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1. Henun, 3a1a4u ¥ NVIAHKMPYeMble pe3yJbTAThI 00y4eHus M0

AUCIHUIIIINHE

K OCHOBHBIM yessam OCBOCHUS JUCLMILIMHBI «MaTeMaTH4eCKUil aHaIu3» CIIEAyeT OTHECTH:

- BOCIIUTaHHE y CTY/IEHTOB OOIIe MaTeMaTU4ECKON KYJIbTYpbI;

- npuoOpeTeHHe CTYAEHTaMHM IIMPOKOI0 Kpyra MaTeMaTH4eCKUX 3HaHUM, yMeHMH u
HAaBBIKOB;

- pPa3BUTHE CIIOCOOHOCTH CTYAEHTOB K MUHAYKTUBHOMY U JIeAYKTUBHOMY MBIIUICHUIO HapsLy
C Pa3BUTHEM MATEMATHYECKOU MHTYULIUH;

- YMEHHUE CTyI€HTaMU Pa3BUBAaTh HAaBbIKM CAMOCTOATEIBHOTO U3y4eHUsl yUeOHOM U Hay4HOM
JIUTEPaTypBl, COACPIKALIENH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTaThl,

- TOATOTOBKY CTYIEHTOB K JESITEIbHOCTH B COOTBETCTBMM C KBaJU(UKALMOHHON
XapakTepUCTHKONH OakamaBpa IO HampaBlIEHUIO, B TOM 4Hcle (opMuUpoBaHHE yMEHUH
HCIOJIb30BATh OCBOCHHBIE MATEMAaTUUYECKNUE METO/IbI B TPO(GECCHOHATILHON 1€ATEIIbHOCTH.

- TOJATOTOBKY BBICOKOKBATU(UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHIX
uGpoBoi TYpOYJEHTHOCTH M BBICOKHX TEXHOJOTMYECKUX PHUCKOB COBpPEMEHHOH uH(poBoit
SKOHOMUKH.

K OCHOBHBIM 3a0auam OCBOEHMS IUCLUIUIMHBI «MareMaTUYecKHil aHainu3» Ccleayer
OTHECTH:

- OCBOGHHME CTYACHTAaMH OCHOBHBIX IOHATUH, METOJO0B, (OPMUPYIOIUX OOLIYIO
MaTeMaTHUYECKYI0 IOJIMOTOBKY, HEOOXOUMYIO JIJIsl YCIIEHTHOIO PELIEHUs IPUKIIaHBIX 3a]a4;

- (hopmupoBanue y cryaeHTa TpeOyeMoro Habopa KOMIETEHLHUI, COOTBETCTBYIOIUX €ro
HAIPaBJICHUIO TIOJTOTOBKU M 00ECIICUNBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenne no naucuuruinHe «MaTeMaTHUeCcKUil aHalu3» HampaBlieHO Ha (opmupoBaHHE Yy
oOyuarouxcs cieayoumx komnereHuii B coorserctsuu ¢ @I'OC 22.03.01 «MarepuanoBeneHue

U TEXHOJOTUU MaTepuajioB», yTBEPKAEHHbIM npukazoM Munobpuayku Poccum ot 02.06.2020 N
701:

Koa n HauMeHOBaHHe KOMIIeTeHIIMH I/IHIII/IKaTOPBI JOCTHKCHHUSA KOMIIC TCHIIHU

OIIK-1 HOIIK-1.1. Pemaer 3amaum, oOTHOCSIIUECS K
Crniocob6eH pemath 3a/1a4, OTHOCAIUECS | MPOPECCUOHANIBHOW  JIEATEIbHOCTH, TPUMEHSS
K MpoecCHoHaBbHO IeSATENbHOCTH, METOAbl  MOJEIUPOBAHUSA,  MaTEMaTUYECKOIO
MIPUMEHSIST METOIbI MOJICIIMPOBAHUS, aHamu3a, €CTECTBEHHOHAYYHbIE u

MATEMaTHYCCKOI0 aHajin3a,
C€CTCCTBCHHOHAYYHEBIC U
O6H_ICI/IH)KeHepHI>Ie 3HaHUA

oO0IIenHXEeHEPHbIE 3HAHUS.

HOIIK-1.2. Hcnons3yeT OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHbIX M  OOILIECHMH)KEHEPHBIX
3HaHUN B PO(eCCHOHATILHOM e TEIbHOCTH.

OIIK 4

Cnoco0eH npoBOANUTH U3MEPEHHUS U
HaOmroieHus B cepe npodeccuoHambHON
JeSITEIbHOCTH, 00pabaThIBaTh U
NPECTaBIATh SKCIIEPUMEHTAIbHbIE
JTAaHHBIC

NOIIK-4.3. OGpabarbiBaeT |  HpEICTaBISET
OKCIEPUMEHTAIbHBIE JIaHHBIE, TIOJTy4YE€HHBIE B
pe3yibTaTe U3MEPEeHUN U HaOJII0JCHUH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

I[I/ICL[I/IHJ'II/IHa OTHOCHUTCS K 00s3aTeabHOM yacTu Oj0ka bl: MO,[[yJ'IB «MaTeMaTH4eCcKHUe U ecTe-

CTBCHHO-HAaY4YHbIC TUCHUILIINHBI.




JucuuruinHa 0azupyercs Ha CIeayIouei, MpoiiIeHHON TUCIUITIHE:
- JIuneiinas anreopa.
Jucuunimba «MareMaTUYecKuid aHaliu3» JIOTUYECKW CBSi3aHa C  MOCIEAYIOLIMMU
JUCUUTIIIMHAMU
B ob6sazamenvnou wacmu:
- Gusuka.
- Teopernueckass MexaHUKa.
- MaremaTtnueckoe MOJEIMPOBAHUE B MATEPUAIOBEICHUH.
- DKOHOMHUKA 1 OpraHMU3aIus MPOU3BOJICTBA.
B uacmu, ghopmupyemoii yuacmuuxamu 00pazoeamenbHulX OMHOUEHUN!
- OCHOBBI HAYYHOT'0 MPOTPAMMUPOBAHHUS B MAaTEPUATIOBEICHUU.

3. CTpyKTypa U coJep:KaHue TUCIIUITUHBI

OO6m1ast Tpy10€MKOCTh TUCIUILIAHBI COCTaBIsAeT 4 3a4eTHbIC eqUHUIIBI -144 yaca.

3.1. Buapl yueOHO# padoThl H TPY/10eMKOCTh

n/n Bun yuye6Hoii padoThi Koauuecrso Cemectp 2
4acoB
AyIMTOpHBbIE 3aHATHUS 72 72
B ToMm uncre:
Jlexmmm 18 18
1
CeMuHapCcKue/TPaKTHYECKHUE 3aHATUS 54 54
2
JlaGopaTopHble 3aHATHUs - -
3
CamocrosiTesibHas padora 72 72
IIpomexyTouHas aTTecTalus
DK3aMeH DK3ameH K3
Hroro 144 144

3.2. TemaTuueckni NJIAH U3yYeHUs U CHUTITIMHBI

Pa3zmemién B mpunoxenuu 1 x paboueit mporpamme.

3.3. Conep:xaHue pa3iejioB AUCUUILUINHbI

BBenenue

Hpe)]MeT, 3aaa4u U COACPKAaHNUEC TUCIHUITIINHEBIL. OCHOBHBIE 3TaIbI Pa3sBUTHUA AUCHUILIINHBI.
CprKTypa Kypca, €ro MECTO U POJIb B IOATOTOBKEC 6aKaHaBpa, CBA3b C APYI'UMHU JUCHUIIJIMHAMMU.

Paznea 1. Ilu¢gdepenunanbHoe ncuuciaeHue pyHKuuii o1HoI nepeMeHHOM



Tema 1. Yucnosas nocnenoBarenbHOCTh. [Ipenen uncinoBoil nMocieoBaTeIbHOCTH U €T0
cpoiictBa. Oynknus. [Toctpoenne rpadukos Gpynkiuid. [Ipeaen Gpyakmuu. OCHOBHBIE TEOPEMBI O
npenenax ¢pynkuuu. [lepBoiii 1 BTOpoi 3aMeuarenbHble npeaessl. CpaBHEeHHE OECKOHEYHO MaJIbIX
1 6ECKOHEYHO OOJBIINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEIUYMHBI.

Tema 2. HenpepbIBHOCTh (DYHKITHIT B TOUKE M HAa MPOMEXKYTKE, TOUYKH pa3pbiBa QyHKIIUH,
WX KiaaccuuKaius. ACUMIITOTH rpaduka GyHKIIUN, UX KIaCCU(PUKAIIHSL.

Tema 3. [IpousBoanas pynkun. I'eomerpudeckuii u HU3MYECKHA CMBICT TPOU3BOIHOM.
[IpaBuna muddepennrpoBanus U GOPMYIIbl BEIUUCICHUS MTPOU3BOAHBIX. TabnuIia MPOU3BOIHBIX
OCHOBHBIX JJIEMEHTApHBIX (PYHKIMI. Bpruncienne npou3BoaHbIX (YHKUWH, 3a1aHHBIX pa3iny-
HBIM 00pa3oM.

Huddepenunan. [IpousBoausie U quddepeHmans BEICINX TOpsakoB. [Ipubnmxennsie
BBIUHCIICHHS C TOMOLIBIO AU(depeHIInaioB.

Tema 4. Ilpasuio Jlonurans. ®opmyna Teinopa. PackpbiTue HeompeaeneHHOCTEN pa3-
JUYHOTO THIA. Pa3nokeHne OCHOBHBIX JIeMEeHTapHbBIX QyHKIni o hopmyie Teitnopa. [Tpnudium-
YKCHHbIE BBIYUCIICHUS C IOMOIIbIO popmynsl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl U epeHIInaIbHOr0 ucurciaeHus. MOHOTOHHOCTh (yHK-
WU, SKCTpeMyMbl HeoOX0IuMBIC U JIOCTATOYHBIC YCIIOBUS MOHOTOHHOCTH, JIOKAJIIBHOTO KCTpe-
myma. MccnenoBanue BoiykiocTu rpaduka ¢pynkiuu. Touku nepernda rpapuka GyHKIUH.

Obmas cxema uccienoBanus GyHKIMHU U TocTpoeHus ee rpaduka. CBoiicTBa QpyHKIMIA,
HENPEePBIBHBIX HA OTpe3ke. HanbompIiee 1 HanMeHbIIee 3HaYCHHS PYHKIIMHA HA OTPE3Ke.

Paznen 2. duddepenunanbHoe ucuucieHHe (YHKIHI HECKOJBbKHX IepeMeHHBbIX

Tema 1. @yHKIIUN HECKOJIBKUX NepeMEHHBIX. JIMHIM U TOBEpXHOCTU ypoBHs. YacTHbIe
npousBoansie. [lomubnii quddepennman. I[IponsBomHbie ClOKHONW (HYHKIIMH HECKOJIBKUX Tepe-
MeHHbIX. YacTHbIE IPOU3BOIHBIE U JU(depeHIrabl BRICIINX opaakoB. Teopema IlIBapua.

