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1. OBPBEM JUCIIUITJINHbI

Bcero: 9 3aueTHBIX €IMHULIBI TPYAOEMKOCTH (324 akaleMHUYECKHX YacOB)
Ouynas ¢popma o0yueHus

Ha Beo Cemectp
Bun yueOGHo#t paboThI JTUCIIUILIT 1 9 3
UHY
AyIuTOpHBbIE 3aHATHUS
(koHTaKTHasA padoTa ¢
npernoaaBaTeJieM), BCero 4acoB 180 60 60 60
B TOM 4HcCJe:
Jlexknun 90 30 30 30
[TpakTHyeckue 3aHATUSA 90 30 30 30
CamocrosTesibHas padora,
BCEro 4acos 144 48 48 48
B TOM 4HCJIe:
[ToaroroBka K 3K3amMeHy 81 27 27 97
KoHnTtposnbHas pabota o4 18 18 18
Hpyrue Buasl
CaMOCTOSITEIIbHON pabOThI 9 3 3 3
Bua npomMe:xyTouHoOi aTTecTanmum | OK3aMeH | DK3aMeH | DK3aMeH | DK3aMEH
O0mas Tpy10eMKOCTh
AUCUMITUHBI U TPYI0€MKOCTh 0 | 324 108 108 108

ceMecTpam, 4acoB




3aounas ¢popma o0OyueHus

Ha Bero Cemectp
Bug yueOHo#t paboThI JTACITUATLI 1 5 5
UHY
AyauTOpHbIE 3aHATHS
(KoHTaKTHas1 padoTa ¢ 36 14 12 10
npemnoaaBarejieM), BCero 4acoB
B TOM YHCJIE:
Jlexuu 18 8 6 4
[IpakTueckue 3aHATHS 18 6 6 6
CamocrosTesibHas padora,
BCEro 4acoB 288 94 96 98
B TOM YHCJIE:
IToaroroBka K 3K3aMeHy 81 97 97 97
KonTponbHas pabota 54 18 18 18
Hpyrue Buasbl
CaMOCTOSITEIIbHON paOOThI 153 49 51 53
Bua npomMe:xyTouHoi aTrecTanmum | OK3aMeH | DK3aMeH | DK3aMeH | DK3aMEH
O0mas Tpy10eMKOCTh
AUCIUIIJIMHBI H TPYI0EMKOCTh o | 324 108 108 108

ceEMecTpamMm, 4acoB




2. MECTO JCIUIIJIMHBbI
B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT'PAMMBbBI
JucuunnnHa « Anredpa» OTHOCUTCS K 00s13aTeNbHOM YacTu yueOHoro 0Joka 1.

Kpamkoe codepicanue oucyuniunbl.

Anre6psl. Buas! anre0p. [lone KOMIUIEKCHBIX uncen. Matpuiisl u
onpenenurenu. CHCTeMbl TMHENHBIX YpaBHEHU. MHOTOWIEHBI OT OJHOU
nepeMeHHON. MHOTOUWIeHbI HaJ] YMCIOBBIMU MOISIMU. CHMMETpUYECKHE
MHorousieHsl. Anrebpandeckue cTpyktypbl (I'pynmsl. Konbia. TTosms).

JIunerHbIe pocTpaHcTBa. JIMHEWHBIE onepaTopbl. EBKIMI0BBI IPOCTPAHCTBA.
KBanpatuunsie Gpopmsl.

HucuunnuHa «AnreOpa» OasupyeTcsi Ha 3HAHUAX, YMEHHsX, HaBbIKaXx,
NPUOOPETEHHBIX CTYJAEHTaMH B cpeaHeil mkosne. OcBoeHHE OOy4aronMMUcCs
JUCUUIUIMHBL  «AnreOpay OnupaeTcss TakKe€ Ha 3HAHUS, yYMEHHS, HaBbIKU U
KOMIIETEHLIUHM, MPUOOPETEHHBIE B PE3YJbTATE OCBOCHMS JUCLMUILIMH: BBOJHBIN
KypC MaTeMaTUKH, aHaAUTHYECKasi TEOMETPUsI, MAaTEMAaTUUECKUN aHAJIU3.

3HaHUA, MOJIyYEHHBbIE NPU U3YYEHHUU ITUCHUIUIMHBL «Ajredpay», jexar B
OCHOBE MAaTE€MaTH4YEeCKOro OOpa30BaHMs, OHM HEOOXOAMUMBI JUIsl NOHMMAaHUS U
OCBOEHHUSl BCEX KYypCOB (DM3MKH, KOMIBIOTEPHBIX HAayK U HMX NpUIOKEeHH. B
YaCTHOCTH, 3HAHMSI JaHHOT'O Kypca MCHOJB3YIOTCS B aHAINTUYECKOW T'€OMETPUH,
MaTeMaTU4eCKOM aHAJIU3e, MaTeMaTH4ecKoil Jsoruke, auddepeHanibHbIX
YPaBHEHUSX, JUCKPETHOM MAaT€MaTHUKE, TEOPUU BEPOSTHOCTEM, MATEMATUYECKOU
CTaTUCTHKE, OOLIEN (HPU3UKU.

Pe3ynpTaThl 00y4eHUs MO JUCUUIIMHE HEOOXOIMMBI JUIsl OCYIIECTBICHHUS
npo¢eCCUOHATBLHOMN IS TEIHLHOCTH.

3. INTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUSA

[lenpt0 OCBOCHUSI AMCIMILIMHBI «Anrebpa» SBISETCS TOJYYCHHE
byHIaMEHTAIBHOTO 00pa30BaHMs, CIIOCOOCTBYIONIETO PAa3BUTHIO JUYHOCTU. [Ipu
OCBOCHHMHM JIMCIMIUIMHBI  BBIPA0ATHIBACTCS YMEHHE JIOTHYECKH  MBICIIHTH,
MIPOBOJIUTH JIOKA3aTeIbCTBA  YTBEP)KICHWH, YCTAHABIMBATH JOTUYECKHUE CBSI3U
MEXIy TOHATHUSAMM, TPUMCHITh TIOJyYCHHBIC 3HAHWS JUIA  pEIICHUS
anreOpanyecKnx 3amad W 3a7ad, CBA3AHHBIX C MPUIIOKCHHUSIMH ajareOpanvecKux
METOJIOB,peIICHUS (PU3MICCKUX 3a/1a4.

3amayaMu  OCBOCHHWS AWCHMIUIMHBI  «AnreOpa» SIBISIOTCS H3y4YeHHE
OCHOBHBIX TIOHATHH, (QopMys, TeopeMm anreOppl, OBIAJCHUEC METOJAaMU |
nprueMaMu pelieHusT anredpandeckux 3ajaad, a Takke (OpMUPOBAHUE HABBIKOB
paboThI CO CeIUaILHON TUTEPaTyPO.

Komnerenuuu, popmupyembie B pe3ysibTaTe OCBOSHUS JUCITUTUINHBIL
- CriocoOeH ocBaMBaTh M UCIOJb30BaTh 0a30Bble HAYYHO-TEOPETUUECKUE 3HAHUS U

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



HHI[HK&TOPBI H JOCCKPHUIITOPBI YaCTH COOTBGTCTBYI-OHleﬁ KOMIICTCHIIMH,
dbopMupyeMoii B TpoIlecce€ H3YyUYCHHS IUCHUIUIMHBI «AJTeOpa», OLCHUBAIOTCS
IIpu IIOMOIIN OLCHOYHBIX CPCIACTB.

[Tnanupyemblie pe3yJbTaThl OOYYCHHS 110 TUCIUTIINHE «ANTeOpay, HHANKATOPHI JOCTHIKEHUS
komrereHnmii  [1K-3, mepeueHp o1ieHOUHBIX CPEICTB

Ne | Kon HanmenoBanue unaukaropa Kon IInanupyemsle pe3ysbTaTsl Hanmenosa
n/ | uHAH JOCTHKEHHS KOMIIETEHLIMU ILJIAHU o0y4deHus HUE
I | Karo pyemo OLIEHOYHBIX
pa ro CPEACTB
JIOCT pe3yan
WKEH prara
us oOyue
KOMII HUS
€TEH
005078
1 UI- \3HaTh:ocHoBHbIE moHATHs i MeTogpl | 3 (A 3HaTh:0CHOBHBIE TIOHATHS U
liks . Lrk-3) Bompocst
M3y4aeMbIX pa3/eiioB; METOmbL | o -
OCHOBHBIE c(hepbl UX MPUIOKECHUS . U3Y4YaeMBbIX Pa3JEIOB; | yxsamena
OCHOBHBIE c(hepbl IPUIIOKEHUS
reopuH aaredpanyecKkux CUCTEM;
JMHEWHOU anreOpsl,
TEOPUU MHOTOWIEHOB;
DCHOBHBIE TEOPEMBI U (HOPMYJIBI,
METO/IbI J10Ka3aTeNbCTBA,
UCIIOJIb3yEMbIE B anredpe
2 na- VmMets: GOPMYIUPOBATH IPOOIEMY v (MI- Vmets: popMynupoBath Bamanus s
211k-3 B TEPMHUHAX aIreOphl . 211k-3) npobnemy craun
B TEpPMHHAX aNreOpbI SK3ameHa
pelaTth OCHOBHBIC THUIIBI 33124 ;
(hopMyIMpOBaTh U I0Ka3aTh
OCHOBHBIE TEOPEMBI
M3y4aeMbIX pa3iesios ;
BBIJICIISITH TJIaBHbBIC
CMBICIIOBBIE
aCIIEKTHI B JI0Ka3aTeNIbCTBAX
Ha
pUMepe U3y4aeMbIX
YTBEPXKACHUN
3 - Bnaners: B (M- Bnanets: MareMaTH4ECKAM
k-3 MareMaTHYeCKUM anmnaparom 3nk-3) anmaparoM  ajreOpsl Bomnpockt
anreOpsl MeTonaMu JOKa3aTelbCTBa AL Claqu
yTBEpsKJIeHHHt B 3TOM ob6nmacty . | 2K3aMeHa
Biranets HaBbIKaMHU 3ananus
caayun
PAKTHYECKOrO | oo o

