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1. Henn, 3amauMm W IUIAHMPYeMble pe3yJabTATbl O00y4YeHHSA IO
AUCHUILIMHE

K oOCHOBHBIM yensam OCBOCHHS AUCHUIUIMHBI «MaTeMaTHYeCcKUid aHallu3» CIeayeT
OTHECTHU:

- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;

- IpUOOpETEeHHE CTYAEHTaMU ILIMPOKOI0 Kpyra MaTreMaTH4YeCKMX 3HaHWM, YMEHUH M
HAaBBIKOB;

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

- YMEHHE CTYJCHTAaMH pa3BUBaThb HABBIKM CAMOCTOSTENILHOIO HM3Y4YCHHs YYEOHOH H
Hay4HOU JIUTEPATYPHI, COJIEpKAILIEH MATEMATUYECKUE CBEICHUS U PE3YNIbTAThL;

- TOJTrOTOBKY CTYIEHTOB K JEATEIIbHOCTH B COOTBETCTBUU C KBaIM(PHUKALMOHHOM
XapaKTepUCTUKON OakalaBpa MO HampaBlICHUIO, B TOM 4Hcle (opMupoBaHUE YMEHUU
UCIIOJIb30BAaTh OCBOCHHBIE MATEMAaTHUECKUE METO/IbI B IPOPECCHOHATIBHOM 1A TEILHOCTH.

- TIOJATOTOBKY BBICOKOKBATU(UIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX
u(ppoBOl TYypOYIEHTHOCTH M BBICOKUX TEXHOJIOTMYECKUX PHUCKOB COBPEMEHHOH LU(POBOI
SKOHOMUKH.

K ocHOBHBIM 3a0auam OCBOEHMSI AMCUMIUIMHBI «MaTemMaTuyecKuil aHajau3» Cleayer
OTHECTH:

- OCBOGHHE CTYACHTAMH OCHOBHBIX TIOHATHH, METOJ0B, (HOPMHUPYIOMIHX OOIIYIO
MaTeMaTHUYECKYIO OJITOTOBKY, HEOOXOAUMYIO JIJIsl YCIICITHOTO PEIIeHUs TPUKIAIHBIX 3a7a4;

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

OOydenne 1o guciuIuinHe «MaTeMaTHUeCKHd aHaM3» HampaBlIeHO Ha (QopMHUpOBaHUE
y oOydaromuxcs ciaeayroumx kommnereHuuid B coorserctBun ¢ @I'OC 27.03.05 «HHOBaTHKAY,
yTBepKAEHHBIM NprkazoM MunobpHayku Poccun ot 31.07.2020 N 870::

Koa u HauMeHoOBaHHEe HNHauKaTopbl 10CTHKEHUS
KOMIIeTeHIUI KOMIIeTeHIIMH
OIIK-1. CnocoOeH aHanu3upoBaTh 3a/1a4u HNOIIK-1.4. 3HaeT npuHIMIHAIBHBIC
HpO(l)CCCHOHaHBHOﬁ IEATECIIPHOCTH HA OCHOBE 0COOEHHOCTH MOZACIIMPOBAHUA MATCMATUYCCKUX,
MOJIOKEHUH, 3aKOHOB U METOZI0B B 00JIaCTH (pU3MYECKHUX 1 XHMIYECKHX MPOLECCOB,

MaTe€MAaTUKH, €CTECTBEHHBIX U TEXHUYecKkux | [PCAHA3HAICHHBIC UL KOHKPETHBIX
HayK TEXHOJIOT'MYCCKUX IMPOLECCOB, B TOM YHUCIIC

aIAUTUBHOIO IIPOU3BOJCTBA;

NOIIK-1.1. Ucnons3yeT OCHOBHBIEC 3aKOHBI
0a30BbIX HHKCHEPHBIX U TEXHUICCKUX
JUCIIUTUINH;

NOIIK-1.2. Ucnons3yeT OCHOBHBIEC 3aKOHBI
€CTeCTBCHHOHAYYHBIX JUCITUILINH, TIPaBHIIa
MOCTPOCHHUS TEXHHIECKUX CXEM M YePTEIKEI;
HMOIIK-1.3. Bnageer 0OCHOBHBIMH METOaMU
TEXHHUKO-PKOHOMHUYECKOTO aHaIN3a,
HABBIKAMU COCTaBJICHHs pab0YNX MPOEKTOB B
COCTaBE TBOPUYECKON KOMaHIbI

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HuctunnuHa OTHOCHUTCS K oOsi3aTenpHOM dactu Oinoka bl: Mopyns «Marematudeckue u
€CTECTBEHHO-HAYYHBIE JUCLUILIMHBDY.
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JucuumnimHa 6azupyercs Ha cienyoueil, poieHHON UCIUITIHE:
- TMHEeWHas anreopa.

I[I/ICL[I/IHJII/IHEI «MaTeMaTH4eCKHil aHaIN3» JJOTHYSCKU CBI3aHa C MNOoCICAYIOIUMHU OUCIUIIIMHAMMU

B obsazamenvrou wacmu:
- (husuka;
- TEOpeTUYECKasi MEXaHUKA;
- 3JIEKTPOTEXHUKA U AIEKTPOHUKA;
- CONPOTUBJIEHUE MAaTEPUAJIOB;
- IPOrPaMMUPOBAHUE U AITOPUTMHU3ALINS;
- KOMIUIEKCHOE MOJICJINPOBAHHUE C IPUMEHEHUEM METO]a KOHEYHBIX 3JIEMEHTOB;
- npumeHenne CAE-niporpaMm yid pacuera IpO4HOCTH U3AEIuil;

- OKOHOMHYECCKasA TCOPpHUI U 6I/ISH6C'HHaHI/Ip0BaHI/Ie.

B uacmu ¢opmupyemou yuacmuuxkamu o6pazo8amenbHblX OMHOUWEHUI.

- KOMITBIOTEpHOE MTPOEKTUPOBAHUE HHCTPYMEHTA U 000PYAOBaHUS;

- AJITOPUTMBI pemeHm”I HECTAaHJApPTHBIX 3a/a4.

3. CTpykTypa u coaep:KaHue IMCUUIIIHHBI

OO61mas TpyA0EeMKOCTh AUCHUILINHBI COCTABISET 4 3aUeTHbIC eIUHULIBI -144 yaca.

3.1. Buabl y4eOHoii padoThl U TPYA0EMKOCTH

n/n Bup y4eOHoii padoThI Koi:f;iﬂm Cemectp 2
AyIMTOpHBIE 3aHATHS 72 72
B ToM ynce:
Jlexun 18 18
1.
CeMuHapcKue/mpakTHUECKHUE 3aHATUS o4 o4
- JlaGopaTopHble 3aHATHS - -
CamocrosiTesibHast padoTa 72 72
IIpomMe:kyTOoUHasI aTTeCTALUSA OK3aMeH DK3aMeH
Hroro 144 144

3.2.

Pa3smemién B npunoxkenuu 1 x paboueit mporpamme.

BBenenue

3.3.

Conep:xanue pa3iejioB QM CIUAININHbBI

TemaTuyeckuii JIaH U3Yy4YeHUS] AUCIUTINHbBI




[Ipeamer, 3agaun u conepxkaHue TUCHUTUIMHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUIUINHEI.
CtpyKTypa Kypca, €ro MeCcTo M poJib B TIOJITOTOBKE OaKkanaBpa, CBSA3b C IPYTUMHU TUCIUTIIIHHAMMU.

Paznea 1. luddepennnanbHoe ucuucjienue pyHKuuii 01HOH nepeMeHHOi

Tema 1. Hucnoas nocneaosaresnbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
cBoiictBa. @ynkuus. [locrpoenue rpadpukoB ¢pynkuuit. [Ipenen pynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBeiii 1 BTopoii 3aMevarenbHbie npeaesbl. CpaBHeHHE 0ECKOHEYHO MajIbIX
1 0ECKOHEYHO OOJIBIINX BETMYNH. DKBUBAICHTHBIC OECKOHEYHO MaJIble BEIIMYMHBI.

Tema 2. HenpepbIBHOCTH (DYHKIIMI B TOUKE U HA IPOMEXYTKe, TOUKH pa3pbiBa G yHKIIHH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KIaCCUPUKALIHSL.

Tema 3. [IpousBognas Gpynkiuu. ['eomerpuyeckuii 1 GU3NIECKUN CMBICT TPOU3BOTHOM.
[Tpasunia quddepeHmupoBanmst ¥ GOPMYIIbI BBIYHCICHUS TPOU3BOHBIX. Ta0mIia Mporu3BOTHBIX
OCHOBHBIX JJIEMEHTapHbIX (QYHKIUI. BbluncneHne mnpous3BOAHBIX (QYHKIMM, 3aJaHHBIX
Pa3InYHBIM 00pa3oM.

Huddepenunan. [IpousBonusie u auddepeHinanbl BEICIIHX TOpAakoB. [TpubnmkenHbie
BBIYHUCIICHHSI ¢ IOMOIIBI0 U depeHnnanos.

Tema 4. IlpaBuno Jlonuransa. ®opmyna Telnopa. PackpeiThe HeompeaerneHHOCTEH
pasnuuyHOro THMA. Pa3nokeHne OCHOBHBIX AJIeMEHTapHbIX (yHKIMA 1mo ¢opmyne Teitnopa.
[TpubnmkeHHbIe BBIYUCIECHUS C TOMOIIBIO Gpopmyrsl Teitnopa.

Tema 5. OcHoBHble TeopemMbl TUMDEPSHINATEHOTO HUCYHUCICHUS. MOHOTOHHOCTB
byHkuy, 3KcTpeMymbl HeoOxonuMble M JOCTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIBHOTO
skcTpemyMma. HccnenoBanme BwImykiocTd rpaduka (ynkmun. Toukm mnepermdba rpaduka
byHKIHH.

OOmiast cxema mccienoBanus QyHKIUU U OCcTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpPEepBIBHBIX Ha oTpe3ke. Hauborbiee u HanMeHblee 3Ha4eHUs (QyHKIUU Ha OTPE3Ke.

Pazpnen 2. lu¢ppepenuunaibHoe ucunciaeHne GyHKIUl HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKINH HECKOJIBKUX IEPEMEHHBIX. JIMHUN M ITOBEPXHOCTU ypOBHs. YacTHbIe
npousBosHble. [lomublil nuddepenuann. IIpousBoaHbIE CIOXHOM (DYHKIIMM HECKOJIbKUX
nepeMeHHbIX. YacTHbIe Mpon3BoAHbIE U Tu(depeHIransl BeICIINX nopsakos. Teopema LlBapua.

Tema 2. [IpousBonHas no Hanpasnenuro. I'pannent. Kacarensnas k kpusoid. Kacarenpnas
IUIOCKOCTh M HOpMaJib K moBepxHocTU. Popmyna Teitnopa. DkcTpeMyM (QyHKIMU HECKOJIBKHUX
nepeMeHHbIX. HeoOXoMble U JOCTaTOYHBIE YCIOBUS SKCTpEMyMa.

