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1. Hean, 321241 ¥ IUIAHMPYeMble Pe3yJIbTAThI 00y4YeHHs 10

JTUCHHUILINHE
K OCHOBHBIM yensim OCBOEHUS TUCUUIUIMHBI «MaTeMaTHYeCKUil aHaJIu3) CIEAYEeT OTHE-
CTH:
- BOCIIUTaHHE y CTYACHTOB OOl MaTeMaTH4YeCKON KyJIbTYphI;
- IpUOOpETEHHNE CTYIEHTAMH LIUPOKOT0 Kpyra MaTeEMaTUYECKHUX 3HAHUN, YMEHUHN U HaBbI-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYJCHTOB K HMHIYKTUBHOMY M JCIyKTHBHOMY MBIIUICHHIO
Hapsily C pa3BUTUEM MaTEMATHYECKON HHTYULIVH;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKUA CAMOCTOSATEILHOTO U3YYECHHUsI yUeOHOH 1 Hayy-
HOW JIMTEpaTyphl, CONEPIKALICH MATEMaTUYECKUE CBEICHUS U PE3yJIbTaThI;

- IOATOTOBKY CTYJICHTOB K JIEATEIbHOCTH B COOTBETCTBUH C KBAIN(UKAITMOHHON XapaKTe-
PHUCTUKOI OakasaBpa 10 HallpaBJIEHHIO, B TOM 4yKciie JOPMUPOBAHNE YMEHUI UCII0JIb30BaTh OCBO-
€HHbBIE MaTEMAaTUYECKHE METO/BI B MPO(ECCHOHALHON AEATEIbHOCTH.

- IOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
POBOIl TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHUECKUX PHCKOB COBPEMEHHOM LU(PPOBOW IKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0cBOEHUS JUCHUILINHBI «MaTeMaTu4ecK1il aHanu3» ClIeyeT OTHE-
CTH:

- OCBOCHHUE CTYJICHTAMU OCHOBHBIX MOHSATHH, METOIOB, (OPMHUPYIOIIUX OOIIYI0O MaTeMa-
TUYECKYI0 MIOATOTOBKY, HEOOXOIMMYIO Ul YCIEIIHOTO PEICHHs IPUKIIAJAHbIX 3aa4;

- ¢hopMHpOBaHUE y CTyJeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €T0
HAIpPaBJICHUIO OJMOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yueHnue 1o qucuuiuinHe «MareMaTHUecKuil aHaIn3» HallpaBieHo Ha (opMUpOBaHUE Y 00yya-
foruxcd caeayrommx komnereHui B coorBeTctBrr ¢ ®I'OC 09.03.03 «[Ipuknannas nadopma-
TUKa», YTBEPKICHHBIN Npuka3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit denepannu
otr 19.09.2017 Ne 922.:

Koa v HaumeHoBanue KoOMIeTEHIIMIA

NHaukaTopbl 10CTHKEHUS KOMITe-
TEeHIMH

YK-1. CniocobeH ocymecTBIsITh TOUCK, KPH-
TUYECKUHN aHAJIN3 U CUHTE3 HH(POPMAIIHH,
MPUMEHSTHh CUCTEMHBIN TTOIXOT JIJIS PEIICHUS
MMOCTaBJIEHHBIX 3a1a4

NVYK-1.1. Aranu3upyer 3anady, BbLIEIAS €€
0a30Bble COCTABISIOIINE

NYK-1.2. OcymiecTBaseT NOUCK, KpUTHIECKU
OLIEHUBAeT, 0000IaeT, CUCTEMAaTH3UPYET U
pamxupyeT nHpopMaluio, TpedyemMyro s
peleHus OCTaBICHHOM 3a1a4n

NYK-1.3. PaccmarpuBaeT u npejajiaraer pa-
LMOHAJIbHBIE BApUAHTHI PEILIEHUS TIOCTaBJICH-
HOM 3a/1a4u, UCIIOJIb3YSI CUCTEMHBINA MOJIXO/,
KPUTUYECKH OLIEHUBAET UX JOCTOUHCTBA U
HE/I0CTaTKU

OIIK-1. CnocoGeH mpUMEeHSTh €CTECTBEHHO-
Hay4HbIE U OOIIENH)KEHEPHbIE 3HAHUS, Me-
TOJ/Ibl MATEMAaTUYECKOTO aHaIN3a U MOJEIH-
POBaHMsI, TEOPETUUECKOIO U IKCIIEPUMEH-
TaJIbHOT'O UCCIIEZIOBAHUS B PO EeCCHOHAIb-
HOU JEeATEIbHOCTH

MOIIK-1.1. 3HaeT OCHOBBHI BEHICIIEH MaTeMa-
THUKH, METO/IbI U MOJIEJIN, IPUMEHSIEMbBIE B pa3-
JIAYHBIX 00JIACTSIX.

NOIIK-1.2. YMeeT npuMeHATh METOABI TUC-
KpEeTHON MaTeMaTHKH, CHCTEMHOTO aHaju3a,

4



MaTEeMaTHYeCKOT0 MOJCIUPOBAHUS IJIsI HC-
CIeIOBaHUS M Pa3pabOTKH MpodeccCHOHATb-
HBIX 3a/1a4 U MPOLIECCOB; MPUMEHITh MaTeMa-
TUYECKOE O0eCrevYeHrne Mpu MOJICITUPOBAHUH
NPUKJIAJHBIX ¥ THPOPMALMOHHBIX IPOIIECCOB.
HOIIK-1.3. Binageer MeTomaMu COCTaBICHUS
MaTEeMaTHUYECKUX MOJIEJICH U peIIeHUs 3a/1a4
JUHEHHOTO U HEJTMHEHHOTO MPOrpaMMHUpPOBa-
HUSL.

2. MecTOo JUCHUHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumuinHa OTHOCUTCS K 00s13aTenbHOM yactu 61oka bl: Moayns «Martemarudyeckue u ecre-
CTBEHHO-HAyYHbIC JUCLUIUIMHBDY.
JucuuruinHa 6a3upyeTcs Ha cleayroleH, MpoiAeHHOW AUCHUIUINHE:

- TUHelHas anredpa.
Jucuunnuna « MaTteMaTH4ecKuii aHaau3» JOTMYECKU CBA3aHa C MOCIEAYOIMMU JUCHUTIIINHAMU:
B ocHOBHOH "acTH:

. JluckpeTHas MaTeMaTHKa;
. Ocuossl UKT.
B uactu, popmupyemoii yuacTHUKaMu 00pa30BaTeIbHBIX OTHOIICHUH:
. OCHOBBI IPOTPAMMHUPOBAHUS;
. ANTOPUTMBI M CTPYKTYPBI JaHHBIX;
. MareMaTHueCcKe METOIBI aHAIN3a JaHHBIX.
3. CTpykTypa U coaepkaHue TUCHUIINHBI

OO0mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIE eAMHUIIEI - 144 Jaca.

3.1. Buabl yueOHOii padoThI H TPYA0EMKOCTD

n/n Buj yue6Hoii padoThl Koamnecrso Cemectp 2
4acoB
AyIMTOpHBbIE 3aHATHS 72 72
B ToMm uucne:
Jlexuun 18 18
1.
CemuHapcKue/MpakTHIECKUE 3aHATHS o4 o4
2.
JlaGopaTopHbIe 3aHATH - -
CamocrosiTejibHasi paboTa 72 72
IIpoMe:kyTOYHAsI aTTECTALUSA
HK3aMEH €] €]
Hroro 144 144




3.2. TemaTu4yeckuii NJIaH M3y4YeHHs TUCHUNITHBI

Pazmemnién B mpuiioxxenuu 1 k pabodei mporpamme.

3.3. CoaepixaHnue pa3ieoB TUCHUINITHHDI

BBeaenue

[Ipenmer, 3agaun U copepxanue TMCUUILUIMHBL. OCHOBHBIC TAIlbl PA3BUTHUS AUCITUTUIMHBIL.
CtpykTypa Kypca, ero MeCcTO ¥ poJjib B TIOJITOTOBKE OakaaaBpa, CBS3h C IPYTUMH TACHUTLTHHAMH.

Paznen 1. luddepenunanbHoe ucHuciaeHne PyHKIUIA 0JHOI epeMeHHOM

Tema 1. HucnoBas nmocneaoBaTebHOCTD. [Ipenen uncioBoit mocaea0oBaTeIbHOCTH U €T0
coiicTBa. @ynkuus. [loctpoenue rpadukoB ¢pyukuuit. [Ipenen pyunximuu. OCHOBHBIE TEOPEMBI O
npenenax @ynkuuu. [lepBeiii 1 BTopoil 3aMeuaTenbHble npesesibl. CpaBHEHHE OECKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBIIMX BETMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJlble BEJIMYHMHBI.

Tema 2. HenpepbsiBHOCTH QYHKIIUI B TOUKE U HA IPOMEXYTKe, TOUKHM pa3pbiBa PyHKIHH,
uX Kjaccupukanus. ACUMOTOTH rpaduka QyHKIMH, UX KIacCU(PUKALMSL.

Tema 3. [IpousBonnas @ynkuuu. ['eomerprueckuil 1 GU3NYECKUN CMBICI IPOU3BOIHOM.
[TpaBuna quddepeHpoBanus U GOPMYIIbl BBIYUCICHUS MPOU3BOAHBIX. Tabauia npon3BOAHbBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Brrunciienue npou3BoaHbIX GYHKIUH, 3aJaHHBIX pa3iny-
HBIM 00pazoMm.

Huddepenunan. [IpousBoausie u auddepeHnnansl BhICHNX NopsakoB. [IpubnmkenHble
BBIUKCJICHHSI C TOMOLIBIO AU(PEPEeHIINATOB.

Tema 4. IIpaBwio Jlonuransa. @opmyna Teinopa. PackpeiTue HeonpeneneHHOCTER pas-
JUYHOTO THMA. Pa3nokeHre OCHOBHBIX 3JIeMEeHTapHbIX GpyHKIuil 1o popmyie Teitnopa. [Tpubiu-
JKEHHBIE BBIYHUCIICHUS C TTIOMOIIBIO (hopmysl Teiimopa.

Tema 5. OcHoBHbIE TeopeMbl AU HepeHInaTbHOTO UCUNCIeHUsI. MOHOTOHHOCTD (PyHK-
UM, SKCTpeMyMbl Heo0Xoaumble U TI0CTaTOUYHbBIE YCIOBUSI MOHOTOHHOCTH, JIOKAJIbHOTO KCTpe-
myMma. McceaenoBanue BeIMTYKJIOCTH Tpaduka GyHKiuu. Touku neperuda rpapuka QyHKIUH.

O6mmas cxema uccienoBaHus QYHKIMU U TOocTpoeHus ee rpaduka. CBoilcTBa QpyHKIMIA,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHus1 GYHKIUU Ha OTPE3Ke.

Paznen 2. Inddepennuanbnoe ucuncienne QyHKIUI HECKOJIbKHX MePeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKMX NEPEMEHHBIX. JINHUN U MOBEPXHOCTH YpOBHs. YacTHbIe
npousBojHble. [TonHblil quddepenunan. I[IponsBoaHble cnoKHON (QYHKIMM HECKOIBKHUX MEpe-
MeHHBIX. YacTHbIe IPOU3BOIHBIE U JU(epeHIraIbl BBICIINUX nopsakoB. Teopema IlIBapia.