HCIIOJIb30BaHUSAITCOPaMYECKUX
METOIOB
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MPpU aHAJIN3C pa3/IMIHbIX 3a1a4 |

4. COIEP KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TEMATHYECKUH IJIAH

PyGexuniii | Hudp HaumenoBanue paszena, Konn4ecTBo 4acoB KOHTaKTHOM
KOHTPOJIb pa3jena, TE€MBbI TUCIUILIUHBI paboTHI C MpernoaaBaTesieM
TEMBI
Jlexniun [IpakTnueckue
JTUCLIUTT
3aHATHUS
JIUHBI
Ouynaa | 3aoun | OunHas | 3a04H
dbopma ast dbopma as
dbopma dbopma
1 cemecTp 30 8 30 6
Py6ex 1 P1 | AnreOpsl. Buast anre6p. 10 2 10 2
[Tose KOMIUIEKCHBIX YHCEIT
Py6ex 2 P2 | Marpuiibl U ONIpeAeIUTENH 8 2 8 2
P3 | Cuctemsbl JIMHEWHBIX 12 4 12 2
YpaBHEHUMU
2 cemecTp 30 6 30 6
Py6ex 3 P4 | MHorowieHsl OT  OJIHOM 6 2 6 2
IIEPEMEHHOU
P5 | MHorousneHnst HaJ 18 2 16 2
YUCJIOBBIMU TIOJISIMH
Py6ex 4
P6 | Cummerpuueckue 6 2 8 2
MHOTOYJICHBI
Cemectp 3 30 4 30 6
Pybex 5 P7 | AnrebGpanyeckue CTPyKTypHI 10 2 10 2
(I'pynmel. Konsua. Tosms)




PyGex 6 P8 | JIunelinbie mpocTpaHcTBa 6 2 6 4
P9 | JIuneitnbie onepaTopsl 4 - 4 -
P10 | EBKIIMIOBBI IPOCTPAHCTBA 4 - 4 -
P11 | KBagpatuunsie (opMbI 6 - 6 -

4.2. Conep:kaHue JEeKIMOHHBIX 3aHATHI

1 cemecmp
PA3JAEJI 1. AJITEBPBI. BUJbI AJITEBP. ITOJIE KOMIIVIEKCHBIX

YUCEJL
Tema 1. IlonsaTne anredpsol

bunapnas anreOpauudeckass omnepauus. CBoiicTBa OWHAapHON anreOpanyeckon
OIIEpaLHH.

AnreOpa Kak MHOXECTBO C anreOpamyeckumu omnepauusamu. OnpeaeneHue
rpynibl, Kojblua, noiist. [Ipumepst.

Tema 2. I1oJj1e KOMILUIEKCHBIX YMCeJI

OmnpeneneHne  KOMIUIEKCHBIX — 4ucen.  TeopeMa  CyHIECTBOBAaHMSL.
AnreOpanyeckas, reoMeTpuyeckas, TPUTOHOMETPUYECKas M IOKa3aTesbHas
GbopMBbl KOMIUIEKCHOTO 4ucia. JleMcTBUS HaJ KOMIUIEKCHBIMM YHUCIaMU B
anreOpanyecko,  TreOMETPUYECKOM U TPUTOHOMETpUYECKOM  (opmax.
JIBy4JICHHBIE YPAaBHEHHS.

PA3JIEJI 2. MATPULBI U OITPEAEJIMTEJIN
Tema 1. MaTpuubl.

Omnpenenenre MaTPUIIbl, BUJIbI MaTPULl, ACHCTBUS HAJ MATPUILIAMH.
Tema 2. OnpeneaureJin.

[IepectanoBkn u3 n 3nemeHTOB. [loacTtaHoBku n-out crenenu. MHBepcus.
Onpenenenue omnpenenurens n-ro nopsaka. CBolcTBa ompeneauTesied n-ro
nopsizika. MuUHOpBl U anreOpandecKkue OMOoJHEHUsA. Teopema O pas3ioKEHUU
OTIPEIEIUTEIS 10 JIEMEHTAM CTPOKHU WM cToj01a. ClecTBUE U3 Hee.

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

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

JIuHelHOE ypaBHEHME, CUCTEMA JIMHEVMHBIX YPaBHEHHUH, PEIICHUE CUCTEMBI
JIMHEWHBIX YPAaBHEHUW, BHUJBI CHUCTEM JIMHEHWHBIX YPAaBHEHUH, PABHOCUIBLHOCTH
CUCTEM. DJIEMEHTapHbIE IPEOOPA30BAHUS CUCTEM.

Tema 2. MeToabl pelieHUs CUCTEM JIMHEHHBIX YPAaBHEHHI.

Pemienne cucTeM JMHEWMHBIX YPAaBHEHUN METOJIOM IMOCIIEI0BATEILHOTO
UCKIIIOUEeHHs Heu3BecTHbhIX (Meroxa ['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
[lonstue apudmernyeckoro N MEPHOrO0 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 maTpunsl. UcciieqoBanue cucTeM JMHEHHBIX YPABHEHM.

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 JIMHEHWHBIX YypaBHEHUH. @DyHIaMEHTalbHAs CHUCTEMA
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.
Oneparuy HajJg MHOTOWICHAMM, CBOMCTBA orepamnuid. JlemeHne MHOrowsieHa c
OoCTaTKOM. JIeIMMOCTh MHOT'OWICHOB, CBOMCTBA JeMMOCcTH. HanGonpimmii o0muii
JICJIATENIb MHOTOYJICHOB, €r0 HaxXO0XXJACHHWE C MOMONIbI0 airoputMma EBkimaa.
B3anMHO npocThle MHOTOYJICHBI, KX CBOMCTBA.

Tema 2. Kopuun 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.

[IpuBOoAMMBIE M HENPUBOAMMBIE MHOTOYICHBI HAJ TIOJIEM, WX CBOMCTBA.

PaznoxeHne MHOrowieHa HaJl OJIEM HA HENPUBOIMMbIE MHOKUTEIIH.

PA3JIEJI S.MHOTI'OYWIEHBI HAZL YNCJIOBBIMHA ITOJIAMH
Tema 1. MHOro4/1eHbI HaJ NMOJIEM KOMILIEKCHBIX YHCeJ

[Tonstue anreOpanuecku 3aMKHYTOTO MoJid. Anredpanyeckas 3aMKHYTOCThb
NOJISI KOMIUIEKCHBIX 4ucesn. CBOICTBAa MHOTOWIEHOB HAaJl IMOJIEM KOMIUIEKCHBIX
yucen. Popmyisl Buera.

Tema 2. MHOTro4JIeHBI HA/I MOJIEM JEHCTBUTEIbHBIX YHCEJI

COHpH)KCHHOCTB MHHUMBIX KOpHeﬁ MHOI'OWJICHa C HGﬁCTBHTGHBHBIMH
KOI)(b(bI/II_[I/ICHTaMI/I. Paznoxxenue MHoOroujicHa HaJd II0JICM I[CﬁCTBPITGJILHBIX YHCCII
Ha HCTIPUBOJAUMBIC HAl 9TUM ITI0JIEM MHOKUTCIIM.

Tema 3 MHOro4wieHsl Ha/l M0JIeM PALMOHAAbHBIX YHCAEJI.

[leapie ¥ pamnuoHaIbHBIE KOPHHM MHOTOWIEHA C ITENBbIMUA KO3 UIIMEHTAMU.
Kputepuit HeNmpuBOAMMOCTH MHOTOWIEHAa C IEdbIMH KOX(hOUIIMEHTaMH Ha
MOJIEM PAIlMOHAIBHBIX Yncel ( KpUTepuid DU3EHITeHA).

Tema 4. AnredOpanuyeckue umcJja.

