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1. OBPBEM JUCIIUITJINHBI

Bcero: 9 3adeTHBIX eIMHULIBI TPYI0EMKOCTH (324 akaJieMUYECKUX YaCOB)
Ouynas ¢popma o0yueHnust

Ha Bero Cemectp
Bun yueOGHo# paboThl JTUCIIUILIT 1 9 3
UHY
AyauTOpHbIE 3aHATHS
(koHTaKTHasA padoTa ¢ 180 60 60 60
npernojaBaTeJieM), BCero 4acoB
B TOM YHCJIE:
Jlexknun 90 30 30 30
[TpakTryeckue 3aHATUSA 90 30 30 30
CamocrosTesibHas padora,
BCEro 4acoB 144 48 48 48
B TOM YHCJIE:
[ToaroroBka K 3K3amMeHy 81 27 27 97
KoHnTtponbHas pabota o4 18 18 18
Hpyrue Buasl
CaMOCTOSITEIIbHON paOOThI 9 3 3 3
Bua npomMe:xyTouHoOi aTrecTanmum | OK3aMeH | DK3aMeH | DK3aMeH | DK3aMEH
O0mas Tpy10eMKOCTh
AUCHUILUIMHBI U TPYA0EMKOCTh o | 324 108 108 108

ceMecTpamMm, 4acoB




3aounas ¢gopma o0OyueHus

Ha Bero Cemectp
Bup yueOHo# paboThI JTACITATLI 1 5 3
UHY
AyauTOpHbIE 3aHATHS
(KoHTaKTHas1 padoTa ¢ 36 14 12 10
npemnoaaBareieM), BCero 4acoB
B TOM YHCJIE:
Jlexknun 18 8 6 4
[IpakTueckue 3aHATHS 18 6 6 6
CamocrosTesbHas padora,
BCEro 4acoB 288 94 96 98
B TOM YHCJIE:
[ToaroToBKa K 9K3aMeHy 81 97 97 57
KonTponbhas pabota 54 18 18 18
Hpyrue Buasbl
CaMOCTOSITEIIbHON paOOThI 153 49 51 53
Bua npoMe:xyTouHO#M aTTecTamum | JDK3aMeH | DK3aMeH | DK3aMeH | DK3aMeH
O0mas Tpy10eMKOCTh
AACHUILUIMHBI U TPYA0EMKOCTh o | 324 108 108 108

ceEMecTpamMm, 4acoB




2. MECTO JCIIUIIJIMHbI
B CTPYKTYPE OBPA30OBATEJIBHOM TPOT'PAMMBbBI
Jucuuninuza « Aiaredpa» OTHOCUTCA K 00s13aTENIbHOM YacTu yueOHoro 0ioka 1.

Kpamkoe codepicanue oucyuniunbl.

Anrebpsi. Buapt anre6p. [Tone koMIuiekcHbIX uncen. MaTpuibl U
onpenenurenu. CHCTeMbl TMHENHBIX YpaBHEHU. MHOTOWIEHBI OT OJHOU
nepeMeHHO. MHOTro4IeHbl HaJ] YUCIOBBIMH NOJIMUA. CHMMETPHUYECKHE
MHOTOWICHBI. Anredpandeckue cTpykTypsl (I'pymmsl. Kombma. [Toss).

JIunelinbie npocTpaHCcTBa. JInHENHBIE OnepaTopsl. EBKIMI0BEI IPOCTpaHCTBA.
KBanpatuunsie popmsl.

HucuunnuHa «AnreOpa» Oa3upyeTcsi Ha 3HAHUSAX, YMEHHSX, HaBbIKaXx,
NpUOOPETEHHBIX CTYJAEHTaMH B cpeaHeil mkose. OcBoeHHE OOy4aronMMUcs
JUCUUIUIMHBL  «AnreOpay» OnupaeTcss TakKe Ha 3HAHUS, YMEHHS, HaBbIKU U
KOMIIETEHIIUH, NMPUOOPETEHHbIE B PE3yJIbTaTE€ OCBOCHHUS JWUCLUIUIMH: BBOJHBIM
KypC MaTeMaTUKH, aHAAUTHYECKasi TEOMETPUsl, MATEMAaTUUECKUN aHAJIU3.

3HaHUA, MOJIyYE€HHBbIE NMPU U3YYEHUU ITUCHUIUIMHBL «Ajredpay», jexar B
OCHOBE MAaTE€MaTH4EeCKOro OOpa30BaHMs, OHM HEOOXOAMMBI JUIsl NOHMMAaHUSA U
OCBOEHHUSI BCEX KYypCOB (DM3HMKH, KOMIBIOTEPHBIX HAayK U HMX MNpUIOKEHUH. B
YaCTHOCTH, 3HAHUA JAHHOI'O Kypca MCIOJIb3YIOTCS B AHAIIMTUYECKON I'€OMETPUH,
MaTEeMaTUYeCKOM aHAJIU3e, MaTeMaTH4ecKoi Jsoruke, auddepeHranibHbIX
YPaBHEHUSX, JUCKPETHOM MAaT€MaTHUKE, TEOPUM BEPOSTHOCTEM, MATEMATUYECKOU
CTaTUCTUKE, OOIIeH (PU3HKH.

Pe3ynpTaThl 00y4eHUs MO JUCUMIIMHE HEOOXOIUMBI ISl OCYIIECTBICHHS
npodeccuoHanbHON AeATENbHOCTH.

3. INTAHUPYEMBIE PE3YJIBTATBI ObYYEHUSA

[lenpt0 OCBOGHHS TUCIUTUIAHBI «AnreOpa» SBISETCS TOJydeHHE
byHIaMEHTAIBHOTO 00pa30BaHMs, CIIOCOOCTBYIOIIETO PA3BUTHUIO JUYHOCTU. [Ipu
OCBOCHHMH JHCIHUIUIMHBI  BBIPAOATHIBACTCSI yMEHUE JIOTUYECKU  MBICIIUTH,
MIPOBOJIUTH JIOKA3aTEIbCTBA  YTBEP)KIACHUH, YCTAHABIMBATh JOTHYCCKUE CBS3U
MEXIy TOHATHUSAMM, TPUMCHITh TIOJyYCHHBIC 3HAHWS JUIA  pEIICHUS
anreOpanyecKnx 3amad W 3a7ad, CBA3AHHBIX C MPUIIOKCHHUSIMH ajareOpanvecKux
METOJIOB,pEIICHUS (PU3UICCKUX 3a1ad.

3amayaMu  OCBOCHHWS AWCHMIUIMHBI  «AnreOpa» SIBISIOTCS H3y4YeHHE
OCHOBHBIX TIOHATHH, (opMys, TeopeMm anreOpbl, OBJAJEHUE METOJAMH W
npueMaMu pelIeHusT anredpandeckux 3ajad, a Takxke (OpMUPOBAHUE HABBIKOB
paboThI CO CeIUaILHON TUTEPaTyPO.

Kommnerennun, popmupyembie B pe3ysibTaTe OCBOCHUS AUCITUTUIMHBIL:

- CriocoOeH ocBaMBaTh M UCIOJb30BaTh 0a30BbIe HAYYHO-TEOPETUUECKUE 3HAHUS U

NPaKTUYECKHE YMEHUS 110 TpeaAMeTy B ipodeccruoHanbHol aesrenproctr (IK-3).



I/IHI[I/IKaTOpBI H JCCKPUIITOPBI YaCTH COOTBGTCTBYI-OHIGﬁ KOMIICTCHIIMH,
dbopMupyeMoii B TpoIecce H3yUYCHHS IUCHUIUIMHBI «AJTeOpa», OLCHUBAIOTCS
IIpu IIOMOIIN OLCHOYHBIX CPCIACTB.

[Tnanupyemblie pe3ysIbTaThl OOYYCHHS 0 TUCHUTIINHE «ANTeOpay, HHAUKATOPHI JOCTHKCHHS
komnereHui  OIIK-1, mepedeHb OLIEHOYHBIX CPEJCTB

Kon HanmenoBanue nunaukaropa Kon IInanupyemslie pe3ysbTaTsl Hanmenosa
WUHIN JOCTUKCHHSI KOMIIETEHIIUU IUTaHU o0yueHus HUE
KaTo pyemo OLICHOYHBIX
pa ro CPEICTB
J0CT pe3yin
WKEH pTaTa
us o0yue
KOMII HUs
€TeH
007071
WI- 13HaTh:ocHoBHbIE mOHSTHS U MeToxsl | 5 (M- 3HATh:0CHOBHBIE TIOHATHS U
liks . lhka) Bompocst
M3Yy4aeMbIX pa3JeioB,; METOIBI | o -
OCHOBHBIE c(hepbl UX MPUITOKEHUS . W3Y4aEeMBbIX PA3IEIIOB; | 5i3amena

OCHOBHBIE c(hepbl IPUIIOKEHUS
reOpuH anredpanvyeckux CUCTEM,;

JMHEWHOU anreOpsl,
TEOPUH MHOTOUJICHOB;
DCHOBHBIE TEOpEMBI B (hOPMYITHI,
METO/bI I0Ka3aTeIbCTBA,
UCIIOJIb3yEMbIE B anredpe

na- VmMets: GOpPMYIIUPOBATH IPOOIEMY v (MI- Vmets: popMynupoBaTh Bamanus s
211k-3 B TEPMHUHAX aIreOphl . 211k-3) npobnemy craun
B TEPMHHAX aNreOpbI SK3ameHa
pelaTh OCHOBHBIE THIIBI 33/1aY |
(hopMynHpOBaTh U JI0Ka3aTh
OCHOBHBIE TEOPEMBI
M3y4aeMbIX Pa3JIesioB ;
BBIJIENIATE TIABHBIE
CMBICJIOBBIE
ACTEKThI B JIOKA3aTeIbCTBAX
Ha
MpUMEPE U3YIaeMBIX
YTBEPXKACHUN
na- Branets: B (- Bragers: MaTeMaTHUueCKUM
k-3 MareMaTHYeCKUM armnapaTtoMm 3nk-3) anmaparoM  ajreOpsl Bomnpockt
anreOpet Metoaamu 1oKa3aTelnbCTBa AT chaan
o o 5K3aMeHa
YTBEP>KICHHUH B 3TOH 00JIacTH .
Bamanus A
BianeTs HaBBIKAMU
caayun
NPAKTHYECKOTO | o o
HCTIOb30BaAHUSATITeOPAYCCKIX
METOJ/IOB

