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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10
AUCHUILINHE

K oCHOBHBIM 1I€15IM OCBOCHMSI IUCHMUIUIMHBI  «MaTeMaTU4ecKuil aHaau3» CleayeT
OTHECTH:

- BOCIIUTaHHUE Y CTYICHTOB OOIIEH MaTeMaTHIYE€CKOU KYJIbTYPBHI;

- mpuoOpeTeHue CTYACHTAaMH LIMPOKOr0 Kpyra MaTeMaTHYeCKUX 3HaHUM, YMEHUU U
HaBBIKOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY M JEAYKTUBHOMY MBIIIJICHUIO
Hapsly C pa3BUTUEM MaTEMAaTHUYE€CKON MHTYUIINH;

- YMEHHE CTyJIECHTAaMH pa3BHBATh HABBIKA CAMOCTOSTEILHOTO HW3YYCHHS YUCOHOU U
Hay4YHOU JIUTEpaTyphl, COAECPKAIICH MATEMAaTUYECKUE CBEIICHUS U PE3YJIbTAThI;

- MOATOTOBKY CTYICHTOB K JESATEIBHOCTH B COOTBETCTBUU C KBaTH(PUKAITMOHHON
XapaKTepUCTUKONW OakayiaBpa IO HaNpaBiICHUIO, B TOM 4Yucjie (popMUpOBaHHWE YMEHHM
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHUYECKHE METO/IbI B MPOPECCHOHAIBHOMN IEATeIHLHOCTH.

- TIOJATOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUAX
uupoBoit TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKHX PHUCKOB COBPEMEHHOW HHU(PPOBOU
SKOHOMHMKH.

K ocHOBHBIM 3amauaM OCBOEHHS AUCUUILUIMHBI «MaTeMaTUYEeCKUN aHaliu3» CIEIyeT
OTHECTH:

- OCBOGHHE CTYyJCHTAMH OCHOBHBIX IIOHSTHH, METOAOB, (OPMHUPYIONINX OOIIYIO
MaTeMaTHYECKYIO OJITOTOBKY, HEOOXOAUMYIO JJIsl YCIIEITHOTO PEIIeHUs TPUKIATHBIX 3a7a4;

- (hopmupoBaHHE y CTyJAeHTa TpeOyeMoro Habopa KOMIIETSHIINI, COOTBETCTBYIOIIUX €r0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne mno aucuuiuinHe «MaTeMaTHUecKuil aHaiW3) HampaBiIeHO Ha (QOpMHUpPOBaHUE
y oO0ydJarommxcs CICeAyrIux komrmereHIud B coorBerctBum ¢ ®I'OC 21.05.04 (ypoBeHb
CHeluanuTeTa) no HanpasieHuto noaroroBku 21.05.04 I'opHoe neno, yTBep:KAEHHBIM MIPUKA30M
Muno6pnayku Poccun ot 12.08.2020 Ne 987 (c n3MeHEHUSIMU U JTOTIOJIHEHUSAMHU OT: 26 HOSIOps

2020 r.):

Kon u HanmmeHnoBaHue NuaukaTopsl 10CTHKEHHUSA
KOMIIeTEeHIUH KOMIIETeHIIUH
HNOIIK-7.1. MoskeT UCIIONB30BaTh

OIIK-7. Cnoco0OeH NpUMEHATh CAHUTAPHO - | HOPMATUBHBIE IOKYMEHTHI 110 O€30MaCHOCTH
TUTHEHNYECKUE HOPMATHBBI U NpaBuia pu Y TIPOMBILIUIEHHOM CaHUTapHUU IIPU
MOMCKaX, pa3BeaKe U pa3paboTke IIPOEKTUPOBAHUH, CTPOUTEIHCTBE MOJI3EMHBIX
MECTOPOKIECHHUM TBEPABIX MOJIE3HBIX 00BEKTOB U KCILTyaTalluu MPEANPUITUH 110
HCKOINAEMbIX, CTPOUTENBCTBE U pa3Beqke, 100bIYe U IEPBUYHOM nepepadoTke
HKCIUTyaTalUH MO/I3€MHBIX OOBEKTOB. MIOJIE3HBIX NCKONAEMBIX.

HNOIIK-7.2.YMmeet pazpabaTbiBaTh CHCTEMBI
oOecrieyeHHs 6€30MaCHOCTH U OXPaHBI TPyIa
IIPU IPOU3BOJICTBE PabOT MO NMEPBUYHOMN
nepepabdoTKe MOJIE3HBIX NCKOMAEMBIX;
HOIIK -7.3. Brageer OCHOBHBIMH METOJAMHU
3aIUTBI IPOM3BOJCTBEHHOIO NIEPCOHANA U
HACEJIEHUS OT BO3MOXHBIX MOCIEICTBUN
aBapuil, kKaracTpo(d, CTUXUIHBIX O€ICTBHI

OIIK-8. Cnioco6en paboraTh ¢ NOIIK-8.1. Bnageer HaBbIKaMu pabOTHI Ha
MIPOrpaMMHBIM 0OecrieyeHueM 00IIIEero, OBM; MeTogamMu MPOEKTUPOBAHUS




CHEIHaIbHOTO Ha3HAUCHUS U MOJI3€MHBIX U HA3€MHBIX COOPYKEHHI,
MOJEJIMPOBAHUS TOPHBIX U T€OJIOTMYECKUX OCHOBHBIMH MPABOBBIMU U HOPMATUBHBIMU
00BEKTOB JIOKYMEHTaMU; METPOJIOTMUECKUMU
npaBUjaMu, HOpPMaMH,
HOPMAaTUBHOTEXHUYECKHUMH JOKYMEHTAMU 110
CTaHJAPTU3aLMU U YIIPABICHUIO KaYE€CTBOM
CTPOUTEIILCTBA.

HNOIIK-8.2. YMmeeT o11eHUBATh CXOJIUMOCTh
pE3yJbTaTOB PACUYETOB, MOIYYAEMbIX 110
pa3IMYHBIM METOJIMKaM, 00J1aaeT HaBBIKAMU
paboTel ¢ OBM, Hcronb3yst HOBbIE METO/IBI U
MaKeThl IPOorpamMm

HNOIIK-8.3. YMmeer pa3pabaTbiBaTh MOJCIIH
MPOLECCOB, SBJIECHUN, OLICHUBATh
JIOCTOBEPHOCTH MOCTPOSHHBIX MOJIENIEH C
HCIIOJIb30BAHUEM COBPEMEHHBIX METOIOB U
CpeICTB aHanu3a uHpopmanuu

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

JucuumumHa OTHOCUTCS K oOs3arenbHOM dactd Onoka bl: Monyns «Marematnuyeckue u
€CTECTBEHHO-HAYYHbIE JUCIUIUIUHBD.
Hucnurnnuna 6a3upyercs Ha CleayIoIeH, MPpOoHIeHHON TUCIUILINHE:

- IMHEeWHas anreopa.
Juctumimza «MareMaTndecKuil aHanu3» JJIOTHYECKH CBsI3aHa C MOCJIEYIOIUMHU TUCIUIUIMHAMU:
B o6sazamenvroti yvacmu:

- MaTeMaTHUYEeCKHI aHaIn3;

- husuka;

- METO/1bl MHKEHEPHBIX PACU€TOB FOPHO-TEXHUUYECKUX COOPYKEHUH U MEXaHU3MOB;

- THAPOMEXAHUKA;

- Terio(u3rKa B TOPHOM IPOU3BOJICTBE;

- TEOJIE3H;

-reOMEXaHUKa;

- (hu3MKa rOPHBIX TOPOJ.

3. CTpyKTypa M cofepKaHue TUCHUILTHHBI

OO0mas TpyA0€MKOCTh JUCIIUTUIMHBI COCTABIISIET 4 3a4eTHBIE eIMHUITBI -144 Jaca.

3.1. Bwuasbl yueOHoii paGoThI U TPYI0€MKOCTh

. Koanyectso
n/n Bup y4eoHoii padoTsl 4ACOB Cemectp 2
AyIUTOpPHBIE 3aHATHUS 20 20

B ToM uucie:




Jlexmun 8 8

!
CeMmuHapCKue/IPaKTHUECKUE 3aHATHS 12 12
2
JlaGopaTopHbI€ 3aHSATHS - -
3

CamocrosiTejibHas padoTa 124 124

IIpomeskyTouHas aTTecTAUMS

3K3aMeH ] ]

Hroro 144 144

3.2. TemaTu4yeckuii NJaH U3yYeHHU s TUCHUILINHBI

Pazmemnién B npuitoxkenuu 1 k pabodeii nmporpamme.

3.3. Coaep:xkanue pa3iej0B TUCHUNTHHBI

BBeaenue

IIpenmer, 3a1aun u copepkaHue AUCUUIUIMHBL. OCHOBHBIE TAlbl Pa3BUTHS AUCLUILINHBL.
CrpyKTypa Kypca, ero MeCTo ¥ pojib B MOATOTOBKE OaKaiaBpa, CBSA3b C IPYTHUMHU AUCIUTUIMHAMH.

