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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.}.-M.H., nouent, Cyukona H.T.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Anrebpa u reoMerpus — OJHM M3 OCHOBHBIX MareMarHyeCKUX TUCLMILIUH.
OHM SBISIOTCS €CTECTBEHHBIMH OOOOIIEHUSMH IIKOJBHOTO Kypca 3J€MEHTapHOU
MareMaTUKd U TPEACTaB-JSIIOT co0oil 0a3zy Juisl HM3ydeHus JPYruxX IUCUUILIINH
MareMarn4eckoro ¥ €CTECTBEHHOHAyYHOIO IIUKJIA.

[{enbro npenogaBaHusl AUCLMUILIMHBL SABIISAETCA:

*  BOCIHTAaHME  JIOCTaTOYHO  BBICOKOM  MareMaruyecKOW  KYJBTYDBI,
MO3BOJISIIOIIEH CaMOCTOSITENIbHO PacIIUpPsITh MareMaTH4yecKue 3HaHWS U MPOBOJIUTH
MareMaTu4ecKuil aHaIN3 MPUKIATHBIX HHXXEHEPHBIX 33/1a4;

* Ppa3BUTHE JIOTUYECKOTO U  AITOPUTMUYECKOTO  MBIIUIEHUS, YMEHHS
ONEepUpPOBATh C A0CTPAKTHBIMU OOBEKTaMU U OBITh KOPPEKTHBIMU B YNOTPEOJIECHUHU
MareMarn4eckuxX IOHATUH, CHMBOJIOB JJIsl BBIPDOKEHUS KOJUYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOILIECHU;

* (opmupoBaHHE TpEACTABICHUA O MareMarhke Kak 00 ocobom cmocobOe
MO3HAHUSI MHUpPA, O POJM M MECT€ MareMaTUKU B COBPEMEHHOW IMBWIM3ALMU U
MHUPOBOMH KYJIbTYpE;

* npuoOpeTeHHe pPalMOHATBHBIX Ka4eCTB MBICITH, YyThsl OOBEKTUBHOCTH,
MHTEJUIEKTYJIbHOI YECTHOCTH; pa3BUTHE BHUMAaHMSI, CIOCOOHOCTH
COCPEIOTOUYUTHCS, HACTOMYMBOCTH, 3aKPEIUICHHE HABBIKOB palOThI, T.€. pa3BUTHE
MHTEJUIEKTa U (POpMHUpOBaHHE XapakTepa.

1.2 3agayu n3yyeHusn TUCHUILIAHBI

CTyaeHThI 107KHBI

3HaTh

- OCHOBHBIE TIOHATUSI M TEOPEMbl JIMHEHHOW U BEKTOPHOH anreOphl,
AHATTUTHYECKOM reoMeTpuH, AreOpbl KOMILIEKCHBIX YHCEN U MHOTOYJICHOB;

yMEThb

- IPUMEHATb  OCHOBHBIE  METOAbl  PELUICHHS  CHUCTEM  JIMHEHHBIX
ajreOpanyeckux ypaBHEHUM;

- COCTaBJIATb YpaBHEHUs JIMHMUM M IIOBEPXHOCTEH IIEPBOIO U BTOPOIO
MOPSIAKA, ONPEACIIATh B3aMMHOE PACIOJOKEHUE JIMHWM M MTOBEPXHOCTEM; HAXOOUTh
YIJIBI U PACCTOSIHHUS,

- HaXOJUTb PALMOHAIbHBIE KOPHU MHOTIOYJICHOB, PACKJIAABIBATE MHOT'OYJICHBI
Ha MHOKH-TEJIU IIEPBOM U BTOPOU CTEIICHH.

