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1 eau ocBOeHMS AUCHUIIIIMHBI (MOIYJIS)

Menp ocBoeHus nucHUIUIMHBL «MaremaTuka» COCTOMT B IIOJYYEHHHM CTYACHTaMH
(GyHIAMEHTAIBHBIX MaTEMaTHYECKHMX 3HAHUH M TMPOYHBIX IIPAKTUYECKUX HABBIKOB I10
HCIIOJb30BAHUIO METOJOB MAaTEMAaTUYECKOrO aHaluu3a I HCCIEAOBaHUS MaTEeMaTH4ECKUX
MOJIEJIEN TEX WM UHBIX MPOLECCOB U SIBJICHUMN, B TOM YUCJIE U SKOHOMUYECKHUX, I IOJYYCHUS
AQHAIIMTUYECKUX U YUCIICHHBIX PEIICHMI IIOCTABJICHHBIX 3a1a4.

JInst nocTrKeHus MOCTaBICHHOM 11eld B Kypce «MareMaTnka» pelaroTces 3a1a4u:

- Pa3BUTHUSA JJOTHYECKOIO U aITOPUTMUYECKOTO PEILICHHUS;

- OBJIQJICHUS OCHOBHBIMHU METOJIAMH UCCIIEA0BAHUA U PEIICHU MAaTEMATUYECKUX 3a/1a4;

- BBIpa0OTKY YMEHHS CAMOCTOSITEJIBHO pACIIUPITh MaTeMAaTUYECKUE 3HAHUA W
IIPOBOJIUTh MATEMATUYECKUI aHAJIN3 YKOHOMUYECKUX 3a7a4;

- UCIOJIb30BAHHUE METOJOB MAaTEMAaTHYECKOIO AHAIN3a M €r0 MOJAEIEH B NPAKTUYECKOU
JEATENBHOCTH C IPUMEHEHUEM COBPEMEHHON BBIYMCIIUTEIILHON TEXHUKH;

- O3HAaKOMHUTbH CTYIEHTOB C OCHOBHBIMH MaTE€MaTHYECKHUMHM METOJaMU M MOJEISIMU
UCCIIEIOBAaHUS BEPOSTHOCTHBIX 3aKOHOMEPHOCTENW MAaCCOBBIX OJJTHOPOIHBIX CIIyYalHBIX COOBITHIA.

2 MecTo TMCHMTIIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMMbl
NMOAr0TOBKH OaKajiaBpa

Hucnmmumaa  «MartemaTuka» BXoAuT ©OasoByro dacth b1.5.10 oOpasoBarenpHOU
IIPOTPaMMBEI.

JI1st u3ydeHusT TUCITUTIIIMHBI He0OX0IMMbI 3HaHUs (YMEHUS, BIaIeHUs ), COpMUPOBAHHBIE
B pe3yJIbTaTe U3y4YCHUS Kypca MaTeMAaTUKH B 00bEME IPOTPAMMBI CPETHEH IITKOJIBI.

OcBoeHME AaHHOW MUCIMIUIMHBI MPEIoaraeT, 4YTo B pe3ybTaTe M3YUeHHs HIKOJIHLHOTO
Kypca MaTeMaTHKH OOydJalolIuiics nMeeT copMUPOBAHHOE TPEACTABICHUE O MaTeMaTHKE Kak
YHHBEPCAILHOM SI3bIKE HAyKH, 00 WACSX U METOJaX MAaTeMaTHKH, BIaJeeT MaTeMaTHUECKUMHU
3HAaHUSIMH U YMEHHUSMH, COOTBETCTBYIOUIMMH DeneparbHOMy KOMIIOHEHTY TOCYIapCTBEHHOTO
CTaHJapTa o0Iero oOpa3oBaHus, UIMEET PA3BUTOC JIOTUYECKOE MBIILICHHE, TPOCTPAHCTBEHHOE
BOOOpaXkeHHe, 00J1a/1aeT BHICOKMM YPOBHEM AJITOPUTMUYECKOHN KYJIBTYPHI.

3HaHUS W yMEHHS, YCBOCHHBIC B TIPOIIECCE HM3YyYCHUS MATEMAaTUKU HEOOXOIMMBI IS
OCBOCHHS JTUCIHUIUIAH: MeTo1bl 00pab0TKH SKOHOMHUYECKOW HHPOPMALIUU

3 Komnerenunu o0y4awmerocsi, GopmMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHMILIMHBI (MOYJISI) M IJIAHMPYeEMbIe pe3yJibTaThl 00y4eHust

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

Crpykry
PHBIN
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemsble pe3yiabTaThl 00y4eHHS

IIK -1 CIOCOOHOCTBHIO cOOpaTh ¥ NPOAHAIM3MPOBATH MCXOJHBbIC JaHHBIE,
He00XoAMMBIe VI pacyeTa JKOHOMHMYECKHX H COLHATbHO-IKOHOMHYECKHUX IOKa3aTeei,
XapaKTePU3YIOIIHUX JeSITeIbHOCTh X035lCTBYIOIIMX CYObeKTOB

3HaTh — OCHOBHBIC OIIPCACIICHUA U ITIOHATUA,

— OCHOBHBIC MCTOAbI ILI/I(I)(I)CpCHI_II/IaHLHOFO, HUHTCTPAJIbHOI'O UCUUCIICHUA U
NPUMCHCHUA UX I pCIICHUA 3a/1a4Y MAaTEMATUYCCKOTO aHAJIN3a U Mozenei
3KOHOMHYCCKUX 3a4a4,




Crpykry
PHBIA
JJIEMEHT
KOMIIETEHIIUHI

[Inanupyemblie pe3yabTaTbl 00ydeHUs

— OIpENEeTCHUs OCHOBHBIX ITOHATUM, HA3bIBATh UX CTPYKTYpPHbIE
XapaKTEPHUCTHUKU;

— OCHOBHBIE METO/Ibl HCCIIEOBAHUS, UCIIOJIb3YEMbBIE B MATEMAaTHYECKOM
aHaJIn3e,

YmMmern

— BBLIEJSATH 3HAHUA TEX IOHATHM, KOTOpble TpeOyroTCs sl pEIIeHUs
IMPUKIAIHBIX 3a1a4,

— 00cyxaarh cnoco0bl 3PPEKTUBHOTO pelIeHUs MPUKIATHBIX 3a/1a4;

— pacno3HaBaTh Y3PPEKTUBHOE pelieHne OT HeAP(HEKTUBHOTO;

—  OOBICHATH u CTPOUTH MOAeIn y‘I€6HI>IX MaTEMATUYCCKUX u
YIIPABJICHUYCCKUX 3a1a4 n CTPOUTH TUIIUYHBIC MOJCIn y‘IC6HBIX
HKOHOMHYECKHUX 3a7a4;

— HNPHUMCHATHL MCTOABI MAaTCMATUYCCKOI'0 aHajin3a K PCIICHUIO HpOCTGfIHII/IX
3a7a4 SKOHOMHYECKOTO XapaKTepa,;

— BBIIENSATH 3HAHUSA TEX MOHATHM, KOTOpble TpeOyIOTCS JUIsl pelieHus
NPUKIAIHBIX 3a7a4;

— KOPPEKTHO BLIpaXaTb W apryMmCcHTHUPOBAHHO 000CHOBBIBAThL TOJIOKEHUS
MpeAMETHOM 00IaCTH 3HAHUS.

Bnanets

— cnocobaMu JEMOHCTPAlMK YMEHHUS aHATU3UPOBaTh CUTYAIHIO;

— MeTOoJaMH MaTeMaTU4YeCKOTo aHalu3a MpU PelIeHUH SKOHOMHYECKUX 3a1a4
C TPUBJICYCHUEM MATEPHUAJIOB JOTOJHUTEIHHON JIUTEPATYPhl 1 HHTEPHET
pecypcos;

— HaBBIKAMH U METOJIUKaMU 0000IIEHUS Pe3y/IbTaTOB PEIICHuS,
9KCIIEPUMEHTAILHOU NI TEIILHOCTH;

— cnoco0aMu OLIEHUBAHUS 3HAYUMOCTHU U MPAKTUYECKOM MPUTOTHOCTH
MOJIy4YEHHBIX PE3YJIbTaTOB;

— 1npodecCHOHaIbHBIM S3bIKOM MPEIMETHON 00JIaCTH 3HAHUS;

— cmocobamu COBCPIICHCTBOBAHH HpO(l)eCCI/IOHaJ'IBHBIX 3HAaHUH U YMeHPII;'I
ITYTCM HCIIOJIb30BAHUA BO3MOKHOCTEH HH(bOpMaHHOHHOfI CpEAbl.