IPpU aHAJIN3C pa3/IMIHbIX 3a1a4




4. COIEP KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TEMATHYECKUH IJIAH

PyGexuniii | Hudp HaumenoBanue paszena, KonnyecTBo 4acoB KOHTaKTHOM
KOHTPOJb [pa3fena, TE€MbI JTUCHUTLIUHBI paboTHI C mpernogaBaTeIeM
TEMBI
Jlexniun [IpakTnueckue
JTACLIUTT
3aHATUS
JIUHBI
Ounaa | 3aoun | OunHas | 3a04H
dbopma ast dbopma ast
dbopma dbopma
1 cemecTp 30 8 30 6
Py6ex 1 P1 | Anre6psl. Buasr anreop. 10 2 10 1
[Tose KOMIUIEKCHBIX YHCEIT
PyGex 2 P2 | Marpuiipl u onpenenuTenu 8 2 8 3
P3 | Cuctemsl JIMHEWHBIX 12 4 12 2
YpaBHEHUI
2 cemecTp 30 6 30 6
Py6ex 3 P4 | MHorowieHsl OT  OJIHOM 6 2 6 2
IIEPEMEHHOU
P5 | MHorouneHsl HaJ 18 2 16 4
YUCJIOBBIMU MOJISIMU
Py6ex 4
P6 | Cummerpuueckue 6 2 8 .
MHOTOYJICHBI
Cemectp 3 30 4 30 6
Py6ex 5 P7 | Anrebpandeckue CTPYKTYphI 10 2 10 2
(I'pynmel. Konbua. TToss)
PyGex 6 P8 | JIunelinbie mpocTpaHcTBa 6 2 6 4




P9 | JIuneitnbie onepaTopsl 4 - 4 -
P10 | EBKIMIOBBI IPOCTPAHCTBA 4 - 4 -
P11 | KBagpatuunasie ¢popmbl 6 - 6 -

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHM

1 cemecmp
PA3JIEJI 1. AJITEBPBI. BUbI AJITEBP. IIOJIE KOMIIJIEKCHBIX

YUCEJL
Tema 1. IlonsaTne anredpsol

bunapnas anreOpauuveckas omnepauus. CBoilcTBa OHHApHON airedpanyvecKou
OIlEpaLlUH.

AnreOpa Kak MHOXECTBO C aireOpamdyeckumu omnepauusmu. OrnpeaeneHue
IpyNIbl, KOJbla, moiist. [Ipumepst.

Tema 2. [1oJj1e KOMILUIEKCHBIX YMCeJI

Onpenenenue KOMILJIEKCHBIX YHUCEIL. Teopema CYIIECTBOBAHMSI.
AnrebOpandeckasi, T€OMETpUUYECKas, TPUTOHOMETpUYECKass M T[OKa3aTelbHas
GbopMBI KOMILJIEKCHOTO 4ucia. JleWCTBUA HaJa KOMIUIEKCHBIMM YHCIIaMH B
anreOpanyeckor, TEOMETPUUECKOM W  TPUTOHOMETPUYECKOH  opmax.
JIBy4JIEHHBIE YPaBHEHMUS.

PA3JAEJI 2. MATPHUIIBI U OITPEAEJIUTEJIN
Tema 1. MaTpuupbl.

OmnpeneneHue MaTpullbl, BUJIbI MAaTPHII, JEHCTBUS HAJl MAaTPUIIAMH.
Tema 2. OnpeneaureJin.

[IepectanoBkn u3 n 3nemeHTOB. [lomcraHoBku n-out creneHu. MHBepcus.
Onpenenenue omnpenenurens n-ro nopsaka. CBolcTBa ompeneaudrtesied N-ro
nopsiika. MuHOpbl M anreOpandeckue JOonoJiHeHusa. TeopemMa O pas3ioXKeHUU
OTPEIEUTENIA [0 JIEMEHTAM CTPOKHU WM cToj01a. ClencTBre U3 Hee.

Tema 3. O0paTHas maTpuua.
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BoipokieHHbIE W HEBBIpOXKJIECHHbIE MaTpullbl. OOpaTHas MaTpuiia, ee
BbIUKCIIEHUE. MaTpUUHbIEe YpaBHEHHUS.

PA3EJ 3. CHCTEMBI IUHENHBIX YPABHEHUM
Tema 1. OCHOBHBbIC MIOHATHS.

JIuHelHOE ypaBHEHME, CUCTEMA JIMHEMHBIX YPaBHEHHUM, PEIICHUE CUCTEMBbI
JMHEWHBIX YPAaBHEHUW, BHUJBI CUCTEM JIMHEHWHBIX YPAaBHEHUMN, PABHOCUJIIBHOCTH
CUCTEM. DJIEMEHTapHbIE IPEOOPA30BAHUS CUCTEM.

Tema 2. MeToabl pelieHUs CUCTEM JIMHEHHBIX YPAaBHEHHI.

Pemienne cucTteM JMHENMHBIX YpPAaBHEHUHM METOJIOM IOCIIE€IOBATEIBHOTO
UCKIIIOUEeHHs Heu3BecTHhIX (Meron ['aycca). Cuctema OJHOPOAHBIX JMHEHHBIX
YPaBHEHUH. YCIIOBHE CYLIECTBOBAHUs HEHYJIEBBIX PEIICHUM. 3alllCh W PELICHUE
CUCTEMBl N-JTUHEHWHBIX YPABHEHHM C N HEU3BECTHBIMH B MATPUYHOM BHJIE.
[TpaBuno Kpamepa.

Tema 3. Apudpmernueckoe N MepHOE BEKTOPHOE NPOCTPAHCTO
[lonstTue apudmernyeckoro N MEpPHOrO0 BEKTOPHOTO IIPOCTPAHCTBA.

JluHeliHas 3aBUCUMOCTh M HE3aBHCHUMOCTh CUCTEM BEKTOPOB apU(METHUYECKOTro N
MEpHOTro mpocTpaHcTBa. basuc u panr cucrembl BeKTOpoB. OCHOBHAsi TeopemMa o
JIMHEWHON 3aBUCUMOCTH.

Tema 4. Panr matpuusbl. UcciienoBaHue cucteM JUMHEHBIX YPAaBHEHUIA.

Martpunia kak cuctemMa BeKTOpoB.  CTpodeuHbIH M CTOJNOLIEBOW paHT
MaTpulbl. BplunciieHMe paHra MaTpulbl  [IpM  [IOMOIIM  DJIEMEHTapHBIX
npeoOpa3zoBanuii Haja cTpokamu Mmatpuilbl. Teopema Kponekepa — Kanemnmu o
COBMECTHOCTH CHCTEMBI JMHEWHBIX ypaBHEHMH. @yHIaMEHTaJbHas CHCTEMA
pELIEHUN.

Cemecmp 2
PA3JIEJI 4. MHOT'OWIEHBI OT OJTHOM NEPEMEHHOM

Tema 1. MHorowieHsl OT OIHOWI mNepeMeHHOW Hax mnojeMm. Jleaumoctb
MHOTO4IeHOB. [loHATHE MHOTOWIEHAa OT OJHOM NEPEMEHHOM HaJ IIOJIEM.
Oneparnuy HajJg MHOTOWICHAMM, CBOWMCTBA oreparuid. JleneHne MHOrodsieHa ¢
OoCTaTKOM. JIeIMMOCTh MHOT'OWICHOB, CBOMCTBA JeMMOCcTH. HanGonpimmii o0muii
JICJIATENIb MHOTOYJICHOB, €r0 HaxXO0XXJACHHWE C MOMONIbI0 airoputMma EBkimaa.
B3anMHO npocThle MHOTOYJICHBI, KX CBOMCTBA.

Tema 2. Kopuu maorowiena. Teopema be3y.
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Jenenne MHorowieHa Ha JuHeWHbIM ABywieH. Cxema ['opnepa. Kophuu
MHorousieHa. Teopema be3y. Kparnocts kopHsi MHorowiena. IIpousBogHas
mHorouieHa. @opmyina Teitnopa. Teopema o K-kpaTHOM KOpHE MHOTOUJICHA.

Tema 3. IIpuBoguMBIEC M1 HENPUBOAUMbIC MHOTO4JICHBI.

[IpuBOAMMBIE M HENPUBOJUMBIE MHOTOYIEHBI HAJ IOJIEM, UX CBOMCTBA.

PaznoxeHne MHOrowieHa HaJl OJIEM HA HENPUBOIMMbIE MHOKUTEIIH.

PA3JIEJI S.MHOTI'OYWIEHBI HAZL YNCJIOBBIMHA ITOJIAMH
Tema 1. MHOro4/1eHbI Haj M0JIeM KOMIUIEKCHBIX YHCes

[Tonstue anreOpanuecku 3aMKHYTOrO noJisd. AnreOpandeckas 3aMKHYTOCTb
NOJISI KOMIUIEKCHBIX 4ucesn. CBOICTBAa MHOTOWIEHOB HAaJl IMOJIEM KOMIUIEKCHBIX
yucen. Popmyisl Buera.

Tema 2. MHOro4JieHBI HA/ MOJIEM AeHCTBUTEIbHBIX YHCEJI

COHpH)KCHHOCTB MHHUMBIX KOpHeﬁ MHOI'OWJICHa C HGﬁCTBHTGHBHBIMH
KOI)(b(bI/II_[I/ICHTaMI/I. Paznoxxenue MHOroudsiacHa HaJa IIOJICM I[GﬁCTBHTGJIBHBIX HHCCII
Ha HCTIPUBOJAUMBIC HAl 9TUM ITI0JIEM MHOKUTCIIM.

Tema 3 MHOro4wieHsl Ha/l M0JIeM PALMOHAAbHBIX YHCAEJI.

[leapie ¥ pampioHaTbHBIE KOPHHM MHOTOWIEHA C IEJBIMH Kod(duimeHTamu.
Kputepuii HENmpuBOAMMOCTH MHOTOWIEHAa C IEdbIMU KOX(hOUIIMEHTaMH HaJl
MOJIEM PAIlMOHAIBHBIX Yncel ( KpUTepuid DU3EHITeHA).

Tema 4. AnredOpanuyeckue umcJja.

[Tonarne anreOpanyeckoro 4ucia Haj monem P. [lonATHE MUHUMAIBLHOTO
MHoOroujieHa Haj mnojeM P. CBolicTBa MHUHUMAIBHOTO MHOrowieHa. (CTemneHb
MUHHUMAJILHOTO MHOTO4JieHa. AnreOpandeckas WppaluoHaIbHOCTh HaJ mosieM P.
[Ipocthie  anreOpanyeckwe  pPacCHIUPEHHS  TMOJS. YHUYTOKEHNE
UppalMOHAILHOCTH B 3HaMeHartese ApoOu. TeopemMa O CTPOCHHH MPOCTOTO
anredpanyecKkoro pacuIupeHus.

Tema 5.PemieHue ypaBHeHU#l B paguKaiax

[loHsiTHEe pa3zpemIMMOCTH ypaBHEHHUS B pajukanax. Pemenue ypaBHeHui 3
crerenn. ®opmyinsl Kapnano. Pemenne ypaBHeHuii 4 CTENeH B pavKalax.

