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1 lesin ocBOCHUSA TUCHUIIMHBI (MOTYJIA)

Iesnb ocBoeHMs AUCHUILINHBI «MaTeMaTHKa» COCTOUT B IOJIYYEHUH CTyAEHTaMM (pyHnaa-
MEHTAaJIbHBIX MATEMATUYECKUX 3HAHUU U IIPOYHBIX IPAKTHUYECKUX HABBIKOB I10 UCIIOJIb30BAHUIO
METOJOB MAaTEMaTUYECKOr0 aHaau3a JJI1 MCCIECJOBaHMS MATEMaTUYECKUX MOJENEH TeX WIU
WHBIX IIPOLIECCOB U SIBJICHUM, B TOM YMCJIE U YKOHOMHUYECKUX, I NOJyYCHHS aHATUTUYECKUX U
YHCJICHHBIX PELIECHUH IOCTaBJICHHBIX 3a/1a4.

st nocTrkeHns NOCTaBIEHHOM LIeJIM B Kypce «MareMaTruka» permaroTcs 3a1a4u:

- Pa3BUTHUSA JOTMYECKOT0 U AITOPUTMHYECKOTO PELICHMS;

- OBJIQJICHUSI OCHOBHBIMM METOJAMU UCCIIEIOBAHNS U PELICHNs MAaTEMATUYECKUX 3a/a4;

- BBIPAOOTKY YMEHMs CaMOCTOATENbHO PACIIUPSITh MaTeMaTH4YeCKUEe 3HAHHUS U MPOBO-
JIUTh MaTeMAaTUYECKUM aHAJIN3 SKOHOMUYECKUX 3a/1a4;

- UCIOJIb30BaHUE METOJI0OB MAaTEMaTHUYECKOrO aHAJIM3a M €r0 MOJEJICH B NPAKTUYECKOU
JIEATEIbHOCTH C IIPUMEHEHUEM COBPEMEHHON BBIYMCIIMTEIBHON TEXHUKH;

- O3HAKOMMTH CTYACHTOB C OCHOBHBIMM MaTE€MaTHYECKMMM METOAAMH U MOJIEISIMHU HC-
CJIEZIOBAHUS BEPOATHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJJHOPOHBIX CITy4ailHBIX COOBITHH.

2 MecTo AUCHUILIMHBI (MOYJIsl) B CTPYKTYpe 00pa30oBaTe/ibHOM NPOrpaMMbl
MOAr0TOBKH OaKajaBpa

Hucnunnuna «Marematuka» BXoauT 0a3oByro yacte b1.5.18 matemaTnueckoro u ecre-
CTBEHHOHAYYHOTO IMKJIa JUCIUILIMH 00pa30BaTeIbHOTO CTaHIapTa OakagaBpa.

Jlnst u3y4eHus TUCIUIUIMHBI He0OX0AMMBI 3HaHUS (YMEHUS, BIIaIeHHs ), COPMUPOBAHHBIC
B pe3yJbTaTe U3yUCHHS Kypca MAaTEMAaTUKH B 00bEME IPOrPaMMBbl CPETHEH IITKOJTBI.

OcBoeHue JaHHOW NUCHMILIMHBI IPEINOoiaraeT, 4YTo B pe3yjbTaTe U3Y4EeHHUs LIKOJIBHOIO
Kypca MaTeMaTHK{ oOydaroluiics uMeer cOpMUPOBAHHOE IPEJICTABICHUE O MaTeMAaTHUKE Kak
YHUBEPCAILHOM SI3bIKE HAaYKH, 00 HJesSX M METOJax MaTeMaTHKH, BJIaJeeT MaTeMaTHYCCKHUMHU
SHAHUAMU U YMCHUSAMHU, COOTBCTCTBYIOIIUMU q)eI[epaJII)HOMy KOMIIOHCHTY TI'OCyJapCTBECHHOI'O
cTaHaapra o0Iero oopa3oBaHHs, UMEET Pa3BUTOE JIOTHYECKOE MBIIUICHHE, IPOCTPAHCTBEHHOE
BoOOpakeHue, 00J1aJjaeT BHICOKUM YPOBHEM aITOPUTMUYECKON KYJIbTYPBHI.

3HaHUS U YMEHUs, YCBOCHHBIE B MPOLIECCE U3YUEHUS MaTEMAaTUKNU HEOOXOAUMBI JUIsl OCBO-
CHHUA APYTIUX JUCHUIIINH €CTCCTBCHHOHAYYHOI'O U HpO(l)eCCI/IOHaJ'II)HOFO ITUKJIOB.

3 Komnerenuuun ody4aromerocsi, GopmupyemMbie B pe3yJibTaTe 0CBOCHUS
AUCHHUILUINHBI (MOYJIs) M INIAHMPYeMble pe3yJibTaThbl 00y4eHust

B pe3yiibTaTe OCBOCHUA AUCHUIIIIMHBI «MateMmaTuka» 06yqa101u1/117lc;1 JOJIKECH 06H21Z[8.TB
CICAYIOIUMHU KOMIICTCHIIUAMM:

Crpyxk-
TYPHBIA
JJIEMEHT

KOMIIETCHIINHU

[Inanupyembie pe3ynbTaThl 00yUeHUs

IK-10 — B1ageHne HABBIKAMHU KOJHYECTBEHHOI0 M KAYeCTBEHHOT0 aHAIU3a HH(popMaun
NPU NPUHATUHHN YIIPABJCHYECKHX PELICHU, OCTPOCHUS IKOHOMHYECKHX, (PMHAHCOBBIX U
OPraHU3aUMOHHO-YIIPABJIEHYECKUX MOJeJIell MyTeM UX aJanTAluu K KOHKPETHbIM 3a/1a-
YyaM ynpaBJIeHUs

3HaTh — OCHOBHBIE OIPEIETICHUS U IOHATHUSI;

— OCHOBHBIEC METOJIOB AH(HEepEeHIINATFHOTO, MHTETPAIILHOTO UCUUCICHHS U
MIPUMEHEHHUSI UX JJI PEUICHUS 3a]1a4 MaTeMaTHYeCKOT0 aHaIN3a U MOJelien
SKOHOMMYECKHX 3a7a4;

— ompeereHus OCHOBHBIX MOHITH, HA3bIBAET UX CTPYKTYPHBIE XapaKTepHU-
CTHUKU;

— OCHOBHBIE METOJIbI UCCIICIOBAHUS, UCMOJb3YEMbIE B MATEMATUYECKOM aHa-
Jm3e;
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Crpyx-
TYPHBII
JJIEMEHT

KOMIIETCHIIUU

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

YmMmern

—  BBIJICNATH 3HAHUS TEX MOHSITHUI, KOTOPhIE TPEOYIOTCS IS pelICHHs TPU-
KJIQJHBIX 3a/1a4;

— 00cyxaarh ciocoObl 3HPEKTUBHOTO pelIeHUs MPUKIIATHBIX 3a/1a4;

— pacno3HaBath 3 PeKTHBHOE penieHre oT HedhPEKTUBHOTO;

— OOBSCHATh U CTPOUTHh MOJEIN YYCOHBIX MATEMATHYECKUX W YIpaBJICHYEC-
CKHUX 33J1a4 ¥ CTPOUTH TUITMYHBIC MOJICIT YICOHBIX SKOHOMUYECKHX 3a/1a4;

— TMPUMEHSATH METOIbl MAaTEMATHUUYECKOTO aHaIN3a K PEHICHUI0 MPOCTEUIINX
3aJ]a4 5KOHOMHYECKOT'O XapaKTepa;

— BBLICJSTH 3HAHUS TEX MOHATUH, KOTOPBIE TPEOYIOTCS JIJISl PEIICHUS TpH-
KJIQJHBIX 33134,

— KOPPEKTHO BBIPAXAaTh M apryMEHTUPOBAHHO OOOCHOBBIBATH ITOJIOKEHUS
MPEIMETHOM 00J1aCTH 3HAHHUSI.

Bnaners

— cnoco0aMu IEMOHCTPAlMM YMEHUS aHATIM3UPOBATh CUTYAIIHIO;

— METOJaMM MAaTeMaTU4YECKOI0 aHaIu3a IIPU PELICHUN SKOHOMUYECKUX 3a1a4
C IIPUBJICYEHUEM MATEPUAIIOB JIOIIOJIHUTEIILHON JIMTEPATYPhl U HHTEPHET pe-
CypCOB,;

— HaBBIKAMM U METOJMKAMU 0000ILEHUS PE3YyIbTATOB PELIEHUS, IKCIIEPU-
MEHTAJIbHOM JCATEIBHOCTH;

— cnoco0aMy OLICHMBAHUS 3HAUUMOCTH M IPAKTUYECKON MPUTOHOCTH MOy~
YEHHBIX PE3YJIbTATOB;

— 1mpoheCCHOHATEHBIM S3bIKOM IPEAMETHON 00JIACTH 3HAHUS;

— cnoco0aMu COBEpPLIEHCTBOBaHMS MPO(GECCHOHANbHBIX 3HAHUNH M YMEHUH
MyTEM HCIOJIb30BaHNS BO3MOXKHOCTEN MH(DOPMAIIMOHHON CpeJibl.

