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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.



Jucnunnmna «MaTtemMaTndeckuil aHanu3» JIOTHYECKH CBsI3aHa C MOCJIEAYIOMMMU TUCIUTUIMHAMU:
B ob6s3amenvnoii wacmu
- pusuka;
- MEXaHHKa TBEPJIOTO 1e(hOpMUPYEMOTO Tea,
- BJICKTPOTEXHUKA U AJIEKTPOHHKA,
- METAJUTypruvecKkas TeIIOTeXHUKA,
- TeTIor3HKa.
B wactu popmupyemoii yaacTHuKaMu 00pa3oBaTeIbHBIX OTHOIICHUN
- OCHOBBI 2KOHOMUYECKOW TEOpUH,
- (huznueckast XuMus;
- MEXaHHKa CIUIOIIHBIX CPe].
B uacmu snexmugnvix oucyuniun
- npumenenue [19BM B uccnenoBanusx;
- MOJICJIMPOBAHKUE U ONITUMHU3AIINS METAITYyPTUUECKHUX MTPOLIECCOB;
- MOJIETTUPOBAaHNE TEXHUYECKUX OOBEKTOB.

3. CTpyKTypa M cofepKaHNe TN CHUILTHHbI

OO0mias TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Buasbl yueOHO# padoThl H TPY10€eMKOCTh

n/n Bup yuyeoHoii padoTbl Ko‘i];:iﬂm Cemectp 2
AyIMTOpHBbIE 3aHATHS 20 20
B ToMm uncne:
Jlexuun 8 8
1
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 12 12
: JIaGopaTopHbIe 3aHATUS - -
s CamocrositebHass padora 124 124
IIpoMeskyTouHasi aTTecTalUsI
3K3aM€EH C) C)
Hroro 144 144

3.2. TemaTnueckni MJIAH U3Yy4YeHUS U CHUATIHHBI

Pa3smemién B npunoxxenuu 1 x paboueid mporpamme.

3.3.  Coaep:xaHue pa3iejoB JUCIHHILINHBI

BBeaenue



[Ipenmer, 3anaum U coepkaHue TUCHUIITMHBL. OCHOBHBIE 3TAIbl PA3BUTUS TUCIUTIIIUHBI.
CrtpyKTypa Kypca, ero MeCTo U poJjib B MOATOTOBKE OakanaBpa, CBS3b C IPYTUMU IUCIUTUTMHAMHU.

Paznea 1. IuddepennnanbHoe ncuucjienue pyHKuui 01HOH nepeMeHHO

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncioBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknwus. [Toctpoenne rpadukos Gynkiuit. [Ipenen hynkmmun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuun. [lepsoiii u BTopoii 3ameuarensHbie peaensl. CpaBHEHHE OECKOHEYHO MAJIbIX
1 0ECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MAaJlble BETMYMHBI.

Tema 2. HenpepbIBHOCTh (QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa PyHKIINH,
uX Kjaaccuukaus. ACUMITOTHI rpaduka PyHKIIUU, UX KITacCH(PUKAIIHS.

Tema 3. [IpousBoanas ¢pynkun. ['eomerprueckuii U GuU3NYECKHii CMBICT IPOU3BOIHOM.
[TpaBuna quddepenurpoBanust 1 GOpMYJIIbl BBIYUCICHUS TPOU3BOIHBIX. Tabnniia nporu3BoIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (pyHKIHMI. Beruncienne nmpou3BOIHBIX (PYHKIMHA, 3aJaHHBIX pPa3JIny-
HBIM 00pa3oM.

Huddepenunan. IlpousBoausie u quddepeHnnais BEICINX MOpaakoB. [IpubnmxkenHse
BBIUMCJICHHSI C TOMOIIBIO AU PEpeHIInANOB.

Tema 4. IlpaBwio Jlonurans. @opmyna Teitopa. PackpeiTue HeonpeneaeHHOCTEH pas-
JUYHOTO TUMa. Pa3noxeHne 0CHOBHBIX 3NIeMeHTapHbIX GyHKIMi 1o Gopmyse Teinopa. [Tpubnu-
JKEHHBIE BBIUUCIIEHUS C TIOMOIIBIO hopmyIsl Teimopa.

Tema 5. OcHoBHBIE TeopeMbl U HepeHIINATBEHOTO UCYUCIeHUs. MOHOTOHHOCTD (DyHK-
UM, KcTpeMyMbl Heo0XoauMBbIe U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO 3KCTpe-
myma. MccnenoBanue BoitykiaocTu rpaduka pyHkiuuu. Touku nepernda rpaduka GyHKINU.

OOmast cxema uccienoBanus GyHKIMKA U OCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpPEepBIBHBIX Ha oTpe3ke. Haubosblee u HanMeHblliee 3Ha4eHus PyHKIMU Ha OTPE3Ke.

Paznen 2. Iu¢dpepenuunanbHoe ucuuciaeHne PyHKIUA HECKOJIbKUX MePeMeHHbIX

Tema 1. OyHKIIUN HECKOJIBKHUX NEPEMEHHBIX. JINHUU U MOBEPXHOCTH YpOBHA. YacTHbIE
npousBojHble. [TomHblit quddepentman. I[IponsBoanbie caoxkHON QYyHKIIMN HECKOIBKUX MEpe-
MeHHBIX. YacTHbIe mpou3BoHbIe U U depeHInanbl BhIcnX nopsakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no Hanpasnenuro. I'pannent. Kacarensnas k kpusoi. KacarenpHas
IUIOCKOCTh M HOpMaJib K ToBepxHOocTH. Popmyina Teitnopa. DkcTpeMyM (QyHKIUU HECKOJIBKHUX
nepeMeHHbIX. HeoOxouMble U JOCTaTOUHBIE YCIOBUS SKCTpEMyMa.