[Tonarne anreOpanyeckoro 4ucia Haj monem P. [lonATHE MUHUMAIBLHOTO
MHoOrousieHa Haj mnojeM P. CBoiicTBa MUHUMAIBHOTO MHOrowieHa. (CTemneHb
MUHHUMAJILHOTO MHOTOuJieHa. AnreOpandeckas UppalmoHaIbHOCTh Haja mojieM P.
[Ipocthie  anreOpanyeckwe  pPacCHIUPEHHS  TMOJS. YHUYTOKEHNE
UppalMOHAILHOCTH B 3HaMeHartese ApoOu. TeopemMa O CTPOCHHH MPOCTOTO
anredpanyecKoro pacuIupeHus.

Tema 5.PemieHue ypaBHeHU#l B paguKaiax

[loHsiTHEe pa3zpemIMMOCTH ypaBHEHHUS B paaukanax. PeimieHne ypaBHeHUU 3
crenenn. ®opmyinsl Kapnano. Peienne ypaBHeHuii 4 cTeneHu B pajaukanax.

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 pacrnoyioKeHUe YWICHOB B MHOTOUWIEHE 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.  U3omopdusmbr 1 romomopdusmel  rpynm. [loarpynmnsl. Kpurepuit
noarpynnel. [luknnueckne mnoAarpymnnsl W rpynmbl. CMEXHBIE KIIACCHI IO
noarpynme, reopema Jlarpanxa. Hopmaneusie genurenu. @akroprpynma.

Tema 2. Koabma

Kombia, noakomsia, nzomopdusm Koserl.

Tema 3. Iloasn

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

PA3JIEJI 8. JUHEHHBIE TIPOCTPAHCTBA

Tema 1 JIuHeiiHbIe MPOCTPAHCTBA

[lonarue nmuHEHOTO NTpocTpancTBa. [Ipumeprl. CBOMCTBA TMHEWHBIX
IIPOCTPAHCTB. BUIBI TMHEWHBIX TPOCTPAHCTB

JluneliHass  3aBHCUMOCTb BEKTOpOB. Pa3mepHOCTr #  0a3uc  JHMHEWMHOrO
npoctpaHcTBa. KoopauHaTel BekTOopa B 3agaHHOM Oasuce. M3omopdHOCTH
JIMHEWHBIX IPOCTPAHCTB OJJMHAKOBOW KOHEYHOM pPa3MEPHOCTH.

Tema 2. IloanpocTpancTBa JTHHEHHBIX POCTPAHCTB.

[ToanpocTpaHcTBa IMHEHHOTO MpoCcTpaHCcTBa. JInHelHas 00010YKa U paHT CUCTEM
BEKTOPOB. [lepeceuenune u cymma nmoAnpoCcTpancTs, npsmas CyMMa.

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

JIuneiiHble oOmepaTOphbl BEKTOPHBIX IMPOCTPAHCTB, MX 3aJaHHE MAaTpPHUIAMH.
O6pa3s, panr, sapo u AedeKT JUHEHHOTO oneparopa. JledcTBusl HaJ JIMHEHHBIMU
orneparopamMu. MaTpuIlsl oneparopa B pa3MyHbIX Oa3ucax.
Tema 2. CoOcTBeHHBIE BEKTOPbI U COOCTBEHHbIC 3HAYCHUS

CoOcTBEHHBIE BEKTOpPbI M COOCTBEHHBIE 3HAUYEHHs. XapaKTEPUCTHUUECKUUN
MHOTOWIEH JIMHEWHOIr0 oOlepaTopa. ANTOpUTM TIPUBEACHHUS MATPHUIBI K
JIMaroHaJbHOMY BH]Y.

PA3JIEJI 10. EBKJIMIOBbBI BEKTOPHBIE ITPOCTPAHCTBA
Tema 1 EBKINAOBBI BeKTOPHBIE MPOCTPAHCTBA.
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EBKINMIIOBBI  BEKTOpHBIE MPOCTpaHCTBa. JliMHA BEKTOpa W Yrosl MEexIy
BekTOpamMu. OpPTOHOPMHUPOBAHHBIE 0a3uchl, TMpolECC OPTOTOHAIU3ALIUU.
N30MophHOCTH €BKIMJOBBIX TPOCTPAHCTB OJIMHAKOBOM Pa3MEPHOCTH.

Paznen 11. KBagpatuunbie (popMBbl.

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

[IpeoOpazoBanne KBaAPATUIHON (POPMBI C TIOMOIIBIO JTMHEHHOM 3aMEHBI
NepeMeHHbIX. PaHT KBajpaTHUHON (OPMBIL.

Tema 2. Kanonnueckuii BUJ KBaApPaTUIHOH (POPMBIL.

OpTtoronanbHOe IpeoOpa3zoBaHuE KBAJAPATUIHON (POPMBI K KAHOHUYECKOMY
Buty. Metop Jlarpanka npuBeeHus: KBaApaTUIHON POPMBI K
KaHOHMYeCcKOMY Buly. Teopema Jlarpanxa o NpuBEIEHUN 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. Buasr anredp 2 -
[Tone KOMILUIEKCHBIX YKCel 6 1
(PyGex 1) 2 -
P2 | Marpuibl u | Marpuiibt 2 1
onpeeNuTenn
Onpenenurenu 4 1
OOparHas marpuna. MaTpuuHbie 2 1
ypaBHEHUS
P3 | CucteMsbl muHEHBIX | Pemenue CHUCTEM JUHEUHBIX | 4 1
YpaBHEHUU ypaBHeHuil. Meron I'aycca
Pemienne cucreMm n  JUHEWHBIX | 6 1
YpaBHEHUH C N HEW3BECTHBIMU B
MaTPUYHOM BUJIC. ITpaBuno
Kpamepa
Koutponbshas padora Nel (PyGex 2) | 2 =
Cuemectp 2 30 6
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P4 | MHOrowieHsl OoT | MHOTOYJIEHBI OT OJTHOM 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 ¥  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 | Anre6pandeckue ['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
MPOCTPAHCTBA [TogmpocTpaHcTBa.
P9 | JIuneiinbie JluHeliHbple omepaTopbl BEKTOPHBIX | 4 -
ornepaTopbl MPOCTPAHCTB.
P10 | EBkigoBbI EBKJIM0BBI IPOCTpPAaHCTBA 2 -
MPOCTPAHCTBA
P11 | KBagpaTtuunsie [ToHsiTHS KBaAPATUYHOMN (POPMBI. 2 -
bopmbl
y . |4 -
Kanonuyeckuii BUjJ KBaApaTUIHOM
bopMBL.
Py6exx 6  KontpompHas pabota |2 -
Ne3

4.4 KOHTPOJIbHAS PABOTA

Y4eOHBIM TJIAHOM TMPETYCMOTPEHBI 3 KOHTPOJIBHBIX palbOT: MO OJHOW B
KaKI0M cemecTpe. Llenb KOHTpOIBHBIX pabOT MPOBEPUTH 3HAHUS, YMEHUS U
HAaBBIKM PEIICHUA 3a]1a4, OCYLIIECTBUTh KOPPEKIUIO 3HAHUW CTYJICHTOB.

Kontponbsnas pabora Ne 1(PyGex 2) mpoBoauTcss 10 TeMaM « MaTpuilsl u
onpenenutenn» U «CUCTEMbl JTUHEWHBIX YpaBHEHUN», KOHTpoJibHas padoTta No2
(PyGex 4) mpoBoauTcs o paszznenam S u 6, KOHTpoJbHbIe padoTta 3 (Pybexu 6)
npoBoasATca no paszzaenam § — 11. Jlns 3aounoit popmbl 00yueHHs] KOHTPOJIbHAsS
pabota B 1 ceMecTtpe mpoBOAUTCS MO pazaenaM 1-3, KOHTposibHas padota 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
IO OCBOEHMIO JJUCHUIIJINHBI
[Ipu npocayummBaHuM JEKIUH PEKOMEHIYETCs] B KOHCIIEKTE OTMEYaTh BCE
Ba)KHBIE MOMEHTBI, TEOpEMbI U (OPMYJIbl, JOKA3aTeIbLCTBO TEOPEM, CBOMCTB, Ha
KOTOPBIX 3a0CTpAET BHHMAHME TMpemnojaBarenb. llepex nekmueil HEOOXOAMMO
MOBTOPHUTHh MaTepual, BBIACIUTh HEMOHSITHBIE MECTa B JIGKIIMH, YTOOBI 00CYIUTH
WX Ha 3aHATHUH.

[IpenogaBaTeneM 3ariaHUPOBAHO MPUMEHEHHUE HA JICKIIMOHHBIX 3aHSITHIX
TEXHOJOTHH KOJIJISKTUBHOTO B3aUMOJACWUCTBHS, rpymnmoBas ¢opma paboThI
oOyuJaroluxcs Ha 3Tare MOBTOPEHHsS MaTepHaa.

