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1. Hean, 3a1aun U NVIAHUPYeMble Pe3yJbTAThl 00y4eHUs 10

ITUCIHHUILINHE
K OCHOBHBIM yensim OCBOEHUS NUCLUIUIMHBI «MaTeMaTHU4ecKuil aHaJIu3» CIEAYET OTHE-
CTH:
- BOCIIUTaHKE y CTYJEHTOB O0IIE MaTeMaTHuIeCKON KyJIbTYpHI;
- npuoOpeTeHre CTyAeHTaMH IIHPOKOT0 Kpyra MaTeMaTHUeCKUX 3HAaHUH, yMEHUH 1 HaBbl-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTUBHOMY W JEAYKTUBHOMY MBIIIJICHUIO
HapsiAy ¢ pa3BUTHEM MaTeMaTH4ECKOM UHTYHIINY;

- YMEHHUE CTYJICHTaMH pa3BUBaTh HABBIKM CAMOCTOSITENILHOTO U3yUeHHUsl yueOHOM U Hay4-
HOM JINTEpaTyphbl, COAEPIKALECH MAaTEMAaTUUECKUE CBEACHUS U PE3YJIbTAThI;

- IOITOTOBKY CTY/IEHTOB K JEATEIbHOCTH B COOTBETCTBUHU C KBATH(PHUKAIIMOHHOM XapaKTe-
pUCTHKOI OakaaBpa 1o HarpaBJIEHHUIO, B TOM 4Kciie (OPMUPOBAHNE YMEHUH UCTIONH30BaTh OCBO-
€HHbIe MaTeMaTHYeCKUe METO/IbI B MPO(eCcCHOHABHOM 1eATeTHbHOCTH.

- MMOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LU-
pPOBOM TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJIOTMUECKHUX PHUCKOB COBPEMEHHOM HHU(POBOI SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHHS JUCHUILTUHBI « MaTeMaTHUeCKHi aHaIIN3) CleAyeT OTHe-
CTH:

- OCBOCHHE CTY/J€HTaMU OCHOBHBIX MOHSITHI, METOI0B, POPMHUPYIOUINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOTO PELICHUS PUKIIAAHbIX 3a/1a4;

- (hopMHUpOBaHUE Yy CTyJIeHTa TpeOyeMoro Habopa KOMIIETEHLIUH, COOTBETCTBYIOIIUX €ro
HaIpPaBJIEHUIO OJITOTOBKU U 00ECIIEUNBAOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue o aucruIuinHe «MaTeMaTHUeCKH aHaIi3) HalpaBlIeHo Ha (hopMUpOBaHKE y 00yda-
IOIIUXCS caeayomux KoMmmnereHnid B cooTBeTcTBUU ¢ PI'OC 29.03.04 «TexHoynorus Xymoxe-

CTBEHHOM 0OOpabOTKM MaTepualioBy», YTBEPXKAEHHBIM MpHukazoM MuHoOpHaykun Poccuu ot
26.11.2020 N 1456:

KO)_I ¥ HAUMEHOBAHHE KOMIIeTeHIINMH I/IHI[I/IKaTOI)LI JOCTHIKCHHUSA KOMIIC-

TeHIMH

HOIIK-1.1.

3HaeT OCHOBHBIE IIOHATHS €CTECTBEHHO-HAaYY-
HBIX U OOLIENHKEHEPHBIX AUCIUIUINH.
NOIIK-1.2.

YmMmeer NPpUMCHATH METOJAbI MATCMATHUYCCKOT'O

OIIK-1. Cioco6eH pemiaTh BOIpOCk mpodec-
CHOHAJIbHOU JIEATENIbHOCTH HA OCHOBE €CTe-
CTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX 3HA-
HUIl, METOJIOB MAaTEMaTHYECKOTO aHaln3a U
MOJICTTUPOBAHUS

aHaJIn3a MpH MPOEKTUPOBAHUH U pa3zpaboOTKe
XYJ105KECTBEHHO-TIPOMBIIIIEHHBIX U3/1CIIUMH,
MaTepUajoB U TEXHOJIOTHH UX MPOU3BOICTBRA,
BKJItOUas co3nanue 3D Mozeneit s KOH-
CTPYHPOBaHUS pa3padaThIBAEMbIX U3JICTHH.
NOIIK-1.3.

Bnaneer meTonamMmu MmaTeMaTH4YECKOTO aHa-
TU3a IS pacueTa KOHCTPYKIIMM Xy105Ke-
CTBEHHO-TIPOMBIIICHHBIX U3CJIUNA U BBITIOJN-
HEHUS TEXHOJIOTHYECKUX PACUETOB

2. MecTo AUCUMILTHHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuurimHa OTHOCUTCS K 00s3aTesbHOM yacTu Osioka bl: Monyne «Maremarnueckue u ecTe-

CTBCHHO-HAY4YHBIC TUCHUILIIIMHBD).

Huctumnnuza 6a3upyeTcst Ha CIeayroIIeH, MPOHIeHHOW TUCIUIUIAHE:

- IMHEHHas anredpa.



JuctumnuHa «MaTteMaTH4ecKuil aHau3» JTIOTUYECKH CB3aHa C MOCIEAY MMM TUCITUTLINHAMU:
B obazamenvrou vacmu:
- pusuka;
- (UBUKO-XUMUYECKHE OCHOBBI B TEXHOJIOTHYECKUX TIPOIIECCaXx;
- KOMIIBIOTEPHOE MOJIETUPOBAHUE U3EINI MPOMBIILIEHHOTO JU3aiiHA U IOBEIUPHBIX
YKpAIlICHUH;
- CAIIP nnst uHX)EHEPHOTO aHAIM3a U MPOU3BOJICTBA XY10KECTBEHHO-TIPOMBIIIIEHHBIX
00BEKTOB.
B uacmu, ghopmupyemoui yuacmuuxamu oo6pazoeamenbbix OMHOUEHULL:
- U POBBIC TEXHOJOTHH B MPOU3BOJICTBE FOBETUPHBIX U3ICTHI.

3. CTpykTypa U coaepkaHue JUCUUIINHbBI

OO61mast TpyA0eMKOCTh JUCHIUTUTHHBI COCTABISET 4 3a4eTHBIC €AUHUIIBI - 144 yaca.

3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTH

n/n Buj yueOHoii padoThl Koawuecrso Cemectp 2
4acoB
AyAUTOpPHBbIE 3aHATHS 72 72
B toMm uucne:
Jlexkun 18 18
1.
CeMuHapCKUe/IPAaKTHUECKUE 3aHATHS 54 54
2.
JlaboparopHble 3aHATH - -
CamocrosiTesibHasi padoTa 72 72
IIpomexyTouHas aTTecTALMA
3K3aMEH C) C)
Hroro 144 144

3.2. TeMaTH4YeCKHH IJIAH N3YyYCHUSI TUCHUTIIINHDbI

Pa3zmemién B npunoxxkenun 1 x paboueit mporpaMme.
3.3. Conepxxanue pa3aejoB IMCUUIIIHHbBI
Beenenue

[Ipenamer, 3agauu u conepkanue TUCHUILUTUHBI. OCHOBHBIC ATAIbl PA3BUTHS TUCIUILIUHEI.
CrpykTypa Kypca, ero MecTo M poJib B TIOJITOTOBKE OakajgaBpa, CBS3b C IPYTUMHU TUCHUTIITHHAMHU.

Paszpnen 1. lu¢pdepenunanbHoe ucHucaeHNe PYHKIUI 0HOI epeMeHHO|

Tema 1. Yucnosas nociaenoBaTesbHOCTh. [Ipenen ynciioBoil mocaea0BaTenbHOCTH U €T0
cBoiictBa. @yukuus. [loctpoenue rpaduxos pyukuuii. [Ipenen pynkunn. OCHOBHbBIE TEOPEMBI O



npeznenax Gynkuun. [lepBeiii 1 BTopoii 3ameuaTenbHble peenbl. CpaBHEHHE OECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BETUYNH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BEIIMYHHEL.

Tema 2. HenpepbIBHOCTh (PYHKILIMI B TOUKE M HA POMEXYTKe, TOUKH pa3pbiBa GyHKIINH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKIUH, UX KilaccuUKaius.

Tema 3. IIpousBoanas pynkiun. ['eomeTpuueckuit u GU3NIECKHA CMBICT TPOU3BOIHOM.
[TpaBuna nquddepenuupoBanus u GopMyIIbl BEIYUCICHHS TPOU3BOIHBIX. TabauIia mpou3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIMI. Bbruncienne npousBogHbIX (YHKIUH, 3aJaHHBIX pa3/iny-
HBIM 00pa3oMm.

Huddepenunan. IIponsBoansie U auddepeHnransl BEICIIUX MOpAakoB. [IpubnmkenHbe
BBIYHMCIICHHSI C TIOMOIIBIO U PepeHIranos.

Tema 4. IlpaBuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPEAEIEHHOCTEN pa3-
JUYHOTO TUIA. Pa3nokeHne OCHOBHBIX dJIeMeHTapHbBIX QyHKIUK 110 popmyie Tewnopa. [Tpubau-
YKEHHBIE BBIUMCIICHHS ¢ TOMOIIBIO popmyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEepeHITUATEHOTO UCYUCICHHs.. MOHOTOHHOCTh (DYHK-
1M, SKcTpeMyMbl Heo0XoauMble U TOCTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO 3KCTpE-
myma. MccnenoBanue BoimykiiocT rpaduka ¢pyHkiun. Touku nepernda rpaduka GyHKIHH.

OOmiast cxema uccaenoBanus GyHKIMU U OcTpoeHus ee rpaduka. CBoiicTBa (yHKUHUH,
HEeNpepbIBHBIX Ha oTpe3ke. Haubosbilee n HarMeHblee 3HaueHus QyHKLINUN Ha OTPE3Ke.

Paznen 2. IudPepennuanbroe ucuncienne GyHKIuil HECKOJIbKHX MePeMeHHbIX

Tema 1. yHKIIMM HECKOJIBKUX NEPEMEHHBIX. JINHUM U TOBEPXHOCTH YpOBHs. YacTHBIE IPOU3-
BonHbIe. [Tonubnii quddepennman. [Ipon3BoaHbIE CI0XKHON (QYHKIINHM HECKOIBKUX MEPEMEH-

HbIX. YacTHbIe mpou3BoaHbIE U quddepeHIansl BeICIUX nopsakoB. Teopema IIBapiia.

Tema 2. [IpousBoanas no HanpasieHuto. ['panuent. KacarenbHas k kpuBoi. KacarenbHas
IUIOCKOCTh M HOpMallb K moBepxHocTH. Dopmyna Teitnopa. DxcTpeMyM (YHKIMN HECKOIBKHX
nepeMeHHbIX. HeoOXoaumble U 10CTaTOUHbIE YCIOBUS SKCTPEMyMa.

