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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110

JTUCHUILINHE
K OCHOBHBIM yensim OCBOEHUS OUCUUILIMHBI «MaTeMaTU4ecKuil aHaIu3» CIIEyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHUE CTyIEHTaMH LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAHUW, YMEHUI U HaBbI-
KOB;

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

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKK CAMOCTOATEIBHOTO U3y4YCHUsI YUeOHOH 1 Hayy-
HOH JINTEepaTyphl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YNIbTATHL;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIN(UKAITMOHHON XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4Kcie (GOpMUPOBAHHE YMEHUHN UCIIOJIB30BATh OCBO-
€HHbIE MaTEMaTUYECKHUE METO/IbI B IPO(ECCHOHATIBHOM 1€ATENbHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(PUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX LU(D-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTMUYECKHUX PUCKOB COBPEMEHHOH LIMPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS TUCHUILINHBI «MaTteMaTH4eCKHUi aHaINu3» ClIeyeT OTHe-
CTH:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX MOHSTHI, METOA0B, (OPMUPYIOLINX OOIIYI0 Marema-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIIEIIHOTO PELICHHS MPUKIAAHBIX 3a/1a4;

- (hopmupoBaHue y CTyJaeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIIEHUIO MOJTOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OO0yuenue 1o qucuuIuiiHe «MareMaTHYeCcKuil aHaJIn3) HalpaBiIeHo Ha (opMUpOBaHUE Y 00yya-
folmxcs caeayoumx komnereHuil B coorserctBuu ¢ ®I'OC 08.03.01 (ypoBeHb OakaiaBpuata)
no HarpasieHuio noarotoBku 08.03.01 CtpouTenbCTBO, YTBEPKAEHHBIM pHUKa3oM MuHOOpHa-

yku Poccun ot 31.05.2017 Ne 481:

Koa u HanmMeHoBaHue KOMIIeTEeH M

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUHU

OIIK-1. Cnioco6eH pemiats 3a1auu npodeccu-
OHAJILHOM /IeATEeIFHOCTH Ha OCHOBE HCIIOIb30-
BaHUSA TCOPETUUYCCKUX U MMPAKTUICCKUX OCHOB
€CTECTBEHHBIX U TEXHUYECKUX HAYK, a TAK¥Ke
MaTeMaTHYECKOTO amrapara

HNOIIK-1.1 IIpumeHnsieT: - METO/bI PEIICHUS
NPUKJIAJHBIX 3a/1a4 TpodecCHOHAIBHON Nes-
TEIbHOCTH, (QyHIaMEHTAJIbHbIE 3aKOHBI, OIU-
CBHIBAIOIIME H3ydaeMblii Mpolecc WM sBIe-
HUE; - METOAbl 00pabOTKN pacyeTHBIX M 3KC-
NEepUMEHTAJIbHBIX IaHHBIX BEPOSITHOCTHO-CTa-
TUCTHYECKIMH METOIAMU;

HOIIK-1.2 YMmeer: - BbISBIATh U Kiaccupu-
UPOBaTh (U3UYECKUE, U XUMUIECKHE U JIPY-
rMe TPOLECCHl, MpPOTEeKaroIue Ha OOBEKTe
npoeCCUOHANTBHON JEATEIHHOCTH; - TIPUME-
HATh TUIIOBBIE 33]]a4l TEOPUU ONTHUMHU3ALIUH B
npoeccrnoHaIbHOM NesTeNIbHOCTH; - OIpeie-
JATh XapaKTepUCTUKHM Mpoliecca (sBICHUSA),
XapaKTepHOTo sl 00bEKTOB PO eCcCHOHATb-
HOM JAESTENbHOCTH, HAa OCHOBE TEOpETUYE-
CKOTO (9KCTIEpUMEHTAJILHOTO) MCCIICI0OBAHMS;
- IPEACTaBIATh 6a30BbIe s PO ecCHOHAIb-
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HOU cdepbl (HU3UIECKUX TMPOIECCOB (SIBIIE-
HUW) B BUJE MaTeMaTH4eCKOro(ux) ypaBHe-
HUsA(), 000CHOBaHWE TPAHMYHBIX M HaYalb-
HBIX YCJIOBMIA;

HMOIIK-1.3 Baajeer: - METOJIaMH PEIICHUS
WHXEHEPHBIX 3371a4 C IPUMEHEHHUEM MaTeMa-
TUYECKOTO arnapara u IpUKJIaJHbIX Mpo-
rpaMM pacyeTa; - METOJJaMH PEIICHHSI YPaB-
HEHUI1, OMMCHIBAIOIINX OCHOBHBIE (pU3NYe-
CKHE MPOIECCHI, C TPUMEHEHUEM METO/IOB
MaTeMaTUYeCKOT0 aHallnu3a; - CocodaMu
OIICHKHU aJIEKBaTHOCTH PE3yJIbTAaTOB MaTeMa-
TUYECKOT0 MOJIETTUPOBaHUs, GOpMyIUpOBa-
HUE MPEJIOKEHUHN IO UCTIOIB30BAHUIO MaTe-
MaTHYeCKON MOJIENH JUIsl pEIICHUs 3a/1a4
1po(heCCUOHATILHOM e TeIbHOCTH

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JucuurinuHa OTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Marematuueckue u ecre-
CTBEHHO-HAYYHBIC JUCIUILTUHBD.
Hucnurnnuna 6azupyercs Ha CleAylomeH, MpoiAeHHOM TUCIUTIITHHE:

- IMHEeWHas anreopa.
Hucnurnnuna «MaTeMaTHyecKuil aHaIu3y JOTUYECKH CBA3aHA C TIOCIEYIOIINMU TUCIUTITHHAMU
B obsazamenvrotl yvacmu:

- (pusmka;

- DJICKTPOTEXHUKA U ANEKTPOCHAOKEHHE B CTPOUTEIHCTBE;

- TEOpETHYECKasi MEXaHUKa,

- COIIPOTHUBJIEHUE MAaTEPUAIIOB,;

- CTpOUTENIbHAS MEXaHUKA;

- OCHOBBI pacyeTa CTPOUTEIbHBIX KOHCTPYKIIUN;

- JKOHOMHKA U yTPABJIEHHUE B CTPOUTEIILCTBE.
B uacmu, ghopmupyemoii yuacmuuxamu oopazo8amenbHbixX OMHOULEHUL

- MEXaHHMKa TPYHTOB OCHOBAaHMS U ()yH/IaMEHTHI;

- pacyeT NpOCTPAHCTBEHHBIX CTPOUTEIBHBIX KOHCTPYKIIHIA.

3. CTpykTypa U cofep:KaHue QUCUUIIHHBI

OO0mmas TpyA0€MKOCTh JUCITUIUIMHBI COCTABIISIET 4 3a4eTHBIC eMHUIIBI - 144 gaca.

3.1. Buabl yueOHO# padoThl M TPY10EMKOCTH

. KosnunuectBo
n/n Bup yueOHoit padoTbl 4ACOB Cemectp 2

AyIHMTOPHBIC 3aHATHS 36 36

B ToM umncie:




Jlexuun 8 8

CeMuHApCKUE/TIPAKTHYECCKUE 3aHIATHS 28 28

JlaGoparopHble 3aHATHS - -

CamocrosiTesibHas padoTa 108 108

IIpome:kyTOUHAs aTTeCTANMS

SK3aMeH ) ]

Hroro 144 144

3.2. TemaTu4yeckuii NJIaH M3y4YeHHs TUCHUNIHHBI

Pazmemnién B npuitoxkenun 1 k pabodeii mporpamme.

3.3. ConepxaHue pa3aejioB AUCHUILINHBI

BBenenue

IIpenmer, 3a1aun u copepkaHue AUCUUIUIMHBL. OCHOBHBIE TAlbl Pa3BUTHS AUCLUILIMHBL.
CrpykTypa Kypca, ero MECTo U poJib B IOATOTOBKE OakajaBpa, CBA3b C IPYTrUMH JIUCLHUIUIMHAMU.

Pazpnen 1. Iudpepennuanbaoe ucunciaenne GyHKuuii 01HOM nepeMeHHOM

Tema 1. YucnoBas nocienoBarenbHOCTb. [Ipeien 4nciaoBoil mociae10BaTenbHOCTH U €ro
cBoiictBa. @yHkius. [loctpoenue rpaduxos pynkumii. [Ipenen pynkunnu. OCHOBHbBIE TEOPEMBI O
npenenax GyHkuu. [Tepssiit u BTropoii 3ameuarenbHble npezesnsl. CpaBHEHHE O€CKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBbIINX BEINYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIble BEJIUYUHBI.

Tema 2. HenpepbIBHOCTh (YHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa QYHKIINH,
uX Kiaccupukanus. ACUMOTOTH rpaduka GyHKINH, UX KiIacCu(UKaILUSL.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpuueckuii U Gpu3nYeckuii CMbICT IPOU3BOIHOM.
[TpaBuna quddepenunpoBanus u GOpMyIIbl BHIYUCICHHUS TPOU3BOAHBIX. Tabmuiia mpon3BOHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMHI. Boruncienue npon3BOAHBIX (YHKIMH, 3alaHHBIX pa3iny-
HBIM 00pazoMm.

Huddepenunan. [IpousBogusie u AuddepeHnnansl BHICIIMX NopsiakoB. [IpubnmukenHbie
BBIYHUCIIEHHS ¢ TOMOIIbI0 AU depeHnnanos.

