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AUCHUIIJINHE

K oCHOBHBIM LIE€JIIM OCBOCHMS NUCUUILIMHBL «MaTeMaTHYeCKUil aHaJIU3) CIIe1yeT OTHE-
CTH:

- BOCITUTaHHE Y CTYACHTOB OOIICH MaTeMaTHIeCKON KYJIbTYPHI;

- IpuoOpeTeHre CTyICHTaMH IIIMPOKOT0 Kpyra MaTeMaTHYECKUX 3HAaHWM, YMEHHH U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHAYKTHBHOMY M JIEyKTUBHOMY MBIIIJICHUIO
Hapsy ¢ pa3BUTUEM MAaTEMATHYECKON MHTYHULINU;

- YMEHHE CTYJICHTaMU Pa3BUBATh HABBIKA CAMOCTOSTEIIHHOTO U3YUYCHUS yIeOHOH 1 Hay4-
HOU JIUTEpaTypbl, COAEPKAUIEH MATEMATUYECKUE CBEJICHUS U PE3YJIbTATHI,

- IOATOTOBKY CTYJICHTOB K JICITEIILHOCTH B COOTBETCTBUHU C KBATU(DUKAITMOHHOM XapaKTe-
pUCTHKOI OakaaBpa 1o HalpaBJICHHUIO, B TOM YKciie (POPMUPOBAHUE YMEHUH UCIIOJIL30BATh OCBO-
€HHBIEC MaTeMaTHYECKHNE METO/IbI B TPOPECCUOHATBHON JIEATETLHOCTH.

- MOATOTOBKY BBICOKOKBAIM()UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBHIX UG-
POBOI TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTMYECKHX PUCKOB COBPEMEHHOH IHU(PPOBOIl 3KOHO-
MUKH.

K ocHOBHBIM 3a/1auaM OCBOCHMS AUCUUIUIMHBI «MaTeMaTH4eCKuil aHaIU3)» CIEAYET OT-
HECTH:

- OCBOCHHUE CTYJICHTaMH OCHOBHBIX MOHSITHIA, METOI0B, POPMHUPYIONINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO JIJIsl YCIEIIHOTO PEIIeHUs IPUKIIAHBIX 3a/1a4;

- (hopmupoBaHKEe y CTy/IeHTa TpeOyemMoro Habopa KOMIETCHIIHA, COOTBETCTBYIOIIUX €TI0
HAIPABJIEHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OO0yuenue o qucuuruHe «MareMaTHUeCKuil aHaJIM3y HallpaBlieHO Ha (hopMUpoBaHKE y 00yda-
folmxes cienyromux komnereHuuid B cootBeTcTBUM ¢ PI'OC 15.03.01 «MammHocTpoeHue»,
yTBEPKAEHHBIM IpukazoM MunobpHayku Poccuu ot 09.08.2021. N 727:

Kox n HanMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIL MU

OIIK-1 CrniocoOeH periath 3a1a4u npogeccu-
OHAJBHOH JIEATETHHOCTH, IPUMEHSSI METOTBI
MOJICIMPOBAHMsI, MATEMAaTHYECKOT0 aHAIIN3A,
€CTeCTBEHHO-HAYyYHbIC U HHKCHEPHBIE 3HA-
HUS

NOIIK-1.1 3HaeT: 0CHOBBI HCTOPUH, HUITOCO-
¢un, maTreMaTuku, PU3NKU, XUMUH, UHDOP-
MalMOHHO-KOMMYHUKAllMOHHBIX TEXHOJIOTHUH,
HWHXEHEPHOM U KOMITbIOTEPHOM IpaduKu
NOIIK-1.2 ymeer: pemaTs CTaHIapTHBIE NIPO-
(eccruoHaIbHBIE 33]]a41 ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX
3HaHUN, METOJJOB MATEMaTUYECKOTO aHaIN3a
Y MOJEIIUPOBAHU

HOITIK-1.3 uMeeT HaBBIKH: pellIaTh 3a/1a4u
npogeccuoHaIbHOM eI TeTbHOCTH, TPUMe-
HSS METOJIbl MOJIETMPOBAHUS, MaTEMaTHye-
CKOT'0 aHaJIn3a, €CTECTBEHHOHAYYHbIE U 00-
HIEMH)KEHEPHbIE 3HAHUS

2. MecTO IMCHMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

JucnuninuHa OTHOCUTCS K 00s3aTenbHOM yacTu 0510ka bl: Monyns «Martematnueckue u ecre-

CTBCHHO-HAYYHLIC TUCHUIIJIMHEBD).

Jucnunnuna 6a3upyercs Ha cleqyolen, IpoiiIeHHON TUCIUIUINHE:

- IMHEeNHas anredpa.



Juctummaa « MaTeMaTHIecKuit aHaI3» JIOTHYSCKH CBsI3aHa C IMOCIICYOIUMH TUCITUTUIMHAMMU:
B obazamenvrou uvacmu
- pusuka;

3. CTpyKTypa M cofepKaHHe TN CHUILTUHbI

OO0m1as TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIC eAMHUIIBI - 144 Jaca.

3.1. Buasbl yueOHO# padoThl M TPYA0€eMKOCTh

n/n Bun yueOHo# padoThI Koauuecrso Cemectp 2
4yacoB
AyIMTOpHBbIE 3aHATHS 20 20
B ToMm umncne:
Jlekuun 8 8
1
CeMuHapCcKue/IPaKTHYECKUE 3aHSITUS 12 12
2
JlaGopaTopHble 3aHATHS - -
3
CamocrosiTesibHasA padoTa 124 124
IIpomekyTOUHAs aTTEeCTALMS
IK3aMeH 2 C)
Hroro 144 144

3.2. TemaTuueckni IJIAH U3YyYeHUS U CHUTIHHBI

Pa3zmemén B npuiioskenun 1 k paboueit mporpamme.

3.3. Copep:xkanue pa3iesioB AUCIHUNINHBI

BBeaenue

[Ipeamer, 3agauu u conepxkanue TMCHUILUIUHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUILIUHEI.
CrpykTypa Kypca, ero MecTo M pojib B IOJATOTOBKE OakaiaBpa, CBs3b C IPYTUMH TUCIUILUIMHAMH.

Pasnea 1. IlupdepennnanbHoe ncuucjieHne GyHKuui 01HOH nepeMeHHOi

Tema 1. Yucnosas nocienoBaTesnbHOCTh. [Ipenen yncioBoil mocaea0BaTenbHOCTH U €r0
cBoiicrBa. @ynkuus. [loctpoenue rpaduxos Gynkumii. [Ipenen pynkunnu. OCHOBHbBIE TEOPEMBI O
npeznenax Gynkuun. [lepBoiit u BTopoii 3ameuatenbHble peaensl. CpaBHEHHE O0ECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BETNYNHBI.

Tema 2. HenpepbIBHOCTh QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa GYHKIINH,
ux Kiaccupukanus. ACUMOTOTHI rpaduka GYHKIMH, UX KiIacCu(UKaIMs.

Tema 3. [IpousBoanas ¢yHnkiuu. ['eomerprueckuii U Gpu3NYECKUii CMbICT IPOU3BOIHOM.
[TpaBuna quddepenuupoBanus u GopMyIIbl BEIYUCICHHS TPOU3BOAHBIX. Ta0auIia Mpon3BOIHBIX



OCHOBHBIX 3JIEMEHTapHBIX (YHKIMI. Brruncienue npou3BoaHbIX (YHKIHMM, 3a1laHHBIX pa3iny-
HBIM 00pazom.

Hudbdepennnan. [IpousBonusie u auddepeHimanbl BEICIIMX TOpsakoB. [TpubamkenHbie
BBIUMCIICHHSI C TTOMOIIBIO TP PEPEHIINATOB.

Tema 4. IIpaBuno Jlonutans. @opmyna Teinopa. PackpbiTe HEonmpeaeIeHHOCTEN pas-
JUYHOTO THIA. Pa3noxeHrne OCHOBHBIX dJIeMeHTapHbIX GyHKIMH 1o Gopmyne Teinopa. [Tpubnm-
JKEHHbIE BBIUMCIICHUS ¢ TOMOIIbIO hopMmyiibl Teinopa.

Tema 5. OcHoBHbIe Teopembl U HepeHIInaIBHOTO UCUUCIeHUsI. MOHOTOHHOCTD (PyHK-
UM, SKcTpeMyMbl Heo6XoauMble U 10CTaTOUYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO DKCTpe-
myMma. MccnenoBanue BeimykiiocTy rpaduka Gpynknun. Touku nepernda rpaduka GyHKIUH.