OIIK — 3 ¢cnoco0HOCTHI0 BbIOPAaTh MHCTPYMEHTAJIbHbIE CpeIcTBa s 00padoTKH
IKOHOMHMYECKHMX JAHHBIX B COOTBETCTBMHU € MOCTABJIEHHOH 3aJayeil, MPOAHAIU3UPOBATH
Pe3yJbTaThl pAc4eTOB H 000CHOBATH MO.JIy4YeHHbIE BHIBO/IbI

3HaThb - OCHOBHBIC OIIPCACIICHUA WU IIOHATHUA;
- CBA3b MCXKIY Pa3]IMYHbIMU MATECMATHYCCKUMU O6L€KTaMI/I, OIIMChIBAOINMH
3KOHOMHYECCKHUE IPOILICCCHI,
- OCHOBHBIC MATEMATH4YCCKUC MCETOJbI, [PUMCHSACMBIC [JId pacdcTa
SKOHOMMYECKHX ITOKa3aTele U aHaan3a SJKOHOMHYECKHUX IIPOILICCCOB,
- OCHOBHBIC MCTOJAbI HCCICNOBAHHA, HCIIOJIB3YEMbIC B MATCMATHUYCCKOM
aHaJIn3e,

YMmeTh - BOCIIPOU3BOAUTH OCHOBHBIC MATECMATUICCKHUEC MOJICIIN

- pacrio3HaBaTh MaTEMaTUYECKUE OOBEKTHI;

- pemiath 3aJa4yd MPEAMETHON OO0NacTh: pemiaTh CTaHIAPTHBIE 3a7ayd 10
MPEeNIOKEHHBIM METOJaM M aJIrOpuTMaM, Trpaguueckd WILIIOCTPUPOBATH
3a/avy;

- OLICHUBATh JOCTOBEPHOCTb MOJYYEHHOI'O PELICHUS,

- BBIOMpPATh ONTUMATBHBIA METO/T;

- 3alMChIBaTh MAaTEMAaTHYECKYI0 T[IOCTAHOBKY 3a/lay, MCHOJb3yeMbIX B
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Crpykry

PHBIH [Inanupyemblie pe3yabTaTbl 00ydeHUs
JJIEMEHT
KOMIIETEHIUU
JAIbHENIIEM IIPH IOCTPOCHUHM MATEMATUYECKUX MOJIEIIEH;
Bumagers |-~ maremMaTM4eCKMMM — METOJAMH,  NPUMEHSAEMBIMH  JUI  PEIICHUS

SKOHOMMUECKHUX (HMCCIeI0BAaTENbCKUX) 3a1a4;

- MarTeMaTH4YECKUM SI3bIKOM IPEAMETHON 00JaCTU: OCHOBHBIMM TEPMHHAMHU,
HOHSTUSIMU, OTIPECIICHUSIMU Pa3/I€JI0B MaTEMATUKH;

- OCHOBHBIMH CIIOCOOAMHM TPEICTABICHUS MaTeMaTH4YeCKON WH(OpMALIH
(aHanMTHYECKUM, rpaueCKUM, CHMBOJIBHBIM);

- MaTeMaTUYEeCKUM S3bIKOM IPEJIMETHON 00JIacTH: 3amUCBIBATH PE3YIbTAThI
MIPOBEJIEHHBIX MCCIEA0BAaHUM B TEPMHUHAX MPEAMETHON 00IaCTH.




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. DOyHKIWS. IMpenen| 1 1/11 5
nocsenoBarenbHocTe. [penen Gynkimm. - IOATOTOBKA K MPAKTUYECKOMY
1.2. OCHOBHEIE HeomnpeneaeHHoCcTH.| 1 0,5 5 3aHATHIO, OIIK-3
DOKBUBAJICHTHbIE 0EeCKOHEYHO MaJible - COCTaBJICHHE Y4eOHOM KapThl MO I1K-1
GbyHKIMH. TeMe (KpaTkasi cucTeMaTu3anus | YCTHBIN ONpocC, ayIuTOpHas 3yB
1.3. TlepBwlii u BTOpOM 3amedarenbHbie| 1 5 W3YYEHHOTO). KOHTpPOJIbHAsI paboTa
IpEENbl. - CaMOCTOATEIbHOE U3YUCHUE
1.4. Knaccudukanus To4ek pa3pbiBa. 1 5 y4eOHOM IUTEepaTypsl,
Hroro no pazneny 1 0,5 1/11 20
2. luddepeHnpanbHOE UCUUCIICHUE
(GYHKIIMH OJTHOM MEPeMEHHON
2.1. Tlonstme mnpousBogHoi ¢ynkmuu.| 1 | 0,5 1 5 CamocrositenbHast paboTta ¢
[TpousBoiHAs CIOKHBIX (DYHKITHH. JUTEPATypOil — KOHCIIEKT pa3ferna




AynuTtopHas

KOHTaKTHas paboTta

(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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«3amaqn, MPUBOIIIINE K OIIK-3
MTOHATHIO MPOU3BOJHOMN», I1K-1
- MOJITOTOBKA K MPAKTHYECKOMY 3yB
3aHATHIO,
- COCTaBJIeHHE Y4eOHOM KapThl VYceTHBIN onpoc, ayIuTOpHAs
«[IpouzBoaHasn». KOHTpOJIbHAs paboTa
2.2. Jlorapupmuueckoe| 1 5 - TOATOTOBKAa K MPaKTHUYECKOMY
mupdepenniupoBanne. HesBHO  3amaHHas 3aHATHIO,
GbyHKIHA. - COCTaBJICHHE YYEOHOW KapThl OIIK-3
2.3. OyHKuuMA, 3aaHHas TapameTpudeckd.| 1 5 «IIpounsBoanasy, IK-1
ITpaBuna Jlonurans. - pelIeHHe COOTBETCTBYIOIIMX 3yB
2.4. VccnepnoBanue ¢yHKIMH U mocTpoeHue| 1 10 3aj1a4 U3 KOHTPOJIbHOM paboThI
rpaduka.
Hroro no pazneny 2 0,5 1 25
3. HeonpenaeseHHbIN HHTErpa
3.1. CBoiicTBa HHTETPUPOBAHHUSL. 1 5 - TIOJTOTOBKAa K MPAKTHUYECKOMY
HenocpeacTBeHHOE HHTETPUPOBAHUE. 3aHSTHIO,
3.2. MeTon 3aMeHBI IEPEMEHHO. 1105 1 5 - pelleHHe COOTBETCTBYIOIIMX| YCTHBIN ompoc, aynutopHas | OIIK-3
3a/1a4 U3 KOHTPOJIBLHOU paboTHl, KOHTpOJIbHAs paboTa IK-1
3.3. MeToa UHTErpUpPOBaHUS 110 YACTSIM. 1 105 5 - cocTaBJIeHHE YUeOHOH KapThl 3yB




AynuTtopHas
KOHTaKTHas paboTta
(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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3.4. UaTerpupoBaHue pamoHaIbHbIX 1 5 «MeTopl THTErPUPOBAHUSD)
npobeit
Hroro mo pasneny 3 1 1 20
4. OnpeneneHHbld HHTETpa
4.1. CpoiicTBa OpeAeICeHHOTO NHTETpala. 1 5 - TMOJrOTOBKA K MPAKTHYECKOMY
®dopmyna Hetotona — JleitOnuria 3aHSATHUIO,
4.2. MeTona MOACTAaHOBKU Y UHTErpupoBanue | 1 0,5 15 - pEmieHHue COOTBETCTBYIOLIUX OIIK-3
I10 YACTSIM OINpPECIICHHBIX HHTETPaJIOB 3aJa4 U3 KOHTPOJIHHOU paboTHl, YcTHBIN onpoc, ayTuTopHas [1K-1
4.3. HecoOCTBEHHBIE MHTETPAIBI BTOPOTO 1 11 5 - COCTaBJeHHE Y4eOHOW KapThl KOHTpOJIbHAs paboTa 3yB
pona «IIpunoxeHuss  ONPEIEIECHHOTO
WHTErpajia»
Hroro no pazneny 4 0,5 1 25
5. KommekcHpie uncna - IOJIrOTOBKA K YCTHOMY OIIPOCY,
5.1. OcnoBuble nonstus. ['eomerpuueckoe| 1 1n 10 - IOATOTOBKA K IPAKTUYECKOMY
M300paxKeHNe KOMILUIEKCHBIX yucen. dopmbl 3aHSATUIO;
3alMCU KOMIIJIEKCHBIX YHCETI. - peleHne COOTBETCTBYIOIINX Ycrablit onpoc, aynutopHas | OIIK-3
5.2. JIelcTBUS HAJ KOMILICKCHBIMU YuCiIaMu | 1 1 10 3a/1a4 U3 KOHTPOJILHOU pabOTHI. KOHTpOJIbHAs paboTa [K-1
3yB
Hroro no pazneay 5 1 1n 20