Tema 2. [IpousBoaHast o Hanpasnenuto. ['paguent. KacatenpHas k kpuBoii. KacarenpHas
IUIOCKOCTh UM HOpMaJib K moBepxHocTu. dopmyna Teitnopa. DxcTpeMyM (QyHKIIMM HECKOJIBKHX
nepeMeHHbIX. HeoOxoaumbie U 10CTaTOYHbIE YCIOBHSI SKCTPEMYMA.

Pa3nen 3. UHTerpajibHOe HCUHCIEHHE

Tema 1. IlepBooOpaznas. Teopema cymiecTBOBaHHS HEOINpEeTIeHHOro uHTerpana. He-
OIpeJIeIeHHbI MUHTErpajl U ero cBOMCTBa. Tabyuiia MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuii. Merosn HenocpeACTBEHHOTO MHTETPUPOBAHUSL.

MeTosbl MUHTETPUPOBAHUS C MOMOIIBIO 3aMEHBI IIEPEMEHHOH, MOABEICHUEM MO/ 3HaK audde-
peHIiana. Metoa UHTErpupPOBAHHUS 10 YACTSIM.

WHTerpupoBanue palMoOHaIbHBIX IpoOel, MHTErpUpPOBaHNE HEKOTOPBIX BUJIOB HPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (PYHKLINH.

Tema 2. 3agaun, NpUBOIALINE K MOHATHUIO ONpPEAENeHHOro nHTerpana. OnpeaeneHHblil
MHTErpaJl, €r0 CBOWCTBA. Y CIOBUS MHTETPUPYEMOCTH. IHTErpas ¢ mepeMeHHbIM NPeIeIoM HHTE-
rpupoBanus. Dopmyna HeroTona — JleliOHMIa. 3aMeHa IepeMEHHOI B ONpeieICHHOM HHTETrpasle.

[IpunoxkeHus onpeesIeHHOro HHTerpajia B reOMETPUN U MEXaHHUKe (BBIYMCIIEHUE TLTOIA-
Jei TUIOCKUX (UTyp, ATUHBI KPUBOI, 00HEMOB.

Tema 3. HecoOCTBEeHHBIC HHTETPAJIBI TICPBOTO M BTOPOTO poJia (110 OECKOHESYHOMY TTpOMe-
KYTKY, OT HEOIrpaHHUUEHHBIX (DYHKIIMI HA KOHEYHOM ITPOMEXYTKE), UX CBOWCTBA.

Tema 4. 3anaun, npuBOASIIKNE K KPAaTHBIM MHTETpasiaM. /IBOMHOM ¥ TPOMHOW MHTETpaIbI,
ux coiicTsa. [IpaBuina BeIYMCIEHUS ABOWHBIX HHTETPAIOB.

3.4. TemaTuka NpaKTUYECKUX 3aHATHI M0 TUCIUIIIUHE
«MareMaTHYeCKU aHAJIU3»



No Tema 3aHATHSA

n/n

1 Pa3nen 1. DiieMeHThI MATEMATHYECKOT'0 aHAJIN3A.
HucnoBas mocienoBaTenbHOCTh. lIpeaen 4ucioBoil MOCAEA0BATENBHOCTH U €r0
cBorictBa. [IpaBuna npenenpHOro nepexona. ®yukmus. [Ipenen gynkmuu. Teo-
pemsl o npenenax GyHkuuu. [lepBblil 1 BTOpoii 3aMeuaTeNbHbIE IPEAeIbl.

2 CpaBHeHHE 0ECKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIITNX BEIMYNH. DKBUBAJICHTHBIC
0OECKOHEYHO MAaJjible BEIMYMHEI.

3 PackpsiTre HEOnpeIeIeHHOCTEH Pa3InYHOr0 TUIIA

4 HemnpepbIBHOCTS (YHKIHIA B TOUKE U HA TPOMEXKYTKE. OTHOCTOPOHHHE TIPEICIBL.

Touxu pa3pbiBa pyHkuuu. [IpuMepsl permeHus 3aaaq




[TpousBoanas pyukiuu. [IpaBuna nuddepenimpoBanus U GOpPMYIIbI BEIYUCICHHS
npou3BOIHBIX. TexHuka audpdepeHunpoBaHus

6 JuddepenuupoBanue oOpaTHHIX PYHKIUH, QYHKINI, 3a1aHHBIX HESIBHO, ITApAMET-
pudecku, gorapudmudeckoe auddepeHnupoBanme

7 | uddepennman. ['eomerpuueckuii cmbica nuddepenuana. [Ipouzsoansie u nud-
bepeHLnanbl BHICIIUX MOPAAKoB. [IpuOamkeHHbIe BBIYMCIEHUS C TOMOIIBIO TUd-
(dbepeHnmanoB.

8 [IpaBuno Jlonutans. ®opmyna Teitnopa. PackpeiTie HeonpeaeneHHOCTEeNH pa3any-
HOro Tumna. Pa3no)keHus OCHOBHBIX 3JIeMeHTapHbIX QyHKUUH 1o hopmyne Makio-
peHa.

9 [TpubmKkeHHbBIE BRIYUCIECHUS C TOMOIIbI0 (hopmyibel Telnopa.

10 | [NomHoe uccnenoBanue GyHKIMA U mocTpoeHue rpaduxos. [Iprumepsr

11 | [TonHOE uccnenoBanue GyHKIMI 1 mocTpoeHue rpaduxos. [Ipumeps! (Ipomomke-
HUE)

CamocrositenbHas padbota Nel Ha ceMuHape 1o (QYHKITUSAM OJTHON TIEpEeMEHHOM

12 | Pa3gen 2. ®yHKINH HECKOJIbKHUX MepeMeHHbIX. JINHUN U TOBEPXHOCTH YPOBHSI.
YacTtHble mpou3BoaHbIe U AU} QepeHnnan nepBoro mopsaKa.

13 | [onusiit nuddepennnan. IMpousBonusie cnoxnoit pynkuu. [IponsBoanas GyHk-
1[UY, 33JJaHHON HesBHO. YacTHbIE MPOU3BOJAHBIE U IUD(epeHIaibl BBICIINX T10-
psankoB. Teopema [1IBapua.

14 | IIpousBoHAas MO HAIPABJICHHIO. ['paiueHT.

15 | DkerpemyM (QyHKIHMHM HECKOJIBKHX MepeMeHHbIX. HeoOXoaumbie U AOCTaTOYHBIC
YCIIOBUS IKCTPEMYMa.

16 | CamocTosiTenbHas padoTa Ne 2 Ha ceMuHape M0 GyHKIUIM HECKOJIBKUX Iepe-
MEHHBIX

17 | Pa3aen 3. UHTerpajbHOe HCUYHUCTIEHHE
[TepBooOpaznas. HeonpeneneHnHslil HHTETpall U €ro cBoiicTBa. Metos Hernocpe-
CTBEHHOT'O MHTEIPUPOBAHUSI.

18 | UuTerpupoBaHue ¢ MOMOUIbIO 3aMEHbI IEPEMEHHOM, M0IBEICHUEM I10]1 3HaK JTU(]-
¢depenunana. MeTo THTETPUPOBAHHUS 110 YaCTSAM

19 | UuTerpupoBaHue paroHAIBHBIX APOOEH, HHTErPUPOBaHUE HEKOTOPBIX BUIOB Up-
palMOHATIBHBIX QYHKIHHA

20 | UnTerpupoBaHne TPUTOHOMETPUUYECKHIX (PYHKIIUH.

21 | BeiuucieHue omnpeneieHHBIX WHTErpaioB 1o Gopmyine HproTona-JleiiOnuma. 3a-
MEHa NePEMEHHOI U UHTErPUPOBAHME MO YACTSAM B ONPEAEICHHOM HHTErpae.

22 | [lpunoxeHHsl OTPEIEICHHOTO WHTETpaja B TEOMETPUU U MEXaHUKE (BBIYMCIICHUE
ioniaied IIOCKUX GUryp, AJIUHbI KPUBOM).

23 | [IpunoxeHust OMpeIETICHHOTO HHTETPajla B TEOMETPUH U MEXaHHUKE (BBIYMCIICHUE
00BbEMOB, IJIONIAICH MOBEPXHOCTH).

24 | HecoOCTBEHHBIE MHTETPAIIBI IIEPBOTO M BTOPOTO POJIA, X BBEIUYUCIICHUE.

25 | 3amaum, mpuBOIAIIHME K KPATHBIM MHTETpajiaM. BerauciieHue TBOMHBIX HHTETPAIOB
CBE/IEHUEM K OBTOPHBIM. 3a/1a4i HAa U3MEHEHHE MOPs/IKa MHTETPUPOBAHHUS B JIBOM-
HOM WHTETpaje

26 | ['eomerpuueckue U puU3NYECKUE MPUIIOKEHUS KPATHBIX HHTETPAJTIOB, IPUMEPHI BbI-
YUCIICHHUSL.

27 | KoHTpospHOE TECTUPOBAHHE IO KypCy

4. Y4yeOHO-MeTOAUYecKOe M MH(OpPMAIUOHHOE 00ecnieueHne

4.1. HopmatuBHble 1okyMeHTHI 1 'OCTbI
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@I'OC 15.03.04. ABTOMaTH3aIMs TEXHOIOTHYECKHUX MPOLIECCOB U pon3BoACTB. 2021 1.

OII «ABTOMaTH3aIMs TEXHOJIOTHYECKUX MPOLIECCOB U MTPOU3BOACTB.» HanmpaBieHHOCTh
(mpoduiis) Po6oTsl 1 poboToTexHuueckue ycrpoiicta. 2024. (rox Hayana o0y4yenusi-2024).
AkaneMu4ecKuil yueOHBIH IJ1aH 1o HanpasieHuto noarotopku: 15.03.04 Apromaruzanus
TEXHOJIOTUYECKUX MPOIECCOB U MPou3BOACTB. [Ipoduis: Pob6oTs 1 poboTOTEXHUYECKHE
ycTpoiicTpa. 2024.

Vka3 IIpesunenta Poccuiickoit ®@enepannn ot 01.12.2016 Ne 642 «CrpaTerun HayqyHO-TeX-
HoOJIOTHYeCcKOro pa3Butus Poccuiickoii denepaunu.

[Tpuka3 MunucrepcTBa oOpasoBanus u Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne 816
«O06 ytBepxkaenuu I[lopska nmpuMeHeHUs OpraHU3alUSIMU, OCYLIECTBISIIOIIMMHA 00pa3oBa-
TEJIbHYIO ICATEIIbHOCTD, JJIEKTPOHHOTO 00Y4eHUs, AUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHO-
JIOTUH MpU peaau3aluu 00pa3oBaTeIbHBIX IPOrpaMm».

