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1 eau ocBOeHMS AUCHUIIIIMHBI (MOIYJISA)

Menp ocBoeHus nucHUIUIMHBL «MaremaTuka» COCTOMT B IIOJYYEHHHM CTYAECHTaMH
(GyHIaMEHTAIBHBIX MaTEMaTHYECKHUX 3HAHUH M TMPOYHBIX IIPAKTUYECKUX HABBIKOB I10
HCIOJIb30BAHUI0 METOJOB MAaTE€MaTHYECKOrO aHajlu3a A MCCIEAOBAHUA MATEMaTUYECKUX
MOJIEJIEN TEX WJIM UHBIX MPOLECCOB U SIBJICHUMN, B TOM YUCJIE U SKOHOMUYECKUX, I OJY4CHUS
AQHAIIMTUYECKUX U YUCIICHHBIX PELICHMH II0CTABJICHHBIX 3a1a4.

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

- Pa3BUTHUSA JOTHUYECKOIO U aITOPUTMUYECKOTO PEILICHHUS;

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

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

- HCIIOJIb30BAHME METOJIOB MAaTEMAaTUYECKOTO aHAIN3a U €r0 MOJEIEH B IPAKTUYECKOU
JEATENBHOCTH C IPUMEHEHNEM COBPEMEHHON BBIYMCIIUTEIILHON TEXHUKH;

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

2 MecTo TMCHMTIIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl
NMOAr0OTOBKH OaKajiaBpa

Jucuunnuna «MartemaTrka» BXOIUT 6a30BYIO YacTh 00pa30BaTeIbHON IPOTPaMMBI.

Jl1g u3y4yeHus: AUCUUILIMHBI HE0OXO0IMMBI 3HaHUS (YMEHUS, BlaJieHus ), copMUpOBaHHbIE
B pe3yJbTaTe U3ydeHHs Kypca MaTeMaTUKH B 00bEME MPOrpaMMbl CPETHEH IIKOJIbI.

OcBoeHMe AaHHOM TUCIUIUIMHBI MPEoaraeT, 4YTo B pe3yibTaTe U3ydyeHUs IIKOJIbHOIO
Kypca MaTeMaTHKH OOydaroluiics uMeeT cOpMUPOBAHHOE NPEICTABICHUE O MAaTEMAaTUKE Kak
YHHUBEPCAJIbHOM SI3bIKE HayKH, 00 MAEAX U METoJaX MaTeMaTHKH, BIaJeeT MaTeMaTU4YEeCKUMHU
3HAaHUSIMU U YMEHHUSIMH, COOTBETCTBYIOUIMMH DenepanbHOMY KOMIIOHEHTY I'OCyIapCTBEHHOIO
CTaHJapTa o0Iero oOpa3oBaHus, UIMEET PA3BUTOE JIOTUYECKOE MBIIIJIEHUE, IPOCTPAHCTBEHHOE
BOOOpaxkeHue, 001a1aeT BBICOKMM YPOBHEM QJITOPUTMHUYECKOM KyJIbTYpHI.

3HaHUS U yMEHMs, YCBOCHHBIE B IPOLIECCE HM3YYEHHUs MAaTEMAaTUKU HEOOXOIUMBI IS
OCBOEHMS JPYrUX AUCLHUILUINH €CTECTBEHHOHAYYHOTI'O U MPO(ECCHOHAIBHOTO LIUKJIIOB.

3 Komnerennun ody4yarouierocsi, gopmupyembie B pe3yJibTaTe 0CBOCHUS
JAUCUUIIMHBI (MOYJIs1) M IUIAHMPYeMble Pe3yJIbTAThl 00y4eHM I

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

Crpykry
PpHBIN
3JEMEHT

KOMIICTCHIIUHN

[Tnanupyemsble pe3yiabTaThl 00y4eHUs

IIK -1 CIOCOOHOCTBHIO cOOpaTh ¥ NPOAHAIM3MPOBATH MCXOJHBbIC JaHHBIE,
He00XoAuMBIe VI pacyeTa IKOHOMHMYECKHX H COLHMATbHO-IKOHOMHYECKHUX IOKa3aTesei,
XapaKTEePU3YIOIIUX JeATeIbHOCTDh X03MCTBYIOIIMX CYObeKTOB

3HaTh — OCHOBHBIC OIIPECACIICHUA U ITIOHATUA;

— OCHOBHBIC MCTOIbI ILI/I(I)(I)CpCHI_II/IaJ'ILHOFO, HHTCTPAJIbHOI'O UCUUCIICHUA U
NPpUMCHCHUA UX IJIA pCIICHUA 3aJa4 MAaTEMATUICCKOTO aHAaJIM3a U Mozenei
3KOHOMHYCCKUX 3a4a4,

— OIpcacJICHUA OCHOBHBIX HOHHTHﬁ, Ha3bIBAThb UX CTPYKTYPHBIC
XaApPaKTCPUCTUKU

— OCHOBHBIC MCTOJIbI UCCIICIOBAHUS, UCIIOJIB3YEMbIC B MATCMATUYICCKOM
aHaJIn3e,




Crpykry
PHBIA
JJIEMEHT
KOMIIETEHIIUHI

[Inanupyemblie pe3yabTaTbl 00ydeHUs

YmMmern

— BBLIENATH 3HAHUA TEX IOHATHM, KOTOpble TpeOyITCs MJis pelICHUs
MIPUKJIAIHBIX 3a/1a4;

— 00cyxaarb cnioco0bl 3PPEKTUBHOTO pelIeHUs MPUKIIATHBIX 3a/1a4;

— pacro3HaBaTh dPGEKTHBHOE PEHICHUE OT HEAPPEKTHBHOTO;

—  O0OBICHATH u CTPOUTH MOAeIn y‘Ie6HI>IX MaTEMATUYCCKUX u
YIIPABJICHYCCKUX 3a1a4 n CTPOUTH TUIIUYHBIC MOACIN y‘-Ie6HI)IX
DKOHOMUWYECCKUX 3a1a4,

— HNPUMCHATbL MCTOABI MAaTCMATUYCCKOr'0 aHajin3a K PCIICHUIO HpOCTeﬁMHX
3aJ1a4 SKOHOMHUYECKOTO XapaKTepa,

— BBIIENATH 3HAaHUS TeX MOHATHM, KOTOpble TpeOYIOTCS JUIsl pelieHus
MPUKIIAAHBIX 3a]1a4;

— KOPPEKTHO BbIpaAXaTb W ApryMmCcHTHUPOBAHHO 000CHOBBIBATH ITOJIOKEHUS
MpeAMETHOM 00IaCTH 3HAHUS.

Bnanetn

— crmocobaMu IeMOHCTPAIMH YMEHHS aHATM3UPOBATh CUTYAIHIO;

— MCTOJaMH MaTEMAaTUYCCKOI'O aHaJIM3a IIpHU PEIICHUN SKOHOMUWYCCKHX 3a1a4d
C ITPUBJICHCHUEM MAaTCPUAJIOB }IOHOHHI/ITeHLHOﬁ JUTCPATYPHEI U HHTCPHET
pecypcos;

— HaBBIKAMM M METOJMKaMU 0000IeHNs pe3yIbTaTOB PEIICHUs,
9KCHEPHMEHTAIBHOM eATeIbHOCTH;

— crnoco0amMy OLIEHUBAHUS 3HAUUMOCTH U IPAKTUYIECKON TPUTOTHOCTH
HOJTy4YEeHHBIX PE3YIIbTAaTOB;

— 1po(ecCHOHAIBHBIM A3bIKOM IPEAMETHON 00JIaCTH 3HAHUS;

— cmocobamu COBCPIICHCTBOBAHH HpO(l)eCCI/IOHaJ'IBHBIX 3HaHUH U YMeHPII;'I
ITYTEM HCITIOJIb3OBAHUA BO3MOKHOCTEH HH(l)OpMaHHOHHOfI CpEIEbIL.

