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

JTUCHUILINHE
K OCHOBHBIM yensim OCBOEHUS TUCUUILIMHBI «MaTeMaTU4ecKuil aHalIu3» CIIEyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAaHUM, YMEHUI U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsly ¢ pa3BUTUEM MaTEMAaTUYECKOW HHTYHUIINH;

- YMEHUE CTYJEHTAaMH pa3BUBaTh HABBIKM CAMOCTOSTEIBLHOIO U3Y4EHUsl yUeOHOM U Hayd-
HOW JIMTEpaTypsl, COAEPKALICH MaTEMaTUYECKUE CBEICHUS U PE3YNIbTAThI;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIN(UKAITMOHHON XapaKTe-
PHUCTUKOI OakasaBpa [0 HaIlPaBJICHUIO, B TOM YHcie JOPMHUPOBAHUE YMEHU HCII0JIb30BaTh OCBO-
€HHbIE MaTEMaTUYECKHUE METO/IbI B IPO(ECCHOHAIBHOM 1€ATENbHOCTH.

- MIOJIFOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTMUYECKHUX PUCKOB COBPEMEHHOH LIMPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKUil aHaIu3» ClIeyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO IOATOTOBKY, HEOOXOAUMYIO JJIsl YCHEIIHOTO PeIeHHsI TPUKIIQAHBIX 3a/1ay;

- (hopmupoBaHHe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIMM, COOTBETCTBYIOLIUX €T0
HaIlpaBJICHUIO IOATOTOBKU M 00€CIEUNBAIOIIMX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OOyueHue 1Mo TUCHHUILUINHE «MaTeMaTHYeCKU aHaIu3) HapaBieHo Ha (GOpMUpPOBaHKE Y 00y4a-
IOIUXCcs cnenyromux komnereHuud B cootBerctBur ¢ ®I'OC 27.03.05 «MHHOBaTHKA», yTBEP-
XKIEHHBIM TpuKazoM MuHoOpHayku Poccun ot 31.07.2020 N 870::

Koa 1 HauMeHOBaHN e KOMIIETEHIIU I HH}II/IKaTopr JOCTHIKCHUA KOMIIC-
TCHIHUHU

HOIIK-1.4. 3naet npuHIMTHAIBHBIE 0COOEHHO-

OIIK-1. CiocobeH aHaM3UpOBaTh 331a4U

npohecCHOHANBHOM e TENIbHOCTH Ha OCHOBE
MMOJIO’KEHHU I, 3aKOHOB M METOAOB B 00JIaCTH
MaTEMAaTHUKH, ECTECTBEHHBIX U TEXHUYECKUX

HayK

CTH MOJEIIUPOBAHUS MATEMATUUECKUX, (PU3HUe-
CKMX U XUMHYECKHX MIPOIECCOB, TpeTHA3HAUCH-
HBbIE JUISI KOHKPETHBIX TEXHOJIIOTHIECKUX TPOIIEC-
COB, B TOM YHCJI€ QJJUTHBHOI'O IPOU3BOACTBA;
HOIIK-1.1. Ucnonb3yeT OCHOBHBIE 3aKOHBI 0a30-
BBIX HHKCHEPHBIX U TEXHHYECKUX JUCIUTLIIH;
NOIIK-1.2. Ucnone3yeT OCHOBHBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX JAMCLUILINH, IPaBHUjIa MOCTPOE-
HUS TEXHUYECKUX CXEM H YepTEKel;
NOIIK-1.3. Bnaneer 0CHOBHBIMH METOIaMU
TEXHUKO-IKOHOMUYECKOT'0 aHAJIN3a, HABBI-
KaMH COCTaBIIEHUsI PabOUUX MPOEKTOB B CO-
CTaBe TBOPYECKOW KOMaH/IbI

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJII/IHa OTHOCHUTCS K 00s13aTenbHOM yacTu 010ka b1: MOIIYJ'IL «MaTemMaTH4eCcKHe U eCcTe-

CTBCHHO-HAY4YHBIC TUCHHUIITIUHEBD).

Jucuunirza 6azupyercs Ha CIeAyroleH, MPOHICHHOW AUCIUIUINHE:



- TMHEWHas anredpa.
Juctunnmna «MareMaTndecKuil aHanu3» JJOTHYECKH CBsI3aHa C MOCIIEAYIOIUMU TUCIUTUINHAMU:
B o6sa3amenvnot wvacmu:
- pusuka;
- TEOpETHYECKasi MEXaHUKa,
- BJICKTPOTEXHUKA U AJIEKTPOHHKA;
- COIPOTHUBJICHUE MATEPUAJIOB;
- IPOrpaMMUPOBAHKE U AITOPUTMHUBALINS;
- KOMIUIEKCHOE MOJIETUPOBAHUE C MPUMEHEHHEM METO/Ia KOHEUHBIX 3JIEMEHTOB,
- npumenenne CAE-niporpaMm J1j1g pacuera npoOYHOCTH U3EIHM;
- DJKOHOMHYECKAs TEOpHs U OU3HEC-TIITAHUPOBAHHUE.
B uacmu dhopmupyemoui yuacmuuxamu 00pazo8amenbHulX OMHOULEHUN.
- KOMITBIOTEPHOE MTPOCKTHUPOBAHNE HHCTPYMEHTA U 000pYI0BaHUS;
- aJITOPUTMBI PEUICHUI HeCTaHAAPTHBIX 3a/1a4.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI -144 gaca.

3.1. Buabl yueoHoii padoThl U TPYA0EMKOCTH

n/n Bup y4yeoHoii padoThl Koauuecrso Cemectp 2
4acos
AyIMTOpHBbIE 3aHATHS 72 72
B ToMm uuce:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTHYECKUE 3aHSTUS o4 o4
2.
JIaGopaTopHbIe 3aHATUS - -
CamocrosiTesbHast padoTa 72 72
IIpoMe:kyTouHasi aTTeCTALMSA
JK3aMEH D D
HTroro 144 144

3.2. TemaTnyeckuii NJjaH U3y4eHUs TUCHUNINHBI

Pazmemén B npuiioxkenuu 1 k pabodeii mporpamme.

3.3. Copepxanue pa3aejoB IHCHUIIMHBI

BBeaenue

[Ipenmer, 3anaum U coepkaHue TUCIUTTMHBL. OCHOBHBIE 3TAIbl PA3BUTUS TUCIUTIIIUHBI.
CtpykTypa Kypca, ero MeCTo U poJjib B IMOATOTOBKE OakanaBpa, CBS3b C IPYTUMU IUCIUTUTMHAMU.
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Paznea 1. {udPepenuunanbroe ucuncienue GyHKIuil 0THON nMepeMeHHOM

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncinoBoil Mociaen0BaTeIbHOCTH U €T0
cBoiictBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkuunu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBeiii 1 BTopoii 3aMeuarenbHbie npeaessl. CpaBHeHHE 0ECKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBIINX BETMYNH. DKBUBAICHTHBIC OECKOHEYHO MAaJIble BETMYHUHBL.

Tema 2. HenpepbIBHOCTH (DYHKIIMI B TOUKE U HA IPOMEKYTKE, ToUkH pa3pbiBa (PyHKIHH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KIaCCUPUKALIHSL.

Tema 3. [IpousBognas pynkmuu. ['eomerpuyeckuii 1 PU3NUECKUIA CMBICI TIPOU3BOIHOM.
[TpaBuna quddepeHmupoBanmst ¥ GOPMYIIbI BEIYHCICHUS TPOU3BOIHBIX. Ta0ymIia mporu3BOTHBIX
OCHOBHBIX 3JIEeMEHTapHBIX (YHKIHMI. Brruncienue npou3BoaHbIX GYHKIMM, 3aJaHHBIX pa3iny-
HBIM 00pazom.

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

Tema 4. IlpaBwio Jlonurans. @opmyna Teitnopa. PackpeiTue HeonpeneaeHHOCTEH pas-
JUYHOTO TUMa. Pa3noxeHne 0CHOBHBIX 3JieMeHTapHbIX GyHKIMi o Gopmyne Teinopa. [Tpubnu-
YKEHHBIE BBIUMCIIEHUS C TIOMOIIbIO hopmyIsl Teiopa.

Tema 5. OcHoBHBIE TeopeMbl U HEepeHINATEHOTO UCYUCICHNUS. MOHOTOHHOCTD (PYHK-
1M, SKcTpeMyMbl Heo0XoauMBbIe U TOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH, JIOKQIBHOTO DKCTpe-
myma. MccnenoBanue BHITYKIOCTH rpaduka ¢pyHkiuu. Touku neperuda rpadguka GyHKIHH.

