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1.  Ileam, 3a7a4u U IVIAaHUPYeMble Pe3yJIbTATHI 00y4eHHs 110

AUCHUIIJIMHE
K OCHOBHBIM yensim OCBOEHUS TUCUUILIMHBI «MaTeMaTU4ecKuil aHalIu3» CIIEyeT OTHE-
CTH:
- BOCIIUTaHHE Yy CTYICHTOB OO0IIei MaTeMaTH4eCKON KyJIbTYphI;
- IpUOOpETEHNE CTyIEHTaMU LIMPOKOI0 Kpyra MaTeEMaTUYECKUX 3HAaHUM, YMEHUI U HaBbl-
KOB;

- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HMHIYKTUBHOMY M JEIYKTHBHOMY MBIILICHHIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON UHTYULINH;

- YMEHUE CTYJEHTAaMH pa3BUBaTh HABBIKM CAMOCTOSTEIBLHOIO U3Y4EHUsl yUeOHOM U Hayd-
HOH JINTEepaTyphbl, COAEPKALEH MATEMATUYECKUE CBEACHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JEATEIHHOCTH B COOTBETCTBUU C KBAIN(UKAITMOHHON XapaKTe-
pPHUCTHKOI OakaslaBpa 110 HalpaBJIeHHIO, B TOM 4Kcie (GOpMUPOBAHHE YMEHUHN UCIIOJIB30BATh OCBO-
€HHBIC MaTEMAaTUYECKHE METO/IbI B TPO(ECCHOHABHON A TEIbHOCTH.

- MOATOTOBKY BHICOKOKBAJIM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBHIX UG-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJIOTMUYECKHUX PUCKOB COBPEMEHHOH LIMPPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKUil aHaIu3» ClIeyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMH OCHOBHBIX MOHATHI, METOIOB, (POPMHUPYIOIINX OOIIYI0 MareMa-
TUYECKYIO MOATOTOBKY, HEOOXOIUMYIO ISl YCIIEIIHOTO PELICHHS MPUKIAAHBIX 3a/1a4;

- (hopmupoBaHHe y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIMM, COOTBETCTBYIOLIUX €T0
HAIPAaBIECHUIO MOJTOTOBKU U 00ECIIEUHBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPY/a.

OOGyueHue 1o nucuUILInHe «MaTemMaTHYeCKUid aHaInu3) HalpaBiIeHo Ha (OpMHUpPOBaHKE Y 00y4a-
foluxes cneayomux kommnereHuud B cootBeTrcTBUu ¢ GI'OC 13.03.02 DnexTposHepreTuka u
JIEKTPOTEXHUKA (YpOBEHb OakajaBpuara), yTBEpKICHHBIM IprUKa3oM MuHHCTEpCTBa 00pa3oBa-
HUs ¥ Hayku Poccmiickoit @deneparuu ot 28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

Koa u HanmMeHoBaHue KOMIIeTEeH M

HH}II/IKaTopr JOCTHKCHUSA KOMIIC-
TCHIHUHU

OIIK - 3. CriocoGeH npuMeHsTh COOTBETCTBY-
IOUIMH (PU3UKO - MaTeMaTHUYECKUil anmapar,
METO/IbI aHAIN3a U MOJCITUPOBAHUS, TEOPETH-
YECKOT0 U HKCIIEPUMEHTAIBHOTO UCCIIEI0Ba-
HUS TIPH PeIICHHH PO EeCCHOHATBHBIX 3a7a4

HOITIK-3.1. Mcnionb3yeT OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCLUIIINH, METOIbI
anredpbl 1 MaTEMATHYECKOIO aHAJINU3a, TUd-
(hepeHIMaTbHOTO U HHTETPAIbHOTO UCUUCIIe-
HUS, YUCIICHHBIX METO/10B; (PU3HUECKUE SBIIE-
HUS ¥ 3aKOHBI MEXaHUKH, TEPMOANHAMHUKH,
3JIEKTpUYECTBA MarHETU3Ma, ONTHKH.
NOIIK-3.2. BeimoyHseT aHalu3 U MOJEIUPO-
BaHUE, TEOPETUYECKUE U IKCIIEPUMEHTAIIb-
HBIE UCCIICIOBAHMUS PU PEUICHUH MPOoQeccu-
OHAJIBHBIX 3aJ1a4 C UCMOJIb30BaHUEM (PU3UKO-
MaTeMaTHYeCKOro anmapara.

HOIIK-3.3. [IpuMeHsieT METOIbI BBISIBIICHUS
poOJIEM B JIEKTPOIHEPreTUUECKOM OTpaciu
C HCIOJIb30BaHNEM HAaBBIKOB aHAJIUTUYECKOTO
U DKCIIEPUMEHTAJIBHOIO UCCIIEJOBaHMS OC-
HOBHBIX (PU3MUYECKHUX 3aKOHOB M TEXHOJIOTH-
YECKUX NPOLIECCOB.




2.

MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTenbHOM yacTu 0s0ka bl: Monynps «MarteMatnueckue u ecre-
CTBEHHO-HAYUYHbIE JUCIUIUITMHBDY.
Hucnurnimuna 6a3upyercs Ha CIeAyIoIIeH, MpOHACHHOW TUCIUTIIINHE:

- TUHEeHas anreopa.

Juctummmaa «MaTeMaTHdecKuil aHam3» JJOTHYSCKHU CBsI3aHa C IMOCIICAYIOIUMH TUCIUTUIMHAMMU:
B obazamenvrou wacmu:

MaTeMaTUYECKUI aHaJIH3;

dusnka;

TEOPETHYECKHE OCHOBBI DJICKTPOTEXHUKH;

TEOpeTHYecKas MEXaHUKa;

JJIEKTPOHUKA,

HKOHOMHKA U YIPABICHHE B YHEPTETHKE.

B yacmiu, 0mHOCﬂM4€ﬁC)l K 2J1EKIMUBHbIM ()MCI/;Z/H’ZJZMHLIM.’

MAaTCMAaTUYCCKUE METOJAbI MOJACIIMPOBAHUSA U aHAIN3a SJICKTPUYCCKUX U BJICKTPOHHBIX
CHCTEM.

3. CTpyKTypa U cofep:KaHue QU CHUIINHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsEeT 4 3aueTHbIE eUHULIBI -144 yaca.

3.1. Buabl yueoHoii padoThl U TPYA0EMKOCTH

3.1.1 Ounas ¢popma o0y4eHHs

n/n Bup yuyeoHo# padoTbl Koaneerso Cemectp 2
4acoB
AyIHMTOPHBIC 3aHATHS 72 72
B ToM ynce:
Jlexun 18 18
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 54 54
2.
JIaGopaTopHbIe 3aHATUS - -
CamocrosiTesbHast padoTa 72 72
IIpoMe:kyTouHasi aTTecTALMSA
3K3aMEH C) C)
Hroro 144 144
3.1.2 3aounas ¢opma odyuyeHust
n/n Bup yuye6Hoii padoTbl Koausecrso Cemectp 2
4acoB




AyIUTOpPHBbIE 3aHATHS 20 20

B Tom uucie:

Jlexkuun 8 8

CeMuHApCKUE/TIPAKTHYECKUE 3aHIATHS 12 12

JlaGoparopHble 3aHATHS - -

CamocrosiTesibHas padoTa 124 124

IIpome:kyTOoUHAas aTTeCTANMS

SK3aMeH ) ]

Hroro 144 144

3.2. TemaTu4yeckuii NJIaH M3y4YeHHs TUCIHUNTIHHBI

TemaTudeckue miaHbl U3y4eHUs AUCUUIUIMHBI IO OYHOU M 3a04HOM (popmam 00ydeHus pazme-
IIEHbI B IpUJIokKeHuM 1 k pabouelt mporpamme.

3.3.  Conep:xaHue pa3aejioB JUCHUILTHHBI

BBeaenue

HpeI[MeT, 3ala4i U COACPKaHNUC NUCHUITIINHBI. OCHOBHBIE 3TAIIbI PasBUTHUA AUCHUIIIINHBI.
CprKTypa Kypca, €ro MECTO U pOJIb B IIOAT'OTOBKE 6aK8.J'IaBpa, CBA3b C APYIr'UMHU JUCHUILIIMHAMU.

Pazpnen 1. ludpepennuanbHoe ucunciaenne GyHKuuii 01HOM nepeMeHHOM

Tema 1. UucnoBas nocnenoBarenbHOCTh. [Ipeaen yncnoBoi nmocinea0BaTEIbHOCTH U €r0
coiicTBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkuun. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBeiii 1 BTopoii 3aMedarenpHble npeesbl. CpaBHEHHE 0ECKOHEYHO MajlbIX
1 0ECKOHEYHO OOJIBIIMX BETUYMH. DKBUBAJIECHTHbIE OECKOHEYHO MaJIble BEIMUHMHBI.

Tema 2. HenpepbrIBHOCTh QYHKIMI B TOUKE U HA MPOMEXKYTKE, TOUKH pa3pbiBa (PyHKIINH,
uX Kjaccupukanus. ACUMITOTH rpaduka QyHKIMH, UX KIACCUPUKALHSL.

Tema 3. [IpousBonnas pynkuuu. ['eomeTpuyeckuil 1 GU3NYECKUI CMBICT TPOU3BOIHOM.
[TpaBuna quddepeHipoBanus U GOPMYIIbl BBIYMCICHNUS MTPOU3BOAHBIX. TabauIa mpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Boruncienue npon3BOAHBIX (YHKIMM, 3alaHHbIX pa3iny-
HBIM 00pa3zoM.

Huddepenunan. [IpousBogusie u AuddepeHnansl BHICIIUX NOpsiAKoB. [IpubnnkeHHbIe
BBIYUCIICHHSI C TIOMOIIbIO U (HEepEeHIInaTOB.

Tema 4. IIpaBuno Jlonutans. @opmyna Teitnopa. PackpbiTe HEonmpeaeIeHHOCTEN pas3-
JAU4YHOTO THIA. Pa3nokeHne OCHOBHBIX 3JIEMEHTapHBIX QyHKIMi 1o ¢popmyse Teitnopa. [Tpubnu-
KEHHBIC BBIYMCIICHUS C TOMOIIBIO opmyIsl Teimopa.

Tema 5. OcHoBHbIE TeopeMbl MU HepeHInATBHOTO UCUUCIEHUSI. MOHOTOHHOCTh (PYyHK-
11U, SKCTpeMyMbl HeoOXoaumble U 10CTaTOYHbIE YCIOBHSI MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myMa. MccenenoBanue BeITyKIIOCTH Tpaduka GpyHkimu. Touku nepernda rpapuxa GyHKIUH.

O6bmas cxema uccieqoBaHusl QYHKIMU U TOCTpoeHus ee rpaduka. CBoicTBa QyHKIMIA,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblee 3Ha4eHUs1 QYHKIIMU Ha OTPE3Ke.

Paznen 2. ludgdepenunanbHoe HCHUCIeHNE (PYHKIMH HECKOJIBKHUX IePeMEeHHbIX



Tema 1. @yHKIIMN HECKOJIBKHMX IEPEMEHHBIX. JINHUU M MOBEPXHOCTH YpOBHs. YacTHbIE
npou3BoaHbIe. [lomubrit muddepennuan. [IponsBomHbIE CI0KHON (QYHKIIUA HECKOIBKHUX TIEpe-
MEHHBIX. YacTHbIE IPOU3BOHBIC U JU(PepeHIranbl BrICIINX nopsaakos. Teopema IlIBapia.

