MAHACTTPCTRO TIAYIKH H BRICHIE] O OBFAZOBAHIE
PO HACKDM dvb B4 1118
Ii.T-H;,.'I,I:II:-J_'IhIIi'IE I DCYTARC TOCI IO 511},:[.'E{ETHDE Dﬁpﬂsﬁﬁumn.b]iﬂt FrIPCHRLSHHR
BEICHICMY O P b i
SAATMATOCAPCKE TOCYIYICTECHARH TEYHHISCK WA ;‘HI.!HEEIGH'['E:‘I' wrd . T H. TTocakan

ML R AL
JHPCETOD HHCTHTYTA

" W, K MesmEn

atds eopratpa 2018 n

K-

PAROUTASA TIPOTPAMMA JHCLHHNIHHEI
MATEMATHEA

[ | ampanTarme [T TORR
J8.05.02  MenesmmaenT

TTpodiiare npe MR
DIROTTCR AT O FTTRA0TRIIRS TR OPe OO PIITHE

Yo kRN et Rt iimg HORATADPAGT

lli'lli,'l_l,']:lﬂ WA THMIYLOREH — IIE'IHK]IH..I,HL]H fm:—uw—mpm:r

(Do 00y IeIHT

FAOTHAR
Hucrpryr Licwecineaiaitos o CeaiJapTHIATEHE
TCaae]oe i BECICH MATCMATHRE
Kype |

YarmeToropok

018



PaGouas mporpamma cocrasiesa Ha ocHope ®I'OC BO 1o Hanpas/IeHHIO MOATrOTOBKH 38.03.02
MeHeDKMeHT, yTBepyxaenHoro npukazoM MOuH P® Ne 7 ot 12. 01. 2016 1.

PaGouasi mporpaMma paccMOTpeHa W 0o0peHa Ha 3acenanun Kadeipbl Buicuiei mamemamuru

«4 » cenrsa6ps 2018 r., mpotokon Ne 1.
3aB. kadeapoii GZ/:T/ / E.A. Ily3ankoBa /

PaGouas mporpaMma o100peHa METOINYECKOH KOMUCCHEH Hrcmumyma ecmecmeosnanus. u
cmandapmusayuu  «24» cenrsops 2018 r., mporokon Ne 1.

ITpencenarens /. 10. Mesun /

1/'

* CoriacoBaHo:

3as. kadenpoit MenempkmMenTa

/ J1.b. Cumaxos /

PaGouasi mporpaMMa CocTaBJeHa: CTapIuuii npenoaasarenb kad. Bpiciuei MaTeMaTHKu

Gl /
W17
Y/l

4__74_; / T.B. A6pamona./

Penensent: noueHT Kad. [Tpuknaanoi MateMaTHKi ¥ MHYOPMATHKH, K.(.-M.H.

j_[‘__q’?:_ / J1.B. CmupHOBa /



JIuer perncTpauuu H3MEeHEHHH U XOTIOJTHEeHH I

R

METOAMYECKOM H MaTepualbHO-
TeXHHYECKOM 00eCreYeHHH TUCIUITIHHEI

JlaTa.
[Moamnuce
Ne Paznen Kpatkoe conepxanue Ne mpoTtoxkosa S
I/ | mpOrpamMMBI H3MEHEeHHS/ I0TI0JTHEHHS 3acelaHus s
Kadeapoit
Kadenper
1 8,9 AKTyanu3anus cBeieHHi 0 yaeOHo- 03.09.2019
METOIHYECKOM U MaTepHalbHO- npoToxon Nel f
TeXHHYECKOM 00eCreyeHHH UCIUILIHHEI %
2 8,9 AxTyanu3anus cBeneHuit o yaeGHo- 01.09.2020

npoTokoi Nel

7




1 lesin ocBOCHUSA TUCHUIIMHBI (MOTYJIA)

Llenp ocBoeHUS MUCHMILTUHBI «MaTreMaTukay COCTOUT B MOJTYYCHHH CTyAeHTaMu (yHma-
MEHTAJIbHBIX MATEMATHUYECKUX 3HAHUM M IPOYHBIX MPAKTUUYECKUX HABBIKOB IO UCMOJb30BAHUIO
METOJIOB MaTEMaTHYECKOI'0 aHajau3a I HCCICIOBaHHS MaTEMaTHYSCKMX MOMCSICH TeX HIIH
HHBIX MPOLECCOB U SIBJICHUM, B TOM YUCJIE U IKOHOMHUYECKHUX, JIJIsl TIOJYYEHHUS aHATUTUYECKUX U
YUCJIEHHBIX PEIIEHUI ITOCTABICHHBIX 3a]1a4.

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

- Pa3BUTHSA JOTHYECKOTO U aJITOPUTMUYECKOTO PEILICHUS;

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

- BBIPA0OTKY YMEHHSI CaMOCTOSITEJIbHO PACHIMPSITh MAaTEMaTUYECKUE 3HAHUS U MPOBO-
JUTHh MaTEeMaTHYECKHUM aHaIU3 YKOHOMHUYECKUX 3aJ1a4;

- WCIOJIb30BAHUE METOJIOB MATEMAaTUUYECKOT0 aHAJIU3a U €ro MOJAEJIEH B MPAKTUYECKOU
JIEATEIIbHOCTU C TPUMEHEHUEM COBPEMEHHOW BBIUUCIUTEIILHON TEXHUKH;

- O3HAKOMHUTH CTYAEHTOB C OCHOBHBIMM MATEMAaTHYECKHMH METOJAMH U MOJAEIISIMU M C-
CJIeTOBaHMS BEPOSTHOCTHBIX 3aKOHOMEPHOCTEH MAaCCOBBIX OJHOPOJIHBIX CIIy4alHBIX COOBITHIA.

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

Hucnurnnuna «Matematuka» BxoauT 0azoByro yacTh b1.b.10 oGpa3oBarensHOil nmporpam-
MBI.

JUist u3ydeHus AUCIUILTIHBI HE0OX0IMMBI 3HaHUS (YMEHHUS, BIaieHHs ), chopMUpOBaHHBIE
B pe3yJbTaTe U3yYEHHs Kypca MaTeMaTUKH B 00bEME IPOrpaMMBbl CPEHEN IIKOIIBI.

OcBoenune HaHHOﬁ AUCHUIUIMHBL ITPEAIIojgaract, 4To B pE3yJIbTaTC M3y4YCHHA IIKOJBHOI'O
Kypca MaTeMaTHUK{ oOydJaromuics nuMeeT chOpMUPOBAHHOE MPEICTABICHUE O MaTeMaTHUKE Kak
YHUBCPCAJIBHOM A3LIKEC HAYKH, 00 nacax U MEroaax MareMaTHKH, BJIaJCCT MaTEMAaTHYCCKHUMU
3HAHUSMU U YMEHHUSMHU, COOTBETCTBYOIMMU DenepalbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO
cTaHgapTta o0mero o0pa3oBaHus, HIMEET PA3BUTOE JIOTHYECKOE MBIIIICHHE, TPOCTPAHCTBEHHOE
BOOOpakeHHUe, 00J1aJ]aeT BHICOKUM YPOBHEM aITOPUTMUYECKON KYIbTYPHI.

3HaHus U YMCHHA, YCBOCHHBIC B MMPOLCCCC U3YUCHUA MATCMATHKHU HGO6XOI[I/IMBI JJIs1 OCBO-
€HUS IPYTUX TUCIUILINH €CTECTBEHHOHAYYHOTO U TPO(EeCCHOHATFHOTO IIUKIIOB.

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

B pesynbrare ocBoeHus aucuuiuimHbel «MaTteMaTukay oOydaromuiicss T0JKEeH 001aaaTh
CJIEIYIOIIMMH KOMIIETECHIIUSAMMU:

Crpyk-

TYPHBIN
JJIEMEHT
KOMIIETEHIINHU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

ITIK-10 — B1ageHHe HABBIKAMH KOJHYECTBEHHOI0 M Ka4eCTBEHHOI0 aHAIn3a nH(opManun
NpY NPUHATHHU YIIPaBJIeHYEeCKUX pellleHUil, IOCTPOeHUs] IKOHOMHYECKHX, (PMHAHCOBBIX U
OPraHM3alMOHHO-YNIPaBJeHYECKHX MO/esell MyTeM X a1aNTallui K KOHKPEeTHBIM 3a/1a-
4yaM ynpaBJIeHUs!

