
pasHbix obnacTax MatemMaTUKM U ApYrnx eCTECTBEHHbIX HayK;

- cchopmmnpoBaTth y CTYAEHTOB HaBblkM paboTbl C y4eOHOM, HAyYHON N Hay4YHO-METOLMYECKON
nnuTepatypomn.

Mpn npoBegeHMn Yy4YebHbIX 3aHATUM MO gucumnivHe obecneynmBaeTca pasBuUTME Y
o0yyYalLNXCs HaBbIKOB KOMaHAHOW paboTbl, MEXINMYHOCTHOM KOMMYHUKaLUU, MNPUHATUS
peLeHni.

10. MecTo y4yeb6HOM ANCUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOM NporpamMmmbi:
OucumnnuHa «Anrebpa n Teopus umceny» BxoguT B 6nok b1 «ducumnnuubl (Mogynu)» u
saBngeTca obsasaTenbHON AUCUMUMIIMHOM BapuaTUMBHOM 4acTu obpasoBaTenbHOW MNporpammebl.
Ona ocBoeHus aucumnnuHbl «Anrebpa u Teopusi ymcen» HeobXoaWMbl 3HAHWUSA, YMEHUS,
HaBblkM, CHOPMUPOBAHHbIE B XoAde Wu3yyveHuss aucumniunH  «Matematuka», «JIMHenHas
anrebpa». WayyeHMe [OaHHOM AUCUMNNWHBI  ABNSeTcs HeobxoaMmon OCHOBOWM  Ans
nocriegytowiero  ocBoeHus  gucumnimH - «Matematmdeckun  aHanu3dy»,  «leomeTpusay,
«Matematndyeckas formka UK Teopuss  anroputMmoB»,  «[ucKpeTHaa  mMaTemaTukay,
«OnemMeHTapHas MatemaTuka», « OneMeHTbl abCTPaKTHON U KOMMbLIOTEPHOW anredpbi».
YcnoBua peanusauun  gucumnnuHbl gna numy ¢ OB3  onpepgenatoTca  0COB6eHHOCTAMMU
BOCNPUATMS y4yebHOM WHopMauuMnM u C Y4eTOM MHAMBMAOYANbHbIX MNCUXOU3NYECKNX
0OCODEHHOCTEN.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA MO AucuMnnMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHLUUSAMU BbIMYCKHUKOB):

KomneTteHuus I'InaHMpyeMble pe3ynbTaTthbl o6yqu|/|ﬂ

Kop, HasBaHue

3HaeT (MmeeT nNpeacTaBneHue):

— CB$13b TEOPETUYECKNX OCHOB N TEXHOMNOrMYECKUX NpUEMOB anrebpbl
n Teopuun uncen (onpedeneHus u ceolicmea bUHapPHbIX OMHOWEeHUU,
omobpaeHud, anzebpauyeckux cmpyKkmyp, OCHO8bI meopuu
MHOZ04/1eHO08, OCHOBHbIE YUCII08bIE CMPYKMYypPbI U UX c8olicmea,
meopuro cpasHeHul) ¢ cogepXKaHnem npenogaBaembiX y4ebHbIX
NpeaMeTOoB;

— TpeboBaHus obpa3oBaTerbHbIX CTaHAAPTOB K NpeaMETHbIM
pesynbTataM OCBOEHUS OCHOBHOW obpa3oBaTerbHOM Nporpammbl
o6uero obpasoBaHMst N0 MaTemMaTuKe u anredpe;

yMmeerT:

— CTaBMTb NO3HaBaTeNbHbIE Lenn y4ebHOoW 4eAaTenbHOCTH;

— OCYLLECTBNATL CAMOKOHTPOSb Y CAMOOLLEHKY CBOUX Y4EOHbIX
JOCTUKEHUN;

— NpMMeHATb HaBblkn BnageHns MKT, npoekTHON u
nccregoBaTenbCKon AeATeNbHOCTBIO B NpoLuecce n3yveHus anrebpobl
1 Teopumn Yncen;

— NPUMeHATb HaBblkn BnageHus VIKT, npoekTHon v
nccrneoBaTeNbCKon AeATENBHOCTLIO B NMPOLIECCE peanu3auum
obpasoBaTenbHbIX NporpaMm no obpasoBaTenbHOW 06racTu

rOTOBHOCTb peanu3oBbiBaTb
obpasoBaTerbHble NPorpaMmbl
MK-1 no y4yebHbIM NpegmMeTam B
COOTBETCTBMU C TpeboBaHUAMHN
obpa3oBaTtenbHbIX CTaHAApTOB




«MaTtematuka n nHpopmatumka;

— OCYLLECTBMATb AEATENbHOCTb MO pa3paboTaHHbIM NporpaMmam
y4eBHbIX NPeaMEeTOB (MPUMEHSIMb MEOPEMUKO-MHOXEeCMBEHHbIU
nodxo0, OCHO8bI MeopUU cpasHeHUU, ceolicmaa KoJibUa MHO204/IEHO8
om 00HoU rnepemMeHHOU K peuweHuUro 3aday WKOoJIbHO20 Kypca
Mamemamuku);

MMeeT HaBbIKU:

nccnenoBaTernbCKon 1 MPOEKTHOM AeATENbHOCTY;
obLenonb3oBaTenbckon MKT-kOMNeTeHTHOCTY;

— obuwenenarorndyeckon MKT-KoMneTeHTHOCTY;

— npegmeTHo-negarormdeckon MKT-KOMNEeTEHTHOCTM.

MK-4

CMocobHOCTb NCMONb30BaTh
BO3MOXHOCTM
obpa3soBartenbHon cpeapbl AN
OOCTWDKEHNS IIMYHOCTHBIX,
MeTanpeameTHbIX U
npeaMeTHbIX pe3ynbTaToB
obyyeHusa n obecneyeHus
KayecTBa y4ebHo-
BOCMNWTATENbHOrO npoLecca
cpeacTBamMu npenogaBaeMblxX
y4ebHbIX NpeameToB

3HaeT:
— TexHonoru4yeckue npuemsl anrebpbl 1 Teopun Ynucen (meopemuko-
MHOXECMBEHHbIU U meopemuko-2pynnoeol nodxodsl), nexaline B
OCHOBE MOCTPOEHUS MaTeMaTU4EeCKUX MoAernen B 3KOHOMUKE,
CoLMOmnormm, 3KOHOMeTpUKe 1 T.4.;
— OCHOBHblEe MeTOAbl UCMOMb30BaHUsA obpasoBaTenbHOW cpeabl Ansg
OOCTWDKEHUsI MeTanpegMeTHbIX U TpegMETHbIX pe3yrnbTaToB OCBOEHNS
OCHOBHOW 0b6pa3oBaTenbHOM NporpamMmmbl 06Lero obpasoBaHus no
mMaTematuke n anredpe;

ymeer:
— ucnonb3oBaTb 3HaHWe OCHOB anrebpbl 1 Teopun Ynucen Ans
nepesofa UHGOPMaLMM C eCTECTBEHHOIO SA3bIKa Ha A3blk MaTeMaTUKK
n obpaTtHo;
— NPUMEHATb 3HAHNSI OCHOB anrebpbl 1 TEOPUN YMCEN B ONUCAHUN
NpOLECCOB U SABMEHUN B pa3fnnyHbiX 06NacTsaX 3HaHWS;
— Ucnonb3oBaTb NPEUMYLLLECTBA TEOPETUKO-MHOXECTBEHHOIO
nogxoda n anrebpanyeckoro MeTofa npu pelieHny 3agay LWKONbHOro
Kypca MaTeMaTuku;
— OCYLLeCTBNATb MOUCK 1 0THOp MHopMauun, Heobxogumown Ans
peLLeHNs KOHKPETHOM 3a4auu;

Bnageer:
— cogepXaTenbHON nHTepnpeTaumen n agantaunen TeoOpeTUIECKNX
3HaHWI NO NpenogaBaemMbIM NpegmMeTam Aansi peLleHns
obpasoBaTenbHbIX 3a4ay;
— NOHATMAMM U MeTo4aMu anredpbl U TEOPUM YNCEN Ha YPOBHE,
nossonstoLieMm GopMynnpoBaTh 1 pellaTb 3agayu, BO3HMKaoLWmne B
xoae y4yebHoM AesaTenbHOCTN MO MaTeMaTuke, a Takke B
NpaKkTUYeCcKon AesATEeNbHOCTU, TpebytoLwme yrnyGrneHHbIX
npodeccnoHarnbHbIX 3HaHWUI;
— HaBblkamu bopmanmnaaLnmn TEOPETUHECKNX U MPUKNAAHbIX
npakTUyeckmx 3agav;
— NPaKTUYECKNMWN HaBbIKaMn NCMNOSb30BaHNUst 06pa3oBaTenbHOM
cpeabl Anst OCTMXEHMUS NIMYHOCTHBIX, MeTanpeaMeTHbIX 1
npeameTHbIX pe3ynbTaToB 00y4yeHns maTemaTuke 1 anrebpe.

12. O6beM AUCUUNUHBbI B 3a4eTHbIX eanHMuax/vyac. — 8/288.

CDopma npome)KyTquoﬁ aTTecTauumn 3K3aMeH.




13. Buagbl yueb6HoM paboThbl

TpynoemMkocTb (4achl)

Bug yyebHor paboTbl o cemecTpam

i P Beero 3 cem. 4 cem.
KoHTakTHas pabota, B TOM yucre: 126 36 90
nekuun 54 18 36
npakTu4eckne 3aHAaTnA 72 18 54

nabopartopHble paboThbl 0 0 0
CamocTosiTenbHasa pabota 126 36 90
dopma NpoMEXYTOUHOWM aTtTecTaumm 36 B 36
(ak3ameH — 36 Yac.)

WToro: 288 72 216

13.1. CoaepxaHune AUCLUUNIINHBI

Ne n/n

HaumeHoBaHue pasaena
OVUCLMNIUHBI

CopepxaHve pasgena OucuuninHbl

1. NNekumn

1.1

Anrebpanyeckne CTpyKTypbl

BrHapHble oTHoLwweHNs u nx ceorcTea. Anrebpandeckue onepaumm
N NX OCHOBHbIE cBOMCTBA. Anrebpamnyeckne CTpyKTypbl C OOHOW
GuHapHon onepauuen. MNpocTenwne cBOMCTBA rpynm.
Anrebpavyeckme CTPYKTYpbl C ABYMSt BUHApHbIMK onepauusMu.
Anrebpanyeckue cuctembl. Fomomopdnam n nsomopmam
anrebpanyeckmx CUCTeM.

1.2

MHoro4yneHbl oT oHON
nepemeHHon Teopus
OenMMocTu B KobLEe
MHOrO4S1IEHOB

KornbLio MHOrouneHoB OT O4HOM NepeMeEHHON Hag 0bnacTblo
LenocTHoCcTU. [lenMMocTb MHOrouneHa Ha ABYYSIEH U KOPHU
MHorouneHa. TeopeMa o BO3MOXHOM HanbonbLLeM Ynucrne KopHen
MHoro4dneHa. MHorouneHsl Hag nonemMm. OCHOBHbIE CBOMCTBA
OEeNMMOCTM MHOrouYneHoB. Teopema o0 AeneHnn MHOrOYNEHOB C
octatkom. HO[] MHorouneHoB. TeopeMa O CyLLECTBOBaHUA U
HaxoxaeHun HOLl MHorouneHoB. BaanmMHO NpocTbie MHOTOYSIEHBI U
nx ceonctea. HOK MHOrouneHoB 1 ero Bbl4YMUCIIEHME.
HenpunBoanmble Hag NonemM MHOMOYsIEHbl M UX OCHOBHbIE CBONCTBA.
PasnoxeHne MHoOrourneHa B npon3seaeHne HenpuBOAMMbIX
MHOXUTENEN N ero eAnHCTBEeHHoCcTb. Haxoxaenne HO n HOK
MHOMOYNEHOB NPV NOMOLLU Pa3fnoXeHNst Ha HENPUBOOMMbIE
MHOXUTENW. MNMoHATNE NPOM3BOAHOM MHOFOUSIEHA, OCHOBHbIE
CBOWCTBA NPOU3BOAHLIX MHOFOYNEHOB. BbluncneHme sHavyeHumn
MHOrO4NIEHa 1 ero NPoM3BOAHbIX C MOMOLLLIO CXeMbl [OpHepa.
®dopmyna Tennopa. HenpvsognMble KpaTHbIE MHOXUTENN
MHorouneHoB. OCHOBHasa TeopemMa O KpaTHOCTU HENPUBOAUMOIO
MHOXUTENSA MHOroyneHa. MNMoHsATME KpaTHOCTN KOPHS MHOrouYsieHa.
OcHoBHas TeopemMa O KpaTHOCTU KOpHS MHoroudneHa. OtgeneHne
HEeNPUBOAMMBIX KpaTHbIX MHOXUTENEN MHOro4YNneHa.