4.2.  OcHoBHas JuTEpaTypa:

®duxterronsi] .M. OCHOBBI MATEMAaTHYECKOTO aHAIN3a: YIeOHHK Tl BYy30B, 15-¢ u3.,
crep. CII6, Jlans. 2024. Yacts 1. 444 c.

Ouxrtenronsl] .M. OcHOBBI MaTEMaTHUECKOTO aHAIM3a: Y4eOHUK JIJIs By30B, 14-€ u3n.,
crep. CII6, Jlans. 2024. Yacts 2. 464 c.

Kynpssues JI.J[. Kpatkuii kypc marematudeckoro ananuza. T.1. Juddepenunansnoe u uH-
TerpajibHOE UCUUCICHUS (PYHKUIUN OJHONW nepeMeHHOM. Panapl: YueOHuk [DneKkTpoHHBIN pe-
cypc]: yueO. - DnexkTpoH. aaH. - MockBa: ®usmarnut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ 3kpaHna. ]

4.3. JlomosHMTe/ bHAasI JIUTEpPaTypa:

ITuckynos H. C. /luddepeniuanbHoe U MHTErpajlbHOE UCUMCICHUS Ui BTy30B. B 2-X To-
Max. M.: Unaterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMaTUKHU U TEXHUYECKUX BBICHINX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MY, 2012. 400
IK3.

Kparkuif kypc BbICIIEH MaTeMaTWKHM [DJeKTpoHHBIH pecypc]: yuel. - DIeKTpoH. JaH. -
MockBa:  amkos u K, 2017. - 510 «c¢. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ sxpana.]

Byrpos f1.C., Hukonsckuit C.M. Beiciias MmaTemaTnka: yueOHMK JJi BY30B B 3-X ToMax. M.:
Hpoda, 2009.

WNuTerpanbHoe ncuncienue GyHKIUNH OAHON U HECKOJIbKUX NMEPEMEHHBIX. Teopus moss: Me-
TOJIMYECKHE yKa3aHUs M BapuaHThl pacueTHo-rpaduueckux pabot // bogynoB M.A., Bopo-
muna C.U., [Tokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
MaremaTtnueckuil ananu3. Teopus npenenos u TudepeHaIbHOe HCUUCICHNE: OCHOBHBIE
TIOJIOXKEHUS TEOPUH, METOJIMYECKUE YKa3aHWs U BapUAHTHI pacueTHO-Tpaduueckux padot //
boaynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMW»,
20009.

4.4. DiekTpoHHBbIe 00pa30BaTebHbIE PeCypChl

[IpoBenenue 3aHATUN U aTTECTAlMA BO3MOXKHO B AUCTAaHLIMOHHOM (popmarte ¢ MpUMEHEHUEM CH-
CTeMbl JUCTaHIMOHHOrO oOyueHusi yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
benpoii «MaTemaTuKa» 3JIEKTPOHHBIX 0Opa3zoBareibHbIX pecypcoB (DOP) mo Bcem paszzpenam
MIPOrpaMMBl:.
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D1eMeHTH MaTeMaTHYECKOTO
aHaJM3a

WuTerpanbHOE HCUNCIICHUE
GbyHKUIMN OTHOM MepeMEeHHON
JuddepenunanbHoe ucumucie-
HHUE QYHKIUH HECKOJIBKUX TIe-

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

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

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

PEMEHHBIX

Pazpaborannbie DOP BKIIOYAOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.
[Mopsimok mpoBeaeHUs: paboT B AUCTAHIMOHHOM (pOopMaTe YCTaHABIMBACTCS OTACIBLHBIME PACIIO-
PSOKEHUSIMH MIPOPEKTOPA M0 y4eOHOM padoTe W/ WK EHTPOM Y4eOHO-METOANYECKON pabOoTHI.

Kaxaplii CTyZACHT 00eclieYeH WHIUBUAYATbHBIM HEONPAHWYCHHBIM JOCTYIIOM K 3JICKTPOHHOM
OnOJIMOTEKE MOCKOBCKOTO ITOJINTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHeT-pecprBI BKJIFOYAKOT y‘Ie6H0-M€TOI{I/I‘IeCKI/Ie MaTepI/IaJ'IH B SHeKTpOHHOM BUJIC, Hpez[-
CTaBJICHHBIC Ha caiite mospolytech.ru B pazuene: «l{eHTp MaremaTH4ecKOro 0Opa3oBaHUS
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3nble yueOHO-METOAMUECKHUE U MHPOPMAILIMOHHBIE MaTepHUallbl IPEICTAaBICHbBl Ha CalfTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm. _

[Tepeuens pecypcoB HHGOPMAITHOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTr «VIHTEpHET» I OCBOCHHUS
JMCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3nOHHOE H CBOOOTHO PACITPOCTPAHsIeEMO€e MPOTPaAMMHOe

ob0ecreueHue

No| HammenoBanme | PazpabGotuuk I1O | HoctymHocts (iu- | Ccbiika Ha Enunblii peectp
(mpaBooOaa- LIEH3UOHHOE, CBO- | POCCUUCKHUX MPOTPaMM JIJisi
TEJb) 001HO pactpo- OBM u B/l (ipn Hanuuun)
CTpaHseMoe)

1 | Astra Linux | OOO JIunieH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 [ MoitOduc OO0OO "HOBBIE JluteH3noHHoOe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT 1" 75
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http://www.matematikalegko.ru/
http://www.i-exam.ru/

4.6. CoBpeMeHHbIe NMpogecCHOHAIbHBbIE 0a3bl JAHHBIX U HH(OPMAIIMOHHBIE CIIPa-
BOYHbIE CHCTEMBI

Ilepeuenn pecypcoB cetu UHTepHeT, JOCTYNHBIX AJISl OCBOEHUS TMCHUILIMHbBI:

HaumeHnoBanue CchbliIka Ha pecypce JocTymHocTh

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

Hoctynna B cetn Un-
TepHeT 0e3 orpaHuye-
HUM

https://stackoverflow.co

Stack Overflow
m/

Hnpopmannonuslie pecypesl Cetu

KoncymsrastlLioc http:// www.consultant.ru | ocrymso

ITopran ®enepabHbIX rocynap-
CTBEHHBIX 00pa3oBaTeNnbHbIX cTan- | http://www.fgosvo.ru. JoctymHo
JTapTOB BBICILIETO 0Opa30BaHUs

DJIeKTPOHHO-0HOJINOTEYHbIE CHCTEMbI

Jlanp https://e.lanbook.com/ HocrtynHa B cetu Un-
TepHeT 0e3 orpaHuye-

HUHN
IPR Books https://www.iprbookshop | docrynna B cetn Un-
ru/ TepHeT 0e3 orpaHnye-

HUH

IIpodeccnonanbubie 62361 JaHHBIX

baza maHHBIX HAyYHOW 2JIEKTPOH- http://www.elibrary.ru HocrtyrmHo
HOM OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrymHo
noJiuTeMaTHueckas peepaTuBHO-
6ubnuorpaduueckas u
HayKoMeTpuueckas (0ubinomerpu-
yeckasi) 0aza JaHHBIX

5. MaTepuaibHO-TeXHHYECKOe o0ecriedeHue TN CIUIINHBI

MarepuanbHO — TeXHUYEcKast 0a3a yHUBEPCUTETa 00eCIIeUnBaET MPOBECHUE BCEX BHJIOB
SaHHTHﬁ, OpeaAyCMOTPCHHBIX y‘-Ie6HBIM IIJIaHOM, U COOTBETCTBYCT )IeﬁCTBYIOHIHM CaHUTApHBIM U
MIPOTHBOMOXKAPHBIM IIPAaBUJIaM U HOpMaM.

Kadenpa «Matematnka)» He pacronaraeT COOCTBEHHBIM ayIUTOPHBIM (POHJIOM U HCIIOJIb-
3yeT yueOHble ayTuTOPUU U3 0011Iero GoHa YHUBEPCUTETA.
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[Tpu Heo6X0AUMOCTH AJISl IPOBEICHHSI MHTEPAKTUBHBIX MPAKTUUYECKUX 3aHATUI HCIIONB3Y-
IOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToauyeckue peKoMeHIamuu

6.1. MeTozmqecmle PECKOMEHAALIMH JISI IIPpETIoaaBaTEIs1
o OpraHv3anuu oﬁyqul/m

[Ipexne Bcero, ciieyeT 00paTuTh BHUMAaHUE CTYJIEHTOB Ha TO, UTO MPAKTUYECKHU BECh U3Y-
YaeMblii UMU MaTepual He TpeOyeT KaKoH-Tu00 CreuaibHON (JIOMOTHUTELHOMN) MTOATOTOBKH 1
BIIOJIHE MO3KET OBITh YCHEIIHO U3y4YeH, €CIIU CTYEHThI OYAYT MOCEeIIaTh 3aHITHs, CBOEBPEMEHHO
BBITIONHSATH JIOMAIIHAE 33J]aHUSl U TOJh30BaThCS (MPU HEOOXOAMMOCTH) CHCTEMOW ILIAHOBBIX
KOHCYJIbTAIIM} B TEUEHHE KaK0r0 ceMecTpa. Bomeamme B Kypc MaTaHanusa pas/iessl IBJISIOTCS
KJIACCUYECKUMHU, B TO K€ BPEMS OHH ITPAKTUUECKH OPUEHTUPOBAHBI, TAK KAK UMEIOT LIMPOKOE pac-
MIPOCTPAHEHUE JJIsl PELICHUS Pa3HOI0 PoJia 3a7a4 BHYTPU CaMOM MAaT€MATUKHU U MPUKIIAIHBIX 3a-
nay. MIX ocBO€HHE MOMOXKET CTYJEHTaM JIOTUYECKH BEPHO, aprYMEHTHUPOBAHO U SICHO CTPOHUTh
YCTHYIO U MMHUCbMEHHYIO Peub, YCIEIIHO MPUMEHITh HAKOTIIEHHBIE 3HAHUSI B TPO(EeCCHOHATBLHOM
JIEATENbHOCTH.

HeoOxonumMo ¢ caMoro Havasna 3aHSITHI PEKOMEHI0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJ-
HUTEJBHYIO JINTEPATYPY, a B KOHIIE CEMECTPA 1aTh CIIMCOK BOMPOCOB JJISI TOATOTOBKH K S3K3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUILTUHE CleAYyeT 0053aTeabHO MPOUH(OPMUPOBATH CTY ICH-
TOB O BUJC U (hOpPMAX TEKYIICH U TTPOMEKYTOUYHOU aTTECTAIMA IO TUCIUIUINHE, CPOKAX UX MPO-
BEJICHHUSI, YCIOBHSX JIONYyCKa K MPOMEXYTOUHOM aTTECTAllMU, TPUMEHSAEMBIX BUAAX TPOMEXKY -
TOYHOT'O KOHTPOJIA.

