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1.  Ileam, 3a1a4M ¥ IVIAHUPYeMbIe Pe3yJIbTATHI 00y4eHus M0

JUCHUIIINHE
K ocHOBHBIM yensiv OCBOGHMS TUCUMILIMHBI «MaTeMaTu4eCKUil aHalIu3» CIEeAyeT OTHe-
CTH:
- BOCIIUTaHHE y CTYJIEHTOB 001Iell MaTeMaTHYECKOM KyJIbTYpBI;
- IpuoOpeTeH e CTyICHTaMHU ITUPOKOTO KPyra MaTeMaTHYEeCKUX 3HAHUH, YMEHHI 1 HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HHIYKTHMBHOMY M JCIYKTHBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MAaT€MATUYECKOW MHTYHLINY;

- YMEHHE CTYJAEHTAMU pa3BUBaTh HABBIKM CAMOCTOSATEIBHOTO U3yUEHHs yUeOHON 1 Hayd-
HOH JINTEepaTyphbl, COAEPKAILIECH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JICITEIHHOCTH B COOTBETCTBHHU C KBAJTHM(PUKAIIMOHHOHN XapakKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4Kciie (GopMHUpOBaHHE YMEHUN UCIIOIB30BAaTh OCBO-
€HHbIE MaTEMaTUYECKHUE METO/IbI B TPO(hecCHOHATIbHON AESITEIbHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(UIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX IHU)-
pPOBOI TYypOYJIEHTHOCTH U BBICOKMX TE€XHOJIOTHYECKHX PUCKOB COBPEMEHHOH IHU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUIUIMHBI «MaTeMaTH4YeCKHi aHAIIN3) CIeAyeT OTHe-
CTH:

- OCBOGHHUE CTYJECHTaMH OCHOBHBIX MOHSATHI, METOAOB, (POPMHUPYIOMIMX OOIIYI0 MaTeMa-
TUYECKYIO [TOATOTOBKY, HEOOXOAUMYIO JJIsl YCIIELIHOTO PEILIEHUs IPUKIIAAHbIX 3a]1a4;

- (hopMupoBaHKe y CTy/IeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIINX €ro
HAIPAaBJICHUIO MTOJMOTOBKY U 00ECIIEUNBAOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO0yuenue o qucuuiumHe «MaTeMaTHUeCKUi aHaIu3) HarpaBiieHo Ha (popMupoBaHue y oOyda-
IOLIMXCs cheayromux koMnereHuui B coorsercTBu ¢ @PI'OC 13.03.02 (ypoBenb GakanaBpuara)
1o HampasjieHHo noArotoBku 13.03.02 DnexkTposHepreTuKa 1 MEeKTPOTEXHUKA, YTBEPKAEHHBIM
npukazoM MuHoOpHayku Poccuu (8 pex. [lpukazoB Muno6pHayku Poccun ot 26.11.2020 N 1456, ot
08.02.2021 N 83, ot 19.07.2022 N 662, ot 27.02.2023 N 208):

KO}] M HAaHMEHOBaHHM e KOMIIeTeHIIUI I/IHJII/IKaTopI)I JOCTHIKCHUA KOMIIC-

TeHIHH

OIIK - 3. CriocoOeH NpUMEHSTh COOTBETCTBY-
IOIINN (PU3UKO - MaTEMATUYECKUN armapar,
METO/Ibl aHAJIN3a U MOZEINPOBAHHUS, TEOPETH-
YECKOr'0 U AKCIIEPUMEHTAIILHOTO HCCIIE10Ba-
HUS TIPH pellieHHH MPO(PECCHOHATBHBIX 331a4

NOIIK-3.1. Mcnionp3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUILTHH, METOBI
anreOpbl 1 MAaTEMAaTUYECKOTO aHaIN3a, AUg-
(bepeHIaTbHOTO M HHTETPAILHOTO HCUHUCIIE-
HUS, YUCIIEHHBIX METOI0B; (PU3HUECKHUE SBIIE-
HUS M 3aKOHBI MEXaHHUKH, TEPMOTUTHAMUKH,
AJIEKTPUUYECTBA MarHeTH3Ma, ONTUKH.
NOIIK-3.2. BeITioHSET aHATN3 H MOJISITHPO-
BaHHE, TEOPETUUECKHE U IKCIIEPUMEHTAIb-
HBIE HCCIICJIOBAHUS TP PEIICHUH TIpodeccu-
OHAJIbHBIX 33/1a4 C UCIIOJIb30BaHUEM (PUBUKO-
MaTeMaTH4YeCcKOro afrmapara.

NOIIK-3.3. [IpumeHsieT METO/Abl BBISIBICHUS
po0JIeEM B JIEKTPOIHEPTETUYECKOM OTpacian
C UCIIOJIb30BAaHUEM HABBIKOB aHAJTUTHYECKOT'O
U KCIEPUMEHTAIbHOIO UCCIIEJIOBAHMSI OC-
HOBHBIX (PU3NYECKUX 3aKOHOB U TEXHOJIOTH-
YECKHUX MPOIIECCOB.




2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JluctumiimHa OTHOCHTCS K 00s13aTeNibHOM yacTu 610ka b1: Momyns «MareMaTu4eckue u ecre-
CTBEHHO-HAYyUYHbIE TUCIUIUIMHBD.
JuctummHa 6a3upyercs Ha CIeIYIOIIeH, TPOHACHHON TUCIUILITNHE:
- INHEWHas anreopa.
Jucuunnmza «MaremMaTHyecKui aHauu3» JOTHYECKH CBSI3aHa C MOCIEAYOIUMU JUCHUATIIMHAMU:
B obsazamenvnoti yvacmu:
- (huzmka;
- COIIPOTHUBJICHUE MaTEPUAJIOB;
- METOJI KOHEYHBIX 3JIEMEHTOB;
- mubdepeHIranbHble ypaBHEHUS U KOMIUIEKCHBIN aHaIN3;
- YpaBHEHUS MAaTEMATHYECKON (PU3UKY;
- OCHOBBI BapHALIMOHHOT'O UCYUCIICHUS;
- UITOPUTMHU3ALKS U IPOTPAMMHUPOBAHUE;
- 3JIEKTPOTEXHUKA U DJIEKTPOHUKA;
- TEpPMOJAMHAMUKA;
- IPUKJIaIHAsl TEOPHs KoJeOaHuil.
B yacmu, popmupyemori yuacmuuxkamu o6pazoeamenbHulX OMHOUEHUN.
- MEXaHHUKA KOMIIO3UTHBIX KOHCTPYKLIU;
- CAIIP 31eKTpOHHBIX TPUOOPOB U YCTPOMCTB.
B uacmu snexmusHwvlx Oucyunium:
- YHUCJICHHBIE METO/IbI;
- 3JIEMEHThI MaTEMaTHYECKOT'0 MOJICTUPOBAHUS (PU3NIECKUX TPOIIECCOB.

3. CTpykTypa u coaepxkaHue IUCHUILTHHBI

OO61mas TpyI0eMKOCTh TUCIUIUTMHBI COCTABISIET 4 3aueTHbIe eANHUIIBI -144 yaca.

3.1. Buasbl y4eOHoi1 padoThl M TPYA0EMKOCTh

n/n Buj yueoHoii padorsl Koawsecrso Cemectp 2
4acoB
AyIMTOpHBIE 3aHATHUS 72 72
B Tom uncie:
Jlexumn 18 18
1.
CeMuHapckue/mpakTHUECKHUE 3aHATHS 54 54
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTe/ibHas padoTa 72 72
IIpome:xxyTouyHast aTTecrauust
JK3aMEH D )
Hroro 144 144




3.2. TeMaTHyeCKUH IJIAH N3y4YCHUS TUCHUIIJIUHbI

Pazmenién B npuiioxkenuu 1 k paboueit mporpamme.

3.3. Conep:xaHnue pa3iejoB IUCHHIIMHBI

BBenenue

[Ipenmer, 3a1auu u copepkaHue JUCHUILTUHBL. OCHOBHBIE 3TaIlbl PA3BUTHS AUCLUILTUHBL.
CrtpykTypa Kypca, ero MecTo U poJib B [IOATOTOBKE OaKanaBpa, CBSA3b ¢ APYTUMHU JUCHUTUIMHAMM.

Pa3nen 1. Inddepennuanbroe ncuncienue GyHKuuii 01HOI mepeMeHHOM

Tema 1. Yucnosas nocienoBareabHOCTh. [Ipeaen 4ncioBoi nocieaoBaTeIbHOCTH U €T0
cBorictBa. dynknus. [Toctpoenne rpadukos Gyukiuid. [Ipenen pynakuuu. OCHOBHBIC TEOPEMBI O
npenenax Gyskun. IlepBeiii 1 BTopoii 3amedatensHbie npenenbl. CpaBHeHHE OECKOHEUHO MaJIbIX
1 0ECKOHEYHO OOJIBLINX BEJTMYMH. DKBUBAJIEHTHbIC OECKOHEYHO Majible BEIMYHUHBI.

Tema 2. HenpepbIBHOCTh (PYHKITHIT B TOUKE U HA TPOMEXYTKe, TOUKHM pa3pbiBa pyHKIIUH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKIUHU, UX KiIaccuuKarms.

Tema 3. IlpousBonnas ¢pyHkuuu. ['eomeTpuyecKuii 1 GU3NUECKUI CMBICI TPOU3BOIHOM.
[TpaBuna quddepernupoBanus 1 GOPMYIIbl BEIYUCICHUS IPOU3BOAHBIX. Tabmua mpou3BOIHBIX
OCHOBHBIX 2JIEMEHTApHBIX (YHKIUI. Brruncienne npou3BOIHBIX (YHKIUH, 3aJaHHBIX pa3iInd-
HBIM 00pa3oM.

Huddepennman. [IponsBoansie u quddepeHmansl BRICIUX TopsakoB. [Ipubimxennsie
BBIUMCJICHHSI C TOMOIIBIO AU PEepeHIInaNOB.

Tema 4. [IpaBuno Jlonurans. @opmyna Teitnopa. PackpeiTiie HeonpeaeneHHOCTEH pas-
JUYHOTO TUMa. Pa3ioxeHne OCHOBHBIX IeMEeHTapHbIX PpyHKIui 1o popmyne Teitnopa. [Ipudnu-
JKEHHBIE BBIUMCIIEHUS C TIOMOIIbIO hopmyssl Teinopa.