Pa3nen 3. UnTerpanbHoe ucHuCIeHHE

Tema 1. IlepBooOpa3znas. Teopema CylIeCTBOBAaHHMsS HEONPEAEICHHOTO HHTErpasa.
Heonpenenennslit uHTErpai u ero cBoiictsa. Tabauia HHTETPaJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeToapl HMHTErpUPOBAHMSI C IOMOIIBIO 3aMEHbl IMEPEMEHHOW, MOJBEJCHUEM IOJ] 3HaK
muddepenmana. MeTon HHTETPUPOBAHUS 110 YACTSM.

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

Tema 2. 3agaun, TPUBOIAIINE K MOHIATHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbId
MHTETpaJl, €ro CBOWCTBA. YCIIOBUS MHTErpupyeMocTd. VHTerpans ¢ NEpEeMEHHBIM INPEIEIIOM
uHTerpupoBanusi. @opmyna Herotona — Jleitbnuna. 3ameHa mepeMeHHOH B OIpe/eIeHHOM
UHTETpaIe.

[IpunoxkeHus OMNpeNeIeHHOro0 HHTEerpajsa B TE€OMETpPUHM U MEXaHHUKe (BBIUMCIICHUE
IUIOINAAEH TUIOCKUX (UTYp, JUIMHBI KPUBOH, 0OBEMOB.

Tema 3. HecoOcTBeHHBIE HHTErpajibl MEPBOrO M BTOPOro poaa (Mo OECKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHWYEHHBIX (PYHKIMI Ha KOHEYHOM IPOMEXYTKE), UX CBOMCTBA.



Tema 4. 3agaun, NpUBOJAIINE K KPAaTHBIM UHTErpajaM. J|BOMHON U TPOWHOM UHTETpaIbl,
uX cBoiicTBa. [IpaBuia BEIYMCIEHUSI TBOWMHBIX HHTETPAJIOB.

3.4. TemaTuka NpakKTHYECKUX 3aHITHH MO TUCHUIIHHE
«MareMaTHYeCKHH aHAJIN3»

Ne Tema 3ausaTus

1 Pa3zgen 1. Di1eMeHTBI MAaTEMATHYECKOI'0 AHAJIN3A.

UucnoBasg mnocinenoBaresibHOCTh. lIpeaen 4ucnoBOW MOCHEAOBAaTENBHOCTH W €rO
cBoiicTBa. [IpaBuna npenensHoro nepexona. @ynknus. [Ipenen pynkmuu. Teopemsl o
npeznenax ¢GyHkuuu. IlepBeiii 1 BTOpOil 3aMedaTenbHbIe MPEIEIbl.

2 CpaBHeHHE OCCKOHEYHO MaJlbIX M OCCKOHEYHO OOJBIIMX BEJIWYHH. DKBHBAJICHTHBIC
OECKOHEUHO MaJIbI€ BEIUYNHBEI.

3 PackpbiTie HeonpeieIeHHOCTEN Pa3InyHOro TUIIA

4 HenpepriBHOCTE (yHKIMIT B TOUKE U Ha TpoMekyTKe. OTHOCTOPOHHUE Tpeenbl. Touku
paspeiBa Gynknuu. [IpuMepsl pemieHus 3aaad

5 [TpousBognas ¢yukuuu. IlpaBuna nuddepenuvpoBanuss U GOPMYIbl BBIYUCICHUS
pon3BOIHBIX. Texanka nuddepeHmpoBanus

6 HuddepenunpoBanrie  oOpatHbix  GyHKIUH, (YHKIOUN, 3aJaHHBIX  HESABHO,
napaMeTpHUIecKy, Jorapupmudeckoe qudhepeHmpoBanme

7 Huddepennman. ['eomerpuueckuii  cmbicn  auddepennuana. I[IpousBogHbie U
muddepeHIranbl  BRICIINX MOPSIKOB. [IpHONKeHHBIE BBIYHCICHUS C ITOMOIIBIO
nuddepeHIranos.

8 [IpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEAEIEHHOCTEW Pa3JIMYHOTO
tuna. Pa3noxeHus OCHOBHBIX J€MEHTapHBIX QPYHKIMIA 110 Gopmyse MakiiopeHa.

9 [TpubimxeHHbIe BEIYMCIICHUSI C TOMOIIBI0 (hopmyiibl Teitnopa.

10 | [TomHOe niccnenoBanue GyHKIUH U mocTpoeHue rpadukos. [Tpumepsl

11 | ITonHoe uccaenoBanue GyHKUUH U ocTpoeHue rpadukos. [Tpumeps! (mpogokeHue)
CamocrosrenbHas pabora Nel Ha ceMuHape 1o GyHKIMSIM OJHONW EPEMEHHOMN

12 | Pazgen 2. OyHKIMH HECKOJbKHMX NepeMeHHbIX. JIMHUM M TOBEpPXHOCTH YPOBHS.
YacTtHble npon3BoAHbIE U UG depeHIInan NepBoro nopsaxa.

13 | Ionusiit auddepenunan. ITpousBonnslie cnoxHoil ¢pyHkuuu. IIpousBoaHas GpyHKIUM,
3aJJaHHON HEesBHO. YacTHBIE NMPOW3BOAHBIE W U (EpEeHIINaTBl BBICIINX MOPSIKOB.
Teopema IlIBapua.

14 | Ilpou3BoHAas 1O HAMPABICHUIO. [ palieHT.

15 | DkcrpeMyM QYHKIIMH HECKOJIBKHX epeMeHHbIX. HeoOX0Mble 1 TOCTaTOYHBIE YCIIOBHS
DKCTpEMyMa.

16 | CamocrositenbHast paGora Ne 2 Ha ceMHHape N0 (YHKOHSIM HECKOJIBKHX
nepeMeHHbIX

17 | Pa3aen 3. UuTerpajbHoe HCUHCTIEHHE
[lepBooOpasznas.  HeompeneneHHslii  WHTETpal W €ro  CBoiicTBa.  Mertoa
HETOCPEICTBEHHOTO HHTETPUPOBAHUS.

18 | UnTerpupoBaHue C TMOMOINBIO 3aMEHBl MEPEMEHHOH, MOJBEACHUEM TOJ 3HAK
muddepennmana. Meron HHTErpUPOBAHUS MO YACTIIM

19 | UnTerpupoBanue panMOHAIBHBIX JIpoOed, MHTErpUpOBaHUE HEKOTOPBIX BHJIOB
UPPalMOHATBHBIX (PYHKIIHH

20 | UnTerpupoBaHne TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BeiuncieHne ompeelieHHbIX WHTerpaioB 1o (opmyne HeroTona-JleiOnuma. 3ameHa
MEPEeMEHHOI ¥ MHTErPUPOBAHUE TI0 YaCTSIM B ONPEICTICHHOM HHTETpale.




22

[TpunoxeHus ONpPeNeNeHHOrO0 MHTEerpaja B T€OMETPUM M MEXaHUKE (BBIUUCIICHHE
TUIOINAACH TUIOCKUX (UTYP, JUTMHBI KPUBOMA).

23 | IlpunoxeHusi OIpENEICHHOrO0 HWHTerpajia B TEOMETPUU M MEXaHHKE (BBIUKCICHHE
00bEMOB, IUIONIAJIEH TOBEPXHOCTH).

24 | HecobGcTBeHHBIE MHTETPAJIbI IEPBOTO U BTOPOT'O PO, X BHIYHCIICHUE.

25 | 3amaum, mpUBOIAIIME K KpaTHBIM HHTErpajaM. BpluncieHHe ABONHBIX HHTErPAloOB
CBEJICHUEM K IOBTOPHBIM. 3a/1a4yd HAa U3MEHEHUE NOPs/IKa UHTETPUPOBAHUS B IBOMHOM
UHTETpajie

26 | I'eomerpuueckue U (QU3MYECKUE MPHIOKEHUS KPAaTHBIX HWHTETPajioB, MPUMEPHI
BBIUMCIICHMSL.

27 | KoHTponbHOE TECTUPOBAHUE IO KYPCY.

4, Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 0O0ecIeYeHne
4.1. HopmartuBHble 1okyMeHTbI H 'OCThI

1. ®I'OC 27.03.05. UunoBatuka. 2020.

2. AxaneMuyecKuil ydyeOHBIH TUIaH N0 HampasiieHuto moarotoBku: 27.03.05 MuHoBaTuKa.
[Tpodune: AnnutuBHble TexHoa0oruu. Popma oOyueHus — ounas. 2023.

3. Vka3 IIpesupenta Poccuiickoii @enepaunu ot 01.12.2016 Ne 642 «Crtpareruu Hay4dHO-
TEeXHOJIOrM4ecKkoro passutusa Poccuniickoit denepanum».

4. Tlpuka3z MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 yrBepxkaenun Ilopsaka TpUMEHEHHS  OPTaHU3ALUSAME,  OCYIIECTBIISIOIIIMH
00pa3oBaTelbHYIO JIeATEIIbHOCTb, 3JIEKTPOHHOIO oOyueHus, JIMCTaHLIUOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH NP peaTu3aliii 00pa30BaTEIbHBIX ITPOTPaAMM).

4.2.  OcHoBHasi 1UTepaTypa

1. ®uxtenronsu [.M. OcHOBBI MaTEMaTUYECKOTI'O aHAJIN3a: Y4eOHHK J1JIs BY30B, 15-€ u3j.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. @uxtenromusll [.M. OcHOBBI MaTeMaTUYECKOT0 aHAIN3a: Y4eOHUK JUIs BY30B, 14-¢ u3n.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

3. Kyapssues JI.JI. Kpatkuii kypc matemarmueckoro anamuza. T.1. duddepenunansnoe u
MHTErpalbHOE UCYHUCIECHUS (PYHKIMH OIHOW mepeMeHHOU. Psaapl: YueOHUK [DieKTpOHHBII
pecypc]: yueb. - DnektpoH. naH. - MockBa: @uszmariut, 2015. - 444 c. [Pexum gocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonmoJiIHUTe/ILHAS JIUTEpaTypa

1. IluckynoB H. C. /luddepennuanbHoe U HHTErpaJbHOE HCYUCICHMS Uil BTY30B. B 2-x
tomax. M.: MuTerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3ybkoB B.I'., JIsxoBckuit B.A., MapteiHenko A.W., Munocues B.b., [Tymkaps E.A. Kypc
MaTEeMaTHKH I TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'TI1Y, 2012.
400 k3.

3. Kparkuit kypc BbICIICH MaTeMaTHKH [DJEKTPOHHBIH pecypc]: y4eO. - DIeKTpOH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  gocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

4. Bbyrpos f.C., Hukonsckuit C.M. Briciias maremaTHka: y4eOHHUK A7 By30B B 3-X ToMax. M.:

Hpoda, 2009.


https://e.lanbook.com/book/93522

5. HuterpanpHoe ucuMciaeHne (QYHKIUN ONHOW M HECKOJbKUX INEPEMEHHBIX. TeopHs Mos:
METOJMYECKUE YKa3aHUS W BapUaHThl pacdyeTHo-rpaduyeckux padot // bomyHor M.A.,
boponuna C.H., ITokazees B.B., Teym Bb.JI., Tkauenko O.U.. M.: MI'TY «MAMI», 2009.