Tema 2. [IpousBoanas no HanpasieHuto. [ paauent. KacarenbHas k kpuBoid. KacatenbHas
TUTOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teinopa. DkcTpeMyM (QYHKIMH HECKOIBKHX
nepeMeHHbIX. HeoOXoquMble U JOCTaTOUHBIE YCIOBUS SKCTPEMyMa.

Pa3nen 3. UnTerpasbHoe HCHUCIEeHHE

Tema 1. [lepBooOpa3nas. Teopema cymiecTBOBaHUsI HEOIpe/eleHHOro uHrerpana. He-
OIpe/IeNIEHHBI MHTErpall U €ro cBoicTBa. Tabinia MHTErpajJoB OT OCHOBHBIX 3JIE€MEHTApPHBIX
¢dbyHKuMi. MeTo Hermocpe1CTBEHHOTO MHTETPUPOBAHHS.

MeTobl MTHTETPUPOBAHHS C TIOMOIIBIO 3aMEHBI TEPEMEHHOM, TIOJIBEICHUEM MO 3HAK TUddepeH-
nuana. MeToq MHTErpupOBaHMsI 110 YacCTsAM.

WHTerpupoBanye panroHaIBHBIX Ap00ei, MHTETpUPOBaHUE HEKOTOPHIX BUAOB HPPANMOHATIHHBIX
U TPUTOHOMETPHUECKUX (DYHKIHH.



Tema 2. 3amaun, npuBOISIIKE K MOHITHIO ONPEACTICHHOTO MHTErpana. OnpeneneHHbIi

UHTErpall, €ro CBOMCTBA. Y CIIOBHUS HHTETPUPYEMOCTU. MIHTETpas ¢ nepeMeHHbIM IIPeIeIoM UHTE-
rpupoBanust. @opmyna Herotona — JlelibHuna. 3aMeHa nepeMeHHON B ONIPEIETICHHOM UHTErpase.

HpI/IJ'IO)KeHI/IH OIIPEACIICHHOI'O NHTErpajia B rCOMCTPHUU U MCXAHUKC (BBI‘II/ICJ'IGHI/IG IjIoma-

nelt mnockux Guryp, IJIMHbI KPUBOM, 00BEMOB.

Tema 3. HecoGcTBeHHBIE HHTETPaIbI IEPBOTO U BTOPOTO poja (1Mo 6ECKOHEYHOMY IpoMe-

KYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM MPOMEXKYTKE), UX CBOWCTBA.

Tema 4. 3anauu, npuBoOAIIKE K KPATHBIM UHTErpajaM. [IBOWHON U TPOWHON MHTErpassl,

uX cBoMcTBA. [IpaBuiia BEIYUCIIEHUS IBOMHBIX HHTETPATIOB.

3.4. TemaTuka NPAKTHYECKUX 3aHATHH MO JUCHUIJINHE
«MaTteMaTHYEeCKU aHATIU3»

Ne Tema 3ansiTUA

n/n

1 Paznen 1. Dj1eMeHTBI MATEMATHYECKOT'0 AHAJIHN3A.

Yucnoas nocneaoBareiabHOCTh. [Ipenen yuciioBoil mociaea0BaTeNbHOCTH U €T0 CBOM-
ctBa. [IpaBuina npeaensHoro nepexona. @ynkmnus. [Ipeaen ¢pynkiuu. TeopeMsl o ipese-
nax ¢yHknuu. [lepBoIil 1 BTOpoil 3aMeuaTeIbHbIC MPEEIb.

2 CpaBHeHHEe O€CKOHEYHO MajblX U OECKOHEYHO OOJIBIINX BEIMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIbIe BEJIMYNHBI.

3 PackpeiTre HeonpeaeneHHOCTeN pa3InyHOro TUIa

4 HenpepbiBHOCTh PyHKILIMI B TOUKE U Ha IpOMExyTKe. OHOCTOPOHHME Tpesiesnbl. Touku
paspeiBa pynkiun. [Ipumeps! pemenus 3amaq

S) [TpousBonnas pynkuuu. IpaBuna guddepenunpoBanust 1 GOpPMyIIbI BEIYUCICHUS MIPO-
u3BoHbIX. Texnuka nuddepennmpoBanus

6 HuddepennrpoBanue oOpaTHbIX QYHKIHHA, (YyHKIHNA, 3aJaHHBIX HESIBHO, TapaMeTpHye-
ckH, Jorapupmuueckoe mudepeHnrpoBanmne

7 Huddepenmman. ['eomerpuueckuii cmbica quddepennuana. [Iponssoansie u auddepeH-
1[MAJIbI BBICHINX NOPsSAKOB. [IpnbaukeHHbIe BBIYUCIECHUS C TOMOUIBI0 AU depeHInanos.

8 [IpaBuno Jlonurtansa. @opmyna Teistopa. PackpbiTe HEONPENETEHHOCTEN Pa3IUnYHOTO
tumna. Pa3noxkeHusi OCHOBHBIX AJIEMEHTAPHBIX QYHKIHIA 1o Gpopmysie MakiopeHa.

9 [TpubmmkeHHbIe BEIYUCIICHUS ¢ TOMOIIBIO hopmyael Teitmopa.

10 | lonHoe uccnenoBanue GyHKIMN U nocTpoeHue rpadukos. [Ipumepsl

11 | [MonHOe uccnenoBanue GyHKIHN U mocTpoeHue rpadukos. [IpumMeps! (MpoaomKeHHe)
CamocrosrenbHas padora Nel Ha ceMuHape o GyHKUIUSAM OAHOM nepeMeHHOU

12 | Pa3nen 2. @yHKIUHM HECKOJIbKHUX MepeMeHHbIX. JIMHUN 1 TOBepXHOCTH ypoBHS. YacT-
HBIE TIPOU3BOIHBIE M T depeHIral MepBOro NOpsIKa.

13 | [onnseni mnuddepenman. IIpousBognbie cioxHOW GyHKIHMH. [Ipon3BoaHas GyHKIHH,
3aJJaHHOI HesiBHO. YacTHBIE POM3BOIHBIE U UG dEpeHINaTbl BRICIINX TOPSIKOB. Teo-
pema [IBapiia.

14 | [Ipou3BoHas 10 HaNpaBJICHHIO. [ pagneHT.

15 | DkcrpemyM (QyHKIIMHM HECKOJIBKHX MepeMeHHbIX. HeoOXoauMble 1 JOCTaTOUHBIE YCIOBUS
IKCTpEMyMa.

16 | CamocTosiTeibHasi padoTa Ne 2 HA ceMuHAape MO (PYHKIHUSIM HECKOJIbKHX IMepeMeH-
HBIX

17 | Pa3zgen 3. UnTerpajibHoe HCUHUCIEHHE
[TepBooOpasnas. HeonmpeneneHHbIN UHTETpaAJI M €ro CBOMCTBA. MeToj HermoCcpeaCTBEH-
HOTO HHTETPUPOBAHMUS.

18 | MHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, MOIBEIEHUEM 0] 3HaK nuddepeH-
1uana. MeTo HHTerpUPOBAHMSI 110 YaCTIM
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WuTerpupoBanue paiMoHaIbHBIX Jpo0eii, HHTETPHPOBAHNE HEKOTOPBIX BHIOB HPPAIHO-
HaJIbHBIX (PyHKIUN

20 | HTerpupoBaHne TPUTOHOMETPUICCKUX (DYHKITHM.

21 | BoluncieHue ornpeeneHHbIX HHTerpaioB 1o Gopmyse Heiotona-Jleiibnua. 3amena me-
PEMEHHOW U MHTETPUPOBAHKE TI0 YACTSIM B OTPEICIICHHOM HHTETpale.

22 | IlpunosxeHus ONpeIeIEeHHOT0 MHTETpalla B TeOMETPUU U MEXaHHKe (BBIYMCIICHHUE IJI0IIA-
Jel TIoCKUX (uryp, JUTMHBI KPUBOH).

23 | [IpumoxeHusI OTIpeIeIEHHOTO HHTErpalia B TEOMETPHH M MEXaHUKe (BBIYUCIICHHE 00be-
MOB, IUIOMIaIeH TIOBEPXHOCTH).

24 | HecoOCTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIa, MX BHIYHCIICHHUE.

25 | 3ajauM, NpUBOJAIIKE K KPaTHBIM MHTErpasiaM. Beruncienue ABOWHBIX UHTETPaIoB CBe-
JICHWEM K TTOBTOPHBIM. 3a/1a4¥ Ha M3MEHEHHE TOPSIKa HHTETPUPOBAHUS B JBOWHOM HH-
Terpaie

26 | 'eomerpuyeckre u GU3HYECKHE MTPUIOKECHUS KPATHBIX HHTETPAJIOB, TPUMEPHI BHIYHCIIC-
HUSL.

27 | KoHTpoJIbHOE TECTUPOBAHKE 10 KYPCY.

4, Y4eOHO-MeTOAUYECKOE 1 MHPOPMALMOHHOE o0ecneyeHne

4.1. HopmatuBHble 10kyMeHTHI 1 'OCTHbI

DenepanbHblil 3akoH oT 29 nexadps 2012 roga Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
Oenepanum» (C IBMEHEHHUSIMU U JIOTIOJTHCHUSIMU );

DenepanbHbII roCy1apCTBEHHBIN 00pa30BaTeIbHBIN CTaHAAPT BhICIIEr0 00pa3oBaHus - Oa-
KajmaBpuar o HarmpasieHuto moarotoBku 09.03.03 «lIpuknagnas uapopmarukay, yreep-
JJCHHBIN npuka3oM MuHucTtepcTBa oOpa3zoBaHus U Hayku Poccuiickoii denepanuu oT
19.09.2017 Ne 922

[Ipuka3z MunuctepctBa oOpazoBanus 1 Hayku P® ot 05 anpenst 2017 r. Ne 301 «O6 yTBep-
xeHuu [lopsiaka opraHu3anuy 1 OCyLIeCTBICHUs 00pa30BaTeNbHON AEATEIbHOCTH 10 00pa-
30BaTeIbHBIM IIPOrpaMMaM BbICILIEr0o 00pa3oBaHUs — IporpaMmam OakajlaBpuaTa, porpam-
MaM CIeHaIUTeTa, IporpaMMaM MarucTpaTyphl;

[Mopsimok mpoBeIeHus TOCYAapCTBEHHOM UTOTOBOM aTTeCTAIlK 10 00pa30BaTEIbHBIM IPO-
rpaMMaMm BbICILIEr0 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMaM CleluaInTeTa
U IIporpaMMaM MarucTpaTypbl, yTBEpKIEHHbIN prkazoM MuHoOpHayku Poccuu ot 29
nroHsa 2015 r. Ne 636;

[Tono>xeHre 0 MPaKTHYECKON TOATOTOBKE 00YUArOIIUXCs, YTBEPKACHHOE MTPUKa30M MHHU-
CTEepCTBa HAYKHU W BhICIIETO oOpa3zoBanus Poccuiickoit denepanuu 1 MUHHUCTEPCTBA MTPO-
cemenus Poccuiickoit @eneparmu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB u ToKaJlbHbIe HOPMATUBHBIE aKThl MOCKOBCKOI'O IOJIMTEXA

Obnactu npodeccroHaIbHOM e TeNbHOCTH U cephl MPophecCHOHATFHON AEATENbHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOUBILKE MpOorpamMmy OakanaBpuara (J1ajee - BhIITyCKHUKH), MOTYT
OCYILECTBIISATH MPO(PECCHOHATBHYIO 1€ TEIbHOCTb!

