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1.  Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTAThI 00y4eHHs 110

CTIH: AUCHMILINHE

K ocHOBHBIM yensim OCBOEHUS AUCUMILIMHBI «MaTeMaTH4ecKUil aHaIu3» CIENyEeT OTHe-
KOB, - ocnurTaHHe y CTy/IEHTOB OOLIeH MaTeMaTHUECKON KYJIbTYpHI;
- IprOOpeTeHue CTyAGHTaMU IMPOKOTO Kpyra MaTeMaTHUYeCKUX 3HaHUM, yMEHUI 1 HaBbI-

- pa3BUTHUC CIIOCOOHOCTH CTYACHTOB K HMHAYKTHMBHOMY W JACAYKTHUBHOMY MBIINIJICHHUIO
HapsIy C pa3BUTHEM MaTeMaTHYECKON HHTYUIINH;

- YMCHHUEC CTYJACHTAMH pa3BUBATb HABBIKHM CAMOCTOATCIBHOI'O U3YyUCHUA yqe6H0171 " Hay4-
HOW TUTEepaTyphl, COAEPKAIIEH MaTeMaTHIECKUE CBEICHUS U Pe3yJIbTaThl;

- [IOATOTOBKY CTYACHTOB K HACATCIIBHOCTH B COOTBETCTBUHU C KBaﬂH(i)HKaHHOHHOﬁ
XapakTe- PUCTUKON OakanmaBpa IO HAMpaBICHHIO, B TOM uucie (opMupoBaHUE YMEHUI
HUCITIOJIB30BATh OCBO- CHHBIC MAaTCMATHUYCCKUEC METObI B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

- TIOATOTOBKY BBICOKOKBAIM(DUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSIX LU(-
POBOI TYypOYJIEHTHOCTH U BBICOKMX TEXHOJIOTMYECKUX PUCKOB COBPEMEHHOU LU(POBON IKOHO-
MUKH.

K 0CHOBHBIM 3a0auam OCBOCHUS TUCIUILTHHBI « MaTeMaTHUeCKUH aHaIH3» CIIEAyeT OTHE-
CTH:

- OCBOEHHE CTYyJICHTaMH OCHOBHBIX MOHSATHH, METOJ0B, (GOPMUPYIOLIUX OOIIYI0 MaTeMa-
TUYECKYIO TIOJATOTOBKY, HEOOXOUMYIO JIJISl YCIIEITHOTO PEIISHUS MPUKIIAIHBIX 3a/1a4;

- opmupoBaHue y cTyZieHTa TpeOyemMoro Habopa KOMITETEHIIUA, COOTBETCTBYIOIINX €0
HAIPABICHUIO MTOJATOTOBKH U 00ECTIEYMBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

OOyuenue mo nucHMIUIMHE «MaTeMaTH4ecKUi aHaiu3)» HampaBiIeHO Ha (HOPMHUPOBAHHUE Y
oOyda- IOIMXCA CICAYIONMX KoMmeTeHIwi B coorBerctBum ¢ DPIOC  13.03.02
DJeKTporHepreTKa M 3JEeKTPOTEXHHKA (YpOBEHb OakajaBpuara), YTBEP)KICHHBIM IPHKA30M
MunucrepcTBa 00pa3oBa- HUs U Hayku Poccuiickoit @enepanuu ot 28.02.2018 Ne 144 (pen. ot
19.07.2022 Ne 662)

Koa m HanMeHoBaHue KOMIIETEHIIMIA

NHaukaTopbl 10CTHKEHUST KOMITe-
TeHIHH

OIIK - 3. Criocob6eH npuMeHSITh COOTBETCTBY-
IOIIMHA (PU3UKO - MaTeMaTHYECKHU anmnapar,
METO/IbI aHAJIM3a U MOJICITUPOBAHHS, TEOPETH-
YEeCKOT0 M HKCIIEPUMEHTAIBHOTO UCCIIE0Ba-
HUS TIPH PEIICHUH TPOPECCHOHATBHBIX 3324

NOIIK-3.1. Ucnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUTLINH, METOIbI
anreOpbl 1 MaTEMaTHIECKOTO aHAIIA3a, TU(-
(bepeHInaIbHOrO U MHTETPATILHOTO UCUUCIIe-
HUSl, YUCIICHHBIX METOJIOB; (PM3HUYECKUC
sIBIIe- HUS U 3aKOHBI MEXaHUKH,
TEPMOIMHAMHUKH, dJICKTPHUCCTBA
MarHeTu3Ma, OMTUKH.

NOIIK-3.2. BpINOAHAET aHAIU3 U MOJICITUPO-
BaHUE, TEOPETUUYECKUE U IKCTIEPUMEHTAIIb-
HBIC UCCIICIOBAHMS PU PEIICHUH TTpodeccu-
OHAJIFHBIX 3aJ1a4 C UCTIOIh30BAaHUEM (PU3UKO-
MaTeMaTHYECKOTO arrapara.

NOIIK-3.3. [IpumeHsieT MeTO1bl BBISIBJICHUS
POOJIEM B DIICKTPOIHEPTETUICCKOM OTPACITH
C UCTIOJIh30BaHMUEM HABBIKOB aHAIUTUYECKOTO
1 OKCTICPUMEHTAIBHOTO UCCIICIOBAHHMSI OC-




HOBHBIX (PM3UYECKUX 3aKOHOB Y TEXHOJIOTH-
YECKUX MPOIECCOB.




2.

I[I/ICI_[I/IHJ'II/IHa OTHOCHUTCS K 00s13aTeNbHOM yacTu Oyoka b1: MO,Z[yJ'IB «MaTeMaTHYeCKHEe U eCTe-

CTBEHHO-HAYYHBIE JUCIIUIUINHBD).
JucuumuinHa 6a3upyeTcs Ha clenyroleH, MpoiAeHHOW AUCIUIUINHE:
- IMHEWHas anreopa.

I[I/ICI_II/IHJ'II/IHB. «MaTeMaTH4eCKUM aHaIu3» JOTHYSCKH CBSA3aHa C nocJICAyromumMu JUCHUTIIIMHAMMU

B obszamenvroi wvacmu:

MaTeMaTHYECKUI aHaJIu3;

¢duzuka;

TEOPETHUECKUE OCHOBBI AIEKTPOTEXHUKH;
TEOpeTHUECKass MEXaHUKa;

ANEKTPOHMKA;

SKOHOMUKA U YIIPaBJICHUE B IHEPTETHKE.
B uacmu, omnocswetics k 21eKmMusHbIM OUCYUNTUHAM.

MAaTCMaTUYICCKHUEC MCTOJAbI MOACIIUPOBAHUA U aHAJINM3a JJICKTPUYCCKUX U SJICKTPOHHBIX

CUCTEM.

3. CTpykTypa u cojep:KaHue QU CHUNINHBI

MecTo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOTrpaMMbl

OO6m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIHI -144 gaca.

3.1. Buasbl y4eOHOii padoThI U TPYA0EMKOCTh

3.1.1 Ounas ¢popma o0y4eHust

. KoimnuecTBo
n/n Buna yueOHoi# padoThI YACOB Cemectp 2
AyIUTOpPHBbIE 3aHATHS 72 72
B ToMm uncrne:
Jlexuuu 18 18
1.
CeMuHapCKue/IPAKTHUCCKUE 3aHITHS 54 54
2.
JlaGoparopHblie 3aHATHS - -
CamocrosiTeibHas padora 72 72
IIpomeskyTOUHAs aTTecTALMS
3K3aMEH iC) C)
Hroro 144 144
3.1.2 3aounas ¢popma o0yueHust
n/n Buj yue6Hoii padoThl Koamecrso Cemectp 2

yacoB




AyaAUTOpHBbIE 3aHATHS 20 20

B ToM uucie:

Jlexnun 8 8

CemuHapcKue/MpaKTUIECKUE 3aHATHS 12 12

JlaboparopHsble 3aHATHS - -

CamocrosiTejibHasi paboTa 124 124

HpOMe)KyTO‘{Haﬂ aTrecraunus

JK3aMEH C) C)

Hroro 144 144

3.2. TemaTruveckui IJIaH U3yYeHUs] TUCHUILIUHBI

Temarnueckue TUTaHBI M3YUYSHUS TUCIUTUTMHBI TI0 OYHOW U 3a09HOUM hopMaM 00ydeHUs pa3me-
IIeHbI B IpujIokeHuu 1 k paboueii mporpaMme.

3.3. Copep:xxanue pa3aejioB IUCIHILIHHBI

BBeaenue

[Ipenmer, 3amaun W coaepkaHue AUCHUIUIMHBL. OCHOBHBIE O3Talbl Pa3BUTHUA
muctuiuInHel. CTpyKTypa Kypca, €ro MeCTO M poJib B MOATOTOBKE OakaliaBpa, CBSA3b C APYTUMH
JUCLUIUTMHAMH.

Paszpen 1. Iu¢ppepenuunaibHoe ucuuciaeHne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Hucnoas nocneaoBatenbHOCTh. [Ipenen yncaoBoit mocienoBaTeIbHOCTH U €ro
cBoiictBa. @yukius. [loctpoenue rpaduxos Gpynkumii. [Ipenen pynkunu. OCHOBHBIE TEOPEMBI
o npenenax ¢yHkuuu. [lepBbiil U BTOpoi 3aMeuaTenbHbie Tpeneibl. CpaBHEHHE OECKOHEYHO
MasblX U OECKOHEUHO OOJIBIINX BETHYMH. DKBUBAJICHTHBIE OECKOHEUYHO MaJlble BETUYHUHBI.

Tema 2. HemnpeprlBHOCTb (YHKUIMH B TOYKE M Ha TPOMEXKYTKE, TOYKM pas3pbiBa
GbyHKIMH, X Kiaccudukanys. ACUMNITOTH rpaduka GyHKIIUH, UX KIacCU(UKAIHUS.

Tema 3. IIpousBognas GpyHkiun. ['eomeTpudecknuii 1 GU3NYECKHA CMBICT TPOU3BOIHOM.
[TpaBuna quddeperunpoBanust ¥ GOpMyYJIIbl BHIYUCICHUS TPOU3BOIHBIX. TabiuIia mporu3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (pyHKIMA. Bbrancnenue npons3BoAHBIX (QYHKIHMA, 3aJJaHHBIX Pa3Idd-
HBIM 00pa3oM.

Huddepennnman. [IponsBoansie U quddepeHraIbl BRICIUX MOpIakoB. [Ipubnmkennse
BBIUHCIICHHS C TOMOIIBI0 JU(depeHIInaioB.

Tema 4. Ilpasuio Jlonuransa. ®opmyna Teinopa. PackpeiTue HeonpeneaeHHOCTEH pas-
TUYHOrO THMa. Pa3nokeHne OCHOBHBIX 3JeMeHTapHbBIX GyHKIuH 1o dopmyne Teiinopa.
[Tpubnu- >KeHHBIC BEIYUCIICHHS ¢ TOMOIBIO opMyiiel Telinopa.

Tema 5. OcHoBHBIE TeopeMbl U HepeHIINATEHOTO HCYUCIeHNS. MOHOTOHHOCTh (DyHK-
UM, SKCTpeMyMbl Heo0XonMMBbIe U JOCTATOUYHBIE YCIOBUSI MOHOTOHHOCTH, JIOKaJIBHOTO KCTpe-
MyMa. MccnenoBanne BIMyKIOCTH Tpaduka pyHkiun. Touku nepernda rpaduka GyHKIuu.

OObmas cxema uccienoBanus GyHKIMKA U MOCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpephIBHBIX Ha OTpe3ke. Hanbomnpliee 1 HauMeHbllee 3HaueHUs (PYHKIIMH Ha OTpPE3Ke.