OOmast cxema uccienoBanus GyHKIUU U OcTpoeHus ee rpaduka. CBoiicTBa QyHKIUH,
HENpPEepBIBHBIX Ha oTpe3ke. Haubormbiee u HanMeHblee 3Ha4eHus (QyHKIUU Ha OTPE3Ke.

Paznen 2. lu¢ppepenuunaibHoe ucuuciaeHne GyHKIUil HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIUU HECKOJIBKHMX IEPEMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHA. YacTHbIE
npousBojHble. [TomHblit quddepentman. IIponsBoanbie caoxkHON QYHKIIMN HECKOIBKUX MEpe-
MeHHBIX. YacTHbIe Tpou3BoAHbIE U quddepeHIHalbl BoICIINUX HopsakoB. Teopema IlIBapia.

Tema 2. [IpousBonHas no HanpasneHuro. I'pannent. KacarensHas k kpusoid. Kacarenpnas
IUIOCKOCTh M HOpMaJib K ToBepxHocTH. Popmyna Teinopa. DkcTpeMyM (YHKIUU HECKOJIbKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UnTerpanbHoe ucHuCIeHHE

Tema 1. IlepBooOpa3nas. Teopema cyiiecTBOBaHHs HeoIpeJeleHHOro uHTerpana. He-
OTpeZieNIeHHbI UHTErpall U €ro cBoMcTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JE€MEHTAPHBIX
byHkuuit. MeTo HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeTo bl THTETpUPOBaHHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, TI0JIBEICHUEM 01 3HaK JuddepeH-
uuana. Meroa HHTErpupOBaHUs 10 YaCTSAM.

HuTerpupoBanue pallioOHaIbHBIX Ap0oOel, MHTErpupOBaHNE HEKOTOPHIX BUJOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIHHA.

Tema 2. 3amaun, NIPUBOAIINE K MOHATHIO ONPEISIICHHOTO WHTerpana. OnpenaencHHbIN
UHTEIrPall, €r0 CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTHU. IHTErpas ¢ nepeMeHHbIM IIPEIeIOM UHTE-
rpupoBanus. @opmysna Herotona — Jleiiouuia. 3amMmeHa nepeMeHHON B ONPE/ICIIEHHOM HHTErpae.

[Ipuiio>xkeHns OonpeaesIEeHHOT0 UHTETpajla B TEOMETPUN U MEXAHUKE (BBIUMCIIEHHE TIOLIA-
neit mnockux Guryp, JIMHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO pojia (1o 6ECKOHEYHOMY IpoMe-
KYTKY, OT HEOIpaHUYEHHBIX (PYHKIINI HA KOHEUHOM ITPOMEXKYTKE), UX CBOMCTBA.

Tema 4. 3anauu, NpUBOJAIIME K KPATHBIM UHTErpaiaM. JIBOHHON U TPOWHOW MHTETpasbl,
uX cBoicCTBa. [IpaBuia BIUMCIEHUS JBOMHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKHUX 3aHATHII N0 TUCHUIJINHE
«MaTeMaTHYeCKHH aHAJIN3)



Ne

Tema 3ausaTus

n/n

1 Paznen 1. DiaeMeHTBI MATEMATHYECKOI0 AHAJIN3A.

Yucnosas mocnenoBareabHOCTh. [Ipenen 4uciioBod mociaeaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. ®yukmus. [penen pyakuun. Teopemsl o pene-
nax ¢ynkuuu. [lepBblii 1 BTOpoii 3aMedaTeNIbHbIE TPEAeTIbl.

2 CpaBHeHHEe O€CKOHEYHO MallbIX M 0ECKOHEYHO OOJIBIINX BEJIMYHUH. DKBUBAICHTHBIE Oec-
KOHEYHO MaJIbl€ BEJIMYHHBI.

3 PackpeiTre HeonpeaeneHHOCTeN Pa3InNyHOro TUIA

4 HenpepbIBHOCTS QYHKITNI B TOUKE U Ha TpOMeEXyTKe. OIHOCTOpOHHME TIpeAesbl. Touku
paspsiBa pynkuuu. [lpumepsl pemenus 3agau

S) [TpousBonnas pynkuuu. Ilpasmia nupdepenunpoBanust 1 GOPMYIIbI BEIYUCICHUS MPO-
n3BoHBIX. Texnuka nuddepennupoBanus

6 Huddepenunpoanue o0paTHeIX GYyHKIUH, GYHKIINI, 3aJaHHBIX HEIBHO, TapaMeTpuye-
CKH, JorapupmMuaeckoe audepeHmpoBanne

7 Huddepennman. I'eomerpudeckuii cmbica auddepennuana. [IpousBoansie u nuddepen-
1[MaJIbl BBICHINX NOPsAAKOB. [IprOamkeHHbIe BIYMCIEHUS C TOMOUIBIO T depeHnaios.

8 [IpaBuno Jlonurana. @opmyna Tensopa. PackpbiThe HEONPENEIEHHOCTEN Pa3IuYHOTO
Tumna. Pa3inoeHnsi OCHOBHBIX 3JIEMEHTAPHBIX QYHKIHH 110 Gopmyse MakiiopeHa.

9 [TpubnmxeHHbIe BBIYMCICHUS C TOMOIIBI0 Gpopmyisl Teitnopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccnenoanue GyHKIUN U ocTpoeHue rpaguko. [Ipumeps! (po1omKeHHE)
CamocrositenbHas pabora Nel Ha ceMuHape 110 QyHKIMSIM OAHON EPEMEHHOM

12 | Pa3nen 2. ®yHKIMH HECKOJIbKHX NepeMeHHbIX. JINHUU U TOBEPXHOCTH YpOBHA. YacT-
HBIC TIPOU3BOJIHBIC M JU(PepeHIIra MepBoro NopsIKa.

13 | [omuwii muddepenmman. I[IpousBoansie crnoxuol GyHkuuu. [IponsBomHas GpyHKINH,
3aJJaHHOI HesiBHO. YacTHbIE MPOU3BOIHBIE U UG PEepeHIIHaIbl BHICIIUX NOPSIKoB. Teo-
pema [IBapia.

14 | IlpousBoanas o HanpasjieHuro. [ pagueHt.

15 | OkerpemyM QYHKIIMU HECKOJIBKUX MepeMeHHbIX. HeoOxXoaumbie 1 JOCTaTOYHBIE YCIOBUS
JKCTpEeMyMa.

16 | CamocrosiTenbHast padoTa Ne 2 Ha ceMuHape M0 PYHKIIMSAM HECKOJIbKHX NepeMeH-
HBIX

17 | Pa3gen 3. UnTerpajbHoe HCUHCTIEHHE
ITepBooOpasnas. HeonpeneneHHblit HHTErpal U ero cBOMCTBa. MeToj HeHmOCpeCTBEH-
HOT'O MHTETPUPOBAHMSL.

18 | UnTerpupoBanue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, MO/IBEICHNEM 0] 3HaK Auddepen-
nuana. MeToJ HHTerpupoBaHHUsI 110 YacTsIM

19 | UHTerpupoBaHue parMoHaIbHBIX ApoOei, HHTETPUPOBAHUE HEKOTOPBIX BUIOB HPPALIHO-
HaJIbHBIX (PYHKINH

20 | HTerpripOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | Boruucienue onpeaesneHHbIX HHTerpalioB o gopmyne Heiotona-JleiitOnuna. 3amena me-
pPEMEHHON U MHTETPUPOBAHKE I10 YACTSIM B ONPEACIECHHOM HHTErpae.

22 | IIpunosxeHus ONpeIelIEeHHOr0 HHTErpajia B TeOMETPUM U MeXaHHUKe (BBIYMCIICHUE IJIO0MIa-
neil mnockux Guryp, JUIMHBI KPUBOH).

23 | IIpunoxeHust ONpesie]IeHHOr0 UHTErpaia B TeOMETPHUH U MEXaHUKe (BbIUUCIIEHHE 00be-
MOB, TUTONIA/EH ITOBEPXHOCTH).

24 | HecoOGCTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIA, UX BHIYHMCIICHHUE.
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3ajaun, IpUBOAAIINE K KPAaTHBIM MHTETpaJlaM. BrIuucieHre TBOWHBIX WHTETPAJIOB CBe-
JICHUEM K MOBTOPHBIM. 3aJja4l HA U3MEHEHHUE MOPsIKa HHTETPUPOBAHUS B IBOMHOM HH-
Terpaie

26

I'eomerpuueckue U GU3NIECKUE MPUIIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BEIUUCIIC-
HUS.