BJIAJICTh

- HaBBIKAMHU HCIIOJIb30BaHUS METOJOB JIMHEHHOW anreOpbl M aHAIUTUYECKON
TE€OMETPHUH IIPU PEIICHUU IPUKIIAIHBIX 3a1a4.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOy4YEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH  OCBOCHMS
0o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJZI1 N HanmMeHoBaHMe nHanKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn




OIIK-1: Cnioco0eH NpMMEHATHh eCTECTBEHHOHAYYHbIE M 00LeMHKEHEPHbIC 3HAHUS,
MeTOAbl MATEMATHYECKOr0 AaHAJIN3a U MOJIeJIMPOBAHMS, TEOPETHYECKOIr0 U
IKCNEPHUMEHTAIbHOI0 HCCICA0BAHUS B MPO(PEeCCHOHATBHOMN JesITeTbHOCTH;

OIIK-1.1: 3HaeT OCHOBEI
MaTeMaruku, PU3NKH,
BBIUMCIIUTEIbHON TEXHUKU U
IPOTPAMMHUPOBAHUS

- 3Harb 0a30Bbl€ MOHATHS AITreOpbl M F€OMETPHH;
— 3HaTh METOJIMKY MOCTPOSHHSI MareMaTu4eCKUxX
MoJeIIei;

— 3HaTb METOJIUKY pabOTHI C

MareMaTu4ecKuMu MOJIEJIIMU

METOJ[aMH AITeOpbl U TEOMETPHUU.

OIIK-1.2: Ymeer pemarb
CTaHJapTHBIE
npodecCHOHATBHBIC 3a7]a4H C
IpUMEHEHUEM
€CTEeCTBEHHOHAYYHbIX

U OOLICMH)KEHEPHBIX 3HAHUH,
METOJI0OB MaTeMaTru4eckoro
aHaAJIN3a U MOJEITMPOBAHUS

— YMeTh pemarb yueOHbIe 3a/1a4 ¢ IPUMEHEHUEM
METOIOB aIreOpbl U FEOMETPHH;

- YMeTb peularh cTaHJapTHRIE TPOPECCHOHATLHBIC
3a/1auu ¢ IPUMEHEHUEM METO/I0B anreOpbl U TeOMETPUH;
— YMeTh pemiarb HeCTaHIapTHbIE MPO(eCCHOHATbHbIE
3aj1auy ¢ IPUMEHEHUEM METO0B alreOphl U
TFEOMETPHUHU.

OIIK-1.3: ImeeT HaBBIKU
TEOPETUICCKOTO U
AKCIIEPUMEHTATLHOTO
HCCJIEIOBaHNUS B
npodeccuoHATbHON
JIEATENILHOCTH

- VMeTh HaBBIKaMH NOCTPOEHUS IMPOCTEUIINX
MareMaTH4ecKuX MoJieliel peaibHbIX OOBEKTOB C
HCIIOJIb30BaHUEM arrapara anreOpsl U reOMETpHY

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

S3BIK peanu3anuy TUCUUIUIMHBL Pycckuil.

Jucnurnna (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas arrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Aaredpa maTpuig

1. O6parnas marpuna. Teopema Kpamepa. Meton Kpamepa
peleHus KBaApaTHbIX CUCTEM JIMHEHHBIX YPABHEHUN

2. CpoiicTBa onepanuii. OnpeneanTenu, X CBOMCTBa

3. Anre6pa marpun. CBoiicTBa onepanuii. OnpeaenuTend,
ux coiictBa. OOparHas marpuna. Metoa Kpamepa
peleHus KBaApaTHbIX CUCTEM JIMHEHHBIX YPABHEHUN

4. IIpoMexyTOUHBIN KOHTPOJIb IO pazzeny 1 (Temarnyeckoe
TECTUPOBAaHUE, KOHTPOJIbHA PaboTa)

5. 3yueHune TeopeTuuecKoro Kypca

6. BrinonHeHue pacyeTHbIX 3a1aHUM

7. IlogroToBKa K TEMarnyeCcKOMy TECTUPOBAHUIO U
KOHTPOJILHOHM paboTe

2. JIuHeiinas ajreodpa




1. Apudmerrdeckoe n-MepHOE MPOCTPAHCTBO. PaHT
CUCTEMBI BEKTOPOB, paHr Marpuiibl. COBMECTHOCTb
CHUCTEMBI JINHEHHBIX YpaBHEHM, Teo-pema KpoHekepa -
Kanennu. Merog I'aycca

