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1. Hean, 327241 U IUIAHUPYeEMble Pe3yJIbTAThl 00y4eHH s M0
AUCHHUILINHE

K ocHOBHBIM yensm OCBOGHUS TUCHUIUIMHBI «MaTeMaTuuecKuil aHau3y» CIeAyeT OTHE-
CTH:

- BOCIIUTaHHUE Y CTYACHTOB O0IIe MaTeMaTU4eCKOM KyIbTYpbI;

- IpUOOpeTeHNE CTYJCHTAMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUN, YMEHUI U HaBbI-

KOB;
- pa3BUTHE CHOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY U JCAYKTUBHOMY MBIILICHUIO

Hapsy C Pa3BUTHEM MaTEMaTHYSCKON HHTYUIIHH;

- YMCHUC CTYACHTAMU PA3BUBATh HABBIKHW CAMOCTOATCIBHOI'O U3YUCHUA y‘ICGHOfI " Hay4-
HOW JIUTEPATYypPHI, COACPIKAIICH MATEMAaTHIECKUE CBEJICHUS U PE3YIIbTATHI;

- IOATOTOBKY CTYACHTOB K JCATCIbHOCTU B COOTBCTCTBUHU C KBaHHq)HKaHHOHHOﬁ XapaKTe-
PHUCTHKOI OakaaBpa 1o HalpaBJICHUIO, B TOM Yuciie (POPMUPOBAHUE YMEHUN UCTIOIH30BATh OCBO-
€HHBIC MATEeMAaTUYECKHUE METOII B TPO(hEeCCHOHAIBHON IeATEeIHbHOCTH.

- TIOJITOTOBKY BBICOKOKBAJU(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(]-
POBOI1 TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKUX PHCKOB COBPEMEHHOW IU(PPOBOW IKOHO-
MUKH.

K ocHOBHBIM 300auam OCBOEHUS JUCHUITIIMHBI «MaTteMaTHUeCKUU aHAIIU3) CJICOAYCT OTHC-
CTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX IMOHITHH, METOA0B, (POPMHUPYIOIIUX OOIIYI0 MaTeMa-
TUYECKYIO ITOJATOTOBKY, HEOOXOUMYIO JIJISl YCIICITHOT'O PEIICHUS IIPUKIIATHBIX 337124,

- (popmupoBanue y cryseHTa TpedyemMoro Habopa KOMIETEHIIUNA, COOTBETCTBYIOIINX €r0
HAIPABJICHUIO TIOJIrOTOBKU M 00ECIICUMBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenue nmo qucnuruinHe «MaTeMaTHYeCKUi aHaIu3y HaIllpaBleHo Ha (hOpMUpOBaHKE y 00yJa-
foluxcs ciaeayomux komnereHuui B coorserctsun ¢ @I'OC 20.03.01 (ypoBeHb OakanaBpuara)
o HarnpasiieHuto noarotosku 20.03.01 TexnocdepHas 6€30MacHOCTb, YyTBEPKAEHHBIM TPUKA30M
MunoOpnayku Poccun ot 25.05.2020 Ne680:

Kon n HaumeHoBaHue KOMIIETEHIIUH NuankaTopsl 10CTHKEHUS] KOMIIe-
TeHIUH
YK-1. Cnocoben ocymiecTBnsTs nouck, kpu- | UYK-1.1. Ananusupyer 3amady, Bblaenss ee
TUYECKUH aHaIU3 U CUHTE3 HHpOpMaluH, 0a30BbIe COCTABJIAIOLIUE

MIPUMCHATDH CUCTEMHBIN noaxoq IJisd pelICHU A
IIOCTABJICHHBIX 3aaa4

NVYK-1.2. OcyecTBisieT MOUCK, KPUTHIECKH
OlleHMBaeT, 0000mIaeT, CUCTEMAaTU3UPYeT U
pamxupyerT uHpoOpMalMoo, Tpedyemyro JUIs
pELIEHNs TOCTAaBJIEHHON 3a/1a4uH

NYK-1.3. PaccmarpuBaet u npeaiaraeT pauu-
OHAJIbHBIC BAPUAHTBI PELICHUs IIOCTABICHHON
3aa4M, HUCIONb3ysd 12 CHCTEMHBIM MOAXOZ,
KPUTHYECKH OLIEHUBAET UX JJOCTOMHCTBA U HE-
JIOCTaTKH

2. MecTo JTUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

JluciunianHa OTHOCUTCA K oOs3aTenbHON yacTu Osioka b1: Monyns «Martemarnueckne u ecte-
CTBEHHO-HAYYHbIE TUCLMUILIUHBIY.
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JucrunauHa 6a3upyeTcst Ha CISAYIONICH, MPONACHHOW TUCITUTUINHE:
- TUHEeHas anredpa.
JuctunamHa «MaTtemMaTH4ecKui aHalIn3» JJOTHYECKH CBs3aHa C IMOCIeAYIOUUMHA JUCIUTTMHAMM:
B obazamenvnoun vacmu.
- MaTEeMaTHYECKUN aHAJIN3;
- pu3mKa;
- nH(popmaruka;
- METPOJIOTHS, CTAHAAPTU3AIUS U CePTUDUKAITUS;
- MaTepHaJIOBE/ICHHUE.
B uacmu, popmupyemori yuacmuuxamu o6pazo8amenbHblX OMHOUEHUIL:
- DKOHOMHKA U OpraHu3aIlys IpOU3BOICTBA;
- CTaTUCTHKA B TeXHOC(HEPHOI Oe301acHOCTH;
- OCHOBBI HAJICKHOCTH, POYHOCTH M O€30MMACHOCTH MPOMBIITUICHHBIX CHCTEM.

3. CTpyKTypa u coepkanue IUCHUINIHHbI

OO61as Tpy10eMKOCTh TUCIUILUIMHBI COCTABISAET 4 3aueTHbIe eAUHULIBI -144 yaca.

3.1. Buabl yueOoHO# padoThl U TPYA0EMKOCTH

n/n Bup y4e6Hoii padoTsl E;C‘]::;qeﬂm Cemectp 2

AyIHMTOPHBIC 3AHATHSA 12 72
B ToMm uncie:
Jlexuuun 18 18

1.

, CeMmuHapcKue/mpakTHYECKUE 3aHATHS 54 54

5 JIaGopaTopHble 3aHATUS - -
CamocrosiTesbHast padora 72 72
IIpoMe:kyTouHasi aTTecTanus
9K3aMeH c) e}

Hroro 144 144

3.2. TemaTu4yeckuii IJIaH U3y4YeHU s JUCHUTNTIHHBI

Pazmemén B npunokenuu 1 k padoueit mporpamme.
3.3. Copep:xanue pa3iesioB TUCHUILIUHBI
Beenenne

[Ipeamer, 3anauu u coaepkanue AUCHUIUIMHBL. OCHOBHBIE TANbl PA3BUTHS JUCHUTIIINHBI.
CtpykTypa Kypca, €ro MECTO U POJIb B IMIOATOTOBKE OakajaBpa, CBS3h C IPYTUMH TUCITUTUTMHAMH.



Paznea 1. InddepenunanbHoe ucunciaenne GyHKIUA OHON MepeMeHHOMH

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipeaen yncnoBoi mociaeaoBaTEIbHOCTA U €r0
ceoiictBa. dynknus. [Toctpoenne rpadukos Gpynkiuid. [Ipenen ¢pyakumu. OCHOBHBIE TEOPEMBI O
npenenax ¢pyHkuuu. IlepBeiii 1 BTOpoii 3aMedaTenbHble npeaensl. CpaBHEHHE OECKOHEUHO MaJIbIX
1 6ECKOHEYHO OOJBIINX BEJIMYMH. DKBUBAJICHTHbIE OECKOHEYHO MaJIbIe BEIUYMHBI.

Tema 2. HenpepbIBHOCTH (DYHKITHI B TOUKE U HA IPOMEKYTKE, TOYKH pa3pbiBa PyHKIINH,
uX Kiaaccudukanus. ACUMITOTH rpaduka GyHKIIUU, UX KIacCHpUKAIIHS.

Tema 3. IIpousBognas GyHKIuH. I'eoMeTpudeckuii 1 GU3MUECKUI CMBICI TPOU3BOIHOM.
[IpaBuna muddepennrpoBanus U GOPMYIIbl BEIUUCICHHS MPOU3BOAHBIX. TabiuIia MPOU3BOIHBIX
OCHOBHBIX JJIEMEHTapHBIX (YHKIHH. Brrauciienne mpou3BOIHBIX (YHKIUH, 3aJaHHBIX pa3iInd-
HBIM 00pa3oM.

Huddepenunan. [IpousBoansie u auddepeHnnans BpICIUX TOpsakoB. [Ipubimxennsie
BBIUHCIICHHS C TOMOLIBIO AU(depeHInaioB.

Tema 4.ITpasuiio Jlonuransa. @opmyina Teinopa. PackpsiTie HeonpeaenaeHHOCTEN pa3iany-
HoOTrO THNAa. Pa3noxeHnne 0CHOBHBIX AieMeHTapHbBIX PyHKIUH o ¢popmyne Teinopa. [Tpubdamken-
HBIE BBIUMCIIEHUS € TOMOIIIbIO hopmyinbl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl UG (HEepeHIINATBEHOTO UCYUCIIeHUs. MOHOTOHHOCTD (PYHK-
1uu, sKkcTpeMyMbl Heo0Xxoqumble U 10CTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO KCTpe-
myma. MccnenoBanue BoinykiocTu rpaduka pynkuuu. Touku neperunda rpaduka QyHKINU.

OOmast cxema mccaenoBanus GyHKIUU U OcTpoeHus ee rpaduka. CBoiicTBa pyHKIUH,
HEeMpephIBHBIX Ha oTpe3ke. HanbombIiee n HauMeHblliee 3Ha4eHus PYHKIUU Ha OTpe3Ke.

Pazpnen 2. [InddepennuaibHoe ncunciaeHne PyHKIUI HECKOJbKUX NepeMeHHbIX Tema

1. ®yHKIMN HECKOJIBKUX IEpEeMEHHBIX. JIMHUN 1 moBepxXHOCTH ypoBHS. YacTHble
npousBoansle. [lonnelii nuddepennnan. IIponsBoaHble Cl0XHOM (GYHKIMU HECKOIBKHX Iepe-
MeHHbIX. YacTHbIE IPOU3BOIHBIE U Tu(depeHIabl BRICIINUX nMopaakoB. Teopema IlIBapua.

Tema 2. [IpousBoaHas o Hanpasnenuto. [ paguent. KacatenpHas k kpuBoii. Kacarenpnas
IUIOCKOCTh M HOpMasib K noBepxHocTH. Dopmyna Teitnopa. DxcTpeMyM (QyHKIIMM HECKOJIbKUX
nepeMeHHbIX. HeoOxoaumbie U 10CTaTOYHbIE YCIOBHSI SKCTPEMYMA.

