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1. Henn, 3a0a4m ¥ IVIaHUPYeMble Pe3yJbTaThl 00y4eHHs 110
JAUCHHUIIJINHE
K OCHOBHBIM yensim OCBOCHUS AUCHUILUIMHBI «MaTeMaTHUeCKUi aHaIu3» CIIeAyeT OTHE-
CTH:
- BOCIIUTAHHUE Y CTYJCHTOB O0ILEH MaTeMaTHu4eCKON KyIbTYpHhI;
- IpuoOpeTeHue CTyIEHTaMH IIMPOKOT0 Kpyra MaTeMaTH4YeCKUX 3HAaHUH, YMEHUH 1 HaBbl-
KOB;

- pa3BHUTHE CIHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY U JEAYKTUBHOMY MBIIIJICHUIO
Hapsily ¢ pa3BUTHEM MaTEMAaTUYECKOW MHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOM JIMTEpaTyphl, COAEPIKALIEH MaTeEMaTUYECKUE CBE/ICHUS U PE3YNbTAThI;

- IOJITOTOBKY CTY/ICHTOB K JESATEIILHOCTH B COOTBETCTBHH C KBATH(PUKAITMOHHOMN XapaKTe-
PUCTHKOH OakayiaBpa 1o HarpaBJICHUIO, B TOM 4yKciie (POPMUPOBAHNE YMEHUH UCTIOIB30BATH OCBO-
€HHbIE MaTeMaTUYECKHE METO/IbI B TPO(eCcCHOHATBHOM 1eATeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJTM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHMUECKHUX PUCKOB COBPEMEHHOM HHU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4YeCKHil aHaIN3 ClIeyeT OTHe-
CTH:

- OCBOGHHUE CTY/ICHTAMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOJUMYIO JUIsl YCIEIIHOTO PELICHUS PUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTyaeHTa TpeOyemoro Habopa KOMIETEHIIN, COOTBETCTBYIOLINX €0
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyueHue 1Mo TUCHHUILUINHE «MaTeMaTHYeCKUd aHaIu3) HapaBieHo Ha (GOpMUpPOBaHKE Y 00y4a-
IOIIUXCs cleayronmx kommereHnuii B cooterctBrn ¢ ®I'OC 08.05.01 (ypoBeHb crienuaaureTa)
no HampasieHuto noarotoBku 08.05.01 CtpoutenbCTBO YHMKAJIBHBIX 3/1aHUN M COOPY>KEHUH,
YTBEPXKAEHHBIM NprKazoM MunoOpHayku Poccuu ot 13.07.2017 Ne 653:

Kox n HanMeHoBaHNe KOMIIETEHITHI

NHaukaTopbl JOCTHKEHUS KOMITe-
TeHLMH

OIIK-3. Cnoco0eH NpUHMMATh pEIIEHUS B
MpOPECCUOHAIBHON JIEATETbHOCTH, HCIOJIb-
3yl TEOPETUYECKHE OCHOBBI, HOPMAaTHUBHO-
NpaBoOBYIO 0a3y, MPaKTUYECKUH OMBIT KaIlu-
TaJIBHOTO CTPOMTENbCTBA, a TAK)KE 3HAHUS O
COBPEMEHHOM YPOBHE €r0 pa3BHTHS

NOIIK-3.1. AHanu3upyeT crnocoObl MU METO-
JUKH PEIICHUs 3a/1a4u MpodeCcCHOHATBHOM JIe-
ATEIBHOCTH HAa OCHOBE HOPMATHUBHO-TEXHUYE-
CKOW JOKYMEHTAIlMH, 3HaHUS TMpoOJieM OT-
paciu U OTbITa UX PELICHHUS.

HOITIK-3.2. CiocobeH ocymecTBIsITh cOop U
cucTeMaTH3anuio HHPopMaluu 00 ombITe pe-
LIeHUS 3a]1a4 MPOPECCHOHANTBHON e TeIbHO-
cTH, GOpMYIIMPOBaTh 33auu B cdepe rnpogec-
CHOHAIIBHOW JIEITETFHOCTH Ha OCHOBE 3HAHHSI
po6JIeM OTPACIIU U OMBITA UX PEILICHHS.
HOIIK-3.3. Bnageer meTogaMu OLEHKHU YCIIO-
BUH CTPOUTENILCTBA, BHIOOPOM MEPONPUSATHI
M0 YCTPaHEHWIO HEOIAroNpUsATHBIX WHXKe-
HEPHO-TEOJIOTMYECKHX MPOIIECCOB (SBICHMIA),
croco0amMy  OTNpEeAETICHHsT KadecTBa CTPOH-




TEJIbHBIX MAaTEPHUAJIOB Ha OCHOBE AKCIIEPUMEH-
TaJIbHBIX HUCCIENOBAHUU UX CBOMCTB U METO-
JaMU OTPENICTICHUsT YCIOBH pabOThl CTPOHU-

TEJIbHBIX KOHCTPYKIU.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuurninuna oTHOCUTCA K 00s3aTesibHOM yacTu 6510ka b1: Monyns «Marematuueckue u ecte

CTBCHHO-HAY4YHBIC TUCHUILTIUHEBD).

JuctunmHa 6a3upyercs Ha CIeAYIONeH, TPOIeHHON TUCIUTUINHE:

- TMHEeWHas anreopa.

I[I/ICL[I/IHJII/IHEI «MateMaTH4eCKHil aHaIu3» JIOTHYSCKU CBI3aHa C MOCICAYIOIUMHA OUCIHUIIIMHAMMU

B obs3amenvrou uacmu:
- husmka;
- TEOpETUYECKasi MEXaHUKA;
- COIIPOTHUBJICHUE MATEPUAIIOB,;
- MEXaHUKa T'PYHTOB, OCHOBAHHUS U (PyH/IaMEHTHI,
- MEXAaHMKA )KUJKOCTH U rasa,
- CTpouTeNbHAsA (HU3NKA,;
- CTPOMUTENbHAS MEXaHUKA;
- TEOpHsI pacyeTa IUIaCTHUH U 000JI0YEK;
- IMHAMMKA U YCTOWYUBOCTb COOPYKECHHM.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

O6H_[8.SI TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 4 3aueTHBIC CAMHHNIIBI -144 ygaca.

3.1. Buabl yueOHO# padoThl M TPY10€eMKOCTH

n/n Bun yueoHoii padotnl Koausecrso Cemectp 2
4acoB
AyIMTOpHBIE 3aHATHS 72 72
B ToMm uucne:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTHYEeCKUE 3aHSTUS 54 54
2.
JlaGopaTopHbIe 3aHATUS - -
CamocrosiTesibHasi padoTa 72 72
IIpome:kyTOUHAs aTTeCTANMS
SK3aMEH D C)
HTroro 144 144




3.2. TemaTnyeckuii NJjaH U3y4eHUs TUCHUNITHBI

Pazmemén B npmiioxkxenuu 1 k pabodeii mporpaMmme.

3.3. Conep:xaHue pa3aejioB AUCHUILINHBI

BBenenue

IIpenmer, 3anauu U conepkaHne AUCUUIIIMHBL. OCHOBHBIE ATAlbl Pa3BUTHS JUCLIUILINHEL.
CrtpykTypa Kypca, ero MecTo ¥ pojib B IOATOTOBKE OakanaBpa, CBS3b C APYTUMH JUCHUTUIMHAMH.

Paznea 1. ludpdepennuanbraoe ncuuciaeHue GyHKIUH 01HON nepeMeHHOM

Tema 1. Hucnoas nocneaosarenbHOCTh. [Ipenen uncinoBoil mociaen0BaTeIbHOCTH U €T0
cBoiictBa. @ynkuus. [loctpoenue rpadukoB ¢pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gynakuuu. [lepBeiii 1 BTopoii 3aMedarensHbie npezensl. CpaBHeHHEe 0ECKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETMYMH. DKBUBAICHTHBIE OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepsiBHOCTH QYHKIUI B TOUKE U HA MPOMEKYTKE, TOUKH pa3pbiBa (PyHKINH,
uX Kiaccupukanus. ACUMITOTH rpaduka QyHKIMH, NX KITaCCUPUKAIIHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomerpuueckuil U GU3NYECKUI CMBICT TPOU3BOTHOM.
[TpaBuna quddepeHrpoBanus U GOPMYIIbI BBIYHCICHHUS TPOU3BOAHBIX. TabauIIa Mpon3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX (YHKIHI. Berarcienue mpou3BOAHBIX (YHKIIHMA, 3alaHHBIX Pa3iny-
HBIM 00pazom.