3Hath — OCHOBHBIE OIIPENIEIICHUS U MTOHATHUS;

— OCHOBHBIE METOJIOB AH(PepeHIINaTLHOTO, MHTETPAIIbHOTO UCUNCICHUS U
MIPUMEHEHHUSI UX JJI PELICHUS 33]1a4 MaTEMaTH4YEeCKOTO aHAIN3a U MOJIENIeH
SKOHOMUYECKHX 3a/1a4;

— ONpeIeeHUsI OCHOBHBIX MOHITHH, HA3BIBAET UX CTPYKTYPHBIE XapaKTepH-
CTHUKH;




Crpyx-
TYPHBII
JJIEMEHT

KOMIIETCHIIUU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

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

VYMeTs

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

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

— pacno3HaBath 3 PeKTHBHOE penieHre oT Hedh(HEKTUBHOTO;

— OOBSACHATh U CTPOUTH MOJEIU YYCOHBIX MATEMAaTHYECKUX U YIpaBJICHYEC-
CKHUX 33J1a4 ¥ CTPOUTH TUITMYHBIC MOJICITN YICOHBIX SKOHOMUYECKHX 3a/1a4;

— TMPUMEHSATH METOIbl MAaTEMATHYECKOTO aHaIN3a K PEHICHUIO MPOCTEHUIINX
3aJ]a4 5KOHOMHYECKOT'O XapaKTepa;

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

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

Bnaners

— cnoco0aMu IEMOHCTpPAlMM YMEHUS aHAJIM3UPOBATh CUTYAIIHIO;

— METOJaMM MAaTeMaTU4E€CKOI0 aHaJIu3a IIPU PEeLICHUN Y)KOHOMUYECKUX 3a1a4
C MPUBJICYEHUEM MATEPUAJIOB JOINOJIHUTEIBHON JINTEPATYPHI U UHTEPHET pe-
CYPCOB;

— HaBbIKAMU U METOJIMKaMH 0000IIEHHsI pe3yIbTaTOB PELLICHHs], IKCIIepU-
MEHTAJIbHOH JESTEIBHOCTH;

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

— mpoheCCHOHATLHBIM S3BIKOM IPEAMETHON 00JIaCTH 3HAHUS;

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

OIIK-5 — BiaajieHHe HABBIKAMHU COCTABJIEHUS] (PMHAHCOBOI OTYETHOCTH C Y4€TOM MO-
CJIeICTBUI BJIUSIHUA PA3JTHYHBIX METOA0B M Cl0CO00B (MHAHCOBOIO y4yeTa Ha (puHaAHCO-
Bbl¢ Pe3yJbTaThbl ATEJbHOCTH OPraHU3alMUd HA OCHOBE HCIIOJIB30BAHUS COBPEMEHHBIX
MeTO/10B 00padOTKH /1e10B0ii HHGOPMALIH U KOPIOPATUBHBIX HHGOPMAIIMOHHBIX CHCTEM

3HaTh

- OCHOBHBLIC OIIPCACIICHUA U ITIOHATHUS

- CBA3b MCXKAY pas3IMYHbIMHU MaTCMAaTHYCCKUMU O6”I)€KTaMI/I, OIIMChIBAOIITUMHA
3KOHOMHYECKHUE MPOLECCHI,

- OCHOBHBIC MATCMATHYCCKUC MCTOAbI, MPUMCHACMBIC IJId pacd€Ta SKOHOMU-
YeCKHUX IMOKa3aTeliel U aHalIn3a SKOHOMHUYECKUX IponueCCoOB;

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

YMmern

- BOCIIPOM3BOJUTh OCHOBHBIE MAaTEMaTHUECKUE MOJIETIH;

- pacro3HaBaThb MaTeMaTH4YeCKHE OOBEKTHI;

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

- OLIEHUBATh JIOCTOBEPHOCTh MOJIYYEHHOTO PEIICHNUS;

- BEIOUpATh ONTUMANIBHBIA METO/I;

- 3anMchIBaTh MaTE€MaTHYECKYIO0 TOCTAHOBKY 3aj/lad, MCIHOJb3YEMBIX B Jallb-
HEHIIEM ITPH IOCTPOEHUH MaTEMaTUYECKUX MOJIETIEH,




Crpyx-

TYPHbII [Tnanupyemble pe3yabTaTbl 00ydeHUs
JJIEMEHT
KOMIIETCHIIUU
Buagers |- MareMarM4ecKMMU METOAAMH, IPUMEHSEMBIMM JUIS PELICHHUS SKOHOMHYE-

CKHX (MCCIIeI0BaTeIbCKHX ) 3a/1a4,

- MaTEeMaTHYECKHM SI3BIKOM MPEJAMETHON 00JIacTH: OCHOBHBIMH TEPMHHAMHU,
MOHATHSIMHM, OTIPEICIICHUAMH Pa3/IeJIOB MATEMaTHKH;

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

- MaTeMaTHUYeCKHM SI3BIKOM MPEIMETHOW OOJACTH: 3amUChIBATH PE3yJIbTAThI
ITPOBEIEHHBIX MCCICAOBAHUI B TCPMHHAX MPEAMETHON 00JIaCTH.




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

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

— KOHTakKTHas pabota — 17,2 akaj. 4acos:

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

— camocTtosTenbHas padora — 190,1 akan. gacos;
— MOJrOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

AynuTtopHas
KOHTaKTHasi paboTa
(B akaj. yacax)
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1. Tlpenen u HeMPepHIBHOCTh (PYHKIIUU
1.1. ®ynknusa. [Ipegen mnocnemoBarenbHo-| 1 1 5
creil. [Ipenen pynkumm. - MOATOTOBKA K MPAKTUYECKOMY
1.2. OcHOBHBIE HEOMpPEIEIeHHOCTH. DKBUBa-| 1 11 5 3aHATHIO, OIIK-3
JICHTHbIE OECKOHEYHO MaJIble PYHKIIMH. - COCTaBJIEHHE Y4eOHON KapThl 10 [K-1
1.3. IlepBolit U BTOpOI 3aMeyaTensHble mpe-| 1 5 TeMme (KpaTkas cucTeMaTh3alus VYeTHBII onpoc 3yB
pi (158 W3YYEHHOTO).
1.4. Knaccudukanus Touek pa3pbiBa. 1 5 - CaMOCTOSITCJIbHOC U3yUCHHUE
y4eOHOI TUTepaTypsl;
- pelIeHrne COOTBETCTBYOIINX
3a/1a4 U3 KOHTPOJIBHOU pabOThI
Hroro no pazneay 1 11 1 20 KonTtponbHas padora
2. luddepennmanbHoe ucuncieHne QyHk-
MY OJTHOW MEPEMEHHON




KOHTaKTHasi paboTa

AynutopHas

(B akaj. yacax)

®opMa TEeKyLIEro KOHTPOJIA

1
2% =
< Q
® O o) =
S < =
: Ee g
Pasznen/ tema 2, == Bun camocTtosiTenpHOM g5 =
> U YCIIEBAEMOCTH U > s 8
JVCLIATUTHHEI M . : & X paboThI . )
= |8 S| £ B S = IIPOMEXKYTOYHOH aTTeCTAUN 5 5 ;
= |8E|EE| g2 = ®
o =w K ]
2 8| 2| ¢&¢ = =
= s < Qo < = 5 15
=5 o = o 8 V) N
2.1. Monstue npousBogHoit dyukiuu. [Ipo-| 1 1 1 5 CamocrosTenbHas paboTa ¢ Iu-
M3BOJIHAS CIIOKHBIX ()YHKIIMA. TE€paTypoil — KOHCIIEKT pa3jena
«3amaun, NpUBOASAIIUE K MOHS- OIIK-3
THIO IIPOU3BOTHON», I1K-1
- IOJITOTOBKA K MPaKTHYECKOMY 3yB
3aHSTHIO,
- COCTaBJICHUE Y4eOHON KapThl YcTHbIi onpoc
«ITpousBoHas».
2.2. Jlorapudmuueckoe muddepenuupona-| 1 5 - TIOATOTOBKA K TMPAKTUYECKOMY
Hue. HesiBHO 3afaHHas GyHKIuS. 3aHATHIO,
2.3. ®yHkuus, 3aJaHHas napaMmerpuyecku.| 1 5 - COCTaBJICHHE Y4e€OHOU KapThl OIlK-3
IIpaBuna Jlonurans. «IIpounsBonHas», [K-1
2.4. UccnenoBanue (yHKIMU U mocTtpoeHue| 1 10 - peleHue COOTBETCTBYIOLIUX 3yB
rpaduxka. 3aJa4 U3 KOHTPOJIBbHOM paboThI
Hroro no paszneny 2 1 1 25 KonTtponbHas pabota
3. HeonpeneneHHslii MHTETpal
3.1. CpoiictBa unterpupoBanus. Hemocpen- | 1 5 - IOJrOTOBKAa K IPAaKTHYECKOMY
CTBEHHOE MHTETPUPOBAHUE. 3aHSTHIO,
3.2. Meron 3aMeHbI IEPEMEHHOM. 1 1 1 5 - pEIIEHHE COOTBETCTBYIOLIUX YcTHBIN onpoc OIIK-3
3a/1a4 U3 KOHTPOJIBHOU paboTHl, IK-1
3.3. MeTros MHTErpUPOBAHUS 110 YACTSM. 1 1 5 - cocTaBJIeHHe yueOHOM KapThl 3yB




