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1. Hean, 3agaum U NUIAHUpPYyeMbIe
pe3yJabTaThbl 00y4eHUs Mo
AMCIUIIAHE

K OCHOBHBIM yensiM OCBOSHUS JUCHHILIUHBI «MaTeMaTHYecKui aHali3» CIeayeT
OTHECTH:

- BOCITUTAHHE Y CTYJICHTOB O0IIel MaTeMaTHUECKON KyIbTYypHI,

- IpuoOpeTeHHe CTYACHTaMU IIMPOKOr0 Kpyra MaTeMaTH4YeCKUX 3HAHUM, YMEHUH H
HABBIKOB;

- pa3BUTHUC CIIOCOOHOCTH CTYACHTOB K HHAYKTHUBHOMY M ACAYKTHMBHOMY MBIIIJICHHUIO
HapsIy C Pa3BUTUEM MAaTEMaTUYECKOW UHTYHIINH;

- yMEHHE CTyJE€HTaMU pa3BUBaTh HABBIKM CAMOCTOSITEIBHOTO HM3yuYeHUs Y4YeOHOH H
HAYYHOU JIUTEepaTyphl, COJIECPKaIe MaTeMaTHIYEeCKIE CBEICHUS M PE3yJIbTaThI,

- IHNOATrOTOBKY CTYACHTOB K JACATCIBHOCTH B COOTBETCTBHUU C KBaJ'II/I(i)I/IKaHI/IOHHOI\/’I
XapakTepUCTUKOW OakalaBpa IO HAmpaBlICHUIO, B TOM 4YHclIe (OPMHUPOBAHUE YMEHHIA
HUCIIOJIB30BATh OCBOCHHBIC MAaTEMATHNYCCKNEC MECTOAbI B HpO(l)CCCHOHaﬂBHOfI OCATCIIBHOCTH.

- TIOJTOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIIOBHUSIX
u(GpoBOoN TypOYJEHTHOCTH U BBICOKMX TEXHOJIOIMUYECKUX PHCKOB COBPEMEHHOM HH(PPOBOIi
3KOHOMMUKMU.

K OCHOBHBIM 3a0dauam OCBOEHHS JUCIUIUIMHBI «MaTeMaTHYeCKHid aHaju3» CIeIyeT
OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX IIOHATHH, METOIOB, (OPMHPYIOIMX OO0
MaTeMaTHYECKYIO IMOATOTOBKY, HEOOXOIUMYIO JJIsl YCIICIIHOTO PELICHUs IPUKIIAIHBIX 3a7ay;

- opmupoBanue y ctyneHnra TpedyeMoro Habopa KOMIETEHIIUN, COOTBETCTBYIOIIUX €T0
HATPAaBJIEHUIO MOJITOTOBKU U 00ECTICUNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPYa.

OOyuenune nmo AucuMILIMHE «MareMaTH4YecKuil aHalW3» HalpaBlIeHO Ha (OPMUPOBAHUEY
oOyuaromuxcsi cienyromux kommereHuuid B cootBerctBur ¢ GI'OC 29.03.04 «Texnomorus
XyA0KECTBEHHOH 00pab0oTKH MaTepuaioBy, yTBEpKAEHHBIM ITpHKka3oM MuHoOpHayku Poccun ot
26.11.2020 N 1456:

Koa m HamMeHOBaHHne NHaukaTopsbl J0CTHKEHUS
KOMIIeTEeHIIMIii KOMIIeTEHIINH

HNOIIK-1.1.

3HaeT OCHOBHBIE ITOHITHS €CTECTBEHHO-
HaquI)IX 158 06HICI/IH)KCHepHI)IX JOUCHUIIIINH.
HOIIK-1.2.

YMeeT HpI/IMeHHTB METOAbI MATEMATUYCCKOT'O
aHalM3a Mpy MPOSKTHPOBAHUH U Pa3pabOTKe
XYJIO)KCCTBCHHO-HPOMBIHIJ'ICHHI)IX I/I?))ICJ'II/II\/'I,
MaTepHuaoB U TEXHOJIOTHI UX TPOU3BOACTBA,
BKJIIO4as co3manue 3D Monenent s
KOHCTPYHPOBAHUS pa3padaThIBA€MbIX
A3NICITHH.

HOIIK-1.3.

Bnageetr MmeTomamMu MaTeMaTHYECKOTO
aHanu3a Uil pacyeTa KOHCTPYKIIUI
XYJIO)KeCTBeHHO-HpOMBIHIJ'IeHHI)IX I/IS,HeJ'II/Iﬁ nu
BBITIOJIHCHUS TCXHOJIOI'MYCCKHUX pacquOB

OIIK-1. CiocobGeH pemiaTh BOIPOCHI
po(heCcCHOHATILHOM IEATEIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOIIEHH)KEHEPHBIX
3HaHUI, METOJJOB MAaTEMAaTUYECKOTO aHATN3a
Y MOJICTTUPOBAHUS




2. MecTo AMCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuurimHa OTHOCHTCS K 00s3aTenbHON yacTu Osioka b1: Moayns «MartemaTtudyeckue u
€CTECTBEHHO-HAYYHBIC TUCIUIUIUHBD).
Jucnumnnuna 6a3upyercs Ha CeayrolIel, IPOiAeHHON TUCIUILINHE:
- TuHEeHas anreopa.
JucrumrHa « MaTeMaTHIeCKUi aHaIN3)» JJOTHYECKH CBS3aHa C TIOCISYOITUMHU TUCIUILTHHAMH:
B obs3amenvuot vacmu:
- ¢u3uKa;
- (U3UKO-XUMUYECKIE OCHOBBI B TEXHOJIOTHYCCKUX MTPOIIeccax;
- KOMITBIOTEPHOE MOJICTUPOBAHUE M3/IETHI MPOMBIIIICHHOTO AU3aliHa U FOBEITMPHBIX
YKpaleHUH;
- CAIIP nns nH)XEHEPHOTO aHANIM3a M MPOU3BOJICTBA XY I0KECTBEHHO-TTPOMBITIUICHHBIX
00BEKTOB.
B uacmu, popmupyemoii yuacmuuxamu ob6pazosamenbHbiX OMHOUEHULL:
- 1U(POBBIE TEXHOJIOTUU B TIPOU3BOJICTBE IOBEIIMPHBIX H3ICIUH.

3. CTpykTypa U colep:KaHue TUCUUIIHHBI

OO61mas TpyA0eMKOCTh IUCHHUTUTHHBI COCTaBIseT 4 3a4eTHbIE eqUHUIIBI -144 yaca.

4.1. 3.1. Buasbl yueOHOii paGoThI H TPY10€MKOCTH
. KoimuectBo
n/n Bupa yueOHo# padoThI 4ACOB Cemectp 2
AyIuTOpHBbIE 3aHATHS 72 72

B ToM umncie:

Jlexmuu 18 18

CeMuHapcKue/mpakTHYeCKUe 3aHATHS 54 54

JIaGopaTopHbIe 3aHATHUS - -

CamocrosiTesibHas padoTa 72 72

HpOMe)KyTO‘lHaH aTrecranus

SK3aMeH ] )

Hroro 144 144

3.2. TemaTuyecKHuii MJIaH U3yYeHHs TUCHUNIHMHBI

Pazmemnién B npunoxkennn 1 k paboueii mporpamme.

3.3. Conep:xkaHue pa3aejoB IUCHHIIMHBI

BBenenue



[Ipenmer, 3a1auu U cofepKaHue JUCHUILTUHBL. OCHOBHBIE 3TAIbl PA3BUTHUS AUCLIUTLIINHBI.
CrtpykTypa Kypca, ero MeCTo 1 poJib B [IOATOTOBKE OaKanaBpa, CBSA3b C APYTUMHU AUCHUILITMHAMH.

Pazgen 1. ludpepenunanbHoe ncyucjieHue pyHKUUI 01HON nepeMeHHOI

Tema 1. YucnoBas nocnenoBarebHOCTh. [Ipeaen yncaoBoi mocineaoBaTEIbHOCTA U €r0
cBoiictBa. @yukuus. [loctpoenue rpapukoB ¢pynkuuil. [Ipenen pynkun. OCHOBHBIE TEOPEMBI O
npezaenax pynxuuu. [1epBolii 1 Bropoii 3ameuaTenbHble pesenbl. CpaBHEHHE 0ECKOHEYHO MajbIX
1 OECKOHEYHO OOJIBIINX BETMYNH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BETMUNHBI.

Tema 2. HenpepbIiBHOCTh (DYHKIIMI B TOUKE U Ha IPOMEXKYTKe, TOUKHM pa3pbiBa PyHKLUH,
uX KjIaccupukamus. ACUMITOTH rpaduka QyHKIMA, UX KITACCUPUKAIIHSL.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpudeckuit u GpuU3NYECKUd CMBICT TPOU3BOIHOM.
[IpaBuna muddepennmpoBanus u GOpMyIIbl BEIYUCICHUS MPOU3BOIHBIX. Ta0HIa TPOU3BOIHBIX
OCHOBHBIX JJIEMEHTAapHbIX (YHKUUH. Bbluncienue mnpou3BOAHBIX (DYHKIMM, 3aaHHBIX
Pa3IUYHBIM 00pa3oM.

Huddepenunan. [TpousBoausie u auddepeHnnansl BRICIUX NopsakoB. [IpubmmkeHHble
BBIYHMCIICHHSI C IOMOIIIBIO U PepeHInanos.

Tema 4. IlpaBuno Jlomurans. ®opmyna Teinopa. PackpeiTue HeompeaeneHHOCTEH
paznuyHOro Tumna. Pa3no)keHue OCHOBHBIX AJIEMEHTapHbIX (QYyHKIMH mo dopmyne Teiinopa.
[TpubnmxeHHble BRIYMCICHUS ¢ ToMolIbio Gpopmyiisl Teitnopa.

Tema 5. OcHoBHble TeopeMbl aupPepeHIaIbHOTO HUcYHCIeHUS. MOHOTOHHOCTD
¢yHKuMU, 3KcTpeMyMbl HeoOxoauMble M 1OCTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKAJILHOTO
skcTpemyMa. HccnenoBanue BbITykinocTH rpaduka ¢yskumu. Touku mneperuba rpaduka
byHKUIMN.

OO6mas cxema uccienoBaHus GYHKIMHM U MOCTpoeHus ee rpaduka. CpoiicTBa QyHKIUH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblIee 3HaueHus! PYHKLUU Ha OTPE3Ke.

Pa3nen 2. JuddepennnanbHoe ucuncjienne QyHKIUIA HeCKOJIbKHUX MepeMeHHbIX

Tema 1. DyHKIMH HECKOJIBKUX NIEPEMEHHBIX. JIMHUK U TIOBEPXHOCTH YpOBHS. YacTHbIE
npousBoaHbie. [lomubiii quddepennnan. [Ipon3BoaHbIe CI0KHON (YHKIIMNA HECKOIBKUX
nepeMeH-

HBIX. YacTHBIE TPOU3BOIHBIE U UG depeHIanbl BRICIINX TopsiakoB. Teopema IlIBapia.