Hudbdepennman. [IpounsBoaubie u auddepeHuansl BEICIMX TOpsakoB. [IpubimkeHHbie
BBIYUCIICHHSI C TIOMOIIBIO 1M (HEepEeHITHAIOB.

Tema 4. IIpaBuwio Jlonuransa. @opmyna Teitnopa. PackpbiTue HeonpeneaeHHOCTER pas-
JUYHOTO THITA. Pa3noxeHrne OCHOBHBIX dJIeMEHTapHbIX GyHKIHH 1o Gopmyne Teinopa. [Tpubim-
YKEHHbIE BBIUMCIICHUS ¢ TOMOIIbI0 (hopmyiibl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U (EepeHIINATBHOTO UCYUCIEHNUS. MOHOTOHHOCTD (PYHK-
1K, 3KcTpeMyMbl Heo0XoanMBble U TOCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO 9KCTpe-
myma. MccnenoBanue BITYKIOCTH rpaduka ¢pyHkiuu. Touku nepernda rpaguka GyHKINH.

Oobmas cxema uccieqoBanus QyHKIMU U TocTpoeHus ee rpaduka. CBoiicTBa QyHKIIUH,
HEeNpephIBHBIX Ha oTpe3ke. Hanbosbiee 1 HauMeHblee 3HaueHNs (QyHKIUU Ha OTPE3KE.

Paznen 2. ludgdepennnanbHoe ucuucjaeHne PyHKUMI HECKOJbKHX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHMX IEPEMEHHBIX. JINHUM M MOBEPXHOCTH YpOBHsA. YacTHbIE
npousBoaHbie. [lonubiil qudpdepenuman. Ilpon3BoaHbIe CI0XKHOW PYHKIIMM HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIe IPOU3BOIHBIE U JU(depeHImanbl BeICIINX nopsaakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no HanpasneHuro. I'panuent. KacarenbHast k kpuBoii. KacarenbHas
IUIOCKOCTh M HOpMaJib K ToBepxHOocTH. Popmyna Teinopa. DkcTpeMyM (YHKIUN HECKOJIbKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3znes 3. UuTerpajibHOe HCHHMCIEHHE

Tema 1. [lepBooOpa3nas. Teopema cyiiecTBOBaHHs HeOIpeeeHHOro uHTerpana. He-
OTpe/ieNIeHHbI MHTErpajl U ero cBoMcTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeTo1pI THTETpUPOBAHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, II0JIBE/IEHHEM 1101 3HaK 1uddepen-
nuana. MeToq MHTErpUpOBAaHUS 110 YACTSIM.

HuTerpupoBanue pallioHaIbHBIX ApoOel, MHTErpupoBaHNEe HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIHHA.



Tema 2. 3amauun, npuBOAIIHE K TOHATHIO OMpeeIeHHOr0 nHTerpana. OnpeneneHHbIN
WHTErpall, €ro CBOMCTBA. Y CIIOBHUSI HHTETPUPYEMOCTH. MIHTETrpan ¢ nepeMEeHHbIM PEIeIOM UHTE-
rpupoBanus. Dopmyna HeroTona — JleiiOHuIa. 3aMeHa mepeMeHHOM B OITPEIeIEHHOM HHTETpasle.

[IpuiioxxeHns onpeesIeHHOr0 UHTErpajia B F€OMETPUU U MEXAHUKE (BBIYMCIIEHUE TUIOIIA-
Jel m1ocKux (uryp, AJIUMHbI KpUBOM, 00bEMOB.

Tema 3. HecoOCcTBeHHBIE HHTETPAIIBI IEPBOTO M BTOPOTO Po/ia (10 GECKOHEYHOMY ITpOMe-
KYTKY, OT HEOIpaHUUEHHBbIX (DYHKIMI Ha KOHEYHOM IIPOMEXYTKE), UX CBOUCTBA.

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

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

Ne Tema 3auaTusa

1 Paznea 1. Di1eMeHTBI MATEMATHYECKOT'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 HuddepenunpoBanre o0paTHBIX QyHKIUHN, GYHKIUHI, 3aJaHHBIX HEABHO, TapaMeTpuye-
CKH, Jjorapupmuueckoe 1udQepeHmpoBaHue

7 Huddepenunan. ['eomerpuueckuii cmbica qudpdepennmana. [Ipoussoansie u quddepen-
IIMaJIbl BBICHIMX NMOPAKOB. [IpnbnmkeHHble BBIYMCICHUS C MOMOIIBIO AU depeHnaios.
8 IIpaBuno Jlomurans. @opmyna Tennopa. PackpbiTue HEONPENEIECHHOCTEH PA3IMYHOIO
tuna. Pa3noxeHust OCHOBHBIX 3JIEMEHTAapHBIX QYHKIMH 1o popmysne MakiiopeHa.

9 ITpuGnnxeHHble BEIYMCIIEHHS ¢ TOMOIIbI0 (hopmyisl Telnopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Tpumepsl

11 | IlonHoe uccnenoBanue GyHKUUN U mocTpoeHue rpadpukos. [Ipumeps! (TpoaoKeHE)
CamocrositesibHasg pabora Nel Ha cemuHape 1o PyHKUMAM OIHOI NepeMeHHOIA.

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 Mpou3BOoIHbIE U AU depeHInanbl BRICIINX NopsakoB. Teo-
peMa IlIBapua.

14 | IIpousBoaHas 10 HAPABJICHHIO. | paueHT.

15 | OkcrpemyM DYHKIIMH HECKOJIBKUX MTepeMeHHbIX. Heo0XoaMmbIe 1 JOCTaTOYHBIC YCIOBHUS
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. MeToq MHTerpUPOBAHMSI 110 YACTSIM

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

20 | MHTerppOBaHNEe TPUTOHOMETPUUICCKUX (DYHKITHA.

21 | BeuucieHre OnpeeieHHBIX HHTErpaioB Mo ¢gopmyne HetoroHa-Jleiibania. 3ameHa me-
pPEMEHHON U MHTETPUPOBAHKE T10 YACTSIM B OINPEICICHHOM HHTETpaJe.

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

23 | [IpunosxeHus onpeneIeHHOro HHTErpaja B TEOMETPUM U MEXaHUKe (BblUMCIECHHE 00Be-
MOB, IUIOIAJICH TOBEPXHOCTH).

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

25 | 3ajmaun, MPUBOASIINE K KPAaTHBIM WHTETpaJiaM. BeIuuCIIeHne NBOWHBIX HHTETPAIOB CBeE-
JICHHEM K IMOBTOPHBIM. 3a7aud Ha U3MEHEHHE MOPsiIKa UHTETPUPOBAHUS B IBOMHOM HH-
Terpaie

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

27 | KoHTpOJIbHOE TECTUPOBAHNE MO KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmartuBHble 1okyMeHTbI H [OCThI

OI'OC 08.05.01 CtpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPYXEHUN. Y TBEPKIAEH PUKA30M
Muno6pnayku Poccun ot 13.07.2017 Ne 653.

Axanemuueckuii ydeOHBIN IMiaH 1o HampasieHuto noarotoBku: 08.05.01 CrpoutenbcTBo
YHHUKaJIbHBIX 3/1aHUI U coopykeHuil. [Ipoduib: CTpouTENbCTBO BHICOTHBIX M OOJIBIIETIPOJIET-
HBIX 3/1aHUI U coopykeHui. @opma o0yyeHus — ounas. 2025.

