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1 eau ocBOeHMS AUCHUIIIIMHBI (MOIYJISA)

Menp ocBoeHus nucHUIUIMHBL «MaremaTuka» COCTOMT B IIOJYYEHHHM CTYAECHTaMH
(GyHIaMEHTAIBHBIX MaTEMaTHYECKHUX 3HAHUH M TMPOYHBIX IIPAKTUYECKUX HABBIKOB I10
HCIOJIb30BAHUI0 METOJOB MAaTE€MaTHYECKOIO aHalu3a A MCCIEAOBAHHA MaTEMAaTUYECKUX
MOJIEJIEN TEX WJIM UHBIX MPOLECCOB U SIBJICHUMN, B TOM YUCJIE U SKOHOMUYECKUX, I OJY4CHUS
AQHAIIMTUYECKUX U YUCIICHHBIX PELICHMH II0CTABJICHHBIX 3a1a4.

JInst nocTrKeHus MOCTaBICHHOM 1eln B Kypce «MareMaTtnka» pelaroTes 3a1a4n:

- Pa3BUTHUSA JOTHUYECKOIO U aITOPUTMHUYECKOTO PEILICHHUS;

- OBJIAJICHUs OCHOBHBIMHM METOJIaMH UCCIIEA0BAHU U PELICHU MAaTEMATUYECKUX 3a/1a4;

- BBIPAa0OTKY YMEHHS CaMOCTOSITENIbHO pAacCHIMpSATh MaTeMaTHYECKHe 3HAHHUA W
IIPOBOJIUTh MATEMATUYECKUI aHAJIN3 YKOHOMUYECKUX 3a7a4;

- UCIOJIb30BAHNE METOJOB MAaTEMAaTHYECKOIO AHAIN3a M €T0 MOJAEIEH B NPAKTUYECKOU
JEATENBHOCTH C IPUMEHEHNEM COBPEMEHHON BBIYMCIIUTEIILHON TEXHUKH;

- O3HAaKOMHUTb CTYIEHTOB C OCHOBHBIMH MAaTE€MaTHYECKHMMHM METOJaMU M MOJEISIMU
MCCIIEIOBAaHUS BEPOSTHOCTHBIX 3aKOHOMEPHOCTENW MAaCCOBBIX OJJTHOPOIHBIX CITyYalHBIX COOBITHIA.

2 MecTo TMCHMTIIIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
NMOAr0OTOBKH OaKajiaBpa

Huctunmuna  «Marematuka» BXxoauT 0OazoByro vacth b1.B.10 oGpa3oBarensHO#
MIPOrPaMMBI.

Jlis u3ydeHus: AUCUUILIMHBI HEOOXO0IMMBbI 3HaHUS (YMEHUS, BIaIeHus), CQOPMUPOBAHHBIE
B pe3yJbTaTe U3y4eHHs Kypca MaTeMaTUKH B 00bEME MPOrpaMMbl CPETHEH IIKOJIbI.

OcBoeHue AaHHOW NMCHMILIMHBI IPENoaraeT, 4YTo B pe3yiabTaTe W3y4eHHs HIKOJbHOIO
Kypca MaTeMaTHKH oOydaroluiics uMeeT cpopMUPOBAHHOE NPEACTaBICHUE O MaTEeMaTHKe Kak
YHHUBEPCAJILHOM SI3bIKE HayKd, 00 MAEAX U METoJaX MaTeMaTHKH, BIaJeeT MaTeMaTHYeCKUMHU
3HAaHUSIMU U YMEHMSIMM, COOTBETCTBYOUIMMH DenepanbHOMY KOMIIOHEHTY IOCyIapCTBEHHOIO
CTaHJapTa o0Iero oOpa3oBaHus, UIMEET PA3BUTOE JIOTUYECKOE MBIIIJICHUE, IPOCTPAHCTBEHHOE
BOOOpaxkeHne, 00J1a1aeT BBICOKMM YPOBHEM AJITOPUTMUYECKOH KYJIBTYpBHI.

3HaHUS U yMEHMs, YCBOCHHBIE B IPOLIECCE HM3YYEHHUsS MaTEeMaTUKU HEOOXOIMMBI IS
OCBOEHMS JPYrUX AUCLUUILUINH €CTECTBEHHOHAYYHOI'O U MPO(ECCHOHAIBHOTO LIUKJIIOB.

3 Komnerennun ody4yarouierocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHMILIMHBI (MOYJIsI) H IJIAHMPYeMble pe3yJibTaThl 00y4eHust

B pe3yibTaTeC OCBOCHUA AUCHUIIINHBI «MaTteMaTuka o6yqa}0m1/117lc;1 JOJIKCH 06J13.,I[3.TB
CJICAYIOIIUMHU KOMIICTCHIIUSAMMU:

CrpykTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMITIETEHIINH

IIK -1 cnocoGHOCTBIO cOOpPaTh M MPOAHATU3MPOBATH UCXOJHbIE IAHHbIE, HEOOXOAMMbIe
AJIsl  pacdyeTra  JKOHOMHYECKHX M CONHAJIbHO-DKOHOMHMYECKHX  IOKa3aTeJiei,
XAPAKTEPU3YIOIIHUX JeSITeIbHOCTH X0351iICTBYIOIIMX CYObEKTOB

3HaTh — OCHOBHBIC OIIPECACIICHUA U ITIOHATUSA;

— OCHOBHBIC MCTOIbI ILI/I(I)(I)CpCHI_II/IaJ'ILHOFO, HUHTCTPAJIbHOI'O UCUUCIICHUA U
NPUMCHCHUA UX JIA pCIICHUA 3a/la4 MAaTCMATUYICCKOT'O aHAJIM3a U Mopenei
3KOHOMHYCCKUX 3a4a4,

— OIpeacJICHUA OCHOBHBIX HOHHTHﬁ, Ha3bIBAThb UX CTPYKTYPHBIC
XaApPaKTCPUCTUKU

— OCHOBHBIC MCTOJbI UCCIICIOBAHUS, UCIIOJIB3YEMbIC B MATCMATUYICCKOM
aHaJIn3e,




CrpyKkTypHBIi

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs
KOMIIETEHIIUU
YMeTh — BBLIENATH 3HAHUA TEX IOHATHM, KOTOpble TpeOyroTcd s pelIeHUs

MPUKJIIAIHBIX 3a/1a4;

— 00cyxaarh cioco0bl 3PPEKTUBHOTO pelIeHUs MPUKIIATHBIX 3a/1a4;

— pacno3HaBaTh dPGEKTHBHOE PEHICHUE OT HEAPPEKTHBHOTO;

—  OOBICHATH u CTPOUTH MOAeI1n y‘Ie6HI>IX MaTEMATUYCCKUX u
YIIPABJICHUYCCKUX 3a1a4 n CTPOUTH TUIIUYHBIC MOACIN y‘-Ie6HI)IX
DKOHOMUYCCKUX 3a1a4,

— HNPUMCHATb MCTOABI MAaTCMATUYCCKOIr0 aHajin3a K PCIICHUIO HpOCTeﬁMHX
3aJ1a4 SKOHOMHUYECKOTO XapaKTepa,

— BBIIENATH 3HAaHUS TEX MOHATHM, KOTOpble TpeOYIOTCS JUIsl pelIeHus
MMPUKITAAHBIX 3aaa4,

— KOPPEKTHO BLIpAXaTb W APrymMCHTHUPOBAHHO 000CHOBBIBATH ITOJIOKEHUS
MpeAMETHOM 00IaCTH 3HAHUS.

Braners — cnoco0aMu JeMOHCTPAlMK YMEHHUS aHAIU3UPOBaTh CUTYAIHIO;

— MeTOoJaMHU MaTeMaTU4YeCKOro aHalKu3a MpU PelIeHUH SKOHOMHUYECKUX 3a1a4
C TPUBJIEYEHUEM MATEPHUAJIOB JOTIOJHUTEIBHON JIUTEPATYPhl 1 HHTEPHET
pecypcos;

— HaBBIKAMH U METOJIMKaMU 0000IIeHUs PE3YyIbTaTOB pPEIleHuS,
SKCIIEPUMEHTAIBLHOU JIESTEIIbHOCTH;

— cnoco0aMu OLIEHUBAHUS 3HAYUMOCTH U MPAKTUUYECKOM MPUTOTHOCTH
MOJIy4YE€HHBIX Pe3y/IbTaTOB;

— Tpo¢eCCHOHAIBHBIM S3BIKOM MPEIMETHOM 001aCTH 3HAHNS,

— crnocobaMu COBEPUICHCTBOBAHUS MPO(PECCUOHANBHBIX 3HAHMM W yYMEHHUU
MyTE€M HCIOJIb30BaHUS BO3MOXKHOCTEH HHPOPMAIIMOHHOM CpEJIbl.

