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1. Hean, 3a1a4M ¥ VIAaHUPYeEMbIe Pe3yJIbTATHI 00y4YeHUs 10
AMCHMILINHE
K OCHOBHBIM 1I€/15IM OCBOEHHMS NUCLUMIUIUHBI «MaTreMaTH4eCKuil aHalIu3)» CIEeIyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTYIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAHUM, YMEHUIN U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYULINH;

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKH CAMOCTOATEIBHOTO U3y4YEeHUsI YUeOHOH 1 Hayy-
HOH JINTEepaTyphbl, COAEPKAIIEH MAaTEMATUYECKUE CBEICHUS U PE3YIIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAUIN(UKAITMOHHON XapaKTe-
pHUCTHKOI OakallaBpa 10 HalpaBJeHHIO, B TOM YKciie (GOpMUPOBAHHE YMEHUHN UCIIOJIb30BATh OCBO-
€HHBIE MaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHABHON JAESITEeIbHOCTH.

- MOATOTOBKY BHICOKOKBAIM()UIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
POBOIl TYpOYJIEHTHOCTH M BBICOKMX TE€XHOJIOTHYECKUX PHCKOB COBPEMEHHOU HU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 331auaM OCBOEHUSI TUCHUILUIMHBI «MaTeMaTnyecKuil aHauu3» cleayeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIEIIHOTO PelleH s IPUKIIAAHbIX 3a]1a4;

- (hopmupoBaHue y CTyJaeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIEHUIO MOJMOTOBKU U O0ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OO0yuenue o qucuuiuiHe «MarteMaTHUeCKuil aHaIn3» HallpaBieHo Ha (opMUpOBaHUE y 00yya-
foluxcs caeayonux komnereHui B cooretctsuu ¢ @I'OC 21.05.04 (ypoBeHb cnerpanureTa)
1o HampasieHuto noarotoBku 21.05.04 I'opHoe neno, yTBepxkAEHHBIM MpHUKa3oM MUHOOpHAYKH
Poccun ot 12.08.2020 Ne 987 (c n3MeHEeHUsIMU U TONOJIHEHUSIMH OT: 26 HOosA6pst 2020 r.):

Kox n HaumeHoBaHue KOMITeTEHIHIT NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIHMHU
OIIK-3. Cnocob6en npumeHaTh cootBeTcTBY- | MOIIK-3.1. [Ipumenser maTemaTuueckuii an-
IOIIMH (PU3MKO-MaTeMaTHYeCKUi anmapar, napaT UccieoBaHus PYHKUUH, TMHEHHON
METO/1bI T'€0JIOTO-TIPOMBIIUIEHHON OLICHKH anreopsl, AU HepeHIINaTBEHOT0 U HHTETPallb-

MECTOPOKICHUN TBEPBIX MOJE3HBIX UCKOMA- | HOTO UCUMUCIICHUS, PAIOB, 1 depeHrab-
€MBIX, a TAaK)K€ HaBBIKHU MPU CTPOUTENBCTBE U | HBIX YpaBHEHUH, TEOpUH PYHKIUN KOMILIEKC-
HKCIUTyaTaI[H MTOI3EMHBIX 0OBEKTOB HOT'O IIEPEMEHHOI0, YHCIEHHBIX METOIOB;
NOIIK-3.2. TIpumeHnsieT MmaTeMaTU4eCKUil
anmnapar TeopuH (QYHKIIMU HECKOJIBbKUX Mepe-
MEHHBIX, TEOPUH (PYHKUIUN KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUH PS/I0B, TEOPUH TUdde-
PEHUHAIBHBIX YPABHEHUN;

NOIIK-3.3. IIpuMeHsieT MaTeEMaTUUECKUH all-
rapat TeOpuHu BEpOSATHOCTEN U MaTeMaTuye-
CKOM CTaTUCTHUKHU;

HOIIK-3.4. [IpuMeHsieT MaTeMaTUYECKUI arl-
napar YUCIEHHBIX METOIOB;

NOIIK-3.5. JlemoHCTpUpYyeT NOHUMaHue Gu-
3MYECKHX SIBJICHUH U yMeeT NPUMEHATh (PHU3H-
YEeCKUE 3aKOHbl MEXaHUKH, MOJIEKYJISIPHOMN




(bu3HMKY, TEPMOJUHAMUKY, SJIEKTPHUUECTBA U
Mar"eTusma JUisl pelieHus TUIIOBBIX 3a7au;
HOIIK-3.6. JleMOHCTpUPYET 3HAHUE TEXHO-
JIOTUH 3KCIUTyaTallMOHHOW Pa3BEIKHU U J10-
OBIYM MOJIE3HBIX UCKOMAEMBbIX, CTPOUTENHCTBA
1 SKCIUTyaTalluy MOJ3EMHBIX OOBEKTOB B pa3-
HBIX TOPHO-TE€0JIOTUYECKUX YCITOBUSX.

2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30oBaTe1bHOI MPOorpaMmMbl

Jucuurinuna oTHOCUTCA K o0s3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAyYHBIE JUCLUILTUHBD.
JuctummHa 6a3upyercs Ha CIIeAYIONeH, TPOIeHHON TUCIUTUINHE:

- IMHEeWHas anreopa.
Jucnumimza «MareMaTndecKuil aHanu3» JJOTHYECKH CBsI3aHa C MOCJIEAYIOIMMU TUCIUILINHAMU:
B o6sazamenvroti yvacmu:

- huswmka;

- METO/Ibl HH)KEHEPHBIX PACUETOB FOPHO-TEXHUYECKUX COOPYKEHHUIM U MEXaHU3MOB;

- TUIPOMEXAHUKA,

- Teriou3nKa B TOPHOM IPOU3BOICTBE;

- FeoJIe3us;

-reOMEXaHUKa;

- (hu3HMKa TOPHBIX TIOPOJ.

3. CTpyKTypa u coaep:KaHHe TUCHHIITUHBI
OO011ast TPYA0EMKOCTh AUCHUILIMHBI COCTABISAET 4 3aueTHbIE eIMHUIIBI -144 yaca.
3.1. Buabl yueoHoii padoThl U TPY10€MKOCTH

Ne
. DJIUYECTBO
n Buj yueOHoit padoThI 4ACOB emecTp 2
1 | AyauTopHble 3aHATUS 20 20
B ToM uynciie:
1.1 | Jlexuun 8 8
1.2 hapckue/mpakTHUECKUe 3aHITUS 12 12
1.3 | JIaGopaTopHble 3aHATHS - -
2 | CamocrosiTeJbHas padoTa 124 124
3 | Ipome:xxyTOYHAs1 aTTeCTALMA
JK3aMEH €] €]
Hroro 144 144
3.2. TemaTnuyeckuii MJIaH U3yYeHUs TUCUUILTHHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamMme.
3.3. Conep:xxanue pa3iesioB JUCHUTIIMHBI
Beenenue
[Ipeamer, 3anaun u conepxkaHue TUCHMILUIMHBL. OCHOBHBIE ATAlbl Pa3BUTHUS TUCLMILIAHBIL.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOArOTOBKe OakanaBpa, CBS3b C APYTUMH JUCIUTUIMHAMM.



Paznea 1. {udPepenuunanbroe ucuncienne GyHKuuil 0THONH nepeMeHHOM

Tema 1. Hucnoas nocneaoBaresbHOCTb. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknus. [Toctpoenne rpadukos Gpynkiuii. [Ipenen dyakuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkun. [lepBoiii u BTopoii 3ameyareabHble npeaensl. CpaBHEeHHE OECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEJIMYUHBI.

Tema 2. HenpepbIBHOCTh (QYHKILIMI B TOUKE M HA IPOMEXKYTKE, TOUKH pa3pbiBa PyHKIINH,
uX Kjaaccuukaus. ACUMITOTHI rpaduka PyHKITUN, UX KIaCCH(PUKAIIHS.

Tema 3. [IpousBoanas ¢pynkiuu. ['eomerpuueckuii U GuU3NIECKHii CMBICT TIPOU3BOIHOM.
[TpaBuna quddepenunpoBanust 1 GOpPMYIIbl BHIYUCIECHUS TPOU3BOIHBIX. Tabiniia Mporu3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (YHKIMI. Beruncienne npous3BOIHBIX (DYHKIHMIA, 3aJaHHBIX Pa3JIny-
HBIM 00pa3oM.

Huddepenunan. [IponsBoansie n auddepeHnnansl BEICIINX MOPAaKoB. [IpubmmkeHHbe
BBIUMCJICHHSI C TOMOUIBIO AU(depeHInanoB.