Pa3nen 3. UnTerpasbHoe HCYHCICHUE

Tema 1. IlepBooOpasnas. Teopema CyIieCTBOBaHUS HEOINPEACIICHHOTO WHTerpana. He-
OTIpeIeIeHHBI MHTETpall U ero CBOMCTBA. Tabiuiia MHTErpajsoB OT OCHOBHBIX JIEMEHTAPHBIX
byHKmiAc. MeToa HemoCpeACTBEHHOTO HHTETPUPOBAHUS.

MeTo1b1 UHTETPUPOBAHHS C TIOMOIIBIO 3aMEHBI IEPEMEHHOM, TOIBEIEHUEM M0/ 3HAK JU(depeH-
nuana. Meto MHTErpupOBaHUS 10 YACTSM.

HuTerpupoBanue palliOHAIBHBIX Apo0eii, THTETPUPOBAHIE HEKOTOPBIX BUIOB UPPAMOHATBHBIX
U TPUTOHOMETPUYECKUX (DYHKIIUH.

Tema 2. 3amauu, IpUBOAIINE K MOHITHIO OMPEEIIeHHOro uHTerpana. OnpeneneHHbINH
WHTErpall, €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTErpai ¢ mepeMeHHbIM MpeIeIOM UHTE-
rpupoBanus. @opmyna HeroToHa — JleliOHMIa. 3aMmeHa nepeMeHHON B OIPEICIIEHHOM HHTErpae.

[IpunoxxeHus onpeeieHHOr0 HHTErpaja B TeOMETPUU U MEXaHUKE (BBIYUCIICHUE TUIOIIA-
JieH TUIOCKUX (UTyp, AITMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOcTBeHHBIE HHTETpAJIBI IEPBOTO U BTOPOTO poja (10 6ECKOHEYHOMY ITPOMeE-
KYTKY, OT HEOTPAHUYCHHBIX (PYHKIIMI Ha KOHEYHOM IPOMEKYTKE), UX CBOKCTBA.

Tema 4. 3agaun, MpUBOIAIITNE K KPATHBIM HHTETpaIaM. JIBOMHON W TPOMHOW MHTETPAJIbI,
MX cBOKCTBA. [IpaBuiia BEIYMCIEHUS IBOMHBIX HHTETPAIOB.

3.4. TemaTHKa NPAKTHYECKUX 3aHATHI MO AUCIHUIINHE
«MaTeMaTHYeCKHH aHAJIN3»

Ne Tema 3ansaTHs
/i




Pa3zpnen 1. DiieMeHTHI MATEMAaTHYECKOT0 AHAJIN3A.

Uucnosasa mocnegoBaTeabHOCTh. [Ipenen 4nciioBoil mociaeaoBaTeIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. Oynkius. [Ipeaen ¢pynkiuu. Teopems! o mpene-
nax ¢yHkiuu. [1epBblii 1 BTOpo# 3aMevaTeIbHbIC PEEIbI.

2 CpaBHeHHe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BETHYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIble BEJIMYHHBI.

3 PackppITHe HEOpeIeIeHHOCTEeH Pa3InYHOTO THIIA

4 HenpepbiBHOCTh QyHKIIMI B TOUKE U HA IpoMexXyTKe. OTHOCTOpOHHME Tpeesbl. Touku
paspbiBa pyHkiwn. [Ipumeps! pemeHus 3a1a4q

5 ITpousBonnas ¢ynkun. IpaBuna nuddepenumpoBanust 1 GOpMyIIbl BEIYUCICHUS MTPO-
n3BoJHbIX. TexHuka nuddepeHmpoBanus

6 HuddepenurpoBanue oOpaTHbIX QYHKIMHA, QYyHKIHIA, 33 JaHHBIX HESIBHO, TapaMeTpUye-
cku, Jorapudmudeckoe nuddepeHnmnpoBanme

7 Huddepennuan. ['eomerpuueckuii cmpica quddepennuana. [IpousBoansie u auddepen-
1[MAJIbI BBICHINX NOPSAKOB. [IpnOamkeHHbIe BHIYMCICHUS C TOMOUIBI0 AU epeHIInanos.

8 [IpaBuno Jlonuransa. @opmyna Teisiopa. PackpbiTe HEONPENEICHHOCTEN Pa3IuYHOTO
tuna. Pa3nokeHus OCHOBHBIX JIeMEHTapHbBIX QyHKIMIA 1o popmye MakiiopeHa.

9 [TpubamKkeHHbBIC BRIYUCICHUS ¢ ToMoIIbi0 Gopmyisl Teitmopa.

10 | IlomHoe uccrnenoBanue GyHKUUN U ocTpoeHue rpadukos. [Ipumepsl

11 | [MonHoe uccnenoBanue GyHKIUHA U TOCTpoeHUE rpadukoB. [IpumMeps! (Tpo1oKEeHHE)
CamocrosrenbHas pabora Nel Ha ceMuHape o GyHKIUSM OJHOM epeMeHHON

12 | Pa3nen 2. @®yHKIMH HECKOJIbKHX MepeMeHHbIX. JIMHUY 1 TOBepXHOCTH ypoBHs. YacT-
HBIC TIPOM3BOHBIE M T epeHIrai MepBoro NopsIka.

13 | Ionuwii quddepennuan. IIpousBoausie crnoxknoil ¢ynkiuu. [IponsBoanas QpyHKINH,
3aJlaHHOW HesiBHO. YacTHBIE MPOU3BOIHBIC M AU(GEpeHIINATBI BBICIINX MOPsIKOB. Teo-
pema IlIBapia.

14 | IlpousBoaHas 1o HampasieHuo. ['paguent.

15 | DkcrpemyM (QyHKIMHM HECKOJIBKHX MepeMeHHbIX. HeoOxoumMble U JOCTaTOUHBIE YCIOBUS
IKCTpEMyMa.

16 | CamocrosnTeabHas padora Ne 2 Ha ceMuHape N0 (PYHKIUAM HECKOJIbKHMX MepeMeH-
HBIX

17 | Pa3zpgen 3. UHTerpasibHOe HCYHUCIEHHE
[TepBooOpasnas. HeonpeneneHHbIii HHTETpaJl M €ro CBOMCTBA. MeTo ] HeNmoCpeCTBEH-
HOTO MHTETPUPOBAHMSL.

18 | MHTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM, MoIBeIEHUEM Mo/ 3HaK nuddepeH-
rana. MeToa MHTETPUPOBAHUS 110 YACTSIM

19 | UnTerpupoBaHue palMoHaIbHBIX Apo0OeH, HHTErPUPOBAHUE HEKOTOPBIX BUIOB UPPALILO-
HaJIbHBIX (PYHKLUN

20 | MHTerpupoBanue TPUrOHOMETPHUUECKUX (DYHKIHH.

21 | Beriunucnenue onpeeneHHbIX HHTETpasIoB 1o (hopmysie HeroToHa-JIeliOnuma. 3amena me-
PEMEHHOW U MHTETPUPOBAHME TI0 YACTSIM B ONPEACICHHOM HHTErpaje.

22 | IlpunosxeHus OnpeeIeHHOr0 UHTerpasga B TeEOMETPUU U MEXaHUKE (BBIYUCIICHHUE MJI0IIa-
Jel TUIOCKKUX (DUTYP, TUTMHBI KPUBOH).

23 | [IpuoxeHust ONpeIeIEHHOT0 HHTErpalia B TEOMETPHH M MEXaHUKe (BBIYUCICHHE 00be-
MOB, IUIOIIAJICH MOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAJIBI IIEPBOTO U BTOPOTO POJIA, UX BHIYHCIICHHUE.

25 | 3amauu, MpUBOASINKE K KPaTHBIM UHTErpaiaM. BrlunciieHne TBOMHBIX UHTETPAIOB CBe-
JICHWEM K MTOBTOPHBIM. 3a/1a4dl Ha W3MEHEHHE MOPS/IKa HHTETPUPOBAHUS B IBOWHOM WH-
Terpaie

26 | 'eomeTpuyeckue U pusnuecKkue MPUIOKEHUS KPaTHBIX MHTErPaJioB, IPUMEPHI BbIYHCIIE-

HHL.




‘ 27 ‘ KoHTposbHOE TECTHPOBAHUE IO KYPCY.

4, Y4yeOHO-MeTOAUYeCKOe H HHPOPMALIMOHHOE o0ecrnieueHne

4.1. HopmartuBubie 1o0kyMeHTHI H 'OCThI

1. ®IOC 29.03.04. Texnonorus XyaoxecTBeHHONH 00paboTku marepuanoB 26.11.2020 N 1456
2021.

2. AxaneMuyeckuil ydeOHBIN IUIaH M0 HarpaBiieHUIo oArotoBku: 29.03.04 TexHonorus xyao-
’KEeCTBEHHOM 00paboTku MaTepuainos. [Ipoduins: «XynoxkecTBeHHOE IPOEKTUPOBaHHUE U LU (]-
POBbIE TEXHOJIOTHH B IOBETUPHOM MPOU3BOJICTBEe». Popma 00yueHus — ounas. 2024.

3. Axagemuueckuid y9eOHBIH TUTaH 1O HAIpaBJICHU O MOATOTOBKH: 29.03.04 TexHOMOTHS XyI0-
KecTBeHHOU 00paboTku MaTepuanoB. [Ipo¢uns: «Pa3paboTka 1 MPOU3BOJACTBO U3JIEIHUN IPO-
MBIIIIEHHOTO nn3aiiHay. @opma o0ydeHus — 3aounas. 2024.

4. Matpuna KOMIETEHIMH 10 HanpaBieHuto noArotoBku 29.03.04 TexHonorus Xy105KeCcTBEeH-
HOU 00paboTku maTepuanoB. [Ipoduib: «XymoxecTBEHHOE MPOEKTUPOBAHUE M IH(PPOBHIS
TEXHOJIOTHH B IOBEITMPHOM Npou3BoJCTBe». Popma 00yueHust — ounas. 2024.

5. Marpuia KOMIIETeHIINI 110 HampaBieHuto MoAroToBkH 29.03.04 TexHOMOTHS XY10KECTBEH-
HOM 00paboTku MaTepuaios. [Ipoduis: «PazpaboTka 1 MPOU3BOJICTBO M3/AETHIA TPOMBIIIIIECH-
HOTO Ju3aiiHay. @opma oOydeHus — ounas. 2024.

6. Va3 Ilpesunenrta Poccuiickoit @enepannn ot 01.12.2016 Ne 642 «Ctparerun Hay4HO-TEX-
HOJIOTUYECKOTO pa3BuTus Poccuiickoit denepanum.

7. Tlpuxa3 MunucrepcTBa oOpazoBanus U Hayku Poccuiickoii @eneparun ot 23.08.2017 Ne 816
«O6 ytBepxxaenun Ilopsaka nmpuMeHeHHs] OpraHU3alUsIMH, OCYLIECTBISIFOIIMME 00pa30oBa-
TEJIbHYIO I€ATEIBHOCTD, JJIEKTPOHHOTO 00yUeHHsI, TUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHO-
JIOTWH IIpU peanu3anuu 00pa3oBaTeIbHbIX IPOrpaMM».

