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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenmamMu ocBOoeHUS Y4ye€OHOM AMCHUILIMHBI (Monyisi) «MaremaTuyeckuit
aHaAJIN3» SIBISIOTCS:

- 3aKJiaJlka MaTeMaTH4ecKoro (QyHIaMeHTa KaK CpeAcTBa U3Y4YCHUS
OKPY>KaIOIlIeTo MUpa JJis YCIEIHOTO OCBOSHUS TUCIUILIINH €CTECTBEHHOHAYYHOTO
1 IPO(PeCCHOHATTEHOTO ITUKJIIOB;

- TOJIyYEHUE CTYJEHTaMH OCHOB TEOPETHYECKHX 3HAHUM U MPUKIAIHBIX
HaBBIKOB TPUMEHEHUSI MAaTEMaTUYECKUX METOJIOB U MOJIETICH;

- TIOJITOTOBKA K MCTOJIB30BAHHUIO ATUX METOJIOB IS Pa3pabOTKH ¥ IPUHSTHS
3¢ (PEeKTUBHBIX OPTAHU3AIMOHHBIX U YIIPABICHYECKUX PEIICHUN;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUSI U TIOBBIIICHHE OOIIEero YPOBHS
KyJbTYPBI CTYJCHTOB.

2. Ilnanupyemsbie pe3yibTaThl 00yYEHHS MO IUCHUILTMHE (MOIYIIIO).

[lepeyenr GopMHUpPYyEeMBIX pe3yJbTaTOB OCBOCHHSI 00Opa3oBaTEIbHOM
porpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUYeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-1 - CiocoOeH npuMEHATh €CTECTBEHHOHAYYHbIE U OOUIEMH)KEHEPHbIE
3HAHMS, METOAbl MATEMATUYECKOTO aHAIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAJIBHOTO UCCIIEI0BAaHUS B IPOPECCUOHATIBHON AESITENbHOCTH;

YK-1 - CrnocobeH oCylecTBIsATh MOUCK, KPUTUUYECKUN aHAIM3 U CUHTE3
UHpOpMaIH, IPUMEHATh CHCTEMHBIN MOXO0/ JIsl PEIICHNUs TOCTABICHHBIX 3a/1a4.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTatam
oOyyatoruiicst 0yier:

3HaTh:

OCHOBHBIE TIOHSITUSA, COJACPKAHUE YTBEPXKJACHUN U CICACTBUUA W3 HHX,
UCIIOIB3YEMBIX IS OOOCHOBAaHHS BBIOMpPAEMBIX MaTEMAaTHUYECKHUX METOJIOB
pelleHus 3a71a4 yIIPaBJICHUS.

YMmeTh:
HpI/IMCHSITB HOHy‘{eHHHe 3HAHUA 110 AUCHUIIIIMHC HpI/I aHaJIN3¢ CHOCO6OB
peIHeHI/ISI IIOCTABJICHHBIX 3ada4.

Baangern:

HaBBIKAMHM  PEIICHUS OCHOBHBIX 3aJlad  MaTeMaTHYECKOTO aHaJIN3a,
CIIOCOOHOCTBIO TIPOU3BOJUTH CAMOCTOSITENIBHBIA BBIOOP METOJOB M CIIOCOOOB
perieHusl.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEMKOCTh AMCIUIUIMHBI (MOIyJisg) coctaBmsier 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3ainyi 00pa30oBaTEIbHON MPOTPAaMMBbI HA MHBIX yCIIOBHUSX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KomnuectBo yacos

Tum yaeOHBIX 3aHATHI
Bcero | Cemectp Nel

KonrtaktHas paboTa mpu npoBeeHIH yUeOHBIX 3aHATHH (BCETO): 64 64
B tom uucne:

3aHATHUS JEKIIMOHHOTO THUIIA 32 32
3aHATUSA CEMUHApPCKOTO TUMA 32 32

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHbHOM pPabOTHI
oOyyarommxcsi, a Takke B (QopMe KOHTAKTHOH pabOThl OOydYarOUIUXCSA C
MeJaroru4ecKuMu pabOTHUKAMU U (MJIH) JTULAMU, IPUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, IPU NPOBEACHUU
IPOMEXKYTOUHOM aTrTecTaluu coctaBiseT 80 akaaeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHnu 0 UHAUBUAYATFHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHH, 00bEeM MUCIUIUIMHBI (MOIYs1) MOXKET ObITh peaiu30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENBHON padOThl 00yUaroIuxcs, a Takxke B popme
KOHTAKTHOU pabOThl 00YUYaIOIIUXCSl C MEJAarornuyeCKuMU pabOTHUKaMU U (UJIH)
JULAMH, MPUBJIEKAEMBIMU K peaiM3aluy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXKYTOYHOM aTTECTALINN.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Teopwus mpenemnos.