O6pa3zoBarenpHas nporpamma. Hampasnenue moarotoBku 08.05.01. CtpoutenbcTBO yHH-
KaJbHBIX 37JaHUi U coopykeHuil. Crienmanuzanusi: CTpOUTENbCTBO BHICOTHBIX U OOJIBIIEIPO-
JIETHBIX 3JaHUN U cOOpyKeHUIl. YpoBeHb 0Opa3oBaHusl - crienuanurer. Kpanudukanus (cre-
nenb): MHxenep-crpoutens. 2025.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HoJIoru4eckoro passutus Poccuiickoit denepanum».

[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 TIPU peanu3anuu 00pa3oBaTeIbHBIX TPOTPaMM)».

4.2. OcHoBHas JuTepaTtypa

@uxtenromnsil [.M. OcHOBBI MaTeMaTHYECKOT'0 aHaNN3a: Y4eOHHK /171 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MAaTEMAaTHYECKOTO aHAIKM3a: YU€OHUK /I BY30B, 14-¢ u3s.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpsasues JI.J[. Kpatkuii kypc maremarudeckoro ananuza. T.1. IuddepenunansHoe u uH-
TerpajibHoe UCUUCIeHHs (GYHKIMNA OJHON nepeMeHHOU. Psanpl: YueOHuK [DneKTpoHHBIN pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®usmariut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHna.]



4.3. JlonmoJHUTeJbHAs JuTepaTtypa

1. TIuckynor H. C. Iuddepennmanpsaoe U HHTErpaIbHOE WCYUCIICHUS JUIsl BTY30B. B 2-X TO-
max. M.: Uurterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3yoxoB B.I'., JIsxoBckuii B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMATHKH JJIs TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400

9K3.
3. Kparkuii kypc BbICIICH MaTeMaTHKU [DJIEKTPOHHBIN pecypc]: ydel. - DIeKTpOoH. JaH. -
MockBa:  HamkoB wu K, 2017. - 510 c. [Pexum  pmocryma:  URL:

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

4. byrpos {.C., Hukonsckuit C.M. Bricmias MaremaTtrka: y4eOHHK JUIsl BY30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHarterpanpHoe ucunciaeHne PYHKIHMN OTHOM M HECKOJIBKHUX MepeMeHHbIX. Teopus mous: mMe-
TOJIMYECKHE yKa3aHHWsS M BapUAHTHI pacueTHO-Tpaduueckux padot / bomynos M.A., bopo-
nuHa C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematndeckuii anaims. Teopus npenenos u nuddepeHaTbHOe UCYUCICHIE: OCHOBHBIC
MOJIO’KEHUS TEOPUU, METOJMYECKUE YKa3aHUSI M BapUaHThl pacueTHO-rpaduueckux padot //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.4. DiaekTpoHHbIe 00pa3oBaTe/ibHbIE PeCypchl

[IpoBeneHue 3aHATHI U ATTECTALMI BO3MOXHO B TUCTAHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CH-
CTeMBI JIUCTAaHIUOHHOTO 00y4eHus yausepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MareMaTHKay 3JIEKTPOHHBIX 0Opa3oBaresbHbIX pecypcoB (DOP) mo Bcem paznenam
HpOrpaMMBI:

DJIEeMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJinu3a
WuTterpanbHOe UCUUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHOM MepeMEeHHOM
Juddepennmansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QYHKIMI HECKOJIbKUX ITe-
PEMEHHBIX

JlononHuTeNbHBIC T1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTH4YCCKOI'O aHaJIu3a

Pa3pabGorannbie DOP BKIIOUalOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeeHust padoOT B JUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACITHHBIMHU PACIIO-
PSDKEHUSIMH ITPOPEKTOpa MO y4eOHOU paboTe W/MiTH LIEHTPOM y4eOHO-METOIN4YeCKOil paboThI.

Ka)KI[LIfI CTYACHT O6CCHC‘-ICH HHAUBUAYAJIBHBIM HCOTPAHUYCHHBIM IOOCTYIIOM K BHGKTPOHHOf/'I

OHMOINOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTCpHCT-pecprLI BKJIFOUAKOT y‘-Ie6H0-MCTOI[I/IqCCKI/IC MaTCpHraJibl B 3JICKTPOHHOM BHUJC, IIPCI-

CTaBJIeHHBIE Ha caiiTe mospolytech.ru B paznene: «llenTp MaremaTudeckoro o6pa3oBaHUs»

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

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

ITone3nrie y‘-IC6H0-MeTOIlI/ILICCKI/IC u I/IH(I)OpMaI_II/IOHHLIC MaTepHraJbl HPCACTABJICHBI Ha caurax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.



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
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[Tepedens pecypcoB HHHOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH «IHTepHET» 111 OCBOCHUS
JTUCHUTUTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInuieH3HOHHOE U CBOOOIHO PAacIpoCcTPaHsieMoe MPOrpaMMHOe
obecmeuyenmne

Neo| HammenoBanue | Pazpabotuuk [10 | loctymHocts (u- | Ccbiika Ha Equnbiii peectp
(npaBoobiaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTpaMM JIjIst
TEJb) 001HO pacmpo- OBM u B/l (ipn Hanuuun)
CTpaHSIEMOE)
1 | Astra Linux [ OOO JInnensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

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

Ilepeuens pecypcoB cetu UHTepHeT, 10CTYNHBIX 1JIs1 OCBOEHUS TN CHMIJIMHbBI:

HaumenoBanue Ccbl1ka Ha pecypce HocTynHocTh

NudopmanuoHHo-cipaBoYHbIE CHCTEMbI

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305078

https://stackoverflow.co

Stack Overflow
m/

Wudopmannonnsie pecypcesl Cetu

Koncybratlloc http:// www.consultant.ru | Joctymso

[Topran ®enepanbHBIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. JlocTynHO
JApTOB BBICLIETO 00pa30BaHUS

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctynHa B cetn Un-
TepHeT 0e3 orpaHuye-
HUU



http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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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IPR Books https://www.iprbookshop | Joctymnua B cetn MH-
ru/ TepHET O0e3 orpaHuye-
HUN

I[Ipodeccuonasibubie 6a3bl JAHHBIX

basa qaHHBIX HAYYHOM AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HO OuOIMOoTeKN
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JdocrymHo
noJuTeMaTuIecKas pedepaTHBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (OndamomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepHaJH)HO'TeXHl/I‘IeCKOC o0ecrneueHue TUCHUIIINHBI

MaTepI/IaﬂbHO — TEXHUYCCKas 68,38, YHUBCPCUTETA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSATHH, IPEyCMOTPEHHBIX YUECOHBIM IUIAHOM, U COOTBETCTBYET JCUCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MaremaTrkay He pacronaraet COOCTBEHHBIM ayJIUTOPHBIM (DOHJIOM U UCIIOJNb-
3yeT y4eOHbIe ayTMTOpUH 13 001ero (hoHa yHUBEPCUTETA.

[Tpu HEOOXOUMOCTH ISl IPOBEICHHUS MHTEPAKTHBHBIX MPAKTUYCCKUX 3aHATUH HCIOIb-
3YIOTCA KOMIILIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToauveckue peKOMeHIAIUMN

6.1. MeToanyeckue peKOMEeHIAMH 1JIsl IPenogaBaTeisi
110 OPraHu3auuy 00y4YeHus

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHKUE CTYIEHTOB Ha TO, UTO MPAKTUYECKU BECH U3Y-
YyaeMblii UMU MaTepuai He TpeOyeT Kakoil-mubo crenuanbHOl (AONOTHUTENbHOM) MOATOTOBKH U
BITOJIHE MOJKET OBITh YCIEIIHO U3Y4Y€H, €CIIU CTYACHTHI OyAyT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JOMAIIIHUE 33/1aHUS U MTOJI30BaThCs (IPU HE0OXO0AUMOCTH ) CUCTEMOH IIIAHOBBIX KOH-
CyJbTallMil B T€UEHHE KaXJO0ro ceMecTpa. Bomlenmve B Kypc MaTaHalnM3a pasJienbl SBISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMS OHU NTPAKTUYECKH OPUEHTUPOBAHBI, TAK KaK UMEIOT LIIUPOKOE pac-
MIPOCTPaHEHNUE I PEICHUs Pa3HOro poja 3a/1ay BHYTPU caMOi MaTeMaTHKU U MPUKIIAIHBIX 3a-
nad. VIX ocBOEHHE MOMOKET CTYJIEHTaM JIOTMYECKH BEPHO, apTyMEHTUPOBAHO U SICHO CTPOMTH
YCTHYIO U MUCbMEHHYIO PeYb, YCIEUIHO MPUMEHITh HAKOIJIEHHbIE 3HAHUS B MPOPECCHOHATBHON
JESATEIIBHOCTH.