6. MaremaTnueckuii ananus. Teopus npenenoB u quddepeHIanTbHOe UCUUCICHHE: OCHOBHBIE
MOJIOKEHUS TEOPUHU, METOJIMUYECKUE YKa3aHUSI M BapUAHTHI pacueTHO-rpaduieckux padot //
bonynos M.A., boponuna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DiaekTpoHHBbIe 00pa3oBaTe/bHbIE PECYPCHI

[IpoBeneHmne 3aHATUN W aTTeCTallMd BO3MOXHO B JIMCTAaHIIMOHHOM (opMaTe C MPUMEHEHUEM
CUCTeMBbI JUCTaHIHOHHOrO o0yueHusi yHuepcuteta (CIHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoit «MaTemaTHKay AIEKTPOHHBIX 00pa3zoBaTesbHBIX pecypcoB (DOP) mo BceM paznenam
HpOrpaMMEL..

DJIeMeHTBI MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIM3a

HHTerpaibHOE HCUMCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GYHKIMI OHON EpEMEHHOM
JuddepernmanbHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuuciaeHne GpyHKuun
HECKOJIbKMX MePEMEHHBIX

JIOTOHUTEIbHBIE TJIaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMATUYCCKOI'O aHaJIn3a

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Topsimox mnpoBeneHust pabOT B JMCTAHIIMOHHOM (opMare YCTaHABIUBAECTCS OTAEIbHBIMU
pacropsHKeHUSMU  TIPOPEKTOpa Mo ydeOHOW paboTe W/HMiM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.

Ka)KI[LIfI CTYACHT O6CCHC‘ICH HHAUBUAYAJIbHBIM HCEOTPAHUYCHHBIM IOOCTYIIOM K 3J'IeKTp0HH0171

OHMOIMOTEKE MOCKOBCKOT'O MOJIUTEXA

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

I/IHTepHeT-pecprLI BKIIFOUAKOT y‘Ie6H0-MeTOI[I/I‘{eCKI/Ie MaTepuajibl B DJJCKTPOHHOM BHJC,

Mpe/ICTaBJICHHBIC Ha caiiTe mospolytech.ru B pa3aene: «l{leHTp MaTemMaTH4YeCcKOro 00pa3oBaHMs»

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

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

Ilone3nrie y‘{e6H0-MeT OJNYCCKHUC U I/IH(I)OpMaI_II/IOHHLIe MaTepHraJbl HPCACTABIICHBI Ha calrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(1)OpMaI_II/IOHHO-TeJ'IeKOMMy'HI/IKaI_II/IOHHOI>'I CCTHU «I/IHTepHeT» JJI1 OCBOCHUA

JTUCHIUTUTMHBL: Www.matematikalegko.ru>studentu, Www.i-exam.ru.

4.5. JIuneH3NOHHOE U CBOOOHO PacnpocTpaHseMoe NPOrpaMMHoOe

o0ecneyenne
Ne| HaummenoBanue | Paszpaborumk [1O JoctynHocTs Ccpuika Ha Enunblil peectp
(mpaBooOiiamaTesns) |  (JIUIEH3HMOHHOE, POCCUICKHUX TTPOrpamMMm JJis
CBOOOTHO OBM u B]] (pu Hanmmuwn)
pacmpocTpaHseMoe)



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/

Astra Linux | OOO JIuneH3noHHoe https://reestr.digital.qgov.ru/r

Common Edition | "PYCBUTEX- eestr/305783/?sphrase id=9
ACTPA" 54036

MoiiOduc OO0 "HOBBIE JIuIeH31OHHOE https://reestr.digital.gov.ru/r
OBJIAYHBIE eestr/301558/?sphrase _id=9
TEXHOJIOI'N" 43375

4.6. CoBpeMeHHbIe MpodeccHOHATBHBIE 0a3bl JAHHBIX U
HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€TH HHTepHeT, AOCTYIHBIX IJIf OCBOCHHUA NUCIHUIIJIMHBI:

HaumenoBanue

CcbliIka Ha pecypc

HocTynHocTh

NudopMannoHHO-CIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

JocTtynHa B ceTn
HNHuTtepHer 6e3

00pa3oBaTeNbHBIX CTAaHAAPTOB
BbICILIEr0 00pa30BaHUs

OrpaHUYEHUN
Wndopmanuonnsie pecypesl Cetu http:// www.consultant.ru | oerymo
Koncynpsrantllitoc ' - .
[Topran ®@enepanbHbIX
TocysapeTRenL http://www.fgosvo.ru. JlocTymHO

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI

MoJIUTEeMaTHIecKasi peepaTUBHO-
o6ubnuorpaduueckas u

JlaHb https://e.lanbook.com/ JocrtymHa B ceTn
WuTepuer 6e3
OTpaHUYECHUN

IPR Books https://www.iprbookshop | loctynua B cetn

ru/ WuTepuer 6e3
OTpaHUYECHUN
IIpodeccuonanbubie 6a3b1 JAHHBIX

baza naHHBIX Hay4YHOU http://www.elibrary.ru JoctymnHo

AJIEKTPOHHON OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
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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/
http://www.elibrary.ru/
http://webofscience.com/

HayKOMETpHYeCKast
(6bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTepl/IaﬂbHO-TeXHH‘leCKOC odecreueHue ANCIHUIIJINHBI

MarepuanbHO — TeXHUYecKas 0a3a yHUBEpCUTeTa o0ecleurBaeT IPOBEIEHUE BCEX BHJIOB
3aHATHUH, IPETYCMOTPEHHBIX YUYEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOINOXKAPHBIM IIPAaBUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacrojaraeT COOCTBEHHBIM ayAMTOPHBIM (OHAOM U
UCIOJIb3YyeT y4eOHbIe ayAUTOPUH U3 0011ero (POHIa YHUBEPCUTETA.

[lpy HeoOXOAWMOCTH NS TPOBENCHHS WHTEPAKTUBHBIX TMPAKTHYECKUX 3aHATUN
MCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACCHI YHUBEPCHUTETA.

6. MeToanuyeckue peKOMEeHAAlMHU

6.1. MeToauyecKkue peKOMeHIAMH IJIsA MpenoaaBaTesi
10 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, cieayeT oOpaTUTh BHHMaHUE CTYJIEHTOB Ha TO, YTO IMPAKTUYECKH BECh
U3y4yaeMblil UMM MaTepuai He TpeOyeT Kakoi-In0o0 crenraabHOM (JI0MOIHUTENbHON) HOATOTOBKU
U BIIOJHE MOXET OBbIThb YCIEIIHO W3Y4YEeH, €CIM CTYIEHThl OyayT I[OcelaTh 3aHATHS,
CBOEBPEMEHHO BBINOJIHATH JOMAIIHUE 33/1aHUS U TI0JIb30BATHCS (IIPU HEOOXOIMMOCTH) CUCTEMOM
IUTAHOBBIX KOHCYJIbTALlMI B TEUEHUE KAXKIOro ceMecTpa. Bolenmme B Kypc MaTaHaan3a pa3aesibl
ABIIAIOTCA KJIACCUYECKUMH, B TO K€ BPEMs OHU IPAKTHUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT
HIMPOKOE PaclpOCTpaHEHHUE JUIsl PEIIEHUs Pa3HOro poja 3ajad BHYTPU CaMOM MaTeMaTHKU U
IIPUKIAIHBIX 3a7a4d. FIX ocBO€HHE OMOXKET CTyIEHTaM JIOTHYECKH BEPHO, apryMEHTHUPOBAHO U
SCHO CTPOUTH YCTHYIO U IHUCBMEHHYIO p€ub, YCIECIIHO MPUMEHSITh HAKOIJICHHbIE 3HAHUS B
npodecCHOHATBLHOM 1eATENTbHOCTH.

HeoOxomuMo ¢ camoro Hayaia 3aHATUH pPEKOMEHAOBATH CTYJIEHTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JIMTEPATYPY, a B KOHIIE CEMECTPA J1aTh CIMCOK BOIPOCOB JUIS NMOATOTOBKH K
DK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLHUIUIMHE CIEyeT 0053aTeNIbHO MPOMH(POPMHUPOBAThH
CTYJEHTOB 0 BHJ€ U opMax TEKYIIEH U MPOMEKYTOUHOM aTTecTaluii o ITUCHUIUIMHE, CPOKAX
UX MIPOBENIEHUS, YCIOBUAX JOIyCKa K IPOMEKYTOUYHOM aTTECTALlMH, TPUMEHSAEMBIX BUJaX
MIPOMEKYTOUHOTO KOHTPOJIS.

N3noxeHne TEOpeTUYeCKOro MaTepuasia JOJKHO CONPOBOXKAATHCS WILIIOCTPATUBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIPENoAaBaTeIeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIQJIKM TpY PELIEHUM 33Jaud HE OTBJIEKAIM OT TJABHOIO: OCMBICIEHUS HUAEH U CYTHU
npUMeHsieMbIX MeTo/10B. ClelyeT Bcerna yka3blBaTh MPUMEpbl MPAKTHUECKOTO MPHUMEHEHUs
pPAcCMOTPEHHBIX Ha 3aHATUSAX ypaBHEHUN U popmyi.

[IpakTiueckue 3aHATUS AOKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTeIeM TaKUM 00pa3oM,
4yTOOBl OCTAaBaJOCh BpeMs Ha TMEPUOJUYECKOE BBIMOJIHEHHUE CTYAEHTaMH HEeOOJbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH IS TPOBEPKU YCBOEHUS U3JI0KEHHOTO MaTepHara.

[IpenonaBaTens, BeAYIIMA NpPaKTUYECKUE 3aHATHS, JOJDKEH COIJIACOBBIBATH Y4eOHO-
TEMaTHUYECKHH IJ1aH 3aHSATHH C JIEKTOPOM, UCIOJIB30BaTh €ANHYIO CUCTEMY 0003HAYEHUH.

[IpermonaBatento ciuenyer A0OMBATBCS CHUCTEMATHYECKOH HENpepbIBHOW  pabOThI
CTYJICHTOB B T€UEHUE CEMeCTpa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYJIEHTOB M MPUBJIEKATh UX K
Hay4HOIl paboTe, K y4acTHIO B pa3HOTO poJia OJIMMIINAIaX U KOHKYPCaXx.
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CTyaeHT [OJDKEH OIlyllaTh 3auHTEPECOBAHHOCThb MPENoAaBaTeNsi B JOCTHXKCHUH
KOHEYHOTI'0 pe3ysbTara: B IpuoOpeTeHNH 00yJalomUMUCs MPOYHbIX 3HaHUH, YMEHHH U BiIaJIeHUs
HAKOIUICHHOH MH(OpMammei Ui perieHus 3a1a4 B mpodeccnoHabHOM e TEIbHOCTH.