Paznea 1. luddepennuanbHoe ucuucjienue pyHKuuii 01HOH nepeMeHHOi

Tema 1. Yucnosas nociaenoBaTesbHOCTh. [Ipenen ynciioBoi nocaea0BaTenbHOCTH U €r0
cBoiictBa. @ynkuus. [locrpoenue rpadpukos pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npenenax GyHkuuu. [lepssiit u Bropoii 3ameuaresnbHble npezesbl. CpaBHeHHE O€CKOHEUHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEINYMHBI.

Tema 2. HenpepbIBHOCTh (QYHKILIUI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa QyHKIINH,
uXx Kiaccupukanus. ACUMOTOTH rpaduka GYHKIMH, UX KiIacCu(UKaLMSL.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpuueckuii U GU3NUECKUN CMBICT IPOU3BOIHOM.
[TpaBuna nquddepenunpoBanus u GOpMyIIbl BHIYUCICHUS TPOU3BOAHBIX. TabmuIia mpon3BOIHBIX
OCHOBHBIX DJIEMEHTapHbIX (yHKIMA. BbluncieHne Npou3BOAHBIX (QYHKIUHM, 3adaHHBIX
Pa3IUYHBIM 00pa3oM.

Huddepenunan. IIponsBoansie n AuddepeHnnansl BEICHMUX MopsaakoB. [IpubamkeHHbIe
BBIYHCIICHHSI C TIOMOIIBIO TudPepeHIranos.

Tema 4. IlpaBmwio Jlonurana. ®opmyna Teinopa. PackpsiTue HeonpeneneHHOCTEN
paznu4HOro Tumna. Pa3noxeHue OCHOBHBIX 3JIeMEHTapHbIX (yHKuuH mo ¢opmyne Teitnopa.
[TpubnnkeHHble BEIYUCIEHHS ¢ TOMOLIbI0 popmyibl Teitnopa.

Tema 5. OcHoBHble Teopembl IU(GEpPEeHITUATHPHOTO UCYUCICHUS. MOHOTOHHOCTH
¢bynkuuu, skcTpeMmyMbl HeoOXoauMble M TOCTaTOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKaJbHOTO
skcTpemyma. HccnenoBanue BbimykiocTd Trpaduka ¢yHkinuu. Toukum mnepernba rpaduxa
byHKINN.

O6bmas cxema uccieqoBaHusl QYHKIMU U TOCTpoeHus ee rpaduka. CBoicTBa QyHKIMIA,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUs1 QYHKIIUU Ha OTPE3Ke.

Paznea 2. ludgdepenunanbHoe HCHUCICHHE PYHKIMH HECKOJIBKHUX NepeMEeHHbIX

Tema 1. @yHKINHM HECKOJIBKUX MEPEMEHHBIX. JIMHNN 1 MTOBEPXHOCTU ypOBHs. YacTHbIe
npou3BojHble. [lomubli auddepennman. [Tpou3BosHbIE CIIOKHOW (DYHKIMH HECKOJIBKUX
nepeMeHHbIX. YacTHble mpon3BoAHbIE U quddepeHIransl BeICNX nopsakos. Teopema LlBapua.
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Tema 2. [IpousBonHas no HanpasneHuto. I'paauent. KacarensHas k kpusoid. Kacarenbnas
MJIOCKOCTh M HOpMaJlb K moBepxHocTu. Popmyina Teimopa. DKcTpeMyM (PYHKIIUH HECKOJIbKHX
nepeMeHHbIX. HeoOX01uMble U JOCTaTOYHBIE YCIOBUS KCTPEMyMa.

Pa3znen 3. UHTEerpajibHOE HCHHCIEHHE

Tema 1. IlepBooOpasnas. Teopema cyliecTBOBaHUS HEONPEIEICHHOIO HHTErpaa.
Heomnpenenenuslii nuHTErpai u ero cBoiicta. Tabauiia HHTErpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
bynkuuit. MeTo HemoCPEeICTBEHHOTO UHTETPUPOBAHUSI.

Meroabl HMHTETPUPOBAHMS  C TOMOIIBIO 3aMEHBl IEPEMEHHOHM, NOJBEICHHEM TMOJ 3HakK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

HuTerpupoBanue pallioOHAIbHBIX APOoOeii, THTErpUpOBaHNE HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX ()YHKITHIA.

Tema 2. 3agaun, npuBOAAIIME K MOHATUIO OMPEACICHHOTO UHTErpana. OnpeeneHHbI
WHTErpajl, €ro CBOMCTBA. YCIOBUS HMHTETPUPYEMOCTU. VIHTErpan C NEpEMEHHBIM IPEACIIOM
uHrerpupoBanus. @opmyna Herotona — JleiitOHuia. 3amMeHa MEpEeMEHHOW B OIPEACIICHHOM
WHTErpae.

[IpunokeHus OMpeNeIeHHOr0 HWHTErpajia B TEOMETPUM U MEXaHUKEe (BBIUUCICHUE
IUTIOINAACH TUIOCKUX (UTYD, JUIMHBI KPUBOW, 0OHEMOB.

Tema 3. HecoOCTBeHHBIE HHTErpajbl MEPBOIO M BTOPOro poaa (Mo OECKOHEYHOMY
IPOMEXKYTKY, OT HEOIPaHUYEHHBIX (QYHKIIMNA HA KOHEUHOM IIPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBOAANIME K KPATHBIM UHTErpasiaM. [[BOMHOI U TPOMHON MHTErpalbl,
uX cBoiicTBa. [IpaBuiia BEIYMCICHUS TBOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTUYeCKHX 3aHATHI MO TUCHHUILINHE
«MaremaTHYeCKMH aHAJIHN3)

Ne Tema 3ausarusa

1 Pa3gen 1. DiieMeHTBHI MATEMATHYECKOT0 AHAIN3A.
3a/iauy Ha BEIYMCIICHHE MPEAEIIOB YHUCIOBBIX MOCIE0BATeIbHOCTEN U (DYHKITHIA.

2 Pemenne 3amau Ha TeXHUKY AU(PepeHIUpOBaHUS W MPUMEHEHHE MOHSITHS
POM3BOJIHON K UCCIIEIOBAaHMIO (DYHKIMI U OCTPOEHUIO IpapuKOB (QYHKIMH.

3 Pa3nesn 2. ®yHKIIUM HECKOJIBLKHUX NepeMeHHbIX. 33/1a4U Ha BBIYMCIIEHNE YACTHBIX
IIPOU3BOJHBIX, IPOU3BOJHON IO HAINPABICHWIO, TPAJAMEHTAa U HAa UCCIIEJOBAHME
HKCTPEMYMOB (PYHKIIMH HECKOJIBKUX NTEPEMEHHBIX.

4 Paznea 3. UnTerpajbHoe ncumncieHue. MeToapl BIUMCIEHUSI HEONPEAEIEHHbBIX
WHTETPAJIOB OT PA3IUYHBIX (DYHKIIHI.

5 Brruncnenue ONPCACIICHHLIX 1 HECOOCTBEHHBIX HWHTCI'PAJIOB.

6 Breruucnenue KpaTHBIX MHTCTPAJIOB.

4. YueOHO-MeTOAN4YECKOE U HH(POPMAIIMOHHOE 00ecreYyeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCTbI

1. ®I'OC 21.05.04 T'opuoe aeno. YTBepxkaAH mpukazom MunobOprayku Poccun ot 12.08.2020
Ne 987

2. Axanemuyeckuil ydeOHBIN MiaH 1Mo HampaBieHuto mnoarotoBku: 21.05.04 T'opnoe nerno.
[Tpoduns: Mapkieiinepckoe neno. @opma o0yueHus — 3aounast. 2023.

3. OO6pazoBarenbHas nporpamma. Hampasnenue noarorosku 21.05.04 T'oproe neno. [poduis:
Mapkmeitnepckoe aemno. 2023.



4. VYka3 Ilpesunenra Poccuiickoii @enepaunu ot 01.12.2016 Ne 642 «Crparerum Hay4HO-
TEXHOJIOTHYeCcKOro pa3Butus Poccuiickoin denepaunm.

5. TIpuxa3z Munucrepcrsa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6 yrBepxkaeHun Ilopsaka NpUMEHEHUS  OpraHU3alUsAMM,  OCYILECTBIISIOLIMMHU
00pa30BaTENIbHYIO JIeSATENbHOCTD, AJIEKTPOHHOI'O o0y4eHus, JUCTaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH MPH peau3alii 00pa30BaTeIbHBIX IPOrPaMM.

4.2.  OcHoBHasl JUTepaTypa:

1. ®uxrtenroubir [.M. OCHOBBI MaTEMaTUUYECKOT'O aHAJIM3a: YYCOHUK IS BY30B, 15-€ U3 .,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxrtenroinsil .M. OCHOBBI MaTEMaTUYECKOTO aHAIHM3a: YIeOHUK JIJIs BY30B, 14-€ u3.,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. KyappsBues JI.JI. Kpatkuii xypc maremarmdeckoro ananmsa. T.1. duddepenumansaoe u
WHTETPAIbHOE MCYUCICHUS (QYHKIHMH OJMHOW TEpeMEHHOW. Psanmbl: YueOHUK [DIEKTpOHHBIN
pecypc]: yueb. - DnektpoH. naH. - MockBa: @usmariut, 2015. - 444 ¢. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.3. Jlomo,iHUTEbHASI JIUTEpaTypa:

1. Muckynos H. C. JuddepeHnuanbHoe U WHTErpalbHOE HCUUCICHHS s BTY30B. B 2-x
tomax. M.: UuTerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3y6koB B.I'., JlsxoBckuit B.A., MapteiHenko A.U., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKUX BBICIIMX Yy4eOHbIX 3aBenenuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 »k3.