Tema 4. IlpaBwio Jlonurans. @opmyna Teitnopa. PackpeiTue HeonpeneneHHOCTEN pas-
JAUYHOTO THMA. Pa3nokeHne OCHOBHBIX 3JIEMEHTapHBIX QyHKIMI 1o ¢popmyse Teitnopa. [Tpudnu-
KEHHBIC BBIYMCIICHUS C TOMOIIBIO opmyrsl Teimopa.

Tema 5. OcHoBHbIe TeopeMbl MU HEePEeHINATBHOTO UCUUCIEHUSI. MOHOTOHHOCTh (PYHK-
11U, SKCTpeMyMbl HeoOXoaumble U 1OCTaTOUHbIE YCIOBHSI MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myMa. MccnenoBanue BeITyKIIOCTH Tpaduka GpyHkiuu. Touku nepernda rpadguxa GyHKIHH.

O6mas cxema uccieqoBaHusl QyHKIMHM U TOcTpoeHus ee rpaduka. CBoicTBa QyHKINH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUs1 QYHKIIMU Ha OTPE3Ke.

Paznea 2. ludgdepenunanbHoe HCHUCICHHE (PYHKIMH HECKOJIBKHUX NePeMEeHHbIX

Tema 1. @yHKINM HECKOJIBKMX NMEPEMEHHBIX. JINHUM M MOBEPXHOCTH YPOBHS. HacTHbIE
npousBojHble. [Tomublit quddepentman. I[IpousBoanbie caoxkHON QYHKIIMH HECKOIBKUX MEpe-
MeHHBIX. YacTHbIe pou3BoaHbIe U U depeHInabl BeIcnX nopsiakos. Teopema IlIBapia.
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Tema 2. [IpousBonHas no HanpasneHuto. I'paauent. KacarensHas k kpusoid. Kacarenbnas
MJIOCKOCTh M HOpMaJlb K ToBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (PyHKIIUH HECKOJIBKHX
nepeMeHHbIX. HeoOX01uMble U JOCTaTOYHBIE YCIOBUS KCTPEMyMa.

Pa3znen 3. UHTErpajibHOE HCHHCIEHHE

Tema 1. IlepBooOpa3Has. Teopema cyiecTBOBaHUSI HEOIpENEICHHOro MHTerpana. He-
OIpe/IeIEHHbI MHTErpall U ero cBoicTBa. Tabiuia MHTErpansoB OT OCHOBHBIX 3JIEMEHTapHBIX
bynkuuit. MeTo HemoCPEeICTBEHHOTO UHTETPUPOBAHUSI.

MeTobl UHTErpUPOBAHMSI C TOMOILBIO 3aMEHbI IEPEMEHHOM, TIOJIBEIEHUEM 11011 3HaK U depeH-
nuana. MeTog MHTErpUpOBAaHUS 110 YACTSIM.

WHTerpupoBaHue palMoHAIbHBIX Ap00ei, HHTErPUPOBAHUE HEKOTOPHIX BUAOB UPPALMOHAIBHBIX
U TPUTOHOMETPUYECKUX ()YHKITHIA.

Tema 2. 3agauu, NpUBOASIIUE K MOHATUIO ONPEAEICHHOT0 MHTerpana. OnpeaeaeHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUSI UHTErpUpyeMocTU. IHTerpail ¢ mepeMeHHbIM IIPEIEIoM UHTE-
rpupoBanus. @opmyna Hetorona — JleiiOHua. 3aMmeHa nepeMeHHO B OIIpeIeIEHHOM HHTerpale.

[IpuiioxxeHus onpeesIeHHOr0 UHTErpaja B TeOMETPUU U MEXAaHUKE (BBIYMCIICHUE TUIOIIA-
nel miockux (Guryp, AIMHBI KpUBOH, 00BEMOB.

Tema 3. HecoOCcTBeHHBIE MHTETPANIBI IEPBOTO M BTOPOTO po/a (1o 6ECKOHEYHOMY ITpOMe-
KYTKY, OT HEOIpaHUUEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agaun, npUBOAIINE K KPaTHBIM UHTErpajaM. J|BOMHON U TPOWHON UHTErpabl,
ux cBoiicTBa. [IpaBuia BeIYMCIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKHUX 3aHATHI M0 TUCUHUILJIMHE
«MaTeMaTHYeCKHH aHAJIN3

Ne Tema 3ausaTus

1 Paznea 1. DieMeHTBI MATEMATHYECKOT'0 AHAJIHN3A.

YucnoBasi mocneaoBaTesbHOCTh. [Ipenes 4ucioBoil MmocaeI0BaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBumna npeaensHoro nepexona. dyuxmus. [pegen ¢pynkuu. Teopems! o mpene-
nax ¢pynkuuu. IlepBolii 1 BTOpoi 3aMedaTeabHble IPEIebl.

2 CpaBHeHHE OECKOHEYHO MallbIX U OECKOHEYHO OOJBIINX BEIMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIbI€ BEJIMYMHBI. PaCKpbITHE HEONTPEIETIEHHOCTEN pa3IM4YHOrO THIA

3 HenpepriBHOCTE (yHKIIUI B TOUKE U Ha poMexyTKe. OTHOCTOpOHHUE Ipeaenbl. Touku
paspbiBa pyHkimn. [Tpumeps! penenus 3a1a4u

4 [IpousBonnas ¢pynkuuu. IlpaBuna nuddepenuupoBanrs u GopMysbl BEIUUCICHUS MIPO-
M3BOAHBIX. TexHuKa qudepeHnpoBanus 00paTHbIX QYHKIUH, GYHKINH, 3aJaHHBIX He-
SIBHO, TapaMEeTPUYECKH, JIorapupmudeckoe auddepeHnpoBaHme

5 Huddepennnan. 'eomerpudeckuii cmpbicn auddepennnana. [Iponssoansie u nuddepen-
1[MaJIbl BBICHINX NOPsAIKOB. [IpnOamkeHHbIe BHIYUCIEHUS C TOMOUIBIO TH(depeHnanos.
6 [IpaBuno Jlonurana. @opmyna Teisopa. PackpbiTue HEONPENETEHHOCTEN pa3IunyHOTO
Tuna. Pa3nokeHus OCHOBHBIX 3JeMEHTapHbIX GyHKUUH o Gopmyne Maxknopena. [lpu-
OJIM>KEHHBIE BEIYMCIICHUS C TTIOMOIIBIO (hopmysl Teiopa.

7 ITonmHOe HccnenoBanue GyHKIUN 1 mocTpoeHue rpadukos. [Ipumepsl

8 Paszpnen 2. @®yHKIUM HECKOJIBKHMX NepeMEHHbIX. JINHUN 1 TOBEpXHOCTH ypOBHs. HacT-
HBIE MTPOU3BO/IHBIE U U depenian nepBoro nopsaaka. [omusiit auddepenunan. Ipo-
M3BOJIHBIE CIIOKHON (pyHKIMU. YacTHbIe pou3BoHbIe U AU depeHIranbl BBICIIUX MO-
psakoB. Teopema IlIBapna.

9 [IpousBonHas o HampaBiaeHUo. ['pauenT. DKcTpeMyM (YHKIMH HECKOIBKUX MEPEMEH-
HbIX. Heo0XoauMble U 10CTaTOYHBIE YCIOBHSI SKCTPEMYMA.
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Pasznen 3. UuTerpajbHoe ucumucienue. IHTerpupoBaHue ¢ MOMOIIbIO 3aMEHbI Iepe-
MEHHOMH, MMOJIBEJICHUEM MO 3HaK quddepenimana. MeToa HHTErpupOBaHUsI 110 YacTIM

11 | UnTerpupoBanue palMoHaIbHBIX Ipo0Oeil, MHTEIrpUPOBaHUE HEKOTOPBIX BUJOB HppaIHO-
HAJIBHBIX ¥ TPUTOHOMETPUYECKHUX (PYHKIIUH.

12 | [IpunoxeHus onpeaeseHHOr0 HUHTErpaja B FeOMETPUHN U MEXaHUKe (BBIYMCIICHHUE III0IIa-
Jed TIOCKUX (QUryp, JJIHH KPUBBIX).

13 | [IpunoxeHus onpeaesieHHOr0 UHTerpajia B TeOMETPUM U MEXaHHUKE (BBIYMCIEHHE 00be-
MOB TeJI, TUIONIAJICH TOBEPXHOCTEH).

14 | Beruucienue HecOOCTBEHHBIX HHTEIPAJIOB IIEPBOrO U BTOPOI'O poJia.

4, Y4yeOHO-MeTOAMYEeCKOEe U MHPOPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 1okyMeHTbI U 'OCThI

OI'OC 08.03.01 CrpoutenbcTBo. VYTBepkIEH mpukazoM MuHoOpHayku Poccun ot
31.05.2017 Ne 481.