HeoOxonumo ¢ camoro Havasa 3aHATUNA peKOMEHA0BATh CTY/€HTaM OCHOBHYIO M JOIOJI-
HUTEJIBHYIO JIUTEPATYpPY, a B KOHIE CEMECTPA JaTh CIIMCOK BOIIPOCOB JIJIsl TOATOTOBKH K 9K3aMEHY.

Ha nepBomM 3aHsATHN 110 JUCHUILIMHE CleAyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYAEH-
TOB 0 BHJIE M (hopMax TEKyIIeH U MPOMEXYTOYHON aTTeCcTaluii O AUCHUILIMHE, CPOKaX UX Mpo-
BEJICHMUSI, YCIIOBUSX JIOMYCKA K MPOMEKYTOUHOM aTTeCTalluy, IPUMEHSIEMBIX BUAAX TPOMEXKY-
TOYHOT'O KOHTPOJIS.


http://www.elibrary.ru/
http://webofscience.com/
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N3noxeHnne TeOpeTHUECKOro MaTepHalia JOJKHO COMPOBOXKAATHCS WIUTFOCTPATUBHBIMHU
npUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETOaBaTENIeM TaK, YTOObI TEXHUUECKUE TPYTHOCTH U
BBIKJIAJIKH [IPU PELICHUH 33Ja4l HE OTBJIEKAJIHU OT IJIABHOT'O: OCMBICIICHHS UJIEU U CYyTU IPUMEHS-
eMbIX MeTo10B. ClielyeT Bcerja yka3plBaTh IPUMEPHI IPAKTUUECKOTO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUHN U QPOpMyI.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHM30BaHBI IPENoaBaTeIeM TaKuM 00pa3oM,
YTOOBI OCTABAJIOCH BPEMsI Ha MEPHOJUYECKOE BBIMOJIHEHHE CTyIEHTAaMH HEOOJBIION CaMOCTOsI-
TEJIbHOU pabOThI B ayJTUTOPHUHU JJIsl IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHaa.

[IpenogaBaTens, BenyUi MPaKTUYECKUE 3aHATHSL, JOJKEH COTJIaCOBBIBATh y4EeOHO-TEMa-
TUYECKUH TIIaH 3aHATUH C JIEKTOPOM, UCTIOIB30BATh CIUHYIO CHCTEMY 0003HAUCHHH.

[IpenogaBatento ciaenyeT N10OMBATHCS CUCTEMAaTHUECKONH HENMPEPBHIBHON pabOThI CTY/ACH-
TOB B TEUCHHE CEMECTPa, HEOOXOMMO BBISIBIISITH CHIIBHBIX CTYIEHTOB U ITPUBJIIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT0 pojia OJIMMITMAZaX U KOHKypcax.

CTyzeHT I0JKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABaTENsl B JOCTUKEHUM KOHEY-
HOTO pe3yNbTaTa: B MPUOOPETEHUU OOYYAIOUIMMUCS MPOYHBIX 3HAHUM, YMEHUH U BIaJCHUS
HaKOIJICHHOH MH(pOpMaImei s peieHus 3a/1a4 B TpopeCCHOHATBHON e TeTbHOCTH.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[IpoBeeHue 3aHATUH U aTTECTAMH BO3MOXHO B JUCTAHIIMOHHOM (OpMare ¢ IpUMEHE-
HUEM CHCTEMBI TUCTAHIIMOHHOTO 00ydeHus yHuBepcutera (CAO-LMS) Ha ocHOBe paspaboTaH-
HBIX Kadenpoit «MaTemaTrkay 3JIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasje-
JaM nporpammsl (cM. 1. 4.4).

[Topsimok npoBeneHus pabOT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTIEIIbHBIMU
pacCOpsHKCHHSIME TIPOPEKTOpa 10 Y4eOHOM padoTe W/WiIM IEHTPOM Y4eOHO-METOUYECKON pa-
OOTEHI.

6.2. MeTtoauyeckue yKa3aHusi JAJs 00y4al0MUXCH M0 OCBOEHUIO
TUCHUTITHHBI

Paznen 1: nuddepennnanbroe ncuuciaeHue GyHKumni 01HOM nepeMeHHOM

[Ipu nzyuenun nuddepeHantbHOro ncuucaeHus GyHKIuN oHON IepeMEeHHON 00paTUTe
BHUMaHME Ha MOHATHE Ipe/esa (YyHKIUU B TOUKE U METOIbl ero BbruucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATUH MaTeMaTH4ecKoro aHanusa. [Ipu BblUMCIeHMM TpeesioB (YHKIHMH HAO,

0 w
TIpeKIe BCEro, BHIACHUTH XapakKTep HeompeneneHHocTH | —, —, 0-00, 00 —00, 1% |. Uro6sr
00
OBJIAJIETh TEXHUKOW pEIIeHUs 3aj]jad Ha BBIYMCICHUE MPEAETIOB, HA/10 3HATH JIBa 3aMevaTeIbHbIX
npezena, TabaMIly SKBUBAJICHTHBIX OECKOHEYHO MabIX, MpaBuiio JlonuTans, pa3indHble IpUeMbl
PacKpBITUSI HEOTIPEEIEHHOCTEN B 3aBUCUMOCTH OT BHJIa PYHKIIUU U PEUIUTh JOCTaTOYHO OOJb-
110€ KOJIMYECTBO 3a/1a4.

[Ipyn w3ydeHun TeM, MOCBAIMICHHBIX MPOW3BOAHOW W muddepenmuany QyHKIIUH, HAIO0
OCMBICIIMTh UX T€OMETPUYECKHI CMBICIT, IOHUMATh pa3inyre MeXay HUMU (auddeperuuan - 3to
IJIaBHAs JIMHEWHas 4acTh npupaieHus GyHkuun). TBepao 3HaTh (Kak TaOIUIy YMHOXKEHUs) Gop-
MyJbl 1dddepeHInpOBaHUs OCHOBHBIX JIEMEHTAPHBIX (YHKIMN U npaBuia audepeHpoBa-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHITMpOBaHUS CI0KHON QYHKIINAN).

OOparuTte BHUMaHKE TaKke Ha 0cOOEHHOCTH U depeHIupoBaHus (YHKIUH, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIECKH, Ha prueM JorapudmMudeckoro nuddepeHnupoBanms.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSAThH aJITOPUTM HCCIeI0BaHUs QYHKIUN U TOCTpOe-
HUS rpaUKOB: ONpeieleHne TOYEK pa3phiBa (M UX KiIacCU(UKALINIO), aCUMIITOT Ipaduka (BepTu-
KaJbHOM, HAaKJIOHHOW, TOPU30HTAJIBLHO ), HEOOXOIMMBIE U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTHU
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(yHKLIUH, CYLIECTBOBAHUS JOKAIBHOTO 3KCTPEMyMa, IIPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUEK Tepernoa.

Paznen 2: nuddepennnanbHoe ncuucieHue GyHKUUI HECKOJIbKHX NepeMeHHbIX

[Ipu n3yyenuu gaHHOTO pasjesna oOpaTUTe BHUMaHUE HA TO, YTO (PYHKUHKS ABYX MEPEeMEH-
HBIX UMEET HArJISIHBIM TEOMETPUUYECKUN CMBICI — 3TO TOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICTUTE MOHATHS YaCTHBIX MPOU3BOAHBIX U MOIHOTO nuddepenimana u ocodeH-
HOCTh WX BBIYHCIICHHS, OBJIQ/ICTh TEXHUKOW BBIUMCICHHS TPOU3BOJHBIX OT CIOXKHOW (DyHKIIUK

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

2 2
0°z 0°z
CMCHIAHHBIC YaCTHBIC HpOI/ISBO,Z[HBIe BTOpOFO l'IOprZ[Ka paBHBI MC)K,Z[y 00601/12 = (TGO-

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

Jiist yHKIIMU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh H3MEHEHUS (DYHKIMH B TIPOU3BOJIHLHOM
HAIPABIICHUU XapaKTePU3yeTCs MPOU3BOIHON 10 HAPABICHUIO, & HAUOOJBIIIAsE CKOPOCTh H3Me-
HeHHs QYHKIMK Oy/IeT B HAIPABJICHUU BEKTOPA IPAJICHTA.