Paznea 2. Ilupdepennnanbaoe ncunciaeHue GyHKINi HECKOJIBKHX MepeMeHHBIX






Tema 1. @yHKIIMN HECKOJIBKUX NEPEMEHHBIX. JIMHUU U OBepXHOCTU ypoBHSA. YacTHbIE
npousBojHsble. [Tonnbiit quddepenunan. IlpousBoaHble Cl0XHOM (YHKIHMH HECKOJIBKUX Iepe-
MeHHBIX. YacTHBIE TPOU3BOIHBIC U U depeHIanbl BRICIINX HopsakoB. Teopema LlBapia.

Tema 2. IlpousBopnas mno HanpasiaeHuto. ['paaueHt. KacatenbHas K KpHUBOM.
Kacarenbnasi muiockocTh U HoOpMalib K moBepxHocTtu. Popmyna Teitmopa. DxcTpeMmyM QyHKITUN
HECKOJIbKUX MepeMeHHbIX. HeoOXomumble 1 TOCTaTOUYHbIE YCIOBHSI SKCTPEMYyMaA.

Paznen 3. UnTerpajibHoe McUMC/IeHHE

Tema 1. IlepBooOpa3nas. Teopema cymiecTBOBaHHs HeoIpeeleHHOro uHTerpana. He-
OTpe/ieNIeHHbIH MHTErpaj U ero cBoiicTBa. TabOmuiia MHTErpaJioB OT OCHOBHBIX 3JIEMEHTapHBIX
¢byHKIMNA. MeTo]1 Hermocpe1CTBEHHOT'0 MHTET PUPOBAHHS.

MeTonbl MHTErpUpOBaHMS C IIOMOINBID 3aMEHbl NEPEMEHHOW, MOJBEICHHEM TIOJ 3HaK
middepen- nuana. MeToa HHTETPUPOBAHUS 110 YACTSIM.
WuTterpupoBanne  paluoHalbHBIX  JApoOel,  WHTErpUpPOBAaHHME  HEKOTOPHIX  BHJIOB
UppalMOHATBHBIX U TPUTOHOMETPUYECKUX (PYHKIIUH.
Tema 2. 3amaun, NpUBOASIIME K MOHITUIO OMPEACICHHOTO UHTErpaia. OnpeaeneHHbIi
MHTErPall, €ro CBOMCTBA. Y CJI0BUS UHTErpUPYyEeMOCTH. MIHTErpas ¢ nepeMeHHbIM IIPEIeIOM
uHTe- rpupoBanus. @opmyna Hetorona — Jleitonuia. 3aMeHa nepeMeHHOH B OIpeIeICHHOM
uHTerpaie. llpunoxxeHus onpeaenreHHoOro UHTerpaina B reOMETPUM U MEXaHUKE (BBIYMCIIEHUE
mIoma-
1ei TUIOCKUX (Uryp, AIUHBI KPUBOM, 00BEMOB.

Tema 3. HecobcTBeHHbBIE MHTErpajibl IEPBOIO U BTOPOTO poja (1o 6eCKOHEYHOMY IIpoMe-
KYTKY, OT HEOIrpaHHUEHHBIX (DYHKIIMHA HAa KOHEYHOM MPOMEXYTKE), UX CBOWCTBA.

Tema 4. 3agaun, npuBOASAIINE K KPaTHBIM UHTErpanaM. J[BOMHOW U TPOMHOW MHTETPAJIbI,
uX cBOMCTBA. [IpaBuna BeIlUKCIICHUS IBOWHBIX UHTETPAJIOB.

3.4. TemaTuka NPAKTHYECKHUX 3aHATHH N0 TUCHUIINHE
«MaremaTH4yeCKH aHAJIN3)

3.4.1. Ounas ¢popma o0y4eHust

Ne Tema 3auaTus
o/
1 Pa3zneua 1. Dj1eMeHTBI MATEMATHYECKOI0 AaHAJIH3A.

Uucnosas mocienoBaTenbHOCTh. [Ipeaen 4ucioBo MOCien0BaTeIbHOCTH U €T0 CBOM-
ctBa. [IpaBuna npeaensHoro nepexona. @yukius. [Ipenen ¢pynkiuu. Teopemsl o npeze-
nax ¢ynkuuu. [1epBblil 1 BTOpoii 3aMedaTeNIbHbIC IPECIBL.

2 CpaBHeHME OECKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BEJIMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJlble BEJIMYHHBI.

PackpbITHe HEONPEIEIEHHOCTEN Pa3INYHOTO TUIIA

4 HenpepriBHOCT (DYHKIMI B TOUKE U HAa TpoMexyTke. OIHOCTOpOHHME TTpenesbl. Touku
pa3pbiBa pyHKIMU. [IpuMepsl pemeHus 3aaa4d

5 [MpousBonnas ¢yukmuu. [IpaBuna nquddepeHnupoBanus u GOpPMYIIbI BEIYUCIECHHUS TPO-
n3BOJHBIX. TexHuka nuddepeHnmpoBanus

6 HuddepenumpoBanue oOpaTHBIX GyHKIHNA, QYHKINH, 3aJaHHBIX HESIBHO, ITApaMeTpHye-
CKH, Jorapupmuueckoe nuddepeHIupoBaHme

7 Huddepennnman. ['eomerprueckuii cMmpica muddepennuana. [Ipouszsoansie n nuddepen-
IIMAJTBI BEICIINX TOPSIIKOB. [IprOIrKeHHbIE BRIYUCICHHUS C TIOMOIBIO TG dEepeHITNaoB.
8 [TpaBuno Jlonutans. ®opmyna Teitnopa. PackpbiTie HEONPEIETEHHOCTEN Pa3IMYHOrO
Tuna. PaznoskeHusi OCHOBHBIX 3JIeMEHTapHbIX QyHKIUH 1o hopmyne MakiopeHa.

9 [TpubmkeHHBIE BRIYHCICHUS C oMoIbio hopmyssl Teitnopa.

(O8]




| 10 | IMonnoe uccnenosanye GyHKIMIA ¥ mocTpoenue rpaduxos. [Tpumeps!

10



11 | IlomHoe uccnenoBanue GyHKIMN U mocTpoeHue rpadukoB. [Ipumeps! (MpoaomKeHUE)
CamocTtodrenbHas pabora Nel Ha ceMuHape 1o GyHKIMSM OJJHOU NEPEMEHHOMN

12 | Pa3ges 2. DyHKIUM HECKOJIbKHX NepeMeHHbIX. JIMHUM 1 TOBEPXHOCTH YpOBHs. HacT-
HBI€ MTPOU3BOJHBIE U AU(PepeHInan nepBoro nopsiika.

13 | Tonueni gupdepennnan. IIpousBoausie ciao)HoU GyHKIMH. [IponsBoaHas GyHKINH,
3a/1laHHOM HesiBHO. YacTHbIE Ppou3BOaHbIC U AU PepeHIuaibl BEICIIUX MOPSIKOB. Teo-
pema [IBapiia.

14 | IlpousBoaHas no HampaBiIeHUIO. ['paiueHT.

15 | DkcrpemyM (PyHKIHMU HECKOJIBKUX MepeMeHHbIX. Heo0X0quMble U 10CTaTOUHbBIE YCIOBHS
AKCTpEMyMa.

16 | CamocrosiTesibHasi padoTa Ne 2 Ha ceMUHape M0 (PYHKIIUSIM HECKOJIbKHX MepeMeH-
HBIX

17 | Pa3gea 3. UHTerpajibHOe HCHHUCICHHE
[TepBooOpasnas. HeomnpeeneHHbI MHTETPA U €ro CBOHCTBA. MeTo ] HEMoCpeICTBEH-
HOT'O UHTEIPUPOBAHUSI.

18 | MHTerpupoBaHue ¢ MOMOIIBIO 3aMEHbl IEPEMEHHOI, O/IBEICHUEM 1101 3HaK AuddepeH-
nuana. MeToj MHTErpUpOBaHHUS 110 YaCTIM

19 | UHTerpupoBanue palmoHaIbHBIX Apo0ei, HHTErPUPOBaHHE HEKOTOPBIX BUIOB HPPALIUO-
HAJIBHBIX (PYHKIUH

20 | MHTerpupoBaHue TpPUrOHOMETPUIECKUX (PYHKITHIA.

21 | Beaucnenue onpeneaeHHbIX HHTErpaioB o ¢popmyie Hetotona-Jleiibnuia. 3ameHa me-
pEMEHHON U MHTETPUPOBAHUE 10 YACTSAM B ONPEACIECHHOM HHTErpae.

22 | IIpunoxkeHus onpeesIeHHOro MHTerpajla B reOMETPUU U MEXaHUKE (BBIYMCIIEHUE TUIOIIA-
Jiell IoCcKuX (GUTyp, IITMHBI KPUBOM).

23 | [IpunokeHus: OMpee]ICHHOTO HHTerpaja B TeOMETPUU U MEXaHUKE (BBIYHCIEHUE 00Be-
MOB, TUIOMIA/Iel TOBEPXHOCTH).

24 | HecoOcTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOTO POJIA, MX BBIYMCICHHE.

25 | 3agauu, MpUBOIAIINE K KPATHBIM HHTErpaiaM. BeIunciieHUEe IBOMHBIX HHTEIPAIOB CBE-
JIEHUEM K MTOBTOPHBIM. 3a/1a4yil HAa U3MEHEHUE MOpsAKa HHTEITPUPOBAHUS B IBOMHOM HUH-
Terpaie

26 | 'eomeTtpuyeckue U GU3NIECKUE MPUITOKEHHS KPATHBIX HHTETPAJIOB, IPUMEPHI BBIUKCIIE-
HUSL.

27 | KoHTpoabHOE TeCTHpOBaHUE MO KypCy.

3.4.2. Ounas ¢popma o0y4eHust
4. Ne Tema 3ausiTust
/1
1 Pa3gen 1. Di1eMeHTHI MATEMATHYECKOI0 aHAJIHN3A.
3a1aun Ha BEIYMCIICHUE MTPEJIEIIOB YMCIOBBIX MTOCIIEI0BATEILHOCTEH U (YHKIUH.

2 Pemenue 3a1a4 Ha TeXHUKY UG GEPEHITMPOBAHUS U IPUMEHEHUE TIOHATHS IIPOU3-
BOJIHOM K MCCIICIOBAHHIO (PYHKITMI ¥ TOCTPOCHUIO TpadUKOB (PYHKITHIA.

3 Pa3nea 2. @yHKIMM HECKOJIbKHX NepeMeHHbIX. 3a7a4l Ha BBIYMCIIEHUE YaCTHBIX
MIPOU3BOIHBIX, IPOU3BOJIHOM 10 HAMPABICHUIO, TPAIUEHTA U Ha UCCIIEIOBAHHE IKC-
TpeMyMOB (hYHKIIMI HECKOJIBKUX TIEPEMECHHBIX.

4 Pa3znen 3. UnuTerpanbHoe ucuuciaenne. MeToapl BEIYUCICHUS] HEOTIPEICICHHBIX
WHTETPAJIOB OT Pa3IMUHBIX QYHKIUH.

5 Brrunciienue onpeeneHHbIX 1 HeCOOCTBEHHBIX HHTETPAJIOB.

6 Brruncnenme KpaTHbIX HHTETPAJIOB.
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4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIieYeHue

4.1. HopmarTusubie 1o0kyMeHTbl U 'OCTb1

OI'OC 13.03.02. DnekTpo’HEpreTHKa U ANEKTPOTeXHUKA (YypOBEHb OakaliaBpuarta), YTBep-
XKJIEeH npukazoM MuHuctepcTBa o0pa3oBaHMs U Hayku Poccuiickoir ®Penepauuu 0T
28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

. Axagemuueckuid  y4yeOHBIH  IUIaH 1O  HampasileHWt0  noxarotoBku:  13.03.02
DnekTposHepreTuka W anekTporexHuka.  [Ipoduns:  DnexkrtpoobopynoBanue  u
MPOMBIIIICHHAS AJIeKTpoHNKa. Popma 0OyueHust — ouHas. 2023.