Tema 5. OcHoOBHBIE TeOpeMBI AU PEepeHIINATBHOIO UCUUCICHUS. MOHOTOHHOCTh (PyHK-
1M, SKcTpeMyMbl Heo0XoaMMbIe U TOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAIBHOTO DKCTpe-
myMa. MccnenoBanue BeITYKJIOCTH Tpaduka GyHKuu. Touku neperuda rpaguka GyHKIUH.

OO6mas cxema uccienoBaHus QYHKIMM U TocTpoeHus ee rpaduka. CBoiicTBa PpyHKUINH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHNsl QYHKIUU Ha OTPE3Ke.

Pazgen 2. IndpdepenunaibHoe ucunciaeHne GyHKIMI HECKOJbKHX NepeMeHHbIX

Tema 1. @yHKIIMYM HECKOIBKUX NEPEMEHHBIX. JINHNN U TOBEPXHOCTH ypoBHS. YacTHbIe pous-
BozHbIe. [lonubiil nuddepennuan. IlponsBoaHbIe CIOKHON PYHKIIMHM HECKOIBKUX ITEPEMEH-

HbIX. YacTHbIe Mpou3BOIHBIE U AU(depeHnnansl Beicux nopsakos. Teopema [IBapiia.

Tema 2. [IpousBoanas no Hanpasnenuto. I'paguent. KacarensHas k kpuBoil. Kacarenbnas
IUIOCKOCTh U HOpMalb K moBepxHocTU. Popmyna Teinopa. DxcTpeMyM (QYHKIUU HECKOIBKUX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS KCTpEMyMa.

Pa3nen 3. UHTerpajbHoe HCUHCIEHHE

Tema 1. IlepBooOpaznas. Teopema CyIiecTBOBaHUS HEONpeAeIeHHOTo mHTerpaia. He-
OTIpe/ieNIeHHbI UHTErpajl U ero cBoicTBa. Tabiuila MHTETPaJoB OT OCHOBHBIX 3JIEMEHTapHBIX
bynkuuit. MeTo HemoCcpeICTBEHHOTO HHTETPUPOBAHUSI.

MeTo bl THTETPUPOBAHUS C TOMOLIBIO 3aMEHbI IEPEMEHHOM, MTO/IBEIEHUEM 1101 3HaK 1uddepen-
nuana. MeToq MHTErpupOBaHUS 110 YaCTSIM.

HuTerpupoBanne palloHAIbHBIX Jpo0eil, MHTErpupoBaHNE HEKOTOPHIX BUIOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIHHA.



Tema 2. 3agauu, npuBOASILIKE K NOHITHUIO OIIPEEIECHHOI0 HHTErpasia. OnpeaesIeHHbIHN

WHTETrpall, €ro CBOMCTBA. Y CIIOBUSI MHTErpUpyeMocTu. IHTerpasn ¢ nepeMeHHbIM MPEeIeioM HHTE-
rpupoBanus. ®opmyna Hetotona — JleliOnua. 3aMeHa mepeMeHHOU B OIIPEACIICHHOM HHTETpaIe.

[IpuiioxxeHns onpeesIeHHOro MHTerpajia B reOMETPUU U MEXaHUKeE (BBIYMCIICHUE TUIOIIA-

neit mnockux (Guryp, JUIMHBI KPUBOU, 0OBEMOB.

Tema 3. HecoOGcTBeHHBIE HHTETPAJIBI IIEPBOTO M BTOPOTO pojia (1o 6ECKOHEYHOMY IIpOMe-

KYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBoAsIINE K KPAaTHBIM UHTErpajiaM. J[BOIHON U TpOIHHON MHTETpaJIbI,

HUX CBOICTBA. HpaBI/IJ'Ia BBIYHMCIICHUS I[BOﬁHBIX HHTCI'PAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHATHI MO TUCIIUILTHHE
«MaTteMaTn4ecKNid aHAJIH3)

Ne Tema 3anaTus

n/n

1 Pazgen 1. DneMeHTBI MATEMATHYECKOI0 AaHAJIN3A.

UucnoBas 1mocieqoBaTenbHOCThb. [Ipeaen 4ucinoBoi nocieaoBaTenbHOCTH U €r0 CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen gpynkuuu. Teopemsl o npene-
nax ¢ynkuuu. [lepBbolii 1 BTOpoii 3aMedaTeNIbHbIC TPEAeIbl.

2 CpaBHeHHE 0ECKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BEJIMYMH. DKBUBAJICHTHbIE Oec-
KOHEUHO MaJlble BEJTMYUHBI.

3 PackpbiTHe HeonpeeIeHHOCTE! pa3IMuHOro TUIIa

4 HenpepbiBHOCTH yHKIMI B TOUKE U Ha IpoMexyTke. OiHOCTOpOHHUE npejiesbl. Touku
paspsiBa GyHkuuu. [lpumepsl pemenus 3agau

5 [IpousBonnas ¢pynkiuu. [Ipasuna quddepenurpoBanus 1 GOpMyIbl BEIUUCICHUS TIPO-
n3BoHbIX. TexHuka nuddepennmpoBanus

6 HuddepenurpoBanue oopaTHbIX GyHKUUH, QYHKIHIA, 3aJaHHBIX HESIBHO, TapaMeTpHye-
ckH, JorapupmMuueckoe nudepeHirpoBanme

7 Huddepenunan. 'eomerpuueckuit cmpica auddepennunana. [Ipouszsoansie u nudpdepen-
1[MaJIbl BBICHIMX MOPsAKOB. [IpubnnrkeHHbIe BBIYMCIEHUS C TOMOIIbIO T epeHIINaOoB.

8 IIpaBuno Jlonurana. ®opmyna Teinopa. PackpeiTie HEONPENEIEHHOCTEN Pa3IUnYHOIO
Ttuna. Pa3noxeHns OCHOBHBIX dleMEHTapHbBIX GyHKIUN 110 dhopmyrne MakiopeHa.

9 [TpuOnuxeHHbIe BHIYMCIEHUS ¢ TOMOLIbI0 (hopMyiibl Teitnopa.

10 | [HomHOE HccnenoBanue GyHKIMA 1 mocTpoenue rpadpuko. [Ipumeps

11 | IlonHoe uccnenoBanue GpyHKIMM U nocTpoenue rpagukos. [Ipumeps! (mpoaomkeHue)
CamocrositenbHas pabota Nel Ha ceMuHape 1o PyHKIMSIM OAHON epeMEHHOM

12 | Pazgen 2. DyHKIMM HECKOJbKHX NepeMeHHbIX. JINHUU 1 TOBEPXHOCTH ypoBHs. HacT-
HbI€ MMPOU3BOJIHBIE U AU PEepeHLInan NepBOro nopsiika.

13 | Ionusiit quddepenunan. IIpousBoausie cnoxuol pyHkuuu. [IponsBoanas pyHkuy,
3aJJaHHOI HesiBHO. YacTHbIe MPOM3BOAHbIE U U depeHIIaTbl BHICIINX MOPSIKOB. Teo-
pema IlIBapna.

14 | Ilpou3BoaHasi 1o HampaBieHUO. [’ paueHt.

15 | DxcrpemyM GyHKIHMU HECKOIBKUX MepeMeHHBIX. HeoOxoqumble 1 10CTaTOYHbIE YCIOBUS
IKCTPEMYyMa.

16 | CamocrosiTenbHas padora Ne 2 Ha ceMuHape 10 GYHKIUSAM HECKOJIbKUX NMepeMeH-
HBIX

17 | Pa3gen 3. UHTerpajibHoOe HCUUCIEHHE
IlepBooOpaznas. HeonpeneneHHbli HHTETpai U ero cBoiictBa. Metoa HemocpeCTBEH-
HOTO MHTETPUPOBAHMSL.

18 | MHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI TIEPEMEHHOM, TIOIBEICHUEM IO/ 3HaK TU(QepeH-
nuana. MeToa MHTErpupOBaHUs 110 YaCTsIM

7




19

WuTterpupoBaHye paliMOHATBHBIX Apo0eid, HHTErpUPOBaHNE HEKOTOPHIX BUOB HPPAIIHO-
HAJIBHBIX (QYHKIUH

20 | MHTErpupOBaHKE TPUTOHOMETPHUCCKUX (DYHKITHH.

21 | Beruucnenue onpeaeIeHHbIX HHTErpasioB 1o popmyne Herorona-JleiiOnuna. 3amena me-
pPEMEHHOW U MHTETPUPOBAHHE 10 YACTSM B ONpPEACICHHOM HHTErpase.

22 | [IpunoxeHus onpeaeeHHOT0 HHTETpaia B TEOMETPUN U MEXaHUKE (BBIYMCICHHE IJI0IIA-
Jiel TUIOCKUX (PUryp, JUTMHBI KPUBOH).

23 | IlpunosxeHus onpeaeaecHHOro HHTerpajia B TeOMETPUM U MEXaHUKe (BbIUKCICHHE 00be-
MOB, IUIOHIAJEH MOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAIBI IEPBOTO M BTOPOTO POAA, MX BBIUHCICHUE.

25 | 3ajmauu, NpUBOSIIME K KPAaTHBIM MHTErpasiaM. BeruucieHne ABOHHBIX MHTETPAJIOB CBE-
JICHHEM K IMOBTOPHBIM. 3a/1auu Ha U3MEHEHUE MOPs/IKa HHTETPUPOBAHUS B JBOITHOM HH-
Terpaie

26 | I'eomerpuueckue U pU3NUYECKUE MPUIOKEHNUS KPATHBIX HHTETPAJIOB, IPUMEPHI BEIYHCIIE-
HUSL.

27 | KoHTpoNbHOE TECTUPOBAHUE MO KYPCY.

4, Y4eOHO-MeTOAMYECKOE M MH(POPMAIITUOHHOE o0ecTieYeHue

4.1. HopmatuBHble 1oKyMeHTbI H 'OCTbI

®rocC 13.03.02. «DJIEKTPOIHEPTETUKA U DJICKTPOTEXHUKA» (ypoBeHb Hakanaspuara). Mpukas Mu-
HobpHayKkn Poccum ot ot 27.02.2023 N 208.

AxkanemMudeckuil yueOHbIi T1aH 1o HarpasieHuto noaroroBku: 13.03.02 DnexktposnepreTuka
u aekrporexuuka [Ipoduns TpancnopTHas 3JIEKTPOHUKA U MIPOrpaMMUpyeMasi CCHCOPHKA.
®opma o0yueHus — ounas. 2024.

Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Crtparerun Hay4HO-TEX-
HOJIOTH4eCcKOro pa3sutus Poccuiickon denepaunmn.