OIIK-5 — BiajieHHe HABBIKAMHU COCTABJIEHUS] (PMHAHCOBOI OTYETHOCTH C Y4€TOM MO-
CJIeICTBUI BJIUSIHUA PA3JTHYHBIX METOA0B M CIOCO00B (UHAHCOBOIr0 y4yeTa HA (PMHAHCO-
Bbl¢ Pe3yJbTarhbl AATEJbHOCTH OPraHU3alMUd HA OCHOBE HCIIOJIB30BAHUS COBPEMEHHBIX
MeTO/10B 00padOTKH /1e10B0ii HH(OPMALIH U KOPIOPATUBHBIX MHGOPMAIIMOHHBIX CHCTEM

3HaTh

- OCHOBHBIC Ol'IpeI[CJ'ICHI/H[ U IIOHATHUA,

- CBSI3b MEXKY Pa3IMYHBIMH MAaTEMaTHUYECKUMH OOBEKTaMH, OMUCHIBAIOIIIMMU
HKOHOMHYECKUE IPOIIECCHI;

- OCHOBHBIC MAaTEMaTHUYECKUE METObl, TPUMEHSIEMBIC JJIsi pacueTa 3KOHOMH-
YeCKHX TMOKa3aTesiel ¥ aHaTn3a SKOHOMUYECKHX MPOIIECCOB;

- OCHOBHBIC METO/IbI UCCJICIIOBAHUS, HCIIOJIb3YEMbIC B MATEMAaTHUECKOM aHaIIH-
3€;

YmMmern

- BOCIIPOU3BOJUTH OCHOBHBIE MaTEMaTHUECKUE MOJIETIH;
- pacro3HaBaThb MaTeMaTH4YeCKHE OOBEKTHI;

- pemiaTh 3aJaud NpPeAMETHOW O0O0NacTH: pelaTh CTaHAAPTHBIE 3aJauyd  I10
MPeJIOKEHHBIM METOJIaM U ajlropuT™MaM, rpaguiecky WUTIOCTPUPOBATh 3a]a-
9y,

- OLIEHUBATh JIOCTOBEPHOCTH MOJYYEHHOTO PEIICHNUS;

- BEIOMpATh ONTUMANIBHBIA METO/;

- 3anMchIBaTh MaTE€MaTHUYECKYI0 TMOCTAHOBKY 3aj/lad, MCIOJb3YEMBIX B Jallb-
HEHIIEM ITPH MOCTPOEHUHM MaTEMaTHYECKUX MOJIETIEH,

Bnaners

- MaTeMaTHYeCKMMH METOJaMH, MPUMEHSEMBIMH JUISl PEIICHUs IKOHOMHUYE-
CKHX (MCCIIeI0BaTEIbCKIX ) 3a/1a4,
- MaTEeMaTHYeCKUM SI3BIKOM MPEIMETHON 00JIacTH: OCHOBHBIMH TEPMHHAMU,

5




Crpyx-
TYPHBII

OJICMCHT
KOMIICTCHIIU

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

MIOHATUSAMM, OIIPENCICHUAMHU Pa3/ie]IOB MATEMATHKU,;

- OCHOBHBIMH CIOCOOAMHU NPEACTABICHUS MaTEeMAaTH4YEeCKOH HHpOpMaLuu
(aHATUTHYECKUM, TPaQHUUECKUM, CHMBOJIBHBIM);

- MaTeMaTU4YeCKUM S3bIKOM IMpPEJAMETHON OO0JIAaCTH: 3alUCBIBATh PE3YJIbTAThI
POBEAEHHBIX HCCIIECIOBAHNHN B TEPMUHAX MPEIMETHOM 001aCTH.




4 CTpyKTYpa M coiepKaHue AU CHUILIMHBI

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

— KOHTakKTHas pabota — 27,8 akaj. 4acos:

— ayauTopHas — 24 akaj. 4acos;
— BHeayauTOpHas — 3,8 akaj. 4acoB

— caMocTosTenbpHas padora — 179,5 akan. yacos;
— MOJrOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

AynuTtopHas
KOHTaKTHas paboTa
(B akaj. yacax)

dopMa TEKyIIEro KOHTPOJIA
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1. Tlpenen u HeNpepbIBHOCTh (YHKLIUHU
1.1. ®ynxnusa. llpenen nocnemoBarenbHO-| 1 /11 )
creil. [Ipenen pynkmm. - IOATOTOBKA K IPAKTUYECKOMY
1.2. OcHOBHBIE HEOMpPEIEIeHHOCTH. DKBUBa-| 1 1 5 3aHATHIO, OIIK-5
JICHTHbIE OECKOHEYHO MaJIble PYHKIIMH. - cOCTaBJIeHHE Y4eOHOU KapThl 110 [K-10
1.3. TlepBblit 1 BTOpO# 3aMedarenbHble mpe-| 1 5 TeMe (KpaTKas CUCTEMaTH3alus YCTHBIH 0npoc
pi (158 W3Y4YEHHOTO).
1.4. Knaccugukaiys To4eK pa3pbiBa. 1 5 - CaMOCTOSTEIbHOE U3YUYECHUE
y4eOHOI TuTepaTypsl;
- pelIeHre COOTBETCTBYIOIINX
3aJa4 U3 KOHTPOJIBbHOM paboThI
Hroro no pazneay 1 1 1 20 KonTtponbHas padora
2. uddepennmansHoe ucuucieHne QpyHx-
MY OJTHOW MEPEMEHHON




KOHTaKTHas paboTa

AynutopHas

(B akaj. yacax)

dopMa TEeKyLIEro KOHTPOJIA
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2.1. Monstue npousBogHoit dyukiuu. [Ipo-| 1 1 /11 5 CamocrosTenbHas paboTa ¢ Iu-
M3BOJIHAS CIIOKHBIX ()YHKIIMA. TEepaTypoil — KOHCIIEKT pa3jena
«3amaun, NPUBOASAIIUE K MOHS- OIIK-5
THUIO IIPOU3BOTHOMNY, I1K-10
- IOJIFOTOBKA K MPAKTHYECKOMY
3aHATHIO,
- COCTaBJICHHE Y4eOHON KapThl YcTHblit onpoc
«IIponsBonHas».
2.2. Jlorapudmuueckoe muddepenuupona-| 1 5 - TIOATOTOBKA K MPAKTHYECKOMY
Hue. HesiBHO 3afaHHas GyHKIuS. 3aHATHIO,
2.3. OyHkuus, 3aJaHHas napaMmerpuyecku.| 1 5 - COCTaBJIeHHE Y4eOHOM KapThbl OIIK-5
[Ipaswia JlonuTans. «I[IpousBonHas», [K-10
2.4. UccnenoBanue (yHKIMU U mocTtpoeHue| 1 10 - pelIeHHe COOTBETCTBYIOIIUX
rpaduxka. 3aJa4 U3 KOHTPOJIBbHOM paboThI
Hroro no paszneny 2 1 1 25 KonTponbHas padora
3. HeonpeneneHHbI HHTETpa
3.1. CpoiictBa unterpupoBanus. Hemocpen- | 1 5 - TOATOTOBKAa K MPAKTHYECKOMY
CTBEHHOE MHTETPUPOBAHUE. 3aHSTHIO,
3.2. Metox 3aMeHbI IEPEMEHHOM. 1 1 1 5 - pElIeHHE COOTBETCTBYIOIIUX YcTHBIN onpoc OIIK-5
3a/1a4 U3 KOHTPOJIbHOU paboTHl, IK-10
3.3. MeTo1 MHTETPpUPOBAHUS 110 YACTSM. 1 1 5 - cocTaBJIeHHe yueOHOM KapThl




AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

dopMa TEeKyLIEro KOHTPOJIA
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3.4. lnTerpupoBaHue paluoHaIbHbBIX APO- 1 5 «MeTobl HHTErpUPOBAHMS»
Oeit
Hroro no pazneay 3 2 1 20 KonTposabnas padbora
4. OnpeneneHHbI UHTETpal
4.1. CBoiicTBa onpeIelIECHHOI0 UHTErpaa. 1 ) - IOJrOTOBKAa K IPaKTHYECKOMY
dopmyna Herotona — Jleitbnuia 3aHSITHUIO,
4.2. Meroa noACTaHOBKU U UHTErpupoBaHue | 1 1 15 - peleHHe COOTBETCTBYIOLIUX OIIK-5
10 YacTsIM ONPEJeNICHHBIX HHTETPaJIoB 3aJa4 U3 KOHTPOJIbHOM paboThI, YcrTHbIi onpoc I1K-10
4.3. HecobcTBEHHBIE MHTETPAJIbI BTOPOTO 1 /11 ) - COCTaBJICHHE Y4YEOHOM KapThl
pona «[Ipunoxenuss  onpeneneHHOro
UHTErpana»
Hroro no paszneay 4 1 1 25 KonTtponbHas pabora
5. KommiekcHble yncia - IOATOTOBKA K YCTHOMY OIIPOCY,
5.1. OcHoBHble mnoHATusA. ['eomerpuueckoe| 1 1 10 - IOATOTOBKA K MPAKTUYECKOMY
n300pakeHNe KOMIUIEKCHBIX uuces. Dopmbl 3aHATHIO,
3aMMCH KOMIUIEKCHBIX YHCE]. - pEIlIeHNE COOTBETCTBYIOIINUX VYcrHbIi onpoc OIIK-5
5.2. JleficTBUs HaJl KOMIUIEKCHBIMU ynciaaMu | 1 2 10 3a/1a4 U3 KOHTPOJILHOU pabOTEHL. [1K-10
Hroro no paszneay 5 2 1 20 KontponsHas pabora
6. OYHKIIMHM HECKOJIBKUX MEPEMEHHBIX




AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

dopMa TEeKyLIEro KOHTPOJIA
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6.1. Yacrasle npousBoanbie. [lomHbni aud-| 1 1 5 - TOJTOTOBKAa K MPaKTHYECKOMY
dbepeHnman 3aHSTHIO,
6.2. KacarenpHas 1 HOpMaib K oBepxHoctu | 1 1 10 - pelleHHe COOTBETCTBYIOLIUX YcTHBIN onpoc OIIK-5
3aJ1a4 U3 KOHTPOJBHOU padoTHhl, I1K-10
6.3. 3KCTpeMyM (bYHKIII/II/I ABYX IIEPEMCHHBIX 1 1 1/11 5 - COCTAaBJIECHHUE yqe6Ho]71 KapThel
«DHII»
HTtoro no pazneny 6 1 3 20 KonTponbHas padora
7. NuddepeHunanbHpie YpaBHEHHs TIEPBOTO
nopsiika
7.1. YpaBHeHus C pa3AensromMMucs mnepe-| 1 1 10 - TIOATOTOBKA K TPAKTUYECKOMY
MEHHBIMH 3aHATHIO,
7.2. Jluneitnsle auddepeHuunanbHble ypa-| 1 1 1 10 - IOJArOTOBKA K YCTHOMY OIPOCY, OIIK-5
HEHUs - CcOCTaBJeHHE Y4YeOHOH KapThl YcTHBIN onpoc I1K-10
«/1Y mepBoro mopsiaka: THUIIBI U
METO/Ibl PEIICHUs»;
- pelIeHHE COOTBETCTBYIOIIUX
3aJa4 U3 KOHTPOJIbHOM paboThI.
Hroro no pazneny 7 1 2 20 KontponpHas padota
8. DieMeHTHI JIMHEWHOH alreOphl: MaTPHIIHI,
OIpENIeJINTENI, CUCTEMbl JIMHEHHBIX anreo-
pandeCcKUX ypaBHEHUI
8.1. MaTpuubl 1 JE€HCTBUS HaJl HUMU 1 /11 10 - IOJArOTOBKAa K IPAaKTHYECKOMY
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AynutopHas
KOHTaKTHas paboTa
(B akaj. yacax)

dopMa TEeKyLIEro KOHTPOJIA
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8.2. Onpenenureny U crocoObl UX Beuucie-| 1 1/11 3aHATHIO,
HUSA - MMOJITOTOBKA K YCTHOMY OTIPOCY, OIIK-5
8.3. O0parnas marpuna. Pemenue cucrem c| 1 /11 10 - pElIeHHE COOTBETCTBYIOLIUX YcTHBIN onpoc [1K-10
MTOMOIILI0 00PaTHON MAaTPUIIBI 3a7a4 U3 KOHTPOJIBHOM paboTHI.
8.4. ®opmynsl Kpamepa. Meron "aycca 1 1 1 9,5
Hroro no paszneny 8 1 4 29,5 KonTposabnas padora
Hroro no kypcey 10 14/6M | 179,5 JK3aMeH
HToro nmo tucuumnjanue 10 14/6M1 | 179,5 IK3aMeH
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5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOAXOa MPeayCMaTPUBAEeT MCIOJIb30BaHUE B y4EOHOM
npolecce aKTUBHBIX U UHTEPAKTUBHBIX (POPM MPOBEJCHUS 3aHATUH B COUETAaHUM C BHEAYIUTOP-
HOM paboToii ¢ 1enbio (OPMUPOBAHUS U PA3BUTHUS TPO(HECCUOHATBHBIX HABBIKOB 00YYaIOIINXCA.
Cornacno 1. 34 [lopsinka opraHU3aluu U OCYIIECTBICHUS ACSITEILHOCTA O 00pa3oBaTeIbHBIM
nmporpammamM OakajiaBpuarta BeIciiero oopa3zoBanus (yTB. npukazom MOuH P® ot 05.04.2017 1.
Ne 301), npu nmpoBeneHNN Y4eOHBIX 3aHATHI 00ECTIEUMBACTCS Pa3BUTHE y 00YJarOIIUXCs HABbI-
KOB KOMaHJTHOM paOOoThl, MEXXJIMYHOCTHOW KOMMYHUKAIIUU, IPUHATHS PELICHUN, TUIEPCKUX Ka-
YeCTB, B TOM YHUCIIC C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MPO(PECCHOHATBHOMN JesITeIbHOCTH
BBIITYCKHUKOB U MOTPEOHOCTEH paboTonarenei.

BriOupas Ty Wiu MHYIO TEXHOJIOTHIO PabOThI ¢ 00yUYaIOIIMMUCS, HEOOXOIUMO UMETh B BU-
Iy, 4T0 HauOombliero 3ddexra OT ee NPUMEHEHUSI MOXKHO JOCTUYb, €CJIM YYUTHIBATh LIEIH 00-
pa3oBaHusl, Ha peaJIn3alUI0 KOTOPBIX JIOJDKHA OBITh HampaBieHa W3Oupaemasi TEXHOJOTHs, CO-
Jep>KaHue, KOTOPOe MPEACTOUT IMepeaaTh O0ydyarouIuMcs ¢ ee IMOMOIIbI0, a TaKkKe YCIOBUS, B
KOTOPBIX OHA OYZIET HCII0JIb30BaThCS.

B narmeii paboTe MbI HCIIOJIB3YEM CIeIYIOLIee.

1. Tpaouyuonnvie obpazoeamenvuvie mexronocuu. Opranuzanus o0pa3oBaTEILHOTO MPO-
1ecca, npeanoiaraeT npsMyro TPaHCIALUIO 3HAHUN OT MpernojaBaTelis K CTyACHTY (IpeuMylie-
CTBEHHO HAa OCHOBE OOBSICHUTEIbHO-WILTIOCTPATHUBHBIX METOAOB OOydYeHHsI). YueOHas AesTeib-
HOCTb CTYyJIEHTa HOCUT B TAKUX YCIOBHSX, KaK MPaBUIIO, PETIPOTYKTUBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI:

- uH(GOPMAIIMOHHAS JIEKIUS — TOCIIeI0BATEIbHOE U3II0KEHNE MaTepralla B TUCIUILINHAD-
HOU JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- cemunap (3amurta PI'P) — Gecena mpernopaBarenss U CTyAEHTOB, OOCYXIEHUE 3apaHee
MOJrOTOBJICHHBIX COOOIICHHUH 10 Ka)XXIOMY BOIIPOCY IUIaHA 3aHATHUS C €AMHBIM JIJIS BCEX Ieped-
HEM PEeKOMEHAYEeMOU 00s13aTeIbHOMN U IOTIOTHUTEIHON JTUTEPaTyPhI.

- TIPaKTUYECKOE 3aHATHE, NMOCBALNICHHOE OCBOCHHIO KOHKPETHBIX YMEHHUN M HaBBIKOB II0
MPEJIOKEHHOMY allTOPUTMY.

2. Texnonocuu npobaemnozo obyuenus. Opranu3anus 00pa3oBaTeILHOTO Mpolecca mpe/l-
[0JIaraeT MOCTAaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JJaHUE YUEOHBIX MPOOJEMHBIX CUTYyallui AJs
CTHMYJIMPOBAHMS aKTUBHOW MTO3HABATEIBHON EATEIHHOCTH CTYICHTOB.

@DopMbl yUeOHbBIX 3aHATHIA:

- IpoOJIeMHast JIEKIIUS — M3JI0KEHUE MaTepualia, Mpe/osararomiee IMoCTaHOBKY po0IeM-
HBIX ¥ INCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3TUUHBIX HAYYHBIX MMOJIX0A0B, aBTOPCKHE KOM-
MEHTApHH, CBSI3aHHBIE C PA3IIMYHBIMHA MOJICJISIMUA HHTEPIIPETALMN H3y4aeMOro MaTepHaia.

- JIEKIUs «BJIBOeM» (OMHapHas JIEeKIMs) — U3JI0KEHHEe MaTepuaia B popMe Tualoru4ecKo-
ro OOWIeHHs ABYX CTYACHTOB (3apaHee MOJrOTOBHMBIIMXCS) WJIM CTYIEHTa W TIPETOAaBaTeNs
(HampuMep, PEeKOHCTPYKIIMS AMAJIOra HCTOPUUECKUX JIMYHOCTEH — CBUETENeld OTKPBITUS KaKo-
ro-m1u00 HAy4YHOTO (aKTa; «yYCHOTO» U «IIPAKTHKA» H T.II.).

- IPaKTUYeCKoe 3aHATHE B (hopMe MPAKTUKyMa — OpraHusanus y4eOHoi paboThl, HalpaBs-
JIeHHasl Ha pellleHue KOMIUJIEKCHOW y4eOHO-TIO3HAaBaTeIbHOM 3ajauu, TpeOyroue oT cTyaeHTa
IPUMEHEHHS KaK HayYHO-TEOPETHUECKUX 3HaHUM, TaK U MPAKTUYECKHX HABBIKOB.

- caMOCTOsITeNTbHAsA paboTa (C KOHCYJIbTAIIMSAMH TPEToaBaTes) Ha OCHOBE KeMCc-MeToaa —
o0y4yeHHe B KOHTEKCTE€ MOJCIUPYEMOM CUTYaIlH, BOCIIPOM3BOASIIEH peaibHble yCIOBUS HAYY-
HOU, IPOU3BOJCTBEHHOM. O0y4Jaronrecs JOKHBI TPOAHATU3NPOBATh CUTYAITUIO, pa300paThes B
CYTH TIpo0JieM, MPEIOKUTh BO3MOXKHbIE PELIeHHUs U BbIOpaTh Jydmiee u3 HUX. Kelicel 6a3upy-
IOTCSl Ha peaTbHOM (DAKTHYIECKOM MaTepHae WK )Ke TPUOIMKESHBI K peaTbHON CHTYaIIHH.

3. Texnonozuu npoexmunoeo ooyuenus. OOpa30BaTENbHBINA MPOIECC MOCTPOSH B COOTBET-
CTBHH C aJITOPUTMOM TIOATAITHOTO PEIICHHs NMPOOJEMHON 3aJaud WM BBITIOJTHEHUS Y4eOHOTO
3aganus. [IpoekT mpeanonaraeT COBMECTHYIO y4eOHO-ITO3HABATENbHYIO JESITEIbHOCTh TPYIIIBI
CTY/ZICHTOB, HAaIlPaBJICHHYIO Ha BBIPAOOTKY KOHIICTIINH, YCTAHOBJICHUE TeNiel U 3a1ad, hopmy-
JMPOBKY OKUJIAEMBIX PE3YJIbTATOB, ONpEAEICHUE IPUHIIUIIOB U METOJUK PEIICHUs TOCTaBIICH-
HBIX 33124, IJITAHUPOBAaHUE X0/1a Pa0OTHI, MOUCK JIOCTYIHBIX U ONTUMAIILHBIX PECYPCOB, TIOATATI-
HYIO peajH3alMio MjaHa padoThl, MPE3EHTAIMI0 Pe3yIbTaTOB pabOThI, UX OCMBICIEHHE U pe-
¢nexcuto. [IpuMeHnsieTcs B OCHOBHOM ISl IEPEX0/1a KOMIIETEHIIMH Ha YPOBEHb BIIAJICHUSI.