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

®opMa TEeKyLIEro KOHTPOJIA
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3.4. lnTerpupoBaHue paluoHaIbHbBIX APO- 1 5 «MeTozpl HHTEIpUPOBAHUS»
Oeit
Hroro no pazneay 3 2 1 20 KonTponbnas padora
4. OnpeneneHHbIN HHTETpa
4.1. CBoiicTBa onpeIe]ICHHOI 0 UHTErpaa. 1 ) - IOJrOTOBKAa K IPaKTHUYECKOMY
®opmyna Herotona — JleiiOHuma 3aHATHIO,
4.2. Meroa oACTaHOBKU U UHTETrpupoBaHue | 1 1 15 - pElIeHHE COOTBETCTBYIOLIUX OIIK-3
10 YacTsIM ONPEeJeNICHHBIX HHTETPaJoB 3aJa4 U3 KOHTPOJIbHOM paboThI, YcTHbIi onpoc I1K-1
4.3. HecobcTBeHHBIE MHTETPAJIbl BTOPOTO 1 1 5 - COCTaBJICHHE Y4e€OHOU KapThl 3yB
pona «[Ipunoxenuss  ONpPEAEIEHHOrO
UHTErpana»
Hroro no pazneny 4 1 1 25 KonTponbHas pabota
5. KommiekcHble yncia - IOATOTOBKA K YCTHOMY OIIpOCY,
5.1. OcnoBHble mnoHATusa. ['eomerpuueckoe| 1 1 10 - IOJrOTOBKA K MPaKTUYECKOMY
n300pakeHNe KOMIUIEKCHBIX uuces. Dopmbl 3aHATHIO,
3aIMMCH KOMIUIEKCHBIX YHCE. - pEILIeHNE COOTBETCTBYIOIINX VYcrHbIil onpoc OIIK-3
5.2. JleficTBUs HaJ KOMIUIEKCHBIMU uncinamu | 1 | 2U 10 3a/1a4 U3 KOHTPOJILHOU PabOTEHL. I1K-1
3yB
Hroro no paszneay 5 2N 1 20 KonTtponsHas pabora
6. OYHKIIMHM HECKOJIBKUX MEPEMEHHBIX




AynutopHas

KOHTaKTHasi paboTa

(B akaj. yacax)
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6.1. Yacrasle npousBoanble. [lomHbni aud-| 1 1 5 - TOJTOTOBKAa K MPaKTHYECKOMY
dbepeHnman 3aHSTHIO,
6.2. KacarenpHas 1 HOpMaib K moBepxHoctu | 1 10 - pelleHue COOTBETCTBYIOLIUX YcTHBIN onpoc OIIK-3
3a/1a4 U3 KOHTPOJBHOU paboTHhl, IK-1
6.3. 3KCTpeMyM (bYHKIII/II/I ABYX IIEPEMCHHBIX 1 1 5 - COCTAaBJIECHHUE yqe6Hof/'I KapThbl 3yB
«DHII»
HTtoro no pazneny 6 1 1 20 KontponbHas padora
7. NuddepeHunanbupie YpaBHEHHs TIEPBOTO
nopsiika
7.1. YpaBHeHus C pazAensromMMucs mepe-| 1 1 10 - TIOATOTOBKA K MPAKTUYECKOMY
MEHHBIMH 3aHATHIO,
7.2. Jluneitnsle auddepenuumansubie ypas-| 1 | 11 10 - IOATOTOBKA K YCTHOMY OITpOCY, OIIK-3
HEHUs - CcOCTaBJeHHE Y4eOHOW KapTbl YcTHBIN onpoc I1K-1
«/1Y mepBoro mopsiaka: THUIBI U 3yB
METO/Ibl PELICHUS,
- pElIeHHe COOTBETCTBYIOLIUX
3aJa4 U3 KOHTPOJIbHOM pabOThI.
Hroro no pazneny 7 11 1 20 KontponbHas padota
8. DneMeHTHI IMHEWHOH alreOphl: MaTPHIIHI,
OIpENIeJINTENN, CUCTEMbl JIMHEWHBIX anreo-
pandeCcKUX ypaBHEHUI
8.1. MaTpuubl ¥ JeHCTBUS HAaJl HUIMU 1 1 10 - IOJArOTOBKAa K IPAaKTHYECKOMY

10
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8.2. OnpenenuTeny U crocoObl UX Beuucie-| 1 10 3aHATHIO,
HUS - IOATOTOBKA K YCTHOMY OITPOCY, OIlK-3
8.3. O0parnas marpuna. Pemenue cucrem c| 1 10 - pElIeHHE COOTBETCTBYIOLIUX YcTHBIN onpoc [1K-1
MTOMOIILI0 00PaTHON MaTPUIIBI 3a/1a4 U3 KOHTPOJIBbHOU paboThl. 3yB
8.4. ®opmynsl Kpamepa. Meron "aycca 1 1 10,1
Hroro no paszneny 8 1 1 40,1 KonTponbnas padora
Hroro no kypcey 6/41 8 190,1 JK3aMeH
HUToro mo qucuuiinue 6/41 8 190,1 JK3aMeH
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5 Oopa3oBaresbHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Peanuzamus KOMIETEHTHOCTHOTO MOJAXOAa MPeayCMaTpUBAEeT MCIOJIb30BaHUE B y4EOHOM
npolecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBENEHUS 3aHATHI B COYETAaHUHM C BHEAYIH-
TOpPHOU PabOTOM ¢ menbo GopMUPOBAHUS M Pa3BUTHS MPOGECCHOHATBHBIX HAaBBIKOB O0ydaro-
muxcs. Cornacuo 1. 34 Iopsiaka opraHu3aliy U OCYIIECTBICHHS AESTEILHOCTH 10 0Opa3oBa-
TEJIBHBIM TporpaMMaM OakajaBpuaTa BbIcHIero oOpa3oBaHus (yTB. mpukazoM MOuH P® ot
05.04.2017 r. Ne 301), mpu npoBeieHUN y4eOHBIX 3aHATUN O0ECTIEUNBACTCS pa3BUTHE y 00yda-
IOLUXCS HaBBIKOB KOMaHJHOU pabOThl, MEXINYHOCTHON KOMMYHUKALIUU, IPUHITUS PEIICHU,
JHUJIEPCKUX KAYeCTB, B TOM YHUCIIE C YYETOM PETHOHAIBHBIX 0COOEHHOCTEH MpOo(hecCHOHANbHOM
JeSITEIbHOCTH BBIITYCKHUKOB M MOTpeOHOCTEN padoToaareneii.

BriOupas Ty uiu MHYIO TEXHOJIOTHIO PabOThI ¢ 00yUYaIOIIMMUCS, HEOOXOIMMO UMETh B BU-
Iy, 4T0 Haubombliero 3ddexTa OT ee MPUMEHEHUSI MOXKHO JOCTUYb, €CJIM YYUTHIBATH LEIH 00-
pa3oBaHusl, Ha peaI3alUI0 KOTOPBIX JOJDKHA OBITh HalpaBjieHa n3Oupaemasi TEXHOJIOTHS, CO-
Jep>KaHue, KOTOPOe MPEACTOUT IMepeaarh O0ydyarouIuMcs ¢ ee MOMOIIbI0, a TaKXKe yCIOBHS, B
KOTOPBIX OHA OYZIET HCIIOJIb30BAThCS.

