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PaGouas nporpamma cocrasnena ma ochone ®roC BO no wanpasieHnio noarotosku 38.03.04

locynapersennoe u Mynmmmnanshoe YOPABJICHHE, VTBEPKIEHHOIO npukgsom MOuH P® ot 10. 12.
2014 r. Ne 1567.

PaBouas nmporpamma PaceMOTpend 1 ojodpena Ha 3acenaniu Kaenpu Botcweedt mamesamucu
«35 » ceutabps 2017 r., nporokon No 1. -

.~
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PaGouas nporpamma cocrasnena: CTapumii npenonasarens kad. Beicueit Matemariii

/ T.B. AGpamona /

Peuensent: nouent kad. INpnkaaauoii MATEMATHRY 1 HHPOPMATHEH, K.().-M.H.

_@'/ /JL.B. Caxupyosa /



JIner perneTpanun H3MeHeHHI U 0NO0THeHUI

METOAHYECKOM U MaTepuajlbHO-
TEXHUYECKOM 00€CIIeYeHUH JUCIIUILTHHEI

npotoxon Nel

ds. [Tonnuce
Ne Paznen Kparkoe coneprxanue Ne nmporokona el
I/ | mporpamMmel H3MEHEHHS/IOTIOTHEH s 3aceJaHus J
kadeapoit
Kadenpsr
1 5,6,7,8 AxTyanu3anus yae6HO-METOANYECKOTO 05.09.2018
obecnieyeHus npotoxos Nel W
2 8,9 AKTyanu3anus cBeeHuit 0 yue6Ho- 03.09.2019
METOMYECKOM H MaTepHATbHO- npoTokos Nel
TEXHHYECKOM 00ECTIeYeHUH JUCIUILTHHEI
3 8,9 AKTyanu3anus CBeIeHUH 0 yueGHo- 01.09.2020

1 eau ocBOeHNS AUCHUNIIMHBI (MOAYJIs)




Lenb ocBOEHMS AUCHUILINHBI «MaTeMaTHKa» COCTOMT B MOJYYEHUH CTyAEeHTaMH (pyHIa-
MEHTAJIBHBIX MaTEMaTUYECKUX 3HAHUU U NIPOYHBIX INPAKTUYECKUX HABBIKOB 10 UCIIOJIB30BAHUIO
METOJ0B MAaTeMaTU4ECKOI0 aHalIu3a Ul MCCIECIOBAaHUS MATEMATHYECKUX MOJEIEH TeX WU
MHBIX ITPOLIECCOB U SIBJICHUH, B TOM YHCJIE U DKOHOMUYECKUX, JUIS ITOJy4YEHUS aHATUTHYECKUX U
YUCJICHHBIX PELICHUN ITOCTaBICHHBIX 3a/1a4.

Jlis nocTrkeHUs OCTaBICHHON Lielu B Kypee «MaremaThKa» pelaroTes 3a1a4u:

- pa3BUTUSA JOTUYECKOTO U AIITOPUTMUYECKOTO PELLICHNUS;

- OBJIaJICHUSA OCHOBHBIMM METOJAMU UCCIICIOBAHNS U PELICHU MaTEMaTUYECKUX 3a/1a4;

- BBIpa0OTKY YMEHHUSI CaMOCTOSITEJIBHO PACIUIUPSTh MATEMaTU4YECKUE 3HAHUS U IIPOBO-
JUTh MAaTEMAaTUYECKUI aHAJIN3 DKOHOMUYECKUX 3a]1a4;

- UCIOJb30BaHUEC METOJ0B MAaTEMAaTHYECKOIO aHAIM3a M €r0 MOJEICH B NPAKTUYCCKOU
JESATEIIBHOCTH C IPUMEHEHUEM COBPEMEHHOM BBIYMCINTEIIBHON TEXHUKY;

- O3HAKOMHTH CTYJEHTOB C OCHOBHBIMH MAaT€MaTUYECKHMH METOJAMH M MOJACIISAIMM HC-
CJIEZIOBAHUS BEPOSATHOCTHBIX 3aKOHOMEPHOCTEH MaCCOBBIX OJJHOPOAHBIX CIIy4alHbBIX COOBITUH.

2 MecTo TUCHUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl
MOJATrOTOBKM 0akajiaBpa

Hucnurnnuna «Marematuka» BXoauT 0a3oByro yacte b1.5.09 maremarnueckoro u ecre-
CTBEHHOHAYYHOT'0 LIMKJIa JUCLUIUIMH 00pa30BaTeIbHOIO CTaHgapTa OaKanaspa.

Jlis u3yyeHus: AUCUMILIMHBI HEOOXO1MMBbI 3HaHUs (YMEHUs, BIaJeHUs), chopMUpOBaHHbBIE
B pe3yJIbTaTe U3YYEHUsS Kypca MaTeMaTUKU B 00bEME MPOrpaMMBbl CPEHEN MIKOJIBI.

Marematuka sIBJISIETCS MOIIHBIM CPEACTBOM DPEILEHUs NPUKIATHBIX 3a7ad, YHUBEpCallb-
HBIM $13bIKOM HAyKH, 3JIEMEHTOM 0011ei KyabTypbl. M3yueHne qucuuIuiMHeel 6a3upyercs Ha cie-
IYIOIIMX Kypcax: 3JIeMEHTapHasi MaTeMaTUKa U OCHOBBI JINHEHHOW anreopsl.

3 Komnerenuun o0yuaromerocsi, gopmupyemblie B pe3yJjibTaTe 0CBOCHUSI
AUCHHUILNIMHBI (MOAYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbrare ocBoeHus aucuuILIMHbL «MareMaTHkay oO0y4aromMics JOJDKEH 00anaTh
CJIEIYIOIIMMH KOMIIETECHIIUSAMMU:

Crpyk-

TYPHBIN
JJIEMEHT
KOMIIETEHIINHT

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OK —7 cnoco0HOCTBHIO K CAMOOPTraHU3ALMHM M CAMO0OPA30BAHMIO

3Hath — OCHOBHBIE OIIPENIECTICHUS U ITOHATHUS;

— OCHOBHBIE METOJBI AUDPepeHInaTbHOr0, MHTETPAIbHOTO UCUUCIICHUS U
MIPUMEHEHHUSI UX JJI PELICHUS 33]1a4 MaTEMaTH4YEeCKOTO aHAIN3a U MOJIENIeH
OKOHOMUYECKHX 33/1a4;

— OINpeJereHUs] OCHOBHBIX NOHATHH, HA3bIBAaTh UX CTPYKTYPHBIE XapaKTepH-
CTHUKH;

— OCHOBHBIE METObI UCCIIEAOBAHUS, UCIIOJIb3yEMbIE B MATEMATHUECKOM aHa-
JU3e;

YmeTb — BBLICJATH 3HAHUS TEX MOHATUH, KOTOpPBIE TPEeOYIOTCS AJS peIieHUs] MpH-
KJIagHBIX 3a]a4,

— 00cyxmarh cmocoOsl 3HPEKTUBHOTO pelIeHUs MPUKIIATHBIX 3a/1a4;

— pacno3HaBaTh 3 PeKTUBHOE penieHne oT Hedh(HEKTUBHOTO;

— OOBSCHATh M CTPOUTH MOJEIN YYEOHBIX MATEMaTHUYECKUX W YIpaBJICHYEC-
CKHX 3a/la4 U CTPOUTH TUITMYHBIC MOJICIIN y‘-Ie6HI>IX SKOHOMHYCCKUX 3a1a4,




Crpyx-

TYPHbII [Tnaaupyemblie pe3yiabTaThl O0y4eHUS
DJIEMEHT
KOMIIETEHIIUU
— IPUMEHATH METOABl MATEMATUYECKOTO aHAIM3a K PELICHUIO MPOCTEUIINX
3a1a4 9KOHOMHUYECKOT'O XapaKTepa,
— BBIICJATH 3HAHUS T€X MOHSATHUM, KOTOpble TPeOyrOTCs IUIsl pEelIeHUs Mpu-
KJIaJHBIX 3a/1ad4,
— KOPPEKTHO BBIPAXKATh U aPTYMEHTHPOBAHHO OOOCHOBBIBATH IMOJIOKCHHUS
MPEIMETHOM 00JIaCTH 3HAHMSI.
Brnazets |- crnocobamu 1eMOHCTpAMK YMEHHUS aHATM3UPOBATH CUTYAIHIO;

— METOAAMM MaTeMaTH4ECKOIr0 aHaJIM3a IIPU PELICHUH SKOHOMHUYECKUX 3a1a4
C NPUBJICYEHUEM MATEPUAJIOB JOIOJHUTEIBHOM JINTEPATYPHl U NHTEPHET pe-
CYPCOB;

— HaBBIKAMU U METOJIMKaMU 0000IIEHHsI pe3yIbTaTOB PELICHMs], IKCIIepU-
MEHTAJILHOH 1E€ATEIbHOCTH;

— cnoco0amMy OIIEHUBAHUS 3HAYMMOCTH M TPAKTUIECKON MPUTOTHOCTH TIOTY-
YEHHBIX PE3YJIbTATOB;

- HpO(beCCHOHaHBHBIM SA3BIKOM HpeI[MeTHOﬁ obnactu 3HaHUA,

— crmocobaMu COBCPHICHCTBOBAHUA HpO(l)eCCI/IOHaHBHBIX 3HaHUH H YMCHHﬁ
IIYTCM HCIIO0JIb3OBAHUA BO3MOKHOCTEH HH(bOpMaHHOHHOﬁ CpCbl.