AxameMu4eckuit y4eOHBIN JIaH 1o HaIpaBJICHUIO HOJTOTOBKU: 13.03.02
DJeKTpodHEepreTHKa U AekTpoTexHuka. [Ipoduns: DnekrpocHadxkenne. Dopma 00ydeHHS —
3aoyHas. 2023.

Vka3 [Ipesunenta Poccuiickoit @eneparyu ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEX-
HoJoTu4Yeckoro pazsutus Poccuiickoit denepanumy.

[Tpuka3 Munmcrepcrsa odpazoBanust u Hayku Poccuiickoii @eneparuu ot 23.08.2017 Ne 816
«O06 yrtBepxkaenuun [lopsaka mpUMEHEHHs OpraHU3alUsIMH, OCYIIECTBISIONIMMUA 00pa3oBa-
TENbHYIO JESTeNbHOCTh, JJIEKTPOHHOTO OOy4YeHHUs, AMCTAHIMOHHBIX O0pa30BaTEIbHBIX
TEXHO- JIOTUH IIPU peain3aluy o0pa30BaTeNIbHBIX IPOrPaMM».

4.2. OcHoOBHas JuTepatrypa

@uxtenronbi [.M. OCHOBBI MATEMAaTHUYECKOTO aHAN3a: yUeOHHK s By30B, 15-¢ u3.,
crep. CII6, Jlanb. 2023. Yacts 1. 444 c.

®uxteHronsl] .M. OCHOBBI MATEMaTHYECKOTO aHAIM3a: YUeOHUK Jis BY30B, 14-€ u3.,
crep. CII0, JIanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit kypc maremarndeckoro ananusa. T.1. luddepenunansnoe u uH-
TerpaibHOe UCUYHUCIICHUS (DYHKITMI OHOM repeMeHHOH. Psaapl: YueOHuK [DNeKTpOHHBIN pe-
cypc]: yueo. - DnektpoH. naH. - Mocka: ®usmariut, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3arm. ¢ ’xpaHa. ]

4.3. JlomosHMTeILHAS JUTEpaTypa

[Muckynos H. C. luddepenimanbHoe u UHTETpaibHOE UCUUCICHHS 7S BTYy30B. B 2-x TO-
Max. M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.
3y6koB B.I'., JlsxoBckuii B.A., Mapteinenko A.W., Munocne B.b., Ilymkaps E.A. Kypc
Ma- TEMaTUKH JIJIsl TEXHUYECKUX BBICIINX YueOHbIX 3aBegeHuil. Yactu 1-4. M.: MI'TIY, 2012.
400 »xk3.
Kpatkuit xypc BbIcIIel MaTeMaTUKH [DJIEKTPOHHBIN pecypc]: y4ed. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  poctyma: URL:
https://e.lanbook.com/book/93522. - 3arun. ¢ skpaHa. |
Byrpos .C., Hukonsckuit C.M. Briciias MaTemaTuka: yueOHUK Ui By30B B 3-X ToMax. M.:
Hpoda, 2009.
NuTerpanbHoe ucurcineHue GyHKIUNH OTHON U HECKOIBKUX MepEeMEHHBIX. Teopus moss: mMe-
TOJWYECKHE YKa3aHUs U BapuUaHThl pacdeTHO-rpaduueckux padot // bogynoB M.A., Bopo-
muHa C.U., ITokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Marematnueckuit ananu3s. Teopus npenenoB u auddepeHnnanTbHOe HCUNCIECHUE: OCHOBHBIS
MOJIOKEHUSI TEOPUHU, METOJAMYECKUE YKa3aHUs U BapUaHThI pacueTHO-rpaduueckux pador //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMNy,
20009.

4.4. JaexkTpoHHBIE 00pa30BaTe/IbHbIE PeCypPChI
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[IpoBeneHue 3aHATHIA U aTTECTAIMA BO3MOXKHO B IUCTAHIIMOHHOM (popMaTe C MPUMEHEHUEM CH-
CTEMBI AUCTAHIIMOHHOTO oOy4deHus yHuBepcuteTa (C/IO-LMS) Ha ocHOBe pa3paOOoTaHHBIX Ka-
denpoit «MaTtemaTtnka» IIEKTPOHHBIX 0OpaszoBarenbHBIX pecypcoB (DOP) mo Bcem pasnenam
MIPOrpaMMBl:.

DneMeHTbl MaTeMaTUYECKOTO
aHaM3a

HHTterpanbHOE HCUUCICHUE
GyHKIMA OHOW MepeMEeHHON
Huddepennmanbroe ncaucie-
HHUE QYHKIMIA HECKOJBKUX TIe-
PEMEHHBIX

JlomoTHUTEIBHBIE TJIAaBBI MaTe-
MaTHYECKOI0 aHAJIN3a

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

Pa3paborannbsie DOP BKIII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeseHus: padoT B AUCTAaHIIMOHHOM (opMaTe yCTaHABJIMBACTCS OT/AEIbHBIMU PacIio-
PSKEHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe W/uiu EHTPOM Yy4eOHO-METOINYECKON paboThI.

Kaxnpiii cTyneHT obOecrieueH MHIUBUIYaTbHBIM HEOTPAHHMUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOM

OoubIMoTEKE MOCKOBCKOTO moyuTexa https://online.mospolytech.ru/course/view.php?

id=7621&section=1.

WuTepHeT-pecypehl BKIIOYAIOT YIeOHO-METOAMUSCKHE MaTepUaNbl B 3JICKTPOHHOM BHJIE, TIPE-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B paznene: «L{eHTp MaTemMaTn4eckoro oOpa3oBaHMsD»

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

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

[Tonre3npie yueOHO-METOAMYECKHE U HHPOPMAITMOHHBIE MAaTePUAITBI TIPECTABIICHBl HA CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs. htm.

[TepeueHn pecypcoB HHGOPMAITHOHHO-TEIICKOMMYHHKAIIMOHHON ceTH « THTepHET» JUIsi OCBOCHHUS

TUCHUILTUHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3MOHHOE U CBOOOTHO PacIpoOCTPaHsieMoe MPorpaMMHoOe
o0ecreueHue

No| HaummenoBanue | Pazpabotuumk [1O | Joctymuocts (iu- | Ccbuika Ha Exunbiii peectp
(mpaBoobnana- [ICH3UOHHOE, CBO- | POCCHICKHUX MpPOrpaMM Jist
TEIlb) 0601HO pactpo- 9BM u B/] (npu Hanuuuu)
CTpaHseMoe)
1 | Astra Linux | OO0 JIneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JIuieH31OHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase _1d=9433
TEXHOJIOT'MIN" 75
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4.6. CoBpeMeHHbIe podeccHOHANBHBIE 0a3bl JAHHBIX U MHPOPMALMOH-
HbI€ CMIPAaBOYHbIE CHCTEMBI

Hepeqeﬂb PECYPCOB CETU I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHHUA TUCHUIIJIMHBI:

HaumenoBanmue Ccbliika Ha pecypc HoctynHocTh

NudopmanmoHHO-CIIPABOYHBbIE CHCTEMbI

HoctynHa B cetu UH-
TEepHET 0e3 orpaHuye-
HUM

https://stackoverflow.co

Stack Overflow
m/

Wnpopmannonusie pecypebl CeTn

http: . Itant.
KoncywrantlInioc p:// www.consultant.ru | JlocTymHo

[Toptan ®enepanbHBIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHBIX cTaH- | http://www.fgosvo.ru. JloctymHo
JIAPTOB BBICIIETO 00pa30BaHUS

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

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

HUM
IPR Books https://www.iprbookshop | loctynna B cetn 1n-
.ru/ TEepHET Oe3 orpaHmye-

HUU

IIpogeccnonanbubie 6a3bI JAHHBIX

baza nqaHHBIX HAyYHOH AJIEKTPOH- http://www.elibrary.ru JocrtymnHo
HOW OMOITMOTEeKN

(eLIBRARY.RU)

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

nojuTeMaTHuecKas peepaTuBHO-
o6ubnunorpaduueckas u
HayKoMeTpuueckas (0nbamomerpu-
yeckast) 0aza TaHHBIX

5. MaTtepuajJbHO-TeXHUYECKOe o0ecnevyeHne I CIUTTHHbI

MarepuanbHO — TeXHHYecKas 0a3a yHUBEpPCUTETa 00eCIeYBaeT MPOBEICHIE BCEX BHJIOB
3aHATHH, IPETyCMOTPEHHBIX YUE€OHBIM IJIAHOM, B COOTBETCTBYET JACHCTBYIOLINM CAHUTAPHBIM U
HPOTUBOIIOKAPHBIM ITPABUIIAM M HOPMaM.

Kadenpa «MatemaTka» He pacronaraet COOCTBEHHBIM ayJUTOPHBIM (DOHIOM U HCIIOJb-
3yeT y4eOHbIe ayTUTOPHH U3 0011ero GoH1a yHUBEPCUTETA.
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ITpu HE0OXO0AMMOCTH ISl IPOBEICHUSI MHTEPAKTUBHBIX IPAKTUUECKUX 3aHATUN UCIIOJIB3Y-
IOTCSl KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKOMEeHAALMHA

6.1. Meroauyeckne peKOMEHAALUM IS
NpenoJaBareJisi 10 OPraHU3alun
o0yueHust

[Ipexxne Bcero, cieayer oOpaTUTh BHUMaHHE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y- 4YaeMbli HMH MaTepuanl He TpeOyeT Kakoi-mubo crenuaibHOU (JOTMOTHUTEIHHON)
MOATOTOBKH M BITOJTHE MOKET OBITh YCTEIIHO U3YUYeH, €CIU CTYJACHTHI OyIyT MOCEIIaTh 3aHATHS,
CBOCBPEMEHHO BBHITIONHATH JOMAIIHUE 3aJaHUsS U T0JIb30BaThcs (MPU  HEOOXOIUMOCTH)
CHUCTEMOH TUTAHOBBIX KOH- CYJbTAallMd B TEUYCHHE KaXJOT0 ceMmecTpa. Bomenmme B Kypc
MaTaHajiu3a pas3felibl SBIAIOTCA KJIACCHUECKHMMH, B TO K€ BpeMs OHHM MPaKTUYECKU
OPHUEHTHUPOBAHBI, TaK KaK MMEIOT IUPOKOE pac- MPOCTPAHCHHE IS PEIICHHs Pa3HOro poja
3a/1ady BHYTPU CaMOM MaTEMAaTUKHU W MPUKIAIHBIX 3a- Aad. X ocBOEHHE MOMOXKET CTyJIeHTaM
JIOTUYECKH BEPHO, apTyMEHTHUPOBAHO M SICHO CTPOWTHh YCTHYIO M TMHUCHMEHHYIO PEUb, YCIICITHO
MPUMEHSITh HAKOTUICHHBIE 3HAHUS B MPOPECCHOHANBHOMN ACSITENEHOCTH.

HeoOxoaumo ¢ camoro Hayana 3aHATUN PEKOMEHI0BaTh CTYJI€HTaM OCHOBHYIO U JIOTOJ-
HUTEbHYIO JIUTEpPaTypy, @ B KOHIE CEMEeCTpa JaTh CIUCOK BOMPOCOB JUIsl MOJATOTOBKH K
HK3aMEHY.

Ha nepBoM 3aHATHY TIO JUCIHUILTHHE CIIEAYeT 00sA3aTeIbHO MPOUH(OPMHUPOBATH CTYICH-
TOB O BUJIE B OpMax TEKYIICH M MPOMEKYTOYHOW aTTECTAIMKA 1O AUCITUTUIHHE, CPOKAX MX MPO-
BEJICHUSI, YCIOBHX JOMYCKa K MPOMEXKYTOUHON aTTECTAllMU, IPUMEHSIEMbIX BUIaX IPOMEKY-
TOYHOTO KOHTPOJIS.