B narmeii paboTe MbI HCIIOJIB3YEM CIeIYIOLIee.

1. Tpaouyuonusie obpazosamenvhvie mexrnonrocuu. Opranuzaius 00pa3oBaTEILHOTO MPO-
1ecca, npeanoiaraeT npsMyro TPaHCIALUIO 3HAHUN OT MpernojaBaTelis K CTyACHTY (IpeuMyIie-
CTBEHHO HAa OCHOBE OOBSICHUTEIHbHO-WILTIOCTPATHUBHBIX METOAOB OOy4YeHHsI). YueOHas AeaTeNb-
HOCTb CTYyJIEHTa HOCUT B TAKUX YCIOBHSX, KaK MPABUJIO, PEIIPOTYKTHBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI:

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

- cemunap (3amurta PI'P) — Gecena mpenopaBatenss U CTyIEHTOB, OOCYKIEHHE 3apaHee
MOJTOTOBJICHHBIX COOOIICHHUH 10 Ka)XXIOMY BOTIPOCY IUTaHA 3aHATHUS C €IMHBIM JJISl BCEX Teped-
HEM pEeKOMEHIyeMOil 00513aTeNbHON U TOMOIHUTEIBHOM TUTEPATYPHI.

- IPaKTUYECKOE 3aHATHE, NMOCBALNICHHOE OCBOCHHIO KOHKPETHBIX YMEHHH M HaBBIKOB II0
MPEJIOKEHHOMY alTOPUTMY.

2. Texnonocuu npobaemnozo obyuenus. Opranusanusi 00pa3oBaTeILHOTO MpoIecca Ipe/-
noJjlaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX CUTYaIUil s
CTHMYJIMPOBAHMS aKTUBHOW MTO3HABATEIBHOM JESTEIHLHOCTH CTYICHTOB.

@DopMbl yUeOHbBIX 3aHATHIA:

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

- JIEKIUs «BJIBOeM» (OMHapHas JIEeKIMs) — U3JI0KEHHEe MaTepuaia B popMe Tualoru4ecko-
ro OOWIeHMs ABYX CTYACHTOB (3apaHee MOJIrOTOBHMBIIMXCS) WM CTYIEHTa W TIPETOAaBaTeNs
(HampuMep, PEeKOHCTPYKIIMS AMAJIOra HCTOPHUUYECKUX JIMYHOCTEH — CBUETENeH OTKPBITUS KaKo-
ro-m1u00 HaAy4YHOTO (PaKTa; «yYCHOTO» U «IIPAKTHKA» U T.1I.).

- IPaKTUYeCKoe 3aHATHE B (hopMe MPAKTUKyMa — OpraHus3anus y4eOHoi paboThl, HalpaBs-
JIHHasl Ha pellleHue KOMIUJIEKCHOW y4eOHO-TIO3HaBaTeIbHOM 3ajauu, TpeOyrouie oT cTyaeHTa
MPUMEHEHUS KaK Hay9HO-TEOPETHUECKUX 3HAHUI, TaK U IPAKTHUECKUX HABBIKOB.

- caMOCTOsITeNIbHAsA padoTa (C KOHCYJIbTAIlMSAMHU TPEToaBaTess) Ha OCHOBE Kec-MeToaa —
o0y4yeHHe B KOHTEKCTE€ MOJEIUPYEMON CUTYaIH, BOCIIPOM3BOASIIECH peanbHble YCIOBUS HAYY-
HOMH, Mpou3BoACTBeHHOM. OOyJaronuecs: JoKHBI TPOAHATU3UPOBATh CUTYAIMIO, pa300paThCs B
CYTH TIpo0JieM, MPeUIOKUTh BO3MOXKHbIE PElIeHUs: U BbIOpaTh Jyuniee u3 HUX. Kelcel 6a3upy-
IOTCSl Ha peaTbHOM (DAKTHYIECKOM MaTepHae WIN )Ke TPUOIMKESHBI K peaTbHON CHTYaIIHH.

3. Texnonoeuu npoexmunoeo ooyuenus. OOpa30BaTENbHBINA MPOIECC MOCTPOSH B COOTBET-
CTBHH C aJITOPUTMOM TIOATAITHOTO PEHICHUs NMPOOJIEMHON 3aaud WM BBITIOJTHEHUS Y4eOHOTO
3aganus. [IpoekT mpeanonaraeT COBMECTHYIO y4eOHO-ITO3HABATENbHYIO JESTEIbHOCTh TPYIIIBI
CTYZICHTOB, HaIlpaBJICHHYIO Ha BBIPAOOTKY KOHIICTIIINH, YCTAHOBJICHUE IeNiel U 3a1ad, popmy-
JMPOBKY OKUJAAEMBIX PE3YJIbTATOB, ONPEAEICHUE MPUHIUIIOB U METOJHUK PEIIEeHUs OCTaBIICH-
HBIX 33124, IJITAHUPOBAaHUE X0/1a PadOTHI, MMOMCK JIOCTYITHBIX U ONITUMAIIBHBIX PECYpPCOB, TIOATATI-
HYIO peajH3alMio MjaHa padoThl, MPE3EHTAIMI0 Pe3yIbTaTOB pabOThl, UX OCMBICIEHHE U pe-
¢nekcuto. [IpumensieTcs B OCHOBHOM TS TIepexo/1a KOMITETEHIIMY Ha YPOBEHD BIIAICHHS.

OCHOBHBIE THIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JeSTeTbHOCTH MTPOEKTOB:



Hccneoosamenvckuil npoekm — CTpyKTypa npuOimxeHa Kk popMaTy HaydyHOTO HcCCiel0Ba-
HUS (0Ka3aTeNbCTBO aKTyalIbHOCTH TEMbI, ONPEIeIEHNE HayYHO! MpoOIeMbl, IpeamMeTa U 00b-
€KTa MCCIIeI0BaHus, 1efie U 3aJa4, MeTO/10B, HCTOYHHKOB, BBIJIBUKEHUE TUIIOTE3bI, 000011IeHEe
pE3yNbTaTOB, BBIBOJBI, 0003HAUCHUE HOBBIX MpoOsieM). PesynpraTom siBisieTcst yueOHas kapta
110 MOJTYJIIO Halle 00pa30BaTeIbHOM MPOTpaMMBI.

Teopueckuii npoexm, NPEANONAralOIINA B OTIIMYUE OT MPEIbIAYIIero, KOHEUHbIH TPOAYKT
B CJIEJYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTEMaTHYECKOMY» COOBITHIO
(mpazguuk yucna «[lu» u T.1.); «MareMatrudeckas» OTKpBITKAa (CBOEro poja yueOHas KapTa,
TOJILKO He(hOpMaIIbHO, KPACOUHO OOpMIICHHAS; BUJICOPONIHK «S Haydy Bac pemars ...» U T.I1.

Hnghopmayuonnwlii npoexm — yaeOHO-TIO3HABATENIbHAS JIEATEIBHOCTh C APKO BBIPAXKECHHOU
IBPUCTHYECKON HANPaBIEHHOCTHIO (TMIOMCK, OTOOP U CHCTeMaTH3alys HHPOPMALUU O KAaKOM-TO
00BeKTe, 03HAKOMJICHHE YYACTHUKOB IIPOEKTa ¢ 3TON MH(pOopMaliel, ee aHalu3 U 0000IIeH e U,
HaKOHEII, PE3CHTAIIUS 110 TPAKTUYSCKOMY MPUIIOKEHHIO).

4. Ungopmayuonno-komMmyHuKayuouHvle obpasoeamenvHvle mexronouu. OpraHuzanus
00pa30BaTENbHOTO IIpoLecca ¢ IPUMEHEHUEM CIIELIUAIN3UPOBAHHBIX IPOTPAMMHBIX CPEl U TeX-
HUYECKUX cpencTB paboTel ¢ umHbopmanuen (MHGOpMaLMOHHYIO cpeny yHuBepcutera MO-
OJIYC MOODLE).

@opmbl  y4eOHBIX 3aHATUH C HCIOJIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anus — U3J0KEHUE COJIEP)KaHUS COMPOBOXKIAETCS Mpe3eHTauuen (ae-
MOHCTpaIei y4eOHbIX MaTepUaIOB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B T.U.
WTIOCTPATUBHBIX, TpapUUECKUX, ayIH0- U BUJICOMATEPHAIIOB).