1.3

MHorouneHbl 0T HECKOMNbKNX
nepemMeHHbIX

MocTpoeHWe KorbLia MHOrOYNEHOB OT N NepeMeHHbIX. CTeneHb U
nekcukorpaduyeckoe ynopsaaodeHnme MHOroueHa ot n
nepemMeHHbIX. YCNoBUS paBEHCTBA MHOIOUIIEHOB OT HECKOSbKUX
nepemMeHHbIX. [Mone YacTHbIX KoMnbLia MHOFOYSIEHOB.
Henpueoanmblie MHOFOYNEHbl OT HECKOMbKMX NEPEMEHHbIX.
Teopema 0 pasnoXMMOCTM MHOFOYIIEHa OT HECKOSbKMX
nepemMeHHbIX B Npoun3BedeHne HenpUBOaNUMbIX MHOXUTENEN U ero
€ONHCTBEHHOCTb. CUMMeTpUYeckne MHorovneHsl. OcHoOBHas
Teopema 0 CUMMETPUYECKUX MHOrodrnieHax. Teopema o
€OUHCTBEHHOCTW NpeAcTaBneHns CUMMMETPUYECKOro MHOroYneHa B
BMOE MHOroYfieHa OT OCHOBHbLIX CUMMETPUYECKUX.

1.4

MHorouneHbl Hag nonem
DENCTBUTENbHbIX U
KOMMJTEKCHbIX YNCerT.

Teopema 0 HenpepbIBHOCTU MHOIOYMIEHa C KOMMMEKCHbLIMU
koadhpuumeHtamu. llemma o moayrne ctapLlero YrieHa MHorovneHa
C KOMMMEKCHbIMU KoadhuumneHTamu. Teopema o cyLlecTBOBaHUA
KOPHSA MHOrOYrieHa C KOMMEKCHbIMU kKO3 duuneHTamm (OCHOBHas
TeopeMa anrebpbl). PasnoxeHne MHOro4sieHa ¢ KOMIMIEKCHbIMU
KoadhpmumeHTaMm B Npon3BegeHne NMHENHbIX MHOXUTeNen. CBs3b
MexXay KOpHAMM 1 KoadpduumneHTammn MHorovneHa (dopmynbl




Bueta). Conpsi>keHHOCTb KOMMITEKCHBIX KOPHEN MHOro4neHa ¢
aenctemtenbHbIMU Ko3adhduumeHTamu. lNpeacrasneHne
MHOrouysieHa ¢ eNCTBUTENbHBIMU KO3 UL MeHTamMmn B Buge
npon3seneHns HENPUBOAMMbIX MHOXUTENEN.

1.5

MHoro4yneHbl Hag nonem
paunoHanbHbIX Yucen u
anrebpaunveckue 4ncna

Llenbie kopHW MHOrouneHa ¢ uenbsiMu koadduumneHtamu. JpobHble
paunoHanbHble KOPHU MHOroOYMeHa ¢ LenbiMmn KoadduumeHTamu.
Kputepuii HeNpMBOAMMOCTN MHOFOYNIEHA C LieNbIMU
koadhdumumeHtamu. NoHaTre anrebpanyeckoro Ymcna u ero
MWHUManbHOro MHoroyneHa. OCHOBHbIE CBOMCTBA MUHUMATbHOMO
MHorouneHa anrebpauyeckoro vncna. lNoHaTne npoctoro
anrebpan4eckoro pacLumMpeHusi Nons u ero ctpoeHue. MNone
anrebpanyeckux ymcen. Anrebpanyeckas 3aMKHYTOCTb MOJiS
anrebpanyeckux ymcen. lNoHATME pas3pellMMOCTU ypaBHEHWI B
pagvkanax. PaspelummocTb B KBagpaTHbIX pagukanax.

1.6

BaxxHenwme yHKUMM B TEOPUM

vucen

oy 4 1) ;

YHKLMN 1 Ux ceoncTea. MynbTUNAMKaTUBHbIE DYHKLNN.
Yucno n cymma genutenen HatyparnbHoro yicna. ®yHkums
Mébuyca. PyHkuMa Snunepa.

1.7

OcHoBbI TEOPUN CPaBHEHUN

OcHoBHble noHATUS. [pocTenume cBoncTea cpaBHeHUN. MonHasa u
npuBefEHHas cUCTEMbI BbIYETOB. TeopeMbl dunepa n depma.
CpaBHeHust nepsow cteneHn. CuctemMbl CpaBHEHUI NepPBOK
cteneHun. CpaBHeHus nobon cTeneHn no NPOCToMy U COCTaBHOMY
moaynto. CpaBHeHus BTopow cteneHn. Cumson Jlexangpa.
[MoHATMA NepBo06Pa3HOro KOPHA 1 MHOEKCa

1.8

HatypanbHble uvcna

lMoHATne HaTypanbHOro psiga. AKCMOMaTUYeCKoe NOCTPOeHne
cucTeMbl HaTypanbHbIx Yncen. O HENPOTUBOPEYMBOCTM
aKCMOMaTU4eCKOW TeOpUM HaTyparnbHbIX Ymcern. Cuctema akcMom
MeaHo 1 eé cBoncTBa. YNOPSAOYEHHOE MOMYKOSbLO HAaTypanbHbIX
yncen. KoHeYHble 1 CHETHBIE MHOXECTBA.

1.9

Llenble uncna

Akcnomartumyeckoe NOCTpOEHNE KoJibLa LenbiX YNCe Kak
MWHUMAIbHOIO pacllunpeHnd noJiykosbua HaTyparibHbIX YACET.
CyIJ.I,eCTBOBaHI/Ie cucTeMbl Lenbix Yncen. KonbLo Lenbix Yncen Kak
0bnacTb LEenOCTHOCTMW. YHopﬂp,oquHoe KOnbLO UenbIX Ynucern.

PaunonanbHble yncna

AKkcrmomaTmyeckoe NOCTPOEHME MO paLMOHarbHbIX YCEN Kak
MUHMManbHOIO pacLUMPEHNs KonbLa LienbiX Yicen.
CyuiecTBoBaHMe NoMs paunoHanbHbIX Yncen. YnopsigodeHHoe
nore pauuoHanbHbIx Yyucen. MNpeacTaBneHne paunoHanbHbIX YMcen
AecATUYHBIMY APOGSMU.

[encTButensHble yncna

Akcnomartnyeckoe NOCTpOEHME nongd OENCTBUTESbHbIX YNCEeN Kak
MWUHUMAIbHOIO pacllnpeHnA nond paumnoHalibHbIX YUcer.
CyLLI,eCTBOBaHI/Ie nons 4eUCTBUTESbHbBIX YnNCen. yI'IOpFIﬂO‘-IeHHOG
none AencTBUTENbHbIX YMcen. I'Ipep,CTaBneHme OEeNCTBUTENbHbIX
vyucen gecATnYHbIMU ,Cl,pOGFIMVI. ﬂpyrme onpegeneHna Cuctembl
OENCTBUTENbBHbLIX YACEST: C MOMOLLbIO MOHATUN CEYEHUS U BerHeIZ
rpaHuLbl; C NOMOLUBbIO MOHATUA cbpr,ameHTaanoPl
nocnegoBaTtesibHOCTU.

KomnnekcHble, ABOWHbIE U
JyanbHble yucna

AkcromaTmnyeckoe NoCTpoeHne Nons KOMMIEKCHbIX Yncen Kak
MUHMMAaITbHOrO pacLUnpeHnsi NoNs AeNCTBUTENbHbIX Yucen.
Anrebpavyeckas n TpuroHomeTpryeckas (opmbl KOMMIEKCHOro
yncna. Onepaumm Hag KOMMNMEKCHBIMY Yucnamm B anrebpanyeckon
W TpUroHoMeTpuyeckor doopmax. [IBONHbIE U AyanbHble Yucna.

Anrebpbl Hag nonem
OENCTBUTENbHbIX YACEn

CuncTeMbl KBaTEPHMOHOB M MMNEePKOMMNIIEKCHbIX Yncern. ObLwmi
B3rnsg Ha AeNcTBUTENbHbIE, KOMMMEKCHbIE YMCHa U KBaTEPHWOHbI.
MNpeaen pacluMpeHust YACIOBbIX CUCTEM.

2. lNpaKkTuyeckue 3aHAaATUA

2.1

AnreGpaunyeckne CTpyKTypbl

BvHapHble oTHoLWeHNst u nx ceorcTea. Anrebpandeckue onepaumm
N NX OCHOBHbIE cBOMCTBA. Anrebpamnyeckne CTpykTypbl C OOHOW
OGuHapHow onepauuen. NpocTenwme cBoMCTBa rpynnm.
Anrebpanyeckme CTPYKTypbl C ABYMsi BUHApHBLIMY OnepauusiMu.
Anrebpanyeckune cuctembl. Fomomopdnam n naomopdmam
anrebpanyeckmx CUCTEM.

2.2

MHoro4yneHbsl OoT oHON
nepemeHHon Teopus
0ENUMOCTU B KOJbLIE

[enMmocTb MHOrouneHa Ha ABY4YSIEH M KOPHU MHOroYseHa.
OcHOBHble CBOWCTBA AENUMOCTN MHOro4neHoB Haa nonem. HOL
MHOro4neHoB. B3anMHO npocTble MHOrouneHsl n nx ceonctea. HOK




MHOro4seHoB

MHOrO4YfIEHOB M €ro BbluUcneHne. Henpnsogumele Hag nonem
MHOFOYSIEHbI M X OCHOBHbIE CBOWCTBA. Pa3snoxeHne MHorouneHa B
npou3BefeHne HeNpMBOAMMbIX MHOXWUTENEN U ero
eanHcTBeHHocTb. HaxoxaeHne HOO n HOK mHorouneHoB npu
NMOMOLLIM Pa3noOXeHWs Ha HEMPUBOAUMbIE MHOXUTENN. BeluncneHme
3Ha4YeHMIN MHOroYMNeHa 1 ero NPOU3BOAHbIX C MOMOLLbIO CXEMbI
lopHepa. ®opmyna Tennopa. HenpuBoanmble KpaTHbIE MHOXUTENN
MHorouneHos. OTaeneHne HeNnpMBOAUMbIX KPaTHbIX MHOXUTENEN
MHOro4neHa.

2.3

MHoro4neHbl 0T HECKOSbKNX
nepemMeHHbIX

CteneHb 1 J'IeKCI/IKOFpaCbW-IGCKOG ynopagovyeHne MHoro4neHa ot n
nepeMeHHbIX. Teopema O pa3fnnioXKMMOCTW MHOro4rieHa ot
HECKOJ1IbKMX NepeMeHHbIX B nNpon3BeaeHne HenpnBoanMbIX
MHOXUTENEN N eANHCTBEHHOCTb TaKoro pPa3rioXeHu4.
CmmmeTpmquKme MHoro4neHbl. OcHOBHasi Teopema o
CUMMETPUYECKMX MHOIo4sieHax. Teopema O €QNHCTBEHHOCTU
npegcraBneHna CUMMeTpu4eckoro MHoro4vneHa B Bnae MHorovneHa
OT OCHOBHbIX CUMMETPUYECKNX MHOIO4J1E€HOB.

2.4

MHoro4yneHbl Hag nonem
NEeNCTBUTENBHbIX U
KOMMMEKCHbIX Yncen.

PasnoxeHne MHorouneHa ¢ KOMMNMNeKCHbIMU Ko ULIMEHTaMn B
npovseeneHne NMUHENHbIX MHOXUTENeN. CBSA3b MeXAY KOPHAMU U
koadhpmumeHTamm mHorouneHa (chopmynel Bueta). Conpsi»keHHOCTb
KOMMIMEKCHbBIX KOPHEWN MHOrourneHa ¢ 4eNCTBUTENbHbIMU
KoacpbdbmumeHTamu. lNpeacraBneHme MHorovneHa ¢
OEeNCTBUTENbHLIMU KO3 ULIMEHTaMM B BUAE NPON3BEAEHMS
HEeNpUBOAMMbIX MHOXUTENEN. PellueHne ypaBHEHN TPETLEN U
YeTBEPTON cTeneHu (B pagvkanax).

2.5

MHorouyneHsl Hag nonem
paunoHarnbHbIX YUCen n
anrebpaunyeckue 4ncna

Llenble KopHM MHOrouneHa ¢ uenbiMu kKoadduumneHtamu. JpobHble
pauvoHanbHble KOPHU MHOTOYeHa ¢ LenbiMu KoadduLUmMeHTaMm.
KpvTepuii HeMpMBOAMMOCTM MHOTFOYNIEHA C LenbIMy
koacpbdmumeHTamun. NoHaTne anrebpanyeckoro Yncna u ero
MUHUMarnbHOro MHorodneHa. OCHOBHbIE CBOMCTBA MUHUMAIILHOMO
MHorouneHa anrebpauvyeckoro yncna. CTpoeHne npocToro
anrebpaunyeckoro paclumpeHus nons. PaspelummMmocTs ypaBHeHU B
pagvkanax. PaspelwummocTb B KBagpaTHbIX pagukanax.