OIIK — 3 cmocoOHOCTHIO BBIOpPATh HHCTPYMEHTAJbHbIE CPeACTBA ISl 00padoOTKHU
IKOHOMHYECKHMX JAHHBIX B COOTBETCTBMHU C NMOCTABJIEHHON 3a/1aueil, MPOAHAJIU3UPOBATH
pe3yJibTaThl pacuyeToB U 000CHOBATH MOJIy4YeHHbIE BHIBO/IbI

3HaTh - OCHOBHBIC OIIPEACIICHUA U IIOHATHA,

- CBA3b MCXKIY pa3IM4YHbIMU MaTEMaTH4YCCKUMHA O6”beKTaMI/I, OIIMChIBAOUNINMH
5KOHOMHYCCKHE IIPOLECCHI,

- OCHOBHBIC MAaTCMAaTUYCCKHUC MCTO/Jbl, IPUMCHACMBIC JJIsI pacucTa
SKOHOMMYECKHUX MOKa3aTeNe U aHaInu3a SKOHOMHUYECKUX IIPOLICCCOB,

- OCHOBHBIC MCTOJAbI HCCICINOBAHUA, MHCIIOJIB3YEMbIC B MATCMATHYCCKOM
aHaJIu3e,

VYMeThb - BOCIIPOM3BOIUTHh OCHOBHBIE MAaTEMaTUYECKUE MOJICIIH;

- pacro3HaBaTh MaTEMaTHYECKHE OOBCKTHI;

- pemiath 3a/a4d MPEAMETHON OO0NacTu: pemiaTh CTaHIAPTHHIE 3a7adyd 1O
NPEUIOKEHHBIM METOJaM M alTOpUTMaM, Trpaduueckd WILTIOCTPUPOBATH
3a/avy;

- OLICHUBATh JOCTOBEPHOCTh MOJYYEHHOIO PEUICHUS,

- BBIOMpPATh ONTUMATBHBIA METO/;

- 3alMChIBaTh MAaTEMAaTHUYECKYI0 [IOCTAHOBKY 3a/lay, MCIOJb3yEMbIX B
JbHENIIEM TPU MOCTPOCHUHM MATEMAaTUYECKUX MOJIETIEH;

Bnanets - MaTeMaTUu4CCKUMH METOdJaMU, NPUMCHACMBIMHA JJIsL peicHuAd
OKOHOMHNYCCKHX (HCCHGI{OB&TCHLCKI/IX) 3aJ1a4,

- MaTCMaTH4YCCKHUM SA3BIKOM HpCHMCTHOﬁ 00JIaCTH: OCHOBHBIMHU TCPMHUHAMU,
TMOHATHAMH, ONIPEACIICHUSAMHU PA3JACJIOB MATCMAaTUKH,

- OCHOBHBIMH CHOCOOaMH MPCACTABJICHU S MaTeMaTH4eCKOi HH(bOpMaLIHH
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CrpyKkTypHBIi
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHUs

KOMIICTCHIIHN

(aHaIMTHYECKUM, TPpaUUECKUM, CHMBOJIBHBIM);
- MaT€MaTUYECKUM S3bIKOM IPEJIMETHON 00JIaCTH: 3alUCBIBATH PE3YIbTAThHI
IPOBEAEHHBIX UCCIIEI0BAHNN B TEPMHUHAX MTPEIMETHOM 00J1acTH.




4 CTpyKTYpa U coiepKaHue TUCHUTITHHBI

OO0mmast TpyI0eMKOCTh IUCIUIIINHBI COCTABIISET 6 3a4eTHRIX equHuI] 216 akas. 4acoB, B TOM YHUCIIE:

— KOHTaKTHas pabota — 17,2 akaj. Jacos:

— aynurtopHas — 14 akaj. 4yacos;
— BHeayauTOpHas — 3,2 aKaJ1. 9acoB

— caMocTtosTenpHas padota — 190,1 akan. dacos;
— TIOJTrOTOBKA K 3K3aMeHy — 8,7 akaJ. Jyaca

AynutopHas

KOHTaKTHas paboTa

(B akan. yacax)
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1. Ilpenen u HENIPEPHIBHOCTD (DYHKIIMH
1.1. DyHKIHSI. IIpenen| 1 1 5
nocnenoBarenabHocTel. [lpeaen yHkImm. - MOJITOTOBKA K MPAKTHYECKOMY
1.2. OCHOBHEIE HeomnpeneaeHHoCcTH.| 1 11 5 3aHATHIO, OIIK-3
DOKBUBAJICHTHbIE OECKOHEYHO MaJible - COCTaBJICHHE Y4eOHOM KapThl MO I1K-1
byHKINY. TeMe (KpaTkasi cucTeMaTh3alus YCTHBII ompoc
1.3. TlepBwlii u BTOpOM 3amedarenbHbie| 1 5 U3Y4EHHOTO).
PEJICIIBL. - CAaMOCTOSTEIBHOE N3YUCHHE
1.4. Knaccuduxkanus Touek pa3pbiBa. 1 5 y4eOHOM JUTEepaTyps;
- pelIeHne COOTBETCTBYIOLTUX
3a/1a4 U3 KOHTPOJIBHOU paboThI
Hroro no pazgeny 1 11 1 20 CamocrosTenpHas paboTa

2. luddepeHnmanbHOE UCUUCIICHUE
(GYHKIMHU OJTHOHM MepeMeHHOM




AynuTtopHas

KOHTaKTHas paboTta

(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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2.1. Tlonstue mnpousBoaHON  (QyHKUMHU.| 1 1 1 5) CamocrosrenbHas paboTa ¢
[IpousBoHas CIOKHBIX (PYHKITUI. JUTEPATYPOU — KOHCIIEKT paszeina
«3ama4n, MPUBOIAIINAE K OIIK-3
MTOHATHIO MPOU3BOJHOMN», I1K-1
- MOATOTOBKA K MPAKTHYECKOMY
3aHATUIO,
- COCTaBJICHHE y4€OHOM KapThI VYcTHbI onpoc
«ITpousBoaHas».
2.2. Jlorapupmuueckoe| 1 5 - TOATOTOBKAa K IMPAKTHYECKOMY
muddepenuupoanne. HesBHO 3amaHHas 3aHATUIO,
GbyHKIHA. - COCTaBJICHHE YYEOHOW KapThl OIIK-3
2.3. OyHKuWsA, 3aaHHas TapamMeTpudeckd.| 1 5 «IIpounsBoanasny, IK-1
ITpaBuna Jlonurans. - pelIeHHe COOTBETCTBYIOIINX
2.4. UccnenoBanue GyHKIMH U mocTpoeHue| 1 10 3a/1a4 U3 KOHTPOJILHOU pabOTHI
rpaduka.
Hroro no pazneny 2 1 1 25 CamocTtosarenpHas paboTta
3. Heonpenenenuslii uHTErpa
3.1. CBoiicTBa HHTETPUPOBAHHUSL. 1 5 - TIOJTOTOBKa K MPAKTHUYECKOMY
HenocpeacTBeHHOE HHTETPUPOBAHUE. 3aHSTHIO,
3.2. MeTon 3aMeHbI IEPEMEHHO. 1 1 1 5 - pEIIEHHE COOTBETCTBYIOLIUX VYcTHbli onpoc OIIK-3
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3.3. MeTox HHTErpupOBaHHUS 110 YaCTSIM. 1 1 5) 3a/1a4 U3 KOHTPOJIbLHOM paboTHl, [1K-1
- COCTaBJIEHHE Y4eOHOM KapThl
34. I/IHTerI/IpOBaHI/IC palroOHAIBHBIX 1 5 «MeTO)IBI UHTETPUPOBAHUSD)
npobeit
Hroro mo pasneny 3 2 1 20 CamocTtosTenpHas padoTa
4. OnpeneneHHbld HHTETpa
4.1. CpoiicTBa OpeAeICeHHOTO NHTETpala. 1 5 - TMOJrOTOBKA K MPAaKTHYECKOMY
®dopmyna Herotona — JleitOnuria 3aHSATHUIO,
4.2. MeToa MOJACTAaHOBKH U UHTErpupoBanue | 1 1 15 - peIIeHWE COOTBETCTBYIOIIUX OIIK-3
10 YacCTSAM OIPEICTCHHBIX HHTETPATIOB 3aJa4 U3 KOHTPOJIbHOU palboThI, VYcrHblii onpoc IK-1
4.3. HecoGcTBeHHBIE MHTETPAIIBI BTOPOTO 1 1 5 - COCTaBJICHHE Y4YEeOHOH KapThbl
pona «[IpunoxeHuss  ONpPEEIIEHHOTO
UHTETpaia»
Hroro no pazneny 4 1 1 25 CamocTtosarenpHas paboTta
5. KommekcHpie uncna - MOATOTOBKA K YCTHOMY OIIPOCY,
5.1. OcHoBHble mnonHsTHA. ['eomerpuueckoe| 1 1 10 - IOJArOTOBKA K IIPAKTUYECKOMY
n300pa’keHre KOMIUIEKCHBIX uucena. PopMmel 3aHSTHIO;
3aIMCH KOMIUIEKCHBIX YHCEIL - pelIeHnEe COOTBETCTBYIOLINX YcTHBIN ompoc OIIK-3
5.2. JleficTBUS HaJl KOMIUIEKCHBIMU uuciaamu | 1 | 21 10 3a/1a4 U3 KOHTPOJILHON paboTHI. I1K-1
Hroro no pazneay 5 2N 1 20 CamocrosrenbHas paboTta




AynuTtopHas

KOHTaKTHas paboTa

(B akan. yacax)
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6. DyHKIIMM HECKOJBKUX MEPEMEHHBIX
6.1. UYacrueie mnpousBognsie. [lommbri| 1 1 5) - HOATOTOBKAa K IPAKTHYECKOMY
g depeHnnan 3aHSTHIO,
6.2. KacarenpHas 1 HOpMaib K moBepxHoctu | 1 10 - pelmeHne COOTBETCTBYIOIIMX YcTHBIN onpoc OIIK-3
3a/1a4 U3 KOHTPOJILHOU paboTHl, IK-1
6.3. DkcTpemMyM (pyHKIMM ABYX EpeMeHHbIX | 1 1 5 - COCTaBJIeHHE Y4eOHOH KapThl
«DOHII»
Hroro no pazneny 6 1 1 20 CamocTtosarenbHas padoTta
7. duddepennmanbHble ypaBHEHHs IEPBOTO
MOpsiJIKa
7.1.  VYpaBHeHuss ¢  pasugensiomamucs| 1 1 10 - TOATOTOBKAa K IMPAKTHYECKOMY
MIepeMEHHBIMU 3aHATUIO,
7.2. JIuneitnbie muddepennmansupie| 1 | 11 10 - IOJATOTOBKA K YCTHOMY OTIPOCY, OIIK-3
ypaBHEHUS - COCTaBJCHHE Y4e€OHOW KapThl YcTHbIN ompoc [1K-1
«/1Y mnepBoro mopsjaka: TUIB U
METO/Ibl PEIICHUS;
- pelIeHHe COOTBETCTBYIOIINX
3a/1a4 U3 KOHTPOJIHHOU pabOTHI.
Hroro no pazneay 7 11 1 20 CamocrosTenbHas paboTta
8. DreMeHThl TMHEWHOMN anreOphl: MaTPHIIbI,
OTIpEIeITUTEIH, CUCTEMBI JTUHEHHBIX
anreOpanvdecknx ypaBHEHUH
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AynuTtopHas