Tema 2. [IpousBoanas no HanpasieHuto. ['paauent. KacarenbHas k kpuBoid. KacatenbHas
IUIOCKOCTh M HOpMalib K moBepxHocTH. Dopmyna Teitnopa. DxcTpeMyM (yHKINN HECKOIBKHX
nepeMeHHbIX. Heo0Xoqumble 1 10CTaTOUHbIE YCIOBUS SKCTPEMYyMa.

Pasznen 3. I/IHTerpa.nbﬂoe HCYHUCJICHUE

Tema 1. IlepBooOpa3Has. Teopema cyIeCTBOBaHUS HEOIPEACICHHOIO0 WHTerpana. He-
OTIpeNIeICHHBId MHTETpall U €ro CBOMCTBA. Tabiniia MHTETPajIoB OT OCHOBHBIX AJIEMEHTAPHBIX
GyHkuui. MeToq HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToabI THTETPUPOBAHHMS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, TIOIBEIEHUEM 101 3HaK Ju(QepeH-
nuana. Merog MHTErpupOBaHUS 110 YaCTSIM.

WHTerpupoBanue paiuoHaIbHBIX Jp0o0ei, HHTETpUPOBaHUE HEKOTOPBIX BUIOB UPPAMOHATIBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIMH.

Tema 2. 3ajaun, NpUBOISIINE K MOHATUIO ONPEAETICHHOTO MHTerpana. OnpeaeneHHbIH
MHTETpaJl, €ro CBOMCTBA. Y CJIOBUS HHTErpUPYEMOCTH. MIHTErpall ¢ nepeMeHHBIM IIPEIEIIOM UHTE-
rpupoBanus. @opmyna Herorona — JleitOHuma. 3aMmeHa nepeMeHHO B OIpeIeIEHHOM HHTETpalle.

[TpunoxeHnus onpeeneHHOro HHTErpaia B FTeOMETPUH U MEXaHHUKE (BbIYUCIEHHE II0IIa-
Jiei TUIOCKUX (DUTyp, AITMHBI KPUBOH, 00BHEMOB.

Tema 3. HecoOcTBeHHBIE MHTErPAIbI IEPBOIO U BTOPOIO poJia (110 6ECKOHEUHOMY ITpoMe-
KYTKY, OT HEOTPaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3anauu, NpuUBOSAIIME K KPATHBIM UHTErpaiaM. JIBOMHON U TPOWHOW HHTErpassl,
uX cBOMCTBA. IIpaBuia BIYMCIECHUS JBOMHBIX HHTEIPAJIOB.

3.4. TemaTuka NPpaKTHYECKUX 3aHATHH MO JUCIHUNJINHE
«MaremaTHYeCKHH aHAJIU3»

3.4.1. Ounas ¢opma o0yueHus

Ne Tema 3ausaTus

1 Paznes 1. DiieMeHTHI MaTeMaTHY€CKOI0 AHAJIU3A.

YucnoBas mocienoBaTeabHOCTb. [Ipenen uncioBoi mocneaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. Oyukmus. [penen pynkuun. Teopems o pee-
nax ¢ynkuuu. [TepBblii 1 BTopoii 3aMeydaTesIbHbIe Peaebl.

2 CpaBHeHHE O€CKOHEYHO MallbIX U OECKOHEYHO OOJBIINX BEJIMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJlble BEJTMYUHBI.

PackpsITHe HeonpenenIeHHOCTEN PA3IMYHOIO THUIIA

4 | HermpepbIBHOCTb (DYHKIIMI B TOUKE M HA IpoMexyTke. OTHOCTOpOHHUE Mpenenbl. Toukn
paspeiBa pynkiun. [Tpumeps! pemenus 3amaq

5 ITpousBonnas ¢ynxuu. Ilpasmia auddepenunpoBanust u GoOpMyIIbl BEIYUCIECHUS MTPO-
n3BoJHBIX. TexHuka nuddepennupoBanus

6 HuddepenurpoBanue oOpaTHbIX QyHKIMHA, (PYHKIMNA, 3aJaHHBIX HESIBHO, ITapaMeTpuye-
ckH, Jorapupmmuueckoe nudpepeHnpoBaHmne

7 Huddepennunan. 'eomerpudeckuii cmpicn auddepennuana. [Iponzsoansie u nudpdepen-
ITHAITBI BBICIIHX MOPSIKOB. [IpnOmmkeHHbIe BEIYUCICHUS C TOMOINBI0 tuddepeHnnaios.
8 [IpaBuno Jlonurtana. @opmyna Teisopa. PackpbiTue HEONPENETEHHOCTEN pa3IunYHOTO
tuna. Pa3nokeHust OCHOBHBIX 3JIEMEHTapHbIX (GyHKIUH 10 ¢popmyne MakiiopeHa.

9 [TpubamxeHHble BBIYMCIEHUS ¢ TOMOIIBI0 Gopmyssl Teitnopa.

10 | INonmHoe uccnenoBanue GyHKUUH U mocTpoeHue rpadpukoB. [Ipumepsl

w




11 | [MonHoe uccnenoBanue GyHKIUNA U TOCTpoeHue rpadukoB. [Ipumeps! (Tpo1omKeHHE)
CamocrosrenbHas pabora Nel Ha ceMuHape 1o GyHKIUSM OIHOHN epeMeHHON

12 | Pa3nen 2. @®yHKIUM HECKOJIbKHUX NepeMeHHbIX. JINHUM 1 TOBepXHOCTH ypoBHs. YacT-
HBIE IPOU3BOJIHBIC U JU(depeHIIra MepBoro NOpsIKa.

13 | [Honnseni muddepenman. IlpousBoansie cnoxkHou ¢yHkiuu. [IponsBonHas GyHKIINH,
3aJlaHHOM HesBHO. YacTHBIE MPOU3BOIHBIC U AU(GEPEHIINATBI BBICIINX MOPSIAKOB. Teo-
pema [IBapiia.

14 | IIpousBoHas 1o HanpaBJIeHHIO. [ pagueHT.

15 | DkcrpemyM QyHKIMH HECKOJIBKUX MepeMeHHbIX. HeoOxoaumble 1 JOCTaTOYHBIE YCIOBUS
JKCTpEMYyMa.

16 | CamocTosiTeibHasi padoTa Ne 2 Ha ceMHHape Mo (PYHKIIHSIM HECKOJIbKHX IMepeMeH-
HBIX

17 | Pa3aen 3. UnTerpajbHoe HCUHCIEHUE
[TepBooOpasnas. HeonpeneneHHbIi HHTErpall U €ro CBOMCTBA. MeToa HENOoCpeICTBEeH-
HOT'O MHTETPUPOBAHUSI.

18 | nTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM, MoABeIeHneM 01 3HaK nuddepen-
nuana. MeTo HHTErpupoBaHus MO YaCTIM

19 | UnTerpupoBaHue palMoHaIbHBIX APOOEi, MHTErPUPOBAHUE HEKOTOPBIX BUAOB HPPALIUO-
HAJIBHBIX (YHKIUH

20 | MaTerpupoBaHue TPUTOHOMETPUYECKHUX (DYHKITUH.

21 | BeuuciaeHre OnpeeICHHBIX HHTErpaioB 1o ¢popmyine Hetorona-JIeiiOnuia. 3ameHa me-
pPEMEHHON U MHTETPUPOBAHKE T10 YACTSIM B ONPEACICHHOM HHTErpae.

22 | ITpuosxeHus ONPeIeIICHHOTO HHTETPajia B TCOMETPUN B MEXaHUKE (BBIYUCIICHUE TUTOMIA-
Jeil mnockux Guryp, IIHHBI KPUBOH).

23 | [IpunoskeHus ONPeIeICHHOT0 HHTETpalia B TECOMETPHH U MEXaHUKE (BBIYHCIICHHE 00Be-
MOB, IUIOIIA/CH MOBEPXHOCTH).

24 | HecoOGCTBEHHBIE MHTETPAJIBI IEPBOTO M BTOPOTO POJIa, UX BHIUUCIICHHUE.

25 | 3ajmaun, MPUBOSAIINAE K KPATHBIM WHTETpaJiaM. BeIuuciieHne TBOWHBIX HHTETPATIOB CBE-
JIEHUEM K MMOBTOPHBIM. 3aJja4ll HA U3MEHEHHUE MOPSAIKa HUHTETPUPOBAHUS B IBOMHOM MH-
Terpaie

26 | I'eomeTrpuyeckue u pu3nUecKre MPUIOKEHHUS KPATHBIX HHTETPATIOB, IPUMEPHI BHIYHCIIE-
HUSL.

27 | KoHTponbHOE TECTUPOBAHUE TI0 KYPCY.

3.4.2. Ounas ¢popma o0yueHus
4. Ne Tema 3ansATHSA
n/n
1 Paszngen 1. Di1eMeHTBI MATEMATHYECKOI'0 AaHAJIN3A.
3ajaur Ha BBIYMCIICHHUE MPEJIETIOB YHMCIOBBIX MOCIIEI0BATEILHOCTEN U DYHKIIUMN.

2 Pemenue 3a1au Ha TexHUKY quddepeHIIIPOBaHUS U IPUMEHEHUE TTOHSTHS POU3-
BOJIHOM K MCCIIEZIOBAHUIO QYHKIIMH U TOCTPOEHUIO rpauKOB PYHKIIUHA.

3 Pa3nen 2. ®yHKUMH HECKOJIbKHUX MePeMEHHbIX. 3314l HAa BBIYUCIEHUE YaCTHBIX
MIPOU3BOHBIX, POMU3BOIHOM 110 HAMPABIICHUIO, TPAJUEHTA U HA UCCIISIOBAHUE DKC-
TpeMyMOB (YHKITMI HECKOIBKUX MEPEMEHHBIX.

4 Pa3znen 3. UuTerpajibHoe ucuucjieHue. MeTobl BHIYMCICHHUS HEOMPEAEICHHBIX
WHTETPAJIOB OT PA3IMYHBIX (YHKITUH.

5 Brrunciienne onpeaeieHHbpIX 1 HECOOCTBEHHBIX HHTETPAJIOB.

6 Brrunciienrne KpaTHBIX HHTETPAJIOB.




4. Y4eOHo-MeTOAUYecKOe U HH(pOpPMALIMOHHOE 00eceyeHue

4.1. HopmartuBHble 1okyMeHTbI 1 OCThI

®I'OC 13.03.02. DnekTposHEpreTUKa M AJIEKTPOTEXHUKA (YpOBEeHb OakamaBpuara), yTBEp-
XKIEH mpukazoM MuHuctepctBa oOpasoBaHusi W Hayku Poccuiickoit ®epepanuu oT
28.02.2018 Ne 144 (pen. ot 19.07.2022 Ne 662)

AxkaneMuyeckuil yaeOHBIN MJ1aH 1Mo HanpasieHuto moarotoBku: 13.03.02 Dnexkrposneprerrka
u anekrporexHuka. [Ipoduns: DnexkTpoobopyaoBaHHe W MPOMBIIIICHHAS 3JIEKTPOHHUKA.
®opma o0yuenus — ounasi. 2023.