N3noxeHnne TeOpEeTHUECKOro MaTepuasia JIOJKHO COMPOBOXKIATHCA WILIIOCTPATUBHBIMU
MpUMepaMu, THIATEILHO OTOOPAHHBIMU MPETIOaBaTeNIeM TaK, YTOOBI TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH [IPU PELICHUU 33Ja4l HE OTBJIEKAJIX OT TJIABHOI'O: OCMBICICHUS WUJEU U CYTH MpUME-
HAEMBIX MeTOJI0B. CieyeT BCeria yKa3bplBaTh MPUMEPHI MPAKTHUYECKOTO MPUMEHEHHS pacCMOT-
PEHHBIX Ha 3aHITUSX ypaBHEHUH U QPopMyI.

[IpakTrueckue 3aHATHS JOJKHBI ObITh OPraHU30BaHBI MPENOAaBaTEIeM TaKUM 00pazoM,
9TOOBI OCTABAJIOCh BpEMs Ha MEPUOIUYECKOE BHIMOJHEHUE CTYIEHTAaMHU HEOOINBIION caMOCTOs-
TENBbHON PaOOTHI B AyAUTOPUH TSl IPOBEPKU YCBOEHUS M3JIOKEHHOTO MaTepHara.

[IpenogaBaTens, BeAYIINiA TPAKTHUECKHUE 3aHATHUS, TOJDKEH COTTIACOBBIBATh YUeOHO-TeMa-
TUYECKHH TJIaH 3aHATUH C JIGKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUCHUM.

[IpenogaBaTento cieayeT NO0OMBATHCS CUCTEMATUYECKOW HEMPEPBIBHONW PabOTHI CTYIECH-
TOB B TEYCHHUE CEMECTPa, HEOOXOMMO BBISBIISITH CHIIBHBIX CTY/ICHTOB M IIPUBJICKATh UX K HAYYHOU
paboTe, K yJacTHUIO B Pa3HOTO pojia OJIMMITHAaX U KOHKypCax.

CTyaeHT MOKEeH ONIYIIaTh 3aMHTEPECOBAHHOCTH MPETO/aBaTess B JOCTUKEHUH KOHEU-
HOTO pe3ylbTaTa: B MPUOOpETeHHH OOYYaIOIUMUCS MPOYHBIX 3HAHUN, YMEHUH M BIaJcHUS
HaKOIUIEHHOW MH(pOpMAaIMEH i pelieHus 3a1a4 B MpodecCuoHaIbHOM IeITeIbHOCTH.

6.1.1. O6pa3oBaTebHbI€ TEXHOJOTHI

[IpoBeneHne 3aHATHIA U aTTECTAIIM BO3MOXKHO B JIMCTAHIIMOHHOM (hopmaTe ¢ MpuMeHe-
HUEM CHCTEMBI JUCTaHIHOHHOTO oOyueHus yHusepcureta (CHO-LMS) Ha ocHoBe pa3paboTaH-
HBIX Kadeapon «MaTtemaTHuka» dJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) mo Bcem pasne-
JaM nporpammsl (cMm. 1. 4.4).

[Topsimok npoBeneHus paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIbHBIMU
pacnopsKeHUSIMH TIPOPEKTOpa Mo y4eOHOM paboTe W/MIU LHEHTPOM y4yeOHO-METOIUYECKON pa-
OOTBI.
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6.2. MeToauyeckue yKazaHusi JJis1 00y4aromuxcsi M0 0CBOCHUIO
JAUCHUATLUTHHBI

Pa3nen 1. nuddepenunanbHoe HcUUCcIeHHe (PYHKIUI 0HOM MepeMeHHOM’

[Ipu uzyuenuu nuddepenHnuanbHOro ncyrcieHus GyHKIni oJHOM nepeMeHHoi o0paTuTe
BHUMaHUE Ha MOHATHE Npejena QYHKIMU B TOUKE U METO/IbI ero BbruuciaeHus. [Ipeaen — onHo u3
OCHOBHBIX MOHATUM MaTeMaTH4yecKoro aHaiusa. llpu BBI'-IPI@IGH@II/I IIPEIEIOB q)yHIO%Lh(lH HaJ10,
MPEKJE BCErO, BBISICHUTH XapaKTep HEOINpPeeIeHHOCTH y oy Ur00,00 =00, . Ur00bt

o=

OBJIA/IETh TEXHUKOM PEIICHHUS 3a/1a4 Ha BBIYHUCICHUE MIPEEIIOB, HAJI0 3HATH JIBAa 3aMeYaTeIbHbBIX
npezena, Tabauily SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, paBuUiIo Jlonmurans, pa3audHble TPUEMbI
PaCKpBITUSI HEOTIPEICTICHHOCTEH B 3aBHCUMOCTH OT BHJIa (DYHKIIMH M PEIIATH JOCTATOYHO OO0JIb-
I0€ KOJMYECTBO 33/1a4.

[Ipu u3y4yeHUU TeM, MOCBSIICHHBIX MPOM3BOMHOW M IuddepeHrany QyHKIUH, HaI0
OCMBICJIMTh UX T€OMETPUYECKHI CMBICII, IOHUMATh pa3indue MeXy HUMHU (IuddepeHuan - 3To
TrJIaBHas JIMHEWHAs 4acTh npupaiieHus: yHkuun). TBepao 3HaTh (Kak TabauIly yMHOXKeHHs ) Gop-
MyJbl auddepeHInpoBaHsl OCHOBHBIX dJI€MEHTapHBIX (yHKIMA U mpaBwia auddepeHuupona-
HUs (BCe, KOHEYHO, HO OCOOCHHO MPaBHIIO U PepeHIIPOBAHUS CI0KHON (PYHKIIHH).

OO6parure BHUMaHKE TaKke Ha ocobeHHocTH auddepeHunpoBanms GyHKINH, 3a1aHHBIX
B HESIBHOW (popMe, TapaMEeTPUUECKH, Ha TIPUEM JIoraprupMuueckoro auddepeHInpoBaHusl.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSTh aITOPUTM UCCIIEAOBaHMs (PYHKIMI 1 TOCTpoe-
HUS TPpaUKOB: ONpeIeIeHuEe TOUEK pa3phiBa (M UX KJIacCU(PUKAIIHIO ), ACUMITTOT Tpaduka (BepTH-
KaJIbHOM, HAKIIOHHOM, TOPU30HTAILHON ), HEOOXOMMBIE U JOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH
(GYHKIIHH, CYIIECTBOBAHUS JIOKAIILHOTO YKCTPEMYyMa, MMPOMEKYTKOB BBIMTYKJIOCTH M BOTHYTOCTH
(GyHKIMU ¥ TOYEK Tieperunoa.

Paznen 2: nuddepenunanbHoe ucyucjienue PyHKUMA HECKOJbKUX MepeMeHHbIX

[Ipu n3ydyeHuu JaHHOTO pa3jiena 00paTuTe BHUMAaHKE Ha TO, YTO (DYHKITUS IBYX MepeMeH-
HBIX UMEET HArJISIHbIA T€OMETPUUECKUI CMBICI — 3TO MOBEPXHOCTH B TPEXMEPHOM MPOCTPAHCTBE

Haz[o OCMBICJIUTD ITOHATUS YaCTHBIX IIPOU3BOJHBIX U ITOJIHOT'O ,Z[I/I(i)(l)epeHI_[I/IaHa 1 0COOCH-
HOCTBb HUX BBIYHMCJICHHSA, OBJIAJCTH TEXHUKON BHEIYHUCICHUS IMPONU3BOAHBIX OT CIIOKHOMU (1)YHKIII/II/I

HECKOJIbKUX NepeMeHHbIX. ClieyeT 0OpaTUTh BHUMAHUE Ha TO, YTO JJIS q)yHKLZII/H/I z=12(x,Y)
0“7z 071

OXoy  0yoX

CMCIIaHHBIC YaCTHBIC IIPOU3BOAHBIC BTOPOT'O IMMOPAAKA PABHBI MCKAY co0oii: (TCO'

pema IlIBapuia), To ecTh nMopsI0K AMPPEpEeHINPOBAHUS HE UMEET 3HAYCHMUS.

Jlig GyHKIMY HECKOJIBKUX IIEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIMU B IPOU3BOIBHOM
HaNpaBJICHUU XapaKTepU3yeTcsl MPOU3BOIHOM MO HAMPaBJICHUIO, @ HAUOOJIBIIas CKOPOCTh U3Me-
HeHus QyHKIUK OyJleT B HalpaBJIeHUH BEKTOpa IpaiueHTa.

Crenyer oOpaTuTh B 3TOW TeMe BHUMaHUE Ha HEOOXOAMMOE U JOCTATOYHOE YCIOBUS CY-
IIECTBOBAHUSA SKCTpeMyMa (QYHKIIUU HECKOJIBKUX MIEPEMEHHBIX.

Paznen 3: uHTerpajibHOe HCUHMCIIEHHE

B uHTErpanpHOM HCUMCIEHUN pelraeTcs 3ajada, 0OpaTHOM TOM, KOTOpas paccMaTpHBa-
nach B i depeHnnanbHOM HCYUCICHUN: HEOOX0IMMO HAMTH 7Sl TaHHOW (PyHKITHH f (X) TaKylo

(GyHKIIMIO, TPOU3BOIHAS OT KOTOPO ObuIa Obl paBHA 3a1aHHON. HTErprpoBanue GpyHKIui — 10-
CTaTOYHO CJIOKHBIN pa3zes MaTeMaTHKH, OBJIAJETh KOTOPHIM MOXHO TOJBKO, €CITH CTYIEHT «BO3b-
MET» JI0CTaTOYHO OOJIBIIOE KOJTUYECTBO HHTETPAIOB Pa3HOTO TUIIA.
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Hano tBepao 3HaTh TaONHIly MHTETPATIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH, OCHOB-
HbIE METOJIBI MHTETPUPOBAHUS (3aMEHA TIEPEMEHHOM, MOIBeIeHHUE MO/ 3HAK qud depeHmmana, nH-
TETPUPOBAHKE TI0 YACTSIM, TPUEMbI BEIYUCIICHUS UHTETPAJIOB OT PAIMOHAIBHBIX APOOEH, OT pas-
HOTO THIIa TPUTOHOMETPUUYECKUX (PYHKIIHA).

Hano ocMbIcauTh €quHCTBO MOAX0/a K MOCTPOCHHUIO OMPEACIICHHBIX, KPATHBIX, KPUBOJIU-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAIIOB — MOCTPOCHHE HEKOTOPOW MHTETPAIIbHOW CYMMBI U Ipe-
JICTIbHBIN Mepexo.

3HaTh Tr€OMETPUIECKHI CMBICII U OCHOBHYIO (DOpPMYITY BEIYHCIICHUS ONPEACICHHBIX NHTE-
rpanoB — opmyny Herotona — JleitbauIa, reomeTpudeckue u pu3ndeckue MpuiaoKeHUs onpeie-
JICHHBIX ¥ KPATHBIX MHTETPAJIOB, YMETh HAXOJUTh IUIOMIA/(b MJIOCKOW (PUTYpBI, JUTMHY KPUBOIA,
00BEM U IIJI0IIA/Ib TOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OH/ OLIEHOYHBIX CPEJICTB

@DoH/[ OLIEHOYHBIX CPECTB MpescTasiieH B [Ipunosxkenuu 2 k pabodeil mporpaMMe U BKIIOYAET
pa3aenbl:

1. MeTopI KOHTPOJIS ¥ OLICHUBAHUS PE3YIIBTATOB O0YUYEHHUSL.
2. llIxana v KpUTEPUU OLIEHMBAHUS PE3YIILTATOB O0yUYEHHS.
3. OnieHOYHBIC CPE/ICTBA.