[IpakTuyeckoe 3aHaTHE B (hOpME MPE3SHTALNHU — NPEACTABICHNUE PE3YIbTAaTOB MPOCKTHOM
WM MCCIIEIOBATENbCKON JESTEIBHOCTH C HMCIOIb30BAHUEM CIIEHUAIN3UPOBAHHBIX MPOrpaMM-
HBIX CpPEl.

6 YuedHo-MeTOANMYECKOE OOecTieYeHre CAMOCTOATEbHON PadoThl 00yyaromuxcst

Bonpocsl 11 yCcTHOro onpoca
JIuHeiiHasi, BeKTOPHAs ajiredpa, aHAJIUTHYECKAS] TeOMeTPHUs
Marpunel. Buaer matpun. [{elicTBus Hax MaTpUIAMH.
Omnpenenurens. OnpeneneHue, CBONCTBA ONPEAETUTENS.
Hesbipoxnennas matpuna. ObpaTtHas matpuna. Panr matpunsl.
Cucremsl nuHeHBIX ypaBHeHUH. OcHOBHBIE NOHATUA. CoBMecTHOCTE CIIAY.
Pemenne HeBBIPOXKIEHHBIX JIMHEWHBIX cucTeM. @opmynsl Kpamepa. MaTtpudHslii METO.
Pemenue cucreM TMHENHBIX ypaBHEHUN MeTonoM [ aycca.
CucreMbl TUHEHHBIX OJHOPOJHBIX YPABHEHUH.
Bekropsl. JInnelinble onepanuu Hax BekTopamu. [Ipoexnus BekTopa Ha ock. Moaynb BEKTO-
pa. Hanpasnstomiye KOCUHYCHI.
9. CxansipHO€ IPOM3BEIEHUE BEKTOPOB, €ro CBoMCTBA. [IpuioxeHus cKkanspHOro Npou3Be1eHus
B F€OMeTpUH, (PU3HKE.
10. VYpaBHeHMs MpsIMOIl HA TIIOCKOCTH.

N~ WNE

MaremMaTH4YeCKHH AaHAJIH3

11. TlocnenoBaTtenpHOCTH. [Ipeen mociaenoBaTeTbHOCTH.

12. ®ynknusa. Cnocobsl 3ananus. O6nacts onpenenenus. OCHOBHBIE dJIeMEHTapHbIC (DYHKIINU,
UX CBOMCTBA, rpaduKu.

13. Ilpenen ¢pynkuuu B Touke. [Ipenen Gpynkuuu B 6eckoneunoct. OJTHOCTOPOHHUE MTPEJIEbI.

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

15. Teopemsl 0 npezenax. PackpbITie HEONPEEIEHHOCTEN.

16. 3ameuarenbHbBIE TPEEIHI.
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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.

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

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

HenpepsiBHOCTh QpyHKIIMHU B TOuKe. TOUKH pa3pbiBa U UX KIACCUPUKALIHSL.

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

peske.

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

YpaBHEHUS KacaTelbHOM U HOpMaiH K KpuBoit. nddepenupyemMocts QyHKIMH B TOUKE.

[Tpon3sBoiHast CyMMBbI, pa3HOCTH, IIPOU3BEACHNUS, YaCTHOro (pyHKIMii. [Tpon3BoHas ciox-

HOU U 0OpatHoil pynkmii. Jlorapudmuueckoe nupdepeHupoBaHue.

[Tpon3BoiHBIE BBICHIUX MOPSAIKOB.

Huddepennman pynxmun. 'eomerpuyeckuii cmbicn quddepennuana. OCHOBHbIE TEOPEMBI

o nuddepeHmanax.

[Tpumenenue nuddepennnana K pUOIMKEHHBIM BIYHCICHHUSM.

OcHoBHBIE TeOpeMbl AuddepeHranbHoro ucunciaenus: Poms, Jlarpanxa u Komm.

IIpaBuno Jlonurans.

YcnoBust MOHOTOHHOCTH (YHKITUNA. DKCTpeMyMbl pyHKIHH. Heo6xoaumMoe 1 1ocTaTouHOe

YCIIOBHS SKCTpeMyMa (yHKIIHH.

HauOonpiiee 1 HaumMeHblee 3Ha4eHUs GYHKLUU HAa OTPE3Ke.

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

TOYEK meperuoa.

AcumnToTsl rpaduka QyHKIHN.

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

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

WuTerpupoBanue KBaJApaTHBIX TpeXwieHOB. MHTerpupoBaHue JpoOHO-pallMOHANIbHbBIX
GbyHKIHIA.

OrnpezesieHne ONMpeNeNIEHHOr0 WHTErpajia, ero CBOMCTBA, T€OMETPUYECKUN U (U3HUECKUI
CMBICIL.

Boruncnenue onpenenennoro unrerpaia. ®opmyna Hetorona-Jlelionuna. aTerpupoBanue
HOJCTAHOBKOM, MHTErpUpPOBAHUE IO YacCTsAM. VIHTErpupoBaHHE UYETHBIX M HEUYETHBIX
(GYyHKIMH B CHMMETPUYHBIX Tpezemax.

[TpunoxeHus onpeeNeHHOro HHTErpana B 3JKOHOMHUKE.

HecoOcTBeHHbIE HHTETPAIBI.

Onpenenenne GyHKINUN HECKOIBKUX MepeMeHHbIX. O0nacTh onpeaeneHus. 3aMKHYThbIE U
OTKpHBITHIE 007acTu. CriocoObl 3a1aHus.

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

JuddepernurpyeMocTs 1 MoNHbIN auddepenman GyHKIUNT HECKOJIbKUX IEPEMEHHBIX.

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

OkcTpeMyM (pyHKIHMU JBYX NepeMeHHbIX. Heo0Xoanmble 1 10CTaTOUHbIE YCIOBUS IKCTpe-
MyMa.

VY cn0oBHBIN 3KCTpeMyM (PYHKLINU ABYX HEPEMEHHBIX.

HauOonpIiee 1 HauMeHblee 3Ha4eHNs (YHKINHU IBYX EPEMEHHbBIX B OTPaHUYEHHOM 3a-
MKHYTOH 00J1acTH.

Teopust BeposiTHOCTEH

46. OCHOBHBbIE MTOHATHUS TEOPUU BEPOSITHOCTEN: HCIIBITAHUE, COOBITUE, BEPOATHOCTH COOBITHSL.
47. JletictBus Haa cOOBITHSMU. AnreOpa cOOBITHIA.

48. TeopeMbl CIOXKEHUS U YMHOXKEHHS BEPOSTHOCTEH.

49. dopmymna oHOH BepositHocTH. Dopmyia beiieca.

50. INocnenoBarenbHOCTh HE3aBUCUMBIX UcTbITaHUN. Dopmyna bepHyu.

51. Cnyuaiinpie BeTUYHHBI, UX BUJIBI.

IIpumepHbIe 321aHUA KOHTPOJBLHOH PadoThI
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«IIpenen u HenmpepLIBHOCTL QYHKIMIDY

1. BoruucanTh npegeJ:

2 lim x? —5x+1. 6 I _ 5x=10 o lim X x> —5X+6
x>»  3X+7 «/3x ~2’ x>o 3 +TX
. 5x-10 . 2Ux> =5Vx® +2
T) I|m2—, I|
X2 X5 —=X=2 X—>00

\/_+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.

3aua1me 3. Beruncaure Ipeacii, UCIOJIb3yA IIPpaBUJIO Jlonurans.

. tgx — x
jim X=X
« = 0 SINX—X

sin 5x
e) lim—;
x—>0 X

«HeonpenenenHblil HHTErpamH»

1. HaiiTu uHTerpa:
x* +x? —6x
a) J.—

NG dx; 0) J.9X+7 B) Iezx_adx;
2X+5 dx
n [(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’ ) {smx-cos xdx; 3)£(x—1)e dx

1) IXMdX; K) I v
. _

2. HaiiTu muiomaab (purypbl, orpaHu4eHHoii rpadpuxkamu GpyHKuuii
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3
X
y=X, X=2; 0) x=y, y=?,x20.