Onpenenenns. [Tonstue GpyHkunm u criocoOs! €€ 3amanus. YncnoBsle nocienoBaTeabHocTH. [Ipenen
nocienosarenbHocTH. OQHOCTOpOHHKE npenensl. [Ipesen MOHOTOHHON MOCIe0BaTENBHOCTU. TeopeMbl 0
npezenax. [lepBslil 1 BTopoi 3aMedaTeNbHbIN Npeien.

2 |Teopus npenemnos.

IIpuémer packprITHS HEeoNpenenéHHOCTeH. beckoHewHO Masble QyHKITNH. DKBHBAJICHTHOCTH OECKOHETHO

ManbIx GyHKIUH. [IprémMbl packpsITHS HEOIPEaeIEHHOCTEH.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

HenpepsiBHOCTH QyHKIINH.
Omnpenenenue npeaena pyHkuu. HenpepsiBable ¢pyHKIH. OCHOBHBIE TEOPEMBI O HEMPEPBHIBHBIX
¢yHkuax. M3o1upoBaHHbIe TOYKH pa3pbiBa U X KiIacCHU(pHUKAIHSL.

4 |IlpousBoansie U quddepeHnnans GyHKIUH.
ITonsiTue HpOH3BOﬂHOﬁ. HpOI/I?;BOﬂHa)I (byHKHI/II/I. HpaBI/IJ'Ia BBIYHCJICHUSA TPOU3BOAHBIX. HpOP[?:BO[[HafI
cnoxxnort ¢pynkumu. Juddepennman GyHKIHH.
5 |IlpousBoaubie u quddepeHIrans GyHKINH.
IIpasuno Jlomurans. @opmyna Teitmopa. DKCTpeMyM B HHTEPBAIBEI MOHOTOHHOCTH (DYHKITHH.
6 |[IpousBonnbie u quddepeHImansl GyHKIUH.
I/ICCHGI[OBaHI/Ie NOBCACHUS q)yHKIIHfI C IOMOLIbIO MPOU3BOAHBIX. BLIHyKJ'IOCTL, BOIHYTOCTb, TOUKH
neperM6a. AcCHMIOTOTHI U 06111351 CXEMa HUCCJICIOBaHUA (byHKHI/II/I.
7 |Ompenenenus nepBooOpa3HON (GYHKIIUU U HEONPEAeIEHHOTO HHTErpaa.
OCHOBHEBIEC CBOMCTBA HCOMNPCACIICHHOTO HHTCTpaIa. Ta6mz1ua OCHOBHBIX MHTCI'PAJIOB. HCHOCpCI[CTBeHHOG
HWHTCTPUPOBAHUC. MeTO,Z[ IIOACTAaHOBKH. MeTO,I[ HHTCTPUPOBAHUSA IO YACTAM.
8 |Pa3nokeHue panroHaIFHON (DYHKIUU Ha JIEMEHTApHBIE IPOOH, HHTETPUPOBAHHE
palroHaIBHBIX APOOEi.
9 |3amaum, MpUBOIAIINE K TIOHATHUIO OMPEEIEHHOTO UHTErpaa.
[lonsatue u cBoiCcTBa OMMPEACIICHHOI'O MHTEI'paJa. Brruucienue OIPCACIICHHOI'O UHTCIpaja.
10 |[ToHaTHE HECOOCTBEHHOTO MHTErpaa.
HpI/ISHaK CXOAUMOCTH HECOOCTBEHHBIX HWHTCIpaJIoB. Brranciaenue IJiomaau IIOCKHX (I)I/Il"yp
11 |[TonsiTue GyHKINN HECKOIBKHX MIEPEMEHHBIX.
O0macTh OIIpEACICHUS, NIPEACI U HCIPCPBIBHOCTH (l)yHK].[I/II/I HCECKOJIbKUX IIEPEMCHHBIX. HaXO)K,I[eHI/Ie
MNPpOU3BOAHBIX OT q)yHKL[I/II/I HCECKOJIbKUX NEPCMCHHBIX.
12 |O6uue cBenenus o nuddepeHuanIbHbIX YPaBHEHUAX (OCHOBHbIE MOHATHUS; 3a1a4H,
MPUBOJIAIINE K MMOHATHIO AU(]. ypaBHEHUN).
JuddepennunanbHbie ypaBHEHHS ¢ pa3JelSIIOIMMU repeMeHHbIMU. OiHOpoIHbIe AnddepeHInaIbHbIe
YpaBHEHHS.
13 |JIuneiinsie nuddepennnanbupie ypaBHeHUs. Y paBHeHHE bepHy .
14 |YucnoBoil psasl (OCHOBHBIE OHATHS, PSA TEOMETPUUECKON POrPeCcCHy, He0OOXOIUMBIN
MPU3HAK CXOAUMOCTH YHUCIOBOTO psi/ia, TAPMOHUYECKHUM psfI).
15 |I[Ipu3HaKU CXOAUMOCTH 3HAKOMOIOXKHUTEIbHBIX PSIIOB.
ITpusnak cpaBHeHus [IpusHax JJanambepa [Ipusnak Komm (paankaibHBIN, HHTETpaIbHBIN).
16 |Psimer @ypoe.
Pasnoxenne ¢pyHkuuu B psg Oypobe.
4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
i TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE
1 |Teopus npenenos.