6.1.1. O6pa3oBare/ibHbIe TEXHOJIOTHHI

[IpoBenenue 3aHATHI W aTrTecTalluii BO3MOXKHO B JHMCTAaHIIMOHHOM QopmaTre ¢
MPUMEHEHUEM CHCTEMBbI AWCTaHIIMOHHOTO oOydeHus yHuBepcuteta (CJIO-LMS) Ha ocHoBe
pa3paboTtaHHbIX Kadenpoil «MaremaTHKay JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo
BCEM paszeiaM mporpammel (cum. 1. 4.4).

[Topsimok npoBezieHus paboT B AUCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIbHBIMU
pacrlopsDKeHUSAMU MIPOPEKTOopa MO y4yeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

6.2. MeToauyeckue yKa3aHus JJisl 00yYAIOIIUXCS M0 0CBOEHUIO
TUCHUTITHHBI

Paszpnen 1: nuddepenunanbHoe ucHucaeHne PyHKIUI 0JHOI NepeMeHHOMH

[Tpu n3yvyennn quddepeHnnanbHOTO UCUUCIIEHUS (YHKINN OTHOM TIepeMeHHON oOpaTuTe
BHUMaHME Ha MOHATHE Ipeeia (yHKLIUU B TOUKE U METOIbl ero BeruucieHus. [Ipenen — onHo u3
OCHOBHBIX TOHSTHH MaTeMaTHYecKoro aHanusa. Ilpu BeIYMCICHHMH mpenesioB (QyHKIMH HAJoO,

0 o

—,—,0-00,00—00,1%"
IpeX/ie BCEero, BBIACHUTh XapaKTep HEONpPelelIeHHOCTH 0 oo . YtoOml
OBJIa/IETh TEXHUKOM pEelIeHus 3a/a4 Ha BBIYMUCIICHUE MIPEENIOB, HaJI0 3HATh JIBA 3aMEYaTEeJIbHbIX
npezena, TabIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, TpaBmiIo JlonuTans, pa3inyHble TPUEMBbI
PAaCKpBITUSL HEONpPENEIeHHOCTEH B 3aBUCHUMOCTU OT BUAA (YHKUMU U PELIUTh J0CTaTOYHO
00JIBIIIOE KOJUYECTBO 3a1a4.

[Ipu u3ydyeHuu TeM, MOCBSILEHHBIX MPOMU3BOAHON M AuddepeHunany (GyHKIUH, HATO
OCMBICIIMTh UX TE€OMETPUIECKHIA CMBICIT, TOHIUMATh pa3Indie MeXIy HUMU (quddepeHmman - 3To
IJIaBHAs JIMHEHas yacTh NpupamieHus QyHKuuu). TBepAo 3HaTh (Kak TaOiaMIly YMHOXEHMS)
dbopmynel  auddepeHIUpOBaHUS ~ OCHOBHBIX  DJIEMEHTApHBIX  (QYHKIMHA U TpaBuia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MpaBUiI0 AU(QepeHInpOBaHUs CI0XKHOM
(byHKITUN).

OOparuTte BHUMaHKE TaKke Ha 0cOOeHHOCTH U depeHIupoBaHus YHKIUH, 3aJaHHBIX
B HEABHOU (popMe, mapaMeTpUUIeCKH, Ha prueM JorapupmMudeckoro qudQepeHinpoBanms.

Crnenyer 4eTko 3HaTh W YMETb MPHUMEHATh AITOPUTM HCCIENO0BaHMS (YHKIUH U
MOCTPOEHHUS TpaUKOB: OIIpeIeTIeHHE TOUEK pa3pbiBa (U UX KIacCU(PUKAIUIO), aCUMIITOT rpaduka
(BepTUKaJIbHOW, HAKJIOHHOW, TOPU3OHTAIbHOM), HEOOXOAMMBIE M JOCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH (DYHKITHH, CYIIIECTBOBAHHS JIOKAJTHLHOTO IKCTPEMYMa, TPOMEKYTKOB BBIITYKIIOCTH
¥ BOTHYTOCTH (DYHKIIMM U TOYEK meperuoa.

Paznen 2: nuddepennnanbHoe ncuucIeHne PyHKIMNA HECKOJIBKUX MepeMEeHHbIX

[Ipn u3yueHum AaHHOTrO paszzena oOpaTHUTe BHUMaHHE HAa TO, 4YTO (QYHKIMS ABYX
NIEPEMEHHBIX MMEET HAIVISIIHBII T€OMETPUUYECKUN CMBICI — 3TO MOBEPXHOCTH B TPEXMEPHOM
IIPOCTPAHCTBE

Hano ocMBICINTH MOHSATHS YACTHBIX IPOM3BOAHBIX W MOJHOro JuddepeHIHana H
OCOOEHHOCTh MX BBIUMCJIEHMS, OBJIAJI€Th TEXHUKON BBIYUCICHHS MPOU3BOJHBIX OT CIIOKHOMN
(GYHKIMU HECKOJbKUX NepeMeHHbIX. CienyeT oOpaTUTh BHMMaHHE Ha TO, 4TO JUIS (PYHKUIUHU
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z=1(xy) CMEIIaHHBIE YaCTHHIE IPOM3BOJAHBIE BTOPOrO IMOPSAKA PaBHBI MEKIY COOOM:
0’z 0’z

OXoy  Oyox (reopema IlIBapia), To ecTh MOPAIOK UG GEPEHIIMPOBAHNS HE UMEET 3HAYCHUSI.
Jlnist pyHKIIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIMH B IPOU3BOJIHLHOM
HAINpaBJICHUN XapaKTepU3yeTCs IMPOU3BOTHOM IO HANpaBJICHHIO, a HAaWOOJbIIAs CKOPOCTD
u3MeHeHHs QyHKIUU Oy/eT B HAallpaBJICHUH BEKTOpa IPaHeHTA.
Cnenyer oOpaTHTh B 3TOH TeMe BHHMaHHE Ha HEOOXOAMMOE M JOCTATOYHOE YCIIOBHUS
CYIIECTBOBaHMS SKCTpeMyMa (PYHKIIUN HECKOIBKHX MEPEMEHHBIX.

Pasznen 3: HHTErpajibHOC HCYUC/ICHUE

B uHTerpasibHOM  HCYHMCIEHHWM pelIaercs 3ajada, oOpaTHOW TOH, KoTopas
paccMmarpuBanach B tuddepeHnaIbHOM HCYUCIICHUU: HEOOX0IUMO HAUTH [T JAHHOW (PYHKIIHH

f (X) TaKylo (yHKIHIO, TPOU3BOIHAS OT KOTOPOH Obl1a Obl paBHA 3aaHHON. MIHTErpUpOoBaHue
(GYHKLUH — JOCTATOYHO CIOXKHBIN pa3aen MaTeMaTUKU, OBJIa/IeTh KOTOPBIM MOYHO TOJBKO, €CIIU
CTYACHT «BO3bBMET» JIOCTATOYHO OOJIBIIOE KOJTUIECTBO HHTETPAIOB Pa3HOTO TUTIA.

Hano TBepno 3HaTh TaOMUIly HHTETpajoB OT OCHOBHBIX 3JIEMEHTapHBIX (DYHKIMA,
OCHOBHBIE METOJIbl HWHTErpUPOBAaHUSA (3aMEHa [EPEMEHHOM, IOABEJEHUE TMOJ 3HaK
muddepeHnyana, HWHTETPUPOBAHME IO YacTsAM, IPUEMbl BBIUMCIEHUS MHTErpajioB OT
palMoHAIBHBIX IpOo0OeH, OT pa3HOTO THITA TPUTOHOMETPUIECKUX (PYHKIIUN).

Hago ocMBICINTE €IMHCTBO MOAXOJAa K IIOCTPOCHHUIO OIPENEICHHBIX, KpaTHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX MHTETPAJIIOB — IIOCTPOCHUE HEKOTOPON MHTETPAIIBHONW CYMMBI
U IIPEJENIBbHBIN NIEpEeXo/.

3HaTh TEOMETPUYECKHH CMBICI W OCHOBHYIO (OPMYIY BBIYHMCICHHS OIPEIEICHHBIX
uHTerpanoB — gopmyny Herotona — JleiiOHuLa, reomeTprueckue U (Gpu3nueckue NpuiIoKeHus
OTIPENIEICHHBIX M KPaTHBIX WHTETPAJOB, YMETh HAXOJHUTH IUIOMIAJh IUIOCKOH (QUTYpHI, JIHHY
KPUBOMH, 00bEM M IUIOIIA/lb TIOBEPXHOCTH TeJl BPALLCHUS.

7. ®OH/1 OLIEHOYHBIX CPEACTB

@DOHJ1 OLIEHOYHBIX CpeACTB IpenactasieH B [lpunoxenun 2 k paboyeil mporpaMme U BKJIIOYAET
pasaens:

1. MeTopl KOHTPOJISI U OLICHUBAHMSI pE3yJIbTaTOB O0yUYEHHUSI.
2. llkana u KpUTEpUU OLIEHUBAHUS PE3YJIbTAaTOB O0YUEHHUS.
3. OueHOYHBIE CPEJICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTecTalusl.
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Ilpunoycenue 1

TeMaTnyeckuil IVIAH JUCUMILIMHBI «MaTeMaTHYeCKHHA aHAJIN3» 110 HANIPABJICHUIO MOATO0TOBKH
27.03.05 «UHHOBaTHKA»
Hpopuiabs «ANTUTHBHBIC TEXHOJIOT MM

(0akasiaBp)
dopMma 00yyeHHUs - OUHAS
I'ox nadopa 2023/2024
Buabi yueOHoli padoTsl,
Buabl camocrosiTebHOM ®opmbI
BKJIIOYAsl CAMOCTOSITEIbHY IO
y padoTLI aTTecTal
Neo Ceme Hepneas padoTy CTyICHTOB,
1700
Paznen CrtyneHToB
n/n ¢TP | Cemectpa M TPYA0EMKOCTh B Yacax
K.P | KIl | PI" | Pe
J | I/C | JIa6 | CPC | KCP ¢ Kip| 9 3
P | epar
Bropoii cemecTp

Pasznen 1. JuddepenunanbHoe

HCYHUCJIeHHe (PYHKIUH OHOM

nepemMeHHou. Yucnosas

MocaeaoBaTeNbHOCTh. [Ipeaen

YHCIIOBOM MMOCIE10BaTEIbHOCTH U
L1 | ero cpoiictaa. [IpaBuna 2 1 2 2 4 +

npenensHoro nepexoaa. GyHkiys.

[Ipenen pynkuuu. Teopemsl o

npenenax GyHKIHH.

Boinaua 3aganuii PI'P Ne 1 o

MATEeMATHYECKOMY aHAJTU3Y.
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1.2

IlepBbIl 1 BTOpOM 3amedaTelIbHbIC
npenensl. becKoHEYHO Manble U
OCCKOHEYHO OO0JbIINe BEIUYUHBI.
DOKBUBAJICHTHbBIE OECKOHEYHO
Majble  BeNWYUHBL.  PackpbiTue
HeoIpeeNIeHHOCTEe! Pa3HOro TUMA.

1.3

HenpepbIBHOCTD GYHKINI B TOUKE U
Ha MpoMexyTke. OIHOCTOPOHHHE
npenensl. Touku pa3pbiBa QyHKIHMH,
uX Kjaccuukanus.

