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1. TIlosicHUTeIbHAA 3aAMCKA

Pabouas mporpamma IUCHMIUIMHBI COCTaBJeHa Ha OcHOBe y4yeOHoro ruiana 44.03.01
[lenarormueckoe odpazoBanue 1o npodmio Marematuka 2022 roga Hayajga MOArOTOBKH.

2. IlepeyeHb MJIAHWPYEMBIX Pe3yJbTATOB O00Oy4YeHHS] MO JUCIHUIINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHOM MPOrpaMMbl

ey TUCHUTIAHBI

Lenpto yueOHOM mucnmmumiHbl "Anrebpa" sBiseTcss (QopMUpOBaHUE Y CTYICHTOB
KOMIIETEHIINH, HEOOXOAMUMBIX ISl OCYLIECTBICHHS MNPO()EeCCHOHAIBHOW IesTeIbHOCTH, IS
peanm3anuu  00pa30BaTENbHBIX MPOrpaMM IO Yy4YEOHBIM MpeAMETaM B COOTBETCTBUHU C
TpeOOBaHUSMHU 00pa30BATEIbHBIX CTAHIAPTOB.

3agauyu AUCHUILINHBI
3aa4uu TUCIUTUTHHEBI OPMYITHUPYIOTCS CIISAYIOIUM 00pa3oMm:

- (dopmupoBanue y oOyd4aromierocss KOMIUIEKCA 3HAaHWH, YMEHHUH H HAaBBIKOB,
HEOOXOUMBIX JUIsl peaiu3aluy o0pa30BaTeIbHbIX IPOrpaMM IO MaTEMAaTUKE B COOTBETCTBUH C
TpeOOBaHUSMHU 00PA30BATEIBHBIX CTAHIAPTOB,;

- pa3BUTHE UHTEJUIEKTYaJbHBIX U OOILEKYIbTYPHBIX CIOCOOHOCTEN 00yUYarOIXCS.

3HaHud u ymenust oﬁyqalomerom, (l)ole/IpyeMble B pe3yJjibTaTe OCBOCHUS TUCHUIIIUMHBI

Koanl

B pe3yJsibrare uzy4eHust JMCHUILITAHBI «AJITe0pa» CTYAeHT J0/KeH 00/1a/1aTh dOpMEDYeMBIX
CJIeTYIOIIMMHU KOMIIeTeHIMSMU: N

KOMIIeTeHIIUI
YuauBepcanbhbie komnerenunu (YK):
CriocobeH OCyLIECTBIATh TOUCK, KPUTHYECKUH aHaiu3 M CHUHTE3 YK-1
uH(pOpMallM, TPUMEHATh  CHUCTEMHBIH  MOAXOA IS pELeHUs
IIOCTaBJIEHHBIX 3a4a4.
IIpogeccnonanbubie komnerenuun (I1K):
CnocoOeH ocBauBaTh M HCHOJb30BaTh TEOPETUYECKHE 3HAHUA W I1K-1
NPaKTUYECKHEe YMEHUS U HaBBIKM B MPEIMETHOW 00JacTH MpH pelieHUH
npodecCuOHANBHBIX 3aa4

I/IHIII/IKaTOPLI JOCTHKCHUA KOMIICTCHIUUN

Kon n
HaNMEHOBaHHE
- HauMmeHnoBaHue nHIMKATOPA JOCTHIKEHHS KOMIETCHIIHH
YHHUBEpPCATHHOU
KOMITCTECHITUT

YK-1. Cnocoben YK-1.1
OCYIIECTBIIATh JleMoHCTpHpYyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO M KPUTHYECKOTO
TIOWCK, MBIIICHHS], apTYMEHTUPOBAHHO (POpMUPYET COOCTBEHHOE CYXKICHHE U
KPUTHICCKHIA OIIEHKY WH(MOpMAIHH, IPUHIMAET 000CHOBAHHOE PEIICHHUE.
aHaJIu3 u YK-1.2
CHHTE3 [prmvensieT orudeckue GOpMbI B POLIEAYPBI, CIIOCOOSH K pehIeKCHH TI0 TIOBOITY
uHpOpMaLuy, COOCTBEHHOM U 1y>KOM MBICITUTENTHHOM JIeSTEbHOCTHL.
PUMEHSTh YK-1.3
CUCTEMHBIN TIOAXON | AHAIM3UPYeT HWCTOYHUKKM HHPOpPMAIMM C TENbI0 BBIIBICHHUS HX
JUTSL PEIICHUS POTHBOPEYHI U TIOUCKA IOCTOBEPHBIX CY)KICHUH.
MOCTABJICHHBIX




3aaad.

IIK-1. Criocoben
OCBaMBaTh U
HCIOJIb30BATh
TEOPETUICCKHE
3HAHUA U
MIPAKTUICCKHE
YMEHUS U HaBBIKH B
MPEAMETHOU
obyactu pu
pelieHun
po¢eCCHOHATBHBIX
3a71a4

MK-1.1

3HaeT CTPYKTYpy, COCTaB W AMJAKTUYECKUE EIWHUIIBI TPEIMETHOU
obyactu (TIpero1aBaeMoro MpeamMeTa).

MK-1.2

VYMeeT OCyHIeCTBIAT OTOOp Y4eOHOTO COIEpKaHWs VI €ro pealn3alii B
pa3muHBIX (hopmax oOydenus B cooteTcTBrr ¢ TpedoBaHmsMu OI'OC OO.
MK-1.3

JleMoHCTpHpYyeT yMmeHue pazpabaThiBaTh pa3NUYHbIe (HOPMBI yUeOHBIX
3aHATHH, TPUMEHATh METOABI, IPHEMBl U TEXHOJIOTUU OOYYEHHs, B TOM
qrciae nHPOPMaIMOHHEIE.

3. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTebHOli MPOrpaMMbl

Juctumnaa 51.0.07.01Anrebpa otHocutcst k mMonymo «lIpeaMeTHo-mMeToandeckuii
o0s3arenpHOM yacTu O0ka 1/{ucuunianHb! (MOIYIN).

[Iporpamma Kypca ImpezrosiaracT Halu4ue y oOy4aroUuMxcs 3HAHUH 10 JUCHUILTHHAM:
reOMeTpHs, MaTeMaTWYeCKH aHaluM3, a TakKe 3HaHWH, C(HOPMHPOBAHHBIX NPU H3YUCHHUH
IIKOJIEHOTO Kypca aiareopsl.

I[I/ICIII/IHJII/IHI)I, AJI1 U3YUCHUS KOTOPBIX HCO6XOI[I/IMI)I 3HAaHUA JAaHHOI'O Kypca: FGOMCTPI/DI,
MaremaTtnueckast Jjioruka, JluckperHas Mmartemartuka, Teopus uyucen, 3ajadud IOBBILIEHHOM
TPYIHOCTH II0 MaTemaTuke, UucinoBble cucreMbl, Teopus BEpOATHOCTEM M MaTeMaTHYECKas
cTaThcTuKa, MaremaTtuaeckoe MoeupoBanue, MeTo bl ONTHMHU3AIHN.

4. CTpyKTYpa U cofep:KaHHe AUCHHUIITUHBI

Buabl yueOHbIX 3aHATHH ITpome
g Bcee KonTakTHast JKYTOYH
Pa3nen/Tema % qraoc paodora (ayn.) CPC . ::c "
o Jlekuuu 3 —
Pazgen 1 1 60 10 20 30
Tema 1.1. DnemenTsI TEOpUH
MHOXeCTB. AnreOpandeckue 1 16 2 6 8
onepanuu. Anredpa
Tewma 1.2. Matpuisl u onpeaenuTenu 1 24 4 8 12
Tema 1.3. E:I/ICTGMI)I JIMHEMHBIX 1 20 4 6 10
ypaBHEHUH
Paznen 2 1 48 8 16 24
Tewma 2.1. Anrebpanueckue 1 24 4 8 12
cTpykrypsl. 'pynna. Konsno. ITone
Tema 2.2. Apudmernyeckoe 1 8 2 4
BEKTOPHOE IPOCTPAHCTBO HAJ MOJIEM
Tema 2.3. buHapHbIC OTHONICHHS 1 16 2 6 8
IIpoMesxkyTouHasi aTTecTalus - 1 36 36
IK3aMeH
HUTOTI'O B 1 cemecTpe 144 18 36 54 36
Paszgen 3 2 44 10 12 22
Tema 3.1. KomnekcHsle uncia 2 20 4 6 10




Bujbl yueOHBIX 3aHATHI IIpome
? Bce KonTakTHasn JKYTOYH
Pa3znen/Tema % qraoc pabota (ayn.) CPC . f:c i,
o Jlekuuu m3 st
Tewma 3.2. Anrebpanueckue
CTPYKTYpHI U cHcTeMBbIL. M3oMophu3m. 2 24 6 6 12
I'omoMopduszm
Pasznen 4 2 28 8 6 14
Tewma 4.1. JIuneitHoe (BEKTOPHOE) 2 20 5 4 10
MIPOCTPAHCTBO.
Tewma 4.2. I3omopdu3m TuHEHHBIX 2 8 5 9 4
MIPOCTPAHCTB
IIpomeskyTOYHAA aTTEeCTALMS -
3a4er 2
HUTOI'O Bo 2 cemecTpe 72 18 18 36
Pa3nea 5 3 94 10 24 60
Tewma 5.1. EBKIIUI0BBI BEKTOPHBIE 3 26 5 8 16
MIPOCTPAHCTBA
Tewma 5.2. Jluneiinbie onepaTtopsl 3 36 4 10 22
Tema 5.3. CoOCTBEHHBIC 3HAYCHUS U
COOCTBEHHBIC BEKTOPHI JINHEHHOTO 3 20 2 6 12
oreparopa
Tema 5.4. Konbp1io TMHENHBIX 3 12 5 0 10
OIepaTopoOB
Pa3nen 6 3 40 8 12 30
Tewma 6.1. KBanpatuunsie Gopmel 3 32 4 12 20
Tewma 6.2. Kosb110 ETBIX YKCeln 3 8 4 0 10
IIpomexyTouHast aTTeCTANMSA - 3 36 36
IK3aMeH
HUTOTI'O B 3 cemecTpe 180 18 36 90
Paznmen 7 4 102 12 24 66
Tema 7.1. MHOTOYJIEHBI OT OJTHOU
nepeMeHHou Haj nojeM. Konb1io 4 46 8 8 30
MHOTOYJICHOB
Tema 7.2. MHOrO4JIeHBI HaJ IOJIEM 4 08 5 8 18
paIMOHATBHBIX YHCE
Tema 7.3. MHOTOWIEHBI HAJ ITOIEM
NEUCTBUTENILHLIX U HAJ IIOJIEM 4 28 2 8 18
KOMIUICKCHBIX YHCEI
Pa3nen 8 4 42 6 12 24
Tewma 8.1. BHeMeVHTLI TEOPUHU 4 16 2 4 10
KOHEYHBIX TOJIeH
Tema 8.2. MHOTOUJIEHBI OT 4 26 4 8 14
HECKOJIbKUX MePEMEHHBIX
IIpomeskyTOUYHAS aTTEeCTALMS -
3auer
HUTOTI'O B 4 cemecTpe 144 18 36 90




CoaepixkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Jlekuun

Paznen 1.

Tema 1.1. DiieMeHTBI TEOPUH MHOKeCTB. AJIredpanyeckue onepanum. Ajiredopa

[Tonstre MHOXkecTBa. Onepaunu Haa MHOKecTBaMU. OCHOBHBIE CBOMCTBA OIlepaluil HaJ
MHOkecTBaMu. Jluarpammbl Oiinepa-Benna. IlpsimMoe mnpousBeneHue MHokecTB. OCHOBHbBIE
YHCJIOBBIE MHOKECTBA.

AnreOpanueckue oneparuu. [loHsTHE anTreOpEHI.

Tema 1.2. MaTpuubl ¥ onpeaeauTeu

Onepanuu HaJ MaTpULIAMU U UX CBOMCTBA.

Onpenenurens KBagpaTHOM MaTpuipl 2-To, 3-ro W n-ro nopsakoB. (CBoiicTBa
onpenenureneidl. MUHOpPBI U anreOpandecKkue JOMOTHEHUS SIIEMEHTOB KBaJIpaTHOW MaTpPHIIBL
PaznoxeHnue onpenenuTens 1o 31eMeHTaM CTPOKH miu crosbna. Heobxonumoe u goctatodHoe
yCIIOBUE PAaBEHCTBA HYJIO onpeaenutens. Onpenenurens Npou3BeAeHUs] MaTpul. MUHOpHI K-
TOTO MOPsAKa MaTpULbl. BeunciaeHne onpeneuTenc.

[lonsiTue oOpaTHON MaTpuIlbl, CBOMCTBa OOpaTHUMBIX MaTpHIl. YCJIOBUE OOpPaTUMOCTH
matpull. [IpaBuso BerurciaeHust 0OpaTHOW MaTpPHULbL.

Teopema o panre wmarpumpl. DJIEeMEHTapHbIE MPeoOpa3oBaHUS CTPOK MAaTPHUIIBL
CrpoueyHblii M CTOJOLEBBIM paHIW MaTPULBl, UX HEU3MEHSIEMOCTb IPH 3JIEMEHTAPHbBIX
npeoOpa3oBaHusax. PaBeHCTBO CTPOYEUHOTO M CTOJIOLIEBOro paHroB Mmartpuubl. [lpuBenenue
MaTpHULBI K CTYIIEHYaTOMY U IIPUBEIEHHOMY CTyIeHYaToMy BuaaM. IIpaBuiio Berunciienus panra
MaTpHULIbIL.

Tema 1.3. Cuctemsl JnHeiiHbIX ypaBHeHuii (CJIY)

[lonsTe cucTtemMbl JMHEMHBIX YpPAaBHEHUH C 7 MEPEMEHHBIMH (HEU3BECTHBIMHU).
BekropHas um MartpuyHas QOpMBI 3allUCH CUCTEMBI JIMHEHHBIX ypaBHeHUil. OmnpeneneHue
pEeLIeHUs CUCTEMBI, €€ COBMECTHOCTH.

OcHOBHasi MaTpULa ¥ pacIIMpPEeHHas MaTpULAa CUCTEMbl. DJIeMEHTapHbIe PEoOpazoBaHUs
ypaBHEHUH cucTeMbl. PaBHOCHIIbHBIE CHUCTEMbl JMHEHHBIX ypaBHeHui.Merton [Maycca (meton
Xopnana-I'aycca) pemieHuss cucteM JMHEHHbIX ypaBHeHuM. Kpurepuili coBMecTHOCTH,
MCCJIEJOBAaHUE CUCTEMBI HA COBMECTHOCTb.

3anuch U pEIICHUE CUCTEMBI 7 JTUHEMHBIX YPAaBHEHHUM C 7 HEM3BECTHBIMU B MaTPUYHOM
Bujge. Meron oOpatHoit matpuiisl. [IpaBuino Kpamepa pemieHust Takux CUCTEM.

Opnoponnsle CJIY. ®@ynnamentanbHasg cuctema pemeHud ogHopoxaHoit CJIY. Casse
MeXy pemieHussMu HeonHopoaHoW CJIY u pemeHusiMH COOTBETCTBYIOUIEH el OJHOpPOJHOMN
CJIY.

Paznea 2.

Tema 2.1. Anredpandeckue cTpyktypsl. I'pynna. Koabuo. Ioae

Anrebpandeckue onepany U uX CBOMCTBa. AnreOpandeckasi CTpyKTypa.

HelitpanbHble 1 CHMMETPUYHBIE 3JIEMEHTHI.

[Tonstre rpynnel. [Ipumeps! rpymm.

[Tonstue kompua. [lpumeps! koner.

[Tonsatne nons. Ilpumeps! nomnei.

Tema 2.2. Apudmernyeckoe BeKTOPHOE NPOCTPAHCTBO HAJ NOJIEM

ApudmeTrnueckoe n-MepHOE BEKTOPHOE MPOCTpPaHCTBO Haja monem P. [leiictBus Han
BEKTOpaMH, UX CcBoicTBa. JIuHeiiHble KOMOWHAIMU BEKTOpoB. JIuHelHas 3aBUCHMOCTh U
HE3aBHCUMOCTh CHCTEMBI BEKTOPOB. ba3WC KOHEYHOW CHCTEMBbI BEKTOPOB. PaHT KOHEUHOI
CHUCTEMBI BEKTOPOB U €0 CBOMCTBA.

[IpocTpancTBO  pemieHUid  CUCTEMbl  OJHOPOJHBIX  JIMHEHMHBIX  ypaBHEHHI.
dyHaMeHTaIbHAas CUCTEMa PELICHUH Kak 0a3uc MPOCTPAHCTBA PEIICHUI CUCTEMBI OJJHOPOIHBIX
JIMHEWHBIX YPaBHEHUH.
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Tema 2.3. buHapHble OTHOIIEHUS

bunapubie otHomenus. [IpeacraBnenne OMHApPHBIX OTHOLICHUN Tpadamu.

Bungel  OMHapHBIX ~ OTHOIIEHMM  Ha  3aJlaHHOM  MHOXECTBE:  pe(eKCUBHOE,
aHTUPE(IIEKCUBHOE, CHUMMETPUYHOE, AaHTUCUMMETPUYHOE, TPAH3UTUBHOE, OTHOILICHHE
9KBUBAJICHTHOCTH, OTHOILLIEHUE TOPSAKA.

Paznea 3.

Tema 3.1. KoMmIuiekcHbIE YncIa

[locTpoeHne 1ONsI KOMIUIEKCHBIX YHMCEI KaK MHOXECTBA YIOPSJAOYEHHBIX Map
JIEUCTBUTEIIbHBIX YUCEN. ['eOMeTprUEeCKOE MPEACTABICHNE KOMIUJIEKCHBIX YMCEI U ONlepaluii HaJ
HuUMU. AnreOpandeckas Gpopma KOMIUIEKCHOTO YHUCIIA.

CornpsieHHbIE KOMIUIEKCHBIE YHCIIa U UX CBOKCTBA. MOYyb KOMILIEKCHOTO YKCIIA.

Tpuronomerpuyeckass popma komrmiekcHoro uucina. KopHu n-oit cremenu u3 1, ux
cBoiicTBa. KopHH 7-01 cTENeHn U3 NpOU3BOJILHOIO KOMILIEKCHOTO yncia. @opmyna Myaspa.

Tema 3.2. AnredGpauydeckue cTpyKTypbl U cucteMbl. U3omoppusm. I'omomopdpuzm

bunapHbIe onepanuu u X cBOKCTBA. AlreOpandeckasi CTpyKTypa.

[Tonstue rpynnsl. IIpumepst rpynim. [loarpynmnel. Llukinueckue rpynibl, UX CBOMCTBA.
N3omopdusm  1mkimmyeckux rpymmn.  Teopema Kommu. ®@akrop-rpynma. M3omopdusm u
romMomMop(hu3M rpymi, UX CBOWCTBA.

[TonsaTtue xompia u moakoibia. izomopdusm Kose.

Ilonsstue monda. IIpocredimme cBoiicTBa monsa, npuMmepsl. [loamone, ero CBOWCTBA,
MIPUMEPBI.

