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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Maremaruka (JIuneiiHas anreOpa) siBiseTcss OJHOW M3 OCHOBHBIX JHCLUIUINH
MareMaTU4eCKOoro LHKJIA i1 JKOHOMMUYECKHMX CHELMATbHOCTEH W HalpaBJICHUH.
Maremaruka (JIuneilinas anreOpa) sBisSIeTCS HE TOJIbKO MOUIHBIM CpPEJICTBOM
pellleHus] NPUKIAIHBIX 337a4 M YHUBEPCAIbHBIM S3bIKOM HAyKH, HO TaKkXke H
3JIEMEHTOM OOIIEH KyJIbTYpBbI.

[lenpr0 MareMaTnyeckoro 0Opa3oBaHUs SBISETCS:

. BOCIIUTAaHUE [JOCTAarOYHO BBICOKOM MAareMaTu4ecKOM KyJIbTYpHI,
MO3BOJISIONIEH CaMOCTOSITENIbHO PAacIIUpPATh MareMaTHMyecKue 3HaHUS U MPOBOAMTH
MaTeMaTU4eCKUI aHaM3 MPUKIaJHbIX NHXXEHEPHBIX 33/1a4;

. Pa3BUTHE JIOTUYECKOTO M AITOPUTMHYECKOIO MBIIUICHUS, YMEHHUS
OIIEpUPOBaTh C AOCTPAKTHBIMM OOBEKTaMU M OBbITh KOPPEKTHBIMH B yHOTpEOIEHUU
MareMaTU4eCKUX TIOHATUH, CHUMBOJIOB JUI1 BBIPDOKEHUS KOJWYECTBEHHBIX U
Ka4E€CTBEHHBIX OTHOILIECHUN;

. dbopmupoBaHHUE TPEJCTABICHUN O MareMaTuke Kak 00 ocoOom
cnoco0e TMO3HAaHUSA MHpPa, O PpOJM M MECTe MareMaruku B COBPEMEHHOM
LMBUIU3AlMM U MUPOBOU KYJIbTYpE.

1.2 3apayu u3ydyeHus JUCUMILJIMHBI

O pa3sBUTHE y OOYYAIONIMXCS HABBIKOB IO paboTe ¢ MareMaTH4YeCKUM
armaparoM JIMHEHHOW anreOpbl, BEKTOPHON anreOpbl, anreOpbl KOMIUIEKCHBIX
YHUCEN, AHATUTUYECKOU T€OMETPHH;

[ HOJrOTOBKA  OOYyYalIUXCsl HX K CHCTEMHOMY  BOCIPHSITHIO
JATbHEUIINX TUCHMIUIMH W3 y4eOHOrO IUIaHa, HCIOJB3YIONIMX MareMaTH4ecKue
METO/IbI;

[ NOJyYyeHHE MpEeACTaBIEHUIl 00 OCHOBHBIX MJAEAX U METoHaX,
pa3BUTHE CIIOCOOHOCTEHN CO3HATEIHHO UCTIOIB30BATh MAaTepUall Kypca;

O YMEHHUE paz0oUparbCsi B CYLIECTBYIOUIMX MaTeéMaTHYeCKUX METOHax M
MOJIETISIX U YCIOBUSAX UX MPUMEHEHUS Ha MPAKTUKE;

[ YMEHHUE aHAIM3UPOBATh PE3yJbTaTbl pPacueToB U OOOCHOBBIBATH
MIOJIyYEHHBIE BBIBOJIBI.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JAUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHMst No AUCUMNINuHE
OOCTWKEHUS| KOMMETEeHL N

OIIK-6: B1aieHneM MeTOaMU NPUHATHS PelIeHU B yIIPaBJIeHUH OllePAIlMOHHOM
(MpOU3BOACTBEHHOI) IeSITEJIbHOCTHI) OPraHU3alNi