O6mas cxema uccienoBaHus QyHKIMHU U TocTpoeHus ee rpaduka. CBoiicTBa PpyHKUIMIA,
HETpepbIBHBIX Ha oTpe3ke. HanbomnpIee 1 HauMeHblee 3Ha4eHUsT QYHKIUU Ha OTPE3KE.

Paznea 2. ludgdepenunanbHoe ucuucjaeHne PyHKIMH HECKOJBKHUX NepeMeHHbIX

Tema 1. OyHKIIMN HECKOJIBKHUX IEPEMEHHBIX. JINHUM U MOBEPXHOCTH ypOBHsA. YacTHbIE
npousBoausie. [lomubiit quddepennman. I[IponsBoanbie cno)HON QYHKIINH HECKOIBKUX MEpe-
MeHHbIX. YacTHbIe IPOU3BOHBIE U JU(depeHImanbl BrICIINX nopsaakos. Teopema IlIBapna.

Tema 2. [IpousBonHas no Hanpasnenuto. I'paauent. Kacarenbnast k kpusoid. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyina Teitnopa. DxcTpeMyM (YHKIHU HECKOIBKHX
nepeMeHHbIX. Heo0xoaumbie 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMA.

Pa3znen 3. UnTerpajibHOe HCHHCIEHHE

Tema 1. [lepBooOpa3Has. Teopema cyiiecTBOBaHUSI HEOIpeneIeHHOro uHTerpana. He-
OIpe/IeIeHHbI MHTErpall U ero cBoMcTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHkuil. MeTol HEenocpeICTBEHHOTO MUHTETPUPOBAHMSL.

MeTo/bl HHTETpUPOBAHUS C IOMOLIbIO 3aMEHBI IEPEMEHHOM, NIOJIBEACHUEM 11011 3HaK audde-
peHunana. MeTox MHTErpUpOBaHUs 110 YACTSIM.

WHTerprupoBaHue palloHAIbHBIX Jp0o0ei, HHTErpUpPOBaHUE HEKOTOPBIX BUOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKLIUH.

Tema 2. 3ajaun, npuBOJAIINE K MOHATHIO OMPEAETICHHOr0 HHTerpaina. OnpeaeneHHbIH
WHTErpaJl, €ro CBOMCTBA. Y CIIOBHSI HHTETPUPYEMOCTH. MIHTErpan ¢ mepeMeHHbIM IPeIeIOM HHTE-
rpupoBanus. @opmyna Hetorona — JleitOHuma. 3aMeHa nepeMeHHO B OIpeIeIeHHOM HHTerpale.

[IpunoxxeHus onpeaesIeHHOro UHTErpaja B TeOMETPUU U MEXaHUKE (BBIYUCIICHUE TUIOIA-
nei miockux Guryp, ATUHBI KpUBOI, 00BEMOB.

Tema 3. HecoOCTBeHHBIE HHTETPAITBI IEPBOTO M BTOPOTO po/ia (110 OECKOHEYHOMY ITpOMe-
KYTKY, OT HEOTPaHUYEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agaun, npUBOAIINE K KPaTHBIM UHTErpajiaM. J|BOMHON U TPOWHOM UHTErpabl,
uXx cBoicTBa. [IpaBuia BeIYMCIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHSATHH MO JUCHUILIUHE
«MaremaTHYeCKH aHAJIHU3»

Ne Tema 3ausaTus

1 Paznen 1. Dj1eMeHTBI MATEMATHYECKOI'0 AHAJIHN3A.

3a1auu Ha BBIUYMCIICHHUE MTPEJIENIOB YUCIOBBIX MTOCIEA0BATEIbHOCTEH U YHKIUH.
2 Pemenue 3a1a4y Ha TexHUKY AuddepeHnpoBaHus U IPUMEHEHHE MTOHITUS TPOU3-
BOJHOM K UCCJIEJOBAHUIO (PYHKIIMM U MOCTPOCHHUIO rpapUKOB PYHKIIMA.




Pasnen 2. @yHKIMM HECKOJIBKHUX NePeMEHHbIX. 337a4l Ha BBIYUCIIEHNE YaCTHBIX
ITPOU3BOIHBIX, TPOU3BOJHON T10 HANIPABJICHUIO, TPAJIMEHTA U HA UCCIIEOBAHUE JKC-
TPEMYMOB (YHKIHH HECKOJBKHX MEPEMEHHBIX.

Pa3znen 3. UnTerpajibHoe ucumncjienne. MeToibl BIUYHUCICHUSI HEONPEICTCHHBIX
WHTETPAJIOB OT PA3IMYHBIX (QYHKITHH.

Brranciaenue ONpCACIICHHBIX U HECOOCTBEHHBIX HMHTErpajoB.

Brraucnenune KpaTHbBIX UHTCTPAJIOB.

4. Y4eOHO-MeTOoAMYeCKOe H MHPOPMALIMOHHOE o0ecredeHne

4.1. HopmatuBubie 10kyMeHTHI H 'OCThI

®I'oC 15.03.01. Mamunoctpoenue. 2021.

AxaneMuyecKuil y4eOHbIH MIaH 1Mo HanpasyieHHIo noarotoBku: 15.03.01 MammHocTpoeHuHe.
[Tpoduns: «KomriekCHbIE TEXHOJIOTHYECKUE ITPOLIECCHI K 000PYI10BaHUE MAIIIMHOCTPOCHUS.
®opma oOyuenHus: 3aounas. 2023.

Marpuia pacnpeneseHus KOMIETEHIMN Mo HampaBiaeHUuo noarotoBku 15.03.01 MamuHo-
ctpoenue. [Ipodus: «KoMIuiekCHbIE TEXHOIOTHYESCKUE MPOIECCH B 000PYI0BAHUE MAaIIIH-
HOoCcTpoeHus». 2023.

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHYECKOro pa3Butusi Poccuiickoit denepanum.

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit denepannu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu [lopsiika mpUMeHEHUs OpTaHU3aALUAMU, OCYIIECTBISIIOIIMMU 00pa3oBa-
TEJBHYIO IEITEIbHOCTD, SJICKTPOHHOTO 00YYEeHHU S, AUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHO-
JIOTUH MpU pean3anuu 00pa30BaTeIbHBIX MPOTPaMM.

4.2.  OcHoBHasl JUTepaTypa:

®uxtenromnsil [.M. OcHOBBI MaTeMaTHUYECKOTI0 aHalN3a: y4eOHUK /171 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenrons .M. OcHOBBI MaTEMaTUYECKOT0 aHaIN3a: Y4eOHUK JUIs By30B, 14-¢ u3n.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaTuueckoro ananusa. T.1. uddepennuansHoe u UH-
TerpajibHOE UCUUCIeHUs] QYHKUINN OJHONW mepeMeHHOU. Psanpl: YueOHuK [DneKTpoHHbIN pe-
cypc]: yueo. - DnekTpoH. 1aH. - Mocksa: @usmariut, 2015. - 444 c. [Pexxum nocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJiHMTe/ILHAs JUTepaTypa:

[Tuckynos H. C. luddepennmanbHoe U MHTErpaJibHOE UCUUCICHHS AJs BTy30B. B 2-X TO-
Mmax. M.: UnTterpan - [lpecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxoBckuii B.A., Maptsinenko A.W., Munocues B.b., [lymkaps E.A. Kypc ma-
TEMATHKU JJIs TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpartkuii kypc BbICIIEH MaTeMaTuKu [DIeKTpOoHHBIH pecypc]: yued. - DIEKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa. ]

Bbyrpos f1.C., Hukonbckuit C.M. Briciias marematrka: yu4eOHUK 7151 By30B B 3-X ToMax. M.:
Hpoda, 2009.
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5. HuterpanpHoe ncuucieHne QyHKIMH OAHOW M HECKOJIBKHUX IMEPEMEHHBIX. Teopus mos: me-
TOJIMYECKUE yKa3aHWs M BapHaHThI pacueTHo-Tpaduueckux padot / bonxynoB M.A., bopo-
nuna C.U., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMI», 2009.

6. Marematndeckuii aHanu3. Teopus npenenoB u quddepeHIaTbHOe UCUUCICHIE: OCHOBHBIC
MOJIO’KEHUSI TEOPUHU, METOIUYECKUE YKa3aHUSl M BapUaHThl pacueTHO-rpaguueckux pador //
bonynos M.A., bopoguna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

4.4, DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYpPChI

[TpoBeneHue 3aHATHI U aTTECTAllMA BO3MOYKHO B IMCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemMaTHKa» 3IIEKTPOHHBIX oOpa3oBarenbHbIX pecypcoB (DOP) mo BceMm pazaenam
HPOTrPaMMBI:.