OCHOBHBIE THIIbI IPUMEHSEMBIX HAMHU B 00pa30BaTEIbHOM IEATEILHOCTH MTPOEKTOB:



HUccnedosamenvckuili npoekm — CTpyKTypa mpuOImKeHa K (opMary HayqdHOTO HCCIIEI0Ba-
HUS (0Ka3aTeNbCTBO aKTyaJIbHOCTH TEMbI, ONPEeIeHNe HaAyYHOH MPpoOIeMbl, IpeamMeTa U 00b-
€KTa WCCIIeIOBaHMUS, eI U 3a7a4, METOJI0B, HICTOYHUKOB, BBIIBIDKEHUE THIIOTE3bI, 00001IeHN e
pE3yNbTaTOB, BBIBOJBI, 0003HAUCHUE HOBBIX MpoOsieM). PesynbraTom siBisieTcs yaeOHas KapTa
10 MOJTYJIIO Halle 00pa30BaTeIbHOM MPOTPaMMBI.

Teopueckuii npoexm, NPEANONATAIOIINNA B OTJINYME OT MPEIbIAYIIEro, KOHEUHBIH TPOAYKT
B CJICAYIONIMX BapUaHTaX — ra3eTa K UCTOPUYECKH 3HAYMMOMY «MATEMATHUYECKOMY» COOBITHIO
(mpazguuk yucna «[lu» u T.1.); «MareMatuyeckas» OTKpBITKa (CBOEro poja yueOHas KapTa,
TOJIEKO He(OpMaIbHO, KPAaCOYHO 0POPMIICHHAS; BUJICOPOIUK «SI Haydy Bac pemars ...» U T.I.

Hughopmayuonnwlii npoexm — yaeOHO-TI03HABATENIbHAS JIEATEIBHOCTh C IPKO BBIPAXKECHHON
IBPUCTUYECKON HAIPABJICHHOCTHIO (IMIOMCK, OTOOP M CUCTeMATH3aIusl HHPOPMAIMH O KaKOM-TO
00BeKTe, 03HAKOMJICHHE YYACTHUKOB IIPOEKTa ¢ 3TON MH(pOopMalnel, ee aHau3 U 00001eHe U,
HAKOHEII, MPE3CHTAIIU 110 MPAKTUUIECKOMY IPUIIOKEHHIO).

4. Ungopmayuonno-koMmyHuKayuouHvle obpasoeamenvHvle mexronouu. OpraHuzaius
00pa30BaTeNLHOTO MpOoIecca ¢ MPUMEHEHHEM CIICIIUaTN3UPOBAHHBIX MPOTPAMMHEIX CPEll U TEX-
HUYECKUX cpencTB paboTel ¢ umHpopmanuen (MHGOpMaLMOHHYIO cpeny yHuBepcutera MO-
OJIYC MOODLE).

@opmbl  y4eOHBIX 3aHATUH C KCIONB30BAHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anus — U3J0KEHUE COJIEP)KaHUS COMPOBOXKIAETCS Mpe3eHTauuen (zae-
MOHCTpAIMeH y4eOHBIX MaTEPHAIIOB, TIPECTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMax, B T.U.
WTIOCTPATUBHBIX, IpaUUECKUX, ayIn0- U BUJICOMATEPHAIIOB).

[TpakTrdeckoe 3aHsATHE B (POpME MPE3SHTAIINHN — IPEICTABICHUE PE3yJIbTaTOB MPOSKTHON
WIH MCCIIEIOBATENbCKON NEATEIBHOCTH C HCIOIb30BAaHUEM CIIEIHUAIN3UPOBAHHBIX MPOrpPaMM-
HBIX Cpe]l.

6 YueGHO-MeTOANMYECKOE OOecTieyeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

Bonpocsl 111 yCTHOTO onpoca
JInHeiiHas1, BEeKTOPHAA ajaredpa, aHAINTHYEeCKAasl TeOMeTpHs
Marpuubl. Buasr Mmatpun. JlelicTBus HaJ MaTpULIAMM.
Omnpenenurens. OnpeneneHue, CBONCTBA ONPEAEITUTEINS.
Hesbipoxnennas matpuna. ObpaTtHas matpuna. Panr matpuisl.
Cucremsl nuHeHbIX ypaBHeHUH. OcHOBHBIE NIOHATUA. CoBMecTHOCTE CJIAY.
Pemenne HeBBIPOXKIEHHBIX JIMHEWHBIX cucTeM. Dopmynsl Kpamepa. MaTtpudHslii MeTO.
Pemenue cucreM TMHENHBIX ypaBHEHUN MeTonoM [ aycca.
CucreMbl TUHEHHBIX OJJHOPOJHBIX YPaBHEHHI.
Bexkropsl. JInHelinble onepanuy Haa BekTopaMu. IIpoekiuus BekTopa Ha 0Cb. MoOyJIb BEKTO-
pa. Hanpasnstomiye KOCUHYCHI.
9. CxansipHO€ IPOM3BEIEHUE BEKTOPOB, €ro CBOMCTBA. [IpuioxeHus cKkanspHOro Npou3BeIeHus
B reOMeTpuH, (PU3HKeE.
10. VYpaBHeHus MpsiIMOil HA TIIOCKOCTH.

N~ WNE

MaremMaTH4YeCKHH AaHAJIH3

11. TlocnenoBaTtenpHOCTH. [Ipenen mocaen0BaTeIbHOCTH.

12. ®ynknusa. Cnocobsl 3ananus. O6nacth onpenenenus. OCHOBHBIE dJIeMEHTapHbIe (DYHKIINU,
UX CBOMCTBA, rpaduKu.

13. Ilpenen ¢pynkuuu B Touke. [Ipenen Gynkuuu B 6eckoneunocT. OJTHOCTOPOHHUE MPEJIEbI.

14. beckoneuHo Masble U OeCKOHEUHO OobIire GYHKIUH, CBSI3b MEX 1y HUMU. CBolcTBa Oec-
KOHEYHO MaJIbIX (PyHKLUH.

15. Teopemsl 0 npeaenax. PackpbiTe HeonpeaeIeHHOCTEN.

16. 3ameuarenbHBIC TPEICIHI.
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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.

CpaBHeHHEe 0ECKOHEYHO MaJbIX (PYHKIMI. DKBUBaJICHTHbIE OECKOHEYHO MaJble (DYHKIUH U

OCHOBHBIE T€OpEMBI O HUX. [I[puMeHeHne K BBIYHUCIICHUIO IIPEEIIOB.

HenpepsiBHOCTh QyHKITNH B TOuke. TOUKM pa3phiBa U UX KIACCUPUKAIIHSL.

OcHOBHBIE TEOPEMBI O HEeTIPEPBIBHBIX (QyHKIMIX. CBOMCTBA (DYHKIIUNA HETIPEPHIBHBIX HA OT-

peske.

[Tpou3sBoHas PyHKIUH, €€ TEOMETPUUECKUN U (PU3MUECKUIT CMBICIT.

YpaBHEHUS KacaTeNIbHON U HOpMaiH K KpuBoil. nddepenuupyemMocTs GyHKIMH B TOUKE.

[Tpon3BoiHas CyMMBbI, pa3HOCTH, IIPOU3BEACHNUS, YaCTHOrO (pyHKIMi. [Tpon3BoiHas ciox-

HOU U 0OpatHoil pynkiwmii. Jlorapudmuyeckoe nuddepeHupoBanme.

[Tpon3BoiHBIE BBICHIUX MOPSAIKOB.

Huddepennman Gynxmun. ['eomerpuueckuii cmpica quddepenipana. OCHOBHBIE TEOPEMBI

o nuddepeHmanax.

[Tpumenenue nuddepennnana K pUOIMKEHHBIM BIYHCICHHUSM.

OcHoBHBIE TeOpeMbl AuddepeHranbHoro ucunciaenus: Poms, Jlarpanxa u Komm.

IIpaBuno Jlonurans.

YcnoBust MOHOTOHHOCTH QYHKITUNA. DKCTpeMyMbl GyHKIui. HeoOxonuMoe u 1ocTaTogHoe

YCIIOBHSA SKCTpeMyMa (pyHKIINH.

HauOonpIiee 1 HauMeHblee 3Ha4eHUs GYHKLUU HAa OTPE3KE.

Bemyknocts rpaduka ¢pyakmun. Toukn neperunba. Heo6xoanmoe u 1ocTaTouyHOe YCIOBUS

TOYEK neperuoa.

AcumnToTsl rpaduka GyHKIHN.

[ToHsiTHE HeolpeneNeHHOro MHTerpana, ero cBoiucTBa. Tabiuua OCHOBHBIX HEOINpPENENIeH-
HBIX UHTETPAJIOB.

MeTobl HHTETpUPOBAHUS (3aMEHA IEPEMEHHON U MHTEIPUPOBAHUE TI0 YACTSIM).

WuTerpupoBaHue KBaJpaTHbIX TPEXWIEHOB. VHTerpupoBaHue IpOOHO-pallMOHANIbHbBIX
GbyHKIHIA.

OnpeneneHue ONMpeAeICHHOTO MHTErpaia, €ro CBOWCTBA, T€OMETPUICCKUN U (hU3HUSCKUN
CMBICIL.

Boruncnenue onpenenennoro unrerpaia. ®opmyna Hetorona-Jleli6nuna. aTerpupoBanue
MOJICTAHOBKOM, MHTErpUpPOBAaHUE MO YacTsAM. MHTerpupoBaHHE UYETHBIX M HEUETHBIX
(GYHKINH B CHMMETPUYHBIX Tpezerax.

[TpunokeHns ONpeneIeHHOr0 NHTErpana B SKOHOMHUKE.

HecoOcTBeHHbIE HHTETPAIBIL.

Onpenenenue GyHKINN HECKOIBKUX MepeMeHHbIX. O0nacTh onpeaeneHus. 3aMKHYThbIE U
OTKpHBITHIE 007acTu. CriocoObl 3a1aHus.