AkazgeMu4ecKuid yaeOHBIH T1aH 1o HarpasieHuto moarotoku: 13.03.02 DnekrposHepreTuka
u 3nekTporexHuka. [Ipoduns: DnekrpocHadbxenne. Dopma oO0ydenus — 3aounas. 2023.

Vka3 IIpe3unenra Poccuiickoit ®enepannu ot 01.12.2016 Ne 642 «CtpaTeruu Hay4HO-TEX-
HOJIOTM4ECKOro passutus Poccuiickoit @enepanun.

[Tpuka3z MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxxaennu llopsiika mprUMEHEHHUs] OpraHU3alUsIME, OCYIIECTBISIIOIIMMHU 00pa3oBa-
TEIbHYIO JIeATEIbHOCTD, AIEKTPOHHOTO O0yUYEeHHs, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTUH NpU peaan3alnuu 00pa3oBaTeIbHbIX IPOrPaMM».

4.2.  OcHoBHasi IuTEpaTypa

®uxteHromnsi .M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YUeOHUK JJig BY30B, 15-¢ u3f.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

Ouxrtenronsi] [.M. OcHOBBI MAaTEMAaTUUYECKOTO aHANU3a: YUeOHUK AJIs BYy30B, 14-€ usn.,
crep. CII6, Jlanb. 2023. Yacts 2. 464 c.

Kynpssues JI.J[. Kpatkuii kypc marematudeckoro ananuza. T.1. AuddepenunanpHoe u uH-
TerpajibHO€ MCUUCIICHHs (DYHKIMIA OJHON rmepeMeHHOU. Pspr: YueOHuk [DekTpoHHBIN pe-
cypc]: yueO. - DnexkTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum goctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoaHWTE/JbHAS JIUTEPATypa

[Tuckynos H. C. uddepenunanbHoe 1 UHTETpabHOE MCUYUCIIEHUS A BTY30B. B 2-X To-
Mmax. M.: UaTerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxosckuii B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTUKH JJI1 TEXHUYECKUX BBICIINX yueOHbIX 3aBenenuil. Yactu 1-4. M.: MI'TY, 2012. 400
IK3.

Kpatkuit xypc BbICHIEH MaTeMaTHKH [DIJIEKTPOHHBIM pecypc]: yuel. - DIeKTpoH. JaH. -
MockBa:  JdamkoB u K, 2017. - 510 c¢.  [Pexum pgocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.]

byrpos f1.C., Huxonsckuit C.M. Briciias MaTemaTuka: yueOHUK JUIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTterpanbHoe McUUCieHre GYHKIUN OJTHONW U HECKOJIBKUX MepeMeHHBIX. Teopus momus: Me-
TOJMYECKUE YKa3aHUs M BapuaHThl pacdeTHO-Tpaduyeckux pador // boxynoB M.A., bopo-
nuna C.J., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Marematnueckuii ananus. Teopus npenenoB u qudepeHnnanrbHOe HCUNUCICHUE: OCHOBHBIS
MOJIOKEHUS TEOPHH, METOJIMUYECKHE YKa3aHUsl M BapUaHThl pacyeTHO-Tpaguueckux pador //
bonynoB M.A., boponuna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4. DaekTpoHHBIE 00pa3oBaTebHbIE PecypChl


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

[TpoBenenue 3aHATHI U aTTECTAlIMA BO3MOYKHO B IMCTAHLIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
cTeMbl AucTaHIMOHHOTro 00ydeHus yHuBepcutera (CJJO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoit «MaTtemaTrkay IEKTPOHHBIX 00Opa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
POrPaMMBI:.

DJeMEeHTHl MaTeMaTHYECKOTO
aHaIM3a

WuTerpanbHOe HCYUCIICHHE
(GyHKIMH OJTHON EepeMEHHOM
Huddepenunanbaoe ncuncie-
HUE QYHKIUH HECKOIBKUX IIe-
PEMEHHBIX

JloTmoTHUTEBHBIE TJIaBBI MaTe-
MaTHYECKOr0 aHaIN3a

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

Pa3zpaborannbie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust padoT B JUCTAHIIMOHHOM (hopMaTe yCTaHaBJIMBAETCS OTAEIbHBIMU PACIO-
PSOKEHUSIMU TIPOPEKTOPA 1O yueOHO paboTe W/MiTh EHTPOM YyueOHO-METOINIECKOI paboThI.

Ka)KIlHﬁ CTYIICHT 0660HC‘ICH I/IHI[I/IBI/II[yaJILHI)IM HGOFpaHI/I‘-IeHHI)IM IlOCTyrIOM K BHGKTPOHHOfI

6I/I6J'II/IOT6KC MOCKOBCKOI'O ITOJIUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAMYECKUE MAaTepUAIbl B SJIGKTPOHHOM BHJE, TIPE-

CTaBJIEHHBIE HA CAUTE mospolytech.ru B pa3aciic: ((I_[eHTp MAaTEMATHUUYCCKOI'O 06paSOBaHI/I}I»

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U HH(DOPMAITMOHHBIC MaTepUaIbl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB HH(HOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTH «IHTepHEeT» 1JIsi OCBOSHUS

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

4.5. J/InuieH3u0OHHOE U CBOOO/IHO PACIPOCTPaHsieMOe MPOrpaMMHOe
o0ecneyeHue

Ne| HammenoBanme | Pazpabotuuk [1O | [octynmHocts (u- | Ccbuika Ha Equnbiii peectp
(mpaBoobiaa- [IEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JIJIst
TEJb) 060/HO pacmpo- 9BM u B/ (ipu Hanuuun)
CTpaHseMoe)
1 [Astra Linux | OOO JInneH3noHHOe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIutieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'UN" 75
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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.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 IpodeccHOHATBHBbIE 0a3bl JAHHBIX U HH(pOPMALMOH-
Hble CIIPABOYHbIE CHCTEMBI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX IJIfl OCBOCHUA NUCHUIIJIMHBI:

HaumeHoBaHue Cchblika Ha pecypce HocTynHocTh

HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI

Hocrtynna B cetn UH-
TepHeT 0e3 orpanuye-
HUH

https://stackoverflow.co

Stack Overflow
m/

Nndopmannonnsie pecypebl Cetu

KoncybratlLoc http:// www.consultant.ru | loctymto

[Topran @enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeabHBIX cTaH- | http://www.fgosvo.ru. JoctymHo
JIapTOB BHICHIETO 00pa30BaHUs

JIEKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetu MH-
TepHET Oe3 orpaHuye-

HUH
IPR Books https://www.iprbookshop | locrynna B cetu UH-
ru/ TepHeT 0e3 orpaHuye-

130505

IIpogdeccnonanbubie 6a3b1 JAHHBIX

ba3a qaHHBIX HAy4YHOMW AJIEKTPOH- http://www.elibrary.ru JoctynHo
HOI OnMbIIMoTeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | docrymHo
noJinTeMaTH4eckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (6ndamomerpu-
geckas) 0aza JaHHBIX

5. MaTepuajJibHO-TeXHUYECKOe o0ecnevYeHne U CIUIIIUHbI

MaTepI/IaJ'IBHO — TexHu4eckas 0aza YHUBCPCUTETA oOecrieunBaeT IMPOBEACHNE BCEX BUI0B
3aHITHIA, IPETYCMOTPEHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaMm.

Kadenpa «Matemarukay He pacroyiaraet COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U HCTIONb-
3yeT yueOHbIe ayTuTOpun U3 o0Iiero GoHaa YHUBEPCUTETA.
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[Tpu HEOOXOIMMOCTH /17151 POBECHNUS WHTEPAKTUBHBIX MPAKTUYECKUX 3aHATHIA UCTIONb3Y-
I0TCSI KOMIIBIOTEPHBIC KIaCChl YHUBEPCUTETA.

6. MeTozmqecmle PEKOMEHIAIUNA

6.1. METOI(I/I‘{eCKI/Ie PEKOMEHAALINN NJIA IIpenoaaBaTe sl
IO OpraHu3anuu oﬁyqennﬂ

[Ipexne Bcero, cienyer oOpaTuTh BHUMAHKUE CTYI€HTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YaeMbIi UMU MaTepual He TpeOyeT KaKoh-Tr00 CIeHaTbHON (JIOTIOTHATEIHHOW) TOATOTOBKU U
BIIOJIHE MOKET OBITh YCIEIIHO U3y4Y€H, €CIIU CTYACHTHI OyAyT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHSATH JOMAIITHHE 3aJaHHsI ¥ TTOJIb30BaThCS (IMIPH HEOOXOIMMOCTH ) CUCTEMOMH MJIAHOBBIX KOH-
CyJIbTAllMi B T€YEHUE KAKIOro cemecTpa. Bomlenamme B Kypc MaraHaliu3a pasJieibl SBISIOTCA
KJIACCUYECKHMHU, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT LIIUPOKOE pac-
MIPOCTPAHEHHUE ISl PELICHMS PA3HOTO POJia 3a7a4 BHYTPU CaMOM MAaTEMAaTHUKHU U MPUKJIAJHBIX 3a-
nad. FIX ocBOeHHE MOMOXKET CTYJIECHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCBMEHHYIO PeYb, YCIENIHO MPUMEHITh HAKOIJICHHbIE 3HAHUS B PO ECCHOHATBHON
JIEATEIIbHOCTH.

HeoOxonuMo ¢ camoro Havasna 3aHSITUIH PEeKOMEHOBATh CTYAEHTaM OCHOBHYIO M JOTIOJI-
HUTEJIBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpPA JaTh CIMCOK BOIPOCOB JI OATOTOBKH K K3aAMEHY.

Ha nepBomM 3aHATHH IO JUCHUILTHHE ClieAyeT 0053aTeabHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJE B (popMax TEKyIIeH 1 MPOMEKYTOTHON aTTECTAIMIA 1O TUCIUIUINHE, CPOKAX UX TIPO-
BEJICHUS, YCIOBUAX JOMYCKA K IPOMEKYTOUYHOM aTTeCTallMH, IPUMEHSAEMbBIX BUIAX MPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TeOpeTHUECKOro marepuaia JOJIKHO COMPOBOXKIATHCS WIUIIOCTPATHBHBIMU
pUMepaMu, TIIATEIbHO OTOOPAHHBIMU MPENoAaBaTeNeM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKU [IPY PEIIEHUH 3a/1a41 HE OTBJICKAIU OT IJIaBHOT'O: OCMBICIICHUS UJEU U CYTH IIPUMEHS-
eMbIX MeToJ10B. Cieayer Bcerja yKa3blBaTh IPUMEPHI PAKTUYECKOT0 IPUMEHEHUSI PACCMOTPEH-
HBIX Ha 3aHATUSAX YpaBHEHUU U PopMyIL.

[IpakTuueckue 3aHATHS JODKHBI ObITh OPTaHM30BAHBI MPEMOIaBATEIeM TaKUM 00pa3oM,
4TOOBI OCTABAJIOCH BpeMsl Ha MEPHOINYECKOE BHITIOJIHEHHE CTYJCHTAMU HEOOJIBIIION CaMOCTOSI-
TeIbHOU pabOTHI B ayAUTOPHH JIJISl IPOBEPKH YCBOCHHSI M3JI0KEHHOTO MaTepuaa.

[IpenomaBatensb, Beymuii MpaKTUYECKUE 3aHATHS, TOJDKEH COTIIAaCOBBIBATh Y4EOHO-TEMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIONIb30BATh EAMHYIO CUCTEMY 0003HAYCHHIA.