N3noxeHnne TeOpeTHUECKOro MaTepHualia JIOJKHO COMPOBOXAATHCS WIUTFOCTPATUBHBIMHU
MpUMeEpamMu, TIIATSIIbHO OTOOPaHHBIMU MPEMOIaBaTEIeM TaK, YTOOBI TEXHUYECKUE TPYAHOCTU H
BBIKJIAJIKM TpPU PEUICHUH 3aJlayd HE OTBJICKAJIM OT TIJaBHOTO: OCMBICICHHUS HAEH U CYTH
MpUMEHS- eMBbIX MeTo/10B. CremyeT BcerJa yKa3blBaTh MPHUMEPHI MPAKTHYECKOTO MPUMEHEHUS
paccMOTPEH- HBIX Ha 3aHATHIX YpaBHEHUU U (HOPMYIL.

[IpakTrueckue 3aHATHS JOKHBI OBITH OPTraHW30BaHBI MIPETIOIaBaTeNIeM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCHh BpEeMs Ha MEPUOJAMYECKOE BBIMOJTHEHUE CTYJEHTaMH HEOOIBIIONW CaMOCTOs-
TEIHHOM paOOTHI B AyIUTOPUH TSI IPOBEPKH YCBOCHUS M3JI0KEHHOTO MaTepHaa.

[IpenogaBatenb, BeAyUIUil MpaKTUYECKUE 3aHATHS, JOJHKEH COTJIAcOBHIBATH Y4eOHO-
TeMa- THYECKUM TUIaH 3aHITHH C JIGKTOPOM, HCTIOIB30BaTh €AMHYIO CHCTEMY 0003HAYCHHUIA.

[IpenogaBaTento cneayeT TOOMBATHCS CHCTEMATUYECKOW HEMPEPBIBHOW PaOOTHI CTYICH-
TOB B TEUYCHHE CEMECTpa, HEOOXOIMMO BBIABIATH CHIBHBIX CTYJIEHTOB M TIPUBJICKATh HUX K
HAy4YHOU paboTe, K Y4acCTHIO B pa3HOTO poja OJIMMITHAIaX U KOHKypCax.

CTyaeHT OJDKEH ONIyliaTh 3aMHTEPECOBAHHOCTH MPEMOAaBaTeNs B TOCTHKECHUN KOHEY-
HOTO pe3ylibTaTa: B MPUOOPETEHUH OOYYAIOUTUMUCS MPOYHBIX 3HAHWM, YMEHUW W BIAJCHHUS
HaKOIUIEHHOW MHpOpMAIIMEH I pereHus 3a1a4 B Ipo(eCcCHOHATBHOM TSI TEIIbHOCTH.

6.1.1. Ob6pa3oBaTe/ibHbI€ TEXHOJIOTHHU

[IpoBenenue 3aHATHII U aTTECTAIlMH BO3MOXHO B JIMCTAHIIMOHHOM (popMarte ¢ MpUMEHe-
HUEM CHUCTEMBI AUCTAaHIMOHHOTO 00yueHus yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTraH-
HBIX Kadenapoit «MaTtemaTtnka» 3JIEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo BceMm
paszze- 1am nporpammsl (cMm. 1. 4.4).

[Mopsimok npoBeneHns paboT B AUCTAHIIMOHHOM (hOpMaTe yCTaHABIMBAETCS OTIACIEHBIMU
pacmopsHKeHUSIMH TIPOPEKTOpa 1Mo yueOHOU paboTe W/WiIKM LIEHTPOM y4eOHO-METOIUYECKO pa-
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6.2. Meroauyeckne ykKazaHuss UIA  O0ydalomMxcsi 1O
OCBOEHUI0 TUCHMILIMHBI

Paznea 1: nudgdepenunanbHoe ncunciaeHue GyHKINA 0THON NepeMeHHOMH

[Mpu wu3yuenun aud¢epeHnaIbHOT0 HCYHUCICHUS (QYHKUMNA OIHON IMepeMeHHON
oOpaTuTe BHUMaHHUE HA TMIOHATHUE Mpezesa GyHKIUN B TOYKE U METO/bI ero Beraucienus. [Ipexen
— OJIHO W3 OCHOBHBIX IIOHATHH MaTeMaTHYECKOro aHanu3a. [Ipu BBIYMCICHUH NPEAEToB
GbyHKIMH HAZO,

IPEKJE BCETO, BHIACHUTH XAPaKTEp HEONPENEIEHHOCTH (0 o oo\
5 ) 0- 0, O — O, 1 .
Yr1o0BI

o )
OBJIa/IETh TEXHUKOM pEIIeHUs 3a]au Ha BHIUMCIIEHUE TIPEEIIOB, HAJ0 3HATh JIBa 3aMEYaTeIIbHBIX
npenena, TaONMIy SKBUBAJCHTHBIX OECKOHEYHO MaiblX, MpaBwio Jlomurans, pasindHbIe
NPUEMBl PACKpPBITHA HEOINPENIEICHHOCTEH B 3aBUCMMOCTH OT BUJa (QYHKUMH U PELIUTh
JOCTaTOYHO 0OJIb- I0€ KOJIMUYECTBO 3a1a4.

[Ipu u3ydeHuu TeMm, MOCBSIICHHBIX MPOM3BOIHON W HuddepeHnrany (QpyHKIUH, HAI0
OCMBICIIMTh MX F€OMETPUYECKUH CMBICI, IOHUMATh Pa3Inuue MeXay HUMH (IuddepeHnuan -
3TO TJIaBHAsl JIMHEWHas YacTh MpupaieHust GyHKuuu). TBepao 3HaTh (KaKk TaOIUIy YMHOXKEHHS)
dbop- w™ynsl  guddepeHIHpOBaHUS OCHOBHBIX  dJJEMEHTAapHBIX (YHKIMH ©  TMpaBHia
muddepeHurpoBa- Husi (Bce, KOHEYHO, HO 0COOEHHO MpaBmiio AU(QEepeHINPOBAHUS CIOXKHOM
GbyHKINN).

OOparuTe BHUMaHUE TaKKe HA OCOOCHHOCTH Ju(pepeHIpoBanus GYHKINHN, 3aJaHHBIX
B HESIBHOU (popMe, TTapaMeTpUIeCKH, Ha mpueM Jorapudmudeckoro nuddepeHImpoBaHms.

Crenyer 4eTKO 3HaTh U YMETh IPUMEHSATH aJTOPUTM UCCIIEA0BaHUSA QYHKIUI U TOCTpOe-
HUSA TpaduKOB: OmpeneseHne TO4ueK pasphiBa (M WX KIacCHU(PHUKAIMIO), aCUMMOTOT Tpaduka
(BepTH- KaJbHOW, HAKIIOHHOHM, TOPU30HTAJIBHON), HEOOXOMUMBIE M JOCTATOYHBIC YCIOBUS
MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHMSI JIOKAJIbHOI'O AKCTPEMYMa, IPOMEXKYTKOB BBIITYKJIOCTH
¥ BOTHYTOCTH (DYHKIIMHU U TOYEK Ieperuoa.

Paznea 2: nuddepenunanbHoe ncuucjaeHue GyHKIMA HECKOJIBKUX NepeMeHHbIX

[Tpu u3yueHnn JaHHOTO pasjeiia oOpaTuTe BHUMaHUE HA TO, 4TO QYHKIHS ABYX

HepeMeH- HBIX UMCCT HaFHSII[HBIﬁ I‘eOMeTpI/I‘-IeCKI/Iﬁ CMBICII — OTO HOBerHOCTB B TpeXMepHOM
npoctparcTBe Hato OCMBICITUTE MOHSTHS YaCTHBIX MPOU3BOAHBIX M MMOJHOrO AuddepeHmnnana u
oco0eH-

HOCTh UX BBIUUCIICHUS, OBJIJICTh TEXHUKOW BBIUMCIICHUS TIPOU3BOIHBIX OT CIOXKHON (PYHKIIUU

HECKOJIbKHX MepeMeHHbIX. Clie/lyeT 06paTuTh BHUMAaHKE Ha TO, uTo I GyHKmu Z = z(X, )
0%z 0%z
CMCHIAHHBIC YaCTHBIC HpOI/ISBO,I[HLIe BTOpOFO HOpﬂHKa paBHbI MG)KI[y — (Teo_

co0oii: Ox0Oy - OyOx

pema IlIBapua), To ecTh MOPAIOK TU(PPEpEeHIIMPOBAHUS HE UMEET
3HAYEHUS.

Jns  QyHKIUMM  HECKOJBKUX IEPEeMEHHBIX CKOPOCTh M3MEHEHUs (yHKIMH B
MIPOM3BOJIBLHOM HAIPABJIEHUU XapaKTEepHU3yeTcs MPOU3BOJHON MO HAIPABJICHUIO, a HAUOOJbIIas
CKOPOCTh M3Me- HeHHs (DYHKIIMU OyAeT B HalpaBICHUHN BEKTOpa IpalueHTa.

Crnenyer oOpaTuTh B 9TOM TeMe BHUMaHHE Ha HEOOXOAUMOE U JOCTaTOYHOE YCIOBUS CY-
IECTBOBAHHUS IKCTpEMyMa (PYHKLIMU HECKOJIBKUX MEPEMEHHBIX.

Pa3nen 3: mHTErpajbHOE HCYNCIIEHHE
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B uHTErpanhbHOM MCYHCICHUM peliaeTcs 3ajada, 0OpaTHOW TOM, KOTopas paccMaTpHBa-
nach B mudHepeHInaIbHOM UCUHUCICHUN: HE00X0IMMO HANUTH JIJIsl TAHHOM f(x) takyro
GbyHKIAHA
($yHKIHMIO, TPOM3BO/IHAS OT KOTOPOM Oblia Obl paBHA 3amaHHOU. MHTerpupoBanue (GpyHKIUH —

J0- CTaTO4YHO CIIOKHBIN pas3acii MaTEMAaTHUKU, OBJIaJACTh KOTOPBIM MOXXHO TOJIBKO, €CJIU CTYOACHT
«BO3b- MECT» JOCTATOYHO 0O0JIBIIOE KOJTHYSCTBO HHTCIpajioB pa3HOro Tuiia.
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Hano TBepa0 3HaTh TaONMIly MHTETPAIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIUI, OCHOB-
HBbIE€ METOJIbl MHTErPUPOBAaHUA (3aMEHa NEepeMEHHOM, MmoJBeaeHue Mnoj 3HaK auddepennuana,
WH- TETPUPOBAHUE IO YACTSIM, IPUEMbI BEIYMCIICHHUS] HHTETPAJIOB OT PALIMOHAIBHBIX IPOOEi, OT
pa3- HOro TUIA TPUTOHOMETPUYECKHUX (DYHKIUH).

Hano ocMBICIUTE €AMHCTBO MOIX0/1a K IOCTPOEHUIO OIPEAEIICHHBIX, KPATHBIX, KPUBOJIH-
HEUHBIX, [IOBEPXHOCTHBIX UHTErPAJIOB — IIOCTPOCHUE HEKOTOPOU MHTErPAJILHONW CYMMBI U IIpe-
JEIbHBIN TTepexo.

3HaTh T€OMETPUYECKHI CMBICI U OCHOBHYIO ()OPMYITy BBIYMCICHHS ONPE/IEICHHBIX HHTE-
rpaoB — ¢opmyiny Heiorona — JleliOHuiia, reomerpuyeckue M (U3HUECKUE TPHIOKEHUS
orpejie- JICHHBIX U KPaTHBIX MHTETPAIOB, YMETh HAXOJHUTh IUIOMIAAb TNIOCKON (UTYpBI, JUIMHY
KpHUBOi1, 00beM U IUIOIIAIb TOBEPXHOCTH TEJ BPALLIEHUSI.

7. ®OoH/ OLICHOYHBIX CPEACTB

@doH/T OLIEHOYHBIX CPEICTB MpencTarieH B [Ipunokenun 2 k paboueii mporpaMme U BKJIFOYACT
pas3zes:

1. MeTo bl KOHTPOJIS ¥ OLIECHUBAHUS Pe3yIbTaTOB 00yUEHUSI.
2. lllxana u KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB 00YUECHMUS.
3. OnieHOYHBIE CPEACTBA.

