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1.  eawn, 3a1a4M U IVIAHMPYeMble Pe3yJabTaThl 00y4eHHUs 10

AUCHUIIJIMHE
K 0CHOBHBIM 1IE€15IM OCBOEHHUS AUCHUIUIMHBL «MaTeMaTH4ecKuid aHaIu3» ClIeayeT OTHe-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAaHUM, YMEHUI U HaBbl-
KOB;

- pa3BHUTHE CIOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY M JEAYKTUBHOMY MBIIIJICHUIO
Hapsly C pa3BUTUEM MaTEMAaTHUYE€CKON MHTYUIINH;

- YMEHHE CTYJICHTAaMU Pa3BUBATh HABBIKA CAMOCTOSITEILHOTO U3yUYeHUsl Y4eOHOU U HayyY-
HOM JIUTEpaTypbl, COAEPKAIICH MaTeMaTUUECKUE CBEICHUS U PE3YyJIbTaThl;

- IOJIFOTOBKY CTY/ICHTOB K JIESATEIILHOCTH B COOTBETCTBHH C KBATH(PUKAITMOHHOMN XapaKTe-
pUCTHKOH OakaaBpa 1o HampaBJICHHUIO, B TOM Yuciie popMUpOBaHUE YMEHUI HCIIOIB30BaTh OCBO-
E€HHBIC MATEMATHYECKHUE METOIbI B TPO(ECCHOHAIBHON 1eATEeTHhHOCTH.

- MOJTOTOBKY BBICOKOKBATM(HUITMPOBAHHBIX KaJIPOB, BOCTPEOOBAaHHBIX B YCIOBHIX LH(}-
pOBOI TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTHYECKUX PHUCKOB COBPEMEHHOW HU(PPOBON IKOHO-
MHKH.

K ocHOBHBIM 3a/1auaM OCBOCHMS AUCUUIUIMHBI «MaTeMaTH4eCKUil aHaIU3» CIEAYET OT-
HECTH:

- OCBOCHHUE CTY/JICHTAMHU OCHOBHBIX MOHSITHIA, METOI0B, (OPMHUPYIOMIMX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIIEIIHOTO PELICHHS MPUKIAAHBIX 3a/1a4;

- (popmupoBanue y cryaeHta TpedyemMoro Habopa KOMIETSHIINI, COOTBETCTBYIOIIUX €T0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOGyueHue 1o nucuUILInHe «MaTemMaTHYeCKUid aHaInu3) HalpaBiIeHo Ha (OpMHUpPOBaHKE Y 00y4a-
IOIIKXCS caeayomux komnereHunit B coorserctBuu ¢ @I'OC 15.03.04 «ABTOMAaTHU3a1UsA TEXHO-

JIOTMYECKUX MPOLIECCOB M MPOU3BOACTBY», YTBEPKIEHHBIM NpuKa3zoM MuHoOpHayku Poccun ot
15.03.2015 N 200:

Koa u nanmMeHoBaHue KoMIeTeHI M

I/IHI[I/IKaTopr JOCTHIKCHUSA KOMIIC-
TCHIHUHU

OIIK-1. Cnioco0OeH aHaJIM3UPOBATh 331a4U
npo¢ecCHOHATIBLHOM 1eATETbHOCTH Ha OCHOBE
MIOJIO’KEHHH, 3aKOHOB ¥ METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAyK U MaTeMaTHKH

NOIIK -1.4. 3naeT npuHIUIHAIBHbBIE OCO-
OEHHOCTU MOJEITUPOBAHUS MaTEeMaTHUECKUX,
(U3MYECKUX U XUMHUYECKUX MPOIIECCOB,
IIpEeIHa3HAYEHHBIE 1JI1 KOHKPETHBIX TEXHOJIO-
TMYECKHUX IPOLECCOB;

NOIIK-1.1. Ucnionp3yeT OCHOBHBIE 3aKOHBI
JUCHUIUINH MHKEHEPHO-MEXaHUYECKOr0 MO-
TyJs;

HOIIK -1.2. Vcnionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX AUCLHUILINH, TpaBUiIa
MIOCTPOEHUSI TEXHUUECKHUX CXEM U UepTeKel;
HOIIK -1.3. Bnaneer o0CHOBHBIMH METOJAMU
TEXHUKO-3KOHOMHUYECKOT0O aHaJn3a, HaBbl-
KaMU COCTaBJIEHHsI pab0oYuX MPOEKTOB B CO-
CTaB€ TBOPYECKOW KOMaHBI.

OIIK-2. CnocoGeH popmynupoBaTh 3a1a4u
poeCCHOHATILHOMN eATETHOCTH Ha OCHOBE
3HaHUH, TPOQUIBHBIX pa3esoB MaTeMaTHye-
CKHX U €CTECTBEHHOHAYYHBIX JUCIUILTIH
(Momyeit)

NOIIK -2.1. 3naeT npuHIUIBI yIIPaBICHUS U
CTPYKTYpPY aBTOMaTHYECKHX CUCTEM; OCHOB-
HBIE BUJIbI CUCTEM YIIPABJIIEHUS U COBPEMEH-
HbIE Cpe/ICTBa aBTOMATHU3aI[1H; OCHOBHbIE
HaIpaBJICHUs] IPUMEHEHNS KOMIIBIOTEPHOU




TEXHHUKH ¥ WH(POPMAIIOHHBIX TEXHOJIOTHH B
pelLIeHNH 3a1a4 yIIpaBICHHs 1 aBTOMaTH3a-
1y,

NOIIK -2.2. YMeeT opueHTUPOBATHCS B OC-
HOBHBIX 33J]a4yax aBTOMAaTH3allUK; BEIOMPATh
MPOrpaMMHOE OOeCTICUeHUE ISl PeIICHUS
KOHKPETHBIX 3a]]a4 aBTOMaTH3aLlUH; TPUMe-
HSITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYY-
HBIX JUCIUIUIMH ¥ METO/IbI MATEMaTH4ECKOT0
15 ananusa U1 TEOPETUYECKOTO MOAETUPO-
BaHMS TEXHUYECKHUX CHCTEM U 00paboTKH pe-
3yJIbTATOB KCIIEPUMEHTAIBHBIX HCCIIEI0BA-
HUH;

NOIIK -2.3. Bnageer HaBbIKaMH UCII0JIb30Ba-
HUSI KOMITBIOTEPOB KaK 3JIEMEHTOB CHCTEMBI
aBTOMATH3allM1, COBPEMEHHBIMU METOIaMH
MaTeMaTU4eCcKOro aHalIn3a 1 MOJeITpPOBa-
HUS, YTOOBI 2PPEKTUBHO pemaTh CI0KHBIE
Hay4HBIC U TEXHHYECKHE POOJIEMBI yIIpaBie-
HYSI

2. MecTo AUCUMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

JucuurinuHa OTHOCUTCA K 00s3aTenbHOM yacTu 6510ka bl: Monyns «Marematuueckue u ecre-

CTBCHHO-HAY4YHBIC TUCHUIIJIMHBD).

Hucnurnnuna 6a3upyercs Ha CIeayIomIeH, MpoiaeHHON TUCIUTLTHHE:

- TUHEeHas anredpa.

I[I/ICI_II/IHJ'II/IHB. «MaTteMaTHUYeCKHI aHaIn3» JJOTHYECKH CBA3aHa C nocJCeAyromuMu IUCHUIIMHAMU

- husmka;

- TeOpeTUYecKasi MEXaHUKa;

- DJICKTPOTCXHUKA U BHGKTpOHI/IKa;
- COTIPOTHUBJIEHUE MAaTEPUAJIOB,;

- DKOHOMHKA U OpraHu3anusa Nporu3BOJICTBA,

- MOACIIMPOBAHUC CBONCTB MaTepHuajiOB ¥ TCXHOJIOTHYCCKUX MMPOLECCOB,

- upoBOE MaTepUaIOBEICHHE.

3. CTpyKTypa M cojep:kaHHe IUCHUILTHHbI

O6ma;1 TPYAOEMKOCTb JUCHUIIJIMHBI COCTABJIACT 4 3aueTHbBIC CANHUIIbI -144 ygaca.

3.1. Buabl yueOHO#i padoThl M TPYA0EMKOCTH

n/n Bup yuye6Hoii padoTbl KO;I:CI:;CTBO Cemectp 2
AyIMTOpPHBIE 3aHATHUS 72 72
B Tom uncne:
Jlexnun 18 18
1




CeMuHapCKUE/IPAKTHYECKUE 3aHITHS 54 54

JlaGoparopHble 3aHATHS - -

CamocrosiTesibHas padoTa 72 72

IIpome:kyTOoUHAs aTTecTANMS

SK3aMeH ) ]

Hroro 144 144

3.2. TemaTnueckuii MJIaH M3YyYeHUsT TUCHUTIHMHBI

Pazmemnién B npmiioxkenuu 1 k pabodeii mporpamme.

3.3. Coaep:xkanue pa3iejoB TUCHUITHHBI

BBenenue

IIpenmer, 3aiaun u copepkanue AUCUUIUIMHBL. OCHOBHBIE TAlbl Pa3BUTHS AUCLUILUINHBL.
CrtpykTypa Kypca, ero MECTO U poJib B IOATOTOBKE OakajiaBpa, CBA3b C IPYTrUMH JIUCLHUIUIMHAMU.

Paznea 1. luddepennuanbHoe ucuucjienue pyHKuuii 01HOH nepeMeHHO

Tema 1. YucnoBas nocienoBarenbHOCTb. [Ipeen 4nciaoBoil mocie0BaTebHOCTU U €ro
cBoiictBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepssiit u Bropoii 3ameuatenbHble npesensl. CpaBHEHHE OECKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETMYMH. DKBUBAICHTHBIE OECKOHEYHO MAaJIble BETMYUHBL.

Tema 2. HenpepbIBHOCTh (QYHKLIUI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa QyHKINH,
uXx Kinaccupukanus. AcuMITOTH rpaduka QyHKIHH, NX KIaccuGuKanus.