OIIK — 3 ¢cnocoOHOCTHIO BHIOPATHh MHCTPYMEHTAJIbHbIE CPeACTBA IJsi 00paboTKH
IKOHOMHMYECKHMX JAHHBIX B COOTBETCTBMHU € NOCTABJEHHOH 3aJaveil, MPOAHAIU3UPOBATH
pe3yJbTaThl pacyeToB U 000CHOBATH MOJIy4YeHHbIe BbIBO/IbI

3HaTh - OCHOBHBIC OTIPE/ICIICHUS U TIOHSTHS;
- CBSI3b MEX]Iy Pa3TUYHBIMU MAaTEMaTHUYECKUMU OOBEKTaMH, OMUCHIBAIOIINMHU
SKOHOMUYECKHE IPOIIECCHI;
- OCHOBHBIC MaTeMaTHYECKHE METOJbl, NPUMEHSAEMBbIE i1 pacuera
SKOHOMHYECKHX TTOKa3aTeJIe U aHaJIn3a SKOHOMUYECKUX TPOIIECCOB,;
- OCHOBHBIE METOJbl HCCIIECIOBaHMS, HCIOJIb3yeMble B MaTeMaTHY€CKOM
aHalu3e,

VYmMmeTn - BOCIIPOM3BOIUTH OCHOBHBIE MATEMATUYECKUE MOJIEIIH;
- pacrio3HaBaTh MaTeMaTUYECKUE OOBEKTHI;
- pemiath 3a/a4d MPEAMETHON OO0NacTh: pemiaTh CTaHIAPTHHIE 3a7ayd 1O
NPEUIOKEHHBIM METOJaM M alTOpUTMaM, TrpauuecKkd WIUTIOCTPUPOBATH
3a/avy;
- OLICHUBATh JOCTOBEPHOCTb MOJYYEHHOTO PEIICHHUS;
- BBIOMpPATh ONTUMATBHBIA METO/T;
- 3alMChIBaTh MAaTEMAaTUYECKYI0 [IOCTAHOBKY 3a/lay, MCIOJb3yeMbIX B
JAIbHENIIIEM TPU MOCTPOCHUHM MATEMAaTUYECKUX MOJIETIEH;

Bnagers |- ~ MaremaTHdeckMMH ~— METOJaMH,  TPUMEHSEMBIMH  JUIS  PEIICHUs

OKOHOMHNYCCKHX (HCCHGI{OB&TCHBCKI/IX) 3ajJad4,
- MaTCMaTH4YCCKHM SA3BIKOM HpCHMeTHOfI 00J1aCTH: OCHOBHBLIMH TCPMHUHAMU,
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Crpykry
PHBIA
JJIEMEHT
KOMIIETEHIIUHI

[Inanupyemblie pe3yabTaTbl 00ydeHUs

HNOHATUSAMH, OIIPEIEICHUSIMHU Pa3/Ie]IOB MaTEMATUKH;

- OCHOBHBIMH CIIOCOOaMH TPEICTABICHUS MaTeMaTU4YeCKOH WH(POpMALIH
(aHanMTHYECKUM, rpadueCKUM, CHMBOJIBHBIM);

- MaT€MaTUYECKUM S3bIKOM IPEJIMETHON 00JIaCTH: 3alUCBIBATH PE3YIbTAThI
IPOBEAEHHBIX UCCIIEI0BAHNN B TEPMUHAX ITPEIMETHOM 00J1acTH.




4 CTpyKTYpa U coiepKaHue TUCHUTITHHBI

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

— KOHTaKTHas pabota — 17,2 akaj. Jacos:

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

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

AynutopHas
KOHTaKTHas paboTa
(B akan. yacax)

dopMa TEKyIIero KOHTPOJISt
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1. Ilpenen u HENIPEPHIBHOCTD (DYHKIIMH
1.1. DyHKIHSI. IIpenen| 1 1n 5
nocnenoBarenabHocTel. [lpeaen yHkImm. - MOJITOTOBKA K MPAKTHYECKOMY
1.2. OCHOBHEIE HeomnpeneaeHHoCcTH.| 1 1 5 3aHATHIO, OIIK-3
OKBHUBaJICHTHBIC OECKOHEYHO MaJible - COCTaBJICHHE Y4eOHOM KapThl MO I1K-1
byHKINY. TeMe (KpaTkasi cucTeMaTh3alus YCTHBII ompoc
1.3. TlepBwlii u BTOpOM 3amedarenbHbie| 1 5 U3Y4EHHOTO).
Hpeebl. - CAaMOCTOSTEIBHOE N3YUCHHE
1.4. Knaccugukamus To4ek pa3pbiBa. 1 5 y4eOHOM JUTEepaTyps;
- peleHre COOTBETCTBYIOLINX
3a/1a4
Hroro no pazneay 1 1 1n 20
2. luddepeHnmanbHOE UCUUCIICHUE
(GYHKIIMH OJTHOM MepeMEeHHON




AynuTtopHas

KOHTaKTHas paboTta

(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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2.1. Tlonstue mnpousBoaHON  (QyHKUMHU.| 1 1 1 5) CamocrosrenbHas paboTa ¢
[IpousBoHas CIOKHBIX (PYHKITUI. JUTEPATYPOU — KOHCIIEKT paszeina
«3ama4n, MPUBOAIINAE K OIIK-3
MTOHATHIO MPOU3BOJHOMN», I1K-1
- MOATOTOBKA K MPAKTHYECKOMY
3aHATUIO,
- COCTaBJICHHE y4€OHOM KapThI VYcTHbI onpoc
«ITpousBoaHas».
2.2. Jlorapupmuueckoe| 1 5 - TOATOTOBKAa K IMPAKTHYECKOMY
muddepenuupoanne. HesBHO 3amaHHas 3aHATUIO,
GbyHKIHA. - COCTaBJICHHE YYEOHOW KapThl OIIK-3
2.3. OyHKuWsA, 3aaHHas TapamMeTpudeckd.| 1 5 «IIpounsBoanasny, IK-1
ITpaBuna Jlonurans. - pelIeHHe COOTBETCTBYIOIINX
2.4. UccnenoBanue ¢yHKIMH U mocTpoeHue| 1 10 3az1a4
rpaduka.
Hroro no pazneny 2 1 1 25
3. Heonpenenenuslii nHTErpa
3.1. CBoiicTBa HHTETPUPOBAHUSL. 1 5 - TIOJTOTOBKa K MPAKTHUYECKOMY
HenocpeacTBeHHOE HHTETPUPOBAHUE. 3aHSTHIO,
3.2. Metoa 3aMeHBbl IEPEMEHHOI. 1 1 1 5 - pEIIEHHE COOTBETCTBYIOLIUX VYcTHbli onpoc OIIK-3




AynuTtopHas = ’35 g
KOHTaKTHas paboTa % g = x
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3.3. MeTo1 MHTErpUPOBAHUS TIO YACTSIM. 1 1 5 3ajad4, IK-1
- COCTaBJIEHHE Y4eOHOM KapThl
34. HHTerHpOBaHI/IC palroOHAIBHBIX 1 5 «MeTO)IBI UHTETPUPOBAHUSD)
npobeit
Hroro mo pasneny 3 2 1 20
4. OnpeneneHHbld HHTETpa
4.1. CpoiicTBa OpeAeICeHHOTO NHTETpala. 1 5 - TMOJrOTOBKA K MPAaKTHYECKOMY
®dopmyna Herotona — JleitOnuria 3aHSATHUIO,
4.2. MeToa MOJACTAaHOBKH U UHTErpupoBanue | 1 1 15 - peIIeHWE COOTBETCTBYIOIIUX OIIK-3
10 YacCTSAM OIPEICTCHHBIX HHTETPAJIOB 3a/ad, VYcrHblii onpoc IK-1
4.3. HecoGcTBeHHBIE MHTETPAIIBI BTOPOTO 1 1n 5 - COCTaBJICHHE Y4YEeOHOH KapThbl
pona «[IpunoxeHuss  ONpPEEIIEHHOTO
UHTETpaia»
Hroro no pazneny 4 1 1n 25
5. KommekcHpie uncna - MOATOTOBKA K YCTHOMY OIIPOCY,
5.1. OcHoBuble mnoHsATHA. ['eomerpuueckoe| 1 1u 10 - IOJArOTOBKA K IIPAKTUYECKOMY
M300paxkeHne KOMIUIEKCHBIX uncen. Dopmbl 3aHATHIO;
3alMCU KOMIIJIEKCHBIX YHCETI. - pelIeHne COOTBETCTBYIOIINX YcTHBIN ompoc OIIK-3
5.2. JlelicTBUS HaJ KOMIIEKCHBIMU ynciaamMu | 1 2 10 3a7a4. [1K-1
Hroro no pazneay 5 2 1n 20