KOHTaKTHas paboTa

(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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8.1. Matpuupbl 1 1elCTBUA HaJl HUMU 1 1 10 - TMOJrOTOBKA K MPAaKTHYECKOMY
3aHATHIO,
8.2. OHpe}IeHI/ITeHI/I u CIIOCOOBI x| 1 10 - TIOJITOTOBKA K YCTHOMY OIPOCY, OIIK-3
BbIIMCIICHUA - peleHHe COOTBETCTBYIOIINX IK-1
8.3. OOparnas marpuna. Pemenne cuctem ¢| 1 10 3aJ1a4 U3 KOHTPOJIBHOH PabOTHL. YcTHBI# onpoc
MTOMOIIIBIO0 0OPATHOW MaTPUIIBI
8.4. ®opmynsl Kpamepa. Meton ["aycca 1 1 10,1
HTroro no pazneny 8 1 1 40,1 CamocTtosarenbHas paboTta
HToro no kypcey 6/41 8 190,1 IK3aMeH
HUroro no giucuuninue 6/41 8 190,1 JK3aMeH
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5 ObOpa3oBaTesibHbIe H HHGOPMAIMOHHBbIE TEXHOJIOTHH

Peanuzanusi KOMIETEHTHOCTHOTO MOJX0/a MPEIyCMAaTPUBACT UCIOJIb30BaHUE B y4eOHOM
mporecce akTHUBHBIX W WHTEPAKTHBHBIX (OpM TPOBENEHHUS 3aHATHUH B COYETAaHUU C
BHEAYIUTOPHON paboToil ¢ 1enpio (GOPMHUPOBAHUS U Pa3BUTHUSA MPO(ECCHOHAIBHBIX HABBIKOB
obyuatormuxcs. CornmacHo m. 34 Ilopsiaka opraHW3alliud U OCYIIECTBIICHUS NEATEIHHOCTH IO
o0Opa3oBaTesbHBIM MpOrpaMMaM OakajaBpuaTa BbIcHIero oOpaszoBaHus (yTB. mpukazom MOuH
P® ot 05.04.2017 1. Ne 301), mpu npoBeaeHUN YI€OHBIX 3aHATHI 00ECTICUUBACTCS Pa3BUTHE Y
o0OyJaromuxcss HAaBBIKOB KOMAaHJHOW pPabOThl, MEXKIMYHOCTHOM KOMMYHUKALMU, TPHUHSATHUS
pelIeHN, NHIEPCKUX KayecTB, B TOM UYHCIE C YYETOM pPETHOHAJIBHBIX OCOOEHHOCTEH
po(hecCHOHATBFHON AEATEIIEHOCTH BBIITYCKHUKOB M MMOTPEOHOCTEH pabOTOIaTENeH.

BriOupas Ty wim MHYIO TEXHOJIOTHIO pabOTHl C OO0YyYaloUIMMHCS, HEOOXOIMMO HUMETH B
BUJY, 4TO HauOoJbiIero 3p¢pexra oT ee MPUMEHEHHUS] MOXXHO JOCTHYb, €CJIM YUYUTHIBATH LIEIH
o0pa3oBaHus, Ha peaJH3alMI0 KOTOPBHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHS,
coJiepKaHnue, KOTOPOe MPEJICTOUT NepeaaTh 0OyJaloMIMMCs C €€ IIOMOIIBIO, a TAK)KE YCIOBUS, B
KOTOPBIX OHA OY/IET MCIIOIb30BAThCSI.

B narmeit pabote MbI HCTIOJIb3yeM CIIEAYIOIIEE.

1. Tpaouyuonnvie obpazoeamenvuvie mexnorocuu. OpraHuzaius 00pa30BaTEIBHOTO
mporecca, MpeanojiaraeT MpSIMYI0 TPaHCIIUI0 3HAHWHA OT TpErnojaBarels K CTYISHTY
(IpeuMyIIeCTBEHHO Ha OCHOBE OOBSCHUTEIBHO-WIIIOCTPATUBHBIX METOJ0B OOYYEHHS).
VYdeOHast NMEesITeTbHOCTh CTY/ACHTAa HOCHUT B TaKUX YCIOBHUSX, KaK MPAaBHIIO, PETPOTYKTHBHBIHN
XapaxTep.

®opMbl yueOHBIX 3aHITHIA:

- wuHbOpMAaIMOHHAsT  JIEKIWS —  TIOCJIEAOBAaTeIbHOE  HW3JIOKEHHWE  Marephaja B
JTMCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IPEUMYIIECTBEHHO BEpOATbHBIMHU CPEICTBAMH.

- cemuHap (3amuta PI'P) — OGecenma mpenogaBaTenss U CTYIACHTOB, OOCYKJICHHE 3apaHee
MOATOTOBJICHHBIX COOOIIEHUH MO KaXJIOMY BOIIPOCY IJIaHa 3aHATHS C €JUHBIM I BCEX
MepEeYHEM PEKOMEHIYEMOM 00s13aTeILHOM U TOTIOTHUTEIHHOM JTUTEPaTyPHI.

- MPaKTUYECKOE 3aHATHE, MOCBANICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB IO
MPEII0KEHHOMY aJlTOPUTMY.

2. Texnonocuu npobaemnoco o6yuenuss. Opranuzamnusi o0Opa30BaTEIBLHOTO IpoIecca
MIPEIoaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE Y4E€OHBIX MPOOIEMHBIX CUTYaIUi
JUIS CTUMYJMPOBAHUS aKTUBHOM MO3HABATENILHOM AESITETbHOCTH CTY/AEHTOB.

DopMbl y4eOHBIX 3aHITHH:

- mpoOneMHas JIeKIUS — U3J0XKEHHEe Marepuaia, MpeJrnoJaraillee MOCTaHOBKY
MpOOJEeMHBIX M JHUCKYCCHOHHBIX BOIIPOCOB, OCBEILEHHWE pPa3jIMYHBIX HAy4YHBIX I[OAXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBbIC C PA3IMYHBIMH MOJENISIMH MHTEPIpPETAUU HU3y4aeMOro
Martepuana.

- JeKIus «BABOeM» (OMHApHas JeKlUMs) — U3JIOKEeHHe Marepuaia B Qopme
JMAIOTHYECKOTO OOIIeHHUS JBYX CTYIEHTOB (3apaHee MOJIrOTOBUBIIMXCS) WM CTYACHTa W
npenojaBaTels (Hanpumep, peKOHCTPYKIUS IUaiora UCTOPUYECKUX JTMYHOCTEH — CBHAETENEH
OTKPBITHS KAKOT0-JIHOO0 HAYYHOTO (aKTa; Ky4CHOTO» M «IIPAKTHKA» M T.JI.).

- IpaKTU4YecKoe 3aHiATHe B (opMe NpaKTUKymMa — OpraHu3anus ydeOHOH paloTsl,
HampaBjeHHAas Ha pELIeHHE KOMIUIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3ajaud, TpeOyromend oT
CTYIEHTa MPUMEHEHHS KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKIX HABBIKOB.

- caMocCTosITeNbHast paboTa (C KOHCYIbTAUSIMU MpernojaBaress) Ha OCHOBE Keic-MeToaa —
oOy4yeHHe B KOHTEKCTe MOJEIUPYEMOW CHUTYyallud, BOCHPOM3BOJIIIEH peasbHble YCIOBUS
Hay4YHOHM, Mpou3BOACTBeHHONW. OOyuaromuecs IOJDKHBI MPOAHAIM3UPOBATH CHUTYALHUIO,
pa3o0parbcsi B CyTH MpoOiIeM, MPeNIOKUTh BO3MOXHBIE PEIIeHUs] U BBIOpaTh Jiydlllee U3 HUX.
Keiicpl 6a3upyrorcs Ha peaqbHOM (PaKTHYECKOM MaTepHale WIN ke MPUOIMKEHbl K pealbHON
CUTYallUH.

3. Texnonocuu npoekmnoco o00yyenus. OOpa30BaTENbHBIA TPOIECC TMOCTPOCH B
COOTBETCTBUMU C QJITOPUTMOM IOATAITHOIO pPElIeHHs MPOOJIEMHON 3aJaud WM BBIIOJIHEHUS
yueOHoro 3amanus. [IpoexT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HABATENbHYIO JESITEIbHOCTD
TPYIIIBI CTYIEHTOB, HAMPaBIEHHYIO HAa BBIPAOOTKY KOHIEIIIUHU, YCTAHOBIICHUE IIElei U 3ajad,
(GOpMYITHUPOBKY O0XKHJIAEMBIX PE3yJIbTATOB, OINpEAeICHHE NPUHIMIIOB U METOAMK pELICHHUs
MOCTABJICHHBIX 33Ja4, IUIAHHPOBAHUE XOJa pPabOThl, TMOWCK JJOCTYMHBIX ¥ ONTHMAIBHBIX



pecypcoB, MOATANHYIO pealu3alfio IulaHa padOThl, MPE3CHTAIMI0 PEe3yIbTaTOB PAaOOTHI, UX
ocMbIcTeHne U pedruekcuro. [IpumeHsieTcss B OCHOBHOM JJIsl Iepex0/1a KOMIETEHIIMH Ha YPOBEHb
BIIJICHUS.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00pa30BaTEIIbHON JEITEIHHOCTH MTPOEKTOB:

HUccneoosamenvckuti  npoekm —  CTpyKTypa mnpuOmmkeHa K ¢opMmMaTy HAYYHOTO
HCCIIEIOBAHUS (JI0KA3aTEIbCTBO AaKTyaJlbHOCTH TEMBI, OIPENEICHHE HAydyHOU MpoOsIeMbl,
npeaMera U OObEKTa HCCIIENOBAHMA, LENeW W 3ahad, METOAOB, MCTOYHHMKOB, BBIJIBIDKCHHE
THIIOTE3bI, 0000IIEHNE pPEe3yJabTaTOB, BBIBOJBI, 0003Hau€HHE HOBHIX MpoOiem). PesynpraTom
ABIISIETCS ydeOHas KapTa 110 MOJYIIO Hamlei 00pa30BaTeNbHOM MPOTPaMMEIL.