Tema 2. [Ipou3Boanas o Hanpasienuto. [ paauent. KacarensHas k kpuBoi. KacatenpHas
IUIOCKOCTh M HOpMallb K moBepxHocTH. Popmyna Teinopa. DxkcTpemMmyM (YHKIHH HECKOIBKUX
nepeMeHHbIX. HeoOXoaumble 1 TOCTaTOUHbIE YCIOBHS SKCTpEMYMa.

Pa3nen 3. UHTerpajibHOE HCUKCIEHUE

Tema 1. IlepBooOpa3nas. Teopema CyIIECTBOBAaHUS HEOIPEICICHHOIO WHTErpaa.
Heonpenenennslii uHTErpai u ero cBoicTBa. Tabinia HMHTETPAIOB OT OCHOBHBIX JJIECMEHTAPHBIX
¢byHkunit. MeTo HermocpeICTBEHHOTO UHTETPUPOBAHUSI.

MeToapl HMHTErpUpPOBAHHS C IIOMOIIBIO 3aMEHBI IIEPEMEHHOM, IOABEACHHEM IIOJ 3HAK
nuddepennmana. MeTon HHTETPUPOBAHUSI TIO YACTSIM.

WHTerpupoBaHye paluoHAIbHBIX Apo0ei, HHTErpUPOBaHUE HEKOTOPHIX BUOB UPPAIIMOHAIBHBIX
Y TPUTOHOMETPHUECKUX (DYHKIUH.

Tema 2. 3agaun, NpUBOJAIIME K MOHATHIO ONPEIEICHHOTO MHTerpana. OnpeneneHHbli
UHTETpaJl, €ro CBOWCTBA. YCJIOBHMsS HHTEIpUpPYyEeMOCTH. MHTerpan ¢ mepeMeHHBIM IIPENeiIoM
uHTerpupoBanus. ®opmyna Herorona — JleliOHuuma. 3aMeHa NEpEeMEHHONH B ONPEACICHHOM
UHTETpae.

[TpunokeHnss ONpPENENIeHHOT0 HHTErpaja B TEOMETPUM M MEXaHUKE (BBIYHUCIICHHE
IUIOINAAEH TIOCKUX QUTyp, JUTMHBI KPUBOH, 00BEMOB.



Tema 3. HecoOcTBEeHHBIE MHTETPANIBI TIEPBOTO U BTOPOTO pojia (10 OECKOHEUHOMY

MIPOMEXKYTKY, OT HEOIPaHUYCHHBIX (PYHKIIMI HA KOHEYHOM MPOMEKYTKE), UX CBOWCTBA.

Tema 4. 3agauu, NpUBOAAIINE K KpaTHBIM UHTErpanam. [[BOMHON U TPOMHON MHTETpaIbl,

HUX CBOICTBA. HpaBHna BBIYMCIICHUA ﬂBOﬁHBIX HHTCTPAJIOB.

3.4. Temaruka npakTU4YeCKHX 3aHATHI MO JUCIHIJINHE
«MaremaTu4ecKHUil aHATU3)»

Ne Tema 3ansATHSA

/1

1 Paznea 1. DjieMeHTBI MAaTEMAaTH4Y€CKOI0 aHAJIM3A.

YucnoBass mnocienoBarenbHOCTh. [Ipenen 4uciaoBOM IOCIIENOBATEIBHOCTM M €0
coiicTBa. [IpaBuia npenensHoro nepexoaa. @yukuus. Ipenen dynxuuu. Teopemsl o
npenenax ¢yHkuuu. [lepBblil 1 BTOpol 3amedareabHble MPEeIbl.

2 CpaBHEeHHE OECKOHEYHO MalIbIX W OECKOHEYHO OOJBIIUX BEIUYMH. DKBHUBAJICHTHBIC
0ECKOHEYHO MaJlble BEJTUYHHBI.

3 PackpeiTre HeonpeaeneHHOCTEN pa3InyHOro TUIIA

4 HenpepriBHOCTS (yHKIUI B TOUKE U Ha MpOMeEKyTKe. OTHOCTOPOHHUE Mpeesibl. TouKH
paspbiBa pyHKIHH. [Ipumeps! pemenns 3aga4d

5) [IpousBonnas ¢yukuuu. IlpaBuna auddepeHunpoBanus U (GOpPMYJbl BBIYHCICHUS
Mpou3BOaHBIX. TexHuka nuddepeHupoBanus

6 HubdepenuupoBanne  oOpaTHbIX  (QyHKIWH, GYHKOMA, 3aJaHHBIX  HESBHO,
napaMeTpU4ecKy, Jorapupmudeckoe 1udhepeHnpoBaHne

7 Huddepennman. [eomerpudeckuit  cmbicn auddepennmana. [IpowsBomHble U
mddepeHnranbl BEICIIUX MOPAAKOB. [IpubinkeHHbIe BBIYUCICHUS ¢ TIOMOIIBIO
i depeHnmanos.

8 [IpaBuno Jlonurana. @opmyna Teinopa. PackpeiTie HEONPeAeIEeHHOCTEN Pa3IMUYHOTO
Tuna. Pa3nosxeHust OCHOBHBIX 3JI€MEHTapHBIX QYHKUUH 110 popmyiie Makiopena.

9 [TpubmxeHHbIE BEIYUCIECHUS ¢ TTOMOIIBIO hopmyIsl Telmopa.

10 | INonHoe uccnenoBanue GpyHKIMI 1 ocTpoeHue rpadukos. [Ipumepsr

11 | ITomHoe uccnenoBanue PyHKIUH U ocTpoeHue rpaduxoB. [Ipumeps! (MpogoKeHNE)
CamocrosarenbHas pabora Nel Ha ceMuHape 1Mo pyHKIUSAM OJHOM NepeMeHHON

12 | Pa3gen 2. MyHKNMH HECKOJIbKHMX IepeMeHHbIX. JIMHUM M TOBEPXHOCTH YPOBHSL.
YacTHble MPOn3BOAHbIE U MU depeHIral IepBoro MopsaKa.

13 | Honusiit guddepenmuan. IIpoussoaupie ciaoxuoi GyHKuuU. [IpousBoaHas (YHKIMH,
3aJJaHHOM HesBHO. YacTHBIE POU3BOJIHBIC U U (EpEeHIINANbI BBICIIUX TOPSIKOB.
Teopema IlIBapua.

14 | Ilpou3sBoHas 10 HANPaBICHUIO. I paIueHT.

15 | DkcTpemyM GyHKIIMH HECKOJIBKHUX MepeMeHHBIX. HeoOX0aMMBbIe U TOCTATOYHBIE YCIOBHS
AKCTpEMyMa.

16 | CamocTosiTesibHAsi padora Ne 2 Ha ceMHHape no (QYHKOHMSAM HECKOJbLKHX
nepeMeHHbIX

17 | Pa3nen 3. UHTerpajbHoe HCHUCIEHHE
[TepBooOpasznas.  HeompeneneHHslii  WHTETpal W €ro  cBoWcTBa.  Metoa
HEMOCPEJACTBEHHOTO MHTETPUPOBAHMSI.

18 | MHTerpupoBaHre C TOMOINBIO 3aMEHBl TEPEMEHHOH, TMOJBEACHUEM O]l 3HAK
muddepennnana. MeTo HHTETPUPOBAHUS 110 YACTAM

19 | UuaTerpupoBanre pamMoOHATBHBIX JIpoOel, HMHTETPUPOBAHUE HEKOTOPBIX BHUJIOB
UPPaLMOHATIBHBIX (PYHKIIHHA




20 | UaTerpupoBaHue TPUTOHOMETPHUYECKUX (DYHKIIHH.

21 | BeiuucieHue onpeeeHHbIX WHTerpaioB o (opmyne Herotona-JleiiOHuma. 3amena
NIEPEMEHHON M MHTETPUPOBAHUE I10 YACTSM B OIPEICIICHHOM HHTETpale.

22 | IIpunoxeHus ONpeNeNeHHOr0 HHTerpajia B T€OMETPUM U MEXaHUKE (BBIUMCIICHUE
ioiaiel TIOCKUX GUryp, ATUHBI KPUBOI).

23 | [IpunoxeHus ONpeneNeHHOr0 HHTerpajia B T€OMETPUM M MEXaHUKE (BBIUMCIICHUE
00BEMOB, TIJIOMIAIEH TTOBEPXHOCTH).

24 | HecoGcTBeHHBIE MHTETPAIIbI IEPBOTO M BTOPOT'O POAA, MX BBIUYUCICHHE.

25 | 3amauu, mpuBOIAIIME K KpPAaTHBIM HWHTErpasaM. BrlumcieHne TBOWHBIX HHTETPAJIOB
CBEJICHHEM K TIOBTOPHBIM. 3a/1auil Ha U3MEHEHUE MOPSJIKa HHTETPUPOBAHUS B IBOHHOM
WHTETpaje

26 | 'eomerpuueckne ¥ (U3NYECKHE TPUIOKEHHUS KPAaTHBIX WHTETPAJIOB, TPHUMEPHI
BBIUUCIICHHSL.

27 | KoHTpoabHOE TECTHPOBAHUE 110 KYPCY.

S.

6. YueOHO-MeTOoaMUYEeCKOe U MH(OPMALIUOHHOE 00ecieyeHne

6.1. HopmatuBHble 10kyMeHTBI H [OCThI

®I'OC 29.03.04. Texnomorust Xya0KecTBeHHONW 00paboTku Marepuano 26.11.2020 N 1456
2021.

AkaneMudeckuil y4eOHBIM TuUtaH 1O HampaBieHuio moAroToBku: 29.03.04 Texuomorus
XyJI0KECTBEHHON 00paboTkn MarepuaioB. [Ipodwmis: «XymoxkecTBEHHOE TPOSKTUPOBAHKE U
U(POBBIE TEXHOJIIOTHUHU B IOBETUPHOM MPpou3BoAcTBe». Dopma 00ydenus — ounas. 2024.
AkaneMudeckuil y4eOHBIM TUTaH 10 HampaieHuio moAroToBku: 29.03.04 TexwHomorus
XyI0KecTBeHHOU 00paboTku MaTepuanos. [Ipoduns: «Pa3paboTka u Mpou3BOACTBO U3ACTUI
MPOMBINIICHHOTO Au3aitHay. ®opma oO0yueHus — 3aounas. 2024.

Matpunia komneTeHumii 1o  HampaBieHuro —noarotopku  29.03.04  Texuomorus
XyJIOKECTBEHHON 00paboTKu MatepuainoB. [Ipoduis: «XynokecTBEHHOE TPOCKTUPOBAHKE U
U(POBBIE TEXHOJIIOTHUHU B IOBETUPHOM MIPpou3BoAcTBEe». Dopma 00ydenus — ounas. 2024.
Matpuna komneTeHmmid 1o  HampaBieHuro noarotopkn  29.03.04  TexwHomorus
XyI0KecTBeHHOU 00paboTku MaTepuanoB. [Ipoduns: «Pa3paboTka u Mpou3BOACTBO U3ACTUI
MIPOMBIIIUICHHOTO Tn3aitHay. @opma o0ydenust — ounas. 2024.

