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Havaneauk Ynpasienus N.B. I'puropenko

o0pa3zoBaTeIbHOMN ACATEILHOCTH
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1. OBPBEM JUCIIUIT/INHBI

Bcero: 14 3aueTHpIX eAMHUILIBI TPYA0eMKOCTH (504 akaleMUYECKUX YacOB)

Ha Bero Cemectp
Bup yueOHo# paboThI JTACITATLII 1 9 3
UHY
AyauTOpHbIE 3aHATHS
(koHTaKTHas padoTa ¢ 180 60 60 60
npenoaaBaTejieM), BCero 4acon
B TOM 4HCJIe:
Jlexknun 90 30 30 30
[TpakTryeckue 3aHATHSA 90 30 30 30
CamocrosiTesibHast padora,
BCEro 4acoB 324 84 120 120
B TOM YHCJIe:
[ToaroroBka K 3K3aMeHy 81 97 97 97
KoHnTtposnbHas pabota 54 18 18 18
Hpyrue Buasl
CaMOCTOSITEIIbHON paOOThI 189 39 75 75
Bux npomeskyTounoii aTrecTauuu OK3aMeH | 9K3aMeH | DK3aMeH | DK3aMEcH
O01mas Tpy10eMKOCTh
TUCIUNJIMHBI U TPYI0EMKOCTH 110 504 144 | 180 180
ceMecTpaM, 4acoB




2. MECTO JCIIUIIJIMHbI
B CTPYKTYPE OGBPA30OBATEJBbHON IPOT'PAMMBI
Jucuuninuza « Aiaredpa» OTHOCUTCS K 00s13aTeNIbHOM yacTH yueOHoro Osoka 1.
Kpamkoe codepicanue oucyuniunbl.

Anre6psl. Buas! anre0p. [lone KOMIIEKCHBIX Uuncen. Marpuiisl U
onpenenurenu. CHCTeMbl TMHENHBIX YpaBHEHU. MHOTOWIEHBI OT OJHOU
nepeMeHHO. MHOro4IeHbl HaJl YHUCIOBBIMH NOJIMUA. CHUMMETPHUYECKHE
MHOTOWICHBI. Anreopandeckue cTpykTypsl ( 'pynmsl. Konbia. [Tomns ). Jluneiinsie
npocTpancTBa. JIunelnsle onepaTopsl. EBKMaoBeI pocTpancTsa. KBagpatnuneie

bhopMBI.
JucuunnuHa «AnreOpa» Oa3upyeTcsi Ha 3HAHUAX, YMCHHSX, HaBBIKAX,

MPUOOPETEHHBIX CTyACHTaMH B cpeaHei mkose. OcBoeHHE OOyJaroNuMUCs
TUCIUTUINHBL  «AnreOpay omupaeTcss Takke Ha 3HAHUS, yYMCHHS, HABBIKA W
KOMITETCHIIUU, TMPUOOPETEHHBIE B PE3yJIbTaTe OCBOCHUS AMCIIUIUIMH: BBOJHBIN
KypC MaTeMaTUKU, aHAJUTHYECKas TeOMETPHs, MATEMAaTUUECKUN aHaAJTHU3.

3HaHMs, TOJyYCHHbIE TMPU U3YYCHUH IUCIUIUIMHBI «Anredpa», jJexar B
OCHOBE MAaTE€MaTU4YECKOro OOpa30BaHUsS, OHM HEOOXOJMMBI JJIi TMOHUMAaHUS H
OCBOCHHMSI BCEX KypCOB MaTE€MaTHKU, KOMIBIOTEPHBIX HAYK U UX MPUIOKEHUU. B
YaCTHOCTH, 3HAHUS JIAHHOTO Kypca MCHOJIb3YIOTCS B T€OMETPUH, MATEMAaTHIECKOM
aHajmse, MaTeMaTU4YeCKON Jioruke, auddepeHInanbHbIX YpaBHEHUSX,
JUCKPETHON MaTeMaTUKE U SKOHOMUYECKUX JTUCIUILINHAX.

Pe3ynpTaThl 00yueHUs MO MUCHUIUIMHE HEOOXOIUMBI JUIsl OCYIIECTBICHUS
npo¢eCCUOHATBHOMN S TEIHHOCTH.

3. INTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUSA

[lenpt0 OCBOGHHS TUCIUTUIAHBI «AnreOpa» SBISETCS TOJydYeHUe
byHIaMEHTAIBHOTO 00pa30BaHMs, CIIOCOOCTBYIOIIETO PAa3BUTHUIO JUYHOCTU. [Ipu
OCBOGHUHM JMCLUUIUIMHBI  BbIpaOaThIBAETCS YMEHHE JIOTUYECKH  MBICIUTD,
IPOBOANTH J0KA3aTeNbCTBA  YTBEP)KIEHUI, yCTaHABIMBATh JIOTUYECKUE CBSI3U
MEXIy TOHATUSMHU, [PUMEHATh TOJY4YEHHbIE 3HAaHUSA JJI1  pELICHUs
anreOpanvecKknx 3aJad W 3a/7ad, CBA3AHHBIX C MPHJIOKEHUSMHU anreOpamdecKux
METO/IOB.

3amayaMu  OCBOCHHUS AWCIHMIUIUHBI  «Anredpa» SBISIFOTCS H3y4YeHUE
OCHOBHBIX TIOHATUH, QOpMyJ, TeopeMm airedpbl, OBJAJCHHE METOJaMU MU
OpUeMaMU pelIeHUs alredpanyeckux 3agad, a Takke (OpMHUpPOBAHUE HABBIKOB
paboThI CO CeIUaILHON TUTEPaTyPO.

Komnerenuuu, popMupyemblie B pe3yibTaTe OCBOCHUS AUCIUILITUHBL:

- CnocoOHOCTh NPUMEHATh (PyHAAMEHTaIbHbIE 3HAHUS, NIOJyYEHHBIE B 00JIaCTH

MaTeMaTHYECKUX U (MJIM) CCTECTBCHHBIX HAyK, MW HCIOJb30BaTh HX B
npoeccuonanpHoi aestenpuoctn (OITK-1).

NHnukaTopsl W JECKPUNTOPBI  YaCTH  COOTBETCTBYIOLIEH



KOMIIETeHLIUH,  (QopMHpyeMOl B  Tpolecce  M3Y4YeHHS  JUCHUILIMHBI
«Anredpay, OLIEHUBAIOTCA MPU MOMOIIM OIICHOYHBIX CPEJCTB.

[Tnanupyemblie pe3ysbTaThl 0OYYCHHS 0 TUCHUTIIHHE «AJreOpay, HHIUKATOPBI JOCTHKCHHS
kommnereHuii  OIIK-1, mepedyeHb OlIEHOYHBIX CPENICTB

Ne | Kon HanmenoBanue nunaukaropa Kon IInanupyemslie pe3ysbTaTsl Hanmenosa
n/ | uHAH JOCTHYKEHHS KOMIIETEHLINU IJIAHU o0y4deHus HUE
m | Karo pyemo OLIEHOYHBIX
pa ro CPEACTB
JOCT pe3yi
WKEH prara
us o0yue
KOMII HUS
€TEeH
005078
1 UI- \3HaTh:ocHoBHbIE moHATHs i MeTogpl | 3 (MA- 3HaTh:0CHOBHBIE IIOHATHS U
Lomka . Lonk-1) Bonpocer
A3Y4aEMBIX Pa3/IEIIOB; METOIBI | o -
OCHOBHBIE c(hepbl UX MPUITOKECHHUS . U3Y4YaeMBbIX Pa3JEIOB; | yisanvena
OCHOBHBIE c(hepbl TPUIIOKEHUS
reopuu anredpandeckux CUCTEM,
JMHEWHOU anreOpsl,
TEOPUU MHOTOWJICHOB,;
DCHOBHEBIE TEOPEMBI U (DOPMYITHI,
METO/IbI JI0Ka3aTeNbCTBA,
UCIOJIb3YEMBIE B airedpe
2 na- Vmerh: QOPMYITUPOBATH TIPOOIIEMY v (UA- Vmers: POPMYIIUPOBATH 3amanus s
20m1K-1 B TEPMHUHAX aiareOpsl . 2omk-1) npobiemy cnaqn
B TEPMHHAX aNreOpbI SK3ameHa
pelaTth OCHOBHBIC THIIBI 337134 ;
(bopMyIHpOBaTh U J0Ka3aTh
OCHOBHBIE TEOPEMBI
M3y4aeMbIX pa3JIeliosB ;
BBIJICJISATH TJIABHbIC
CMBICIIOBBIE
aCIIeKTHI B JI0Ka3aTeNIbCTBAX
Ha
HpUMepe U3y4aeMbIX
YTBEPKICHUI
3 - Bnaners: B (M- Bnanets: MareMaTH4ECKAM
3omk-1 MareMaTHYeCKUM armnapaTom 3ork-1) ammapaTtoM  anreGpbl Bompockl
aIreOpsl MertonaMu qoKa3aTebCTBA AT Claqu
yTBEpKIeHUI B 3TOi obmacty . | 2<3aMeHa
BianeTs HaBBIKAMU 3anamms s
clayu
NPAKTHYECKOTo | o
HCIIONIb30BaHUAAITeOPANIECKIX
METO/IOB