[Tpuka3 MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 23.08.2017 Ne 816
«O0 ytBepxkaenuu I[lopsaka mpUMeHEHHUs OpraHU3alUsIMU, OCYIIECTBISIONMME 00pa3oBa-
TENBHYIO IeITEIbHOCTD, JIEKTPOHHOTO 00YYEHUSsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHbBIX TEXHO-
JIOTUH MPU peann3aluu 00pa3oBaTeIbHBIX MPOTPaAMM).

4.2.  QOcHoBHas JuTEpaTypa

@uxTtenronsl [.M. OcHOBBI MaTeMaTUYECKOTI'0 aHaIM3a: y4eOHUK A7 By30B, 15-e u3s.,
crep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTeMaTHYECKOTI'0 aHANIM3a: y4eOHUK A5 By30B, 14-e u3s.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematnueckoro ananusa. T.1. uddepenuunansnoe u uH-
TerpajibHOe UCUUCICHHS (PYHKUUN oHOM mepeMeHHOoH. Panpl: YueOHuk [DaeKTpoHHBIN pe-
cypc]: yue0. - DnekTpoH. aaH. - MockBa: ®usmarnut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ skpaHna.]

4.3. JlonoJiHMTeJbHAasA JUTEpaTypa

IMuckynos H. C. uddepenunansHoe U UHTErpaIbHOE UCYUCIIEHUS ISl BTy30B. B 2-x To-
Max. M.: Unterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMaTHUKH JUI TEXHUUECKUX BhICHINX y4eOHbIX 3aBeneHui. Yactu 1-4. M.: MI'Y, 2012. 400
IK3.
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3. Kpatkuii kypc BbICIIell MaTeMaTHKH [DJIEKTPOHHBIA pecypc]: yuel. - DJIEeKTpoH. JaH. -
MockBa:  HamkoB u K, 2017. - 510 «c. [Pexum  pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]

4. Byrpos f.C., Hukonbckuii C.M. Bricmias maremaTrka: y4eOHHUK AJ1s1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HurerpanbHoe ncuncienue GyHKIUNA OAHOM M HECKOJIBKHUX MEePeMEHHBIX. TeopHs mois: Me-
TOJIMYECKHE yKa3aHHs M BapuaHThl pacueTHo-rpadudeckux pabot // bogynoB M.A., bopo-
nuna C.U., [TokazeeB B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. Marematnueckuil ananu3. Teopus npenenos U quddepeHIaIbHOe HCYUCIEHNE: OCHOBHBIE
MOJIOKEHUS TEOPUH, METOJAMYECKHUE yKa3aHUs U BapPHAHTHI pacueTHO-TpadudecKkux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMW»,
20009.

4.4. DjaekTpoHHBbIe 00pa30oBaTe/IbHbIE Pecypchl

[IpoBeneHue 3aHATHI U aTTECTALUI BOBMOXKHO B AUCTAHIIMOHHOM (popMmare ¢ MPUMEHEHHUEM CH-
CTeMBbI JTUCTAaHIHUOHHOTO 00y4enus ynupepcurera (CO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MateMaTHKa» 3JIEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo BceM pasnenam
POTPaMMBEI:.

DJIeMEHTHI MAaTEeMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a
WuTerpaibHOE HCYUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI 0J1HOM IepeMeHHOM
Huddepennmansaoe ucunciae- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE QYHKIUH HECKOJIBKUX TIe-
PEMEHHBIX

JlononHuTeNbHBIC T1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHU4YECKOIro aHajaui3a

Pa3zpaborannbie DOP BKIIO4aOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimok mpoBeneHust paboT B TUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJECIBHBIMU PACIIO-
PAKEHUSIMH POPEKTOPA MO yueOHOU paboTe U/Uiu LIEHTPOM y4eOHO-METOANYECKON pabOThI.

Kamnmﬁ CTYACHT 06GCH6‘~IGH WHAUBUAYAJIbHBIM HCOIPAHUYCHHBIM JOCTYIIOM K 3J'ICKTpOHHOI71

OMOIMOTEKE MOCKOBCKOTO MTOJIUTEXA

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

HHuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOIMYECKHE MaTepralbl B 3JIEKTPOHHOM BUJIE, MTPei-

CTaBJICHHEBIC Ha caliTe mospolytech.ru B pa3acliic: «HCHTp MaTeMaTn4dcCKoro 06p8.30BaHI/I}I»

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

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

[Tone3nbie yaueOHO-METOAMUECKIE U HHPOPMAIIMOHHBIE MaTepUaJIbl MPEJCTaBICHBI Ha CalTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HHPOPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «ITHTepHEeT» 1T OCBOCHHUSI

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

4.5. J/InueH3n0HHOe ¥ CBOOOIHO pacpocTPaHsieMoe NPOrpaMMHoOe
o0ecrneueHune


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

No| HammenoBanue | Pazpaborumk 1O | JJoctymuocts (mu- | Ccbuika Ha Enunbiii peectp
(mpaBooO:aa- LEH3UOHHOE, CBO- | POCCUMCKHUX MPOTpaMM JUIs
TEJb) 00/1HO pacrpo- OBM u B/ (npu Hamu4mm)
CTpaHseMOE)

1 [ Astra Linux [ OOO JInneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiO¢uc OO0 "HOBBIE JIunieH3noOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 75

4.6. COBpEMEHHLIe HpO(l)eCCHOHaJ'IbHLle 0a3bl JAHHBIX " I/lH(l)OpMaIII/IOHHble crpa-
BOYHBI€ CUCTEMBI

Ilepeuens pecypcoB cetu UHTepHET, J0CTYNHBIX /IJIS OCBOEHUS TUCHUILIMHBI:

HanmenoBanue

Ccblika Ha pecypc

JocTynmHocTh

HNudopmanuoHHo-cipaBoYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

HocrynHa B cetu n-
TEepHET 0e3 orpaHuye-

m/ o
HU
Mugopmatommsie pecyper Cern http:// www.consultant.ru | JoctymnHo
KoncynbranTl Intoc p- ' ) i
ITopran ®@enepanbHBIX rocynap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JoctyrHo

AapTOB BBICHICTO O6pa30BaHI/I$I

DJIeKTPOHHO-0HOJINOTEYHbIE CHCTEMbI

Jlaup https://e.lanbook.com/ JloctynHa B cetu UH-
TepHeT 0e3 orpaHuye-
HHAM

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

ru/ TepHeT 0e3 orpaHuye-
HUN
IIpodeccuonanbHblie 6a3bI JAHHBIX
ba3a naHHBIX HaAy4YHOU JEKTPOH- http://www.elibrary.ru JoctynHo

HOM OMOJIMOTEKH
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JloctymHo
noJIMTeMaTHIecKas peepaTuBHO-
oubmorpadudeckas u
HayKoMeTprueckas (OubimomMeTpu-
yeckasi) 6aza TJaHHBIX

5. MaTepuaJIbHO-TEXHUYECKOE 00ecredeHre TUCUMILIUHbI

MarepuanbHO — TEXHUYECKasi 0a3a yHUBEPCUTETA OOECIICUNBACT IPOBEICHUE BCEX BUIOB
3aHSTHH, IPETyCMOTPCHHBIX YUECOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHBIM U
MPOTHUBOIIOKAPHEIM IIpaBUIaM U HOpPMaM.

Kadenpa «MaremaTrkay He pacronaraet COOCTBEHHBIM ayIMTOPHBIM (OHIOM H UCIIOJb-
3yeT y4eOHbIC ayAUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HE0OXOAUMOCTH JJIsl IPOBEICHUS HHTEPAKTUBHBIX MPAKTUYCCKUX 3aHITUN UCIIONIb3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTCTA.

6. MeTozmqecnme PEKOMEHIAUH

6.1. MeToauueckune peKOMeHIAMH sl MPenoaaBaTeIs
10 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, ciaenyetr oOpaTuTh BHUMaHKUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
YaeMbIil UMU MaTepual He TpeOyeT KaKon-T1u00 CrielMaIbHON (JJOTOTHUTEIHHOM) MTOATOTOBKH 1
BITOJIHE MOKET OBITh YCIEIIHO U3YYEH, €CIIU CTYIEHThI OyIyT MOCENaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHSITH JOMAIITHHUE 33JIaHUS U TT0JIH30BaThCs (TIpU HEOOXOAMMOCTH ) CHCTEMOM TUTAHOBBIX KOH-
CyJIbTAlIM B TEUEHHE KAXKJOTO ceMmecTpa. Bomienmme B Kypc MaTaHaliu3a pas/ieiibl SBISIOTCS
KJIACCUYECKUMH, B TO K€ BPEMSI OHU IIPAKTUYECKU OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHUS] PA3HOTO PoJia 3a7a4 BHYTPU CaMOM MAaT€MATUKHU U MPUKIIAIHBIX 3a-
nad. X ocBoeHHE MOMOXKET CTYICHTaM JIOTUYECKU BEPHO, apTyMEHTHUPOBAHO M SICHO CTPOUTH
YCTHYIO U MMHUCbMEHHYIO PEUb, YCIEUTHO NMPUMEHSATh HAKOTUIEHHBIE 3HAHUS B MPOo(dhecCHOHaNbHOM
JEeSITEbHOCTH.

HeoOxoaumo ¢ camoro Havamna 3aHITHI PEKOMEH0BATh CTYAEHTaM OCHOBHYIO U JIOTOJ-
HUTEJIBHYIO JUTEPATYPY, a B KOHIIE CEMECTPA 1aTh CIMCOK BOIIPOCOB JJIs IOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHSITHM MO TUCIUTIIIMHE CJIEYET 0053aTEIbHO TPOUH(POPMUPOBATH CTY ICH-
TOB O BUJI€ U opMax TEKyIIel U MPOMEKYTOYHON aTTecTalluid MO AUCHUILIINHE, CPOKAX HX MPO-
BEJICHUS, YCIOBUSIX JIOTyCKa K MTPOMEKYTOUHON aTTECTAIlMU, TPUMEHSIEMBIX BHIaX MTPOMEKY-
TOYHOTO KOHTPOJIS.

N3noxenne TEOpEeTUUECKOro MaTepuaia JOJDKHO COMPOBOXAATHCS WILUTFOCTPATHBHBIMHU
npUMepamMu, TIIATEIHbHO OTOOPAHHBIMU IPETNoaBaTeNieM TakK, YTOObI TEXHUYECKUE TPYAHOCTH U
BBIKJIAJIKH TIPU PEIICHUH 33]1a4i HE OTBJIEKAJN OT IJIABHOTO: OCMBICIICHUS UACH U CYTH TIPUMEHS-
eMbIX MeTo10B. CieyeT Bcerja yKka3blBaTh MPUMEPhI MPAKTUYECKOTO TPUMEHEHUS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUU U GOpMYII.