Tsopueckuti npoexkm, NpeANOJaralolIMi B OTIIMYUE OT MPEAbIAYILIEro, KOHEUHbIH IPOAYKT
B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHUYECKOMY» COOBITHIO
(mpazgauk uucna «[lu» U T.10.); «MaTeMaTH4YecKas» OTKPBITKA (CBOETo pojia yueOHas KapTa,
TOJIBKO He(hOpMaJIbHO, KpacOYHO 0(OpMIIEHHAS; BUICOPOJIHK « S Haydy Bac pemars ...» U T.II.

Hnghopmayuonnwiti npoexm — yueOHO-1103HaBaTENNbHAs IEATEIBHOCTD C IPKO BbIPAKEHHOU
IBPUCTUYECKOMN HANpaBICHHOCTHIO (MIOMCK, OTOOp U cucTeMaTu3auus HHGOpMaluu O KaKOM-TO
00BeKTe, 03HAKOMJIEHHE YYAaCTHUKOB IIPOEKTa ¢ ATOM MH(popMalueil, ee aHanu3 U 0000IIeHne U,
HAKOHEII, IPE3eHTAIHS TI0 PAKTHYSCKOMY MTPHUII0KEHUIO).

4. Ungpopmayuonno-komMmynukayuonusvie obpazosamenvrvlie mexuono2uu. Opranuzanus
00pa30BaTeNIbHOrO IMpolecca ¢ NMPUMEHEHUEM CHEeHAM3UPOBAHHBIX MPOrPaMMHBIX Cpel U
TEXHUYECKUX CpPEJICTB paboTel ¢ wuHpopManueld (MHPOPMAIMOHHYIO CpEIy YHHUBEPCHTETA
MOOYC MOODLE).

@®opMbl  y4eOHBIX 3aHATHI C HCIOJIB30BAaHHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH:

Jlexnusi-Bu3yanu3aluus — HU3JI0KEHUE COJIEpP’KaHUS  COMPOBOKIAETCS Ipe3eHTaluei
(remMoHcTpanueil yueOHbIX MaTepUaloB, IPECTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMax, B
T.4. WTFOCTPATUBHBIX, Ipa)UUeCcKuX, ayJuo- U BUJEOMATEPUAIIOB).

[IpakTnyeckoe 3aHsATHE B (POpPME MPE3EHTALMU — NPEACTaBICHUE PE3yIbTATOB MPOEKTHOM
WIA  UCCIENOBAaTENbCKOW  JEATENBHOCTH C  HUCIOJb30BAHUEM  CHELUATU3UPOBAHHBIX
IIPOrPaMMHBIX Cpe.

6 YueOHO-MeTOAMYECKOE oD0ecriedeHne CAMOCTOSTEIbHOI PadoThl 00y4ao M XCs

Bomnpocsl 11t yCTHOr0 onpoca
JIuHeiiHas1, BeKTOPHAA ajredpa, aHAJIUTHYECKAS TeOMeTPUs
Marpuiisl. Bunel matpun. JleldicTBus Ha1 MaTpUIIaMU.
Onpenenurens. OnpeneneHue, CBONCTBA ONPEACTUTENIS.
Heseipoxaennas marpuna. O6patHast MaTpuna. Panr MaTpuiisl.
Cucremsl nuHelHbIX ypaBHeHUN. OcHOBHbIE NOHATHSA. CoBMecTHOCTH CJIAY.
Pemenue HeBBIPOXKACHHBIX JIMHEWHBIX cucTeM. Popmynsl Kpamepa. MaTpuuHblil METO.
Pemenue cucreM JIMHEHHBIX ypaBHEHUH MeTon0M [aycca.
Cucrembl TMHENHBIX OAHOPOIHBIX YPAaBHEHUH.
Bexkropsl. JInnenHble onepanuu Haa BekropaMmu. IIpoexuus Bekropa Ha ock. Moayib
BekTopa. Hampasistomuye KOCUHYCHI.
9. CkansipHO€ ITPOU3BEACHUE BEKTOPOB, €ro cBoicTBa. [IpHiiokeHns CKaIsipHOTO MPOU3BEACHUS
B F€OMETpHH, (PU3HKE.
10. VYpaBHeHUs npsMOI Ha IIOCKOCTH.

ONoGa~WONE

MaremMaTH4YeCKHH aHAJIN3

11. TlocnenoBarenbHOCTB. [Ipenen mocnenoBaTeIbHOCTH.

12. ®ynxknusa. CrnocoOsl 3amanus. O6nacts onpeenenus. OCHOBHBIE dJIeMEHTapHbIe (PYHKIINU,
UX CBOICTBA, rpaduKu.

13. IIpenen ¢pynkuuu B Touke. [Ipenen pynkiuu B 6eckoneunocT. OTHOCTOPOHHUE MPEIEITHI.
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14.

15.
16.
17.

18.
19.

20.
21.
22.

23.
24,

25.
26.
27.
28.

29.
30.

31.
32.

33.
34.

35.

36.

37.
38.
39.

40.
41.
42.
43.

44,
45,

BeckoneuHo mainbie 1 6eckoOHeYHO Ooublie (GyHKINHU, CBSI3b MeX Ay HUMU. CBOHCTBA

0eCKOHEYHO MabIX (PyHKIUH.

Teopemsl 0 npenenax. PackpeiTue HEONPEAEIEHHOCTEN.

3ameuaTeNbHbIE IPEEIIbI.

CpaBHeHHEe OECKOHEYHO MaJbIX (PYHKIHM. DKBUBAJICHTHbIE OECKOHEYHO Majble () yHKIUHU U

OCHOBHBIE T€OpEMbI 0 HUX. [[pruMeHeHne K BBIUMCIIEHUIO MTPENIETIOB.

HenpepbsiBHOCTE (yHKIMH B TOUKe. TOUKH pa3pbiBa U UX KIACCUDUKAIIHSL.

OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX PyHKIMAX. CBOMCTBA (DYHKIIMI HEMPEPHIBHBIX HA

OTpE3Ke.

[IpounsBoaHast GYHKIMH, €€ TEOMETPUUYESCKHIA U (PUINICCKUN CMBICIL.

VYpaBHEHUS KacaTeIbHOW U HOpMaIH K KpuBoi. JuddepeHnmpyemMocts GyHKINN B TOUYKE.

[IponsBoaHasi CyMMBI, pa3HOCTH, IPOU3BEICHNUS, YaCTHOTO QyHKIMA. [Ipon3BoaHas

CII0OXHOU U 00patHO#l PpyHKIMH. Jlorapupmudeckoe qudpdepeHnrpoBaHue.

[Ipou3BoiHbIE BBHICIIUX MOPSAKOB.

Huddepenunan pynkunu. ['eomerpuueckuit cmbica nuddepennmana. OCHOBHbIE TEOPEMBI

o nuddepennmanax.

[Ipumenenne nuddepennnana K IpuOINKEHHBIM BbIUUCICHUSIM.

OcHoBHbIe TeopeMbl auddepeHmaipHoro ucurncienus: Poms, Jlarpamxka u Koy,

[IpaBuio Jlonmmrans.

YcnoBust MOHOTOHHOCTH yHKIMNA. DKcTpeMyMbl GpyHKMii. Heobxonumoe u joctatoyHoe

YCIIOBHUSA SKCTpeMyMa (QyHKIIHH.

Haubonpiiee u HanMmeHsbInee 3HaYeHUST QYHKIIUNA HAa OTPE3KE.

Brinykiiocts rpaduka ¢pynkuun. Touku nepern6a. Heobxonumoe u 1ocTaTOuHOE yCI0BUS

TOYEK Teperuoa.

AcuMnToTsl rpaduka GyHKIUH.

[lonaTe  HEONMpEJEeNeHHOTO0  WHTErpajga, ero  CcBoicTBa.  Tabmuia  OCHOBHBIX
HEOIIPE/IeNIEHHBIX UHTETPAJIOB.

MeTo1bl HHTETpUPOBAHUS (3aMEHA IEPEMEHHON M UHTETPUPOBAHUE T10 YACTAM).

WHuTerpupoBanue KBaJIpaTHBIX TPEX4JIEHOB. VIHTerpupoBaHHe ApOOHO-PALMOHATIBHBIX
GyHKIHH.

OmnpeneneHue ONpeneseHHOI0 MHTErpajia, €ro CBONMCTBA, T€OMETPUUYECKUM U (PU3MUECKUIt
CMBICIL.

Brruucnenue onpeaenennoro unrerpaina. ®opmyna Herorona-Jleitoauna. MHTerpupoBanme
MIOJICTAHOBKOM, MHTErpUpoBaHME IO dYacTsAM. HTerpupoBaHHe 4YETHBIX M HEUYETHBIX
(GyHKLIUH B CUMMETPUYHBIX IIpeJesnax.

[IpunoxeHus onpeneneHHOro HHTErpaga B SdKOHOMHUKE.

HecoGcTBeHHbIE HHTETPAIBI.

Omnpenenenne GyHKIUN HECKOIBKUX MepeMeHHbIX. O0sacTb onpeeaeHus. 3aMKHYThIE U
OTKpBIThIE 00macTH. CriocoObl 3a1aHusl.

YacTHble NPOU3BOHBIE (PYHKIIMU HECKOJIbKUX NEPEMEHHbIX, UX T€OMETPUUECKUI CMBICIL.

HuddepenunpyeMocTs U noyHbI auddeperipan GyHKIMNT HECKOIbKUX ePEMEHHBIX.

IIpounsBoaHas ClOKHON (PYHKIIMU HECKOJIBKHUX IepeMeHHBbIX. [loyiHas nponsBoaHasl.

OkerpeMyM (QyHKIMM JBYX NepeMeHHbIX. Heo0XxoauMBble U 10CTaTOYHbIE YCIOBHS
JKCTpEMYMa.

VYcnoBHBIN 3KCTpeMyM (DYHKIIMH IBYX MEPEMEHHBIX.

Haubousbiiee u HanMeHblee 3Ha4YeHHUs. (QYHKLNU JABYX EPEMEHHBIX B OTPAHUYEHHON
3aMKHYTOH 00JIacTH.

Teopus BeposiTHOCTEH

46. OcHOBHBIE MTOHATHS TEOPUU BEPOSITHOCTEN: UCTIBITAHUE, COOBITHE, BEPOSATHOCTH COOBITHS.
47. JletictBus Haja coObITUSAMH. AnreOpa cOOBITHI.