DJIeMEHThl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
HuTerpaabHOE HCYHCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMHA OJTHOW EpEMEHHOM
Nuddepennmanpaoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHC (1)yHKI_II/II71 HECKOJIbBKHUX IIC-
PEMEHHBIX

Pa3zpaborannbie DOP BKIH0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimox mpoBeaeHus: paboT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHOM paboTe M/Iii EHTPOM Y4eOHO-METOINIECKOI paboThI.

Ka)KI[LIfI CTYACHT 06ecnequ HHAUBUAYAJIbHBIM HEOTPAHUYCHHBIM IOOCTYIIOM K 3HeKTp0HHOﬁ

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘{e6HO-MeTOI[I/I‘{eCKI/IC MaTCepHraJibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «l{enTp MaremaTiHueckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘le6HO-MeT OJNYCCKHUEC U I/IH(I)OpMaI_II/IOHHLIe MaTepHraibl IPCACTABIICHBI Ha calrTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TeHeKOMMYHI/IKaLII/IOHHoﬁ CECTHU «I/IHTepHeT» JJIs1 OCBOCHUA

JMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInuieH3UOHHOE U CBOOO/IHO PACIIPOCTPaHsieMOe POTrPaMMHOe
olecneyeHue

Neo| HaummenoBanue | Pazpabotuuk [10 | Jloctymuocts (- | Ccpiika Ha Equnbliii peectp
(mpaBooO:aa- LIEH3UOHHOE, CBO- | POCCHUUCKHUX IPOrpaMM IS
TEIb) 601HO pacrmpo- OBM u B/ (npu vHanuuun)

CTpaHSIEMOE)



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/

1 | Astra Linux [ OO0 JIMLEeH3UOHHOE https://reestr.digital.qov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHLIE str/301558/?sphrase 1d=9433
TEXHOJIOI'MI" 75

4.6. CoBpemeHHbIe TPpo(ecCHOHATbHBIE 0a3bI JaHHBIX M HH(OPMaIlHOHHBIE CIIPa-
BOYHBIE CHCTEMBbI

Hepeqeﬂb PECYPCOB C€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA NUCHUIIJIMHBI:

HaumenoBanue

CcblIka Ha pecypc JoCTYNHOCTH

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

m/

HocrtynHa B cetn UH-
TEpHET 0e3 orpaHuye-
HUU

Wudopmannonnsie pecypcesl Cetu
Koncynprantlntoc

http:// www.consultant.ru | octymHo

[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTeIbHBIX CTaH-
JApTOB BBICLIET0 00pa30BaHUS

http://www.fgosvo.ru.

HoctynHo

JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMBI

JlaHb https://e.lanbook.com/ HocrtynHa B cetn UH-
TEepHET 0e3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | ocrynna B cetu UH-

ru/ TepHeT 0e3 orpaHuye-
HUM
IIpodeccuonaibablie 6a3b1 JAHHBIX
ba3a qaHHBIX HAy4HOM JIEKTPOH- http://www.elibrary.ru JoctynHo

HOU OMOIIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection —
noJinTeMaTueckas peepaTuBHO-
o6ubnuorpaduueckas u

http://webofscience.com | JdoctymHo



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/
http://www.elibrary.ru/
http://webofscience.com/

HayKoMeTpuieckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MarepuanbHO — TeXHUYecKas 0a3a yHUBepcUTeTa o0ecleurBaeT IPOBEIEHUE BCEX BHJIOB
3aHATHUH, IPELYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPABUJIaM U HOPMaM.

Kadenpa «MaremaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHble ay TUTOPUU U3 0011ero GoHa yHUBEPCUTETA.

[Tpu HEOOXOAMMOCTH /1J1sl POBEACHUS HHTEPAKTUBHBIX MPAKTHUECKUX 3aHATHH HCIOJb3Y-
I0TCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

6. MeToanueckue peKoMeHAaluu

6.1. MeToauueckue peKoMeHIANUM ISl IPeNnoaaBaTeis
10 OPraHu3anuu 00yYeHust

[Ipexne Bcero, cieayeT oOpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECH U3Y-
YaeMbIil UMHU MaTepual He TpedyeT Kakon-1100 CrenranbHON (OTOTHUTEIHHON) TOATOTOBKY U
BITOJTHE MOJKET OBITH YCIIEITHO U3Y4CH, €CIIU CTYACHTHI OYIyT CBOCBPEMEHHO BBITIOIHSATE JIOMAIIl-
HUE 33/I1aHUS U TT0JIb30BaThCs (TIPU HEOOXOIMMOCTH) CHUCTEMOU IJIAHOBBIX KOHCYJIbTAIIMH B TeUe-
HUE KaXKJI0ro cemecTpa. Bomenmme B Kypc MaTaHaian3a pas/ieibl sIBISIFOTCS KJIACCUYECKUMHU, B
TO K€ BpeMsl OHH MTPAKTHUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIIMPOKOE PACIIPOCTPAHEHUE AJIs
pelIeHus: pa3Horo poja 3ajad BHYTPH CaMOW MaTeMaTHKM U MPUKIATHBIX 3a1a4. X ocBoeHue
MOMOXET CTYJEHTaM JIOTHYECKU BEPHO, apTyMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U MHUCHMEH-
HYIO peub, YCIENTHO MPUMEHSATh HAKOTJICHHBIE 3HaHUS B IPO(HECCUOHATBLHOM NeITEIbHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNA peKOMEHAO0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJI-
HUTEJBHYIO JIUTEPATYPy, a B KOHIIE CEMecTpa JaTh CIIMCOK BOITPOCOB JIJIs TOATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHY TI0 JUCHUILTHHE CEAYyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJIE M JOpMax TEKYIIEH U MPOMEKYTOYHON aTTEeCTAIllMi MO AUCIHUIUIUNHE, CPOKAX UX TPO-
BEJICHNUS, YCIOBUIX JOMYCKa K MTPOMEKYTOUHOM aTTECTallMU, IPUMEHSIEMbIX BUIaX TPOMEKY-
TOYHOTO KOHTPOJIS.

N3noxeHnne TeOpeTMUECKOro MaTepHalia JOJKHO COMPOBOXAATHCS WIUTFOCTPATUBHBIMHU
MpuUMepamu, THIATEIIbHO OTOOPaHHBIMU MPETIOAaBaTEIeM TaK, YTOObI TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKA TIPU PEIICHUU 33Ja4 HE OTBJIEKAJIN OT IJIaBHOTO: OCMBICIEHUSI HJAEH U CYyTH MpUMe-
HseMBIX MeTOZ0B. Clie/lyeT BCEr/la YKa3blBaTh MPUMEPHI MTPAKTUUYECKOTO TPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUN u GopmyI.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPEMO/IaBATEIEM TaKUM 00pa3oM,
94TOOBI OCTaBAIOCH BpPEeMsI Ha MEPHUOJUIECKOE BBIMOJHEHNE CTYJIECHTaMHU HEOOIBIIONW CaMOCTOS-
TEIHHOM paOOTHI B ayAUTOPUH IS IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, Beqymuid MPaKTUYECKUE 3aHATHS, JOKEH COTJIACOBBIBATh YUeOHO-TEMa-
TAYECKHH TUIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUYCHUM.

[IpenogaBaTento ciaenayeT N0OMBATHCS CUCTEMATHYECKONH HENMPEPBIBHOW pabOTHI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CUIIBHBIX CTYJICHTOB U MMPUBJIEKATh MX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITHATaX U KOHKypcax.

CTyneHT MOoDKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPETO/IaBaTelis B JOCTIKCHUH KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHHUU OOYYAIONUMUCS TMPOUYHBIX 3HAHUMN, YMEHHH W BIIaJEHUS
HaKOIIEHHOHN MH(pOpMAaIHel i peleHus 3a7a4 B MpodheCCuOHATBHOMN NeITeTbHOCTH.
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6.1.1. OoOpa3oBaTejibHbIE TEXHOJIOTHH

[IpoBenenune 3aHATUN U aTTECTAIM BO3MOXKHO B JIUCTAHIIMOHHOM (pOpMaTe ¢ IpUMEHE-
HUEM CHCTEMBbI JUCTaHIIMOHHOTO 00yueHus yuusepcurera (CJO-LMS) na ocHoBe pa3paboTan-

HBIX Kadenpoii «MaTemaTnkay 3JIeKTpOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pasze-
Jam mporpammsl (cwm. 1. 4.4).

