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1 Ienu u 3amaun U3y4eHUs TUCIUIIIIMHBI
1.1 Ilean ocBOEeHUST TUCUUILIHHBI

Lenb ocBOGHUS JUCHUIUIMHBI — (OPMHUPOBAHUE y CTYIEHTOB 0a30BBIX 3HAHHM MO anred-
pe. 3a1a4n OCBOEHHMSI CTYI€HTAMH JUCUUILIMHBI — [TOJyYEHUE OCHOBHBIX TEOPETUUYECKUX CBEEC-
HUH, pa3BUTHE MO3HABATEIFHON JEATEIBHOCTH U MPUOOPETEHHE MPAKTUYECKUX HABBIKOB pado-
ThI C MIOHSATUSIMU IO CIEAYIOUIUM pa3jieiaM anreOpbl: CUCTEMbl TMHEHHBIX YpaBHEHUI, MaTPHUIIbI
U JICWCTBUS HAJ HUMH, OTIPEICIUTEIH, KOMIUIEKCHBIC YUCIIa, MHOTOWICHBI, alreOpanyecKie cu-
CTeMbl (TPYIIBI, KOJbIA, BEKTOPHBIE MPOCTPAHCTBA, aldre0phl), Hauajga TEOpUU OMHAPHBIX OT-
HOILIICHUH, KOHEYHOMEPHBIE BEKTOPHBIE MPOCTPAHCTBA, JIMHEHHBIE OTOOPaXEHUS BEKTOPHBIX
IIPOCTPAHCTB, UHBAPUAHTHBIE MOANPOCTPAHCTBA JUHENWHBIX ONEPATOPOB, )KOPAAHOBA HOPMAaJIb-
Has (opMa MaTPUIlBl JUHEHHOTO ONEepaTopa, COMPSKEHHOE OTOOpaKeHHe, KAHOHMYECKUH BUJL
MaTpUIl JTUHEHHBIX (HOPMAJIBLHOTO, CAMOCOIIPSKEHHOT'0, OPTOTOHAJILHOTO M YHUTAPHOI'0) orepa-
TOpOB, OWJIMHEHHBIE M KBaApaTUYHbIE ()OPMBI, METPUUECKHE BEKTOPHBIEC MPOCTPAHCTBA, KJIACCH-
dukanusa KBaJpHuK, TPYNIBl IpeoOdpa3oBaHuil U Ki1accu(UKalKs TBUKEHHM, OCHOBBI TEH30PHON
anreOpbl, HaYaja TEOPUH TPy, Hadana Teopuu [ anya.

1.2 3agauyu AUCHUILIUHBI

HpI/I OCBOCHHMH AMCHHIIINHBI «Anre6pa» BBIpa6aTBIBaCTC5I O6IlIeMaTeMaTI/I‘IeCKa$I KYJIb-
Typa: YMCHHUC JIOTUYCCKH MBICINUTDL, IPOBOJUTH JOKA3aTCIILCTBA OCHOBHBIX YTBep)KﬂeHHﬁ, yCTta-
HAaBJIMBATH JIOTUYCCKHUEC CBA3U MCKAY HNOHATHUAMHA, IIPUMCHATH IMOJTYYCHHBIC 3HAHUA JISA PCUIC-
HUA aﬂre6pa1/1qec1<1/1x 3aaa4 U 3a4a4, CBA3AHHBLIX C HNPUIIOKCHHUAMU anre6pa1/1quKHx MCTOI0B.
HonyqaeMLIe 3HaHHUA JCKAT B OCHOBC MAaTCMAaTU4YCCKOI'O 06p330BaHI/ISI n HCO6XOI[I/IMLI JJIs1 110-
HUMaHWA U OCBOCHUSA BCEX KYPCOB MATCMATHKHU, KOMIIBIOTCPHBIX HAYK U UX HpI/IJIO)KeHI/II\/JI.

1.3 MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuunnuHa «Anredpa» BkiIroueHa B 610k b.1 yueOHOro riaHa mo HampaBJICHHUIO MOJ-
roroBku 01.03.01 Maremaruka u aBiisieTcs 0a30BOi ITUCHUAIUIMHON B OCBOEHUU MaTEMATUUECKUX
3Hanui. Kypc «Anredpa» unraercs Ha 1, 2 kypcax: 1-3 cemectpsl. g U3y4eHHS TUCIIUTIITAHBI
JIOCTaTOYHO 3HAHUHM MIKOJBHOTO Kypca anreOpbl U TeoMeTpuu. 3HAHHS, MOJYYEHHBIE B ATOM
KypCe, UCTIOJB3YIOTCS B aHAJIMTHYECKOM T€OMETPUM, MaTEMaTUYECKOM aHain3e, (PyHKIIMOHAIIb-
HOM aHanu3e, MM epeHInanbHOR TeOMETPUH U TOMOIOTHH, TU(h(depeHIIMATbHBIX YPAaBHEHUSX,
JTUCKPETHOM MaTeMaTUKE W MATeMaTHYEeCKOW JIOTHKE, TEOPHH YHCEl, METOAaX ONTHMHU3AIUU U
Ap.

1.4 Ilepeyenn NJIaHMPYeMbIX Pe3yJIbTATOB 00y4eHHUA MO IMCUMUILINHE, COOTHECEH-
HBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM NPOrpaMMBbl

N3yuenne naHHOW y4uyeOHOM TUCHUIUIMHBI HaIpaBieHO Ha (QopMUpoBaHHE Yy OOydaro-
mmxcs npogeccuonanvusix komnetennuii OIMK-1, TIK-3, T1IK-9

NH- B pesynbrare nzyueHus: yueOHON AUCIUIIMHBI
No nexkc | ConepxaHue KOMIIe- oOyuaromuecs JOJKHbI
- KOM- TeHLIUH (Ui e€ ya-
M reren- CTH) 3HATh yMeThb BJIa/IeTh
02078
1. OIIK-1 | rOTOBHOCTBIO HCIIONB- | BO3MOYKHBIE HIPUMEHSTh HaBBIKAMHU TIpHU-
30BaTh (YHIAMEHTAIb- | CPEPHl UX CBSI3U | MOJTyYEHHBIE MEHEHHUSI 3TOTO
HbIe 3HAaHMS B O0JIACTH | M NMPUJIOKEHUS B | HABBIKKM B JpY- | B APYTUX oOJia-
anreOpsl B Oyaymied | ipyrux  o0OJyia- | THX 00JacTsIX | CTSIX MaTeMaTH-
podecCuoHATBHOM CTSIX MareMar- | MaTeMaThuye- | YeCKOTrO 3HaHMs




Nn- B pesynbrare usyueHust yaeOHOW TUCIUTUIMHBI
No JIEKC ConepxaHue Komrie- oOy4Jarontuecs TOJKHBI
- KOM- TeHIMH (Ui e€ ya-
T eren- CTH) 3HATh yMeTh BJIA/IETh
1007051
JeSATeIbHOCTH YEeCKOTO 3HAHUS | CKOTO 3HAHMA | U AMCUUIUIMHAX
U JUCHMIUIMHAX | U JIUCUUIUIU- | €CTECTBEHHOHA-
€CTeCTBEHHOHA- | Hax ecTe- | y4HOTO  Cojep-
YYHOTO COJIep- | CTBEHHOHAYY- | KaHUS
KAHUS HOTO  cojep-
KaHUS
2. IK-3 CIOCOOHOCTBIO  CTPOTO | (POPMYIIUPOBKH | TOKA3BIBATH METOJIaMH JIOKa-
JI0Ka3aTh YTBEPXKACHHUE, | U  JIOKa3aTelb- | yTBEPKICHUS | 3aTENbCTBA
copMynupoBaTh  pe- | CTBa YTBEpXKJe- | MaTeMaTuye- | yTBEP)KIACHUU
3yNbTaT, YBUAETH CJEM- | HUW, METObl UX | CKOTO aHAIN3a;
CTBHS MOJYYEHHOTO | TOKa3aTeabCTBa | (hopMymupo-
pe3ynbTara BaTh cien-
CTBUS ITHX
YTBEPKICHUM;
pemarp 3a1adu
MaTemaruye-
CKOT'0 aHaJIN3a
3. I1K-9 CIIOCOOHOCTBIO K Opra- | ompefeNieHus U | peliaTth 3aJa4ud | MeTOJaMu  TOJ-
HU3alUM Y4eOHOW Jies- | CBOMCTBA MaTe- | BRIYUCIUTEIh- | Oopa MaTepuaia
TEJIBHOCTH B KOHKPET- | MATUYECKUX HOTO U T€ope- | MO  3aJaH-HOU
HOM mpenMeTHOW 00na- | 0ObEKTOB B 3TOM | THUECKOTO Xa- | TeM€ B IeyaT-
ctu (Marematuka, ¢u- | odmactu, ¢op- | pakTepa B JaH- | HBIX H  3JIEK-
3MKa, THPOPMATHKA) MYJHPOBKH HOUW 00MacTH, | TPOHHBIX  WC-
YTBEPKACHHH, YMETbh IOCTYI- | TOYHUKAX.
BO3MOKHBIE HO U3JIOXKHTH
chepbl MX MpH- | pelIeHue
JIOKEHU N ayIu-TOPUH.

2 CTpyKTypa u cofepKaHue AUCHHUIIIMHBI

2.1 PacnipenesieHre TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO01mmast TpyJI0eMKOCTh TUCITUTIUIAHEI cocTaBisieT 17 3adeTHbix eawami (612 yacos, u3 HAX
307,3 4. koHTakTHBIX — 306 YacoB ayUTOPHOM PabOTHI: JEKIMOHHBIX 138 uacoB, 1abopaTopHBIX 156
yacos, 1,3 u. UKP; KCP — 12 gacos, 161,6 yaca camocrostennsHOM padboThl). X pacmpenenenue mo
BUJaM pabOT MpPEeACTaBICHO B TaOIUIIE.

Bunx yuebnoit paboThl Bcero CemecTpslI (4achl)
JacoB 1 2 3
KonrakTHas padora, B TOM YHcCIe:
AyauTOpHBIE 3aHATHS (BCEro)
3aHATHS JEKIIMOHHOTO TUTIA 138 54 48 36




JlaGopaTopHble 3aHITHS 156 54 48 54
3aHATHsI CEMUHAPCKOTro TUIA (CEMUHA-
PBl, IPAKTHUUECKUE 3aHITHSA)
HNuas koHTaKTHAas padora:
KonTponb camocTosTennbHOM paboThI
(KCP) 12 4 6 2
ITpomexxyrounas arrecramnus (MKP) 1,3 0,5 0,5 0,3
CamocrosTeabnas pabora (Bcero) 161,6 22.8 95,8 43
Kypcosas pabora
[TpopaboTka yueGHOro (TeOpeTHYECKO- 59 6 32 14
ro) Marepuaia
Buvinonnenue unousuoyanvhvix 3a0anui 52 6 32 14
(noocomoska coobujenutl, npe3eHmayuii)
Pechepam
[TonroroBKa K TEKyIIeMy KOHTPOJIIO 57,6 10,8 31,5 15
KoHTpoJb:
IToaroToBka K 3K3aMeHY 1431 44,7 53,7 44,7
Oomas Tpy- | yac. 612 180 252 180
A0€MKOCTh B TOM 4HcJie KOH-
307,3 112,5 102,5 92,3
TaKTHas padora
3aq. en 17 5 7 5

2.2 CTpyKTypa IMCUUIIHHBI

Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.
Pa3nensl AMCUMILIMHBL, U3yYaeMble B IEPBOM CEMECTpE:!