2. Panr cucreMbl BEKTOPOB, paHT Marpuiibl. COBMECT-HOCTb
CHUCTEMBI JIMHEHHBIX YpaBHeHHl. MeTon aycca

3. BektopHsble (TuHEiHbIC) pocTpaHcTBa. JInHeliHas
3aBUCHUMOCTb CHC-TE€MBI BEKTOPOB. ba3uc JIMHEMHOro
IPOCTPAHCTBA, pa3oXKeHue BeKTopa 1o Oasucy. Jlunelinoe
HOJAIPOCTPaHCTBO. OAHOPOHBIE CUCTEMBI JIMHEHHBIX
ypaBHEHUH, (pyHIaMEeHTaNbHas CUCTEMA PEILICHHH,
CTPYKTYypa 00ILIero peeHusi HEOAHOPOJHOU CUCTEMBI

4. bazuc TMHEMHOTO MPOCTPAHCTBA, Pa3I0KEHUE BEKTOPa

1o 6azucy. OTHOPOHBIE CUCTEMBI JINHEHHBIX ypaBHEHHH,
dbyHIaMEHTaIbHAs CUCTEMA PEIIEHU, CTPYKTYypa 00IIIero
pELIEHUsT HEOTHO-POIHOM CHCTEMBI

5. JIuneiinbie orobpaxenus. JIuHeiHble mpeodpazoBaHus
JMHEWHOTO MPOCTPAHCTBA: MATPHLIA IUHEHHOTO
npeoOpazoBaHus, KOOPAUHATEI 00pa3a BEKTOpa,
cOoOCTBEHHbBIE 3HAUYEHUS U COOCTBEHHBIE BEKTOPHI
JMHENHHOTO NpeoOpa3oBaHus

6. JIuneiinpie mpeoOpazoBaHuUs TUHEHHOTO IPOCTPAHCTBA:
MaTpulia JIMHEWHOTO Tpeo0pa3oBaHusi, KOOPIUHATHI 00pa3a
BEKTOPAa, COOCTBEHHBIEC 3HAYCHHSI U COOCTBEHHBIE BEKTOPBI
JUHEHHOTO TpeoOpa3oBaHus




7. EBKJINZIOBBI IPOCTPAHCTBA: AJIMHA BEKTOPA, YTOJd MEXIY
BEKTOPAMH, OPTOIOHAIbHBIE BEKTOPBI, CKAISIPHOE
IPOM3BEIEHUE B OPTOHOPMHUPOBAHHOM Oasuce,
HepaBeHCTBO Ko - byHsikoBckoro. KBagparuunsie
(GopMBbI: MaTpUYHAas 3aMKCh, IPUBEAECHUE K KAHOHUYECKOMY
BUJTY

8. EBKJIMIOBBI ITPOCTPAHCTBA: JUIMHA BEKTOPA, YTOJ MEKIY
BEKTOpaMH, OPTOrOHaTbHBIE BEKTOphI. KBagparuunsie
¢dopMBI: MaTpUYHas 3alKCh, TPUBEACHUE K KAHOHUYECKOMY
BUIY

9. N3ydyeHnue TeopeTHUECKOro Kypca

10. BrinosiHeHUE pacueTHBIX 3aJaHUI

11. IToaroToBKa K TEMaTH4E€CKOMY TECTUPOBAHUIO
KOHTPOJIbHOM paboTe

3. BekTopHasi ajareopa

1. JIuneitnple onepaunu HaJl BEKTOpamu. JInHenHas
3aBUCUMOCTb CUCTEMBI BEKTOPOB. bazuc, pasnoxenue
BEKTOpa 10 6azucy

2. CKaiapHOE, BEKTOPHOE M CMEIIaHHOE TTPOU3BEACHUS, UX
CBOICTBa

3. Bekropsl. JIuHeliHbIe onepanny HaJ BEKTOPaMH.
CkanspHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHMS, UX
CBOMCTBA