AynuTtopHas
KOHTaKTHas paboTa
(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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6. DyHKIIMM HECKOJBKUX MEPEMEHHBIX
6.1. UYacrueie mnpousBognsie. [lommbri| 1 1 5) - HOATOTOBKAa K IPAKTHYECKOMY
g depeHnnan 3aHSTHIO,
6.2. KacarenpHas 1 HOpMaib K moBepxHoctu | 1 10 - pelmeHne COOTBETCTBYIOIIMX YcTHBIN onpoc OIIK-3
3aj1a4, [1IK-1
6.3. DkcTpeMyM (PYHKIMM ABYX IEPEeMEHHBIX | 1 1 5 - COCTaBJIeHHE Y4eOHOH KapThl
«DOHII»
Hroro no pazaeny 6 1 1 20
7. MuddepeHunanbHple ypaBHEHHS TIEPBOTO
MOpsiJIKa
7.1.  VYpaBHeHuss ¢  pasugensiomamucs| 1 1n 10 - TOATOTOBKAa K IMPAKTHYECKOMY
MIepeMEHHBIMU 3aHATUIO,
7.2. JIuneitnbie muddepennmnansupie| 1 1 10 - IOJATOTOBKA K YCTHOMY OTIPOCY, OIIK-3
ypaBHEHUS - COCTaBJICHHE Y4eOHOU KapThl YcTHbIN ompoc [1K-1
«/1Y mnepBoro mopsjaka: TUIB U
METO/Ibl PEIICHUS;
- pelIeHHe COOTBETCTBYIOIINX
3a/1a4.
Hroro no pazneay 7 1 1n 20
8. DreMeHThl TMHEHHON anreOphl: MaTPUIIBL,
OTIpEIeITUTEIH, CUCTEMBI JTUHEHHBIX
anreOpanvdecknx ypaBHEHUH
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AynuTtopHas
KOHTaKTHas paboTa
(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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8.1. Matpuupbl 1 1elCTBUA HaJl HUMU 1 1 10 - TMOJrOTOBKA K MPAaKTHYECKOMY
3aHSTHIO,
8.2. OHpe}IeHI/ITeHI/I u CIIOCOOBI x| 1 10 - TIOJITOTOBKA K YCTHOMY OIPOCY, OIIK-3
BbIIMCIICHUA - peleHHne COOTBETCTBYIOIIMX IK-1
8.3. OOparnas marpuna. Pemenne cuctem ¢| 1 10 3aj1au. YcTHBI# onpoc
MTOMOIIIBIO0 0OPATHOW MaTPUIIBI
8.4. ®opmynsl Kpamepa. Meton ["aycca 1 1 10,1
Hroro no pasaeny 8 1 1 40,1
HToro no kypcey 6 8/41 | 190,1 IK3aMeH
HUroro no gjucuuiinue 6 8/41 190,1 JK3aMeH

11



5 ObOpa3oBaTesibHbIe H HHGOPMAIMOHHBbIE TEXHOJIOTHH

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

BriOupas Ty wim MHYIO TEXHOJIOTHIO pabOTHl C OO0YyYaloUIMMHCS, HEOOXOIMMO HUMETH B
BHJYy, 4TO HauOoJbIiero 3p¢pexra oT ee MPUMEHEHHs] MOXHO JJOCTHYb, €CIIM YYUTHIBATH IIEITH
o0pa3oBaHus, Ha peaJH3alMI0 KOTOPBHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHS,
coJiepKaHne, KOTOpPOe MPEICTOUT NepeaaTh 0OyJaloIMMCs C €€ IIOMOIIBIO, a TAK)KE YCIOBUS, B
KOTOPBIX OHA OY/IET MCIIOIb30BAThCSI.

B narmeit pabote MbI HCTIOJIb3yeM CIIEAYIOIIEE.

1. Tpaouyuonnvie obpazoeamenvuvie mexnonocuu. OpraHuzaius 00pa30BaTEIBHOTO
mporecca, MpeanojiaraeT MNpSIMYI0 TPaHCISUI0 3HAHWA OT TIpernojaBareiss K CTYICHTY
(IpeuMyIIeCTBEHHO Ha OCHOBE OOBSCHUTEIBHO-WIIIOCTPATUBHBIX METOJ0B OOYYEHHS).
VYdeOHast NMesTeTbHOCTh CTYACHTAa HOCHUT B TaKMX YCJOBHSIX, KaK MPaBUIIO, PETPOIYKTHBHBIHI
XapaxTep.

®opMbl yueOHBIX 3aHITHIA:

- wuHbOpMAIMOHHAsT  JIEKIHS —  TIOCJIEAO0BAaTeIbHOE  HW3JI0KEHHWE  Marephaja B
JTMCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE IPEUMYIIECTBEHHO BEpOATbHBIMHU CPEICTBAMH.

- cemuHap (3amuta PI'P) — Oecenma mpemomaBaTenst U CTYACHTOB, OOCY)XJICHHE 3apaHee
MOATOTOBJICHHBIX COOOIIEHUH MO KaXKJOMY BOIPOCY IJIaHa 3aHSATHS C €IWHBIM JUIsl BCEX
MepEeYHEM PEKOMEHIYEMOM 00s13aTeILHOM U TOTIOTHUTEIHHOM JTUTEPaTyPHI.

- MPAKTUYECKOE 3aHATHE, MOCBALUICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUU U HAaBBIKOB IO
MPEII0KEHHOMY aJlTOPUTMY.

2. Texnonocuu npobaemnoco o06yuenus. OpraHuzamnus o0pa30BaTEILHOTO TIpoliecca
MIPEIoaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE Y4E€OHBIX MPOOIEMHBIX CUTYaIUi
JUIS CTUMYJMPOBAHUS aKTUBHOM MO3HABATENILHOM AESITETbHOCTH CTY/AEHTOB.

DopMbl y4eOHBIX 3aHITHH:

- mpoOneMHas JIeKIUS — U3J0XKEHHEe Marepuaia, MpeJrnoJaraillee MOCTaHOBKY
MpOoOJEeMHBIX M JHUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHWE pPAa3IMYHBIX HAy4YHBIX MOJXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBbIC C PA3IMYHBIMH MOJENISIMH MHTEPIpPETAUU HU3y4aeMOro
Martepuana.

- JeKIus «BABOeM» (OMHApHas JeKlUMs) — U3JIOKEeHHe Marepuaia B Qopme
JMAIOTHYECKOTO OOIIeHHUs JBYX CTYIEHTOB (3apaHee MOJIrOTOBUBIIMXCS) WM CTYACHTa U
npenojaBaTels (Hanpumep, peKOHCTPYKIUS IUaiora UCTOPUYECKUX JTMYHOCTEH — CBHAETENEH
OTKPBITHS KAKOT0-JIHOO0 HAYyYHOTO (haKTa; Ky4CHOTO» M «IIPAKTHKA» M T.]I.).

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

- caMocCTosITeNbHast paboTa (C KOHCYIbTAUSIMU MpernojaBaress) Ha OCHOBE Keic-MeToaa —
oOy4yeHHEe B KOHTEKCTE MOJEIUPYEMOW CHUTYyallud, BOCHPOM3BOJILEH peallbHble YCIOBUS
Hay4YHOHM, Mpou3BOACTBeHHONW. OOyuaromuecs IOJDKHBI MPOAHAIM3UPOBATH CHUTYALHUIO,
pa3o0parbcsi B CyTH MpoOiieM, IPeIOKUTh BO3MOXKHBIE PEIIeHUs M BHIOpATh Jiydlliee U3 HUX.
Keiicbl 6a3upyroTcsi Ha peaqbHOM (DAaKTHUECKOM MaTepuase WIH K€ MPUOTUKEHBI K peanbHON
CUTYallUH.

