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1. Lesn, 32124 ¥ IVIAHUPYeMble Pe3yJIbTAThl 00y4eHUs 10 JUCHHUIITIMHE

K oOCHOBHBIM yensim OCBOEHHS IUCHMIUIMHBI «MaTeMaTH4eCKUl aHalu3» CIHEAYET
OTHECTH:

- BOCITUTaHUE Yy CTYACHTOB OOIIeH MaTeMaTH4YeCKON KYJIbTYPHI;

- mpuoOpeTeHue CTYACHTAMH HIMPOKOrO Kpyra MaTeMaTHYCCKHUX 3HAHUH, YMEHUU H
HaBEIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYJICHTOB K HHAYKTHBHOMY M JIEyKTUBHOMY MBIIIJICHUIO
HapsiAy C pa3BUTHEM MaTeMaTUYECKON MHTYUIINH;

- YMEHHE CTYyJCHTAaMH pa3BHUBATh HABBIKM CAMOCTOSATEIHLHOTO H3YUYCHHUS YUEOHOW W
Hay4YHOU JIUTEPATYPHI, COJIEpKAIICH MATEMAaTHUYECKUE CBEJICHUS U PE3YJIbTATHI;

- TOJrOTOBKY CTYIEHTOB K JCSATEIBHOCTH B COOTBETCTBHHM C KBaJU(DHUKAITMOHHOM
XapaKTepUCTHKON OakalaBpa MO HAMpaBlICHUIO, B TOM 4ucle (opMupoBaHUE YMEHUU
HCITOJIH30BaTh OCBOCHHBIC MATEMATHYECKUE METO/IbI B TPOPECCHOHAITBHON NEATEILHOCTH.

- TIOATOTOBKY BBICOKOKBAJIU(UIIMPOBAHHBIX KaJpOB, BOCTPCOOBAHHBIX B YCIOBHSX
u(ppoBol TYypOYJIECHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOH IUGPOBOI
SKOHOMMKH.

K ocHOBHBIM 3a0auam OCBOCHHUS AMCUUIUIMHBI «MaTeMaTUYecKUi aHajau3» Clexyer
OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX MOHSTHI, METOAOB, (DOPMHUPYIOMIMX OOIIyIO
MaTEeMaTUYECKYIO MOJTOTOBKY, HEOOXOAMMYIO JJI YCIEITHOTO PeIIeHUs MPUKIIAIHBIX 3a/1a4;

- (hopmupoBaHue y cTyeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HaIPaBJICHUIO MOATOTOBKHA U 00ECIICUMBAIONINX €T0 KOHKYPEHTOCITIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenne mno aucuuiuinHe «MaTeMaTHUeCKUil aHalu3» HampaBleHO Ha (QOpMHUpPOBaHUE
y o0yyaronuxcs  cieayoummx kommereHuuid B cootBerctBun ¢ ®PI'OC  15.03.01
«MammHocTpoeHuey, yTBepKIEHHBIM Npuka3zoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Koa u HaumeHoBaHue NHauKaTopbl 10CTHKEHUS
KOMIIEeTeHIH I KOMIIETeHIIU U
OIIK-1. CnocoOeH npUMEeHATh NOIIK-1.1. Ilpumensier
€CTECTBEHHOHAYYHBIE M OOIIENHKEHEPHBIE €CTECTBEHHOHAYYHbIE U OOIIEHHKECHEPHBIC
3HaHW:A, MCTOJbI MATCMATUYCCKOTO AHAJIN3A U | 3HaHMSI, METOIbl MAaTEMATHUECKOI'0 aHaJInu3a 1
MOJIETTUPOBaHUs B IPO(HECCHOHATTLHOM MOJIECITUPOBAHHS TIPU PEILCHAN
NEeATEIbHOCTH;

npodeccuoHanbHBIX 3a7a4

NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK
MCIOJIb30BaHUs 3HAHUN (U3HUKH U
MaTEMaTHKH JJIs peLEHUs 3a1a4
TEOPETUYECKOTO

2. MecTo IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JucnunnuHa OTHOCHUTCS K oOsi3aTenpHOM dactu Oinoka bl: Mopyns «Marematudeckue u
€CTECTBEHHO-HAYYHbIE JUCIUTUIMHBDY.
Jucnurnnuna 6a3upyercst Ha CIeAyIoIIeH, MpOoHaeHHOW TUCIUTITHHE:

- TUHEelHas anredpa.
Hucuuninmna «MaTteMaTu4ecKuid aHaIn3» JOTUYECKH CBSI3aHa C MOCIEAYOIUMU TACIUIUTMHAMH
B o6sazamenvroti yvacmu:

- ¢usuka;

- muddepeHranbHbIe YPAaBHCHNUS,

- TEOpETUYECKasi MEXaHUKA;



- QIIEKTPOTEXHUKA U IJICKTPOHUKA;

- CONPOTHUBJICHUE MATEPUAJIOB;

- TeopHsi 00pabOTKH MaTEPUAIIOB JIaBJICHUEM;

- OCHOBBI TPOTpaMMHUPOBAHUA U AJITOPUTMHU3AINN B MAIIMHOCTPOCHHUHU

- DKOHOMUKA | yIPABJICHUE MAIIMHOCTPOUTEILHBIM TIPOH3BOJICTBOM;

- OCHOBBI MAaTE€MATHYECKOTO MOJICITUPOBAHUS TEXHOJIOTUIECKUX MTPOIIECCOB.
B uacmu snexmusHbIX OUuCYuniun:

- marematuueckoe mojenupoBanue u CAIIP nponeccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COCTUHEHU.

3. CTpykTypa u coaep;kaHue IMCUUIIIMHBI
OO0miast TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 4 3aueTHbIC eIUHUIIBI -144 yaca.

6.2. 3.1. Buabl yueOHOM padoThI M TPYI0EMKOCTh

3.1.1. Ounas ¢popma o0y4eHust

. KoumnuectBo
n/n Bup y4yeOHoii padoThI 4ACOB Cemectp 2
AyIMTOpPHBbIE 3aHATHS 72 72
B Tom umncne:
Jlexuuu 18 18
1.
CemuHapcKue/MpakTHIECKUE 3aHATHS 54 54
2.
CamocTosiTe/ibHasi padoTa 72 72
IIpomexyTOUHAsI aTTECTALMSA
3K3aMEH C) C)
Hroro 144 144

3.2. TemaTu4yeckuii NIIaH U3y4eHUs JUCUUILIMHBI
Pa3zmemén B npmiioskenun 1 k paboueit mporpamme.

3.3. Conepxanue pa3aesioB IMCUUILIHHbBI
BBenenue

[Ipenmer, 3anaum u coaepkanue TUCHUIUTMHBI. OCHOBHBIE ATaIlbl Pa3BUTHS
nucturmuHbl. CTpyKTypa Kypcea, ero MeCTO M pojib B IOATOTOBKE OakanaBpa, CBS3b C IPYTUMH
JTUCIUTUTMHAMH.

Pasnea 1. IluddepennnanbHoe ncuucjieHne GyHKIui 01HOH nepeMeHHOi

Tema 1. Yucnosas nocnenoBatenbHOCTb. [Ipenen uncinoBoil mocine10BaTeIbHOCTH U €TI0
cBoiicrBa. @ynkuus. [loctpoenue rpaduxos Gpynkuuii. [Ipenen pynkunn. OCHOBHbBIE TEOPEMBI
o npenenax ¢pyHkuu. IlepBelii 1 BTOpoil 3ameuarenbHble mpesebl. CpaBHEHHE OECKOHEYHO
MaJIbIX U OECKOHEYHO OOJBIINX BEIMYMH. DKBUBAIEHTHbBIE OECKOHEUHO MaJjible BETHUNHBI.

Tema 2. HerpepbIBHOCTH (DYHKIIMI B TOUKE U Ha MPOMEXYTKE, TOUKH pa3pbiBa
byHKIUM, UX K1accudukanus. ACUMITOTH rpaduka GyHKIUH, UX KiIaccuuKarus.

Tema 3. [IpousBoanas ¢pyHkiuu. ['eomerprueckuii 1 GU3NIECKUI CMBICI TPOU3BOIAHOM.
[TpaBuna quddepenuupoBanus u GopMyIIbl BEIYUCICHHS TPOU3BOAHBIX. Ta0auIia Mpon3BOIHBIX
OCHOBHBIX DJJIEMEHTapHbIX (yHKIUH. BpluucieHne NpPOU3BOAHBIX (QYHKUMH, 3aJaHHBIX
Pa3IUYHBIM 00pa3oM.
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Huddepennman. [IponsBoaubie u nuddepeHImansl BRICIIAX MOPSAKOB. [IpubnmkeHHbIe
BBIUMCIICHHSI C TOMOIIBIO T PEPEHIINATOB.

Tema 4. IlpaBwio Jlonutansa. ®@opmyna Teilnopa. PackpeiTue HeompeneseHHOCTEH
pa3nu4yHOro THma. Pa3nokeHue OCHOBHBIX 3JIeMEHTapHbIX (yHKOMA 1o ¢opmyne Teiinopa.
[TpuOnkeHHbIe BBIYUCIEHUS C TOMOIIBIO GpopmyIsl Teitnopa.

Tema 5. OcHoOBHbIE TeopeMbl AUQPHEPEHIIMATHEHOTO HMCYUCICHUs. MOHOTOHHOCTH
byHkum, sxcTpeMymbl HeoOxonuMble M JOCTATOYHBIE YCJIOBUS MOHOTOHHOCTH, JIOKAJbHOTO
skcTpemyMa. HccnenoBanme BwimykiiocTd rpaduka Qynkimun. Touku mnepermba rpaduka
GyHKIHH.

OO6mas cxema mccieoBanus GYHKIUU U OCTpoeHus ee rpaduka. CBoHCTBa (QyHKIHIA,
HENpephIBHBIX Ha oTpe3ke. Haubosblee u HaMeHbllee 3Ha4eHNus PyHKIHMU Ha OTpE3Ke.

Paznen 2. InddepennuanbHoe ucuncieHne GyHKIUl HECKOJIbKHX MePeMeHHbIX

Tema 1. @yHKIIUU HECKOJIBKUX MEepeMEHHbIX. JIMHUM 1 OBEpXHOCTU YpoBHs. YacTHbIe
npou3BosHble. [lonublid auddepenuman. [Tpon3BosHbIE CIIOKHOM (DYHKIMM HECKOJIbKUX
IIEpEMEH-

HbIX. YacTHbIe TPOM3BOAHBIE U MU depeHnasl Beicmx nopsakos. Teopema [IBapua.