Tema 4. IIpaBwio Jlonuransa. @opmyna Teitnopa. PackpbiTue HeonpeneaeHHOCTEN pas-
JUYHOTO TUMa. Pa3noxeHne 0CHOBHBIX 3lieMeHTapHbIX GyHKIMi 1o popmyne Teinopa. [Tpubnu-
YKEHHBIE BBIUMCIIEHUS C TTIOMOIIbIO hopmyisl Teiopa.

Tema 5. OcHoBHBIE TeopeMbl U HEepeHINATEHOTO UCYUCICHNUS. MOHOTOHHOCTDh (PYHK-
11U, FKcTpeMyMbl HeoOXoaumble U 10CTaTOUHbIE YCIOBHSI MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myma. MccnenoBanue BoITYKIOCTH rpaduka ¢dyHkiuu. Touku neperuda rpaguka GyHKIUH.

OOmast cxema uccienoBanus GyHKIIMH U MOCTpoeHus ee rpaduka. CBoiicTBa (QyHKINH,
HENpPEephIBHBIX Ha oTpe3ke. Haubormbiee u HanMeHblee 3Ha4eHNUs (QYHKIIUU Ha OTPE3Ke.

Pasnen 2. lu¢ppepenuunaibHoe ucuuciaeHne GyHKIUl HECKOJIbKUX MePeMeHHbIX

Tema 1. @yHKIIUU HECKOJIBKHUX IEPEMEHHBIX. JINHUU U MOBEPXHOCTH YpOBHA. YacTHbIE
npousBojHble. [TomHblit nuddepennman. I[IpousBoansie caoxkHON QYHKIMN HECKOIBKUX MEpe-
MEHHBIX. YacTHBIE IPOM3BOIHBIE U JU(depeHIranbl BrICIINX mopsaakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no Hanpasnenuro. I'pannent. Kacarensnas k kpusoid. Kacarenpnas
IUIOCKOCTh M HOpMaJib K ToBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (YHKIUU HECKOJIbKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOYHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UnTerpanbHoe ucHuCIeHHE

Tema 1. IlepBooOpa3nas. Teopema cyiiecTBOBaHHs HeoIpeeleHHOro uHTerpana. He-
OTIpe/IeIeHHBI MHTErpall U ero cBoMcTBa. Tabiuiia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTaPHBIX
¢yHK1MI. MeTo1 HenocpeICTBEHHOTO MHTETPUPOBAHMUS.

MeTo/1bl MHTETPUPOBAaHUS TTOMOLIBIO 3aMEHBI IEPEMEHHOM, MT0/IBEICHUEM 110/ 3HaK U depeH-
nuana. Meto MHTErpupoBaHUs 110 YaCTsAM.

WHTerprupoBaHie paltoHaIbHBIX Ap00ei, HHTErpUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3ajaun, npUBOSIIME K MOHATUIO ONPEAEICHHOr0 UHTerpana. OnpeaeeHHbIi
WHTErpaJl, €ro CBOMCTBA. Y CIIOBHSI HHTETPUPYEMOCTH. MIHTETrpan ¢ mepeMeHHbIM NPeIeIOM HHTE-
rpupoBanus. @opmyna Hetorona — JleitbHuma. 3aMeHa nepeMeHHOi B OIpeIeIeHHOM HHTETpale.

[IpunoxxeHus onpeesIeHHOr0 HHTErpajia B TeOMETPUU U MEXaHUKe (BBIYUCIICHUE TUIOIIA-
Jei II1ocKkux (Guryp, IJIHHBI KPUBOM, 00HEMOB.

Tema 3. HecoOCTBeHHBIE HHTETPAITBI IEPBOTO M BTOPOTO pojia (110 OECKOHEYHOMY IpOMe-
KYTKY, OT HEOTpaHUUEHHBIX (DYHKIIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agauun, npUBOAIINE K KPAaTHBIM MHTETpajiaM. J|BOMHOM U TPOWHOM UHTErpabl,
uX cBoicTBa. IIpaBuia BIYUCICHUS JBOMHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYeCKUX 3aHATHI MO AUCUUILINHE
«MaremMaTH4ecKuil aHAJIN3)
Ne Tema 3ansTHsA
n/n




1 Pa3gen 1. 1eMeHTBI MAaTEMAaTHYECKOI0 aHAJIU3A.
3aayn Ha BEIYMCIICHHE MPEICTIOB YUCIOBBIX MOCIEA0BATEIHLHOCTEH M PYHKITHIA.

2 Pemenue 3a1a4 Ha TeXHUKY nUQdepeHITMPOBaHUS U PUMEHEHHUE TIOHSTHS TTPOU3-
BOJIHOM K MCCIICIOBAHMIO (PYHKIMI U TOCTPOCHUIO TparKOB (PYHKITHIA.

3 Pa3znes 2. DyHKIIUM HECKOJbKHUX MEePpeMEeHHbIX. 3a/1a4M Ha BBIYUCIICHUE YaCTHBIX
MIPOU3BOIHBIX, IPOU3BOIHOM 10 HANPABIECHUIO, TPAUEHTA U HA UCCIIEIOBAHUE DKC-
TpeMyMOB () YHKIIMIA HECKOJIbKUX ITEPEMEHHBIX.

4 Pa3znen 3. UnTerpajibHoe ucumncjieHue. MeTo/ bl BEIUUCICHUS HEOMPEACIICHHBIX
WHTETPAJIOB OT Pa3JIMYHBIX (PYHKITUH.

5 Brruucienue onpeeeHHbIX 1 HECOOCTBEHHBIX MHTETPAJIOB.

6 Boruncienne KkpaTHbIX HHTETPAJIOB.

4. YueOHO-MeTOAUYeCKOe U MHGOPMAIIMOHHOE o0ecriedeHne

4.1. HopmatuBubie 1o0kyMeHTbI 1 TOCThI
®I'OC 21.05.04 T'opnoe aeno. Ytepxkaen npukazom MunoOpHayku Poccun ot 12.08.2020
Ne 987.
AkaneMuyeckuil yueOHbIH I1aH 1o HarpaBiieHuto noArotosku: 21.05.04 T'opuoe neno. Ilpo-
¢unb: [llaxTHOE M MO3EMHOE cTpoUTenbCTBO. DopMma o0yueHus — 3aounas. 2025.
O6pazoBarenbHas nporpamma. Hanpasienne noarorosku 21.05.04 IN'opuoe geno. [Ipoduis:
[[TaxTHOE M MOA3eMHOE CTpoUTeNbCcTBO. 2025,
Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOTHYECKOro pa3Butust Poccuiickoit deepanum.
[Tpuxa3z MunucrepcTBa o0pazoBanus U Hayku Poccutickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopska mpUMeHEHUs OpraHu3alusIMU, OCYHIECTBISIOMIUMUA 00pa30Ba-
TENBHYIO ICATEIIBHOCTD, YJICKTPOHHOT'O O0YICHHSI, TUCTAHIIMOHHBIX 00Pa30BaTEIHHBIX TEXHO-
JIOTUH MpU peaan3anuu 00pa3oBaTeIbHBIX MPOTPAMM.

4.2. OcHoOBHas JIMTepaTypa:
®uxteHromns] .M. OcHOBBI MAaTEMaTHYECKOTO aHAIN3a: Y4eOHUK JJI BY30B, 15-¢ u3f.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.
®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YU€OHUK /I BY30B, 14-¢ u3s.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.
Kynpsasues JI.J[. Kpatkuii kypc marematudeckoro aHanuza. T.1. luddepenunanbHoe 1 uH-
TerpajibHoe McUUciIeHHs! GyHKIMNA OJHON nepeMeHHON. Panpl: YueOHuk [DneKkTpoHHbIH pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmariut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpana.]

4.3. JlomosHUTeJbHas JUTepaTypa:

[Tuckynos H. C. uddepeHunanbHoe 1 UHTETPAIbHOE UCUYUCIEHUS A BTY30B. B 2-X To-
Mmax. M.: UaTerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJI1 TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
JK3.

Kpatkuit xypc BbICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: y4eld. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos 4.C., Hukonsckuit C.M. Briciiasg MaTemaTrka: yaeOHHMK 7151 By30B B 3-X ToMax. M.:
Hpoda, 2009.