AkanemMuyeckuil yueOHBIN 1u1aH no HamnpasieHuto noArotoBku: 08.03.01 CrtpoutenbeTso..
[Tpoduns: YpOanuctuka u crpoutensctBo. @opma 00ydeHust — ouHo-3a04Hasi. 2024.
O6pazoBarenbHas nporpamma. Hanpasnenue noarorosku 08.03.01. CrpoutensctBo. Hampas-
JEHHOCTH (poduiib): YpOaHUCTHKA U CTPOUTENHCTBO. 2024,

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopska mpUMeHeHUsT OpraHu3alusIMU, OCYHIECTBISIOMIUMUA 00pa30Ba-
TEJBHYIO ICATEIIbHOCTD, JJIEKTPOHHOTO 00YUeHHSI, IUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH MpU peaan3anuu 00pa30BaTeIbHBIX MPOTPAMM.

4.2. OcHoBHasi IuTEpaTypa

@uxtenromnsil [.M. OcHOBBI MaTeMaTHUYECKOTI0 aHalN3a: y4eOHHK /171 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: YU€OHUK JJis BY30B, 14-¢ u3j.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpsasues JI.JI. Kpatkuii kypc marematudeckoro aHanuza. T.1. luddepenunanbHoe 1 uH-
TerpajibHoe MCUUCIeHHst GYHKIMNA OJHON nepeMeHHOU. Pspl: YueOHuk [DeKTpoHHBIN pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmariut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonmoJHUTeJbHAs JUTepaTtypa

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

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

Kpatkuit xypc BbICIICH MaTeMaTHKH [DIJIEKTPOHHBIN pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos 4.C., Hukonbsckuit C.M. Briciiasg MaTemaTnka: ydeOHHMK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.
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https://e.lanbook.com/book/93522

5. HuterpanpHoe ucuucieHue GyHKUUN OJHONW U HECKOJIBKUX TMepeMEeHHBIX. Teopus momus: Me-
TOAMYECKUE YKa3aHUsl W BapHaHThI pacueTHO-Tpaduueckux padot // bomynor M.A., Bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTnueckuii ananus. Teopus npenenoB u quddepeHIanTbHOe UCUUCICHHE: OCHOBHBIE
MOJIOKEHUSI TEOPUH, METOJIMUYECKUE YKa3aHUSI ¥ BapUAHTHI pacueTHO-rpaduieckux padot //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
2009.

4.4. DaekTpoHHBbIE 00pa3oBaTelbHbIE PecypChl

[TpoBenenue 3aHATUN U aTTeCTallMii BOBMOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMbl TUCTaHIMOHHOTO oOyueHus: yauBepcuteta (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemaTuka» 3JIEKTPOHHBIX oOpa3zoBarelbHBIX pecypcoB (DOP) mo BceM pasznenam
MIPOTpamMMBI:.

DJIeMEHTHl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a
HHTerpanbHOE UCUNCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON IEpEeMEHHOM
Juddepenunansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HHC (1)yHKI_II/II71 HECKOJIbKUX IIC-
PEMEHHBIX

JononuutenbHbie rnaBel Mate- | https://online.mospolytech.ru/course/view.php?id=3592
MaTH4YCCKOI'O aHaJIu3a

Pa3zpaborannbie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeseHus: paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHO paboTe 1/MiTh HEHTPOM Yyu4eOHO-METOINIECKOI paboThI.

Kanq:[mﬁ CT}I)IGHT 06CCH6116H I/IH)II/IBI/II[yaHI)HI)IM Heor‘paHI/ILIeHHI)IM I[OCTyl'IOM K BHGKTpOHHOﬁ

OMOJINOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKUE MaTepuaibl B JJIEKTPOHHOM BHJIE, Mpe-

CTaBJIEHHELIE Ha calTe mospolytech.ru B pa3acliic: ((L[eHTp MaTeMaTHYICCKOI O 06pa3OBaHI/I}I»

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

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

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

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «IHTepHEeT» ISt OCBOSHUS

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

4.5. JInnieH3UOHHOE U CBOOO/IHO PACIIPOCTPaHsieMOe POTrPaMMHOe
o0ecrieyeHue

Ne| HammenoBanue | PazpaGoruumk [1O | JJoctymrocth (mu- | Ccblika Ha Equnbiii peectp
(mpaBoobiaa- IIEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPAMM JIJIs
TEJb) 00THO pacmpo- OBM wu B/l (npu Hamu4mn)

CTpaHseMoe)



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
https://online.mospolytech.ru/course/view.php?id=3592
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/

Astra Linux | OO0 JInnen3nonHoe https://reestr.digital.qgov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
MoiiOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHELIE str/301558/?sphrase id=9433
TEXHOJIOTUN" 75
4.6. CoBpeMeHHbIe IpodeccHOHATBLHBIE 0a3bl JAHHBIX U HH(pOPMALMOH-

HbIC CITIPABOYHBLIC CUCTEMBI

Hepeqeﬂb PECYPCOB C€TH I/IHTepHeT, AOCTYIIHBIX JIfl OCBOCHUA NUCHUIIJIMHDBI:

HaumenoBanue

CcblIka Ha pecypc

HocTynHocTh

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

m/

https://stackoverflow.co

Hoctynna B cetn UH-
TepHeT 0e3 orpanuye-
HUH

WNudopmannonnsie pecypcesl Cetn

KoncymstantlInioc http:// www.consultant.ru | loctymuo
ITopran PenepanbHbIX rocynap-
CTBEHHBIX 00pa3oBarTeNbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO

AapTOB BBICIICTO O6p330BaHI/I$I

DJIeKTPOHHO-0UOINOTEYHbIE€ CHCTEMbI

Jlanpb https://e.lanbook.com/ HoctynHa B cetnt UH-
TepHeT 0e3 orpaHuye-
HUH

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

.ru/

TepHeT 0e3 orpaHuye-
1305078

IIpodeccnonanbHbie 0a3bl JaHHBIX

baza maHHBIX HAyIHOU DJIEKTPOH- http://www.elibrary.ru JlocTyrHO
HOM OMOIMOTEeKU
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymnHo

MoJIUTEMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u

10


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/

HayKoMmeTpuueckas (OubmmomeTpu-
yeckas) 6aza JaHHBIX

5. MaTepl/IaﬂbHO-TeXHH‘leCKOC odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIEYMBAET IPOBEICHUE BCEX BHJIOB
3aHATUHN, TPETYCMOTPEHHBIX Y4EOHBIM ITUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IIPOTUBONOXAPHBIM IPAaBUIaM U HOPMaM.

Kadenpa «MaremaTika» UCHONB3YEeT yuyeOHbIE ayAUTOpUU U3 o01Iero (GoHma YHUBEPCU-
TeTa.

[Tpu HEOOXOAUMOCTH ISl MPOBEACHUS UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATHI HCIIONb3Y-
I0TCS1 KOMIIBIOTEPHBIE KJIAaCChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHaaluu

6.1. MeToauueckue peKoMeHIANUM ISl IPeNnoaaBaTeis
10 OPraHu3anuu 00y4eHust

[Ipexnae Bcero, cienyer oOpaTuTh BHUMAHKUE CTYI€HTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YaeMblii UMU MaTepuai He TpeOyeT KaKoW-T100 CIeHaIbHON (JIOTIOTHATEIHHON) TTOATOTOBKH U
BIIOJIHE MO>KET OBITh YCIEIIHO U3y4YeH, €CIIU CTYACHTHI OyAyT MMOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITTOJIHATH JOMAIITHUE 33/1aHUS U MTOJIb30BaThCA (IIPU HEOOXOAMMOCTH ) CUCTEMOM IJIAHOBBIX KOH-
CyJIbTAllMM B T€UEHUE KAXKIOro cemecTpa. Bollenanme B Kypc MaraHaiu3a pa3Jieibl SBISIOTCA
KJIACCUYECKHMMH, B TO K€ BPEMS OHU IIPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UIMEIOT IIUPOKOE pac-
MIPOCTPAHEHHUE ISl PELICHMS PAa3HOTO POJia 3a/1a4 BHYTPU CaMOil MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. X ocBOEHHME ITOMOKET CTYJIEHTaM JIOTMYECKH BEPHO, ApI'YMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO Pedb, YCIIECIIHO IPUMEHATh HaKOIJICHHbIE 3HAHUS B MTPO(eCCHOHATbHON
JIEATEIbHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTY/AEHTaM OCHOBHYIO U JIOIOJI-
HUTEJIBHYIO JJUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB /IS IOATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIEeIyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTY/IEH-
TOB O BUJE U (popMax TeKyIIeH U MPOMEKYTOUHON aTTeCTalluii 0 JUCIUIUIMHE, CPOKaX UX Ipo-
BEJICHNUs, YCIIOBUAX JOIYCKa K IPOMEKYTOUYHOHN aTTECTallUH, IPUMEHAEMBIX BUIAX IIPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxenue T€OPETUUECKOr0 MaTepHalla JOJDKHO COIPOBOXKAATHCSA HIUIFOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IPENoAaBaTeIeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELIECHUN 33]a4l HE OTBJICKAJIHU OT IJIABHOT'O: OCMBICIICHUS UJIEHU U CYTU IPUMEHS-
eMbIX MeToJ10B. ClielyeT Bcerja yka3blBaTh IPUMEpPHI IPAKTUUECKOT0 IPUMEHEHUS! PaCCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMYII.

[IpakTiueckue 3aHATHS JOKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBaJIOCh BPEeMs Ha MEPHOAMUYECKOE BBINOJIHEHHE CTYJACHTaMH HEOOJBIION caMOCTOsI-
TeIbHOU padOTHI B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAYIIUN PAKTHUECKUE 3aHATHSL, TOJKEH COTTIaCOBBIBATh Y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €AMHYIO CUCTEMY 0003HAYEHHH.