«DHII»

1. BolHCIUTB TPUOIIKEHHOE 3HAUeHHe QYHKIMU U = X* + XyZ + Z° 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 yPOBHs M1 GyHKIHH U = X° +4y® +4x +4y; C=13,
B Touke A(L-2).

«Matpunbl. Onpeaeaurean. CucTeMbD»

3aganue 1. Pemiute MaTpuuHOe ypaBHEHME (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;

0) metonom ["aycca;
B) C TIOMOIIBIO OOPATHOM MAaTPHUIIBI.

3aganue 3. Mccnenyiite cuCTeMbl HA COBMECTHOCTD, B CIIydae COBMECTHOCTH, HAMIH-
T€ PELICHUE, CIEIIAUTE MPOBEPKY.
2X =X, +3X, = 7X, =5; —3X, —3X, + X, —8X, =0;
a) 16x, —3X, + X, —4Xx, =7, 0) 12X, —4x, +5%,-12x, =0;
4x, —2X%, +14x, - 31X, =15; 4X, +2X, +3X, +2X, =0.

le/lMepH])Ie 3alaHuA IJI IOATOTOBKH K IIPAKTUYCCKUM 3aHATUAM

«Ipeneabi»
Beruucnure npenenst GyHKIui:
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 Iim(zx_lj ; 8. lim x-In(1+g).

xoe\ 2X +1 X—>+0 X

1
9. Uccnenyiite Ha HempepbiBHOCTL 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 sxcTpeMyM GyHKIHH Z = X +4X— 27y +y°

«Matpunbl. Onpeaeaureau. CucTeMbD»

1. Haiitu matpuny X. [IpoBepuTh NpaBUIBHOCTh PELIEHUS IOACTAHOBKON Hai/leHHOMN
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. Pemmts cucreMy JIMHEHHBIX ypaBHEHHUN TPEMs CITIOCOOAMHU:
- o (hopmynam Kpamepa,
- MaTPUYHBIM METOJIOM (C MOMOIILI0 0OPaTHON MaTpUIlbI),
- meToaoM ['aycca.
4x) + x5 +4x3 =-2;
Xy + Xy +2x3 =1
2x; —Xp +2x3 = 4.
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3. Pemutsh cucremsl ypaBHeHU# MeTonoM ["aycca, caenaTh BBIBOA O COBMECTHOCTU. B He-

OTpe/ieNIeHHBIX CUCTEMax HalTH oOlee U YaCTHOE pEelIeHUE 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 IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HﬂaHpreMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUA l'[pOMe)KyTO‘lHOi/i aTTecTalumn.

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaTbl O0yUeHHs

O1neHOYHBIE CPEACTBA

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

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

HOMHNYECKHX, (l)I/IHaHCOBbIX N OPraHUu3aAllUOHHO-YIIPABJICHYCCKUX MOIIeJIeﬁ NyTeM HX aJanTaluv K KOHKPETHBIM 3aavdaM ylpaBJCHUs

3HaTe

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

HHTCIPaJIbHOI'O UCHHUCIICHUA W IIPUMCHCHUA

HX IJId pCUICHUA 3a1a49 MaTEMAaTUYCCKOI'O aHa-

JIM3a W MoJieied PKOHOMMYECKHUX 3ajad,

OMnpeaACICHNUA OCHOBHBIX HOHﬂTHﬁ, Ha3bI-

BAET UX CTPYKTYPHBIC XapAKTEPUCTUKH;

OCHOBHBIC MCTOABI UCCIICAOBAHUS, UCIIOJIB3Y-

€MbIC B MATEMAaTUYCCKOM aHaAJIN3E,

1.

10.

11.
12.

UYucnoBas nocie10BaTeNIbHOCTD U ee Ipesel. CBONCTBA CXOASIINXCS TOCIE0BATENb-
HOCTEH.

OyHKuMs ogHOM nepeMeHHo. [Ipenen pyHkuuu B Touke 1 OECKOHEYHOCTHU. Y CIIOBHE
cyliecTBoBaHMs npenena. OQHOCTOPOHHHE MPEIEIbI.

Bbeckoneuno maibie 1 OeckOHEUHO OoJbIue (PYHKIIMH U UX CBOMCTBA. Teopema o CBsI-
31 npejena u 0eckoHeuHo Manoii. [IepBblii 1 BTOpOIi 3amMeuaTenbHbIe MPEAebl.
HenpepriBHOCTh QyHKINHN B Touke. CBoMcTBa (PyHKIMH, HEPEPHIBHBIX B Touke. Tou-
KM pa3pbiBa QYHKIIUN U UX KJIacCUPHUKAIUS.

[IponsBogHas. MexaHM4YeCKHil, TEOMETPUUECKU U IKOHOMUYECKUN CMBICT TPOU3BOI-
HOM. CBs3b HENPEPHIBHOCTH U AUDPepeHInpyeMOCTH (PYHKIUH.

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

[IpaBuio Jlonurans u ero NpUMEHEHME [UISl BBIYUCICHUS MIPEIEIIOB.

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

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

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

[TepBoobOpasnas. HeonpeneneHHbIii HHTETpall U €r0 CBOWCTBA.

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




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeICTBA

13. 3agauu, NpUBOASILIKE K OHITHUIO OMPENIETICHHOr0 MHTerpasa (0 TIIOMa u KPUBOIHU-
HEWHOM Tparenuu, o MPOHJCHHOM IyTH, 00 00beMe MPOU3BEACHHON MPOTYKITUH ).

14. OnpeneneHHbI HHTErpall U €r0 CBOMCTBA.

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

16. ®opmyna Herorona — JleitOHua.

17. HecoOcTBeHHBIE MHTETPAJIBI IIEPBOTO POJA U UX CBOMCTBA.

YmeTs

— BBLICJIATH 3HAHHS TEX TOHSATHHA, KOTOPHIC
TPeOYIOTCS JIJIsl pelIeHUs] MPUKIIAIHBIX 3a/1a4;
— o0cyxnath crnocoObl 3QQPEeKTUBHOTO pe-
IICHUS TIPUKJIAIHBIX 32]1a4;

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

— OOBACHATH M CTPOUTH MOJETH YUeOHBIX
MaTeMaTHUECKUX M YIPABJICHYCCKHX 3a7ad U
CTPOUTH THUIHMYHBIC MOJIEIH Y4eOHBIX 3KOHO-
MHUYECKUX 33]1ad,

— TPUMEHATH METOABl MaTeMaTUYECKOTO
aHaJM3a K PEIICHUIO MPOCTEHINX 3a/1a4 KO-
HOMMYECKOTO XapaKTepa;

— BBIISNATH 3HAHUS TEX MOHATHU, KOTOPHIC
TPeOYIOTCS JIJIs peIICHUS MPUKIIAIHBIX 33134,
— KOPPEKTHO BBIpaXKaTh U apryMEHTHPOBAH-
HO OOOCHOBBIBaTh TIOJIOKEHHUS MPEIMETHOM
o0JacTy 3HaHHUS.

Ilpumepnsle npakmuyeckue 3a0aHUA ONA IKIAMEHA U 3a4ema:
1. Beruucnure npejens:

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

3. Haiitu mpou3BOHbIC CIEAYIONMX (PYHKIIUI.

1 . 1
: y=smx+;

2y = (o)

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

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

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeICTBA

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

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

J20
I xdx .
2 \/x2+5

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

6. BerunciuTh onpeieneHHbIi HHTerpal

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

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

Bnanets

— crocobaMu IEMOHCTpAllUi YMEHHUs aHaJu-
3UPOBATh CUTYaLHIO;

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

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

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

— npodecCHOHATbHBIM S3bIKOM NMPEAMETHOMN

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

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

menn L =4cC.
3agaya 2. 3aBUCHUMOCTh 0OBbEMa BBIITYCKa NPOJYKIMHM V OT KanuTajbHBIX 3aTpar K omnpexpensercs QyHKumei
V=V,In(4+K?). Haitti untepsan u3sMenenns K, Ha KOTOPOM yBeIHUEHHE KAITUTATBHBIX 3aTPaT He((EKTHBHO.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yabTaTbl 00ydeHUs

OneHouHble CpeICTBA

001aCTH 3HAHHUS;

— cnoco0aMu COBEpIIECHCTBOBaHUS Tpodec-
CHOHAJIbHBIX 3HAHUH M YMEHHMH NyTeM HC-
MOJIb30BAHUSI BO3MOYKHOCTEH WH(OpPMAIHOH-
HOM Cpeibl.

