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1.  Hexau, 3aga4uu ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHUs 10
AUCIHHUIINHE

K oCHOBHBIM 1I€15IM OCBOCHMSI IUCHUIUIMHBI  «MaTreMaTU4eCKUil aHalu3» CIEAYyeT
OTHECTH:

- BOCIIUTaHHUE Y CTYJICHTOB OOIIEeH MaTeMaTHUYECKOU KYJIbTYPHI;

- mpuoOpeTeHue CTyACHTaMH LIMPOKOrO Kpyra MaTeMaTHYECKUX 3HAHUM, YMEHUU U
HaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHBHOMY W JEAYKTHUBHOMY MBIIIJICHUIO
Hapsly ¢ pa3BUTUEM MaTEMAaTHYE€CKON MHTYULINH;

- YMEHHE CTyJCHTaMH pa3BUBATh HABBIKM CAMOCTOSTEIBLHOTO H3Y4YEHHUS Y4eOHOU U
Hay4HOU JIMTEPATYPBI, COAECPAKAIICH MaTeMaTUUECKUE CBEICHUS U PE3YJbTAThI;

- MOATOTOBKY CTYJICHTOB K JEATCIBHOCTH B COOTBETCTBUU C KBaTHM(PUKAITUMOHHON
XapaKTepUCTHKON OakalaBpa MO HampaBlIeHUIO, B TOM 4Hcle (opMupoBaHUE YMEHUU
UCIIOJIb30BaTh OCBOCHHBIC MATEMATHYECKHE METO/IBI B MPOPECCHOHAITBHOMN JIeATeIHHOCTH.

- TIOATOTOBKY BBICOKOKBANU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSIX
U(poBOH TYpOYJICHTHOCTH M BBICOKHX TEXHOJIOTHYECKHUX PHUCKOB COBPEMEHHOH ITM(MPOBOK
SKOHOMHMKH.

K ocHOBHBIM 3amauaM OCBOCHHS AUCHMUIUIMHBI «MaTeMaTUYEeCKUi aHAIU3» CIEAYET
OTHECTH:

- OCBOGHHE CTYJICHTAMH OCHOBHBIX IIOHSATHH, METOAOB, (DOPMHUPYIONIMX OOIIyIO
MaTeMaTUYECKYIO MOJIMOTOBKY, HEOOXOIUMYIO JJIsl YCIIEUTHOTO PEIIeHUs] MPUKIIATHBIX 3a7a4;

- (hopmupoBaHKEe y CTy/IeHTa TpeOyemMoro Habopa KOMIETCHIIHA, COOTBETCTBYIOIUX €TI0
HAIPABIIEHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne mno jucuuiuinHe «MaremMaTHUeCcKUi aHanM3)» HalpaBleHO Ha (QOpMUpPOBaHUE
y oOy4Jarommxcs ciaeayommux kommnereHuuidi B coorserctBun ¢ ®I'OC 27.03.04 «YnpaBneHue B
TEXHUYECKUX CHUCTEMax», YTBEpkAEHHBIM NpukazoM MunoOpHayku Poccum ot 31.07.2020 N
871:

Kon u HammeHoBaHue Nuaukatopsl 10cTHKEHHUSA
KOMIIETCHIIUH KOMIICTCHIIUH
OIIK-1. CnocoGeH aHaIM3UpOBATh 3a/1a4H NOIIK -1.4. 3naeT npuHIMNMAIbHbIE
Ipo(eCCUOHATILHOM EATEIbHOCTU Ha OCHOBE | OCOOCHHOCTH MOJIEJIMPOBAHUS
MI0JIO)KEHUH, 3aKOHOB M METOJIOB B 00J1acTH MaTeMaTHYeCKUX, PU3NYECKUX U
€CTECTBEHHBIX HayK U MaTeMaTUKH XUMHUYECKUX MPOLIECCOB, IPEIHA3HAYCHHbIE
JUTSL KOHKPETHBIX TEXHOJIOTUYECKUX
IPOLIECCOB;

NOIIK-1.1. Vcrions3yeT OCHOBHBIE 3aKOHBI
JUCLUIUIMH NWH)XEHEPHO-MEXaHUUECKOT O
MOJTYJISI;

NOIIK -1.2. Mcnionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUUIUINH, TpaBUIIa
IIOCTPOEHHUSI TEXHUUECKUX CXEM U UEPTEKEN;
HMOIIK -1.3. Bnageer 0CHOBHBIMH METOIaMH
TEXHUKO-3KOHOMHUYECKOT0O aHAIN3a,
HaBbIKaMU COCTaBJIEHMS pabOYMX MIPOEKTOB B
COCTaBE TBOPUYECKON KOMAH/IbI.




OIIK-2. Cnioco6en popmynupoBaTh 3a1a4u NOIIK -2.2. YMeeT OpueHTUPOBATHCS B
npodecCHOHAIbHON AATEILHOCTH Ha OCHOBE | OCHOBHBIX 33/1a4aX aBTOMATH3AINH;

3HaHUH, TPOPWILHBIX pa3aAeoB BBIOMPATH MPOTrPaMMHOE 0OECTIEYeHUE /ISt
MaTeMaTU4YeCKUX M eCTeCTBEHHOHAYYHBIX pelIeHus] KOHKPETHBIX 3a/1a4 aBTOMATH3aINY;
JTUCUUIUIAH (MOJTyJIeil) IPUMEHSATh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX TUCIUIUIMH U METOJIbI
MaTeMaTH4decKkoro 15 ananmsa s
TEOPETHYECKOTO MOJICTUPOBAHUS
TEXHUYECKUX CUCTEM U 00pabOTKU
PE3yIBTATOB DKCIIEPUMEHTATBHBIX
HCCIICJIOBAHUI;

HOIIK -2.3. Baageet HaBBIKaMU
MCIOJIb30BaHUSI KOMITBIOTEPOB KaK
9JIEMEHTOB CUCTEMBI aBTOMATH3allHH,
COBPEMEHHBIMH METOJIaMHA MAaTEMATHIECKOTO
aHaIM3a U MOJICIIMPOBAHUS, YTOOBI

3¢ (HEeKTHBHO pemaTh CIOKHBIC HAYYHBIE H
TEXHUYECKHE MPOOJIEMBI YIIPaBICHUS

2. MecTo ITUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JlucuunianHa OTHOCUTCS K oOsi3arensHOM yactu Onoka bl: Mopyne «Maremarnueckue u
€CTECTBEHHO-HAYYHBIC TUCIUTUINHBD).
JucnunianHa Ga3upyeTcs Ha CIeAyIoIeH, NPOHIeHHON TUCIUIUTNHE:
- TMHEeWHas anreopa.
Juctuummna «MaTeMaTn4ecKuid aHaIn3y JOTHYECKH CBS3aHa C MOCIIe Iy FOIUMH AUCITUTUINHAMM:
- husuka;
- TeOpeTHYecKast MEXaHUKa;
- QIIEKTPOTEXHUKA U IJEKTPOHUKA;
- COTIPOTHUBIJICHNE MAaTEPUAIIOB;
- BKOHOMHKA 1 OpraHu3alus POU3BO/ICTBA;
- MOJICIMPOBAaHUE CBOICTB MaTEPHAIIOB U TEXHOJIOTHYECKUX MPOIIECCOB;
- uuppoBOE MaTepUaOBEICHHE.

3. CTpykrypa u colepkaHue JUCHUIINHBI

OO0mias TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 4 3aUeTHbIE eUHUIIBI -144 gaca.

6.2. 3.1. Buabl yueOHO# padoThI U TPYA0EMKOCTH
n/n Buna yueOHoii padoThl Koauuecrso Cemectp 2
Ay p 4acoB P
AyaAuTOpPHBIE 3aHATHH 72 72

B ToM umucie:

Jlexnu 18 18

CemuHapcKue/mpakTHYECKUe 3aHATHS 54 54




JlaGopaTopHbIe 3aHATHS - -

CamocrosiTeibHast padora 72 72

HpOMe)KyTO'lHaﬂ aTrrecranusa

3K3aMEH D C)

Hroro 144 144

3.2. TemMaTuueckri IJIAH U3YYeHUS U CHUTIHHBI

Pazmemnén B npuiiokenuu 1 k pabodeii mporpamme.

3.3. Coaepxanue pa3aejoB JTUCUUILIMHBI

BBeaenue

HpeI[MeT, 3ala4i U COACPKaHNUC NUCHUITINHBI. OCHOBHBIE 3TAIIbI Pa3sBUTHUA AUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B ITIOAT'OTOBKE 6aKanaBpa, CBAA3b C APYI'UMU JUCHUIIIIMHAMU.

Pazpnen 1. IndpepenuunanbHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnosas nocienoBaTesbHOCTb. [Ipenen ynciioBoi nocaea0BaTenbHOCTH U €r0
cBoiictBa. @ynkuus. [locrpoenue rpadpukoB Gpynkuuii. [Ipenen ¢pynkuun. OCHOBHBIE TEOPEMBI O
npeznenax Gynkuun. [lepssiit u BTropoii 3ameuarenbHble npezesnbl. CpaBHEHHE OECKOHEYHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETUYMH. DKBUBAICHTHBIE OECKOHEYHO MAaJIble BEIMYHHEI.

Tema 2. HenpepbIBHOCTh QYHKLIUI B TOUKE M HA IPOMEXKYTKE, TOUKU pa3pbiBa GYHKINH,
uX Kiaccupukanus. ACUMOTOTHI rpaduka GYHKIMH, UX KiIacCu(UKaIMs.

Tema 3. [IpousBoanas pynkuuu. ['eomerpuueckuit U Gpu3NYECKUl CMBICT MPOU3BOTHOM.
[TpaBuna auddepenunpoBanus u GopMyIIbl BHIYUCICHHS TPOU3BOAHBIX. TabauIia mpou3BOIHBIX
OCHOBHBIX DJIEMEHTapHbIX (yHKIU. BpluncieHne NpoU3BOAHBIX (QYHKLUUH, 3aJaHHBIX
Pa3IUYHBIM 00pa30oM.

Huddepenunan. [Iponssoansie u auddepeHnnansl BEICHINX NOpAaKoB. [IpubmmkeHHbIe
BBIYHCIICHHSI C TIOMOIIBIO U PepeHIanos.

Tema 4. IlpaBmwio Jlonutana. ®opmyna Telinopa. PackpsiTue HeonpeneneHHOCTEN
paznu4HOro Tumna. Pa3noxeHue OCHOBHBIX 3JIEMEHTapHbIX (QyHkuuid no ¢opmyne Teinopa.
[TpubnnkeHHble BEIYUCIEHHS ¢ TOMOILIbI0 hopmyibl Teitiopa.

