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1. Hean, 3a7a4M ¥ IVIAHMPYEMbIe Pe3yaIbTaThl 00y4YeHHSI 110
AUCUMILIHHE

K ocHOBHBIM yensim OCBOCHUS AUCHUIUIMHBI «MaTeMaTHYeCKuil aHaau3y ClelyeT OTHe-
CTH:

- BOCIIUTaHHUE y CTYJIEHTOB 00IIIe MaTeMaTH4YEeCKOM KyJIbTYpHI;

- IPHOOpETEHUE CTYICHTAMH ITUPOKOTO KPyra MaTeMaTUIECKUX 3HAHWUH, YMCHHI U HABbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJIEHTOB K MHAYKTUBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsiay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYHUIINU;

- YMEHHE CTYICHTaMH Pa3BUBATh HABBIKU CAMOCTOSTEIHLHOTO M3YYCHHUSI YUeOHON U Hay4-
HOM JIUTEPATYPHI, COEPIKAIICH MAaTEMAaTHUYECKIE CBEJICHUS U PE3YNIbTATHI;

- IOJITOTOBKY CTYJICHTOB K JICITEIbHOCTH B COOTBETCTBUU C KBATU(UKAITMOHHON XapaKTe-
PHUCTUKOM OakaiaBpa 1o HaIlpaBJIEHUIO, B TOM YUCie (OPMUPOBAHNE YMEHUM UCTIOJIH30BATh OCBO-
€HHBbIE MAaTEMaTHYECKHUE METO bl B MPOGECCUOHAITBHON JIEATETbHOCTH.

- TIOATOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX LU (]-
POBOIl TypOYJIEHTHOCTH M BBICOKMX T€XHOJIOTHUYECKHX PHUCKOB COBPEMEHHOU HMHU(PPOBON IKOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOCHHS TUCIUIUIUHBI «MaTeMaTHueCKuil aHaIM3» CIeayeT OTHE-
CTH:

- OCBOGHHE CTYyJICHTAMHU OCHOBHBIX MOHSATHN, METO/IOB, (POPMUPYIOIMIKX OOIIYyI0 MaTeMa-
TUYECKYIO MOJITOTOBKY, HEOOXOAUMYIO JIJIsl YCTICIITHOTO PEIIeHUS MPUKIAIHBIX 33714,

- opMupoBaHue y cTyAieHTa TpeOyeMoro Habopa KOMIETEHITNH, COOTBETCTBYIOIIUX €TI0
HaIpaBJICHUIO TIOJITOTOBKH M 00ECIICYMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPYy/a.
OO6yuenue o AUCHHUIUIMHE «MaTeMaTHYECKU aHaIM3) HaIpaBjIeHo Ha (opmMupoBaHue y oOyda-
omuxcs cneayrmux kommneteHui B cootBeTcTBUU ¢ PI'OC 09.03.03 «IIpuxmannas uHbopma-

THKa», YTBEPKJICHHBIN TprKa3oM MuHHCTEpCcTBa 00pazoBaHus u Hayku Poccuiickoit deneparm
o1 19.09.2017 Ne 922.:

Koa v HamMeHoBaHMEe KOMIIETEHIINH NHankaTopbl 10CTUKEHHUS KOMIIe-
TeHIUH

OIIK-1. Cnocoben MPUMEHATH3HATB. MeTOoIbl MaTeMaTH4YeCKOr0 aHaJIn3a U
€CTECTBCHHOHAYYHbIE H  OOIIEHH)KCHEPHBIEMOICTUPOBAHMS, TEOPETUYECKOTO 4|
BHAHUS, METOJbl MaTeMAaTHYECKOIO aHajdu3a HPKCIEPHUMEHTAIBHOTO HCCIIEI0BaHUS B
MO/ICITUPOBAHUS, TEOPETHYECKOTO HNpoeCCHOHAIBHON ACATEIHBHOCTH.
PKCIIEPUMEHTAILHOTO HCCIIEN0BaHuUS BlYMerb. [IpuMEHSITh €CTECTBEHHOHAYYHBIC W
poheCcCHOHANTBHOM JIEATEILHOCTH. 00IIIEMH)KEHEPHBIC 3HAHUS.

Biagers. MeTtoaamMu MaTeEMaTHYECKOTO
aQHAJIM3a U MOJCIMPOBAHUS, TEOPETUUYECKOTO U
PKCIIEPUMEHTAIBHOTO MCCIIEOBAHUS.

OIIK-6. Crocoben aHAIM3UPOBATH H3HATD. MeTtoapl CHUCTEMHOTO aHanm3a,
pa3pabaThIBaTh OPTraHU3AIMOHHO-TEXHUYECKUEMATEMaTHUYECKOTO MOACIIMPOBAHUS, Pa3padOTKH]
M SKOHOMUYECKHE MPOUECChl C MPUMEHEHHUEMOPraHU3AIMOHHO-TEXHUUECKUX H
METOI0B CHCTEMHOT'O aHajgn3a MPKOHOMHUYECKHUX MPOLECCHI.

MaTeMaTHYE€CKOTO MOJIETUPOBAHMUS. YMeTh. AHanu3npoBaTh, MOJIEJIUPOBATH.,|
pa3pabaThiBaTh OPraHU3AIIMOHHO-TEXHUYECKHUE
1 SKOHOMUYECKHUE MTPOLIECCHI.

Baaners: HaBbikamu aHanm3za, pa3paOoTky|

OPraHU3allMOHHOTCXHUYCCKUX b4l
OKOHOMUYCCKUX IIPOLCCChI € TNPHUMCHCHUCM
MCTOJ0B CHUCTCMHOT'O aHajIn3a b4l

MAaTCMATUYICCKOTO MOACITIMPOBAHUS.
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2. MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM POrpaMMbl

JlucuuiuinHa OTHOCUTCA K 00s13aTenibHOM yacT O10ka b1: Monyns «MaremaTruyeckue u ecre-
CTBEHHO-HAy4YHbI€ JUCLIUILIIUHBD).
Jucnunnuna 6a3upyercs Ha CIeayIolIeH, MpOHIeHHON TUCIUTIIINHE:

- IMHeHHas anreopa.
Jucnunnuza «MaTteMaTH4ecKuii aHaJIA3» JJOTUYECKH CBS3aHa C MOCIEAYOIUMHA TUCHUTIIIMHAMU:
B ocHoBHOI "yacTu:

. JluckpeTHas MaTeMaTHKa;
B gactu, popmupyemoii yaacTHIKaM#u 00pa30BaTEIbHBIX OTHOIICHUI:
. OCHOBBI TPOrPaMMHUPOBAHNS;
. ANTOPUTMBI U CTPYKTYpBI JAHHBIX;
. MareMaTtnueckre METOIbI aHAJIN3a JaHHBIX.
3. CTpyKTypa u coaepkaHue IUCHUILIHHBI

OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aUeTHbIE eTMHUIIB - 144 yaca.

3.1. Buasbl yue6HO# padoThl U TPY10€MKOCTh

. KouanuectBo
n/n Buj yueOHoii padoThI 4ACOB Cemecrtp 2
AyauTOpHbIE 3aHATHS 20 20
B toMm uucne:
Jlexun 8 8
1.
CeMmuHapCKue/PAaKTUUECKHUE 3aHATHS 12 12
2.
JlaGopatopHble 3aHATHS - -
CamocrosiTeJibHasi padoTa 124 124
IIpomeskyTouHast aTTecTALMS
3K3aMeH 2 2
Hroro 144 144




3.2. TemaTruuyeckuii NJjiaH U3y4eHHs TUCIUNIHHBI

Pa3zmemén B npunoxkenun 1 x pabodeit mporpamme.

3.3.  Conep:xkaHue pa3aejioB JUCHUILIMHBI

BBenenune

[Ipeamer, 3agaun 1 coaepxanre TUCIUTUIMHBL. OCHOBHBIE 3TAIMbl PA3BUTHS TUCIUILTAHBI.
CrtpykTypa Kypca, €ro MecTo U poJib B MOATOTOBKE OaKanaBpa, CBsA3b C IPYrUMU TUCHUTIIIHHAMU.

Paznea 1. IuddepenuuanbHoe ncunciaeHue GyHKuuii oHOH nepeMeHHOM

Tema 1. Yucnosas nociienoBaTenbHOCTh. [Ipenen 4ncioBoi Mocae0BaTeIbHOCTH U €T0
cBoiictBa. ®ynknus. [loctpoenue rpadpukoB ¢pynkuuii. [lpenen pynkinuu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBoiil u BTopoii 3ameuaTenbHble npeenbl. CpaBHEHHE OECKOHEUHO MajlbIX
1 OECKOHEYHO OOJIBIIUX BETUYHH. DKBUBAJICHTHBIE OCCKOHEYHO MAJIbIE BEJIMUUHBI.

Tema 2. HenpepbIBHOCTh PYHKIIMI B TOUKE M HAa MPOMEXYTKe, TOUKH pa3pbiBa QyHKIUY,
ux kiaccupukanusa. ACUMOTOTHI rpaguka GyHKINH, UX Ki1acCU(pUKALKA.

Tema 3. [IpousBoanas ¢pyHkuuu. ['eomerpuueckuil 1 GU3MUECKUN CMBICT POU3BOIHOM.
[TpaBuna muddepenurpoBanust 1 GOPMYIIBI BBIYUCICHUS MTPOU3BOIHBIX. TabsMIIa MpOU3BOIHBIX
OCHOBHBIX 2JIEMEHTapHbIX (PyHKIMNA. Boruricienue nmpou3BoaHbIX (GYHKIUH, 3aJaHHBIX pa3Iny-
HBIM 00pa3om.

Huddepenunan. [IpousBoausie u auddepeHuans BeICUX NopsakoB. [IpubamkeHHbIe
BBIYUCIICHUS C TIOMOIIBI0 MU PepeHITraioB.

Tema 4. IlpaBuno Jlonutans. ®opmyna Teinopa. PackpsiTiie HEONIpEaEIEHHOCTEN pa3-
JTUYHOTO THMa. Pa3nokeHne OCHOBHBIX 3JIeMEHTapHBIX (GyHKIUM 110 opmyne Teimopa. [Tpubnu-
YKEHHBIE BBIYUCIICHUS ¢ TOMOIIBIO hopmyitbl Telnopa.

Tema 5. OcHoBHBIE TeopeMbl TudPepeHInATEHOTO UCUnCIeHUs . MOHOTOHHOCTh (hyHK-
1My, SKkcTpeMymbl HeoOxoaumble U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO 3KCTpe-
myma. MccnenoBanue BeIMyKIIOCTH Tpaduka hyHKun. Touku nepernda rpaduka GyHKITUH.

OO6mas cxema uccieoBaHus (PYHKIUU U TocTpoeHus ee rpaduxa. CoiicTBa (pyHKIMIA,
HEenpephIBHBIX Ha oTpe3ke. Hanbompliee n HaMeHbllee 3Ha4eHUs (PYHKIIUU Ha OTpE3Ke.

Pasznen 2. Inddepennuanbuoe ucuncienne GyHKIUil HECKOJbKUX MePeMeHHbIX

Tema 1. OyHKIIMU HECKOJBKUX MEPEMEHHbIX. JINHUU U MOBEPXHOCTH YpOBHs. YacTHbIE
npousBoHbie. [lonubiit muddepennnan. [IpousBoaHbie CIOKHON (PYHKIIMM HECKOJIBKUX Tepe-
MeHHBIX. YacTHbIe mpou3BoAHbIe U quddepeHnanbl BplcInX nopsakos. Teopema IIBapiia.

Tema 2. [IpousBoanas no Hanpasienuto. [ paauent. Kacarensnas k kpuBoit. KacarenbHast
IJIOCKOCTh U HOpMalb K moBepxHocTH. @opmyna Teitnopa. DkcTpeMyM (YHKIMH HECKOJIBKHX
nepeMeHHbIX. HeoOxoqumbie U 10CTaTOYHBIE YCIOBHSI SKCTPEMYyMA.

Pa3znea 3. UnTerpanbHoe ucumncjieHue

Tema 1. [lepBooOpa3Has. Teopema cyiiecTBOBaHUS HEONpeaeiIeHHoro uHrerpaia. He-
OTIpe/IeNIeHHbI MHTETrpall U ero cBoicTBa. Tabiuiia MHTErpajioB OT OCHOBHBIX 3J€MEHTapHBIX
¢yHKIMA. MeTo1 HeoCpeICTBEHHOTO HMHTETPUPOBAHHUS.