Tema 3. IIpousBoanas pynkiuu. ['eomerpuueckuit u Gpu3nyecKrii CMbICT TPOU3BOIHOM.
[TpaBuna quddepennrpoBanust 1 GopMysIbl BHIYMCIECHUS TPOU3BOJHBIX. Tabyniia Mponu3BOIHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (yHKIMI. Bbruncienne npous3BoaHbIX (DYHKIMMA, 3aJaHHBIX pa3/Iny-
HBIM 00pa3oM.

Huddepenunan. [Iponssoansie u AuddepeHnnansl BEICIMX NOpAaKoB. [IpubmmkeHHbIe
BBIYHCIICHHSI C TIOMOIIIBI0 U PepeHIanos.

Tema 4. IIpaBuno Jlonurans. @opmyna Teinopa. PackpbiTe HEONPEAEIEHHOCTEN pa3-
JUYHOTO TUMa. Pa3ioxeHne OCHOBHBIX dJIeMeHTapHBIX QyHKIUH 110 hopmyne Teinopa. [Ipubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOILbIO (opMmyssl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U DEepeHIINATBHOTO UCYUCIEHNUS. MOHOTOHHOCTD (PYHK-
1M, S3KcTpeMyMbl Heo0XoanMBble U 1IOCTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOT'O 9KCTpe-
myma. MccnenoBanue BoIykiI0cTH rpaduka ¢pyHkiuu. Touku neperuda rpaduka GyHKINN.

OObmas cxema uccieqoBaHusl QyHKIMU U TocTpoeHus ee rpaduxa. CpoiicTBa QyHKIUH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblee 3Ha4eHUs1 QYHKIIMU Ha OTPE3Ke.

Paznea 2. ludgdepenunanbHoe HCHUCICHHE PYHKIMH HECKOJIBKHUX NepeMEeHHbIX

Tema 1. ®yHKIIUU HECKOJIBKHUX MEepeMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHS. YacTHbIE
npousBojHble. [Tomublit quddepentman. I[IpousBoanbie caoxKHON QYHKIIMN HECKOIBKUX TEpe-
MeHHBIX. YacTHbIe pou3BoAHbIe U U depeHIabl BhIcnX nopsiakos. Teopema IlIBapia.



Tema 2. [IpousBonHas no Hanpasienuto. I'paguent. KacarensHas k kpuBoil. Kacarenpnas
MJIOCKOCTh M HOpMaJib K ToBepxHocTH. Dopmyna Teinopa. DkcTpemyM (PYHKIIUH HECKOIBKHX
nepeMeHHbIX. HeoOX01uMble U JOCTaTOYHBIE YCIOBUS KCTPEMyMa.

Pa3znen 3. UHTErpajibHOE HCHHCIEHHE

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

MeTozbl HHTETPUPOBAHUS C MOMOLIBIO 3aMEHBI IEPEMEHHOM, OJBEIEHUEM O] 3HAK Tudde-
peHnuana. Meroa HHTErpupOBaHUS 10 YaCTSIM.

WHTerpupoBaHue paluoHAIbHBIX Ap00ei, HHTErpPUPOBaHUE HEKOTOPHIX BUAOB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX ()YHKITHIA.

Tema 2. 3amaun, TPHUBOASAIINE K MOHITHIO ONMpEeIeHHOTO uHTerpana. OnpeneaeHHbII
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUS UHTErpUpyeMOCTH. MIHTerpall ¢ mepeMeHHbIM IIPEIEIIOM UHTE-
rpupoBanus. Dopmyna HeroToHa — JleiiOHuIa. 3amMeHa mepeMeHHOM B OITPEIeICHHOM HHTETpale.

[IpuiioxxeHns onpeesIeHHOT0 UHTETpajla B TEOMETPUU U MEXAHUKE (BBIUMCIIEHHE III0LIa-
nel miockux (Guryp, AIMHBI KpUBOH, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAIBI IEPBOTO M BTOPOTO Po/ia (1o 6ECKOHEYHOMY IpOMe-
KYTKY, OT HEOIpaHUUEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agaun, npUBOAIINE K KPaTHBIM UHTErpajiaM. J|BOHHON U TPOWHOM UHTErpabl,
ux cBoiicTBa. [IpaBuia BeIYMCIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHSITHH MO TUCHUILIHHE
«MaTeMaTHYECKHH aHAJIN3»

Ne Tema 3ausaTus

1 Pasznea 1. Di1eMeHTBI MATEMATHYECKOT'0 AHAJIN3A.

Hucnosas nociie10BaTeNbHOCTh. 1Ipenen 4uciioBOM MOCIIEI0BATEIbHOCTH U €ro
coiicTBa. [IpaBuna npeaensHoro nepexoxa. @ynkuus. [Ipenen dynxuuu. Teo-
pembl 0 npesenax GyHkuuu. IlepBblil 1 BTOpoii 3aMedareabHble IPEIeIbl.

2 CpaBHeHHE OECKOHEYHO MaJIbIX ¥ OECKOHEYHO OOJIBIINX BEIUYMH. DKBUBAICHTHBIE
OECKOHEYHO MaJlble BEJIMYUHBI.

PackpeiTHe HeonpeaeaeHHOCTEN PA3IMYHOrO TUIIA

4 HenpepriBHOCTE (QyHKIIMI B TOUKe U Ha mpoMexyTke. OTHOCTOPOHHUE MPEEbI.
Touku pazpeiBa pynkiun. [Ipumeps! pemenus 3a1au

) [IpousBonnas Gpynkuuu. [IpaBuna nuddepenurpoBanus 1 GOpMyIIbl BEIUUCICHUS
pou3BOIHBIX. TexHuka nupdepeHupoBaHus

6 HuddepenurpoBanue o0OpaTHbIX GYHKIMN, QYHKIMHA, 3aJaHHBIX HEABHO, TApaMeT-
puyecku, Jorapubmuydeckoe nuddepeHimpoBanme

7 Huddepennunan. I'eomerpuueckuii cmpicn auddepennnana. [TponszBoansie u aug-
(depeHnnanbl BeICIIMX NOpSAKOB. [IprOIMkeHHbIe BBIUMCICHUS C TIOMOIIBIO AU(-
(dbepeHnuanos.

8 [TpaBuno Jlonurans. @opmyina Teinopa. PackpsiTie HEONIPEEIEHHOCTEN pa3nny-
HOTO TUMA. Pa3iiojkeHust OCHOBHBIX 3J€MEHTapHbIX (PyHKIMIA 1o hopmyse Makio-
peHa.

9 ITpuGnnxeHHbIe BEIYMCIIEHUS ¢ ToMOIIbI0 (opmyisl Teinopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukoB. [Ipumepsl

11 | IHonHoe uccnenoBanue GyHKUUH U mocTpoeHue rpapukos. [Ipumeps! (mpogomke-
HUE)

CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSAM OAHOHN IepeMeHHON

w
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Pasznes 2. ®yHKUMM HECKOJIbKUX MepeMeHHbIX. JINHUU ¥ TOBEPXHOCTU YPOBHSI.
YacTHble Tpou3BOHBIE U AU(depeHIInan nepBoro nopsaKa.

13

[Tonnsnii muddepennuan. IIpousBoansie cioxuon Gynkuuu. [IponsBoanas GpyHk-
[IWH, 3aJJaHHOW HesBHO. YacTHBIE MPOU3BOIHBIC U MU (EepeHITNATBI BBICIIUX IO~
pankoB. Teopema IlIBapua.

14

[TpounsBoHas 1o HanpasyieHuo. ['pagueHT.

15

OkcTpeMyM (DYHKIHMH HECKOJIBKHX MepeMeHHBbIX. Heobxoaumble U JOCTaTOYHBIE
yCIIOBUS SKCTPEMYyMaA.

16

CamocrosiTesibHasi padora Ne 2 Ha ceMuHape Mo GyHKIUAM HECKOJIbKHX Mepe-
MEHHBIX

17

Pa3zgea 3. UnTerpajibHoe HcUMC/IeHHE
IlepBooOpasnasa. HeonpeneneHHblil uHTErpall U ero cBoicrsa. MeToJ Hemnocpen-
CTBEHHOI'0 HHTETPUPOBAHUSI.

18

WHuTerpupoBanue ¢ NOMOLIbIO 3aMEHbl IEPEMEHHOM, MOABEICHUEM I10]1 3HaK IU-
¢depennmana. MeToa MHTETPUPOBAHUS 110 YACTSIM

19

WuTterpupoBanye pannoHAIBHBIX Jpo0ei, MHTErpUPOBAaHHE HEKOTOPHIX BUIOB Hp-
panMoOHATBHBIX (DYHKITHIA

20

WuTerpupoBanre TpUrOHOMETPUYECKUX (DYHKIIUH.

21

Beruncnenue onpeeieHHbIX UHTErpasioB mo ¢opmyne Heiorona-Jleiibnuna. 3a-
MeHa MEPEeMEHHON ¥ MHTETPUPOBAHUE 10 YaCTSM B OINPEJICIICHHOM UHTErpaJie.

22

[IpuiioxkeHrs ONpeneIeHHOro UHTErpaja B TEOMETPUN U MEXAHUKE (BBIUMCICHHE
IUI0IIAJeH IIOCKUX (Uryp, JUIMHBI KPUBOI).

23

[IpuiioxxeHns ONpeneeHHOr0 UHTErpaja B TEOMETPUM U MEXaHUKE (BBIYMCICHUE
00BEMOB, IUIONIAJICH TOBEPXHOCTH).

24

HecoOcTBeHHBIE MHTETPAIBI IEPBOTO M BTOPOTO POJIA, X BBHIUMCIICHUE.

25

3ajauu, IPUBOASAIINE K KPaTHBIM UHTErpajaM. Berauciienre 1BOWHBIX HHTETPAJIOB
CBEJICHUEM K MIOBTOPHBIM. 3a/1a4M HAa U3MEHEHUE MOPSIAKAa HUHTETPUPOBAHUS B JBOI-
HOM HMHTETpajie

26

FCOMeTpI/I‘leCKI/IC u (I)I/I?»I/I‘IGCKI/IC MMPUIIOKCHUA KPATHBIX MHTCI'PAJIOB, IIPHUMCPLI BbI-
YHUCJICHHUA.

