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1.  Ileam, 3a1a4M ¥ IVIAHUPYeMble Pe3yJbTAThI 00y4eHHUsI 110

AUCHUIIIMHE
K OCHOBHBIM yensiv OCBOCHMS AMCHUIUIMHBI «MaTeMaTH4eCKUi aHaJIu3)» CIEIyeT OTHe-
CTH:
- BOCIIUTaHHUE y CTYI€HTOB 00IlEel MaTEMaTUYECKOMN KYyIbTYpBI;
- IpUOOpeTEeHNE CTYICHTAaMH IIMPOKOTO Kpyra MaTeMaTH4YeCKUX 3HAHUI, yMEHUN 1 HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYAECHTOB K WMHAYKTUBHOMY U JEAYKTUBHOMY MBbIIUICHHIO
Hapsay ¢ pa3sBUTHEM MATEMAaTU4E€CKOW UHTYULUY;

- YMEHHUE CTYJEHTAaMH Pa3BUBATh HABBIKM CAMOCTOSITEIbHOIO U3y4eHHs y4eOHO! U Hay4-
HOU JINTEepaTyphbl, COAEPKALECH MATEMATUUECKUE CBEICHUS U PE3YJILTATHI;

- IOJTOTOBKY CTYJICHTOB K JIESIT€JIbHOCTH B COOTBETCTBUHU C KBATM(PHUKALIMOHHOM XapaKTe-
PHUCTUKOI OakaaBpa 1o HalpaBJICHHUIO, B TOM YHciie (POPMUPOBAHUE YMEHUHN HCIIOIB30BATH OCBO-
€HHbIE MaTEMAaTUYECKUE METO/IbI B TPO(ECCUOHAIBHON eI TeIbHOCTH.

- TIOJITOTOBKY BBICOKOKBAJU(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBHAX IH(-
POBOil TypOYJIIEHTHOCTH U BBICOKUX TE€XHOJIOTUYECKUX PUCKOB COBPEMEHHOM LM(POBOI 3KOHO-
MUKH.

K oCHOBHBIM 3a0auam 0CBOEHUS AUCUUIUIMHBI «MaTeMaTUYeCKUI aHaTIN3)» CIIeAyeT OTHe-
CTH:

- OCBOEGHHE CTYJCHTaMHU OCHOBHBIX MOHSATHHA, METOJI0B, (hopMupyromux o011y MaTeMa-
TUYECKYIO ITOATOTOBKY, HEOOXOAUMYIO JJIsl YCIIEIIHOTO PEeIIeHUs IPUKIAIHBIX 33/1a4;

- (hopMHUpOBaHUE Y CTYAECHTA TpeOyeMOro Habopa KOMIETEHIUH, COOTBETCTBYIOIIUX €ro
HaIpaBJICHUIO TIOATOTOBKU M 00ECIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OO0yuenue o qucuuuinHe «MaTteMaTHUeCKUi aHaIu3» HarpasiieHo Ha popMupoBaHue y oOyda-
ommxes craeayomux komnereHuuid B coorerctBun ¢ @I'OC 13.03.02 DnekrposnepreTrka n
3NIEKTPOTEXHUKA (YpOBeHb OakalaBpuaTa), yTBEp:KJICHHBIM IpUKa3oM MuHucTepcTBa 00pazoBa-
Hus u Hayku Poccutickoit @eneparuu ot 28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

Koa u HanMeHOBaHue KOMIIETeHIIMI

NaaukaTopbl 10CTHKEHUSI KOMIIe-
TEHIUH

OIIK - 3. CrtocobeH MpUMEHSITh COOTBETCTBY-
IOIIMH (PU3MKO - MaTeMaTHYECKUil anmapar,
METO/IbI aHAJIN3a H MOJICITUPOBAHHSI, TEOPETH-
YECKOT0 U HKCIIEPUMEHTAIBHOTO HCCIIEI0BA-
HUS TIPH pelIeHHH TPOPEeCCHOHATBHBIX 3324

HOIIK-3.1. Mcnionb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIIINH, METOIbI
anredpbl 1 MaTEMATHYECKOI0 aHAIINU3a, TUQ-
(hepeHInanTbHOT0 U UHTETPAIbHOTO UCUHUCIIe-
HUSI, YUCJICHHBIX METO/I0B; (PU3HUYECKHUE SIBIIC-
HUS ¥ 3aKOHBI MEXaHUKH, TEPMOANHAMHUKH,
AJIEKTPUYECTBA MarHETH3Ma, ONITHKH.
NOIIK-3.2. BeimonHseT aHaau3 1 MOJICIHPO-
BaHWE, TCOPETHUYCCKUE U IKCIICPUMEHTAITb-
HBIE UCCIICIOBAHMSI IIPH PEIIeHUH podeccH-
OHAJTLHBIX 33134 C UCTIOIh30BaHUEM (PH3HKO-
MaTeMaTHYeCKOro anrmapara.

HOIIK-3.3. [IpuMeHsieT METOIbI BBISIBIICHUS
MpOoOJIeEM B AJIEKTPOIHEPTETUUECKOM OTpaciu
C UCTIOJIb30BaHNEM HABBIKOB aHATUTHYECKOTO
Y DKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHMS OC-
HOBHBIX (PU3WUYECKUX 3aKOHOB U TEXHOJIOTH-
YECKHUX MPOIIECCOB.




2.

MecTo TUCHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOIi MPOrpaMMbl

JucnuriuHa OTHOCUTCS K 00s13aTesibHON yacT 6710ka b1: Moayns «MaremaTudeckue u ecte-
CTBEHHO-HAYUYHbIE TUCIUTUIMHBDY.
Hucnurnmuna 6a3upyercs Ha CIeAyIomel, TPOMIeHHON JUCIIUILINHE:

- TMHEeWHas anredpa.

JuctummHa «MarteMaTHYeCKHI aHAJIM3) JJOTUHYECKHU CBsI3aHa C TOCISAYIOIIMMHE JUCIUTUTHHAMME:
B o6sazamenvron yvacmu:

MaTeMaTUYECKUH aHaun3;

dusuka;

TEOPETHYECKHE OCHOBBI 3JIEKTPOTEXHHUKH;

TEOpeTUYeCKast MEXaHHKa;

JNIEKTPOHHKA,;

9KOHOMHKA U YHIPABJICHUC B OHCPI'CTHUKC.

B yacmu, OI’I’ZHOC}luxlelZC}Z K 971EKMUBHbIM OMC‘L;MI’UZMHCLM.'

MAaTCMAaTUYCCKHUE METOAbI MOACITIUPOBAHUA U aHAJIN3a JJICKTPUIYCCKUX U SJICKTPOHHBIX
CHCTEM.

3. CTpyKTypa U coepkaHue JUCHUIIMHBI

OO61mas TpyA10eMKOCTh IUCHUIUTMHBI COCTAaBIISIET 4 3aueTHbIe eANHUIIBI -144 yaca.

3.1. Buabl yueOHOI padoThI H TPYA0EMKOCTh

3.1.1 Ounas ¢opma o0yueHus

. KoimnyecTBo
n/n Buja yueOHoii padoThI 4ACOB Cemectp 2
AyIMTOpHBIE 3aHATHSA 72 72
B tom uucie:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTHUECKHUE 3aHATHS 54 o4
2.
JlaGopaTopHble 3aHATHUs - -
CamocrosiTejibHast padoTa 72 72
IIpomeskyTOoUHAs aTTECTALIMSA
JK3aMEH D D
Hroro 144 144
3.1.2 3aounas gopma o0yueHust
" KonnuectBo
n/n Buja yueOHoii padoThI 4ACOR Cemectp 2




AyIUTOpHBIE 3aHATHSA 20 20

B ToMm umucne:

Jlexunu 8 8

CemuHapcKue/MPaKTUIECKUE 3aHATHUS 12 12

JlaGopaTopHble 3aHATHUS - -

CamocrosiTeibHas paboTa 124 124

HpOMe)KyTO‘lHaH aTrecranmusa

3K3aMEH D C)

Hroro 144 144

3.2. TemaTHuyeCKUH MJIaH N3yYCHUSA TUCHUIITUHBI

TemaTuueckue MIaHbl U3y4EeHUS TUCIUILIMHBI 10 OYHOW M 3209HOM (hopMaM 00yUdeHHs pa3me-
IIEHbI B IpUJIokKeHuH 1 k pabouell mporpamme.

3.3. Conep:xaHue pa3ie0B I CUUIIHHBI

BBenenne

[Ipeamer, 3agaun u coaepkanue TUCHUTIINHBL. OCHOBHBIE 3TAIbl PA3BUTHSI TUCIUILIAHBI.
CtpyKTypa Kypca, €ro MeCcTO U poJib B MOJrOTOBKE OakayiaBpa, CBA3b C APYTUMH JUCHIUATIIHHAMH.

Paznea 1. lnddepenunanbHoe ucuncienne GyHKIUN 0JHON NepeMeHHOM

Tema 1. UucnoBas nocnenoBaresbHOCTh. [Ipeaen yncmoBoi mociaeaoBaTeIbHOCTH H €r0
coiictBa. @ynkuus. [loctpoenne rpaduxos ¢pynkuuid. [lpenen pynkiun. OCHOBHBIE TEOPEMBI O
npenenax gyHkuuu. [lepBbiif u BTopoii 3ameuaTenbHble peneibl. CpaBHeHNnE 0ECKOHEUHO MajlbIX
1 0ECKOHEYHO OOJIBLINX BETUYMH. DKBUBAICHTHbIE OECKOHEYHO MaJIble BEIMUMHBI.

Tema 2. HenpepsIBHOCTH (DYHKIIMI B TOUKE U Ha MPOMEKyTKe, TOUKH pa3pbiBa GpyHKINH,
uX Kjaccupukanus. ACUMNOTOTH rpaduka QyHKIMH, UX KIACCUPUKALHSL.

Tema 3. [IpousBonnas pyHkuuu. I'eomerpuueckuii M GU3NUECKUN CMBICI TPOU3BOTHOM.
[TpaBuna quddepenpoanus U GopMysIbl BBIUUCIEHUS IPOU3BOIHBIX. TabauIIa MPOU3BOAHBIX
OCHOBHBIX 3JI€eMEHTapHbIX (YHKIUI. Beluucienrue nmpous3BoaHBIX (QYHKIUH, 3aJaHHBIX pa3iny-
HBIM 00pazoMm.

Huddepenunan. [IponsBoausie u quddepeHnmansl BeICIUX nopsaakoB. [IpubnnxeHHbie
BBIUMCIICHHSI C TTOMOIIBIO TU(PEpEHIINATOB.

Tema 4. IIpaBuno Jlonuransa. ®opmyna Telinopa. PackpsiTue HeonpeneaeHHOCTER pas-
JUYHOTO TUTA. Pa3ioxeHne OCHOBHBIX dJIeMeHTapHBIX (GyHKIHA 1o ¢popmyre Teiimopa. [Tpubmnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOIIbIO (opmyssl Teitnopa.

Tema S. OcHoBHBIE TeopeMbl TUDPEPEHITNATHPHOTO HCUUCTeHNA. MOHOTOHHOCTh (DYHK-
UM, 3KcTpeMyMbl Heo0XoauMble U 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAIBHOTO dKCTpe-
myma. MccnenoBanue BbITYKIOCTH rpaduka ¢pyHkiuu. Touku nepernda rpaguka ¢GyHKINH.

O6mas cxema uccienoBaHus GYHKIMHU U MOCTpoeHus ee rpaduka. ColicTBa QyHKIUH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUs1 QYHKIIUU Ha OTPE3Ke.