HOpSII[OK IMPOBCACHUA pa60T B JUCTAaHIIMOHHOM (1)0pMaTe YCTaHaBJIMBACTCA OTACIIbHBIMU
PaCHOPSDKEHUSMH TIPOPEKTOpa Mo y4eOHOW padoTe W/WiM HEHTPOM y4eOHO-METOANYECKON pa-
OOTHI.

6.2. MeToauyeckue yKa3aHHus JJisl 00yYAIOIIUXCS 10 OCBOEHUIO

JUCIHHUIIINHBI

Pa3nea 1: nuddepenunanbHoe ncuuciaeHue pyHKumnii 01HOM nepeMeHHOM

[Tpu u3ydyenun quddepeHnnaIbHOro ucuncieHus GyHKIUNA OAHOM TepeMeHHOM oOpaTuTe
BHHMaHHE Ha NOHATHE Mpezea GYyHKIUN B TOYKE K METOJIbI ero Beraucienus. [Ipenen — oqHo u3
OCHOBHBIX TOHSTHH MaTeMaTH4ecKoro aHanusa. llpu BeIYMCICHWHU NpenesioB (yHKIHH HAJIO,

IpeX/ie BCEero, BBIACHUTh XapaKTep HEONpelelIeHHOCTH 9 , f, 0-00,00—00,1" |. YtoG6HI
o0

OBJIAJICTh TEXHUKOW PEICHUs 3a]]a4 Ha BBIUMCIIEHHUE MPEESIOB, HAJ0 3HATh JBa 3aMevaTelIbHbIX

npezena, Tabauily SKBUBAJICHTHBIX O€CKOHEYHO MaJlbIX, MpaBuiio JlonuTas, pa3inyHble IpUeMbl

PacKpBITUSL HEOIPEEIEHHOCTEN B 3aBUCUMOCTH OT BUAA QYHKIUHU U PELIUTh JOCTATOYHO OOJIb-

I10€ KOJIMYECTBO 33/1a4.

[Ipu W3y4eHHUU TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIHH, HATO
OCMBICIIMTh UX T€OMETPUYECKUI CMBICII, IOHUMATh pa3indyue MeXay HUMU (auddepeHunan - 3to
TJIaBHAS JIMHEWHAS 9acTh npupameHus Gyakuun). TBep1o 3HaTh (Kak Ta0IUIy YMHOKEHHUS) Gop-
MyJbl auddepeHInpoBaHsl OCHOBHBIX JIEMEHTAPHBIX (QYHKIMN M MpaBuia JuddepeHupoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHITupOBaHUs CI0KHON QYHKIIUN).

OOparuTe BHUMaHUE TaKke Ha 0COOEHHOCTH U depeHnpoBaHus QyHKIHMA, 3aJaHHbBIX
B HESABHOU (popMe, TapaMeTpUUECKH, Ha prueM JorapudmMudeckoro qudQepeHnpoBanms.

Crenyer 4eTKoO 3HaTh U YMETh IPUMEHATh aJITOPUTM MCCIIEe0BaHUS (GYHKUIUH U TOCTpOe-
HUS rpaUKOB: ONpeieleHHe TOUEK pa3phiBa (M UX KJIacCU(UKALINIO), ACUMIITOT Ipaduka (BepTu-
KaJbHOM, HAaKJIOHHOW, TOPU30HTAJIBHOI ), HEOOXOIMMBIE U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIUH, CyIIECTBOBAHUS JIOKAJLHOTO SKCTPEMYMaA, MPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GYHKIMHU ¥ TOUEK neperuoa.

Paznen 2: nuddepennnanbHoe ncuucieHue PyHKIUI HECKOJIbKHX NMepeMeHHbIX

[Tpu n3y4yeHnn JaHHOTO pasjieia 00paTUTe BHUMaHUE HA TO, YTO (DYHKIHS ABYX ITEPEMCH-
HBIX UMEET HATJISIIHBIN T€OMETPUYECKUN CMBICIT — 3TO IOBEPXHOCTh B TPEXMEPHOM MTPOCTPAHCTBE
Hamo ocMbICIUTh TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJHOTO ArddepeHiana u 0CoOeH-
HOCTb WX BBIYHMCIICHHS, OBIQ/IETh TEXHUKOW BBIUMCICHUS MPOU3BOJHBIX OT CIOXHOW (DyHKIHK

HECKOJIBKHX IepeMeHHbIX. CaeayeT oOpaTuTh BHUMAaHUE Ha TO, 9TO Uil QyHKIMU Z = Z(X, y)
0’z 0’z

OX0y  OyoX
pema IlIBapia), To ectb mopsaok AuddepeHITMpOoBaHUS HE UMEET 3HAUCHUS.

Jiis GyHKIIMY HECKOTIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOIHLHOM
HAIpPaBJIEHUU XapaKTepU3yeTcsl MPOM3BOAHOMN 110 HANPaBJIEHUIO, & HaWOOJbIIas CKOPOCTh U3Me-
HeHUs! QYHKIMH Oy/IeT B HApaBICHUH BEKTOpA IPaIUeHTA.

Crnenyet oOpaTuTh B 3TOM TeMe BHUMAaHHE Ha HEOOXOJUMOE U JOCTaTOUYHOE YCIOBHUS Cy-
[IECTBOBaHUS IKCTpeMyMa (GYHKITUN HECKOIbKUX MEPEMEHHBIX.

CMeEIlIaHHbIe YaCTHbIE MPOU3BOAHBIE BTOPOT'O MOPSAIKA PaBHBI MEX]Ty COOOI: (Teo-
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Pa3nen 3: mHTerpajibHOe HCUHCIEHHE

B wmHTerpaspsHOM HMCYHCICHUH peliaeTcs 3ajada, 0OpaTHOM TOM, KOTOpasl paccMaTpuBa-
nack B 1uddepeHIIaIbHOM UCYUCIICHUH . HEOOXOAMMO HANTH 111 JaHHOU (PYHKITUN f (X) TaKyIo

(yHKLHIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHa 3a7aHHON. MIHTerpupoBanue GpyHKIuil — 10-
CTaTOYHO CJIOKHBIN pa3/ie)l MATEMaTUKH, OBJIAaE€Th KOTOPBIM MOYHO TOJIBKO, €CJIM CTYACHT «BO3b-
MET» 10CTaTOYHO OOJIBLIOE KOJUYECTBO UHTETPAIOB Pa3HOIO TUIIA.

Hano tBepao 3HaTh TaOaMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUH, OCHOB-
HbIE€ METO/Ibl HHTETPUPOBAHUS (3aMEHa ITEPEMEHHOH, MOJIBEACHUE MO 3HAK JuddepeHimana, H-
TErpUpPOBAHUE 10 YACTSIM, IPUEMBI BBIYUCIICHUSI HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, OT pas-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKLINH).

Hazno ocMmbIcanTh €IMHCTBO MOAX0AA K IOCTPOEHUIO OIPEIECIICHHBIX, KPATHBIX, KPUBOJIH-
HEHHBIX, [IOBEPXHOCTHBIX MHTErPAIOB — IIOCTPOCHUE HEKOTOPOM MHTErPajIbHOM CyMMBI U IIpe-
JIEJIBHBIN NIEPEXO.

3HaTh TEOMETPUUYECKUI CMBICIT U OCHOBHYIO (hOpMYJTy BBIUUCIICHUS ONPEICICHHBIX HHTE-
rpanoB — popmyisty Hetorona — JleiitbHuna, reomerpuueckue u pu3nuecKue NpuIokKeHus onpee-
JICHHBIX ¥ KPAaTHBIX MHTErPAJIOB, YMETh HAXOIHTh IUIOMIAb TUNIOCKON (UTYPHI, [UIMHY KPUBOM,
00BbEM U IJIOLIA/Ib HOBEPXHOCTH TEJ BpAILEHUS.

7. ®oHJ OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPEACTB IpencTaBieH B [Ipunoxenun 2 k padodeil nporpaMMe U BKIIIOUAET
pa3nelsl:

1. MeTobl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTaTOB O0yUECHHUS.
2. llIxana ¥ KpUTEpUH OLICHUBAHUS PE3yJIbTATOB O0YUCHUSI.
3. OnieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOIb.

3.2. [IpomexyTouHas aTTecTalus.