4.2.  OcHoBHas JIuTEpaTypa

1. ®uxrtenronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHAIM3A: YICOHUK [Tl BY30B, 15-€ u3j.,
ctep. CII6, Jlans. 2024. Yacts 1. 444 c.

2. Ouxtenronsl [.M. OcHOBBI MaTeMaTUYECKOTO aHaIN3a: Y4eOHUK /11 BY30B, 14-€ u3j.,
ctep. CII0, Jlans. 2024. Yacts 2. 464 c.

3. Kyapssues JI.JI. Kpatkuii kypc marematnueckoro ananusa. T.1. JuddepenuuansHoe u uH-
TerpajbHOE UCUUCIECHUs QYyHKIUN OAHON nepeMeHHOU. Paapl: YueOHuK [DeKTpoHHBIN pe-
cypc]: yue0. - DnexTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum goctyna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonmojHUTeNbHAS JUTEPATypa

1. Muckynos H. C. ludgdepeHunanbHoe U UHTETpaIbHOE UCUUCICHUS AJs BTy30B. B 2-x To-
max. M.: Murerpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

2. 3yo6koB B.I'., JIaxosckuii B.A., Mapteirerko A.W., Munocues B.bB., [Tymkaps E.A. Kypc ma-
TEMaTHUKHU JJIs1 TEXHUYECKUX BBICHIMX yueOHbIX 3aBefeHuid. Yactu 1-4. M.: MY, 2012. 400

IK3.
3. Kpatkuil kypc BbicHIel MareMaTHKH [DNEeKTpOHHBIA pecypc]: yueb. - DIeKTpoH. AaH. -
Mockpa: Jamkor wu K, 2017. - 510 . [Pexxum  moctyma:  URL:

https://e.lanbook.com/book/93522. - 3aru. ¢ skpana. ]
4. byrpos f.C., Huxonsckuiit C.M. Briciias mareMatuka: ydueOHUK ISl By30B B 3-X ToMax. M.:
Hpoda, 2009.


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

5. HuterpanbpHoe ucuucieHne QyHKIUN OJTHOW U HECKOJIBKUX NepeMeHHbIX. Teopus mossi: Me-
TOJIMYECKUE YKa3aHUs U BapuaHThl pacdyeTHO-rpaduueckux padot // boagynoB M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. Marematudeckuii aHaim3. Teopust mipenenoB u quddepeHInaTbHOe UCUUCICHIE: OCHOBHBIC
MOJIOKEHUS TEOPUU, METOIMYECKHUE YKa3aHUs U BapUaHThl pacueTHO-Tpaguueckux pador //
bonynos M.A., bopoauna C.U., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM»,
2009.

4.4. JaekTpoHHBIE 00pa3oBaTeIbHbIE Pecypchl

[IpoBeneHue 3aHsATHI U aTTeCTAIlMA BO3MOXXHO B JUCTAHITMOHHOM (opMaTe C MPUMEHEHUEM CH-
CTeMBbl TUCTAaHIMOHHOTO oOyueHusi yHuBepcureta (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTemaTrka» SJIEKTPOHHBIX 0oOpaszoBarenbHBIX pecypcoB (DOP) mo BceM pasmenam
MPOTPaMMBI:.

DIeMEeHThl MATEeMaTUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
WuTerpanbHOe HCUUCTICHNE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI OHON epeMEeHHOM
Juddepennumansroe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUEe QYHKIMI HECKOIBKUX TIe-
PEMEHHBIX

JlononuuTenbHbIe M1aBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYCCKOI'O aHaJIu3a

Pa3zpaborannbsie DOP BKIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeseHust paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIIO-
PAXKEHUSIMH IPOPEKTOPA M0 yueOHOM paboTe W/Uiu EHTPOM Yy4eOHO-METOAMYECKON pabOThI.

Kaxnprit ctyneHT oOecriedyeH WHIMBHAYaJIbHBIM HEOTPAHWYEHHBIM JOCTYIIOM K AJIEKTPOHHOMU

OMOJINOTEKE MOCKOBCKOI'O ITOIUTEXA

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

HuTepHeT-pecypchbl BKIIOYAIOT Y4eOHO-METOANYECKHUE MaTepraibl B JJIIEKTPOHHOM BUJE, MPEJ-

CTaBJIEHHEIE Ha CAUTe mospolytech.m B pa3aciic: «HeHTp MaTEMAaTU4YCCKOI'O O6p2[30BaHI/ISI»

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

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

[Tone3nple yueOHO-METOAMYECKHE U HHPOPMAIIMOHHbBIE MaTepHallbl IPEACTABICHBl Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB nHDOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON ceTH «ITHTepHET» ISl OCBOSHUS

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

4.5. JInnieH3MOHHOE U CBOOOHO PACIIPOCTPAHsAEMOe IPOrPaAMMHOeE
o0ecneuyeHue


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/

Ne| HammenoBanme | PazpaGoruuk [10 | doctymuocts (mu- | Ccwinka Ha Equnbiii peectp
(mpaBoobnana- LIEH3UOHHOE, CBO- | POCCHMCKHUX IIPOrpaMM Jis
TEJb) 00/HO pacmpo- OBM u B/] (npu Hasnnuum)
CTpaHsieMoe)
1 | Astra Linux | OOO JIuneH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc 00O "HOBBIE JInneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOI'MN" 75

4.6. CoBpemMeHHbIe NpodeccuoHaTIbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPa-
BOYHbBIE CHCTEMBbI

Ilepeuennb pecypcoB cetu UHTepHET, 1OCTYNHBIX JISI OCBOCHUS AU CHUIIMHBI:

HaumenoBanue

Ccbuika Ha pecypce

JocTynHoCTh

NudopmannonHo-cipaBoYHbIe CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

Hoctynna B cetu NH-
TepHET 0e3 orpaHnye-
HUU

Nupopmannonnsie pecypebl Cetn

Koncynsrastlloc http:// www.consultant.ru | loctymnHo
[Topran ®@enepanbHbIX rOCy 1ap-
CTBEHHBIX 00pa3oBaTeabHbIX cTaH- | http://www.fgosvo.ru. JHoctymHO

JapTOB BBICIICTO O6pa30BaHI/I$I

JIeKTPOHHO-0U0JINOTEeYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HoctymHa B cetr UH-
TepHET 0e3 orpaHuye-
HHM

IPR Books https://www.iprbookshop | loctynHa B cetn NH-

.ru/

TepHeT 0e3 orpaHuye-
HUI

IIpodeccuonanbubie 6a3bl JAHHBIX

ba3a naHHBIX Hay4YHOU JIEKTPOH-
HOM OMOINOTEeKN
(eLIBRARY.RU)

http://www.elibrary.ru

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

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MoJIUTeMaTHIecKas peepaTuBHO-
oubnunorpaduyeckas u
HayKoMeTpu4ieckas (OnbmmomeTpu-
yeckas) 0a3a JaHHBIX

5. MaTtepuajbHO-TeXHUYECKOEe o0ecnevyeHne IUCIUTIITUHBI

MarepuanbHO — TeXHUYECKas: 0a3a YHUBEPCHUTETAa 00ECIIEYNBACT MTPOBEICHIE BCEX BUIOB
3aHSATHN, TPETYCMOTPEHHBIX YUYEOHBIM TUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
MIPOTUBOTIOXAPHBIM IPaBUIaM U HOPMaM.

Kadenpa «MaTtematrka» He pacroyiiaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U HCTIONb-
3yeT yueOHbIe ayTuTOpun U3 0011ero GoHaa YHUBEPCUTETA.

[Tpu HEOOXOAUMOCTH ISl MPOBEACHUS UHTEPAKTUBHBIX MPAKTHUECKUX 3aHSATUI HCIIONB3Y-
IOTCSI KOMITBIOTEPHBIEC KJIAaCChl YHUBEPCUTETA.

6. Meronnueckue peKoMeH1aluu

6.1. MeToauueckne peKoMeHAAIUM sl MPenoaaBaTeas
10 OPraHu3anuu 00y4eHus

IIpexne Bcero, caenyeT oOpaTuTh BHUMAHKUE CTYAEHTOB Ha TO, YTO IPAKTUUYECKU BECH U3Y-
YaeMbIil UMU MaTepuaj He TpeOyeT Kakoi-mubo criennuaabHOM (JOTTOTHUTEIBHON) TOATOTOBKU H
BIIOJIHE MOKET OBITH YCIICIHO U3YUCH, €CJIN CTYACHTBI GYI[YT MnoceuiaThb 3aHATUA, CBOCBPEMCHHO
BBITIOJTHATH JOMAIITHUE 33/1aHUS U TTOJB30BaThCs (TP HEOOXOAMMOCTH ) CHCTEMOH IIJIAHOBBIX KOH-
CyJIBTaI_II/Iﬁ B TCUCHUC KAXKOOTO CEMECTpaA. BOH_IGIIH_II/IC B KypC MaTaHalin3a pas3acjibl ABJIAIOTCA
KJIACCHYECKHMHU, B TO )K€ BPEMS OHU ITPAKTHYECKH OPHEHTUPOBAHBI, TAK KaK IMEIOT ITUPOKOE pac-
MPOCTPAaHEHHUE JJIs PEIICHUs PA3HOTO POJia 3a/1ad BHYTPU CAaMOW MaTEMAaTHKHU U TIPUKIIATHBIX 3a-
nad. X ocBoeHHE TIOMOKET CTY/ICHTaM JIOTUYEeCKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOWTH
YCTHYIO M IUCBMEHHYIO Peyb, YCIEIIHO MPUMEHITh HAaKOIUICHHBIE 3HAaHHUS B MPO(ecCHOHAIBHOM
JeSITeITbHOCTH.

HeobxomuMo ¢ camMoro Havamna 3aHSITHH peKOMEHIO0BATh CTYJACHTaM OCHOBHYIO U JIOTIOJ-
HUTEJIBHYIO JTUTEPATYPY, a B KOHIIE CEMECTpPa IaTh CIIMCOK BOIIPOCOB IS IIOATOTOBKH K K3aMEHY.

Ha nmepBoM 3aHATHH TIO JUCIUILTMHE CIEAYeT 00s3aTeIbHO TPOUH(OPMHUPOBATH CTYICH-
TOB 0 BHJIE M (hopMaxX TEKYIIeH U MPOMEKYTOYHON aTTECTAIUH 110 TUCIUIINHE, CPOKAX MX TPO-
BCACHU:, YCIIOBHUAX NOITYCKa K HpOMe)KYTOqHOfI aTTeCTaluu, MIPUMCHACMBIX BUAX MIPOMCIKY-
TOYHOTO KOHTPOJISL.