Paznen 3. I/IHTeraJ'IbHOC HCUYUC/ICHHUE

Tema 1. [lepBooOpaznas. Teopema cyIiecTBOBaHMsI HEOIPEACICHHOTO0 MHTerpayia. He-
OIpeJIeIeHHbI MHTErpall U ero cBoMcTBa. Tabinuia MHTErpajgoB OT OCHOBHBIX AJIEMEHTAPHBIX
¢byHkuil. Meros HenocpeICTBEHHOTO MHTETPUPOBAHMUSL.

MeTo/1bI UHTETPUPOBAHUS C TOMOILBIO 3aMEHBI TIEPEMEHHOMN, MMOABEICHUEM MO 3HaK AUPPepeH-
nuana. MeTo MHTErpupoBaHHusl 110 4acCTsAM.

WHuTerpupoBanne pallMoOHAIbHBIX Ip0o0ei, UHTErpUpOBaHUE HEKOTOPHIX BUJIOB HPPAIIMOHAIbHBIX
U TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3anaun, npuBOASIINE K TOHIATHIO ONPEEIEHHOT0 HHTErpana. OnpeaeneHHbIN
MHTETpaJl, €r0 CBOMCTBA. Y CIIOBUS MHTETPUPYyEMOCTH. VIHTErpa ¢ nepeMeHHbIM NPEAEIOM HHTE-
rpupoBanus. Dopmyna Hetorona — JleliOnua. 3aMeHa nepeMeHHOM B ONpeieIEHHOM HHTETpalle.

[TpunoxeHus onpeeNeHHOro HHTErpaita B TeOMETPUH U MEXaHUKe (BBIYMCICHHE TUIOIIA-
nei miaockux Guryp, JJIMHBI KPUBOH, 00BEMOB.

Tema 3. HecobcTBeHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO pojia (1o 6€CKOHEUHOMY IIpOMe-
KYTKY, OT HEOIPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOWCTBA.

Tema 4. 3anaun, npuBoAAIIME K KpaTHBIM UHTETpaaM. /[BOITHON 1 TpOIHON MHTETpaIbI,
nx cBoicTBa. [IpaBuia BeIUMCIEHUS JBOMHBIX HHTETPAJIOB.



3.4. TemaTuka NpakTHYeCKUX 3aHATHH M0 TUCUMUILINHE
«MaTeMaTHYeCKHIl aHAJIN3»

Ne Tema 3anaTUA

n/n

1 Pa3nen 1. DneMeHTHI MATEMaTHYECKOT0 AaHAIN3A.

Yucnoas mocnenoBaTenbHOCTb. [Ipenen 4ncinoBoil mocienoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npegensuoro nepexona. Gynkuus. [Ipenen dynkuuu. Teopemsl o mpee-
nax ¢yakuuu. [lepBblil 1 BTOpo# 3aMedareabHble TPeIebl.

2 CpaBHeHue 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BETUYUH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJlble BEJTMYUHBI.

3 PackppiTHe HeonpeaeneHHOCTEH Pa3TuIHOrO THITA

4 HenpeprsiBHOCTH QyHKIIMI B TOUKE M HA TpoMexyTKe. OHOCTOpOHHHE mpeaensl. Touku
paspbiBa ¢pyHKIMU. [Ipumeps! perienus 3a1a4y

3) [TpousBonnas ¢pynkuuu. [IpaBuna auddepenunpoBanus u GopMyabl BEIYUCICHHUS TPO-
W3BOJHBIX. TexHUKa TUQPepeHITMPOBAHUS

6 JuddepenumpoBanue oopaTHbIX GyHKIHUN, QYHKIUH, 3aJaHHBIX HESIBHO, TapaMeTpHye-
cku, Jjorapupmudeckoe auddepeHnrpoBanmue

7 Huddepennman. ['eomerpuueckuii cmbici quddepennnana. [lpousBoaasie u quddepen-
[IUAJTBI BRICIIUX TOPSAKOB. [IprOmKeHHbIe BEIYUCICHHS C TOMOIIBIO MU depeHIINAIIOB.

8 [IpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEIEIEHHOCTEN PA3IMYHOIO
Tuna. Pa3znoskeHusi OCHOBHBIX 3JIeMEHTapHbIX QYHKIUH 110 Gpopmyse MakiopeHa.

9 [TpubnKkeHHbIe BRIYUCICHHS ¢ TOMOIIIbIO opmyisl Teitnopa.

10 | IlonHoe uccnenoBanue GyHKIMI U mocTpoeHue rpapukoB. [Ipumepsr

11 | IlonHOE HccnenoBanne GYHKIHHN U TocTpoeHue rpadgukoB. [Ipumeps! (IpoIoIDKeHHE)
CamocrosrenpHas padota Nel Ha cemuHape 1o (yHKIHUSIM OJHOU TIEPEMEHHOM

12 | Pa3gen 2. @®yHKIUM HECKOJbKHUX NMepeMeHHbIX. JIMHUY U TOBEpXHOCTH ypoBHS. Yact-
HbIE IPOU3BOIHBIC U U depeHIIral IepBOro NopsIKa.

13 | Ionusiit nuddepenunan. IIpousBoansie cnoxHoN ¢yHkuuu. [IponsBoanas ¢yHkuuy,
3a/IaHHON HesBHO. YacTHBIE TPOU3BOAHBIC U U (EepeHIInabI BBICIIUX TOPSIKOB. Teo-
pema IlIBapua.

14 | IIpousBoaHas o HanpaBieHuto. ['pagueHT.

15 | DkerpemyM (pyHKIIMM HECKOJIBKUX EpeMeHHbIX. Heo0X0IMMBbIe 1 TOCTATOYHbBIE YCIIOBUS
HKCTPEMyMa.

16 | CamocrosiTenbHast pa6ora Ne 2 Ha ceMuHape M0 GYHKIMSAM HECKOJIbKHUX NepeMeH-
HBIX

17 | Pa3zaen 3. UHTerpajbHoe HCUYNCIEHHE
[TepBoobOpaznas. HeonpeneneHHbli HHTETpal U €ro cBoiicTBa. MeTo1 HEMoCPEeACTBEH-
HOTO UHTETPUPOBAHHSL.

18 | UuTerpupoBaHue ¢ MOMOUIBIO 3aMEHBI IEPEMEHHOM, MTOIBEJICHNEM T10/1 3HaK 1uddepen-
rana. MeTo HHTETpUpOBaHUS 10 YacTsIM

19 | UaTerpupoBaHue palMoOHAIBHBIX APOOEH, MHTErPHPOBAHNE HEKOTOPBIX BUIOB HPPAIHO-
HaJIbHBIX (DYHKIIHIA

20 | UnTerpupoBaHue TPUTOHOMETPUIECKUX (DYHKIIHH.

21 | BeiuucieHnue onpeaeneHHbIX HHTETpalioB o ¢popmyne Heiorona-Jleitbnuia. 3ameHa me-
PEMEHHOW ¥ MHTETPUPOBAHUE IO YACTSM B OTIPEICIICHHOM HHTETpaJIe.

22 | [punmoxeHust ONpeeIEHHOTO HHTETpaia B TEOMETPHH M MEXaHHKE (BBIYMCIICHHUE TUTOIIA-
Jeil miockux (Guryp, JUIMHBI KPUBOH).

23 | IlpunosxeHus: ONpPEeeIEHHOTO UHTETpaia B TEOMETPUH U MEXaHHKe (BBIUUCICHUE 00be-

MOB, IUIoIIaaeH HOBCpXHOCTI/I).




24 | HecoOGcTBEeHHBIE HHTETPAIBI IEPBOTO U BTOPOTO POJIa, UX BBIUYUCIICHHUE.

25 | Bagauu, NpUBOJALINE K KPATHBIM MHTErpajiaM. BrrunciieHue JBOMHBIX MHTETPpajioB CBe-

JIEHUEM K MIOBTOPHBIM.3a/1a4K HAa U3MEHEHHUE MOPSIKA MHTEIPUPOBAHUS B IBOMHOM UHTE-
rpaie

26 | 'eomerpuueckue u pU3HMUECKUE MPUIOKEHHUS KPATHBIX UHTETPAJIOB, IPUMEPHI BBIYHCIIC-

HUA.

27 | KoHTpOJIbHOE TECTHPOBAHUE 110 KYPCY.

=

4. Y4eOHO-MeTOAMYECKOE M MH(OPMALIUOHHOE o0ecneyeHue

4.1. Hopmatusubie 10KyMeHTbI H OCTob1

OI'OC 22.03.01. «MarepuanoBeieHue U TEXHOJIOTHH MaTepruanon».2020.

AkanemMuuecKuil yaeOHbIH M1aH 1o HanpasiaeHuro noarorosku: 22.03.01 Marepuanosenenue
U TexHosnoruu marepuanos. [Ipopuns: Marepuanosenenue u nudpossie TexHonoruu. Gopma
oOyuenus — ounas. 2023.

Marpuma k AVII1 22.03.01.02.- MatepuanoBeieHue 1 TEXHOJIOTHH MaTepuaioB. (MaTepuaio-
BezieHue 1 nugpoBeie TexHonorun). [Ipuem 2023/2024 r.r. 2023.

Vka3 [Ipesunenrta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «CrpaTerun HayqyHO-TEX-
HOJIOTH4eCKOTro pa3Buths Poccuiickon denepanun.

[Tpuxa3z MunuctepcTBa o6pazoBanus u Hayku Poccuiickoit @eaeparuu ot 23.08.2017 Ne 816
«O06 yrBepxkaennn llopsaka MprUMeHEHHs] OpTaHU3aIMsIMH, OCYIIECTBISIONIMMU 00pa3oBa-
TEJIbHYIO JAEATEIbHOCTb, 3JIEKTPOHHOT0 00Y4EHUs, JUCTAaHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHO-
JIOTUH NpU peaau3aluu 00pa30BaTeIbHbIX IPOrPaMM».

4.2.  OcHoBHasi IUTEpaTYpa

®duxterronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: Y4eOHHK Il By30B, 15-¢ u3.,
crep. CII6, Jlans. 2023. Yacts 1. 444 c.

duxterronsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHATU3a: YYCOHUK s By30B, 14-¢ us.,
crep. CIIO, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremarudeckoro aHanusa. T.1. luddepenunanbHoe 1 UH-
TerpajibHOe UcUnCIeHUs] PyHKUMUN OHOW nepeMeHHOoM. Panpl: YueOHuk [DneKTpoHHBIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mocksa: ®usmatinut, 2015. - 444 c. [Pexxum nocryna: URL:
https://e.lanbook.com/book/71994 -3ari. ¢ skpaHa.]