Crnemyer oOpaTtuTh B 9TOH TeMe BHUMaHUE Ha HEOOXOJMMOE M JOCTATOYHOE YCIOBHSA CY-
IIECTBOBAHUS KCTpeMyMa (PYHKIIUH HECKOJIbKUX ITePEMEHHBIX.

Pa3jnen 3: mHTerpajbHoe HCYHCTIEHHE

B uHTErpanbHOM MCYHCICHUH pPEIIaeTcs 3ajada, 00paTHOM TOM, KOTopas paccMaTpuBa-
nach B quddhepeHIaaTbHOM HCUMCICHUN : HEOOX0AMMO HAUTH AJis JaHHOU (pyHKUIKN f (X) TaKyIo

(GyHKIMIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHa 3aaHHON. MIHTEerprpoBanue QpyHKIUI — 10-
CTaTOYHO CJIOKHBIN pa3/iesl MAaTEMaTUKH, OBJIAaIeTh KOTOPBIM MOYHO TOJIBKO, €CJIM CTYIEHT «BO3b-
MET» JOCTaTOYHO OO0JIbLIOE KOJIMYECTBO UHTErPAJIOB Pa3HOro THIIA.

Hano tBepao 3HaTh TaOaMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKLIUN, OCHOB-
HbIE METOIbl HHTETPUPOBaHU (3aMeHa epeMEeHHOMN, MOBEACHNE 0] 3HaK Tuddepeniuana, uH-
TErpUpPOBAHUE IO YACTSIM, IPUEMBI BBIYHUCIICHUSI HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, oT pas-
HOTO TUTIA TPUTOHOMETPUUYECKUX (DYHKITHIN).

Hano ocMBICIUTE €IUHCTBO MTOAXO0AA K TOCTPOEHHUIO ONPEAEICHHBIX, KPaTHBIX, KPUBOJIIU-
HEHHBIX, IIOBEPXHOCTHBIX MHTErPAJIOB — IMOCTPOECHUE HEKOTOPOM MHTErPajJIbHOM CyMMBI M IIpe-
JIETIbHBIN ITEPEXO/.

3HaTh Fr€OMETPUYECKHUI CMBICT U OCHOBHYIO (POPMYJTy BBIYMCIIEHUS ONpPEAEIECHHBIX HHTE-
rpanoB — popmyny HetotoHna — JleiibHuna, reomerpuueckie U pu3nuecKue NpuiaokKeHus onpee-
JICHHBIX M KPaTHBIX MHTErPajoB, YMETh HaXOIWUTh IUIOIIAJb IUIOCKON (UIYpbI, JJIUHY KPUBOM,
00BEM U IIONIA/Ib TOBEPXHOCTH TEJ BpaIllEHUS.

7. ®DOHJ OLIEeHOYHBIX CPEIACTB

®DoH/1 OIICHOYHBIX CPEJICTB TpezcTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIOYAET
pa3melb:

1. MeTtoabl KOHTPOJIS U OLIEHWBAHUS PE3YIbTATOB O0YUECHHUS.
2. I1Ikana ¥ KpUTEpUH OLICHUBAHUS PE3YIbTATOB O0YUEHUSI.
3. OueHoYHBIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexxyTOoUHas aTTecTarus.
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Ilpunoscenue 1

TemaTuyeckuii NJIaH TUCHUIIMHBI «MaTeMaTHYECKUI aHAJIN3) 110 HANIPABJIEHUIO MOJATOTOBKH
08.05.01 CTpouTeibCTBO YHUKAJBHBIX 3IaHUH M COOPYKEHUMH

[Tpodunp
CTponTesibCTBO BHICOTHBIX M 00JILIIENIPOJIETHBIX 31AHUI U COOPYKEHU I
(cmemuasmTeT)
®opma 00y4eHHUS - OUHAS
T'ox Hadopa 2025/2026
Bupabl yueOHoii padoThl,
Buabl camocTosiTeJIbHOM pa- ®opmBI
BKJIIOYAsi CAMOCTOAITETbHYIO GOTLI
= paboTy CTy1€HTOB, arrecra-
=3
Ne = S — CryaenTos oHu
o Paznen 2 % § ¥ TPYI0EMKOCTH B Yacax
8 = 8 Pe-
J | II/C | JIa6 | CPC | KCP | K.P. | K.IL. | PTP | ¢pe- | K/p | D 3
par
Bropoi cemecTp
Pa3znen 1. InddepenunanbHoe uc-
yncjaenne GyHKI Ui OTHOM NepeMeH-
11 by p 2 1 |2 2 4 +

Hoi. YucnoBas nocnegoBaTeIbHOCTb.
[Ipenen ynciaoBO# MOCIEAOBATEILHOCTH
u ero cBoicTia. [IpaBuna npenenbHOro
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nepexona. Oyukmus. [Ipenen hyHkumm.
Teopemsl o mpenenax GpyHKIUH.
Boiaaua 3aganuii PI'P Ne 1 no mare-
MATHYECKOMY aHAJIN3Y.

1.2

IlepBblif 1 BTOPOM 3aMedaTesibHbIE Tpe-
nenbl. beckoneyHo malibie 1 0eCKOHEYHO
OoJbIIMe BEIMYMHBI. JKBUBAJICHTHBIE
0EeCKOHEYHO Mallble BEIMYUHBL. Packpbl-
THE HEOIPENEICHHOCTEN pa3HOro THUIIA.

1.3

HenpepbIBHOCTH (h)YHKIIMI B TOYKE U HA
npomexyTke. OTHOCTOPOHHHE MTPEIEITBI.
Touku pa3pbiBa QyHKIIMH, UX KIaccUu-
KaIusl.

1.4

[TpousBonnas Qynknuu. I'eomerpude-
CKUH 1 MEXaHUYECKUI CMBICI MPOU3BO-
Hoi. IlpaBmna muddepenunpoBanus u
(GbopMyJibl BBIYMCIIEHUS HPOU3BOJIHBIX.
Tabnuna npou3BOJHBIX OCHOBHBIX 3Jie-
MeHTapHbIX QyHKIUH. TexHuka nqudde-
PEHLIHUPOBAHUSA

1.5

Hudbdepennman. [IpousBogusie u nud-
¢depennmansl BhIcMX Mopsakos. [Tpu-
ONMM)KEHHBIE BBIYHMCICHUS C TOMOIIBIO
Qg epeHImaos.

1.6

[TpaBuno Jlonutansa. @opmyna Tewnopa.
Pa3nojkeHnss OCHOBHBIX 3JI€MEHTapHBIX
¢byuknuii o ¢opmyne Teiinopa. [pu-
OJIKEHHBIE BBIYUCIICHUS C TOMOILBIO
dopmynsl Teitnopa.
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1.7

OcHoBHBIE TeOpeMbl U PepeHIHATb-
HOTO  HCYHMCICHHUA. MOHOTOHHOCTH
dbyHkuun, 3KcTpeMyMbl. HeoOxoaumble
Y JIOCTaTOYHBIC YCIOBUS MOHOTOHHOCTH,
JIOKaJbHOTO JKcTpemyMa. Hccnemosa-
HUE BBINYKJIOCTH Tpaduka QyHKIUU.
Touku nieperuda.

1.8

O6mas cxema ucciaeoBaHus QyHKIIMHA U
noctpoeHuss ee rpaduka. CpoiicTBa
GyHKIMI, HEmpephIBHBIX Ha OTPE3KeE.
Haubonpiiee u HauMeHbIlIee 3HAYCHUS
(GyHKIIMY Ha OTpe3Ke.
CamocrositesbHas padora Nel na ce-
MuHape mo (GyHKIUSIM OIHOW mepe-
MEHHOH

1.9

Pa3znen 2. DyHKuMA HECKOJIbKHUX Iie-
pemeHHbIX. [Ipeen u HEMPEPHIBHOCTb.
OCHOBHBIE  CBOMCTBAa  HENPEPBIBHBIX
¢byukuil. Yactaeie npousBoansle. [1o-
HbII 1uddepennnan.