3.1. Texkymuii KOHTPOIb.

3.2. [IpoMexxyTo4yHas aTTecTaius.
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Ilpunoscenue 1

1. TemaTu4ecKui IJIaH JUCUUILINHBI «MaTeMaTHYeCKUIl AaHAJIU3)» 10 HANIPABJIEHUIO MOATOTOBKH
13.03.02 DjeKTpPOIHEPreTHKA U JIEKTPOTEXHUKA

[Ipodunb
J1eKTPO0OOPYA0BAHME U MPOMBIIIJIEHHAS JJIEKTPOHUKA
(0axanaBp)
®opma 00y4yeHHUs - OUHAA
I'ox nabopa 2024/2025
Buabi yueOHoli padoTsl,
Buabl camocrosiTenbHOM pa- ®opMBI
BKJIIOYAS] CAMOCTOSITEJIbLHYIO GOThI
padoTy CTy1IeHTOB arrecta-
=" 9
Ne 5 E g CTy/neHToB LLLL
Paszpnen g 5 9 U TPYAOEMKOCThH B Yacax
n/n = 2z
O @} Pe-
J | IVC | JIaé | CPC | KCP | K.P. | KIL | PITP | de- | K/p | D 3
pat
Bropoii cemecTp

Paznen 1. IndpepennuanbHoe uc-

ynciaenne GyHKI U OTHOM NepeMeH-

Hoil. YnciioBas nociea0BaTeIbHOCTbD.
L1 [Ipenen ynciaoBoil MOCIEAOBATEILHOCTH 2 1 2 2 4 +

u ero ceorctsa. [IpaBuia npenenbHOro

nepexoaa. Oynkmus. [Ipexen hyakmmm.

Teopembl 0 npeaenax GyHKIUU.
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Boiaaua 3aganuii PI'P Ne 1 mo mate-

1.2

MATHYeCKOMY aHAJIU3Y.
ITepBblif 1 BTOpOH 3amMeuaTenbHbIE Mpe-
JEIIBI. beckoneuno MaJble u

OCCKOHEYHO  OOJIbIIIUE  BEJTUYHHBI.
OKBHUBAJICHTHBICE OECKOHEYHO MaJlble
BEJIMYMHBL. Packpsl- THE
HEOIPEEIEHHOCTEN pa3HOro TUIIA.

1.3

HenpepbIBHOCT (DyHKIMI B TOYKE U HA
ITPOMEKYTKE. OpnHOCTOpOHHME
npeznensl. Touku paspbiBa QyHKIUH, UX
knaccudu-

Kanus.

1.4

[TpousBonnas ¢ynkuuu. ['eomerpuue-
CKHH u MEXaHUYECKUI CMBICII
IIPOU3BOJ- HOM. [IpaBuia
midepeHIpoBaHus U (POPMYIIBI
BBIUUCIICHUSI TPOM3BOAHBIX. Tabmuma
TIPOM3BOTHBIX OCHOBHBIX Jne-
MeHTapHbIX (yHKIMA. Texauka audde-
PEHLIUPOBAHMS

1.5

Hudbdepennman. [Ipousogasie u qud-
dbepeHnuanpl BRICIIUX TOPSAAKOB. [lpu-
OJIMYKCHHBIC BBIYUCIICHUS C TIOMOIIBIO
quddepeHIranos.

1.6

[TpaBuino Jlonmrans. dopmyna
Teinopa. Paznoxxenus ~ OCHOBHBIX
AJIEeMEHTapHBIX (QYHKIUKA 10 (opmylie
Teiinopa. IIpu- OJIMKEHHBIE
BBIUHCIICHUSI C TIOMOIIbIO  (HOPMYJIBI
Tennopa.
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1.7

OcHoBHBIE TeOpeMbl TU(epeHITHATb-
HOTO  HcYHciIeHus.  MOHOTOHHOCTh
¢yHkunu, skcrpemymsl. HeoOxoaumeble
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" JOCTaTOYHbIE yCIIOBUS
MOHOTOHHOCTH, JIOKaJIbHOTO
HKCTpEMyMa. HUccnenosa- HUe
BBINYKJIOCTH rpaduka ¢pyHkuuu. Touku
neperuoa.

1.8

OOmas cxema ucciaeoBaHus (QyHKIMU
u moctpoeHusi ee rpaduka. CBoiicTBa
(GyHKUUH, HENpepbIBHBIX Ha OTpE3Ke.
HaulGosnpmiee 1 HauMeHbIllee 3HAYCHUS
(byHKLINU Ha OTpE3Ke.
CamocrositesibHasi padora Nel Ha ce-
MHHape 1Mo (YHKUMAM OJHOH mepe-
MEHHOM

1.9

Paznen 2. @yHKIUs HECKOJBbKHUX Iie-
pemenHbIX. [Ipenen u HeMpPepBIBHOCT.
OCHOBHBIE  CBOWCTBA  HEMPEPBIBHBIX
¢bynkuii. Yactaele npousBoansle. [1o-
HbII 1uddepenHnunan.

Boraaua 3aganuii PI'P Ne 2 mo ¢ vHK-
LUAM HeCKONbKHUX IlepeMeHHbIX

1.10

[Ipon3BoHbIE CIOKHOW (YHKIMHM HE-
CKOJIBKMX IIepeMeHHBIX. YacTHble mpo-
U3BOJIHBIE U UG GEepeHIaIbl BBICIIUX
nopsaakoB. Teopema IlBapua. Ilpowns-
BOJIHAs 10 HaNpaBJeHUIO. ['pagueHT.

10

1.11

OkcTpeMyM  (QDYHKIMHM  HECKOJIBKUX
nepe- MeHHBIX. HeoOxomumele U
JIOCTaTOYHBIE YCIOBUS IKCTpEMyMa.
CamocrosiTesibHasi pabora Ne2 Ha ce-
MHHAape MO0 (QYHKIUSIM HECKOJbKUX
nepeMeHHBIX

11

1.12

Pa3nes 3. UHTerpanbHoe ucHuCIeHUE

12
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[TepBoobOpasnas. HeomnpeneneHHblit UH-
Terpajl U ero cpoiicrBa. Tabiuia uHTE-
IpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKIMHA. MeTon HEemoCpeaCTBEHHOTO
MHTETPUPOBAHUS.

Bobinaua 3aganmii PI'P_Ne 3 nmo unTe-
[PAJbHOMY MCYHMCICHHIO

1.13

WuTerpupoBanne ¢ MOMONIBIO 3aMEHBI
MEPEeMEHHOM, TMOJBEICHUEM TMOJ 3HAK
nuddepennuana. Metonq WHTErpUpPOBa-
HUA 110 HaCTAM

13

1.14

WuTerpupoBanue parMoHaIbHBIX JPO-
Oeii MHTerprupoBaHUE HEKOTOPBIX BHJIOB
UPPAIMOHATEHBIX M TPUTOHOMETpHYE-
CKUX (YHKITHIA.

14

3ajadn, TPUBOASIINE K MOHATHIO OINpe-
JieNieHHoro uHrerpaia. CBolcTBa ompe-
neneHHoro mHrerpana. @opmyna Hero-
ToHa-JIeitOHuIa. 3aMeHa nepeMeHHON U
MHTETPUPOBAHUE II0 YACTSAM B OIpefe-
JICHHOM MHTETpaJIe

15

1.16

[IpunokeHuss OMNpENENIEHHOT0  HMHTE-
rpajia B TEOMETPUH U MEXaHUKE (BBIYHC-
JIieHWEe TUIOMIaJe TIIOCKUX  uryp,
JUIMHBl KpUBOM, 00BEMOB, IIIoLIaneit
1o-

BEPXHOCTH).

16

HecoGcTBeHHbIE MHTErpalibl MEPBOTO U
BTOPOTO poja, UX CBOMCTBA.

17

1.18

3agauu, TPUBOJAIINE K KPaTHBIM MHTE-
rpajaM. JIBOMHOW W TpPONHOM HHTE-
rpaJjibl, X CBOWCTBA. BrlunciieHUE ABOM-

18
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HBIX MHTETpajoB CBEIEHUEM K IOBTOp-
HBIM. ['eomeTpuueckue u (uznyeckue
HNPUIOKEHUS KPAaTHBIX MHTETPaioB
KonTpoJsbHOe TecTHpOBaHHUE

®opma aTTecTaluu

19-21

Bcero yacoB nmo fucuMIJInHe

18

54

72

PI'P

cam.
pao.
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Ilpunoycenue 2

®OH/I OHEHOYHBIX CPEJICTB
MO JUCHMILIMHE

«MaTeMaTHYeCKHH aHAJIU3»

Hampasnenune noarorosku: 13.03.02 «OneKTposHepreTuka u 3JI€KTPOTEXHUKAY.
[Tpodmu: «21neKTpoodOpyAOBaHNE U NPOMBIIIJICHHAS JIEKTPOHUKAY.
®opmbl 00yUeHUs: OYHAs, 3a0YHAsL.

Kadenpa: «Marematukay

1. MeToabl KOHTPOJISA M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUsI

J1J1s1 KOHTpPOJISL yCIEBA€MOCTH U Ka4eCTBa OCBOCHMSI TUCIIUIUIMHBI HACTOSIIENH IPOrpaMMOit
IIPEyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEeH ycreBaeMocTH (TeKYyIUi KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. llIkajia ¥ KPUTEPUHN OLIEHUBAHUSA Pe3y/JIbTATOB 00y4YeHMsI

®opMa NPOMEKYTOUYHOM aTTECTANUN: IK3AMEH

[TpomexyTouHass artectanus oOydaromuxcs B (opMme »dK3aMeHa MPOBOJUTCS IO
pe3ysibTaTaM BBINIOJIHEHUS BCEX BUIOB y4eOHOU paboThl, MPeayCMOTPEHHBIX YYEOHBIM IJIAHOM IO
JAHHOW JUCUU- IJIMHE, IPU 3TOM YUYUTBIBAIOTCSA PE3YJIbTaThl TEKYIETO KOHTPOJS YCIEBAEMOCTU B
TedeHue ce- mectpa. OleHKa CTeNeHH JOCTHXKEHHsI 00yJarolIUMUCS TUIAHUPYEMBIX Pe3yJbTaToB
oOydeHHusi MO AWCLUMIUIMHE MPOBOIAUTCS TMpernojaBaTesieM, BEAYIIMM 3aHATHA MO AUCIUILTHHE
METOJIOM DJKCIIepT- HOM oueHKu. [lo uToram mHpOMEXYTOYHOM arTecTaluud I0 IUCLUIUIMHE
BBICTABJIIETCS OLIEHKa «OT- JUYHOY, «XOpOILOY, «yZOBIIETBOPUTEIBHO WIH
«HEYJOBJIETBOPUTEIILHOM.

Ikaaa ouneHUBaHUA Onucanne

BoinonHeHsl Bce o0si3aTesIbHbIE YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, IPEeIyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTy/I€HT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI1, HABBIKOB MTOKA3aTeNsIM, IPUBEJACHHBIM B
OTnnaHO TabynLax, onepupyeT NpUOOPEeTEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKAMH, IPUMEHSET UX B CUTyalUsAX MOBBIILICHHON CIOKHO-
ctu. Ilpu »TOM MOryT OBITH [OMYLICHBl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPYAHEHUS TPH TMEPeHOCe 3HAHWKM U
YMEHMI Ha HOBbBIE, HECTAHAAPTHBIE 3a/1a4H.
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Xopomo

Brinonnensl Bce o0si3aTeibHbIE YCJIOBHMSI NMOATOTOBKH CTYy-
ACHTAa K IMPOMEKYTOYHOH AaTTeCTAlUM, IPEAYCMOTPEHHBIE
nporpamMmoil 1ucuuIuiHbl. CTYJIEHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHHUI1, HABBIKOB NIOKA3aTEISIM, [IPUBEICHHBIM B
Ta0JIMIax, OMEePUPYET MPUOOPETEHHBIMHA 3HAHUSMHU, YMEHUSIMH,
HaBplkaMM. B TO ke BpeMs TIpu OTBETE€ JOMYCKAET
HECYILLIECTBEH- HbIE€ TMOrPENIHOCTH, 3aJa4d  pEIIaeT ¢
HEJI0YeTaMH, He BIUAIO- IMMU Ha OOIIHUHA X0 PEIICHHUS.