IPpU aHAJIN3C pa3/IMIHbIX 3a1a4




4. COIEP KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TEMATHYECKUH IJIAH

Py6exusr | [ludp | HaumenoBanue pazznena, rembl | KonnuecTBo 4acoB KOHTaKTHOM
i paszzena, TVCTIATUTHHBI paboTHI ¢ mpernoaaBaTeaeM
KOHTPOJIb | TEMBI
Jleknnn [IpakTnuecku
JTUCIUILIN
€ 3aHATHS
HBI
1 cemecTp 30 30
Py6ex 1 P1 Anreopsl. Buasr anre6p. [lone 10 10
KOMIUIEKCHBIX YHCEI
PyGex 2 P2 Martpuiipl u onpeaeauTenn
8 8
P3 Cucremsl JIMHEWHBIX 12 12
YpaBHEHUI
2 cemecTp 30 30
Py6ex 3 P4 MHOTOYJICHBI oT OJIHOM 6 6
MIEPEMEHHOMN
P5 MHorouseHbsl Hajl YUCIOBBIMU 18 16
MOJISIMU
Pybex 4
P6 CummeTtpuyeckue 6 8
MHOTOYJICHBI
Cemectp 3 30 30
Pybex 5 P7 AnreOpanueckue  CTPYKTYpPBI 10 10
(I'pynmnie. Konbuia. o)
Pybex 6 P8 JIunHeiHble TPOCTPaHCTBA 6 6
P9 JIunelnHbIe onepaTopsl 4 4
P10 EBKnMIOBBI IpOCTpaHCTBA 4 4
P11 KBanpatuunsie popmbl 6 6




4.2. Conep:kaHue JEeKIMOHHBIX 3aHATHI

1 cemecmp
PA3JAEJI 1. AJITEBPBI. BU/IbI AJITEBP. IIOJIE KOMIIVIEKCHBIX

YUCEJL
Tema 1. IlonsaTHe aaredpol

bunapnas anreOpanueckas omnepaunus. CBoicTBa OuHapHOW anreOpandeckoi
OIIEpaLHH.

Anrebpa Kak MHOXECTBO C anredOpamdyeckumu omnepauusmu. OnpeneneHue
TPYIIbL, KOJbLA, MoJs. [IpumMepsr.

Tema 2. [1os1e KOMILIEKCHBIX YHCEJI

OnpeneneHue  KOMIUIEKCHBIX — 4yMcesl.  TeopeMa  CyIIeCTBOBaHUS.
Anrebpanueckasi, reoMeTpUyecKas, TPUTOHOMETpUYECKass U IOKazaTelbHas
(GopMbl KOMIUIEKCHOTO 4YHcia. JIeHCTBUS HaJd KOMIUIEKCHBIMM YHUCJIaMU B
anreOpanyeckol, TEOMETPUYECKOM M TPUTOHOMETpUYECKOM  (opmax.
JIBy4JIEeHHBIE YpaBHEHUS.

PA3JEJI 2. MATPUIIBI U OTTPEAEJUTEJIN
Tema 1. MaTpuubl.

OmnpeneneHue MaTpulbl, BUJIbI MATPULL, AEHCTBUS HAJ MAaTPULIAMH.
Tema 2. Onpenenurein.

[lepecranoBkn u3 n anemeHTOB. llomcraHoBku n-oil crenenu. MHBepcus.
Onpenenenue onpenenurens n-ro nopsaaka. CBOWCTBa omnpenenauTencd N-ro
nopsiaka. MuHopbel U anreOpanueckue IOMOJdHEHHs. Teopema o pas3noXeHUU
OTIpEETUTENIS MO AJIEMEHTaM CTPOKU WM cToiibna. CrieicTBUE U3 HEe.

Tema 3. O0paTHass MmaTpuuA.

BoIpokJieHHbIE W HEBBIPOXKIECHHbIE MaTpullpl. OOpaTHas MaTpuila, €€
BbIYMCIIEHNE. MaTpUYHbIE YPaBHEHUS.

PA3JEJ 3. CHCTEMBI IUHENHBIX YPABHEHUM

Tema 1. OCHOBHBIE TOHATHSA.
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JluHerHoe ypaBHEHHME, CUCTEMA JIMHEWMHBIX YPABHEHUM, PEUICHUE CUCTEMBI
JMHEWHBIX YPAaBHEHUW, BHUJIBI CUCTEM JIMHEWHBIX YPABHEHUN, PaBHOCUJIIBHOCTH
CUCTEM. DJIeMEHTapHbIe TPeoOpa30BaHUS CUCTEM.

Tema 2. MeToabl pellieHUsI CMCTEM JIMHEHHBbIX YPABHEHHH.

Pemenue cucreM JMHEHMHBIX YpPaBHEHUH METOJIOM IIOCJIEI0BATEIBLHOTO
UCKJIIOYEHMs] Heu3BecTHhIX (Meron ['aycca). Cucrema OJHOPOIHBIX JIMHEWHBIX
YpaBHEHUH. YCIIOBUE CYLIECTBOBAHHs HEHYJIEBBIX PELICHUM. 3allUCh U PELICHUE
CUCTEMBI N-ITMHEHHBIX YPABHEHUH C N HEHU3BECTHBIMM B MaTPUYHOM BHJIE.
ITpaBuno Kpamepa.

Tema 3. Apupmernyeckoe N MEpHOE BEKTOPHOE IPOCTPAHCTO
[lonsTne apudmeTnyeckoro N MEPHOrO0 BEKTOPHOTO IIPOCTPAHCTBA.

JluHeiiHas 3aBUCUMOCTh M HE3aBUCHUMOCTh CUCTEM BEKTOPOB apU(METHUYECKOro N
MEpPHOro mpocTpaHcTBa. basuc u panr cucrembl BEKTOpoB. OCHOBHAs Te€Oopema O
JIMHEWHON 3aBUCUMOCTH.

Tema 4. Panr maTtpunsl. UcciieqroBanue cucreM JMHEHBIX YPaBHEHHU .

Matpunia kak cucteMa BeKTOpoB.  CTpodeuHbld M CTONOLIEBOW paHT
MaTpulpl. BbluuciaeHue paHra MaTpulbl TOpH  [OMOIIM  3JIEMEHTAPHBIX
npeoOpa3oBaHuii HajJ cTpokamMu MaTpuilel. Teopema Kponekepa — Kamemnu o
COBMECTHOCTH CHUCTEMBI JMHEHHBIX YypaBHEHHHA. @DyHJIaMEHTalbHAsg CHUCTEMA
pELICHUN.

Cemecmp 2
PA3JIEJI 4. MHOT'OYJIEHBI OT OJJHOM NEPEMEHHOM

Tema 1. MHoOrowieHsl OT OJHOW mepeMeHHOM Haja mnoJeM. [leaumocTh
MHOIo4ieHOB. [loHATME MHOrowieHa OT OJHOM TEPEMEHHOW HaJl TOJIEM.
Onepanuu Hajg MHOTOWICHAMH, CBOMCTBA oOrepaiui. [lenmeHne MHOrousieHa c
ocTaTkoM. JIeIMMOCTh MHOTOYJICHOB, CBOMCTBA JenuMocTH. HanbGoapmmii o0mmit
JICJIATENIb MHOTOYJICHOB, €r0 HAaxXO0XIEHHWE C IOMOIIbK anroputma EBkiaupa.
B3auMHO npocThie MHOTOYJIEHBI, KX CBOMCTBA.

Tema 2. Kopuu maorouwiena. Teopema be3y.

[enenue MHorousieHa Ha JuHeHHbIM aByuieH. Cxema [opnepa. Kophu
MHorouwieHa. Teopema be3y. Kparnocte kopHsi MHOrouwneHa. lIpousBomHas
mHorowieHa. @opmyiia Teitmopa. Teopema o K-kpaTHOM KOpHE MHOTOYJICHA.

Tema 3. IlpuBoguMBIE M HENPUBOAUMbIE MHOTOYJIEHBI.

[IpuBOoAMMBIE M HENPUBOJUMBIE MHOTOYIEHBI HAJ IOJIEM, UX CBOMCTBA.

PaznoxeHne MHOrowieHa HaJl MoJieM Ha HENPUBOIMMbIE MHOKUTEIIH.

PA3JAEJI SMHOI'OYIEHBI HAJl YACJIOBBIMMU ITOJIAMUA
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Tema 1. MHOro4J1eHbI HAJX MMOJIEM KOMILUIEKCHBIX YHCEJI

[Tonsitne anreOpandecky 3aMKHYTOTO MoJist. Ayredpandeckasi 3aMKHYTOCTb
MOJIsl KOMIUIEKCHBIX uncesn. CBOWCTBA MHOTIOYJIEHOB HAJl TOJEM KOMIUIEKCHBIX
yucen. PopmyJisl Buera.

Tema 2. MHOro4JIeHBI HA/I MOJIEM AEHCTBUTEIbHBIX YHCEJI

COprDKeHHOCTB MHUMBIX KOpHeﬁ MHOIoO4wjic€Ha ¢ I[eﬁCTBPITeJILHBIMH
KOB(b(I)I/IHHeHTaMI/I. Paznoxxenue MHoOrodjicHa HaJ II0JICM I[GﬁCTBPITGJH)HLIX qHUCCII
Ha HCIIPUBOAUMBIC HAJl 3THUM I10JICM MHOZKUTCIIN.

Tema 3. MHOro4wieHbl Ha/l MOJIEM PALMOHAIbHBIX YHCAEJ.

[leaple ¥ palMOHAIbHBIE KOPHM MHOTOWIEHA C UENbIMA KO3(P(PUIUEHTaMU.
Kpurepuii HENPUBOAMMOCTH MHOTOWIEHA C UEeNbIMH KOX(p(UIMEHTAMH HaL
N0JIEM PallMOHAJIBHBIX YKcen ( KpuTepuil DN3eHIITeHA).