4.3. JlonoiHMTEJbHAs JUTEpaTypa

IMuckynos H. C. luddepenunanbHoe U UHTErpalbHOE UCUUCIEHUS Ui BTY30B. B 2-x TO-
Max. M.: Unaterpan - [Ipecc, 2009 — 416, 544 c. 180 sk3.

3yokoB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTUKHU JJIs1 TEXHUYECKHUX BBICIIMX Yy4eOHbIX 3aBenenuii. Yactu 1-4. M.: MT'Y, 2012. 400
IK3.

Kparkuif kypc BbICIIEH MaTeMaTWKH [DJIEKTpOHHBIH pecypc]: yded. - DIeKTpoH. JaH. -
Mocksa: HamxkoB wu K, 2017. - 510 c. [Pexum  pmocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.]

Byrpos f1.C., Hukonsckuit C.M. Beiciias MmaTemaTHka: yueOHHK Ui BY30B B 3-X ToMax. M.:
Hpoda, 2009.

WNuTerpanbHoe ncuncienue GyHKIUNA OAHON U HECKOIBKUX NEPEMEHHBIX. Teopus moss: me-
TOJUYECKUE yKa3aHMs U BapHAHTHI pacueTHO-Tpaduueckux padot / boagynos M.A., bopo-
nuHa C.U., [TokazeeB B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.
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https://e.lanbook.com/book/93522

6. Marematnueckuii ananu3. Teopus npenenoB u qudepeHnnanTbHOe HCUUCIEHNEe: OCHOBHBIC
MIOJIOKEHHS TEOPHH, METOAMYECKHIE YKa3aHHUsl U BapHaHThl pacdeTHO-rpauyeckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
20009.

4.4. JaekTpoHHBbIE 00pa3oBaTe/IbHbIE PeCypPChl

[IpoBenenue 3aHATUN U aTTECTALMI BO3MOXKHO B AUCTAaHLIMOHHOM (popmare ¢ MpuMEHEHHEM CH-
cTeMbl AucTaHIMOHHOTrO 00y4eHus: yHuBepcurera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTHKay 3JICKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo BceM pazaenam
MIPOrpaMMBl:.

DJIeMEHTHI MAaTEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHainm3a

WHTerpasbHOE UCUUCIICHUE
byHKIMH OAHOM epeMeHHON
HuddepennmanbpHoe ucuncie-
HUe PYHKLINN HECKOJIBKUX IIe-
PEMEHHBIX

JlononuurenbHbIE TIaBbl MaTe-
MaTHYECKOI'0 aHaJI13a

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

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

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

Pazpaborannsie DOP BKIIIOYAIOT TPEHUPOBOUHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeaeHus: paboT B TMCTAHIMOHHOM (popMaTe yCTaHABIMBACTCS OTICIBHBIMU PacIio-
PSDKSHHUSMU ITPOPEKTOPA MO Y4eOHOM padoTe /MM LIEHTPOM Y4eOHO-METOANYECKON PabOTHI.

Ka;mmﬁ CTYACHT O6€CH€‘1€H HWHAUBUAYAJIbHBIM HCOI'PDAHUYCHHBIM JOCTYIIOM K BHGKTpOHHOﬁ

6I/I6J'II/IOT6K6 MOCKOBCKOI'O ITOJIUTEXA

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

I/IHTepHeT-pecprH BKIIFOHAKOT y‘Ie6H0-MeTO,Z[I/I‘{eCI(I/Ie MaTepHraJibl B 3JICKTPOHHOM BUJEC, ITPCI-

CTaBJIEHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp Maremarnueckoro ooGpa3zoBaHus

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

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

Ilone3nrie y‘le6HO-MeTOI[I/ILIeCKI/Ie )51 I/IH(i)OpMaLII/IOHHHe MaTepHuaJibl MIPCACTABICHBI Ha camlrax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm. _

HepequL pecypcoB I/IH(1)OpMaLII/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CECTU «I/IHTepHeT» JJI1 OCBOCHU A

JIMCIUILTHHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuneH3noHHOEe U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe

o0ecrneueHue
Ne| HaumenoBanme | PazpabGotuukI1O | Hoctymuocts (iu- | Ccbuika Ha Enunslii peectp
(mpaBoobmnana- [IEH3UOHHOE, CBO- | POCCHICKMX MpOrpamm s
TeJb) 060HO pacmpo- OBM u BJ] (npu Hanmu4mn)
CTpaHsieMoe)
1 | AstraLinuxCom [OOO JInneH3noHHOe https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
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

MoitOduc 00O "HOBbBIE
OBJIAYHBIE

TEXHOJIOT "

JIntien3nonHoe

https://reestr.digital.gov.ru/ree

str/301558/?sphrase id=9433

75

BOYHBI¢ CUCTEMbI

4.6. CoBpeMeHHbIe MPogecCHOHATIbHBbIE 0a3bl JAHHBIX M HHGOPMALIMOHHBIE CIIPa-

Ilepeyenns pecypcoB cetu UHTepHeT, J0CTYNHBIX /IJIS OCBOCHHUS TUCHUILIMHBI:

HanMeHnoBanue

Ccbuika Ha pecypc

HocrynmHocTh

NupopManimoHHO-CIIPABOYHBbIE CUCTEMbI

StackOverflow

https://stackoverflow.co
m/

Hocrtynna B cetu Un-
TEepHET 0e3 orpaHuye-
HUI

WNudopmannonnsie pecypcebl Cetn
KoncynprantlIroc

http:// www.consultant.ru

HocrtynHo

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JIapTOB BHICHIETO 00pa30BaHUs

http://www.fgosvo.ru.

JocrymHo

JIeKTPOHHO-0UO0JIMOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ HocrtynHa B cetu Un-
TEepHET 0e3 orpaHuye-
HUHI

IPR Books https://www.iprbookshop | docrynua B cetu WUn-

ru/

TEepHET 0e3 orpaHuye-
HUHI

IIpogdeccnonanbHbie 0a3b1 JAHHBIX

basa maHHBIX HAYYHOI SJIEKTPOH- http://www.elibrary.ru HocrtyrmHo
HOM OMOTMOTEKH
(eLIBRARY.RU)
WebofScienceCoreCollection — mo- | http://webofscience.com | JdocrymHo

IuTeMaTHueckas pedepaTuBHO-O10-
nuorpaduueckas u
HayKoMmeTpHuueckas (0ubaromeTpu-
yeckas) 6aza JaHHBIX
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MaTepua/IbHO-TeXHUYECKOe o0ecredeHne JUCUMILIUHbI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECIIeUnBaeT IPOBEJCHUE BCEX BHJIOB
3aHATHUH, IPElyCMOTPEHHBIX YY€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAaHUTAPHBIM H
IIPOTUBOIOKAPHBIM IIPAaBUJIaM U HOPMaM.

Kadenpa «MaTtemaTuka» He pacroiaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM U UCIIOIb-
3yeT yuyeOHble ayIuTOPUU U3 0011ero GoHa yHUBEpCUTETA.

ITpu HEOOXOAMMOCTH JJIsl IPOBEACHUSI MHTEPAKTUBHBIX IPAKTUUECKUX 3aHATUN UCIOIb3Y-
I0TCS KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTozmqecKne PECKOMEHIAIUHN

6.1. MeTounquKne PECKOMEHAALNH JISI MpenmoaaBaTe/ist
0o OpraHv3anuu oﬁyqul/m

[Ipexxne Bcero, caenyeT oOpaTUTh BHUMaHHUE CTYAEHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMblii UIMU MaTepHall He TpeOyeT Kakoi-In0o crenuanbHOM (JIOMOJIHUTEIbHON) TOATOTOBKHU U
BIIOJIHE MOKET OBITh YCIIELIHO U3YYEH, €CJIU CTYAECHThI OyyT MOCEIIATh 3aHSTHSI, CBOEBPEMEHHO
BBINOJIHATH JJOMAIIIHUE 33JJaHUS U T10JIb30BaThCs (IIPU HEOOXOIMMOCTH ) CUCTEMOH IIIIAHOBBIX KOH-
CyJIbTallUi B TEYEHUE KaXKJIOro ceMmecTpa. Bomrenmmue B Kypc MaTaHaIM3a pa3leibl SBISIOTCS
KJIACCUYECKHUMH, B TO 7K€ BPEMsI OHM IIPAKTUYECKHA OPUEHTUPOBAHBI, TAK KaK UIMEIOT IIMPOKOE pac-
IIPOCTPAHEHHE IS PELICHUS PA3HOIO pOJa 3a7a4 BHYTPU CaMOM MATEMATUKH U MPUKIIAIHBIX 3a-
nad. FIX oCBOEHHE IOMOKET CTyIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U IUCbMEHHYIO PEUb, YCIIEUIHO NPUMEHATh HAKOIUIEHHbIE 3HAHUS B MPOPECCUOHAIBHON
JESTENbHOCTH.

Heo6xoanMo ¢ camoro Hadana 3aHITHNH PEKOMEH0BATh CTYJACHTAM OCHOBHYIO H JIOTIOJ-
HUTENBHYIO JTUTEPATYpPy, a B KOHIIE CEMECTPaA AaTh CIIUCOK BOIIPOCOB IS IOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHsATHM IO JUCLUIUIMHE CIeyeT 0053aTeIbHO TPOMH(DOPMUPOBATh CTYICH-
TOB O BUJE U opMax TEKyIIEeH U MPOMEKYTOUHON aTTeCTallui O AUCHUILIMHE, CPOKAX UX MPO-
BEJICHUS, YCIIOBUSX JIOMYCKa K MPOMEKYTOYHOM aTTeCTallu, IPUMEHSAEMBIX BUaX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxenne T€OpEeTHYECKOro MaTepHualla JOJDKHO COMPOBOXAATHCS HIUIFOCTPATUBHBIMHU
IpUMEpaMH, TIIATENFHO OTOOPAaHHBIMHU MPEMNOJIaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQ/IKH MPH PEIICHUH 33]a4ul HE OTBJIEKAJIN OT TJIABHOTO: OCMBICIIEHUS UJIeU U CYTH IIPUMEHSI-
eMbIX MeToZ0B. CiiefyeT Bcerna yka3blBaTb IPUMEPBI IPAKTUUECKOIO IPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHUSAX YpaBHEHUU U pOpMYyII.

[IpakTHyeckue 3aHATHS AOJDKHBI OBITh OPraHU30BaHBI IpENojaBaTeeM TakuM 00pas3oM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPUOJUYECKOE BBIMOIHEHHE CTYIEHTAaMU HEOONbIION caMoCTos-
TEJIbHOW pabOoThI B ayJAUTOPUU JJIsl IPOBEPKU YCBOEHUS M3JI0)KEHHOT'O MaTepHara.