Pazgen 2. nddepenunaibHoe ucunciaeHue PyHKIMA HECKOJIbKUX NMepeMeHHbIX



Tema 1. ®yHKIIMN HECKOJIBKHMX NEPEMEHHBIX. JIMHUU M MOBEPXHOCTH YpOBHs. YacTHbIe
npousBoaHbie. [TomHbi quddepennuan. I[IponsBogHbIe CIOXKHONW (PYHKIIMN HECKOJIBKHUX Iepe-
MEHHBIX. YacTHBIE IPOU3BOHBIC U JU(depeHIranbl BrICIINX nopsaakos. Teopema IlIBapia.

Tema 2. [IpousBoanas o HanpasieHuto. ['paauent. KacarenbHas k kpuoi. KacarenpHas
IUIOCKOCTh M HOpMaJlb K moBepxHocTH. Popmyna Teitnopa. DkcTpeMyM (YHKIIMHM HECKOIBKUX
nepeMeHHbIX. Heo0Xoqumble 1 10CTaTOUHbIE YCIOBUS SKCTPEMYyMa.

Pasznen 3. HHTel"paJ’[LHoe HCYUC/ICHUC

Tema 1. [lepBooOpa3znas. Teopema cymiecTBOBaHUSI HEONpPEAEICHHOr0 MHTErpaia. He-
OTIpeNIeICHHBId MHTETPall U €ro CBOMCTBA. TabiiMila WHTETpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX
GbyHkuui. MeToq HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeTobI HUHTETPUPOBAHUS C TOMOIIBIO 3aMEHBI TIEPEMEHHOM, TTOIBEICHUEM 1101 3HaK Auddepen-
nuana. Merog MHTErpUpOBaHUS 110 YaCTSIM.

WHuTerpupoBaHue palioOHaIbHBIX Jp00ei, UHTErPUPOBAHUE HEKOTOPHIX BUJI0OB UPPALMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3agauu, npuBOASILIKE K NOHITHUIO OIIPENIETICHHOr0 HHTerpana. OnpeaeneHHbli
UHTErpal, €ro CBOMCTBA. Y CJI0BUS MUHTETPUPYEMOCTHU. MIHTErpas ¢ mepeMeHHbIM IIPEIEIOM UHTE-
rpupoBanus. Dopmyna Herotona — JleiiOHuIa. 3aMeHa mepeMeHHOM B OTIpeIelICHHOM HHTErpaie.

[Ipunoxenus onpeeneHHOro HHTErpaia B TeOMETPUM U MEXaHUKE (BBIYMCIICHHE TUIONIA-
Jiei TUIOCKUX (DUTYp, AITHMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOGcTBeHHBIE HHTETPAJIbI IEPBOTO M BTOPOTO poJia (110 6ECKOHEYHOMY IIPOMe-
KYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAAIME K KPaTHBIM MHTErpanam. /[BOMHON U TPOMHON UHTETPAJIBL,
UX CBOMCTBA. IIpaBuia BIYMCIEHUS ABOMHBIX UHTETPAJIOB.

3.4. TemaTnka NpakKTHYECKUX 3aHATHIH MO JUCUMUIIHHE
«MaremMaTHYeCKUl aHAJIU3»

3.4.1. Ounas popma o0yuenus

Ne Tema 3angaTus

1 Paznes 1. DineMeHTHI MATEMaTHYeCKOI0 AHAIU3A.

Yucnoast nmocnenoBareabHOCTh. [Ipeaen 4ncinoBoil MocienoBaTeaIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. dynukuus. [Ipegen Gpynkiuu. Teopems! o npene-
nax ¢ynkuuu. [TepBblit 1 BTopoii 3aMedaTesIbHbIE Peaebl.

2 CpaBHeHHe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOMIBIINX BEJIMYMH. DKBHUBAJIEHTHbBIE Oec-
KOHEUHO MaJIble BEJTMYUHBI.

3 PackpeiTre HeonpeaeneHHOCTEN Pa3InYHOro TUIA

4 HenpepbiBHOCTh QYHKITUIT B TOUKE M HA TPOMEXyTKe. OHOCTOPOHHME Tpeaesbl. Touku
paspsiBa hyHKuuu. [lpumeps! penieHus 3aaad

5 [TpouzBonnas ¢pynkuuu. [Ipasuna nuddepenipoanus 1 GOpPMYIIbl BBIUUCIEHUS MPO-
n3BoaHbIX. Texnuka nuddepennupoBanus

6 HuddepenunpoBanre o0paTHBIX GYHKIMHA, (PYHKIUH, 3a1laHHBIX HESIBHO, TapaMeTpHye-
CKH, JlorapupmMuueckoe audpepeHpoBaHue

7 Huddepennman. 'eomerpuaeckuit cmpica quddepennuana. [IponsBoanasie u quddepen-
I[MAJIb] BBICIIKX MOPsAKOB. [IpnOarkeHHbIE BEIUMCIIEHUS C TOMOIIBIO U} depeHImanos.
8 [IpaBuno Jlonutans. ®opmyna Teitsiopa. PackpbiTie HEONpEAEIEHHOCTEW Pa3InyHOIO
tuna. Pa3nokeHus OCHOBHBIX 3JIEMEHTapHbIX GYHKIMHU o popmyne MakiiopeHa.

9 [TpubnuxeHHbIe BEIYUCIEHHS ¢ TTOMOIIbI0 popmyisl Teiinopa.

10 | [TonHOE MccaenoBanue GyHKIUN U TOCTpoeHue TrpadukoB. [Tpumepsr




11 | [TomHoe uccienoBanue GyHKIHN U TocTpoeHue rpaduxoB. [Ipumeps! (IpoonKeHNE)
CamocrositenpHas padora Nel Ha ceMuHape 1o GyHKITUSAM OJHOW MTEpEMEHHON

12 | Pa3nen 2. @®yHKIUM HeCKOJIbKHX NepeMeHHbIX. JIMHUN 1 TOBEPXHOCTH YpoBHs. Yact-
HBIE IPOM3BOIHBIC M TU(PepeHIIral MepBOro NOPsIKa.

13 | Ionuei nuddepenman. IIpousBoansie ciaoxHo (GyHkiuu. [Ipon3BoaHas ¢GyHKIUH,
3aJlaHHOM HesBHO. YacTHBIE MPOU3BOAHBIC U MU (HEpPeHIINABI BBICITUX TOPSAKOB. Teo-
pema [IBapiia.

14 | IIpousBoaHas 1o HampasieHuto. [ paauenT.

15 | DkerpemyM QyHKIMK HECKOIbKUX MepeMeHHbIX. Heo0Xoaumblie U 10CTaTOUHbIE YCIOBUS
IKCTpEMYyMa.

16 | CamocTosiTenbHast padoTa Ne 2 Ha ceMuHape MO0 GYHKIUSIM HeCKOJIbKHX MepeMeH-
HBIX

17 | Pa3zmen 3. UHTerpasibHOE HCUMCIEHHE
[TepBooOpasnas. HeonpeneneHHsplil UHTETpall U €ro CBOMCTBA. METO T HEMOCPEICTBEH-
HOTO MHTETPUPOBAHHSI.

18 | MHTerpupoBaHue ¢ MOMOIIbIO 3aMEHBI IEPEMEHHOH, IMOIBEICHUEM 10/ 3HAK TU(QepeH-
nuana. MeToJ MHTErpupoBaHUs MO YaCTAM

19 | MHTerpupoBaHue pallMOHAIBHBIX APOOCH, HHTEIPUPOBAHNE HEKOTOPBIX BUIOB HPPAIIUO-
HAJIBHBIX (PYHKIUH

20 | UnTerpupoBaHue TPUTOHOMETPUIECKUX (DYHKIIUIA.

21 | Beruucienue onpeie’eHHbIX HHTErpasioB 1o Gpopmyine Herorona-JleliOnuna. 3ameHa me-
pPEMEHHOW ¥ MHTETPUPOBAHUE IO YACTSM B ONPEACICHHOM HHTErpale.

22 | IlpunoxeHus OMpeeIIEHHOTO HHTETPpalla B TEOMETPUHN U MEXaHUKE (BBIYUCIICHHE IUIOMIA-
neil mnockux Guryp, JIHHBI KPUBOH).

23 | IlpunosxeHus ONpeeICHHOT0 HHTETpaJia B TECOMETPUH U MEXaHUKE (BBIUMCIICHHE 00be-
MOB, IUIOHIAJ€ MOBEPXHOCTH).

24 | HecoOCTBEHHBIC HHTETPAIIBI IEPBOTO U BTOPOTO POJIA, X BBIUUCIICHUE.

25 | 3amauu, MpUBOSIIKE K KPATHBIM HHTErpajiaM. BbIunciieHUe ABOWHBIX HHTETPAIIOB CBE-
JIEHUEM K TMOBTOPHBIM. 3aJa4¥l HAa U3MEHEHHUE MOPsIKa HHTETPUPOBAHUS B JBOMHOM WH-
Terpaie

26 | I'eomerpudeckue U GU3NICCKUE MPUIIOKCHHS KPATHBIX HHTETPAIOB, IIPUMEPHI BBIYHCIIC-
HUSL.

27 | KoHTpoNbHOE TeCTUPOBAHUE MO KYpCY.

3.4.2. Ounas popma 00yuenus
4. Neo Tema 3anaTust
n/m
1 Pa3zgen 1. DiieMeHTHI MATEMATHYECKOI0 AHAJIN3A.
3aauy Ha BBIUMCIICHHUE MTPEIETIOB YHCIOBBIX MOCIEI0BATEIbHOCTEH U (DYHKITHIA.

2 Pemenue 3amay Ha TeXHUKY MU GEpeHITUPOBAHUS U IPUMEHEHUE TTOHSATHS TTPOU3-
BOJIHOM K MCCIIEJIOBAaHUIO (PYHKIIMI U TOCTPOCHUIO IrpadukoB PyHKIIUH.

3 Paznen 2. ®yHKIIMU HECKOJIBKHUX MepPeMeHHBIX. 3a/1a4H Ha BBIYMCIICHHE YaCTHBIX
MIPOU3BOIHBIX, IPOU3BOIHOM 110 HAMPABIIEHUIO, TPAJIMEHTA U HA UCCIIEIOBAHHE IKC-
TpEeMyMOB ()YHKITUN HECKOJBKUX IMEPEMEHHBIX.

4 Pa3nen 3. UnterpanbHoe ucunciaenne. MeToibl BEIYUCIECHUS HEONIPEACICHHBIX
WHTETPAJIOB OT PA3IMYHBIX (DYHKITHIA.

5 Brruncnenue onpeeneHHbIX 1 HECOOCTBEHHBIX HHTETPAJIOB.

6 Briuncnenue KpaTHbIX UHTETPAJIOB.




4, Y4eOHO-MeTOAM4YEeCKOe M HHPOPMAITMOHHOE o0ecIieYeHne

4.1. HopmatuBuble 1oKyMeHTbI H OCTb1

OI'OC 13.03.02. DnekTpodHEpreTrKa U AIEKTPOTEXHUKA (YpOBEHb OakalaBpuara), yTBEp-
XKIEH IpuKa3zoM MuHucrepctBa oOpa3oBaHuss M Hayku Poccuiickoii ®enepanuu oT
28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

AxanemMuyeckuii yaeOHbIN 1aH 1o HarpasieHuo noarotosku: 13.03.02 DnextposnepreTrka
u anektporexHuka. [Ipoduns: DnekTpoobopydoBaHHE U TMPOMBIIUICHHAS AJIEKTPOHHKA.
®opma o0yuenus — ounas. 2023.

AKkazeMu4ecKuid yueOHBIH 1J1aH 1mo HanpasieHuio moarotoBku: 13.03.02 DnekTposnepreTrka
U 3nekTporexHuka. [lpoduns: DnekrpocHadxkenne. opma oObyuenus — 3aounas. 2023.