3. Kparkuii Kypc BbICIICH MaTeMaTHKH [DJIEKTPOHHBIH pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.]

4. byrpos A.C., Huxonsckuii C.M. Briciias MaTemaTuka: yueOHUK JUIsl By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanpHoe ucuucieHue (QyHKUUNA OJHOW M HECKOJIbKUX IMEpPEMEHHbIX. Teopus mMmous:
METOAMYECKHE YKa3aHWs M BapuUaHTBl pacueTHO-Tpaduueckux pabor // bogynos M.A.,
boponuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «cMAMMN», 2009.

6. MaremaTnueckuil aHanu3. Teopus npenenoB U quddepeHraIbHOe HCUNCIEHUE: OCHOBHBIE
MOJIO’KEHUSI TEOPUU, METOAMUECKHE yKa3aHUsl U BapUaHThl pacueTHO-rpapuueckux padot //
bonynos M.A., bopoguna C.H1., Koporkosa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4, JjekTpoHHBIE 00pa3oBaTe/bHbIE PeCYpPChI

[TpoBenenue 3aHATHH W aTTeCTallMi BO3MOXKHO B JUCTAHIIMOHHOM (opmaTe ¢ MpUMEHEHHEM
CUCTeMBbl JUCTaHIMOHHOro oOyueHusi yHuBepcutera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
kaeapoit «MaTteMaTHKay JIEKTPOHHBIX 00pazoBareibHbIX pecypcoB (DOP) mo BceM paznenam
NpOrpaMMEI..

DJIeMEHTBI MATEMAaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIM3a

WHTerpaibHOE HCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(byHKIUH OJHON nepeMeHHON
HMuddepennnansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHue QpyHKuun
HECKOJIbKUX NIEPEMEHHBIX



https://e.lanbook.com/book/93522

Pazpaboranubsie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

HOpSIIIOK IMPOBCACHUA pa60T B JUCTAaHIIMOHHOM CI)OpMaTe YCTAHABJIMBACTCA OTACJIbHBIMHA
paclopsDKeHUSAMU MIPOPEKTOopa MO y4yeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

Kaxnplii ctyneHT obecriedeH WHAMBUIYAIbHBIM HEOTPAHWYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOMN

OHOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

HHTepHeT-pecypCchl BKIIOYAIOT Y4eOHO-METOAWYECKHE MaTepHuajbl B OSJIEKTPOHHOM BUJE,

MIpeICTaBICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «lL{eHTp MaTeMaTH4YeCKOro 00pa3oBaHMs»

(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nbie yueOHO-MeTOAMYECKHE U HH(DOPMAIITMOHHBIC MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH «IHTepHEeT» 1J1si OCBOCHUS

JTMCIUTUTMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIuueH3u0HHOE U CBOOOTHO paclpocTpaHsieMoe IPOrpaMMHoOe

o0ecreyeHue
Ne| HammenoBanue | Pazpaborumk 1O HocTtynHocTh Ccbuika Ha Equnelii peectp
(npaBooOmanarens | (JMIEH3UOHHOE, POCCHUICKHUX MPOTPaMM JIJIst
) CBOOOIHO OBM u B/l (npu Hanmiuum)
pacIpocTpaHsIeMOe
)
1 |Astra Linux | OO0 JIunieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemenHble npodeccnoHaabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIPABOYHbIE CHCTEMBI

Ilepeuensb pecypcoB cetu UHTepHET, 10CTYNHBIX IJISI OCBOEHUS] AMCUUIIJIMHBI:

HaumeHoBaHue Cchblika Ha pecypce HocTynHocTh

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI



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.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

JocrtynHa B cetn
HNHuTtepuer 6e3
OrpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

Nudopmanuonnsie pecypeol Cetn

KoncymwrantlInioc http:// www.consultant.ru | JoctymHo

ITopran @enepanbHbIX
rOCY/IapCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHAAPTOB
BBICIIIEr0 00pa30BaHUS

http://www.fgosvo.ru. HoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CUCTEMBI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
HNHuTtepHer 6e3
OrpaHUYEHUN

IPR Books https://www.iprbookshop | loctynHna B cetn
.ru/ HurepHer 6e3
OrpaHUYEHUN

IIpodeccuonanbubie 6a3bl JAHHBIX

baza nanHbIX HaydHOU http://www.elibrary.ru HocrymHo
AJICKTPOHHON OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
IIOJINTEMATHYCCKAaA pe(i)epaTI/IBHO-
o6ubnunorpaduueckas u
HaYKOMCTpHUYICCKAA
(bubnmuomeTpuueckas) 0a3a TaHHBIX

5. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne QU CIUIIIHHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIeurBaeT MPOBEIEHUE BCEX BHJIOB
SaHHTI/II)’I, npeaAyCMOTPCHHBIX y‘l€6HBIM IJIaHOM, U COOTBECTCTBYCT I[CflCTB}H—OHII/IM CaHUTApPHBIM U
IIPOTUBONOXKAPHBIM IPAaBUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacnosiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
UCTIOJIBb3YeT YUeOHbIe ayAUTOPUH U3 0011ero (hOH/Ia YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJi TPOBENEHUS WHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanueckue peKOMeH Al UU

6.1. MeToauyecKkue peKOMeHIAUMH IJIs MpenoxaBaTeisi
110 OPraHM3auuM 00yYeHus
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHHE CTYAEHTOB HA TO, YTO NMPAKTHUYECKH BECh
M3y4aeMbIil UMU MaTepuajl He TpeOyeT KaKoW-TH00 CIeIuaTbHOM (JIOMOJTHUTETLHOM ) TOATOTOBKU
U BIIOJIHE MOKET OBITh YCHEIIHO W3Y4YeH, €CIU CTYACHTHI OYyAyT CBOEBPEMEHHO BBINOJHATH
JIOMAIITHUE 3aJaHHsI U MT0JIb30BaThCs (IPU HEOOXOIMMOCTH) CHUCTEMOM MJIAHOBBIX KOHCYJIbTAlUN
B TEUYEHHE KaXJ0ro cemMecTpa. Bomeamme B Kypc MaraHaiu3a pasjieibl SIBISIFOTCS
KJIACCUYECKUMHU, B TO K€ BPEMsSl OHM IPAKTHUYECKU OPUEHTHUPOBAHBI, TAK KaK UMEIOT LIMPOKOE
pacnpocTpaHEHHE /ISl PELLIEHUsI Pa3HOTO poJia 3a/1ad BHYTPU CaMOM MaTeMaTUKU U NPUKJIIaJIHbBIX
3agad. MIX ocBOeHHE MOMOXKET CTYACHTaM JIOTUYECKH BEpHO, apIYMEHTHPOBAHO U SCHO CTPOUTh
YCTHYIO U MIUCBMEHHYIO PeUb, YCIICIIHO IPUMEHITh HAaKOIICHHBIE 3HAHUS B MTPO(ECCHOHATEHON
JESITEIbHOCTH.

Heo0xomuMo ¢ caMoro Hadama 3aHSATHH PEKOMEHIIOBATh CTYACHTAM OCHOBHYIO U
JOTIOTHUTEJIBHYIO JTIUTEPATypy, a B KOHIIE CEMECTpa JIaTh CIMCOK BOIPOCOB IS MOATOTOBKH K
JK3aMEHY.

Ha nepBom 3aHsATHN 10 JUCHMILTUHE CIEAYeT 00513aTelbHO TPOMHGOPMUPOBATH
CTYAICHTOB O BHJIE M (hopMax TEKyLIeH U MPOMEKYTOYHOH aTTeCTaIUil 10 TUCIUILTHHE, CPOKaX
UX MPOBEJICHUS, YCIOBUAX JOMYyCKa K MPOMEKYTOYHON aTTeCTalluy, MPUMEHSIEMBIX BUIAX
IIPOMEKYTOUHOTO KOHTPOJIS.

N3noxxeHrne TEOpEeTHUYECKOro MaTepuasa JOJDKHO COMPOBOXKAATHCS WILIIOCTPATHBHBIMU
[IpUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIPENoaBaTeseM TaK, YTOObl TEXHUUECKUE TPYAHOCTH U
BBIKJIQJIKM TIPU PEUICHUH 337auyd HE OTBJICKAIM OT IJIABHOTO: OCMBICICHHUS HJIEU U CYTH
IpUMEHsieMbIX MeTos0B. ClenyeT Bcerjna yka3blBaThb NPUMEPbl IMPAKTHUUECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHHUH U HOPMYIL.