OIIK-6: BianeHneM MeTojaMU OCHOBHBIE JTallbl Pa3BUTUI MaTEMATUKH KaK HAYKU,
IPUHATHS PEILIeHUuH B HMMETh IPEJCTaBICHHE O B3aUMOCBA3SIX Pa3JIEIOB U
YIIPaBJIEHUHU ONEPALMOHHOMN MOJyJIE MAaTEMATUKH KaK JACLIUIUIMHBI

(TpOM3BOICTBEHHOM ) OCHOBHBIE MTOHATHS, TEOPEMBI K METObI TUHEHHOMN
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ACATCIIBHOCTBIO OpFaHI/IBaI_[I/Iﬁ

anreOpbl M aHATUTHYECKON TreOMeTpUn
MareMaTH4ecKue MOJIETH MPOCTEUIINX CUCTEM U
IIPOLIECCOB B DKOHOMMKE, €CTECTBO3HAHUN U TEXHUKE
MPUMEHSTh MAaTEMAaTUUYECKYIO0 CUMBOJIMKY JUIS
BBIP@KEHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX
OTHOIIEHUH 0O0BEKTOB; BBIOUPATH MATEMATUUYECKHE
METO/Ibl PEIICHUs TPAKTUYECKOM 3aa4u B CBOEH
MpeAMETHOM 00macTu

MPUMEHSATh OCHOBHBIE METO/IbI IMHEHHOW anredpsl U
AQHATUTUYECKON T€OMETPUH AJISl PELIECHUS MPAKTHUECKUX
3ama4

HCII0JIb30BaTh MPUJIOKEHUS TMHEHHON anreOpsl 1
AQHAINTUYECKONU F€OMETPUN B DKOHOMHUKE

HaBBIKAMU HCIIO0JIb30BaHUSI MaTeMaTUYECKOTO armapara
IIPY PELICHNUN TUIOBBIX 33134

HaBBIKAMU HCIIO0JIb30BaHUS MaTeMaTUYECKOTo anrmapara
IIPY PELICHUN IPUKIIAIHBIX 33134

HaBBIKAMU HCIIO0JIb30BAHUS BBIYUCIUTEIBHON TEXHUKH
IIPY PELICHUN IPUKJIAIHBIX 33/1a4, B TOM YHUCIIE
CTaHJAPTHBIX [TAKETOB KOMIIBIOTEPHBIX MPOTrPamMM

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI
SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

JucnurmnuHa (Moyib) peanusyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=1914.




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
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. KoMILIeKCHbIE YHCJIA 1 MHOTOYJICHbI

1. AnreOpa KOMIUIEKCHBIX 4yucel. JleiicTBus ¢
KOMILJIEKCHBIMU YHCJIaMHU B aJIreOpandeckoi,
TPUTOHOMETPUYECKON U MOKa3aTeIbHOM GopMme.
W3BiieueHne KOpHS U3 KOMIUIEKCHOTO uncia. Anredpa 3
MHorousieHoB. TeopeMa be3y, Teopema ['aycca. Paznoxxenue
MHOTOYJICHAa Ha MHOXXUTENU. PalinoHanbHbBIE TpooH,
pa3IoKeHNe MPABUIILHON APOOH B CYMMY MPOCTEHIIINX
Ipooeii.
2. Petienue 3ama4 no nepeyrciIeHHbIM TEMaM. 8
3. U3yuenune TeopeTuuecKkoro Marepuania, BIMOJHEHNE
WHJUBUYyTbHBIX PACUETHBIX 33aHUi, TOATOTOBKA K 16
TEMaTn4eCcKOMY TECTHPOBAHUIO U KOHTPOJIbHOM paboTe.

2. Aaredpa MaTpuIl




1. CpolictBa oneparuii. Onpenenureny, UX CBOWCTBA.
Ob6parnas marpuna. Teopema Kpamepa. Meron Kpamepa
pelIeHus KBapaTHbIX CUCTEM JIMHEHHBIX YPaBHEHUH.