[Tonstue anre6panyeckoii cucremsl. Mzomopdusm. ['omomopduzm.

Paznea 4.

Tema 4.1.JIuneiiHoe (BEeKTOPHOE) NPOCTPAHCTBO

ITonatue BekTOpHOro mpoctpaHcTBa. [IpocTeifne cBoiicTBa BEKTOPHBIX HMPOCTPAHCTB.
JIvHeiHas 3aBUCHUMOCTh M HE3aBUCUMOCTh CHCTEMBI BEKTOPOB. [IoANMpPOCTpaHCTBO BEKTOPHOTO
npoctpaHcTBa.JIuHeitHas o0om0uka MHOKeCTBa BeKTOpoB. Cymma noAnpocTpancTB. JInHelHbIe
MHOT000pa3usi.

baszuc u pa3mMepHOCTh BEKTOPHOIO HMPOCTPAHCTBA, KOOPAUHATHI BEKTOPOB B 33JaHHOM
Oasuce.Marpuiia nepexoja.

Tema 4.2. U30Mop(pu3M JIMHEHHBIX IPOCTPAHCTB

N3oMop(p13m KOHEUHOMEPHBIX BEKTOPHBIX TPOCTPAHCTB.

Paznea S.

Tema 5.1. EBKJIMI0BBI BEeKTOPHbIE NPOCTPAHCTBA

CkanspHOe YMHOXEHHE B BEKTOPHOM IpOCTpaHcTBe. OpTOrOHaIbHasl CUCTEMA BEKTOPOB.
IIpouecc oproronaniu3anuu.

EBknunoBo BekTopHOe mpocTtpaHcTBO. Hopma Bektopa. OpTOHOPMHpPOBaHHBIN Oa3uc
€BKJIMJI0Ba MPOCTpaHCTBa. M130MOp(dhH3MbI €BKIINAOBBIX MPOCTPAHCTB.

Tema 5.2. JIuneiinbie onepaTopbl

JIuneitHble oTOOpakeHUst U oneparopsl Haja moieMm P. Ilpumepsl, cBoWCcTBA JTUHEHHBIX
OIIepaTOpPOB BEKTOPHOT'O MPOCTPAHCTBA HaJ MPOU3BOJIBHBIM IOJeM. Sapo u oOpa3 JIMHEWHOTo
oreparopa.

[IpeacraBnenne JIWMHEHWHBIX ONEPATOPOB Marpuunamu. PaHr nmHeWHOro omneparopa.
OObpatumbie omneparopsl.CBsI3b MEXAYy MaTpULAaMH JHMHEHHOTO OIeparopa OTHOCHUTEIHHO
pa3IUYHBIX OA3UCOB.



Tema 5.3. CoOcTBeHHbIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI JTUHEHHOI0 onepaTopa

WHBapuaHTHBIE TOANPOCTPAHCTBA (OTHOCUTENILHO JUHEHHOTO oneparopa). COOCTBEHHBIE
BEKTOpPbl U COOCTBEHHbIe 3HaueHUs. HaxokneHue COOCTBEHHBIX BEKTOPOB JIMHEWHOTO
omeparopa. XapakTtepuctuueckoe ypaBHeHue. Crexktp omeparopa. JIluHelHble orepaTopbl ¢
IPOCTBIM CHEKTPOM. YCJIOBHS, HpU KOTOPBIX MaTpHlla JHMHEHMHOro omneparopa moao0Ha
JIMAarOHaJIbHOW MaTpHLE.

Tema 5.4. Kosib110 JIUHEHHBIX 01IEPATOPOB

Omnepanuu HaJ TUHEHHBIMU OnepaTopaMu. Anredpa JTMHEWHBIX ONEepaTOpPOB BEKTOPHOTO
npoctpancTBa. M3oMopdusm anredpbl TMHEHHBIX ONEPAaTOPOB U MOJTHONH MaTPUYHOU anreOphl.
KoJ1b110 JIMHENHBIX OIIEpaTOPOB.

Paznea 6.

Tema 6.1. KBagparuunbie ¢gopmbl

bununeitnpie u kBagpatuuyHbie ¢GopMbl. KaHoHWYecKuilBUA KBaApaTUYHOH (HOPMBL.
Hopmanenenii Bua KBaapaTHyHOW (oOpMbl. 3aKOH HHEpuuu. PaHT KBaapaTHyHOH (QOPMEIL.
Teopema 0 KOHTPYSHTHOCTU JBYX KBaJIpaTHUYHBIX (OpM. 3HAKOOMpPE/ETICHHbIE KBaIpaTUYHbIC
dbopmbl. Kpurepuit CunibBecTpa u €ro Cie/icTBHE.

[IpuBenenue kBagpaTuuHON POPMBI K KAHOHUYECKOMY BHTY.

OptoronanbHOoe  mpeoOpa3oBaHMe W ero  martpuma. [lpaBuno  HaXOXKIECHHS
OpPTOTOHANILHOTO Mpeo0pa3oBaHus, MPUBOMAAIICTO KBagpaTUYHYI0 (POopMy K KaHOHUYECKOMY
BUTY.

Tema 6.2. Koab1o mejbIx yucell

AnputuBHasg rpynna ueibix uucen. Kosbno nenbix uucen. OTHOIIEHHE JEIUMOCTH B
KOJbIle IIeNbIX uucen. TeopemMa o JeneHud ¢ ocraTkoM. Aunroputm  EBkinna
HaxoXJeHusHanOobIIero odmero aenurens. Haumensiee oOmiee kpatHoe. [IpocTeie uucina,
ux OeckoHeyHOCTh. Pertero DpaTtocdena. Pasnosxkenue 1enaoro yuciaa Ha MpoCTble MHOXKHUTENN U
€ro eIMHCTBEHHOCTb.

Paznmen 7.

Tema 7.1. MHoOro4/1eHsl 0T 0HON NepeMeHHOH HaJ nojeM. Koibio MHOro4/1eHOB

Crenenb MHoOrowieHa. Omnepaluu HaJl MHOrodjJeHaMd M UX cBoMcTBa. Komblo
MHOT'OWIEHOB OT OJIHOW IIEPEMEHHOM Haj 1ojem P.

CBoiicTBa N€TMMOCTH MHOTOYJIEHOB. /leneHue ¢ ocTaTkoM B KOJIbIIE MHOTI'OYJIEHOB.
HauGonpmmit o6mmii nenurens. AnroputM EBknmnaa.

HenpuBogumbelie MHoOrowiensl Haj mnoneM P u ux cBoictBa. OCHOBHas Teopema
JIETMMOCTH MHOTOWIEHOB. KaHOHMYECKOe pa3ioKeHue.

[TpaBuna nuddepeHpoBanus MHOro4JIeHOB HaJl oseM P. @opmyna Teiinopa.

Kopuu MHOrOUNI€Ha Ha/l MPOU3BOIBHBIM KOMMYTaTUBHBIM KOJIBIIOM.

Teopema be3y. Cxema I'opuepa. KpaTHble kKopHH.

HauGosnpiiee BO3MOXKHOE YHCIIO KOPHEH MHOTOWIEHA B 00JIAaCTH 1IETTOCTHOCTH.

Tema 7.2. MHOro4JieHbl HaJ 0JIeM PALMOHAJIbHBIX YHCe]

Brrunciienue panmoHanbHbIX KOPHEH MHOTOYJIEHA.

HenpuBoauMocTh MHOTOWIEHOB HaJl TIOJIEM PallMOHAIBHBIX YHCEIL.

[lenpie u parmoHaTbHBIE KOPHA MHOTOWICHA C ETBIMU KOdhDHUITESHTaMHU.

Kpurepuii DiizeHinTeliHa HENPUBOJUMOCTH MHOTOWIEHA HAJ TOJEM pallMOHAIbHBIX
YHCelL.

Tema 7.3. MHOrowieHbl HaJ MOJieM JAeHCTBUTEJbHBIX H HA/ MOJIEM KOMILJIEKCHBIX
qmceJ

OcHoBHast TeopeMa anredpsl u ee crneacTus. Dopmyinsl Buera.

HenpuBoauMoCTh MHOTOWICHOB HaJ TIOJIeM JEHCTBHUTENbHBIX unced. CrmocoObl
HAXOXKJIEHUs T'paHMI] JEUCTBUTENbHBIX KOpHEeH. Teopema IllTypma (0 uucie nelCTBUTENBHBIX
KOpHE MHOTOUJIEHA HaJ moyieM P).



Pazpemmmocth ypaBHEHUI TPETHEH CTENEHHN B KBAAPaTHBIX paauKaax.
PereHne ypaBHEHUHN 4€TBEPTON CTEIIECHHU.

Pa3znea 8.

Tema 8.1. DjieMeHTHI TEOPUH KOHEYHBIX MOJjeii

Kitaccbl BbIUETOB 1O MOJIYJIIO MPOCTOTO 4YMCIa p. BhIUunciaeHUsS B KOJbIE KIACCOB
BBIYCTOB.

[IpuMepsl KOHEYHBIX TMOJIeH. YHUCIIO JIIEMEHTOB KOHEYHOTO TMOJIsI. XapaKTePUCTHKA TIOJIA.
CBolicTBa KOHEYHOTO MO,

MHorouieHbl Hax MPOCTHIMU KOHEYHBIMU MIOJISIMH. HenpuBoaumeie
MHOTOWICHBI. CYIIIECTBOBAHUE HENPHUBOJAMMBIX MHOTOWICHOB IPOU3BOJIBHOM CTENEHU HaJ
KOHEUYHBIMH TOJIIMH. Pacimpenre KOHEUHBIX MOJICH.

Tema 8.2. MHOro4J1eHBI OT HECKOJbKHX MepPeMeHHbIX

[lonsaTe MHOroWwJieHa OT HECKOJbKHX IEepEeMEHHBIX.KOIbII0O MHOroWwIeHOB OT
HECKOJBKUX MepeMEeHHBIX. OTHOPOJHBIE MHOTOWIEHHI. Jlekcukorpaduueckoe yropsijaoueHue
YJI€HOB MHOT'OYJIEHA.

[IpuBOMMBIE M HEPUBOUMBIE MHOTOWIEHBI OT HECKOJIbKUX IMEPEMEHHBIX HaJl TToJieM P.

CummeTrpuueckue  MHOTOWICHBI.  OCHOBHBIE — (9JIEMEHTapHbBIE) CHMMETPUYECKHE
MHOTOWICHBl U WX MPUMEHEHHE B pemieHuu 3amad. OCHOBHAs TeopeMa O CHMMETPUUYECKHUX
MHOTOYJIECHaX.

Pesynprant. UckitoueHne nepeMeHHbIX.

ITPAKTUYECKHUE 3AHATUA
PA3JAEJI 1 (1 cemecTp)

Tema 1.1. DiieMeHTBI TeOPUHM MHOKeCTB. AJiredpanyeckue onepanuu. Aiaredpa

INPAKTUYECKOE 3AHATHE Nel.1 (2 yaca)

YueOHble 1eu:
1.3aKkpenuTh OCHOBHBIE MOHATHUS TEOPHUH MHOXECTB, PACCMOTPEHHBIE HA JIEKIIMOHHBIX 3aHITUSIX.
2. HayunTbcs Ipon3BOIUTH ONIEPALIMN HaJl MHOXKECTBAMU.
3. Ha mpumepax pazo0path CBOMCTBA omepalnii HaJl MHOKECTBAMHU.
4. HayunTtbcs MCNONB30BaTh AUMarpaMMsl Jiepa-BeHHa.
5. HayuuThbcsi OTMYECKU BEPHO BBICTPAUBATh YCTHYIO U TUCbMEHHYIO PEUb.

OCHOBHbIE TEPMUHBI U IOHSTHS:

OcHoBHble (HeompezenseMble) HoHATHA. MHoxecTtBo. [lycroe MHOxecTBo. PaBeHCTBO
MHOecTB. Bxmtouenue. IlogmuoxectBo. Omnepanuu HaJ MHOXXECTBAMH. Y HUBEPCAIbHOE
MHOkecTBO. OCHOBHBIE TOX/IECTBA JIJIsi MHOXKECTB. J{uarpammel Ditnepa-Benna.

MPAKTHYECKOE 3AHATHUE Nel.2 (2 yaca)

Y4eOHble 1enu:
1.3aerHI/ITI) OCHOBHBIC IMOHATHA TCOPUU MHOXKECTB, paCCMOTPCHHBIC HA JICKIITMOHHBIX 3aHATUAX.
2. HayuuTbcs IpOU3BOIUTH ONEPALIMU HAJT IPSIMBIM MPOU3BEICHUEM MHOXKECTB.
3. Ha mpumepax pa3o0path CBOMCTBA MPSIMOTO MPOU3BEIACHUS MHOKECTB.
4. HayunTbcs UCTIOIB30BATh YEPTEX MPU PACCMOTPEHUH MPSMOTO IPOU3BEICHUSI MHOYKECTB.
5. HayunThCsl JIOrM4eCKU BEPHO BBICTPAUBATh YCTHYIO M MUCBMEHHYIO PEYb.

OCHOBHbIE TEPMHUHbBI U TOHATHUSA :

VYhopsigoueHHas TMmapa JJE€MEHTOB MHOXecTBa. I[Ipsimoe (nekapToBO) TpoM3BEICHUE
MHOkeCTB. OTHOILIEHHUE Ha MTape MHOXKECTB.

INPAKTUYECKOE 3AHATHE Nel.3 (2 yaca)

KontpoabHnas padoraNel nmo Teme: ""JjaeMeHTbI TEOPUU MHOMKECTB"'

Y4eOHbIe 11enu:

1. 3akpenuTh YMEHUS U HAaBBIKH, IPUOOPETEHHBIE HA MPAKTHYECKUX 3aHATHAX Nel.1-1.2

8




2. Hay4nThCsl JOTHYECKH BEPHO BBICTPAWBATh YCTHYIO H TUCHMEHHYIO PEUb.

3. Jlns mpemojaBaTelns: BBISIBUTH HEAOCTATKH CaMOCTOSITEIBHON IMOATOTOBKH KaXKIOTO
CTY/ICHTA MPH U3YYCHUU TEM JUCIUILTHHBI.

OCHOBHBIE TCPMUHBI U TOHSITHSL:

cM. mpakTuyeckue 3ansatus Nel.1-1.2.

Tema 1.2. MaTpuubl 1 onpeaeuTe Iu
IHPAKTUYECKOE 3AHATHUE Nel.4 (2 yaca)
Tema «MaTpuubl. Onepanuu HAa MHOKECTBE MATPHID
Y4eOHbIe 1enu:
1.3akpenuTb OCHOBHBIE OHATHS TEOPUU MATPHUIL], PACCMOTPEHHbBIE HA JICKIMOHHBIX 3aHATHUSIX.
2. Hayuutbcsi CKIIaabpIBaTh, BBIYMTATh U YMHOXXAaTh MaTpPUIlbl, HAXOJUTh CTENEHb KBaJpaTHOU
MaTpULbI.
3. Ha mpumepax pa3o0path CBOMCTBA anreOpandecKux ONepamuii Ha MHOYKECTBE MATPHII.
4. HayunTbcs COCTaBIATh JUArHOCTUUECKHUE 3aJaHUsl 110 TEME 3aHSATHUS.
5. Hayuuthcst JIOrM4ecKku BEpHO BBICTPAUBATh YCTHYIO M TUCBMEHHYIO PEYb.
OCHOBHBIE TEPMHHbBI U IOHATUSA :

Marpunia. OnemeHTsl MaTpuilpl. Pasmep matpuiel. Matpuna-ctpoka. Matpuna-cronoerr.
HuaronaneHas martpuua. llopsanoxk kBaapatHoit wmaTpuipl. Onepanuss TpaHCIOHUPOBAHUSA
Matpuiel. CumMmerpudeckas Marpuiia. Kococummerpudeckas MaTpHIia.

JluneiiHble nelcTBUA HAJ MaTpPHUIIAMHU (CI0KEHHE MaTPHUILI, yMHOKEHHE MaTPHUIIbl HA YUCIIO).

YMHOXEHHUE MaTPHUIBI-CTPOKA Ha MaTpHIly-cTo0el. YMHOXeHue MaTrpull. EnuHuunas
Matpuua. Llenas nonoxxurenpHas cTeneHb KBajpaTHOW Matpuubl. HyneBas matpuna.

CpolicTBa ayireOpanvecKkux ONepaluii Ha MHOXKECTBE MaTpull (KOMMYTaTHBHOCTD,
ACCOLIMAaTUBHOCTb, TUCTPUOYTUBHOCTD ).

IMNPAKTHYECKOE 3AHSATHUENe1.5 (2 yaca)

Tema: «Bpruucienue onpeneaureaein

Y4eOHble 1enu:

1. Hay4nuThCst BBIYUCISTH OTPEICITUTENH KBaJPATHBIX MATPUI2-TO ¥ 3-TO TIOPSIIKOB.

2. HayuuThCsl BBIYHCIATH OMPEAETUTENN KBAaIPATHBIX MATPHUI[ A-TOMOPSIKOBC MOMOIIBIO
Pa3NIoKEHUsT OTPEISTUTEIS 110 AIEMEHTaM CTPOKH (CTOJIONaA).

3. HayuuThcs BBIUMCIATH ONpEAETUTENN KBAJIpPAaTHBIX MATPHI[ /7-TO TOPSIKOB, BHIOUpAs
OoJiee paroHAIbHBIE CITOCOOBI (MCIIOIB3YSI CBOMCTBA OMPEIEITUTENCH ).

4. HayuuThcsl JIOTUYECKU BEPHO BHICTPAUBATh YCTHYIO U MUCEMEHHYIO PEYb.

5. HayunThcs pemaTh MaTpU4YHbIE YpaBHEHHSI U A€TIaTh MIPOBEPKY.

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

Herepmunant. Omnpenenutens. MuHOp u  anredpandeckoe JOIMOJHEHUE DBJIeMEHTa
KBaJIpaTHON MaTpullbl. PaHT MaTpuIlsl. DiaeMeHTapHbie ipeodpazoBanus. OOpaTHast MaTpHIIA.

NPAKTUYECKOE 3AHATHE Nel.6 (2 yaca)

Tema: «Cnoco0bl BbIYHMC/IeHUs 00paTHO MaTpuubl. Panr marpuusl. MaTtpudHble
YPABHEHHD

Y4eOHble 1enu:

1. 3akpenuTh HEOOXOIUMOE M JOCTATOYHOE YCIOBHE CYIIECTBOBAHHS 0OPaTHOM MaTpPUIIBL.

2. Hayuutbcs BBIUMCIATH OOpaTHYIO MATpPHUIly JABYMS CIIOCOOaMH, ONPENENATh PpaHT
MaTpHULIBI.

3. Hayunthcst genath mpoBepKy (3aKpenuTh onpeneeHne o0paTHON MaTpHUIIbI).

4. HayuuTbcsi JIOTMUECKU BEPHO BBICTPAMBATh YCTHYIO U MUCbMEHHYIO peyb.

OCHOBHBIE TEDMUHBI ¥ IOHATHS:

Hesbipoxxnennas marpuna. EnnHnynas matpuna. OmnpenenuTens KBaApaTHOM MaTpHULIBL.
OneMeHTapHble TPeoOpa30BaHMsL.




