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1. Hean, 3a0aum ¥ IUIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
AUCIHHUININHE

K OCHOBHBIM yensim OCBOEHUS OUCUUILIMHBI «MaTeMaTU4eCcKUil aHaIu3» CIIEyeT OTHE-
CTH:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- IpUOOpETEHNE CTyIEHTaMH LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

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

- YMEHHE CTYJCHTAaMH Pa3BHBATh HABBIKK CAMOCTOATEIBHOTO U3yUYCHUsI YUeOHOH 1 Hayy-
HOH JINTEepaTyphbl, COAEPKALLEH MATEMATUYECKUE CBEACHUS U PE3YNIbTATHI;

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

- MOATOTOBKY BHICOKOKBAJIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX LU(D-
POBOM TypOYJIEHTHOCTH M BBICOKMX TE€XHOJOTMUYECKHUX PUCKOB COBPEMEHHOH LUPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIMHBI «MaTreMaTH4eCKUi aHaINu3» ClIeyeT OTHe-
CTH:

- OCBOEHHUE CTY/IEHTaMU OCHOBHBIX MOHSTHH, METOAOB, (OPMUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOUMYIO JUIsl YCIIEIIHOTO PELICHHS MPUKIIAAHBIX 3a/1a4;

- (hopmupoBaHue y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIUH, COOTBETCTBYIOLIUX €0
HAIPAaBIIEHUIO MOJITOTOBKU U 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/a.

OO0yuenue o qucruIuinHe «MaTeMaTH4YeCKHUi aHaIu3)» HapaBlieHo Ha (OpMUpOBaHKE Yy 00yYa-
foluxcs caeayoumx komnereHuil B coorserctBuu ¢ ®I'OC 08.03.01 (ypoBeHs OakaiaBpuara)
no HanpapneHuto noarotoBku 08.03.01 CtpoutenscTBO, YTBEPKAEHHBIM IpHUKkazoM MuHoOpHa-
yku Poccun ot 31.05.2017 Ne 481

Koa n HamMeHOBaHHe KOMIIeTeH M NuaukaTopsl 10CTHKEHUST KOMIIe-
TeHIUH

OIIK-3. Cnocoben mnpunumath pemeHus B | MOIIK-3.1. AHanu3upyet crocoObl MiId METO-
poeCCHOHATILHON JIEATEIIEHOCTH, HCIONb- | TUKU PEeIIeHHs 3a1a4 IpoPecCHOHATBHON Je-
3yl TEOpPETUYECKHE OCHOBBI, HOPMAaTHBHO- | ITEILHOCTH Ha OCHOBE HOPMaTUBHO-TEXHHUYE-
NpaBoOBYyIO0 0a3y, MPAaKTUYECKUH ONBIT Kallk- | CKOH JOKyMEHTAllWW, 3HaHWS TpPOOJIeM OT-
TaJIBHOTO CTPOMTENHCTBA, a TAK)KE 3HAHUS O | paciiid M ONbITA UX PEILICHHUS.

COBPEMEHHOM YPOBHE €0 Pa3BUTHS HOITIK-3.2. CiocobeH ocymiecTBIsTh cOOp U
cucTeMaTH3annio HHPopMauu oo omeiTe pe-
LIeHMsI 3a]1a4 MPOPECCUOHAIBHON e TeNIbHO-
CTH, GOpMyINpPOBaTh 33JJa4u B cepe mpodec-
CHOHAIIBHOW JIEITETFHOCTH Ha OCHOBE 3HAHHMSI
poOJIeM OTPACIIU U OMBITA UX PEILICHHS.
HOIIK-3.3. Biageer MmeTogamMu OLEHKHU yCIIO-
BUI CTPOUTENILCTBA, BBIOOPOM MEPOTIPUATHIA
M0 YCTPAHEHUIO HEOIAarONMPUATHBIX HHKE-
HEPHO-T€0JIOTMYECKHUX MPOLIECCOB (SIBICHUIN),
criocobaMu onpesiesieHus: KayecTBa CTPOU-




TEJIbHBIX MAaTEPUAJIOB HA OCHOBE HKCIEPH-
MEHTAIBHBIX UCCIESIOBAHUN UX CBOMCTB U
METOJaMH OTIPEJICICHUS YCIOBUN PabOThI
CTPOUTEIBHBIX KOHCTPYKIIUH.

2.

MecTo 1MCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JluciumuinHa OTHOCHUTCS K 00si3aTeNbHON "acTu 61oka b1: Moayns «MareMaTH4ecKne U ecTe-
CTBEHHO-HAYYHBIE JUCLHUILTUHBD.
JuctummHa 6a3upyercs Ha CIIeAYIONeH, TPOIeHHON TUCIUTUINHE:

- TMHEeWHas anreopa.
Hucnunnuna «MaTeMaTHyecKuil aHaIu3y JOTUYECKH CBA3aHa C TOCIEYIOIIMMU TUCHUTITHHAMU
B obsazamenvrotl vacmu:

- MaTEeMaTHUYCCKUI aHaIn3;

- pusuka;

- DJICKTPOTEXHUKA U JIEKTPOCHAOKEHHIE B CTPOUTEIHCTBE;

- TeOpeTUYecKasi MEXaHUKa;

- CONIPOTUBJICHHE MATEPUATIOB;

- CTpOUTENIbHBIC MaTepUabI,

- OCHOBBI pacueTa CTPOUTEIbHBIX KOHCTPYKIIUN;

- SKOHOMHKA 1 YIIPaBIEHUE B CTPOUTEIIHCTBE.
B uacmu, popmupyemoii ynacmuuxamu o6pazosamenbHbiX OMHOUEHUL

- YCTPOMCTBO U IKCIUTyaTaI¥sl POMBIIUICHHBIX 3aHU;

- TEXHOJIOTUU HH(POPMAIIMOHHOTO MOJICIIMPOBAHUS B CTPOUTEIIBCTBE.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTaBIsEeT 4 3aueTHbIE eIUHULBI -144 yaca.

3.1. Buabl yueoHo# padoThl U TPYA0EMKOCTH

n/n Bup yueoHoii padoThl Koawecrso Cemectp 2
4acoB
AyIMTOpHBIE 3aHATHS 72 72
B ToMm uuce:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTHUYECKUE 3aHSTUS o4 o4
2.
JlaGopaTopHbIe 3aHATHS - -
CamocrosiTesibHast padoTa 72 72
IIpome:kyTOoUuHAs aTTeCTANMS
3K3aMEH D D
HTroro 144 144




3.2. TemaTnyeckuii NJjaH U3y4eHUs TUCHUNITHBI

Pazmemén B npmiioxkxenuu 1 k pabodeii mporpaMmme.

3.3.  Conep:kanue pa3aejoB IMCUUILTHAHbBI

BBenenue

IIpenmer, 3anauu U conepkaHne AUCUUIIMHBL. OCHOBHBIE ATAlbl Pa3BUTHS JUCLIUILINHEL.
CrpykTypa Kypca, ero MecTo M pojib B IOATOTOBKE 0akanaBpa, CBS3b C APYTUMH JUCHUTUIMHAMH.

Paznea 1. luddepennunanbroe ncuuciaenue GyHKIUH 01HON nepeMeHHOM

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncinoBoil mociaen0BaTeIbHOCTH U €T0
cBoiictBa. @ynkuus. [locrpoenue rpadukoB pynkuuit. [Ipenen pynkuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBeiii 1 BTopoii 3aMedarensHbie npezensl. CpaBHeHHEe 0ECKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETMYNH. DKBUBAICHTHBIE OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepsiBHOCTH QYHKIMI B TOUKE U HA MPOMEKYTKE, TOUKH pa3pbiBa (PyHKINH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KITaCCUPUKAIIHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomerpuueckuil 1 GU3NYECKUN CMBICT TPOU3BOIHOM.
[TpaBuna quddepeHrpoBanus U GOPMYIIbI BBIYHCICHHUS TPOU3BOAHBIX. TabauIa Mpon3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX (YHKIHI. Berarcienue mpou3BOAHBIX (YHKIIHMA, 3alaHHBIX pa3Iny-
HBIM 00pazom.

Hudbdepennnan. [IpousBoaubie u auddepeHIuansl BRICIIHX TOpsaakoB. [IpubimkeHHbIe
BBIYUCIICHHSI C TIOMOIIBIO T (HEepEeHITHAIOB.

Tema 4. IIpaBuio Jlonuransa. @opmyna Teitnopa. PackpbiTue HeonpeneaeHHOCTER pas-
JUYHOTO TUMa. Pa3noxeHne 0OCHOBHBIX 3lieMeHTapHbIX GyHKIM 1o popmyne Teinopa. [Tpubnu-
YKEHHBIC BBIUYMCIICHHS ¢ TIOMOIIBIO (hopmyitbl Telinopa.

Tema 5. OcHoBHbIE TeopeMbl U HEepeHIINATEHOTO UCYUCICHNUS. MOHOTOHHOCTDh (PYHK-
I1H, SKcTpeMyMbl Heo0XoMMBbIe U TOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO 9KCTpe-
myMa. MccnenoBanue BeIyksIocTy rpaduka GpyHkiuu. Touky nepernda rpaguxa GyHKIUH.

OObmas cxema uccieqoBaHusl QyHKIMU U TocTpoeHus ee rpaduxa. CBoiicTBa QyHKIUH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiiee u HauMeHblee 3Ha4eHNsl QYHKIUU Ha OTPE3Ke.