Tema 4. AnredOpanueckue yucJja.

[lonarue anreOpanyeckoro 4ucia Haj mosem P. [ToHsITHE MWHHUMAaJIBLHOTO
MHorowieHa Haja mnojieM P. CBoiicTBa MHUHHUMAaIbHOroO MHoOToujieHa. CTerneHb
MUHUMAJIBLHOTO MHOToujieHa. AyreOpanyeckas UppalluOHAILHOCTh HaJ moJieM P.
[IpocTeiec anredpandeckue pacIMpeHHS OIS,

VYHUUYTOKEHNE MPPALMOHAIBLHOCTU B 3HaMeHaresne apobu. Teopema o cTpoeHUn
IPOCTOTO aNre0panyecKoro paciIupeHusl.

Tema 5.Pemienue ypaBHeHU#l B paguKajiax

[lonATHE pa3pemMMOCTH YpaBHEHHMS B paaukanax. Pemienne ypaBHeHUM 3
crenenn. @opmyinsl Kapnano. Pemenne ypaBaeHuii 4 cTeneHu B pauKanax.

PA3JAEJI 6 CUMMETPUYECKHUE MHOT'OYJIEHbBI
Tema 1 CumMeTprUYecKHe MHOTOYJICHBI.

[TonAaTHEe MHOTOWIEHA OT N MEpeMEHHBIX. JIeHCTBHUS HaJ MHOTOYJICHAMH OT N
nepeMeHHbIX. Jlercukorpaduyeckoe pacioaoKeHHe WICHOB B MHOTOYJIEHE OT N
nepeMeHHbIX. [IoHSITHE CUMMETPUYEKOr0 MHOTOWICHA. DJIIEMEHTapHBIE
CUMMeTpUUecKre MHOrowieHbl. Teopema Buera. OcHoBHas Teopema o
CHUMMETPUUYECKUX MHOTOUYJICHAX.
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3 cemecmp
PA3JAEJI 7 AMITEBPAUYECKHUE CTPYKTYPbI
(I'PYIIIBI. KOJIBLA. ITOJIA)

Tema 1. I'pynnsbl

['pynmer. M3omopdusmer 1 romomopdusmel rpymnn. [loarpymnmsl. Kputepuit
noarpynmnsl. [luknuyeckue mnoxarpynmel U rpynmnbl. CMeXHBIE KIIACChl  I10
noarpyne, reopema Jlarpanxka. Hopmanensie nenurenu. @akroprpynia.

Tema 2. Koabna

Konbua, nogkonsia, nzoMophusm KoJell.

Tema 3. IToas

[Tons, moamods, nzomopdusm nojeit. Yucnosbie 1Mo, Yopsig0ueHHbIS

ITOJIA.

PA3JIEJI 8. JUHEMHBIE TIPOCTPAHCTBA

Tema 1 JIuHeiiHbIe NPOCTPAHCTBA

[Tonarue nuueitHOTO NTpocTpancTBa. [Ipumepsl. CBOICTBA TMHEUHBIX
IIPOCTPAHCTB. BUbI IMHEWHBIX IPOCTPAHCTB

JluneiiHasi 3aBUCUMOCTh BEKTOpOB. Pa3mepHocTh U 0a3uc JIMHEWHOTO
npoctpaHcTBa. KoopauHaTel BekTOpa B 3agaHHOM 0Oasuce. M3oMopdHOCTH
JIMHEWHBIX ITPOCTPAHCTB OAUHAKOBOW KOHEYHON pa3MEPHOCTH.

Tema 2. [lognpocTpancTBa JINHEHHBIX POCTPAHCTB.

[ToanpocTpancTBa JTUHEHHOTO NpocTpaHCcTBa. JIMHelHas 000J04YKa W paHTr
CUCTEM BEKTOPOB. [lepeceuenne u cyMMma noANpOCTPAHCTB, MpsAMas CyMMa.

PA3JIEJI 9. JUHEMHBIE OITEPATOPHI

Tema 1. JIuHeiiHbIe ONMEPaTOPbl BEKTOPHBIX MPOCTPAHCTB

JluHeliHble omepaTopbl BEKTOPHBIX MPOCTPAHCTB, MX 33/J]aHUE MAaTpPHUIIAMHU.
O6pas3, panr, sapo U nedeKT JMHEHHOTO oreparopa. JleHcTBHUSA Hall JTUHEHHBIMHU
omeparopamu. MaTpuIlsl onepartopa B pa3IMYHBIX Oa3ucax.

Tema 2. CoOcTBeHHbIE BEKTOPbI U COOCTBEHHbIEC 3HAYCHUS

CoOcTBEHHBIE BEKTOpPbl M COOCTBEHHBIE 3HAYEHHs. XapaKTEPUCTHUECKUUN
MHOTOWIECH JIMHEMHOTO OIleparopa. AJTOPUTM TIPUBEICHUS MATpPUIIBl K
JMaroHaJIbHOMY BUJLY.

PA3JAEJI 10 EBKVIMJIOBbBI BEKTOPHBIE ITPOCTPAHCTBA

Tema 1 EBKINA0OBbI BEeKTOPHBIE IPOCTPAHCTBA.

EBKIMIOBEI  BEKTOpPHBIE NPOCTpaHCTBA. [[mmMHa BEKTOpa M Yrosl MEXIy
BeKTOpaMu. OpTOHOPMHUPOBAHHBIE 0a3uchl, TMpolecC OPTOrOHAIU3AIMH.
N30oMop(pHOCTH €BKIMIOBBIX TPOCTPAHCTB OJIMHAKOBOM pa3MEepHOCTH.

PA3JIEJI 11 KBAAPATUYHBIE ®OPMBI.

Tema 1.JloHsATHS KBAAPATUYHOM (POPMBI.
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KBagpatuunoit popMsl. 3anuch KBaApaTUYHON (OPMBI B MATPUUHOM BHU/IE.

[IpeoOpaszoBanne KBaApPaTHIHON (HOPMBI C TTOMOIIBIO TUHEHHOW 3aMEHBI
nepeMeHHbIX. PaHT KBagpaTHaHOW (POPMBEI.

Tema 2. KaHoHHYeCKH BUJ KBAJAPATHYHOU (POPMBI.

OproronanbHOE npeoOpa3zoBaHUE KBAJPATUIHON (POPMbI K KAHOHUYECKOMY BUTY.
Merton Jlarpanxa npuBeaeHus KBaApaTUIHON (GOPMbI K KAHOHUYECKOMY BUJTY.
Teopema Jlarpamxka o npuBeaeHUH KBAAPATUIHON (GOPMBI K KAHOHUYECKOMY
BUy.3aKOH MHEPIUH KBAIPATUIHON (OPMBI.

3HakoorpeeneHHble kBaapatuunbie popmbl. Kpurepuit Cuiibectpa.

4.3 IlpakTn4yeckne 3aHATUSA

Mudp
passiena HanMeHOBaHMe U COJICpKaHUE Hopwma
2
COMEL HaumenoBanue paznena, NPAKTHIECKNX 3aHSATHA THUB
TEMBI JTUCIIUTIUIAHBI BpEMEH
AUCIHILTH (c yka3aHueM 4acoB) . YACEL
HBI ’
1 cemectp 30
P1 Anre6psl [Tonstue aaredpsl. Bumbr anredp 2
[Tone KOMIIEKCHBIX YHUCEN 6
(PyGex 1) 2
P2 Matpuiisi u | Matpuiibl 2
OTpeeIUTeNn
Onpenenurenu 4
OO6parnas marpuna. MaTpudHbie 2
ypaBHCHUS
P3 Cucremsl JTMHENHBIX | Pemenue CHUCTEM JUHEUHbIX | 4
yYpaBHEHUI ypaBHeHuil. Meton ['aycca
Pemenne  cucteM n = JUHEHWHBIX | 6
YpaBHCHUH C N HEU3BECTHBIMH B
marpuaHoM Buje. [IpaBuino Kpamepa
KonTtpomnbHas padota Nel (Pybex 2) 2
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Cuemectp 2 30
P4 MHorousieHsl OT OJHOM | MHOTOUJIEHBl OT OJHOM mepeMeHHoH | 1
nepeMeHHOM HaJ mojeM. J[eTMMOCTh MHOTOUJICHOB.
HO/] MHOT'OYJICHOB oT omuoii | 1
IIEPEMEHHOM. Bzaumno MPOCTBIE
MHOTOYJICHBL.
Kopnau mHorounena. Teopema be3sy. 2
Py6ex 3 2
[IpuBoanmbIie u HEMPUBOJAUMBIE | 2
MHOTOYJICHBI.
Ps MHOro4IeHbI HaJl
UMCIIOBEIMY OIISIMMU MuorouneHsl HaJl noysmu | 14
KOMIUIEKCHBIX,  JEHCTBUTEIBHBIX U
pPalMOHAJIBHBIX YHUCEN
P6 CummMmeTrpuyeckue CHUMMETpHUYECKNE MHOTOUYJIEHBI 6
MHOTOYJICHBI
Py6ex 4 KontponbsHas padora Ne2 2
3 cemecTp 30
P7 AnreOpandeckue ['pynmet. Bugst rpynn. Cpoiicta rpynm | 2
CTPYKTYpbI I'omomopdusm u uzomMopdu3M Tpym.
[Toarpymnrsl
[uknuyeckre NOATrpyNbl U TPYIIIbI 1
CmexHbie KJIACCBI. Hopwmainbhnsie | 2
nenurenn. dakrop rpynna
Konpra. Iloakombma. M3omopdusm | 1
KOJIeI
[Tons. IMoamois. M3omopdu3m moiei. 2
Py6ex 5 2
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. JInnelinnie IIPOCTPAHCTBA. | 6
P8 JInHliHBIE TPOCTPAHCTBA POeIP
[MoanpocTpaHcTBa.
P9 Jlunetinple onepaTopbl | JIuHelHbIe  omepaTtopbl  BEKTOPHBIX | 4
MIPOCTPAHCTB.
P10 EBxinnoBeI EBKIMI0BEI pOCTpaHCTBA 2
MIPOCTPAHCTBA
P11 Ksampatuunsie hopmbl | [ToHATHS KBaApaTHIHON (POPMBL. 2
. . 4
Kanonnueckuii Bua KBaIpaTHIHON
(bopMBL.
Py6exx 6 KonTponbsHas pabora Ne3 2

4.4 KOHTPOJIbHASA PABOTA

Y4eOHBIM TUTAHOM TIPETYCMOTPEHBI 3 KOHTPOJIBHBIX pa0OTHI: IO OJHON B KaXJIOM
cemectpe. L{erap KOHTPONIbHBIX PabOT MPOBEPUTH 3HAHUS, YMEHHUS U HABBIKU PEIICHUS
3a71a4, OCYILIECTBUTh KOPPEKIIUIO 3HAHUI CTYAEHTOB.