Vka3 Ilpesunenra Poccuiickoit @eneparum ot 01.12.2016 Neo 642 «Ctparerun Hay4yHO-TEX-
HoJIoru4eckoro passutus Poccuiickoit denepanum».

[Tpuxa3z MunucrepcTBa oopazoBanus u Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 ytBepxknennu llopsiika MpUMEHEHUs] OpraHU3aAIUSIME, OCYHIECTBISIOIIMMU 00pa3oBa-
TEJIbHYIO I€ATEIbHOCTD, SJIEKTPOHHOTO O0yUYeHUsl, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peaan3auuu 00pa30BaTeIbHbIX POTPaMM».

4.2. OcHoBHasi TUTEpaTypa

OuxteHromnsi] [.M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YIYCOHHK ISl By30B, 15-¢ us.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTeMaTHYECKOI0 aHaIM3a: y4eOHUK i By30B, 14-e u3.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpsasues JI.J[. Kpatkuii kypc marematudeckoro ananuza. T.1. Juddepenuunansnoe u uH-
TerpajibHOe UCUUCICHUS (PYHKUMN OHONW nepeMeHHOoM. Paapl: YueOHuk [DneKkTpoHHBIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mocksa: ®uzmatnut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3ar. ¢ 3kpaHna. ]

4.3. JlomoiHUTeIbHAA JUTEPATypa

[Tuckynos H. C. [IuddepennmanbHoe 1 UHTErpajibHOE UCUHUCICHUS Ui BTy30B. B 2-X To-
Max. M.: Uarterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIsaxoBckuii B.A., Maptsinenko A.W., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMaTHKH I TEXHUYECKUX BBICIINX y4eOHBIX 3aBenenuii. Yactu 1-4. M.: MT'T1Y, 2012. 400
IK3.

Kpatkuit xypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIA pecypc]: y4ed. - DIeKTpoH. JaH. -
Mocksa:  Jlamkos wu K, 2017. - 510 ¢ [Pexum  pgocryma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHna.]

Byrpos 4.C., Hukonsckuit C.M. Briciiast MmaremaTuka: y4eOHMK 7S By30B B 3-X ToMax. M.:
Hpoda, 2009.

HuTerpanbHoe ncurciaenne GyHKIUN OJHON U HECKOJIBKUX NEPEMEHHBIX. Teopus moss: Me-
TOJMYECKHE yKa3aHWs M BapHaHThl pacueTHo-Tpaduueckux padot // bomyno M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Marematnueckuii ananus. Teopus npenenoB u nuddepeHIaTbHOe HCUUCICHUE: OCHOBHBIE
MOJIO’KEHUS TEOPUH, METOJAMYECKHE YKa3aHUs U BapHAHThI pacyeTHO-Tpaduyeckux padbort //
bonynos M.A., bopoguna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4, JaexkTpoHHBbIE 00pa3oBaTe/IbHbIE PeCYPChI
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[TpoBenenue 3aHATHIA U aTTECTAIM BOZMOXKHO B IUCTAaHIIMOHHOM (opMare ¢ IpUMEHEHUEM CH-
cTeMbl AucTaHImoHHOTO 00yueHus yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
denpoit «MaTtemaTukay 3JIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam
MPOTPaMMBI:.

DJIeMEHTBI MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaaM3a

HHTerpaibHOE UCYUCIIECHUE
(yHKIMI 0THOHM ITepeMEHHON
HuddepenunanbHoe ucuncie-
HUe (PYHKUIUNA HECKOJBKUX Iie-
PEMEHHBIX

JlonoHUTEbHBIE TJIaBbI MaTe-

MAaTHYCCKOI'O aHaJInu3a

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

Pa3zpaborannbie DOP BKIIIOUaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHus: paboT B TUCTAHIIMOHHOM (popMaTe yCTaHABIUBAECTCS OTJIEIbHBIMU paciio-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHO paboTe W/Mih EHTPOM YyueOHO-METOINIEeCKOi paboTHI.

Ka)KIlI)IfI CTy,IleHT 06GCH6‘-IGH I/IHI[I/IBI/IIlyaJIBHI)IM HCOFpaHI/I‘-IeHHI)IM I[OCTYHOM K 3JICKTpOHHOﬁ

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

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

I/IHTepHeT-pecprLI BKJIFOUAKOT y‘Ie6HO-MeTO,I[I/I‘IeCKI/Ie MaTCpHrajibl B 3JICKTPOHHOM BHAC, IIPCI-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B pazaene: «l{eHTp MareMaTH4eCKOro 00pa3oBaHUs

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

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

Ilone3nrie y‘{e6HO-MeT OJNYCCKHUC U I/IH(I)OpMaL[I/IOHHBIe MaTepHraJibl IPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO'TGHCKOMMYHI/IK&I_[I/IOHHOI71 CCTU «I/IHTepHeT» JJI1 OCBOCHUA

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

4.5. JIulleH3UOHHOE U CBOOOHO paclpocTpaHsieMoe NPOorpaMMHoOe
odecrieueHue

Neo| HammenoBanue | Pazpaboruuk I[10 | Joctymuocts (;iu- | Ccbuika Ha Enunbiii peectp
(mpaBooO:aa- [IEH3UOHHOE, CBO- | POCCHICKUX MpPOTpamm st
TEJIb) 00/1HO pacrpo- 3BM u B/] (pu Hanu4un)
CTpaHsIEMOE)

1 [ Astra Linux | OOO JInneH3nonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoiiOduc 00O "HOBBIE JIuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT " 1)
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https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
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
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

4.6. CoBpemeHHbIe NpogeccHOHATbHBIE 0a3bI IAHHBIX H HHGOPMALIMOH-
Hble CIIPABOYHbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX NJIf OCBOCHUSA TUCHUIIJIUHBI:

HaumeHnoBanue Ccblika Ha pecype HJocTtynHocTh

NudopManimoHHO-CIIPABOYHBIE CHCTEMbI

Hoctynna B cetn Un-
TepHeT 0e3 orpannye-
HUI

https://stackoverflow.co

Stack Overflow
m/

Hnpopmannonuslie pecypesl Cetu

KomcymrantlTimoc http:// www.consultant.ru | Jocrymso

[Topran ®enepanbHBIX TOCYAAP-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. HoctymHo
JApTOB BBICIIETO OOpa30BaHU

DJ1eKTPOHHO-0HOJINOTEYHbIE CHCTEMBI

Jlaup https://e.lanbook.com/ JoctynHa B cetu MH-
TEepHET Oe3 orpaHuye-

HUI
IPR Books https://www.iprbookshop | doctynua B cetn Wn-
ru/ TepHET 0e3 orpaHnye-

HUM

IIpodeccnonanbHbie 0a3b1 JAHHBIX

baza naHHBIX Hay4YHO! JEKTPOH- http://www.elibrary.ru HoctynHo
HOM OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrtymHo
HoJIMTeMaTHuecKas peepaTUBHO-
6ubnuorpaduueckas u
HayKoMmeTpHuueckas (oubimomerpu-
yeckasi) 6aza TaHHbBIX

5. MaTepua/IbHO-TeXHUYECKOE o0ecredeHne JUCUMILTUHbI

MartepuanbHO — TeXHUYecKas 0a3a yHUBEPCUTETa 00eCIIeYnBAET IPOBEICHIE BCEX BHUJIOB
33H$[TI/II71, OpeaAyCMOTPCHHBIX y‘-Ie6HBIM IJIAaHOM, U COOTBETCTBYCT HeﬁCTByIOHIHM CaHHUTApHBIM U
MIPOTUBOMOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaTtemaTtnkay He pacrnonaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM U UCIIOJIb-
3yeT yueOHbIe ayTuTOpUN 13 001Iero GoHaa YHUBEPCUTETA.
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[Tpu He06X0AUMOCTH AJIS IPOBEICHHUSI MHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUI HCIIONb3Y-
I0TCSl KOMIIBIOTEPHBIEC KIACChl YHUBEPCUTETA.

6. MeToanuyeckue peKoMeH AU

6.1. MeToanuyeckue peKOMeHIANMH JJIs IPenoiaBarTeJisi
10 OPraHu3anuu 00y4eHust

[Ipex e Bcero, caenyeT oOpaTUTh BHUMaHHUE CTYAEHTOB Ha TO, YTO MPAKTUYECKHU BECh U3Y-
JaeMbIi UMU MaTepuai He TpeOyeT KaKoW-Tu0o0 CrerualbHON (JIONOTHUTEIBHOM) MOATOTOBKH H
BITOJIHE MOJKET OBITh YCIIEUIHO U3YY€H, €CJIU CTYIECHTHI OyIyT MMOCEIIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSATH JJOMAITHUE 33JJaHUS U MTOJIB30BAThCS (MPU HEOOXOIMMOCTH) CUCTEMOM TUIAHOBBIX KOH-
CyJbTallMil B TEYEHHE Ka)XJ0ro cemectpa. Bomenmme B Kypc MaTaHallM3a pa3lieibl SBISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMsI OHU IIPAKTUYECKUA OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPaHEHHUE Ui PEIICHUs Pa3HOTO pojia 3a7ad BHYTPU CaMOM MaTeMaTUKH U MPUKIIAIHBIX 3a-
nad. X ocBoeHHE MOMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PEUb, YCIEUTHO MPUMEHATh HAKOTUICHHBIE 3HAHUS B MPO(decCHOHANbHOM
JEeSITEbHOCTH.

HeoOxonuMo ¢ camoro Havana 3aHSITHI PeKOMEHI0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJ-
HUTEIBHYIO JUTEPATYPY, a B KOHIIE CEMECTPa JIaTh CIIHCOK BOIIPOCOB JIJIs TOJATOTOBKH K DK3aMEHY.

Ha nepBomM 3aHsATHHN MO JUCHMILIUHE CleAYeT 0053aTenbHO TPOUH(OPMUPOBATH CTY ICH-
TOB O BUIC U JopMax TEKYIICH U MPOMEKYTOYHOU aTTECTAUN 10 JUCIUILTUHE, CPOKAX UX MPO-
BEJICHMUSI, YCIIOBUSX JIOMYCKA K MPOMEKYTOYHON aTTeCTallut, MPUMEHSIEMBIX BUAX TPOMEKY-
TOYHOTO KOHTPOJIS.

N3noxxeHrne TEOpeTHUEeCKOro Marepualia AOHKHO COMPOBOXKAATHCS HILTFOCTPATUBHBIMU
pUMepaMu, TIIATEIHFHO OTOOPAHHBIMU MIPEIOAaBaTeNIeM TaK, YTOObI TEXHUYCCKUE TPYAHOCTH U
BBIKJIQJIKH [IPU PELLICHUH 33]1a4l HE OTBJIEKAJIM OT IIaBHOTO: OCMBICIIEHUS UAEU U CYTH IPUMEHS-
eMbIX MeToZ10B. CriefyeT Bcerjia yKa3blBaTh MPUMEPHI MTPAKTUUECKOT0 MPUMEHEHHS PACCMOTPEH-
HBIX Ha 3aHATHIX ypaBHEHUH U POpMyI.

[IpakTrueckue 3aHATHS JOJDKHBI OBITH OPraHU30BaHBI MPEToaBaTeIeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpeMs Ha MEPHOJMYECKOE BBHIMOJIHEHHE CTyIEeHTaMU HEeOOJBIION caMOCTOs-
TETHHOMN padOThI B ayAUTOPUH ISl IPOBEPKU YCBOCHUS M3JI0OKEHHOTO MaTepuara.

[IpenogaBaTens, BeAyIInii MIpakKTHUECKUE 3aHATHUS, TOJKEH COTIacOBBIBaTh yueOHO-TEeMa-
TUYECKHH IJIaH 3aHATHH C JIGKTOPOM, UCTIOJIB30BaTh €IUHYIO0 CUCTEMY 0003HAUYCHUM.

