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1 Ilean u 3a1a491 OCBOEHUS JUCHUILIHHBI

ean (1esm) OCBOCHUS AUCITUTIUHBI:

— O3HAKOMJIEHUE C OCHOBHBIMU NOHAMUSAMU TUHEUHOU aleeOpbl, 0C80eHUe Memoo08 U cnocobo8 pe-
wieHus aneedopauyecKux 3a0ay,

— opmuposanue y cmyoeHmos 20moBHOCMU K PeueHUur0 y4eoOHo-npoheccuoHaibHblx 3a0ai 8 0o-
Jacmu IUHeluHoU aneedpol, He0OXO0OUMBIX 015 UCNONB308AHUSL 8 OPY2UX OUCYUNTIUHAX.

3agaun:

— uU3yueHue OCHO8 TUHEUHOU aneeOpbl, HeOOXOOUMbBIX OJisl OCBOEHUS OPYeUX MAMEMAMUYECKUX Ouc-
YUNJUH, U paseumue npaKkmuyecKux Hagblkog peulenus COomeemcmeyoumux 3a0au,

— npuobpemeHue 00YUAOUWUMUCT HABLIKOG pPeanu3ayuu meopemudeckux 3HAHUL HA NpaKkmuke c
NpuUMeHeHUueM UHMEPAKMUBHBIX Memo008 U 3aKpenieHuem COOMEemcmeyiomux KOMNemeHyull Cco2niacHo

OOII nodeomoexu 6axanaspos no nanpagienuio 15.03.01 Mawunocmpoenue ¢ npogunem «Obopyoosarue
U MEXHOI02UsL NOBBIUEHUSL USHOCOCMOUKOCU U 60CCMAHOGIeHUe Oemalleti MAWUH U Annapamosy.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOH NPOrpaMMBbl

JucnumnmuHa oTHOCUTCS K 6a30Boi yacTu 6y1oka 1 «/lucuumimasl (MoLyn )y
[IpepexBU3NTHI TUCIUIUIUHBL: Omcymcmeyom
[ToctpexkBu3uThl AucUUIUIUHGL: b.1.b.11.2 Mamemamuyeckuii ananus

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHHs M0 M CIHUTIINHE

[Iponecc n3yueHus TUCIMITIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIONIUX PE3YIbTaTOB 00yUEHUS

[Mnanupyemblie pe3yabTaThl O0yUEHUS 110 ;[HcuHHHHHe,vxapaKTepmy}omne DOpMUPYEMbIE KOMICTSHIHH
aTarbl GOPMHUPOBAHUS KOMIIETEHITUH

3HaTh: OIIK-1 ymenuem

OCHOBHbIE ONpedesieHUs. U NOHAMUS U3YUAEMbIX PA30eN08 TUHEUHOU HCIOJIL30BAaTh OCHOBHEIC

aneeopoi. 3aKOHBI €CTECTBEHHOHAYYHBIX

YMeTh: JUCIHUILINH B

dopmynuposame u 00Ka3b16aMb OCHOBHBLE PE3YIbMAmbl IMUX pazoenos | npodeccuoHaATbHON

Baanern: NeSATeTLHOCTH, IPUMEHSITh

HABLIKAMU PeueHUss MUNOBbIX 3a0ay ¢ NPUMEHEeHUEeM U3y4aemoz0 METOAbI MATEMATHYCCKOTO

meopemuyecko20 Mamepuaa. aHaJIn3a U MOACIIUPOBAHUA,
TEOPETHYECKOTO 1
AKCTIEPUMEHTAIBHOTO
HCCICAOBAHUS

4 CTpyKTYypa M coJepKaHue TUCUUIIMHBI
4.1 CTpyKkTypa AMCUMILINHBI

OO6mmas TpyA0€MKOCTh AUCITUIUTHHBI COCTABISAET 4 3a4eTHBIX eauHuIl (144 akaeMHIecKuX 4acoB).

TpynoemKocTsb,
Bun pa6otsr aKaJeMHYECKHUX 9acOB
1 cemectp BCETO

O01mas Tpy10éMKOCTH 144 144




TpynoemMKocTsb,

Bun paboter aKaJeMHYECKHUX YacOB
1 cemectp BCETO
KonTakTHas padora: 68,25 68,25
Jlexmum (JI) 34 34
[Tpaktuueckue 3arstus (I13) 34 34
ITpomexxyTounas arrecramus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTesibHas padoTa: 75,75 75,75

- CAMON0020Mo8Ka (npopabomka u noemopeHue 1eKYUOHH020 Mamepuana u
mamepuana y4eOHuKo8 u y4eonvix nocoouii;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- N0020MOBKA K PYOEHCHOMY KOHMPOJIIO U M.N.)