Tema 2. [IpousBoaHas no HanpasieHuto. I'paauent. Kacarenbnas k kpusoil. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyina Teitnopa. DkcTpeMyM (YHKIHMU HECKOIBKHX
nepeMeHHbIX. Heo0xoaumbie 1 10CTaTOUHbIE YCIOBUSI SKCTPEMYMA.

Paznen 3. UnTerpajbHoe ucumncjieHue

Tema 1. IlepBooOpasnas. Teopema cCyliecTBOBaHMSI HEOMNPEIEICHHOTO HWHTErpaa.
HeonpeneneHHslii HHTErpal u ero cBOMCTBa. Taliuiia HHTETPaIoB OT OCHOBHBIX 3JI€MEHTapHBIX
¢yHkuil. MeTo1 HEenocpeICTBEHHOTO UHTETPUPOBAHMSL.

MeToapl MHTETpUPOBAaHUS C IOMOIIBIO 3aMEHBI IIEPEMEHHOM, MOJBEIECHUEM M0 3HAK
muddepernmana. Meron HHTETPUPOBAHUS IO YaCTSM.

WHTerpupoBanue palMOHANbHBIX JpoOed, WHTErpUpOBaHUE HEKOTOPBIX BHUIOB
MPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX QYHKIUH.

Tema 2. 3amaun, NpUBOAAIINE K MOHATHIO ONPEAEIEHHOro MHTErpana. OnpeneneHHblil
WHTErpaJl, €ro CBOMCTBA. YCIOBUS HMHTETPUPYEMOCTH. VHTErpan C NEpEeMEHHBIM IpEAEIIoM
unterpupoBanus. @opmyna Heiotona — JleiiOHuna. 3ameHa NMepeMEHHOW B OIpeNlelIEHHOM
WHTErpae.

[TpunoxeHus ONpeneNeHHOro HWHTerpajga B TEOMETPUHM M MEXaHUKe (BBIYMCIICHHE
rioniaied IIOCKUX QUryp, AJIMHbBI KpUBOM, 00bEMOB.

Tema 3. HecoOGcTBeHHBIE MHTErpajbl MEPBOrO M BTOPOro poja (1o OeCKOHEYHOMY
POMEXYTKY, OT HEOTPAaHUYEHHBIX PYHKIIMIA Ha KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agauu, NpUBOAAIINE K KPAaTHBIM MHTErpanaM. /[BOMHON U TPOMHON UHTETpaIbl,
uX cBoicTBa. [IpaBuiia BEIUMCIEHUS ABOMHBIX UHTETPAJIOB.

3.4. TemaTuka NPaAKTHYECKHX 3AHATHI MO JMCHHUILIMHE
«MaTteMaTHYeCKUI aHATU3»

3.4.1. Ounas ¢popma 00y4eHust

Ne Tema 3ausaTus
/1
1 Pa3znea 1. Di1eMeHTbI MATEMATHYECKOI'0 AHAJIN3A.

Uucnosass mocnenoBareabHOCTh. [Ipenen 4YMCIOBOM MOCIENOBATENBHOCTH U €T0
cBoiictBa. IlpaBuna npenensHoro nepexona. @yukuus. [Ipenen ¢ynkmun. Teopemsl o
npeaenax ¢yakuun. [IepBbIii 1 BTOpOH 3aMevaTeIbHbIC PEIEIbl.

2 CpaBHeHUE OECKOHEYHO MallbIX W OECKOHEYHO OOJBIIMX BEIMYMH. DKBUBAJICHTHBIC
0ECKOHEUYHO MaJIbIe BEITMYMHBI.




W

PackppiTre HeONpe1eIEHHOCTEN Pa3JaMnyHOr0 THIIA

4 HenpeppiBHOCTD PYHKITMH B TOUKE W HA TpoMeKkyTKe. OTHOCTOpOHHUE TIpeiesibl. TouKn
paspbiBa pyHkimH. [Ipumepsl pemenns 3aaa4d

5 [TpousBognas ¢yukuuu. IlpaBuna nuddepenuupoBanus u GopMyJibl BBIYUCICHHS
npon3BoaHBIX. TexHnuka nuddepeHunpoBaHust

6 HuddepennmpoBanne  oOpaTtHbIX  (QyHKIWH, GyHKOWA, 3aJaHHBIX  HESIBHO,
napaMeTpHUecKy, Jorapupmuueckoe quddepeHmpoBanme

7 Huddepennman. ['eomerpuueckuii  cmbicn  auddepennuana. [IpousBogHbie U
muddepeHransl  BRICIIMX  MOPSIKOB. [IpHOIMKEHHBIE BBIYMCICHUS C  MOMOIIBIO
nuddepeHnmranos.

8 [IpaBuno Jlonuransa. @opmysia Teilnopa. PackpbiTie HEONPEAETEHHOCTEW Pa3JIMYHOTO
tuna. Pa3noxeHusi OCHOBHBIX JIeMEHTapHbBIX QyHKIMIA 110 Gpopmysie MakiiopeHa.

9 [TpuGim>xeHHBIC BEIYHMCIICHUS ¢ TOMOIIIBI0 (hopmyitel Teitnopa.

10 | IosHoe uccnenoBanue GyHKIMIA U mocTpoeHue rpadukos. [Ipumeps

11 | IlomHoe uccnenoBanue GpyHKIM U mocTpoeHue rpadukos. [Ipumeps! (mpoaomkeHue)
CamocrosrtenpHas padora Nel Ha ceMuHape Mo QyHKIUSM OHOHN MepeMeHHOU

12 | Pazgesn 2. OYHKUHMM HECKOJbKHMX IepPeMeHHbIX. JIMHMM W MOBEPXHOCTH YPOBHS.
YacTtHble mpon3BoaHbIe U AudQepeHnran nepBoro nopsKa.

13 | Ionusiii nuddepenman. IIpousBoausie cnoxkHoil ¢yHkiuu. [IponzBoanas GpyHKIMH,
3aJJaHHON HEesBHO. YacTHBIE MPOW3BOAHBIE W U (EpeHIINaATBl BBICIINX MOPSIKOB.
Teopewma IlIBapnia.

14 | IlpousBoiHas 1o HanmpaBiaeHUIO. [ paaueHT.

15 | DkcrpemyMm GYHKIIUU HECKOIBKUX IIepeMeHHbIX. HeoOXoIuMbIe 1 JOCTaTOYHBIE YCIOBHS
JKCTpEMyMa.

16 | CamocrositeibHast padora Ne 2 Ha cemuHape N0 (GYHKIMAM HeECKOJbKHX
nepeMeHHBbIX

17 | Pa3gea 3. UnTerpanbHoe HCHUCTEHHE
[lepBooOpaszHas.  HeompeneneHHslii  WHTETpal W €ro  CcBoiicTBa.  Mertoa
HENOCPEJICTBEHHOTO MHTETPUPOBAHMUSL.

18 | HTerpupoBaHne ¢ TIOMOIIBKO 3aMEHBl IIEPEMEHHOM, IOJIBENEHHUEM IIOJA 3HAK
muddepernmana. Meron HHTErpUPOBaHUS IO YACTSIM

19 | UHTerpupoBaHue palUOHAIBHBIX Jpo0ei, WHTErpUpOBAaHHE HEKOTOPHIX BHUIOB
MPpALMOHATBHBIX (PYHKITHI

20 | MHTErpupoBaHyue TPUrOHOMETPUUECKUX (PYHKITHIA.

21 | Beuucnenue ompeneneHHbIX HHTErpayioB 1o ¢opmyne HrproTona-JleliOnuna. 3ameHa
NIEPEMEHHOM ¥ HHTEIPUPOBAHUE 110 YACTSAM B ONPEJACIIEHHOM HHTErpase.

22 | [IpunokeHus OMNpEAENEHHOTO0 HWHTErpajia B TEOMETPUU M MEXaHHKE (BbIUKCIEHHE
TIOMIA/Ied TUWIOCKUX (PUTYD, JITUHBI KPUBOH).

23 | IlpusioskeHUsT ONPENETICHHOr0 HMHTErpaja B TeOMETPUM W MEXaHHMKE (BBIYMCIEHUE
00BbeMOB, IUIONIA/IeH TOBEPXHOCTH).

24 | HecoOCTBeHHbIE HHTETPAJIBI IIEPBOTO U BTOPOT'O POJIA, UX BHIYHCIICHUE.

25 | 3agaum, NpUBOJALIME K KpPAaTHBIM MHTErpanaM. BpluncieHue ABOMHBIX HHTETPAJIOB
CBEJICHMEM K IOBTOPHBIM. 3aJaul Ha U3MEHEHHUE MOPsAKAa UHTEIPUPOBAHUS B IBOWHOM
UHTErpajie

26 | I'eomerpuueckue u (U3MUECKHE TPUWIOKEHUS KpPATHBIX MHTETpajioB, IMPUMEPHI
BBIUKCIICHHUSL.

27 | KoHTpoabHOE TECTUPOBAHUE IO KYPCY.
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4. YuebHO-MeTOAMYECKOEe U MHPOPMALIHOHHOE o0ecredeHue

4.1. HopmartuBHblie 10KyMeHTbI 1 'OCToI

®I'OC 15.03.01. Mamunoctpoenue. 2021.

AkazeMudecKkuid yueOHBIN IJ1aH 10 HampasieHuto nmoArotoBku: 15.03.01 MammHocTpoeHwHE.
[Mpodmie: «O60pynOBaHHE M TEXHOJOTMH CBAPOYHOTO MPOU3BOACTBAY. Dopma o0yueHHS:
ouHas. 2025.

AkaneMHyecKuil y4eOHbIH TJIaH 10 HampaBieHuto noArotoBku: 15.03.01 MammHocTpoeHHE.
[Tpoduib: «BricokoaddekTrBHBIE TEXHOIOIMUECKUE Ipolecchl 1 0o0opynoBanuey. dopma
00yueHwusi: 3aouHast. 2025.

Marpunia pacnpenesieHuss KOMIIETCHIIMH 110 HalpaBJICHUIO MOATOTOBKH 15.03.01
Mammnoctpoenue. Ipoduns: «O6opyI0BaHNE M TEXHOJIOTUU CBAPOYHOTO MPOU3BOICTBAY.
®opmbl 00ydeHUs: OuHas, 3a04Hast. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Ctparerun HayuyHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickoit denepaunn.

[Tpuxa3z MunucrepcTBa o0pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O6 yrtBepxaeHun Ilopsaka NpUMEHEHUs  OpPraHU3aLUSAMM,  OCYIIECTBIISIOLIUMHU
00pa3oBaTeNbHyI0 JESTENIbHOCTb, AJIEKTPOHHOI'O o0yueHus, JUCTaHIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIIOTUH NPHU peau3alii 00pa30BaTeIbHbBIX IPOrPaMM».