[IpenonaBatenp, BenymUi IPaKTUUECKUE 3aHATHS, JOJDKEH COTJIACOBBIBATh y4eOHO-TEeMa-
TUYECKUH IJIaH 3aHATHUH € JIEKTOPOM, UCIIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUCHHH.

[IpenonaBaTento cieayeT 10OMBAaTHCS CUCTEMAaTHUYECKOH HENMpPepbIBHOW PadOThl CTY/CH-
TOB B TE€YEHHE CEMECTPa, HEOOXOMMO BBISBIISATH CUIbHBIX CTYACHTOB U MPUBJIEKATh X K HAYUYHOM
paboTe, K y4acTHIO B pa3HOTO pOja OJIMMIIMAgaX U KOHKypcax.

CTyaeHT IOoKeH OIylnaTh 3aMHTEPECOBAHHOCTD MPENOJaBaTels B JOCTHKEHUHN KOHEU-
HOTO pe3ylbTaTa: B MPUOOPETEHHHM OOy4aroIMMUCS MPOYHBIX 3HAHWN, YMEHUH M BIaJICHUS
HaKOIUIEHHOW MH(pOpMAaITUEH I perieHus 3a1a4d B Ipo(ecCHOHaIbHOM AeSITEIbHOCTH.

6.1.1. Oo0pa3oBaTejbHBbIE TEXHOJIOTHI

[IpoBenenue 3aHATHI U aTTecTallMii BO3MOKHO B JUCTAHIIMOHHOM (hopMaTte ¢ IPUMEHEHUEM CH-
CTeMBbI JucTaHIIMOHHOTro 00y4yeHus ynusepcureta (CLO-LMS) Ha ocHOBe pazpaboTaHHBIX
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kadenapor «Marematrka» 3IEKTPOHHBIX oOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazmenam
IIpOrpaMMsl (CM. 11. 4.4).

[MTopsimok mpoBeaeHus paboT B IMCTAaHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTIACIbHBIMU
pacropsHKeHUAMHU MPOPEKTOpa Mo y4eOHOH pabdoTe W/WIM HEHTPOM Y4eOHO-METOIUYECKOi pa-
OOTBI.

6.2. MeToauueckue yKa3zaHus JAJsi 00y4aIOMMUXCHA MO0 OCBOEHUIO
AUCIHUILTHHBI

Paznea 1: nudpepenunanbHoe ncunciaenue GyHKIUi 01HOM nepeMeHHOM

[Ipu uzydenuu nuddepenHuanbHOro ucyrcieHus GyHKIMA 0JHOM epeMeHHoM oOpaTuTe
BHHUMaHUE Ha MOHATHE Mpeaeia GyHKIUKA B TOUYKE U METObI ero Bhruucienus. [Ipenen — onHo u3
OCHOBHBIX INOHATUA MaTeMaTU4eCKOro aHanusa. llpu qu{ﬁ@ne@mn IIPENENIOB (l)YHKﬂYdH Hazo,
IIpeXKaA€e BCEro, BBIACHUTH XapakTep HEOIPEIEIEHHOCTH , ,0-00,00—00,1% ", Yrobml

o J
OBJIAJIETh TEXHUKOMN pEIIeHUs 3ajau Ha BBIYUCIIEHUE NIPEAEIOB, HA/10 3HATh JiBa 3aMevaTelIbHbIX
npejena, Tabauily SKBUBAJICHTHBIX OECKOHEUHO MaJIblX, IpaBuio Jlonurans, pa3auuHble IPUEMbI
PaCKpBITHSI HEOTIPEIEIIEHHOCTEH B 3aBUCUMOCTH OT BHJAa (YHKIIUU U PEIIUTH TOCTaTOYHO OOJIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipu W3y4yeHuu TeM, MOCBSIICHHBIX NPOM3BOIHOW W muddepeHnrany (QpyHKIUH, HAIO0
OCMBICJIMTh UX T€OMETPUUYECKHI CMBICII, IOHUMATh pa3Inyue MeX1y HUMU (JudQepeHuan - 3To
rJIaBHAs JTMHEHHAas 4acTh npupamieHus Gyakun). TBepao 3HaTh (Kak TabIuIly yMHOKEHUs) (hop-
MyJbl auddepeHInpoBaHUsT OCHOBHBIX 3JI€MEHTapHbIX (QyHKIMHA U npaBuia JuddepeHuupona-
HUs (BCe, KOHEYHO, HO OCOOCHHO NIPaBIIIO MU HEepeHIIMPOBAHUS CIIOKHON (PYHKIINN).

OOparure BHUMaHHE TaKke Ha ocobeHHoCTH auddepeHnnpoBanms GYHKIUH, 3aJaHHBIX
B HESIBHOU (popMe, TapaMeTpUUecKH, Ha MpueM JorapudMudeckoro nuddepeHmpoBaHus.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSTH aITOPUTM UCCIIEAOBaHUS (PYHKIUI U TOCcTpoe-
HUs TpauKOB: ONpeIeTIeHHE TOUEK pa3pbiBa (M UX KJIaCCU(PHUKAIUIO), aCUMITOT Ipaduka (BepTu-
KaJIbHOM, HAKIIOHHOW, TOPU30HTAIIbHOMN ), HEOOXOAUMBIE U JJOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH
(YHKIUH, CYIIECTBOBAHUS JOKAJIBHOTO 3KCTPEMyMa, IPOMEKYTKOB BBIMYKJIOCTH U BOTHYTOCTHU
(GyHKIMHU ¥ TOUeK neperuoa.

Pazgen 2: nuddepenunaibHoe HcuncaeHne GPyHKIMI HECKOJIBKHUX NepeMeHHbIX

HpI/I HU3YUCHUU NAHHOTO pa3aciia O6paTI/ITC BHUMAHHUC HA TO, UTO Q)YHKHI/ISI ABYX IICPEMCH-
HBIX HMECCT Hal"J'ISII[HI)II\/JI FCOMeTpI/ILIeCKI/Iﬁ CMBICJI — 3TO ITOBEPXHOCTH B TPEXMCPHOM IMTPOCTPAHCTBEC

Hamo ocMBICINTE TOHATHS YaCTHBIX MMPOU3BOJAHBIX U IIOJIHOTO I[I/I(I)(i)epeHLII/IaJ'Ia 1 0COOCH-
HOCTb MX BBIYMUCJIICHUSA, OBJIaAACTb TEXHHUKON BBIYHCICHUS MMPOU3BOAHBIX OT CIIOJKHOM (I)YHKI_II/II/I

HECKOJBKHX IepeMeHHEIX. CleyeT oOpaTHTh BHUMAHKE Ha TO, uTo ana dyukmun Z = Z(X, Y)
0%z 0%z
CMCIIAHHBIC YaCTHBIC HpOI/I3BO,Z[HBIC BTOpOF (0] nopﬂm{a paBHBI Mexcny CO601>12 = (TCO'

oXoy  Oyox

pema [lIBapiia), To ecTh OpsAIOK T PEepeHITPOBAHUS HE UMEET 3HAYCHHUS.

Jliia GyHKIUMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (QYHKIIUU B IPOU3BOJILHOM
HaNpaBJICHUU XapaKTepU3yeTCsl MPOMU3BOIHOM 110 HANpaBJIEHUIO, a HAaMOOJIbINask CKOPOCTh U3Me-
HeHus QYHKIMK OyJIeT B HaNpaBJIeHUH BEKTOpa I'PaiueHTa.

Craenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOUYHOE YCIOBHS CY-
LIECTBOBAHUSA SKCTpeMyMa (QYHKIIUU HECKOJIBKUX TIEPEMEHHBIX.
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Pa3nen 3: uHTErpajbHoe UCYHCIEHHE

B mHTErpasiIbHOM MCUWCICHUU peIIaeTcs 3ajava, 0OpaTHOW TOHM, KOTOpas paccMaTphBa-
nack B B HepeHIMaTbHOM HCIUCTICHMM: HeoOXomuMo Haittn aist nannoi dynkuun T (X) Takyro

(byHKIHIO, TPON3BOIHASI OT KOTOPO ObLIa OBl paBHa 3aanHON. VIHTErprpoBanue QyHKIHMNA — J10-
CTaTOYHO CJIOXKHBIN pa3Jiesl MaTeMaTHKH, OBJIaJIETh KOTOPHIM MOKHO TOJIBKO, €CIIH CTY/IEHT «BO3b-
MET» JJOCTaTOYHO OOJIBIIOE KOJTMYECTBO HMHTETPAJIOB PAa3HOTO TUIIA.

Hano tBepao 3HaTh Ta0nMIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKINUH, OCHOB-
HBIE METO/IbI HHTETPUPOBAHHUS (3aMEHa IEPEMEHHOM, MTOJIBEICHHE 1T0J1 3HAK A depeHnnana, uH-
TErPUPOBAHUE IO YACTSM, IPUEMBI BBIYUCICHUS UHTETPAJIOB OT PALIMOHAIBHBIX Ipo0OeH, OT pas-
HOTO THUIIA TPUTOHOMETPUIECKUX (DYHKITHIA).

Hazio ocMpIcIUTh €AMHCTBO MOAX0/1a K TOCTPOCHUIO ONPEACTICHHBIX, KPATHBIX, KPUBOJIU-
HEWHBIX, MOBEPXHOCTHBIX MHTETPATIOB — MOCTPOCHHE HEKOTOPOH MHTETPATBHONW CYMMBI H IIpe-
JIEJIbHBIN MTEPEXO/.

3HaTh TEOMETPHUECKUIT CMBICT H OCHOBHYIO (DOPMYITy BEIYHCIICHHUS OTIPEIEICHHBIX HHTE-
rpayoB — popmyny Hetotona — JleiitOnuna, reomeTprueckue u GU3NIecKue MPHIIoKEHHs OTpe/ie-
JICHHBIX W KPAaTHBIX MHTETPAJIOB, YMETh HAXOAWUTH IUIOMIAAb IUIOCKON (HUTYpBI, JUIMHY KPHUBOM,
00BEM U IIIOMIA/Ib TOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OH/ OLIEHOYHBIX CPEJICTB

@DoHJ OLIEHOYHBIX CpelCTB mpencTanieH B [Ipunoxenun 2 x paboudel mporpamMmme M BKIIOYAET
pa3aenbl:

1. MeTo b1 KOHTPOJISL ¥ OLICHUBAHUS PE3yIbTaTOB O0yUYCHHSI.
2. lllkana u KpUTEPHH OLIEHUBAHUS PE3YJIbTATOB O0YUYEHUSI.
3. OLieHOYHBIE CPEACTBA.