HPAKTUYECKOE 3AHATHUE Nel./ (2 yaca)

KontpoabHnas padoraNe2 no teme: ""MaTpuubl 4 onpeaeaurein"

Y4eOHbIe 11enu:

1. 3akpenuTh yMEHUS U HABBIKH, IPUOOPETEHHbIE HAa TPAKTHUYeCKUX 3aHsATusAX Nel.4-1.7

2. HayuuThCsl TOTUYECKU BEPHO BBICTPAMBATH YCTHYIO U TUCHMEHHYIO PEUb.

3. Jlns mpemojaBaTens: BBISIBUTh HEAOCTATKHM CaMOCTOSITENIBHOM IOATOTOBKH Ka)KJOT0
CTYyJICHTA MPU U3YYCHUU TEM JTUCIUIUIUHBI.

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

cM. mpaktuyeckue 3ansatus Nel.4-1.7.

Tema 1.3. Cucrembl JIMHEHHBbIX YPABHEHUI

NPAKTUYECKOE 3AHATHE Nel.8 (2 yaca)

Tema: '"Pemenne cucrem JuHeHHbIX ypaBHeHuii: meroa I'aycca, merox Koppana-
I'aycca"

Y4eOHbI€ 11edH:

1. HayuuTbcs ompenensaTh BHJ CUCTEMbl YpaBHEHUH W IPABHIBHO BBIOMpATh METOJ €€
peLeHHMs.

2. Hayuutscs uccnenosars CJIY Ha COBMECTHOCTb.

3. Hayuutscs pewats CJIY merogom I'aycca u merogom JKopaana-I'aycca.

4. Hayuutbcs fenath IpOBEPKY.

OCHOBHbBIE TEPMHUHbI Y NOHATHUSA:

CoBmectHas onpeneneHHas CJIY. CoBmectHas HeonpeaenenHas CJIY. HecoBmectnas CJIY.
OcHOBHas  Marpuua cHCTeMbl. PacimiupeHHass MaTpulia CHCTEMbl.  DJeMEHTapHble
npeoOpazoBanusa. PaBHocunbHble CJIY. basucheie nepemeHHble. CBOOOJHBIE NEpEMEHHBIE.
Obmee pemenne CJIY. YactHoe pemenue CJIY.

NPAKTUYECKOE 3AHSATHUE Nel.9 (2 uaca)

Tema: "Marpuunaa ¢opma 3anucu CJIY. Merton oOparHoii Marpuusl. IIpaBuio
Kpamepa"

Y4eOHble 1enu:

1. Hayuutbca 3anmceiBath M pemate CJIY B MaTrpuyHOM BuAe (METOJOM OOpaTHOM
MaTpHIIbI).

2. Hayuutscsa pemats CJIY no npasuiny Kpamepa.

3. HayuuThcsl OTMYECKU BEPHO BBICTPAUBATh YCTHYIO U TUCHbMEHHYIO PEUb.

OCHOBHbIE TEPMUHBI U IOHSTHS:

Hesbipoxnennas matpuna. Onpenenurens Matpuipl. O0paTHas MaTpuna

MNPAKTHYECKOE 3AHATHUE Nel1.10 (2 yaca)

KontpoabsHast padora Ne3 no teme: "Cucrembl JHHeHBIX ypaBHeHHI"

Y4eOHble 1enu:

1. 3akpenuTh yMEHUs U HaBBIKU, MPUOOPETEHHBIE HA MpaKkTHUecKuX 3anaTusax Nel.8-1.9.

2. HayuuTbcsl JIOTMYECKU BEPHO BHICTPaUBaTh YCTHYIO U MUCbMEHHYIO p€Yb.

3. [na mpemnopaBarens: BBIABUTH HENOCTATKU CAaMOCTOSATENBHOM MOATOTOBKU KaXKAOTO
CTYJEHTA MPH U3yYEHUU TEM JUCIHUIUINHBI.

OCHOBHbIE TEPMUHBI U IOHSTHSL:

cM. mpaktudeckue 3ausaTus Nel.8-1.9.

PA3JAEJI2 (1 cemecTp)

Tema 2.1. Anreopanyeckue cTtpykrypsl. I'pynna. Koabsuno. Iose
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INPAKTHYECKOE 3AHATHE Ne2.1-2.4 (8 uacoB)

Tema: "I'pynna. Koasno. ITose"

YueOHbIe LIeaH:

1. 3akpenuTh CBOWCTBA aIredpanyecKux ornepanui.

2. HayuuThcs IpUBOIUTH IPUMEPHI allre0panuecKux CTPYKTyp (rpymmna, KOJbIo, MOoJe).

3. HayuuThCsl JIOTMYECKU BEPHO BBICTPAUBATh YCTHYIO U IUCbMEHHYIO PEUb.

4. TectupoBanue Nel.

OCHOBHbIE TEPMUHBI U OHSTHSL:

AnreOpanyeckue oOmepalMd W HUX CBOMCTBa (KOMMYTaTHBHOCTb, aCCOLIMATUBHOCTb,
IUCTprOYTUBHOCTE). AnreOpandeckas cTpykrypa. HeilTpanbHble 1 CUMMETPUYHBIE 3JIEMEHTHI.
I'pynma. Kosbio. Iloe.

Tema 2.2. ApudmeTnueckoe BeKTOPHOE MPOCTPAHCTBO HAI MOJIeM

MNPAKTUYECKOE 3AHATHUE Ne2.5 (2 yaca)

Tema: "ba3uc BeKTOpHOro npocrpancrna'

Y4eOHbIe 1enu:

1. YMmets onpenensrs, BIASETCS U 3aJJaHHOE MHOYKECTBO BEKTOPHBIM MIPOCTPAHCTBOM.

2. OCBOUTD MOHSTHUS JIMHEHHOHN 3aBUCUMOCTH M HE3aBUCUMOCTH CUCTEMBI BEKTOPOB.

3. ByunTh pa3nuyHble COCOOBI OMpeseNeHus] TUHEHHON 3aBUCUMOCTH (HE3aBHCUMOCTH)
CUCTEMBI BEKTOPOB.

4. HayuuTbcs OIpenensiTh Pa3MEpPHOCTh BEKTOPHOIO IMPOCTPAHCTBA U 0a3uC CUCTEMBI
BEKTOPOB.

5. dyHIaMeHTalbHas CHCTEMa peIIeHUH Kak O0a3uc MPOCTPAHCTBA PEIICHUN CHUCTEMbI
OJIHOPOJIHBIX JINHEWHBIX YPABHEHUN

6. HayuuThcsi mOrMYecKu BEPHO BBICTPAUBATh YCTHYIO U TUCHbMEHHYIO PEUb.

OCHOBHBIE TEPMHUHbBI U TOHSITHUS :

BektopHoe mpoctpanctBo. PasmepHocTh mpocTpaHcTBa. JIMHEHHas — 3aBUCHMOCTH
(HE3aBUCUMOCTB) CHCTEMBI BEKTOPOB. ba3nuc BEKTOPHOT0 MPOCTPaHCTBA.

Tema 2.3. BunapHble OTHOLIEHHUS

NNPAKTUYECKOE 3AHSITHE Ne 2.6-2.7 (4 uacog)

Tema: "bunapHblie oTHOIIEHHUA '

YueOHble 1enu:

1. OcBoutp nousTHe "OUHApPHBIE OTHOIIECHUA".

2. N3yunTthb crocoObl 3aJaHusi OMHAPHBIX OTHOILIECHHH.

3. HayuuThcs onpenensaTs BUA OUHAPHOTO OTHOIIECHUS.

4. HayuuTbcsi JIOTMUECKU BEPHO BBICTPAMBATh YCTHYIO U MMMCbMEHHYIO peb.

5. TectupoBanue Nel o reme "bunapHbie oTHOLIEHUS"

OCHOBHbIE TEPMUHBI U IOHSTHSL:

bunapubsie orHomeHus. IlpencraBienne OWHApHBIX OTHOUIEHWM Tpadamu.Bumis

OMHapHBIX OTHOUIEHWH Ha 3aJaHHOM MHOXECTBE: pe(dIeKCHBHOE, aHTHPEQIIEKCUBHOE,
CUMMETPUYHOE, aHTUCUMMETPUYHOE, TPAH3UTUBHOE; OTHOIIEHNE SKBUBAJIECHTHOCTH, OTHOIIIEHHE
nopsiaka. @aKkTop-MHOKECTBO.

MNPAKTUYECKOE 3AHSTHE Ne2.8 (2 uaca)

Kontposibnasi pa6ora Ned mo Teme: "Ajredpamyeckue CTPYKTYpbl M OHHApPHBbIE
OTHOIIeHus""

Y4eOHble 11enu:

1. 3akpenuTh yMEHHS U HABBIKW, TPHOOPETECHHBIC HA MTPAKTUUECKHUX 3aHATHAX No2.1 - 2.7.

2. HayuuThcsl JIOTMYECKH BEPHO BHICTPAUBATh YCTHYIO U MUCHMEHHYIO PEYb.

3. Jlns mpemojaBaTens: BBISIBUTh HEAOCTATKH CaMOCTOSITENBHOM IMOATOTOBKH KaXKIOTO
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CTY/ICHTA MPH U3YYCHUU TEM JUCIUTUIAHBI.
OCHOBHbBIE TEPMUHBI U TIOHSTHSL:
Cwm. npaktuaeckue 3ansatust Ne2.1 - 2.7.

PA3IEJI 3 (2 cemecTp)

Tema 3.1. KoMnjiekcHbIE YHcJIa
HOPAKTUYECKOE 3AHATHE Ne 3.1-3.3. (6 uacoB)
Tema: "KoMmiiekcHble unciia’’
YueOHbIe LENH:
1. OcBouTh paziauuHbie HOPMBI 3aMTUCH KOMILUICKCHOTO YHCIIa.
2. 3yunth onepanuu HaJ KOMIIEKCHBIMHA YUCIIAMHU.
3. 3aKkpenuTh T€OMETPUUYCCKOE MPEACTABICHNE KOMILICKCHBIX YHCEN W ONEpaluid Ha

HUMH.

4. HayuuTbcs HaXOAUTh KOPHU 1-OU CTENEHU U3 1.

5. HayuuTbCcst HaXO0IUTh KOPHHU 71-OM CTEIIEHU U3 IPOU3BOJIBHOIO KOMIIJIEKCHOIO YHCIIA.

6. HayuuThcsi Ornyecku BEPHO BBICTPANBATh YCTHYIO U TUCBMEHHYIO PEYb.

7. CamocrosarensHas padota Nel mo teme "Kommekcubie uncna" (1 gac)

OCHOBHBIE TEPMHUHbBI U TOHATHUSA :

[Tonsprast cucrema koopauHat. Moayns KoMmIuieKCHOro uwucia. ComnpsbKeHHbIE
KOMIUIEKCHBIE uucia. Anredpamdeckas (opma KOMIUIEKCHOTO 4Yucia. TpUroHOMEeTpuyecKas
dbopma xkomruiekcHoro yncia. @opmyna Myaspa. Dopmyna Dinepa.

Tema 3.2. Anredpanyeckue CTPYKTYphI U cucteMmsbl. U3omoppuszm. 'omomopduzm
NPAKTUYECKOE 3AHSATHUE Ne 3.4-3.6. (6 yacos)
Tema: "Mopdusmb ajareop"
YueOHble 1enu:
1. 3akpenuTh CBOICTBA pa3IUYHbBIX BUJIOB MOPPU3MOB aireop.
2. HayuuTtbcst IpUBOIUTH IPUMEPHI H30MOP(HBIX alNredpandeckux CTPyKTyp.
3. HayuuThcsi NOTMYECKU BEPHO BBICTPaUBaTh YCTHYIO U TUCBMEHHYIO PEYb.
OCHOBHbIE TEPMUHBI U IOHSTHS:
I'omomopdusm. Snumopdusm. Monomopdusm. Mzomoppuszm.

PA3JIEJI 4 (2 cemecTp)

Tema 4.1. JIuneiiHoe (BEKTOPHOE) MPOCTPAHCTBO.

INNPAKTUYECKOE 3AHSATHE Ne 4.1-4.2 (4 uaca)

Tema: "IIpeoOpazoBaHne BeKTOPOB JHHEHOI0 MPOCTPAHCTBA PH U3MeHeHMH Oa3uca'’

Y4eOHble 11enu:

1. Hayuutbcst cTpouTh MaTpUILy NEpexoia OT cTaporo 6asuca K HOBOMY.

2. Hayuutbes omnpenemisTh KOOPAMHATHI BEKTOpa B HOBOM 0asuce, 3Has €ro KOOpJAMHATHI B
cTapoM Oasmce. YMeTh pemniaTh oOpaTHYIO 3a71ady.

3. Hayuuthcs ompenenarte 0a3uc W Pa3MEPHOCTh TMOJIPOCTPAHCTBA JIMHEWHOTO
MIPOCTPAHCTBA.

4. HayuuTbcs onpenensatb CyMMY U MepecedyeHre MOANPOCTPAHCTB.

5. HayuuThcs Ioruyecku BEpHO BbICTpanuBaTh YCTHYIO U MUCbMEHHYIO pedb.

OCHOBHbIE TEPMHUHbBI U TOHATHUS:

Martpuua nepexona. Koopannatel BekTopa B HOBOM 0asuce. JInHeliHOe MOAIpPOCTPaHCTBO.
Pa3zmepHocTh nuHeNHOrO moanpocrpancTBa. JInHeitHO-He3aBUCcHMas cucTeMa BEKTOpoB. bazuc
JUHEHHOTO MoAnpocTpaHcTBa. JInHelHas 00o04ka BeKTOpoB. [IpsiMasi cymMmma moAnpoOCTpaHCTB.
CymMa 1 nepeceueHue JIMHEHHBIX OIPOCTPAHCTB.
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Tema 4.2. U30Mop(}u3M JIMHEHHBIX IPOCTPAHCTB
NPAKTUYECKOE 3AHSATHE Ne 4.3 (2 yaca)
Tema: "N3omopdu3m JuHEHHBIX IPOCTPAHCTB '
YuebHble Lenu:
1. 3akpenuTh CBOWCTBA Pa3IMYHBIX BUO0B MOP(HU3MOB JTUHEHHBIX MPOCTPAHCTB.
2. HayuuTtbcst NpUBOIUTH IPUMEPHI M30MOP(HBIX IMHEHHBIX IPOCTPAHCTB.
3. Hay4nThbCsi JOrMYECKH BEPHO BBICTPAUBATh YCTHYIO M TUCHMEHHYIO PEUb.
OCHOBHbBIE TEPMHUHbI Y IOHATHUSA
'omomopdusm. Dnumoppuzm. MoHomoppusm. Mzomopdpuszm.

PA3JIEJI S (3 cemecTp)

Tema 5.1. EBKJINI0BBI BEKTOPHBIE MPOCTPAHCTBA

INPAKTUYECKOE 3AHATHE Ne 5.1-5.4 (8 uacoB)

Tema: "EBKJIMI0BO NPOCTPAHCTBO"'

Y4eOHbI€ 11eTH:

1. OcBouTh OCHOBHBIE MOHATHS TeMbI "EBKINI0BO MPOCTPaHCTBO".

2. HayuuThcs HAaXOAUThH CKANSIPHOE YMHOXKEHHE BEKTOPOB B Pa3HBIX Oa3ucax.

3. HayuuThCs HAXOUTH OPTOHOPMHUPOBAHHBIN 0A3UC CBKJIMI0BA IIPOCTPAHCTRA.

4. 3yuuTh mpoiiecc OpTOroHAIMU3AIHH.

5. HayuuThCsi TOTHWYECKU BEPHO BBICTPAMBATH YCTHYIO U TUCHMEHHYIO PCUb.

6. CamoctositenbHas padota Ne 2 mo Temam 3anstuii 5.1 - 5.4 (1 gac).

OCHOBHBIE TEPMUHBI U TTOHSITHSL:

CkansipHO€ YMHOXEHHE B BEKTOPHOM IpocTpaHcTBe. OpTOroHalbHAs CUCTEMA BEKTOPOB.

[Ipouecc  oproronanu3anuu.EBKIMIOBO  BEKTOpHOE  mpocTpaHcTBO. Hopma  BekTopa.
OpToHOPMUPOBAHHBIIM 0a3Kc eBKIN0BA MPOCTPAHCTBA.

Tema 5.2. JIuneiiHble onepaTopbl

NPAKTUYECKOE 3AHSATHE Ne 5.5-5.6 (4 uaca)

Tema: "IIpumepsl TuHelHBIX oniepaTopoB. MaTpuua JuHeiiHOro0 oneparopa"

YueOHble 1enu:

1. HayuuTbcst IpUBOAUTH IPUMEPHI JINHEWHBIX ONIEPaTOPOB.

2.Hayuntbcs CTpOMTh MaTpHIly JHMHEWHOrO oIepaTopa B pa3HbIX 0a3ucax I pa3HbIX
JUHENHBIX MpocTpaHcTB. HayunThes HaXoauTh 00pa3 BEKTOpa.

3. HayunTbCsl JIOTMYECKU BEPHO BBICTPAUBATh YCTHYIO U IUCBMEHHYIO PEYb.

OCHOBHbIE TEPMUHBI U IOHSTHSL:

Jlunelinoe mpocTpaHcTBo. JIuHelHbI onepaTtop. JIuneliHoe oToOpaskenue. OOpa3 BeKTOpa.
[Ipoo6paz BekTopa. OO6pa3 mpocTtpancTBa. basuc mpoctpancTBa.  ToXIeCTBEHHOE
npeobpazoBanue. ObpaTHOE IPeoOpazoBaHueE.

MNPAKTUYECKOE 3AHATHUE Ne 5.7 (2 uaca)

Tema: "O0pa3 u AApo JUHEHHOro oneparopa'

Y4eOHble 11enu:

1. Hayuutbcst HaxoauTh 0a3uc sapa u 0aswc oOpasza JIMHEWHOTO orepaTopa 1o 3aJaHHOU
MaTpuiie ornepaTtopa (B pukcupoBaHHOM Oazuce).

2. Hayunthcst onpenensiTh pa3MepHOCTD siapa U o0pasa JMHEHHOTO orepaTopa pa3TnIHbIMU
Croco6amu.

3. HayuuThcsl oruyecku BEpHO BbICTpanuBaTh YCTHYIO U MUCbMEHHYIO peYb.

OcHOBHBIE TCPMUHEI U TIOHATUI -

OnHopoaHasi cucteMa JIMHEMHBIX ypaBHeHHM. Matpuna oneparopa. Panr matpuubl. bazuc
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IPOCTPAHCTBA.