2. Pemrenune 3a7a4 110 NEpCYUCICHHLBIM TEMaM.

3. HSy‘IeHI/IC TCOPCTUYICCKOI'O Marcpuralia, BbIIIOJIHCHUEC
WHIAWBUAYAIBbHBIX PAaCYCTHBIX 3a,HaHI/If/'I, IIOATOTOBKA K
TEMATUICCKOMY TCCTUPOBAHUIO U KOHTpOJ’IBHOﬁ pa60Te.

16

3. JIuHeiiHas aareopa

1. Apudpmernueckoe n-MmepHOe IPOCTPaHCTBO. Panr
CUCTEMBI BEKTOPOB, paHr Marpuiibl. COBMECTHOCTb
CUCTEMBI JIMHEWHBIX ypaBHEHUH, Teopema KpoHekepa -
Kanemnnu. Meron l'aycca. BektopHble (IMHENHBIE)
IIPOCTPaHCTBA. JIMHEHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB.
bazuc nuHENHOTO NPOCTPAHCTBA, Pa3IOKEHNE BEKTOPA 110
Oazucy. JluneitHoe moanpocTpancTBo. OTHOPOAHbBIE
CUCTEMBI JIMHEWHBIX YpaBHEHU, (PyHIaMEHTAIbHASA
cucTeMa pelleHni, CTpyKTypa O0IIero pereHus
HEOJHOPOIHOM CUCTEMBI. JInHEeWHbIE 0TOOpaKEHUSI.
JIuneitHble MpeoOpa3oBaHMs JTMHEHHOTO IPOCTPAHCTBA:
Marpulia JUHEHHOTOo MpeoOdpazoBaHusl, KOOPAUHATHI 00pa3a
BEKTOpa, COOCTBEHHBIE 3HAYEHUS U COOCTBEHHbIE BEKTOPHI
JUHeHoro npeoOpa3oBanusi. EBKIMI0BHI NpOCTpaHCTBA:
JUIMHA BEKTOpPA, YTOJI MEKIY BEKTOpaMH, OPTOrOHaAJIbHbIE
BEKTOPBI, CKATSIPHOE MPOU3BEACHUE B OPTOHOPMHUPOBAHHOM
6azuce, HepaBeHcTBO Komn - ByHsikoBckoro.
KBanparuunsie popmbl: MarpuyHasi 3alUcCh, IPUBEICHHUE K
KaHOHUYECKOMY BUIY.

2. Pemenue 3a[4a4 10 NEePCYNUCICHHBIM TCMaM.




3. 3y4yeHue TeopeTUuYeCcKOro Marepuasa, BbIMOJIHEHUE
VHJIUBUYATBHBIX PACYETHBIX 3aaHUI, IOATOTOBKA K
TEMaTU4eCKOMY TECTUPOBAHUIO U KOHTPOJIbHOI padoTe.
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4. BekTopHas ajareopa

1. JIuneitnpie onepaunu HaJl BEKTOpamu. JInHelHas
3aBUCUMOCTb CUCTEMBI BEKTOPOB. bazuc, paznoxeHue
BekTopa 1o 6azucy. CKalsapHOe, BEKTOPHOE U CMEIITIaHHOE
IIPOU3BEJICHUS, UX CBOWCTBA.

2. Perienue 3a1a4 1o nepevyrcIeHHbIM TEMaM.

3. 3ydeHune TeopeTHuecKoro Marepuaia, BbIIOJTHEHHE
UH/IMBUAYQTbHBIX PACUETHBIX 3a/IaHUH, MOITOTOBKA K
TEMaTHYeCKOMY TECTUPOBAHUIO U KOHTPOJILHOI padoTe.

5. AHaJauTHYecKasi reoMeTpus

1. Ilpsimast Ha UIOCKOCTH, IPSIMast U IJIOCKOCTh B
IPOCTPAHCTBE: CIIOCOOBI 33/1aHNs, B3aUMHOE
pacnosoxeHnue, yrisl U pacctosiHus. HopmaneHbie
ypaBHEHHUs NPAMOU U 1ockocTu. [lonspHad cucrema
KoopauHar. JInHUM 2-ro nopsiika: KAHOHUYECKUe
ypaBHEHHUsI, CBOMCTBA, IPUBEICHUE YPABHEHUS K
KaHOHH4YECKOMY BUy. [loBepXHOCTH 2-TO OPsAKA, METO
NapalIeIbHbIX CEYCHUMN.