27

KoHTpoibHOE TECTHpPOBaHME IO KYpPCY.

=

4. Y4eOHo-MeTOAUYecKOe U HH(pOPMALIMOHHOE 00ecIeyeHue

4.1. HopmatuBubie 10kyMeHTbl 1 [OCTbI

®I'OC 27.03.05. Munosatuka. 2020.

AxaneMHyecKil yueOHBIH IJIaH 1o HampaBiIeHuto noArotoBku: 27.03.05 Muanosatuka. [Ipo-
¢bunb: AngutuBHBIe TexHONOTHU. Popma 00ydyeHus — ounas. 2023.

Vka3 IIpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctparerun Hay4yHO-TEX-
HOJIOTHYECKOro pa3Butust Poccuiickoit deepanum.

[Tpuxa3z MunucrepcTBa o6pazoBanus U Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O06 yrBepxkaenun [lopska mpUMeHeHUs OpraHu3alusIMU, OCYHIECTBISIOMIUMUA 00pa30Ba-
TEBHYIO ICATEITbHOCTD, JIEKTPOHHOTO O0YUICHWS, TUCTAHIITMOHHBIX 00Pa30BaTEIHHBIX TEXHO-
JIOTHH TIPU peaii3aliii 00pa30BaTeIbHbIX IPOTPaMM).

4.2. OcHoBHasi IuTEpaTypa

®uxteHromnsi .M. OcHOBBI MAaTEMaTHYECKOTO aHAIN3a: YUeOHUK JJig BY30B, 15-¢ u3.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIN3a: Y4eOHUK JUIs By30B, 14-¢ u3n.,
ctep. CII0, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc marematnuyeckoro aHanusa. T.1. JluddepennunansHoe u UH-
TerpajibHOe UCUNCIeHUs] QYHKIUN OJHON nepeMeHHOU. Psaapl: YueOHuK [D11eKTpoHHBIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mocksa: @usmaraut, 2015. - 444 c. [Pexum nocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoaHHWTE/IbHAS JIUTEPATypa

[TuckynoB H. C. luddepennmanbHoe u MHTErpajibHOE UCUUCICHUS AJs BTy30B. B 2-X To-
max. M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3y6xoB B.I'., JIsxoBckuii B.A., Maptsinenko A.U., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMaTHKU JJIs TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kpatkuii kypc BbIciieil MaTeMaTuku [DIEeKTpOHHBINH pecypc]: yued. - DIEKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum  pmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]

byrpos f1.C., Hukonbckuit C.M. Briciiast Mmarematrka: ydeOHUK JIJIs1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucurcienue GyHKIUN OJHON U HECKOJIBKUX MepeMeHHBIX. Teopus moss: mMe-
TOJIMYECKHE yKa3aHWs M BapHaHThl pacueTHo-Tpaduueckux padot / boxynos M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Marematnueckuit ananu3. Teopus npenenoB u quddepeHnnanTbHOe HCUNUCICHUE: OCHOBHBIS
MOJIOKEHUS TEOPHH, METOJIMUYECKHE YKa3aHUsl M BapUaHThl pacyeTHO-Tpauueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.
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4.4. JjaexTpoHHBbIE 00pa3oBaTeIbHbIE PeCypChl

[TpoBenenue 3aHATHIA U aTTECTAIIM BO3MOXKHO B IMCTAHLIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
cTeMbI AucTaHIIMOHHOTO 00y4eHus: yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrka» IEKTPOHHBIX 0OpazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pasnenam
POrPaMMBI:.

DJIEMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaIM3a

WuTerpanbHOe HCUNCIICHUE
(GyHKIMH OJTHON epEeMEHHOM
JuddepennmnanbHoe ucUmcIie-
HUE (QYHKIMI HECKOIBKUX I1e-
PEMEHHBIX

JlonOJTHUTETBHBIE TJIABBI MaTe-

MaTH4YCCKOI'O aHaJIM3a

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

Paspaboranusie DOP BKIIOUaIOT TPEHHUPOBOUYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: padoOT B QUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHHUSIMH IIPOPEKTOpa Mo yueOHOU paboTe U/Uii LIEHTPOM YyueOHO-METOAUYECKON pabOTHI.

Ka)K,I[LIfI CTYACHT 06CCHC‘ICH HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM IOOCTYIIOM K BHGKTpOHHOﬁ

6I/I6JII/IOT6K€ MOCKOBCKOT'O ITOJIUTEXA

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/Ie MaTCpuajbl B 9JICKTPOHHOM BHAC, IIPCA-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «l{eHTp MaTeMaTn4ecKoro 00pa3oBaHUsD»

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

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

Ilone3nrie y‘{e6HO-MeT OJNYCCKHUC U I/IH(I)OpMaI_II/IOHHLIe MaTepHraJbl IPCACTABIICHBI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

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

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

4.5. JIMueH3u0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe IPOorpaMMHoOe
o0ecneueHue

Ne| HammenoBanue | Pazpabotuuk [10 | loctymuocts (u- | Ccpiika Ha Equnbiii peectp
(mpaBooOana- LIEH3UOHHOE, CBO- | POCCHMCKUX MpOrpamMm s
TEJb) 601HO pacrnpo- OBM u BJ] (npu Hanuumm)
CTPaHIEMOE)
1 | Astra Linux | OO0 JInnensnoHHoe https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase id=9433
TEXHOJIOI'M" 75



https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
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

4.6. CoBpemMeHHbIe IpodeccHoOHATbHBIE 0a3bl JAHHBIX U HH(pOPMALMOH-
Hble CIIPABOYHbIE CHCTEMBI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHUA NUCHUIIJIMHBI:

HaumeHoBaHue Cchblika Ha pecypce HocTynHocTh

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

Hocrtynna B cetn UH-
TepHeT 0e3 orpanuye-
HUH

https://stackoverflow.co

Stack Overflow
m/

Nudopmannonnsie pecypebl Cetn

KoncybratlLoc http:// www.consultant.ru | loctymto

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JoctymHo
JIapTOB BHICHIETO 00pa30BaHUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetu MH-
TepHeT 0e3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | locrynna B cetu UH-
ru/ TepHeT 0e3 orpaHuye-

HUM

IIpogdeccnonanbubie 6a3b1 JAHHBIX

ba3a qaHHBIX HAy4YHOMW AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOI OnbIMoTeKn

(eLIBRARY.RU)

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

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevYeHne U CIUIIIUHbI

MarepuanbHO — TeXHUYECKast 0a3a yHUBEpCUTETa 00eCTIeYMBAET IPOBEICHUE BCEX BHUJIOB
3aHATHUH, IPETYyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JEHCTBYIOIIUM CAaHUTAPHBIM U
POTHBOIIOKAPHBIM TIPABUIIaM M HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHbIe ayTuTOpUN 13 001Iero GoHaa YHUBEPCUTETA.
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[Tpu HEOOXOIMMOCTH /17151 POBECHNUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHIA UCTIONb3Y-
I0TCSI KOMIIBIOTEPHBIC KIaCChl YHUBEPCUTETA.

6. MeTozmqecmle PEKOMEHIAIUNA

6.1. METOI(I/I‘{eCKI/Ie PEKOMEHAALINN NJIA IIpenoaaBaTe sl
IO OpraHu3anuu oﬁyqennﬂ

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHKUE CTYI€HTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YaeMbIi UMU MaTepual He TpeOyeT KaKoh-Tr00 CIeHaTbHON (JIOTIOTHATEIHHOW) TOATOTOBKU U
BIIOJIHE MOKET OBITh YCIEIIHO U3y4Y€H, €CIIU CTYACHTHI OyAyT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSATH JOMAIITHHE 3aJaHHsI ¥ TTOJIb30BaThCS (IMIPH HEOOXOIMMOCTH ) CUCTEMOMH MJIAHOBBIX KOH-
CyJIbTAllMi B T€YEHUE KAKIOro cemecTpa. Bomlenamme B Kypc MaraHaliu3a pasJieibl SBISIOTCA
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIIUPOKOE pac-
MIPOCTPAHEHHUE ISl PEIICHHS PAa3HOTO PoJia 3a7a4 BHYTPU CaMOM MaT€MAaTUKHU U MPUKIIAJHBIX 3a-
nad. FIX ocBOeHHE MOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCBMEHHYIO PeYb, YCIENIHO MPUMEHITh HAKOIJICHHbIE 3HAHUS B PO ECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHSITUIH PEeKOMEHOBATh CTYAEHTaM OCHOBHYIO M JOTIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIMCOK BOIPOCOB JI OATOTOBKH K K3aAMEHY.