INPAKTUYECKOE 3AHATHE Ne5.8 (2 uaca)

Tema: "MaTpuna JuHelHHOI0 onepaTopa B HOBOM 0asuce’’

YueOHbIe LIeaH:

1. Hayuutbes CTpOUTh MaTUIly JJUHEHHOrO orepaTopa B cTapoM 0asuce, eCiiM U3BECTHA €ro
MaTpuIia B CTapoM Oasmuce.

2. HayuuTbcs CTpOMTH MATpHIly OIepaTropa B CTapoM Oas3mce, €Cld H3BECTHBI 00pa3bl
BEKTOPOB HOBOT'O 0a3mca.

3. HayuuThbCs CTOMTH MATHILY JIMHEHHOTO OIMepaTopa Mo 3alanHoi Gopmyse oToOpakeHusI.

4. Hay4uThcsl JIOTHYECKU BEPHO BBICTPAMBATh YCTHYIO U IIUCbMEHHYIO peYb.

OCHOBHBIC TEPMUHBI ¥ [IOHSATHS :

Marpuna nepexona. CBs3b MEXAy MaTpHUIaMHU JIMHEHHOTO OIepaTopa OTHOCHTEIBHO
pasnuunbix 6azucoB.O0pa3 BekTopa. basuc. MarpuuHnoe ypaBHEeHUE.

INPAKTUYECKOE 3AHSATHE Ne5.9 (2 uaca).

Kontpoabnas padora Ned4 mo teme: "JInneitnbie onepatopbr'

Y4eOHbIe 1eu:

1. 3akpenuTh yMEHUS U HABBIKU, MPUOOPETEHHBIE HAa MPAKTHYECKUX 3aHATUsAX Ne5.1-5.8.

2.Hayuutbecst JIOTHUECKH BEPHO BHICTPAUBATh YCTHYIO M MUCEMEHHYIO PEUb.

3. Jlns mpemnopnaBaTens: BBISIBUTH HEAOCTAaTKH CaMOCTOSTENbHOW TMOJATOTOBKU KaXKIOTO
CTYJICHTA MPU U3YYCHUU TEM JUCIUIUINHBI.

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

Cwum. pakTraeckue 3arstus Ne5.1-5.8.

Tema 5.3. CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHBbIE BEKTOPHI JINHEIHHOr0 oneparopa

INPAKTUYECKOE 3AHSTHE Ne5.10-5.11 (4 yaca)

Tema: "CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPbI JIMHEITHOT0 onepaTopa’’

Y4eOHble 1enu:

1. Hayuuthcsi HaxomuTh COOCTBEHHBIE BEKTOPHI W COOCTBEHHBIC 3HAYEHUS JIMHEHMHOTO
omneparopa.

2. HayuuthCsi MpUBOIUTH MATPUILy JIMHEWMHOTO OTNepaTopa K JUaroHaIbHOMY BHIY B 0a3uce
U3 COOCTBEHHBIX BEKTOPOB.

3. HayunThbcst HaX0IUTh MaTpPHUILy OTiEpaTopa B CTapoM Oa3uce, eCiIi U3BECTHBI COOCTBEHHBIE
3HAUEHUS U COOTBETCTBYIOILINE UM COOCTBEHHBIE BEKTOPHI JMHEHHOTO omepaTopa.

4. HayuuThcsi JTOTHYECKH BEPHO BBICTPAWBATh YCTHYIO U TUCBMEHHYIO PEYb.

5. CamocTtosiTenbHas pabota Ne3.

OCHOBHBIE TEPMUHBI U TTOHSTHS:

Xapakrepuctudeckoe ypaBHeHue. CodctBeHHoe 3HaueHue. CoOCTBeHHBIN BeKkTOp. basuc u3
cOoOCTBEHHBIX BeKTOpOB. JlmaronanpHas maTpuia. Marpuna nepexoaa. ObpatHas MaTpuIia.

PA3JIEJI 6 (3 cemecTp)

Tema 6.1. KBagparuunsie popmbl

NPAKTUYECKOE 3AHATHE N26.1-6.3 (6 yaca)

Tema: "KBaaparuunsie ¢popmsbr"

YueOHble 1enu:

1. Hayuutbcst HAXOIUTh MaTPUILy KBaAPATUIHON (POPMBIL.

2. HayuuTbcs NpUBOAUTH KBAaApaTHUHYIO (OpMYy K KAHOHHMYECKOMY BHIY METOJIOM
BBIJICJIEHUS TTOJIHOTO KBaJpara.

3. HayuuThbcst HaXOAMTH JIMHEIHOE NpeoOpa3zoBaHue, MPUBOAIIEE KBAAPATHUHYIO GOpMY K
KaHOHUYECKOMY BUJLY.
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4. HayuuTcs IpUBOJUTH KBAIPAaTHUHYIO GOPMY K HOPMAIbHOMY BUJY.

5. HayuuThcsi MccnenoBaTh KBaJpaTHUHYIO (OpMy Ha 3HAKOOMNPEAETICHHOCTb Pa3HBIMU
CIoco6aMu.

6. HayunThcsi JOrMYECKH BEPHO BBICTPAUBATh YCTHYIO U TUCHMEHHYIO PEUb.

OCHOBHBIE TEPMUHBI ¥ TOHSATHS :

KBagpatnunas ¢opma. Matpuna kBagpatuuHoid (opmel. JluneliHoe mpeobpa3oBaHue.
Kanonnuecknii ¥ HOpMaibHBIN BUA KBaapaTHuHOH (opmbl. KOHrpysHTHBIE KBagpaTHYHbBIE
dopmbl. Kputepuit CunbBectpa.

NPAKTUYECKOE 3AHATHE N26.4-6.5 (4 yaca).

Tema: "llpuBeneHue KBaApaTUIHOH GOPMBI K IIABHBIM OCSIM "

YueOHble 1enu:

1. HayuuTbCst IpUBOAUTE KBAJPATHUHYIO (POPMY K IJIABHBIM OCSIM.

2. HayunThCsl JTOTHMYECKH BEPHO BBICTPAWBATh YCTHYIO H TUCHMEHHYIO PEUb.

OCHOBHbBIE TEPMHUHbI Y IOHATHUSA -

KBagpatnunas ¢opma. Matpuia kBaapatudaoit ¢popmbel. OpToroHaibHOE Mpeodpa3zoBaHue.
Xapakrepuctuueckoe  ypaBHeHue. CoOctBeHHOe  3HadeHue. COOCTBEHHBIH — BEKTOP.
OpToHOpMUPOBAHHBIHM 0a3uc U3 COOCTBEHHBIX BEKTOPOB.

MNPAKTHUYECKOE 3AHATHUE Ne6.6 (2 uaca)

CamocrosiTebHas padora Ne 5 mo teme: "KBagpaTuunsie popmbl"

Y4eOHbIe 1eu:

1. 3akpenuTh yMEHUS U HAaBBIKHU, IPUOOPETEHHBIE HA IPAKTHUYECKUX 3aHATHIX Ne 6.1-6.5.

2. HayuuThcsl JIOTHYECKH BEPHO BBICTPAMBATh YCTHYIO U TUCHMEHHYIO PEYb.

3. Jlia mpemopaBatelisi: BBIIBUTh HEIOCTATKH CaMOCTOSTEIBHOW ITOATOTOBKH KaXJIOTO
CTYJICHTA MPU U3yYECHUU TeM JUCIUTUINHBI.

OCHOBHbBIE TEPMUHBI U IOHSTHSL:

Cwum. ipakTraeckue 3ansatus Ne 6.1-6.5.

PA3JIEJI 7 (4 cemecTp)

Tema 7.1. MHOro4wieHbl OT OJJHOM NMepeMeHHOM Hax moJieM. KoJib1io MHOT04/1eHOB
INPAKTHYECKOE 3AHSTHE Ne 7.1-7.2 (4 yaca)
Tema: "MHorouieHbl OT 0/1HOI NepeMeHHOM HajA nmojeM. Anroputm EBkianga'
Y4eOHble 1enu:
1. Hayuuthcst I€TUTH C OCTATKOM B KOJIBII€ MHOTOWICHOB HaJl TToJieM P.
2. IlpuoOpectu HaBBIKH HAXO0XJIECHUS HauOONbIIero OO0IIero JelIuTens IBYX
MHOTOYICHOB, UCTIOJB3Ys alrOpuT™M EBKIHA.
3. HayuuThbcsi MOTHYECKH BEPHO BBICTPANBATh YCTHYIO U TUCHMEHHYIO PEYb.
OCHOBHBIE TEPMHUHbBI U TOHSATHUS :
MHorouneH OT OHOW TMepeMeHHOW Haj moneM P. HauOonbmmii o0mui IeauTems.
Anroputm EBknma.

MNPAKTHYECKOE 3AHATHUE Ne7.3-7.4 (4 uac)
Tema: "HenpuBogumbie MHOTOYJIE€HBI HAJI OJIeEM "'
YueOHbIC 11eTH:
1. OcBouTh MoHATHA "TPUBOAMMBIE" U "HEPUBOAUMBIE" MHOTOWIEHBI HaJl TTOJIeM P.
2. HayuuTbhcs HaxXoIWTh KOPHU (KpaTHble KOPHHM) MHOTOWIEHA, HCIONb3YS CXEeMY
I'opuepa u Teopemy besy.
3. HayuuThcsi Ornyecku BEpHO BBICTpaNBaTh YCTHYIO U MUCHMEHHYIO PEUb.
OCHOBHBIEC TEPMHUHBI ¥ TOHATHUS:
[IpuBoaMMBbIE U HENMPUBOAMMBIE MHOTOWIEHBI Haa nojieM P. Cxema ['opuepa. Teopema
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besy.

Tema 7.2. MHOro4ieHbI HA/ M0JIEM PAIIMOHAJIBHBIX YHCeJI
HNPAKTHUYECKOE 3AHATHE Ne 7.5-7.7 (6 yaca)
Tema: "MHOro4JieHbI OT OJ{HOM NMepeMeHHOM HaJ/ MoJieM PaluoOHAJBHBIX Ynces”
YueOHbIe LENH:
1. HayuuTbcs HaxoauTh "KaHAMAATOB HAa 3BaHUE KOPHS MHOTOWIEHA" HaJ IMOJIEM
paloHaIbHBIX YUCEll (M CyKaTb KpyT "KaHAuIaToB").
2. [TogroroBka K KOHTPOJILHOM paboTe Ne 6.
3. HayuuThcsi TOTMYECKU BEPHO BBICTPAMBATh YCTHYIO U MUCHMEHHYIO PEYb.
OCHOBHBIE TEPMUHEI U IIOHSITHS ;
[IpuBOoAMMBIC U HETIPUBOJUMBIE MHOTOUJICHBI HAJT TTOJIEM PALIMOHATIBHBIX YUCE.

INPAKTUYECKOE 3AHATHUE Ne7.8 (2uaca)

KonrposbHnas pa6ora Ne 6 mo teme:'"' MHOro4JjieHbl OT OJHOIi TMepeMeHHOI HAJ M0JieM
pPanMoOHAJIBLHBIX Uyncea"

Y4eOHbI€ 11eTH:

1. 3akpenuTh yMEHHUS U HABBIKU, IPUOOPETEHHBIE HAa IPAKTUUECKUX 3aHATUsAX Ne/.1-7.7.

2. HayuuThcsl TIOTMYECKU BEPHO BHICTPANBATh YCTHYIO U MUCEMEHHYIO PEYb.

3. s mpemopmaBatens: BBIIBUTH HENOCTATKH CaMOCTOSTENBHOW ITOATOTOBKH Ka)IOTO
CTYJCHTA MPU U3yYEHUU TEM JUCIUILINHBI.

OCHOBHBIE TEPMHUHbBI U TOHSATHUS :

Cwm. mpakTudeckue 3anstus Ne7.1-7.7.

Tema 7.3. MHOro4JieHbI HaJ MOJEM JeHCTBUTEILHBIX H HAJ M0JIEM KOMILJIEKCHBIX YHCeJI

IHNPAKTUYECKOE 3AHSTHE Ne7.9- 7.12 (8 yaca)

Tema: "Pemienue ypapHenmii 3-i u 4-ii crenenu B pagukajax’

YueOHEIe LIeNH:

1. Hayuutbcs packiaapiBaTh MHOTOWIEHBl 3-W W 4-ii cremeHedt (Ham monem P) Ha
HEMPUBOIUMBIE MHOXKUTEIH.

2. HayuuThCcsi MOTMYECKU BEPHO BBICTPAMBATH YCTHYIO U TUCHMEHHYIO PEUb.

3. CamocrositenbHas pabora Ne 5

OCHOBHBIC TEPMHUHEBI U IOHSATHS ;

Meron ®eppapu. Merox pe3onbeHTsl. PopMyna Kapaano.

PA3JIEJI 8 (3 cemecTp)

Tema 8.1. DiieMeHTBI TEOPUH KOHEYHBIX MOJICH
NPAKTUYECKOE 3AHATHE Ne 8.1-8.2 (4 yaca)
Tema: ""MHOro4eHsbl OT OAHOM NEPEMEHHOI HA/Jl KOHEYHBIM MoJieM"
YueOHble 1enu:
1. OcBouTb BBIYMCIEHUS B KOJIBIIE KJIACCOB BHIYETOB.
2. HayunTbcs npuBOIUTH IPUMEPHI KOHEUHBIX MOJIEH.
3. HayunThca HaXOIUTh CYMMY, Pa3HOCTb, pou3BeneHune, yactnoe 1 HOJl MHOrouneHoB
HaJl KOHEYHBIM I10JIEM.
4. HayunTbcs HaXOAUTh BCE 3HAYEHUS (M KOPHH) MHOTOYJICHOB HaJ] KOHEYHBIM IOJIEM.
5. HayuuThcsi JOTrHMUECKH BEPHO BBICTPAUBATh YCTHYIO M MMCbMEHHYIO PEUb.
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OCHOBHbIE TEPMUHBI U IOHSTHSL:

Brruetsl mo Mogymto npocroro uucia. [lone kiaccoB BRIUETOB MO MOJYIIO MPOCTOTO YUCIA.
Xapakrepuctuka noiist. [{uknuyeckas rpynna. Mpean. MHorouwieH oT OJHOW NEPEMEHHOW Haj
nosieM P. HauGonbimii o0uuii nenurens. AnroputM EBxmpa.

Tema 8.2. MHOro4wieHbl OT HECKOJBKHUX NepeMeHHbIX

IMNPAKTUYECKOE 3AHATHUE Ne 8.3-8.6 (8 uaca)

Tema: "MHOro4jeHbl OT HeCKOJbKHX NepeMeHHbIX "

Y4eOHbIe 1enu:
1. [IppuMeHeHrEe CUMMETPUYECKUX MHOTOWICHOB K PEIICHUIO OJIMMIIHAIHBIX 3a7a4.
2. HayuuThCsi TOTUYECKU BEPHO BBICTPAMBATh YCTHYIO U TUCBMEHHYIO PEUb.
3. TectupoBanue 1o TeMe "DIEeMEHTHI TEOPUU KOHEYHBIX TTOJIeH"

OcCHOBHBIE TePMHUHBI U TOHATHUS : CHMMETPHUUECKUEMHOTOWICHBI. Pe3yIbTaHT.

S.IlepedyeHb y4eOHO-METOAMYECKOr0 oO0ecrevyeHHs] JJIsi CAMOCTOSITEILHOH PadoThl
o0yyarommxcsi Mo JMCHUIJINHE

1. Opnosa W.B. Jluneitnas anre6pa U aHaIUTHYECKas T'€OMETPHUsS JIsI SKOHOMHUCTOB:
yu4eOHUK W MPaKTHKyM JUIs TpukiagHoro OakanaBpuarta / M.B. OpnoBa, B.B. Yrposos, E.C.
durnonoBa. - M.: UsparenbctBo Opaiit, 2019. - 370c. - Pexum nmocryma: https://biblio-
online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#

2.Kamanosa @.P. Beicmast matemaruka. OO0rast anreOpa B 3a1a4ax: ydae0.mocodue s
akajnemuueckoro 6akamaspuara / @.P. Kamanosa, M.A. Kamamnos, T.H. ®omenko. - 2 u3.,
nepepa0. u jgor. - M.: U3natensctBo KOpaiit, 2018. - 171c. — Pexxum gocryna: https://biblio-
online.ru/viewer/vysshaya-matematika-obschaya-algebra-v-zadachah-411431#page/2

3. Jlapun C.B. AnreOpa u Teopus uucen. ['pymmbl, Kojblia ¥ Mojst: ydeb.mocodue s
akagemuueckoro OakamaBpuara / C.B. Jlapun. - 2 u3a., uchp. u gon. - M.: U3marenscTBo
FOpaiit, 2019. - 160 c. — Pexxum nmoctyma: https://biblio-online.ru/viewer/algebra-i-teoriya-
chisel-gruppy-kolca-i-polya-441295#

4. Jlapun C.B. Anrebpa : MHOroujeHsl: yde0.mocobue [y akKageMHYeCKOIro
6axanaspuata / C.B. JlapuH. - 2 u3z., ucnp. u gon. - M.: Uznarenscro FOpaiit, 2019. - 136¢c.—
Pexxum ngoctyna: https://biblio-online.ru/viewer/algebra-mnogochleny-441297#

3anaHus 1S OPraHU3alHH CAMOCTOSITEIbHON padoThI 00yUYaOIuXCs

Paznen 1
1. BbIUUCIUTE ONPEACTUTEIIH:
5 3 2 0 2 1 2 3 |3 1 0 1
2 -4 1 2 1 0 -114 2 -1 2 -
a. , 0. ‘B ;
4 1 5 3 0O -1 0 22 0 3 4 3
0O 4 2 - 3 2 1 0 1 2 0 2
2. Beruucnure:
123 (321
a 11 3|/-31 1 3
2 4 5 2 2 5

17


https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#page/1
https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#page/1
https://biblio-online.ru/viewer/vysshaya-matematika-obschaya-algebra-v-zadachah-411431#page/2
https://biblio-online.ru/viewer/vysshaya-matematika-obschaya-algebra-v-zadachah-411431#page/2
https://biblio-online.ru/viewer/algebra-i-teoriya-chisel-gruppy-kolca-i-polya-441295#page/2
https://biblio-online.ru/viewer/algebra-i-teoriya-chisel-gruppy-kolca-i-polya-441295#page/2
https://biblio-online.ru/viewer/algebra-mnogochleny-441297#page/2

3 -2 -1)(1 4
b. |4 -1 -3||-2[+2[-2|;
2 -1 -1)15 3
2 10
c. |1]-(2 6)+4 -12];
3 -23

3. Pemmure crhemyromue OJHOPOAHBIE CHUCTEMBl JIMHEHHBIX  ypaBHeHWW. Haiitu
byHIaMEHTAIBHYIO CUCTEMY PEIICHHIA.
X + X, + X+ X, =0, X + X, + X+ X, =0,

) X — X, + X + X, =0, 6) X 4+ X, + X + X, =0,
X, + X, =X, + X, =0, X, + X, + X, + X, =0,

X + X, + X —X, =0; X + X, + X+ X, =0;
4. Pemute CUCTEMY JIMHEWHBIX HCOOAHOPOAHBIX ypaBHeHI/Iﬁ

X, + X, + X + X, =3,
X 4+ X+ X+ X, =3,
X+ X, =X + X, =1,
X X, + X — X, =3

Paszgen 2
Tema: I'pynnsl

Kakwne u3 crieayromumx MHOKECTB SIBIISTFOTCS] TPYIIIIAMH OTHOCHTENNBHO cioxerust: Z, N, Q?
1. Kakue u3 cieayromux MHOKECTB SBJISIOTCS TPyNIIaMU OTHOCUTENBHO YMHOXeHus: R, Z?