[IpenogaBaTento cneayeT AOOMBATHCS CUCTEMATUYECKOW HEMPEpPHIBHONW pabOTHI CTYIEH-
TOB B TEUCHHE CEMECTPa, HEOOXOAMMO BBISIBIISATH CUIIbHBIX CTYJICHTOB U NMPUBJIEKATh X K HAYYHOUN
paboTe, K y4acTHIO B pa3HOTO PO/ia OJIMMITHATaX U KOHKypCax.

CTyaeHT NOKEeH ONIyIIaTh 3aMHTEPECOBAHHOCTH MPENoiaBaTess B JOCTHKEHUH KOHEU-
HOTO pe3ynbTaTa: B MPUOOpETeHHH OOYYaIOIUMUCS MPOYHBIX 3HAHWW, YMEHUH W BIaJCHUS
HaKOIUIECHHOHN MH(pOpMAaIMEH s peleHus 3a71a4 B MpodheCCUOHATBHOMN NeITeTbHOCTH.

6.1.1. O6pa3oBaTeIbHbIE TEXHOJIOTHH

[IpoBeneHue 3aHATHI U aTTECTAIIMK BO3MOXKHO B IUCTAHIIMOHHOM (opmaTe ¢ puMeHe-
HUEM CUCTEMBI TucTaHnoHHOTO oOyueHnust yauBepcutera (CO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoil «MaTemaTrka» 3IeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) nmo Bcem pazne-
JaM nporpammsl (cM. 1. 4.4).

[Topsimok npoBeneHus paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
PaCIOpSDKEHHUSIMU TIPOPEKTOpa 1Mo y4eOHOW pabdoTe W/WiIM IEHTPOM y4eOHO-METOIUYECKOU pa-
OOTBL
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6.2. MeToauyeckue yKazaHusi JJisl 00y4AKOIIMXCS M0 OCBOEHHIO
AUCHHUILIHHBI

Paznen 1: nudpepenunanbHoe ncunciaenne GyHKIUA 0HOI MepeMeHHOMH

[Tpu u3ydyennu qudepeHnaaIb-HOro HCYUCICHUs (PYHKINI 0THON TepeMeHHON oOpaTuTe
BHUMAaHME Ha MOHATHUE Tpejiesia GYHKIUU B TOUYKE U METOJIbI ero Beruuciaenus. [Ipeaen — oqHo u3

OCHOBHBIX MOHATUN MaTeMaTH4ecKoro ananuza. I[lpu Bbl'rﬁgzneﬁnn MIpeJIeJIoB (byHth/m HAJIO,
o0
IPEKJEe BCEro, BBIACHUTH XapaKTep HEOMNpPEeIeIEHHOCTH , ,0-00,00—00,1% ', YrobhI

0 o
OBJIA/IETh TEXHUKOM PEIICHHUs 3a/1a4 Ha BBIYUCICHUE MPEJIENIOB, HA/I0 3HATH J[Ba 3aMEYaTeNIbHBIX
npesena, TabauIly SJKBUBAJICHTHBIX OECKOHEYHO MaJIbIX, IPaBUIIO JlomuTas, pa3iuuHbIe TPHEMbI
PACKpBITHSI HEOTIPEIEIICHHOCTEH B 3aBUCUMOCTH OT BHJIa (DYHKIIMU U PEIIUTH JOCTATOYHO OOJIb-
I0€ KOJMYECTBO 33/1a4.

[Ipu u3y4yeHUH TeM, MOCBSIICHHBIX NMPOM3BOMHOW U nuddepeHirary (yHKIUU, HAIO0
OCMBICJIUTh UX TEOMETPHUECKUN CMBICT, TOHUMAThH Pa3Indue MeKIy HUMU (quddepeHnan - 3o
TJIaBHAs JIMHEWHas 4acTh MpupaiieHus GyHkiuun). TBepao 3HaTh (Kak Tabuuily yMHOXKEHUS) (hop-
MyJbl UG (HEepeHIIMPOBAHUS OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH 1 mpaBwia nuddepeHiumpona-
HUs (BCe, KOHEYHO, HO 0COOCHHO MpaBuiio quddepeHIInpOoBaHMs CIOKHON PyHKINN).

OO6parure BHUMaHHE TaKke Ha ocobeHHocTH auddepeHunpoBanus GyHKINH, 3a1aHHBIX
B HESIBHOUM (hOopMe, ITapaMeTPHUECKH, Ha IPUeM Jorapudmudeckoro auddepeHnupoBanusi.

Cremyer 4eTKO 3HaTh U yMETh PUMEHSTh aITOPUTM MCCIIEAOBaHMS (PYHKIMI U TOCTpoe-
HUS TpaUKOB: onpeereHIue TOYEK pa3pbiBa (M MX KiIacCU(PHUKAIINIO), ACUMITTOT rpaduka (BepTu-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJILHOM ), HEOOXOAUMBIE U JOCTATOYHBIC YCIOBHUS MOHOTOHHOCTH
(GYHKINH, CYIIECTBOBAHUS JIOKAIILHOTO YKCTPEMYMa, MPOMEKYTKOB BBIMYKJIOCTH M BOTHYTOCTH
(GYHKIIMY U TOYEK repernoa.

Paznen 2: nuddepenunanbHoe ucunciaeHne GyHKIMI HECKOJIBKHUX NepeMeHHbIX

[Tpu n3y4yeHur JaHHOTO pa3zesia 00paTuTe BHUMAHKE Ha TO, YTO (PYHKIUS IBYX IE€pEeMEH-
HBIX UMEET HaIJISIIHBIN T€OMETPUYECKUI CMBICI — 3TO IIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

Haz[o OCMBICJIUTD IMOHATUS YaCTHBIX IIPOU3BOJHBIX U ITOJIHOI'O nH(bq)epeHuHana 1 0COOCH-
HOCTBb HUX BBIYHMCJICHHSA, OBJIAJCTH TEXHHUKOI BBEIYHCIICHUS MMPOU3BOJAHBIX OT CIIOKHOMU q)YHKIII/II/I

HECKOJIBKHX IepeMeHHbIX. ClieyeT oOpaTHTh BHUMAHKE Ha To, uTo ans pynkumun Z = Z(X, Y)
0%z 0%z
CMeEIlIaHHbIE YaCTHBIE POU3BO/IHBIE BTOPOTO MOPSIAKA PABHBI MEXK 1Y COOO: = (Teo-

X3y  OyoX

pema IlIBapria), To ecTh nopsAoK AU depeHnpoBaHMs HE UMEET 3HAYCHUSL.

Jlnst yHKIMU HECKOJIBKUX IEPEMEHHBIX CKOPOCTh U3MEHEHHS (DYHKIIMU B IPOU3BOJIBHOM
HAIpPaBJIEHUU XapaKTepU3yeTcs MPOU3BOJHOMN 110 HAIMPaBJICHUIO, a HauOOoJIbIIasi CKOPOCTh U3Me-
HeHMs QyHKIMU Oy/IeT B HallpaBJIEHUH BEKTOpPA IpaIUeHTA.

Crnenyet oOpaTuTh B 3TOW TeMe BHUMAaHHE Ha HEOOXOAMMOE U JOCTaTOUYHOE YCJIOBHS CY-
IIECTBOBAHUS dKCTpeMyMa (PYHKIIUN HECKOJIBKUX NTEPEMEHHBIX.

Paznen 3: uHTerpajbHoOe HCUYHCIIEHHE
B uHTerpasbHOM MCUMCIECHHM pelaeTcs 3ajada, oOpaTHOH Toi, KoTopas paccMarpuBa-

nack B U hepeHIHaTEHOM HCUMCITEHIH: HeoOXonuMo HaiiTh s narHoi gyakman T (X) Taxyro

(GyHKLMIO, TPOU3BOAHASL OT KOTOPOH ObuIa OBl paBHA 3a1aHHON. IHTerpupoBanue GyHKIMA — 10-
CTaTOYHO CJIOXHBIIN pa3ziesl MaTeMaTHKH, OBJIAZIETh KOTOPHIM MOHO TOJIBKO, €CJIH CTYJIEHT «BO3b-
MET» JI0CTaTOYHO OOJIBIIOE KOJUYECTBO HHTETPAIOB PA3HOIO TUIIA.

14



Hano tBepao 3HaTh TabaMIly MHTETPATIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI, OCHOB-
HbI€ METO/Ibl HHTEIPUPOBaHMs (3aMEHa IEPEMEHHOM, MOABEIeHUE 10| 3HAK AU epeHnmana, uH-
TErpUPOBAHUE T10 YACTSIM, IIPUEMBI BBIYUCIIEHNUS UHTETPAJIOB OT PAallMOHAIBHBIX JpO0OEii, OT pa3-
HOT'O THIIa TPUTOHOMETPUYECKUX (QYHKIIUIT).

Hano ocMbIcauTh €1MHCTBO TOAX0A K IIOCTPOCHUIO OIIPENEICHHBIX, KPATHBIX, KPUBOJIU-
HEHHBIX, TIOBEPXHOCTHBIX MHTETPAIOB — IIOCTPOEHUE HEKOTOPOW MHTErpalbHONM CyMMBI H IIpe-
JIETIbHBIN MEPEXO/.

3HaTh F€OMETPUUECKUI CMBICI U OCHOBHYIO (POPMYIy BBIYMCIIEHUS ONPEAEICHHBIX HHTE-
rpanoB — ¢popmyny Hetorona — Jleiitbauna, reomerpuueckue u Gpu3ndeckue MpuitoKeHus: onpee-
JIEHHBIX M KPAaTHBIX MHTErpajioB, YMETh HAXOIUTH IUIOLIA/b IUIOCKOW (PUTYpBI, JJIMHY KPUBOM,
00BEM U IJIOLIAAb [IOBEPXHOCTH TEJ BPAILICHHUS.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@DOoH/I OIICHOYHBIX CPENICTB MpecTaBieH B [Ipmiokennn 2 kK paboueil mporpaMme U BKITIOYaeT
pa3aens:

1. MeTo1pI KOHTPOJISI U OLICHUBAHUS PE3YJIbTATOB O0YUCHHSI.
2. llIkayna ¥ KpUTEPUH OIICHUBAHUS PE3YIbTATOB OOYUCHHSI.
3. O1eHOYHBIC CPE/ICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpomesxyTouHas aTTecTamusl.
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Ilpunoswcenue 1

1. TemaTu4ecKuil NJIAH TUCUUILIHHBI «MaTeMaTHYeCKUIl aHAJIM3)» 110 HANPABJIEHUIO MOATOTOBKHU
13.03.02 DjexTpo3HepreTuKa U 3JIeKTPOTEXHUKA

[Tpoduns
DJIeKTPO00OPY/I0BAHNE U POMBIILJIEHHAS JIEKTPOHUKA
(0axasaBp)
®opma 00y4eHHs - OUHAA
Iox nadopa 2026/2027
Buabl yueOHoii padoThl,
Buasbl camocTosiTe/IbHOIM pa- ®opmbI
BKJIIOYAsl CAMOCTOSITEIbHYIO GOTRI
< padoTy CTyIeHTOB arrecra-
(=M 9
e 3] z £ CTyleHTOB uuu
o Pa3nen g % § H TPY10€MKOCTh B 4acax
5
= L
Q QO Pe-
J | II/C | JIa6 | CPC | KCP | K.P. | KIL. | PIP | e- | K/p | D 3
par
Bropoii cemectp
Paznen 1. {uddepenunanbuoe uc-
yuciaeHue GyHKUMA 0IHOM epeMeH-
HO#i. UncnoBas oCiIe10BaTeIbHOCTb.
11 | o 2 1 2 2 4 +
pelie YMCI0BOM OCIE10BATENBHOCTH
u ero coiicTsa. [IpaBuna npeaensHoro
nepexona. Oynkmus. [Ipenen pyHkun.
TeopeMsl 0 mpeaenax GyHKIUH.
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Briiaua 3aganuii PI'P Ne 1 mo mare-
MATHY€CKOMY aHAJIH3Y.