3.1. Texymmii KOHTPOJIb.

3.2. [IpomesxyTouHas aTTecTanus.
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Ilpunoscenue 1

TemaTu4eckni VIAH JUCHUILIUHBI «MaTeMaTHYECKUIT AaHATHU3)» M0 HANIPABJIEHUIO NOATOTOBKH
20.03.01 «Texnocdepnasi 6e30MaACHOCTb)»
Hpodpnian: «IIpupogooxpanHbie OMOTEXHOJIOTHID)
«IKOJIOTrHYECKAsI U MPOU3BOJACTBEHHAS 0€3011ACHOCTD)

(0axanaBp)
®opma 00y4eHUs1 — OUHASA
I'op npuema 2023/2024
Buabl yueOHoil padoThl,
Buasbl camocTosiTe/IbHOM pa- ®opmbl
BKJIIOYasi CAMOCTOATEIbHYIO 6OThI
padoTy CTyIeHTOB arrecra-
= s ’
e 5 2 E CryaenToB nun
o Paznen < % g U TPYA0E€MKOCTb B 4acax
5]
= %
@ &} Pe-
J | IVC | JIad | CPC | KCP | K.P. | KIL. | PTP | ¢pe- | K/p | O 3
par
Bropoii cemecTp
Paznea 1. uddepenunanbHoe uc-
yuciaeHue GyHKUHUA 0IHOM epeMeH-
L1 | noit. Yncrosas ITOCJIEI0BATEIBHOCTD. 2 1 2 2 4 +
ITpenen unciaoBOM MOCIEN0BATEILHOCTU
U ero cBorcTsa. [IpaBuina npenenpsHOro
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nepexona. @ynkuus. [Ipenen GpyHkumu.
Teopemsl o ipeaenax GyHKIHH.
Boiraua 3aganuid PI'P Ne 1 mo mare-
MATHYECKOMY aHAJIH3Y.

1.2

IlepBblif 1 BTOpOM 3amMeyaTeIbHbIC TIpe-
nenbl. beckoHeuHo Masbie 1 OECKOHEYHO
0oJIbIlINE BEJIMYMUHBI. DKBHBAJICHTHbBIC
OECKOHEYHO MaJlble BETUYUHBI. Packpsi-
THE HEOIPENEIECHHOCTEN pa3HOI 0 THUIIA.

13

HenpepsiBHOCTH QyHKITHIT B TOUKE U HA
npomexxyTke.  OIHOCTOpPOHHME — IIpe-
nensl. Touku paspbiBa (QyHKIMH, HX
KJIaCCU(UKALIHS.

14

[TpousBognas Qynkuuu. ['eomerpuue-
CKMIl M MEXaHWYECKHI CMBICI MNpOuU3-
BoaHoOU. [IpaBuna nuddepennupoBanus
U (OpMYJIBI BEIYUCIIECHHS TPOU3BO/IHBIX.
Tabnuua npou3BOAHBIX OCHOBHBIX 3JI€-
MeHTapHbIX QyHKUuH. Texnuka audde-
PEHLIMPOBAaHUS

15

Huddepennman. [IpousBoansie u nud-
depeHnuansl BeicUX mopsiakos. [Ipu-
OJIMKEHHBIC BBIYHCIICHHUS C TTOMOIIBIO
nuddepeHIranos.

1.6

IIpaBuno Jlonurana. ®opmyna Teiinopa.
PaznoxxeHnss OCHOBHBIX 3J€MEHTapHBIX
bynkuuit mo gopmyne Teiinopa. [pu-
ONMM)KEHHBIE BBIYMCIICHUS C IOMOIIBIO
dopmynsl Teitnopa.
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1.7

OcHoBHBIE TeopeMbl nuddepeHImanb-
HOTO  HWCYHUCICHUs. MOHOTOHHOCTh
byHKIIMH, SKCTpeMyMbl. HeoOxomumblie
U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JJOKaJIbHOTO 3KcTpeMyMa. ccieno-
BaHHME BBIMYKJIOCTH rpaduka (yHKIUU.
Touku nieperuda.

1.8

O6mas cxema uccienoBanus GyHKIUY U
noctpoeHuss ee¢ rpaduka. CBoiicTBa
GbyHKIMI, HENpepbhIBHBIX Ha OTpE3Ke.
Haubonbiiee 1 HauMeHblee 3HAUYCHUS
(GyHKIIMY Ha OTpe3Ke.
CamocrosiTesibHas padora Nel Ha ce-
MHHape Mo (PYHKUHMAM OJHOI mepe-
MEeHHOI

1.9

Pa3znen 2. dyHKUMA HECKOJIbKHX Iie-
pemeHHbIX. [Ipenen u HENpepbIBHOCTD.
OCHOBHBIE  CBOWMCTBAa HEMPEPHIBHBIX
dbyukuii. YactHeie nmpousBoaubie. [lom-
HBIN TuddepeHnmar.

Boigaua 3axanuii PI'P Ne 2 no ¢pyHk-
LHMSIM HECKOJIbKHUX NepeMeHHbIX

1.10

[Ipou3BoHbIE CIOXKHON (PYHKIIMU He-
CKOJIbKUX TepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U AU(depeHLranbl BICIINX
nopsinkoB. Teopema IllBapma. IIpous-
BOJ[HAs 11O HANPABIICHUIO. [ pasneHT.

10

111

OKcTpeMyM (pYHKIUU HECKOJIBKHUX Iepe-
MeHHBIX. HeobxoarMble U JocTaTouHbIe
YCIIOBUS SKCTPEMYMa.

11
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CamocrosiTesibHasi padora Ne2 Ha ce-
MHUHape M0 (PYHKUHMAM HECKOJbKHX
nepeMeHHbIX

112

Pa3znen 3. UnTerpajibHoe HcYHCIeHHE
[TepBooOpasnas. HeonpeneneHHblid UH-
Terpajl U ero cBoicTBa. Tabiuma uHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHKIMA. MeToJ HemocpeaCTBEHHOTO
WHTETPUPOBAHUSL.

Boigaua 3aganuii PI’P Ne 3 mo maTe-
IPAJbHOMY MCYHCJIEHHIO

12

1.13

HHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
HEPEMECHHOM, MO/BEJICHUEM IO/ 3HAK
muddepennmana. MeToa UHTETPUPOBA-
HHS 110 YaCTsIM

13

1.14

HuTerpupoBanue panuoOHAIbHBIX JIPO-
Oell MHTEerpupOBaHUE HEKOTOPHIX BUJIOB
UPPALMOHATIBHBIX U TPUTOHOMETpUYE-
CKUX (QYHKIUH.

14

1.15

3ara4yy, IpUBOJAIINE K IOHATHIO OIpe-
JeneHHoro uHrerpana. CBoMCTBa ompe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleiiOHMIa. 3amMeHa epeMeHHON U
WHTETPUPOBAHUE 10 YaCTSM B OIpere-
JIEHHOM MHTErpae

15

1.16

[IpunoxeHnus ONpENEICHHOTO HHTe-
rpajia B T€OMETPUU U MEXaHUKE (BBIYHC-
JeHWe TIUIom@aAe MIoCKuX  (uryp,
JUTMHBI KPUBOH, 00bEMOB, TUTOIIAICH T10-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTErpasbl IEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

17



3ajauu, TpUBOASIINE K KPAaTHBIM MHTE-
rpainam. JIBOWHOW W TpPOWHOW UHTE-
rpaJibl, UX CBOMCTBA. Beluncienue 1Boii-

+
118 | ypix MHTETPAJIOB CBEJIEHUEM K MOBTOP- 18 6 4
HeIM. ['eomerpuueckue u Qusnueckue
MPUJIOKEHUS KPATHBIX MHTErPajIoB
KonTpoJsbHoe TecTupoBanue
dopma arTecTanumu 19-21
Bcero yacoB o AucHUILINHE 3 3
18| 54 72 caM.
PT'P
pao.
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Ilpunoxncenue 2

®OH/I OIEHOYHBIX CPEJICTB
MO JUCHUTLTAHE

«MarteMaTHYECKHUHA AaHAJIN3)

Hanpasnenune noarorosku: 20.03.01 «TexnocdepHast 6e30macHOCTH

[poduns: «[IpupomooxpanHbsie OMOTEXHOTOTUNY, «DKOJIOTUYECKasi M MPOU3BOACTBEHHAs Oe301ac-
HOCTB»

Kadenpa: «MaremaTrka

1.MeToabl KOHTPOJISA U OLICHUBAHUS Pe3yJIbTATOB 00y4eHH

J1J1s KOHTPOJIS yCTIeBAeMOCTH U KayecTBa OCBOCHUS AUCLUILIIMHBI HACTOSIICH TPOrpaMMOit
MPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCTIeBaeMOCTH (TEKYIIUHA KOHTPOJIb);
- IPOMEXYTOYHas aTTecTanus (3K3aMeH).

2. lllkana v KpUTEPUH OLICHUBAHUSA Pe3yJIbTATOB 00y4eHHs
®opmMa NPOMEKYTOYHON aTTEeCTALMU: IK3aMEeH

ITpomesxyTouHas arTectanus oOyyaromuxcs B popMe sK3aMeHa IPOBOJUTCS IO pe3yibTaTaM
BBITIOJTHEHUS BCEX BUJIOB yU€OHOU pabOThI, IPEYyCMOTPEHHBIX YU€OHBIM IJIAHOM 110 JAHHOM HCLU-
IUIMHE, IIPY 3TOM YYUTBIBAIOTCA PE3yJbTaThl TEKYLIErO KOHTPOJISI yCIIEBAEMOCTH B TEYEHHE Ce-
mectpa. OleHKa CTEeNEeHH TOCTHKEHUSI 00yJaroIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUEHHS 110
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJABaTEIEM, BEAYIIUM 3aHATHS 110 TUCIMILUIMHE METOJOM IKCIIEPT-
HOM oueHKH. [1o uroram nmpomMeKyToO4HOM aTTECTALMU 10 TACHUILIMHE BBICTABIISIETCS OLEHKA «OT-
JUYHOY, «XOPOIIOY, «yAOBIECTBOPUTEIBHO» UIH «HEYIOBIECTBOPUTEIBHOY.