27

KOHTpOHLHOC TCCTUPOBAHHUC 110 KYPCY

=

4. Y4yeOoHO-MeTOoAMYecKOe U MHGOPMAIIMOHHOE o0ecriedeHne

4.1. HopmartuBHbie 1okyMeHTbI 1 'OCThbI

OI'OC 15.03.04. ABToMaTH3aIMsI TEXHOJOTUYECKUX POLECCOB U MPpou3BoACTB. 2021 r.
OII «ABTOMaTH3aMs TEXHOJIOTMUYECKUX MPOLIECCOB U MMPOU3BOACTB.» HanpasneHHOCTH
(mpoduis) PoboTh! 1 poboTOTeXHHUYECKUE yeTpoiicTa. 2023. (roa Havana o0yueHus-2023).
AxkaneMuyecKki yueOHbIH I1aH 1O HampaBiIeHuto noArotoBku: 15.03.04 Asromaruzanus
TEXHOJOTMYECKHX MPOIeCCOB U Mpou3BOoACTB. [Ipoduib: PoO6OTE 1 poOOTOTEXHINUECKHE
ycTporicTa. 2023.

Vka3 Ilpesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOrH4ecKoro passutus Poccuiickoit denepanum.
[Tpuxa3z MunucrepcTBa o6pazoBanus 1 Hayku Poccuiickoit ®enepanuu ot 23.08.2017 Ne 816
«O6 yrBepxxaenuu Ilopsika MpUMEHEHUs] OpraHu3alUsIMH, OCYIIECTBISIOIIMMU 00pa30oBa-
TEJIbHYIO 1€ATEIbHOCTD, IEKTPOHHOT0 O0YUYEeHHUsI, AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTH TIPU peanu3anuu o0pa3oBaTeIbHBIX IPOrpaMm.

4.2.  OcHoBHasi JuTepaTypa:



1. ®uxrtenroinbir [.M. OCHOBBI MaTEMaTUUYECKOTO aHAJIM3a: YICOHUK IS BY30B, 15-€ u3.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. @uxrtenrosbi [.M. OCHOBBI MaTeMaTHUUECKOTO aHAJIN3A: YYSOHUK JIJIs BY30B, 14-¢ u3.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

3. Kynpssues JI.J[. Kpatkuii kypc maremarnueckoro ananusa. T.1. Jluddepennuanpaoe u uH-
TerpajbHOE MCUYHCICHUS (GYHKIUN OAHON mepeMeHHOH. Psaapl: YueOHUK [DIeKTpOHHBIN pe-
cypc]: yue0. - DnektpoH. aaH. - MockBa: @usmarnurt, 2015. - 444 c. [Pexxum noctymna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomosiHMTe/IbHAasI JIUTEpPATYpa:

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

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

DK3.
3. Kparkuii Kypc BbICIICH MaTeMaTHKH [DJIEKTPOHHBIH pecypc]: y4el. - DIeKTpOoH. JaH. -
MockBa: Hamxkop u K, 2017. - 510 c. [Pexxum  pocryna: URL:

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

4. byrpos A.C., Hukonbsckuit C.M. Briciiast matemaTuka: yaeOHMK 1715 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanpHOe ncuncnenue GyHKIUNA OHOM M HECKOJIBKUX NepeMEeHHbIX. Teopus moss: Me-
TOJIMYECKHE YKa3aHWsS M BapHAHTHI pacueTHO-Tpaduueckux padot / bomynos M.A., bopo-
nuHa C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematndeckuii aHaym3. Teopus npenenos u nuddepeHmaTbHOe HCYUCIICHIE: OCHOBHBIE
HOJIOKEHUS TEOPUH, METOJIMYECKHE YKa3aHUsl M BapUaHThl pacyeTHO-Tpauueckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.4. JnekTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChI

[TpoBenenue 3aHATHI U aTTECTAlM BO3MOYKHO B TUCTAHLIMOHHOM (popMaTe ¢ MPUMEHEHUEM CH-
CTeMbl JuCTaHIMOHHOro oOyueHus yHuepcutera (CHAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MareMaTHKay 3JIEKTPOHHBIX 0Opa3oBaresbHbBIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMEI..

DJIeMEHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a
WuTerpaipbHOE HCYHCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON MepeMEeHHOM
Nuddepennmansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKIUI HECKOJIbKUX ITe-
PEMEHHBIX

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinok mpoBeaeHust paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSUKEHUSIMH TTPOPEKTOpa 1o yueOHOU padoTe U/Uii LIEHTPOM Y4eOHO-METOAUYECKOM paboThI.

HuTepHeT-pecypchl BKIIOUAIOT Y4eOHO-METOAMYECKE MaTepHalibl B 3JIEKTPOHHOM BHJIE,
MMPEACTAaBJICHHLIC HA cauTe mospolytech.ru B pa3aciic: «HCHTp MaAaTEMAaTHUYCCKOI'O 06pa3OBaHI/I}I»
(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);



https://e.lanbook.com/book/93522
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

BapuaHTbl KOHTPOJIBHBIX 3aJaHUM 10 JUCLUIIIMHE

http://i-exam.ru, http:// fepo.ru.

MPEACTABIICHbl HaA calTax:

Tectsl mo BeIcIe MaTtematuke http://function-x.ru/tests higher math.html.

HOJ’ICSHBIG y‘{e6HO-MeTOI[I/ILIeCKI/Ie nu I/IH(bOpMaI_[I/IOHHBIe MaTepI/IaJ'IBI Hpe,I[CTaBJ'IeHbI Ha CaﬁTaXZ
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «IHTepHET» 11 OCBOCHUS
JMCIMILTHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
Ka)K,I[BIfI CTYACHT obecneyeH WHAUBUAYAJIbHBIM HCOI'PAHUYCHHBIM OJOCTYIIOM K 3JICKTPOHHBIM

O0ubMMoTeKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k smexTpoHHO-OHOIHOTEYHBIM CHCTEMAM

(9TEKTPOHHBIM OHUOIMOTEKAM )

4.5. JInueH3nOHHOE U CBOOOTHO PACIPOCTPaHsieMOe MPOrPaMMHOe

obecmeuyenmne

Neo| HaummenoBanue | Pazpabotuuk [10 | JloctymHocts (iu- | Ccpiika Ha Enunbiii peectp
(mpaBoobana- IIEH3MOHHOE, CBO- | POCCHUUCKHUX MPOTPAMM JUIS
TEJb) 0601HO pacmpo- OBM u B/] (npu Hannuum)
CTPaHSIEMOE)
1 [Astra Linux | OOO JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3snoHHoE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIE NPO(deccHoHAIbHBbIC 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIpa-
BOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX IJIl OCBOCHHUA NTUCIHUIIJIMHBI:

HaunmenoBanue

Ccbl1ka Ha pecypce HocTynHocTs

HNupopManHOHHO-CIIPABOYHBIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

m/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1302071

WNudopmannonnsie pecypesl Cetu
KoncynsrantlIntoc

http:// www.consultant.ru | JoctymHo
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http://i-exam.ru/
http://function-x.ru/tests_higher_math.html
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 PenepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JlocTymHo
JapTOB BhICHIETO 00pa30BaHUs

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrymnHa B cetu UH-
TepHeT 0e3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | octymna B cetn M-
ru/ TepHET 0e3 orpaHuye-

1305071

IpodeccnonanbHbie 0a3bl JAHHBIX

basa qaHHBIX Hay4HOM AJIEKTPOH- http://www:.elibrary.ru JoctymHo
HOM1 OubIMoTeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MOJIUTEMaTHIecKasi peepaTUBHO-
oubnuorpaduueckas u
HayKkoMmeTpudeckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUIIIUHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTETA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHITHA, IPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Matematukay He pacrionaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCTIONb-
3yeT y4eOHbIe ayIMTOpHH 13 0011ero (hoHIa YyHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH ISl MPOBEACHUS UHTEPAKTUBHBIX MPAKTUUECKUX 3aHATHI HCIIONb3Y-
IOTCSI KOMITBIOTEPHBIE KJIACChl YHUBEPCHUTETA.

6. MeToanueckue peKoMeHaaluu

6.1. Meroauueckne peKoMeHIAIUN sl PeNnoaaBaTeis
10 OPraHu3anuM 00yYeHus

[Ipex e Bcero, ciaenyer oOpaTuTh BHUMaHKUE CTYIEHTOB Ha TO, YTO IPAKTHUUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-11bo crienuanbHON (JOMOTHUTENIBHON) MOATOTOBKU U
BITOJIHE MOKET OBITH YCIIEITHO U3YU€H, €CIIH CTYICHTHI OyIyT MOCeaTh 3aHSATHUSI, CBOEBPEMEHHO
BBITIOJIHSITH JIOMAITHUE 3aJaHUS M TOJIB30BATHCS (ITPH HEOOXOIUMOCTH) CHCTEMOM IJIAaHOBBIX
KOHCYJIbTAIIMI B TEYEHUE KAXKA0r0 ceMecTpa. Bomenime B Kypc MaTaHaIN3a pa3aeibl sIBISIOTCA
KJIACCHYECKUMH, B TO YK€ BPEMs OHU MPAKTHIECKU OPUEHTHUPOBAHBI, TAK KAK UMEIOT ITUPOKOE pac-
MPOCTPAaHEHHUE ISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOil MaTEMATUKHU U MPUKIAAHBIX 3a-
nad. Ix ocBOEHHE MOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO Peub, YCIEITHO MPUMEHITh HAKOIIEHHBIC 3HAHUS B PO ECCHOHATHHON
JeSATeTLHOCTH.
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Heo6xoanMo ¢ caMoro Hauana 3aHATUH PEKOMEHI0BaTh CTY/AEHTaM OCHOBHYIO U JIOIIOJI-
HUTEJIBHYIO TUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB /IS TIOATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHHUIUIMHE CIIETyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTY/ICH-
TOB O BUJE U (popMax TeKyIIel U MPOMEKYTOUHON aTTecTalluii MO JUCHUILTUHE, CPOKAX UX MPO-
BEJICHUS, YCIOBUSIX JOMYCKa K TPOMEKYTOUHON aTTECTalluu, IPUMEHSIEMbIX BUIaX TPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHne TEOpEeTUUECKOro MaTepuaja JOJKHO COIPOBOXKAATHCS WIUIIOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeeM TaK, YTOObl TEXHUUYECKHE TPYIHOCTH U
BBIKJIQ/IKU IIPU PELIECHUU 33/1a4d HE OTBJIEKAJIN OT IVIABHOT'O: OCMBICIEHMSI UJIEU U CYTU IpUMe-
HsAeMbIX MeTOJ0B. ClielyeT BCerja yKa3blBaTh MIPUMEPBI IPAKTUYECKOIO IPUMEHEHUS PACCMOT-
PCHHBIX Ha 3aHATUAX YPaBHEHUH U (HOPMYIL.