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

5. HurerpanpHoe ncuuciaeHue GyHKIIUN OAHOW M HECKOJIbKHX MEPEMEHHBIX. Teopus MmoJis: Me-
TOJMYECKHE yKa3aHWS M BapUAHTHI pacueTHO-Tpaduueckux padot / bomxynos M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematndeckuii aHanu3. Teopus npenenoB u quddepeHIraTb,HOe UCUUCICHIE: OCHOBHBIC
MOJIO’KEHUS TEOPUHU, METOJIMYECKUE YKa3aHUS M BapuUaHThl pacueTHO-rpaduueckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

4.4, JnekTpoHHBbIE 00pa3oBaTebHbIE PeCYpPChI
[TpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIMOHHOM (popMaTe C MPUMEHEHUEM CH-
cTeMbI AucTaHIIMOHHOTO 00y4eHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaremaTHKay 3IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
IPOrpaMMBI:
DneMEeHThl MaTEMATUYECKOTO
aHaiMn3a
HHTerpaibHOE NCYUCIIEHUE
GyHKIMI 0JTHON NEpEeMEHHOI
HuddepenunanpHoe ncancie-
HUe QYHKINI HECKOIbKUX I1e-
PEMEHHBIX

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

https://online.mospolytech.ru/local/crw/course.php?id=3781

https://online.mospolytech.ru/local/crw/course.php?id=3362

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU PacIio-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHOI paboTe 1/Wii EHTPOM yueOHO-METOINIEeCKOi paboThI.

Ka)KIll)If/'I CTYIICHT 06ecnequ I/IH[[I/IBI/II[yaJILHLIM HGOFpaHI/I‘-IeHHI)IM IlOCTyrIOM K 3JIGKTpOHHOI71

OMOIMOTEKE MOCKOBCKOT'O MOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘Ie6HO-MeTOI[I/I‘leCKI/IC MaTCepHraJibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «llenTp MaremaTudeckoro oOpa3oBaHUs»

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

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

Ilone3nrie y‘{e6H0-MeT OJNYCCKHUEC U I/IH(I)OpMaLII/IOHHBIe MaTCpHraJibl IPCACTABJICHBI HA caliTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TCHCKOMMYHI/IKaLII/IOHHOﬁ CCTU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5. JInueH3M0HHO€E U CBOOOTHO PaCNpoCcTpaHsieMoe MPOrpaMMHOe obecriedyeHue

Ne| HammenoBanue | PazpabGotuuk [1O | Hoctymuocts (u- | Ccbuika Ha Equnbiii peectp
(mpaBooO:asa- LIEH3UOHHOE, CBO- | POCCHICKUX MPOTrpaMM ISl
TEJh) 00THO pacmpo- OBM u B/] (nmpu Hanmn4um)
CTpaHseMoe)
1 | Astra Linux | OO0 JInnensnoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



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

2 | MoitOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpeMeHHbIe nTpodecCHOHANbHBIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIIHBIX NJIl OCBOCHHUA NUCIHUIIJIHHDbI:

HaumeHoBaHue CchblLika Ha pecypce JocTynHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

Hoctynna B cetn UH-
TepHeT 0e3 orpanuye-
HUH

https://stackoverflow.co

Stack Over flow
m/

Wudopmannonnsie pecypcesl Cetu

KoncymstantlInioc http:// www.consultant.ru | loctymuo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBarelibHbIX cTaH- | http://www.fgosvo.ru. JlocTynHO
JApTOB BBICLIETO 00pa30BaHUS

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

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

HUM
IPR Books https://www.iprbookshop | Tocrynua B cetu UH-
ru/ TepHET 0e3 orpaHuye-

HUM

IIpogdeccnonanbubie 6a3b1 JAHHBIX

ba3a qaHHBIX HAy4YHOMW AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HOI OnbInoTeKn

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrymHo
noJinTeMaTueckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (6ndamomerpu-
geckas) 0aza JaHHBIX

5. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIIMHBI
MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa o0ecIieyBaeT MPOBEIEHUE BCEX BHJIOB
SaHSITHﬁ, OpeaAyCMOTPCHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBETCTBYCT )I@flCTByI—OH.[HM CaHWUTapPHBIM U
IPOTHBOINOXAPHBIM MPABUIIaM H HOPMaM.
Kadenpa «Martematukay He paciioniaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCTIONb-
3yeT yueOHble ayIuTOPHH U3 00111ero GoHa YHUBEPCUTETA.


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/
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HpI/I HGO6XOI[I/IMOCTI/I AJId IPOBEACHUA MHTCPAKTUBHBIX IMPAKTHUYCCKUX 3aHATHU HCIIOJh-
3YIOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToauyecKkue peKoOMeH1aluu
6.1. MeToauyeckne peKOMeHIAMH JIJIsl TPeNnoaBaTesis
M0 OPraHu3anuu 00y4eHus

IIpexne Beero, ciuenyer oOpaTuTh BHUMAHUE CTYIE€HTOB Ha TO, UTO IMPAKTUYECKU BECH U3Y-
YyaeMbIil UMU MaTepHall He TpeOyeT KakoH-JInOo crenuaibHOM (JOMOJTHUTEIbHOM) TOATOTOBKYU U
BITOJTHE MOJKET OBITh YCIICIIHO U3Y4E€H, €CIIU CTYIEHTHI OyIyT CBOEBPEMEHHO BBIMIOJIHATH JOMAIII-
HUE 3aJlaHusl U TI0JIb30BATHCS (IIPU HEOOXOAUMOCTH) CUCTEMOM MJIAaHOBBIX KOHCYJIbTALUI B T€YE-
HUE KaXJ0ro cemectpa. Bomeamue B Kypc Mar.aHaJIM3a pa3zeisl SBISAIOTCS KIIACCUYECKUMHU, B
TO K€ BPEMsI OHM ITPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT IIIUPOKOE PACIIPOCTPAHEHUE AJIS
pelleHusl pa3HOro poJia 3ajady BHYTpU caMOW MaTeMaTHKM U NPUKIAJHBIX 3anad. MIX ocBoeHue
IIOMOXET CTYZEHTAaM JIOTUYECKU BEPHO, apT'yMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO M ITMCHbMEH-
HYIO Peub, YCIICITHO MPUMEHATH HAKOIUICHHBIC 3HAHHS B TPOPECCHOHATBHOMN IEATEIIbHOCTH.

Heo6xoanMo ¢ caMoro Hauana 3aHsITUH PeKOMEHA0BaTh CTYAEHTaM OCHOBHYIO U JIONOJI-
HUTEJIBHYIO JTUTEPATYPY, a B KOHIIE CEMECTPa JaTh CIIUCOK BOIIPOCOB JUJIS TIOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLUIUIMHE CIEeyeT 0053aTelIbHO MPOMH(POPMHUPOBATH CTY/AEH-
TOB 0 BHJIE M (hOpMaxX TEKyIIeH U MPOMEKYTOYHOU aTTeCTalui M0 AUCHUILTHHE, CPOKAX UX MPO-
BEJICHUSI, YCIIOBUSAX JIOIYCKa K IPOMEKYTOYHOM aTTeCTaLMy, IPUMEHSAEMBIX BUAAX TIPOMEKY-
TOYHOTO KOHTPOJIS.

W3noxeHne TEOpEeTUYEeCKOro MaTepuasa JOJKHO COIPOBOXKAATHCSA WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAHHBIMH IIPETIOAABATEIEM TaK, YTOOBI TEXHUUYECKHE TPYIHOCTH U
BBIKJIAJIKM TP PELLIECHUN 3aa41 HE OTBJIEKAJIU OT TJIaBHOT'O: OCMBICIICHUS HUJIEU U CYTU IIPUMEHS-
eMbIX MeTo10B. ClielyeT Bcerja yka3blBaTh IPUMEpPbI IPAKTUUECKOTO IPUMEHEHUS! PACCMOTPEH-
HBIX Ha 3aHATHUAX YpaBHEHUH U GopMyIL.

[IpakTuueckue 3aHATHS AOKHBI OBITh OpPraHM30BAHbI NIPEMOIaBaTENEM TaKUM 00pa3oM,
4TOOBI OCTAaBaJIOCh BPEMs Ha MEPHOAMUYECKOE BBHIMOJIHEHHE CTYJEeHTaMU HEeOOJBIION caMoCcTos-
TeIbHOU padOTHI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHMSI U3JI0KEHHOTO MaTepuaa.

IIpenonaBaTens, BeAYIIUN IPAKTHUECKUE 3aHATHSL, T0JIKEH COITIaCOBBIBATh y4eOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCTIOJIb30BATh €IMHYIO CHCTEMY 0003HauUEHHH.

[IpenogaBatento ciaenyeT 100MBATHCSI CUCTEMAaTHUYECKONM HEMPEPBIBHON pabOThI CTY/AEH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISIBIIATh CUIIBHBIX CTY/IE€HTOB U ITPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT0 poja OJIMMIIHAJaX U KOHKypcax.

CTyzneHT IOJKeH OLlyliaTh 3aMHTEPECOBAHHOCTD NPENOJABATENS B JOCTHKECHUHM KOHEY-
HOTO pe3ysbTaTa: B NMPUOOPETEHHH OOYYAIOUIMMUCS MPOYHBIX 3HAHUI, YMEHUH U BIIaJCHUS
HaKOIJICHHOM nH(popMarmeit 1 peleHus 3a1a4 B IpoecCHOHATbHON 1A TEIbHOCTH.