12



Ipunoscenue 1

TemMaTHyecKuil IJIaH JTUCHUILIMHBI «MaTeMaTHYeCKHil aHAJIN3»
110 HANIPABJICHUIO NOATOTOBKH
15.03.01 «MamuHocTpOeHue»
IMpodpuias
«KoMIiekCHbIE TEXHOJIOTMYECKHE MPOoLecchl 1 000PyA0BaHUE
MAIIMHOCTPOEHHUS
dopma 00ydeHus : 3a04Han
I'ox Haoopa: 2024/2025

(bakanasp)
Buabi yueOHoli padoTsl,
Buabi camocTosiTeJibHOM pa-
BKJIIOYasi CAMOCTOATEJIbHYIO pa- GOThI ®opmbI aT-
o < 00Ty CTYyIEHTOB TeCTALMHU
Ne Pasnen = % g ’ CryaenToB
n/n it QS) X qz.a U TPYJAOEMKOCTH B Yacax
@ o
o = QO Pe-
J | I/C | Jag | CPC | KCP | K.P. | K.IL | PTP | ¢e- | K/p ) 3
par
Bropoii cemecTp
Paznen 1. {uddepenumansuoe
11 ucurcieHne pyHKIui 0THOM 1me- 2 1 2 16
PEMEHHOM.
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1.2

O0630p 3aa4 epBOToO pasaena
Brimaua 3amanumii PIT'P Ne 1 o ma-
TEMaTHYECKOMY aHAJIH3Y.

16

1.3

Paznen 2. ®DYHKIHMH HECKOJb-
KHX IlepeMeHHbIX

16

14

O0630p 3ama4 Mo (QyHKIUSAM He-
CKOJIKHX TTePEMEHHBIX

Brimaua 3zamganuit PI'P Ne 2 1o
(GYHKIUSM HECKOJIBKUX TIEPEMEH-
HBIX

16

1.5

Paznen 3. UuTerpajbHoe ucumc-
JIeHHe

Brigaua 3amanuii PI'P Ne 3 o un-
TEerpaJibHOMY UCUYHCIICHUIO

16

1.6

O0630p 3amau MO HEONpPEIENIEH-
HBIM, OIpEACJICHHBIM M Heco0-
CTBEHHBIM WHTETpajlam

16

1.7

OO630pHasg JeKIUs MO KpaTHBIM
UHTErpaitam

16

1.8

O0630p 3a1a4 MO KpaTHBIM HHTE-
rpaixam

12

®opma arTecTaluu

19-21

Bcero yacos nmo jucuMIJInge

12

124

PI'P
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Ilpunooscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«MaTeMaTHYeCKHUN aHAJIN3)»
3aouynas popma o0yuenus

Hampasnenue noarorosku: 22.03.02 «MammHOCTpOSHUEY.
[Tpoduns: «KoMImeKkcHbIE TEXHOIOTHYECKHUE TPOIECCHI U 000PYI0BAaHUE
MAaIIMHOCTPOCHHUS.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISAA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JU1st KOHTPOJISI yCIIEBaeMOCTH U Ka4ecTBa OCBOCHHUS AUCLUUIUIMHBI HACTOSIILEH MporpaMmMoin
IPEyCMOTPEHBI CIEAYIOINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. llIkayia 1 KPUTEPHUU OLEHMBAHUS Pe3yJIbTATOB 00y4eHH s
®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3AMEH

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS IO pe3yIbTaTaM
BBITIOJIHEHUSI BCEX BUJIOB y4eOHOU paboThI, IPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM 110 JaHHOM AMCILIU-
IUIMHE, TP 3TOM YYMTBIBAIOTCS PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHKEHUS 00yJarollMMUCS MJIaHUPYEMbIX pe3yIbTaToB OOy4EHHUs 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJaBaTeIeM, BEAYIIUM 3aHATHS 110 JUCLUIUIMHE METOAOM JKCIIEpT-
HOM oueHKU. [1o uroram nNpomMeKyTO4HOU aTTECTALUU 110 IUCLMILIMHE BBICTABIISCTCS OLEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBLHO.

IIkana oueHNBaHUA Onucanne

BeinosHeHsl Bce 00si3aTesIbHbIE YCI0BHS NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTALMH, IPEIYyCMOTPEHHBIE
IporpaMMoi quctuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
OtnnuHO TabIUIax, ONEpUPYyeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[USX MOBBIIIEHHOW CIOXHO-
ctu. Ilpm sToM MoOrytr OBITH JNONYILIEHBl HE3HAUYUTEIbHBIE
OIIMOKY, HETOYHOCTH, 3aTPyJHEHHs IMPH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.

XOpOH_IO BrimonHeHsl Bce 00s13aTesIbHbIE yciaoBuda NMOATOTOBKM CTYy-
ACHTAa K l'[pOMe)KYTO‘lHOﬁ aTTeCcTaluMu, IPECaAyCMOTPCHHBIC
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nporpaMMoil TucHUIUIMHBL. CTyIEeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. B To e Bpemsi pu OTBETE JIOMYyCKAaeT HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 33/1aUd PeIlaeT C HeJlIoYeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PelICHHUs.

Y 10BIETBOPUTEIILHO

BeimonHeHsl Bce 00si3aTesibHbIE YCJA0BHS MOATOTOBKH CTY-
JAe€HTa K NPOMEKYTOYHOW aTTecTallMu, TPETyCMOTPEHHBIC
nporpaMMoil quctuIuivHbl. CTyI€HT JEMOHCTPUPYET COOTBET-
CTBUE 3HAHWH, YMEHUH, HABBIKOB TTOKA3aTENIsIM, IPUBEJACHHBIM B
Ta0JIMIax, OMEPUPYET MPHOOPETEHHBIMU 3HAHUSMU, YMCHHSIMH,
HaBbIKaMu. Ho moka3biBaeT HernmyOOKMe 3HAHMS, TIPU OTBETE HE
JIOITYCKAeT IpyOBIX OMMUOOK MIIM MPOTUBOPEUYHUH, OJTHAKO B (op-
MYJIMPOBAHUH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXKIy aHa-
JU30M, apryMEHTaIlMell U BBIBOJAMH, B PEIICHUU 3a/1ad MOTYT
COJIEPIKATHCS IPyObIe OMIMOKH. [[J1st oTydeHus TPaBHUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONIME BOTIPOCHI.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbimonHeHbl 00s13aTesIbHbIE YCJAOBHSI MOATOTOBKHM CTY-
AE€HTa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuiuesl, MJIM cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBHME 3HAHUMW, YMEHHM, HABBIKOB II0 PALY IOKA3aTeleu,
CTYZEHT HUCIIBITBIBAECT 3HAUYMUTENBHBIE 3aTPYAHEHUS IIPU OIEPHU-
POBAaHUM 3HAHUSAMH U YMEHUSMMU.

3. OneHo4YHbIC CPeACTBA

HepequL OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«MaTteMaTHYeCKHH aHAJIU3)

HanmenoBanue
Ne
OLIEHOYHOTO Cpel-
/i
CTBa

IIpencrasnenue oue-
HOYHOI'O CPE/ICTBA B
DOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpenacTBa

1 KonTponbhas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpencTBo NMpOBEPKH YMEHHMM NPUMEHSTH
MTOJIyYEHHBIE 3HAHUS NI PEIICHUS 3a]a4
ONPEJEICHHOrO TUIIA MO TEME WU pa3-
ey

KomrnekT KOHTpoib-
HBIX 3aJaHUH T10 Ba-
pUaHTam
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Pacuerno-rpadu-
yeckas pabora

CpencTtBo mpoOBEPKU YMEHHMM NPUMEHATH
IIOJIyYEHHBIC 3HAHUs 110 3apaHee Oolpese-
JICHHOM METOJIMKE MUl DPEIICHMsS 3a1ad

Komnnexkr 3amanwnii
JUIS BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

(PTP) Ny
NI 3aJaHuM I10 MOIIYHIO Wi aucou-

IIJIMHC B LICJIOM.

paboThI

CpeacTBo KOHTPOJIS, OPraHU30BaHHOE KaK
crierManbHas 0ecea ne1aroruuaeckoro pa-
O0OTHUKA C O0YyYarolIMMCsI Ha TEMBI, CBS-

YcTHbIi onpoc co- Bomnpocs! o

3 OecenoBaHue, 3aHHbIC C M3Y4aeMOil JUCIIMIUIMHOMN, ¥ pac- | TeMam/pa3zaenaM Auc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HAHMI LMIUTHHBI
oOydarolierocss 1Mo OMNpeIesieHHOMY pa3-
Jieny, TeMe, Ipo0IeMe U T.11.
CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect MO3BOJISOIIAS ABTOMAaTHU3UPO- @DOH]T TECTOBBIX
(T) BaTh MPOIEIypy HU3MEPEHUs] YPOBHS 3Ha- 3a1aHUI
HUM ¥ yMEHUI 00y4aromerocs.
5 | Ox3amenanuonnsie | CpeACTBO MPOBEPKU 3HAHMM, YMEHHH, | DK3aMeHallMOHHbIE
OUIIeTHI HABBIKOB. MOKET BKJIIOUATh KOMIUIEKC T€O- | OUJIETHI.
(9B) PETHUECKUX vBOl'IpOCOB, 3aja4, MpaKTU4e- llkana oleHUBARIS
CKUX 3aJaHUH.
npoieaypa IMpuMeHe-
HUSI.
[IpomexxyTouHas attecta- | Jk3ameH (3 ) 1) ycrro (V)

A
was (LIA) 2) nucemenHo (1)

3.1. Texymmii KOHTPOJIb

OreHOYHBIE CPEICTBA TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
1 3a7aHus B opMe OJIAaHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHUSI 00YUAIOIIMMHUCS Pa3/IesioB
JTUACHUIUINHEL, ipreM PI'P.

Conepixanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpajduueckas padora Nel no auddepeHunanbHOMy HcUMCIeHUI0 PyHKUMIA OXHOMI
NepeMeHHOH

KpaTkoe copeprkanue 1 dTarnbl pacdeTHO-TpaduiIeckoil paboThI:
[Ipenen gucioOBOM MOCIENOBATEILHOCTH, Mpeei PYHKITUH.
Hccnenoanre GpyHKIIMY HA HETIPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX QYHKIUH.

Hccnenoanne GpyHKIINMU, TOCTpOEHUE TPAPUKOB.

PacuetHo-rpaduyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboTHI:
@OYHKIMY HECKOIBKUX NepeMEeHHbIX. YacTHbIe TPpon3BoAHbIE. [IpOM3BOHBIE OT CIOKHBIX (PYHK-
1uil. [Tpon3BoiHas 10 HANIPABICHUIO U TPAIUEHT. DKCTPEMYM (DYHKIIUH JBYX IT€PEMEHHBIX.

PacuetHo-rpaduyeckasi padora Ne 3 1o HHTErpajbHOMY UCUHMCICHUIO.
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Kpatkoe copepkanue 1 3Tarbl pacdeTHO-rpaduaeckoit paboThI:
Ilepguviti sman:

Mertoibl HHTETPUPOBaHUs. BbluncieHne HEOTIPEAeICHHBIX HHTETPAJIOB.
Bmopoii sman:

HpI/IJ'IO)KeHI/ISI OIMPCACIICHHBIX HHTCTPAJIOB. HCCJ’IGI{OB&HI/IC CXOANMOCTH HECOOCTBEHHBIX HHTCTPa-

JIOB.

KoMiuiekT 3ajaHuil I BBIIOJTHEHUA
pacdeTrHo-rpapuyeckux pador (PI'P)

no qucuuruinHe_MareMaTuyeckui aHaJIu3
(HaMMeHOBaHHE IUCIUILIIHBI)

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH NepPeMeHHOM
1. Haiitu npenensi:

i (220)" —(L+n)° i n+2-3Bn'+3

> (14n)’ —(2-n)" e Yn+54n

(2n2+3) _ "
I|m£ j ) I|mn(\/n2+1—n), "m(n—loj3 '
n—oo —_ .

n-e\ N+l

n>o| 2n? +1
i 2x% +11x +15 i NG
im—————. im——.
x—>-3 X+3 x=0 §in“ 3X
. 2n+1 - .IZ_)W1 . sin3x . ctg7x
lim=—m7F-" —"— lim lim (1—-3x)
nsw 32 4 g" x—0 1—eX2 x—>+0
0, x<—-rx

2. UccnenoBath Ha HEPEPHIBHOCTD U BBIMTOJIHUTD YepTex: Y =<SINX, —7 <X <0

7, x>0

3. Haiitu npou3BoHyI0 QyHKIMU:

2(3x3 +4x% — x—2)

y = Inarcsiny/1—e*.

= 151+ X

tg X —ctg x

N

y = arctg

y= Cc0S6X
3sin(12x+1)

y = arctg® Inﬂ
X+2

3t +1
3t?

t3
=sin| —+t |[.

y = arctg’ ;2 +sinin2x

19



3
sin(x—2y)+x—=7x x=e"cost, y=¢'cost
y

4. CocraBuTh ypaBHEHMs KacaTeIbHOM M HOPMAalM K JAHHOW KPHBOM B TOYKE ¢ abcuuccoil X, :

y=x2+8/x-32, x,=4.

5. TIpoBecTH 1OTHOE KCCIeI0BaHKe 1 nocTpouth rpaduk f (X)=x*+—=
X

(I’yHKIIHH HECKOJBbKHX NMEPEMECHHBIX

~ 4 " X2 + 3y2
1. Haiiti yacTHBIC IPOU3BOHBIC BTOPOTO MOPSIIKA, YOCIUTBCS, UTO Z, =Z, 1 Z=——"—"—
Xy

2

2. Haiitu rpaguent pynkiuu z= f(X,y) B1ouke My(X,,Y,): 2= yT , M,(4,6).
X

3. Mccle1oBaTh Ha S9KCTpeMyM QyHKIMI0 Z =X — X+ Y +2V.

HNurerpuposanue

Bpruucaursb HEOIIPECACJICHHBIC HHTEIPaJIbl

dx _ X
—= ., [x-27%dx, X+1)e*dx, [xcos3xdx, [e*cosxdx,
o ! Jlcr2erdx, I
X+18 ind
I— dx - dx ’ J‘ dx I>§+1 dx. Ismzxdx’
x> —6x+18 ~X*+6Xx+5 (Xx—=6)(x+2) x> +3 cos’ X

Boruncaurtsb OnmpeaeJJeHHbIC HHTErPaJabl

”j63sin2 x cos xdx i ox }(x—l)exdx TL
0 T oW+3x T 0 " ix/7+Inx’
2 1+x? 4 dx Lx? +2x

dx,

6
X’ —I
{1+\/3x 2’ _jzarctgx {(3x+5)2 £x2+1

N
ISX—dX, f\/4—X2dX, I35|n xcosxdx |, j
0

0 1+ X2 \/l+3x

1 e’
dx
'[(x—l)exdx, I—
0 1 XV 7 +1Inx
HecoOcTBeHHBIC HHTETrPaJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISIETCS CXOISIIIMMCS
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[Vxdx, [x7dx, [vx°dx.
1 1 1

© dx
2. BBI‘II/ICJ'II/ITB HHTCIrpajl, YCTAHOBUTDH €Iro CXOANMMOCTb HJIN PACXOJUMOCTDb I 1 2
ol X

0
3. BeruucanTs HHTErpai, yCTaHOBUTh €r0 CXOIMMOCTb MIIM PacXOAUMOCTh [ In xdx
1

a dx
4. BBI‘II/ICJ'II/ITI:» HeCO6CTBeHHbII/I I/IHTeraJI j— , YCTAHOBUTD €I'0 CXOAUMOCTDb HUJIN
0

PacxoauMOCTb.

1
dx
5. BI)I‘II/ICJII/ITI) HCCO6CTBCHHLII/I I/IHTeraJI 5 yCTaHOBI/ITI) €ro CXOOANUMOCTh NJIN
-1
paCXOI[I/IMOCTb.

KpaTHble uHTErpajinl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJie
2 6-x 1 2-y
a [dx [ f(xy)dy, b. [dy [ f(x y)dx.
0 2X 0 Jy
2. Berunciurs ”(10— x* — y?)dxdy, D={(x,y)|1<x<2 0<y<2}.
()

3. Beruncnurs ”(12)(2 y’ +16X3y3)dxdy;
D
D: x=1 y=x2, y=—Jx.
4. Beruncianth

[[(x* + y)dxdy, D — MHOXeCTBO TOYEK TLIOCKOCTH, O'PAHHYEHHOE JTMHHUSAMH
(D)

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

5. Haiitu nnomans GUrypsl, OrpaHU4E€HHON TaHHBIMU JTUHUSMU
y=3/x, y=4e*, y=3,y=4.
6. Haittu nnomaas Gpurypsl, orpaHU4€HHON TUHUAMH Y = X%, y=—X+2

8. Haiitn 00bem Terna, mosydeHHoro BpaiienueM Bokpyr ocu OY (urypsl, orpaHuueHHON JIHHU-

s Yy=x°, y=1 x=0.