Boinauya 3aganuii PT'P Ne 2 no ¢dvHk-
UM HECKOJbKHX NMepPeMeHHbIX

1.10

[TpousBoHBIE CIOXHONW (QYHKIMH He-
CKOJIBKMX IIE€peMEHHBIX. YacTHbIE IIPO-
U3BO/IHbIE U UG depeHIanbl BHICIIUX
nopsinkoB. Teopema IllBapua. Ilpowus-
BOJ[HAs 11O HANPABIICHUIO. [ pasneHT.

10

1.11

OKcTpeMyM (QYHKIIMH HECKOJIBKHUX Tepe-
MeHHBIX. HeoOxoumble U 10CTaTOUYHbIE
YCIIOBUS DKCTPEMYyMa.

11
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CamocrosiTesibHasi padora Ne2 Ha ce-
MHHape MO0 (PYHKIUSIM HEeCKOJbKHUX
nepeMeHHbIX

1.12

Pa3znen 3. UnTerpajibHoe HCUMC/IEHHE
[TepBoobOpasnas. HeonpeneneHHbI WH-
Terpajl u ero cBovcrpa. Tabnuua uHTe-
rpajiloB OT OCHOBHBIX JJICMEHTApPHBIX
¢ynkuuii. Metoa HEmnocpenCcTBEHHOTO
WHTETPUPOBAHUS.

Boiraua 3aganmii PP Ne 3 mo mHTe-
IPaJbLHOMY MCYHCIEHHIO

12

1.13

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
MIEPEMEHHOM, TOJBEICHUEM IO/ 3HAK
nuddepennurana. Metoq MHTETpUpOBa-
HUS TI0 YaCTSIM

13

1.14

WHTerpupoBanue paluoOHAIbHBIX JpO-
0eil nHTEerpupOBaHNE HEKOTOPHIX BUJIOB
VUPPALMOHAIBHBIX W TPUTOHOMETpHYE-
CKHUX (YHKIIHH.

14

1.15

3anauu, IpUBOJISALIME K IOHATHUIO OIpe-
JeneHHoro uHrerpana. CpoiicTBa ompe-
neneHHoro uHrerpana. @opmyna Heto-
ToHa-JleiiOHuIa. 3aMeHa epeMeHHON U
WHTETPUPOBAHUE IO YACTSAM B ONIpene-
JICHHOM MHTerpajie

15

1.16

[IpunoxeHus ONpeAeNeHHOIO0 HHTE-
rpajia B reOMETPHH U MEXAHHUKE (BbIYHC-
JeHWe TUlomajed Tiockux  uryp,
JUTMHBI KpUBOU, 00BEMOB, TITOIIAIEH TI0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpaibl MEPBOTO U
BTOPOI'0 pOJA, UX CBOMCTBA.

17
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3aga4u, TPUBOJAIINE K KPATHBIM MHTE-
rpajaM. JIBOMHOM M TpPOHHOM HHTE-
rpajibl, UX CBOMCTBa. Beruncienue qBom-

118 HBIX MHTETPAJIOB CBEJICHUEM K IMOBTOP- 18 6 4 +
HbIM. ['eomeTpuyeckue M (QPU3NIECKUE
MPHJIOKEHUS KPATHBIX HHTEIPAJIOB
KoHTpoJibHOE TeCcTHPOBaHNE
dopma aTTecTaluM 19-21
Bcero yacoB nmo jucuMIInHe 3
18| 54 72 Pﬁp cam.

pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCLMILIMHE

«MaTteMaTHYEeCKUHA AaHAJIN3»

Hamnpasnenune noarorosku: 08.05.01 CtpouTenbcTBO YHUKAIBHBIX 3JaHUI U COOPYKEHUI.
[Tpodnnb: CTPOUTENBCTBO BHICOTHBIX M OOJIBIICHPOIECTHBIX 3JaHUI U COOPY/KEHHH.
®opma oOyueHus: ogHasl.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJIA M OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J171st KOHTPOJIST YCIIEBAEMOCTH M KA4eCTBA OCBOCHHMS TUCIIMIUIMHBI HACTOSIIIECH MPOTpaMMOi
MIPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXKYTOYHAS aTTecTalus (IK3aMeH).

2. llIkajsa 1 KPUTEPUH OLIeHUBAHUSI Pe3yJIbTATOB 00y4YeHUs
dopma NPOMeKYTOYHOM aTTECTALMH: IK3AMEeH

[TpomesxyTounas arTectanus oOydaromuxcs B popMe sK3aMeHa IPOBOIUTCS 110 pe3yIbTaTaM
BBITTOJIHEHHSI BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YI€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IJIMHE, TP 3TOM YYUTBIBAIOTCA PE3YyJbTaThl TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHHUE Ce-
MmecTpa. OlLeHKa CTEeNeHH JTOCTUXKEHUs 00yJyarolMMUCs IIAHUPYEMBIX PE3yJIbTaTOB OOyueHHs 10
JUCLHUIIIIMHE TIPOBOAUTCS IPENOJaBaTeIeM, BEAYIIUM 3aHATHS 110 JUCLUIUIMHE METOAO0M JKCIIEpT-
HOM oueHKU. [1o uroram nMpomMeKyro4HOM aTTECTALMU 110 IUCLUILIMHE BBICTABIISCTCS OLEHKA «OT-
JUYHO», «XOPOIIO», «yJAOBIETBOPUTEIBLHO» UIIH «HEYIOBIETBOPUTEIBLHO.

IIkana oueHNBaHHUA Onucanne

BeimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTY-
AEHTA K INPOMEKYTOYHOM AaTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmon TucuuIuIMHbl. CTyJIEeHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX MOBBIIICHHON CIOKHO-
ctu. Ilpm 3TOM MoOryr OBITH JOMYIIEHbl HE3HAYUTEIHHBIC
OLIMOKHM, HETOYHOCTH, 3aTPyIHEHHs] NpPU TEepPeHOCce 3HAHUU U
YMEHUI Ha HOBbIE, HECTAHIaPTHBIE 3aJa4H.
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Xoporio

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUM, HABBIKOB IT0KA3aTENISIM, [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
TabJInIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMH, 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 momy4deHus MpaBHUIIBHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIUE BOIIPOCHI.

HeynosnersopurenpHo

He BbInosnHEHBI 00s13aTeIbHBbIC YCJOBHSI NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTAallMH, IPEIyCMOTPEHHBIC
nporpammont aucuurinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB IPHUBEICHHBIM
B TaOJIMIIaX, TOMYCKalOTCs 3HAYUTENbHbIE OIINOKH, TPOSBIIAETCS
OTCYTCTBHME 3HAHWW, YMEHWH, HAaBBIKOB II0 POy IOKa3aTelei,
CTYJIEHT UCHBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHUS IIPU OIEpH-
pPOBaHUU 3HAHUAMU U YMEHUSIMU.

3. OueHo4YHbBIE CPeCTBA

/1

HanmenoBanue
OLIEHOYHOTO Cpel-
CTBa

IIpencrasnenue oue-
HOYHOI'O CPEJCTBA B
DOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpecTBa

KonTponbhas (ca-
MOCTOSITEIbHAS)
pabora

(KP)

CpencrtBo npoBepkn yMeHHMI npumeHsaTbh | KoHTponbHbIE 3a1a-
ITOJIyYEHHBIE 3HAHUS JUIS PEIICHUS 3aj1ad | Huf
OINIPEAEIICHHOrO0 THUMA IO TeME WU pas-
Jeny
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PacuerHo-rpadu-
yeckas padbora

(PTP)

CpencTBo MpoOBEpKU YMEHUN MPUMEHSTH
MOJTyYEHHBIE 3HAHUS T10 3apaHee orpeje-
JIGHHON METOJMKE I PEIICHHS 3a1ad
WU 33JlaHdd 110 MOJIYJII0 WU JUCIH-
IUIMHE B I[CJIOM.