Tema 5. OcHoBHbIE TeopeMbl aUDPEpPEHITNATBHOTO HUCYHCICHUs. MOHOTOHHOCTH
¢byHKuuu, 3kcTpeMyMbl HeoOXoauMble M JTIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJbHOTO
skcTpemyMa. HccnenoBanue BbIMykiIocTH Tpaduka ¢yHkinuu. Toukn mnepernba rpaduxa
byHKIHN.

O6bmas cxema uccieqoBaHusl QyHKIMU U TocTpoeHus ee rpaduka. CBoiicTBa PpyHKUIMH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblIee 3Ha4eHus! YHKLIUU Ha OTpE3KeE.

Pa3nea 2. ludgdepenunanbHoe ucHucIeHne PYHKIMH HECKOJIBKHUX IepeMEeHHbIX

Tema 1. @yHKIMM HECKOJIBKUX MEPEMEHHBIX. JIMHUM M MMOBEPXHOCTH ypOBHs. YacTHbIe
npousBojHble. [lomubli auddepenman. [Tpou3BosiHbIE CIOXKHOM (DYHKIIMM HECKOJIbKUX
nepeMeHHbIX. YacTHble mpon3BoAHbIE U quddepeHIransl BeICINX nopsiakos. Teopema LlBapia.

Tema 2. [IpousBonHas no Hanpasnenuto. I'pannent. Kacarenbnas k kpusoid. KacarenbHas
IUIOCKOCTh M HOpMaJib K ToBepxHocTH. Dopmyina Teitnopa. DkcTpeMyM (QyHKIMU HECKOJIBKHUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS SKCTpEMyMa.
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Pa3znea 3. UnTerpajibHOe HCHHCIEHHE

Tema 1. IlepBooOpasnas. Teopema cyllecTBOBaHUS HEONPEAEICHHOIO HHTErpaa.
Heomnpenenenuslii nuuTErpan u ero ceoricrea. Tabauiia HHTETpajgoB OT OCHOBHBIX 3JI€MEHTAPHBIX
¢yHkuui. MeTo HemoCpPEeICTBEHHOTO HHTETPUPOBAHUSI.

Meroabl HMHTETPUPOBAHMS  C TOMOIIBIO 3aMEHBl IEPEMEHHOM, NOJBEICHHEM MOJ 3HakK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSM.

HuTerpupoBanue palioHaIbHBIX Ap0oOel, MHTETpUPOBaHHE HEKOTOPHIX BUIOB UPPALIMOHATIBHBIX
U TPUTOHOMETPHYECKUX (YHKIIUH.

Tema 2. 3agaun, npuBOASAIIME K MOHATUIO OMPEACICHHOTO UHTErpana. OnpeeneHHbI
WHTErpajl, €ro CBOMCTBA. YCIOBUS HMHTETPUPYEMOCTU. VHTErpan ¢ NEpEeMEHHBIM IPEAcIIoM
uHterpupoBanus. @opmyna Herotona — JleiiOHuia. 3ameHa MEpEeMEHHOW B OIPEACIICHHOM
UHTErpae.

[IpunokeHus OMpeNeIeHHOr0 HHTerpaja B TE€OMETPUHM U MEXaHHKe (BBIUUCICHUE
IUIOINAACH TUIOCKUX (UTYp, JUTMHBI KPUBOW, 0OHEMOB.

Tema 3. HecoOcTBeHHBIE HHTETpajibl MEPBOIO U BTOPOro poaa (Mo OecKOHEYHOMY
IPOMEXYTKY, OT HEOTPAaHUYEHHBIX QYHKIIMHA HA KOHEUHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBOAANIME K KPATHBIM UHTErpasiaM. [[BOMHOI U TPOMHON MHTErpalbl,
uX cBoMcCTBA. [IpaBuiia BEIYMCIIEHUST TBOWHBIX HHTETPAJIOB.

3.4. TemarTnka npakTHYeCKHUX 3aHATHI 110 AUCHUILINHE
«MaremMaTHYeCKUH aHATIU3»

Ne Tema 3auarus
/a
1 Pazned 1. Dj1eMeHTbI MATEMATHYECKOI'0 AaHAJIN3A.

YucnoBast mocienoBaTesIbHOCTh. [Ipenen 4McioBOl MOCIENOBATEIBHOCTH U €0
cBoiictBa. IlpaBuna mpenenbHoro mnepexoma. Dyukums. Ilpenen QyHKIMH.
Teopemsl o mpenenax GyHkiuu. [1epBolif 1 BTOpO# 3aMeuaTeabHble MPeiebl.

2 CpaBHeHHE OECKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIITUX BEIMYNH. DKBUBAJICHTHBIC
0ECKOHEUHO MaJIble BEJTMYHUHBI.

PackpsITHE HEONPENEeIEHHOCTEN PA3IMYHOIO THUIIA

4 HenpepbiBHOCTh (DyHKIMI B TOUKe U HA MpoMexyTKe. OJHOCTOPOHHHE MpeaesIbl.
Touku paspeiBa pyHkiun. [Ipumepsl penienus 3aua4y

5 [IpousBonnas gpynkuuu. [IpaBuna nuddepenmpoBanus u GopMyJibl BEIUUCICHUS
pou3BOIHBIX. TexHuka nuddepeHIupoBaHms

6 HudbdepennmrpoBanne oOpaTHBIX (QYHKUIUNA, QYHKIWANA, 3aJaHHBIX HESIBHO,
napaMeTpuuecKy, Jjorapudmudeckoe 1uddepeHpoBaHme

7 Huddepennnan. 'eomerpuueckuili cmbicn nuddepennmana. [IpousBoaHeie u
muddepeHransl BHICIIUX NOPSAKOB. [IpHOIMKeHHbIE BBIYUCIEHHS C TOMOIIBIO
nuddepeHnmanos.

8 IIpaBuno Jlonurana. @opmyna Teitopa. Packpeitie HeonpeneneHHOCTEN
pa3aMyYHOro TUma. Pa3no)keHus OCHOBHBIX AJIEMEHTapHbIX QYHKUUN 1Mo Gopmyse
Maxkiiopena.

9 [TpubnmkeHHbIe BEIYUCIICHUSI ¢ TOMOIIBIO hopmynel Teiimopa.

10 | TTonHoe uccnenoBanue GyHKIMHA U mocTpoenue rpadukoB. [Ipumepsl

11 | [lonHoe uccnenoBanue GyHKIMM U moctpoenue rpapukos. [pumepst
(mponomxkeHue)

CamocrositenbHas pabota Nel Ha ceMuHape 1o QYHKIMSIM OJHON epeMEHHOM

(98]




12 | Paznea 2. ®yHKIMH HECKOJIbKHX IepeMeHHbIX. JIMHIUN 1 TOBEPXHOCTH YPOBHSI.
UYacTHbIe TpOoN3BOIHBIE U U] G EpeHITA TEPBOTO MOPSIIKA.

13 | [omuwnit muddepenmman. IlpousBognsie cioxHOW GyHKIUU. [IpomsBoaHas
(GyHKUMH, 3aJaHHOI HesiBHO. YacTHbIE IPOM3BOIHBIE U TU(HEpEeHIMAIIbI BHICIIUX
nopsakoB. Teopema IlIBapua.

14 | IIpousBoaHas 1Mo HaNpaBJIeHUIO. ['paueHT.

15 | OkcTpeMyM (QYHKIHMH HECKOJIBKHX NepeMeHHBbIX. HeoOxomumple U HOCTaTOYHBIC
YCIIOBHSI 3KCTPEMYMA.

16 | CamocrositesibHast pab6ora Ne 2 Ha ceMuHape NmO0 (QYHKIUSM HECKOJbKHX
nepeMeHHBIX

17 | Pa3gen 3. UHTerpajbHoOe HCYUCICHUE
[TepBooOpasnas. HeompeneneHHbslii WHTETpaT ©W  €ro CcBoWcTBa. Merton
HENOCPEACTBEHHOI'O MUHTETPUPOBAHUSI.

18 | MHTerpupoBaHue C MOMOILBIO 3aMEHbl NEPEMEHHOM, IOABEIECHHUEM IIOJI 3HAK
muddepennmana. Mero HHTErpUPOBAHUSI 10 YaCTIM

19 | MHTerpNpoBanne paroOHAIBHBIX IpOo0ei, MHTErPHPOBAHHE HEKOTOPBIX BHIOB
UppalMOHAIbHBIX (PYHKIHIHA

20 | MHTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKITHIA.

21 | BeluncneHue onpefeneHHbIX MHTerpajgoB 1o (opmyne Herorona-JleitoHuna.
3amMeHa IepeMEHHON M MHTEIPUPOBAHUE [0 YACTSIM B OIIPE/ICTICHHOM MHTErpalle.

22 | IlpuiioskeHus ONpeesIeHHOI0 MHTerpaja B TeOMETPUM U MEXaHHMKe (BbIUUCIICHHE
TUIOIIAJICH TUIOCKUX (DUTYD, IITHHBI KPUBOH).

23 | Ilpuyio>keHus: ONpeesIeHHOr0 MHTerpaja B TeOMETPUM U MEXaHHMKe (BBIUUCIICHHE
00BEMOB, TUIOIIACH MOBEPXHOCTH).

24 | HecoOCTBEHHbIE HHTETPaJIbl IEPBOTO U BTOPOTO POJia, UX BHIYUCICHHUE.

25 | 3agauu, NpUBOASIIME K KPaTHBIM MHTErpasiaM. Boluncienne ABOHHBIX HHTETPajIoB
CBEJICHMEM K IOBTOPHBIM. 3a/Jayd Ha M3MEHEHHME IOpsJIKa WHTEIPUPOBAaHUS B
JBOMHOM MHTETpajie

26 | 'eomeTrpuueckue u (u3MuUECKHUe MPUIOKEHHUS KPATHBIX WHTErPajioB, MPHUMEpPHI
BBIUUCIICHHSL.

27 | KoHTpOJbHOE TECTUPOBAHUE 10 KYPCY

4. YuyeOHO-MeTOAMYEeCKOE M HH(POPMALIMOHHOE 00ecIeYeHue
4.1. Hopmarusubie 10kyMeHTHI 1 'OCThI
1. ®I'OC 27.03.04. YpasneHnue B TeXHUUECKUX cucremax. YTB. 31.07.2020.
2. Axagemuueckuil yueOHBIN IUIaH MO HAIlpaBJIEHUIO MOATOoTOBKU: 27.03.04 . «YpaBiieHue B

TEXHUUYECKUX cucTteMax». [Ipopuinb « DneKkTpoHHbIE cUCTEMBI yripaBieHus». ['ox Habopa
2025/2026. 2025 r.

