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1. Iesin ocBOeHUs1 y4eOHOM JMCIUIITTHHBI

Lenbro ocBOEHUS y9€OHOH TUCIMITIHNHEI «MaTtemaTHKa» sBiseTcs: OpMHUPOBaHUE Y
00yyaroImuxcst KOMIETEHIMIB COOTBETCTBUU C TPEOOBAHUSAMHU CAMOCTOSITEILHOTO
YTBEpKJIaeMOro 00pazoBaTeIbHOroO cTanaapTa Boiciero oopazosanus (CYOC) no
HaIpPaBJIEHUIO « DKOHOMHKA» U MPUOOpPETECHUE UMU:

- 3HaHUI OCHOB U3y4YaeMOH JUCIUILIMHBI 110 BCEM Pa3ieiaM IporpaMMel

- YMEHUH PUMEHATH TOTY4YEeHHBIC 3HAHUS ITPU TOCTPOCHUH MAaTEeMaTHUYECKUX MOJICIIEH,
CaMOCTOSATEJIBHO U3y4aTh M0/ PYKOBOJCTBOM IpenojaBaTess pa3aeibl AUCHUILINHBI,
npeHa3HAYCHHbIE I CAMOCTOATEIbHON PabOTHI..

- HAaBBIKAMH CAMOCTOSITEIIFHOTO PEUICHUS PA3IMIHBIMA MAaTEMaTHUYECKUMHU METOIaMH
IIOCTaBJIEHHBIX 3a/1a4.

2. MecTo yueOHO# qucuuminHbl B ctpykrype OII BO

VYyeOnas aucuurnHa "Matemaruka" oTHOcUTCs K 60Ky 1 "Iucuurmmuasl (Moaynn)" u
BXOJIMT B €r0 0a30BYIO YacTh.

3. Ilnanupyempble pe3yJbTaThbl 00y4eHHs 0 JUCHUIINHE (MOYJ/II0), COOTHECEHHbIE C
IUVIAHUPYEMBbIMHU pe3yJIbTATAMH OCBOECHHS 00pa30BaTeIbHOI MPOTrPaMMBbI

[Ipouiecc n3ydeHus JUCIMUILTAHBI HATIPABIICH HA (OPMUPOBAHUE CIICTYIOIINX
KOMIETEHIINH:

OIIK-3 CrniocobeH MpUMEeHSTh MaTEeMaTHUECKUI HHCTPYMEHTAPUIN TS pEIIeHUs
IPUKJIAJHBIX 33134