4. IIpoMexyTOUHBIN KOHTPOJIb IO pazzaenaMm 2-3
(TemaTn4yecKkoe TECTUPOBAaHNE, KOHTPOJIbHAs paboTa).

5. I/I3yquI/Ie TCOPCTUUCCKOTO KypcCa

6. BoinonHeHue pacyeTHbIX 3a1aHui




7. IloAroToBKa K TEMarnieCKOMy TECTUPOBAHUIO U
KOHTPOJILHOM paboTe

4. AHAJIUTHYECKAs TeoMeTpHUs

1. IIpsimast Ha IIOCKOCTH, MPsIMast U INIOCKOCTh B
IPOCTPAHCTBE: CIOCOOBI 33/1aHNs, B3aUMHOE
pacroyioxKeHue, yriibl U paccTosHus. HopManbHbie
ypaBHEHMs IPsAMOiL U 11ockocTH. [lonsipHas cucrema
KOOpJMHAT

2. [Ipsimas Ha IJIOCKOCTH, MPSAMAst ¥ TUIOCKOCTh B MPO-
CTPAHCTBE: CIIOCOOBI 3aaHMsl, B3aUMHOE PACIIOJIOKe-HHE,
yI7bl U paccTosiHuAs. HopmanbHbIe ypaBHEHUS IPSIMOM U
mockocty. [lonspHas cucrema KOOpaAUHAT

3. JIuanu 2-ro nopsaKa: KAHOHUYECKUE YPaBHEHMSI,
CBOICTBa, MpUBE/IE-HNUE YPABHEHUS K KAHOHUYECKOMY BH]TY.
[ToBepxHOCTH 2-rO OPAKA, METO TAPATUIEIbHBIX CEUEHUI

4. JIuauu 2-ro nopsJika: KAHOHUYECKHE YPABHEHUS,
CBOMCTBA, IPUBEACHUE YPABHCHMSI K KAHOHUYECKOMY BHIY.
[ToBepxHOCTH 2-r0 OPAKA, METOJI NApATUIEIbHBIX CEUEHUIN

5. N3yueHune TeopeTuuecKoro Kypca

6. BpinonHeHne pacyeTHBIX 3a1aHuI

7. IloaroTroBKa K TEMarn4eCKOMY TECTUPOBAHUIO U
KOHTPOJIbHOH paboTe

5. KoMILIeKCHBIE YHCJIA H MHOTOYWIEHBI

1. Anrebpa komIuIeKCHBIX yucen. [leiicTBus ¢
KOMIUIEKCHBIMHU YHCIIaMU B aJIre0panyuecKom,
TPUTOHOMETPUYECKOH U MoKazareabHOH Gopme.
W3Breuenune KopHS U3 KOMIUIEKCHOTO Yncia

2. JleficTBHSI ¢ KOMIUIEKCHBIMH YHUCIIAaMH B aITeOpanvdecKon,
TPUTOHOMETPUYECKON U MOKA3aTENBHON hopme




3. AnreGpa mHOTOWICHOB. Teopema besy, Teopema 'aycca.

PaznoskeHre MHOTOWIeHa HA MHOXKUTEHU. PalluoHaTbHBIE
JIpo0H, Pa3IOKEHHE MPa-BIIIBHON JIPOOH B CyMMY
OpOCTEHIINX Tpobdeit

4. N3BneueHne KOpHS U3 KOMIUIEKCHOro uncia. Kopuu
MHOrouieHa. Pasnoxenne MHOro4aeHa Ha MHOKUTEIIH.
Pa3nosxenne nmpaBUIIbHON APOOH B CyMMY NMPOCTEHIIINX
npobeit

W3Bnedenne KOpHs U3 KOMIUIEKCHOTO unciia. KopHu
MHOrouieHa. Pa3noxeHne MHOro4IeHa Ha MHOKUTEIIH.
Pa3nosxenne nmpaBIIbHON APOOH B CyMMY MPOCTEHIINX
npobeit