Vxa3 Ilpesunenra Poccuiickoit @enepamuu ot 01.12.2016 Ne 642 «Crparernn Hay4HO-
TEXHOJIOTHUYECKOTo pa3Butus Poccuiickon denepaunmy.

[Tpuka3 MunucrepcTBa obpasoBanus u Hayku Poccuiickoit deneparmu ot 23.08.2017 Ne 816
«O06 ytBepxkaenun [lopsaka TPUMEHEHHST  OpPraHW3ALMUSAMH,  OCYIIECTBISIONIMMU
00pa3oBaTeNbHYIO NeSTeNbHOCTD, AJIEKTPOHHOTO oOydeHwus, JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH MPH pealTu3aliii 00pa30BaTEIbHBIX IPOTPAMM)).

6.2. OcHoBHasi 1UTepaTypa

®uxrtenronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHAJIN3a: YYCOHUK I BY30B, 15-¢ u3.,
ctep. CIIO, Jlanb. 2024. Yacts 1. 444 c.

@uxrterronb [.M. OCHOBBI MAaTEMATHYECKOTO aHAIN3a: YIeOHUK JJIs BY30B, 14-¢ U3,
ctep. CII0, Jlanb. 2024. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarmdeckoro ananmmsa. 1.1. JuddepennumansHoe u
MHTErpajibHOEe UCUUCIIEHUS (QYyHKIMHA OAHON nepeMeHHOH. Psaapl: YueOHUK [DneKTpOHHBIN
pecypc]: yue0. - DnexTpoH. naH. - MockBa: ®@usmatiut, 2015. - 444 ¢. [Pexxum noctymna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]



6.3. /lomoJiHMTeJIbHAsI JUTEpPaTypa

1. TIuckynos H. C. JluddepennmanbHoe 1 HHTETpaTbHOE UCYUCIICHHS IS BTY30B. B 2-X Tomax.
M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yo6koB B.I'., JlaxoBckuii B.A., MapteiHenko A.W., MunocneB B.b., Ilymkaps E.A. Kypc
MaTEeMaTUKH JIJIi TEXHUYECKUX BBICIIMX YueOHBIX 3aBenenui. Yactu 1-4. M.: MI'Y, 2012.
400 5k3.

3. Kparkwii kypc BBICIICH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa: JlamxkoB wu K, 2017. - 510 «c¢. [Pexum pmocryma: URL:
https://e.lanbook.com/book/93522. - 3arn. ¢ skpana.]

4. byrpos A.C., Huxonbsckuit C.M. Briciias maremaTnka: yd4eOHHK /17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanbHoe ucuucieHue (QyHKIUNA OTHOM W HECKOJIBKHX MEepEeMEHHBIX. Teopus MOs:
METOJIMYECKHE YKa3aHHs M BapUaHThl pacueTHo-Tpaduyeckux pador // bomynor M.A.,
boponuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. Marematudeckuii ananm3. Teopus npenenoB u auddepeHmanbHOe HCYUCICHNE: OCHOBHBIC
MOJIO’KEHUSI TEOPUU, METOAMYECKUE YKA3aHUs U BapHAHTHI pacyeTHO-Tpadudeckux padbot //
boayno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.

6.4. DjekTpoHHBIE 00pa3oBaTe/JbHbIE PECYPChI

[IpoBenenue 3aHATUN M aTTECTAllM BO3MOXHO B JHUCTAaHIMOHHOM (opMare ¢ MPUMEHEHHEM
CUCTEMBl TUCTaHUMOHHOro o0yueHus yHusepcurera (CJO-LMS) Ha ocHoBe pa3zpabOTaHHBIX
kadenpoii «MaTemMaTHKa» IIEKTPOHHBIX 00pazoBaTesbHBIX pecypcoB (DOP) mo Bcem paszaernam
IIPOrPaMMBI:.

DJIeMEHTBI MATEMAaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

HHuTerpaabHOe HCUUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(byHKIUI OqHON IEpEeMEHHOM
HuddepennuanpHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

WCYHCIICHHUE ()YHKITHI

HCCKOJIBKHX ICPEMCHHBIX
JIOTIOIHATENBHEIE TJIaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMaTU4dYCCKOIro aHajini3a

Pa3zpaborannbsie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Topsimox mpoBeneHHs pabOT B IUCTAHIIMOHHOM (opMaTe YCTaHABIMBACTCS OTACIbHBIMU
PaCTIOPSDKCHHSIME  TIPOPEKTOpa 10 y4eOHOW padoTe W/WIM TEHTPOM Y4YeOHO-METOAMYSCKON
paboThLI.

Ka)l(I[LIﬁ CTYACHT o6ecnequ WHAWBUAYAJIbHBIM HCOIPAHUYCHHBIM JOCTYIIOM K SHeKTpOHHOﬁ

6I/I6HI/IOTeKe MOCKOBCKOI'O ITOJIUTEXA

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

HNHTepHeT-pecypchl BKIIOYAIOT yUeOHO-METOIMYECKUE MAaTEPHAIIBI B JICKTPOHHOM BHJIE,

npezcTaBiIeHHbIe Ha caiite mospolytech.ru B paznene: «LleHTp MaremaTudeckoro o0pa3oBaHMsDY

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

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

ITone3urie y‘{e6H0-MeTO,Z[I/I‘leCKI/Ie u I/IH(l)OpMaL[I/IOHHI)Ie MaT€puraibl IPCACTaBJICHbI Ha caurax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
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[TepeueHp pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOH ceTH « HTepHeT» 71 OCBOCHHUS
JUCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3n0OHHOE U CBOOOTHO PacNpoCcTpaHsieMoe MPOrpaMMHOe

o0ecreyeHue
Neo| HaummenoBanue | Pazpaborumk I[10 JoctynHocTb Ccbuika Ha Equnslii peectp
(mpaBooGyagaTens | (JTUIEH3UMOHHOE, POCCUICKHUX MIPOTPaMM IS
) CBOOOJTHO OBM u B]] (npu Hamu4mm)
pacIpocTpaHsIeMOe
)
1 | Astra Linux | OO0 JIuneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemMeHHbIe NpoeccoHATbHBIE 0a3bI JAHHBIX H HH(OPMAIIUOHHBIE
CIPABOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetu UHTepHET, 1OCTYNHBIX JI OCBOCHHS AUCHUIIHHBI:

HaumenoBanue

Cchli1ka Ha pecypc JlocTYyNHOCTH

HNuadopmanmoHHO-CIIPABOYHbIE CHCTEMbI

https://stackoverflow.co Jloctynna B cern

Stack Overflow

Wutepuer 6e3

m/ OTPaHUYECHUN
Hndopmarmonnsie pecypest Cern http:// www.consultant.ru | Jocrymso
Koncynprantlmtoc
[Topran ®enepanbHbIX
FOCY1apCTBEHHBIX http://www.fgosvo.ru. JlocTymHo

o0pa30BaTeNbHBIX CTAH/IAPTOB

BBICHICTO 06pa3OBaHI/I}I



http://www.matematikalegko.ru/
http://www.i-exam.ru/
http://www.consultant.ru/
http://www.fgosvo.ru/

DJIEKTPOHHO-0MOIMOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
Wutepuer 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | JoctymHa B cetn
ru/ WuTepHer 6e3
OTpaHUYCHUI

IIpodeccnonanbHbie 0a3bl JAHHBIX

baza nanHbIX HAydHOU http://www.elibrary.ru HoctymHo

ANEKTPOHHON OMOTUOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctynHo
noyMTeMaTHueckas pedepaTuBHO-
oubnuorpaduyeckas u
HayKOMeTpHUYeCKas
(bubmmomeTpuyeckas) 6a3za JTaHHBIX

S. MartepuajibHO-TeXHHYeCKOe o0ecnedeHne T CHUILTHHbI

MaTepI/IaJ'IBHO — TEXHUYECKas Oas3a YHUBCPCUTCTA oOecrieunBaeT IMPOBEACHNEC BCCX BUI0OB
3aHATUH, TPETyCMOTPEHHBIX YUYEOHBIM TJIAHOM, U COOTBETCTBYET JCUCTBYIOIIMM CAaHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «Marematuka» He pacronaraeT COOCTBEHHBIM ayAUTOPHBIM (OHAOM U
WCIIOJIB3YET YUeOHbIC ayJUTOPUHU U3 00111eTo (OHIa YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH Ui TPOBEACHHUS HMHTEPAKTUBHBIX MPAKTUYECKUX 3aHSATHUI
HCITOJIB3YIOTCA KOMIIBIOTECPHBIC KJIIaACChl YHUBCPCUTETA.

6. MeTozmqecmle PEKOMEHIAIINN

6.1. Meroauuyeckue peKOMeHAANNH JIJIsI MPENoaBaTe s
10 OPraHu3aIuu 00y4YeHUsI

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHWE CTYJCHTOB Ha TO, YTO MPAKTUYECKU BECH
M3y4aeMblid UMU MaTepuai He TpeOyeT KaKor-Tn0o crieruaabHOM (JOTOTHUTEHHOM ) TOITOTOBKH
U BIIOJIHE MOXET OBITh YCHENIHO W3y4YeH, €CIU CTYIACHTHl OyAyT TocemaTh 3aHsTHS,
CBOEBPEMEHHO BBITIONHATH JJOMAITHHUE 3aaHUS U ITOJIb30BaThCS (MMPHU HEOOXOAMMOCTH) CUCTEMOM
TUIAHOBBIX KOHCYJIBTALIMNA B TEUEHHUE KaXKJI0T0 ceMecTpa. Bomeaine B Kypc MaTaHaIM3a pa3ielibl
SIBJISTFOTCSL KJIACCHUECKUMHU, B TO K€ BPEMs OHU MPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK UMEIOT
HIMPOKOE PacnpoCTpaHEHUE AJid PEUIeHUs] Pa3HOro poja 3ajJad BHYTPU CaMOM MaTEMAaTUKH U
MPUKIAAHBIX 3a71a4. X ocBoeHHEe TTOMOXKET CTyACHTaM JIOTHYECKH BEPHO, aprYMEHTUPOBAHO U
SCHO CTPOUTHh YCTHYIO M MHHCBMEHHYIO p€Yb, YCIECIIHO NPUMEHSATh HAKOIUICHHBIE 3HAHUS B
npodeccuoHaNbHOM NesSTeIbHOCTH.

HeoOxomumMo ¢ camoro Hauyama 3aHATHA PEKOMEHIIOBaTh CTYIACHTaM OCHOBHYIO U
JOTIOTHUTENBHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa J1aTh CIUCOK BOMPOCOB ISl TIOJTOTOBKHU K
9K3aMEHY.
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Ha nepBoM 3aHATHM 1O AUCLUUIUIMHE CIeIyeT 0053aTeIbHO TPOMH()OPMUPOBATH
CTYACHTOB O BHJIE M (hopMax TEKYyILIEH U IPOMEKYTOUHON aTTecTaluii 0 AUCLHUILIMHE, CPOKaX
UX [IPOBENICHUS, YCIOBUSX JOITyCKa K IPOMEKYTOUYHOM aTTECTAllMU, IPUMEHSAEMbIX BUaX
IIPOMEXYTOYHOTO KOHTPOJIS.