Ha nepBomM 3aHATHH IO JUCHUILTHHE ClieAyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJE B (popMax TEKyIIeH 1 MPOMEKYTOTHON aTTECTAIMIA 1O TUCIUIUINHE, CPOKAX UX TIPO-
BEJICHUS, YCIOBUAX JOMYCKA K IPOMEKYTOUYHOM aTTeCTallMH, IPUMEHSAEMbBIX BUIAX MPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TeOpeTHUECKOro marepuaia JOJIKHO COMPOBOXKIATHCS WIUIIOCTPATHBHBIMU
pUMepamMu, TIIATEIbHO OTOOPAHHBIMU MPenoaBaTeNeM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKU TIPY PEIIEHUH 3a/1a41 HE OTBJIEKAIU OT IJIaBHOT'O: OCMBICIICHUS UJEU U CYTH MPUMEHS-
eMbIX MeToJ10B. CiefyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTUYECKOTO TPUMEHEHUSI PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUU U PopMyIL.

[IpakTuueckue 3aHATHS JODKHBI ObITh OPTaHM30BAHBI MPEMOIaBATEIeM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCH BpeMsl Ha MEPHOINYECKOE BHITIOJIHEHHE CTYJCHTAMU HEOOJIBIIION CaMOCTOSI-
TeIbHOU pabOTHI B ayAUTOPHH JIJISl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenomaBatensb, Beymuii MpaKTUYECKUE 3aHATHS, TOJDKEH COTIIAaCOBBIBATh Y4EOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIONIb30BATh EAMHYIO CUCTEMY 0003HAYCHHIA.

[IpenogaBatento ciaenyeT 100MBATHCS CUCTEMATHUYECKONM HEMPEPBIBHOM pabOThI CTY/AEH-
TOB B TEYCHHE CEMECTPA, HEOOXOAMMO BHISBIISATH CHIIBHBIX CTY/IEHTOB U MIPHUBIIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT0 poja OJIMMIINAJaX U KOHKYpCax.

CTyaeHT NOKEeH OIIyllaTh 3aMHTEPECOBAHHOCTH MPENoAaBaTeNs B JOCTUKEHUN KOHEU-
HOTO pe3yJibTaTa: B MPUOOpPETEHWH OOYJArONIUMHUCS TPOYHBIX 3HAHWUW, YMEHUM WU BIAJCHUS
HAKOIUICHHOH MH(OopMaImeli Ui pelieHus 3a/1a4 B podeccuoHaIbHOMN 1eTeTbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATUH U aTTeCTallMii BO3MOXKHO B JUCTAHIIMOHHOM (opmMare ¢ IpuMeHe-
HHEM CHCTEMBI TUCTAHIIMOHHOTO 00ydeHus yuuepcutera (CO-LMS) Ha ocHOBe paspaboTaH-
HBIX Kadenpoit «MaTemaTuka» 3JIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (JOP) o Bcem pasze-
JaMm mporpammsl (cM. 1. 4.4).

[Topsimok npoBezieHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
PaCIOpSDKEHUSIMU TIPOPEKTOpa Mo yueOHON paboTe W/WiM IEHTPOM Y4eOHO-METOIUYECKON pa-
OOTBHI.
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6.2. MeToauyeckue yKazaHus sl 00yYAIOIIUXCS 10 OCBOEHUIO
AUCHUTTHHBI

Pazgea 1: nudppepenunanbHoe ucuncienne GyHKuuil 0HOM MepeMeHHO

[Tpu u3yuenun quddepeHnnaIbHOro HCUncIeHus GyHKINN 0HOM TepeMeHHOM oOpaTHuTe
BHUMaHUE Ha MOHATHE Mpeena GyHKIUU B TOYKE U METOAbI ero Berurcienus. [penen — ogHo u3
OCHOBHBIX TOHSATHH MaTeMaTW4yeckoro aHanusa. Ilpu BbIYMCIEHUU MpenesioB (GYHKIMHM HAJO,

0 o
TIpeX/Ie BCEro, BBIACHHTH XapaKTep HeompeeneHHocTd | —, —, 0-00,00—00, 1% |. Uro6sl
o0
OBJIA/IETh TEXHUKOM PEIICHUs 3a/1a4 Ha BBIYUCICHUE MIPEESIOB, HA0 3HATH JIBA 3aMEYaTEIbHbIX
npenena, TabauIly S5KBUBAJICHTHBIX OECKOHEUHO MaJIbIX, MpaBuiIo Jlonurans, pa3au4Hble IPUEMbl
PACKPBITUSI HEOTIPENICIIEHHOCTEH B 3aBUCUMOCTH OT BHUJA (DYHKIMU U PEIIUTH TOCTATOYHO OO0JIb-
10€ KOJIMYECTBO 3a/1ad.

[Ipu w3ydeHuWH TeM, IMOCBSIICHHBIX MPOW3BOAHONW W nuddepennmany GyHKIUH, HATO
OCMBICJIUTh UX T€OMETPUUYECKUIN CMBICII, TOHUMATh pa3iuine Mex 1y HuMu (auddepeHmuan - 3To
TJIaBHAS JIMHEWHAS 9acTh npupameHus GyHkiun). TBepo 3HaTh (Kak Ta0IuIy yMHOKEHUs) Gop-
MyJbel quddepeHIpOBaHUS OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMHA U npaBuia nuddepeHmpona-
HUs (BCE, KOHEYHO, HO OCOOCHHO TpaBmII0 TU((HEepSHIIMPOBAHUS CIIOKHOW (PYHKIINN).

OOpatuTe BHUMaHUE TaKke Ha ocoOeHHOCTH auddepeHurpoBanus GyHKIINI, 3a1aHHBIX
B HESIBHOU (popMe, mapaMeTpuiecKu, Ha mpueM Jorapudmudeckoro nuddepeHmpoBanusl.

CrnenyeT 4eTKo 3HaTh U YMETh IPUMEHSATDH aJITOPUTM UCCIIEOBaHUS (PYHKIMMA U TOCTPOE-
HUS TpaUKOB: ONpeIeTICHNE TOUEK pa3phiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTH-
KaJIbHOW, HAKIIOHHOH, TOPU30HTAIBHOMN ), HEOOXOAUMBIE U TOCTATOUHbIE YCIOBHUSI MOHOTOHHOCTHU
(GyHKINH, CYyIIECTBOBAHUS JIOKATBHOTO KCTPEMyMa, MIPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKLIMU ¥ TOUeK neperunoa.

Paznen 2: nudpepennnanbHoe necuucieHue GyHKIUI HECKOJIbKHX NepeMeHHbIX

[Tpu n3ydeHnn JaHHOTO pa3jieia 00paTUTe BHUMaHUE HA TO, YTO (DYHKIUS ABYX MTEPEMCH-
HBIX UMEET HATJISIIHBIN T€OMETPUUYECKUN CMBICIT — 3TO IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMbICIUTh TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJIHOTO A depeHinana u 0cCoOeH-
HOCTb WX BBIYMCIICHHS, OBIQ/IETh TEXHUKOW BBIUMCICHUS MPOU3BOAHBIX OT CIOXHON (DYHKIIUU

HECKOIBKHX TepeMeHHbIX. CrieryeT o6paTHTh BHUMAHUE Ha T0, uto misa ¢pynxmun Z = Z(X, Y)

CMEIIaHHBIE YaCTHBIE MPOU3BO/IHBIE BTOPOTO MOPSIKA PABHBI MEXKTY COOOM:

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

Jlig GyHKIIUY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS! (PYHKIIMH B TPOU3BOJIHLHOM
HalpaBJICHUU XapaKTepU3yeTCcsl MPOM3BOIHON 110 HANpPaBJIEHUIO, @ HAMOOJbINAsk CKOPOCTh U3Me-
HeHus QYHKIMK OyJeT B HalpaBJIE€HUN BEKTOpa I'PaiueHTa.

Crenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBUS CY-
[IECTBOBAHUS IKCTpEMyMa (QYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

Paznen 3: nHTErpajibHOE HCHHCIEHHE
B uHTEerpasbHOM MCUMCIEHHM pellaeTcs 3ajgada, 0OpaTHOM TOHM, KoTopas paccMaTpHuBa-

nach B Ju¢depeHIaTbHOM HCUMCICHUN : HE00X0AMMO HAalUTH JJisl TaHHOU (pyHKUIMN f (X) TaKyro

(byHKLMIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHa 3a7aHHON. MIHTEerpupoBanue GpyHKIui — 10-
CTaTOYHO CJIOKHBIN pa3Jiesl MaTeMaTUKH, OBJIa/I€Th KOTOPHIM MOXHO TOJIBKO, €CJIM CTY/IEHT «BO3b-
MET» JI0CTaTOYHO OO0JIBIIOE KOJTUYECTBO HHTETPAIOB PAa3HOTO TUIIA.
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Hano tBepao 3HaTh TaOaMIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (PYHKIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBAHHUS (3aMEHa IIEPEMEHHOM, OJIBEACHUE O] 3HAK JU(depeHnuana, -
TETPUPOBAHUE IO YACTSIM, IPUEMBI BHIYHUCIICHUS HHTETPAJIOB OT PAllMOHAIBHBIX APOOEH, OT pas-
HOT'O THIIa TPUTOHOMETPUYECKUX (PYHKLUH).

Hano ocMbIcaIuTh €IMHCTBO ITOAXO0AA K IOCTPOCHHUIO ONPEEICHHBIX, KPaTHBIX, KPUBOJIU-
HENHBIX, IIOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOECHUE HEKOTOPOM MHTETPAJILHOM CYMMBI M IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh T€OMETPUUYECKHUI CMBICIT U OCHOBHYIO ()OPMYITy BBIUMCIEHHS ONPEIECICHHBIX UHTE-
rpanoB — Gpopmyny Hetorona — Jleiibnuna, reomerpuueckue U pu3nuecKue MpuiIokKeHUs orpee-
JIEHHBIX M KPAaTHBIX MHTErPaJioB, YMETh HAXOJUTh IUIOIIAb INIOCKON (UIYpHl, JJIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OoH OLIEHOYHBIX CPEACTB

@DOH/T OLICHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOUAET
pa3aensl:

1. MeToapl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB O0YICHHUS.
2. lllkana v KpUTEPHUH OLICHUBAHUS PE3YJIbTaTOB OOyUYEHUSI.
3. OueHoYHBIE CPEJICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexyTouyHasi aTTecTalus.
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Ilpunoycenue 1

TemMaTrnyeckuil IVIAH JUCUMILIMHBI «MaTeMaTHYeCKHHA aHAJIN3» 110 HANIPABJICHUIO MOAT0TOBKH
27.03.05 «AHHOBaTHKA»
Hpopuiab «ANTUTHBHBIC TEXHOJIOT MU

(baxanaBp)

dopMma 00yyeHHUs - OUHAS
I'ox Hadopa 2023/2024

Buabi yueOHoli padorsl,

Buasbl camocrosiTesibHOM pa- ®opmBbI
BKJIIOYAsl CAMOCTOSITEIbHY IO GOThI
< padoTy CTyIeHTOB arrectas
Ne % g B ’ CryaenTos nuu
o Pa3gen 2 % § M TPYA0EMKOCTH B 4acax
%]
@ = 8 Pe-
J | II/C | JIa6 | CPC | KCP | K.P. | K.ILI. | PTP | ¢pe- | K/p | D 3
par
Bropoi cemecTp
Pazgen 1. udPepenuunanbnoe uc-
yuciaeHue GyHKUHUi 0XHOM epeMeH-
HOM. YunciioBas 1ocie10BaTeIbHOCTb.
[Tpenen uncinoBoil MOCIEI0BATEILHOCTH
11 2 1 2 2 4 +

U ero cBorcTsa. [IpaBuna npeneasHOro
nepexoaa. ®ynuxuus. [Ipenen pynkuuu.
Teopemsl o npenenax GyHKIUU.

Beiiaya 3agannii PI'P Ne 1 no mare-

MAaTHYC€CKOMY aHAJIN3YV.
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1.2

IlepBbIil 1 BTOPOHN 3aMedaTesIbHbIC IIpe-
nenbl. beckoHeuHo Maible 1 OECKOHEUHO
0oJbIIME BEIMYMHBI. OKBUBAJICHTHBIE
0OECKOHEYHO Mallble BEIMUYMHBL. Packpbl-
THE HEOIIPENEICHHOCTEN PA3HOTO THIIA.

1.3

HenpepsiBHOCTh (hyHKIHIA B TOYKE U HA
npoMexyTke. OTHOCTOPOHHUE IIPEIEIBI.
Touku pa3pbiBa GyHKINH, UX KITaCCUPH-
KaLlHsl.

1.4

[TpousBognas ¢yukuuu. ['eomerpuye-
CKUU 1 MEXaHUYECKUI CMBICT TPOU3BO/I-
Hoit. IlpaBuna nuddepeHupoBaHus u
bopMyIbl BBIYHCICHUS TPOU3BOHBIX.
Tabnua MpoU3BOAHBIX OCHOBHBIX dJie-
MeHTapHbIX (yHKuui. Texunuka nudde-
PEHIIMPOBAHUS

1.5

Huddepennman. [Iponssoansie u aud-
(depeHIManBl BHICIINX MOPSAKOB. [Ipu-
ONVDKCHHBIC BBIYUCICHUS C TOMOIIBIO
JudepeHImaios.

1.6

IIpasuno Jlonurans. @opmyna Teinopa.
Pa3nojkeHnss OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuit mo dopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBIYMCICHUS C IMOMOILBIO
dbopmysl Teinopa.

1.7

OcHoBHble Teopembl U depeHIanb-
HOTO  ucYHCIeHUs. MOHOTOHHOCTh
byHk1MK, 3KcTpeMymbl. HeoOxonumeie
U IOCTaTOYHbIE YCIOBHSI MOHOTOHHOCTH,
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JOKaJbHOTO JKcTpemyMma. Mccnenosa-
HUE BBITYKJIOCTH Trpaduka QYyHKIUH.
Touku neperuoa.

1.8

OO6mast cxema ucciefoBaHus QyHKIMH |
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKUIMH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonpiiee 1 HauMeHblliee 3HAYCHHS
(GyHKINU Ha OTpE3Ke.
CamocrositesibHasi padora Nel Ha ce-
MHHape 1o (YHKUMAM OJHOH mepe-
MEHHOM

1.9

Pa3znen 2. ®DyHKuus HECKOJIbLKUX Iie-
pemMenHbIX. [Ipenen U HENMPEepbIBHOCTD.
OCHOBHBIE  CBOWCTBAa  HEMPEPBHIBHBIX
¢dbyukuuii. YactHeie npousBoansie. [1o-
HbIH U depennnan.

Boiaaua 3aganamii PI'P Ne 2 mo ¢pyHk-
LMSIM HECKOJIbKHUX NepeMeHHbIX

1.10

[Ipou3BoaHbIe CIOKHONW (YHKIHUHU HE-
CKOJIbKMX TepeMeHHBIX. YacTHble mpo-
U3BOJHBIE U NU(pdepeHanbl BbICIINX
nopsinkoB. Teopema IIlBapna. Ilpowus-
BOJIHAs 10 HaNpasieHUIo. ['pagueHt.

10

1.11

OkcTpeMyM (QYHKIMN HECKOJIBKUX Mepe-
MeHHbIX. Heo0XoanMble U 1ocTaTOUYHbIE
YCIIOBHS SKCTPEMyMa.
CamocrosiTeibHasi padora Ne2 Ha ce-
MHHape MO0 (QYHKIUAM HECKOJbKHMX
nepeMeHHBbIX

11

1.12

Pa3znea 3. UnTerpajibHoe HCUMC/IEHHE

12
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[TepBooOpaznas. HeonpeneneHnublii uH-
Terpajl u ero cBovcrpa. Tabnuua uHTe-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. MeToa HEmnocpenCcTBEHHOTO
MHTETPUPOBAHUSL.

Boiiaua 3aganuii PI'P Ne 3 no unTe-
rpajibHOMY HCUYHMCJIEHUIO

1.13

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
NePEeMEHHOM, TMO/ABEACHHEM O]l 3HaK
muddepernmana. MeToq MHTErpUpoBa-
HUSI 110 9aCTIM

13

1.14

WuTerpupoBanue paruoHaIbHBIX JPO-
Ocil MHTErpUPOBAHUE HEKOTOPHIX BH/IOB
UPPAIMOHATIBHBIX W TPUTOHOMETpHYE-
CKUX (YHKIIHI.