N3noxkeHne TEOpETHYECKOro MaTepuana JOKHO COMPOBOXKAATHCS WUILTIOCTPATHBHBIMU
npUMepaMu, TIIATETLHO OTOOPAaHHBIMH MPETIOAaBaTEeIeM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIAIKU ITPU PCIICHUHU 3aJa4X HC OTBJICKAJIU OT I''ITABHOT'O: OCMBICJICHUA UJACH U CYTU IIPUMCHS-
eMbIX MeToJI0B. CiielyeT Bceraa yKa3blBaTh MPUMEPhI MPAKTHYECKOTO MPUMEHEHHS PACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U popMyII.

[IpakTrdeckue 3aHATHS JOJDKHBI OBITH OPraHU30BaHBI TPENOIaBaTeIeM TaKUM 00pa3oM,
YTOOBI OCTABAIOCH BPEMsI HA MEPHOIUYECKOE BBHITIOJHCHHE CTYICHTAMU HEOOJBIION caMOCTOsI-
TEJILHOW PabOTHI B Ay TUTOPUU JIJIsl IIPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

Hpenoz[aBaTenb, BGI[YHII/If/'I MPAKTUYCCKUC 3aHATHA, JOJIKCH COTJIaCOBBIBATH y‘~I€6HO-TeMa-
TUYECKUH TJIaH 3aHATUH C JIGKTOPOM, UCTIOJIB30BATh CIMHYIO0 CUCTEMY 0003HAUYCHUH.

[IpenonaBaTemnio cieayeT T0OMBAThCS CUCTEMAaTHUECKOW HENPEPHIBHOW PabOThI CTYICH-
TOB B TCUCHHE CEMECTPa, HEOOXOAMMO BBISIBIISATH CHIIBHBIX CTYICHTOB H MIPUBIICKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO POJa OJIMMIHNAIaX U KOHKypCax.
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http://webofscience.com/

CTyneHT IOoJKEH OUlylaTh 3aMHTEPECOBAHHOCTD NPENOJABATENS B JOCTHKEHUHN KOHEY-
HOTO pe3yJibTaTa: B MPUOOPETEHUH OOYYAIOUIMMUCS MPOYHBIX 3HAHUM, YMEHMH U BIIaJeHUS
HAKOIUJICHHOM MH(popManuel Uit pereHus 3a/1a4 B IpopecCHuOHaIbHOM e TeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJOTHUI

[TpoBeneHue 3aHATUI U aTTECTALM BO3MOXKHO B AUCTAHIIMOHHOM (popMaTe ¢ NPUMEHEHHUEM CH-
CTEeMBI JUCTaHIIMOHHOTO 00y4eHus yHusepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoii «MaTemMaTHKay JIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem paszaenam
nporpamMmsl (cm. 1. 4.4).

HOpSII[OK IMPOBCACHUA pa60T B JUCTAaHIMOHHOM Q)opMaTe YCTaHaBJIMBACTCA OTACIbHBIMU
pacropsHKeHUSIMU TIPOPEKTOpa N0 yU4eOHOH paboTe /WU IIEHTPOM y4eOHO-METOIUYeCKOi pa-
OOTHI.

6.2. MeTtoauyeckue yKazaHusi Ajs 00y4al0muxcs M0 0CBOECHUIO

JUCIHHUIIIHHBI

Pazgea 1: nudppepenunanbHoe ucuncjiaeHne PyHKUMM 0JHOM NepeMeHHOo

[Tpu m3yvyennn auddepeHnmranbHOTo ucUncIeHus GyHKIUN OHOM IEpEeMEHHOM 00paTHTe
BHUMaHNE Ha NOHATHUE Ipeaesia GYyHKLIUU B TOUKE U METO/IbI ero Bbruncienus. [Ipenen — onHo u3
OCHOBHBIX TOHSATHHA MaTeMaTHYeCKOro aHanu3a. lIpu BBIYMCICHWHU TpenesioB (yHKIMH HAJIO,

0 o
IpexKie BCEro, BBIACHMTBH XapakTep Heompeaenennoctn | —, —, 0-00, 00 —00,1% |, UroGer
o0
OBJIaJIETh TEXHUKON peIIeHUs 3a7au Ha BBIYMCIICHUE NIPEIENIOB, HAI0 3HATh JIBa 3aMevaTesbHbIX
npezena, Tabauily SKBUBAJICHTHBIX O€CKOHEYHO MaJbIX, MpaBuiio Jlonuras, pa3TudHble IpUeMbl
PaCKpBITHSI HEOTIPEIETICHHOCTEH B 3aBUCUMOCTH OT BHJA (YHKIIMU U PEIIUTH JTOCTATOYHO OOJTh-
I10€ KOJIMYECTBO 3a/1a4.

[Ipu W3y4eHHMU TeM, MOCBSIIEHHBIX MPOM3BOAHON W auddepeHnmany (GyHKIHH, HATO
OCMBICIIUTh UX T€OMETPUYECKHI CMBICII, IOHUMATh pa3indyue MeXIy HUMU (quddepeHunan - 31To
IJIaBHAs JIMHEWHAs 4yacTh npupaieHus Gynkuun). TBepro 3HaTh (Kak TaOIUIy YMHOKEHUs) pop-
MyJbl auddepeHIupOoBaHUsT OCHOBHBIX AJIEMEHTAPHBIX (QYHKIMUA U MpaBuia JudQepeHpoBa-
HUS (BCE, KOHEYHO, HO 0COOCHHO MpaBuiIo Au¢depeHInPOBaHMS CI0KHON (PyHKINN).

OOpaTuTte BHUMaHUE TaKke Ha 0cOOeHHOCTH U depeHpoBaHns QYyHKIHMA, 3aJaHHBIX
B HESIBHOU (opme, mapamMeTpuiecku, Ha mpueM jorapudmuyeckoro nuddepeHunpoBanus.

Crenyer 4eTKo 3HAaTh U YMETh IPUMEHATh aJITOPUTM HCCIIe0BaHUs (GYHKLIUN U TOCTpOe-
HUS rpaUKOB: ONpeIelIeHHe TOUEK pa3phiBa (M UX Ki1accu(UKAILNIO), aCUMIITOT Ipaduka (BepTu-
KaJIbHOH, HAaKJIOHHON, TOPU30HTAIBHOI), HEOOXOIUMBIE U TIOCTATOYHbIE YCIOBUSI MOHOTOHHOCTHU
(GYHKINH, CyIIECTBOBaHUS JIOKABHOTO dKCTPEMyMa, MPOMEKYTKOB BHIITYKIOCTH W BOTHYTOCTH
(GyHKIMU U TOYEK neperunoa.

Paznen 2: nuddepeHnunanbHoe HCHUCTeHHe (PYHKIUI HECKOJIbKHUX MepeMeHHbIX

[Tpn n3ydenun faHHOTO paszenaa OOpaTUTE BHUMAHUE HA TO, YTO (YHKIHS ABYX IIEPEMEH-

HBIX MMEET HAIJIAIHbIM T€OMETPUYECKUN CMBICII — 3TO IIOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

Hazo ocMBICITUTE MOHATHS YaCTHBIX IPOU3BOJHBIX U IOJIHOTO JuddepeHyana 1 0co0eH-

HOCTb UX BBIUHCIICHHUS, OBJIAJIETh TEXHUKOM BBIUMCICHUS IMPOU3BOJAHBIX OT CIOXKHOW (DYHKIUH

HECKOJIbKUX IepeMeHHbIX. CienyeT oOpaTuTh BHUIMaHUE HA TO, YTO U GpyHKIMuM Z = Z(X, y)
0’z 9’z

CMEIIaHHBIC YACTHBIE IPOU3BOAHBIE BTOPOT0 MOPSIKA PaBHBI MEXKY COOOI: = (Teo-

pema llIBapma), To ecth mopsaok auddhepeHITnpoBaHUS HE UMEET 3HAUCHUS.
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Jlnist yHKIMY HECKOJIBKUX MEPEMEHHBIX CKOPOCTh H3MEHEHUS (PYHKIIUH B IPOU3BOJIHLHOM
HaIpaBJIeHUU XapaKTepU3yeTcs MPOU3BOAHOM MO HANpaBJIEHUIO, & HAaUOOJbIIas CKOPOCTh U3Me-
HeHMs QYHKIMU OyAeT B HaIlpaBJIEHUH BEKTOpA TpaIueHTA.

Crnenyer oOpaTtuTh B 3TON TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE yCIOBHS CY-
IIECTBOBAHUS KCTpEeMyMa (PYHKIIUN HECKOJIIbKUX ITEPEMEHHBIX.

Pa3nen 3: uHTerpajibHOE MCUMCJIEHHE

B uHTerpanbHOM HMCYHCIEHUU peliaeTcs 3ajadya, 00OpaTHOM TOHM, KOTOpasi paccMaTpuBa-
nach B udepeHIHaIbHOM HCUUCICHAN: HEOOXOMMMO HAMTH /I JaHHOH QyHKuuH | (X) Ta-

Ky10 (YHKIIMIO, IPOU3BOJHAS OT KOTOPOH Obl1a Obl paBHa 3a1aHHON. VHTerprpoBanue QpyHKIUH
— JIOCTaTOYHO CJIOXHBINA pazfien MaTeMaTUKH, OBJIAJETh KOTOPBIM MOXKHO TOJIBKO, €CJIU CTYACHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPAJIOB PA3HOTO THUIIA.

Hano TBepao 3HaTh TaOnMIly HHTETPAIIOB OT OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHM, OCHOB-
HbIE METO/Ibl HHTETPUPOBAHHUS (3aMEHA ITEPEeMEHHOM, OIBEACHUE MTOJ1 3HAK U depeHIraia, HH-
TErpupOBaHUE 110 YACTSM, PUEMBI BBIYUCIICHUSI UHTErPajoB OT pallMOHaNIbHBIX APOOEH, OT pas-
HOT'O THIIa TPUTOHOMETPUYECKUX (PYHKIUH).

Hano ocMbICINTh €MHCTBO MOAX0/a K OCTPOSHUIO ONPE/IEIIEHHBIX, KPATHBIX, KPUBOJIH-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOCHHE HEKOTOPOIl MHTErpaibHOW CyMMBI H IIpe-
JIETIbHBIN MEepexXo.

3HaTh TEOMETPUYECKHUI CMBICT U OCHOBHYIO ()OpMYJTy BBIYUCIICHHS OTPEICTICHHBIX UHTE-
rpanoB — popmyiry Hetotona — JleiiOHuIia, reoMmeTpudeckue U GU3NIeCKUE MPUIOKECHHSI OTIpe/Ie-
JICHHBIX M KPAaTHBIX MHTEIPAJIOB, YMETh HAXOAMTH IUIOIMIAb TUIOCKON (UTYpHI, JUIMHY KPUBOI,
00BEM U IJIOMIAAb TOBEPXHOCTH TEJ BPALICHHUS.