[IpakTuueckue 3aHATHUS JODKHBI ObITh OPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTABAIOCH BPEMs Ha MEPHUOJUYECKOE BBIIOJHEHUE CTYACHTAMHU HEOOJBIIONW CaMOCTOsI-
TeIbHOU padOTHI B ayAUTOPHUH JIJIsl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAYIINN MPAKTHUECKUE 3aHATHSL, TOJKEH COTTIaCOBBIBATh Y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHIA.

[IpenogaBatento ciaenyeT 100MBATbCSI CUCTEMATUUYECKONM HENPEPBHIBHOM pabOThI CTYAEH-
TOB B TE€YCHHE CEMECTPA, HEOOXOAMMO BBISIBIISTH CUIIbHBIX CTY/ICHTOB U IIPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHUIO B pa3HOT0 poja OJIMMIIMAJAX U KOHKYpCax.

CTyaeHT noKeH oulyuiaTh 3aMHTEPECOBAHHOCTh MPENOIaBaTeNsd B JOCTHKEHUH KOHEU-
HOTO pe3yjbTaTa: B NMPUOOpPETeHHH OOy4YarOUIMMUCS MPOYHBIX 3HAHUM, YMEHUHW U BIIaJCHUS
HAKOIUICHHOM nH(OopManuei Ui pelieHus 3a1a4 B mpodeccnoHanbHOl e TeNbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHU

[IpoBeieHue 3aHATUH U aTTECTAMH BO3MOXKHO B JUCTAHIIMOHHOM (opMare ¢ IpUMEHe-
HUEM CHCTEMBI TUCTAHIIMOHHOTO 00ydeHus yHuBepcutera (CAO-LMS) Ha ocHOBe paspaboTaH-
HBIX Kadenpoit «MaTemaTrukay 3IIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasje-
JaM nporpammsl (cM. 1. 4.4).

[Topsimok npoBeneHus pabOT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIIbHBIMU
pacropspKeHUSIMU TPOPEKTOpa MO y4eOHOW paboTe W/WiIM IEHTPOM Yy4eOHO-METOIUYECKON pa-
OOTHI.

6.2. MeTtoauyeckue yKa3aHusi AJs 00y4alOMMUXCHA M0 OCBOEHUIO

AUCIHMIIIMHBI

Paszpnen 1: nupdepenunanbHoe ucuuciaeHne GyHKuMii 01HON epeMeHHOH

[Tpu u3yuyenun quddepeHnaIbHOro ncuncienus GQyHKIUi OqHOM epeMeHHoi oOpaTuTe
BHUMAaHHE Ha MOHATHE Tpe/ena GyHKINU B TOYKE M METOIbI ero BbraucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATHH MaTemMaThyeckoro aHanusa. Ilpu BblUMCIeHUU NpenesoB (YHKIMM HAJO,

0 o
TIPeXIe BCEro, BBSICHHTh XapaKTep HEOmpeaeqeHHocTH | —, —, 0-00, 00 —00, 1% |. Uto6s
00
OBJIa/IETh TEXHUKOM pEelIeHus 3a/1a4 Ha BBIYMUCIICHUE MIPEIENIOB, HAJI0 3HATh JIBA 3aMEYaTEeNIbHbIX
npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IpaBmIIo JlomuTans, pa3inaHble IPUEMbI
PACKPBITUSI HEOTIPEIENIEHHOCTEH B 3aBUCUMOCTH OT BUJA (DYHKIIMU U PELIUTh 1OCTATOYHO OO0JIb-
110€ KOJIMYECTBO 3a/1ad.

[Ipu u3ydyeHuU TeM, MOCBSIIEHHBIX MPOU3BOAHON M AuddepeHunany (GyHKIMH, HATO
OCMBICIIMTh UX TE€OMETPUIECCKHIA CMBICIT, TOHUMATh pa3indre MeKIy HUMU (auddepermnuna - 3To
rJIaBHAs JMHEWHas 4acTh npupaieHus GyHkuun). TBepao 3HaTh (Kak TabauIly yMHOXKEHUs) ¢op-
MyJibl TuddepeHIIMpOBaHUS OCHOBHBIX 3JIEMEHTAPHBIX PYHKIMHA U npaBuia nuddepeHnmpona-
HUS (BCe, KOHEUYHO, HO 0COOEHHO MpaBUiIo AU HepeHIupOBaHHS CI0KHOM QyHKIIMN).
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OOparure BHUMaHKE TaKke Ha 0cOOeHHOCTH Iu(depeHIupoBaHus (yHKINHI, 3aJaHHBIX
B HESIBHOW (popMe, TapaMeTpUUIECKH, Ha pueM JorapudmMudeckoro quddepeHnupoBanms.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSATH aJITOPUTM HCCIE0BaHUs QYHKIUN U TOCTPOe-
HUA TpauKOB: onpe/ieieHUe TOYCK pa3pbiBa (M UX KIacCHU(UKAIMIO), aCHMITOT rpaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIBHO ), HEOOXOAMMBIE U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIINH, CYIIECTBOBAHUS JIOKATLHOTO KCTPEMyMa, MMPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUeK Tepernoa.

Paznen 2: nuddepennnanbHoe ncuucieHue GyHKIUI HECKOJIbKHX NMepeMeHHbIX

[Tpu U3yyeHUn TaHHOTO pasjesia 00paTUTe BHUMAaHUE Ha TO, YTO ()YHKIIHS JIBYX MIEPEMEH-
HBIX MMEET HATJISIHBIA F€OMETPUYECKUI CMBICI — 3TO MIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE
Hano ocMBICTUTE MOHATHS 9aCTHBIX MPOW3BOIHBIX U MOMHOTO nuddepermmana u ocooeH-
HOCTh UX BBIYMCIICHUS, OBJIAJICTh TEXHUKON BBIUYUCICHHS MPOU3BOJIHBIX OT CIOXHON (YyHKIIUU

HECKONBKUX nepeMeHHbIX. ClieflyeT o0paTuTh BHUMAHKE Ha To, 4o s dyukmun Z = Z(X,Y)

2 2
07z 0°z
CMEIIaHHbIE YaCTHBIE IPOU3BOIHBIE BTOPOTO MOPSIKA PABHBI MEKIY COOOI: = (Teo-

pema IlIBapua), To ecTb NOPAAOK JU(PPepeHIIMPOBAHUST HE UMEET 3HAUECHUS.

Jlnist yHKIIMY HECKOJBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHUS (DYHKIMH B TIPOU3BOIHLHOM
HalpaBJICHUU XapaKTepU3yeTCsl IPOM3BOIHON 110 HANpaBJIEHUIO, @ HAaMOOJIbIlAs CKOPOCTh U3Me-
HeHHs QyHKIMK Oy/IEeT B HAIPaBJICHUHN BEKTOPA IPaIMEHTA.

Craenyer oOpaTtuTh B 3TOM TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIIOBUS CY-
IIECTBOBAHUS dKCTpeMyMa (PYHKIIUN HECKOJIBKUX ITePEMEHHBIX.

Paznen 3: HHTErpajJbHOC HCYUCJTICHUEC

B uHTerpasbHOM HMCYHMCIEHUU pelaeTcs 3ajada, oOpaTHOM TOM, KOTopas paccMaTpHBa-
nack B uddepeHIHaTbHOM HCUHCICHAN: HE0OX0AMMO Haiiti s nauHoi ¢pynxumn T (X) Takyro

(GyHKIMIO, TPOU3BOAHAS OT KOTOPOH OblIa OBl paBHa 3aaHHON. MIHTEerprpoBanue QpyHKIUI — 10-
CTaTOYHO CJIOKHBIN pa3/iesl MAaTEMaTUKH, OBJIAaIeTh KOTOPBIM MOXHO TOJIBKO, €CJIM CTYAEHT «BO3b-
MET» JOCTaTOYHO OOJIbIIOE KOJIMUYECTBO UHTErPajIOB Pa3HOro THIIA.

Hano tBepao 3HaTh TaOaMIly HHTErPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (YHKIUN, OCHOB-
HbIE METOIbl HHTETPUPOBaHUS (3aMeHa IepeMEHHOMN, MOBeACHNE 0] 3HaK Tuddepenimana, uH-
TErpUpPOBAHUE IO YACTSIM, IPUEMBI BBIYHUCIICHUSI HHTETPAJIOB OT PAallMOHAIBHBIX ApoOeil, OT pas-
HOTO TUTIA TPUTOHOMETPUUYECKHUX (DYHKITHIT).

Hano ocMBICIUTE €IUHCTBO MTOAXO0AA K TOCTPOCHHUIO ONPEAEICHHBIX, KPATHBIX, KPUBOJIIU-
HEHHBIX, IIOBEPXHOCTHBIX MHTErPAJIOB — ITOCTPOECHUE HEKOTOPOM MHTErPajIbHOM CyMMBI M IIpe-
JIETIbHBIN IIEPEXO..

3HaTh Fr€OMETPUYECKHUI CMBICT U OCHOBHYIO (POPMYJTy BBIYMCIIEHUS ONpEAEIEHHBIX HUHTE-
rpanoB — ¢popmyny Hetotona — JleiibHuna, reomerpuueckue U pu3nuecKue NpuiaokKeHus ornpee-
JICHHBIX M KPaTHBIX MHTErPajoB, YMETh HAaXOIWUTh IUIOIIAJb IUIOCKON (UIYpbI, JIUHY KPUBOM,
00BbEM U IJIOIIA/Ib TOBEPXHOCTH TEJ BpaIllEHUs.
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7. ®OH OLIEHOYHBIX CPEACTB

@OoH/ OIICHOYHBIX CpeACTB IpezcTaBieH B [Ipunoxenun 2 k paboueil mporpamMme U BKIIOYAET
pa3nelsr:

1. Metoabl KOHTPOJIA U OLIEHUBAHUSA PE3YJIbTATOB O0YUECHHUS.
2. IlIxana ¥ KpUTEpUH OLICHUBAHUS PE3YIbTATOB O0YUCHUSI.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOIb.