[IpakTnueckue 3aHATHS AOKHBI ObITh OpraHU30BaHbl IPENOJIaBAaTEIEM TaKUM 00pa3oM,
4TOOBl OCTaBaJOCh BpEMS Ha MEPUOJUYECKOE BBHIMOJIHEHHE  CTYIACHTaMH HEOOJbIION
CaMOCTOSITENIbHOM paOdOThI B ayAUTOPUH ISl IPOBEPKU YCBOEHUS U3JI0KEHHOI0 MaTepHara.

[IpenogaBaTens, BeAYHIMI MPaKTUYECKHE 3aHITHUS, JODKEH COIIACOBBIBATH Y4eOHO-
TEMaTUYECKUH IJ1aH 3aHATHH € JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYEHUH.

[IpenogaBatento ciaenyeT [n0OMBATbCS CHUCTEMATHUECKON HENMPEPHIBHON  pabOTHI
CTYJCHTOB B TEUEHUE CEMECTPa, HEOOXOAUMO BBISBIIATH CUIIBHBIX CTYJIEHTOB M MPUBJIEKATh UX K
Hay4HOIl paboTe, K y4acTHIO B Pa3HOTO poJia OJIMMIINA/IAaX U KOHKYpCax.

CTyZneHT [OJDKEH OIlyIlaTh 3auHTEPECOBAHHOCTh MpEnojaBaTeNsi B JIOCTHXKEHUU
KOHEYHOI'0 pe3yJsibTara: B IPHOOPEeTeHUH 00YyJaroMMHCS IPOYHBIX 3HaHUM, YMEHUH U BlIaIeHUs
HaKOIJIEHHON MH(pOpMAaIIMel Jis peleHus 3a71a4 B Mpo(heCcCUOHATBLHOMN IS TEIbHOCTH.

6.1.1. Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATHII U aTTECTAIIMM BO3MOXKHO B TUCTAHIIMOHHOM (opmare ¢
MPUMEHEHUEM CHUCTEMbI JUCTAaHIIMOHHOTO 00yueHus: ynuepcutera (C1O-LMS) Ha ocHOBe
pa3paboTaHn-

HbIX Kadenpoil «MaremaTHka» 3JEKTPOHHBIX OOpa3oBareibHbIX pecypcoB (DOP) mo Bcem
paszaenam mporpammsl (cM. 1. 4.4).

[Topsimok npoBezieHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
PaCIOPSDKEHUSIMU  TIPOPEKTOpa MO y4eOHON paboTe W/WiaM IEHTPOM Y4eOHO-METOIMYECKOM
paboTHI.

6.2. Mertoauueckue yKazaHus AJsl 00y4aKOUIUXCS 110 OCBOEHUIO

JTHCHHUILINHBI

Paznen 1: nuddepenunanbHoe ucuucjaeHne PyHKuuii 0HOH NepeMeHHOo

[Ipu nzyuennn nuddepeHnranrbHOro ucuucaeHus GyHKIui 01HON nepeMeHHoi oOpaTuTe
BHUMaHME Ha MOHATHUE Ipeesa (YHKIUU B TOUKE U METOIbI ero BeruucieHus. [Ipenen — oxHo u3
OCHOBHBIX MOHATUN MaTeMaTH4ecKoro aHanusa. [lpu BbluMcIeHMM TpeesioB (YHKIHUH HAJO,
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gif’o,oo’oo_w’loo

MPEKIE BCETO, BBISCHUTH XapaKTep HEOMPEIeICHHOCTH 0 oo . YUtoOmI
OBJIAJICTh TEXHUKOW pEIIeHUs 3a]ja4 Ha BBIYUCICHUE MPEAETIOB, HA/I0 3HATh JIBa 3aMevaTeIbHbIX
npeena, TabauIly 3KBUBAJICHTHBIX OECKOHEYHO MAaJIbIX, MPaBWIIO JlomuTans, pa3TudHbIe IPUEMbI
PacKpbITUSI HEONPEJEICHHOCTE B 3aBUCMMOCTH OT BUAA (YHKIUU U PEHIUTH JOCTATOYHO
00JIbIII0€ KOJIMYECTBO 33]1a4.

[Ipy m3ydeHun TeM, MOCBSIICHHBIX MPOU3BOAHON U nuddepennmany GyHKIUH, HATO
OCMBICJIUTh UX TEOMETPUUYECKUI CMBICII, TOHUMATh pa3iudnue MeX 1y HUMU (quddepeHmman - 3To
IJIaBHAs JIMHEWHAs 4acTh IpupameHus GyHKIuu). TBepao 3HaTh (Kak TaOJIWIly YMHOKEHHS)
dbopmynel  auddepeHIUPOBaHUST ~ OCHOBHBIX  JJEMEHTApHBIX  (QyHKIMH ©  TpaBuia
nuddepennupoBanus (Bce, KOHEYHO, HO OCOOCHHO TpaBuiio TU(PEPEHIIMPOBAHUS CIOKHOU
GyHKIUN).

OOparuTe BHUMaHHE TaKXe Ha 0COOCHHOCTH MU depeHupoBanms GyHKIHMHA, 3aJaHHBIX
B HESIBHOU (popMe, mapamMeTpuvecku, Ha mpueM jJorapudmudeckoro nuddepeHmpoBanus.

Cnemyer 4eTKO 3HaTh U yMETh MPHUMEHSTh aIrOPUTM UCCIeNOBaHUS (DYHKUUNH U
MOCTPOCHHS TPa(UKOB: ONpEeNICHHE TOUEK pa3pbiBa (M UX KIacCU(UKAIUIO ), ACUMIITOT rpaduka
(BepTUKANbHOM, HAKJIOHHOW, TOPH3OHTAJIbHOW), HEOOXOAHWMBIE U JOCTATOYHBIC YCIOBUS
MOHOTOHHOCTH (DYHKITHH, CYIIIECTBOBAHUS JIOKATLHOTO 3KCTPEMyMa, TPOMEKYTKOB BBITTYKJIIOCTH
Y BOTHYTOCTH (DYHKIIMH U TOYEK Meperuoa.

Paszpnen 2: nuddepenunanbHoe ucHHUCTeHHe PYHKIMI HECKOJIBKUX NepeMeHHbIX

[Ipy wm3ydeHWM naHHOTO pasnena oOpaTuTe BHUMAaHUE HA TO, YTO (YHKUIUS ABYX
IIEPEMEHHBIX MMEET HAIVIIIHBI I€OMETPUUYECKUN CMBICI — 3TO ITOBEPXHOCTH B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMBICINTh MOHSATHS YACTHBIX IPOU3BOAHBIX W IOJHOro JuddepeHnMana U
OCOOEHHOCTh MX BBIUMCJIEHMSI, OBJIAJETh TEXHUKON BBIYUCIICHHS MPOU3BOJHBIX OT CIIOXKHOMN
(GyHKLIMU HECKOJbKUX NepeMeHHbIX. CienyeT oOpaTUTh BHMMaHUE Ha TO, 4TO JUIS (PYHKLIUHU

L= Z(X’ y) CMCHIAHHBIC YaCTHBIC MPOU3BOJHBIC BTOPOTO IOPSAJKa PaBHBI MCKIAY co0oii:
0’z 9’z

OXady  0OyoX (reopema llIBapna), To ecTh nopsAA0K U depeHIpOBaHUST HE UMEET 3HAUCHHUS.
Jlig GpyHKIIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS! (PYHKIIMH B TPOU3BOIHLHOM
HalpaBJICHUU XapaKTepU3yeTcss IMPOU3BOAHOM MO HampaBlIeHHIO, a HauWOOJbIIas CKOPOCTh
M3MeHeHus QyHKIUU Oy/eT B HallpaBJI€HUU BEKTOpa I'PaJUeHTA.
Crnenyer oOpaTuTh B 3TOH TeMe BHMMaHHME Ha HEOOXOJMMOE M JJOCTATOYHOE YCIIOBHS
CYIIECTBOBaHMS 3KCTpeMyMa (DYHKIIUN HECKOJIBKUX EPEMEHHBIX.

Pa3nen 3: HHTErpajJbHOC HCYUCJTICHUE

B wuHTerpasibHOM  HCYHMCIEHWM pelIaeTcs 3aaada, oOpaTHOW TOH, KoTopas
paccmaTtpuBaiachk B 1udPpepeHInaIbHOM UCYUCICHUH: HEOOXOAMMO HANUTH JIJIsl TaHHOW (yHKITUN

f (X) TaKkylo (YHKIIHIO, TPOU3BOAHAsI OT KOTOpoi Oblia Obl paBHA 3aaHHON. IHTEerpupoBanue
(GYyHKLIUI — JOCTAaTOYHO CIOXKHBIN pa3aen MaTeMaTuKU, OBJIa/IeTh KOTOPBIM MOYHO TOJBKO, €CITH
CTYAEHT «BO3bBMET» I0CTATOYHO OOJIBIIIOE KOJUYECTBO HHTETPAIOB PA3HOIO TUIIA.