1.2

IIepBbIil 1 BTOPOM 3aMedaTesIbHbIE IIpe-
neinbl. beckoHeuHOo Maible 1 OECKOHEYHO
0oJbIIME BEJIWYUHBL. OKBHUBAJIECHTHBIC
0OECKOHEUHO MaJllble BEJIMYMHBI. Packpsbl-
THE HEONIPEAEICHHOCTEN Pa3HOT O THUIIA.

13

HenpeppIBHOCTD (YHKIIHMI B TOYKE U HA
npoMexyrke. OJIHOCTOPOHHME IIpe-
nenbl. Touku paspbiBa (YHKIHH, HX
KJaccuuKaus.

14

[TpomsBonnas ¢yskuuu. ['eomerpuue-
CKMH M MEXAHUYECKHI CMBICI MPOU3-
BonHoM. [IpaBuna nuddepenunpoBanus
U (OpMYJIbl BBIUUCIEHUS IPOU3BOIHBIX.
Tabnuua nMponu3BOAHBIX OCHOBHBIX 3JIe-
MeHTapHbIX QyHKuui. Texuuka audde-
pEeHUUPOBaHUS

15

Huddepenunan. [IpousBonusie u aud-
(dbepeHnraIpl BBRICIIAX TOPSAKOB. [Ipu-
ONVKEHHBbIE BBIYMCICHUS C TTOMOIIBIO
nuddepeHImanos.

1.6

ITpaBuno Jlonutans. ®opmyna Teitnopa.
Paznosxkennss OCHOBHBIX SJICMCHTApPHBIX
¢byHkuit o gopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBIYHUCIECHUS C IIOMOIIIBIO
dbopmysl Telnopa.

1.7

OcHoBHBIE TeopeMbl T} depeHaTb-
HOrO  HWCYHCIeHUs. MOHOTOHHOCTb
¢ynkuuu, skctpeMymbl. Heobxoaumele
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U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKQJIBHOTO dKcTpemyMa. Hccieno-
BaHHE BBITYKIOCTH Tpaduka QyHKIIHH.
Touku neperuda.

1.8

OO6m1as cxema uccieoBaHus QyHKIIUNA U
noctpoeHus ee rpaduka. CBoiicTBa
(GYHKIMA, HEMPEpBIBHBIX Ha OTPE3Ke.
HanbGonrliee 1 HanMeHbIlIee 3HAYCHUS
(GYHKIIMH HAa OTPE3KeE.
CamocrosiTesibHas padora Nel Ha ce-
MHHape Mo (PYHKUMAM OJHOIH mepe-
MEHHOM

1.9

Pa3znen 2. @yHKIUA HECKOJIbKHX IIe-
pemMeHHbIX. [Ipenen u HeNpephIBHOCTD.
OcHOBHBIE  CBOWCTBAa  HEMPEPHIBHBIX
¢yukuuil. Yactuelie npousBoaHbie. [1o-
HBIN TuddepeHiman.

Briiaua 3aianuii PI'P Ne 2 o pynk-

ITUAM HECKOJBbKHUX IEPEMECHHBIX

1.10

[Ipou3BoaHBIE CIOKHOW (YHKIIMH He-
CKOJIBKMX TepeMEHHBIX. YacTHbIE IPO-
U3BOJHBIE U JU((depeHIInaIbl BHICIINX
nopsinkoB. Teopema IlIBapua. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ pasneHt.

10

111

OkcTpeMyM (QYHKIIUU HECKOJIBKUX IEpe-
MeHHbIX. HeoOxoumble 1 10cTaTOYHbIE
YCIIOBHS SKCTPEMYMa.
CamocrositeibHas padora Ne2 Ha ce-
MHHape MO0 (YHKUHSIM HECKOJBbKHUX
nepeMeHHbIX

11

112

Pa3nen 3. UHTerpaiibHoe HCHMCIIEHUE

12

18



[TepBoobOpasnas. HeompeneneHHblid WH-
Terpajl U ero cBoicTBa. Tabiuma uHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHKumic. MeToll HemocpeaCTBEHHOTO
WHTETPUPOBAHUSL.

Beiaaua 3aganmii PP _Ne 3 mo unte-
TPaJbHOMY HCYHUCIEHHIO

1.13

WHTerpupoBaHre ¢ HNOMOIIBIO 3aMEHBI
IIEPEMEHHOM, IOJBEJICHHEM I0Jl 3HAaK
muddepenmana. MeToax MUHTETpHPOBA-
HHS 110 YaCTsIM

13

1.14

WuTterpupoBanue panyoHaJIbHBIX JpO-
Oeli HHTEerpUPOBAHNE HEKOTOPHIX BUIOB
UPPALUOHATIBHBIX W TPUTOHOMETpHUYe-
CKUX (DYHKIIHIA.

14

1.15

3ajauu, NpUBOJALLME K MOHATHUIO OIpe-
JiesieHHoro uHTerpana. CpoiicTBa orpe-
neneHHoro uHrerpana. ®opmyna Hero-
ToHa-JIeitOHMIa. 3aMeHa IepeMEeHHOH U
MHTErPUPOBAHUE [0 YacTsIM B OIpese-
JICHHOM HHTerpajie

15

1.16

[IpunoxeHus ONpeNeIeHHOT0 HWHTe-
rpajia B T€OMETPUU U MEXaHUKE (BBIYHUC-
JeHWe TUIOIAnell TUIOCKUX  (Uryp,
JUTMHBI KpUBOM, 00HEMOB, TIJIOIIAJIEH 110~
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTETpAJIBI IEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

1.18

3ajaun, TpUBOASIINE K KPAaTHBIM MHTE-
rpajaM. JIBOWHOW W TPOWHOW HHTE-
rpaJibl, X CBOMCTBA. Beruncnenue aBou-

18
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HBIX UHTCTPAJIOB CBCACHUECM K IMOBTOP-
HbIM. ['eomeTpuyeckue u (uznueckue
MMPUIIOKCHUSA KPATHBIX HHTCI'PAJIOB
KonTpoabHoe TecTUpoBaHue

®opma aTTecTauuu

19-21

Bcero yacoB mo JuCHMILIMHE

18

54

72

PTP

cam.
pao.
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2. TemaTnuyeckuii MIaH JMCUMILIMHBI « MaTeMaTHUYeCKUIl AHAJIN3)» 10 HANIPABJIEHUIO MOATOTOBKH
13.03.02 DaexTpo3HepreTuKa U 3JIeKTPOTEXHUKA

[Tpodunn
DJIEKTPOCHAOKEHH e
(0axanaBp)
3aounas popma 00y4eHust
I'ox Hadopa 2026/2027
Buabl yueOHo# padoThl,
Buabl camocrosiTe1bHOI pa-
BKJIIOYASI CAMOCTOSITEILHYIO Pa- GOTBI dopmbl aT-
< 00Ty CTYIeHTOB TecTauuu
N Pa3nen ? % ? , CrynenTon
/n it GEJ = QE) H TPYAOEMKOCTb B Yacax
@ 5}
@ = O Pe-
J| I/C | Jadb | CPC | KCP | K.P. | KIL | PTP | ¢e- | K/p C) 3
par
Bropoii cemecTp

Paznen 1. uddepennnansuoe
11 ucuucienue QyHKIUN 0HOM 1e- 2 2 16

PEMEHHOM.

O0630p 3aa4 nepBOro paszzena
12 D e 2 4 16 +

Brimaua 3amauanit PI'P Ne 1 o ma-
TEMaTUYECKOMY aHaJIM3y.

1.3 | Paznean 2. DyHKIWH HECKOJIb- 2 2 16
KHX MepeMeHHbIX
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14

O630p 3ama4y Mo (QyHKIUSAM He-
CKOJIbKUX MEPEMEHHBIX

Brimaua 3amaguit PI'P Ne 2 mo
(GYHKIIUSM HECKOJIBKHUX TEPEMEH-
HBIX

16

15

Paznen 3. UHTerpaibHoe HCUYHC-
JICHHE

Brrnaua 3aganuii PI'P Ne 3 o un-
TErpajJbHOMY HCUUCIICHHIO

16

1.6

OO030p 3amau MO HEONpPEIEIICH-
HBbIM, OIpPEIEIIEHHbBIM U Heco0-
CTBEHHBIM WHTETpajam

16

1.7

O0630pHas JIeKIHs MO0 KPaTHBIM
UHTerpajiam

16

1.8

O0630p 3amay Mo KpaTHBIM HHTE-
rpajgam

12

®opMma aTTecTauuu

19-21

Bcero yacos nmo auciuminHe

12

124

PI'P
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Ilpunoscenue 2

®OH/I OHIEHOYHbBIX CPEJICTB
MO JUCHUTLIAHE

«MaTeMaTHYeCKHH aHAJIN3)

Hamnpasnenue noarorosku: 13.03.02 «DnekTpodHEpreTHKa v 3J1EKTPOTEXHUKAY.
[Tpodunu: «3neKTpooOOpyAOBaHNE H TPOMBIIIIICHHAS YJICKTPOHHUKA.
®Dopmbl 00y4eHUs: OYHASL, 3a0YHAsI.

Kadenpa: «Maremaruka»

1. MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJbTATOB 00y4YeHUsI

J1J1s KOHTPOJISL YCTIeBAEMOCTH U KauecTBa OCBOCHHUS AUCIUILTUHBI HACTOSIICH MTPOrpaMMOit
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIIeBaeMOCTH (TEKYIIH KOHTPOIIb);
- IPOMEXYTOYHAs aTTecTalus (IK3aMeH).

2. llIxajsia ¥ KPUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00yUEeHHU S
®opma NPOMeKYTOYHOMN aTTeCTALMU: IK3aMEeH

[TpomesxyTouHas arTectanus 00ydarommxcs B popMe dK3aMeHa MPOBOJAUTCS 0 PE3YNIbTaTaM
BBITMIOJTHEHUSI BCEX BUJIOB yueOHOU padOThl, IPETYCMOTPEHHBIX YU€OHBIM IJIAHOM 110 JAaHHOW AUCIIU-
IUIMHE, NIPU 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJI YCIIEBA€MOCTU B TEUEHHUE Ce-
MecTpa. OneHkKa cTeneHu AOCTHKEHUs 00yJarolMMUCS TUIAHUPYEMBIX PE3yJbTaTOB O0yUYEHUS IO
JUCIUIUIMHE MPOBOJUTCS MPENoaBaTesIeM, BEAYIIIUM 3aHITHS [0 JUCIUILIMHE METO/I0M 3KCIepT-
HOM oneHkH. [To uToram nmpoMexxyro4Hoi arTecTaliy Mo JUCIMIIINHE BBICTABIISETCS OLEHKA «OT-
JIMYHOY, «XOPOILO0», «yIAOBIETBOPUTEIIBHO» UIH «HEYIOBIECTBOPUTEIBHO.

