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PaGouas mporpamma coctasiera Ha ocHope ®I'OC BO 1o HampapjeHHIO MOATOTOBKH 38.03.02
MeHe DKMERT, yTBepyaeHHoro npukazom MOuH P® ot 12. 01. 2016 1. Ne 7.

PaGoyas mporpaMma paccMoTpeHa M oj00peHa Ha 3ace/laHuu kadenpel Boicuiei mamemamuri

« 4 » cenrsbps 2018 r., mporoxonx Ne 1.
3aB. kadenpoi Jf% / E.A. Tly3ankoBa /

PaGouast mporpaMma o106peHa MeTOIHYECKO! KOMUCCHeH HHcmumyma ecmecmeosHanus U
cmanoapmusayuu  «24» centsiops 2018 r., mporokon Ne 1.

[Ipencenarenn P 2 /. 0. Me3un /
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CornacoBaHo:

3aB. kadeapoit JIOrHCTHKHM M ynpaBlieHus TPAHCIIOPTHBHIMH CHCTEMaMH

/ C.H. Kopuuos /

/ T.B. Abpamosa /

Penensent: noteHT Kad. [IpuKIanHOi MaTeMaTHKH H HHPOPMATHKH, K.(.-M.H.

( ///: / J1.B. CmupHoBa /



JIner perncTpanuu H3MEHEHHH H JOMOTHEHHH
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METOAHYECKOM H MaTE€pUaJIbHO-
TEXHHYECKOM 00eCIeYeHUH AUCLUTITHHEI

Jlara.
[Tonnuce
Ne Paznen Kpatkoe conepxanue Ne mpoTtoxoia I
/Il | IpOrpaMMsl HU3MEHEHHS/IOTIOTHEHHUSI 3acelaHus s
kadeapoii
Kadepbl
1 8,9 AKTyanu3anus cBeieHuH 0 yueOHo- 03.09.2019
METOIHYECKOM M MaTepHaIbHO- npoToko Nel 4]}
TEeXHUYECKOM 00eCIeueHUH AUCIHUIIINHEI 117
2 8,9 AxTyanu3zanus cBeIeHHH 0 y4eOHo- 01.09.2020

npoTokoia Nel




1 Henu ocBoOeHMs IUCHUILTUHBI (MOIYJIA)

I_ICJ'IB OCBOCHUA JUCHUITIIIMHBI «MaremaTHnka» COCTOHUT B IMOJIYYCHHUHN CTYACHTAMU (bYHI[aMeHTaJ'IBHBIX
MaTeMaTUUYEeCKUX 3HAHUM U MPOYHBIX IPAKTUYCCKUX HABBIKOB I10 MCIIOJIB30BAHUIO METOJ0B MaTCMaTHu4c-
CKOTI'0 aHaJIu3a OJIs1 MCCICAOBaHUA MAaTCMAaTHUYCCKUX Moz[eneﬁ TEX WKW UHBIX ITPOLECCOB U HBHeHHﬁ, B TOM
YHUCJIC 1 SKOHOMUYCCKHUX, MJIA ITOJTYUCHUA aHAIUTUICCKHUX U YUCIICHHBIX pemeHHﬁ IOCTAaBJICHHBIX 3aJa4.

Z[J'ISI JOCTHIXCHHUA IMOCTaBJICHHOU eI B Kypce «Maremartuka PEIIAKOTCA 3aJa4u:

- pa3BUTHA JIOTHYCCKOTO U aJITOPUTMUYCCKOT'O PCIICHU,

- OBJIAICHUS OCHOBHBIMHU ME€TOJaMH UCCIICAOBAHUA U PCIICHUA MAaTEMATUYCCKUX 3a/1a4,

- BblpaGOTKy YMCHHA CaMOCTOATCIBHO paClIupATh MATEMATUYCCKHUEC 3HAHUA W IIPOBOAWTH MaTCMa-
THYECKHU aHaAJIN3 IKOHOMHYECKUX 3aJa4,

- UCIIOJIb30BAHUEC MCTOJ0B MATEMATHYCCKOI'O aHaJIM3a U €ro MOIIGJIefI B HpaKTI/I‘IGCKOI\/JI JACATCIIBHOCTH
C IPUMCHCHHUEM COBpGMCHHOfI BBIYMCIIMTEIILHOM TCXHHUKH,

- O3BHAKOMUTH CTYACHTOB C OCHOBHBIMH MATCMATHUYCCKHUMHU METOJaMH U MOACIIAMHU HCCIICAOBAHUSA
BCPOATHOCTHBIX SaKOHOMepHOCTeﬁ MaCCOBBIX OJHOPOJHBIX CJ'Iy‘l&fIHbIX COOBITHH.

2 MecTo THCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
NMOJArOTOBKM 0akajiaBpa

Jucuunnuna «Martemarukay BxoauT 6a3oByto yactb b1.5.15 oOpa3oBaTenbHON porpamMmsl.

Jlnst u3ydeHus AMCUUIUIMHBI HEOOXOAUMBI 3HaHUsI (YMEHUs, BiaJieHus), CGOPMUPOBAHHbIE B PE3Ylb-
TaTe U3y4yeHUs Kypca MaTeMaTUKU B 00bEME ITPOrpaMMbl CPEIHEN HIKOJIBI.

OcBoeHME NaHHOHM TUCLUIUIMHBI IPEAIIOIAracT, YTO B PE3YJIbTaTe N3YYEHMs IIKOJIBHOTO Kypca Mare-
MaTUK{ oOyyarouuiicss uMeer cOpMHUPOBAHHOE MPEACTABIEHUE O MAaTEMATUKE KaK YHUBEPCAJIbHOM SI3bIKE
Haykd, 00 MIesX M MeToJax MaTeMaTHUKH, BJaJieeT MaTeMaTHYECKUMH 3HAHUSMH U YMEHHMSMH, COOTBET-
cTByromuMu denepalbHOMY KOMIOHEHTY FOCYAapCTBEHHOr0 CTaHAapTa 001ero o0Opa3oBaHus, UMEET pas-
BUTOE JIOTHUECKOE MBIIUIEHUE, IPOCTPAHCTBEHHOE BOOOpaskeHHe, 001a1aeT BEBICOKUM YPOBHEM aJITOPUTMHU-
YECKOU KYJIBTYPBI.

JlucumIumHa SIBIsSIETCs MPEIIECTBYIOMEHN I U3yUEHUs TUCLUTIINH:

- CTaTHCTUKA;

- DKOHOMHKO-MaTEMAaTUYECKNE METO/IbI B JIOTUCTHKE.

3 Komnerenuun ody4aromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS
AUCHHUILUIMHBI (MOYJIs) M INIAHMPYeMble Pe3yabTaThl 00y4eHHUsI

B pesynbrare ocBoeHus qucuuiuinibl «MaTemaTtrnkay o0ydaromuics JoKeH 001aaaTh ClIeyIoIMUMU
KOMITETEHIIUSIMU:

CrpykTyp-
HBIN
JJICMCHT
KOMIICTCHIINU

[Tnanupyemble pe3yabTaTbl 00ydeHHs

IIK-10 — B1ageHue HABBIKAMHU KOJIUYE€CTBEHHOT0 H KAaYeCTBEHHOI0 aHAJIM3a MH(poOpMaLuM IPU NPH-
HATHH YNIPABJeHYeCKUX pPellieHH i, TOCTPOeHUs IKOHOMHUYECKNX, (MHAHCOBBIX U OPraHU3allMOHHO-
yHpaBJIeHYeCKHX MoJieJiell IyTeM MX aJanTalii K KOHKPeTHbIM 3a1a4aM YIpaBJIeHus

3Harhb — OCHOBHBIE OIIPENIEIICHUS U ITOHATHUS,

— OCHOBHBIEC METO/IOB (P PepeHIINATHLHOT0, UHTETPaIbHOT'O UCUUCIICHUS U IIpUMe-
HEHUs UX JJIA peLICHUs 3a[1a4 MaTEMaTHYECKOT0 aHAIM3a U MOJEJIEH SKOHOMUYECKUX
3az1ay,

— OIpEIEeIeHUsI OCHOBHBIX ITOHATUM, HA3bIBAET UX CTPYKTYPHbIEC XapaKTEPUCTUKH;

— OCHOBHBIE METOJIbl HCCIENOBAHUS, UCII0JIB3YEMbIE B MATEMATUYECKOM aHAJIN3E,




CTpykTyp-
HbIN
3JICMCHT
KOMIICTCHIINU

[TnarupyemMble pe3ynbTaThl 00yUCHHS

YMmeTn

— BBIJICNATH 3HAHUSA TE€X IMOHSATUH, KOTOPBIE TPEOYIOTCS IS PEHICHUS MPUKIATHBIX
3amad,

— 00cyxaarh ciocoObl 3HPEKTUBHOTO peIICHUs TPUKIIATHBIX 3a/1a4,

— pacno3HaBath 3 PeKTUBHOE penieHne oT HedhPEKTUBHOTO;

— OOBSACHATH U CTPOUTH MOJICITN YICOHBIX MaTEMATUICCKUX M YIIPABICHYECKUX 3a1a4u U
CTPOUTH THIUYHBIC MOJICITH YU4EOHBIX IKOHOMUYECKHX 337134,

— TPUMEHSATH METOJbl MAaTEMATHYECKOTO aHaIN3a K PEIICHUIO MPOCTEHUINNX 3a71a4 KO-
HOMHYECKOTO XapaKTepa;

— BBLICJIATH 3HAHHS TEX MOHATUH, KOTOPbIe TPEOYIOTCS Ul PEIICHUS TMPUKIAIHBIX
3ajad,

— KOPPEKTHO BBIPAXKaTh M apryMEHTUPOBAHHO 00OCHOBBIBATH TOJIOXKECHHUS MTPEIMETHOM
o0JyacTy 3HaHHUS.