Hano TBepno 3HaTh TaOMUIly WHTETPajioB OT OCHOBHBIX DJIEMEHTApHBIX (DYHKIIHIA,
OCHOBHBIE METOJIbl HMHTErpUPOBAaHUSA (3aMeHa MEpPEeMEHHOM, TMOJABEIEeHUE TMOJ 3HaK
muddepeHiana, HWHTETPUPOBAHHE IO YacTsAM, IPUEMbl BBIUYMCIEHUS MHTETPajioB OT
paloHaIbHBIX IpO0eil, OT pa3HOTO TUIIA TPUTOHOMETPUUYECKUX (PYHKIIHI).
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Hano ocMBICIUTH €IMHCTBO TMOAXOJa K TIOCTPOCHHUIO ONPEACTCHHBIX, KpaTHBIX,
KPHUBOJIMHEHHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOEHHE HEKOTOPOH MHTErPabHOI CYyMMBI
U IIPEEIIbHBIN IEPEXO.

3HaTh T€OMETPUYECKHI CMBICI W OCHOBHYIO (hOPMYJy BBIYHCICHUS OIPEICICHHBIX
uHTerpainoB — popmyny Herotona — JleiiOHuIa, reoMeTpruecKkue U (pu3nuecKue MpUIoKeHUs
OIIPEJICTICHHBIX U KPAaTHBIX MHTETPAJOB, YMETh HAXOAWTH IUIOIAAb IUIOCKOH (DUTYpHI, [UIHHY
KPUBOH, 00BEM M IUIOIIAb TOBEPXHOCTH TeJl BPAIICHUSI.

7. @OH OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB IpezcTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pa3nelsr:

1. MeTtoasl KOHTPOJIS U OIICHUBAHUSI PE3Y/IHbTATOB OOYUCHHS.
2. lllkana u KpUTEpUU OLICHUBAHUS PE3yIHTATOB OOYUCHUSI.
3. O1ieHOYHBIE CPE/ICTBA.

3.1. Texymuii KOHTPOIb.

3.2. IlpoMexyTOoUyHas aTTecTalus.
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TemaTnueckuil NJ1aH JUCHUMILINHBI «MaTeMaTHYeCKUHM aHAJIU3»
10 HANIPABJIEHUIO OJATOTOBKH

21.05.04 I'opHoe aeJ10
[Tpoduns
Mapkiueiiepckoe 1ej10
KBanudukanus

I'opHblii HHKEHEP-CIENUATUCT
®opma 00ydeHus : 3a04Has

I'ox natopa: 2023/2024

Ilpunooscenue 1

Buabl yueOHoil padoThl,
Buanl caMmocTosITeILHOM
N c Henenst BKJIIOYASI CAMOCTOSITEIbHYIO paGoTbI ®opmbl
M paboTy CTY/JIE€HTOB, aTTecTaluu
n/ Pazpnen ecT | Cemectp CryaeHroB
U TPYA0EMKOCTH B Yyacax
n P a
KP | KIl | PI" | P K
J | I/C | JIa6 | CPC | KCP ehe | K|y | 3
P par p
Bropoii cemecTp
Paznen 1. [Tuddepennmansroe
11 Aubdep 2 1|2 16

HcYuCIeHne QyHKITUN OTHON
IIEPEMEHHOM.
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O030p 3ama4 IepBoro paszzaena

12 Boigaua 3amanuit PI'P Ne 1 mo 2 4 16 *
MaTEMaTHYECKOMY aHaJIH3Y.
1.3 | Pazmen 2. DOYyHKIUHA 3 16
HECKOJILKHX IepeMeHHbIX
O630p 3amau 1o (QYyHKIHIM
HECKOJIbKUX MEePEMEHHBIX
14 Boigaua 3amanuit PI'P Ne 2 mo 4 2 16 +
byHKIMAM HECKOJIBKUX
MIePEeMEHHBIX
Paznen 3. HuTerpajabHoe
HcUHncaeHne
15 Boimaua 3amanmit PI'P Ne 3 mo 5 16 *
UHTETPAIbHOMY UCUHCIICHUIO
0O630p 3aaq 1o
HEOTPEACIICHHBIM,
1.6 bea 6 4 16
OTIpeIeTICHHBIM u
HECOOCTBEHHBIM HHTErpaiam
OO030pHast JeKIus MO KpaTHBIM
1.7 P H P 7 16
WHTETpaIam
O630p 3amau MO  KpaTHBIM
1.8 8 2 12
HHTErpaniam
dopma aTTecTauuu 19-21
3
Bcero yacoB no aucuumniInHe
12 124 Pr
P
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Ilpunooswcenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«MaTteMaTHYECKUH aHAJIN3»
3aouynas popma o0yuenus

Hampasnenune noarorosku: 21.05.04 I'opuoe neno.
[Tpoduns: Mapkiieiiaepckoe aeno.
KBamuduxanus: ['opHbIi HHXEHEP-CIIEHUAINCT.

Kadenpa: «Matematukay

1. MeToabl KOHTPOJISAA ¥ OLIEHMBAHUS Pe3yJIbTATOB 00yUeHH s

J1J1s KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOii
MIPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIIEH YCIIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXYTOYHAS aTTeCcTalus (9K3aMeH).

2. llkaja 1 KpUTEPUH OLCHUBAHUSA Pe3yJbTATOB 00y4eHHS
dopmMa NPOMeKYTOYHOM aTTECTALMH: IK3AMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOThI, MPEIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCIIUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3YJbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B TEUEHHUE
cemectpa. O1leHKa CTENEeHU JOCTHKEHNS 00yJaloIUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110
JUCLUIUINHE TIPOBOJWTCS TPENOJABATEIEM, BEIYIIUM 3aHATUSA 10 JUCHUIUIMHE METOAOM
DKCIEPTHOM oOneHKU. [lo uToram mnpomMeKyTOUHOM arrecTauuy IO AWCLUIIIMHE BBICTABISAETCS
OLICHKA «OTIMYHO», «XOPOILO0», «YAOBIETBOPUTEIHHO» UIH «HEYTOBIETBOPUTEIHHOY.

Ixana oueHuBaAHUA Onucanue

BrimonHensl Bce  00si3aTesIbHBbIE yYciaoBusgs MNMOATOTOBKH
CTYACHTA K l'[pOMe)KyTO‘lHOﬁ aTTeCcTalMu, NpeayCMOTPEHHEBIC

nporpaMmoil  nuctMiiMHbL.  CTyIeHT — JI€MOHCTpUpYET
COOTBETCTBUE 3HAHWM, YMEHHH, HAaBBIKOB IIOKAa3aTENsM,
OTnuuHO NPUBEJCHHBIM B Ta0NMIaxX, ONEpUpyeT MPHOOPETEHHBIMU

3HaHUSMH, YMEHUSIMH, HaBbIKAMU, IPUMEHSET UX B CUTyalUsIX
MOBBIIIEHHONW CJI0)KHOCTU. [Ipy 3TOM MOTYT OBITH JOIMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS MpH
IIEPEHOCE 3HAaHUN U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE 3a1a4H.

BrimonHensl Bce  00si3aTeJIbHBbIE yYciaoBusa MOATOTOBKH
CTYACHTA K l'[pOMe)KyTO‘-lHOﬁ aTTeCTalMM, IPpEAyCMOTPECHHEIC
nporpaMMoﬁ JAUCIHHUITIINHBI. CTy,Z[eHT ACMOHCTPUPYCT

Xopomo
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COOTBETCTBUME 3HAHMI, YMEHUN, HABBIKOB IIOKa3aTEIsM,
MPUBEJICHHBIM B Ta0JHUIaX, OMEPUPYET MPUOOPETECHHBIMHU
3HAHUSMHU, YMEHUSIMH, HaBbIKaMHU. B TO ke BpeMsl IIpu OTBETE
JOTTYCKAeT HECYIIECTBEHHBIC MOTPEIIHOCTH, 3aJa4M PEIIaeT ¢
HeJI0YeTaMH, HE BIUSIONIMMH Ha OOITUI X0 peIICHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

Boimonnensl Bce o00s13aTe/ibHbIE YCJIOBHS IOATOTOBKH
CTYJA€HTA K MPOMEKYTOUYHOM aTTecTaluu, NpelyCMOTPEHHbIE
MporpaMMoll  JTUCLMIUIAHBI. CtyaeHT  JIE€MOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HAaBBIKOB II0OKAa3aTellsIM,
MPUBEJACHHBIM B Ta0NWIAX, OMNEPUPYET MPHUOOPETCHHBIMH
3HaHUSIMU, YMEHUSIMU, HaBbIkaMu. Ho moka3biBaeT Heriyookue
3HaHUS, TPU OTBETE HE JOIMyCKaeT TIpyObIX OIMOOK WIH
MIPOTUBOPEYUH, OTHAKO B ()OPMYIIMPOBAHUH OTBETA OTCYTCTBYET
JOJDKHASL CBSI3b MEXK]y aHATM30M, apryMEHTAllUe U BHIBOJIAMU,
B PEIICHUU 3a7a4 MOTYT COJIEp>KaTbcs TpyOble omuoOku. Jlms
MOJIyYEHUsl TMPABWIBHOTO OTBETa TPEOYIOTCS YTOUHSIOIINE
BOIIPOCHI.