Bujx nToroBoro KoHTpoOJIA (3a4eT, IK3aMeH, TH( ¢ epeHINPOBAHHBIN 3a4er
3ayer)

Paznensl nucnumivbel, n3ydyaemsie B 1 cemectpe

KonnuecTBo yacos
Ne HaumeHnoBanue pasnenon ayautopras BHEay/I.
paszena BCETO pabora
T 113 | JIp pabora
1 KomnuiekcHble uncna 14 2 4 8
2 MaTpuiisl 1 onpeaeaTuTenn 16 4 4 8
3 CucreMbl TUHENHBIX YPAaBHEHUM 24 6 6 12
4 BekTopHnas anrebpa 18 4 4 10
5 JluHelHbIe MPOCTPAHCTBA 20 6 4 10
6 Jlunelinpie onepaTopbl 24 6 6 12
7 KBanparuunblie n OuarHeRHbIE (GOPMBI 28 6 6 16
Uroro: 144 34 | 34 76
Bcero: 144 34 | 34 76

4.2 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI

Pasznea 1. Kommiexkcublie yncia

HOH}ITI/Ie KOMIIJICKCHOT'O 4YHCJIa. Onepaunn HaJd KOMIIJICKCHBIMH YHCJIaMHU. CBOﬁCTBa onepaunﬁ Hang
KOMIUIEKCHBIMH YHCIIaMU. AJreOpandeckas ¥ TpuroHomMeTpuueckas ¢hopma KOMIIEKCHOTO uncia. KopeHn
KBaJIpaTHBIA M3 KOMIUIEKCHOTO YHclia B anrebpamdeckoid ¢popme. KopHr n-oif cTenmeHn M3 KOMILIEKCHOTO
qHCa.

Paznen 2. MaTpuusbl ¥ onpeaeTnuTe

Marpunpl. Bunbl marpuny v oneparuu  Haa HuMmH. CBoicTBa omnepanuidi Haj MaTpHUIIAMU.
Onpenenurens Matpunbl. CBoiicTBa onpenenurens. O0paTHas marpuna. HaxoxaeHne oOpaTHBIX MaTpuIl.
Panr maTpuubl 1 METOIbI HAXOKICHUS paHTa MaTPHULIBI.

Pa3nen 3. Cucrembl JIMHEHHBIX yPABHEHUIH

IlonsaTHs, CBA3aHHBIE C CUCTEMAaMHM JIMHEWHBIX ypaBHEHUH. Kputepuil cOBMECTHOCTH cHCTEM
JMHEHWHBIX ypaBHEHUH. VccienoBanre CUCTEM JTMHEWHBIX YpaBHEHUN Ha COBMECTHOCTh. OOIiee u 4acTHOe
pEILIEHNE CUCTEM JIMHENHBIX ypaBHEHUN. OQHOPOHBIE CUCTEMBI JIMHEWHBIX ypaBHEHUN. DyHAaMeHTaIbHas
CHUCTEMa PEIICHUN.

Pasznen 4. BekTopHasi anreopa

Bekropst B R3: ocHOBHBIE omnpezeneHuss (paBEHCTBO, KOJUIMHEAPHOCTb, KOMIUIAHAPHOCTB),
JMHeHbIe onepanu. CBOWCTBA MHOXKECTBA BEKTOPOB Ha IJIOCKOCTH. [IpsiMoyrosibHasi cuctemMa KOOpJAUuHAT
B R3, xoopauHaTel BeKTOpa, ACHCTBHUS HaJ BEKTOpPaMHM, 3a/JlaHHBIMU B KOOpIMHATHOH (opme. CkamsipHas
MPOEKIMsA BEKTOpa Ha OCh: ONpPEACJICHUE, CBOMCTBA, N€OMETPUUYECKUN CMBICH KoopauHaT. CKalsipHOE,

BEKTOPHOE M CMEIIAaHHOE MPOM3BEICHHUS BEKTOPOB: OINpENENICHUs, CBOMCTBA, (DOPMYIIBI JJIs BHIYMUCICHUS,
4



MPWIOXKEHUS. YpaBHEHUs TNPSIMONM Ha IUIOCKOCTH U B MPOCTPAHCTBE. YpaBHEHHs IIJIOCKOCTU B
MIPOCTPAHCTBE.