14

1.15

3amauun, TPUBOASIINUE K MOHITHIO OTIpe-
JieneHHoro uHTerpaina. CoiicTBa orpe-
JeneHHoro uHrerpana. @opmyna Hero-
toHa-JIeiiOHMITa. 3aMeHa TIEpeMEHHOMN U
WHTETPUPOBAHUE IO YACTSIM B OMpeJe-
JIEHHOM MHTErpase

15

1.16

[IpunokeHus oONpeAeNeHHOro HHTe-
rpajia B TeOMETPUH U MEXaHUKe (BbIUHKC-
JeHWe IUloImaged IUIoCKUX  uryp,
JUIMHBI KPUBOH, 00BEMOB, TUIOIIAAEH MO-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpaibl MEPBOTO H
BTOPOTO POJa, NX CBOMCTBA.

17

1.18

3ajauu, NpUBOAAIINE K KPATHBIM MHTE-
rpajaM. JIBOWHOM U TpPOHHOM HHTE-
rpaJibl, X CBOMCTBa. Beruncienue qBom-

18
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HBIX MHTErpajloB CBEACHUEM K IIOBTOP-
HbIM. ['eomerpuueckue u ¢uznyeckue
IIPUIIOXKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJbHOE TecTHPOBAHHE

®opma aTTecTAllMU

19-21

Bcero 4acoB o JUCHUILINHE

18

54

72

PI'P

caM.
pao.
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue noarotosku: 27.03.05 «MHHOBaTHKAY
[Tpoduns: «AIAUTHUBHBIC TEXHOJIOTHUI
®opma o0yyeHHs — OuHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH POrpaMMOoii
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. llIxajsa 1 KPUTEPUH OLIEHUBAHUSI Pe3yJIbTATOB 00y4YeHUA
®opma NPOMeKYTOYHOM aTTECTALMHU: IK3AMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJTHEHUSI BCEX BUJIOB yueOHOU paboThI, MPEyCMOTPEHHBIX Y4EOHBIM IIJIaHOM 110 TaHHOM AUCIIH-
IUIMHE, NP 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYILErOo KOHTPOJS YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTEeNeHN JOCTHXKEHUS 00Yy4arolUMUCA MIaHUPYEMBIX Pe3yIbTaTOB OOY4YEHHUS I10
JUCIIUIIMHE MPOBOJUTCS MPENoiaBaTesIeM, BeAYIIUM 3aHITHUS 10 AUCLUITIMHE METOJIOM SKCIIEepT-
HOM oueHkH. Ilo uToram mpoMexyTouHOM aTTecTalluy MO JAUCHUIUIMHE BBICTABISETCS OIIEHKA «OT-
JIMYHOY, «XOPOILO0Y», «yIAOBIETBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIBHO.

Ixana oueHUBaAHUA Onucanue

BeimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalliH, NPEIyCMOTPEHHBIE
porpaMMoi JuctUIuInHbl. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpH IMEepeHOoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTalllu, NPeIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

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

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB IT0KA3aTEJISIM, [IPUBEICHHBIM B
Tabynuax, onepupyeT NpuoOPETEHHbIMU 3HAHUSMH, YMEHUIMH,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepxKaTbes rpyOble omuOKu. [l HoaydeHus MpaBUIbHOIO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbInosnHEHBI 00s13aTeIbHBbIC YCJOBHSI NOATOTOBKH CTY-
JAEHTA K INPOME:KYTOYHOM aTTeCTAalluH, NPEIyCMOTPEHHBIE
nporpammoit aucuuriniel, UM cTryneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInIaX, JOMYCKAIOTCS 3HAUNTENIbHbIE OIINOKH, IPOSIBIISIETCS
OTCYTCTBHME 3HAHUM, YMEHUH, HABBIKOB II0 POy IOKa3aTeNei,
CTYIEHT UCHBITBIBACT 3HAYUTEIIbHBIE 3aTPYIHEHUS IIPU OIEpH-
pPOBaHUU 3HAHUSIMHU U YMEHUSIMU.

3. OueHoO4YHBIE CPeCTBA

/i

HaunmenoBauue
OIIEHOYHOTO Cpe-
CTBa

[IpencraBnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakTepucTuKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIS pelIeHus 3a7a4
OIPEACIEHHOrO0 THMA IO TEME WU pas3-

Temy

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

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIE 3HAHUSA 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IUIMHE B LIEJTIOM.

KoMmmnekr 3aganwmii
JUIS BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcerHblit onpoc co-

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

Bompocsl o

CKUX 3aJIaHUM.

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

OHGHO‘-IHBIG Cp€aAcCTBA TCKYILIETO KOHTPOJIA YCIIEBACMOCTH BKIIHOYAKOT KOHTPOJIBHBIC BOIIPOCHI

3.1. Tekymuii KOHTPOJIb

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

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

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

Brruncnenue npon3BoAHbIX (QYHKIIMH.

UccnenoBanue GpyHKIIUH, TOCTPOECHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

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

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copepxxaHue 1 dTanbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

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

KoMmiekr 3amannid

JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u augdepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:

”m(Z—r1)2—(1+r1)2 lim Jn+2-38n*+3

e (1+n) —(2-n)’’ > 4n+54n

2 n®
Iim(zn +3j ) Iimn(\/n2+1—n), "m(n—loja””.

2
n-o| 2n° +1 n—oo B
i 2x% +11x +15 o 4Ax?
im —————. im ——.
x—>-3 X+3 x=0 sin < 3
2t _gnt . sin3x . otg7x
— lim—— lim (1-3x)
nse 302 4 g0 X019 _ X X—+0

0, Xx<—x
2. UccnenoBarh Ha HEMPEPHIBHOCTD M BHIIOJIHHUTE YEPTEK: Y =<SINX, —7 <X <0

7, X=0

3. Haiitu npou3BoHyIO (QyHKIHU:

3 2
y:2(3x +4x _X_Z)_ y = Inarcsiny/1-e*.
1541+ x

tgx —ctg x X_3t2+1
u_ 3t8

2 9
=sin| —+t |.

y =arctg

yzﬂ y:arctgz;+sinln2x
3sin(12x+1) 1-2x
y:arctg3ln£ 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.

1
5. TIpoBeCTH MONHOE UCCNER0BaHKE U OCTpouTh rpaduk f (X) =X+ =
X
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

1. HaiiTn yacTHBIE IPOM3BOIHBIE BTOPOTO MOPSA/IKA, yOSIUTBCSA, UTO Zy =2y | Z =

2

2. Haiitu rpamuent ¢yakiun z = f(X,y) Brouke My(X,,Y,): 2= yT , M,(4,6).
X

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

HNurerpupoBanue
Boruuciaurnb HEOIPEACICHHBIC HHTEIPaJibl
dx —x X X
[———, [x-27dx, _f(x +1)e dx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
X+18 in3
X X X+1 sin® x
e | dx, Xk, [ X,
X*—6x+18 ~X*+6X+5 (x—6)(x+2) x*+3 cos’ X
Beruucaurhb OINPEaCJCHHBIC HHTEI'PAJIbI
Tasinzxcosxdx, - f[x-Derdx, [
sin © x cos xdx, , x—1)e*dx,
0 01+ 3X 0 1x\/7+lnx
6 2 1+ x° -4 dx 1x? 4+ 2x
dx, —_—, ———dx,
{1+«/3x 2’ Jz arctgx {(C’>x+5)2 g x*+1
J3 3 2 7.6 1 X
jx—dx, [v4-x%dx, I3sin2xcosxdx, J.d—
0 1+ X2 0 0 0'\/1+3X
1 3
dx
(x—=1e*dx, _—
z[ '!- XA/ 7 +1In x
Heco0cTBeHHbIE MHTETPaJIbI
1. YKaxche, KaKoH 13 HCCOGCTBCHHBIX HUHTCTPAJIOB SABJISACTCA CXOOAIIUMCSH
j\/_ dx, x’ \/_ dx.
1
dx
2. BEIUMCIUTE UHTET pall, YCTaHOBUTD €ro CXOANUMOCTb UJIN paCXOAUMOCTb .[ 1
Zel4 X2

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

a dx
4. BBIYHCIIUTh HECOOCTBEHHBII HHTETPal |——, YCTAHOBUTH €r0 CXOUMOCTD M
0

pPacxoauMoOCTb.

X2 +3y?