48. TeopeMbl CIIOKEHHS U YMHOKEHHS BEPOSTHOCTEM.

49. ®dopmyna nosiHoi BepositHocTH. Dopmyna beiieca.

50. [TocnenoBaTenbHOCTH HE3aBUCUMBIX UcTbITaHUN. Dopmyna bepHym.

51. CnyuaiiHble BETMYUHBI, UX BUIBL.
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IIpumepHbIe 3a1aHUS CAMOCTOATEIbHON PadoThI

«Ilpenen n HenpepbIBHOCTH QYHKIMI
1. BoluucjanTs npeaed:

. x2-5x+1
a) lim X —2X*=.

5) lim 5x-10 ) Im —5X+6
) —1 B
x>o  3X+7 x=24/3Xx—2 -2

x>0 3 +TX

_Bx-10 X - 5\/_+2
r) lim ———

. n lim
x-2 X2 —X—2
Vx* +3x2

X—>00

«IIpousBogHas»

3aganue 1. Haiinute npou3BoAHbIE TaHHBIX (QYHKIIHM.
In x

a)y=——,

V1+x2
6)y> =e - x*+3x? +6x+6,
6) y = (1+X2)arccosx.

3aganue 2. Bpiuncnure NpuOIMKEHHO C NPUMEHEHHEM IPOU3BOJHON 3HAUYeHUE
byHKIIUA Y = xt—2x+4 mpu x =3,002.

3ananue 3. Boruucnure npeaes, MCroib3ys npaBuio Jlonurans

. tgx—Xx

jim X=X

« = 0 SIN X=X
sin 5x

e) lim —

x—0 X

«HeonpeneneHHbIN HHTETPADY

1. HaiiTu nHTerpan:

)JX XX -6x, 6) I9x+7 p) [e¥dx;
2 5 dx
) I(2+5X)4dX; 2 I (x— :)%()Zx+1 X ) jcos2 2%’
3x+5 ) i
K Imdx, 3) I[ +4cosxjdx

«OnpeneneHHbI HHTErPaI»

1. BbIYHCIUTH HHTErpa:

4 e\/; -5 € T ] T ) .
a)Jl‘ N dx; 6) !(x+1)ln Xdx; B)-(').XS"’] xdx ; r) _([x cosxdx;
e e A 1
H)!Sln()l(n X)dx; e) .I xl(rj1)‘§ . x) Jl'sin X -c0s® xdx; 3)J.(x—1)e’xdx
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u) Tx%/ﬂdx; K) jl dx
1

5 :
2 X7 —=3X

2. HajiTn niiomaab Gpurypsl, orpanndeHHoi rpapuxamu GpyHkumii
3

X 1
«DHII»

1. BoluncauTh IpubIIKEHHOE 3HaUeHe GYHKIHN U = X° + XyZ+ Z° B TOuKe
B(1,05;1,95;0,96)

2. HaiiTn HauGonbiee ¥ HanMeHbInee 3HadeHns Gyakuun f (X, y) = X% +2y? —5xy
B 00J1acTH, 3a/TaHHON CUCTEMOM HEPABEHCTB X > -1y > -1 x+y <1.

3. CocTaBuTh ypaBHEHNE IMHUM YPOBHS Ui GyHKIHE U = X° +4y® + 4x +4y; C=13,
B Touke A(L-2).

«Matpunbl. Onpeaenurenaun. CucreMbn)

3ananmue 1. Pemmte MaTpuyHOE YpaBHEHUE (A— B)- X =C?+D,rze
3 -5 1 -5 1 0 1 -1

A= ,B= ,C= ,D= .
1 1 1 5 5 2 0 1

{xl +2X, +4x, =31,
3apanme 2. Pemute cucremy 5X + X, +2X, = 20,
3X =X, +X, =9.

a) mo gopmynam Kpamepa;

0) metosom ["aycca;

B) C ITOMOIIIbIO OOpPaTHOM MAaTPHUIIBI.

3az[a}me 3. I/ICCHGI[yfITe CUCTEMBI Ha COBMECTHOCTb, B CJIy4a€ COBMECTHOCTH,
HaWWTE pelieHue, caenanTe NpoBepKy.
2X, — X, +3%, —7X, =5; —3X, —3X, + X, —8%, =0;
a) 16X —3X, + X, —4X, =7, 0) 12X —4x, +5%,-12x, =0;
4x, —2X, +14x, —31x, =15; 4x, +2X, +3%, +2X, =0.

HpnMeprle 3aJaHuA 1JIS IIOATOTOBKHU K IPAKTHYCCKHM 3aHATUAM

«IIpenenanbr»
Beruucnure npenensl QyHKIHMA:
4 2 2

1. IimX3—X8; 2. lim 3X ZX 2_.

x>0 X +9X x>-12X7 = X" =X+ 2
3. jm Y1+2X =3, 4. tim L+ 50 4%).

X4 \/;_ 2 X—0 el* _1

3

5. lim (\/x+2—ﬁ); 6. lim X7+1

Ko >-1sin (x +1)
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7. Iim(zx_lj : 8. lim x-In[1+gj.
X—>00 2X+1 X—>+00 X

1
9. Wccnenyiite Ha HenpepbiBHOCTH (yHkmmio f(x)=25* B Toukax X =3 #u x,=5.

Caenaiite cxeMaTHYECKHH YEPTEK.

10.

10. Haiinure Touku pa3peiBa pyHkuuu. Crenaite 4epTex.

—-X, ecmu X<0,
y= X2, ecu0<XxX<2,
X+1 ecau X > 2.

«HeomnpeneneHHbIe HHTEIPAJIbI»

X

_xz

J- 2+ 1+x2
Vi+x®
J- 1+a*rctgx

14+x2
x+in® x In? x

[ cos 4:Jr: sinbx dx
[ xIn (22 + 1)dx
J‘ (2x—5) dx
4x® +8x—21
J- x°+4x—4
(22 +10x—2)

J- 1+3sinx dx

1+cosx

f‘u‘ﬁ dx

E

«DOHII»

1. Haiitn z),2), ecnmu2X+y® +2° =e*.

2. Bbruncauts npubmmkénHoe 3Havenue GpyHkuun z =+ x> +5e” B Touke B (2,03:0,02).

3. Haiitu skctpemMym dyHkuun Z = X° +4X—27y+y°

«Martpuusl. Onpegeanrtenu. CucreMbn»

1. Haiitu matpuny X. [IpoBepuTh NpaBUIBHOCTH PEIICHUS IMOJCTAHOBKOW HalJeHHOU
MaTpHULBI B UCXOJHOE YPaBHEHUE.
2C+3X =2X-A-B", ecim

2 1 -2 1 0
-1 1 -2
A=|1 3 -3|; B= ;. C=|-3 2|
1 -2 1
3 2 -1 1 1

2. Pemuthb cuCTeMy JIMHEHHBIX YpaBHEHHUH TpeMs CIIOCOOaMU:
- mo ¢opmynam Kpamepa,
- MAaTPUYHBIM METOJIOM (C MIOMOIILI0 0OPATHON MAaTPHUIIBI),
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- merogoM ["aycca.
4x; +xy +4x3 =-2;
Xy + Xy +2x53 =1,
2x) — X, +2x3 = 4.

3. Pemmth cuctemsl ypaBHeHHH MeToaoMm laycca, clenaTh BBIBOJ O COBMECTHOCTH.

HEOIIPEICJIEHHBIX CUCTEMAaxX HAalTH 0O0llee U YaCTHOE PELICHUE U CIENaTh IIPOBEPKY.

X, +2x, +4x, —3x, =0;

6)C1 +4XZ +X3 + 2X4 =2.

le +8x2 + 24x3 _19)C4 = O,
4xl +5.)C2 _ZXS +3X4 =0.
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7 O1ieHOYHbIE cpeacrea AJisi IPOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

a) HﬂaHpreMble Pe3yJdbTaThbl oﬁyqe}mﬂ H OICHOYHBIC CPEACTBA NJIA IMIPOBEICHUSA l'lpOMe)KyTO'lHOﬁ aTTeCTalMu.

CTpyKTypHBII
JJIEMEHT
KOMITETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OrneHouHbIE CpeICTBA

IIK -1 cnoco0HOCTHIO cOOpPATh M MPOAHAJIU3UPOBATH MCXOIHbIE JaHHbIE, HEO0X0AUMBbIE Ui pacueTa JKOHOMHYECKHX U COIHAILHO-IKOHOMHUYECKHX
nokasareJieil, XapaKTepu3yIOIIUX AeTeJIbHOCTh X035l CTBYIOIINX Cy0OhEKTOB

3HaTh

OCHOBHbBIE ONPE/IEIICHUS U TIOHATHUS;
OCHOBHBIE METO/1bI U] PepeHInaIbHOTO,

WHTETPAIBHOTO UCYUCIICHUS ¥ MPUMECHEHHS
WX JIJIs1 PEIICHHS 33]1a4 MaTeMaTHIECKOTO
aHaian3a U MOJEJIEeH DKOHOMHYECKHX 3a7ad;

ONpCACIICHNA OCHOBHBIX HOHSITPIﬁ,

HA3bIBAET UX CTPYKTYPHBIE XapaKTEPUCTHUKHU;
OCHOBHBIE METO/IbI UCCIICJIOBAHMUS,
UCIOJIb3yeMble B MATEMaTUYECKOM aHaJM3E;

10.

11.
12.

YucnoBas mociie1oBaTeNbHOCTD U €€ npeen. CBOMCTBA CXOMAIIUXCS
IIOCJIE€N0BATEILHOCTEMN.

Oyukuus ogHoN nepeMenHoi. [Ipenen pyHkuny B TOuke 1 GECKOHEUHOCTH. Y CIIOBUE
cyliecTBoBaHus npeaena. OqHOCTOPOHHUE MPEIEIBI.

beckoneuHo Masbie 1 OecKoHEeUHO OoJbIKe (PYHKIIMU U UX CBOKCTBA. Teopema o
CBSI3U TIpeziesia U OeCKOHEYHO Majioi. [IepBbIii 1 BTOPOI 3aMevaTebHbIE TTPEIeIbI.
HenpepsiBHOCTD pyHKIIMM B TOuke. CBOMCTBA (DYHKIIMIA, HEMPEPHIBHBIX B TOUKE.
Touku pa3pbiBa QYHKIMHN U UX KIacCU(DUKALINA.