Pa3znen 3. UnTerpanbHoe HCHUCIeHHE

Tema 1. [lepBooOpa3nas. Teopema cyiiecTBOBaHHs HeoIlpeeleHHOro uHTerpana. He-
OIpe/ieNIEHHbI UHTErpall U ero cBoicTBa. Tabivila MHTErpajJoB OT OCHOBHBIX 3JEMEHTAPHBIX
byHkuuit. MeTo; HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeTopl HUHTErpUPOBAaHUS C MOMOUIBIO 3aMEHbl IEPEMEHHOM, MMOABEACHNEM O] 3HAK AUPde-
peHuuana. MeTo HHTErpUpOBaHUs 110 YaCTSM.

HuTerpupoBanue pallioHaIbHbIX ApoOel, MHTETpUpPOBaHHE HEKOTOPHIX BUIOB HPPALMOHATBHBIX
U TPUTOHOMETPHUECKUX (DYHKIIMH.

Tema 2. 3amaun, TPUBOIAIIME K TIOHATHIO ONPEACICHHOTO MHTeTpana. OnpeneneHHbIH
UHTErpall, €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTETrpa ¢ mepeMEeHHBIM IPEIeIOM HHTE-
rpupoBanus. @opmyna HeroTona — Jleiiouuia. 3aMmeHa nepeMeHHON B OMPE/ICIIEHHOM HHTErpae.

[TpunoxeHnus onpeeneHHOro HHTETpajia B TEOMETPUH U MEXaHHUKe (BBIYUCICHHE TUIOIIA-
neit mnockux Guryp, IIMHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO pojia (1o 6ECKOHEYHOMY IpoMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3anauu, NpUBOJIIME K KPATHBIM WHTETpaiaM. JIBOHHON U TPOWHOW MHTETpasbl,
uX cBoicTBa. [IpaBuiia BEIYMCIEHUS JBOMHBIX HHTETPAJIOB.



3.4. TemaTuka NpaKTHYECKUX 3aHITHH MO JUCHUILIUHE
«MareMaTHYeCKHH aHAJIN3»

Tema 3auarTus

Pasznen 1. D1eMeHThl MATEMATHYECKOT0 aHAJIN3A.
3&,[[3‘11/1 Ha BBIYHCJICHHUEC NIPEACTIOB YMCIOBEIX HOCHGHOB&TGHBHOCTCﬁ n (bYHKI_[I/Iﬁ

Pemenue 3a1a4y Ha TexHuKy auddepeHunpoBaHust U MPUMEHEHHE TOHITUS TPOU3-
BOJHOM K UCCJIEJOBAHUIO (DYHKIIMI U MOCTPOCHHUIO rpapuKOB PYHKIIMIA.

Pa3znen 2. DyHKIIUM HECKOJbKHUX MePpeMEeHHbIX. 3a/1a4M Ha BBIYUCIICHUE YaCTHBIX
MIPOU3BOIHBIX, POU3BOJIHOM 10 HANPABIICHUIO, TPAJIMEHTA U HA UCCIIEIOBAHUE IKC-
TpeMyMOB (DYHKIIMIA HECKOJIbKUX MIEPEMEHHBIX.

Paznen 3. UnTerpasbHoe ucuucjaenne. MeTopl BHIYMCIECHUS HEONIPEAETICHHBIX
MHTErPajJoB OT PA3JUYHBIX PYHKLUH.

o1

Brrunciaenue ONMpCACIICHHBIX U HECOOCTBEHHBIX HMHTCIPaJIOB.

Brruucnenue KpaTHbLIX HHTCTPAJIOB.

4. Y4yeOHO-MeTOoAMYecKOe U MHPOPMAIIMOHHOE o0ecriedeHne

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

®I'OC 15.03.01. MammuocTtpoenue. 2021.

AkaneMudeckuil yueOHbIH TUIaH 10 HampaBieHuto moarotoBku: 15.03.01 MammHocTpoeHue.
[Tpoduns: «KomiekCHbIE TEXHOIOTMYECKUE ITPOLIECCHI K 000PY10BaHUE MAILIMHOCTPOCHUS.
®opma o0yuenus: 3aounas. 2023.

Matpuua pacrpeneneHuss KOMIETEHIUH Mo HanpasiaeHuto noarotosku 15.03.01 MamuHo-
crpoenue. [Ipopuinb: «KoMIieKCHbIE TEXHOJIOTHYECKHE MPOLEecCh M 000pyA0BaHHE Malllu-
HOCTpoeHus». 2023.

Vka3 Ilpesnnenta Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparernn Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepannmy».

[Tpuka3 MunucrepcTBa 06pa3zoBanus 1 Hayku Poccuiickoit deneparyu ot 23.08.2017 Ne 816
«O0 ytBepxknenuu [lopsiika mpUMEHEHUsT OpPTaHU3aALUAMHU, OCYLIECTBISIIOIIMMU 00pa3oBa-
TEJIbHYIO AEATEIbHOCTb, 3JIEKTPOHHOI'0 00y4EHUs, TUCTAHLIMOHHBIX 00pa30BaTeNIbHBIX TEXHO-
JIOTUH MpU peaan3alnuu 00pa30BaTeIbHbIX POTrPaMm.