[IpenoaBaTemnto crieayeT 10OMBATHCS CUCTEMATHUECKOW HENpephbIBHON pabOThl CTY/AEH-
TOB B TE€YEHHE CEMECTPA, HEOOXOAMMO BBISBIISATH CUIIBHBIX CTY/IEHTOB U ITPUBJIEKATh UX K HAYYHON
paboTe, K Y4acTHIO B pa3HOTO pOjia OJIMMIIMAIaX U KOHKypcax.

CTyaeHT noKeH OonlyniaTh 3aMHTEPECOBAHHOCTh MPENOAABATEN B JOCTHKEHUH KOHEU-
HOTO pe3ylibTaTa: B NMPHOOPETEeHUH OOYYaloUIMMHCS TMPOYHBIX 3HAHUM, YMEHHH W BIaJeHUS
HaKOIIEHHOHN MH(GOpMAaIMel i peleHus 3a7a4 B MpodheCCuOHATBHOMN NeITeTbHOCTH.
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6.1.1. O6pa3oBaTe/ibHbIe TEXHOJIOTHHI

[IpoBenenue 3aHATHI U aTTeCcTAllMii BO3MOXKHO B JTUCTAHIIMOHHOM (hopMare ¢ MpUMeHe-
HHEM CHCTEMBI TUCTaHIIMOHHOTO 00ydyeHus yauBepcutera (CIO-LMS) Ha ocHoBe pa3paboTaH-
HBIX Kadeapoit «MaremaTrkay 3JEeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pazje-
Jam mporpammsl (cwm. 1. 4.4).

[Mopsimok mpoBeneHus: paboOT B TUCTAHIIMOHHOM (hOpMaTe YCTaHABIUBACTCS OTACIbHBIMH
pacrnopsHDKeHUSMH TPOPEKTOpa MO yueOHOU paboTe W/WiH IEHTPOM Y4eOHO-METOJUYEeCKON pa-
OOTHI.

6.2. MeTtoauyeckue yKa3aHusi AJsl 00y4aIOMNXCHA MO0 OCBOEHUIO
AMCHUILTHHBI

Paznea 1: nuddepenunanbroe ncuuciaeHue pyHKuui 01HOM nepeMeHHOM

ITpu u3yuyenuu quddepeHaabHOro ucunucienus GyHKIuui oqHol nepeMeHHoi oopaTuTre
BHUMAaHHE Ha MOHATHE Ipe/ena GyHKINU B TOYKE ¥ METObI ero BbraucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTemaTruyeckoro aHanusa. Ilpu BbluMcieHUU npenesioB (GyHKIMM HAJIO,

0
TIpeXae BCErO, BBIACHHTH XapaKTep HeompeneneHHoctd | —, —, 0-00,00—00,1% |. Uro6sl
00
OBJIa/IETh TEXHUKOM pEelIeHus 3a/a4 Ha BBIYUCIICHUE MIPEENIOB, HAaJJ0 3HATh JIBA 3aMEYaTEeJIbHbIX
npezena, TabIuIly SKBUBAJICHTHBIX OECKOHEYHO MaIbIX, IPaBmiIo JlonuTans, pa3inaHble TPUeMbl
PACKPBITUSL HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BUJA (GYHKLUHU U PELIUTh 1OCTATOYHO OO0JIb-
I0€ KOJMYECTBO 33/1a4.

IIpu u3ydyeHuu TeM, MOCBSILEHHBIX MPOU3BOAHON M AuddepeHunany (GyHKUMH, HATO
OCMBICIIMTh UX TE€OMETPUYECKHIA CMBICIT, IOHUMATh pa3indre MeXAy HUMU (auddepermnuan - 3To
IJIaBHAs JIMHEWHas 4acTh npupaiieHus GyHkuun). TBepao 3HaTh (Kak Ta0IuIy yMHOKEHUs) Gop-
MyJibl TuddepeHIIMpOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMH U mpaBuia nuddepeHnpona-
HUS (BCe, KOHEUHO, HO 0COOEHHO MpaBuiIo AU HepeHIupOoBaHMs CI0KHON QyHKIIMN).

OOpaTtuTe BHUMaHHUE TaKXe Ha 0ocoOeHHOCTU AU depeHnpoBaHus GyHKIINHI, 3a1aHHbBIX
B HESIBHOM (popMe, TapaMeTpUUECKH, Ha MpUeM Jorapupmuyeckoro auddepeHunpoBaHus.

Cremyer 4eTKO 3HaTh U YMETh MMPUMEHSATH AJITOPUTM HCCIIET0BaHUs (YHKIUN U IOCTPOE-
HUS rpaUKOB: ONpeieieHre TOUeK pa3pbiBa (M UX Kiaccu(UKaIUIO), aCUMIITOT rpaduka (BepTh-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIHLHON ), HEOOXOIUMBIE M IOCTATOYHBIE YCIOBUSI MOHOTOHHOCTH
(GyHKLNH, CYIIECTBOBAHUS JIOKAJILHOTO AKCTPEMyMa, MIPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GYHKIIMY U TOYEK repernoa.

Paznen 2: nuddepennnanbHoe ncuucienue GyHKIUi HECKOJIbKHX NMepeMeHHbIX

HpI/I HN3YUCHUHN NAHHOTO pa3Jeiia O6paTI/ITe BHHUMAaHHUC HA TO, YTO (I)YHKI_II/ISI ABYX IICPEMCH-
HBIX UMECT HaFJIﬂ)IHBIfI F@OMCTpI/I‘ICCKI/If/'I CMBICJT — 3TO NOBEPXHOCTDb B TPEXMCPHOM IPOCTPAHCTBE
Ha,Z[O OCMBICJIUTD MOHATHUSA YaCTHBIX IPOU3BOJHBIX U ITIOJIHOTO ,Z[I/I(I)(I)CPCHI_II/IaHa 1 0COOEH-
HOCTBh HUX BBIYHCIICHHA, OBJIAJCTh TEXHUKON BBIUMCIICHUS IMPONU3BOAHBIX OT CIIOJKHOM q)yHKLII/II/I

HCCKOJIBKHX IICPEMCHHBIX. CJ'IC,Z[yCT 06paTI/ITL BHUMAHHEC HaA TO, UTO AJIA (I)YHKL[I/II/I L= Z(X, y)

0%z 9%z
CMCHIAHHBIC YaCTHBIC HpOI/I3BOI[HBIe BTOpOFO HOpHHKa paBHLI MC)K,Z[y CO6OI/I: = (TCO-

pema IlIBapuia), To ecTh nMopsI0K AMPPEepeHInPOBaHUS HE UMEET 3HAYEHUSI.

Jlnist pyHKIIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh M3MEHEHUS (PYHKIIMH B IPOU3BOJIHLHOM
HaIpPaBJIEHUU XapaKTepU3yeTcs MPOU3BOAHOM 10 HANpaBJIEHUIO, & HaUOOJbIIas CKOPOCTh U3Me-
HeHMs QyHKIMU Oy/eT B HalpaBJIEHUN BEKTOPA IpalueHTa.
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Craenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBUS CY-
IIECTBOBAHUS SKCTPEMyMa (DYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.

Pa3nen 3: uHTerpajbHoe HCUHCIEHHE

B uHTErpanbHOM HMCUMCIICHMH peIIaeTcs 33j1a4a, 00paTHOW TOHM, KOTOpask paccMaTpHBa-
nack B U depeHIHaTbHOM HCUHCICHNN: HEOOX0AMMO Haitti urs nauHoi ¢pynxuun T (X) Taxyro

(byHKLMIO, TPOU3BOAHAS OT KOTOPO# ObliIa OBl paBHA 3aaHHON. MIHTEerprpoBanue QpyHKIUI — 10-
CTaTOYHO CIJIOXKHBIH pa3/iesl MaTeMaTHKH, OBIaJJeTh KOTOPBIM MOXHO TOJIBKO, €CITH CTY/ICHT «BO3b-
MET» JOCTaTOYHO OOJIBIIOE KOIUYECTBO HHTETPATIOB Pa3HOI0 THUIIA.

Hano TBep0 3HaTh TabIMIly HHTETPAJIOB OT OCHOBHBIX JIEMEHTApHBIX (DYHKIUI, OCHOB-
HbIE METO/Ibl HHTETPUPOBAHUS (3aMEHa ITEPEMEHHOH, MOJIBEACHUE MO 3HAK Ju(depeHimaina, H-
TETPUPOBAHKE N0 YACTSIM, IPUEMBI BBIYHCICHHUS HHTETPAJIOB OT PAIlHOHATBHBIX APOOEH, OT pas-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKINH).

Hamo ocMbICINTh €IMHCTBO NOAXO0/a K MOCTPOCHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIN-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHHE HEKOTOPOIl MHTETPAIbHOW CYMMBI U IIpe-
JIeTIbHBIA TIepexo/.

3HaTh TEOMETPUUYECKHUI CMBICIT U OCHOBHYIO ()OPMYITY BBIYMCIICHHS OTPEICICHHBIX HHTE-
rpasioB — popmyny Hetorona — JleliOHu1a, reomerpudeckue u pu3ndecKkue MpuitoKeHHus onpee-
JICHHBIX ¥ KPAaTHBIX MHTErPAJIOB, YMETh HAXOJHUTh IUIOMIAh TUIOCKON (UTYpHI, JJIMHY KPUBOI,
00BEM H IUIOLIa/Ib TOBEPXHOCTH TEJI BPAIICHUSI.