[IpakTuueckue 3aHATHS OyAYT MPOBOJUTHCS C MCHOJIB30BAaHUEM PA3TUYHBIX
TEXHOJIOTUN (MHIUBUYATM3UPOBAHHOTO 00YUYEHUSs, TPYyNIOBOM (POpMBI 00yUeHNs)

JUis TeKylero KOHTpPOJsSI YCIEBAEMOCTH MO OYHOM (opme oO0yueHus
IpEnoAaBaTesieM HCHOJb3yeTCsl OauIbHO-PEUTHUHIOBAas CHUCTEMa KOHTPOJIS U
OLIEHKM aKaJIeMUYECKON akTUBHOCTU. [l03TOMYy HAcTOSTENbHO pPEKOMEHIYyeTCs
THIATEJBHO TMpopadaThiBaTh MaTepHal JIUCHUIUIUHBI TPU CaMOCTOSITEIHHOU
pabote, ydacTBOBaTh BO BceX (opMax OOCYXKACHHUS M B3aUMOJCHCTBUS, KaK Ha
JCKIUAX, TaK W HA NPAKTHUECKUX 3aHIATHAX B MEISIX JY4YIIETO OCBOCHUS
MaTepuaga W TOJY4YeHHs BBICOKOW OILIEGHKM TI0 pe3yJbTaTaM OCBOCHUS
JTUCIUTUTAHBIL.

BrimonHenne camocTosTensHOW paboThl MOpa3yMeBaeT CaMOCTOSATEIBHOE
W3yYCHUE Pa3/AeNiOB IUCIUIUIMHEI, TOATOTOBKY K KOHTPOJIBHON paboTe

(ounasi, 3aouHas (hopmMa OOY4CHHsI), TOJITOTOBKY K PYOCIKHBIM KOHTPOJISM (
oyHasi (hopMa 00y4eHHUsI), MOATOTOBKY K SK3aMEHY, MOJTOTOBKY K MPaKTUYECKUM
3aHSTHSIM.

PekoMenayemMasi TpyJI0€MKOCTh CaMOCTOSITESIbHOM pabOoThl MpeJCTaBlIeHa 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 pyOexHOMY KOHTpOJTO ( 110 1 yaca Ha Kax bl 3
pyoex)
K ast pabota >4
Ca OHTpPOJIbHAS padboOT
C5 [ToaroroBka k ’K3aMeHy 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:
- MHOrO4IEeHsI OT OTHOU NEPEMEHHOM. J[€TMMOCTh MHOTOYIEHOB
- CUMMETPUYECKHNE MHOTOUIECHBI
cl |- JInHeWHbIE OTIEpaTOPHI
- EBKJINIOBBI ITPOCTPAHCTBA
-KBanpatuunsie hopmbl
o [ToaroToBKa K ayJUTOPHBIM 3aHATUSM (IPAKTUYECKHUE 3aHSATHUSA) 9
1o | Jyaca Ha KaXJ0€ 3aHITHE
3 [ToaroToBka kK pyOexxHOMY KOHTpOIIIO ( 110 1 yaca Ha KaxabIi -
pyO6ex)
54
KoHTtposbHas 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 pyoesicuvix konmponeu Nel,3,5( ona ounou popmwol 06yuenus)
4. Konmponvuas paboma Nel,2,3 — pybexcu 2, 4, 6 ( o1 ounou ¢opmoi

0byuenus)

5. Konmponvuwle pabomvl 0151 3a04HOU (hopMbl 0OVUEHUSL.
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6.2. Cucrema 0a1JIbHO-PEMTHHIOBOM OLIEHKHU PadoThI 00y4aK0IIUXCH 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 GannoB
1 Gamn 1 Gamn Py6ex 2
16-15 16-13 (KOHTpOJIbHAS
pabota) 10
21 6amnoB
o 15 Hol3 Mo 42 30
Pacnpeoenenue b6annos sa 2cemecmp IIpomescym
ouHas
ammecmayu
A
[Tocemenne | IIpakTnuecku Pybex 3 DK3aMEH
JIEKIIAI € 3aHATUA 1o 15 6amnoB
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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Pacnpedenenue 6annos 3a 3cemecmp IIpomescym
OYHas
ammecmayu
A
[Tocemenue | [lpaktuuecku | PyGex 5 no | Dx3amen
JEKIUH € 3aHATUA 15 6amnos
1 6amma 2 Gamn Py6ex 6
(KOHTpOJIbHAs
16-15 26-13 paGota Ne 3)
hi ()
14 6annoB
Hol5 Ho 26 Ho 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 3a4TeHO, OlleHKa 3 (YAOBIETBOPUTEIHHO)

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 CeMeCTp OOydYaromlIuiicss NOJbKeH HabpaTh 1o
UTOTaM TEKYyIIero M pyOeKHOro KOHTpojed He MeHee 51
Oamma. B cnyuae ecnim oOydaroruiicss Habpan menee 51 Gara,
TO K aTTECTAI[MIOHHBIM UCIIBITAHHUSIM OH HE JOMYCKaeTC .

Jlia monydeHus: sK3aMeHa  0e3 MPOBENEHUs! MPOIEayphl
MIPOMEKYTOUYHOM aTTECTalMd OO0yYaroleMycsi HEO0O0XOIUMO
Ha0paTh B XOJI€ TEKYIIEro U pyOeKHbIX KOHTPOJIEH HE MEHee
61 Oamma. B »Ttom cnyyae OaquibHOW OLIEHKH, MOJTYy4aeMOM
oOydJaronumcs, OmpeaesseTcss Mo KOJIMYECTBY WTOT OajuioB,
HAOpaHHBIX UM B XOJI€ TEKYIIErOo W PYOEKHBIX KOHTPOJICH.
[Ipu sTOM, Ha yCMOTpEHHE TpenojaBaress, OauibHas OIeHKa
o0ydJaromerocss MO>KeT OBITh TMOBBIINICHA 32 CYET MOJyYCHUS
JIOTIOJTHUTENIbHBIX 0AJIIOB 32 aKaJIeMUYECKYIO aKTUBHOCTD.

OOyuaromuiicsi, UMEIONMN MPaBO HA TOJYYEHHUE OILICHKU
0e3 MpoBeACHMs MPOLEAYpPhl MPOMEKYTOUHOM aTTecTalu,
MOXXET TOBBICUTH €€ IyTeM ClIadd aTTeCTaIl[HOHHOTO
ucneiTaHus. B choywae momydenuss oOydarommuMmcs — Ha
aTTeCTAllMOHHOM wucnbiTaHun 0 OamwioB  uTor OaibHOM
OILICHKH T10 IUCIUIUTMHE HE CHIKAETCSI.

3a akaJeMUYeCKyl0 AaKTHBHOCTh B XOJE€ OCBOCHHS
JTUCLUIIIAHBIL, y4acTue B y4eOHOM, HAay4YHO-
VCCIIEIOBATENIbCKOW, CIHOPTUBHOM, KYJIBTYPHO-TBOPYECKOU U
OOIIIECTBEHHON JESITENIbBHOCTH OOy4YaroIIeMyCsi MOTYT OBITh
HAYKCJICHBl  JIOMOJIHUTENbHBIE  Oawiel.  MakcumanbHOe
KOJIMYECTBO JOTIONHUTEIBHBIX OaJIOB 3a aKaJeMUYECKYIO
aKTUBHOCTb cocTaBisieT 30.

OcHoBaHueM ISl TOJTYYEHHUS JOTOJHUTEIBHBIX OAIJIOB
SIBJISIFOTCSI:
- BBITIOJTHCHUE JIOTIOJTHUTEIBHBIX 3aJaHUil 10 TUCIUTIINHE;
JIOTIOJTHUTEIbHBIE OAJUTHI HAUMCIISIOTCS TIPEToIaBaTelieM;
- ydacTMe B TEUEHHE ceMecTpa B Y4eOHOU, Hay4HO-

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 MpoOMeKXyTOYHOM aTrTecTauu (IK3aMeHy)
HaOpaHa cyMMma MeHee 51 Oama, oOydaromeMycss He0OX0IUMO
HaOpaTh HEIOCTAOIee KOJWUYECTBO OauioB 3a  CUeT
BBITIOJTHEHUS JOTIOJTHUTENBHBIX 3aJaHUH, IO KOHIIA TTOCIIEIHEH
(3aueTHOM) HEJEIN CEMECTpa.

JIukBumanmsi aKageMUYECKUX 3a70JKEHHOCTEH, BO3HHKIITHX
M3-32 PA3HOCTH B Yy4YEOHBIX IUIaHAX TIPH TEPEBOAC WIH
BOCCTaHOBJICHHH, ITPOBOIUTCS myTeM BBITIOJTHCHUS
JIOTIOJTHUTENBHBIX ~ 3alaHui, ¢opMa W 00bEeM KOTOPBIX

OIIPCACIIACTCA IIPCIIOAaBaATCIICM.