4. O01mast TpPyA0eMKOCTh JUCHUIJIMHBI COCTABJISIET
8 3aueTHBIX enquHUL (288 ak. 4.).
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHbIE TEXHOJIOTHHU, UCTIOIb3yeMbIe IPH 00yUEHHH 110 TUCIUTLTIHE
"MaremaTHKa", HalIpaBJIeHbl Ha PeaIH3alMi0 KOMIETEHTHOCTHOTO MOAX0/1a U IIMPOKOE
UCTIOJIB30BaHUE B YIEOHOM IPOIIECCEe AKTUBHBIX W MHTEPAKTHBHBIX ()OPM MPOBEICHUS 3aHATHH B
COYETaHHWU C BHEAYIUTOPHOU paboTOi ¢ 1enbio (OPMHUPOBAHUS M PA3BUTHS MTPOPECCHOHATBHBIX
HaBBIKOB CTyAeHTOB. [Ipy n3yuennn aucuumuinae! (0€3 AMCTAaHIIMOHHBIX TEXHOJIOTHIA)
HCIIOJIB3YIOTCS Cleytolre o0pa3oBaTenbHble TeXHOoIoruu: [IpodbaemHoe oOydeHue: co3ianme B
y4eOHOI eI TeTbHOCTH MPOOJIEMHBIX CUTYAIM U OpraHu3amys akTUBHONH CaMOCTOSTETbHON
JEeSITeTLHOCTH 00YUaIOMIMXCS IO UX Pa3pelIeHnIo, B pe3yJIbTaTe Yero MPOUCXOTUT TBOPUECKOE
OBJIaJICHNE 3HAHUSMH, YMECHUSMH, HABBIKAMH, Pa3BUBAIOTCS] MBICITUTEIILHBIC
crocoOHOCTH.JIEKITMOHHO-CeMMHAPCKO-3aueTHAas CUCTEMa: IPOBEICHUE JICKIMH, TPAaKTHYECKUX
3aHATHUH, 3a111Ta KOHTPOJIBHBIX PadOT, MpreM dKk3aMeHa. TH(opMaImOHHO-KOMMYHHKAIIHOHHbIE
TEXHOJIOTUH: paboTa ¢ 6a3aMH JaHHBIX, HH)OPMAIMOHHO-CIIPABOYHBIMH U TIOMCKOBBIMH
cucremamiu.lIpu peanu3zaiu HHTEPaAKTUBHBIX (POPM MPOBEIEHHS MTPAKTUYECKUX 3aHATHH
PUMEHSIOTCSI METOIBI: pEIIICHHE 33/1a4 B THAIOTOBOM PEXXHMeE (JTaHHBII METOT TIOAPOOHO
omucaH B (oHJe olleHOYHBIX cpencT). [Ipu peannzaim 00pa3oBaTENLHON TPOTPAMMBI C
PUMEHEHHUEM DJICKTPOHHOTO 00YyYEHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHUI
UCTIONB3YIOTCS HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOIOTHH:CHCTEMA TUCTAaHIIMOHHOTO
00yueHHs, BUACO-KOH(EPEHIIUs, CEPBUC AJISl POBEICHHSI BEOMHAPOB, MHTEPHET-PECYPCHI.
CamocrosiTenpHas paboTa CTyIeHTa OPTraHU30BaHa C UCTIOIB30BAHUEM TPATUIIMOHHBIX BUOB
pabOTHl M MHTEPAKTUBHBIX TEXHOJOTHHA. K TpaauimoHHBIM BUaM paboThl OTHOCATCS OTpadOTKa
TEOPETUYECKOT0 MaTepHasa 1o yaeOHbIM nocoousM. K MHTepakTUBHBIM TEXHOJIOTUSM
OTHOCHTCS OTPAaOOTKA OTAEIBHBIX TEM, HOATOTOBKA K TEKYIEMY KOHTPOJIIO U TIPOMEKYTOUHON




aTTeCTallUM BUHTEPAKTUBHOM PEKHUME, MHTEPAKTUBHBIE KOHCYJIBTALUU B PEKUME PEaTbHOIO
BPEMEHHU I10 CIIELUAIbHBIM TEXHOJIOTHSIM, OCHOBAHHBIM Ha KOJUIEKTUBHBIX CIIOCOOAX
CaMOCTOSITENILHOM paboThl cTyn1eHTOB. KoMITJIEKCHOE HCITI0JIb30BaHNE B yU€OHOM IIPOLIECCE BCEX
BBIIICYKa3aHHBIX TEXHOJIOIMH CTUMYJINPYET JIMYHOCTHYI0, HHTEJUIEKTYaIbHYO aKTHBHOCTD,
pa3BUBAET MO3HABATEIBHBIC MTPOIECCHI, CHOCOOCTBYIOT (POPMHUPOBAHUIO KOMIIETECHIIHIA,
KOTOPBIMHU JIOJKEH 00J1a1aTh Oy IyIinii BeIMYCKHUK. [Ipy U3yuyeHun NucuuIuInHbI
UCTIOJIb3YIOTCSl TEXHOJIOTUHU 3JIEKTPOHHOT0 00y4eHus (MH(OpMaIIMOHHbIE, HHTEPHET PECYPCHI,
BBIYUCIIUTENbHAS TEXHUKA) U, IPU HEOOXOTUMOCTH, AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTUH, PEaIr3yeMble B OCHOBHOM C IPUMEHEHHEM MH(DOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX CETEeH MPU OMOCPEOBAaHHOM (HA PACCTOSHUM) B3aUMOJICHCTBUU
00y4aroIerocs u nearorndeckiux paboOTHUKOB..