Bnaners

— CrHoco0amMu JEMOHCTPAlMM YMEHHs aHAIU3UPOBATh CUTYaLHIO;

— METOJaMM MaTeMaTHYECKOI0 aHAJIM3a IIPU PELICHUH SKOHOMHUYECKHX 3a1a4 C IpU-
BJICYCHHEM MATE€PHUAIIOB JOIOIHUTEIBHOM IUTEPATYpPhl U HHTEPHET PECYPCOB;

— HaBbIKAMU U METOAMKaMH 0000ILEHHs Pe3yIbTaTOB PEIICHHs], SKCIIEPUMEHTAIbHON
JEATEIbHOCTH;

— crnoco0aMu OLEHUBAHUS 3HAYUMOCTHU M IPAKTUYECKON MPUTOJAHOCTHU MOITYYEHHBIX
pe3yIbTaToB;

— TIpo(eccCHOHATBHBIM S3bIKOM IIPEAMETHOH 001aCTH 3HAHMUS;

— crnoco0aMu COBEPILIEHCTBOBaHUS MPO(ecCHOHaANbHBIX 3HAHUM M YMEHUN IyTeM HcC-
N0JIb30BAHUsI BO3MOXXHOCTEH MHPOPMALIMOHHON Cpebl.

OIIK-5 — Bi1aieHHe HABBIKAMH COCTaBJieHUs] (UHAHCOBOI OTYETHOCTH C Y4eTOM MOCJIeACTBUM
BJMSIHUSI Pa3JIHYHBIX METOJO0B M CINOCO00B (PpMHAHCOBOIO yyeTa Ha (PMHAHCOBBIC Pe3yJbTAThI Jes-
TeJbHOCTH OPraHU3alMU HA OCHOBE MCIOJIb30BAHUS COBPEMEHHbIX MeTO0B 00paboTKH /1e/I0BOii UH-
(opManu ¥ KOPIOPATHUBHBIX HHPOPMALMOHHBIX CHCTEM

3HaTh

- OCHOBHBIC OIIPCACIICHUA U TTIOHATUA,

- CBA3b MCXKAY pa3jIMYHbBIMU MATCMATHYCCKUMU O6”I)€KTaMI/I, OITMChIBAIOIIMMHU 5KOHOMHU-
YECKHE IPOLECCHI,

- OCHOBHBIC MAaTEMATHUYCCKUE METOJbI, IPUMCHACMEBIC IJIA pacd€Ta SKOHOMUUYCCKHX I10-
Kazarejied U aHajan3a SKOHOMHYSCKUX IIPOIIECCOB,

- OCHOBHBIC METOAbI UCCICAO0BAHUS, NCIIOJIB3YECMBbIC B MATEMATHYCCKOM aHAJIM3E,

YMmeTn

- BOCIIPOM3BOJIUTH OCHOBHBIE MATEMAaTUYECKUE MOJICIIH;

- pacrio3HaBaTh MaTeMaTH4ecKHe OOBEKThI;

- pemaTh 3a/1a4M MPeIMETHON O0JIaCTH: pellaTh CTaHIapTHBIE 337a4l 110 MPEeAIOKEeH-
HBIM METOJIaM U aJITOpUTMaM, rpaduyecKy WILTIOCTPUPOBATh 33/1a4y;

- OLIEHUBATh JJOCTOBEPHOCTD MOJIYYEHHOIO PEILICHHUS,

- BBIOMpATh ONTUMAJIbHBINA METOS;

- 3aIIUCHIBaTh MAaTEMAaTHUYECKYIO IIOCTAHOBKY 3a/a4, UCIOJIb3YEMBIX B JaJbHEUILIEM IIpU
ITOCTPOEHNH MAaTEMAaTHYECKUX MOJENEH;

Bnanets

- MaTeMaTHYEeCKUMH METOJIaMH, PUMEHSEMBbIMU IS PEIICHUsI IKOHOMUYECKHUX (Hccie-
JIOBATEJIbCKUX ) 3a/1a4;

- MaTeMaTUYEeCKUM SI3bIKOM MPEIMETHOM 00I1acTH: OCHOBHBIMU TEPMUHAMU, TOHITHIIMH,
OTIpe/ICNICHUsIMU Pa3/IeTIOB MATEMATHKH;

- OCHOBHBIMHU CIIOCOOaMHU TPEACTABICHHUS MaTeMaTHYECKON WHGbOpMAaIu (aHAIUTHYe-
CKUM, rpah)uIeCKUM, CHMBOJIbHBIM);
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CTpykTyp-
HbIN
3JICMCHT
KOMIICTCHIINU

[TnarupyemMble pe3ynbTaThl 00yUCHHS

- MaTeMaTHYEeCKHM S3bIKOM IPEIMETHON 00JIaCTH: 3alUCHIBAaTh PE3YJIbTaThl MPOBEIEH-
HBIX UCCJICOBAaHUI B TEPMUHAX NPEAMETHONW 00IaCTH.




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmast Tpy10€MKOCTh TUCHHUIIINHBI COCTABISAET 6 3a4eTHBIX equHuI] 216 akas. yacoB, B TOM YHUCIIE:
— KOHTakKTHas pabota — 114,7 akax. 4yacos:

— ayaurtopnas — 110 akan. gacos;
— BHeayauTOpHas — 4,7 akaj. 4acoB

— caMocTosTeNbHas padora — 74,6 aka. 4acos;

— TMOATOTOBKA K 3K3aMeHy — 26,7 akaj. yaca

AynuTtopHas
KOHTaKTHasi paboTa
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1. Tlpenen u HeNpepbIBHOCTh (YHKLIUU
1.1. ®ynknusa. [Ipegen mnocnemoBarenbHO-| 1 1 221 2
creit. [Ipenen pyHkmm. - IOJITOTOBKA K MPaKTHYECKOMY
1.2. OcHOBHBIE HEOMPEAEIeHHOCTH. DKBUBa-| 1 1 2 2 3aHATHIO, TIK-10
JICHTHbIE OECKOHEYHO MaJIble PYHKIIMH. - pemienne /13 1 «IIpenensi»;
1.3. IlepBblit 1 BTOpO# 3aMedarenbHble mpe-| 1 1 2/11 2 - COCTaBJIEHHE Y4eOHOU KapThl 110
JICTTBL. Teme (KpaTkas cucTeMaTH3alIHs
1.4. Knaccudukanus Touek pa3pbiBa. 1 1 4 3 U3y4EHHOTO).
Hroro no pazneny 1 4 10/31 9 AKP 1 «IIpenenbi»
2. luddepennmanpaoe ucuucienne QyHk-
MY OJTHOW MEPEMEHHON
2.1. Ilonste npousBogHol Qynkmuu. Ilpo-| 1 1 2/11 2 CamocrosrenbHas paboTa ¢ J1- [1K-10
W3BOJIHAS CIIOKHBIX ()YHKITHA. TEepaTypoil — KOHCIIEKT pa3jena
«3a1aun, IpUBOJISALINE K IOHS-
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THUIO IIPOU3BOTHOI»,
- MOJITOTOBKA K MPAKTHYECKOMY
3aHATHIO,
- COCTaBJIEHHUE y4EOHOU KapThl
«[IpousBoanas».
2.2. Jlorapudpmuueckoe auddepenuupona-| 1 1 2/11 2 - TMOATOTOBKA K TMPAKTUYECKOMY
Hue. HesBHO 3aaHHas pyHKIuS. 3aHATHIO,
2.3. ®ynkuud, 3anaHHas napameTpuyecku.| 1 2 4 4 - COCTaBJICHHE Y4eOHOM KapThbl
IIpaBuna Jlonurans. «IIponsBonHas», IK-10
2.4. UccnenoBanue QyHKIUM U moctpoeHue| 1 1 2/11 2 -IIOJrOTOBKa K KOHTPOJIBHOM pa-
rpaduka. 6ote
HTtoro no pazneny 2 5 10/31 10 AKP 2 «IIpon3BoaHbBICY
3. HeompeneneHnHbIit MHTETpas
3.1. CBolicTtBa unterpupoBanus. Hemocpen- 1 1 221 2 - MOJrOTOBKA K MPAaKTUYECKOMY
CTBEHHOE MHTETPUPOBAHUE. 3aHATHIO,
3.2. MeTo1 3aMeHBbI TIEPEMEHHOM. 1 1 2 2 - BemonaeHne MJI3 Ne2 «He-
OIIpECIIEHHBIA HHTETpAI», IK-10
3.3. Meton HUHTCTPUPOBAHUSA 110 YACTAM. 1 1 221 2 - COCTaBJIEHUE y‘-I@6HOI71 KapThl
«MeTobpl HHTEIPUPOBAHMS
3.4. HTerpupoBaHue panvoHalIbHbIX IpO- 1 2 4 4