06 Cps13b, HHPOPMAIIMOHHBIE 1 KOMMYHHKAIIMOHHbIE TEXHOJIOTHH (B chepe MpoeKTUpoBa-
HUS, pa3pabOTKH, BHEJPEHUS U HKCIUTyaTallul CPEJICTB BBIYUCIUTEIBHOM TEXHUKU U HH(DOP-
MaIMOHHBIX CUCTEM, YIIPABIEHUS UX KU3HEHHBIM LIUKIIOM)

AxkaneMuyeckuit yueOHbIi miaH o HanpapieHuto noaroroBku: 09.03.03 IpuknanHas wH-
dbopmatuka. [Tpodwis: Pazpaborka m uHTETpaius 0uzHec npuiaoxkenunii. @opma oOydeHust —
ouHas. 2024.

Marpuia pacupeaesieHus KOMIETEHIINI




4.2. OcHoBHasi JuTeparypa

1. ®uxrtenromnsi .M. OcHOBBI MaTeMaTHYECKOTO aHANIM3a: Y4eOHUK [Tl BY30B, 15-¢ u3s.,
ctep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxrtenroubi [.M. OCHOBBI MaTEeMaTHYECKOTO aHAIIN3a: YUSOHUK JIJIs BYy30B, 14-€ u3m.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

3. Kynpssues JI.JI. Kpatkuii kypc Maremarnueckoro ananuza. T.1. JluddepennumansHoe u uH-
TerpajJbHOE HUCUHCICHHUS (DYHKIMNA OAHOM mepeMeHHOH. Psaapl: YueOHuK [DIeKTpOHHBIH pe-
cypc]: yueo. - DnekTpoH. aaH. - MockBa: @usmarinurt, 2015. - 444 ¢. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JonmoJIHUTEJbHAsI JJUTepaTypa

1. TuckynoB H. C. luddepenunanbHoe U UHTErpaibHOE UCUYHCICHUS Ui BTY30B. B 2-X TO-
Mmax. M.: UuTerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yo6koB B.I'., JIaxosckuit B.A., Mapteinenko A.W., Munocues B.b., [lymkaps E.A. Kypc ma-
TEMAaTHUKH JIJI TEXHUYECKUX BBICIINX YueOHBIX 3aBeaeHuil. Yactu 1-4. M.: MITI1Y, 2012. 400

IK3.
3. Kparkuii Kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIH pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  pgocryma:  URL:

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

4. byrpos f.C., Huxonsckuit C.M. Briciias maremaTuka: y4eOHHK 1715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucienue GyHKUUNA OJHOW U HECKOJIIBKUX MEpEeMEHHbIX. TeopHs mos: Me-
TOJWYECKUE YKa3aHUS U BapUaHThl pacdeTHO-Tpaduueckux pador // boxyHoB M.A., bopo-
nuHa C.1., [TokazeeB B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematudeckuii ananm3. Teopus mpenenoB u qudGepeHITMaTbHOe HCYHCIICHUE: OCHOBHBIE
MOJIOKEHUS TEOPUH, METOIMYECKHE YKa3aHUs U BapUaHThl pacueTHO-Tpaguueckux pador //
bonynos M.A., bopomuna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMMN»,
2009.

4.4. JaexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl

[TpoBenenue 3aHATHI U aTTECTAllM BO3MOKHO B IMCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JucTaHIMOHHOro oOyueHus ynuBepcurera (CAO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTeMaTHKa» 3JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
POTrpaMMBbl:

DeMeHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a
HuTerpaabHOE HCUHCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMHA 0THON MepeMEeHHOM
Nuddepennnansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QyHKIMI HECKOIBKUX I1e-
PEMEHHBIX

JlononHuTeNbHBIC TIaBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTU4YE€CKOI'0O aHaJIn3a

Pazpaborannbie DOP BK/IIOUaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinox mpoBeneHust paboT B AUCTAaHLMOHHOM (hOpMaTe yCTaHABIMBAETCS OTAEIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOpa MO0 yueOHOM paboTe 1/UiIu LEHTPOM yueOHO-METOIUUECKOi paboThI.


https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592

Ka)KI[LIfI CTy[[eHT O6CCH€‘I€H I/IHI[I/IBI/II[yaJ'H)HLIM HGOFpaHI/IquHI)IM I[OCTyHOM K BHGKTpOHHOfI
6I/I6J'II/IOTGKC MOCKOBCKOI'O ITIOJIMTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HNHTepHEeT-pecypchl BKIIOYAIOT Y4eOHO-METOMUECKHE MaTEpHAIbl B DJICKTPOHHOM BHJIE, TIPE/I-
CTaBJICHHBIE Ha caiiTe mospolytech.ru B pasznene: «LlenTp MmareMaTHuecKkoro o0pa3oBaHus»
(http://mospolytech.ru/index.php?id=4486,

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

HOJ‘ICBHBIC y‘le6HO-MeTO,Z[I/I‘leCKI/Ie nu PIH(i)OpMaI_[I/IOHHBIe MaTepI/IaJ'II)I HpeI[CTaBJ'IeHBI Ha CaflTaXZ
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON CeTH «ITHTEpHET» /ISl OCBOSHUS
JMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3noHHOE ¥ CBOOOTHO PACTIPOCTPaHsIeMOe MPOTPaMMHOe

o0ecreuenue

Ne| HaummenoBanme | PaszpaGoruuk [10 | Joctymuocts (u- | Ccbuika Ha Equnelit peectp
(mpaBooOiaa- LIEH3UOHHOE, CBO- | POCCHMCKHUX IMPOrpamMM IS
TEJb) 60aHO pacmpo- 3BM u B/] (npu Hanuumnm)
CTpaHsieMoe)
1 |Astra Linux | OOO JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75
4.6. CoBpeMeHHbIe MpodeccHOHAIBHBIE 0a3bI JAHHBIX U HH(OPMaALINOH-

HbI€ CIIPABOYHLIC CUCTEMBI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYIHBIX AJIA OCBOCHUS TUCHUIIJIMHBI:

HaunmeHnoBanue

Ccbuika Ha pecypce

HoctynHocTh

NudopManmoHHO-CIIPABOYHBIE CHCTEMbI

Stack Overflow

m/

https://stackoverflow.co

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUHT

WNudopmannonnsie pecypesl Cetu
KoncynprantlInroc

http:// www.consultant.ru

HoctynHo
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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/

[Topran @enepanbHbIX rocyap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JlocTymHo
JapTOB BICIIETO0 00pa30BaHUs

JIEKTPOHHO-0M0/THOTEYHbIE CHCTEMBI

Jlanp https://e.lanbook.com/ Hoctymnna B cetn Un-
TEpHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | Joctynna B cetu UH-
ru/ TepHeT Oe3 orpaHuye-

HUHI

IIpodeccuonanbHbie 0a3bl JaHHBIX

basa qaHHBIX Hay4HOM SJIEKTPOH- http://www.elibrary.ru JlocTymHO
HOU OMOIMOTEKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJiuTeMaTHIeckasi peepaTuBHO-
oubnuorpaduyueckas u
HayKoMeTpuieckas (Oubmuomerpu-
yeckast) 6asza TaHHBIX

5. MaTepuajibHO-TeXHUYECKOEe o0ecnevyeHne Q1 CIUITHHbI

MaTepI/IaJII)HO — TEXHUYECCKas1 68,33, YHUBCPCUTCTA oOecrieunBaeT MMPOBEACHNEC BCCX BUIOB
3aHSATHH, IPEyCMOTPEHHBIX YUYECOHBIM TIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
MMPOTHUBOIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «MatemaTukay He pacronaraet COOCTBEHHBIM ay TUTOPHBIM (DOHIOM M UCTIONb-
3yeT yueOHbIe ayJUTOPHH U3 001Iero (JoH/Ia YHHBEPCUTETA.

[Tpu HEOOXOIUMOCTH TSI IPOBEJICHHUS MHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHIA UCTIOIb3Y-
IOTCA KOMIIBIOTCPHBIC KJIACChI YHUBCPCUTETA.

6. MeToauuecKue peKoMeH1aluu

6.1. Meroauueckue peKoMeHIAIUN ISl MPeNnoaaBaTeis
M0 OPraHM3anuu o0y4yeHust

[Ipexne Bcero, caeayeT oOpaTUTh BHUMAaHKE CTYACHTOB Ha TO, YTO TPAKTHUECKH BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoh-110o0 CrienruanbHOM (JIOTTOTHUTEIbHON) TOATOTOBKU U
BITOJIHE MOJKET OBITh YCIIEIIHO U3y4Y€eH, €CIIU CTYJEHTHI OyIyT IocenaTh 3aHsATHs, CBOEBPEMEHHO
BBITIOTHSATH JOMAITHHUE 3a[aHsI ¥ TTOJIb30BaThCS (ITPH HEOOXOJMMOCTH ) CUCTEMOM IJIAHOBBIX KOH-
CyJIbTalluil B TE€UEHUE KaXIOro ceMecTpa. Bomienme B Kypc MaTaHalIM3a paslieibl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KAaK UMEIOT IIUPOKOE pac-
MPOCTPaHEHHUE Ui PEIICHUs Pa3HOT0 Poja 3a/1ay BHYTPU CaMOW MaTeMaTHKU U MPUKIATHBIX 3a-
nad. X ocBOeHHE MOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOWTH
YCTHYIO U MIUCbMEHHYIO PeUb, YCIIEUTHO MPUMEHITh HAKOTIIECHHBIE 3HAHUS B PO ECCHOHATBHON
JeSITEIIbHOCTH.
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http://www.elibrary.ru/
http://webofscience.com/

HeobOxonumo ¢ caMoro Havasa 3aHsITHI peKOMEHI0BAaTh CTYJAEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYO0 JIUTEPATYpPy, a B KOHLE CEMECTPA JaTh CIUCOK BOIIPOCOB JIJIs TIOATOTOBKH K OK3aMEHY.

Ha mepBoM 3aHSATHH 1O JUCHUIUIMHE CIIEAyeT 0053aTeIbHO MPOUHPOPMHUPOBATH CTYACH-
TOB 0 BHJIE U (hopMax TEKYIIeH U MPOMEXYTOYHON aTTeCTalui 0 TUCHUITIIMHE, CPOKaX UX Mpo-
BEJICHUSI, YCIIOBUSAX JIOMYyCKa K MPOMEKYTOYHON aTTeCTalliy, IPUMEHSEMBIX BUAAX TIPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHune TeopeTHUecKoro Marepuana JOHKHO COMPOBOXKAATHCS WIUIFOCTPATUBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MpENoaBaTeieM TaK, YTOObl TEXHUYECKUE TPYAHOCTU U
BBIKJIQJIKH [IPH PEIICHUH 3a7jaul He OTBJIEKAJIN OT TJIABHOT'O: OCMBICIICHUS UJIEU U CYTH ITPUMEHSI-
eMbIX MeToJ0B. ClielyeT Bcerza yKas3blBaTh IPUMEPBI IPAKTUUECKOI0 IPUMEHEHUST PACCMOTPEH-
HBIX Ha 3aHATUIX ypaBHEHUN U QOpMYJI.