Pasznen S. JIuneiiHble npocTpaHcTBa

ITonaTne nmHEWHOro npocTpancTsa. IIpumepsl TMHENHBIX NPOCTPaHCTB. JIMHENHAsA 3aBUCHUMOCTD U
HE3aBUCUMOCTh BEKTOPOB. CBOMCTBA JIMHEMHON 3aBUCMMOCTH M HE3aBUCUMOCTH BEKTOPOB. PaHT cucTembl
BEKTOPOB. ba3uc cucrembl BEKTOPOB.

[TonsTue eBknuaoBa npoctpancra. CkansipHoe npoussenaeHue. OnpeaeneHue, CBOMCTBA CKaIsPHOTO
IpousBeAeHus. [[nMHa BEKTOpa U yroi MeXJy BEKTOpamH. BelpakeHHe CKaJsSIpHOTO IIPOU3BEACHUS 4Yepe3
KOOPJHMHATBl COMHOXUTeNeH. OpPTOHOPMHUPOBAHHBIE CHUCTEMBI BEKTOPOB. OpTOrOHaIM3aLMs CUCTEMBI
BEKTOPOB.

Paznen 6. JInHeiiHble onepaTopbl

Jlunelinpie otoOpakeHus. Aapo u oOpa3 nuHEHHOTO omeparopa. IlpeacraBneHue JITUHEHHBIX
oreparopoB MaTpunamu. OOpartumbie nuHeHHBbIe omnepaTopbl. CoOcTBeHHbIE BeKTOpHL. (COOCTBEHHBIE
3HaueHUs. XapaKTepUCTUYECKUE YPaBHEHUSI.

Pa3nen 7. KBagpaTuuHnblie u OuinHelHbIe (hOPMbI

[lonarue xBagpaTuuHOW (opmbl. 3akoH wuHepuuu. IlpuBeneHue KBaapaTUYHOH (QOPMBI K
KaHOHMYECKOMY BHJy Merojamu JlarpaHka M OpTOrOHaIbHOro IpeoOpasoBanus. Krnaccugpukanus
KBagpaTuuHblX (¢opMm. buimneitnas ¢opma. CBs3p ¢ kBagparuyHoit  ¢opmoit. IlpuBenenue
CUMMETPUYHON OMIIMHEHHOU (OPMBI K KAHOHUYECKOMY BUY. [[prMeHeHre TeOpuu KBaIpaTHIHbIX (HOopM K
MCCIIEIOBAaHHIO aJreOpanuecKuX ypaBHEHH BTOPOU CTEIICHH.

4.3 IlpakTuyeckne 3aHATHS (CEMHHAPBI)

Ne Kon-Bo
Ne 3ansaTHs Tema
paznena 4acoB

1 1 Kowmrmnekcuesie yucna. Onepanuu HaJl KOMIUIEKCHBIMUA YHCIIaMU B 5
anreOpanvecKkoil 1 TPUTOHOMETPUUIECKON (hopmax.

2 1 Onepanust U3BJICYEHUSI KOPHS N-OM CTEMEHU M3 KOMILIEKCHOTO 5
qucla.

3 2 Matpuupbl, onepauuu Haa MaTpunaMy. CiokeHue 1 yMHOKEHUE 2
MaTpHIL.

4 2 Onpenenurens MaTpullbl. Beruucienue onpeaenurenei. 2
Brraucnenne oOpaTHoi MaTpuilbl. PaHT MaTpuIlbl 1 METOIBI
BBIUMCJICHHSI PAHTa MATPHIIBL.

5 3 CucTtembl TUHEHHBIX alTreOpandecKux ypaBHEHUH. MeTo bl 2
Boruncienus CJIAY.

6 3 Kputepuii COBMECTHOCTH CHCTEM JIMHEWHBIX YPAaBHCHHIM. 2
HccnenoBanue cUCTEM JTMHEWHBIX YPABHEHUN HA COBMECTHOCTb.
OO0r111ee 1 YaCTHOE PEIIeHNUE CHCTEM JIMHEHHBIX YpaBHEHUH.

7 3 Opnoponnas CJIAY. @yHameHTalIbHAs CUCTEMA PELICHUH. 2

8 4 BexkTopsl. Onepannn Haa BekTopamu. CKalsipHOE IPOU3BECHHE 2
BEKTOPOB U UX CBOMCTBA. BEKTOpHOE M CMEIIAHHOE MPOU3BEICHUS
BEKTOPOB U UX CBOWCTBA.