Xy
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& dx

5. BBI‘II/ICJ'II/ITI) HeCO6CTBeHHbIﬁ I/IHTel"paJ'I 5 YCTaHOBI/ITB €ro CXoauMoOCTh UJjIn
1
PacxoauMOCTb.
T odx
6. BBI‘-II/ICJ'II/ITL I/IHTCI‘paJI, yCTaHOBI/ITB €ro CXOANMOCTb UJIN paCXOI[I/IMOCTB -[1 2
+ X
—00

o0
7. BBIYHCIUTD UHTETPAJ, yCTAHOBUTH €TO CXOAUMOCTD MIIA PACXOAUMOCTD J.In xadx
1

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

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJie

6—x 2—

a. .Z[dx j f(x,y)dy, b. jdy jyf (X, y)dx.
0 2x 0 Jy

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

3. Berancnuth
” (12x2y2 +16x3y3)dxdy;
D
D: x=1 y=x? y=-x.
4. Beraucnuth
[[(x* + y)dxdy, D — MHOMeCTBO TOUEK MIIOCKOCTH, OrpaHUIEHHOE JTHHUAMHU

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

5. Haiitu mutomaaps ¢purypsl, orpaHu4eHHON JAHHBIMU JINHUSMU
y=3/x, y=4e*, y=3, y=4.
6. Haiitn tuiomaas GUrypsl, OrpaHHYeHHON IMHISIME Y = X, Y =—X+ 2

8. Haiitu 00bem Terna, moxydeHHoro BpamienneM Bokpyr ocu OY (urypsl, orpaHU4eHHON JTMHU-
s Y=Xx°, y=1 x=0.

9. Haiitu o0bem Tena, moay4eHHOro BpamieHneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHO# JTHHU-
s Y=X°, Yy =X.

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. Noctpoutsb rpaduk: y = 3C0S 2X
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2. Hantn npegensl:

_ 2 2 _ 32
" Iim(5 n)2+(5+n)2 2)Iim1 c2032x . X —xT—x-2
"= (5-n) —(5+n) x>0 @2¢ _q X2 X° —

—

7 rz
g lim X —x1 5) |im(mj 6) Iim(x—\/xz—x+1)

X2 In(x—l) x>0 1+ XCOS X x—>00

-X, X<0

3. WccnepoBaTtb Ha HENPEPBIBHOCTb M BbIMOHUTL YEpTeX: Y = x*, 0<x<2

3, X>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
X
a) y:arct93InL 6) yz(\&)
X+2
¥
B) SiN(X—2y)+—=7x r) x=e"'cost, y=e'cost
. . (1 1
2. Haitn lim| ——
x>= X arctgx
, 1
3. MpoBecTn nosiHoe uccaenoBaHue v noctpoutb rpadpuk | (X) =X"+—.
X
Bapuanr.
ou
Nel. BeruncnuTh NpOU3BOAHYIO 110 HAIIPABIEHUIO 8_ Y HAWUTH MOAYJIb BEKTOPA I'PAJIUEHTA ISt
S
X 3
bynakun U = 2xy +—+ 17" B TOUKE A(6;9; 1) B HalpaBJICHUH, COCTABIISIOIIEM C OCIMHU KOOP-
Jy
3 6 T
nuHat yrisl COSa :?, COS,BZ?, ]/<§.

Ne2. Mecnenoath Ha sketpemym bynkumio Z = Xy(1— 4x% —4y) 5.
Ne3. z=In(y—x*), x=+sint, y=cost. Haittu %

Bapuant

Boiuucaumoe:
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16 dx 2
1. 2. | (2x+1)-In xdx .
= [t
3x* -4 sin® 3x 2x—1
3. | =—dx. 4, | ——dx. 5. | ————dx.
Jx2+4x g '[cosz3x g J.w/4_2x_x2 *
l. Breraucnute I/IHTeraJ'H)I:
J;xe_x dx . J. \/m

MN306pa3nTb 061aCTb MHTErPUPOBAHMA U U3MEHUTbL NOPALOK MHTErPUPOBAHMA B MOBTOPHOM UHTErpase
V25-x?
j dx j Fxy)dy.

Bblumcante naowasab GUrypbl, OrpaHUYEHHOW MHUAMM
2
y=2-x", y=x
BapuaHT 3aAaHui1 TPEHUPOBOYHOTO TecTa.

3apaum

arcctg/x

luactb1l. y=sininx, y',y"—? 2. y=—-"-—,dy-? 3. y=3x*+xe*,%,=2/1x=0,1, Jy—?

4. HaTn Npon3BOAHYtO y;:

a) y= stin“ X—3 6) y= Xret7x
X

y
X

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

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

2X
6. HaiiTn nHTepBasibl MOHOTOHHOCTM Y = —.
X

3
X
7. Halttv Hanbonbluee, HaMeHbLee 3HadeHne dpyHKummn | (X) 23—16X Ha oTpeske [—5;1] .

1
8. MNocTpounTb KacaTenbHyto K rpaduKky GyHKLMU f (X) =3arccos x* s Touke X = E .

2 yactb 9. Hantu npegensi:

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

2 —
2 2 tg2x X +2x-3 2) lim 1g95x
—-(1-n)

3) lim >
+6X x—>7 tg?)X

1) lim
x>-3 x> 45X

"> (2+n)

3 yacTtb

26



0, x<-rx

10. MccnenosaTh Ha HENPEPBLIBHOCTb M BbIMOAHUTL YepTexk: Y =<3SINX, — 7 <X<0.

7z, X=0
XS
11. NMpoBecT1 NoAHOe UccaeaoBaHMe U NOCTPOUTb rpadumK f(x): T4
X —
KonTposabHbie padoThl (IpuMepbI)
BapuaHTt
1. Noctpoutsb rpaduk: Yy = 3C0S 2X
2. Haiitn npegenbl:
2 2 3_ 2
_(5-n)"+(5+n) . 1-c0s2x XX —x=2
1) lim 5 5 2)1i —a 3) lim—; 5
"= (5-n)"—(5+n) =0 g™ 1 -2 X3 —2X% + X —2

7 rz
g) lim X=Xt 5) |im(mj 6) Iim(x—\/xz—x+1)

X2 In(x—l) x>0\ 1+ XCOS X

-X, X<0

3. WccnenoBaTh Ha HENPEPBIBHOCTL U BLIMOAHUTL YepTex: Y =< X2, 0< X < 2

3, x>2
BapuaHr
1. HaifT npousBoaHyo Y,
a) y:arctg13Inﬁ 6) yz(\&)
X+2
. X -t t
B) SiN(X—2y)+—=7x r) x=e"' cost, y=e' cost
y

e (1 1
2. Haittn lim| =—
x>\ X arctgx
, 1

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

Bapmuanr.
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Nel. BeruncnauTs Npou3BOAHYIO IO HAIIPABJIEHUIO —— W HAWUTH MOAYJb BEKTOpA I'pajiueHTa AJIs

0S

y

X
dyaknun U = 2Xy + T +7° B Touke A(6;9;1) B HanpaBieHnH, COCTABIIAIOMIEM € OCSIMH KOOP-

cosﬂzg, y<£.

quHat yriiel COSor =
7 2

\lloo

Ne2. icenenoBats Ha skctpeMyM ynkmuto Z = Xy(1— 4x* - 4y) -5.

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

Bapuanr

Boiuucanumobo:

2
2. I(2x+1) In xdx .
1
x° —4 sin® 3x 2x -1
3. 4, dx. 5. | ————dkx.
J.x +4x J‘cosz3x g J.w/4_2x_x2 ’

1. BbUKUCAUTD UHTETPABL:
400

_[ xe™ dx . I m

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

0 V25-x2
[ 1 Gy,
-4 0

BbluMcanMTe naowagb ¢urypbl, OrpaHUYEHHON SIMHUAMMU

y=2-x7, y=x.

BapuaHT 3a4aHKi1 TPEHMPOBOYHOrO TecTa.

3apgaum

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

4. Hai'Tn Npon3BOAHYIO y;:

a) y= stin“ X—3 6) y= et 7x
X

y
X

B) ¥ + = =cos3x r) Xx=cost+sint, y =sint—tcost
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5. Uccneposatb Ha akcTpemym | (X) = (X —3)2 (X—S) .

2x
. €
6. Hantun nHTEPBA/ZIbl MOHOTOHHOCTU y =—.
X

X3

7. Haiitn Hanbonbliee, HanmeHbluee 3HaveHne GpyHkumum | (X) = €—16X Ha oTpeske [—5;1] .

1
8. MocTpouTb KacaTenbHyto K rpadpury dyHkumm f (X) =3arccos X B Touke X = E .