Ne KosanyecTBo yacoB
pas-
nena | HammeHoBaHme pa3iesioB Camocrosi-
Bcero AynuTopHas pabora TeJbHad pa-
JI JI3 oora
1 2 3 4 5 6
1,2 MHuosxecTBa 12 4 4 4
3 AnrebpanyecKkue CTPYKTYpbI 24 10 10 4
4 Matpuirbt 16 6 6 4
5 CucremMbl TMHENHBIX ypaB- 14 6 6 2
HEHUI
6,7 BexTopHbIe IpOCTpaHCTBa, 22 10 10 2
JMHEWHBIE 0TOOPaKEHHS
8 Omnpenenurenn 18 8 8 2
9,10, MHorouseHsl 24,8 10 10 48
11
Hroro: 54 54 22,8
Paznensl MuCIUIUIMHEL, U3ydaeMble BO BTOPOM CEMECTpe:
Ne KosnuyectBo yacos
pas-




aeJa HaumeHoBaHue pa3ieioB Camocros-
Bcero AynurTopHas pabora TeJlbHas pa-
JI JI3 oora
1 2 3 4 5 6
12 BekTopHble mpocTpaHCTBA U 28 8 8 12
OunmHenHbIe GYHKINU
13 MeTpudeckre BeKTOpHBIE 34 8 8 18
MIPOCTPAHCTBA
14 Jlunelinpie onepaTopbl 28 8 8 12
15 ’KopnanoBa HopmasibHas 31 8 8 15
dbopma JIO
16 JluHeliHbIe OnIepaTOpHI €B- 30 8 8 14
KJTJIOBBIX U O)PMHUTOBBIX
MIPOCTPAHCTB
17,18 DJIeMEHTHI MHOTOMEPHOM 40,8 8 8 24,8
TCOMETPHH
Hroro: 48 48 95,8
Pazensl qTUCIMIUINHBL, U3y9aeMbIe B TPEThEM CEeMeCTpe:
Ne Koau4yecTBo yacoB
pas-
nena | HammeHoBaHme pa3jiesioB Camocrosi-
Bcero AyautopHasi pabora TeJbHAasl pa-
JI JI3 oora
1 2 3 4 5 6
19 Hayvasna Teopun rpynn 50 14 18 18
20 DIIeMEHTBI TEOPUU KOJIEl U 42 12 20 10
oJIe
21 Hauana reopuu ["asrya 41 10 16 15
HTtoro: 36 54 43
Bcero: 138 156 161,6
2.3 Conep:xanue pa3ieioB TUCHUTLINHBI
Ne HaumenoBanue Conep:xanue pa3jaena dopma
n/n pa3nesia TEeKYIIero
KOHTPOJIA
1 Beenenue Hctoku anreOpsl. MecTo anredpsl B MaTeMaTUKE U €€
TIPHIIOKCHUSIX .
2 MHuoxecTBa Omnepanuu Hajg MHOKecTBaMu. UuncioBele MHOecTBa | [IpoBepka
N, Z, Q, R. OrobpaxeHusI MHOXKECTB, HX KJIacCU(U- | JOMAITHETO
kanus. OTHOIIEHWE SKBUBAJICHTHOCTH, pa30HEeHHE | 3a/1aHUS
MHOKECTBA Ha KJIACCHI YKBUBAJICHTHOCTH. ApudmeTH- | KoHTpompHas
Ka IeNbIX YHCell, MPUHIUI MaTeMaTH4eCKOH WHAYK- | paboTa
U,
3 | Anrebpandeckue | Tumbl anreOpanyeckux CTpyKTyp: abeneBwl rpymmsbl, | [IpoBepka
CTPYKTYPBI KOJIbIIa M TIOJISL, MTOATPYIIIBI, TTOAKOJBIA W TTOIIOIS, | TOMAIITHETO
WX MpocTeiie cBoicTBa. KonbIlo K1accoB BBIYETOB, | 3a/1aHUS
moJie w3 p 2IeMEHTOB. [lojle KOMIUIEKCHBIX YHCEN.
TpuroHnomeTrpryeckasi 3amuch KOMIUIEKCHBIX YHCEIL.




®opmyna Myapa. Kopuu wu3 enunuupl. Dopmyna
Oiinepa. [lonsTe o anredpanyecKd 3aMKHYTBIX IO-
JIsX. BekTOopHOE MpOCTPaHCTBO M €ro NpOCTEHIINE
cBOMcTBa. AlreOpbl M UX NPOCTENIINE CBOWCTBA

Marpuiisi

HevictBua Han Marpuniamu. l[lpuBenenue marpuiy c
nomouipto OIIC Kk cTyneHyaTroMy BUAY HaJ JAHHBIM
noneM. ITonarue o panre marpunsl. O6paTHbIE MaT-
PHIIBI, MX CBOICTBA, AITOPUTM HAXOXJIEHUS 00paTHON
MaTpuLbl. MaTpUyYHbIC YPaBHEHHS.

IIpoBepka
JIOMAIITHETO
3a/laHusl,
KOHTPOJIbHAS
paborta

CucreMsl
JIMHEHHBIX
YpaBHEHUH

(CIIY)

Cucrembl TUHEWHBIX YPAaBHEHHUU HaJ JaHHBIM I1OJIEM.
OKBUBAJICHTHBIE CHCTEMbI JIMHEHHBIX YypaBHEHHIA.
DOnemeHtapHbie TmpeoOpazoanust Han CJIY. Meron
lNaycca. 3amuce oOIIero pemeHus COBMECTHOW CHUCTe-
MBI B MATPUYHOU (opme.

TectoBbIl
KOHTPOJIb

Bekrophbie
MIPOCTPAHCTBA

Apudmerndeckoe N-MEpHOE BEKTOPHOE IPOCTPaH-
cTBO. JIMHElHas 3aBUCUMOCTb BEKTOPOB, €€ CBOMCTBA.
CBoiicTBa JIMHEMHO HE3aBUCUMBIX COBOKYIHOCTEHN
BEKTOpOB. ba3uc u panr cucrembl BeKTOpoB. KoHneu-
HOMEpHbIE BEKTOpPHBIC MpOCTpaHCTBa. PaHr mo crpo-
KaM ¥ paHr 1o croiomam. Haxoxaenue O6a3uca cucre-
Mbl BeKTOpOB. MccnenoBanue CJIY ¢ momoiipio paHra
marpuiiel. Teopema Kponekepa-Kanemmm. Omnopon-
Haa CJIY, npoctpanctBo ee pemenuit, PCP. Cs3b
MEXJy MHOXECTBOM pemeHuit coBmectHoil CJIY u
acCcoMUpOBaHHOM ¢ Hel ogHopoaHon CIIY.

KonTtponbHas
paborta

Jluneitnbie
OTOOPaKECHHS

Jluneiinple OTOOpaXKeHHs] BEKTOPHBIX IPOCTPAHCTB.
OO6pa3 u SApo TUHEHHOro O0TOOpaKEHHsI, €ro paHr U
negext. MaTtpuua nuHeiHoro otoOpaxkeHus. Kpure-
puu 00pPaTUMOCTH KBaJAPATHOM MaTPHIIBI.

[IpoBepka
JIOMAIITHETO
3a1aHus

Onpenenurenu

Omnpenenurenu 2-ro u 3-ro nopsakos. IlommHomu-
aJIbHBIE KOCOCUMMETpHYECKHE (DYHKIIMH, UX CBOWCTBA.
[lepecTaHOBKM M MOJACTAaHOBKU M3 N cUMBOJIOB. CHM-
Bon Kponekepa. Omnpenenurens N-ro mopsiaka, €ro
cBoiicTBa. OnpenenuTenb MaTpULBl C YIJIOM HYyJEH.
Paznoxxenue onpenenurens no crpoke (cronodiy). Me-
TOJBl BBIYMCIIEHUS ompeaenurenei. OnpenaenuTens
Bangepmonma. OmpenenuTens MPOU3BEICHUS KBal-
paTHbIX MaTpull. HekoTopble mpuiioXeHus onpeaesu-
teneit: Gopmyna ans oOpaTHOM MaTpHIlbl, (OPMYIIbI
Kpamepa, BbluuciieHHMe paHra Marpuibl. Teopema
Jlanmaca u crneAcTBus u3 Hee. Teopema o Ga3ucHOM
MHUHOpE U CIIEACTBUS U3 HEe.

IIpoBepka
JIOMAIIHETO
3a/1aHusl.
Kontponbnas
pabora.

Muoro4ieHsl

[Toctpoenne anredbpbl MHOTOYJIEHOB OT OJIHOM Iepe-
MeHHOU. OOmue CcBoWcTBa KOpPHEW MHOTOUYJICHOB.
®opmynsl Buera. [IponsBonHas, ee cBoicTBa. Kpar-
HblE KOpHH, HUX OTHeleHHe. TeopemMa O [JEJNEeHHUU C
octatkoMm. Cxema ['opHepa u Teopema besy. Anredpa-
NYECKUE PELIEHUS ypaBHEHUM 3-ei U 4-oi creneHeil.
OcHoBHasi Teopema anredpbl KOMIUIEKCHBIX YHCEN U
cleaCcTBUSA U3 Hee. VIHTepnoasMOHHbIII MHOTOWIEH B
paznuuHbIX ¢opmax. KopHu MHorouneHoB c Belle-

[IpoBepka
JIOMAIITHETO
3a/laHusl.
KoHnTponsHas
pabora




CTBEHHBIMU KO3 dunmeHTamu B mosne R. I'paHuibt
BEILIECTBEHHBIX KOPHEN MHorouneHa. Teopema Ltyp-
ma. HOJI MmuorousienoB. CBoiicTBa B3aUMHO MPOCTHIX
MHOroujeHoB. HenpuBoaumble MHOTOWIEHBI HaJ JaH-
HbIM oJieM K, ux cBoiicTBa. @aTOpUANIBHOCT KOJbIIA
K[x]. Kanonuueckas (akTopuzanusi MHOTOYICHOB
konbiiax R[X] u C[X]. [Tome paruoHAIbHBIX APOOEH.
Paznoxenune panuoHaIbHONW ApoOM Ha TIpoCTeHIIne
Hajg nossmu R u C. PannonanbHble KOpHH MHOTOYJIE-
HOB ¢ neibiMu koddduuuentamu. Teopema [aycca.
[Ipu3Hak HENMPUBOAUMOCTH DU3CHILITECIHA
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Teopus ne-
JIMMOCTH B €B-
KJIUJIOBBIX KOJIb-

nax (c/p)

EBxnnioBsl Koblla, ux cBoiictBa. OCHOBHas Teopema
apu(MeTUKH B €BKJIMJOBBIX KOJIbLIAX U CIIEJCTBUE U3
Hee. [Ipumepsl eBKIMI0BBIX KOJIEIL.

IIpoBepka
JIOMAIIHETO
3a1aHus

11

MHuorouieHsl OT
HECKOJIbKUX IIe-
PEMEHHBIX

Kosblio MHOrO4YJIEHOB OT HECKOJIBKUX IIEPEMEHHBIX.
Cummerpuueckue MHOrowieHol. OCHOBHasi TeopemMa o
CUMMETpUYECKHX MHOroujaeHax. ®opmynsl HeroToHA.
Pesynbrant AByX MHOrowieHoB. MckiroueHue Heus-
BECTHBIX M3 CUCTEM JBYX alreOpanyecKkux ypaBHEHUU
C IBYMsI HEM3BECTHBIMU. J[MICKPUMUHAHT MHOTOYJIEHA,
ero cpoicTBa. J[MCKpUMHUHAHT MHOTOYJIEHOB 2 — 5
CTEIICHEN.

