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PaGouas nporpaMma coctagiena Ha octose ®IOC BO no uanpasaenuio nojroropkn 38.03.02

Mete BRMENT, YTBepaieHHoro npikazom MOutl PO ot 12.01. 2016 1. Ne 7.
o

PaGouast mporpaMMa paccMoTpeHa M. 000peHa Ha 3aceiatiy kaeaApnl Borcwen samemanuxy
« 3 » centsidpsa 2017 r., npotokon Nel. ~

3as. kadenpoit J7__ / E.A. llysanxosa /

PaBouas HporpaMMa 0106pena METONHCCKOT KomMueeHeli  Hucmumyma ecmecmeosianus, U
cmanoapmuzayuu «25» centadps 2017 r.. npoTokol Ne 1.

[Ipencenareib /W10, Mesun /

CornacosaHo:

3ag. kadeapoit MenexmenTa

~f1.5. Cumakos /

PaBouas nporpaMMa cocTaBIeHa: CTapumii npenojasarenh Kadh. Boiciucii Maremariky

7
/T.B. ABpamosa /

Penensent: aonent kad. TIpHKIaIHOii MaTeMaTiki it HHPOPMATHKH. K.h.-M.H.

@, / J1.B, Csupuosa /



JIuer perucTpanun H3MeHeHuit ¥ JOTIOTHEHHUI

METOIHYECKOM U MaTepHaIbHO-
TEXHUYECKOM 00ecre4yeHun JAUCLHITIMHBI

npoTtokos Nel

At IToamuce
Ne Paznen Kpatkoe conepxanne Ne nporokona 54
n/m | mporpamMmel H3MEHEHHS/IONOTHEH S 3aceaHus ;
Kapenpoii
Kadenpsr
1 5,6,7,8 AxTyanu3anus yde6HO-MeTomuyeckoro | 05.09.2018
obecrneveHns npotoko Nel ij%
2 8,9 AKTyanu3anus CBeIeHU# 0 yyeOHo- 03.09.2019
METOAMYECKOM H MaTepHabHO- npoTokos Nel
TEXHUYIECKOM 00eCIIeYeHHH UCIIUTITMHEI
3 8,9 AKTyanu3anust CBeIeHUi 0 y4e6Ho- 01.09.2020




1 Heau ocBOeHMS AUCHUIIIIMHBI (MOIYJISA)

Llenp ocBoeHUS MUCHMILTUHBI «MaTreMaTukay COCTOUT B MOJTYYCHHH CTyAeHTaMu (yHma-
MEHTAJIbHBIX MATEMATHUYECKUX 3HAHUM M IPOYHBIX MPAKTUUYECKUX HABBIKOB IO UCMOJb30BAHUIO
METOJIOB MAaTEMaTHYECKOI'O0 aHajau3a IjIs1 HCCICAOBaHHS MaTEMaTHYSCKMX MOCICH TeX WM
HHBIX MPOLECCOB U SIBJICHUM, B TOM YUCJIE U IKOHOMHUYECKHUX, JIJIsl TIOJYYEHHUS aHATUTUYECKUX U
YUCJIEHHBIX PEIIEHUI ITOCTABICHHBIX 3a]1a4.

Jnst nocTrkeHus MOCTaBIECHHOM 11eJIM B Kypce «MaTeMaTrkay peraroTcs 3a1a4u:

- Pa3BUTHSA JOTHYECKOTO U aJITOPUTMUYECKOTO PEILICHUS;

- OBJIQJICHUSI OCHOBHBIMU METOJAMH UCCIICIOBAHUS U PEIICHUS] MATEMAaTHYECKUX 3aJ1a4;

- BBIPA0OTKY YMEHHSI CaMOCTOSITEJIbHO PACHIMPSITh MAaTEMaTUYECKUE 3HAHUS U MPOBO-
JUTH MaTeMaTHUECKUI aHaIM3 SKOHOMUUYECKHMX 3aJ1a4;

- WCMOJIb30BAHUE METOJIOB MATEMAaTUYECKOTO aHajau3a U €ro MOJEJIEH B MPAKTUYECKON
JIEATEIIbHOCTH C TPUMEHEHUEM COBPEMEHHOW BBIUUCIUTEILHON TEXHUKH;

- 0O3HAKOMHTH CTYAEHTOB C OCHOBHBIMM MATEMAaTHYECKHMH METOJIAMH U MOJCIISIMU M C-
CJIETIOBaHUS BEPOSTHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJTHOPOJIHBIX CIIy4alHBIX COOBITHIA.

2 MecTo TUCHMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
MOJATrOTOBKM 0akajiaBpa

Hucnurnnuna «Matematuka» BXoauT 0azoByro yacTh b1.b.15 oGpa3oBarensHoil nporpam-
MBI.

Jlis u3yyeHus: AUCUMILIMHBI HEOOX0IMMBI 3HaHUs (YMEHUs, BIaJeHus ), chopMUpOBaHHbBIE
B pe3yJIbTaTe U3YUYEHHUsS Kypca MaTeMaTUKU B 00bEME MPOrpaMMBbl CPEHEN MIKOJIBI.