14

[IpouzBoaHas GbyHKIUY.
['eomeTpuyeckuii 1 MexXaHUYECKUU
cMbIcl  mpou3BogHOW. [IpaBuna
maddepeHIUpoBaHUs U (HOPMYITBI
BBIYMCIICHUS IIPOU3BOJHBIX.
Tabnuma npou3BOJHBIX OCHOBHBIX
ayieMeHTapHbIX (QyHKIUH. TexHuka
muddepeHpoBaHus

1.5

Huddepenunan. IlpousBonHble u

nuddepeHmanb BBICIINX
TTOPSIIKOB. [TpubimxeHHbIe
BBIUUCIICHUS c MIOMOIIBIO
muddepeHnmanos.

1.6

[IpaBuno  Jlonuranma. @opmyina
Teinopa. Pa3znoxkeHus OCHOBHBIX
3JIEMEHTAPHBIX byHKIUI o
dbopmyne Teitnopa. [Tpubmmxennbie
BBIUHCIICHUS C TIOMOIIbIO (POPMYJIBI
Tennopa.
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1.7

OcHoBHbIE TEOPEMBI
(G epeHIUaNbHOTO HCYHCICHHUS.
MOHOTOHHOCTh ¢byHKINH,
sKCTpeMyMbl. HeoOxomumble u
JIOCTaTOYHBIC yCIIOBUS
MOHOTOHHOCTH, JIOKaJIBHOTO
3KCTpEMyMa. HccnenoBanue
BBIMYKJIOCTH rpaduka (QyHKIHUH.
Touku neperuoda.

1.8

OOmast ~ cxemMa  HCCIEIOBaHUS
(GYHKIIUH U TIOCTPOCHUS €€ rpaduka.
CBoiicTBa (pyHKIMI, HETPEPHIBHBIX
Ha  oTpe3ke. HawmbGonbmee u
HaMMEHbIIIee 3HAYCHUsT PYHKIIUU HA
OTpe3Ke.

CamocrositeibHas padora Nel Ha
ceMuHape 1o (QYyHKUHMAM OIHOM
nepeMeHHOn

1.9

Pa3nesn 2. @yHKUMA HECKOJIbKHX
nepeMeHHbIX. IIpenen u
HEIPEPBIBHOCTb. OcHoBHbIE
CBOMCTBAa HENpPEPBIBHBIX (DYHKLIUH.
Yacrtaele mnpousBoansie. [lomaHbIi
muddepenmman.

Boinaya 3apanmii PTP Ne 2 mo
GyHKuMAM HECKOJIbKHX
NepeMeHHbIX

11

[IpousBonHbIe CIOXKHON (yHKUIUN
HECKOJIbKUX TepeMeHHbIX. YacTHbIe
MPOU3BOJIHEIE M Au(depeHnnaIbl
BBICHIMX  HOpAnkoB.  Teopema

10
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[IBapua. IIpousBoHas o
HaIpasJIeHUIO. I'paiueHT.

11

OkcTpeMyM (YHKIUH HECKOJIBKUX
nepeMeHHbix. HeoOxoaumbie U
JIOCTATOYHBIC YCIOBHS SKCTPEMYyMa.
CamocrosiTesbHasi padora Ne2 Ha
ceMHHape no byHxuam
HECKOJIbKHX TepeMeHHbIX

11

11

Paznen 3. HurerpaabHoe
HCYHCIEHHE

[TepBooOpasnas. Heomnpenenenusii
WHTETpall U ero cBoiicTBa. Tabmuia
WHTETPaJIoB OT OCHOBHEIX
aneMeHTapHbIX (pyHkuuid. Merton
HETOCPEICTBEHHOTO
WHTETPUPOBAHMSI.

Boigaua 3aganuii PI'P Ne 3 mo
HHTEIrPaJbLHOMY HMCUHCJIEHHIO

12

11

HNHTterpupoBanue ¢ MOMOIIBIO
3aMEHBI IEPEMEHHOM, MOABENECHNEM
oA 3Hak nuddeperiuana. Meton
MHTETPUPOBAHUS IO YACTIIM

13

11

WNHTerpupoBanne  panMOHAaIbHBIX
apobeit UHTErPUPOBaHUE
HEKOTOPBIX BHJIOB
UPPaLMOHATIBHBIX u
TPUTOHOMETPUYECKUX (QYHKIIHMH.

14

11

3aja4yy, NPUBOASIINE K IOHATHUIO
OIIPEAEIEHHOTO MHTErpana.
CaoiicTBa OIIPEIETICHHOT O
nHrerpana. @®opmyna HeroToHa-
JleiiOHuma. 3amMeHa mepeMeHHOW |

15
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HHTCIPUPOBAHUC 110 YaCTsAM B
OIPCACIICHHOM MHTCTPAJIC

11

[Tpunoxxenus OIIPEAEICHHOTO
MHTETpaja B TCOMETPUH U MEXAHUKE
(BBIUMCIICHNE TIIOMAACH TUIOCKUX
¢buryp, IIMHBI KpUBOH, 0OBEMOB,
TUIONIA/ICH TOBEPXHOCTH).

16

11

Hecob6cTBennbie WUHTETPAJIBI
IepBOrO0 W BTOPOTO poja, UX
CBOMCTBA.

17

11

3ajaun, NPUBOJANIME K KpPaTHBIM
uHTerpanaM. J[BoWlHON W TpoOWHOMU
WHTErpaJIbl, 150.¢ CBOMCTBA.
Boeluucnenne JBOWHBIX MHTETPAJIOB
CBEJICHUEM K MTOBTOPHBIM.
I'eomeTrpuueckue u  ¢uznyeckue
MIPUJIOKEHUS KPATHBIX HHTETPAJIOB
KoHTposbHOe TeCTUPpOBaHUE

18

dopMma aTTecTaluu

19-21

Bcero yacos no fucuMIInue

18

54

72

PI'

caM

pad
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hanpasnenue noaroroku: 27.03.05 «MuHoBaTuka»
[Tpoduns: «AIIUTUBHBIC TEXHOJIOTUM)
®opma 00y4yeHHs — OuHasl.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

J1J1s1 KOHTPOJIS YCIIEBAEMOCTH U KayecTBa OCBOCHHMSI TUCIUIUIMHBI HACTOSIIEH TPOrpaMMoit
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lllkaJjia 1 KpUTEPUH OLCHUBAHUSA Pe3YJbTATOB 00y4eHHS
DopMa NPOMEKYTOUYHON aTTeCTALUM: IK3AMeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITIOJIHEHHUSI BCEX BUJOB YUEOHOH pPabOThI, MPEIYyCMOTPEHHBIX Y4YEOHBIM IUIAHOM MO JAaHHOH
JUCLUIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3YJbTaThl TEKYIIET0 KOHTPOJS YCIEBAEMOCTU B TEUEHHE
cemectpa. OleHKa CTENEeHU JOCTHKEHNS 00yJaloIUMUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUEHHUS 110
JUCIUIUINHE TIPOBOJMTCS TPENOJaBaTeieM, BEIyIIUM 3aHATUS 10 JUCHUIUIMHE METOAOM
9KCIEepTHOM oneHku. [lo urtoram mpomMeXyTOYHOM aTrrecTaluu MO AMCLUUILIMHE BBICTABIISIETCS
OLICHKA «OTIUYHO», «XOPOILIO», «YAOBIETBOPUTEIBHO» NI «HEYTOBIECTBOPUTEILHO.

Ixana oueHUBaAHUA Onucanue

Brimonnensl Bce  00si3aTeJIbHBbIE yYciaoBusgs MNMOATOTOBKH
CTYACHTA K l'[pOMe)KyTO‘lHOﬁ aTTeCcTalmu, NpeayCMOTPEHHEBIC

IIPOrpaMMoONl  JAMCLMILINHBL. CryneHT  JEMOHCTpHUpYET
COOTBETCTBME 3HAHMI, YMEHUN, HAaBBIKOB IOKa3aTEeIsM,
OtnnuHO MPUBEACHHBIM B Ta0NHIaX, OMNEpUpPYeT MPHOOPETEHHBIMU

3HaHUSMH, YMEHUSIMH, HaBbIKaMH, IPUMEHSET UX B CUTyalUsIX
MOBBIIIEHHON CI0KHOCTU. [Ipy 3TOM MOTyT OBITH AOMYIIEHBI
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPYAHEHHS IpHU
IIEPEHOCE 3HAaHUW U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE 3a1a4H.
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BoimonHensl Bce o00s13aTe/ibHbIE YCJIOBHS TOATOTOBKH
CTY/IeHTA K MPOME:KYTOUYHOM aTTecTallu, IPEeIyCMOTPEHHbIE
MPOrpaMMoOil  JAMCHMILIUHBL. CTyneHT  JAeMOHCTpUpPYET
COOTBETCTBUE 3HAHHWM, yMEHUN, HABBIKOB I[OKA3aTENsM,
MPUBEJACHHBIM B Ta0NWIAX, OMNEPUPYET MNPHUOOPETCHHBIMU
3HaHUSIMU, YMEHUSMH, HaBbIKaMU. B TO e BpeMs mpu OTBETE
JIOTTYCKAaeT HECYIIECTBEHHBbIE MOTPEIIHOCTH, 3a/Ja4Md PEIIaeT ¢
HEJ0YeTaMHU, HEe BIMSIOIMIMMU Ha OOIIHIA X0/ pelIeHHUS.

Xoporo

Brinonnensl Bce 00s13aTesibHBbIE YCJOBHSA MOATOTOBKH
CTYeHTA K MPOMEKYTOYHOM aTTeCTAalllM, IPETYCMOTPEHHbBIE
MPOrpaMMoOit JUCLIUTIIMHEL. Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHMI, YMEHUW, HAaBBIKOB IIOKAa3aTellsIM,
MPUBEJICHHBIM B Ta0JUIaX, OMNEPUpPYEeT MPUOOPETECHHBIMU
3HaHUSIMU, YMEHUSIMHU, HaBbIKaMu. Ho moka3biBaeT Heriryookue
3HaHUS, TMPU OTBETE€ HE JOIMYCKAeT TPyOBIX OIIMOOK WU
MIPOTUBOPEYUH, OTHAKO B ()OPMYIIMPOBAHUH OTBETA OTCYTCTBYET
JIOJIKHAs CBSI3b MEXK]ly aHAJIM30M, apryMEHTAalUel U BbIBOJIAMU,
B pEIICHHH 3a7ad MOTYT COJIep)KaTbCs rpyOble ommOku. J[is
MOJIy4EHHUsI TPABUIBHOTO OTBETa TPEOYIOTCS YTOYHSIOIIHE
BOIIPOCHI.