Tema: BekTopHOE IPOCTPAHCTBO

1. Beruncnure nuHeHHbIE KOMOMHAIIMN BEKTOPOB

a, =(-1010), a, = (-32,01), , = (2-21-1), a, = (0,2-3]) :

& +3+a;+a, &=+,
a1+a2+2a3+a4, 1@y + 158y + 58, + 14,8,
3a +a, +3a, +2a,

2. Haiimure BekTop X W3 ypaBHeHHs & +2a,+38,+4a,+X=0. Bekropsl a,,a,,8;,8,
3agaHbl B NeS
3.  Vkaxure 1Ba  padIU4HBIX  HAbopa  4MCeN  f4, b, [k, M, ~ TaKHX,  UTO

d + 16a, + 1hag + 1,a, =0. Bektopsl a,,a,,8;,8, u3 Ne5.
4. JIns BEKTOpPOB&;,d,,8;,8, u3 Ne 1 3anmmmmre ciexyroliye YCIOBHsS B BHAE CHCTEM

JVHENHBIX YPABHEHUM OTHOCUTENBHO IEPEMEHHBIX L4, L, [y, L, -

A 4 b8 + [h8s + 1,8, =0,
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b. 48, + 168, + 148, =0;
d. 8, + 3, =2,

Tema: buHapHble OTHOLLICHUS

1. bunapnoe otHouienue R - "x kpatHo )" Ha MHOXKecTBe X={1,2,6}.
a) mocTpouTh rpad u rpaduk OMHAPHOTO OTHOIICHHUS,
0) MPOBEPUTH BBIMOJIHUMOCTh BCEX CBOMCTB OMHAPHBIX OTHOIICHU.

2. bunapnoe otHomenue R - "x 6osnbiie y" Ha MHOXecTBe X={1,2,6}.
a) MOCTPOUTH rpad u rpaduk OMHAPHOTO OTHOIICHUS,
0) IPOBEPUTH BBHITIOJHUMOCTh BCEX CBOWCTB OMHAPHBIX OTHOIICHUIA.

3. bunapnoe otHomieHue R - "x He meHbIIe y" Ha MHOKecTBe X={1,2,6}.
a) MOCTPOUTH rpad u rpaduk OMHAPHOTO OTHOIICHUS,
0) IPOBEPUTH BBHITIOJHUMOCTh BCEX CBOWCTB OMHAPHBIX OTHOIICHUIA.

4. bunapHoe oTHomeHue R - "xmeprneHAMKYIspHay" Ha MHOMKECTBE BCEX MPIMBIX.
[TpoBepUTH BBITOJIHUMOCTb BCEX CBOMCTB OMHAPHBIX OTHOLIECHUH.

5. bunapHoe otHomenue R - "xmapaiienbHay" Ha MHOXECTBE BceX HpsiMbIX. [IpoBeputhb
BBIIIOJTHUMOCTh BCEX CBOMCTB OMHAPHBIX OTHOLICHHIH.

Paszgen 3

Tema: Kommiexkcubie yuciia
1. Brmuaucnure:

a. (3-2i)+ (5 +3i);

b. (1+2i)-(3-1i);
c. 2-iy1-1i);
d. (1+3i)(-7+2i);
e. (2-i)%
f. (1+20)
2. Brruwmcnure:
a. i%;
b i65,
3. Haiigure %, eciu:
a. z=7-12i,
b. z=3+4i;
c. z=-3+7i;
d z=1i
4. Beramcaure:
a. (1+i)%
b. (1-i)s.

5. Haiinute cymmy, pa3HOCTb, IPOM3BEACHNE U YaCTHOE KOMIUIEKCHBIX YMCENl, U300pa3uTe
T€OMETPUYECKH TaHHBIC YHUCIIA U PE3YJILTATHI ACUCTBUM.
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a. z,=—2+i, z2,=3-1I;
b. z,=-3 z,=4i.

.. T T, . T
6. Hasbl uncna z; =COS—+ISIN—, Z,=CO0S— +ISIN—.
8 8 12 12

Z
Beruucnure: a) 2,2, ; 6) — .
2

Paznenb
3ananue 1. [IpumenHuTe mporecc OPTOroOHAIN3aIMHU K CIICIYIOIIUM CUCTEMaM BEKTOPOB:

(1L0,2,3), -, 1121) (L-11-1), (1-11,-11),
2 01,01), (010,0), ¥(1,0,2,3), Y(11,-11-0).

3aganue 2. Haiitu wMaTpuly JAHHEHHOro omeparopa, oOToOpaxaromero 0asuc
¢, =(2,3),c, =(11) B cucremy Bekropos b, =(1,2),b, =(-11).

3aganue 3. HaiitupazmepHocTs U 6a3uc obOpasa u sjipa oneparopa 3aJlaHHOTO MaTpUleit
A. Halitn Bce COOCTBEHHBIC YHCIIa U COOCTBEHHBIC BEKTOPBI JUIsSl JIMHEHHOrO omeparopa ¢
Matpuiei A:

~1 4 -4
A=|-1 3 -1]|.
1 -2 4

Baganme 4. Haiitu Matpuily IHHEHHOro omeparopa, IJisi KOTOPOTO COOCTBEHHBIMH
uucaamMu sBisiotes 1, 2 u 3, a coOcTBEeHHBbIMU BekTopamu cootBerctBenno &, =(-1 1, 0),

a,=1 0, 3),a=0 1 2.

3aganue 5. Haiinute coOCTBEHHBbIE 3HAYEHHS] M COOCTBEHHBIE BEKTOPHI CIIEAYIOIINUX

MAaTpPHIL:
110 1 00
ay4=({0 1 0;6)B={0 1 O0].
0 0 3 0 0 3
Pasnen6b

3ananme 1. [IpuBect kBagpaTHuHyO POPMY K KAHOHMUECKOMY BHUY (BBLAEIUTD IOJIHBINA
KBajapaT), K  HOpMalbHOMY  Buay. HccinemoBaTth — kBajpaTHuHyro — GopMy  Ha
3HAKOOIPE/IeIeHHOCTh.  3anucaTh JIMHEHHBbIE MpeoOpa3oBaHMs, MEPEBOIAIINE 3aJaHHYIO
KBaJIpaTUUHYIO POPMY K KAHOHUYECKOMY M K HOPMAJIbHOMY BH]TY.

f(X,y,2)=2X% +2y? +22° —2Xy +2yz+2XZ.

Pazgen’
1. Paznenute ¢ octaTKOM MepBbIii MHOTOWIEH Ha BTOpOH (2 criocoba):

1) f(x)=x*+2x-1,9(x)=x-1;
2) f(X)=x3+5x*+1 g(X) =x-3;
3) F(X)=3x"+2x*—x*+1 g(X) =X +2;
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4) f(x)=4x>+2x> =X, g(X) =2x+1.
2. Haiimure HanGobmnii OOMINA IETUTENb IBYX MHOTOWICHOB:
5X+3,2Xx—1 3x+55x—7; x> +3,2x* -1 x*+1,x* —1.

3. HaliguTte 3HaueHre MHOTOYJICHA B TOYKE a:

X2 4+3x° —4x? +x—2,a=1L x*+3x° —4x* +x—2,a=—1;

XC4+3x° —4Ax?+x—-2,a=2 xX° +3x° —4Ax* +x—-2,a=i;

X% +3x° —4x* +x—2,a=1-i.
4. Pa3moXuTe MHOTOYJIEH 1O CTEIEHsIM X—a .

X +3x° —4x® +x—2,a=1 xX°+3x° —4Ax* +x—2,a=—1 x* +3x° —4x* +x—2,a=2:
X8 +3x° —4x* +x—2,a=10; X°+3x° —4x* +x—-2,a=1-1i.

5. Pa3HO)KI/ITe MHOI'OYJICH IO CTCIICHAM X

a (x+3)*—(x+3)°+1;

b. (x—2)* +4(x—2)% +6(x—2)* +10(x —2) + 20.
6. OTBeThHTE HA BOIIpPOC. quy PaBCH IIOKAa3aTCJIb KPATHOCTH KOPHSI:

C. X —4x*+7x3—2x*+4x-8,c=2;

d. x°+7x*+16x> +8x* —16x—16?
7. Pernre ypapuenus: X° —3x+2=0; x* +12x+3=0.
8. Haiinure panmoHaigbHbIe KOPHA MHOTOWICHOB:
x* —6x? +15x —14;
x* —2x3 —8x% +13x —24;
6x* +19x> —7x* —26x +12;
X° —2x* —4x® + 4x® —5X +6;
24x° —10x* — x* —19x* —5x +6.

® o 0o T o

Pa3znen8

1. BLIpa3I/ITC CJICAYIOIINC CUMMCTPHUUCCKHC MHOTI'O4JICHBI qucpes OCHOBHBIC
CUMMCTPUYICCKHUC:

a X +X+X;
b. X +X5;
C. XOX5+XIXS + XX
2. Haiigure Bce 3HAYSHUS] MHOTOYJICHOBHAL Z,
a. xX3-6x°+15x-14;
b. x*—2x®-8x*+13x-24;
c. 6X*+19x°—7x* —26x+12;
d. X>—2x*—4x® +4x* —5X +6;
e. 24x°—10x" —x>—19x* —5x +6.
3. Haittu CyMMY, pa3HOCTh 51 MPOU3BENECHNUE MHOTOYJICHOB
f(X)=1-3x+4x*, g(X)=3+2X+X" u3 xombua ZgXx].
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4. Han nonem |, HaliTM yacTHOE M OCTaTOK OT JIEJEHHs MHOIOYJIEHa 2+3x+3x* Ha

MHOTOUWICH 3+ 2X.

6. @OoHJ OLEHOYHBIX CpPeACTB JJf TMPOBeAeHHs] TEeKyllero KOHTPOJISA 3HAHWIA,
NMPOMEKYTOUYHOM aTTeCTAllUM 00y4AIOUIUXCS M0 AUCIHUIIIHHE

@DoH/T  OIECHOYHBIXCPEACTB  JUJII  TMPOBEJACHUS  TEKYIIETO  KOHTPOJIS  3HAHUH,
MIPOMEKYTOUHOM aTTECTAIllUU IPUBEACH B IPUIIOKECHUT

7. IlepeyeHb OCHOBHOIl M [ONMOJHUTEJbHOH Y4YeOHOH JIMTEPATYPbl, HEOOXOAMMON JJis
OCBOEHHUS TUCUHUILINHBI

Ilepeuenv ocho6HOU YueOHOU Tumepamypoi.

1. Kamanosa @.P. Beicmast marematuka. O0rmias anredpa B 3a1a4ax: yued. mocobue st
akajemuueckoro OakanaBpuata / @.PKamramoBa, M.A. Kamanor, T.H. ®omenko. - 2 wu3j.,
nepepab. u nom. - M.: U3narensctBo IOpaiit, 2018. - 171c. — Pesxxum pocryna: https://biblio-
online.ru/viewer/vysshaya-matematika-obschaya-algebra-v-zadachah-411431#page/2

2. Jlapun C.B. Anrebpa u Teopus uucein. ['pymnmbl, Kojablla u Moist: yde0.mocodue ams
akagemuueckoro OakanmaBpuara / C.B. Jlapun. - 2 u3a., ucnp. u gon. - M.: U3marenscTBo
IOpaiit, 2019. - 160 ¢. — Pexum goctynma: https://biblio-online.ru/viewer/algebra-i-teoriya-
chisel-gruppy-kolca-i-polya-441295#

3. Jlapua C.B. Aunrebpa : MHOrowieHsl: yd4e0.mocoOwe I aKaJIeMHYECKOTO
Oaxanaspuata / C.B. Jlapun. - 2 u3g., ucnp. u gon. - M.: U3garensctBo FOpaiit, 2019. - 136¢.
— Pexum noctyna: https://biblio-online.ru/viewer/algebra-mnogochleny-441297#

Ilepeuenv dononnumenbHOU TUMepamypbi:

1. JluneiiHas anrebpa W aHaIMTUYECKas TEOMETPHs: YYEOHMK M HPAKTUKYM JUIs
npukiagHoro 6akanaspuara / A.W. Banos, B.B. Jlornnosa, A.B. Mopo3sosa, E.I'. [TnoTHukoBa:
nox pex. E.I'. [InotHukosoil. - M.: U3narensctBo HOpaiit, 2019. - 340c. - Pexxum nocryna:

https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-436467#

2. TloramoB A.Il. JluneiiHas anrebpa W aHAJIUTHYECKass TE€OMETpHUsS: Y4EOHUK MU
NPaKTUKYM 175 npukiagHorodakanaspuara / A.IL. Iloranos. - M.: U3parensctBo FOpaiit, 2019.
- 310c. — Pexxum nmocryma: https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-
geometriya-433646#

3. ®omenko T.H. Briciias matematuka. O61mas anredpa. DneMeHTbl TEH30pHOM
anreOphl: y4eOHUK U MPAKTUKYM JUIsl akajeMudeckoro Oakanaspuara / T.H. ®omenko. - M.:
WznarensctBo FOpaiit, 2019. - 121c. - Pesxum nocryma: https://biblio-online.ru/viewer/vysshaya-
matematika-obschaya-algebra-elementy-tenzornoy-algebry-441134#page/2

4. byrpos S1.C. Beiciiasg matemartuka: B 3T. ToM 2. DneMeHThI TMHEHHOHN anreOpsl 1
AHAJTUTUIECKON TeOMETpHH: yUeOHUK MJIs akaneMuueckorodakamaspuara / S1.C. byrpos, C.M.
Hukonwckuit. - 7-e uzn., crepeotuntoe. - M.: U3natensctBo FOpaiit, 2019. - 281c. - Pexxum
noctyna: https://biblio-online.ru/viewer/vysshaya-matematika-v-3-t-t-2-elementy-lineynoy-
algebry-i-analiticheskoy-geometrii-431960#

5. Cyxotun A.M. Briciias mareMatuka. AlbTepHaTUBHAsT METOIOJIOTHS MTPENOoJaBaHus:
yueb.mocobue ans mpukinagHoro OakamaBpuata / A.M. Cyxorun, T.B. TapGokoma. - M.:
UznareasctBo  Opaiit, 2019. - 223c. — Pexwum jgocryma: https://biblio-
online.ru/viewer/vysshaya-matematika-alternativnaya-metodologiya-prepodavaniya-
433933#page/2

6. OpnoBa W.B. Jluneiinas anreOpa M aHaJIUTHYECKAsh T€OMETPUS JUIsI SKOHOMHCTOB:
yu4eOHUK W MPaKTHKyM JUIs TpukiagHoro OakanasBpuarta / U.B. Opnosa, B.B. Yrposos, E.C.
dunonoBa. - M.: MsnmarensctBo FOpaiit, 2019. - 370c. - Pexxum mocryma: https://biblio-
online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#
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https://biblio-online.ru/viewer/vysshaya-matematika-obschaya-algebra-v-zadachah-411431#page/2
https://biblio-online.ru/viewer/algebra-i-teoriya-chisel-gruppy-kolca-i-polya-441295#page/2
https://biblio-online.ru/viewer/algebra-i-teoriya-chisel-gruppy-kolca-i-polya-441295#page/2
https://biblio-online.ru/viewer/algebra-mnogochleny-441297#page/2
https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-436467#page/1
https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-433646
https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-433646
https://biblio-online.ru/viewer/vysshaya-matematika-obschaya-algebra-elementy-tenzornoy-algebry-441134#page/2
https://biblio-online.ru/viewer/vysshaya-matematika-obschaya-algebra-elementy-tenzornoy-algebry-441134#page/2
https://biblio-online.ru/viewer/vysshaya-matematika-v-3-t-t-2-elementy-lineynoy-algebry-i-analiticheskoy-geometrii-431960#page/2
https://biblio-online.ru/viewer/vysshaya-matematika-v-3-t-t-2-elementy-lineynoy-algebry-i-analiticheskoy-geometrii-431960#page/2
https://biblio-online.ru/viewer/vysshaya-matematika-alternativnaya-metodologiya-prepodavaniya-433933#page/2
https://biblio-online.ru/viewer/vysshaya-matematika-alternativnaya-metodologiya-prepodavaniya-433933#page/2
https://biblio-online.ru/viewer/vysshaya-matematika-alternativnaya-metodologiya-prepodavaniya-433933#page/2
https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#page/1
https://biblio-online.ru/viewer/lineynaya-algebra-i-analiticheskaya-geometriya-dlya-ekonomistov-432810#page/1

8.IlepeyeHb COBpeMEHHBLIX MNPO(ecCHOHAJILHBIX 0a3 JaHHBIX, HH(OPMAIMOHHBIX
CNPABOYHBIX CHCTEM

Bce obyuaromuecs obecriedeHbl JOCTYIIOM K COBPEMEHHBIM MpodeccnoHanbHbIM 0a3am
JAHHBIX ¥ WHQOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, KOTOPBIC MOJJIEKAT OOHOBJICHHIO TPHU
HEOOXOJJUMOCTH, YTO OTPAXKAECTCS B JIUCTAX aKTyaJId3aluyi pabovux Mporpamm.

CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX:

. ®enepanbubiii moptan "Poccuiickoe oopazoBanue”: Www.edu.ru

. "Yuusepcuterckas 6ubnroteka online" http://biblioclub.ru/

. DnextpoHHas 6ubanoreynas cucrema "FOpaut" http://biblio-online.ru/

. O6pasoBarenbHbie pecypesl cetn MaTepHer http://edu-top.ru/katalog/

. MOCKOBCKHi1 IICHTP HEMIPEPHIBHOIO MaTeMaTHIeCKOro odpa3oBanus: hitps://mccme.ru/

. HartmonanbHblil OTKpbITHIN yHUBEpcUTeT "UHTYHT". MaTemaruka: Kypchl:
https://www.intuit.ru/studies/courses?service=0&option_id=20&service_path=1

7. Jluneitnas anrebpa u reomeTpusi: pecypcsl. / hitps://online.edu.ru/ru/courses/item/?id=554

8. Briciias maremartuka. JInHeiiHas anredpa u 31eMeHTHI TOTIOJIOTHH: PECYPCHI

https://online.edu.ru/ru/courses/item/?id=65

9. Bricmias maTtematuka. AnreOpa: BBEICHHE B TEOPHUIO IPYIIIL: PECYPCHI

https://online.edu.ru/ru/courses/item/?id=159

OOl A~ WK —

NudopMmannoHHbIie CIPABOYHBIEC CHCTEMbI:

https://yandex.ru/ , https://www.google.ru/

9. Onucanue MaTepHaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMO¥ /IS OCYLIECTBJIEHHUS
00pa30BaTeJIHLHOI0 MPOIecca Mo JAUCIUIIHHE

I[J'IH OCYLICCTBJICHHUA 06p330BaTeJ'H>HOFO nponoecca mno AJUCHUINIMHE HMECTCA B HAJIWMYHUU
cleayromas MaTepruajibHO-TCXHUYCCKAA Oaza:

Ayauropun IIporpammuoe o0ecnieyenue
- ydeOHas ayTuTOpUs AJIs IPOBEIACHUS OnepannoHHas cucreMa
y4€OHBIX 3aHATHH MO JUCIIUILIMHE, [lakeT 0hUCHBIX MPUIOKEHUH

OCHAILIEHHAs! KOMIIBIOTEPOM C BBIXOJOM B bpaysep Firefox, fAnmexc
WHTEPHET, MYJIbTUMEUA TPOEKTOPOM;

- TIOMEIIECHUE JJISI CAMOCTOSITEIbHOM
paboThl 00YJArOIITUXCSI, OCHAIIICHHOE
KOMIBIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO MOAKITIOYEHUS K CETH
WNuTtepHeT u obecrieueHnEM J0CTyIa B
3JEKTPOHHYIO0 HH(OPMAIIMOHHO-
oOpasoBarenbHyto cpeny [TTY;

- CIICHUAIM3UPOBAHHAA ayIUTOPUA I
MIPOBEJEHUS JIaOOPaTOPHBIX pabOT MO
JUCHUITIIINHE,

OCHaIlIeHHasi HA0OPOM PEaKTUBOB U
1a00paTOPHOTO 00OPYI0BAHMS;
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10. Oﬁyqe}me HHBAJIUA0B U JHUII ¢ OTPAHUYCHHBIMHA BO3MOKHOCTAMMU 310POBbLS

[Tpu HeoOxoauMocTu paboyasi mporpamma JAUCLUIUIMHBI MOXKET OBbITh aAanTUPOBaHA IS
obecrieyeHnss 00pa30BAaTENBHOTO Tpollecca HMHBAIUAOB M JIMI C  OrpaHUYCHHBIMHU
BO3MOXHOCTSIMM 370pOBbs. Jlyis 3TOro Tpedyercs 3asBiIEHUE CTyAEHTa (€ro 3aKOHHOI'O
IIPEJICTABUTEIISA) U 3aKIIOYEHHE IICUX0JI0r0o-MeauKo-nenarornueckoit komuccuu (IIMIIK).