PA3JEJ 6 CUMMETPUYECKHUE MHOT'OYJIEHBI

Tema 1 CummeTpuYecKre MHOTOYJICHBI.
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ITonsiTHE MHOTOWIEHA OT N IepeMEHHBbIX. JIeMCTBUS HaJl MHOTOWIEHAMH OT N
nepeMeHHbIX. Jlercukorpaguueckoe pacroioKeHne WIEHOB B MHOTOUYJIEHE OT
N nepemMeHHbIX. [IoHsTHE CUMMETPHUYEKOTr0 MHOTOYJIEHA. DJIE€MEHTAPHbIE
CUMMETpUYECKUE MHOTOWIEHbI. Teopema Buera. OcHOBHas TeopeMa o
CUMMETPHUYECKUX MHOTOUYJIEHAX.

3 cemecmp
PA3JAEJI 7 AMITEBPAUYECKHUE CTPYKTYPbI
(I'PYIIIBI. KOJIBLA. ITOJISA)

Tema 1. I'pynnbi

['pynnel.  M3omopdusmbr u  romomopdusmel rpynm. [loarpynnst. Kputepuit
noarpynmnel. [{uknuueckne mnoarpynmnsl W rpynnbl. CMEXHBIE KIIACCHI IO
noarpynme, reopema Jlarpanxa. Hopmaneusie genurenu. @akroprpynma.

Tema 2. Koabma

Konbia, noakomsiia, n3oMopdu3M KoJell.

Tema 3. Iloasn

[Tons, moamnodis, nzomopdusm nosjeid. YuciioBbie Mojst. YOPSA0UECHHBIE MOJI.

PA3JIEJI 8. JUHEHHBIE TIPOCTPAHCTBA

Tema 1 JIuHeiiHbIe NPOCTPAHCTBA

[Tonarue nmuHEHOTO NTpocTpancTBa. [Ipumepsl. CBOMCTBA TMHEUHBIX
IIPOCTPAHCTB. BUBI TMHEWHBIX TPOCTPAHCTB

JluneiiHas  3aBHCUMOCTb BEKTOpOB. Pa3MmepHocTh u  0a3uc  JHMHEMHOIO
npoctpaHcTBa. KoopauHaTel BekTOopa B 3agaHHOM Oasuce. M3omopdHOCTH
JIMHEWHBIX IPOCTPAHCTB OJJMHAKOBOW KOHEYHOM pPa3MEPHOCTH.

Tema 2. [lognpocTpancTBa JINHEHHBIX POCTPAHCTB.

[ToanpocTpancTBa TMHEHHOTO MPOCTPaHCTBA. JIMHEHAst 0007I04YKa U paHT CUCTEM
BEKTOPOB. [lepeceuenune u cymma nmoAnpoCcTpancTs, npsmas CyMMa.

PA3JIEJI 9. JUHEHHBIE OITIEPATOPBI
Tema 1. JIuHeiiHbIle 0NMepaTOpbl BEKTOPHBIX MPOCTPAHCTB

JIuneiiHble oOmepaTOpbl BEKTOPHBIX MPOCTPAHCTB, MX 3aJaHUE MAaTPHUIIAMHU.
OO6pa3s, panr, sApo U aAedeKT JUHEHHOro orneparopa. JleHcTBUS HaA JTUHEHUHBIMU
orneparopamMu. MaTpuIlsl oneparopa B pa3MyHbIX Oa3ucax.
Tema 2. CoOcTBeHHBIE BEKTOPbI U COOCTBEHHbIC 3HAYCHUS

CoOcTBEHHBIE BEKTOpPbI M COOCTBEHHBIE 3HAUEHHUS. XapaKTEPUCTUUECKUU
MHOTOWIEH JIMHEWHOIr0 oOlepaTopa. ANTOpUTM TIPUBEACHUS MATPHIBI K
JIMaroHaJbHOMY BH]Y.

PA3JIEJI 10. EBKJIMIOBbBI BEKTOPHBIE ITPOCTPAHCTBA
Tema 1 EBKINAOBBI BeKTOPHBIE MPOCTPAHCTBA.
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EBKIUAOBEI  BEKTOpHBIE MpocTpaHCTBa. JlJIMHA BEKTOpa W yroyl MEXITy
BekTOopaMu. OpTOHOPMUPOBAHHBIE 0a3uchl, TMPOILIECC OPTOTOHAIM3ALMU.
N30MOp(HHOCTH €BKIMIOBBIX IPOCTPAHCTB OJMHAKOBOW pPa3MEPHOCTH.

Paznen 11. KBagpaTuunbie ¢popMbl.

Tema 1.IlonsTus kBaapaTuIHOi GopmMbl.
KBanpatuunoit popmel. 3anmucek KBagpaTuyHOU (GOPMBI B MATPUIHOM BUJIE.

[IpeoOpazoBanue KBaAPATHIHOMN (POPMBI C TTOMOIIBIO TUHEHHOMN 3aMEHBI
NepeMeHHbIX. PaHT KBajpaTHUHON (OPMBIL.

Tema 2. Kanonnueckuii BUJ KBaApPaTUIHOH (POPMBIL.

OptoronanbHOe peoOpa3zoBaHUE KBAAPATUIHONU (POPMBI K KAHOHUYECKOMY
Buty. Metop Jlarpanka npuBeeHus: KBaApaTUIHON POPMBI K
KaHOHMYEeCKOMY Buy. Teopema Jlarpanka o NpuBEIECHUH KBAIPATUYHON
(GhopMBI K KAHOHMYECKOMY BU]Ty.3aKOH MHEPLUU KBAIPATUUHON (HOPMBI.

3Hakoornpe/eneHHble kBaapatuunsie popmel. Kpurepuit Cunbpectpa.
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4.3 IlpakTHyecKue 3aHATUSA

Mud
p HaumenoBanue u conepxanne
azJne MPAKTUYECKUX 3aHITUH
|y HayMeHOBAHIE Hopmatus BpeMeHH, yachbl
na
’ pasjena, TEMBbI (C ykazaHMeM 4acoB)
TEMBbI
JTUCITUTUTUHBI
MACIIA
TUTHH
- Ounas 3aouHas
dbopma dbopma
1 cemectp 30 6
P1 | Anre6pst [Tonsitue aare6psl. Bust anredp 2 -
[Tone KOMILIEKCHBIX YHCe 6 1
(PyGex 1) 2 -
P2 | Marpuibl u | Marpuiibt 2 1
onpeeNuTenn
Onpenenurenu 4 1
OOparHas marpuna. MaTpudHbie 2 1
ypaBHEHUS
P3 | CucteMsbl muHEHBIX | Pemenue CHUCTEM JUHEUHBIX | 4 1
YpaBHEHUU ypaBHeHuii. Meron I'aycca
Pemienne cucreMm n  JUHEWHBIX | 6 1
YpaBHEHUH C N HEW3BECTHBIMU B
MaTPUYHOM BUJIC. ITpaBuno
Kpamepa
KonrpomnbHas pabora Nel (Pybex 2) | 2 -
Cuemectp 2 30 6
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P4 | MHOrowieHsl OoT | MHOTOYJIEHBI OT OJIHOM MepeMeHHoi | 1
OIHOW MEPEMEHHON | HAJ I10JIEM. JlenuMocTh
MHOTOYJIEHOB.

HOJI wmuoroumenoB ot opHoii | 1
IepeMeHHOW. B3auMHO mnpocTbie
WHOTOYJICHBI.
Kopuu muorounena. Teopema bezy. | 2
Py6Gex 3 2
[IpuBoariMble W  HENPUBOAUMBIC | 2
MHOTOYJICHBI.
Ps MHorousneHsl Haj
UHCIIOBLIMU mosivu | MHOTOUIEHBL HaJl mossamu | 14
KOMIUIEKCHBIX, JEUCTBUTEIBHBIX U
palOHANIbHBIX YHCET
P6 CummMmeTrpuyeckue CumMeTpryecKrue MHOTOYJIEHBI 6
MHOTOYJICHBI
PyGex 4 Kontponbnas padota No2 | 2
3 cemecTp 30
P7 | AnreGpanueckue ['pynnel. Bunger rpynm. CsoiicTsa | 2
CTPYKTYpPbI rpyIn I"'omomoppuzm u
nzomopdusm rpynmn. [loarpynms
[{uknuyeckne NoArpymnmnsl U rpynnsl | 1
Cmexnbple kiaccel. Hopmanbabie | 2
nenuren. dakrop rpymnma
Konsna. Tlogkomnsia. M3omopdusm | 1
KOJIEI
[Tons.  Tlommoms.  M3omopdusm | 2
TIOJIEH.
Py6ex 5 2
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P8 Jluniinpie Jluneiinbie MPOCTPAHCTBA. | 6 4
MIPOCTPAHCTBA [loanpocTpaHcTaa.
P9 | Jluneiinbie JluHeliHbple omepaTopbl BEKTOPHBIX | 4 -
OTIepaTOPbI MIPOCTPAHCTB.
P10 | EBKIMIOBEI EBKIMAOBHI MpOCTpaHCTBA 2 -
MIPOCTPAHCTBA
P11 | KBanpaTuunsie [ToHsiTHS KBaAPATUYHOMN (POPMBI. 2 -
bopmbl
y . |4 -
KanoHnuecknii BT KBapPaTHIHOMN
bopMBL.
Py6exx 6  KontpompHas pabota |2 -
Ne3

4.4 KOHTPOJIBHAS PABOTA (ns1s1 3a04H0ii (hopMbI 00yUeHHS1)

Y4eOHBIM TJIAHOM MPETyCMOTPEHBI 3 KOHTPOJIBHBIX PalOT: MO OJHOU B
KaKI0M cemecTpe. Llenb KOHTpOIBHBIX pabOT MPOBEPUTH 3HAHUS, YMEHUS U
HABBIKH PEIICHUA 3a]1a4, OCYIIECTBUTh KOPPEKIINIO 3HAHUN CTYJICHTOB.

Kontponbsnas pabora Ne 1(PyGex 2) mpoBoauTcss 10 TeMaM « MaTpuilsl u
onpenenutenn» U «CUCTEMbl JTUHEHHBIX YpaBHEHUI», KOHTpOJIbHAs paboTa No2
(PybGex 4) npoBoautcs 1o paszaenam S5 u 6, KOHTposibHbIe padoTa 3 (PybOexu 6)
npoBoasATca no pazaenam 8§ — 11. Jlns 3aounoit popmbl 0OydeHHs] KOHTPOJIbHAsS
pabota B 1 ceMecTpe mpoBOIUTCS MO pasaenaM 1-3, KOHTposbHas pabora BO 2
CEMECTpPE MPOBOAUTCS I10 pa3AesiaMm 4 u S, B TPETBEM CEMECTPE I10 pa3aesiaMm 7u 8.
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5. METOAUYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
MO OCBOEHUMIO INCHUIIJIMHBI
[Ipu npociaymmBaHuM JEKIMH PEKOMEHIYETCs] B KOHCIEKTE OTMEYaTh BCE
Ba)KHBIE MOMEHTBI, TEOpEMbI U (OPMYJIbl, JOKA3aTeIbLCTBO TEOPEM, CBOMCTB, Ha
KOTOPBIX 3a0CTpAET BHHMAHME TMpemnojaBarenb. llepex nekmueil HEOOXOAMMO
MOBTOPHUTHh MaTepual, BBIACIUTh HETOHSITHBIE MECTa B JIGKIIMH, YTOOBI OOCYAUTH
WX Ha 3aHATHUH.