AINK — 1 wucnojib30BaTh OCHOBHBbIE 3aKOHBI €CTECTBEHHOHAYYHBIX THCIHUILIAH B
npodeccCuoHATIBLHOM 1esITeJIbHOCTH

3HaTh

- OCHOBHBLIC OIIPCACIICHUSA U ITIOHATHUS

- CBA3b MCXKAY pas3IMYHbBIMU MATCMATHYCCKUMU O6”I)€KT3MI/I, OIIMChIBAOIITUMH
3KOHOMHYECKHUE NPOLECCHI,

- OCHOBHBIC MATCMATHYCCKUC MCTOAbI, MPUMCHACMBIC IJId pacd€Ta SKOHOMU-
YeCKHUX IOKa3aTelIell U aHalIn3a SKOHOMHUYECKUX IIPOLIECCOB,

- OCHOBHBIC MCTOABI UCCICAOBAHUS, UCIIOJIB3YEMBIC B MATCMATHUYCCKOM aHaJIU-
3¢€,

YMmern

- BOCIIPOM3BOJUTH OCHOBHBIE MaTEMATHUECKUE MOJIETIH;
- pacrio3HaBaThb MaTeMaTH4YeCKHE OOBEKTHI;

- pemiaTth 3aJaud NpPEAMETHOW OO0NacTH: pelaTh CTaHAAPTHBIE 3aJadd  I10
MPeJIOKEHHBIM METOJIaM U ajlropuTMaM, rpaguuecky WUTIOCTPUPOBAThH 3a7a-
9y,

- OLIEHUBATh JIOCTOBEPHOCTH MOJYYEHHOTO PEIICHNUS;

- BEIOUpATh ONTUMANIBHBINA METO/I;

- 3anMchIBaTh MaTE€MaTHYECKYIO0 TOCTAHOBKY 3aj/lad, MCIOJb3YEMBIX B Jallb-
HEHIIEM ITPH MOCTPOEHUM MaTEMaTUYECKUX MOJIETIEH,

Bnanets

- MAaTeMaTH4YECKUMH METOJaMH, MPHUMEHSEMBIMHU I PEIICHUS 3KOHOMMYE-
CKHUX (HCCIIEeI0BATENbCKUX) 3a1a4,;

- MaTeMaTHYeCKUM SI3bIKOM MpPEIMETHON 00JacTH: OCHOBHBIMH TE€PMHHAMHU,
MIOHATUSAMM, OIIPENCICHUAMU Pa3/IelIOB MATEMATHKUY,;

- OCHOBHBIMH CIOCOOAMHU NPEACTABICHUS MaTEeMAaTH4EeCKOH HHpOpMaun
(aHATUTHYECKUM, TPaQUIECKUM, CHMBOJIBHBIM);

- MaTeMaTU4YeCKUM S3bIKOM MPEAMETHOHW OOJIaCTH: 3alUChIBATh PE3YJbTaThl
POBEAEHHBIX HCCIIEIOBAHNHN B TEPMUHAX MPEIMETHOM 0071acTH.




4 CTpyKTYpa M coiepKaHue AU CHUIIIMHBI

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

— KOHTaKTHas pabota —8,6 akaj. 4acosB:
— ayauTopHas — 6 akaj. 4acos;
— BHeayauTOpHas — 2,6 akaj. 4acoB

— caMocTosTenpHas padora — 199 akaz. yacos;

— HOATOTOBKA K 3K3aMCHY — 8,7 aKaz. gaca

AyauTopHas
KOHTaKTHas paboTa
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1. Tlpenen u HeNpepbIBHOCTh (YHKLIUU
1.1. ®ynknusa. [Ipegen mnocnemoBarenbHo-| 1 5
crei. [Ipenen pynxmm. - IOATOTOBKA K IPAKTUYECKOMY
1.2. OcHOBHBIE HEOMPEAEIeHHOCTH. DKBUBa-| 1 5 3aHATHIO, JITK-1
JICHTHbIE OECKOHEYHO MaJIble PYHKIIMH. - cOCTaBJIeHHE Y4eOHOU KapThl 110 OK-7
1.3. IlepBblit 1 BTOpO# 3aMedarenbHble mpe-| 1 5 TeMe (KpaTkas CUCTeMaTH3alus YCTHBIN 0npoc
pi (158 U3YYEHHOTO0).
1.4. Knaccugukanus To4ek pa3pblBa. 1 5 - CaMOCTOSITEIbHOE U3YUYECHUE
y4eOHOI1 TuTeparypsl;
- pellIeHre COOTBETCTBYIOIINX
3aJa4 U3 KOHTPOJIBbHOM paboThI
Hroro no pazneay 1 20 KonrtponsHas pabora

2. luddepennmansHoe ucuucieHne QpyHk-
MY OJTHOW MEPEMEHHON




AynutopHas

KOHTaKTHasi paboTa
(B akaj. yacax)
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2.1. Monstue npousBogHoi dyukiuu. [Ipo-| 1 5 CamocTosrenbHas paboTa ¢ JIu-
M3BOJIHAS CIIOKHBIX ()YHKIIMA. TE€paTypoil — KOHCIIEKT pa3jena
«3amaun, NPUBOASAIIUE K MOHS- JIIK-1
THIO IIPOU3BOTHON», OK-7
- IOJITOTOBKA K NMPAKTHYECKOMY
3aHSTHIO,
- COCTaBJICHHUE y4eOHOU KapThl YcTHbIi onpoc
«IIponsBonHas».
2.2. Jlorapudmuueckoe muddepenuupona-| 1 5 - TIOATOTOBKA K TPAKTUYECKOMY
Hue. HesiBHO 3afaHHas GyHKIuS. 3aHATHIO,
2.3. ®OyHKuus, 3aJaHHas napaMmerpuyecku.| 1 5 - COCTaBJIeHHE Y4eOHOW KapThbl JIIK-1
IIpaBuna Jlonurans. «IIpounsBonHas», OK-7
2.4. UccnenoBanue (yHKIMU U mocTtpoeHue| 1 10 - pelIeHHe COOTBETCTBYIOIIUX
rpaduxka. 3aJa4 U3 KOHTPOJIBbHOM paboThl
Hroro no paszneny 2 25 KonrtponsHas pabora
3. HeonpeneneHHslii MHTETpal
3.1. CpoiictBa unterpupoBanus. Hemocpen- | 1 5 - IOJArOTOBKAa K IPAaKTHYECKOMY
CTBEHHOE MHTETPUPOBAHUE. 3aHSTHIO,
3.2. Meron 3aMeHbI IEPEMEHHOM. 1 5 - pEIIEHHE COOTBETCTBYIOIIUX YcTHBIN onpoc JTIK-1
3a/1a4 U3 KOHTPOJBHOU paboTHl, OK-7
3.3. MeTros MHTErpUPOBAHUS 110 YACTSM. 1 5 - cocTaBJIeHHE yueOHOM KapThl




AynutopHas

KOHTaKTHasi paboTa
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3.4. UnTerpupoBaHue paloHaIbHbBIX PO- 1 5 «MeTo1bl HHTETPUPOBAHUS
oeit
Htoro no pazneny 3 20 KonTponbras pabora
4. OnpeneneHHbI UHTETpal
4.1. CBoiicTBa onpeIe]ICHHOI 0 UHTErpaa. 1 5 - HOJrOTOBKAa K IPaKTHYECKOMY
dopmyna Herotona — Jleitbuuia 3aHSITHUIO,
4.2. MeTon MoACTaHOBKU Y UHTErpupoBanue | 1 15 - pEmeHue COOTBETCTBYIOIIMX JITK-1
10 YaCTsIM OMPEJICTICHHBIX HHTErPaoB 3aJa4 U3 KOHTPOJIbHOM palboThI, YcTHBIN ompoc OK-7
4.3. HecobcTBeHHBIE MHTETPAJIbl BTOPOTO 1 5 - COCTaBJICHHE Y4eOHOM KapThbl
pona «[Ipunoxenuss  ONpPenEIEHHOrO
WHTErpaa
Hroro no pazneny 4 25 KonTponbnas pabota
5. KommuiekcHsle uncia - IOATOTOBKA K YCTHOMY OIIpPOCY,
5.1. OcHoBHble mnoHATusA. ['eomerpuueckoe| 1 1 10 - MOATOTOBKA K MPAKTUYECKOMY
M300pakeHNe KOMIUIEKCHBIX Yrcen. Dopmbl 3aHSTHIO;
3aMUCH KOMILIEKCHBIX YMCEIL. - PENIEHUE COOTBETCTBYIOIINX VYcTHbIi onpoc JIK-1
5.2. JleiicTBuUs HaJl KOMIUIEKCHBIMU uncaamu | 1 10 3aJa4 U3 KOHTPOJIBbHOM paboThI. OK-7
Hroro no paszneay 5 1 20 KonrtponsHas pabora