2. Pemienue 3ana4 1o nepevyrciIeHHbIM TEMaM.

3. 3yueHne TeOpeTUuecKOro Marepuaila, BHIIOJTHEHUE
VHAMBUIYQTbHBIX PACUETHBIX 3aJJaHUH, IOATOTOBKA K
TEMaTHYECKOMY TECTHPOBAHHIO U KOHTPOJIBHOH paboTe.
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Bcero

36

36

72




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Hanko I1. E., ITormos A. I'., KoxxeBaukona T. 5., Jlanko C. I1. Beicimas
MaTeMarHhKa B YIPOKHEHUAX | 3a1a4ax (¢ pemeHusmu): Y. 1: yueo.
nocobue : B 2-x 4.(Mockpa: OHUKC).

Wneun B. A., [To3ask O. I. AHamUTHYECKas TeOMETPUsi: YICOHUK IS
ctyneHToB ¢u3. cuell. By3oB(Mocksa: DUU3MATIIUT).

Kpasnosa O. B., [Tonosa B. B. Maremaruka: Yacte 1: cOOpHUK 3a7aHuid 1St
CaMOCTOSITeNIbHOM paboThI CTYyIEHTOB : yueOHoe nocooue(KpacHospek:
Cubupckuii penepanbubiii yausepcureT [CDVY]).

Kypour A.T". Kypc Bbicieii anreOpsl: yueOHUK JIJ1s1 By30B 110 CHEIUATBHOCTSIM
"Maremaruka", "l[Ipuknannas maremaruka'(Cankt-IlerepOypr: Jlanp).
bexnemumes /[.B. Kypc anHanmuTtnyeckol reoMeTpun U THHEWHON alreOphI:
yueOHuk(Cankt-IlerepOypr: Jlans).

HypakoB b. K. Kparkuii kypc Bbiciiei anreOpsl: yue0. mocoOue sl By30B
(MockBa: ®u3MarianT).

Kpemep H. III. Briciias Mmaremaruka 11l 5KOHOMUYECKUX CIIEIIUATbHOCTEN:
y4eOHUK 1 npakTukym(M.: FOpaiit).

Kpemep H. LI, [Tytko b. A., Tpumun . M., ®puaman M. H., Kpemep H.
[I. Maremaruka Jjist 5)KOHOMUCTOB: OT ApU(PMETUKU JO DKOHOMETPUKHU:
y4e0HO-CIIPAaBOYHOE MTOCOOUE JIsl CTYIEHTOB By30B (0akaaaBpoB) 1Mo
creruanbHOCTIM 080116 (061800) "Maremarndeckue METOIBI B
AKOHOMUKE" U IPyTUM SKOHOMUYECKUM criennanbHocTsIM(Mocksa: FOpaidt).
Mpiicnugen C. I'., KauaeBa T. 1., Bacunsera A. B., Kpasiosa O. B., [Tanbko
H. B. Jlunetinas anreOpa: 3JIeKTPOH. y4e0.-MeTO . KOMIUIEKC JUCIUTLTAHBI
(Kpacnosipck: CDY).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO pacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecmeyeHne, B TOM YHCJIe OT€YeCTBEHHOT0 MPON3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHMIEeH3UI0, a TAKKe CBODOTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecredeHne):

l.