[IpenogaBaTeneM 3ariaHUPOBAHO MPUMEHEHHUE HA JICKIIMOHHBIX 3aHSITHIX
TEXHOJOTHH KOJIJISKTUBHOTO B3aUMOJACWUCTBHS, rpymnmoBas ¢opma paboThI
oOyJaroluxcs Ha dTare MOBTOPEHHS MaTepHaa.

[IpakTuueckue 3aHATHS OyAYT MPOBOJUTHCS C MCIOJIB30BAHUEM PAZTUYHBIX
TEXHOJIOTUN (MHIUBUYATM3UPOBAHHOTO 00YUYEHUSs, TPYyNIOBOM (POpMBI 00yUeHNs)

JUis TeKylero KOHTpPOJsSI YCIEBAEMOCTH MO OYHOM (opme oO0yueHus
MpernoJilaBaTesieM HCIOIb3yeTCsl OaNIbHO-PEUTHUHIOBAas CHUCTeMa KOHTPOJs U
OLIEHKHM aKaJIeMUYECKOM akTUBHOCTU. [l03TOMYy HAacCTOSTENIbHO PEKOMEHIYEeTCs
THIATEJBHO TMpopadaThiBaTh MaTepHal JIUCHUIUIUHBI TPU CaMOCTOSITEIHHOU
pabote, y4acTBOBaTh BO Bcex (hopmax OOCYXKJEHHS W B3aUMOJICHCTBUSA, KaK Ha
JCKIUAX, TaK W HA NPAKTHUECKUX 3aHIATHAX B MEISIX JY4YIIETO OCBOCHUS
MaTepuaga W TOJY4YeHHs] BBICOKOW OIEHKA TI0 pe3yiabTaTaM OCBOCHHUSA
JUCITUTITHBI.

BrimonHenne camocTosTensHOW paboThl MOpa3yMeBaeT CaMOCTOSATEIBHOE
W3yYCHHE Pa3AesiOB IUCIUIUIMHBI, TMOATOTOBKY K KOHTPOJIBHOU paboTe

( 3aounas popma 0oO0y4yeHHs), MOATOTOBKY K pyOE€KHBIM KOHTPOJISIM ( OUHAs
dbopma 00yueHus) , MOATOTOBKY K 3K3aMEHY, MOJATOTOBKY K MPAKTHUYECKUM
3aHITHUSIM.

PekoMenayeMasi TpyJI0€MKOCTh CaMOCTOSITENIbHOM pabOTHI Mpe/icTaBiIeHa B
Tabnuie

PexomeHnayemblil pesKMM CaMOCTOSATEIbHOI Pa00ThI
Qunas popma o0yueHust

[nd Tpynoe
p Bunbl camoctosarensHoit padboTsl ctyaeHtoB (CPC) MKOCTb,
CPC 4achl
Cl ) )
C2 IToaroroBka K ayIUTOPHBIM 3aHITUSIM (MPAKTUYECKHUE 3aHATHS) 6
C3 [ToaroToBka k pyOexHOMYy KOHTpOJTO ( 110 1 yaca Ha KaXKblii 3
pyoex)
K ast pabota >4
Ca OHTpPOJIbHAS padboOT
C5 [ToaroroBka K ’K3amMeHy 81
Uroro: | 144
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3aounas ¢gopma o0yueHust

[nd Tpynoe
p Bunbl camoctosarensHoit padoThl ctyaentoB (CPC) MKOCTb,
CPC YacChbl
VYriryOlieHHOe N3y4YeHHUE Pa3aesioB, TEM JUCIHUILIAHEI JICKITAOHHOTO 144
Kypca:
- MHOrOwIEeHBI OT OTHOW MEPEMEHHOM. JleNMMMOCTh MHOTOUYJIEHOB
- CUMMETPUYECKNE MHOTOWIECHBI
cl |- JInHeWHbIE OTIEpaTOPHI
- EBKJINIOBBI ITPOCTPAHCTBA
-KBanpatuunsie hopmbl
o [ToaroToBKa K ayJUTOPHBIM 3aHATUSM (IPAKTUYECKHUE 3aHSATHUSA) 9
o 1 Jaca Ha KakJg0€ 3aHsATHE
3 [ToaroToBka k pyOe:xHOMYy KOHTpoOJIO ( 110 1 yaca Ha KaxKblii -
pyO6ex)
54
KoHTtposnbHas padota
C4
C5 [ToaroroBka K 3K3aMeHy 81
Uroro: | 288

6. @DoHJ OILIEHOYHBIX CpeaACTB AJd aTTeCTAIUH 110 JUCHUILIJIHHE

6.1.

HepequL OLICHOYHbLIX CPEACTB

1. Bbannvuo-peumunzosas cucmema KOHMPONS U OYEHKU aKaoeMudeckot
akmusnocmu ooyuarowuxcs ¢ KI'Y (015 ounoti goopmer 06yuenus)

2. [lepeyenb 60npocos K IK3AMEHAM.

3. 3aoanus ons pyodesicuvix konmponeti Nel,3,5( 015 ounoti popmvi 06yuenus)
4. Konmponvuas paboma Nel,2,3 — pybexcu 2, 4, 6 ( ona ounou ¢opmbi

0byuenus)

5. Konmponvuble pabomsl 07151 3a04HOU (hopMbl 0OVUEeHU.
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6.2. Cuctema 0a/UIbHO-PEHTHHIOBO OLIEHKH Pa00ThHI 00y4aIOUIUXCH 110

AUCIHUANIMHBI
No HanmenoBanue Conepxxanue
1 | Pacnipenenenue Pacnpeoenenue 6annoe 3a 1cemecmp IIpomesicym
0aJIJIOB 3a ceMecTp Mo OYHas
BUJIaM yueOHOM ammecmauyu
paboThI A
[Tocemenne | [Ipaktuuecku | PyGex 1 mo | Dx3amen
JEKIUH € 3aHITUs 21 6ammoB
1 Gamn 1 Gamn Py6ex 2
16-15 16-13 (KOHTpOJIbHAS
pabota) 110
21 6annoB
o 15 Hol3 o 42 30
Pacnpeoenenue b6annos sa 2cemecmp IIpomescym
ouHas
ammecmayu
A
[Tocemenne | IIpakTnuecku Pybex 3 DK3aMEH
JEKIUH € 3aHITHUs 1o 15 6amnos
1 Gamn 2 6ayn Py6Gex 4
KOHTPOJIbHAS
16-15 26-13 paGora Ne2
1o 14 6annos
o 15 o 26 o 29 30
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Pacnpeoenenue b6annos sa 3cemecmp IIpomesicym
OuHas
ammecmayu
A
[Tocemenue | [lpaktuuecku | PyGex 5 no | Dx3amen
JAEKUUN € 3aHATUA 15 Gamnos
1 6amma 2 Gamn Py6ex 6
(KOHTpOJIbHAS
16-15 20-13 paGota Ne 3)
10
14 Gannos
Hol5 o 26 o 29 30

Kpurepuii nepecuera
0aJIoB B
TPaJULIMOHHYIO
OILICHKY IO UTOTaM
paboThI B CEMECTPE U
HK3aMeHa

60 1 MeHee 0aJIOB — HE 3aUTEHO OLIEHKA 2

( HEeYIOBJIETBOPUTEIHHO)

61-73 Ganna 3a4yTeHO, OoricHKA 3 (YIOBJIECTBOPHUTEIIHHO)

74-90 Ganna — 3a4TeHO, OLIEHKA 4 (XOPOILIO)

91-100 6amtoB — 3a4TeHO, OIlEHKA 5 (OTJIIMYHO)
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Kpurepmnii nomycka x
MIPOMEKYTOUYHOU
aTTeCTallU Mo
TUCHUILIMHE (3a4eT,
AK3aMEH),
BO3MOKHOCTH
MOJIYYEHUS
aBTOMATHYECKOTO
3adera
(’K3aMEHAIIMOHHOM
OIIEHKH) 110
JTUCHUTUINHE

Jns  pgomycka K MPOMEXKYTOYHOM — arTecTalldd 10
JTUCIUIUIMHE 32 CeMecCTp oOydarouiuics JO0HKeH HaOpaTh Mo
UTOTaM TEKYIIEro W pyOEeKHOro KOHTposell He meHee 51
Oamma. B cnyuae ecnim oOydaroruiicss Habpan menee 51 Gara,
TO K aTTECTAI[MOHHBIM HUCIIBITAHUAM OH HE JIOMYCKaeTCsl.

JUist mony4yeHus sk3amMeHa  0e3 MpOBEIEHUs IMPOLETYpbI
MIPOMEKYTOUYHOM aTTECTalMd OO0yYaroleMycsi HEO0O0XOIUMO
Ha0paTh B XOJI€ TEKYIIEro U pyOEKHBIX KOHTPOJIEH HE MEHee
61 Oamma. B sTtom ciyuyae OamibHOW OLIEHKH, MOJTYy4aeMOMH
oOydJaronumcsi, omnpeaesieTcss Mo KOJIMYECTBY UTOT OasuioB,
HAOpaHHBIX UM B XOJI€ TEKYIIErOo W PYOEKHBIX KOHTPOJICH.
[Ipu sTOM, Ha ycMOTpeHHE TpernojiaBarens, OalibHas OleHKa
0Oy4arolerocss MOXET OBbITh TOBBIIIEHA 32 CUET IMOIYYCHHS
JIOTIOJTHUTENIbHBIX 0AJIIOB 32 aKaJIeMUYECKYIO aKTUBHOCTD.

OOyuaromuiics, UMEIOIUN MPaBO Ha MOJYYEHHUE OLIEHKU
0e3 MpoBeACHMs MPOLEAYpPhl MPOMEKYTOUHOM aTTecTalu,
MOXET TIOBBICUTh €€ MyTeM CJa4yd aTTECTal[MOHHOIO
ucneiTanuss. B ciywae mnonydeHuss oOydaroomumcs Ha
aTTeCTallMOHHOM wucnbITaHun 0 OamwioB  uTOr OaIbHOM
OLICHKH MO IMCUHUIJIMHE HE CHUKAETCS.

3a aKaJeMUYECKyl0 aKTUBHOCTb B XOJI€ OCBOECHHS
JTUCLUIIIAHBIL, y4acTue B y4eOHOM, HAay4YHO-
VCCIIEIOBATENIbCKOW, CIHOPTUBHOM, KYJIBTYPHO-TBOPYECKOU U
OOIIIECTBEHHON JESITENIbHOCTH O0y4YarlieMycss MOTYT OBbITb
HAYKCJICHBl  JIOMOJIHUTENbHBIE  Oawiel.  MakcumanbHOe
KOJMYECTBO JIOTIONHUTEIBHBIX OaJJIOB 3a aKaJeMUYECKYIO
aKTUBHOCTb cocTaBisieT 30.