[IpakTuyeckue 3aHATHS JOJDKHBI ObITh OPraHM30BaHbI MIPEIOIaBaTeNIEeM TaKuUM 00pa3oM,
YTOOBI OCTaBAJIOCh BPEMsI HA MEPHUOJUUYECKOE BBIMOJIHEHUE CTYJEHTaMU HEOOJbIION caMOoCTOsI-
TEJIbHOM pabOThI B ay TUTOPUHU AJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOTO MaTepHaia.

[IpenonaBaTenp, BeAyMIMiA IPaKTUUECKUE 3aHATHS, JOJHKEH COTJIACOBBIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C JEKTOPOM, UCIIOJIb30BATh €UHYIO CUCTEMY 0003HAUYEHUI.

[IpenonaBaTento cineayeT 100MBATHCSI CUCTEMAaTHUYECKOW HENPEPBIBHON pabOThI CTYECH-
TOB B TEUCHHE CEMECTPA, HEOOXOMMO BBISIBIIATh CUIIBHBIX CTYACHTOB U IPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOT'O pojia OJIMMIIMAJaX U KOHKYpcax.

CryzneHT IOJKEH OLlylaTh 3aMHTEPECOBAHHOCTD NPENOJABATENsl B JOCTUKEHUM KOHEY-
HOTO pe3yJibTaTa: B NMPUOOPETeHHH OOYyYaIOLIMMUCS MPOYHBIX 3HAHUM, YMEHUH U BiaJeHUs
HaKOIJICHHOM nH(popMalmeit 171 pelieHus 3a/1a4 B IpopeCcCHOHAIbHOM 1S TeNbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOT UM

[IpoBeneHue 3aHATUH U aTTeCTalUi BO3MOXHO B JUCTAHIIMOHHOM (opmare ¢ IpUMEHe-
HHEM CHCTEMbI TUCTaHIMOHHOTO 00yueHus yHuBepcutera (CJJO-LMS) Ha ocHoBe pa3paboraH-
HBIX Kadenpoil «MaTemaTukay» 3JIeKTpOHHBIX 00pa3oBaTesbHBIX pecypcoB (DOP) no BceM pazfe-
JaM mporpammsl (cM. 1. 4.4).

Iopsinok npoBeneHus paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJEIbHBIMU
pacmopsHKEHUSMHU MTPOPEKTOpa Mo y4eOHOH padoTe W/MIM HEeHTPOM yueOHO-METOINYeCcKoi pa-
0OTHI.

6.2. Meroauyeckue yKazaHus AJsl 00y4aIOUIUXCS 110 OCBOCHUIO
AUCHHUIIHHBI

Pa3nea 1: nuddepenunanbHoe ucuucjieHne PyHKUMii 0HOH MepeMeHHO

[Tpu u3yuenun nudhepeHImaiIbHOTO HCUUCICHUS (PYHKITUN OHOM IEpeMeHHOM oOpaTuTe
BHHUMaHUE Ha MOHATHE Mpeaena QyHKIMHA B TOYKE U METOIbI €ro Beruucienus. [Ipenen — ogHo u3
OCHOBHBIX TOHSTHI MaTeMaTHYeCKOro aHanu3a. [lpu BbIYHCICHMH TpeaesioB (GyHKIMH HaJo,

0
NpeK/e BCEro, BBIACHUTH XapakTep HeomnpejaeneHHoctd | —, —, 000, 00 — o0, 1° |. Yro6sr
o0
OBJIQJIETh TEXHUKOM PEIICHUS 3a/7a4 Ha BHIYMCICHHE TIPEIEIIOB, HAJI0 3HATH JBA 3aMeUYaTeIbHBIX
npeena, TabIuIly SKBUBAJICHTHBIX O€CKOHEUHO MAJIbIX, MPaBWIIO JIoMUTAaNs, pa3Tu4HbIE TPUEMBI
PACKPBITHS HEOMPEICICHHOCTEH B 3aBUCUMOCTH OT BUJIa (PYHKIIMU U PEIINUTh JTOCTATOYHO 0O0JIb-
[II0€ KOJIMYECTBO 3a/1a4.

[Ipyn w3ydeHnwm TEM, MOCBSIICHHBIX MPOM3BOAHOW W nuddepeHumany QyHKIUA, HAIO

OCMBICJTHTh UX T€OMETPUYECKUN CMBICII, TOHUMATh pa3indre Mexay HuMu (nuddepeHmnman - 3o
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TJIaBHAs JJMHEHHAs 9acTh npupameHus GyHkun). TBepao 3HaTh (Kak TabaHIly yMHOKEHUs ) Gop-
MyJibl udhepeHInpoBaHsl OCHOBHBIX JIEMEHTAPHBIX (YHKIMHA U MpaBuia JuddepeHIpoBa-
HUS (BCe, KOHEYHO, HO 0COOEHHO TpaBmiIo aupGepeHInpOBaHMS CIOKHON QyHKITUH).

OOpartuTe BHUMaHUE TaKke Ha 0coOOeHHOCTH U depeHpoBanns QyHKIMMA, 3aJaHHBIX
B HESIBHOHM (popMe, TapaMeTPHUECKH, Ha TIPUEM JIoTapupMudecKoro audQepeHpoBaHusl.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHATH aJITOPUTM HCCIe10BaHUs GYHKIUN U TOCTpOe-
HUS rpaUKOB: ONpeIelIeHHe TOYEK pa3phiBa (M UX KilacCU(UKALINIO), aCUMIITOT Ipaduka (BepTu-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIbHOI ), HEOOXOIUMBbIE U 1OCTATOYHBIC YCIOBUS MOHOTOHHOCTHU
(GYHKINH, CYyIIECTBOBAHUS JIOKAIBHOTO KCTPEMYMa, MMPOMEXKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOUeK neperuoa.

Paznen 2: nuddepenunaibHoe ncyucaeHue pyHKUUH HECKOJIbKHX NepeMeHHbIX

[Ipu n3y4yeHnn JaHHOTO pasjieia 0OpaTUTe BHUMaHUE HA TO, YTO (DYHKIHS ABYX IMEpEMEH-
HBIX UMEET HATJISIIHBIN T€OMETPUUECKUN CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM MIPOCTPAHCTBE
Hamo ocMBICTHTH MOHATHS YaCTHBIX MPOU3BOIHBIX U TIOJHOTO AuddepeHiana u 0CoOeH-
HOCTb MX BBIYHCJICHHS, OBIAJETh TEXHUKOW BBIYUCICHUS MPOU3BOAHBIX OT CIOXKHON (DyHKIHU

HECKOJIbKUX IepeMeHHbIX. ClieyeT 0OpaTUTh BHUMaHHUE HA TO, YTO Ui QpyHKIMM Z = Z( X, y)
0°z 9’z

OXoy  0yoX

CMeIlIaHHBIE YaCTHBIE TIPOM3BOTHBIE BTOPOTO MOPSIIKA PABHBI MEKIY COOOIA: (teo-
pema IlIBapua), To ecTh MOPAAOK AU PEepEeHIIMPOBAHUS HE UMEET 3HAYCHUSI.

Jiist yHKIMU HECKOJIBKUAX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIUHU B IPOU3BOIHLHOM
HalpaBJICHUU XapaKTepU3yeTCsi IPOU3BOIHON 110 HANPaBIECHUIO, @ HAMOOJbINAs CKOPOCTh U3Me-
HEHUs QYHKIMK Oy/IeT B HaNpaBJICHUH BEKTOpa I'PaJIueHTa.

Crenyer oOpaTtuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOJUMOE U JOCTATOYHOE YCIIOBHS CY-
MIECTBOBAHUS IKCTpEeMyMa (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

Pa3jien 3: uHTErpajibHOE HCUMCIIEHHE

B unHTErpasbHOM MCYHMCICHHH peIaeTcs 3ajada, 00paTHOM TOM, KOTOpasi paccMaTpuBa-
nach B U depeHIHaTbHOM HCUHCICHAN: HEOOXOAMMO HATH JUTsl aHHON GyHKimy | (X) TaKyIo

(byHKLHIO, TPOU3BOAHAS OT KOTOPOH Oblila OBl paBHa 3ajaHHOM. IHTerpupoBanue GyHKINN — 10-
CTaTOYHO CJIOKHBIN pa3/ie] MaTeMaTUKH, OBJIa/I€Th KOTOPBIM MOYHO TOJIBKO, €CJIU CTYZEHT «BO3b-
MET» 10CTaTOYHO OOJIBLIOE KOJUYECTBO HHTErPAIOB PA3HOIO TUIIA.

Hano TBepao 3HaTh TaONMIly HHTErPAJIOB OT OCHOBHBIX JI€MEHTApHBIX (PYHKIUH, OCHOB-
HbI€ METO/Ibl HHTEIPUPOBaHUS (3aMEHa IEPEMEHHOM, MOJIBEICHNE 1101 3HAK Ju(depeHimaia, HH-
TErpUPOBAHUE T10 YACTSIM, IPUEMBI BBIYMCIIEHUSI UHTErPAJIOB OT pallMOHAIbHBIX ApoOeH, OT pas-
HOT'O THIa TPUTOHOMETPUYECKUX (QYHKIUIN).