6. q)yHKI_[I/II/I HCCKOJIBKUX IMCPCMCHHBIX




AynuTtopHas
KOHTaKTHas paboTa
(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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6.1. UYacrueie npousBognbie. [lommbiii| 1 1 5) - HOATOTOBKAa K IPAKTHYECKOMY
g depeHnnan 3aHSTHIO,
6.2. KacarenpHas 1 HOpMalib K moBepxHoctu | 1 10 - pemieHHe COOTBETCTBYIOIIMX| YCTHBIU ompoc, aymutopHas | OITK-3
3a/1a4 U3 KOHTPOJIHHOM pabOTHI, KOHTpPOJIbHAS paboTa [1IK-1
6.3. OkcrpemyMm pyHKHM ABYX nepemenHsix | 1 | 0,5 5) - cocTaBleHHE Y4eOHOH KapThl 3yB
«DHII»
Hroro no pazaeny 6 0,5 1 20
7. duddepenumanbHble ypaBHEHHs IEPBOTO
MopsiJIKa
7.1.  VYpaBHeHuss ¢  pasugensomamucs| 1 1n 10 - TOATOTOBKAa K IMPAKTHYECKOMY
MIepEeMEHHBIMU 3aHATUIO,
7.2. JIuneitnbie muddepennmanbapie| 1 1 10 - IOJATOTOBKA K YCTHOMY OIIPOCY, OIIK-3
ypaBHEHUS - cocTaBjeHHE Y4eOHOW KapThl| YCTHBIN OMPOC, AyAUTOPHAS IK-1
«/1Y mnepBoro mopsiaka: TUIBI U KOHTpOJIbHAs paboTa 3yB
METO/Ibl PEIICHUS;
- pelIeHHe COOTBETCTBYIOIINX
3a/1a4 U3 KOHTPOJILHOU pabOTHL.
Hroro no pazneay 7 1 1n 20
8. DneMeHTh! JMHEHHON anreOpbl: MaTPULIBL,
OTIpEIeIIUTEINH, CHUCTEMBI JTUHEHHBIX
anreOpandeckuX ypaBHEHUH
8.1. MaTpuupbl 1 JeHCTBUS HAl HUMU 1 1 10 - TOJATOTOBKAa K IPAaKTHYECKOMY
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AynuTtopHas
KOHTaKTHas paboTa
(B akan. yacax)

@dopMa TEeKyLIEro KOHTPOJIS
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8.2. Ompenenmurenn u  crnocodsl  ux| 1 10 3aHSTHIO, YcTHBIN onpoc, ayIuTOpHas
BBIUHCIICHUS - IOJArOTOBKA K YCTHOMY OTIPOCY, KOHTpPOJIbHAs paboTa OIlK-3
8.3. OOparnas marpuna. Pemenne cuctem ¢| 1 10 - pEmeHue COOTBETCTBYIOIIHUX ITK-1
MTOMOIIBI0 0OpaTHON MaTpPHULIbI 3a/1a4 U3 KOHTPOJILHOU paboTHl. 3yB
8.4. ®opmynel Kpamepa. Meton ["aycca 1 1 10,1
Hroro no pasaeny 8 1 1 40,1
HToro no kypey 6 8/41 | 190,1 IK3aMeH
HUroro no giucuuninue 6 8/41 190,1 JK3aMeH
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5 ObOpa3oBaTesibHbIe H HHGOPMAIMOHHBbIE TEXHOJIOTHH

Peanuzanusi KOMIETEHTHOCTHOTO TMOJX0/a MPeIyCMaTpUBAET UCIOJIb30BaHUE B y4eOHOM
mporecce akTHUBHBIX W WHTEPAKTHBHBIX (OpM TPOBENEHHUS 3aHATHUH B COYETAaHUU C
BHEAYIUTOPHON paboToil ¢ 1enpio (GOPMHUPOBAHUS U Pa3BUTHUSA MPO(ECCHOHAIBHBIX HABBIKOB
obyuatommuxcsa. CormacHo m. 34 Ilopsiaka opraHu3alnuyd ¥ OCYIIECTBJICHHS ACSITEIBHOCTU TI0
o0Opa3oBaTesbHBIM NporpaMMaM OakajaBpuaTa BbICHIero oOpazoBaHus (yTB. mpukazom MOuH
P® ot 05.04.2017 1. Ne 301), mpu npoBeaeHUN YI€OHBIX 3aHATHI 00ECTICUUBACTCS Pa3BUTHE Y
o0yJaromuxcss HaBBIKOB KOMAaHJHOW pPa0OThI, MEXJIMYHOCTHOM KOMMYHHUKAIMH, TPUHSATHSI
pelIeHN, NHIEPCKUX KayecTB, B TOM YHCIE€ C YYETOM pPETHOHAJIBHBIX OCOOEHHOCTEH
po(hecCHOHATBFHON AEATEIIEHOCTH BBIITYCKHUKOB M MMOTPEOHOCTEH pabOTOIaTENeH.

BriOupas Ty wim MHYIO TEXHOJIOTHIO pabOTHl C OO0YyYaloUIMMHCS, HEOOXOIMMO HUMETH B
BUJY, 4TO HauOouipmiero 3¢ ¢dexra OT ee MPUMEHEHUS MOXKHO JIOCTUYb, €CIH YYUTHIBATH LICITH
o0pa3oBaHus, Ha peaJH3alMI0 KOTOPBHIX JOJDKHA OBITH HampaBiieHa M30MpaeMas TEXHOJIOTHS,
coJiepKaHnue, KOTOPOe MPEJICTOUT NepeaaTh 0OyJaloMIMMCs C €€ IIOMOIIBIO, a TAK)KE YCIOBUS, B
KOTOPBIX OHA OY/IET MCIIOIb30BAThCSI.

B narmeit pabote MbI HCTIOJIB3yeM CIIEAYIOIIEE.

1. Tpaouyuonnvie obpazoeamenvuvie mexnonocuu. OpraHuzaius 00pa30BaTEIBHOTO
mporecca, MpeanojiaraeT MpSIMYI0 TPaHCIIUI0 3HAHWHA OT TpErnojaBarels K CTYISHTY
(MpeuMyIIeCTBEHHO Ha OCHOBE OOBSCHUTEIbHO-WIIIOCTPATUBHBIX METOJ0B OOY4YEHHUS).
VYdeOHast NMesITeTbHOCTh CTY/AICHTa HOCHUT B TaKUX YCIOBHSX, KaK MPaBHUIIO, PETPOYKTHBHBIHN
XapaxTep.

®opMbl yueOHBIX 3aHITHIA:

- wuHbOpMAaIMOHHAsT  JIEKIWS —  TIOCJIEAOBAaTeIbHOE  HW3JIOKEHHWE  Marephaja B
TMCIUTUTMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE TPEUMYIIECTBEHHO BepOaTbHBIMH CPEICTBAMH.

- cemuHap (3amuta PI'P) — Oecenma mpemomaBaTenst U CTYACHTOB, OOCY)XJICHHE 3apaHee
MOATOTOBJICHHBIX COOOIIEHUH MO KaXJIOMY BOIIPOCY IJIaHa 3aHATHS C €JUHBIM I BCEX
MepEeYHEM PEKOMEHIYEMOM 00s13aTeILHOM U TOTIOTHUTEIHHOM JTUTEPaTyPHI.

- MPaKTUYECKOE 3aHATHE, MOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH M HABBIKOB I10
MPEII0KEHHOMY aJlTOPUTMY.

2. Texnonocuu npobaemnoco o6yuenuss. Opranuzamnusi o0Opa30BaTEIBLHOTO IpoIecca
MIPEIoaraeT MOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE Y4E€OHBIX MPOOIEMHBIX CUTYaIUi
JUIS CTUMYJIMPOBAHUS aKTUBHON TIO3HABATENILHOM JESITETbHOCTH CTYAEHTOB.

DopMbl y4eOHBIX 3aHITHH:

- mpoOneMHas JIeKIUS — U3J0XKEHHEe Marepuaia, MpeJrnoJaraillee MOCTaHOBKY
MpOOJEeMHBIX M JHUCKYCCHOHHBIX BOIIPOCOB, OCBEILEHHWE pPa3jIMYHBIX HAy4YHBIX I[OAXOJIOB,
aBTOPCKHE KOMMEHTapHH, CBSI3aHHBIE C PA3UYHBIMU MOJIEISIMU HMHTEPIIPETAlMA U3Yy4aeMOro
Marepuana.

- JeKIus «BABOeM» (OMHApHas JeKlUMs) — U3JIOKEeHHe Marepuaia B Qopme
JMAIOTHYECKOTO OOIIeHHUS JBYX CTYIEHTOB (3apaHee MOJIrOTOBUBIIMXCS) WM CTYACHTa W
npenojaBaTels (HanpuMmep, peKOHCTPYKIUS TUaiora UCTOPUYECKUX JIMYHOCTEH — CBHAETENEH
OTKPBITHS KAKOT0-JIHOO0 HAYYHOTO (haKTa; Ky4CHOTO» M «IIPAKTHKA» H T.]I.).