[IpakTrueckue 3aHATHS JOKHBI OBITH OPTaHU30BAHBI MIPEMOIABATENIEM TaKHUM 00pa3oMm,
9TOOBI OCTABAJIOCHh BpEMs Ha MEPHUOAMYECKOE BBHIMOIHEHHE CTyIEHTaMH HEOOJBIION caMOCTOs-
TEIHHOM padOTHI B Ay AUTOPUH TSI IPOBEPKU YCBOCHUS M3JIOKEHHOTO MaTepHara.

[IpenogaBatens, BeAyIINii TPAKTHUECKHUE 3aHATHUS, TOJKEH COTIACOBLIBATh Y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIONIb30BATh EAMHYIO CUCTEMY 0003HAYCHHIA.
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http://webofscience.com/

[IpenonaBaremnto cieayeT TOOMBATHCS CUCTEMAaTHYECKOW HENpPEphIBHOW pabOThI CTYCH-
TOB B TEUCHHE CEMECTPA, HEOOXOIMMO BBISIBIIITH CHIIBHBIX CTY/ICHTOB U MPUBJIEKATh UX K HAYYHOM
paboTe, K y4aCTHIO B pa3HOr0 pOja OJIMMIIMAIaX U KOHKypcax.

CTyneHT HOJKEH OLylaTh 3aMHTEPECOBAHHOCTD MPENO0IaBaTENsl B JOCTUKEHUN KOHEY-
HOI'O pe3ysibTaTa: B NPUOOPETEHUH OOYYarOIMMMCS HPOYHBIX 3HAHWH, YMEHUH M BIaJCHUS
HaKOIJICHHOM nH(popManueit 1y pereHus 3a/1a4 B IpopecCuOHaIbHON e TeTbHOCTH.

1.1.1. Oopa3oBaTe/bHbIE TEXHOJIOTHH

[TpoBenenue 3aHATUI U aTTECTA[M BOZMOKHO B JJUCTAaHIIMOHHOM (opmare ¢ MpUMEHEHHEM CH-
CTeMBbI TUCTaHIIMOHHOTO 00ydueHus1 yauBepcuteta (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

Kagenpoit «MaremaTukay 3JIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazaenam
porpaMmsl (cM. 1. 4.4).

[Topsimok mpoBeaeHus paboT B TUCTAaHIIMOHHOM (hopMmaTe yCTaHaBIMBACTCS OTACIbHBIMH
pacropsHKEeHUSIMU TIPOPEKTOpa Mo y4eOHOH padoTe W/WiM LEHTPOM Y4eOHO-METOANYECKON pa-
OOTHL.

6.2. MeToanyecKkue yKazaHus JAJIs1 00y4YaAIOINXCS MO0 OCBOEHHIO

JAUCIHUTITHHBI

Paznen 1: nudpepenunanbHoe ucunciaenne GyHKIui 01HOIN nepeMeHHON

[Tpu u3yvennn quddepeHImaIbHOr0 HCUUCICHUs QYHKIIMIA OJJTHON NepeMeHHON 00paTuTe
BHUMAHHC HA IMOHATHC IIPpEACIa (byHKIII/II/I B TOYKE U METOAbI €I'0 BBIYUCJIICHUA. Hpeﬂeﬂ — OJHO U3
OCHOBHBIX MOHSATHHA MaTEeMaTU4eCKOro aHanu3a. [lpu quﬁl@newm IPeICIIOB Q)yHKﬁY/H/I HAJIO,

o0
MPEXJI€ BCETO, BBISICHUTH XapaKTep HEOMPEICIICHHOCTH , ,0-00,00-00,1% . YroGm
LO 00

OBJIAJIETh TEXHUKOW PELICHUs 3a]a4 Ha BBIUMCIICHUE MPEEIIOB, HAJ0 3HATh JBa 3aMeyaTelIbHbIX
npejena, TabauIly SKBUBAJIGHTHBIX OECKOHEYHO MaJlbIX, paBuiio Jlonurans, pa3nuyHble MPHUEMbI
PACKpBITUSL HEOTIPE/IETIEHHOCTEHN B 3aBUCUMOCTH OT BHJIa (DYHKIIMU U PEIIUTh JOCTATOYHO OO0JIb-
I10€ KOJIMYECTBO 3a/1a4.

[Tpr u3ydyeHuu TeM, MOCBSIIEHHBIX NPOM3BOJHON M TuddepeHany (QyHKIUH, HAJIO0
OCMBICIIMTh UX T€OMETPUUYECKHI CMBICII, TOHUMATh pa3Inuue MeX,1y HUMHU (TuddepeHiuan - 3To
IJIaBHAs JIMHEWHas 4acThb NpupaiieHuss yHkuun). TBepao 3HaTh (Kak TabJIUIly YMHOXKEHHUs ) Gop-
MyJbl 1uddepeHInpOBaHUs OCHOBHBIX 3JI€MEHTapHBIX (PyHKIMI U npaBuia nuddepeHnupona-
HUA (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AuddepeHITupOoBaHuUs CI0KHON QYHKIINUN).

OOparuTe BHUMaHUE TaKxe Ha 0cobeHHoCTH AuddepeHunpoBaHus QyHKIUH, 3a1aHHBIX
B HESIBHOU (popMme, mapaMeTpuiecKku, Ha IpueM jorapudmudeckoro 1uddepeHupoBaHusi.

Crnenyer 4eTKo 3HaTh U YMETh IPUMEHSTh AITOPUTM HCCleT0BaHus (PyHKIUI 1 mocTpoe-
HUS rpaUKOB: ONpeieleHre TOUEK pa3phiBa (M UX KiIaccu(UKAIHIO), aCUMITOT rpaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJILHOMN ), HEOOXOAUMBIE U JOCTATOUYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIMH, CYIIECTBOBAHUS JIOKAJIbHOTO SKCTPEMyMa, MPOMEKYTKOB BBITYKIOCTH M BOTHYTOCTH
(GyHKLIMU ¥ TOYeK Teperunoa.

Paznen 2: nuddepenuuanbHoe ucuncienne GyHKIH HECKOJIbKHX MepeMeHHBIX

[Tpu n3ydyeHun JaHHOTO pa3zienia 00paTuTe BHUMAaHKUE Ha TO, YTO (DYHKIUS IBYX IIEpEeMEH-
HBIX UMEET HAIJISIHBIA T€OMETPUUECKUI CMBICI — 3TO IIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

Hamo ocMBICTUTE TOHATHS YaCTHBIX MPOU3BOIHBIX M MOJTHOTO auddepeHimana u 0CoOeH-
HOCTb WX BBIYUCIICHUS, OBIAJCTh TEXHUKON BBIYUCIICHUS MPOU3BOJHBIX OT CIOXKHOU (PYHKIIUU

HECKOJIbKUX NepeMeHHbIX. ClieyeT 0OpaTUTh BHUMAHUE Ha TO, YTO g QyHKUUU Z = Z(X, y)
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0%z 0%z
CMEIIaHHBIC YaCTHBIE TPOU3BOIHBIE BTOPOT'O MOPS/IKA PaBHBI MEXY COOOM: = —— (Teo-

OXo0y  Oyox

pema llIBapria), To ecTh MOpsAAOK TUuhHEPSHIIMPOBAHNS HE UMEET 3HAUYCHHUS.

Jiist pyHKIIMU HECKOJIBKHMX MIEPEMEHHBIX CKOPOCTh U3MEHEHHSI (DYHKIIMH B IIPOU3BOJIHHOM
HAIPABIICHUHU XapaKTePU3yeTCs MPOU3BOAHOMN 110 HATIPABICHUIO, & HAUOOJBIAsi CKOPOCTh U3MeE-
HeHHs QYHKIMK Oy/IeT B HAIIPABJICHUH BEKTOpa TPaIUCHTA.

Crnenyer oOpaTtuTh B 3TOW TeMe BHUMaHUE Ha HEOOXOIMMOE U JOCTATOUYHOE YCIOBHSA CY-
IIECTBOBAHUS IKCTpEeMyMa (PYHKIIUU HECKOJIIBKUX ITEPEMEHHBIX.

Pasznen 3: HHTErpajibHOC HCYUCJICHUE

B uHTerpanbHOM MCUHCICHHH pelIaeTcs 3agada, oOpaTHOW TOW, KOTOpas paccMaTpuBa-
nack B G hepeHIHaTbHOM HCUHCICHIN: HeOOX0MMO HaifTH s nanHoi dynkimn | (X) TaKyro

(GyHKIMIO, TPOU3BOIHAS OT KOTOPOH OblIa OBl paBHA 3aaHHON. HTerpupoBanue GyHKIMIA — J10-
CTaTOYHO CJIOXHBIN pa3fesl MaTEMaTHKH, OBJIAJIETh KOTOPBIM MOYKHO TOJIBKO, €CJIU CTYIEHT «BO3b-
MET» JI0CTaTOYHO OOJIBIIOE KOJUYECTBO UHTETPAIOB PA3HOIO THIIA.

Hano tBepao 3HaTh TaONUIly MHTErPajioB OT OCHOBHBIX 3J€MEHTApHBIX (PYHKLMH, OCHOB-
HBIE METO/Ibl HHTEIPUPOBAHMS (3aMEHA IEPEeMEHHOM, MOIBEICHHE TT0 3HaK auddepennnana, nH-
TErpUpPOBAHUE 10 YACTSIM, IPUEMbI BBIYMCICHUS UHTETPAJIOB OT PALMOHANBHBIX Jpo0eH, OT pas-
HOTO THIIa TPUTOHOMETPUIECKUX (PYHKITHH).

Hazno ocMbICIUTh €IMHCTBO MOAX0AA K IOCTPOCHUIO OIIPEIEICHHBIX, KPaTHBIX, KPUBOJIU-
HEHHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — IIOCTPOECHUE HEKOTOPOW MHTErPaIbHOM CyMMBI M IIpe-
JIEJIbHBIN IEPEXO/.

3HaTh Fr€OMETPUUECKUI CMBICII U OCHOBHYIO ()OpPMYJly BBIUMCIICHUSI ONIPE/IEICHHBIX UHTE-
rpanoB — ¢popmyny Hetotona — JleiitbHuna, reomerpuueckue U Gpu3nvecKue NpuiIoKeHus onpesie-
JICHHBIX M KPAaTHBIX MHTErPajoB, YMETb HAaXOAMUTh IUIOIIAJb IUIOCKON (UIYpbl, AJIUHY KPUBOM,
00BEM U IJIONIA/Ib MOBEPXHOCTH TEJ BpaIllEHUs.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@DoHJT OLICHOYHBIX CPEACTB MpencTaBieH B [Ipunoxenun 2 k pabodell mporpaMMe M BKIIFOYAET
paszensl:

1. MeTop1 KOHTPOJISL ¥ OIICHUBAHUS PE3yIbTaTOB O0yUYCHUSI.
2. I1lkana ¥ KpUTEpUH OLIEHUBAHUS PE3YJIbTATOB O0YUYEHHUS.
3. OneHOYHBIE CPE/ICTBA.