YnoBieTs OPHUTCJIIBHO

BeinosiHeHs! Bce 00si3aTesIbHbIE YCJIOBHSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalliH, IPEIyCMOTPEHHBIE
nmporpaMMoil quctuiuiiHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB [IOKA3aTENSIM, IPUBEACHHBIM B
TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIkaMu. Ho moka3piBaeT HernmyOoKue 3HaHMs, IPU OTBETE HE
JIOITyCKaeT IpyObIX omIMOOK UM IPOTUBOPEUHit, OqHAaKO B (op-
MYJIMPOBAHUU OTBETAa OTCYTCTBYET JOJIKHAsl CBSI3b MEXIy aHa-
JIM30M, apryMeHTaluell U BBIBOJAMM, B PELICHUH 3aJad MOTYT
cofiep>kaThCsl TpyOble OommnOKu. s mosyuyeHusl MpaBUIBHOTIO
OT- BeTa TPEOYIOTCS YTOUHSIOIIUE BOIPOCHI.

HeynosnerBopurensHo

He BeImonHeHbl o0si3aTe/ibHBbIE YCJOBUSI NOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMH, IPEIyCMOTPEHHBIE
nporpammont qucuuruiel, UM cTyaeHT neMOHCTpUpyeT He-
MOJIHOE€ COOTBETCTBUE 3HAHUN, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0nMmuax, JOMYCKAIOTCS ~ 3HAYHMTENIbHBIE  OIIHMOKH,
IIPOSIBIIACTCSL OTCYTCTBUE 3HAHWMN, YMEHMM, HABBIKOB IO PALY
MIOKa3aTeNeH, CTYIECHT UCIIBITBIBAET 3HAYUTEIIbHBIC
3aTpyIHEHUS MPU ONEpU- POBAHUM 3HAHUAMM U YMEHUSIMH.

3. OueHo4HbIE CPeACTBA

n/m

HaunmenoBaunue
OIIEHOYHOT'O Cpe-
CTBa

[Ipencrasnenune one-
HOYHOT'O CPEACTBA B
DOC

KpaTkas xapakreprcTuka OLEHOYHOTO
cpeAcTBa

KonTponbhas (ca-
MOCTOSITEJIbHAS)
pabora

(KP)

CpenctBo mpoBepkH yMeHu# npumeHsTh | KoHTposibHbIE 3a71a-
IIOJIyYEHHbBIE 3HAHUSA JUIS PELICHHs 3ajad | HUS
ONPEZCIICHHOI0 THUIA IO TEME WK pa3-
neiy
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2 | PacuetHo-rpadu- CpenctBo mpoBepku ymeHUM npumeHsaTs | Kommuiekr  3aganuii
yeckas paborta MOJyYEHHBIE 3HAHUA 110 3apaHee Olpesie- | JAJS BBIIOJIHEHUS
(P'P) JEHHOM METOJUKE JIi pelleHus 3ajad | pac- 4eTHO-
WIM 3alaHdil 10 MOAYJII0 WM AUCUM- | rpaduueckoi paboTsl
IUTMHE B LIEJIOM.
CpencTBo KOHTPOJIs,, OPraHU30BAHHOE KaK
crenuanpHas Oecela IeJarormyeckoro
YcTHBIN onpoc co- | pa- OOTHHKA ¢ OOy4aroIIMMCS Ha TEMBI, Bomnpocs! no
3 OecenoBaHue, CBSI- 3aHHBIC C U3y4aeMOW IUCLUILUIMHONM, | TeMam/paszienaM JucC-
(YO) U pac- CUYMTAaHHOE Ha BBIICHEHHE 00beMa LIUIUTAHBI
3HAHUI oOyuyaromerocs o
OIpe/ieIEeHHOMY pas-
Jey, TeMe, mpobiaeme u T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3aaHMI,
4 Tect 103BOJISIIOIIAS aBTOMAaTHU3HPO- Bapuant TecTa
(T) BaTh IMPOLIEAYPY MU3MEpPEHUs1 YPOBHS 3Ha-
HUH ¥ YMEHUH 00yUaromerocs.
5 | Dx3ameHanmonHble | CpeIcTBO TNPOBEPKH 3HAHWM, YMCHHH, | DK3aMeHAIlMOHHBIC
OUIeTHI HaBBIKOB. MOXKET BKJIFOUATh KOMIUIEKC T€O- | OUJIETHI
(9B) pPETUYECKUX BOIPOCOB, 3a1ady, IpaKTHYe-
CKUX 3a/IaHUH.

3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CpEACTBA TEKYILIEro KOHTPOJS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI M 33J1aHus B opMe OJJAHKOBOTO TECTUPOBAHUS JIJISI KOHTPOJISI OCBOCHUST 00YUYarOIIMMHUCS
pa3aenoB AMCUUILIAHGI, ipueM PI'P.

Conep:xanue pacyeTHO-rpaduuecKux pador.

PacuerHo-rpadguueckas padora Nel mo nuddepeHunaIbHOMY HCUHCICHUIO PYHKIUI OTHOM
nepeMeHHOMH

Kpatkoe conepxanue u 3Tansl pacyeTHO-rpadudeckoil paboThI:
[Ipenen yncnoBO# MOCIEIOBATEILHOCTH, TIpeen (PyHKIIUU.
HccnenoBanne pyHKIMH HA HENPEPHIBHOCTD.

Brruncnenue npou3BOAHBIX (YHKITUH.

UccnenoBanue GhyHKINH, TOCTPOSHUE TPAPUKOB.

PacuyerHo-rpadguyeckas padora Ne 2 no ¢pyHKIMAM HECKOJIBKHX NepeMeHHBbIX.

Kpatkoe conepxanne pacqeTHO-rpaguIecKoil pabOThI:
DyHKIIMN HECKOJIBKUX MEepeMEHHBIX. YacTHbIe MPon3BoAHbIE. [[por3BOIHBIE OT CIIOKHBIX (PYHK-
muii. [Tpon3BoHAs IO HANIPABICHUIO M TPAJAUEHT. DKCTPEMyM (YHKIUHU JIBYX MEPEMEHHBIX.

PacueTHo-rpaduyeckas padora Ne 3 mo HHTErpaaIbHOMY HCYHCIEHUIO.

Kpartkoe conepikanue u 3Tarnbl pacyeTHO-TpauIecKoit paboThI:
Ilepeuviti sman:

MeTobl HHTETPUPOBaHUs. BrraricieHne HeonpeeeHHBIX HHTETPAaJIoB.
Bmopoii sman:
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HpI/IJIO)KeHI/ISI OIMPCACIICHHBIX UHTCIPAJIOB. I/ICCJICI[OBaHI/Ie CXOOUMOCTHU HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KommiekT 3apanmii
AJI51 BBINIOJIHEHN S pacdyeTHO-rpagudeckux pador (PT'P)
0 TUCIHUILINHE «MaTeMaTHYeCKUH aHAJIN3»

Teopus npenesnos u 1uddepeHuupoBanue GyHKUMH OAHON NepeMeHHO

1. Halitu npenensr:

(2=n) ~(1+n) QA2 3¢n3 43

lim , lim
n—)oo(1+n)2_(2_n)2 n—)oo4 +n
(2n*+3)
111’1’1| ’ . 3n+1
o 2 41 fim (xfé ) lim [ 22107
K ) noe py )
2% + 11x + 15 S \
b . im .
¥ x+3 0 sin 3x
lim 1 lim sin 3x lim (1 3x)eterx
2 -5 -
noow M2 n x>01 _ ¥ x—>+0
3 45 2 t-e [O, X< -7
2. UccnenoBaTh Ha HENIPEPHIBHOCTD U BBINOJIHUTD YEPTEXK: )
y=4SsIn -mT<x<0
x)
Ln , x>0
3. Haiitn npou3BoiHYIO
GyHKIUY:
y =Inarcsin fF=¢*
2(3x3 +4x —x— 2) '
y =
15V1+x
SEEES
" 3
¢ tgx—ctgx y
y=arctg— = . (f
\2_ | yzsin|_+t\|.
T CRY
_ﬂ = arct 2;+sinln2x
Y=3sin (12x + 1) I X

= 3 ’
y = arctg anE;L2 ) ( \/x_)

3
X

sin( x—2y) +=7x 7 y

~
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x=e'cost, y=e coS ¢

4. CocTaBuUTh ypaBHEHHs KacaTeJIbHONM M HOpPMalM K JAaHHOW KPUBOW B TOYKE ¢ aOCIHCCOM

42
y—x+8@_ x, =4.
32

b

5. IIpoBecTr MOJIHOE UCCIIEOBAHUE U IOCTPOUTH 1 ( x) o4 1

rpaduk 5
X

x0 :
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(I)yHK].[I/II/I HECKOJBbKHUX NePEMEHHBIX

" HaiiTy 4aCTHBIC IPOM3BOJHBIC BTOPOTO MOPSAKA, yOCMMTECS, uTO 2/ = . _ x? 4 3)?
Xy Zyx
2 Xy
* HaiiTu rpagueHT z=f(x,y) BTouke MO (x0,)0 z= R , MO0(4,0).
dyscwan ): v

3.
HccnegoBaTh Ha OKCTpEMYM =2 —x+ y ) y.

(byHKIHIO
HNuTerpupoBanue
Borunciauth HeonpeaeJieHHbIE HHTETPabl
dx
2(x + X~ [x-27dx j(x +1)€de , [xcos3xdx, [excosxdx,
dx
dx x+18 x+1 sin ® x
dx
] : _
X —6x+18 X +6x+5 2)()6 6)(x + ’ sz+3dx' jcoszxdx'

Bburuucantn ONMPEACJTCHHBIC HHTEIPAJIbI

3

1 . ¢ dx
“e'd S
g(x Je dx, {x1/7+lnx'

.6 2
[ 3sin  x cosxdx,
0

U dx
51@3)( ’

d : Fle de, | , )
I—x arc)tch dx 2 j r 2 xdx,
143k -2 -2 1 (3x +5) o x +1
Foox 2 r Uodx

6
dx , | 4-x2dx, J3sin2xcosxdx , _[
0 0 0

1/+3x

3

: ‘ dx
I[(x—l)e"dx, Jﬁ

Heco0cTBeHHBbIE HHTETPaJIbl

1. YkaxuTte, Kakoi U3 HECOOCTBEHHBIX HMHTETPAJIOB SBJISICTCS CXOSAIITUMCS
Of \/.xdx, Ofx"3dx, Of \/aédx
1 1 1

0
2. BeluucnuTh MHTErpall, yCTAaHOBUTh €0 CXOUMOCTD WIIH PACXOAUMOCTh dx

1+ x?
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3. Beruncimmthb HHTCTPaJl, YCTAHOBUTDL €0 CXOAUMOCTD UJIU PACXOOAUMOCTD J- In xdx
1

. dx
4. BeaucaInuTh HECOOCTBEHHBIH T , YCTAHOBHTb €TI0 CXOAUMOCTb WJIH
HHTETpall 0 26/_
pacxoauMOCTb.
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Ldx

5. BBIYUCITUTh HECOOCTBEHHBIN UHTETPAI 5 > YCTAHOBHTb €r0 CXOAUMOCTb HIIU
-1
PacxoUMOCTb.
“ dx

6. Beruncimmth HHTErpall, yCTAaHOBUTH €TI0 CXOAUMOCTb WX PACXOIUMOCTDb L

2
1 +x

0

7. BBIUMCIUTH UHTETPaJl, YCTAHOBUTH €0 CXOJUMOCTb MJIH PACXOAUMOCTh J In xdx

Udx

8. BpI4MCINTH HECOOCTBEHHBIN I/IHTeI‘paJIJ'—2 , YCTAHOBHTB €TI0 CXOAMUMOCTb HITH
1

pPacxoauMOCTb.
KpaTnbie uHTErpajnl

1. I3MeHnTh NOpPsII0K MHTETPUPOBAHUS B JBOMTHOM MHTETpAJIe

2 6—x 1 2-y

a. l dx If(x, v)dy , b. r[ dy\/_[f(x, y)dx .
2x y
2. Beraucaurts ” (10-x2—-y? D= {(x,y)| I<x< 0<y<2}.
Ydxdy, 2,

(D)
3. Beruucnurs
‘[J.(12x2 ¥ +16x°y? )dxdy;
D:x=1,y=2,y=-x.