/. ®OH/I OLIEHOYHBIX CPE/ICTB

@DOHJ| OLIEHOYHBIX CPEACTB IpenacTaBiecH B Ilpunoxkenun 2 k padodeil mporpaMMe U BKJIFOYAET
pas3ieisr:

1. MeToapl KOHTPOJIS ¥ OLIEHUBAHUS PE3YJIHTATOB O0YUICHHSI.
2. lllkana v KpUTEPHUH OIICHUBAHHUSI PE3YJIHTATOB O0yUEHUSI.
3. OuleHOYHBIE CPECTBRA.

3.1. Texymuii KOHTPOJIb.

3.2. TIpomexxyTOYHAS aTTECTAIHSI.
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Ilpunoosrcenue 1

TemaTu4yecknii MJIaH JUCHUILUIUHBI «MaTeMaTHYeCKUIl aHAJIN3» M0 HAMPABJIEHUIO MOATOTOBKHU
29.03.04 «TexHoJ10TUs1 XY/10:K€CTBEHHOH 00padOTKN MaTEPUAJIOB)
[Tpodunu
«Xy10KeCTBEHHOE IPOEKTUPOBAHUE U IU(PPOBHIE TEXHOJIOTHH
B IOBEJIMPHOM TNPOU3BOACTBE)
«Pa3padoTka ¥ NPOM3BOACTBO U3/1eJUIi MPOMBINIJIEHHOT0 JU3AHA))

(6akanaBp)
Ounas popma 00yueHus
I'ox Habopa 2024/2024
Buabl yueOHoli padoTsl,
Buasl camocTosiTeJIbHOM pa- ®opmbI
BKJIIOYasi CAMOCTOSITEIbHYIO G0TRI
s padoTy CTy1eHTOB arrecra-
=" ’
e S = g CrynenTton n
o Paznen < % 2 U TPY/I0€MKOCTh B Yacax
5]
= G5
o @) Pe-
J | II/C | JIag | CPC | KCP | K.P. | K.II. | PTP | ¢pe- | K/p | D 3
par
Bropoii cemecTp
Paznen 1. uddepenunanbHoe uc-
yucjenue GyHKIMii o1HOH nepeMeH-
L1 | noii ‘—Incn(()ll)a);ﬂ rnocie ; ’ 1 ’ 2 4 *
. JTOBATEJIbHOCTb.
[Ipenen yncioBoii MOCIEA0BATEIBHOCTH
U ero cBorctia. [IpaBuia npeneabHoro
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nepexonaa. Gynxuus. [Ipenen pyHkunu.
Teopemsl 0 penenax GyHKIHH.
Boinaya 3agannii PI'P Ne 1 no mate-
MATHYECKOMY aHAJIHM3Y.

1.2

IIepBblil 1 BTOpPOM 3aMedaTeIbHbIE TIpe-
neinbl. beckoHeuHO Masble U OECKOHEYHO
0oJbIINE BEIUYMHBI. OKBUBAJICHTHBIE
OeCKOHEYHO MaJjible BeTMYUHbI. Packpbl-
THE HEOIIPEIEICHHOCTEN PA3HOTO THIIA.

1.3

HenpepbiBHOCT (D)yHKIMI B TOUKE M Ha
npoMexyTke. OIHOCTOpPOHHHME — TIpe-
nensl. Touku paspeiBa (YHKIMH, HX
KJaccuukanus.

14

[IpousBonnas ¢yukuuu. ['eomerpuue-
CKMH M MEXaHMYECKHI CMBICT IPOU3-
BonHOM. [IpaBuna nuddepenmpoanus
U (hOPMYJIIBI BEIYMCIICHUS TPOU3BOTHBIX.
Tabnuiia MPOU3BOIHBIX OCHOBHBIX JIe-
MeHTapHbIX QyHKIMN. Texuuka qudde-
PEHIIMPOBAHUS

1.5

Huddepennman. [IponsBonnusie u aud-
depeHnuansl BeICIUX mopsiakos. [Ipu-
OJM)KEHHBIC BBIYMCIICHUS C TMOMOIIBIO
b depeHIraos.

1.6

IIpaBuno Jlonurans. @opmyna Tensopa.
Pa3noxkeHrss OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuuit o ¢opmyne Teitnopa. Ilpu-
OJINKEHHBIE BBIYMCIEHUS C IOMOILBIO
dopmyiner Teiinopa.
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1.7

OcHOBHBIE TeOpeMbl TU(PepeHITHATb-
HOrO  HMCYHcleHHs. MOHOTOHHOCTb
¢ynkuuu, sxctpemymbl. Heo6xonnmeie
U JIOCTaTOYHBIE YCJIOBUS MOHOTOHHO-
CTH, JIOKAJILHOTO 3KCTpemMyMa. Mccneno-
BaHUE BBINMYKJIOCTU Tpaduka (QyHKIUU.
Touku nmeperuda.

1.8

OOmas cxema rcciae10BaHus QyHKIUH 1
noctpoeHuss ee rpaduka. CBoiicTBa
(GyHKUUH, HENpephIBHBIX Ha OTpE3Ke.
Haubonpiiee u HanMeHbIee 3HAYCHUS
(GyHKLINU Ha OTpE3Ke.
CamocrosiTesibHas padora Nel Ha ce-
MHHape N0 (PyHKUUAM OAHOM mepe-
MEHHOM

1.9

Paznen 2. OyHKIUA HECKOJBKHUX Tie-
pemMeHHBbIX. [Ipenen u HenmpepbIBHOCTS.
OcCHOBHBIE  CBOWMCTBa  HEMPEPHIBHBIX
bynkumii. Yactaeie mponsBoaHbIe. [To-
HBIH nuddepenman.

Boinaua 3aganunii PI'P Ne 2 no ¢pyHk-
UM HECKOJIbKHX NePEMEHHBIX

1.10

[IpousBonHbie CIIOXKHON (DYHKUIMU He-
CKOJIKMX TEpEMEHHbIX. YacTHble Ipo-
U3BOJHBIC U AU(PPEPEHIINATB BBICIIUX
nopsiakoB. Teopema IlIBapua. IIpowus-
BOJIHAA IO HaIlpaBieHut0. [ pagueHt.

10

1.11

DKcTpeMyM (YHKIUN HECKOIBKUX TIepe-
MeHHbIX. HeoOxoqumble 1 JOCTaTOUHbIE
YCIJIOBHSI DKCTpEMyMa.

11
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CamocrosiTeibHasi padoTa Ne2 Ha ce-
MHHape MO0 (YHKUHSAM HECKOJBbKHUX
NepeMeHHBbIX

1.12

Pazgen 3. UnTerpajibHoe ucumMcjieHue
[TepBooOpasnas. Heonpenenenusiii nH-
Terpajl ¥ ero cBoicTBa. Tabiuia wHTE-
TpaJloOB OT OCHOBHBIX 3JICMCHTAPHBIX
byHkmii. MeToa HemnmocpeacTBEeHHOTO
MHTETPUPOBAHUA.

Boinaua 3aganuii PI'P__Ne 3 no uHTe-
IPAJIbHOMY HCYHCJICHHIO

12

1.13

WHTErpupoBaHre C MOMOIIBIO 3aMEHBI
MEPEMEHHOM, TOJBEJACHHEM TII0J] 3HAK
muddepennmrana. Meroa HHTETpUPOBa-
HUSL TI0 YaCTSIM

13

1.14

WHTerpupoBanne panMOHAJIBHBIX JIPO-
Oeil HHTerpupoBaHUe HEKOTOPHIX BUIOB
UpPpAlMOHAIbHBIX U TPUTOHOMETpHUYE-
CKUX (YHKIMH.

14

1.15

3amaun, TPUBOAIINE K TIOHATHIO OTIpe-
neJieHHoro uHTerpana. CBoWCTBa ompe-
neneHHoro unHrerpana. @opmyna Heio-
ToHa-JIeiiOHuIIa. 3aMeHa TepeMeHHON U
UHTETPUPOBAHUE 10 YacTsAM B Ompene-
JICHHOM WHTETpaJIie

15

1.16

[IpunoxkeHuss ONpeneNeHHOTO  HMHTE-
rpajia B TEOMETPUU U MEXaHUKE (BBIYHC-
JeHWe IUIom@AAeH Iiockux  uryp,
JUTMHBI KPUBO#, 00bEMOB, TUIOIIAIeH T0-
BEPXHOCTH).

16

1.17

Heco6cTBeHHBIE MHTETpaibl NEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17
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3ajauu, TpUBOASIINE K KPATHBIM HHTE-
rpajaM. JIBOMHOH W TpPOWHOM HWHTE-
rpajibl, UX CBOKWCTBA. Beruucnenue nBoiu-

118 HBIX MHTETPAJIOB CBEJICHHEM K IMOBTOP- 18 6 4 +
HBIM. ['eomerpuueckne u (Qunuveckue
MPWIOKEHUST KPATHBIX HHTETPAJIOB
KoHTpoJibHOE TecTHpOBaHME
dopma aTTecTalNU 19-21
Bcero yacoB no aJucuMnJnHe 3 3
18| 54 72
caMm.
PI'P
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCHMUILINHE

«MaTeMaTH4YeCKu aHAJINu3»

Hamnpasnenue noarotosku: 29.03.04 « TexHOIOTHS XyI0)KECTBEHHON 00pabOTKHA MaTEpUATIOBY.
[Tpodunu: «XyHaoxkecTBEHHOE MPOSKTUPOBAHUE U ITU(DPOBHIE TEXHOJIOTHH B IOBEITUPHOM IMPOU3BOJI-
cTBe». «Pa3paboTka 1 MPOU3BOICTBO U3AEINN IPOMBILIUIEHHOTO AU3aiiHay.

®opma 00yueHHs: OUHasl.

Kagenpa: «MaremaTtrka»

1. Metoabl KOHTPOJIS M OLICHMBAHUSA Pe3yabTATOB 00y4eHH s

JIJ11 KOHTPOJISI yCIIEBAEMOCTHU M Ka4€CTBA OCBOCHUSI JUCIIUILIMHBI HACTOSIILEN TIPOrpaMMOit
MPEyCMOTPEHBI CIEAYIONINE BUAbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycreBaeMocTH (TEKYIUH KOHTPOJIb);
- MPOMEXKYTOYHAS aTTeCTAIUs (IK3aMEH).

2. llIkajia 1 KPUTEPUM OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUA
®opMa NPOMEKYTOUYHOM ATTECTALUM: IK3aAMEH

[IpomexyTouHas arrectanus 00y4aromuxcs B GopMe 3Kk3aMeHa MPOBOAUTCS IO pe3yabTaTaM
BBITIOJTHEHHSI BCEX BUIOB y4eOHOM pabOoThI, MPEIyCMOTPEHHBIX YUYEOHBIM IJIAHOM 10 TaHHOM AUCIIH-
IUTMHE, TIPU 3TOM YUYUTBIBAIOTCS PE3yJbTaThl TEKYIIEro KOHTPOJS yCIIEBAEMOCTH B TEUYEHHE Ce-
MecTpa. OneHKa CTENeHH JTOCTIKEHUST 00yJaroIUMUCS TIAHUPYEMbBIX pe3yIbTaToB 0Oy4eHHUs IO
JUCLUIIMHE MPOBOAUTCS MpenojaBaTeieM, BEAYIUM 3aHATHS 110 IUCLHUILUIMHE METOJ0M IKCIIEpT-
HOI oueHkH. [1o uToram nMpomMexyTouHOM aTTECTAllMU M0 AUCLMUIUIMHE BBICTABISETCS OLIEHKA «OT-
JTUYHOY, «XOPOIIO», KYIOBIETBOPUTEIHHO» UITU «HEYJOBIETBOPUTEIHLHOM.