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

- caMocCTosITeNbHast paboTa (C KOHCYIbTAUSIMU MpernojaBaress) Ha OCHOBE Keic-MeToaa —
oOy4yeHHe B KOHTEKCTe MOJEIUPYEMOW CHUTYyallud, BOCHPOM3BOJIIIEH peasbHble YCIOBUS
Hay4YHOHM, Mpou3BOACTBEHHOW. OOyuwaromuecs JOJDKHBI MPOAHAIM3UPOBATH CHUTYALHUIO,
pa3o0parbcsi B CyTH MpoOiieM, IPeIOKUTh BO3MOXKHBIE PEIIeHUs M BHIOpATh Jiydlliee U3 HUX.
Keiicbl 6a3upyroTcsi Ha pealbHOM (DaKTHUECKOM MaTepuale WIH K€ MPUOIUKEHBI K pealbHOU
CUTYallUH.

3. Texnonocuu npoekmnoco o00yyenus. OOpa30BaTENbHBIA TPOIECC TMOCTPOCH B
COOTBETCTBUU C QJITOPUTMOM IIOATAITHOTO PELICHHUS MPOOJIEMHON 3aJaud WM BBITIOJIHEHUS
yueOHoro 3amanus. [IpoexT npeamnonaraeT COBMECTHYIO y4eOHO-TI03HABATENbHYIO JESITEIbHOCTD
TPYIIIBI CTY/ICHTOB, HAMPABIECHHYIO HAa BBIPAOOTKY KOHIEHINH, YCTAHOBJICHHE IIeNeH U 3a1ad,
(GOpMYITHPOBKY O0XKHJIAEMBIX PE3YAbTATOB, OINpEeNCHHE NPUHIMIIOB U METOAMK PpEIICHUs
MOCTABJICHHBIX 33Ja4, IUIAHHPOBAHUE XOJa pPabOThl, TMOWCK JJOCTYMHBIX ¥ ONTHMAIBHBIX



pecypcoB, MOATANHYIO pealu3alfio IulaHa padOThl, MPE3CHTAIMI0 PEe3yIbTaTOB PAaOOTHI, UX
ocMbIcTeHHe U pedruekcuro. [[pumeHsieTcs B OCHOBHOM AJISl IEPEX0/1a KOMIIETEHIIMH Ha YPOBEHb
BIIJICHUS.

OCHOBHBIE THITBI IPUMEHSEMBIX HAMH B 00pa30BaTEIIbHON JEITEIHHOCTH MTPOEKTOB:

HUccneoosamenvckuti  npoekm —  CTpyKTypa mnpuOmmkeHa K ¢opMmMaTy HAYYHOTO
HCCIIEI0BAaHUS (JI0KA3aTeNbCTBO AKTYaJbHOCTH TEMBI, OIpEACICHUE HAay4YHOH MHpOOJIEMBI,
npenMera U oObEKTa MCCIEAOBAHUS, I€JIed M 3aJady, METOJO0B, MCTOYHUKOB, BBIJBM)KECHUE
THIIOTE3bI, 0000IIEHNE pPEe3yJabTaTOB, BBIBOJBI, 0003Hau€HHE HOBHIX MpoOiem). PesynpraTom
ABIISIETCS ydeOHas KapTa 110 MOJYIIO Hamlei 00pa3oBaTeIbHON MPOTPaMMEI.

Tsopueckuti npoexkm, NpeAINOJAralOIMi B OTJIIMYUE OT MPEAbIAYIIEro, KOHEUHbIH MPOAYKT
B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHUYECKOMY» COOBITHIO
(mpa3gauk uyucna «[lu» u T.10.); «mMaTemMaTHYecKas» OTKPBITKA (CBOETo poja yueOHas Kaprta,
TOJILKO He(hOpMaJIbHO, KpaCOYHO 0(OpMIIEHHAs; BUIEOPOJIHK «Sl Hayyy Bac pemars ...» U T.IL.

Hnghopmayuonnwiti npoexm — yueOHO-1103HaBaTENNbHAs IEATEIBHOCTD C IPKO BbIPAKEHHOU
IBPUCTUYECKOMN HANpaBICHHOCTHIO (MIOMCK, OTOOp U cucTeMaTu3auus HHGOpMaluu O KaKOM-TO
00BeKTe, 03HAKOMJIEHHE YYACTHUKOB IIPOEKTa ¢ 3TOW MH(pOpMaLMe, ee aHaiu3 1 000011IeH e U,
HAKOHEII, IPE3eHTAIHS TI0 PAKTHYSCKOMY MTPHUII0KEHUIO).

4. Ungopmayuonno-xommynuxayuonnvle obpaszoeamenvrvie mexuono2uu. OpraHu3anus
00pa30BaTeNbHOrO IMpolecca ¢ MPUMEHEHUEM CHEeIUAIN3UPOBAHHBIX MPOrPAMMHBIX Cpel U
TEXHUYECKUX CpeACTB paboThl ¢ uHpopmanued (MHPOPMAIMOHHYIO Cpely YHHUBEpPCUTETa
MOOYC MOODLE).

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

Jlexnus-Bu3yanu3aluusi — U3JI0KEHUE COJIEP)KaHUS  COMPOBOXKJIAETCS  Mpe3eHTaluen
(remoHcTpanueil yueOHbIX MaTepUanoB, IPEACTABIECHHBIX B Pa3JINYHbIX 3HAKOBBIX CUCTEMAX, B
T.4. WTFOCTPATUBHBIX, Ipa)UUeCcKuX, ayJuo- U BUJEOMATEPUAIIOB).

[IpakTnyeckoe 3aHsATHE B (POpPME MPE3EHTALMU — NPEACTaBICHUE PE3yIbTATOB MPOEKTHOM
WIA  UCCIENOBAaTENbCKOM  JEATENbHOCTH C  HCIHOJb30BAHUMEM  CIIELHUATIU3MPOBAHHBIX
IIPOrPaMMHBIX Cpe.

6 YueOHO-MeTOAMYECKOE oD0ecriedeHne CAMOCTOSTEIbHOI PadoThl 00y4ao M XCs

Bomnpocsl 11t yCTHOr0 onpoca
JIuHeiiHas1, BeKTOPHAA ajredpa, aHAJIUTHYECKAS TeOMeTPUs
Marpuiisl. Buner matpuil. JlelicTBus Ha1 MaTpUIIaMU.
Omnpenenurens. OnpeneneHue, CBONCTBA ONPEACTUTENS.
Heseipoxaennas marpuna. O6patHast MaTpuna. Panr MaTpuiisl.
Cucremsl nuHelHbIX ypaBHeHUN. OcHOBHbIE NOHATHSA. CoBMecTHOCTH CJIAY.
Pemenue HeBBIPOXKACHHBIX JIMHEHHBIX cucTeM. Popmynsl Kpamepa. MaTpuuHnblii MeTOA.
Pemenue cucreM MHENHHBIX ypaBHEHUN MeTogoM ["aycca.
Cucrempl TMHEMHBIX OAHOPOIHBIX YPAaBHEHUH.
Bexkropsl. JInnenHble onepanuu Haa BekropaMmu. IIpoexuus Bekropa Ha ock. Moayib
BekTopa. Hampasistomuye KOCUHYCHI.
9. CkansipHO€ ITPOU3BEACHUE BEKTOPOB, €ro cBoicTBa. [IpHIoKeHus CKalsipHOTO MPOU3BEICHUS
B F€OMETpHH, (PU3HKE.
10. VYpaBHeHMs NPsAMOM HA IUIOCKOCTH.

ONoGa~WONE

MaremMaTH4YeCKHH aHAJIN3

11. TlocnenoBarenbHOCTB. [Ipenen mocnenoBaTeIbHOCTH.

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

13. IIpenen ¢pynkuuu B Touke. [Ipenen pynkiun B 6eckoneunocTH. OTHOCTOPOHHUE MPEIEbI.
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14.

15.
16.
17.

18.
19.

20.
21.
22.

23.
24,

25.
26.
27.
28.

29.
30.

31.
32.

33.
34.

35.

36.

37.
38.
39.

40.
41.
42.
43.

44,
45,

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

0eCKOHEYHO MabIX (PyHKIUH.

Teopemsl 0 npenenax. PackpeiTue HEONPEAEIEHHOCTEN.

3ameuaTeNbHbIE IPEEIIbI.

CpaBHeHHE OECKOHEYHO MaJIbIX (PYHKIMI. DKBUBAJICHTHbIE OECKOHEYHO MaJible (PYHKIIUHU U

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

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

OCHOBHBIE TEOPEMBI O HEMTPEPBIBHBIX QyHKIMAX. CBOMCTBA (DYHKIMI HEMPEPHIBHBIX HA

OTpE3Ke.

[IpounsBoaHast GYHKIMH, €€ TEOMETPUUECKUI U (PU3UIECKUI CMBICIL.

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

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

CII0XHOU U oOpatHO#l pyHKuui. Jlorapudpmuueckoe nuddepeHurpoBaHue.

[Ipou3BoiHBIE BHICIIUX MOPSIKOB.

Huddepenunan pynkunu. ['eomerpuueckuit cmbica nuddepennmana. OCHOBHbIE TEOPEMBI

o nuddepennmanax.

[Ipumenenne nuddepennnana K IpuOINKEHHBIM BbIUUCICHUSIM.