Konrtposbnas
pabora
[IpoBepka
JIOMAIITHETO
3a1aHUSA

12

BekTopHsble npo-

CTpaHCTBa U OU-

JTMHEWHBIC QYHK-
117051

BekTopHbIE TIPOCTpaHCTBAa HaJ IPOU3BOJBHBIM IIO-
nem. [loampocrpancTBa, X cBOMCTBA. B3aumHoe pac-
IOJIOKEHUEe mnoanpocrpaHcTs. IIpsamas cymma mon-
npoctpanctB. JIunelinsie GyHKIMU, UX cBoiicTBa. Co-
NpsDKEHHOE TPOCTPAHCTBO, MyalbHbBIM Oaszuc. bumm-
HeiHble (DyHKIMH, UX cBoicTBa. OpTOroHaIbHOE J0-
MoJIHeHue nojmnpoctpancTsa. CyliecTBOBaHUE OpTO-
TOHAJIBHOrO 0a3uca A CUMMETPUYECKON OminHei-
HOM @yHkuuu. KBanparuunsle GyHKIIUHU, UX CBOMCTBA.
Kpurepuii CuiibBecTpa MOJOXKHUTEIBHON OINpPENEIcH-
HOCTH BEIIECTBEHHOM KBaapatuuHoi ¢GpyHkimu. Koco-
CUMMeTpHUYeCcKHe OuIuHelHble (YHKIMM, MX CBOM-
CTBA.

TecToBBIN
KOHTPOJIb
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Merpuueckune
BEKTOPHBIE IIPO-
CTPaHCTBa

EBKNIMIOBO MpPOCTPAaHCTBO, CBOMCTBA CKAaJSIPHOTO
npousBeneHnsd. Martpuna I'pamma, ee cBolicta. Op-
TOTOHAJIbHbIE MaTpPULIbl, X cBoicTBa. O0BEM n-
MEPHOI'0 Mapajiesienumena, ero cpoiicrsa. Oproro-
HajpHasg MPOEKIMS BEKTOpa Ha MOIIPOCTPAHCTBO.
PaccrosiHue ot BekTOopa n0 mommpocrpaHcTBa. M3o0-
MOp(U3M €BKIMJIOBBIX MPOCTPAHCTB. DPMHUTOBHI MPO-
CTPaHCTBA. DPMUTOBBI B KOCOIPMHUTOBBI OUITMHEHHBIE
(GyHKIMH, MX CBOMCTBA. DPMHUTOBBI MATPHIBI, HX
CBOMCTBa. DPMUTOBBI KBaJIpaTUUHbIE (DYHKIIHU.

Kontponbnas
pabota

14

JIuuendsble ore-
paTopsl

JIuneliHple oneparopsl U IEWCTBUS HaJ HUMH. CBA3b
MEXIYy MaTpUllaMM U JIMHEHHBIMH OIl€paTOpaMH.
Nzomopdusm anredp L(V) u Ma(K). SAxpo u obpa3
JIO, ux cBoiicTBa. I'pynma oOpaTMMbIX JHUHEWHBIX
onepatopoB. MuBapuantHele noampoctpanctsa JIO:

KontponbHas
pabota
[IpoBepka
JIOMAIITHETO
3a/1aHus




OmnpeesieHue, MPUMEPHI, CBOMCTBA. XapaKTepHUCTHU-
yeckuii muorouieH JIO, ero cBoiictBa. CoOCTBEHHBIC
BEKTOpHI U coOcTBeHHbIe 3HaUeHHs JIO. CoOCcTBEHHBIS
noanpoctpancTsa JIO, ux coiictBa. Kommiekcu- ¢u-
Kalusl BEUIECTBEHHOI'O €BKJIWJ0BA MpocTtpancrsa. JIO
pOCTOM CTPYKTYphl. IIpsiMas cymma HMHBapHaHTHBIX
NOANpPOCTpaHCTB OoTHocHuTeNbHO JIO m e€ ponp nis
ynpoiueHus Matpuusl J1O.

15

2’Kopnanosa Hop-
MasbHas popma

KopueBbie BekTopbl JIO U KOpHEBBIE MOINPOCTPaH-
CTBa, UX CBOMCTBA. Pa3MepHOCTH KOPHEBOI'O MOIIPO-
ctpaHcTBa. lIpsiMble CyMMBI KOpPHEBBIX IMOJIPO-
ctpanctB JIO. Teopema I'amunbrona-K»smu. Munu-
ManbHBId MHOrowieH JIO. HunsnorentHerii JIO, ero
cBoMicTBa. llukinnyeckue NOANPOCTPAHCTBA OTHOCH-
tenasHO JIO. XXopnanoBa HopManbHas (opma HUIIBIIO-
teHTHOoro JIO. XH® mnpowusBosnbHoro JIO Ha mpo-
ctpadctBe C. Ilpunoxenus KH®. Oyuknuu ot Mar-
pHIl U UX IPUMEHEHHSI.

KonTtponbHas
paborta

16

JIuHelHbIe ore-
paTopsl €BKJIU-
JIOBBIX U PMHUTO-
BBIX ITIPOCTPAHCTB

Conpspxennsiii JIO k 1aHHOMY B €BKIHIOBOM IPO-
CTpaHCTBE, ero cpoiictBa. CHUMMeTpHUUYECKHE, KOCO-
CUMMeTpUYeckue U opToroHanabHbie JIO B eBKiIMIO-
BOM mpocTpaHcTBe. [lookuTenbHO oOmpe/esieHHbIe
cumMmerpudeckue JIO, ux cpoiictBa. Kanonuueckuit
BUJ KBAJIpaTUYHON (YHKIMH B EBKIMIOBOM IIPO-
ctpanctBe. [lonmspHoe paznoxenue JIO. CompsixkeH-
Hblil JIO kK JaHHOMY B PMHMTOBOM NPOCTPAHCTBE, €r0
cBoiicTBa. [lonmoxxuTenbHO oOmNpenenecHHbIE 3PMUTOBBI
JIO. Ilonspuoe paznoxenue JIO B 3pMUTOBOM TIPO-
cTpanctBe. Kanonndeckuil BUJ KBagpaTUYHON (DyHK-
LMK B 3PMHUTOBOM IpocTpaHcTBe. HexoTopsle mpuio-
xenus JIO. dynkuun ot JIO.

KonTponbnas
pabora
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DJeMEeHThEI MHO-
TOMEpPHOH Te0-
METpUU

AdduHHOE NPOCTPAHCTBO U EBKIMAOBO TOUYEUHOE
npoctpaHcTBo. Ilnockocts B adduHHOM TpocTpaH-
ctBe. AdduHHbIE noampocTpaHcTBa. B3zanmuoe pac-
MOJIOKEHHE IUIOCKocTe. AQQUHHO He3aBUCHUMBbIE
TOukH. bapunientpuueckre koopauHatsl Touek. CBs3b
wiockocteit ¢ CJIY. Addunno-nunelinsle (yHKIMH,
ux cBoiicTBa. EBKknMI0OBE adpuHHBIE MPOCTPAHCTBA.
JIy4, OTpe30K, MOJIYIPOCTPAHCTBO U MOJIYIUIOCKOCTH B
adp(pUHHOM €BKJIMJA0BOM IPOCTPAHCTBE. Brimykibie
MHO>KECTBA, UX CBOWCTBA. ONOpPHBIE THIEPILIOCKOCTU
3aMKHYTBIX BBITYKJIBIX TeJl. BbIMyKIiIble MHOTOTpaHHHU-
KM, UCMILIEKCBI. Teopema MuHKOBCKOro-Benis o BbI-
MYKJIOM OTPaHMYE€HHOM MHOrorpaHHuke. AdduHHbIE
npeoOpa3oBaHus, UX CBOWCTBA. JIBIXKEHMS, MX aHAIHU-
TUYECKOE 3aJaHue, rpynna aBvkeHuil. [IpaBuibHbIE
BBINTYKJIbIe MHOTOTpaHHUKH. KBaapuku, ux kimaccudu-
kanus. [IpoexkTHBHBIE NPOCTPAHCTBA, MX CBOMCTBA,
npumMepbl. [IpoekTuBHBIE MpeoOpa3oBaHMs, UX CBOM-
CTBa, NpUMEpPHI. J[BOITHOE OTHOIIEHUE YETHIPEX TOUYEK
Ha NMPOEKTUBHOU npsMoi. KBajpukyu B NPOEKTUBHOM

[IpoBepka
JIOMAILHETO
3a/1aHus




mpocTpaHcTBe, uX Kiaccudukanus. Teoperuko-
TpyNIoBasi TOYKa 3peHUs] Ha reomeTpuu. EBKiMIOBa,
adpuHHASA, TPOSKTHBHAS TEOMETPHUH.

TeH3opHOe MpOU3BENEHNE BEKTOPHBIX IPOCTPAHCTB.
Tensopnas anredpa BekTopHOro npocrpancTsa. Koop-
JUHATBl TEH30pa B ONpeleseHHOM Oa3uce. JIuHeliHas
(GyHKLIMS W BEKTOp Kak IPUMEpbl OJHOBAJIECHTHBIX
TeH30pOB. bunnneitnas GyHKUMsS ¥ TMHEWHBINA omnepa-
TOp, KaK IPUMEPHI JBYXBAJICHTHBIX TEH30poB. CBep-
ThIBaHME TEH30pPOB M MX IpousBeneHuil. CuMMeTrpu-
yeckas anredpa u anredpa ['paccmana.

Konrtposnbnas
paborta

I'pynnel, moarpyniel, ©X CBOMCTBA, IIpuMepsl. ['pyn-
bl IpeoOpa3zoBanuil. I'pymmel B reoMeTpun U GU3MKeE.
Huknunyeckue rpymnmbl. CHUCTEMBI NOPOXKIAIOLIUX
3JEMEHTOB TIpynnbl. PemeTkn mNOArpynm rpymnibl
CMexHbIe KJIacChl MO MoArpymmne, Teopema Jlarpanxe
u cneacteue u3 Hee. HopmanbpHbie (akToOp TpYIIIHL.
T'oMmomopdusm TpyIi, ux Xapakrepusanus. Teopembl
o romomopduszme rpymm. Ilpsmoe mpousBeneHue
rpynn. KoHeuHOmopoxkaeH- Hble abeneBbl TPYIIIIbI,
OCHOBHasi Teopema 00 uX cTpoeHuu. Pazpemumeie u
Hepaspewmumsble rpynnsl. I[IpocTeie rpynmnbl, noHsTHE
00 ux kiaccuduranuu. ['pymnmbl MoACTaHOBOK, TPaH-
3UTHUBHbBIE T'PYNIBI NOJACTaHOBOK. IIpocToTa 3HaKome-
pemeHHol rpynnsl An st N > 6. CTpoeHne cuMMeT-
pudeckux rpymnm Sz, Sy, Ss.

Konrtposnbnas
paborta
IIpoBepka
JIOMAIITHETO
3a1aHUsA

KoMMmyTtatuBHbIE KONbLIa U UX UAeanbl. JleiicTBus Hall
nacajiaMu. HpOCTBIG U MaKCHUMaJIBHBIC HJACAJIbI, HUX
xapakrepusanus. DakTopkoabia. ['oMoMopduzMbl
kosen. Ilpsmas cymma kosen. llenoctHeie Kosblia
TJIaBHBIX UJEaNioB, WX apudMeTHKa, npumepsl. Hete-
pOBBI KOJIbIIA. HOJ’I?[ U 1oAaIoJI, XapaKTepI/ICTI/IKa I10-
ns. Pacmmpenust moneil, crenenb pacmupeHus. Ko-
HeuHble pacmupenus noied. [IpocTteie anrebOpanye-
ckue pacmupenus. [lonsitue o anreOpanuecku 3a-
MKHYTOM IIOJIE.