4.2.  OcHoBHas JuTEpaTypa:

®duxteHromnsi] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIYeOHHK JJIg BY30B, 15-¢ u3.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIK3a: YIeOHUK /I BY30B, 14-¢ u3s.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarudeckoro aHanuza. T.1. IuddepenunansHoe 1 uH-
TerpajbHOE UCUUCICHU QYHKIMN OHON nepeMeHHOH. Psaapl: YueOHUK [DIeKTpOHHBIH pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmariaut, 2015. - 444 c. [Pexum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHna.]



4.3. JlomoJiHUTebHAs JIUTEpaTypa:

1. TIuckynoB H. C. IuddepennmanpsHoe U HHTErPpATIbHOE UCYUCIICHUS JUIsl BTy30B. B 2-X TO-
Mmax. M.: UnTerpan - [lpecc, 2009 — 416, 544 c. 180 3k3.

2. 3y6xkoB B.T'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMATHUKH JJIs TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400

9K3.
3. Kparkuii Kypc BbICIICH MaTeMaTHKU [DIIEKTPOHHBINH pecypc|: y4el. - DIeKTpOoH. JaH. -
MockBa:  HamkoB u K, 2017. - 510 c¢. [Pexum  nocryma: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

4. byrpos f.C., Hukonbckuit C.M. Beiciias marematrka: y4eOHHUK SIS By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanbHoe vcuucieHne PyHKIMI OJHOW 1 HECKOJIBKHUX MEPEeMEHHbIX. Teopus Mmoss: Me-
TOJMYECKHE yKa3aHWs M BapUAHTHI pacueTHo-Tpaduueckux padot / bomxynoB M.A., bopo-
nuHa C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY « MAMMN», 2009.

6. Marematndeckuii aHaim3. Teopust npenenoB u qudHepeHIMaTFHOS UCUUCICHIE: OCHOBHBIC
MOJIOKEHUS TEOPUHU, METOJIUYECKUE YKa3aHUSl M BapUaHThl pacueTHO-rpaguueckux pador //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

4.4. JnekTpoHHBIEe 00pa3oBaTeIbHbIE PeCypPChI

[TpoBenenue 3aHATHIA U ATTECTAIIMA BO3MOXKHO B TMCTAHIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CTEeMbl JUCTAaHUMOHHOTO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTeMaTHKay 3IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

DJIeMEHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
WuTerpanbHOE HCUMCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMH 0JTHOW epeMEeHHOMI
Nuddepennmansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
Hue QYHKIUI HECKOJIbKUX I1e-
PEMEHHBIX

Pa3pabGorannbie DOP BKIIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboT B AUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTJIEIbHBIMU PacIio-
PSDKEHUSIMH ITPOPEKTOpa Mo yuyeOHOM paboTe 1/MiTH LIEHTPOM y4eOHO-METOIN4eCKOil paboThI.

Ka)K}IBIfI CTYJIeHT 06ecnequ I/IH)II/IBI/IJIyaJ'II)HI)IM HCOI"paHI/I‘—IeHHBIM JIOCTyrIOM K BHGKTpOHHOP'I

OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA

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

I/IHTCpHCT-pecprLI BKIJIFOUAKOT y‘-Ie6HO-MCTOIlI/I‘-ICCKI/IC MaTCpHraJibl B 3JICKTPOHHOM BHUJC, IPCI-

CTaBJIEeHHBIE Ha caiite mospolytech.ru B paznene: «l{eHTp MaremaTH4uecKoro oOpa3oBaHUM

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

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

ITone3nrie y‘-IC6HO-MCTOI[I/IquKI/Ie u I/IH(I)OpMaI_II/IOHHLIC MaTCepHraJIbl HPCACTABIICHBI Ha camnrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB HH(I)OpMaI_II/IOHHO-TCJICKOMMYHI/IKaLII/IOHHoﬁ CECTHU <<I/IHTepHCT» JJIs1 OCBOCHUA

JMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. J/InnieH3UOHHOE U CBOOOITHO PACIIPOCTPaHsieMOe MPOrPaAMMHOe

obecmeuyenmne

Ne| HammenoBanme | Paspabortumk [1O | HoctynmHocts (u- | Ccbiika Ha Enunsiii peectp
(npaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTpaMM JIjIst
TEJb) 001HO pacmpo- 9BM u B/] (npu Hanuumn)
CTpaHsIEMOE)
1 | Astra Linux | OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/7?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHBbIe MPO(ecCHOHAIbHBbIC 0a3bl JaHHBIX U HHPOPMALIMOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuenn pecypcoB cetu UHTepHET, 10CTYNHBIX 1JIs1 OCBOEHUS TN CHMIIJIMHbBI:

HaunumenoBanue

CcbL1ka Ha pecypce

HocTynHocTh

NudopmannoHHo-cipaBoYHbIe CHCTEMbI

Stack Overflow

https://stackoverflow.co

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-

AapTOB BBICIICTO O6pa3OBaHI/I$I

m/ .
HUM
Nupopmannonnsie pecypebl Cetn )
http:// www.consultant.ru | JoctymHo
KoncynpsrantlIimroc
ITopran PenepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. JoctymHo

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlausp

https://e.lanbook.com/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1302071



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/

IPR Books https://www.iprbookshop | octymua B cetn MH-
ru/ TepHEeT 0e3 orpaHuye-
HUI

IIpodeccnonanbHbie 6a3bl JAHHBIX

basa qaHHBIX Hay4HOM SJIEKTPOH- http://www.elibrary.ru JlocTymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
roJinTeMaTru4eckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Ondbamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUIIIUHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPETYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarnkay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIOJb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH /ISl TPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTETA.