OcBoeHMe NaHHON JUCHMIUIMHBI MPEoaraeT, YTo B pe3yjbTaTe U3y4€HHUs IIKOJIbHOTO
Kypca MaTeMaTHKH oOydaroluiics nmeer chopMupoBaHHOE MPEACTABICHUE O MaTeMaTHKE Kak
YHHMBEpPCAJIbHOM SI3bIKE HayKH, 00 MJIeAX U METoJaX MaTeMaTHUKH, BIaJeeT MaTeMaTHYeCKUMU
3HAHUSMHM U YMEHMSIMH, COOTBETCTBYHOIIMMHU DenepantbHOMY KOMIIOHEHTY I'OCYIapCTBEHHOIO
cTaHjaapTa o0miero oOpa3oBaHMsl, UMEET Pa3BUTOE JOTMYECKOE MBIIIJIEHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM AJTOPUTMHUECKON KYJIBTYpHI.

3HAaHUS U YMEHUS, YCBOCHHBIE B MIPOLIECCE N3YUYEHUSI MATEMAaTUKU HEOOXOAUMBI I OCBO-
€HMsI JPYTUX JUCLHUIUIMH €CTECTBEHHOHAYYHOTO U MPO(ECCHOHATBHOTO LIUKJIIOB.

3 Komnerenuun odyuaromerocsi, gopmupyemblie B pe3yJibTaTe 0CBOCHUS
AUCHUILNIMHBI (MOYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pe3synbraTe ocBoeHus nuCHMILIMHBI «MaremaTnka» 00ydaromuiicss JODKEeH o0safaTh
CJIEYIOIIMMH KOMIIETECHIIUSAMMU:

Crpyk-
TYpPHBIN
JJIEMEHT

KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

IIK-10 — B1ageHne HABBIKAMH KOJIHYECTBEHHOI0 M KAYeCTBEHHOI0 aHAIN3a HH(OPMAIIUH
NPY NPUHATHH YIPABJIEHYECKHUX PellleHNH, MOCTPOEeHHUsI IKOHOMUYECKHX, (UHAHCOBBIX U
OPraHM3aUMOHHO-YNIPABJIEHYECKHX Mo/IeJIell MyTeM UX a1aNTAllH K KOHKPEeTHBIM 3a/1a-
4yaM ynpaBJieHUs

3Harb — OCHOBHBIE OTIpe/IeNICHUs U TIOHATHUS;

— OCHOBHBIE METOJIOB AU(PepeHIINaTFHOT0, MHTETPAIIbHOTO UCUHCICHHS U
MPUMEHEHHUS UX JUISl pEeLIeHUs 3a/1a4 MaTeMaTHYeCKOTo aHalu3a U Mojelel
SKOHOMUYECKHX 3a]1ay,

— OIpeneseHHs] OCHOBHBIX MOHSATHH, Ha3bIBAET UX CTPYKTYpPHBIE XapaKTepu-
CTHKU;




Crpyx-
TYPHBII
JJIEMEHT

KOMIIETCHIIUU

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

— OCHOBHBIC METOABI UCCIICIOBAHUA, I/ICHOJIL3yeMBIe B MaTeMaTHU4YCCKOM aHa-
JIN3E,;

VYMeTs

— BBLICJSTH 3HAHUS TEX MOHATUH, KOTOPBIE TPEOYIOTCS JJISl PEIICHUS TPH-
KJIQJHBIX 3a/1a4,;

— 00cyxaarh ciocoObl 3PEKTUBHOTO pelIeHUs MPUKIATHBIX 3a/1a4;

— pacno3HaBath 3 PeKTHBHOE penieHre oT Hedh(HEKTUBHOTO;

— OOBSCHATh U CTPOUTH MOJEIN YYCOHBIX MATEMAaTHYCCKUX U YIpaBJICHYE-
CKHUX 33J1a4 ¥ CTPOUTH TUITMYHBIC MOJICITN YICOHBIX SKOHOMUYECKHX 3a/1a4;

— TMPUMEHATH METOIBl MAaTEMATHUYECKOTO aHAIM3a K PEHICHUIO MPOCTCHIINX
3aJ1a4 5KOHOMHYECKOT'O XapaKTepa;

— BBLICJSITh 3HAHUS TEX MOHATUH, KOTOPbIE TPEOYIOTCS JJIS PEIICHUS TPH-
KJIQJIHBIX 3a/1a4;

— KOPPEKTHO BBIPAXKATh W apTyYMCHTHPOBAHHO OOOCHOBBIBATH IOJIOKCHUS
MPEIMETHOM 00J1aCTH 3HAHHUSI.

Bnaners

— cnoco0aMu IEMOHCTpPAlMi YMEHUS aHAJIM3UPOBATh CUTYAIHIO;

— MeTOJaMH MaTeMaTHUYeCKOro aHaJIW3a MPU PELIeHUH S3KOHOMUYECKHX 3a/1a4
C MPHUBJICYEHUEM MATEPUAJIOB JIOTIOJIHUTEIILHON JINTEPATypbl U HUHTEPHET pe-
CYpCOB;

— HaBbIKAMU U METOJIMKaMHU 0000IIEHHsI pe3yIbTaTOB PELICHHs], IKCIIepU-
MEHTAJIbHOM 1€ATEIbHOCTH;

— cnoco0aMy OIEHMBAHUS 3HAYUMOCTH M MIPAKTUYECKON MPUTOIHOCTH MOy~
YEHHBIX PE3YJIbTATOB;

— NpogecCHOHATbHBIM S3bIKOM MPEAMETHON 001aCTH 3HAHUS;

— cnoco0aMu COBEpPLIEHCTBOBaHMS MPO(MECCHOHANBHBIX 3HAHUN M YMEHUH
IyTeM HMCIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOM CpeJibl.