YacTHble TPOU3BOAHbBIE (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUNA CMBICII.

JuddepernurpyeMocTs 1 MoNHbIN nuddepenman GyHKIUNT HECKOJIbKUX IEPEMEHHBIX.

[Tpon3BoiHas CIOXKHON (PYHKIIMU HECKOJIBKHUX MepeMeHHbIX. [onHas nponusBoaHasl.

OkcTpeMyM (pyHKIIMU JBYX NepeMeHHbIX. HeoOXoaumble 1 10CTaTOUHbIE YCIOBUS IKCTpe-
MyMa.

VY cn0oBHBIN 3KCTpeMyM (PYHKIINU ABYX EPEMEHHBIX.

HauOonpIiee 1 HauMeHblee 3Ha4eHNs (YHKINHU IBYX EPEMEHHbBIX B OTPaHUYEHHOMU 3a-
MKHYTOH 00JacTH.

Teopust BeposiTHOCTEH

46. OCHOBHBbIE MTOHATHUS TEOPUU BEPOSITHOCTEN: HCTIBITAHUE, COOBITHE, BEPOSATHOCTH COOBITHSL.
47. JletictBust Haa cOOBITHSMU. AnreOpa cOOBITHIA.

48. TeopeMbl CIIOKEHUS U YMHOKECHHS BEPOSITHOCTEH.

49. ®opmyna moHOH BepostHocTH. Dopmyrta beiieca.

50. ITocnenoBaTensHOCTh HE3aBUCUMBIX HCTIbITaHul. @opmyna bepryimu.

51. Cnyuaiinpie BeTUYHHBI, UX BUJIBI.
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IIpumepHbIe 321aHUA KOHTPOJIbLHOH PadoThI

«IIpenen u HenmpepLIBHOCTL QYyHKIMIDY

1. Boruucanrthb npeaest:

_ X?-5x+1 i _ 5x-10 x> —5X+6
lim ————; 0) ; lim —a
Y x>0 3X+7 «/3x ~2 ) x>0 3x% 47X
. 5x-10 | _24x° =5Vx® +2
r) lim -0 n lim
X2 X5 —X—2 X—>00

\/_+3x2

«IIpousBoaHas»

3ananmue 1. Haiinure npon3BogHbIC TaHHBIX (PYHKITUH.

a)y= Inx
Vi+x2

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

3amanue 2. Bpruucnure npuONMKEHHO C NPUMEHEHHEM IPOM3BOJHOM 3HAYCHHE
dyukuan y = x* —2x+4 mpu x =3002.

3aua1me 3. Berunciure peacii, UCIOJIb3yA IIPpaBUJIO JlonuTans.
. tgx—X
lim 9—2

« 5 0SINX—X

sin 5x
2

e) lim

x=>0 X

«HeonpeneneHHbI HHTErpan

1. HaiiTu uHTerpa:

x*+x2—6x, 2634y -
oy [XHX 0%, Y o) [e%dx;
2x+5 dx
2+5x)" dx X: ;
v j( ) g I (x=3)x+1) ¢ Icosz 2X
) _[;’Xidx; 3) _[( ——+4cosx)dx
X +2X+3
«OmnpeneneHHbI HHTErPAI»
1. BBIYHCIUTH HHTETPAJI:
4 _Jx e Vd 2z
e¥" -5 .
a dx; 6) |(x+1)Inxdx; B) | xsin xdx; r) | x?cosxdx;
5 {0t g ']
e o e 7 1
H)Ism (In X) dx; I x) jsin X-c0os? xdx; 3)j(x—1)e’xdx;
T X > xln X 0

9 5
) jx%/l—xdx; K)J. . dx
1 2 X°—=3X
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2. HaiiTu muiomaab (purypbl, orpaHu4eHHoi rpadpuxkamu GpyHKuuii
3

1 X
Ay==, y=X X=2; 0) x=y, ¥y=-,x20.

X 1
«DHII»

1. BeruncanThb npuOmmKEHHOE 3HaUYeHne GYHKIMK U = X° + XyZ+ 2° B Touke
B(1,05;1,95;0,96)

2. Haiitn HanGonbiee 1 HanMeHbiee 3Hadenns Gyukmuu T (X, y) = X* + 2y —5xy
B 00J1aCTH, 3aTaHHON CUCTEMOM HEPaBEHCTB X > -1y > -1 x+ Yy <1.

3. CoCTaBHTh ypaBHEHHE JTHHUM YPOBHS 1T GyHKIMU U = X° + 4y° + 4x+4y; C=13,
B Touke A(L-2).

«Marpunpl. Onpenenurenu. CucreMbDy

3aganue 1. Pemure Matpu4HOe 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

{xl +2X, +4x, =31,
3aganme 2. Pemure cucremy 45X + X, +2X, = 20,
3X, =X, +X,=9.

a) no ¢popmynam Kpamepa;

0) metogom ["aycca;

B) C TIOMOIIBIO OOPATHOM MAaTPHIIHI.

3analme 3. HCCJ’IG,Z[YIZTC CUCTCMBbI Ha COBMECTHOCTD, B ClTyd4a€ COBMCCTHOCTH, HaWau-
T€ pELICHUE, CIETIaTe MPOBEPKY.
2X =X, +3X, = 7X, =5; —3X, —3X, + X, —8X, =0;
a) 16X —3X, +X,—4X, =7, 0) 12X, —4x, +5%,—-12x, =0;
4x, —2X, +14x, —31x, =15; 4X, 42X, + 3%, +2X, =0.

HpnMeprle 3aJaHusA JJISl IIOATOTOBKH K NMPAKTUYCCKUM 3aHATUAM

«IIpeneabi»
Brraucnute npenensl GyHKINN:
4 g2 2
1. ”mx3—><8; 2. lim 3X ZX 2 ;
x> TX7 49X x> 12X% —X° = X+2
3, i VIr2x -3, " “mln(1+sin4x);
X—>4 \/;_2 x—0 etgx_l
3
5. lim (vx+2 - Vx); 6. lim_* *1;
o x>-1sin(x +1)
7. Iim(zx_lj : 8. lim x-In(l+gj.
xom\ 2X +1 X420 X

1
9. Uccnenyiite Ha HEMPEPHIBHOCTH (PYHKITUIO f(x) =25 B TOUKax x, =3 W x,=5. Cne-
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JIAalTe CXeMaTUYECKUI YEPTEK.

10.

10. Haiinure Touku paspeiBa ¢pyHkimu. Caenaiite ueprex.

—-X, ecmw Xx<0,
y=1{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

=

«DOHII»
1. Haiitn z,,2), ecmn 2X + y?+22 =e*

2. Borumciuts npubmmkénHoe 3HaueHne GyHkuun Z =+ X° +5¢” B Touke B (2,03:0,02).

3. Haiitn skcTpemyM QyHKIHE Z = X° +4X— 27y +y°

«Matpunbl. Onpeaeaureau. CucTeMbD»

1. Haiitu matpuny X. [IpoBepuTh NpaBHIBHOCTh PELICHUs IOACTAHOBKON HalijeHHOU
MaTpHIbl B HICXOJHOE YPABHEHUE.
2C+3X =2X—-A4-B", ecim

2 1 -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 TMHEHHBIX YpaBHEHHN TPEMs CIIOCOOAMMU:
- o (hopmynam Kpamepa,
- MaTPUYHBIM METOJIOM (C MOMOLILI0 OOPaTHON MaTpPUIIb),
- meToaoM [aycca.
4x) + Xy +4dx3 =2,
Xy + Xy +2x5 =1,
2x; — Xy + 2x5 = 4.
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3. Pemuth cucremsl ypaBHeHUi MeTonoM ["aycca, caenaTh BBIBOJ O COBMECTHOCTH. B He-

OTpe/ieNIeHHBIX CUCTeMax HalTH o0lee U YaCTHOE pEelIeHUE U CIeNaTh MPOBEPKY.

X; +2xy +4x53 —3x, =0;
3x; +5x, +6x3 —4x, =0,
3x; +8xy +24x5 —19x, =0;
4x; +5x, —2x5+3x, =0.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTeCcTalMM.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1neHOYHBIC CPEACTBA

MNK-10 - BJaJC€HHUE€ HABbIKAMH KOJHYCCTBCHHOIO0 1 KA4Y€CTBCH

HOI'0 aHaJInu3a nmbopMam/m IpU NPUHATHHU YIIPABJICHYECCKHUX peme}mﬁ, MMOCTPOCHMUA IKO-

HOMHNYECKHX, (l)I/IHaHCOBbIX N OPTraHUu3aANIMOHHO-YIIPABJICHYCCKUX MOIIeJIEﬁ NyTeM HUX aJanTalvu K KOHKPETHBIM 3aavdYaM ylpaBJCHUs

3HaTe

OCHOBHBIE OIPE/ICIICHUS U TIOHATHUS;
OCHOBHBIEC METOIbI TU(DPEepEeHIIMAIBHOTO,

HHTCTPaJIbHOI'O UCHHUCIICHUA W IIPUMCHCHUA

HX IJId pCUICHUA 3a1a49 MaTEMAaTUYCCKOI'O aHa-

JIM3a W MoOJieied APKOHOMMYECKHUX 3ajad,

OMnpeaACICHNUA OCHOBHBIX HOHﬂTHﬁ, Ha3bI-

BAET UX CTPYKTYPHBIC XapAKTEPUCTUKH;

OCHOBHBIC MCTOABI UCCIICAOBAHUS, UCIIOJIB3Y-

€MbIC B MATEMAaTUYCCKOM aHaAJIN3E,

1.

10.

11.
12.

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

Oynkius ogHo# nepemenHoi. [Ipexen GpyHKIMM B TOUKe 1 OECKOHEYHOCTH. Y CJIOBHE
cymiecTBoBanus npezaena. OTHOCTOPOHHUE IIPEIEIbI.