3.2. [IpoMexyTOoUHasi aTTecTalus.
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Ilpunooscenue 1

CTpyKTypa U coep:kaHue TUCHUILIMHBI «MaTeMaTH4ecKuii aHATU3»
10 HATIPABJIEHUIO MOATOTOBKH
Hanpasnenue noarotoBku
15.03.04 «<ABTOMATH3AIUsI TEXHOJOTHYECKHUX MPOLECCOB U NMPOU3BOICTB
O6pa3zoBatenbHas mporpamMmma (mpo@uib TOATOTOBKH)
«P000THI M POOOTOTEXHUYECKHE YCTPOMCTBA)
®opMma 00y4eHHUd : OUHAS
I'on nadopa: 2023/2024

(bakanasp)
Buabl yueOHoii padoThl,
Buasl camocTosiTe/IbHOM pa- ®opmBI
BKJIIOYASI CAMOCTOSITEIbHYIO GOTLI
= paboTy CTyI€eHTOB, arrecta-
2
Ne 3 s B CryaenTos IHH
o Pa3gen g % § ¥ TPYI0EMKOCTH B Yacax
8 = 8 Pe-
J | II/C | JIao | CPC | KCP | K.P. | K.IL. | PT'P | de- | K/p 9 3
par
Bropoii cemecTp
Pa3znen 1. IndpdepennnannHoe uc-
1 | Lasaex 1 duddepenu 2 1 2| 2 4 "

yuciaeHue GyHKUMA 0IHOI nepeMeH-
HOM. Yncroas nocineq0BaTesIbHOCTb.
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[Ipenen yncaoBoOil MOCIEA0BATEILHOCTH
u ero ceoucrsa. [IpaBuia npenensHOro
nepexona. Oyukmus. [Ipenen dyHkumm.
Teopemsl 0 mpenenax GpyHKIUH.
Boiaaua 3aganuii PI'P Ne 1 no mare-
MaTHYeCKOMY AHAJIM3Y.

1.2

IIepBblil 1 BTOPOM 3aMedaTelbHbIE IIpe-
nenbl. beckoHeYHO Malible U OECKOHEYHO
0oJbIIME BEIMYMHBI. OJKBUBAJICHTHBIE
OECKOHEYHO Mallble BEIMUYMHBL. Packpbl-
THE HEOIPENEICHHOCTEN PA3HOT0 THIIA.

1.3

HenpeppiBHOCTD (yHKIIMIA B TOUKE U Ha
npoMexyTke. OTHOCTOPOHHUE IIPEIEIBI.
Touku pa3pbiBa GyHKINH, UX KITACCUPH-
KallHsl.

1.4

[IpousBonnas ¢yukuu. ['eomerpuue-
CKMI 1 MEXaHUYECKHUM CMBICII IPOU3BO/I-
Ho#l. IlpaBuma nuddepeHnupoBanus u
GbOopMysIbl BBIYUCICHUSI TTPOU3BOIHBIX.
Tabnuia MpOM3BOIHBIX OCHOBHBIX 3JIE-
MEHTApPHBIX (QYHKIUH.

1.5

Hudbdepenuman. [Ipoussogusie u nud-
¢depeHmanbl BICIIMX Mopsakos. [Ipu-
ONMV)KEHHBIE BBIYHMCICHUS C TOMOIIBIO
JuQdepeHImaios.

1.6

IIpaBuio Jlonuransa. ®opmyna Telnopa.
Pa3noxxeHnss OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuit mo ¢dopmyne Teitnopa. [Ipu-
ONMM)KEHHBIE BBIYMCICHUS C TMOMOILBIO
dbopmysl Teimopa.
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1.7

OcHoBHBIE TeOpeMbl Tu(epeHIHaTb-
HOTO  WCYMCICHHA. MOHOTOHHOCTb
¢ynkuuu, sxcrpemymsl. HeoOxoanmeie
¥ JIOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH,
JOKaJbHOrO JKcTpemyMma. Hccnenosa-
HHUE BBITYKJIOCTH Trpaduka QyHKIUH.
Touku neperuda.

1.8

OO6mas cxema uccieoBaHus GyHKIUA U
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKIMH, HENpephIBHBIX Ha OTpE3Ke.
Haubosnbiiee 1 HaumeHbllee 3HAYCHUS
(GyHKIMHU Ha OTpE3Ke.
CamocrosiTesbHasi padora Nel Ha ce-
MHHape 1o (yHKUHMAM OJHOH mepe-
MEHHOM

1.9

Pa3znesn 2. DyHKHUS HECKOJBKHUX Ile-
peMeHHbIX. IIpenen u HEenpepbsIBHOCTD.
OcHOBHBIE  CBOWMCTBA  HEMpPEPBIBHBIX
¢ynkuuit. YactHble npousBoHbIe. [Ton-
HBIA TuddepeHnmar.

Boinaya 3apannii PI'P Ne 2 no ¢pynk-
MM HECKOJIbKHX IlepeMeHHbIX

1.10

[Ipou3BosHbIE CNOXKHONW (YHKIIHMU He-
CKOJIBKMX II€peMEeHHBIX. YacTHble mpo-
U3BO/IHbIE U NG epeHIanbl BHICIIUX
nopsnkoB. Teopema IllBapua. Ilpowus-
BOJ[HAs 110 HANPABIICHUIO. [ panneHt.

10

1.11

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

11

17



CamocrosiTesibHast padora Ne2 Ha ce-
MHHape M0 (PYHKIUSIM HeCKOJbKHUX
nepeMeHHbIX

1.12

Pa3nen 3. UnTerpasbHoe HcYUCICHHE
[TepBooOpaznas. HeonpeneneHublii uH-
Terpan u ero cpoiicrBa. Tabnuua unTe-
rPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. Metoa HENocpenCcTBEHHOTO
WHTErPUPOBAHUS.

Boiiaua 3aganunii PI'PNe 3 no unTe-
IPAJbLHOMY HCYHCICHHUIQ

12

1.13

HuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
NIePEMEHHOM, TMO/ABEACHHEM 0]l 3HaK
muddepernmana. MeToq WHTErpUpoBa-
HUSI 110 YaCTIM

13

1.14

WNHTerpupoBanne panyoOHAIBHBIX JIPO-
Ocil MHTErPUPOBAHUE HEKOTOPHIX BH/IOB
UPPAIMOHATBHBIX W TPUTOHOMETpHYE-
CKUX (YHKIIHIA.

14

1.15

3aauu, NPUBOJSALINE K IMOHATHIO OIpe-
JesieHHoro nHrerpana. CBoicTBa ompe-
JeneHHoro uHrerpana. @opmyna Hero-
ToHa-JIeltOHNIa. 3aMeHa NepeMeHHON U
WHTEIPUPOBAHUE II0 YaCTSAM B ONpeJe-
JICHHOM MHTErpaje

15

1.16

[IpunoxeHuss ONpPENeNeHHOTO  HMHTE-
rpajia B TEOMETPUH U MEXaHUKe (BbIUHUC-
JeHue Iulomaaed IUIocKux  uryp,
JUIMHBI KPUBOH, 00bEMOB, TUIOIAAEH 1O-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpabl MEPBOTO U
BTOPOTO POJia, X CBOMCTBA.

17
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CamocrosiTeJibHast padora Ne 3 Ha ce-
MHHape M0 UHTErPaJIbHOMY MCUYMCJIIe-
HHIO

3anauu, NpUBOASAIINE K KPAaTHBIM HMHTE-
rpaiam. JIBOMHOW W TPOWHON UHTE-
rpaJibl, UX CBOMCTBa. Bpruncnenue qBou-

118 HBIX WHTErPaJIOB CBEACHUEM K IOBTOP- 18 6 4
HeIM. ['eomerpuueckue u (uznyeckue
MIPUIIOXKEHUS KPATHBIX HHTETPAJIOB
KonTpoJibHOE TecTHpOBaHHE
dopma aTTecTallNU 19-21
3

Bcero 4yacoB o JUCHHUILINHE 3

18 | 54 72 caM.

PI'P
pao.

19



Ilpunooswcenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«MaTteMaTHYECKUHA AaHAJIN3»

Hanpasnenue noxaroroBku: 15.03.04 «ABTOMaTH3alusi TEXHOJOTMYECKUX IPOILIECCOB M IPOU3-
BOJICTBY.

[Tpoduns: «PoOOTHI 1 POOOTOTEXHUIECKUE YCTPOUCTBAY.

Kadenpa: «MaremaTukay

1. MeToabl KOHTPOJISAA ¥ OLIEHMBAHUSA Pe3yIbTATOB 00yYeHH S

JJ1s KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCTBa OCBOCHUS TUCIUILIMHBI HACTOSIIEH TPpOrpaMMoii
MIPEAYCMOTPEHBI CISAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH YCIIEBAEMOCTH (TEKYIIHMI KOHTPOJIb);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. llIkaja 4 KPUTEPUH OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHUs
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS IO pe3ysibTaTaM
BBITNIOJIHEHUSI BCEX BUJIOB yueOHOU paboThI, IPEyCMOTPEHHBIX Y4EOHBIM IIJIAHOM 110 JAaHHOW AUCLIU-
IUIMHE, IIPM 3TOM YYMUTBIBAIOTCS PE3YyJbTAaThl TEKYLIErO KOHTPOJIS yCIIEBAEMOCTH B TEUECHHE Ce-
MmecTpa. OlLeHKa CTEeNEHH JTOCTHKEHUS 00y4aroIlMMUCS IJIaHUPYEMBIX pe3yJbTaToB OOyUYeHHUS 110
JUCLUIUINHE NPOBOJUTCS MPENOJABATENIEM, BEAYIIIMM 3aHATUS 110 AUCLUIIIMHE METOJOM JKCIIEPT-
HOU oueHkH. Ilo uToram mpoMeXyTouHOM aTTECTallUU MO0 AUCLUUIUIMHE BBICTABIISAETCS OLICHKA «OT-
JUYHO», «XOPOIIO», «yIOBIETBOPUTEIBHO» WUIIH «HEYAOBIECTBOPUTEIBHOY.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesbHbIE YCJI0BHS NMOATOTOBKH CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTAalluH, INPEIyCMOTPEHHBIE
IporpaMMoil JuciUIuInHbel. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTEIISAM, [IPUBEICHHBIM B
OtnnuHO TabynLax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HAaBBIKAMM, IPUMEHSIET UX B CUTyalUsIX HNOBBIIICHHON CJIOKHO-
ctu. Ilpm sToM Moryr OBITH JONYLIEHBl HE3HAUUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMsI MpPH IMEpPEeHOoCe 3HaHWM U
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKHM CTY-
AEGHTA K INPOMEKYTOYHOM aTTeCTalluM, NPEIyCMOTPEHHBIE
porpamMmMon TuCHUIUIMHBL. CTYyIEeHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUoOPEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
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HaBbIKaMH. B To jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbIE MOIPEIIHOCTH, 3314l PEIIaeT C HEeI04YeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUN XOJT PEIICHHUS.