OIIK-5 — BiaajieHHe HABBIKAMHU COCTABJIEHUS] (PMHAHCOBOI OTYETHOCTH C Y4€TOM MO-
CJIeICTBUI BJIUSIHUA PA3JTHYHBIX METOA0B M C0CO00B (UMHAHCOBOIO yyeTa Ha (puHaAHCO-
Bbl¢ Pe3yJbTaThbl ATEJbHOCTH OPraHU3alMUd HA OCHOBE HCIIOJIB30BAHUS COBPEMEHHBIX
MeTO/I0B 00padOTKH /1e710B0ii HH(OPMALIMHM M KOPIOPATUBHBIX HHGOPMAIIMOHHBIX CHCTEM

3HaTh

- OCHOBHBLIC OIIPCACIICHUSA U ITIOHATHUS

- CBA3b MCXKAY pas3IMYHbIMHU MaTCMAaTHYCCKUMU O6T)CKTaMI/I, OIIMChIBAKOIITUMH
9KOHOMHYECKHUE NPOLECCHI,

- OCHOBHBIE MAaTCMAaTHYC€CKUC MCTOAbI, MPUMCHACMBIC IJId pacd€Ta SKOHOMU-
YeCKHUX I0Ka3aTellel U aHalln3a SKOHOMHUUYECKUX IIPOLIECCOB,

- OCHOBHBIC MCTOABI UCCICAOBAHUS, UCIIOJIB3YEMBIC B MATCMATHUYCCKOM aHAIHU-
3¢,

YmMmern

- BOCIIPOU3BOJUTH OCHOBHBIE MATEMATHYECKUE MOJICIIN;
- pacro3HaBaThb MaTeMaTH4YeCKHE OOBEKTHI;

- pemiaTh 3aJaud NpPEAMETHOW OONacTH: pelmaTh CTaHAAPTHBIE 3aJadyd  I10
MPeJIOKEHHBIM METOJIaM U alropuT™MaM, rpaguuecky WUTIOCTPUPOBATH 3a7a-
9y,

- OLICHUBATh JTOCTOBEPHOCTH MOJYYEHHOTO PEIICHNUS;

- BEIOMpATh ONTUMANIBHBIA METO;

- 3alMCHIBaTh MAaTEMaTHYECKYI0 IOCTAHOBKY 3a/ad, MCIOJIb3YEMBIX B Jallb-
HEHUIIEM IIPU IOCTPOCHUN MAaTEMATUYECKUX MOJCIIEH;




Crpyx-

TYPHbII [Tnanupyemble pe3yapTaTbl 00ydeHUs
JJIEMEHT
KOMIIETCHIIUU
Buagers |- MareMarM4ecKMMU METOAAMH, IPUMEHSEMBIMM JUIS PELICHHUS SKOHOMHYE-

CKHX (MCCIIeI0BaTeIbCKHX ) 3a/1a4,

- MaTEMaTHYECKUM SI3BIKOM IPEIMETHON 00JIacTH: OCHOBHBIMH TEPMHHAMU,
MOHATHSIMHM, OTIPEICIICHUAMH Pa3/IeJIOB MATEMaTHKH;

- OCHOBHBIMH CIOCOOaMHU TMPEACTABICHUS MaTeMaTHUeCKON WH(MOpMaIuu
(aHanuTHYECKUM, rpaUIECKUM, CHMBOJIBHBIM);

- MaTeMaTHUYeCKHM SI3BIKOM MPEIMETHOW OOJACTH: 3almUChIBATH PE3yJIbTaTh
ITPOBEIEHHBIX MCCICAOBAHUI B TCPMHHAX MPEAMETHON 00JIaCTH.




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

OO01mmast Tpy10€MKOCTh TUCHHUIIINHBI COCTABISAET 6 3a4eTHBIX equHuI] 216 akas. yacoB, B TOM YHUCIIE:

— KoHTakTHas padota — 128,05 akan. yacos:

— ayaurtopHas — 123 akaj. 4acos;

— BHeayauTopHas — 5,05 akaz. yacoB

— caMocTosTeNnbHas padora — 52,3 aka. 4acos;

— TMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

AynuTtopHas
KOHTaKTHasi paboTa

1
R Q o) =
£ | (makaj. yacax) 3 7 @ E; = 5
= . . OopMa TEKYIIETro KOHTPOJIS
Paznen/ Tema 3 = Bun camocrodrensHoiM p yi P g5z
g S = yCIIEBa€MOCTH U S5
JVICTIATUTHHEI 5 Cow | o ow & = paboThI . )
O = |5 5| £2 S = NPOMEXKYTOUHOH aTTecTaluy | § = =
5| &R ER o~ =8
2| 8| 22| &¢ = 2
= < g o g § o Q
= = O Y &
1. Tlpenen u HeNpepbIBHOCTh (YHKLIUU
1.1. ®ynknusa. [lpenen mocnemoBarenbHo-| 1 2 2121 2
crei. [Ipenen pynxmm. - IOJITOTOBKA K MPaKTHYECKOMY
1.2. OcHOBHBIE HEOMPEAEIeHHOCTH. DKBUBa-| 1 2 2 2 3aHATHIO, TIK-10
JICHTHbIE OECKOHEYHO MaJible PYHKIIUH. - pemienne /13 1 «IIpenensi»;
1.3. IlepBblit 1 BTOpO# 3aMedarenbHble mpe-| 1 2 2/11 2 - COCTaBJIEHHE Y4eOHOU KapThl 110
JICTTBL. Teme (KpaTkas cucTeMaTH3alIHs
1.4. Knaccugukanus Touek pa3pbiBa. 1 2 4 3 U3Y4EHHOTO).
Hroro no pazneay 1 8 10/31 10 AKP 1 «IIpenensr»
2. lnddepennmansHoe ucuucieHne QpyHx-
MY OJTHOW MEPEMEHHON
2.1. Tlonstue mpousBogHou ¢yukmuu. [Ipo-| 1 2 2/11 2 CamocrosiTenbHas paboTa ¢ Ju- IK-10
W3BOJIHAS CIIOKHBIX ()YHKITHA. TEepaTypoil — KOHCIIEKT pa3jena
«3a1aun, IpUBOJISALINE K IOHS-




AynutopHas
KOHTaKTHasi paboTa
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THUIO IIPOU3BOTHOI»,
- MOJITOTOBKA K MPAKTHYECKOMY
3aHATHIO,
- COCTaBJIEHHUE y4EOHOU KapThl
«[IpousBoanas».
2.2. Jlorapudpmuueckoe auddepenuupona-| 1 2 2/11 2 - TMOATOTOBKA K TMPAKTUYECKOMY
Hue. HesBHO 3aaHHas pyHKIuS. 3aHATHIO,
2.3. ®ynkuud, 3anaHHas napameTpuyecku.| 1 3 4 4 - COCTaBJICHHE Y4eOHOM KapThbl
IIpaBuna Jlonurans. «IIponsBonHas», IK-10
2.4. UccnenoBanue QpyHKIUM U noctpoeHue| 1 3 2/11 2 -[IOJITOTOBKA K KOHTPOJIbHOM pa-
rpaduka. 6ote
HTtoro no pazneny 2 10 10/31 10 AKP 2 «IIpon3BoaHbBICY
3. HeonpenenenHslit mHTErpa
3.1. CBolicTtBa unterpupoBanus. Hemocpen- 1 2 221 2 - TOATOTOBKA K TPAKTHYECKOMY
CTBEHHOE MHTETPUPOBAHUE. 3aHATHIO,
3.2. MeTo/1 3aMeHbI IEPEMEHHOM. 1 2 2 2 - BemonaeHne MJI3 Ne2 «He-
OIIpECIIEHHBIA HHTETpAI», IK-10
3.3. Meton HUHTCTPUPOBAHUSA 110 YACTAM. 1 3 221 2 - COCTaBJIEHUE y‘-I@6HOI71 KapThl
«MeTobpl HHTEIPUPOBAHMS
3.4. HTerpupoBanye panvoHalIbHbIX IPO- 1 3 4 4

Oeit
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Hroro no pazneny 3 10 10/41 10 AKP 3 «HeonpeneneHnuble
UHTETPAJIBI»
4. OnpeneneHHbI UHTETpal
4.1. CBoiicTBa onpeIeICHHOI0 UHTETpaa. 1 2 2/21 1 - HOJrOTOBKAa K IPaKTHYECKOMY
dopmyna Herotona — Jleitbnuia 3aHSITHUIO,
4.2. Meroa oACTaHOBKU U UHTErpupoBaHue | 1 2 2 1 - noaroroBka k AKP «Omnpene-
10 YacTsIM ONPEeeNICHHBIX HHTETPaJIoB JICHHBIH UHTErpaiy, [1K-10
4.3. HecobcTBEHHBIE HHTETPAJIbl BTOPOTO 1 4 2 2,1 |- cocraBiieHHE Yy4eOHOW KapThl OIIK-5
pona «[Ipunoxenust  onpeneneHHOro
WHTETpaja
Hroro no paszneay 4 8 6/21 41 AKP 4 «OnpeneneHHble nHTE-
TpaJIbl»

Hroro 3a cemecTp 36 36/12U| 34,1 3auer
5. KommiekcHble yncia - IOJITOTOBKA K YCTHOMY OIIPOCY,
5.1. OcHoBHBIE TOHATHA. |'eomerpuyeckoe| 2 1 3121 2 - IOATOTOBKA K MPAKTUYECKOMY
n300pakeHNe KOMIUIEKCHBIX uuces. Dopmbl 3aHATHIO.
3aIIMCH KOMIUJIEKCHBIX YHCEIL. [1K-10
5.2. JIeiicTBUs HAJl KOMIUICKCHBIMHU YHCIIaMH | 2 1 3 2
Hroro no paszneay 5 2 6/21 4 YcTHBIN onpoc