W3noxxeHne TEOpeTHUEeCKOro MaTepuasa JOKHO CONPOBOXKAATHCA WIUIFOCTPATUBHBIMU
IprUMepaMu, TIIATEIbHO OTOOpaHHBIMH IpenoaBaTeieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKM TpU DPELICHUM 3aJayd HE OTBJIEKaJIM OT TIJIABHOTO: OCMBICIEHUS HAEH U CYTH
IpUMEHsAEMbIX MeTonoB. Crenyer Bceraa ykasblBaTb IPHUMEPBI MPAKTUYECKOIO MPUMEHEHHUS
PacCMOTPEHHBIX HA 3aHATHUSAX YPAaBHEHHNA U POPMYIL.

[TpakTnyeckue 3aHATHS AOJKHBI ObITh OPraHU30BAHBI MIPEIOIaBaTeNIeM TaKUM 00pa3oM,
9T0OBI OCTAaBaJOCh BpeMsi Ha MEPUOJUYECKOE BBIOJHEHHE CTYJACHTAaMH HEOOJBIIOM
CaMOCTOSTENIbHOW pabOThl B ayJUTOPUU JJIS IPOBEPKH YCBOCHUS U3JI0)KEHHOIO MaTepHala.

[IpenogaBaTens, BeAyLIMM MpPaKTUYECKUE 3aHATHS, JOJDKEH COIJIacOBBIBATH YyueOHO-
TEMaTUYEeCKU TUIaH 3aHATUH C JIEKTOPOM, HCIOIb30BATh €ANHYIO CUCTEMY 0003HAUYEHUII.

[IpenogaBaTtento cieayeT J0OMBATbCS CHUCTEMATHUYECKOM HENPEPBIBHOM  pabOThI
CTYZCHTOB B TE€UCHHUE CEMECTPA, HEOOXOAUMO BBISBIIATH CUIIbHBIX CTYAECHTOB U IIPUBIEKATh UX K
Hay4yHOU paboTe, K y4acTHIO B pa3HOTO poja OJIMMIIHAZAaX U KOHKypCax.

CTyZleHT [OJDKEH OIlyIlaTh 3alHTEPECOBAHHOCTH IIPENOAABATENS B JOCTHKCHUH
KOHEYHOT'0 pe3ysbTara: B IpuoOpeTeHNH 00y4aroUMUCs IPOYHbIX 3HaHUH, YMEHUHN U BIaJCHUS
HaKOIJICHHOM nHpopManuen Juist pereHus 3a1a4 B IpopecCuOHaIbHON e TeTbHOCTH.

6.1.1. Oopa3oBaTejibHbIE TEXHOJIOTHH

[TpoBeneHue 3aHATUH U aTTECTALMHA BO3MOXHO B IUCTAHLIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHCTEMBI JUCTaHIIMOHHOTO 00y4eHus yHuBepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

Kaeapoii «MaTemMaTuKay 3IEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem paszzpenam
nporpaMmsl (cMm. 1. 4.4).

[Topsimok mpoBeaeHus paboT B IMCTAaHIIMOHHOM (hopmaTe yCTaHAaBIMBACTCS OTACIBHBIMU
PACHOPSKEHUSIME IIPOPEKTOpa MO yueOHOW paboTe /MM LEHTPOM Y4eOHO-METOAMYECKOM
paboTHI.

6.2. Meroauyeckue yKazaHus JAJsi 00y4aIOUIUXCS 110 OCBOEHHUIO

AUCIHHUIIJINHBI

Paznen 1: nuddepenunaibHoe ucuncienne PyHKUIUIl 0HOH MepeMeHHOi

[Tpu n3yvenuu qudepeHnaIbHOT0 HCUUCICHUS QYHKITHA OJJTHOM IepeMeHHOI o0paTuTe
BHHMaHHE Ha OHATHE Ipefiena (GyHKIUHU B TOYKE U METOABI ero Beraucienus. [Ipenen — onHo u3
OCHOBHBIX MOHATUH MareMaTH4ecKoro anamusa. [Ipu BIgggicpuy NPEEIoB (yHKUUN HAJO,

,082 BB 1

il ?
MPEKIEC BCEro, BBIICHUTH XapaKTep HEOINpeaeIeHHOCTH 0 2. YroGer

OBJIJIETh TEXHUKOM pEelIeHus 3a/a4 Ha BBIYMCICHUE MIPEENIOB, HAJI0 3HATh JIBa 3aMeyaTeIbHbIX
npezena, Tabauily SKBUBAaJICHTHBIX OECKOHEYHO MaJIbIX, paBuiIo JlomuTans, pa3muyHble IPHEMBI
PAaCKpBITUSL HEOINpPENEeIeHHOCTEl B 3aBUCMMOCTH OT BHMJA (YHKIMH M DPEUIMTh JIOCTaTOYHO
0oJIbIIOE KOJIMYECTBO 3a/1a4.

[Tpu u3ydyeHUU TeM, MOCBSIIEHHBIX NPOM3BOJHON W auddepeHnurany (QpyHKIUH, HAIO0
OCMBICTTUTh MX T€OMETPHUYECKUI CMBICI, TOHUMATh PAa3IU4ne MKy HUMH (IuddepeHuan - 3To
rjaBHas JIMHEWHas 4acTh NpupalieHus QyHKuuu). TBepao 3HaTh (Kak TaOIUIy YMHOXKEHUS)
¢dopmynbl  nuddepeHIUpPOBaHUST ~ OCHOBHBIX — JJIEMEHTapHbIX  (QYHKIMI W mpaBuia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBwiIo JU(HEpEeHIMPOBAHUSA CIOKHON
GyHKIUN).
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OOparuTe BHUMaHUE TaKke Ha ocobeHHoCTH U dhepeHnupoBanus GpyHKIU, 3a1aHHBIX
B HESIBHOM (popMme, mapamMeTpuiecku, Ha pueM jorapudmuyeckoro nuddepeHuupoBatus.

Crnenyer 4YeTKO 3HaTh M YMETh MPHMEHSATh AaJNTOPUTM HCCIEIOBaHUS (DYyHKUIUH u
MOCTPOeHUs TpaduKOB: OIpeieJIeHHe TOUEeK pa3phiBa (M UX KiacCU(UKALINIO), ACUMIITOT rpaduka
(BepTHKAIbHOM, HAKJIOHHOW, TOPU3OHTAJIBHOM), HEOOXOJUMBIE U JOCTATOYHBIE YCIOBHS
MOHOTOHHOCTH (DYHKITHH, CYIIECTBOBAHUS JIOKAILHOTO YKCTPEMyMa, MPOMEKYTKOB BBIMYKIOCTH
¥ BOTHYTOCTH (DYHKITMH U TOYEK reperuoa.

Pazgen 2: nudepenunaibHoe HCuncaeHue PYHKINHA HECKOIbKUX MepeMeHHbIX

[Ipy wn3ydyeHuM naHHOTO paszjiena oOpaTUTEe BHUMAaHHE Ha TO, YTO (DYHKUUS JABYX
MEPEMEHHBIX MMEET HArJISIAHBII Te€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hago ocMBICIUTh MOHSATHS YaCTHBIX MPOU3BOJHBIX U TOJHOrO auddepeHimana u
0COOEHHOCTh HMX BBIYHMCIICHHUS, OBJAJETh TEXHUKOH BBIYMCICHUS TPOU3BOJHBIX OT CIIOKHOM
GYHKIIMM HECKONBKHUX MepeMeHHbIX. CreayeT oOpaTuTh BHMMAaHHE Ha TO, YTO JUIsl (PYHKIIMH

L= Z(X’ y) CMEIIaHHBIE YacTHBIE MPOHM3BOJIHBIC BTOPOTO TMOPSIKAa paBHBl MEXIY COOOii:

Bz B

(Teopema LlIBapna), To ecTh nopsAAOK MU PepeHIpoBaHUS HE UMEET 3HAUCHHUS.

Jis yHKIMN HECKOJIBKHX TMEPEMEHHBIX CKOPOCTh U3MEHEHHSI (PYHKIMH B TIPOU3BOIHLHOM
HalpaBJICHUN XapaKTepU3yeTcs IMPOU3BOAHON IO HaINpaBlEHHIO, a HauOoJbIIas CKOPOCTb
u3MeHeHus1 GyHKIUY OyAeT B HAaIlPaBJICHUH BEKTOpPA TPaIUCHTA.

Cnenyer oOpaTuTh B 3TOW TeMe BHHMaHHME Ha HEOOXOJUMOE M JIOCTaTOYHOE YCIOBUS
CYILIECTBOBaHUsI 3KCTpeMyMa (PYHKIIMU HECKOJIBKUX IIEPEMEHHBIX.

Pa3nen 3: MHTerpaJjibHOE HCUHCIEHHE

B uHTerpasibHOM  HMCYHMCIIEHMM pelnlaercs 3ajada, oOpaTHOM TOW, KOTOpas
paccMaTpuBanack B JudQepeHInatbHOM HCUUCICHUT: HE00X0AUMO HAWTH JUTsl AAHHOW (YHKLIUU

f(x) Takyro (PyHKIHIO, IPOU3BOAHASA OT KOTOPOil Obula Obl paBHA 3ajaHHON. VIHTErpupoBanue
(GYHKLINI — JOCTATOYHO CIIOXKHBIN pa3/iel MaTeMAaTUKHU, OBJIaleTh KOTOPBIM MOYHO TOJIBKO, €CIIU
CTYAEHT «BO3bMET)» I0CTATOYHO OO0JIBIIOE KOJMYECTBO MHTErPAJIOB PA3HOTO THIIA.

Hano TBepno 3HaTh TaONMIly HMHTETpajioB OT OCHOBHBIX JJIEMEHTApHBIX (DYHKIU,
OCHOBHBIE METO/Ibl HMHTEIPUPOBAHMSA (3aMEHAa TEPEMEHHOW, TOJBEJCHHE IO  3HaK
muddepeHnvana, HWHTETPUPOBAHUE [0 4YacTAM, [PUEMbl BBIYMCICHHUS HWHTETPAIOB OT
paloHaNbHBIX IpO0Ei, OT pa3HOT0 TUIIa TPUTOHOMETPUUYECKUX (PYHKIIHI).

Hano ocMBICINTE €IMHCTBO MOAXOJAa K IIOCTPOEHUIO OINpPEACIEHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX UHTETPAJIOB — MOCTPOCHUE HEKOTOPON MHTErpaibHON CYyMMBI
Y TIPEJEIIbHBIN IEPEXO.

3HaTh TE€OMETPUYECKHH CMBICII U OCHOBHYIO (DOPMYITY BBIYMCICHHS OIpEaeICHHBIX
uHTerpanoB — gopmyny Heiotona — JleiiOHuna, reometpuuyeckue U GU3NUECKUEe MPHIOKEHHS
OTNpeeNIEHHbIX U KPaTHBIX MHTErPajioB, YMETh HaXOAMThH IUIOWIAAb IJIOCKOM (QUTYpBI, ATUHY
KPHUBOH, 00BEM U TUIOIIAb TIOBEPXHOCTH TeJ BpaIlCHUS.