7. ®oHJ OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpPEACTB IpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIIOYAET
pa3nelsl:

1. MeTtoabl KOHTPOJIS U OLIEHUBAHUS PE3YIbTATOB O0YUECHHUS.

2. I1Ikana ¥ KpUTEpUH OLICHUBAHUS PE3yJIbTaTOB O0YUYEHUS.

3. OueHOYHBIE CPESICTRA.

3.1. Texymiuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTeCTalUs.
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Ilpunoycenue 1

TemaTHyecKkuid MUIaH TUCHUATLUIAHBI «MaTeMaTHYeCKUH aHAJIW3» 10 HAPABJIEHUIO MOATOTOBKH
08.03.01 CtpoureanbcTBo
[Tpodunu
IIpoMbIlJIeHHOE B TPaskKIaHCKOE CTPOUTEILCTBO.
(bakamaBp)
®opma 00y4eHHUS : OUHO-3204HAS

I'ox Haoopa: 2024/2025

(bakanasp)
Bupabl yueOHoii padoThl,
Buasbl camocrosiTeIbHOM pa- ®opMbI
BKJII0Yasl CAMOCTOSITEIbHYIO 6O0ThI ATTeCTa-
o = padoTy CTy1eHTOB
M Pasnen 5 |5 £ , Crynentos i
i 1 QE) 5 g H TPYAOEMKOCTH B yacax
@ 5}
o = &) Pe-
J | I/C | JIag | CPC | KCP | K.P. | K.IL. | PTP | ¢e- | K/p | D 3
par

Bropoi cemecTp

Pasznen 1. InddepenunanbHoe ucuuc-
1.1 | ienne GyHKIUI OTHOM MepeMEeHHOM. 2 1 2 6
Yucnosas nocnenoarenbHocTb. [Ipenen
YU CJIOBOM MOCJIEI0BATEIBHOCTH U €T0
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cBoiicTBa. [IpaBuia npenenbHOro nepe-
xona. @ynkius. [Ipenen pynkuuu. Teo-
pembl 0 npeaenax QyHKINU.

1.2

IlepBbIil 1 BTOPOM 3amedarelbHBIE IIpe-
nenbl. beckoHeyHo Maiible 1 0eCKOHEYHO
0oJbIIME BEIWYUHBL. OKBHBAJICHTHBIE
0ECKOHEUHO MaJble BEJIMYMHBI. Packpbl-
THE HEOIIPEAEICHHOCTEN Pa3HOro TUIIA.
Boinaya 3aganuii PI'P Ne 1 nmo marema-
THYECKOMY aHAJIN3Y.

1.3

HenpeppiBHOCTh QyHKIHI B TOYKE U Ha
npoMexyTke. OJHOCTOPOHHHUE MpPEAEIbI.
Touku pa3pbiBa QYHKIIUU, UX KJIacCH(H-
KallMsl.

1.4

[TpousBonnas ¢yaknuu. ['eomerpude-
CKMH U MEXaHMYECKUW CMBICI ITPOU3BO/-
Ho. [lpaBuna nuddepeHmupoBaHus u
(GopMyJibl  BBIYUCIEHUS TMPOU3BOJIHBIX.
Tabnuna Npou3BOJIHBIX OCHOBHBIX 3Ji€-
MEHTapHBIX (QYHKIUI.

1.5

Huddepenuman. [TpousBonusie u qudde-
pEeHIHANBI BBICIINX TMOPsAKOB. [Ipubimm-
JKCHHBIC BBIYHCIICHUSI C TIOMOIIBIO JH(]-
dbepeHnuanos.

1.6

[IpaBuno Jlonurtans. @opmyna Teinopa.
Pa3noxxeHuss OCHOBHBIX AJIEMEHTapHBIX
bynkuuii no popmyne Teinopa. [Tpubiu-
JKEHHbIE BBIYHMCIEHHUS C MOMOIIBI0 (op-
Myuibl Tennopa.
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1.7

OcHoBHBIE TeopeMbl auddepeHnnans-
HOT'O MCYHUCIeHHUs. MOHOTOHHOCTh (PYHK-
UM, SKCTpeMyMbl. HeoOxonumble u 10-
CTaTOYHBIC YCJIOBHUS MOHOTOHHOCTH, JIO-
KaJbHOTO JKCTpemyma. MccnenoBanue
BBINMYKJIOCTH rpaduka (yHkmu. Toduxu
neperuoa.

1.8

OO6mas cxema ucciuenoBaHus QyHKIMA U
nocTtpoeHus ee rpaduka. CBoicTBa PyHK-
11, HENPEPBIBHBIX Ha 0Tpe3ke. Hanboumb-
1iee U HauMeHblllee 3HaueHus (pyHKUIUU
Ha OTpE3KE.

KonTpoabubiii Tect Nel Ha cemuHape
10 (yHKIHMAM OAHOM NepeMeHHOoI

1.9

Pa3znen 2. @yHKUMA HECKOJIbKHX Nepe-
MeHHbIX. [Ipenen u HenpepsiBHOCTH. Oc-
HOBHBIE CBOMCTBa HEMPEPBIBHBIX (PYHK-
unii. YactHele mnpousBoaHble. [loyHbIM
muddepeHmman.

Boinaya 3aganuii PI'P Ne 2 no ¢vyHk-
IMAM HECKOJbKHX NepeMeHHbIX

1.10

[TpousBoaHbBIE CIOXKHON (YyHKIMU He-
CKOJIbKUX MEepPEMEHHbIX. YacTHbIE MPOU3-
BOJIHbIE U AU(epeHLranbl BHICIIUX O-
pankos. Teopema IlIBapua. [IponsBognas
10 HaIlpaBJICHUIO. ['paauieHT.

10

1.11

OkcTpeMyM (YHKIUU HECKOJBKUX Iepe-
MeHHbIX. HeoOXxonumble U J10CTaTOYHBIE
YCIIOBHSI SKCTPEMYMA.

11
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KonTpoabubiii Tect Ne2 Ha ceMuHape
no (yHKIHUAM HECKOJbKHX IepeMeH-
HBIX

1.12

Pa3nen 3. UnTerpasbHoe HcYUC/ICHHE
ITepBooOpaznas. HeonpeneneHHbI nHTE-
rpan u ero cBoiictBa. Tabnuma uHTErpa-
JIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (YHK-
uuii. MeTtox HemocpeaCTBEHHOIO HHTE-
TPUPOBAHUS.

Boiiaua 3aganuii PI'P Ne 3 no mHTe-
IPAJbLHOMY HCYHUCJICHHIO

12

1.13

HHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI T1e-
PEMEHHOM, MOJBECHUEM IO 3HAK Au-
¢depenunana. MeToq HHTETPpUPOBAHUS 11O
4acTsIM

13

1.14

WuTerpupoBanue paldoOHAIbHBIX ApoOei
UHTETPUPOBaHNE HEKOTOPBIX BUJIOB UPpa-
LMOHAJIBHBIX U  TPUTOHOMETPUYECKHUX

GyHKLIUH.

14

1.15

3aaun, IpUBOAIINE K IOHATHIO ONpeie-
neHHoro uHrerpana. CBoiicTBa ompene-
neHHoro uHrerpana. ®@opmyia HerotoHa-
JleiiOHuua. 3aMeHa MEpeMEHHON U HHTe-
TPUPOBAHME IO YACTAM B OIPENEICHHOM
UHTErpaje

15

1.16

[TpunokeHus omnpeaeNeHHOro WHTerpaita
B F€OMETPUU U MEXaHMKE (BBIYMCIICHUE
ionaied Miockux (uryp, JUIMHBI KpH-
BO, 00bEMOB, IJIONIA/ICH MOBEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpanbl MEPBOrO U
BTOPOTO PO/Ia, X CBOWCTBA.
Kontpoabnblii Tect Ne 3 Ha cemuHape
10 MHTErPATbHOMY HCUMCJICHHIO

17
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3amaun, MPUBOJANINE K KPaTHBIM WHTE-
rpajaM. /[BOMHON U TPOMHOU UHTETPAbL,
HUX CBOMcCTBa. Beluncienue NBOMHBIX WUH-

118 TErpajloB CBEJICHUEM K IIOBTOPHBIM. I'€0- 18 6

MeTpUYecKue U GU3NIEeCKUe IPUII0KEHUS

KpaTHBIX UHTETPAJIIOB

KonTpoabHoe TecTupoBaHune

dopma aTTecTaluM 19-21

Bcero 4acoB mo aJucHMILINHE 3 3
28 108 Te-

PT'P cTa

18



Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hanpasnenue noaroroku: 08.03.01 CtpoutenbCcTBoO.
[Tpodwiie: YpOaHUCTHKA U CTPOUTEIHCTBO.
®dopma 00yueHUS: OUHO-3209HAS.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J11 KOHTPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOii
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lllkana U KpUTEpPUHU OLlEHUBAHUS Pe3yJIbLTATOB 00y4YeHHUs