9 4 YpaBHEHHs PSIMON Ha TIJIOCKOCTH M B TIPOCTPAHCTBE. Y paBHEHUS 2
IJIOCKOCTH B IPOCTPAHCTBE.

10 5 [Tpumeps! TMHEHHBIX TPOCTPAHCTB. ApudMeTrnuecKre N-MepHbIC 2
JIMHEHHBIE IIPOCTPAaHCTBA. JIMHEHAs 3aBUCUMOCTb CUCTEMBI
BEKTOPOB, PAHT CHCTEMbI BEKTOPOB, 0a31C CUCTEMBI BEKTOPOB.

11 5} EBxinioBo npoctpanctBo. CKalIpHOE MPOU3BEACHUE BEKTOPOB. 2
CBolicTBa CKAJIIPHOTO IPOU3BEACHUS BEKTOPOB. OPTOHOPMUPOBAH-
HbIE€ CUCTEMBI BEKTOPOB. IIponiecc oproronanusamuu.




Ne 3aHgTus Tema

No Koma-Bo

pazzena 4acoB

12 6 Jluneiinbie oTroOpaxkeHus. Sapo u o6pa3 TMHEHHOTO ornepaTopa. 2
IIpencrasieHue JIMHEMHBIX ONIEPATOPOB MATPULIAMH.

13 6 [IpencraBnenue TMHEHHBIX OMEPATOPOB MaTpuliaMu. JleiicTBUS HaT 2
JUHEHHBIMU oniepaTopamu. OOpaTUMBble JTMHEHHBIE ONepaTOPHI.

14 6 CoOcTBEeHHBIE BEKTOPBI, COOCTBEHHBIE 3HAYCHUS. 2
XapaKkTepuCTUUYECKUE YPABHEHUSI.

15 7 [TonsiTue kBaapaTuuHOi popMmbl. 3akoH nHepuuu. [IpuBenenue 2
KBaJpaTUIHON (POPMBI K KAHOHUYECKOMY BUJy METOAAMU
Jlarpanyka u oproroHaasHOTO TIpeodOpazoBanus. Kimaccudukarmms
KBaJPAaTUYHBIX (HOPM.

16 7 bununeitnas popma. CBsi3b ¢ kBagpaTuaHou popmoii. [IpuBenenne 2
CUMMETPUYHON OUIMHENHHON (OpMBI K KAHOHUYECKOMY BUAY.

17 7 [IpumeneHne TeOpuM KBAAPATHUYHBIX (OPM K HCCIEIOBAHHIO 2
anreOpanvecKux ypaBHEHHI BTOPOM CTETICHH.
Hroro: 34

5 YyeOHO-MeTOAMYECKOE 00ecTIeueHue TN CIUIIIINHBI
5.1 OcHoBHasl 1UTEpaTypa

bexnemuwes, /[.B. Kypc ananumuyeckotl ceomempuu u aunelnou aneeopol[Texcm]: yuebnux ons 8y-
306/ /]. B. bBexnemuwes.- 12-e uzo., ucnp. - M. :@uzmamaum, 2008. - 312 c. - ISBN 978-5-9221-
0979-6.

Kanamnuxos, A. H. Ananumuyeckas ceomempus [Texcm] : yue6.015 8y306 / A. H. Kanamnuxos, A.
I1. Kpuwenxo.- 3-e uzo. - M. : MI'TY um. H.O. baymana, 2002. - 388 c. - (Mamemamuka 6 mexnuye-
cKkom yHugepcumeme ; ¢vin. 3). - bubnuoep.: c. 375-383. - ISBN 5-7038-1671-8.

Kanamnuxos, A. H. Jluneunas aneceopa [Texcm] . yue6.0ns 6yzo6 / A. H. Kanamnuxos, A. I1. Kpu-
wenko, noo peo. B. C. 3apyouna, A. I1. Kpuwenxo.- 3-e uzo., cmep. - M.: MI'TY um. H.D. baymana,
2002. - 336 c. - (Mamemamuka 6 mexnHuueckom ynugepcumeme ; evin. 4). - bubnuoep.: c¢. 326-332. -
ISBN 5-7038-1754-4.

Kypow, A. I'. Kypc svicwetl ancedpol [Texcm]: yueb.ons 6yzo6 / A. I'. Kypow.- 18-e uzo., cmep. -
CIllo.: Jlany, 2011. - 432 c. - ISBN 978-5-8114-0521-3.