Vka3 IIpesunenta Poccuiickoiir @enepaumu ot 01.12.2016 Ne 642 «Ctpaterum Hay4dHO-
TEXHOJIOTHYECKOro pa3Butus Poccuiickon denepannn».

[Tpuxa3z MunucrepcTBa o6pazoBanus u Hayku Poccuiickoit denepanuu ot 23.08.2017 Ne 816
«O6 yrBepxkaenun Ilopsnka TpUMEHEHHUS  OpraHU3allMsSIMU, OCYIIECTBISIOIIUMU
00pa3zoBaTenbHYIO JIeITEJILHOCTb, AIIEKTPOHHOTO oOy4eHwus, JIMCTAaHI[MOHHBIX
00pa30oBaTeNbHbBIX TEXHOJIOTHIA MIPH pealIi3alui 00pa30BaTENbHBIX IPOTPAMMY.

4.2. OcHoBHas JqUTeEpaTypa:

®duxteHromnsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIeOHHK JJI BY30B, 15-¢ u3s.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.



2. @uxrtenronsl] .M. OCHOBBI MAaTEMAaTHYECKOTO aHAIK3a: YYeOHUK /I BY30B, 14-¢ u3.,
crep. CIIG, Jlanb. 2023. YacTs 2. 464 c.

3. Kyapseues JI.JI. Kparkuii kypc marematudeckoro ananuza. 1.1. uddepenumnanbroe u
MHTETPaJIbHOE MCUUCICHUS (PYHKIMA OJHON mepeMeHHOH. Psaapl: YueOHHMK [DneKTpoHHBIH
pecypc]: yueob. - DnexTpoH. aaH. - Mocka: @usmartiut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ sxpana. ]

4.3. JlonmoJiHMTeJIbHAS JIUTEpaTypa:

1. TImckynoB H. C. luddepennmanpHoe U HWHTETPATbHOEC HCYHUCICHUS s BTy30B. B 2-x
toMax. M.: Uuaterpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

2. 3yo6kos B.I'., JIsxoBckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JIJIi TEXHUYECKHX BBICIINX YUeOHBIX 3aBefneHuid. Yactu 1-4. M.: MI'TI1Y, 2012.
400 k3.

3. Kpartkuii kypc BbICIIed MaTeMaTUKH [DIEKTPOHHBIM pecypc]: yued. - DJeKTpoH. JaH. -
MocksBa:  Jamkos u K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa. ]

4. byrpos f.C., Hukonbckuit C.M. Briciias maremMaruka: yd4eOHUK J171s1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucieHue (QYHKIUN OJHOM M HECKOJbKHX TMEpeMEHHBbIX. Teopus MOs:
METOJMYECKHE yKa3aHWs U BapUaHThl pacyeTHO-rpaduyeckux padotr // bomynor M.A.,
boponuna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. MaremaTtnueckuii ananus. Teopus npenenoB u auddepeHIranTbHOe UCUUCICHHE: OCHOBHBIE
MIOJIOKEHUSI TEOPUH, METOJIMYCSCKUE YKa3aHUsI M BapUaHThI pacueTHO-rpaguIeckux pador //
bonyno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMUN»,
2009.

4.4. DiexkTpoHHBbIe 00pa3oBaTe/ibHbIE PECYPChI

[IpoBeneHune 3aHATUN W aTTeCTallMd BO3MOXHO B JIUCTAHIIMOHHOM (opMaTe C MPUMEHEHUEM
CHCTEMBl TUCTaHIMOHHOro oOyueHus yHupepcurera (C/JO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoin «Marematrka» dIEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

DneMEHTBl MaTEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaNIM3a
WHTerpanbHOEe NCUNCIIEHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMH 0JTHOW EepeMEHHOMI
JuddepenunansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362
ucYHCIeHUE PYHKIHUH

HECKOJIbKUX MEPEMEHHBIX

Pazpaboranubie DOP BKIIIOYaIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

[Topsimok mpoBeneHust pabOT B JUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTAEIbHBIMU
pacTlopsHDKeHUSMH TIPOPEKTOpa MO yueOHOW pabdoTe W/WiM LEHTPOM Y4eOHO-METOIUYECKON
paboTHI.

Ka)K}IBIﬁ CTYJIeHT o6ecnequ I/IH)II/IBI/IJIyaJ'II)HI)IM HeOFpaHI/ILIeHHBIM JIOCTYHOM K 3J'IGKTpOHHOI>i
OMOJIMOTEKE MOCKOBCKOIO IOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOJAMYECKHE MaTepuanbl B DIEKTPOHHOM BHJE,
IpeJICTaBJICHHBIE Ha caliTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTHIecKkoro 00pa3oBaHUs
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https://e.lanbook.com/book/93522
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);

[Tone3uple yueOHO-METOAMYCCKHE U HHPOPMAIIMOHHBIE MaTePHaIbl IIPEACTABICHbI Ha caiTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HHOOPMAIIHOHHO-TEIICKOMMYHHKAIIMOHHOMN ceTH «MIHTEpHET» IS OCBOCHHUS
JTUCITUIUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3noHHOE U CBOOOIHO PacIpOCTPaHsieMOe POrpaMMHOe

o0ecneyeHue
Ne| HammenoBanme | Paspaboruuk [10 HoctynHocTb Ccouika Ha Equnblii peectp
(mpaBooOmanatens | (JIMIEH3UOHHOE, POCCUICKHX MTPOrpamMM JJist
) CBOOOJTHO OBM u B]] (nmpu Hanuuum)
pacmpocTpaHseMoe
)
1 | Astra Linux | OO0 JIuteH3NOHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_i1d=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3nonHoe https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.6. CoBpemeHnHbIe podeccuoHaIbHBIE 0a3bl JaHHBIX U MHPOPMALMOHHbIE

CIIPAaBOYHBIC CHCTEMBI

Ilepeyens pecypcoB cetn UHTepHeT, JOCTYNHBIX /ISl OCBOCHUS AUCHMIIJIMHBI:

HaunmenoBanue

Ccbuika Ha pecypce

HocTynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

https://stackoverflow.co

JocTtynHa B cetn

Stack Overflow iy Wutepuer 6e3
OTpaHUYCHU N

Mugopmammonnsie pecypest Cern http:// www.consultant.ru | JloctynHo

Koncynsrantllntoc

ITopran PenepanbHbIX

FOCYAAPCTBEHHDIX http://www.fgosvo.ru. JloctymnHo

O6pa30BaTeJ'ILHBIX CTaHAapTOB

BbICIIIEr0 00pa30BaHUs
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

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

IPR Books https://www.iprbookshop | [locrynna B cetn
.ru/ HNutepuer 6e3
OTpaHUYCHUI

IIpodeccuonasibubie 6a3bl JAHHBIX

basa naHHBIX Hay4HOMH http://www.elibrary.ru JlocTymHO
AJIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

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

nojMTeMaTuueckas pedepaTuBHO-
oubnuorpaduyeckas u
HAyKOMETpUYECKasI
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajJbHO-TEXHUYECKOEe o0ecnevyeHne U CIUIIIHHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHATHH, IPEyCMOTPCHHBIX YUEOHBIM IUIAHOM, ¥ COOTBETCTBYET JICHCTBYIOLIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Marematuka» He pacroiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
WCIIOJIB3YET YUeOHbIC ayUTOPUHN U3 0011ero (GOH/Ia YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJii TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHIATUN
HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChl YHUBCPCHUTECTA.

6. MeToanueckue peKOMeHAAlMHU

6.1. MeTtoanuecKkue peKOMEHIANMH JJIS MIpenoaaBaTest
110 OPraHu3auuy 00yYeHus

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHWE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMU MaTepuall He TpeOyeT KaKoW-TN00 CreruaabHOM (JIOMOJTHUTETFHOM ) TOATOTOBKH
U BIIOJIHE MOXET OBITh YCIENIHO W3Y4YeH, €CIH CTYIACHTHl OyIyT MocemaTh  3aHsATus,
CBOEBPEMEHHO BBITIOJHATH JOMAIIHUE 3a/1aHuUs U M0JIb30BaThCs (IIPU HEOOXOAUMOCTH) CUCTEMOMN
MJIAHOBBIX KOHCYJIbTALlMK B TEYEHUE KaXKJI0r0 ceMecTpa. Boreniye B Kypc MaTaHaiusa pa3aebl
SIBJISTFOTCSL KITACCHUECKUMH, B TO K€ BPEMSI OHU MPAKTUUYECKH OPUEHTHUPOBAHBI, TaK KaK UMEIOT
HIMPOKOE pacipoCTpaHEHUE AJIg PEelIeHUs] pa3HOro poja 3ajady BHYTPU CaMOM MaTeMaTHKU U
MPUKIAIHBIX 3a7a4. MIX ocBoeHHEe MOMOXKET CTyJIeHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U
SCHO CTPOUTHh YCTHYIO U NMHUCbMEHHYIO p€ub, YCHEIIHO MPUMEHATh HAKOIUICHHBIC 3HAHUS B
npodheccCuoHaTbHON NeSTENbHOCTH.

HeoOxomuMo ¢ camoro Hayana 3aHATHA PEKOMEHIOBATh CTYyJIEHTAaM OCHOBHYIO H
JOTIOTHUTENIBHYIO JINTEPATYPY, a B KOHIIE CEMECTpa JIaTh CIUCOK BOMPOCOB Ui MOATOTOBKH K
DK3aMEHY.
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Ha nepBom 3aHsATHHN 1O JUCHMILTUHE CleAyeT 0053aTeabHO TPOMH(GOPMUPOBATH
CTYJICHTOB O BUI€ U (hopMax TEKyIIeH U TPOMEKYTOUHOM aTTECTAIHA 110 TUCIUIUIHHE, CPOKaX
UX MPOBEJICHHUs, YCIOBUIX JOMYCKa K IPOMEKYTOUHOM aTTECTallu, IPUMEHIEMBIX BUJIaX
MIPOMEKYTOYHOTO KOHTPOJIS.

N3noxenne TeOpeTMUECKOro MaTepHalia JOJKHO CONPOBOXAATHCSA WIUIFOCTPATUBHBIMHU
pUMepamMu, TIIATEITHFHO OTOOPAHHBIMU MPETOAABaTENIEM TaK, YTOOBI TEXHUYECKHUE TPYAHOCTH U
BBIKJIAJIKM IPU PEIICHUM 3a/layd HE OTBJIEKAJIM OT IJIABHOI'O: OCMBICICHHS WJAEH U CYTH
npuMeHsieMbIX MeToJ0B. Cleyer Bcerja yKas3blBaTh MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUN U (HOPMYIL.