®opma NPOMeKYTOYHOM aTTECTALMHU: IK3AMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YY€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUIMHE, TP 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYILErOo KOHTPOJS YCIIEBAEMOCTH B TE€UYEHHE cCe-
MecTpa. OleHKa CTEeNeHN JOCTHXKEHUS 00Yy4arolUMUCA MIaHUPYEMBIX Pe3yIbTaTOB OOY4YEHHUS I10
JUCIIUIUIMHE TPOBOJUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHS M0 AUCHUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. 1o uToram mpoMeKyTOuHOM aTTECTallMM MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yIAOBIETBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIBHO.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
nporpaMMoi JuciuIuInHbl. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH MEpPeHoce 3HaHWHM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTalllu, NPeIyCMOTPEHHBIE
nporpaMMoil TuCHUIUIMHBL. CTyJIEeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJCHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

y,[[OBJ'I@TBOpI/ITGJ'IBHO

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
Tabynuax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JU30M, apryMEHTaluuell U BBIBOJAMH, B PELICHUM 3aJa4 MOTYT
coJiepKaTbcs rpyOble omuOKu. J{71s HoTydeHus IPaBUIBHOIO OT-
BeTa TPEOYIOTCS YTOUHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJIOBHMS IOATOTOBKHM CTY-
AE€HTAa K NPOMEKYTOYHOH AaTTeCTAllUM, MPEIyCMOTPEHHBIE
nporpammont aucuuiuivasl, MUJIW cTyneHT neMoHCTpUpyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUW, YMEHHH, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSBIIETCS
OTCYTCTBHUE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAaHUM 3HAHUSMH U YMEHUSAMMU.

3. OueHo4YHbBIE CPeICTBA

/i

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIs pellleHus 3a/1a4
OIPEACIEHHOrO0 THMA IO TEME WU pas3-

Temy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIEC 3HAHUS 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEIOM.

KoMmmnekr 3amanwmii
JUIS BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcerHblit onpoc co-

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
CricnuajibHas 6CCCZ[3. neaarorn4ycCKkoro pa-
OOTHHKA C O6y‘laIOI_HI/IMCH Ha TCMbI, CBA-

Bompocsl o

CKUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUMI LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, TpooIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIONIAs ABTOMAaTU3HUPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH ¥ yMEHUI 00y4Jaromerocs.
5 | Dk3amenanonnble | CpeicTBO TPOBEPKM 3HAHWUW, YMEHUMH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC T€O- | OMIIETHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

OHGHO‘-IHI)IG CpCACTBA TCKYILIETO KOHTPOJIA YCIIEBACMOCTH BKIIIOYAOT KOHTPOJIbHBIC BOIIPOCHL

3.1. Tekymuii KOHTPOJIb

" 3a71aHUs B q)opMe 0JIaHKOBOT'O TECTUPOBAHUA TJIsI KOHTPOJIA OCBOCHUA 06y‘IaIOHII/IMI/IC$I pa3aciio

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen uncioBoi MOCIEIOBATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoaHas o HAMPaBICHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

Bmopou sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaoB. MccnenoBanue cxoauMocT HECOOCTBEHHBIX HHTETPa-
JI0B.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinHe « MareMaTH4ecKuil aHAJIM3»

Teopust npenenos u augdepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:

(2-n)* —(1+n)’ “mM—\?’/8n3+3

lim > =
"> (1+n) —(2-n) e Yn+54n

2 n®
Iim(2n +3j ) Iimn(\/n2+1—n), “m(n—lof”*l

n—oo 2 00
-2\ 2n° +1 n—> el
. 2x% +11x +15 . 4x?
lim———M — lim——.
x—>-3 X+3 x=0 sin“ 3x
. 2n+1 — 5”7l . sin3x . ctg7x
lim=——7F-7"— lim lim (1-3x)
n>w 312 4 gn x>0 _ e><2 X—>+0
0, X<-rx
2. UccnenoBars Ha HEMPEPHIBHOCTD M BLIOIHHUTE YepTekK: Y =4SINX, —7 <X <0
7, x>0

3. Haiitu npou3BoHyIO (QyHKIHU:

2(3x" +4x* —x-2) y = Inarcsiny1—e?,

TN v
3P+l

tgx —ct X =
gx=cgx 30

V2 9
y :sin(§+tj.

y =arctg

yzLGX y=arctg2;+sinln2x
3sin(12x+1) 1—2%2
y:arctgslnﬂ y:<\&)
X+2
X3
sin(x—2y)+—=7x x=e'cost, y=e'cost
y

4. CocTaBUTh ypaBHEHMs KacaTeIbHOM M HOPMAJIM K JAHHOW KPHBOM B TOYKe ¢ aOcmuccoil X, :
y=x*+8Jx-32, x,=4.

1
vl
5. TIpoBecTH IOJTHOE HCCIeI0BaHNe U ocTponTh rpaduk f (X) = x* + =z
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

" .

(V) n
1. Haiiti yacTHBIE IIPONU3BOAHEIC BTOPOI'O IIOpsAaKa, Y6C,I[I/ITI>CSI, qTo ny = Zyx .

2. Haiitu rpamuent pynkuun z = f(X,y) BTouke My(X,,Y,): Z= yT , M,(4,6).
X

3. HccnenoBath Ha 3KCTpeMyM GYHKIHIO Z=X> —X+Y° +2Y.

HNurerpupoBanue
Beruucianrsb HEONPEIACJICHHbIC HHTET'PAJIbI
IL, [x-27dx, j(x +1)edx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
I dx I dx J‘ x+18 X I X+1 o Isinax dx
x> —6x+18" " x®+6Xx+5 (x-6)(x+2) ' x*+3 " “cos’x
Berunciaursb OINPEaCJCHHBIC HHTEI'PAJIbI
foomtreoman, [0 Jonew, S
sin“ xcos xdx , x —1)e”dx,
0 01+ 3X 0 1 X7 +Inx
6 2 14 x° -4 dx Lx% +2X
[—— I dx P [——dx,
11+«/3x 2’ “parctgx 1(3x+5) o X*+1
J3 3 2 7.6 1 X
jx—dx, [V4-x2dx, ISsinzxcosxdx, jd—
0 41+ X2 0 0 o V143X
1 et
dx
(x—2De"dx, e ———
'([ ! XA/ 7+Inx
Heco0cTBeHHbIE MHTETrPaJIbl
1. YKa)KI/ITe, KaKOH U3 HECOOCTBEHHBIX HUHTCETPpaJIOB SABJISACTCA CXOLAIIUMCSH
[Vxdx, [x%dx, [v/x°dx.
1 1 1
2. BeIUUCIUTE UHTET pall, YCTaHOBUTD €ro CXOANUMOCTb UJIN paCXOAUMOCTb j 1
Sl %P

3. BeraucnuTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xax
1

a dx
4. BBIYHCIIUTh HECOOCTBEHHBII HHTETPal [——, YCTAHOBUTH €r0 CXOUMOCTb I
0

pacxoauMoOCTb.

X2 +3y?

Xy
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©dx

5. BeraucuTs HeCOOCTBEHHBIH HHTErpall | — , YCTAHOBHUTH €r0 CXOAMMOCTD HIIA
-1
pacxoauMOCTb.
T odx
6. Brrancnuts HUHTCrpajl, YCTAHOBUTH €TI0 CXOAUMOCTD HUJIM PACXOAUMOCTDb Il 2
“1+X

00

o0
7. BeluucnuTh MHTErpaj, yCTaHOBUTH €ro CXOJIUMOCTb WJIU PACXOAUMOCTD J. In xdx
1

1
8. Berunciantbh HeCOOCTBEHHBIN HHTETPaj J.d—)z( , YCTAaHOBUTD €r0 CXOAUMOCTh WIIN
I X
pPacxoauMOCTb.
Kparnble uHTErpaibl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJie

2—

a fdxﬁjxf (x,y)dy | b. jdy | ' (x, y)dx..
0 2X 0 Jy

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

3. Berancnuth
U(lezyz +16x°y* ) dxdy;
D
D: x=1y=x y=—/x.
4. Beraucnuth
[[(x* + y)dxdy, D — MHOMeCTBO TOUEK MIIOCKOCTH, OrPaHUYIEHHOE JTHHUAMHU

(©)
y=x/2, y=2x, y=2/x (x>0).