2 yactb 9. Hantu npegensl:

2
—(2+n 2 -
lim G =) 1926y XX g5
N (94 —(1—n x>0 @ x>-3 X* +5X° +6X H%tg:%x
3 yactb

0, X<—-r7
10. WccnenosaTh Ha HEMPEPbLIBHOCTb M BbIMOAHWUTb YepTex: Y =1<SINX, —7 <X<0.
7, X=0

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

Kpurepun onenkn:

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

- OLICHKA «HE 3a4TE€HO» BBICTABIIETCS CTYAEHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTPA Mpel-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHIII 3a/1aHKs HE IOJHOCTBIO MM BOOOIIE HE MPEACTaBIsLT pabOThI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX HA BOIIPOCHI IIPENOAaBaTells.

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

3.2. IlpoMeskyTOYHAS ATTECTAIUA

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

burner BkitoyaeT TeopeTHUECKU BONIPOC U 33/1a4u.

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

KoMmuiekT Bonnpocos

0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJINU3»
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11.

12.
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14.
15.

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

23.
24,

25.
26.
27.
28.
29.
30.
31.
32.

A

JAuddepenunanbroe ucunciaeHne GyHKuuii 0HON NMepeMeHHO

IToHsATHE TEpeMEHHON BEIMYMHBI U 00JIaCTH €€ U3MEHEHUS.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKIUH.

Omnpezenenue ¥ TUIIBI YUCIOBOW MOCIEI0BATEIBHOCTH.

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

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

Bropoii 3amedaTesbHbIi Ipeaeil.

IIpenen pynxuuu. Onpenenenus. I 'eoMmeTpudeckas MHTEpIpeTaLUs NOHATUS Ipesesna G yHKIHH.
CaoiicTBa npeesos.

beckoneuno Maibie, 6eckoHeUHO OobIIHe PYHKITUH.

IIepBblil 3aMeUaTeIbHBIN Ipeae.

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

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

CoiicTBa G yHKIIHII, HEMIPEPHIBHBIX HAa OTpe3ke (TeopeMsbl Beiiepirpacca, boibiiano — Komn).
[IpousBonHas. ['eomerpudeckuii u ¢puznueckuii cMpica npousBogHol. KacarenbHas u HopMaib
K TJIOCKON KPUBOM.

TaGnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBs3b MEXAY CYLIECTBOBAaHMEM MTPOU3BOAHON (YHKIIMU B TOUKE U HETPEPHIBHOCTHIO (PYHKLIUU
B TOM K€ TOYKE.

ITpou3BosHas cyMMbl, IPOU3BEACHNUS, YacTHOTO. [Ipon3BoIHAs CI0XKHOM U 00paTHOM (QyHKIIMA.
[Ipon3BoHas napaMeTpUUecKy 3aJaHHON (PYHKIUU.

[TpousBonHas GyHKLMH, 3aJaHHON HESBHO.

JuddepeHnnpoBaHme CI0XKHOM MMOKa3aTeIbHON (QYHKIUH.

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

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

IIpasuio Jlonurans.

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

AcuMnToThI rpaguka QyHKIUH.

OkerpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTpPEMyMa.

JlocTatouHoe yciaoBue Bo3pacTaHus (YObIBaHHs) (DYHKIIHH.

Haubonbiiee u HanMeHbllee 3HaUeHUs (QYHKIUN Ha OTPE3KE.

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

OOm1ast cxema MOCTPOCHHUS U HCCIeI0BaHUs Tpaduka QyHKIUH.

q)yHK].[I/IH HECKOJBbKHX MEPEMEHHbBIX

OnpeneneHne ¥ reOMETPUIECKUN CMBICT (PYHKIIUHU IBYX EPEMEHHBIX.

JIuHuYM ypOoBHS (QYHKLUU JIByX IEPEMEHHBIX.

YacTHble TPOU3BOAHBIC (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUYECKHI CMBICI
DyHKIMU HECKOJIBKUX NEPEMEHHBIX, TOHATHUE MOJIHOTO AuddepeHnnana.
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o

JuddepenunpoBanue cI0KHbIX QYHKIUNA HECKOIBKUX MEPEMEHHBIX.

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

7. IlpomsBosaHas pyHKINU HECKOJBKHUX IMEPEMEHHBIX 10 HAIIPABJICHUIO.

8. IIpom3BojaHas MO HANPABICHUIO M IPAJAUEHT CKAJISIPHOTO MOJIS.

9. DkcrpemMyM (DYHKINU HECKOJBKHX ITEPEMEHHBIX.

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

I/IHTeraJILHOC HCYHUCICHUEC

[TepBooOpazHas, HeomnpeaeneHHbIH uHTerpail. Tadnuia OCHOBHBIX HHTETPAJIOB.

3aMeHa NepEMEHHON U MHTEIPUPOBAHUE 10 YACTSIM B HEOIIPEIEIIEHHOM UHTETPAJIE.

HuTerpupoBaHue ¢ MOMOIIBIO MMOABEICHUS 01 3HaK nuddepeHiuana.

HuTerpupoBaHue palioOHAIbHbIX APOOEH.

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

WHTerpupoBaHie TPUTOHOMETPUYECKUX (PYHKIINH, OCHOBHBIC TIPUEMBI.

HuTerpupoBanue upparroHaibHbIX (YHKINHN.

YHuBepcaiibHas TPUTOHOMETPUYECKAs MOJCTAHOBKa.

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

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

11. BeluncneHue miomaeii ¢ moMoIIbI0 OMPEeIEHHOr0 HHTerpasa.

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

13. Boruncnenue miomaay KpUBOJIUHEHHOTO CEKTOpa B MOJISPHBIX KOOPINHATAX.

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

15. Bolunicnienue AIUHBI JYTH C TOMOLIBIO ONPEEIEHHOT0 HHTErpaia.

16. Beruucnenue JUIMHBI AyTU KPUBOH, 3a/laHHON TapaMeTPUUYECKH.

17. Berunucnenue oobema Telia BpalleHHs C TOMOIIBIO0 OMPEICIEHHOTO HHTErpaia.

18. Beruucnenue miomaan MoBepXHOCTH Tella BpaIleHusl.

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

20. HecoOcTBEeHHBIE MHTETPAITBI OT Pa3pBIBHBIX (DYHKITHIA.

CoNoOA~WNE

Tunosbie BApUAHTHI OUJIETOB
o pucuuminae «MareMaTHYecKu aHaJIn3»

MHWHHCTEPCTBO OBPA30BAHUS U HAYKU POCCHUIICKON ®EJEPALIMU
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHWE BBICIIIETO OBPA3BOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

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

3K3AMEHAIIMOHHBIN BUJIET

1. TIlepBooOpa3zHas, HeolpeneaeHHbINH HHTEerpall. Tabnniia OCHOBHBIX HHTETPAJIOB.

dx
45-x+/5-x

2. BBIYMCIUTH HEOTIPEIeIeHHBIA HHTErpall I
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3. Haiitu rpaguent pynkuun Z =Y,/Xy BTouke M,(L4).
4. VYxaxure, KAKOU M3 HECOOCTBEHHBIX MHTEIPAJIOB SBJISETCS CXOAAIIUMCS

[Vxdx, [x7dx, f\/ﬁdx .
1 1 1
5. HaiiguTe 3KCTpeMyMbl U TOUKH Tleperuda Gpynkuuu Y = (X —1)e ™.

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTuku « 03» 05 2023 r., mporokon Ne 10

HN.o. 3aB. xadenpoit H.B. BacuibeBa / /

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

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

JKk3aMeHAIMOHHBIN OmeT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO M BTOPOro Tumna. [IoHATHS CXOAUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
S
1+t3 Y= 1+t°

2. Haiitn IMPpOU3BOAHYIO (I)YHKHI/II/I, 3a,[[aHHOI>i MNapaMCTPpUICCKU X =
3. I/ICCHCI[OBaTI) Ha S3KCTpEMYM (bYHKI_[I/II'O L= X2 — X+ y2 + 2y .

7.6
4. BpIYUCIUTH OHpeI[eHeHHBIﬁ HUHTCIpall IBSII‘I 2 XCOSs XdX .

0

5. Haiitn 00beM Temna, moIydeHHOTo BpamieHrneM BOKpyr ocu OX ¢urypsl, orpaHu4eHHOI JTHHU-
s Y=x°, y=1 x=0.

YTBepkaeHo Ha 3aceqannu kKadeapsl MatemMaTrku « 03» 05 2023 r., mporokos Ne 10

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

J171s mpoBeieHUs POMEKYTOYHOT'O KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (popMaTe
B pa3zpaboTaHHBIX Kadenpoit «MareMaTukay OHJIalH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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