9. Haiitu 00beM Telna, moaydeHHOro BpaiieHneM BOKpyr ocu OX ¢Gurypsl, orpaHHYeHHON JINHH-
2 2
amu Y=X", Yy =X.

KonTtpoabsHbie padoTsl (mpuMepbl)
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BapuaHT

1. Noctpouts rpadmk: y =3C0S 2X

2. Haiitn npegenbi:

_(5-n)’+(5+n)° . 1-C0S2X X=X —x-2
1) Iim 5 5 2)lim ——— 3) Im—=————
> (5-n)° —(5+n) e —1 x22 X7 —2X° + X =2
1
X2 —x— rd
4) Iimx—Xl 5) Iim(mj 6) Iim(x—\/xz—x+1)
2 In(x-1) x=0\ 1+ XCOS X x>

-X, X<0

3. WccneoBaTh Ha HEMPEPBIBHOCTb U BLIMOAHUTL YepTex: Y =< X2, 0< X < 2

3, x>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
X
a) y:arctg3ln£ 6) y:(\/;)
X+2
; x* -t t
B) Sin(Xx—2y)+—=7x r) x=e ' cost, y=e'cost
y

Lo (1 1
2. Haiitm lim| = —
= X arctgx
2

3. MpoBecTn nosHoe UccneAoBaHKe 1 noctpouTs rpaduk f (X) = X" +—.

X

Bapuanr.

ou

Nel. BerancnauTe NpOU3BOAHYIO MO HAIIPABICHUIO —— W HAWTU MOAYJIb BEKTOpA I'PaJUEeHTa IS

0S

X
dynxan U = 2XY + T + 7% 5 touxe A(6;9;1) B HanpaBieHnH, COCTABIAIOMIEM € OCIMH KOOP-

y CoOSax=—, COSf=—, y<—
HWHAaT YIJIbI y y .
A 4

Ne2. Vicerenoats a sxcrpemym dyuxmmio Z = Xy(L—4x2 —4y) -5

N3. z=In(y—x*), x=+/sint, y=cost. Haiirn %

Bapuant
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Boiyucaume:

16 2
dx
1. . 2. (2x +1)-Inxdx .
! Vx-2 I )
3x?—4 sin® 3x 2x—1
3. | —dx. 4, | ——dx. 5. | ———dx.
'[x2+4x J‘c0s23x '[«/4—2x—x2
1. BobMMHCTATE HHTETPAIIBL:
+00 ) +00 dx
xe™ dx . .
'[ '!.x -+/Inx

V|306pa3MTb obnactb UHTETPUPOBaHUA U UISMEHUTL NOPALOK UHTETPUPOBAHNA B MOBTOPHOM UHTErpane

0 257
[dx [ reydy.

0

BbluMcanMTe naowagb ¢urypbl, OrpaHUYeHHOW JSIMHUAMM

2
y=2-x", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOrO TecTa.

3apgaum

3. y=3x"+xe*,%,=2/1x=0,1, Jy-?

. arcctgs/x
luactb 1. y=sinlnx, y',y"—? 2. y:—g\/—, dy—?
X

4. HaTn Npon3BOAHYO y;:

a) y=>5 SinA x—3 6) y= Xarctg?x
v X

B) exy+1:0053x r) X=cost+sint, y=sint—tcost
X

5. Wccneposatb Ha skctpemym f (X)=(x —3)2 (x-5).

2x
(S]
6. Hantun nHTEpPBA/Zibl MOHOTOHHOCTU y =—.
X

X3

7. Halttu Hanbonbluee, HauMeHbLuee 3HadeHne ¢yHKkumm | (X) =§—16X Ha oTpeske [—5;1] .

1
8. MocTponTb KacaTenbHyto K rpaduky dyHKumm f (X) =3arccos x> B Touke X = s

2 yactb 9. Hantu npegensi:
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2 2 2 B
g lim G ZCen) i 102Xy XE2X8 15X
> (2+n) —(1-n) x>0 @ —1 x>-3 X* +5X° +6X - tg3x

3 yacTtb

0, X<—-rx
10. UccneposaTb Ha HEMPEPbLIBHOCTb M BbINOAHWTb YepTex: Y =<SINX, —7 < X<0.
7, x>0

11. MposecTn NnonHoe uccneaosaHue u noctpouts rpadmk | (X) =

Kpurepun onenkn:

- OLIEHKA «324TE€HO» BBICTABIISAETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEUEHHE CEMECTpPa MPeICTaBIIsI
pelIeHts 3a/1a4, BBIIOJIHUI IIOJHOCTBIO BCE 3a/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENo/a-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPETYJISIPHO B TEUEHHE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHUII 3a/laHKs HE IOJHOCTBIO MIIM BOOOILIE HE MPEACTaBIsUT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENO1aBATES.

Jlist ipoBeieHusI TEKYIIEro KOHTPOJIS 3HaHUH CTY/IEHTOB B IUCTAaHIIMOHHOM (popmMate B pas-
pabotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-KypcaxX UMEIOTCS MPOMEKYTOUHBIE (POOHBIE) Te-
CTBI.

3.2. [Ipome:kyTouHAas aTTeCTALMS
KommuiekT Bonpocos
JAuddepenuunanbHoe ucuncjieHne GyHKuuii 0HON NepeMeHHO

[ToHsATHE TEpeMEHHON BEIMYMHBI U 00JIaCTH €€ U3MEHEHUSI.

MOHsATHE (DYHKIIMOHATILHON 3aBUCUMOCTH, KiIacCu(pUKaus (yHKIIUM.

Onpenenenne 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uncnoBoil mocnea0BaTEIbHOCTU. ApruMeTHUEeCKHE OTepalluy HaJl MOCIEA0BaTEeIbHO-

CTSIMH.

5. VYcnoBus CylecTBOBaHMS KOHEYHOT'O Mpeielia YNCI0BOH Mocie1oBaTeNIbHOCTH (Teopembl Ko
u Beliepirpacca).

6. Bropoii 3aMeuaTenbHBIN Tpee.

7. llpenen pynkuuu. Onpenenenus. ['eomeTpuueckas HHTEpIpeTaLys HOHATHS peaena GyHKINH.

CaoiicTBa Npenesios.

beckoneuHo maible, 6eCKOHEUHO O0bIINe (PYHKIUH.

9. [IlepBsIif 3aMeYaTENbHBIN MTPEICI.

10. beckoHeuHO MaJible BETUYUHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJlble U X HUCIOJIb30BaHUE MPH
BBIUHCIICHUH TIpeesioB. Tabnuia S5KBUBAJICHTHBIX O€CKOHEUHO MAaJIbIX.

11. HempepsIBHOCTB (DYHKIIMU B TOUKE U Ha MpoMexyTke. OgHocTopoHHME npeaensl. Kiaccuduxka-
1[Msl TOYEK pa3pbiBa rpaduka.

12. CgoiicTBa QpyHKIUH, HENPEPHIBHBIX Ha OTpe3ke (TeopeMbl Beliepmrpacca, bonpiano — Komm).

13. TIpomsBoanas. ['eomeTprueckuii u Gpu3mUecKuii cMbICT Ipon3BoIHON. KacatenpHast 1 HOpMab
K IUIOCKOM KpUBOM.

14. TaGnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

el AN

o
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15.

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

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

ok wnE

© o~

LCoNoOAWNE

10
11
12

CBsi3p MEX1y CyIIECTBOBAaHUEM MPOU3BOJHON (PYHKIIMU B TOYKE U HEMIPEPHIBHOCTHIO (PYHKIIHH
B TOH K€ TOYKE.

[Ipou3BoHas CcyMMBI, Ipou3BeieHus, yacTHOro. [Ipon3BogHas cioxHoM u 00paTHOM QyHKINH.
[Tpon3BoaHas mapaMeTpUUYECKH 3a1laHHON (PYHKLIUH.

[IpousBonHas GyHKIMH, 3aJaHHON HESBHO.

HuddeperunpoBanue CI0KHON MOKA3ATEIbHON (QYHKIUH.

Huddepenumnpyemocts. Juddepenmuan. ['eomerpuuecknii cmpica nuddepeHimaia.
[TpousBoanbie U MU GepeHIaIbl BEICIINX MOPSIKOB.

OcHoBHble TeopeMbl AuddepeHnnaibHoro ucunciaeHus (reopema depma, Teopema Pors, teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

MmuorouneHn Teiinopa u ero cBoiictBa. ®opmyna Teitnopa. Ocratounsiii wieH Gpopmynsl Teinopa
B opme Jlarpanxa u [leano.

AcumnToTsl rpaduka QyHKIHH.

OkcrpemyMm. HeoOxoaumoe yciioBue 3KkCTpeMyma.

JlocTaTouHbIE YCIOBUS SKCTPEMyMa.

JloctaTouHoe ycroBue Bo3pacTaHus (yObIBaHUSA) QYHKITUH.