5. Haiitu mutomaaps ¢purypsl, orpaHu4eHHON JAHHBIMU JINHUSMU
y=3/x, y=4¢e", y=3,y=4
6. Haiitn 1uromias GUrypsl, OrpaHHYeHHOMN THHISIME Y = X, Y =—X+2

8. Haiitu 00bem Tena, moaydeHHoro BpamienneM Bokpyr ocu OY ¢urypsl, orpaHU4eHHON JTMHU-
s Y=Xx°, y=1 x=0.

9. Haiitu o0bem Tena, moay4yeHHOro BpamieHneM Bokpyr ocu OX ¢urypsl, orpaHun4eHHO# JTHHU-
s Y=X°, Yy =X.

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. MocTpoutsb rpadmk: Y = 3C0S 2X
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2. Hantn npegensl:

. 2 2 _ 32
N Iim(5 n) +(5+n)2 2)I'm1 C0S 2X X=Xt —x-2

n*°°(5—n)2 —(5+n

~—"
><—
{
N
>
~

2 _x— 7
4) Iimx—Xl 5) Iim(MJ 6) Iim(x—\/xz—x+1)

X—>2 |n(x_1) x>0\ 1+ X COS X

-X, X<0

3. WccnepoBaTb Ha HENPEPBIBHOCTb M BbINMOMHUTD YepTex: Y = x*, 0<x<2

3, Xx>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
a) y:arctg3ln£ 6) yz(\/;)
X+2
. X3 —t t
B) Sin(X—2y)+—="7x r) x=e"'cost, y=e'cost
y

oo (1 1
2. Havitm lim| =—
x>\ X arctgx

2

3. NpoBecTu NoaHoe UccneaoBaHne 1 NocTpouTb rpaduk | (X) =X"+—.

X

Bapuanr.

ou

Nel. Berunucnuth IMPOU3BOAHYIO 110 HAIIPABJICHUIO —— U HaWTH MOAYJIb BEKTOpA I'paIUCHTA JJI1

oS

X
dyrxmun U = 2Xy + T +2° B Touxe A(6;9;1) B HanpaBeHNH, COCTABJISIONIEM C OCIMU KOOp-

i\ yrael COSax=—, COSfB=—, y<—
WHAT YTIIbI , , .
7 7 4 2

Ne2. Vcerenoats Ha sxctpemym yrxmio Z = Xy(L—4x? —4y) =5,
Ne3. z=In(y—-x*), x=+/sint, y=cost. Haittu %

Bapuant

Boiuucaumoe:
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2
2. J.2x+1 hlxdx.
1

3x? —4 sin’ 3x 2x—1
3. 4, dx. 5. | ———dx.
'[x +4x '[cosz3x g J.1/4_2x_x2 ’

1. BbIYMCIUTH UHTETPAJIBIL:
+00

_[xe_x2 dx . TL
1 ) x-+/Inx
N300pa3uth 00J1aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK MHTETPUPOBAHUS B TIOBTOPHOM HHTE-
rpaie
Vas—x?
j dx j £ y)dy.

BerancnuTe momaabk QGUTYpHl, OTPAaHWUYCHHOW JIMHHUSMH
2
y=2-x", y=2x.
BapuanT 3a1anuii TpeHUPOBOYHOIO TeCTA.

3agaun

3
arcctg/x dy_2
X

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

4. HaTn Npon3BOAHYO y;:

a) y —_5 sin4 X—3 6) y — Xarctg7x
V X

y

B) ¥ += =c0s3x r) Xx=cost+sint, y=sint—tcost
X

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

2x
. e
6. Hantun UHTEpPBA/ZIbl MOHOTOHHOCTU y =—.
X

3
X
7. Halttv Hanbonbluee, HaMeHbLee 3HadeHne dpyHKummn | (X) = 5—16X Ha oTpesKe [—5;1].

8. MNocTpounTb KacaTenbHyto K rpaduky GyHKLUK f (X) =3arccos x* B Touke X ==

2 yactb 9. Hantu npegensi:

3+n)’ —(2+n)’ 2 _
(3+n) —(2+n) 2 lim92X 31 jim X +2x-8 .o 195X
H—3x +5x% +6x % tg3x

26



3 yacTtb

0, XxX<-rx

10. WccnenosaTb Ha HEMPEPBIBHOCTb M BbINOMHUTL YepTex: Y =1SINX, —7<X<0.

T, x>0
Ve
11. NposecTn nonHoe nccaesosBaHme u noctpontsb rpadmk | (X) == 4
X —
KonTposabHbie padoThl (IpuMepbI)
BapuaHT
1. Noctpoutsb rpaduk: y =3C0S 2X
2. Hantn npegens!:
2 2 3_ 2
_(5-n)"+(5+n) . 1-c0s 2X X=Xt —x-2
1) lim > > ) lim——7—— 3) lim—; 5
"= (5-n)" —(5+n) =0 e 1 X2 X° —2X° + X —2

2 _y_ X2
2 lim¥X =Xt 5) nm(mj 6) lim x—5 —x+1)

x—2 In(x—l) x>0\ 14 X COS X X—30

—X, X<0

3. WccnepoBaTtb Ha HENPEPLIBHOCTb U BbIMOHUTL YepTex: Y = X, 0<x<2

3, Xx>2
BapuaHTt
1. Haittn nponssoaHyto Y, :
a) y=arctg3ln£ 6) y:(\/;)
X+2
. x> -t t
8) Sin(X—2y)+—="7x r) x=e"cost, y=e' cost
y
2. Hawitn lim| ——
x><| X arctgx
, 1

3. MNposecTn nosHoe nccneaosaHue n noctpoutb rpaduk f (X) =X"+—.
X

Bapmuanr.
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Nel. BbruncnauTs Npou3BOAHYIO IO HAIIPABJIEHUI0O —— W HAUTH MOAYJb BEKTOpA I'pajiueHTa AJIs

oS

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

VT. CoSa =—, COSf=— <—
MHAT YIJIbI ) .
it 7 7 4 >

No2. Uccnenopats Ha sxctpemyM dynximo Z = Xy(L— 4x% - 4y)-5.

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

Bapuanr

Boiuucanumobo:

2
2. J.2x+1 hlxdx.
1

3. J- 3x? —4 4 J-sin33xdx 5 J- 2x—1 I
x’ +4x “Jos?3x ' A —2x —x? '

1. BbUKUCAUTD UHTETPABL:
+00

2 Tod
Ixe dx . !ﬁ

1
V|306pa3MTb obnactb UHTErpnpoBaHNA N UISMEHUTb NOPALOK NHTETPUPOBAHNA B MOBTOPHOM UHTErpane

0 J25-x?
[ s yydy.
-4 0

BbluMcanMTe naowagb ¢urypbl, OrpaHUYEHHON SIMHUAMMU

2
y=2—-x", y=2x
BapuaHT 3a4aHuii TPEHMPOBOYHOrO TECTa.

3apaum

3
luactb 1. y=sinlnx, y,y"-? 2. y:m, dy—? 3. y=3x"+xe*,%,=2/1x=0,1, y—?

4. Hai'Tn Npon3BOAHYIO y;:

. 4 X=3
a) y: 5 S|n4 6) y: Xarctg?x
X
B) eXV+X:cos3x r) Xx=cost+sint, y=sint—tcost
X
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5. Uccneposatb Ha skcTpemym | (X) = (X —3)2 (X—5) .

2x
6. HaviTn nHTepBasbl MOHOTOHHOCTK Y = — .
X

3
X
7. HaitTn Hanbonbluee, HaumeHbluee 3HaYeHne GpyHKummn (X) = 3—16X Ha oTpesKe [—5;1].

1
8. MNocTpounTb KacaTenbHyo K rpadmky GyHKLNK f (X) =3arccos x* B Touke X = E .

2 yactb 9. Hantu npegensl:

_ (3+n)’=(2+n)’ 2 Loy
D lim G ZCen) i 102Xy X 2X03 15X
"= (24n) —(1-n) -0 @7 —1 x>-3 X° +5X° +6X > 193X
3 yactb

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

11. NposecTn NosHoe nccnenosaHme U noctpoutb rpadmk f (X) =

Kpurepum ouenkmu:

- OLICHKA «3aYTEHO» BBICTABIISETCS CTYACHTY, €CIU OH PETYJISIPHO B TEUEHUE CEMECTpa MPEeACTaBIISAI
pElIeHUs 3a/1a4, BBIIOJHUI MOJHOCTHIO BCE 3a/IaHMS ¥ UX 3aLIUTHII, OTBETUB Ha BOIIPOCHI IPEenojia-
BaTes;

- OIICHKA «HE 3aYTEHO0» BBICTABJISETCS CTYJEHTY, €CJIM OH HEPETYJIPHO B TEUEHUE CeMecTpa Mpe.l-
CTaBJISUT PELICHUs 3a]a4, BBIOJIHUI 33/1aHUs HE MOJHOCTHIO MJIM BOOOIIE HE MPEICTaBIsul pabOThI
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOMPOCHI MpErogaBaTesl.

Jljig mpoBeieHust TEKYILEro KOHTPOJISI 3HAaHUM CTY/IE€HTOB B AMCTAaHIIMOHHOM (opMaTe B pas-
paboranHbIX Kadenpoil «MaTemaTukay OHJIAHH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (TIPOOHbIE) Te-
CTBI.

3.2. IlpoMeskyTOUHAS aATTECTALUA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 110 OUieTaM B YCTHOU (opMme.
BpewMs 17151 moArOTOBKM OTBETA HA BOMPOCHI HE Oosiee 45 MUH.

burner BkitoyaeT TeopeTHUECKU BONIPOC U 33/1a4u.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHATCS Ha Kadenpe «MareMaTukay.
TunoBbie BApUAHTHI OWJIETOB MPHJIATAIOTCS.

KoMmuiekT Bonnpocos

o guciuIuinHe «MarteMaTH4ecCKUd aHAJIN3»
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el N

Aunddepenunanbroe ucunciaeHne GyHKuuil 0HON NepeMeHHO

[TonsiTHe nepeMeHHON BEIUMYUHBI U 00JaCTH €€ U3MEHEHUSI.

noHATHE (QYHKIMOHAILHON 3aBUCUMOCTH, KiIaccuuKarus QyHKIIHA.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Ipenen 4nciIOBOM MOCIEIOBATEIBLHOCTH. ApHr(MeTHUECKUE ONepalii Haj MOCIIeA0BATENIbHO-
CTSIMHU.