2.6

BaxHewnwwne dyHKuMmn B TEOpUM
yncen

L) {xf ;

DyHKUMM 1 nx ceoncrtea. MynbtTunnukaTveHble PyHKLNN.
Yuncno n cymma genutenemn HatypanbHOro yncna. OyHkumns
MébBuyca. PyHKuma unepa.

2.7

OcHoBbI TEOPUN CpaBHEHUN

MpocTenwne ceoncTBa cpaBHeHUN. [NonHasa 1 npuBeaéHHast
cuctemsbl BolHeToB. Teopembl dunepa n Pepma. CpaBHeHUS nepBom
cteneHn. Cuctembl CpaBHEHU NepBo cTeneHn. CpaBHeHUs nobow
CTeneHun no NPoCcToMy U cocTaBHOMY Moaynto. CpaBHEHMS BTOPOM
cteneHun. Cumeon Jlexxangpa. MoHATMA nepBoo6Gpa3HOro KOpHS 1
MHZekca

2.8

HaTypaanble 4yncna

Cuctema akcuom NeaHo 1 eé cBoncTBa. YNopsaao4eHHoe
NONYKOSbLIO HAaTypanbHbIX YMCen.

2.9

Lienbie yicna

KonbLo uenbix yncen kak ob6nacTb LENOCTHOCTU. YNopsaoveHHoe
KOMbLO LienbIX Yucern.

2.10

PauuvoHanbHbie yncna

YnopsgoveHHoe nore pauunoHanbHbix vncen. Mpeactaenexune
pauMoHanbHbIX YMcen AeCATUYHBIMU 4pobsMM.

2.11

[encTButenbHble yncna

YnopsigovyeHHoe none AenCTBUTENbHbIX Yucen. [peacrasneqve
OENCTBUTENbHBIX Yncen AeCATUYHBIMKU ApobamMu.

2.12

KomnnekcHble, ABOVHbIE U
AyarnbHble yucna

Anrebpavyeckas n TpuroHomeTpuyeckas (opmbl KOMMEKCHOTO
yncna. Onepaumm Hag KOMMNMEKCHBIMY Yucnamm B anrebpanyeckon
W TpUroHoMmeTpuyeckor doopmax. [IBOMHbIE U AyanbHble YMcna.

2.13

Anrebpbl Hag nonem
JencTBUTENbHbIX YNCEN

Cucrtemsl KBaTE€PHMOHOB U rTMNEepPKOMMIIEKCHbLIX YMUCEI.




13.2. Tembl (pa3aenbl) AUCUMNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHATMIA (YacoB)

Ne HanmeHoBaHue TeMbI

n/n (pasgena) gucumnnuHbl Jlekumm | MNpaktnyeckne | JlabopaTopHbie Camog‘;%;:)'rTzanaﬂ Bcero
3 cemecTp
1. | Anrebpaunyeckne CTpyKTypbl 4 4 0 8 16
MHoro4yneHbl 0T ogHOWM
5 nepemeHHoun Teopus 6 6 0 12 o4
OenvMoCTu B KonbLe
MHOrQY/1IEHOB
3 MHoOrouneHbl 0T HECKOMNBbKNX 4 4 0 8 16
nepemMeHHbIX
MHorouneHel Hag nonem
4. OENCTBUTENbHBIX U 4 4 0 8 16
KOMMJIEKCHbIX YMCen.
Bcero B 3 cemecTpe: 18 18 0 36 72
4 cemecTp

MHorouyneHsl Hag nonem
5. | paumoHanbHbIX Yncen u 4 6 0 10 20
anrebpaunyeckue vncna

BaxHewwne yHKUMM B TEOprm

6. 2 4 0 6 12
yucen
7. | OcHOBbI TEOPUU CPaBHEHMUI 8 16 0 24 48
8. | HatypanbHble yncna 4 4 0 8 16
9. | Uenble uucna 4 6 0 10 20
10. | PaumoHaneHble Yncna 4 4 0 8 16
11. | [lecTBUTENbHBLIE YNCa 2 4 0 6 12
12, KomnnekcHble, ABOViHbIE 1 6 8 0 14 o8
AyarbHble Ynucna
13, An[e6pb| Hapj rnonem > > 0 4 8
OENCTBUTENbHbIX YACen
Ok3ameH 36
Bcero B 4 cemecTpe: 36 54 0 90 216
UToro: 54 72 0 126 288

14. MeToaun4yeckume ykasaHus ans oby4aroLmxcsi N0 OCBOEHUIO AUCLIUNIMUHDI

Mpuctynas K udyyeHuto y4ebHOM OMCUUNMHBI, LenecoobpasHo 03HAKOMUTBLCA C yy4ebHOoM
nporpaMmon ANCUMNINHBI, 3NEKTPOHHbBIN BapnaHT KOTOPOW pa3MeLLEH Ha canTe B BI'Y.
3HaHMe OCHOBHbIX MOJIOXEHUN, OTPaXeHHbIX B paboyen nporpamme AUCLMUNIIUHBI, NOMOXET
o0y4aloLWmnmMca OpMeHTUPOBATLCA B M3yd4aeMOM Kypce, OCO3HaBaTb MECTO U poflb U3yyaeMomn
ANCUMNIMHBI B NOArOoTOBKE OyayLlero BbIMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHUAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM (hopMaMmM KOHTaKTHOW paboTbl NO ANCLMNIIMHE SABMSIOTCS NEKUUN U NpakTudeckue
3aHATUSA, MNOoceLleHne KoTopbix 06s3aTenbHO Ans BCeX CTyAeHTOB (Kpome CTyOeHTOB,
oby4aroLmxca No NHAMBMAYanLHOMY NnaHy).

lMoaroToBka K NpakTU4ECKMM 3aHATMSIM BEAETCH Ha OCHOBE MMaHOB NPaKTUYecKuX 3aHATUn. B
Xo4e MOArOoTOBKM K MPaKTUYECKMM 3aHATUAM HeoOXOAMMO W3y4uTb B COOTBETCTBUM C
BOMpocamMn Ans MOBTOPEHUSI KOHCMEKTbl NEKUMA, OCHOBHYK nuTepaTtypy, O3HaKOMUTbCA C
AonosiHuTensHon nutepatypon. Kpome Toro, crieqyet noBTOpUTbL MaTepuan fekumn, OTBETUTb
Ha KOHTPOMbHbIE BONPOCHI, U3y4nTb 00pas3Lbl peleHns 3agad, BbiNONHUTL YNpaXKHEHUSA (ecnun
Takue nNpeaycMoTpEHbI).

MpnM noarotoBke K MPOMEXYTOYHOW aTtTectaumMm HeobxoAMMO MNOBTOPUTb MNPOMAEHHbLIN
mMaTepuan B COOTBETCTBUM C y4ebHOW nporpammMon, NPUMEPHbIM MEepPeYHeEM BOMPOCOB,
BbIHOCALUMXCHA Ha 3k3aMeH. PekomeHOyeTcsi MCNonb30BaTb KOHCMEKTbl MEKUMA N UCTOYHUKW,
nepeymncrneHHble B CNMCKe nuTepaTypbl B paboyen nporpaMmme AUCLMNIIMHDBI, @ Takke pecypchbl
3MEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

Ona [OOCTWXKEHWA nNnaHupyembiX pesynbTaTtoB 0OydYeHWst WUCNONb3ylTCA MHTEpPaKTUBHbIE
neKumm, rpynnoBble ANCKYCCUW, aHann3 MMUTaUNOHHbBIX MOLENEN.




15. lNepeyeHb OCHOBHOM W [OOMOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) oCHOBHas nuTepartypa:

Ne n/n McToYHMK
1 OkyHes J1.A. Boicwas anrebpa: y4eb.- Cl16: JlaHb, 2009
> ®apgees [.K., ComuHckmn WN.C. 3agaum no seicwer anrebpe: y4eb. noc. ans By3os.- Cl16:
INanb, 2008

6) AononHuTenbHaa nNnuTeparypa:

Ne n/n McTOYHUK

Kynukos J1.4 n gp. C6opHuK 3agad no anrebpe u Teopum Yucen: - M.: lNpoceelueHne, 1993
JlanuH E.C., EBceeB A.E. Anrebpa un Teopus uncen: y4eb. noc.: y. 1.- M.: lNpoceeLieHune, 1974
JlanuH E.C., EBceeB A.E. Anrebpa n Teopus uncen: y4eb. noc.: u. 2.- M.: lNpoceeLeHune, 1978
®agees [.K. Jlekunn no anrebpe: y4eb. noc. ans Bysos.- Cl16: Jlans, 2007

LHHenepmaH J1.B6. Kypc anrebpbl u Teopun Yncen B 3agavax v ynpaxHeHusax: ydeb. noc. ans
neanH-ToB: Y. 2.- MuHck: Bbelwenw. wk., 1987

8 LHenepmaH J1.6. C6opHuK 3agay no anrebpe n teopum Yncen: y4eb. noc. An NeanH-TOB.-
MwuHck: Bbiweniu. wk., 1982

N OO~ W

B) MHOPMaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:

Ne n/n McTOYHUK
Andpepoea, 3.B. Anrebpa u Teopus uncen : ydebHo-meToanyeckuin komnnekc / 3.B. Andeposa,
9 O.J1. bantokeBwny, A.H. PomaHHukoB. - Mocksa : EBpa3unckmin oTkpbITbid MHCTUTYT, 2011. - 279

c. - ISBN 978-5-374-00535-6 ; To e [OneKTpoHHbI pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=90645 (11.01.2018).

TyraH6aeB, A.A. JlnHenHasa anredpa : y4ebHoe nocobue / A.A. TyraHb6aes. - Mocksa : OnnHTa,
10 2012. - 74 c. - ISBN 978-5-9765-1407-2 ; To e [DNeKTpoHHbIN pecypc). —

URL: http://biblioclub.ru/index.php?page=book&id=115141 (11.01.2018).

11 QYK «Teopust yncen» https://edu.vsu.ru/course/view.php?id=6307

16. MNMepeyeHb y4eObHO-MeTOANYECKOrO ob6ecnevyeHns ANs CaMOCTOATENIbHOU paboThbl

Ne n/n McTOoYHUK
1 AnekceeBa T.U., Nlo6oguHa J1.B. PykoBoACTBO Kk pelueHuto 3agay no anrebpe n reopuu vmicen: -
Bopucornebek: BN, 2003
> AnekceeBa, T.W. I'pynnbl [ONeKTpoHHbIV pecypc]: y4ebHoe nocobue aAnsi CTy4EeHTOB 3a04HON

dopmbl 06y4eHus.(cneymansHocTb: 050201
Bpuk, .M. OCHOBHbIE MOHATUSA N TEOPEMbI anrebpbl 1 reoMeTpun [ONeKTPOHHbIN pecypc]:

3 MaTepuansl Ans NOAroTOBKW K rOCyapCTBEHHOMY 3K3aMeEHY MO MaTeMaTuKe U METOAMKE ee
npenogasaHus: y4ebHoe nocobue/ .M. bpuk, J1.B. llobognHa.
4 C6opHuk 3agad no anrebpe: y4eb. noc. ang sy3os/ nog peg. A.N. KoctpukuHa.- M.: Hayka, 1987

17. WHdOpMaLMOHHbIE TEXHOMOrMu, MUucCnosfnb3yeMble AN peanusauum y4yebHoOWM
AUCLUUNSINHBLI, BKIlOYas nporpamMMmHoe obecnevyeHne, MHEPOPMaLMOHHO-CNpPaBO4HbIe
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX
Mpu peanusaumm ANCUNNIIMHBI NPUMEHAETCHA CMeLlaHHOe 0by4eHne C NCNoNb30BaHMEM
- QYK «Teopusa yncen» https://edu.vsu.ru/course/view.php?id=6307;
- OHNaNH-KOHCYbTaLnM;
- ONEKTPOHHOW MOYThI.
NMporpammHoe obecneyveHue:
—Win10 (nnn Win7), OfficeProPlus 2010
—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer
—STDU Viewer version 1.6.2.0
—7-Zip
—GIMP GNU Image Manipulation Program
—Paint.NET
—Tux Paint
—Adobe Flash Player


http://biblioclub.ru/index.php?page=book&id=90645
http://biblioclub.ru/index.php?page=book_red&id=115141

MHcpopmaumoHHO-cnpaBoO4YHbIe CUCTEMbI U NpocheccuoHanbHble 6a3bl AaHHbIX

HayyHas anektpoHHasa 6ubnuoTeka — http://www.scholar.ru/;

®epnepanbHbIn Nnoptan Poccuiickoe obpasoBaHue — http://www.edu.ru/;
MHdopmaumoHHaa cuctema «EgMHoe okHO  goctyna K obpasoBaTtenbHbIM
pecypcam» http://window.edu.ru/;

depepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru;
JNlekumn Begywmx npenogasatenen By3oB Poccum B cBobogHOM pocTtyne —
https://www.lektorium.tv/;

OneKTPOHHO-OMbnuoTeyHas
http://biblioclub.ru/.

cuctema «YHuBepcuteTckaas OGubnuoTteka online» —

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:
MynbTumeguinHoe obopyaoBaHue (MPOeKTop, HOYTOYK UK CTauMOHaPHbIN KOMMbIOTEP, SKPaH).