[Ikana oueHnBaHusA Onucanue

BreimonHeHs! Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
JAeHTa K HPOMEKYTOYHOH aTTecTalluM, IPeIyCMOTPEHHbIE
nporpaMMoil tucturuinHbl. CTyAEHT AEMOHCTPHUPYET COOTBET-
CTBUE 3HAHUM, yMEHUH, HABBIKOB IOKA3aTeNsIM, IPUBEIEHHBIM B
OtnnuHO TabynLax, onepupyeT NPUOOPETEHHBIMHU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMU, MPUMEHSET UX B CUTYaIUSAX MOBBIIIEHHON CIIOKHO-
ctu. [lpm sTomM MoOryr OBITH JOMNYIIEHBl HE3HAYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYJHEHHs MpHU IMEepeHOCe 3HAHUU U
YMEHHI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.
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Xopoiio

BrimonHens! Bce o0si3aTeslbHble YCJOBUSI NMOATOTOBKH CTY-
JeHTa K HPOMEKYTOYHOH aTTecTalluM, IPEeIyCMOTPEHHbIE
nporpaMMoil tucturuinibl. CTyA€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUMN, yMEHUH, HABBIKOB ITOKA3aTeNsIM, IPUBE/ICHHBIM B
TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. B To ke BpeMs Ipu OTBETE JOMYCKAeT HECYIIeCTBEH-
HbIE MOTPEIIHOCTH, 33Ja4M pEIIaeT ¢ HeAOYeTaMU, HE BIIHSIO-
IIMMU Ha OOIIUI X0/ PEIICHHUS.

y,[[OBJ'I@TBOpI/ITeJ'IBHO

Beimonnens! Bce 00si3aTe/lbHbIE YCJIOBHSI NOATOTOBKH CTY-
JAEHTA K IPOMEXKYTOYHOH aTTeCTalMH, IIPEIYyCMOTPECHHbIE
nporpaMMoil TuciuIuinHbl. CTyAEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I1I0KA3aTENSAM, IPUBEACHHBIM B
TabynMLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU,
HaBbIKaMu. Ho TOKa3bIBaeT HeryOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT IrpyObIX OMMOOK WM MPOTUBOPEYNH, OJTHAKO B (op-
MYJIIPOBAaHUH OTBETA OTCYTCTBYET JOJIKHAs CBSA3b MEXKIY aHa-
JIU30M, apryMEHTaluuell U BBIBOAAMHU, B PELICHUU 3a1ad MOTYT
coJiepxarbes rpyobie omnOKu. [1Jis mosryuyeHus NpaBUIIbHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOIINE BOIIPOCHI.

HeynosnerBopurensHo

He BeimonHeHbl o0si3aTe/ibHbIC YCJOBHSI NOATOTOBKH CTY-
JeHTa K IPOMEKYTOYHOM aTTeCTAllMM, IPEIyCMOTPEHHbIE
nporpammoit nucuuiuineel, MJIM cTtyneHT neMoHCTpUpYyeT He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEIECHHBIM
B Ta0JIMIaX, OIYCKAIOTCS 3HAYUTEIbHbIE OIIUOKH, IPOSIBIIAETCS
OTCYTCTBHME 3HAHUM, YMEHUMN, HABBIKOB IO PALY IOKAa3aTeleH,
CTYIEHT UCHBITHIBACT 3HAUUTEIBHBIC 3aTPYAHEHUS IPU ONEpHU-
pPOBaHUU 3HAHUAMU U YMEHUSIMU.

3. OueHo4YHbIE CPeACTBA

/11

HanmenoBanue
OIIEHOYHOTO CpeI-
CTBa

IIpencrasnenue ome-
HOYHOTO CPEZCTBA B
DOC

Kpatkast xapakTeprcTiuKa OIlEHOUYHOTO
cpencTBa

KonTponbnas (ca-
MOCTOSITEITbHAS )
pabora

(KP)

CpeacTBo NpoBEPKH YMEHUH NPUMEHSATH
MOJTyYeHHbIE 3HAHUS JJIS PEIIeHUs 3a7ay
OIPEAEIEHHOIO THUMA IO TEME WU pa3-
Neny

KOHTpOJ’IBHBIG 3aga-
HUA
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Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo IMpOBEpKH YMEHUH IPUMEHATH
IIOJIyYEHHBIE 3HAHUs 110 3apaHee OIpele-
JIEHHOM METOJIMKE M1 peuleHus 3anad
WY 33JaHUd 110 MOAYJII0 WU JUCLU-
IIJIMHE B LEJIOM.

Kommiexkr 3amauwuii
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpauIecKon
paboThI

YcrHblii onpoc co-

CpeacTBo KOHTPOJIS,, OPraHW30BaHHOE KaK
crieraibHas Oecea rme1aroru4eckoro pa-
OOTHUKA C OOYyYaromMMCsl Ha TEMBI, CBSI-

Bompocsl o

OecenoBanue, 3aHHBIC C U3y9aeMOM JTUCIUILUIMHOM, U pac- | TeMaM/pa3/esiaM Jiuc-

YO) CYMTAHHOE HA BBIICHCHHE 00beMa 3HAHHIMA [UILTAHBI
o0yJaromerocsi Mo ONpeACICHHOMY pas3-
Jieny, TeMe, IpooIemMe U T.11.
CucreMa cTaHIAPTU3UPOBAHHBIX 3aJaHHM,

Tecr MIO3BOJISIOIIIAsT ABTOMAaTU3UPO-

4 Bapuanr tecra
(T) BaTh IPOLEAYPY MU3MEPEHHs] YPOBHS 3Ha-

HUM 1 yMeHui oOyuarorerocs.

5 | Ox3ameHanonHble | CpeICTBO MPOBEPKM 3HAHUN, YMEHMH, | DK3aMEHAllMOHHBIE
OMIIeTHI HaBBIKOB. MOXKET BKJIFOYATh KOMILIEKC T€O- | OMIIeTHI
(9B) pPETHUYECKUX BONPOCOB, 3aJad, IpPaKTH4e-

CKUX 3aJIaHUM.

3.1. Texkyuiuii KOHTPOJIb

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOTIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOEHUSI O0yUYaIOIIUMHKCS Pa3/IeioB
JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacyeTHO-TpadpuuecKux pador.

PacuerHo-rpadpuueckas padora Nel no nuddepenuuanbHoMy ucHUCaeHUI0 QyHKIMA OTHOM
nepeMeHHOo

KpaTkoe conep:kanue u 3Tarbl pacueTHO-rpaduueckoil padoTh:
[Tpenen yrcnoBoii MOCIEA0BATENBHOCTH, TIPEIeT HYHKITHH.
UccnenoBanue GyHKIIUKM HA HETIPEPBHIBHOCTb.

Brruncnenue mpon3BoAHBIX (YHKIINU.

UccnenoBanue GyHKINHU, TOCTpOSHUE TPA(UKOB.

PacueTHo-rpaduueckas padora Ne 2 o GpyHKIMAM HECKOJIBKHX NepeMeHHbIX.

Kpatkoe conepxanune pacueTHO-TpaduuecKoi paboThI:
OYHKINH HECKOJIBKUX TiepeMeHHbIX. YacTHbIe npou3BoaHbIe. [Ipon3BOIHBIC OT CIIOKHBIX (DYHK-
. [Ipon3BoaHas Mo HAMPABICHUIO U TPAJUEHT. DKCTpeMYM (DYHKLINHU ABYX MEPEMEHHBIX.

PacueTHo-rpaduueckas padora Ne 3 1o HHTErpaaIbHOMY HCUUCTEHHUIO.

Kpatkoe comepskanue 1 3Tanbl pacdeTHO-TpaguuecKoi paboThI:
Ilepguiii oman:

Mertonbl nHTETpUpOBaHUs. BeanciieHne HeonpeIeIeHHBIX HHTETPAJIOB.
Bmopou sman:
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[TpunoxeHus onpeaeneHHbIX HHTErpanoB. VccienoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmmiekT 3aganuii
JIJIS BBITIOJIHEHUSI pacuyeTHO-Tpadudeckux pador (PI'P)
no qucimmimae «MareMaTHYecKHil aHAJIN3»

Teopust npenesnoB u (uppepeHpoBaHNe PYHKIUHN OHOM NTepEeMEHHOM
1. Haiitu nipenenst:

(2—n)2—(1+n)2 3[qn3
lim Iim\/n+2— 8n°+3

" (14+n)2—(2-n)"’ e Yn+54n

2 " - n+-
m@giﬁ ' lim ”(\/n2 ) ‘“)' jim (0=10)"

\ J nowol N+l )
2 2
lim 2X +11x+15. lim 4x _
-3 X+3 x>0 sin  3X
lim 2™ —-5"* lim Sin3x lim (1—3X)ctg7x
Nesoo 3n+2 +5" x>01 exz x—+0
0, x<—mx

2. UccnenoBaTh Ha HEMPEPHIBHOCTD U BBIIOIHUTD YEPTEXK: Y =<SiNX, —T <X<0

m, x>0

3. Haiitu mpou3BoiHyI0 QyHKIIHH:

2(3x3+4x2—x—2) y=Inarcsin A=e*
y= .

15V1+x

(x—3t2+1
y = arctg 9XCtOX J —3F—
y =sin| _+t).
R
COS 6X 1 .
" 3sin(12x+1) = arctg? ——— +sinIn2
y Ssin(12x+1) y =arctg ot +sinln 2x

y=arctg3ln—‘°& y=(\/;)

X+2

3 t

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

4. CocTaBUTh YpaBHEHMs KacaTelIbHOW M HOPMAaJM K JTAHHOW KPUBOM B TOuKe ¢ abcuuccod X, :

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

2
5. TIpOBECTH TOJIHOE HCCeOBANHE i ToCTpouTh rpaduk | (X) =X + —
X
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DYHKIMHU HECKOJbKHUX NepeMeHHbIX
1. Haiitu yacTHbIe IPOU3BOIHBIE BTOPOTO MOPSAIKA, YOSIUThCA, UTO Z' =
z

Xy X

2. Haiitu rpaguent yukuun z = f (X, y) BTouke M (Xy,VY,): 2= yT , My(4,6).
X

3. UccnenoBath Ha oKcTpeMyM QYHKIMIO Z= X2 —X + Y2 +2Y.

HNurerpupoBanue
Boiuncaurn HEOIIPECACJICHHbIC HHTECIPAJIbI
dx .
| ;o [x-27%dx, j(x +1)e dXx , [xcos3xdx, [e*cosxdx,
2(x + Jx
dx dx x+18 dx X+1 sin® x
, , j , dx, dx,
Ix2—6x+18 jx2+6x+5 (Xx—6)(x+2) Ix2+3 Icoszx
Boruuciaurtn OIMpeacJCHHbIC HHTEIPAJIbI

.y 1 dx ! ¢ dx

[ 3sin? xcos xdx, [———, [(x-1)e*dx, [———,

0 o\/I+3X 0 1x+/7+Inx

6 dx f1+% gy # o Lx% 42X

S arctgx | {3xr5pR’ [~ dx,

{1+\/3x—2 P 1 o X +1

\/3 X3 2 n.6 1 dX

[ —dx, [vV4—x%dx, _[35in2xcosxdx, I—

0 41+ X? 0 0 0 \/I"' 3X

' “ dx
x —1)e*dx, —_ .
—([ (x-1) -[ XAJT7T+INX
Heco0cTBeHHBIE HHTErPaJIbI

1. YKa)KI/ITe, KaKOI\/’I nu3 HeCO6CTBeHHBIX HHTerpaHOB ABJISACTCS CXOOALINMCA

o0 ® 73 0

j\/;dx, [x dx,  [Vx°dx.

1 1 1

2. BBIYuCIUTh MHTETPAJ, yCTAHOBUTH €T0 CXOJAUMOCTD HITH PACXOJMOCTh dx

o1+ %2

['e]

3. Beruuciauts HHTETpall, YCTAHOBUTD €0 CXOAUMOCTD UJIN PACXOAUMOCTDb jln xdx
1

a dx
4. BBI‘-II/ICJ'II/ITL HCCO6CTB6HHLII/I I/IHTePpaJ'I _[—, YCTaHOBI/ITL €ro CXoOuMoCTh 1IN
0

pacxoaguMOCThb.