6.1.1. O6pa3oBaTeibHbIE TeXHOJIOTMI

[IpoBeaeHMe 3aHATHI U aTTECTAIIUA BO3MOXKHO B JUCTAHIIMOHHOM (popMate ¢ mpruMeHe-
HUEM CHUCTEMBI JUCTaHIIMOHHOTrO 00y4yeHnus ynusepcutera (CLO-LMS) Ha ocHOBe pa3zpaboTaH-
HBIX Kadeapoi «MaremaTtrkay dJIeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pazae-
JaM mporpammsl (cM. 1. 4.4).

[Topsnox npoBeneHust paboT B TMCTAaHIIMOHHOM (hOopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMU IIPOpEKTopa Mo yueOHO# paboTe W/Miu LIEHTPOM y4eOHO-METOJUYECKO pa-
OOTHI.

6.2. Meroauueckue ykazanus A/ 00y4aroUXCs 110 OCBOCHHIO
AUCHMITHHBI
Paznen 1: nuddepenunanbHoe ncuucjaeHne GyHKuui 0JHOH NepeMeHHO
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[Tpu u3yuenun nuddepeHImaaTbHOTO HCUUCICHUS (PYHKITUN OTHOM TepeMeHHOI 0OpaTuTe
BHUMAaHME Ha MOHATHUE Ipeeia QyHKIUU B TOUYKE M METOIbI ero BbruucieHus. [Ipenen — oxxo us
OCHOBHBIX TOHSTHH MaTeMaTH4ecKOro aHanu3a. [Ipu BBIYMCICHUUW TNpenesioB (GYHKIMH HAJO,

0 o
Tpekae BCEro, BBIACHUTH XapakKTep HeompejaeneHHocTd | —, —, 0-00, 00— 00,17 |. UTo6ml
o0
OBJIA/ICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BBIYHCIICHUE TIPEEIIOB, HAJI0 3HAThH J[BA 3aMEYaTEIbHBIX
npezena, TabJauIly SKBUBAJICHTHBIX OECKOHEYHO MaJbIX, paBuiIo JlonuTans, pa3inyHble IpUeMbl
PACKPBITHSI HEOTIPEICIICHHOCTEH B 3aBUCUMOCTH OT BHJA (YHKIIMU U PEIIUTh TOCTATOYHO OO0JIb-
I0€ KOJMYECTBO 33/1a4.

[Ipu W3y4yeHUU TeM, MOCBSIIECHHBIX MPOM3BOAHON W auddepeHnnany (GyHKIHHA, HATO
OCMBICIIMTh UX T€OMETPUYECKHIA CMBICIT, IOHUMATh pa3indyre MeXay HUMU (auddeperuuan - 3To
TJIaBHAs JIMHEWHAs 4acTh MpupanieHus GyHKiun). TBepo 3HaTh (Kak TabauIly yMHOKEHU) pop-
MyJbl i depeHInpoBaHs OCHOBHBIX JIEMEHTAPHBIX (DYHKIMNA U mpaBwuia qudepeHpoBa-
HUs (BCe, KOHEYHO, HO 0COOCHHO MpaBuiio quddepeHIInpOBaHUS CIOKHON PyHKIINN).

OOparure BHUMaHKE TaKke HAa 0coOeHHOCTH nu(depeHIupoBaHus (YHKINHA, 3aJaHHBIX
B HESIBHOU (hopMe, TapaMEeTPHUECKH, Ha IPUEM Jorapudmudeckoro auddepeHnupoBanusi.

Cremyer 4eTKO 3HaTh U YMETh MIPUMEHSATh AJITOPUTM HCCIIE0BaHUS QYHKIUN U TOCTPOe-
HUS TpaUKOB: ONpe/IeiIeHIUE TOYCK pa3pbiBa (M UX KIacCHU(UKAIUIO), aCHMITOT Ipaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIILHOM ), HEOOXOUMBIE M IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIMH, CYIIECTBOBAHUS JIOKAILHOTO KCTPEMyMa, MMPOMEXKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOYEK Tepernoa.

Pa3nen 2: nuddepennnanbHoe ucHucieHue PyHKIMA HECKOJIBKUX MepeMeHHbIX

[Tpu n3y4yeHnn naHHOTO pasjena oopaTuTe BHUMaHUE HA TO, YTO (DYHKIIHS IBYX TIEPEMEH-
HBIX UMEET HAJISJHBIN T€OMETPHUECKUI CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM ITPOCTPAHCTBE

Hamo ocMBICTUTS MOHATHS YaCTHBIX MPOU3BOAHBIX M OJTHOTO TU(depeHIaia 1 0Co0eH-
HOCTbh WX BBIYMCIICHUS, OBJIAJICTh TEXHUKON BBIYUCICHHS POU3BOJHBIX OT CJIOXHOW (YyHKIIUU

HECKOJIbKUX NepeMeHHbIX. ClieyeT 0OpaTUTh BHUMaHKUE Ha TO, YTO i QyHKIMH Z = Z(X, y)

2 2
072 0°z
CMeEIlIaHHbI€ YaCTHbIE MPOU3BOAHbBIE BTOPOTO MOPSIKA PAaBHBI MEKY COOOM: = (Teo-

pema IlIBapua), To ecTb NOpAAOK JU(PPepeHIIMPOBAHUST HE UMEET 3HAUCHUS.

Jlig GpyHKIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS! (PYHKIIMH B TPOU3BOJIHLHOM
HalpaBJIEHUU XapaKTepU3yeTcsl MPOM3BOIHON 110 HAMpaBJIEHUIO, a HAaMOOJIbINask CKOPOCTh U3Me-
HeHUs QYHKIMK OyJeT B HalpaBJI€HUU BEKTOpa I'PaJIueHTa.

Craenyer oOpaTtuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBUS CY-
IECTBOBAHUS IKCTPEMYyMa (QYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

Pazgen 3: nHTErpajibHOE HCUMCIEHHE
B uHTerpasbHOM HMCYHMCIIEHUH pelaeTcs 3ajada, oOpaTHOM TOM, KOTopas paccMaTpHBa-

nack B i hepeHIHaTEHOM HCIHCICHHI: He06X0auMO HaiiTi ams nauuoit gyukmmn T (X) Takyio

(GYHKIHIO, MPOU3BOIHAS OT KOTOPOH Obliia ObI paBHa 3a1anHON. MHTerpupoBanue GyHKIUN — 10-
CTATOYHO CJIOKHBIN pa3/ie] MaTEMATHKH, OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CJIA CTYJICHT «BO3b-
MET» JOCTATOYHO OOJIBIIIOE KOJTHMUECTBO UHTETPAJIOB Pa3HOTO THIIA.

Hamo TBepno 3HATH TaONMIly MHTETPATIOB OT OCHOBHBIX DJIEMEHTAPHBIX ()YHKIIUNA, OCHOB-
HBIE METOIbl HHTETPUPOBaAHUS (3aMeHa epeMEHHOMN, MMOIBeACHHE 0] 3HaK nuddepenimana, uH-
TETPUPOBAHUE TIO0 YACTSIM, TIPUEMbI BRIUMCICHUS HHTETPAIIOB OT PAIIMOHAIBHBIX APOOEH, OT pas-
HOTO TUIA TPUTOHOMETPUYECKUX (PYHKIIUN).