3.1. Tekymuii KOHTPOIIb.

3.2. [IpomexyTouHas aTTecTanusl.
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Ilpunoscenue 1

CprKTypa n CoAcpRkaHuEC TUCHUIIJIUHBI «MaTeMaTHYeCKMH aHAJIN3»

(bakanasp)
Buabl yueOHoi padoTnl,
Buabi camocTosiTeiLHOI pa- ®opmbI
BKJIIOYASl CAMOCTOSITE/ILHYIO GOThI
< padoTy CTy1eHTOB arrecra-
=% ’
Ne 5 2 E CTy/leHTOB uuu
o Pazagen g % 2 U TPYA0EMKOCTh B Yacax
P
o = 3 Pe-
J | IVC | Jag | CPC | KCP | K.P. | KIL. | PTP | ¢pe- | K/p | D 3
par
Bropoii cemecTp
Pasznen 1. Iuddepennnaiannoe uc-
11 qucneﬂue(bl@l o p” i - 2 1 2 2 4 +
YHKIHI O/THOM TepeMeH
HOM. YncioBas mocneaoBaTeabHOCTb.
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[Ipenen uncnoBoOM MOCIETOBATEIBHOCTH
u ero ceorictsa. [IpaBuia npeneabHOro
nepexona. ®ynknus. [Ipenen GyHkiun.
Teopemsl 0 penenax GyHKIHH.

Beiaiava zajganmii PP Ne 1 o maTe-
MATHYEeCKOMY aHAJIU3Y.

1.2

IlepBbIil M BTOPOH 3aMedaTelbHBIE IIpe-
nenbl. beckoHeuHo Maible 1 6ECKOHEYHO
OosbllIMEe BEIMYMHBI. DKBUBAJICHTHbIC
0ECKOHEUHO Majible BeIMYUHBI. Packpbl-
THE HEOIIPENEICHHOCTEN Pa3HOro THUIIA.

13

HenpepbsiBHOCTh (DyHKIMIA B TOUKE U Ha
npomexyTke. OIHOCTOPOHHME NPEACTIBL.
Touku paspeiBa GyHKINH, X KIaccupu-
Kanusi.

14

IIpousBonnas ¢ynkuuu. ['eomerpuue-
CKHI U MEXaHUYECKUI CMBICII IPOU3BOJI-
Hoi. IlpaBuna nuddepeHunpoBanus u
(bopMysbl BBIYMCICHUS HPOM3BOJHBIX.
Tabnuua npou3BOJHBIX OCHOBHBIX 3le-
MEHTApHBIX (QYHKIHHA.

15

Huddepennnan. [IpousBogusie u aud-
(depeHIHaIbl BBICIIMX TOPSAIKOB. [Ipu-
ONMKEHHBIE BBIYUCIICHUS C TTOMOIIBIO
muddepeHITaoB.

1.6

[TpaBuno Jlonurana. ®opmyina Teitnopa.
Pa3noxeHrss OCHOBHBIX 3J€MEHTAPHBIX
¢byakuit o Qopmyne Teitnopa. Ilpu-
ONMKEHHBIE BBIYMCIICHHUS C IOMOIIBIO
¢dopmyinsr Teitnopa.
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1.7

OcHoBHBIE Teopembl U hepeHIanb-
HOTO  HMCYHCICHHA. MOHOTOHHOCTb
byHKIIMH, dKCTpemyMbl. HeoOxoammbie
U IOCTAaTOYHbIE yCIOBUS MOHOTOHHOCTH,
JIOKaJBbHOTO 3KcTpemyMma. Mccnemosa-
HUE BBINYKJIOCTH Trpaduka QGyHKIUH.
Touku neperuoda.

18

OOm1ast cxema uccieoBaHus QYHKINN 1
nocrpoeHust ee rpaguka. CpoiicTBa
(GyHKIMH, HENPEepBHIBHBIX Ha OTpPE3Ke.
HauOonpiiee 1 HauMmeHblllee 3HAUYCHUS
(GyHKIHU Ha OTpE3Ke.
CamocrositesibHasa padora Nel Ha ce-
MHHape no (YHKUMAM OJHOHN mepe-
MEHHOH

1.9

Pa3znen 2. ®dyHKIUS HECKOJIBbKHMX Iie-
pemeHHbIX. IIpenen U HENpepbIBHOCTS.
OcHOBHBIE  CBOWMCTBA  HENPEPHIBHBIX
¢bynkuuit. YactHele npousBoansie. [lon-
HbIN Tuddepenmuan.

Briiaua 3ananmii PI'P Ne 2 no pynk-

HUSAM HECKOJIBKHUX NNEPEMECHHDBIX

1.10

[Ipon3BogHbIE CIOKHOW (PYHKIIUU He-
CKOJIBKMX NEpEeMEHHBIX. YacTHbIE MPO-
U3BOAHbIE M AU depeHIInaIbl BBICIINX
nopsakoB. Teopema IllBapua. IIpous-
BOJIHAsI 110 HAIPABJIEHUIO. [ paueHT.

10

111

OkcrpeMyM (QyHKIHMH HECKOJIBKUX Tepe-
MeHHbIX. Heo0xoauMble U TocTaTOYHbIE
YCJIOBHS SKCTpEMYyMa.

11

17



CamocrosiTesbHast padora Ne2 Ha ce-
MHHape N0 (PYHKIUAM HECKOJIbKHX
nepeMeHHbIX

1.12

Pa3znen 3. UnTerpajibHOe HCHUCTIEHUE
[TepBooOpasnas. Heompenenenuoiit uH-
Terpajl U ero cpoiicrBa. Tabnuia uHTE-
rpajloB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkumii. MeToa HEmocpeaCTBEHHOTO
HWHTErPUPOBAHUSI.

Boiiaua 3aganmii PI'P_Ne 3 mo mnTe-
rpajJbHOMY UCYHCJIEHUIO

12

1.13

WHTerpupoBaHie C MOMOIIBIO 3aMEHbI
MePEMEHHOM, TMOABEACHUEM [OJ 3HAaK
muddepernuana. MeToq WHTErpUpoOBa-
HUSI 110 YaCTSIM

13

1.14

WHTerpupoBanue paluoOHANbHBIX JIPO-
0eil HTerpupOBaHNE HEKOTOPHIX BHUJIOB
UPPalMOHAIBHBIX U TPUTOHOMETpUYE-
CKUX (DyHKITHIA.

14

1.15

3aza4yu, NPUBOAAIIUE K TIOHATUIO OIpE-
JeneHHoro uHrerpana. CpoiicTBa ompe-
nene”HHoro uHrerpana. @opmyna Hero-
ToHa-JleiibHMIIa. 3aMeHa epeMeHHON U
UHTETPUPOBAHUE IO YACTAM B OIpele-
JICHHOM MHTerpajie

15

1.16

[IpunoxxeHust ONpENENIEeHHOTO  HMHTe-
rpajia B TeOMETPHH U MEXaHUKE (BBIYHC-
JeHue TUlomiafied  MIOCKuX  Quryp,
JUTHHBI KPUBOU, 00BEMOB, TUIOIIA/ICH T10-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpaibl MEPBOTO U
BTOpOI'0 POJia, UX CBOKCTBA.

17

18



CamocrositeqbHasi padora Ne 3 Ha ce-
MHHape M0 MHTErPaJbLHOMY HCUMCIe-
HHIO

3aa4yu, MPUBOJAIINE K KPATHBIM HHTE-
rpajaM. J[BOWHOM M TpPOWHOM MHTE-
rpaJibl, UX CBOMCTBa. Beruncienue qBom-

118 HBIX MHTCTpPAIOB CBCACHUCM K ITOBTOP- 18 6 4
HeiM. ['eomerpuueckue u ¢usznyeckue
MMPHUIIOKCHUSA KPATHBIX HHTCI'PAJIOB
KoHTposibHOE TecTUPOBaHUE
dopma aTTecTalNU 19-21
3

Bcero 1yacoB no aucumMiuinHe 3

18 | 54 72 CaM.

PI'P
pao.
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Ilpunoosicenue 2

®OH/I OHEHOYHBLIX CPEIACTB
O JUCHUATLTAHE

«MaTteMaTHYeCKHH aHAJIN3»

1. MeToabl KOHTPOJISI U OLIEHNBAHUSA Pe3yJIbTATOB 00y4YeHUs

HJ’IH KOHTPOJIA YCIIEBAEMOCTH U Ka4€CTBA OCBOCHUA JUCIIUITIIMHBI HaCTOHH_[eﬁ nporpaMMoﬁ

IPEIYCMOTPEHBI CIIEIYIOLIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBa€MOCTH (TEKYIIMI KOHTPOJIb);

- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. lllkaja u KpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00yUeHHs

dopma NPOMEKYTOYHOM ATTECTALUM: IK3aMEH

IIpomesxyTouHas arTecTanus 00ydaromuxcs B popme 3Kk3aMeHa IPOBOAMUTCS 110 pe3yibTaTaM
BBITTOJIHEHHS BCEX BUIOB YUeOHOI pabOoThI, MPeayCMOTPEHHBIX YU4eOHBIM IJIAHOM I10 TAHHOH JIHCIIN-

IJIMHC, IIPpXU 3TOM YYMUTBIBAIOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIICBACMOCTHU B TCUCHUC CC-

MecTpa. OneHka cTeneHu AOCTHKEHUS 00yJarolUMUCS IUIAHUPYEMBIX PE3YyJIbTaTOB 00yUYEHUs IO

AUCHUIIIIMHE ITPOBOAUTCA IMPETIOAABATCIICM, BEAYIIUM 3aHATHA 110 JUCHUIINIMHE METOJOM SKCIICPT-

HOM oueHku. Ilo utoram HpOMeH(YTOHHOfI aTTcCTaluy 110 AUCHUIIIIMHC BBICTABJIICTCA OLICHKA «OT-
JIMYHO», «XO0PpOLI0», «YAOBJIICTBOPUTCIIbHO» UJIN «HCYINOBJIICTBOPUTCIIBHO)).