OcHoBaHueM ISl TOJTYYEHHUS JOTOJHUTEIBHBIX OAIJIOB
SIBJISIFOTCSI:
- BBITIOJIHEHUE JTOTIOJHUTENBHBIX 3aJaHUi IO JUCHUIUIMHE;
JOTIOJTHUTENbHBIE OAJIIbI HAUMCIISIOTCS TIPENOIaBaTENEM;
- ydacTMe B TEUEHHE ceMecTpa B Yy4yeOHOU, Hay4yHO-

VICCIIEIOBATEIIbCKON, CIOPTUBHOM, KYJIBTYPHO-TBOPYECKOU U
oOuectBeHHOM nearenbHocTH KI'Y.
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DOopMBbI U BUBI
y4eOHOM pabOThI JIJIst
HEYCTICBAIOIINX
(BOCCTaHOBUBIITUXCS
Ha Kypce 00ydJeHus )
00yYarOIIMXCS IS
MOJTYYEHUS
HEJIOCTAIOIINUX OaJlJIOB
B KOHIIE cCeMecTpa

B ciydae ecnm kK MpOMEXyTOYHOH aTrTecTauu (PK3aMeHy)
HaOpaHa cymMma MeHee 51 6ama, oOydaromeMycss He0OX0IUMO
HaOpaTh HEIOCTAOIee KOJWUYECTBO OauioB 3a  CUeT
BBITIOJTHCHUS JOTIOJTHUTEIBHBIX 3aJJaHUM, 10 KOHIIA MMOCIICTHEH
(3aueTHOM) HEJEIN CEMECTpa.

JIukBumanmsi aKageMUYECKUX 3aJ0JKEHHOCTEH, BO3HHKIITUX
M3-32 PA3HOCTH B Yy4YEOHBIX IUIaHAX TIPH TEPEBOAC WIH
BOCCTaHOBJICHHH, MIPOBOIUTCS MyTeM BBITIOJTHCHUSI
JIOTIOJTHUTENBHBIX ~ 3alaHui, ¢opMa W 00bEeM KOTOPBIX

OIIPCACIIACTCA IIPCIIOAaBATCIICM.

6.3. Ilpouenypa oueHuBaHHUS Pe3yJIbTATOB OCBOCHUS JUCHUILIUHbBI
Py6exubie kouTponu Nel, 2.3, 4,5,6, mnpoBoasTcsi B GopMe KOHTPOIbHBIX U

MUCBMEHHBIX IMPOBEPOUYHBIX paboT. PyOex 1 comepxut 7 3aaHuid, KOTOpbIE

OLICHMBAIOTCA 10 3 Oaia Kaxblidl. Pyoex 2 - koHTposibHa padoTtaT Nel conepkut
5 3apanuii (1-4 3aganue oneHuBarotcs no 4 6amia, nociueaHee S 6awios). Pyoex 3
COJIEPKUT 5 3aJlaHui, KaKJ0€ oleHuBaercd 1o 3 6amia. Pybex 4 - KOHTpoJibHas
pabota Ne 2, conepxut 7 3alaHui, KaK10€ olleHuBaeTcs 2 6amna. Pyoex 5
COZIEPKUT 5 3a/laHui, KaXKJ10€ olleHnBaeTcs 1o 3 6amia. Pybex 6 ( KoHTpoJibHAS
paboTa) coepKuT 7 3aJaHni, KaX10€ OIleHUBaeTcs 1o 2 Oasa.

Ha xax b1l pyOesx 00y4aromuxcsi OTBOJIUTCSA BpeMs He MeHee 90 MUHYT.

[IpenonaBarenpb OLEHUBAET B Oajiax pe3yJbTaThl KaXA0ro CTyAEHTa 110
KOJIMYECTBY MPABWIBHBIX OTBETOB M 3aHOCUT B BEJJOMOCTh YU€Ta TEKYIIECH
YCIIEBAEMOCTH.

Dk3aMeH B 1 cemecTpe MpOBOAMTCS MO OMiIeTaM, B KOTOPBIX JIBa BOTIpOCa
TEOPEeTUUECKUX (KK OIEHUBAETCS /10 8 OaUoB) M J1BE 3a1a4u (10 7 6amios),
B 2 1 3 cemecTpax dK3aMeH MPOBOJUTCS 0 OuiieTaM B KOTOPBIX JIBa Bompoca (
OIIeHMBAIOTCS Kaxkpii o 10 6amioB u 3amava ( onenuBaetcst 10 6amioB).

Bpewms, oTBoaMMOe 00ydaronuMcs Ha SK3aMeHaIlMOHHOE 3a/1aHKe, COCTaBseT 1.5
aCTPOHOMHYECKHX Yaca.

Pe3ynbTaThl TEKYIIErO KOHTPOJISl yCIEBAEMOCTH, 3K3aMEHa 3aHOCSTCA
MpenojaBaTesieM B 3K3aMEHAIIMOHHYIO BEJJOMOCTh, KOTOpasi CAaeTcs B
OpraHU3allMOHHBIN OT/AEI MHCTUTYTA B ICHh JK3aMEHA, a TAKXKE BBICTABIISIIOTCS B
3aYETHYI0 KHIXKKY 00y4aromuMes.
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6.4. IlpumMepbI OLIEHOYHBIX CPEACTB MJIsl PyOe:KHBIX KOHTPOJIeH 1

IK3aMcEHa

Pyoex 1

1. BG&IONMHUTE OEHCTBUA:

(l+§ij(l—§ij+(2—i)2—3_l .
2 2 05 2 4-i

2. Haiitu neficTBUTENBHBIC X, ) ,eCITH

(2+3i)x—4y+(5-6i)y =8—2i.

1-1
3. Boruucnurs: 3| —— .
2i

4. 3anucaTh KOMILJIEKCHbIE YHCIIA Z,,Z, U B anredpandeckoil Gpopme:

( 7 ! ! 7 j
a) ;=2 cos—rm+isin—x
6 6

6) 2, = 2(005(‘ %] " iSin[_ %B

5. Haiitu reomMeTpuueckoe penieHne CUCTEMbl HEPaBEHCTB:
lz—(2-3i) <3,
a)

T T
T cargz<-Z
4 - AEEETY

|z - 2i| >3,
0)

O<argz£%

6. Pemmts ypaBHenne: Sx* =—125.
7. Hath onpeaenenue rpynnsl. [IpuBectu npumep.

Pyb6ex 2. ( KourposabHasi padora Nel)
1. Peumuth CHUCTEMY JIMHENHBIX YpaBHEHUU
5x1+4x2 —3x3 +2x4 =1,
4x1—5x2 +2x3 —3x4 =1,
6x1+13x2 —10x3—7 X4 =3,
2x1—23x2 +12x3 —13x4 =-5,

X1+9X2 —5X3+X4 =2.

METOI0M

l"aycca:
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v _ 2
2. Haiitn sHauenue MHorounena f(x) or wmarpuusr A. J(X)=x"—2x+3

1 0 2
A=|1 -1 3

3 0 -1
2x, +7x, +5x; =2,
x +4x, —x; =5,

3. Pemmnts cHcTeMy B MAaTpHUHOI (opme: (o%1 T 5% T4x =1.

3Ix+4y+T7z=-1,
—2x+5y—-3z=1,

4. PewmTb cucteMy 1o mpasmny Kpamepa: (0% — 6y +11z=-3.

3 4 6 7
1 -2 3 4
5. Beraucnute onpenenuTenb .
5 -1 2 4
8 7 1 5

Py6e:x 3

1. Haiitn HanOoapIINM AETUTEIs MHOTOUYWICHOB f (X) B ¢(X) C IIOMOIIBIO
anroputMa Epkimna: f(x) = x* +x® —3x® —4x -1, o(X) = x> +x* —x—1.
2. ITonmp3ysce cxemon ['opHepa, paznenuts MHOTOWIEH f(X) Ha JIMHENHBIN JBY4YJICH
X —C W HaWTH 3Ha4Ye€Hue MHorouwieHa f(Xx) mpu x =c:
f(x)=x*—-2x>+4x*> -6x+8, c=1.
3. Halitu KpaTHOCTB KOpHSA X, 11 MHOrowieHa f(x).
f(X) = x> —8x* +25x® —38x* +28x -8, X, =2.
4. nonw3yscek cxemoil ['opHepa, pa3noxuTs MHOrouieH f(X) MO CTENEHsIM X —cC .
Haittu 3Hauenns MHorouneHa f(X) u ero npom3BOJHBIX IIPU X =C.
f(X) = x* +3x® —4x* +6x -5, c=-2.
5. Pa3noxute Ha npocTeime Apodu JaHHYIO PAlMOHATBHYIO JPO0k:
X =3x +2x> —x+5
(x +2)

Py0e:x 4 (koHTpOIbHAN padoTa Ne2).

1. Pa3ioXwuTh Ha HEMPUBOAMMBIC MHOXHTenH Hax momamu C u R: f(x) = x* +
16.

2. TlocTpouTh HOPMHUPOBAHHBIE MHOTOWICHHI HAWMEHBIEH CTEICHW HaJ
nonsmu C u R, umerorue KopHA Xy = 1, Xg4=-1.

3. Pemmtb HemoHOE KybHYecKoe ypaBHeHne X + 9X — 26 = 0.

4. Permmts MeronoM Deppapu ypasHeHue 4-ii cremenn: X* + 3x° + 5x% + 5x +
2=0.
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N _ 3 a2
5. Haiitu panmonansubie Kopau MHOTOWIeHa: f(X) = X° —6x° + 15x — 14.
6. HaiiTi 3HaueHHE CHMMETPUIECKOTO MHOTOUYJICHA

f(X1,X2,X3) = X?1 (X + X3) + X% (X1 + x3) + X% (X1 + Xp) OT KOpHEH ypaBHEHHUS

X2 x?—4x+1=0.

7. OcBoOOANTHCS OT UPPALMOHATBHOCTH B 3HAMEHATENE IPOOu:
T _at+l
1) 1-42+42 2)" a’+a-1 e @ — xopens ypasHenus: X —7=0.
PyGex 5

1. IIpoBeputh sBIsETCS MM AAJAWTHUBHOM TI'PYNIIOM MHOYKECTBO MAaTPHIL

BHIA , e aeR
0 a

2. Hoxaxwure, uyto ecimu ¢ :G—F — romomopdusm rpynmel G Ha rpynmy F u

npu 5ToM rpynna G KOMMyTaTHBHA, TO U Tpymima F KoMMyTaTuBHA.