Ixana oueHuBaHuA Onucanune

BeinonHeHsl Bce o0si3aTelbHbIC YCJOBHSI NMOATOTOBKH CTY-
AEHTA K IPOMEXKYTOYHON aTTecTaluMu, IIPETyCMOTPECHHBIE
porpaMMoil TucuuIuiiHbl. CTyA€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTEJSIM, [IPUBEICHHBIM B
OtnnuHO TabIMIaX, ONepuUpyeT NPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMH, IPUMEHSET UX B CUTYallUAX IMOBBIIICHHONW CII0KHO-
ctu. Ilpu »TOM MOryr OBITH JNONYLIEHBl HE3HAUYUTEIbHBIC
OLIMOKM, HETOUYHOCTH, 3aTPYAHEHMs MpPH IMEpeHoce 3HaHWM u
YMEHU Ha HOBbIE, HECTAH/IAPTHBIE 3a7a4H.
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Xopoiio

BoinonHensl Bce 00si3aTesibHbIE YCJOBUSI NMOATOTOBKHU CTY-
AeHTa K NPOMEKYTOYHOH AaTTecTalliu, MPEeIyCMOTPEHHBIE
nporpaMMoil tucuuIuiibl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [1OKA3aTENsIM, IIPUBEICHHBIM B
TabIuIax, onepupyeT NpUOOPEeTEHHbIMU 3HAHUSMU, YMEHUSIMH,
HaBbIKaMu. B To e BpeMs Ipu OTBETE J0MyCKAaeT HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJ]aul peliaeT ¢ HeJoYeTaMH, HE BIIHSIO-
MU Ha OOITUI X0 pelIeHUS.

Y 10BIIETBOPUTENBHO

BeinonHeHsl Bce 00si3aTesIbHBbIE YCJOBHS NMOATOTOBKH CTY-
AeHTa K NPOMEKYTOYHOH AaTTeCTallMu, TNPEIyCMOTPEHHBIE
nporpaMmoil qucuuiuiuHbl. CTYIeHT JAEMOHCTPHUPYET COOTBET-
CTBHE 3HaHUH, YMEHU, HABBIKOB ITOKA3aTEJISIM, IIPUBEACHHBIM B
TaOJIMIIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIKaMd. HO TOKa3bIBaeT HETTyOOKWE 3HAHUS, IPU OTBETE HE
JIOTIyCKaeT IpyObIX OUIMOOK WM IIPOTUBOPEUMi, OJJHAKO B (op-
MYJHPOBAaHUN OTBETA OTCYTCTBYET JIOJDKHASI CBSI3b MEX[y aHa-
JU30M, apryMEeHTaluell W BBIBOJAMH, B PEIICHUH 33]a4 MOTYT
coJiepKaThes rpyOble omuOKu. 1t moydeHus PaBUIIbLHOTO OT-
BeTa TpeOyIOTCs YTOUHSIOLINE BOIPOCHI.

HeynosneTBopuTENbHO

He BoimosnHeHbl 00s13aTe/ibHbIE YCJIOBHSI MOATOTOBKH CTYy-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, MPEeIyCMOTPEHHBIC
nporpamMmoil nucturuiniel, UM cTyneHT qeMoHCTpHupyeT He-
MIOJIHOE COOTBETCTBHE 3HAHUM, YMEHH, HABBIKOB IPUBEICHHBIM
B TaONUIaX, TOMYCKAIOTCS 3HAUUTEIbHbBIE OIIHMOKH, TPOSBISETCS
OTCYTCTBHUE 3HAHUW, YMEHUM, HABBIKOB IO POy IOKa3aTeiei,
CTYJIEHT UCHBITHIBAECT 3HAYUTEIbHBIE 3aTPYIHEHUS MIPU ONEPH-
POBaHHM 3HAHUSIMA U YMEHUSIMH.

3. OueHoO4YHbIE CPeACTBA

HanmenoBaunue
OLIEHOYHOTO Cpei-
CTBa

[Ipencrasnenue ome-
HOYHOTO CPEZCTBA B
DOC

KpaTkas xapakTepucTHKa OlleHOYHOIO
CpeAcTBa

KonTponbnas (ca-
MOCTOSITEIbHAs )
pabora

(KP)

CpencTBo MpoOBEPKH YMEHHMI NPUMEHSATH
MIOJIyYEHHBIE 3HAHUSA IS PEIICHUs 3a7a4
ONPENIETIEHHOT0 THIA N0 TEME WIH pa3-
Jey

KOHTpOJ’IBHBIG 3aga-
HUs
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2 | Pacuerno-rpadu-
yeckas padora

(PTP)

CpencTtBo NMpoBEPKH YMEHUN IPUMEHATH
MOJIydeHHBIE 3HAHUS T10 3apaHee orpese-
JICHHOM METOIMKE Uil DPEUICHUs 33134
WIA 3aJaHdil 10 MOAYNIO WM JHCLHU-
IUIMHE B LIEJIOM.

Kommiekt  3amanuit
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpaUuecKon
paboThI

VYerHbIH onpoc,

CpeacTBO KOHTPOJIS,, OPraHU30BaHHOE KaK
crieraabHas Oece/a neIarornueckoro pa-
0OTHUKA C OOYy4aroNIMMCSl Ha TEMBI, CBS-

Bomnpocsl o

CKHUX 3aJIaHUU.

3 cobecesloBaHNe, | 3aHHBIE C U3y4aeMOM JUCLIMIUIMHON, ¥ pac- | TeMam/pa3ziernaM Juc-
(YO) CYMTAHHOE HA BBIICHEHUE 00beMa 3HAHUM LUTIIUHBI
00y4JaroIerocss 1o OIPEACIEHHOMY pa3-
NIy, TEME, IPOOIEME H T.IL.
Cucrema cTaHIapTH3UPOBAHHBIX 33 JaHUH,
4 Tect [TO3BOJISIOIIAs ABTOMATU3UPO- B
apUaHT TecTa
(1) BaTh IIPOLIENYPY U3MEPEHUS YPOBHS 3Ha-
HUI ¥ YMEHHU# 00YYaromerocs.
5 | Dk3amenHanuonubie | CpecTBO MPOBEPKH 3HAHMM, YMEHHMH, | DK3aMEHAI[HOHHBIC
OUJIIETHI HaBLIKOB. MOKET BKJIFOYATh KOMIIJIEKC T€O- | OMJICTHI
(3B) PETHYECKUX BOIPOCOB, 3aja4, MpaKTHYe-

OI.[GHOLIHBIG CpeacTBa TEKYLICTO KOHTPOJIA YCIICBAEMOCTU BKIIFOYAOT KOHTPOJIBHBIC BOIIPOCHL

3.1. Tekymuii KOHTPOJIb

" 3a7laHus B (1)opMe 0JIaHKOBOT'O TECTUPOBAHUA JIs1 KOHTPOJIA OCBOCHUA O6y‘-IaIOHII/IMI/IC$I pasaciioB

JUACUUIUINHBL, ipueM PI'P.

Coneprxanue pacyeTHO-rpadpuuecKux pador.

PacuerHo-rpadpuueckas padora Nel no nuddepennuaabHoMy UCHUCTeHUIO QyHKIMA OTHO

nepeMeHHOoMN

KpaTkoe conep:kanue u 3Tarbl pacueTHO-rpaduueckoil padboThl:
[Tpenen uncnoBoO MOCIEI0BATENILHOCTH, TIPEENT (YHKITHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Brrancnenue npou3BOAHBIX (QYHKITUH.

UccnenoBanue GyHKIMHU, TOCTpOeHUE TpaduKOB.

PacueTHo-rpaduyeckas padora Ne 2 mo pyHKIMAM HECKOJIBKHX NepeMeHHbIX.

Kpatkoe conepxanue pacueTHO-TpadhuuecKkoi paboThI:
OYHKINH HECKOJIBKUX TIepeMeHHbIX. YacTHbIe Tpou3BoiHbIe. [Ipon3BOHBIE OT CIOKHBIX (yHK-
. [Ipon3BoHas o HAMPaBICHUIO U TPAJUEeHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacueTHo-rpaduyeckas padora Ne 3 1o HHTerpajibHOMY HCUHCIEHHUIO.

KpaTkoe coneprkanue 1 3Tamnsl pacueTHO-Tpaduyeckoil padboThI:

Ilepeuiii oman:

Mertoanl HUHTCTPHUPOBAHUA. Brruncienue HCOMPCACIICHHLIX HHTCTPAJIOB.

Bmopoii sman:
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[TpunoxkeHus onpeaeaeHHbIX UHTErpaioB. MccnenoBanrue cXxoAMMOCTH HECOOCTBEHHBIX UHTETPa-
JIOB.

KoMmiekr 3apanui
JJIS BBITIOJIHEHUSI pacuyeTHO-Tpadudeckux pador (PI'P)
no qucuuiuiniae «MaTteMaTHYecKHil aHAJIN3»

Teopus npenesoB u nudpdepeHupoBanne PYHKIHU OHOM IepeMeHHO

1. Haiitu npenens:

2 2
i G -(+n) i 2B’ +3

”*W(1+n)2—(2—n)2' N Yn+5+n
(2n2 + n2
I|m| 3\7 Ilmn( _n) (n_10\3n+1
' Jn241 ) =
e 2n% 41 1 lim| |
\ J no= N+l )
2 2
x—>-3 X+3 x>0 sin- 3x
lim 2" =5""  jim sin 3x lim (1—3x) e
now M2 4 Gn Xﬁol_exz x—>+0

0, x<-m
2. UccnenoBath Ha HENIPEPBIBHOCTD M BBIMOJIHUTB YEPTEK: Y =4SiNX, —T <X<0

*n, x>0

3. Haiitu npou3BoAHYIO (PYHKIHH:

—

3 2 .
:2(3)( A X Z)Iyzlnarcsm 1-e*,

y 1541+ x
fX:3t2+l
y:arctg—th_Cth. I
2
<| (8 \
y=sin  _t|
(I
COS6X 1 .
- PR = arctg? ——— +sinin2x
y 3sin(12x+1) y ’ 1-2x?
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y=arctg3ln*‘7& yz(\/;)
X+2

- t
N

sin(x—2y)+_—=7x x=e 'cost, y=e cost
y

4. CocTaBUTh ypaBHEHHs KacaTelIbHOH M HOpPMalM K JAaHHOH KPUBOW B TOYKE C abcuucco X, :

y=x2+8/x—-32, x,=4.

_ 2
5. HpOBeCTI/I IIOJIHOC UCCIICAOBAHNUEC U ITIOCTPOUTH Fpa(bI/IK f (X) =X+ —
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q)YHKIII/II/I HECKOJBbKHUX INEPEMECHHDBIX

2 2
1. HaiiTu yacTHBIE TIPOM3BOIHBIE BTOPOTO MOPSAKA, yoeuTbes, uto 2/ = , :z=X * 3y

!

Xy ZYX

2
2. Haiitu rpaguent ¢pyakiuun z = f (X, y) BTouke M (Xy,Y,): 2= Y , Mo(4,6).