[IpakTudeckue 3aHIATHUS JOKHBI ObITh OPTaHM30BAHBI MPENOIABATEIIEM TaKUM 00pa3oM,
4yTOOBl OCTaBaJOCh BpeMsi Ha [EPUOJUYECKOE BBIMOJIHEHHE CTYJEHTaMH HeOOJBIION
CaMOCTOSITENILHOM paOOThI B ayIUTOPUH IS IPOBEPKH YCBOCHUS U3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BeAyLIMI MpaKTUYECKHE 3aHITHUS, IODKEH COIJIacOBBIBaTH y4eOHO-
TEMaTUYECKU TUIaH 3aHSATUH C JIEKTOPOM, UCIOJI30BaTh €AMHYIO CUCTEMY 0003HAYCHHUIA.

[IpenogaBatento ciemyeT [n0OMBATbCS CHUCTEMATHUECKON HENMPEPHIBHON  pabOTHI
CTYJICHTOB B TCUCHUE CEMECTPa, HEOOXOAMMO BBISBIISATH CHIIBHBIX CTYJICHTOB M TIPUBIIEKATh UX K
Hay4YHOU paboTe, K y4acTHIO B Pa3HOTO Poja OJIMMITHATaX U KOHKYpCax.

CTyneHT [OJDKEH OIIyllaTh 3auHTEPECOBAHHOCTh MPENoAaBaTeNsl B JOCTHXKCHHUH
KOHEYHOT'O pe3yjbTara: B MpuoOpeTeHNH 00y4arOIMMUCS POYHBIX 3HAHUH, YMEHUH U BaIeHUs
HAKOIUICHHOHM MH(pOpManme Ui peleHus 3a1a4 B MpodeccnoOHabHOM 1A TEIIBHOCTH.

6.1.1. O6pa3oBaTe/ibHbIe TEXHOJIOTHHU

[IpoBenenue 3aHATHI W aTTecTalliii BO3MOXKHO B JHMCTAaHIIMOHHOM QopMmaTe ¢
IPUMEHEHUEM CHUCTEMbl JTUCTaHLUMOHHOro o0yueHus yHuBepcurera (C1O-LMS) Ha ocHoBe
pa3paboTaHHBIX Kadenpoi «MaTemaTukay 3JIeKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo
BCEM pasjiejiaM IporpamMmsl (cM. 11. 4.4).

[opsimok npoBezieHns: paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTICIbHBIMU
pacropsKeHUs MU TIPOpPEKTOpa Mo y4yeOHOM paboTe /MM LEHTPOM Y4eOHO-METOJUYECKOM
paboTHL.

6.3. MeToauueckue yKazaHus sl 00y4YAKOIIMXCH M0 OCBOCHUIO

AUCHUIIIMHBI

Paszpnen 1: nupdepenunanbHoe HCHUCAeHHE PYHKIMI 0OJHON NTepeMeHHOM

ITpu u3ydyenuu quddepeHnnanbHOro ucuucieHus GyHKIUN 01HOM epeMeHHoi oopaTuTe
BHUMaHME Ha MOHATHE Ipeesa QyHKIUU B TOUKE U METOIbl ero BbruucieHus. [Ipenen — onHo u3
OCHOBHBIX MOHATUN MaTeMaTHYeCKOro aHanusa. [lpu BbluMCIeHMM TpPEesoB (YHKIMH HaJo,

0 o 0

P O'OO: OO—OO,I
IIPEKIE BCETO, BBIACHUTH XapakTep HEONPEIEICHHOCTH 0 o . UrtoOsl
OBJIAJIETh TEXHUKOW pEIIeHUs 3a]]a4 Ha BBIUYMCIICHHUE MPEENIOB, HAJ0 3HATh JIBa 3aMevaTelbHbIX
npezena, TabauIly SKBUBAJICHTHBIX OECKOHEYHO MabIX, MpaBuiio JIonuTans, pa3inyHble IpUeMbl
PacKpbITUS HEONPEJEICHHOCTEH B 3aBUCUMOCTH OT BHAA (GYHKIUM W PEMIUTH JOCTAaTOYHO
00J1b1110€ KOJIMYECTBO 3a]1a4.

[Ipn m3ydyeHuu TeM, MOCBSIIEHHBIX MPOU3BOAHON U nuddepennumany GyHKUNU, HATO
OCMBICIIMTh UX T€OMETPUYECKHIA CMBICIT, IOHUMATh pa3indyuie MeXay HUMU (auddepeHnnan - 3To
IJIaBHAs JIMHENHas 4acTh npupamieHus ¢yHkuuu). TBepao 3HaTh (Kak TaOJIMIy YMHOXKEHHMS)
dopmynbl  auddepeHIUpOBaHUS ~ OCHOBHBIX  AJIEMEHTApHBIX  (QyHKUMH ©  mpaBmia
muddepeHpoBaHus (Bce, KOHEYHO, HO OCOOEHHO MpaBuUiio AU(GEpeHIUPOBAHUS CIONKHON
byHKIUN).
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OOGparuTe BHUMaHHE TaKXke Ha ocoOeHHOCTH nuddepeHnupoBanns GyHKIIUHA, 3aJaHHBIX
B HESIBHOHM (popMe, MapaMeTpHUueCcKy, Ha pUeM Jorapugmuueckoro auddepeHunpoBasus.

Crnemyer 4YeTKo 3HATh W YMETh IPHUMEHSATh AITOPUTM HCCIEIOBaHUS (GYHKIUH |
MOCTPOCHHS TPa(UKOB: ONpeeNieHHE TOUEK pa3phiBa (M UX KIacCU(UKALUIO), aCHMITOT rpaduka
(BepTUKaNBbHOW, HAKJIOHHOW, TOPU3OHTAJIbHOM), HEOOXOAMMBIE W JOCTATOYHBIC YCIIOBHS
MOHOTOHHOCTH (PYHKITHH, CYIIECTBOBAHHMS JIOKAJIbHOTO SKCTPEMYMa, IIPOMEXKYTKOB BBITYKJIOCTH
¥ BOTHYTOCTH (DYHKIIUH U TOYEK Teperuoa.

Paznea 2: nuddepenunanbHoe ucuucieHne PyHKIMNA HECKOJIBKUX NepeMeHHbIX

[Ipy u3ydeHuu JaHHOTO paszjenia oOpaTUTe BHUMaHHE Ha TO, 4YTO (QYHKIUS JBYX
MEePEMEHHBIX MMEET HArISAHBIA T€OMETPUUYECKUNA CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM
IIPOCTPAHCTBE

Hago ocMbIcnuTh MOHSATHS YacTHBIX MPOM3BOAHBIX M MOJNHOTO auddepeHunnara u
OCOOCHHOCTh WX BBIUMCICHUSA, OBJAJETh TEXHUKOW BBIYMCICHUS MPOU3BOAHBIX OT CIOXKHOU
(GYHKIIUM HECKONBKHUX MepeMeHHbIX. CremyeT oOpaTuTh BHMMAaHHUE HA TO, YTO JUIS (PYHKIIMH

z= Z('x’ y) CMCHIAHHBIC YaCTHBIC IPOU3BOJHBIC BTOPOTO IOPAJKAa PaBHBI MCKAY co00ii:

0%z B 0%z

Ox0y  OYOX (reopema IlIBapua), To eCTh HOPSIOK AU(ePEHIMPOBAHHS He HMEeT 3HATCHHS.
JI1s yHKIMH HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHHUs (DYHKIUU B IIPOM3BOJILHOM
HANpaBIEHUM XapaKTepU3yeTcs NPOM3BOJAHONW MO HAIPABICHUIO, a HAMOOIbIIAs CKOPOCTh
M3MEHeHHs (PyHKIUU OyJeT B HAPaBIEHUU BEKTOPA IPAJHEHTA.
Crieyer 0OpaTUTh B 3TOM TeMe BHMMaHHE Ha HEOOXOAMMOE M JOCTATOYHOE YCJIOBHS
CYIIECTBOBaHMS 3KCTPEMyMa (yHKIIUH HECKOJIBKUX NEPEMEHHBIX.

Pa3nen 3: HHTErpajbHOC HCUYUC/ICHUE

B uHTerpasibHOM HCYMCIEHHMM pemlaercs 3ajada, oOpaTHOM TOHM, KoTopas
paccmaTpuBanack B A depeHnrnanbHOM HCUNCIIEHUH: HE00X0IMMO HaWTH JUIs TaHHOH (QyHKIIMH

J(x) TaKkylo (YHKIIHIO, IPOM3BOHAsI OT KOTOpoi Oblia Obl paBHA 3aaHHON. HTEerpupoBanue
(GYHKIMI — JOCTAaTOYHO CIOXKHBIN pa3aen MaTeMaTuKU, OBJIa/IeTh KOTOPBIM MOYHO TOJBKO, €CITH
CTYAEHT «BO3bMET» JOCTATOYHO OOJIBIIOE KOJIUYECTBO HHTETPAIOB PA3HOTO TUIIA.

Hano TBepno 3HaTh TaOMUIly MHTETpajoB OT OCHOBHBIX 3JEMEHTApHBIX (YHKIMH,
OCHOBHBIE METOJIbl HMHTErpUPOBAaHUSA (3aMeHa MEpPEeMEHHOM, IOJABEJEHUE TMOJ 3HaK
muddepeHiyana, HWHTETPUPOBAHME IO YacTsAM, IPUEMbl BBIUMCIEHUS MHTETpajioB OT
palMOHANIBHBIX Ipo0eH, OT pa3HOro THMAa TPUTOHOMETPUUECKUX (QYHKIUI).

Hago ocMBICINTE €IMHCTBO MOAXOJAa K IOCTPOEHHUIO OIPENEICHHBIX, KpaTHbIX,
KPUBOJIMHENHBIX, MOBEPXHOCTHBIX MHTErPAJIOB — OCTPOEHNE HEKOTOPOIl MHTETPAJIbHON CyMMBbI
Y TIPEJEIIbHBIN IEPEXO.

3HaThb TE€OMETPUYECKHH CMBICI U OCHOBHYIO (OpPMYIy BBIYUCIICHUS ONPEIEIIEHHBIX
uHTerpaioB — popmyny Heiotona — JleiiOHMIIa, reoMeTpruecKue U (pu3nuecKkue MpUiIoKEeHUs
OTpe/IeNIEHHBIX U KPaTHBIX MHTErPajoB, YMETh HAXOJAWUThH IUIOUIA/b IMJIOCKONH (DUTYpHI, JUIUHY
KPUBOH, 00BEM U IUIOIIA/b TOBEPXHOCTH TEJ BPALICHHUS.