3. Jloxaszats, uto MHOXectBo A = {a=8k / k € Z} ectb moarpymma
aTUTUBHOM TPYIIIbI HEIBIX YHCEL.

1 2 3 4

4 312

4. HaifTu mopsAoK 3JIeMeHTa ( j CUMMETPUYIECKOU TPYIIIBI Sy.

5.BeisicHuTh, 00pa3yeT 1 KOJbII0, T0JI€ MHOXKECTBO MATpPHII BUIA % a , TIIe
Va,beQ

Py6ex 6 (KonTpoabHasi pabora Ne3)

1. Boiicauth 00pa3yer M  MHOXKECTBO BCE€X BEKTOPOB N — MEPHOTO
MPOCTPAHCTBA, Y KOTOPBIX KOOPJAUHATHI C YETHBIMU HOMEpPAaMH PaBHBI HYIIIO,
noapoctpanctso R'.

2. Haiitu maTpuiy nepexomaa ot 6asuca (€) k 6asucy (f):
e, =(1,0,1) fi=3,4,-1)
e,=(0,1,2)  f=(23-1)

e,=(237)  fi=(4.8-3)
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3. Haiitu 0Ga3uc u pasMepHOCTh MOJNPOCTPAHCTBA PEIICHUN OJHOPOJIHOU
2x, +x, —3x;+5x, =0,
3x, —2x, +x; —3x, =0,
x, +4x, —Tx; +13x, =0,

o o + -1 +1 =0.
CHUCTCMBbI IMHCHUHBIX YPaBHCHUH 3%+ 5%, =10x, +18x, =0

4. Jluneiinbiii onepatop ¥ B 6asuce (e) uMeet MaTpuiy A.

4 —2 -1
A2 =|-1 3 -1}
y 1 -2 2
Haiitu marpumy storo omepartopa B 0asuce (f), ecmm
e, =(1,0,1) 7=03,4,-1)
e, =(0,1,2) 7=(2,3,-1)
e, =(2,3,7) fi=(4,8,-3)

S.IIpoBepuTh JNHHEHHYIO HE3aBUCUMOCTh M OPTOTOHAIU3UPOBATH CHUCTEMY
BeKTOpoB: % = 1-112);a, =112,-1);a, =(2,0,3,2).

6.ITo kpurepuio CHIbBECTPA IPOBEPUTD, SBISCTCS U KBagpaTHdHas A( X,y)= X;°
X1 X244 X1 X3+ X,” 3HAKOOIPEICICHHOM.

7. Haiftu Bce coOCTBEHHBIE 3HAUYCHHS M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO

3 1 -3
oreparopa ¢, 3aJaHHoro matpunet A=|3 1 -1].
2 -2 0

IIpuMmepHas koHTpoOJIbHas padora (1 cemecTp) AU 3204HOM GOPMBI

o0y4eHmus.

1. BBITOIHUTE AEHCTBUL:

2. Haiith nelicTBUTEIBHEIE X,y ,SCIIH
(2+3i)x—4y+(5-6i)y =8—2i.

3. Bpruuciaure: 3 /lz;l )
1l

4. 3amnucarb KOMIUIEKCHBIC YHCIIA z,,z, U B alireOpanyeckon popme:
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7 LT
a) z,= Z(COS—E-HSII']—HJ
6 6

6) z, = Z(CO{_ %] ”Si“(_ %B

lz—(2-3i) <3,
5.Haiitn reomeTprUYeCKOE PEIIEHUE CUCTEMBI HEPABEHCTB: { ju
——<argz<——
4 6
6.Pemuth ypaBHeHHE: Sx* =-125.
7.Pemintp CUCTEMY JIMHENHBIX YpPaBHEHUU METOZOM lNaycca:

5X1+4X2 —3X3+2X4 =],
4x1—5x2 +2x3—3x4:—1,
6x1+13x2 —10x3—7 X4 =3,
2X1—23X2 +1 2X3 -1 3X4 =-b,

x1+9x2 —5x3+x4:2.

8.Haiftn s3Hauenne wMuorownena f(x) or wmarpumpl A. J(X)=x"—2x+3
10 2

A= {1 ~1 3 }
30 -1

9.Pemuth cucteMy B MaTpu4HOU (hopme:

2x, +7x, +5x; =2,
x, +4x, —x; =5,
3x, +5x, +4x; =1.
X+4y+7z=-1,
10.Pemuts cucremy no npaBuity Kpamepa: {—2x+5y -3z =1,
5X—-6y+11z =-3.

3 4 6 7
1 -2 3 4
11. Beruucnure onpeaenuTenb :
5 -1 2 4
8 7 1 5

IIpumepHasi KOHTpPOJIBLHasI padoTa (2 cemecTp) A 3209HOH (OPMBI

00y4eHus.
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1. [Tonw3ysack cxemoit 'opHepa, pa3aenuTs MHOTOUIEH f(X) Ha JIMHEHHBIN ABYUYJICH
X —C ¥ HaWTH 3HaYeHne MHorowieHa f(X) mpu x =c:
f(x)=x"—-2x>+4x*> -6x+8, c=1.
2. HaliTu KpaTHOCTb KOpHS X, AJis MHOrounaeHa f(x).
f(x) = x> —8x* +25x® —38x* +28x -8, Xy =2.
3. mosb3ysick cxemoit ['opHepa, pa3noxuTs MHOrousieH f(X) MO CTENEHSIM X —C .
Haiitn 3HaueHust MHOrowieHa f(X) U €ero NpOU3BOJHBIX MIPU X = C.
f(X) = x* +3x® —4x* +6x -5, c=-2.
4. Pa3noxuTh Ha NpocTelie IpoOU TaHHYIO PAIIMOHAIBHYIO JPOOb:
x° =3x" +2x> —x+5
(x +2)

5.Pa3noXuTh Ha HEMPHBOAMMbIC MHOXHTEH Hax momsmu C u R: f(x) = x* +
16.

6.ITocTporTh HOPMHUPOBAaHHBIC MHOTOWICHBI HAWUMCHBIICH CTENECHU Haj
nonsvu C u R, umerommue KOpHHA Xpp = 1, X34 =-I.

7 Haiitn panpoHaisHbie Kopai Muorownena: f(x) = X° —6x* + 15x — 14.
IIpumepHasi KOHTPoOJIbHAsI paboTa (3 cemecTp) AJIs 32049HOI GOPMBI
00y4eHus.

1. IlpoBeputsb sBASAETCS I AJAJUTUBHOM TPYNION MHOKECTBO MaTPUIL

o o)
BHIA , e aeR
0 a

2. Hoxaxwute, uto ecnu ¢ : G—F — romomopdusm rpynmel G Ha rpynmy F u

npu 3ToM rpynna G KOMMyTaTHBHA, TO U Tpymmna F KoMMyTaTuBHA.

3. Jlokasath, uto MHOkecTBO A = {a=8k / k € Z} ects moarpymmna
aITATUBHOM TPYTIIBI HEJIbIX YUCEIT.

1 2 3 4

4 312

4. Haiftu nopsiAoK >J1eMeHTa [ j CUMMETPUYECKON TPYIIIbI Sy.

(a b]
5.BeIsicHUTB, 00pa3yeT JIu KOJIbII0, IT0JIE MHOXKECTBO MATPHI] BU/Ia 5 a , TIe

Va,beQ
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6.BrIsicHUTE 00pa3yeT Jin MHOKECTBO BCEX BEKTOPOB N — MEPHOTO TIPOCTPAHCTBA,
y KOTOPBIX KOOPJUHATHI C YeTHBIMA HOMEPaMHU PaBHBI HYJIIO, ITOAIPOCTPAHCTBO
Rn
7.Haiitun matpuiy nepexona ot 6asuca (e) k 6asucy (f):

e, =(1,0,1) 7 =(3,4,-1)

—

e, =(0,1,2) £ =(2,3,-1)

—_

e, =(2,3,7) 7i=(4,8,-3)

8.Haiitn 6a3uc u pa3MepHOCTH MOIPOCTPAHCTBA PEIICHUA OJHOPOHON CHCTEMBI
2x, +x, =3x; +5x, =0,
3x, —2x, +x, —3x, =0,
x, +4x, —Tx; +13x, =0,

JIMHEWHBIX YpaBHCHUH 3% +5x; =10x, +18x, =0.

1 cemecmp
Ilpumepnuie sonpocwt K IK3ameHy

1. TlousiTe OMHApHON aire0pandyecKoi oneparum.

2. CmoiicTBa OMHapHOU anredpandeckoi oneparuu . [Ipumepsr.

3. Ilonatne anreOppl Kak MHOXECTBA C alreOpaMvdecKUMU  OTEPAIHSIMHU.
[Ipumepsr.

4. Tpynmel. [Ipumepsi.

5. Ompenenenrie u MpUMeEpbI KOJIEIl.

6. Omnpenenenue nois. [Ipumepsi.

7. Anrebpanyeckas popmMa KOMIUIEKCHOTO 4ucia. JIeMCTBUS HaJl KOMIUIEKCHBIMHU
YyycjaaMy B areOpandeckon popme.

8. Tpuronomerpuueckas ¢opmMa KOMIUIEKCHOTO YKCTIA.

9. JleiicTBUS HaJa KOMIUIEKCHBIMM 4YHCJIaMU B TPUTOHOMETpUYECKOU (opme
(YMHOXKEHUE U JIETICHUE).

10.Bo3BeneHne KOMIUIEKCHBIX YKCeN B LIeNyIo creneHb. dopmyna Myaspa.

11.M3Bneuenue KOpHEH N-Oi  CTENMEHM M3  KOMIUIEKCHBIX  4YHCeNl B
TPUTOHOMETpUUYECKOU (hopme.

12.JIByunieHHbIE YpaBHEHUS.

13.ITokazarenbHas (hopmMa KOMILUIEKCHOTO YHCTIA.

14 Martpunpsl. Onepannii Ha MaTPULIAMU U UX CBOWCTBA.

15.IlepectaHOoBKH W3 N 37I€MEHTOB. YHWCIO MMEPECTAaHOBOK W3 N 3JIEMEHTOB.
WNuBepcuun. UeTHple M HEYETHBIE NIEPECTAHOBKU. TeopeMa O TPAHCHO3ULMIX B
IIEPECTaHOBKAX.
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16.IToacTaHOBKH N-0M CTENEHU.

17.0npenenenue omnpenenuress N-ro mopsaka. Onpenenurend 2-ro U 3-T0
MOPSIJIKOB.

18.CBoiicTBa, BbIpaKarolIMe JOCTATOYHBIE YCIIOBUS PABEHCTBA OMPEIETUTEINS
HYJIIO.

19.Ilpeobpa3zoBanusi HajJ CTPOKAMU OIpPENEIUTENs, HE BIHUSIONME HA €ro
BEITUYUHY.

20.1TpeobpazoBanus HaJ CTPOKAMHU OTIPEICTUTEIS, BIUSIONINE HA €T0 BEJIMUNHY.

21.MuHOpHI 1 anredpandeckue TOMOTHEHHUS.

22.Teopema 00 ompemenuTese, B KOTOPOM BCE AJIEMEHTHI KaKOW-IHMOO CTPOKH,
KpOME OJIHOTO, pPaBHBI HYJIIO.