Koutponbhas padora Ne 1(PyGex 2) mpoBoautrcs 1o TeMaMm « MaTpuilsl u
onpenenutrenn» U «CHUCTEMBbl JMHEWHBIX ypaBHEHUI», KOHTpoibHas padora No2
(PybOex 4) mpoBoautcst 1o pasnenaMm S u 6, KoHTpoisibHBIE pabora 3 (PybGexu 6)
MPOBOAATCS 10 paznenam § — 11.

5. METOANYECKUE YKA3ZAHUA JJIS1 OBYYAIOLINXCA
1O OCBOEHHIO JUCHUITJIMHbI
[Ipn mpocnymmBaHuM JTEKIMN PEKOMEHIYETCS B KOHCIEKTE OTMEYATh BCE
Ba)KHBIE MOMEHTBI, TEOpEMbl U (OPMYJIbl, JOKA3aT€IbCTBO TEOPEM, CBOMCTB, Ha
KOTOPBIX 3a0CTpsieT BHMMaHHWe mpenojaBarenb. l[lepen nexuueir HeoOXOIUMO
NOBTOPUTH MaTepual, BBIACIUTh HETOHSATHBIE MECTa B JIEKIIMH, YTOOBI 0OCYIUTH
VX Ha 3aHATHUU.
IIpenongaBarenem 3aruIaHUPOBAHO NTPUMEHEHUE HA JIEKLIMOHHBIX 3aHATHIX
TEXHOJOTHH KOJJISKTUBHOTO B3aUMOJAEWCTBHs, rpynmoBas ¢opma padboThI
CTYJIEHTOB Ha dTare NOBTOPEHUS MATEPHAIIA.
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[TpakTrdeckue 3aHATHs OyAyT IPOBOAUTHCSA C MCIOJIB30BAHUEM Pa3IMUHbIX
TEXHOJIOTUH (MHIUBUAYAJIM3UPOBAHHOTO O0yUCHHUS, TPYITIOBOM (DOPMBI 00yUeHHS)

JIiss  TeKyIero KOHTPOJSI YCIIEBaeMOCTH TIO0 OYHOH (opme oO0yueHus
IpernoaaBaTesieM HCIONb3yeTCsl OaUTbHO-PEUTHHTOBAas CHUCTEMa KOHTPOJS U
OIICHKH aKaJIeMHYEeCKOM AaKTUBHOCTH. [l03TOMY HACTOSATEIHRHO PEKOMEHIYETCS
TIIATEIBPHO TMpopadaThiBaTh MaTEpHaN IUCHUILIMHBI TIPU CaMOCTOSTEIHHOU
paboTe, ydacTBOBaTh BO BceX (GopMax OOCYXKICHUS W B3aUMOJACHCTBUS, KaK Ha
JEKIHSIX, TaK W Ha TMPAKTHYCCKUX B3aHATHUSAX B IEIAX Jy4IIETO OCBOCHUS
MaTepuajia W TIOJyYCHHs] BBICOKOH OIICHKHM TI0 pPE3yJbTaTaM OCBOCHUS
JUCITUTITHBI.

BrimonHeHne caMoCcToATenbHOW paboThl MOIPa3yMeBaeT CaMOCTOSATEIBHOE
U3yYCHHE pa3lelioB AWCIMIUIMHBI, MOITOTOBKY K MPAKTUYCCKUM 3aHATUSIM U
pyOSKHBIM KOHTPOJISIM,  BBIIIOJIHEHHIO KOHTPOJBHBIX paboOT, IMOATOTOBKY K
HK3aMEHaM.

PexomenmyeMas TpyJO€MKOCTh CAMOCTOSITEIbHONW paOOThl MpE/ICTABIICHA B
Tabnuune

PexkoMeH1yeMblil pe:KuM CaMOCTOATEILHOM PadoThI

Mudp Bunbl camocToATensHOM pabOThI CTYIEHTOB TpynoeMKOCTb, 4achl
CPC (CPC)
Yriy6iaeHHOe H3yueHHEe pa3iesioB, TEM 99
JVCLHUILIMHBI JEKITMOHHOTO Kypca:
Cl - MHOTrO4JIeHBI OT OJHOW MEPEMEHHOMN
- JIunelHble IpOCTpaHCTBA
- JIunelinbie onepaTopsl
- AnreObpanyeckue CTpYKTYpPBI
[ToaroroBka K ayIUTOPHBIM 3aHITUSM 78
C2 (mpakTUUecKue 3aHsATHA) 10 2 Yaca Ha
KQKJ0€ 3aHSTHE
3 [ToaroToBka Kk pyOe:KHOMY KOHTPOJIIO ( 10 2 12
yaca Ha KaXJIbli pyOex)
C4 KoHnTtposnbHas pabota 54
C5 IToaroroBka K 3K3aMeHY 81
Uroro: 324
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6.1. IlepevyeHb OLIEHOYHBIX CPEACTB
1. BbannvHo-perimuneosas cucmema KOHMPONS U OYEHKU aKaoeMudeckol

axmusnocmu ooyuarowuxcs 6 KI'V (0ns ounou popmst 006yuenus)

2. Ilepeuensv 6onpocos Kk sK3aMeHaM.

3. 3aoanus ons pybexcuwvlx konmpoiei Nel,3,5,
4.Koumponvuas paboma Nel,2,3 — pybeocu 2, 4, 6.

6.2. Cucrema 0aJIbHO-PETHHIOBOM OLIEHKH Pad0oThI 00y4arOUIUXCH 110

AUCHHUIIHHE
Ne HanmenoBanune Conepxanue
1 | Pacnpenenenue Pacnpeoenenue 6annoe 3a 1cemecmp Llpomeorcy
0aIoB 3a ceMecTp 110 mouHas
BUJIaM yueOHOM ammecma
paboThI yust
ITocemenue Boimonnenne | Pybex 1 nmo | Dx3amen
JEKIUI U 3aIlHUTa 21 6annoB
PaKTUYECKUE
1 Gamn P Py6ex 2
3aHATHSA
16-15 KOHTPOJIbHAA
1 Gamn ( p
pabota) 10
16-13 21 6amnnoB
o 15 Hol3 o 42 30
Pacnpeoenenue b6annos sa 2cemecmp Ipomeorcy
MOYHAsL
ammecma

yus
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Ilocemienue Brinmonnenue Py6Gex 3 PK3aMeH
JIEKLIUAI U 3aIuTa 1o 15 GamoB
a ec
1 Gamn HPAICTITACCIX Py6Gex 4
3aHSITHS
1615 KOHTpOJIbHAs
2 Gamnn pabota No2
2613 1o 14 6amios
o 15 Jlo 26 o 29 30
Pacnpeoenenue 6annoe 3a 3cemecmp IIpomesicy
MOYHAs
ammecma
yus
ITocemenue Boimonnenne | PyGex 5 mo | Dx3ameH
JICKINI 1 3allyTa 15 GamroB
a ec
1 Gama HparTHecint Py6ex
3aHSITHS 6(xomTp
16-15 2 Oamn Pabota Ne 3)
20-13 hie}
14 Gannos
Hol5 Jlo 26 o029 30

Kpurepuii nepecuera
OaoB B
TPaJAULIMOHHYIO
OLICHKY [0 UTOTaM
paboThI B CEMECTPE U
AK3aMeHa

60 1 MeHee 0AJUIOB — HE 3a4TEHO OILCHKA 2

( HEYIOBJIETBOPUTEIILHO)

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

74-90 Ganmna — 3a4TeHO, OLICHKA 4 (XOPOIIIO)

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  nmomycka K MPOMEXKYTOYHOM aTTecTalud 0
JUCIUIUIMHE 3a CEMECTP 00YyYaromuiics T0JKEeH HabpaTh 1Mo
UTOTaM TEKYIIero M pyOeKHOro KOHTpoJied He meHee 51
O6amma. B cmydae ecnm oOywaromuiics HaOpanm meHee 51
Oayya, TO K AaTTECTAI[MOHHBIM UCHBITAHWSIM OH HE
JOITyCKaeTCsl.