OcHoBHbIe TeopeMbl AuddepeHImaibHoro ucurncienus: Poms, Jlarpanxa u Komm.

[IpaBuio Jlonmmrans.

YcnoBust MOHOTOHHOCTH (YHKIMNA. DKcTpeMyMbl pyHKMii. Heobxonumoe u jocratoynoe

YCIIOBHUSA SKCTpeMyMa (QyHKIIHH.

Haubonpiiee u HanMmeHsbInee 3HaYeHUST QYHKIIUNA HAa OTPE3KE.

Beinykiiocts rpaduka ¢pynkuun. Touku nepern6a. Heobxonumoe 1 10cTaTouHOE YCIOBUS

TOYEK Teperuoa.

AcuMnToTsl rpaduka GyHKIUH.

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

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

WuTerpupoBanue KBaJIpaTHBIX TpeXwieHOB. IHTerpupoBaHue ApoOHO-pallMOHATIBHBIX
GbyHKIIHA.

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

Brruucnenue onpeaenennoro unrerpaina. ®opmyna Herorona-Jleitoauna. MHTerpupoBanme
[IOJICTAHOBKOM, MHTErpUpoBaHHE IO 4YacTsAM. MHTerpupoBaHue 4YETHBIX M HEUETHBIX
(GyHKLIUH B CUMMETPUYHBIX IIpeenax.

[IpunoxeHus onpeneneHHOro HHTErpaga B SdKOHOMHUKE.

HecoGcTBeHHbIE HHTETPAIBI.

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

YacTHble NPOU3BOHbIE (PYHKIIMU HECKOJIBKUX NEPEMEHHBIX, UX T€OMETPHUECKUI CMBICIL.

HuddepenunpyeMocTs U noyHbI auddeperipan GyHKIMNT HECKOIbKUX ePEMEHHBIX.

IIpounsBoaHas ClOKHON (PYHKIIMU HECKOJIBKHUX IepeMeHHBbIX. [loyiHas nponsBoaHasl.

OkerpeMyM QyHKIMM JBYX NepeMeHHbIX. Heo0XoauMble U 10CTaTOUHbIE YCIOBUS
JKCTpEMYMa.

VYcnoBHBIN 3KCTpeMyM (DYHKIIMH JBYX EPEMEHHBIX.

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

Teopus BeposiTHOCTEH

46. OcHOBHBIE MTOHATHUS TEOPUU BEPOSITHOCTEN: UCTIBITAaHUE, COOBITHE, BEPOSITHOCTH COOBITHSL.
47. JletictBus Haja coOBITUSAMH. AnreOpa cOOBITHIA.

48. TeopeMbl CIIOKEHHS U YMHOKEHHS BEPOSTHOCTEM.

49. ®dopmyna nosiHoi BepositHocTH. Dopmyna beiieca.

50. [TocnenoBaTenbHOCTH HE3aBUCUMBIX UcTbITaHUN. Dopmyna bepHym.

51. CnyuaiiHble BETMYUHBI, UX BUIBL.
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IIpumepHbIe 3a1aHNs AyANTOPHOM KOHTPOJILHOI padoThl

«Ilpenen u HenmpepbIBHOCTH (PYHKLIMU»

1. BoluucjanTs npeaed:

) lim X2 —5x+1 6 lim 5x-10 ) lim x> —5x+6
a _ —_— B
xom  3X+7 x>2[3x—2 2 x>0 3x3 +7x
_ 5x-10 _2Ux® —5UXP 42
r) lim ——; n lim c :
X2 X5 —X—2 X—>0

JIx4 43x2

«IIpousBogHas»

3aganue 1. Haiinute npou3BoAHbIE TaHHBIX (QYHKIIHIA.
In x
Y=
1+x

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

3apanue 2. Bprynciure npuOIMKEHHO C MPUMEHEHHEM TPOW3BOJIHON 3HAYCHHE
byHKIIUA Y = xt—2x+4 mpu x =3,002.

3ananue 3. Boruucnure npeaen, UCNoib3ys npaBuio Jlonurais.

. tgx—Xx
jim X=X
« = 0 SIN X=X

. sin 5x
e) lim —
x—0 X

«HeonpeneneHHbI MHTETPADY

1. HaiiTi uHTerpaI.

x*+x7—6x, dx 23
a) I4dx3 X 6) ng”, ») [ dx;
2X+5 dx
245 4d . dx: .
v I( A H)I(X—3)(X+1) X e)'[COSZZX'
3x+5 « 8
)K) Imdx, 3) I[? —;+4COSdeX.

«OnpeneneHHbI HHTErPaI»

1. Buraucaurtnb HHTErpaJ:
4 Ix _5

a) J‘e - dx: 6) !(x+1)|n xdx; B)Ixsin xdx;

2z
r) _[x2 cosxdx:
1

0
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T,

e . e 2 1

H).l[sm()l(n X)dx; e) .I XI?])‘E = x) Jl'sin X -cos® xdx; 3)£(x—1)exdx;
S ¢ odx

m) [ x3/1-xdx; O [
d 2 X7 —=3X

2. HajiTn niiomanb Gpurypsl, orpanndeHHoi rpapuxamu GpyHkumii

1 x°
aAy=—, y=X, X=2; 6) x=y, Yy=—, x>0.
X 3

«DHII»

1. BoluncauTh IpHOIIKEHHOE 3HaueHe GYHKINH U = X° + XyZ+ Z° B TOuKe
B(1,05;1,95;0,96)

2. HaiiTi HauGonbiee ¥ HanMeHbIIee 3Hadenns Gykmun f (X, y) = X +2y? —5xy
B 00J1acTH, 3a/TaHHON CUCTEMOM HEPABEHCTB X > -1y > -1 x+y <1.

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

«Matpunbl. Onpeaenurenaun. CucTeMbD)

3ananne 1. Peunre Marpnusoe ypasuenne (A—B)-X =C?+D, rae
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 ITOMOIIbIO OOPaTHOM MAaTPHIIBI.

3az[a}me 3. I/Iccnez[yi/'lTe CUCTCMbI Ha COBMCCTHOCTb, B CJIyda€ COBMCCTHOCTH,

HaWJUTe pelieHue, cuenaTe MpoBepKy.

6Xx, —3X, + X, —4x, =7;

2X, —4x, +5x, -12x, =0;

2X — X, +3X, —7X, =5; —3X, —3X, + X, —8X, =0;
a) 0)

4x, —2X, +14x, —31x, =15; 4x, +2X, +3%, +2X, =0.

HpnMeprle 3aJaHusA 1JIA IMMOATOTOBKH K NMPAKTHYECCKHUM 3aHATUAM

«IIpeapeanbr»
Beruucnure npenensl GyHKIHIA:
4 2 2

. X" —=Xx"-8 i X2 —Xx—2
L lim ————; 2. lim —— :

x>0 X +9X x> 12X = X" =X+ 2
3, o V1T 2x-3. 4 jim N@+sin 4x);

X4 \/;_ 2 X—0 el _1
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5. lim (\/x+2—ﬁ); 6. lim x7+1.

Xt oasin(x+1)

7. Iim(zx_lj : 8. lim x-In(1+zj.
X—>00 2X+1 X—>+00 X

1
9. HUccnenyiite Ha HENpepbIBHOCTH (DYHKIIUIO 1‘(x):25*X B TOYKax X =3 H x,=5.

CnenaiiTe cXeMaTHYECKHUI YepPTEKX.

-

3.

5.
6.

10. Haiinure Touku paspbiBa ¢pyHkuuu. Crenaite yepTex.
—-X, ecmu X<0,

y= X2, ecu0<Xx<2,
X+1 ecau X > 2.

«HeomnpeneneHHbIe HHTETPAJIbI»
X

4-3«:2

]
J- 2+'w1i:2
==
=

V1+x®
1+are tgx

1+x2
x+In? x

[ cos 4x sin5x dx
[ xIn (x? + 1)dx
J‘ (2x—5) dx
4x® +8x—21
J- x°+4x—4
(2 +1)(x—2)
J- 1+351M

1+cosx

J-*-.-xz+1

«OHII»

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 skctpeMym dyHkmnn Z =X +4X—27y+y®

«Martpuusbl. Onpegeanrtenu. CucreMbn»

1. Haiitu matpuny X. [IpoBepuTh NpaBUIBHOCTH PEIICHUS MOACTAaHOBKOW HalijieHHOU
MaTpHULBbI B UCXOHOE 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
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2. Pemmtb cucTeMy JIMHEHHBIX YpPaBHEHUN TPEMs CIIOCOOaMMU:
- mo ¢opmynam Kpamepa,
- MaTPUYHBIM METOJIOM (C MMOMOIIIBIO 00OPATHOW MaTPHIIBI),
- merogoM ["aycca.
4x) +xy +4x3 =-2;
Xy + Xy +2x5 =1,
2X; — Xy + 2x5 = 4.