23.Teopema O pa3OKEHUH OIPEACIUTENS MO JIEMEHTaM CTPOKU WJIU CTOJIOIA,
CJIEJICTBUE U3 HEE.

24.00paTHast MaTpHIla, €€ BHIYUCIICHHE.

25.MatpuyHbie ypaBHEHUSI.

26.CucTteMbl TMHEWHBIX YpaBHEHUHN. DJIeMeHTapHbIe TPEoOPa30BaHUS CUCTEM.

27 .Pemienue cucteM JTUHEHHBIX ypaBHEHUI MeTo10M ["aycca.

28.Pemenne cucteMbl N TUHEHHBIX YpaBHEHUI C N HEM3BECTHBIMU B MATPUYHOM
BHUJIC.

29.1IpaBuio Kpamepa.

30.Apudmerrdaeckoe N MEpHOE IPOCTPAHCTBO.

31.Jlunelinas 3aBUCUMOCTh M HE3aBHCUMOCTh CHCTEMBI BEKTOPOB

32.CRoiicTBa TMHEH 3aBUCUMOCTH.

33.0cHoBHas Teopema O JIMHEWHOW 3aBUCUMOCTH.

34.PaHT CUCTEMBI BEKTOPOB.
35.PaHr MaTpHUIIbl ¥ €0 BEIYHCIICHHE.
36. MccnenoBanue cucTeMbl IMHEHHBIX ypaBHeHHH. Teopema Kponekepa-Kanemnu
37.0mHOpoAHAsT cHUCTEMa JIMHEWHBIX YpaBHEHHU. YCIOBHE CYIIECCTBOBAHHS
HEHYJIEBOT'O PELICHUS.
38.BbIpokJieHHBIE UM HEBBIPOKAECHHbIE  MaTpullpl. OOpaTHas  Marpula.
Brruucnenne oOpaTHON MaTPHIIHI.
Cemecmp 2
Ilpumepnioie 6onpocwt K IK3aMeHY.

1.KoJ1b110 MHOTOWJIEHOB OT OAHOTO HEU3BECTHOT'O HAJ MOJIEM.

2. JleneHue ¢ OCTaTKOM MHOT'OYJIEHOB HaJ rnojeM. TeopeMa o JeIeHUur ¢ OCTaTKOM
MHOTOYJIEHOB HaJ MOJIEM.

3.JlenMMoCcTh MHOTOWICHOB, CBOMCTBA JIETUMOCTH.

4 HOJI 1ByX ¥ HECKOJIBKUX MHOTOWICHOB. Anroput™ EBkiuja.

5.B3anMHO pocThie MHOTOWIEHBI M MX CBOMCTBA.

6./lenenne MHOTrOWICHa Ha JIMHEHHBIN ABywIeH. Cxema ['opHepa.

7.Teopema be3y, cieacTeue u3 Hee.

8.Kopuu MHorounena. Yucno KkopHel MHOTOUJIEHA 71 CTETEHHU.
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9.IlpuBoaMMBIE U HEIPUBOAMMBIE MHOTOUJIEHBI HA/Jl TIOJIEM.

10.CBoiicTBa HENIPUBOAUMBIX MHOTOUJICHOB.

11.Teopema 0 pa3noOKEHWH MHOTOYJIEHA B MPOU3BEJCHHE HEMPHUBOJIMMBIX Haj
M0JIEM MHOT'OUYJICHOB.

12.1TIpousBonHas MHOrouseHa. Teopema o K-KpaTHOM KOpHE MHOTOYJICHA.
13.®opmyna Teiinopa. Cxema BBIUHCICHHS 3HAYEHUH MHOTOYJIEHAa U €rO
MIPOU3BO/IHBIX.

14.AnreOpanyeckas 3aMKHYTOCTh IIOJII  KOMIUIEKCHBIX uuncen. (CBoiicTBa
MHOTOWIEHOB HaJl OJIEM KOMILUIEKCHBIX YHCE]L.

15.MHorouIeHbl HaJ MOJeM ACUCTBUTENbHBIX yuced. ConpskKeHHOCTh MHUMBIX
KOpHEH MHOTOYJIEHA C IEUCTBUTENBHBIMU KOA(DPUITHEHTAMU.

16.PaznoxkeHne MHOTOUYJieHA Ha HENPUBOJAMMBIE MHOXKUTEIM HaJ TOJIeM
JNEWCTBUTEIbHBIX YHCEIL.

17. ®opmynsl Buera.

17 Kputepuii Dit3eHIITeHHA.

18.1lenbie U panmoHaNIbHBIE KOPHU MHOTOYJIEHA (TME€pBOE€ HEOOXOAMMOE YCIIOBHE
CYILIECTBOBAHMS PAllMOHATBHBIX KOPHEH, IOCTATOYHOE YCIOBUE).

19.1lenpie U panMoHaNbHBIE KOPHH MHOTOWIEHa (BTOpOE HEOOXOAMMOE YCIOBHE
CYILLECTBOBAHHMSI PAllUOHAIBHBIX KOPHEH, TOCTATOYHOE YCIOBHE).
20.Pa3pemmmMoCTh ypaBHEHUHN N CTENEHU B paiUKAIAX.

21. Pemenne ypaBaenuu 3 crenenu. @opmynsl Kapnano.

22. Pemienue ypaBHeHun 4 crenenu merogom deppapu.

23. MHOroujieHsl OT N HEU3BECTHHIX. [[eMCTBUS HAJT HUMH.

24. Jlexcukorpadudaeckoe npeacTaBIeHUe MHOTOWIEHA OT N IEPEMEHHBIX.

25. CuMMeTpruuecKrue MHOTOWICHbI. OCHOBHBIE CHMMETPUYECKUE MHOTOUJICHBI.
26. OcHOBHas TeOpEMA O CAMMETPUUECKUX MHOTOUYJICHAX.

27.CneacTBUs U3 OCHOBHOM TEOPEMBI O CHMMETPUYECKUX MHOTOUJICHAX.
28.Anrebpandeckre M TPaHCICHACHTHBIC YKCIa Haj mojieM P

29.MuHUMaTbHBII MHOTOWIEH alredpandeckoro yncia Haj nojiem P

30.CBolicTBa MUHUMAJIBHOTO MHOTOYJIEHA.

31. UppauuuroHanbHbie anreOpandecKkue 4ucia

32.IIpocroe pacumpenue nossi. CTeneHb 3JeMeHTa Hajl MOJIEM.

33. Teopema 0 CTpOSHHUH MPOCTOTO AITEOPANIECKOTO PACIIUPEHUSI TIOJIEM.
34.0cBobO0OXKIEHNE OT alNredpandeckoil HpparMoHaIbHOCTH B 3HAMEHATENE APOOH.
[Tpumep.

3 Cemecmp
Ilpumepnvie sonpocwl K IK3ameHy

1.0Onpenenenve u npumepsl rpyrn. CBOKWCTBa TPYIIL.
2.OKBUBAJICHTHOCTH JIBYX OIPEEICHUN.

3.IMoarpynna. Kpurepuii noarpynmnsl. [Tpumepsr.

4. IMknu4ecKue noArpymnisl, IPUMEPBI.
5.[Huknuueckue rpynmnsl, npuMmepsl. [Topsaok anemenra.
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6. Teopema o0 opsIKE HUKIMYECKOU TPYIIIBI.

7.T'omomopdusmbl  rpynn.  Ilpumepsr  M3zomopduszm  rpymm.  CoiicTBa
nzomopduszma.

8. Teopema 06 nzoMopdhur3Me NMUKINISCKUX TPYIIIL.

9. Teopema Komn.

10. CmexubIe k1acchl o noarpymnmne. Teopema o pa3OueHun.

11. Paznoxenue rpynmbel mo noarpynne. Teopema Jlarpamxka. CrnenctBus u3
Teopemsl Jlarpanxa.

12. HopmanpHbIE AETUTENH.

13. ®akroprpymma. CBoicTBa (aKTOPTPYIIIL.

14. Onpenenenre v NpuMepbl KOJIEL.

15. CpolicTBa Koewn.

16. KoJb110 KJ1aCCOB BBIYETOB.

17. T'omomMopdu3MBbI KoOJIE.

18. Tumel kosnern. O6macTh HETOCTHOCTH.

19. Uzomopdusm koserr.

20. Onpenenenue u npumepsl noyneit. CBoiicTBa mojiei.

21. Ynopsimo4eHHbIE HOJIA.

22. lToanone. ITpocToe mone. XapakTepucTUKa MoJsl.

23.0npenenenne U MPUMEPHI JIMHEHHBIX MPOCTPAHCTB.

24 JluneiiHas 3aBUCUMOCTH BEKTOpPOB. CBOICTBA TMHEHHOMN 3aBUCHMOCTH.
25.Pa3mepHOCTh 1 0a3uC THHEHHOTO MPOCTPAHCTBA.

26KoopauHaTel BEKTOpa B 3aJJaHHOM Oa3uce.

27 .3oMopdhu3M JIMHEHHBIX TPOCTPAHCTB. TeopeMbl 0 n30MOopPu3Max JTUHEHHBIX
MPOCTPAHCTB.

28.IloanpocTpaHCcTBO IMHEHHOTO MpOocTpaHcTBa. KpuTepuii moAnpocTpaHCTRa.
29.JIuneitHas 000JI0YKa U PAHT CUCTEM BEKTOPOB.

30.Ilepecedenne u cymma moANPOCTPAHCTB, MpsiMasi CymMa.

31.Panr maTpuiibl, BEIYUCIEHUE PAHTA MATPHIIHL.

32.JluneitHbie OomepaTopbl BEKTOPHBIX MPOCTPAHCTB, MX 3aJlaHWe MaTpHUIlaMHU.
33.00pa3, panr, sapo u aedeKT IMHSHHOTO OTepaTopa.

34.JleiicTBuUs HaJ JIMHEWHBIMU OTIEPATOPAMH.

35.Matpuiipl onieparopa B pa3iWyHbIX Oa3ucax.

36.Co0cTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS.

37.XapakTepuCTUYECKUI MHOTOUJIEH JJMHEHHOTO OIepaTopa.

38.ANropUT™M NpUBEICHUSI MATPUIIHI K JUATOHAIBHOMY BHUTY.

39.EBKIIMIOBBI  BEKTOpPHBIE TIPOCTpPAHCTBA (ompeneneHne u npumMepsl). CBoiCTBa
CKQJISIPHOTO MPOW3BEICHHUS.

40.[lnmHa BEKTOpA U yTroJI MEKy BeKTopamu. HopmMupoBaHHBIC BEKTOPHI.
410pTOHOPMHUPOBAHHBIE 0A3MCHI, MPOIECC OPTOTOHATU3AIINN.

42 KBagpatuuHoil popMbl. 3anuch KBAAPATUYHON (POPMBI B MATPUUHOM BHU/IE.

43.TlpeoOpazoBanue KBaJApaTUUYHOW (OPMBI C TOMOIIBIO JIMHEHHON 3aMEHbI
NIEPEMEHHBIX.
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44 PanT KBaJipaTUUHON (POPMBI.