MeToabl UHTETPUPOBAHUS C OMOIIBIO 3aMEHBI IEPEMEHHOM, 10ABEICHUEM 1101 3HaK AuddepeH-
nuana. MeTo MHTErpupoOBaHUs 110 YaCTSM.

WHTerpupoBanue paroHalIbHBIX Jpo0Oei, HHTErpupOBaHUE HEKOTOPBIX BUIOB UPPAIMOHATIBHBIX
Y TPUTOHOMETPUYECKUX (PYHKIIHMA.



Tema 2. 3agauu, NpuBOASILKE K OHITUIO ONIPEIEIEHHOT0 HHTErpaia. OnpeeeHHbIH
MHTETrpaJl, €ro CBOMCTBA. Y CIOBUS UHTEIPUPYEMOCTH. VIHTErpail ¢ nepeMEeHHbIM PEIeIOM UHTE-
rpupoBanus. Popmyna Herorona — Jleiibuuna. 3aMeHa nmepeMeHHO! B OIpeIeIEeHHOM HHTErpaie.

[IpuiioxxeHust onpeesIeHHOro UHTErpaia B FTeOMETPUU U MEXaHUKE (BBIYMCIEHUE TIONIA-
Jel TUIOCKUX (DUTYp, JUTMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHbIE HHTErPaAJIbl IEPBOIO U BTOPOIO poJia (110 OECKOHEYHOMY ITpoMe-
KYTKY, OT HEOTpaHHYEHHBIX (DYHKINH Ha KOHEYHOM MTPOMEKYTKE), HX CBOMCTBA.

Tema 4. 3agauu, npuBoAsIINE K KPaTHBIM UHTErpajiaM. J|BOHON U TPOIHON MHTETpaIbl,
nx cBoycTBa. [IpaBuia BeIUMCIEHUS JBOMHBIX HHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKUX 3AHATHI MO TUCHHUIIMHE
«MareMaTHYeCKHU aHAJIN3)»

Ne Tema 3ausarTus

1 Paznes 1. DiieMeHTHI MaTeMATH4Y€CKOI0 aHAJIN3A.

Yucnosas nocienoBarenbHOCTh. [Ipenen 4ucinoBol nociaeqoBaTENbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexoaa. Oyukmus. [Ipexen dyakumuu. Teopemsl o ipene-
nax ¢yHkuuu. IlepBbiit 1 BTOpo# 3aMedaTesbHble TPEIebl.

2 CpaBHeHHEe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BETMYHUH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJible BEJINYUHBI.

PackpsITre HEONTpeEeIEHHOCTEN PA3IIMYHOTO TUIIA

4 HenpepriBHOCTH (DyHKITHI B TOUKE U Ha TpoMexyTke. OHOCTOpOHHME TIpeienbl. TouKu
paspsiBa QyHKIuu. [IpumMeps! penienus 3agau

5 [TpousBomnas pynkuun. [IpaBmna nuddepennupoBanns U GOpMYIIbI BEIYUCICHHS TPO-
n3BOAHBIX. TexHuka nuddepeHunpoBanms

6 JuddepenumpoBanne o0paTHbIX QPyHKIMH, GYHKIINNA, 3aIaHHBIX HESIBHO, ITApaMeTprye-
cku, Jorapudmmuueckoe nuddepeHnrpoBanme

7 Judbdepennnan. ['eomerpudeckuii cMmbicn nuddepennnana. [Ipoussoansie u quddepen-
1[MaJIbl BRICIIUX NOPsAKOB. [IpuOirkeHHbIe BHIYUCICHHS C TOMOIIBI0 TG (hepeHIInaIoB.
8 [IpaBuno Jlonurans. ®opmyna Telnopa. PackpbiTie HEONpeneIeHHOCTEN Pa3IMYHOTO
tuna. Pa3noxeHusi OCHOBHBIX 3J1eMEeHTapHBIX GYHKIMI o hopmyne MakiopeHa.

9 [TpubnmkeHHbIe BBIYUCICHUS € TOMOIIBIO popmysibl Teitiopa.

10 | [TomHoe uccnenoBanue GyHKIUNA U TocTpoeHue rpadukos. [Ipumepsl

11 | [MomHoe uccnenoBanue GyHKIUN U TOcTpoeHue rpadukos. [Ipumeps! (IpoospKeHne)
CamocTtosarenbHas pabota Nel Ha cemuHape 1o GyHKIHSIM OJJHOU NEPEMEHHOM

12 | Pa3nen 2. ®yHKINHU HECKOJIBKUX MepeMeHHbIX. JINHIYN U TOBEPXHOCTH ypoBHs. Yact-
HbIe POU3BOIHBIE U JuddepeHInan nepBoro nopsIKa.

13 | [onnuwii muddepenman. [IpousBoaupie cnoxHON GyHKuu. [IponsBoaHas GyHKIUH,
3aJlaHHOM HesiBHO. YacTHbIe nMpou3BoAHbIE U MU depeHInaIbl BRICIIUX TopsaaKoB. Teo-
pema IIIBapria.

14 | IlpousBoaHas Mo HampaBlIeHUIO. ['paneHT.

15 | DkcTpeMyM QYHKIIMM HECKOJIBKHMX NepeMeHHbIX. HeoOXomumble 1 JOCTaTOUYHbIE YCIOBUS
IKCTpPEMYMa.

16 | CamocrosiTesibHasi padoTa Ne 2 Ha ceMuHape 10 (PYHKIUSIM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3zgen 3. UuTerpajibHoOe HCUMCIEHHE

IlepBooOpa3nas. HeonpeaeneHHbIN HHTETpal U ero cBoiicTBa. MeTo 1 HeoCpeICTBEH -
HOT'O UHTETPUPOBAHUSIL.

18 | MHTerpupoBaHue ¢ MOMONIBIO 3aMEHBI IEPEMEHHOI, OBEICHUEM T10]] 3HAK AupPepeH-
nuana. MeTos1 MHTErpupoBaHus 10 YacTIM

w
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WuTerpupoBanue parroHalIbHBIX Jpo0ei, HHTETpUPOBaHNE HEKOTOPHIX BUIOB UPPALIHO-
HAJIBHBIX (QYHKITHI

20 | MHTerpupoBaHre TPUTOHOMETPUIECKUX ()YHKITHIA.

21 | BorluncieHnue onpeaesieHHbIX HHTEerpasioB 1o ¢popmyne Heiotona-JleiiOnuna. 3amena me-
pPEMEHHON U UHTETPUPOBAHUE I10 YACTSAM B OIPEAEICHHOM UHTETpaIe.

22 | IlpuoxeHus ONpeAeICHHOTO HHTETpajla B TEOMETPHH U MEXaHHUKe (BBIUMCICHHE TUIOIIA-
Jei TUTOCKUX (DUTYp, ITHHBI KPUBOH).

23 | IlpuiioskeHHs ONPEACTICHHOrO HHTErpaia B FCOMETPUU M MEXaHUKE (BBIUMCIICHUE 00be-
MOB, TIJIOIIAJIEH TOBEPXHOCTH).

24 | HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO POJIA, UX BHIYUCIICHUE.

25 | 3amaum, NpUBOAAIINE K KPATHBIM MHTETpajaM. BeraucieHne JBOWHBIX HHTETPAJIOB CBE-
JICHHEM K MOBTOPHBIM. 3a/1a4il Ha U3MEHEHHE NOpAAKa HHTETPUPOBAHUS B IBOWHOM HH-
Terpae

26 | 'eomeTrpudeckne U GpU3MUECKUE MPUIIOKEHHS KPATHBIX HHTETPAJIOB, IPHUMEPHI BBIYHCIIE-
HUSI.

27 | KoHTpoJIbHOE TECTHPOBAHHE IO KypCYy.

4, YueOHO-MeTOAMYECKOEe 1 HH(OPMALIMOHHOE O0ecIeYeHue

4.1. HopmaruBHbie 10kyMeHTHI 1 'OCTbI

®enepanbHblil 3ak0H OT 29 nexadps 2012 rona Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny» (C IBMEHEHUSIMU U JIOTIOJTHCHHUSIMU ) ;

®denepanbHbIN TOCYIapCTBEHHBINH 00pa30BaTebHBIN CTAaHIAPT BHICIIEr0 00pa3oBaHus - Oa-
KayiaBpuart 1o HampasiaeHuto noarotosku 09.03.03 «Ilpuknaanas nHboOpMaTHKa», YTBEP-
YKJICHHBIN MprukazoM MuHucTepcTBa oObpazoBanus u Hayku Poccuiickoit deneparuu ot
19.09.2017 Ne 922

[Tpuka3z MunucrepcTBa obpazoBanus 1 Hayku PD ot 05 ampens 2017 . Ne 301 «O6 yrBep-
xaenuu [lopska opraHu3auy U OCyIIECTBICHUSI 00pa30BaTeNbHOM IEATEIBHOCTH 10 00pa-
30BaTeIbHBIM MTPOrpaMMaM BBICIIEr0 00pa30oBaHUs — IporpaMMaM OakajiaBpuaTa, mporpam-
MaM CHeHaIUTEeTa, IPOrpaMMaM MarucTpaTyphl;

[Topsinox mpoBeaeHMs TOCYAapCTBEHHOM UTOTOBOM aTTECTAllMK MO0 00pa30BaTEIbHBIM IIPO-
rpaMMaM BbICIIEro 00pa3oBaHUs — MIporpaMMaM OakajiaBpuara, porpaMMaM CrerrainTeTa
Y IIporpaMMaM MarucTpaTypbl, YTBEPKICHHBIN MTprKazoM MuHoOpHayku Poccuu ot 29
nronsg 2015 r. Ne 636;

[TonoxeHue o MpakTUYECKOM MOATOTOBKE 00YyUaIOIIUXCSI, YTBEPKACHHOE TPUKa3oM MUHH-
CTepCTBa HAyKH U BbIcIiero oopa3zoBanus Poccuiickoit denepauuu 1 MuHHCTEpCTBA MPO-
ceemenus Poccuiickoit deaeparuu ot 5 aBrycta 2020 r. Ne 885/390;

YcTaB 1 ToKanbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO MOJIUTEXA

Ob6nactu npodeccHoHaIbHON ASSITETbHOCTU U cdepbl MpoheCCHOHATBLHOM NesITeNbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBILIKE IIpOTpamMMy OakanaBpuata (J1ajee - BEITYCKHUKH), MOTYT
OCYILIECTBISATH IPO(ECCHOHATBHYIO e TENbHOCTD:

06 Ces13b, MHPOPMAITMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B c(hepe MPOEeKTHPOBa-
HUS, pa3pabOTKH, BHEJPEHUS U IKCIUTYaTalluy CPEJICTB BEIYUCIUTENFHON TEXHUKH U UHDOP-
MAaIlMOHHBIX CUCTEM, YIPABICHUS UX KUZHEHHBIM ITUKIIOM)

AxanemMudeckuil yueOHbI 1maaH no HanpasieHuto moarotoku: 09.03.03 IIpuknaanas uH-
¢dopmatuka. [Tpoduns: MHPOpMaMOHHBIE TEXHOJIOTUU yIpaBieHHus 6u3HecoM. Popma 00y-
yeHust — ouHasi. 2023.

Martpuna pacnpeaeneHus: KOMIETeHINH




4.2. OcHoBHasi JuTEpaTypa

1. ®uxrenromnsir .M. OCHOBBI MATEMaTHYECKOTO aHAIM3a: YI4eOHUK [Tt BY30B, 15-¢ U3,
crep. CIIO, Jlans. 2023. Yacts 1. 444 c.

2. @uxtenroubil [.M. OCHOBBI MATEMATHUUYECKOTO aHANIM3A: YICOHUK JJis BY30B, 14-¢ u3j.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpseues JI.JI. Kpatkuit kypc matemarnueckoro ananusza. T.1. Jluddepennumansuoe n uH-
TerpajibHOE UCUUCIECHUs QYHKIUI OqHOW nepeMeHHoU. Panpl: YueOHuk [DnekTpoHHbIN pe-
cypc]: yuae0. - DnekTpoH. naH. - Mocksa: ®usmatiut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpaHa. ]

4.3. JlonmoJHUTeJbLHAS JUTEpPATypa

1. Tluckynos H. C. ludpdepennunanbHoe U UHTETpaIbHOE UCUYUCIEHUS Ui BTY30B. B 2-Xx To-
Max. M.: MuaTerpai - I[Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yb6kos B.T'., JIsxoBckuii B.A., Mapteiaenko A.W., Munocrnes B.b., [Tymkaps E.A. Kypc ma-
TEMATUKH T TEXHUYSCKUX BBICIINX yueOHBIX 3aBeAcHuid. Yactu 1-4. M.: MTTI1Y, 2012.400

IK3.
3. Kparkwii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIA pecypc]: y4ebd. - DIIeKTpOH. JaH. -
MockBa:  JlamxkoB wu K, 2017. - 510 c¢. [Pexumm  pmocryma: URL:

https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.]