7. ®OHJ OLIEHOYHBIX CPEACTB

@oHJ OLIEHOYHBIX CPeNCTB mpejacTaBieH B [lpunoxenun 2 k paboyeil mporpaMme U BKIIOYAET
pasaelsr:

1. MeToapl KOHTPOJIS ¥ OLICHUBAHUS PE3YJIBTATOB O0yUCHHUS.
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2. lllkayia 1 KpUTEPHUH OIICHUBAHUS PE3yJIHbTaTOB O0yUCHHUSI.
3. OLeHOYHBIE CPEICTRA.

13



3.1. Texyumii KOHTPOIIb.
3.2. [IpomexxyTOoUHas aTTeCTalus.

14



Ilpunoswcenue 1

TemMaTHuyeCKU# IJIAH JUCUMILIMHBI «MaTeMaTH4eCKUil AHAJIN3» 110 HANPABJICHUIO MOATOTOBKH
29.03.04 «TexHoaorus Xy/10:kecTBeHHO 00pab0oTKN MATEPHAJIOB
[Tpodunm
«Xy10KeCTBEHHOE TPOEKTUPOBAHUE U IU(PPOBbIE TEXHOJIOTHH
B I0BEJIMPHOM MPOU3BOACTBE)
«Pa3paboTKa ¥ NPOU3BOACTBO U3/1eJUil MPOMbIIIJIEHHOT0 JU3AHHA)

(OakanaBp)
Ounas ¢popma 00yueHus
"o HaGopa 2024/2024
Buabl yueOHol padoThl,
Buabi camocTosiTeIbHOM ®opmbI
BKJIIOYASl CAMOCTOSITEIbHYIO paGoThI ATTeCTa
Cem | Heneas paboTy CTyI€HTOB, 1
Ne CTy/neHToB uu
; Paznen €CT | Cemectp U TPY10€MKOCThb B Yacax
n/n p a > q)
e
K.P | K.II
J | I/C | Jlabd | CPC | KCP Plf epa | K/p | I 3
: . T
Bropoii cemecTp
Paznen 1. Indpepennuansnoe
HCYHCJIeHHe PYHKUMH OAHOM
11 Gyt o 2 1 2] 2 4 ¥

nepemMenHou. Yucnosas
ocJe10BaTenbHOCTh. [Ipenen
YUCJIOBOM MOCJIEIOBATEILHOCTH U €T0

15



cporictBa. [IpaBuia npenenbHOro
nepexona. @ynkmus. [Ipenen pyHxmmm.
Teopemsl 0 mpenenax GyHKIMH.
Beigaua saganuii PI'P Ne 1 o
MATEMATHYECCKOMY AHATN3Y.

1.2

[lepBpiii W BTOpOH 3ameyaTeIbHbIC
npeneiabl.  beckoHeYHO — Malible |
OECKOHEUYHO  OOJIbIIME  BEJIWYMHEI.
OKBHUBAJIEHTHbIE OECKOHEYHO MaJlble
BEJIMYMHBL. PackpriTue
HEeoMpeAeNeHHOCTEH Pa3HOro TUIIA.

13

HenpepsiBHOCTS (PYHKIIMIA B TOUKE U HA
MPOMEKYTKE. OnHOCTOpOHHUE
npenensl. Touku pa3pbiBa QYHKINH, UX
KJaccuuKanus.

1.4

[IpounzBoaHas GbyHKIIH.
['eomerpuyeckuii. ¥ MEXaHUYECKUU
CMBICII MIPOU3BOJIHOM. [IpaBuna

middepeHurpoBanuss U (HOPMYJIbI
BBIUMCIIEHUS] TPOU3BOJAHBIX. Tabmuia
MIPOM3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX
GbyHKIHH. Texnuka

muddepeHIrpoBaHUs

1.5

Huddepenunan.  [IpousBoanele U
nud¢epeHnnanbl  BBICIIUX OPSAKOB.
[TpubnnKeHHbIe BHIYUCIECHUS C
OMOIIbI0 Au(dEepeHIInaIoB.

1.6

[IpaBuio Jlonurans. @opmyina Teitnopa.
Pa3nokeHnss OCHOBHBIX AJIEMEHTapHBIX
¢yukuuit  mo  dopmyne  Teiinopa.
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[TpubnmKeHHbIC BBIYHCIICHUS c
nomoInsio popmynsl Telnopa.

1.7

OcHOBHBIE TEOpPEMBbI
mddepeHnInanbHOTo HCYHCIICHUS.
MOHOTOHHOCTb (PYHKIIUH, SIKCTPEMYMBI.
Heo6xonuMele 1 1OCTaTOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKQJILHOTO
3KCTpEMyMa. Hccnenosanue
BBIYKJIOCTH Tpadpuka QyHkuuu. Touku
neperuoa.

1.8

OOm1as cxema rccae10BaHus PYHKLIUHU U
noctpoenus ee rpaduka. CBoiicTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonbiiee 1 HauMeHblllee 3HA4YEHUS
(GyHKIMHU Ha OTpE3Ke.
CamocrositesibHass paGora Nel Ha
ceMuHape 10 (QYHKUMAM  OJHOH
nepeMeHHOMn

1.9

Pazgen 2. ®DyHKUMSI HECKOJbKHX
NepeMeHHBbIX. [Ipenen )51
HenpepbeIBHOCTh. OCHOBHBIE CBOICTBa
HENpephIBHBIX  (QyHKUMHA.  YacTHbie
npousBoHbIe. [Tonuelii nuddepennnan.
Breiiaua 3ananmii PI'P Ne 2 no

QYHKIMAM HECKOJIbLKHX IEPEMEHHBIX

11

[IpousBonHbIe  CIOXKHOW  (YHKIHHU
HECKOJIbKMX IEpeMEHHbIX. YacTHble
Mpou3BogHbIE U JauddepeHuansl
BhIcIINX TIOpsiAkoB. Teopema IlIBapia.

10
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IIponsBogHas 1o HaIpaBJICHUIO.
I'panueHT.

11

OKkcTpeMyM  (DYHKIIMM — HECKOJIBKHX
HepeMEHHBIX. Heobxoxnmbie "
JOCTaTOYHBIE YCIOBUS IKCTPEMYMA.
CamocrosiTesibHasi padora Ne2 Ha
ceMUHAape Mo (PYHKUHUSAM HECKOJIbKHX
nepeMeHHbIX

11

11

Pasnea 3. UHTerpanbHoe HcYHCIeHUE
[TepBooOpasnas. Heonpenenennplii
MHTETpal U ero cBoicTea. Tabnmua
UHTETpaJioB oT OCHOBHBIX
3JIEMEHTapHBIX (byHKUIUH. Meron
HEIOCPEACTBEHHOT'O UHTETPUPOBAHUSL.
Boutaua 3ananmii PTP Ne 3 no
HHTCIPATLHOMY MCYHMCICHUIO

12

11

WHuTerpupoBanie ¢ MOMOIIBIO 3aMEHBI
NEpEMEHHOH, TOJBEIEHUEM TIOJ 3HaK
muddepeHnmana. Meton
HWHTCTPUPOBAHUA 110 HACTIAM

13

11

WNurerpuposanue palOHaIbHbIX
Ipo0Oeil MHTErpUpOBaHUE HEKOTOPBIX
BUJIOB UpPpalMOHAIbHBIX u
TPUTOHOMETPUUYECKUX (YHKIIUH.

14

11

3ajgaud, TOPUBOASIIME K  TMOHATHIO
omnpezaeneHHoro uHrerpaita. CBoWCTBa
onpeneraeHHoro uHterpana. Popmyna
Herorona-JleiiOouuia. 3amMeHna
MEPEMEHHON ¥ HHTETPUPOBAHHE 10
4acTsIM B OTIPEICIICHHOM HHTETpaJIe

15

11

[Ipunoxxenns OIIPEACIICHHOIO
UHTETpajla B TEOMETPUM U MEXAaHUKE

16
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(BBIYUCIIEHHWE  TJIOMAACH  TUIOCKUX
buryp, ATUHBI KpPUBOH, OOBEMOB,
TIJI0MA N TTIOBEPXHOCTH ).

1.1 | HecoGcTBeHHBIE MHTErpalibl MEPBOTO U
7 | BTOpOro pojia, ux CBOMCTBA. 17 2 c 4
3ajgaun, TOPUBOAAIIME K  KPaTHBIM
uHTerpajaM. JIBOMHOM W TPOWHOMN
MHTErpaJibl, UX CBOMCTBA. BpluncieHue
1.1 JBOMHBIX HHTEIPAJIOB CBEICHHEM K 18 6 4 +
8 ITOBTOPHBIM. I'eomerpuueckue u
¢u3nueckue TPUIOKEHUS  KPAaTHBIX
WHTErpaJIOB
KoHTpoJbHOe TecTHpOBaHME
dopma aTTecTauuu 19-21
Bcero yacoB no gucuuninHe 3 3
18 | 54 72 PT caM.
P pao.

19



Ilpunoscenue 2

®OH/I OHIEHOYHBIX CPEACTB
MO TUCLUTIJINHE

«MareMaTHYeCKNH aHAJIHN3)

Hamnpasnenue nmoarotosku: 29.03.04 «TexHOIOTHS XyA0)KECTBEHHOM 00pab0OTKH MaTePHATIOBY.
[Mpodpumu:  «Xym0KECTBEHHOE TPOSKTUPOBAHKUE H IIHU(PPOBHIC TEXHOJIOTUU B IOBEITUPHOM
pou3BoOACTBe». «Pa3zpaboTka 1 MPOU3BOACTBO U3AEIUI MPOMBILUICHHOTO IU3aiiHaY.

dopma 00yueHus: OUHas.

Kadenpa: «Martematuka»

1. MeToabl KOHTPOJISAA M OLIeHUBAHUS Pe3yJIbTATOB 00y4eHUsI

JJ1s KOHTPOJISE yCTIEBa@MOCTH M Ka4eCTBAa OCBOCHMS AUCUUIUIMHBI HACTOSIIEH MPOrpaMMoin
NPEIYCMOTPEHBI CIIETYFOIINE BHIII KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH YCIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkajia 1 KpUTEPUM OLEHHBAHMSI Pe3yJIbTATOB 00YUYEHUS

@dopmMa MPOMeKYTOUHOI aTTeCTAIIMU: IK3aMeH

[TpomesxyTouHas aTTecTalus o0yJyaromuxcs B popMe sK3aMeHa MPOBOAUTCS MO pe3ysibTaTaM
BBITIOJIHEHUSI BCEX BHJOB Yy4eOHOW paboThl, MPEAyCMOTPEHHBIX Y4YeOHBIM IIJIAHOM MO JIaHHOH
JUCLUIIIMHE, IIPY 3TOM YYUTBHIBAIOTCS PE3YJIBTAThl TEKYLIErO0 KOHTPOJIS YCIIEBAEMOCTH B T€YEHUE
cemecTpa. OIEHKa CTENEeHU TOCTHKEHUs 00yUaroUMUCS MJIAHUPYEMBIX pe3yJbTaTOB 00yUYEeHHUs MO
JUCLUIIIMHE IIPOBOJUTCA IIpENoAaBaTelIeM, BEAYIIUM 3aHATUA [0 JUCUUIUIMHE METOIO0M
JKCIIEpTHOM oueHKHU. Ilo uroram HpOMEKYTOYHOM aTTECTALMU 110 JUCLUILIMHE BBICTABIIAETCS
OLICHKA «OTINYHO», «XOPOILIO», «yIOBIECTBOPUTEILHO» UIIU «HEYIOBIECTBOPUTEIBLHOY.