4.2. OcHoBHas JuTEpaTypa

@uxtenromnsi [.M. OcHOBBI MaTeMaTHUYECKOI'0 aHalIN3a: y4eOHUK /171 By30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIM3a: YYeOHUK /i BY30B, 14-¢ u3j.,
crep. CIIG, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc Maremarnueckoro anaiuza. T.1. Jluddepenuumansuoe u
MHTETpaJIbHOE UCUUCIEHUS (QYyHKIMH OJHON mepeMeHHOH. Psaapl: YueOHUK [DneKTpoHHBIN
pecypc]: yueb. - nekTpoH. AaH. - Mocka: @uszmartnut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3arm. ¢ skpaHa.]

4.3. JlonmoJiHMTeJbHAas JINTEPaTypa

[Tuckynos H. C. [uddepeHunanbHoe U MHTETpaibHOE HMCUUCIEHUS Ui BTY30B. B 2-x
tomax. M.: MuTerpan - Ilpecc, 2009 — 416, 544 c. 180 3ks.

3yokoB B.T'., JIsxosckuii B.A., Mapteinenko A.U., Munocues B.b., [lymkaps E.A. Kypc
MaTeMaTHKH ISl TEXHUYECKUX BBICIINX y4eOHbBIX 3aBeneHuid. Yactu 1-4. M.: MTT1Y, 2012.
400 k3.

Kpartkuii kypc BbICIIEH MaTeMaTuKu [DIeKTpoHHBIH pecypc]: yued. - DIEKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum  nocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana. ]

Bbyrpos f1.C., Hukonbckuit C.M. Briciias marematrka: yu4eOHUK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucuucienne (QyHKIUN OAHONM M HECKOJIbKHX NEepeMEHHBIX. Teopus mos:
METOAMYECKHE YKa3aHWs M BapuUaHTBl pacueTHO-rpaduueckux pador // bogynos M.A.,
boponnna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
MaremaTtnueckuii aHanu3. Teopus npenenoB u quddepeHaibHOe HCUUCIEHUE: OCHOBHBIE
MOJIOKEHUST TEOPHUH, METOANYECKUE YKAa3aHUs U BapUAHTHI pacdeTHO-rpaduueckux padbort //
bonynoB M.A., bopoauna C.U., Kopotrkosa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.


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

4.4. DJeKkTpoHHBbIE 00pa30BaTeJbHbIE PECYPCHI

[TpoBenenue 3aHATHH W aTTeCTalMi BO3MOXKHO B JUCTAHIMOHHOM (opMmare ¢ NPUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOTO 0o0yueHus ynusepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoil «MaTemaTHKay 3JEKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) no BceM paznenam
IIPOrPaMMBI:.

DJIEMEHTHI MATEMATUYECKOT'O https://online.mospolytech.ru/local/crw/course.php?id=313

aHaJIn3a

HHTerpaibHOE HCUUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781

GYHKIMA OJTHOM epeMEHHON

HuddepennmansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362
ucumciacHue GpyHKimi

HCCKOJIbKHX ITCPECMCHHBIX

JlonomHUTEIbHBIC TJIaBhI https://online.mospolytech.ru/course/view.php?id=3592

MAaTEMAaTHYCCKOI'O aHaJIn3a

Pa3zpaborannbie DOP BKII0OYatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[lopsmok mpoBeneHust pabOT B JUCTAHIMOHHOM (opMare YCTaHABIMBACTCS OTICIbHBIMU
pacropsHKeHUSIMA  TIPOPEKTOpa 1Mo ydeOHO#l paboTe W/HMiM LEHTPOM Yy4eOHO-METOTUYECKOM
paboTHI.

Kaxxaplii cTyneHT obOecriedeH MHAWBUYyabHBIM HEOTPaHWYEHHBIM JOCTYIOM K DJIEKTPOHHOMN

OMOIMOTEKE MOCKOBCKOTI'O ITOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJAMYECKHE MaTepuanbl B DIEKTPOHHOM BHJE,

IpeJICTaBJICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MareMaTH4ecKkoro 00pa3oBaHUs

(http://mospolytech.ru/index.php?i1d=4486,

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

http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecTsl 1o Teopuu
BEPOATHOCTEN U MATEMaTUYECKON CTaTUCTHKE.

[Tone3nsie yueOHO-MeTOANYECKHE U MHPOPMAIIMOHHBIE MaTepHallbl MPEACTaBIeHbl Ha calTax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HH(MDOPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceTr « THTepHET» JIsl OCBOCHUS
TUCHUILTUHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3noHHOE U CBOOOIHO PAacIpPOCTPaHsieMOe POrPaMMHOe

o0ecnieueHue
Ne| HaumenoBanue Pa3paboTunk [10 HocTtynHocTh Ccpuika Ha Enuneiii peectp
(mpaBooOmagarens) (TMIIEH3MOHHOE, POCCHICKUX MPOrpaMM st
cBOOOJTHO OBM u B/ (npu Hajxmuwm)
pacIpocTpaHsIeMoe)
1 | Astra Linux [ OOO "PYCBUTEX- | JIuniensnonnoe https://reestr.digital.gov.ru/reestr
Common Edition | ACTPA" /305783/?sphrase_id=954036
2 | MoitOduc 00O "HOBBIE JInneH3noHHoe https://reestr.digital.gov.ru/reestr
OBJIAYHBIE /301558/?sphrase_id=943375
TEXHOJIOTUN"



https://online.mospolytech.ru/local/crw/course.php?id=313
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://pmims.000webhostapp.com/xbookM0018/index.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/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

4.6. CoBpemeHHbIe poeccoHaNbHbIE 0a3bI JaHHBIX M1 HH(POPMAIIHOHHBIE
CIIPaBOYHbBIE CHCTEMbI

Hepeqeﬂb PECYpPCOB CE€TH HHTepHeT, AOCTYIHBIX IJIA OCBOCHHUA NUCHUIIJIMHDBI:

Ne HaunmeHoBaHue Ccbuika Ha pecype JocTynHoCTh
NudopManmoHHO-ClIPABOYHbIE CHCTEMbI
OCTYIIHA B CETH
https://stackoverflow.co |2
Stack Overflow m /ps SHCKOVETTIow.co Wutepuer 6e3
OrpaHUYECHU
Wudopmannonnsie pecypesl Cetu
http:// www.consultant.ru | [loctymHo
Koncynprantlntoc
[Topran @enepanbHbIX
rOCyJJapCTBEHHBIX
yaap http://www.fgosvo.ru. HocrtymHo
00pa3oBaTeNbHBIX CTAHAAPTOB
BbICIIIEr0 00pa30BaHus
JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBI
Jlanb https://e.lanbook.com/ HoctynHa B ceTu
WuTepHer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbookshop | [loctynna B cetn
.ru/ WNurtepuer 6e3
OTpaHUYECHUN
IIpodeccnonanbubie 6a3b1 JAHHBIX
ba3a naHHBIX Hay4HOU http://www.elibrary.ru HoctynHo
AJIEKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com [ JoctynHo
MOJTUTEMaTHIeCcKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKOMETpUYecKast
(bubnmuomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevYeHne QU CIUIIIUHbI

MaTepI/IaJ'IBHO — TexHuueckas 0aza YHUBCPCUTECTA oOecrieunBaeT IMPOBCACHNEC BCEX BUI0B
3aHITHHA, IPETYCMOTPEHHBIX YUEOHBIM TIAHOM, U COOTBETCTBYET JIEHCTBYIOIINM CAHUTAPHBIM U
IMPOTHUBOIOKAPHBIM IIpaBUJIaM U HOpMaMm.

Kadenpa «Marematuka» He pacrmoyiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
WCIIONIB3YET YUeOHbIC ayUTOPUHU U3 0011ero (GOoHIa YHUBEPCUTETA.

[lpy HeoOXOAMMOCTM M TPOBENEHUS MHTEPAKTUBHBIX TMPAKTHYECKUX 3aHATUN
UCTIOJIB3YIOTCSl KOMITBIOTEPHBIC KIJIaCChl YHHBEPCHTETA.
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6. MeToanuyeckue peKOMeHAalMU

6.1. MeToan4yeckue peKOMEHIANUM J1JIsl IPeNnoaaBaTeJis
10 OPraHu3anuu 00y4eHust

[Ipexxae Bcero, crneayeT oOpaTUTh BHUMaHUE CTYJICHTOB Ha TO, YTO MPAKTUYECKH BECh
U3y4aeMblil UMM MaTepuai He TpeOyeT Kakon-1100 crieuaabHOM (J0MOIHUTENbHON) HOATOTOBKU
U BIIOJIHE MOXET OBbITh YCIEIIHO H3Yy4YeH, €CIM CTYACHThl OyAyT IOCelaTh 3aHATHA,
CBOEBPEMEHHO BBINOJIHATH JIOMALIHUE 33/1aHUS U II0JIb30BATHCS (IIPU HEOOXOIUMOCTH) CUCTEMOM
IUIAHOBBIX KOHCYJIBTALMM B TEUEHUE KAXKI0I0 ceMecTpa. Boleniume B Kypc MaTaHaau3a pa3aesibl
SBJISIIOTCS KIIACCUUECKUMHU, B TO K€ BPEMS OHU INPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK UMEIOT
HIMPOKOE PaclpOCTpaHEHHUE ISl PELIEHUs PAa3sHOro poja 3ajad BHYTPU CaMOMl MaTeMaTHUKU U
NPUKIAAHBIX 33/1a4. X ocBOeHHE MOMOXKET CTYJEHTaM JIOTHYECKHU BEPHO, apIyMEHTHUPOBAHO U
SACHO CTPOUTH YCTHYIO M IMHUCBMCHHYIO pPC€4b, YCICHIHO IMPUMCHATH HAKOIUJICHHBIC 3HAHUA B
npodeCcCHOHATILHOM 1eATEIbHOCTH.

HeoOxomuMo ¢ camMoro Hadama 3aHSATHH PEKOMEHIOBATH CTYACHTAM OCHOBHYIO U
JIONIOJIHUTEIIBHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB AJISl NOJATOTOBKU K
IK3aMEHY.

Ha nepBoM 3aHATHM 110 JUCLHUIUIMHE CIelyeT 00513aTesIbHO TPOMH(POPMHUPOBATH
CTYJICHTOB O BUI¢ U (hopMax TEKYIICH U MTPOMEKYTOUHOHN aTTeCTAINi 110 TUCIUTUINHE, CPOKAX
HX IPOBCACHUSA, YCIIOBUAX JOITYCKaA K HpOMe)KYTOLIHOI\/JI arTecTaluuu, IPUMCHACMBIX BUAAX
POMEKYTOUYHOTO KOHTPOJIS.