Oeit
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Hroro no pazneny 3 5 10/41 10 AKP 3 «HeonpeneneHnuble
UHTETPAJIBI»
4. OnpeneneHHbI UHTETpal
4.1. CBoiicTBa onpeIeICHHOI0 UHTETpaa. 1 1 2/21 2 - HOJrOTOBKAa K IPaKTHYECKOMY
dopmyna Herotona — Jleitbnuia 3aHSTHUIO,
4.2. Meroa oACTaHOBKU U UHTErpupoBaHue | 1 1 2 2 - noaroroBka k AKP «Omnpene-
10 YacTsIM ONPEeeNICHHBIX HHTETPaJIoB JICHHBIH UHTErpaiy, [1K-10
4.3. HecobcTBEHHbBIE HHTETPAJIbl BTOPOTO 1 2 2/21 2 - COCTaBJICHHE Y4eOHOM KapThbl OIIK-5
pona «[Ipunoxenust  onpeneneHHOro
WHTETpaja
Hroro no paszneay 4 4 6/41 6 AKP 4 «OnpeneneHHble nHTE-
TpaJIbl»
Hroro 3a cemectp 18 36/141 35 3ader ¢ OLEHKOM
5. KommiekcHble yncia - IOJITOTOBKA K YCTHOMY OIIPOCY,
5.1. OcHoBHBIE TOHATHA. |'eomerpuyeckoe| 2 2 221 4 - IOATOTOBKA K MPAKTUYECKOMY
n300pakeHNe KOMIUIEKCHBIX uuncen. dopMel 3aHATHIO.
3aIIMCH KOMIUJIEKCHBIX YHCEIL. [1K-10
5.2. JleficTBUS HaJ KOMILICKCHBIMU YUCIAMH | 2 2 2 4
Hroro no paszneay 5 4 421 8 YcTHBIN onpoc

6. q)yHKI_II/II/I HCCKOJIbKHUX NCPEMCHHBIX
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6.1. Yacrasle npousBoanble. [lonHbli aud-| 2 2 2 2 - TOJrOTOBKAa K MPaKTHYECKOMY
dbepeHnman 3aHSITHIO,
6.2. KacarenpHast 1 HOpMaJb K IIOBEPXHOCTH | 2 2 2/21 2 - noaroroBka k AKP «YactHble [1K-10
IIPOU3BOHBICY, OIIK-5
6.3. 3KCTpeMyM (bYHKIII/II/I ABYX IIEPEMCHHBIX 2 4 421 4 - COCTAaBJICHHUE yqe6H0]71 KapThl
«DHII»
Htoro no pazneny 6 8 8/41 8 AKP 5 «®HII»
7. Auddepenunanbable ypaBHEHUS! IEPBOTO
nopsiika
7.1. YpaBHeHUs C pa3JCIAIONIUMUCS Tiepe-| 2 1 1 2 - TIOATOTOBKA K TPAKTUYECKOMY
MEHHBIMH 3aHATHIO,
7.2. Jluneitnple nuddepeHanbHbple ypaB-| 2 1 1 2 - IOATOTOBKA K YCTHOMY OIIPOCY, [K-10
HEHUS - CcoCTaBJeHHE Y4YeOHOHU KapThl
«/1Y mepBoro mopsiaka: THUIIBI U
METO/IbI peIICHHSI»
Hroro no pazneny 7 2 2 4 YceTHBIN onpoc
8. DneMeHTHI JIMHEHHON anreOphl: MaTPHUIIBI,
OIpENIeJINTENN, CUCTEMbl JIMHEHHBIX anreo-
panvyeCcKUX ypaBHEHUI
8.1. MaTpuupbl 1 JeHCTBUS HaJl HUMHU 2 2 2/21 4 - IOJArOTOBKAa K IPAaKTHYECKOMY
3aHATHIO,
8.2. OHpeHeﬂI/ITeHI/I M CIIOCOOBLI UX BBIUKCHE-| 2 2 2 4 - IOATOTOBKA K YCTHOMY OITPOCY,
HUS
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AynutopHas
KOHTaKTHasi paboTa
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8.3. OOparnas marpuna. Pemenue cucrem c| 2 2 2 2 - pemenne M3 4 «Marpuusl. [1K-10
ITOMOUIbI0 0OPaTHON MaTpUIb Onpenenurenu.Cuctemsiy; OIIK-5
8.4. ®opmynsl Kpamepa. Meton ["aycca 2 4 421 4 - nogroroBka kK AKP «Matpuusl.
Omnpenenurenu. CUCTEMBI».
Hroro no paszneay 8 10 10/41 14 AKP 6 «Matpuusl. Onpene-
autenu.CUcTeMb»
9. Teopus BeposiTHOCTEN
9.1. DirleMeHTBI KOMOMHATOPHKHU 2 2 2 2 - TIOATOTOBKA K TPAKTUYECKOMY OIIK-5
3aHATHIO,
9.2. Kitaccuueckoe orpeiesieHue BEpOsSTHO- 2 2 221 3,6 - OATOTOBKA K YCTHOMY OIPOCY OIIK-5
CTH
Hroro no pazneay 9 4 421 5,6 YcTHEI onpoc
HToro 3a cemectp 28 28/12U| 39,6 JK3aMeH
HUroro mo nucuuiinue 46 64/24A| 74,6 3ayer ¢ OLEHKOH,
IK3aMeH
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5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTpUBAEeT MCIOJIb30BaHUE B y4EOHOM
npolecce aKTUBHBIX W MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHATUH B COYETAaHUHM C BHEAYIH-
TOpHOI paboToi ¢ 1enblo (OPMUPOBAHUS U Pa3BUTHUSL MPOPECCHOHATBHBIX HAaBBIKOB 00yuaro-
muxcs. Cornacuo 1. 34 Iopsiaka opraHu3aliy U OCYIIECTBICHHS AESTEILHOCTH 10 0Opa3oBa-
TEJIBHBIM TporpaMMaM OakajaBpuaTa BbIcHIero oOpa3oBanus (yTB. mpukazoM MOuH PO ot
05.04.2017 r. Ne 301), mpu npoBeieHUN y4eOHBIX 3aHATUN O0ECTIEUNBACTCS pa3BUTHE y 00yda-
IOLUXCS HaBBIKOB KOMaHJHOU pabOThl, MEXINYHOCTHON KOMMYHUKALIUU, IPUHITUS PEIICHU,
JHUJIEPCKUX KAYeCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX 0COOEHHOCTEH MpOo(hecCHOHANTBHOM
JeSITEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTElN paboToaareneii.

BriOupas Ty uiu MHYIO TEXHOJIOTHIO PabOThI ¢ 00yUYaIOIIMMUCS, HEOOXOIMMO UMETh B BU-
Iy, 4T0 Haubombliero 3ddexTa OT ee MPUMEHEHUSI MOXKHO JOCTUYb, €CJIM YYUTHIBATH LEIH 00-
pa3oBaHusl, Ha pean3alUI0 KOTOPBIX JOJDKHA ObITh HalpaBiieHa u30upaeMasi TeXHOJOTHs, CO-
Jep>KaHue, KOTOPOe MPEACTOUT IMepeaarh O0ydyarouIuMcs ¢ ee MOMOIIbI0, a TaKXKe yCIOBHS, B
KOTOPBIX OHA OYZIET HCIIOJIb30BaThCS.

B narieii paboTe MbI HCTIOJIB3YEM CIEeaYIOIIee.

1. Tpaouyuonnvie obpazoeamenvuvie mexnonocuu. Opranuzanus 00pa3oBaTEILHOTO MPO-
1ecca, npeanoiaraeT npsMyro TPaHCIALUIO 3HAHUN OT MpernojaBaTelis K CTyACHTY (IpeuMyIie-
CTBEHHO HAa OCHOBE OOBSICHUTEIHbHO-WILTIOCTPATHUBHBIX METOAOB OOy4YeHHsI). YueOHas AeaTeNb-
HOCTb CTYJIEHTa HOCUT B TAKUX YCIOBHSX, KaK MPABUJIO, PEIIPOTYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI:

- uH(GOPMAIIMOHHAS JIEKIUS — TOCIIeI0BATEIbHOE U3II0KEHNE MaTepralia B JUCIUILIMHAD-
HOU JIOTHKE, OCYIIECTBIISIEMOE MMPEUMYIIECTBEHHO BepOATLHBIMU CPEICTBAMH.

- cemunap (3amurta PI'P) — Gecena mpenopaBatenss U CTyIEHTOB, OOCYKIEHHE 3apaHee
MOJTOTOBJICHHBIX COOOIICHHUH 10 KaXXIOMY BOIPOCY IUIaHA 3aHATHUS C €AMHBIM JJIsl BCEX Ieped-
HEM PEeKOMEHAYyeMOH 00s13aTeTbHON U TOTIOJIHUTEIBHOM JINTepaTyphbl.

- TIPAaKTUYECKOE 3aHATHE, TOCBANICHHOE OCBOCHHIO KOHKPETHBIX YMEHHUH M HAaBBIKOB II0
NPEIOKEHHOMY aITOPUTMY.

2. Texnonocuu npobaemnozo obyuenus. OpraHusanus o0pa3oBaTeILHOTO Mpoiecca mpe/l-
[0JIaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JJaHUE YUEOHBIX MPOOJEMHBIX CUTYyallud AJs
CTHMYJIMPOBAHUSI aKTUBHOW MTO3HABATEIBHON JESTEIPHOCTH CTY/ICHTOB.

@DopMbl yUeOHbBIX 3aHATHIA:

- IpoOJIeMHast JIEKIIUS — M3JI0KEHUE MaTepualia, Mpe/osararomnee IMoCTaHOBKY po0em-
HBIX ¥ INCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3TUUHBIX HAYYHBIX MMOJIX0A0B, aBTOPCKHE KOM-
MEHTapHH, CBSI3aHHBIE C PA3IIMIHBIMHA MOJICIISIMUA HHTEPIIPETALINHN U3Y9aeMOr0 MaTepHara.

- JIEKLUs «BJIBOeM» (OMHapHas JIEeKIMs) — U3JI0KEHHEe MaTepuaia B popMe Tualorn4ecKo-
ro OOWIeHHs ABYX CTYACHTOB (3apaHee MOJrOTOBHMBIIMXCS) WM CTYIEHTa W TPETNOAaBaTeNs
(HampuMep, PEeKOHCTPYKIIMS AMAJIOra UCTOPHUUECKUX JIMYHOCTEH — CBUETENEH OTKPBITUS KaKo-
ro-1mb0 HaydHOTO (DaKTa; «yUYEHOTO» U «IIPAKTHKA» M T.]I.).