Paznen 2. ludgdepenunanbHoe HCHUCICHHE (PYHKIMH HECKOJIBKHUX NePEeMEHHbIX

Tema 1. @yHKINM HECKOJIBKUX NMEPEMEHHBIX. JINHUM M MOBEPXHOCTH YPOBHS. HacTHbIE
npousBojHble. [TomHblit quddepentman. IIponsBoanbie caoxkHON QYHKIIMN HECKOIBKUX MEpe-
MeHHBIX. YacTHbIe pou3BoAHbIE U AU depeHInabl BhIcnX nopsiakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no HanpasneHuro. I'panuent. KacarenbHast k kpuBoii. KacarenbHas
IUIOCKOCTh M HOpMaJib K ToBepxHOocTH. Dopmyna Teinopa. DkcTpeMyM (YHKIMU HECKOJIBKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS SKCTpEMyMa.

Pa3nen 3. UnTerpanbHoe ucHuCIeHHE

Tema 1. [lepBooOpa3nas. Teopema cyiiecTBOBaHHs HeoIpeleleHHOro uHTerpana. He-
OTpezieNIeHHbI MHTErpajl U ero cBoicTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JEMEHTAPHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeTo1pI THTETpUPOBAHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, IT0JIBE/IEHUEM 1101 3HaK 1 depen-
nuana. MeToq MHTErpUpOBaHUS 110 YACTSIM.

HuTerpupoBanue palioHaIbHBIX ApoOel, MHTErpUpOBaHNE HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIHHA.



Tema 2. 3amauun, npuBOAIIHE K TOHATHIO OMpeeIeHHOr0 nHTerpana. OnpeneneHHbIN
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUS MHTErpUpPyeMOCTH. MIHTErpall ¢ mepeMeHHbIM IPEIEIOM UHTE-
rpupoBanus. Dopmyna HeroTona — JleiiOHuIa. 3aMeHa mepeMeHHOM B OITPEIeIEHHOM HHTETpasle.

[IpuiioxxeHns onpeesIeHHOr0 UHTErpajia B F€OMETPUU U MEXAHUKE (BBIYMCIIEHUE TUIOIIA-
neit mnockux Guryp, IIHHBI KPUBOM, 00BEMOB.

Tema 3. HecoOCcTBeHHBIE HHTETPAIIBI IEPBOTO M BTOPOTO Po/ia (10 GECKOHEYHOMY ITpOMe-
KYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPaTHBIM UHTErpajiaM. J|BOMHON U TPOWHOM UHTErpabl,
ux cBoiicTBa. [IpaBuia BeIYHCIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTnka NpaKTHYECKHUX 3AHATHI M0 TUCHUIJINHE
«MaTeMaTHYeCKHH aHAJIN3»

Ne Tema 3auaTusa

1 Paznen 1. DiaeMeHTHbI MATEMATHYECKOI'0 AHAJIN3A.

UucnoBas mocieqoBaTeabHoCThb. [Ipeaen 4uciioBoi nociueaoBaTeNnbHOCTH U €T0 CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen pynkuuu. Teopemsl o mpene-
nax ¢ynkuuu. [lepBbolii 1 BTopoii 3aMedaTesIbHbIe TPEAeIbl.

2 CpaBHeHuEe OECKOHEYHO MaJIbIX U OECKOHEUHO OOJbIIMX BEITUYMH. DKBHUBAICHTHBIE Oec-
KOHEYHO MaJIbl€ BEJIMYMHBI.

PackpeiTHe HEeonpeaeIeHHOCTEN PA3INYHOrO TUIIA

4 HenpepbBHOCTh QPYHKITHI B TOUKE U Ha TpOMEKyTKe. OTHOCTOpOHHHE TIpeAesbl. Touku
paspbiBa pyHkimu. [Tpumepsl perenus 3a1a4u

) [TpousBonnas pynkuuu. [lpasmia nupdepenunpoBanust 1 GOPMYIIbI BEIYUCICHUS MIPO-
n3BoAHbIX. TexHuka quddepeHurpoBanHus

6 HuddeperuupoBanue o0paTHbIX QyHKIMHA, (YHKIMNA, 3aJaHHBIX HESIBHO, ITApaMeTpuye-
CKkH, JorapupmMuueckoe qudepeHnrpoBaHne

7 Huddepennnan. 'eomerpudecknii cmpicn auddepennnana. [IponsBoansie u nuddepen-
IIMaJIbl BBICHIMX NMOPAKOB. [IpnbnmkeHHble BBIYMCICHUS C MOMOIIBIO AU depeHnaios.
8 IIpaBuno Jlomurans. @opmyna Tennopa. PackpbiTue HEONPENEIECHHOCTEH PA3IMYHOIO
tumna. Pa3noxeHns OCHOBHBIX dJIeMEHTapHbBIX QYHKINN 110 popMyse MakiopeHa.

9 ITpuGnnxeHHble BEIYUCIIEHHS ¢ TOMOIIbI0 (hopmyisl Telnopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Tpumepsl

11 | IlonHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukos. [Ipumeps! (TpoaoKeHE)
CamocrostenbHas padota Nel Ha ceMuHape 1o QyHKIMSIM OAHON NepEMEHHOM

12 | Pazgen 2. @yHKIMH HECKOJIbKHUX NepeMeHHbIX. JINHUU 1 TOBEpPXHOCTH ypOoBHS. HacT-
HbI€ MPOU3BOJIHBIE U AU PEepeHIInan NepBoro nopsiika.

13 | [onusiit quddepenunan. IlpousBoansie cioxHol ¢yHkuuu. IIpousBoaHas GpyHKIUY,
3a/laHHOM HesiBHO. YacTHbIe MPoU3BOIHbIE U AU(depeHIInaIbl BRICIINX NopsakoB. Teo-
peMa IlIBapua.

14 | IIpousBoHas 110 HAPABJICHHIO. [ paueHT.

15 | OkcrpemyM QYHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOxoaumbie 1 JOCTaTOYHBIE YCIOBUS
JKCTpEMyMa.

16 | CamocrosiTenbHast padoTa Ne 2 Ha ceMuHape M0 PYHKIMSAM HECKOJbLKHX NepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajbHoe HCUNCTIEHHE

IlepBooOpasnas. HeonpeneneHHblit HHTErpal U €ro cBOMCTBa. MeToj HeOCPeCTBEH-
HOT'O MHTETPUPOBAHMSL.

w




18 | UHTerpupoBaHme ¢ MOMOIIBIO 3aMEHbI TIEPEMEHHOM, MOABEACHUEM 101 3HaK nuddepeH-
nuana. MeTo HHTerpUPOBAHMUSI 110 YACTSIM

19 | UnTerpupoBaHue palMoHaIbHBIX ApoOeii, MHTErPUPOBAHUE HEKOTOPBIX BUAOB HPPALIUO-
HAJIBHBIX (YHKIUH

20 | MHTerppOBaHNEe TPUTOHOMETPUUICCKUX (DYHKITHA.

21 | BeuucieHne OonpeeieHHbIX HHTErpaioB o ¢popmyne Hetorona-Jleiibania. 3ameHna me-
pPEMEHHON U MHTETPUPOBAHKE T10 YACTSIM B ONPEACICHHOM HHTErpae.

22 | IlpunosxeHus OnpeieJIeHHOr0 HHTErpajia B TEOMETPUN U MEXaHUKe (BBIYUCIICHUE TLIOIIa-
Jeii TUIOCKUX (UTYp, JUTMHBI KPUBOH).

23 | [IpunosxeHus onpeneIeHHOro HHTerpajia B TeOMETPUH U MEXaHUKe (BblUMCIeHHE 00be-
MOB, IUIOIAJICH TOBEPXHOCTH).

24 | HecoOGCTBEHHBIE MHTETPAJIBI IEPBOTO M BTOPOTO POJIa, UX BHIUUCIICHHUE.

25 | 3ajmaun, MPUBOASIINE K KPAaTHBIM WHTETpaJiaM. BeIuuCIIeHne NBOWHBIX HHTETPAIOB CBeE-
JICHUEM K IMOBTOPHBIM. 3aJauyi Ha U3MEHEHHE MOPSJIKa HHTETPUPOBAHUS B JBOMHOM HH-
Terpaie

26 | I'eomeTpuyeckue v (pu3nUecKue MPUIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BHIYHCIIE-
HUSL.

27 | KoHTponbHOE TECTUPOBAHUE T10 KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 1okyMeHTbI H 'OCThI

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

Akanemuyeckuil yueOHbIN 1u1aH no HamnpasieHuto noArotoku: 08.03.01 CtpoutenbeTso..
[Tpodumnu: [IpombliieHHOE U TPaXKAAHCKOE CTPOUTENHCTBO. TermnorazocHabkeHue, BeHTUIISI-
1Us1, BOJIOCHA0XeHue U BojjooTBeieHne. @opma ooyuenust — ounas. 2025.

O6pazoBarenbHas nporpamma. Hanpasnenue noarorosku 08.03.01. CrpourenscrBo. Hampas-
JeHHOCTH (Mpoduis): [IpoOMBITINIEHHOE U TPaXXIaHCKOE CTPOUTEIHCTBO. 2025.
Obpa3oBarenbHas nporpamma. Hanpasnenue noarorosku 08.03.01. CrpoutensctBo. Hanpas-
neHHoCTh (mpoduis): TermmorazocHadkeHne, BEHTUISALNS, BOJOCHAOKEHUE U BOJIOOTBEIE-
Hue. 2025.

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOTHUYECKOTO pa3Butus Poccuiickon denepaunny.

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit ®denepannu ot 23.08.2017 Ne 816
«O6 yrBepxxaeHuu Ilopsijika MpUMEHEHUs] OpraHu3alUsIMH, OCYIIECTBISIIOIIMMU 00pa30oBa-
TEJbHYIO I€ATEIbHOCTD, AEKTPOHHOTO 00YUYEeHMsI, AUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHBIX TPOrPaMM)».