4. byrpos f.C., Hukonbckuit C.M. Briciias MmaremMaTrka: y4eOHUK 1715 By30B B 3-X TomMax. M.:
Hpoda, 2009.

5. HurerpanbHoe ucuncieHne GyHKIMN OJHOW U HECKOJBKUX MEPEMEHHBIX. Teopusl MmoJist: Me-
TOAMYECKUE YKa3aHWs U BapUaHTHI pacueTHO-Tpaduueckux padot // boagynoB M.A., bopo-
muHa C.U., [Tokazee B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematnyeckuii ananu3. Teopus npenenoB u quddepeHnaaIbHOe UCUUCISHNE: OCHOBHBIC
MOJIOXKEHUS TEOPHH, METOIMUECKUE YKA3aHHUS M BapUaHThI pacueTHO-Tpaduueckux padot //
boaynos M.A., bopoauna C.U., KopotrkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMN»,
20009.

4.4, DjaeKTpoHHbIE 00pa3oBaTebHbIE Pecypchl

[IpoBenenue 3aHATUI U aTTECTAlMi BO3MOKHO B AUCTAaHIIMOHHOM (popmarte ¢ MPpUMEHEHHEM CH-
cTeMbl aucTaHIimoHHoro ooyuyenus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoii «MaTeMaTrka» 3JIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo BceM pazmenam
MIPOrPaMMBI:

DJIeMEHTBI MAaTEeMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJinu3a
HuTerpaabHOE HCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMI 0THOM TepeMEeHHON
Huddepennuansuoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (PyHKIUH HECKOJIbKUX Tie-
PEMEHHBIX

JononauTenbHble TIaBel Mate- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTU4YE€CKOI'O aHaJIn3a

Pazpabotannsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinok npoBeieHus: paboT B TUCTAHIIMOHHOM (popMare yCTaHABIMBAETCS OT/EIBHBIMU PacIio-
PSDKEHUSIMU TIPOPEKTOpa Mo ydeOHOM paboTe W/HUii LHEHTPOM y4eOHO-MEeTOANYECKO paboThI.


https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592

Ka)K[[BIﬁ CTyI[CHT 06CCHC'-ICH I/IHI[I/IBI/II[yaJILHBIM HeOFpaHI/I‘IeHHbIM IIOCTYHOM K 3HeKTpOHHOI71
OUOIMOTEKE MOCKOBCKOTO TIOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHuTepHeT-pecypchl BKIOYAIOT y4eOHO-METOIMUECKUE MaTEPUaIbl B 3JIEKTPOHHOM BH/E, TIPE-
CTaBJICHHBIE Ha caiite mospolytech.ru B pazaene: «l{eHTp MareMaTH4ecKoro oopa3oBaHUs
(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3Hpie yaeOHO-MeTOIUUECKHE U HH(POPMAITMOHHBIE MaTepUaIbl IPEICTABJICHBI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HH(GOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTu «VIHTepHeT» 11t OCBOEHUS
JMCHMILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuneH3nOHHOE U CBOOOHO PacNpoCcTPaHsieMoe MPOrpaMMHOe

ob0ecreueHue

Ne| Hammenomanme | Paspabotuuk I[1O | JoctynHocts (- | Ccbuika Ha Enunblii peectp
(mpaBooGmana- [IEH3UOHHOE, CBO- | POCCHUMCKUX MPOTPAMM JIJIst

TeJb) 60HO pacmpo- OBM u BJ] (npu Hanuyum)

CTpaHsIEMOE)
1 | Astra Linux [ OOO JInnensnoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36

2 | MoitOduc OO0 "HOBBIE JIueH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'U" 75

4.6. CoBpeMeHHbIe IpodeccHOHATBHBbIE 0a3bl JAHHBIX U MHGPOPMALIMOH-
Hble CTIPABOYHbIE CHCTEMBbI

Ilepeuens pecypcoB cern UHTEepHeT, JOCTYNHBIX AJI5l OCBOEHHUS TUCIUIIUHBI:

HaumenoBanue Ccblika Ha pecypc

HocTynHocTh

HNudopmMannoHHO-CIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

Hocrtynna B cetn UH-
TepHeT 0e3 orpaHnye-
HUM

Wudopmanmonusie pecypesl Cetu

Koncynprantliroc

http:// www.consultant.ru

HoctynHo
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

[Topran ®enepanbHbIX rocynap-
CTBCHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. HocrtymHo
JApTOB BBHICIIETO 00pa30BaHuUs

3JIeKTp0HHO-6H6J'[I/IOTe‘lHBIe CUCTECMBbI

Jlanp https://e.lanbook.com/ JHocrynHa B cetn UH-
TEepHET Oe3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | Hoctynna B cetun HUn-
ru/ TepHET 0e3 orpaHnye-

HUH

IMpodeccuonanbubie 6a3bl JAHHBIX

ba3a naHHBIX HAYyYHOU AJIEKTPOH- http://wwwe.elibrary.ru HocrtynHo
HOM OMOIMoTeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJjiMTeMaTuieckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (OudbmmomMmerpu-
yeckas) 6a3za JaHHBIX

5. MarepuajJibHO-TeXHHYECKOe o0ecneyeHne TUCIUTTHHbI

MarepuanbHO — TEXHUYECKasi 0a3a yHUBEPCUTETa 00ECIICUNBAET MPOBEJCHNE BCEX BUIOB
3aHSATHUH, IPETYCMOTPEHHBIX YUCOHBIM IIAHOM, U COOTBETCTBYET JACHCTBYIOIIUM CAHUTAPHBIM H
MIPOTHBOIIOYKAPHBIM MIPABUIIAM U HOPMaM.

Kadenpa «MaremaTrka» He pacroyiaraeT COOCTBEHHBIM ayJMTOPHBIM (DOHIOM U MCIIOJIb-
3yeT yuyeOHbIe ayTuTOPHH 13 0011ero (hoHIa YHUBEPCUTETA.

[Tpu HE0OXOAMMOCTH JIJISl IPOBEIICHHUSI UHTEPAKTHBHBIX MTPAKTUYCCKHUX 3aHITUN UCIIOb3Y-
IOTCSI KOMITBIOTEPHBIC KJIACCHl YHHBEPCHUTETA.

6. MeToanueckue peKOMeH AU

6.1. MeroanuecKue peKOMeHIAUM JJIs TPenogaBaTesis
10 OPraHu3anuu 00y4eHust

[Ipex e Bcero, cneayer oOpaTuTh BHUMaHUE CTYJCHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
YaeMblii UMU MaTepual He TpeOyeT KaKoi-TuOo crieuanbHON (JIOMOTHUTENBHOM) MOATOTOBKH U
BIIOJTHE MOKET OBITh YCIEIIHO U3YUeH, €CIIU CTYACHTHI OYAYT MOCeaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHATH JOMAIITHUE 33JIaHUS U TT0JIb30BaThCS (TIPU HEOOXOIUMOCTH ) CUCTEMOM TIIAHOBBIX KOH-
CyJAbTalluid B TEYEHHE KaXKJIOTO cemecTpa. Bomenmme B Kypc mMaTaHalid3a pas/eibl SBISIFOTCS
KJIACCUYECKUMH, B TO K€ BPEMsI OHU TPAKTUYECKN OPUEHTHUPOBAHBI, TaK KaK UMEIOT IIUPOKOE pac-
MPOCTPAHEHUE JIsl PELICHUsI Pa3HOTO PoJia 3a7a4y BHYTPH CaMOM MAaTEMAaTUKHU U MPUKIIATHBIX 3a-
nad. MIx ocBoeHHE MOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOHUTH
YCTHYIO U MUCbMEHHYIO peyb, YCIENIHO MPUMEHITh HAKOTUICHHBIC 3HAHMSI B TIPO(ECCHOHATBHOM
NEeSTENBHOCTH.
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Heo0xoanMo ¢ camoro Havasa 3aHATUH peKOMEHI0BATh CTYIEHTaM OCHOBHYIO H JIOTIOJ-
HUTEIIBHYIO JIUTEPATYPY, 4 B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB IS IOATOTOBKU K 3K3aMEHY.

Ha nepBoM 3aHATHH 10 JUCUHUIUIMHE CIENyeT 00s13aTeIbHO TPOMH()OPMUPOBATH CTYICH-
TOB 0 BHJIE ¥ (hopMax TeKyIIel U MPOMEKYTOYHOM aTTeCTAUi 10 TUCIHUIUIMHE, CPOKAX UX MPO-
BEJICHUS, YCIIOBUAX JIOIYCKa K IPOMEKYTOUHON aTTECTAlluH, [IPUMEHAEMBIX BUAAX IPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TEOPETUHECKOro MaTepuasia JIODKHO COINPOBOXKIATHCA WLIFOCTPATHBHBIMU
IIpUMepaMHu, TIIATEIbHO OTOOpPaHHBIMU IIpENoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIA/IKH [IPU PELICHUN 33]]a4l HE OTBJIEKAIHN OT [VIABHOTI'O: OCMBICIICHUS UAEHU U CYTH IIPUMEHS-
eMbIX MeTOoJI0B. ClieZlyeT Bcerzia yka3blBaTh IPUMEPbl IPAKTUUECKOTO IPUMEHEHHUS PACCMOTPEH -
HBIX Ha 3aHATHIX YpaBHEHUH U (HOPMYIL.

[IpakTrueckue 3aHATHS AOJHKHBI ObITh OpraHU30BaHbl MPENoAaBaTeIeM TakKUM o0pa3om,
9YTOOBI OCTaBAJIOCh BPEMsI Ha MEPHUOJUYECKOE BBINOJHEHHE CTyIEHTaMH HEOOJIbIION caMOCTOs-
TeIbHOU paboThl B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBaTenp, BeAyIINNA IPAaKTUUECKUE 3aHATHS, TOJIKEH COTJIaCOBBIBATh y4eOHO-TeMa-
TUYECKHUH TUIaH 3aHATUHN C JIEKTOPOM, UCII0JIb30BATh €AMHYIO CUCTEMY 0003HAUEHUH.

[IpenonaBatento cieayeT 100MBAThCSI CUCTEMAaTUYECKONW HENPEPhIBHOW pabOThI CTYICH-
TOB B TEUEHHUE CEMECTPA, HEOOXOIMMO BBISIBIIATH CUJIbHBIX CTYJICHTOB U IIPUBJIEKATh UX K HAYYHOUH
paboTe, K y4acTHIO B pa3HOTO po/Jia OJIMMITNAZAX U KOHKYpcax.

CryneHT nomKeH onlyniaTh 3aMHTEPECOBAHHOCTD MPEIOIaBaTelNlsd B TOCTHKEHUN KOHEU-
HOTO pe3ylibTaTa: B NMPUOOPETEHHH OOy4YaIOLMMUCS MPOYHBIX 3HAHWW, YMEHHH U BiaJeHUus
HaKOTUICHHOW MH(pOpMaIuel 1y perieHus 3a1a4 B mpo(ecCuoHaIbHOM NeITeTbHOCTH.

6.1.1. O6pa3oBarejibHbIe TEXHOJIOTHH

[IpoBenenne 3aHATHI U aTTeCTalluii BOBMOYKHO B JTMUCTAHIIMOHHOM (popmaTe ¢ mpuMeHe-
HHUEM CHUCTEMBI JUCTaHIMOHHOTO oOyueHust yHuBepcutera (CO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoit «MaremaTtrkay 3JIEeKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) no Bcem pasje-
JaM mporpammel (cMm. 1. 4.4).

[Topsinok mpoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIbHBIMU
pacnopsHKEeHUsIMU IPOPEKTOpa Mo yueOHOM paboTe W/Miu LEHTPOM y4eOHO-METOAMYECKOHN pa-
OOTHI.