Hano ocMbIcanTh €IMHCTBO MOAX0AA K IOCTPOEHUIO ONPEEIEHHBIX, KPATHBIX, KPUBOJIH-
HEHMHBIX, TOBEPXHOCTHBIX MHTETPaoB — MOCTPOCHUE HEKOTOPOI MHTErpalbHOW CyMMBI U IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh Nr€OMETPUYECKHI CMBICI U OCHOBHYIO ()OPMYITy BBIYMCICHHS ONPEIEICHHBIX UHTE-
rpaioB — popmyiy Hetorona — JleitbHua, reomeTprueckue u Gu3nuecKue MpHiIoKEHHs oTpeie-
JIEHHBIX M KPAaTHBIX MHTErPajioB, YMETh HAXOJUTh IJIOIIAb IUIOCKOW (DUTYpBI, JUIMHY KPUBOIA,
00BEM M MJIOLIAAb TOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DoH/ OLICHOUHBIX CpeAcTB NpezacTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIIOYAET
paszensl:

1. MeTopl KOHTPOJISI ¥ OLIEHUBAHUS PE3YIHTaTOB O0yUCHHUS.
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2. llIxana ¥ KpUTEpUH OIICHUBAHUS PE3yJIbTATOB O0YUYCHHS.
3. OLleHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpomexxyTOUuHas aTTecTalus.
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Ilpunoscenue 1

TemaTuyecKkuil JIAH JUCUMIUIMHBI «MaTeMaTHYeCKU aHAJIU3)» 10 HATIPABJICHHUIO OATO0TOBKH

09.03.03 «Ilpukgagnas nuHpopMaTHKA»

Ipopuab «Pa3paboTka m MHTErpalUs OM3HeC-MPUJIOKEHUIT»

(0akasiaBp)

®opma 00y4eHHUA - OUHAA
T'ox nadoopa 2024/2025

Buasbl yueOHoit padorsl,

Buasbi camocTosiTeibHOM pa- ®opmBI
BKJIIOYAS CAMOCTOSITEILHYIO 60TEI
< padoTy CTYyIeHTOB arrecra-
=% ’
Ne P 5 = ? CrtyaenrTos nun
o aszjena < % 2 U TPYI0€eMKOCTh B Yacax
5]
= %y
Q &) Pe-
J | I/C | JIag | CPC | KCP | K.P. | K.IL | PTP | ¢e- | K/p | D 3
par
Bropoii cemecTp
Pazgen 1. Auddepenuunanbnoe uc-
yuciaeHue GyHKuMil 01HOM nepeMeH-
HOi1. YnciioBas mociea0BaTEIbHOCTb.
[Ipenen uynciaoBoii MociaeA0BaTEILHOCTH
1.1 2 1 2 2 4 +

u ero cBorictsa. [IpaBuiia npenenbHOro
nepexona. Oynkuus. [Ipenen Gpynkuun.
Teopemsl 0 npenenax GyHKLIUU.
Bouinaua 3agannii PI'P Ne 1 mo mate-
MATHYECKOMY aHAJM3Y.
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1.2

[IepBeIil 1 BTOPOM 3aMedaTesbHbIE IIpe-
nenbl. beckoHeuHo Mainble 1 OECKOHEYHO
OosblIMEe BEIMYMHBI. JKBHBAJICHTHBIC
0ECKOHEUHO Majible BeJIMYUHbI. Packpbl-
THE HEONPEIEIECHHOCTEN pa3HOro TUIIA.

1.3

HenpepsiBHOCTh (DyHKIHMI B TOUKE U Ha
poMexyTke. OTHOCTOPOHHUE IIPEIEIbI.
Touku pa3peiBa GyHKINH, UX KITaCCUPH-
Kalysl.

1.4

[IpousBonnas ¢ynkuuu. I'eomerpuue-
CKUN U MEXaHUYECKHUI1 CMBICT TPOU3BO/I-
Hou. IlpaBuna auddepeHuupoBaHus u
(hopMyJbl  BBIYUCIICHUS MPOU3BOIHBIX.
Tabnuia Mpou3BOIHBIX OCHOBHBIX dJie-
MeHTapHbIX (QyHKIui. Texauka qudde-
PEHIIUPOBAHUS

1.5

Huddepennman. [IpousBoansie u aud-
(dbepeHImansl BRICIINX MOpsIkoB. [Ipu-
ONMKEHHBIE BBIYUCIICHUS C TOMOIIBIO
nuddepeHnnanos.

1.6

[TpaBuno Jlonutansa. @opmyina Teinopa.
PasmosxkeHnsT OCHOBHBIX OJIEMCHTAPHBIX
¢bynkuuit o dopmyne Teitnopa. Ilpu-
OJIMKEHHbIE BBIYUCIICHUS C TOMOILBIO
dhopmyner Teitmopa.

1.7

OcHoBHBIE TeOpeMbl U(QepeHITHaTb-
HOTO  HMCYHCICHHA. MOHOTOHHOCTb
¢byHKIMH, KCTpeMyMbl. HeoOxoanmere
Y TOCTAaTOYHBIE YCIOBUS MOHOTOHHOCTH,
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JIOKAJILHOTO 3KCTpeMyMma. HMccemnosa-
HHE BBIMYKIOCTH Tpaduka (QyHKIUH.
Touku neperuoda.

1.8

O0m1as cxema ucciieoBaHus QyHKIMU 1
noctpoeHuss ee rpaduka. CBolicTBa
(GyHKIMHA, HENPEepBHIBHBIX Ha OTpE3Ke.
Haubonbiiee u HauMeHbllee 3HAYCHUS
(GyHKIIMK Ha OTpE3Ke.
CamocrosiTesibHass pabora Nel Ha ce-
MHHape MO0 (PYHKUMSM OJHOI mepe-
MEHHOM

1.9

Pazgen 2. @yHKUMSA HECKOJIbKHUX Ie-
pemeHHbIX. [Ipenen u HenpepbIBHOCTD.
OcHOBHBIE  CBOWMCTBA  HENPEPBHIBHBIX
¢byuknuii. YacTHeie mpousBoaHbIe. [Tom-
HBII U depennunan.

Boiiaua 3apanmnii PI'P Ne 2 no ¢ynk-
MM HECKOJIbKHX IepeMEeHHbIX

1.10

[IpousBoHbIE CHOXKHOW (YHKIIUU HE-
CKOJIBKMX TepeMeHHBIX. YacTHble mpo-
U3BO/IHbIE U UG depeHanbl BICIINX
nopsiakoB. Teopema IlBapua. IIpowms-
BOJIHAs 110 HAIpaBJIeHUIO. ['pasneHt.

10

1.11

DkcTpeMyM (QyHKIHMN HECKOJIBKUX Iepe-
MCHHBIX. HGOGXOI[I/IMBIG 1 JOCTAaTOYHbIC
YCIIOBUS IKCTPEMYyMa.
CamocrosiTesibHas pabdora Ne2 Ha ce-
MHHape MO0 (YHKUUSIM HECKOJbKHUX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTErpajibHOE HCYHUCIEHHE

12
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[TepBooOpasnas. HeompeneneHuplii uH-
Terpai u ero cBoiicrBa. Tabnuiia uHTe-
rpajJioB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkuuid. MeToa HemnocpeacTBEHHOrO
WHTETPUPOBAHUSL.

Boinaua 3apanuid PI'P Ne 3 no unre-
IPAJbHOMY MCUYHMCJIEHUIO

1.13

WHTterprpoBanie ¢ TMOMOIIBIO 3aMCHBI
MEPEeMEHHOM, IMOJBEICHUEM IMOJ 3HAK
muddepennmana. MeToq UHTErpUpOBa-
HHS 110 YacTsIM

13

1.14

WNHuTerpupoBanne panuoHAIBHBIX JIPO-
Oell MIHTErpUPOBAHUE HEKOTOPBIX BUIIOB
WPpAlMOHAILHBIX M TPUTOHOMETpHUYC-
CKHMX (DYHKITHI.

14

1.15

3agaun, MPUBOASAIINE K TTOHITHIO OTpe-
neneHHoro uHrerpaia. CBoWcTBa ompe-
neneHHoro uHrerpana. @opmyna Hero-
ToHa-JIeiiOHuIIa. 3amMeHa TIepeMEeHHON U
WHTETPUPOBAHUE TI0 YACTAM B OMpeje-
JICHHOM MHTETpaje

15

1.16

[IpunoxeHus ONpENEIEHHOTO HHTe-
rpajia B TEOMETPUH U MEXaHUKE (BBIYHC-
JeHWe TUIoImaned Tuiockux  (uryp,
JUTMHBI KPUBO#, 00HEMOB, TUIOIIAICH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpajbl MEPBOTO U
BTOpOTIO poja, UX CBOMCTBA.

17

1.18

3agayu, TPUBOJAIINE K KPATHBIM HHTE-
rpajaM. JIBOMHOW U TPOHHOM HHTE-
rpaJibl, UX CBOMCTBA. Beruncienue qBou-

18
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HBIX HHTETPAIOB CBCACHHUEM K IIOBTOP-
HBIM. FGOMeTpI/I‘ICCKI/Ie u (I)I/ISI/I‘IGCKI/IG
MIPHUIIOKCHUSA KPATHBIX UHTETPAIOB
KOHTpOJ’leOC TECTUPOBAHHUE

®opMa aTTecTaluu

19-21

Bcero yacoB o pucuuiJinae

18

54

72

PI'P

cam.
pao.
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Ilpunosncenue 2

®OH/I OHNEHOYHbLIX CPE/CTB
O AMCIUIIVIMHE

«MaTeMaTHYeCKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 09.03.03 «IIpukinagnas napopmatukar
[Mpoduis: «Pa3paboTka 1 UHTErpaIUs OU3HEC-TIPUIOKCHHNA
dopma o0yueHHs — OUHAasI.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJISAA M OLlEHMBAHUS Pe3yJIbTATOB 00y4eHU s

JIJ11 KOHTpPOJISL yCIIEBa€MOCTH U Ka4eCTBa OCBOCHUSI JUCIUILIMHBI HACTOSIILEN IPOrpaMMOit
IIPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIS:
- KOHTPOJIb TeKyLIeH ycreBaeMoCTH (TeKYIU KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalusl (IK3aMeH).

2. lllkana U KPUTEPHHU OLIEHUBAHUSA Pe3yJILTATOB 00y4eHUs

(I)opMa HpOMe)RyTO'lHOﬁ aTTeCTAlluM: IK3aMCECH

[IpomexyTounas aTrectanus 00y4aronuxcs B (hopMe 3K3aMeHa MPOBOUTCS MO pe3yIbTaTaM
BBITNIOJTHEHUSI BCEX BUJIOB yUeOHOM paboThI, IPeyCMOTPEHHBIX Y4EOHBIM IIJIAHOM 10 TJAHHOM AUCIIU-
IUTMHE, TP 3TOM YUYHUTBHIBAIOTCS PE3YyJIbTAThl TEKYIIEro KOHTPOJS yCIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTENeHN JOCTIKEHUs 00YyJaroIUMHUCS MIAHUPYEMBIX pe3yJIbTaTOB OOYUYEHHS 1O
JUCLUIIIMHE TPOBOAUTCS MpEnojaBaTeyeM, BEAYIUM 3aHATHS 110 IUCHMUILUIMHE METOJO0M IKCIIEepT-
HOI oneHkH. [1o uToram nMpomeKyTOUHOW aTTECTAlMU MO JAUCLMIUIMHE BBICTABJISETCS OLIEHKA «OT-
JUYHOY, «XOPOIIO», KYJOBIETBOPUTEIHHO» UITU «HEYIOBIETBOPUTEIHHO.