IIxana oneHNBaHUA Onucanue

BrinonHensl Bce o0si3aTesibHBbIE YCJOBHS IMOATOTOBKH CTY-
JACHTA K NPOMEXKYTOYHON AaTTecTalMH, IPEIyCMOTPECHHbIE
nporpammoi aucuuIinHbl. CTyJIeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUI, HABBIKOB MTOKA3aTENSIM, [IPUBEICHHBIM B
Otan4HO TabIUIaX, ONEPUPYET NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUAMH,
HaBBIKAMH, IPUMEHSIET UX B CUTyalUsIX MOBBIIIEHHON CIOXHO-
ctu. I[Ipy »TOM MoOrytr OBITH [JOMYIIEHHl HE3HAYUTEIbHBIC
OIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpPU MEpPeHoce 3HAHUU U
YMEHMI Ha HOBBIE, HECTAHAPTHBIE 3a1a4H.
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Xoporo

BrinonHeHsl Bce o0si3aTesIbHBbIE YCJOBHS INMOATOTOBKHM CTY-
JeHTa K NPOMEKYTOYHOM ATTeCTALUM, NIPEAYCMOTPEHHBIE
nporpamMmoil aucuuIinHbl. CTYJE€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHHI, HABBIKOB MTOKA3aTEJIIM, IPUBEICHHBIM B
TabnuIax, OoNnepupyeT NPUOOPETEHHBIMHU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMHU. B TO e BpeMs Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HbI€ TOTPELIHOCTH, 3aJa4M PELIAaeT ¢ HEIOYETAMH, HE BIIMSIIO-
IIMMH Ha OOV X0 PEeIICHUS.

VY 10BIIETBOPUTEITHHO

BrimonHeHsl Bce 00si3aTeibHbIE YCJIOBHUSI MOATOTOBKH CTY-
Je€HTAa K NPOMEKYTOYHOH AaTTecTallMd, TPEIyCMOTPEHHBIC
nporpaMMoil JuctUIUIMHbEL. CTyZIEeHT I€MOHCTPUPYET COOTBET-
CTBUC 3HaHHI>i, YMCHI/Iﬁ, HAaBBIKOB IMOKAa3aTCJIAM, NIPUBCACHHBIM B
TabJIMIAaX, ONEPUPYET NPUOOPETCHHBIMU 3HAHUSMH, YMEHUAMU,
HaBbikamMud. Ho mmokaseiBaeT HCFHY6OKI/IG 3HaHUWs, IIpHU OTBETC HE
JIOTTYCKaeT TPYyOBIX OMIMOOK WIJIM MPOTUBOPEYH, OJTHAKO B (pop-
MYJHPOBAaHUU OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEKIY aHa-
JM30M, apryMEHTAleHd U BHIBOJAMHM, B PEIICHUH 3a7a4 MOTYT
coJepKaThes rpyObie OMMOKH. J{J1s OTydYeHuUs TPABUIBHOTO OT-
BeTa TPEOYIOTCSl YTOUHSIOIINAE BOIIPOCHL.

HeynosnerBopureabHo

He BwimosiHeHBbI 00si3aTe/ibHbIE YCJOBHUSI MOATOTOBKHM CTYy-
JeHTa K NPOMEKYTOYHOM AaTTecTAlUM, TPEAYyCMOTPEHHBIE
nporpamMmont pucuuiuimesl, MJIW cTtyneHT neMoHCTpUpyeT He-
IIOJTHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEACHHBIM
B TaOJIMIIAX, JOMYCKAIOTCSA 3HAYUTEIbHBIC OITUOKH, TPOSIBIISETCS
OTCYTCTBHME 3HAHUI, YMEHUH, HAaBBIKOB II0 DAy IOKa3aTesei,
CTYAEHT MCIBITHIBAECT 3HAUUTEIBHBIE 3aTPYAHEHUS IIPU OIEpPH-
POBAHUY 3HAHUSAMU U YMEHHUSIMU.

3. OueHo4YHbIE CPeCTBA

HaunmenoBanue
OLIEHOYHOI'0 Cpea-
CcTBa

IIpencrasnenue oue-
HOYHOT'O CPEJCTBA B
OOC

Kpatkas xapakrepucTiKa OLEHOYHOTO
cpeacTa

Kontposnbhas (ca-
MOCTOSITEIbHAST )
pabota

(KP)

CpenctBo MpoBepKH YMEHUN MPUMEHSThH
MOJIyYEHHbIE 3HAHUS IS PEIICHUs 3a7ad
ONPENIEJICHHOTO TUIIA MO0 TEME WJIU pa3-
Jeny

KOHTpOJ'ILHBIe 3ajaa-
HUA

PacuetHo-Tpadu-
yeckas pabora

(PTP)

CpencTtBo IMpOBEPKH YMEHHUI NPUMEHSTH
IIOJyYEHHBIE 3HAHUA 110 3apaHee Olpee-
JIEHHOM METOJUKE A pELIeHUs 3aaad

Kommnexkr  3amanuii
JUIs1 BBITIOJTHEHUS pac-
YeTHO-TpadUIeCcKOi
paboTsl

20



WU 3aJaHuid [0 MOIYJII0 WIM JUCUU-
IUTMHE B IISJIOM.

YcrHblii onpoc co-

CpeI[CTBO KOHTPOJIA, OpTraHU30BaHHOC KaK
cricnuajibHasa 6CC€I[3. neaarorndycCKoro pa-
OOTHHKA C O6y‘IaIOH_[I/IMC$[ Ha TCMbI, CBi-

Bormpocsl o

OeceqoBaHueE, 3aHHBIC C U3yYaeMOM TUCIUILTNHON, ¥ pac- | TeMaM/pa3zenaMm Juc-
(YO) CUMTAHHOE Ha BBISICHEHHE 00bheMa 3HAHUM LUTTUHBI
00yJaroIerocss Mo OmpeAcIEHHOMY pa3-
JeNny, TeEME, IPoOJIeMe | T.I1.
Cucrema CTaHIapTU3UPOBAHHBIX 3a/IaHUH,
Tect MMO3BOJIAIONIAS aBTOMAaTU3HUPO-
4 Bapuant tecra
(T) BaThb MPOLIEAYPY M3MEPEHMS YPOBHS 3HA-

HUW 1 YMEHUH 00y4aroImerocs.

5 | Dx3amenanmonusie | CpeCTBO TPOBEPKM 3HAHUM, YMEHUH, | DK3aMEHaIMOHHBIE
OMIIEeTHI HaBBIKOB. MOXET BKJIFOYAaTh KOMIUIEKC T€O- | OHMIIETHI
(9B) pETHYECKUX BOMPOCOB, 3aJad, IMpaKTHYe-

CKHUX 3aJIaHUMH.

3.1. Tekymmii KOHTPOJIb

OHCHO‘IHHG CpCacTBa TCKYIICTO KOHTPOJIA YCIICBACMOCTHU BKIIIOUYAIOT KOHTPOJIBHBIC BOIIPOCHI

U 3a7laHus B popMe OJTaHKOBOTO TECTUPOBAHMUS [T KOHTPOJISE OCBOCHUS 00YUarOIIUMUCS Pa3/IesioB
JUCLUILINHEL, TpueM PI'P.

Conep:xanue pacueTHo-rpadgpuueckux pagor.

PacuerHo-rpapuueckas padora Nel nmo nuddepeHunaabHOMy HCUHCTICHUIO PyHKIMIT OXHOM

nepeMeHHOH

Kpatkoe comeprkanue u 3Tarsl pacyeTHO-Tpadudeckoit paboThI:
ITpenen unciioBoi MOCIEOBATEIBHOCTH, Npeien (yHKIHH.
HccnenoBanue GyHKIIMK HA HENPEPHIBHOCTb.

Berunciienue npou3BoAHBIX (YHKLUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPAPHUKOB.

PacyeTrHo-rpaduueckas padora Ne 2 no (pyHKIUSIM HECKOJIbKHUX NlepeMEHHbIX.

Kpatkoe copepxanne pacueTHO-TpaduIecKoil paboThI:
OYHKINH HECKOJIBKUX MepeMeHHbIX. YacTHbIe TPOU3BOAHBIE. [IpOM3BOIHBIC OT CIOXKHBIX (PYHK-
uuii. [Ipou3Bo/iHas O HAMPABJICHUIO U TPAJUEHT. DKCTPEMYM (PYHKIMU JBYX NEPEMEHHBIX.

Pacuerno-rpadguyeckas padora Ne 3 1o HHTErpajJbHOMY HCYHCICHHIO.

KpaTkoe copep:kaHue 1 3Tarnbl pac4eTHO-TpapuiecKoi padoThlI:
Ilepeviti sman:
MeTto1ibl HHTErpUpPOBaHUA. BbIunciaeHre HeonpeaeIeHHbIX HHTETPaJIoB.
Bmopoii sman:
[Tpunosxenus onpeaeneHHbIX UHTErpaoB. MccaenoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmmuiekT 3aganuii

JJIS1 BBINIOJTHEHUs pacdeTHO-Tpaguueckux pador (PI'P)
10 TUCUUILIAHE «MaTeMaTHYeCKHil aHAJIN3»
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Teopus npenenos u 1uddepenuuposanue GyHKUHMU OHON NepPeMEHHOMI
1. Haiitu npenensr:

_(2-n)’ —(1+n) . n+2-38n°+3
lim 5 5 lim
"> (1+n)" —(2-n) e Yn+54n

2 n’
|im(2” +3J , Iimn(\/n2+l—n), "m(n—lofm

2
n—oo nN—o0
. 2x* +11x +15 . 4x?
lim——. lim——.
x—>-3 X+3 x>0 8in“ 3x
A . sin3x .
lim———— lim lim (1-3x)™"
nowo M4 LGN x=01 _ ex2 x—+0
0, XxX<-rx
2. VccnenoBaTh Ha HEMPEPBIBHOCTH M BBITIOJHUTH YepTexk: Y =<SiNX, — 7 <X<0
T, X=0

3. Haiitn mpou3BoaHyt0 (HyHKIHH:

2(3X3+4X2_X_2). y = Inarcsiny/1—e**.