19. ®oHA OLEHOYHbIX CPEeACTB:

19.1. TlepeyeHb KOMNETEHLUMN C YKa3zaHUeM 3TanoB hOpPMUPOBaAHUA U NNIAHUPYEMbIX Pe3yNnbTaToB
06y4yeHuns
Kog n MnaHnpyemble pesynbTaTtbl 00y4eHus OTanbl dhopMrpoBaHust
coaepxaHue (nokasaTenu JOCTMXKEHUSA 3a4aHHOIO KOMMeTeHLMM (pasaensi o0C*
KoOMneTeHuun YPOBHSI OCBOEHUSI KOMMETEHLIMM (TemMbl) gMCLUMNANHBI UK (cpencTtBa
(vnn ee yactn) nocpeacTBoM (oOpPMUPOBAHMS 3HAHUIA, MOoZYyns U nx OLeHVBaHWs)
YMEHWN, HABbIKOB) HanMeHoBaHue)
Anrebpanyeckue
CTPYKTYpbI
MHorouneHsl OT ogHON
nepemeHHon Teopus
OEenMMOoCTM B KonbLe
3HaTb: MHOro4reHoB
— CBSi3b TEOPETUYECKNX OCHOB U MHorouneHsl ot
TEXHOMOrMYEeCKMX NPUEMOB anredbpbl U | HECKOMbKMX
Teopwuu vncen (onpedeneHus u nepemMeHHbIX KoHTponbHasi
ceolicmea GUHapHbIX OMHOWeHUU, MHorouneHbl Hag nonem paboTta Ne 1
omobpaxeHul, arneebpaudecKkux OEeNCTBUTENbHbIX U
cmpyKmyp, OCHO8bI meopuu KOMMJIEKCHBIX Yncen. KoHTponbHasi
MHO204/1€HO8, OCHOBHbIE YUCII08bIe MHorouneHb! Hag nonem pabota Ne 2
MK-1: cmpyKkmypbi U Ux ceolicmea, meoputo pauMoHarnbHbIX Y1cen u
rOTOBHOCTb cpasHeHul) ¢ cogepxaHnem anrebpaunyeckue yucna KoHTponbHas
peanu3oBbIBaTh npenogasaembix y4ebHbix npeameToB; | BaxHenwwne dpyHkummn B pabota Ne 3
obpasoBatenbHble | — TpeboBaHusa obpasoBaTenbHbIX Teopuu vncen
nporpaMmel no CTaHOapTOoB K NpegMeTHbIM OcHoBbl TEOpUN NHouBmayanbHble
y4ebHbIM pe3yrnbTataM OCBOEHUS OCHOBHOM CpaBHEHUN 3agaHus
npegmMeTam B obpasoBaTesibHO NporpaMmMbl obero | HatypanbHble uicna
COOTBETCTBMUM C 06pa3oBaHus N0 MaTteMaTUKeE U Llenbie uncna
TpeboBaHUs MU anrebpe. PaunoHanbHble yucna
obpa3zoBaTernbHbIX OeicTButenbHble Yicna
CcTaHOapToB KomnnekcHble, ABOViHbIE
N AyarnbHble Yucna
Anre6pbl Hag nonem
OeVCTBUTENbHbIX YNCen
YmeTs: Anrebpaunyeckne
— CTaBWTb NO3HaBaTebHbIE Lienn CTPYKTYpbI
y4ebHON OesaTenbHOCTY; MHoroyneHbl oT 04HON Tect ans
— OCYLLECTBIATL CAMOKOHTPOMb U nepemeHHomn Teopus CaMOnpOBEPKU
CaMOOLIEHKY CBOUX Y4EOHbIX OEenvMocCTu B KonbLe
JOCTWKEHWUIA; MHOro4sieHOB
— NPUMEHSATb HaBblku BnageHns VKT, BaxHenLume dyHKLMN B PasHoypoBHeBble
NPOEKTHOW N uccregoBaTenbCKon Teopun 4Yucen 3afayun 1 3afjaHuA
[eATeNbLHOCTLIO B npouecce uaydeHus | OCHOBbI Teopum
anrebpbl 1 TEOpUK YnCen; CpaBHEHUN



http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

— NPUMeHATb HaBblkk BrageHunsa VKT,
NPOEKTHOWN N UCCreaoBaTeNbCKON
AeATenbHOCTLIO B Npouecce
peanm3aunmn obpasoBaTenbHbIX
nporpamMm no obpasoBaTenibHON
obnactn «MatemaTumka u
MHdOpMaTUKa»;

— OCYLLECTBNATb AEATENbHOCTb MO
pa3paboTaHHbIM NporpaMmam y4ebHbIX
npeamMeToB (MPUMEHSIMb MeopemuKko-
MHOXeCcmeeHHbIU Modxo0, OCHOBbI
meopuu cpasHeHul, cgolicmea Kosibya
MHO204/1IeHO8 0mM 00HOU repeMeHHoU K
peweHuro 3aday WKObHO20 Kypca
mMamemamuku).

HaTtypanbHble yicna
Llensie yicna
PauuoHanbHbie yicna
[encTButensHble Yicna
KomnnekcHsble, ABOVHbIE
W oyanbHble yucna
Anrebpbl Hag nonem
OEeNCTBUTENbHbIX YNCEN

VimeTb HaBbIKN:

— 1ccnegoBaTenbCKON U NPOEKTHOM
OeaTenbHOCTY;

— obuwenonb3oBartenbckon NKT-

Anrebpanyeckue
CTPYKTYpbI
MHoro4yneHbl oT ogHON
nepemeHHon Teopusi
OenvMocTu B KonbLe
MHOrFOYNIEHOB

Pa3HoypoBHeBble
3agaun 1 3agaHus

KOMNIETEHTHOCTU, . HaTtypanbHble yncna
- 06u.|,ene/1arorl4.qe0|<om VIKT- Llenbie ynucna NnouBuayanbHble
KOMRETEHTHOCTH, . PauwvoHanbHble yncna 3agaHug
— npegmeTHo-negarornveckon UKT- [leiicTBUTENbHbIE YMCNa
KOMNETEHTHOCTU. KomnnekcHble, ABOVHbIE
W gyanbHble Yyncna
Anrebpanyeckue
CTPYKTYpbI
3HaTh: MHoro4yneHbl oT ogHON
nepemeHHon Teopus
— TexHornorn4eckme npuemsl anrebpbl 1
TEopuKn Yncen (meopemuko- ASnMoCTH B KoTibLe KoHTponbHas
MHo»(ecmgeHHblﬁ U meopemuko- m:%rr%:??e:?jHau Honem pabota Ne 1
2pynnoeol nodxodkl), nNexaiime B EHCTBUTERBHBIX 1
OCHOBE MOCTPOEHNS MaTemMaTHN4eckux KOMMIEKCHBIX YACETT. KoHTponbHas
MNK-4: Moaenen B 3KOHOMMKE, COLIMONOormn, MHOTOMIEHb! Ha NONeM pabota Ne 2
cnoco6HoCTb OKOHOMETPUKE N T.A.; paLMoHanbHbIX Yicen 1
ncnonb3oBaTtb — OCHOBHbI® METOAbI MCMONb30BAHNS anreGpanueckue Yicna KoHTponbHas
BO3MOXXHOCTU obpasoBaTtensHON cpeabl A4S OCHOBbI TeopuM pabota Ne 3
obpasoBaTenbHON | AOCTWKEHUS MeTanpeaMeTHbIX 1 CpaBHeHwii
cpenbl Ans NPeAMETHbIX Pe3yrnbTaTos OCBOEHMS HaTypanbHbie uncna NuouBnayanbHble
OOCTWDKEHNS OCHOBHOW 0bpa3oBaTenbHOMN Lienble ucna 3agaHus
FIMYHOCTHBIX, nporpammbl o6Lero obpasoBaHus no PaLyoHaNbHbIE Y1CNa
MeTanpeaMeTHbx | MaTemaruke v anreope. [leficTBUTENbHbIE YnCha
“ NPeaAMETHBIX KomnnekcHble, ABOMHbIE
pesynLTaTos W gyanbHble Yyucna
oqueva n YmeTo:
Eaf:2$::H3§6Ho — MCMONb30BaTb 3HaHME OCHOB
BOCI‘Il/ITaTeyJ'IbHOFO anrebpbi 1 TEOPUM Ycen Ans Anrebpanyeckue
npoLiecca nepesoja UHgopmauum ¢ CTPYKTYPbI
€CTEeCTBEHHOrO A3blka Ha A3blK
cpencTBamm MaTEMaTHKN 11 OBPATHO: OcHosbl Teopum
nperofiasaembIx — NPUMEHSATb 3HAHWSI OCHOB anredpbl U CPaBHEHIN Pa3HoypoBHeBbIe
y4eOBHbIX P HaTypanbHble yncna
TEOPUUN YMCeN B ONUCAHUKN NPOLLECCOB U 3agauv 1 3agaHus
npegmeTos Lienble uucna

SABNEHNI B pa3fnn4YHbIX 06nacTsix
3HaHUS;

— UCNOSb30BaTh NpeMmyLecTea
TEOPETUKO-MHOXECTBEHHOIO Noaxona u
anrebpaunyeckoro metoga npu
pelleHun 3aay LIKOMbHOro Kypca
MaTeMaTuku;

— OCYLLECTBIATb MOMCK U OTOOP
WHpopmaunm, HeobxoaMmon ans

PauwnonanbHble yncna
[encTButensHble Yncna
KomMnnekcHble, ABOVHbIE
W gyanbHble yucna
Anrebpbl Hag nonem
OEeNCTBUTENbHbIX YNCEN

UHaueunayansHble
3agaHngd




peLeHns KOHKPEeTHOM 3a4a4uu.

BnapeTtb:
— cogepKaTeribHON nHTepnpeTaumnen n
afjanTauuen TeopeTUYecKUxX 3HaHUM no

Anrebpaunyeckne
CTPYKTYpbI
MHoro4uneHbl oT ogHON
nepemeHHoun Teopus
0enMMocCTu B KOmnbLEe

npenogasaemMbIM NnpeaMeTam Ans MHOrO4r1IEHOB KoHTponbHas
pelueHus obpasoBaTenbHbIX 3a4ay; MHorouneHsl oT pabota Ne 1
— NOHATMAMM U MeTof4aMu anredpbl u HECKOMbKUX

TEOpUUN YnUCeN Ha ypoBHE, nepemeHHbIX KoHTponbHas
nossonstowemM hopmynmposaTtb 1 MHorouneHsbl Hag nonem paboTta Ne 2
pelwaTtb 3a4ayy, BO3HUKaOLWME B XO4€E | OENCTBUTENbHbIX 1

y4yebHol geATenbHOCTM No KOMIMJTEKCHBIX Yncen. KoHTponbHas
MaTemMaTuke, a TaKkke B NpakTU4ecKown MHorouneHbl Hag nonem pabota Ne 3
aeaTenbHocTH, Tpebyowue pauMoHarnbHbIX Y1cen u

yrny6neHHbIX NpodeccnoHanbHbIX anrebpaunyeckue 4ncna TecT ons
3HaHWA; BaxHenume dyHKLMN B camMornpoBepKu
— HaBblkamu dhopmanuaauum Teopwuu vncen

TEOpeTUYECKMX U NPUKNagHbIX OcHoBbI TEOPUU PasHoypoBHeBbIe

NpakTn4eCKnxX 3agay,
— NPakKTN4eCKMMN HaBblKaMu

CpaBHeHNI
HaTtypanbHble yncna

3afavun n 3agaHuA

ncnonb3oBaHUs 0bpasoBaTenbHON Lenbie ynucna NHomBuaoyanbHble
cpeabl ANa AOCTUXEHUSA NUYHOCTHBbIX, PauuoHanbHble yicna 3afaHunA
MeTanpeaMeTHbIX U NPeaMETHbIX HencteuTenbHble yicna
pesynbTatos 06yyeHns matematuke 1 | KOMNMeKcHble, ABOMHbIE
anre6pe. 1 gyanbHble yncna
Anrebpbl Hag nonem
[EeNCTBUTENbHbIX YNCen
MpomexyToyHasa aTTrecTauma — 3K3amMeH Bonpocsi k
3K3aMeHy

19.2 OnucaHne KputTepueB M LWKalbl OLEHUBAHUA KOMNEeTeHUUN (pe3ynbTaToB OOy4YeHusA) npu
NPOMEXYTOYHOM aTTecTauum

[ns oueHMBaHMA pe3ynbTaToB 00yYeHUsI Ha 3K3aMeHe MCNONb3YTCS CreayoLmne nokasaTenm

(8YHbI 13 19.1):

1) 3HaHMe OCHOB N 3aKOHOMEPHOCTEN anrebpbl U TEOPUN YUCETT;

2) yMeHue cBsA3blBaTb TEOPUIO C MPAKTUKOM;

3) HaBbIKM peLLeHns CTaHa4apTHbIX 3a4a4y Nno anrebpe 1 Teopun Yncern.
[ns oueHnBaHWA pe3ynbTaToB OOy4YeHWs Ha 9K3aMeHe ucnonb3yeTcs 4-OannbHas LWwkana:

«OTJIMHHO», «XOpPOLLUO», «yOOBJIETBOPUTESIbHO», «HEYOOBIIETBOPUTEIIbHO».