6. ConeprxaHue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aesiam)

PA3JIEJI 1
Pasnen 1. BBenenne B MaTeMaTUYECKAI aHAIN3

1.1.MHuoxectBa. Onepauuu Haj MHOXKeCTBaMH. YKCI0BbIE MHOXKECTBA. [ paHN MHOKECTB.
MmuoxectBa B R". Beinykiibie MHOKECTBA U X CBOWMCTBA.

1.2. @ynkuus. PynkunonanbHoe otHomenue. CoorserctBre. Criocoos! 3ananus. OCHOBHBIE
3eMeHTapHble QYHKIUH, UX CBOWCTBA U rpauKu.

1.3. Hucnossie nocnenoBarenbHOCT. [Ipenen uncioBoit nocienoBaTenbHOCTH. beckoHeuHO
MaJible 1 0eCKOHEUHO Ooubliue BeTMYUHbl. CBOMCTBA CXOAAIIUXCS MTOCIIE0BATEILHOCTEH.
1.4.IIpu3Haku cyiiecTBOBaHUS Npe/ieia MOHOTOHHON OrpaHUYEHHON NOCIIEA0BAaTENbHOCTH.
ITepBoIii 1 BTOpOIi 3aMeuarenbHbie npeaeinsl. Jlemma Kanropa.

1.5. lpenen ¢pynkuu B Touke. [Ipenen pyHkimn B 6eckoHeuHOCTH. [Ipenens MOHOTOHHBIX
byukuii. HempepbsiBHOCTD (yHKIIMI B TOUKe. HempepbIBHOCTh OCHOBHBIX 3JI€MEHTAPHBIX
¢yskuuid. Tunsl pa3pbIBOB.

1.6. CpaBHEeHHE O€CKOHEUHO MaJIBIX (DyHKITHM.

1.7.CBoiicTBa QyHKIIHIA, HEMPEPBIBHBIX HA OTPE3KE: OTPAHUYCHHOCTb, CYIIIECTBOBAHUE
HauOOJIBIIIEr0 U HAMMEHBIIIETO 3HAYSHH, CYIIECTBOBAHHE TPOMEKYTOUHBIX 3HAUCHUH.

BBIINNIOJTHCHHUEC KOHTpOHBHOﬁ pa6OTBI, MMPOXOKIACHUC DJICKTPOHHOTI'O TECTA, pCHICHUC 3a/1a1 Ha
MPAKTUYCCKOM 3aHATHU U OIIPOC, B MPOLCCCE PCIICHUA 3a/1a4, TCOPCTHUICCKOIr0 MaTcpuajia

PA3JIEJI 2
Paznen 2. luddepennuanpHoe ncunciaeHue GyHKIMA OJHOW MMEPEMEHHON

2.1. I[Ipou3BosHas PyHKLUH, €€ T€OMETPUUYECKHI CMBICI U CMBICIT B IPUKJIATHBIX 3a]1a4ax
(CKOPOCTH, TNIOTHOCTH). DMACTUIHOCTH (DYHKITHH.

2.2.IlpaBuna Hax0Xx1eHUs TPOU3BOAHOM. [Ipon3BoIHAS CTIOXKHOM 1 00paTHON (HYHKIMH.
JuddepenumpoBanue GpyHKINI, 3aJaHHBIX HESIBHO U MTAPAMETPUIECKH.