4.2. OcHoOBHas JuTepaTypa

®uxteHromnsi] .M. OcHOBBI MaTEMaTHYECKOTO aHaIN3a: Y4eOHUK JJI BY30B, 15-¢ u3f.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsi [.M. OcHOBBI MaTEMaTUYECKOTO aHaIN3a: Y4eOHHK JUIs BY30B, 14-¢ u3n.,
ctep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematnueckoro ananusa. T.1. uddepennuansHoe u uH-
TerpajibHOe UcUnciaeHus] QyHKIUN OJHON nepeMeHHOU. Psaapl: YueOHUK [DeKTpoHHBIN pe-
cypc]: yue0. - DnexTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]



4.3. JlonoJaHMTebHAS JIUTEpaTypa

1. TMuckynos H. C. uddepeHunanbHoe 1 MHTETPaTbHOE UCUUCICHUS A BTY30B. B 2-Xx TO-
Max. M.: UuTterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3y6koB B.I'., JIaxoBckuii B.A., Mapteiaenko A.U., Munocuies B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYCCKUX BBICIINX y4eOHBIX 3aBeneHuit. Yactu 1-4. M.: MI'TY, 2012. 400

IK3.
3. Kparkuii kypc BBICHICH MaTeMaTHKH [DIJIEKTpOHHBIN pecypc|: yuel. - DIEKTpOH. JaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:

https://e.lanbook.com/book/93522. - 3ari1. ¢ skpaHa.]

4. Bbyrpos f.C., Hukonbsckuit C.M. Bricmast MmaremaTnka: yaeOHHK 1715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuncienue GyHKIUNA OJHONW M HECKOJIBKUX IIEPEMEHHBIX. TeopHs mois: Me-
TOIUYECKUE YKa3aHUs U BapuaHThl pacyeTHO-Tpaduueckux pador // bomxynoB M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTnueckuii ananus. Teopus npenenos u nuddepeHIanTbHOe HCUUCTICHIE: OCHOBHbBIE
MOJIOKEHHS TEOPHH, METOJIMYECKHE YKa3aHUs M BapUAHTHI pacueTHO-Tpaduueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. JaexkTpoHHBbIE 00pa3oBaTelbHbIE PeCcypChl

[TpoBenenue 3aHATHIA U ATTECTAIIMA BO3MOKHO B TMCTAHIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CTeMbI JUCTAaHUMOHHOTO 00ydeHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaremaTHKa IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

DeMEeHThl MAaTEMaTUYECKOTO 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 EpEeMEHHOM
JuddepenunansHoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIINI HECKOIBKUX I1e-
PEMEHHBIX

JlomonHuTENBbHBIE TIaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaAaTH4YCCKOI'O aHaJIu3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU PACIO-
PAKEHHUSIMH POPEKTOPA MO yueOHOU paboTe U/Uiu [IEHTPOM y4eOHO-METOANYECKON pabOThI.

Kanq:[mﬁ CTy}ICHT 06CCH6116H I/IHI[I/IBI/II[yaJ'II)HI)IM HGOI"paHI/ILIeHHI)IM I[OCTyl'IOM K BHGKTpOHHOfI

OMOJIMOTEKE MOCKOBCKOIO ITOJIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B JJIEKTPOHHOM BUJIE, Mpe-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pa3acliic: ((L[eHTp MAaTEMAaTHUYCCKOI'O 06pa3013aH1/1;[»

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

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

[Tonesnbie yaeOHO-MeTOAMYECKHE U HH(DOPMAITMOHHBIC MaTepUaIbl TPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHDOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON ceTH «IHTepHET» JIsI OCBOSHUS

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



https://e.lanbook.com/book/93522
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/
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4.5. JInuieH3UOHHOE U CBOOO/THO PAacCIpoOCTPaHsieMoe MPOrpaMMHOe
obecrmeuyenmne

Neo| HammenoBanue | Pazpabotuuk [10 | loctymHocts (iu- | Ccbiika Ha Equnbiii peectp
(mpaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTpaMM JIjIst
TEJb) 00/1HO pacmpo- OBM u B/l (ipn Hamuuun)
CTpaHIEMOE)
Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
Moii Oduc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpeMeHHbIe IpodeccHOHATBHBbIE 0a3bl JAHHBIX U HH(pOPMALMOH-
Hble CIIPABOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetu UHTepHeT, 1O0CTYNHBIX 1JISI OCBOEHUS TN CUUIJIMHbBI:

HanmeHnoBanue Ccbuika Ha pecypce JocTynmHocrn

NudopmanuoHHo-cipaBoOYHbIE CHCTEMbI

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305071

https://stackoverflow.co

Stack Over flow
m/

WNudopmannonnsie pecypcesl Cetu

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

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX ctan- | http://www.fgosvo.ru. HoctymHo
JApTOB BBICLIET0 0Opa30BaHUS

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctynHa B cetn MH-
TepHeT 6e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Joctynua B cetn MH-
ru/ TepHeT Oe3 orpaHuye-

1305071



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/
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I[IpodeccuonanbHbie 6a3b1 JAHHBIX

basa naHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JocTymHo
HOI OuOIMOTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymnHo
noJuTeMaTuuecKas pedepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpu4ieckas (OndmmomeTpu-
yeckas) 6a3za JaHHBIX

5. MaTepMaJILHO-TeXHl/I‘IeCKOG o0ecreuyeHue ANCHUIIINHBI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTETA oOecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSATHH, IPEyCMOTPEHHBIX YUECOHBIM IUIAHOM, U COOTBETCTBYET JCUCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MaremaTrkay He pacronaraet COOCTBEHHBIM ayJIUTOPHBIM (DOHJIOM U UCIIOJNb-
3yeT y4eOHbIe ayTMTOpUH 13 0011ero (hoHa yHUBEPCUTETA.

[Tpu HEOOXOIUMOCTH ISl IPOBEICHHUS UHTEPAKTHBHBIX MPAKTUYCCKUX 3aHATUH HCIOIb-
3YIOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToauveckue peKOMeH AU

6.1. Meroauueckue peKoMeHIANUM JIsl PenogaBaTe/isi
10 OPraHu3anuu 00y4eHust

IIpexne Bcero, ciieayeT 0OpaTUTh BHUMaHUE CTYIEHTOB Ha TO, YTO IPAKTUYECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoh-110o crienuanbHON (JOMOTHUTENBHON) MTOATOTOBKU U
BIIOJTHE MOJKET OBITh YCIHEIIHO U3Y4Y€H, €CIIM CTYACHTHI OYAYT MMOCelaTh 3aHATHS, CBOEBPEMEHHO
BBITNOJIHATH JOMAIITHUE 33JaHHsI ¥ TI0JIb30BaThCS (IIPU HEOOXOAMMOCTH ) CUCTEMOM IIAHOBBIX KOH-
CyJbTallMil B TEUEHHE KaXAO0r0 ceMecTpa. Bomenmue B Kypc MaTaHalIn3a pa3lenbl SABISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMS OHU MTPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT ITUPOKOE pac-
IIPOCTPAHEHNE I PEIICHUS Pa3HOTO POAa 3a/1ad BHYTPH CaMOW MaTeMaTHKU U MPUKIIAIHBIX 3a-
nad. MIX ocBOeHHE NMOMOKET CTYJIEHTaM JIOTMYECKH BEPHO, apTyMEHTUPOBAHO U SICHO CTPOMTH
YCTHYIO U MUCBMEHHYIO Pedb, YCIEHIHO IPUMEHTh HAaKOIJICHHbIE 3HAaHUS B MTPO(eCcCHOHATbHON
JeSITEIbHOCTH.

Heo6xoanMo ¢ camoro Hauana 3aHATUH PEKOMEH/I0BaTh CTY/A€HTaM OCHOBHYIO U JIOIOJI-
HUTEJIbHYIO JJUTEPATypy, a B KOHIE CEMECTPa JaTh CIUCOK BOIPOCOB JIJIsl TOJATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIeIyeT 0053aTelIbHO MPOMH(POPMHUPOBATE CTY/IEH-
TOB O BUJE U (popMax TeKyIIeH U MPOMEKYTOUHON aTTeCTalluii 0 JUCIUIUIMHE, CPOKaX UX Ipo-
BEJICHMSI, YCIIOBUSAX JIOIYCKA K IPOMEKYTOYHOM aTTeCTALlMH, IPUMEHSAEMBIX BUAAX TIPOMEXKY-
TOYHOTO KOHTPOJIS.

N3noxxeHne TEOpEeTUUECKOro MaTepuasa JOJKHO CONPOBOXKAATHCSA MIUIIOCTPATUBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeIeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQ/IKH TP PELIECHUN 331a4i HE OTBJIEKAJIN OT IJIaBHOTO: OCMBICIIEHHSI €U U CYTH IIPUMEHS-
eMbIX MeTo10B. ClielyeT Bcerjia yka3blBaTh IPUMEpPhI IPAKTUUECKOTO IPUMEHEHHUS! PaCCMOTPEH-
HBIX Ha 3aHATHUAX YpaBHEHUH U GopMyIL.


http://www.elibrary.ru/
http://webofscience.com/
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[IpakTuueckue 3aHATHUS AOKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMYECKOE BBINOJIHEHHE CTYACHTaMH HEOOJBIION caMOCTOsI-
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTenp, BeAyIIUN IPAaKTUYECKUE 3aHATHSL, JOJKEH COIIIaCOBBIBATH yUEOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHUIA.

[IpenonaBaTemnto cieayeT 10OMBATHCS CUCTEMATHUECKOW HENPEphIBHOW pabOThI CTYACH-
TOB B TEYCHHE CEMECTPa, HEOOXOAMMO BBISIBIISTH CUIIBHBIX CTY/IEHTOB U IIPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 pojia OJIMMIINAJax U KOHKypcax.

CTylneHT J0JKEH OUlylaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTeNsl B JOCTUKEHUH KOHEY-
HOTO pe3ylibTaTa: B NMPHOOPETEeHUH OOYYAIOUIMMHCS TPOYHBIX 3HAHUM, YMEHHH W BIaJCHUS
HAKOIUICHHOM HH(OopMalmei uid pelieHus 3a1a4d B mpodeccuoHanbHOM e TeIbHOCTH.