7. ®OH/ OLIEHOYHBIX CPEACTB

@DOH/[T OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil mporpaMMe U BKIIIOYAET
pasaens:
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1. MeTo bl KOHTPOJIS U OLICHUBAHUSI PE3yJIbTaTOB O0yUYEHHUSI.

2. lllkana u KpUTEpUH OLICHUBAHUS PE3yIbTATOB O0yUCHUSI.
3. OnieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexyTOUHAasi aTTeCcTaIus.
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Ilpunoswcenue 1

CTpykTypa u coaep:kaHue JMCHUILIMHBI « MaTeMaTu4ecKnid aHAJTH3»
10 HANIPABJICHUIO MOATOTOBKH
27.03.04 «YnpaBiieHHE B TEXHUYECKUX CHCTEMAX)
OopasoBaTenbHas nporpamma (mpogu/ib NOArOTOBKH)
«JIEKTPOHHBIE CHCTEMbI YIIPABJICHHUSD)
®opMma 00yyeHHUd : OUHAS
I'ox natopa: 2025/2026

(bakanaBp)
Buabi yueOHoli padoTsl,
Buanl camocTosiTe ILHOM ®opmbl
BKJIIOYASl CAMOCTOSITEJILHYIO paGoThI ATTeCTa
Cem | Heneust padoTy CTYyIECHTOB, "
Ne CrynenTos nn
Paznen €CT | Cemectp M TPYI0EMKOCTh B 4acax
n/n p
2 Ped
K.P | KII | PT
J | I/C | Jlad | CPC | KCP p | P2 Kp | 9 3
. . T
Bropoii cemecTp
Paznen 1. Inddepenuuanbnoe
1.1 | ucuncjenre GyHKuuil 01HOM 2 1 2 2 4 +

nepemMeHHo. Yucmoas
nocJe1oBarenbHOCTh. [lpenen
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YHUCJIOBOM MOCJIEI0BATETLHOCTH U €T0
cBoiicTBa. [IpaBuia npenenbHOTroO
nepexona. Oynkuus. [Ipenen Gynakmm.
Teopemsl 0 penenax GyHKUIUU.
Boiiaua 3aganuii PI'P Ne 1 no
MATEMATHYECKOMY aHAJIH3Y.

1.2

IlepBbli M BTOpOM 3aMeyaTelIbHBIC
npenensl.  becKOHEYHO  Maible |
OCCKOHEYHO  OOJbIIME  BEIUYUHEL
OKBUBAJICHTHEIE OCCKOHCUHO MAaJIbIe
BCIIUYHHEI. PackpsiTue
HEONpPeIeNIEHHOCTEN pa3HOTO THIIA.

1.3

HenpepsIBHOCTD (pyHKIMI B TOUKE U Ha
IIPOMEXKYTKE. OpHocTopoHHME
npexaenbl. Touku paspeiBa GyHKIUH, HX
Kiaccuukanusi.

1.4

[IpouzBoaHas GbyHKIMY.
['eomerpuueckuii. ©  MEXaHUYECKUU
CMBICIT IIPOU3BOJHOM. IIpaBuna
mudepeHIMpoBaHUS | bopMyBI
BBIUMCIICHUS] TPOU3BOAHBIX. Tabiuua
MIPOU3BOIHBIX OCHOBHBIX
3JIEMEHTapHbBIX (PYHKINH.

1.5

Huddepenunan.  IlpousBogHsle U
muddepeHnanbsl  BBICHINX MOPSAKOB.
[TpuGnuxeHHble BBIYUCIICHUS c
nmoMoIpio auddepeHImanos.

1.6

IIpaBuno Jlomurans. dopmyna
Tennopa. Paznoxenuss OCHOBHBIX
AJIEMEHTapHbIX (QYHKIMHA 10 (popmyie

16



Tetinopa. IlpubnukeHHbIe BEIYUCICHUS
¢ moMotko Gopmynsl Teitnopa.

1.7

OcHOBHBIE TEOPEMBI
muddepeHIaIbHOTO HCUYHUCIICHUS.
MOHOTOHHOCTH (DYHKIMH, IKCTPEMYMBI.
HeoOxonuMbie U TOCTATOYHBIE YCIOBUS
MOHOTOHHOCTH, JIOKaJIbHOTO
IKCTpEMyMa. HccnenoBanue
BBINYKJIOCTH rpaduka GyHkuuu. Touku
neperuoa.

1.8

OOmiast cxema HCCIeOBaHUS (PYHKIIUH
u noctpoenusi ee rpaduka. CpoiicTBa
(GyHKIMH, HENpEepHIBHBIX HA OTpE3Ke.
Haubonbiiee u HauMeHbllee 3HAUYCHUS
(GyHKIHMU Ha OTpE3KE.
CamocrositesibHass padora Nel Ha
ceMHHape 10 (YHKUUSAM OJHOM
nepeMeHHOoMn

1.9

Paznen 2. @yHKUUS HECKOJIbKHX
nepeMeHHbIX. IIpenen u
HenpepblBHOCTh. OCHOBHBIE CBOWCTBa
HenpepbIBHBIX  QyHKuuil.  YacTHble
nipou3BoHbIe. [lomublil quddepentmar.
Boinaya 3aganmmii PTP Ne 2 no
(GYHKUMAM HECKOJILKHUX NepeMeHHbIX

1.1

[IpousBonHbIE  CIOXKHOM  (PyHKUIHU
HECKOJIbKUX TepeMeHHbIX. YacTHbIe
MPOM3BOJHBIE M Au(depeHnnaisl
BhIcIINX mopsiakoB. Teopema IlIBapua.

10
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IIpounsBoaHas o HAIIPABJICHUIO.
I'panueHrT.

1.1

OkcTpeMyM  (GYHKIHMH — HECKOJIBKHUX
IIEPEMEHHBIX. Heo6xonumeie u
JOCTaTOYHBIE YCIOBUS IKCTPEMyMa.
CamocrositeibHass padora Ne2 Ha
ceMHHAape N0 (pyHKI UM HEeCKOJIbKHUX
nepeMeHHbIX

11

1.1

Pa3znen 3. UnTerpajibHOe HCHHCIEHHUE
[TepBooOpaznas. Heomnpenenennsiii
WHTETpaJl M €ro cpoicTBa. TaOimima
WHTETPaJIOB oT OCHOBHBIX
3JIEMEHTapHBIX GbyHKIUH. Merton
HETOCPEICTBEHHOTO MHTETPUPOBAHUSI.
Boimaua 3agpanmii PI'P Ne 3 mo
HHTErpPaJbHOMY HCYHCICHUIO

12

1.1

WHTerpupoBaHne C IMOMOIIBIO 3aMEHbI
NEPEMEHHOM, TO/JBECHUEM II0J] 3HAK
middepennmana. Meton
WHTETPUPOBAHUS 110 YACTSIM

13

1.1

WHuTerpupoBanue paloHaIbHBIX
npobeil HMHTErpupoBaHME HEKOTOPBIX
BUJIOB MPPaLMOHATIBHBIX u
TPUTOHOMETPUUECKUX (QYHKIHH.

14

1.1

3amayn, TMPUBOASIINE K TMOHSATHIO
ompenaeneHHoro wHrerpana. CBoicTBa
onpeaeneHHoro uHTerpana. Popmyna
Hrerorona-JleiiOoaumna. 3amMmena
MEPEeMEHHON W UWHTETPUpPOBAHUE TIO
JacTsSM B ONPEJICIICHHOM HHTETpajie

15

1.1

HpI/IJ'IO)KCHI/ISI OIMPEACICHHOTIO
HHTCrpajla B ICOMETPUHM U MCXAHUKE

16
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(BpIUMCIIEHHE  IUIOMIAJIE  TUIOCKHX
¢buryp, IUIMHBI KPUBOH, OOBEMOB,
TJI011AIeH TOBEPXHOCTH).
HecoOcTBeHHbIE MHTETpalibl MEPBOTO U
1.1 | BTOporo pozaa, ux CBOMCTBA.
7 | CamocrositeibHass paGora Ne 3 Ha 17 2 2 4 +
ceMHHape no HHTErPajibHOMY
HCYHUCJICHHIO
3ajgaud, NOpUBOJAIIKME K  KpPaTHBIM
uHTerpanaMm. JIBoMHOW uW  TpoOHHOMU
MHTErpaJlbl, UX CBOMCTBA. BhrunciieHne
11 JBOMHBIX HMHTErPajoB CBEICHHEM K 18 6 4
8 [TOBTOPHBIM. I'eomeTrpuueckue u
¢dbusznueckue MPUIOKEHUS  KpPaTHBIX
HHTErpajioB
KoHTpoJibHOE TECTUPOBAHUE
dopma arrecTauuu 19-21 9
3 3
Bcero 4yacoB 1o gucuunInHe
18| 54 72 PI CaM.
P pab.
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Ilpunooscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMILINHE

«MaTteMaTHYeCKUH aHAJIN3»

Hanpasnenue noaroroku: 27.03.04.«YnpaiieHre B TEXHUYECKUX CUCTEMAX).
[Tpoduns: «DIEKTPOHHBIE CUCTEMBI YIIPABICHUS.
Kadenpa: «Marematukay

1. MeTO)ILI KOHTPOJISA 1 OMCHUBAHUA PE3YJIbLTATOB Oﬁy‘lEHl/Iﬂ

JU1sl KOHTPOJISL yCIIEBa€MOCTH M Ka4eCcTBA OCBOCHUS AUCLUIUIMHBI HACTOSIILEH TpOrpaMMoi
IPEIYCMOTPEHBI CIIEAYIOIIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMoCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsl aTTecTalus (3K3aMeH).

2. lllkajia 1 KpUTEPUHN OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHS
®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3AMEeH

[IpomexyTouHas arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS 10 pe3yIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOHl palOThI, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLUIUIMHE, TIPU 3TOM YYMTBHIBAIOTCS PE3YJIbTaThl TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH B TEUEHUE
cemectpa. OlieHKa CTENEHN JOCTUKEHNS 00ydaroIUMHUCA IIJIaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS 110
JUCLUIUINHE TIPOBOJUTCS TPENOJaBaTelIeM, BEIyIIUM 3aHATUS 1O JUCHUIUIMHE METOAO0M
SKCIEepTHOM oneHKU. [lo uTroraM mnpomexyTOYHOM aTrTecTalnud MO JAMCLUHUILIMHE BBICTABIISAETCS
OLICHKA «OTINYHO», «XOPOILI0», «yIOBJIETBOPUTEIBLHO» WIN «HEYAOBIETBOPUTEIBLHO.