=

3. UccenoBaTh Ha SKCTpeMyM QYHKIMIO Z = X2 — X+ Y2 +2Y..

HNurerpupoBanue
Boeruncaursb HEONPEaACJCHHBIC HHTEI'PAJIbI
jdix,jx-zf"dx, J‘(X +1)e"dx , [xcos3xdx, [e*cosxdx,
2(X + /X
dx dx x+18 ax XL sin® x
Ix2 —6x+18’ sz +6x+5° -[(x—6)(x+2) ' Ix2 +3dx' Icos2 de'

BoruucauThb OonpeacJICcHHbIC HHTEIPaJIbl

n.6 1 dX 1 & dX

[ 3sin?xcosxdx, | . J(x-1)edx, | ,
0 0v1+3x o 1 X+/7 +1Inx
6 dx 2 14 ¥ 4 dx 1%2 4 2x

.[ , ,[ dX/ j 97 I 2 dX,
Box 2 76 1 dx
[——dx, | 4-x%dx, [3sin2 xcos xdx,, | ,
0 1+ X2 0 0 0 V143X
' ¢ dx

I(x—l)exdx, j .

0 1 Xv/7 +Inx

Heco0cTBeHHbIE HHTErPaAJIbI

1. YKa)KI/ITe, KaKOH 13 HECOOCTBEHHBIX HUHTETPAJIOB ABJISACTCS CXOOAIITNUMCA
T \/xdx, ojcx—3dx, T \/qédx
1 1 1

2. Berancnurs HUHTETpaJl, YCTAHOBUTD €T0 CXOAUMOCTD UJIN PACXOANMOCTDb = dx

2
1+ x

Xy
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o0

3. BoIurciuTh HHTETPAll, yCTAHOBUTH €0 CXOAUMOCTh HIIH pacXoauMocTh | In xdx
1

dx
4. BBILII/ICJ'II/ITI) HCCO6CTB€HHI>II/I I/IHTel"paJ'I TT, YCTAHOBUTD €0 CXOAUMOCTb HJIU
0/ X

PacxoMMOCTb.
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L dx

5. Beruucnuth HECOOCTBEHHBIN MHTETPAI 5, YCTAaHOBUTB €TI0 CXOAUMOCTh HIIH
-1
PaACXOoaUMOCTD.
* dx
6. Brauciauts HHTCrpaj, YCTAHOBUTL €T0 CXOJUMOCTD HUJIM paCXOANMOCTb I 2
J1+X
0

7. BbluncauTh UHTErpaj, yCTAHOBUTD €r0 CXOAUMOCTb WM PACXOIUMOCTb Iln xdx

1d
X
8. Beranciinte HecOOCTBEHHBIN HHTCrpan I — » YCTAaHOBUTH €T0 CXOAUMOCTD WIH
“1 X

PaACXOoaUMOCTD.

Kparnble nunTerpaibl

1. VI3MeHuTh NOpsI0K MHTETPUPOBAHUS B IBOITHOM HMHTErpajie

2 6—x 1 2-y

a. .([dx j f(x, y)dy, b. J'dyj[ f(x, y)dx.

2x

2. Berauciutsb JJ(lO —x2 — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}
)

3. Beruncnuth

”(12x2 y2 +16x3y? )dxdy;

5

D: x=1, y=x% y=—Jx.

4. Berauciurh

[[(x? + y)dxdy, D — MHOXeCTBO TOUYEK TLIOCKOCTH, OTPAHHYEHHOE TMHUAMY

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

5. Haiitu rurommaab pUrypsl, OrpaHUYEHHON TAaHHBIME JIHHUSMH
y=3/x,y=4eX,y=3,y=4

6. Haiftu miomans QUTYpHI, OTpaHHYEHHON THHUAME Y = X2, Yy = —X+ 2

8. Haiitu 006beM Tena, momydeHHoro BpaiienueM Bokpyr ocu OY (urypsl, orpaHUueHHON JTUHU-
s y=X, y=1, x=0.

9. Haiitu 06beM Tena, morydeHHoro BpamieHneM Bokpyr ocu OX ¢urypsl, orpaHi4eHHOM JTUHU-
s Y=X2, Yy =X.
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KonTposabHbie padoThl (MpuMepbI)

BapuaHTt
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1. MNocTpounTtb rpaduK: y = 3C0s 2x

2. Haiitn npegensl:

(5-n)*+(5+n)’ 1—c0s 2x X —x2 —x—2

1) lim 2)lim 3)lim
> (5-n)2—(5+n)’ o0 g2 ] o2 3 —2X2 +X—2

1
4) lim VXt —x-1 5) lim|( 1+ x cos 2x ¢ 6) Iim(x — x+1)

-2 |n (X _]_) x—0 k 1+ X COS X ) X—20

X, X<0

2
3. UccnepoBath Ha HENPEPBLIBHOCTb U BbINMONHUTL YEpTEXK: Y = jx , 0<x<2

3, X>2
BapuaHTt
1. Haitt npoussogHyo Y, :
a) y:arctg3lnﬁ& 6)y=(J;)
X+2
3
8) sin(X—2y)+ __ =7x r) x=e"'cost, y=e'cost
y
1 1)
2. Hatn lim|| ————
x>n| X arctgx
2 1

3. MpoBeCTY NONHOE UCcCNea0BaHMe 1 NocTpouTs rpaduk  f(X) =X +—.
X

Bapuanr.

ou

Nel. Beruuciaurb NPOU3BOJHYIO I10 HAIPABICHUIO —— | HAWTH MOJYIIb BEKTOpa rpagueHTa It

0S

X
bynakun U = 2xy + T + 23 B TouKe A(6;9;1) B HaIIPaBJICHUM, COCTABIIAIOIIEM C OCSIMU KOOP-

3 ! 6
quHar yrsr COSQL =, cosf =,
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7 T
Y< .
2

Ne2. UccnenoBath Ha SKCTPEMYM (PYHKIIHIO

4

N3, z=In(y—-x), x=4/sint,

Bapuaunr

Bboryucaumoe:

z=xy(1-4x? —4y)-5.

dz

y= COoSt. Haiirm .

dt
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16 2

_dx | 2.'[ 2x +1)-In xdx .
1.1&_2 ( )
3x2 -4 sin® 3x 2x —1

3. J-m dx. 4. jmdx 5. J. mdx

l. BI)ILII/IC.]-H/ITI) I/IHTera.TH)I:
+00 ) +00 dX
_[ xe™ dx . J. .
1 e X4/ In x

M306pa3MTb obnactb MHTErpnpoBaHnNA N UISMEHUTb NOPAAOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane

0 R
i dx ‘[ f (x; y)dy.

BolumcanTe nnowasb urypbl, OrpaHUYEeHHOM AUHUAMMU

y=2-X2, y=x
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.

3apaumn

_ arcctgd/x dy -2
X

luyactb 1. y=sinlnx, y',y’'-? 2.y

4. Haittn npoussogHyto Y', :

. 4X—3 arctg7 x
a) y=23sIn ~ 6)y=X

B)e” +Y _cos3x
X

5. Mccnepoarb Ha sketpemym f(X) = (X —3)2 (x-5).

e2x

6. HaiiTn nHTepBaNbl MOHOTOHHOCTH Y = — .
X

3. y=3X +x€",%,=2/[1x=0,1, 0y-?

r) x=cost+sint, y=sint—tcost

X
7. HaiiTn HanbobLuee, HaMMeHbLIEe 3HaueHne GyHKuMM | (X) = __—16X Haotpeske [_5;1] .

_ 2 _
8. MoCcTPoUTb KacaTesbHYI0 K rpaduKy GyHKLMK f (X) = 3arccos x* B Touke X =

30
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2 yactb 9. Halitn npeaensi:
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2
1) lim (3+n)22_(2+n)§ 2)lim tg2x 3) lim LZ%“?’ 4) lim 195X

2 (2+4n) —(1-n) -0 e -1 >3 X +5X +6X Hﬂz tg3x

3 yacTb

|(O, X< —T

10. UccnenoBaTb Ha HENPEPbLIBHOCTb M BbIMOAHWUTb YepTex: Y = JSINX, —T < X<0.

m, X=>0

3
X

X2 —

11. MpoBecTu NoAHOE UcCnefoBaHWe U NOCTPOUTb rpadmk | (x) =

Kpurepun ouenku:

- OIIEHKA «3aUTE€HO» BBICTABIIACTCS CTYACHTY, €CJIU OH PETYJISIPHO B TEUCHHE CEMECTPa MPEACTABIISIT
PEIICHUS 3a/1a4, BBITOJHUII ITOJIHOCTHIO BCE 3a/IaHKS M UX 3alIUTHII, OTBETHB Ha BOIIPOCHI IIPEIoia-
BaTeJIs;

- OLIGHKA «HE 3a4YTE€HO» BBICTABIISIETCS CTYACHTY, €CIIM OH HEPETYISIPHO B TEUCHHUE CeMecTpa IMpel-
CTaBJISLJT PEUICHUS 3a/1a4, BBIIOJHWII 33JJaHUsl HE MOJTHOCTHIO MIJIM BOOOIIE HE TIPEACTABIISIT PaOOTHI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI Mo aBaTes.

J1y1s mpoBeieHus TEKYILETr0 KOHTPOJIS 3HAaHUHN CTYJEHTOB B IMCTAHIIMOHHOM (popMaTe B paz-
paboTtanHbIx Kadeapoil «MaremaTukay OHIAWH-KypcaX UMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBL.

3.2. IIlpome:xxyTOUHAS aTTEeCTALMS

[TpomexyTouHas aTTectauus - (3K3aMeH) MPOBOJIUTCS 110 OUjeTaM B yCTHOM (popme.
Bpems a1 noAroToBKM 0TBETa Ha BOIPOCHI HE Oosee 45 MuUH.

buner BKIr0O4aeT TEOPETUUECKUN BOIIPOC U 3a7aUu.

KoMruiekTsl 9K3aMeHaIMOHHBIX OMJIETOB XpaHATCA Ha Kadeape «Maremarukay.
TunoBbie BapHaHThI OM/I1€TOB MPWJIATAIOTCH.

KommnuiekT Bonmpocos

M0 JUCHUILIMHE «VMaTeMaTHYeCKHIl aHAJIM3»

JAuddepenunanbHoe ucuucjaeHue PyHKUMA OHOI epeMeHHOI

[TonATHeE MepeMeHHON BETMYUHBI U 00J1aCTH €€ U3MEHEHMS.

NOHATHE (HYHKIIMOHATBHON 3aBUCUMOCTH, Ki1accuukanus QyHKIUHI.

Omnpenenenye U TUIBI YUCIOBOM MMOCIEI0BATEILHOCTH.

[Ipenen yncnoBoii mociae10BaTeNbHOCTU. ApupMETHUYECKHE ONepallii HaJl MTOC/Ie0BATEIbHO-

CTSIMU.