2 2
- ':Z:x + 3y

Xy
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1
dx
5. BBILII/ICJ'II/ITI) HGCO6CTB6HHBII71 I/IHTCI’pa.]'I _2 y }’CTaHOBI/ITB €ro CXoaAnuMoOCThb NN
X
-1

PaACXOoaUMOCTD.
® dx

6 Brerauciauts HUHTCrpajl, YCTAHOBUTL €TI0 CXOAUMOCTD WJIM PACXOJUMOCTDb J‘

—o0

+x2

7. BbIUNCAUTD HHTErpal, yCTAHOBUTH €TI0 CXOAUMOCTb UM PACXOJUMOCTh _[In xdx

td
X
8. BBIUHCINTE HECOOCTBEHHBIN HHTETpal J._Z , YCTAHOBHUTH €T0 CXOAUMOCTE WUJIU
X
-1

PacxXoANMOCTb.
KpaTHble HHTErpaJbl

1. VI3MeHuTh NOpsI0K UHTETPUPOBAHUS B IBOMHOM UHTETpaje

6—x

a. !dx _[ f(x, y)dy, b. Ojdy; f(x, y)dx.

2-y
2X

2. Beluncaurs JJ(lO— x2 — y2)dxdy, D ={(x, y)| 1<x<2, 0<y<2}
)

3. Berancnuth

J‘J.(lzx2 y2 +16x3y° )dxdy;

o

D:x=1,y=x%, y=-x

4. Beruucinurh
[[(x? + y)dxdy, D —MHOkeCTBO TOUYEK IIOCKOCTH, OTPAHUYEHHOE JTUHUAMH
(D)

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

5. Haittu nnomans Gurypsl, orpaHi4eHHON JaHHBIMH JIMHUSMU
y=3/x, y=4¢e*, y=3, y=4.
6. HaiiTu rmiomanp GUrypsl, OrpaHUYEHHOM TUHUAMH Y = X2, Y =X+ 2

8. Haiiti 00beM Temna, modydeHHOTo BpameHueM BOKpyT ocu OY (Gurypsel, orpaHU4eHHON  JIMHU-
s y=x3, y=1, x=0.

9. Haiiti 00beM Tena, MOTYyYeHHOTO BpalmieHneM BOKpyT ocu OX Gurypsl, orpaHU4eHHON JIMHH-
SIMUA y=x2, y2 =X.

KonTpoJibHbIe padoTsl (IpHMepbI)

BapuaHTt

1. Noctpoutsb rpadumk: Yy = 3C0S 2X
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2. Hantn npegensl:

(5-n) +(5+n)’ 1 c0S 2X X3 —x2—x—2
1) lim 2)lim—— 3) lim —
" (5-n)2 - (5+n) o0 @2¢ o2 xo— 2% + X2

5) li (1+x0052x\

i 2 _ Ilm(x— rx_x;t-_:l.)
4) legz] Xy HO\1+ X COS X X0

[—x, x<0

3. UccnenoBath Ha HEMPEPBIBHOCTb M BbINOAHUTL YepTex: Y = JX2, 0< X< 2
3, Xx>2

BapuaHTt

1. Haittv npoussoaHyo Y, :

a) y:arctg3ln*& 6) y:(&)

X+2
. x°
B) SiN(X—2y)+ _ =7x r) x=e"'cost, y=e'cost
y
(1 1)
2. Havmu IXTOLX arctng
» 1

3. MpoBECTM NONHOE MCCAea0BaHNe U NOCTPOUTS rpaduk | (X) =X+

Bapuanr.

ou

Nel. BbIUuCIMTE MPOU3BOJHYIO 110 HATIPABICHUIO —— Y HAWTH MO/ BEKTOPA FPaJUeHTa s

0S

X
ynkuun U = 2XY + T + 723 Brouke A(6;9;1) B HanpaBieHUH, COCTABISIONIEM C OCSMH KOOP-

3 6 T
JTUHAT YIJIbI COSOL:$, COSB:$, Y <_

Ne2. ViccrenoBath Ha sxctpemyM dyuxmmio  Z = Xy(1—4x% —4y) —5.
4 . . dz
Ne3. z=In(y—x*), Xx=4/sint, y=cost. Haiitu @

Bapuaunr

Boiuucnanumoe:
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16 2

1. ,[jidf_z 2. J;(2x+1)-lnxdx.

3x2 -4 sin® 3x % —1
3. | —dx. 4, [————dx. 5. | ————dx.
Ix2 + 4X Icos2 3x J.\/4—2x—x2

1. BBIYHCINUTH HHTETPAIIBL:
+o0 ) +o0 dX
jxe*x dx . .[7
1 e X-4/InX

N306pa3uth 0061aCTh MHTETPUPOBAHUS U U3MEHUTH MOPSAA0K UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie

0 s-x
l dx ! f(x; y)dy.

Berauciute mmomanbs (GuUrypel, OrpaHUYEHHON JIMHUSMH
y=2-%2, y=X.
BapuaHT 3a1aHuii TPEHHPOBOYHOIO TECTA.

Sagaun

_ arcctgd/x dy -2
X

luyacte 1. y=sininx, y,y" -2 2.y 3. y=3x% +xe*,%=2,0x=0,1, 0Oy-?

4. Haittv npoussogHyto Y', :

— arctg7x
a) y=gfoint X 6) y=x

B) eXV+X: c0s 3x r) Xx=cost+sint, y=sint—tcost
X

5. Uccneposatb Ha akcTpemym f (X) = (X —3)2 (X - 5) .

2X

6. HaiiTn nHTepBasibl MOHOTOHHOCTH Y = — .
X

3

X
7. HaiiTn Hanbonbluee, HaMMeHbLLee 3HaYeHne GYHKLMUM f(x) =_—16x na otpeske [_5’1] :

1
_ 2
8. MoCTPOUTb KacaTeNbHYI0 K rpaduKy GyHKLMM f (X) =3arccos x* s Touke x=_.

2

2 yactb 9. Halitn npegensl:
~ (3+n)’—-(2+nY’ tg2x X2 +2x-3 . tg5x
1) lim 2)lim ) lim—— 4)lim——
e (2+n)2-(1- n)’ x>0 @2 1 x>-3 x° +BX2 +6X o tg3x
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3 yactb

0, Xx<—-m

10. WccnenoBsaTb Ha HEMPEPbIBHOCTb W BbIMOAHUTL YepTex: Y =14sinX, —m <X<0.

m, X=0
X3
11. NpoBecTn NonHoe uccnepoBaHue v noctpoutb rpadpuk  f (x) =
KonTpoJbHbIe padoTsl (IpUMepbI)
BapuaHTt
1. NocTpoutsb rpadmk: Yy = 3C0S 2X
2. Hantn npegensl:
2 2
(5-n)" +(5+n) 1—c0s 2x X —x2—x—2
1) lim 2)lim—— 3) lim
2 (5-n)2-(5+ n) x>0 @2 _q o2 xo— 2% + X2
y ; (1+x0032x\ ) |m(x )
4) XI_I;T;] ¥ X 1 x»o ]_+ X COS X X—>0 /
[—x, x<0

3, Xx>2

3. WccnepoBaTb Ha HEMPEPLIBHOCTb U BbINOMHUTL YepTeK: Y = TZ, 0<x<?2

BapuaHTt

1. Haiitn npoussogyto Y, :

a) y:arctg3ln4°& 6) y:(\/;)

X+ 2

. x?
B) Sin(Xx—2y)+ _=7x r) x=e"'cost, y=e'cost

y
(1 1 )
)

2. Haiitu IImL

X—0

X arctgx

2 1
3. MpoBecT1 NosHoe 1UccaegoBaHMe U NOCTPOUTb rpaduK f (X) =X+

Bapuanr.
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ou

Nel. BoraucnuTh pOU3BOHYIO 110 HANPABICHAIO —— Y HA{TH MOJY/b BEKTOPA FPaMEHTa I

0S

X
ynkuun U = 2XY + T + 23 Brouke A(6;9;1) B HanpasieHNUH, COCTABIIONIEM C OCSMH KOOD-

3 6 T
junar yroer COSOL = cosPp=_, y<_.
7 7
Ne2. Uccnenosars Ha skctpemym pyuxmmio  Z = Xy(1—4x% —4y) -5,
4 dz
Ne3.z=In(y-x ), X =+/sint, Y =CO0St. Haitru .
dt
Bapuant
Boiuucaumeo:
16 dX 2
1. ,!ﬁ—Z' 2.£(2x+1)~|nxdx.
3x2 -4 sin® 3x
3. | dx a.[——d s __x-1
I +ax cos? 3x T Ja_ox_x2
1. BEC‘H/ICJ'II/ITL HHTETpabl: -
2 X
jxe‘x dx . J.di
. e X-A/INX
V|306pa3l4Tb obnactb UHTErpnupoBaHnNA N USMEHUTL NOPAOOK MHTETPUPOBAHNA B NOBTOPHOM UHTErpane

0 s
l dx I f(x; y)dy.

Bolumcante nnowasab o¢urypbl, OrpaHUYEHHOM AUHUAMMU

y=2-x2, y=X
BapuaHT 3agaHui1 TPEHUPOBOYHOrO TecTa.

3apaum

_ arcctgd/x dy—2
X

luactb 1. y=sininx, y',y"-? 2.y 3. y=3x% +xe*,%=2,00x=0,1, 0y-?

4. HaiiTn npoussogHyto Y, :

. 4X-3 arctg7x
a)y=55'nT 6) y =X

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

X
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5. Uccneposath Ha akcTpemym f (X) = (X —3)2 (X - 5) .

2X

6. HainT1 nHTepBanbl MOHOTOHHOCTN Y = — .
X

3

X
7. Halt'Tu Hanbonbluee, HaMMeHbLLee 3HaYeHne GyHKLUM f(X) = _—16x Ha otpeske [_5’1] :

1
_ 2
8. MocTPOUTb KacaTeNbHYI0 K rpaduKy GyHKLUmM f (X) =3arccos x“ s Touke X =_.

2
2 yactb 9. Halitn npegensl:
~ (3+n)’'=(2+nY)’  tg2x o xX*+2x-3 _ tghx
1) lim 2)lim 3)lim— 4)lim—_
2 (2+n)2-(1- n)2 x>0 @2 ] x>-3 x° +5X% +6X ? tg3x
3 vactb
0, x<—mx

10. UccnepoBath Ha HEMPEPLIBHOCTb M BbIMOAHWTL YepTexk: Y =<sinX, —m <X<0.

m, X=>0

3
X

X2 —

11. MposecTn noAHoe uccnefosaHne n NocTpouTb rpaduk | (X) =

Kpurepun ouenku:

- OLIEHKA «3aYTEHO» BBICTABISETCS CTYACHTY, €CIIU OH PETYJISIPHO B TEUEHUE CEMECTpa MPeICTABIISI
peIIeHus 3a/1a4, BBIITIOJIHUI TIOJTHOCTBIO BCE 3a/IaHUs U UX 3alIUTHUII, OTBETUB Ha BOIIPOCHI NPENOJIa-
BaTels;

- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYIEHTY, €CIIM OH HEPETYJSIPHO B TEUEHUE CEMECTPA IPE.-
CTaBJISUI PELICHNUs 3a/1a4, BBIIOIHIII 3a/1aHUS HE OJHOCTBIO MIM BOOOIIE HE MPEACTaBIsLT paboThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IPENOIaBATE.

Jljig ipoBeieHus TEKYILEro KOHTPOJISl 3HaHUM CTYJEHTOB B IUCTAaHIIMOHHOM (opMaTe B paz-
paboTtanHbIX Kadenpoi «MaTemaTnka» OHJIaiH-Kypcax UMETCS MPOMEXYyTOUHbIe (IPOOHbIE) Te-
CTBI.