YIIOBJ'IGTBOpI/ITeJ'IBHO

BrimonHensl Bce o0si3aTe/ibHbIE YCJIOBHUSI NMOATOTOBKH CTY-
JIeHTa K NPOMEKYTOYHOH aTTeCTAllMM, IPEIYCMOTPCHHBIC
nporpamMmoil aucumIMHbel. CTyJeHT NeMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabIUIax, ONepUPYyeT MPHUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B Pop-
MYJIHPOBAHUU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMeHTaluel U BBIBOJAMHM, B PEIICHUU 33]a4 MOTYT
COJIePIKATHCS TPYyObIe OMHMOKH. [[J1st mOoy4YeHus TPaBUIIBHOTO OT-
BETa TPEOYIOTCS YTOUHSIONINE BOIPOCHL.

Hey,I[OBJ'IeTBOpI/ITGJ'IBHO

He BbinosiHeHbl o00si3aTe/IbHbIE YCJOBHMS NOATOTOBKH CTY-
JAEHTA K IMPOMEKYTOYHOM aTTeCTalluH, INPEIyCMOTPEHHBIE
nporpammont aucuurinHbl, UM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHMM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0JInMIaX, IOMYCKAIOTCS 3HAUNUTENIbHbIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HaHHWI, YMEHHMI, HaBBIKOB 11O POy IOKa3aTelew,
CTYJECHT UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPHU-
pPOBaHUU 3HAHUSMU U YMEHUSIMU.

3. OneHo4YHbIC CPeACTBA

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHMUIIJINHE

«MaTteMaTH4YecKHUii aHAJIHU3)

HaunmenoBaunue
No
OIIEHOYHOTO Cpea-
/1
CTBa

[IpencraBnenue one-
HOYHOTO CPEZCTBA B
OOC

KpaTkas xapakTepucTiKa OLEHOYHOTO
cpeicTBa

1 KonrtponsHas (ca-
MOCTOSITEIbHAS)
pabota

(KP)

CpencTtBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJIyYE€HHBIE 3HAHMS JUUIsl pELIeHUs] 3a/1a4
OTpEeZIeNIEHHOr0 THMa MO TeME WU pa3-
neny

KommiekT KoHTpOIIb-
HBIX 33JIaHUU 110 Ba-
puaHTam

2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoOBEPKH YMEHHMM NPUMEHATH
IIOJIyYE€HHBIE 3HAHUS 110 3apaHee Olpee-
JIEHHOW METOJIMKE Ul pellleHus 3ajaad
WIK 33J]aHUi TI0 MOAYJIO WM AMCLHU-
IUIMHE B LIETIOM.

Kommniexkt  3amanuii
JUIS1 BBITIOJTHEHUS pac-
YeTHO-TpapuiecKon
paboThI
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CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crienMaibHas 6ecesia elarornyeckoro pa-

VeTHBIH onpoc co- | 00THHKA ¢ 00y4aromuMcess Ha TEMBI, CBS- Bonpocel 1o
3 OecenoBaHue, 3aHHBIC C M3y4aeMOU AUCIMIUIMHON, ¥ pac- | TeMam/pasjiesaM Juc-
(YO) CUMTAHHOE Ha BBLIICHEHHE 00beMa 3HAHUI IUTUTAHEI

oOyJarolierocsi 1o OmnpeaeeHHOMY pas-
Jieny, TeMe, IpoOemMe U T.11.

CucreMa cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
Tecr I103BOJISIIOIIIAS aBTOMATU3UPO- @DOH/T TECTOBBIX

(T) BaTh MPOIENYypy U3MEPEHUs YPOBHS 3Ha- 3a1aHUI

HUHN 1 YMEHUI 00y4aroerocs.
5 | Dk3amenaronnbie | CpeicTBO TPOBEPKM 3HAHWW, YMEHHH, | DK3aMEHAI[MOHHBIE
OuIeTHI HABBIKOB. MOKET BKJIFOUATh KOMIUICKC T€O- | OUJIETHI.
pPETUUYECKHUX BOIPOCOB, 3ajad, IpaKTHye-

(Bb) N Ixana onesuBaHusa u
CKUX 3aJaHUH.
npoueaypa IpuMeHe-
HUSI.
[IpomexxyTounas arrecta- | Jk3ameH (3 ) 1) yetho (V)
nus (ITA)

2) nucemenHo (I1)

3.1. Tekymumii KOHTPOJIb

OneHouHble cpecTBa TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIKOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7jaHus B popme OIaHKOBOTO TECTUPOBAHUSA [l KOHTPOJI OCBOEHUS 00YJarOIUMHUCS pa3/iesioB
JUCLUIIINHEL, pueM PI'P.

Conepixanue pacueTHO-TpaguIecKuX padoT.

PacueTrHo-rpadmnueckas padora Nel no nuddepeHuuanbHoMy HCUHCIeHNI0 GYHKIMIA OXHOI
NepeMeHHOH

Kpatkoe copeprkanue 1 3Tarbl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yucnoBoil nocne0BaTeNbHOCTH, IIpeien PyHKINH.
HccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHbIX PYHKINU.

HccnenoBanue GyHKIMH, TOCTPOECHUE TPa(UKOB.

PacuetHo-rpaduyeckas pa6ora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMEeHHbIX.

Kpartkoe copeprkanue pacueTHO-Tpaduueckoi paboThI:
@YHKINY HECKOJIBKUX NepeMEHHbIX. YacTHbIe pon3BoIHbIE. [IpOn3BOIHBIE OT CIOXKHBIX (PYHK-
1uil. [Tpon3BoiHAs 110 HANIPABICHUIO U TPAIUEHT. DKCTPeMyM (DYHKIIMH JBYX IT€PEMEHHBIX.

PacuetHo-rpaduyeckasi pa6ora Ne 3 1o HHTErpajbHOMY UCUHMCICHUIO.

KpaTkoe copepkanue 1 dTarbl pacdeTHO-Tpadudeckoil paboThI:
Ilepswiii sman:

Meroas! nHTErpUpOBaHUs. BriunciaeHne HeonpeeIeHHbIX HHTErPAIOB.
Bmoporti sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaoB. MccnenoBanue cxoauMocT HECOOCTBEHHBIX HHTETPa-

JIOB.

KommuiekT 3a5anuii i1 BBINOJIHEHHS
pacdyeTrHo-rpapuyeckux pador (PI'P)
1o AucuMIuMHe_MarteMaTHyecKuil aHaau3

(HaMMeHOBaHHE AUCIHUILIIHBI)

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiitu npenensr:

im (2—n)2 -(1+ n)2 ’
e (14 n)2 -(2- n)2

(2n*+3Y'
lim| — )
ool 2n° +1

. 2X% +11x+15
lim ——.

x—>-3 X+3

2n+1 _ 5n—1
Ilm n+2 n
noe 3745

lim Jn+2-38n*+3

e Yn+5+4n

- 3n+l
I|mn(x/n2+1—n), jim =107
n—o0 N o n+1 .

. 4x?

lim——.

x=0 §IN“~ 3X

. Sin3x . ctg7x
lim—= lim (1-3x)
><—>01_ex X—+0

0, X<-rx

2. HccnenoBath Ha HEOPEPBIBHOCTD U BBIMOJIHUTDH UEPTECK: Y = sin X, — T <X< 0

T, x>0

3. Haiitu npou3BoHyI0 QyHKIHU:

2(3x3 +AX2 —X— 2)

y = Inarcsiny/1-e**.

y= 15V1+x

y = arctg

J2

y = C0S6X
3sin(12x +1)

y = arctg® Inﬂ
X+2
3

sin(x—2y)+x—=7x
y

tg X — Ctg X

3t +1
X=—F
3t

t3
=sin| —+t |.

y = arctg’ ;2 +sinin2x

x=e"'cost, y=¢e'cost
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4. CocTaBUTh ypaBHEHMs KacaTEeIbHOM M HOPMAIM K JAaHHOW KpUBOW B TOYKE C abCHHCCOH X, :

y=x2+8Jx =32, x,=4.