3.1. Texyuuii KOHTPOJIb.

3.2. [IpomexyTouHas aTTecTanusl.
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Ilpunoscenue 1

TemaTuyeckuii NJIaH TUCIAITHHBI « MaTeMaTHYeCKHI aHATIN3» 10 HANIPABJIEHHUIO MOATOTOBKH
13.03.02 DsekTpo3HEpPreTHKA U DJIEKTPOTEXHUKA

[Ipoduie
TpaHcnopTHAas JIEKTPOHMKA M IPOrPaAMMHUPyeMasi CCHCOPUKA
(0axasaBp)
Ounas popma o0yueHus
I'on nabopa 2024/2025
Buabi yueOHoli padoThl,
Buabi camocrosiTeiLHOI pa- ®opmbl
BKJIIOYasi CAMOCTOATEIbHYI0 GOTEI
< paboTy CTy1eHTOB arrecra-
= 9
e 5 z E CryaenToB uu
o Pasznen S % § 1 TPYA0E€MKOCTh B Yacax
[<5)
= L
@) & Pe-
J | II/C | JIa6 | CPC | KCP | K.P. | KIIL. | PTP | ¢e- | K/p | D 3
par
Bropoii cemecTp
Pa3nen 1. uddepenunanbHoe uc-
ynuciaeHue GyHKUMA OXHOM nepeMeH-
HOIi. UncnoBasi mocie10BaTeIbHOCTb.
11 | g o 2 1 2 2 4 +
pelet YMCIOBOM MOCIEeI0BATEIEHOCTH
u ero cBoiicTsa. [IpaBuia npenenbHOTo
nepexona. dynkius. [Ipenen pyaknmm.
TeopeMsl 0 mpeaenax GyHKIUH.

14



Boiaaua 3aganuii PI'P Ne 1 mo mate-
MaTHYECKOMY aHAJIH3Y.

1.2

[lepBblif 1 BTOPOI 3aMeyartesibHbIC TIpe-
nenbl. beckoHeuHo Masbie 1 OECKOHEYHO
0OJIbIlINE BEJIMYUHBI. DKBUBAJICHTHBIC
OECKOHEYHO MaJlble BETUYUHBI. Packpsi-
THE HEeOIpeIeJICHHOCTEN pa3HOro THIIA.

13

HenpepsiBHOCTB (DyHKIMI B TOUKE U Ha
npoMexyTke. OJHOCTOPOHHHE  IIpe-
nenel. Toukn paspbiBa (QyHKIUH, HX
KJaccuuKaus.

14

[TpomsBonnas ¢yskuuu. ['eomerpuue-
CKMH M MEXAHUYECKHI CMBICI MPOU3-
BoaHOU. [IpaBmina nuddepennupoBanus
1 (OpMYJIBl BEIYMCICHHS MTPOU3BO/IHBIX.
Tabnuua nMponu3BOAHBIX OCHOBHBIX 3JIe-
MeHTapHbIX QyHkuui. Texnuka nudde-
pEeHUUPOBaHUS

15

Huddepenunan. [IpousBonusie u nud-
depeHnranpl BRICIUX TopsiakoB. [Ipu-
ONMKEHHBIE BBIYMCICHUS C TIOMOIIBIO
nuddepeHImanos.

1.6

ITpaBuno Jlonutans. ®opmyna Teitnopa.
PazmoxeHnsT OCHOBHBIX SJIEMECHTAPHBIX
¢byuknuit o gopmyne Teitnopa. Ilpu-
OJIM)KEHHBIE BBIYHUCICHUS C IIOMOIIIBIO
dbopmysl Telnopa.

1.7

OcHoBHbIE Teopembl AU QepeHIraTb-
HOrO  HcuucieHus. MOHOTOHHOCTb
¢ynkuuu, sxctpemyMel. HeoOxonumbie

15



U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKQJILHOTO dKCcTpemyma. Hccneno-
BaHHME BBITYKJIOCTH Tpaduka (yHKIIUH.
Touku neperuda.

1.8

OO6mas cxema uccue1oBaHust GyHKINU U
noctpoeHuss ee Trpaduka. CBoiicTBa
(GyHKLINH, HENpEephIBHBIX HAa OTpPE3Ke.
HauOonpiiee U HauMeHbIlIEE 3HAUYCHUS
(GYHKIIMHM Ha OTpE3Ke.
CamocrositesibHass padora Nel Ha ce-
MHHape 1m0 (yHKUHMAM OJAHOM mepe-
MEHHOM

1.9

Pa3znen 2. @yHKuus HeCKOJIbKHX Iie-
pemMenHbIX. [Ipenen u HENPEPHIBHOCTD.
OCHOBHBIE  CBOMCTBAa HEMPEPHIBHBIX
¢dbyukuii. Yactuele npousBoausie. [lom-
HBIN TuddepeHnman.

Brinaya 3aganuii PI'P Ne 2 o ¢dpyHk-
UM HECKOJIbKHUX MepPeMEeHHBbIX

1.10

[IpousBoaHBIE CHOXKHOW (PYHKIIUU He-
CKOJIbKMX II€pEMEHHBIX. YacTHBIE IpO-
U3BO/IHbIE U AuddepeHnanbl BHICIINX
nopsakoB. Teopema IllBapua. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ panneHt.

10

111

OKkcTpeMyM (QYHKIIUU HECKOJIBKUX Iepe-
MeHHbIX. HeoOXxoumble 1 TocTaTOYHbIE
YCIIOBHS SKCTPEMyMa.
CamocrositeibHas padora Ne2 Ha ce-
MHHape N0 (PYHKIUSAM HECKOJbKHUX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpajibHOE HCUMCIIEHHE

12
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ITepBooOpaznas. Heonpenenennslii UH-
Terpai u ero cpoiicrea. Tabmuia MHTE-
rpaJIoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuii. MeTos HEmoCpeACTBEHHOTO
MHTETPUPOBAHUSI.

Boiiaua 3aganuii PI'P Ne 3 no unTe-
rPaJIbHOMY HCYHUCJICHHIO

1.13

WuTerpupoBanue ¢ MOMOIIbIO 3aMEHBI
MEePEMEHHOM, MOJABEACHUEM II0JI 3HAK
muddepennuana. Meron UHTErpUpoBa-
HUS TI0 YacTsIM

13

1.14

WuTerpupoBanmne panyoHaIbHBIX JpO-
Oeli MHTEerpUPOBaHNE HEKOTOPHIX BUIOB
UPPAaLUOHATBHBIX W TPUTOHOMETpUYe-
CKUX (DYHKIIHIA.

14

1.15

3aauu, IpUBOJSAIINE K NOHITHUIO OIpe-
JiesleHHoro uHTerpana. CBoicTBa ompe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JleitOHMIIa. 3aMeHa epeMeHHO U
WHTEIPUPOBAHUE 110 YACTAM B OIpene-
JICHHOM HHTErpae

15

1.16

[IpunoxeHus oONpeneIeHHOr0 HHTe-
rpajia B T€OMETPUU U MEXaHUKE (BBIYMC-
JeHWe IUIOMafe TIIOCKUX  (Quryp,
JUTMHBI KPUBOM, 00HEMOB, TIOIIAEH T10-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpasbl IEPBOTO U
BTOPOTO pOJia, UX CBOMCTBA.

17

1.18

3ajauu, TpUBOASIINAE K KPATHBIM MHTE-
rpajaM. JIBOWHOM W TPOWHOW HHTE-
rpaJibl, KX CBOMCTBA. Briunciienne 1Bom-

18
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HBIX WHTErpajoB CBEJCHUEM K IOBTOP-
HeIM. ['eomerpuueckue u Quznueckue
MPUJIOKEHUS KPATHBIX MHTETPajoB
KonTposbHoe TecTupoBanme

(DopMa aTrecranmum

19-21

Bcero yacoB o gucuuIInHe

18

54

12

PI'P

cam.
pao.
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Ilpunosncenue 2

®OH/I OIEHOYHBIX CPEJICTB
MO JUCLUILTUHE

«MaTteMaTHYEeCKUH aHAJIN3)

Hanpasnenune noarorosku: 13.03.02 DnekrposHepreTuka v 3IEKTPOTEXHHUKA.
[Tpodmne TpancmopTHas IEKTPOHHUKA M TPOTPAMMHpPYEMasi CEHCOPHKA.
®opma o0yueHus: oyHasl.

Kadenpa: «Maremaruka»

1. MeToabl KOHTPOJISI U OLIECHUBAHNS Pe3YJIbTATOB 00y4YeHUsI

J1st KOHTPOJIS yCIIEBa€MOCTH U KaueCTBa OCBOCHMS AUCLUIUIMHBI HACTOALIEH MporpaMMoit
IPEIYCMOTPEHBI CIEIYIOIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYILEH yCIIeBAEMOCTH (TEKYILUH KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (3K3aMeH).

2. llIkajia v KPUTEPUH OLIEHUBAHMS Pe3yIbTATOB 00yUYeHHU S
®opmMa NPOMeEKYTOYHOM aTTECTALMHU: IK3aMEH

[TpomesxyTounas arrecranus oOydaromuxcs B popme sK3aMeHa MpOBOIUTCS 10 pe3ysibTaTaM
BBITIOJTHEHUSI BCEX BUJIOB yUeOHOM padOoThI, IPETYyCMOTPEHHBIX YU€OHBIM IJIAHOM IO JAHHOM HCIU-
IJIMHE, TP 3TOM YYUTBIBAIOTCA PE3YJBTAThl TEKYLIErOo KOHTPOJS YCIEBAEMOCTH B TCUECHHE Ce-
MmecTpa. OlLeHKa CTENeHH JTOCTHXKEHUs 00ydyarolIMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB 0O0y4eHUs IO
JUCLHUIIIIMHE TIPOBOAUTCS MPENOAaBaTeIeM, BEAYIIUM 3aHATHS 110 AUCLUIUIMHE METOAOM JKCIIEPT-
HOM oueHKH. [1o uroram npomMeKyro4Hou aTTecTaluy M0 AUCLHUIUIMHE BBICTABIAETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0», «yIAOBIETBOPUTEIIBHO» UIH «HEYIOBIECTBOPUTEIBHO.