45. Meron Jlarpanxa nmpuBeIeHUs KBaIpaTHUHON POPMBI K KAHOHUIECKOMY
BUJLY.

46.3aKOH WHEPLIUU KBaIPATHUHOUN (POPMBIL.

47.3HakoonpeeneHnble kBaapaTuunbie popmel. Kputepuii CunbBecTpa.
6.5. ®oH/ OLICHOYHBIX CPEICTB

[lonublid OaHK 3alaHAid U1 TEKYLIETOo, pPYOEXKHBIX KOHTPOJEH H
MIPOMEXKYTOYHOM aTTECTAMM M0 AUCHUIUIMHE, TOKAa3aTelnu, KPUTEPHUM, IIKaJbI
OLICHUBAHUA  KOMIICTCHIIMM, METOJMYECKHUE  MaTepuasbl,  OIPEHEIAIoNIe
IpoLEAYpbl OLICHUBAHUS OOpPA30BaTENbHBIX PE3YJIbTATOB, NMPUBEIACHBI B y4eOHO-
METOANYECKOM KOMILIEKCE IUCIUIIIIUHBI.

7. OCHOBHASA 1 JOINIOJTHUTEJIbHASA YYEBHAS
JINTEPATYPA
7.1. OcHOBHas y4yeOHasl JIUTEPATypa

1.BBenenne B anreopy. Yactb 1. OcCHOBBI anreOpbl [DIEKTPOHHBIN pecypc|
YueOnuk  By3oB. /Koctpukun AWM. - 2-e wu3ng., wWcmpaBia. —
M.:OU3MATIINT,2003. — 272 c. — HJocryn u3 9bC « KOHCyJIbTaHT CTyJIEHTa»
2.Jluneitnas anreOpa B Bompocax W 3agadax [DJIeKTpoHHbIA pecypc] :YueO.
[Tocobue / [Ton pen. B.®. byry3oBa. -— 2-¢ wu3m., wuUCOpaBl. —
M.:OU3MATIINT,2002. — 248c. — Joctyn u3z 9bC « KoHCynbTaHT CTyaeHTa»

7.2. JlonoJIHUTEJIbHAS JINTEPATYypa

1.Anrebpsianueckue CTPYKTYpbl U UX MIPUWIOKEHU [IIEKTPOHHBIN pecypc]
/3s6nmumena JI.B.,Kopa6ensmmkosa C.10O., Ky3nernora 1.B., Tuxomupos C.A.

— Apxanrensck : UJ[ CADY, 2015.- 169c. . — Hoctyn u3z 9bC « KoHcynbTanT
CTYJEHTa»
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8. YHEBHO-METOJAUYECKOE OBECIIEYEHHE
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIINXCA

1. JlorunoBckux JI.M., Terimyk JI.LH. MHorounensl. Metoanueckue
yKa3aHUs U MaTepuabl JUIsl IPAaKTHUYECKUX 3aHATHI 10 anredpe co cTyAeHTaMu
cnenuanbHoct 010100 Matemartuka. — Kypran, M3a-8o KI'Y, 1999 1.

2. JlykepbsinoBa E.A. JluneiiHble mnpocTpaHcTBa.  Matepuanbl Jyis
NPAKTUYECKUX 3aHATHA W CaMOCTOATENBbHON padOThl CTYJEHTOB (paKyiabTeTa
«EcTecTBEeHHBIX HAYK M MAaTEMaTUKW» (Ha MpaBax PyKOIHCH).

3. JlykeppsiHoBa E.A. JluneiiHble omepaTopshl. Marepuanel s
MPaKTUYECKUX 3aHATUA U CaMOCTOATENBHOM pabOThl CTYJIEHTOB (akyibTeTa
«EcTecTBeHHBIX HAYK U MaTeMaTUKW» (Ha MpaBax PyKOIUCH).

4. laraeix O.H. Anrebpa (Yacte 1). Marepuanbl sl MPaKTUYECKUX
3aHSATUN U CAaMOCTOSITEIbHOU paboThl CTYICHTOB (akyabTeTa « MaTeMaTuku u
uHdopmalmonHble TexHosnorui» Hanpasienuit 010100 «matemartuka», 050100
«Ilenarornueckoe oopasoBanue» npopuib «MaTemaTuueckoe 00Opa3oBaHUEy. —
Kypran, U3n-so KI'Y, 2014

5. arueix O.H. Anrebpa (Yacte 2). Martepuanbl sl MPaKTUYECKHUX
3aHSATUNA U CaMOCTOSITEIbHON paboThl Jjisi cTyAeHTOoB Harpasienuit 010301 u
44.03.01. — Kypran, U3n-so KI'Y, 2015

6. llaraerx O.H. Anre6pa (Yacte 3). Marepuansl Ui MPaKTUYECKUX
3aHATHI U CAaMOCTOATENBbHON paboThl CTYJEHTOB (aKkynbTeTa «MaTeMaTuKu H
uH(popmanmonHsie TexHoJorui». — Kypran, M3a-so KI'Y, 2016

7. Warueix O.H. I'pynnei. Konsna. Ilons. Metonuyeckue ykazaHusi u
MaTepuaibl g TPAKTUYECKUX 3aHATHH 1o anredpe co CTyAeHTaMu
cnennanbHocT 010100 «maTemarukay. — Kypran, U3a-so KI'Y, 2012

9.PECYPCBI CETU «<MHTEPHET»,
HEOBXO/IMUMBLIE I OCBOEHUA INCIUITINHBI

HuTepHer-pecypce Kparkoe onucanue

[Topran sBJIIeTCA COCTABHOM YaCThIO
denepanpHoTO MopTana "Poccuiickoe
obOpazoBanue". ConepKUT pecypchl U
CCBIJIKM Ha PECypCHI 110 €CTECTBEHHO-
Hay4YHBIM JUCHHILTHHAM ((pu3uKa,
MaTeMaTHKa, XUMUSI ¥ OUOJIOTHS).

http://en.edu.ru/

@enepanbHblil opTan «Poccuiickoe

http://www.edu.ru/
00pa3oBaHUE)

Caitt MoCKOBCKOTO
http://www.msu.ru rOCy/IapCTBEHHOTO YHHUBEPCUTETA UM.
M.B.JlomoHOCOBa



http://en.edu.ru/
http://www.edu.ru/
http://www.msu.ru/

34

10. ”TH®OPMAIMOHHBIE TEXHOJIOI'MHU, ITPOTPAMMHOE
OBECIIEYEHUME U HTHOOPMALIMNOHHBIE CITPABOYHBIE
CUCTEMBI

1. OBC «Jlanb»

2. OBC «KoHcynbTaHT cTyAeHTa»

3. OBC «Znanium.comy

4. «["apaHT» - CIIpaBOYHO-TIPABOBAs CHCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIHUIIJIMHBI

MatepuanbHO- TEXHHYECKOE OOECIEYeHHE M0 pealn3ally JUCIUILINHBI
ocyulecTBisiercsi B cooTBeTcTBUM ¢ TpeboBanuss PI'OC BO mno pgaHHOM
00pa3oBaTeIbHOI MPOrpaMMe.

12. JJIAA CTYAEHTOB, OBYYAIOILIIUXCS C
UCITOJIB3OBAHUEM JUCTAHIIMOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOTI' M

[Tpu ucrosIb30BaHUMU HJIEKTPOHHOTO OOYUEHUS U IUCTAaHIIMOHHBIX
oOpazoBarenbHbIX TexHoJorui (qanee 20 u JIOT) 3aHSATHS TOTHOCTHIO WK
YACTUYHO MPOBOASATCS B pexkuMe oHaiiH. O0beM AUCLUUIIMHBL U pacipeeieHue
Harpy3Ku 1o BHjiaM paboT cooTBeTCTBYeET II. 4.1. Pacnipenenenue 6anos
COOTBETCTBYET 11.6.2 MO0 MOKET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpsl, B ciydae nepexona Ha 90 u JIOT B nponecce o0yuenusi. Pemenue
Kadenpsl 00 UCTIOIB3YEMBIX TEXHOJOTHUSX U CUCTEME OIEHUBAHUS JTOCTIKEHUH
o0yJaromuxcs MPUHAMAETCS C YYETOM MHEHUS BEAYIIETO MPENoJaBaTeNs U
JIOBOJIUTCA JIO CBEACHUS O0YyYaArOIINXCS
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[MTPMJIOKEHUE 1

AHHOTanus K pabodei mporpaMMe JUCIUILTAHBI
Anrebpa

o0pa3oBaTenbLHOM MPOTPaMMBI BEICIIIETO O0OPa30BaHUS —
porpamMmsel OakajiaBpuara
44.03.05 — Ileparoruveckoe oopa3oBanue (¢ AByMsl NPOQUIAMH NOATOTOBKH)
HanpasaenHnocts (mpoguis): MaremaTuka u pusuka

q)OpMBI O6y"IGHI/UI: O4Has1 ,3a049Hast

TpynoemkocTs auctuminHbl: 9 3E (324 akageMUyecKux 4acoB)
Cemectp: 1,2,3 (ounas ¢popma o0yuenus); 1,2,5 (3aounas popma oOydeHus)
dopma IpOMEKYTOUHOM aTTeCTalluu: JK3aMeH, JK3aMeH, DK3aMeH

Conepxxanue TUCIUILTAHBI
Anreopsl. Buapsl anreop. [Tone KOMIIeKCHBIX yncesn. Matpulibl U
onpenenurenn. CUCTEMBI TMHENHBIX YPaBHEHUN. MHOTOUYJIEHBI OT OJHOMN
MepeMEHHON. MHOTOUJICHBI HAJI YKMCJIOBBIMU NOJISIMU. CUMMETPUUYECKHE
MHOTOWIEeHBI. Anredpanueckue cTpykTypsl ( I'pynmbl. Konbia. [Toss).
JInnenHble pocTpaHcTBa. JIMHENHbBIE onepaTopsl. EBKIINI0BBI IPOCTPAHCTBA.
KBaapatuunsie GopMsI.
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JIMCT
perucTpanuv U3MeHeHU (10MoJTHeHUuil) B pado4ylo NporpaMmmy
y4eOHO# JUCHMILIHHBI
«AJreopa»

N3meHnenus / nonojiHeHUs B pado4yyo nporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENO/IaBaTEIb / ®.1.0. /

N3meHenust yTBEpKIEHBI Ha 3aceaHuu Kadeapbl « _ » 20 r,
IIporokoi Ne

3aBenyromuii kadenpoit « » 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHwbIi roxa:

OTBeTCTBEHHBIN MTPENO/IaBaTellb / ®.1.0. /

N3meHenus yTBEpKIeHBI HAa 3aCeTaHuu Kadeaphl «  » 20 r.,
ITporokoi Ne

3aBenyromuii kaheapon « » 20 T.
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