5. TIpoBeCTH ONHOE UCCIea0BaHUe U nocTpouts rpaduk f (X)=x*+=
X

@OYHKUIMHU HECKOJBKHX MepeMeHHbIX

1. HaiiTu 4acTHBIE MPOU3BOHBIE BTOPOIO NOPSIKA, YOEIUTBCSA, UTO Zy =2y @ Z=

Xy

2

2. Haiiru rpamuent ¢yukiun z = f(X,y) Brouke M,(X,,Y,): 2= yT , M,(4,6).
X

3. UccneoBaTh Ha SKCTpeMyM QYHKIHIO Z =X —X+Y° +2Y.

HNurerpuposanue

Bopruucianrp HEOIIPEACJICHHBIC HHTEIPaJbl

dx - X
——,  [x-27dx, x+1)e dx, [xcos3xdx, [e*cosxdx,
s ! J( I J
X+18 ind
I dx - dx , J‘ dx, Ix2+1 o, Ismzxdx'
x> —6x+18" ~x*+6Xx+5 (x=6)(x+2) x> +3 cos’ X

Boruucauthb OINPEaACJCHHBIC HHTEI'PAJIbI

7.6 i 1 dX 1 e3
3sin? xcos xdx, —— x—1)e*dx,
g g 1+ 3x (I)( ) {x\/7+lnx
6 2 1+ X2 4 dx Lx? +2x
dx — 2 204X,
{1+ \/3x 2’ _Jz arctgx {(3x+5)2 { X +1

N X3 2 7.6 ) 1 dX
2 X, V4-x?dx, |3sin’xcosxdx , |——,
g V1+ X2 £ ;[ £\/1+3x

1 63 dX
I(x—l)exdx, I—
0 1 X7 +1Inx
HecoOcTBeHHbIE MHTETrPaJIbI

1. yKa)KI/ITC, KaKOW U3 HeCOOCTBEHHBIX HHTET PAJIOB ABJIICTCA CXOAAIIUMCHA

Ojox/;dx, Tx’3dx, T\/Fdx .
1 1 1

x* +3y?
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©  dx
2. BBI‘-II/ICJII/ITB I/IHTeraJI, yCTaHOBI/ITB €ro CXOANMOCTb UJIN paCXO,[[I/IMOCTB I ]_ 2
wl4 X

o0
3. Beruncnuth HHTErpail, YCTAHOBUTH €TI0 CXOJUMOCTD HUJIM PaCXOAUMOCTD “n Xadx
1

a dx
4. BBI‘-II/ICJII/ITL HGCO6CTB€HHBII/I I/IHTGI‘paJI IT . yCTaHOBI/ITL €ro CXoanuMocCTh UJiIn
0~/ X

paCXOI[I/IMOCTI).
1
dx
5. BBILII/ICJ'II/ITI) HCCO6CTB€HHI>II/I I/IHTel"paJ'I _2 , YCTaHOBI/ITL €ro CXoauMoOCTh Ujin
-1
pacxoauMOCTb.

0

dx
2. Berauciaute HHTCIrpal, YCTaHOBI/ITL €ro CXO0ANUMOCTb UJIK PACXOJUMOCTD I

1+ x?

—00

o0
3. Beruncnuth HUHTCErpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIM PACXOAUMOCTDb J.In xdx
1

1
. dx
4. Berauciaute HeCO6CTBeHHBII/I HHTCIrpall J._Z . YCTaHOBI/ITb €ro CXOANMOCTh UJIN
X
-1

paCXO,I[I/IMOCTB.
1
dx
BBI‘{I/ICJ'II/ITB HeCO6CTBeHHBII/I I/IHTeraJ'I _3 , y'CTaHOBI/ITB €ro CXoanuMoCTh NiIn
0
pacxoauMOCTb.

KpaTH])Ie HHTErpaJjabl

1. I3MeHUTH MOpAAOK UHTCTPUPOBAHHUA B JIBOMHOM HUHTCIpajIC

6—x

a jdx [f 0 y)dy, b. jdyzjyf (x, y)dx.
0 2X 0 Jy

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

3. Beruucnurs

”(12x2y2 +16x°y* ) dxdy;
D

D: x=1y=x y=—Jx.

4. BEIYUCIUTE
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[[(x* + y)dxdy, D — MHOXeCTBO TOUEK IUIOCKOCTH, OTPAHUYEHHOE JTMHUAMH
(D)

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

5. Haiitu mmomaas GuUrypsl, orpaHU4eHHON TaHHBIMU JTHHUSIMHA
y=3/x, y=4¢e*, y=3, y=4.
6. Haiftn miomaznp GUrypsl, OrpaHHIEHHON IMHISIME Y = X°, Y =—X+ 2

8. Haiitu 00beM Terna, moydeHHOro Bpamiennem Bokpyr ocu OY (urypsl, orpaHu4eHHON JIMHU-
3
asmu Y=Xx, y=1 x=0.

9. Haiitu o0beM Telna, moiay4yeHHoro BpamienneM Bokpyr ocu OX ¢urypsl, orpaHuueHHOM JTHHU-
2 2

amu Y =X, Yy’ =X.

KonTposabHbie padoTsl (IpuMepbI)

Bapuant

1. TToctpouts rpaduk: Yy = 3C0S2X

2. Haiitu npenensi:

_ 2 2 _ 3 g2 o
(5 n)2+(5+n)2 2)Iim1 c2052x 3 Iim); x2 X—2
—(5+n) o0 @2 ] -2 X° = 2x% +X—2

1) lim
> (5-n)

1

2 _x— x2
4) "mx—xl 5) Iim(mj 6) Iim(x—\/xz—x+1)

2 In(x-1) x>0\ 14 X COS X X0

—-X, X<0

2
3. UccnenoBath Ha HENPEPBIBHOCTD M BBIMOIHUTB YepTek: Y =< X°, 0<x< 2

3, Xx>2
Bapuant
1. Haiitu nponsBoauyo Y,
X
a) y:arctg3lnL 6) y:(\/;)
X+2
3
B) Sin(x—2y)+—="7x r) x=e"'cost, y=e'cost
y
oo (1 1
2. Haiitu lim| =—
x>o| X arctgx
, 1
3. TIpOBECTH TIOJIHOE UCCIIENOBAHKE U TIOCTPOUTH Tpaduk | (X) =X"+—.
X
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Bapuanr.

ou

Nel. BeruucnuTh npou3BOAHYIO MO HAMIPABJICHUI0O —— W HAUTH MOAYJb BEKTOpa IpajiueHTa AJIs

0S

X

byakuun U = 2xy + T + Z3 B TOYKE A(6;9; 1) B HaIlpaBJIECHUH, COCTABIIAIONIEM C OCIMHU KOOP-
3 6

aunat yriael COS o :?, Cosf=—=, y<—.

Ne2. Vcenenoats a skctpemym ynximio Z = Xy(L—4x% —4y) =5,

N3. Z=In(y—x*), X=4/sint, y=cost. Haiu 3—?

Bapuant

Boiuucanume:

16 2
dx
1. . 2. |(2x+1)-Inxdx .
! Jx -2 ! (2x+1)
3x? -4 sin’ 3x 2x—1
3. dx. 4, dx. 5. | ————dx.
J‘x2+4x g Icosz3x * Iw/4—2x—x2 !
1. Brruncnute nHTErpabL:
+00 " +00 dx
xe™ dx . S
J; '!.x -/Inx

I/I306p3.3HTB o0JacThb HUHTCIPUPOBAHUA U UBMCHUTDL NOPSAAOK UHTCTPUPOBAHHNS B IOBTOPHOM HHTEIpAJIC
0 V25-x7
[ax [ 1@y,
—4 0

Boruncnute miomanbs GUrypbl, OrpaHMYEHHOM JIMHUSIMH

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

Sagaun

3
1 yactb 1. y=sininx, y,y"-? 2. y=m, dy—? 3.
X
y=3x* +xe*,x,=2[1x=0,1, [ly—?

4. HaiiTi npou3BOJHYIO Y, !
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a) y= 5 Sin4 X—3 6) y= Xarctg7><
V X

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

5. MccnenoBats Ha sxerpemyM f (Xx)=(x— 3)2 (x—5).

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

3
7. Haiitu HauGonbluee, HanMeHblIee 3HadeHne Gpyrkuun f (X)= 3 —16x na otpeske [-5;1].

8. [TocTpouTh KacaTeabHyIO K rpapuky QyHkimn f (X) =3arccos x* B Touke X :% .

2 yacTthb 9. HaiiTu nipenensr:

3+n)* —(2+n)’ 2 ox—
0 fim G Z@EN) i 102X gy X 2X28 L 5K

e (24 n)2 ~(1- n)2 x>0 @2 —1 x>-3 x> 4+ 5X° + 6X 7 93X
3 gyacTp
0, X<-rx
10. HccnenoBarh Ha HEMPEPHIBHOCTD U BBIMOIHUTD YepTex: Y =4SINX, —7 <X <0.
T, X=0
X3
11. TpoBecTn ToNHOE HecIenoBaHke i ocTponts rpaduk f (X)=— R
X -

Kpurepun onenkn:

- OLIEHKA «3a4TEHO» BBICTABIISETCA CTY/ACHTY, €CJIM OH PETYJSIPHO B TEUCHHE CEMECTPA MPEICTABIISAI
pelIeHus 3a/1a4, BBIITOJIHUI MIOJHOCTBIO BCE 3a/laHUs U X 3aIlUTUI, OTBETUB Ha BOIPOCHI IIPENnoja-
BaTelIs;

- OLIEHKA «HE 3aYTCHO» BBICTABIISIETCS CTYJEHTY, €CIIM OH HEPETYJISIPHO B TEUEHHE CEMECTpa Mpe-
CTaBJISUI PELICHUs 3a/1a4, BBIIOIHIII 3a/laHKs HE IOJHOCTBIO MM BOOOIIE HE MPEACTaBIsLT paboThI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHBIE HETOYHOCTH B OTBETaX Ha BOIPOCHI IPENOIaBATE.

Jljig mpoBeieHust TEKYILEro KOHTPOJISl 3HAaHUM CTY/I€HTOB B AMCTAHIIMOHHOM (opMaTe B pas-
paboranHbIX Kadenpoil «MaTemaTukay OHJIAHH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (IIPOOHBIE) Te-
CTBI.

7.3.2. IIpoMe:kyTOYHASI aTTECTALMSA
KoMmiuiekT Bonnpocos
JudpdepeHunanbHoe HCHUCTEHHE (PYHKIUIT OHOM NTepeMeHHOH

1. TlonsTHe nepeMeHHOI BeINYMHBI U 00JIaCTH €€ U3MEHEHHUS.
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wn

o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

ook owdE

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKIUH.

OnpeneneHne U TUIbI YUCIOBOM MOCIIEI0BATEIILHOCTH.

[Ipenen unciaOBOM MOCIENOBATEIBLHOCTH. ApHr(MeTHUECKUE ONepaliii Hajl MOCIIeA0BaTENIbHO-
CTSIMH.

VYcnoBus CyniecTBOBaHHS KOHEYHOTI'O MPEeIia YNCIOBO 1ocieoBareabHocTy (TeopeMbl Ko
u Beiiepmtpacca).

Bropoii 3amedaTenbHbIi Ipeaeil.