Oo0pa3oBaTesibHbIE TEXHOJIOTUH

[IpoBenenue 3aHATHI U aTTecTAllMii BO3MOXKHO B JTUCTAHIIMOHHOM (hopMare ¢ MpUMeHe-
HHEM CHCTEMBI TUCTaHIIMOHHOTO 00ydeHus yauBepcutera (CIO-LMS) Ha ocHoBe paspaboTaH-
HBIX Kadeapoit «MaremaTrkay 3JeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pasje-
JaM mporpammsl (cum. 1. 4.4).

[Topsimok mpoBeneHus: paboOT B TUCTAHIIMOHHOM (DOpMaTe YCTaHABIMBACTCS OTACIbHBIMH
pacnopsHDKEHUSMH TPOPEKTOpa MO yueOHOW paboTe W/WiH IEHTPOM Yy4eOHO-METOIUYEeCKON pa-
0OTHI.

6.2. Meroauueckue yKazaHus 1JIsl 00y4aOUIUXCS 10 0CBOEHUIO
JAUCHUTLTHHBI

Paznen 1: nuddepenunanbHoe ncuucjiaeHue GyHKuuii 01HOMH nepeMeHHO

ITpu u3yuyenuun quddepeHaabHOro ucunucienus GyHKIUui oaHol nepeMeHHoi oOpaTuTe
BHUMAaHHE Ha MOHATHUE Ipeena GyHKINU B TOYKE U METObI ero BbruucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTemMaTrhyeckoro aHanusa. Ilpu BbluMcieHUU npenesoB (GyHKIMM HAJO,

0 o
TpeKe BCEro, BHIACHUTH XapaKTep HEOMpeneNeHHOCTH | —, —, 0-00, 00 —00, 1% |. Uro6sr
00
OBJIa/IETh TEXHUKOM pEelIeHus 3a/1a4 Ha BBIYMUCIICHUE MIPEIENIOB, HAJI0 3HATh JIBA 3aMEYaTEeNIbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IpaBmIIo JIonuTans, pa3inaHble IPUEMbI
PaCKpBITUSI HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BUJA (YHKLIMU U PELIUTh 10CTATOYHO OO0JIb-
I10€ KOJIMYECTBO 3a/1a4.

[Ipu u3ydyeHuu TeM, MOCBSIIEHHBIX NMPOMU3BOAHON M AuddepeHunany (GyHKIUH, HATO
OCMBICIIMTh UX TE€OMETPUYECKHIA CMBICIT, TOHUMATh pa3indre MeXIy HUMU (auddepermnumar - 3To
IJIaBHAs JTUHEWHas 4acTh npupaiieHus GyHkuun). TBepao 3HaTh (Kak TabauIly yMHOXKEHUs) (op-
MyJibl JudepeHIIMPOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIMH U mpaBuia nuddepeHnmpona-
HUS (BCe, KOHEUYHO, HO 0COOEHHO MpaBUiIo AU dHepeHIUpOBaHHS CI0KHON QyHKIIMN).

OOpaTtuTe BHUMaHHUE TaKXe Ha 0coOeHHOCTU AU depeHnpoBaHus GYHKIINHI, 3aJaHHbBIX
B HESIBHOM (popMe, TapaMeTpUUEeCcKH, Ha MpUeM Jorapudgmuyeckoro auddepeHunpoBaHus.

Cremyer 4eTKO 3HATh U YMETh MPUMEHSTH aJITOPUTM HCCIIET0BaHUS QYHKIIUN U TOCTPOE-
HUS rpadUKOB: ONpeieTeHrne TOUeK pa3pbiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTh-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIHLHOH ), HEOOXOIUMBIE M IOCTATOYHBIE YCIOBUSI MOHOTOHHOCTH
(yHKLNH, CYyIIECTBOBAHUS JIOKAILHOTO AKCTPEMyMa, MIPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GYHKIIMHM U TOYEK reperuoa.

Paznen 2: nuddepennunanbHoe ncuucienue GyHKIUI HECKOJIbKHUX NMepeMeHHbIX
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[Ipu n3ydyenun gaHHOTO pasjena oOpaTUTe BHUMaHUE HA TO, YTO (PYHKLKS ABYX MTEPEMEH-
HBIX UMEET HArJIsIHBIM TEOMETPUUYECKUN CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICTUTE MOHATHS YaCTHBIX MPOU3BOAHBIX U MOIHOTO tuddepeHimana u ocodeH-
HOCTb WX BBIYHCIICHHS, OBJIQ/ICTh TEXHUKOW BBIUYMCIICHUS MPOM3BOJHBIX OT CIIOXHON (DYHKIIUU

HECKOJIbKHX TMepeMeHHbIX. ClieryeT oOpaTUTh BHUMAHUE HA TO, YTO 1Jis PyHKIUU Z = Z(X, y)
0’z 0’z

OXoy  OyoX
pema IlIBapiia), To ecTh MOpsIOK AU PEPEHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Jliist yHKIIUY HECKOJIbKUX MEPEMEHHBIX CKOPOCTh H3MEHEHUS (DYHKIMH B TIPOU3BOJIHLHOM
HATPABIICHUU XapaKTePU3yeTCs MPOU3BOAHON 0 HAPABICHUIO, & HAUOOJbIIIAsE CKOPOCTh H3Me-
HeHHs QYHKIMK Oy/IeT B HAIPaBJICHUH BEKTOPA IPaIMEHTA.

Craenyer oOpatuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE M JOCTATOYHOE YCIOBHS CY-
HIECTBOBAHUS KCTpeMyMa (PYHKIIUH HECKOJIIbKUX ITEPEMEHHBIX.

CMCHIAHHBIC YaCTHBIC IIPOU3BOJHBIC BTOPOI'O IMOpAAKa paBHBI MEXAY co0oi: (TGO-

Pa3nen 3: mHTerpajbHoe HCUHCIEHHE

B unHTErpanbHOM MCYHCICHUH pEeIIaeTcs 3ajada, 00paTHOM TOM, KOTopas paccMaTpuBa-
nach B quddepeHInaaTbHOM HCUMCICHUN : HEO0X0AMMO HAUTH AJis JaHHOU (pyHKUIHN f (X) TaKyIo

(GyHKIMIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHA 3aaHHON. MIHTEerprpoBanue QpyHKIUI — 10-
CTaTOYHO CJIOKHBIN pa3/ie)l MAaTEMaTUKH, OBJIAaIeTh KOTOPBIM MOXHO TOJIBKO, €CJIM CTYIEHT «BO3b-
MET» JOCTaTOYHO OO0JIbIIOE KOJIMUYECTBO UHTErPAJIOB Pa3HOro THIIA.

Hano tBepao 3HaTh TalaMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKLIUN, OCHOB-
HBIE METO/Ibl HHTETPUPOBAHUS (3aMEHa ITEPEMEHHOH, MOIBEACHHUE MO 3HAK Ju(depeHImaia, HH-
TErpUPOBAHUE 10 YACTSIM, IPUEMBI BBIYUCIICHUS HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, oT pas-
HOTO THIIa TPUTOHOMETPUIECKUX (PYHKITHH).

Hazno ocMbIcauTh €IMHCTBO MOAX0AA K TIOCTPOEHUIO OIPEICIICHHBIX, KPATHBIX, KPUBOJIH-
HEHHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — IIOCTPOCHUE HEKOTOPOM MHTErPajJIbHOM CyMMBI U IIpe-
JIETIbHBIN TEPEXO/.

3HaTh Fr€OMETPUYECKHI CMBICII U OCHOBHYIO ()OPMYILY BBIYMCIICHUS ONPEAEICHHbBIX UHTE-
rpanos — popmyny Herorona — JleiibHu1a, reoMeTpruuecKkre U pU3nYecKue MPUII0KEHUs Onpeie-
JICHHBIX M KPAaTHBIX MHTErpajioB, YMETh HAXOJHUTh IUIOIIAb MJIOCKON (UTYpHI, JJIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®DOHJ OLIEHOYHBIX CPEIACTB

@DOH/JT OLICHOYHBIX CPENCTB MpenacTaBieH B [Ipunoxkenuu 2 k paboyeil mporpaMme U BKIIOYAET
pa3aensr:

1. MeTop! KOHTPOJIS ¥ OLIEHUBAHUS PE3YJIbTATOB O0YUCHHS.
2. I1Ikana ¥ KpUTEpUU OLICHUBAHUS PE3yJIbTATOB O0YUEHUS.
3. OueHoYHBIE CPENICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexxyToUyHasi aTTeCTaIlus.
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Ilpunoscenue 1

TemaTuyeckuii NJIaH TUCHUIIMHBI «MaTeMaTHYECKUI aHAJIN3) 110 HANIPABJIEHUIO MOJATOTOBKH
08.03.01 CtpourenncTBo
[Tpodunu
IIpoMbliIJIeHHOE U TPAMKIAHCKOE CTPOUTEILCTBO.
TensorazocHad:keHue, BeHTHJISIIMS, BOAOCHAOKEeHHE U BOAOOTBEIeHHE

(pbakamaBp)
®opma 00y4eHHUS - OUHAS
Tox Hadopa 2025/2026
Buabl yueOHoii padoThl,
Buabl camocTosiTeJIbHOM pa- ®opmbl
BKJIIOYASI CAMOCTOSITEIbHYIO GOTLI
= paboTy CTy1€eHTOB, arrecta-
=3
Ne 3 S — CryaenTos IHH
o Paznen g % § U TPYA0EMKOCTh B Yacax
8 = 8 Pe-
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | PT'P | ¢e- | K/p 9 3
par
Bropoi cemecTp
Paznea 1. ludgdepenunanbHoe uc-
yucjaenue GyHKIMI 0HOI nepeMeH-
11 by P 2 1 2| 2 4 "

HoM. Yucnoas nocnegoBaTeIbHOCTb.
[Ipenen 4ncaoBOI MOCIEA0BATEILHOCTH
u ero cBorcTia. [IpaBuna npenenbHOro
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nepexona. Oyuknus. [Ipenen dyHKunm.
Teopemsl 0 penenax GpyHKIUH.
Boiaaua 3aganuii PI'P Ne 1 no mare-
MATHYECKOMY aHAJIN3Y.