CoOTHOLIEHNE NoKasaTenen, KpUTepmeB 1 LUKasbl OLLEHMBaHUS Pe3ynbTaToB 00yYeHus.

YpoBeHb
. cchopmmpoBaH Lkana oueHok
Kputepun oLeHnBaHNsi KOMMNETEHLMI
HOCTH
KOMMeTeHuumn
Obyuyarowuticss 8 nonHoU mepe erradeem meopemuyecKuMu 0CHo8aMu
aneebpbi U meopuu Hucesi, criocobeH unmocmpuposams omeem
npumepamu, hakmamu, daHHbIMU Hay4YHbIX uccriedosaHul, loebiweHHbI OmnuYHo
MPUMEHSMb Mmeopemu4ecKue 3HaHUs1 O peweHuUs murnoebix ypOo8eHb
pacyémHbix 3adad u npakmuyeckux 3adaHuli 6oree 8bICOKO20 YPOBHS
crioxHocmu 8 obriacmu aneebpbl U meopuu Yucen
Obyyarowutics enadeem meopemu4yecKUMU ocHogaMu aneebpsbl U
meopuu yuces, criocobeH unacmpuposams omeem npumMepamu,
ghakmamu, MpuUMeHsIMb Meopemuyeckue 3HaHUs Npu peweHuu ba3zosebill Xopoto
murosbix pac4émHbix 3aday, 0oryckaem He3Ha4yumesibHbIe OWUbKU ypOBEHb
npu peweHuu rnpakmu4Yeckux 3adaHuli 6osiee 8bICOKO20 YpPOBHSI
C/IOXKHOCMU 8 obiacmu anzebpbl U meopuu Yucers.
Obyyarowutica enadeem yacmu4yHO meopemuyecKuMu ocHogamu .
lNopoeossit Yoosnemsopu-

aneebpbl U meopuu Huces, ppazmeHmapHo crnocobeH
unncmpuposame omeem npumepamu, hakmamu, 8 pside cryyaes yposeHb MenbHo




3ampy0OHsiemcs MPUMEHSIMb Meopemuyeckue 3HaHUs rpu peweHuu
muroebix pac4émHbix 3aday, He eceada criocobeH pewums
npakmuyveckue 3adaHusi 6oriee 8bICOKO20 YPOBHS CITOXHOCMU 8
obriacmu anizebpbl U meopuu Yucer.

Omeem Ha KOHMPOIIbHO-U3MEPUMesbHbIU Mamepuas He
coomeemcmeyem ftobbiM MPeM U3 nepeyucieHHbIX nokasamesned.

o Heydosnemsopu-
Ob6yuyarowuticsi deMoHCmMpupyem ompbi8OYHbIe, chpacMeHmapHbIe - MEnbHO
3HaHus, dorlyckaem 2pybbie owubKu rnpu peweHuu murnoebix 3ada4y
nubo He umeem npedcmasieHuUsi 0 crnocobe Ux peweHusl.
19.3 TunoBble KOHTPONbHbIe 3adaHUsl UM UHble MaTepuanbl, Heobxogumblie AnNA

OLEHKU 3HaHUW, YMEHWMN, HAaBbIKOB U (MNK) onbiTa AEATENbHOCTU, XapaKTepusyrowme
aTanbl (OopMMpPOBaAHUA KOMMNETEHUUA B MNpoLecce OCBOEHUA obpa3oBaTesibHOM
nporpaMmmbi

19.3.1 NepeyeHb BONPOCOB K 3K3aMEHY:
1 BuvHapHble OTHOLLEHUS U UX CBOMCTBA.
2 KonbLo MHOrounieHoB OT 04HOM NepeMeHHOM Hag obnacTbio LLENOCTHOCTH.
3.  Anrebpaunyeckve onepaumm Ha MHOXECTBax U UX OCHOBHbIE CBOMCTBA.
4.  [JdenumocTb MHOrouneHa Ha ABy4neH (x-a). Teopema besy 1 KopHM MHOrouvneHa.
5.  Anrebpauyeckue CTPyKTypbl C oAHOW GuHapHOW onepauuen: rpynnowng, nonyrpynna, MoHowua,
rpynna. MNMpumepsl. MNpocTtenumne ceomncTea rpynmn.
6. Teopema 0 BO3MOXHOM HanbOmbLIEM YMCIE KOPHEN MHOTOYSIEHA.
7.  Anrebpauvyeckue CTPyKTypbl C ABYMS GUHApHbIMU onepauusiMu: NOMyKonbLO, KOMbLO, none, ux
npoctenwmne ceoncTea. lNpumepsi.
8.  MHorouneHbl Hag nonemM. OCHOBHblE CBOMCTBA AENMMMOCTU MHOTOYNIEHOB Hag, Nosnem.
9. romomMopdumam 1 nsomMopdunam rpymnm, Konew 1 nonen.
10. Teopema o geneHun mMHoro4neHoB ¢ octatkoM. HOL mHorouneHoB. Teopema 0O CyLecTBOBaHUU U
HaxoxaeHun HOL mHorouneHoB. HOK MHOro4neHoB u ero Bel4ncreHme.
11. [puBoAnMbIE N HENPUBOAUMbIE HAZ MNOMEM MHOroYeHbl U UX OCHOBHbIE CBOMCTBA.
12. PasnoxeHue MHoOrousieHa B npounsBegeHne HenpuBOAMMbIX MHOXUTENEN U ero eAMHCTBEHHOCTb.
HaxoxgeHne HOL n HOK mMHorouneHoB npu NoMoLLy pasnoXeHnsl Ha HENPUBOOMMbIE MHOXUTESN.
13. TloHATME nNpOM3BOAHOM MHOrOYNEHa, OCHOBHblE CBOWCTBA MPOU3BOAHBLIX  MHOrOYIEHOB.
BbluncneHme 3HayYeHW MHOroudrieHa W ero MNpov3BOAHbIX C MOMOLWbBK cxembl [opHepa. Popmyna
Tennopa.
14. HenpuBoaumbie KpaTHble MHOXUTENW U KOPHM MHOrouneHoB. OCHOBHas Teopema O KpaTHOCTU
HENPMBOOAUMOrO MHOXMTENs MHorouyneHa. OTgeneHve HenpuBOOUMbIX KPaTHbIX  MHOXWUTENewn
MHOrouneHa.
15. Teopema 0O cywlecTBOBaHWM KOPHS MHOFOYNeHa C KOMMEKCHbIMU Ko3adhduumeHTammn (OCHOBHas
Teopema anredpsbl). Cneacteus 3 Heé.
16. CBA3b Mexay KOPHAMW 1 Ko duLmeHTaMm MHorouneHa (doopmyna Bueta).

17. ConpsiKeHHOCTb KOMMIMEKCHbIX KOPHEW MHOrouYfieHa C OEeWCTBUTENbHbIMU KO3 ULMEHTAMMN.
MHorouneHbl, HeNnpMBOAUMbIE HAA NMofieM AENCTBUTENbHbIX YnCen.
18. PelueHune ypaBHEHUI TpETLEN N YETBEPTON CTENEHM (B pagukanax).

19. LUenble 1 pauMoHanbHble KOPHM MHOrodneHa ¢ uenbiMu  KoddduumeHtamn.  Kputepui
HEeNPUBOAUMOCTN MHOIOYMeHa C LenbiMn KoadhduuneHTamum.

20. MHorouneHbl € OeNCTBUTENbHbIMU  KO3PUuneHTamu. HenpuBogMMOCTb MHOrOYNEHOB C
JencTBuTenbHbIMKU KoadhdnumeHTamum.

21. TlocTpoeHue KonbLa MHOroYIEHOB OT N NEepPeMEHHbIX.

22. CrteneHb ¥ nekcukorpadguyeckoe ynopsgoveHue MHOrodsieHa OT N nepemMeHHblX. [loHaTne
NPUBOANMOrO MHOro4rieHa OT N NepeMeHHbIX. TeopemMa 0 pasfnoXXMMOCTU MHOTOYSIEHa OT N NEPEMEHHbIX
B NPOV3BEAEHNE HEMPUBOAMMbBIX MHOXUTENEN N €r0 €QUHCTBEHHOCTb.

23. CunmmeTpunyeckme MHorousnieHbl. OCHOBHas TeopemMa O CUMMMETPUYECKUX MHOroYrieHax. Teopema o
€OVHCTBEHHOCTN NpeacTaBfeHnss CUMMETPUYECKOrO MHOroYfieHa B BMAE MHOroudfieHa OT OCHOBHbIX
CUMMETPUYECKMX MHOTOUYSIEHOB.

24. Tlpoctenwne ceoncTBa genumoctn uenbix ymucen. HOO n HOK uenbix 4mcen v ux CBOWCTBA.
Anroput™m EBKnnga. HenpepbiBHblEe Apobu 1 nx cBs3b C anroputmom EBknuaa..



25. WHpekcbl no mogynsim p” n 2p“ . NHgekcbl no mogynto 2.

26. [lpocTtble uMcna u ux porb B Komble Uenbix yucen. KaHoHudeckas dopma uenoro 4ucna.
Teopema 0 e4MHCTBEHHOCTU Pa3NOXEeHUs Ha NPOCTble MHOXUTENN.
27. CpaBHeHus BTOpon cTteneHn. Cumeon JlexaHapa.

28.  DyHKUMK |_xJ, {x} n ux csonctBa. MynbTunnukaTnBHble yHKUMK. Hucno n cymma genvrtenen

HaTypanbHOro Yncna.
29. AxcuMomaTtuyeckoe MOCTpOeHMe MNons OEeNCTBUTENbHbIX YMCEN KaKk MUHUMArbHOrO pacLuMpeHus
nonsa pauuoHanbHblX Yucen. CyllecTBOBaHWE MONs OEeNCTBUTENbHbIX 4Yucen. YnopsgovyeHHoe none
OENCTBUTESNbHbIX YNCen.

30. ®yHkuna Mébuyca. PyHKuns dnnepa.

31. [lpegcraBneHve gencTBUTENbHbBIX YMcen OecaTUdHbIMU Apobsamu. [pyrue onpegeneHus cuctembl
AENCTBUTESNbHbBIX YUCEN: C MOMOLLLIO MOHATUA CEYEHUS U BEPXHEW rpaHuubl; C MOMOLLbIO MOHATUS
dyHAaMeHTanbHOW NocneaoBaTenbHOCTU.

32. OcHOBHble MOHATUS Teopun cpaBHeHUn. [lpocTenwme cBoncTBa cpaBHeHUW. [lonHaa wu
npvBenéHHasi CUCTEMbIl BblHETOB.

33. [MoHaTne HaTypanbHOro psaa. AKcmoMmaTuyeckoe nocTpoeHne CUCTeMbl HaTypanbHbIxX Yucen. O
HEenpPoOTMBOPEYMBOCTM aKCMOMaTUYECKON TEOPUN HaTypanbHbIX YMCEn.

34. Teopembl dunepa n depma.

35. Cucrtema akcuom [lleaHo u e€ cBoucTBa. YNOpPAOOYEHHOE MOSTYKONbLO HaTypanbHbIX 4ucen.
KoHeuHble 1 CHETHbIE MHOXECTBA.

36. CpaBHeHus nepBoin cteneHn. CucTemMbl CpaBHEHMI NEPBOIN CTEMNEHMW.

37. AkcnomaTtmyeckoe MOCTPOEHMe Konbua UenbiX Yucen Kak MWHUManbHOro paclumpeHus
nonykonbLa HaTypanbHbIxX Yncen. CyluecTBoBaHWE CUCTEMbI LEMbIX Yncen.

38. CpaBHeHusa nobon cTeneHn no NPocToMy U COCTaBHOMY MOAYIHO.

39. AkcrmomaTtmyeckoe NoCTpPoeHME Nons paumoHarbHbIX YUCES KaK MMHUManbHOrO pacLunpeHus
konbua uenbix yncen. CyliecTBOBaHME NONs pauMoHanbHbIX YUCen.