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

He BbmmonHeHsl o00si3aTeibHbIe YCJOBHSI MOJATOTOBKH
CTY/IeHTa K NPOME:KYTOUYHOM aTTecTaliu, IPEeTyCMOTPEHHBIE
nporpamMmoii  aucuumiauasl, WMJIM cTymeHT aemMoHCTpHpyer
HEMOJIHOE  COOTBETCTBME  3HAHWM, YMEHUW,  HAaBBIKOB
MPUBEACHHBIM B Ta0nuIax, JOMYCKAIOTCS 3HAYUTENbHBIC
OLIMOKH, IPOSIBISICTCS] OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB T1O
pAly TOKa3areieill, CTYIEHT UCIHBbITHIBAET 3HAYUTEIbHBIC
3aTPyAHEHUS TIPHU ONEPUPOBAHUY 3HAHUSIMU U YMEHUSIMHU.

HeynosnersopurensHo

3. OueHo4YHbBIE CPeICTBA

Jlo nathl mpoBeIeHHs TPOMEKYTOUHOM aTTeCTalluU CTYAEHT JOJDKEH BBIOJIHHUTH BCE PalbOTHI,
IpeyCMOTPEHHBIE HacToALIeH pabodel mporpaMmoit TuctUIInHbL. [lepedens 00s3aTenbHbIX paboT
1 (opMa OTYETHOCTH MPECTABIIECHBI B TAOJIHULIE.

HaunmenoBanue [IpencraBnenue
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLIEHOYHOT O OLICHOYHOTO CPEJICTBA
n/n CpeacTBa
CpeacTBa B ®OC

1 KonTponbHas CpenctBo IIPOBEPKHU ymenuii | KoHTponbHbIe

(camocrosTeNnbHAS) IIPUMEHSTH IOJIyYEHHBbIE 3HaHUSA AN | 3aJaHHA

paboTta pelieHus 3aJa4 ONPEIECIIEHHOTO THIIA

10 TEME WX pa3zien
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2 | PacuerHno- Cpeactso IIPOBEPKU ymeHuil | Kommiiekr 3amanuit
rpapuyeckas pabota | NPUMEHATh IOJXYYEHHBIE 3HAHUS TO | JUIs BBITTOJIHEHHS
3apaHee ONPEEIIEHHON METOIUKE AJIi | pacueTHO-

pelieHus 3amad4 WM 3aJlaHuid 1o | rpaduueckoi paboThl
MOJYJIIO WU TUCUUIUIMHE B LEJIOM.

(PTP)

CpencTBO KOHTPOJISI, OpraHM30BaHHOE
KakK crielanbHas Oecena
[1€1arOrHYeCKOro paboTHHKA c
YcTHbIM onpoc 00y4arOmIUMCS Ha TEMbI, CBA3AHHBIE C Bompocsl 1o
cobece0BaHuE, H3y4aeMoit JTUCIMILUTMHOM, u TeMam/paszenam

(YO) paccuMTaHHOE Ha BBIACHEHHE OO0BeMa JUCLUTIINHBI
3HAHUH oOyuJaromerocs o
OTpeeICHHOMY pazneny, TeME,
npoOJemMe u T.1.

Cucrema CTaHIapTU3UPOBAHHBIX
3aJJaHuH, HO3BOJISIOIIAs
aBTOMaTU3HP Bapuanr tecra
OBaTh MPOLENYPY HU3MEpPEHHsI YpPOBHS
3HAHUW U YMEHUM o0yyaromerocs.

Tect
4 (D

5 | DK3aMeHalMOHHBIC CpenctBo mNpoBEepKHM 3HAHUM, yMeHUH, | DK3aMEHalWOHHbIE
OuneTh HaBBIKOB. MOXET BKJIIOYATh KOMIUIEKC | OMJIETHI

TEOPETUYECKUX  BOIIPOCOB, 3azady,
(9b) MIPAKTUYECKUX 3a/1aHU.

*Ecnu He BBINMOJHEH OJWUH WK Ooiee BUIOB ydeOHOU paboThl, YKa3aHHBIX B TaOIuIe,
Ipero/IaBaTesib HMEET MPABO BBICTABUTH HEYJOBIECTBOPUTEIBHYIO OIICHKY.

3.1. Tekyuuii KOHTPO.JIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a/1aHus B popMe OIaHKOBOTO TECTUPOBAHUS JIJIsl KOHTPOJISI OCBOEHUST 00yUaIOIUMUCS pa3aesioB
JTUACHUIUINHEL, ipreM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpadpuueckas padora Nel no auddepeHunanbHOMy HCUMCTEHUIO PyHKIUI OTHOM
nepeMeHHOH

Kpatkoe coaeprkanue u 3Tansl pac4eTHO-TpaPUIECKOi pabOThI:
[Ipenen yucnoBoOil MOCIEIOBATENLHOCTH, TIpeien (pyHKIUH.
UccnenoBanue GyHKIIUKM HA HETIPEPBHIBHOCTb.

Brruncnenue npon3BoAHbIX (YHKIINU.

UccnenoBanue GyHKIIUH, TOCTPOSCHUE TPAPUKOB.

PacuerHo-rpadguyeckas padora Ne 2 o pyHKIMAM HECKOJIBLKHUX IIepeMEHHbIX.

Kpatkoe coaeprkanue pacueTHO-Tpauieckoit paboThI:
OYHKINHI HECKOIBKUX MePEeMEHHBIX. YacTHBIC TPOU3BOIHBIE. [IpOM3BOHBIC OT CIOKHBIX
dbynakuwmii. [Ipon3BoHas 110 HATPABICHHUIO U TPATUEHT. DKCTPeMyM (QYHKIIMH ABYX IEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpaJabHOMY HCYHMCICHHIO.

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThlI:
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Ilepguiti sman:

Metoabl HHTETpUPOBaHUs. BrunciieHne HeonpeIeIeHHBIX HHTETPAJIOB.
Bmopoii sman:

[TpunoxeHus onpeneneHHbIX HHTErpaoB. MccaenoBanue cXxoauMOCTH HECOOCTBEHHBIX
WUHTErpaJIoB.

KoMniaekT 3aganuii

JJIS BBITIOJIHEHH S pacyeTHO-Tpaduuyeckux pador (PI'P)
o gucuumiInae «MareMaTudecKui aHaJIn3»

Teopust npenenos u AuddepeHupoBanue GPyHKUHMU OAHON NepeMeHHO

1. Haiitu npenensr:

2 2
lim (2_n) _(1+n) lim \/n+2—\3/8n3+3

n—e (1+ n)2 —(2—n)2 n—oo 4 n+5+n

7’

- 2n2+3 nz _ 3n+l
Am[anJrlJ Iimn(\/n2+1—n) Iim(n 10} .

n—ow , n-ol n41

| 2x% +11x +15 i 4x?

im———— im—

x—>-3 X+3 ) x-0 5ln“ 3X ,

o2t . sin3x

||m ||m . _ ctg7x

o 3M2 4 5N 01 _ g x“_mJ(l 3x)
0, X<-rx

y=<sinx, —r<x<0

7, x>0

2. UccnenoBaTh Ha HEMPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu npou3BOHYIO QYHKIIMH:

2(3x3 +4x% - x—2)

- 15y1+x ' y=|narcsin\/1—?,
3P+l
3t
tgx —ctg x (t
J2 3
COS6X , 1 .
~ 3sin(12x+1) — arctg? ———+sinIn2
y 35in(12x+1) y =arctg o +sinln2x
N
=arctg® In—— ~
y J X+2 y_(\&)

3
sin(x—2y)+x—:7x .
y x=e"'cost, Y =€ Cost



4. CocTaBuUTh ypaBHEHHS KacaTeJIbHOW M HOPMaJIA K JAHHON KPUBOM B TOYKE C abCIMCCOU

y=x2+8/x-32, x,=4.

5. IlpoBecTH MOHOE UCCIIEAOBAaHUE U TIOCTPOUTD TpauK X

DYHKUIMHU HECKOJBKHUX MepeMeHHbIX

_ x?+3y?

n "
o =Z,.
1. Haiiti yacTHBIE IIPONU3BOAHEBIC BTOPOI'O IIOpsAaKa, Y6C,I[I/ITI>CSI, qTo v X Xy
2

y

7="2_
2. Haiitu rpaguent Gynkaun £ = f(X,¥) Brouke M (%o Vo) - Jx , M, (4,6)

2
3. MccnenoBats Ha sketpeMyM dymkiio 2= X —X+Y +2Y

HNurerpuposanne

Bo1uncianthb HEONIPEACJICHHbIC HHTEI'PaJIbl

dx
IZ(X+\/§' [x-27dx_ I(X+1)ede, [xcos3xdx ~ [e*cosxdx

dx f dx J' x+18 dx Ix+1 dx jSinSde
x> —6x+18, ~x*+6Xx+5, (Xx=6)(x+2) x*+3  , “cos’x

]

Boruncaurtsb ONpPEeacJECHHbIC HHTEIPAJIbI

7.6 1 dx 1 e’
3sin? x cos xdx —_— x —1)e*dx
{ ) £ 1+3x g( ) {x\/7+lnx

’ 7

6 2 1+ %% 4 dx LX? +2X
J. I X I 2 Iz—dX
11+«/3x 2. Sarctgx 1(3x+5)° o X241

\/5 X3 2 7.6 ] 1 dX
——dx N4 —x2dx 3sin? x cos xdx —_—
(I) 1+ x2 ’ { ) ! !x/1+3x,

7’

1 3
dx
(x—1)e*dx -
! !x\/7+lnx .

Heco0cTBeHHbIE MHTETPaJIbI

1. YKaxche, KaKOW U3 HeCOOCTBEHHBIX HHTET PAJIOB ABJIICTCA CXOAAIIUMCHA

ojox/;dx, Ojox‘:*dx, T\/Fdx
1 1 1 .
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©  dx

2
2. BBIUHCIUTD UHTETPA, YCTAHOBUTH €0 CXOAUMOCTD HIIH PACXOAUMOCTD —» 1+ X

0
[In xdx
3. BerauciuTh HUHTCrpajl, YCTAHOBUTDH €ro CXOAUMOCTD HUJIM PaACXOAUMOCTL 1

a dx

4. BeI4ucIuTh HECOOCTBEHHBINM HHTETpai © VX | yCTaHOBUTH €ro CXOJAUMOCTD WU
pacxoIuMOCTb.
1
dx

X2

5. BeIuucauTh HeCOOCTBEHHBIN MHTErpall -1 * | yCTAaHOBHUTH €TI0 CXOJUMOCTb WU
pacxoauMOCTb.

Todx
1+ x?

6. Beruncnuth HUHTCrpajl, YCTAHOBUTH €TO0 CXOAUMOCTD WJIN PACXOAUMOCTD -
o0

I In xdx
7. BI)I‘-II/ICJII/ITI) I/IHTeraJI, yCTaHOBI/ITI) €ro CXOANMOCThb NUJIN paCXOIII/IMOCTI) 1

f dx

2

8. BBIYMCIIUTE HeCOOCTBEHHBIN HHTErpan 1 X

, YCTAaHOBHTD €TI0 CXOJUMOCTh HJIH
PacxoauMOCTb.

Kparnble uHTErpaibl

1. I3MeHUTh MOPSAI0K HHTETPUPOBAHUS B IBOWHOM WHTErpaie

2 6—x 1 2-y
j dx j f(x,y)dy [dy [ f(x y)dx
a. o 2x , b 0 \N .