1.2

IlepBblif 1 BTOPO 3aMeyarTesibHbIE Mpe-
nenbl. beckoHedHo maiibie 1 0eCKOHEYHO
0oJbIIME BEIMYMHBI. JKBUBAJICHTHBIE
0ECKOHEYHO Mallble BEIMYMHBL. Packpbl-
THE HEOIPENEICHHOCTEN pa3HOro THIIA.

1.3

HenpepbiBHOCTh (DYHKIIHIA B TOYKE U HA
npomexyTke. OTHOCTOPOHHHE MTPEIEIIBI.
Touku pa3pbiBa QyHKIIMH, UX KIacCUPU-
KaIusl.

1.4

[IpousBonnas ¢ynkuuu. ['eomerpuue-
CKMHI 1 MEXaHUYECKUI CMBICH ITPOU3BO/-
Hoii. IlpaBuna muddepenunpoBanus u
(GOpMyIBl BBIYHCICHUS TPOU3BOTHBIX.
Tabnua npou3BOJHBIX OCHOBHBIX 3Jie-
MeHTapHbIX QyHKIUH. TexHuka nqudde-
PEHUHUPOBaHUSA

1.5

Hudbdepennman. [Ipoussogusie u nud-
(depeHnmanbl BhICIIMX MopsakoB. [Ipu-
ONMVKEHHBIE BBIYHMCICHUS C TOMOIIBIO
Qg depeHImaios.

1.6

[IpaBuno Jlonurana. @opmyna Tewnopa.
PaznoxxeHuss OCHOBHBIX 3J€MEHTapPHBIX
¢byuknuit o ¢opmyne Teiinopa. [pu-
OJIMKEHHBIE BBIYUCIICHUS C TOMOIIBIO
dopmynsl Teitnopa.
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1.7

OcHoBHBIE TeopeMbl Iu(QepeHIaTb-
HOTO  WCYMCICHUA.  MOHOTOHHOCTb
dbyHKIMH, 3KCcTpeMyMbl. HeoOxomumblie
¥ JIOCTaTOYHBIC YCIOBUSI MOHOTOHHOCTH,
JOKaJbHOTO JKcTpemyMma. Hccnemosa-
HUE BBIMYKJIOCTH Tpaduka (QYyHKIUU.
Touku neperuda.

1.8

OO6mas cxema uccieoBanus GyHKIIMHA U
noctpoeHus ee rpaduka. CpoiicTBa
(byHKIMI, HEmpephIBHBIX Ha OTPE3KeE.
Haubonpmiee ¥ HauMEHBIIEE 3HAYCHUS
(GyHKIIMHM Ha OTpe3Ke.
CamocrosiTesbHas padora Nel Ha ce-
MHuHape mo (GyHKHUSM OIHOW mepe-
MEHHOM

1.9

Pa3znen 2. DyHKUMA HECKOJIbKHMX Ile-
pemennbIx. [Ipenen u HenpepbIBHOCTD.
OCHOBHBIE  CBOMCTBAa  HENPEPBIBHBIX
¢yukuuil. YactHeie npousBoansle. [1o-
HbII 1uddepeHnunan.

Boinauya 3aganuii PT'P Ne 2 no ¢dvHk-
IMSIM HECKOJbKHX MepeMeHHbIX

1.10

[TpousBoaHBIE CIIOXKHON (QYHKIMH He-
CKOJIBKMX II€pEMEHHBIX. YacTHbIEe IIPO-
u3BOJHBIe U AU depeHIanbl BICIIUX
nopsnkoB. Teopema IllBapua. Ilpowus-
BOJIHAsI IO HANpaBJEHUIO. [ paiueHT.

10

1.11

OKcTpeMyM (QYHKIIMUA HECKOJIBKHX Tepe-
MeHHBIX. HeoOXoqumble U 10CTaTOUHbIE
YCIIOBUS DKCTPEMYyMa.

11
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CamocrosiTeJibHast padora Ne2 Ha ce-
MHHape M0 (PYHKHUSIM HECKOJbKHUX
nepeMeHHbIX

1.12

Pasznea 3. UnTerpajibHoe HcUMCIeHHE
[TepBooOpasnas. HeomnpeneneHHblid HH-
Terpajl u ero cBoicrpa. Tabnuua uHTe-
IpajoB OT OCHOBHBIX 3JEMEHTapPHBIX
¢ynkuuii. Metox HENocpenCcTBEHHOTO
UHTETPUPOBAHUSL.

Boiiaua 3aganuii PI'P Ne 3 mo uHTe-
rpajibHOMY HCYHCIEHUIO

12

1.13

HuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MEePEMEHHOM, TOJBECHUEM IO/ 3HAK
muddepennuana. MeToq MHTErpupoBa-
HUS 110 YaCTSIM

13

1.14

WHTerpupoBanue paluoOHAIbHBIX Jpo-
0eil nHTEerpupOBaHNE HEKOTOPHIX BUJOB
UpPpaLMOHATIBHBIX U TPUTOHOMETpUYE-
CKUX (YHKIIMH.

14

1.15

3ara4yy, IPUBOIALINE K ITOHATHIO OIpe-
JeneHHoro uHrerpana. CpoiicTBa ompe-
neneHHoro uHrerpana. @opmyna Heto-
ToHa-JleiiOHuIa. 3aMeHa epeMeHHON U
WHTETPUPOBAHUE IO YaCTSAM B OmIpene-
JICHHOM MHTerpajie

15

1.16

[IpunoxeHus ONpENeNeHHOIO0 HWHTE-
rpajia B reOMETPUH U MEXAHHUKE (BbIYHC-
JeHue TUlomaaed Tiockux  uryp,
JUTMHBI KpUBOM, 00BEMOB, TITOIIA IEH TI0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTETpajbl MEPBOTO U
BTOPOI'0 pOJa, UX CBOMCTBA.

17
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3aga4u, TPUBOJAIINE K KPATHBIM MHTE-
rpajaM. J[BOMHOM M TpPOHHOM HHTE-
rpajibl, UX CBOMCTBa. Beruncienue aBou-

118 HBIX MHTETPAJIOB CBEJICHHEM K IMOBTOP- 18 6 4 +
HbIM. ['eomeTpuyeckue M (QU3NIECKUE
MPHJIOKEHUS KPATHBIX HHTEIPAJIOB
KoHTpoJibHOE TecTHPOBaHNE
®opma aTTecTaluM 19-21
Bcero yacoB o jucuMIJIMHE 3
18| 54 72 Pﬁp cam.

pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCLMILIMHE

«MaTteMaTHYEeCKUHA AaHAJIN3»

Hamnpasnenune noarorosku: 08.03.01 Ctpoutenscrso.

[Tpodunm: ITpoMeiieHHOE M TPAXXKJAHCKOE CTPOUTEIIHCTBO.
TeHJIOFa30CHa6)KeHI/Ie, BCHTUJIAIUA, BOHOCHaG)KCHI/Ie U BOOOOTBCACHUC
®opma o0yueHHs: OUHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJISAA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

JInst KOHTPOJISE yCIIEBaEMOCTH M KauecTBA OCBOSHHS AUCIMIUIMHBI HACTOSIIEH IpOrpaMMoit
IPEyCMOTPEHBI CIIETYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYILIEeH yCIeBaeMOCTH (TEKYILIH KOHTPOJIB);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkana U KPpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4YeHHUs

dopMa NPOME:KYTOUHOI aTTeCTAllMN: IK3aMeH

IIpomesxyTouHas aTTectanus oOyyaromuxcs B popMe sK3aMeHa IPOBOIUTCS 110 pe3yibTaTaM
BBINOJIHEHUS BCEX BUJI0B y4EOHOM paboThl, IPeyCMOTPEHHBIX YU€OHBIM IIIAHOM IO IaHHOW JTUCIIH-
IUIMHE, [IPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILEIO KOHTPOJS YCIIEBAEMOCTH B TEUEHHE Ce-
mecTpa. OleHKa CTEeNeHH TOCTHKEHUSI 00yJaroIIUMUCS TIAHUPYEMBIX PE3yJIbTaTOB OOyUYSHHS I10
JUCIUIIMHE POBOJUTCS MPENoJaBaTesieM, BEAYIIIUM 3aHATHS 10 AUCLUUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. Ilo uToram mpoMexyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILO0», «YAOBIETBOPUTEIBHO» UIH «HEYTOBIECTBOPUTEIBHOY.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIE
IporpaMMoi JuciUIUIMHbEL. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
OtnuuHO TabIUIax, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HAaBbIKaMH, IPUMEHSET UX B CUTYalUSAX MOBBIILIEHHOW CIOXHO-
ctu. Ilpm sToM MoOryr OBITH [NONYIIEHBl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpPH IEepeHoce 3HaHWM u
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.
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Xoporio

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0KA3aTENSIM, [IPUBEICHHBIM B
TabIUIax, ONePUPYyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMH. B TO jxe BpeMs IIpu OTBETE AOIYCKAET HECYILIECTBECH-
HBIE IIOIPEIIHOCTH, 3a/1a4d PEIIaeT C HEeI04YeTaMH, HE BIIUAIO-
LIMMH Ha OOLIUI X0/ peleHusl.