Hamo ocMpICIuTh €IUHCTBO TTOAX0/Aa K TOCTPOSHHUIO OMPEIEICHHBIX, KPATHBIX, KPUBOJIH-
HEWUHBIX, TTOBEPXHOCTHBIX MHTErPAJIOB — MOCTPOECHUE HEKOTOPOM MHTErpajbHON CyMMBI M IIpe-
JIETTbHBIN TTEPEX O/,
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3HaTh T€OMETPUUYECKHI CMBICI U OCHOBHYIO ()OPMYITY BBIUMCIICHHSI ONPEAEICHHbBIX HHTE-
rpanoB — popmyny Hetorona — Jleiibnuna, reomerpuueckie U pU3nuecKue MpuiIoKeHUs Orpee-
JIEHHBIX M KPAaTHBIX MHTErpajloB, YMETh HAXOJUTh IUIOIIAb INIOCKON (UIYpHl, JJIMHY KPUBOM,
00BEM M IJIOLIAAb [IOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OH/I OLIEHOYHBIX CPECTB
@OoH/ OIICHOYHBIX CpeACTB IpezcTaBieH B [Ipunoxenun 2 k paboueil mporpamMmme U BKIIOYAET
pa3nelsr:
1. MeTtoabl KOHTPOJIA U OLIEHUBAHUS PE3YIbTATOB O0YUECHHUS.
2. I1lkasa 1 KpUTEpUH OLICHUBAHUS PE3yJIbTATOB O0YUYEHUS.
3. OueHoYHBIE CPELCTBA.
3.1. Tekymuii KOHTPOJIb.
3.2. IlpoMexyTouyHasi aTTeCTallus.
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Ilpunoscenue 1

TeMaTHYecKHH IJIaH JUCHMILIMHBI «MaTeMaTHyecKMii aHATIU3)

10 HANIPABJIEHHUIO MOATOTOBKH

21.05.04 I'opHoe aem0
[Tpodunn
IaxTHOE ¥ MOA3eMHOE CTPOUTENbCTBO.
KBanudukarms
I'opHbIii HHKEHEP-CIIeHATUCT
®opma o0ydenusn : 3a0uHas

I'ox Haoopa: 2025/2026

Buabl yueoHoii pa6oThl, .
Buabl camocTosiTeILHOM pa-
o - BKJIIOYASI CAMOCTOSITEIbHYIO pa- 50TLI dopmbl aT-
R
e § = £ 00Ty CTY1E€HTOB, CryaenTon TecTalMHU
Pasznen = D H TPYAOEMKOCTb B Yacax
n/n | o=
&) = 8 Pe-
J | II/C | Jlao CPC KCP | K.P. | KIL | PTP | ¢e- | K/p 9 3
part
Bropoi cemecTp
Paznen 1. [IuddepennuansHoe uc-
1.1 | uncnenue QyHKIUI OAHOM TepeMeH- | 2 1 2 16
HO.
0O0630p 3a1a4 epBOTO pasnuena
1.2 | Bermaua 3amaunii PI'P Ne 1 mo mare- | 2 2 4 16 +
MaTHYECKOMY aHAJIH3Y.
13 Paznen 2. DyHKUMH HECKOJIbKHX 2 3 ) 16
nepeMeHHBIX
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0O0630p 33724 110 PYHKIIUAM HECKOJb-
KHUX TIEPEMEHHBIX

1.4 N 4 2 16 +
Brinava 3amannii PI'P Ne 2 o ¢ynk-
IIUSIM HECKOJIBKHMX TIEPEMEHHBIX
Pa3znen 3. UnTerpajbHoe ucyuciie-
HHE
1.5 | Beimaua 3amanauii PI'P Ne 3 o unTe- 5 16 +
rpaJbHOMY HCUUCIICHUIO
O0630p 3ama4 IO HEOMPECICHHBIM,
1.6 | ompeneneHHBIM W HECOOCTBEHHBIM 6 4 16
HWHTErpajiaM
17 O030pHas JeKkuus N0 KpaTHbIM UHTE- 7 16
rpajam
18 O0630p 3a7au MO KpaTHbIM HHTErpa- 8 5 12
J1aM
19-
®opma aTTecTaAlMU 21
Bcero yacoB mo AMCHMILINH
cero 4acoB Mo AUCHHUIIHHE 12 194 3

PI'P
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Ilpunoscenue 2
®OH/I OHEHOYHbLIX CPEJACTB
IO U CIHUITJIMHE
«MaTteMaTH4YeCKUH aHAJIHN3)»
3aounas popma o0OyueHust

Hanpasnenue noarorosku: 21.05.04 I'opuoe neno.
[Tpodwie: [IlaxTHOE M TOA3EMHOE CTPOUTEIHCTBO.
®opmbl 00yUeHUA: 3a04HAsL.
Kadenpa: «Maremarukar
1. MeToabl KOHTPOJIS 1 OLIEHUBAHHS Pe3yJIbTATOB 00y4eHUs!

JIJ11 KOHTpPOJIsl YCIIEBAEMOCTHU U Ka4eCTBA OCBOCHUSI JUCLIUILIMHBI HACTOSIILEH TIPOrpaMMoi
MIPEAYCMOTPEHBI CAEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCrIeBaeMOCTH (TEKYLINI KOHTPOJIb);
- IPOMEXKYTOYHAS aTTecTalus (IK3aMeH).

2. lllka/ia 1 KPUTEPUHU OLIEHUBAHNUSA Pe3yJILTATOB 00yYeHUsI

dopma NPOMeKYTOUHON ATTECTALMH: IK3aMeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B (popMe d3K3aMeHa IPOBOJUTCS 10 Pe3yIbTaTaM
BBITIOJTHEHHSI BCEX BUJIOB yueOHOM paboThI, MPEyCMOTPEHHBIX Y4eOHBIM IIJIAHOM I10 TAHHOM AUCIIU-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILErO KOHTPOJS YCIIEBAEMOCTH B TEUEHME Ce-
MecTpa. OleHKa CTEeNeHH JOCTHKEHUS 00YYaloIIUMUCS MIAHUPYEMbIX Pe3ylIbTaTOB OO0YYEHHS MO
JUCLIUIUIMHE POBOJUTCS MPENoJaBaTesIeM, BEAYIIIUM 3aHATUS 10 AUCLUIUIMHE METOJOM IKCIIEpT-
HOI oueHkH. [1o uroram npomMexyTouHON aTTECTAllMU 110 AUCLUILIMHE BBICTABIISIETCS OLEHKA «OT-
JIMYHOY, «XOPOILIO0Y, «yJIOBIETBOPUTEIHHO» WIH «HEYOBJIECTBOPUTEIHHO.

Ikana oueHNBaHUA Onucanne

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAEHTAa K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
nporpaMMoil TuctUIuinHbl. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0OKA3aTEINISAM, [IPUBEICHHBIM B
Otin4Ho Tabynnax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HAaBBIKAMH, IIPUMEHSET UX B CUTyalUsX IOBBIIIEHHON CIOKHO-
ctu. Ilpu sToM MoOryr OBbITH JMONYLIEHBl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHMs NpU MEepeHoce 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aJa4H.

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
JAEHTAa K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
porpamMmon JTucuuIuIMHbl. CTyIEeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10OKA3aTEIJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMU. B To ke BpeMs IIpu OTBETE AOIYCKAET HECYILIECTBECH-
HbIE MOTPEIIHOCTH, 3a/1a4M PEIIaeT C HeI04YeTaMH, HE BIIUSAIO-
MM Ha OO X0/ pelIeHHUs.

Xopomo

BeimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
AEGHTA K INPOMEKYTOYHOM aTTeCTalluM, NPEIyCMOTPEHHBIE
Y 10BIETBOPUTEIILHO porpaMMoil JuciuIuinHbel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTEJISIM, [IPUBEICHHBIM B
TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
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HaBbIkaMH. Ho mokasbIBaeT HermyOOKHe 3HAHUS, IIPH OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUUH, OJJHAKO B op-
MYJIIPOBaHWU OTBETA OTCYTCTBYET JOJDKHAs CBSI3b MEXIy aHa-
JM30M, apryMeHTaluell U BBIBOJAMHU, B PEIICHUM 337ad MOTYT
cofieprkaTbes rpyobie OommOKy. /11 moy4eHust IpaBUIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.

HeynosnersopurensHo

He BbinosiHEHbI o00sI3aTe/IbHbIE YCJOBHS NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTAallMH, IPEIyCMOTPEHHBIC
nporpammont qucuurinibl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE€ COOTBETCTBUE 3HAHNUN, YMEHUM, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIIaX, IOMYCKAIOTCS 3HAYNTEIIbHBIC OMIMOKH, IPOSIBIISAETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB IO POy IOKa3aTelew,
CTYZIEHT UCHBITBIBACT 3HAYUTEIIbHBIC 3aTPYJAHECHUS IIPU OIEpH-

POBAaHNH 3HAHUSAMU U YMCHUSIMU.

Hepeqeﬂb OLCHOYHBIX CPEACTB 110 JUCHUIIJIHHE

3. OueHouHble cpeacTBa

«MaTeMaTHYECKHH aHAJIN3)

HaumenoBanue [Ipencrasnenue one-
Ne Kparkas xapakTepucTrka OLIEHOYHOTO
/n | CUEHOUHOro cpej- cpesicTBa HOYHOT'O CPEJCTBA B
CTBa DOC
1 KonTponbhas (ca- CpencTBo npoBepkH yMEHUN NpUMEHATh | KoMIiekT KOHTpouib-
MOCTOSITEIbHAS) IIOJIyYEHHBIC 3HAHMS U1 PEUICHMs 3aJad | HbIX 3aJaHUl 110 Ba-
pabora ONPENEICHHOrO THIIA II0 TEME WM pa3- | pUaHTaM
(KP) Teny

2 | PacuerHo-rpadu-
yeckas pabora
(PT'P)

CpencTtBo mpoOBEPKH YMEHHM NMPUMEHSTh
IIOJIyYEHHBIE 3HAHUS 110 3apaHee Olpese-
JICHHOM METOJIMKE Ul PEIICHMS 3a1ad
WU 33JaHUid 10 MOAYII WU AUCLHU-
IJIMHE B LEIOM.