Jliist mosmydenwust sk3amMeHa  0e3 POBEICHUSI TIPOLICTYPhI
MPOMEKYTOUHOM aTTecTaluyd O0ydarlleMycs HeoOXOJIUMO
HaOpaTh B XOJ€ TEKYIIETO U PyOEIKHBIX KOHTPOJICH HE MEHEe
61 Gamna. B aToM ciaydae OasIbHOM OIEHKH, MOJydaeMOu
00y4JaronmmMcs, OonpeaesieTcsl M0 KOJIUYECTBY UTOT 0asioB,
HAOpaHHBIX UM B XOJI€ TEKYILETO U PYyOEKHBIX KOHTPOJEH.
[Ipu »>TOM, Ha yCMOTpeHHUE TWpernojaBareis, OabHas
OIICHKa OOYYaroIIerocss MOKET OBITh MOBBIIMICHA 3a CYET
MOJIYYCHHS JOTMOJHUTENbHBIX OallJIoB 3a aKaJIeMHUYECKYIO
AKTUBHOCTb.

OOyuaromuiicsi, MIMEIOIINI IPaBO HA MOJYyYEHHUE OLEHKH
0e3 mpoBeACHUsT MPOLEAYPhl MPOMEKYTOYHOM aTTECTallUH,
MOXET TMOBBICUTh €€ TyTeM CJayd aTTeCTAllMOHHOTO
ucnbiTanus. B ciywae mnosnydeHuss oOydarouuMcs Ha
aTTEeCTAllMOHHOM HcHbiTaHuu (0 0amwioB  UTOr OaJUTbHOMU
OIIEHKH MO TUCIUIUIMHE HE CHUYKAETCS.

3a akaJeMHYECKyl0 AaKTUBHOCTb B XOJI€ OCBOCHHUS
JUCITUTUTUHBIL, ydqactue B y4eOHOH,  Hay4dHO-
UCCIIE0BATENbCKOM, CIOPTUBHOM, KYJIBTYPHO-TBOPUYECKON U
OOIIIECTBEHHON ACATENBHOCTA 00YyYaromeMycsi MOTyT OBbITh
HAYKCJICHBl  JIOMIOJIHUTENbHbIE Oamipl.  MakcumanbHoe
KOJIMYECTBO JIOMOJIHUTEIBHBIX OajuloB 3a aKaJIeMHYECKYIO
aKTUBHOCTb cocTaBisieT 30.
OcHoBanueM st
0aJIoB SIBJISIIOTCSL:
- BBITOJIHEHUE JTOMOJHUTEIBHBIX 3aJaHUN MO TUCIUIUIMHE;
JOTIOJIHUTEJIbHBIE 0aJlIbl HAUUCIISIFOTCS MPETo/IaBaTesieM;
- ydacTHe B TEYEHUE ceMecTpa B Yy4eOHOM, Hay4HO-

MMOJY4YCHUA JOITOJIHUTCJIIBHBIX

VCCIIEIOBATEIIbCKOM, CIOPTUBHOM, KYJIbTYPHO-TBOPYECKOU U
oOmecTBeHHOM AestenbHocTH KTV,
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DopMBI U BUIBI B cnygae ecnm K MPOMEXKYTOYHOM — aTTECTAIUM
yueOHOI paboTHI s (ox3ameHny) HabOpana cymma MeHee 51 Oamia,
oOyuyarormemMycsi  HeEoOXOauMO  HaOpaTh  HEJOCTAloIIee
KOJIMYECTBO OaJlIOB 3a CYET BBHIMOJHEHHS JTOMOJHUTEILHBIX
3aJlaHui, [0 KOHIA TMocieaHed (3a4yeTHOM) Heaenu

HEYCTICBAIOIINX
(BOCCTaHOBUBIITUXCS
Ha Kypce 00ydJeHus )

cemecTpa.
00yYaroIUXCsl ISt JInkBugaysa akageMUYeCKUX 3aJ0/KEHHOCTEH, BO3SHUKIINX
IOy 9CHHNA U3-32 Pa3sHOCTU B YYEOHBIX IUIAHAX IPU IEPEBONE WU
HEIOCTAOIIKX OAILIOB BOCCTAHOBJICHHM,  IPOBOJUTCS  IYTEM  BBIIOJHCHHS
B KOHLE€ cEMECTPpa JOTIOJIHATENIBHBIX  3aJaHuii, (opMa M 00BEM KOTOPBIX

OIIPCACIIACTCA IIPCIIOAABATCIICM.

6.3. IIpouenypa oneHuBaHHUS Pe3yJIbTATOB OCBOCHUS JUCHUILIUHbBI
Py6exubie kouTponu Nel, 2.3, 4,5,6, mpoBoasTcs B GopMe KOHTPOIbHBIX U

IMUCBMEHHBIX IMPOBEPOUYHBIX paboT. PyOex 1 comepxut 7 3amaHuid, KOTOpbIE
olleHuBaroTcs Mo 3 Oasuia Kaxabiid. PyOex 2 - koHTposibHa padorat Nel conmepxut 5
3amanuii (1-4 3amanue onieHUBaroTCA 1o 4 6anna, nocieanee S 6amion). Pyoex 3
COJICPKUT 5 3a/laHuii, KaKJ10€ olleHuBaercs 1o 3 6amia. Pybex 4 - KOHTpOJIbHAS
pabota Ne 2, conepxuT 7 3a1aHuii, KaK10€ olleHuBaeTcs 2 6ama. Pybex 5 comepkut
5 3ajanuii, Kaxaoe oleHuBaeTcs 1o 3 6aimia. PyGex 6 (koHTposbHas paboTa)
COJIEPKUT 7 3a/laHuM, KaXKJ10€ OLIEHUBAETCs 110 2 OaJia.

Ha xax b1l py6esx o0yuaroimemMycsi OTBOJIUTCA BpeMs He MeHee 90 MUHYT.

[IpenonaBatenpb oreHUBAET B 0auIax pe3yJbTaThl KaXA0ro 00y4JaroIerocs mo
KOJINYECTBY IPABUJIbHBIX OTBETOB U 3aHOCUT B BEJIOMOCTD y4e€Ta TEKYLIEH
YCIIEBAEMOCTH.

Dk3aMeH B | cemecTpe MpoOBOAMTCS MO OMiIeTaM, B KOTOPBIX JBa BOMpOca
TEOPEeTUUECKHX (KaXKIbIi OIEHUBAETCA 10 8 OaJIOB) M 1B 3a/1a4yu (10 7 6amioB), B 2u
3 ceMmecTpax 3K3aMeH MPOBOJUTCS 110 OMJIeTaM B KOTOPBIX JIBa BOMPOCa

( onrenuBaroTCs Kaxkaeiii mo 10 6amoB) u 3amada ( oneHuBaetcs 10 6aoB).

Bpewmsi, oTBOAMMOE CTYyIEHTY Ha 3K3aMEHALMOHHOE 3a/IaHHe, cocTaBiseT 1.5
aCTPOHOMMYECKHX Yaca.

Pe3ynbTarhl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH, HK3aMEHA 3aHOCSTCS
IPENOJaBaATENIEM B IK3aMEHALMOHHYIO BEOMOCTb, KOTOpast CAETCS B
OpraHM3aIMOHHBIN OT/ET HHCTUTYTA B JICHh HK3aMeHa, a TAaK)Ke BHICTABJISIOTCS B
3aYETHYIO KHIKKY 00y4JaroIerocs.
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6.4. IlpumMepbI OLIEHOYHBIX CPEACTB MJIsl PyOe:KHBIX KOHTPOJIeH 1
IK3aMeHa

Pybex 1

1. BrInogHWUTH IEUCTBUS:

2. Halith nelicTBUTEIBHEBIE X,y ,ECIIH
(2+3i)x—4y+(5-6i)y=8-2i.

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

4. 3anucaTh KOMIUIEKCHBIC YUCTA z,,z, U B aaredpandeckoit opme:

7 LT
a) z,= Z(COS—E-HSIH—?Z'J
6 6

6) z, = 2(005(— %} ”Si“(_ %B

5. Haiitn IrCOMCTPHUICCKOC PCIICHUC CUCTCMBI HCPABCHCTB!

z—(2-3i) <3,
a
) —%Sargzﬁ—%
|z—2i]>3,
0
) 0<argz£%

6. Pemmth ypaBHEeHHUE: 5x* =—125.
7. date onpenenenue rpynmnsl. [Ipusectu nmpumep.

Py6ex 2. ( KontpoabHasi padora Nel)
1. Pemmuth CUCTEMY JIMHEWHBIX YpaBHEHUH METOJIOM I'aycca:
5x1+4x2 —3x3 +2x4 =1,
4x1—5x2 +2x3 —3x4 =1,
6x1+13x2 —10x3—7x4 =3,
2X1 —23Xp +12X3—-13x4=-5,

x1+9x2 —5x3+x4=2.
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v _ 2
2. Haiitn sHauenue muorownena f(x) or wmarpuusl A. JS(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 onpenenurens .
5 -1 2 4
8 7 1 5

Py6e:x 3

1. Hatitn HanOOoabIINKM AETUTEI, MHOTOUYWIEHOB f (X) M ¢(X) C IIOMOIIBIO
anroputMa Epkimna: f(x) = x* +x® —3x® —4x -1, o(X) = x> +x* —x—1.
2. [Tonb3ysick cxemoii ['opuepa, paznenuTs MHOTOWIEH f(X) Ha JIMHEHHBIN
JIBYYIEH X—C W HAaWTH 3Ha4YeHUe MHOrouweHa f(x) npu x=c:

f(x)=x"—-2x>+4x*> -6x+8, c=1.