N3noxxeHne TEOpEeTUUECKOro MaTepuasa JOJKHO COINPOBOXKAATHCA WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPaHHBIMU MPENoJaBaTesIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIAIKM TpHU PCIICHHUU 3aJa4ud HC OTBJICKAJIXW OT TIJIABHOI'O: OCMBICIICHHUA HWACU U CYTHU
IPUMEHsSEMbIX MeTon0B. ClenyeT Bceraa yKas3blBaTh IPHUMEPBI IMPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHUH U popmyit.

[IpakTHyeckue 3aHATHS AOJDKHBI ObITh OPraHM30BaHBI IpenoaBaTeaeM TaKuM 00pa3oM,
4yTOOLI  OCTAaBaAJIOCH BpE€MA Ha TCPUOAUYCCKOC BBINMOJIHCHUC CTYJACHTAMU HEOOIBIIION
CaMOCTOSITENIbHOW PabOThI B ayJUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

HpenonaBaTenL, BGIIYHII/Iﬁ MPAKTUYCCKUEC 3aHATUA, OOJDKCH COIJIaCOBBIBATH y‘~IG6H0-
TEMaTUYEeCKU TUIaH 3aHATUH C IEKTOPOM, MCIIOIb30BaTh €ANHYIO CUCTEMY 0003HAaYEHUH.

IIpenonaBaTento ciuenyer A0OMBATBCA CHCTEMATHYECKOH HENPEpBIBHOW  pabOThI
CTYZCHTOB B TE€UEHHE CEMECTPA, HEOOXOIMMO BBISBIIATH CHIIBHBIX CTY/IE€HTOB U MPUBIEKATh UX K
Hay4YHOH paboTe, K y4acTUIO B Pa3HOT0 poJa OJIMMIINAAaX U KOHKYpCax.

CTyneHT [OJDKEH OIIyIlaTh 3auHTEPECOBAHHOCTh IPENOJABATENsl B JIOCTH)KEHUU
KOHEUYHOTO pe3yJIbTaTa: B MPHOOPETEHUH O0yUYaIOIIMMHUCS MPOYHBIX 3HAHUW, YMEHHH U BIIAJICHUS
HaKOIJICHHOM nH(popManmeit 17 peleHus 3a/1a4 B IpopecCuOHaIbHON e TebHOCTH.

6.1.1. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

[TpoBenenue 3aHATUI U aTTECTAIMi BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CUCTEMBI IUCTaHIIMOHHOTO 00yueHus: yuusepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadeapoi «Marematrka» dIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pasnenam
nporpaMmsl (cMm. 1. 4.4).

[Mopsimok mpoBeneHns paboT B AMCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIIbHBIMU
pacropsKeHUsIMU TIPOPEKTOpa Mo y4uyeOHOM paboTe /MM LEHTPOM Y4eOHO-METOIUYECKOM
paboTHI.
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6.3. MeToanueckne yKazaHus sl 00y4alOIIMXCsl M0 OCBOEHHIO
AUCHMILTUHBI

Paznen 1: nudppepenunanbHoe ucuncjieHne GyHKIuil 0THOM MepeMeHHO

[Tpu uzyuenun nuddepeHrantbHOro ucuucaeHus GyHKIui 0AHON nepeMeHHOol oOpaTuTte
BHUMaHUE Ha MOHATHE Mpeena GyHKIMHA B TOYKE U METOBI ero BeraucieHus. [Ipenen — ogHo u3
OCHOBHBIX MOHATUN MaTeMaTH4ecKoro ananusa. [lpu BbluMCIeHMM TpeesioB (YHKIMH HAJO,

0 o o

DREIEEE) 0'005 OO—OO,l
IPEeXJ/Ie BCEro, BBIACHUTH XapaKTep HEOINPeIeJIeHHOCTH 0 o . YUtoOmI
OBJIAJICTh TEXHUKOW pEIIeHUs 3a]]a4 Ha BBIUYMCIICHHUE MPEeNIOB, HAJ0 3HATh JBa 3aMedyaTelbHbIX
npezena, TabIHIly SKBUBAJICHTHBIX OECKOHEYHO MaJbIX, MpaBmiio JlonuTans, pa3inyHble IpUeMbl
PacKpBITUSI HEONPEJEICHHOCTe B 3aBUCUMOCTH OT BHAAa (YHKIUM W PEHIUTH JOCTATOYHO
00JIbIII0E KOJIMYECTBO 33]1a4.

[Ipn m3ydyeHuu TeM, MOCBSIICHHBIX MPOU3BOAHON U nuddepenmany GyHKUINUU, HATO
OCMBICIIMTD UX T€OMETPUYECKHIA CMBICIT, IOHUMATh Pa3indyre MeXIy HUMU (quddepeHmnuan - 3To
IJIaBHAs JIMHEHHas YacTh npupamieHus ¢GyHkuuu). TBepao 3HaTh (Kak TaOJUIy YMHOXKECHHS)
dopmysbl g dEepeHIUPOBAHKS ~ OCHOBHBIX  JJIEMCHTApHBIX  (DyHKIMIA ©  TpaBmia
nuddepernrpoBanus (Bce, KOHEYHO, HO OCOOCHHO MpaBuiio IU(PEpPEHIIMPOBAHUS CIOKHOU
GyHKIUN).

OOpaTtuTe BHUMaHUE TaKke Ha ocoOeHHOCTU TuddepeHrpoBaHus GyHKIUHN, 3aJaHHBIX
B HESIBHOHM (pOopMe, TapaMeTpHUIECKH, Ha IpUeM Jorapudmudeckoro auddepeHunpoBanus.

CnemyeT 4eTKO 3HaTh U yMETh MPHUMEHSTh aJIrOPUTM UCCIeNoBaHUS (DYHKIUNA U
MOCTPOCHHS TPa(QUKOB: ONpeIesICHIE TOUYEK pa3phiBa (M UX KIacCU(UKALUIO), ACHMITOT rpaduka
(BepTUKATbHOW, HAKJIOHHOMW, TOPH3OHTAJIbHOW), HEOOXOIWMbIE W JOCTATOYHBIC YCIOBHS
MOHOTOHHOCTH (PYHKITHH, CYIIECTBOBAHMSI JIOKATLHOTO HKCTPEMYMa, IIPOMEXYTKOB BBITYKJIOCTH
Y BOTHYTOCTH (DYHKIIMH U TOUYEK Meperuoa.

Paznen 2: nuddepenunanbHoe ucuucjieHne PyHKIMNA HECKOJIbKUX MepeMeHHbIX

[Ipy u3ydyeHuum naHHOTrO paszjena oOpaTUTE BHUMAaHHE Ha TO, 4YTO (QYHKIUS IBYX
NIEPEMEHHBIX MMEET HAIVISIIHBI T€OMETPUUYECKUN CMBICI — 3TO IMOBEPXHOCTH B TPEXMEPHOM
IPOCTPAHCTBE

Hano ocMBICINTH MOHATHS YACTHBIX IPOM3BOAHBIX W MOJHOro JuddepeHIHana H
OCOOEHHOCTh MX BBIUMCJIEHMSI, OBJIAJI€Th TEXHUKON BBIYUCIECHHS MPOU3BOJHBIX OT CII0XKHOMN
(GYHKIMU HECKOJbKUX NepeMeHHbIX. CienyerT oOpaTUTh BHMMaHUE Ha TO, 4YTO IS (YHKLIUHU

z=2z(x,y) CMEIIIaHHbIE YacTHbIE MPOU3BOJHBIE BTOPOTO TMOPSIKa PaBHBI MEXAY COOOIA:

0%z B 0%z

Oxdy  Oyox (reopema IlIBapua), To ecTh MOPAI0K TU(HEPEHIIMPOBAHNS HE UMEET 3HAYCHUSI.
Jli1g GyHKIMY HECKOJBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HalpaBJICHUU XapaKTepU3yeTcs IMPOU3BOJHOM 10 HANpaBICHUIO, a HAWMOOJNbIIas CKOPOCTh
u3MeHeHus (yHKIuU Oy/eT B HalpaBJIEHUU BEKTOpa I'PaJUEHTA.
Crnenyer oOpaTuTh B 3TOH TeMe BHMMaHHME Ha HEOOXOIMMOE M JJOCTATOYHOE YCIIOBHS
CYILIECTBOBAHMS 3KCTpeMyMa (PyHKIIMU HECKOJIBKUX MEPEMEHHBIX.

Pa3pnen 3: uHTerpajibHOE MCUMCICHHE

B wuHTerpaslbHOM WCYHCIEHWM pelraeTrcs 3aaada, oOpaTHOW TOH, KoTopas
paccmaTtpuBaiach B 1udPpepeHInaIbHOM UCYUCIICHUH: HEOOXOAMMO HAWUTH 715l TaHHOW (QyHKITUN

f(x) TaKkyr (pyHKIHIO, MPOU3BOIHAS OT KOTOPO# ObLTa OBl paBHA 3aMaHHON. IHTErpupOoBaHue
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GYyHKIUI — JOCTaTOYHO CIOXHBINA pa3ziesl MaTeMaTUKH, OBJIaIETh KOTOPHIM MOXKHO TOJIBKO, €CITN
CTYACHT «BO3bMET» JIOCTATOYHO OOJIBIIIOE KOJTUIECTBO HHTETPAIOB PA3HOTO TUIIA.

Hago tBepno 3HaTh TaONMIly WHTETPaJioB OT OCHOBHBIX DSJIE€MEHTAPHBIX (YHKIIHIA,
OCHOBHBIE METOJIbl MHTErpUPOBAaHUSA (3aMEHa IEPEMEHHOM, IOABEIEHUE TMOJ 3HaK
mubdepeHnrana, HMHTETPUPOBAHME IO YACTSAM, T[PUEMBbl BBIYMCICHUS HHTETpajioB  OT
panroHANIBHBIX Apo0ei, OT pa3HOTrO TUIIA TPUTOHOMETPUUECKUX (PYHKITHI).

Hano ocMmbicnuTh €IMHCTBO MOAXOAAa K TOCTPOCHUIO ONPEIEICHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TIOBEPXHOCTHBIX MHTEIPAJIOB — IOCTPOECHNUE HEKOTOPOIl MHTETPAJIbHON CyMMBbI
Y IIpEENIbHBIN IEPEXO.

3HaTh TEOMETPUYECKHH CMBICI W OCHOBHYIO (OPMYIYy BBIYMCICHHS OIPEIEICHHBIX
uHTerpasioB — gopmyny Heriorona — Jleitbnuia, reomerpuueckue U (puanueckre MpUIIOKEHUs
OTIpPENIeICHHBIX M KPaTHBIX WHTETPajoB, YMETh HAXOJHUTh IUIOMIAJh IUIOCKOH (UTypHI, AITHHY
KpHUBOi1, 00bE€M U IIOIIAb TOBEPXHOCTH TEJ BPALCHUS.