6.2. MeToauyeckne YKa3aHus JJIs 00y4aIOIIUXCH MO OCBOEHHUIO
AUCHHIIHHBI

Pazpnen 1: nudepennuaibHoe nucunciaeHne GyHKuil 01HON epeMeHHOH

[Tpu u3yuenun quddepeHnmnaibHOro ncUuciIeHus QyHKIUN OJJHON epeMeHHON 00paTuTe
BHUMaHHE Ha MOHATHE Mpejiena QyHKIUU B TOYKE U METOJIbI ero BeruucieHus. [Ipeaen — oqHo u3
OCHOBHBIX NOHATHH MaTeMarn4eckoro ananusa. llpu BoraycQens rg)eneJIOB dynkumK\HazO,

o0
MPEXKJIC BCETO, BBISICHUTD XapaKTep HEONPEICICHHOCTH y 9 U n00, 00— 00, . Y008I
LO o0

OBJIAJIETh TEXHUKOW PEIICHMs 3a7a4 Ha BBIUYMCIICHUE MTPENEIIOB, HAIO 3HATh JBA 3aMEUYaTEIIbHBIX
npejena, Tabauily SKBUBaJICHTHBIX OECKOHEUHO MaJiblX, IpaBuio Jlonmurans, pa3auyHble IpHEeMbl
PaCKpBITHSI HEOTIPE/IENIEHHOCTEN B 3aBUCUMOCTH OT BHJIa (PYHKLIUHU U PEIIUTh JOCTATOYHO OOJIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipu u3ydyeHuu TeM, MOCBSIICHHBIX MPOU3BOIHON W TuddepeHnany (yHKIUU, HAIO0
OCMBICIIUTh UX T€OMETPUYECKUI CMBICI, TOHUMATh pa3Inuue MexX 1y HUMHU (TuddepeHnna - 3To
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rJIaBHAs JTMHEWHas 9acTh npupamenus Gynkuun). TBepao 3HaTh (Kak Tabnuiy ymMHOKeHus) (op-
MyJbl auddepeHInpOBaHUs OCHOBHBIX JIEMEHTAPHBIX (QYHKIMK U mpaBuiia audepeHupona-
HUS (Bce, KOHEYHO, HO 0COOEHHO MpaBuiIo AuddepeHnnpoBaHus CI0KHON QyHKINN).

OOparuTe BHUMaHHE TaKke Ha 0ocoOeHHOCTH U depeHIpoBaHus (PYHKIIHIA, 3aJaHHBIX
B HESIBHOU (hopMe, mapaMeTpHIecK, Ha IpUeM Jiorapu(pMuieckoro 1uddepeHInpoBaHus.

Crnemyer 4eTKo 3HATh U YMETh IPUMEHSATH AJITOPUTM HCCIeI0BaHus (DYHKIUN U TIOCTpoe-
HUS rpaUKOB: ONpEeNICHHE TOYEK pa3phiBa (M MX KiIacCU(PUKALINIO), aCUMIITOT Ipaduka (BepTu-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIILHOM ), HEOOXOAUMBIE U JIOCTATOYHBIC YCIOBUS MOHOTOHHOCTH
(GyHKIMH, CYIIECTBOBAHUS JIOKAILHOTO AKCTPEMYMA, MMPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOYEK meperuoa.

Paznen 2: nudgdepennuanbHoe ucuucaeHne PyHKIMH HECKOJIBKUX NepeMeHHbIX

[Tpu n3ydeHnun JaHHOTO pasjierna oOpaTuTe BHUMAHKE Ha TO, UYTO (PYHKIIUS ABYX ITEPEMEH-
HBIX IMEET HATJISITHBIA T€OMETPUICCKUI CMBICIT — 3TO TIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMbICIUTh TOHSATHS YaCTHBIX TPOU3BOIHBIX U MOJHOTO AuddepeHimana u ocooeH-
HOCTh MIX BBIYHCJICHHS, OBJIQJICTh TEXHUKOW BBIYUCICHUS MMPOU3BOHBIX OT CIOKHOUW (DYyHKIIUU

HECKOJIBKHX IepeMeHHbIX. CleyeT o6paTHTh BHUMAHHE Ha T0, 4To Ans pyakmun Z = Z(X, Y)
0%z 0%z
CMEIIaHHbIE YaCTHbIE TPOM3BOIHBIE BTOPOT'O MOPSAKA paBHBI MEXKY COOOM: = (Teo-

OX3y  OyoX

pema IlIBapma), To ecth mopsAIoK AU depeHITUPOBaHUS HE UMEET 3HAUCHUS.

JIst pyHKITMU HECKOJBKHUX TIEPEMEHHBIX CKOPOCTh U3MEHEHUSI (PYHKIIMH B TIPOU3BOJIBHOM
HaIpaBJIEHUU XapaKTEPU3YETCsl MPOU3BOHOMN 10 HAMPABIICHHUIO, a HAMOOJBIIAasi CKOPOCTh U3ME-
HeHusl QyHKIMK Oy/IeT B HAIPaBJIEHUU BEKTOpa I'PaIEHTA.

Crnenyet oOpaTuTh B 3TOI TeMe BHUMaHHE Ha HEOOXOAUMOE U JIOCTATOYHOE YCIOBHS CY-
IIECTBOBAHMSI SKCTpeMyMa GYHKIIMH HECKOJIbKUX ITEPEMEHHBIX.

Pa3znen 3: mHTErpajibHOE HCYUCTICHUE

B uHTETpabHOM HCUMCIICHUH pelIaeTcs 3a1ada, o0paTHOM TOH, KOTOpast pacCMaTpuBa-
nack B b depeHIHaTbHOM HCUHCICHAN: HeoOXoauMo HaiiTi ast ganHoi dyrkimn 1 (X) Takyro
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(byHKIUIO, TPOU3BOHAS OT KOTOPO ObLIa Obl paBHA 3a1aHHON. MHTErprpoBanue GpyHKIHA — 10~
CTaTOYHO CJIOXKHBIN pa3/ie] MaTeMaTHKH, OBJIAZIETh KOTOPBIM MOYKHO TOJIBKO, €CITH CTYJCHT «BO3b-
MET» JJOCTATOYHO OOJIBIIOE KOJUYECTBO HUHTETPAJIOB PA3HOIO THUIIA.

Hano TBepn0 3HaTh TabNMIly MHTETPAIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIHI, OCHOB-
HBIE METO/IbI MHTETPUPOBAHU (3aMEHa TIEPEMEHHOM, TToBeIeH e 101 3HaK Auddepennnana, nn-
TErpUPOBAHHE 10 YACTSIM, IPHUEMbI BBIYMCICHHUSI HHTETPAJIOB OT PAllMOHATIBHBIX Jp0OEH, OT pa3-
HOTO THIIa TPUTOHOMETPUYECKHUX (PYHKITHIA).

Hamo ocMBICTUTE €MHCTBO MOAX0/a K TIOCTPOCHUIO OTIPEICICHHBIX, KPATHBIX, KPHBOJIH-
HEIHBIX, TOBEPXHOCTHBIX MHTEIPAIOB — IMOCTPOCHUE HEKOTOPOW MHTETPaIbHON CYyMMBI U TIpe-

JIEIbHBIN MEPEXO/.

3HaTh TEOMETPUUECKUI CMBICT 1 OCHOBHYIO ()OpMYITY BBIYUCIICHHS ONIPECICHHBIX UHTE-
rpanoB — popmyny HetoTona — JleiitbHuia, reometpudeckue U Gpu3nyecKue NpusioKeHus orpee-
JICHHBIX M KPaTHBIX MHTETPAJIOB, YMETh HAaXOJWUTh IUIOIIAJb MJIOCKON (PUTYpBI, [UIMHY KPHUBOM,
00BEM U IO IOBEPXHOCTH TEJN BpPAIICHHUS.

7. ®OHJ OLIEHOYHBIX CPE/ICTB

OIIK-1. Crioco0eH NpUMEHSTh €CTeCTBEHHOHAy4YHble U OOIEWH)XEHEpHbIE 3HAHUS, METOJbI

MaTEMaTHYCCKOTO aHajin3a MW MOJCIIMPOBAHUA,

HcCce0BaHus B TPOPECCHOHAIBHON AESITENHHOCTH.

TCOPETUUCCKOI0 MW OKCICPUMCHTAJIIBHOI'O

OIIK-1.1. 3naTh:
MeTtoanl
MaTeMaTUIEeCKOTO
aHaIu3a u
MOJICJIUPOBAHMS,
TEOPETHUYECKOTO H
AKCIIEPUMEHTAIBHO
ro HMCCIICAOBaHUSA B
npodeccHoHaTbHOM
JIeSITeIILHOCTH.
OIIK-1.2. YMmeTh:
[IpumensaTs
€CTECTBEHHOHAYYH
13 Hu
00IIIeNHKEHEPHBIC
3HAHMUA.

OIIK-1.3.
Baanern:
Metoagamu
MaTeMaTUIEeCKOTO
aHaIu3a H
MO/JIETMPOBAHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHO
0 UCCICAOBAHUS.

OO0yuaromuiics
JTEMOHCTPHPYE
T MOJIHOE
OTCYTCTBHE
HIIN
HEIOCTATOYHOE
COOTBETCTBHUE
Marepuany
JUCIUATUTHHBI
3HAHHH,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHI I
JUCIUATUTHHBI

«3Hathy  (cMm.
m. 3).

OOGyuarommuiics
JEMOHCTPUPYET
HEIOJIHOE
COOTBETCTBUE
CIIETYIOIIUX
3HAHWM,
yKa3aHHBIX B
MHAMKATOpax
KOMIIETEHINH
JUCITUTUIAHBI
«3Hatb» (CM. TI.
3).
Honyckarorcs
3HAYUTEJIbHbIE
OIIINOKHU,
MPOSBIISIETCS
HEJ0CTaTOYHOCT
b 3HaHWUH, TIO
pany
MoKazarenei,
oOyuaromuiics
UCTIBITHIBAET
3HAYUTENbHbBIE
3aTpyaIHEHUS
npu
OTIEpUPOBAaHUU
3HAHUSIMH ~ TIpU
X TEepeHoce Ha
HOBBIE

OOyuarommuiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
CIICTYIOIIUX
3HAHWH,
YKa3aHHBIX B
WHIUKATOpax
KOMIIETEHINH
JACIUILIAHBI
«3Hatb» (CcM. I
3). Ho
JIOTTYCKAIOTCS
HE3HAYUTEIIbHBI
e OIIIMOKH,
HETOYHOCTH,
3aTpyJqHEHUS
npu
AHAIIUTHYECKUX
omeparusx.

OO0yuaromuiicst
JEMOHCTPUPYET
MOJIHOE
COOTBETCTBHUE
CJIeTYIOIIHNX
3HAHHMH,
YKa3aHHBIX B
MHAMKATOpax
KOMITIETEHIINH
JUCITUTUIAHBI
«3HaTh» (CM. TI
3). CBo0OoHO
omepupyeT
MPUOOPETEHHBIM
Y 3HAHUSIMU.
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CUTYalUH.

OIIK-6. CnocobeH aHanW3upoBaTh U pPa3padaThIBaTh OPTraHU3AIMOHHO-TEXHUYECKHE U
HKOHOMHYECKHE MPOIECCHl ¢ MPUMEHEHHEM METOJIOB CUCTEMHOIO aHajIn3a U MaTeMaTHYECKOTO

MOJCIUPOBAHUA.

OIIK-6.1. 3uaTth:
Merto bl
CHUCTEMHOTO
aHanmn3a,
MaTeMaTH4eCKOTro
MO/IETUPOBAHUS,
pa3paboTku
OpraHU3aIMOHHO-
TEXHUUYECKUX "
IKOHOMHYECKUX
MIPOIIECCHI.
OIIK-6.2. YMeTb:
AHanu3upoBars,
MOJIETUPOBATh,
paszpabaThiBaTh
OpraHU3aIMOHHO-
TEXHHYECKUE "
SKOHOMMYECKHE
MIPOLIECCHI.

" Hasbikamu
aHayu3a,
pa3paboTKu
OpraHU3aI[MOHHOTE
XHUYECKUX U
HKOHOMMYECKUX
MIPOLIECCHI C
MIPUMEHEHHEM
METO/IOB
CUCTEMHOTO
aHaimsa u
MaTeMaTH4eCKOTro
MOJETUPOBAHUS.

OO6yuatromuiics
JEMOHCTPHUPYE
T IIOJTHOE
OTCYTCTBHUE

15 R)0%
HEJOCTATOYHOE
COOTBETCTBHE
Marepuany
JUACIUATUTNHEI
3HAHHH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETESHITHH
JUACIUATUIMHEI

«3HaTth»  (cM.
m. 3).