3. Texnonocuu npoekmnoco o00yyenus. OOpa30BaTENbHBIA TPOIECC TMOCTPOCH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAITHOTO PELICHUs MPOOJEMHON 3aJauyd WM BbITOJTHEHUS
yueOHoro 3amanus. [IpoekT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HABATENbHYIO JeSITEIbHOCTD
TPYIIIBI CTYIEHTOB, HAMPaBIEHHYIO HAa BBIPAOOTKY KOHIEIIIUHU, YCTAHOBIICHUE IIElei U 3ajad,
(GOpMYITHPOBKY O0KHJAEMbIX pPE3yJIbTaTOB, OMNpPEACICHUE INPHHLIUIIOB M METOAUK pEIIeHUsI
MOCTABJICHHBIX 33J]]a4, IUJIAHHPOBAHUE XOJa pPabOThI, MOWCK MJOCTYIMHBIX W ONTUMAIBHBIX



pecypcoB, MOATANHYIO pealu3alfio IulaHa padOThl, MPE3CHTAIMI0 PEe3yIbTaTOB PAaOOTHI, UX
ocMbIcTeHHe U pedruekcuro. [I[pumeHseTcss B OCHOBHOM IS TIepexo/ia KOMIIETEHIIMY Ha YPOBEHb
BIIJICHUS.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00pa30BaTEIIbHON JEITEIHHOCTH MTPOEKTOB:

HUccneoosamenvckuti  npoekm —  CTpyKTypa mnpuOmmkeHa K ¢opMmMaTy HAYYHOTO
HCCIIEIOBAHUS (JI0KA3aTEIbCTBO AaKTyaJlbHOCTH TEMBI, OIPENEICHHE HAydyHOU MpoOsIeMbl,
npenMera U oObEKTa MCCIEAOBAHUS, I€JIed M 3aJady, METOJO0B, MCTOYHUKOB, BBIJBM)KECHUE
THIOTE3bI, 0000IICHNE pPEe3ylIbTaTOB, BBIBOJBI, 0003Hau€HHE HOBBIX Mpobiem). PesynpraTom
ABIISIETCS ydeOHas KapTa 110 MOJYIIO Hamlei 00pa30BaTeNbHOM MPOTPaMMEIL.

Teopueckuii npoexkm, NpeaNOJaraloliui B OTIIMYUE OT MPEIbIIYLIEr0, KOHEUHbIA MPOJYKT
B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYMMOMY «MaTE€MaTHYECKOMY» COOBITHIO
(mpazgauk uucna «[lu» U T.10.); «MaTeMaTH4YecKas» OTKPBITKA (CBOETo pojia yueOHas KapTa,
TOJIBKO He(hOpMaJIbHO, KpaCOUHO 0(OpMIIEHHASI; BUJICOPOJIUK «5l Haydy Bac pemarts ...» U T.I1.

Hnghopmayuonnwiti npoexm — yueOHO-1103HaBaTENbHAs IEATEIBHOCTD C SIPKO BbIPAKEHHOM
IBPUCTUYECKOMN HANpaBICHHOCTHIO (MIOMCK, OTOOp U cucTeMaTu3auus HHGOpMaluu O KaKOM-TO
00BbeKTe, 03HAKOMJIEHHE YYaCTHUKOB IIPOEKTa ¢ ATOM nH(popMaluel, ee aHaau3 U 00001eHue U,
HAKOHEII, IPE3eHTAIHS TI0 PAKTHYSCKOMY MTPHUII0KEHUIO).

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

@®opMbl  y4eOHBIX 3aHATHI C HCIOJb30BaHMEM HWH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH:

Jlexnusi-Bu3yanu3aluus — HU3JI0KEHUE COJIEpP’KaHUS  COMPOBOKIAETCS Ipe3eHTaluei
(memoHcTpanuel ydeOHbIX MaTepUalioB, IPEACTaBICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WTFOCTPATUBHBIX, Ipa)UUeCcKux, ayuo- U BUJEOMATEPUAIIOB).

[IpakTnyeckoe 3aHsATHE B (POpPME MPE3EHTALMU — NPEACTaBICHUE PE3yIbTATOB MPOEKTHOM
WIA  UCCIEIOBAaTENbCKOW  JEATENBHOCTH C  HCIOJb30BAHUEM  CIELHUATU3UPOBAHHBIX
IIPOrPaMMHBIX Cpe.

6 YueOHO-MeTOAMYECKOE oD0ecriedeHne CAMOCTOSTEIbHOI PadoThl 00y4ao M XCs

Bomnpocsl 11t yCTHOr0 onpoca
JIuHeiiHas1, BeKTOPHAA ajredpa, aHAJIUTHYECKAS TeOMeTPUs
Marpuiisl. Bunel matpun. JleldicTBus Ha1 MaTpUIIaMU.
Omnpenenurens. OnpeneneHue, CBONCTBA ONPEAETUTENS.
Heseipoxaennas marpuna. O6patHast MaTpuna. Panr MaTpuiisl.
Cucremsl nuHelHbIX ypaBHeHUN. OcHOBHbIE NOHATUA. CoBMecTHOCTE CJIAY.
Pemenue HeBBIPOXKACHHBIX JIMHEWHBIX cucTeM. Popmynsl Kpamepa. MaTpuuHblil METO.
Pemenue cucreM JIMHEHHBIX ypaBHEHUH MeTon0M [aycca.
Cucrempl TMHEMHBIX OAHOPOIHBIX YPAaBHEHUH.
Bexkropsl. JIunennsle onepauuu Haa BekropaMmu. IIpoekuus Bekropa Ha ock. Moayib
BekTopa. Hampasistomuye KOCUHYCHI.
9. CkansipHO€ ITPOU3BEACHUE BEKTOPOB, €ro cBoicTBa. [IpHiiokeHns CKaIsipHOTO MPOU3BEACHUS
B F€OMETpHH, (PU3HKE.
10. VYpaBHeHMs NPsAMOM HA IUIOCKOCTH.

ONoGa~WONE

MaremMaTH4YeCKHH aHAJIN3

11. TlocnenoBarenbHOCTB. [Ipenen mocnenoBaTeIbHOCTH.

12. ®ynxknusa. CrnocoOsl 3ananust. O6macts onpenenenus. OCHOBHBIE dJIeMEHTapHbIe (PYHKIINU,
UX CBOICTBA, rpaduKu.

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

15.
16.
17.

18.
19.

20.
21.
22.

23.
24,

25.
26.
27.
28.

29.
30.

31.
32.

33.
34.

35.

36.

37.
38.
39.

40.
41.
42.
43.

44,
45,

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

0eCKOHEUHO MaNbIX (PYHKIUH.

Teopemsl 0 npenenax. PackpeiTue HEONPEAEIEHHOCTEN.

3ameuaTeNbHbIE IPEEIIbI.

CpaBHeHne OECKOHEYHO MaJbIX (PYHKIMIA. DKBUBAJICHTHBIE OECKOHEYHO MaJble (QYHKIUU U

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

HenpepbiBHOCTE QyHKIMH B TouKe. TOUKH pa3pbiBa U UX KIacCUPUKAIHSL.

OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX PyHKIMAX. CBOMCTBA (DYHKIIMI HEMPEPHIBHBIX HA

OTpE3Ke.

[IpounsBoaHast GYHKIMH, €€ TEOMETPUYESCKHIA U PU3HUECKUI CMBICTL.

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

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

CII0OXHOU U 00patHO#l PpyHKIMH. Jlorapupmudeckoe qudpdepeHnrpoBaHue.

[Ipou3BoiHBIE BBHICIIUX MOPSAKOB.

Huddepenunan pynkunu. ['eomerpuueckuit cmbica nuddepennmana. OCHOBHbIE TEOPEMBI

o nuddepennmanax.

[Ipumenenne nuddepennnana K IpuOINKEHHBIM BbIUUCICHHSIM.

OcHoBHbIe TeopeMbl auddepeHmaipHoro ucurncienus: Poms, Jlarpamxka u Koy,

[IpaBuio Jlonmmrans.

YcnoBust MOHOTOHHOCTH (YHKIMNA. DKcTpeMyMbl pyHkumii. Heobxonumoe u jocratoytoe

YCIIOBHUSA SKCTpeMyMa (QyHKIIHH.

Haubonpiiee u HanMmeHsbIee 3Ha4eHUsT QYHKIIUUA HA OTPE3KE.

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

TOYEK Teperuoa.

AcuMnToTsl rpaduka GyHKIUH.

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

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

WHuTerpupoBanue KBaJIpaTHBIX TPEX4JIEHOB. VIHTerpupoBaHHe ApOOHO-PALMOHATIBHBIX
GyHKIHH.