Kommiexkr 3amanwmii
JUTS BBITIOJTHEHUS pac-
4eTHO-TpaduIeCKOn
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

OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHHE 00beEMa 3HAHUHI LIUIUIMHBI
o0yyaromierocs 1Mo OINpeeIeHHOMY pa3-
Jieny, TeMe, IpoOIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3aJIaHUH,
Tect ITO3BOJISIONIAS aBTOMAaTU3HUPO-
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

OueHoYHbIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe OIIaHKOBOTO TECTUPOBAHUS ISl KOHTPOJISI OCBOEHUSI 00YyUaIOIIUMUCS Pa3esioB
JTUACHUIUINHEL, ipreM 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-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-TpauiecKoit paboThI:
OYHKINHI HECKOIBKUX MePEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpOM3BOIHBIC 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 aHAJIU3»

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 mpon3BOIHYIO (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. HaiiTi yacTHbIE NPOM3BOIHBIE BTOPOTO TMOPAIKA, YOETUTBCS, UTO Zy =27y | 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
BoiunciauTh Heonpe/ieleHHbIe HHTErPajbl
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
BbiunciauThb onpe/esieHHbIe HHTErPaJibl

T 3sin? xcos xdx }L [(x—D)e*dx j

0 T 0V1+3xT o ' \/7+Inx

}3 f1+x2 N —f* dx }X2+2de

11+«/3x 2’ Sarctgx 1(3x+5)? " o X241

VB3 2

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

0 VJ1+x° 0 5 V1+3x

1 e’
(x—=21)e*dx,
!,. Jl. xV7+Inx
HecoOcTBeHHbIE MHTErPaJIbI

1. YkaxwuTte, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISICTCS] CXOSATIIIMCS
[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 CXOAUMOCTbH UJIA
04/ X

PacXxoUMOCTb.

¢ dx
5. BBIYHCIUTHh HECOOCTBEHHBIN HHTETPa J—Z , YCTAaHOBUTB €0 CXOAUMOCTb WU
-1
pacxoauMOCTb.
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. BI)I‘-II/ICJII/ITI) H€CO6CTBCHHI)II/I I/IHTGFpaJI J._Z 5 yCTaHOBI/ITI) €ro CXOANMOCTh 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. Beruncnuth

”(12x2y2 +16x°y* ) dxdy;

D

D: x=1y=x y=—Jx.

4. Bpruucnuth

(jj)(xz + y)dxdy, D — MHOXeCTBO TOYEK IIOCKOCTH, OTPAHUYEHHOE JINHUSMH
D

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

5. Haittu nnomaas GUrypsl, orpaHM4eHHON TaHHBIMU JTMHUSIMH
y=3/x, y=4e, y=3 y=4.
6. Haiitu nnomaas Gurypsl, orpaHU4eHHON TUHUSAMU Y = X2, y=—X+2

8. HaiiTt 00beM Tea, mosyueHHoro BpaiieHrneM BOokpyr ocu OY ¢urypsl, orpaHuueHHON JIHHU-
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)
BapuaHTt

1. Noctpoutsb rpaduk: Y =3C€0S 2X

2. Haiitn npegenbl:

. (5-n)"+(5+n)’ . 1-C0S2X X=X —x=2
1) lim > 5 2)lim——— 3 2
n—>oo(5_n) _(5+n) x—0 ezx -1 x22 X° —2X“ 4+ X—-2

2 _x— X
) lim X 5 tim{ S22 i =1

X—2 In(x—l) x>0\ 1+ XCO0S X

—X, X<0

3. UccnenoBaTtb Ha HENPEPLIBHOCTb M BbIMOAHUTL YepTexk: Y = x*, 0<x<?2

3, X>2
BapuaHTt
1. Haittn npoussoaHyto Y, :
a) y:arctgslnﬂ 6) y:(\/;)
X+2
. X3 —t t
B) Sin(x—2y)+—=7x r) x=e"'cost, y=e'cost
y

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

1
3. NposecTv NonHoe nuccnefoBaHme U nocTpouts rpadmk | (X) = x* +—.
X
Bapmuanr.
ou 5
Nel. BeruncauTs Npou3BOIHYIO 0 HAIIPABIEHUIO 8_ Y HaliTU MOAYJb BEKTOpA I'pajueHTa 1JIs
S

X
dysknmm U = 2XYy + T +7° B Touke A(6;9;1) B HanpapieHnH, COCTABIAIOMEM C OCIMH KOOP-

HNHAaT JIbI y y .
| yI 7 7 7/ 2

Ne2. UccnenoBats Ha skcTpemyM dynkimuio Z = Xy(1— 4x° - 4y)-5.

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

Bvoiuucanumoe:

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 USMCHUTDH MOPAAOK MHTCIPHUPOBAHUA B IIOBTOPHOM HMHTC-
rpaie

0 Voo

Jax [rGeydy.

-4 0

Boerauciute miomans GUrypel, TpaHUYEHHOW JHMHUSMHU
2
y=2-x", y=x.
BapuanT 3a1aHuil TPEHHPOBOYHOIO 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. Haifti npousBoaHYO Y, :

a) y= S’Sin4 XT_3 6) y= Xarctg7x

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

X

5. Uccnenosars Ha skerpemyM 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. HccrenoBaTh Ha HEMIPEPBIBHOCTD M BBIMIOJIHUTE Y4epPTEkK: 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 HEPEPHIBHOCTH M BBIMOTHUTH UepTexk: Y =14 X°, 0< X < 2

3, Xx>2
Bapuaunt
1. Haiitu npou3Boanyo 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?
Bapuant

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

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

Bapuanr

BeUUCIUTSE:

2
2. [(2x+1)-In xdx .
1
. 3 _
S j3x Y a [ s [l .
X +4x cos” 3x 4-—2x—x2
1. BBIUMCIUTH UHTETPAJIBIL:

400 ) +o0 d
J.xe_x dx . j al
1 e X

N3006pa3uth 001aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie

S(x;y)dy.

L
&

Bbruucnuth miomanbs (GUrypsl, OrpaHUUYEHHON JTMHUSAMHU

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. HaliTu nHTEpBaIbl MOHOTOHHOCTH Y = — .
X

3
o X
7. Haiitn nanGobiuee, HauMeHbIee 3Hadenne Gyukmun 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. WccnemnoBarh Ha HEMPEPHIBHOCTH U BBIMTOJIHUTD UepTex: Y =4SiNX, —7 <x<0.
7, X=0
X3
11. TIpoBecTH TONHOE HCCIeNoBaHKE i TOCTPOuTh rpaduk f (X)=— 7
X —

Kpurepun onenkn:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTY/IEHTY, €CIIM OH PETYJSIPHO B TEUEHUE CEMECTpaA MPEICTaBIISAI
peLIeHus 3a/1a4, BBIITOJIHIII MOJHOCTBIO BCE 3a/laHUs U UX 3aILUTUI, OTBETUB HA BOIIPOCHI NIPENOJIa-
BaTelIs;

- OLICHKA «HE 3a4TE€HO» BBICTABIISETCS CTYAEHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTPA MIpPEel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHMII 3a/laHKs HE TIOJHOCTBIO MIIM BOOOIIE HE MPEACTaBIsT paOoThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPETIOAABATEIIS.

Jlj1g mpoBeieHus! TEKYILEro KOHTPOJISl 3HAaHUM CTY/I€HTOB B AMCTAaHIIMOHHOM (opMaTe B pas-
paboTtanHbIX Kadeapoil «MaremaTrnka» OHJAHH-KypcaX UMEIOTCS MPOMEXKYTOUHbIE (IPOOHBIE) Te-
CTBI.

3.2. IlpoMeskyTOYHAS ATTECTAIUA

[TpomexyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OuieTaM B YCTHOU (opMme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH He Oosiee 45 MUH.
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bunet BKiIrOYaeT TEOPETUYECKUI BOMIPOC U 3a/1a4H.
KoMIIeKThI DK3aMEeHAIIMOHHBIX OMJIETOB XpaHsATCs Ha Kadenpe «MaTemaTukay.
TunoBble BApPUAHTHI OWJIETOB NMPUJIATAIOTCS.