6. q)yHKI_II/II/I HCCKOJIbKHUX NCPEMCHHBIX
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6.1. Yacrasle npousBoanble. [lomHbni aud-| 1 1 5 - TOJTOTOBKAa K MPaKTHYECKOMY
dbepeHnman 3aHSITHIO,
6.2. KacarenpHas 1 HOpMaib K moBepxHoctu | 1 10 - pelleHHe COOTBETCTBYIOLIUX YcTHbI onpoc JIIK-1
3a/1a4 U3 KOHTPOJIBHOU paboTHl, OK-7
6.3. 3KCTpeMyM (bYHKIII/II/I ABYX IIEPEMCHHBIX 1 1 9 - COCTAaBJIECHHUE yqe6H0]71 KapTel
«DHII»
HTtoro no pazneny 6 1 1 24 KonTponbras pabota
7. NuddepeHunanbHpie YpaBHEHHS TIEPBOTO
MOpsIIKa
7.1. YpaBHeHus C pazAensromMMucs mnepe-| 1 1 10 - MOJArOTOBKA K IMPAKTUYECKOMY
MEHHBIMH 3aHATHIO,
7.2. Jluneitnsle auddepeHumanbHble ypa-| 1 15 - IOJrOTOBKA K YCTHOMY OIPOCY, JIIK-1
HEHUs - CcOCTaBJeHHME Y4YeOHOH KapThl YcTHBIN onpoc OK-7
«/1Y mepBoro mopsiaka: THIBI U
METO/IbI PELLICHUS,
- pelIeHHe COOTBETCTBYIOIIUX
3aJa4 U3 KOHTPOJIBbHOM paboThI.
Hroro no pazneny 7 1 25 Kontponbnas padota
8. DneMeHTHI IMHEWHOH alreOphl: MaTPHIIHI,
OIpENIeJINTENN, CUCTEMbl JIMHEWHBIX anreo-
pandeCcKUX ypaBHEHUI
8.1. MaTpuubl ¥ JeHCTBUS HAaJl HUIMU 1 1 10 - IOJArOTOBKAa K IPAaKTHYECKOMY
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8.2. OnpenenuTeny U crocoObl UX BeuuCie-| 1 10 3aHATHIO,
HUS - IOATOTOBKA K YCTHOMY OIIPOCY, JIIK-1
8.3. O0parnas marpuna. Pemenue cucrem c| 1 10 - pElIeHHE COOTBETCTBYIOIIUX YcTHbIN onpoc OK-7
MIOMOIIBI0 00PAaTHON MaTPHIIbI 3aJa4 U3 KOHTPOJIBHOM pabOoTHI.
8.4. ®opmynsl Kpamepa. Meron "aycca 1 1 20
Hroro no paszneny 8 1 1 30 KonrponsHas pabora
Hroro no kypcey 2 4 199 JK3aMeH
HToro mo nucuuniuHe 2 4 199 JK3aMeH
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5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTpUBAEeT MCIOJIb30BaHUE B y4EOHOM
npoliecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEIACHUS 3aHATUH B COUETAHUH C BHEAYIUTOP-
HOM paboToii ¢ 1enbio (OPMUPOBAHUS U PA3BUTHUS TPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIINXCA.
Cornacto 1. 34 Ilopsnka opranu3aluy U OCYIIECTBICHUS AEATEIBLHOCTH 1O 00pa30BaTEIbHBIM
nmporpammamM OakajiaBpuara BeIciiero oopa3zoBanus (yTB. npukazom MOuH PO ot 05.04.2017 1.
Ne 301), npu npoBeneHNN Y4eOHBIX 3aHATHI 00ECTIEUMBACTCS Pa3BUTHE y 00YJArOIIUXCS HABbI-
KOB KOMaHJTHOM paOOThl, MEXXJIMYHOCTHOW KOMMYHUKAIIUU, IPUHATHS PELICHUN, TUIEPCKUX Ka-
YeCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPpOo(ecCHOHATBHON NesITeIbHOCTH
BBIITYCKHUKOB U MOTPEOHOCTEH paboTonarenei.

BriOupas Ty uiu MHYI0 TEXHOJIOTHIO paboThl ¢ 00y4JaroIIMMHUCS, HEOOXOIMMO UMETh B BU-
Iy, 4T0 Haubonbliero 3pdexTa OT ee NPUMEHEHUSI MOXKHO JOCTUYb, €CJIM YYUTHIBATh LEIH 00-
pa3oBaHusl, Ha pean3aluI0 KOTOPBIX JOJDKHA OBITh HamlpaBjieHa n3Oupaemasi TEXHOJIOTHs, CO-
Jep>KaHue, KOTOPOe MPEACTOUT IMepeaaTh O0ydJarouuMcs ¢ ee IMOMOIIBI0, a TaKXKe YCIOBUS, B
KOTOPBIX OHA OYZIET HCIIOJIb30BaThCS.

B narieii paboTe MbI HCTIOJIB3YEM CIEeaYIOIIee.

1. Tpaouyuonnvie obpazoeamenvuvie mexnonocuu. Opranuzanus o0pa3oBaTEILHOTO MPO-
1ecca, npeanoiaraeT npsMyro TPaHCIALUIO 3HAHUN OT MpernojaBaTelis K CTYACHTY (IIpeuMyIiie-
CTBEHHO HAa OCHOBE OOBSICHUTEIHHO-WILTIOCTPATHUBHBIX METOAOB OOy4YeHHsI). YueOHas AesTeNb-
HOCTb CTYyJIEHTa HOCUT B TAKUX YCIOBHSX, KaK MPABUIIO, PEIIPOTYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI:

- uH(GOPMAIIMOHHAS JIEKIUS — MOCIIeI0BATEIbHOE U3II0KEHNE MaTepralia B TUCIUILUIMHAD-
HOU JIOTHKE, OCYIIECTBIISIEMOE MMPEUMYIIECTBEHHO BepOATLHBIMU CPEICTBAMH.

- cemunap (3amurta PI'P) — Gecena mpenopaBatenss U CTyIEHTOB, OOCYKIEHHE 3apaHee
MOJTOTOBJICHHBIX COOOIICHHUH 10 Ka)XXIOMY BOIIPOCY IUIaHA 3aHSATHUS C €AMHBIM JJIsl BCEX Ieped-
HEM PEeKOMEHAYeMOH 00s13aTeTbHON U IOTIOJIHUTEIBHOM JINTepaTyphbl.

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

2. Texnonocuu npobaemnozo obyuenus. Opranusanus o0pa3oBaTeILHOTO Mpolecca mpe/l-
[0JIaraeT MOCTAaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE y4EOHBIX MPOOJIEMHBIX CUTYaIMi 1Jis
CTHMYJIMPOBAHUSI aKTUBHOW MTO3HABATEIBHON JESTEIPHOCTH CTY/ICHTOB.

@DopMbl yUeOHbBIX 3aHATHIA:

- IpoOJIeMHast JIEKIIUS — M3JI0KEHUE MaTepualia, Mpe/osararomnee IoCTaHOBKY po0Iem-
HBIX ¥ INCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3INYHBIX HAYYHBIX I1OX0JI0B, aBTOPCKUE KOM-
MEHTapHH, CBSI3aHHBIE C PA3IIMIHBIMHA MOJICIISIMUA HHTEPIIPETALINHN U3Y9aeMOr0 MaTepHara.

- JIEKIUs «BJIBOeM» (OMHapHas JIEeKIMs) — U3JI0KEHHEe MaTepuaia B popMe Tualoru4ecko-
ro OOWIeHWs ABYX CTYACHTOB (3apaHee MOJITrOTOBHMBIIMXCS) WM CTYACHTA W TPETNOAaBaTEINs
(HampuMep, PEeKOHCTPYKIIMS AUAJIOra UCTOPHUUECKUX JIMYHOCTEH — CBUETENENH OTKPBITUS KaKo-
ro-1mb0 HaydHOTO (DaKTa; «yUYEHOTO» U «IIPAKTHKA» M T.]I.).

- TIPaKTUYECKOe 3aHATHE B (DopMe MPAKTHKyMa — OpTaHU3alus yueOHOW paboThl, HAMpaB-
JIeHHasl Ha pellleHne KOMIUJIEKCHOM y4eOHO-TI03HaBaTeIbHOM 3ajaun, TpeOyronie oT cTyaeHTa
MPUMEHEHUS KaK HAy9HO-TEOPETHUECKUX 3HAHUM, TaK U IPAKTHUECKUX HABBIKOB.

- caMOCTOsITeNTbHAs padoTa (C KOHCYJIbTAIIMSAMH TPEToaBaTeNs) Ha OCHOBE KeMCc-MeToa —
o0y4yeHHe B KOHTEKCTE MOJEIUPYEMOI CUTYalluu, BOCIIPOU3BOISAIIEH peaabHble YCIOBHUs Hayd-
HOU, IPOU3BOJCTBEHHOM. OOy4JaronIrecs J0KHBI TPOAaHATTU3UPOBATh CUTYAITHIO, pa300paThes B
CYTH TNIpo0JieM, MPeUIOKUTh BO3MOXKHbIE PElIeHUs: U BbIOpaTh Jyuniee u3 HUX. Kelcel 6a3upy-
IOTCSl Ha PeaTbHOM (DAKTHYIECKOM MaTepHae WA )Ke TPUOIKEHBI K peallbHOW CUTYaIIHH.