7. @OH/ OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pa3nelsl:

1. MeTo b1 KOHTPOJIS U OLICHUBAHHUSI PE3YJIbTaTOB O0yUYEHHUSI.
2. lllkana 1 KpUTEPUH OLICHUBAHUS PE3yIbTATOB O0yUCHUSI.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOIb.

3.2. IlpoMexyTouyHas aTTecTalus.
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1. TemaTu4ecKHui IJIaH TUCHUILVINHBI «MaTeMaTHYeCKUl AaHAJIU3» 110 HANPABJIEHUIO OATOTOBKH

15.03.01 «MammHOCTPOECHUE)

Ilpunosicenue 1

«O00opynoBaHMe U TEXHOJIOTHHM CBAPOYHOI0 IPOU3BOACTBAY

(0akanasp)
Ounas popma o0yuenust
I'ox nadopa 2025/2026
Buabl yueOHoil padoThl,
BKJIIOUASl CAMOCTOSATEJIbHYI0 | Buabl camocTosiTeIbHOM padoThI DopMbI
Ne Cem | Henean padoTy CTyICHTOB, CrynenrToB arrecTaluu
Pa3pen ect | Cemectp
n/n p a U TPYAOEMKOCTh B Yacax
a | e | ma6 | cpe | kep | KPR Pebepa g | |
Bropoii cemecTp

Pasznen 1. {uddepenunanbnoe

HCYHUCJIeHHe PYHKIUH OHOMH

nepemMeHHoM. YncnoBas

nocyenosarenbHocTh. [penen

YHUCJIOBOM ITOCJIEI0BATEIBHOCTH U
1.1 | ero cBoiictBa. [IpaBuna 2 1 2 2 4 +

IIpeAeNbHOrO nepexona. @yHKIus.

IIpenen ¢pynkuuu. Teopemsl 0

npezaenax GyHKIUH.

Boinaua 3aganuii PT'P Ne 1 no

MATEeMaTH4YeCKOMY AHAJIM3Y.

[lepBbIil 1 BTOpPOH 3amedaTeNbHbBIE
1.2 | mpenensl. beckoneuno wMameie u | 2 2 4 4

OEeCKOHEYHO OoJblline BEJTUYMHBIL.
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OKBUBAJIEHTHBIE OECKOHEYHO
Majble  BEJIMYMHBL.  PackpbiTHE
HEOMpeAeIEHHOCTEH Pa3HOro TUTA.

1.3

HenpepsiBHOCTD QyHKIIHIA B TOUKE U
Ha mnpoMexyTke. OIHOCTOPOHHUE
npenensl. Touku pa3pbiBa PyHKINH,
WX KJIacCU(DUKAIIHSL.

1.4

[IpousBonHas byHKIUH.
['eomeTpuyeckuii 1 MEXaHUYECKUUI
cMbIca  mpousBogHoil.  [IpaBuiia
muddepeHIPOoBaHUS U (HOPMYITBI
BBIYHCIICHUS MIPOU3BOTHBIX.
Tabnua Nnpou3BOIHBIX OCHOBHBIX
aneMeHTapHbIX (QyHKIUi. TexHuka
auddepeHpoBaHus

1.5

Hubdepennman. IlpousBoaneie u
g hepeHIrabI BBICIIINX
TIOPSIIKOB. [TpuGnmxeHHbIC
BBIYHCIICHUS C MIOMOIIIBIO

b depeHImanos.

1.6

[IpaBuno  Jlonurtansa. ®dopmyna
Tennopa. Pa3noxeHns: OCHOBHBIX
3JIEMEHTapPHBIX byHKIMA o
dbopmyne Teiinopa. [Ipubnuxennbie
BBIYMCIICHHS C TTIOMOIIBIO (POPMYITBI
Tennopa.

1.7

OcHoBHbIE TEOPEMBI
i QepeHInanbHOT0 HUCUYNUCIIECHUS.
MOHOTOHHOCTB byHKIIUY,
sKcTpeMyMbl. HeoOxonumble U
JOCTaTOYHBIC YCIIOBHS
MOHOTOHHOCTH, JIOKaJIbHOTO
JKCTpPEMYyMa. HccnenoBanue
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BBIMMYKJIOCTH Trpaduka (yHKIHU.
Touku neperunoa.

1.8

OOmast  cxemMa  HCCIEIOBaHUS
(yHKIMH ¥ TOCTPOEHUS €€ rpaduka.
CpoiicTBa (pyHKIMI, HEMPEPHIBHBIX
Ha orpe3ke. Haubonbmee wu
HaMMEHbIIee 3HAaYeHUs (PYHKIIUHN HA
OTpEe3Ke.

CamocrositeibHas padora Nel Ha
ceMUHape MO (PYHKUMSM OJHOM
nepeMeHHOn

1.9

Paznen 2. ®yHKIUA HECKOJIBKHUX
nepeMeHHbIX. IIpenen u
HETPEPHIBHOCTbD. OCHOBHBIE
CBOMCTBAa HEMPEPBIBHBIX (YHKIUH.
Yactuble npousBojHble. [loyHbIi
nuddepeHmman.

Boimaua 3aganmii PI'P Ne 2 mo
dyHKUMAM HECKOJbKHX
nepeMeHHbIX

1.1

[Tpou3BoaHbIE CIHOXKHON (PYHKITUU
HECKOJIBKUX IepeMEHHBIX. YacTHbIE
MPOU3BOJHBIE U aupPepeHuanb
BBICIIMX  MoOpsakoB.  Teopema
[IBapua. IIpousBoaHas o
HanpasJIeHUIO. I'paiveHT.

10

1.1

DKCTpeMyM (YHKIIUH HECKOJIBKUX
nepeMeHHbIX. HeoOxonumele U
JIOCTATOYHBIE YCIOBHS SKCTPEMYMA.
CamocrositeibHas pabora Ne2 Ha
ceMUHape 1o pyHkUAM
HECKOJIbKHX IepeMEeHHBIX

11
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1.1

Pa3nen 3.
HCYHCIEHHE
[TepBooOpasnas. HeompeneneHHblit
WHTETpaJl ¥ €ro cBoiicTBa. Tabnwuia
WHTETpaJioB oT OCHOBHEIX
dJeMEHTapHbIX (QyHKIUNA. MeTon
HETOCPEICTBEHHOTO
WHTETPUPOBAHUSL.

Boizaua 3aganuii PI'P Ne 3 mo
HHTEIrPaJJbHOMY HMCUMCJIEHHIO

HNHuTerpajibHoe

12

1.1

HNHTterpupoBanue ¢ ITOMOILIBIO
3aMEHBI IEPEMEHHOM, MO/IBEICHUEM
oA 3Hak nuddepennunana. Merox
WHTETPUPOBAHUS 10 YACTIM

13

1.1

HNHTterpupoBanne  panuoOHAIbHBIX
npo0eit UHTETPUPOBAHUE
HEKOTOPBIX BHJIOB
UPPaLMOHAIBHBIX U
TPUTOHOMETPHUECKUX (DYHKIIHH.

14

1.1

3azauy, NPUBOASIINE K IOHATHIO
OIIPEAEIEHHOTO UHTETpaIa.
CaoiicTBa OIIPEEICHHOTO
narerpana. ®opmyna HerooToHa-
JleiiOnuna. 3aMeHa NEpeMEeHHON U
WHTErpUPOBAHUE [0 YacTsIM B
ONPEJIETICHHOM UHTETPAJIe

15

1.1

[Tpunoxenus ONPENEITIEHHOTO
WHTETpaya B reOMETPUH U MEXaHHUKE
(BBIUMCIIEHUE TUIOMIAJEH TIITOCKUX
¢buryp, IIMHBI KpUBOH, 0OBEMOB,
TJI0MA IeH TOBEPXHOCTH).

16
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1.1

Hecob6cTBenHbIe UHTETPaIbl
IepBOrO0 W BTOPOTO poja, UX
CBOMCTBA.

17

1.1

3ajaud, NPUBOJAIIME K KpPaTHBIM
UHTErpajaM. J[BOWHON W TpoitHOU
HHTETPaJIbl, ux CBOMCTBA.
Borunicnienue JBOMHBIX MHTETpalioB
CBEICHUEM K MTOBTOPHBIM.
I'eomeTrpuueckue u ¢usznyeckue
MIPUJIOKEHUS KPATHBIX HHTETPAJIOB
KoHTpoJibHOE TECTUPOBAHUE

18

dopma arTecTaluu

19-21

Bcero yacoB nmo gucuuninge

18

54

72

PI’

cam.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCLMILIMHE

«MaTeMaTHYeCKHN aHAJINU3)»

Hamnpasnenune noarorosku: 15.03.01 «MamuHocTpoeHHUEY.
[Tpoduie: «O60pyIOBaHUE U TEXHOJIOTHH CBAPOYHOI'O ITPOU3BOICTBAY.
@®opMmbl 00y4EHHUS: OUHAsA, 32a04HAas.
Kadenpa: «Marematukay

1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUsA
JI1 KOHTPOJISL yCIIEBAEMOCTH M KauecTBa OCBOCHHUS AMCLUIUIMHBI HACTOSIILEH TporpaMMoi
IIPEyCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJIS:
- KOHTPOJIb TEKYIEH yceBaeMOCTH (TEKYIIUN KOHTPOIIb);
- IPOMEXYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkajia 1 KPpUTEPUHN OLCHUBAHUSA Pe3yJbTATOB 00y4eHHS
®opMa NPOMEKYTOYHOI aTTeCTallMU: IK3aMeH
[TpomexyTrouHas arrectanusi oOywarommxcs B (opMe 3K3aMeHa MPOBOJUTCS IO pe3yJsibTaTaM
BBINIOJIHEHUS] BCEX BUJOB Y4eOHOH pabOThl, MPEJYCMOTPEHHBIX YUY€OHBIM IUIAHOM MO JAHHOH
JUCLIUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B TEUEHUE
cemecTpa. OLleHKa CTENEHHU TOCTHKEHUs 00yUYaroIMMUCS MJIAHUPYEMBIX pe3yJIbTaToOB 00YUYEeHHUs 11O
JUCLUIUINHE TIPOBOJUTCS TPENOJaBaTeIeM, BEIyIIUM 3aHATUS 1O JUCHUIUIMHE METOAO0M
9KCHepTHOHW oneHkH. [lo uroram mHpoMeKyTOUHOM aTTecTaluy MO JUCLUIUIMHE BBICTABISIETCS
OLICHKA «OTJINYHO», «XOPOIIOY», «YIOBJIETBOPUTEIHHO» WU «HEYIAOBIECTBOPUTEIILHOY.