3. Pemmmth cuctemsl ypaBHeHHMI MeToaoM laycca, cienarh BBIBOJ O COBMECTHOCTH.

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

Xy +2x, +4x, —3x, =0;

6)C1 +4x2 +X3 + ZX4 =2.

3x1 +5.X2 + 6X3 _4X4 = 0,
3xl +8x2 + 24X3 _19.X4 = 0,
4x1 +5.)C2 _ZXS +3.X4 =0.
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7 O1ieHOYHbIE cpeacrea AJisi IPOBEACHUA l'[pOMe)KyTO'lHOﬁ arreCcTanmmu

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

CTpyKTypHBII
AJIEMEHT [Inanupyemble pe3ynbTaThl O0yUeHHS OrneHouHbIE CpeICTBA
KOMITETEHIINH
IIK -1 cnoco0HOCTBIO cOOpaTh W NPOAHAIM3HPOBATH HCXO/AHbIE JaHHbIe, He0OXOAMMBbIe JJs pacyeTa IKOHOMHYECKHMX H COLMAJIBHO-

IKOHOMHMYECCKHUX HOK33aTeﬂeﬁ, XapaKTepUu3yromux A€eATCJIbHOCTD XO3ﬂﬁCTByIOIIIHX Cyﬁ’beKTOB

3HaTh

— OCHOBHBIE OTIpeICNICHUS U MIOHATHUS;
— OCHOBHBIE MeTO/IbI U hepeHIIHaTBEHOTO,
MHTErpajbHOrO UCUUCICHUS U IPUMEHEHUS
UX JJIs pelIeHus 3a7a4 MaTeMaTHu4ecKoro
aHaIM3a M MoJiesiell SKOHOMHUYECKUX 3ajay;
— ONpEeTCHHUs OCHOBHBIX ITOHSTHUH,
Ha3bIBA€T UX CTPYKTYPHBIE XapaKTEPUCTUKH;
OCHOBHBIE METO/Ibl UCCIICOBAHMS,
UCIOJb3yeMble B MAaTEMaTHUECKOM aHAIIU3E,;

10.

11.
12.

YucnoBas mociie10BaTENbHOCTD U €€ npeae. CBOMCTBa CXOIAIINXCA
IIOCJIE€N0BATEILHOCTEMN.

Oynkums ogHoN nepeMenHoi. [Ipenen pyHkuny B Touke 1 OECKOHEYHOCTH. Y CIIOBUE
cyliecTBoBaHus npeaena. OqHOCTOPOHHUE MPEIEIBI.

beckoneuHo Masbie 1 OecKoHEeUHO OoJbIKe (PYHKIIMU U UX CBOKCTBA. Teopema o
CBSI3U TIpefiesia U OeCKOHEeYHO Masioi. [lepBrIii 1 BTOPOi 3aMedaTeNIbHbIC TTPEICIbI.
HenpepsiBHOCTD pyHKIIMK B TOuke. CBOMCTBA (DYHKIINI, HEPEPHIBHBIX B TOYKE.
Touku pa3pbiBa QYHKIMHN U UX KIacCU(DUKALINA.

[IpounsBoaHas. MexaHMUECKUd, TEOMETPUUECKUI U SKOHOMUYECKHI CMBICIT
pou3BOIHOM. CBs3b HENPEPBHIBHOCTH U TP HEPEHIUPYEMOCTH (PYHKIIUU.
Huddepennnan GyHKIMHA, €T0 CBOMCTBA M IPUMEHEHHE B IPUOIMKEHHBIX
BBIYMCIICHUSIX.

[IpaBumno JlonuTanss u ero NpUMEHEHUE I BBIYMCICHUS MIPEACIIOB.

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

BoinykiiocTh, BOTHYTOCTh GYHKIUU. JIOCTATOYHOE YCIOBUE BBIMYKJIOCTH M BOTHYTOCTH
¢byukuun. Touku nepern6a. Heobxomumoe u J0CTaTOYHOE YCTIOBUS CYIIECTBOBAHUS
TOYEK neperuoa.

AcumnToThl rpaduka (YHKIHH: BEePTHKAIbHBIE, TOPHU30HTAIBHBIE M HAKJIOHHBIC
ACHUMIITOTHI U YCIIOBHS MX CYILIECTBOBAHUSI.

[TepBooOpa3Has. HeompeneneHHbIil HHTErpaji U €ro CBOMCTBA.

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




CrpyKTypHBII

AJIEMEHT [1nanupyemsble pe3ynbTaThl O0y4EHUS OneHouHbIE CpeICTBA
KOMITIETEHIINH

4acTsM).

13. 3amayu, MPUBOIAIINE K TIOHSITUIO OTPECIICHHOTO UHTETpasia (0 IO Iu
KPUBOJIMHEWHOH Tpaneuuu, o NpouIeHHOM IyTH, 00 00beMe POU3BEICHHON
IPOIYKLIUN).

14. OnpeneneHHbIA HHTETPal U €r0 CBOMCTBA.

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

16. dopmyna Herotona — Jleitoaua.

17. HecobGcTBeHHbBIE HHTETPAJIbI IEPBOTO POJIa U X CBOWCTBA.

VMeThb —  BBIIEIATH 3HAHHS TeX NOHATHIL, KOTOpPBIE Hpumepnvle npakmuueckue 3a0anus 014 IK3amena:

TPEOYIOTCS IS PEIICHUsT TIPHUKIAIHBIX 3a7a4;
— o00cyxmarb  cmocoOsl 3 dexTuBHOTO
peleHus MPUKIIAIHBIX 3a7a4,

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

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

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

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

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

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. Berauciuthb onpeeneHHblid 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 SKOHOMHYECKHUX 3a/1a4 C
MIPUBJICYCHUEM MATEPHAIIOB JIOTIOJHUTEIBHOM
JUTEPaTypbl U UHTEPHET PECYPCOB,;

— HAaBBIKAMH U METOJUKAMHU 0000IIEHNS
PE3yNbTATOB PEIICHHS, SKCIIEPUMEHTATBLHOM
NEeITEIbHOCTH;

— crmoco0aMu OIleHHMBaHUS 3HAYUMOCTH U
MPAKTUYECKON MTPUTOTHOCTH MOJTY4YEHHBIX
pE3yNbTaTOB;

IIpumepnsie npuxnaousle 3a0auu u 3a0anHu
3amaya 1. 3aBHCHMOCTH IyTH OT BPEMEHH IIPH MNPSMOJIMHEHHOM ABW)KSHHM TOYKH 3aJaeTcs ypaBHEHHEM

3 2
S=—t"+2t°—3,rme S — myrs B M, a { — Bpems B c. BrlunciuTe ee CKOPOCTh U YCKOPEHHE B MOMEHT

Bpemenn { =4C.
3agauya 2. 3aBHCMMOCTP 00OBbEMa BHIITyCKa MPOAYKIMH V OT KamuTalbHBIX 3aTpaT K ompenensercs GyHKImen
V=V,In(4+K?). Haiitu unTepBan usmenenus K, Ha KOTOpOM yBelMueHHe KAUTANbHbIX 3aTpaT Hed(P(PEKTUBHO.
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeICTBA

— mpodeccHOHATBHBIM S3BIKOM IPEAMETHON
001aCTH 3HAHHUS;

— cnocobamu COBEpIIEHCTBOBAHUS
po(ecCHOHAIbHBIX 3HAHUM U yMEHUHU MyTeM
HCII0JIb30BaHUS BO3MOKHOCTEHN
MH(OPMALIMOHHON CpeJIbl.

OIIK - 3

CIMOCOOHOCTBHIO BHIOPATHh MHCTPYMEHTAJIbHBbIE CPeACTBA AJIs1 00pad0TKM 3KOHOMUYECKHUX JAHHBIX B COOTBETCTBHM € NMOCTABJIEHHOM
3ajiaveil, NPOAHAJIM3MPOBATH Pe3yJIbTATHI PACYETOB U 000CHOBATH MOJIy4YeHHbIE BbIBO/IbI

3HaTh

- OCHOBHBIC OIIPEACIICHUA U ITIOHATUSA;

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

- OCHOBHBIC MaT€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.

Martpuupl. JlelicTBrs HaL MAaTPULIAMH U UX CBOMCTBA.

Onpenenureny U UX CBOMCTBA.

OOparHast MmaTpHIla U €€ CBOMCTBA.

Panr maTpuup!.

Cuctembl TUHEHHBIX anTreOpandecKux ypaBHeHH. MaTpudHas 3anuch. MeTo bl
pemenust: popmynsl Kpamepa, matpuunsiii cioco06, meton ["aycca.

Uccnenosanue CJIAY na coBmecTtHOCTh. Teopema Kponekepa — Kanemnu.
Huddepenunanbabie ypaBHEHUS TepBoro nopsaaka. OCHOBHbIE onpeaeneHus. Teopema
Kommu. 3amaua Komu.