3.2. IIpoMeKyTOYHAS ATTECTALMSA

[TpomexxyTouHast aTTecTanus - (3K3aMeH) MPOBOIUTCS 1O OujieTaM B yCTHOU (popme.
Bpems a1 moAroToBKHM OTBETA Ha BONPOCHI He Oosiee 45 MuH.

burner BKiIto4aeT TeOpeTUUECKUI BOIIPOC U 3aauu.

KoMruiekTsl sK3aMeHAITMOHHBIX OMJIETOB XpaHATCs Ha Kadenape «MaTtemaTukay.
TunosBbie BADUAHTHI OMJIETOB MPUWJIATAIOTCH.

KommnuiiekT Bonnpocos

no qucimmimae «MareMaTHYecKHil aHAJIN3»
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el N

o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

s E

JuddepeHunanbHOe HCHUCTeHHEe (PYHKIMH OHOM NepeMeHH O

[TonsiTHE NEPEMEHHOM BEIMYMHBI U 00JIACTU €€ U3MEHEHMUSL.

MoHATHE (QYHKIIMOHALHOW 3aBUCUMOCTH, Ki1accuukanms yHKIHiA.

OmnpeneneHne ¥ TUIIBI YUCIOBOM MOCIEN0BATEIbHOCTH.

[Ipenen uncnoBoii mociae10BaTeIbHOCTH. ApU(pMETUYECKHE OTIepalliy HaJl TOCIIEA0BATEIbHO-
CTSMH.

VYcnoBus CyliecTBOBaHNs KOHEUHOT'O IIPEJIENa YNCI0BOM M10CIIEN0BaTeNbHOCTH (TeopeMbl Ko
u Beiiepmpacca).

Bropoii 3amedarenbHbIi Ipeen.

IIpenen ¢pyuxuuu. Onpenenenus. ['eomerpuueckas HHTepIpeTanys NOHATUS peesia (yHKIHH.
CaoiicTBa npeesos.

beckoneuno Masbie, 6eckoHEUHO OobIMe (PYHKIIMH.

IlepBbIil 3aMeUaTENbHBIN NIpEaEI.

beckoHeyHO Malible BeIMYMHbBI. DKBUBAJIEHTHbIE OECKOHEYHO Majible M UX UCIOJIb30BAHUE PU
BBIUUCIICHUH TTpeesioB. Tabuiia SKBUBaJICHTHBIX OECKOHEYHO MaJIbIX.

HenpepbiBHOCTB (pyHKIIMM B TOUKE U HAa poMexxyTke. OtHocTopoHHue mpenensl. Kinaccuduka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa QyHKIIMIA, HEMPEPBIBHBIX Ha 0Tpe3ke (Teopembl Beliepmtpacca, bonbuano — Kommn).
[IpouzBoanas. ['eomerpuueckuit u Gu3ndecKuid CMbICI MPou3BoAHOM. KacaTenpHas u HopMaib
K TJIOCKOW KpUBOM.

TaGnuiia mpon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

CBs3b MEX]ly CYLLIECTBOBAaHUEM IIPOM3BOIHON (DYHKIIMU B TOUKE U HENPEPHIBHOCTHIO (DYHKIMH
B TOM 7K€ TOYKE.

ITpon3BosHas CyMMBI, IpoU3BeAeHUS, YacTHOTrO. [Ipon3BoaHas cioKHON U 00paTHOM (QyHKLMIA.
[Ipou3BoaHas mapamMeTpUUYeCcKH 3a1aHHON (PYHKITHH.

ITpousBoaHas GyHKLMH, 3aJaHHOIH HESBHO.

JuddepeHnrpoBaHne ClI0KHON OKa3aTEIbHON (QYHKINY.

Huddepenunpyemocts. Auddepennnan. 'eomerpudeckuii cmpicn auddepeHnmana.
[IpousBoHbie U U PepeHuanbl BBICIINX TOPSIKOB.

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

IIpaBuio Jlonurans.

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

AcuMmnToThl rpaguka GyHKIHH.

OkerpemyM. Heobxonmumoe ycinoBue skcTpeMyma.

JlocTaTOYHBIE YCIOBUS 3KCTpEMyMa.

JloctaTouHO€ ycioBHe Bo3pacTaHus (yObIBaHUS) QYHKIIMH.

HauGonpiiee u HanMeHbIee 3HaUYeHUs (PYHKITUU Ha OTPE3Ke.

BbImyKki10cTh, BOTHYTOCTD, TOUKa Niepernda. JloctarouHoe yCiIoBUE BOTHYTOCTH (BBITYKIIOCTH).
Heob6xomumoe ycnoBue Touku neperuda. locrarounoe ycioBue neperuoa.

OO1m1ast cxema MOCTPOCHUS U UCCIeI0BaHuUs rpaduka GyHKIUH.

(I)yHKHI/II/I HECKOJBbKHX IEPEMECHHDBIX

Onpeznenenye U reOMETPUUECKUN CMBICT (YHKIIUH JIBYX MEPEMEHHBIX.

JlueUM ypoBHS QYHKITUH JBYX ITEPEMEHHBIX.

YacTHble MPON3BOAHbIE (YHKIIMN HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUNA CMBICIT
@OyHKIMN HECKOJBKHX MEPEMEHHBIX, HOHATHE MOTHOTO Iuddepernnana.
JuddepenumpoBanue cI0KHbIX QYHKIUNA HECKOIBKUX MEPEMEHHBIX.
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6. IIpou3BoaHbIE BHICIIMX MOPSAKOB (PYHKIIMHA HECKOJIBKUX MepeMeHHBIX. CMeIIaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapua.

[TpousBoHast GYHKIIMH HECKOIBKUX MMEPEMEHHBIX 10 HAMIPABICHHUIO.

[Tpou3BoiHAs 110 HANIPABJICHUIO U TPATUCHT CKAISPHOTO TTOJIS.

DkcTpeMyM (DYHKIIUU HECKOJIBKUX IEPEMECHHBIX.

O Heo0xomuMoe 1 T0CTaTOYHOE YCIIOBHS AKCTpEMyMa (YHKIIMH JIBYX TIEPEMEHHBIX.

HNHuTerpajbHoe ucuucjieHue

[TepBooOpazHasi, HeonpeneICHHBIN HHTErpall. Tabmiia OCHOBHBIX HHTEIPAJIOB.

3aMeHa IEPEMEHHOM U NHTETPUPOBAHUE 110 YACTSAM B HEOIIPEAEICHHOM UHTErpae.

HuTerpupoBanue ¢ MOMOIIBIO TOBEACHIUS 1O 3HaK nuddepeHiuana.

WHTerpupoBaHue palnoHaIbHbBIX APOOEH.

WuTerpupoBaHue Mo 4acTsM U 3aMeHa IEpEMEHHON B ONPEEIEHHOM UHTETpaJe.

WHTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIIHMI, OCHOBHbIE IIPUEMBI.

WuTerpupoBanue uppaloOHaIbHbBIX (DYHKIIMHA.

VYHuBepcanpHas TPUrOHOMETPUYECKAs! TOICTAHOBKA.

OmnpeneneHHblil MHTErpai u ero ceoiictBa. ®opmyna Herotona — JleitOuuna.

10. ITpunoxeHus onpeeleHHOr0 HHTErpala K PelIeHUI0 TeOMETPUUECKUX U (PU3MUECKUX 33/1a4.

11. Beruucnenue miomaiaei ¢ moMOIIbI0 ONPEIeICHHOTO HHTETpaia.

12. Beruuciienue iomaau U AJIUHbI KPUBOM, 3a1aHHON YpaBHEHUSIMH B ITapaMeTpUyecKkoit popme.

13. Beruucnienue miomaan KpuBOJIMHEHHOT0 CEKTOpa B MOJIIPHBIX KOOPAMHATAX.

14. Beruucnenue miomaaei B mpsMOYTroIbHbBIX U MOJIIPHBIX KOOPAWHATAX C MOMOILBIO ONPE/IEIEH-
HOT'0 MHTErpaJa.

15. Beluucnenue AJIMHBI 1yTH C TOMOIIIBIO ONPEIEICHHOr0 HHTErpaa.

16. Beruucnenue JIUHBI IyTH KPUBOH, 3aJaHHOH IMapaMeTpHYECKH.

17. Beruucnenue o0beMa Tella BpallleHUs C TOMOILBIO OIIPEJIeIEHHOr0 HHTEerpaja.

18. Beruuciienue miomaan MoBepXHOCTH Tella BPAICHHUSI.

19. Heco6cTBEeHHBIE MHTETpalIbl IEPBOTO U BTOPOro Tuna. [ToHATHS CXOAMMOCTH U pacXoIMMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE UHTETPAIbI OT pa3pbIBHBIX (DYHKIIMH.

©CoNok~wWNE

Tunosble BapuaHThHI ONJIETOB
110 JUCHUIIIIMHEC «MaTeMaTH4YeCKHH aHAJIU3)»

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUICKOU ®EIEPALTUN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJIBHOE
VUYPEXJIEHWE BBICILIET'O OBPA3SOBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM TOJUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «MaremaTuka»
Hucuummmaa «MaTeMaTH4ecKuil aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIV BAJIET

1. TlepBooOpa3Hasi, HeonpeaeaeHHbII nHTerpai. Tabauia OCHOBHBIX HHTETPAJIOB.
dx

U5—X +/5=x

3. Haiiti rpagueHT QyHKIMH Z = y\/g BTouke M,(14).

2. BBIUUCTUTH HEOTIPEIEICHHBI HHTETPAT J‘
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4. VKaxuTe, KaKoi U3 HECOOCTBCHHBIX HHTETPATIOB ABIISIETCS CXOISIIAMCSE
o0 o0 o0
j Jxdx, j x-3dx, I\/ X2 dx .
1 1 1

5. Haiigure sKCTpeMyMbI U TOYKH repernda ¢pyuknuu y = (X —1)e™.

YTBepxkaeHo Ha 3aceqanuu kageapsl Mmarematuku « 30» 04. 2025 r., mporokon Ne 7

3aB. kadenpoit O.M. bapanosa _/ /

MHHHUCTEPCTBO HAYKMU 1 BBICLIIET'O OBPA3OBAHNS POCCUMCKOM ®EJIEPALIIN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXIEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM NOJUTEX)

®axynbTeT 0a30BBIX KOMITETEHITHH, kadenpa «MaTemaTuka
O6pazoBarenbhas nporpamma 15.03.03 «l[Ipuknaanas MexaHuKa»
Kypc 1, cemectp 2

JK3aMeHAIMOHHBIN OnJteT Ne 1

1. HecoOcTBeHHBIC HHTETPAJIBI TIEPBOTO U BTOPOTO TUMA. [IOHATHS CXOAMMOCTH M PACXOIUMOCTH
HECOOCTBEHHOTO MHTErpaa.
t 2t2

2. Haiitu npon3BoHyIO (QYHKIMH, 32laHHON TTApAMETPUYECKH X = e y= e
+ +

3. MccrenoBaTh Ha SKCTpeMyM (GYHKIHIO Z = X2 — X+ Y2 + 2y .
n.6

4. BpIUUCIUTD ONpEeAeIEHHbIM HHTETPa I3Sin 2 x cos xdXx .
0

5. Haiit 00bem Tena, moydeHHOro BpaiieHneM BoKpyr ocu OX ¢urypsl, orpaHi4eHHON JIMHU-
amu y=x3, y=1, x=0.

YTBepxkaeHo Ha 3aceqanuu kageapsl Mmarematuku « 30» 04. 2025 r., mporokon Ne 7

3aB. kadeapoii O.M. bapanosa / /

JUist mpoBeIeHUs! TPOMEKYTOYHOT'O KOHTPOJISl 3HAHU CTY/I€HTOB B IMCTAHLIMOHHOM (popmate
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIAWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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