RN

©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 TEpEMEHHOMN BEIMUYUHBI U 00JaCTH €€ U3MEHEHUSI.

NOHATUE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, KilacCUu(UKaLus GyHKIUH.

Onpenenenre U TUIBI YUCIOBOM MOCIEI0BATENIBHOCTH.

[Ipenen unciaoBoOi mociaen0BaTeIbHOCTH. ApUdMeTHUecKue onepanuy Haj Mociie0BaTeIbHO-
CTSIMH.

VYcioBHs CyliecTBOBaHHS KOHEYHOIO MpeJiena YUCIOBOM Mocae10BaTeNbHOCTH (Teopembl Ko
u Beiieputpacca).

Bropoii 3aMeuaTenbHbli mpeed.

[Ipenen pyukuuu. Onpenenenus. I'eomerprueckas HHTEpIpeTaLys MOHATHUS IIpesiena ¢ yHKIUH.
CBolicTBa IpEaEIoB.

beckoneuHo Mainble, 0eCKOHEUHO O0bIlNe QYHKIUH.

IlepBblii 3aMevaTebHbBIN PEAC.

beckoHeuHO Maible BeNMUMHBI. DKBUBAJIECHTHbIE OECKOHEYHO MaJIble M UX MCIOJb30BaHUE NIPU
BBIUUCIICHUHU ITpeesioB. Taluia SKBUBAIEHTHBIX O€CKOHEYHO MaJlbIX.

HenpepsiBHOCTS PyHKIIMH B TOUKE U Ha IpoMexyTke. OiHocToponHue npenensl. Knaccuduka-
1[1sl TOYEK pa3pbiBa rpaduka.

CaoiicTBa (yHKIMH, HEMIPEPBIBHBIX HA oTpe3Ke (TeopeMbl Beliepmtpacca, bonbuano — Komm).
[TpouzBoanas. ['eomerpruueckuii u GusMvIecKuil cMbICT por3BoAHON. KacaTenbHas 1 HOpMab
K IUIOCKON KPUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

CBs3b MEXAy CYLIECTBOBAaHMEM MPOU3BOAHON (QYHKIIUN B TOUKE U HETIPEPHIBHOCTHIO (PYHKLIUU
B TOM 7K€ TOYKE.

ITpou3BoiHas cyMMbl, IPOU3BEACHNUS, YacTHOTO. [Ipon3BoIHAs CI0XKHOM U 00paTHOM (QyHKIMIA.
[Ipon3BoHas napaMeTpUUECcKy 3aJaHHON (PYHKIUU.

ITpousBonHas GyHKLMH, 3aJaHHON HESBHO.

JuddepeHunpoBaHme CI0XKHON MMOKa3aTeaIbHON (QYHKIUH.

Huddepenunpyemocts. Auddepenunan. ['eomerpuueckuii cMpica quddepeHimana.
[IpousBoHbie U AU PepeHIInanbl BEICIINX MOPSIKOB.

OcHoBHBIE TeopeMbl AuddepeHrambHoro ucurciaenus (teopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

IIpasumo Jlonurans.

Muorounen 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 Bo3pacTaHus (YObIBaHHs) (QYHKIIHH.

Haubonpiiee u HanMmeHbIlee 3HaYCHHS (YHKIIUHA HAa OTPE3KE.

BbImyKi10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycioBue Toukn neperuoda. Jloctatounoe ycioBue neperuoa.
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32. O0mas cxeMa MoCTpOSHUS U UccieoBaHus rpaduka GyHKIIHH.

@OYHKIHUHN HECKOJbKHUX MepeMeHHbIX

OnpeneneHre ¥ reOMETPUIECKUNA CMBICT ()YHKIIUHU JIBYX IEPEMEHHBIX.

JluHuM ypoBHS (QYHKIIUHU JIBYX TIEPEMCHHBIX.

YacTHble MPOU3BOHBIC (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPHUYCCKHI CMBICIT
OYHKINH HECKOIBKUX IEPEMEHHBIX, TOHATHE MOJHOTO auddepeniuana.
JuddepeHumrpoBanue ca0KHBIX GYHKIMNA HECKOIBKIX TIEPEMEHHBIX.

[Tpon3BOIHBIC BBICIINX MOPSIAKOB (DYHKIIMY HECKOJIBKUX NepeMeHHbIX. CMeIIaHHbIe TIPON3BO/I-
Heie. Teopema IlIBapia.

7. TlpowsBoaHast pyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. IIpow3BojHas IO HANPABIICHUIO M IPAJAUEHT CKAJISIPHOTO TOJIS.

9. DxkerpemyM (QYHKIIUU HECKOJIBKHUX IMIEPEMEHHBIX.

10. HeoO6x0uMoe U I0CTaTOYHOE YCIIOBHSI dKCTpeMyMa (DYHKIIMH JBYX NTEPEMEHHBIX.

SouhkwdE

HHTerpasbHoe HcUMcIeHHE

[TepBooOpazHas, HeonpeaeaeHHbIH HHTerpai. Tadnuia 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.

WuTerpupoBaHre TPUTOHOMETPUICCKUX (DYHKIINN, OCHOBHBIC TTPHEMEI.

HuTerpupoBanue upparroHaibHbIX (YHKINN.

YHuBepcaibHas TPUTOHOMETpUYECKas MOJCTAaHOBKa.

OmnpeneneHHblit HHTETpal u ero cBoiicTBa. ®opmyna Hetotona — JleiiOuuna.

10 [TpunoxkeHus onpeeieHHOro MHTerpaia K pelieHnIo TeOMETPUYECKUX U (U3NYECKUX 3a/1a4.

11. BeryncneHnue miIomajeii ¢ moMoIIbI0 OMPeeIeHHOT0 HHTerpasa.

12. BerauciieHue TIomay U JUTHHBI KPUBOM, 3aJaHHOW ypaBHEHUSMHU B TTapaMeTPHIECKOH (opme.

13. Borunicnenue miomaai KpUBOJIUHEHHOTO CEKTOpa B MOJSPHBIX KOOPIWHATAX.

14. Bouncnenue miouaieid B IpsIMOYTOJIbHBIX M HOJSIPHBIX KOOPAMHATAX C MOMOIIBIO ONpe/esIeH-
HOTO UHTErpana.

15. Beruucnenue JUIMHBI JyTH ¢ TTOMOIIBIO ONPEIETICHHOTO0 HHTETpaa.

16. Borunicnenue ATUHBI JYyTH KPUBOU, 3aJaHHON TTapaMeTPUUECKU.

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
HECOOCTBEHHOT'O MHTETpaa.

20. HecoOcTBeHHBIE MHTETPAITBI OT Pa3phIBHBIX (DYHKITHIA.

CoNoOA~WNE

Tunosblie BApUAHTHI OUJIETOB
no aucrunianHe «MaTteMaTHdecKnii aHAIN3»

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

3K3AMEHAIIMOHHBINA BUJIET

1. IlepBooOpa3Has, HeolpeneaeHHbINH UHTErpall. Tabnniia 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 SIBIISCTCS CXOSIIUMCSI

T\/;dx, Tx"“*dx, T\/Fdx .
1 1 1

2. BpruncnuTh HeolpeaeaeHHbIH HHTEeTPa I

5. HaiiauTe 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 BBICIHLIET'O ObPA3OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadeapa «MaremaTHKa
ObpazoBarenbHas nporpamMa 15.03.03 «IIpuknanHas MexaHuKa»
Kypc 1, cemectp 2

DK3aMeHAIMOHHBIN OnyteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro TUMa. [[IOHATHS CXOAUMOCTH U PACXOAUMOCTH
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 Tera, TOMyIeHHOTO BpameHneM BOKpyr ocu OX ¢urypsi, orpaHHYeHHOM JTHHHA-
3
asmu Y=X, y=1 x=0.

YTBepkIeHo Ha 3aceaannn kKadeapsl MaTeMaTHku « 30» 04. 2025 r., mpoTokoi 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.