Kommnexr 3amanwmii
JUISL BBITIOJTHEHMS pac-
YeTHO-TpapuuecKon
paboTHI

YceTHBIM onpoc co-

CpeHCTBO KOHTPOJIA, OpraHU30BaAHHOC KaK
cricnuajibHas 6CC€213 neaarorndycCKoro pa-
OOTHHKA C O6y‘laIOIJ_[I/IMC${ Ha TCMBI, CB-

Bormpocsl o

3 OecenoBaHue, 3aHHBIE C U3y4aeMOU TUCIUIUIMHOM, U pac- | TeMaM/pa3fesaMm Juc-
(YO) CUMTAaHHOE Ha BBISICHEHHE 00beMa 3HaHUM LUIUTUHBI
00yy4aromerocsi Mo ONpEeAEICHHOMY pas3-
JIeNny, TeMe, MpobiemMe U T.11.
CucremMa cTaHAapTU3UPOBAHHBIX 3a/laHUM,
4 Tecr MIO3BOJISIIOIIIAS aBTOMATU3HUPO- @DOHJ TECTOBBIX
(T) BaTh IPOLIENYPY U3MEPEHUS YPOBHS 3Ha- 3a1aHUI
HUI 1 yMEHHUH 00yJaromerocs.
5 | Ok3amenanuonnble | CpeicTBO TPOBEPKM 3HAHUN, YMEHHH, | DK3aMeHallMOHHbIE
OUIeTHI HaBBIKOB. MOXKET BKJIIOYATh KOMILJIEKC T€O- | OMUJIETHI.
(3b) pPETHUYECKUX BOIMPOCOB, 3ajad, npaktuue- | [llkama oneHuBaHus u

CKHX 3aJIaHUuM.

nmpoucaypa MpUMCHC-
HUA.

[IpomexyTouHas aTTe-
crauus (ITA)

Ox3ameH (D)

1) yeruo (Y)
2) nucemenHo (I1)
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3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a7aHus B popMe OJTaHKOBOTO TECTHPOBAHUS JUII KOHTPOJISI OCBOCHUS 00YJAIOIIUMHKCS Pa3/IesioB
JTUCHUIUIMHBL, ipreM PI'P.
Coaep:xanue pacueTHO-TpaduyecKkux pador.
PacuerHo-rpaduyeckasi padora Nel nmo nuddepeHniuajIbHOMy HCHHCTCHHIO (PYHKIUI OTHOI
nepeMeHHOH
KpaTkoe copepikanue u 3Tarnbl pacdeTHO-TpapuiecKoil paboThl:
[Tpenen unciIOBOM MOCIEIOBATEIBHOCTH, Pee (HYHKIIHUH.
Hccnenoanuie pyHKINU HA HETIPEPHIBHOCTb.
Brrancnenue npon3BoAHBIX (QYHKIIUH.
HccnenoBanue GpyHKnU, HocTpoeHue rpadukos.
PacuetHo-rpadgmyeckasi padora Ne 2 o pyHKIMAM HECKOJIBKHUX IlepeMEeHHbIX.
Kpatkoe copepxanue pacueTHO-rpaduueckoil paboThI:
@YHKINY HECKOJIBKUX NEPEMEHHbIX. YacTHbIE Tpon3BoIHbIE. [IpOnM3BOHBIE OT CIOKHBIX (PYHK-
1. [Ipon3BoHas 1O HAMIPABICHUIO U TPAUEHT. DKCTpeMyM (DYHKIUU ABYX MEPEMEHHBIX.
PacuetHo-rpaduyeckas pa6ora Ne 3 10 HHTErpajJbHOMY HCUYHCICHUIO.
KpaTkoe copepkaHue 1 3Tarnbl pacdeTHO-Tpadudeckoi paboThI:
Ilepguviti sman:
MeTtoabl uHTErpUpOBaHus. Beruncienre HeonpeaeIeHHbIX HHTErPajioB.
Bmopoii sman:
[TpunoskeHus onpeeieHHBIX HHTETpaoB. VccienoBanue cXxoAUMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KomnuiekT 3ananmii i1 BBINOJIHEHHS
pacdeTHo-rpapudeckux pador (PI'P)

no aucrunanae MaTteMaTHYecKHi aHaAJIn3
(HauMEHOBaHHUE AUCIUTLTHHBI )

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI
1. Haiitu npenensi:

. (2- n)2 -(1+ n)2
e (14 n)2 -(2- n)2

2 n®
. [ 2n°+3
lim —
n—o| 2n° 41

. 2x%+11x+15
lim——M =,
x—>-3 X+3

2n+1 _ 5n—1
im n+2 n
noe 31 45

lim Jn+2-38n*+3

oo {n+54n

lim n(\/n2+1—n), i [n—loj3n+1
n—o m —1 .
ool

. Ax?
lim——.
x-0 §in“ 3X

. 8in3x
lim 5
x—0 1_eX

lim (1-3x)™"™

Xx—>+0

0, x<-rx

2. UcenenoBath Ha HEMPEPHIBHOCTH U BBITOJIHUTD YepTex: Y =<SINX, —7 <X<0

T, X=0

3. Haiitn mpon3BoqHYIO (yHKIIHN:
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2(3X3+4X2‘X‘2). y = Inarcsin1—e*.

y:

15v/1+ X
tgXx —ctg x X—3'[2Jrl
y=arctgu. 3
\/E t3
=sin| —+t |.

CoS6X ) 1 .
=" =arct +sinln2x
y 3sin(12x+1) y J 1— 2x2
y:arctg3ln£ y=(\&)

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

4. CocTaBUTb ypaBHEHMs KacaTelIbHOM M HOPMAIM K JJAaHHOW KpUBOW B TOYKe C abcuuccon X :

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

1
5. [IpoBectn noHOE HccIenoBanue u noctpouts rpaduk f (X)=x*+—=
X

q)yHKI[PlI/I HECKOJBbKHX IIEPEMECHHBIX
x? +3y°
1. HaiiTu 9acTHBIC IPOU3BOTHBIC BTOPOTO MOPSIKA, YOSIUTHCS, UTO Z;'y = Z;X Tl=—
Xy

2

2. Haiitu rpamuent Gpyuxiun z= f(x,y) BTouke M, (X,,Y,): 2= Y M, (4,6) .

T

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

HNurerpuposanue
Bpruucaurpb HEOoNpeaeJeHHbIC HHTErpaJjbl
IL, [x-27%dx, J(X+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
X+18 ind
I— dx - dx 1 I dx Ix2+1 dx Ismzxdx,
X* —6x+18 X* +6X+5 (x=6)(x+2) X*+3 coS’ X
Beruncaurs ONPEaCJCHHBIC HHTEI'PAJIbI
ﬁj635in 2 x cos xdx } dx }(x —1)e*dx efd—x
0 ’ 0V1+3x 0 ’ 1xJ7+Inx
& dx 2 1+x° -4 dx 1x% +2x
-[— ! J X ! I—Z ’ J. 2 dX ’
11++/3x -2 “parctgx 1(3x+5) 0o X“+1
Booxe 2 w ¢ dx
dx [v4-x2dx, 3sin’ xcosxdx , ,
£ N1+ %2 0 !,. !,.\/1+3x

xJ7+Inx

Heco0cTBeHHbIE MHTETPaJIbI

Jl‘(x—l)exdx, TL
0 1
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1. YkaxuTte, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS] CXOSAIIIIMCS

T\/;dx, Tx’3dx, T\/Fdx :
1 1 1

©  dx
2. BBILII/ICJ'II/ITI) I/IHTeraJI, YCTaHOBUTD €ro CXoaAnMMoOCTh NJIN pPacxoauMoOCTb I 1 2
“ol4X

o0
3. Beruncnuth HHTErpal, YCTAHOBUTH €TI0 CXOJUMOCTD HUJIM PaCXOAUMOCTD J.In xax
1

a dx
4. BBILII/ICJ'II/ITI) HCCO6CTB€HHI>II/I I/IHTeraJI f— , YCTAHOBUTD €I'0 CXOAUMOCTb HJIN
0

X
pPacxoauMOCTb.
1
dx
5. BBI‘-II/ICJII/ITL HGCO6CTB€HHBII/I I/IHTGI‘paJ] _2 5 yCTaHOBI/ITB €ro CXoanuMoCTh NN
-1
paCXO,I[I/IMOCTB.