ABTOpHI (cocTaBuTenn): K.¢.-M.H., goueHT Caukosa E.H. ¢ 2«

cr.ip. Conpmarosa H.I'.
IOAIINCHU aBTOpOB

[Iporpamma omobpeHa Ha 3acemanuu Kadenpbl maremaTuku W dkoHomuku  20.05.2022r,
poToKOJT Ne8.

3aB. kadenpoit Kamenckux H.A.
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1. MHauKaTopbl JOCTHKEHHUs] KOMIETEHIUH

Kon u
HalMEHOBaHUE
o HaumenoBanue nuaukaTopa JOCTHKEHHUS KOMIETEHIINH
YHHUBEpPCATbHON
KOMITCTEHITUHU

YK-1. Cnocoben YK-1.1
OCYIIECTBIIATh JleMoHCTpHpYyeT 3HaHUE OCOOEHHOCTEH CHUCTEMHOTO M KPUTHYECKOTO
MIOUCK, MBILUICHUSI, apTYMEHTUPOBAHHO (OPMUPYET COOCTBEHHOE CYXIEHUE U
KPUTHYECKUM OLIEHKY MH(OpMAIMH, TPUHIMAET 000CHOBAHHOE PEIICHHUE.
aHaIu3 u VYK-1.2
CUHTE3 [MpumensieT Jormgeckre opMbI U TIPOLIETYPBI, CIIOCOOEH K PeIIeKCHH 110 TTOBOTY
uHpopmarumy, COOCTBEHHOH M YY>KOM MBICITUTEIIBHOM JICSTEITHHOCTH.
IPUMEHSTh YK-1.3

CHCTEMHBIH MTOIXO0I
JUTSL peIIeHUs
IOCTaBJIEHHBIX
3aJ1a4.

AHanu3upyer MCTOYHUKM HHGPOPMALMM C 1EJIbI0 BBIBIEHUS UX
IIPOTUBOPEYUI U TIOUCKA JOCTOBEPHBIX CYKICHHM.

[TK-1. Cnocoben
OCBanBaTh U
UCIIOJIb30BaTh
TEOPETUUYCCKHE
3HaHUS U
NPaKTUYCCKHE
YMEHUS ¥ HaBBIKH B
MPEAMETHOU
o0acTH npu
pelIeHHH
npohecCuOHATBHBIX
3a1a4

MK-1.1

3HaeT CTPYKTYpy, COCTaB W AMJAKTUYECKHE EIWHUIBI TpPEeAMETHOU
obsacty (TIpernoiaBaeMoro MpeamMeTa).

MK-1.2

YMeer OCYIIEeCTBIISITh OTOOp Y4eOHOrO COZepKaHMsS UIS €r0 pealn3aliid B
pasmuHBIX (hopmax oOydeHust B cooteTcTBrr ¢ TpedoBanmsivu OI'OC OO.
MK-1.3

JleMoHCTpHpYeT yMeHHE pa3padaThiBaTh pa3dUYHbIC (OPMBI y4EOHBIX
3aHATUH, TPUMEHATh METOJbl, IPUEMbI M TEXHOJIOIMHU OOYy4eHUs, B TOM
ymciie UHPOpMallMOHHBIE.

2. Onucanune nokasareJseil H KpUTepHeB OLleHUBAHUSI KOMIIETEHIUI HA Pa3IMYHBIX ITanax
ux GpopMHpOBaHNs, ONIMCAHUE IIKAJ OLeHMBAHUSA

OneHka ypoOBHS OCBOGHMS KOMIIETEHIIMM Ha pa3HbIX JTamax HX (HOopMUpPOBaHUS
IIPOBOAMTCS Ha OCHOBE AU(PHEPEHIINPOBAHHOIO KOHTPOJIS KaXA0Tr0 MOKa3aTessi KOMIETEHIIMH B
paMKax OLIEHOUYHBIX CpeACTB, NpuBeAcHHbIX B DOC.

Onenka "orianuHo", "XOpomIO" COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO OCBOCHHS
KOMIIETEHIIMM  COIJIACHO  KPUTEpUSM  OLIEHUBAHMs, MPUBEJICHHBIM B  TaOuuie
COOTBETCTBYIOILIEMY OLIEHOUYHOMY CPEJICTBY.

Onenka  "yJOBJIETBOPUTENBHO"  COOTBETCTBYET 0a30BOMY  YpPOBHIO  OCBOCHUS
KOMIIETEHIIMM  COIJIACHO  KpUTEpUSM  OLIEHWBaHUSA, [MPHUBEACHHbBIM B  Taliuie
COOTBETCTBYIOILIEMY OLIEHOUYHOMY CPEJICTBY.

Ouenka '"HEyIOBIETBOPUTEIBHO'" COOTBETCTBYET MOKA3aTEN0 "KOMIIETEHIUS HE
ocBoeHa".
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IIpencrasne

No | HaummeHnoBanue Kparias HUE
XapaKTEePUCTHKA
i/ OIICHOYHOT'O OIICHOYHOT'O Kpurepuu oniennBanus
i CpencTBa OUCHOTHOTO CpelcTBa B
cpeiacTBa
donme
1 2 3 4 5
Oyenounvie cpedcmaa 05l NPOBeOeHUs MEKYWe20 KOHMPOs
1 Tecm Cucrema TectoBble | Ouenka «Omauunoy BBICTABIISIETCS 3a
CTaHJApTU3UPOBAH | 3aJIaHUS TECT, B KOTOPOM BBITIOJIHEHO 0oJiee
HBIX 3aJIaHNM, 90% 3amaHuii.
MO3BOJISOIIAS Ouenka «Xopoutoy BBICTaBISIETCS 3a
U3MEpUTh TECT, B KOTOPOM BBINIOJIHEHO OoJiee
YPOBEHb 3HAHUU U 75 % 3anaHuil.
YMEHHUM OneHka «YoosremeopumenvHoy»
o0ydJaromierocs. BBICTaBJISIETCS 32 TECT, B KOTOPOM
BBINIOJIHEHO OoJiee 60 % 3amaHuii.
Ouenka «HeyoosnemsopumenbHo»
BBICTABIISIETCS 32 TECT, B KOTOPOM
BBITIOJIHEHO MeHee 60 % 3amaHuil.
2 Konmponvnas | KoHTposibHbIE [Tepeuenn Ouenka «OmauuHox»-
(camocmosimens | pabOTHI KOHTPOJIb | KOHTpOJIbHAas pabora odopmiieHa B
Has) paboma | IPOBOJATCS C HBIX CTpOTrOM COOTBETCTBUU c
LIETIBIO 3aIaHU I U3JI0KCHHBIMU TpeOOBaHUAMU;
onpeneaeHus MOKa3aH BBICOKUN YPOBEHb 3HAHUSA
KOHEUYHOT'O M3y4EHHOTO MaTepuaia 1o 3aJaHHOU

pe3yJibraTa B
o0y4eHuu 1o
JJAaHHOM TeMe UJIN
paszzgeny,
MO3BOJISIOT
KOHTPOJINPOBATH
3HaHUS, YMEHUS U
BJIAJICHUS
HU3Y4EHHOTO
Marepuaia

TEMeE, yMEHUue ri1y0oKo
aHaM3UPOBaATh MPOOJIEMYy H JIeNaTh
obo0maroniie  BbIBOABI;,  pabora
BBITTOJTHEHA rPaMOTHO C TOYKH
3peHMs] TOCTaBJIEHHOW 3ajauu, T.e.
0e3 oIMO0K 1 HEJ0YETOB.

Onenka «Xopouio»-pabota
opopmiieHa B  COOTBETCTBUU  C
U3J10KEHHBIMU TpeOOBaHUSAMY;
MIOKa3aH JIOCTaTOYHBIN YPOBEHb
3HaHUS M3YyYEHHOTO0 Marepuana Io
3aJJaHHOU TEME, YMEHHE
aHaJM3UPOBaTh NMpoOJIeMy M JIeNaTh
BBIBOJIBI; paboTta BBIIIOJIHEHA
MIOJTHOCTBI0, HO UMEIOTCSI HEJ0UETHI.

Onenka «¥YoosremeopumenvHo-
pu 0(hOpMIIEHUHN PAOOTHI TOMYILEHBI
HE3HAYNTENIbHBIE  OTKJIIOHEHUS  OT
U3JI0KEHHBIX TPeOOBaHUH; MMOKa3aHbI
MUHUMAaJIbHBIE 3HAHUS TI0 OCHOBHBIM

TeMam KOHTPOJIbHOU paboTHI;
BBIIIOJJHEHO HE MEHEE ITOJIOBHUHBI
paboThI.

OneHka

«HeydoeremsopumenvHo»-
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BBITIOJTHEHO MeHee TIOJIOBUHBI
paboThl, MAOMYIICHBI OIIMOKHA TMIPH
BBINOJHEHUH 3a/IaHUM.

Oyenounvie cpedcmaa 0is NPos

eoerusl l’lpOM@.?fcyWIO’-IHOIZ ammecmayuu

Dxzamen

KontponbHoe
MEpOINpUATHE,
KOTOpOE
IPOBOJIUTCS MO
OKOHYaHUIO
U3Yy4EHUs
JVCIUATUTHHBI B
BUJIE,
PEyCMOTPEHHOM
y4eOHBIM TUTAHOM.

Bomnpocsl k
9K3aMeHYy

Ouenka «omauurHo» Mpenroaraer:

— 3HaHWe MTOHATUIHO-
TEPMUHOJIOTMYECKOTO amnmapara
JUCLUIUIMHBL: COCTaB U COJAEpIKaHHE
Hay4YHBIX MTOHATHH, UX CBS3EH MEXKIY
co0OH, UX cUCTEMY;

— 3HaHUEe TEOpPUM BOIPOCA, YMEHHE
aHAJIM3UPOBATH MPOOIEMY;

— yMEHUE [PUMEHATH OCHOBHBIE
HOJIOKEHUS TEeopuun BOIIpOCa,
AQHAJTMTUYECKOE H3JI0KEHUE HAyUYHBIX
UJe OTEYECTBEHHBIX U 3apyOE’KHBIX
YUEHBIX;

— yMeHue COJIepXKATEIBHO u
CTUJIIMCTUYECKH TIpPaMOTHO M3Jararb
CYTb BOIIPOCa;

— T1ay0OKO€ MOHMMaHHUE, OCO3HAHUE
MaTepuana.

OueHka «xopouwio» peAnonaraer:

— 3HaHUE OCHOBHBIX TEOPETUYECKUX
NIOJIO’KEHUH BOIIPOCA;

— YMEHHE aHAJIM3UPOBATH
M3y4aeMble JHUCUUIUIMHON SIBJICHMUS,
(bakThl, NEeHCTBUS;

— YMEHHE COJIEpIKaTENBHO u
CTWJINCTUYECKH TPAaMOTHO U3JIararb
cyTb Bompoca. Ho wumeer wmecto

HEI0CTaTOYHAas MOJTHOTA o
U3JaraeMomMy BOIIPOCY.

Ornenka «Y00811eMBOPUMENLHON
MpeIoiaraer:

—  HEIOJHOTY U3TI0KEHUS
nHpopmanuu;

— ONEpHUpPOBAHHE MOHATHI  Ha
OBITOBOM YpPOBHE;

— OTCYTCTBHE CBSI3U B IOCTPOCHHUH
OTBETA;

— HEYMEHUE BBIJICIIUTH IIaBHOE;

— OTCYTCTBHE BBIBOJIOB.

OueHka  «Hey0081emeopumenbHoN

MPEIoJaract:
— HE3HaHUe MOHATHUITHOTO
anmnapara;

— HE3HaHUe METOI0JIOTUIECKIX

OCHOB NIPOOJIEMBI;
— HE3HaHUE TEOpUHM U HUCTOPUH
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BOIIPOCA;
- OTCYTCTBHE YMEHHUS aHAIN3UPOBATh
y4eOHBI MaTepHal.

4 3auem Konrponsuoe Bomnpocsl k | «3auteHo»:
MCpOTIPHATHC, 3a4eTy 3HAHHME TEOPHHU BOMPOCA, MOHITHIHO-
KOTOPOE  HPOBOANTCA TEPMHHOJIOTHYECKOTO anmapara
10 OKOHYaHHUH
W3yqCHHS JUCHUIUTUHBI (COCTaB U COJIEpPKaHUE
JUCIATITHHEL MOHSATUH, WX CBSI3ed MEXIy COOOH,

UX CUCTEMY);

YMEHHE aHAJIU3HPOBATh IMPOOJIEMY,
COJIEP’KATEIBHO ¥ CTUJIMCTHYECKU
IPaMOTHO U3JIarath CyTh BOIIPOCA;
BJIaJICHUC AHAJIUTHYECKUM CIIOCOOOM
U3JIOKEHUS ~ BOMPOCA,  HaBBIKAMHU
apryMeHTaIlNH.

«He 3auteno»:

3HAHHE BOIIpOCA  HA  YpOBHE
OCHOBHBIX ITOHSATHIA;

yMEHUE BBIJICIIUTH IJIaBHOE,
chopMyIupoBaTh BBIBO/IBI HE
POJIEMOHCTPUPOBAHO;

BJIa/ICHUE HABbIKAMHU apryMeHTalluu
HE NPOIEMOHCTPUPOBAHO.

3. TunoBblie KOHTPOJIbHBIC 3aJaHUA H/MJIA MHBIE MaTepuaJbl IJd IPOBCACHUA TCEKYIIEIo
KOHTPOJIA 3HaHHi7[, HpOMe)l(yTO‘{HOﬁ arrecranuu, H606XO}II/IMI)Ie AJs1 OICHKH 3HaHH]7],
yMeHHﬁ, HaBBbIKOB H/Nan onbITa AeATECJIbHOCTH, XapaKTEPU3YHOIIUX 3TalbI
(l)OpMHpOBaHI/Iﬂ KOMIIeTEHIIMIi B nmpouecce oCBoCHUA 06pa30BaTeJ’le0ﬁ NnmporpaMmmbIl

TecToBbie 3a1anus o Teme 2.1. Anredpandeckne crpykrypsl. I'pynna. Koabno. Ilose

1. Onpenennte, Kakoe U3 CIEAYIOIUX MHOKECTB SIBISETCA MOJIEM (KOJIBLOM) OTHOCUTEIBHO
CTaHJAPTHBIX ONEparui.

A) MHOXeCTBO 1I€JIbIX YHCET.
b) MHOeCTBO palluOHaIbHBIX YHCEIL.
B) MHoecTBO KBaJipaTHBIX MaTpPHUI] BTOPOTO MOPSIJIKA.
I') MHO>kecTBO HEBBIPOXKAECHHBIX MAaTPUILL BTOPOTO MOPSAKA.
2. Ha MHOecCTBe IeNbIX (BEIIECTBEHHBIX, PALlMOHATIBHBIX) YUCEN 3JIEeMEHT, 0OpaTHbIi uncay N
A) paseH (-N),
b) pasen 1/N,
B) He cymectByer
3. Ha MHO>KecTBe 1eNbIX (BEeIIECTBEHHBIX, PAllMOHAIBHBIX) YHCEIT DJIEMEHT, IPOTUBOMOIO0KHBIH
gucny N ...
A) pageH (-N),
b) pasen 1/N,
B) He cymectByer
4. HeliTpanbHBIH 27IEMEHT HA MHOXKECTBE KBaJAPAaTHBIX MaTPHUIl BTOPOTO MOPsIIKa OTHOCUTEIBHO
OIlepaluy CIOKEHUS - ...
A) enuHUYHAs MaTpUIIa,
b) nyneBas matpuua,
B) He cymectByer,
5. HeitTpainbHbIi 2JIEMEHT HA MHO>KECTBE KBaIpaTHBIX MAaTPHUL] BTOPOTO MOPSAIKA OTHOCUTEIBHO

29




orepany YMHOKEHHUS - ....

A) equHUYHAs MaTpULIA,

b) nyneBas marpua,

B) ne cymectByer,
6. Ha MHOXecTBe LIeTbIX (palliOHAIbHBIX, BEIIECTBEHHBIX ) YHUCE]I CAMMETPUYHBIN JJIEMEHT
OTHOCHUTEJIBHO OIlEpallMi YMHOXKEHUSI (cinoxkeHus ) 1uist uucna N ...

A) pasen 1/N,

b) paseH (-N),

B) pasen 1,

I') paBen 0,

J1) HE cyIIecTBYeT.
7. Ormpenenute, Kakoe U3 CICIYIOIUX MHOXKECTB SIBJISICTCS TPYIIIONW OTHOCUTENIBHO OTEpaluu
CI0KeHUs (YMHOKEHHS ).

A) MHOXeCTBO LIEJIBIX YHCE.

b) MHoOkecTBO paliiOHaIbHBIX YUCEIL.

B) MHOecTBO KBaJpaTHBIX MaTPUL BTOPOT'O MOPSIKA.

I') MHO>ecTBO HEBBIPOXKAECHHBIX MAaTPULL BTOPOTO MOPSAKA.