Ikajna oneHUBaAHUA Onucanue

Bremonaensl Bce 00s13aTeIbHbIE ycioBusd MOATOTOBKH
CTyACHTA K l'lpOMe)KyTO‘{HOi/i aTTeCTalMm, IIpEAYCMOTPCHHEBIC

IIpOrpaMMoOil  JUCLMILIUHBL. CryneHT  JE€MOHCTpPHUpPYET
COOTBETCTBME 3HAHWI, YMEHHWW, HaABBIKOB I[I0KAa3aTeJsIM,
OTinuHO NPUBEJICHHBIM B Ta0iMIax, ONEpUpyeT NPUOOPETEHHBIMU

3HAHUSIMH, YMCHHSIMH, HaBBIKAMHU, IPUMCHSCT UX B CUTYAIUIX
MOBBIIIEHHON CJ0XKHOCTU. [Ipr 3TOM MOTyT OBITH JOIMYIIEHbI
HE3HAYUTEIIbHBIC OINMOKM, HETOYHOCTH, 3aTPYTHEHHS IPU
MepeHoCce 3HaHUM U YMEHHI Ha HOBbIE, HECTAHIAPTHBIC 3aa4H.
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Xopomo

Boinonnensl Bce o0si3aTe/ibHbIE YCJIOBHMS  TOATOTOBKH
CTY/IeHTA K NMPOME:KYTOYHOI aTTecTalluM, [IPEyCMOTPEHHbIE
IpOrpaMMoil  JTUCLIMIIJIMHBIL. CTyneHT  JeMOHCTpUpYeT
COOTBETCTBUE 3HAHUM, YMEHHH, HAaBBIKOB IIOKa3aTessM,
NPUBEJCHHBIM B TaOJMLax, ONepUpyeT MNpUOOPETEHHBIMU
3HAaHUSAMH, YMEHUSMU, HaBbIKaMU. B To ke Bpems Mpu OTBETe
JIONYCKAeT HECYILIECTBEHHBIE MOTPEIIHOCTH, 3aJaYd PEIIAET C
HE/I0YeTaMHM, He BIUSIOMIMMU Ha OOIIMIA X0/ PEeLICHHUS.

Y 10BIIETBOPUTEITHHO

Brinmonnenslt Bce o0s3aTesbHbIE YCJOBHS MOATOTOBKH
CTYJEHTA K MPOMEKYTOYHON aTTecTalluu, IPEAYCMOTPEHHBIE
MPOTrPaMMOit JHUCHUILINHEL Crynent JIEMOHCTPHUPYET
COOTBETCTBME 3HAHWI, YMEHHWW, HABBIKOB I[OKAa3aTeJsIM,
MPUBEJICHHBIM B Ta0OIWIAX, OMNEPHPYET NPUOOPETCHHBIMU
3HAHUSIMHU, YMEHHUSAMHU, HaBbIkaMu. Ho TokaspiBaeT HerimyOoKue
3HAHUSA, TPU OTBETE HE JOIMYyCKaeT TPyObIX OMIMOOK WU
MIPOTUBOPEYHH, OJHAKO B (POPMYJIMPOBAHUN OTBETA OTCYTCTBYET
JOJKHAST CBSI3b MEXK]y aHAIIM30M, apTyMEHTAIlUEN U BBIBOJIAMM,
B PEIICHUM 3a7a4 MOTYT COJEPKaThCs rpyObie ommOku. Jljis
MOJTYYEHUsI TPABHWIIBHOTO OTBETa TPEOYIOTCS YTOUHSIOIIHE
BOIIPOCHI.

HeynosnerBopurensHO

He BbimosmHeHs! 00s13aTe/IbHBbIE  YCJAOBHSA  NOATOTOBKH
CTYIeHTA K NPOME:KYTOYHOM ATTeCTAIMH, [IPEyCMOTPECHHbIE
nporpammont pucuurneel, WMJIM  cTtyneHT nemMoHCTpupyer
HEINIOJIHOE  COOTBETCTBME  3HAHWM,  yMEHHUH,  HAaBBIKOB
NPUBEJCHHBIM B Ta0OnMLax, [JOIMYCKAalOTCAd 3HAYUTEIbHBIC
OLIMOKH, IPOSIBIISIETCS OTCYTCTBUE 3HAHUM, YMEHH, HABBIKOB 110
psAoy IOKa3zaTeleW, CTYIEHT MWCIBITHIBAECT 3HAYUTEIIbHBIC
3aTpyAHEHUS IIPYU ONIEPUPOBAHUY 3HAHUAMU U YMECHUSIMU.

3. OneHO4YHbBIE CpeACTBA

/1

HanmenoBanue
OLIEHOYHOTO
CpeacTBa

Kpatkas xapakTepucTHKa OLEHOYHOTO

IIpencrasnenue
OLICHOYHOTI'O CPEICTBA

cpeacTBa B ®OC

KonTponbhas
(camocTosATENBHAS
) pabota

(KP)

CpenctBo mpoBepKU YMEHHM MPUMEHSTh
MOJTyYEHHBIC 3HAHUA JUIS PEIICHUs 3a1a4
ONpENIEJICHHOr0 TUMA 10 TEeMEe WU
paszzneiny

KonTponbhbie
3aJlaHus
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2 | PacuerHo- CpencTtBo npoBepKHd yMEHMH NpUMEHATh | KomIiuiekr —3agaHuii
rpaduyeckas NOJlyYE€HHBbIE  3HAHMS 1O  3apaHee | JUIs BBITIOJTHEHUS

pabota ONPEEICHHONM METOAUKE JUIsl PELICHUs | pacyeTHO-
(P'P) 3alad WM 3QJaHAM 10 MOAYJII WK | rpadudeckoi paboThl
JUCLUILINHE B LIEJIOM.

CpCI[CTBO KOHTPOJIsA, OPraHU30BaHHOC KaK
crienuajibHasa 6ece21a negarorudyeCcKkoro

pa60THI/IKa C O6y‘{aIOH_[I/IMC$I Ha TCMBI,

VYerHbI onpoc Bonpocsl no

CBSI3aHHBIE C U3y4YaeMOW TUCLMIUIMHOMN, U
cobecenoBaHue, TeMaM/pazJieram
3 paccuMTaHHOE€ Ha BBISICHEHHE o0BeMa
(YO) . JACIIATUTHHBI
3HAHUI obyyarormerocs o
oTpeieIeHHOMY pa3fielly, TeMe, mpodaeme
H T.II.
Cucrema CTaHIAPTH3UPOBAHHBIX 3aIaHHM,
Tecr MMO3BOJIAIOLIAS
4 (T) AaBTOMATH3UPOB Bapuant Tecra

aTh MIPOLEAYPY U3MEPEHUS YPOBHS 3HAHUN

Y YMEHUN 00y4aromerocs.

5 | Dk3amenannonusl | CpefCcTBO TPOBEPKH 3HAHUUM, YMEHH, | DK3aMEHAI[HOHHBIC

e OuieTsl HaBBIKOB. MOKET BKIIIOYAaTh KOMIUIEKC | OMJIETHI

(OB) TEOPETUUECKHUX B?HpOCOB, 3ajad,
MPAKTUYECKHUX 3aJJaHUH.

3.1. Tekymuii KOHTPOJIb

OrneHoYHbIE CPENICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 3a7jaHus B popMe OJaHKOBOTO TECTUPOBAHMS JUIsl KOHTPOJISI OCBOEHHUSI OOYUYAIOLIMMHUCS Pa3/ieioB
JUCUUIIINHEL, pueM PI'P.

Conep:xanue pacueTHO-TpaduIecKux pador.

PacuyerHo-rpadguyeckas padora Nel mo nudppepeHunajbHOMY HCUHCICHUI0O (PYHKIHI OJHOH
nepeMeHHOol

Kpatkoe copepxxanue 1 3Tanbl pacdeTHO-TpapuuecKoi padoThlI:
[Tpenen uncioBoi NOCIEIO0BATENBHOCTH, Npeien (yHKIHH.
HccnenoBanue pyHKIMU HA HEPEPBHIBHOCTb.

Beruuciienue npou3BoAHBIX (GYHKLUH.

HccnenoBanue GyHKINH, TIOCTPOCHHUE TPa(HUKOB.

PacuerHo-rpadpuyeckas padora Ne 2 no GyHKIUAM HECKOJIbKHUX MepeMeHHbIX.

Kpatkoe conepkanue pacueTHO-rpauieckoil paboThl:
@DyHKIHMN HECKOJIBKUX NEPEMEHHBIX. YacTHbIE IPON3BOAHbBIE. [[pOM3BOAHBIE OT CIIOKHBIX
¢ynkuuii. [Ipon3BoaHas IO HANIPABICHHUIO U TPAUEHT. DKCTPEMYM (DYHKIMH JIBYX ITEPEMEHHBIX.

Pacuerno-rpaduyeckasi pabora Ne 3 o MHTErpajJIbHOMY HCUYMCIECHUIO.

Kpatkoe coneprkanue u 3Tansl pacyeTHO-Trpaduueckoil paboThl:
Ilepgviti sman:
MeTtoabl uHTErpUpOBaHus. Beluncienrue HeonpeaeaeHHbIX UHTErPajoB.
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Bmopoii sman:

[TpunoxkeHus onpeaeeHHbIX HHTETpaioB. MccnenoBanne cXoAMMOCTH HECOOCTBEHHBIX
MHTErPaJIOB.