[IpenogaBatento ciaenyeT 100MBATHCS CUCTEMATHUYECKONM HEMPEPBIBHOM pabOThI CTY/AEH-
TOB B TEYCHHE CEMECTPA, HEOOXOAMMO BHISBIISATH CHIIBHBIX CTY/IEHTOB U MIPHUBIIEKATh UX K HAYYHOU
paboTe, K y4acTHIO B pa3HOT0 poja OJIMMIINAJaX U KOHKYpCax.

CTyaeHT NOKEeH OIlyllaTh 3aMHTEPECOBAHHOCTh MPENOAaBaTeNs B JOCTUKEHUN KOHEU-
HOTO pe3yJibTara: B MPUOOPETEHWH OOYYArONTUMHUCS TPOYHBIX 3HAHUW, YMEHUM U BIAJCHUS
HAKOIUICHHOM nH(OopMaImeii uid pelieHus 3a/1a4 B podeccruoHalbHOM 1eTeTbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATUH U aTTeCTallMii BO3MOXKHO B JUCTAHIIMOHHOM (opmMare ¢ IpuMeHe-
HHEM CHCTEMBI TUCTAHIIMOHHOTO 00ydeHus yuuepcutera (CO-LMS) Ha ocHOBe paspaboTaH-
HBIX Kadenpoit «MaTemaTuka» 3JIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (JOP) o Bcem pasze-
JaMm mporpammsl (cM. 1. 4.4).

[Topsimok npoBezieHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
PaCIOpSDKEHUSIMU TIPOPEKTOpa Mo yueOHON paboTe W/WiM IEHTPOM Y4eOHO-METOIUYECKON pa-
OOTBHI.
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6.2. MeToauyeckue yKazaHus sl 00yYAIOIIUXCS 10 OCBOEHUIO
TUCHUNTHHBI

Pazgea 1: nudppepenunanbHoe ucuncienne GyHKuuil 0HOM MepeMeHHO

[Tpu u3yuenun quddepeHnnaIbHOro HCUncIeHus GyHKINN 0HOM TepeMeHHOM oOpaTHuTe
BHUMaHUE Ha MOHATHE Mpeena GyHKIUU B TOYKE U METOAbI ero Berurcienus. [penen — ogHo u3
OCHOBHBIX TOHSATHH MaTeMaTW4yeckoro aHanusa. Ilpu BbIYMCIEHUU MpenesioB (GYHKIMHM HAJO,

0 o
TIpeX/Ie BCEro, BBIACHHTH XapaKTep HeompejeneHHoctd | —, —, 0-00,00—00,1" |. Uro6sl
o0
OBJIA/IETh TEXHUKOM PEIICHUs 3a/1a4 Ha BBIYUCICHUE MIPEESIOB, HA0 3HATH JIBA 3aMEYaTEIbHbIX
npenena, TabauIly S5KBUBAJICHTHBIX OECKOHEUHO MaJIbIX, MpaBuiIo Jlonurans, pa3au4Hble IPUEMbl
PACKPBITUSI HEOTIPENICIIEHHOCTEH B 3aBUCUMOCTH OT BHUJA (DYHKIMU U PEIIUTH TOCTATOYHO OO0JIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipn m3ydeHun TeM, MOCBSIICHHBIX Mpou3BOAHONW u nuddepennmany GyHKIUH, HATO
OCMBICJIUTh UX T€OMETPUUYECKUIN CMBICII, TOHUMATh pa3iuine Mex 1y HuMu (auddepeHmuan - 3To
TJIaBHAS JIMHEWHAS 9acTh npupameHus GyHkiun). TBepo 3HaTh (Kak Ta0IuIy yMHOKEHUs) Gop-
MyJbel quddepeHIpOBaHUS OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMHA U npaBuia nuddepeHmpona-
HUs (BCE, KOHEYHO, HO OCOOCHHO TpaBmII0 TU((HEepSHIIMPOBAHUS CIIOKHOW (PYHKIINN).

OOpatuTe BHUMaHUE TaKke Ha ocoOeHHOCTH auddepeHurpoBanus GyHKIINI, 3a1aHHBIX
B HESIBHOU (popMe, mapaMeTpuiecKu, Ha mpueM Jorapudmudeckoro nuddepeHmpoBanusl.

CrnenyeT 4eTKo 3HaTh U YMETh IPUMEHSATDH aJITOPUTM UCCIIEOBaHUS (PYHKIMMA U TOCTPOE-
HUS TpaUKOB: ONpeIeTICHNE TOUEK pa3phiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTH-
KaJIbHOW, HAKIIOHHOH, TOPU30HTAIBHOMN ), HEOOXOAUMBIE U TOCTATOUHbIE YCIOBHUSI MOHOTOHHOCTHU
(GyHKINH, CYyIIECTBOBAHUS JIOKATBHOTO KCTPEMyMa, MIPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
GYHKIIMY 1 TOYEK reperuoa.

Pa3nen 2: nuddepennnanbHoe ucHucjieHue PyHKIMHA HECKOJIBKUX MepeMeHHbIX

[Tpu n3ydeHnn JaHHOTO pa3jieia 00paTUTe BHUMaHUE HA TO, YTO (DYHKIUS ABYX MTEPEMCH-
HBIX UMEET HATJISIIHBIN T€OMETPUUYECKUN CMBICIT — 3TO IOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMbICIUTh TOHATHS YaCTHBIX MPOU3BOIHBIX U TTOJIHOTO A depeHinana u 0cCoOeH-
HOCTb WX BBIYMCIICHHS, OBIQ/IETh TEXHUKOW BBIUMCICHUS MPOU3BOAHBIX OT CIOXHON (DYHKIIUU

HECKOIBKHX TepeMeHHbIX. CrieyeT o6paTiTh BHUMAHUE Ha T0, uto misa Gpynxmun 2 = Z(X, Y)

0°z 9%z

CMEIIaHHBIE YaCTHBIE MPOU3BO/IHBIE BTOPOTO MOPSIKA PABHBI MEXKTY COOOM:

pema IlIBapua), To ecTb NOpAAOK JU(PPepeHIIMPOBAHUST HE UMEET 3HAUCHUS.

Jlig GyHKIIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS! (PYHKIIMH B TPOU3BOIHLHOM
HalpaBJIEHUU XapaKTepU3yeTcsl MPOM3BOIHON 110 HAMpaBJIEHUIO, a HAaMOOJIbINAsk CKOPOCTh U3Me-
HeHUs QYHKIMK OyJeT B HalpaBJIE€HUHU BEKTOpa I'PaIueHTa.

Crenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBUS CY-
[IECTBOBAHUS IKCTpEMyMa (QYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

Paznen 3: nHTErpajibHOE HCHHCIEHHE
B uHTEerpasbHOM MCUMCIEHHM pellaeTcs 3ajgada, 0OpaTHOM TOHM, KoTopas paccMaTpHuBa-

nack B i depeHIHaTbHOM HCUHCICHAN: HEOOXOAMMO HaitTi s nanHoi dpynxumn 1 (X) Takyro

(byHKLMIO, TPOU3BOAHAS OT KOTOPOH ObliIa OBl paBHa 3a7aHHON. MIHTEerpupoBanue GpyHKIui — 10-
CTaTOYHO CJIOKHBIN pa3Jiesl MaTeMaTUKH, OBJIa/I€Th KOTOPHIM MOXHO TOJIBKO, €CJIM CTY/IEHT «BO3b-
MET» JI0CTaTOYHO OO0JIBIIOE KOJTUYECTBO HHTETPAIOB Pa3HOT0 TUIIA.
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Hano tBepao 3HaTh TabaMIly MHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (PYHKIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBAHHUS (3aMEHa IIEPEMEHHOM, OJIBEACHUE O] 3HAK JU(depeHnuana, -
TETPUPOBAHUE IO YACTSIM, IPUEMBI BHIYHUCIICHUS HHTETPAJIOB OT PAllMOHAIBHBIX APOOEH, OT pas-
HOT'O THIIa TPUTOHOMETPUYECKUX (PYHKLUH).

Hano ocMbIcaIuTh €IMHCTBO ITOAXO0AA K IOCTPOCHHUIO ONPEEICHHBIX, KPaTHBIX, KPUBOJIU-
HENHBIX, IIOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOECHUE HEKOTOPOM MHTETPAJILHOM CYMMBI M IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh T€OMETPUUYECKHI CMBICI U OCHOBHYIO ()OPMYITY BBIYMCIICHHSI ONPEAEICHHbBIX UHTE-
rpanoB — Gpopmyny Hetorona — Jleiibuuna, reomerpuueckie U pu3nuecKue MpuiiokKeHus orpee-
JIEHHBIX M KPAaTHBIX MHTErPaJioB, YMETh HAXOJUTh IUIOIIAb INIOCKON (UIYpHl, JJIMHY KPUBOM,
00BEM U IJIOLIAAb IOBEPXHOCTH TEJ BPAIICHHUS.

7. ®OoH OLIEHOYHBIX CPEACTB

@DOH/T OLICHOYHBIX CpeACTB MpeactasieH B [Ipunoxxenun 2 k paboyeil mporpaMme U BKJIIOYAET
pa3aensl:

1. MeToapl KOHTPOJIS U OLICHUBAHUS PE3YIbTATOB O0YICHHUS.
2. lllkana v KpUTEPHUH OLICHUBAHUS PE3YJIbTaTOB OOyUYEHUSI.
3. OueHoYHBIE CPEJICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IlpoMexyTouHasi aTTeCTalus.
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Ilpunoycenue 1

1. TeMmaTnyecKkHii MJIaH TUCHUTUIAHBI « MaTeMaTHYeCKU aHAIN3)» 10 HATIPABJIEHHIO MOATOTOBKH
13.03.02 DJieKTpo3HEPreTHKA M 3JIEKTPOTEXHUKA

[Tpoduns

J1eKTPO00OPY/I0BaAHNE U IPOMBINIJIEHHAS JIEKTPOHUKA

(baxanaBp)

®opma 00y4eHUS - OUHAS
I'ox Hadopa 2023/2024

Buabi yueOHoli padorsl,

Buabl camocTosiTeJIbHOM pa- ®opmbl
BKJIIOYASI CAMOCTOSITEIbHYI0 GOThI
< padoTy CTyIeHTOB arrecta-
=% )
Ne P 5 z g CtyneHToB un
o azzuena = % 2 U TPYI0EMKOCThH B 4acax
5]
@ = 8 Pe-
J | II/C | JIa6 | CPC | KCP | K.P. | K.ILI. | PTP | ¢pe- | K/p | D 3
par
Bropoi cemecTp
Pazgen 1. udPepenuunanbnoe uc-
yuciaeHue GyHKUHUA 0XHON epeMeH-
HOM. YuncioBas mocien0BaTelbHOCTb.
1.1 2 1 2 2 4 +

[Tpenen uncioBoil MOCIe10BaTENILHOCTH
U ero cBorcTsa. [IpaBuna npeneasHOro

nepexoaa. ®ynuxuus. [Ipenen pynkuuu.
Teopemsl 0 penenax QyHKIUU.
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Boinauya saxaunii PI'P Ne 1 mo mate-
MATHYECKOMY aAHAJIU3Y.