4. BEUUCINTD

(Jl)(xz + y)dXdy’ D — MHO€eCTBO TOYCK IIJIOCKOCTH, OTPAaHUYCHHOC JINHUAMUA

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

5. Haiiti mnomaas Gurypsl, orpaHu4eHHON TaHHBIMH JTUHUSMU
y=3/x,y=4¢,y=3, y=4.

6. Haiitu momane purypsl, orpaHU4eHHON

=x2 =-—x+2
JTHHUSMHA Y F==%

2
8. Haiitu 06beM Telna, mojyueHHOTro BpalieHrueM BOKpyr ocu OY (urypsl, orpaHU4E€HHON JTHHU-
AMH =3 y=  x=0.
1

b

9. Haiitn 00beM Tema, Moy4YeHHOTO BpalieHueM BOKpyr ocu OX Gurypbl, OorpaHH4eHHON JTHHU-
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AMH. ;= 2 32 =x .

KonTposabHbie padoTsl (MpUMepbI)

BapuaHTt

1.HOCTpOMTpra¢MK2J;::3C082x
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2. Haitltn npegensl:

2
(S)z_n) +(5+ 1- cos 2x xX=x*-x-2
n
Y lim 2 lim — 3 lim
n—m(s_ 2_(5+n)2 x—0 er -1 2 x3—2x2 +x=-2

n)
a) limxé -x-1 5) lim(1+xcos2x\i6) lim(x—\[ﬁ;‘cégl)

2 ln(x—l) =0\ 1+ x cos x x—00

)

3. UccneposaTthb Ha HeNnpepbIBHOCTb U BbINOZTHUTb

yepTex:
{3, x>2
BapuaHT
1. Hantu npoussoaHyto yx
a) y=arctg® In—J
x+2 6) y=( )
3
X - t
B)sin(x—Zy)-l-_=7x rx=e'cost, y= cost
Y e
(11 )
2. Haiitn lim| — _
xaoo\x arCtgx
» 1
3. MpoBecTn noanHoe uccnegoBaHne M NOCTPOUTb f( x) T
rpadpuk X x
Bapuanr.

ou

Nel. BeruucauTh NpOU3BOHYIO IO HATPABICHUID ——
Os U HaiiTH MOJyJib BEKTOPA rPAIMEHTA IS

X
HKOUA U = 2xy +——
Py 4 / T Z3 B A(6;9; 1) B HanmpaBiIeHUH, COCTABISIONIEM C OCSIMH KOOP-
TOYKE

3 6 T
THAT coso = cosP=" y< .
YIJIbI 2

b 9

7 7

Ne2. UccnenoBath Ha SKCTpEMyM GyHKIHIO
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z=xp(1 —4x* —4y)-5.

Ne3. z=1In(y —x*)

2

Bapuant

Boiuucanume:

X =

b

sin ¢

y = COSt .

Haiitu

dz
»
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2

16
dx
1. Ix/j 2 2. J.1(2x +1)- In xdx .
3x° -4 sin * 3x
3. J‘— dx. J‘ dx. 5 _Zx;l_d
x2 4 4x 4. J cos® 3x j [4 — 2y — 2 9%

1. Brerauciauts HHTCIpaJIbIL:
+ +00 dx

et 2
[ xe ™ dx . ]
1 e X * h[l X
N300pa3uth 001aCTh HHTETPUPOBAHUS M U3MEHUTH MOPSIOK UHTETPUPOBAHUS B TIOBTOPHOM HHTE-
rpaie
5—x2
lf(ﬁyﬁb-
dx
-4
Boeruncnute miomanas GUTypbl, OTpaHHUYEHHOW JIMHUSMU
2
y = 2 X, y = X.

BapuanT 3a1aHuii TPEHUPOBOYHOIO TECTA.

3apaun
. arcct
luyactbl. y=sinlnx, ), y’ 2 y:—g@: dy =? 3. y= +4x€e,x =2
—9 X 352 o K=0,1y+P
4. HaliT npounsBoAHYO y'x :
a) y=>s[sine x -3 6) .
y — xarc;> X
v, Y . .
B) e +;—COS3X r) X =cost+sin¢ y=sin¢—¢cos ¢
2
5. cchepoBaTb Ha aKCTpeMym f( x) = ( X — 3) ( X — 5) .
er
6. HaliTn HTepBasibl MOHOTOHHOCTU ) = — .
X
3
b
7. Haiitn Hanbonbluiee, HaumeHblLLee 3HauyeHne f( x) = —16x Ha oTpeske [—5;1] .
GyHKUMM 3
8. MocTpouTb KacaTesibHyo K rpaduKy f(x) =3arccos BTOYKe X =_.
GyHKLMM x2 2
2 2
2 yactb 9. HaiiTn npegeni: ( 3+ n) —(2 + n)
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tg2x
1) lim

= (24 n) —(1-n)

2

X2+

2)lim
x—=0 er -1

2x—3

3) lim

v>3 o 4 5x% +6x
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3 yactb

(0, x<-m
10. UccnepoBaTb Ha HENpPEpPbIBHOCTb U BbIMOAHUTb YEPTEXK: J .
y =1S8Iin -t <x<0.
X,
{TE , x>0
3
X
11. MposecTn NoAHOE uccaefoBaHNe U NOCTPOUTb f ( x) _
rpadmk Y_4
KonTpoJsbHbIe padoTsl (MIpUMeEpbI)
BapuaHTt
1. NocTtpounTb rpaduk: y =3cos 2x
2. Haitltn npegensl:
2
(5-n) +(5+ 1- cos 2x X -xt-x-2
n
1) lim . lim — 3)lim
n»oo(s_ 2_(5+n) x—0 e2x -1 xﬁ2x3—2x2+x—2

n)
4) limKé -x-1 5) lim(1+ X COS 2x\i6) lim(x —\/xz_—x_+_l)

2 In(x-1) =0\ 1+ x cos x x>

)

3. UccneposaTthb Ha HeNpepbIBHOCTb U BbINO/THUTb

yepTex:
L?), x>2
BapuaHTt
1. HaiiTu npon3BoAHYIO y'x .
a) y=arctg’ In—J
x+2 6) y=(r)
3
X - t
B)sin(x—2y)L:7x rx=e'cost, y= cost
Y e
(1 1)
2. Haittv lim| — _ J
| x| ArCEX
2 1
3. MNpoBecTu nosHOe nccnegoBaHWe N NOCTPOUTb HT._
rpadpuk Bapua
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f(x)zx
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ou

Nel. BeruvcnuTh NpOM3BOAHYIO IO HAMIPABICHUIO —— o
Os Y HATH MOAYJIb BEKTOpA IpajiueHTa s

X
GyHKImn U = 2Xy +——

T Z3 8 A(6;9; 1) B HampaBaeHUH, COCTABIIAIOMIEM C OCIMHU KOOP-
TOYKE
MHAT cosoo = cosP=" y<
YTIIBI 2
2 2
7 7

Ne2. UccnenoBaTh Ha 3KCTpEMYM

dyHKLMIO z=xy(l —4x’ —4y)-5.

dz

4
N93.Z=1n(y—x ), xz\/sint Y = COS ¢ . Haiitu ;
t

9

Bapuanrt

Boiuucnume:

2

dx

16
1. : 2. |(2x + 1) In xdx .
Ix/:z J.l( X + ) n xax

3x? -4 sin 3 3x

3'J‘x2+4xdx. 4'J.C°SZ3xdx. S'J‘;4—2x—x2dx'

1. BbIYMCIUTH UHTETPAJIBL:

+00 +o0

[ xe™ dx | [ —

i . x-dx

M306pa3MTb obnactb MHTErpnpoBaHnAa n USMeHUTb NOPAOOK UHTETPUPOBAHNA B MOBTOPHOM UHTErpane

0 H-x2
| l J (e y)dy .
dx

-4

BbluMcnTb naowasab OGUrypbl, OrpaHUYEHHOW JMHUAMM

BapuaHT 3a4aHUi1 TPEHMPOBOYHOrO TecTa.

3apaum

t
1yactb 1. y:snl lnx’ y',y' y:@, dy —? 3. +xex’)6=2@:o,l,y£|?

Ve
I

-? X 3x
4. HaliT nponssogHyo 1'X
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a) yzsfsim x—-3

P4
B) ¢ + —=COs 3x
x

6)
arctg 7 x

y=x

r) x=cost+sint y=sint—1cost

7’
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5. UccnenoBatb Ha IKCTpemym f( x) = ( X — 3)2 ( X — 5) .

2 x

e
6. HaTn nHTEepBanbl MOHOTOHHOCTN y = — .
X
3
b
7. Hantn Hanbonbluee, HaMMeHbLIee 3HaYeHne f( x) = —16x Ha oTpeske [_5;1] )
dYHKUMM
8. MocTpounTb KacaTesibHYto K rpaduKy 1
bYHKLAY f(x) =3arccos BTOYKE X = E
x2
2 yactb 9. Halitn npegensi:
2 2
_ (3+n) —(2+n) tg2x X +2x -3 tgSx
Y lim . Plim—— ¥ lim—— ¥ lim
e (2 + n)2 _(1— ]’l) x—0 er _1 x—-3 x3 + 5x2 +6x x-)EZ tg3x
3 yactb
[0, x<-m
10. UccnepoBaTb Ha HENPEPbLIBHOCTb M BbIMOAHUTb YEpTEXK: .
y =1S8In -nt<x<0,
X,
{n , x>0
x3
11. NpoBecTK NOAHOE UccaenoBaHMe U NOCTPOUTL f ( x) _
rpaguk X-4

Kpurepun ouenkmu:

- OLICHKA «3a4TE€HO» BBICTABIIACTCS CTYINEHTY, €CIM OH DpETyJSIpHO B TEYEHHE CEMECTpa
MIPEACTABIISUI PEIICHMS 3aJad, BBINOJHWI IOJHOCTBIO BCE 3aJaHMS M WX 3alUTHJI, OTBETHB Ha
BOIIPOCHI IIPETIOJIa- BaTE;

- OLICHKA «HE 3a4YTCHO» BBICTABIICTCS CTYACHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTPA Mpe-
CTaBJISUI PEeIICHUS 3a]1a4, BBIOJIHMI 33]aHUsl HE TOJIHOCTHIO MJIM BOOOILE HE MPEJICTABISI pabOThI
Ha IIPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BONPOCHI IPENOAaBaTENs.

Jl1g mpoBeieHust TEKYIIEero KOHTPOJIS 3HAHUH CTYIEHTOB B IMCTAHIIMOHHOM (popMmaTe B paz-
pabotanHbIX Kadenpoit «MaremaTnka» OHJIAHH-KYypCcax MMEIOTCS IPOMEXKYTOUYHbIE (TPOOHBIE) Te-
CTBI.

3.2. IIpomekyTOUHAS ATTECTAUSA

[TpomMexyTouHas aTTecTanus - (9K3aMeH) MPOBOJIUTCS 110 OUieTaM B YCTHOU opMe.
Bpewmst 171t moAroTOBKM OTBETA HA BOMPOCH! HE Oosee 45 MuH.

buiter BKIIOYaeT TEOPETUYECKUN BOIIPOC U 3a4a4H.