6.3. Ilpouenypa oueHuBaHHS Pe3yJIbTATOB OCBOCHUS IMCUHUIIIIMHbBI
Py6exubie kouTponu Nel,2.3, 4,5,6, mpoBoasTcsi B GopMe KOHTPOIbHBIX U

MUCbMEHHBIX MPOBEPOUYHBIX paboT. PyOex 1 comepxut 7 3aaHuid, KOTOpbIE

OLICHMBAIOTCA 110 3 Oania Kaxplil. PyGex 2 - koHTpoabpHas padora Nel

coaepkut S 3ananuii (1-4 3amanue oeHUBarOTCA 1o 4 6ana, mocieaHee 5

0aioB). PyOex 3 comepkuT 5 3aaHuid, KakJ0€ OleHuBaeTcs 1o 3 6amna. Pyoex

4 - xoHTpoibHas pabota Ne 2, comepKuT 7 3aJjaHuM, Kax0€ OIlcHUBaeTCs 2

Oamna. PyGex 5 comepxuT 5 3amanuii, Kakaoe olieHuBaeTcs no 3 6amia. Pyoex 6

( KOHTpOJIbHAS pabOTa) COACPKUT 7 3aaHMM, KaKI0€ OIICHUBAETCS TI0 2 Oasia.

Ha xax b1l pyOesk 00y4aromuxcsi OTBOJIMTCS BpeMs He MeHee 90 MUHYT.

[IpenonaBarenpb OLEHUBAET B Oajiax pe3yJbTaThl KaXA0ro CTyAEHTa 110

KOJIMYCCTBY IIPAaBUJIBHBIX OTBCTOB U 3dHOCUT B BCAOMOCTD YUCTa TeKYHleﬁ

YCIICBACMOCTH.

Dk3aMmeH B | cemecTpe MpOBOAMTCS MO OMiIeTaM, B KOTOPBIX JIBa BOMpOCa

TEOPETUUECKHX (KaXKIbIi OIEHUBACTCS 110 8 OaJIOB) M 1B 3a/1a4u (10 7 6aioB),

B 2 1 3 cemecTpax 3K3aMeH IIPOBOJIMTCS 110 OMIIeTaM B KOTOPBIX JBa Bompoca (

OIIeHMBAIOTCS Kakpii o 10 6anmnoB u 3amava ( onenuBaercs 10 6anioB).

Bpewms, oTBoaMMOE 00yyaronMces Ha SK3aMEeHallMOHHOE 3aJjaHue, cocTaBiser 1.5

ACTPOHOMHUYCCKHX Yaca.

PG3YJIBTaTBI TCKYIICTO KOHTPOJIA YCIICBACMOCTH, 3K3dMCHA 3aHOCATCA

MpernogaBaTciicM B 9K3aMCHAIIMOHHYIO BECJOMOCTL, KOTOpasA CAACTCA B

OpFaHI/ISaI_II/IOHHEJﬁ OTACIT MHCTUTYTA B ICHb OJK3aMCHA, a TaKKC BBICTABJIAIOTCA B

3aYETHYI0 KHIXKKY 00Yy4YaromuMCs.
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6.4. IlpumMepbI OLIEHOYHBIX CPEACTB MJIsl PyOe:KHBIX KOHTPOJIeH 1

IK3aMcEHa

Pyoex 1

1. BbINOIHUTE OEUCTBU:

2. Haiitu ne#icTBUTENBHBIE X, ) ,€CIIH

(2+3i)x—4y+(5-6i)y =8-2i.

=,
3. Burumciurts: 5\, ! .
2i

4. 3amucaTh KOMIUIEKCHbIE UUCTA Z,,Z, U B anredpandeckoii popme:

[egisngs
a) ;=2 cos—rm+isin—rx
6 6

orefol o 5

5. Haiitm TCOMETPHUICCKOC PCIICHUC CUCTCMbI HCPABCHCTB!
z—(2-3i) <3,
a)

V4 /4
—-—<argz<——
4 8 6

|Z - 2i| >3,
0)

T
O<argz<—
8 3

6. Pemmts ypaBuenue: Sx* =—125.
7. Hdate onpexnenenue rpynnsl. IIpusectu npumep.

Py6ex 2. ( KontpoabHasi padora Nel)
1. Pemmuth CUCTEMY JIMHEWHBIX YpaBHEHUH
5xl+4x2 —3x3 +2X4 =1,
4x1—5x2 +2x3 —3x4 =1,
6X1 +13X5 —10Xg3—7X4=3,
2X) —23Xp +12X%5—-13x4=-5,

x1+9x2 —5x3+x4:2.

MCTOJOM

I'aycca:
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o — 2
Haiith s3Hauenme MmHorowteHa f(x) or marpuupl A. J(¥)=x"—2x+3

1 0 2
A=|1 -1 3

3 0 -1

2x, +7x, +5x;, =2,
x, +4x, —x; =5,

PewnTh cucTeMy B MaTPHUHON (opme:; (X1 3% +4x; =1.

3x+4y+T7z=-—1,
—2x+5y—-3z=1,

Pemuts cuctemy mo npasuiny Kpamepa: 5x—6y+11z=-3.

3 4 6 7
1 -2 3 4
Brruucnure onpenenurens .
5 -1 2 4
8 7 15

Py6e:x 3

1. Hatitn HanOoapIINi AeTUTEIs MHOTOUWIEHOB f (X) B @(X) C TOMOIIbIO
anroputMa EBximmga: f(x) = x* +x® —3x® —4x -1, P(x) = x> + x> —x—1.
2. ITonmp3ysace cxemou ['opHepa, paznenuts MHOrowieH f(X) Ha JMHENHBIN JBY4YJICH
X —C ¥ HAaWTH 3HaY€HUE MHOrowieHa f(X) mpu x=c:

f(xX) =x*—-2x>+4x* -6x+8, c=1.

3. Halitu KpaTHOCTB KOpHSA X, M1 MHOrowieHa f(x).

f(X) = x> —8x* +25x® —38x* +28x -8, X, =2.

4. monw3yschk cxemoit ['opHepa, pa3nokuTh MHOTOWIEH f(X) MO CTENEHsIM X —C .

Haiitn 31auenust MHOrowieHa f(X) M €ro mpoOu3BOJHBIX MPU X =C.

f(X) = x* +3x® —4x*> +6x -5, c=-2.

5. Pa3noxuth Ha mpocTeime Apodu JaHHYI0 PAIIMOHATBHYIO JPOOK:

=

w

X =3x7 +2x* —x+5
(x+2)

Py0e:x 4 (koHTpOIBHAN padoTa Ne2).

Pa3nokuTh HA HEMPUBOAMMBIE MHOXKHTEH Haj oMy C u R: f(X) = x* + 16.
[TocTpouTh HOPMUPOBAHHBIC MHOTOWICHBI HAMMEHBIICH CTEIICHU HAJ MOJIIMU
C u R, umeromume KopHU X3, = 1, X34=-1.

PeluTh HEemoIHOe Kyoudeckoe ypaBHeHne X + 9X — 26 = 0.

Pemmnts Meronom ®eppapu ypasrerue 4-if cremenm: X' + 3x° + 5x% + 5x + 2 =

0.
HaiiTu parmoHaisHble KopHH MHOTOweHa: f(X) = X° —6x° + 15X — 14,
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6. Haiitm 3HaueHune CUMMCETPUYICCKOT'O MHOT'OYJICHA

f(X1,X2,X3) = X?1 (X + X3) + X% (X1 + x3) + X% (X1 + Xp) OT KOpHEH ypaBHEHHUS
X*—x*—4x+1=0.

7. OcBoOOANTHCS OT UPPALMOHAIBHOCTH B 3HAMEHATENE IPOOu:
7 a4+l
1) 1-42+42 2) a’+a—1 rne @ — KOpeHb YPABHCHHS: x'=7=0,

PyGex 5

1. IlpoBepuTh sABISICTCS M AJAUTHUBHOM TPYNION MHOXKECTBO MaTpHIL

BHIA , e aeR
0 a

2. Hoxaxwure, uyto ecnu ¢ :G—F — romomopdusm rpymnmsl G Ha rpynmy F u

npu 3ToM rpynna G KOMMyTaTHBHA, TO U Tpyma F KoMMyTaTHBHA.

3. Hoxazath, uro MHOkecTBO A = {a=8k / k € Z} ecthb moarpyrmna
aJIIUTUBHOU TPYIITIBI IIEJIBIX YUCE.

1 2 3 4

4 31 2

4. HaliTu mopsiAOK AJIeMEHTA ( j CUMMETPHUYECKON TPYIIIHI Sy.

(a b]
5.BbIsicHUTB, 00pa3yeT JIu KOJIbII0, T0JIE MHOXKECTBO MAaTpPHII BHA S a , T1Ie

Va,beQ

Py6ex 6 (KonTpoabHasi padora Ne3)

1. BeisicHuTh 00pa3yeT Ju MHOXKECTBO BCEX BEKTOPOB N — MEPHOT'O MPOCTPAHCTRA,
y KOTOPBIX KOOPJIUHATHI C YETHBIMU HOMEPAMH PaBHbI HYJIIO, MOAIPOCTPAHCTBO
R".