OIIK-5 — Bi1aieHne HABBIKAMM COCTaBJIeHUS] (PMHAHCOBOW OTYETHOCTH € Y4€TOM MOCJIeICTBHII BJIAMSAHUS PA3JMYHbIX METOI0B U CNOCO00B (pMHAH-
COBOI0 yueTa Ha (PMHAHCOBbBIE Pe3yJIbTATHI /1eSITeJIbHOCTH OPraHN3alMU HA OCHOBE UCIO0JIb30BAHUS COBPeMEHHBIX MeT0/10B 00padoTKH /1es10B0oii MHpOp-
MAaIlli¥ ¥ KOPIOPATHBHBLIX HH()OPMALMOHHBIX CHCTEM

3HaTe

- OCHOBHBIC OIIPCACIICHUA U ITOHATHUAA,

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

- OCHOBHBIC MAaTCMAaTUYCCKHUE MCTOAbI, TPUME-
HACMBIC IJII pacu€Ta Y9KOHOMUYCCKHUX IMOKa3a-
TEJISH M aHaJIN3a YKOHOMHYCCKUX MMpOUECCOB;

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

a ko

o

10.

11.

12.
13.

14.

Marpuuel. [leficTBus Hax MaTpULAMHU U UX CBOMCTBA.

Onpenenureny U UX CBOMCTBA.

OO6parHas maTpuIila 1 €€ CBOMCTBA.

Panr maTpunpsl.

CucreMbl TUHEHHBIX anredpanyeckux ypaBHeHUH. MaTtpuynas 3anuch. MeToisl pe-
meHust: popmynsl Kpamepa, matpuunslit cioco6, metof ["aycca.

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

OcCHOBHbBIE BU/IbI UHTETPUPYEMBIX B KBaJipaTypax JuQQepeHnaIbHbIX YpaBHEHUM]: C
pasaensaiomUMIcI ePEMEHHBIMH, OTHOPOHbBIE, IMHEHHBIE, CIIOCOOBI UX PEILIEHMUS.
[Tonsarue nuddepeHnanbHbIX ypaBHEHUH BbICIIMX NOpsIKoB. O0Iee pemeHue, 4act-
Hoe pemieHue. Teopema Komm. 3agada Komm.

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

YacTHble TPOU3BOHbIE (PYHKIIMH HECKOIBKUX MepeMeHHOM [Ipon3BogHas mo Hampas-
JICHUIO.

I'panueHT QyHKIMM U €To CBOMCTBA.

OkcTpeMyM (QyHKIMU JBYX NepeMeHHbIX. Heo0xoammoe u 10cTaTouHOe yCI0BHS CY-
LIECTBOBAHUS TOYEK IKCTPEMYMaA.

Y CIIOBHBINM 3KCTPEMYM.
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CTpyKTypHBIii

DJICMCHT [Tnanupyemsble pe3yabTaTbl 00ydeHUs OneHouHble CpeICTBA
KOMIICTCHLIMH
15. AnreOpanueckast popMa KOMIJICKCHBIX YMCEN U ASHCTBHSI HaJ HUMH.
16. TpuroHomerpudeckas (opMa KOMIUIEKCHBIX YHCEI U JCHCTBUS HaJl HUMH.
YMmers - BOCIIPOM3BOJIUTh OCHOBHBIE MaTeMaTu4yeckue | IIpumepnsie npakmuueckue 3adanus u 3a0aiu

MO/JIeIH;
- pacro3HaBaTh MaTeMaTH4YeCKHUEe OOBEKTHI;

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

- OIICHMBATh JOCTOBEPHOCTh TMOJIYYECHHOIO
penieHus;

- BBIOMpATh ONTUMAIBHBIN METOS;

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

3ananue 1. CocTaBbTe aITOPUTM PEIUCHHUS .. ... 3aJaUH.

3ananue 2. Beruucianure npuOIMKeHHO Y = Ux? npu X = 1,03.

3anaua 3. Beruncnute npesen no npasuy Jomurans [im w.
X—2 X2 _ 4
3aganne 4. ChopmynupyiiTe HECOOXOIUMOE YCIOBHE SKCTpeMyMa QYHKIIUH OIHON TIEPEMEHHOM.

12

x? -4

3anaya 6. KakoB reoMeTprdecKuii CMBICI ONPEAIEICHHOTO HHTETPpaja OT JAaHHOW (DYHKIMH B TaHHOM HHTEpBAJIC B
JIEKapTOBOM cucTeMEe KOOpAUHAT?
3apanue 7. YKaxuTe BEpHOE YTBEPXKJICHNE O PYHKINH ABYX IIEPEMECHHBIX:
a). TPaINeHT MEePIeHINKYIAPEH KacaTeIbHOH MIIOCKOCTH;
6). TpaIUeHT SBIAETCS MPOU3BOIHOM MO HATIPABJICHHUIO;
B). TPAJMEHT ABISAETCA KacaTeIbHOM K IMHUM YPOBHS;
T). TPaJUEHT OIpeeNseT HalpaBiIeHne MaKCUMaJIbHOW CKOPOCTH U3MEHEHHS (D YHKITUH.
3ananue 8. Yxaxure JIOXKHOE yrBepxaeHue 0 GyHKIMU IBYX NEPEMEHHbIX:
a). HenpepbiBHast GyHKIMs Beeraa auddepeHupyema;
0). hyHKIMS, IMEIoIIas peaes B Touke M, MOXKeT ObITh pa3pbIBHA B 3TOH TOUKE;
B). y anddepeHnupyemMoii QyHKINH CYIIeCTBYIOT YaCTHBIE IIPOU3BOIHBIE;
T'). U3 HETIPEPHIBHOCTH YaCTHBIX MPOM3BOAHBIX B ToUKe M cienyer nuddpepeHnnpyeMocTb (yHKIMH B 3TOH TOUKE.
3apanue 9. [IpoBecTr nosHOE MccieioBanue QYHKIMH M MOCTPOUTH UX TPadUKH:

ly=x-e2.

3anayva 5. UccrnenoBath GpyHKUHMIO M IOCTPOUTH €€ rpaduk: y =2 +

2.}:r=

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

Ly =x+> [1;10]
[-2;0]

2x-1

24x"

2. ¥ =
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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 TPEIMETHOU 00-
JJaCTU: OCHOBHBIMHM TCPMHWHAMH, ITOHATUAMU,
OIpENICIICHUSIMU Pa3/IeiiOB MATEMAaTHKH,

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

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

IIpumepnvie npakmuueckue 3a0anusn u 3a0auu

3apaua 1. [{ns perenus 3ajauu cAeNaiTe CXeMaTHYECKUI YepTexX U MoJyYnTe (QyHKIUOHAJIBHYIO 3aBUCUMOCTb
0 YKa3aHHIO K 3a1ade. Haiinure obnacth onpeaeneHus 3Tol GpyHKIMU 110 CMBICTY 3aJa4i. BEIYHCIUTE 3HAYCHUS
9TOW (YHKIMHU MPHU TPEX pa3iIMYHBIX 3HAYCHHAX apryMeHTa. VcenenyiiTe GpyHKIMIO Ha HAaHOOJIbIICE H HAUMCHbB-
nree 3HaYeHUsA. OTBETbTE Ha BOIPOC 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 dynximo ot I S =5(n) .
3anayva 2. Ha xakoii BeIcoTe ' Ha IEGHTPOM KpPYIJIOro CTOJIa pajguyca a ciIedyeT IOMECTHTh JIaMITy, YTOObI OCBe-
IIEHHOCTH Kpas cToiyia Ob1ta Hanbonpiiei? (CaMoCTOATENFHO IPOaHATIM3HPOBATE CPEACTBA (3HAHUS, METOBI)
KaKoTo pasJie]la MaTeMaTHKH MOTPEOYIOTCS [UIsl PEICHNS JTaHHOW 3a1a4n).