KomiuiekT 3aganmii
AJIs1 BBINIOJIHEHH pacueTHO-Tpaduyeckux padort (PI'P)
0o qucruiuiniae « MlateMaTH4ecCKUd aHAJIN3»

Teopus npeaeson u nuddepennupoBanue GyHKIUN OTHOH NepeMeHHOM

1. Haiitu ipeaensr:

28n)° g(1+n)’
|I.I;n( ) [ )2 IimJn+2 m
nEE (1+n)2(2n) neE {/n+5+n

n
12n2+ [ 2

I_ 3 - an @10 pn+l
Img .
o 4 2 _ 1 ?
- 211"3—r1J limn (\/n +1 n] N gy @
, ,
. 2x2 +11x +15 A
lim lim_",
XEIEB X +3 i x@0 Sin- 3X .
lim 2" B5™ lim Sin 3x lim (1 @3x)™"
nem 3M2 4 5" X201 7] ¢ X+0

70, x 0 20
g .
y=ginx, Bl<x<0

x 20
2. Uccnenosats Ha HCIIPEPBIBHOCTDb U BBIINIOJIHUTDH YCPTCIK: 4

3. Haiiti mpousBoHy10 hyHKIMH:

B 2(3x3 +4x% @ x a

y 151+ X y = Inarcsin dme.
0 - 3t2 +1
7 3
. Bt
y:arctg By =sing _ 4t
V2
i3
y= CoSX__ y = arctg? —,1—+sinln2x

X+2
y = arctg’ In—V&



X3

sin (x @12y )+— = 7X
y

.
()

x = el cost, Y = €' cost
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4. CocTaBuTh ypaBHEHHS KacaTeJIbHOM M HOpMalld K JaHHOM KpUBOM B TOuke ¢ aOcuuccoi

y=x2 +8/x-32, x, =4 .
f(x)=x+"_
5. IIpoBeCTH IIOJIHOE MCCIIEN0BAHUE U TOCTPOUTH Ipaduk X*

DYHKIMH HECKOJbKHUX MepeMeHHbIX

X2 + 3y2
7=
1. HaiiTi 9acTHbIC IPOU3BOIHBIC BTOPOTO MOPSIKA, YOSIUTBCS, 9To 23y — 2% Xy
y2
2. Haittu rpamment dyaxman 2= F (%4 Y) prouke Mo (X, Yo) ; Jx M, (4.6)
— 2 2
3. Uccrenosats Ha skeTpeMyM dynkuuio 2= X BX+Y* +2y,
HHTerpupoBanue
BLIYMCIMTD HEONpe/IeJeHHbIe HHTErpasibl
dx
X +1)e*dx
20x+/x  @xB2dx (x+1) gxcos3xdx ~ @e* cosxdx,
x+18 + in® x
dx dx dx x+1 S
> . -
? , dx ) dx
@ mex+18, x+bers, (KOO T, Py

7

Boruncianrtno Oonpeac/JICcHHbIC HHTErPaJibl

B L odx 1 € dx
3sin® x cos xdx — X 211)e*dx | ———
0 ) ov1+3x 0 (x ) ) X7 +1InX
6 dx 2 1+ %2 24 dx L X2+ 2X
—— dx A, dx
11+ 4/3x@ 2, @ arctgx 1 (3x+5) ) o x *1
J3 X3 2 B.6 1 dX
0 ———dx VAR x2d  A3sin2xcosxdx | ——
oY1+ x2 0 * ) V1+3X

1 & dx

[](x EL)e*dx

0

- =1

25



X7 +1Inx

Heco0cTBeHHbIC HHTErpaJibl

1. Ykaxure, kKakoil U3 HECOOCTBEHHBIX HHTETPATIOB SBJISCTCS CXOISAIIAMCS

\/xdx, x23dx, \/»édx
1 1 1 .
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2 dx

2. BBIYHCIINTH HHTETPaAJ, YCTAHOBHUTH €r0 CXOJAUMOCTD HIIH PACXOJIAMOCTD i+ X

In xdx
3. BLI‘-II/ICJ'II/ITB I/IHTeraJI, YCTaHOBI/ITB €ro CXOONUMOCTh HUJIN paCXO,Z[I/IMOCTB 1

a dx
i

4. BBIYUCITUTh HECOOCTBCHHBIM UHTETpaIT © Jx , YCTAaHOBHTD €r0 CXOJUMOCTD WJIH
PacxoauMOCTb.

1 dx
it
5. BerauciuTth HeCOOCTBEHHBIN MHTETpal B1" | YCTAHOBUTH €0 CXOJAUMOCTh HITH
paCXO)II/IMOCTB.

KpaTHbie uHTErpajibl

1. I3MeHuTh NOpsIIOK UHTETPUPOBAHUS B IBOWHOM MHTErpaje

2 61X 1 20y
Rldx [ f (x, y)dy Pldy [ f(x y)dx
a. o 2x , b. o y
T1(10 @ x2 @ y? )y, D={(xy) 1@x@2  0Ry&HZ}

2. Beruucnuts (D)

3. Brryucaure

[12x2y2 +16x3y3]dxdy;

D
D:x=1,y=x2 y=B/x
4. BEIYACIUTE

(x? +y)dxdy,

(B) D — MHOXeCTBO TOUYEK IIIOCKOCTH, OTPAHUYEHHOE JIUHUSIMU

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

5. Haiftu momaab Gurypbl, orpaHU4eHHON TaHHBIMU JTUHUSAMUA
y=3x, y=4e*, y=3 y=4

. . — 2 —
6. HaiiTi momans Gurypsl, orpanmdeHHoi muausamu Y = X, Y = Zx +2

8. Haiiti 06beM Tenia, modydeHHoro BpareHueM Bokpyr ocu OY (urypsl, orpanudenHoit



y=x3, y=1, x=0

JIMHUAMHAN

9. Haiitu 06beM Tesia, Hody4eHHOro BpareHueM Bokpyr ock OX durypsl, orpanndeHHoi

— y2 2 —
JIMHUAMH y=X, y—X.
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KonTpoJsbHbie padoTsl (IpUMeEpHI)

BapuaHT

1. HHoctpouts rpadux: Y = 3c0s 2x
2. Haiitu npenensr:

2
lim (5@n) +(5+n)2 1Rlcos 2x X AXAXE2
nEg (5 n)z (5_'_6 lim 2 lim >
XE0 : e X ZX + X[
1) : ‘ 2) e”* [l 3) xe2 2 2
1
Im\/xzxﬂ i A1+ XC0S2X [ 2
Al imj— .
4) @ In(xm) 5) 0 5 1+ X COS X 6) Q(XI X2X+1)
akIx, x@0
y=@x2,0x<2
3, X>2
3. HccnenoBath Ha HENPEPHIBHOCTD U BBITIOHUTD YEPTEK:
Bapuant
1. Haiitu npou3BOAHYIO Yx:
y = arctg® Inﬁ’& B (\/x_)
a) X+ 2 6 ) °
X3
sin (x @2y )+— = 7x t
B) y r) X =eBlcost, Y =e€ cost
k| 1
I, B arcigx ?
2. Haiitu 1
f(x)=x*+
3. [IpoBecTr MOTHOE UCCIIEAOBAHUE U TIOCTPOUTH TPaPHK X
Bapuanr.
fu
Nel. BoraucnuTh mMpoOU3BOIHYIO IO HAIIPABIEHUIO Y HATU MOJYJIb BEKTOpA rpaiueHTa JIIs
b'e
u=2xy+ Jy+ 2
byHKIIH B TOUKE A(6;9:1) B HAIIPaBJICHUHU, COCTABJIAIOIIEM C OCSIMU

3 6
cosPl = _, cosP=_ @< _
KOOp,Z[I/IHaT yFJIBI 7 7 2 .

No2. UccnenoBaTh Ha SKCTpeMyM (DYHKITHIO

29



z=xy(1E@4x? @4y) A5
N3, Z=In(yBx*)  x=7Vsint,

Bapuant
Bvoiuucnumoe:

16
dx

1, o VX B2,

dz

y= COSt. Haitru dt |

2
fl(2x +1 J2In xdx
2.1 :
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sin® 3x 2x A1

3x2 04 | — it
3 sz +4de. 4, 0032 3x dX. 5. 4 41 2x @%

1. BbIUHUCTUTH UHTETPATIBI:
+@

xe™ -

nx

S

+28 dx
I

=1

1 dx . i

I/I306pa3I/ITL 00J1acTh MHTET pUpOBaHUA U U3MCHUTH MOPAJOK UHTCTPUPOBAHHA B ITOBTOPHOM

HHTErpasie
0 2502
il f(x; y)dy.
0

Bbruncnuth miomans (QUrypbl, OrpaHMYEHHON JIMHUSMU

y=20x% y=X
BapuaHT 3a1aHMii TPEHHPOBOYHOI0 TECTA.
3apaumn
y = arcctg¥x dy @2
1 yacTh 1. y=sininx, ylyI 2.X 1 3.

y =32 +xe', x 72, 1x=0,1, [1y@?

4. HaiiT IpOn3BOHYIO Ye:

y= s/sin4 xas
a) X 6) y = Xarctg7x

ev + X = €0S 3X

B) X r) x=cost+sint, Y =sint@tcost

2
5. VcerenoBath Ha SKCTpeMyM | (x) = (x@3)" (x @8]

e
y=—
6. HaiiT mHTEpBaJIbl MOHOTOHHOCTH X.
X3
f X = — 16X 10
7. Haiitu HanOonbIiee, HaMMEHbIIee 3HaUeHNEe (PYHKINH ( ) 3 Ha OTpE3Ke 251
X=_
f (x) = 3arccos x* 5
8. IlocTpouTs KacatenabHyI0 K rpaduky GyHKIUH B TOUKE .
2 4acTh 9. Haiitu npenensi:
im (3+n)* B2+ ]2 2 ;
lim(3+n) A(2+n tg2x X? +2x @3 lim tg5x
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1) "™ (2+ n)’ B(L @

lim lim ® 193X
2) xz0 @ 2 2] 3) xBE3 ¥ 3+ 5x 2+ 6X 4) r2 )

3 yacTb
70, X
.
y =gsinx, <x<0
X B0
10. MccnenoBaTh Ha HEMPEPHIBHOCTH U BBITIOJHUTD YEPTEK: '
3

X

11. IlpoBecTu NOIHOE UCCIIEAOBAHKUE U TOCTPOUTH rpaduK x> @4 .

Kpurtepun ouenkm:
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- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM OH PEryJIAPHO B TCUCHHUC CCMECTPA MPCACTABIIAI
p€miCHusd 3aaa4, BBIIMOJIHHWII IIOJHOCTBIO BCC 3aJaHMd W HX 3allUTUJI, OTBCTHB Ha BOIIPOCHI
mpernoaaBaTeiIA,

- ONCHKa «HE 3a4YTCHO» BBICTABIIKCTCA CTYACHTY, C€CJIM OH HEPCTYJSIpHO B TCUCHHC CCMECTpa
MPpEACTaBIAl PCHIICHUA 3aJia4d, BBIIIOJIHHWII 3alaHUA HE IMOJHOCTBIO WA BOO6HI€ HC NOpCACTABIIAI
pa6OTbI Ha IPOBCPKY, MOOIMYCKAaCT CYHICCTBCHHBIC HCETOYHOCTH B OTBCTAX HA BOIIPOCHI
npenoaaBaTeiiA.

JUis mpoBeZeHUsT TEKYILEro KOHTPOJS 3HAHHWH CTyJIEHTOB B JMUCTAaHLMOHHOM (opmare B
pa3paboTaHHbIX Kadeapoi «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXKYTOUYHbIE (IPOOHbIE)
TECTBI.

3.2. IIpomeskyTOUYHAA aTTECTALMSA

[TpomexyTouHas aTTecTalus - (3K3aMeH) MPOBOJUTCS 110 OuUeTaM B yCTHOU opMe.
Bpewmst a1 HOArOTOBKM OTBETA HA BONPOCHI HEe Ooiiee 45 MUH.

buner BxitoyaeT TeOpeTUUECKU BOIIPOC U 3a/1a4H.

KommiekThl 3K3aMeHalMOHHBIX OMJIETOB XpaHsATcs Ha Kadeape «MaTeMaTHKay.
TunoBble BApUAHTHI OWJIETOB NPUJIATAIOTCS.