IIkana oueHNBaHHUA Onucanne

Brimonnensl Bce  o0si3aTesIbHBIE yciaoBusi IMOATrOTOBKH
CTyACHTA K l'[pOMe)KyTO‘lHOﬁ aTTeCTalMu, NpeaAyCMOTPEHHEBIC

IporpaMMoil  JTUCIMITIIMHBL CryneHT  IEMOHCTPHUPYET
COOTBETCTBUE 3HAHWM, YMEHHH, HAaBBIKOB IIOKA3aTENsM,
OTtnuyHO NPUBEJCHHBIM B Ta0NMIaX, ONEpUpyeT MNPHOOPETEHHBIMU

S3HAHUAMHU, YMCHUAMHU, HABBIKAMH, IPUMCHACT UX B CUTyalUAX
MOBBIIICHHON CJI0KHOCTH. HpI/I 9TOM MOTYT OBITh AOMMYHICHBI
HE3HAYUTCIBbHBIC OHH/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHA IIpH
IIEPEHOCE 3HAHWUHN U YMeHI/Iﬁ Ha HOBEBIC, HCCTAHJAPTHBIC 3aJa4u.

BoinonHensl Bce o00si3aTe/ibHbIE YCJIOBHS IOATOTOBKH
CTYAEHTA K NPOMEKYTOYHOM aTTecTalMu, PeyCMOTPEHHBIE
Xopowo MpOrpaMMON  JTUCLMILUINHBI. CTrygeHT  IeMOHCTpHUPYET
COOTBETCTBHE 3HAHWM, YMEHWN, HABBIKOB IIOKA3aTENsM,
MPUBEJCHHBIM B TalJiHIax, OMNEpUpyeT MNPUOOPETEHHBIMU
3HaHUSAMH, YMEHHSIMH, HaBbIKaMH. B TO ke Bpems IIpu OTBETE
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JOTTYCKAeT HECYIIECTBEHHBIC MOTPEIIHOCTH, 3a/Jaud peIlaceT C
HeJI0YeTaMH, HE BIUSIONIMMH Ha OOITUI X0 peIICHUS.

BrimonHens Bce o00s13aTesibHBbIE YCJOBHS TMOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOM ATTeCTALUM, IIPETYCMOTPEHHbBIE
MPOrpaMMoOit JUCLIUTIIMHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWI, YMEHUW, HABBIKOB IIOKA3aTEIsIM,
MPUBEJACHHBIM B Ta0JMIAX, OMNEpUPYET NPUOOPETCHHBIMHU
3HAHUSIMHU, YMEHHUSIMH, HaBbIKaMu. Ho moka3bIBaeT Hernyookue
3HaHUS, TMPUH OTBETE HE JOMYyCKaeT TIpyObIX OMIMOOK WK
MIPOTHBOPEUYHUH, OJJHAKO B (HOPMYJIUPOBAHUU OTBETA OTCYTCTBYET
JIOJKHASL CBSI3b MEXK/Ly aHAJIU30M, apIyMEHTAlUE U BBIBOJIAMH,
B pEIICHHH 3a7ad MOTYT COJep)KaTbcs rpyObie ommOku. J[is
MOJIyYeHUS TPABUIBHOTO OTBeTa TPEOYIOTCS YTOUYHSIOLINE
BOIIPOCHI.

YIIOBJ'IGTBOpI/ITeJ'IBHO

He BeIONHEHEI o0si3aTe/ibHbIE YCJOBHSA MOATOTOBKH
CTYJAEHTA K NMPOMEKYTOYHOM aTTecTaluu, NpeyCMOTPEHHbIE
nporpamMmmoii gucuuiimHel, MJIM cryneHT aeMoHcTpupyer
HEMOJHOE  COOTBETCTBME  3HAHWUW, YMEHHUH,  HAaBBIKOB
MPUBEACHHBIM B Ta0nuiax, JOMYCKAIOTCS 3HAYUTENbHBIC
OIIUOKH, TIPOSIBIISIETCSI OTCYTCTBHE 3HAHUM, YMEHHI, HABBIKOB 10
psAny ToOKa3arened, CTYIEHT HCIIbITBIBACT 3HAYUTEIBHBIC
3aTpyAHEHUS TIPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMHU.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

3. OueHo4YHBbIE CpeACTBA
Hepeqem, OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE

«MaTteMaTHYeCKHUI aHAJIHU3)

HanmenoBanne IIpencrasnenue
Ne KpaTkast xapakTepucTHKa OLEHOYHOTO
OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA
n/n CpeacTBa
CpeacTBa B ®OC
1 KoHTtponbHas CpenctBo nmpoBepku ymeHui npuMeHATth | Komruiekr
(camocTosATENbHAS | MOJYYEHHBIC 3HAHUS JJIS PEUICHUS 33/1a4 | KOHTPOJIbHBIX
) pabota OIPENEIECHHOI0 THIIA [0 TEME WU | 3aJaHUU 110
aszeln BapHaHTaM
(KP) p y p
2 | PacuetHo- CpencTBo mpoBEpKM YMEHMM NpUMEHATh | Komiuiekt 3amaHuid
rpaduueckas MIOJIy4YEHHblE  3HAaHMWS 1O  3apaHee | A BBIITOJIHEHUS
pabora OIIPEIEIICHHON METONUKE I PEIICHUS
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(PI'P) 3a7a4 WM 3aJaHU 1O MOZYJII0 WM | pacyeTHO-
JUCLIUIUIMHE B LIEJIOM. rpaduuecKoit paboThI

CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK
crenuanbHas Oecela TMEIaroru4eckoro
paboTHHKAa ¢ OOYyYalomUMCs Ha TEMBI,

VYeTHbII onpoc N .
CBA3aHHLIC C U3y4YaCMOU AUCHHUIIJIMHOU, U

Bonpocs o

cobece10BaHUE, TeMam/pasenam
3 paccuMTaHHOEC Ha BBIICHEHHE OO0beMa
(YO) N JIACITUTLTUHBI
3HaHUI oOyyaromierocs o
OIpeICICHHOMY pa3zieiy, TeMe, IpodiieMe
U T.IL
Cucrema cTaHIAPTU3UPOBAHHBIX 3aIaHUM,
Tect TO3BOIEATOIMAA DoHJ TECTOBBIX
aBTOMAaTHU3HPOB .
4 (T) P 3a1aHUI

aTh MPOILEAYPY U3MEPEHUS YPOBHSI 3HAHHU I
1 yMEHUH 00yJaronierocs.
5 | Dx3ameHanuonHbl | CpeACTBO MPOBEPKUM 3HAHUN, YMEHUH, | DK3aMEHAIlMOHHBIC

e OuneTsl HaBBIKOB. MOXKET BKJIIOYAaTh KOMILJIEKC | OUIIETHI.
TEOPETUYECKUX BOIIPOCOB 3a1a4
(OB) . ’ * | Illkana OLEeHUBAHUS
MPAKTUYECKUX 3aJaHUM.
npoueaypa
MIPUMEHEHHS.
IIpomexyTouHas Ox3ameH () 1) yctho (V)

arrectanus (ITA) 2) mucbMenHo (I7)

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEICTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKITIOYAIOT KOHTPOIBHBIE BOITPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOCHUST O0YUAIOIIUMHUCS Pa3/IeioB
JTUACHUIUINHEL, ipreM PI'P.

Conep:xanue pacuyeTHO-TpaguIecKuX padoT.

PacuerHo-rpaduueckas padora Nel no nuddepeHHaILHOMY UCUHCTCHUIO PYHKIIUI OTHOI
NepeMeHHOH

KpaTkoe copeprkanue 1 dTarnbl pacdeTHO-Tpaduieckoil paboThI:
[Ipenen 4ucIOBOM MOCIENOBATEILHOCTH, Tpeei PYHKITUH.
Hccnenoanrie pyHKIIMN HA HETIPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX QYHKIUH.

Hccnenoanne GpyHKIIMU, TOCTpOEHUE TPAPUKOB.

PacuetHo-rpaduyeckasi padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMeHHbIX.

Kpatkoe copeprkanue pacueTHO-rpaduueckoi paboTHI:
@DYHKIMHY HECKOJIBKUX NepeMEeHHbIX. YacTHbIe MPpOon3BoIHbIE. [IpON3BOHBIE OT CIOKHBIX
¢ynkuuit. [Ipon3BoHast IO HANPaBIEHUIO U IPAAUEHT. DKCTpEeMyM (YHKLHUH JIByX EPEMEHHBIX.

PacuetHo-rpaduyeckasi padora Ne 3 10 HHTErpajibHOMY HCUHMCICHHIO.

Kpatkoe copeprkanue u 3Tarsl pacdeTHO-rpaduueckoil paboThl:
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Ilepswiii sman:
Meroas! uHTErpUpOBaHUs. BriunciaeHue HeonpeIeIeHHbIX HHTErPAIOB.
Bmopoti sman:

[TpunoskeHus ompeeNIieHHbIX HHTETpalioB. McciaenoBanne CX0AMMOCTH HECOOCTBEHHBIX

HHTErpaioB.

KoMmiekT 3ananuii 1151 BbINOJHEHU S
pacuerHo-rpaduuyeckunx pador (PI'P)

0o apucuumianae MareMaTHYecKHd aHaAJINn3
(HauMeHOBaHHUE AUCLHILIHBI )

Teopust npenenos u auddepeHuuposanue GyHKUHMH OAHOM NepeMeHHOI

1. Haiitu npenensr:

2 2
1im(2_") ~(1+n) im\/n+2—\3/8n3+3

lim = z 1
2n2+3 ’ 3n+l
. . _(n-10
(575 imaliin) - [SER]
i 2x* +11x+15 . 4x*
m —————— lim —
x>-3 x+3 . 0 8m° 3x ,
2n+] _ 51771 . Sin 3x !
T 1 . ctg7x
’1141;1;01 3n+2 +5n x1—>01_eX2 }Lr?o(l_3x)
0, x<-rx
y=9sinx, —r<x<0
7, x>0

2. HccnenoBaTth Ha HEMPCPBIBHOCTDb WU BBIIIOJIHUTD YCPTCIK:

3. Haiitu npou3BOHYIO QYHKIUH:

2(3x3+4x2—x—2)

r= 151+ x ' y =Inarcsin/1-e>".