Y 10BIETBOPUTETILHO

BrinonHeHsl Bce 00s13aTe/ibHbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalllu, NPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabynLax, onepupyeT NpUoOPEeTEHHbIMU 3HAHUSIMH, YMEHHUIMH,
HaBbIKaMu. Ho moka3biBaeT HernyOoKue 3HaHUS, IPU OTBETE HE
JIOITYCKaeT rpyObIX OMMOOK MM MIPOTUBOPEUHil, OJJHAKO B (op-
MYJIUPOBAHUU OTBETAa OTCYTCTBYET JOJDKHAS CBSI3b MEX]y aHa-
JU30M, apryMeHTalueil U BBIBOJAAMHU, B PEIICHUH 3a/1ad MOTYT
CoJIepKaThCs rpyoble OMMOKH. [[71s momydeHus MpaBUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbInosnHEHBI 00s13aTeIbHBbIC YCJOBHSI NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTAllMH, IPEIyCMOTPEHHBIE
nporpammont aucuuruinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYNTEIIbHBIC OIIMOKH, IPOSIBIISETCS
OTCYTCTBHME 3HAHWW, YMEHWH, HAaBBIKOB II0 POy IOKa3aTelei,
CTYJIEHT UCHBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHUS IIPU OIEpH-
pPOBaHUU 3HAHUAMU U YMEHUSIMU.

3. OueHo4YHbBIE CPeCTBA

n/a

HaunmenoBaunue
OIIEHOYHOTO Cpea-
CTBa

[IpencraBnenue one-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTiKa OLEHOYHOTO
CpeacTBa

Konrtponshas (ca-
MOCTOSITEJIbHAs)
pabora

(KP)

CpencTtBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIS pelIeHus 3a1a4y
OTpe/IeIEHHOr0 THMa MO TeMe WU pa3-
neny

KOHTpOJILHLIC 3aaa-
HUA
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PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTBo MpoOBEpKU YMEHUN MPUMEHSTH
MOJTyYEHHbIE 3HAHUS IO 3apaHee oIpee-
JICHHOM METOJUKE /ISl PEelICHUs 3ajad
WM 33JaHUi 10 MOAYJI0 WM JUCLHU-
IUIMHE B I[CJIOM.

Kommiexkr  3amanwmii
JUTSI BBITIOJTHEHUS pac-
YeTHO-rpaduIeCcKon
paboThI

YceTHbIi onpoc co-

Cpe,ﬂCTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
cricnuajbHas 6CCCZ[3. neaarornycCKoro pa-
OOTHHKA C O6y‘laIOH_[I/IMCH Ha TCMbI, CBA-

Bompocsl o

OecenoBaHueE, 3aHHBIC C U3y4aeMO TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUHI LIUIUIMHBI
o0yyaromierocs 1Mo OINpeeIeHHOMY pa3-
Jieny, TeMe, IpoOIeMe | T.11.
CucreMa CTaHIapTU3UPOBAHHBIX 3a/IaHUH,
Tect ITO3BOJISIONIAS aBTOMAaTU3UPO-
4 Bapuanr tecra
(T) BaTh IMPOLENYPY U3MEPEHUS YPOBHS 3Ha-
HUHN 1 yMEHUI 00y4Jaromerocs.
5 | Dk3amenanuonnbie | CpecTBO TPOBEPKH 3HAHHMA, YMEHHH, | DK3aMCHAIIMOHHBIC
OMJICTHI HAaBBIKOB. MOJKET BKJIFOYATh KOMILIEKC T€O- | OMIICTHI
(OB) PETHYECKHUX BOIPOCOB, 3aj7ad, IpaKTHYC-

CKUX 3aJaHuil.

3.1. Tekyumuii KOHTPOJIb

OneHouHble cpenCcTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7jaHus B popme OITaHKOBOTO TECTUPOBAHUS JUIsl KOHTPOJISL OCBOEHHUS 00YUarOIIUMUCS Pa3JIeoB
JUCLUIIIUHEL, pueM PI'P.

Conepxanue pacueTHO-TpaguIecKuX padoT.

PacuyerHo-rpadguyeckas padora Nel nmo nuddepeHunanbHOMy HCUYHCICHUIO PYHKIMI OXHOM
NepeMeHHOH

KpaTkoe copepxxaHue 1 dTarnbl pacdeTHO-TpapuiecKoi paboThl:
ITpenen uncioBoi MOCIEIO0BATENBHOCTH, Mpeen (yHKIHH.
HccnenoBanuie pyHKINN HA HETIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKINH.

UccnenoBanue GyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckast padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIePEeMEHHbIX.

Kpatkoe copeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MEepeMEeHHbIX. YacTHBIE TPOU3BOIHbIE. [IpOM3BOIHBIE OT CIOXKHBIX (PYHK-
. [Ipon3BoHas Mo HAMPaBICHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacuerHo-rpadguyeckast padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copepxxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
Ilepguiti sman:

MeTtopl HHTErpUpOBaHUs. Beluncienne HeonpeaeneHHbIX HHTETPaloB.
Bmopou sman:
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[TpunoxeHus onpeeNeHHbIX HHTETpaioB. VccienoBanue cXoAUMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmmuiekr 3axanui
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucuuIuinHe « MareMaTH4ecKuil aHAJIM3)»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiitu npenensr:

(2—n)2—(1+n)2 IimM—\S/8n3+3

lim 5 5
"= (1+n) —(2-n) e Yn+54n

2 n?
Iim(zn +3] , lim n(\/n2 +1—n), i (n—mf”*l

n—oo 2 00
-o| 2n°+1 n— e Bt
. 2x%+11x+15 . 4x?
lim———M—. lim——.
x—>-3 X+3 x-0 8in“ 3X
Mgt . sin3x ) 7
lim———— lim=—=3 lim (1-3x)™"
n>e 302 4 g0 x>01 _ X x—>+0
0, x<-rx
2. UccnenoBath Ha HEMPEPHIBHOCTD U BBITOJIHUTD YepTex: Y =<SINX, —7 <X <0
T, x>0

3. Haiitn mpon3BoHYIO (yHKINU:

3 2
y:2(3x +4x _X_Z). y = Inarcsiny1—e*.
151+
3P+l

X— X X=
fgx—ctgx 30

\/E t3
y :sin(;ﬂj.

y =arctg

y:LESX y=arctg2;+sinln2x
3sin(12x+1) 1— 2x2
y:arctgglnﬂ 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>+8/x-32, x,=4.
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5. IpoBecTH MONHOE MecIenoBanme u noctpouts rpaduk f (X)=x*+—=
X

@DYHKIHUN HECKOJbKHUX MepeMeHHbIX
x* +3y?
1. Haliti yacTHbIE NPOM3BOIHBIE BTOPOTO MOPAIKA, YOETUTBCS, UTO Zy =2, | Z=———"—
Xy

2

2. Haiitu rpamuent Gynkiuun z = f(x,y) BT1ouke M, (X,,Y,): z= yT , M,(4,6).
X

3. UccnenoBath Ha 3KCTpeMyM QPyHKIUIO Z = X? —X+ y2 +2y.

HNurerpuposanue
Bpraucaurnb HEONIPECACJICHHBIC HHTEI'PAJbI
IL' [x-27dx, J(x+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ N
j dx I dx J‘ x+18 dx I X+1 Isin3xdx
x? —6x+18" *x?+6x+5’ (Xx—6)(x+2) x*+3 " “cos’x
Beruucaursb OINpeacjJeHHbIC HHTECI'PAJIbI

T 3sin? xcos xdx }L [(x—D)e*dx j

0 ' 0/1+3x o ' \/7+Inx

}3 f1+x2 N —f* dx }X2+2de

11+«/3x 2’ Sarctgx 1(3x+5)? " o X241

Booye 2

X dx,  [Va-xPdx, ISsm xcosxdx , J'

0 VJ1+x° 0 5 V1+3x

1 e®
(x—=21)e*dx,
!,. Jl. xV7+Inx
HecoOcTBeHHBIC MHTETrPaJIbI

1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS] CXOSAIIMCS
[Vxdx, [xPdx, [Vx°dx.

1 1 1

2. BeruucauTpe MHTErpall, yCTAaHOBUTB €0 CXOANMMOCTh WIIA PACXOJUMOCTh f 1

'

3. BeurcnuTh HHTETpaj, yCTAHOBUTD €r0 CXOJAUMOCTh WUITA PACXOJAUMOCTh jln xdx
1
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a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPA jT , YCTAaHOBUTH €r0 CXOAUMOCTb UJIA
04/ X

PacxoUMOCTb.
1
dx
5. BBI‘-H/ICJ'II/ITL HeCO6CTBeHHBII/I I/IHTeraH _2 . YCTaHOBI/ITB €ro CXoaInuMocCTh UJiIn
1
paCXOZ[I/IMOCTB.
dx
1+ x?

0
6. BeraucinuTe HHTErpail, YCTAHOBUTH €TI0 CXOJUMOCTD HUJIM PaCXOIUMOCTD J.

0

o0
7. BBIYHCIUTD UHTETPAJ, yCTAHOBUTH €TO CXOAMMOCTD MIIA PACXOAUMOCTD J In xdx
1

1
. dx
8. BBI‘-II/ICJII/ITL HGCO6CTB€HHHI/I I/IHTGI‘paJ] J._Z 5 yCTaHOBI/ITb €ro CXOAUMOCTh NJIN
X
-1

PacxoIuMOCTb.
KpaTnbie uHTErpajinl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUS B IBOTHOM MHTETpaJIe

6—

2 X 1 2-y
a. [dx [ f(xy)dy, b. [dy [ f(x y)x.
0 X 0 Jy

2

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

3. Boruncnuth

”(12x2y2 +16x°y* ) dxdy;

D

D: x=1y=x y=—Jx.