IIkana oueHNBaHUA Onucanne

Brimonnensl Bce  o0si3aTesIbHBIE yciaoBusi IMOATrOTOBKH
CTYAEHTA K l'lpOMC)KyTO‘-IHOﬁ aTTeCTauu, NpcayCMOTPECHHBIC

MIPOrpaMMOi JUCLUIINHBL Crynent JIEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IOKA3aTEIsM,
OTtnmyHO MPUBEACHHBIM B Ta0JNHIAX, OMNEpUPYET MNPUOOPETCHHBIMH

S3HaHUAMHU, YMCHUAMH, HAaBbIKAMH, NPUMCHACT UX B CUTyalUAX
MOBBIIICHHON CJI0KHOCTH. HpI/I 9TOM MOTYT OBITh AOMMYHICHBI
HE3HAYUTCIBbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHA IIpH
TIEpCHOCE 3HaHUH U yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC 3a/1a1H.

BrinmonHensl Bce o00s13aTesibHBbIE YCJOBHS TOATOTOBKH
CTYJEHTA K MPOMEKYTOYHOM aTTeCTAlUM, IIPETYCMOTPEHHbBIE
MIPOrpPaMMOi JIUCIUTITUHBL. CTtygeHT  JeMOHCTPUPYET
COOTBETCTBUE 3HAHMI, YMEHUW, HAaBBIKOB IOKA3aTEeIsM,
MPUBEACHHBIM B Ta0dHIAX, OMEpUpyeT MNPUOOPETEHHBIMU
3HAHUSIMU, YMEHUSIMH, HaBbIKaMU. B TO e Bpemsi IpU OTBETE
JIONYCKAET HECYILIECTBEHHbBIE MOTPELIHOCTH, 3aJayd pEeIIaeT C
HEJI0YeTaMM, HE BIUSIONIMMHI Ha OOITUI X0 peIICHHUS.

Xopomo

BeimonHeHsl Bce  o0si3aTesIbHbIE YCJIOBHS INOATOTOBKH
Y 10BIETBOPUTENBHO CTYIeHTA K NMPOMEKYTOYHOM aTTecTallu, IPETyCMOTPEHHBIE
nporpaMMmoil  guctMIiMHbL.  CTyleHT — JI€MOHCTpPUpYET
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COOTBETCTBUE 3HAHMI, YMEHUW, HABBIKOB IOKa3aTEIsM,
MPUBEJACHHBIM B Ta0JHIAX, OMNEpUPYET NPUOOPETCHHBIMHU
3HAHUSIMHU, YMEHHUSIMH, HaBbIKaMu. Ho moka3bIBaeT Heriyookue
3HaHUS, TPU OTBETE HE JOIMyCKaeT TIpyObIX OIMOOK WIH
MIPOTHBOPEYHUH, OJJHAKO B (HOPMYJIUPOBAHUU OTBETA OTCYTCTBYET
JIOJDKHAS CBSI3b MEXK]Iy aHAJIM30M, apryMEHTallMel U BbIBOJAMU,
B PEIICHUM 3a7a4 MOTYT COJEp)KaTbcs TpyOble omuoOku. Jlms
MOJIyYCHUS TIPABUIBHOTO OTBETa TPEOYIOTCS YTOUYHSIONIUE
BOITPOCHI.

He BbimonHensl o0si3aTeibHble YCJOBHSI MOJATOTOBKH
CTY/Je€HTA K NMPOMEKYTOUYHOM aTTecTaluu, NpelyCMOTPEHHBIE
nporpammoit nuctuiiuibl, WJIM cTyaeHT JaeMOHCTpupyer

MIPAKTUYECKUX 3aJaHUM.

HENOJIHOE  COOTBETCTBME  3HAHWW, YMEHHH,  HAaBBIKOB
HeynosiersopurensHo
MPUBEACHHBIM B Ta0nuiax, JJOMYCKAIOTCS 3HAYUTENbHbIC
OLIMOKH, IPOSBIISETCS OTCYTCTBHE 3HAHUI, YMEHUH, HABBIKOB I10
pAdy moOKa3arejaed, CTYJEHT HCIbIThIBAET 3HAYUTEIbHBIC
3aTpyIHEHUS IPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMHU.
3. OueHo4HbIE CPEACTBA
Haumenosanue [IpencraBnenue
No Kpatkas xapakreprucTuka OLleHOYHOTO
i OLICHOYHOT' O cpescTea OLICHOYHOTO CPEJICTBA
CpeJicTBa B ®OC

1 KoHnTtponbHas CpenctBo mnpoBepku yMeHUW NpuMeHsATh | KoHTpobHbIE
(camocTosATeNbHAs | MOJMyYEHHBbIE 3HAHMS Ul pELIeHHs 3ajad | 3aJaHus
) pabota OTIPEJICTICHHOTO THIIA TI0 TEME WJIN pa3aeiy

(KP)

2 | PacuetHo- CpenctBo mnpoBepku yMeHUN mnpumeHsTh | Kommuexkr — 3amaHuit
rpapuyeckas IIOJIy4YEHHBIE 3HAHHUA o 3apaHee | Ui BBITIOJTHEHMUS
pabora ONPEJEICHHON METOAUKE Ul PELICHUs | pacyeTHO-

(PTP) 3aJad  WIM  3aJaHUi 10 MOAYII0 WIM | Tpaguueckoi paboTsl
JUICLIUIIJIMHE B LIEJIOM.
CpencTtBo KOHTpOJISI, OpraHU30BaHHOE KaK
crenuanpHas Oecea  MeAarornyeckoro
VYceTHBIN onpoc paboTHHKa ¢ OOydJaloUMMCS Ha TEMBI, Bompocel o
3 cobeceqoBaHue, CBSI3aHHBIE C M3Y4YaeMOMW NUCIUIUIMHOM, U TeMaMm/pazjienam
(YO) paccuMTaHHOEe Ha BBIACHEHHE oObeMa JUCIUTINHBI
3HaHUN 00ydYaromerocs 1Mo onpeaeaIeHHOMY
paszzeny, TeMe, npodsieMe M T.IL.
Cucrema craHIapTU3UPOBAaHHBIX 3aJaHUH,
Tecr MTO3BOJISFOIIAS
4 (T) aBTOMATH3UPOBa Bapmuant tecta
Th IPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN U
YMEHUH 00yJaromerocs.

5 Ox3aMeHalMoHHbl | CpeacTBO TPOBEPKH  3HAHMM, YMEHUH, | DK3aMEHAI[MOHHBIE
e OuyeTsl HaBBIKOB. MoOXeT BKIIOYaTh KOMILIEKC | OMIIETHI
(Ob) TEOPETUUECKHUX BOITPOCOB, 3amay,

21



3.1. Tekymuuii KOHTPOJIb
OneHoYHBbIE CpEeACTBAa TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIBHBIE BOIIPOCHI U
3ajaHus B opMme OJIaHKOBOTO TECTHUPOBAHUS Ul KOHTPOJII OCBOCHHS OOYUYaIOLIUMUCS pa3iesioB
JUCUUIUINHBL, pueM PI'P.
Conep:xkanue pacueTHO-rpaguyecKux pador.
PacuerHo-rpadguyeckas padora Nel no nudepeHHAIBLHOMY HCUHCICHHI0O GYHKIUH OAHOI
nepeMeHHOi
Kpartkoe copepxkanue 1 3Tarsl pacdeTHO-rpaduieckoil paboTsl:
[Ipenen yucinoBoOil MOCIEIOBATENILHOCTH, TIpeien (PyHKIUU.
HccnenoBanue GyHKIIMHA HA HENPEPHIBHOCTb.
Brruncnenue npou3BoAHBIX QYHKIUH.
Hccnenoanne GpyHKIMH, TOCTPOSHUE TPAPUKOB.
PacyerHo-rpaduueckas padora Ne 2 mo pyHKUMSIM HECKOJIbKHMX NepeMeHHbIX.
Kpartkoe copeprkanue pacueTHO-TpaguuecKor paboTHI:
DYHKIHUH HECKOJIbKUX IepeMeHHbIX. YacTHbIe Tpon3BOAHbIE. [I[pOM3BOIHBIE OT CIOKHBIX
¢ynkuuii. [Ipon3BoaHast IO HAPABICHUIO M TPAAUEHT. DKCTPEMyM (YHKIUH JIBYX TIEPEMECHHBIX.
PacyerHo-rpaduueckas padora Ne 3 mo HHTErpaJJbHOMY HCYUCJICHHIO.
KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuueckoi paboThl:
Ilepsviii sman:
MeTto1bl UHTErpUPOBaHUSA. BbIuncieHre HeonpeeIeHHbIX HHTETPaIoB.
Bmopoti sman:
[TpunoxeHus onpeesieHHbIX HHTErpaioB. McciaenoBannue cX0AUMOCTH HECOOCTBEHHBIX
MHTErPAJIOB.

KommiiekT 3aganmnid
AJIsl BBINOJIHEHUs pacyeTHO-rpadgudeckux pador (PI'P)
Mo JucHuIuinHe «MareMaTH4YecKui aHAJIM3)

Teopus npeaesioB u 1uddepeHuupoBanue GPyHKIUN OAHOH IePEeMEHHOM
1. Haiitu npenensr:
. (2—n)2—(1+n)2 [ 3fo 3

1
”*“’(l—i-n) —(2—11)2 e 5 +n

2n* +3 g 34l
im| 2=——= . -10
},T}o 272 +1 limn(\/n2+1—n) hm(n j :

, n—»w0 , n—>wo\ 4 1
. 2x" +11x+15 L 4x?
hm - - llmT
¥>3 x+3 ) x>0 gin” 3x .
2" -5 . sin3x ‘
_— lim . _ ctg7x
n—o 3"”'2 + 5” x—0 1 _ ex2 lenJ})(l 3x)
0, x<-x
y=9sinx, —7<x<0
T, x>0

2. UccnenoBaTh Ha HENPEPBIBHOCTD M BBIITOJIHUTD YEPTEK:

3. Haiitu npoun3BoHy10 QyHKIIMH:
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2(3x3 +4x7 —x—2)

V= 151+ x " y=Inarcsiny1-e**.

32 +1
xX=—,
3t
tgx —ctgx (7
N g (3
cos 6x 5 1 .
== y =arctg” ——=+sinln2x
3Sln(12x+1) 1—2x2
b Alx
y=arctg lnx+2 y:(\/;)

3
. X
sm(x—2y)+—=7x .
y x=e'cost, V=¢€ COSt

4. CocTaBuUTh ypaBHEHHsI KacaTeIbHOW M HOPMAaJU K JIaHHOM KpUBOH B TOUKe ¢ aOcuuccoi

y=x’+8[x—32, x,=4.