- IPaKTUYECKoe 3aHATHE B (hOpMe MPAKTUKyMa — OpraHu3amnus y4eOHoi paboThl, HalpaB-
JIeHHasl Ha pellleHne KOMIUJIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3ajaun, TpeOyroue oT cTyaeHTa
MPUMEHEHUS KaK HAy9HO-TEOPETHUECKUX 3HAHUM, TaK U IPAKTHUECKUX HABBIKOB.

- caMOCTOsITeNbHAs padoTa (C KOHCYIbTAIlUAMHE TPEToaBaTessl) Ha OCHOBE Kec-MeToaa —
o0y4yeHHe B KOHTEKCTE MOJEIUPYEMO CUTYaIlH, BOCIIPOM3BOASAIICH peanbHble YCIOBUS HAYY-
HOU, IPOU3BOJCTBEHHOM. OOy4JaronIrecs J0KHBI TPOAaHATTU3UPOBATh CUTYAITHIO, pa300paThes B
CYTH TIpo0JieM, MPeUIOKUTh BO3MOXKHbIE PELIeHHUs U BHIOpaTh Jyuliee u3 HuX. Keiicel 6a3upy-
IOTCSl Ha PeaTbHOM (PAKTHYIECKOM MaTepHae WIn )K€ TPUOIMKESHBI K pealbHON CHTYaIlHH.

3. Texnonoeuu npoexmunoeo ooyuenus. OOpa30BaTENbHBINA MPOIECC MOCTPOSH B COOTBET-
CTBUU C aJTOPUTMOM IOATATHOTO PElIeHUs MpOOJEMHON 3a/ay WM BBINOJHEHUS y4eOHOro
3aganus. [IpoekT mpeanosaraeT COBMECTHYIO y4eOHO-ITO3HABATEIbHYIO JESITEIHHOCTh TPYIIIBI
CTYJEHTOB, HAINlPaBJICHHYIO Ha BBIPAOOTKY KOHIEMIIMH, YCTAaHOBJIEHUE Lenel u 3amad, Gopmy-
JMPOBKY OKUJAEMBIX PE3YJIbTATOB, ONPEACICHUE MPUHIUIIOB U METOJUK PEIICHUS IMOCTaBIICH-
HBIX 3aJ1a4, IJIAHUPOBAaHUE X0J1a pabOThI, MOUCK OCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB, MTO3TaI-
HYIO peajH3alMio IMJaHa pa0doThl, MPE3EHTAIUI0 Pe3yIbTaTOB pabOThI, UX OCMBICIEHHE U pe-
¢nexcuto. [IpuMeHnsieTcss B OCHOBHOM JUIsI TEPEX0/1a KOMIIETEHIIMH Ha YPOBEHb BJIaJICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMU B 00pa30BaTEIbHOMN IESATEILHOCTH MTPOEKTOB:



HUccnedosamenvckuili npoekm — CTpyKTypa mpuOIImKeHa K (opMary HayqdHOTO MCCIIE0Ba-
HUA (I0Ka3aTEIHCTBO aKTYATbHOCTH TEMBI, OTIPEICIICHUE HAYYHOU TIPOOJIeMBI, MpeaMeTa U 00b-
€KTa MCCIeI0BaHUs, 1IeJIEN U 3a1a4, METOI0B, HCTOYHHMKOB, BBIABIDKEHIE THIIOTE3RI, 0000IIEHNE
pEe3yNbTaTOB, BBIBOJBI, 0003HAUCHUE HOBBIX MpoOsieM). PesynpraTom siBisieTcss ydeOHas Kapta
110 MOJIYJIIO Hallle 00pa3oBaTEIbLHOM MPOTPaMMBI.

Teopueckuii npoexm, TPEANOJIAralONIUNA B OTJIMYME OT MPEAbIIYIIEr0, KOHEUHbI MPOAYKT
B CIEQYIONIMX BapHaHTaxX — ra3era K UCTOPUYECKU 3HAUUMOMY «MaTE€MaTHYECKOMY» COOBITUIO
(mpazgauk uyucna «[lu» u T.1.); «MaTemMaTH4ecKas» OTKPBITKa (CBOEro poja ydeOHas KapTa,
TOJIEKO He(OpMaIbHO, KPaCOYHO OOPMIICHHAS, BUJICOPOIIUK «5] Haydy Bac pemarh ...» U T.I.

Hngpopmayuonnwiii npoexm — yaeOHO-TIO3HABATEIIbHAS JEATEIBHOCTD C IPKO BBIPAXKECHHOMN
IBPUCTUYECKON HAIPABJICHHOCTHIO (IIOMCK, OTOOP M CHCTeMaTH3aIus HHPOPMAIIMH O KaKOM-TO
00BbEKTE, 03HAKOMJICHHE YYaCTHUKOB MIPOEKTA C ATOW MH(POpMAIIHEH, ee aHAIM3 U 0000IICHUE H,
HAKOHEII, MPE3CHTAIIUS 110 MPAKTUIESCKOMY TPUIIOKEHHIO).

4. UnghopmayuonHo-KOMMYyHUKAYUOHHbIE 0OpazosamenvHvle mexHoaocuu. OpraHu3anus
00pa3oBaTebHOrO MPOIEcca ¢ MPUMEHEHUEM CIICLHATU3UPOBAHHBIX MIPOTPAMMHBIX CPEJl U TeX-
HUYECKUX cpencTB paboTel ¢ umHbopmanuen (MHGOPMALMOHHYIO cpeny yHuBepcutera MO-
Oo1YC MOODLE).

@opmbl  y4eOHBIX 3aHATUH C HCIONB30BAHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anus — U3J0KEHUE COJIEP)KaHUS COMPOBOXKIAETCS Mpe3eHTauuen (ae-
MOHCTpAIMEl yueOHbIX MaTepUaIOB, IPEACTABICHHBIX B PA3JIMUYHBIX 3HAKOBBIX CUCTEMAX, B T.4.
WTIOCTPATUBHBIX, IpapUUECKUX, ayIH0- U BUJICOMATEPHAIIOB).

[TpakTHdeckoe 3aHsATHE B (POpME MPE3eHTAIINH — IMPECTABICHUE PE3yIbTaTOB MPOSKTHON
WJIM UCCIIEIOBATEILCKOM ACATEIbHOCTH C HCIOJb30BAHUEM CIICIUATU3UPOBAHHBIX MPOTrpaMM-
HBIX CPEJ.

6 YueGHo-MeTOANMYECKOE 0GecTievyeHre CAMOCTONATEIbHOI PadoThl 00yyaromuxcst

IIpumepHbIe ayIuTOPHBbIE KOHTPOJIbHBbIE padoTsl (AKP)
AKP 1 «IIpexes u HenPepbIBHOCTHL (pyHKIIMN»

1. Boruncaunrtsb npeaed:

X2 —5x+1 . 5x-10 . X*-5x+6
a) lim—""=: 6) lim——: B) lim=—————
x>0 3X+7 x>2[3x -2 =2 x—>o 3x3 +7X

5x—10 2%° —5JxF 42

K Ix|—>n;x2—x—2; Y 1@" Jx +3 ;
X +oX
AKP 2 «IIpousBoaHas»

3aganue 1. HaliquTe npousBoiHbIe JaHHBIX (PYHKIIUHA.
Inx

W

6)y? =e*-x*+3x%> +6x+6,
6‘) y = (1+X2)arccosx.

3aganue 2. Bprumciaure NpUOIMKEHHO C NMPUMEHECHHEM MPOW3BOJHON 3HAYCHHUE
dyrkmun y =x* —2x+4 npu x =3002.
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3aganue 3. Beruncnure npenen, ucnomiab3ys npasuio Jlonurans.

. tgx — X
lim 9—2
x 5 0SINX—=X
sm5x
e) lim—;
x=>0 X

AKP 3 «HeonpeneneHHbI HHTErpam»

1. HaiiTn uHTerpai:

4 2
2) J~x + X _6de; )jgx+7’ B) J‘ezx-sdx;
2X+5 dx
2 I(2+5x)4dx; A I x ;()Zx+1 X ) J‘cosz 2X !
x) I23x4+5dx; 3) _[(7*—§+4cosxjdx.
X“+2x+3 X

AKP 4 «OnpenesieHHbIH HHTETPaDy

1. BbluMcaMTH MHTErpaJ:

4 Jx e Vd 2z
a) Jgdx; 6) I(x +1)In xdx ; B)Ixsin xadx; r) szcosxdx;
1 \/; 0 0
sin(In x) r 73 ) h _X
. . . -1 .
H)I < dx -Z[XIn v ) !smx cos” xdx; 3)_([(X Je *dx;

1
9
3/ :
) Jl.x 1—xdx; K) ;[xz—3x

2. HaiiTu muiomaab purypbl, orpaHu4eHHoii rpadpuxkamvu GpyHkuuii
3

1 X
ay=—, y=X X=2; 06) x=y, Yy=—, x>0.
X 3

AKP 5 «®HII»

1. BeruncanThb npuOImKEHHOE 3HaUeHne GYHKIMK U = X° + XyZ + Z° B TouKe
B(1,05;1,95;0,96)

2. Haiitn HauGonblee ¥ HauMeHbluee 3Hauenus Gynkimn T (X, y) = x> +2y? —5xy
B 00J1aCTH, 3aTaHHON CUCTEMOM HEpaBEHCTB X > -1y > -1 x+y <1.