TecToBBIN
KOHTPOJIb

Hopmanbnsie pacmmpenus nosed. [lone pasnoxeHus
MHOT'OWIEHOB, UX CBOHCTBa. ['pynma aBTOMOp(hU3MOB
nossi. KoHeuHnsle nosisi, UX CyIIEeCTBOBAaHUE, CBOMCTBA,
QITOPUTM TIOCTPOEHHUS U Tpylrna aBTOMOP(U3MOB.
Pacmmmpenus l'anmya xoHewunoil creneHu. dopmynu-
pOBKa OCHOBHOHM Teopemsbl Teopun ['aitya, mpumepsl.
PazpemmumocTs anreOpanyeckux ypaBHEHHH B paju-
Kanax, QgopmynupoBka TeopeMbl ['amya. Hexortopsie
MIPWJIOKEHUS TEOPUU NoJeN U Teopun [anya.

Kontponbnas
pabota
[IpoBepka
JIOMAIITHETO
3a/1aHus.

2.3.2 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB) KypCOBbIE pabOTHI HE

18 | OcHOBBI TEH30D-
HOM ayreOpbI
19 | Hauana teopun
TpyII
20 DJIEMEHTHI TE€O-
YU KOJISIT U TI0-
Jen
21 Hayvana Teopun
lanya
IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH M0 JUCUMUILIMHE (MOTYJII0)
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IlepeyeHp yueOHO-METOUUECKOT0 00ECTIeUeH S JUCIIUILIMHEI
Ne Bun CPC 110 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI

1 2 3

1 |IIpopaboTka yueOHOTO |«Memooduueckue yKazanus no OpeaHu3ayuu CamoCmosmenbHOU
(TEOpEeTHYECKOT0) MaTe- |pabomuvl CMYyOeHmosy», YmeepicoenHvle Kapeopoi @yHKyuo-

puana HAIbHO20 ananuza u aneeopvl , npomoxon Ne 1 om 3laseycma
2017 2.

2 |BeimosiHeHHME JOMANIHUX [« Memoouyeckue yKazanusi o OpeaHu3ayuu camoCcmosmenbHou
3aaHuil (peleHne 3a-  |[pabomsl CMYOeHmo8y, ymeepicoeHubvle Kageopou yHKyuo-

Jaq) HAIbHO20 aHanuza u aneedpwvl , npomokoar Ne 1 om 31 aseycma
2017 2.

3 [[loaroroBka K TeKymiemy [« Memoouyeckue yKazanusi 0 OpeaHu3ayuu CamoCmosmenbHOu
KOHTPOJTIO (KOHTPOJIBHAS |[pabomuvl  cmyo0enmosy, ymeepiicoeHnvlie Kapeopoi @yHKyuo-

pabota u ap.) HAIbHO20 ananuza u areeopvl , npomoxonr Ne 1 om 3laseycma
2017 2.

4 |T[Ipomexyrounas arte- |«Memoouueckue yKazauus no OpeaHu3ayuu CamoCmosmerbHOU
[pabomuvl  cmyoeHmosy, ymeepicoeHHbvle Kageopol @yHKYuo-
HaIbHO20 ananuza u aneebpuvl , npomoxonr Ne 1 om 31 aseycma

2017 2.

cranus (3a4eT, IK3aMeH)

5 |KomtokBuym «Memoouueckue ykasanusi no opeaHu3ayuu CamoCmosmenbHoll
[pabomuvl  cmyoeHmosy, ymeepicoeHHble Kageopol @yHKYuo-
HaIbHO20 ananuza u aneebpuvl , npomoxonr Ne 1 om 31 aseycma

2017 2.

Y4eOHO-MEeTOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromIUXCs U3
YUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jlyist i1 ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JInst i1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JLyist i1 ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B TIe4aTHOM opme,

— B hopMe PIEKTPOHHOTO TIOKYMEHTA,

3 O6pa3zoBaTenibHble TEXHOSIOIMU

e (OOpa3zoBarenbHble TEXHOJOTHH, MCTIOJIB3YEMbIE MPH peanu3alliil Pa3IUnYHBIX BUIOB
yueOHoI paboThl U fatorire Hanbonee F3PpGEeKTUBHBIE Pe3yIbTaThl OCBOCHUS AUCIUILIMHBL: aK-
TUBHBIC 1 MHTCPAKTHBHBIC (bOpMI)I, JICKOUHW, MMPAKTUYCCKUE 3aHATHA, KOHTPOJIBHBIC pa6OTI)I, 3a-
YET.

e B TeueHme ceMecTpOB CTYIEHTHI PEIIAIOT 3aJladyM, YKa3aHHBIC IPEIoJiaBaTeNieM, K
KKJIOMY JTaOOpaTOpPHOMY 3aHATHIO. B ceMecTpe mpoBOIUTCS JBE KOHTPOJbHAs padora (Ha ja-
OOpaTOPHBIX 3aHATHX) U JIBa KOJUTOKBUYMA.

DK3aMeH BBICTABISICTCS TOCIIE PEIICHUs BCEX 3a7ad KOHTPOJBHBIX paboT, CAadu KOJUIO-
KBHYMOB U BBITIOJIHEHHUSI CAMOCTOSITENIEHON paOOTHI.

K WHHOBAIIMOHHBIM TCXHOJIOTUAM, MCIIOJIB3YEMBIM B MPEIOJaBaHMU JUCHUIIIIMHBI, OTHO-
CSITCS:
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1. Inckyccus

Bo03MOXHOCTh TUCKyCcCHU NpEAIoaraéT yMEHHE BbICKAa3aTh COOCTBEHHYIO MJEH0, Mpel-
JIO)KUTh CBOW IyTh PELIEHUS, ApIYMEHTUPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHMsI, CBA3HO H3Ja-
ratb MbIciu. [lonesHsl cienyomue 3a1aHns: COCTaBICHUE IIJIaHa PEIIECHUS 3a1a4u, IIOUCK ApY-
roro crnoco0a pelieHus, IpoBeIeHNE BBIKIAIO0K B 0OPaTHOM IMOPSIKE, PACCMOTPEHHUE 3a7ay C
JUIIHUMH M HEIOCTAIOUIMMHU JTaHHBIMH, pedepaTUBHbIE WIM TBOPUYECKUE JOKJIA/bl CTYAEHTOB:
(parMeHT TEOpPEeTUYECKOro MaTephaia, HHTEPECHBIH MpUMep, HecTaHnapTHas 3agada. CTyaeH-
TaM IpeAsaraeTcsi CPaBHUTh U IMPOAHATM3UPOBATH BapUAHThI PEeILICHHsI, OOCYAUTh JOKIA[], BbI-
CKa3aTb CBOE MHEHME, 33J1aTh BOIIPOCHI.

Bonpocel, BEIHECEHHBIE HA JUCKYCCHIO:
-CocraBieHue M1aHa U MOUCK PELICHMS 3a1a4u.
-Pemenue 3a1a4 pa3nuyHbIMU CIIOCOOaMHU.
-B3anMHas u camonpoBepka 3HaHUN U 00CYXAEHHE MTOJIyYEHHBIX PE3YyJIbTaTOB.
-CaMOCTOSITENIHOE COCTABJICHUE 3314 110 YKa3aHHOU TEME.
-OBnasieHue MprueMaMi U METOAaMU CAMOKOHTPOJISI ITPH 00y4EeHUH MAaTEeMaTHKH.

2. lokJaj (mpe3eHTALMS)

IIpuMeHeHrne Ha 3aHATUM KOMIIBIOTEPHBIX TEXHOJIOTMM IIO3BOJISAET CTYAEHTAM IIPU pac-
CMOTpPEHUH ONPEEICHHBIX TeM Kypca anreOpsl 0oiiee r1yOOKO OCBOUTbh HEKOTOPBIE MOHATUS U
JI0OKa3aTeNIbCTBA YTBEPKIACHUN. B 3TON CBSA3M ONpeeIICHHbIE JIEKIIMOHHBIE U IPAKTUYECKUE 3a-
HATHSI IPET01aBaTellIo 11eJ1ec000pa3HO NPOBOAMTE B BUJIE€ IPE3EHTALMN MU JIOKJIAJIOB.

Cemectp

Bua 3ansarusa
(J1, ITP, JIP)

I/ICHOJIb3yeMbIe HHTECPAKTHUBHBIC
06p330BaTeJ'Il>HbIe TEXHOJIOT'HH

KoanuyecTBO
4acoB

2

JIP

JIuneliHble omepaTropsl  €BKINJIO-
BBIX M JPMHTOBBIX IPOCTPAHCTB -
ouckKyccus

4

JIP

XKopnanoBa HopMmanbHas Qopma,
aJITOPUTM HaXOXK/ICHHS YKOPIaHOBA
6aszuca — JabopamopHoe 3ausmue,
oeMoHcmpupyemoe ¢ NOMOWbIO
NPOEKMopa 8 pejicume Ciauo-uoy.

JIP

XKopnanoBa HopmanmbHas —opwm,
AJITOPUTM HAaXO0XKIICHUS KOPIaHOBA
6a3uca - Juckyccus

JIP

OneMeHThl MHOTOMEPHOM TIeOoMeT-
puu  — Jabopamopnoe 3aHAmue,
oemMoHcmpupyemoe ¢ HOMOWbIO
npoOeKmopa 8 pexcume Clato-uioy.

JIP

DneMeHThl MHOTOMEPHOH T'€OMeT-
puu - Juckyccus

JIP

I'omomopdusmsl rpynn, UX BUABI -
JIUCKYCCUS

KoMMyTaTHBHBIE KOJIBIIA M MX HJIC-
anpl; JEHCTBUS HaJ uUAcallaMu -
ouckKyccus

JIP

Konbla kiaccoB BHIYETOB M KOHEY-
Hble TOJS - J1abopamopHoe 3aHs-
mue, OeMOHCmpupyemoe ¢ HOMO-
Wblo0 NPOEKmMopa 8 pescume c1auo-
woy.

JIP

Kosbita kj1accoB BBIYETOB U KOHEY-
HBI€ TIOJIS - OUCKYCCUSL
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7P Teopus Tamya - 00K1A0bL- 6
npe3eHmayuu cmyoeHmos
Hmoeo: 34
4 OueHoYHbIE CPeACTBA JIfl TEKYIEro KOHTPOJISl yCIeBaeMOCTH U MPOMEKYTOUYHOI

aTTrecTalnuu

Texylmuil KOHTPOJIb OCYIIECTBISETCS MPENOIAaBaTENEM, BEAYIIUM MPAKTUYECKUE 3aHs-
THS HA OCHOBE BBIMIOJIHEHUS CTY/IEHTAMU JOMAIIHUX 33aJaHuil, JOKJIAJ0B, JaOOPaATOPHOrO MpaK-
TUKyMa, pacueTHO-rpauueckoro 3aaHus, TEKyIIero TeCTUpoBaHus. B Teuenue cemectpa npo-
BOJSITCS KOHTPOJIbHBIE pabOThI, KOJUIOKBUYMBI. ITOTrOBBIN KOHTPOJIb OCyIIecTBIIsAeTCS B hopMme
IK3aMEHa.
KonTponbhbie paboThl OIEHUBAIOTCS 0 NATHOAUIbHOM cucteme. Ha 1abopaTOpHBIX 3aHITHUAX
KOHTPOJIb OCYHIECTBJIETCS IPU OTBETE Y IOCKU U IPU IPOBEPKE JOMAIIHUX 3aJaHUM.