6. MeTonnqecmle PEKOMEHIAIUNA

6.1. Meroauueckue peKoMeHIAUM ISl PeNnogaBaTe/is
110 OPraHu3auuy 00y4eHus

[Ipex e Bcero, cienyeT oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTHUUECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-11bo criennanbHON (JOMOTHUTEIBHON) MOATOTOBKU U
BITOJIHE MOKET OBITH yCTIEUTHO U3YYEH, €CITU CTYACHTHI OyIyT CBOEBPEMEHHO BBITIONHSATE I0Malll-
HUE 3aJIJaHUs U TI0Jb30BaThCs (MPU HEOOXOIUMOCTH) CHUCTEMOM TUTAHOBBIX KOHCYJIbTAIIUN B TEYE-
HUE KaXJ0ro ceMectpa. Bomeamme B Kypc MaraHain3a pas/elibl SABISIOTCSA KJIACCUYECKUMHU, B
TO K€ BpEeMsI OHU MPAKTUYECKU OPUEHTHUPOBAHBI, TAK KaK UMEIOT HTUPOKOE PACTIPOCTPAHEHUE JIJIst
pElIeHUs] Pa3HOTo Pojia 3a/1ay BHYTPH CAMOW MATEMAaTHKU W MPUKIAAHBIX 3a1ad. X ocBoeHue
MMOMOJKET CTYJIEHTaM JIOTHYECKH BEPHO, ApTYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M NMTUCHMEH-
HYIO pedb, YCIEIIHO MPUMEHAITh HAKOTIJIEHHBIE 3HAHUS B IPO(ECCHOHATBHON e TEIbHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHATUNA peKOMEHJ0BATh CTYI€HTaM OCHOBHYIO U JIOTIOJI-
HUTEJBHYIO JINTEPATYPY, a B KOHIIE CEMeCTpa JaTh CIIUCOK BOITPOCOB JIJIsl TIOATOTOBKH K IK3aMEHY.

Ha nmepBom 3aHSTHYM MO TUCITUTIIMHE CIIETYET 00s3aTeIbHO TPOUH(POPMHUPOBATH CTYICH-
TOB O BUJE U (popMax TeKyIield U MPOMEKYyTOYHON aTTecTalluii 0 JUCIHUILTUHE, CPOKAX UX MPO-
BEJICHUS, YCIOBHSIX JIOMYCKa K MTPOMEKYTOUYHON aTTECTAIlMH, TPUMEHSIEMBIX BHIaX TPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxenne TeopeTHuecKoro mMaTepualia JOJDKHO COMPOBOXKIATHCS WIUTFOCTPATHBHBIMHU
mpUMepamMu, TIIATEIHbHO OTOOPAHHBIMU MPEToAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
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BBIKJIQJIKM TIPU PEIICHUU 33/1a4d HE OTBJICKAJIM OT TJIABHOTO: OCMBICICHHSI WIEH U CYyTU MpUMe-
HseMbIX MeTO0B. Clie/lyeT BCer/la YKa3blBaTh MPUMEPHI MPAKTUUYECKOTO0 TPUMEHEHHUS PACCMOT-
PEHHBIX Ha 3aHATUAX YpaBHEHUH U GopmyI.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOIUYECKOE BBIMOIHEHUE CTYJIEHTaMU HEOOJbLIONW CaMOCTOs-
TEJIbHOU pabOoThI B ay TUTOPHUHU IJIsl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBatens, BeIyui IPaKTUYECKUE 3aHATHSL, JOKEH COTJIaCOBBIBATh y4EeOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCII0JIb30BATh EANHYIO CUCTEMY 0003HAUEHUH.

[IpenogaBatento ciaenyeT 10OMBATHCS CUCTEMATHYECKONH HENMPEPBIBHON palbOThI CTYACH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISIBIISATh CHIIBHBIX CTYACHTOB H MPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMITMAZaX U KOHKypcax.

CTyzneHT I0JKEH OLylaTh 3aMHTEPECOBAHHOCTD IPENO0IAaBaTENsl B JOCTUKEHUM KOHEY-
HOTO pe3ysibTaTa: B NMPUOOPETEHHH OOYYaIOIIUMUCS MPOUYHBIX 3HAHUM, YMEHHM W BiaJeHUS
HAKOIJICHHOH nH(pOopManmei sl peleHus 3a1a4 B popecCuOHaIbHON 1A TebHOCTH.

6.1.1. Oo6pa3oBaTejibHbIE TEXHOJIOTHH

[IpoBeneHue 3aHATUI U aTTECTAMA BO3MOXHO B JUCTAHIIMOHHOM (hopmare ¢ mpuMeHe-
HUEM CHCTEMbI TUCTaHIIMOHHOTO 00yueHus ynuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTan-

HBIX Kadenpoit «MaTemaTnkay 3JIeKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) o Bcem pasje-
JaM nporpammsl (cM. 1. 4.4).

[Topsimok npoBeneHus paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIIbHBIMU
pacCOpsHKCHHSIME TIPOPEKTOpa 10 y4eOHOW padoTe W/WiIM IEHTPOM Y4eOHO-METOIUYEeCKON pa-
OOTHI.