OOyuarommiics
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHUE
CJIEIYIOLIUX
3HAHHH,
YKa3aHHBIX B
WHUKAaTOpax
KOMTISTEHITHI
JIACTIUTLTAHBI
«3Hatb» (CM. TI.
3).
Homnyckarores
3HAYUTEIbHBIC
OIITNOKH,
MIPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HaAHWHH, IO
pany
TOKa3aTeliei,
oOyyJaromnuics
HCTBITHIBACT
3HAYNUTEIbHBIC
3aTpyJHEHUS
npu
OIepUPOBAHUU
3HAHUSMU  TIPHU
UX IEpPEeHOCEe Ha
HOBBIC
CUTYALIH.

OOyuarommuiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
CJIEIYIOIIUX
3HAHMMH,
YKa3aHHBIX B
WHIUKATOpax
KOMITETCHIIU I
JUCITUATIITUHBI
«3HaTbh» (CM. I
3). Ho
JIOTTYCKAIOTCS
HE3HAYUTEIIbHBI
e OIINOKH,
HETOYHOCTH,
3aTPyIHECHHS
npu
AHATUTHYECKUX
orepanmsx.

OOyuaromuiics
JIEMOHCTPUPYET
IIOJIHOE
COOTBETCTBUE
CJIEIYIOIINX
3HAHHMH,
YKa3aHHBIX B
WHIUKATOpax
KOMITETCHIIU I
JTACTTUTUTAHBI
«3Hatb» (cM. I
3). CBoboaHO
omnepupyeT
IPHOOPETEHHBIM
Y 3HAHHSIMU.

DOHJ OIIEHOYHBIX CpeACTB NPCACTABJICH B HpI/IJ'IO)I(eHI/II/I 2 K pa6oqeﬁ nporpamMme u BKIIHOYACT

paznensl:

1. Metoasl KOHTPOJIA U OICHUBAHUS PE3YJILTATOB 06yquI/15{.

2. lllkana ¥ KpUTEpUU OLEHUBAHUS PE3YIbTATOB OOyUECHHUS.

3. OnieHOYHBIE CPEICTBA.
3.1. Texkymuii KOHTPOJIb.
3.2. [IpomexxyTouHasi aTTecTalus.
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Ilpunoscenue 1

TemMaTnueckui IIaAH JUCHUILIMHBI «MaTeMaTHYeCKUI AHAJIHU3) 10 HANIPABJICHUIO MOATO0TOBKHU
09.03.03 «IIpukaagHas nH(POPMATHKA)
Mpodnas «MHPpoOpManMOHHbIE TEXHOJIOTMH YIIPABJICHUS OU3HECOM»

(0axkanasp)
®opma 00yueHus -
3aodyHaf
Buasbi yueOHoii padorsl,
Buasbl camocrosiTe/ibHOM pa- ®opmbl
BKJIIOYAsl CAMOCTOSATEIbHYIO 60TEI
- = padoTy CTyIeHTOB, arrecta-
e P S = £ CrynenroB nuu
o aszzaen % % § U TPYA0EMKOCTH B Yacax
© = S Pe-
J | II/C | JIad | CPC | KCP | K.P. | KIL | PTP | pe- | K/p | D 3
part
Bropoii cemecTp
Pazgen 1. IuddepenuuansHoe uc- 1 1 7
yncjeHue QyHKIUA OHOM mepeMeH-
HOii. YncnoBas 0CIeJ0BaTeIbHOCTb.
[Ipenen yncioBoii nocae10BaTeIbHOCTH
L1 | 4 ero croiicrsa. [TpaBuia npeaesnbHOTO 2 1 *
nepexoaa. @yuxuus. [Ipenen pynkunu.
Teopemsl o npenenax GyHKIHU.
Brinaya 3agannii PIT'P Ne 1 o mare-
MATHYECKOMY AHAIN3Y.
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1.2

IlepBblil 1 BTOpOH 3aMeyaTelbHbIC IIpe-
nenbl. beckoHeuHo Malible 1 GECKOHEYHO
OoJbIIIE BETUYMHBL. DKBUBAJICHTHBIC
0ECKOHEYHO MaJble BEIMIUHBI. Packpbl-
THE HEOIIPEAEICHHOCTEN Pa3HOTO THIIA.

1.3

HenpepbiBHOCT (hyHKIIMI B TOUKE M Ha
npoMexyrke. OTHOCTOPOHHHE — TIpe-
nenbl. Toukw paspeiBa (yHKIUH, HX
KJaccuukaus.

14

[IpousBonnas ¢ynkuuu. I'eomerpuue-
CKMI M MEXaHMYECKHUU CMBICT MpPOU3-
BoaHOM. [IpaBuna nuddepennupoBanus
1 (OpMYJIbI BBIUMCIICHUS TPOU3BO/IHBIX.
TabGnuia mpou3BOJHBIX OCHOBHBIX 3Je-
MeHTapHbIX QyHKuud. Texuuka qudde-
PEHIIMPOBaHUS

1.5

HNuddepenunan. IlponsBoansie u aud-
(depeHImanbpl BRICIIUX TOPsSAKoB. [Ipu-
OJVDKEHHBIC BBIYMCIICHUSI C TMOMOIIBIO
muddepeHIanos.

1.6

[IpaBuno Jlonurans. @opmyna Teitnnopa.
Pa3noxeHuss OCHOBHBIX 3J€MEHTAPHBIX
¢byakuuii o dopmyne Teitnopa. Ilpu-
ONMUKEHHbIE BBIUMCICHHUS] C TOMOIIBIO
dbopmynsl Teiinopa.

1.7

OcHoBHble Teopembl updepeHIrans-
HOTO  HUCYMCIEHHS. MOHOTOHHOCTH
byHKIMH, SKCcTpeMyMbl. HeoOxoaumbie
U JIOCTaTOYHBIE YCJIOBHUS MOHOTOHHO-
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CTH, JIOKaJIBHOTO 3KCcTpemyMma. Mccneno-
BaHUE BBINYKIOCTH Ipaduka QyHKIUH.
Touku neperuoda.

1.8

OOmast cxema HccineI0BaHUS QYHKIHH 1
noctpoenuss ee rpaduxa. CpoiicTBa
(GyHKIMH, HENpPEepbIBHBIX HAa OTpPE3Ke.
HauGonpiiee u HauMeHbIIIEe 3HAYCHUS
(GYHKIMM HAa OTPE3KE.
CamocrosiTesbHas padora Nel Ha ce-
MHHape 1o (GyHKUMAM OJHOW mepe-
MEHHOM

1.9

Paznen 2. ®yHKUMSA HECKOJbKHMX Ile-
peMeHHBbIX. [Ipenen u HEMPEPBIBHOCTS.
OCHOBHBIE  CBOWCTBA  HEMPEPHIBHBIX
¢byukuuil. Yactasle npousBoaHsbie. [lo-
HbIN uddepeHIra.

Bruiaya sananuii PI'P Ne 2 110 GyHK-

LIAIM HECCKOJRKNMX TICPCMCHHDIX

1.10

[IpousBoHbIE CHOKHOW (PYHKIIMU He-
CKOJIbKUX IepeMeHHbIX. YacTHbIe Mpo-
U3BOJIHBIE U U depeHInaIbl BHICIINX
nopsaakoB. Teopema IlIBapua. Ilpous-
BOJIHAS 110 HAMpaBiIeHUIO. [ pagueHT.

10

1.11

DkcTpeMyM GYHKIIMH HECKOJIBKUX Tepe-
MeHHbIX. HeoOxoqumbie U JoCcTaTOYHbIE
YCIOBUS SKCTPEMYyMa.
CamocrosiTesibHasa padora Ne2 Ha ce-
MHHape N0 (PYHKIHAM HECKOJbKHX
nepeMeHHbIX

11

1.12

Pa3pnen 3. UHTerpajbHoe HCHUCIEHHE

12
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[TepBooOpasnas. HeonpeneneHHbIi WH-
Terpajl u ero cBoicrtBa. Tabnuia uHTE-
rpajioB OT OCHOBHBIX 3JEMEHTAPHBIX
¢bynkuuii. MeTon HemocpeacTBEeHHOTO
WHTETPUPOBAHUSL.

Brigau Huii PT'P Ne 3 rio mnTe-
[PAJBLHOMY MCYMCIEHH

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MIEPEMEHHOM, MOJBEACHUEM IMOJ 3HAK
muddepennnana. Meron MHTErpupoBa-
HHA 110 4aCTAM

13

1.14

WHuTerpupoBanre pamyoHaIbHBIX JIpO-
Oell HHTerprpOBaHNE HEKOTOPHIX BUIOB
UppalMOHANIBHBIX 1 TPUTOHOMETpUYe-
CKUX (PYHKIHH.

14

1.15

3ajauu, IpUBOAAIINE K MTOHATUIO OIIpe-
JeneHHoro uHrerpaina. CBoucTBa onpe-
nenenHoro uHrerpana. ®opmyna Heto-
ToHa-JIeiiOHuIa. 3aMeHa MepeMeHHON 1
MHTErPUPOBAaHUE M0 YacTsIM B OIpejie-
JICHHOM HHTErpaje

15

1.16

[IpunoxxeHust OMpeneNeHHOTO HWHTe-
rpajia B reOMETPUH M MEXaHHUKE (BBIUHC-
JIeHWe IUIOIMaJeH TUIOCKUX  (Quryp,
JUTMHBI KPUBO#, 00bEMOB, ITOIIAICH 110~
BEPXHOCTH).

16

1.17

HecoOcTBeHHEBIE HHTCIrpalibl IICPBOI'O U
BTOPOI'O poaa, ux CBOMCTBA.

17

1.18

3ajauu, TPUBOASAIINE K KPAaTHBIM HHTE-
rpajaM. JIBOWHOW W TPOWHOW HHTE-
rpaJibl, UX CBOMCTBA. Beluncienue qBom-

18
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HBIX UHTErpAJIOB CBEACHUEM K IIOBTOP-
HeIM. ['eomerpuueckue u ¢uznyeckue
IIPUJIOKEHHUS] KPATHBIX UHTETPAJIOB
KoHTpoJibHOE TecTHPOBaHKE

dopma aTTecTaluu

19-21

Bcero uacoB nmo aucuuIInge

12

124

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/I OIEHOYHBIX CPEJICTB
MO JUCLUIJINHE

«MaTteMaTH4YeCKUH aHAJIN3»

Hanpasnenue noarorosku: 09.03.03 «Ilpuknannas nHGpOpMaTHKA
[Mpoduis: «MHGOpPMAITMOHHBIC TEXHOJIOTHH YIIPABICHHS OU3HECOM)
®opma 00ydeHHs — OUHasl.

Kadenpa: «Marematuka»

1. MeToabl KOHTPOJISA M OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUs!

JIJ1 KOHTpPOJISl yCIEBaeMOCTH U Ka4eCTBA OCBOCHMSI TUCIUIUIMHBI HACTOSIIENH TPOrpaMMOit
MIPEeyCMOTPEHBI CIETYIONINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIIEH YCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- MPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkayia 1 KpUTEPUM OLIEHUBAHMS Pe3yJIbTATOB 00y4YeHUs

®opmMa NPOMEKYTOUHOM aTTecTalluM: IK3aMeH

[IpomexyTrouHas aTrectanus o0yJaromuxcs B popme 3xK3aMeHa MpoBOJUTCS 10 pe3yabTaTaM
BBITIOJIHEHUS BCEX BUJIOB YU€OHOM pabOThI, MPEAyCMOTPEHHBIX YU€OHBIM IJIAHOM I10 JAHHOW JAUCIHU-
IUIMHE, TMPH ATOM YUUTHIBAIOTCS PE3YJbTaThl TEKYIErO0 KOHTPOJI YCIIEBAEMOCTH B TE€UEHHE ce-
MecTpa. OLeHKa CTeneH! JAOCTHKEHHsI 00yJarolUMHUCS TJIAHUPYEMbIX pe3ylIbTaTOB 0Oy4eHHUs IO
JTUCHMIUIMHE MPOBOJUTCS MPENoiaBaTesieM, BeAYIIUM 3aHATUS 10 AUCHUIUIMHE METOJIOM SKCIIepT-
HO oneHku. [To uToram nMpoMeKyro4Ho# aTTecTaluy MO AUCLUUIIIIMHE BHICTABIIAETCS OLEHKA «OT-
JTUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO» WU «HEYIOBICTBOPUTEIILHON.