3. Texnonozuu npoekmnozo obyuenus. OOpa3zoBaTENbHBII MPOLECC TOCTPOCH B COOTBET-
CTBUU C aJTOPUTMOM IOATAHOTO PELIeHUs MPOOJEeMHON 3aJauMd WM BBIIOJHEHHUS Y4eOHOTro
3aganus. [IpoekT mpeanosaraeT COBMECTHYIO y4eOHO-ITO3HABATEIbHYIO JNESATEILHOCTh IPYIIIIBI
CTYJEHTOB, HAINlPaBJICHHYIO Ha BBIPAOOTKY KOHIEMIIMH, YCTAaHOBJIEHUE LieNel u 3amad, Gopmy-
JHUPOBKY OKUIAEMBIX PE3YJIbTATOB, ONPEACICHUE MPUHIUIIOB U METOJUK PEIIEHUs IMOCTaBIICH-
HBIX 3aJ1a4, IJITAHUPOBAaHUE X0Ja pabOThI, MOUCK JOCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB, MTO3TaI-
HYIO peajH3alMio MJaHa padoThl, MPE3EHTAIMI0 Pe3yIbTaTOB pabOThI, UX OCMBICIIEHHE U pe-
¢nexcuto. [IpuMeHnsieTcss B OCHOBHOM JUIsI TEPEX0/1a KOMIIETEHIIMH Ha YPOBEHb BJIaJICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMHU B 00pa30BaTEIbHOMN NESATEILHOCTH MTPOEKTOB:



HUccrnedosamenvckuili npoekm — CTpyKTypa mpuOImKeHa K (opMary HayqdHOTO HCCIIE0Ba-
HUA (I0Ka3aTEIhCTBO aKTYATbHOCTH TEMBI, OTIPEICIICHUE HAYYHOU TPOOJIEMBI, MpeaMeTa U 00b-
€KTa MCCIeI0BaHus, LIeJIed U 3a1a4, METOI0B, HCTOYHNKOB, BBIABIIKEHIE THIIOTE3EI, 0000IIEHNE
pE3yNbTaTOB, BBIBOJBI, 0003HAUCHUE HOBBIX IpoOseM). PesynpraTom siBisieTcss yuyeOHas 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 uyncna «[lu» m T.1.); «MaTeMaTHYecKas» 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 BBIPAKECHHOMN
IBPUCTUYECKON HAIMPABICHHOCTHIO (MIOUCK, OTOOP M CHCTEMAaTH3aIusl HHPOPMAIIMH O KaKOM-TO
00BEKTE, 03HAKOMJICHHE YYaCTHUKOB MIPOEKTA C ATOW MH(POpMAIIHEH, ee aHAIM3 U 0000IICHUE H,
HAKOHEII, MPE3CHTAIIU 110 MPAKTUIECKOMY TPUIIOKEHHIO).

4. UnghopmayuonHo-KOMMYyHUKAYUOHHbIE 0OpazosamenvHule mexHoao2uu. OpraHu3anus
00pa3oBaTeNbHOI0 MpOoIecca ¢ MPUMEHEHUEM CIICIIHAIU3UPOBAHHBIX MTPOTPAMMHBIX CPEJl U TeX-
HUYECKUX cpencTB paboTel ¢ mHbopmanuen (MHGOPMaLMOHHYIO cpeny yHuBepcutera MO-
Oo1YC MOODLE).

@opmbl  y4eOHBIX 3aHATUH C HCIONB30BaHHEM HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anus — HU3JI0KEHUE COJIEP)KaHUS COMPOBOXKIAETCS Mpe3eHTauuen (xae-
MOHCTpAIMeil yueOHbIX MaTepUaJIOB, MIPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMaX, B T.U.
WTIOCTPATUBHBIX, IpapUUECKUX, ayIH0- U BUJICOMATEPHAIIOB).

[TpakTrdeckoe 3aHsATHE B (pOpME MPE3CHTAIIUN — MPEJCTABICHUE PE3yIbTaTOB MPOSKTHON
WJIM UCCIIEIOBATEILCKOM ACATEIbHOCTH C HCIOJb30BAHUEM CIICIUATU3UPOBAHHBIX MPOTrpaMM-
HBIX CPEJ.

6 YueGHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

Bonpocsl 11 ycTHOr0 onpoca
JInHeiiHas1, BEeKTOPHAA ajaredpa, aHaJIUTHYEeCKasi TeOMeTpHs
Marpunel. Buaer matpun. [{elicTBus Hax MaTpUIAMH.
Omnpenenurens. OnpeneneHue, CBONCTBA ONPEAETUTENS.
Hesbipoxnennas matpuna. ObpaTtHas matpuna. Panr matpunsl.
CucreMsl nuHeHbIX ypaBHeHUNH. OcHOBHBIE NIOHATUA. CoBMecTHOCTE CJIAY.
Pemenne HeBBIPOKIEHHBIX JIMHEWHBIX cucTeM. @opmynsl Kpamepa. MaTtpudHslii MeTO.
Pewenne cucreM nuHENHBIX ypaBHEHUN MeTonoM I aycca.
CucTtembl TMHENHBIX OJHOPOIHBIX YPaBHEHHM.
Bexkropsl. JIuneitnble onepanuu Haa Bekropamu. [Ipoeknus Bekropa Ha ocb. Monynb BEKTO-
pa. Hampasinsronire KOCUHYCHI.
9. CkansipHOE IPOM3BEIEHUE BEKTOPOB, €ro CBOMCTBA. [IpuiioxkeHus cKansgpHOro Npou3BeIeHus
B reOMeTpuH, (U3HKE.
10. VYpaBHeHus MpsiMOil Ha TIIOCKOCTH.

N~ WNE

MaremMaTH4YeCKHH AaHAJIH3

11. TlocnenoBaTtenpHOCTH. [Ipenen mocaen0BaTeIbHOCTH.

12. ®ynkuus. Cnocobsl 3aaanus. O6nacts onpeaeneHus. OCHOBHBIE dJIEMEHTapHbIe (QYHKIIMH,
WX CBOMCTBA, TpauKH.

13. Ilpenen ¢pynkuuu B Touke. [Ipenen Gpynkuuu B 6eckoneunoct. OTHOCTOPOHHUE MTPEIEbI.

14. beckoHeuHO MaJible U OECKOHEYHO OoJibie QYHKINH, CBSA3b MeX Ty HUMHU. CBOlcTBa Oec-
KOHEYHO MaJIbIX (PyHKLIUH.

15. Teopemsl 0 peaenax. PackpbiTie HEOMpeIeICHHOCTEH.

16. 3ameuarenbHbBIC TPEICITHL.

12



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.

CpaBHeHUEe 0€CKOHEYHO MaJbIX (PYHKIMI. DKBUBaJICHTHbIE OECKOHEYHO MaJble (DYHKIUH U

OCHOBHBIE T€OPEMBI O HUX. [I[puMeHeHNe K BBIYNCIIEHUIO TIPEETIOB.

HenpepsiBHOCTh QyHKIIMHU B TOuKe. TOUKH pa3pbiBa U UX KIacCUPUKAIHSL.

OcHOBHBIE TEOPEMBI 0 HENPEPbIBHBIX PyHKIUAX. CBOMCTBA (PYHKIMI HENTPEPBIBHBIX HA OT-

peske.

[TpousBoHas pyHKIUH, €€ TeOMETPUYECKUN U (PU3MUECKUI CMBICI.

YpaBHEHUS KacaTeNbHON U HOpMaiH K KpuBoil. nddepenuupyemMocts QyHKIMH B TOUKE.

[Tpon3BoiHast CyMMBbI, pa3HOCTH, IIPOU3BEACHUS, YaCTHOTO QpyHKIMii. [Ipon3BoaHas crnox-

HOU U 0OpatHoil pynkmii. Jlorapudmuueckoe nupdepeHupoBaHue.

[Tpon3BoiHBIE BBICHIUX MOPSAIKOB.

Huddepennman pynxmun. 'eomerpuyeckuii cmbicn quddepennuana. OCHOBHbIE TEOPEMBI

o nuddepeHmanax.

[Tpumenenue nuddepenmana K pUOTMKEHHBIM BEIYHCICHHUSM.

OcHoBHBIE TeOpeMbl AuddepeHranbHoro ucunciaenus: Poms, Jlarpanxa u Komm.

IIpaBuno Jlonurans.

VYci1oBust MOHOTOHHOCTH QYHKIUI. DKkcTpeMyMbl pyHKLuH. HeoOxoaumoe 1 1ocTaTouHoe

YCIIOBUS IKCTpEMyMa (PYHKIIUH.

HauOonpIiee 1 HauMeHblee 3Ha4eHNs1 (YHKLUU HAa OTPE3KeE.

Bemykinocts rpaduka ¢pynkuun. Touku neperunbda. Heo6xoanmoe n 10cTaTouyHOE YCIOBUS

TOYEK meperuoa.

AcumnToTsl rpaduka QyHKIHN.