3. CocTaBUTh ypaBHEHHE IMHUH YPOBHs I GyHKIHH U = X° +4y® +4x +4y; C=13,
B Touke A(L-2).

AKP 6 «Marpuusbl. Onpenenuren.CucreMbDy

3ananme 1. Pemnte MaTpuyHOe ypaBHEHUE (A— B)- X=C?+D , Te

i ol Dele o6 )
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{xl +2X, +4x, =31
3aganme 2. Pemure cucremy §5X + X, +2X, = 20,
3X =X, + X, =9.

a) o popmynam Kpamepa;

0) metogom ["aycca;

B) C TIOMOIIBIO OOPATHOM MAaTPHIIHI.

3aganme 3. Vccnenyiite cucteMbl HA COBMECTHOCTbD, B CITydae COBMECTHOCTH, HaWIH-
TE PELICHUE, ClIeNIaiTe IPOBEPKY.

2X =X, +3X,—7X, =5; —3X, —3X, + X, —8X, =0;
a) 16X, —3X, + X, —4X, =7, 0) §2x —4x, +5x, —-12X, =0;
4x —2X, +14x, —31x, =15; 4X +2X, +3%, +2X, =0.

IIpumepHbie MHAMBUAYAJbHBIE JoMamHue 3aaanns (U13)

N3 Nel «Ilpeaesni»

Boruncnure npeaeinsr GyHKITHIA:

o xt*—x*-8. ) X2 —x=2
1 lim———; 2. lim ——— X
x> TX¥ 49X x>-12X° —X° — X+ 2
3. i VI 2X-3. 4. lim In(1+sin4x);
X—>4 &_2 X—0 el9* _1
3
5. Iim(\/x+2—x/;); 6. Iim_)(;li
- -1sin(x +1)
7. "m(2x—1j ; 8. lim x-In[1+Ej.
x—0o\ 2X +1 X—>+00 X

1
9. Vccrnenyiite Ha HenpepblBHOCTL QyHKIMIO f(X)= 25> B TOukax X, =3 u x, =5. Cre-

JIAWTE CXEMAaTUYECKUM YEPTEK.

10. Haiiqute Touku paspeiBa GpyHkuuu. Caenante 4epTex.

—X, ecm X<0,
y=4x?, ecm0<x<2,
X+1 ecm X>2.

N3 Ne2 «HeonpenejieHHbIE HHTErpajibl»

x
1. dx
fﬂt—xz
2+1+x2
2. :dl’
f Y 14+x2
1+arctgx
3 f 1+x2
x+In® x
a [ dx
x

5. [ cos4xsinbx dx
6. [ xIn (x* + 1)dx

7. fﬂdﬂc

4x?+8x—21
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X% +dx—4
J-{xz+1:|{x -2)
1+3511u:
f 1+GGS‘.‘JC
J-*\-x2+1

N3 Ne3 «®@HII»
1. Haittu 2,2}, ecmn 2X+y* +2° =
2. Boiuncauts npubmmkénHoe 3Hauenue Gpyukuun Z =+/X° +5¢’ B Touke B (2,03:0,02).

3. Haiitu skcTpemym QyHKuuH Z = X +4X—27y +Yy°

N3 Ne4 «Marpunbl. Onpenennren. CucreMbDy

1. Haiitu marpuny X. [IpoBepuTh MpaBUIBHOCTH PEIICHUS MOJCTAHOBKOW HalJeHHOU
MaTpHULBI B UCXOIHOE YPABHEHHUE.
2C+3X =2X—-A-BT  eciu

21 -2 1 0
-1 1 -2

A=|1 3 -3|; B= ;o C=|-3 21|
1 -2 1

3 2 -1 1 1

2. Pemmts cucremMy TMHEHHBIX YpaBHEHHN TPEMS CIIOCOOAMHU:
- o (hopmynam Kpamepa,
- MaTPUYHBIM METOJIOM (C MOMOIILI0 0OpaTHON MaTpUIlbl),
- metogoMm ['aycca.
4x) + x5 +4x3 = -2;
Xy + Xy +2x3 =1
2x; —Xp +2x3 = 4.

3. Pemutsb cucremsl ypaBHeHUI MeToaoM ["aycca, caenaTh BIBOA O COBMECTHOCTU. B He-
OIIPEICIEHHBIX CUCTEMAX HAlTH 00IIee U YaCTHOE PEIIEHUE U CHIENATh IIPOBEPKY.

+2xy +4x3-3x, =0;

3x; +5x, +6x53 —4x, =0;

3x1 +8x2 + 24X3 _lQX4 = 0,

6xl +4x2 +X3 +2.X4 = 2.
4x1 +5.)C2 _ZX3 +3.)C4 =0.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

MNK-10 - BJaJI€CHHUE€ HABbIKAMH KOJHYCCTBCHHOTO0 1 KAY€CTBCH

HOI'o aHajIm3a I/IH(l)OpMaIII/II/I IPpU IPUHATHU YIIPABJICHYECCKUX peme}mﬁ, MOCTPOCHMUSA IKO-

HOMHNYECKHX, (l)I/IHaHCOBbIX N OPraHUu3aAllUOHHO-YIIPABJICHYCCKUX MOIIeJIEﬁ NyTeM HUX aJanTalu K KOHKPETHBIM 3aavdYaM ylipaBJCHUs

3HaTe

OCHOBHBIE OIIPEICIICHUS U MMOHATHUS,
OCHOBHBIEC METO/IbI TU(DPEpEeHIIHMAIBHOTO,

HHTCIPaJIbHOI'O UCHHUCIICHUA W IIPUMCHCHUA

HX IJId pCUICHUA 3a1a49 MaTEMAaTUYCCKOI'O aHa-

JIM3a W MoJieied PKOHOMMYECKHUX 3ajad,

OMnpeaACICHNUA OCHOBHBIX HOHﬂTHﬁ, Ha3bI-

BA€T UX CTPYKTYPHBIE XapAKTEPUCTUKH;

OCHOBHBIC MCTOABI UCCIICAOBAHUS, UCIIOJIB3Y-

€MbIC B MATEMAaTUYCCKOM aHAJIN3E,

1.

10.

11.
12.

UYucnoBas nocie10BaTeNIbHOCTD U ee Ipesesl. CBONCTBA CXOASIINXCS TOCIEI0BATENb-
HOCTEH.

OyHKuMs ogHOoM nepeMeHHo. [Ipenen pyHkuuu B Touke U OECKOHEYHOCTHU. Y CIIOBHE
cyliecTBoBaHus npezena. OIHOCTOPOHHUE IIPEIEIBI.

BeckoneuHo maibie 1 OeckOHEYHO OoJbIue (PYHKIIMH U UX CBOMCTBA. Teopema o CBsI-
34 npefena u 6eckoHeyHo Manoil. [1epBblil u BTopoii 3ameuaTenbHble Ipeaesbl.
HenpepriBHOCTh QyHKIINHN B TOuke. CBOMcTBa (PyHKIMHN, HENPEPHIBHBIX B Touke. Tou-
KU pa3pbiBa QYHKIMHA U UX KIaCCUPUKALHSL.

[IponsBoaHass. MexaHM4eCcKui, TeOMETPUYECKUI U DKOHOMUYECKUI CMBICII IIPOU3BOI-
HOM. CBs3b HENPEPHIBHOCTH U AUDPepeHInpyeMOCTH (PYHKIUH.

Huddepennunan GyHKIMH, €ro CBOMCTBA U MPUMEHEHNE B TPUOIMIKEHHBIX BbIUUCIIE-
HUSIX.

[IpaBuio Jlonurans u ero NpUMEHEHHWE JUIS BBIYMCICHHUS MPEJEIIOB.

MoHoTOHHOCTH (pyHKIMH. JlocTaTOYHOE YCIOBUE BO3pacTaHUs M yObIBaHUS (QYHKIINU.
OkctpemyM yHkunu. Heo6xoaumoe 1 10CTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUYEK
JKCTpEMYyMa.

BoinmykiiocTs, BOrHYTOCTh (PyHKIMHU. J[OCTaTOYHOE YCIOBHE BBIMTYKIOCTH U BOTHYTOCTH
¢ynkuuu. Touku nepern6a. Heo6xonnmoe U 10CTaTOYHOE YCIIOBHSI CYILIECTBOBAHUS
TOYEK meperuoa.

AcumnrToTsl Tpaduka (YHKIMU: BEPTUKAIbHBIC, TOPU30HTAJbHbIE M HAKJIOHHBIE
ACUMIITOTBI U YCIIOBHSI MX CYILIECTBOBAHUS.

[TepBoobOpasnas. HeonpeneneHHbIi HHTETPaI U €ro CBOMCTBA.

MeTto b1 HHTErpUpOBaHUs (METO 3aMEeHbI IEPEMEHHOM, METO/1 UHTETPUPOBAHUS 110
YacCTsM).




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

13. 3amauu, NpUBOASILIKE K OHITHUIO OMPENICTICHHOr0 MHTerpasa (0 TIIOMa u KPUBOJIHU-
HEWHOM Tparenuu, o MPOHJCHHOM IyTH, 00 00beMe MPOU3BEACHHON MPOTYKITUH ).

14. OnpeneneHHbIi MHTErpall U €ro CBOMCTBA.

15. WHTerpan ¢ nepeMeHHbIM BEPXHUM IIPEAEIIOM U €70 CBOMCTBA.

16. ®opmyna Heiorona — JleitOHua.