KommiekT Bonpocos

o quciuiuiniae « VMlateMaTH4eCKUd aHAJIN3»

JAu¢depennnaibHoe HcHUCTeHNe PYHKIUI OJHOM NepeMeHHOI

IlonsATHe nepeMeHHON BEJIMYUHBI U 00JIACTH €€ U3MEHEHUS.

NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccu(uKaus QyHKIUi.

OmnpeneneHye ¥ TUIBI YUCIOBOU MOCIIE0BATEIILHOCTH.

[Ipenen YUCJIOBOU ITOCJIEI0BATEIbHOCTH. Apudmernueckue onepannuu HaJ

M0CJIeI0BATEIbHOCTSIMH.

5. VYcnoBus cyniecTBOBaHMSI KOHEYHOTO Mpeielia YNCI0BOH MmocieoBaTebHoCTH (Teopembl Kot
u Beiiepmrpacca).

6. Bropoii 3aMeuaTebHBIN Mpeet.

7. llpenen pynkuuu. Onpenenenus. ['eomerprueckas HHTEpIpETALUs OHATHSA MTpeiena PyHKIUH.

CBoiicTBa NMpeesos.

beckoneuHo maisle, 0eCKOHEYHO O0JIbIINE (YHKIINU.

9. [IlepBblif 3aMeUaTeIIbHBIN MPECIT.

10. BeckoHe4HO MaJible BEIMYUHBL. DKBUBAJIEHTHbIE OECKOHEYHO Majble U UX MCIIOJIb30BAaHHE TPU
BBIUMCIICHUHM ITpeesioB. Tabauia SKBUBAJIEHTHBIX OECKOHEYHO MAaJIbIX.

11. HempepbslBHOCTh (YHKIMM B TOYKE M Ha MpoMexyTke. OIHOCTOPOHHUE TPEIEIbI.
Knaccudukanus Touek paspsiBa rpaduka.

12. CgoiicTBa (pyHKIMIA, HEMPEPHIBHBIX Ha O0Tpe3ke (TeopeMsl Beliepmpacca, bonbiiano — Komm).

13. IIpousBoanas. ['eomeTpuueckuii U Gpu3ndecKuii CMBICT Tpou3BoAHON. KacaTenbHas u HOpMalb
K IUIOCKOM KPUBOM.

14. TaGnuia mpou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

15. CBs3p MeX/ly CyIIECTBOBAHUEM MPOU3BOAHOMN (YHKIIMU B TOUKE U HETIPEPHIBHOCTHIO (DYHKLIUU
B TOM K€ TOYKE.

16. IIpousBoaHas cyMMbl, IPOU3BEACHMS, YaCTHOTO. [Ipon3BoiHas c10kxHOM 1 00paTHOH QyHKIMH.

17. TlpousBoaHas mapaMeTPUIECKU 3aJaHHON (DyHKITHH.

el N S

o
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18.
19.
20.
21.
22.

23.
24.

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

o~ wnNE

© N

RBRoOoo~NO~wNE

15.
16.
17.

0.
1.
12.
13.
14.

[TpousBoaHas pyHKUINH, 3aJaHHON HESBHO.

JudbdepennmpoBanre CI0KHON OKa3aTeIbHON (YHKIIUH.

Huddeperuupyemocts. Auddepenunan. ['eomerpuueckuii cmbica auddepennnana.
[IpousBoaHbie U AU PepeHInanbl BRICIINX MOPSIKOB.

OcnoBHbIe Teopembl auddepernnansaoro ucuncinenus (reopema depma, teopema Pois,
Teopema Jlarpamxa, Teopema Komn).

[IpaBuito Jlonurans.

Mmuorouien Tetinopa u ero cBotictBa. ®opmyia Teitnopa. Octatounsiii wieH popmyiasl Teimopa
B (hopme Jlarpamxka u Ileano.

AcuMnToThI rpaduka QyHKITUH.

DxctpemyM. Heobxoaumoe ycioBue 3KkcTpeMyma.

JlocTaTouHbIE YCIOBUS KCTPEMYyMa.

JloctaTouHOE yclIOBUE BO3pacTaHus (YObIBaHMUs) QYHKITHH.

Haubonbiiee n HanMeHblee 3HaueHUs (YHKIIUU HAa OTPE3KeE.

BBITTyKJI0CTh, BOTHYTOCTb, TOUKA Tieperuoda. JlocTaTouHoe yclioBre BOTHYTOCTH (BBITYKIIOCTH).
Heobxonumoe ycnoBue Touku neperuda. Jloctatounoe yciaoBue rneperuoa.

OOm1ast cxema MOCTPOCHUS M UCCIIeI0BaHUs rpaduka GyHKIHH.

DOYHKIHMH HECKOJbKHUX MepeMeHHbIX

OmnpezneneHue 1 reOMETPUUECKUI CMbICT (QYHKLIUH IBYX MEPEMEHHBIX.

JIuHuM ypoBHS (QYHKLUH IBYX MEPEMEHHBIX.

YacTtHble Mpon3BoIHbIE (YHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUI CMBICI
@DyHKIUN HECKOJIBKUX NEPEMEHHBIX, OHATHE MoJHOTo Auddepennunana.
JuddepenurpoBanue CI0KHBIX QYHKIHI HECKOIBKUX TEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMelaHHbIe
npousBoaHbie. Teopema IlIBapiia.

[Tpou3sBoHas PyHKIIMN HECKOJIBKUX NTEPEMEHHBIX 110 HAIIPABJICHHUIO.

[IpousBoHas O HAPaBIEHUIO U TPAJAUEHT CKaJISPHOTO MOJIS.

OKeTpeMyM (PyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

. Heobxonumoe u goctaTouHOE yCIOBUS SKCTpeMyMa (PYHKIIMU JBYX NEPEMEHHBIX.

HNuTerpajibHOe HCYUCTIEHUE

[TepBo0OOpa3Has, HeonpeaeneHHBINH HHTeTpall. Ta0IHIa OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEONPEIEICHHOM UHTETpase.
WHTerpupoBaHre ¢ MOMOIIBIO MOABEACHUS TTOT 3HAK nuddepeHImana.

HuTerpupoBanue pallioHAIbHBIX APOOEH.

WNHTerpupoBanue no 4acTaM U 3aMeHa IEPEMEHHON B ONPEEIIEHHOM HHTErpase.
HuTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKIIMIH, OCHOBHBIE IIPUEMBL.

WuTerpupoBanue npparioHAIBHBIX (PYHKIUH.

YHuBepcanbHas TPUrOHOMETPUYECKas MOACTAaHOBKA.

OmnpeneneHHblil MHTErpai u ero cBoiicrea. @opmyna Herorona — JleitbHuna.

[TpunoskeHus onpeaeNeHHOro0 HHTErpaia K pelieHni0 FTeOMETPHUUECKUX 1 (PU3NIECKUX 3a1ad.
Brruncnenue miomazeil ¢ noMOIIbIO ONPEAEIECHHOI0 HHTETpaa.

Brraucnenue miomaay u JUIMHB KPUBOH, 3aJaHHON YpaBHEHUSAMU B ITapaMeTpUIecKoi Gopme.
Brruncnenue miom@aan KpUBOJIMHENHOTO CEKTOPa B MOJISIPHBIX KOOPAUHATAX.

Boluncnenue 1utomaneil B OPSIMOYTOJIBHBIX M MOJSPHBIX KOOPAMHATaX C  IOMOIIBIO
OIIPEAEIEHHOTO NHTETpaa.

Boruncnenue 1IMHBL AYTH ¢ TOMOIIBIO ONPEIEICHHOI0 HHTErpaa.

Brriuncnenue AvMHbI 1yTy KpUBOM, 3aJaHHOM MapaMeTpUUECKU.

Brruncnenue o6bema Tesa BpalleHus ¢ IOMOIIBIO ONPeIeJICHHOI0 HHTerpaa.
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18. Brruncnienue miomaay NOBEPXHOCTH Tejla BPAICHHUS.

19. HecoOcTBEeHHBIEC HHTETPAIIBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOJMMOCTH U PaCXOJAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOCTBEHHBIC MHTETPANIBI OT Pa3phIBHBIX (DYHKITHIA.

TunoBbie BapuaHThI OWJIETOB
0o quciuIiuinae «MareMaTHYeCKHA aHAJIN3»

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJAEHUE BBICHIEI'O ObPA3OBAHUA
«MOCKOBCKHUHA NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «MartemaTuka»

HuciuminHa  «MaTeMaTHdeCKU aHAJIU3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeoNpeAeIeHHBIH HHTErpall. Tabauiia OCHOBHBIX HHTETPAJIOB.

i dx
2. BBIYHCINTD HEONPE/ICICHHBI HHTerpan v D EX ++/5Bx

3. Haittu rpanuent pynkmun = YV prouxe Mo(14).

4. VYkaxure, KaKOW 13 HECOOCTBEHHBIX HHTETPATIOB SBJISETCS CXOSAIIAMCS
xdx, pxBdx, phox®dx
1 1

1

5. Haiiaure skcTpeMyMbl U TOUKH Heperu6a Qynkiuu Y = (x Al)e™.

YTBepkaeHo Ha 3aceqannu kadeapsl MaTemMaTHku « 03» 05 2024 r., mporokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacuipepa / /

MMWHHCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHIMS POCCUIMCKON ®EIEPALIUA
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YYPEXAEHUE BBICIHIEI'O OBPA3OBAHUMA
«MOCKOBCKHUI MOJIMTEXHUYECKNII YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)

@akynbTeT 0a30BBIX KOMIIETCHIIUH, kapenpa «MaremaTuka»
O6pazoBatenpHas nporpamma 15.03.03 «IIpuknagHas MexaHUKa»
Kypc 1, cemectp 2

IK3aMeHALMOHHBIN Omiaer Ne 1

1. HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO THIA. [IOHATHS CXOIUMOCTH B PaCXOAUMOCTH
HECOOCTBEHHOT'O MHTETpaa.
2. Hai TH TIPOU3BOTHYIO
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GyHKIMY, 3aJaHHOW NTapaMeTPUUECKH

X = ,
1+83

2t?

y=1+t3 .
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Z=x2AX+Yy?+2y
.6
73sin? x cos xdx
4. BplMHUCIUTH ONPENCICHHBIN HHTETpaT 0

3. HccrmenoBarh Ha SKCTpeMyM (YHKITHIO

5. Haiitu 06beM Tena, Hody4eHHOro BpareHueM Bokpyr oc OX durypsl, orpanudeHHOI

JIMHASIMUA y=X3’ y=1 x=0,

YTBepkaeHo Ha 3aceqannu Kadeapel MateMaThku « 03» 05 2024 r., mporokoin Ne 10

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

I[J'ISI MMPpOBCACHUS TPOMCEIKYTOUYHOTO KOHTPOJIA 3HAHUU CTYACHTOB B IUCTAHIITUOHHOM Q)opMaTe

B pazpaboTaHHbIX Kadenpoil «MaremaTHKa) OHJIaH-Kypcax UMEIOTCSI UTOTOBBIE TECTHI.
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