BeckoneuHo maieie U OeckoHeYHO Oobme (YHKINU U UX cBoiicTBa. Teopema o cBs-
34 npezena u 6eckoHeyHo Mainoil. I1epBblif n BTOpOi 3amMeuaTenbHble PeIebl.
HenpepbiBHOCTS pyHKIINE B Touke. CBOWCTBA (PYHKIMI, HEMPEPHIBHBIX B TOYKE. ToU-
KM pa3pbiBa QYHKIMHA U UX KIaCCU(PUKALHSL.

[IponsBogHas. MexaHM4eCcKui, TeOMETPUYECKUI U DKOHOMUYECKUI CMBICII IIPOU3BOI-
HOM. CBsA3b HENPEPHIBHOCTH U AUDPepeHInpyeMOCTH (PYHKIUH.

Huddepennunan GyHKIMH, €ro CBOMCTBA U IPUMEHEHNE B TPUOIM)KEHHBIX BbIUKCIIE-
HUSIX.

[IpaBuio Jlonurans v ero NpUMEHEHHE ISl BBIYUCICHUS IIPEJEIIOB.

MoHoToHHOCTH (pyHKIMH. JlocTaTOYHOE YCIOBUE BO3pacTaHUs U yObIBaHUS (DYHKIIUU.
OkcrpemyM pyHkunu. Heo6xoaumoe U 10CTaTOYHOE YCIOBUS CYILIECTBOBAHUS TOUEK
JKCTpEMyMa.

BoinmykiiocTs, BOrHYTOCTh (PyHKIIMHU. J[OCTaTOYHOE YCIOBHE BBHITYKJIOCTH U BOTHYTOCTH
¢ynkuuu. Touku nepern6a. Heo6xonnmoe U 10CTaTOYHOE YCIOBHSI CYILIECTBOBAHUS
TOYEK meperuoa.

AcumnrToTsl Tpaduka (YHKIMU: BEPTUKAIbHBIC, TOPU30HTAJbHbIE M HAKJIOHHBIC
ACUMIITOTBI U YCIIOBHSI UX CYILIECTBOBAHUSI.

[TepBoobOpasnas. HeonpeneneHHbIi HHTETPaN U €r0 CBOWCTBA.

MeTobI HHTErpUpOBaHUs (METO/ 3aMEHbI IEPEMEHHOM, METO/I UHTETPUPOBAHUS 11O
4acTsaMm).




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OueHouHble CpeCTBA

13. 3amauu, NPUBOASILIKE K OHITHUIO OMPENIETICHHOr0 MHTerpasa (0 IO u KPUBOJIU-
HEIHOH Tpamenuuu, o MPOUCHHOM IyTH, 00 00beMe TPOU3BEACHHOMN MPOAYKIIH).

14. OnpeneeHHbIM UHTErPAl U €r0 CBOMCTBA.

15. MHTerpan ¢ nepeMeHHbIM BEPXHUM IIPEACIIOM U €TI0 CBOMCTBA.

16. ®opmyna Herorona — JleitOHua.

17. HecoOcTBeHHBIE HHTETPAJIBI IIEPBOTO POJAA U UX CBOMCTBA.

YmeTs

— BBUICJIATH 3HAHHS TEX TOHATHH, KOTOPHIC
TPeOYIOTCS /ISl pelIeHUs] MPUKIIAIHBIX 33/1a4;
— o0cyxnatb crnocoObl 3QQPEeKTUBHOTO pe-
IICHUS TIPUKJIAIHBIX 32]1a4;

— pacnio3HaBaTh 3(()EKTHBHOE pEIICHHUE OT
HEed(PPEeKTHBHOTO;

— OOBSACHATH U CTPOHMTH MOJEIU Y4EOHBIX
MaTeMaTHUYECKUX M YIPABJICHYCCKHX 3a7ad U
CTPOUTH TUIMYHBIC MOJIEIH Y4EOHBIX 3KOHO-
MUYECKHX 3a]1a4;

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

— BBIIGNATH 3HAHUS TEX MOHATHU, KOTOPHIC
TPEeOYIOTCS ISl peICHUs MPUKIIAIHBIX 3a/1a4;
— KOPPEKTHO BBbIpa)xaTh U apryMEHTHPOBAH-
HO OOOCHOBBIBaTh TIOJIOKEHUS MPEIMETHOM
o0acTu 3HaHHUS.

Hpumepm;te npakmuvieckue 3a0aHUA 015 IK3AMEHA U 3auema.

1. Beruucnure npejens:
1+4x—x* . 3x-arcsin2x J2x—1-
; 0) I|m73;13) "m2x13\6_

x>0 COSX —CO0S” X

x—0 X + 3X° + 2X x—3 X

X =ctg2t,

2 Hai dy .. _ 4x—x?
. Haiigure — s oynkuuii: a) y =e . 0) )
dx y = In(sin2t).

3. Haiitu mpou3BoHbIC CIEAYIONIMX (DYHKITUIL.

1 . 1
: y:smx+;

2. y=(x+tgx)°

3. y:(5* +1)%+ al

4. y=(x+4)"
5, X—y—-e'y+2=0

Haiitu npousBojHble BTOpOro nopsaka () ! )
6. y= (x2 ) Jx+1

Xx=t*-1,

y=1+t°
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OueHouHble CpeCTBA

4. Berunciuts: a) 3 —J3+i , 0) (1— i)zg.

5. HaiiTu HeompeienéHHEIH MHTETpan. — a) J. sin3x-cos5xdx, 6) ,[ 1-cosx ) I( 2x+5)-e*dx.

(x —sin x)?
B vdx

Jz.\/x2+5.

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

6. BerunciuTh onpeieneHHbIi HHTerpal

2
8. Haiftn momane durypsl, orpanuuennoil mmamavm: X =4, Yy =4X.

2 3
9. Mccnentosath Ha sketpemym pyrxmmo Z = X — 2XY + 4y
10. Pemnre 3amauy Koumn: Yy c0s® xdy = (y2 +1)dX, y(O) =0.

Bnanets

— crocobaMu IEMOHCTpAllUN YMEHHUs aHau-
3UPOBATh CUTYAIHUIO;

— METOJAMH MaTeMaTU4YECKOI0 aHaau3a Ipu
pELICHNH Y3KOHOMUYECKUX 3a7a4 C IIpUBJCYE-
HUEM MaTe€pHasoB JIONOJHUTEIBHOMN JIUTEpPa-
TYpbl U HHTEPHET PECYPCOB;

— HaBBIKAMH U METOJIMKaMH 0000111eHus pe-
3yJbTaTOB PEIIEHNUs, SKCIIEPUMEHTAIIBHOM Jie-
ATEIIBHOCTH;

— crnoco0aMu OlIEHUBAHUSI 3HAUUMOCTHU U
MIPaKTUYECKOW TPUTOJHOCTH IOJTYyYEHHBIX pe-
3yJIbTaTOB;

— npodecCHOHaTbHBIM S3bIKOM NMPEAMETHON

IIpumepnsie npuknaonvie 3a0a4u u 3a0anus
3agaya 1. 3aBUCHMOCTh IIyTH OT BpPEMEHH NpH HPSMOIMHEHHOM IBWXXEHHHM TOUYKM 33JaeTcsi ypaBHEHHEM

3 2
S=—1t"+2t° -3, rme S — myrs B ™, a { — Bpems B c. Berunciute ee CKOPOCTh U YCKOPEHHE B MOMEHT Bpe-

menn { =4C.
3agava 2. 3aBUCHMMOCTh 0OBbEMa BBITYCKa HPOAYKIMHM V OT KanuTajdbHbBIX 3aTpaT K ompexpensercs ¢yHkuuen
V=V,In(4+K?). Haitti untepsan u3sMenenns K, Ha KOTOPOM yBeTHUEHHE KAITUTATBHBIX 3aTPAT Hed((HEKTHBHO.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OueHouHble CpeCTBA

o0JiacTH 3HAHUS,

— cmoco0aMu COBEpIIECHCTBOBAaHMS Ipodec-
CHOHAIBHBIX 3HAHUW M YMEHUH IyTeM WC-
MOJIb30BaHUSI BO3MOXKHOCTEH HWH(OPMAIHOH-
HOM Cpeibl.

OIIK-5 — Bi1aieHne HABBIKAMM COCTaBJIeHUs] (PMHAHCOBOW OTYETHOCTH € Y4€TOM MOCJIeICTBHI BJIAMSAHUS PA3JMYHbIX METOI0B U CNOCO00B (pMHAH-
COBOI0 yueTa HAa (PMHAHCOBBIE Pe3yJIbTATHI IeSITeJILHOCTH OPraHN3allMi HA OCHOBE UCIOJIb30BAHHUS COBPEMEHHBIX METO/10B 00padoTKHU 1e/10Boi HH(OP-
MAaIlli¥ ¥ KOPIOPATHBHBLIX HH()OPMALMOHHBIX CHCTEM

3HaTe

- OCHOBHBIC OIIPCACIICHUA U ITIOHATUSA,

- CBA3b MCIKAY Pa3JIMYHbIMU MATCMATUYCCKH-
MH O6T)€KTaMI/I, OIIUCBhIBAKOIIMMH 3KOHOMHNYC-
CKHEC IIPOLECCHI,

- OCHOBHBIC MAaTCMAaTUYCCKHUEC MCTOAbI, IIPUME-
HACMBIC IJISI pacu€Ta YKOHOMUYCCKHUX ITOKa3a-
TEJISH U aHaJIN3a YKOHOMHYCCKUX IMpOUECCOB;

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

a bk~ ownh e

o

10.

11.

12.
13.

14.

Martpuupl. [leficTBus Hax MaTpULIAMU U UX CBOMCTBA.

Onpenenureny U UX CBONCTBA.

OO6parHas maTpuila U €€ CBOMCTBA.

Panr maTpunbl.

CucreMbl TUHENHBIX anredpanyeckux ypaBHeHUH. Marpuunast 3anuch. MeTosl pe-
menust: popmynsl Kpamepa, matpuunslit cioco6, meton "aycca.