17. HecoOcTBeHHBIE MHTETPAJIBI IIEPBOTO POJA U UX CBOMCTBA.

YmeTs

— BBLICJIATH 3HAHHS TEX TOHSATHHA, KOTOPHIC
TPeOYIOTCS JIJIsl pelIeHUs] MPUKIIAIHBIX 3a/1a4;
— o0cyxnarh cnocoObl 3PQPEeKTUBHOTO pe-
IICHUS TIPUKJIAIHBIX 32]1a4;

— pacno3HaBaTh 3(()EKTHBHOE pEIICHHUE OT
HEed(PPEeKTHBHOTO;

— OOBICHATH M CTPOUTH MOJEIU YUeOHBIX
MaTeMaTUYECKUX U YIPaBICHUYECKUX 3a1ad |
CTPOUTH THUIHYHBIC MOJIEIH Y4EOHBIX 3KOHO-
MUYECKHX 3a]1a4;

— TPUMEHATH METOABl MaTeMaTUYECKOTO
aHalM3a K PEHICHUIO MPOCTEHINX 3a/1a4 KO-
HOMMYECKOTO XapaKTepa;

— BBIISNATH 3HAHUS TEX MOHATHU, KOTOPHIC
TPeOYIOTCS JIJIs peICHUS MPUKIIAIHBIX 3a/1a4;
— KOPPEKTHO BBIpaXKaTh U apryMEHTHPOBAH-
HO OOOCHOBBIBaTh TIOJIOKEHHUS MPEIMETHOM
o0JacTy 3HaHHUS.

IlpumepHnsle npakmuyeckue 3a0aHUs ONA IKIAMEHA U 3a4ema:
1. Beruucnure npejens:

. 1+4x—x" 3x-arcsin2x . . J2x—1-+/5
a) lim —————; ——————B) lim :
xo® X + 3X° + 2X x-0 COS X — COS™~ X x—>3 x—3
d 2 =
2. Hatigure —y JUTs DYHKIUH: a) y:e4x . 0) X=cg 2_t’
dx y = In(sin2t).

3. Haiitu mpou3BoHbIC CICAYIONMX (DYHKIIUIL.

1 . 1
: y=smx+;

2y = (o)

3. y:(5* +l)-%+ al

4. y=(x+4)"
5, X—y—-e'y+2=0
Haiitu npousBoHbie BTOpOro nopsaxa ( y” )
6. y=(x?)x+1
Xx=t>-1,
y=1+t°
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

4. BeryucnuTh: a) 3\/—\/§+i , 0) (1— i)28.

5. Haiit HeonpeienEHHbBIA HHTETPAT:  a) j sin 3x - cos 5xdx , 6) j 1-cosx dx B .[( 2x+5)-e*dx.
(x —sin x)*

J20
I xdx .
2 \/x2+5

1
7. BEIYUCTUTE OTIpeieIeHHBIN HHTETPall I Ay - arcsin xdx -
0

6. BerunciuTh onpeieneHHbIi HHTerpal

2
8. Haiftn momane durypsl, orpannuenuoii muamsavum: X =4, Y =4X.

9. MiccneoBath Ha SKCTpeMyM QyHKIHI0 Z = X2 - 2xy + 4y3
10. Penre 3amauy Komma: 'y cos® xdy = (y2 +1)dX, y(O) =0.

Bnanets

— crocobaMu IEMOHCTpAllUi YMEHHUs aHaJu-
3UPOBATh CUTYaLHIO;

— METOJAMM MaTeMaTU4YECKOIO aHaan3a Ipu
pELICHNH Y3KOHOMUYECKUX 3a7a4 C IIpUBJCYE-
HUEM MaTe€pUajoB JIONOJHUTEIBHOM JINTEpa-
TYpbl U HHTEPHET PECYPCOB;

— HaBBIKAMH U METOJIMKaMH 0000111eHus pe-
3yJbTaTOB PELIEHNUs, SKCIIEPUMEHTAIBHOM Jie-
ATEIILHOCTH;

— crnoco0aMu OlIEHUBAHUSI 3HAUUMOCTH U
MIPaKTUYECKOW MIPUTOJHOCTH IOJTYyYEHHBIX pe-
3yJIbTaTOB;

— npodecCHOHATbHBIM S3bIKOM NMPEAMETHOMN

IIpumepnsie npuknaonvie 3a0a4u u 3a0anus
3agaya 1. 3aBUCHMOCTb IIYTH OT BpPEMEHH NpH NPSMOIMHEHHOM IBIXXEHHHM TOUYKM 33JaeTcs ypaBHEHHEM

3 2
S==t"+2t°—3,rme S — myrs B ™, a t — Bpems B c. Beruncimte ee CKOPOCTh M YCKOPEHHE B MOMEHT Bpe-

menn U =4C.
3agaya 2. 3aBUCHMMOCTh 0OBbEMa BBITYCKa HPOJYKIMHM V OT KanuTajbHBIX 3aTpar K ompexpensercs QyHKIuei
V=V,In(4+K?). Haitti uatepsan u3menenns K, Ha KOTOPOM yBeTHUCHHE KAIHTAIBHBIX 3aTPAT He3(()EKTHBHO.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

001aCTH 3HAHHUS;

— cnoco0aMu COBEpIIECHCTBOBaHUS Tpodec-
CHOHAJIbHBIX 3HAHUH M YMEHHMH NyTeM HC-
MOJIb30BAHUSI BO3MOXKHOCTEH WH(OPMAIHOH-
HOM Cpeibl.

OIIK-5 — Bi1aieHne HABBIKAMM COCTaBJIeHUs] (PMHAHCOBOW OTYETHOCTH € Y4€TOM MOCJIeICTBHI BJIAMSAHUS PA3JMYHbIX METOI0B U CNOCO00B (pMHAH-
COBOI0 y4ueTa Ha (PMHAHCOBbIE Pe3yJIbTATHI /1eSITeIbHOCTH OPraHN3alMU HA OCHOBE UCI0JIb30BAHUS COBPeMEHHbIX METO10B 00padoTKH /1eJ10B0oii HHpOp-
MAaIlli¥ ¥ KOPIOPATHBHBLIX HH()OPMALMOHHBIX CHCTEM

3HaTe

- OCHOBHBIC OIIPCACIICHUA U ITOHATHUAA,

- CBA3b MCIKAY pPa3JIMYHbIMU MATCMATUYCCKH-
MH O6T)€KT8,MI/I, OIIUCBhIBAKOIIMMH 3KOHOMHNYC-
CKHEC IIPOLECCHI,

- OCHOBHBIC MAaTCMAaTUYCCKHUE MCTOAbI, IIPUME-
HACMBIC IJISI pacu€Ta Y9KOHOMUYCCKHUX ITOKa3a-
TEJISH M aHaJIN3a YKOHOMHYCCKUX MMpOUECCOB;

- OCHOBHBIC MCTOAbI HCCICIOBAaHUA, MCIIOJIb-
3YEMBIC B MATCMATHYCCKOM aHAJIN3E;

a ko

o

10.

11.

12.
13.

14.

Marpuuel. [leficTBus Hax MaTpULAMHU U UX CBOMCTBA.

Onpenenureny U UX CBOMCTBA.

OO6parHas maTpuIila 1 €€ CBOMCTBA.

Panr maTpuuibl.

CucreMbl TUHEHHBIX anredpanyeckux ypaBHeHUH. MaTtpuuHas 3anuch. MeTosl pe-
menust: popmynsl Kpamepa, matpuunslit cioco6, metof ["aycca.

Uccnenoanune CJIAY Ha coBMecTHOCTh. Teopema Kponekepa — Kamnemnnu.
Juddepennunanbable ypaBHEHHS NepBOro nopsaaka. OcHoBHbIe onpeaeneHus. Teopema
Komm. 3anaya Komu.

OcCHOBHbBIE BU/IbI UHTETPUPYEMBIX B KBaJipaTypax JuQQepeHnaIbHbIX YpaBHEHUM]: C
pasaensiomUMUAcI €PEMEHHBIMH, OTHOPOIHbIE, INHEHHBIE, CIIOCOOBI UX PELIEHHUS.
[Tonsarue nuddepeHanbHbIX ypaBHEHUH BbICIIMX NOPsKoB. O0Iee pemeHue, 4act-
Hoe pemieHue. Teopema Komm. 3agaua Komm.

DyHKIIUN HECKOJIBKUX NepeMeHHbIX. OCHOBHBIE orpeiesieHus. JInHuu ypoBHS pyHK-
LU IBYX NTEPEMEHHBIX.

YacTHble TPOU3BOHbIE (PYHKIIMHM HECKOIBKUX MepeMeHHOM [Ipon3BoHas mo Hampas-
JICHUIO.

I'panueHT QyHKIMM U €To CBOMCTBA.

OxcTpeMyM QyHKIMH IBYX NepeMeHHbIX. Heo0xoaumoe u 1ocTaTouHOe yCIoBHs CYy-
LIECTBOBAHUS TOYEK IKCTPEMYMaA.

Y CIIOBHBINM 3KCTPEMYM.
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl O0ydeHUS OneHouHble CpeCTBA
KOMIIETCHIIUH
15. AnreOpanueckas (opMa KOMIUICKCHBIX YHUCEN U JEHCTBUS HaJl HUMH.
16. Tpuronomerpuueckas (popma KOMIUICKCHBIX YACEN U JCHUCTBHS HAJl HUMH.
YmMmers - BOCIIPOU3BOAUTH OCHOBHBIC MaTeMaTudeckue | [Ipumepnsie npakmuueckue sadanua u 3adauu

MO/JIeIH;
- pacro3HaBaTh MaTeMaTH4YeCKHUEe OOBEKTHI;

- pemiath 3aJadd MpeIMeTHOW obmactu: pe-
maTh CTaHAAPTHBIE 3aJa4dl 10 MPEAJIOKECH-
HBIM METOJIaM M ajJropuTt™Mam, rpauuecku
WJUTIOCTPUPOBATH 33/1a4y;

- OIICHMBATh JOCTOBEPHOCTh TMOJIYYECHHOIO
penieHus;

- BEIOMpATh ONTUMATBHBIN METOS;

- 3aIUChIBATh MATEMATHUYECKYIO TOCTAHOBKY
3a/1a4, UCTOJIb3yEMbIX B JIaJbHEUIIEM MPH IO-
CTPOCHUH MAaTEeMaTHYECKUX MOJIETIeH;

3ananue 1. CocTaBbTe aIrOPUTM PELICHUS ..... 3aJaUH.