HeynosnersopurensHo

He BbImonHeHsl o0si3aTe/ibHbIe YCJOBHS MNOJATOTOBKH
CTY/IeHTa K NMPOME:KYTOUYHOI aTTecTaluu, IPeIyCMOTPEHHBIE
nporpamMmoil  aucuurmianasl, WMJIM cTyneHT aeMoHCTpHpyeT
HEMOJIHOE  COOTBETCTBUE  3HAHWUW,  yMEHUW,  HaBBIKOB
MPUBEACHHBIM B Ta0nuiax, JJOMYCKAIOTCs 3HAYUTENbHBIC
OLIMOKH, IPOSIBIISICTCS] OTCYTCTBHE 3HAHUI, YMEHU I, HABBIKOB T10
psAly TOKa3areieil, CTYIEHT UCHBbITHIBAET 3HAYUTEIbHBIC
3aTPyAHEHUS TIPHU ONIEPUPOBAHUH 3HAHUSIMU U YMEHUSIMHU.

3. OneHo4YHbIC CPeACTBA

HepequL OLCHOYHBIX CPEACTB 10 JUCHUIIJINHE

«MaTeMaTH4YeCKH| aHAJIH3)

Haumenosanue [IpencraBnenue
No Kpatkas xapakTepucTuka OlleHOYHOTO
OLICHOYHOTI'O OLICHOYHOT'O CPEJICTBA
1/ CpeacTBa
CpeacTBa B ®OC
1 KoHTtponbHas CpenctBo nmpoBepku ymeHul npuMeHats | Komruiekr
(camocTosATENbHAS | MOJYYEHHBIC 3HAHUS JJIS PEUICHUS 33/1a4 | KOHTPOJIbHBIX
) pabota ONPENEIEHHOTO THIMA MO TEME WU | 3aJaHui IO
aszen BapUaHTaM
(KP) p y p
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2 | PacuerHno- CpencTtBo npoBepku yMeHHH NpuUMeEHATh | Kommekr 3amaHuil
rpadudeckas [IOJIy4eHHBbIE ~ 3HAaHHWSA 10  3apaHee | A BBIITOJIHCHUS
pabota OIPEIEICHHON METOAUKE U PEIICHUS | pacyeTHO-

3ajjad WIM 3aJaHdid 0 MOJYJII0 WM | rpaduuecKoil paboTsl

(PI'P)
JNUCLIUILIMHE B IIEJIOM.

CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK
crenuanbHas Oecela TMEIAaroru4eckoro
paboTHHKAa ¢ OOYyYaromUMCs Ha TEMBI,

VYeTHbII onpoc N .
CBA3aHHLIC C U3y4aCMOU AUCHHUIIJIMHOU, U

Bompocsl o

cobeceioBaHue, TeMam/paszenam
3 paccyMTaHHOE Ha BBIICHEHHE oO0BbeMa
(YO) N JUCIUTUTUHBI
3HAHUU oOyuatomierocs 1o
OIpeICICHHOMY pa3Jieiy, TeMe, podeme
U T.IL.
CucremMa CTaHIAPTU3UPOBAHHBIX 3a1aHUH,
ITO3BOJISI s
Tect 03BOJIATOIIA DoHJT TECTOBBIX
aBTOMAaTHU3HPOB .
4 (T) P 3aIaHUI

aTh MIPOLEAYPY U3MEPEHNUS YPOBHS 3HAHUI
1 YMEHHMH 00yyaroierocs.

5 | Dx3ameHanmonHbl | CpeACTBO TPOBEPKHM 3HAHWUN, YMEHUH, | DK3aMEHAIlMOHHBIC

¢ OueTsl HaBBIKOB. MOXKET BKJIIOYATh KOMILICKC | OHMIICTHI.
TEOPETUUECKUX BOMPOCOB 3aJa4
(OB) . ’ * | Ikana oueHUBaHUS U
MPAKTUYECKUX 3aJaHHI.
npoueaypa
MIPUMEHEHUS.
[TpomexxyTouHas Ox3ameH (D) 1) ycrao (V)

arrectanus (I1A) 2) mucemenHo (IT)

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
1 3a7aHus B opMe OJIAaHKOBOTO TECTUPOBAHUS JIJII KOHTPOJISI OCBOCHHST 00YJarONTUMUCS Pa3/esioB
JUACUMIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no nuddepeHnuajibHOMy UCUHCTEHUIO PYHKIUIA 0HOI
nepeMeHHOH

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:
[Tpenen unciioBoi MOCIEIO0BATENBHOCTH, Npee (QYHKIHH.
UccnenoBanuie pyHKINN HA HETIPEPHIBHOCTb.

Brruncnenue npon3BoAHbIX (QYHKIIMH.

UccnenoBanue GyHKIIUH, TOCTPOSCHUE TPAPUKOB.

PacuerHo-rpadgmyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-Tpauaeckoit paboThI:
OYHKINHI HECKOIBKUX MePEMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpON3BOIHBIC OT CIOKHBIX
¢byukuuii. [IpousBoaHas Mo HaMPaBIEHUIO U TPAAUEHT. DKCTpeMYM (DYHKIUU ABYX MEPEMEHHBIX.

19



PacuerHo-rpadguyeckast padora Ne 3 10 HHTErpaJIbHOMY HCYHMCICHHIO.

Kpatkoe copepkanue 1 3Tarbl pacdeTHO-rpaduaeckoit paboThI:
Ilepeuviti sman:

Metobl HHTETPUPOBaHUs. BruncieHne HeonpeaeIeHHBIX HHTETPAJIOB.
Bmopoii sman:

HpI/IJ'IO)KeHI/IH OIMPCACIICHHBIX HHTCTPAJIOB. HCCJ’ICI{OB&HI/Ie CXOAUMOCTH HECOOCTBEHHBIX

WUHTErPaJIOB.

KoMniekT 3aganuii 1151 BHINOJHEHU S
pacuerHo-rpapuyeckux pador (PI'P)

no pucuuniarnae MareMaTH4ecKHid aHaJIn3
(HaMMeHOBaHNE AUCIUILIIHBI)

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM

1. Haiitu npenensi:

2 2
lim (2_n)2 _(1+n)2 Iim\/n+2—\3/8n3+3
n_m(l-l-n) —(2—”) n—o 4/n+5+n

7’

. 2n2 +3 " 3n+l
. . -10
Lm(2n2+lj Ilmn(\/n2+1—n) Ilm(n j :

, n—oo , n—ow n +1

i 2x% +11x +15 . 4x2

|rp3— im——

x> X+3 ) x-0 §IN“ 3X .

2n+1 _5n—1 A SII’] 3X
||m R _ ctg7x

n>e 372 4 5" 01 g lim (1-3x)

0, X<—rx
y=<sinXx, —r<x<0

T, x>0

2. UccnenoBaTh Ha HEMPEPHIBHOCTH M BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BoHYI0 GyHKINU:

2(3x3 +AX2 —X— 2)

y= 151+ X " y=Inarcsinyl—e*.
3t +1
X="—",
3t
—arct M y=5in E+t
yzﬂ y:arctgz;Jrsinanx
3sin(12x +1) 12y
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y:arctQSInX—\{?2 y=(«/§)

3
sin(x—2y)+x—=7x .
y x =e ' cost, Y =€ cost

4. CocTaBUTh ypaBHEHHS KacaTeJIbHON M HOPMAJIM K JIAaHHOW KPUBOH B TOYKE C aOCIUCCOM

y=x>+8/x—-32, x,=4.

5. IlpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTD TpauK X

Xo -

(DyHKI[I/lI/I HECKOJBbKHX IIEPEMECHHBIX

x* +3y°
"o Z=
1. HaﬁTH YJaCTHBIC HpOI/I3BOI[HBIe BTOpOFO HOpﬂI[Ka, Y6C,I[I/ITBC5[, qTo “XY = Tyx: Xy

2

Y

Z
2. Haiitu rpagueHT QyHKITUN z=1(xy) B TOYKE Mo(xo’ yo); \/; , M 0(416) )

2 2
3. HcenenioBath Ha SkeTpeMyM Qynkimo 2= X —X+Y"+2Y

HurerpuposBanue

Boruncianrthb HEONIPEACJICHHBIC HHTEIPaJIbI

dx
j2(x+\/§, [x-27dx I(x+1)exdx’ [xcos3xdx ~ [e*cosxdx

;—dX
cos“x

dx I dx J‘ x+18 dx jx+1 dx jsin3x
x> —6x+18, (x-6)(x+2) x* +3

7

f

X +6X+5,
Beruucaurhb OINPEaACJCHHBIC HHTEI'PAJIbI
6

. 1
[ 3sin® xcos xdx |
0 0

7

dx
1+ 3x

[x-perdx X

dx 2 14 x?
1++/3x-2 2 arctgx

21



1 e
dx

(x—1)e”dx s
'([ ) '!x\/7+lnx .

HecoOcTBeHHbIE MHTEIPAJIbI

1. YkaxuTe, Kakoil U3 HECOOCTBEHHBIX WHTETPAJIOB SIBISETCS CXOISITUMCS
o0 o0 0

[/xdx, [x7dx, [vx®dx

1 1 1 .