1.2

IIepBbIil 1 BTOPOHN 3aMedaTesIbHbIE IIpe-
nenbl. beckoHeuHo Maiblie 1 6eCKOHEUHO
0oJbIIME BEIMYMHBI. OJKBUBAJIECHTHBIE
0OECKOHEYHO Mallble BEIMUYMHBL. Packpbl-
THE HEOIIPEAEICHHOCTEN Pa3HOTO THUIIA.

1.3

HenpepsiBHOCTh (hyHKIHIA B TOYKE U HA
npoMexyTke. OTHOCTOPOHHUE IIPEIEIBI.
Touku pa3pbiBa GyHKINH, UX KITacCUPH-
KaLlHsl.

1.4

[TpousBognas ¢yukuuu. ['eomerpuye-
CKHMH U MEXaHUYECKUI CMBICI ITPOU3BOI-
Hoi. IlpaBmna muddepenunpoBanus u
(GopMyJibl BBIYMCIEHUS IPOU3BOJHBIX.
Tabnuua mpou3BOIHBIX OCHOBHBIX dJie-
MeHTapHbIX (yHKuui. Texnuka mudde-
PEHIIMPOBaHUSA

1.5

Hudbdepennman. [IpousBogusie u nud-
dbepeHnnanpl BRICIIMX MOpAAKoB. [Ipu-
OJI)KEHHBIC BBIYUCIICHUS C TOMOIIBIO
b depeHIanos.

1.6

IIpasuno Jlonurans. @opmyna Teinopa.
Pa3nojkeHnss OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuit mo dopmyne Teinopa. [pu-
ONMM)KEHHBIE BBIYMCICHHUS C IOMOIIBIO
dbopmysl Telnopa.

1.7

OcHoBHble Teopembl U depeHIab-
HOTO  ucYHCIeHUs. MOHOTOHHOCTh
byHkMHM, 3KcTpeMymbl. HeoOxonumele
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U JIOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH,
JOKaJbHOTO JKcTpemyMma. Hccnemnosa-
HUE BBITYKJIOCTH Trpaduka QyHKIUH.
Touku neperuoa.

1.8

OO6mrast cxema ucciefoBaHus QyHKIMH 1
noctpoeHuss ee rpaduka. CpoiicTBa
(GyHKUMH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonpiiee 1 HauMeHblliee 3HAYCHHS
(GyHKIMU Ha OTpE3Ke.
CamocrosiTeibHas padora Nel Ha ce-
MHHape 1o (yHKUMAM OJHOH mepe-
MEHHOM

1.9

Pa3znen 2. DyHKuMs HECKOJIbKHUX Tie-
pemeHHbIX. [Ipenen U HENMpPepbIBHOCTD.
OCHOBHBIE  CBOMCTBAa  HEMPEPBHIBHBIX
¢dbyukuuii. YactHeie npousBoansie. [1o-
HbIH U depennnan.

Boigaua 3aganamii PI'P Ne 2 mo pyHk-
IMAM HECKOJbKHX NepeMeHHbIX

1.10

[Ipou3BoHbIE CIOKHONW (YHKIIUM HE-
CKOJIbKMX TepeMeHHBIX. YacTHble mpo-
U3BOJHBIE U NU(pdepeHanbl BbICIINX
nopsinkoB. Teopema IllBapna. Ilpowms-
BOJ[HAs 110 HANPABIICHUIO. [ panneHt.

10

1.11

OKkcTpeMyM (QYHKIMN HECKOJBKHX Mepe-
MeHHbIX. Heo0XoanMele U 1ocTaTOUHbIE
YCIIOBHS 9KCTPEMyMa.
CamocrosiTeibHasi padora Ne2 Ha ce-
MHHape MO0 (QYHKIUAM HECKOJbKHMX
nepeMeHHbIX

11

1.12

Pa3pnen 3. UnTerpasbHoe ucuncjieHue

12
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[TepBooOpaznas. HeonpeneneHnublii uH-
Terpajl u ero cBovcrpa. Tabnuua uHTe-
IpajoB OT OCHOBHBIX 3JEMEHTAPHBIX
¢ynkuuii. MeToa HEmnocpenCcTBEHHOTO
MHTETPUPOBAHUSL.

Boiiaua 3aganuii PI'P Ne 3 no unTe-
rpajibHOMY HCUYHMCJIEHUIO

1.13

WHTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI
NePEeMEHHOM, TMO/ABEACHHEM O]l 3HaK
muddepernmana. MeToq MHTErpUpoBa-
HUSI 110 9aCTIM

13

1.14

WuTerpupoBanue paruoHaIbHBIX JPO-
Ocil MHTErpUPOBAHUE HEKOTOPHIX BH/IOB
UPPAIMOHATIBHBIX W TPUTOHOMETpHYE-
CKUX (YHKIIHI.

14

1.15

3amauun, TPUBOASIINUE K MOHITHIO OTIpe-
JieneHHoro uHTerpaina. CoiicTBa orpe-
JeneHHoro uHrerpana. @opmyna Hero-
toHa-JIeiiOHMITa. 3aMeHa TIEpeMEHHOMN U
WHTETPUPOBAHUE IO YACTSIM B OMpeJe-
JIEHHOM MHTErpase

15

1.16

[IpunokeHus oONpeAeNeHHOro HHTe-
rpajia B TeOMETPUH U MEXaHUKe (BbIUHKC-
JeHWe IUloImaged IUIoCKUX  uryp,
JUIMHBI KPUBOH, 00BEMOB, TUIOIIAAEH MO-
BEPXHOCTH).

16

1.17

HecoOcTBeHHBIE MHTETpaibl MEPBOTO H
BTOPOTO POJa, NX CBOMCTBA.

17

1.18

3ajauu, NpUBOAAIINE K KPATHBIM MHTE-
rpajaM. JIBOWHOM U TpPOHHOM HHTE-
rpaJibl, X CBOMCTBa. Beruncienue qBom-

18

18



HBIX MHTErpajloB CBEACHUEM K IIOBTOP-
HbIM. ['eomerpuueckue u ¢uznyeckue
IIPUIIOXKEHUS KPATHBIX UHTETPAJIOB
KoHTpoJbHOE TecTHPOBAHHE

®opma aTTecTAllMU

19-21

Bcero 4acoB o JUCHUILINHE

18

54

72

PI'P

caM.
pao.
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2. TeMaTHYeCKHUil MJIaH TUCUUIIMHBI «MaTeMaTHYeCKMiA aHAIU3» M0 HANTPABJIEHUIO MOJATOTOBKHU
13.03.02 DuiekTpo3HEpreTHKA M 3JIEKTPOTEXHUKA

[Tpodunp
JJIeKTPOCHAOKEHUEe
(bakamaBp)
3aounas ¢gopma o0OyueHus
I'ox Hadopa 2023/2024
Buasbi yueOHoii paéorsl,
Buabl camocTosiTeJIbHOM pa-
BKJIIOYAsi CAMOCTOSITEILHYIO pa- GOTEI dDopmBI aT-
o « 00Ty CTYIEHTOB TecTaluu
Ne P 5 % ? ’ CtyneHToB
o azzaen 2 = 2 U TPY/I0€MKOCTh B Yacax
[=P]
o m 8 Pe-
J| II/C | Jlad | CPC | KCP |K.P. | K.IL | PTP | ¢e- | K/p 9 3
par
Bropoii cemecTp
Paznen 1. JluddepennnaasHoe
g | Paonen 1. Jlubdeperuancy 2 2 16
ucuMciaeHue pyHKIUi oaHOH me-
PEMEHHOM.
0O030p 3a7a4 IEpPBOTO pas3ueia
1.2 P el 2 4 16 ;

Brimaua 3amanuii PIT'P Ne 1 mo ma-
TEMAaTUYECKOMY aHAJIH3Y.

1.3 | Pazgen 2. DyHKIHUM HECKOJb- | 2 2 16
KHX IlepeMeHHbIX
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1.4

O0630p 3ama4 mo QyHKUUAM He-
CKOJIBKUX TIEPEMEHHBIX

Breigaua 3amaguit PITP Ne 2 mo
(GYHKIHSIM HECKOJIBKUX TIEPEMEH-
HBIX

16

1.5

Pa3znen 3. UnTerpasibHoe ucumc-
JIeHHe

Brigaua 3amaguit PI'P Ne 3 o uH-
TEerpajibHOMY UCUHCIICHUIO

16

1.6

O0630p 3amady MO HEompeIesIcH-
HBIM, OIPEICICHHBIM M HECO00-
CTBEHHBIM MHTErpajiaM

16

1.7

O030pHas JieKUMsl 1O KpaTHBIM
UHTErpajam

16

1.8

O030p 3ama4 MO KpaTHBIM HMHTE-
rpajgam

12

®opma aTTecTalMU

19-21

Bcero yacoB nmo jucuMIJInHe

12

124

PI'P
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Ilpunoscenue 2

®OHJI OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYECKHUN aHAJINU3)»

Hamnpasnenue nmoaroroku: 13.03.02 «DnekTposHEepreTHKa 1 JJIEKTPOTEXHUKAY.
[Tpodunu: «2neKTpoodOPYIOBAHHE U IPOMBIIUICHHAS YICKTPOHUKA.
®Dopmbl 00YUCHUS: OYHAS, 32a09HAS.

Kadenpa: «Maremarukar

1. MeToabl KOHTPOJIA ¥ OLIeHUBAHUS Pe3yJIbTATOB 00y4YeHHs

JJ1s1 KOHTpPOJIS YCIIEBAEMOCTH U Ka4eCcTBa OCBOCHUS TUCIUIUIMHBI HACTOSIIEH TPOrpaMMOit
MPElyCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycrieBaeMOCTH (TEKYIIHI KOHTPOIIB);
- IPOMEXYTOYHAS aTTecTalus (IK3aMeH).

2. lllkana U KPpUTEPUHU OLIEHUBAHUS Pe3yJILTATOB 00y4YeHUs

dopmMa NPOMEKYTOYHOM aTTeCTALMM: IK3aMeH

[IpomexyTrouHas arrectanus o0ydaromuxcs B GopMe 3K3aMeHa IPOBOAUTCS 110 pe3ysibTaTaM
BBITTOJIHEHHS BCEX BUJIOB yU4EOHOM pabOTHI, MPETyCMOTPEHHBIX YY€OHBIM ITAHOM IO TaHHOW JTUCIIH-
IUIMHE, [IPU 3TOM YUYUTBIBAIOTCS PE3YyJbTaThl TEKYILErO0 KOHTPOJS YCIIEBAEMOCTH B TEUEHHE Ce-
MecTpa. OleHKa CTEeNeHN JOCTHXKEHUS 00Yy4arolUMUCA MIaHUPYEMBIX Pe3yIbTaTOB OOY4YEHHUS I10
JUCIIUIUIMHE TPOBOJUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHS M0 AUCHUIUIMHE METOJOM IKCIIEpT-
HOM oueHkH. Ilo uToram mpoMeKyTouHOM aTTecTallvy MO AUCHUIUIMHE BBICTABIISETCS OLICHKA «OT-
JIMYHOY, «XOPOILO0Y», «yIAOBIETBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIBHO.