KpaTnbie uHTErpajinl

1. UsmMeHuTs MOPAAOK HHTCTPUPOBAHUA B ,HBOP'IHOM HHTCIrpalic
6—x

2 1 2-y

a. jdxjf(x,y)dy, b. [ dy [ f(x y)x.

0 2x o Jy

2. Beruncanthb H(lO— x? — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)

3. BoruncnuTh J‘J‘(lZXzyz +16x3y3)dxdy;
D

D: x=1 y=x y=—JX.
4. BeUuCInTh

[[(x* + y)dxdy, D — MHOMeCTBO TOUEK MIOCKOCTH, OrPaHUYIEHHOE JTHHUAMHU
(D)

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

5. Haiitu nnomans GUrypsl, orpaHU4E€HHON TaHHBIMU JTUHUSIMU
y=3/x, y=4e*, y=3, y=4
6. Haiitu nnomane GUrypsl, OrpaHU4E€HHON JIMHUSAMUA Y = X2, y=—X+2
8. Haiiti 00beM Tera, mostydeHHoro BpamieHreM BOkpyr ocd OY (urypsl, orpaHuueHHON JTHHU-
s Yy=x°, y=1 x=0.
9. Haiiti 00beM Tena, moay4eHHOro BpamieHrueM Bokpyr ocu OX durypbl, orpaHuueHHOMN JTHHU-
s Yy =X, Yy =X.
KonTtpoabsHbie padoTsl (IpuMepbI)

Bapuant
1. I[Toctpouts rpaduk: Yy =3C0S2X

2. Haiitu npenensr:

_ 2 2 _ 3 y2
(5 n)2+(5+n)2 2)Iiml €0S 2X 3) lim XX =X 2

1) lim 2 X
—(5+n) x>0 @2 _1 x>2 X3 —2x%* + x—=2

">*(5-n)

1

2y Z
4y lim XX X1 5) Iim(mj 6) Iim(x—\/xz—x+1)

-2 In(x-1) x>0\ 1+ XCOS X X0
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—X, X<0

3. Mccnenosath Ha HENPEPHIBHOCTH M BBINONHHUTE YepTexk: Y =14 X°, 0< X <2

3, X>2
Bapuant
1. Haiitu npou3Boanyo Y., :
X
a) y=arctg3lni 6) yz(\/;)
X+2
3
: X
B) sin(Xx—2y)+—=7x r) x=e"'cost, y=e'cost
y
2. Haiitu lim 11
x>» X arctgx
1
3. IIpoBecTH MOJIHOE UCCIIEAOBAHKE U ITOCTPOUTH rpaduk f (X) =X+ — .
X
Bapuant
ou
Nel. BeruncauTb Npou3BOIHYIO 0 HAIPABIECHUIO 6_ Y HaliTU MOAYJb BEKTOpA I'PaJueHTa JJIs
S

X
dysknum U = 2Xy + T +7° B Touke A(6;9;1) B nanpapieHnH, COCTABIAIOMIEM € OCIMH KOOP-

COSa =— COSﬁ——— y<—
JIMHAT YTJIbI , , .
7 7 2

Ne2. Vcerenioats Ha sxcrpemym dyuxmio Z = Xy(1— 4x2 —4y) -5,

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

Bapuanr
BriunucaurTs:

2
2. I2x+1 lnxdx.
1

—4 sin 3x 2x -1
3. X’ ) 4, 5. | ———dx.
J‘x +4x J.cos 3x J,/4_2x_x2 gy

1. BrruuciauTts HWHTCIpaJibl:
+00

jxe’”2 dx. Zfo

1

lnx

H306pa3HTB O6J'IaCTI) HUHTCTPUPOBAHUA U UBMCHHUTD MMOPAJOK UHTCTPHUPOBAHWA B IIOBTOPHOM HHTC-
rpaie
NP~
j dx j fC )y

Beraucnuth  miomanab (I)I/Il"prI, OrpaHI/I‘{CHHOI/I JIMHUAMH

y=2-x>, y=x.
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BapuaHT 3a1aHnii TPEHMPOBOYHOIO TECTA
3anaum

3
1 vacTn 1. y=sinlnx, y',y"-? 2. yzm, dy—?
X

y =3x" +xe*,%x,=2/1x=0,1, Jy-?
4. Haiiti mpon3BoHYIO Y,

a) y — 5’S|n4 XT_B 6) y — Xarctg7x

B) ¥ + Y — cos3x r) Xx=cost+sint, y=sint—tcost
X

2
5. MccnenoBats Ha skerpemym f (X)=(x—3)"(x-5).
2x
. e
6. HaiiTi MHTEpBaJIbl MOHOTOHHOCTH Y = — .
X

3
o X
7. Haiitn nanGobiuee, HauMenbliee sHadenne Gyukimn f (X) = 3 —16x na otpeske [-5;1].

8. ITocTpouTs KacatesbHyto K rpaduky Gpynkiun f (X) =3arccos x° B TouKe X = % .

2 yacTthb 9. HaiiTu nipenensr:
_(3+n)’ =(2+n)’ X i2x— _
1) Ilm( )2 ( )2 ) tngZx 3) “m2<+—22x3 lim 192X
"= (24n)" —(1-n) x>0 g™ -1 x>-3 X° +5X* +6X x> 193X
3 yacthb

0, XxX<-7
10. UccrnenoBarh Ha HEMPEPHIBHOCTD U BBIMOJIHUTD YepTEX: Y =4SINX, —7 <X<0,
7w, x>0

11. TIpoBecT TONHOE HCCIenoBaHke i TocTpouTs rpaduk f () R
KpuTepnn onenku:

- OIIEHKA «3aYTEHO» BBICTABIISAETCS CTY/IEHTY, €CJIH OH PErYJISPHO B TEUEHHE CEMECTPA MPEICTABIIAI
pPeICHMA 3aaa4, BBIIIOJIHHWII ITOJIHOCTBIO BCC 3alaHUA U UX 3allIUTHUII, OTBETHB HA BOIIPOCHI IMPLCIoaa-
BaTeJIs;

- OLIEHKA «HE 3aYTEHO» BBICTABJIAETCS CTYIEHTY, ECIIH OH HEPETYJISAPHO B TEUEHHE CEMECTPA TIPel-
CTABJIAN PEINEHHs 3a/1a4, BHINOIHMII 3aJaHHs HE MOJHOCTHIO MM BOOOIE HE TIPECTaBIsT paboThl
Ha IPOBCPKY, JOMYCKACT CYIICCTBCHHLIC HETOYHOCTH B OTBE€TAaX Ha BOIIPOCHI IPCTIOAABATCIIA.

Jlj1g mpoBeieHus TEKYILEro KOHTPOJISl 3HAaHUM CTY/I€HTOB B AMCTAHIIMOHHOM (opMaTe B pas-
paboTanHbIX Kadenpoil «MaremaTrka» OHJIAHH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

3.2. [IpoMe:kyTOUHASI aTTECTALUSA
KomiuiekT Bonnpocos
JTNPPEPEHIIUMAJTBHOE HCUUCJEHUE ®YHKIIU OJHOM MEPEMEHHOMN
1. TlonsTHe MEepeMEHHOI BEIUYMHBI U 00JIACTH €€ U3MECHEHHUS.
MOHATHE (DYHKIIMOHAILHON 3aBUCUMOCTH, KIacCupUKaus ¢ yHKIIAN.
3. OmnpezaeneHue U TUIBI YUCIOBOH MOCIEI0BATEIBHOCTH.

N
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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.
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[Ipenen uncaoBoil mocnea0BaTEIPHOCTA. Apru(MeTHUYECKHE OTIepalliy HaJl TMOCIEA0BAaTEeIbHO-
CTSIMM.

VYcnoBus cyliecTBOBaHHMs KOHEUHOI'O NpeJieNa YNCIOBON Ioce0oBaTelIbHOCTH (TeopeMbl Ko
u Beiieputpacca).

BTopoii 3aMeuatenbHblil mpeaer.

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

BbeckoneuHo maieie, 6eCKOHEUHO OOIbIINe (DYHKIHH.

[TepBriii 3amMeydaTenbHbIN TIpEe.

beckoHeuyHO Masble BEIMUMHBI. DKBUBAJICHTHbIE OECKOHEYHO Majble U UX UCIIOIb30BaHUE MPH
BBIUUCIICHUH ITpeesIoB. Talmuia SKBUBATIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepbiBHOCTh PyHKIIUHM B TOUKE M Ha IpoMexyTke. OiHoctoponnue npenensl. Knaccuduka-
1IUs TOYEK pa3pbiBa rpaduka.

CaoiicTBa G yHKIIHI, HEMIPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepmrpacca, bonbiiano — Kommn).
IIpouzBonHas. I'eomerpuueckuii u puzndeckuii cMpici npous3BoHoM. KacarenbHas u HopMmalb
K TUIOCKOM KPHUBO.

Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

CBsI3b MEXKAY CYHIECTBOBAaHHEM MPOU3BOIHON (PYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (DYHKITHH
B TOU K€ TOYKE.

[Ipon3BoHas CyMMBI, IpOU3BeIEeHNUs, YacTHOTrO. [Ipon3BoaHast c10xkHOM 1 00paTHON (QyHKIUI.
IIpon3BosiHas mapamMeTpUyeCcKy 3alaHHON (PYHKLUU.

[TpousBoaHast GyHKINH, 3aJaHHON HESBHO.

JuddepenurpoBanue ci10xKHOM MokazaTeabHONU QYHKLINU.

Huddeperumpyemocts. Auddepennman. ['eomerpuueckuit cmbicn nuddepennuana.
ITpouzBosHbie U U depeHIanbl BEICIIMX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHnrampHoro ncuncienus (teopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komm).

[IpaBuno Jlonurans.

Mmnorounen Telnopa u ero cBoiicta. @opmyina Teitnopa. OcraTounslii uieH popmyisl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnToTsl rpaduka GyHKIMH.

OkctpemyM. Heobxoaumoe ycinoBue 3KcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMYyMa.

JlocTaTouHOE yciioBUE BO3pacTaHus (yObIBaHUS) QYHKIIUH.

HauOonbiiee n HanmeHblee 3Ha4YeHNUs (PYHKIIMU Ha OTpPe3Ke.

BrinykiiocTh, BOTHYTOCTb, TOUKa Iepernda. JloctaTouHOE yCIIOBHE BOTHYTOCTH (BBIMYKJIOCTH).
Heo6xoanmoe ycinoBue Touku neperuda. Jfocratounoe ycnosue neperuoa.

OO61ast cxema MOCTPOCHHUS U UCCIIEOBaHMs rpapuKa QyHKIIUH.

OYHKIHNHU HECKOJIBKUX IIEPEMEHHbBIX

Omnpenenenne U TeOMETPUIECKUI CMBICHT (DYHKLINU ABYX MEPEMEHHBIX.

JIluHuuM ypoBHS (QYHKLUU JIBYX MEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
@DYHKIUU HECKOJIBKUX NEPEMEHHBIX, TOHATHE MOJIHOTO AuddepeHnnania.
JuddepennmpoBanue CI0XKHBIX QYHKIUI HECKOJIBKUX TEPEMEHHBIX.

[Tpon3BoIHBIE BBICIIMX MOPSAIKOB (PYHKIIMH HECKOJIBKUX MEepeMeHHbIX. CMelaHHbIe TPOU3BO/I-
Hble. Teopema IlIBapra.

[Tpon3BoHas PYHKIIMU HECKOJIBKUX IEPEMEHHBIX 110 HAIIPABICHHUIO.

[Tpon3BoHas O HAIIPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKITUM HECKOJIBKUX MTEPEMEHHBIX.
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10. HeoOxoaumMoe 1 JOCTaTOYHOE YCIOBHS KCTpeMyMa (PYHKITUU BYX ITEPEMEHHBIX.

HUHTEI'PAJIBHOE UCYUCJIEHUE
[TepBooOpazHas, HeolpeaeaeHHbIH UHTerpall. Ta0mHia OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEHHOM U UHTETPUPOBAHKE 10 YACTSIM B HEONPEIETICHHOM UHTErpase.
HuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS 0T 3HaK nuddepeHmana.
HuTerpupoBanue palioHaAIbHBIX APOOSH.
WHTerpupoBaHue Mo 4acTSM U 3aMEHa IIEPEMEHHON B OIIPEICIIEHHOM HHTErpaje.
HuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIUN, OCHOBHBIE TPUEMBI.
WuTerpupoBanie npparoHaIbHBIX (PYHKITHIA.
VYHuBepcanbHas TPUTOHOMETPHUYECKAs IO0/ICTAHOBKA.
OnpeneneHHblii nHTErpai u ero ceoiicrea. ®opmyna HeroTona — Jleitbuuna.
0. [IpunoskeHust OnpeeIeHHOT0 HHTErpaja K peuIeHHI0 TeOMETPUUYECKUX U (PU3MUECKUX 3a/1a4.
11. Beruucnenue miomaiei ¢ TOMOIIBIO ONMPEACIICHHOT0 HHTETpaa.
12. Bolunicnenue miomaay 1 JUIHHBI KPUBOM, 3aJaHHOW ypaBHEHHUSIMU B TapaMeTpHUecKoi dopme.
13. Beruucnienue mionaay KpuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.
14. Beiuncnenue miomnaieid B IpsIMOYTOJIbHBIX M MOJSIPHBIX KOOPAWHATAX C TOMOIIBIO ONpe/IesieH-
HOT'0 MHTErpaJa.
15. Bolunicnenue AIUHBI JYTH C TOMOIIBIO OMPEAeIEHHOTr0 HHTEerpaa.
16. Beruucnienue JUIMHBI AyTH KPUBOH, 3aIaHHON TTapaMeTPUUYECKH.
17. Boruncnenue o0beMa Tena BpalleHus ¢ TOMOIIBIO ONPEIEeTICHHOT0 HHTETpaa.
18. BeruuciieHue 1iomaay MoBepXHOCTH Tella BPAIICHUSI.
19. HecobcTBEeHHBIE MHTETPAJIbl IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOIUMOCTH U pacXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
20. HecobcTBeHHBIE HHTETPAIIBI OT Pa3pbIBHBIX (DYHKIIUH.

BoOoo~NoR~WNE

JK3aMeHallMOHHbIE OMIeThI

Haznauenue: Mcnonb3yroTces [1s mpoBeaeHUs poMexyTouHoil arrectanuu (I1A) no qucuuniuze
«MaremaTuueckuii anainmus".
Pernament skx3ameHa: - BpeMst Ha OATOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Crioco6 KOHTPOJISA: YCTHBIE OTBETHI.
KoMIUIeKTBI SK3aMEHAIMOHHBIX OMJIETOB JOJDKHBI cojiepkarh OmneToB Ha 25-30% Oostbiie uncia
CTYJCHTOB B IpyIIe (XpaHsaTcs Ha kadeape «MaTemaTukay).
Tunosblie BApUAHTHI OMJIETOB NPHJIATAIOTCS.
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MUWHUCTEPCTBO OBPA30BAHUS M HAVKU POCCUIICKOU ®EJEPALINN
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKH MOJIMTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MaremaTuka»
JucnunnuHa «MareMaTHYeCKU aHalIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBI BUWIET
1. IlepBooOpa3zHas, HeompeneaeHHbINH HHTEerpal. Talnuia OCHOBHBIX HHTETPAJIOB.

J~ dx
5—x+~5-x
3. Haiitu rpagvent QyHKuun Z = y\/x—y B Touke M;(14).

4. yKa)KI/ITC, KaKo# 13 HeCOOCTBEHHBIX HUHTETPAJIOB ABJIACTCA CXOAAIIUMCH

T\/;dx, Tx“”dx, T\/Fdx .
1 1 1

2. BBIYUCIUTH HEONPEIEIeHHBIA HHTErpall

5. HaiiauTe 5KCTpeMyMBbl U TOUKH neperuba pynkuun Y = (X —1)e™ .

YTBepkaeHo Ha 3aceqannu kadeapsl MateMaTrku «30» 04. 2025 r., mporokon Ne 7
3aB. xadenpoii O.M. bapanosa / /

MHWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKON ®EJEPALINU
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHME BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITETECHIINH, kadeapa «MaTemaTukay
JucuunnmHa «MaTreMaTHYeCKU aHaIIn3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBI BUWIET
1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tumna. [[IoHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2l
1+t3° y= 1+t3

2. HaiiTi mpou3BOAHYO (DYHKINY, 33JaHHOM MapaMETPUUYECKU X =
3. MccmenoBath Ha SKCTpeMyM QYHKIHIO Z = X> — X+ Y +2Y .

7.6
4. BpIYHACITHTH ONpEeIeHHBIA HHTETrpall ISSin 2 xcos xdx..

0

5. Haiitu 06beM Tema, TOIyIeHHOTO BpamenneM BOKpyr ocu OX ¢Gurypsi, orpaHHYeHHOM JTHHHA-
3
asmu Y=X, y=1 x=0.

YTBepxeHo Ha 3aceqanuu Kadeapsl MaTeMaTuku «30» 04. 2025 r., npotokos Ne 7
3aB. kadeapoi O.M. Bapanosa / /

J1y14 mpoBeieHrs MPOMEKYTOYHOT'0 KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (opmate
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIalH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.