TecroBble 3a1aHus M0 TeMe2.3. BUHAPHBIE OTHOIIEHUST

1. bunapnoe otHomenue R - "x kparHo )" Ha MHOXkectBe X={1,2,3,5,7,N+10} obGnamaer
CJICAYIOIIMMU CBOUCTBAMM:

a) CHMMETPHUYHOCTb,

0) aHTUCUMMETPUYHOCT,

B) TPaH3UTUBHOCT,

T) pe(IEeKCUBHOCTb,

1) aHTHUPE(PIIEKCUBHOCT.
2. bunapnoe otHomenue R - "x OGombmie )
CIEAYIOUMMH CBOMCTBAMU:

a) CHAMMETPUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPAaH3UTUBHOCTb,

T) pe(IeKCUBHOCT®,

1) aHTUPEPIIEKCUBHOCTb.
3. bunaproe otHomenue R - "x He Menwme y" Ha mHOXkectBe X={1,2,3,5,7,N+10} obnamaer
CJICAYIOIIMMHU CBOUCTBAMM:

a) CHMMETPHUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPaH3UTHUBHOCT,

T) pe(hJIeKCUBHOCTD,

1) aHTHPE(PIIEKCUBHOCT.
4. bunapHoe oTHomeHue R - "xmepneHaukynspHa)y" Ha MHOXECTBE BCEX NPAMBIX 00iagaer
CIIEAYIOUIMMH CBOMCTBAMU:

a) CHAMMETPUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPaH3UTUBHOCTb,

T) pe(IeKCHBHOCT®,

1) aHTUPEPIIEKCUBHOCTb.
5. bunapHoe otHomeHue R - "xmapamnenbHay" Ha MHOXKECTBE BCeX MNpsAMBIX oO0janaer
CJICAYIOIIMMHU CBOUCTBAMM:

a) CHMMETPHUYHOCTb,

0) aHTUCUMMETPUYHOCTD,

B) TPaH3UTHUBHOCT,

Ha MHOXectBe X={1,2,3,5,7,N+10} oGnamaer
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T) pe(IeKCHBHOCT,
1) aHTUPEPIICKCUBHOCTb.

TecToBbIE 3aJaHUS 110 Teme8.1. J1eMeHThbI TECOPUHU KOHECIHBIX noJie

1. Beruetsr mo moaysto 4 o6pa3yrot mosie?
a) Jla 0)Her

2. BerueTsr mo Moyt 3 o6pa3yrot nose?
a) Jla 0)Her

3. Xapakrepucruka nois F;pasHa...
a)3, 6)0, B)1, 1)2.
4. Yncino MHOrOYWICHOB HaJ 1ojieM F, He BBIIEBTOPOM CTENCHH PAaBHO. ..
a)27, 6)9, 8)3, )8l
5. Yuciio MHOrOUIEHOB Hajl 110J1eM F, He Bblllie BTOPOii CTENEHH PaBHO. ..
a)l6, 6)2, B)4, r)8, m32.
6. f=x*+3x*-3x+2;, feZ[x].f(-3)=..
a)4, 0)11, B)cBoil BapuaHT OTBETA.
7.Cymma muorounenos f(X) =1-3x+4x?, g(X)=3+2Xx+ X" u3 konsia Z,[X] pasua...
a) 4+4x, 6)3+3x%, 6)4x* +2x* +3+3X, &) HeT NPaBHILHOTO OTBETA
8. Pasznocts MHOrOwIeHOB f(X)=1—3X+4x%, g(X)=3+2X+X* u3 konbua Z[X] pasna...
a) 4+4x, 6)3+3x%, 6)4x* +2x* +3+3X, 2) HeT NPaBHILHOTO OTBETA
9. TIpoussenenue MHorounenoB f(X)=1-3x+4x’, g(X)=3+2x+x> u3 xombua ZX]
paBHo. ..
a) 4+4x, 6)3+3x%, 6)4x* +2x* +3+3X, ) HeT NPaBHILHOTO OTBETA

IlepeyeHb KOHTPOJILHBIX 3a1aHUI

KonTpoJibHasi padora Ne 1: DiieMeHTHI TeOpMH MHOKEeCTB

Bapmuanr 1
1.ITpoBepuTs siBiIsIeTCs M (POpMyJia TaBTOJIOTUEH, IPOTUBOPEUHEM, HEUTPATBHOM (GopMyItoif?

(p—>a)al@—>r)a~(p—r)
2. PaBHOCWIIBHBI JTH TIpEUKATHI? MOKHO JIH YCTAaHOBUTH CIIEICTBUE OHOTO U3 JPyroro?
A(x)=(x2 +3x+7>0); B(x)=(lg(x* -2)>1) na R
3.01eHNnTe UICTUHHOCTD BBICKa3bIBAHUHM M ITOCTPOINTE ONPOBEPIKEHHE.
(vx € N)YA(X) A—P(x) = B(x))
4.JlokaXXuTe NI OPOBEPTHUTE.
AnB=An(AUB)
Bapuant 2
1.ITpoBepuTs siBiIsieTCs M (POpMyJia TaBTOJIOTUEH, TPOTUBOPEUHEM, HEUTPATBHON (GopMyIoit?
(P—>a)A(pvr)a—r——p
2. PaBHOCWJIBHBI JM TIpeUKaThI? MOKHO JIM YCTAaHOBUTH CIIEACTBUE OJHOTO U3 Ipyroro?
A(X) = (X-npocmoe uucno); B(X) = (X-uemnoe uucno) Ha R
3.01eHnTe UICTUHHOCTH BBICKA3bIBAHUHM M TOCTPONTE ONPOBEPIKEHHE.
(3xeN)vy e NYAy)>C(xy))

4.Jloka)xuTe NI OIPOBEPTHUTE.

BU(A\B)=AUB
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Bapuant 3
1.ITpoBepuTs siBisieTCs M (POpMyJia TABTOJIOTUEH, TPOTUBOPEUHEM, HEUTPATIBHOM PopmMyItoit?

(p<>a)a(pvr)a—r—(-q— p)
2. PaBHOCWIBHBI JIM NpeaUKaThl? MOXHO JIM YCTAHOBUTD CIIEICTBUE OAHOTO U3 APYroro?
A(X) =(X - uucno kpammnoe 3), B(X) =(x - uucno kpammnoe 9); Ha R
3.01eHuTe UICTUHHOCTD BBICKAa3bIBAHUM M TIOCTPOUTE OMPOBEPIKECHHUE.
(3x,y e NYAKX)v B(y) = C(x,y))
4.JIOKa)XUTe WK ONPOBEPTHUTE.
BN(A\B)=@.
Bapuant 4
1.OxBUBaNEHTHBI U (HOPMYIIBI?
A=(pArg)>ruB=p->(q-r)
2. PaBHOCWIIBHBI 7TU TipeIMKaThl? MOXKHO JTU YCTAHOBUTH CIICJICTBUE OJHOTO U3 APYroro?

A(x)z(le;9>1} B(x)= (| x|<1) na Z

3.0H6HI/ITC WCTUHHOCTH BBICKA3bIBAHUN U HOCTpOﬁTe OIIPOBCPIKCHHUC.

(vx e N)3y e NXP(y)AC(x,y))

4.Jloka)xuTe Uil ONPOBEPTHUTE.

Ax(BuUC)=(AxB)U(AxC)

Bapmuanrt 5
1. DxBHUBaNICHTHBI JH HOPMYJIBI?

A=(par)v(pag)iB=(p—>aq)ar
2. PaBHOCWIJIBHBI JIU TIpeIUKaThI? MOYKHO JI yCTAHOBUTH CIIEACTBHE OJHOTO U3 JAPYroro?
A(x)=(x-5=0); B(X)=(x-xpammno 5); naR
3.01eHuTe ICTUHHOCTD BBICKA3bIBAHUH U IIOCTPOUTE ONIPOBEPIKCHHUE.
(Fx e NYP(X)AP(y)AC(x,y) > x=Y)
4.JlokaxuTe UM ONPOBEPTHUTE.
(AnB)xC =(AxC)n(BxC)
Bapuanr 6
1. DxBUBaJICHTHBI U (HOPMYIIBI?

A=—(prgar); B=(pag)vr
2. PaBHOCWIIBHBI M TipeMKaThl? MOXKHO JIM YCTAHOBUTH CIIEJCTBUE OJHOTO U3 APYroro?
A(X) = (X2 +12< 1); B(X) = (X-npocmoe uucno); Ha R
3.01eHNTEe HICTUHHOCTD BBICKA3bIBAHUI U TOCTPOMTE ONPOBEPKEHUE.
(7%, y e NXP(x) A P(y) > —C(x,y))
4.JIoKa>KWTe UM OIPOBEPIHUTE.
(AUB)\C=(A\C)u(B\C)
Bapmuanr 7
1.ITpoBepuTh sABIAsIETCS TU (POopMYyJia TABTOIOTHEH, TPOTUBOPEUNEM, HEUTPaTbHOU (hopMymoii?
(prg)—(sA—s— pvs)
2. PaBHOCWIIBHBI U TipeIMKaThl? MOXKHO JIU YCTAHOBUTH CIIEJCTBUE OJHOTO U3 APYroro?
A(x)= QX| > 8); B(X) = (X2 > 66)Ha y4
3.01eHNTe HICTUHHOCTD BBICKA3bIBAHUI U TOCTPOMTE ONPOBEPKEHUE.
(vx e NXC(x,y) A A(x) > Aly))
4.JIOKa)XUTe WK ONPOBEPTHUTE.

AU(BxC)=(AUB)x(AUC)
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Bapuant 8
1.ITpoBepuTs siBiIseTCs M (POpMyJia TABTOJIOTUEH, TPOTUBOPEUHEM, HEUTpaTbHON GOpMyIIoii?

(p—>a)>(pAr—qar)

2. PaBHOCWIBHBI JIM NpeaUKaThl? MOXHO JIM YCTAHOBUTD CJIEICTBUE OJHOTO U3 APYroro?
A(X) = (X-xkpamno 12); B(X) = (x- kpamno 6) Ha R

3.01eHnuTe UICTUHHOCTD BBICKAa3bIBAHUM M TIOCTPOUTE OMPOBEPIKEHUE.

(vx e N)3y e N)XC(y,x)A B(x))

4.JIOKa)XUTe WK ONPOBEPTHUTE.

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

KonTtpoJbHas padora Ne 2:MaTpuubl ¥ onpeaeuTe n

BapuanT 1
1. Haittu matpuiry C™ (paccmotpets 2 crioco6a), oopatayo k Marpuie C = A" B—2F , rae

2 21 1 31
o %2 22 7o)

2. BEIMHUCIUTH ONpeIeTUTEh

1 2 30
6 9 4 2
4 1 4 8§’
-2 -8 0 6

Pemnts 3anauy 1Byms criocobamu.
3. OnpenenuTh MaKCUMAIFHOE YMCIIO IMHEWHO HE3aBUCUMBIX CTPOK MATPHIIBI

5 -1 4 2 1
4 1 5 7 7
3 -5 2 -8 -11|
7 3 6 12 13

-1 2 0
4. Pemuth Matpuunoe ypaBuenue: CX=| -2 0 1|, rmeC - marpuna u3 npumepa 1.
1 -1 2

Bapuanr 2
1. Haiitu matpuny C ', obpatnyio x matpune C=A4'B—2F, rie

110 2 40
A_(l 1 1)’ B_(l 2 1)'
Pemuts 3anauy AByMst crioco0amu.
2. BBIYUCTUTH ONpeAeTUTeNb

W wonmN
© 00 -
|
~
N

Pemmts 3anauy aAByMst cioco0amu.
3. OnpenenuTs MaKCUMaJIbHOE YUCIIO TUHEWHO HE3aBUCUMBIX CTPOK MAaTPHIIBI

33



3 1 2
7 6 6
2 -3 -28
5 9 10
6 10 11
-1 2 0
4. Pemuth MatpuyHoe ypaBHenue: CX=| -2 0 1|, raeC - matpuia u3 npumepa 1.
1 -1 2
Bapuanr 3
1. Haiitu Matpuny C, o6parnyro k marpunie C = BA" —2F , rae

10 31
A=|0 2|, B=|4 5]|.
31 10

Pemmts 3amauy ABymS crioco0amu.
2. BbIUHCINUTD ONPEACIUTENb

-1 1 0 3
-4 5 1 1
-3 4 1 7
-4 2 -2 3
Pemmte 3amauy ABymSs crioco0amu.
3. Onpenenutb paHr MaTpULIbl
1 2 3 4
0 5 6 1
2 14 18 10|.
2 -6 -6 6
-2 -4 -6 -8
-1 2 0
4. Petuts Matpuunoe ypaBaenue: CX=| —2 0 1|, rneC - marpuiia u3 npumepa 1.
1 -1 2

JIomoJIHUTENbHBIE 3aJaHU JUII KOHTPOJIbHOM padoTs! Nel.

1 3 120 .
5. Jlausr matpuisr A= 5 7 ubB= 31 0/ BEISICHHUTB, Kakne W3 CIEeMyIOIIUX ONeparii

MOKHO BBITIOJIHUTD.

A+B, A" +B, A+B", AB, BA, A'B, AB", A'B", B'A".

6. BBIHCHI/ITI), KaKne U3 MpPpUBCACHHBIX HUXE MaTpUIl UMCIOT 06paTHI)IeI

1 2 010 12 3 12 3
a)|3 4, 6)0 2 0, |0 2 3, 2|2 3 4]
5 6 030 00 3 35 7

7. CKOJIKO JINHEWHO HE3aBUCUMBIX CTPoK umMeeT Matpuna C = (BA)” + A"B" —D, rae
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12 3 1 2
o 13} s 7)o

KontpoJbHas padora Ne 3: CucremMbl JUHEHHBIX YPaBHEHH i

w o o
o0 O -

Bapuant 1
1. Pemuts cuctemy JIMHEHHBIX ypaBHeHUI MeTo1oM ["aycca win XKopaana-I'aycca:

X, — X, +3X; —4X, =2
2X; — X3 —4X, =2
3X, — X, +2X%; —8%, =0
2. Pemth cucteMy JTMHEWHBIX YpaBHEHUN ¢ TOMOIIBIO Gpopmyn Kpamepa u metogoM oOpaTHOi
MaTpULbL:
X =X, +3%, =2
2% — X3 =—3
3 =X, + X3 =—2

3. Pemnth MaTpruHOE ypaBHeHUe XA=B, rne A= (g gjv B= (_91 _61)

Bapuanr 2
1. Pemutsb cucremy auHENHbIX ypaBHeHU MeTooM ["aycca min XKXopaana-T'aycca:

X — X, —3X; —4X, =2
X, — X3 +4X, =2
4%, —X, —4%; =0
2. Pemth cucTeMy JTMHEWHBIX YpaBHEHUN ¢ TIOMOIIBIO Gpopmyn Kpamepa u metogoM oOpaTHOM
MaTpULIbL:
X —X, +3%X; =3
2% — X3 =1
3% =X, + X, =3

1 3 2 -2 6
3. Pemnth MaTpudHOE ypaBHeHue AX=B, rie A= (1 2), B= (1 _9 5).

Bapwuant 3
1. Pemutsb cucreMy auMHENHBIX ypaBHeHnH MeTooM ["aycca wim XXopaana-T'aycca:

X, + X, —3Xy +4X, =2
—3X, — X3 +4x, =3
—2X, —4X, +8x, =1
2. PemuTh cucteMy JTUHEHHBIX ypaBHEHUH ¢ moMoIikio popmyn Kpamepa u meroiom oOpaTHoii
MaTpHIIbI:

4%, — X3 =-H
X +2X, =3
SX, +4x, =3

1 -1
3. Pemuts MaTpuuHOe ypaBHeHue XA=B, tie A = (2 _O:J, B= (g 3 2}

KonTpoJsbHas pabora Ne 4: BekTopHBIEe IPOCTPAHCTBA
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Bapuanr 1
1. SIensiercs i BekTop &, =(6,—6,5,0)" nuneiinoit komGuHanueii Bekropos &, = (—2,4,01)",
a,=(2-43-1)", a,= (11,-20)".
2. Haiitu ¢pyHIaMEHTAIbHYIO CUCTEMY PEIICHUI:

2%, — X, +4X%;+3X%, =0

X + X, +3%,+ X, =0

X, —2X, + X3 +2X, =0

3. JlokazaTb, YTO MHOKECTBO MHOTOYJICHOB CTEIICHHU, HE MpeBbIatoNei 3, o0paszyer auHeiiHoe

IPOCTPAHCTBO. YKa3aTh Pa3MEPHOCTh JAHHOI'O MPOCTPAHCTBA M IPUBECTH JIBa MPUMEPA €ro
Oasuca.

Bapuant 2

1. Sensercs mu Bextop @, =(0,2,~1,2)" nuueiinoii kom6unaimeii Bexktopos a, = (—2,4,01)",
a,=(0-43-1", a,=(11-2)".
2. Haiitu ¢pyHIaMEHTAIBHYIO CUCTEMY PEIICHUI:
3X, +7X;+4x,=0
X + X, +3%X;+ X%, =0
X —2X, + X3 +2X, =0
3. Jloka3zaTh, 4TO MHOMKECTBO KBaJpPAaTHBIX MATPHIl BTOPOro IOpsAAKa oOpa3yeT JIHMHEiHOe

MPOCTPAHCTBO. YKa3aTh Pa3MEpPHOCTh JIAHHOTO MPOCTPAHCTBA W TMPUBECTH JBa IIPUMEpPA €ro
Oasmuca.

BapuanT 3
1. Ssnsiercs mm BekTop &, =(6,—4,1,3)" nuneitnoit kom6unanmeit BekTopos 3, = (1,—2,01)",
a,=(223-1)", a,= (1L0,-2,0)".
2. Haiitu ¢pyHIaMEHTaIbHYIO CUCTEMY pEIlIeHU:

2X; — X, +4%X; —3X%, =0

3X, —3X, +5%; —5x%, =0

X, —2X, + X3 —2X, =0

3. Jloka3ark, 4TO MHOKECTBO T€OMETPHUECKUX BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE 00pazyer

JMHEHHOE MPOCTPAHCTBO. YKa3aTh Pa3MEPHOCTh JAHHOTO MPOCTPAHCTBA M MPHUBECTH MPUMEP
ero Gasuca.

KonTpoabHasi padora Ne 5: JInHeiiHble onepaTopbl

BapuanT (1N)

X1 NX1 + Xo
1. OTo6parkeHHe 3a0aHO C TTOMOIIBIO opmyisl A : —
X2 Xo — Nxq

a) 10Ka3aTh, 4T0A - TMHEHHOE 0TOOpaKEHHE.
6) Haiitu matpuity oro6paxxeHusl.

-2
-1

2. JIuneitHOe 0TOOpaXKeHHE B cTapoM Oazuce 3a1laHO MaTpUIIeH

B) Haiitn 06pa3 BexkTopa X =
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1 0 N
Ma=|N -1 0
0 N -2

a) Haiitu 00pa3 u siapo.YKkazare pa3MEpHOCTH 3THUX MOAINPOCTPAHCTB U UX OA3HCHI.
0) Haiiti maTpuiry oToOpaskeHusl B HOBOM Oa3zuce

1 0 ~1
01=|N-3}, g2=| 1 | g3=| 3
0 N —5 N2

3. Haiitu Matpuily TuHeHOTO onepaTopa A, eciu Ad=d,Ab=¢C , TIe

1 )- (N
a= b= ,C
[np5(6)
Bapuanrt (2N)

X1 X1 — NXo
1. OtoGpaxenue 3a1aHO ¢ TOMOIIBIO GopMyIsl A - :
NXo + X1

Il
7~ N\
_ Z -

o

Il

|

=2
N

a) 10Ka3aTh, YTOA - JINHEHHOE 0TOOpaKEHUE.
0) Haiitu matpuity oro6paxeHus.