Onpenenenns. [lorsiTre GyHKINU 1 ciocoOsI e€ 3amanus. YUCIOBEBIe TOCTIe10BaTeIbHOCTH. [Ipenen
nocienoBatenbHoCcTH. OIHOCTOpOHHNME Tpenensl. [Ipenen MOHOTOHHOW MOCIeI0BaTENEHOCTH. TeopeMbl o
npezenax. [lepBoiil 1 BTOpoit 3amMedaTenbHbIi peied.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Teopus npenenos.
ITpuémsl packpeiTus HeonpeaenéHHocTel. / beckoHeuno Manble QyHKIMU. DKBUBAICHTHOCTh OECKOHEUHO
ManbIX GyHKIuA. [Tpuémel packpbIThs HeonpeaeIEHHOCTEH.

3 |HenpepbIBHOCTH (hYHKITHH.
Omnpenenenne npeaena ¢pyHkuu. HenpepsiBable ¢pyHKIH. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX
¢ysxnusax. M3omnpoBaHHBIE TOUKK pa3phiBa M UX KiacCH(UKAIUS.
4 |[IpousBonHbIe U T GepeHIHaIb (YHKINH.
IMonsrue nponsBoxnoii. IIponsBognas ¢pynkunu. [IpaBmia BerYuCIeHUS MPON3BOAHBIX. [Ipon3BoHas
cinoxxuHort ¢pynkumu. Iuddepernman GyHKIHH.
5 |[IpousBonnbie u auddepeHImansl GyHKITHH.
[pasuio Jlommrans. ®opmyna Teinopa. DkcTpeMyM M HHTEpBaJIbl MOHOTOHHOCTH (DYHKIIHH.
6 |[IpousBoanbie u quddepeHImansl GyHKIUH.
HCCHG,I[OB&HI/Ie IIOBCACHUA q)yHKL[I/Iﬁ C IOMOLIBIO NIPOU3BOAHBIX. BBIHyKJ'IOCTL, BOIrHYTOCTb, TOUKH
neperH6a. ACUMITOTEI K O6H.[a$[ CXEeMa UCCIICAO0BaHUA (I)yHKL[I/II/I.
7 |Onpenenenus nepBooOpazHO QYHKIIMH U HEOTIPEIEICHHOTO HHTETpaja.
OCHOBHEBIEC CBOMCTBA HCOMNPCACIICHHOTO UHTCTpaIa. Ta6JII/IL[a OCHOBHBIX MHTCI'PAJIOB. HeHOCpCI[CTBeHHOG
HHTETrpUPOBAHUC. MCTOZ[ IOACTAaHOBKH. MCTO[[ HUHTETPUPOBAHUS 110 YaCTAM.
8 |Pa3noxxeHue panMoOHAIBHON (QYHKIIMH Ha 3JIEMEHTapHbIE IPOOU, HHTETPUPOBAHUE
paroHaIbHBIX IPOOEH.
9 |3amaum, MPUBOIAIINE K TIOHSATHIO OTIPECIICHHOTO HHTETpaa.
ITonsTre u cBolicTBa OIIPEACIICHHOI'O UHTErpaJa. Brrancnenue OIMIPCACIICHHOI'O UHTCIrpaa.
10 |IToHsiTHEe HECOOCTBEHHOTO MHTETpaIa.
HpI/ISHaK CXOAUMOCTH HECOOCTBEHHBIX HWHTCIpaJIoB. Brranciaenue IJiomaau IIOCKHX (I)I/Il"yp
11 |Ilonarue HyHKIUU HECKOTBKUX MEPEMEHHBIX.
O6uacTh onpeeneHus, Mpeae U HeMPEePhIBHOCTh (DYHKIIMK HECKOJIBKHUX MepeMeHHbIX. HaxoxaeHue
IMPOU3BOJHBIX OT (byHKI_II/II/I HECKOJIbKUX NIEPEMCHHBIX.
12 |O6mwue cBenenus o quddepeHNaTbHBIX YPaBHEHHUIX (OCHOBHBIE TIOHSTHS; 3a/1a4H,
MPUBOSAIINE K TTOHATHIO AU(. YpABHEHHI).
JuddepeHnnanbHpie ypaBHEHHS C pa3AesIOIUME epeMeHHbIME. OmHOpOoIHBIE MU depeHIHaTbHEIC
YpaBHEHHUS.
13 |JIuneiinsle nuddepennnanbrble ypaBHeHUs. Y paBHeHHe bepHymu.
14 |YucnoBoii psaasl (OCHOBHBIE TOHSTHS, PSA TEOMETPHUUECKON POrPECCHH, HE0OXOTUMBIi
MPU3HAK CXOAUMOCTH YHUCIOBOTO psi/ia, TAPMOHUYECKHUM psfI).
15 |[Ipu3HaKu CXOIMMOCTH 3HAKOTIOJIOKUTEIBHBIX PSIOB.
Ipm3nak cpaBaenus [IpusHak Janam6epa [Ipmsnak Komm (paankanbHbIN, HHTETPATbHBIN).
16 |Psimer @ypoe.
Paznoxxenne pyHkunu B psg Oypse.
4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.
Ne
Bun camocrositensHoi# paboTh
/T
1 |M3ydeHue neKIMOHHOTO MaTepuana. BelmoaHeHne nHANBUIyIBHOTO 3aaHUS IO TEME
«Ipenens».
2 |M3ydyenwue NeKIIMOHHOTO MaTepuaia. BeIMoTHEHNEe HHIUBUIYaIbHOTO 3a/IaHUs TI0 TEME