2.3. Tlonstue Gpynkuuu, guddepenuupyemoit B Touke. Juddepenuman GyHkumm u ero
r€OMETPUYECKUI CMBICIL.

2.4. ITpouzBonHble U 1uddepeHIranbl BEICIINX TOPSIKOB.

2.5. Teopembr ®epma, Posus, Jlarpanka. Komu, ux npumenenue. [Ipasuso Jlonurans.

2.6. Muorounen u gopmyna Teiinopa. [IpeacraBnenue GpyHkimii exp(x), sin(x), cos(x), 1m(1+x)
no ¢popmyne MakiopeHa.



BBIINNIOJTHCHHUEC KOHTpOJ’IBHOﬁ pa6OTBI, MPOXOKACHUC IJICKTPOHHOI'O TECTA, PCIICHUC 3a/1a1 Ha
MPAKTUYCCKOM 3aHATHHU U OIIPOC, B ITPOLCCCC pCHICHUSA 3a/1a4, TCOPCTUICCKOI'0 MaTCpHraia.

PA3JIEJI 3
Paznen 3. [lpumenenue auddepeHnnanbHOro HCYUCICHUS A UCCIeI0BaHus GYHKIUN U
MOCTPOCHUS UX TPaPUKOB

BBITIOJTHCHHEC KOHTpOJ’ILHOﬁ pa60TBI, MMPOXOKACHUC IJICKTPOHHOI'O TCCTA, PCIICHUC 3a/1a1 Ha
IMPAKTUYCCKOM 3aHATHU U OIIPOC, B ITPOLCCCE PCIICHHUA 3a4a4, TCOPECTHUICCKOr0 MaTcpuaia

3.1.Yci10BUsI MOHOTOHHOCTH (DYHKLMHU. DKCTPEMyMbl (YHKIIUH, HEOOXOMMOE YCIIOBHE.
JocraTounsie ycioBusi. OTbICKaHuEe HaHOOJIbIIEr0 M HAUMEHBLIETO 3HaUeHUH (QyHKIUHY,
TuddepeHIpyeMoil Ha OTpe3Ke.

3.2.MccnenoBanue BoiykiaocTy GyHKIUU. Touku neperuoda.

3.3. AcuMnTOTHl (QyHKIHH.

3.4.00m1as cxema uccieaoBaHus (QyHKLINU U IOCTPOEHUs ee rpaduka.

3.5.YpaBHeHue KacaTeIbHOM U HOPMaJH K INIOCKOW KpUBOM B IaHHOM TOUKE.

PA3JIEJI 4
Paznen 4. Heonpenenenusiii HHTErpa

4.1. IlepBooOpa3znas ¢pynkus. HeonpeneneHnslii uHTErpai u ero cBoiictsa. Tabnuna
WHTETPAJIOB.

4.2. MeTroasl MHTErPUPOBAaHU. 3aMEHA IEPEMEHHOM, HHTETPUPOBAHKE 110 YACTSIM.
WuTerpupoBanye paloHaIbHBIX BEIpAXXEHUH, TpUroHoMerpudecknx ¢pyHkuuit. [lonstue o
HeOepyluXcsl UHTerpaiax.

BBITNIOJIHEHHE KOHTPOJIBHON pabOTHI, MPOXOKIECHUE 3JIEKTPOHHOTO TECTA, pEIICHNE 3a/1a4 Ha
IIPAKTUYECKOM 3aHATUU U OIIPOC, B MPOLIECCE PEIIECHUS 3a/]a4, TEOPETUUECKOI0 MaTepraia

PA3JIEJL 5
Paznen 5. OnpeneneHHblil UHTErpan

5.1.3agauu, npuBOAIIKE K TOHATHIO ONIPEACICHHOTO HHTErpaa. OnpeneneHHbId HHTErpall, €ro
T€OMETPUUYECKUI CMBICII U CBOMCTBA.

5.2.®opmyna Hetotona-JleitoHuma.

5.3.3ameHa nepeMeHHON B ONPEEIIEHHOM UHTErpaje, UHTErPUPOBAHUE 110 YACTSM.