2
B) Haiitu 00pa3 Bektopa X = ( )

-1
2. JIuneitHOe oTOOpaXkeHHE B cTapoM Oa3uce 3alaH0 MaTpUIIeH
1 0 N
Ma=|N -1 0
0 N -2

a) Haittu o0Opa3 u sapo. Yka3zaTh pa3MepHOCTH 3TUX MOJIPOCTPAHCTB U X 0A3UCHI.
6) Haiitu matpuity oro6pakeHus: B HOBOM 0Oasuce

1 3 1
glz O , g2: N—2 , g?’: =11
N-4 0 N

3. Haitti Matpuiy mmueiinoro oneparopad, ecnmu Ad =0, AD =C, rae

Lol

KonTpoJibHasi pagoTa Ne 6: MHOro4ieHbl OT OJHOM MepeMeHH 0l
1. Haiigute KOpHHM MHOTO4YJIEHA, PACCMOTPEB HECKOIBKO CMOCOOOB, W Pa3NOKUTE €ro Ha
HETPUBOJAUMBIE MHOXKUTEIU

f(x)=x*+Nx? —N?x? —N?3:
a) HaJI IOJIEM PaIlMOHATBHBIX YHCET,
0) HaJ TTOJIEM JIEHCTBUTEIIbHBIX YHCET,
B) Had IIO0JIEM KOMIIJICKCHBIX YHUCCII.
2. Haiitu HOJT iByx muorouneHoB: f(X) =Nx* —Nx*—8x—6 u f(X) =—Nx*+Nx—6.
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3. Haiitu panuonanbbie kopuu muorodnena: f (X) = x* —2x° —8x* +13x — 24.

CamocrosTeanuas padora Nel: KoMniiekcHbIe YHcIa
1. Tausl komiuiekcubie uncia: Z; =—Ni+ N, z, =Ni+N .

Haiitu:
a) cyMMy, IPOU3BEICHUE U YaCTHOE JAHHBIX YHCEI,
0) TPUTOHOMETPUYECKYIO (DOPMY JAaHHBIX YHUCET,

3
B) 2;,3/Z, .
2. Pemnts ypasuenue: X° +N? =0

3. Ha KOMIUIGKCHO# IUIOCKOCTH H300pa3uTh MHOXECTBO TOYEK Z, YIAOBJICTBOPSIOLINX
HepaBeHCTBY1<|z |< 2.

CamocrtosiTenbHas padora Ne 2: JIuneiiHble mpocTpancTBa. EBKINI0OBBI NPOCTPAHCTBA
Bapuant N (N=1,2.3....).
1. Tanb! yeThIpe BekTOpa 4, d,, d;, 8, B HEKOTOPOM Oa3uce.

1 N 0 N +1
a=|-N|&a=| 0 [a=|N|a=[-N-2]
0 ~N 2 N

IToka3ats, 4yt0 d,, 8,, d, 00pa3yroT 0a3uc U HANTH KOOPAUHATHI BEKTOpa d, B 9TOM Oa3uce.

Pemute 06paTHytO 3a1auy.
2. HaiiTu HOpMUpPOBaHHBIN BEKTOP, OPTOTOHAJIbHBIM BEKTOpam

1 N 0
§1=_N§=O ézN
0 [ |-N[7 |2
-1 2 1

CamocrositenbHasgs pabora  Ne3:CoOcTBeHHbIC 3HAYECHHMST M COOCTBEHHBbIC BEKTOPbI
JIMHEHHOT0 onepaTropa

1. Halitu coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYEHUS JIMHEWHOTO OMEpaTopa, 3aJaHHOTO
MaTpuliel (pUBECTH MATPUILy K THAaroHaIbHOMY BHIY B 0a3uice U3 COOCTBEHHBIX BEKTOPOB)

~N N N+1
M,=l 0 -1 0
0 0 3

2. Jlanbpl COOCTBEHHBIE 3HAUEHUS OnepaTopad U COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPHI B
HeKkoTopoM Oaswuce. Haittu matpuity onepatopad B 3ToM Oa3uce.
AM=—N,A, =N, =-1;

1 N 0
a=|-N|a=| 0 |&a=|N
0 -N 2

CamocrosiTenbHasi padora Ned: Kpaaparuunbie ¢popMbl
1. a) IlpuBectu kBampaTHuHyi0 (GOpMY K KaHOHHYECKOMY BUAY (M K HOPMaJlbHOMY BHIY)
METOZIOM BBIZICTICHHs TIOJIHOTO KBajapara. 0) 3amucarh MaTpuIly KBaJpaTH4HOW (opMbl U
MaTpully TNpeoOpa3oBaHMs, MHPUBOAAILIETO €€ K KaHOHMYeCKoMy BHIy. B) MccienoBats
KBaJpaTHUHYIO0 (POpMY Ha 3HAKOOIPEICICHHOCTh:
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x*—N/3xy—y?> —N/2yz+7°.
2. IlpuBenenue KBaapaTHIHON (OPMBI K TJIABHBIM OCSM (C IIOMOIIBIO OPTOrOHAIBHOIO
npeobpazosanus): Nx? + Ny? +10xy.

CamocrosiTesibHasi padoTa NeS:YpaBHeHus 3-ii u 4-i cTeneHu

Pemmth CICAYIOIINEC YPpaBHCHHA:
3 6
Lx —6x—148=0

2.X"+ = (N* +2)x* = N*x+2N?*
IIpomeskyTouHas aTTecTANMS

Bonpocul k sx3ameny

Omnpenenenne MaTpulibl. Buasl matpuig

Crnosxxenune matpull. CBOICTBa ONIEPALIUN CIOKEHHSI MATPUL]

YMHoxeHne maTpull. CBOMCTBA ONepaliui YMHOKEHHUS MaTPULL

TpaHcniOHMpPOBaHUE MATPHUIL

Onpenenurenu 2, 3 1 N-ro NOpsIKOB

MuHopbI 1 anredpandeckue JOMOJHEHUsS 3JIEMEHTOB MaTpulbl. TeopeMa o pa3inoXeHUu
olpenenuTeneil o CTpoKe WK cToiO1y. Beuncinenue onpeaenurenel BEICUIMX MOPSIKOB

7. CBoiicTBa omnpeeuTeNneH

8. OOpatHas MaTpuua 1 ee cBoiictBa. HeBblpoxkieHHas kBajapaTHas Marpuna. Heobxonumoe u
JIOCTaTOYHOE YCJIOBUS CYILIECTBOBAHUS OOpaTHON MaTpUIIbI

9. AJNropuTM BBIUUCIIEHUS 0OpaTHON MaTpPHULIbI

10. DrnemenTapHble TpeoOpa3oBaHUS MaTpull. BrerumcieHne oOpaTHONH MaTpPHUIBI METOA0M
3JIEMEHTapHbBIX peoOpa3oBaHui

11. Panr matpuiist

12. OcHOBHBIE METO/1bI BBIYUCICHUS PAHTa MAaTPHULIbI

13. Teopema o paHre marpuibl. Heu3MeHSEMOCTh CTPOYEYHOTO M CTOJOIIEBOTO pPaHTOB
MaTpHIIbl IPU 3JIEMEHTApHBIX IPE0OpPa30BAHUAX

14. Cucrembl TMHEHHBIX YPABHEHHUI U UX BUJIBI

15. MarpuuHas 1 BeKTOpHas (OPMBI 3alUCH CUCTEM JIMHEWHBIX YpaBHEHUH

16. Pemenue cucreM JIMHEHHBIX YpaBHEHHH METOJIOM OOpaTHON MaTpuibl. BUabsl MaTpUYHBIX
ypaBHEHUHU

17. Pewenue cucreM ITMHEWHBIX ypaBHEeHUI MeTogoM Kpamepa

18. Pemenue cuctem IMHEHHBIX ypaBHeHUH MeToaoM ["aycca. Meroa XXopaana-TI'aycca

19. Pa3pemmMocCTh CHCTEMBI TMHEWHBIX YPaBHEHUH B 00IIIeM BH/IE

20. Cucrema OJHOPOJHBIX JIMHEHHBIX ypaBHeHUIl. CBoiicTBa pemieHuil 0HOPOTHON CHUCTEMBbI
JIMHEWHBIX YPABHEHUN

21. Ompenenenue nuHEHHONW KOMOWMHAIUU CTpPOoK (cTONOHOB) Marpuimbl. OrmnpenencHue
JTUHEWHON 3aBHUCHUMOCTH (JIMHEHHOW HE3aBUCHUMOCTH) CTPOK (CTOJIOIOB) Marpuiibl. Teopema o
paHre MaTpULbI

22. OgHOpomHAsh cCHUCTeMa JIMHEHHBIX ypaBHeHWH. IIpocTpaHCTBO pEUICHHH CHCTEMBI
OJIHOPOJHBIX JMHENHBIX YpaBHEHUH. DyHAaMEHTaIbHAs CUCTEMA PEIIEHUN

23. CBsi3p MEXIY PEUICHUSIMH HEOJHOPOTHOW CHCTEMBI JTHHEWHBIX YPaBHEHHHA M PEUICHUSIMHU
COOTBETCTBYIOIIECH OJHOPOJHON CUCTEMBI

Bonpocul k 3auemy

24. OCHOBHBIC TOHATHUS TEOPUU MHOXKECTB

25. Omnepanuu HaJ MHOKECTBAMH

26. CaoiicTBa omeparnuii HaJ MHOXECTBaMHU

ook wndE
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27. Tlpsmoe mpou3BeeHUE MHOKECTB M €70 CBOMCTBA

28. BuHapHbIC OTHOIIEHUS U CIIOCOOBI UX 3a/IaHUs

29. Buapl OMHApHBIX OTHOIICHHWH Ha 3aJJaHHOM MHOKECTBE

30. OTHOIICHNE SKBUBAICHTHOCTH

31. Cwmexnbie kitacchl. DakTop-MHOXKECTBA

32. OTHouIeHHE MopsIIKa

33. Kommosurus OMHapHBIX OTHOIICHUI

34. NuBepcus OMHAPHBIX OTHOIICHUN

35. ®@yHKuMoOHAIBHBIE OTHOIICHUA. OTOOpaKeHUs

36. Bunsr oTobpaxkenuit

37. Anrebpamueckue omepanuu U WX CBOMCTBa. AnreOpanuecKkue CTPYKTYpHI: IpyMia, KOJIblIO,
noJe.

38. Caoiicta rpynmsl. [Ipumepsr

39. Moarpynmsl. Kputepuii moarpymmsl. TpuBuansHas 1 COOCTBEHHBIE MTOTPYIIITEI
40. Ilopsaok snemenTta rpynmnbl. Llukinueckue rpymnbl

41. IloacranoBka MHOXkecTBa. Teopema Kanu

42. OtHouieHue cpaBHEHUS 1o noarpymme. [Ipumepsr

43. CBolicTBa CMEXHBIX KJIaCCOB IO MOATPYIIIE

44, Teopema Jlarpanxa

45. HopMmaJibHbII 1€IUTENb TPYIIIbI

46. dakTop-rpymnmna

47. SnepHas rpynmna

48. TloHsTue KOJbLA

49. CgolicTBa U IPUMEPHI KOJIEIl

50. Ilonsartue nmomns

51. CoiicTBa U MpuUMepsI Nnosen

52. Tlonkomnbia

53. Apudmerndyeckoe N-MepHOE BEKTOPHOE NPOCTPAHCTBO Han moieMm P. [leiictBus Han
BEKTOpaMHU

54. CaoiicTBa onepanuii BN-MEpHOM BEKTOPHOM IIPOCTPAHCTBE HaJ 1ojem P

55. JluHeliHasi KOMOMHAIIMS BEKTOPOB

56. JluHeliHas 3aBUCUMOCTSD (JIMHEWHAsI HE3aBHCUMOCTh) CHCTEMBI BEKTOPOB

57. Jluneiinas 000JI04YKa CUCTEMBI BEKTOPOB

58. baswuc u paHr KOHEYHOW CHCTEMBI BEKTOPOB.

59. TMoampocTtpaHcTBa apuPMETHUECKOTO MPOCTPAHCTBA

60. KoopanHaTsl BEKTOpa B 3aJJaHHOM Oa3uce, pa3lio’KeHHE BEKTOpa 10 0a3MCHBIM BEKTOPaM

Bonpocwt k sxzameny

KoJ1b110 MHOTOUJIEHOB OT OIHOM MEPEMEHHOM

Omnepanuu Cl0XKeHUs U YMHOKEHHUS] MHOTOYJIEHOB U UX CBOMCTBA
OTHOIICHNE TETUMOCTH B KOJIBIIE MHOTOWICHOB HAJ| TIOJIEM

TeopeMa 0 1eJIEHUH C OCTATKOM

HauOosemmii o0Imuii qeIuTeNb MHOIOYWIEHOB U €r0 CBOMCTBA
Omnpenenenne HOJl MHOTOUIEHOB € MOMOIIBIO anroputMa EBkinia
HemnpuBoaumMbie MHOTOUIEHBI

OcCHOBHBIE CBOMCTBA HEMNPUBOAUMBIX HaJ IaHHBIM MOJIEM MHOTOUYJIEHOB
Pa3znosxenre MHOTOUICHA B IPOM3BEACHUE HEMTPUBOIUMBIX MHOKUTEIEH
0. Teopema o dakTopu3alu B KOJIbIIE MHOTOYJICHOB HaJl TOJIEM

1. Haumenbliee o011iee KpaTHOE MHOTOUJIEHOB

12. Onpenenenne HOJ] m1 HOK MHOTOUYIEHOB 110 UX KAHOHHYECKOMY PA3JI0KCHHIO
13. KpaTHbie HEPUBOIUMBIE MHOKUTEITH

14. TlpousBonHas MHOrouneHa. CBoiicTBa

RBOoo~NoOwNE
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Bonpocul k 3auemy

RBRowoo~NoOR~wNE

[uny
N

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

28.
29.
30.
31.

32.

0.
1.

. Paznosxenne MHOTOUICHA Haza IIOJIEM I[Cf/iCTBHTGJ'IBHBIX YHUCCII
13.

Xapakrepuctuka noiis. [Ipumepsr

®opwmyna Teitnopa

@yHK1IUA, onpenessieMas MHOTO4JIEHOM

Cxewma I'opuepa. Teopema besy

BepxHss rpanuna 4uciia KOpHEH MHOTOWICHA

WnTepnonsuuonHas ¢popmyna Jlarpanxka

JlocTatouHoe yciaoBUE anredpandeckoro U (PyHKIIMOHAIBHOTO PABEHCTBA MHOTOUJICHOB
KpaTHble KOpHM MHOTO4JIEHA, YUCIIO KOPHEN C YYETOM KPATHOCTH

®opmyisl Buera

Anrebpanueckasi 3aMKHYTOCTb YHCJIOBBIX 110JIel. OCHOBHAs TeopeMa aareopsl
CrnenctBus U3 OCHOBHOM TEOPEMBI aJIr€OpBI

['panuub JEWCTBUTEIbHBIX KOpHEM MHOTOYJICHA c JIEACTBUTEIbHBIMU
kodpurmenTamu

Otnenenue 1eHCTBUTENBHBIX KOPHEH MHOTOWIeHa MeToioM LITypma

HaxoxaeHue panroHanbHBIX KOPHEH MHOTOYIIEHA C LIEeJIbIMU KOdUIIMEHTaMH
HenpuBoauMbie MHOTOYJIEHBI B KOJIbIAX LIEJBIX U PALIMOHAIBHBIX YHCET

Kputepuit Ditzenmreiina

Pemenne ypaBHenuii tperbeit crenenu. @opmynsl Kapnano

Pewrenue ypaBHenuit uerBeproii crenenu. Meron @eppapu

[TocTpoeHne KoJblia MHOIOYWIEHOB OT HECKOJIBKHUX ITEPEMEHHBIX

O6061mmenHas Teopema be3y u ee npumeneHue

Jlexcukorpagpuyeckoe yrnopsiio4eHue MHOTOUJIEHOB

CummeTpruecKre MHOTOUJIEHbI

DneMeHTapHble CUMMETPUYECKHUE MHOTOUYJIEHbI

OnHOpoAHBIE CHMMETPUYECKHE MHOTOUJIEHBI

OcHoBHast TeopeMa 0 CHMMETPUYECKUX MHOTOWIEHAX

[IpencraBnenue [MaHHOrO MHOIOWIEHAa B BUJAE MHOIOWIEHAa OT AJIEMEHTAPHBIX
CUMMETPUYECKUX MHOTOYWICHOB

[IpumeHeHne Teopur CUMMETPUYECKMX MHOTOUICHOB IMPHU PELICHUH YPaBHEHUU U
CUCTEM ypaBHEHUI

Pe3ynbpTaHT 1ByX MHOIO4JIEHOB

Onpenenenre B3aMMHO IPOCTHIX MHOTOWIEHOB 110 3HAYEHUIO UX Pe3yIbTaHTa
HcknroueHne HEM3BECTHOIO U3 CUCTEMBI IBYX YPABHEHMU C ABYMs HEU3BECTHBIMU IIPU
IIOMOIIM pe3yJIbTaHTa

JIMCKpUMUHAHT MHOTOYJIEHA

CxeMa COOTBETCTBHS THIIOBBIX KOHTPOJIBHBIX 3aJJaHUH U OLIEHUBAEMbIX 3HaHHﬁ, yMeHHﬁ,

HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPaKTePU3YIOLIHUX 3TAaNbI GopMUpOBaAHUS

KOMIIeTeHIIMH

Kon 1 HaumenoBanue

HaunmeHnoBanue nHaukaropa
TumnoBoe KOHTPOJIBHOE

JOCTHKEHUS
KOMIETEHLIUU 3aJjaHue
KOMIIETCHIIUT
VYK-1 - cnocobeH ocyIiecTBIsATh YK-1.1. Bonpocsl k sk3ameny
MOUCK, KPUTUYECKUN aHATIN3 U Bomnpocs! k 3auety
CHHTE3 WH(pOpMAIIHH, TecToBble 3a1aHus
IIPUMEHATH CUCTEMHBIN IIOAXO0/ YK-1.2. Bormpocsl k 3x3aMeny

JUTSI pEIIEHUS TTOCTABIEHHBIX
3aj1ad4.

Bomnpocsl k 3auety
KonTponbHble 3a1anus
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YK-1.3.

Bormpocsl k 3x3aMeny
Bompocs! k 3auery
KoHTpoubHbIE 3a1aH1S

[IK-1. Cnocoben ocBanBaTh U
UCIOJIb30BATh TEOPETHUECKUE
3HaHUS U IPAKTUYECKUE YMEHMUSI
Y HaBBIKM B IIPEIMETHON
00J1aCTH MPU PEeLICHUN
npoecCHOHANBLHBIX 3a/1a4

I1K-1.1.

Bonpocel k 3k3aMeHy
Bormpocs! k 3agery
KoHTposbHbIE 3a0aHus

[1K-1.2.

Bompocs! k 5k3aMeny
Bomnpocsl k 3a4ery
TecToBble 3anaHus

[1K-1.3.

Bonpocel k 3k3aMeHy
Bormpocs! k 3agery
KoHTposbHbIE 3a1aHus
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