«IIponsBoaHas GyHKIMU OJHON MEPEMEHHOI».




Bun camocrosiTensHO#M paboThI

3 |M3yueHue neKIMOHHOTO MaTepuasa. BrIoHeHne HHANBHyIbHOTO 3a/IaHUS 110 TEME
«OnpeneneHHbld U HEONPEIETCHHBIM HHTETPATIBI».

4 |W3yueHue JEKIIMOHHOTO MaTepraia. BrIloHeHe WHANBUIYAIBHOTO 33aJaHHsI IT0 TEME
«JInddepeHnmanbabie ypaBHESHUS.

5 |I[loaroroBka K 3K3aMeHY.

IToaroroBka K MpOMEXYyTOYHOM aTTECTALIMH.

[TonroroBka K TeKyIieMy KOHTPOJIIO.

5. IlepeueHp wu3MaHMN, KOTOPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

rJ[\/ri bubnuorpaduueckoe onucanue Mecto nocryna

1 KoHCIeKT JeK1uii 110 BBICHIEH MaTeMaTUKE: MOJIHBIN Kype UTB YJIVIIC
J.T. IucsMmennbiii Kuura Alipuc-npecc , 2014 (Abonement OU)

2 Nuddepennmanpubie ypasaenus JI.I'. Xanunosa YaeOHoe http://ml.miit-ief.ru/
nocodue 2017

3 [Tpenenst u uncnosbie psaasl JI.I'. Xammiosa YaeoHoe http://ml.miit-ief.ru/
nocobue 2020

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HWCIIOJIL30BAThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

Nudopmanmonnsiii  mopran  HayuHas  snexkTtpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru)Equnas KOJUICKIIUS U (POBBIX
obpazoBarenbHbIXx  pecypcoB  (http://window.edu.ru)), (MSTeams)Hayuno-
texHuueckas ononuorexka PYT (MUUT) (http://library.miit.ru)

/. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS UCITUTIIIUHBI (MOIYJIs).

[Tporpammuoe obecneuenue.lIporpammuoe obecrieuenre He TpeOyeTcs.

8. OmnucaHue MarepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOM It
OCYILIECTBJICHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

Kommnsrotepsl UHTepakTuBHBIE JOCKUI [PpOEKTOPBHIDKPAHbI

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:



Dxk3ameH B 1 cemectpe.

10. OueHouHbIE MaTEPHAIIBI.

OuLeHOYHbIE MAaTEpHUAIIbI, IPUMEHSIEMBIE MPU MPOBEACHUHN MPOMEKYTOUHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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