IIxana oueHNBaHuA Onucanue

BreimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW AaTTecTallMu, MPEeTyCMOTPEHHBIE
nporpaMMoil quctumiInHel. CTyIeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTEeNsIM, IPUBEICHHBIM B
OTnuyHO TabJIMIaX, ONEepUPyEeT MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HABBIKAMU, IPUMEHSIET UX B CHUTYAIUSAX MOBBIIIEHHOW CIO0XHO-
ctu. Ilpm sToM MoOryTr OBITH [OMYIIECHBl HE3HAYUTEIHHBIC
OIIMOKY, HETOYHOCTH, 3aTPyJHEHHs MpH MEepeHOoce 3HAHWHM U
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIC 3aJa4H.
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Xoporio

BrimonHensl Bce oOsi3aTeibHbIE YCJIOBHSI MOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTallMH, MPETyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyIeHT 1eMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabJIMLAaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMU. B To e Bpems pu OTBETE JOMYyCKAET HECYIIECTBEH-
HbI€ TIOTPEIIHOCTH, 33/1a4d pelIaeT C HeJOoYeTaMH, HEe BIIUAIO-
[IMMH Ha OO X0 peleHusl.

yI[OBJ'IeTBOpI/ITeJ'ILHO

BrimonHensl Bce 00s13aTesIbHbIE YCJIOBHMSA TNOATOTOBKH CTY-
JAeHTa K NPOMEXXYTOYHOIl aTTecTauMM, IpPEIyCMOTPEHHBIE
nporpaMMmoil aucuuIuiHel. CTYAEHT I€MOHCTPUPYET COOTBET-
CTBHE 3HaHUI, yMEHUH, HABBIKOB [T0KA3aTesM, IPUBEICHHBIM B
TabIMIaxX, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBblkaMu. Ho mokasbiBaeT HerlyOOKue 3HaHUs, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MIPOTUBOPEUNH, OHAKO B Qop-
MYJHUPOBAHUN OTBETa OTCYTCTBYET IOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluell U BBIBOJAAMHU, B PEIICHUH 337a4 MOTYT
coziepxKarbes rpyObie ommOKu. J{ist HoTy4eHus MpaBUIBLHOTO OT-
BeTa TPeOYIOTCS YTOUHSIONINE BOTIPOCHI.

HeynosnerBopurensHO

He BbimonHeHbl o0si3aTe/ibHBbIE YCJOBHSI NOATOTOBKH CTY-
JEHTa K INPOMEKYTOYHOHM aTTeCTalluM, IPEIyCMOTPEHHBIE
nporpammoit aucuurueel, UM cTyeHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHHI, HABBIKOB MPHUBEICHHBIM
B TaOJIMIIaX, JOMYCKAIOTCS 3HAYUTENbHbIE OLIMOKH, TPOSBIIAETCS
OTCYTCTBHE 3HAaHWW, YMEHUH, HAaBBIKOB II0 POy IOKa3aTeseH,
CTYJIEHT UCHBITBIBAET 3HAYMTEIIbHBIE 3aTPYAHEHUS INIPU OIEpH-
POBAHMH 3HAHUSAMHU U YMEHHUSMH.

3. OueHo4YHbIE CPeACTBA

/11

HaumenoBanue
OIICHOYHOTO CPE/I-
CTBa

[IpencraBnenue ore-
HOYHOT'O CpPEJICTBA B
dOC

KpaTKafI XApaKTECPUCTHKA OICHOYHOT'O
CpeacTBa

KonTponbHas (ca-
MOCTOSITEIbHAS)
paborta

(KP)

CpencTBo NMpoBEpKH YMEHUHN MPUMEHSThH
MOJIyYEHHBIE 3HAHUA JUIS PEIICHMS 3a]1ad
ONPEJIETIEHHOr0 THIA 10 TEME WU pas-
ey

KoHtposbHble 3a51a-
HUWsA

20



2 | Pacuerno-rpadu-
yeckasi paboTta

(PTP)

CpencTBo MpPOBEPKU YMEHHUH MNPUMEHSTH
MOJTyYeHHBIC 3HAHUA TI0 3apaHee oIpeje-
JICHHOW METOJUKEe A pelieHus 3aaad
WIM 33laHdid TI0 MOAYIIO WU JHUCIIH-
TUTMHE B LEJIOM.

Komiuiekr 3amanuii
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpaduiecKon
paboThI

VYcrHblii onpoc co-

CpencTBO KOHTPOJISI, OPraHN30BaHHOE KaK
crienanbHas 6ece/a meJarornueckoro pa-
0OTHHMKA C OOydYarOIIMMCSl HAa TEMbI, CBS-

Bomnpoce! o

3 OecenoBaHue, 3aHHBIC C M3y4aeMOU IUCIUILTUHOM, U pac- | TeMam/pas3zenaM Juc-
(YO) CUMTAHHOE Ha BBIACHEHHE 00beMa 3HaHWMI LMILIAHBI
o0yyaromerocsi mo ONpeAeIeHHOMY pas3-
Jieny, TeMe, IpolemMe | T.11.
Cucrema cTaHAaPTU3UPOBAHHBIX 33/IaHUH,
Tecr MO3BOJISIOIIAS aBTOMATHU3UPO-
4 Bapuanr Tecra
() BaTh MpOLENYypy U3MEPEHHUs YPOBHS 3Ha-

HUM ¥ yMeHU# 00y4aromerocs.

5 | Ok3amenanonHble | CpeicTBO NPOBEPKM 3HAHUM, YMEHMH, | DK3aMeHallMOHHbIE
OueTsl HaBbIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUJIETHI
(9B) peTHUYECKHX BOMPOCOB, 3aJady, IpaKTH4e-

CKHX 3aJIaHUU.

3.1. Tekymmii KOHTPOJIb

OneHouHbIe CpeACTBA TEKYILLETO KOHTPOJISI yCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7laHus B popme OJTaHKOBOTO TECTUPOBAHHUS JUISI KOHTPOJISE OCBOCHUSI 00YUaIOIIMMUCS Pa3/ieioB
JUCLUIIINHEIL, TpueM PI'P.

Coaep:xanue pacueTHoO-Tpaduyeckux pador.

PacuerHo-rpaduyeckas padora Nel mo nuddepeHnuanbHOMy MCUMCIEHNI0 QYHKIUI OQHOMI
nepeMeHHOM

Kpatkoe copeprkanue 1 3Tarbl pacyeTHO-rpaduieckoil paboThl:
[Ipenen yncnoBoil mocne0BaTeNIbHOCTH, TIpeien (PYHKINH.
HccnenoBanue (pyHKIMK Ha HEMPEPHIBHOCTb.

Brruncnenue npou3BoAHbIX QYHKIUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPaPUKOB.

PacyerHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIBKHX NePEeMEHHbIX.

Kpartkoe copeprkanue pacueTHO-rpaduyeckoit paboThI:
OYHKINY HECKOJIBKUX MepeMeHHbIX. YacTHbIe POon3BOoAHbIE. [IpON3BOHBIE OT CIOKHBIX PYHK-
muif. [Ipon3BoiHAs 110 HANIPABICHUIO U TPAUEHT. DKCTPEMYM (PYHKIIH JBYX IEPEMEHHBIX.

PacuyerHo-rpadguyeckas padora Ne 3 10 HHTErpaJIbHOMY HCUYHMCICHHIO.

Kpatkoe copepkanue 1 3Tarbl pacdeTHO-rpaduieckoil paboThl:
Ilepeviti sman:

MeTto1bl HHTErpUpPOBaHUs. BbIunciaeHe HEONPEAEIEHHBIX HHTETPAJIOB.
Bmopoii sman:
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HpI/IJ'IO)KeHI/ISI OMPCACIICHHBIX HHTCTPAJIOB. I/ICCJ'ICI[OBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KommiekT 3agannii
JJI1 BBINIOJIHEHHS pacueTHO-Tpadguyeckux padort (PI'P)
o nucuuminae «MareMaTu4ecKui aHaJIn3»

Teopus npenesios u (uddepenuupoBanue GyHKIUN OTHOMN NepeMeHHOH

1. Haiitu npenensr:
(2—n)2—(1+ n)2 lim Jn+2-3/8n°+3

lim 5 5
"= (1+n) —(2-n) e Yn+5+n

2 n?
Iim[2n +3J ) Iimn(\/n2+1—n), "m(n—lof”+1

n—oo 2 00
o\ 2n° +1 n— B
. 2x% +11x+15 o 4x?
lim ———— — lim ——.
x—>-3 X+3 x=0 sin © 3X
Mt gt sin3x ctg7x
_— lim lim (1-3x)™
nN—ow 3n+ +5n )<ﬁ01_e><2 X—>+0
0, x<-rx
2. UccneioBath Ha HEMIPEPHIBHOCTD U BBIMOJIHHUTH YEPTEK: Y =4SINX, —7 <X <0
7, Xx=0

3. Haiiti mpou3BoHy10 QYHKITHH:

3 2
y=2(3x +4x _X_Z). y = Inarcsiny/1—e*,
151+ X

3t +1
3t?

J2 e
=sin| —+t |.
y |(3+j

y:arcth_ X=

y:_COS—GX yzarctgz;Jrsinanx
3sin(12x+1) 1—2x?
y=arctg3ln£ y=(\/§)
X+2
XS
sin(x—2y)+—=7x x=e'cost, y=¢e'cost
y

4. CocTaBUTh ypaBHEHHs KacaTeJIbHOM M HOPMAajM K JAHHOW KPHBOM B TOUYKe ¢ abcuuccol X, :
y=x2+8Jx =32, x,=4.

1
_v2
5. TIpoBecTH IOTHOE KCCIeI0BaHKe 1 ocTpouTh rpaduk f (X) =X +=

X
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(I)yHKIIHH HECKOJBKHX MMEPEMECHHBIX

1. HaiiTu 4acTHBIE MPOU3BOHBIE BTOPOTO MOPSIKA, YOEIUTHCS, UTO Zy = Z| !
Xy

2
2. Haiitu rpamuent ¢pyukiun z = f(X,y) BTouke M (X, Y,): 2= YoM 0(4,6) .

T

3. HccnenoBath Ha SKCTPeMyM (QYHKIHIO Z = X" —X+Y° +2Y

HNurerpupoBanue
Bpruucaursb HEOMmpeaeJeHHbIC HHTErpaJjbl
X X
jd—, [x-27dx, j(X+1)eXdX, [xcos3xdx, [e*cosxdx,
2(x+ Jx
f dx f dx J‘ x+18 dx f x+1 dx jsin3xdx
x> —6x+18" ~x*+6x+5 (x-6)(x+2) x*+3  “cos’x
Beruucautes onpeaejJIcHHbIC HHTEIrPaJibl
76 1 dx L e dx
3sin? x cos xdx, . (x—De*dx, S
g 0v1+3X g {x\/7+ln X
6 2 1+ x° -4 dx 1x? 42X
dx, e ——dx,
{1+\/3x 2’ Jz arctgx {(3x+5)2 { x> +1
\/5 3 2 7.6 . 1 dX
jx—dx, [V4-x2dx, I3sm2xcosxdx, J'—
0 41+ X2 0 5 o v1+3x
1 3
dx
(x—1)e*dx, _—
! '!- X~/ 7 +1n x
Heco0cTBeHHBIE MHTErPAJIbI
1. YKa)KI/ITe, Kakoil U3 HeCOOCTBEHHBIX HUHTCTPAJIOB ABJIACTCA CXOAAIUMCH
[Vxdx, [xPdx, [vx°dx.
1 1 1
2. Berauciantb HUHTErpall, YCTAaHOBUTH €TI0 CXOAUMOCTH WUJIN PACXOIUMOCTDH J. 1
Sel+ X2

3. BeluuciauTe MHTETpai, yCTaHOBUTB €0 CXOJAUMOCTD WU PACXOAUMOCTb j In xdx
1

a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPa IT , YCTaHOBUTH €r0 CXOAUMOCTh UJIH

PacxoJUMOCTb.