37 +1
x="—,
3t
tgx —ctgx (7
= arctg—————. y=sin| —+1 |.
TR [3
y—ﬂ y—arctg2;+sinln2x
3sin(12x+1) 20

Jx

x+2
3

. X
sin(x—2y)+—="7x
( ) y

y=arctg’ In

y=(x)

_ _t
x=e'cost, V=€ Cost
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4. CocTaBUTh ypaBHEHHs KacaTeIbHOW M HOpPMalM K JaHHOM KPHBOW B TOUKe ¢ abcruccoit

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

5. IlpoBecTH MOHOE UCCIIEAOBAHUE U TIOCTPOUTD TpaduK

Xg -

(I’yHKIIHI/I HECKOJBbKHX NNEPEMECHHBIX

x> +3y°
"o =
1. Haiitu yacTHbIE MPOU3BOAHBIE BTOPOTO MOPSJIKA, YOSIUTHCS, YTO v — “wr: Xy
2
2. Haiitu rpaaueHT pyHKImn 2 = f(x») grouxe Mo (x9570) : Jx , M, (4.6) .
2 2
3. ccmenoBath Ha sketpemMyM byHkmmo 2 =X — X+ +2y,
HNurerpuposanue
BbiunciauTh Heonpe/ieleHHbIe HHTErPabl
| dx
- X
2x+x [x27dx I(x +1)e’dx  Jxcos3xdx [e"cosxdx
dx dx x+18 d x+1 sin’ x
| | X | 5——dx dx
2 2 (x—6)(x+2) : 2
x"—6x+18, "x +6x+5, x“+3 cos’ x
Bbruncaurb onpeueneﬂﬂble nHTerpa.nbl
7.6 1 dx 1
3sin” x cosxdx —_— (x—1)e*dx f
g , ov1+3x, g , xNT+Inx |
6 2 147 4 dx Lx® +2x
I I dx _[—2 Z—dx
11+4/3x-2 S arctgx 1(3x+5)" o x“+1
J3 ) 7.6 ‘ 1 dx
| ——— [V4-x"dx J3sm2xcosxdx I
0 A/1+ x> 0 S0 oooVI+3x
3
[
X dx
j (x—1)e*dx j
0 , xNT+Inx
HecoﬁcTBeHHble HHTErpajibl
1. YkaxwuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISICTCS CXO/ISIIIMMCS
[Vxdx, [x7dx, [Nx dx
1 1 1 .
© dx
2. BBIUKCIINT HHTETPAII, YCTAHOBUTH €10 CXOAMMOCTD HIIM PACXOAUMOCTD = 1+ X
[1In xdx
3. BeiunucanThs MHTErpas, yCTaHOBUTh €r0 CXOJAUMOCTb UM PACXOAUMOCTh 1

a dx
[—

4. BeluncnuTh HECOOCTBEHHBIM HHTErpai ¢ VX | yCTaHOBUTH €r0 CXOJUMOCTb UITH
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PacxoIUMOCTb.
1
dx

2

5. BEIUKMCIUTE HECOOCTBEHHEBIH HHTErpan -1 X , YCTAHOBUTD €I'0 CXOAUMOCTDb HUJIN

PacxoauMOCTb.

T odx
1+ x7

2. Berancaurts HHTErpail, YCTAaHOBUTH €TI0 CXOAUMOCTD WJIN PACXOJUMOCTDE -

0

'[hlxdx

3. BelunucinuTh HUHTCIrpajl, YCTAHOBUTL €TI0 CXOAUMOCTD UJIM PACXOAUMOCTD 1

¢ dx

2
4. BBIYUCIUTH HECOOCTBEHHBIN HHTETpal ~1X | YyCTAHOBHUTH €r0 CXOJMUMOCTD HITH

PacxoauMOCTb.
¢ dx
3
BrruncnuTh HecoOCTBEHHBIN uHTErpan 0 , YCTAHOBUTH €r0 CXOAUMOCTh WU
pacxoauMOCTb.
KpaTHble uHTErpaibl

1. U3MeHUTh NOpSAOK UHTETPUPOBAHUSI B IBOTHOM MHTETpaJie
2

J.dxéj.xf(x, y)dy idy rf(xa y)dx
b. 0 » .

a. o0 2x ,

[Jao—x* =y*ydxdy,  D={(x,y)1<x<2, 0<y<2
2. Beraucnourp (P
3. Beruuciauthb

J.J.(l2x2y2 +16x°y° )dxdy;
D

D: x=1,y=x2,y=—\/;.
4. BeIYACINTH

[[(x* + y)dxdy,
(D) D — MHOXCCTBO TOYCK IIJIOCKOCTH, OrpaHquHHOC JIMHUIMHU

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

5. Haittu nnomaas GUrypsl, orpaHU4eHHON TaHHBIMU JTUHUSIMH

y=3/x, y=4e", y=3, y=4.

6. Haiitu miomaas Gurypsl, OrpaHHueHHON THHUsIMEA Y~ x? , y=x+2

8. Haiit 06beM Tena, momydeHnoro spamenueM Bokpyr oc OY durypsi, orpannuennoit
v Y =%, y=1 x=0

9. Haiftu 06beM Tena, HodydeHHOro BparenueM Bokpyr och OX purypsl, orpaHuueHHOM
2
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KonTposabHbie padoThl (IpUMepbI)

Bapuant

1. TloctpouTs rpadux: Y = 3 €08 2x

2. Haiitu npenensr:

. 1—cos2x CoxX=xt—x=2
Im———

257 1m-— 2
2)70 e —1 3) @2 x =2x" +x—-2

1
X —x—] . (1+xcos2x |
. iy hm(—} tim(x— —x+1)

5) 0\ 1+xcosx ) ) v

—x, x<0

y=4x>,0<x<2

3, x>2
3. HccnenoBath Ha HEMPEPHIBHOCTH U BBIMIOJIHUTh YEPTEXK:
Bapuant
1. Haiitu npousBogayto Vx :
y=arctg’ In Jx Jx
= —(/x
a) x+2 6) ( )
x3
sin(x—2y)+—="7x )
B) y r) x=e 'cost Y =€ Cost
. [1 1
hm(— — ]
2. Haifru *~7\ ¥ arctgx
2 l
f(x)=x"+—
3. TIpoBeCTH TIOJHOE UCCIEI0BAHUE U TIOCTPOUTH rpaduK X",

Bapuanr.

ou

Nel. BoruncauTs Npou3BOIHYIO IO HAIIPABIEHUIO OS u naittn MOJyJIb BEKTOPA I'pajiueHTa JJist

X 3
u=2xy+——=+z
byHKIIH VY grouke A0:9:1) o HaIpPaBJICHUH, COCTABIISIFOIIEM C OCSIMHU

cosoz—g cosﬂ—§ <z
7 77752

KOOpAUHAT YTJIbI

z:xy(1—4x2—4y)—5_

Ne2. UccnienoBath Ha SKCTpeMyM (YHKITUIO



dz
4 "
N3 Z=In(y—x ), X=+/sint, y=c0S! aim df.

Bapuant

Boiuucanume:

2
I 2x+1 -In xdx
2.1

2x—1

3x? -4 sin’ 3x .
3.J‘x2+4xdx' 4.J'c0523xdx' s.I\/4—2x—x2

1. BbluMcaUTH UHTErPATIBL:

+o0

[ [

N300pa3uts 001acTh MHTETPUPOBAHUS U KI3MEHUTD MOPSIOK HHTETPUPOBAHKSI B IOBTOPHOM HHTETpae
V25-x%
j dx j £ y)dy.

Boruncnute miomaab GUrypbl, OrpaHUYEHHOM JMHUSIMHU
2
y=2—-x", y=Xx.

BapuaHT 3aaHuil TPEHUPOBOYHOIO TECTA.

3agaun

_ arcctgi/; dy—?

1 yacTep 1. y=sinlnx, ', y"=? 2. 4 by ’ 3.

y=3x> +xe*,x,=2,ax=0,1, ay—?

4. HaiiTi mpouM3BoaHy0 Vs ;

y =3 Sil’l4 x__3 arctg7x
o\ x 6) y=x

=cos3x . .
B) X r) X=Cost+sint Y =sint—tcost

2
5. UiccnenoBarh Ha SKCTPEMYM S(x)=(x=3) (x=5),
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e
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,
2 X = 1

8. IlocTpouTs KacaTenbHyO K rpaduxy GyHKIUN ! (x ) = 3arccos x B TOUKE 2,
2 yacthb 9. Haiitu npenenst:

. (3+n) =(2+n)’ 2 te5x

lim . tg2x . X" +2x-3 lim

o (2+n)2—(1—n)2 m= m = 2 ~ tg3x
1) 2)=0e™ —1 3) =3x +5x"+6x 4) 2
3 yacTh

0, x<-x
y=<sinx, —7<x<0
>
10. UccnenoBaTh Ha HETIPEPHIBHOCTD U BBIMOJIHUTH YEPTEK: 7, x20
3
X
X)==

11. IlpoBecTu nonHOE MCCIEAOBaHNE U OCTPOUTH TpaduK x -4,

Kpurepun ouenku:

- OLICHKA «3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIM OH PETYJIIPHO B TEUEHUE CEMECTPA MTPEACTABIISII
pemenus 3a7ad, BBINOJHWI IOJHOCTBIO BCE 3aJaHMS M HMX 3allIUTWI, OTBETUB HAa BOIIPOCHI
IIPEINoAaBaTels;

- OLIEHKA «HE 3a4YT€HO» BBICTABIISETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEYEHHE CEMeCTpa
MPEJICTABIISsUT PeIllleHusl 3a/lad, BBIOIHWI 3aJaHUsS HE TMOJHOCTHIO WM BOOOIIE HE MPEeACTaBIISI
paboTel Ha TPOBEPKY, JOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETaXx Ha BOIPOCHI
IIpENoaaBaTeis.

Jlns mpoBeieHUsl TEKYILEro KOHTPOJsS 3HAaHWN CTYJEHTOB B JUCTAHIMOHHOM (opmaTe B
pa3paboTaHHbIX Kadenpoil «MaTemMaTukay OHJIaH-Kypcax UMEITCS MPOMEXYyTOUYHbIE (MPOOHBIE)
TECTBHI.

3.2. [Ipome:kyTOUYHASA aTTeCTALMS
KommniekT Bonpocos
JudpdepennnaibHoe HCHUCTeHHe PYHKIUI OHOHN NTepeMEeHHOH

[TonsiTHe mepeMeHHON BEeMMYUHBI U 00J1aCTH €€ U3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(ukanus GyHKIUH.

OrnpenenieHne U TUIIBI YACIOBOM MOCIEA0BATEIBHOCTH.

IIpenen YHUCIIOBOI [IOCJIEI0BATEIbHOCTH. Apudmernueckue olepanuu Haj
IIOCJIEI0BATEIbHOCTSIMU.

5. VYcnoBus cyliecTBOBaHUS KOHEYHOTO MTpe/ieia YUCIOBOH MMOCe10BaTeNbHOCTH (TeopeMbl Komu
u Beitepmtpacca).

AW N —
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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.

SIS e

S o o

O

BTopoii 3aMeuaTenbHbIi mpeed.