2. Haiitu matpuiry nepexoja ot 6a3uca (€) k 6asucy (f):

e, =(1,0,1) 7i=03,4,-1)
e,=(0,1,2)  f,=(2.3,-1)

—_—

e, =(2,3,7) fi=(4,8,-3)
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3. Hailitu 6a3uc u pa3MepHOCTb IMOIINPOCTPAHCTBA PEIICHUNA OIHOPOIHOMN
2x, +x, =3x; +5x, =0,
3x, —2x, +x, —3x, =0,
x, +4x, —Tx; +13x, =0,

o o |3x, +5x, —10x;, +18x, =0.
CUCTEMBI JIMHEUHBIX YPaBHECHUU ! 2 3 4

4 JIuneiinpiii oneparop ¢ B 0a3uce (e) uMeeT MaTpHILy A.

4 -2 -1
A2 =|-1 3 -—1|
.Haiitn marpuiy storo omeparopa B 0asuce (f), ecnm 1 -2 2
e, =(1,0,1) 7i=0,4,-1)
e, =(0,1,2) fo=(2,3,-1)
e, =(2,3,7) fi=(4,8,-3)

S.1IpoBepuTh JIMHENHYIO HE3aBUCHUMOCTh UM OpPTOTOHAIM3UPOBATH CHUCTEMY
BeKTOpOB: %1~ (L-112);a, = (112,-1);a, = (2,0,3,2).

6.I1o kpurepuio CHIbBECTPA IPOBEPUTD, SIBISCTCS U KBagpaTHaHas A( X,y)= X;°
X1X2+4 X1 X3+ X,” 3HAKOOIPEICICHHOM.

7. Haiftu Bce coOCTBEHHBIE 3HAUYCHHS M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO

3 1 -3
omeparopa ¢, 3alanHoro matpunei A=|3 1 -1/,
2 -2 0

IIpuMmepHas koHTpoOJIbHAs padoTa (1 cemecTp) A1 3204HOM hopMBbI

o0y4eHmus.

L33 )semip -2,
2 2 05 2 4-i

2. Haiitu nelicTBUTENIBHEIE X,V ,ECIIH
(2+3i)x—4y+(5-6i)y=8-2i.

3. Beruuciaure: : /12;1 )
1

4. 3amnucaTh KOMIUIEKCHBIC YHCNA z,,z, U B anredpandeckout popme:

1. BBITOIHATEL AEHICTBUL:
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7 LT
a) z,= Z(COS—E-HSII']—HJ
6 6

o el o)

5.Hantu reomeTprudecKkoe peeHnue CUCTEMbl HEPABEHCTB:

lz—(2-3i) <3,

/4
—-—<argz<——
4 8 6

6.Pemuts ypaBHeHHE: 5x* =—125.

7.Pemnth CUCTEMY JIMHEWHBIX YpaBHEHUH METOJIOM l'aycca:
5X1 +4Xp—3X3+2X%4 =1,

4Xq —9Xg+2X%3—3X4=-1,

6x1+13X9—10X3—7X%4 =3,

2X1—23Xp+12X3-13x4 =—3,

x1+9x2 —5x3+x4:2.

8.Haiftn smauenne wmuorowteHa f(x) or wmarpumsr A. JS(¥)=x"—2x+3
1 0 2

A= {1 ~1 3 }
3 0 -1

9.Pemuth cucteMy B MaTpu4HOU (hopme:

2x, +7x, +5x; =2,
x, +4x, —x; =5,
3x; +5x, +4x; =1.
3X+4y+7z=-1,
10.Pemnts cuctemy no npasuiny Kpamepa: <—2x+5y -3z =1,
5x—-6y+11z =-3.

3 4 6 7
1 -2 3 4
11. Beruucnure onpenenuTenb L2 4
8 7 1 5

IIpumepHas KOHTpoOJIbHAsA padoTa (2 ceMecTp) MJis 3204HOH GOPMBbI

00y4eHus.
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1. [Tonw3ysck cxemoit 'opHepa, pa3aenuts MHOTOWIEH f(X) Ha TUHEWHBIA IBYYJICH
X —C ¥ HaWlTH 3Ha4eHne MHOTOWwIeHa f(X) mpu x=c:
f(x)=x*-2x>+4x* -6x+8, c=1.
2. HaiiTi kpaTHOCTb KOpHS X, AJisi MHOrouieHa f(x).
f(x) = x> —8x* +25x®> —38x* +28x -8, X, =2.
3. monw3ydack cxemoi I'opHepa, pa3inokuTh MHOTOUIEH f(X) MO CTENEHsIM X —C.
Haiitn 3HaueHnust MHOrouwieHa f(X) M ero Npou3BOAHBIX NPU X = C.
f(x) = x* +3x® —4x” +6x—5, c=-2.
4. Pa3noxuth Ha mpocTeime Apodr JaHHYIO PAllMOHAIBHYIO APOOb:
x*=3x" +2x7 —x+5
(x + 2)5

5.Pa3oXuTh HA HEMPHBOAMMBIC MHOXHTEH Hax momamu C u R: f(x) = x* +
16.

6.ITocTpouTh HOPMHPOBAaHHBIC MHOTOWICHBI HAUMCHBIICH CTEICHH HaJ
noisivmu C u R, uMmeronue KOpHUA Xpp = i, X34 =-I.

7. HaiiTu parmoHabHbie KopHU MHOTOowneHa: f(X) = X° —6x° + 15X — 14,
IIpumepHasi KOHTpOJILHAsSE padoTa (3 ceMecTp) AJIs 32049HOI PopMBbI
00y4eHus.

1. IlpoBeputs ABIAETCS IM  AAOUTUBHOW T'PYNION MHOKECTBO MATPHLL

BHUJIA ,Tme aeR
0 a

2. Hoxaxwute, uto eciu ¢ : G—F — romomopdusm rpynmel G Ha rpynmny F u

npu 3ToM rpynna G KoMMyTaTHBHA, TO U Tpynna F koMMyTaTHUBHA.

3. Hokazatb, yTo MHOXKECTBO A = {a=8k / k € Z} ectb noarpynmna
aJTMTUBHOW TPYMIIBI LEJIBIX YHCET.

1 2 3 4

4 3 1 2

4. HaiiTu mopsiAOK DJIeMEHTA ( j CUMMETPUYECKON TPYIIIbI Sy.

(a bj
5.BeIsicHUTB, 00pa3yeT JIU KOJIbII0, M0JIE MHOXKECTBO MaTpHI] BUA S a , TIe

Va,beQ
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6.BbIsicHUTE 00pa3yeT 11 MHOXKECTBO BCEX BEKTOPOB N — MEPHOT'O MPOCTPAHCTRA,
y KOTOPBIX KOOPJIMHATHI C YeTHBIMU HOMEpPAaMU PaBHbI HYJIIO, TOAPOCTPAHCTBO

n
7R.HaﬁTH MaTpHIly repexoaa ot 6asuca (e) k 6asucy (f):
e, =(1,0,1) fi=(.4,-1)
e, =(0,1,2) fr=(2,3,-1)
e, =(2,3,7) fi=(4,8,-3)

8.HaiiTu 6a3uc u pa3sMepHOCTh MOAMPOCTPAHCTBA PEIICHUN OJTHOPOTHOU CUCTEMBI
2x, +x, =3x; +5x, =0,
3x, —2x, +x; —3x, =0,
x, +4x, —Tx; +13x, =0,

JIMHENHBIX YPABHEHUN 3% + 5%, =10x; +18x, =0.

1 cemecmp
Ilpumepnuie sonpocwt K IK3AMeHy

1. TloHsiTue OMHAPHOUN ANreOpPanYeCcKO ONEPALIIH.

2. CpoiicTBa OMHapHOU anredpandeckoi oneparuu . [Ipumepsr.

3. Ilonartue anreOppl Kak MHOXECTBA C alreOpauvdecKuMu ONEpALHSIMHU.
[Ipumepsl.

4. Tpynmel. [Ipumepsi.

5. Ompenenenrie u MpUMeEpbI KOJIEIl.

6. Omnpenenenue nosis. [Ipumepsi.

7. Anrebpanyeckas popmMa KOMIUIEKCHOTO 4ucia. JIeMCTBUS HaJl KOMIUIEKCHBIMU

YyycjaaMy B areOpandeckon popme.

Tpuronomerpuyeckast opMa KOMILJIEKCHOTO YUCIA.

9. JleiicTBUS HaJa KOMIUIEKCHBIMU 4YHCJIaMHU B TPUTOHOMETPHUUECKON dopme
(YMHOXEHHE U JICJICHHE).

10.Bo3BeneHne KOMIUIEKCHBIX YMCEI B 1IeNyt0 cTeneHb. @opmyna Myaspa.

11.M3Bneuenue KOpHEH N-Oi  CTEMEHM M3  KOMIUIEKCHBIX  4YHCeNl B
TPUTOHOMETpUUECKOU (hopme.