TN
tg x —ctg X X—?;[ZJr1
y=arctgu. 3
V2 e
=sin| —+t |.
Cos6x 2 .
=— """ =arctg ———+sinIn2x
y 3sin(12x+1) y g 1—2x2

y:arctg"’lnﬁ y:(\/;)

X+2

3
sin(x—2y)+x—:7x x=e"'cost, y =e'cost
y

4. CocTaBUTh ypaBHEHMs KacaTeJIbHOW M HOPMAJM K JTAHHOM KpUBOM B TOUKE ¢ abcuuccoil X, :
y=x*+8Jx-32, x,=4.

1
5. TIpoBecTH HOJIHOE MeclIeoBanne u nocTpouTts rpaduk f (X)=x*+—=
X

DOYyHKUUH HECKOJbKHUX MepeMeHHbIX
2 2
" . _ X +3y
yx* &7
Xy

1. HaiiTu 4acTHbIE IPOU3BO/IHBIE BTOPOTO MOPAIKA, YOEIUTHCS, UTO Zy, = Z

2

2. Haiitu rpaguent Gynkmun Z= f(X,y) BTouke My(X,,Y,): 2= A M,(4,6).

i
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3. MccreoBath Ha SKCTpeMyM GyHKIMIO Z =X — X+ Yy’ +2Y.

HNuTrerpupoBanue
Bpruucianrp HEOIPEACJICHHbIC HHTET'PAJIbI
dx _
[———, [x-27%dXx, I(X+1)ede, [xcos3xdx, [e*cosxdx,
2(x+ Jx
dx dx X+18 dx X+1 sin® x
I 2 ’ j 2 ’ ’ IZ— dX ’ _[ 2 dX N
x> —6x+18" “x*+6Xx+5 (x=6)(x+2) x*+3 cos” X
Beruucaursb ONMpPEACICHHbIC HHTEIPAJbI

7.6 i 1 dX 1 el dX

[ 3sin® xcos xdx, [———, J(x-Dedx, [——,

0 0 v1+3X 0 1XV7+Inx

¢ dx 2 14 x? -4 dx 1x2 +2x

[ —— ] X, | ——dx,

11+/3x-2 Z, arctgx 1(3x+5) o X +1

NV 2 2 L dx

[ ——dx, [v4-x2dx, j35|n2xcosxdx, j—

0 ~/1+ X2 0 0 o V143X

1 el
dx
(x—1)e*dx, —_—
! '1[ X~ 7 +Inx
Heco0cTBeHHbIE HHTETPAJIBI

1. YKa)I(I/ITe, KaKoul u3 HeCO6CTBeHHLIX HWHTCI'PAJIOB ABJIACTCA CXOAAINMCA
[Vxdx, [xZdx, [v/x°dx.

1 1 1

2 dx
2. Berauciantb HUHTCrpajl, YCTAaHOBUTD €T0 CXOAUMOCTDb UJIN PACXOAUMOCTDb j 1 2
“ol+ X

3. BBIYMCINTD HHTETPall, yCTAHOBHUTH €r0 CXOIMMOCTh MIIM PacxoauMocTsb | In Xdx
1

a dx
4. BeruucnuTh HeCOOCTBEHHBIN UHTETpal jT , YCTaHOBUTH €r0 CXOAUMOCTb WU
0+ X

pPacxoauMoOCTb.

© dx

5. BEIUHCIUTE HECOOCTBEHHBIHN HHTCIrpal I_Z , YCTAHOBUTD €TI0 CXOAUMOCTDb HUJIHN
-1
PaCXoJuMOCTD.

KpaTtHblie uHTErpassl

1. I3MeHUTh NOPSAA0K UHTETPUPOBAHUS B IBOITHOM MHTETpajie
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2 6-x 1 2-y
a. .([dxéff(x, y)dy, b. E[dy}f(x, y)dx.
X y

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

3. Boruncnuth

”(12x2y2 +16x°y* ) dxdy;

D

D: x=1 y=x? y=—Jx.
4. Bpruucnuth

(IDI)(X2 + y)dxdy, D — MHOX€ECTBO TOYEK IUIOCKOCTH, OTPAHHYEHHOE JTHHUSIMHU

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

5. Haittu mnomaab GpUrypsl, orpaHUu€HHON TaHHBIMU JTUHUSIMU
y=3/x,y=4e*, y=3 y=4.
6. HaiiTu rtomans QUrypbl, OrpaHHYCHHOM THHISIME Y = X, Y = —X+ 2

8. Haiitn 00beM Tena, mosydeHHOro BpaiienueM Bokpyr ocu OY (urypsl, orpaHU4eHHON JTHHH-
3
amu Y=Xx", y=1 x=0.

9. Haiitu 00beM Telna, moiay4eHHoro BpaiieHueM Bokpyr ocu OX durypsl, orpaHu4eHHO# JTHHU-
2 2

s Yy=X", Yy =X.

KonTpoJbHbIe padoThl (IpUMeEpPHI)

BapuaHT

1. TToctpouts rpaduk: Y =3C0S2X
2. Hailitu npenensr:

5-n)° +(5+n)’ _ 3_ 2 _y_
(B=n) #(5+n) oo g S
"> (5-n)" —(5+n) -0 @2 _q o2 X7 =2X°+X—2
> 1
4) lim VX —X=1 5) Iim(m ) Iim(x—\/xz—x+l)
2 In(x-1) x>0 1+ XCOS X x>
-X, X<0

3. Hccnenosath Ha HEMPEPHIBHOCTh U BBITIONHHUTH depTesk: Y =14 X°, 0< X < 2
3, Xx>2

Bapuaunr
1. Haiitu mpousBoanyio Y, :

a) y=arctgsln£ 0) yz(\/;)
X+2
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3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=¢e'cost
y

2. Haittu Iim(i— L j
x| X arctgx

1
_ vl
3. TIpoBecTH IOJHOE KCCIe0BaHNIe U OCTponTh rpadmk f (X)=x* + =z

Bapmuanr.

ou

Nel. BeruncnauTb Npou3BOIHYIO IO HAIIPABJIEHUIO —— W HalTU MOAYJb BEKTOpA rpajiieHTa JIIs

oS

X
dyrxmmn U = 2XY + T +2% Brouke  A(6;9;1) B HanpaBeHMH, COCTABIAIONMIEM C OCSMHU KOOD-
y

Ne2. VccrenoBars Ha sketpemyM dynxmmo Z = Xy(1—4x? —4y) -5,

Ne3. z=In(y—x*), x=+/sint, y=cost. Haiitu %

Bapuant
Boiuucanumoe:

2
2. J.(2x+1) In xdx .
1

x? —4 sin 3x 2x—1
3. . 4, . 5 | ———dx.
jx +4x jcos 3x '[./4_2x_x2 *

1. BpluuCINUTH UHTETPAJIBL:

+00

J. —x? d _]:O dx

xe X . ——

1 . x-+/Inx

N3006pa3uth 00:1acTh HHTETPUPOBAHUS M U3MEHHUTH HOPSIOK MHTETPHUPOBAHUS B IOBTOPHOM HHTE-
rpaie

Ner—
j dx j G y)dy.

Beraucnuts miomanab (I)I/II‘ YPBbI, OFpaHI/I‘{eHHOI/I JJMHUSAMU

2
y=2-x", y=x.
BapuaHnT 3a1aHuii TPEHHPOBOYHOIO TECTA.
3agaun

arccth_

1 vactn 1. y=sinlnx, y,y"=? 2. y= , dy—? 3.

y =3x" +xe*,%x,=2/1x=0,1, (y—?

4. Haiitu npou3Boauyo Y, :
a) y = 5/sin4 X__3 6) y= Xarctg?x
X
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B) ¥ + Y — cos3x r) x=cost+sint, y=sint—tcost
X
(x—S)2 (x-5).
eZX
6. HaiiTu nHTEpBaIbl MOHOTOHHOCTH Y = — .
X

5. Mccnenosats Ha okcTpeMyM f (X)

3
o X
7. Haiitn nanGobiuee, HauMeHbIee 3uadenue Gpyukmmn f (X) = 3 —16x ma otpeske [-5;1].

1
8. IoctpouTs KacatenbHylo K rpaduky dyrkuun f (X)=3arccosx” B Touke X = >

2 yacThb 9. Haiitu npezenst:
_(3+n)’' =(2+n)’ _ X 4+2x— . 1g5X
O L Gl B lim-92X 3 jim X E2XT3 gy iy 109X
"> (2+n) —(1-n) x>0 @ —1 x>-3 X° +5X° +6X o7 193X
3 yacTp
0, X<-rx
10. HccnemoBaTh Ha HEMPEPHIBHOCTH M BBITIOHUATH YepTeX: Y =<SIiNX, — 7 <X<0.
7w, X=0
3
X
11. TIpoBecTH HOIHOE HCCIIE0BAHHE H OCTPOMTS rpaduk f (X)=— R
X —

Kpurepun onenkn:

- OLIEHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU OH PETYJIIPHO B TEUEHUE CEMECTPA MPEICTABIISAI
peIIeHus 3a/1a4, BHIITOJIHWII MIOJTHOCTBIO BCE 3aJJaHUS U UX 3allUTUII, OTBETUB Ha BOIPOCHI IIPENOAA-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTYACHTY, €CIIM OH HEPETYJISIPHO B TEUEHHUE CEMECTpA MpE-
CTaBJISU PELICHUS 3a/1a4, BBIIOIHWI 33JaHKsl HE TIOJTHOCTBIO WIIM BOOOIIE HE MPEACTaBIsT paboThI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOIIPOCHI PENOIaBATENSL.

Jlnist ipoBeieHusI TeKYIEero KOHTPOJIS 3HaHUI CTyIEeHTOB B AUCTAaHIIMOHHOM (popmate B pas-
pabotanHbIX Kadenpoil «MaremaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUHbIE (MIPOOHbIE) Te-
CTBHI.

3.2. IIpoMeskyTOUHAS aTTECTALUA

[TpoMexyTouHast aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUeTaM B YCTHOU (opMe.
Bpewmst 1711 moAroTOBKM OTBETA HA BOMPOCHI He Oosiee 45 MuH.

buiier BKIIOYaeT TEOPETUYECKUN BOIIPOC U 3a1A4H.

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

KommiekT Bonpocos

0 TUCLMIUINHE «MaTeMaTHYeCKH aHAJIHU3»

JuddepennnaibHoe HCHHCAEHHE PYHKIUIT OHOM ITepeMeHHOH

1. TloHsTHE IEpEMEHHOI BETMYMHBI M 00JIACTH €€ U3MEHEHHS.
2. mnoHsATHE (PYHKIMOHAIBHON 3aBUCUMOCTH, KIacCHuPUKAIUSI (YHKITHIA.
3. OmnpezeneHue U TUTBI YUCIOBOH MOCIIEIOBATECIBHOCTH.
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10.

11.

12.
13.

14.
15.

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

23.
24.

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

ook wdE

7.
8.
9.
10.

[Tpenen uncinoBoOii MmociaenoBaTeIbHOCTH. ApudMeTHUECKUe Onepanuy HaJl MOCleA0BaTeIbHO-
CTSIMHU.

VYcnoBus CylecTBOBaHMsI KOHEYHOT'O MPEEIia YNCIOBOM M0CIIE10BaTENbHOCTH (TeopeMbl Ko
u Beitepmtpacca).