”(10—x2—y2)dxdy, D={(xy)|1<x<2 0<y<Z2}
2. Beraucnautp (D) .

3. Berunciurs

H(lezyz +16x°y* ) dxdy;
D

D: x=1y=x y=—/x.
4. BeIUuCIuTH

J[(x* + y)dxdy,

(D) D — MHOXeCTBO TOUYEK MJIOCKOCTH, OTPAaHUYEHHOE JIMHUSAMU

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

5. Haiitu nnomans GUrypsl, OorpaHUu4E€HHON TaHHBIMU JTUHUSMU

y=3/x, y=4e*, y=3,y=4
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f— 2 —
6. Haifty romaap Gurypsl, orpannuenHoii muamsivg Y = X | Y =—X+2

8. Haiiti 06beM Tena, monyueHHoro BpanienneM Bokpyr ocu OY  ¢urypsl, orpannueHHoi

JIMHUSIMA y:X31 y=1 XZO.

9. Haiiti 06beM Tena, moydenHoro BpamieHneM Bokpyr ocu OX ¢urypsl, orpanundenHoit
— 2 2 _

maanamu Y =X Y =X,

KonTposabHbie padoThl (IpUMepbI)

BapuaHT

1. NoctpouTsb rpaduk: Y = 3€0s 2X

2. Hantn npegens!:

(5—n)2 +(5+ n)2

lim > : Iirn1—c052x i X—x2—x—-2
"7 (5=n) =(5+n 2)0 e 1 3) 2 X°=2x* + X =2
x2—x-1 1 2 .
limMX —X=4 “m(wjx : ( [ o )
4) X—2 |n(X_1) 5) x>0 14 X COS X 6) !(LI;E X X X+1

-X, X<0
y=:x* 0<x<2
3, X>2

3. UccnepoBaTthb Ha HEeNpepbIBHOCTb U BbIMOJIHUTb YepTeXK:

BapuaHTt

’
1. Haiitvt nponssogHyto Yx:

Jx
=arctg® In—— _
2 N2 6) Y~

(V)

B) y r) x=e"cost, y =€ Ccost

. (1 1 j
lim| =-
2. Haiitn 7\ X arctgx

f(x)=x"+=
3. MpoBecTi NofHoe nccnefoBaHne 1 NOCTPOUTb rpaduk X

Bapmuanr.
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ou
Nel. BeruncauTb npou3BOIHYIO IO HAIIPABIECHUIO 0S wu HaWTHU MOAYJIb BEKTOpA I'PaJUeHTa JJIs

X
U=2Xy+——+2"

(byHKI_II/II/I v y B TOYKC A(6’9’ 1) B HAITpaBJICHHUH, COCTABJIAIOIIEM C OCAMU

3 6 /4
COSa=—, COSP=—=, y<—
KOOpAUHAT YI'JIbI 7 7 2 .

_ 2
Ne2. HccnenoBath Ha 3KCTpeMyM (yHKIHIO z=xy(l—-4x" -4y) =5 .

dz
Ne3. Z=In(y—x) X=+/sint, y=coSt pr dt

Bapuant

Bviuucanumoe:

(2x +1)- In xdx

—_——

2.
3x? -4 sin? 3x 2x-1
dx. dx. X.
3 '[x2+4x 4 Icosz3x S.J.\/4—2x—x2

1. BBIYHCIUTH UHTETPATIBL:

+00

[ [

N306pasnTb 061aCTb UHTENPUPOBAHMA U USMEHUTb NOPALOK MHTENPUPOBAHMA B NOBTOPHOM UHTErpasne
V25-x2
j dx J S5 2)dy.
BbluMcnuTb nnowagb ¢Gurypbl, OrpaHUYEHHON JIMHUAMM
2
y=2-x", y=2Xx.
BapuaHT 3aaHMiA TPEHUPOBOYHOrO TecTa.
3apgaum

_arcctg¥/x

1yacts 1. Y =sinInx, y,y" —? 2. - X ' o 3. y=3x2+xex,x0:2,Dx:O,1, Hy-=?

!
4. HaTn Npon3BOAHYO Yx:
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y =2 Sin4 X__3 arctg7x
a) \ X 6) Y =X

e¥ + y_ cos 3x

B) X r) X=cost+sint, ¥ =sint—tcost

2
5. MccnenoBaTh Ha SKCTPemMyMm f (X) = (X_3) (X_S) )

6. HaliTu nHTepBasibl MOHOTOHHOCTU X .
X3
f (X):——16X [_51]
7. Haintn Hanbonbluee, HaumeHbLLee 3HaYeHne GyHKLUMK 3 Ha oTpe3Ke it
2 X = 1
8. MNocTpounTb KacaTenbHyto K rpaduKky GyHKLMM f (X) = 3arccos x B TOUKe 2
2 yactb 9. Haiitn npegensl:
2 2
. —(2+n
lim . ( )2 tg2x lim X* +2x-3 lim 199X
n—oo - - 5 V4
1) (2+n) —(1-n 2)0e” —1  3) >3x°+5X°+6X 4) 2 tg3x
3 yactb
0, x<—-rx
y=<sinx, —z<x<0
10. UccnepoBaTb Ha HENPEPLIBHOCTb M BbINOAHUTD YEPTEXK: 7, x20
3
X
f (X) =2
11. NpoBecTn NosHOe NccnefoBaHME U NOCTPOUTb rpaduK X“—4.
KonTpoJsbHbie padoTsl (IpUMeEpPHI)
BapuaHTt
1. MocTpouTs rpagmk: Y = 3C0S 2X
2. Hantn npegensl:
(5 n)2 +(5+ n)2
lim 5 - Iim1—cost lim X—x?—x-2
1) "7 (5-n) —(5+n 2)x0 @2 1 3) 2 X3 —2x? + X =2
2 1 i
. AIXT—=Xx— . (14+Xxc0s2xX ¥
lim——— lim| —2=—/—"=2 . ( vz )
2 X—2 |n(X_1) 5) x>0 14 X COS X 6) !(LI;E X X X+1
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—-X, X<0

y=:x* 0<x<2

. 3, Xx>2
3. UccnepoBaTb Ha HEMPEPbIBHOCTb M BbIMOJIHUTL YEPTEXK:
BapuaHTt
1. HaitTn npon3BogHYyto Yx:
y = arctg® In Jx JX
= —= —(Jx
a) X+ 2 6) 7/ (Vx)
X3
sin(x—2y)+—=7x t
8) y r) x=e"cost, Y =€ COst
. 1 1
lim| ——
2. Haittn 77X arctgx
1
f(x)=x*+=
3. MpoBecT1 NosHOEe UccnegoBaHME U NOCTPOUTb FpaduK X"

Bapuanr.

au

Nel. Beruncnuth IIPOU3BOAHYIO 110 HAIIPABJICHUTIO as U HaUTH MOAYJIb BEKTOpA I'paIUCHTA JJIs1

X 3
U=2Xy+—+12
(1)YHKI_II/II/I \/y B TOUKEC A(6’9’ 1) B HAIIpaBJICHHUU, COCTABJIAIOIIECM C OCAMU

3 6 /4
COSax=—, COSP ==, y<—
KOOpAUHAT YTJIbI 7 7 2 .

z=xy(l-4x* -4y)-5

Ne2. UccnenoBath Ha SKCTpeMyM (YHKITUIO

dz
N93'z:ln(y—x4), X=+/sint, y=cost iy dt.

Bapuant

Boiuucaumoe:

16

dx
j (2x+1)-lnxdx
9

V-2 2.

—_———

2x—1

3x* -4 sin’ 3x d
dx. dx. X.
3.'[x2+4x g 4.Icos23x * s,J.\/4—2x—x2




1. BrIYHCIATH HHTETPAIIBL:

+00

[ [

M306pa3MTb obnactb UHTETPUPOBaAHNA U UISMEHUTL NOPALOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane
V25-x2
j dx J S0 p)dy.

BbluvcanTb naowags GuUrypbl, OrpaHUYEHHOW JIMHUAMM
2
y=2-x", y=2x.

BapuaHTt 3a,anm‘i TPEHUPOBOYHOrO TecCTa.

3apgaum

_arcctg¥/x

1yacts 1. Y =sinInx, y,y" —? 2. - X ' o 3. y=3x2+xex,x0:2,Dx:O,1, Hy-=?

!
4. HaTn Nnpon3BoOAHYO Yx:

y =7 Sin4 X—_3 arctg7x
a) \ X 6) Y =X

exy+z=0053x . .
B) X r) x=cost+sint, Yy =sint—tcost

2
5. MccnepoBaTb Ha aKCTpeMym f (X) - (X—3) (X_S) .

€
y=—
6. HaliTn nHTepBasibl MOHOTOHHOCTU X .
N
7. HaTn Hanbonbluee, HaMeHbLIee 3HaYeHMe GYHKLUK 3 Ha oTpe3ke ’
2 X= L
8. MocTpounTb KacaTenbHyto K rpaduKky GyHKLMM f (X) = 3arccos x B TOUKe 2
2 yactb 9. Halitu npegensl:
_(3+n)" =(2+n) 2 . tg5x
lim 5 > l tg2x lim X°+2x-3 I|m—3
n—o0 ~a - 5 - V4
1) "7 (2+n) =(1=n) 2) 0™ 1 3) 3 x 15X +6x  4) *5 93X
3 yactb
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0, x<-7m
y=4sinx, —z<x<0

>
10. Uccneposatb Ha HENPEePbIBHOCTb U BbIMOJIHUTb YEPTEK! T X2 0

2
11. MpoBecTn NOAHOE UCCNeA0BaHME U NOCTPOUTb rPadPUK X -4,

Kpurepun onenkn:

- OLIEHKA «3aYTEHO» BBICTABIISIETCS CTY/AEHTY, €CIIM OH PETyJISIPHO B TE€YEHUE CEMECTpa MPEICTaBIISAI
pellieHusl 3a/jay, BBINOJHUI IOJHOCTBIO BCE 3aJaHUSl M UX 3allUTUJ, OTBETUB Ha BOIIPOCHI
IpernoiaBaTels;

- OLEHKa «HE 3a4T€HO» BBICTABJISETCS CTYIEHTY, €CIIM OH HEpPEryJspHO B TEUEHHE CEMecTpa
NPEACTaBIsUl PELIeHUs 3a]ad, BBIIOJHWI 33JaHHUsA HE MOJHOCTBIO MJIM BOOOIIE HE MpeaCTaBIIsI
paboOTBl Ha TMPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIPOCHI
npernoaBaress.

JUia npoBefeHHs TEKYLIEro KOHTPOJSl 3HAHUM CTYJIEHTOB B JUCTaHIMOHHOM (opMare B
pa3zpaboTtaHHbIX Kadenpoir «Maremarruka» OHJIaH-Kypcax MMEIOTCS MPOMEXYTOUYHbIE (IIPOOHBIE)
TECTBI.

3.2. [lpoMekyTOYHAS aTTECTALUSA

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIeTaM B yCTHOU (opme.
Bpems 1 HOATOTOBKH OTBETA Ha BONPOCH! He Ooinee 45 MuH.

buier BKIIIO9aeT TEOPETHUECKUI BOIIPOC U 3a1a4H.