Uccnenoanune CJIAY Ha coBMecTHOCTD. Teopema Kponekepa — Kamnemnnu.
Juddepennunanbable ypaBHEHHS MepBoro nopsjaka. OcHoBHbIe onpeaeneHus. Teopema
Komm. 3anaya Komu.

OcCHOBHbBIE BU/Ibl HHTETPUPYEMBIX B KBaJipaTypax JuQQepeHInaIbHbIX YpaBHEHUM]: C
pasaensaiomUMIcI ePEMEHHBIMH, OTHOPOHbBIE, IMHEHHBIE, CIIOCOOBI UX PEILIEHMUS.
[Tonsarue nuddepeHnanbHBIX YpaBHEHUH BbICIIMX MOpsIKoB. OOIee pemeHue, yact-
Hoe pemrenue. Teopema Kommu. 3amaua Komu.

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

YacTHble TPOU3BOHBIE (PYHKIIMHM HECKOJIBKUX MepeMeHHOM [Ipon3BoiHas 1Mo Hampas-
JICHUIO.

I'panueHT QyHKIMM U €To CBOMCTBA.

OkcTpeMyM (pyHKIMU JBYX HepeMeHHbIX. HeoOxoanmoe 1 1ocTaTouHoe yCaoBHs Cy-
LIECTBOBAHUS TOYEK IKCTPEMYMaA.

Y CIIOBHBIN 3KCTPEMYM.
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CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS OueHouHble CpeCTBA
KOMITETCHIIUH
15. AnreOpanueckas (opMa KOMIUIEKCHBIX YHUCEN U JEHCTBUS HAJl HUMH.
16. TpuroHomerpuueckas (popma KOMIJICKCHBIX YHCENT U JCHCTBUS HAJl HUMH.
YmMmers - BOCIIPOU3BOAUTH OCHOBHBIE MaTeMaTudeckue | [Ipumepnsie npakmuueckue 3adanus u 3adauu

MO/JIeIH;
- pacro3HaBaTh MaTeMaTH4YeCKHuEe OOBEKTHI;

- pemiath 3aJadd MpeIMETHOW obmactu: pe-
maTh CTaHAAPTHBIE 3aJa4dl [0 MPEAJIOKECH-
HBIM METOJIaM M ajJroputMam, rpauuecku
WJUTIOCTPUPOBATH 3a/1a4y;

- OIICHMBATh JOCTOBEPHOCTh TMOJYYECHHOIO
penieHus;

- BBIOMpATh ONTUMATBHBINA METOJ;

- 3aIUChIBATh MATEMATHUYECKYIO TOCTAaHOBKY
3a/1a4, UCTOJIb3yEMbIX B JIaJbHEUIIEM MPH IO-
CTPOCHHUH MAaTEeMAaTHYECKUX MOJIETIeH;

3ananme 1. CocTaBbTe aITOPUTM PEIUECHUS .. ... 3aJaUH.

3ananue 2. Beruucianure npuOIMKeHHO Y = 5\/ x? npu X = 1,03.

3anaua 3. Briunciure npezen no npasury Jonurans 1im arcsin(2x-4)
X—2 X2 —4

3aganne 4. ChopmynupyiiTe HECOOXOIUMOE YCIOBHE SKCTpeMyMa QYHKIIUH OIHON TIEPEMEHHOM.

12
X2 —4
3anaya 6. KakoB reoMeTprdecKuii CMBICI ONPEIEICHHOTO HHTETPAIa OT JaHHOW (YHKIMH B JaHHOM HMHTEpBAJIC B
JIEKapTOBOM cucTeMEe KOOpAUHAT?
3apanue 7. YKaxuTe BEpHOE YTBEPXKJICHNE O PYHKINH ABYX IIEPEMECHHBIX:

a). TPaJIMeHT MEePIeHINKYIAPEH KacaTeIbHOH IIIOCKOCTH;

6). TpaIMeHT SBIAETCS IPON3BOIHON MO HATPABICHHUIO;

B). TPAJMEHT ABISAETCA KacaTeIbHOM K IMHUM YPOBHS;

T). TPaJUEHT OIpeeNseT HalpaBiIeHne MaKCUMaJIbHOW CKOPOCTH U3MEHEHHS (D YHKITUH.
3aganne 8. Ykaxwure JIOXKHOE ytBepxkaeHue o pyHKIINH JBYX EPEMEHHBIX:
a). HenpepbiBHast GyHKIMs Beeraa auddepeHupyema;
0). hyHKIUS, IMEIoIas peaes B Touke M, MOXKeT ObITh pa3pbIBHA B 3TOH TOUKE;
B). y anddepeHnupyemMoii QyHKINH CYIIeCTBYIOT YaCTHBIE IIPOU3BOIHBIE;
T'). U3 HETIPEPHIBHOCTH YACTHBIX MMPOM3BOAHBIX B ToUKe M cienyer auddpepeHnnpyeMocTb (yHKINH B 3TOH TOUKE.
3ananue 9. [IpoBecTr nostHOE HcciiefoBaHNe GYHKIMH U OCTPOUTH UX TPaUKH:

z

3anaua S. MccnenoBath GyHKUUIO U IOCTPOUTB €€ Tpaduk: y =2 4

ly=x-e2.
Inx

2.y =

&
Jy=(x+1)-e "
3amanme 10. Haiitn nanGonbliee 1 HaMMeHbIee 3HaueHne Gynkuuu ¥ = f(x) Ha oTpeske la: B]:

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

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

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

- MaTeMaTHYECKUM SI3BIKOM MPEIMETHOM 00-
JJaCTU: OCHOBHBIMHM TCPMHUHAMH, ITOHATUAMU,
OIIPENICIICHUSIMH Pa3/IeliOB MATEMAaTHKH,

- OCHOBHBIMH crocodamu npeaACTaBJICHUA Ma-
TeMaTu4ecKol mHpopMauy (aHaATUTUYCCKUM,
rpaguYecKUM, CAMBOJIBHBIM);

- MaTeMaTHYECKUM SI3BIKOM MPEIMETHOH 00-
JIACTU: 3alIUCBHIBATh PE3YyJIbTAThI IPOBEAEHHBIX
HCCIIEIOBAaHHUI B TePMHUHAX MPEAMETHON 00ma-
CTH.

IIpumepnwvie npakmuueckue 3a0anusn u 3a0a4u

3apaua 1. [{ns pemenus 3ajauu cenaiTe CXeMaTHYECKUI YepTexk U MoIy4nTe QyHKIHOHAIBHYIO 3aBUCUMOCTb
0 YKa3aHHIO K 3a1ade. Haiinure obnacth onpeaeneHus 3Tol GpyHKIMU 110 CMBICTY 3aJa4i. BEIYHCIUTE 3HAYCHUS
9TOW (YHKIMHU MPHU TPeX pa3IMYHBIX 3HAYCHHUSAX apryMeHTa. VcenenyiiTe pyHKIHIO Ha HAHOObIEe H HAUMEHb-
nree 3HaYeHUsA. OTBETHTE Ha BOIPOC 331a4H.

«CeueHue TOHHENS UMeeT (GopMy NPSIMOYTONBEHHKA, 3aBEPLIICHHOr0 MoJayKpyroM. [lepumerp ceuenus 18 m. [lpu
KaKOM pajifyce MOJIyKpyra IUIOIIaab cedeHus OyAeT HaubobIeii?»

O6o3HaubTe paauyc nomykpyra uepes I u Bbipasute mnomans S ceuernms kax dynxrmio ot I $=3(r) .
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 ctouMocTh nepeBo3kd M T rpy3a IO KeJI€3HOH Jopore Ha paccTossHUE | KM IpU YCIOBHH, YTO
Tapud y nepeBo3KH OJHON TOHHBI YObIBAa€T Ha a pyOJIeii Ha KaXIOM MOCIIeIyIONIeM KHIIOMETpE.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NOKa3aTeJd M KPUTEPHH
OlLleHUBAHUS:

[TpomexyTouHass aTTecTalys MO AUCHUIUIMHE «MaremaTtuka» BKIIOYAET TEOPETUYECKUE
BOIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YJalOIIMMUCS 3HAHUM, U TPAKTHUECKHE
3aJJaHusl, BBISBIISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, TPOBOAUTCS B hopMe
3ayeTa U SK3aMeHa.

DK3aMeH MO JaHHOM MUCLUIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
Ouieram, KaXIblil U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUECKUX BOMPOCA U OJHO MPAKTUYECKOE 3a-
JTaHHE.

IToka3aTenu U KPUTEPUU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI, BCECTOPOHHEE, CUCTEMAaTUYECKOe U IIy0OKOe 3HaHuE yueo-
HOT'O MaTepuasia, CBOOOIHO BBIMOJIHSACT MPAKTHUECKUE 3a/laHUsl, CBOOOIHO ONEpUpYEeT 3HAHUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIILIEHHOMN CJI0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — o0yJaroniuiicss 1eMOHCTPUPYET CPETHUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUNA: OCHOBHbBIC 3HAHUS, YMEHHUSI OCBOEHBI, HO JOMYCKAIOTCS He-
3HAUUTENbHbIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPU aHATUTUYECKUX OIepalusx, epeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YAO0BJETBOPUTEILHOY» (3 Oaiia) — 00yJaromuicss AeMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMIIETEHIINII: B X0/1€ KOHTPOJIbHBIX MEPONPUATUI TOMyCKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaOLIHICS
UCIBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSMHU MPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He 6osee 20% TeopeTnyecKkoro Marepuana, 10MyCKaeT CylIeCTBEHHbIE OIIMOKH, HE MOXET
MOKAa3aTh MHTEIJICKTyaIbHbIe HABBIKU PEIICHHSI IPOCTHIX 33/1a4.

— Ha OIICHKY «HEeYyJOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiics HE MOXET MOKa3aTh
3HAaHUS Ha YPOBHE BOCIPOM3BEAEHUS U 00BACHEHUs MH(POpMALUU, HE MOXKET M0Ka3aTh MHTE-
JIEKTyaJIbHbIE HAaBbIKM PELICHUS MPOCTHIX 3a/1a4.