Ixana oueHuBaHuA Onucanune

BoinonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTecTaluMu, IPEeIyCMOTPEHHBIE
MporpaMMoi TUCIMIUIMHBL. CTYyIEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTeIISIM, [IPUBEICHHBIM B
OtnnuHO TabJIMIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUIMH,
HaBbIKaAMH, IIPUMEHSET UX B CUTYalUAX IMOBBIIICHHOW CIIOKHO-
ctu. IIpm 3TOM MOryTr OBITH JONYIIEHBl HE3HAUYUTENIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpU MEpPeHOoCce 3HAHUU U
YMEHUH Ha HOBBIE, HECTAHIAPTHBIE 3a1a4U.
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Xopoiio

BrinonHeHsl Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JeHTa K TMPOMEKYTOYHOH AaTTecTalluM, IPEIyCMOTPEHHbIE
nporpaMMoil TucuuIuiiibl. CTyI€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEJCHHBIM B
TabIuIax, onepupyeT NpUuoOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMu. B To e BpeMs Ipu OTBETE AOMYCKAeT HECYIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJaul pelIaeT ¢ HEJO0YeTaMH, HE BIIMSIO-
UMY Ha OOLINIA X0 peIIeHHS.

Y 1OBIIETBOPUTENBHO

BrimonHensl Bce 00si3aTe/ibHbIE YCJA0BHS MOATOTOBKH CTY-
AeHTa K NPOMEKYTOYHOWH aTTeCTAllMH, TPEITyCMOTPCHHBIC
nporpaMmoil qucuuiuinHbl. CTYIeHT JAEMOHCTPHUPYET COOTBET-
CTBH€ 3HaHWH, YMEHHUH, HABBIKOB ITOKA3aTEJISIM, IPUBEJACHHBIM B
TaOJIMIIaxX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBbIKaMd. Ho TIOKa3bIBaeT HeryOOKWe 3HAHUS, IPU OTBETE HE
JIOTTyCKaeT IpyObIX OUIMOOK WM IIPOTUBOPEUMi, OJJHAKO B (op-
MYJHPOBAaHUN OTBETA OTCYTCTBYET JIOJDKHAS CBS3b MEXIy aHa-
JM30M, apryMeHTaluell U BBIBOJAMM, B PEIICHUH 33]ad MOTYT
coJiepKathes rpyOble omuOKu. 11 moydeHus NpaBUIIbHOTO OT-
BeTa TpeOyIOTCs YTOUHSIOLINE BOIIPOCHI.

HeynosneTBopUTENbHO

He BbinosnHeHbl 00si3aTe/IbHBbIC YCJOBHSI NOATOTOBKH CTY-
JAEHTAa K IPOMEKYTOYHOH ATTeCTAlMM, IIPEIyCMOTPEHHBIC
nporpammont nucuuiuinHel, UM cryneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEIECHHBIM
B Ta0JIMIaX, TOIYCKAIOTCS 3HAUUTENIbHbIE OIINOKH, TPOSIBISAETCS
OTCYTCTBHE 3HAHUN, YMEHUH, HAaBBIKOB II0 POy IOKa3aTeNei,
CTYJIEHT HMCIBITHIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHUS IIPU ONEPU-
pOBaHUU 3HAHUSAMU U YMEHUAMU.

3. OueHo4YHbIE CPEACTBA

HanmenoBanue
OLIEHOYHOTO CpeI-
CTBa

IIpencrasnenue ome-
HOYHOI'O CPEJCTBA B
dOC

Kpatkas xapakTepucTHKa OIICHOUYHOTO
cpencTaa

KonTponbhas (ca-
MOCTOSITEIbHAs )
paborta

(KP)

CpencTBo NMpoBEpPKH YMEHHMI NPUMEHSTH
MIOJIyYEHHBIE 3HAHUA JUIS PEIICHUS 3a]a4
ONPENIETIEHHOTO THUIA IO TE€ME€ WIH pas-
Jeiy

KoHntposnbssle 3a1a-
HUA
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2 | Pacuerno-rpadu- CpenctBo NMpoBEepKU yMEHHI NpuMeHsATh | Komriekt  3amaHuid
geckas pabora MOJTyYEHHBIC 3HAHUS TI0 3apaHee OIpene- | JJIs BBITOJHEHHS pac-
PIP JICHHOW METOJWKE MJIs PEIIeHUs 3agad | YeTHO-TpauuecKoid
(PTP) WIM 33JlaHdid TI0 MOAYJIO WJIM IUCIH- | paOOThI
TUTHHE B [IEJIOM.
CpenctBo KOHTPOJIS,, OPraHM30BAaHHOE KaK
crienanbHas Oece/a mearornaeckoro pa-
YcTHBIN onpoc co- | O0THUKA ¢ O0y4YaroUIMMCsl Ha TEMBI, CBS- Bompocsr no
3 OecenoBaHue, 3aHHBIC C M3yYaeMOM IUCIIUILUTNHOM, U pac- | TeMam/pasjenaMm JIuc-
(YO) CYMTAHHOE Ha BBIACHEHHE 00beMa 3HAHMH [MIUTAHBI
o0yyYaromerocsi Mo ONpeAETICHHOMY pas3-
Jiely, TeMe, npobiaeme U T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 331aHUH,
4 Tect TTO3BOJISIOIIAS aBTOMAaTH3UPO- BapuanT Tecta
(T) BaTh MPOIEYPYy U3MEPEHUSI YPOBHS 3Ha-
HUN ¥ yMEHUH 00yyaronierocs.
5 | Ox3ameHanuonHble | CpecTBO NPOBEPKU 3HAHUW, YMEHMH, | DK3aMEHAllMOHHbIE
OMIIeTHI HABBIKOB. MOXKET BKJIFOYAaTh KOMILJICKC T€O- | OMIICTHI
B PETHYECKHX BOIPOCOB, 3a1ad4, IMPaKTHIC-
(9B) CKUX 3aJIaHUil.

3.1. Tekymmii KOHTPOJIb

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJILHBIE BOTIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHUST 00YJAIOMMMUCS Pa3/IeTIOB
JTUACHUIUINHEL, ipreM PI'P.

Copneprxanue pacyeTHO-rpadpuuecKux pador.

PacuerHo-rpadpuueckas padora Nel no nuddepenuuanbHoMy ucHUCaeHUI0 QyHKIMA OTHOM
nepeMeHHOo

Kpatkoe cozneprkaHue u 3Tanbl pacueTHO-TpapuuecKoi paboThI:
[Ipenen uncnoBoii MOCIE10BAaTEIbHOCTH, IPEAEN PYHKIIMH.
HccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.

Brruucnenue npou3BOAHBIX QYHKIIUH.

HccnenoBanue pyHKIUHU, TOCTPOCHUE IPaUKOB.

PacueTHo-rpaduyeckasi padora Ne 2 mo pyHKIUAM HECKOJIbKHUX NMepeMeHHbIX.

Kpatkoe conepskanue pacdeTHo-rpaduuecKkoi padoThI:
OYHKINH HECKOJIBKUX NepeMeHHbIX. YacTHbIe pou3BoaHbIe. [Ipon3BoIHbIE OT CIIOKHBIX (DYHK-
1uil. [Tpon3BoiHas 110 HANIPABICHUIO U TPAIUEHT. DKCTPEMyM (DYHKIIMH JBYX ITEPEMEHHBIX.

PacueTHo-rpaduyeckas padora Ne 3 1o HHTErpajJLHOMY HCUHCIEHHIO.

Kpatkoe comepkanue u 3Tarbl pacueTHO-rpaduueckoit paboTsl:
Ilepsviii sman:

Meroab! uHTErpUpoBaHusl. Beuncienrne HeonpeIeIeHHbIX HHTETPaloB.
Bmopoii sman:
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[TpunoxeHus onpeaeneHHbIX HHTErpaioB. VccienoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTEIpa-
JIOB.

KoMmiekT 3aganuit
JJIs1 BBINOJIHEHHS pacueTHO-Tpadpuuyeckux pador (PI'P)
10 IUCIMILIMHE «MaTeMaTH4YeCKUil aHAJIN3»

Teopus npenesoB u 1udpPepeHurpoBanue PyHKUMH OJHOI NepeMeHHOI

1. Haiitu ipenensr:

2 2
- (2-n) —(1+n) i 2B+

e (1+ n)z—(2—n)2' e Yn+5+n
(2n?43)' imn( )
imn -n), —10)3n+L
AL@(ZTTZTI') ' e WA+ lim {nn +110\] '
n o )
lim 2x% +11x +15 lim NG
, .
x>-3 X+3 x>0 sin - 3x
n+l _ En-l sin 3x . ctg7x
lim?2 > lim lim (1-3x)
n+2 n
oo 3 +5 X0 ] _ @ X—>+0
0, x<—-m

2. UccnenoBath Ha HETIPEPHIBHOCTD M BBIOJIHUTB YEPTEK: Y =<SiNX, —7T <X<0

m, x>0

3. Haiitu npou3BoAHYyIO (PYHKIHMH:

2(3¢+4x -x-2)  y=Inarcsin f=e>
y = — .
15V1+ X

(X _3t2+1
y:arcth_ J 3t

V2 | (8
y =sin| _ 4t
R

COS6X 1 .
= P =arctg? ——— +sinlIn 2x
y 3sin(12x+1) y g 1 2%2

y:arctg3ln*°& y:(\/;)

X+2
- X3
sm(x—2y)+_:7x x=e'cost, y=e'cost

4. CocTaBUTh YpaBHEHHs KacaTeJIbHOM M HOpPMalM K JAaHHOM KpHUBOW B TOUKE C abOCUUCCOU X :

y=x2+8/x-32, x,=4.
1
2
5. IlpoBecTH MoIHOE UCCIIEIOBAaHUE U TOCTPOUTH IpauK f (X) =X+ —
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(I’yHKIIHH HECKOJBbKHX NNEPEMECHHBIX