3ananue 2. Beruucianurte npuOIMKEHHO Y = Ux? npu X = 1,03.

3anaua 3. Berauciute npezen no npasuy Jomurans [im w.
X—2 X2 _ 4
3aganne 4. ChopmynupyiiTe HECOOXOIUMOE YCIOBHE SKCTpeMyMa (QYHKIIMH OIHOU TIEPEMECHHOM.

12

x? -4

3anaya 6. KakoB reoMeTpryecKuii CMBICI ONPEIEICHHOTO HHTETPajIa OT JaHHOW (DYHKIMH B JaHHOM HHTEpBAJIC B
JIEKapTOBOM cucTeMEe KOOpAUHAT?
3apanue 7. YKaXuTe BEpPHOE YTBEPXKJICHNE O PYHKINH ABYX IIEPEMECHHBIX:

a). TPaINeHT MEePIeHINKYIAPEH KacaTeIbHOH MIIOCKOCTH;

6). TpaIUeHT SBIAETCS MPOU3BOIHOM IO HAIIPABJICHUIO;

B). TPAJMEHT ABISAETCA KacaTeIbHOM K IMHUM YPOBHS;

T). TPaJUEHT OIpeeNseT HalpaBiIeHne MaKCUMaJIbHOW CKOPOCTH U3MEHEHHS (D YHKITUH.
3aganne 8. Ykaxure JIOXXHOE yrBepxkaenue o pyHKIHMH JBYX EPEMEHHBIX:
a). HenpepbiBHast GYHKIMs Beeraa auddepeHuupyema;
0). hyHKIUS, IMEIoIas peaes B Touke M, MOXKeT ObITh pa3pbIBHA B 3TOH TOUKE;
B). y anddepeHnupyemMoii QyHKINH CYIIeCTBYIOT YaCTHBIE IIPOU3BOIHBIE;
T'). U3 HETIPEPHIBHOCTH YaCTHBIX MMPOM3BOAHBIX B ToUKe M cienyer nuddpepeHnnpyeMocTs (yHKIMH B 3TOH TOUKE.
3apanue 9. [IpoBecTr nosHOE HcciiefoBanue QYHKIMH U OCTPOUTH UX TPa(UKH:

z

3anayva S. UccrnenoBath GpyHKUMIO M IOCTPOUTH €€ rpaduk: y =2 +

ly=x-e2.
Inx

2.y =

&
Jy=(x+1)-e "
3aganme 10. Haiiti HanGosblnee i HanMeHbIIee 3HadeHne GyHkuun ¥ = f(x) ua orpeske La; b:

1. y=x+-= [1;10].
4
_ Ix-—-1 .
2. }F_2+xz [ 240]
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CTpyKTypHBIii

3IIEMEHT [InanupyeMble pe3ysbTaThl 00yUeHUs OLieHOYHBIE CPeICTBA
KOMIIETEHIIH
3 v =x"V3—x[1;3]
Binagers |- MareMaTMYeCKUMH METOIAMH, IpHUMEHse-

MBIMHU JIJISl PEIICHUS SKOHOMUYECKHX (HcCiie-
JIOBATEIbCKUX ) 3a]1a4;

- MaTeMaTHYECKUM SI3BIKOM TPEIMETHOU 00-
JJaCTU: OCHOBHBIMHM TCPMHWHAMH, ITOHATUAMU,
OIIPENICIICHUSIMU Pa3/IeliOB MATEMAaTHKH,

- OCHOBHBIMH crocodamu npeaACTaBJICHUA Ma-
TeMaTU4ecKoi mHpopMaIuu (aHaATUTUICCKUM,
rpaguYecKUM, CAMBOJIBHBIM);

- MaTeMaTHYeCKUM SI3BIKOM TMPEAMETHON 00-
JIACTU: 3alUCBHIBATh PE3YyJIbTAThl IPOBEAEHHBIX
HCCIIEIOBAaHHUM B TePMHUHAX MPEAMETHON 00ma-
CTH.

IIpumepnvie npakmuueckue 3a0anusn u 3a0auu

3apaua 1. [{ns pemenus 3ajauu cAeNaiiTe CXeMaTHYECKUI YepTexX U MoJyYnTe QyHKIHMOHAIBHYIO 3aBUCUMOCTb
0 YKa3aHHIO K 3a1ade. Haiinure obnacth onpeaeneHus 3Tol GpyHKIMU 110 CMBICTY 3aJa4i. BEIYHCIUTE 3HAYCHUS
9TOW (YHKIMHU MPHU TPEX pa3iIMYHBIX 3HAYCHHAX apryMeHTa. VcenenyiiTe GpyHKIMIO Ha HAHOOJIbIIEe U HANMEHbB-
nree 3HaYeHUA. OTBEThTE Ha BONPOC 334a4H.

«CeueHue TOHHENS UMeeT (GopMy NPSIMOYTONBEHHKA, 3aBEPLIICHHOr0 MoJayKpyroM. [lepumerp ceuenus 18 m. [lpu
KaKOM paJiyce MOJIyKpyra IUIOLIaab CeueHUs OyneT HanOombIIeH?»

O6o3HaubTe paauyc nomykpyra uepes I u Bbipasute miomans S ceuenms kax dynxrmio ot I S =5(n) .
3apaua 2. Ha xakoii BeICOTe I' Ha IIGHTPOM KPYIJIOTO CTOJIA pajuyca a clieqyeT IIOMECTUTH JIaMILy, YTOObI OcBe-
IIEHHOCTH Kpas croiyia Oputa Hanbopuiei? (CaMocToATeNFHO MPOaHATU3UPOBATE CPEICTBA (3HAHHS, METOMBI)
KaKoTo pasJie]la MaTeMaTHKH MOTPEOYIOTCs [UIsl PEICHNS JTaHHOW 3a1a4n).

3anaua 3. Haiitu crouMocTh nepeBo3kd M T rpy3a MO KeJIe3HOM Aopore Ha paccTosiHUE 1 KM MpH YCJIOBUH, YTO
Tapud y nepeBo3KH OJHON TOHHBI YObIBa€T Ha a pyOIeii Ha KaX/IOM ITOCIIeIyIONIeM KHIIOMETpe.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHMS:

[TpomexxyTouHas arrecTanusi MO AUCHUILIMHE «MaremMaTuka» BKIIOYAET TEOPETHUYECKHUE
BOIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YYalOIIMMUCS 3HAHUM, U TPAKTHUECKUE
3aJ]aHusl, BBISBIIIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOAUTCS B (popMe
3ayeTa U SK3aMeHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Ouieram, KaXJbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a-
JTaHHE.

IToka3aTenu U KPUTEPUU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYEeCKOe U IIyOOKOe 3HaHUE yueo-
HOT'O MaTepuala, CBOOOIHO BBIMOJIHACT MPAKTHUECKUE 3a/laHUsl, CBOOOJIHO ONEpUPYET 3HAHU -
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamia) — oOyJarouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIUNA: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIisaX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaia) — 00y4aromuics AEMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaONIHICS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
[IEPEHOCE HAa HOBBIE CUTYALIUU.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — o0ydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHUecKoro Marepuana, JOMYyCKaeT CYIIECTBEHHBIE OITMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPHUTEJbHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTEI-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

IToxa3aTeu U KpUTepPHUHU OLIEHMBAHUS 3a4eTa ¢ OLEHKOM:

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOyyarommicss 1eMOHCTPUPYET BBHICOKUN YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYECKOE U ITyOOKOEe 3HaHUE yueo-
HOI'0 MaTepuasa, CBOOOHO BBINOJIHAET MPaKTHUECKUE 3a/laHusl, CBOOOJHO ONEpUpyeT 3HAHU -
MU, YMEHUSIMH, TPUMEHSET UX B CUTYAIMSIX TIOBBIIIEHHOHN CIIOKHOCTH.

— Ha OILIEHKY «Xxopowo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHLIUI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJbHbIE OMIMOKM, HETOUHOCTH, 3aTPyJHEHUS MPU AaHATUTHYECKUX OMNEpaIusix, nepeHoce
3HAaHWI U yMEHWI Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «YI0BJIETBOPHUTEIbHO» (3 Oaiia) — o0yJaromuiicss AeMOHCTPUPYET OPOro-
BBl YPOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHITHI: B X0JI¢ KOHTPOJIBHBIX MEPONPUATHI JOMyCKa-
IOTCSI OIIMOKH, TMPOSIBISIETCS OTCYTCTBHE OTAEIbHBIX 3HAHWN, YMEHHUH, HABBIKOB, 00yJaroLIHiics
UCTIBITHIBAET 3HAYUTEIBHBIC 3aTPYJHECHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TIPU HX
NepeHOCce Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEY/OBJIETBOPUTENbHO» (2 Oamia) — oOyJaromuiics JeMOHCTPUPYET 3HA-
HUs He Oonee 20% TeopeTHuecKoro MaTepuasa, JOMYCKaeT CyIIeCTBEHHbIE OIIMOKU, HE MOXKET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MMPOCTHIX 3a/1aY.

— Ha OILICHKY «HEYIO0BJIeTBOPHUTEeNbHO» (1 Oayn) — oOydarommiics He MOKET MOKa3aTh
3HaHMUS HAa YPOBHE BOCIIPOU3BENEHUS U OOBACHEHUs MHPOPMALMU, HE MOXKET M0Ka3aTh MHTEJ-
JIeKTyaJIbHbIE HABBIKM PELICHUS MPOCTHIX 33/1a4.