Ixana oueHUBaAHUA Onucanue

BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTeCTalluH, NPEIyCMOTPEHHBIE
IporpaMMoil JuciUIuInHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
OtnnuHO Tabynuax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX NOBBIIICHHON CIOKHO-
ctu. Ilpm sToM Moryr OBITH [NONYIIEHbl HE3HAUYUTEIbHBIC
OIIMOKH, HETOYHOCTH, 3aTPYAHEHMs MpH IMEepeHOoce 3HaHWM u
YMEHUI Ha HOBBIC, HECTAHIAPTHBIC 3aJa4H.
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Xoporo

BrimonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTallMu, NPEeIyCMOTPEHHBIE
nporpaMMoil quciuIuiiHbl. CTyIeHT JIeMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
Ta0JIMIaX, OMEePUPYET MPHUOOPETEHHBIMU 3HAHUSIMH, YMCHUSIMH,
HaBbIKamMH. B TO jxe BpeMs Ipu OTBETE AOMYCKAET HECYIIECTBEH-
HbI€ NIOTPELIHOCTH, 33JaYd pEIIaeT C HEAOYETaMH, HE BIIHAIO-
HIMMH Ha OOl XO/1 peleHusl.

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

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTecTalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB I10KA3aTEJISIM, [IPUBEICHHBIM B
Tabynuax, onepupyeT NpuoOPETEHHbIMU 3HAHUSMH, YMEHUIMH,
HaBbIKaMu. Ho mokaspiBaeT HernyOOKue 3HAHUS, IPH OTBETE HE
JIOITyCKAeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBAaHHUH OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]Y aHa-
JIU30M, apryMeHTalued U BBIBOAAMHM, B PELIECHUH 3a1a4 MOTYT
coJiepxKaTbes rpyOble omuOKu. [l HoaydeHus MpaBUIbHOIO OT-
BeTa TPEOYIOTCS YTOUYHSIOLIUE BOIIPOCHI.

HeynosnersopurensHo

He BbmosiHeHbl 00si3aTe/ibHbIE YCJIOBHMS IOATOTOBKHM CTY-
AE€HTAa K NPOMEKYTOYHOH AaTTeCTAllUM, MPEIyCMOTPEHHBIE
nporpammont aucuuiuivasl, UJIW cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHUI, YMEHU, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSBIIETCS
OTCYTCTBHUE 3HAHUM, YMEHHM, HABBIKOB II0 PAAY IOKa3aTelew,
CTYAECHT UCIBITBIBACT 3HAUYUTENBHBIE 3aTPYIHEHUS IIPU OIEPHU-
POBAHUM 3HAHUSAMH U YMEHUSIMU.

3. OueHoO4YHbBIE CPeICTBA

n/a

HaunmenoBaunue
OIIEHOYHOTO Cpe-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

KpaTkas xapakrepucTUKa OLEHOYHOTO
CpeacTBa

Konrponbnas (ca-
MOCTOSITEJIbHAs)
paborta

(KP)

CpencTBo NpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYeHHbIE 3HAHUS JJIS pelleHus 3a7a4y
OIPEACIEHHOrO0 THMA IO TEME WU pas3-

Temy

KOHTpOJIBHLIC 3aaa-
HUA
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2 | PacuerHo-rpadu-
yeckas padora

(PTP)

CpencTtBo NpoOBEPKH YMEHMM NPUMEHATH
IIOJIyYEHHBIEC 3HAHUS 110 3apaHee olpee-
JIEHHOM METOJIMKE Ul DPEIICHMs 3a1ad
WY 33JaHAA 110 MOAYJII0 WU JUCLHU-
IIJIMHE B LEIOM.

KoMmmnekr 3aganwmii
JUIS BBITIOJTHEHUS pac-
YeTHO-TpapUIECKOM

paboThl

VYcerHblit onpoc co-

Cpe,[[CTBO KOHTPOJIA, OPpraHMu30BaHHOC KaK
CricnuajibHas 6CCCZ[3. neaarorn4ycCKkoro pa-
OOTHHKA C O6y‘laIOI_HI/IMCH Ha TCMbI, CBA-

Bompocsl o

CKUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIC C U3y4aeMOU TUCIMIIMHOM, ¥ pac- | TeMam/pasjiesiaM Juc-
(YO) CUMTAHHOE Ha BLIICHEHUE 00beEMa 3HAHUN LUIUIMHBI
0o0yJaromierocsi 1Mo OmpeAcIieHHOMY pas3-
Jieny, TeMe, TpooIeMe | T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3a/IaHUH,
Tect MO3BOJISIONIAs ABTOMAaTU3HUPO-
4 Bapuanr tecra
(T) BaTh INPOLIENYPY U3MEPECHUS YPOBHS 3HA-
HUH ¥ yMEHUI 00y4Jaromerocs.
5 | Dk3amenanonnble | CpeicTBO TPOBEPKM 3HAHWUW, YMEHUMH, | DK3aMeHaIMOHHbIE
OMJICTHI HaBBIKOB. MOJKET BKIIFOYATh KOMIUIEKC T€O- | OMIIETHI
(9B) PETUYECKHUX BOIIPOCOB, 3ajJiay, MpaKTHYE-

OHGHO‘-IHI)IG CpCACTBA TCKYILIETO KOHTPOJIA YCIIECBACMOCTH BKIIFOYAIOT KOHTPOJIBHBIC BOIIPOCHI

3.1. Tekymuii KOHTPOJIb

" 3a7laHus B (bopMe 0JIaHKOBOT'O TECTUPOBAHUA IJIs1 KOHTPOJIA OCBOCHUA O6yanOHIHMHC$I pa3aciioB

JUACUUIUINHBL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuueckux pagor.

PacuerHo-rpaduueckas padora Nel no auddepenunanbHoMy HcuncIeHUI0 GyHKIMIT OxHOMI

nepeMeHHOH

KpaTkoe copepxaHue 1 3Tarnbl pacdeTHO-Tpapuieckoi paboThI:
ITpenen unciioBoi MOCIEIO0BATENBHOCTH, Npeen (PYHKIHH.
HccnenoBanue pyHKIINN HA HEIPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

UccnenoBanue GyHKIIUH, TOCTPOCHUE TPAPUKOB.

PacuerHo-rpadguyeckast padora Ne 2 mo pyHKIMAM HECKOJIBLKHUX IIePpEeMEHHbIX.

Kpatkoe coneprkanue pacueTHO-Tpauaeckoit paboThI:
OYHKINHI HECKOIBKUX MEePEeMEHHBIX. YacTHBIC TPOU3BOIHbIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
. [Ipon3BoiHas 1o HAMPABICHUIO U TPAJUEHT. DKCTPEMYM (PYHKIIMH JBYX NEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 10 HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copep:kaHue 1 3Tarnbl pacdeTHO-Tpapudeckoi paboThI:

Ilepguiti sman:

MGTOHLI HHTCTPHUPOBAHUSA. Brranciaenue HCOIIPCACICHHBIX MHTETPAJIOB.

Bmopou sman:
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[TpunoxeHus onpeneneHHbIX HHTErpaioB. MccnenoBannue cXxoauMocT HeCOOCTBEHHBIX HHTETPa-
JI0B.

KoMmiekr 3amannid
JJIsl BBINIOJTHEHNUs pacyeTHO-rpaguyeckux pador (PI'P)
1o aucumIuinee « MareMaTu4ecKuil aHAJIM3»

Teopust npenenos u auddepeHurpoBanue (PyHKIUUH OJHOM NepeMeHHOM

1. Haiftu npenensi:

(2-n)’ —(1+n)’ IimM—\3/8n3+3

lim 5 5
" (1+n) —(2-n) e Yn+54n

2 n’
Iim(2n +3j , Iimn(\/n2+1—n), "m(n—loj3n+1

00 2 00
nool 2n° +1 n- ool N4l
2x? +11x+15 . 4x?
m———" "= lim ——.
x—>-3 X+3 x-0 §in“ 3X
2nt _gnt sin3x ctg7x
lim—=——— lim lim (1-3x)™
n>w 312 4 gn x-01 _ eX2 X—+0
0, X<-7x
2. UccnenoBars Ha HEMPEPHIBHOCTD M BLIOIHHUTE YepTexk: Y =1SINX, —7 <X <0
7, X=0

3. Haiitu npou3BoHyIO (QyHKIHU:

3 2
y:2(3x +4x ‘X‘Z). y = Inarcsiny/1-e?".
15V1+x

3P+l
3t®

'\/E t3
=sin| —+t |.
y=sn( 5+

y = arctg fgx—cigx X

y—ﬂ y:arctg2;+sinln2x
3sin(12x +1) 1-2x2
y:arctg3ln£ y:(\/;)
X+2
X3
sin(x—2y)+—=7x x=e"'cost, y=¢€'cost
y

4. CocTaBUTh YpaBHEHUs KacaTelIbHOW M HOpPMalM K JJaHHOW KPUBOIl B TOouke ¢ aOcuuccoi X, :
y=X"+8Jx-32, x,=4.

1
5. IlpoBecTH MOTHOE UCCIIEIOBAaHKE U TIOCTPOUTH Tpaduk f (X) =X+ —
X
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DYHKIMHN HECKOJBbKHX MepeMeHHbIX

1. Haiiti yacTHbIe IPOM3BO/IHBIC BTOPOTO NOPA/IKA, YOCAUTBCS, UTO Zy =Z( 1 Z=

2

2. Haiitu rpamuent ¢pyukiun z = f(X,y) B1ouke M (X, Y,): 2= yT , M,(4,6).
X

3. ccnenoBath Ha 3KCTpeMyM GYHKIHIO Z=X> —X+Y° +2Y .

HNurerpupoBanue
Buruuciaurthn HEONIPEACJICHHbIC HHTEI'PaJIbl
dx _
[————, [x-27%dx, I(X+1)exdx, [xcos3xdx, [e*cosxdx,
2(x+ Jx
X+18 in3
I~ dx - dx , J‘ dX, i x2+1 X Ismzxdx
x> —6x+18" ' x®+6Xx+5 (X=6)(x+2) x?+3 cos® x
Boiuucaurn OINPEaCJCHHBIC HHTEI'PAJIbI
Tasinxcosxdx, [, [(x-De'dx, [
sin® xcosxdx, _ x—1)e*dx,
0 01+ 3X 0 1x\/7+lnx
6 2 14 X2 -4 dx 1x? 42X
J- dX ’ I—Z , _[z—dx ’
11++/3% " arctgx 1(3x+5) 0o X°+1
\/5 3 2 7.6 . 1 dX
[— 2 [V4—x2dx, J'3sm2xcosxdx, I—
0 «/1+x 0 0 o V143X
1 3
dx
(x —De*dx, R —
;[ Jl. XA/ 7+1In x
Heco0cTBeHHbIE MHTETrPaJIbl
1. YKa)KI/ITe, KaKou u3 HCCO6CTBCHHBIX HUHTCETPpaJIOB SABJISACTCA CXOLAIIUMCSH
[Vxdx, [xZdx, [vx°dx.
1 1 1
2 BeryucianTe MHTET pall, YCTaHOBUTD €ro CXOANUMOCTb UJIN paCXOAUMOCTb I 1
14 X2

3. BeraucnuTh HUHTCrpajl, YCTAHOBUTH €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb “n xdx
1

a dx
4. BeraucnuTh HeCOOCTBEHHBIN HHTETPAI IT , YCTAaHOBUTH €r0 CXOAUMOCTbH UJIA
0V X

pacxoauMoOCTb.

x? +3y°

Xy
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© dx

5. BeraucmuTs HeCOOCTBEHHBIH HHTErpall | — , YCTAHOBHUTH €r0 CXOAMMOCTD HIIA
-1
pacxoauMOCTb.
Todx
6. Brrancnuts HUHTCrpajl, YCTAHOBUTH €TI0 CXOAUMOCTD HUJIM PACXOAUMOCTDb >[1+ X2
2o

7. BBIYHCIUTD UHTETPAJ, yCTAHOBUTH €TO CXOAUMOCTD MIIA PACXOAUMOCTD Iln xdx
1

1
8. Berunciantbh HeCOOCTBEHHBIN HHTETPaj jd—)z( , YCTAaHOBUTD €r0 CXOAUMOCTh WU
I X
pPacxoauMOCTb.
Kparnble uHTErpaibl

1. U3MeHUTh NOPSA0OK UHTETPUPOBAHUSI B IBOMHOM HHTErpae

2 6—X 1 2-y
a. jdxjf(x, y)dy, b. [dy [ (x, y)dx.
0 2x 0y

2. Berauciauth H (10— x* — y?®)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)

3. Berancnuth

H(lezyz +16x°y* ) dxdy;

D

D: x=1 y=x y=—Jx.