HauGonpiiee u HanMeHbIee 3HAYCHUS (DYHKIIMK Ha OTPE3Ke.

BrinykiocTs, BOTHYTOCTb, TOUKA Meperuda. JlocTaTouHOE yCIIOBUE BOTHYTOCTH (BBIMYKIIOCTH).
Heo6xonumoe ycnoBue To4kH neperuda. JJocratounoe ycioBue neperuoda.

OO61as cxemMa MOCTPOCHUS U UCCIIEOBaHUS rpaduka QyHKIIUH.

OYHKIMHU HECKOJIbBKUX IEPEMEHHBIX

Omnpenenenue U TeOMETPUIECKUIN CMBICI (DYHKIIUU ABYX MEPEMEHHBIX.

Jluanm ypoBHS (DYHKIIUU IBYX IEPEMCHHBIX.

YacTtHble MPOU3BOIHBIE (DYHKIIUN HECKOJIBKUX MEPEMEHHBIX, HX T€OMETPUUYECKUIN CMBICI
@DYHKIMY HECKOJIBKUX NTEPEMEHHBIX, OHITHE MOJIHOTO nuddepeniuana.
JuddepenurpoBanue ca0KHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BOHBIE BBICIINX MOPSIAKOB (PYHKIIMK HECKOJIIBKUX NepeMeHHbIX. CMelIaHHble TPON3BO/-
Heie. Teopema IlIBapua.

[TpousBoaHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX 110 HAIIPABIEHUIO.

[Tpon3BogHas 1O HANIPABIEHUIO U TPAAUEHT CKAJISAPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

. HCO6XOI[I/IMOG " J0CTATOYHOC YCJIOBHUA SKCTPEMYyMa (I)YHKI_II/II/I ABYX IICPCMCHHBIX.

NHTEI'PAJIBHOE UCYUCJIEHUE

[TepBooOpazHas, HeonpeaeaeHHbIH nHTerpai. Tadn1iia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEHHON U MHTETPUPOBAHME 110 YaCTSIM B HEONIPEIEIEHHOM UHTETpaJe.
WuTerpupoBanue ¢ TOMOIIbIO MOABEIECHHS 01 3HaK AuddepeHnuana.

HuTerpupoBanue palioOHaIbHbIX APOOEH.

WMHTerpupoBaHue 110 4aCTSIM U 3aMEHA [IEPEMEHHOM B ONPEAEICHHOM UHTErpae.
WuTerpupoBanue TpUrOHOMETPUYECKUX (DYHKINN, OCHOBHBIE TPUEMBI.

WHTerprupoBaHue HppariMOHAIBHBIX (PYHKIIUI.

YHuBepcanbHass TPUTOHOMETPUYECKAs ITOACTAHOBKA.

OnpeneneHHblil nHTErpai u ero ceoiicrsa. ®opmyna HetoToHa — JleitbHuna.

[TpunokeHus onpeeIeHHOro MHTerpajia K pelieHHIo TeOMETPUYECKUX U GU3NYECKUX 3a/1ay.

. Berurciienue miomaaei ¢ moMoIbIo ONMPEAEIEHHOI0 HHTErpaa.
. Beruucnenue miomaau v JJIMHB KPUBOM, 3a/TaHHOW YPaBHEHUSIMH B ITapaMeTPUUIECKON (opme.
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13. BeruncieHue 1miomany KPHBOJIHMHEHHOTO CEKTOpa B MOJISIPHBIX KOOPIMHATAX.

14. BeryuciieHue miomaaei B IpsMOYToJIbHBIX U TOJISIPHBIX KOOPJMHATAX C MIOMOIIBIO OIPE/ICeIICH-
HOT'0 MHTErpaa.

15. BerurciieHue JUIMHBI TyTH ¢ TTIOMOILBIO ONPEEICHHOT0 HHTETpaa.

16. BeruricieHue JUIMHBI YT KPUBOMA, 3aJaHHOI apaMeTPUICCKH.

17. Beruncienre ooObeMa Tella BpaleHUs ¢ TOMOIIBIO ONPEISICHHOTO HHTErpaia.

18. BeruncieHue ImIoIay NOBEPXHOCTH TeJla BPALICHHS.

19. HecoOcTBEeHHBIE HHTErPAJIBI TIEPBOTO U BTOPOTO THIIA. [IOHATHS CXOIUMOCTH M PACXOJAUMOCTH
HECOOCTBEHHOI'0 MHTETpaia.

20. HecoOGcTBEeHHBIE MHTETPANIBI OT Pa3pbIBHBIX (DYHKITHIA.

IK3aMEHALMOHHbIE OMJIETHI

Haznauenue: Mcnonb3yroTest 1uist mpoBeeHus poMexkyTounoi arrectanuu (I[1A) mo nucuurinye
«MaremaTuueckuii ananus".
Pernament sx3ameHa: - Bpemst Ha OArOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Cnoco0 KOHTPOJISI: YCTHBIE OTBETHI.
KoMIUIeKTBI SK3aMEHAIIMOHHBIX OWJIETOB JOJDKHEI coiepxkarh OmneToB Ha 25-30% Ooubiie uncia
CTYJICHTOB B IpyIine (XpaHaTcs Ha Kadeape «MaremaTtukay).

Tunosble BApUAHTHI OUJIETOB MPUJIATAIOTCS.

MUHHCTEPCTBO OBPASOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBFPA3SOBATEJIbBHOE
YUPEXJEHWE BbICILIEI'O OBPA3BOBAHU S
«MOCKOBCKHH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI NOJUTEX)

®axynbTeT 6a30BbIX KOMITETEHITHH, Kadenpa «Matemartukay
O6pazoBarenpHas porpamma 22.03.02 «Metamtyprusi»

JucnumimHa «MaTeMaTH4eCKUi aHaInu3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBooOpa3zHas, HeolpeneaeHHbINH HHTEerpal. Tabnnila OCHOBHBIX HHTETPAJIOB.

I dx

Y5—x+5-x

3. Haiitn rpaguent Qynkumn 2 =y /xy  BTouke M,(L4).

4, YxaxuTe, KAKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBISETCS CXOMSAIIMMCS

]Ex/;dx, Tx‘3dx, T\/;dx.
1 1 1

2. BBIUUCIUTH HEOTIPeIeNeHHbIH HHTErpall

5. Haiinure skcTpeMyMBI 1 TodKH neperu6a Gpyakmmm Y = (X —1)e™,

YTBepkeHo Ha 3aceaannn kadeapsl MaTeMaTiku «_03» 05 2023 r., mporokos Ne 10

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

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPAIIAN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIHIEI'O ObPA3OBAHUNA
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«MOCKOBCKHUM HOJIHTEXHI@‘IECKHVI YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

@akyabpTeT 6a30BbIX KOMIICTCHIINH, kadenpa «MaremaTHka»
O6pa3zoBarenbHas nmporpamma 22.03.02 «Metamryprusi»

JucuunnuHa «MaTeMaTHUecKuil aHaIu3y

Kypc 1, cemectp 2

DK3aMeHAIMOHHBI outeT Ne 1

1. HecoOcTBeHHbIE HHTErpaIbl MEPBOTO M BTOPOro Tuna. [IoHATHS CXOAMMOCTH U PacXOIUMOCTH
HGCO6CTBCHHOI‘O I/IHTeI‘paHa.
2t?

2. Haiitu npou3BoaHy0 QyHKIMH, 33JaHHON APAMETPUUECKU X = o y= e
+t +1

3. I/ICCJ'IG,I[OBaTB Ha 3KCTpEMYM (1)}’HKL[I/IIO = X2 — X+ y2 + 2y .
7.6

4. Bpruucauth OHpG,Z[CJICHHLIﬁ HHTCIrpal IBSinz XCO0S XdX.
0

5. Haiit 00beM TeJa, MoJy4eHHOTro BpaineHrneM BOKpyr ocu OX ¢urypbl, orpaHUYeHHOMN JIMHU-

s Yy=X°, y=1 x=0.
YTBepkaeHo Ha 3aceqannu Kadeapsl MatemMaTrku «_03» 05 2023 r., mporokos Ne 10

W.o. 3aB. kadeapoit H.B. BacunbeBa / /

J1y1st mpoBeieHHsI TPOMEKYTOUHOT'O KOHTPOJISI 3HAHUM CTY/IEHTOB B IMCTAHIIMOHHOM (popMare
B pa3paboTaHHbBIX Kadenpoit «MaremMaTukay OHJIaHH-KypcaXx UMEIOTCSI UTOTOBBIE TECTHI.
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