2 2
"o Z:X +3y
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& dx

5. BEIUHCIUTE HECOOCTBEHHBIH HUHTCrpal j_z , YCTAHOBUTD €TI0 CXOAUMOCTb NI
-1
pPacxoguMoOCThb.

o0
dx
6. BBILII/ICJ'II/ITB I/IHTel"paJ'I, y()TaHOBI/ITI) €ro CXoanuMocCTh Ujin paCXOILI/IMOCTB .[1 2
J1+x

00

0
7. BeraucinuThb HUHTErpall, YCTAaHOBUTD €TI0 CXOAUMOCTb WJIN PACXOIUMOCTDH J.ln xdx
1

1
8. BbrunciauTh HeCOOCTBEHHBIN HHTErPajl _[_)2( , YCTAaHOBUTH €r0 CXOAUMOCTh WIIN
-1
PacxoJIMMOCTb.
Kparnble uaTerpaibl

1. I3MeHnTh MOpsII0K MHTETPUPOBAHMS B BOMTHOM MHTETpAJIe

6— 2—

a. de jxf (x, y)dy, b. Jl'dy jyf (X, y)dx.
0 2x 0 Jy

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

3. Beraucnuth
”(12x2y2 +16x°y* ) dxdy;
D
D: x=1 y=x y=—/x.
4. Bpruncnuth
[[(x* + y)dxdy, D — MHOMeCTBO TOUeK MIOCKOCTH, OFPaHAYEHHOE JTHHUAMU

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

5. Haiitu miomiaas GUrypsl, orpaHUu4E€HHON TaHHBIMU JTUHUSIMHU
y=3/x, y=4e*, y=3 y=4.
6. Haiitn miomazns GUrypsl, OrpaHHYeHHOMN THHISIME Y = X, Y =—X+ 2

8. Haiitn 00bem Tena, momydeHHOro BpanieHueM Bokpyr ocu OY  ¢urypsl, orpaHHYCHHONW JTHHU-
3
amu Yy=X", y=1 x=0.

9. Haiit 00beM Telna, moay4eHHOro BpamieHneM BOKpyr ocu OX ¢urypsl, orpaHHueHHOM JINHH-
2 2

s Y=X", Y =X.

KonTtposbHbie padoThl (MpuMepbI)

BapuaHTt

1. Noctpoutsb rpadmk: Yy = 3C0OS 2X
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2. Hantn npegens:

_(5-n)"+(5+n)° . 1-C0S2X X —xE—x—2
1) lim - z 2)lim———— 352
n—>o (5_n) _(5+ n) x>0 a2 _q x22 X° —2X +X—2

2 _y_ 7
g lim X =x=L 5) Iim(mJ 6) Iim(x—«/xz—x+1)

x—2 In(x—l) x->0| 1+ XCOS X X

—-X, X<0

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

3, Xx>2
BapuaHTt
1. HaiT Npou3BOAHYIO Y,
X
a) y:arctgalni 6) yz(\/;)
X+2
X3
8) sin(Xx—2y)+—="7x r) x=e'cost, y =e'cost
y
. . 1 1
2. Havitn lim| ——
x—>o| X arctgx
, 1
3. MpoBecTi nosHoe uccneaoBanme 1 noctpouts rpaduk f(X)=x*+—=.
X
Bapuanr.
ou
Nel. BBIUHCIUTE IPOU3BOIHYIO [0 HAIPABIECHHUIO 8_ Y HAWTH MOJIYJIb BEKTOPA FPaJUeHTa JUIs
S

X
bynakun U = 2xy + T + 23 B TOYKE A(6;9; 1) B HallpaBJI€HUH, COCTABJIAIOIIEM C OCSIMH KOOP-

y CoOSa=—, COSf=—, y<—
HWHAaT YIJIbI y y .
i 4 2

Ne2. Vcenenoats Ha skctpemym bynkmmio Z = Xy(L—4x% —4y) =5
Ne3. z=In(y—x*), x=A/sint, y=cost. Haiitu %

Bapuant

Boryucnanumoe:
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16 dx 2
1. '([ : 2. 1[(2x+1)-]nxdx :

3x*—4 sin” 3x 2x-1
3. | ——dx. 4, | ——dx. 5. | ———dx.
-[x2 +4x J.cosz 3x J‘,/4_2x_x2

1.  BolUHCIHTH WHTETPAIIBL:
+00 )
J. xe ™ dx . '[
1 x-+/Inx

V|306pa3VITb obnactb MHTErpnpoBaHnAa N USMeHUTb NOPAOOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane
0 V25-x?

I S y)dy.

0

-4

Bolumcantb naowanb ¢Gurypbl, OrpaHUYEHHON JAMHUAMMK

y=2-x%, y=x.
BapuaHT 3aAaaHuii TPEHMPOBOYHOTO TecTa.

3apgaum

3
arcc:(g\& dy—2

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

4. HaliTu NpounsBOAHYHO y; :

a) y= 5/Sin4 X__3 6) y = XX
X

B) exy+1:c053x r) Xx=cost+sint, y=sint—tcost

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

2X
. e
6. Hantun MHTEepBasabl MOHOTOHHOCTN Y = —.
X

X3

7. HaiiTn Hanbonbluee, HanmeHbluee 3HaueHne GpyHkuum | (X) = 3—16X Ha oTpeske [—5;1] .

1
8. MNocTpounTb KacaTenbHY K rpadmKy GyHKLUK f (X) =3arccos x* s Touke X = E

2 yactb 9. Hantn npegens!:

2 2
—(2 2 _
) tim B0 =(2+0) M- 92X ) fim X H2XT3 iy 105X

"= (24+n) —(1-n) 208 =1 o 57 46X o 193X
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3 yacTtb

0, X<-rx

10. WNccnepoBaTb Ha HENPEPbLIBHOCTb M BbINOAHUTL YepTexk: Y = sinx, —r<x<0.

7, x>0
X3
11. NposecTn NosHoe uccaenosaHme u noctpoutb rpaduk f (X) =— 2
X i
KonTpoJbHbie paboTsl (IpUMeEpHI)
BapuaHTt
1. Noctpoutb rpadmk: Yy = 3C0S 2X
2. Halttn npegens:
2 2
. (5=n) +(5+n) . 1-c0s2X XX —x=2
1) lim 5 5 2)lim———— 3) lim— >
naoo(5_n) _(5+n) x—0 e2X -1 x—>2 X° —2X 4+ X -2

2_y_ 7
4) IimX—Xl 5) Iim(mj 6) Iim(x—\/xz—x+1)

X—2 In(x—l) x>0\ 1+ XCOS X

-X, X<0

3. UccnepoBatb Ha HENPEPLIBHOCTb U BbINONHUTL YepTex: Y = x>, 0<x<2

3, Xx>2
BapuaHTt
1. Haintn npousBogHyto y; :
a) y:arctgs’lnﬂ 6) y:(\/;)
X+2
. X3 —t t
B) S|n(x—2y)+7:7x r) x=e ' cost, y=e'cost

Lo (1 1
2. Haittu lim| =—
x>2| X arctgx

1
3. Mposectu nonHoe nccnegosaHue u noctpouts rpaduk | (X) =x? +—.
X

Bapuanr.
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ou

Nel. BoruncnuTh Npou3BOAHYIO IO HANIPABJIECHNUIO —— W HAWTH MOAYJIb BEKTOpAa I'paAueHTa AJIs

oS

X
dyskmmm U = 2Xy + T +7° Brouke A(6;9;1) B HanpaBIEHNH, COCTABISIONIEM C OCSMH KOOD-

i CoOSa=—, COSfB=—=, y<—
WHAT yTJIBI : .
Y 7 7 4 2

Ne2. Vcenenioath Ha skctpemym gynkunio Z = Xy(L—4x% —4y) =5,

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

Bapuant

Boryucaumoe:

16 dx 2

1. . 2. |(2x+1) -In xdx .
!\/;_2 _!.( x+1)-In xdx
3x* -4 sin® 3x 2x—1

3. dx. 4, dx. 5. | ————dx.
J'x2+4x g J.(:osz3x g j«/4—2x—x2 ’

1. BbIYHCIHTH UHTETPAIIBI;

‘1[ xe ™ dx . J \/]n_x

MN306pasnTb 061acTb UHTENPUPOBAHUA U M3MEHUTb NOPALOK UHTENPUPOBAHUA B MOBTOPHOM MHTErpane

0 V25-x7
[ s yydy.
-4 0

BblumcanTb niowans oGuUrypbl, OrpaHUYEHHOW JIMHUSAMMU

2
y=2-x", y=x.
BapuaHT 3aAaHui1 TPEHMPOBOYHOrO TecTa.

3apgaum
. arcctgi/x
lyactb 1. y=sinInx, y',y"—=? 2. y:—g\/_, d
X
4. HanTn npon3BoAHYto y; :

a) y —5 Sin4 X—3 6) y — Xarctg7x
V X
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B) eXV+X=cossx r) Xx=cost+sint, y=sint—tcost

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

2x
o e
6. Hatn nHTepBaibl MOHOTOHHOCTUN Y = —.
X

X3

7. Haittv Hanbonbluee, HanMeHbluee 3HadeHne dpyHkumm | (X) = ?—16X Ha oTpeske [—5;1] .

1
8. MocTponTb KacaTesbHyto K rpaduky epyHkumm | (X) =3arccos x* s Touke X = E .

2 yactb 9. HanTtu npegensl:

) lim (3+ n)2 -(2+ n)2

N> (2+n)2—(1—n)2 x—0 @2X _

2 —
tg2x 3) lim 2( +22< 3 2) Iimthx
x>-3 X° +5X° 4+ 6X x tg3x

3 yacTtb

0, x<—-rx
10. UccnenosaTb Ha HENPEPbIBHOCTb M BbINOHUTL YepTex: Y =1<SINX, — 7 <X<0.
7w, Xx=0

11. NpoBecTn NnoaHoe nccneaosaHmne n noctpouts rpadpuk | (X) =

Kpurepum ouenku:

- OLICHKA «3aUTEHO» BBICTABIISETCS CTYAECHTY, €CJIU OH PETYJIIPHO B TEUEHUE CEMECTPA MPECTABIISAI
pelLIeHHs 3a/1a4, BBIMOJIHUII ITOJTHOCTBIO BCE 33/1aHUS M MX 3aAIUTHII, OTBETUB HAa BOIPOCHI Mpernoja-
BaTels;

- OLIEHKA «HE 3a4TE€HO» BBICTABJISIETCS CTYJIEHTY, €CIIM OH HEPEeryJIsipHO B T€UEHHE CEMEeCTpa IMpeji-
CTaBJISUT PEUICHHUS 3a/1a4, BHIOIHIII 3a/IlaHHs HE TTOJHOCTHIO WIIM BOOOIIE HE MPECTABISUT pabOTHI
Ha MPOBEPKY, JOIYCKAET CyIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOMPOCHI MIPETO1aBaTEs.

Jlnist ipoBeieHusl TEKYIEero KOHTPOJIS 3HaHUH CTY/IEHTOB B AMUCTAHIIMOHHOM (opmare B paz-
pabotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

3.2. [IpomeikyTouHasi ATTECTALMS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUeTaM B yCTHOU (opMme.
Bpewmst 1 oIrOTOBKM OTBETA HA BOMPOCHI He Ooiiee 45 MUH.

bunert Briro4aeT TeOpEeTUUECKHUIM BONIPOC U 331a4H.