6.2. MeTroauueckue yKazaHus JAJIsl 00y4aOUIUXCS 10 0CBOEHUIO

JTUCIHHUIIIHHDBI

Pa3nea 1: nuddepennnanbHoe ncuuciaeHue pyHKuui 01HOM nepeMeHHOM

[Tpu u3yuenun quddepeHaaIbHOro ncuncienus GyHKIUA oHON epeMeHHOoi oOpaTuTe
BHUMaHUE Ha MOHATHE Ipenena GyHKINY B TOUYKE U METO/BI €ro BeiuKcieHus. [penen — ogHo u3
OCHOBHBIX MOHATHH MaTemaThyeckoro aHanusa. Ilpu BblYMcieHUU npenesnoB (GYyHKIMHM HAJO,

IpeX/ie BCEro, BBIACHUTH XapaKTep HEONpeeseHHOCTH 9 , S, 0-00,00—00,1% |. Yrobsr
00

OBJIA/ICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BBIYHUCIICHUE TIPEENIOB, HAI0 3HATH JIBA 3aMEYaTeIbHBIX

npezena, TabaMIly SKBUBAJICHTHBIX OECKOHEUHO MaJlbIX, paBuiio JlonuTans, pa3indyHble IpUeMbl

PacCKpBITHS HEOTIPEIETICHHOCTEH B 3aBUCUMOCTH OT BHJIA ()YHKIIMU U PEIIUTH JTOCTATOYHO OO0JIb-

I10€ KOJMYECTBO 33/1a4.

[Ipu W3y4eHWW TeM, MOCBSIIEHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIHH, HATO
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3indie MeXay HUMU (auddepeHunan - 3to
IJIaBHAs JIMHEWHas 4acTh npupaieHus Gyakuun). TBepao 3HaTh (Kak TaOIUIy YMHOXKEHHUS) Gop-
MyJbl auddepeHInpoBaHsl OCHOBHBIX JIEMEHTAPHBIX (QYHKIMK U MpaBuia JudQepeHpoBa-
HUS (BCe, KOHEUYHO, HO 0COOEHHO MpaBUiIo AU dHepeHIupOBaHHS CI0KHON QYHKINN).

OOpaTtuTe BHUMaHUE TaKke Ha oco0eHHOCTH TuddepeHrpoBaHus GyHKIUHN, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTpHUECKH, Ha pUeM Jorapupmuueckoro auddepeHunpoBanus.

Cremyer 4eTKO 3HATh U YMETh MPUMEHSThH allTOPUTM HCCIIEIOBaHUS (GYHKIUHN U TOCTpOE-
HUS rpauKOB: ONpeieTieHre TOUeK pa3pbiBa (M UX Kiaccu(UKaIUIO), aCUMIITOT rpaduka (BepTh-
KaJbHOH, HAKJIOHHOW, TOPU30HTATIHHOH ), HEOOXOIUMBIE M IOCTATOYHBIE YCIOBUSI MOHOTOHHOCTH
(YHKINH, CYIIECTBOBAHUS JIOKAIBLHOTO AKCTPEMyMa, IPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GYHKIIUM U TOYEK reperuoa.
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Pasnen 2: nuddepenunaibHoe ucHUCTeHHe (PYHKIIUIT HECKOIbKUX MepeMeHHbIX

[Tpu u3yueHnn JaHHOTO pasjesia 00paTUTe BHUMAaHUE HA TO, YTO (DYHKIIHS JBYX IIEPEMEH-
HBIX MMEET HATJISIHBIA F€OMETPUIECKUI CMBICI — 3TO MIOBEPXHOCThH B TPEXMEPHOM MPOCTPAHCTBE
Hano ocMBICTUTE MOHATHS 9aCTHBIX MPOW3BOIHBIX U MOMHOTO nuddepernmana u ocooeH-
HOCTh WX BBIYHCIICHHUS, OBJIAJCTh TEXHUKOW BBIYMCICHHUS MTPOM3BOIHBIX OT CIOXKHOW (QyHKIUH

HECKOJbKHX NepeMeHHbIX. CrienyeT 00paTuTh BHUMAHUE HA TO, YTO I QyHKUuUH Z = Z(X, y)
0’z 9’z

OXoy  Oyox
pema IlIBapiia), To ecTh MOpsIOK AUPPEPEHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Jiig GyHKIMU HECKOJBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HAIPaBJICHUU XapaKTEpU3yeTCs IPOM3BOAHOM 110 HAIIPABJIEHUIO, & HaNOOJIbIIas CKOPOCTh U3Me-
HeHust GYHKIMK Oy/IeT B HalpaBJIeHUH BEKTOpa IpaiueHTa.

Crnenyet oOpaTuTh B 3TOW TeMe BHIMAaHHE Ha HEOOXOIUMOE U JJOCTATOYHOE YCIOBHS CY-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

CMEIIaHHBIE YaCTHBIE MPOU3BO/IHBIE BTOPOTO MOPSJIKA PABHBI MEXKITY COOOM:

(Teo-

Pasznen 3: HHTErpajJbHOC HCYUCJTICHUEC

B uHTEerpanbHOM MCUMCIEHHM pelaeTcs 3ajada, 0OpaTHOM Toil, KoTopasl paccMaTpuBa-
nack B ¢ hepeHInarIbHOM HCYUCICHNHT | HE00X0IUMO HAWTH ISl AAHHOU (DyHKITHH f (X) TaKy0

(byHKLHIO, TPOU3BOHAS OT KOTOPOH OblIa Obl paBHa 3a7jaHHON. VIHTerpupoBanue GpyHKuuil — 10-
CTaTOYHO CJIOKHBIN pa3iel MaTEMATHUKH, OBJIA/IETh KOTOPBIM MOKHO TOJIBKO, €CJIM CTYJIEHT «BO3b-
MET» J1I0CTaTOYHO OO0JIBLIOE KOJUYECTBO UHTErPAIOB PAa3HOI0 TUIIA.