5.4. [IpunokeHus ONpeeTIeHHbIX HHTETPAJIOB.

5.5.Hecob6cTBennbie uHTErpansl. MHTErpupoBaHue HEOrpaHUUYEHHBIX (PYHKIMHA 1 IO
0ecKOHEeUHOMY NMpOoMexyTKy. HecoOcTBeHHBIE MHTErpalIbl OT MOJOKUTEIbHBIX (DYHKIMH.

5.6. /IBOiiHOM M TPOMHOM UHTETPAJIbl, UX CBOMCTBA. BrIunCieHNnEe KpaTHBIX UHTErPajIoB
MOBTOPHBIM MHTETPUPOBAHUEM.



BBITNIOJIHEHUE KOHTPOJIBHON pabOTHI, MPOXOKAECHUE 3JIEKTPOHHOTO TECTA, PEIICHNE 3a/a4 Ha
NPaKTUYECKOM 3aHATUU B IMAJIOTOBOM PEXHUME U OIPOC, B POIlecce pelIeHus 3a1ad,
TEOPETUYECKOI0 MaTepHuaia

PA3JIET 6
Pa3I[eJ'I 6 CDyHKI_[I/II/I HCCKOJIBKHUX NIEPEMCHHBIX

6.1.OyHKIUU HECKOJIBKUX MepeMeHHbIX. O0IacTh OnpeeaeHus, peiei, HeNPEPbIBHOCTD.
6.2.Yactuble npousBoanble. [lonublil nuddepenima, ero reomeTpudeckuii CMbICI, CBA3b C
YaCTHBIMU NPOU3BOAHBIMU, IPUMEHEHNE B PUOIMIKEHHBIX BHIUMCIICHUSIX.

6.3. YacTHble IPOU3BOJIHBIE U NOJHBIE AU(depeHIInabl BbIeBIIMX HopsakoB. HezaBucumoctsb
CMEIIaHHBIX IPOU3BOJIHBIX OT MopsaKa 1updepeHIUPOBaAHHUS.

6.4. IlponsBoaHas mo HanpaBiaeHuto. [ paueHT u ero cBorMcTBa

6.5. DKkcTpeMyMbl QYHKIUU HECKOJIBKUX NepeMeHHbIX. Heo0xoanMoe ycinoBue 3KCTpeMyMa.
Haubonbiiee u HauMeHblee 3Ha4eHNUs (QyHKLINUN B OTPAaHUYEHHON 3aMKHYTOH 00J1acTu.

6.6.Y cnoBHbIN 3KkcTpeMyM. MeTton MHO)uTenen Jlarpansxka.

BBITIOJTHCHHEC KOHTpOJ’ILHOﬁ pa60TBI, MPOXOKACHUC IJICKTPOHHOI'O TCCTA, PCIICHUC 3a/1a41 Ha
IMMPAKTUYCCKOM 3aHATHU B IUAJIOT'OBOM PEKUME U OIIPOC ,B MPOLECCE PCIICHHUA 3a4a4,
TCOPCTUYICCKOTO MaTCpHraJia

PA3JIEJT 7
Paznen 7. Psanpl

7.1. Hucnosoii psig u ero cxogumMocTs. Kputepuit Komm. Heo6xoaumoe ycnoBue CXo0quMOCTH.
CBolicTBa CXOASIINXCS PSAJOB.

7.2. llpu3Haku CXOAMMOCTH PSIOB C TIOJIOKUTEIBHBIMU WICHAMH: cpaBHeHUs, JlamamOepa,
Komm.

7.3. 3HaKonepeMeHHbIN , a0COJIFOTHO CXOASIIUICS, YCIOBHO CXOAMIIUICS psaibl. Teopema
Hupuxie. Teopema Pumana.

7.4. 3naxkouepenyromuiics psa. [Ipusnak JleiOnua.