6. q)yHKI_II/II/I HCCKOJIbKHUX NCPEMCHHBIX




AynutopHas
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6.1. Yacrasle npousBoanble. [lomHbrd aud-| 2 1 3 1 - TOJrOTOBKAa K MPaKTHYECKOMY
dbepeHnman 3aHSITHIO,
6.2. KacarenpHast 1 HOpMaJb K IIOBEPXHOCTH | 2 1 321 1 - noaroroBka k AKP «YactHble [1K-10
IIPOU3BOHBICY, OIIK-5
6.3. 3KCTpeMyM (bYHKIII/II/I ABYX INEPECMEHHBIX 2 2 421 2 - COCTAaBJICHHUE yqe6H0]71 KapThl
«DHII»
HTtoro no pazneny 6 4 8/41 4 AKP 5 «®HII»
7. Auddepenunanbable ypaBHEHUS! IEPBOTO
nopsiika
7.1. YpaBHeHUs C pa3JCIAIONIUMUCS Tiepe-| 2 1 1 1 - TIOATOTOBKA K TPAKTUYECKOMY
MEHHBIMH 3aHATHIO,
7.2. Jluneitnple nuddepeHanbHbple ypaB-| 2 1 1 1 - IOATOTOBKA K YCTHOMY OIIPOCY, [K-10
HEHUS - CcOCTaBJeHHME Y4YeOHOM KapThl
«/1Y mepBoro mopsiaka: THUIIBI U
METO/IbI peIICHHSI»
Hroro no pazneny 7 2 2 2 YceTHBIN onpoc
8. DneMeHTHI JIMHEHHON anreOphl: MaTPHUIIBI,
OIpENIeJINTENN, CUCTEMbl JIMHEHHBIX anreo-
pandeCcKUX ypaBHEHUI
8.1. MaTpuubl 1 JE€HCTBUS HAaJl HUIMU 2 1 321 1 - IOJArOTOBKAa K IPAaKTHYECKOMY
3aHATHIO,
8.2. OmpenenuTeny M cocoObl UX BBIYUCIE-| 2 1 3 1 - IOAArOTOBKA K YCTHOMY OIpOCY,
HUS
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8.3. OOparnas marpuna. Pemenue cucrem c| 2 1 2 1 - pemenne M3 4 «Marpuusl. [1K-10
ITOMOUIbI0 0OPaTHON MaTpUIb Onpenenurenu.Cuctemsiy; OIIK-5
8.4. ®opmynsl Kpamepa. Meton ["aycca 2 2 421 1 - nogroroBka kK AKP «Matpuusl.
Omnpenenurenu. CUCTEMBI».
Hroro no paszneay 8 5 12/41 4 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. Knaccudeckoe ornpeieieHie BEpPOATHO- 2 2 2/21 2,2 - OJIFOTOBKA K YCTHOMY OIIPOCY OIIK-5
CTH
Hroro no pazneay 9 4 421 4,2 VYeTHBII onpoc
HToro 3a cemectp 17 34/121| 18,2 IK3aMeH
HUToro no qucumnuHe 53 70/24A| 52,3 3auer, JK3aMeH
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5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTpUBAEeT MCIOJIb30BaHUE B y4EOHOM
npolecce aKTUBHBIX W MHTEPAKTUBHBIX ()OPM IMPOBEACHUS 3aHATUH B COYCTAHUHM 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 BbIcIero oOpa3oBaHus (yTB. mpukazoM MOuH P® ot
05.04.2017 r. Ne 301), mpu npoBeieHUN y4eOHBIX 3aHATUN O0ECTIEUNBACTCS pa3BUTHE y 00yda-
IOLUXCS HaBBIKOB KOMaHJHOU pabOThl, MEXINYHOCTHON KOMMYHUKALIUU, IPUHITUS PEIICHU,
JHUJIEPCKUX KA4eCTB, B TOM YHUCIIE C YY€TOM PETHOHAIBHBIX 0COOEHHOCTEH mpodeccnoHanbHOMI
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 peaJn3alrI0 KOTOPBIX JOJDKHA OBITH HampaBieHa u3Oupaemasi 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 CTYyJIEHTa HOCUT B TAKUX YCIOBHSX, KaK MPABUJIO, PETIPOTYKTUBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI:

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

- cemuHap (3amurta PI'P) — Gecena mpemopaBatenss U CTYIEHTOB, OOCYKIEHHUE 3apaHee
MOJTOTOBJICHHBIX COOOIICHHUH 10 Ka)XXIOMY BOTIPOCY IUIaHA 3aHSATHUS C €AMHBIM JIJIsl BCEX Ieped-
HEM PEeKOMEHAYyeMOH 00s13aTeTbHON U TOTIOJIHUTEIBHOM JINTepaTyphbl.

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

2. Texnonocuu npobaemnozo obyuenus. Opranusanus 00pa3oBaTeILHOTO Mpolecca mpe/l-
[0JIaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JJaHUE YUEOHBIX MPOOJEMHBIX CUTYyallud AJs
CTHMYJIMPOBAHUSI aKTUBHOW MTO3HABATEIBHON JESTEIPHOCTH CTY/ICHTOB.

@DopMbl yUeOHbBIX 3aHATHIA:

- IpoOJIeMHast JIEKIIUS — M3JI0KEHUE MaTepHualia, Mpe/osararomiee IoCTaHOBKY po0Iem-
HBIX ¥ INCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3TUUHBIX HAYYHBIX MMOJIX0A0B, aBTOPCKHE KOM-
MEHTapHH, CBSI3aHHBIE C PA3IIMIHBIMHA MOJICIISIMUA HHTEPIIPETALINHN U3Y9aeMOr0 MaTepHara.