©  dx

2
2. BBIYHCIIUTD UHTETPAJ, YCTAHOBHUTH €r0 CXOJAUMOCTD HJIH PACXOJUMOCTD —» 1+ X

0
[ In xdx
3. Beruucnuth HUHTCrpajl, YCTAHOBUTH €Ir0 CXOAUMOCTD HUJIM pACXOAUMOCTL 1

? dx
4. BeluMcnuTh HECOOCTBEHHBIM HHTErpai © \/; , YCTaHOBUTH €0 CXOAUMOCTD UJIH
pacxoauMOCTb.
1
dx

X2

5. Bpruncautb HeCOOCTBEHHBIN UHTErpai -1 , YCTAaHOBUTB €0 CXOJAUMOCTb WU
PacxoIUMOCTb.

Kparnble uHTErpaibl

1. I3MeHuTh NOpsIIOK MHTETPUPOBAHKS B ABOMHOM MHTETpaJIe

2 6-x 1
d
!dxjf(x,y)dy ! y

2-y
j f(x, y)dx
a. 2x , b y .

%

”(10—x2—y2)dxdy, D={(x,y)|1<x<2 0<y<2}

2. Beruucnure (D)
“'(12x2y2 +16x°y* ) dxdy;
D

3. Berunciurs D: x=1 y=X21 y=—\/;-

4. BeruuciauTte

[ (x* + y)dxdy,

(D) D — MHOXECTBO TOYEK IIJIOCKOCTH, OTPAaHUYCHHOC INHUAMUA

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

5. Haiitu nnomans GUrypsl, OorpaHU4E€HHON TaHHBIMHU JTUHUSMU

22



y=3/x,y=4¢e*, y=3, y=4.
2
6. Haiftu muiomans Qpurypsl, orpannueHHol muamsamu Y =X, Y =—X+2

8. Haiiti 06beM Tena, momydennoro spamenueM Bokpyr ocu OY  durypel, orpanuuennoi

JIMHUSIMHU y:XS’ y=1 XZO.

9. Haiiti 06beM Tena, oydeHHoro BpamieHneM Bokpyr ocu OX ¢urypsl, orpanundenHoit
— y? 2 _
muamsmu Y =X Y =X,
KonTtpoabHbie padoTsl (mpuMepbl)

BapuaHTt

1. Noctpouts rpaduk: Y = 3cos2x

2. Hantn npegensl:

2 2
|im(5_”)2+(5+n)2 Iiml—cost lim XX —x*—x-2
1) "= (5-n)"—(5+n) 2)-0 g2 1 3) =2 X2 —2X2 +X—2
xP—x—-1 1 2 <
lim X2 — 2= |im(—+XC°S Xj* im(x——x+1)
a) ? In(x-1) 5) *>0\ 1+xcosx /) g) 1'_(2 X=X =X+l

-X, X<0
y=4x* 0<x<2

3, x>2
3. UccnepoBaTb Ha HENPEPbLIBHOCTb U BbINOAHUTbL YepTex:

BapuaHr

!
1. Halitn npoussogHyto Yx:

N

=arctg®In—— —
2 N2 6)y‘<*/;)

3
sin(x—2y)+x_:7x t
B) y r) x=e"cost, Y =¢€ cost

. (1 1 j
lim| = -
x>=| X arctgx
f(x)=x*+=

3. MpoBecTn NosHoe uccnefoBaHNe U NOCTPOUTb rpaduK X",

2. Halitn

N



Bapuanr.
ou
Nel. BeruncauTb npou3BOIHYIO 0 HAIIPABIECHUIO OS u naiitn MOAYJIb BEKTOpA I'pagueHTa A1

X 3
U=2Xy+—+12
byHKIIH \/y B TOYKE A(6,9, 1) B HallpaBJICHUH, COCTABJIAIONIEM C OCIMU

3 6 V4
CoOSa=—, COSfB ==, y<—
KOOpAUHAT YI'JIbI 7 7 2 .

z=xy(l—4x* -4y)-5

No2. UccnenoBaTh Ha SKCTpEMYM (HYHKIIUIO

dz
N93.z=In(y—x4)1 Xx=A/sint, y=cost .. dt

Bapuant

Boiyucnume:

16 2
_[ i J.(2x+1)-lnxdx
1 5Vx -2, 2.1 .

2x -1

3x* -4 sin’ 3x dx.
3.'[x2+4xdx' 4.'[c0s23xdx' 5.'[\/4—2)6—362

1. BBUKUCAUTD UHTETPAIBL:

+00 _Xz +00 dx
!xe dx . '!x- Inx

V|305pa3MTb obnactb UHTErpnupoBaHNA U UISMEHUTb NOPALOK NHTETPUPOBAHNA B MOBTOPHOM UHTErpane
0 V25-x7
[ax [ fGsy)dy.
-4 0

BolumcnnTb nnowanp ¢urypbl, OrpaHUYEHHON NIMHUAMM

2
y=2-x", y=x
BapuaHT 3aaHui1 TPEHUPOBOYHOTO TecTa.

3apgaum

3
y= arcctg\/;’ dv_?
X

1yacts 1. Y =sininx, y',y"-? 2. 3 y=3x"+xe*,%=2/1x=0,1 Oy-?
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’
4. Ha'Tn Npon3BOAHY1O Yx:

y=3 Sin4 X__B arctg7x
a) \ X 6) Y=X

e¥ +X = C0S 3X

B) X r) Xx=cost+sint, ¥ =sint—tcost

2
5. UccnepoBaTtb Ha aKcTpemym f (X) - (X_3) (X_S) .

6. HaliTu nHTepBasibl MOHOTOHHOCTU X
3
X
f X)=——16X [_51]
7. Hantn Hanbonbluee, HaumeHbLLee 3HaYeHue pyHKLMK 3 Ha oTpesKe it
2 X= L
8. MNocTpounTb KacaTenbHyo K rpaduKky GyHKLMM f (X) = 3arccos x B TOYKeE 2
2 yactb 9. Hantm npegensi:
_(3+n)’=(2+n)’ 2 tg5x
lim 5 > tg2x . X"+2x-3 lim =2
n—w _(1_ T2 - 5 %3
1) 2+n) =(1-n) 20 1 3) 3 xC 152 4 6% 4) *; 3K
3 yactb
0, X<-rx
y=<sinx, —z<x<0
>
10. UccnepoBaTtb Ha HENPEPbLIBHOCTb U BbINOJIHUTbL YepTeK: 7, x20
3
X
f (X) =2
11. NpoBecTn NoNHOE nccaefoBaHUE U NOCTPOUTb rpaduK X°—4.

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIISIETCA CTYACHTY, €CIIM OH PETyJIIPHO B TEUECHHE CEMECTPA MPEICTaBIISI
pelleHusl 3a/1ad, BBIIOJIHWI IOJHOCTBIO BCE 3aJaHMsl M MX 3allUTWI, OTBETHUB HA BOIPOCHI
IpEenoiaBaTels;

- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYIEHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTpa
IPEJCTaBIsUl PELICHUs 3a]a4, BBIIOJHWI 33JaHHsS HE IMOJIHOCTBIO MJIM BOOOIIE HE MPEeACTaBIIsI
paboTbl Ha TMPOBEPKY, JOMYCKAeT CYLIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOIPOCHI
IpenoaBaTers.

Jlnst mpoBeIeHUs] TEKYLIero KOHTPOJIS 3HAaHWN CTYACHTOB B JMCTAaHIIMOHHOM (opmaTe B
pa3paboTaHHbIX Kadenpoil «MaTeMaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (IPOOHBIE)
TECTHI.

3.2. IIpome:xxyTOUHAs aTTECTALUSA
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10.

11.

12.
13.

14.
15.

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

23.
24.

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

KoMmuiekT Bonmpocos
JAuddepenunanbroe ucuncieHnne GyHKuuii 0HON NMepeMeHHO

[ToHsTHE TIEpEMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUSI.

NOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KJIacCUpUKaus GyHKIHH.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATENILHOCTH.

IIpenen YHUCIIOBOU IIOCJIEI0BATEIBbHOCTH. Apudmernueckue olepanuu HaJ
IIOCJIEI0BATEILHOCTIMU.

VYcnoBus cyniecTBOBaHHMs KOHEUHOI'O MpeJiena YNCI0BON IoceoBaTesIbHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

BTopoii 3aMeuaTenbHbli npeed.

[penen pynxmuu. Onpenenenus. I 'eomeTpudeckas HHTEPIPETALUS TOHATHS pezena (yHKIUH.
CaoiicTBa NpeIesioB.

BbeckoneuHo maieie, 6eCKOHEUHO OObIINe (DYHKIHH.

[TepBrIii 3amMeydaTenbHbIN TIpEe.

beckoHeuHO Masble BeTMUUHBI. DKBUBAJIICHTHBIE OECKOHEYHO Majble U UX UCIIOIB30BaHUE TIPU
BBIUUCIICHUH ITpeesioB. Tabuia SKBUBAIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepeiBHOCT (yHKIIMEM B TOYKE W Ha mNpoMexyTke. OIHOCTOPOHHHE MPEICIbI.
Knaccugukanus Touek pa3pbiBa rpapuka.