40. TloHATMS NepBOOGPAa3HOro KOpPHS 1 nHAekca. MepBoobpasHbie KOpHM Mo Mogynsm p“ u 2p“.

41. Ynopsgo4yeHHoe nore paumoHanbHbIX ynucen. lNpeacraBnexHme paumoHanbHbIX Ynucen
AEeCATUYHBIMU APOoBsSMN.

42. TloHATUA N OCHOBHbIE CBOMCTBA YMCMOBbIX 1 anrebpandeckmnx CUCTEM.

43. AnreGpanyeckasi 1 TpUroHomeTpuyeckasi hopMbl KOMMIEKCHOro ymcna. Onepaumn Hag KOMMIEKCHbIMM
ymcramm B anrebpandeckon 1 TPUroHOMeTpUYECKo hopmax. [IBorHbIe 1 AyaribHble YMcna.

44. Cwuctembl KBAaTEpPHMOHOB W TUMNEPKOMMIEKCHLIX 4mcen. OOwur B3rnsg Ha AeNCTBUTENbHBbIE,
KOMMIEKCHbIE YMcna 1 KBaTepHWOHLI. Mpeaen paclumpeHms YNCNOoBbIX CUCTEM.



19.3.2 NepeyeHb NpakTMyecKkux 3agaHumn (npumMepsbl)
1. BbIACHUTb, KakMMum cBouMcTBamu obrnagaet OuHapHasi onepauusi «o», 3adaHHasd Ha MHOXecTBe
OENCTBUTENbHbIX YNCEN NPaBUITOM:

(Va,beR)aob= atb .

2. BbiicHnTb, 6yAyT i roMOMOpPHbI anrebpsbl (Z,+) 1 (2Z,+), ecnv oTobpaxenne ¢:Z —2Z 3aaaHo

no cnegyroLwemy npasuny: (Vx e’/ ) go(x) =2x.

1 2 -1
3. Bblumcninte f(A),ecnn A=| o 1 3L f(x0)=x"=2x+7
-1 1 2
4. Boluncnutb onpegenuTens:
1 2 3 4
1 1 -4 3
| —4 -1 -2
1 3 2 -1

5. NccnepgoBatb ccTeMy Ha COBMECTHOCTb M HalTW eé pelueHus metogom lraycca:
4x, —3x, +2x, —x, =8,
3x,—2x, +x,-3x, =17,
2x, —x,—5x, =6,
5x, —3x, +x; —8x, =1.
6. YCTaHOBUTb, NMHENHO 3aBMCKMMa UMK HET CUCTEMa BEKTOPOB a, = (1; 2; 3), a, = (1;— 2;3), a, = (1; 2;—3) B
COOTBETCTBYHOLLEM apudMeTUIeCKOM NPOCTpaHCTBe Haa nonem Q.
7. Hantn dpoyHaaMeHTarnbHy CUCTEMY PELLEHN OAHOPOLAHON CUCTEMbI YPaBHEHWUN:
2x, —3x, +4x; —x, =0,
2x, = 3x, +2x; +3x, =0,
2x, =3x, +2x, —11x, =0.
8. Pewuntb no dhopmyne KapaaHo ypaBHeHne x° +18x+15=0.
9. Pewuntb MeTofom ®eppapyt ypasHeHne x* —2x° +4x> —2x+3=0.
10. JonONHUTbL MHOTOYSIEH 40 CUMMETPUYECKOTO, U Bbipa3nTb YEPe3 OCHOBHLIE CUMMETPUYECKNE
MHOTOUMNeHbl f = Xx'x, +...
11. HaiiTn paumoHarbHble KOpHU MHorouneHa f(x) =x* +4x’ +4x* +1.
12. Pa3noxuTb MHOro4neH f(x) Ha HenpusBoAuMble MHOXUTENU Hag nonamu Q,R,C :

f)=x"+4x" +4x> +1

,a’-3a+1=0.

13. Vcknountb nppaumoHanbHOCTb B 3HaMeHaTene BblpaXXeHns 1
a+

14. PewnTb cpasHenne 2x=3{(mod )
PewnTtb cnuctemy cpaBHeHUi
¥x=3(mod i1),
x=b{mod 7);
15. C nomoubto cumsona JlexaHapa ycTaHoBUTb, UMEET NN peLLEHNsI CPaBHEHME
x?=404(mod 523);

19.3.3 TecTOBbIE 3a4aHUA
KoMnnekT TecToBbIX 3aAaHMN AN camonpoBepku (npumep)
3apaHuve 1. PewuTe ypaBHEHUS:

I 1 2 -1
; 1.2)
-1 3 4 1
BapuaHnTbl oTBETOB:

x x+1

1.1
) 4 5

X =

32
12 1)



1) x=-2/5;

2) x=6/5;

3) x=-3;

4) x=-06;

5) x=—1/3;

6) x=1.

3agaHue 2. Pewunte ypaBHEHUSA N HEPABEHCTBO:
1 x O 5 2 «x 2 x+2 -1

21)10 0 x/=0; 22)10 3 —-1=-1; 2.3) |1 1 -2/>0.
x 1 0 7 x 3 5 -3 x

BapuaHTbl 0TBETOB:

1) x €(-; -6) U (-4; +);
2) x=-2;

3) x €(-6;-4);

4) x=%2;

5) x €(4; 6);

6) x=2;

7) x=0, x=%1;

8) x=0, x=1.

3apaHuve 3. Boluncnure onpegenvtens pasnoXeHmemM no NnepBon CTPOKe:
a b c

I -2 0
31 2

BapwvaHTbl 0TBETOB:

1) —4a+2b—5c;

2) —2a—-2b-12c;

3) —4a-2b+7Ic.

3apgaHve 4. Hangute 3HayeHnst a (eCnu OHW CYLLIECTBYIOT), MPU KOTOPbLIX CUCTEMY

{ZX -S5y=1,
MOXHO peLwmnTb MeTogom Kpamepa.

ax+5y=-2a-5

BapuaHTbl OTBETOB:

1) npun a#2;

2)npn a #-2;

3) npw nobom a;

4) HX NPU KaKUX a CUCTEMY Hernb3s pewnTb MeTogom Kpamepa.

3apaHue 5. Cuctemy ypaBHeHUN u3 3agaHus 4 pewnte metogomM Kpamepa, ncnons3ys gopmynbl

Ax A y
x= > y= Xy . OTBET JOMKEH COCTOSATb U3 TPOWKK Yncen (x, y,Ax+ Ay).

BapuaHTbl OTBETOB:
1) (2, 1, 15a+30);
2) (-2, -1, -15a-30);
3) (-1, -2, -15a-30);
4) (1, 2, 15+30a).

0 1 2
3apaHue 6. Hangute matpuuy X , ygoenetsopstowyto ycnosuo , 2A+ X =B roe A :( ] ;

11 3
10 -1
B= .
(312)

BapI/IaHTbI OTBETOB:



1 2 3
1) ;
1 3 8

-2 3 8
2) ;
-9 1 5

2 13 4
3) ;
-3 5 13

1 -2 -5
4) .
5 -1 -4
3apanue 7. OaHbl matpuubl A

n B,.,. Kakue yetseépku uncen (n, m, K, p) xapakTtepuaytoLme

pa3mepbl MaTpul A n B, obecneymBaloT CyLLLECTBOBaHME Npom3BeaeHns matpuubl AB?
BapwuaHTbl 3HaveHun (n, m, k, p):

1) (1, 2, 3, 4);

2) (6,3, 3, 4);

3) (2,3, 4,3).

3apaHue 8. Onpeapenute pasmepbl matpuubl C = A- B, ecnn A 1 B cornacoBaHHble MaTpuLbl U3
3apaHusa 7.

BapuaHTbl 0TBETOB:

1) 3x4;
2) 4%x6;
3) 6x4.
3apganue 9. [JaHbl MaTpuubl
2 1
1 -2 3
A= , B=| 3 -1
[0 1 ZJ
-1 1

Hangute C=A-B n D= B-A. OTBeT AOMKEH COCTOATb 13 Napbl Yncen (c2],d21), ABNSAOLLMNXCA

anemeHTamu maTtpuy Cun D cOOTBETCTBEHHO.
BapuaHTbl OTBETOB:

1) (-4, 2);

2) (0, 1);

3) (-7, 2);

4) (1, 3).

3apanve 10. Hangute 3HaveHne mHorouneHa f(A)

4
OT MaTpuLbl A:(2 | j ecrm f(x)=x"—2x+5.

Ykasanue. NycTb AaH MHorouneH f(x) = ax> +bx+c un KBagpaTHast MaTpuua A. Torga

f(A) = aA® +bA + cE , rae E — eauHnyHas MaTtpuua TOro Xe nopsiaka, uto n maTtpuua A.
BapunaHTbl OTBETOB:

7 —4}
1) ;
11 =2
0 7 -9)
) 6 _o)
2 —9)
3) .
6 -7

3apgaHve 11. OnpegennTte, NpyM KakoM 3Ha4YeHUU ¢ cyllecTByeT maTpuvua, obpaTHas JaHHOW:



a-1 3 4
0 a-1 —-1|.
0 0 5
BapuaHTbl 0TBETOB:
1) a=4/5;
2) a+-1;
3) npu nobom « ;
4) o #1.

3apaHue 12. lNMycTb A n B — HEBbIPOXAEHHbIE MaTpuubl. Pewunte matpuyHoe ypaBHeHne AXB =C.
BapuaHTbl 0TBETOB:

1) A7'CB™';
AB

3) CA'B;

4) A"'B'C.

3apanuve 13. Hangute matpuuy, obpatHyto matpuue A (C NOMOLLLIO 3feMeHTapHbIX Npeobpas3oBaHnin)
1 0 1

A= 0 0 2].
-1 3 1

OTBeT JOMKEH COCTOATb U3 TPOMKK Ymncen (a, B,y ), KaXaoe U3 KOTOPbIX PaBHO CyMME 3MEMEHTOB,

COOTBETCTBEHHO, NEPBOW, BTOPOW U TPETLEN CTPOK O6paTHOM MaTpuLbl.
BapuaHTbl 0TBETOB:
1) (-3, -2, -3);
2) (3, 2, -3);
3) (1/2, 1/3, 1/2);
4) (-1/3, -1/2, -1/3).
1 0 0

3apaHue 14. lNMpun kakmx 3HavyeHnax @ padr r(A) matpuubl A=|0 a+2 0 paBeH 1:
0 0 a’ -4
BapwuaHTbl 0OTBETOB:

1) a=2;

2) a+12;

3) a=-2.
1 2 3 4

3apanue 15. Hanaute pelwenus cuctembl Ax =6 cmatpuuen A=|{0 -1 2 1|, ana KoToporo
0O 0 50

x, =—1. OTBET JOMKeH COCTOSITb U3 YETBEPKM YnCen (xl,xz,x3!x4).

BapuaHTbl OTBETOB:
1) (-6, 1, 1, -1);

2) (65 '15 05 '1)!
3)(3,1,0,-1).

19.3.4 MNepeyeHb 3aaaHMN ANA KOHTPOJbHbIX paboT
KomnneKkT 3agaHun ansa KOHTponbHou pa6oTbl Nei
BapuaHT 1
Tema AnreGpanyeckue CTPyKTypbl

3apaHve 1. Onpepenutb, kakon anrebpanyeckon CTPYKTYpOW SIBMSIETCA MHOXECTBO A:{zﬂ nez} no

onepawmm 0BbI4HOIO YMHOXEHUS.
Tema AnreGpanyeckue CTPyKTypbl



3apaHve 2. BbiacHuTb, OGyayT nn romomopdHbl anrebpbl <Z,+> " <2Z,+>, ecnu oTobpaxeHue

@:Z —2Z 3anaHo no cnepaytowemy npasuny: (Vx € Z) p(x)=2x.

Tema Anrebpanyeckue CTPYKTypbl
3agaHue 3. Micnonb3ys TpUroHoMeTpU4eckyto (oopmy KOMMIEKCHOrO Yncna, BblYUCINTD:

a)l=i3)-V3+i). 6) sce aHaueHmst 4/—4 1 M306pa3NTL MX rEOMETPIUECKM.

1+i
Tema CuctemMbl NMHEMHbIX ypaBHEHUN
3apaHue 5. ViccnegoBaTb CUCTEMY HA COBMECTHOCTb U HaUTK €€ pelleHus metogom lraycca:
4x, —3x, +2x; —x, =8,
3%, —2x, +x,-3x, =17,
2x, —x, —5x, =6,
S5x, —3x, +x;, —8x, =1.
Tema Cuctembl NMIMHENHbIX ypaBHEHUN
3apaHue 7.
HanTtun obuiee n kakoe-nnbo YacTHOe peLleHne CUCTEMbl YPaBHEHWIA:
2x, =3x, +4x, —x, =1,
2x, —3x, +2x;, +3x, =2,
2x, —3x, +2x, —11x, =—4.
Tema CucteMbl NMHEMHbIX ypaBHEHUN
3agaHue 8. Bbluncnntb onpegenvrens:

1 2 3 4
2 1 -4 3
3 -4 -1 -2
4 3 2 -1

KomnneKkT 3agaHui Ansa KOHTPONbHOM paboTbl Ne 2
Tema MHorouneHsbl Hag nofieM AeMCTBUTENbHbIX U KOMMJEKCHbIX YM1cen
3apgaHue 1. PewnTb no oopmyne KapaaHo ypaBHEHUS:

a)x’ +18x+15=0;
b)x* —3x*=3x+11=0;

c)x* +3x"—6x+4=0.