4. Bpruucnuth

(jj)(xz + y)dxdy, D — MHOXeCTBO TOYEK IIOCKOCTH, OTPAHUYECHHOE JIMHUSMH
D

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

5. Haiitu nnomaas GUrypsl, orpaHU4€HHON TaHHBIMU JTMHUSIMH
y=3/x, y=4e, y=3 y=4.
6. Haiitu nnomaas GuUrypel, orpaHU4E€HHON TUHUSAMU Y = X2, y=—X+2

8. HaiiTt 00beM Tea, mosyueHHoro BpaiieHineM BOokpyr ocd OY ¢urypsl, orpaHuueHHON JTHHU-
3
amu Y=X°, y=1 x=0.

9. Haiiti 00beM Tena, moay4eHHOro BpamieHueM Bokpyr ocu OX durypbl, orpaHuueHHON JTHHU-
2 2
s Yy=X", Yy =X.
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KonTposabHbie padoThl (IpuMepbI)
Bapuant

1. [Toctpouts rpaduk: y =3C€0S2X

2. Haittu npenensi:

i (5—n)2+(5+n)2 _ 1-c0S2X X —xP—x-2
1) lim 5 5 2)lim———— 3) lim— 5
n—»c0 (5—n) _(5+ n) x—0 ezx -1 x=2 X° —2X“ 4+ X—-2

1

2 _y— 2
4) “mx—xl 5) Iim(m) 6) Iim(x—\/xz—x+1)

x—2 In(x—l) x>0\ 1+ XCO0S X X

—X, X<0

3. HccnenoBath Ha HEMPEPHIBHOCTD U BBIMIOJIHUTH YEPTEK: Y = x?, 0<x<?2

3, x>2
Bapuant
1. Haiitu npou3Boanyto Y, :
a) y:arctgslnﬂ 6) y:(&)
X+2
. X —t t
B) Sin(x—2y)+—="7x r) x=e"'cost, y=e'cost
y

2. Hatitu Iim(i— 1 ]
x>x| X arctgx

1
3. [IpoBecTu MOTHOE UCCIIEAOBaHKIE M TOCTPOUTH rpaduk f (X) =x*+ —.

X

Bapuaunt

ou

Nel. BerancauTe NpOU3BOAHYIO 110 HAIIPABIECHUIO —— W HAWTU MOAYJb BEKTOpA I'PaJUEHTa JJIs

0S

X
dynxmun U = 2XYy + T +2° B Touxe A(6;9;1) B HanpaBeHNH, COCTABJISIONIEM C OCIMU KOOP-

HUHAaT yI'JIbL y y .

Ne2. Vcerenoats a sxcrpemym dyuxmio Z = Xy(1—4x2 —4y) —5.

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

BeEYUUCIUTESE:

16 dx
1.j .
S Jx -2

2
2. _[(2x+1)-1nxdx :
1

3x? -4 sin® 3x 2x -1
3. dx. 4, dx. 5. | ———dx.
J-x2+4x '[cosz3x I,/4_2x_x2

1. BbIYMCIUTH UHTETPAJIBL:
+00

2 T dx
.!xe dx . !m

I/I306paSI/ITB o0JacTh HHTCTPUPOBAHUA U U3MCHUTDH IMOPAJOK HHTCTPHUPOBAHUS B IIOBTOPHOM HHTC-
rpaie

0 Voo

Jax [rGeydy.

-4 0

BbruucinTte momans (GUrypel, OTpaHUYCHHOW JIMHUSMH
2
y=2-x", y=x.
BapuanT 3a1aHuil TPEeHHPOBOYHOIO TeCTA.

3agaun

3
1 yacrTp 1. y=sininx, y,y"=? 2. y:M, dy-?
X
y =3x*+xe*,x,=2[1x=0,1, Jy-?

4. Haiiti Tpou3BOJHYIO Y, :

a) y= S’Sin4 XT_3 6) y= Xarctg7x

B) e*y+lzc033x r) Xx=cost+sint, y=sint—tcost

X

5. UccnenoBath Ha SkcTpeMyM f (X) = (X - 3)2 (X - 5) .

2X
6. HaiiTu nHTEpBaJIbl MOHOTOHHOCTH Y = — .
X

3
7. Haiitu HanGonbliee, HanMeHblee 3HaueHne QyHKn f (X) = 3 —16X Ha oTpe3ke [—5;1] .
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1
8. [ocTpouTh KacaTenbHyIO K rpaduky QyHkimn f (X) =3arccos x* B Touke X = 5

2 yacTthb 9. HaiiTu nipenensi:
_ (3+n) =(2+n)’ _ tg2x o xXP42x— .
1) Ilm( )2 ( )2 2)lim tzgx 3) Ilmier—ZZ(3 4 |Im@
n—>o 2+n) _( -n x>0 g% — x>-3 X +5X° +6X Hgtg:%x
3 yacThb
0, x<-rx
10. MccrenoBaTh Ha HEMIPEPBIBHOCTD M BBIIIOJIHUTE YEPTEXK: Y =<SINX, —7 < X<0.
T, X>0
X3
11. IlpoBecTH NOJTHOE MCCIICOBAHUE U TOCTPOUTH rpaduk f (X) == h
X —
KonTpoJibHbIe padoThl (IpUMeEpbI)
Bapuanr
1. I[Toctpouts rpaduk: y =3C0S2X
2. Haiftu npenensi:
2 2
. (5=n)"+(5+n . 1-c0s2x X =xP—x=2
1) Ilm( )2 ( )2 2)lim———— 3) lim—; >
2 (5-n) —(5+n G -G | -2 X —2X° + X —2

2_y— 2
4) “mx—xl 5) Iim(m} 6) Iim(x—\/xz—x+1)

=2 In(x-1) x>0\ 1+ X COS X X—>0

-X, X<0

3. HccnenosaTh Ha HEMPEPHIBHOCTH U BBIMOMHUTH depTexk: Y =4 X°, 0< X <2

3, Xx>2
Bapuaunt
1. Haiitn npon3Boanyto Y, :
a) yzarctgslnﬂ 6) y=<\/§)
X+2
XS
B) Sin(x—2y)+—=7x r) x=e'cost, y=e'cost
y

2. Hatitut lim 1— 1
x>2| X arctgx
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1
3. [IpoBecTH MONHOE MCCIenoBaHue U ocTpouTs rpaduk f (X) =X +—=

x?
Bapuanr.

ou

Nel. BbruncauTs Npou3BOIHYIO M0 HAIPABJIEHUI0 —— W HAaWTH MOAYJb BEKTOpA I'pajUeHTa AJIs

0S

X
dysknun U = 2Xy + T +7° B Touke A(6;9;1) B nanpaBieHnH, COCTABIAIOMIEM € OCSIMH KOOP-

yrael COSax =—, COSfB=—, y<—
UHAT yIJIbl \ : .
A 7 7 v >

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

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

Bapuanr

BeUYUCIUTSE:

2
2. [(2x+1)-In xdx .
1
3x? —4 sin’ 3x 2x—1
3. 4, dx. 5. | ——dx.
'[x +4x J‘cosz3x g I 4—2x— x> g

1. BBIUMCIUTH UHTETPAJIBIL:

" —x? d T dx
N3006pa3uth 001aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie
V25—x?
j dx j £ G )y

Bbruucnute miomans (GUrypel, OrpaHUYE€HHON JTMHUSMHU

2
y=2-x", y=x.
BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3agaun

arcctg?/x

1 yacTp 1. y=sininx, y,y"=? 2. y=——-"-—,dy-"? 3.

y =3x" +xe*,%x,=2[x=0,1, Jy—?
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4. Haiitu npou3BoaHyIO Y,

a)y= stin4 X__3 6) y= X AC97x
X

B) e*y+lzc033x r) X=cost+sint, y =sint—tcost
X

5. UccaemoBath Ha S5KcTpeMyM f (X) = (X —3)2 (X —5) .

2x
6. HaiiTu nHTEpBaNBl MOHOTOHHOCTH Y = — .
X

3
7. Haiitn nanGobiuee, HauMeHblee 3HadeHne Gyuxmun f (X)= 3 —16x na orpeske [-5;1].

1
8. IlocTpouTs KacaTenbHyIO K TpaduKy GyHKIUU f (X) =3arccos x* B Touxe X = E .

2 yacTthb 9. HaiiTu nipenensi:
2 2
. (3+n)" —=(2+n 192X . xX*+2x-3 . tg5x
1) Ilm( )2 ( )2 2)lim ng 3) lim ————r Ilmg—
"= (24+n) —(1-n) x>0e” — OB 45X +6X o7 tg3X
3 yacThb
0, x<-rx
10. HccnenoBarh Ha HEMPEPHIBHOCTD U BBITOJIHUTD YepTex: Y =1SiNX, —7 <x<0.
7, X=0
X3
11. TpoBecTH MONHOE HCCIenoBaHue i TocTpouTh rpaduk f (X)=— 7
X —

Kpurepun onenkn:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH PETYJSIPHO B TEUEHUE CEMECTpaA MPEICTaBIISAI
pEeLIeHNs 3a/1a4, BBIITOJIHWI MIOJHOCTBIO BCE 3a/1aHUS U UX 3alLUTUI, OTBETUB Ha BOIPOCHI IIPENoa-
BaTelIs;

- OLICHKA «HE 3a4TEHO» BBICTABIIIECTCS CTYACHTY, €CJIA OH HEPETYJSIPHO B TEUEHUE CEMECTpa Mpe-
CTaBJISUI PELICHUS 3a/1a4, BBIIOIHIII 3a/1aHKs HE IIOJHOCTBIO MM BOOOIIE HE MPEACTaBIsLT pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHBIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IPENO1aBATE.

Jly1g mpoBeIeHus! TEKYILLEro KOHTPOJIsSl 3HAaHUM CTY/IEHTOB B AUCTAHIIMOHHOM (opMaTe B pas-
paboTtanHbIX Kadeapoil «MaremaTruka» OHJANHH-KypcaX HUMEIOTCS MPOMEXYTOUHbIE (IPOOHBIE) Te-
CTBI.