4.1 ®oH OLIEHOYHBIX CPECTB /ISl MPOBeAeHNsI TeKYIIel aTTecTaluu

OO0pa3ubl KOHTPOJIBHBIX padoT

O0pa3ubl KOHTPOJIBLHBIX PadoT

IIpumep BapuaHTa KOHTPOJILHOM padoThl Ne 1 B mepBoM ceMmecTpe
1. Haiinute MHOECTBO PEIICHUN CUCTEMBI JIMHEWHBIX ypaBHeHUH (1).
2. Haiigure QyHIaMEHTAIbHYIO CUCTEMY PEIICHHH CHCTEMBbl JTUHEHHBIX OJHOPOJIHBIX ypaBHE-
HUH, aCCOIIMMPOBAHHOMN K cucteme (1).
3. Haiinute ocHOBHBIE (Oa3UCHBIE) PEIIEHUs CUCTEMbI IMHEUHBIX ypaBHeHUH (1).
4. Beraucnute matpuity AB—2C .
5. C moMoIIpio 3JeMEHTapHBIX IPeo0pa3zoBaHuil HaWIUTE MaTpHILy, oOpaTHYIO K Matpuie (3).
6. ITo popmyne HaliguTe MaTpuIly, oOpaTHyto K MaTpuie (3).
7. Pemnre cucteMy JIMHEWMHBIX YpaBHEHUM (5) MaTPUUHBIM CIIOCOOOM.
8. C moMoIbIo 3J1€MEHTapHBIX TPe0Opa30BaHN BBIYUCIUTE ONPEeIUTENb (2) .
9. Paznoxure onpenenurens (4) 1o OyKBeHHOMY psiay.
10. Peminte cucremy ypaBHeHuit (6) meronom ['aycca.

1 -2 3 0
2X =X, =X +x, =4 L s 4 1 -2 1 2 5 -
(1) 43x, +4x, - 2%, —x, =11 (2) 0 > 10 @0 3 2 43 2 6
3%, —2X, +4x, +4x, =11 5 0 0 -3 -1 0 2 a 6 c
3% +4X, +2X, =8 1 2 11 -2
2x, +4x, =8 1 4
(5) (6) 12x,—%, -3, =—4 A=|-3 0|, B= , C=[10
—x +3x, =1 -2 1
X, +6X, +% =0 2 -1 0
IIpumep BapuaHTa KOHTPOJILHOM padoThl Ne 2 B IepBOM cemecTpe
1. IpencraBbre B anredpandeckoil popmMe KOMIUIEKCHOE YHCIO U.
2. Pemuts ypaBHeHUE (*) M 3amMcaTh €ro KOMIUICKCHBIE KOPHH B airedpandeckoi popme.
3. IpeacraBUTh KOMIUIEKCHOE YHCIIO Z B TPUTOHOMETPUYECKOH (hopMme.
4. TlpencraBuTh 9Kciio Z " B anrebpandeckoi popme.
5. Beimucarts Bce KOpHH M-I CTENICHU U3 YKCIa Z B TPHTOHOMETPHYECKOI hopme.
6. Haiitn HanGombinuii o0muii aenurens MaorowieHoB a(x) u b(x), a 3areM BbIpasuTh €ro Jiu-

HeitHo uepe3 a(X) u b(x).
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7. HaiiTi HauGonpvii o0ImMiA AeauTeb MHorowieHoB C(X) u d(X).

8. OTaenuTth KpaTHBIE KOPHU MHOTOWIEHA C(X).

9. Haiitu Bce palMoHaibHbIe KOPHU MHOTOWIeHa f(X) 1 onpenenuTh X KpaTHOCTb.

10. Mcronb3yst MHTEPHOIAMOHHY0 Gopmyny Jlarpamka, HailTh MHOrowieH ((X) CTEEeHH He
Oosee IBYX, AJIsE KOTOPOTO BBIMIOJHSIOTCS paBeHCTBa (**).

J3i-1

U=3_2i+(1__i)(1+2i); (*)XZ—(4+i)X+5—i:0; 7 = : n=10; m=3;

2-1 1—i
a(x) = x* —2x* —x? = x+3 b(x)=x>-1L o(x)= x> +5x* +6x° —2x% —3x+1,
d(x) =5x* +20x® +18x* —4x—3; f(x)=3x"* —8x® +7x* —8x+4;
(**) 9(0) =1, 9(2) =3, 9(3) =10.

IIpumep BapuaHTa KOHTPOJILHOM padoThl N2 3 BO BTOPOM cemecTpe

OpTOroHaNIM30BaTh CHCTEMY BEKTOPOB V1, V2 YHUTAapHOTO TpocTpaHcTsa C °.

Haiiti Gasucel obpasa u sgpa JuHeitHOTO omeparopa A: R* — R* | marpuma xortoporo B
cTanapTHOM 6asuce pocTpancTsa R* pasna A.

HaiiTn XapakTepuCTHYeCKHMii M MHHHMANbHEI MHOrowleHsl omepatopa B: R® — R® vy
KOTOPOTO MaTpHIIa B CTAHAAPTHOM 6asuce mpocTpancTsa R3 pasna B.

HaiiTi coOcTBeHHbBIE 3HAaYEHHSI K COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPHI orieparopa B
U3 3aJa”Hus 3.

OmnpenenuTs KOpAaHOBY HOPMAIBHYIO (pOpMY MaTpHIIbl oniepatopa B u3 3amanus 3.

Haiitu matpuiy conpsbkeHHoro orneparopa k oneparopy 2C — D B crangapTHoM 6asuce ei,€2
yauTapHoro npoctpancta C2, ecm [Cle= C u [D]e = D.

HaifTi MaTpHIly conmpsKeHHOTo omepaTopa K omepatopy F: R?— R? B 6asuce fi, f» mpo-
crpanctea R%, ecmn [F]¢=F.

IToxa3aTh, 4TO JMHEHHBIA omepatop G yHMTapHOro mpocTpancTBa C2, MMEIOIHil B CTaH-
napTHoM Oasuce marpuily G, sBIsieTcs HOPMaJIbHBIM, a 3aT€M HAaWTH OPTOHOPMHPOBAHHBIN Oa-
3uc mpocTpaHcTBa C2, COCTOAMIMIA M3 COOCTBEHHBIX BEKTOPOB 3TOI0 OMEPaTOpa.

SBnsiercs nmu onepatop H eBkauaoBa mpoctpanctBa R? oproronamsaeM mpu [H] = H?

HOKaSaTI), qTO HHHeﬁHLIﬁ onepaTop [{ YHI/ITapHOl" (0] HpOCTpaHCTBa CZ SABIISICTCA 3pMI/ITOBI>IM,
ecu [K]f= K.
1 -2 1 -1 0 0 1
v =@, 4|1 2 -1 1ol 5 9 1] c 1. [ ,D:I —.1
v, = (L1+i;i). 2 -4 0 1| 40 4 1-i 2 1 i
1 -2 -1 2
F= 01 fi=(1; -2), f=(1; -1). G= 12 H= -3 -2
o) TR P2 1) s 3
B 2+3i 1+ 2i
|=2-51 —1-3i

IIpumep BapuaHTa KOHTPOJIbHOMH padoThl Ne 4 BO BTOPOM ceMecTpe

[TpuBecTn AeHCTBUTENBHYIO KBaIpaTHUHYI0 hopMmy f K HOpMambHOMY BUy M yKa3aTh COOTBET-
CTBYIOILIEE HEBBIPOKIEHHOE JIMHEHHOE MpeoOpa3oBaHUe TEPEMEHHBIX.

Haiitu uHIEeKChl MHEPIUHM M CUTHATYPY JIE€HCTBUTENBbHOM KBaapaTUYHON (OpMBI § U MOKa3aTh,
YTO OHA SKBHBAJICHTHA KBajipaTudHon Gopme f.

[TpuBecTH KOMILIEKCHYIO KBaapaTHUHYIO (GopMmy N K cymMMe KBaJpaToOB U yKa3aTh COOTBETCTBY-
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8.

9.

IolIee HEBBIPOXKICHHOE JIMHEIHOE NpeoOpa3oBaHNue EPEMEHHBIX.

IIpencraBute KBajpaTHuHYO (GopMy p B BHJIE NPOU3BEICHMS JEHCTBUTENBHBIX JIMHEHHBIX
dopm.

U3 Tpex AedCTBUTENBHBIX KBaAPAaTHYHBIX GopM fi, f2, f3 yka3are nonoKUTENIBHO M OTPHLIATEIb-
HO ompenenenHbie. OTBET 000CHOBATH.

VYkazaTh OpTOroHaibHOE PeoOpa3oBaHue NEPEMEHHBIX, IIPUBOALIEE NEHCTBUTEIbHYIO KBaIpa-
TUYHYIO (POpMY (| K KAHOHUYECKOMY BUJLY.

VYka3aTb CHUCTEMY TOYEK, 3aJAIOIIUX IUIOCKOCTh ¢ TOYEYHOIO €BKIMIOBA NPOCTpaHCTBA F4 B
00111eM pacroI0KEHHUH.

OrmpenenuTh yroi Mexay npsMoit L(V) U IIOCKOCTBI0 @ TOYEYHOrO eBKIIMIOBA IPOCTPAHCTBA
Es.

Haiitu paccrostHue ot Touku M 10 INIOCKOCTH ¢¢ TOYEYHOI'O €BKJIM0BA IIPOCTPAHCTB £4 .

10. Haiitu yron MexJ1y THIEPIIIOCKOCTAMU S U ¥ B TOYCUHOM E€BKJIMIOBOM MPOCTPaHCTBE Ej4.

f=x7+ X2 +9x2 — 2%, X, + 4%, X5 5 g=X +2X2 + X2 —2XX,; h=x2-3%x2 —2X,X,;
P=X + X5 —2X,X, + X, X; — X, X5 1 f ==X —4x2 —6X2 + 4%, X, — 4X, X,
f, = X7 +5x2 +2x2 —2X,X, — 4%, %55 Ty =4X7 + 2X5 — 4%, X, — 2X, X5
0 =X +2X2 + X2 — 2%, X,
X X, —2X, =3. Vv=(40,-5-1), Bix +x,=1
X, —X, “2x, =-1 MG 2-L-1). yix-x,=2

IIpumep BapuaHTa KOHTPOJIbHOM padoThl Ne 5 B TpeTbeM cemecTpe
1. Onrcarp Bce abenieBbl TPYIIBI 33JaHHOTO TOPSIKA.
2. [lepeuncnuthb 31€MEHTHI PAKTOPTPYIIIIHI TPYIIIHI 10 TOATPYIIIIE.
3. Vka3arb KJIacChl CONPSYKEHHBIX 3JIEMEHTOB JaHHOW KOHEYHOM TPYIIIIHI.
4. CocTaBuTh TaOIUILY CIOKEHHS IS KONbIA Zo U TaOIUIly yMHOKeHHs 11 oist GF(4).
5. Iloka3aTh, 4TO KOJBIIO BEIYETOB MO MO0 361 He n3omopdHO noito uz 361 snemenra.
6. HaifT MUHUMAaIbHBIN MHOTOWIEH HaJ MOJIEM PAllMOHATIBHBIX YUCEN, JIs1 KOTOPOTO YKCIIO

\/7 + \/E ABJISICTCA KOPHEM.
7. Z[OKa?»aTB, YTO KOJIBIO LECJIBIX anre6pa1/1quKI/Ix YHUCCIT ABJIACTCSA IMOJICM.

IIpumepHBIi epevyeHb TeM J0KJIAA0B (3-H ceMecTp)
MunuManeHbiii MHOTOUWIEH U JKHO®.

OnHOBaNEHTHBIE BEKTOPBI, UX IIPUMEHEHUS.

JIByXBaJIeHTHbBIE TEH30PBl, UX IPUMEHEHHUE.

Teopema Kann o npeacraBineHuy rpynmnsl MoACTaHOBKAMHU.
KoneunomepHblie abeneBsl IpyMIib.