[Mpenen ¢pyukuuu. Onpenenenus. [ eoMmeTprdeckast MHTEpIpETaLUs MOHATHUS IIpeea GyHKITUH.
CaoiicTBa NpeIesioB.

BbeckoneuHo maieie, 6eCKOHEUHO OOIbIINe (DYHKIHH.

[TepBrIii 3amMeydaTenbHbIN TIpEe.

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

BBIUMCIICHUHU IIpeJesIoB. Tabaua SKBUBAIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepbiBHOCTS (yHKIIMM B TOYKE W Ha TNpoMexyTke. OJHOCTOPOHHHE MpPEICIBbI.
Knaccugukanus Touek paspbiBa rpapuka.

CaoiicTBa (yHKIMH, HETIPEPHIBHBIX Ha 0Tpe3Ke (TeopeMbl Beiiepmtpacca, bonbuano — Komm).
[IpousBognas. ['eomerpruueckuii U HU3MIECKUN CMBICT IPOM3BOAHON. KacaTenpHas 1 HOpMalb
K TUIOCKOM KPUBOM.

Tabnua npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

CBsI3b MEXKAY CYLIECTBOBAaHHEM MPOU3BOJAHON (PYHKIIUH B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIUU
B TOU K€ TOYKE.

[Ipon3BoHas CyMMBI, IpOU3BeIEeHNUs, YacTHOTrO. [Ipon3BoaHast ci0xkHOM 1 00paTHON (QyHKIUH.
IIpon3BosiHas mapamMeTpUyecKy 3alaHHON (PYHKLMH.

[TpousBoaHast GyHKINH, 3aJaHHON HESBHO.

JuddepenurpoBanue ca0xKHOH MOKa3aTebHONW (QYHKINU.

Huddepennmpyemocts. Auddepennman. ['eomerpuueckuii cMbica nuddepeHnuana.
[IpouzBoaHbie U U depeHIanbl BEICIIMX MOPSIKOB.

OcHoBHBIE TeopeMbl nuddepeHmansHoro ucuucienus (treopema depma, Teopema Poms,
teopema Jlarpanxa, Teopema Koum).

[IpaBuno Jlonurans.

MmuorouneHn Teiinopa u ero coiictBa. ®opmyna Teitnopa. Octatounsiii wieH popmyisl Teinopa
B (opme Jlarpanxa u Ileano.

AcuMnToThI rpaduka QyHKIUH.

OkctpemyM. Heobxoaumoe ycmoBue skcTpeMyma.

JlocTaTouHBIE YCIOBUS KCTPEMyMa.

JloctaTouHoe yciioBue Bo3pacTaHus (yObIBaHUA) QYHKIUH.

HauOonbiiee n HauMeHblee 3HaYeHNs (YHKIIMU Ha OTPE3Ke.

BoInykinocTh, BOTHYTOCTb, TOUKa Ieperunda. JlocTaTouHOE yCIIOBUE BOTHYTOCTH (BBIIYKJIOCTH).
Heo6xonnmoe ycnoBue Touku neperuda. Jlocratounoe ycioBue neperuoa.

OO01mast cxema MOCTPOCHHUS U UCCIIEOBaHMs rpauKa QyHKIHH.

OYHKIUU HECKOJBbKUX TEPEMEHHBIX

OmnpeneneHne U TeOMETPUIECKUI CMbICH (DYHKIIMU ABYX MEPEMEHHBIX.

JIuHuM ypOBHS (GYHKIHH JIByX IEPEMEHHBIX.

YacTtHble Mpou3BOIHbIE (PYHKIUN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUIN CMBICI
@DyHKIMU HECKOJIBKUX NEPEMEHHBIX, OHATHE MoJHOTro Auddepennnana.
JuddepennrpoBanue CI0KHBIX QYHKINI HECKOIbKUX TEPEMEHHBIX.
[Tpon3BoIHBIE BBICIIMX MOPSAIKOB (PYHKIIUM HECKOIBKUX MepeMeHHbIX. CMelaHHbIe
npousBoanHsie. Teopema IlIBapua.

[Tpon3BoHas PYHKIMU HECKOJIBKUX EPEMEHHBIX 110 HAIIPABICHUIO.

[Tpon3BoHas O HAIIPABIEHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKITUM HECKOJIBKUX MEPEMEHHBIX.

HeoOxoaumoe u 1ocTaTOuHOE YyCIOBHS SKCTpeMyMa (PYHKIIMH JBYX MEPEMEHHBIX.

UHTEI'PAJIBHOE HCYUUCJIEHUE
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[TepBooOpazHasi, HeonpeAeIeHHbIN HHTErpai. TadauIa OCHOBHBIX HHTETPAJIOB.

3amMeHa NepeMEeHHOM U UHTETPUPOBAHKE 110 YACTSIM B HEOIIPEIEICHHOM UHTErpase.

HuTerpupoBaHue ¢ MOMOIIBIO MMOABEICHUS 01 3HaK nuddepeHiuana.

WNuTterpupoBanue paimoHalIbHBIX APOOEi.

WHTerprpoBaHue 10 4acTSIM U 3aMEHa [IEPEMEHHOM B ONPECICHHOM UHTETpaJie.

HuTerpupoBanne TPUTOHOMETPUIECKUX (DYHKIIUN, OCHOBHBIC TPHEMEI.

HuTerpupoBanue uppaoHaibHbIX (YHKIIHA.

YHuBepcanbHasi TPUTOHOMETPUYECKas OACTAHOBKA.

OrnpeneneHHbI HHTErpall U ero cBoiicTBa. @opmyna Herotona — JleliOHua.

10 [TpunoskeHus OMpeIeIEHHOTO HHTErpaia K PEIICHUIO T€OMETPUICCKUX U PU3NICCKUX 3a]1ad.

11. Beruncnenue miomniaiei ¢ MOMOILIbIO ONPEIEICHHOT0 HHTErpaa.

12. Beruncienne ionaan 1 JIUHBI KpUBOH, 3aIaHHON YPaBHEHHUSIMH B ITapaMeTpuieckoid opme.

13. Beruncnenue mionaan KpUBOJIUHEMHOTO CEKTOPA B MOJISIPHBIX KOOPAUHATAX.

14. Boluncienve IUIomaged B MPSMOYTOJbHBIX U TOJAPHBIX KOOPJAMHATAX C IOMOIIBIO
ONpENIETICHHOT O UHTErpasa.

15. Beruncienue IIuHbI IyTH ¢ TIOMOIIBIO OMPEIETICHHOTO HHTErpasa.

16. Beruucnenue AauHbl 1yTd KpUBOi, 3aJaHHOM MapaMeTPUYECKHU.

17. Beruucnenne o0bema Tesia BpalieHus ¢ TOMOIIBIO ONPEEICHHOT0 HHTETpaa.

18. Beruncnenue mioniaau noBepXHOCTH TeJla BpaIleHUS.

19. HecobcTBeHHBIE HHTETPAIBI IEPBOTO U BTOPOTo TUMA. [IOHATHS CXOIMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOcTBeHHBIE HHTETPAJIBI OT Pa3PBIBHBIX (PYHKIIUH.

OO N U R W

IK3aMeHAIlMOHHbIE OUJIEThI

Haznauenue: Vcnionb3yroTces 1s npoBeAeHUs TpoMexyTouHol arrectanuu (I1A) no qucnumniuze
«MaremaTnueckuii aHanuz".
Pernament skx3ameHa: - Bpemst Ha OArOTOBKY TE3UCOB OTBETOB - 70 45 MUH.

- Crioco6 KOHTPOJISA: YCTHBIE OTBETHI.
KoMruiekTsl sK3aMeHalMOHHBIX OUIIETOB JIOJDKHBI CoZiepkKaTh OunieToB Ha 25-30% OGosbIie yncia
CTYZCHTOB B Ipymne (XpaHsaTcs Ha Kapeape «MaremaTukay).

TunosBble BAPHAHTHI OUJIETOB NPUJIATAIOTCS.

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

®daxynbTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Matemaruxa
O6pazoBatenpHas mporpamma 27.03.04 «YnpaBiieHHe B TEXHUUECKHX CHCTEMaX)»
JucuuimmHa  «MaTeMaTU4eCKUi aHaInu3»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeompeAeIeHHBIN HHTETpa. TabMia OCHOBHBIX HHTETPAJIOB.
dx

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

3. Haiitu rpapuent pynxiuu =~ YVX g rouke M,(1.4) .
4. VYxkaxure, Kakoil 13 HECOOCTBEHHBIX WHTETPAJIOB SBIISETCS CXOIAIIAMCS
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T\/;dx, Tx%dx, T\/de
1 1 1 .

_ —X
5. HaiiguTe s5KCTpEMyMBI U TOUKH neperuba GpyHkuun V = (x=De ™

YTBepxneHo Ha 3aceqanuu Kadeapsl mateMaTHku « 30 » 04. 2025 r., mpotokon Ne 7
3aB. kadempoii / O.M. bapanosa /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITHN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE
YUYPEXJEHUE BBICHIEI'O OBPA3OBAHU A
«MOCKOBCKHWH NOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM IOJINTEX)

@axynbTeT 0a30BbIX KOMIIETEHIIHUH, kadenpa «Maremaruka»
O6pazoBatenbHas nmporpamma 27.03.04 «YnpaBiieHHE B TEXHUUECKHX CHCTEMAaX)»
Huciunnuaa «MaTeMaTHueCKUM aHaJIn3)

Kypc 1, cemectp 2

DK3aMeHaAMOHHBII outeT No 1

1. HecobcTBeHHbIE HHTETPAIBI NIEPBOIO U BTOPOro Tuma. IIoHATHS CXOAMMOCTH U pacXOAUMOCTH
HECOOCTBEHHOI'O MHTErpaa.

‘ 2t?
v o X = 3> y = 3
2. Haiiti npou3BoHYIO (QYHKIIMH, 33aHHON MapaMeTPHUYCCKU 1+t 1+,

2 2
3. Hccnenosars Ha skcTpeMyM dyHkmuio 2 =X ~ X+ +2y,

7.6

J-3 sin” x cos xdx
4. BplUUCIUTH ONPENIETCHHBIN UHTETpaT 0
5. Haiitu 06beM Tena, nostydeHHoro BpamenueM Bokpyr ocu OX urypsl, orpannuennoit

_ .3 _ _
maamsamu V=%, y=1L x=0

YTBepxeHo Ha 3aceaHuu Kadeapsl mateMaTHK « 30 » 04. 2025 r., npotokon Ne 7
3aB. kadenpoii / O.M. bapanosa /

J151g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUM CTYIEHTOB B JUCTAHIIMOHHOM (opmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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