OcHoBHbBIE BUJIbI HHTETPUPYEMBIX B KBaJpaTypax nuddepeHranbHbIX ypaBHEHUH: €
pa3ensAoIUMUCS TIePEMEHHBIMU, OJTHOPOAHbIE, TUHEHHBIE, CIIOCOOBI X PEIICHHUS.
[Tonstue nuddepeHnnanbHbIX YpaBHEHHHM BHICHINX MOPsAAKOB. Ol1iee penieHue,
yacTHoe peuieHue. Teopema Komu. 3agaua Komm.

DYHKIMU HECKOJIbKUX NepeMeHHbIX. OCHOBHbIE onpeneneHus. JIunuu ypoBH
(GbyHKIMM TBYX IEPEMEHHBIX.

YacTtHble Mpou3BOAHbIE (PYHKIIMN HECKOJIBKHUX MepeMeHHo [IponsBoiHas mo
HaIlpaBJICHUIO.

I'panueHT pyHKIMHU U €To CBOICTRA.

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

Y CII0BHBIN SKCTPEMYM.
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CrpyKTypHBII

AJIEMEHT [1nanupyemsble pe3ynbTaThl O0y4EHUS OneHouHbIE CpeICTBA
KOMITIETEHIINH
15. AnreOpanyeckas (popmMa KOMITICKCHBIX YACEN U JICHCTBUS HAJl HUMH.
16. Tpuronomerpuueckas (popma KOMIJIEKCHBIX YACET U IEHCTBHUS HaJl HUMHU.
YmMmets - BOCIIPOM3BO/IUTH OCHOBHBIE MareMaThdeckue | [Ipumepnsie npakmuueckue 3adanus u 3adauu

MO/IEIH;

- pacro3HaBaTh MaTEMaTUYECKHE OOBEKTHI;

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

- OLEHHUBATh JIOCTOBEPHOCTb MOJYy4YEHHOTO
pelIeHus;

- BBIOMPATh ONTUMAJIBHBIA METO/,

- 3anKCchIBaTh MAaTEMAaTUYECKYIO IMOCTaHOBKY
3a/la4, MCIOJb3YEMbIX B JallbHEHIIEM IIpH
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 SN eX=2) (2x-4)
X—>2 x2 -4

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

12
X2 —4
3agaya 6. KakoB reoMeTpryecKuii CMBIC ONpPEIENEeHHOr0 HHTErpaia oT JaHHOH (YHKIMU B JaHHOM HHTEpBae B
JEKapTOBOM CHCTEMEe KOOpAUHAT?
3amanue 7. YKaKuTe BEPHOE YTBEPXKIACHUE O (DYHKIMHU JABYX IIEPEMEHHBIX:

a). TPaiIueHT MePIEeHIUKYIIAPEH KacaTeIbHOH IIIOCKOCTH;

0). TpaueHT SBIAETCS MIPOU3BOIHON MO HAIPABICHUIO;

B). TPAAUEHT ABIIAETCS KacaTeIbHOW K JIMHUU YPOBHS;

T'). TpaJieHT ONpeAeIieT HalupaBiIeHHe MAaKCUMAaIbHOH CKOPOCTH U3MEHEHUs! (DYHKIIUH.
3ananue 8. Yrkaxure JIOJKHOE yrBepxnenne o pyHKINU IBYX [IEPEMEHHBIX
a). HempepbiBHas (GyHKIM Beeraa auddepeHnupyema;
0). GOyHKITNS, UMEIoIas peAen B Touke M, MOXKET OBITh pa3phIBHA B STOH TOUYKE;
B). y muddepeHnnpyemMoit QyHKIIUN CYIIECTBYIOT YaCTHBIE IPOH3BOIHEIE;
T'). M3 HENPEpbIBHOCTH YaCTHBIX IIPOM3BOIHBIX B ToUKe M cienyeT auddepeHuupyeMocTb GYHKIUH B 3TOH TOUKE.
3ananue 9. [IpoBectr nonIHOE HCCIEAOBAHHE (YHKIHIT U TOCTPOHTD UX IPaUKH:

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

ly=x-ez.
2.y =22

X
y=(x+1)-e7*

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

Ly=x +13 [1;10].

[—2;0].

2x—1

2_ v = —
T 24at
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CrpyKTypHBII

JJIEMEHT [Inanupyembie pe3ynbTaThl 00ydeHUS OneHouHbBIE CpEACTBA
KOMITIETECHIIUU
3 v =x7-v3—x[1;3]
Brnaners - MaTeMaTUYECKUMHU METOIaMU,
NPUMCHACMBIMU Nl PCLICHUA | ITpumepnbie npakmuueckue 3adanus u 3a0auu
SKOHOMUYECKHX (MCCIIeI0OBATEIbCKUX) 3a/1ay,
- MaTeMaTH4YEeCKUM S3BIKOM IPEAMETHOM | 3agaua 1. [{ns peureHus 3aauu caenaifTe cxeMaTHUeCK i 4epTeX U MoNyduTe (yHKIMOHATLHYIO 3aBUCHMOCTh
obiacTu: OCHOBHBIMU TEPMHUHAMH, | 10 YKa3aHMIO K 3a/1ade. Haiinute obnacTh onpeseneHus 3Toil pyHKIMH 10 CMBICITY 3aJja4l. Beraucnure 3HaueHust
OHSTUSIMH, OTIpe/IeIICHIAMHY paszeos | 2ToH (yHKIMM TIpU TPeX pa3iIM4yHbIX 3HaYeHHUAX aprymenTa. Mccnenyiite GpyHKIMIO Ha HanOombIee 1
) HauMeHblee 3HaueHs. OTBETbTe Ha BOMPOC 3a/1auu.

MaTeMaTHKH;

«CeueHue TOHHENS UMeeT (GpopMy NPAMOYTONbHHKA, 3aBEpIIEHHOro MOoayKpyrom. Ilepumerp ceuenus 18 m. [lpu
- OCHOBHBIMH CIOCOOaMH  TPEJCTABICHUS | xakom pajmyce HOIyKpyra IUIOMA/Tb CEUeHHS GyIeT HAMGOBIIEH»
MaTeMaTUYECKON nHpopmaruu r S r S =S(r)
(aHATHTHIECKAM rpaduIecKnM OO003HaYybTe paanycC MOIYKpYra yepe3 | W BbIpa3uTe IUIOLIanb © Ce4eHMs Kak QyHKLUIO oT ! ! .

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

CHMBOJILHBIM); OCBEILEHHOCTh Kpas cTojia Oblia Hanbosbuiei? (CaMOCTOATEILHO NPOAHAIU3UPOBATE CPEICTBA (3HAHMUS, METOIbI)
- MAaTeMaTUYECKHM SI3BIKOM MPEIMETHOM | kakoro pas/iena MaTeMaTHKU IOTPeOYIOTCS ISl PELICHUs JaHHON 3a1a4u).
00JIacTH: 3aIIUChIBATE pe3yabTaThl 3agaya 3. Haiitin cTomMocTh niepeBo3Kd M T rpy3a Mo jKelne3HOi Jopore Ha paccTosiHie | KM IpH YCIIOBHH, YTO

MPOBEACHHBIX HCCJICAOBAaHUN B TEepPMHUHAX
MpeAMETHOM 00IacTH.

Tapu( y epeBo3KH OAHOM TOHHBI YOBIBaeT Ha a pyOJIeil Ha KaKIOM IIOCIEAYIOIEM KIIOMETpE.
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0) Ilopsinok mpoBeeHHs] NMPOMEKYTOUYHOH ATTeCTAIMU, NMOKA3aTeJaId M KPUTEPHHU
OLICHUBAHUS:

[IpomexxyrouHasi arrecTauusi 1O AUCHUIUIMHE «MaremMaTuka» BKIIOYACT TEOPETHUECKHUE
BOTIPOCHI, TIO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YyJaIONTUMHUCS 3HAHHMA, U MIPAKTHYECKHE
3aJJaHUs, BBISIBIISAIONINE CTETIEHb COOPMUPOBAHHOCTH YMEHHH U BJIaJICHHA, TPOBOAUTCS B OpMe
9K3aMeHa.

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

IMoka3aTeu U KPUTEPUH OLEHMBAHUS IK3aMeEHA:

— Ha OLEHKY «OTJHYHO» (5 0ayioB) — 00ydaromuiics JEMOHCTPUPYET BBICOKHI ypOBEHb
Cc(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIyOOKOe 3HaHHE
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSACT TNPAKTHYECKHE 3aJaHusi, CBOOOIHO ONEpUpPYET
3HAHHUSIMH, YMCHUSIMH, TTPAMEHSICT UX B CUTYaIUSAX ITOBBIIIICHHOHN CIIOKHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — o0ydaromuiicss 1€eMOHCTPUPYET CPEIHUN YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HAYUTENIbHBIC OIIMOKHW, HETOYHOCTH, 3aTPyIHEHHs TPH aHAJUTHYECKHX OIEpaIusX,
nepeHoce 3HaHW U YMEHUH Ha HOBBIE, HECTAHJAPTHBIE CUTYAIIHH.