Hano TBepao 3HaTh TabiMIly HHTErPAIIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBaHUS (3aMEHa [IepEMEHHOM, T0JIBEAICHUE O] 3HAK Ju(depeHnmana, uH-
TErpUPOBAHUE T10 YACTSM, IPUEMbI BBIYMCIECHUS HHTErPAIOB OT pallMOHAIBHBIX po0eH, OT pas-
HOT'O THIIa TPUTOHOMETPUYECKUX (PYHKLUH).

Hano ocMbIcauTh €1MHCTBO ITOAXO0AA K TOCTPOCHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIU-
HEUHBIX, IIOBEPXHOCTHBIX MHTErPAIIOB — IIOCTPOECHUE HEKOTOPOM MHTErPajgbHON CyMMBI U IIpE-
JIETIbHBIN TTEPEXO/.

3HaTh T€OMETPUUYECKHUI CMBICIT U OCHOBHYIO (hOpPMYJTy BBIUMCIIEHUS ONPEeICHHBIX UHTE-
rpanos — popmyiy Hetorona — JleiibHu11a, reoMeTpruuecKkre U pU3nYecKue MPUIIOKEHUs Opeie-
JICHHBIX M KPAaTHBIX MHTErpaJioB, YMETh HAXOJHUTh IUJIOIIAb MNIOCKON (UTYpBI, [UIMHY KPUBOM,
00BEM U IJIOLIAAb TOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@OH/]1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe M BKIIIOYAET
pasaens:

1. MeTtoabl KOHTPOJIS U OLIEHWBAHUS PE3YJIbTATOB 00YUEHHUS.
2. I1Ikana ¥ KpUTEpUH OLICHUBAHUS PE3yJIbTATOB O0YUCHUS.
3. OueHoYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexxyTOUHAas aTTecTaus.
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Ipunoscenue 1

TemMaTHyecKuil IJIaH JTUCHUILIMHBI «MaTeMaTHYeCKHil aHAJIN3»
110 HANIPABJICHUIO NOATOTOBKH
15.03.01 «MamuHocTpOeHue»
IMpodpuias
«KoMIiekCHbIE TEXHOJIOTMYECKHE MPOoLecchl 1 000PyA0BaHUE
MAIIUHOCTPOCHUSD)
dopma 00ydeHus : 3a04Han
I'on nadopa: 2023/2024

(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:

(2—n)2 -1+ n)2

lim Jn+2-38n*+3

"> (1+n)" —(2—-n)’ e Yn+5+n

2
_ (2n?+3Y . Ny
lim| =——= | , I|mn(\/n2+1—n), _ (n-=10}"
. " M ner)

2n% +1
. 2x? +11x+15 . 4x?
lim——M —. lim—sp—.
x—>-3 X+3 x=0 §in“ 3X

n+l n-1 .
im2_—° . S "msm3>; lim (1-3x)"™
n—oo 302 4 GN x>0 _ X x—>+0

0, X<-r&

2. UccnenoBath Ha HEMPEPHIBHOCTH U BBIMOJIHUTD Y4epTex: Y =<SINX, — 7 <Xx<0

7, X=0

3. Haiitn mpon3BOIHYIO (yHKIIHU:

2(3x3 +4x2 - x—2)

y =Inarcsiny/1—e*.

= 151+ X
tg x —ctg x

2

y = arctg

_ cosbx
Y= 3sin(12x+1)

x

y = arctg® In
X+2

3t?+1
X =
3t®

t3
=sin| —+t |.

y =arctg® ;2+sin In2x

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

4. CocraBuTh ypaBHEHMs KacaTeIbHOM M HOPMAalIM K JAHHOW KPHBOM B TOYKEe ¢ abcuuccoil X, :

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

5. [IpoBecTu noaHOE UCCieqOBaHUE U TOCTPOUTD Ipaduk f (x) =X"+—

@OYHKUIMHU HECKOJBKHX NepeMeHHbIX

~ ” " X2 + 3y2
1. Haiit yacTHBIC IPOU3BOHBIC BTOPOTO MOPSIKA, YOCIUTBCS, UTO Z, =Z, 1 Z=—"—"—
Xy

2. Haitru rpamuent pyukuun z = f(X,y) BTouke M, (X, Y,): 2= yT , M,(4,6).
X

3. MccneoBath Ha SKCTpeMyM QyHKIHIO Z =X — X+ Y +2Y.

HNurerpuposanne
Beruucaunrsb HEOIIPEIACJICHHbIC HHTEI'PAJIbI
dx - X
——,  [x-27dx, X+1)e"dx, [xcos3xdx, [e*cosxdx,
i ! Jlcrterax, I
dx dx x+18 X+1 sin® x
= , = , I ~ dx, [ZT—dx, [———dx,
x> —6x+18" “x*+6x+5 (X—6)(x+2) x*+3 Cos® X

Boruucautnb onpeac/JIcHHbIC HHTErpaJibl

3

7.6 . 1 dX 1 e

3sin® xcosxdx, . [(x—=1e*dx,
g £ 1+3x £ {x\/7+lnx
& dx 2 14 x° -4 dx Lx% +2X
e — dx, —_—, ———ax,
{1+\/3x—2 Jzarctgx {(3X+5)2 I X +1

V3 3 2 7.6 1
2 dx, [Va-xidx, [3sin®xcosxdx, [,
° 0 0 o V1+3X

1 e®
dx
J.(X—l)exdx, I—
0 1 XV T7+1Inx
Heco0cTBeHHbIE HHTETPaJIbl

1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SBJISICTCS CXO/ISIIIMMCS
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T\/;dx, Tx’?’dx, T\/Fdx.
1 1 1

0
2. Beraucaurts HUHTCIrpajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIM PACXOAUMOCTDb I 1 2
—ol+ X

0
3. Beruucnuth HHTCIrpall, YCTAHOBUTDH €0 CXOANMOCTb UJIN PACXOJUMOCTD jln xdx
1

a
4. BeryncianTh HeCOOCTBEHHBIMN HHTErpa f T , YCTAHOBUTH €TI0 CXOAUMOCTD UJIH
0+ X

PacxoauMOCTb.