1. HaiiTi 4acTHbIE IPOU3BOIHBIE BTOPOIO MOPAAKA, YOEAUTBCS, UTO ;' =, « 7=
Xy yx

2. Haiitu rpaguent QyHKIUH Z = Brouke M (X,y):z= Y , M (4,6).
f(x,y) 0 0 0 ﬁ 0

3. UccienoBaTh Ha 3KCTpeMyM QYHKIMIO Z = X2 — X+ Y2 + 2V .

HNurerpupoBanue

BoruucauThb HEOIPEACJICHHBIC HHTEI'PAJIbI

dx
PR L J(x+1)e"dx, Jxcos3xdx, Je* cosxdx,
x+18 "
x> —6x+18  X?>+6Xx+5 cos? X

(x-6)(x+2) X2 +3

Bouruucanrs OIIPpEaCJICHHbIC HHTEI'PAJIbI
3

1 e dx

., d 1
j63$in2 X COS Xdx, | , J(x=1)e*dx,
0 0+/1+3x 0 L XNTFINX

; dx f14x dx, ¢ dx ) Tx22+ 2Xdx
Ay o X1

FaN ey M RS i

NS 2 e L dx

[ ————dx, [ A= dx, J")Bsm2 X cosxdx , j )

0 N1+ 0 0 01+ 3x

3
e

1
dx
x —1)e*dx, S —
z[ x-1) '1[ XVT+INX
Heco0cTBeHHbIE HHTETPaAJIbI

1. YKa)KI/ITe, KaKkou u3 HCCO6CTB3HHLIX HUHTCTpaJIOB ABJISICTCS CXOOAIIUMCA
ojo \/xdx, ojox—3dx, }o \/qédx
1 1 1

2. Beraucnurs HUHTErpajl, YCTAHOBUTH €TI0 CXOANMOCTD UJIN PACXOANMOCTD

dx

1+ X2

['e]

3. BBIUKMCIUTE MHTETPAJI, yCTAHOBUTH €0 CXOAMMOCTh WIIHM pacxoauMocTh [ In xdx
1

4. BeryuciauTh HeCOOCTBEHHBIH HHTEerpai TT, YCTaHOBHUTH €TI0 CXOANUMOCTDb WIN
04/ X

pPacxoauMOCThb.

X2 +3y?
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1
dx
5. BBILII/ICJ'II/ITI) HGCO6CTB€HHBII>1 I/IHTCl"paJ'I _2 y }’CTaHOBI/ITB €ro CXoanuMocCTb NI
-1
pacxoIUMOCTb.

KpaTHLIe HHTErpaJibl

1. VI3MeHuTh NOpsI0K MHTETPUPOBAHUS B IBOITHOM HMHTErpasie

2 6-x 1 2-y

a. b[dxzjX f(x, y)dy, b. !dyJ[y f(x, y)dx.

2. Beluncnuthb H(lO— x% — y2)dxdy, D={(x,y)|1<x<2, 0<y<2}.
)

3. Beruncnute
”(12x2 y? +16x3y? )dxdy;
5
D:x=1, y=x% y=—x.
4. Beruuciurh
[[(x? + y)dxdy, D —MHOXKECTBO TOYEK IIIOCKOCTH, OTPAHHYEHHOE JTHHHSAMH

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

5. Haiitu nnomane Gurypsl, orpaHUueHHON JaHHBIMU JIUHUSAMU
y=3/x,y=4eX, y=3,y=4
6. HaiiTu mmomanp GpUrypsl, OrpaHUYEHHON THHUAME Y = X2, Yy = —X + 2

8. Haiitu o0bem Tena, moiay4yeHHOro BpamieHueM Bokpyr ocu OY Qurypsl, orpaHn4eHHON JIUHU-
asm y=x%, y=1, x=0.

9. Haiiti 00beM Terna, MOIy4eHHOro BparieHreM BOKpyT ocu OX (urypel, orpaHHYeHHO# JTHHHU-
SIMUA y=X2, y2 =X.

KonTtpoJbHbie padoThl (MpuMepsbI)

BapuaHTt

1. ITocTpouTts rpaduk: y = 3€0S 2X
2. HaiiTu npenensi:

1) lim 6=+ (G+n),  2)liml-gos2X  3) lim K —xX,-x-2
=(5-n) -(5+n) 0 e -1 2 X —2X +X-2
4) lim @ —x—1 5) [ L XC052x xcosZX\ 6) Ilm(x—\/x—xﬂk})

2 In(x-1) 0\ 1+xcosx ) x>
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—X, X<0

2
3. MccrenoBaTh Ha HENPEPHIBHOCT M BBINOJHUTB epTesk: Y =4 X7, 0<X<2

3, X>2
Bapuaunr
1. Haiftu npousBoanyo VY,:
X
a) y:arctg3ln-“~rL 6) y:(«/;)
X+2
: X - t
B)Sln(X 2y)+ =X r) x=e 'cost, y=e cost

2. Haittu I|m| 1 y7
K

2
3. TIpOBECTH TOMHOE HCCIEOBAHHE 1 IOCTPOHTE IpaduK | (x)=x t—

Bapmanr.

ou

Nel. Beruuciauth IIPOU3BOJHYIO IO HAIIPABJICHUIO —— Y HAUTH MOZYJIb BEKTOpa I'paJueHTa s

0S

X
3
dynkmun U = 2XY + T +Z° Brouke  A(6;9;1) B HanpaBneHuy, COCTABISAIONIEM C OCAMHU KOOP-

3 6 T
coso =", coOsP="", y<—.
7 7 2
Ne2. Uccnenosats Ha sxetpemym pyaxumo Z = XY(1—4x2 —4y) -5,

N3. z=In(y—x*), x=+/sint, y=cost. Haiimu Z—i

JAUHAT YIJIbl

Bapuant
Boiuucanumoe:

16 dX 2
!\/— 2 2. J;(2x+1)-ln xdx .
3x? — sin3 3x 2x -1
3. | e dx. 4. | % s J—mdx
1. BLI‘;IOI:)ICJ'II/ITB WHTETPAJIBL: »
J‘xe‘)‘2 dx . Ii

1 e X-+/InX

N306pa3uth 0061aCTh UHTETPUPOBAHUS U U3MEHUTH MOPSAIOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpane

v 25-x?
[ x l f(x; y)dy.
=4
Brrauciauts Iiomaab (bl/Il"ypBI, OFpaHquHHOﬁ JIMHUSIMHA
y=2-%%, y=x

BapuaHT 3a1aHuii TPEHUPOBOYHOIO TECTA.

25



3agaun
_arcetgdx dy -2 3
X

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

y =3x? +xe*, X,=2,[1x=0,1, [1y -?
4. Haiitn npou3BoHyto Y',

_ arctg7x
a) y:5fsin4X—X3 0) y=X

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

5. Mccnenosars Ha sxctpemyM f(X)=(x- 3)2 (x-=5).

2X

6. HaiiTu mHTEpBaIbl MOHOTOHHOCTH Y = — .

X
3

X
7. Haiiti HanOoJbIlee, HaMMEHbIIEE 3HaYeHne (yHKIHH f (X) = 3_16)( Ha OTpE3ke [_5’1] '

1
8. [Toctpouts KacatenbHyto K rpapuky Gynkiun f (X) =3arccos x* B Touke X = > :

2 4acTh 9. Haiitu npenensi:
2 2
1) lim (3+n),=(2+n),  2)1im 12X 3) lim X +2X-3 4) lim tg5x
N (2 n n) _ (1_ n) x-0@e —1 x>-3 X +B5X +6x x_,ﬂz tg3x
3 yacTh

0, x<-m

10. HccnenoBaTh Ha HEMIPEPBIBHOCT M BBIIOIHUTB YePTeXk: Yy =<sinX, —T <X<0.

m, x>0

3
X

X -4

11. TIpoBecTH NOJTHOE MCCIEOBAHAE H TOCTPOUTH rpaduk f (X) =

Kpurepun onenku:

- OLICHKA «3aYTEHO» BBICTABIIETCS CTYAECHTY, €CJIM OH PETYJIIPHO B TEYEHHE CEMECTPA MIPEICTABIISII
PEICHHMA 3aaa4, BBIIIOJTHHWII ITOJIHOCTHIO BCC 3aJIaHUA U UX 3alllUTUII, OTBCTUB Ha BOIIPOCHI IMpeTrioaa-
BaTelIs;

- OLICHKA «HE 3a4TCHO» BBICTABJIAETCS CTYIECHTY, €CIM OH HEPETYJSIPHO B TEUEHUE CeMecTpa Ipe-
CTaBJISUT PELICHUs 3a/1a4, BHIOIHMII 3a/IlaHUs HE MOJHOCTBIO WIIM BOOOIIE HE MPEACTABISIT pabOThI
Ha IPOBCPKY, JOMYCKACT CYIICCTBCHHLIC HETOUYHOCTH B OTBE€TAaX Ha BOIIPOCHI IPCTIOAABATCIIA.

J151g ipoBeIeHus TEKYILIEro KOHTPOJIS 3HAaHUI CTYACHTOB B JUCTAaHIIMOHHOM (hopmare B pas-
paboTaHHBIX Kadenpoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS MPOMEXyTOuHbIe (MPOOHBIE) Te-
CTBI.

3.2. Ilpome:xxyTOYHAs aTTECTALMSA

[TpomexyTouHas aTTecTauus - (3K3aMeH) MPOBOJIUTCS 110 OUjieTaM B yCTHOM (popme.
Bpewmst U1 moAroTOBKM OTBETA HA BOMPOCH! HE Oosiee 45 MUH.

bunert BxirovyaeT TeopeTHUECKU BOIPOC U 3a7a4u.

KommiiekThl 5K3aMeHalMOHHBIX OMJIETOB XpaHATcs Ha Kadeape «MaTeMaTHKay.
TunoBble BApUAHTHI OMJIETOB MPUJIATAIOTCH.
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30.
31.
32.

KoMmuiekT Bonpocos

no gucuumiimae «MareMaTHYecKNA aHAJIN3)

JuddepeHunanbHoe HcuncaeHue GyHKIMIA 0HOM NepeMeHHOH

IToHsATHE IEpeMeHHOMN BEIMYUHBI U 00JIACTH €€ U3MEHEHHUSL.

NoHATHE (YHKIIMOHATBHON 3aBUCUMOCTH, Kilaccuukanus QpyHKIHHI.

OnpeneneHne U THIIBI YUCIOBOM MTOCIEN0BATEIbHOCTH.

[Ipenen uncnoBoii mociae10BaTEeIbHOCTH. ApU(pMETUYECKHE OTIepalliy HaJl ITOCIIEA0BATEIBHO-
CTSMH.

VYcnoBus cyliecTBOBaHUS KOHEUHOT'O IIPEJIENa YNCI0BOM ITOCIe0BaTeIbHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

Bropoii 3amedarenbHbIN Ipeael.

IIpenen ¢pyuxuuu. Onpenenenus. ['eomerpuueckas HHTepIpeTalys MOHATUSA Ipeaesia (yHKIHH.
CBoiicTBa npeesoB.

beckoneuno maiblie, 6ecCKOHEUHO OOJNbIINE (DYHKITHH.