- JIEKIUs «BJIBOeM» (OMHapHas JIEeKIMs) — U3JI0KEHHEe MaTepuaia B popMe Tualoru4ecko-
ro OOWIeHHs ABYX CTYACHTOB (3apaHee MOJrOTOBHMBIIMXCS) WM CTYIEHTa W TPETNOAaBaTeNs
(HampuMep, PEeKOHCTPYKIIMS AMAJIOra UCTOPHUUECKUX JIMYHOCTEH — CBUETENEH OTKPBITUS KaKo-
ro-1mb0 HayIHOTO (DaKTa; «yUYEHOTO» U «IIPAKTHKA» M T.]1.).

- 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.

- caMOCTOsITeNTbHAs padoTa (¢ KOHCYIbTAIlMAMHE TPEToaBaTess) Ha OCHOBE Kec-MeToaa —
o0y4yeHHe B KOHTEKCTE MOJEIUPYEMO CUTYaIlH, BOCIIPOM3BOASAIICH peanbHble YCIOBUS HAYY-
HOU, IPOU3BOJCTBEHHOM. OOy4JaronIrecs J0KHBI TPOAaHATTU3UPOBATh CUTYAITHIO, pa300paThes B
CYTH TIpo0JieM, MPEUIOKUTh BO3MOXKHbBIE PELICHUS U BBIOpaTh Jydiiee u3 Hux. Keiicel 6a3upy-
IOTCSl Ha PeaTbHOM (PAKTHYIECKOM MaTepHae WIn )K€ TPUOIMKESHBI K pealbHON CHTYaIlHH.

3. Texnonoeuu npoexmunoeo ooyuenus. OOpa30BaTENbHBINA MPOIECC MOCTPOSH B COOTBET-
CTBUHU C aJTOPUTMOM IOATAITHOTO PELIeHUs MPOOJEMHON 3a/a4il WU BBIMOJHEHUS y4eOHOTO
3aganus. [IpoekT mpeanosaraeT COBMECTHYIO y4eOHO-ITO3HABATEIbHYIO JESITEIHHOCTh TPYIIIBI
CTYJEHTOB, HAINlPaBJICHHYIO Ha BBIPAOOTKY KOHIEMIIMH, YCTAaHOBJIEHUE Lenel u 3amad, Gopmy-
JMPOBKY OKUJAAEMBIX PE3YJIbTATOB, ONPEACICHUE MPUHIUIIOB U METOJIUK PEIICHUs TOCTaBIICH-
HBIX 3aJ1a4, IJIAHUPOBAaHUE X0J1a pabOThI, MOUCK OCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB, MTO3TaI-
HYIO peajH3alMio IMJaHa pa0doThl, MPE3EHTAIUI0 Pe3yIbTaTOB pabOThI, UX OCMBICIEHHE U pe-
¢nexcuto. [IpuMeHsieTcs B OCHOBHOM ISl IEPEX0/1a KOMIIETEHIIMHN Ha YPOBEHb BIIaJICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMHU B 00pa30BaTEIbHOMN NESATEILHOCTH MTPOEKTOB:



HUccnedosamenvckuili npoekm — CTpyKTypa mpuOIImKeHa K (opMary HayqdHOTO MCCIIE0Ba-
HUA (I0Ka3aTEIHCTBO aKTYATbHOCTH TEMBI, OTIPEICIICHUE HAYYHOU TIPOOJIeMBI, MpeaMeTa U 00b-
€KTa MCCIeI0BaHus, LeNel U 3a1a4, METOI0B, HCTOYHHMKOB, BBIABIDKEHUE THIIOTE3EI, 0000IIEHE
pEe3yNbTaTOB, BBIBOJBI, 0003HAUCHUE HOBBIX MpoOsieM). PesynpraTom siBisieTcss ydeOHas Kapta
110 MOJIYJIIO Hallle 00pa3oBaTEIbLHOM MPOTPaMMBI.

Teopueckuii npoexm, IPEANOJIATAIONIUN B OTJIIMYMUE OT MPEAbIAYIIET0, 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 OPOPMIICHHAS; BUJICOPOIIUK «S] Haydy Bac pemarts ...» U T.11.

Hngpopmayuonnwiii npoexm — yaeOHO-TIO3HABATEIIbHAS JEATEIBHOCTD C IPKO BBIPAKECHHOMN
IBPUCTUYECKON HAIPABJICHHOCTHIO (IIOMCK, OTOOP M CHCTeMaTH3aIus HHPOPMAIIMH O KaKOM-TO
00BbEKTE, 03HAKOMJICHHE YYaCTHUKOB MIPOEKTA C ATOW MH(POpMAIIHEH, ee aHAIM3 U 0000IICHUE H,
HAKOHEII, MPE3CHTAIIU 110 MPAKTHIECKOMY TPUIIOKEHHIO).