[ToHsiTHE HeolpeNeNeHHOr0 MHTErpana, ero cBoicTBa. Tabinia OCHOBHBIX HEOIpEeNEH-
HBIX UHTETPAJIOB.

MeTobl HHTErpUPOBaHUS (3aMEHA IEPEMEHHON U MHTErPUPOBAHUE IO YACTSIM).

WHTerpupoBanne KBaIpaTHBIX TPEXWICHOB. MHTerpupoBaHue JIpoOHO-pAIIOHAIBHBIX
GbyHKIHIA.

OrnpezenieHre ONMpeneNIeHHOr0 WHTErpajia, ero CBOMCTBA, T€OMETPUYECKUN U (U3HUECKUI
CMBICIL.

Boruncnenue onpenenennoro unrerpaia. ®opmyna Hetorona-Jlelionuna. aTerpupoBanue
MOJICTAHOBKOM, MHTErpUpPOBAHUE MO YaCTsAM. VHTErpupoBaHHE UYETHBIX M HEUYETHBIX
(GYHKINH B CHMMETPUYHBIX TIpezernax.

[TpunoxeHus onpeneNeHHOro HHTErpana B 3JKOHOMHUKE.

HecoOcTBeHHbIE HHTETPAIBI.

Onpenenenne GyHKINN HECKOIBKUX NepeMeHHbIX. O0nacTh ornpeieneHus. 3aMKHYThIE U
OTKpHBITHIE 007acTu. CriocoObl 3a1aHus.

YacTHble MTPOU3BOAHbBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUYECKUNA CMBICII.

JuddepernurpyeMocTs 1 MoNHbIN auddepenman GyHKIUNT HECKOJIbKUX IEPEMEHHBIX.

[Tpon3BoiHAs CIOXKHON (QYHKIIMU HECKOJIBKUX MepeMeHHbIX. [loHas npousBoaHas.

OkcrpeMyM (QYHKITHH IBYX MepeMeHHBIX. Heo0X0oanMbIe U TOCTaTOYHBIE YCIIOBHSI SKCTpe-
MyMa.

VY c0BHBIN 3KCTpeMyM (PYHKINU ABYX EPEMEHHBIX.

Haubounbiiee n HanMeHblee 3Ha4YeHUs (PYHKIMU JABYX NEPEMEHHBIX B OTPaHUYEHHOMU 3a-
MKHYTOH 00J1acTH.

Teopust BeposiTHOCTEH

46. OCHOBHBbIE MTOHATHUS TEOPUU BEPOSITHOCTEHN: HCIIBITAHUE, COOBITHE, BEPOSATHOCTH COOBITHSL.
47. lleiicTBus HaJ cOOBITUAMU. AnreOpa COOBITHIA.

48. TeopeMbl CIOXKEHUS U YMHOXKEHHS BEPOSTHOCTEH.

49. ®opmyna noaHOM BeposTHocTH. Dopmyia beiieca.

50. [NocnenoBaTenbHOCTh HE3aBUCUMBIX UcTIbITaHUu. Popmyna bepHymmu.

51. CnyuaiiHple BEJTUYHHBI, UX BUJIBI.

IIpumepHbIe 321aHUA KOHTPOJIbLHOH padoThI
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«IIpenen u HenmpepLIBHOCTL QYHKIMIDY

1. BoruucanTh npegeJ:

X2 —5x+1 _ 5x-10 x* —5Xx+6
a) lim=—————; 6) B) lim———;
X 3X+7 \/3x ~2’ x>e 33X +7X

. 5x-10 . 2Ux> =5Vx® +2
) lim——— ) lim
x22 X5 —=X-=2 X0

\/_+3x2

«IIpousBoaHas»

3ananmue 1. Haiinure npon3BoHbIC TaHHBIX (DYHKITUI.
In x
a)y=

Ji+x2

6)y? =e x> +3x* +6x+86,
6‘) y = (1+X2)arccosx

3aganue 2. Bprunciaure npuOIMKEHHO C NPUMEHEHHEM MPOW3BOJHONW 3HAYCHUE
dyukuan y =x? —2x+4 npu x =3002.

3az[a1me 3. Beruncaure Ipeacii, UCIOJIb3yA IIPpaBUJIO Jlonurans.

. tgx — x
jim X=X
« = 0 SINX—X

sin 5x
e) lim—;
x—>0 X

«HeonpeneneHHbIH HHTErpany

1. HaiiTu uHTerpa:
x* +x? —6x
a) J.—

NG dx; 0) J.9X+7 B) Iezx_adx;
2X+5 dx
v [(2+5x) dx; ﬂ)j . 3)(X+1 X; Ic0522x;
x) J23X4+5dx; 3) j( ——+4cosxjdx
X +2Xx+3

«OnpeneneHHbI HHTErpaI»

1. BbIYHCIUTH HHTErPaJ:

a) J—_de; 6) I(x +1)In xdx ; B)]szin xdx; r) fxzcosxdx;
\/; 0 0
F Inx ¢ odx 2. 2 e p X
'1[ e) Jxln“x’ xK) {smx-cos xdx; 3)£(x—1)e dx

1) Ixi/ﬁdx; K) _[ v
. _

2. HaiiTu muiomaab (purypbl, orpaHu4eHHoi rpadpukamu GpyHKuuii
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3
X
y=X, X=2; 0) x=y, y=?,x20.

«DHII»

1. BoluncuTh TpUbIIKEHHOE 3HaueHne QYHKIMK U = X° + XyZ + 2° B TOUKe
B(1,05;1,95;0,96)
2. Haiitu Hau6onbInee n HanMeHbree 3Havenus Gyakmun f (X, y) = x* +2y? —5xy
B 00J1aCTH, 3aJIaHHOM CUCTEMOW HEPABEHCTB X > -1y > -1 Xx+y <1.
3. CocTaBUTh ypaBHEHHE IMHUH ypOBHA i GyHKIHH U = X° +4y® +4x +4y; C=13,
B Touke A(L-2).

«Matpunbl. Onpeaenureaun. CucTeMbD»

3aganue 1. Pemiute MaTpuuHoe ypaBHEHHE (A— B)- X =C?+D,rze
3 -5 1 -5 1 0 1 -
A= ,B= ,C= ,D= .
1 1 1 5 5 2 0 1
X, +2X, +4x, =31
3aganme 2. Pemure cucremy §5X + X, +2X, = 20,
3X =X, + X, =9.
a) mo ¢popmynam Kpamepa;

6) metozom ["aycca;
B) C TIOMOIIBIO OOPATHOM MAaTPHUIIHI.

3ananue 3. Mccnenyiite cucTeMbl HA COBMECTHOCTD, B CIIydae COBMECTHOCTH, HAMIH-
T€ PEILECHUE, CAEIANTE IPOBEPKY.
2X =X, +3X, — X, =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, +3X, +2X, =0.

le/lMepH])Ie 3alaHUA 1JIA IMIOATOTOBKH K IPAKTUYCCKUM 3aHATUAM

«Ipeneabi»
Beraucnure npenenst ¢yHKIH:
4 2 2

1 lim X ¥ 8. 2. fim_— X ~X=2 .

x>0 7X +9X x>-12X7 = X" —X+2
3. i VI+2x -3 4. lim In(L+sin 4x);

o4 \x -2 x>0 el _]

3

5. lim (\/x+2—\/§); 6. "m_x7+1;

i o>-1sin(x +1
7. |im(2X_1j ; 8. lim x-In(1+gj.

xoe\ 2X +1 X—>+0 X

1
9. Uccnenyiite Ha HenmpepbiBHOCTL Gynkuuio f(x)=25* B Toukax x, =3 u x, =5. Cre-
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JIAalTe CXeMaTUYECKUI YePTEK.

10.

10. Haiinure Touku paspeiBa pyHkiuu. Caenaite ueprex.

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

«Heonpeue.neﬂﬂble HHTErpajabD»
X

4‘xz

/
J- 244 1+xz
=V
=

Vi+x?
1+are tgx

1+x2
x+In® x

[ cos s 4x sin5x dx

[ xIn (22 + 1)dx

J‘ (2x—5) dx
4x? +8x—21

J- x44x—4a
(x2+1)(x-2)

J- 1+3sinx dx

l+cosx

J'*-.-'m dx

=

«®@HID»
1. Haiitu z;,z’y,ecnn2x+y2+22 =e”
2. Borumciuts npubmmkéaHoe 3HaueHne GyHkuun Z =+/X° +5e” B Touke B (2,03:0,02).

3. Haiitu sxeTpemyM GyHKIMK Z = X +4X— 27y +y°

«Marpunpl. Onpenenurenu. CucreMmbny

1. Haiitu matpuny X. [IpoBepuTh NpaBUIBHOCTh PEUICHUS IOACTAHOBKON HaileHHOMH
MaTpHIbl B HICXOJHOE YPABHEHUE.
2C+3X =2X—-A-B", ecm

21 -2 1 0
-1 1 -2

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

3 2 -1 1 1

2. Pemmth cucremMy JTMHEHHBIX YpaBHEHUN TPEMs CIIOCOOAMMU:
- o (hopmynam Kpamepa,
- MATPUYHBIM METOJIOM (C IIOMOIIBI0 0OpaTHON MaTPHIIBI),
- meToaoM [aycca.
4x) + x5 +4x3 =-2;
Xy + Xy +2x3 =1
2x; —Xp +2x3 = 4.
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3. Pemuth cucremsl ypaBHeHU# MeTonoMm ["aycca, caenaTh BBIBOA O COBMECTHOCTU. B He-

OTpe/ieNIeHHBIX CUCTeMax HalTH oOlee U YaCTHOE pelIeHUE U CIeNaTh MPOBEPKY.