[IpounsBoaHas. MexaHMUECKUd, TEOMETPUUECKUI U SKOHOMUYECKHI CMBICIT
pou3BOIHOU. CBsI3b HEMPEPHIBHOCTH U JUPHEPEHIUPYEMOCTH (PYHKIINU.
Huddepenunan GyHKIUH, €TO CBOMCTBA U IPUMEHEHHE B TPUOIMKEHHBIX
BBIYUCIICHUSIX.

[IpaBumno JlonuTanss u ero NpUMEHEHUE I BBIYMCICHUS MIPEACIIOB.

MonotoHHOCTh GyHKIMU. JlocTaTOuHOE yCIOBUE BO3pACTAHUS U YObIBaHUS (DYHKITUH.
OkcrpemyM pyHkunu. Heo0xoaumoe u 10CTaTOYHOE YCIOBHS CYILIECTBOBAHUS TOUEK
3KCTpEMyMa.

BoinykiiocTh, BOTHYTOCTh (PYHKIKU. JlOCTATOYHOE YCTIOBUE BBIMYKJIOCTH M BOTHYTOCTH
¢byukuun. Touku nepern6a. Heobxomumoe u J0CTaTOYHOE YCTIOBUS CYIIECTBOBAHUS
TOYEK neperuoa.

AcumnToThl Trpaduka (YHKIUH: BEPTHKAIbHBIE, TOPU30HTAIbHBIE M HAKJIOHHBIC
ACHUMIITOTHI U YCIIOBHS X CYILIECTBOBAHUSI.

[TepBooOpa3Has. HeompeneneHHbIi HHTETPal U €r0 CBOMCTBA.

Mertoabl UHTErpUpOBaHUs (METOJ] 3aMEHbI NIEPEMEHHON, METO 1 MUHTETPUPOBAHHUSI 110




CrpyKTypHBII

AJIEMEHT [1nanupyemsble pe3ynbTaThl O0y4EHUS OneHouHbIE CpeICTBA
KOMITIETEHIINH

4acTsM).

13. 3amauu, MPUBOIAIINE K TIOHATUIO OTIPEICIICHHOTO HHTErpasia (0 IIoaau
KPUBOJIMHEWHOM Tpaneuuu, o NponIeHHOM IyTH, 00 00beMe POU3BEACHHON
IPOIYKLIUN).

14. OnpeneneHHbIA HHTETPal U €r0 CBOMCTBA.

15. MHTerpan ¢ nepeMeHHbIM BEPXHUM MIPEAEIIOM U €r0 CBOMCTBA.

16. dopmyna Herotona — Jleitoaua.

17. HecoOGcTBeHHbBIE HHTETpaJIbl IEPBOTO POJIAa M UX CBOMCTBA.

YMeTh — BBIICHATH 3HAHUS TEX MOHITHH, KOTOpPbIC Tlpumepnure npakmuueckue 3a0anusn:

TPEOYIOTCS IS PEIICHUST TIPUKIIAIHBIX 3a7a4;
— o00cyxmarb  cmocoOsl 3 dexTuBHOTO
peleHus MPUKIIAIHBIX 3a7a4,

— pacno3HaBath 3(PGHEKTHBHOE pEIICHHE OT
Hed(h(heKTUBHOTO;

— OOBSCHATH W CTPOWTH MOJEIU Y4EOHBIX
MaTEeMaTUYEeCKUX W YIPABJICHYCCKHX 3a7a4 U

CTPOUTH THUITNYHBIC MOAECIn y‘IC6HBIX
3KOHOMHYECKUX 3a71a4,
— IIPUMCHATDb METOABI  MATCEMATH4YCCKOI'O

dHalii3a K PCIICHUIO HpOCTGﬁH.IHX 3aJa4
5KOHOMHMYECCKOI'0O XapaKTepa,

— BBIACIATh 3HAHHUA TCX HOHHTHﬁ, KOTOPbIC
TpC6YIOTC$I JJIA pelIeHU MPUKIAaAHbIX 3a4a4,
— KOPPEKTHO BbIPAXKAaTb n
APTYMCHTUPOBAHHO 000CHOBBIBATH
ITOJIOXKCHUA HpeHMeTHOﬁ 00J1aCTH 3HAHUSL.

1. Beruucnute npeaensl:

_ 1+4x-x* 3x-arcsin2x . . Jf2x—-1-4/5
a) Ilmﬁy —3,B)||m7.
x> X+ 3X° + 2X x>0 COS X —CO0S™ X >3 x_3
d 2 _
2. Hatigure —y st GyHKUMi: a) Y = e 6) x=ctg2t,
dx y = In(sin 2t).

3. HaiiTi npou3sBojiHbIe ClenyomuX (yHKIUA.

1 . 1
- y=sinx+—

2. y= (x + tgx)ﬁ
. X X

3. y—$-H}2+J%+l
4. y=(x+4)"
5, X—y—e'y+2=0

Haiitu npousBoaHble BTOpOro nopsixa () " )
6. y= (x2 )-x+1

X=t° -1,

y=1+t%
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

4. Boraucnute: a) 3 — V3 +i , 6) (1— i)zg.

5. Haiitu HeonpenenéHHblii MHTErpal: a)ISin 3X-cos5xdx, 6) J‘ 1-cosx dx B I(2X+5)'exdx.
(x=sinx)®

V20
_[ xdx _
2 \/x2+5

1
7. BeI4ucIuTh onpe/ieNieHHbI HHTerpat I4x-arcsin xdx -

6. Berauciuth onpeienieHHbIH HHTerpat

0

. o 2
8. Haiitn miomans urypsi, orpanndensoii mummamn: X =4, Y =4X.

2 3
9. Ucenenosats Ha sketpemym dyukiuio Z = X~ — 2XY + 4y
10. Pemmre 3anauy Komm: Y cos® xdy = (y2 +1)dX , y(O) =0.

Bnanets

— crmoco0aMu JEMOHCTPAIMK YMEHUS
AHAJIM3UPOBATh CUTYAIIHIO;

— METOJaMH MaTeMaTHYEeCKOIro aHaJIH3a IPU
PEIICHUH SKOHOMHYECKUX 3a/1a4 C
MIPUBJICYCHUEM MATEPHAIIOB JIOTIOJHUTEIBHOM
JUTEPaTypbl U UHTEPHET PECYPCOB,;

— HAaBBIKAMH U METOIUKAMH 000OIIEHUS
PE3yNbTATOB PEIICHHS, SKCIIEPUMEHTATBLHOM
IEeITEILHOCTH;

— crmoco0aMu OIleHHMBaHUS 3HAYUMOCTH U
MPAKTUYECKON MTPUTOTHOCTH MOJTY4YEHHBIX
pE3yIbTaTOB;

IIpumepnsie npurnaonsle 3a0auu U 3a0aHUA
3amaya 1. 3aBHCHMOCTH IIyTH OT BPEMEHH INPH MPAMOIMHEHHOM IBMKEHHH TOYKH 3alaeTcs ypaBHEHHEM

3 2
S=—t"+2t°—3, e S - myrs B M, a { - Bpemsa B c. BelumcimTe €€ CKOPOCTh M YCKOPEHHE B MOMEHT

Bpemenn { =4C.
3agauya 2. 3aBHCMMOCTP 00BbEMa BHITyCKAa MPOXYKIMH V OT KamuTaIbHBIX 3aTpaT K ompenensercs dyHKImen
V=V,In(4+K?). Haiitu unTepBan usmenenus K, Ha KOTOpOM yBelHYEHME KAIUTAIbHBIX 3aTpaT He3((EKTUBHO.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

— mpodeccHOHATBHBIM S3BIKOM IPEAMETHON
001aCTH 3HAHHUS;

— cnocobamu COBEpIIEHCTBOBAHUS
podeccoHaAbHBIX 3HAHUW M YMEHUH MyTeM
HCII0JIb30BaHUS BO3MOKHOCTEHN
MH(OPMALIMOHHON CpeJIbl.

OIIK — 3 cnoco0HOCTHIO BHIOPATH HHCTPYMEHTAJIbHBIE CPEICTBA I 00PA0OTKH IKOHOMHUYECKUX JAHHBIX B COOTBETCTBUH C NMOCTABJIEHHOI 3a1ayvei,
NMPOAHAJIN3UPOBATH Pe3YJIbTAThl PACYETOB H 000CHOBATH MOJIYYeHHbIE BbIBO/IbI

3HaTh

- OCHOBHBIC OIIPEACIICHUA U ITIOHATUSA;

- CBA3b MCKIY pasiInuYHbIMHU
MaTeMaTU4CCKUMH 00BEKTaMU )
ONMCBIBAIOIIMMHU 3KOHOMHYECKHE IIPOLECCHI,

- OCHOBHBIC MaTE€MaTHYCCKUEC METOHI,
MNPUMECHACMBIC [JIsI pacd€Ta 3KOHOMHYCCKHUX
Mmokaszareled W aHaln3a DSKOHOMHYCSCKHX
IIpoLeCCOB;

- OCHOBHBIC METObI Hucciaca10BaHusd,

HMCIIOJIb3YEMBIC B MATCMATHYCCKOM aHAJIN3E,

1.

ok~ wnn

S

10.

11.

12.
13.

14.

Martpuupl. JlelicTBrs HaL MAaTPULIAMH U UX CBOMCTBA.

Onpenenureny U UX CBOMCTBA.

OOparHast MmaTpHIla U €€ CBOMCTBA.

Panr maTpuup!.

CucTteMbl TUHEHHBIX anTreOpandecKux ypaBHeHHH. MaTtpudHas 3amuchk. MeTo bl
pemenust: popmynsl Kpamepa, maTpuuHsiii cioco0, meton ["aycca.

Uccnenosanue CJIAY na coBmecTtHOCTh. Teopema Kponekepa — Kanemnu.
Huddepenunanbabie ypaBHEHUS TepBoro nopsaka. OCHOBHbIE omnpenenenus. TeopeMa
Kommu. 3amaua Komu.