4. UnghopmayuonHo-KOMMYyHUKAYUOHHbIE 0OpazosamenvHvle mexHoaocuu. OpraHu3anus
00pa3oBaTebHOrO MPOIEcca ¢ MPUMEHEHUEM CIICLHATU3UPOBAHHBIX MIPOTPAMMHBIX CPEJl U TeX-
HUYECKUX cpencTB paboTel ¢ mHbopmanuen (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 OOecTieYeHre CAMOCTOATEbHON 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’ 5) 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. BbluMcauTL 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, ClICNIaNTe 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. Boiunciuts npubmmkénHoe 3Hauenue GpyHkiun Z =+/X° +5e” 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 JIMHEHHBIX ypaBHEHHUN TPEMs CIIOCOOAMMU:
- 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 PEILIEHHUE 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 pe3ynbTaTbl O0yYeHHs

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 UX aJanTalvu K KOHKPETHBIM 3aladYaM 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 CTPYKTYPHBIC XapAKTEPUCTHUKH;

OCHOBHBIC MCTOABI UCCIICAOBAHUS, UCIIOJIB3Y-

€MbIC B MATEMAaTUYCCKOM aHAJIN3E,

1.

10.

11.
12.

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

OyHKuMs ogHoM nepeMeHHo. [Ipenen pyHkuuu B Touke 1 OECKOHEYHOCTHU. Y CIIOBHE
cyliecTBoBaHus npezaena. OTHOCTOPOHHUE IPEIEIbI.

BeckoneuHo maieie U OeckoHeYHO Oobre (YHKINU U UX cBoiicTBa. Teopema o cBs-
34 npefena u 6eckoHeyHo Manoil. [1epBblil u BTopoii 3ameuaTenbHble Ipeaesbl.
HenpepriBHOCTh QyHKIINHN B TOuke. CBOMcTBa (PyHKIMHN, HENPEPHIBHBIX B TOUKe. Tou-
KM pa3pbiBa QYHKIMHA U UX KIaCCU(PUKALHSL.

[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 NpUMEHEHHE IS BBIYUCICHUS IPEEIIOB.

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

BoinmykiiocTs, BOrHYTOCTh (PyHKIMHU. J[OCTaTOYHOE yCIOBHE BHIMTYKJIOCTH 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. HeonpeneneHHblil MHTETPaN U €r0 CBOWCTBA.

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-
HEIHOH Tpameuuu, o MPOHACHHOM ITyTH, 00 00beMe TPOU3BEACHHOM MPOLYKIIHIH).

14. OnpeneneHHbIM HHTErPAl U €r0 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 pelICHUs] MPUKIIAIHBIX 3a/1a4;
— o0cyxnarh crnocoObl 3QQPEeKTUBHOTO 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.

Ilpumepnsle npakmuyeckue 3a0aHus 014 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 mpou3BoiHbIC CIEAYIONIMX (DYHKITUIL.

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 000011IeHus 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 untepsan u3smenenns K, Ha KOTOPOM yBeIHUEHHE KAIMTAIBHBIX 3aTPAT Hed()EKTHBHO.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

001aCTH 3HAHHUS;

— cmoco0aMu COBEpIIEHCTBOBAaHMS Tpodec-
CHOHAIBHBIX 3HAHUW M YMEHUW TIyTeM WHcC-
MOJIb30BAHUSI BO3MOXKHOCTEH WH(OPMAIHOH-
HOM Cpeibl.

OIIK-5 — Bi1aieHne HABBIKAMM COCTaBJIeHUs] (PMHAHCOBOW OTYETHOCTH € Y4€TOM MOCJIeICTBHI BJIAMSAHUS PA3JMYHbIX METOI0B U CNOCO00B (pMHAH-
COBOI0 yueTa Ha (PMHAHCOBBIE Pe3yJIbTATHI /1eSITeJIbHOCTH OPraHN3alMU HA OCHOBE UCIOJIb30BAHNS COBPEMEHHBIX MeTO/10B 00padoTKH /1eJ10B0ii HH(pOP-
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 IJII 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.

OO6parHast maTpuIila U €€ CBOMCTBA.

Panr maTpunpsl.

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

Uccnenoanune CJIAY Ha coBMecTHOCTh. Teopema Kponekepa — Kamnemnnu.
Juddepenunanbable ypaBHEeHHS 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 NOPsIKoB. O0Iee pelieHne, yacT-
Hoe pemieHue. Teopema Komm. 3amada 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.

OkcTpeMyM (QpyHKIMU JBYX HepeMeHHbIX. HeoOxoanmoe u 1ocTaTtouHoe yCiaoBHs Cy-
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 OCHOBHBIE MaTeMaTudeckue | [Ipumepnvie npakmuueckue sadanus 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 TMOJYyYEHHOTO
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. Beruuciaure npuOIMKEeHHO 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). TpaIMeHT SABIAETCS MPOU3BOIHOM MO 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 Beera 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 cienyeT nuddpepeHnnpyeMocTs GyHKIUH 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 MNpeaAcCTaBJICHUA 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 pereHus 3ajauu cAeNaiTe CXeMaTHYECKUI YepTexX U MoJIydynTe QyHKIHOHAIBHYIO 3aBUCUMOCTb
0 YKa3aHHIO K 3a1ade. Haiinure obnacth onpeaeneHus 3Tol GpyHKIMU 110 CMBICTY 3aJa4i. BEIYHCIUTE 3HAYCHUS
9TOW (YHKIMHU MPHU TPEX pa3iIMYHBIX 3HAYCHHAX apryMeHTa. VcenenyiiTe pyHKIUIO Ha HanOOIbIIee U HAUMEHb-
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 cTosia O6pu1a Hanbonbei? (CaMocToATeNFHO IPOAHATN3UPOBATh CPEICTBA (3HAHHS, METOBI)
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 nepeBo3KN OJHON TOHHBI YObIBA€T Ha a pyOJIeii Ha KaXJIOM MOCIIeIyIONIeM 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 00Y4alOIIMMUCS 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
Ouiertam, KaX/bli U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUYECKUX BOMPOCA U OJHO MPAKTUYECKOE 3a-
JTaHHE.