X; +2xy +4x5 —3x, =0,
3x; +5x, +6x53 —4x, =0;
3x; +8xy + 24x3 —19x, =0;
4x; +5x, —2x5 +3x, =0.

3xy +2xy —x3 —x4 =1,
a) 3x1 +2x2 + 2X3 +3.)C4 :1, 6)
6xl +4x2 +)C3 + ZX4 =2.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeeHHsI IPOMEKYTOYHOM aTTeCTAlMHU

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

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCcTBA
KOMIETEHINH
OK - 7 cnoco0HOCTBIO cOOpaThb M NPOAHAJIM3HPOBATH MCXO/AHbIE JaHHbIE, He00XOAMMBbIe JJIfl pacyeTa 3KOHOMHYECKHX M COLHMAJIbHO-

IKOHOMHYECKHX MOKA3aTe/ell, XapaKTepU3YIIHUX 1eATeJIbHOCTh X03SIiCTBYIOIIHNX CY0ObEKTOB

3HaTh

OCHOBHBIE OIIPENIEIICHUS U ITIOHATHUS,
OCHOBHBIE MeTOIbI U pepeHnnanbHoTO,

HHTCIrpajIbHOI'O UCUUCIICHUSA W MPHUMCHCHUS
HUX I pCIICHUS 3aaa49 MaTCMAaTUYICCKOI'O aHa-
Jn3a " MOI[CJICﬁ 3KOHOMMYCCKUX 3a1a4,

OIIpEACIICHUA OCHOBHBIX HOHHTHﬁ, Ha3bI-

BAET UX CTPYKTYPHBIE XapaKTEPUCTUKU;
OCHOBHBIE METO/Ibl UCCIIEI0BAaHNS, UCTIOJIb3Y-
€Mbl€ B MaTEMaTUYECKOM aHAJIN3E,

10.

11.
12.

Yucioas Mociae10BaTebHOCTD U ee npeien. CBOKWCTBA CXOASIIMXCA MTOCIE10BaTENb-
HOCTEM.

Oyukuus ogHoi nepeMenHoi. [Ipenen pyHkuuu B Touke U OECKOHEYHOCTHU. Y CIIOBUE
cyiiecTBoBaHus npenena. OQHOCTOPOHHHE MPEEIbI.

Bbeckoneuno manbie 1 6eckoHEeUHO Ooubliue (GYyHKIMH U UX CBOMCTBA. Teopema o CBs-
34 npezena U 0eckoHeuHO Majioi. [1epBbliii U BTOpOIi 3aMeuaTeNIbHbIE IPEAEIIbL.
HenpepriBHOCTh dyHKITNHN B Touke. CBOMCTBa (PyHKIIMH, HEMPEPHIBHBIX B Touke. Tou-
KM pa3pbiBa QYHKIUN U UX KIacCUPUKAIUS.

[IpousBogHas. MexaHU4YeCKHM, TEOMETPUUECKUA U SIKOHOMUYECKUH CMBICIT TPOU3BOI-
HOH. CBsI3b HENpepPhIBHOCTHU U U pepeHupyeMocTy GyHKIUH.

Huddepennnan GyHKINH, €ro CBOMCTBA U MPUMEHEHNE B TPUOIMKEHHBIX BBIUUCIIE-
HUSIX.

[IpaBumno Jlonurans u ero NpUMEHEHHE ISl BBIYUCICHUS MPEEIIOB.

MOoOHOTOHHOCTH QPyHKIMH. JloCTaTOYHOE yCIIOBUE BO3pACTAaHUS U YOBbIBaHUS (DYHKIINU.
OkcrpemyM pyHknu. Heo6Xxoamumoe u 10CTaTOYHOE YCIOBHUS CYIIECTBOBAHUS TOYEK
JKCTpEMyMa.

BreimykiiocTs, BOTHYTOCTh (pyHKIIUU. J[OCTAaTOYHOE YCIOBHE BBIMTYKIOCTH U BOTHYTOCTH
¢bynkumun. Toukn nepernda. HeoOxoammoe U 10CTaTOYHOE YCIOBHS CYIIIECTBOBAHMS
TOYEK Ieperuda.

AcumnToThl Tpaduka (YHKIHH: BEPTUKAIbHBIC, TOPU3OHTAIHHBIE W HAKJIOHHBIC
ACUMIITOTHI U YCIIOBUSI MX CYILIECTBOBAHUSI.

[TepBooOpasnas. HeonpeneneHHbIi HHTETPAN U €r0 CBOKCTBA.

MeTo/1bI UHTErpUpPOBaHUs (METO 3aMEeHBI IEPEMEHHOI, METO/I UHTETPUPOBAHUS TIO




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeCTBA

4acTsIM).
13. 3agauu, NPUBOASILKE K OHITHUIO ONIPEIETIEHHOI0 HHTErpasia (0 IUIOIIa A KPUBOJIU-
HEWHOU Tparenuu, 0 IPOHIEHHOM yTH, 00 00beMe MPOU3BEACHHOM MPOTYKIIHH ).
14. OnpeneneHHbI UHTETPAl U €T0 CBOMCTBA.
15. MHTerpai ¢ nepeMeHHbIM BEpXHUM MPEJIEIIOM U €ro CBOICTBA.
16. ®opmyna Herorona — JleitoHuua.
17. HecobcTBeHHBIE MHTETPAJIbl IEPBOTO POJA M UX CBOMCTBA.

YMmers

— BBIIGNATH 3HAHUS TEX MOHATHH, KOTOPHIC
TpeOyIOTCS 7S pelIeHs] MPUKIAJAHbIX 3a/1a4;
— 00cyxmarh crnocoObl 3PPEKTUBHOTO pe-
[ICHUS PUKJIAIHBIX 3a]1a4;

— pacno3HaBath 3(G(HEKTUBHOE PEIICHUE OT
Hed(hPEeKTUBHOTO;

— OOBSCHATHP W CTPOUTH MOJEIU YYEOHBIX
MaTEeMATHYECKUX W YIPABICHYSCKUX 33]a4 |
CTPOUTH TUIHYHBIE MOJENHU Y4EOHBIX DKOHO-
MHYECKHUX 3a/1a4;

— TPUMEHATH METOAbl MaTeMaTUYEeCKOTO
aHaJIM3a K PeHIeHHI0 MPOCTEHIINX 3a/1ad KO-
HOMHUYECKOTO XapaKTepa;

— BBIIENATH 3HAHUS TE€X MOHATHUN, KOTOpHIE
TpeOyIOTCS TS pelIeHus] MPUKIAAHBIX 3a/1a4;
— KOPPEKTHO BBIpaXaTh W apryMEHTHPOBAH-
HO OOOCHOBBIBATh TIOJIOKEHHUS MPEIMETHOM
00J1aCTH 3HAHUS.

IlIpumepnsie npakmuyeckue 3a0anus 011 IK3AMeHA U 3a4ema:
1. BoruncnuTe npeaensl:

4 .
a) Iim%;ﬁ) Iimwm) "mm.
x—® X 4+ 3X° + 2X x-0 COS X — COS” X x—>3 x—3
d i _
2. Haiigure —y IUIst QYHKIIHAI: a) y=e4x .0 X=Cctg 2.t!
dx y = In(sin2t).

3. Haiiti mpon3BoHBIC CIEAYIOMHX (YHKITHI.

L . 1
: y:smx+;

2. y=(x+tgx)°
. X X

3. y_(5 +1)-2+m
4. y=(x+4)"
5, X—y—-e'y+2=0

Haiiti mpou3BoaHBIE BTOPOTO MOPSIKa ( y" )
6. y=(x?)x+1

x=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 WHTETPAT:  a) I sin 3x - cos 5xdx , 6) J- 1-cosx dx B J.( 2x+5)-e*dx.
(x —sin x)?