4. Beraucnuth
[ (x* + y)dxdy, D — MHOXeCTBO TOUEK IIOCKOCTH, OTPAHHYEHHOE JTMHUAMH
(D)

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

5. Haiitu nnomans GUrypsl, OrpaHU4E€HHON TaHHBIMU JIUHUSMU
y=3/x, y=4e*, y=3 y=4.
6. Haiitn 1iomiaas GUrypsl, OrpaHHUEHHON THHISIME Y = X, Y =—X+ 2

8. HaiiTi 00bem Tena, noiyueHHoro BpameHrueM Bokpyr ocu OY ¢(urypbl, orpaHUYCHHON JIMHU-
3
amu Yy=X", y=1 x=0.

9. Haiitu o0bem Tena, moiay4eHHOro BpamienneM Bokpyr ocu OX ¢urypsl, orpaHn4eHHO# JTHHU-
2 2

aMun y=X, Y =X.

KonTpoJibHbIe padoThl (IpUMeEpbI)

BapuaHTt

1. MocTpoutsb rpadmk: Y = 3C0S 2X
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2. Hantn npegensl:

_ 2 2 _ 32y
2l Iim(5 n)2+(5+n)2 2)Iim1 2<i2052x X=Xt —x=2
n—o (S—n) _(5+n) x>0 @ -1 x—>2 X° —

X2 —x-1 . (1+xcos2x \¥ .
4) lim——== 5) lim| —=———== | ¢) I|m(x—«/x2—x+1)
2 In(x-1) x>0\ 1+ XCOS X x>

-X, X<0

3. WccnepoBaTb Ha HENPEPBIBHOCTb U BbIMONHUTD YepTex: Y = X%, 0<x<2

3, Xx>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
a) y:arctg3ln£ 6) y:(\/;)
X+2
3
B) sin(X—2y)+—=7x r) x=e"'cost, y =e' cost

.. (1 1
2. Haitn lim| ——
x>=| X arctgx
3. MposecTn nonHoe uccneposaxme u noctponts rpaduk f (X)=x*+—=.

X

Bapuanr.

ou

Nel. Berunucnuth IMPOU3BOAHYIO 110 HAIIPABJICHUIO — — U HaWTH MOAYJIb BEKTOpA I'paIUCHTA JJI1

0S

cos,B:Q, 7<£.

7 2

X

bynakun U = 2xy+ T + Z3 B TOYKE A(6;9; 1) B HAIPaBJIEHUH, COCTABJISIOIIEM C OCIMU KOOP-
3

nuHat yriel COSa = ? ,

Ne2. Vcenenosats Ha sxetpemym dyrxuuio Z = Xy(L—4x? —4y) —5.
Ne3.z=In(y—x*), x=+/sint, y=cost. Haiiu 3—?

Bapuant

Boiuucaumoe:
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16 dx 2
1._[ . 2. !2x+1 lnxdx.

3x* -4 sin’ 3x 2x -1
3. | —dx. 4. dx. 5. | ——=dx.
-[x2+4x -[cosz3x ‘[«/4—2x—x2

1. BBIYHCIUTH HHTETPAIIBL:
+o0
Jxed J =
xe " dx .
1 In x

I/I306pa3I/ITB 00J1aCcThb HHTCTPUPOBAHUA U U3MCHUTH IMOPAIO0K MHTCTPHUPOBAHUSA B IIOBTOPHOM HHTC-

rpane
V2527
j dx jf(x »)dy.

BerancnuTe momaabk QGUTYpHl, OTPAaHWUYCHHOW JIMHHUSMH
y=2-x°, y=x.
BapuaHT 3a1aHuil TPEHHUPOBOYHOIO TECTA.

3agaun

arcctg/x

luactbl. y=sininx, y,y"—? 2. y=—7—,dy-"? 3. y:3x2+xex,x0=2,Dx:0,L y—?
X

4. HaTn Nnpon3BOAHYO y;:

a) y= 5 Sin4 X__3 6) y = Xarctg7x
V X

y

B) ¥ += =c0s3x r) Xx=cost+sint, y=sint—tcost
X

5. Uccneposatb Ha skctpemym f (X) =(X —3)2 (x=5).

2X
6. HaiiTn nHTEpBasbl MOHOTOHHOCTU Y = — .
X

X3

7. Haiitn Hanbonbliee, HaumeHbLuee 3HadeHne GyHKumn | (X) = ?—16X Ha oTpesKe [—5;1].

8. MocTpouTb KacaTenbHyto K rpadpuky oyHkumm f (X) =3arccos X° B Touke X =—

2 yactb 9. Hantu npegensi:

2 2 ) B
(3+n)" —(2+n) 51 im 192X tg2 3) lim ¥ +2x=3 i 195X

1) lim T
x>-3 x> + 5X% + 6X X+tg3x

(@i (@ony e
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3 yacTtb

0, x<-rx

10. WUccnenoBaTb Ha HENPEPLIBHOCTb M BbINOMHUTL YepTex: Y =1SiNX, —7<X<0.

T, X=0
X3
11. MpoBecT NonHoe nccaefoBaHue u NocTpouts rpadmk | (X) == 4
X —
KonTposabHbie padoThl (MpuMepbI)
BapuaHT
1. Noctpoutsb rpaduk: Y =3C0S 2X
2. HaiTn npegens!:
2 2
. (5-n)"+(5+n) . 1-cos2x X =x*—x-2
1) lim 5 5 2)lim——— 3) lim— 5
"= (5-n) —(5+n) o0 @2 2 X° = 2x% + X -2

2 _x— 2
4) Iimx—Xl 5) Iim(m) 6) Iim(x—\/xz—x+1)

2 In(x-1) x>0\ 1+ XCOS X x—>0

—X, X<0

3. WccnepoBaTb Ha HENPEPBIBHOCTb M BbIMONHUTD YepTex: Y = X*, 0<x<2

3, x>2
BapuaHTt
1. HaiiT npousBoaHyo Y, :
a) y:arctgslnﬂ 6) y:(«/;)
X+2
. x* -t t
B) sin(X—2y)+—=7x r) x=e'cost, y=e'cost
y
oo (1 1
2. Haittu lim| =—
x->=( X arctgx
, 1

3. MNposecTn nosHoe nccneaosaHue n noctpoutb rpaduk f (X) =X"+—.
X

Bapmuanr.
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ou

Nel. BeruncnauTs Npou3BOAHYIO IO HAIIPABJIEHUIO —— W HAWTH MOAYJb BEKTOpA I'pajiueHTa AJIs

0S

X
dynkmun U = 2XYy + T +2° Brouxe A(6;9;1) B HanpaBIeHNH, COCTABISIOMIEM C OCIMH KOOD-

it yrael COSax=—, COSff=—, y<—
WHAT YIJIbl , : :
/ / 4 2

Ne2. HccrnenoBats Ha skcTpemyM dynkmmo Z = XY(L— 4x* — 4y)-5.

N3, Zz=In(y—x*), x=4/sint, y=cost. Haiimu 3—?

Bapuanr

Boiuucanumobo:

2
2. J2x+1 lnxdx.
1

3x* -4 sin® 3x 2x—1
3. dx. 4. dx. 5. |————dx.
-[x2+4x -[cosz3x ‘[«/4—2x—x2

1. BbUKUCAUTD UHTETPABL:
+00

_x2 J‘
Jl.xe dx . m
V|306pa3l4Tb obnactb UHTErpnpoBaHNA U UISMEHUTb NOPALOK UHTETPNPOBAHNA B MOBTOPHOM UHTErpane
0 25-x?
[ £ p)dy.
0

-4

BbluMcanMTe naowagb ¢urypbl, OrpaHUYEHHON SIMHUAMMU

y=2-x°, y=x.
BapuaHT 3a4aHMi1 TPEHMPOBOYHOIO TecTa.

3apaum

arccth_

luactbl. y=sinlnx, y,y"—? 2.y= , dy—? 3. y:3x2+xex,x0=2,Dx:0,L y—?

4. Hai'Tn Npon3BOAHYIO y;:

a) y =5 Sin4 E 6) y = Xarctg?x
d X

y
X

8) €Y +Z =cos 3x r) Xx=cost+sint, y=sint—tcost
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5. Uccneposatb Ha akcTpemym | (X) = (X —3)2 (X —5).

2X
6. HaT MHTepBanbl MOHOTOHHOCTN Y = — .
X

X3

7. Haiitn Hanbonbliee, HaumeHbluee 3HaueHne dpyHKkuum | (X) = 3—16X Ha oTpeske [—5;1].

1
8. MocTpouTb KacaTenbHyto K rpadpury dyHkumum f (X) =3arccos X B Touke X = E .

2 yactb 9. Hantu npegensl:

3+n)’ —(2+n) . 2 -
lim G =) 192Xy XX e
n»w(2+n) —(1—n) x>0 @ —1 x>-3 X* +5X° + 6X Hgtg3x
3 yactb

0, XxX<-7w
10. UccnepoBaTb Ha HEMPEPbLIBHOCTb U BLINOAHUTL YepTex: Y =<SINX, — 7 <X <0,
zr, X220

11. MposecTn NnonHoe uccneaosaHue u nocTpoutsb rpaduk | (X) =

Kpurepum ouenkmu:

- OIIEHKA «3aYTE€HO» BBICTABIISICTCS CTYJIEHTY, €CIIM OH PETYJSIPHO B TEUCHHUE CEMECTpa MPEACTABIISLII
pELIeHUs 3a/1a4, BBIIOJHUI MOJHOCTHIO BCE 3a/IaHUsI M UX 3aLUTHII, OTBETUB Ha BOIPOCHI IIPENo/a-
BaTes;

- OIICHKA «HE 3aYTEHO0» BBICTABJISETCS CTYJEHTY, €CJIM OH HEPETYJIPHO B TEUEHUE CeMecTpa Mpe.l-
CTaBJISUT PELICHUs 3a]a4, BBIOJIHUI 33/1aHUs HE MOJHOCTHIO MJIM BOOOIIE HE MPEICTaBIsul pabOThI
Ha IIPOBEPKY, JOMYCKAET CYLIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOMPOCHI MpErogaBaTesl.

Jljig mpoBeieHust TEKYILEro KOHTPOJISI 3HAaHUM CTY/IE€HTOB B AMCTAaHIIMOHHOM (opMaTe B pas-
paboranHbIX Kadenpoil «MaTemaTukay OHJIAHH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (TIPOOHbIE) Te-
CTBI.