3. HaiiTi kpaTHOCTb KOpHS X, AJisi MHOrousaeHa f(x).
f(X) = x> —8x* +25x® —38x* +28x -8, X, =2.

4. monw3yscek cxemoil ['opHepa, pa3nokuTh MHOTOWIEH 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 npocTeinme 1poOu JaHHYIO pallMOHAIBHYIO APOOb:

x' =3x’ +2x* —x+5
(x + 2)5

Py0e:x 4 (koHTpOIbHANA padoTa Ne2).

1. Pa3nouTh Ha HenmpHBOAMMbIE MHOXHTeTH Hax momsamu C n R: f(x) = x* +
16.

2. IloctpouTh HOPMHpPOBAHHBIE MHOTOYJIECHBI HAWMEHBIIEH CTETEeHW Hal
nonsmu C u R, umerorue KopHA Xy =1, X34 =-1.

3. Pemmts HemoHOE KyOHUeckoe ypaBHeHHe X° + 9X — 26 = 0.

4. Peumts metonoM Peppapu ypasHenne 4-if cremenn: X' + 3x° + 5x° + 5x +
2=0.
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N _ 3 a2
5. Haiitu panmonansubie KopHu 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 + X») OT KOpHEH ypaBHEHHUS

X3 x?—4x+1=0.

7. OcBOGOIUTBLCS OT UPPALMOHATBLHOCTH B 3HAMEHATEIE JIPOOH:
T _at+l
1) 1-¥2+42 2)" a*+a-1 e @ — xopens ypaBHenus: X —7=0.
Pyb6ex 5

1. IIpoBepuTh sBISiETCA M  AAJATHUBHOM TPYNNON MHOMXECTBO MaTPHIL

o
BHUJIA ,rme aeR
0 a

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

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

3. Jlokaszats, uto MHOXectBo A = {a=8k / k € Z} ectb moarpymma
aJIUTUBHON TPYIIIBI IEJIBIX YUCE.

1 2 3 4

4 31 2

4. HaiiT mopsioK dJeMEHTa [ j CUMMETPUYIECKOU TPYIIIBI Sy.

(a bj
5.BeIsicHUTh, 0Opa3yeT Ju KOJbLIO, TI0JIE MHOXKECTBO MATPHI] BUJIa 5 a , TIIe

Va,beQ

Py6ex 6 (KonTpoabHas padora Ne3)

1. BeisicHUTH 00pa3yeT JJu MHOXKECTBO BCEX BEKTOPOB N — MEPHOT'O MPOCTPAHCTRA,
Yy KOTOPBIX KOOPAUHATHI C YETHBIMU HOMEPAMHU PaBHbI HYJIIO, TOAIPOCTPAHCTBO
R".

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

e, =(1,0,1) £i=(3,4,-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,

CUCTEMBI JJUHEUHBIX YPAaBHEHUN 3%+ 5%, =10x, +18x, =0.

4 Jlunetinsiii oreparop # B 6asuce (e) uMeeT MaTpuIly A.

4 -2 -1
A2 =] -1 3 -1

.Haiitn marpuiyy storo omeparopa B 0asuce (f), ecnm 1 -2 2

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

e, =(0,1,2) 7 =(2,3,-1)

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

5.IIpoBepuTh JHMHEWHYIO HE3aBUCUMOCTb M OpPTOTOHAIM3UPOBATH CUCTEMY
gexropos: 4 = L—11L2)a, =(112-1).a; =(203.2).

6.I1o xputepuro CunbBecTpa IPOBEPUTH, SABISICTCS JIU KBagpaTudHas A( X,y)= X2
X1X2+4 X1 X3+ X,” 3HAKOOMPEICICHHOM.

7. Haiitm Bce CcOOCTBEHHBIC 3HAYCHUS M COOCTBEHHEIC BCKTOPLI JIMHEHOT'O

3 1 -3
oriepaTopa ¢, 3aJlaHHoro matpuiei A=|3 1 -1
2 -2 0
1 cemecmp

pruepnbte 60NPOCHL K IK3AMEHY

1. TlonsiTue OMHAPHOMN aNreOpanvecKoi oneparuu.

2. CoiicTBa OMHapHOM anredpanydeckoii oneparuu . [Ipumepsi.

3. Ilonartue anreOppl Kak MHOXECTBA C alreOpauvdecKuMU ONEpAIHSIMHU.
[Tpumepsl.

4. Tpynmel. [Ipumepsi.

5. OmpexneneHue u NpuMephl KOJell.

6. Omnpenenenwne nos. [Ipumepsi.

7. AnreOpanueckas popMa KOMIICKCHOTO 4ucia. [[efcTBUS Hal KOMITJICKCHBIMHU

qyucjIaMu B alireOpandeckoi opme.

Tpuronomerpuueckas (opmMa KOMIIJIEKCHOTO YHCIIA.

9. JleiicTBUS HaJa KOMIUIEKCHBIMU 4YHUCJIaMU B TPUTOHOMETPHUUECKON dopme
(YMHOKEHHE U JICJICHHE).

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

o
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11.M3Bneuenue KOpHEH N-OH  CTEMEHM W3  KOMIUIEKCHBIX  4YHCEl B
TPUTOHOMETPUUECKOH popMe.

12.JIBywieHHBIC YpaBHEHUS.

13.ITokazarenpHas (hopMa KOMIUIEKCHOT'O YHCTIA.

14 Matpuipsl. Onepanuii Ha MaTpULAMHU U UX CBOMCTBA.

15.IlepecTaHOBKH H3 N 3JI€MEHTOB. YHWCIO MEPECTAaHOBOK W3 N 3JIEMEHTOB.
WNuBepcun. UeTHple M HEYETHBIE NIEPECTAHOBKU. TeopeMa O TPAHCHO3ULMIX B
NEpPECTAHOBKAX.

16.IToacTaHoBKH N-0if CTENICHHU.

17.0npenenenue omnpeaenurens N-ro nopsaka. Onpenenutenu 2-ro U 3-ro

MOPSIJIKOB.
18.CBoiicTBa, BbIpaKarolIMe JOCTATOYHBIE YCIIOBUS PABEHCTBA OMPEIETUTEINS
HYJIIO.
19.11peoOpa3zoBanus HajJ CTPOKaAMHU OIpPEACIUTENs, HE BIMSIONME HA €ro
BEJINYVHY.

20.I1peoOpa3oBanus HaJ CTPOKaAMH OIPEEIUTENS, BIUSAIONIME HA €r0 BETUUHHY.
21.MuHOpBI U anredpanyecKue T0MOJTHEHHUS.
22. Teopema 00 ompejenuTene, B KOTOPOM BCE 3JIEMEHTHI KaKOH-INOO CTPOKH,
KpOME OJIHOTO, PABHBI HYJIIO.
23.Teopema O pa3iOXKEHUH OMPEICTUTENS MO 3JIEMEHTaM CTPOKH WJIM CTOJOIa,
CJIE/ICTBUE U3 HEE.
24.00patHasi MaTpuIla, €€ BEIYUCICHHE.
25.MaTpuyHbie ypaBHEHUSI.
26.CucteMbl TMHEHHBIX YPAaBHEHUH. DJIeMEHTapHbIE TPEOOPA30BAHUS CUCTEM.
27 .Pemienue cucteM JTUHEHHBIX ypaBHEHUHN MeToI0M [aycca.
28.Pemienne cuctemMbl N TUHEHHBIX YpaBHEHUN ¢ N HEM3BECTHBHIMU B MATPUYHOM
BHJIE.
29.ITpaBuno Kpamepa.
30.Apudmerrueckoe N MepHOE MPOCTPAHCTBO.
31.JIuneliHas 3aBUCUMOCTh M HE3aBUCUMOCTb CUCTEMBI BEKTOPOB
32.CBolcTBa JINHEN 3aBUCUMOCTH.
33.0cHoBHas Teopema O JIMHEMHOW 3aBUCUMOCTH.
34.Panr cuctembl BEKTOPOB.
35.PaHr MaTpHUIIbl ¥ €0 BEIYHCIICHHE.
36. MccnenoBanue cucTeMbl IMHEHHBIX ypaBHeHHH. Teopema Kponekepa-Kanemnu
37.0nmHOpoAHAsT cHUCTEMa JIMHEWHBIX YpaBHEHHU. YCIOBHE CYIIECCTBOBAHHS
HEHYJIEBOT'O PELICHHUS.
38.Beipok7ieHHBIE W HEBBIpOKACHHBIE  Marpuilbl. OOpaTHas  martpwuia.
Brruucnenre oOpaTHON MaTPHIIHL.
Cemecmp 2
IlIpumepnuvie 6onpocwvl K IKIAMEHY.
1.Koap110 MHOTOUYJIEHOB OT OJJHOI'O HEU3BECTHOTO HaJ MOJIEM.
2. Jlenenue ¢ OCTaATKOM MHOTOYJIEHOB HaJl MMojeM. TeopeMa O IeIEHUH C OCTaTKOM
MHOTOYJIEHOB Ha/Jl TIOJIEM.
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3.lenumMocTh MHOTOUJIEHOB, CBOMCTBA IETUMOCTH.

4. HOJI nByX 1 HECKOJIbKMX MHOTOUJIeHOB. Anroput™ EBkinna.

5.B3auMHO pocThie MHOTOWIEHBI M KX CBOMCTBA.

6./lenenue MHOTOUJIEHA HA JIMHEWHBIN ABy4eH. Cxema ["opHepa.

7.Teopema be3y, cienctue U3 Hee.