3anaua 3. Haiitu ctouMocTh nepeBo3kd M T rpy3a MO JKEIe3HOM Aopore Ha paccTosiHUE 1 KM MpH YCJIOBUH, YTO
Tapud y nepeBo3KH OJHON TOHHBI YObIBA€T Ha a pyOIIei Ha Ka)IOM ITOCIIeTyIONIEM KHIIOMETpE.
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OlLleHUBAHUS:

[TpomexyTouHasi aTTecTalys M0 AUCUUIUIMHE «Maremaruka» BKIIIOYAET TEOPETUYECKUE
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 MUCHUIUIMHE MPOBOJHUTCA B YCTHOH (opMe MO dK3aMEHAIIMOHHBIM
Ouieram, KaXIbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a-
JTaHHE.

IToka3aTenu U KPUTEPUU OLIEHHBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI1, BCECTOPOHHEE, CUCTEMAaTUYeCKOe U IIyOOKOe 3HaHUE yueo-
HOT'O MaTepualia, CBOOOJHO BBIMOJIHSACT MPAKTHUECKUE 3a/1aHUs], CBOOOIHO ONEpUpYeT 3HAHUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSX MTOBBIIIEHHON CI0KHOCTH.

— Ha OLIEHKY «Xopomio» (4 6amra) — o0yJaroniuiicss 1eMOHCTPUPYET CPEIHUIN YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHLIUNA: OCHOBHbBIC 3HAHUS, YMEHUS OCBOEHBI, HO JIOMYCKalOTCS He-
3HAUUTENbHBIE OLIMOKH, HETOYHOCTH, 3aTPYAHEHUSI MPU aHATUTUYECKUX OIEpalysx, epeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YJAO0BJIETBOPUTEILHOY» (3 Oaia) — 00y4aromuics AEMOHCTPUPYET MOPOTO-
BbIil ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/I€ KOHTPOJIbHBIX MEPONPUATUH TOMyCcKa-
IOTCSI OIIMOKH, TIPOSIBIISICTCS OTCYTCTBHE OTACIBHBIX 3HAHHI, YMEHUH, HABBIKOB, 00yUYaONIHICS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYAO0BJIETBOPUTEIbHO» (2 Oanna) — o0ydaromuics JeMOHCTPUPYET 3Ha-
Hus He Ooisee 20% TEOpeTHYECKOro Marepuaia, TOMyCKaeT CyIIeCTBEHHBIC OMMMOKHU, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyJOBJIETBOPHUTEJbHO» (1 Oain) — oOyuaromuiics HE MOXET IMOKa3aTh
3HAHUS Ha YPOBHE BOCIPOU3BEICHHS M OOBSICHEHUS MH(OpPMALUU, HE MOXKET MOKa3aTh UHTEI-
JIEKTyaJIbHbIE HAaBbIKM PELICHUS MPOCTHIX 3a/1a4.



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

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

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

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

0) JlomosiHuTEIbHAS JIUTEpaATypAa:

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

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

3. Hdanko, I1.E. Beicimast MaTemMaTuka B ynpaXHeHHIX u 3a1adax. (B 2-x wactsax) [Tekcr]
[ T1. E. Janko, A.T". ITonos, T. 5. KoxxeBuukosa. - M.: Beiciias mkoma, 1986-2009. ISBN: 978-
5-488-02201-0. - 6omee 1000 mT.

®uxrterronbil, [.M. OCHOBBI MaTeMaTHYECKOrO aHaamu3a: yueOHuk: B 2 4dactsax / [.M.
Ouxrtenronsll. — 11-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : /IeKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS
cucrema «Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051. — Pexwum mocTy-ma:
JUTSL aBTOPU3. TTOJTb30BATENCH.

4. ®uxrteHronsll, .M. OCHOBBI MaTEMaTHYECKOTO aHaau3a: 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 «Jlamby»: [caiit]. — URL: https://e.lanbook.com/book/115730 (mara oOpareHus:
06.10.2019). — Pexwum moctyma: Ui aBTOPHU3. TOJIb30BATEIICH.

5. [lummayeB B. C. 3amaunuk mo BeIcHIcH MaTeMaTrke: yueb. mocobue / B.C. Illunaues.
— 10-e u3n., crepeotun. — MockBa: MTHOPA-M, 2020. — 304 ¢. — (Bwicmiee
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obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: oanektponasii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeTonnuyeckne yKazaHus:

1. A6bpamoBa, .M. DneMeHTHI BEKTOPHOM anreOpbl U aHATUTUYECKON reomeTpuu: Me-
TOIMYECKUE YKa3aHus s cTyneHToB | kypca Bcex cnenmansHocteid. — MI'TY, 2008. — 16 c.

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

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

4, T'opstuea, H.A. Teopus GyHKIHMI KOMITIEKCHOTO IEPEMEHHOTO: MeToudyecKkue yka-
3aHMS ¥ BAPUAHTHI MHIMBUyaTbHBIX 3aJIaHUH IS CTYICHTOB BCEX CHENHaTbHOCTe — Maruu-
toropck: 'OY BIIO «MI'TVY um. I''M. HocoBay, 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbli HHTErpa: METOJMYECKUE YKA3aHUS JIJIS CTYACH-TOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2010 — 12 c.

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

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

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

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

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

11. Masuenko E.I1. UccnenoBanue ¢yHkiuii u moctpoenue rpadukos. [Ipaktukym. —
Marnurtoropck: 'OY BIIO «MI'TY um. I''1. Hocosa», 2011. — 20 c.

12. CaBymkuna H.®. KomOunatopuka. CoOsiTue u BepostHocts. Yacts || KomOunaro-
puka. Anredpa coObITHil: MeTos. yka3aHus Mo TUCHUILIMHE «MareMatuka» A CTyAeH-TOB |
Kypca Bcex crermansHocteii. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

IIporpamMmmHoe oGecrieyenne

Haunmenosa- Ne 7OTOBOpA Cpoxk neicTBuUs JTHIIECH-
aue 110 3UH
7Zip CBOOOJHO PAcCIpPOCTPAHIEMOE OECCPOUHO
MathCAD
v.15 Education J1-1662-13 ot 22.11.2013 6eccpouHo
University Edition
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MS  Win-
N-1227-18 oT

d_ows 7 Profes- 08.10.2018 11.10.2021
sional(ist kiac-

STATISTIC K-139-08 0T 0ECCPOUHO

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

FAR CBOOOIHO pacIpo- OCCCPOUHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue Kypca CchplIKa

Haunonanshas nH(OPMAIIMOHHO- URL:
aHaMTU4eckas cucrema — Poccuiickuil uHaeKc https://elibrary.ru/project._risc.asp
Hay4yHoro nutupoBanus (PUHIL)

ITouckoBass cucrema Axamemus Google
(Google Scholar)

®denepanbHbIil 00pa30BaTENbHBIA MOPTAI
— OkoHomuka. Counonorusi. MeHEPKMEHT

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

9 MaTepuajbHO-TeXHHYECKOE o0ecnevyeHue JUCHUILIHHBI (MOTYJIs1)

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

http://ecsocman.hse.ru/

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE TUCITUTUINHBI BKIIIOYALT:

- YyeOHble ayTUTOPUHU JUIs IPOBEACHUS IPAKTUUECKUX 3aHATUH, 3aHATUH JIEKLIHOHHOTO
THUIIA, TPYNTOBBIX U MHIUBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJS M MPOMEKYTOUHON
arrectauuu. OcHallleHHe: MyJbTUMEIUIHbIE CPeACTBAa XpaHEHMs, NIepeauyd U NpeCcTaBICHUs
uHpopmanuu. Kommeke MeToauueckux pa3pabdoToK (pa3gaTOYHOro MaTepuaa U METOAu4e-
CKHX YKa3aHUi) U\WJIM KOMIUIEKC TECTOBBIX 3a[aHHil ISl TIOATOTOBKH U IPOBEICHUS IIPOMEKY-
TOYHBIX U PYOEKHBIX KOHTPOJIEH.

- [lomemienus A caMocTOsTENbHON paboThl oOydaronuxcs. OcHalleHue: nepcoHallb-
Hble KOMITbIOTEpHI ¢ akeToM MS Office, Beixoq0oM B IHTEpHET U ¢ TOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

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

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

ApxuBaTop 7Z cBOOOIHO pacrpocTpaHsieMoe, 6€CCPOUHO;

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

- [Tomemenue Ut XpaHeHUs: ¥ MPOPUIAKTHYECKOTO 00CTYy)KMBaHUS y4eOHOTO 000pYy-
noBanusl. OcHamieHue: mKkadbl 1715 XpaHeHHUs] y4eOHO-METOINYECKON TOKyMEHTalUH.
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