KoMmruiekTsl sK3aMeHalMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MaTteMaTukay.
TunoBble BApUAHTHI OMJIETOB MPUJIATAIOTCS.
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KommiekT Bonpocos

0o TUucIuILInHe «MaTeMaTHYeCKU aHAJIN3»
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b

o

\O

11.

12.
13.

14.
15.

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

23.
24.

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

Nk W=

JAunddepennuanbHoe ucunciaenne GQyHKIUA OHOH NepeMeHHOI

[TonaTue nepeMeHHON BEIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

noHsATHE (YHKIIMOHATBFHON 3aBHCUMOCTH, KJIacCH(pUKAIHS (PyHKITHAH.

Omnpenenenye U TUMBI YUCIOBON MOCIEN0BATENBHOCTH.

[Ipenen yucioBoil mocnenoBaTeNbHOCTH. ApuMeTUYECKHE ONepalii HaJl MOCe10BaTeIbHO-
CTSMH.

VYcnoBus cyiecTBOBaHUS KOHEUHOTO Mpeielia YUCI0BON MOCIe0BaTEIbHOCTH (TEOPEMBI
Komm u Beiiepmrpacca).

Bropoii 3amedarenbHbIi Ipeael.

[Ipenen ¢pynkuun. Onpenenenus. I'eomerpudeckas UHTEpIpETAIHs TOHATUS Tpeaesa
¢ynkun. CBoiCTBA MPEIETIOB.

BeckoneuHo Mainble, 6eCKOHEUHO OOJbIINE (PYHKIUH.

[TepBblii 3aMeUaTENIbHBIN PEaCI.

. beckoHeuHO MaJble BEIMUMHBI. JKBUBAJICHTHBIC OECKOHEYHO MaJible U X HCIIOJIb30BaHUE npu

BBIUMCJICHUH TpesiesioB. Tabnuia S5KBUBAaJICHTHBIX OECKOHEYHO MallbIX.

HenpepbIBHOCTh PyHKIIUHM B TOUKE M HA IPOMEXyTKe. OJTHOCTOPOHHUE MTPEJIEIbI.
Knaccuduka- must Touek paspeiBa rpaduka.

CaoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTpe3ke (Teopembl Beltepiurpacca, boibuano — Komrm).
[IpousBoanas. ['eomerpudeckuii u puzndeckuii cMbICT Tponu3BoAHON. KacaTtenbHast 1 HopMaib
K IUIOCKOM KPUBOM.

Tabnuia npou3BOAHBIX OCHOBHBIX JIEMEHTAPHbBIX (PYHKIIHMA.

CBs3b MEX/1y CYIIECTBOBAHUEM MPOU3BOAHOM (PYHKIIMU B TOUKE M HEPEPHIBHOCTHIO (DYHKIIUU
B TOM 7K€ TOYKE.

[IpousBoaHas cymMMBbl, Mpou3BeIeH s, YacTHOTO. [Ipon3BogHast C0KHOIM 1 00paTHON (HYHKIMH.
[TpousBoaHas mapaMeTpUyYeCcKy 3aJaHHOU (PYHKIIUU.

[IpousBonHas GyHKUMH, 3aJaHHON HESBHO.

JuddepenunpoBanue cI0KHOM MMOKa3aTeaIbHONU (QYyHKIUU.

Huddepenuupyemocts. Juddepentman. ['eomerpuueckuit cMmbicn auddepennuana.
[TpousBoaHble U AU PepeHnanbl BRICIIUX MOPSIKOB.

OcHoBHble TeopeMbl auddepennmanbHoro ucuncienus (teopema depma, teopema Pos, teo-
pema Jlarpanxa, Teopema Kormm).

IIpaBuno Jlonurans.

Mmnorounen Teiinopa u ero cBoiictBa. @opmyna Teitnopa. OctaTouHbli wieH GOpMyIIbI
Teitnopa B popme Jlarpanka u Ileano.

AcumnToTsl rpaduka QyHKIHH.

OxctpemyMm. Heobxoamumoe ycimoBue sKcTpeMyma.

JlocTaTouHbIE YCIOBUS DKCTPEMYMa.

JocraTouHoe yciioBue Bo3pactanus (yObiBaHUsI) QyHKIUU.

Haubosbiee u HauMeHbIlee 3HaUeHUs (PYHKIIMHM HA OTPE3KeE.

BoinykinocTs, BOTHYTOCTb, TOUKa neperunda. /JlocraTrouHoe ycioBrUe BOTHYTOCTH (BBITYKJIOCTH).
HeoGxoaumoe ycnoBue Touku neperuda. Jlocratounoe ycioBue neperuoa.

OO61as cxema MOCTPOCHUS U UCCIIEOBaHMs rpaduKa QyHKIHH.

DOYHKIHUN HECKOJbKHUX MepeMeHHbIX

Omnpenenenre U TeOMETPUUYECKUI CMBICH (PYHKINU ABYX EPEMEHHBIX.

JluHum ypoBHS QYHKIMHU JABYX NEPEMEHHBIX.

YacTHble MPOU3BOAHBIE (PYHKIIMH HECKOJIBKUX MMEPEMEHHBIX, UX TEOMETPHUECKUI CMBICTT
@DyHKIMHM HECKOJIBKUX NEPEMEHHBIX, MOHATHE MOJHOTO AuddepeHnnana.
JuddepeHnrpoBanue cIoxKHBIX QYHKIHA HECKOIBKUX MEPEMEHHBIX.
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6. ITIpon3BoaHbIE BBICIIUX MOPSIKOB (DYHKIIUU HECKOJIBKHUX MIepeMEHHBIX. CMEIIaHHbIC
npousBoji- Heie. Teopema IlIBapia.

[TpousBoaHast GYyHKIIMN HECKOJIBKUX MIEPEMEHHBIX 110 HAIPABICHUIO.

[Ipou3BoHAs IO HAPABICHUIO U TPATUEHT CKAJSPHOTO TOJIS.

DKcTpeMyM (PYHKIHUH HECKOJIBKUX MEPEMEHHBIX.

0 HeobOxomumoe 1 J0CTaTOYHOE YCIIOBUS IKCTpeMyMa (QYHKITHH JIBYX IMEPEMEHHBIX.

S 0 o

HHuTerpajbHoe HCUMCICHHE

[TepBooOpasnas, HeonpeaeIeHHBIA HHTErpall. Tabiria OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpeMEHHON U MHTErPUPOBAHUE I10 YaCTSIM B HEOIIPEJIEIICHHOM UHTErpalle.

WuTerpupoBanue ¢ MoMOILbIO MOABEIEHUS M0J1 3HaK nud depeHiuana.

WuTerpupoBanue palMoHaIbHBIX IpOOEH.

WHTerpupoBaHue 10 4acTsIM U 3aMEHA IEPEMEHHOM B ONIPEIEIIEHHOM UHTErpase.

WHTerpupoBanne TPUrOHOMETPUUYECKUX (DYHKIUNA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue uppanioHaabHbIX (QYHKIHM.

VYHuBepcanpHas TPUTOHOMETPUYECKAs IIOJCTAHOBKA.

9. OmnpeneneHHsblil HHTErpan u ero cBoiicrea. @opmyna Hetorona — Jleitonua.

10. IIpunosxeHust onpeAeIeHHOT0 MHTErpajla K peIIeHUI0 TeOMETPUYECKUX U (PU3HUECKUX 3aay.

11. Beruucnenue mioniazei ¢ mOMOUIBIO ONPEICIICHHOTO HHTErpasa.

12. BeruncieHue iomaan 1 JUIMHBL KpUBOM, 33/1aHHON ypaBHEHUSIMU B ITapaMeTpudeckoi popme.

13. Beruucienue mionaan KpUBOJIMHERHOTO CEKTOPa B MOJISPHBIX KOOpIMHATAX.

14. Beruncnenue miomaaei B IpsMOYTOJIBHBIX U MOJISIPHBIX KOOPAUHATAX C IOMOLIBIO OIPEIEIICH-
HOTO MHTErpaa.

15. Beruncnenue JUIMHBI IyTH € TIOMOILBIO OIIPEIEICHHOIO HHTETpaa.

16. Beluncienue JUIMHBI 1yTU KPUBOM, 3a/1aHHOM MapaMeTpU4eCKH.

17. Beruncienue oo0beMa Tejia BpallleHUs ¢ IOMOILBIO ONPEIeIEHHOT0 HHTErpaa.

18. Beruncienue mioniaay NOBEPXHOCTH TEJIa BPAILICHUS.

19. HecoOcTBEHHBIE MHTETPAJIBI IEPBOTO U BTOPOTo THUMA. [IOHITHS CXOIUMOCTH U pacX0JUMOCTH
HECOOCTBEHHOI'0 UHTErpaa.

20. HecoOGcTBEHHBIE MHTETPAJIBI OT Pa3phIBHBIX (PYHKIIHIA.

PO NN D=

TumnoBbie BApUAHTHI OUJIETOB
o qucuuIniniae «MareMaTHYeCKUH aHAJIN3»

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPALIN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICIIEI'O OBPA3OBAHUA
«MOCKOBCKHMI MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHW MNOJUTEX)

dakynbTeT 0a30BBIX KOMITCTCHIIHH, Kadenpa «Maremarukay
JucuurnnnHa «MaTeMaTHIeCKUil aHaIu3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Has, HeompeaeIeHHbIN HHTerpai. Talaua OCHOBHBIX HHTETPAJIOB.
dx

o=

3. Haiitn rpaguent pyHkimn , _ yw B Touke MO (1,4).

2. BBIUHUCINATE HEONIPEACIICHHBIN UHTErPal I
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4. VYkaxure, KaKoi 13 HECOOCTBECHHBIX UHTETPAJIOB SIBIISIETCS CXOSIIAMCS

.1[\/ xdx, .1[ x3dx, .ll.\/xsdx .

5. HaiinuTe sKCTpeMyMBI U TOUKH Tepernda y=(x-1)e™.
byHKITIN

YTBepxaeHo Ha 3acemannu kadenpsl MmareMatuku «_03» 05 2023 ., mpotokoa Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnera / /

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHNS POCCHUIICKON ®EJEPALINNU
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIBHOE
YUYPEXJIEHUE BBICIIIET'O OFPA3OBAHUSA
«MOCKOBCKHWI NOJUTEXHUYECKHUI YHUBEPCUTET»
(MOCKOBCKHWM NOJUTEX)

®dakynbTeT 6a30BBIX KOMITCTCHIIHH, kadeapa «MaTemaTuka»
OopazosarenbHas nporpamMma 15.03.03 «IlpuknanHas MmexaHuka»
Kypc 1, cemectp 2

IK3aMeHALHMOHHBIN onteT No 1

1. HecoOcTBeHHBIE HHTETPAIBI IEPBOTO U BTOPOTO THIA. [IOHITHS CXOTUMOCTH U PaCXOJUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

2. Haiiti npon3BoaHYyI0 QYHKLIUH, 3aJaHHON t 2t?
napaMeTpU4ecKu

3. HUccnenoBarh Ha SKCTpeMyM (QYHKIUIO Z = X2 —x+ Y2 +2y.
.6

4. Bprauciauth onpeaeneHHbld HHTerpa l 3sin® x cosxdx .

5. Haiitu 00beM Tena, MOIy4eHHOro BpaleHrueM BokpyT ocu OX ¢(urypbl, orpaHUYeHHOMN JTMHU-

AMH y=x° y= x=0.
1,

YTBepxkaeHo Ha 3acemanuu kadenpsl maremMaTuku «_03» 05 2023 r., mpoTtokos Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnera / /

Jl1g mpoBeeHNsT TPOMEKYTOUHOTO KOHTPOJIS 3HAHUN CTYJIEHTOB B TUCTaHIIMOHHOM
¢dopmare B pazpaboTaHHBIX Kadenpoit «MaTeMaTHKay OHJIAH-Kypcax UMEIOTCSI UTOTOBbIE TECTHI.
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