8.Kopuu mHOTOUIIeHa. YKCIO KOpHEH MHOTOYJICHA /1 CTETICHHU.

9.IlpuBoauMBIC U HETIPUBOANMBIC MHOTOUJICHBI HAJT TIOJIEM.

10.CgoiicTBa HEMPUBOIUMBIX MHOTOUJICHOB.

11.Teopema 0 pa3ioKEHUHU MHOTOUIEHA B IMPOU3BEJACHUE HEMPUBOJUMBIX HaJ
M10JIEM MHOT'OYJIEHOB.

12 .TlpousBonHas MHOrousieHa. Teopema o K-KpaTHOM KOpHE MHOTOWJICHA.
13.®opmyna Teitnmopa. CxemMa BBIUMCICHUS 3HAYEHUW MHOTOUYJIEHA M €ro
MIPOU3BO/IHBIX.

14 Anrebpanueckas 3aMKHYTOCTh TOJsi KOMIUIEKCHBIX uucen. (CBoicTBa
MHOT'OYJIEHOB HA/Jl TOJIEM KOMIUIEKCHBIX YHCEN.

15.MHorouseHsl Haja MOJeM JEeHCTBUTENbHBIX uncell. CONpsKEeHHOCTh MHUMBIX
KOpHEH MHOTOWIEHA C IEUCTBUTEIBHBIMU KOA(DPUITEHTAMU.

16.PaznoxkeHre MHOTOUYJIEHA Ha HEMPUBOAUMBIC MHOKHTEIH HajJ TIOJIeM
JEeUCTBUTEIBHBIX YHUCEIL.

17. ®opmyiel Buera.

17 Kputepuii Dil3eHIITENHA.

18.1lenpie u parmoHanIbHBIE KOPHU MHOTOUYJIEHA (TIEpBOE HEOOXOAMMOE YCIOBHE
CYILLECTBOBAHMSI pallUOHATBHBIX KOPHEH, TOCTATOYHOE YCIOBHE).

19.1lenbie ¥ panMoOHATBHBIE KOPHU MHOTOWIEHa (BTOpO€ HEOOXOIMMOE YCIIOBUE
CYILIECTBOBAHMS PAllMOHATBHBIX KOPHEH, IOCTATOYHOE YCIOBUE).
20.Pa3pemmMocTh ypaBHEHHI N CTENEHU B paJuKaIax.

21. Pemenne ypaBuenuii 3 crenenu. ®opmynsl Kapaano.

22. Pemienue ypaBHeHul 4 creneHu metogom deppapu.

23. MHoOroujieHsl OT N HEM3BECTHHIX. [[eMCTBUS HAJl HUMH.

24. Jlexcukorpadudeckoe npejacTaBiIeHUe MHOTOUIEHA OT N IEPEMEHHBIX.

25. CumMeTprdecKre MHOTOWIEHBI. OCHOBHBIE CHMMETPUYECKHE MHOTOUJICHBI.
26. OcHOBHAasl TEOpEMa O CUMMETPUIECKUX MHOTOUJICHAX.

277.CnencTBrs U3 OCHOBHOM TEOPEMBI O CHMMETPUYECKUX MHOTOUJICHAX.
28.Anrebpandeckre U TPaHCIICHACHTHBIE YKciia Haj mmojieM P.

29.MuHUMaJIbHBII MHOTOYJIEH alredpandeckoro yncia Haj nojiem P.

30.CBoiicTBa MUHMMAJILHOTO MHOTOYJIEHA.

31. UppamunuoHaibHbIe aareOpandecKue yncia

32.IIpocroe pacmmpenue noisg. CTereHb dJIeMeHTa Hal TIOJICM.

33. Teopema 0 cTpOCHHUH MPOCTOTO ANTEOPANIECKOTO PACIITUPEHUS TTOJIEM.
34.0cBob0xIeHNE OT anreOpandecKoil UpparMoOHATPHOCTH B 3HAMEHATENE IPOOH.
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3 Cemecmp
Ilpumepnsie sonpocwt K IK3ameHy

1.0Onpenenenue u npumepsl rpynn. CBoHCTBA TPYIIIL.

2.OKBUBAJICHTHOCTH JIBYX OIPEEICHUN.

3.Iloarpynna. Kpurepuit noarpynnsl. [Ipumepst.

4.1{ukryeckue mOATrPYIIIbI, IPUMEPHI.

5.luknuueckue rpynmsl, npumepsl. [lopsaaok anemenTa.

6. Teopema o mopsAKE MUKIUYECKOM TPYIIIIHL.

7.T'omomopdusmer  rpynn.  [Ipumepsr  M3omopdusm  rpymnm.  CBoiicTBa
nzomopduszma.

8. TeopeMa 06 nzoMophr3Me MUKINICCKUX TPYIIII.

9. Teopema Knaumn.

10. CmesxHbIe Kacchl 1o noarpymmne. Teopema o pa3OueHuu.

11. Pasznmoxxenue rpynmsl no noarpynmne. Teopema Jlarpamxka. Crnenctsust w3
Teopemsl Jlarpanxa.

12. HopmanbpHbIE AETUTENH.

13. ®akroprpymnmna. CBoiicTBa (paKTOPrpymIl.

14. Onpenenenne u TpuMepsI KOJIEI.

15. CsoiicTBa konen.

16. KoJsib110 KJ1aCCOB BBIYETOB.

17. F'omoMopu3MBbI KOJIEIL.

18. Tunsl koaen. O6JacTh UETOCTHOCTH.

19. Uzomopdusm koserr.

20. Onpenenenue u npumepsl noyneit. CBoiicTBa mojiei.

21. YnopsimoueHHbIE HOJIA.

22. lloamone. IIpoctoe none. XapakTepUCTUKA MOJIS.

23.0mpesienieHre U MpUMeEpPbl JIMHEHHBIX MPOCTPAHCTB.

24 JluneitHas 3aBUCUMOCTh BEKTOpOB. CBOMCTBA JIMHEWHON 3aBUCUMOCTH.
25.PazMepHOCTh 1 0a3UC TMHEHHOTO MPOCTPAHCTBA.

26KoopauHaTel BEKTOpa B 3aJJaHHOM Oa3uce.

27 .M3oMopdu3M TUHEHHBIX MPOCTPAaHCTB. Teopembl 0 n3oMopdu3aMax JTUHEHHBIX
IIPOCTPAHCTB.

28.IloanpocTpaHcTBO TUHEHHOTO MpocTpancTBa. Kputepuii moampocTpaHcTBa.
29.JIuneiinas 000JI0YKa U PaHT CUCTEM BEKTOPOB.

30.I1epecevyenne u cymMMa MOAMPOCTPAHCTB, MPAMas CyMMa.

31.Panr maTpuiibl, BEIYUCICHNUE PAaHTa MATPHUIIHI.

32.JluneiHbIe OmepaTophl BEKTOPHBIX MPOCTPAHCTB, WX 3aJaHUE MaTPUIIAMH.
33.00pa3, panr, sapo u aedeKT IMHEHHOTO OTepaTopa.

34.JleiicTBuUs HAJ JIMHEWHBIMU OTIEPATOPAMH.

35.Matpuiipl onieparopa B pa3IUYHBIX Oa3ucax.

36.Co0CTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHHUS.
37.XapakTepuCTUYECKU MHOTOUJIEH JJUHEHHOTO OIepaTopa.

38.AropuT™ NpUBENCHUS MAaTPULIBI K AUArOHAILHOMY BUIY.
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39.EBKIUI0OBEI BEKTOpHBIE MPOCTPAHCTBA (OmpesaenaeHue u nmpumepsl). CBoicTBa
CKaJIIPHOTO MPOU3BEICHHUS.

40.[ln1Ha BEKTOpA U yroJl MKy BekTopamu. HopMupoBaHHBIE BEKTOPHI.
410pTOHOPMHUpPOBaHHBIE 0a3UCHI, MPOLECC OPTOTOHATU3ALIUU.

42 KBanpatuuHoil popmbl. 3amuck KBaapaTuyHOU (JOPMBI B MATPUIHOM BHUJIE.
43.TIpeobpazoBanre KBaIpaTHIHON (HOPMBI C TTOMOIIBIO THHEHHOMN 3aMEHBI
NIEPEMEHHBIX.

44 Panr kBagpaTUIHON (HOPMBI.

45. Merona Jlarpanxa nmpuBeIeHUS KBaAPATHUHON (POPMBI K KAHOHUIECKOMY
BUTTY.

46.3aK0H MHEPIIMHU KBAJIPATUIHON (HOPMBI.

47.3nakoonpeneneHubie kBaaparuunbie hopmbl. Kputepuit CunbBecTpa.