Fdx

5. BeraucnauTh HeCOOCTBEHHBIN HHTETPa 5

, YCTAHOBUTDB €0 CXOAUMOCTD UJIN
-1

pacxoauMOCTb.
KparHnble uHTErpaibl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUS B IBOTHOM MHTETpaJIe
2 6—x 1 2-y
a. jdxjf(x, y)dy, b. jdyjf(x, y)dx.
0 2% 0 Jy

2. Beraucnute ”(10— x* — y?)dxdy, D={(x,y)|1<x<2 0<y<2}.
(D)

3. Beraucauts ”(12)(23/2 +16x3y3)dxdy;
D
D: x=1 y=x?, y=—Jx.
4. BoIuuciuTh
[[(x* + y)dxdy, D — MHOXkecTBO TOUEK MIOCKOCTH, OTPAHHYEHHOE TMHHUAMU

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

5. Haiitu nnomane GUrypsl, OorpaHU4€HHON TaHHBIMU JTUHUSMU
y=3/x, y=4e*, y=3,y=4
6. Haiitu nnomaas Gpurypsl, orpaHU4€HHON TUHUAMH Y = X2, y=—X+2

8. Haiitu 00bem Terna, mosy4eHHoro Bpamiennem Bokpyr oc OY (Gurypsl, orpaHUueHHON JIHHU-
3
amu Y=X°, y=1 x=0.

9. Haiitu 00beM Telna, moiaydeHHoro BpamieHueM Bokpyr ocu OX (urypsl, orpaHn4eHHOMN JTHHU-
2 2
avMa Yy=X", Y =X.

KonTtpoabsHbie padoTsl (mpuMepbl)
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BapuaHT

1. NocTpoutb rpadmk: Y =3COS 2X

2. Haiitn npegenbi:

(5—n)2+(5+n)2 _ 1-c0s2x X =xt=x=2
> 2)lim——+ 3) lim———;
-1 x=22 X7 —2X°+X—2

1) lim 5
"= (5-n)"—(5+n)

x—0 e2x

1

AR =x— . (1+xc0s2x ¥ ..
4) "mx—xl 5) lim —J 6) I|m(x—\/x2—x+1)
2 In(x—1) x>0\ 1+ XCOS X x>

—X, X<0

3. WccnesoBaTh Ha HENPEPBIBHOCTL M BLIMOAHUTL YepTex: Y =< X*, 0< X < 2

3, x>2
BapuaHTt
1. HaiiTi npoussogHyto Y, :
X
a) y:arctgslni 6) y=(\/§)
X+2
X3
B) Sin(x—2y)+—=7x r) x=e'cost, y=e'cost

. (1 1
2. Haittn lim| =—
x>»( X arctgx

1
3. MpoBecTn NoAHOE UcCAe0BaHME U NOCTPOUTb rpaduk | (x) =x° +—.
X
Bapmuanr.
ou 5
Nel. BerancnuTpe NpOU3BOAHYIO IO HAIIPABICHUIO 8_ Y HATH MOZYJIb BEKTOpA IPAIUEHTa IS
S

X
axmun U = 2XY + — + Z3 BTouke A(6;9;1) B HanpaBieHHH, COCTABIAIOIEM C OCIMH KOOP-
y f p P

i\ coSa=—, COSf==, y<—
UHAT YIIIbl : : .
Y 7 7 4 2

Ne2. Vcenenoats Ha skerpemyM dynkmmo Z = Xy(Ll—4x% —4y) -5,

Ne3. z=In(y—x*), Xx=+/sint, y=cost. Haiiru %

Bapuant
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Boiyucaume:

16 dx 2
1. Jg‘\/;—2' 2. Jl.(2x+1)-lnxdx .
3x* -4 sin’ 3x 2x—1
3. | —dnx. 4, | ——dbx. 5 | ———dx.
J.x2+4x g '[cos23x g '[1/4—2x—x2 *

1. Beruucauts HUHTErpaJibl:

R T dx
'!xe dx . '!‘—x-\/m'

N306pa3nTb 061aCTb UHTETPUPOBAHUA M USMEHUTb NOPALOK MHTErPUPOBAHMA B NOBTOPHOM UHTErpasne

V25-x2
dx [ f(xy)dy.
0

Le—o

Bolumcante naowaab Gurypbl, OrpaHUYEHHOM NUHUAMM

y=2-x>, y=x.

BapuaHT 3a4aHuit TPEHUPOBOYHOrO TECTa.