3.2. IlpoMeskyTOYHAS ATTECTAIUA

[TpomexyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OuieTaM B YCTHOU (opMme.
Bpewmst 111 moAroTOBKM OTBETA HAa BOMPOCHI HE Ooiiee 45 MUH.
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bunet BKiIrOYaeT TEOPETUYECKUI BOMIPOC U 3a/1a4H.
KoMIuIeKThl PK3aMEeHAIMOHHBIX OMJIETOB XpaHsATCs Ha Kadenpe «MaTemaTukay.
TunoBble BAPHAHTHI OWJIETOB NMPUJIATAIOTCS.

NS

©o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

KommuiekT Bonpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

JAuddepenunanbroe ucuncienne GyHKuuil 0HON NMepeMeHHO

[ToHsTHE TIEPEMEHHOMN BEIMUYMHBI U 00J1aCTH €€ U3MEHEHMUSI.

NOHATUE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCUu(UKaLus GyHKIUH.

Onpenenenre U TUIBI YUCIOBOM MOCIEI0BATENIBHOCTH.

IIpenen 4yncinoBoi mocnenoBaTeIbHOCTH. ApU(MeTHUECKUe Ollepaluy HaJl MOCiIeA0BaTebHO-
CTSIMM.

VYcnoBus CyliecTBOBaHMS KOHEUHOI'O NpeJieNa YNCIOBON MOce0BaTelIbHOCTH (TeopeMbl Ko
u Beiieputpacca).

Bropoii 3aMeuaTenbHbli mpeed.

[Ipenen pynkuuu. Onpenenenus. I'eomerpuueckast MHTEpIIpeTalys NOHATUS Npeaesa QyHKINN.
CBolicTBa IpEaEIoB.

beckoneuHo Mainble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTebHbBIN PEAC.

beckoHeuHO Maible BeNMUMHBI. DKBUBAJIECHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE NIPU
BBIUMCIICHUH ITpeJesIoB. Tabuia SKBUBATEHTHBIX OECKOHEYHO MaJIbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U Ha IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa GyHKIIHII, HEMIPEPHIBHBIX HAa OTpe3ke (Teopemsbl Beliepirpacca, boibiiano — Komn).
[IpouzBoanas. ['eomerpruueckuii U GpunIecKuii cMbIC Tpou3BoAHON. KacarenpHas u HopMaib
K IUIOCKON KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

CBsI3b MEXAY CYLIECTBOBAaHMEM MPOU3BOIHON (PYHKIIMH B TOUKE M HENIPEPHIBHOCTHIO (DYHKIMH
B TOM 7K€ TOYKE.

[Tpon3BoaHas cyMMBbI, IPOU3BEACHHUS, YaCTHOTO. [Ipon3BoiHAs CI10KHOM M 00paTHON QYyHKIHUIA.
[Ipon3BoHas napaMeTpUUECcKy 3aJaHHON (PYHKIUU.

ITpousBonHas GyHKLMH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHne CI0KHON MOKa3aTeNbHON QYHKIIUH.

Huddepenunpyemocts. Auddepenunan. ['eomerpuueckuii cMpica quddepeHimana.
[IpownsBoHblie U AU PEepeHIInanbl BEICIINX MOPSIKOB.

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

IIpasumno Jlonurans.

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

AcuMnToThI rpaguka QyHKIUH.

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTo4yHbIE YCIOBHS SKCTPEMYMA.

JlocTatouHoe yciaoBUe Bo3pacTanus (yObIBaHUS) GYHKLINH.

Haubonpiiee u HanMmeHbIlee 3HaYCHHS (YHKIIUHA HAa OTPE3KE.

BbImyKi10cTh, BOTHYTOCTh, TOUKA Neperuda. JloctatouHoe ycinoBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycioBue Toukn neperuoda. Jloctatounoe ycioBue neperuoa.
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32. OO0mas cxeMa MoCTpOSHUS U UccaeaoBaHus rpaduka GyHKINUH.

@OYHKIHUHN HECKOJbKHUX MepeMeHHbIX

Omnpenenenne U TeOMETPUYECKUI CMbICH (DYHKINU ABYX MEPEMEHHBIX.

Jluann ypoBHS (YHKIIUU IBYX IEPEMCHHBIX.

YacTtHble Mpou3BOIHbIE (DYHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKUI CMBICI
OYHKINY HECKOIBKUX MMEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepenunpoBanue cI0KHBIX GYHKINI HECKOIbKUX TEPEMEHHBIX.

[Tpon3BOIHBIC BEICIINX MOPSIAKOB (DYHKIIMK HECKOJIBKUX MepeMeHHbIX. CMeIIaHHbIE POU3BO/I-
Heie. Teopema IlIBapia.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. Ilpou3BoaHas 10 HANPABICHUIO U FPATUCHT CKAJISIPHOTO MOJIS.

9. DxkerpemyM (YHKIIUU HECKOJIBKUX MTEPEMEHHBIX.

10. Heo6xonumMoe 1 10CTaTOUHOE YCJIOBUS AKCTpeMyMa (DYHKIIUU JABYX ITEPEMEHHBIX.

SouhkwdE

HHTerpasbHoe HcUMcIeHHE

[TepBooOpazHas, HeolpeaeaeHHbIH HHTerpall. Talnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepeMEHHON U UHTErPUPOBAHUE I10 YACTSIM B HEOIIPEJIETICHHOM HUHTETpaJIe.

HuTerpupoBanue ¢ MOMOIIBIO MOABEACHU M0J1 3HaK nuddepeHiuana.

HHuTerpupoBaHue palioOHAIbHBIX APOOEH.

WMHTerpupoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOI B ONPECIICHHOM UHTErpalie.

WuTerpupoBanne TPUTOHOMETPUICCKUX (DYHKIINN, OCHOBHBIC TTPHEMEI.

HuTerpupoBanue upparroHaibHbIX (YHKINN.

YHuBepcaiibHas TPUTOHOMETPUYECKAs MOJCTAaHOBKA.

Omnpenenennblit HHTETpai u ero cBoiictBa. ®opmyna Hetotona — JleiiOuuna.

10 [TpunoxeHus onpeneIeHHOr0 HHTErpaia K PeHICHUI0 TEOMETPHUECKUX U (PU3MUECKUX 3ajad.

11. BeryncneHnue miIomajeii ¢ moMoIIbI0 OMPeeIeHHOT0 HHTerpasa.

12. BerauciieHue TIOma Iy | JUTHHBI KPUBOM, 33 JaHHOW ypaBHEHUSMU B TTapaMeTPUIeCKOi (opMme.

13. Borunicnenue miomaai KpUBOJIUHEHHOTO CEKTOpa B MOJSPHBIX KOOPIWHATAX.

14. Bouncnenue miouaield B IpsIMOYTOJIbHBIX M MOJISIPHBIX KOOPAWHATaX C MOMOILBIO ONpeesIeH-
HOTO UHTErpana.

15. Beruucnenue JUIMHBI JyTH ¢ TTOMOIIBIO ONPEIETICHHOTO0 HHTETpaa.

16. Borunicnenue ATUHBI JyTU KPUBOMW, 3aJaHHOW TapaMeTPUUECKU.

17. Beruucnenue oobeMa Tejia BpalleHHs C TOMOIIBIO0 OMPEICIEHHOT0 HHTErpaia.

18. Brrunicnenue miomaay moBepXHOCTH Tejla BpaIleHHs.

19. HecoGcTBEeHHBIE MHTETPANTBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOAWNE

Tunosbie BApUAHTHI OUJIETOB
no aucrumnianHe «MaTteMaTHdecKnii aHATIN3»

MHWHHCTEPCTBO OBPA30BAHUS U HAYKU POCCHUIICKON ®EJEPALINU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICIIIETO OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
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@dakynbpTeT 6a30BBIX KOMITETCHIINH, Kagenpa «MaremaTrka»
Jucnunnmaa «MareMaTHYeCKUM aHalln3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpa3Hasi, HeolpeaeleHHbIN HHTerpa. Tabmuia OCHOBHBIX HHTETPAJIOB.

dx
Y5—x+5-x
3. Haiitu rpamuenT pyHkumun 7 = y\/x—y B Touke M,(14).
4. Vkaxure, Kakoil 13 HECOOCTBEHHBIX HHTETPAIIOB SIBJISETCS CXOISIIIUMCS

T\/;dx, Tx"“*dx, T\/Fdx .
1 1 1

2. BpruncnuTh HeolpeaeaeHHbIH HHTEeTPa I

5. HaiiguTe skcTpeMyMbl U TOUKH Tlepernba Gpynkuun Y = (X —1)e™*.

YTBepkIeHo Ha 3aceqannu kKadeapsl MateMaTrku « 30» 04. 2025 r., mporokoin Ne 7

3aB. xadenpoii O.M. Bapanosa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMICKOI ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICHIET'O ObPA3OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

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

JKk3aMeHAIMOHHBIN OnIeT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tuna. [[IoHATHS CXOAUMOCTH U PAacXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2t?

2. Haittu IIPOU3BOJHYIO (byHKuI/II/I, 3aJIaHHON NapaMeTPUYCCKUA X = e y= e .
+t +t

3. MccrenoBath Ha SKCTpeMyM QYHKIHIO Z = X> — X+ Y +2Y .
7.6

4. BbIYHACIHTH ONpeIeIeHHBIA HHTETrpall ISSin 2 xcos xdx..
0

5. Haiitu 06beM Temna, OMyIeHHOTO BpameHneM BOKpyr ocu OX ¢urypsi, orpaHHYeHHOM JTHHHA-
3
asmu Y=Xx, y=1 x=0.

YTBepkeHo Ha 3aceqannu Kadeapsl MateMaTiku « 30» 04. 2025 r., mpoTokoin Ne 7

3aB. kaeapoi O.M. bapanosa / /

J171s mpoBeieHUs POMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (popMaTe
B pa3paboTaHHBIX Kadenpoit «MareMaTukay OHJIalH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.