6.5. @oH OLIEHOYHBIX CPEACTB

[lonublid OaHK 3aJaHUid A TEKYIIEro, pPYyOEXKHBIX KOHTPOJEH H
IIPOMEKYTOYHOM aTTECTALHUM M0 NWCHUIUIMHE, TNOKAa3aTeIu, KPUTEPHUH, IIKaJbI
OLICHUBAHUS  KOMIICTCHIIMM, METOJWYECKHUE  MaTepHaibl,  OINPEICISIONINE
MPOLIETypbl OLIEHUBAaHUS OOpa30BaTENbHBIX PE3yJbTAaTOB, NIPUBEACHBI B YUEOHO-
METOANYECKOM KOMIUIEKCE NUCIUIIIINHBI.
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7. OCHOBHASA U JONNOJIHUTEJIBHAS YYEBHAS
JIUTEPATYPA
7.1. OcHoBHas1 y4yeOHas1 IUTEpaTypa
1.BBenenue B anredpy. Yacts 1. OcHOBBI anreOpsl [ DJIeKTpOHHBIN pecypc] YueOHuk
By30B. /Koctpukun A.U. — 2-e u3n., ucnpasin. — M.:.O@U3MATIJINT,2003. — 272 c.
— Hoctyn u3 OBC « KoHCynbTaHT CTyneHTa»
2.JIunetinas anreOpa B Bompocax M 3ajgadax [DnekTpoHHbI pecypc] :Yuaeb. [Tocodue
/ Tlom pen. B.®. byry3oBa. -— 2-¢ uzn., ucnpasi. — M..OU3MATIIUT,2002. —
248c. — Hoctyn u3 ObC « KoHCyNnbTaHT CTyIeHTa»
7.2. lonoJIHUTEIbHASA JJUTEpaTypa
1.Anrebpsianueckue CTPYKTYpbl U UX MPUIIOKEHU [DIEKTPOHHBIN pecypc]
/3sa6muneBa JI.B.,Kopa6ensiukosa C.10O., Ky3nenora U.B., Tuxomupon C.A.
— Apxanrensck : UJ[ CADY, 2015.- 169c. . — Hdoctyn u3 O3bC « KoHcynpTaHT
CTYJCHTa»
8. YYHEBHO-METO/INYECKOE OBECIIEYEHHUE

CAMOCTOSATEJBHOMN PABOTBI OB YUAIOIIUXCS

1. Jlorunosckux JI.M., Termyk JI.H. Muorounensl. MeTtogudeckue yka3aHusi U
MaTepHualbl JJ1 MPaKTUYECKUX 3aHATHH MO airedpe co CTyJEHTaMU CIEUUaIbHOCTH
010100 Marematuka. — Kypran, U3n-so KI'Y, 1999 r.

2. JlykeppsnoBa E.A. JluneliHble MNpOCTpaHCTBA. Marepunaner s
INPaKTUYECKUX 3aHATHUI M CaMOCTOATEIbHON paldOThl CTYAEHTOB (aKyyibTeTa
«EcTecTBEeHHBIX HAYK U MAaTEMaTUKW» (Ha MpaBax PyKOIHCH).

3. JlykepbsnoBa E.A. Jluneiinsie onepaTopsl. Matepuanbl sl MPAKTUIECKUX
3aHATUN U CAMOCTOSITENIbHOM paboThl CTYAEHTOB (pakynbTeTa « ECTECTBEHHBIX HAyK U
MaTeMaTuku» (Ha MpaBaxX PYKOIHCH).

4. IMarseix O.H. Anrebpa (Yacts 1). Marepuanbl 175 MPpaKTHUYECKUX 3aHITHIMA
U CaMOCTOSITEbHOM paboOThl CTYIAEHTOB (akynpTeTa « MaTemaTuku U
uHdopmarmonHble TexHojorui» HampaBiaeHudt 010100 «marematuka», 050100
«Ileparornueckoe ob6pasoBanue» npodpuib «MaTtemarnueckoe oOpa3oBaHHUE». —
Kypran, U3n-so KI'Y, 2014

5. Iartueix O.H. Anredpa (Hacts 2). MaTepuaiibl 151 IPAKTUUECKUX 3aHITHIMA
U CaMOCTOATENbHON paboThl ansa cryneHtoB HampasieHuil 010301 u 44.03.01. —
Kypran, U3n-so KI'Y, 2015

6. IHarueix O.H. Anrebpa (Yacts 3). Marepuainsl Ui TpaKTHUECKUX 3aHITHA
U CaMOCTOSITENIbHOM  paboThl CTyZIEHTOB (Qakynbrera «MareMaTuku U
uH(popmanmonHsie TexHoJoru». — Kypran, M3a-so KI'Y, 2016

/. Iaraeix O.H. T'pynnei. Kombna. Ilons. Meroaudeckue yka3zaHusi u
MaTepuaibl A IPaKTUYECKUX 3aHATHI Mo anredpe co CTyACHTaMu CHEelHaTIbHOCTH
010100 «marematuka». — Kypran, U3g-so KI'Y, 201
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9.PECYPCbHI CETU «<MHTEPHET»,
HEOBXO/IUMBLIE I OCBOEHUA INCIUITINHBI

HNuTepHeT-pecype KpaTkoe onucanme

[Toprain sgBnsi€eTCS COCTABHOW YaCThIO
denepanbHOTO MIOpTana "Poccuiickoe
obpazoBanue". CoaepKuT pecypchl U
CCBUIKHM Ha PECypChl IO €CTECTBEHHO-
HAay4YHBIM JUCIUIIHHAM ((pu3uKa,
MaTeMaTuKa, XUMUs U OMOJIOTHS).

http://en.edu.ru/

®enepanbHbii optan «Poccurickoe

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

Caiit MOCKOBCKOI0 TOCYIapCTBEHHOTO

N/ WWW. MSU. U yHuBepcureta uM. M.B.JIomoHOCOBa

10. TH®OPMAILIMOHHBIE TEXHOJIOI'YUU, ITPOI'PAMMHOE
OBECIIEYEHUE U UTH®OPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBbI
1. OBC «JIaub»

2. OBC «KoHcynbTaHT CTyACHTa»
3. OBC «Znanium.comy
4. «["apanT» - cipaBOYHO-TIPABOBasi CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
JTUCHUIIIAHBI

MatepuanbHO- TEXHHYECKOE OOECIEeYeHHE M0 pealu3ally JUCIHUILINHBI
ocymiecTBisieTcsi B cooTBeTcTBUU C TpeboBanus PI'OC BO mno nanHoOM
o0pa3oBaTeabHOI MpOorpaMMme.

12. IJIS1 CTYAEHTOB, OBYYAIOIUXCS C
UCMOJIb3OBAHUEM JIMCTAHIMOHHBIX
OBPA3OBATEJBbHBIX TEXHOJOT Ui

[Tpu ucrosIb30BaHUU AJIEKTPOHHOTO O0YUEHUS U IUCTAaHIIMOHHBIX
oOpazoBarenbHbIX TexHoJorui (Hanee D0 u JJOT) 3aHATHS TOTHOCTHIO WIIN
YaCTUYHO MPOBOJATCS B peKUMeE OHJIaliH. OO0beM TUCUUILIMHBL U pacipeiesieHue
Harpy3KkH 1Mo BuaaM padboT cooTBeTCTBYET II. 4.1. Pactipenenenue 6amioB
COOTBETCTBYET 11.6.2 TMOO MOKET OBITh U3MEHEHO B COOTBETCTBUU C PEIICHUEM
kadenpsl, B ciydae nepexosa Ha 90 u J1OT B nponecce o0yuenus. Pemenue
Kadeapbl 00 UCIOJIb3YEMbIX TEXHOJIOTUSIX U CUCTEME OLIEHUBAHUSI IOCTHXKEHHI
0Oy4Jaronuxcsi MPUHUMAETCS C Y4€TOM MHEHHUSI BEAYIIETro MpernojaBaress u
JIOBOJUTCSI 1O CBEJICHUS 00yUaIOIIUXC
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I[MTPMJIOKEHUE 1

AHHOTanus K pabodei mporpaMMe JUCIUILTAHBI
Anrebpa

00pa3oBaTeIbHON NPOrpaMMbl BBICIIETO 0Opa30BaHUs —
porpamMmsel OakajiaBpuara
01.03.01 — MaremaTuka

Hanpagpiaennocts (mpoguiib): MateMaTu4yeckoe U NPOrpaMMHoOe
o0ecrneyeHne IKOHOMHUYECKOM AeITeTbHOCTH

®opMbI 00yUeHHUsI: OUHAs

TpynoemkocTs aucturinnbl: 143E (504 akageMuueckux 4acoB)
Cemecrtp: 1,2,3 (ounas ¢popma oOydeHus).
dopma NpOMEKYTOYHOM aTTECTANN: JK3aMEH, JK3aMEH, JK3aMEH

Conepxxanue TUCIUILTAHBI
Anreopsl. Buasl anreop. [Tone KOMIIEKCHBIX yncen. Matpulibl U
onpenenurenyd. CUCTEMBI TMHENHBIX YpaBHEHUN. MHOTOUYJIEHBI OT OJHOMN
nepeMeHHON. MHOrOWIeHbI HaJl YUCIOBBIMU MOJISIMUA. CUMMETpHUYECKUE
MHOTOWIEeHBI. Anredpanueckue cTpykTypsl ( I'pymnmbl. Konbia. [Toss).
JInnenHble pocTpaHcTBa. JIMHENHbIE onepaTopsl. EBKIIMI0BBI IPOCTPAHCTBA.
KBaapatuunsie GopMsI.
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JIMCT
perucTpanuv U3MeHeHU (10MoJTHeHuH) B pa004yI0 NporpaMmmy
y4eOHO# JUCHMILIHHBI
«AJreopa»

N3menenus / nonojiHeHus B padouyo NporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENO/IaBaTEIb / ®.1.0. /

N3meHeHust yTBEpKIEHBI Ha 3aceTaHuu Kadeapbl « _ » 20 r,
IIporokoi Ne

3aBenyronui kadenpoit « » 20 T.

N3meHeHnus / 1onoiHeHus B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHwbIi roxa:

OTBETCTBEHHBIN MPENIOAABATEND / ®.1.0. /

N3meHenus yTBepKIeHBI Ha 3aCeTaHuu Kadeapsl «  » 20 r.,
ITporokoi Ne

3aBenyromuii kaheapon « » 20 T.