OmnpeneneHue ONpeneseHHOro MHTErpajia, €ro CBOMCTBA, T€OMETPUUYECKUM U (PU3MUECKUI
CMBICIL.

Brruucnenue onpeaenennoro unrerpana. ®opmyna Herorona-Jleitoauna. MHTerpupoBanme
MIOJICTAHOBKOM, MHTErpUpoBaHME IO dYacTsAM. HTerpupoBaHHe 4YETHBIX M HEUYETHBIX
(GyHKLIUH B CHMMETPUYHBIX Ipeaesax.

[IpunoxeHus onpeneneHHOro HHTErpaga B SdKOHOMHUKE.

HecoGcTBeHHbIE HHTETPAIBI.

Omnpenenenne GyHKIUU HECKOIBKHX MepeMeHHbIX. O0sacTh onpeaeaeHns. 3aMKHYThIEe U
OTKpBIThIE 00macTH. CriocoObl 3a1aHusl.

YacTHble NPOU3BOIHBIE (PYHKIIMH HECKOJIbKUX NEPEMEHHbIX, UX T€OMETPUUECKUNA CMBICI.

HuddepenunpyeMocTs U noyHbI auddeperipan GyHKIMNT HECKOIbKUX ePEMEHHBIX.

IIpounsBoaHas ClloKHON (PYHKIMU HECKOJIBKUX MepeMeHHbIX. [losiHas npousBoaHasl.

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

VYcnoBHBIN 3KCTpeMyM (QYHKIMU JIBYX NT€PEMEHHBIX.

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

Teopus BeposiTHOCTEH

46. OcHOBHBIE MTOHATHS TEOPUU BEPOSITHOCTEN: UCTIBITAHUE, COOBITHE, BEPOSATHOCTH COOBITHS.
47. JleiictBus Haja coOBITUSIMH. AnreOpa cOOBITHIA.

48. TeopeMbl CIIOKEHHS U YMHOKEHHS BEPOSTHOCTEM.

49. ®dopmyna nosiHoi BepositHocTH. Dopmyna beiieca.

50. [TocnenoBaTenbHOCTH HE3aBUCUMBIX UcTbITaHUN. Dopmyna bepHymu.

51. CnyuaiiHble BETMYUHBI, UX BUIBL.
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IIpumepHbIe 3a1aHUs AyANTOPHOM KOHTPOJILHOI padoThl

«Ilpenen n HenpepbIBHOCTH QYHKIMI
1. BoluucjanTs npeaed:

. x2-5x+1
a) lim X —2X*=.

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

x>0 3 +TX

_Bx-10 X - 5\/_+2
r) lim ———

. n lim
x-2 X2 —X—2
Vx* +3x2

X—>00

«IIpousBogHas»

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

a)y=——,

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

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

3ananue 3. Boruucnure npeaes, MCroib3ys npaBuio Jlonurans

. tgx—Xx

jim X=X

« = 0 SIN X=X
sin 5x

e) lim —

x—0 X

«HeomnpeneneHHbI MHTETPADY

1. HaiiTu nHTerpan:

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

«OnpeneneHHbI HHTErPaI»

1. BbIYHCIUTH HHTErpaI:

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

5 :
2 X7 —=3X

2. HajiTn niiomaab Gpurypsl, orpanndeHHoi rpapuxamu GpyHkumii
3

X 1
«DHII»

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

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

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

«Matpunbl. Onpeaenureaun. CucreMbD)

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

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

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

a) mo gopmynam Kpamepa;

0) metosom ["aycca;

B) C ITOMOIIIbIO OOpPaTHOM MAaTPHUIIBI.

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

HpnMeprle 3aJaHuA 1JIS IIOATOTOBKHU K IPAKTHYCCKHM 3aHATUAM

«IIpenenanbr»
Brruncnute npenenst GyHKINN:
4 2 2

1. IimX3—X8; 2. lim 3X ZX 2_.

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

X4 \/;_ 2 X—0 el* _1

3

5. lim (\/x+2—ﬁ); 6. lim X7+1

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

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

Caenaiite cxeMaTHYECKHH YEPTEK.

10.

10. Haiinure Touku pa3peiBa pyHkuuu. Crenaite 4epTex.

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

«HeomnpeneneHHbIe HHTEIPAJIbI»

X

_xz

J- 2+ 1+x2
Vi+x®
J- 1+a*rctgx

14+x2
x+in® x In? x

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

J- 1+3sinx dx

1+cosx

f‘u‘ﬁ dx

E

«DOHII»

1. Haiitn z),2), ecnmu2X+y® +2° =e*.

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

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

«Martpuusl. Onpegeanrtenu. CucreMbn»

1. Haiitu matpuny X. [IpoBepHuTh NpaBHILHOCTH PELICHUs IMOJCTAHOBKOM HaileHHOM
MaTpHULBI B UCXOJHOE YPaBHEHUE.
2C+3X =2X-A-B", ecim

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

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

3. Pemmmth cuctembl ypaBHeHHIl MeronoMm ['aycca, crienaTh BBIBOJ O COBMECTHOCTH.

HEOIIPEICIEHHBIX CUCTEMAaxX HalTH 00lllee U YaCTHOE PELIEHHE U CIIENATh IIPOBEPKY.

X, +2x, +4x, —3x, =0;

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

le +8x2 + 24x3 _19)C4 = O,
4xl +5.)C2 _ZXS +3X4 =0.

18



7 O1ieHOYHbIE cpeacrea AJisi IPOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

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

CTpyKTypHBII
AJIEMEHT [Inanupyemble pe3ynbTaThl O0yUeHHS OneHouHbIE CpesicTBa
KOMITETEHIINH
IIK -1 cnoco0HOCTBIO cOOpaTh W NPOAHAIM3HPOBATH MCXOJHbIe JaHHbIe, He00XOAMMBbIe /UIA pacyeTa IKOHOMHMYECKMX U COIHAJIBHO-

IKOHOMHMYECCKHUX HOK33aTeﬂeﬁ, XapaKTEepUu3yromux A€eATCJIbHOCTD XO3ﬂﬁCTByIOIIIHX Cyﬁ’beKTOB

3HaTh

— OCHOBHBIE OTIpeICNICHUS U MIOHATHUS;
— OCHOBHBIE MeTO/JIbI U hepeHIIHaTBEHOTO,
MHTErpajbHOTO UCUUCICHHS] U IPUMEHEHUs
UX JJIs pelIeHus 3a7a4 MaTeMaTHu4ecKoro
aHaIM3a M MoJiesiell SKOHOMHUYECKUX 3ajay;
— ONpEIETCHHUs OCHOBHBIX MOHSTHUH,
Ha3bIBA€T UX CTPYKTYPHBIE XapaKTEPUCTUKH;
OCHOBHBIE METO/Ibl UCCIICOBAHMS,
UCIOJb3yeMble B MATEMaTHUYECKOM aHAIIU3E,;

10.

11.
12.

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

Oynkuus ogHoN nepemenHoi. [Ipenen pyHkunu B Touke 1 6ECKOHEYHOCTH. Y CIOBHE
cyliecTBoBaHus npeaena. OqHOCTOPOHHUE MPEIEIBI.

beckoneyHo Masbie 1 OeCKOHEeUHO O0bIne GYyHKIIMU U UX CBOMcTBa. Teopema o
CBSI3U TIpeziesia U OeCKOHEYHO Majioi. [IepBbIii 1 BTOPOI 3aMevaTebHbIE TTPEIeIbI.
HenpepsiBHOCTD pyHKIIMH B Touke. CBOMCTBA (PYHKIIHI, HEPEPHIBHBIX B TOYKE.
Touku pa3pbiBa QYHKIMHN U UX KIacCU(DUKALINA.

[TpousBoaHas. MexaHMUEeCKUd, TEOMETPUUYECKUM U SKOHOMUYECKUN CMBICIT
pou3BOIHOU. CBsI3b HEMPEPHIBHOCTH U JUPHEPEHIUPYEMOCTH (PYHKIINU.
Huddepenunan GyHKIUH, €TO CBOMCTBA U IPUMEHEHHE B TPUOIMKEHHBIX
BBIYMCIICHUSIX.

[IpaBumno JlonuTanss u ero NpUMEHEHUE I BBIYMCICHUS MIPEACIIOB.