5. VYcroBus cyliecTBOBaHUS KOHEUHOTO IIPe/IeNa YNCI0BOH MocieoBaTeabHoCTH (TeopemMbl Ko
u Beliepmtpacca).

6. Bropoii 3amedaTenbHbBIN MpeIen.

NS
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7. llpenen pynkunu. Onpeanenenus. ['eomerpuueckast MHTEpIpeTaLus NOHATUS Ipeaea GyHKIUH.
CBolicTBa IpeEoB.
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10.

11.

12.
13.

14.
15.

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

23.
24,

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

ocoukrwdE

© oo~

beckoneuno manpie, 6eCKOHEYHO OoJbIINEe (YHKITHH.

IlepBblil 3aMedaTENbHBIN IIPEIEI.

beckoneyHo Maible BeIMYUMHBL. DKBUBAJICHTHBIE OECKOHEUYHO MaJlble U UX UCIIOJIb30BAHUE MIPU
BBIUUCIICHUH TIpeesioB. Tabauia SKBUBATICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTS PyHKIIMH B TOUKE U HAa IpoMexyTke. OHocToponHue npeaensl. Kimaccuguka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa (pyHKIMI, HENPEPBIBHBIX HA OTpe3Ke (Teopembl Beitepmpacca, bonbiiano — Kommm).
[TpousBonHas. ['eomerpudeckuii u pu3nUecKuil CMBICT MPOU3BOAHON. KacaTensHas u HOpMalb
K TUJIOCKOW KpUBOM.

TaGnuia mponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

CBsi3b MEX]y CYIIECTBOBAaHHUEM IIPOU3BOJHON (DYHKIIUU B TOUKE M HETIPEPHIBHOCTHIO (PYHKIIMU
B TOM K€ TOYKE.

[Ipou3BoHAs CYMMBI, POU3BEACHHMS, YaCTHOTO. [Ipor3BOIHAS CIIOKHOM M 0OpaTHON (YHKITHH.
[Tpou3BoaHas mapaMeTpUIeCKH 331aHHON (YHKITIH.

[IpousBonHas GyHKIMH, 3aJaHHON HESBHO.

JuddeperurpoBanue ClI0KHON MTOKA3aTEIbHON (QYHKIIH.

Huddepenuupyemocts. Auddepennunan. ['eomerpuyeckuit cmbicn auddepenmnuana.
[TpousBoanbie 1 qudPepeHnranbl BRICIIUX TOPSIKOB.

OcHoBHble TeopeMbl nuddepennnanpHoro ucuncieHus (reopema depma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuio Jlonurans.

Mmuorounen Teiinopa u ero cBoiictBa. ®opmysa Teiinopa. Ocrarounsrit wieH Gopmysl Teitopa
B opme Jlarpanxa u [leano.

AcuMmnToThl rpaduka GyHKINY.

OkcrpemyM. HeoOxoammoe ycnoBue SKCTpeMyMa.

JlocTaTouHBIE YCIOBUSI SKCTPEMYyMa.

JloctaTouHoe ycnoBue Bo3pacTanus (yObiBaHUsI) yHKIIUU.

HauGonbiiee 1 HanMeHbIIIee 3HaYCHUST PYHKIIMH HA OTPE3KeE.

BbInmyKki10cTh, BOTHYTOCTB, TOUKA Meperuda. JlocraTouHoe ycioBre BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycinoBue Touku neperuda. JlocraTounoe ycinoBue neperuoa.

OOm1ast cxema MoCTpOeHus U ucciieloBaHus rpaduka GyHKIUH.

q)yHKIII/II/I HECKOJBbKHUX IEPEMECHHBIX

Omnpenenenne ¥ reOMETpUYECKU CMBICT (PYHKIIMU ABYX MEPEMEHHBIX.

JIluauu ypoBHS QYHKIIUH ABYX EPEMEHHBIX.

YacTHble TpOM3BOHBIE PYHKIIMH HECKOIBKUX MTEPEMEHHBIX, UX T€OMETPUUYECKUIN CMBICIT
DyYHKIUU HECKOJIBKUX NEPEMEHHBIX, MOHATHE MOJIHOTO AU dhepeHnmana.
JuddepennrpoBanue ClI0XHbIX QYHKIUN HECKOIbKUX TEPEMEHHBIX.

[Tpon3BoIHBIE BHICIINX MOPSAKOB (PYHKIIMU HECKOJIBKUX MepeMeHHbIX. CMelaHHbIe TPOU3BO/I-
Hble. Teopema IlIBapra.

[Tpou3BoHas PyHKIIMHM HECKOIBKUX MEPEMEHHBIX 110 HAPaBICHHUIO.

[Tpon3BoHAas 1O HAMIPABJICHUIO U TPAJUEHT CKAJIIPHOTO TOJIL.

OKcTpeMyM (QYHKIIMHM HECKOJIBKHUX TEPEMEHHBIX.

. Heob6xonmumoe 1 1o0cTaTouHoe yCaoBUs IKCTpeMyMa (DYHKIIMH ABYX MEPEMEHHBIX.

HNHTerpajbHoe HCYUCICHUE

[TepBooOpaznasi, HeonpeaeIeHHbIN HHTETpai. Tabnuia OCHOBHBIX HHTETPAJIOB.
3ameHa NepeMEeHHOW U UHTErPUPOBAHKE IO YACTSAM B HEONPEIETIEHHOM UHTETpaJe.
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HuTerpupoBanue ¢ TOMOMIbIO MOJABEACHUS MTOJ1 3HAK quddepeHiuana.

WHTerpupoBanue palmoHaNIbHbIX IpoOeil.

HNHTerpupoBaHue 10 4acTsAM U 3aME€Ha IEPEMEHHOM B ONPEIEIICHHOM HHTErpasle.

HuTerpupoBanue TPUrOHOMETPUUECKUX (PYHKIIHM, OCHOBHBIE IIPUEMBI.

HuTerpupoBanue uppauroHalIbHbIX (YHKIUH.

YHuBepcaiibHas TPUTOHOMETPUUECKAsI IOJICTAHOBKA.

OrnpeneneHHpI HHTETpa U ero cBoiicTBa. @opmyna HetoTona — JleliOHuIA.

10. [TpumnoxeHus onpeaeeHHOr0 HHTErpalia K PeIeHHI0 TeOMETPHUIECKUX U (PU3UUECKUX 33/1a4.

11. Bolyncnenue miomaaei ¢ moMOIIbIO OIPEEICHHOTO HHTErpaa.

12. BeruncnieHue miomaan U JITUHBI KPUBOH, 3aJaHHON ypaBHEHUSIMU B ITapaMeTprudecKkoii hopme.

13. Boluncnenue miomaan KpUBOJIMHEHHOTO CEKTOPa B MOJIAPHBIX KOOPIUHATAX.

14. Boiuncnenue miomaaeil B NpsMOYroJbHBIX U MOJSIPHBIX KOOPAMHATAX C IIOMOIIBIO ONPE/IEIICH-
HOT'O MHTErpaa.

15. Beruncinenue JJIMHBL AYTH C IOMOIIBIO OMPEIEICHHOTO UHTETpajia.

16. Boruncnenue UIMHBI 1yTU KPUBOIA, 3aJaHHON MapaMEeTPUUECKH.

17. Beruucnenue o0beMa Tela BpaleHus ¢ TOMOIIBIO OMPEeIEHHOTO HHTETpaa.

18. Boluncnenue miomaan MoBepXHOCTH TeNa BPAICHHSL.

19. HecoGcTBEeHHBIE HHTETPAIIBI TIEPBOTO U BTOPOTO TUNA. [IOHATHS CXOAMMOCTH M PACXOJUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOGcTBEeHHBIE MHTETPANIBI OT Pa3phIBHBIX (DYHKIIUH.

©OoNOO AW

TunoBbie BApHAHTHI OMJIETOB
no pucnuinimae«MaTeMaTHYeCKHI aHATIU3»

MHHHCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUNCKON ®EJEPALIUN
®EJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUS
«MOCKOBCKUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHM NOJUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kadenpa «MaremaTrka
Hucunmmmaa «MaTteMaTH4ecKuil aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIMBWIET

HepBoo6pa3Ha;1, Heonpez[eneHHHﬁ PIHTerpaJI. Ta6n1/1ua OCHOBHBIX I/IHTeraJ'IOB.
dx

Y5—x +4/5=x .

3. Haiiti rpagueHt QyHKIMH Z = y\/E B Touke Mo(1,4).

Brruncnuts HeonpeaeIeHHbIN HHTETPAI J'

4. Ykaxure, KaKOi U3 HECOOCTBECHHBIX MHTETPAJIOB SIBIISICTCS CXOASIINMCS
f\/;dx, [ x%dx, I\/ X5 dx.

1 1 1

5. Haiinute 3kcTpeMyMBbl ¥ TOUYKH nepernda pynknuu y = (X —1)e™ .

YTBepkaeHo Ha 3acenannu kadeapel MmareMatuku « 03»052023 r., mporokos Ne 10

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

35



36



MUHMCTEPCTBO HAYKM U BBICILIEI'O OBPA3OBAHMS POCCUIMCKOM ®EJEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICIIIEI'O ObPA3OBAHNA
«MOCKOBCKHM NOJJUTEXHUYECKAA YHUBEPCUTET»
(MOCKOBCKHWW MOJIUTEX)

@akynbpTeT 6a30BBIX KOMIIETCHIINH, kadenpa «MaTemMaTuKa»
Jucrumraa «MaTeMaTHYeCKHil aHaIN3)
Kypc 1, cemectp 2

IK3aMeHAIHOHHBIN OujteT Ne 1

1. HecoOcTBeHHbIE HHTETPANIBI IIEPBOTO U BTOPOTo TUMA. [[OHATHSA CXOAMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOI'O MHTErpaa.
2t2

2. Haiitu npou3BoHYIO (GYHKINH, 33JAaHHOH MTapaMETPUIECKHU X = e V=T
+

3. MccnenopaTh Ha SKCTpeMyM QYHKIHIO Z = X2 — X + Y2 + 2V
.6

4. BpIUMCIUTD ONpEAEIEHHBIN HHTErpal I3Sin2 X COS xdX .
0

5. Haiitu o6beM Temna, moTy4eHHOTO BpaieHneM Bokpyr ocu OX ¢urypsl, orpaHMueHHON JTMHU-
asm y=Xx3, y=1 x=0.

YTBepxkaeHo Ha 3acenanuu kadeapsl matemaTtukn « 03»052023 r., mpoTokos Ne 10

N.o. 3aB. kadeapoi H.B. Bacuiresa / /

Jli1st mpoBeICHUS TPOMEKYTOYHOTO KOHTPOJISI 3HAHUH CTYIEHTOB B TMCTAHIIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoit «MareMmaTHKay OHJIaWH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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