[IIxaJsa oneHuBaAHUSA Onucanue

BeimonHeHnsl Bce o0si3aTeslbHBbIE YCJIOBHMSA NOATOTOBKHU CTY-
JAeHTa K IPOMEXKYTOYHON aTTecTallMH, IPEeIyCMOTPEHHbIE
nporpaMMmoil qucuuIuiiHbl. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB [T0Ka3aTelsIM, IPUBEICHHBIM B
OtinuHO TabIMIaxX, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBBIKAMH, IPUMEHSAET UX B CUTYalUsSIX MOBBIIIEHHON CIOXKHO-
ctu. Ilpm 3TOM MOTryr OBITH JONYIIEHBl HE3HAYUTEIbHBIE
OLIMOKM, HETOYHOCTH, 3aTPyIHEHMs NIpU IMepeHoce 3HaHWM U
YMEHUH Ha HOBbIE, HECTaHJAPTHBIE 3a/1aUH.
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Xopouo

BoinosHeHBl Bce 00s13aTe/IbHbIE YCJOBUSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHOH aTTecTalMu, IIPEIyCMOTPECHHbIE
nporpaMMoil TucHUIUIMHbEL. CTyIEeHT IEeMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUI, HABBIKOB II0KA3aTeJIsIM, [IPUBEICHHBIM B
TabIULAX, ONEPUPYET IPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMU. B To jxe BpeMs I1pu 0TBETE JOMYCKAET HECYIIECTBEH-
HBIE MTOIPEIIHOCTH, 3a/1a4d PEIIaeT C HEJ04YEeTaAMH, HE BIUSIO-
UMY Ha OOLIHIA X0 peTICHHS.

Y 10BIETBOPUTEIIBHO

BoinonHeHbl Bce 00si3aTe/IbHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAeHTa K IPOMEXKYTOYHOH aTTeCcTalluM, IPEeIyCMOTPEHHbIE
nporpaMMoil TucHUIUIMHbEL. CTyIeHT €MOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI1, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabIuIaX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMu. Ho moxa3piBaeT HernmyOOKHe 3HaHUs, IPU OTBETE HE
JIOITyCKaeT TpyObIX OIMOOK WM MPOTUBOPEUHii, 0JJHaKO B (op-
MYJIMPOBaHUM OTBETa OTCYTCTBYET JOJKHAs CBS3b MEXIY aHa-
JM30M, apryMeHTaleil U BBIBOJAAMHU, B PELICHUH 3a7ady MOTYT
coJiepKaThCs TpyObie OMIMOKH. [{71st osrydeHust TpaBUILHOTO OT-
BeTa TPeOYIOTCs YTOYHSIOUIUE BOTIPOCHI.

HeynosnerBopurenbHO

He BbimonHeHs! o0s3aTe/ibHbIe YCJAOBHSI NMOATOTOBKHU CTY-
JeHTa K TMPOMEKYTOUYHOH AaTTeCTAllUM, IPEIyCMOTPEHHbBIE
nporpammoit auctuiiniabl, UJIN cTyneHT 1eMOHCTpUpPYET He-
MOJIHOE€ COOTBETCTBHME 3HAHUN, YMEHUH, HABBIKOB MPUBEJCHHBIM
B TaONIUIaX, JOMYCKAIOTCS 3HAYUTENIbHbIE OITNOKH, TPOSBIISETCS
OTCYTCTBHE 3HaHHil, YMEHHI, HaBHIKOB MO POy IMOKa3aTeleH,
CTYICHT UCHBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS MPU OINEpH-
POBaHUH 3HAHUSAMH U YMEHUSIMH.

3. OueHo4YHbIe cpeacTBa

HanmenoBanue
OIIEHOYHOTO Cpe/l-
CTBa

IIpencraBnenue ore-
HOYHOTO CPEJICTBA B
dOC

KpaTKafI XapaKTCPHUCTUKA OICHOYHOI'O
cpeacTBa

Kontponsnas (ca-
MOCTOSATEJIbHAS)
pabota

(KP)

CpencrBo NpoBEpKH yMEHUHN NPUMEHSTh
NOJTy4eHHBIE 3HAHUS JJIS pelleHus 3aaaqy
OTIPEJEIIEHHOIO0 THIA MO TEME WIN pa3-
neny

KOHTpOJ’IBHHe 3aaa-
HHA
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2 | Pacuerno-rpadu- CpenctBo npoBepku yMeHMM npuMeHATh | KoMiiekt — 3agaHuit
yeckas pabora IIOJIy4CHHBIC 3HAHUSA 110 3apaHee OIpeze- | I BBITOJIHEHMS pac-
PLP JICHHOM METOJMKE JUIi PELIeHUs 3a7ad | YeTHO-rpadudeckoit
(PTP) WIM 3aJaHuil 10 MOAYIIO0 WINM JWUCHU- | PabOTHI
IUIMHE B LEJIOM.
CpencTBo KOHTPOJISL, OPraHU30BAHHOE KaK
crienManbHas Oece/1a mearorniaeckoro pa-
YCTHBIH OTIpOC cO- | OOTHHKA ¢ O0YYarOIMMCsI Ha TEMBI, CBS- Bomnpocsl o
3 OeceqoBaHueE, 3aHHBIE C U3y4aeMOM TUCUHUIUIMHOM, ¥ pac- | TeMaM/pasjernaam Juc-
(YO) CYMTAHHOE Ha BBIACHEHHE 00beMa 3HAHUN LUTUTAHBI
oOyuarolerocs o OnpeIeJIEeHHOMY pa3-
Jienny, TeMe, IpooIemMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33aHUH,
4 Tect MIO3BOJISAIOIIAS aBTOMAaTHU3UPO- BapuanT TecTa
(T) BaTh MPOIIEAYPY U3MEPEHHST YPOBHS 3HA-
HUM ¥ YMEHUHN 00yJaroIerocs.
5 | Ox3amenanuonHble | CpecTBO MPOBEPKM 3HAHWM, YMeHHH, | DK3aMeHallMOHHbIE
OuneTsl HaBBIKOB. MOXKeT BKJIIOYATh KOMIUIEKC T€O- | OUIIETHI
K peTHYECKUX BOMPOCOB, 3ajad, IMpaKTHYe-
(9b) CKHX 3aJIaHUH.

3.1. Tekyuuii KOHTPO.JIb

O1eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIHHBIC BOTIPOCHI
1 3a7aHus B (hopme OIaHKOBOTO TECTUPOBAHUS /ISl KOHTPOJISI OCBOSHHS 00YUaAIONTUMHUCS Pa3/Ie/iOB
JTUCUMIUTMHEL, ipueM PI'P.

Conep:xanue pacueTHO-TpaduuecKux pador.

PacuetrHo-rpaduyeckas padora Nel mo nudppepeHunaIbHOMY HCHUCTEHUIO QYHKIUI 0OXHOM
nepeMeHHOI

Kpatkoe coneprkanue u 3Tansl pacyeTHO-Tpadudeckoit paboThl:
[Ipenen yucnoBoit Nocae10BaTEILHOCTH, MIpenen (PyHKIUY.
HccnenoBanue GyHKIMU HA HEIPEPHIBHOCTb.

Brrurcnenue npon3BoAHBIX (DYHKITUY.

HccnenoBanue GpyHKINU, TOCTPOCHUE TPAdUKOB.

PacyerHo-rpaduueckas padGora Ne 2 no pyHKIMAM HECKOJIbKHX IlepeMEHHbIX.

Kpartkoe conepxanue pacueTHO-TpapruecKoi paboThl:
DyHKIIMM HECKOJIBKUX MTepeMeHHbIX. YacTHbIe MPon3BoAHbIE. [IpOU3BOHBIE OT CIOKHBIX QYHK-
uuit. [Ipon3BoiHas 1O HAMIPABIEHUIO U TPAUEHT. DKCTpPEeMyM (YHKIHHU ABYX NEPEMEHHBIX.

PacuerHo-rpajguyeckas padora Ne 3 mo mHTErpajJbLHOMY HCYHCICHHUIO.

Kpartkoe conepxaHue 1 3Tarnbl pacueTHO-Tpapuueckoi paboThI:
Ilepgviti sman:

MeTo1pl UHTErpUpOBaHus. BpruncieHe HeonpeaeIeHHbIX HHTETPAJIOB.
Bmopoti sman:
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HpI/IJIO)KeHI/ISI OIMPCACIICHHBIX UHTCTPAJIOB. I/ICCHGI[OBaHI/Ie CXOJUMOCTH HECOOCTBEHHBIX HUHTCrpa-
JIOB.

KomniekT 3amannii
AJIs1 BBINIOJTHEHHsI pacdeTHO-rpapuyeckux pador (PI'P)
o aucuumInae «MarteMaTu4ecKui aHaIn3y

Teopus npenesnoB u AupdepenuupoBanue GyHKIMU OXHOM NepeMEeHHOMI
1. Haiitu npegensr:

2-n)" —(1+n)’ 717
“m( )2 ( ) ' “m\/n+2— 8n3+3
"~ (1+n) —(2—n)2 oo 4h+54n

( : n? N
lim ﬂ; ) Iimn(\/z——n), (n-10)""
e 2N +i) - n"+1 IimL n+1
)

n —>ow

. 2%+ 11x+ 15 Ve
lim . lim_", .
x—-3 X+ 3 x-0Sin 3x
lim 2mi_ gt lim Sin 3x lim (1—3X)ctg7x
esoo 3n+2+ 5n x—0 1_ exz x—>+0

0, x<-m
2. VcenennoBaTh Ha HEMIPEPHIBHOCTD M BBITIOJIHUTB YEPTEXkK: Yy =4SiNX, — 7<X<0

7T, X=20

3. Haiiti mpon3BoHYIO QYHKITHH:

2(3x° +4X’ —=x-2)  y=Inarcsin }—e“— .
y: .

1580+ x

[ _3tt+1
y = arctg M ] —3F
’\/E . (tS

y=sin|_ t\.

(3 )

COoS 6X , 1 _
TRy —arctof ——— In2
y 3sin(12x+1) y g o +sinln2x

X
y=arctggln—“7C _
X+2 y (&)
) X3 - t
sin(x—2y)+—=7x x=e'cost,y=¢€ cost
y

4. CocTaBUTh ypaBHEHMs KacaTeJIbHOW M HOpPMalli K JaHHOW KpHBOH B TOUYKe ¢ aOCHMCCOM X, :
y=x+8/x =32, X,=4.

1
)
5. HpOBeCTI/I MOJIHOC UCCIICAOBAHUC U TTIOCTPOUTH Fpa(I)I/IK f ( X) =X +—2
X
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(I)yHKIII/II/I HECKOJBbKHUX IMEPEMECHHBIX
X + 3y
1. HaiiTi yacTHBIE IPOU3BOIHBIE BTOPOTO MOPSIIKA, YOSIUTHCSA, YTO 7/ — 7/ : 7 —
Xy "
Xy

2

Y
Jx

2. Haiitu rpaguent pyakiun z=f (X, y) Brouke My(Xq,VYo): 2= M ,(4,6) .

3. HcceoBarh Ha SKCTpeMyM QYHKIHIO Z=X —X+Y +2Y .

HNurerpuposanue
Beraucanrs HEOIIPEACICHHBIC HHTErPaJIbl
Dd -X X X
. [x-27%dx, (x+1)e dx, [xcos3xdx, [e*cosxdx,
/ 2(x + Jx I
X+18 in?
dx dx J_ dx X +1 sin °x
| | , x-6)(x+2) dx, dx,
x* —6x+18" " x*+6x+5 IX2+3 Icoszx
Beruncautn ONpeacJeHHbIC HHTEIPAJIbI
76 1odx ! ¢ dx

[ 3sin ? x cosxdx, [(x=1)e*dx,

0 £\/1+3x' 0 {x +Inx ’
6 dXx flX gy, dx . Tx22+ 2Xgx
S aretgx (Bx+5) K+t
{1+\/3X—2 ) 1 0

7 X3 2\/_2 7.6 ! dX
—Z_dx, [Va—-x*dx, |3sin?xcosxdx , |——,
({ V1+ X 0 l‘ ;[«/1+ 3x

1 e dx
Jomere [t

Heco6cTBeHHbIE HHTETPAJIbI

1. YKa)I(I/ITC, Kakoil U3 HeCOOCTBEHHBIX HHTCTPAJIOB SABJIACTCA CXOAAIIUMCA

o0

T xdX, Tx dx, j\/X—5dx.
1 1 1

2. Brruncaute HHTCrpall, YCTAHOBUTH €T0 CXOAUMOCTD HJIM PACXOAUMOCTDb © o dx

014+ X2

0
3. BeIYnCIUTh HHTETPAT, YCTAHOBUTH €r0 CXOAUMOCTD HJIH PacXoauMocTh | Inxdx
1

aax
4. Beruncinth HeCOOCTBEHHBIN HHTErpal J' \/—_, YCTaHOBHUTH €r0 CXOJAMMOCTb I
04 X

PacxXoauMOCTh.