[IIkana oneHuBaHuA

Onucanue

OT1In4HO

BoinonHeHsl Bce o00si3aTeslbHbIEe YCJOBUSI TOATOTOBKH CTY-
JAEHTAa K TMPOMEKYTOYHOH aTTeCTALMH, IPEIYyCMOTPEHHbIE
IpOrpaMMoi AUCHMIUIMHBL. CTYIAEHT NIEMOHCTPUPYET COOTBET-
CTBHME 3HAHWM, YMEHMI, HaBBIKOB MOKa3aTessIM, MPUBEACHHBIM B
TabJIMIAaX, ONEepUpyeT NMPUOOPETEHHBIMU 3HAHUSMHU, YMEHHSIMH,
HaBbIKAMH, MPHMEHSAET UX B CUTYaIUsIX IOBBILIEHHON CII0XHO-
ctu. [Ipu 3TOM MOTYyT OBITH AOMYIIEHBI HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS IPU MEPEHOCE 3HAHMKW M yYMEHUH Ha
HOBBIE, HECTAHJAPTHBIE 3a/1a4H.

Xopouio

BoinonHeHnsl Bce o00si3aTeslbHbIEe YCJOBUSI TOATOTOBKH CTY-
JAeHTAa K TMPOMEKYTOYHOH aTTecTallMu, IPELyCMOTPEHHbBIE
porpaMMoil aucuMIiuHbel. CTYAEHT JIEMOHCTPUPYET COOTBET-
CTBHE 3HAHHWH, YMEHHI, HaBBHIKOB IMOKAa3aTeNsiM, IPUBEJCHHBIM B
TaOJIMIIAX, ONEpUPYET NPUOOPETEHHBIMU 3HAHHUSMHU, YMEHUSIMHU,
HaBbIKaMu. B TO e BpeMs IIpU OTBETE IOIMYCKAET HECYIECTBEH-
HbI€ TOTPEIIHOCTH, 33JaYd PEIIAeT C HEJ0YETaMH, HE BIIHAIO-
UMY Ha OOLINI X0 pereHHs.
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Y 10BIIETBOPUTEIIBHO

BeimonHeHsl Bce o0si3aTeslbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
nporpaMMoil TuciuIuinHbel. CTyZIEeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTENsIM, IPUBEICHHBIM B
TabJInLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. Ho moka3piBaeT HernmyOOKue 3HaHUS, IPU OTBETE HE
JIOITYCKaeT IpyObIX OMIMOOK WM MIPOTUBOPEUHii, OJJHAKO B (op-
MYJUPOBAHUU OTBETA OTCYTCTBYET JOJDKHASI CBSI3b MEXKIY aHa-
JU30M, apryMeHTalueil U BBIBOJAMHU, B PELICHUH 33]1a4 MOTYT
coJiepKaThes rpyobie omMOKH. J{J1s1 mosrydeHus MpaBUIbHOTO OT-
BeTa TPeOYIOTCS YTOUHSIOUIUE BOIIPOCHI.

HeynosnerBopurensHo

He BbinonHeHbl o00si3aTe/IbHbIE YCJIOBHSA NMOATOTOBKH CTY-
AEHTAa K NPOMEXKYTOYHOH AaTTeCTalMH, IIPEIyCMOTPEHHbIE
nporpammont pucuuiuimesl, MJIM cTtyneHT neMoHCTpUpyeTr He-
MIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB ITPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAUNTENIbHbBIE OIMIMOKH, TPOSBISETCS
OTCYTCTBHME 3HAaHUW, YMEHUM, HABBIKOB MO Py IMOKa3aresei,
CTYJIEHT UCHBITHIBAET 3HAYUTEIbHBIE 3aTPYIHEHUS MPU ONEPHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHOYHBIE CPeICTBA

Hepeqeﬂb OHECHOYHBIX CPEACTB MO JUCHUIIJINHE

«MaTteMaTHYeCKHH aHAJIN3»

Haumenosanue IIpencrasnenue ome-
Ne Kparkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOT'O Cpea- HOYHOI'O CpE/CTBa B
/n cpezicTBa
CTBa DOC
1 KonTponbhas (ca- CpenctBo MpoBepkH yMeHU NMpuUMeHATh | KoMmiekT KOHTposb-
MOCTOSITEbHAs ) IIOJIy4EHHBIE 3HAHUA JUIS PEIICHMS 3a1ad | HbIX 3aJaHUl 110 Ba-
pabora ONPENEICHHOI0 THUIIA IO TEME WM pa3- | pUaHTam
Jen
(KP) Y
2 | PacuerHo-rpadu- CpenctBo mpoBepku ymMeHuM npumeHath | Kommnekt —3agaHuit
yeckas pabora MIOJIy4eHHBIE 3HAHUS 110 3apaHee ONpese- | s BBITOJIHEHUS pac-
(PTP) JIEHHOW METOJUKE [yl pelleHus 3aaad | 4YeTHO-TpapuuecKou
WIM 3alaHiii TI0 MOAYNIIO WM AUCHU- | pabOThI
IIJIMHE B LEJIOM.
VYerueiit onpoc co- | CpeacTBo KOHTPOII, OPraHM30BaHHOE KAK Bomnpocsl o
3 OecenoBaHue, crienManbHas Oecea meJarornaeckoro pa- | TeMam/pasjenam JIuc-
(YO) O00THMKA ¢ OOydYaroUIMMCsS Ha TEMBI, CBS- LUTUTUHBI
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3aHHBIE C U3y4aeMOW JTUCHMIUIMHOM, U pac-
CUMTAHHOE Ha BBIICHEHHE 00beMa 3HAHUU
oOydarolerocsi Mo OINpeAeIeHHOMY pa3-
Jeny, TeMe, mpodIemMe U T.1I.

CucreMa cTaHAapTU3UPOBAHHBIX 3aJJaHUH,
4 Tecr MIO3BOJISIOIIAS aBTOMATH3UPO- @DOH] TECTOBBIX
(T) BaTh MpOLENypy U3MEPEHUS YPOBHA 3Ha- 3a[aHuH
HUI 1 yMeHH o0yuaromerocs.
5 | Ox3ameHanuonHble | CpeCTBO TNPOBEPKU 3HAHUN, YMEHMH, | DK3aMEHALMOHHBIE
OUIeTHI HABBIKOB. MOKET BKJIFOYATh KOMIUICKC T€O- | OWIIETHI.
PETHUYECKHUX BOIPOCOB, 3a1aad4, MpPaKTHUC-

(Ob) . [[Ikana oneHUBaHUS U
CKHX 3a/IaHHH.
npoieaypa INpuMeHe-
HUIS.
ITpomMexyTOYHas aTTeCTa- Ox3amen (D) 1) ycrro (Y)
s (ITA)

2) mucemenno (IT)

3.1. Tekyumii KOHTPOJIb

OueHoYHbIE CPECTBA TEKYILETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIsi KOHTPOJISI OCBOCHUSI O0YUAIOIIMMHUCS Pa3/IeiioB
JUCUUILINHBL, ipueM PIP.

Conep:xanue pacueTHO-rpaduyecKux pador.

PacuerHo-rpaduueckas padora Nel no nuddepennuaabHoMy HCHUCTEHUIO QYHKIMA OTHOM
nepeMeHHOoMN

Kpartkoe copeprxkanue u 3Tansl pacyeTHO-rpaduueckoil paboTh:
[Ipenen urcnoBoii MOCIE10BATENBHOCTH, Ipeien QYHKIUH.
HccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHBIX (PYHKIINU.

HccnenoBanue pyHKIUHU, TOCTPOCHUE IPaUKOB.

PacueTHo-rpaduueckasi padora Ne 2 no GyHKIHMSAM HECKOJbKHX NlepeMeHHbIX.

KpaTkoe conepxanue pacueTHO-rpaduueckoil paboThl:
@OYHKINY HECKOJIBKUX NepeMeHHbIX. YacTHbIe Tpon3BoaAHbIE. [Ipon3BOIHBIE OT CIOKHBIX (PYHK-
1uil. [Tpon3BoiHas 110 HANIPABICHUIO U TPAIUEHT. DKCTPeMyM (DYHKIMH JBYX [TEPEMEHHBIX.

PacueTHo-rpadguueckas padora Ne 3 mo HHTerpajbLHOMY HCUHCICHUIO.

KpaTkoe copep:kanue u 3Tarbl pacueTHO-rpaduueckoit paboTh:

Ilepsviii sman:

MeTtopl uHTErpUpOBaHUs. BeIaucieHne HeonpeaeeHHbIX HHTETPAJIOB.

Bmopoti oman:

[TpunoskeHus onpeaeneHHbIX HHTErpaioB. MccnenoBanrue cCXOAMMOCTH HeCOOCTBEHHBIX HHTETPa-
JIOB.

KoMmmiekT 3apanuid AJ19 BHINOJTHEHU S
pacuetHo-rpaduyeckux pador (PI'P)
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o aucumitinae MaTeMaTHdecKuid aHAJIN3
(HaMMEHOBaHHE TUCIUILTHHBI)

Teopus npenenon u auddepennupoBanue GyHKIUN OHOM epeMeHHOI
1. Haiitu nipenensr:

(2 n) (1+n) "mm_m
o (1+n) -(2-n)"’ = fn+54n

him (é_zlgzz—Jnr—]ﬂ ' lim n (\/n2 +1 n), lim (ﬂ\m.

\ ) nox\ n+l )
2 2
lim 2X +11x+15. lim -4x .
x—>-3 X+3 x>0 s5in - 3X
ml gl sin 3x . ctg7x
lim 2 : 5 lim lim (1-3x)
n>o 3 +5 x-0 ] _ X Xx—>+0

0, x<-m
2. ccnenoBath Ha HENPEPHIBHOCTH U BBITOJIHUTD YEPTEXk: Y =<SinX, —m <X<0

T, x>0

3. Haiitu npousBoiHyr0 pyHKIINU:

2(3¢°+4¢ -x-2)  y=Inarcsin \/1?62*)(

Y= 151+ X
1
y :arctg—th_Cth. J
V2 ( £
_—
(3
:_COS—6X y:arctgz;Jrsinanx
3sin(12x+1) 1— 22

y:arctg?’ln—*’& y=(\/;)

X+2

3 - t

. X
sin(x-2y) + —=7x x=e 'cost, y=¢€ cost
y

4. CocTaBUTh ypaBHEHHUS KacaTeJIbHOM M HOpMalld K JaHHOW KpHUBOH B TOuke C abcruccoi Xo:

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

e, 1
5. TIpOBECTH MOJIHOE HCCIE0BAHNE U [TOCTPOUTD rpaduk | (x)=x t—
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DYHKIMHU HECKOJIbKHUX NepeMeHHbIX