J20
J xdx .
2 \/X2+5

1
7. BeIucnuTh onpeneaeHHbIH HHTeTpal I 4x -arcsin xdx -
0

6. BerunciuTh onpeieneHHbli HHTerpal

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

9. MccnenoBath Ha SKCTpeMyM QyHKIHI0 Z = X2 - 2xy + 4y3
10. Peunre 3agauy Komm: Y cos® xdy = (y2 +1)dX, y(O) =0.

Bnanets

— crocobaMu IEMOHCTpAllui YMEHHUs aHaJu-
3UpOBATh CUTYAIUIO;

— METOJAMM MaTeMaTU4YEeCKOTO aHaIu3a Ipu
pELICHUH YKOHOMUYECKUX 3a7a4 C IIpUBJCYE-
HUEM MaTe€pUajoB JIONOJHUTEIBHOM JIUTEpa-
TYpbl U HHTEPHET PECYPCOB;

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

— cnoco0aMu OLIEHUBAHUSI 3HAUMMOCTH U
MIPaKTUYECKOW TPUTOJHOCTH MOJTYYEHHBIX pe-
3yJIbTaTOB;

— npodecCHOHaTbHBIM S3bIKOM NMPEAMETHOMN

IIpumepnsie npuknaonvie 3a0a4u u 3a0anus
3agaya 1. 3aBUCHMOCTh TYTH OT BPEMEHH NpPH NPSMOIMHEHHOM IBIDKCHHWHM TOYKU 3aJaeTcs YypaBHEHHEM

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

menn U =4C.
3agaya 2. 3aBUCHUMOCTh 0OBbEMa BBITYCKa HPOAYKIMHM V OT KanuTajdbHBIX 3aTpar K ompexpensercs QyHKImei
V=V,In(4+K?). Haitti uatepsan u3smenenns K, Ha KOTOPOM yBETHUEHHE KAITUTATBHBIX 3aTPAT Hed(HEKTHBHO.
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHIMH
001aCTH 3HAHHUS;
— cnocobaMu COBEPILIEHCTBOBAaHUS Mpodec-
CHOHAJIbHBIX 3HAHUH M YMEHHMH NyTeM HC-
MOJIb30BaHUSI BO3MOYKHOCTEH HH(POPMAIIMOH-
HOU CpeJibl.
AIIK — 1 cnoco0HOCTHIO BBIOPATh HHCTPYMEHTAJIbHbIE CPEACTBA I 00pa00TKN IKOHOMHUYECKHX JAHHBIX B COOTBETCTBMH C MOCTABJICHHO 3a1a-
YeH, NPOAHATH3HPOBATH Pe3Y/JIbTAThI PACYETOB H 000CHOBATH N0JIY4E€HHbIEC BHIBO/bI
3Harthb - OCHOBHBIE OIIPEJIEIICHUS] U TOHSTHSI, 1. Marpuusl. JlelicTBUSA Hax MaTPULIAMU U UX CBOMCTBA.
- CBSI3b MEXJY pa3IU4HbIMU MaTeMaTH4ECKU- 2. OmnpenenuTeny U UX CBOMCTBA.
MH OOBEKTaMH, ONMCHIBAIOIIUMH 3KOHOMHUYE- 3. OOpaTHast MaTpula U ee CBOICTBA.
CKHE€ TPOIECCHI; 4. PaHr Matpuupbl.
- OCHOBHBIE MaTEMaTUYECKUE METO/BI, IpUMe- 5. Cucrembl JIMHEHHBIX anreOpandeckux ypaBHeHul. MaTpuuHas 3anuch. MeToisl pe-
HSIEMBIE Ul pacyeTa YKOHOMHUYECKUX MOKa3a- menust: popmynsl Kpamepa, matpudnslii crioco0, metox ["aycca.
TeJleH U aHaJIN3a DKOHOMHUUYECKUX IPOLIECCOB; 6. HccnenoBanue CJIAY nHa coBmecTHOCTB. Teopema Kponekepa — Kanenu.
- OCHOBHBIE METOJbl MCCIIEOBAHUS, HCIOJb- 7. Jluddepennmanbubie ypaBHeHUs 1epBoro nopsjaka. OcHoBHbIE onpeaeneHus. Teopema
3yeMbl€ B MaTEMaTHYECKOM aHAJIU3E, Komm. 3anaya Komm.
8. OCHOBHbIE BHJIbI HHTETPUPYEMBIX B KBajipaTypax Au(depeHnaIbHbIX YpaBHEHHM: ¢
pa3esIoIUMUC EePEMEHHBIMH, OJTHOPOIHBIE, TMHEHHBIE, CIOCOOBI X PELICHHUS.
9. Tlonsarue nuddepeHnnanbHbIX YpaBHEHUH BbICIINX HopsAaKoB. O01iee pelieHue, yacT-
Hoe pemenue. Teopema Komm. 3anaya Komm.
10. OyHKIMU HECKOJBKUX NepeMeHHbIX. OCHOBHBIE onpeeneHus. JINHUN ypoBHS PyHK-
LIUY JIBYX [IEPEMEHHBIX.
11. YacTHble Ipou3BOAHbIE (PYHKIIMK HECKOJIBKUX NepeMeHHoi [Ipon3BoaHas 1o Hamnpas-
JICHUIO.
12. I'pagueHT QYHKIMU U €r0 CBOWCTBA.
13. DkcTpeMyM (QYHKIHMHU JABYX NepeMeHHbIX. HeoOxo1mumoe 1 10cTaTOYHOE YCIIOBHS CY-
LIECTBOBAHUS TOUYEK IKCTPEMYyMaA.
14. Y CJIOBHBIN YKCTPEMYM.
15. Anre6Gpandeckasi hopMa KOMIUJICKCHBIX YHUCEN M ICHCTBHS HA/IT HUMH.
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CTpyKTypHBIii

AJIIEMEHT [Tnanupyembie pe3yabTaThl 00ydeHUs OueHouHbIE CpEeACTBA
KOMIIETCHIIUH
16. Tpuronomerpuueckas (popma KOMIIJICKCHBIX YUCET U JEHCTBUS HaJl HUMHU.
YMmerb - BOCIIPOM3BOJIUTh OCHOBHbIE MaTeMaTuueckue | Ipumepnsie npakmuueckue 3adanus u 3adauu

MOJIENN;

- pacro3HaBaTh MaTeMaTHYeCKHe OOBEKTHI;

- pemiath 3a7a4d MPEeIMETHOW oOiacTu: pe-
maTh CTaHAAPTHBIE 3aJa4d [0 MPEeAJIOKEH-
HBIM METOJIaM W aJrOpuTMaM, rpauuecKu
WJUTFOCTPUPOBATH 3a/1a4y;

- OLICHUBAaTh JOCTOBEPHOCTH IOJYYEHHOTO
pelieHus,;

- BBIOMpaTh ONTHUMAJIBHBIA METO/;

- 3alUChIBaTh MATEMAaTHUYECKYIO IOCTAHOBKY
3a71a4, UCMOJIb3YEMBIX B JAJIbHEHIIEM TIPU TO-
CTPOEHUH MAaTEMAaTUYECKUX MOJIEIIEH;

3ananme 1. CocTaBbTe aIrOPUTM PEIICHUS ..... 3aJaUH.

3aganue 2. Beranciure npuOImKeHHO Y = 5\/ X2 mpu X = 1,03.

3agaua 3. Berancimre npezen no npasury Jomarans lim w

x—2 x2 -4
3aganne 4. ChopmynupyiiTe HCOOXOIUMOE YCIOBHE IKCTPEeMyMa (PYHKIIUU OJIHOU TIEPEMECHHOM.
3anayva S. UccrnenoBath GpyHKUMIO M IOCTPOUTH €€ rpaduk: y =2 + 212
X° -4

3amaua 6. KakoB reoMeTpryecKuii CMBICI ONPE/ICIEHHOTO UHTETpajia OT JaHHOW (DYHKIMH B JaHHOM HUHTEpBAJIC B
JIEKapTOBOM crcTeMe KOopauHaT?
3ananue 7. YKaxure BepHOE yTBEPXKICHNE O QYHKINH ABYX IIEPEMEHHBIX:
a). TPaJMeHT NEePIEHINKYIISIPEH KacaTelIbHOM INIOCKOCTH;
0). rpasiMeHT SIBISIETCS IPOM3BOAHON 110 HANPABIICHUIO;
B). TPaJIEHT SBJIAETCS KacaTeIbHOH K JINHUN YPOBHS;
T). TPaANEHT ONPE/IeNIIeT HalpaBieHue MaKCUMaJIbHOM CKOPOCTH M3MEHEHUs! (DyHKIHH.
3aganne 8. Ykaxure JIOXXHOE yrBepkaeHue o pyHKIINH JBYX TIEPEMEHHBIX:
a). HempepbIBHAS QYHKIUS Beerna nuddepeHupyema;
0). GyHKUMsI, UMEIOIIas Ipees B Touke M, MOXeT ObITh pa3pbiBHA B 3TOH TOUKE;
B). y auddepeHupyemoit QyHKIUH CYIIECTBYIOT YaCTHBIE IIPOU3BOIHBIE;
T'). U3 HEMIPEPBIBHOCTH YaCTHBIX MPOM3BOAHBIX B TOUKe M cienyeT nuddepeHIupyeMocTs GYHKIIUN B 9TOM TOUKE.

3apanue 9. [IpoBecTu nonHoe ucciieoBanue GYHKIHNE U TOCTPOUTH UX TPadUKU:
.

ly=x-e3.
Inx

2.y =

&£
3y=(x+1)-e™",
3aganue 10. Haittn nanbosbiee n HanMeHbIee 3Hadenne Gpyukmun ¥ = f{x) na orpeske [a: bl:

1Ly=x +IE [1;10].
e
2 Y = e [-2;0]
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CTpyKTypHBIii

3IIEMEHT [InanupyeMble pe3ysbTaTbl 00yUeHUsS OLieHOYHBIE CPeICTBA
KOMIIETEHIIH
3 v =x"V3—x[1;3]
Binagers |- MareMaTMYeCKUMH METOIAaMH, IPHUMEHse-

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

- MaTeMaTHYECKUM SI3BIKOM TPEIMETHOU 00-
JJaCTU: OCHOBHBIMHM TCPMHWHAMH, ITOHATUAMU,
OIPENICIICHUSIMU Pa3/IeliOB MATEMATHKH,

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

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

IIpumepnvie npakmuueckue 3a0anus u 3a0a4u

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 3HAYCHHUAX apryMeHTa. MccienyiTe GyHKIMIO Ha HaUOObIIee M HANMEHb-
nree 3HaYeHUA. OTBEThTE Ha BONPOC 331a4H.