7.5. @ynKumoHanbHbIH psa. O6nacts cxoqumocTt. Kpurepuii Komun paBHoMepHO#
cxoaumoctu. [Ipusnak Beliepmirpacca.

7.6. CBOlicTBa paBHOMEPHO CXOJALIMXCS PSIIOB.

7.7. Creniennbie psinbl. Teopema AGens. Paanyc cXoIuMOCTH U CTIOCOOBI €T0 OIMPEIeIICHHUS.
CBolicTBa CTENIEHHBIX PSI0B.

7.8. UnTerpupoBanue u nuddepeHupoBanne CTENEHHbBIX PSI0B.

7.9. Paap! Teitnopa n Makiopena. [Ipumenenue psaoB K IpUOIMKEHHBIM BBIYHCICHUSM.

BBITIOJTHCHHEC KOHTpOJ'ILHOﬁ paGOTH, MPOXOKACHUC IJICKTPOHHOT'O TCCTA, PCUICHUC 3a/1a41 Ha
MMPAKTUYCCKOM 3aHATHU B IUAJIOT'OBOM PEKUME U OIIPOC, B IMIPOLECCE PCIICHHUA 3a4a4,
TCOPCTUICCKOTO MaTCpHraia

PA3JIEJI 8
Paznen 8. O6bikHOBEeHHBIC MU (PEepeHIIMATbHBIE U Pa3HOCTHBIC YPaBHEHUS



8.1.Iuddepernmansabie ypaBHEHUS iepBoro mopsiaka. Oomee u yacTHOE pemeHus. HaganbpHbie
ycnoBus, 3aa4ya Komm. I'eoMeTpuyeckuii CMbIC ypaBHEHHS IEPBOTO MOPSIKA.

8.2. YpaBHEHHUs ¢ pa3AeAIOLIMMUCS IepeMEHHBIMU. JINHENHbIE ypaBHEHUS], OJTHOPOJHBIE U
HEOJTHOPOJHBIE.

8.3.luddepeHnmansabie ypaBHEHUS BTOPOTO nopsiaka. Teopema Komm o cyrecTBoBaHNN U
€IMHCTBEHHOCTH peuleHus (0e3 qokaszarenscTBa). 3agada Komm. Jluneiinble ypaBHeHus,
OJIHOPOJHBIE U HEOJAHOPOAHBIE. Y paBHEHUSI BTOPOTO MOPsIIKa C MOCTOSHHBIMU

K03 puLreHTaMu.

8.4. luddepenunanbHble ypaBHEHUS BbICIIUX MOPsIKOB. CrucTeMa ypaBHEHUI IEpBOTo
nopsiaka. Hopmanenas popma. Teopema u 3agaya Komm. JInneiiHble ypaBHEHHs n-ro mopsiaka ¢
MOCTOSIHHBIMU KO3 (hULIIEHTaMHU.

8.5. JIuneiinbie 0OBIKHOBEHHBIE PA3HOCTHBIE ypaBHEHUsA. CETKH U CETOUHbIE (DYyHKIIHH.
OnHOpOHBIE U HEOJHOPOIHBIE YPABHEHUS. Y PaBHEHHUS C IOCTOSTHHBIMU KO3 GUIIUEHTAMH.
CBolicTBa peleHui.

BBINOJIHEHHE KOHTPOJIBHON pabOThI, IPOXOXKAECHUE FIEKTPOHHOTO TECTA, PEIICHUE 3a/1a4 Ha
MIPAKTUYECKOM 3aHATUHU B AUAJIOTOBOM PEXKHUME U OIPOC, B IPOLECCE PEIICHU 3a/1ay,
TEOPETUYECKOr0 MaTepuaa

PA3IEJT 9

Jomyck Kk sK3aMeHy

3amura KOHTPOJIbHOM paboThI

PA3AEJ 10

Jomyck k sK3amMeny

9. tect KCP

DK3aMeH

DK3aMeH

PA3JIEJ 13
KonTtponsHas padora