1
2
f(x)=x"+—
5. IIpoBecTu MOIHOE UCCIIEOBAHUE U TOCTPOUTD I'paduK X
@OYHKIMHU HECKOJbKHX NepeMeHHbIX
x> +3y°
Z” _ Z” 2=
1. HaiiTu yacTHbIE TPOM3BOAHBIE BTOPOTO MOPSJIKA, YOSIUTHCS, UTO “x — i : Xy
2
2. Haiitu rpaniueHT QyHKIUN 2 = S(X,¥) B rouxke (xo,y 0 \/_ M, (4, 6)
2
3. UccnenosaTh Ha SKCTpeMyM dyHkiuio 2 =% —X+ ¥ +2y .
HurerpupoBanne
BbiunciauTh Heonpe/eJleHHbIe HHTErPaJibl

i dx

- = X

2(x ++/x o Jx-27dx j(x—i— 1)3 dx' [xcos3xdx  [e"cosxdx

dx dx x+18 d x+1 sin® x
| | X | dx dx
2 2 (x—6)(x+2) 2 2
x"—6x+18, "x"+6x+5, , x“+3 cos” x

’ ’

Buraucantn onpeaecJIcHHbIC MHTErpaJibl

7.6 ) 1
[ 3sin* xcosxdx |
0 0

dx 1 6’3
x—De"dx
1+3x g( ) {x\/7+lnx

’ ’ ’

Xy -
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? dx 2 1+x° » T dx Lx? +2x
11++/3x-2, Sarctgx 1(3x+5) 0 x> +1

3oy 2 o, ¢ dx
| ———=dx [Va4—x*dx I3sm X cOS xdx .f—
0

0 '\’1+x2 , 0 , 0 , 1+3X’

J;(x_l)ede ‘[x\/7+lnx

HecoOcTBeHHbIE MHTETIPAJIbI

1. YkaxuTe, KAKOW U3 HECOOCTBEHHBIX HHTETPAJIOB ABJAETCS CXOISIIUMCS
0 0 0
-3 5
[Vxdx, [x7dx, [Jx’dx
1 1 1 .

© dx

2
2. Berancnaurts HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTD - I+x

o0

[1In xdx
3. BBIMHCIIATD HHTETPall, yCTAHOBHUTH €r0 CXOAUMOCTD HJIH PACXOAMMOCTD 1

a dx
[—

4. BeluncinuTh HECOOCTBEHHBIN UHTETpall © VX | yCTAaHOBUTH €r0 CXOJAUMOCTb MIIU

PacxoauMOCTb.
1
dx
2
5. BLI"II/ICJ'H/ITB HeCO6CTBeHHBII>i I/IHTeraJ'I -1 X , y'CTaHOBI/ITB €ro CXOOANuMOCTh UJIN
paCXO,[[I/IMOCTB.

KpaTHbie uHTErpajnl

1. I3MeHuTh MOpsIA0K MHTETPUPOBAHMS B JJBOMTHOM MHTETpAJIe

jdx6jxf(x, V)dy jdy rf (x, y)dx
b. © Wy )

a. o 2x R

ﬂ(m—x2 —ydedy,  D={(x,y)|1<x<2, 0<y<2}
2. Beraucioute ()

3. Beruuciauts
J. (l2x2y2 +16x°y’ )dxdy;
D

D: le,yzxz,yz—\/;.

4. BEIYUCIUTE
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2
[[(x* + y)dxdy,
(D) D — MHO>XECTBO TOYCK IIJIOCKOCTH, OrpaHI/IquHOC JIMHUSIMHN

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

5. Haiitu mmomaas Gurypsl, orpaHUYeHHON TaHHBIMU JTHHUSIMH
y=3/x, y=4e',y=3,y=4.
— 42 _
6. Haiitu ruromans GUrypsl, orpaHM4eHHoM muausamu YV =X | YV =—X+ 2

8. Haiitu 00beM Tena, nostydeHnoro spamenueM Bokpyr ocu OY qurypsl, orpanudennoii

— 43 — —
mapmsvmu V=X Y=l x=0

9. Haiftu 06beM Tena, HodydeHHOro BpareHueM Bokpyr ocu OX ¢urypsl, orpaHuueHHOM

_ 2 2 _
maausmua Y =X > Y =X,

KonTpoJbHbIe padoThl (IpUMeEpbI)
BapuaHTt

1. Hoctpouts rpadux; Y =308 2x
2. Haiitu npenenst:

(5—71)2 +(5+n)2

> - lim1—cos2x B X =xr=x=2
>0 — im
1) (S—n) —(5+n) 2)0 ¢ —1 3) =20 2xP 4 x=2
2 1
. ANxT—x—1 1+ xcos2x \¥
lim— lim (— ( 2 )
4) x—2 ln(x_l) 5) -0 14+ xcosx 6) }(EE X X x+1
—x, x<0
y=<x>, 0<x<2
3, x>2
3. HccnenoBarh Ha HEMPEPHIBHOCTH U BHITIOTHUTH YEPTEK:
Bapuant
1. Haiitu nponssoanyto .
Jx
=arctg’ In =
2)” & 6) ~ (J;>
x3
sin(x—2y)+—=7x .
B) y r) x=e 'cost V=¢€ COSl
. (1 1
hm(— — ]
2. Haiitn *7°\ X arctgx
1
X)= x2 + —
3. [IpoBecTu moHOE UCCIIEIOBAHNUE U TTOCTPOUTH Tpaduk X",

Bapmuanr.



ou
Nel. BBIYHCIUTH MPOU3BOIHYIO IO HAIIPABICHUIO OS w naiitn MOJIyJIb BEKTOpa rpajiieHTa JIjIs

X 3
Uu=2xy+—+z
byHKIIN \/; B TOYKE A(6;9; ) B HAaIIPaBJICHUHU, COCTABJISIIOLIEM C OCAMU
3

cosa=—, cos,B— , y<—

KOOpAUHAT YTJIbL 7 2 .
_ 2
Ne2. MccreoBarh Ha oKcTpeMyM GyHKimo 2 (I=4x" —4y) =35 .
dz

4 : -

N93.z=]n(y—x ), X=+/sint, y=C0St {aiu df

Bapuanr
Boiuucanumo:

2
J2x+1 lnxdx
2.1

) J3x —4dx 4 jsin33xdx [ o,

x? +4x cos’3x 5. " V4-2x—x’

1. Bryruucinuth HHTCIpaJibl:

+o0

[ [

N300pa3uth 00acTh HMHTErPUPOBAHUS M HM3MEHUTh NOPSAJOK HHTETPUPOBAHUS B IOBTOPHOM
UHTErpaie

Vas—x?
j dx j £ y)dy.

Boruncnute miomanbs GUrypsl, OrpaHUYEHHOM JMHUSIMH

y=2-x, y=x.
BapuaHT 3aaHuil TPEHUPOBOYHOIO TECTA.

3agaum
y= arcctg%/; dy—9
1 wactn 1. y=sinlnx, y',y"=? 2. x ' 3.
y=3x>+xe*,x,=2/1x=0,1, 0y —?
4. Haiiti mpou3BoaHy0 Vs ;
y= 5/sin4 X3
a) x 6) y=xarctg7x
ev + P cos3x . )
B) x r))C:COSt-f-Sll'lt, y=smft—tcost

2
5. UccnenoBath Ha SKCTpEMyM f(x)=(x=3) (x—S).
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y=—"

6. HaiiTu uHTepBaibl MOHOTOHHOCTH X
3
X
5 f(x)=—-16x [_5.1]
7. Haiitu HanGosplee, HaMMEHbIIee 3HaYeHNEe (PYHKIUU 3 Ha oTpe3ke L 71,
) 1
- xX=—
8. ITocTpouTs KacaTenbHyIO K TpapuKy GyHKINN f (x) = 3arccos x B TOUKE 2.
2 yacTthb 9. HaiiTu nipenensr:
2 2
3+n) —(2+n
lim ( )2 ( )2 lim tg2x lim X' +2x-3 lim K
n—>»00 — —_ X 3 2.2 . L X 1
1) (2+n) (1 n) 2) 0 e -1 3) x>-3 x° +5x7 + 6x 4) tg3x
3 yacTp
0, x<-rx
y=1sinx, —7<x<0
>
10. HccnenoBaTh Ha HENIPEPHIBHOCTD U BBIOJIHUTD YEPTEK: %, x20
3
X
X)==
11. TIpoBecTr MOTHOE MCCIIEAOBAHNE U TIOCTPOUTH TpaduK x -4,

Kpurepum ouenku:

- OIIEHKA «3a4YTE€HO» BBICTABIISICTCS CTYJICHTY, €CJIM OH PETYJIIPHO B TEUCHHE CEMECTPa MPEACTABIISLII
pellleHuss 3a/ay, BBINOJHUI TOJHOCTBIO BCE 3aJaHMsl M MX 3allUTWI, OTBETHB Ha BOIPOCHI
IpenojaBaTes;

- OLEHKAa «HE 3a4TeHO» BBICTABJISETCS CTYACHTY, €CIIM OH HEpPEryJsipHO B TEUEHHE CeMecTpa
NPEJICTaBIIsUT PeIlleHusl 3a/1ad, BBINOJHWI 33JaHUs HE IMOJHOCTHIO WJIM BOOOIIE HE MPEACTABIISI
paboThl Ha TPOBEPKY, [OMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI
npernoaaBaress.

I[J'ISI MMPOBEACHUA TCKYHIECTO KOHTPOJIA 3HAHUH CTYACHTOB B AMCTAHIHMOHHOM d[')opMaTe B
pa3zpaboTtaHHbIX Kadenpoir «MaTtemaTruka» OHJIAWH-Kypcax MUMEIOTCS MPOMEXYTOUHbIE (IPOOHBIE)
TECTHI.

3.2. IIpome:kyTOoUHasi aTTeCTALMS

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (opMme.
Bpewmst 11 moAroTOBKM OTBETA HA BOMPOCH He Oosiee 45 MUH.

buner BxiroyaeT TeopeTHUECKUN BOIPOC U 3a/1a4H.

KoMmmiekThl 5K3aMeHalMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
Tunosbie BApUAHTHI OMJIETOB NPUJIATAIOTCS.