3apaHue 2. PewnTb metogom ®eppapu ypaBHEHNS:
a) x* =2x +4x> -2x+3=0;

by x* —x* =3x*+5x-10=0;

c) x* +2x° +8x* +2x+7=0.

3apaHue 3.

a) ana kpyBas y = x* 4+ ax® + bx* + cx + d. Haitm NPSMYIO Tak, YTOObI TOYKKN nepeceveHus A, B,
C, D ee c kpvBOW oTCEKanu Tpu paBHbIX OTpe3kKa:

AB=BC=CD.
Mpwn KakoM ycnoBuu aTa 3agada MMeeT pelueHne?
6) Havtu nnowagb u pagumyc ONMCAHHOTO Kpyra TPeyroribHuKa, CTOPOHblI KOTOPOro paBHbl KOPHSM
ypaBHEHWSI:

x> —ax® +bx—c.
B) HailTu cooTHoLLeHne Mexay KoaddULMeHTaMn ypaBHEHMs!, KOPHU KOTOPOro paBHbl CUHYyCaM YrnoB
TpeyronbHuKa.

3apaHve 4.
a) CocTaBuTb ypaBHEHUE 4-11 CTENEHN, KOPHSAMWN KOTOPOro ABNSAOTCS:



1
o, —, —a, -
[24 [24
Tema MHorouneHbl OT HECKONbKUX MepeMEeHHbIX
3apaHue 1. a) HaiTu ypaBHeHMe HauMeHbLUEen cTeneHn, OgHUM U3 KOPHEN KOTOPOro siBNSeTcs

X X X
B N T

, roe  X;,» X5, X; - KOPHU ypaBHeHNa x° +ax’ +bx+c=0, n ko3hDULMEHTLI KOTOPOro
Xy Xy X

BbIpaXalTCqa paunoOHalnbHO 4Yepea KOSC*)@MU,MGHTH OaHHOIo ypaBHEHUA.
. - . X
6) Hantun ypaBHEHUE HaMMeHbLIEN cCTeneHn, oaHNM N3 KOPHEN KOTOPOro ABJAETCA —1, rge xl’ )C2, X3
X
3 2
- KOPHW ypaBHeHus X~ +ax” +bx+c=0, n KkoapdULUMEHTbl KOTOPOro BbIPAXAlOTCA Yepes

KoahpnumeHTbl 4aHHOro ypaBHEHMS.
B) Hantn ypaBHeHWe HauMMeHbLlen cTeneHun c KoadhduuueHTamu, BblpaXkatroWMMUCH palMoHanbHO
yepes Ko PUUNEHTbI AaHHOMO ypaBHEHUS:
X +axd +bx* +ex+d =0,
NPUHUMAN 3a OO4MH U3 KOPHEN NCKOMOIO YpaBHEHMS:
D x,x, + x3x,;
2
2) (X +x, —x3 —x,)7;
3) x,x,;
4) x, + x,;
2
S)(x, —x,)".
r) Hantu ypaBHeHue, OQHNM U3 KOPHEWN KOTOPOro SBMSIETCS
(2,25 + X,%5 + X3%, + X, X5 + X5X)) - (X, X5 + X3X5 + XX, + XX, X,X,),

5
rae X, X,, X3, X, - kopHu ypasHeruss X~ +ax +b =0

3apgaHuve 2. PelwmnTb cuctemy ypaBHEHUN:
a)MeToA0oM MocrefoBaTeNbHOr0 UCKMOYEHNUS OAHON N3 NEPEMEHHbIX:

y>—Txy+4x" +13x -2y -3=0 y+x'—y-3x=0
{y2—14xy+9x2+28x—4y—520 {y2—6xy—x2+lly+7x—12=0

¥ +2-5y'=0 5y° —6xy+5x" -16=0
{2x2+y2—7=0 Y —xy+2x°-y—x—-4=0
6)Cc NOMOLLbIO pe3ynbTaHTa:

X =3xy+y =2 2y’ —2xy* +y’ =2x" —2x—y=0
{2)(2—)@74—3)/2 =1 {xz +xy -y +y =0

X =3xy+y -y =2 X —xy—-y +y=0 5x* —6xy+5y°-16=0

2x" —xy+3y* =1 {x2+x—y2=1 {sz—xy—x+y2—y—420

3apgaHuve 3. [JononHWTb, eCNK HY>XHO, Criegyowmne MHOMOYIEHbl 0 CUMMETPUYECKUX, U Bbipa3nTb
Yepes3 OCHOBHbLIE CUMMETPUYECKNE MHOMOYNEHBI:

Q) f=xx+...;

b) f = x}x,0x; +...;

c) f=(x +x2)2 +...;

) f=0+x)+....

e)f =2x;, —x, —x)(2x, —x, —x)(2x; — x; — x,);

Hf =0 —x) (x —x)" (x, —x)%

) f =X X%, + ...

Tema MHorouneHbl Hag NoneM paumMoHarbHbIX YUcesn u anreépanyeckue Yymcna
3agaHue 1. Hantn pauunoHanbHble KOPHU MHOMOYSIEHOB:



a) f(x)=x"+4x" +4x° +1

b)f(x)=x"—6x>+11x-6

o) f(x)=x"—x"—x*+1

d) f(x)=x"+3x =3x> -11x+6

e) f(x)=x—11x" +38x—40

) fx)=x*-9x>+14

g f(xX)=x"+4x>—2x>—12x+9

D) f(x)=2x"+3x>+6x—4

D) =x>+6x"—8x+12

3apaHue 2. Pa3noxutb MHOrouneH f(x) Ha HenpuBoAWMblE MHOXMUTENW Hag nonsmu Q, R, C :
a) f(x)=x" +4x> +4x> +1

b) f(x)=x"-6x"+11x-6

O f(x)=x"—x*—x*+1

d) f(x)=x" +3x° =3x* —-11x+6

e) f(x)=x> —11x* +38x-40

) f(x)=x"-9x*+14

g) f(x)=x*+4x’ —2x* =12x+9

h) f(x)=2x+3x> +6x—4

D f(x)=x+6x*—8x+12

Tema Anre6pauquKaﬂ 3aAMKHYTOCTb NoJid KOMNJIeKCHbIX Yucen
3apanue 1. VckniounTb MppaumoHanbHOCTb B 3HaMeHaTene BblpaXKeHus!:

H— .
1-42 +2°

n—2_ & -3a+l=0;
a+1
2
c)w, a’+a’+3a+4=0;
a +2a+1
d) 1 at—a’+2a+1=0.

3’ +a’ -2a—-1

KomnneKkT 3agaHui AnA KOHTpPonbHOM paboTbl Ne 3

3apaHue 1. PelwunTb CpaBHEHUS:

2x=3(mod 5);

3x=4{(mod 7};

7Tx=10(mod 11);

12x=7 (mod 13);

7x=11 (mod 15);

Sx=3(mod 17);

3x=5(mod 11);

Ox=2(mod 14);

3agaHue 2. PelwunTb cUCTEMbI CPaBHEHWIA:



{mod 7});

x=3(mod 10),
x=2(mod 3);
3apaHve 3. C nomolLbio cuMBona JlexaHapa yCTaHOBUTb, MMEIOT NN PeLleHNs CPaBHEeHUS:
=404 (mod 523);
?=9%({mod 601);
=219 (mod 383);
x?=47 (mod 73),
2=931 (mod 101);
3agaHve 4. 3aMeHUTb faHHble CPaBHEHUS PABHOCUITbHBIMU UM CPaBHEHMSIMU, CTEMEHN KOTOPbIX HUKE
p, rae p—Moaynb:
£3—3xT4-2x8 + 3x*+—2x2—1=0(mod 5);
B8 —x+x—3=0(mod 11);
18 —247 + 3x8 4 x¥—2x%—x—3=0(mod 5);
#—3x+2x3—x+4+3=0(mod 7}:
x10 4+ 3x5 48 4+ 42 —3==0 (mod 7):

{ x=7(mod 11),

3agaHue 5.

1. Hafite octaTox ot Zemeuusa upcna 4857+2 ga 11, roe
1 — Jodoe Heloe HeOTPHIATSIbHOS YHCIHO,

19.3.5 UHauBMAayanbHbIe 3apaHus
Tema Anrebpanyeckue CTPYKTypbl
3apaua 1. Ha mHoxectBe A={1, 2, 3, 4} 3agaHO OunHapHOe OTHOWweHne o. Kakmmu CBOMCTBaMM OHO
obnagaet: a = {<1, 1>, <2, 2>, <3, 3>, <4, 4>, <1, 4>, <4, 1>, <3, 2>, <2, 3>}7?
MocTponTtb rpad 1 rpadomk OTHOLLEHNSA .
3apava 2. o rpadouky OTHOLLEHUA o OnNpenenuTb MHOXECTBO A, Ha KOTOPOM OHO 3a4aHo, U CBOMCTBA
3TOro OTHOLLIEHMS:

S L d
¢ feee
¢ leree
© tierw |
e
e ey

—————

a b ¢ d e f
3apaya 3. o Buay matpuubl A onpegenutb GuHapHoe OTHOLWEHME o, 3a4aHHOEe Ha MHOXecTBe A =
{a, b, c, d}, n cBOMCTBa 3TOr0 GUHAPHOrO OTHOLLEHUS:
0 1

All 1
00

0 0 1 1
3apava 4. Kakumun ceoncteamm obnagaet GMHapHOe OTHOLLUEHNE O Ha MHOXecTBe A, ecnu:
a) A=Nu<ab> €0 & a < 2b;
b) A=Nu <a,b> € 0 & (a+b) genutca Ha 2;

2
c) A=Nu<ab> €0 & a=b""?
3apaua 5. Kakoe OTHOLLEHVE 3KBUBANEHTHOCTM 3afaeT pa3breHne MHOXECTBaA LienblX Yncen:
KrnaccoB pa3bueHns HGecKOHEeYHOEe MHOXECTBO M B KaXXOOM KracCe COAEpXMTCS POBHO OHO Lenoe
4yncno?

S = O
(e R



3apava 6. MNocTponTb N0 JAaHHOMY OTHOLLEHMIO S3KBMBANEHTHOCTM G pa3bueHne MHoxectBa M = {a, b,
¢, d}, ecnu: 0 = {<a, a>; <b, b>; <c, c>; <d, d>; <a, ¢c>; <c, a>}.

3apauya 7. [llocTpouTb MO AaHHOMY pasbueHnio MHOXeCcTBa M = {a, b, ¢, d} oTHoweHne
aKkBMBasneHTHoctTu o, ecnu: My = {a}; M, = {b, c}; M3 = {d}.

3apaua 8. CKonbKo pasnnyHbIX OTHOLLEHUI SKBUBANEHTHOCTM MOXHO 3aaaTh Ha MHoxecTBe M, ecnu:
a) M={a,b,c,d};b)M={1,2,3}7?

3apaua 9. Pacnonoxute cnegylowme MOHATUS MO MOPSAKY MO MAPUHUWUMY: COOEPXaHUEe KaxKaoro
nocneayloLwero NOHATUS LUNPE, YEM COAEPKAHNE NpeablayLLero:

OvHapHOe OTHOoWweHne, pedNieKCMBHOE OTHOLUEHWE, [OeKapTOB KBagpaT MHOXeCTBa, OTHOLLUEHME
3KBUBAIIEHTHOCTM.

3apaua 10. NpoBeputb, aBnsetca nu OmHapHoe oTHoweHune f oTobOpaxeHnem, u ecnu ga, TO
obnagaeT N OHO CBOMCTBaMM MHBEKTUBHOCTU, CHOPBbEKTMBHOCTU, OMEKTUBHOCTM:

a) f={<x,y> eRxR|2x + 3y =12}; 6) f={<x,y> eRxR|x +y = x3.

3apauva 23. [okaszaTb, 4YTO ecnu cywecTByeT OMEKTMBHOE oTobpakeHMe MHOXEeCTBa Ha ero
cobCcTBEHHOE NMOJMHOXECTBO, TO 3TO MHOXECTBO ODECKOHEeYHO.

3apava 11. o Buay rpaduka onpedenuTtb, ABMASETCA NN COOTBETCTBYHOLWAA YHKUUS WHBbEKUMEN,
clopbekumen, bnekumen:

™~ ",

'
I
1
I
'
I
I
'
I
|
T L
1
I
1
|
I
I
I
'
I
I

0

|

3apava 12. (Fpynna nepekntoyarenen). HasoseMm nepexsiroyamernem aNeKTpPUYecKyto CXemy,
NUMEIOLLLYI0 TpM BXO4a M Tpy BbIXo4a, COeAUHEHHbIE NOMAapHO B HEKOTOPOM nopsiake. Takunx
nepekntovarenen scero wectb (puc.1).