12.JIByuneHHbIC YpaBHCHUS.

13.TlokazaTenbHast popMa KOMILIEKCHOTO YHUCIIA.

14 Martpunpsl. Onepanuii Ha MaTPUIIAMU U UX CBOWCTBA.

15.IlepectaHoBKH H3 N 37I€MEHTOB. YWCIO MEPECTaHOBOK W3 N 3JIEMEHTOB.
WNuBepcun. UeTHple M HEYETHBIE NIEPECTAHOBKU. TeopeMa O TpaHCHO3HULMAX B
NIEPECTAHOBKAX.

o
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16.IToacTaHOBKH N-0M CTENEHU.

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

18.CBoiicTBa, BbIpaXKarollMe JOCTATOYHBIE YCIOBHUS PABEHCTBA OIPEIETUTENs
HYJIIO.

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

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

21.MuHOpHI 1 anredpanvdeckue TOMOTHEHHUS.

22.Teopema 00 ompemenuTese, B KOTOPOM BCE AJIEMEHTBHI KaKOH-IMOO CTPOKH,
KpOME OJIHOTO, pPaBHBI HYJIIO.

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

24.00paTHast MaTpHIla, €€ BHIYUCIICHHE.

25.MatpuyHbie ypaBHEHHUSI.

26.CucTteMbl TMHEWHBIX YpaBHEHUHN. DJIeMeHTapHbIe TPEoOPa30BaHUS CUCTEM.

27 .Pemienue cucteM JTUHEHHBIX ypaBHEHUI MeToioM ["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.CBoiiCTBa JIMHEW 3aBUCUMOCTH.

33.0cHoBHas Teopema O JIMHEWHOW 3aBUCUMOCTH.

34.Panr cucrembl BEKTOPOB.
35.Panr maTpuIlbl ¥ €r0 BEIYUCIICHUE.
36. UccrnenoBanne cucTeMbl TMHENHBIX YpaBHEHUM. Teopema Kponekepa-Kanemm
37.0nHOpOIHAsT CUCTEMa JIMHEWHBIX YPAaBHEHUH. YCJIOBUE CYIIECTBOBAHMS
HEHYJIEBOT'O PELICHUS.
38.BbIpokJieHHBIE UM HEBBIPOKAECHHbIE  MaTpullpl. OOpaTHas  Marpula.
Brruucnenne oOpaTHON MaTPHIIHI.
Cemecmp 2
Ilpumepnioie 6onpocwt K IK3AMEHY.

1.Koib110 MHOTOUYJIEHOB OT OJTHOTO HEM3BECTHOTO HAJI MOJIEM.
2. JleneHue ¢ OCTaTKOM MHOT'OYJIEHOB HaJ rnojeM.TeopemMa o JeIeHUU C OCTaTKOM
MHOTOYJIEHOB HaJ MOJIEM.

3.JIeaMMOCTh MHOTOUYJICHOB, CBOMCTBA ICTUMOCTH.
4 HOJ/I nByX ¥ HECKOJIBKMX MHOTOWICHOB. Ajiroput™ EBkinaa.
5.B3auMHO IIpOCThIE MHOTOYJIEHBI U UX CBOKCTBA.
6.J/lenenne MHOTOUJIEHA HA IMHEWHBIN ABywieH. Cxema ["opHepa.
1. Teopema besy, cnencreue us Hee.

8.Kopuu mHOrounena. Yucino KOpHEH MHOTOUJIEHA /1 CTETICHH.
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9.1lpuBOoAMMBIE U1 HENPUBOAUMBIE MHOTOUYJIEHBI HAJ| TIOJIEM.

10.CpoiicTBa HEMPUBOAMMBIX MHOTOYJICHOB.

11.Teopema 0 pa3noKEHHMH MHOIOYJIEHA B MPOU3BEIACHUE HENPUBOAUMBIX Ha
MIOJIEM MHOTOUJIEHOB.

12 IIponsBonnas MHOrousneHa. Teopema o K-KpaTHOM KOpHE MHOTOYJIEHA.
13.®opmyna Teinopa. Cxema BBIYUCIECHHS 3HAYEHUH MHOTOWIEHA U €ro
MIPOU3BO/IHBIX.

14.AnreOpanyeckass 3aMKHYTOCTb IOJISI KOMIUIEKCHBIX uyucen. (CBoiicTBa
MHOT'OYJICHOB Ha/Jl MOJIEM KOMIUIEKCHBIX YHCEN.

15.MHorousieHbl HajJ TOJIEM JEHUCTBUTENBHBIX uKcen. CONpsyKEeHHOCTh MHUMBIX
KOpHEH MHOTOYJIEHA C IEUCTBUTENBHBIMU KOA(DPUITHEHTAMU.

16.PaznoxkxeHne MHOroOwieHa Ha HENPUBOAUMBIE MHOXKUTEIW HaJ IOJEM
JNEWCTBUTEIbHBIX YHCEIL.

17. ®opmyiel Buera.

17.Kputepuii Dit3eHITeiHa.

18.1lenpie W palMoOHaIbHBIE KOPHM MHOTOYIEHa (IepBOE HEOOXOIMMOE YCIOBHUE
CYILIECTBOBAHMS PAllMOHATBHBIX KOPHEH, IOCTATOYHOE YCIOBUE).

19.1lenple 1 palMOHaIbHBIE KOPHH MHOTOYIEHa (BTOPOE€ HEOOXOAMMOE YCIOBHE
CYILIECTBOBAHUS paIllMOHATBHBIX KOPHEH, IOCTATOYHOE YCIOBHUE).
20.Pa3pemmmMoCTh YpaBHEHUU 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. Jlexcukorpaguieckoe MpeCcTaBIeHUE MHOTOWICHA OT N epEeMEHHBIX.

25. CuMMeTpruuecKre MHOTOWIEHbI. OCHOBHBIE CHMMETPUYECKUE MHOTOUJIEHBI.
26. OcHOBHas TeOpEMA O CAMMETPUUECKUX MHOTOUYJICHAX.

27.CneacTBUs U3 OCHOBHOM TEOPEMBI O CHMMETPUYECKUX MHOTOUJICHAX.
28.Anrebpandeckre M TPAHCICHACHTHBIC YKMCIIa HAI rojieM P

29.MuHUMaTbHBIN MHOTOYJIEH alre0pandeckoro yncia Haj mnojiem P

30.CBolicTBa MUHUMAJIBHOTO MHOTOYJIEHA.

31. UppauuuroHanbHbie anreOpandecKkue 4ucia

32.IIpoctoe pacmmpenue nosisi. CTeneHb 3JIEMEHTa HaJl TTOJIEM.

33. Teopema 0 CTPOSHUM MPOCTOTO ANTECOPANIECCKOTO PACITUPEHUS TTOJIEM.
34.0cBobO0OXKIEHNUE OT alnredpandeckoil UppalvoHaIbHOCTH B 3HAMEHATENE JPOOH.
[Tpumep.

3 Cemecmp
Ilpumepnuie eonpocwt K IK3ameHy

1.Onpenenennie u npumepsl rpynn. CBOKWCTBA TPYIIIL.
2.9KBUBAJIEHTHOCTD ABYX OINpPEICICHUMN.

3.IMoarpynna. Kpurepuii noarpynmnsl. [Ipumepsr.

4. Iukinyeckue NOArpyIIlbl, IPUMEPHI.
S.Hukimyeckue rpymnmsl, mpumepsl. [lopsaok anemenTa.
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6. TeopeMa 0 OpsIKE UUKINYECKON TPYIIIIHI.

7.Tomomopdusmbl  rpynn.  Ilpumepsr  M3zomopduszm  rpymm.  CoiicTBa
nzomopduszma.

8. Teopema 006 nzomMophu3zmMe UKIUIECKUX TPYIIIL.

9. Teopema Kanu.

10. CmexHbIe KIacchl Mo noArpymmne. Teopema o pa30HeHHH.

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

12. HopmanpHbIE AETUTENH.

13. ®akroprpymma. CBoicTBa (aKTOPTPYIIIL.

14. Onpenenenre U MpUMeEpbI KOJIEL.

15. CpolicTBa Koewn.

16. KoJb110 KJ1aCCOB BBIYETOB.

17. T'omomopdu3MBbI KOJIE.

18. Tumel kosnern. O6macTh HETOCTHOCTH.

19. N3omopdusm koerr.

20. Onpenenenue u npumepsl noyneit. CBoiicTBa mojiei.

21. Ynopsimo4eHHbIE HOJIA.

22. lloanone. ITpocToe nmone. XapakTepucTuka moJisl.

23.0npenenenne U MPUMEPHI JIMHEHHBIX MPOCTPAHCTB.

24.JInHeliHas 3aBUCHMOCTb BEKTOPOB. CBOMCTBA JINHEMHOM 3aBUCUMOCTH.
25.Pa3mepHOCTh U 0a3uc TMHEHHOTO MPOCTPAHCTBA.