3.2. IlpoMeskyTOUHAS aATTECTALUA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 110 OUieTaM B YCTHOU (opMme.
BpewMs 17151 moArOTOBKM OTBETA HA BOMPOCHI HE Oosiee 45 MUH.

burner BkitoyaeT TeopeTHUECKU BONIPOC U 33/1a4u.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHATCS Ha Kadenpe «MareMaTukay.
TunoBbie BApUAHTHI OWJIETOB MPHJIATAIOTCS.

KommnuiekT Bonpocos

no aucrunianae «MaTteMaTHdecKnii aHAIN3»
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o

10.

11.

12.
13.

14.
15.

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

23.
24,

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

agbrwbnE

JuddepeHunanbHoe HCHUCTEHHE (PYHKIUIT OHOM ITepeMeHHOH

[TonsiTHe nepeMeHHON BEeIMYMHBI U 00J1aCTH €€ U3MEHEHHUSI.

noHATHE (QYHKIMOHATLHOM 3aBUCUMOCTH, KiIaccuuKaIus QyHKITHA.

Omnpenenenre U TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Ipenen 4nciIOBOM MOCIEIOBATEIBLHOCTH. ApHr(MeTHUECKUE ONEpaliii Hajl MOCIIEeA0BaTENIbHO-
CTSIMHU.

VYcnoBus cyniecTBOBaHHS KOHEUHOTI'O MPEesia YNCIOBOH 1ocieoBareabHoCcTH (TeopeMbl Ko
u Beiiepmtpacca).

Bropoii 3aMedaTesbHbIN peet.

[Ipenen dyukuuu. Onpenenenus. ['eoMmerprueckas HHTepIpeTalys MOHATHS Ipeesa ¢ yHKIUH.
CaoiicTBa npeesos.

beckoneuno Maibie, 6eckoHeUHO OobIIMe PYHKITUH.

IlepBblil 3aMeUaTeIbHBIN IPEIE.

beckoneyHo Maible BeMUMHBI. DKBUBAJICHTHBIE OECKOHEYHO Majble U UX UCIOJIb30BaHUE MPU
BBIUYHCIICHUHM TNIpeesioB. Tabinia 3KBUBAJIEHTHBIX OECKOHEYHO MaJlbIX.

HenpepbiBHOCTh pyHKIIMM B TOUKE U Ha ipoMexyTke. OiHocTopoHHue npenensl. Knaccuduka-
U TOYEK pa3pbiBa rpaduka.

CaoiicTBa GyHKIIHI, HEMIPEPHIBHBIX HAa OTpe3ke (Teopemsbl Beiiepirpacca, boibiiano — Komn).
[IpouzBoanas. ['eomerpuueckuii u pu3MvecKuit cMbIC por3BoAHON. KacaTenbHas 1 HOpMalb
K TUJIOCKON KpUBOM.

TaGnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUH.

CBsi3p MEX1y CYIIECTBOBAaHMEM MPOU3BOAHON (DYHKIIMU B TOUKE U HEMPEPBIBHOCTHIO (PYHKIUU
B TOM 7K€ TOYKE.

[Ipou3BoHas CyMMBI, IpOU3BeIeHNUs, YacTHOTO. [[pon3BoaHast c10KHOM U 00paTHOM HYyHKITUH.
[Ipou3BoaHas mapaMeTpUUYECKH 3a1laHHON (PYHKIINH.

[IpousBoaHas GyHKINH, 3aIaHHON HESBHO.

HuddeperunpoBanue cI0KHOM MOKa3aTeIbHON QYHKIINH.

Huddepenuupyemocts. Auddepenuman. ['eomerpuueckuit cMmbica nudpdepernuana.
[IpousBoHbie U AU PepeHIInanbl BEICIINX MOPSAIKOB.

OcHoBHbIE TeopeMbl AuddepeHnmranbHoro ucunciaenus (teopema depma, Teopema Poist, teo-
pema Jlarpanxa, Teopema Komn).

IIpasuno Jlonurans.

Mtuorounesn Teitnopa u ero cBoiictBa. @opmyra Teinopa. OcraTounsiii uieH Gopmynsl Teitnopa
B (opme Jlarpanxa u Ileano.

AcuMnToThI rpaguka QyHKIUH.

OkcrpemyM. Heobxonumoe yciaoBue s3kcTpeMyma.

JlocTaTOuHBIE YCIOBUS KCTPEMYyMa.

JlocTatouHoe yciaoBUe Bo3pacTaHus (yObIBaHUS) GYHKLUH.

HaulGonbiiee u HanMeHblIliee 3HaUeHUs PYHKITUU HA OTPE3KE.

BbInmyki10cTh, BOTHYTOCTb, TOUKA Neperuda. JlocraTouHoe yciioBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xomumoe ycioBue Touku neperuoda. Jloctatounoe ycioBue neperuoa.

OO1m1ast cxema MOCTPOCHHUS U HCCiIeoBaHus Tpaduka GyHKIMH.

q)yHK].[I/IH HECKOJBbKHUX MEPEMEHHbIX

Onpenenenye ¥ reOMETPUIECKUNA CMBICT (YHKIIUHU JIBYX NEPEMEHHBIX.

JIuauu ypoBHS GYHKIUU IBYX [T€PEMEHHBIX.

YacTHble TPOU3BOAHBIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@OYHKINY HECKOIBKUX NEPEMEHHBIX, TOHITHE MOJIHOTO Auddepenuana.
JuddepenumrpoBanue ca0KHbIX QYHKIHA HECKOIBKUX NEPEMEHHBIX.
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6. IIpom3BoaHbIe BBICHINX MOPSIKOB (PYHKIMU HECKOJIBKHUX IEepeMeHHbIX. CMeIIaHHbIe IPOU3BO/I-
Hele. Teopema IlIBapuna.

[Tpon3BonHas PYHKIIMU HECKOJIIBKUX IEPEMEHHBIX 110 HAIIPABICHUIO.

[Tpou3BoHas O HAIIPABIECHUIO U TPAJAUEHT CKAJISPHOTO MOJIS.

OKcTpeMyM (PyHKIIMH HECKOJIBKHUX ITEPEMEHHBIX.

O HeoOxoaumoe 1 gocTaToyHOE yCIOBHS SKCTpeMyMa (PYHKIIMU JBYX IEPEMEHHBIX.

HHTerpajbHoe HCUMCIEHHE

[TepBooOpazHas, HeolpeaeaeHHbIH UHTerpall. Ta0mHuia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEMEHHON ¥ HHTEIPUPOBAHUE 10 YaCTSIM B HEONPEAECICHHOM HUHTErpalle.

WuTerpupoBanue ¢ MOMOIIBIO MOABEACHUS 0T 3HaK nuddepeHImana.

WHTerpupoBaHue palMoHAIbHBIX JpOOeH.

WHuTerpupoBaHue Mo 4acTSM U 3aMEHa IIEPEMEHHON B OIIPEJICIIEHHOM HHTErpase.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLUIH, OCHOBHBIE IPUEMBI.

WuTerpupoBanue npparoHaIBHBIX (DYHKITHIA.

VYHuBepcanpHas TPUTOHOMETPUYECKas MOJCTAHOBKA.

OmnpeneneHHblil HHTErpal U ero cBoiictBa. @opmyna Hetotona — JleiiOuHuna.

10. ITpunoxeHus onpeeleHHOr0 HHTErpaa K PeIeHNI0 TeOMETPUUECKUX U (PU3NUECKUX 3ajiay.

11. Beruucnenue miomaen ¢ ToOMOIIBIO0 ONPEACIICHHOT0 HHTETpaa.

12. Beruucnenue iomaay U JJIMHbl KPUBOH, 3aJaHHON ypaBHEHUSMH B IapaMeTpU4ecKoil popme.

13. BeruucnieHue 1mionaay KpUuBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAWHATAX.

14. Beruucnenue miomaiei B NpsiMOYrojbHbIX U MOJIIPHBIX KOOPJMHATAX C MOMOILBIO OIPE/IesICH-
HOT'0 MHTErpaJa.

15. Beluucnenue JUIMHbL AYTH € IIOMOLIbIO OIPEEICHHOI0 HHTEerpaa.

16. Beruucnienue JUIMHBI IyTH KPUBOH, 3aIaHHON TTapaMeTPUUYECKH.

17. Beruucnenue o0bema Tella BpalleHus C IOMOIIBIO ONPEAETICHHOT0 HHTErpaa.

18. BeruuciieHue 1iomaay MoBepXHOCTH TeJla BPAIICHUSI.

19. Heco6cTBEeHHBIE MHTErPaIbl IEPBOTO M BTOPOro Tuna. [ToHATHS CXOIUMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.

20. HecoOGcTBEeHHBIE MHTETPANIBI OT pa3pbIBHBIX (DYHKIIHIA.

CoNok~wWNE

Tunosbsie BapuaHThI OUJIETOB
10 JUCIHHUITIIMHE «MaTeMaTHYeCKHH aHAJIHN3»

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3SOBATEJIBHOE
VUPEXJEHWE BBICHIEI'O OFPA30OBAHUS
«MOCKOBCKHNH NOJJUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWM MOJUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Marematuka
Hucumnimua  «MaTteMaTH4eCKuid aHaIu3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH HHTerpan. Tabmuia OCHOBHBIX HHTETPAJIOB.

2. BBIUECTUTH HEOIPEIEIEHHBIH HHTETPAIT

J‘ dx

Y5-x+4/5-x

3. Haiitu rpamuent QyHKMn Z = y\/ﬁ B Touke M,(L4).
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4. Ykaxure, KaKO! M3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISIETCS CXOSIIAMCS
j\/;dx, jx‘gdx, j\/ x°dx.
1 1 1

5. HaiiguTe 3KCTpeMyMBI U TOYKH Tieperuba Gpynkiun Y = (X —1)e ™.

YTBepxkaeHo Ha 3acenannn Kadenpsl MareMaTuku « 03» 05 2023 r., mpotokoa Ne 10

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

MUHHUCTEPCTBO HAVKHU U BBICIIIEI'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAIIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICILIET'O ObPA30OBAHUA
«MOCKOBCKHUI MOJIUTEXHUYECKHWN YHUBEPCUTET»
(MOCKOBCKHWM MMOJINTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadeapa «MaremaTHKa
O6pazoBarenbHas nporpamma 15.03.03 «lIpuknagnas MexaHUKa»
Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN Om1eT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTO THIIA. [[OHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
t 2t

2. Haittn IIPOHU3BOIHYIO (I)YHKI_II/II/I, 3aJITaHHON napaMeTpUYEeCKU X = me = e .
+t +t

3. MccmenoBath Ha SKeTpeMyM QyHKIMIO Z = X> — X+ Y> + 2V,
7.6

4. BbIYHCIHUTH ONPE/ICIICHHBII HHTErpall j?:sin2 X COSXdX.
0

5. Haiiti 00beM Tea, Moy4eHHOTo BpaleHreM BOKpyr oc OX Gurypbl, orpaHHueHHOM JINHH-
3
amu Yy=X, y=1 x=0.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku « 03» 05 2023 r., mporokon Ne 10

H.o. 3aB. kadempoit H.B. BacunneBa / /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTYJIEHTOB B JUCTAHIIMOHHOM (opmaTe
B pa3paboTaHHBIX Kadenpoi «MareMaTHKay OHJIaHH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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