X

1 11 11 1

2 2 2 2 2 2

3 '3 3 '3 3 3
nl n2 n3

1 11 11 1

2 12 2 2 2 2

3 '3 3 3 3 3
n4 n5 nG

Puc. 1. lLlecTb nepekniovartenen
Ha mMHOoXecTBe nepekntodarenen onpegenim onepaunio «*» COeanHEHUs NepekroyaTenen.

Hanpumep, B pesynbtate coeanHeHus nepekniodatenen M, n M, (puc. 2) Bxog 1 Oynet coeauHeH

C BbIXOAOM 2, BXoA4 2 - C BbIxoAoM 3, BXoA 3 - C BbIXogoM 1. TOYHO Takoe e COOTBETCTBUE MEXAY
BXOAAMU U BbIXOAAMW OCYLLECTBIAET nepekntoyarens ;.

e
n3

n, n,
Puc.2. PesynbTaT coeaMHeHus ABYX nepekno4varenen
Moatomy MoxHo 3anucatb: 1, * M, = . ;.

[okasaTtb, 4TO MHOXECTBO NMepeKIitoyaTenen OTHOCUTENBHO onepaumm «*» coeauHEHUS
nepekntovarenen obpasyet rpynny. byget nu ata rpynna abeneson?



3apauva 13. [JokasaTb, YUTO MHOXECTBO BCeX HabopoB PUKCUPOBAHHOW AMNWHBLI N, COCTABNEHHbIX 3 0 1
1, obpasyeT agaAUTUBHYIO rpynny no onepauuy CyMMMpoBaHUSA No Moaynio Asa. YUto npeacraenseT
cob0oW aneMeHT, MPOTUBOMOSOXHbLIN MPON3BOSNIBHOMY 3NIEMEHTY a 3TOW rpynmnbI?

3apaua 14. MNyctb G = S, - rpynna noAcTaHoBOK cTeneHun 3. 3aHymepyem ee anemenTsl: g =(1,2,3); g,

=(1,3,2); g,=(2,1,3); g,=(2,3,1); g.=(3,1,2); g.=(3,2,1).
HainTu Bce noarpynnbl B S, ¥ BbiINUCaTb CMEXHbIE KNacchl MO KaxxAon u3 noarpynn. byayT num

HandeHHble NOArpynnbl ABNATECS HOPManbHbIMU AenUTENAMN?

3apaya 15. Beskuin nsomopdusm rpynn aBnseTcs GMeKTMBHbIM OTOBpaXKeHneM OOHOW rpynnbl Ha
Apyryto. BepHo nu, 4to Bcskoe BrekTnBHoe oTobpakeHne OgHOW rpynnbl Ha APYryto SBNSETCA UX
n3omMopdr3Mom?

Tema Anre6panyeckasi 3aMKHYTOCTb MONSA KOMMJIEKCHbIX Ynucen
3apgava 1. 3anuwmnTte peleHns cuctemMsl B anrebpanyeckon opme
) z, =3z, =1, Z,+2z, =141,
a . ..
2z, +z, =1 3z, +iz, =2-3i
3apauya 2. CywlecTBYIOT N1 Takne AeNCTBUTESNbHbIE YMCna X Uy, ANs KOTOPbIX YMcna z1 U Z; ABNSATCH
CONPSAXEHHBIMU: Z1=8X — 20i"°, ,=9x* — 4+ 10yi°?
3apaya 3. CKoNnbKO peLleHnn uMeeT cucTeMa ypaBHEHUI:
‘Z‘ =3, ?
lz—1+i=1
3apgava 4. PewunTb KBagpaTHOE ypaBHEHME B KOMMIIEKCHbIX YnCnax:
Z+z+1=0;d)Z2-(3+2)z+6i=0.
3apgaya 5. W306pasnTb Ha KOMMMEKCHOW MfIOCKOCTU MHOXECTBO TOYEK, YAOBETBOPSIOLNX
HepaBeHCTBY:

|z+1 >z —2i.

3apaya 6. Hantu Bce 3HayeHus '{/I N NoKasaTb, YTO OHM 00pa3ytoT reOMETPUYECKYH MPOrPECCUo.
3apgada 12. BbuncnuTb:

(3 +i/3)*
13

- 47—
2 2

Tembl MHorouneHbl Hag NonemM eNCTBUTENbHbLIX U KOMMNNEKCHbIX Yucern.
MHorouneHbl Hag Nonem pauMoHanbHbIX YMCcen 1 anreépanyeckue ymcna
3apaya 1. Hantm 3HaveHuMs Bcex 9MnemMeHTOB nons Kak pacwwuperHve GF(2) no HenpwuBogMmMoMy
MHorouneHy p(x) = X>+x+1.
3apgava 2. Hantn umknuyeckme nopoxaatowme nonen GF(4), GF(9).
3apava 3. Hantn Bce HenpmBoAUMbIE MHOrOYNEHbl cTenenn aea Hag nonem GF(5).

4
3apava 4. Pewwutb B none GF(7) ypaBHeHne x = 3.
3apaua 5. N36aBuTbCA OT MppaLMOHANBbHOCTU B 3HAMEHATENE BbIPaXEHWUN:
1

1+42 -3
3apava 6. Onucatb ctpoenne nons K= Q(a), rae Q — none paumoHanbHbIX YNCEN N HANTU SNEMEHT,
obpaTHbIV AN anemeHTa B:

Tembl MHoro4sneHbl OT 0 gHON NepemMeHHOn. MHOrouneHbl OT HECKONMbLKUX NepeMeHHbIX.
Teopus A4enMMocTn B KONbLEe MHOIO4YJ1IEHOB.
3apaval. Boiumcnutb f(Xo):



a) f(x)=x"-3x"+6x> —10x +16; x,=4;

b) f(x)=x*+2x" =3x* —4x+1; x,=-1;

0) f(x)=5x"-19x> =7x> +9x +3; x,=2;

d) f(x)=3x"+4x> +5x> +x+33; x,=-2.

3apava 2. [lokaxuTe, 4YTO He CyllecTByeT MHorodneHa P(x) ¢ uenbiMm koaduumeHTamm, Ans KoToporo
OAHOBPEMEHHO BhINOSHAOTCS yernosus: P(6) =5 un P(14) = 9.

3apauya 3. [lJaH MHOrouneH ¢ LenbiMi KoadpduumeHTamn. B Tpéx Lenblx Toukax OH MpUHUMaeT

3HaueHue ABa. [lokasaTb, YTO HU B KaKOIi LIeNoii TOUYKE OH HE NPUHUMAET 3HaYeHne TPU.
3apaua 4. Kakoil ocTaTok AaéT X + X + X + X + X' + X**® npu nenenun na (x - 1)?

3apava 5. Pasnoxunte MHorouneH f(x)no cTeneHaM AByYrieHa (x — a), a TakKke HaWTU 3Ha4YeHue
MHOrOUYSIEHA U BCEX €ro NMPOM3BOLHLIX MPU X = d , ECIN:
a) f(x)=x*+2x" =7x* +3x—1; a=2

b) f(x)=2x"+x" +1; a=-3

o) f(x)=x> +2ix> =3; a=1

d) f(x)=x"+7x* +16x° +8x* —=16x—16;a =2
e) f(x)=4x> =2x* +5x—1; a=-2

3apaya 6. [lonb3ysacb dopmynamm Bueta, nocTpouTb MHOrodneH C AeACTBUTENbHbIMM
KoadhduumeHTamm cteneHn 4 co ctapinm Ko uUMeHTOM 1, UMEIOLLMI KOPHU:
npocTble KopHu 2, -1, 1+in 1-i.

3apaua 7. Haigute KopHu MHorouneHa f(x) =x° —15x” + 74x — 120, ecnu U3BECTHO, YTO OAMH U3
€ro KOpHen ABnseTca cpeaHuM apudMeTUYECKUM OBYX APYrMX KOPHEN.

3apaya 8. MHorouneH x'°+1 pasnaraeTcsi Ha criefylolmMe HenpuBOAUMBIE COMHOXMTENM: x+1, X°+
x+1, x*+ x+1, x*+3+1, x*+x3+ x®*+x+1. OnpenenuTb KOPHU MHOrouneHa X'°+1 u pacnpeaenuTb UX rno
HEenpUBOAMMBIM COMHOXUTENAM. B kauecTBe genuTens Mcnonb3oBaTh MHOrouneHsl: a) X+ x+1; b) x*+
X3+1; ¢) X'+ X3+ X%+ x+1.

3agayva 9. [JononHWTb crneaylowme MHOTroYSEHbl 40 CUMMETPUYECKMX W BblpasnTb Yepe3 OCHOBHbIE
CUMMETPUYECKNE MHOMOYNEHDI:

Df=xx,+...;

2) f = XX, +...5

3 f=(x+x,)" +...3

D f=(x+x)+....

19.3.5 Tembl KypcoBbIX paboTt
He npegycmoTpeHo

19.3.6 PasHoypoBHeBble 3afa4M U 3aaaHua
1 CocTaBneHue rrnoccapus n knacrepa OCHOBHbIX TEPMUHOB pa3fera (HEeCKONMbKMX pa3fenos)
ANCUUNANHBI (PEKOHCTPYKTUBHBIV YPOBEHD)
2 CocTtaBreHne cpaBHUTENbHbIX, KOHLENTYyanbHbIX Tabnuuy, No 3agaHHon Teme (TBOPYECKUIA YPOBEHD)
3 CocTtaBneHue, KOppeKUunsi CUHKBEMHOB M AEHOTATHbIX rpad)oB C OCHOBHbLIMU MOHATUAMM (TBOPYECKMI
YPOBEHb)
4 CocTaBrneHne aHHOTMPOBAHHOMO NEPeYHst LCTOYHMKOB CeTU VMIHTEpPHET (PEKOHCTPYKTUBHBIN YPOBEHb)
5 HanucaHue peueH3unii Ha rotoBble pedhepaTbl N0 pasgenam AUCLUMMIIMHDI, CKaYaHHbIe C pas3nnYHbIX
CanToB (TBOPYECKUA YPOBEHD)
6 CocraBneHue Tabnuubl TONCTbIX U TOHKMX BOMPOCOB NO pa3genamM ANCUUNINHBLI (PEKOHCTPYKTUBHbIN
YPOBEHb)
7 CocTaBneHue BONpPoCcoB K pomMaluke bnyma (TakcoHoMusa uenen) k pasgenam QUCLMNINHbI
(TBOpPYECKU YPOBEHD)



19.4. MeToauuyeckue matepuanbl, onpegensilolue npoueaypbl OLUEHUBAHUS 3HAHUWA, YMEHWN,
HaBbIKOB U (UNIN) ONbiTa AEATENbHOCTU, XapaKTepuU3yoLWmMX 3Tanbl POPMUMPOBAHUA KOMMNETEHLUN

OueHKa 3HaHW1, YMEHNN N HABbIKOB, XapaKTepuayloLas aTanbl OPMMPOBAHNA KOMMNETEHLINA B
paMKax W3ydeHUs OUCUUNIIMHBI OCYLLECTBMSEeTCA B Xo4e Tekywenh U MPOMEXYTOYHOM
aTTecTauun.

Tekywmn KOHTPOSb yCNeBaeMOCTU MPOBOAUTCA B COOTBETCTBUM C [MonoxeHnem o Tekyllen
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHusi  BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa. TekyLMin KOHTPOSb YCneBaeMoCTU NpoBoauTcs B hopmax:
poHMarsbHbIX 0OMpPOCO8, 3awumbl UHOUBUOyaslbHbIX 3adaHull, KOHMPOJIbHbIX pabom,
8bINONIHEHUS peghepamos, mecmuposaHusi. Kputepumn oueHnBaHus NpuBeLEHbI BbILLE.
[MpomexyTodHaa atTecTauusi NPoBOAUTCA B COOTBETCTBUM C [10MOXEHUEM O MPOMEXYTOYHOM
aTTecTtayum oby4varoLlmxca No nporpaMmmam BbicLLero obpasoBaHus.
KOHTpONbHO-n3mMepuTenbHble MaTtepuanbl NPOMEXYTOYHOW aTTecTaumm BK4YalT B cebs
TeopeTnyeckne BOMPOCHI, MNO3BOMSAKOLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA WU
npakTuyeckoe 3agaHuve, Mno3BOSIAKLEEe OUEHUTb cTerneHb CHOPMUPOBAHHOCTUM YMEHUA W
HaBbIKOB.

Mpn oueHMBaHUM MCNONb3YKTCA KOMMMYECTBEHHbIE LWKanbl oueHoK. Kputepun oueHuBaHus
npuBeaeHbI BbILLE.