26KooparHaThl BEKTOpa B 3aITaHHOM Oa3uce.

27.M3omophu3M JTMHEHHBIX TTPOCTPAHCTB. TeopeMbl 0 n30MOopPu3Max JTMHEHHBIX
IIPOCTPAHCTB.

28.IloamnpocTpaHCTBO IMHEWHOTO MpocTpaHcTBa. Kputepuil moanpocTpaHcTBa.
29.Jluneitnas 000JI0YKa U PaHT CUCTEM BEKTOPOB.

30.ITepeceuennie u cymma MOANPOCTPAHCTB, MPsMasi CyMMa.

31.Panr maTpuiibl, BBIYUCIEHUE PAHTa MAaTPULIBI.

32.JIuHeliHble OmepaTopbl BEKTOPHBIX MPOCTPAHCTB, MX 3aJaHUE MaTPHUIIAMMU.
33.00pas3, paHr, sapo u AedeKT JMHEHHOro onepaTopa.

34.JlelicTBUs HAJ JTUHENHBIMU OIIEPATOPAMMU.

35.Marpuiibl oniepaTopa B pas3IMUHbIX Oa3ucax.

36.Co0OcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS.

37.XapaKkTepuCTUUECKUIT MHOTOWICH JJMHEUHOTO OIeparopa.

38.AJITOpUTM NPUBEACHUS MAaTPULBI K AUATOHAIBHOMY BHUJLY.

39.EBKIUI0BEI BEKTOPHBIE MPOCTPAHCTBA (OmpeaenaeHue u npumepsl). CBoiicTBa
CKaJIIPHOT'O MPOU3BEICHMUS.

40./InmvHa BEKTOpa U Yyroa Mexay Bekropamu. HopMupoBaHHbIE BEKTOPBI.
410pTOHOPMUPOBAHHBIE 0A3KCHI, IPOIIECC OPTOTOHATU3AIINH.

42 .KBagpatuuHoit GopMbl. 3auch KBaApaTUUHON (OPMBbI B MATPUYHOM BH/IE.

43.IlpeoOpazoBanue KBaApaTUYHOM (OPMBI C TOMOIIBIO JIMHEHHON 3aMEHbI
MIEPEMEHHBIX.



32

44 PaHr KBaApaTUIHOU (POPMBI.

45. Meron Jlarpanxa nmpuBeIeHUs KBaAPaTHUHON (POPMBI K KAHOHUIECKOMY
BU]LY.

46.3aK0H MHEPLMH KBaAPATHUHOMN (POPMBL.

47.3nakoonpeneneHubie kBagpatuunbie popMbl. Kputepuii CunbBecTpa.
6.5. ®oH/ OLICHOYHBIX CPEICTB

[lonublid OaHK 3alaHAid U1 TEKYLIETOo, pPYOEXKHBIX KOHTPOJEH H
IIPOMEKYTOYHOM aTTECTALHUM M0 NWCHUIUIMHE, TNOKAa3aTeau, KPUTEPHUH, 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 3amgayax [DJIEeKTpoHHbIA pecypc] :Yueb.
[Tocobue / [Ton pen. B.®. byry3oBa. -— 2-¢ wu3m., wuUCOpaBl. —
M.:OU3MATIINT,2002. — 248c. — Joctyn u3z 9bC « KoHCynbTaHT CTyaeHTa»

7.2. JlonoJIHUTEJIbHAS JINTEPATYypa

1.Anrebpsianueckuie CTPYKTYpPhl U UX MPUIIOKEHU [DIEKTPOHHBIN pecypc]
/3s6nmumena JI.B.,Kopa6ensmukosa C.10O., Kysnernosa 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., Teiuyk JI.LH. MHorowiensl. MeTtoauueckue
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
NPAKTHUECKUX 3aHATHH U CaMOCTOSITENbHOM pabOThl CTYACHTOB (akKyibTeTa
«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» npodpuib «Maremarnueckoe 0Opa3oBaHUE». —
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. llaraeix O.H. Anre6pa (Yacts 3). Matepuansl Ui NPaKTUYECKUX
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
MaTepuayibl JJIA TPAKTUYECKHX 3aHiATHH 1Mo aiaredpe co CTylICeHTaMH
crienmanabHocTH 010100 «matematukay. — Kypran, M3a-so KI'Y, 2012

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

HuTepHer-pecypce Kparkoe onucanue

[Topran sBIIIeTCSA COCTAaBHOM 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/
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10. ”TH®OPMAIMOHHBIE TEXHOJIOI'MHU, ITPOTPAMMHOE
OBECIIEYEHUME U UTHOOPMALIMNOHHBIE CITPABOYHBIE
CUCTEMBI

OBbC «Jlanb»
OBC «KoHCYNbTaHT CTyACHTa»
9BbC «Znanium.comy»

e

«FapaHT» - CIIPaBOYHO-IIPpaBOBasA CUCTCMaA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIHUIIJIMHBI

MarepualibHO- TEXHHUUYECKOE OO€CHeUYeHUE M0 pPean3aliy JAUCIUTLIUHBI
ocyuiecTBisiercsi B cooTBeTcTBUM ¢ TpeboBanus PI'OC BO mno pgaHHOM
oOpa3zoBaTeIpHOM IIpOoTrpaMMme.

12. IJIA CTYAEHTOB, OBYUAIOIIIUXCA C
NUCIIOJIbB3OBAHUEM JUCTAHIIMOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOTI' U

[Tpu ncmob30BaHUM AIIEKTPOHHOTO O0YUEHUS U TUCTAHIIMOHHBIX
oOpazoBatenbHbIX TexHoorui (nanee 0 u JIOT) 3aHATHS TOJHOCTHIO WU
YaCTHYHO MPOBOATCS B pexuMe oHlaiiH. O0beM AUCIUILINHBI U pacipe/eiIeHIe
Harpy3KH 1o BUAaM padboT cOOTBETCTBYET II. 4.1. Pacnipenenenue 6aioB
COOTBETCTBYET 11.6.2 MO0 MOXKET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpsl, B ciydae nepexona Ha 90 u JIOT B nponecce o0yuenus. Pemenue
Kadeapsl 00 UCTIOIB3YEMbIX TEXHOJOTUSX U CUCTEME OLIEHUBAHUS J10CTHKEHUN
oOyuaroluxcs NPUHUMAETCS ¢ YYETOM MHEHUS BEAYIIETo MpenojaBaTeis u
JOBOJUTCSI 1O CBEJICHUS 00yUYaIOIUXCS
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I[MTPMJIOKEHUE 1

AHHOTanus K pabodeit mporpamMme JTUCITUILTHHBI
Anrebpa

o0pa3oBaTenbHOM MPOTPaMMBI BEICIIIETO 00OPa30BaHUS —
nporpaMMbl OakanaBpHuara
44.03.05 — Ileparoruveckoe oopazoBaHue (¢ AByMsi NPOoGUIAMH MOATOTOBKH)
Hanpasiaennocts (mpoguis): MaremaTnka u pusuka

dopmbl 00yUeHHS: OUHAS ,3a09HAs

Tpynoemkocts nucuurminibl: 9 3E (324 akaieMruecKrX 4acoB)
Cemectp: 1,2,3 (ounas ¢popma o0yuenus); 1,2,5 (3aounast opma 00yueHus)
dopMa MPOMEKYTOUHOM aTTecTaluu: JK3aMeH, JK3aMeH, DK3aMeH

Conepxxanue TUCIUTLTAHBI
Anre6psl. Buapl anreop. [1one KOMIUIEKCHBIX uncesl. MaTpuisl 1
onpenenurenu. CUCTEMBI TMHENHBIX YPaBHEHUN. MHOTOUYJIEHBI OT OJHON
MepEeMEHHON. MHOTOUJICHBI HaJl YHUCJIOBBIMU NMOJAMU. CUMMETPUYECKHUE
MHOTOwIeHbl. Anredpandeckue cTpyktypsl ( I'pynmnsl. Konbia. [Tomns).
JInnenHble pocTpancTBa. JInHENHbIE onepaTopbl. EBKIIMAOBEI IPOCTPAHCTBA.
KBaapartuunsie popMsI.
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JIMCT
perucTpanuv U3MeHeHu (10MoJTHeHUl) B pa0do4yIo NporpaMmmy
y4eOHOH JUCHUITIHMHBI
«AJredpa»

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

OTBETCTBEHHBIN MTPENO/IaBaTEINb / ®.1.0. /

N3meHeHus: yTBEpKIECHbI Ha 3aceAaHuu KadeIpbl « _ » 20 r.,
IIporokoi Ne

3aBenyronui kadenpoit « » 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHwbIii roxa:

OTBeTCTBEHHBIN MTPENO/IaBaTellb / ®.1.0. /

N3menenus yTBepKIeHbI Ha 3acCeTaHuu Kadeaphl «  » 20 r.,
ITporokoi Ne

3aBenyromuii kaheapon « » 20 T.
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