[Ipenen pyukuuu. Onpenenenus. ['eomerprueckast UHTEpIIpeTalus MOHATHUS Mpeaena ¢ yHKIUH.
CaoiicTBa npeesos.

beckoneuno Masbie, 6eckoHEUHO O0bIHe (PYHKITUH.

IlepBbIil 3aMeUaTeIbHBIN IPEIEI.

beckoneyHo maible BeMUMHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble M UX MCIOJB30BaHUE NPU
BBIUUCIICHUH TIpe/esioB. Tabauiia SKBUBAICHTHBIX OECKOHEYHO MaJIbIX.

HenpepriBHOCTE (DyHKIIUM B TOUKE U HA TpoMexyTke. OqHocTopoHHHE npeneisl. Kinaccuduka-
U TOYEK pa3pbiBa rpaduka.

CroiicTBa GyHKIIMN, HETIPEPHIBHBIX Ha OTpe3ke (Teopemsbl BerepmTpacca, bonbmano — Komn).
[IpouzBoanas. ['eomerpruueckuii u pusndecKuii cMbIca pou3BoaHOM. KacaTenpHas u HoOpMaib
K TUJIOCKOW KPUBOM.

Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBsi3p MEX1y CYIIECTBOBAaHMEM MPOU3BOAHON (DYHKIIMU B TOUKE U HEMPEPBIBHOCTHIO (PYHKINUU
B TOM 7K€ TOYKE.

[IpousBoHas CyMMBI, IpOU3BeIeHUs, YacTHOTO. [Ipon3BogHas clokHOM 1 00paTHOM QyHKIUH.
[Ipou3BoaHas mapaMeTpUUYECKH 3a1laHHON (PYHKIINH.

[IpousBoaHas GyHKINH, 3aIaHHON HESBHO.

HuddeperunpoBanue cI0KHOM MOKa3aTeIbHON QYHKIINH.

Huddepenuupyemocts. Juddepennnan. 'eomerpuueckuii cMbicn auddepennnana.
[TpousBoaHbie U MU HepeHHaTbl BEICIINX MTOPSIKOB.

OcHoBHble TeopeMbl AuddepeHnnaibHoro ucuncieHus (reopema depma, Teopema Pos, teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

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

AcuMnToThI rpaguka QyHKIUH.

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTOuHBIE YCIOBUS KCTPEMYyMa.

JlocTatouHoe yciaoBUe Bo3pacTaHus (yObIBaHUS) GYHKLUH.

HaubGonbiiee u HauMmeHbllee 3HaUeHHS GYHKIIUA HAa OTPE3KE.

BbImyki10cTh, BOTHYTOCTb, TOUKA Nepernda. JloctaTouHoe yclioBHE BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe yciaoBue Touku neperuda. Jfoctatounoe ycioBue neperuoa.

OO1m1ast cxema MOCTPOCHHUS U MCCiIeJoBaHus Tpaduka QyHKIMH.

OYHKIMHU HECKOJIbBKUX IEPEMEHHBIX

OnpeneneHye U reOMETPUIECKUNA CMBICH (DYHKIIMU JABYX MTEPEMEHHBIX.

Jluauu ypoBHS QYHKIUU IBYX [TE€PEMEHHBIX.

YacTHble MTPOU3BOAHbBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
OYHKINY HECKOIBKUX NEPEMEHHBIX, TOHITHE MOJIHOTO Auddepeniuana.
JuddepenunpoBanue ca0KHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoHBIE BBICIINX MOPSAKOB (PYHKIIMK HECKOJIIBKUX MepeMeHHbIX. CMellaHHble TPON3BO/-
Heie. Teopema IlIBapra.
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7. TlpouwsBoaHast pyHKIIMN HECKOJIBKUX MEPEMEHHBIX MO HAIIPABJICHUIO.

8. Ilpowm3BojaHas IO HANPABIICHUIO M TPAJAUEHT CKAJISIPHOTO TOJIS.

9. DkerpemyM (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

10. HeoOxoauMoe U T0CTaTOYHOE YCIIOBHS dKCTpeMyMa (DYHKIIMH JBYX ITEPEMEHHBIX.

HNHTEI'PAJIBHOE UCYHUCJIEHUE

[TepBooOpazHas, HeolpeaeaeHHbIH HHTerpall. Ta0nria OCHOBHBIX HHTETPAJIOB.

3ameHa IepeMEHHOM U UHTETPUPOBAHUE 110 YACTSIM B HEOIIPEIEIECHHOM UHTErpase.

HuTerpupoBaHue ¢ MOMOIIBIO MOABEICHUS O] 3HaK qud depeHmana.

HuTerpupoBanue palioHaIbHBIX APOOESH.

WHTerpupoBaHue Mo 4acTSM U 3aMEHa IIEPEMEHHON B OIIPEJICIIEHHOM HHTErpase.

HuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKIUN, OCHOBHBIE TPUEMBI.

WuTerpupoBanue UpparoOHAIBHBIX (YHKIUIA.

VYHuBepcanpHas TPUTOHOMETPUYECKas OJICTAHOBKA.

OnpeneneHHblii nHTErpai u ero ceoiicrea. ®opmyna HeroTona — Jleitbuuna.

10 [TpunoskeHus onpeeIeHHOr0 NHTErpaia K pelIeHUI0 TeOMETPUYECKUX U PU3NYECKUX 3a]1a4.

11. Beruucnenue miomajei ¢ MTOMOIIBI0 OMPEACIICHHOTO HHTETpalia.

12. BolunicnieHue miomaay 1 JUIMHbI KPUBOM, 3aJaHHOW ypaBHEHUSIMU B TapaMeTpHUecKoil popme.

13. BeruucnieHue miomnaay KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Boruncnenue miomaield B IpsIMOYTOJIbHBIX M MOJSIPHBIX KOOPAWHATAX C TIOMOIIBIO ONpe/esieH-
HOT'0 MHTErpaJa.

15. Borunicnienue ATUHBL JYTH C IOMOIIBIO OMPEeIEHHOTO HHTErpaa.

16. Beruucnienue JUIMHBI IyTH KPUBOH, 3aIaHHON TTapaMeTPUUYECKH.

17. Boruncnenue o0beMa Tena BpalleHus ¢ TOMOIIBIO ONPEIEeTICHHOT0 HHTETpaa.

18. BeruuciieHue 1iomaay MoBepXHOCTH Tella BPAIICHUSI.

19. HecobcTBEeHHBIE MHTETPAJIbl IEPBOTO U BTOPOTO TUMA. [IOHATHSA CXOIUMOCTH U PACXOUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecobcTBeHHBIE HHTETPAIIBI OT Pa3pbIBHBIX (DYHKIIUH.

CoNoOR~WNE

IK3aMEeHAIIHOHHBIE OMJIeThI

Haznauenue: Mcnonb3yroTces [u1s mpoBeaeHUs poMexyTouHoil arrectanuu (I1A) no qucuuniuze
«MaremaTuueckuii anainmus".
Pernament skx3ameHa: - BpeMst Ha OATOTOBKY TE3UCOB OTBETOB - A0 45 MUH.

- Crioco6 KOHTPOJISA: YCTHBIE OTBETHI.
KoMIUIeKTBI DK3aMEHAIMOHHBIX OMJIETOB JOKHBI coiepkarh OmneToB Ha 25-30% Ootbiie uncia
CTYJCHTOB B IpyIIe (XpaHsaTcs Ha kadeape «MaTemaTukay).

TunosBble BAPHAHTHI OUJIETOB MPUJIATAIOTCS.

MUHHCTEPCTBO OBPA3ZOBAHIS 1 HAYKU POCCUMCKON ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIETO OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «MatemaTuka»
O6pazoBarenpHas nporpamma 27.03.04 «YmpaBieHne B TEXHUYECKUX CUCTEMaX
Hucumnimua «MaTteMaTH4eCcKuil aHaIu3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BWIET
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1. TlepBooOpa3Hasi, HeonpeaeneHHbIH HHTerpan. Tabmuia OCHOBHBIX HHTETPAJIOB.

dx
J 45-x+5-x
3. Haiitu rpagueHT GyHKIUU Z = y\/x—y B Touke M, (14).
4. YxaxuTe, KAKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISCTCS CXOISIIAMCSE

T\/;dx, Tx‘sdx, T\/Fdx.
1 1 1

2. BpruncauTh HeonpeneIeHHbBIN HHTETpa

5. HaiiguTe 3KCTpeMyMbl U TOUKH Tleperuda Gpynkuuu Y = (X —1)e ™.

YTBepkaeHo Ha 3aceqannu kadeapsl MaTemMaTuku « 03» 05 2023 r., mporokon Ne 10

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

MUHHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3OBAHUS POCCUNICKOIM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJIEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWIN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTHKa
O6pazoBarenbHas nporpamma 27.03.04 «YmpaBneHue B TEXHUYECKUX CHCTEMaX
JuctnuniamHa «MaTeMaTHYeCKU aHAIU3)

Kypc 1, cemectp 2

DK3aMeHaAlMOHHBII oueT Ne 1

1. HecoOcTBeHHbIE HHTErpabl MEPBOTO U BTOpPOro Tuna. [IoHATHS CXOAMMOCTH U PacX0IUMOCTH
HECOOCTBEHHOIO MHTETPaa.
2t?
1+t%

2. Haiitu mpon3BonHy0 QYHKINH, 33JaHHONW MTAPaMETPUIECKH X = . t 5 V=
+t
3. HccrenoBaTh Ha SKCTpeMyM QYHKIHIO Z = X~ — X+ Y + 2.
7.6
4. BbIYHCIHUTH ONPE/ICIICHHBIN HHTErpal IBSin 2 xcos xdx.
0

5. Haiiti 00beM Tea, Moy4eHHOTro BpaieHneM BoKpyr oc OX  Gurypbl, orpaHHueHHOM JINHH-
3
amu Y=X, y=1 x=0.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemaTuku « 03» 05 2023 r., mporokon Ne 10

H.o. 3aB. kadempoit H.B. BacunneBa / /

J171g mpoBeieHNs MPOMEKYTOYHOT'0 KOHTPOJISl 3HAHUHN CTY/IEHTOB B JUCTAHIIMOHHOM (opmaTe
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAHH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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