3apaum
lvactb 1. y=sininx, y',y"—? 2. y:M, dy—?
4. HaliTn nponsBogHyto Y, :
a)y= 5/sin4 x=3 6) y = X9
X

B) €7 +X =C0S 3X

X

5. UccneposaTb Ha akcTpemym | (X) = (X —3)2 (X—5).

2X
€
6. Hantun UHTEpPBA/Zibl MOHOTOHHOCTU y =—.
X

7. Halttv Hanbonbluee, HanMeHbLuee 3HadeHne ¢yHkumm | (X) =

3. y=3x*+xe*,%,=2/1x=0,1, [Jy—?

r) Xx=cost+sint, y=sint—tcost

?—16X Ha oTpeske [—5;1] .

1
8. MNocTpounTb KacaTenbHyto K rpaduKky GyHKLMU f (X) =3arccos x* s Touke X = E .

2 yactb 9. HaliTu npeaensi:
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3+n) —(2+n) _ 2 - :
( ) —=( ) 2)Iimt2gi 3) ||m;(+—22(3 4 |Im@
x—0 g% _1 x=>-3 X° +5X° 4+ 6X x—>% tg3X

3 yacTtb

0, xX<—-rx
10. UccnepoBsaTb Ha HENPEPbIBHOCTb U BbINONHUTL YepTex: Y = sinx, —r<x<0.
7w, Xx=0

11. MposecTn NonHoe uccneosaHue n noctpouts rpadmk | (X) =

Kpurepun onenkn:

- OLIEHKA «324TE€HO» BBICTABIISAETCS CTYACHTY, €CJIM OH PEryJIIpHO B TEUEHHE CEMECTpPa MPeICTaBIISI
pelIeHys 3a/1a4, BBIIOJIHUI IIOJHOCTBIO BCE 33/1aHUS U UX 3aIUTUJI, OTBETUB Ha BOIIPOCHI MIPENoja-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CJIM OH HEPETyJISIPHO B TEUCHHE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHUII 3a/laHKs HE IOJHOCTBIO MIIM BOOOILIE HE MPEACTaBIsT paboThl
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENO1aBaATES.

Jlist ipoBeieHusl TEKYIIEro KOHTPOJIS 3HaHUH CTY/IEHTOB B IUCTAaHIIMOHHOM (popmMate B paz-
pabotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-KypcaX UMEIOTCS MPOMEKYTOUHBIE (MPOOHBIE) Te-
CTBI.

3.2. [Ipome:kyTouHAas aTTeCTALMS
KommuiekT Bonpocos
JAuddepenuuanbrHoe ucuncjieHue GyHKuuii 0HON NepeMeHHO

[ToHsATHE TEpeMEHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHsATHE (DYHKIIMOHATLHON 3aBUCUMOCTH, KiIacCU(pUKaus (yHKIIUM.

Onpenenenne 1 TUIBI YACIOBOM MOCIEI0BATEIIBHOCTH.

[Ipenen uncnaoBoil mocnea0BaTEILHOCTA. ApruMeTHUECKHE OTIepalluK HaJl MOCIEA0BAaTEIbHO-

CTSIMH.

5. VYcnoBus CylecTBOBaHMS KOHEYHOT'O MpeEielia YNCIOBOH Mocie10BaTeNIbHOCTH (Teopembl Komn
u Beliepmrpacca).

6. Bropoii 3aMeuaTenbHBIN Tpee.

7. llpenen pynkuuu. Onpenenenus. ['eomeTpuueckas HHTEpIpeTaLysl HOHATH peaea GyHKINH.

CaoiicTBa Npenesios.

beckoneuHo maiible, 6eCKOHEUHO OobIINe (PYHKIUH.

9. [IlepBsIif 3aMeYaTEIbHBIN MTPEICI.

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

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

12. CgoiicTBa QpyHKLUH, HENPEPHIBHBIX Ha OTpe3ke (TeopeMsl Beliepmpacca, bonsiiano — Komm).

13. TIpomsBoanas. ['eomeTprueckuii 1 Gpu3mUecKuii cMbICT Ipon3BoaHON. KacatenpHast 1 HOpMab
K IUIOCKON KpUBOM.

14. TaGnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

el AN

©
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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.

J‘ dx
A5—x+/5-x
3. Haiitu rpaguent QyHKuuu Z = y\/x_y B Touke M;(14).

4. YKa)KI/ITe, KaKo# 13 HeCOOCTBEHHBIX HUHTETPAJIOB ABJIACTCA CXOAAIUMCS

T\/;dx, Tx’3dx, T\/Fdx.
1 1 1

2. BBIUUCTUTH HEOTIPEIEIeHHBI HHTErpall

5. Haiinure skcTpeMyMbl M ToukH neperu6a Gpyskuun Y = (X —1)e™,

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

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

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHU ST POCCUMCKOI ®EJIEPAIINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIET'O OBPA30OBAHUA
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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
HGCO6CTB€HHOI‘O I/IHTeI‘paHa.
t 2t?

2. Haiitu npou3BoaHy0 QyHKIMH, 337aHHON APAMETPUUECKU X = e y= ek
+t +t

3. MccenoBath Ha SKeTpeMyM QYHKIHIO Z = X> — X+ Y + 2V
7.6

4. BBIYHUCITHUTH OMPEICICHHBIN HHTETPA j35in2 XCcosxdx.
0

5. Haiit 00beM Teda, MoJy4eHHOro BpaineHrneM BOKpyr ocu OX ¢urypbl, orpaHUYeHHOMN JIMHU-

st Yy=X°, y=1 x=0.
YTBepxkaeHo Ha 3acenannn Kadeapsl MareMatuku « 03» 05 2023 r., mporokoa Ne 10

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

Jy1g mpoBeieHNs MPOMEKYTOYHOIO KOHTPOJIS 3HAHUM CTYIE€HTOB B JUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAMH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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