KoMmiekThl 5K3aMEHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaremaTukay.
TunoBble BApHAHTHI OMJIETOB MPUJIATAIOTCH.
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KoMmuiekT Bonmpocos

0 TUCIHUIUINHE «MaTeMaTHYeCKH aHAJINU3»

JAnddepennuanbruoe ucuuciaenue GyHKIU OTHOH NepeMeHHOM

[TonsTHE NEpeMEHHOM BEIMUYMHBI U 00J1aCTH €€ U3MEHEHUS.

noHsTHe (yHKIMOHATBLHOM 3aBUCUMOCTH, Kiaccudukamus pyHKIIUA.

OmnpeneneHye u TUIbI YUCIOBOM MOCIIEN0BATEIBHOCTH.

[Ipenen uncnoBoit mocneaoBaTeabHOCTU. ApudmMeTnyeckue onepanuy HaJl MocieA0BaTeIbHO-
CTSIMHU.

VYcnoBus CyecTBOBaHHSI KOHEYHOTO Mpeielia YUCIOBOH MocieoBaTebHOCTH (TeopeMbl Koiu
u Beliepmrpacca).

BTopoii 3aMeuartenbHbIi npeaei.

[penen gpynkmun. Onpenenenus. ['eomerpuyeckast MHTEPIPETALUS MOHATHS Mpesiena pyHKIUH.
CaoiicTBa NpeIeIioB.

Beckoneuno mainble, 6€CKOHEUHO OOIbIINE (PYHKITUH.

[TepBriil 3amMedaTenbHbIN TIpEaE.

BeckoHeuHo Maibie BETMUMHBI. DKBUBAJICHTHbIE OECKOHEUHO MaJible U UX WCIOJIb30BAHUE MPH
BBIUMCJICHUH TTpe/ieioB. Tabnuia 5KBUBaJICHTHBIX OECKOHEUHO MaJIbIX.

HenpepsiBHOCTh PyHKIIUH B TOUKE U HAa IpoMexyTke. OnHocroponnue npenensl. Knaccuduka-
Ul TOYEK pa3pbiBa rpaduka.

CaoiicTBa GyHKIUH, HETIPEPHIBHBIX Ha OTpe3Ke (TeopeMbl Beliepmpacca, bonbiano — Kommn).
[IpouzBognas. ['eomeTpuueckuii U GU3NIECKUNA CMBICT ITpou3BOAHOM. KacaTenpHas u HOpMaib
K TUIOCKOM KPHUBOM.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBsI3b MEXKAY CYLIECTBOBAaHHEM ITPOU3BOJIHON (PYHKIMHU B TOUKE ¥ HETIPEPHIBHOCTHIO (PYHKIIUU
B TOM 7K€ TOYKE.

[IpousBoHast CyMMBI, TPOU3BECHNUS, YaCTHOTO. [Ipor3BoIHAS CIOKHON U 00paTHOHN (PyHKITHIA.
[IpousBoHas mapaMeTprUuecKu 3alaHHON (PYHKIINU.

[IpousBonHast GyHKINH, 3aJaHHON HESBHO.

JuddepennnpoBanue CI0KHOM MOKa3aTeIbHON QyHKIIUH.

Huddepenumpyemocts. Juddepentman. ['eomerpuueckuit cmbicn nuddepennuana.
[IpousBoaubie U AUQepeHIrnanbl BEICIIUX MOPSIKOB.

OcHoBHBIE TeOpeMbl quddepeHrampHoro ncuncieHus (teopema depma, Teopema Poms, Teo-
pema Jlarpanxa, Teopema Korm).

[IpaBuio Jlonurans.

MpuorouneH Teitnopa u ero cBoiicta. @opmyna Tetnopa. Ocrarounsiii uieH Gopmyisl Teitnopa
B ¢opme Jlarpanxa u Ileano.

AcumnToTh Tpaduka GyHKIIHH.

DxctpemyMm. Heobxoaumoe ycnoBue 3KcTpeMyma.

JlocTaTouHbIE YCIOBUS IKCTPEMYyMa.

Jloctarounoe ycnoBue Bo3pacTanus (yObIBaHUS) (yHKITHH.

Haubonbiiee n HauMeHbllIee 3HaYeHHs] PYHKIIMHA Ha OTPE3KE.

BoInykinocTe, BOTHYTOCTb, TOUKa Nepernda. JlocraTrouHoe ycinoBre BOTHYTOCTH (BBITYKJIOCTH).
Heobxonumoe ycnoBue Touku neperuda. JloctaTouHoe ycloBue rneperuoa.

OO0m1ast cxemMa MOCTPOCHUS U HCCIIEOBaHUS Tpaduka QyHKITUH.

@OYHKIMH HECKOJbKHUX MepeMeHHbIX

1. Onpenenenue U reOMETPUUIECKUNA CMBICI (DYHKIHUHU JIBYX NEPEMEHHBIX.
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JIuauM ypoBHS (PYHKLUU IBYX MIEPEMEHHBIX.

YacTHble MpOU3BOAHBIE PYHKIIMH HECKOIBKUX MEPEMEHHBIX, UX T€OMETPUUECKHI CMBICIT
OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX, IOHATHE MoJHOTO Auddepennnana.
JuddepennnpoBanue CI0KHBIX GYHKIHH HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoiHBIEC BBICIINX MOPSIIKOB (PYHKIIMK HECKOIBKHX MTepeMEeHHBIX. CMEIIaHHbIe TPOU3BO/I-
Hble. Teopema llIBapua.

7. TlpousBoaHas QyHKUIHH HECKOJIBKMX EPEMEHHBIX IO HAIIPABIICHUIO.

8. IIpou3BojHas MO HANPABIECHUIO U I'PAJAUEHT CKAJSIPHOTO MOJIS.

9. DkcerpemyM (QYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

10. Heo6xoumoe U 10CTaTOYHOE YCIIOBUS SKCTpeMyMa (DYHKIMU ABYX ITEPEMEHHBIX.

oM wN

HNHTerpajbHoe ncuncieHue

[lepBooOpa3nasi, HeonpeAeIeHHbIH nHTEerpai. Tabauia OCHOBHBIX HHTETPAJIOB.

3aMeHa [IEpEeMEHHON ¥ HHTErPUPOBAHUE I10 YaCTSIM B HEOIIPEIEIICHHOM UHTErpalle.

WNuTerpupoBanre ¢ mOMOIIBIO MOABEACHUS 101 3HaK nuddepermana.

WuTerpupoBanue paryoHaIbHbIX JpOOEH.

WHTerpupoBanne 1o 4acTsM U 3aME€Ha IEPEMEHHOM B OIIPE/IETIEHHOM HUHTErpalle.

WHuTerpupoBanue TpPUroHOMETPUUECKUX (QYHKIMHA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue UppaoHAIBHBIX (PYHKIUI.

YHuBepcaibHas TPUTOHOMETPUYECKAs IIOJCTaHOBKA.

OmnpeneneHHblil HHTETpaji u ero cBoiictBa. ®opmyna HetoTona — Jleiibnumna.

10 [IpunoxeHus onpeneneHHOro HHTErpaia K pelieHUI0 FreOMeTPUIECKUX U (U3NYECKUX 3a/1ad.

11. Beruucnenue miomajiei ¢ TOMOIIbIO ONPEIEICHHOr0 UHTETpaa.

12. Beruucnenue 1ioma iy U AJUHbI KPUBOH, 3aJaHHOM ypaBHEHHSIMU B TapaMeTpUIecKoi hopme.

13. Beruucienue miomnay KpuBOJIMHEHHOTO CEKTOpa B MOJIIPHBIX KOOPAWHATAX.

14. Beruucnenue miomaaeil B NpsiMOYToJIbHBIX U MOJIAPHBIX KOOPJMHATAX C MOMOIIIBIO OIPEeeNIeH-
HOT'0 MHTErpaJa.

15. Beruucnenue JUIMHBL yTH € IOMOLIbIO ONPEEICHHOI0 UHTEerpaa.

16. Beruucnienue JUIMHBI AyTH KPUBOH, 3a/IaHHON TTapaMeTPHUUECKH.

17. Beruucnenue oobemMa Tesa BpalleHus ¢ OMOLIbIO ONPEAEeICHHOTO UHTEerpaa.

18. Beruucienue 1mioma i MoBepXHOCTH Tella BpaIleHusl.

19. HecoGcTBEeHHBIEC HHTETPAITBI IEPBOTO M BTOPOTO THMA. [IOHATHS CXOIMMOCTH U PaCXOJIUMOCTH
HECOOCTBEHHOT'0 MHTETpaJa.

20. HecoOGcTBeHHBIE HHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOR~WNE

TunoBbie BApUAHTHI OUJIETOB
o qucrmmniae «MareMaTH4ecKUi aHaJIN3»

MMHHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®dakyabTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Matematuka»
JuctunnuHa «MaTeMaTHYeCKUil aHaJIn3)
Kypc 1, cemectp 2

3K3AMEHALIMOHHBIN BUJIET

1. TIlepBooOpa3Hasi, HeolpeaeaeHHbIN HHTerpail. Tabiuna OCHOBHBIX MHTETPAJIOB.
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dx
A5-x+5-x
3. Haiiti rpagueHT QyHKIMHA Z = y\/x—y B Touke M, (1,4).

4. yKa)KI/ITC, KaKo# 13 HeCOOCTBEHHEIX HHTCIPAJIOB ABJIACTCA CXOMAAIIUMCH

]Ox/;dx, Tx‘3dx, T\/de .
1 1 1

2. BpuaucauTh HeonpeaeIeHHBIN HHTETPa j

5. Haiinure skcTpeMyMbl M ToukH neperuda Gpynkuun Yy = (X —1)e ™.

YTBepxkaeHo Ha 3acemannu kadenpsl Marematuku « 03» 05 2023 r., mporokon Ne 10

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

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNCKON OEJEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXJIEHWE BBICILIET'O OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

dakynbTeT 0230BBIX KOMIICTEHIIH, kadenpa «MaremaTukay
Oopasosarenphas nporpamma 09.03.03 «Ilpuknannas uaGOpMaTHKa»
Kypc 1, cemectp 2

DK3aMeHAHOHHBIN onJteT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO U BTOPOro Tuna. [IoHATHS CXOAUMOCTH U PAaCXOIUMOCTH
HECOOCTBEHHOIO HHTETPaIa.
t _2t?
e Ve

2. Haiitu npou3BoaHYI0 QPYHKIIMH, 3aJaHHOW apaMEeTPUUECKH X =
3. HccrenoBath Ha OKCTpeMyM GyHKIHIO Z = X~ — X+ Yy + 2.

7.6
4. BBIUUCIHUTH OMPEEIICHHBIN HHTETpal _[BSin ? xos xdx .

0

5. Haiiti 00beM Tela, MoJTyd4eHHOTo BpalieHrneM BOKpyr ocu OX ¢Gurypsl, orpaHUueHHOM JINHK-
3
amu Y=X, y=1 x=0.

YTBepxkaeHo Ha 3acemanuu kadenpsl Marematuku «_03» 05 2023 r., mporokon Ne 10

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

Jis mpoBeieHUs IPOMEKYTOUHOTO KOHTPOJISl 3HAaHUH CTYA€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTreMaTHKay OHJIaMH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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