MonotoHHoCTh GyHKIMH. [locTaTouHOE yCIOBUE BO3pACTaHUs U YObIBaHUS (DYHKIUH.
OkcrpemyM pyHkunu. Heo0xoaumoe u 10CTaTOYHOE YCIOBHS CYILIECTBOBAHUS TOUEK
3KCTpEMyMa.

BoinykiiocTs, BOTHYTOCTh (QYHKIIMU. J[OCTaTOYHOE YCIOBHUE BBHITYKIOCTH H BOTHYTOCTH
¢byukuun. Touku nepern6a. Heobxommmoe u 10CTaTOYHOE YCIOBUS CYLIECTBOBAHUS
TOYEK neperuoa.

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

[TepBooOpa3Has. HeompeneneHHbIil HHTErpaji U €ro CBOMCTBA.

Mertobl UHTErpUpPOBaHUs (METOJ] 3aMEHbI IEPEMEHHOM, METO] UHTETPUPOBAHUS TIO




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeicTBa

4acTsM).

13. 3amauu, MPUBOIAIINE K TIOHATUIO OTIPEICIICHHOTO HHTErpasia (0 IIoaau
KPUBOJIMHEWHOH Tpamnenuu, o NpoiIeHHOM ITyTH, 00 00beMe MPOU3BEICHHON
IPOIYKLIUN).

14. OnpeneneHHbIA HHTETPal U €r0 CBOMCTBA.

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

16. dopmyna Herotona — Jleitoaua.

17. HecoOGcTBeHHbBIE HHTETpaJIbl IEPBOTO POJIAa M UX CBOMCTBA.

VYmMmeTs

— BBIACIIATH 3HAHHUSA TEX HOH?ITHfI, KOTOPEIC
TPEOYIOTCS IS PEIICHUST TPUKIAIHBIX 3a7a4;
— o00cyxmarb  cmocoOsl 3 dexTuBHOTO
peleHus MPUKIIAIHBIX 3a7a4,

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

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

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

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

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

IIpumepnole npakmuyeckue 3a0anun 013 IKIAMEHA U 3a4ema:
1. Beruucnute npeaensl:

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

3. HaiiTi npou3sBojiHbIe ClenyomuX (yHKIUA.

1 . 1
- y=sinx+—

2. y= (x + tgx)ﬁ
. X X

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

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

X=t° -1,

y=1+t%
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeicTBa

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

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

V20
_[ xdx _
2 \/x2+5

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

6. Berauciuth onpeienieHHbIH HHTerpat

0

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

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

Bnanets

— crmoco0aMu JEMOHCTPAIMK YMEHUS
AHAJIM3UPOBATh CUTYAIIHIO;

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

— HAaBBIKAMH U METOJUKAMU 0000IIEHNS
PE3yNbTATOB PEIICHHS, SKCIIEPUMEHTATBLHOM
IEeITEILHOCTH;

— crmoco0aMu OIlEHUBAHUS 3HAUYMMOCTH U
MPAKTUYECKON MTPUTOTHOCTH MOJTY4YEHHBIX
pE3yIbTaTOB;

IIpumepnsie npuxnaousle 3a0auu U 3a0anus
3amaya 1. 3aBHCHMOCTH IIyTH OT BPEMEHH INPH MPAMOIMHEHHOM IBMKEHHH TOYKH 3alaeTcs ypaBHEHHEM

3 2
S=—t"+2t°—3,rme S — myrs B M, a { — Bpems B c. BrlumcIHTE €€ CKOPOCTH U YCKOPEHHE B MOMEHT

Bpemenn { =4C.
3agauya 2. 3aBHCMMOCTP 00BbEMa BHITyCKAa MPOXYKIMH V OT KamuTaIbHBIX 3aTpaT K ompenensercs dyHKImen
V=V,In(4+K?). Haiitu unTepBan usmenenus K, Ha KOTOpOM yBelMUeHHE KAUTAILHbIX 3aTpaT Hed(G(PEKTUBHO.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeicTBa

— mpodeccHOHATBHBIM S3BIKOM IPEAMETHON
001aCTH 3HAHHUS;

— cnocobamu COBEpIIEHCTBOBAHUS
po(ecCHOHAIbHBIX 3HAHUM M YyMEHUHN MyTeM
HCII0JIb30BaHUS BO3MOKHOCTEHN
MH(OPMALIMOHHON CpeJIbl.

OIIK - 3

CIOCOOHOCTBHIO BHIOPATh MHCTPYMEHTAJbHBIE CPeACTBA JJIs1 00pa00TKM IKOHOMUYECKHUX JAHHBIX B COOTBETCTBHUM C NMOCTABJIECHHON
3aj1aveil, NPOAHAJIM3MPOBATH Pe3yJIbTATHI PACYETOB M 000CHOBATH MOJIy4eHHbIE BBIBObI

3HaTh

- OCHOBHBIC OIIPEACIICHUA U ITIOHATUSA;

- CBA3b MCKIY pasiInuYHbIMHU
MaTeMaTU4CCKUMH 06”beKTaMI/I,
ONMCBIBAIOIIMMHU 3KOHOMHYECKHE IIPOLECCHI,

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

- OCHOBHBIC METObI HCCIICIOBAHUA,

HMCIIOJIb3YEMBIC B MATCMATHYCCKOM aHAJIN3E,

1.

ok~ wnn

S

10.

11.

12.
13.

14.

Marpuiisl. JleiicTBUSI HaJ MaTPULIAMHU U UX CBOMCTBA.

Onpenenureny U UX CBOMCTBA.

OOparHast MmaTpHIla U €€ CBOMCTBA.

Panr maTpuup!.

CucTteMbl TUHEHHBIX anTreOpandecKux ypaBHeHHH. MaTtpudHas 3amuchk. MeTo bl
pemenust: popmynsl Kpamepa, matpuunsiii cioco06, meton ["aycca.

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

OcHoBHbBIE BUJIbI HHTETPUPYEMBIX B KBapaTypax auddepeHnaibHbIX YpaBHEHHI: C
pa3ensAoIMMUCS TIePEMEHHBIMU, OJTHOPOAHbIE, TUHEHHBIE, CIIOCOOBI X PEIICHHUS.
[Tonstue nuddepeHnnaIbHBIX YpaBHEHHH BhICIINX MOpsakoB. OO1iee penieHue,
yacTHoe peuieHue. Teopema Komu. 3agaua Komm.

DYHKIUN HECKOJIbKUX IepeMeHHbIX. OCHOBHBIE onpeaeneHus. JINHuu ypoBHs
(GbyHKIMM TBYX IEPEMEHHBIX.

YacTtHble MPoU3BOIHBIE (PYHKITMH HECKOJIBKUX MiepeMeHHo [Ipon3BoaHas mo
HaIlpaBJICHUIO.

I'panueHT pyHKIMHU U €To CBOMCTBA.

DxctpemyM (QyHKIIMU ABYX nmepeMeHHbIX. HeoOxommmMoe 1 10cTaTOuHOE YCTIOBUS
CYILECTBOBAHUS TOUEK SKCTPEMYMa.

Y CII0BHBIN SKCTPEMYM.
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CrpyKTypHBII

AJIEMEHT [1nanupyemsble pe3ynbTaThl O0y4EHUS OneHouHbIE CpeicTBa
KOMITIETEHIINH
15. AnreOpandeckas (hopmMa KOMITJICKCHBIX YHUCEN U JCHCTBYS HAl HUIMHU.
16. Tpuronomerpuueckas (popma KOMIIJIEKCHBIX YACEN U JICHCTBUS HaJl HUMHU.
YmMmets - BOCIIPOM3BO/IUTH OCHOBHBIE MareMaThudeckue | [Ipumepnsie npakmuueckue 3adanus u 3adauu

MO/IEIH;

- pacro3HaBaTh MaTEMaTUYECKHE OOBEKTHI;

- pematb 3aJayd  MPEAMETHOW 00JIacTu:
pemaTts  CTaHAApTHBIE  3a1a4u o
MPEAJIOKEHHBIM  METOJaM H  aJITOpUTMaMm,
rpadu4IecKy WLUTFOCTPUPOBATH 33/1a4Y;

- OLEHHUBATh JIOCTOBEPHOCTH MOJYyYEHHOTO
pelIeHus;

- BBIOMPATh ONTUMAJIBHBIA METO/,

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

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

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

3ananue 4. ChopmynupyiiTe He0OXOIUMOE YCIOBHE IKCTpeMyMa (pYHKIMH OAHOW TIepEeMEHHOM.