CaoiicTBa (yHKINH, HETIPEPHIBHBIX HA OTpe3ke (Teopembl Beiepmrpacca, bonpuano — Komm).
IIpousBonHas. I'eomerpuueckuii u puzndeckuii cMpici npou3BoHoM. KacarenbHas u HopMmalb
K TUIOCKOM KPHUBOM.

Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

CBs3b MEXKAY CYIIECTBOBAaHHEM MPOU3BOIHON (PYHKIIMH B TOUYKE M HETIPEPHIBHOCTHIO (PYHKIIUU
B TOU K€ TOYKE.

[Ipon3BoHas CyMMBI, IpOU3BeNeHNUs, YyacTHOTrO. [Ipon3BoaHast c10xkHOM 1 00paTHON (HyHKIUI.
IIpon3BosaHas mapamMeTpUyecKy 3alaHHON (YHKLUH.

[TpousBoaHast GyHKINH, 3aJaHHON HESBHO.

JuddepenurpoBanue c10KHOM MokazaTenbHONU QYHKINU.

Huddepenunpyemocts. Juddepenunan. 'eomerpuueckuii cMbicn auddepennnania.
ITpouzBosHble U U depeHIaTbl BEICIIMX MOPSIKOB.

OcHoBHble Teopembl audpdepeHnmanpHoro ucuuciaeHus (reopema depma, teopema Pous,
teopema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmuorounen Teinopa u ero cBoiicta. @opmyna Teitnopa. Ocratounslii wieH popmynsl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnTotsl rpaduka GyHKIMH.

OkctpemyM. Heobxoaumoe ycinoBue 3kcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JlocTaTouHOE yclioBUE BO3pacTaHus (yObIBaHUS) QYHKIIUH.

HauOonbiiee n HanMeHblee 3Ha4eHNs (YHKIIMU Ha OTPE3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKA Mepernda. JloctaTouHOE yCIIOBHE BOTHYTOCTH (BBIMYKJIOCTH).
Heo6xoanmoe ycioBue ToukH neperuda. Jfocratounoe ycinoBue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIEOBaHMs rpauKa QyHKIIHH.

OYHKIMU HECKOJIbBKUX IIEPEMEHHBIX

1. Onpenenenue U reOMETPUUYECKUNA CMBICT (PYHKIIUHU JIBYX EPEMEHHBIX.
2. Jluauu ypoBHS GYHKIHHU JIBYX NIEPEMEHHBIX.
3. YacTtHble MpoU3BOJHBIE (PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKHI CMBICI
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OYHKINH HECKOIBKUX MMEPEMEHHBIX, TOHITHE MOIHOTO AuddepeHuana.

HuddepennmpoBanne cI0KHBIX GYHKIIUNA HECKOJIBKUX MTEPEMEHHBIX.

6. IIpow3BoaHbBIE BBICIINX MOPSIKOB (DYHKIIUU HECKOIBKUX MepeMeHHBIX. CMeIIaHHbIe
npousBoaHsie. Teopema IlIBapia.

7. TlpousBoaHast pyHKIIMN HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. IlpousBoaHas 10 HANPABICHUIO U TPAIUEHT CKAISIPHOTO IOJIS.

9. DkerpemyM (YHKIIUU HECKOJIBKUX MTEPEMEHHBIX.

10. Heo6xonumMoe 1 10CTaTOUHOE YCIIOBUS AKCTpeMyMa (yHKIIMH IBYX [TEPEMEHHBIX.

o

HNHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpazHas, HeolpeaeaeHHbIH UHTerpall. Ta0mHuia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHON ¥ MHTEIPUPOBAHKE 110 YaCTSIM B HEOIIPEIEICHHOM UHTErpalle.

WuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS TIOT 3HaK nuddepeHmana.

WHTerpupoBaHue paloHAIbHBIX JpOOeH.

HuTerpupoBanue Mo 4acTsM U 3aMeHa IIEPEMEHHOM B OIIPEICIIEHHOM HHTErpase.

WuTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLNN, OCHOBHBIE IPUEMBI.

HuTerpupoBanue uppayoHaibHbIX (PYHKINHN.

VYHuBepcanpHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpal U ero cBoiictBa. @opmyna Hetotona — JleiiOHuna.

10 [TpunoxeHus onpeeeHHOr0 UHTErpaa K PeLIeHNI0 TeOMETPUUECKUX U (PU3MUECKUX 3ajiay.

11. Beruucnenue miomajei ¢ MToOMOIIBI0 OMPEACIICHHOTO HHTETpalia.

12. Beruucnenue 1iomaaym U JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUsIMM B IapaMeTpU4ecKoil popme.

13. BeruucnieHue 1miomnaay KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Bpluucnenue miomaneil B OPSAMOYTOJIBHBIX UM HOJSPHBIX KOOPAMHATAX C I[IOMOUIBIO
OIpeIeIEHHOr0 UHTErpaa.

15. Beluucnenue JUIMHbL AYTH € IIOMOLIbIO OIPEEICHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI AyTH KPUBOH, 3aIaHHON TTapaMeTPUUYECKH.

17. Beruucnenue o0bemMa Tela BpalleHus C MOMOIIBIO ONPEeAETIeHHOT0 HHTerpaa.

18. BeruuciieHue 1ionaf moBepXHOCTH Tella BPAICHHUS.

19. Heco6cTBEHHBIE MHTErPAIIbI IEPBOTO M BTOPOro Tuna. [IOHATHS CXOOUMOCTH U pacX0AUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE UHTETPANIBI OT pa3pbIBHBIX (DYHKIIHIA.

©CoNok~wWNE

IK3aMEHAIIHOHHBIE OMJIeThI

Haznauenue: Vcnionb3yroTces 11 mpoBeAeHUs TpoMexyTouHol arrectanuu (I1A) no quctumninuze
«MaremaTnueckuii aHanmus".
Pernament skx3ameHa: - BpeMst Ha OATOTOBKY TE3UCOB OTBETOB - 70 45 MUH.

- Crioco6 KOHTPOJIS: YCTHBIE OTBETHI.
KoMruiekTsl sK3aMeHallMOHHBIX OUJIETOB JIOJDKHBI COJIep)KaTh OuiieToB Ha 25-30% OGosbIne yncia
CTY/ICHTOB B IpymiIie (XpaHsaTcs Ha Kadeape «MaremaTuka).

TunoBble BAPHAHTHI OUJIETOB MPUJIATAIOTCH.

MHWHHCTEPCTBO OBPA30BAHUS U HAYKU POCCHUIICKOMN ®EJEPALIMU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OBPABOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTtrka»
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O6pazoBarenpHas mporpamma 22.03.02 «Metamryprus»
JucuumumHa «MaTteMaTH4eCKU aHaInu3)y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BWIET

1. TlepBooOpasHas, HeONpeACICHHBIA HHTErpall. Tabauia OCHOBHBIX HHTETPAJIOB.
dx

] J e
2. BBIYUCIUTH HEONPEIEICHHBIA HHTErpall S—X+~5-X,

Haiitu rpaguent pyHKIun Z=YVXY g 1ouke M0(1’4) .
YKaxKuTe, KAaKOW U3 HECOOCTBEHHBIX HHTETPAIOB SBJISETCS CXOISITIMCS

T\/;dx, Tx‘sdx, T\/;dx
1 1 1 .

Hw

5. Haitaure SkcTpeMyMbl 1 ToukH mepernba dymxmun Y = (X ~le™,

YTBepkaeHo Ha 3aceqannu Kadeapsl MateMaTrku « 03» 05 2023 r., mporokos Ne 10

HN.o. 3aB. xadenpoit H.B. BacunibeBa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHU S POCCUICKOI ®EJIEPAIIN
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHLIET'O ObPA3OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@akynpTeT 0a30BBIX KOMIIETCHIINH, kadenpa «MaremaTHKa»
OopasoBarenbHas nporpamMma 22.03.02 «Metaayprus»

Hucuunnmza  «MaTteMaTH4eCKUil aHaIu3)

Kypc 1, cemectp 2

DK3aMeHaAlMOHHBII ouaer Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOpPOro Tuna. [IoHATHS CXOAMMOCTH U PacXOIUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

2. Haiitu npon3BoiHy0 (QyHKIMH, 33JaHHON apaMeTPUIECKU 1+t3

2 2
3. UccnenoBath Ha sKcTpeMyM dyHkiio 2= X ~X+Y +2Y

7.6
[3sin? xcos xdx
4. BpIUMCINUTDH ONPENCIICHHBIM HHTErpan 0

5. Haiiti 06beM Temna, momydeHHOTo BpameHneM Bokpyr ocu OX  (urypsl, orpanndennoi

3
v Y =X, Y=1 x=0
YTBepxkaeHo Ha 3aceqannu kadeapsl MaTemMaTuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunnesa / /

J1y14 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUHM CTYI€HTOB B AUCTAaHIIMOHHOM opmare
B pa3paboTaHHBIX Kadenpoi «MareMmaTHKay OHJIAlH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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