VYcnoBus CyniecTBOBaHHsI KOHEYHOTI'O MPEesia YUNCIOBOH M0CIe10BaTeIbHOCTH (Teopembl Ko
u BeiiepmTpacca).

Bropoii 3amedaTesbHbIi Ipeaeil.

[Ipenen dpyukuuu. Onpenenenus. ['eoMmerprueckas HHTEpIpeTalns MOHATHUS Ipeesa ¢ yHKIUH.
CaoiicTBa npeesos.

beckoneuno Maibie, 6eckoHeUHO OobIIHe PYHKITUH.

IlepBbIil 3aMeUaTeIbHBIN IPEIE.

beckoHeyHO Majble BeIMYUHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U UX MCII0JIb30BaHUE MPU
BBIUYHCIICHUHU NpeesioB. Tabinia 3KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTh PyHKIIMM B TOUKE U Ha poMexyTke. OiHocTopoHHue npenensl. Knaccuduka-
U TOYEK pa3pbiBa rpaduka.

CoiicTBa G yHKIIHII, HEMIPEPHIBHBIX HAa OTpe3ke (TeopeMsbl Beiiepirpacca, boibiiano — Komn).
[IpouzBoanas. ['eomerpruueckuii u pusMvecKuit cMbICI por3BoAHON. KacaTenbHas 1 HOpMab
K TJIOCKON KPUBOM.

TaGnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBsi3b MEX1y CYIIECTBOBAaHMEM MPOU3BOJHON (PYHKIIUU B TOYKE U HEMPEPHIBHOCTHIO (PYHKIIMH
B TOM K€ TOYKE.

[IpowusBoHas CyMMBI, IpOU3BeIeHus, YacTHOTrO. [Ipon3BoaHast c10KHOM 1 00paTHOM QYyHKITUH.
[Ipou3BoaHas mapaMeTpUUYECKH 3a1laHHON (PYHKIINH.

[TpousBonHas GyHKLMH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHme CI0XKHOM MMOKa3aTeIbHON (QYHKIUH.

Huddepenunpyemocts. Auddepenunan. ['eomerpuueckuii cMpica quddepeHimana.
[IpousBoHbie U AU PEepeHIInanbl BEICIINX MOPSAIKOB.

OcHoBHbIE TeopeMbl AuddepeHnranbHoro ucurciaenus (teopema depma, Teopema Poist, teo-
pema Jlarpanxa, Teopema Komn).

IIpasuio Jlonurans.

Mtuorounen Teitnopa u ero cBoiictBa. @opmyna Teinopa. Ocrarounsiii uieH Gopmyisl Teitnopa
B (opme Jlarpanxa u Ileano.

AcuMnToThI rpaguka QyHKIUH.

OkerpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTOuHBIE YCIOBHS KCTPEMYyMa.

JlocTatouHoe yciaoBUe Bo3pacTaHus (YObIBaHHs) (QyHKIIHH.

HaubGonpuiee u HanMmeHbIlee 3HaUCHHS (YHKIIUHA HAa OTPE3KE.

BbImyKi10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycioBue Touku neperuoda. Jloctatounoe ycioBue neperuoa.

OOm1ast cxema MOCTPOCHHUS U HCCIeI0BaHUs Tpaduka QyHKIUH.

q)yHK].[I/IH HECKOJBbKHX MEPEMEHHbBIX

OnpeneneHne ¥ reOMETPUIECKUN CMBICT (PYHKIIUHU IBYX EPEMEHHBIX.

JIluauu ypoBHS GYHKIUU IBYX [T€PEMEHHBIX.

YacTHble TPOU3BOAHbBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@OYHKINH HECKOJIBKUX NEPEMEHHBIX, TOHSITHE MOJIHOTO Auddepenuana.
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o

JuddepenunpoBanue cI0KHbIX QYHKIUNA HECKOIBKUX MEPEMEHHBIX.

6. Ilpon3BoaHBIE BHICIINX MOPSAAKOB (GYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMeIaHHbIe TPOU3BO-
Hele. Teopema IlIBapua.

7. IlpomsBosaHas pyHKINU HECKOJBKHUX IMEPEMEHHBIX 10 HAIIPABJICHUIO.

8. IIpom3BojaHas MO HANPABICHUIO M IPAJAUEHT CKAJISIPHOTO MOJIS.

9. DkcrpemMyM (DYHKINU HECKOJBKHX ITEPEMEHHBIX.

10. HeoO6xoauMoe U 10CTaTOYHOE YCIIOBHSI SKCTpeMyMa (DYHKIIMH JABYX MEPEMEHHBIX.

I/IHTeraJILHOC HCYHUCICHUEC

[TepBooOpazHas, HeomnpeaeneHHbIH uHTerpail. Tadnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepEMEHHON U MHTEIPUPOBAHUE 10 YACTSIM B HEOIIPEIEIIEHHOM UHTETPAJIE.

HuTerpupoBaHue ¢ MOMOIIBIO MMOABEICHUS 01 3HaK nuddepeHiuana.

HHTerpupoBaHue palioOHAIbHBIX APOOEH.

WHTerprpoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOI B ONPECIICHHOM HUHTErpalie.

HuTerpupoBanre TPUTOHOMETPUICCKUX (DYHKIINN, OCHOBHBIC TTPHEMEI.

HuTerpupoBanue upparroHaibHbIX (YHKINHN.

YHuBepcaiibHas TPUTOHOMETPUYECKAs MOJCTAHOBKa.

OmnpeneneHHblit HHTETpai u ero cBoiictBa. @opmyna Hetotona — JleiiOuuna.

10 [TpunoxeHus onpeneNeHHOr0 HHTErpaia K PEHICHUI0 TeOMETPHYECKUX U (PU3UIECKUX 3a/1ad.

11. BeluncneHue miomaeii ¢ moMoIIbI0 OMPEeIEHHOr0 HHTerpasa.

12. BeraucrieHue TIomay 1 JUTHHBI KPUBOM, 3aJaHHOW ypaBHEHUSMHU B TTapaMeTPHIECKOH Gopme.

13. Boruncnenue miomaay KpUBOJIUHEHHOTO CEKTOpa B MOJISPHBIX KOOPINHATAX.

14. Boruncnenue mionaieid B IpsIMOYTOJIbHBIX M HOJISIPHBIX KOOPAMHATAX C IOMOIIBIO ONpPEeIIeH-
HOT'O MHTErpaa.

15. Beruncnenue JUIMHBI JyTH ¢ TTIOMOIIBIO ONPEIETICHHOT0 HHTETpaa.

16. Borunicnenue ATUHBI JYyTH KPUBOU, 3aJaHHON MTapaMeTPUUECKU.

17. Berunucnenue oobema Telia BpalleHHs C TOMOIIBIO0 OMPEICIEHHOTO HHTErpaia.

18. Brrunicnenue miomaay moBepXHOCTH Tejla BpaIleHHs.

19. HecoGcTBEeHHBIE MHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoA~WNE

Tunosbie BApUAHTHI OUJIETOB
o pucuuminae «MareMaTHYecKu aHaJIn3»

MUHHCTEPCTBO OBPA3ZOBAHIS 1 HAYKU POCCUMCKON ®EJEPALIN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHWE BBICIIIETO OBPA3BOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Matematukay
JucnumnuHa «MaTteMaTHYeCKUi aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TIlepBooOpa3zHas, HeolpeneaeHHbINH HHTEerpall. Tabnniia OCHOBHBIX HHTETPAJIOB.

dx
45-x ++/5-x

2. BBIYMCIUTH HEOTIpeIeNeHHBIH HHTErpall I
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3. Haiitu rpaguent pynkuun  Z =Y,/Xy BTouke M,(L4).
4, YxaxuTe, KaKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISACTCS CXOISIIIAMCS

[xdx,  [xdx, J‘\/F dx.
1 1 1
5. HaiiguTe 3KCTpeMyMbl U TOUKH Tleperuda Gpynkuuu Y = (X —1)e ™.

YTBepxkaeHo Ha 3aceqannn kadeapel MatemMaTuku « 05» 03 2024 r., mporokois Ne 7

3aB. kadeapoi B.B. T'anieBko / /

MHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHUS POCCUNICKOIM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadeapa «MaremaTHKa
O6pazoBarenbHas nporpamma 15.03.03 «lIpuknaagHas MexaHuKa
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN OmeT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THIA. [[OHATHS CXOAMMOCTH M PACXOTUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
t 2t

2. Haiitu npousBoaHy0 QyHKINU, 33 JaHHON TApaMETPUUECKU X = e y= e
+t +t

3. I/ICCJ'ICI[OBaTI) Ha S3KCTpEMYM (bYHKI_II/II'O L= X2 - X+ y2 + 2y .
7.6

4. BpIYUCIUTH OHpe)leJ'IeHHBII\/'I HUHTCIpall I3Sin 2 XCO0S XdX .
0

5. Haiitu 00beM Temna, momydeHHOro BpamieHrneM Bokpyr ocu OX ¢urypsl, orpaHu4eHHO# JTHHU-
s Yy=x°, y=1 x=0.

YTBepkaeHo Ha 3acegannu kadeapel MateMaTuku « 05» 03 2024 r., mporokoi Ne 7

3aB. kaeapoi B.B. I'aneBko / /

J1114 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (popMaTe
B pa3zpaboTaHHBIX Kadenpoit «MaTreMaTukay OHJIalH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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