8 YueOHO-MeToquYecKOe U MHPOPMALMOHHOE o0ecTieueHHue TUCHUTLINHBI (MOTYJIs1)
a) OcHOoBHAas JMTEpaTypa:

1. lllunauer B. C. Beicmias maremaruka: yueOnuk / B.C. IllunaueB. — Mocksa: H-
OPA-M, 2019. — 479 c. — (Beicmee obpaszoBanue). — WWW.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texker: AJIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716 . — Pexum mocTyma: st aBTOPHU3. ITOJIb30Ba-
TeJICH.

2. Maremaruka: yde6. mocoome / FO.M. lanmnos, JI.H. Xyp6enko, I'.A. HukoHoBa,
H.B. Hukonosa, C.H. Hypuesa ; nmon pexa. JL.H. XKyp6enko, I'.A. HukonoBoii. — Mock-Ba:
NH®PA-M, 2019.— 496 c.— (Bricmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-
102130-9. - Tekcrt: anexTponnsbiid. - URL: https://new.znanium.com/catalog/product/989799 . —
PesxuMm poctyna: 1uist aBTOPH3. IMOJIb30BaTENEH.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. Teopuss BeposSTHOCTEH M MaTeMaTH4ecKash CTaTHUCTUKAa: Y4eOHoe mocooue / bu-
prokoBa JI.I'., bo6puk I'.1., Matsees B.I., - 2-¢ u3a. - Mocksa: HUL] MHO®PA-M, 2017. - 289
c. (Beicmee obpaszoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: 3JIeKTpOHHBIN. -
URL: https://new.znanium.com/catalog/product/370899. — Pexum nocrtyma: majis aBTOPH3.
II0JIb-30BaTENIEH.

2. MaremaTrka B mpuMepax M 3amadax: ydue6. mocooue / O.M. Jlertspesa, JI.H. XKyp-
oenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UTHOPA-M, 2019. — 372
c. — (Bricmee obOpazoBanue: bakamaBpumar). - ISBN 978-5-16-102288-7. — Tekcrt: amek-
tpounbid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum nocty-ma: s
aBTOPU3. MOJIb30BATENCH.

3. Hanko, I1.E. Beiciiast MaTemMaTnka B yrpaXHeHHIX H 3a1adax. (B 2-x wactsax) [Tekcr]
[ T1. E. Janko, A.T. ITonos, T. 5. KoxxeBuukosa. - M.: Beiciias mkoma, 1986-2009. ISBN: 978-
5-488-02201-0. - 6omee 1000 mT.

®duxrtenronbil, [.'M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: yueOHuk: B 2 yactsax / .M.
®uxrtenronsll. — 11-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 31MeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs
cucrema «Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051. — Pexwum mocTy-ma:
JUIS aBTOPH3. MOJIb30BaTENEH.

4. ®duxrteHroinsll, .M. OCHOBBI MaTEeMaTHYECKOTO aHalu3a: yueOHuK: B 2 yacTsx / .M.
®uxtenromnsl. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31€KTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAS CH-
crema «Jlawby»: [caiit]. — URL: https://e.lanbook.com/book/115730 (mara oOpaieHus:
06.10.2019). — Pexwum mocTyma: Ui aBTOPHU3. MOJIb30BATEIICH.

5. llumage B. C. 3amaunuk mo Beicmeid MateMaTuke: yued. mocooue / B.C. Illunaues.
— 10-e u3n., crepeotun. — MockBa: MTHOPA-M, 2020. — 304 ¢. — (Bwicmiee
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obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: oanektponasii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanyecKue yKa3zaHus:

1. A6pamoBa, I.M. DneMeHTHI BEKTOPHOM anreOpbl U aHATUTUYECKON reomeTpuu: Me-
TOIMYECKUE YKa3aHus s cTyneHToB | kypca Bcex cnenmansaocteid. — MI'TY, 2008. — 16 c.

2. Akmanoga, 3.C. Heonpenenennsiii uaTerpai: Terpaas-koncrnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, N.A. KpuBbsie u moepxHocTu 2 mopsaka. IlomspHas cuctema Koop-
nuHat. [Ipaktukym — Marautoropek: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2009. — 19 c.

4, T'opstuea, H.A. Teopus GyHKIHMI KOMITIEKCHOTO IEPEMEHHOTO: MeToudyecKkue yka-
3aHUS U BapUaHThl MHAWBUIYAIBHBIX 3aJJaHUN JUIs CTYJCHTOB BCEX CHelHaibHOCTe — Maruu-
toropck: 'OY BIIO «MI'TVY um. I''M. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbIM HHTErPa: METOUYECKUE YKA3aHUS JIJIS CTYACH-TOB —
Marnurtoropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010 — 12 c.

6. I'pauesa, JI.A. DreMeHTHI TMHEHHON anreOpbl, BEKTOPHOH aJireOpbl M aHATMTHYECKON
reoMerpun: YuebHoe nocobue. - Maruutoropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Meron. yka3. s J1abopaTOPHBIX PabOT M0 MAaTEeMAaTUIECKOM cTaTUCTHKE.- Marautoropck: [OY
BITIO «MI'TY um. I''1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonundeckuii anann3: Meroandecknue yKa3aHus U BapUaHTHI 3aaHUi
JUTSL CAMOCTOSITEIbHON pabOThI M KOHTPOJIS 3HaHu# cryaeHtoB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObiTust 1 BeposTtHocTh. Yacte 2: Meron. yka3. - Marauro-
ropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010. — 25 c.

10. Masiuenko, E.I1. [TpousBoanas n quddepenmman ¢pynkuuu. [Ipakrukym.- Marauto-
ropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue pynkmuii u mocrpoeHue rpapukon. [Ipaktukym. —
Marnutoropck: 'OY BITO «MI'TY um. I''M. Hocoay, 2011. — 20 c.

12. CaBymkuna H.®. KomOunatopuka. CoObiTue n BepostHocTs. YacTs || KomOunaro-
puka. Anredpa coObITHil: MeTos. yka3aHus Mo TUCHUILUIMHE «MareMatuka» A CTyAeH-TOB |
Kypca Bcex crermansHocteii. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

IIporpammHoe oGecnieueHue

Haumenosa- Ne 70TOBOpA Cpoxk neicTBUS JTHUIICH-
aue I10 31U
MS Windows
7 Professional (mns J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
7Zip CBOOOJIHO  PacCIpPOCTPAHIEMOE 0ECCPOYHO
MathCAD
v.15 Education J1-1662-13 ot 22.11.2013 OeccpodHo
University Edition
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MS  Win-
N-1227-18 oT

d_ows 7 Profes- 08.10.2018 11.10.2021
sional(ist kiac-

STATISTIC K-139-08 0T 0ECCPOUHO

MS Office
Project Prof| g 10§0112827 18 T 11.10.2021
2003 (mist e

FAR CBOOOIHO pacIpo- OCCCPOUHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue Kypca CchplIKa

Haunonanshas nH(OPMAIIMOHHO- URL:
aHanMTU4eckas cucrema — Poccuiickuil uHaEKC https://elibrary.ru/project._risc.asp
HayuHoro nutupoBanus (PUHIL)

ITouckoBas cucrema Axkamemusi Google
(Google Scholar)

®denepanbHbIil 00pa30BaTENbHBIA MOPTAI
— OkoHomuka. Couunonorus. MeHePKMEHT

DJNEeKTPOHHBIE  pecypchl  OMOIMOTEKH http://magtu.ru:8085/marcweb2/Defa
MI'TY um. .. HocoBa ult.asp

9 MaTepuajbHO-TeXHHYECKOE o0ecreueHue JUCHUTILINHBI (MOTYJIs1)

URL.: https://scholar.google.ru/

http://ecsocman.hse.ru/

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe obecrieueHue JUCHUITIIIMHBI BKJIFOYACT:

- YyeOHble ayTUTOPUHU JUIs IPOBEACHUS IPAKTUUECKUX 3aHATUH, 3aHATUH JIEKLIHOHHOTO
TUIIA, TPYHIIOBBIX U MHAWBHUAYAJIbHBIX KOHCYJIBTaHI/If/'I, TCKYHIECTO KOHTPOJIA U HpOMC)KyTO‘-IHOfI
arrectauuu. OcHallleHHe: MyJIbTUMEIUIHbIE CpeACTBa XpaHEHMs, Nepeadyd U NpeCcTaBICHUs
uHpopmanuu. Kommiueke MeToauueckux pa3pabdoToK (pa3gaTOYHOro MaTepuaia U MEeTOAu4e-
CKHX YKa3aHHUi1) H\MJIM KOMIUIEKC TECTOBBIX 3a[aHHUil [UIsl TIOATOTOBKH U TIPOBEIICHUS IIPOMEKY-
TOYHBIX U PYOEKHBIX KOHTPOJIEH.

- [lomermeHus A caMocTosTENbHON paboThl oOydaronuxcs. OcHalleHue: nepcoHallb-
Hble KoMIbIoTephl ¢ makeTomM MS Office, Beixogom B IHTEpHET U € IOCTYIIOM B DJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

- [Iporpammusie cpeactra: MS Windows (Ne num. Microsoft Imagine Premium D-1227-
18 ot 08.10.2018 1o 11.10.2021; D-757-17 ot 27.06.2017 no 27.06.2018);

MS Office 2007 (Ne 135 ot 17.09.2007, GeccpouHo);

ApxuBaTop 7Z cBOOOIHO pacrpocTpaHsieMoe, 6€CCPOUHO;

MathCad (Ne mumr. 43813518 D-1662-13 ot 22.11.2013).

- [lomemenue st XpaHeHUs: U MPOPUIAKTHUECKOTO 00CTYy)KMBaHUS y4eOHOTO 000pYy-
noBanus. OcHaieHne: mKkadwl 11 XpaHSHUS YI€OHO-METOIMYECKOM IOKYMEHTAIIUH.
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