Ycoesa, JI. b. Jluneiinas ancebpa u anarumudeckas ceomempus [Texcm] : yueb.-memoo. nocooue / JI.
b. Vcosa, /1. V. lllakuposa ; M-60 obpazosanusi u nayku Poc. ®@edepayuu, Pedep. acenmcmao no
oopaszosanuio;, lT'oc. obpazosam. yupedsxcoenue gvicul. npo@. oopasosanus "Openbdype.coc. yn-m". -
Openbype: HIIK I'OY OI'Y, 2010.. ISBN978-5-7410-1089-1 4. 2 : . -, 2010. - /182 c.

5.2 lonmosiHUTeIbHAS JIUTEPATypa

. Unvun, B. A Jlunetinas aneedpa u anarumuyeckas ceomempus [Texcm]: yuebnux ons 6y306 / B. A.

Unoun, I'. J]. Kum.- 2-e u30. - Mockea : H30-60 Mock. yn-ma, 2002. - 320 c. - ISBN 5-211-04487-8.
Kaoomyes, C. b. Ananumuyeckas ceomempus u tunelnas aneeopa [Texcm]: [yuebnoe nocooue] / C.
b. Kaoomyes. - Mocksa : Quzmamaum, 2001. - 160 c. - 1SBN 5-9221-0145-5.

5.3 llepuoanueckue U3gaHus

Maremaruueckoe MoenpoBanue : xxypHai. - M. : APCMU, 2016
[IpuknagHas MaTemMaTUKa U MEXaHUKA : )KypHal. - M. : ArentctBo "Pocneuars"”, 2016



5.4 UnTepHeT-pecypchbl

1. OTkpbITas cucTeMa 3JeKTPOHHOT0 0OpasoBanus - https://universarium.org/ - «YauBepcapuym»;
4. Maremarndeckuii popym ¢ oOCyxJIeHHEM U perieHreM 3aaa4 - http://mathhelpplanet.com/

5. OGepoccuiickuii MaTeMaTiuaeckuii moprain Math-Net.Ru - http://www.mathnet.ru/

6. MOCKOBCKHUH LIEHTP HENPEPHIBHOTO MaTEMaTUIECKOr0 00pa3oBanwus - hitp://www.mccme.ru/

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHpOPMAUMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHIA

1. Bonpmas poccuiickas SHIUKIONEANs [ DIEKTPOHHBIA pecypc]: 6a3a maHHBIX. — Pexxum mocryma:
https://bigenc.ru/

2. ABTOMaTHM3MpOBaHHas WHTEPAKTUBHas cucreMa cereBoro TectupoBanus - AWCCT
(3apeructpupoana B POCITATEHT, CBuzuerensCTBO 0 rocyJapCTBEHHON PErMCTpalMy MPOrpaMMbl IS
OBM Ne2011610456, mpaBooGmamarens — OpeHOYprcKWil TOCyIapCTBEHHBIH YHHMBEPCHUTET), PEKHUM
noctyna: http://aist.osu.ru

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCHUUIINHBI

Y4eOHble ayIuTOpUU AJsl TMPOBEACHUS 3aHATUN JIEKIIMOHHOTO THWIIA, CEMUHAPCKOTO THMA, IS
MPOBEJICHUSI TPYIMIOBBIX W HWHAUBUAYAIbHBIX KOHCYJIbTAllUM, TEKYLIETO KOHTPOJSI U MPOMEKYTOUHOMN
aTTeCTallUH.

AyIUTOpUN OCHAIIEHBI KOMIUJIEKTAMHU YUYEHUYEeCKOM MeOeu, TEXHUYECKUMHU CPeICTBAMU O0y4YeHus,
CITYy>KaIllMMU JIJIs1 TIpe/ICTaBlIeHUs yueOHOH HH(pOpMaIK OOJIbIION ayTUTOPUH.

[Tomerenne 11t cCaMOCTOATENbHON pPabOThl 00YYarOIIMXCSl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
noakioueHHo K cetu "MHTepHeT", M oOecmeueHHWEM JOCTyma B JJICKTPOHHYIO HWH(GOPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.

K paboueii npocpamme npunazaomes:

e @OOHJ OLEHOYHBIX CPEACTB ISl MPOBEACHHS NMPOMEXKYTOYHOH arTecTanuu oO0ydaroIuxcs o
JUCLUIIINHE;

e MeTonuueckue yka3zaHus ISl OOyJarOIIMXCS IO OCBOCHHUIO TUCITATIITUHBI.


http://mathhelpplanet.com/
http://www.mathnet.ru/
http://www.mccme.ru/
http://aist.osu.ru/
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