Metoauka npoBeACHUS 3aHSITHIA JOITYCKAeT MCIIOIb30BaHNE TEXHUIECKIX
CpeAcTB (MIPOEKTOPHI, UHTEPAKTUBHBIE TOCKH), 00eCTIeUeHHBIX
COOTBETCTBYIOIIUM IIPOrpaMMHBIM 00€CIIeUeHUEM, Mpe IaracTcs
NPUMEHEHNE BBIYUCIUTEIbHON TEXHUKU U CTaHIApTHBIX MTAKETOB
npukiagHeix nporpamMm (Maple, MathCad, Math-Lab u ap.).

4.3 NUurepHeT-pecypchl, BKIWYAA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U uHGoOpPMaIUOHHBbIEe CIIPABOYHBIE CUCTEMBbI:

VYyeOnasa n HayuHasd auTeparypa no Kypcy. Kommeiorepasie 1eMoHCTpaiu,
CBS3aHHBIC C ITPOrPAMMON Kypca, KOMIIBIOTEPHBIE IEMOHCTPALINH,
TEXHUYECKHE BO3MOKHOCTH ISl X IIPO-CMOTPA U MIPOCITYILINBAHUS.
CBoGoanblil noctyn B UHTEpHET, HATMYKME KOMIBIOTEPHBIX IPOTrPamMM OOILEro
Ha3HA4YCHMUS.

Omnepanrionnsie cuctembl: cemeiictBa Windows (He Hmke Windows XP).
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S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Meroirka npoOBEAEHHUS 3aHATHI JOIYCKAET KAK UCITOJIb30BAaHUE TEXHUYECKUX
CpeAcTB (MPOEKTOPBI, MHTEPAKTUBHBIC IOCKH ), TaK U KJIACCUYECKUE ay TUTOPHBIC
3aHATHS, OOecrieurBaeMble CTaHIAPTHBIMU MaTepUATbHO-TEXHUUECKUMHU
CPEICTBAMH.

JlexuMOHHBIE ay JUTOPUU JOTKHBI OBITH 000PYAOBAHBI COBPEMEHHBIM
BUJICONPOEKLIMOHHBIM 000PYA0BaHUEM Il IPE3EHTALUN, CpeACTBAMU
3BYKOBOCIIPOU3BEIEHUS, JKPAaHOM, U UMETh BbIXOJ B VIHTEpHET, a Tak)Ke UMETh
MHTEPAKTUBHYIO JTIOCKY WJIM JOCKY JUIS TIHCbMa MapKEpaMH.

[MomereHust T IPOBEACHHUS CEMUHAPCKHUX 3aHATHI JOJDKHBI HMETh
MYJbTUMEINHHOE 000pyI0BaHUE, a TAKKE UMETh HHTEPAKTUBHYIO JIOCKY HJIH
JIOCKY JUISl TIChMa MapKepamu, y4eOHyr0 MeOelTb.

bubnunoreka nomkHa UMeTh paboure MecTa JIJIsl CTYJIEHTOB, OCHAIlICHHbIE
KOMITBIOTEpaMH C JJOCTYIIOM K 0a3aM JTaHHBIX, JJOKATbHYIO CETh YHUBEPCUTETA U
NuTtepHer.

Harnsinaele mocoous:

a) JIEMOHCTPAIMOHHBIC TTOCOOUS (TaOIUIIBI, CXEMBI, TPaQUKH, THarpaMMBl,
BUJCO(PPAarMEeHTHI);

0) mocoOusi Ha OCHOBE Pa3/IaTOYHOTO Marepuaia (KapTOUYKH C 3aJlaHUSIMHU U
3a1a4aMu, KCEPOKONUU (hParMeHTOB MEPBOUCTOYHHKOR);

B) DJIEKTPOHHbBIE MTPE3CHTALIUU.

OcBoeHMe TUCITUTUTMHBI MHBATUAMHU U JIMIIAMU C OTPAaHUYEHHBIMU
BO3MO>KHOCTSIMH 37I0POBbSI, B 3aBUCUMOCTH OT HO30JIOTHM, OCYIIIECTBIISIETCS C
HCIIO0JIb30BaHUEM CPEACTB 00yUEHHUS OOIIETO U CICIUATLHOTO Ha3HAUYCHHS.
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