KommnuiekT Bonpocos

o gucHUIInHe «MaTteMaTH4eCKHA aHAJIN3»

JudpdepennnaibHoe HCHUCTeHHE PYHKIUI OHON ITepeMEeHHOH

1. TlonsTHe MepeMeHHON BEIMUUHBI U 00JaCTH €€ U3MEHEHHUSI.
2. moHsATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKIUH.
3. OmnpeneneHue U TUIbI YUCIOBOM MOCIIEI0BATEILHOCTH.
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11.

12.
13.

14.
15.

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

23.
24.

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

SAINAIE N e

S 0 o

O

[Ipenen YHCIIOBOM MOCJE0BATEIbHOCTH. Apudmernueckue onepanuu HaJ
I10CJIEZI0BATEIbHOCTSMH.

YcnoBus CynecTBOBaHUS KOHEUHOTO Mpejielia YMCIOBOH mocienoBarenbHocTy (TeopeMbl Ko
u Belieputpacca).

BTopoii 3aMeuaTenbHbli npeed.

[Ipenen pynknuu. Onpenenenus. [ eoMmeTprdeckast MHTEPIIPETALUS MIOHATHUS ITpeieia QyHKITUH.
CaoiicTBa NpeIesioB.

BeckoneuHo maieie, 6eCKOHEUHO OOIbIINe (DYHKIUH.

[TepBrIii 3amMeydaTenbHbIN TIpEae.

. beckoHeuHO Majble BEIMYUHEL. DKBUBAJICHTHLIC 0ECKOHEYHO MaJlble U MX HCIIOJb30BaHHE npu

BBIUMCIICHUH IIpeJesIoB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepbiBHOCTS (yHKIIMM B TOYKE W Ha TNpoMexyTke. OIHOCTOPOHHHE MpPEICIbI.
Knaccugukanus Touek paspbiBa rpapuka.

CaoiicTBa (yHKIMIA, HETIPEPHIBHBIX HA 0Tpe3Ke (TeopeMbl Beiiepmtpacca, bonbuano — Komm).
ITpousBonHas. I'eomerpudeckuii u puzndeckuii cMbici npous3BoHoM. KacarenbHas u HopMmaib
K TUIOCKOM KPHUBOM.

Tabnuua npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

CBsI3b MEXKIy CYUIECTBOBAaHHEM MTPOU3BOJIHON (PYHKIIMH B TOYKE M HETIPEPHIBHOCTHIO (PYHKITUH
B TOH K€ TOYKE.

[Ipon3BoHas CyMMBI, IpOU3BeIeHNUs, YyacTHOTO. [Ipon3BoHas cioxHOM 1 00paTHOM QyHKUIUH.
IIpon3BosiHas mapamMeTpUyecKy 3alaHHON (PYHKLMH.

[TpousBoaHast GyHKINH, 3aJaHHON HESBHO.

HuddepenurpoBanue ca0kKHOH MOKa3aTebHONW (QYHKIUU.

Huddeperumpyemocts. Auddepennman. ['eomerpuueckuii cMbica muddepeHuana.
ITpouzBonHbie U U depeHanbl BEICIIMX MOPSIKOB.

OcHoBHble Teopembl audpdepeHnmanpHoro ucuuciaeHus (reopema depma, teopema Pous,
teopema Jlarpanxa, Teopema Komn).

[IpaBuno Jlonurans.

Mmnorounen Telnopa u ero cBoiicta. @opmyina Teitnopa. Ocratounslii wieH popmyisl Teitnopa
B (hopme Jlarpanska u Ileano.

AcumnToTsl rpaduka GyHKIHH.

OkctpemyM. Heobxoaumoe ycmoBue skcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMyMa.

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHUA) QYHKIUH.

HauOonbiiee n HauMeHblee 3HaYeHNs (YHKIIMU Ha OTPE3Ke.

BoinykinocTe, BOTHYTOCTb, TOUKa Iepernda. JloctaTouHOE yCIIOBUE BOTHYTOCTH (BBIIYKJIOCTH).
Heo6xonnumoe ycnoBue ToukH neperuda. Jlocratounoe ycioBue neperuoa.

OO61mas cxemMa MOCTPOCHHUS U UCCIIEOBaHMS rpauKa (QyHKIHH.

q)yHK].[I/IH HECKOJBbKHX MEPEMEHHDBIX

Omnpenenenne U TeOMETPUYECKU CMbICH (DYHKINUU ABYX MEPEMEHHBIX.

JIluHuuM ypoBHS (GYHKIIMH JIByX IEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (PYHKINN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUIN CMBICI
@DyHKIMHU HECKOJIBKUX NEPEMEHHBIX, OHATHE MOJHOTro Auddepennnana.
JuddepennrpoBanue CI0KHBIX QYHKINI HECKOIbKUX TEPEMEHHBIX.
[Tpon3BoIHBIE BBICIIMX MOPSAIKOB (PYHKIIUM HECKOIBKUX MepeMeHHbIX. CMelaHHbIe
npousBoaHbie. Teopema IlIBapa.

[Tpon3BoHas PYHKLIMU HECKOJIBKUX IEPEMEHHBIX 110 HAIIPABICHUIO.

ITpon3BoiHas 1O HAIIPABICHUIO U TPAJUEHT CKAISIPHOTO TOJIS.

OKcTpeMyM (PyHKITUM HECKOJIBKUX MEPEMEHHBIX.

Heobxonumoe 1 1ocTaTOYHOE YCIIOBHS SKCTpeMyMa (DYHKIMH JBYX T€PEMEHHBIX.
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HHTera.]IBHoe HCYHUCTICHUE

[TepBoobOpazHas, HeompeaeaeHHbIH HHTerpai. Tabn1ia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEeHHOM U MHTETPUPOBAHKE 110 YaCTSIM B HEOIIPEIEICHHOM HHTErpase.

HuTerpupoBanue ¢ MOMOIIBIO MMOABEICHU 01 3HaK nuddepeHiuana.

WNuTterpupoBanue paimoHalIbHBIX ApOOEi.

WHTerprpoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOI B ONPEICICHHOM UHTErpalie.

HuTerpupoBanne TPUTOHOMETPUIECKUX (DYHKIIUN, OCHOBHBIC TTPHEMEI.

HuTerpupoBanue uppaoHaibHbIX (YHKIIHA.

YHuBepcanbHasi TPUTOHOMETPUYECKas MOACTAHOBKA.

OrnpeenieHHbI HHTErpall U ero cBoiicTBa. Popmyna Herotona — JleliOnua.

10. IlpunosxeHus ONpeaeIeHHOr0 HHTETpaia K PEIICHUI0 TEOMETPUUECKUX B (PU3NYECKHX 3a/ad.

11. Beruncnenue miomnaiei ¢ moMoILbIO ONPEIEIeHHOT0 HHTErpaa.

12. Beruucienue mionaan v JIMHbI KPUBOM, 3a/IaHHON ypaBHEHUSIMU B ITapaMeTPUIECKOl Gopme.

13. Beluncnenue miomaan KpUBOJIMHEMHOTO CEKTOPA B MOJISIPHBIX KOOPAUHATAX.

14. Beruncnenue 1UIomaged B MPSMOYTOJNBHBIX M TOJAPHBIX KOOPJAWHATAX C IOMOIIBIO
ONpENIETICHHOT O UHTErpasa.

15. Beruucienue AIuHbI IyTH ¢ OMOIIBIO OMPEIETICHHOTO HHTErpasa.

16. Beruncnenue AauHbI 1yTd KpUBOi, 3aJaHHOM MapaMeTPUYECKHU.

17. Beruucnenne o0bema Teia BpalleHus ¢ TOMOIIBIO ONPEETICHHOT0 HHTETpaa.

18. Beruncnenue mioniaju noBepXHOCTH TeJla BPaIlCHUS.

19. HecobcTBEeHHBIE HHTETPAIBI IEPBOTO U BTOPOTO TUMA. [IOHATHS CXOIMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOGcTBEHHBIE MHTETPAJIbI OT Pa3phIBHBIX (PYHKIIHH.

WX W=

Tunosble BApHAHTHI OUJIETOB
o pucnuminae «MareMaTH4ecKui aHaJIn3»

MHWHHCTEPCTBO OBPA30OBAHMS 1 HAYKU POCCUIICKON ®EJEPALIMU
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
VUYPEXXJIEHWE BBICIIIET'O OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

dakynbpTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTtuka»
HucuunnmHa  «MaTteMaTH4ecKuil aHamu3»

ObpasoBarenbHas nporpamMma 15.03.01 «MammHOCTpOCHUE

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3sHasi, HEONpeAeICHHbIH HHTErpaj. TabmuIia OCHOBHBIX HHTEIPAJIOB.
dx

o 4/
2. BBIYNMCIATH HEONIPEAEIICHHBIN HHTErPall S—x+5-x

3. Haiitu rpaguent Gyukuun 2 = YVY B touke M,(1,4)
4. VYkaxure, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISETCS CXOIAIIAMCS

]‘O\/;dx, ]ex’3 dx, ]-O\/; dx
1 1 1 .
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5. HaiiguTe 3KCTpEeMyMBI U TOYKH Tiepernda GpyHkuuun JV = (x—De ™

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku « 30» 04 2025 r., mpotokos Ne 7

3aB. xadeapoit O.M. bapanosa / /

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUIICKOM ®EEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXXEHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHW MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIAUTEX)

®daxkynbTeT 6a30BBIX KOMIIETEHITHH, kadenpa «MaTemaruka»
Juciunnuaa «MaTeMaTHdeCKUM aHaJIn3)
O6pazoBarenpHas nporpamma 15.03.01 «MammHOCTpOCHUEY
Kypc 1, cemectp 2
JKk3aMeHAIMOHHBIN OmeT Ne 1

1. HecoOcTBeHHBIC UHTETPAIBI MIEPBOTO M BTOPOTOo THMA. [IOHATHS CXOAMMOCTH U PACXOJIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

2. Haiit npon3BoHYIO (QyHKIMH, 3aJaHHOW IapaMeTPUIECKU 1+t
2 2
3. Hccnenoparh Ha SkcTpeMyM GyHKimio 2 =X —X+) + 2y,
7.6

[3sin” xcos.xdx
4. BplUUCIUTH ONPENIETCHHBIN UHTETpaT 0

5. Haiitu 06beM Tena, nostydeHHoro BpamenueM Bokpyr ocu OX ¢urypsl, orpannuenHoit

_ 3 _ _
v V=%, Y=l x=0

VYr1BepxkaeHo Ha 3acegannu kadenpsl MmaremMatuku «_30»_ 04 2025 r., mpotokosa Ne 7

3aB. xadeapoi O.M. bapanosa / /

J151g mpoBeieHns MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUM CTYIEHTOB B JUCTAHIIMOHHOM (opmare
B pa3paboTaHHBIX Kadenpoi «MaTteMaTHKa» OHJIAMH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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