8 YueOHO-MeToqHYecKOe U MHPOPMALTMOHHOE 00ecTieueHHe JUCHUTLINHBI (MOTYJIs1)
a) OcHOoBHAas JMTEpaTypa:

1. Illunauer B. C. Beicmias maremaruka: yueOnuk / B.C. IllunaueB. — Mocksa: H-
OPA-M, 2019. — 479 c. — (Beicmee obpazoBanue). — 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: Uist aBTOPHU3. MTOJIb30Ba-
TEJCH.

2. Maremaruka: y4de6. mocoome / FO.M. Tanunos, 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: anexTponnsbiid. - URL: https://new.znanium.com/catalog/product/989799. —
PesxuMm poctyna: 1uist aBTOpH3. IMOJIb30BaTENCH.

0) JomosiHuTEIbHAS JIUTEpaATypAa:

1. Teopuss BeposSTHOCTEH M MaTeMaTH4ecKash CTaTHUCTUKAa: Y4eOHoe mocooue / bu-
prokoBa JI.I'., bo6puk I'.1., MatseeB B.I., - 2-¢ u3a. - Mocksa: HUL] MH®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: mjis aBTOPH3.
II0JIb-30BaTENIEH.

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

3. Hdanko, [1.E. Beicimast MaTemMaTuka B ypaXHeHHIX H 3a1adax. (B 2-x wactsax) [Tekcr]
[ T1. E. Janko, A.T. ITonos, T. 5. KoxxeBuukosa. - M.: Beiciias mkosa, 1986-2009. ISBN: 978-
5-488-02201-0. - 6omee 1000 mT.

®duxrtenronbil, [.M. OCHOBBI MaTeMaTHYECKOTO aHaau3a: yueOHuk: B 2 yactsax / .M.
®uxrtenronsl]. — 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. ®uxrterronsll, .M. OCHOBBI MaTeMaTHYECKOT0O 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 oOpareHus:
06.10.2019). — Pexwum moctymna: Ui aBTOPHU3. TOJIb30BATEIICH.

5. llunaueB B. C. 3agaunuk 1o Beicuiell Marematuke: yue6. mocodue / B.C. Illunayes.
— 10-e u3zn., crepeorun. — MockBa: UTHOPA-M, 2020. — 304 ¢. — (Bsicmiee
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obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: osnektponasii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanyecKue yKa3zaHus:

1. A6bpamoBa, 1.M. DneMeHTbI BEKTOPHOU anreOpbl U aHATUTHYECKON reomeTpuu: Me-
TOJMYECKUE YKa3aHus s cTyneHToB | kypca Bcex cnenmansHocteid. — MI'TY, 2008. — 16 c.

2. Axkmanoga, 3.C. Heonpenenenusiii uaterpan: Terpans-koucrekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, .A. KpuBbsie u moBepxHocTH 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 GpyHKIHI KOMIUIEKCHOTO TTEPEMEHHOTO: METOIMUECKHE yKa-
3aHUS U BapUaHThl MHAWBUIYAIbHBIX 3aJaHUN IS CTYJCHTOB BCEX CIIEIHaIbHOCTeH — Maram-
toropck: 'OY BIIO «MI'TVY um. I''M. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHblil HHTErpall: METOIUUECKHUE YKA3aHUs JIJIsi CTYJE€H-TOB —
Maruuroropck: 'OY BIIO «MI'TY um. I''1. Hocosay, 2010 — 12 c.

6. I'pauesa, JI.A. DneMeHTHI TMHEHHON anreOpbl, BEKTOPHOH anreOpbl U aHATTUTHYECKON
reoMmerpun: YuebHoe nocobue. - Maruutoropck: I'OY BIIO «MI'TY um. I'.11. Hocosay», 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHbIii MpakTUKyM 10 cratuctuke ¢ npumeHeHnem EXCEL:
Merton. yka3. ajs J1abopaTOpHBIX pabOT MO0 MATEMAaTUYECKOU cTaTucThke.- Marautoropck: [OY
BITIO «MI'TY um. I''1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonnveckuii aHanmu3: MeToandeckne yKa3aHusl 1 BAPHAHTHI 3aJaHUN
JUTSL CAMOCTOSITENIbHON pabOThI M KOHTPOJIS 3HaHu# cryaeHTtoB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoOwiTusi 1 BepossTHOCTh. YacTh 2. Meron. ykas. - Marauro-
ropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010. — 25 c.

10. Masiuenko, E.I1. [IpousBoanas u quddepennman pynkuuu. [Ipakrukym.- Marauto-
ropck: 'OY BIIO «MI'TY um. I'.1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ynkiuii u nmoctpoenue rpadukoB. [IpakTukym. —
Marnutoropck: 'OY BITO «MI'TY um. I''M. Hocoay, 2011. — 20 c.

12. CaBymkuna H.®. KomOunaropuka. Codbitre u BepositHocTh. Yacts |1 KomOunaTo-
puka. Anredpa coObITHil: MeTos. yka3aHus Mo IUCHUIUIMHE «MareMmatuka» Ui CTyAEeH-TOB |
Kypca Bcex crermansHocteil. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatal
0gues/1/1123520/1304.pdf&view=true 1. Axmanosa 3. C. HeonpeieneHHbIi HHTETPA: OT TEO-
pHH K TpakTUke [DIeKTpoHHBIH pecypc]: yueOHoe mocodue / 3. C. Axmanosa ; MI'TY. - Mar-
wutoropck: MITY, 2015. — 1 oamek-tpon. onr. jguck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — MakpooOBEKT.

https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalo
gues/1/1068918/313.pdf&view=true Amnanutuyeckas TeOMETpHUs [DJICKTPOHHBINA pecypc]:
npaktukyM / T. T'. Ky3una, O. C. Augpocenko, T. B. Mopo3soga, O. B. [Terposa; MI'TY. — Mar-
HUTOTOPCK, 2010. - 114 c. X HIL., Ta0II. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatal
0gues/1/1138511/3342.pdf&view=true 4. bounapenko T. A. MHTerpansHoe UCUUCICHUE PYHK-
UK OJHOHN TepeMeHHOM [DaeK-TpoHHBIA pecypc] @ yuebnoe mocobue / T. A. BonmapeHko ;
MI'TY. - Marnauroropck: MI'TY, 2017. - 1 osnekrtpon. ont. muck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - Makpooowexkr. - ISBN 978-5-59967-1001-0

https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatal
0gues/1/1138500/3338.pdf&view=true 5. Bynbsiuesa C. B. MaremaTrka: mpeaessl U HEIPEPhIB-
HOCTh (DYHKIIMU OJHOM mepeMeH-HO#. [IpakTukym [DnekTpoHHbIH pecypc]: yueOHoe mocodue /
C. B. BysnbrueBa; MI'TVY. - Mar-autoropck: MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true - MakpooosekT. - ISBN 978-5-59967-1002-7.

IIporpamMmmuoe oGecrieuenne

Haumenosanue N
oo Ne norosopa CpoK JIeHCTBUS JIUIICH3UH
MS Windows 7
. 1-1227-18 oT
Professional (ms 08.10.2018 11.10.2021
KJIACCOB)
MS Office
2007 Professional Ne 135 ot 17.09.2007 0ecCpovHO
7Zip CBOOOJIHO  pacmpocTpa- 0ECCPOUHO
Adobe Reader CBOOOJIHO  pacIpocTpa- 0eccpoUyHO
MAXIMA CBOOOJIHO pacmpocTpa- 0ECCPOUHO
FAR Manager CBOOOJAHO pacmpocTpa- 0OECCPOUHO

IIpodeccuonanabHbIe 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbBIE CHCTEMbI
HasBanue xypca CchuIKa

Nudopmarnmonnass cucrtema - EnuHoe OKHO URL: http://window.edu.ru/
JIOCTYTa K HH(GOPMAIIMOHHBIM pecypcam

ITouckoBass cucrema Axagemus Google
(Google Scholar)

HanmonanwHas nH(OPMALIMOHHO-
aHaJUTU4YeCKas CcHUCTeMa — PoOCCHICKHI HMHICKC
HayuyHoro uutuposanus (PUHIL)

9 MarepuajibHO-TeXHHYECKOe o0ecnedeHne TUCIHIIINHBI (MOTYJIsT)

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

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

MaTepHaano-TeXHqucxoe obecrneucHue JUCIUIIIIMHBI BKIIIOYACT!
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VY4eOHble ayIMTOPUN AJISl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO Tuma: Jlocka, MyJlbTUMe-
TUIHBIC CPEJICTBA XPAHCHHSI, IEPEIauyl U MPEICTABICHIS HHPOPMAITHIH.

VY4eOHble ayAUuTOpUU ISl MPOBEACHUS MPAKTUYECKUX 3aHSITHM, TPYNIOBBIX U UHIUBU-
JyaTbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJS U MPOMEKYTOYHOH arrectanmu: Jlocka, Mylib-
TUMEIUNUHBINA MPOEKTOP, FIKPaH.

Komruiekc MeTomudeckux pa3padoTok (pa3gaToqHOro Marepualia ¥ METOJUYEeCKIX YKa-
3aHMii) U\MJIM KOMIUIEKC TECTOBBIX 3aJ[aHUil ISl TIOATOTOBKU U MPOBEICHUS TPOMEKYTOUHBIX H
PYOEKHBIX KOHTPOJICH.

[Tomemienust st caMoCTOSITENbHOM paboThl yyamuxcs: [lepcoHanbHble KOMITBIOTEPHI C
naketom MSOffice, BeixogoM B MHTEpHET M C JOCTYNOM B 3JCKTPOHHYIO MH()OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

[Tomemenne nnst XpaHeHHs] U MTPOGUIAKTUIECKOTO0 00CTYKUBaHUS y4eOHOTO 000pyH0-
Banus: llkads! 11 XxpaneHus: yueOHO-METOIUYECKOM TOKYMEHTAlUU, Y4eOHOro 000pyI0BaHUS
¥ V4eOHO-HaTJISTHRIX TTOCOOWH.
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