XapakTtepsl IPEICTaBICHNUN, UX IIPOCTEHIINE CBOWCTBA.

CtpoeHue rpymni pa3iaInuHbIX TOPSIKOB.

CooTHo1IEHNs MEX 1Y KOPHAMHA MHOTOYJIEHOB.

PazpemmmMocTts ypaBHEHUH B pauKaax.

0. Beruncnenue rpymni ["anya HEKOTOPBIX MHOTOWIEHOB 3-€if CTENEHH.
. Beruucnenue rpynn ['axya HEKOTOPBIX MHOTOWIEHOB 4-011 CTETICHH.
12. Ctpoenue KOHeUHBIX noJieil u3 § u 6osee HEMEHTOB.

13. IocTpoeHwue ¢ TOMOIIBIO IIUPKYJIS H JIMHEHKH.

14. HopmanbHble pacIiipeHusl.

15. TlpeacraBneHuss KOHEUHbIX a0eNeBbIX IPYIIIL.

BOoo~Nooa~WONE

-
[N

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MIPOMEKYTOYHOM ATTEeCTALUN
IIpuMepHBIH CIMCOK BONPOCOB K 3K3aMeHy (1-i cemecTp)
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Meron ["aycca pemenust CUCTEMBI JIMHEWHBIX YPaBHEHHU.
JI3 u JIH3 crpok B mpoctpanctse R".

Panr cucreMbl BEKTOPOB.

OCP 1151 0OAHOPOJHON CUCTEMBI BEKTOPOB.

Teopema Kponekepa-Kanemm.

JelicTBus Hal MaTpUIIAMU.

Konbuo. Onpenenenue, npuMepsl.

[lepecTaHOBKU U TIOJICTAHOBKH.

Omnpenenurens N-ro nopsaka. OnpeaencHue, NpUMeEpPHI.

. CBOWCTBO ONpeeuTeINeH.

. AnreOpanyeckue ONOJHEHU. Pa3nokenue onpeaennTes.
. ®opmysa oOpaTHOW MaTPHUIIBI.

. IIpaBuiio Kpamepa pemenust CJIY.

. basucuslit MuHOp. HaxoxxaeHue paHra ¢ moMoIpio 0a3MCHOTO MHUHOPA.
. IloJyie KOMIIJIEKCHBIX YHCEIL.

. Anrebpanyeckas 3aluch KOMIUIEKCHOTO YHCIIA.

. Tpuronomerpuyeckas popma 3amucu KOMIZIEKCHOTO YUCIIA.

. ®opmyna MyaBpa, U3BI€UEHHE KOPHEU.

. Kopau u3 enunuipl, neppooOpa3Hble KOPHHU.

. KoJsib110 MHOTOUWJIEHOB OT OJTHOM IEPEMEHHOM.

. JlenuMocTh MHOTOUJICHOB.

. HOl » HOK MHOro4ieHOB.

. Teopema be3y.

. Cxema ['opHepa.

. ®opmynbl Buera u coOTHOLIEHUS MEXTy KOPHSI MHOI'OUJIEHOB.
. MaTepnonsiuimonubii MHOTOUWIEH Jlarpanxka.

. [Ipon3BoiHas MHOTOUJIEHA U €€ CBOMCTBA.

. CuMMeTpHYEeCKHME MHOTOWIECHBI U €r0 CBOMCTBA.

. OToOpakeHns: MHOKECTB, UX BUJIbl, TPUMEPBHI.

. YMHOXEHHE 0TOOpaXXeHU, acCOLIMaTUBHOCTb.

31.
32.
33.
34.
35.
36.
37.

I'pynnonns! u ux Buasl. lIpumepsr.

CumMmMeTrpuueckas rpymma.

Konb110 K71acCOB BHIYETOB, KPUTEPUH MOJSL.

BekTopHOE IPOCTPaHCTBO U €r0 CBOMCTBA.

Anre6pbl HaJl TPOU3BOILHBIM MOJIEM.

brHapHbIE OTHOIIEHUSI HA MHOXECTBE.

OTHolIeHNE 3KBUBAJICHTHOCTH U pa30MeHNE Ha KJIacChl.

IIpumepHbIe OnJ1eThI K 3k3ameny (1-i cemectp)

Buier Ne
OCP onHOPOHON CUCTEMBI JINHENHBIX YPABHEHU.

=

2. ®opmynbl Buera 1 cOOTHOIIEHUST MEXIY KOPHIMH MHOTOUYJICHOB.

4 -4 0 4
6 -6 3 3
3 -3 -1 4
3. Haiitu panr MaTpuIist -7 18
bujer Ne
1. HOJl » HOK MHOro4/I€HOB..

2. KombI1o KJ1acCOB BBIYETOB, KPUTEPUI TTOJIS. .
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3.

J3i-1
g 7="""".
Haiiti VZ e 1-i

IIpuMepHBIH CIMCOK BOINPOCOB K IK3aMeHYy (2-i cemecTp)

CoNoOA~WNE

WWWWWWWNDNPMNDDNDNNDNDDNDNNNMNPERPRPEPRPRPRPERPERPRRERE
OO, OWNPFPOOOONOOITDR,WNPEPOOOONOOOUOIAAWDNE,O

37.
38.
39.
40.
41.
42.
43.
44,
45.

JI3 u JIH3 cucrembl BEKTOPOB.

Panr cucrembl BEKTOPOB.

Kpurepuit noanpoctpanctpa. JInnelHbie 000JI0YKH.
bazuc (mox)npocTtpancTBa, MpUMEpHI.

Martpuua nepexojia Mex 1y 6azucamu.

Koopaunatsl BekTopa.

H3omop(hr3M BEKTOPHBIX TPOCTPAHCTB.
[lepeceuennie u cymMMa MOANPOCTPAHCTB.

[Tpsimast cymma moanpoCTpaHCTB.

. JIuneliHble 0TOOpaKEHUS, IIPUMEPEI.

. Slopo u o6pasz JIO.

. Matpuuet JIO B paznuunbix 0azucax.

. Anrebpa JIO.

. UuBapuanTHble noanpocrpancTsa. OnpenenaeHue, IpuMepsbl, CBOICTBa.

. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUSI.

. Huaronanusupyemsie J1O.

. XapaKTepuCTUYECKU MHOTOUJIEH.

. Paznoxenue mpocTpaHcTBa B MPSIMYIO CYMMY HHBAPUAHTHBIX.

. KopueBble noanpoctpanctea. OnpeneneHue, NpuMepbl, TEOPEMBI.

. Teopema I'amunbpTona-Kamnu.

. MUHUManbHBI MHOTOYJIEH.

. [lonsiTue o xopaanoBoi HopManbHOU (hopme matpuiibl JIO.

. Jluneiinpie PyHKINUU U UX HOPMBI.

. bununeitapie QyHKIMH, ONIpeeieHue, TPUMEPHI, CBOMCTBA.

. Marpuria unuHeitHoi (hOpMBI.

. CuMMeTpHruecKre 1 KOCOCUMMETpUUECKHE OMIIMHENHbIE (DOPMBI.

. KBanparuunsie hopmbl. Onpenenenue, mpuMepsl.

. Merton Jlarpanxa npuBenenuss KO Kk KAHOHUYECKOMY BULY.

. Hopmanbusiit Bug KO nag R u C, sxBuBanenTHocTs KO.

. 3aKOH MHEPINH NeUCTBUTEIBbHBIX KD.

. Kpurepniit CunbBectpa.

. EBkiuioBeI npoctpancTBa. OnpeneneHue, npuMepsl, cBoiicTBa. OCHOBHBIE TOHSTHSL.
. Oproronanuzanus ['pamma-IlImuara.

. YHuTapHbIe pocTpancTBa. Onpenenenne, npuMepsl, cBoicTBa. OCHOBHBIE MTOHATHS.
. OpToronanbHO€ JOMOJHEHUE K €BKIUIOBOMY IPOCTPAHCTBY.

. OpToroHanbHast MPOEKIMsI U OPTOTOHAJIbHAS COCTABJISAIONIAs BEKTOpa Ha MOANPOCTPaH-

CTBO.

Conpspxennsiit JIO. Onpeznenenne, mpuMepsl, CBOWCTBA.
Hopwmansnsiii JIO. Onpenenenue, npuMepsl, CBOMCTBA.
VYuutapnsiit JIO. Onpenenenue, npuMepsl, CBOKWCTBA.

Opmutos JIO. Onpenenenue, npumepsl, CBOMCTBA.

AddunHOE M €BKINI0BO TOUEUHBIE IPOCTPAHCTBA. AKCHOMATHKA.
AdduHHBIE U TeKapTOBBI KOOPIUHATEI.

CrniocoOblI 3a/1aHUs TUIOCKOCTEH B €BKJIMIOBOM ITPOCTPAHCTBE.
JIBr>KEeHMsI €BKJIMJI0BA IPOCTPAHCTBA.

KBanpuku, ux kimaccugpukanus.

17



IIpumepHbIe OMIETHI K IK3aMeHY (2-i cemecTp)

buser Ne
1. IIpsmas cymma npoctpancts. [Ipumepsl.
2. YXH® matpuist JIO.

3. Ilpusectu K® X[ +2X5 +3X5 — 41X, —4X,Xg HOPMaJILHOMY BUJY crioco6oM Jlarpan-
xKa.
buser Ne
KopHresble noanpocTpancTsa. OnpeieneHue, IpUMepHI.
JIBH>KEHUs €BKIIMI0BA IPOCTPAHCTBA.

™=

OpTOrOHAIN3MPOBATH CHCTEMY BEKTOPOB 21 = G111 , 2= (0.2,0.2)

IIpuMepHBIH CIMCOK BONPOCOB K dKk3aMeHy (3-i cemecTp)

Pa3nuynble KpuTepuu NOATPYIIII.
['pynnbl npeoOpa3zoBaHUii, IPUMEPHI.
[Muknuyeckue NOATrPYIIIbl U UX MOATPYIIIIEL.
["'oMoMOppU3MBI HUKIMYECKUX TPYIII.
CMerKHBIE KJIaCChl IO MOATPYIIIE, UX CBOMCTBA.
Teopema Jlarpanska u ciencTBue U3 Hee.
[Topsinok 3reMeHTa rpyIIbl U €r0 CBOWCTBA.
HopmanbHbie noarpynimsl.
@®axTop IpyIIIbl U UX CBOWCTBA.

. 'omoMopdu3msbl rpynm.

. IIpsimoe nipou3sBeieHue rpymi.

. CTpoeHune KOHEUHBIX a0eJIeBBIX TPYIII.

. Kinaccudukanust KoMMyTaTUBHBIX KOJIELL.

. MUneainl xojienl ¥ AeiiCTBUA HaJl HUMU.

. @axkTop KOJIBLA.

. IIpocThle naeasbl U UX CBOKWCTBA.

. MakcumaibHble Heansl U UX CBOWCTBA.

. IIpsimas cymma xoser.

. Konbua riiaBHbeIX njeanos.

. EBKIINTOBBI KOJIBIIA.

. HerepoBsl KombLa.

. XapakTepucTHKa MoJs.

. Pacimimpenue nosiel U ux CTEINEHb.

. KoHeuHbIe pacmmpeHus noJIeH.

. AnreGpandeckue paciupeHus.

. IIpocTble pacmupeHus.

. HopmaibHble pacipenus.

. Ilone paznoxeHuss MHOTOWICHOB. [Ipumepsl.

. I'pynna aBToMop(r3MOB, IPUMEPHI.

. HempuBoaumbie MHOTOUNEHBI 2-1, 3-1 cTenenu Hay Zo.