1
dx
5. Beruuciuth HeCOOCTBEHHBIH HHTErpal 5 YCTaHOBUTb €r0 CXOJMMOCTb WJIA
o X
pacxoauMOCTb. .
dx
6. BI)I‘-II/ICJII/ITI) I/IHTera.H, yCTaHOBI/ITI) €ro CXOanMOCTh NJIN paCXOI[I/IMOCTI) j

1+x°

—0

o0

7. BoluMCIUTh UHTETpall, YCTAHOBUTDH €I0 CXOJUMOCTh MJIM PAaCX0IUMOCTb j Inxdx
1

1
dx
8. BerunciauTh HeCOOCTBEHHBIM HHTerpanJ'
1 X

5 YCTaHOBHUTH €ro CXOAUMOCTb HUJIU

PacxoMMOCTb.
KpatHble mHTErpaibl

1. 3MeHuTh NopsAI0K UHTErPUPOBAHMS B IBOMHOM HHTETpajie

2 6—x 2-y

a. jo dxzjxf (x, y)dy, b.J; dyj[y f(x, y)dx.

2. Beruncnutsb 1g(lO— x? — y?)dxdy, D={(xy)|l<x<2, 0<y<2}.
(

3. Boruncnuth
U(lezy2 +16x° y3)dxdy;
5
D:x=1y=x,y=—
4. Beruucnuthb
[] (X*+y)dxdy, D — MHOXeCTBO TOUEK IIOCKOCTH, OIPAHHYEHHOE JINHHUSAMH

(D)
y=x/2, y=2x, y=2/x (x>0).

5. Haiitu momans ¢urypsl, orpaHiYeHHON JaHHBIMU JTUHUSMU
y=3x,y=4e",y=3,y=4.
6. Haiitu momans Gurypsl, OorpaHMuYeHHON TUHUSAMH Y = X, y=-X+2

8 Haiitu 00bem Tena, momyueHHOTO BpaieHrneM BOKpyr ocu OY QUrypsl, orpaHu4eHHON JTUHU-
3
amu Yy=X, y=1 x=0.

9. Haiitu oObeM Telna, MoJydeHHOTo BpatieHueM BOKpyr ocu OX ¢urypsl, orpaHn4eHHOM TMHU-
2 2

aMun Yy=X, Yy =X.

KonTpouabHbie padoThI (IpUMeEpbI)

BapuaHTt

1. MoctpomnTsb rpadmk: Y = 3C0S 2X

24



2. Halitn npegensl:

~ (5-n) +(5+n)’ ~ 1-cos 2x o X=xX-x=-2
1) lim > - 2) lim—— 3) lim - -
=(5-n) —(5+n) =0 @21 xo2x = 2% + X =2

4) limvVx*—x -1 5) Iim|(1+ XCOSZX\]%G) |im(X—\/'X2——X=|rl)

©2 In(x-1) x>0\ 1+ X cos x / X

X, X<0

2
3. WccnepoBaTb Ha HEMPEPLIBHOCTb U BbIMOMHUTbL YepTexK: Y = JX ,0<x<2

|L3’ X>2
BapuaHTt
1. Halttv npoussogHyto Y, :
X
a) y = arctg® In—~% 6)y =
X+ 2 )y (\[)
. X3
B) Sin(X—2y)+_—=7x r)x=e'cost, y=e'cost
y
(1 1)
2. Haiitn |imk—— |
xoo| X arctgx |
, 1

3. MNposecTtn nosHoe uccnenosaHue n noctpouts rpadmk | (X) =X +—
X

Bapuamnr.

ou

Nel. Beruniciiuth IpOU3BOIHYIO 110 HAMPABICHUID —— 1 HAWTU MO JIyJIb BEKTOPA 'PaHeHTa UL

oS

X
ynkuun U = 2Xy + T + 2% B rouke A(6;9;1) B HanpaBICHUH, COCTABIIOLIEM C OCIMHU KOOP-

3 6 T
cosa=_, Cos f=_, y<_.
7 7 2

AUHAT YTJIbI

Ne2. Uccnenosats Ha sxctpemyM dyukmmo Z = Xy(1 —4x2 —4y) -5
Ne3. z=In(y—x*), x=+/sint, y=cost. Haiitu %

Bapuanr

Boiyucanumoe:
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16 2
dx

1.‘[\/;_2. 2.J;(2x+1)- In xdx .

3x*-4 sin33xd % —1
3. _[—dx. I 3 X. 5. | ————dx.
X 2+ 4X 4. 7 cos” 3x N4 —2x—x?
1.  BBIYHCIUTH UHTETPAIIBIL:
+00 _x2 400 DdX
J.xe dx . J‘—
1 X A/InX
MN306pa3nTb 061aCTb MHTErPUPOBAHUA U U3MEHUTb NOPALOK UHTErPUPOBAHMA B MOBTOPHOM MHTErpane
0 A 25— x?2

_J;dx t[1‘ (x; y)dy .

BbluncanTb naowaas Gpurypbl, orpaHUYeHHOM IMHUAMMU

y=2-x2,y=x
BapmaHT 3aaHuii TPEHMPOBOYHOTO TecTa.

3apaum

_ arcctgyx dy — 2
X

lvactbl. y=sininx, y',y'—? 2.y 3.y=3x +xe",%=2,Vx=0,1, Vy - ?

4. HaliTv npon3sBoaHyto Y, :

a) y= sgin“x__ 3 6) y =x"""
X

y

B) € +==0s3X r) X =cost+sint, y=sint—tcost

5. UccnepoBath Ha aKkcTpemym | (X) = (X—3)2 (X—5).

2X

6. HaitT nHTepBanbl MOHOTOHHOCTM Y = —.
X

3
X
7. HaitTv Hanbonbluee, HaMMeHbLLee 3HadeHne GYHKLUM f( X) =_ —16X Ha otpeske [_5'1]'

— 2 J—
8. MOCTPOUTBL KacaTenbHYo K rpaduKy GpyHKLMM f ( X) = 3arccos X" s Touke X = _.

2

2 yactb 9. Haintu npeaensl:
~ (3+n) =(2+n) tg2x . X+2x-3 . tg5x
1) lim - - 2)lim 3) lim—————— 4) lim__
””“’(2+n) —(1—n) x>0 @2% 1 x>-3x _+ 59X~ +6X x—>it93x
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3 yacTtb

0, x<-7m

10. UccnepnoBaTb Ha HEMPEPBIBHOCTb M BbIMOMHUTL YepTe: Y =3SINX, — 7 <X < 0.

7,Xx=20

3

X
11. MposecTu nosHoe uccnedosanme u noctpouts rpaduk f(X) = 7

KonTpoJsbHbie padoTsl (IpUMeEpbI)
BapuaHTt

1. MocTpouTsb rpaduk: Y = 3C0S 2X

2. Halitu npegensi:

_ (5—n)2+(5+n)2 1- cos 2x XC—X—x -2
) lim . _ 2)lim——— 3) lim——
=(5-n) —(5+n) -0 @21 o2x = 2X° X =2

4) limVx*=x-1 5) limf 1+ xcost\]%s) |im(X—\/'X2——)Hrl)

©2 In(x-1) x>0 1+ X cOS X J x>0

X, X<0

2
3. UccnepoBaTb Ha HEMPEPbIBHOCTb M BbIMNOAHUTL YepTexK: Y = JX ,0<x<2

|L3' X>2
BapuaHTt
1. HaiiT1 npounssogHyto Yy :
X
a) y = arctg® X 6)y =
X+2 )y (\[)
3
. X - t
B) Sin(X—2y)+— =7x rx=e'cost,y=e Ccost
y
(1 1)
2. Haiity Iim\—— |
xon| X arctgx
1

3. NposecTn noaHoe uccnefoBaHue n noctpoutb rpaduk | (X) =X +—
X

Bapuanr.
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ou

Nel. Beraucnurh IIPOU3BOAHYIO 110 HAIIPABJICHUK —— | HAUTH MOZYJIb BEKTOpAa IpagueHTa s

oS

X
Gynxuu U = 2XY + T + 7% B rouke A(6;9;1) B HanpaBieHNH, COCTABIAIONIEM C OCSIMH KOOP-

3 6 T
muuar yrer COSA = —, cos f=_, y<_.
7 7 2

Ne2. Hiccnenosats Ha sxctpemyM yukimo Z = XY(1 —4x2 —4y) - 5.

4 dz
N3.z=In(y—-x), Xx=+/sint, Yy=~C0St. Haiiru .
dt
Bapuanr
Bboiyucaume:
16 dX 2
1.‘[\/;_2. 2.£(2x+1)- In xdx .
3x2-4 sin *3x 2% _1
3. I ——dax. j o 0% 5. | X
X 2+ 4x 4. 7 COs"3X V4 - 2x - x
1. BbluMCINUTE UHTETPATIBL:
+00 e +00 Ddx
[xeds f=—
1 X A/InX
M306pa3MTb obnactb UHTErpnpoBaHnNA N USMEHUTb NOPAAOK MHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 25— x?

_de Jf (x; y)dy .

BblumMcanTb Naowagb GUrypbl, orpaHUYEeHHOM IMHUAMU

BapuaHT 3agaHuii TPEHMPOBOYHOIO TecTa.

3apaum

_ arcctgyx dy — 2
X

luactb 1. Y =sinlnx, y,y’'-? 2.y 3.y=3x" +x€°,%=2,Vx=0,1, Vy - ?

4. HaliTv npon3ssoaHyto Y, :

a)y= 5£in4x_— 3 6) y = X"
X
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B) exy+X=c033x r) Xx=cost+sint, y=sint—tcost
X

5. UccnenoBats Ha akctpemym (X)) = (x—3)2 (x-5).

2X
6. HaTn MHTepBanbl MOHOTOHHOCTM Y = — .
X

X3

7. HaitTv Hanbonbluee, HAMMEHbLLEe 3HaYeHne GYHKLUM f( X) =_ —16X Ha oTpeske [_5;1]'

2
8. MocTpoUTb KacaTenbHYI0 K rpaduKy GyHKLMM f ( X) = 3arccos X" g Touke X = _.

2
2 yactb 9. Hantu npegensi:
~ (3+n) —(2+n) tg2x o X+2x-3 . tghx
lim - ~ 2)lim 3) |Im3—2 4) lim——
= (2+n)" —(1-n) x>0 @2%—1 x>-3x + 5X" +6X Hitgg’x
3 yactb
0, x<-rm

10. UccnenosaTb Ha HEMPEPBIBHOCTb M BIMOHUTL YepTexk: Yy =4SinX, — 7<X<0.

7, X=20

11. MNpoBecTn NosHoe nccnesosaHme 1 noctponTb rpaduk | (X) = NI
Kpurepun oueHku:

- OLIEHKA «3a4YTE€HO» BBICTABIISIETCS CTYJEHTY, €CIIM OH PEryJIIPHO B T€UEHHE CEMECTpa MPEACTaBIISII
pelIeHUs 33124, BBITMOJIHUI TIOJTHOCTHIO BCE 33JaHUS U WX 3AIIUTUII, OTBETUB Ha BOIIPOCHI MPEMNoia-
BaTes;

- OLICHKA «HE 3a4TEHO» BBICTABJISICTCS CTYJCHTY, €CJIM OH HEPEryIsipHO B TEUCHHE CeMecTpa IMpel-
CTaBJISUT PELICHUS 3a/1a4, BBIMOJIHIII 33/1aHUs HE MOJHOCTHIO UM BOOOIIE HE MPECTaBIIsI pabOThI
Ha TIPOBEPKY, AOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI ITPEToaaBaTels.

J51s ipoBeieHust TEKYILEro KOHTPOJIS 3HAaHUI CTY/IGHTOB B AUCTaHLIIMOHHOM (hopMmaTe B pas-
paboTtanHbIx Kadeapoit «MaremaTrka» OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUYHbIE (TIPOOHBIE) Te-
CTBHI.