12
X2 —4
3agaya 6. KakoB reoMeTpHyecKuii CMBICI ONPEeIeHHOI0 HHTErpana OT JaHHOU (QyHKIMU B TAHHOM MHTEpBaJe B
JEKapTOBOM CHCTEMEe KOOpAUHAT?
3amanue 7. YKaKuTe BEPHOE YTBEPXKICHUE O (DYHKIMU ABYX TEPEMEHHBIX:

a). TpaiueHT IePIEeHIUKYIIAPEH KacaTeIbHOW IIIOCKOCTH;

0). TpaueHT SBIAETCS MIPOU3BOIHON MO HAIPABICHUIO;

B). TPAAUEHT SABIIAETCS KacaTeIbHOW K JIMHUU YPOBHS;

T'). TpaJieHT ONpeAeIieT HalupaBiIeHHe MAaKCUMAaIbHOH CKOPOCTH U3MEHEHUs! (DYHKIIUH.
3ananue 8. Yrkaxure JIOJKHOE yrBepxnenne o pyHKINU IBYX [IEPEMEHHBIX
a). HenpepbiBHas QyHKIW Beeraa auddepeHppyema;
0). GyHKINS, UMEIOIas peIen B Touke M, MOXKET OBITh pa3phIBHA B STOH TOUKE;
B). y muddepeHnnpyemMoit QyHKIIUN CYIIECTBYIOT YaCTHBIE IPOH3BOIHEIE;
T'). M3 HENPEpbIBHOCTH YaCTHBIX IIPOM3BOJIHEIX B Touke M cienyeT auddepeHuupyeMocTb GYHKIUH B 3TOH TOUKE.
3ananue 9. [IpoBectr nonIHOE HCCIEAOBAHHE (YHKIHIT U TOCTPOHTD UX IPaUKH:

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

ly=x-ez.
2.y =22

X
y=(x+1)-e7*

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

Ly=x +13 [1;10].

[—2;0].

2x—1

2_ v = —
T 24at
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CrpyKTypHBII

JJIEMEHT [Inanupyembie pe3ynbTaThl 00ydeHUS OrnieHOYHBIE CpEICTBA
KOMIIETEHIIUU
3 v =x7-v3—x[1;3]
Brnaners - MaTEMaTUYECKUMHU METOJaMU,
NPUMCHACMBIMU Nl PCLICHUA | ITpumepnbie npakmuueckue 3adanus u 3a0auu
SKOHOMUYECKHX (MCCIIeI0OBATEIbCKUX) 3a/1a4,
- MaTeMaTH4YEeCKUM S3BIKOM IPEAMETHOM | 3agaua 1. [{ns peureHus 3aauu caenaifTe cxeMaTHUeCK i 4epTeX U MoNyduTe (yHKIMOHATLHYIO 3aBUCHMOCTh
obiacTu: OCHOBHBIMU TEPMHUHAMHU, | 1O YKa3aHHIO K 3a/1ade. Haiinute obnacTh onpeneneHus 3Toil pyHKIMH MO CMBICITY 33aa4i. Berauciure 3HaUeHHs
MOHATHSIMH, ONpeIeIeHHUIMI paszenos 9TOH (QYHKIIMM TIPH TPEX Pa3IM4YHbIX 3HaYeHHUAX aprymeHTa. Mccnenyiite GyHKIMIO Ha HanboIbIIee 1
) HauMeHblee 3HaueHs. OTBETbTe Ha BOMPOC 3a/1auu.

MaTEMATHKH,

«Ceuenue TOHHENS UMeeT (GopMy NPAMOYTONBHHKA, 3aBEpIICHHOro MOTyKpyroM. Ilepumerp ceuenus 18 m. Ilpu
- OCHOBHBIMH CIOCOOaMH  TPEICTABICHUS | xakom pamyce MogyKpyra IUIOLA/b CEUeHHs GyIeT HAMGOMBIIEH?»
MaTeMaTUYECKON nHpopmaruu r S r S =S(r)
(aHATHTHIECKAM rpaduIecKnM OO003HaYybTe paanycC MONYKPYyTa Yyepe3 | W BBIpa3uTe IUIOLanp © Ce4eHHs Kak QyHKLUIO oT ! ! .

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

CHMBOJILHBIM); OCBEILEHHOCTh Kpas cTojia Oblia Hanbosbuiei? (CaMOCTOATEILHO NPOAHAIU3UPOBATE CPEICTBA (3HAHHUS, METOIbI)
- MAaTeMaTUYECKHM SI3BIKOM MPEIMETHOM | kakoro pasaena MaTeMaTHKU IIOTPeOYOTCS ISl PELICHUs JaHHON 3a1a4u).
00JIacTH: 3aIIUChIBATE pe3yabTaThl 3agaua 3. Haiitin cTomMocTh niepeBo3kd M T rpy3a 10 jKeJIe3HOH Jopore Ha pacCTosHUE 1 KM MpU YCIOBHH, YTO

MPOBEACHHBIX HCCJICAOBAaHUN B TEPMHUHAX
MpeAMETHOM 00IacTH.

Tapu( y epeBo3KH OAHOM TOHHBI YOBIBaeT Ha a pyOJIeil Ha KaKIOM IIOCIEAYIOIEM KIIOMETpE.
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0) Ilopsinoxk mpoBeeHUs] NMPOMEKYTOUYHOH ATTeCTAlMHU, NMOKA3aTeJ Il M KPUTepUH
OLICHUBAHUS:

[IpomexxyrouHasi arTecTanus MO AUCHUIUIMHE «MaremMaTuka» BKIIOYACT TEOPETHUECKHUE
BOTIPOCHI, TIO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YyJaIONTUMHUCS 3HAHUM, U MIPAKTHYECKHE
3aJJaHUs, BBISIBIISIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIAJICHUNA, TPOBOJAUTCS B OpMe
3a4yeTa U dK3aMeHa.

DK3aMeH 1O JaHHOHM MUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAITMOHHBIM
OuseraM, KaXablii M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3aMeEHA:

— Ha OLEHKY «OTJIHYHO» (5 6ayyioB) — 00ydaromuiics JEMOHCTPUPYET BBICOKHI YpOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe M TIIyOOKOe 3HaHWe
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSACT TNPAKTHYECKHE 3aJaHusi, CBOOOIHO ONEpUpPYET
3HAHHUSIMH, YMCHUSIMH, TTPAMEHSICT UX B CUTYaIUSAX ITOBBIIIICHHOMN CIIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — o0ydaromuiicss 1€MOHCTPUPYET CPEIHUN YpOBEHb
Cc(OPMHUPOBAHHOCTH KOMITCTCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYNTENbHBIC OIIMOKHM, HETOYHOCTH, 3aTPyIHEHHS TIPH AaHATHTHYCCKUX OIEepaIusx,
NepeHoce 3HaHW U YMEHU Ha HOBBIE, HECTAHAPTHBIC CUTYAIINH.

— Ha OIICHKY «YAOBJETBOPUTEILHO» (3 Oamia) — oOydyaromuiics IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMNA: B XOJI€ KOHTPOJIBHBIX MEPOTPHUSTHN
JOITyCKAIOTCSl OIMUOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHWH, HaBBIKOB,
0OyJaroIMiCsl WMCIBITHIBACT 3HAYUTENBHBIC 3aTPYIHEHUS IIPH ONEPUPOBAHUM 3HAHUSAMH U
YMEHHSIMH MPU UX NEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEYJI0BJIETBOPUTEJIbHO» (2 Oamna) — oOydaroniuiics IEMOHCTPHUPYET
3HaHus He Oonee 20% TeopeTHdyecKoro MmaTepuana, JOMYCKAaeT CYIIEeCTBEHHbIE OIIMOKH, HE
MO>KET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEHICHUS MMPOCTHIX 3a/au.

— Ha OIICHKY «HEY/0BJIETBOPUTEJbHO» (1 Oamn) — oOy4aronuiics HE MOJXKET IMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HH(OpPMAIMKM, HE MOXET I[O0Ka3aTh
MHTEJUIEKTYaJIbHbI€ HABBIKU PELICHUS MPOCTHIX 3a/1a4.