1. HaiiTu 9acTHBIC MPOU3BOIHBIC BTOPOIO MOPSAIKA, yOeauThes, uto Z' = ' 7= x* +3y?
Xy Z)’X :
Xy
yZ
2. Haiitu rpapuent pyakuun z = f(x,y) BT1ouke Mo(Xo, Yo): Z :T . My(4,6).
X
3. UccnenoBaTh Ha 3KCTpeMyM QYHKIUIO Z = X — X+ y2 +2y.
HNurerpupoBanue
BoIuuciauTh HeonpeaeaeHHbIe HHTErPaJbl
dix X X X
) , o [x-27%dx, J(X +1)e'dx, [ xcos3xdx, [e*cosxdx,
2(x +/x
dx dx X +18 d x+1 sin® x
I 0 ) ¢
) ) , dx, [——dX,
Ix2—6x+18 Ix2+6x+5 J.(X—6)(X+2) Ix2+3 Icos X
BoIuucauTh onpe/esieHHbIE HHTETPAJIbI
76 1 dx ! ¢ dx
3sin® xcos xdx, — [(x-1)e*dx, E—
i £N/1+3x {) {x 7+Inx
6 dx ? 1% gy $odx Lx? 42X
- ) 7’ 7 4dx ,
{1+«/3x—2 L 1{ ) i Xt +1
B3 2 n.6 1 dx
| ———dx, [V4—x2dx, I3sin2xcosxdx, I—
0 A/1+ X2 0 0 o v1+3x
1 3 dX
X J—
l(X 1)6 dx, !Xm
Heco6cTBeHHBIE MHTErPaJIbI
1. Ykaxure, Kakol U3 HECOOCTBEHHBIX HHTETPAJIOB SIBIICTCS CXOIAIIAMCS
0 *© -3 o0
Jxdx,  [x dx o [Vxdx.
1 1 1
2. BeraucauTh HHTErpall, YCTAHOBUTH €r0 CXOAMMOCTD HITH PaCXOJAUMOCTh dx
1+ X

0

3. BerumcuTh MHTErpaj, YCTaHOBUTH €r0 CXOAMMOCTh HITH PacXoauMocTh [ In xdx
1



a dx
4. BeraucanTh HeCOOCTBEHHBIM MHTETPal j ——=, YCTAHOBUTH €T0 CXOAUMOCTH WA
04/ X

pacxoIUMOCTb.
1
dx

5. BEIYHCIINTE HECOOCTBEHHBIN HUHTErpal J. X2 y YCTAHOBHUTD €0 CXOANMOCTD UK
-1

PaACXOoaUMOCTD.

* dx
2. BBI‘II/ICJII/ITB I/IHTGI‘paJI, yCTaHOBI/ITB €ro CXO0OUMOCTHh UJIN paCXOI[I/IMOCTL .[1 2
+ X

-0

o0

3. Beuncnuthb HUHTErpall, YCTAHOBUTH €ro CXOAUMOCTDH UJIH PaCXOANUMOCTb jln xdx
1

td
X
4, BeIYHCIUTh HECOOCTBEHHBIN HHTCTpall ,[_2 y YCTAHOBUTD €TI0 CXOAUMOCTD WJIN
X
-1

pacxoIUMOCTb.
1
dx

Brrancants HecOOCTBEHHBIH HHTErpal J 3 YCTaAaHOBUTB €TI0 CXOAUMOCTD HUJIN

X

PacxoauMOCTb.
KpaTnbie uHTErpaJin

1. VI3MeHuTh NOpsI0K MHTETPUPOBAHUSI B IBOMHOM MHTETpase

2 6-X 2-y

a. !dxi[ f(x, y)dy, b. EJ[dyf[f(x, y)dx .

2. Beranciuthb JJ(lO— x? — y?)dxdy, D ={(x, Y)| 1<x<2 0<y<2}.
)

3. Beraucimts

” (12x2 y? +16x°y° )dxdy;

5

D:x=1,y=x2, y=—/x

4. Berauciurb
[[(x* + y)dxdy, D —MHOXeCTBO TOYEK IIOCKOCTH, OTPAHHYCHHOE JHHHUAMH
(D)

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

5. Haiitu momazs Gurypsl, orpaHU4eHHON TaHHBIMH JIMHUSIMU
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y=3/x,y=4e", y=3,y=4
6. Haiit rutomans Gurypel, orpaHUuYEeHHON TMHUAAME Y = X, y=—-X+2

8. Haiiti 00bem Tena, moiydyeHHOTo BpamieHrneM Bokpyr ocu OY ¢urypsl, orpaHMueHHON JHHU-
3
s y=Xx>, y=1, x=0,.

9. Haiiti 00beM Tena, HoJIy4eHHOTo BpaeHrneM BOKpyr ocu OX ¢urypsl, orpaHi4eHHON JTUHUSIMA
2 2

y=X, Yy =X.

KonTpoJbHbIe padoTsl (IpUMepbI)

Bapuaunr

1. IToctpouts rpaduk: Yy = 3COS 2X

2. Haiftu mpenensr:

1) tim (5-n),+(5+n),  2)liml=gos2x  3) lim X —X;~x-2
"2 (5-n) —(5+n) o0 g -1 o2 X —2X +X—2

4) lim VX —x-1 5) Iim(1+ xcost\TiG) Iim(x—\/xz——ﬁrl)

=2 In(x-1) w0 1+xcosx ) xo

—X, X<0

2
3. MccrenoBarh Ha HENPEPBIBHOCTH U BEIMOMHATE deprexk: Y =X, 0<X<2

3, x>2
Bapuanrt
1. Haiitu npou3sBozuyto Y'x :
31y X
a) y=arctg”In 6) v=(~+x
X+2 )Y ( )
: X
B) Sin(x-2y)+ __=7x r) x=e'cost, y=e'cost
y
. 1
2. Haiitu I|m| - )
x>0l x  AICtgX

)

)
3. TIpoBECTH MOJHOE HCCIeOBAHNE 1 IOCTPOUTH TpaduK | (x)=x t—-
X

Bapuanr.
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Nel. BeluncnuTh NpoOU3BOHYIO IO HAMIPABICHUIO —— ¥ HAlTH MO IyJ1b BEKTOPA TPAJUEHTa JIs

oS

X 3
dynxmmu U =2Xy+ ——+2Z" Brtouke A(6;9;1) B Hanpasnenuu, cocTaBIAIONMEM C OCIMH KOOP-

Jy
6 T

cosa _3 cosp=",y<"
AUHAT YTJIbL 7’ 7; 2

Ne2. Hccnenosats Ha skerpemyM dynkumio  Z = Xy(1—4x% —4y) -5,

dz

4
Ne3.Zz=In(y—x ), Xx=4/sint, Y=COSt. Haiiru &

Bapuanr

Boiuucnumoe:

16 2

1. lj}dx—_z 2.{(2x+1)-|nxdx :
3x2 -4 sin® 3x %1
3. dx. 4. 5 | ————dx.
Ix2+4x J.cosz3x '[ 4 - 2x —x2
1. Boruucnnts naterpan:: .
J.xe_x2 dx . '[ d

1 e X-A/InX

N306pa3nTh 00671aCTh HHTETPUPOBAHUS U U3MEHUTH MTOPAI0K HHTETPHPOBAHNA B TOBTOPHOM HHTETpae

0 Jas-x
L[dx I[f(x; y)dy.

Boruncnute miomans (Urypsl, OrpaHMYEHHOW JMHUSIMH

y=2-x%, y=x
BapuaHT 3aganuii TPEHUPOBOYHOIO TECTA.

Sagaun

_ arcetgdx dy-? 3.
X

1 yactp 1. y=sininx, y,y'-? 2.y

y=3+xe, x52,0x=0,1, Oy—?

4. HaiiTi IpOM3BOIHYIO Y :
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a) y= S/Sin4 X_—3 6) y= K97 X
X

B) e + L — cos3x r) x=cost+sint, y =sint—tcost
X

5. MccmenoBats Ha sxctpemyM f(x) =(x— 3)2 (x-5).

2x

6. HaliTu mHTEpBaIBl MOHOTOHHOCTH Y = — .
X

3

X
7. Haittu nanGonbInee, HanMeHbLee 3Hadenne Gyrxuun 1 (X) = 3—16X Ha otpeske [-5;1] .

1
8. IlocTpouTs KacatenbHyto K rpaduxy ¢pynkuuu f (X) =3arccos X° B Touke X = 5 :

2 4yacTh 9. Haiitu ipenersr:

) lim 3+n)’=(2+n).  2)lim tg2x  3) lim X’ +2x-3  4) |im tg5x
N> (2+n) —(1— n) -0e -1 x>-3 X +5X +6X x—>E2 tg3x

3 yacreb
0, X<-1m
10. UccnenoBaTh Ha HENIPEPHIBHOCTD M BHIIOJIHUTB YePTEX: Y =4sinX, —7 <X<0.

T, x>0

3
X

X -4

11. IIpoBecTu MONMHOE UCCIENOBAHUE U TOCTPOUTH rpaduk  f (x) =

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIISETCS CTYACHTY, €CJIM OH PEryJIIPHO B TEUEHUE CEMECTPA MPECTaBIIsII
peIIeHus 3a/1a4, BBIITOJIHUI TIOJTHOCTBIO BCE 3a/IaHNs U UX 3alIUTHII, OTBETUB Ha BOIIPOCHI NIPENOa-
BaTels;

- OLIEHKA «HE 3aYTEHO» BBICTABJISIETCSA CTYACHTY, €CIM OH HEPETYJISIPHO B TEUEHUE CEMECTpA NpeE-
CTaBJISUI PELICHNUs 3a/1a4, BBIOJHMII 3a/1aHUs HE MOJHOCTBHIO MM BOOOIIE HE MPEACTABISII paOOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI MPENOIaBATENS.

Jlnist ipoBeieH!sl TEKYIIEro KOHTPOJIs 3HaHUN CTYAECHTOB B TUCTAaHIIMOHHOM (hopMmaTe B pas-
paboTtanHbIX Kadeapoil «MaTtemaTukay OHJIAHH-KypcaX MMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

7.3.2. TIpoMe:xXyTOYHAS aTTeCTALUS

KommnuiekT Bonpocos
JAunddepennuanbuoe ucuncienne GyHKIUA 0HON NepeMeHHOM

1. Ilousarme HepeMCHHOﬁ BEJIMYHMHBI U 00JIACTH €€ N3MEHEHHS.
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~own

1S

©o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

SouhkwnE

NOHATHE (YHKIIMOHATILHON 3aBUCUMOCTH, KJIacCuuKaIus QyHKIUH.

Onpenenenre 1 TUIBI YUCIOBOM MOCIIEA0BATENBHOCTH.

IIpenen yncnoBoii nocienoBaTenbHOCTU. ApupMeTHYECKHE ONEpaLlii HaJl 1OCIeA0BATEIbHO-
CTSIMU.

VYcnoBus CylecTBOBaHNS KOHEUHOT'O IIPEJIeNa YN CI0BOM I10CIe0BaTeIbHOCTH (TeopeMbl Ko
u Beiieputpacca).

Bropoii 3amedaTenbHbIN npene.

[penen pynkmuu. Onpeneneuus. ['eomerprueckas HHTEpIpETays MOHIATHS Mpeaesa G yHKIHH.
CaoiicTBa NpeIesioB.

beckoneuHo masbie, 60€CKOHEUHO OONbIINE (DYHKITUH.