KoMIutekTsl 5K3aMEeHaMOHHBIX OMJIETOB XpaHATCA Ha Kadeape «MaremaTukay.
TunosBble BAPHAHTHI OUJIETOB MPUJIATAIOTCH.

KoMmmuiekT Bonnpocos

o guciuIinHe «MarteMaTH4ecCKUd aHAJIN3»

JAuddepenunanbroe ucuncieHue GyHKuuii 0HON NepeMeHHO

IToHsATHE TEpeMeHHON BEJIMYMHBI U 00JIaCTH €€ U3MEHEHUSI.

MOHATHE (PYHKINOHAIBHOM 3aBUCUMOCTH, KiIaccuUKaIus QyHKIIUM.

Onpenenenne 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

IIpenen YHUCIIOBOI MIOCJIEI0BATEIBHOCTH. Apudmernueckue olepanuu Haj

IIOCJIEZIOBATEIbHOCTSIMH.

5. YcnoBus CyliecTBOBaHUS KOHEYHOTO MpeJieia YNCIOBON MOCIe0BaTeIbHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

6. Bropoii 3ameuaTenbHBIN Npeaes.

7. Ilpenen ¢pyukuuu. Onpenenenus. ['eomerpuueckas HHTepIIpeTalns MOHATHUS Ipesiena G yHKIUH.

CBolicTBa NIpeEoB.

beckoneuno manble, 0eckOHEUHO O0bIINE QYHKIUH.

9. IlepBsliif 3aMeydaTeNbHBINA Tpeed.

10. BeckoHeYHO Mallble BETMYMHBI. DKBUBAJICHTHBIE OECKOHEYHO MaJIbIe M MX WCIOJIB30BAHHE MIPH

BBIUUCIICHUH TTpeesIoB. Tabuia SKBUBATIEHTHBIX O€CKOHEYHO MaJIbIX.

i NS

®

30



11.

12.
13.

14.
15.

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

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

oukrwdE

© oo

SoukrwdE

HenpepbiBHOCT (yHKIIMM B TOYKE W Ha mNpoMexyTke. OIHOCTOPOHHHE NpEICIbl.
Kiaccudukanms Touek paspbiBa rpaduka.

CaoiicTBa GyHKIIHI, HEMIPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepmrpacca, bonbiiano — Kommn).
[TpousBognas. ['eomerpruueckuii U HU3MIECKUN CMBICT IPOM3BOAHON. KacaTenbHas 1 HOpMalb
K TUIOCKOM KPUBO.

Tabnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH.

CBsI3b MEXKAY CyLIECTBOBAaHHEM MPOU3BOJIHON (PYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (PYHKITHH
B TOM K€ TOUKE.

[Tpou3BoaHasi CcyMMBbI, IPOU3BEACHNUS, YaCTHOTO. [Ipon3BoIHAs CII0XKHOM U 00paTHOM (HyHKIIHIA.
[IpousBoHas napaMeTpUUeCcKy 3aJaHHON (PYHKIUU.

[TpousBoaHas GyHKIUH, 3aJaHHON HESBHO.

JuddepenunpoBanue CI0XKHON MOKa3aTeIbHON (QYHKIIHH.

Huddepenuupyemocts. Auddepennnan. ['eomerpuueckuii cMpica quddepeHimana.
[IpousBoaubie U AuQdepeHnanbl BEICUINX MOPSIKOB.

OcHoBHbIE TeopeMbl auddepeHanpHoro ucuucienus (treopema depma, Teopema Pos,
teopeMma Jlarpanxka, Teopema Korm).

[IpaBuno Jlonurans.

MmuorouneHn Teiinopa u ero coiictBa. ®opmyna Teitnopa. Octatounslii wieH popmyssl Teinopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThI rpadguka GyHKIUH.

OxctpemyM. Heobxoaumoe ycinoBue 3KcTpeMyma.

JlocTaTo4yHbI€ YCIOBHS SKCTPEMYyMA.

JlocTaTouHOE yclI0BUE BO3pacTaHus (yObIBaHUS) QYHKIIMH.

Haubonbiiee u HanMeHblee 3Ha4eHUs (QYHKIMU Ha OTPE3Ke.

BoinykiiocTh, BOTHYTOCTb, TOUKA Iepernda. JlocraTouHOe yCIIOBUE BOTHYTOCTH (BBITYKJIOCTH).
HeoOxonumoe ycrnoBue Touku neperuda. Jloctatounoe yciaoBue mneperuoa.

OO01as cxema NOCTPOCHHUS U UCCIIEOBaHMSI rpapuKa QyHKIIUH.

(I)yHKIII/II/I HECKOJBbKHX MEPEMECHHBIX

OmnpeneneHne U TeOMeTpUYECKUI CMbICH (DYHKLNHU ABYX MEPEMEHHBIX.

JIluHuuM ypoBHS QYHKLUU JIBYX EPEMEHHBIX.

YacTHble TpoU3BOAHBIE PYHKIIMH HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUUECKUN CMBICT
@DYHKIUU HECKOJIBKUX NEPEMEHHBIX, MOHATHUE MOJIHOTO AuddepeHnnania.
JuddepennrpoBanue CI0KHBIX QYHKIINI HECKOIBKUX ITEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIMH HECKOJIBKUX MEepeMeHHbIX. CMeIIaHHbIe
npousBoanbie. Teopema IlIBapua.

[Tpon3BoHas PYHKIIMU HECKOJIBKUX NEPEMEHHBIX 110 HAIIPABICHHUIO.

[Tpon3BoHas O HAIIPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKIIMM HECKOJIBKUX MTEPEMEHHBIX.

. HeoOxonumoe 1 goctaTouyHOE yCIOBHS SKCTpeMyMa (PYHKIIMH JIBYX NTEPEMEHHBIX.

HNHTerpajbHoe HCUMCICHUE

[TepBooOpazHasi, HeoTIpeAeIeHHbIN HHTErpas. TadauIa OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEeHHOM U UHTETPUPOBAHME 110 YACTSIM B HEONIPEIEIEHHOM UHTErpase.
HNHTerpupoBanue ¢ MOMOIIBIO TTOABEACHUS 01 3HAK AuddepeHnrana.
HuTerpupoBanue pallioOHAIBHBIX APOOSH.

WNHTerpupoBaHue 1Mo 4acTsIM U 3aMeHa NMePEMEHHOM B ONPEIeIICHHOM HHTETpaJIe.
HuTerpupoBanue TpPUrOHOMETPUIECKUX (DYHKIIUNA, OCHOBHBIC TIPHEMBI.
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7. WnTerpupoBaHue UPpaMOHAIBHBIX (YHKITUI.

8. YHuBepcanbHas TPUTOHOMETpUYECKask MOJICTAHOBKA.

9. OmpeneneHHbIN HHTETpal U ero cBoricTBa. Popmyna Heiotona — JlelOHuma.

10. [Ipunoxenust OnpeeIeHHOT0 HHTETpajia K PeHICHUIO TeOMETPUYECKUX U (PU3MUECKUX 3a/1a4.

11. Beruucnenue miomajel ¢ ITOMOIIBIO0 OMPEACIICHHOI0 HHTETpalia.

12. Bolunicnenue miomaay 1 JUIMHbI KPUBOI, 3aJaHHOW ypaBHEHUSIMU B ITapaMeTpruuecKoi hopme.

13. BeruucnieHue miomnaai KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Boluncnienue 1uiomiazied B OPSIMOYTOJBHBIX M TMOJSPHBIX KOOPJAMHATaX C IMOMOIIBIO
OIpEEIEHHOr0 UHTErpaa.

15. BolunicrieHue AIUHBI JYTH C TOMOIIBIO ONPEeIEHHOTr0 HHTEerpaia.

16. Beruucnenue JUIMHBL IyT'H KPUBOH, 33/1aHHON TTapaMeTPUUYECKH.

17. Boruncnenue oobeMa Tena BpalleHus ¢ TOMOIIbIO ONPEIeICHHOI0 HHTETpaa.

18. BeruuciieHue 1iomaaf MoBepXHOCTH Tella BPAIICHUSI.

19. HecobGcTBEeHHBIE MHTETPaJIbl IEPBOTO U BTOPOTro TUMA. [IOHATHS CXOIUMOCTH M paCXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecobcTBeHHBIE HHTETPAIIBI OT Pa3pbIBHBIX (DYHKIIUH.

Tumnosbie BApUAHTHI OUJIETOB
0o aucuumiInae «MareMaTHdecKui aHaJIn3»

MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOMN ®EJIEPALIMU
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICHIET'O OBPA3OBAHUA
«MOCKOBCKHH NOJIUTEXHUYECKH1 YHUBEPCUTET»
(MOCKOBCKHWM MNOJIUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Marematukay

Huciunnuaa «MarteMaTHYeCKU aHaJIu3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeolpeaeneHHbIH HHTerpai. Tabauia OCHOBHBIX HHTETPAJIOB.

dx

o 4
2. BpIUMCIUTH HEOTpeIeNeHHbIH HHTErpall Y5—x++5-x

Haiitu rpaguenT QyHkium Z=YJXY g touke Mo(1’4) )
YkaxkuTe, Kakoi U3 HeCOOCTBEHHBIX HHTETPAJIOB SBISIETCS CXOSIIUMCS

Tx/;dx, Tx’3dx, T\/Fdx
1 1 1 .

Hw

5. Haiingure skcTpeMyMBI 1 TOUKH nieperuda Gpyakmun Y = (x=De™

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

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

MHHUCTEPCTBO HAVKH U BBICILIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITAN
OEJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXJEHUE BBICIIIET'O ObPA3OBAHUMA
«MOCKOBCKHNM MOJJUTEXHUYECKA YHUBEPCUTET»
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(MOCKOBCKHWM MMOJIUTEX)
@akynbTeT 0a30BBIX KOMIETCHIUH, kadenpa «MaremaTHKa»
O6pazoBatenbHas mporpamma 15.03.03 «[IpuknagHas MexaHUKa»
Kypc 1, cemectp 2

DK3aMeHaAuOHHBIN OnyteT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOTO MHTErpara.
t _2t?
y= 1+t%

X=—-"0,
2. Haiitu npousBoaHyto GyHKINH, 3aJaHHON TapaMeTPUYECKU 1+t°

2 2
3. Mccnenosath Ha skeTpemyM ynkimio 2= X —X+Y +2Y

7.6
[3sin? xcos xdx
4. BpIUMCINUTDH ONPENEIICHHBIM HHTErpan 0

5. Haiitu 06beM Tena, nojyueHHoro BpamenueM Bokpyr ocu OX ¢purypel, orpanuueHHoOM

3
mmamamu Y =X Y =1 x=0
YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku « 03» 05 2023 r., mpotokoa Ne 10

W.o. 3aB. xadenpoit H.B. BacunibeBa / /

Jli1st mpoBeIeHUS IPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B IMCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MaremaTHKay OHJIalH-KypcaX UMEIOTCS UTOIOBBIE TECTHI.
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