Bropoii 3aMeuaTenbHbIN IPEel.

[Ipenen ¢pynkuuu. Onpenenenus. [ 'eomerpuueckast ”HTEpIIpeTalys MOHATHUS MTpeaesna QyHKIUN.
CBolicTBa IpEIENOB.

beckoHeuHo Masbie, 0eCKOHEUHO OObIIHe (PYHKITUH.

IlepBbIil 3aMeUaTEIbHBIN MIPEIEI.

beckoHeyHO Mainble BeHMUMHBL. DKBUBAJIEHTHbIE OECKOHEYHO Mallble U UX HCIOJIb30BaHUE MPHU
BBIYUCIICHUH TIpe/iesioB. Tabmuia SKBUBATIEHTHBIX OECKOHEUYHO MaJIbIX.

HenpepriBHOCTS GYHKIIMH B TOUKE U Ha TpoMexyTke. OgHocTopoHHME mpenensl. Kinaccuduka-
Ul TOYEK pa3pbiBa rpaduka.

CroiicTBa GyHKIIMA, HETIPEPHIBHBIX Ha OTpe3Ke (Teopembl Beliepmrpacca, bonbiiano — Komm).
[TpousBonHas. ['eomeTpuueckuii u puzndeckuil CMbICT MPoU3BOAHOM. KacarenbHas u HopMaib
K TUIOCKOM KPUBOIA.

Tabnuia Npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIUH.

CBs13b MEXKY CYIIECTBOBAHUEM MPOU3BOJHON (PYHKIIMU B TOYKE U HEMIPEPHIBHOCTHIO QYHKIIUI
B TOH 7K€ TOYKE.

[Ipown3BoHAs CyMMBI, TPOU3BECHUS, YacTHOTO. [Ipon3BogHAs CIIOXKHOM 1 00paTHOMN (PYHKITUH.
[Tpon3BoHas MapaMeTpUYECKH 3aJaHHON (QyHKIIUH.

[TpownsBoaHas GyHKIHMH, 3aJaHHON HESBHO.

JuddepeHnrpoBanue cI0KHON MOKA3aTENbHON (HyHKIUH.

Huddepennmpyemocts. JAuddepeniman. ['eomerpuuecknii cmpica auddepeHimana.
[IpousBoanbie U U GepeHanbl BEICIINX TOPSIKOB.

OcHoBHbIe TeopeMbl AuddepeHnnaipHoro ucurciaenus (reopema depma, Teopema Pos, teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuo Jlonurans.

Mtuorounen Teitnopa u ero cBotictBa. @opmyna Teinopa. Ocrarounsrii uieH popmyisl Teitnopa
B (popme Jlarpamxka u Ileano.

AcumnToTsl rpaduka QyHKIHH.

OkctpemyMm. HeoOxonmmMoe ycinoBue akcTpeMyma.

JloctaTouHblE yCIIOBUS AKCTPEMYyMa.

JloctarouHoe ycioBue Bo3pacTaHus (YObIBaHUS) (QYHKIIHH.

Haubounbiiee u HanMeHbIee 3HaYCHUS (DYHKIIMHA Ha OTPE3KE.

BrInyks10CTh, BOTHYTOCTb, TOUKA NIeperunoda. JloctaTouyHoe yCIOBUE BOTHYTOCTH (BBITYKIIOCTH).
Heo0xoxaumoe ycnoBue ToukH neperuda. Jlocratounoe ycioBue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIeJOBaHUs rpaduka QyHKIIHH.

(I)yHKIII/II/I HECKOJBbKHUX MEPEMEHHDBIX

OnpeneneHue ¥ reOMETPUUECKUN CMbICI (DYHKIHHU JIBYX NEPEMEHHBIX.

Jluanm ypoBHS QYHKINHU IBYX IEPEMEHHBIX.

YacTHble TPOU3BOAHbIE (DYHKIMHM HECKOJIbKUX MEPEMEHHBIX, UX T€OMETPUUYECKHIA CMBICIT
@DyHKIUN HECKOJIBKUX NEPEMEHHBIX, MOHATHE MOJHOTO AuddepeHnnana.
JuddepenupoBanne CI0KHBIX QYHKIMI HECKOIBKUX NTEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPAIKOB (PYHKIIMM HECKOJIBKUX MepeMeHHbIX. CMelaHHble TPOU3BO/I-
Hele. Teopema IlIBapna.

[Tpou3sBoHas PyHKIIMN HECKOJIBKUX MTEPEMEHHBIX 110 HAIIPABJICHHUIO.

[Ipou3BoHas IO HANPABJIEHUIO U TPAJAUEHT CKAISIPHOTO MOJIS.

OKeTpeMyM (PyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

HeobxonumMoe 1 1ocTaTOYHOE YCIIOBUS SKCTpeMyMa (PYHKIIMH JIBYX [EPEMEHHBIX.
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HNHuTerpajibHoe HCYHCICHUE

[TepBooOpasnasi, HeonpeAeIeHHbIN HHTerpall. Tabauia OCHOBHBIX HHTETPAJIOB.

3aMeHa IEpEMEHHON ¥ MHTErPUPOBAHUE T10 YacTSIM B HEONIPEEIIEHHOM HHTErpale.

HNHuTerpupoBaHue ¢ MOMOIIBIO TTOABEACHHS 10T 3HAK AuddepeHnrana.

WuTerpupoBanue palMoHaIbHBIX Apo0eii.

HuTerpupoBaHue Mo 4acTsM U 3aMeHa epeMEHHON B ONPEICIIEHHOM HHTErpase.

WnuTerpupoBanue TPUrOHOMETPUUYECKUX (DYHKIIUNA, OCHOBHBIE IPUEMBI.

WuTerpupoBanue uppanroHanbHbIX (YyHKIIUH.

YHuBepcanpHas TPUTOHOMETPUYECKAs MIOJCTAaHOBKA.

OmnpenenenHblil uHTErpai u ero ceoiictBa. ®opmyna Hetotona — JleitOHuna.

10. [TpunoxeHus ONpeaesIeHHOT0 HHTErpaa K PEeIeHNnI0 TeOMETPHUECKUX U (PU3HUECKUX 3ajad.

11. BerarcneHnue miomasel ¢ TOMOIIBIO0 OMPESIICHHOTO HHTETpaa.

12. Beruucnienue mionaay 1 JTUHbI KPUBOI, 3aJaHHOH ypaBHEHUSIMH B TapaMeTpUIecKoil hopme.

13. Beruucienue mionaai KpuBOJIMHEHHOTO CEKTOpa B IMOJIIPHBIX KOOPAWHATAX.

14. Beruucnienue miomaaeil B NpsiMOyroJbHBIX M MOJISAPHBIX KOOPMHATAX C MOMOIIBIO OIpe/eNIeH-
HOT'O MHTErpasa.

15. Beruuciienue JUIMHBI AYTH € IIOMOLIBIO ONPEEICHHOTO UHTETpaa.

16. Beruuciienue JUIMHBI AyTH KPUBOH, 3aIaHHON TTapaMEeTPHUYECKH.

17. Beruucnenue o0bemMa Tesa BpalleHus C ITOMOIIbIO ONPEAEeTICHHOTO HHTErpaa.

18. BeruunciieHue 1mionau MoBEpXHOCTH Tella BPAICHHUSI.

19. HecoGcTBeHHBIE HHTErPAJIBI IEPBOTO M BTOPOTro TUMA. [IOHATHS CXOAMMOCTH U pacX0JAUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

20. HecoOGcTBEHHBIE UHTETPANIBI OT Pa3pBIBHBIX (PYHKIIUI.

©CoNoR~wWNE

TunoBbie BapuaHThI OWJIETOB
[0 TUCLUIUINHE «MaTeMaTHYeCKHH aHAJIHN3»

MUWHUCTEPCTBO OBPA30OBAHMS 1 HAYKH POCCUVICKOU ®EJIEPAITIHN
®EJIEPAJILHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXXEHUE BBICILIETO OBPA3OBAHUS
«MOCKOBCKHW MOJUTEXHAYECKWIT YHUBEPCUTET»
(MOCKOBCKHW TMOJNTEX)

®dakynbTeT 0a30BBIX KOMITETCHIIHH, Kadenpa «Matematukay
JucuumimHa «MaTeMaTHUeCKU aHAJIU3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. IlepBoobOpasHas, HeonpeaeaeHHbIH HHTerpail. Talnuia OCHOBHBIX HHTETPAJIOB.

dx
+/5-x
3. Haiitu rpaguent QpyHkmm z = y\/x_y B Touke M,(L4).

2. BpraucauTh HeonpeaeIeHHBIN HHTETPa _‘- g
5-Xx

4. VYxaxwure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISETCS CXOIAIINMCS
[Vxdx, [x?dx, [Jx°dx.
1 1 1

5. Haiinure skcTpeMyMbl 1 ToukH neperu6a ¢pynxmun Y = (X —1)e™*,

YTBepxkaeHo Ha 3aceqannu Kadeapsl MatemMaTuku « 03» 05 2024 r., mporokon Ne 10
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H.o. 3aB. kadenpoit H.B. Bacunnesa / /

MMWHHCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHUS POCCUMCKON ®EJEPAITHN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJIbHOE
YUPEXJIEHWE BBICIHIEI'O OFPA3OBAHU S
«MOCKOBCKHNH NOJUTEXHUYECKNM YHUBEPCUTET»
(MOCKOBCKHWMH NOJMUTEX)

®daxynbTeT 0a30BBIX KOMIIETEHITHH, kadenpa «Maremaruka»
O6pazoBarenpHas mporpamma 15.03.03 «IIpuknagHas MmexaHuka
Kypc 1, cemectp 2

IK3aMeHANNOHHBIN Oniter Ne 1

1. HecoOcTBeHHbIE HHTErpaiIbl MEPBOrO U BTOpOro tuna. [{IoHATHS CXOAUMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOT'O HUHTCrpaia.
t 2t
1488 V= 1+t%

2. Haiitu npou3BoHy10 QyHKIMH, 3aJaHHON MapaMETPUUECKU X =
3. MccmenoBath Ha 9KCTpeMyM GYHKIMIO Z = X> — X+ Y + 2,

7.6
4. BpIUNCIUTD ONPEEIIEHHBIN HHTErpal j3sin2 X COS XdX .

0

5. Haiitu 06beM Tela, IOoIydeHHOro BpatieHreM Bokpyr ocu OX (urypbl, orpaHUYeHHOMN JTMHH-
3
amu Y=X, y=1 x=0.

YTBepxkaeHo Ha 3acenanun kadeapsl MareMatuku «_03» 05 2024 r., mporokon Ne 10

HN.o. 3aB. xadenpoit H.B. Bacunbena / /

JU1s poBeIeHUS IPOMEKYTOUHOTO KOHTPOJISI 3HAHU CTY/I€HTOB B IUCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaremaTHka» OHIAWH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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