3.2. IIpoMesKyTOYHAS aTTeCTALUSA

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOJUTCS MO OMIeTaM B YCTHOU opme.
Bpemst U1 moAroTOBKM OTBETA Ha BONPOCH! He Oojiee 45 MuH.

burner BKiIroyaeT TEOPETUUECKUM BOIIPOC U 3a4a4H.

KoMInekTsl s5Kk3aMeHalMOHHBIX OUIIETOB XpaHATcs Ha kadenpe «MaTemaTukay.
TunoBbie BADUAHTHI OMJIETOB MPHJIATAIOTCS.
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~No

®

10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

KommiekT Bonpocos

o JUCLMIUINHE «MaTeMaTHYeCKH aHaAJIUu3»

JudpepennuaibHoe ucunciaeHue GyHKUMA 0HOM epeMeHHOoi

[loHsTHE TIEpEMEHHOM BEIUYUHBI U 00JIACTU €€ U3MEHEHMSL.

MOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KilacCu(uKaus GyHKIUI.

Omnpenenenre U TUIbI YUCIOBOM MOCIE10BATEIbHOCTH.

[Ipenen uncnoBoit Nocae10BATEILHOCTH. ApU(PMETHUECKHE OTIEpPALlUU HaJl [TOCIEA0BAaTEIbHO-
CTSIMH.

VYcnoBus CylecTBOBaHUSI KOHEUHOTO MpeJiesia YMCIOBOM nocneaoBaTenbHOCTH (Teopembl Komun
u Beiiepmtpacca).

BTopoii 3aMeuarenbHbIil Ipeaed.

[Ipenen pynkuun. Onpenenenus. ['eomerpruyeckas HHTEPIIPETALINS OHATHUS ITpeiena PyHKINN.
CBoiicTBa TIpeIeIoB.

beckoneuHo Masble, 0eCKOHEUHO O0IbIINE (QYHKIIUH.

[TepBriil 3amMevaTeNnbHBIN PEIE.

beckoHeuHO Masible BeTMUMHBI. DKBUBAJIEHTHbIE OECKOHEUHO MaJlble U UX MCIOJIb30BaHUE MPU
BBIYMCIIEHUH NpezenoB. Tabiuiia S)KBUBaJIEHTHBIX OECKOHEUHO MaJIbIX.

HenpepriBHOCTH (DyHKIIMH B TOUKE U Ha TpoMexyTke. OiHocTopoHHUE npeaensl. Kinaccuduka-
1[Msl TOUEK pa3pbiBa rpaduka.

CgoiicTBa (hyHKIIMI, HEMTPEPHIBHBIX Ha OTpe3ke (TeopeMsbl Beiiepiirpacca, bonabsiano — Komm).
[TpousBonas. ['eomerpuyeckuii u pusndecknii CMbICT Mpou3BoiHOM. KacaTenpHas u HOpMalb
K TUIOCKOM KPHUBOIA.

Tabnu1a mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

CBsi3b MEX/y CYILIECTBOBaHHWEM IPOU3BOAHOMN (DYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (PYHKITUN
B TOM XK€ TOYKE.

[IpousBoiHAs CyMMBI, POU3BEACHUSI, YaCTHOTO. [Ipon3BoHAS CIIOKHOM U 00paTHOM (PYHKITHIA.
[TpousBoiHas MTapaMeTPUIECKH 3aTaHHON (DYHKITHH.

[IpousBonHas GpyHKIMH, 3a1aHHOI HESIBHO.

JudbdepenninpoBanue CI0KHON MOKA3aTeIbHON (DYHKIIUH.

Hudbdepenuupyemocts. Juddepenmnuan. ['eomerpudeckuii cMpica auddepeHiuana.
[IpousBoHbie U AuQdepeHnanb BEICIIUX MOPSIKOB.

OcHoBHble Teopembl AuddepenHnanbHoro ucuncienus (reopema depma, reopema Pouis, Teo-
pema Jlarpanka, Teopema Komn).

IIpaBuno Jlonurans.

Mmuorounen Teitnopa u ero coiictBa. ®opmyna Teiinopa. Octatounsiii uieH Gpopmynsl Teitnopa
B ¢popme Jlarpanxa u Ileano.

AcumnToTsl rpaduka QyHKIHIH.

DkcrpemyM. Heobxomumoe ycnoBue 3KCTpeMyMa.

JlocTaTouHbIE YCIOBUS IKCTPEMYyMA.

JloctaTouHoe ycnoBue Bo3pacTaHus (yObIBaHUs) (DYHKITHH.

HauOoubiiee u HanMeHblee 3HaUYeHUs! (PYHKLIMU Ha OTpPE3Ke.

BeInykiocTh, BOTHYTOCTb, TOUKA Neperunda. JlocraTouHoe yclioBUE BOTHYTOCTH (BBITYKIOCTH).
Heo0xoanmoe ycnoBue Touku neperuda. Jfocratounoe ycinoBue neperuoa.

OO1m1ast cxeMa MOCTPOSHUS U UCCIIEOBaHUs Tpaduka GyHKINH.

(I)YHKHI/II/I HECKOJBbKHUX MEPEMEHHBIX

1 Omnpenenenue u reOMETPUYECKUNA CMBICT (DYHKIIUU ABYX MEPEMEHHBIX.
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JIuaum ypoBHS GYHKIUU IBYX NIEPEMEHHBIX.

YacTHble MPOU3BOHBIE (PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX, UX TEOMETPUUYECKHIA CMBICT
@OyHKIIMHM HECKOJIBKUX MTEPEMEHHBIX, TOHATHE MoJHOTO Auddepennunana.
HuddepenunpoBanue ca0KHbIX GYHKIUH HECKOIBKUX MTEPEMEHHBIX.

[Ipon3BoAHBIE BBICIIMX MOPSAKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMelIaHHbIe TPOU3BO/I-
Hble. Teopema IlIBapua.

[TpounsBoaHas GYHKIMH HECKOJIBKHUX ITEPEMEHHBIX IO HAIIPABJICHHUIO.

[Ipon3BoaHas IO HANIPABJICHUIO U TPAJAUEHT CKAJSIPHOTO MOJIS.

JKcTpeMyM (DYHKIIMH HECKOJIBKUX MTEPEMEHHBIX.

10. HeoOxoamMoe 1 TOCTaTOYHOE YCIOBUS SKCTpeMyMa (DYHKIIMU ABYX MEPEMEHHBIX.
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HNHTerpanbHoe HCYHCIeHHE

[TepBooOpa3Has, HeonpeaeIeHHBIN HHTErpall. Tabinia OCHOBHBIX HHTETPAJIOB.
3amMeHa epeMeHHON U MHTErPUPOBAHME 10 YaCTSIM B HEOIPEJIETICHHOM HHTErpase.
HNuTterpupoBanue ¢ moMOIIbIO MTOABEACHUS 101 3HAK AuddepeHIuana.
HNuTterpupoBanue paliuoHaIBLHBIX IpOOEH.
WHuTerpupoBanre no yacTsM 1 3aMeHa IEPEMEHHOM B OIPe/Ie]IeHHOM HHTETrpalle.
HNuTerpupoBanmne TpPUTOHOMETPUIECKUX (PYHKITUNA, OCHOBHBIE TIPUEMBI.
NuTerpupoBanne uppauoHaabHbIX GYHKINHN.
YHuBepcanbHas TPUrOHOMETpUYECKas MOICTaHOBKA.
OnpenenenHplil HHTErpai u ero coiictBa. @opmyna Hetorona — JleliGHuma.
. [IpriioskeHust onpeesieHHOro MHTErpaja K pelieHnIo FTeOMETPUUYECKUX U (PU3NYECKUX 3a/1au.
. Beruucnenue mioniazaei ¢ moMONIpi0 ONpPeIeICHHOTO HHTErpasa.
. Beruncnenue miomaay v TMHBI KPUBO#, 3aJaHHON YPaBHEHUSIMU B ITApaMeTPUUIECKON hopMme.
. Beruncnenue miomaay KpUuBOJIMHEMHOTO CEKTOPA B MOJISIPHBIX KOOPJAUHATAX.
. Beruncnenue miomanei B IpsIMOYTOJIbHBIX U MOJSPHBIX KOOPAUHATAX C MOMOIIBIO ONPEIETICH -
HOT'O MHTErpaa.
15. Briuucnenue JIMHBI TyTU € TOMOILBIO ONPEIEIEHHOTO HHTErpaia.
16. Briuucienue AMHBL yT'd KPUBOH, 3aJaHHON MapaMeTPHUECKH.
17. Briuucnenue o0bema Tesa BpalleHUs ¢ MOMOIIBIO ONPEAeICHHOTO HHTETpaa.
18. Briuuciienue miomna M NOBEpXHOCTH TeJla BpalCHHUS.
19. HecoGcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO TUIMA. [IOHATHS CXOIMMOCTH U pacXoJUMOCTH
HEeCOOCTBEHHOT0 UHTETpaa.
20. HecoOcTBEHHBIE HHTETPAJIBI OT PAa3PBIBHBIX (PYHKITHIA.
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REREB

TunosBbie BapuaHThI OUIETOB
o gucoumuinae «MareMaTH4eCcKUuii aHaJIn3»

MUHUCTEPCTBO OBPABOBAHN S U HAYKU POCCUMCKON ®EJEPALIMU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIBHOE
VUYPEXJIEHUE BBICILIETO OBPASOBAHU S
«MOCKOBCKHNH NOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHMM IMOJIUTEX)
dakynbTeT 0a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTtuka»

JucuumuimmHa «MaTteMaTH4eCKU aHaIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BUJIET

1. TlepBooOpasHas, HeonpeaeneHHbIH HHTerpal. Tabnuna OCHOBHBIX HHTEIPAJIOB.
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x d

2. BBIUMCIUTH HEOTIPEICICHHBINA HHTErpall j .
5 — X ++/5 =X

3. Haiitu rpaguent oyakuun  Z=Y./Xy BT1ouke M ;(1,4).

4. VYkaxure, Kakoi U3 HECOOCTBEHHBIX MHTEIPAJIOB SBISETCS CXOAALIUMCS

j\/xdx, jx‘3dx, J‘\/x5 dx.
1 1 1
5. Haiiaure skcTpeMyMBbl U TOUKK nieperuba ynkinuu y = (X — 1)e™.

YTBepxkaeHo Ha 3aceqannn kadenpsl MaTeMaTHk «_ 03» 05 2023 r., mporokos Ne 10

W.o. 3aB. xadenpoii H.B. Bacuibepa / /

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPABOBAHIS POCCUMCKOM ®EEPALIMU
OEJEPAJIBHOE IOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE
YYPEXJAEHHWE BBICIIET'O OBPA3OBAHU A
«MOCKOBCKHNH MOJUTEXHUYECKHNIA YHUBEPCUTET»
(MOCKOBCKWI NOJUTEX)

®dakynbTeT 6a30BBIX KOMITETCHIIHIH, kadenpa «MaremaTuka»

O6pazosarensHas mporpamma 09.03.03 «IIpuknagnas nHGOpPMATHKAY
Kypc 1, cemectp 2

DK3aMeHaAlUMOHHBII oniter Ne 1

1. HecoOcTBeHHBIC MHTETPAIIBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U PacXOIUMOCTH
HECOOCTBEHHOTO MHTErpaa.
2t?

2. Haiitu npou3BoAHYIO PYHKIINHU, 3aJaHHOU MapaMEeTPUUYECKH X = L y=—17?.
+ 1+t

3. UccnenoBath Ha SKCTpeMYM QYHKIHIO Z =X — X +Y° + 2 Y,
7.6

4. BbIYMCIUTH ONIPE/IeTICHHbIN HHTErPaj I3Sin 2 X cos xdx.
0

5. Haiitu 06beM Tena, moJIydeHHOTO BpameHueM BOKpyr ocu OX Gurypsl, orpaHudeHHOM TUHU-
3
asmu Yy=X, y=1 x=0.

YTBepxkaeHo Ha 3aceganuu kadenpsl MaTemMaTuku « 03» 05 2023 r., mpotokos Ne 10

H.o. 3aB. kadeapoit H.B. Bacuisena / /

JU1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIsl 3HAHUM CTYJeHTOB B IUCTAaHIIMOHHOM (hopmate
B pa3paboTaHHbIX Kadenpoit «MaremaTHKay OHJIAHH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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