[TepBrlii 3ameyaTenbHbIN IPEACII.

beckoHeuHO Masble BEIMUMHBL. DKBUBAJIEHTHBIE OECKOHEUYHO MAJIble U UX UCII0JIb30BAHUE IIPU
BBIUUCIICHUHU ITpeesIoB. Talmuia SKBUBATIEHTHBIX OECKOHEYHO MaJlbIX.

HenpeprsiBHOCTS PYHKITMH B TOUKE M HA TpoMexyTke. OgHocTopoHHue npenaensl. Knaccuduka-
LU TOYEK pa3pbiBa rpaduka.

CaolicTBa pyHKIIMI, HEMPEPHIBHBIX Ha OTpe3ke (Teopembl Beitepurpacca, boibiano — Komm).
[TpousBonHas. ['eomerpuueckuil u ¢puszndeckuit cMpici npousBogHON. KacarenbHas 1 Hopmaiib
K TUIOCKOM KPHUBOM.

Tabnuia mpou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMH.

CBsI3p MEX/1y CYIIECTBOBAHUEM MTPOU3BOAHON (PYHKIIMH B TOUKE M HEMPEPHIBHOCTHIO (PYHKIIUU
B TOU K€ TOYKE.

[Tpon3BoHAs CyMMBI, TPOM3BECHUS, YacTHOTO. [Ipon3BOAHAS CII0KHON U 00paTHON PYHKIIHH.
[Tpou3BoiHas napaMeTPUUECKH 3aJaHHON (DYyHKILIMH.

[TpousBonHas GyHKIMH, 3aJaHHON HESBHO.

JuddepenurpoBanue ClI0XHOHN MMOKa3aTeIbHON QYHKITUH.

Huddepenunpyemocts. Auddepenunan. 'eomerpudeckuii cmbica auddepenmmana.
[TpousBonHbIe 1 U HepeHITnANBI BBICIIUX MOPSIIKOB.

OcHoBHBIE TeopeMbl AudpepeHnmanbHoro ucurciaenus (teopema depma, reopema Pous, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuno Jlonurans.

Muorounen Teinopa u ero cBoiictBa. @opmyina Teinopa. OcraTounsiit uieH hopmyssl Teinopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThl rpaduka QyHKIUH.

OkcrpemyM. Heobxommoe ycioBHe 3KCTpeMyMa.

JloctaTouHbIE YCIOBHSI SKCTPEMYyMa.

JocTtarouHoe ycnoBue Bo3pacTaHus (YObIBaHU) PYHKIMH.

HaubGonpiiee u HanmeHbIee 3HAYCHUS PYHKIIUN HA OTPE3KE.

BeinykinocTh, BOTHYTOCTB, TOUKa neperuda. JlocTaTouHoe YCIOBHE BOTHYTOCTH (BBITYKJIOCTH).
Heob6xoaumoe ycinoBue Touku neperuda. locrarounoe ycioBue neperuoa.

OO11ast cxema MOCTPOEHUsS U UCCIIe0BaHuUs rpaduka QyHKIHUH.

OYHKIHNHU HECKOJIBKUX IEPEMEHHbIX

Omnpenenenre U reOMeTpUYECKUN CMBICH (YHKIIUU JIBYX TIEPEMEHHBIX.

JIluHauu ypoBHS QYHKIHMH JBYX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE (PYHKIIUU HECKOJIBKUX IEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICT
OYHKIMH HECKOJILKHUX MEPEMEHHBIX, TOHITHE MOJIHOTO Auddepernunana.

JuddeperurpoBanue CI0KHBIX (QYHKIMA HECKOIBKUX TEPEMEHHBIX.

[Ipown3BoiHbIE BBICIINX MOPSIKOB (DYHKIIMH HECKOIBKUX MepeMeHHbIX. CMelIaHHbIe IPOU3BO/I-
Hele. Teopema IlIBapua.
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7. TlpousBoaHast PyHKIIMH HECKOJIBKUX MEPEMEHHBIX 10 HAIPABJICHUIO.

8. Ilpou3BojHas 10 HAMPABJICHUIO U TPAJUEHT CKAISPHOTO OIS,

9. DkcTpeMyM QYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

10. Heo6xommmoe 1 10CTaTOYHOE YCIOBHS SKCTpeMyMa (DYHKIIHH ABYX IIEPEMEHHBIX.

HUHTEI'PAJIBHOE NCYUCJIEHUE

[lepBoobOpaznas, HeonpeneaeHHbIN nHTerpai. Tadnuia OCHOBHBIX HHTETPAJIOB.

3ameHa NepeMEHHOW U MHTETPUPOBAHUE I10 YACTAM B HEONPEIEIICHHOM UHTErpae.

WNuTerpupoBanue ¢ MOMOMIBIO MOABEACHUS 1101 3HAK auddepennuana.

WuTerpupoBanue paiyoHaIbHBIX APOOEH.

WHTerpupoBaHue 1Mo 4acTsM U 3aMeHa IEPEMEHHON B OIIPEICIIEHHOM UHTErpajle.

WuTerpupoBanne TpUroHOMETpUUECKUX (PYHKIINNA, OCHOBHBIE IPHUEMBI.

WuTerpupoBanue MppalmoHaIbHbBIX (PYHKINH.

VYHuBepcallbHas TPUTOHOMETPUYECKAs MOJCTAHOBKA.

OnpenenenHblil nHTErpan u ero ceoiicrea. ®opmyina Herotona — JleitOuuna.

10. [IpunoxkeHus onpeneaeHHOro HHTETpalia K PelIeHUI0 TeOMETPUIECKUX U (PU3NUeCKHX 3a/1a4.

11. Beruncnenue miomiaiei ¢ moMOIIbIO OMPEIETICHHOT0 HHTErpaa.

12. Boruncnenue rionaau 1 JUIMHBI KPUBOH, 3a/IaHHOM ypaBHEHUSIMU B IapaMeTpuieckoi popme.

13. Beruncnenue miomaan KpUBOJIMHEHHOTO CEKTOpa B IMOJIIPHBIX KOOPAMHATAX.

14. Boruncnenue miomaaei B mpsMOyTroiabHBIX U MOJIPHBIX KOOPAUHATAX C TOMOIIBIO ONpeIeIeH-
HOT'0 MHTErpasia.

15. Beruncnenue AJIuHbI IyTH € IOMOMIBIO OTMPEICTICHHOTO MHTErpaa.

16. Boruncnenue JUIMHBI TyTU KPUBOMA, 3aJaHHOMN IMapaMeTPUUYECKH.

17. Berunucnenue o0beMa Telia BpalieHus ¢ TOMOIIBIO ONPEACIICHHOT0 HHTErpaa.

18. Beruncnenue miomniaiv HOBEpXHOCTH TeJla BPALCHHUS.

19. HecoGcTBeHHBIE HHTETPAIIBI TIEPBOTO ¥ BTOPOTO TUMA. [IOHATHS CXOAMMOCTH M PACXOJUMOCTH
HECOOCTBEHHOI'0 UHTETrpaa.

20. HecoOcTBEeHHBIE MHTETPAIIBI OT Pa3PhIBHBIX (DYHKITHA.

CoNoOR~wWNE

IK3aMEeHAIIUOHHbIE OMJIEThI

Haznauenwue: Micnons3yroTcs amst mpoBeieHus MpoMekyTouHoi artectanuu (ITA) mo qucuuruiiae
«MaTremaTnyeckuii aHau3".
Pernament sx3amena: - BpeMst Ha MOATOTOBKY TE€3UCOB OTBETOB - 10 45 MUH.

- Crioco0 KOHTPOJISA: YCTHBIE OTBETHI.
KoMIUIeKTBI 2K3aMEHAIMOHHBIX OMJICTOB JIOJDKHBI COJIEpKaTh OnineToB Ha 25-30% Gobire uncia
CTYJIEHTOB B Ipynie (XpaHarcs Ha Kadeape «MareMaTuka).

TunoBble BApMAHTHI OMJIETOB MPUJIATAKOTCH.

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUICKOU ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIBHOE
VUYPEXIEHWE BBICILIET'O OBPA3SOBAHUS
«MOCKOBCKHWM MOJUTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKH MOJUTEX)

®daxynpTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matematuka»
Oo6pa3zoBarenbras nmporpamMma 27.03.04 «YrpaBieHue B TEXHHYECKUX CHCTEMAX)»
JucnumimHa «MareMaTH4eCKU aHaInu3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUWIET
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[TepBooOpasHas, HeonpeneIeHHbIN nHTerpat. Ta0mmuia OCHOBHBIX HHTETPAJIOB.
dx

AVB—x +4/5-x
3. Haiitu rpaguent Gpynkuun  Z =Yy.,/Xy BTouke Mpg(1,4).
4. VYkaxwure, KaKOW U3 HECOOCTBEHHBIX MHTETPAJIOB ABJISCTCS CXOISAIIAMCS

f\/;dx, '[x’3dx, J'\/;dx.
1 1 1

2. BpruncauTh HeONpeAeICHHBI HHTETPAT J‘

5. Haiigure 3xcTpeMyMbl M TOUKH nepernta GyHkmuu Y = (X —1)e™ .

YTBepxkaeHo Ha 3acenanuu kadeapel matemaTuku « 03» 05 2024 r., mporokon Ne 10

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

MUHHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3BOBAHUSI POCCUNCKOM ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPABOBATEJILHOE
YUPEXJIEHUE BbICILIEI'O OBPA3BOBAHUS
«MOCKOBCKHI NOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUI TOJUTEX)

dakynbpreT 0a30BBIX KOMIICTCHIIUH, kagenpa «MaremaTHKa»
Oo6pazoBarenbras mporpamma 27.03.04 «YrpaBineHue B TEXHHYECKUX CUCTEMAX)
JucnuminHa —«MaTteMaTHYECKUI aHaIH3»

Kypc 1, cemectp 2

IK3aMeHAMOHHBIN OniteT Ne 1

1. HeCO6CTBeHHBIe HHTCIpajibl IICPBOI0 U BTOPOI'oO TUIIA. IloagaTusa CXOOAUMOCTH U paCXOJUMOCTH
HGCOﬁCTBeHHOFO HHTCrpaJia.
2
t 2t

2. Haiit nmpon3BoaHYIO (QYHKITNH, 33/TaHHON TTAPAMETPHYUECKH X = e y= e
+1t +

3. MHccnenoBath Ha 3KCTpeMyM (pyHKIUIO Z = X — X+ y2 +2y.
n.6

4. BblYNCINUTH ONpEAETICHHbIN HHTErpal I3Sin2 X €0S xdX .
0

5. Haiitu 06bem Tena, moayyeHHOro BpaiieHueM Bokpyr ocu OX ¢urypsl, orpaHuue€HHON JTUHU-
3
amu Y=X, y=1, x=0.

YTBepxkaeHo Ha 3acenanuu kadeapsl maremaTuku « 03» 05 2024 r., mpotokon Ne 10

W.o. 3aB. kadenpoit [ H.B. BacunneBa /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUHM CTYJI€HTOB B AMCTaHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaremaTHKay OHJIaiH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.

31