IIepBbIil 3aMeUaTENbHBINA IIPEIEI.

beckoHeuHO Malible BeTMYMHbBI. DKBUBAJIEHTHbIE OECKOHEYHO Majible M UX UCIOJIb30BAHUE NPU
BBIUHCIICHUHU TNpesiesioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTh (PyHKIMM B TOUKE U HAa IpoMexyTke. OqHocTopoHHHE npeaensl. Kiaccuduxa-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa QyHKIIMIA, HEMPEPHIBHBIX Ha OTpe3ke (TeopeMsl Beitepiurpacca, bonbsiiano — Komm).
[TpousBonnas. ['eomerpuueckuii u puzndeckuii CMBICI Tpon3BoIHON. KacarenbHas 1 HOpMab
K TUIOCKOW KPUBOM.

Tabnuia mporu3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

CBs3b MEX]ly CYLLIECTBOBAaHUEM MTPOU3BOAHON (DYHKIIMM B TOUKE U HEMPEPHIBHOCTHIO (PYHKIMH
B TOM 7K€ TOYKE.

ITpon3BoiHas CyMMBI, IPOU3BEICHHSI, YaCTHOT0. [Ipon3BoIHAs CII0KHOM M 00paTHON (QyHKIMIA.
[Ipon3BoiHas mapaMeTpUYeCcKu 3a1aHHON (PYHKIUH.

ITpouzBosaHas pyHKIMH, 331aHHON HESBHO.

JuddepennnpoBanme ClI0XKHON MOKa3aTeIbHON (DYHKIMH.

Huddepenunpyemocts. Auddepenunan. I'eomerpudeckuit cMbica quddepenipaia.
[IpousBonHbie U tudhepeHIranbl BHICIINUX MOPSIKOB.

OcHoBHbIE TeopeMbl AudPepeHnnanbHoro ucurciaenus (teopema depma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuio Jlonurans.

Mtuorounesn Teitnopa u ero cBoiictBa. @opmyina Teitnopa. OcraTounslii wien popmyisl Telmopa
B (¢opme Jlarpanxa u Ileano.

AcuMnToThl rpaduka GyHKINH.

OkctpemyM. Heobxoammoe ycioBue sSKCTpeMyMma.

JlocTaTOuHBIE YCIOBHS SKCTPEMYMA.

JloctaTouHoe ycioBHe Bo3pacTaHus (yObIBaHMs) (QYHKIIMH.

HauOonbiiee 1 HauMeHblIee 3HaUeHUS (PYHKIIMHM Ha OTPE3KeE.

BrinykiiocTs, BOTHYTOCTh, TOUKA neperuda. JlocraTouHoe ycioBue BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoaumoe ycnoBue Touku neperuda. Jfocratounoe ycinosue neperuoa.

OO61mas cxema NoCTpOeHUs U ucciaenoBaHus rpaduka GyHKINU.

q)yHK].[I/IH HECKOJBbKHUX IEPEMECHHDLIX

1. OmpeneneHue u reoMeTpUYECKU CMbICH (QYHKIIUH JIBYX NTEPEMEHHbIX.
2. Jluauu ypoBHS (PYHKIIUH JBYX ITEPEMEHHBIX.
3. YacTtHble Ipon3BOAHbBIE QYHKIINN HECKOJIBKHUX IEPEMEHHBIX, UX T€OMETPUYECKUIA CMBICIT
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DyYHKIIMU HECKOJIBKUX IEPEMEHHBIX, MOHATHE MOoHOTo Auddepenmmana.

JuddeperunrpoBanue CI0KHBIX (YHKINI HECKOIBKUX TIEPEMEHHBIX.

6. Ilpon3BoaHBIE BEICHIMX MOPSIKOB (DYHKIIMH HECKOJIBKUX ITepeMEHHBIX. CMeIIaHHbIe TPOU3BO/I-
Hele. Teopema IlIBapua.

7. IlpousBoaHas (hyHKIMHN HECKOJIBKUX IIEPEMEHHBIX 110 HAITPABICHHUIO.

8. IIpom3BojaHas MO HANPABJICHUIO U TPATUEHT CKAJISIPHOTO IMOJISL.

9. DkcrpeMyM (QYHKIUH HECKOIBKHX NEPEMEHHBIX.

10. Heo6xoauMoe 1 JOCTAaTOYHOE YCIOBUS SKCTpeMyMa (DYHKITMH JBYX MMEPEMEHHBIX.

o

I/IHTerpa.m,Hoe HCYUCTICHUC

[TepBooOpazHas, HeonpeIeleHHbIN HHTerpai. Tabauia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHOM ¥ UHTETPUPOBAHUE 10 YACTSAM B HEOIIPEIEICHHOM HHTErpalle.

HuTerpupoBanue ¢ TOMOIMIbIO MOJABEACHUS MTO1 3HAK quddepeHuana.

WHuTerpupoBaHue palMoHaIbHBIX IPOOEH.

HNHTerpupoBaHue 1o 4acTsAM U 3aMeHa IEPEMEHHOM B ONPEICIICHHOM HUHTErpase.

HuTerpupoBanre TPUTOHOMETPHYSCKUX (PYHKIIHIA, OCHOBHBIC TIPHUEMBI.

HuTerpupoBanue UppaioHaIbHBIX (YyHKIIUH.

YHuBepcaiibHasi TPUTOHOMETPUYECKAsI IOJICTAHOBKA.

Omnpenenennblii UHTErpai u ero cpoiicrea. @opmyna HetoTona — JleiiOHua.

10 [TpunoxeHus onpeaeseHHOr0 HHTErpalia K peeHHI0 TeOMETPUIECKUX U (PU3NIECKUX 3a7ad.

11. Beluncnenue miomaaei ¢ moMOIIbIO OMPEIETICHHOTO HHTErpaa.

12. BeryucnieHue IIomaan U JUTMHBI KPUBOH, 3aJaHHOW ypaBHEHUSIMU B ITapaMeTprUIecKoi popme.

13. Boruncnenue miomaan KpUBOIMHEHHOTO CEKTOPA B MOJIAPHBIX KOOPAUHATAX.

14. Boiuncnenue miomaeil B NpsSMOYroJbHBIX U MOJSIPHBIX KOOPAMHATAX C IIOMOIIBIO ONPE/IEIICH-
HOTO UHTErpa’a.

15. Beruncnenue JJIMHBI AYTH C IIOMOIIIBIO OMPEIETICHHOTO HHTETpaa.

16. Boruncnenue JUIMHBI 1yTU KPUBOIA, 3aTaHHON MTapaMEeTPUIECKU.

17. Beruucnenue o0beMa Tesna BpallleHUs ¢ TOMOIIBIO ONPEISIICHHOTO0 MHTErpaa.

18. Brruncnenue miomaan MoBepXHOCTH Tela BPAIEHHSL.

19. HecoGcTBEeHHBIE HHTETPAITBI TIEPBOTO U BTOPOTO TUTA. [IOHATHS CXOAMMOCTH M PACXOJUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

20. HecoOCcTBEHHBIE MHTETPANIBI OT Pa3phIBHBIX (DYHKIIHH.

CoNoOA~WNE

TunoBble BapuaHTHI ONJIETOB
110 AU CHUIITIMHE «MaTeMaTH4YeCKHUH aHAJIU3)

MUHUCTEPCTBO OBPA3BOBAHUS U1 HAYKU POCCUICKOM ®EJEPALIMN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJIBHOE
VYPEXJIEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHUM NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMM NOJHUTEX)

@dakynbTeT 6a30BBIX KOMITETEHIINH, Kadenpa «Matematuka»

Hucunmmaa  «MaTeMaTu4ecKUil aHaIu3».

13.03.02 DnexTposHepreTrka u anekTporexHuka. [lpopuns TpancnopTHas 31eKTpOHUKA U
IIporpaMMupyeMasi CEHCOpHUKa.

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIV BUJIET
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[TepBooOpasHas, HeonpeneIeHHbIH HHTETpal. Tablnila OCHOBHBIX HHTETPAJIOB.
dx

Y5-X +4/5-x
3. Haiiti rpaguent pyukiun  Z = Y./Xy B Touke Mo(1,4).
4. VYKakKuTe, KAKON U3 HECOOCTBEHHBIX HHTETPAJIOB SBISETCS CXOMAIUMCS

I \/;dx, I x~3dx, J'\/xT’dx.
1 1 1

BoruncnuTh HeonpeeieHHbI HHTerpal I

5. HaiiguTe 3KcTpeMyMBI ¥ TOYKH nepernda pynkuuu Y = (X —1)e™,

YTBepxkaeHo Ha 3acenanuu kadeapbl maremaTuku « 03» 05 2023 r., mpotoxos Ne 10

3aB. xadeapoi B.B. T'aneBko / /

MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA3OBAHNS POCCUNCKON ®EJEPALIUU
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJIbHOE
YUPEXXJIEHHME BBICILIETO OBPABOBAHUS
«MOCKOBCKHWH MOJUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHUI TOJUTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaTemaTuka

Juciumnnraa  «MaTeMaTHYeCKUM aHAIU3Y.

O6pazoBarenbHast nporpamma 13.03.02 DnexTposHepreTuka u nekTpoTexuuka. [Ipoduns
TpancnopTHas 3IEKTPOHUKA U IIPOrpaMMHUpyeMasi CECHCOPHUKA.

Kypc 1, cemectp 2

DK3aMeHANNOHHBIN Omier Ne 1

1. HecoOcTBeHHbIE HHTETPANIBI MEPBOTO M BTOPOTO THMA. [IOHATHSA CXOAMMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2t2

2. Haiitu npon3BOIHYIO QYHKINH, 3aJAHHOH MMApaMETPUIECKH X = s y=—1Ho.
+t 1+t

3. I/ICCJ'ICI[OBaTI) Ha 5KCTPpEMYM q)YHKI_[I/IIO = X2 —X+ y2 + 2y .
n.6

4. BpIUMCINUTD ONpeAeIEHHbIN HHTErpal I3Sin 2 xcos xdx..
0

5. Haiiti 00beM Telna, MoJy4YeHHOro BpamieHneM Bokpyr ocu OX ¢Gurypsl, orpaHHueHHOM JIMHH-
asm y=Xx, y=1 x=0.

YTBepxkaeHo Ha 3acenanuu kadenpsl matematuku « 03» 05 2023 r., mpotokon Ne 10

3aB. kadenpoit B.B. T'asieBko / /

J1y1g mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTY/IEHTOB B JUCTAHIIMOHHOM popmare
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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