. KoneuHsle nosnst, ux cyiecTBoOBaHUE.

. I'pymina aBToMOppU3MOB KOHEUHOTO MOJIS.

. Pacmmpenus I'antya, mpumepsl.

. OcHoBHas Teopema Teopuu ['anya, mpuMepsl.

. PaznuuHble pacimmpenus 2-i CTENEHHN.

CoNoOA~WNE

WWWWWWMNNMNPNDNNMNNDNDNNEPRPRPRPRPRERPRPERPERPRRERE
OO WONPFPOOONOUIARWNPOOO~NOUOUIAAWNE,O

IIpumepHbIe OM1eTHI K IK3aMeHy (3-i1 cemecTp)
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Buier Ne
1. HopwmanbHble NOArpYNIIbI, UX CBOMCTBA.
KoHeuHble noJsi, anropuTM UX NOCTPOEHUS, TPUMEPBI.
3. Haitru mone pasnoxenus maorowtena X° +1 nax Q.
Buier Ne

no

1. Crenenp paciiupeHus Moyeu.
CBoiicTBa aBTOMOP()HU3MOB TTOJICH.
3. IlpuBectu npumep pacmupenus 8-t crenenu mois Q.

no

OueHoYHBIE CpeCTBA ISl MHBAJIHJIOB U JIMIl C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3]10PO-
BbsI BRIOMPAIOTCS C yYETOM MX MHIUBUAYAITBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpU HEOOXOIMMOCTH WHBAJIHIAM U JIMLAM C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 3710PO-
BbSI IIPEAOCTABIISETCS JOMOIHUTEIBHOE BPEMS JIJIsl TOATOTOBKH OTBETA Ha SK3aMEHE;

— IpY IPOBEJCHUU MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB 00YUEHHS MHBAIUIOB U JIHIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPEIYCMATPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C X MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMU 3JI0OPOBBS
¥ WHBAJIUJIOB TPOLEAYpa OLEHUBAHUS PE3yJbTaTOB OO0YYEHHs MO JUCLUUILIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oreHUBaHUS Pe3yIbTATOB OOYYEHHsS] WHBAJIHMIOB U JIMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3/I0POBbSI TI0 TUCIMIUIMHE (MOJYJII0) MPEAyCMaTpUBaeT MpPeJOCTaBICHUE WH-
dopmaru B hopmMax, aAanTHPOBAHHBIX K OTPAaHHMYCHUSM HX 3710POBbS U BOCHPUATHS HHPOpMa-
AU

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B mieuaTHoM (opwme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTa 00y-
YAFOLINXCS.

Kpumepuu ouenueanusa no npomexcymounoii ammecmayuu

3ayer BBICTABIISETCS MO pe3yibTaTaM paboThl CTyAEHTa B TedeHue cemectpa. OTMeTka
«3aYTEHO» BBICTABISIETCS CTYACHTaM, KOTOPBIE PETYIISIPHO TOCEIANN 3aHSATHS, BBITTOIHSIN J10-
MalHue paboThl, HaIMCAIM KOHTPOJIbHbBIE pabOThI HA MOJIOKUTENbHbIE OlleHKU. OTMeTKa «He3a-
YTEHO» BBICTABIISIETCS CTYJIEHTaM, KOTOpbIe MponycTin 6osee 60 % 3aHATHI U HamMcalu KOH-
TPOJIbHBIE PA0OTHI HA HEYIOBJIETBOPUTEIbHBIE OILIEHKH.

OneHrBaHUE OTBETA HAa SK3aMEHE, OCYIIECTBIISIETCS 110 CIEAYIOIIUM KPUTEPHSIM.

O1eHKa «OTJIMYHO» BBICTABIISETCS CTYJCHTY, IOKa3aBIIeMy BCECTOPOHHHE, CUCTEMATH-
3UpOBaHHBIE, TITYOOKHE 3HAHUS YIeOHOH MPOTrpaMMbl AUCIUIUIMHBI U YMEHHE YBEPEHHO IpPUMe-
HATH UX Ha MPAKTUKE MPH pelIeHNH KOHKPETHBIX 3a/]1a4;

O1eHKa «XOPOII0Y» BHICTABISIETCS] CTY/ICHTY, €CJIM OH TBEPJIO 3HAET MaTepHai, TpPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJIyYeHHbIE 3HAaHHS Ha MPAKTHUKE, HO JIOMyCKa-
€T B OTBETE WJIM B PEIICHUH 3a/1a4 HEKOTOPhIe HETOYHOCTH;

O1eHKa «y/A0BJIeTBOPUTEIbHO» BBICTABIISAETCS CTYIEHTY, TOKA3aBLIEMy pa3pO3HEHHBIN
XapakTep 3HAHWU, HEJOCTATOYHO MpaBHIIbHBIE (POPMYITUPOBKH 0A30BBIX MOHSTHH, HAPYIICHHS
JIOTMYECKOW MOCIE0BATENIBHOCTH B U3JI0KEHUU MPOTrPaMMHOI0 MarepHajia, HO MPH 3TOM OH
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BJIaJIce€T OCHOBHBIMHU pa3zeiiaMy y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HEOOXOTUMOM JIIst
JaIbHEHIIEero 00y4eHus: U MOKET MPUMEHATh MOJyYeHHbIE 3HAHUA 10 00paslly B CTaHAAPTHOM
CUTyalLuu;

O1eHKa «HeyH0BJIETBOPUTEJIBLHO» BBICTABISACTCS CTYIEHTY, KOTOpPBIH HE 3HAeT OO0Jb-
el 4acTH OCHOBHOTO COJAEP)KaHUS Y4eOHOH MporpamMMbl JWUCHUILIMHBI, JOIYCKAaeT TpyOble
olMOKH B (hOPMYIMPOBKAX OCHOBHBIX HMOHATHI JUCLUIUIMHBI U HE YMEET MCI0JIb30BaTh MOJY-
YEHHBIEC 3HAHUS [IPU PELLICHUN TUITOBBIX IPAKTHYECKUX 3a1a4.

5 IlepevyeHb OCHOBHOI1 M 1ONIOJHUTEJIBHOMN y4eOHOM JUTEPATypPbl, HEOOX0AMMOM
7151 OCBOCHHS AN CHUILIHHBI

5.1 OcHoBHas quTEpaTypa:

a) OCHOBHas JUTEparypa:
1. Koctpukun, A.W. Benenue B anredpy : yueonux / A.W. Koctpukus. - Mocksa : MITHMO,
2009. - Y. 1. OcHoBbl anredpsr. - 273 c. - ISBN 978-5-94057-453-8 ; To ke [ DneKTpOHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=63140
2. Koctpuxkun, A.W. BBenenune B anredpy : yueonuk / AWM. Koctpukus. - Mocksa : MITHMO,
2009. - Y. 2. JIuneiinas anreodpa. - 368 c. - ISBN 978-5-94057-454-5 ; To xe [DneKTpoHHbII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=63144
3. Koctpukun, A.1. Beeaenue B anredpy. Yacts 3. OcCHOBHBIEC CTPYKTYpHI [ DNEKTPOHHBIN pe-
cypc] : yae6. — DiektpoH. naH. — Mocksa : @usmatiut, 2001. — 272 ¢. — Pexum gocryna:
https://e.lanbook.com/book/59284
4. CoopuuK 33124 1o anredpe : 3amavnuk / mox pea. AWM. Kocrpukuna. - Mocksa : MITHMO,
2009. - 404 c. - ISBN 978-5-94057-413-2 ; To xe [DnextponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63274...

JIJis OCBOCHMS AUCIHUILTAHBI HHBAJIMAMH U JIMIIAMHA ¢ OTPAHUYCHHBIMUA BO3MOXXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUsI B DJIGKTPOHHOM BHJE B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«/lanvy u « bubIUOKTYOY.

5.2 JlonoinuTeIbHAS JIMTEPATypa:

1. Bun6epr, 32.b. Kypc anrebpsi : yuebnuk / 3.b. Bunbepr. - Mocksa : MIITHMO, 2011. - 591 c.
- ISBN  978-5-94057-685-3 ; To ke [Dmektponnblii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=63299

2. Kypomr, A.I'. Teopus rpymi [DnekTpoHHbId pecype] : cnpaBounuk / A.I'. Kypom. — Drek-
TpoH. naH. — Cankrt-Iletepbypr : Jlawp, 2005. — 648 c. — Pexum pgocryna:
https://e.lanbook.com/book/562

3. [Ipockypsixos, N.B. CoopHUK 33724 1O JUHEHHOH anredpe [ DNeKTpOHHBIN pecypc] : yueOHoe
nocobue / U.B. [IpockypsikoB. — Dnektpon. aaH. — Cankt-IlerepOypr : Jlanb, 2010. — 480 c.
— Pexxum gocryma: https://e.lanbook.com/book/529

4. @annees JI.K., Comunckuit M.C. CoopHEK 3a1a4 1o BeIciiel anredpe. M: Jlans, 2008.

6 Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKALMOHHOI ceTn «MHTEp-
HeT», He00XOAUMBIX /IS OCBOCHUS AU CHHUIIIMHBI

He TpeOyercs
7 Mertoanueckue yKa3aHus 1Jis1 00y4alOUIMXCs M0 OCBOCHUI) TUCIHUTLINHBI

[To kypcy mnpenycMOTpeHO NPOBEAEHUE JIEKIMOHHBIX 3aHSATHMA, Ha KOTOPBIX HAETCA
OCHOBHOH CHCTEMAaTH3MPOBAHHBIA MaTepuan, JTabOpaTOpHBIX 3aHATHA, B XOJ€ KOTOPBIX
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CTYACHTaMU an06peTa10Tc;1 U 3aKpPCIIAOTCA OCHOBHBIC TMPAKTHYCCKU HABBIKU PCHICHUA
pa3IMYHBIX 33]a4, B TOM YHCJIE€ C IPUMEHEHUEM MOTYYEHHBIX TEOPETUUECKIX 3HAHUH.

Baxknelimmm sTanoM Kypca sIBISIETCS CaMOCTOsITeNNbHAs paboTta mo aucturmuinae. Camo-
cToATeNbHas paboTa CTYIEHTOB SBIIAETCS HEOTHEMJIEMOM YacThiO IMpolecca moaArotoBku. o
CaMOCTOSITEIILHON pabOTON MOHUMAETCS YacTh Y4EOHOH TUTAHUPYEMOU pabOTHI, KOTOpAas BBIMOJ-
HSIETCS 10 3aJaHHUI0 U MPU METOJIUYECKOM PYKOBOJICTBE MpEMNoaBaTelis, HO 0€3 ero Hermocpe-
CTBCHHOI'O y4aCTHuH.

CamocTtosTenbpHas paboTa HalpaBlieHa Ha YCBOCHHE CHCTEMbl HAay4HbIX U INpodeccHo-
HAJIbHBIX 3HaHUH, (POPMHUPOBAHUS YMEHHI M HAaBBIKOB, IPHOOPETEHUE OMBITA CAMOCTOSTEILHON
TBOpueckoil aesrenbHOocTU. CPC momoraer ¢GopMUpOBaTh KYJIbTYPY MBIILICHUS CTYIACHTOB,
paciupAThb IMO3HABATCIIbHYIO ACATCIbHOCTD.

Bunael camoctosiTenbHON paboThI MO Kypey:

@) no yeaam: MOArOTOBKA K JICKIUSAM, K TPAKTHYECKUM 3aHATHSAM, K KOHTPOJILHOM padore,
K KOJUIOKBUYMY; ITOJATOTOBKA Hay4YHOTO JI0KJIa/1a U BbINoJIHeHue 3ananuii mo HUP.