IToka3aTenu U KPUTEPUU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYECKOe U IIyOOKOe 3HaHUE y4yeo-
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(OpMUPOBAHHOCTH KOMIIETEHIIUNA: OCHOBHbBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOIYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIisaX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaromuiicss AeMOHCTPUPYET TTOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMITETEHIINI: 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 Oay) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTEI-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

IHoka3aresu U KPpUTEPUM OLICHUBAHMS 3a4eTa:

— Ha OLEHKY «3a4YTEeHO0» — CTYJEHT JOJLKEH IOKa3aTh JOCTATOYHBIM YPOBEHb 3HAHUN U
yMeHUN C(OPMHUPOBAHHOCTH KOMIIETEHIMI, HE TOJIHKO HAa YPOBHE BOCIPOM3BEICHUS U OOBsIC-
HeHUs! HHPOPMAIUH, HO U UHTEJUIEKTyallbHbIE HABBIKU PELIeHUs poOieM U 3a/1a4;

— Ha OLICHKY «He3a4YTEeHO0» — CTYJEHT HE MOKET MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BE-
JIeHus. U 00BbsICHEHUS MHPOPMAIIUHU, HE MOXET TMOKa3aTh MHTEIUICKTyalbHble HABBIKU PEIICHUS
MPOCTHIX 3a7a4.



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

1. Illunauer B. C. Beiciias 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: Uisl aBTOPU3. MTOJIb30Ba-
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) lonoiHUTeIbLHAS 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: 2JIeKTpOHHBIN. -
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. — (Bpicmiee obpazoBanue: bakamaBpumart). - 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, [1.E. Beiciast MaTemMaTuka B ypaXHeHHIX 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



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: oanekrtponasii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanyecKue yKa3zaHus:

1. A6bpamoBa, I.M. DneMeHTHI BEKTOPHOM anreOpbl U aHATUTUYECKON reomeTpuu: Me-
TOIMYECKUE YKa3aHus s cTyneHToB | kypca Bcex cnenmansHocteid. — 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. OnpeneneHHbI HHTErPa: METOJUYECKUE 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. 'apmonunyeckuii anann3: Meronndyeckne yKa3aHus U BapUaHTHI 3aaHUN
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 ynkmuii u mocrpoeHue rpapukos. [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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https://new.znanium.com/catalog/product/1042456

MS  Win-
J1-1227-18 oT

d_ows 7 Profes- 08.10.2018 11.10.2021
sional(uis  kiac-

STATISTIC K-139-08 0T 0ECCPOUHO

MS Office
Project Prof| g 10%611%27'18 T 11.10.2021
2003 (mist e

FAR CBOOOJTHO pacmpo-
Manager ctpansemoe 110 Oecepotino

IIpodeccuonanabHbie 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHBIE CHCTEMbI
HasBanue Kypca CchplIKa
HarmmonaneHas WH()OPMAITMOHHO- URL:
aHanuMTU4eckas cucrema — Poccuiickuil uHAEKC I alibe . .
HayaHoro wrrHposars (PUHL) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Axkamemusi Google
(Google Scholar)
®denepanbHbIil 00pa30BaTENbHBIA MOPTAI
— Okonomuka. Couunonorusi. MeHEPKMEHT
DJNEKTPOHHBIE  pecypchl  OMOIMOTEKH http://magtu.ru:8085/marcweb2/Defa
MI'TY um. I'.1. HocoBa ult.asp
9 MaTepuajbHO-TeXHHYECKOE o0ecreueHue JUCHUTILINHBI (MOTYJIs1)

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

http://ecsocman.hse.ru/

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE TUCITUTUINHBI BKIIIOYALT:

- YyeOHble ayTUTOPUHU JUI NIPOBEIACHUS IPAKTUUECKUX 3aHATHUH, 3aHATUH JIEKLIHOHHOTO
THUIIA, TPYITIOBBIX U MHIMBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS M MPOMEKYTOUHON
arrectauuu. OcCHallleHHe: MyJIbTUMEIUIHbIE CpeACTBa XpaHeHMs, Nepeadyd U NpeiCcTaBIeHUs
uHpopmanuu. Kommiueke MeToauueckux pa3paboToK (pa3gaTOYHOro MaTepuaia U MEeTOAu4e-
CKHX YKa3aHHUil) U\MJIM KOMIUIEKC TECTOBBIX 3a[aHUil [UIsl TIOATOTOBKH U TIPOBEICHUS IIPOMEKY-
TOYHBIX U PYOEKHBIX KOHTPOJIEH.

- [lomemenus A caMocTosATENbHON paboThl oOydaronuxcs. OcHalleHue: nepcoHallb-
Hble KOMITbIOTEepHI ¢ makeToM MS Office, Beixo0oM B IHTEpHET U ¢ TOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA.

- [lomemenne ist XpaHeHUsT U MPOPHITAKTUIECKOTO OOCITYKUBaHUS yueOHOTO 000py-
noBanus. OcHaieHue: mKadbl A1 XpaHeHUs! y4eOHO-MEeTOANYECKON TOKyMEHTAIIHH.
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