OcHoBHbBIE BU/IbI HHTETPUPYEMBIX B KBajjpaTypax nuddepeHnnanbHbIX YPaBHEHUN: ¢
pa3ensAoIUMUCS TIePEMEHHBIMU, OJTHOPOAHbIE, TUHEHHBIE, CIIOCOOBI X PEIICHHUS.
[Tonstue nuddepeHnnaIbHBIX YpaBHEHHH BhICIINX MOpsakoB. OO1iee penieHue,
yacTHoe peuieHue. Teopema Komu. 3agaua Komm.

DYHKIMU HECKOJIbKUX NepeMeHHbIX. OCHOBHBIE onpeaeneHus. JINHuM ypoBHs
(GbyHKIMM TBYX IEPEMEHHBIX.

YacTtHble Mpou3BOAHbIE (PYHKIIMN HECKOJIBKHUX MepeMeHHo [IponsBoiHas mo
HaIlpaBJICHUIO.

I'panueHT pyHKIMHU U €To CBOMCTBA.

DxctpemyM (QyHKIIMU ABYX nmepeMeHHbIX. HeoOxommmMoe 1 10cTaTOuHOE YCTIOBUS
CYLIECTBOBAHMS TOYEK 3KCTPEMYyMaA.

Y CII0BHBIN YKCTPEMYM.
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CrpyKTypHBII

AJIEMEHT [1nanupyemsble pe3ynbTaThl O0y4EHUS OneHouHbIE CpeICTBA
KOMITIETEHIINH
15. AnreOpanyeckas (popmMa KOMITICKCHBIX YACEN U JICHCTBUS HAJl HUMH.
16. Tpuronomerpuueckas (popma KOMIIJIEKCHBIX YACEN U JICHCTBUS HaJl HUMHU.
YmMmets - BOCIIPOM3BOIUTH OCHOBHBIE MaTeMaTuieckue | [Ipumepnvie npakmuueckue 3adanun:

MO/IEIH;

- pacro3HaBaTh MaTEMaTUYECKHE OOBEKTHI;

- pemarb 3aja4d MpPEAMETHOW 00yacTu:
pemaTts  CTaHAApTHBIE  3a1a4u o
MPEAJIOKEHHBIM  METOJlaM H  aJTOPUTMaM,
rpadu4IecKy WLUTFOCTPUPOBATH 33/1a4Y;

- OLEHHUBATh JIOCTOBEPHOCTH MOJYyYEHHOTO
pelIeHus;

- BBIOMPATh ONTUMAJIBHBIA METO/,

- 3anKCchIBaTh MAaTEMAaTUYECKYIO IMOCTaHOBKY
3a/a4, MCIOJIb3YEMbIX B JaJIbHEUIIEM IMpH
MIOCTPOCHUH MAaTEMaTHUYECKUX MO/JICNICH;

3aganue 1. CocTaBbTe QITOPUTM PELICHHUS .. ... 3aJIaUH.

3amanue 2. Berauciure npuOiImKkeHHo Y = W npu X = 1,03.
3agava 3. Beruncimre npeen o npaswry Jomarans lim ¢SNeX=2) (2x-4)
X—>2 x2 -4

3ananue 4. ChopmynupyiiTe HeOOXOIMMOE YCIOBHE IKCTpeMyMa (PYHKIUK OIHOW TIepEeMEHHON.

12
X2 —4
3agaya 6. KakoB reoMeTpHyecKuii CMBICI ONPEeIeHHOI0 HHTErpana OT JaHHOU (QyHKIMU B TAHHOM MHTEpBaJe B
JEKapTOBOM CHCTEMe KOOpIUHAT?
3amanue 7. YKaKuTe BEPHOE YTBEPXKIACHUE O (DYHKIMHU JABYX IIEPEMEHHBIX:

a). TpaiueHT IePIEeHIUKYIIAPEH KacaTeIbHOW IIIOCKOCTH;

0). TpaueHT SBIAETCS MIPOU3BOIHON MO HAIPABICHUIO;

B). TPAAUEHT SABIIAETCS KacaTeIbHOW K JIMHUU YPOBHS;

T'). TpaJieHT ONpeAeIieT HalpaBleHHe MaKCHMAIbHON CKOPOCTH M3MEHEHUS (DyHKIIHH.
3ananue 8. Yrkaxure JIOJKHOE yrBepxnenne o pyHKINU IBYX [IEPEMEHHBIX
a). HenpepbiBHas QyHKIW Beeraa auddepeHppyema;
0). GyHKINS, UMEIOIas peIen B Touke M, MOXKET OBITh pa3phIBHA B STOH TOUKE;
B). y muddepeHnnpyemMoit GyHKIINN CYIIECTBYIOT YACTHBIE TPOM3BOIHEIE;
T'). M3 HENPEpbIBHOCTH YaCTHBIX IIPOU3BOIHBIX B ToUKe M cienyeT auddepeHuupyeMocTb GYHKIUH B 3TOH TOUKE.
3ananue 9. [IpoBectr nonIHOE HCCIEAOBAHHE (YHKIHIT U TOCTPOHTD UX IPaUKH:

3anayva S. MccnenoBaTb (yHKUHIO U IOCTPOUTH €€ rpaduk: y = 2 4

ly=x-ez.
2.y =22

X
y=(x+1)-e7*

3ananme 10. Haiiti HanbombIee 1 HaMMeHbIIee 3HadYeHre GyHKIME ¥ = f(x) Ha orpeske [a: b]:

Ly=x +13 [1;10].

[—2;0].

2x—1

2_ v = —
T 24at
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CrpyKTypHBII

JJIEMEHT [Inanupyembie pe3ynbTaThl 00ydeHUS OneHouHbBIE CpEACTBA
KOMIIETEHIIUU
3 v =x7-v3—x[1;3]
Brnaners - MaTEMaTUYECKUMHU METOJaMU,
NPUMCHACMBIMU Nl PCLICHUA | ITpumepnbie npakmuueckue 3adanus u 3a0auu
SKOHOMUYECKHX (MCCIIeI0OBATEIbCKUX) 3a/1a4,
- MaTeMaTH4YEeCKUM S3BIKOM IPEAMETHOM | 3agaua 1. [{ns peureHus 3aauu caenaifTe cxeMaTHUeCK i 4epTeX U MoNyduTe (yHKIMOHATLHYIO 3aBUCHMOCTh
obiacTu: OCHOBHBIMU TEPMHUHAMH, | 10 YKa3aHMIO K 3a/1ade. Haiinure obnacth onpeeneHus 3Toi (YHKLIUH [0 CMBICITY 3a/iaui. BeraucnnTe 3HaueHus
MOHATHSIMH, ONpeIeIeHHUIMI paszenos 9TOH (QYHKIIMM TIPH TPEX Pa3IM4YHbIX 3HaYeHHUAX aprymeHTa. Mccnenyiite GyHKIMIO Ha HanboIbIIee 1
) HauMeHblee 3HaueHs. OTBETbTe Ha BOMPOC 3a/1auu.

MaTEMATHKH,

«CeueHue TOHHENS UMeeT (GopMy IPAMOYTONBHHKA, 3aBepIICHHOro nonykpyrom. Ilepumerp ceuenus 18 m. Ipu
- OCHOBHBIMH CIOCOOaMH  TPEICTABICHUS | xakom pamyce HOIyKpyra IUIOMA/Ib CEHeHHs GyIeT HANGOBIIEH»
MaTeMaTUYECKON nHpopmaruu r S r S =S(r)
(aHATHTHIECKAM rpaduIecKnM OO003HaYybTe paanycC MONYKPYyTa Yyepe3 | W BBIpa3uTe IUIOLanp © Ce4eHHs Kak QyHKLUIO oT ! ! .

> p > | 3apaua 2. Ha xakoii BeIcOTe I' HaJ] IEHTPOM KPYTJIOTO CTOJIA paiyca & CIeAyeT IOMECTHUTH JIAMITy, YTOOBI

CHMBOJILHBIM); OCBEILEHHOCTh Kpas cTojia Oblia Hanbosbuiei? (CaMOCTOATEILHO NPOAHAIU3UPOBATE CPEICTBA (3HAHHUS, METOIbI)
- MaTeMaTUYECKHM SI3BIKOM MPEIMETHOM | kakoro pasiena MaTeMaTHKU IIOTPeOYIOTCS 11l PELICHHUs JaHHOM 3a1a4u).
00JIacTH: 3aIIUChIBATE pe3yabTaThl 3agaua 3. Haiitin cTomMocTh niepeBo3kd M T rpy3a 10 JKelIe3HO Jopore Ha pacCTOsSHUE 1| KM MpH YCIOBHH, YTO

MPOBEACHHBIX HCCJICAOBAaHUN B TEepPMHUHAX
MpeAMETHOM 00IacTH.

Tapu( y epeBo3KH OAHOM TOHHBI YOBIBaeT Ha a pyOJIeil Ha KaKIOM IIOCIEAYIOIEM KIIOMETpE.
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0) Ilopsinoxk mpoBeeHHs] NMPOMEKYTOUYHOH ATTECTALMM, MOKA3ATEJH W KPHUTEPUH
OLICHUBAHUS:

[IpomexxyrouHasi arrecTauusi 1O AUCHUIUIMHE «MaremMaTuka» BKIIOYACT TEOPETHUECKHUE
BOTIPOCHI, TIO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YyJaIONTUMHUCS 3HAHUM, U MIPAKTHYECKHE
3aJJaHUs, BBISIBIISAIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIAJICHUH, IPOBOAUTCS B opMe
9K3aMeHa.

DK3aMeH 1O JaHHOHW MUCHMIUIMHE MPOBOJHUTCS B YCTHOH (OopME MO 3K3aMEHAITMOHHBIM
OuseraM, KaXablii M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeEHA:

— Ha OLEHKY «OTJHYHO» (5 0ayioB) — 00ydaromuiics JEMOHCTPUPYET BBICOKHI ypOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe M TIIyOOKOe 3HaHWe
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSACT TNPAKTHYECKHE 3aJaHusi, CBOOOIHO ONEpUpPYET
3HAHHUSIMH, YMEHUSIMH, TTPAMEHSICT UX B CHTYallUSX TTOBBIIICHHON CJIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — o0ydaromuiicss 1€eMOHCTPUPYET CPEIHUN YpOBEHb
Cc(OPMHUPOBAHHOCTH KOMITCTCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYNTENbHBIC OIMMOKHM, HETOYHOCTH, 3aTPyIHEHHS TPH aHATUTUYCCKUX OIlepaIusix,
nepeHoce 3HaHW U YMEHUH Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIHH.