8 Yue6Ho-MeTOAMYEeCKOE U MH(POPMALIMOHHOE O0ecTieYeHUe U CHUIIMHBI (MOTYJIs1)

a) OcHoBHas JUTEpaTypa:

1. HlunaueB B. C. Boicmas maremaruka: yueOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bsicuiee oOpazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcr: anextponnsiit. - URL: https://znanium.com/read?id=327860
(mata obpamenus: 01.09.2020). — Pexum gocTyna: ajist aBTOPHU3. MOJIE30BATEICH.

2. Marematuka: y4e6. mocobue / FO.M. lanunos, JI.H. Xyp6enko, I'.A. HukoHoga,
H.B. HukonoBa, C.H. HypueBa ; mon pexn. JL.H. XKypGenko, I'.A. HukonoBoii. — Mock-Ba:
NH®OPA-M, 2019.— 496 c.— (Bricmiee oOpazoBanme: bakamaBpuar). - ISBN 978-5-16-
102130-9. - Tekct: anekrponnbii. - URL: https://znanium.com/read?id=327832  (mara
obparenus: 01.09.2020). — Pexum goctyna: ajisi aBTOPHU3. MOJIb30BaTENEH.

0) JonosiHuTe/ILHAS TUTEPATYypa:

1. Teopusi BeposSTHOCTEH M MaTeMaTHuUecKas CTaTUCTHMKa: YueOHoe mocobue / bBu-
prokoBa JL.I'., Boopuk I'.'1., MatBeeB B.U., - 2-¢ u3xa. - Mocksa: HUL] MH®PA-M, 2017. - 289
c. (Briciee o6pazopanme: bakamaBpuat) ISBN 978-5-16-011793-5. - Tekcr: 31MeKTPOHHBIH. -
URL.: https://znanium.com/read?id=93083 (mara o6parenus: 01.09.2020). — Pexxum mocryma:
JUISl aBTOPH3. TIOJIb30BATEIIEH.

2. Marematuka B mpuMmepax W 3amadax: yued. mocobuwe / O.M. JlertsipeBa, JI.H.
XKypo6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. Hypuea. — Mocksa: UTHO®PA-M, 2019. —
372 ¢. — (Bwicmee oOpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — TekcT: amek-
tpouusiit. — URL: https://znanium.com/read?id=327833 (mata oOpamienus: 01.09.2020). —
Pexxum moctyna: uist aBTOpuU3. TOJIB30BATENECH.

3. ®uxrenroibil, .M. OCHOBBI MaTeMaTHYECKOTO aHaIM3a: yueOHUK: B 2 yacTsax / .M.
®uxrtenronsl. — 11-e uzn., crep. — Cankr-IletepOypr: Jlans, [6. 1.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 3IEKTPOHHBIN // DAESKTPOHHO-OMOIMOTEUHAS
cucrema «Jlamp»: [caiir]. — URL: https://e.lanbook.com/reader/book/112051/#1  (mara
obpamenus: 01.09.2020). — Pexxum gocty-ma: 71 aBTOPHU3. TOJIb30BATENICH.

4. ®uxrenrousil, I'.M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: yueOHUK: B 2 yacTsax / .M.
®uxrtenronsl. — 10-e u3zm., crep. — Cankr-IletepOypr: Jlans, [06. 1.]. — Yacts 2 — 2019. —
464 c¢. — ISBN 978-5-8114-0191-8. — TekcT: 3JIeKTpOHHBIN / DIEKTPOHHO-OMOINOTEUHAS
cucrema «Jlamp»: [caiir]. — URL: https://e.lanbook.com/reader/book/115730/#1 (maTa
obpamenus: 01.09.2020). — Pexxum goctyna: Ajig aBTOPHU3. MOJIb30BaTEICH.

5. lllumaueB B. C. 3amaunuk mo Beiciiell MaTematuke: yued. mocobue / B.C. Illumaues.
— 10-e u3n., crepeoturt. — MockBa: MHDPA-M, 2020. — 304 ¢. — (Bricmiee oOpa3oBaHnue). -
ISBN 978-5-16-101831-6. — Tekcr: 3JICKTPOHHBIM. — URL.:
https://znanium.com/read?id=344429 (mata oopamienus: 01.09.2020).

B) MeToanyeckne yKa3aHus:

Jlypre, U. T'. Breicimas matemaruka. IIpaktukym : yue0. mocoome / W.I'. Jlypwe, T.II
O®yntukoBa. — MockBa: Byzosckuii yuebnunk : UIHOPA-M, 2018. — 160 c. - ISBN 978-5-
9558-0281-7. - Tekcrt: amextponHbii. - URL: https://znanium.com/read?id=309232 (nara
obpamenus: 01.09.2020). — Pexxum nocTyma: 1mo moJImucke.

r) Ilporpammuoe odecnneyenne u UHTEpHET-pecypesl:
IIporpammHoe oGecnieueHue

Haumenosanwue 10 Ne norosopa Cpox aelicTBUS TUIICH3UU
. J-1227 ot 08.10.2018 11.10.2021
MS Windows 7 1-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 06eccpoyHO
FAR Manager CBOOOHO PacCIpOCTpaHIEMOe 06eccpoyHO
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\ 7Zip \ CBOOOHO PacCIPOCTPAHIEMOE \ 06eccpouHO

IIpodeccuonaiibHbie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHBIE CHCTEMbI
HasBanwne xypca CcblLIKa
HammonansHast UH(POPMAITMOHHO-
aHanuTUYecKas cucrema — Poccuiickuii manexc|URL: https://elibrary.ru/project_risc.asp
Hay4gHOTO 1uTupoBanus (PUHIL)
ITouckoBas cucrema Akanemus Google (Google
Scholar)
@DenepalibHblil  00pa30BaTENbHBIA  MOpPTA
Okonomuka. Coruosiorust. MeHeKMEHT
DnekTpoHHbIe pecypchl Onbmorexku MI'TY um.
I.1. HocoBa

URL: https://scholar.gooqgle.ru/

~ |http://ecsocman.hse.ru/

http://magtu.ru:8085/marcweb2/Default.asp

9 MarepuajibHO-TEXHHYECKOE o0ecnedeHue TUCIUTITUHBI (MOIYJIs1)

MatepuanbHO-TeXHHUECKOE 00eCTIeueHUE TUCITUTUTHHBI BKITIOYACT:

- YdeOHBIC ayJAUTOPHH IS NMPOBEACHUS MPAKTUYCCKUX 3aHITHHA, 3aHATHH JICKITMOHHOTO
THTIA, TPYNTIOBBIX ¥ MHJIUBUIYATBHBIX KOHCYJIBTAIUN, TEKYIIET0 KOHTPOJIS U TIPOMEKYTOUHOM
arrecranui. OCHAICHUE: MYJIBTHMEIUHHBIC CPEACTBA XPAHCHHS, TIepeadd U MPEACTABICHUS
nHpopmanuu. Komrieke MeTOAMYEeCKHX  pa3paboToK  (pa3JaTOYHOTO  Marepuaia u
METOMYECKUX yKa3aHWH) M\MJIM KOMIUIEKC TECTOBBIX 3aJaHUi JJISl MOJATOTOBKH M TPOBEICHHUS
MTPOMEXYTOYHBIX U PYOESIKHBIX KOHTPOJICH.

- [Tomenenus 11 caMoCTOATENHLHOM paboThl 0Oyuaromuxcs. OcHaleHre: mepcoHaIbHbIe
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEIy YHUBEPCUTETA.

- IIporpammusie cpeactBa: MS Windows (Ne gum. Microsoft Imagine Premium D-1227-
18 o1 08.10.2018 mo 11.10.2021; D-757-17 ot 27.06.2017 no 27.06.2018);

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

ApxuBaTop 7Z cBOOOIHO pacmpocTpaHsieMoe, 0eCCpOUHO;

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

- Ilomemenue nns XpaHeHUS U NPOPUIAKTUYECKOrO OOCTYKMBaHUS y4eOHOTO
obopynoBanus. OcHaiieHnue: mkadbl UIsl XpaHEeHUs! y4eOHO-METOIMYECKON TOKYMEHTAIIHIH.
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