«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-
LIEHHOCTH Kpasi cTona Oblia HanboubIei? (CaMoCcTOATENIHHO MPOaHATU3UPOBATh CPEACTBA (3HAHHSL, METOIbI)
KaKoTo pasJie]la MaTeMaTHKH MOTPEOYIOTCs [UIsl PEICHNS JTaHHOW 3a1a4n).

3anaua 3. Haiitu crouMocTh nepeBo3kd M T rpy3a IO KeJIe3HOM Aopore Ha pacCTossHHE | KM IpH YCIOBHHM, YTO
Tapud y nepeBo3KH OJHON TOHHBI YObIBAa€T Ha a pyOJIeii Ha KaXIOM MOCIIeIyIONIeM KHIIOMETpE.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHMS:

[TpomexyTouHast arTecTanusi MO AUCHUIUIMHE «MaremMaTuka» BKIIOYAET TEOPETHYECKHE
BOIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YYalOIIMMUCS 3HAHUH, U TPAKTHUECKHE
3aJ]aHusl, BBISBIIIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaICHUH, TPOBOAUTCS B (popMe
3ayeTa U SK3aMeHa.

DK3aMeH MO JaHHOM MUCLUIUIMHE MPOBOIMTCSA B YCTHOH (popMe MO SK3aMEHAUMOHHBIM
Ouietam, KaX/bli U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKUX BOMPOCA U OJHO MPAKTHYECKOEe 3a-
JTaHHE.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMII, BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIIy0oKoe 3HaHue y4eo-
HOTO MaTepualia, CBOOOIHO BBINOJHSET MPAKTHUECKUE 3alaHUsl, CBOOOJIHO ONEpUPYET 3HAHMUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIIEHHON CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(OpMUPOBAHHOCTH KOMIIETCHLIUNA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOUHOCTH, 3aTPYJHECHUS MPH AHATUTUYECKUX OMNEpaIisaX, IepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaiia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaONIHICS
UCIBITHIBACT 3HAYUTENbHbIC 3aTPYJHEHHS MPH ONEPUPOBAHUM 3HAHUSMU U YMEHUAMU TPU HX
NepeHOCe Ha HOBBIE CUTYAIIHH.

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

— Ha OIICHKY «HeYyIOBJIETBOPHUTEJbHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HA YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHsS] MHPOPMAIMH, HE MOXKET MOKa3aTh WHTE-
JIEKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.



8 YueOHO-MeToqHYecKOe U MHPOPMALMOHHOE 0O0ecTieueHue JUCHUTLIHHBI (MOTYJIs1)
a) OcHOoBHAas JMTEpaTypa:

1. Illunauer B. C. Beicmias maremaruka: yueOnuk / B.C. IllunaueB. — Mocksa: VH-
OPA-M, 2019. — 479 c. — (Beicmee obpazoBanue). — WWW.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcr: AJIEKTPOHHBIH. - URL:

https://new.znanium.com/catalog/product/990716 . — Pexum mocTyma: Uist aBTOPH3. MOJIb30Ba-
TeJICH.

2. Maremaruka: yde6. mocoome / FO.M. lanmnos, JI.H. Xyp6enko, I'.A. HukoHoBa,
H.B. Huxonosa, C.H. Hypuesa ; nox pexn. JI.H. Xypb6eunko, I'.A. HukonoBoil. — Mock-Ba:
NH®PA-M, 2019.— 496 c.— (Bricmiee obOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-
102130-9. - Tekcrt: anexTponnsbid. - URL: https://new.znanium.com/catalog/product/989799 . —
PesxuMm poctyna: 1uist aBTOPH3. MOJIb30BaTENEH.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. Teopuss BeposSTHOCTEH M MaTeMaTH4ecKas CTaTHUCTUKA: Y4eOHoe mocooue / bu-
prokoBa JI.I'., bo6puk I'.1., Matsee B.I., - 2-¢ u3a. - Mocksa: HUL] MHD®PA-M, 2017. - 289
c. (Beicmee obpaszoBanue: bakanaspuar) ISBN 978-5-16-011793-5. - Tekcr: 3JIeKTpOHHBIN. -
URL: https://new.znanium.com/catalog/product/370899. — Pexum nocrtyma: majis aBTOPH3.
II0JIb-30BaTENIEH.

2. MaremaTrka B mpuMepax U 3amadax: ydue6. mocooue / O.M. Jlerrspesa, JI.H. XKyp-
6enko, I'.A. Huxonosa, H.B. HukonoBa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. — 372
c. — (Bricmiee ob6pazoBanue: bakamaBpumart). - ISBN 978-5-16-102288-7. — Tekcrt: amek-
tpounbid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexwum nocty-ma: s
aBTOPU3. MOJIb30BATENCH.

3. Hanko, [1.E. Beiciast MaTemMaTnka B ympaXHeHHIX H 3a1adax. (B 2-x wactsax) [Tekcr]
[ T1. E. Janko, A.T. ITonos, T. 5. KoxxeBuukosa. - M.: Beiciias mkomna, 1986-2009. ISBN: 978-
5-488-02201-0. - 6omee 1000 mT.

®duxrtenronbil, [.'M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: yueOHuk: B 2 yactsax / .M.
®duxrtenronpil. — 11-e uzn., crep. — Cankrt-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 31MeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs
cucrema «Jlanby : [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. TMOJIb30BATEIICH.

5. llumage B. C. 3amaunuk mo Beicmeid MateMaTuke: yued. mocodue / B.C. Illunaues.
— 10-e u3n., crepeotun. — MockBa: MTHOPA-M, 2020. — 304 ¢. — (Bricmiee
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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: osnekrtponnsii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanyecKue yKa3zaHus:

1. A6pamoBa, 1.M. DneMeHTHI BEKTOPHOM anreOpbl U aHATUTUYECKON reomeTpuu: Me-
TOIMYECKUE YKa3aHus s cTyneHToB | kypca Bcex cnenmanbsaocteid. — 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. llomspHas cuctema Koop-
nuHart. [Ipaktukym — Marautoropek: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2009. — 19 c.

4, T'opstuea, H.A. Teopus GyHKIHMA KOMITIEKCHOTO IEPEMEHHOTO: MeToudyecKue yka-
3aHUS U BapUaHThl MHAWBUIYAIBHBIX 3aJJaHUN Ul CTYJCHTOB BCEX CHeNHaibHOCTe — Maruu-
toropck: ['OY BIIO «MI'TY um. I''M. HocoBay, 2011. — 28 c.

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

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

7. I'yruna E.M. JlaGopaTopHBbIii 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# cryaeHTtoB. — MI'TY, 2009. — 24 c.

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

10. Masiuenko, E.I1. [IpousBoanas n quddepennman ¢pynknuu. [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 0TOBOpA 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 J[1-1662-13 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 0ECCPOYHO

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

FAR CBOOOIHO pacIpo- 0OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue Kypca CchblIKa

Haunonanshas nH(OPMAIIMOHHO- URL:
aHanMTU4eckas cucrema — Poccuiickuil uHaEKC https://elibrary.ru/project_risc.asp
Hay4gHoro nutupoanus (PUHIL)

ITouckoBas cucrema Axamemusi 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 JUCHUTILIHHBI (MOTYJIs1)

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

http://ecsocman.hse.ru/

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

- YyeOHble ayTUTOPUHU JUIs IPOBEACHUS IPAKTUYECKUX 3aHATUH, 3aHATUH JIEKLIHOHHOTO
TUIIA, TPYHOIIOBBIX U MHAWBHUAYAJIbHBIX KOHCYHBTaHHﬁ, TEKYHIETO KOHTPOJIA N HpOMe)KYTOqHOﬁ
arrectauuu. OcHallleHHe: MyJIbTUMEIUIHbIE CpeACTBa XpaHEHMs, Nepeadyd U NpeCcTaBICHUs
uHpopmanuu. Kommueke MeToauueckux pa3paboToK (pa3gaTOYHOro MaTepuaia U MEeTOAu4e-
CKHX YKa3aHHUi) U\MJIM KOMIUIEKC TECTOBBIX 3a[aHUil [UIsl TIOATOTOBKH U TPOBEIICHUS TIPOMEKY-
TOYHBIX U PYOEKHBIX KOHTPOJIEH.

- [lomermeHust A caMoCTOATENbHOM paboThl oOydaronuxcs. OcHalleHue: nepcoHallb-
HbIe KoMIbIOTEpHI ¢ TakeToM MS Office, Beixogom B IHTEpPHET U € IOCTYIIOM B DJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

- [Iporpammusie cpeactra: MS Windows (Ne mum. 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. OcHameHne: mkadbl s XpaHeHUs YIeOHO-METOIMYECKOU TOKYMEHTAITUH.
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