— Ha OIICHKY «YAOBJETBOPUTEILHO» (3 Oamia) — oOydyaromuiics IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMNA: B XOJI€ KOHTPOJIBHBIX MEPOTPHUSTHN
JOITyCKAIOTCSl OIMUOKH, TIPOSIBIISIETCS OTCYTCTBHE OTIEIBHBIX 3HAHWH, YMEHWH, HABBIKOB,
0OyJaroIuiicsl WMCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJHEHUS TPH ONEPUPOBAHUM 3HAHUSAMHU U
YMEHHSIMH MPU UX NEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEYJI0BJIETBOPUTEJIbHO» (2 Oamna) — oOydaroniuiics IEMOHCTPHUPYET
3HaHusT He Oozee 20% TeopeTHYecKoro Marepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MO>KET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEHICHUS MMPOCTHIX 3a/au.

— Ha OIICHKY «HEY/0BJIETBOPUTEJbHO» (1 Oamn) — oOy4aronuiics HE MOJXKET IMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HMH(OpPMAlMK, HE MOXET I[0Ka3aTh
MHTEJUIEKTYyaJIbHbIE HaBBIKU PEIlIeHUs IPOCTHIX 3a/1a4.



8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE O0ecTiedeHne JUCHUIIMHBI (MOLYJIs1)

a) OcHOBHAas JIUTEpaTypa:

1. Munaues B. C. Bpicmas maremaruka: yyeOnuk / B.C. IlunaueB. - Mocksa:
NH®PA-M, 2019. - 479 c. - (Boicuiee oOpa3oBanue). - Www.dx.doi.org/10.12737/5394. - ISBN
978-5-16-101787-6. - Tekct: anekrponnsiit. - URL: https://znanium.com/read?id=327860 (mara
obpamenust: 01.09.2020). - Pexxum moctyma: uisi aBTOPHU3. TOJIB30BATEICH.

2. Maremaruka: yue6. mocobue / KO.M. danmnos, JI.H. Xyp6enko, I'.A. HukoHoBa,
H.B. HuxonoBa, C.H. HypueBa ; mon pen. JL.H.Xyp6enko, I'.A. HukoHoBoii. - Mockga:
NH®PA-M, 2019. - 496 c. - (Beiciee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-102130-9.
- Tekcr: smextponnsid. - URL: https://znanium.com/read?id=327832 (mata oOpaineHus:
01.09.2020). - Pesxum rocTyma: s aBTOPU3. MOJIb30BaTENEH.

0) JonosiHuTe/bHAsA JIUTEPATYpa:

1. Teopust BeposTHOCTEW M MaTeMaTHueckas CTaTUCTUKa: Y4eObHoe mocobue / bu-
prokoBa JL.I'., boopuk .., Marsees B.U., - 2-e uzn. - Mocksa: HUI] MH®PA-M, 2017. - 289
c. (Bricmiee oOpaszoBanue: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekct: 31eKTpOHHBIN. -
URL.: https://znanium.com/read?id=93083 (marta oGparmienus: 01.09.2020). - Pexxum mocryma:
JUIsl aBTOPH3. MOJIb30BATEIIEH.

2. MaremaTtuka B mpumepax U 3amgadax: ydeO. mocobue / O.M. Jlertspesa, JL.H.
XKypbenxo, I'.A. Hukonosa, H.B. HuxkonoBa, C.H. Hypuesa. - Mocksa: UTHOPA-M, 2019. -
372 c. - (Beicee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: 3mek-
tpounsiii. — URL: https://znanium.com/read?id=327833 (mata oOpamenus: 01.09.2020). -
Pexxum noctyma: uist aBTOpuU3. MOJIb30BATEIICH.

3. @®uxtenroubll, [.M. OCHOBBI MaTEMaTHYECKOTO aHaIN3a: y4eOHHK: B 2 yacTsax / [.M.
®duxrtenronsll. - 11-e uzm., crep. - Cankr-IlerepOypr: Jlanp, [6. r.]. - HacTts 1 - 2019. - 444 c. -
ISBN 978-5-8114-0190-1.- Tekct: 53IeKTpOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS CHCTEMa
«Jlamby : [caiit]. - URL: https://e.lanbook.com/reader/book/112051/#1 (mata oOpaiueHus:
01.09.2020). - Pexxum A0CTYy-Ta: il aBTOPH3. MOJIB30BATEICH.

4. ®uxrtenronsil, .M. OCHOBbI MaTeMaTHYECKOTO aHa/IN3a: yueOHUK: B 2 yacTsax / .M.
®uxrtenronsll. - 10-e uzm., crep. - Cankr-IlerepOypr: Jlanp, [0. r.]. - HacTs 2 - 2019. - 464 c. -
ISBN 978-5-8114-0191-8. - TekcT: SJIEKTPOHHBIN / DIEeKTpOHHO-OMOIMOTEUHAss CHCTEMa
«Jlamby : [caiit]. - URL: https://e.lanbook.com/reader/book/115730/#1  (mata oOpaiueHus:
01.09.2020). - Pexxum gocTyIa: Uit aBTOPHU3. MOJIb30BATEIICH.

5. umaues B. C. 3agaunuk mo Beicuiel Marematuke: yueo. mocodue / B.C. [llunayes.
- 10-e u3n., crepeotur. - MockBa: MHOPA-M, 2020. - 304 c. - (Bricmiee oOpa3zoBanue). - ISBN
978-5-16-101831-6. — Tekct: anextponnbiii. — URL: https://znanium.com/read?id=344429
(mara o6pamenus: 01.09.2020).

B) Meroanuyeckue yKa3aHus:

Jlypve, U. I'. Boiciias maremaruka. [Ipaktukym : yue6. mocobue / W.I'. Jlypwe, T.I1
®dynTtrkoBa. - Mocksa : By3osckuii yuebuuk : UHOPA-M, 2018. - 160 c. - ISBN 978-5-9558-
0281-7. - Tekcr : onektponHbiii. - URL: https://znanium.com/read?id=309232  (mara
obpamenus: 01.09.2020). — Pexxum nocTyma: 1mo moImucke.



https://znanium.com/read?id=327860
https://znanium.com/read?id=327832
https://znanium.com/read?id=93083
https://znanium.com/read?id=327833
https://e.lanbook.com/reader/book/112051/#1
https://e.lanbook.com/reader/book/115730/#1
https://znanium.com/read?id=344429
https://znanium.com/read?id=309232

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe oGecnieyeHue

Haumenoanue [10 Ne norosopa Cpok JieficTBUS JIMIICH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 o1 17.09.2007 0ecCcpOUYHO
7Zip cB0001HO pactpocTpansemoe 110 0OECCPOYHO
MathCAD v.15 Ed-
ucation  University|1-1662-13 ot 22.11.2013 OeccpouHO
Edition

MS Windows 7 Pro-

fessional(st N-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

STATISTICA B.6 K-139-08 ot 22.12.2008 0eCcCpOUHO

MS Office Project

Prof 2003 (ms|[1-1227-18 o1 08.10.2018 11.10.2021

KJIACCOB)

FAR Manager cB0OOTHO pacmpocTpansemoe [10 06eccpovHO

IIpodeccuonanbHblie 0a3bl JAHHBIX 1 MH(OPMAMOHHbIE CTIPABOYHbIE CHCTEMbI

Hassanue kypca

CcrlIKa

HanunonansHas HH(OPMAITMOHHO-aHATTUTHYECKAs
cucrema — Poccuiickuil MHIEKC HAyYHOTO LHUTHPOBAHUSA

(PUHLI)

URL:
https://elibrary.ru/project_risc.a

SP

ITouckoBass cucrema Axamemusi Google (Google
Scholar)

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

®denepanbHbIN 00pa3zoBaTelbHBIN nopran
OxonoMuka. Cormosiorusa. MeHe[HPKMEHT

http://ecsocman.hse.ru/

DnekTpoHHbIe pecypchl oubmmoreku MI'TY um. I'.H.

Hocosa

http://magtu.ru:8085/marc
web2/Default.asp

9 MarepuajJbHO-TeXHHYECKOE oO0ecledeHne TUCIUIINHBI (MOLYJIs1)
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MarepuanabHO-TEXHHUECKOE 00ecTieYeHHEe JUCUUIUINHBI BKIIOYACT:

- YyeOHble ayTUTOPHUH JUTS IPOBEACHUS MPAKTHUECKUX 3aHATHH, 3aHATUH JEKIIMOHHOTO
TUTA, TPYIIOBBIX ¥ WHIUBUAYAIBHBIX KOHCYIbTAIIMH, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM
arrectauuu. OcHaleHHe: MyJIbTUMEIUIHBIE CPEACTBA XpaHEHHUs, Nepeaydl U NpeCTaBICHUS
napopmanuu. Komrmiekc  MeToaudeckux — pa3paboTok  (pa3laTOYHOrO  Marepwaia u
METOJNYECKUX YKa3aHWUH) M\WJIM KOMIUICKC TECTOBBIX 3aJlaHUM JUIS TOATOTOBKU M MPOBEICHUS
IIPOMEXYTOUHBIX U PYOEIKHBIX KOHTPOJIEH.

- Ilomemenus pns  caMmocToATENbHOM  paboThl  oOydarommxcs. OcHamieHue:
nepcoHalibHbIe KoMIbloTepsl ¢ maketoM MS Office, Beixogom B MHTEpHET u ¢ IOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHTETA.

- [Iporpammusie cpeacrea: MS Windows (Ne nui. Microsoft Imagine Premium D-1227-
18 ot 08.10.2018 mo 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 pacpocTpaHsieMoe, 0eCCPOUHO;

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

- Ilomemenue s XpaHeHUS U TPOPHIAKTUYECKOTO OOCTYKUBaHHS Yy4eOHOTO
obopynoBanus. OcHamieHue: mkadbl Ui XpaHEHUS] YIeOHO-METOANIECKON JOKyMEHTAIINH.
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