W3Bnedenne KOpHs U3 KOMIUIEKCHOTO unciia. KopHu
MHOrouwieHa. PaznoxeHne MHOro4aeHa Ha MHOKATE-JIN.
Pa3nosxenue nmpaBuiIbHON APOOH B CyMMY NMPOCTEHIINX
npobeit

5. IIpoMeXyTOUHBIN KOHTPOJIb 10 pazaesiam 4-5
(TeMarnueckoe TeCTHPOBAHUE, KOHTPOJIbHAsA padbOTa)

6. 3y4yeHne TeopeTHIecKoro Kypca

7. BpIOJIHEHUE PACUETHBIX 3aJaHUI

8. [ToaroToBKa K TeMaTH4eCKOMY TECTUPOBAHHIO U
KOHTPOJIbHOM paboTe

Bcero

36

36

72

10




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

1. Edumos A. B., Kapakynun A. @., Koran C. M., [TocrienioB A. C., [lloctak P.
S., Epumos A. B., [TocnienoB A. C. CO0OpHUK 3a1a4 0 MaTeMaTuKe st
BTy30B: Y. 2: yueOHOe nmocobue st By30B: B 4-X 4.(MockBa: @u3Mariur).

2. ILE. lanko [u ap.] Beicias maremarvka B ynpakHeHUsIX U 3aqadax(M.
OHUKC).
3. Wnbun B. A., [lo3usk 3. I'. AHanuTndeckas reoMeTpusi: yYeOHUK s

ctyaeHToB ¢us. creil. By3oB(Mocka: DU3ZMATIINT).
4. Kypour A. T'. Kypc Bbicuueii anreOpsi: yueOHuk 11t By30B(CII06.: Jlanb).

5. Ky3znernos JI. A. COopHUK 3a1aHui 110 BBICIIEH MareMaTuke. TUmoBbie
pacueTsl: yueOHoe nocobue(Cankr-IletepOypr: Jlanb).
6. Antununa U. A., Baitnmreiin U. U., I'yneroBa b. B., 3eikoBa T. B.,

Karrynosa A. C. Anrebpa u reoMeTpusi: SICeKTPOHHBIN YIEOHBIN KOMIUICKT
(Kpacnosipck: COYV).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe
obecnevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IPOrpaMMHoOe
obecrevyeHune, HA KOTOPOe YHHBEPCUTET MMeeT JTHIEH3MI0, 4 TAKKe CBOOOTHO
DacnpoCcTDaHsieMoe MDOrNAMMHOe o0ecreyeHue):

1.  Mertoauka npoBeACHUS 3aHSITHI JOIMYCKAeT MCIIOJIb30BaHUE TEXHUICCKHUX
cpencTB (MPOEKTOPHI, HHTEPAKTUBHBIEC IOCKH ), 00ECTICUEHHBIX
COOTBETCTBYIOIINM IPOTPAMMHEIM 00ECTICUCHHUEM, MTPEIIaracTcs
MPUMCHCHHUE BBIYUCIIUTEILHON TEXHUKU U CTaHJAPTHBIX MTAKETOB
npukiaaaaeix mporpamMm (MS Office, MathCad, MathLab u np.).

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodecCuoHaAIbHbIEe 0a3bl TaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbBIE CPEeICTBA HAXOIATCS B MPHIIOKEHUH K pabodnM MporpaMMam
TUCLHUTLIVH.

6 MaTepuaJibHO-TeXHMYeCKas 0a3a, HeoOXoauMMasi 1JIfl OCYILIEeCTBJICHHUS
00pa3oBaTeJIbHOI0 NMpowecca no AMCHUIINHE (MOLYJII0)

MeToauka npoBeIEHUs 3aHIATUN TOMYCKAECT KAK UCIIOJIb30BAHUE TEXHUUECKUX
CpeAcTB (MPOEKTOPbI, UHTEPAKTUBHBIE IOCKH ), TAK U KJIACCUYECKUE Ay TUTOPHBIE
3aHATUM, 00ECTIEYMBACMbIE CTAHJAPTHBIMU MaTEPUOIbHO-TEXHUUECKUMHU
CpPEACTBAMHU.
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