— Ha OIICHKY «YAOBJETBOPUTEILHO» (3 Oamia) — oOydaromuiics IEMOHCTPHPYET
MOPOTOBBIN YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMNA: B XOJI€ KOHTPOJIBHBIX MEPOTPHUSTHN
JOIYCKAIOTCSl OIMUOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHWI, HaBBIKOB,
0OyJaroIuiicsl WMCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJHEHUS TPH ONEPUPOBAHUM 3HAHUSAMHU U
YMEHHSMH MPU UX NTEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OIICHKY «HEYJI0BJIETBOPUTEJIbHO» (2 Oamna) — oOydaroniuiics IEMOHCTPHUPYET
3HaHusl He Oonee 20% TeopeTHyecKoro MmaTepuana, IOMYCKAeT CYIIECTBEHHbIE OIIMOKH, He
MO>KET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEHICHUS MMPOCTHIX 3a/au.

— Ha OIICHKY «HEY/0BJIETBOPUTEJbHO» (1 Oaymn) — oOy4aronuiics HE MOJXKET IMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHUS U O0ObACHEeHUs HHPOpMalMK, HE MOXET I[0Ka3aTh
MHTEJUIEKTYyaJIbHbIE HaBBIKU PEIlIeHUs IPOCTHIX 3a/1a4.



8 YueGHo-MeTOoAMYEeCKOE U MH(POPMALIMOHHOE O0ecTieYeHUe U CHUIIIMHBI (MOTYJIs1)

a) OcHoBHas JuTepaTypa:

1. IllunaveB, B. C. Bpicmas matemaruka : yueO6nuk / B.C. IllunaueB. — Mocksa :
NH®PA-M, 2021. — 479 c. — (Bpsiciiee obpazoanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Tekct : smektponusiit. - URL: https://znanium.com/read?id=364208 (mara
oopamienus: 01.09.2020). — Pexxum gocTyna: 1mo Mo IimrcKe.

2. Maremarnka : y4e6. mocobue / KO.M. Jlanunos, JI.H. XXyp6enko, I'.A. HukoHoBa,
H.B. HuxonoBa, C.H. Hypuena ; nmox pen. JI.H. XKypbeuko, I'.A. HukonoBoii. — Mocksa :
NHOPA-M, 2019. — 496 c.— (Bsicmiee oOpazoBanme: bakanaBpmar). - ISBN 978-5-16-
010118-7. - Tekcr : omexrponnsiii. - URL: https://znanium.com/read?id=327832 (mara
obpamienus: 01.09.2020). — Pexxum gocTyna: 1mo momucKe.

0) JlonosiHUTeEILHAS JIUTEpaTypa:

1. Teopus BeposITHOCTEM W MaTeMaTHYeCKas CTaTUCTUKA : ydeOHoe mocobue / JLI.
buprokona, I'.I1. bo6puk, P.B. Caruros [u ap.] ; mox pex. B.M. MarBeeBa. — 2-¢ u3a., ucnp. u
nor. — Mocksa : UTH®PA-M, 2020. — 289 ¢. — (Cpennee npodeccuoHaIbHOE 00pa30BaHUE).
- ISBN 978-5-16-015712-2. - Tekct : AJEKTPOHHBIH. - URL:
https://znanium.com/read?id=363087 (mara o6pamienus: 01.09.2020). — Pexxum mocrtyma: 1o
TTOJIITHCKE.

2. MaTtemaTuka B MmpuUMepax U 3aaadax : yueOHoe mocodue / O. M. [ertspesa, JI. H.
Kypbenko, I'. A. Hukonosa [u ap.]. — Mocksa : UHOPA-M, 2020. — 372 ¢. — (Besicmiee
oOpasoBanue: bakamaBpmar). - ISBN 978-5-16-011256-5. - Tekct : smekrponnsiii. - URL:
https://znanium.com/read?id=359529 (mara o6pamenus: 01.09.2020). — Pexxum mocTyma: 1o
TIOJIITUCKE.

3.®uxtenronsiy, .M. OCHOBBI MaTEMaTHYECKOTO aHaIu3a: yueOHUK: B 2 yacTsax / .M.
®duxrtenronsi. — 11-e u3z., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TekcT : 37€KTPOHHBIN // DAESKTPOHHO-OMOIMOTEUHAS
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/112051. — Pexwum mocry-ma:
VISl aBTOPH3. MMOJIb30BaTenei. (mata oopamenus: 01.09.2020)

4. ®uxrtenroisil, .M. OCHOBBI MaTeMaTHYECKOTr0 aHalu3a: yueOHuk: B 2 yactax / .M.
®duxrenronsl. — 10-e u3z., crep. — Cankr-IletepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 2JIEKTPOHHBIN / DIEKTPOHHO-OMOINOTEUHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata obOpaiueHus:
01.09.2020). — Pexxum gocTyma: Jjisi aBTOPH3. MTOJIE30BATEIEH.

5. [lumaues, B. C. 3agaunuk mo BbICHICH Marematuke : ydyeOHoe mocooue / B. C.
[IunayeB. — 10-¢ m3x., crep. — MockBa : UHOPA-M, 2020. — 304 c¢. — (Beicmiee
obpazoBanmue). - ISBN 978-5-16-010071-5. - Tekcr : onekrponneii. - URL:
https://znanium.com/read?id=344429 (mara o6pamenus: 01.09.2020). — Pexum mocTyma: 1o
TIOJIITUCKE.



https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

B) MeToanyecKkue yKa3aHus:
1.JIypse, U. I'. Beicmast maremaruka. [Ipaktukym : yae6. mocobue / W.I'. Jlypwe, T.I1.
®dynTkoBa. — Mocksa : By3osckuii yueOnuk : MHOPA-M, 2018. — 160 c. - ISBN 978-5-
anekTponHbid. - URL: https://znanium.com/read?id=309232 (nara

ooparmenus: 01.09.2020). — Pexxum ocTyna: 1mo moarnucke

9558-0281-7. - Tekcr :

r) [Iporpammuoe ob6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe oGecrieyenne

HanmenoBan Cpox aeiicTBust
Ne noroBopa
ue [10 JUTIEH3UHU
Windows 7 1-1227 ot 08.10.2018 11.10.2021
7Zip cB00OOo1HO pactpocTparsemoe [10  |6eccpodrHo
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo
FAR Manager cB0OOTHO pacmnpocTpansemoe [10  |6eccpouno
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https://znanium.com/read?id=309232

HpO(l)eCCI/IOHaJILHLIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMbI

HasBanwne xypca

CcpUIka

Harmmonansuasa UH(HOPMAITMOHHO-
aHaJIUTHYECKas cucreMa — PoccHiCKUI MHACKC
Hay4gHOTO IuTupoBanus (PUHIL)

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

ITouckoBas cuctema Axamemusi Google
(Google Scholar)

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

®denepanbHblil 00pa30BaTENbHBINA MTOPTAI
— DxoHoMmuka. Cormosorusi. MeHeHKMEHT

URL.: http://ecsocman.hse.ru/

DONEeKTpOHHBIE  pecypchl  OUOIMOTEKH
MI'TY um. I'.1. HocoBa

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

9 MarepuajibHO-TEXHHYECKOE o0ecnedeHue TUCIUTITUHBI (MOIYJIs1)

Tun n Ha3BaHWE ayUTOPHUH

OcHalleHue ayuTopun

Y4eOHblE ayaUTOpPUM  JUIS
MIPOBEICHUS 3aHATHHA JICKIHOHHOTO

MynbTUMEANITHBIE CPEACTBA XPAHEHHUS, IEpEeJaul U
MpeICTaBICHHs] HHPOPMAIIIH.

THTIA

Y4eOHblE ayAUTOpPUM  JUIS
MIPOBEACHUS MPAKTUYECKHUX MynbTUMEANIHHBIE CPEACTBA XPAHEHUS, IepeIadn |
3aHATHH, TPYIITOBBIX W | IpejcTaBIeHus HHPOPMAIIHH.
WHAUBHUIYAIbHBIX KOHCYJbTAIIHA, KoMITIekC TeCTOBBIX 3aJaHUi JUIS  TIPOBEICHHS
TEKYIIETO KOHTPOJIS U | IPOMEXYTOUYHBIX U PYOSKHBIX KOHTPOJICH.
MPOMEKYTOYHOM aTTECTALINU

ITomemenust TS [Tepconanpubie KoMIbIoTEPHI ¢ TaketoM MS Office,
CaMOCTOSTEIBHOM paboThI | BBIXOAOM B MHTEpHET M C JOCTYNIOM B D3JICKTPOHHYIO
00yJaroImXxcst nH(pOpMaIMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCHUTETA

[Momenienus st XpaHSHUS U
PO (HUITAKTUIECKOTO
00CITy>)KMBaHUS y4eOHOTO
000pyI0OBaHUs

[lxaber s XpaHeHHUs y4eOHO-METOAMYECKOM
JOKYMEHTAIlMK, Yy4eOHOTO O0O0OpyIOBaHMS | Y4eOHO-
HaTJISHBIX TOCOOUH.
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