0) no xapaxmepy padomui: U3y4eHUE JTUTEPATYphl, KOHCIIEKTA JEKLUMI; IOUCK JIUTEpaTy-
pbl B OMOIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIyEMOH I CAMOCTOSTEILHOTO U3yUeHUs Hay4-
HOM JIUTEpaTyphl; PEIICHUE 3a/1a4, TECTOB; padoTa ¢ 00yUYaIOIMIUMH U KOHTPOJIHUPYIOUTUMHU TIPO-
rpaMMaMH.

B ocBoenun JAUCHUIITIMHBI MHBAJIMJAMH W JIMOaMU C OTPpaHUYCHHBIMHU BO3MOXKHOCTAMU
3I0pOBbsl OOJBIIOE 3HAUCHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOJTHUTEILHOE PAa3bsICHEHUE yueOHOr0 MaTepuara.

NunuBuayanbHple KOHCYJIbTAIMM IO TPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CHOC06CTByIOIIII/IM HHIAWBUAYyAIU3al[UU 06yqu1/1$1 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy MpernojaBaTeieM W OO0yYaroIlMMCS WHBAIUIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIA, MCIOJIb3YEeMbIX NMPH OCYIIECTBICHUH
00pa3oBaTeILHOIO MpoIecca Mo JUCHHUIINHE (MOAYII0) (MPH HEOGXOTUMOCTH)

8.1. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOI M.

8.2 IlepeyeHb HEOOXOAMMOTI0 MPOrPAMMHOIO O0ecTIeYeHUs!

— Microsoft Office

[Tporpammel [Uis IEMOHCTpAIIMK U co3anus npe3enTanuii («Microsoft Power Pointy).
8.3 Ilepeyenp HEOOXOAMMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

OnekrponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajibHO-TeXHHYecKasa 0a3a, HeoOXoamMasi JJisi OCyLIeCTBJICHUsI 00pa3oBa-
TEeJILHOIO0 Npouecca Mo JUCHHUILINHE (MO1Y110).

MaTepI/IaHBHO'TeXHI/I‘leCKOG obOecrieueHue JAUCIUITIINHBI

Bug pa6or
(MoOmyJIsl) M OCHAIIIEHHOCTD

JlekumoHHbIe 3aHATH | JICKIMOHHAS ayJUTOPHSs, CICIUAIBHO OOOpYIOBaHHAS MYJIb-
THMCI[HI;’IHI)IMH HeMOHCTpaHI/IOHHBIMI/I KOMIIZIEKCaMHU, y‘Ie6HOI>i
MeOenbIo

| CemuHapckue 3ansaTuss | CienMaabHOE IOMEILICHHE, OCHAIlEHHOe Y4eOHOW Mebelblo,
NPE3CHTALlMOHHONW TEXHUKOU (IPOEKTOp, IKpaH, HOYTOYK) U
COOTBETCTBYIOIIMM MporpaMMHbIM obecnieuenueM (I10).

Jlabopatopubie 3aHs- | [lomerenue st mpoBeneHUs 1a00PAaTOPHBIX 3aHATHN OCHA-
THS EHHOE Y4eOHOU MeOesbI0, TOCKON MapKEPOM WJTH MEJIOM

{ 'pynnoBeie  (uHauBH- | [loMelienre A MpOBEACHHS TPYNIOBHIX (MHIWBUIYaTbHBIX)
TyabHbIE) KOHCYJIbTA- | KOHCYJIbTAIIMN, YIEOHOU MeOeINbIo, TOCKOH MapKepoM HIIH Me-
1IN JIOM
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! Tekymuii  KOHTpPOJIb,
MPOMEXKYTOUHAsT aTrTe-
cTanus

[Tomemienune AJ1st TpoOBEACHUS TEKYIIEH U MPOMEXYTOUYHOM aT-
TECTAIlNH, OCHAIIEHHOE Y4eOHOU MeOeIbI0.

CamocTosiTenpbHas  pa-
oorta

Kabuner 11st caMOCTOATENBbHOM pabOThl, OCHAIEHHBIH KOM-
IBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOIKIIOYEHUS K CETH
«MHTEpHETY, POrpaMMOl 3KPAaHHOI'O YBEIMUYEHHUs U obecrie-
YEHHBIH  JIOCTYIIOM B  3JEKTPOHHYI  HMH(OpPMaIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA
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PELLEH3USI

Ha paboyyo IporpaMMy JHCIUILIAHBI
Auarebpa 1o HanpaeneHuio noarotosku 01,03.01 MaremaTuka,

Pabouas nporpamMma jucuuiuiMHEl «AnreGpa» OXBATHIBaeT Marepuan 3-X
CEMECTPOB.

Kak n3BecTHo, anrebpa — dyHnameHT st nocTpoeHus APYrHX MareMmatuye-
CKMX KYpPCOB M TMO3TOMy €€ nporpamMma JOJDKeH ObITh JOCTATOYHO MOC/eN0Ba-
TeIbHOM, COEPIKATENBLHON U CcTeneHb e abCTPaKTHOCTH JOMKHA HapacTarhb I0-
CTENEHHO. JTOT PHHIIUI COBIIFO/EH B PELIeH3UPYEMOii rporpaMme.

IlepBebiii cemecTp — BBefeHUE B anrebpy u B HEKOTOPBIX CBOMUX YacTAX CBS-
3aH CO IIKOJbHBIM KypcoM MareMmaTHKa. B HeM paccMmaTpHBarOTCs: CHCTEMBI M-
HEHHBIX ypaBHEHHH, MATpHMIIBI, OMpPENENUTENH, KOMIUIEKCHBIE YHCHIA, MHOIOYJIE-
HbI, OTOOpaKEHHEe MHOXKECTB, alreOpandyeckre CHCTEMB, OuHapHble OTHOLIECHHS,
NMOPAAKOBBIC CUCTEMBI.

Bo BTOpoM cemecTpe u3naraeTcst Teopsi KOHEYHOMEPHBIX BEKTOPHBIX TTPO-
CTPAaHCTB M HX JIMHEHHBIX 0TOOpakenuid. LIeHTpaibHBIM MOTHBOM 3/1eCh SBJISETCS
MPUBE/ICHUE MaTPHULIbI JIHHEHHOTO OlepaTopa K HOPMalbHOM KOP/IaHOBO dopwme.
Hanee paccMaTpuBaloTCs GUIMHElHEIE U KBaJpaTHYHbIE (POPMEI, C MOMOMIBIO KO-
TOPBIX H3YHarOTCs €BKIMJIOBbI M YHWTapHble NPOCTPAHCTBA, YTO MO3BOJSET pac-
CMOTPETH HEKOTOPBIC YTBEPKACHUS MHOTOMEPHOH I€OMETPHH, CTONb HEOOXOIH-
MBI€ B TAJIbHEHIIIEM [UIS MPUIIOKEHHS.

B TperbeM cemecTpe uanaraiorcs cambie abCTpakTHBIE T€MbI: OCHOBBI TEH-
30PHOH areOphI, HaYaa TEOPUH IPyIIN, 3TeMEHThI TEOPHH MpeACTABICHHI rpyTm,
OCHOBBI TEOPHH KOJICL M TIONIeH, a Takke Hayana BaKHOM M IiiyGOKOM MareMar-

4ECKOH TeopuH — Teopuu [aya, 4To ABJISAETCS HECOMHEHHBIM OCTOHHCTBOM npo-
rPaMMBbl.

YYHTHIBAs BBIIEU3IOKEHHOE, CYMTAIO, UTO paboyas oporpaMma  JIoLieH-
Ta A.D. CepreeBa, COOTBETCTRYET FOCYAapCTBEHHBIM TPEOOBaHUAM K MUHUMYMY
COACPIKAHHA M YPOBHIO MOAIOTOBKH BbIITYyCKHHKOB 10 HAMPABICHHIO MOTOTOBKH

01.03.01 Matemarnka, # MOXeT GbITh PEKOMEHIOBAHA JUIS BBICIIHX y4eOHBIX 3a-
BEJICHUH.

JOKTOp (pU3.-MAaT. HAYyK,

npodyeccop Kapenpbl KOMITBIOTEPHbIX
TEXHOJIOTHI H cucteM Ky6l'AY
ApiinHoB [".A.

&X9HYD noamuce foik
JABEPED:
CUELANACT N0 KAZPAY




PELHEH3US

Ha pabouyio nporpaMMy AMCLIAILTHHEI
Aaredpa no Hanpasnenuto noarotoku 01.03.01 Maremartnka,
MOATOTOBNCHHYIO KaHuaaTaMu (hus.-MaT. HayK, JOLEHTaMH Kadeapsl GpyHKIHO-
HalbHOTO aHau3a v anrebpsl CepreeBsiM A.D. u CepreessiM D.A.

HasBanue u conep:xanue paboueii mporpammsl cootserctByer @I'OC BO mo
HanpasiieHuto noarotoBku 01.03.01 «MaremaTuka» (kBanndukaiys (CTerneHs)
«baxanasp»). Kypc «Anrebpa» paccunTtan Ha TpU ceMecTpa.

B mporecce ofydyenus AuCHHMIIMHE BbIpabaThIBAIOTCH OOIIEKYIBTYPHBIE,
obre npopeccHoHanbHbIe W NpodeccHoHaNbHbIe KoMneTeHIH. Conepkanne Ma-
TepHana HeBO3MOXKHO IIIyDOKO OCBOHMTH 0e3 aKTHBHOM CaMOCTOATENbHON paGoThl
CTYAEHTa, B CBA3H C YeM, IOJI)KHA BhIPabaThIBATHCS CIIOCOOGHOCTH K CAMOOPraHU-
3allMK W caMoobpasoBanuio. [locrne u3yueHns NUCHMIIIMEBI CTyeHTBI pHOGpe-
TalOT TOTOBHOCTh HMCIIOJIB30BaTh (hyHAaMEHTaIbHbIE 3HAHUS B 00J1aCTH anre6phl B
Oynyueii mpoeccronansroi aesirensHoctd (OTTK-1). Ha npoTsxkeHnu Beex Tpex
CEMECTPOB Yy CTYACHTOB (OpMHUpYeTcsi CHOCOOHOCTH YMETh  CTPOTO JOKAa3aTh
YTBEpXK/ieHHe, CPOpMyIMpoBaTh Pe3yIbTaT, YBUAET CIECTBUS TOIy4EHHOTO pe-
synbrara (I1K-3). Kpome ykasanHbIX KOMIETEHIHI IPY OCBOCHHH MarepHaia Bbl-
pabateiBaeTcs obuieMaTtemMaTHyeckas KyisTypa. B paGoueii nporpaMMme s Kax-
AAOTO CeMecTpa MPUBOJUTCS NOCTATOYHO MOAPOOHBIM CIHCOK TEOPETHYECKUX BO-

[IPOCOB K BCEX THUIIOB MNPAKTHYCCKUX 3aJ1aHUH, KOTOPBIE€ CTYIEHTH! JOJIKHBI OCBO-
HThb B IMTPOIECCE U3YHCHUS JUCLIUIIIIUHEIL.

Cuwralo, 4yro paboyasi nmporpaMMma AUCLIATIIHHBI «Anrebpa» COOTBETCTBYET
rOCY1apCTBEHHBIM TPEOOBAHKAM K MHHHMYMY COJEP)KAHUS H YPOBHIO OArOTOB-

KH BBITyCKHHKOB no HampasieHuto 01.03.01 «Maremaruka» (ypoBeHb Gaxa-
jaBpuara).

HoueHT kadeaprl MaTeMaTHYECKOro

Monennposanns Ky6 I'V, |

Ka"J. Gpus.— mar. Hayk, gouenr & ( (ﬁ Q/ﬁ/“\(/
Mapxkosckuii A.H.



