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1. Hean, 3a7aum 1 IJIaHUPYeMble Pe3yJbTaThl 00y4eHUsl MOAUCIHUILJINHE

K ocHoBHEIM yesim OCBOCHHUA NUCHMIIIIMHBI «MaTeMaTH4eCKUil aHaIN3» CJICAYCT OTHCCTHU:

- BOCIIUTaHHE y CTYACHTOB OOIIeH MaTeMaTHUECKOW KYJIbTYpPBI;
- IpuoOpeTeHNEe CTyICHTAMHU ITUPOKOTO KPyra MaTeMaTHYeCKUX 3HAHUH, yMEHUH 1 HaBbI-

- pa3BUTHE CIIOCOOHOCTH CTYIACHTOB K HHIYKTUBHOMY U JEAYKTHBHOMY MBIIUICHUIO Hapsy C
pa3BUTHEM MaTEeMaTHYECKOW MHTYHUIINH;

- YMEHHUE CTyJIEHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yUeHUs] yUeOHOU U Hay4-
HOM JIMTEpaTyphl, COAEPIKALIEH MaTEMaTUYECKUE CBEICHUS U PE3YJIbTAThI;

- IOATOTOBKY CTY/IEHTOB K JICATEIHHOCTH B COOTBETCTBUU C KBAIM(UKAIIMOHHON XapaKTe-
pHUCTHKOI OakanaBpa M0 HaIPaBJICHHUIO, B TOM Yuclie opMUpOBaHHE yMEHUI NCTIOIB30BATH OCBO-
€HHbIE MAaTEeMaTUYECKHE METOIbI B TPO(EeCCHOHALHOM 1eATETHbHOCTH.

- MOATOTOBKY BBICOKOKBAIU(DHUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LHU]-
POBOIl TYpOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKUX PHCKOB COBPEMEHHOW IU(PPOBOW IKOHO-
MHUKH. K 0oCHOBHBIM 3(10(1'{0}% OCBOCHUA JUCHTUITIIMHBI «MaTtemaTuuecKuii aHaJIn3 CICAy€T OTHCCTH!

- OCBOCHHUE CTYJCHTaMHU OCHOBHBIX MOHSTHIA, METOJI0B, (POPMUPYIOMIHNX OOIIYI0 MaTeMa-THYECKYIO
HOATOTOBKY, HEOOXOAMMYIO JUISl YCIIEIIHOTO PEeLIeHHs PUKIIaIHbIX 3a/1ay;
- (hopmupoBaHMe Yy CTyZeHTa TpeOyeMoro Habopa KOMIETEHIUH, COOTBETCTBYIOLIUX €r0
HaIPaBJICHUIO IOJTOTOBKU U 00ECIIEUNBAIOLIUX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue o qucHUIUIHe «MaTeMaTH4YeCKHi aHaIu3» HapaBieHo Ha (OpMUpOBaHUE Yy 00y4Ya-
fomuxcs cneayomux kommnereHuud B coorBerctBuu ¢ OI'OC 09.03.02 HMudbopmanuonHbie
CUCTEMBl M TEXHOJIOTHH, YTBEPXKICHHBIA MpHKa3oM MuUHHUCTEpCTBA OOpa3oBaHWS M HAYKU
Poccwii- ckoit @enepamuu ot 19.09.2017 Ne 926:

Kox n HamMeHoOBaHNe KOMIIETEeHIIUIA NHaukaTopsbl 10CTHKEHUS KOMIIe-
TeHUNH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEH MaTema-
OIIK-1. CnocoGeH npUMeHsTh €CTECTBEHHO-
TUKH, METO/BI U MOJENIN, IPUMEHSEMBIE B pa3-

HAaY4YHBIC U O6HI€I/IH)KCHepHI>Ie 3HaHUA, MC-
JINYHBIX 00JIaCTSX.

TOJIbl MATEMAaTUYECKOTO aHaIN3a U MOJEIH-
NOIIK-1.2. Ymeer npuUMeHATh METOIbI JUC-
pOBaHMsI, TEOPETUUECKOTO U IKCIIEPUMEH- .
KpeTHOM MaTeMaTHKH, CUCTEMHOIO aHaju3a,
TaJIBHOT'O UCCIIE0BAaHM B IPO(PECCHOHAIIb-
MaTeMaTHYeCKOro MOJEIUPOBAaHUS JUISl HC-

cIeI0OBaHUS u pa3paboTKy|
NpopeCCHOHANBHBIX  3a7a4 W TMPOIECCOB;
MPUMEHITh MaTeMaTUYeCKoe O0eCredeHne
npu MOJCIIUPOBAHUN  TIPUKIIATHBIX 4|
uHpopmanmonHslx  mponeccoB. HOIIK-1.3.
Bnaneer METOIaMHU COCTAaBJICHUS]
MaTeMaTUYECKUX MOJENeW W peIIeHUs 3aaad
JIMHEITHOTO u HEJTMHEHHOTO|
MIpOrpaMMHUPOBAHUSL.

HOM JesITelIbHOCTH

HOIIK-8.1. 3naeT MaTeMaTHUK
OIIK-8. Cnoco0eH npuMeHSTh o

METO/IOJOTHIO K OCHOBHBIE METOIBI
MaTeMaTHYECKUE MOJEIH, METOAbLI K
MaTeMaTHYECKOTO MOJICITUPOBAHUS,
CpEeICTBAa MPOEKTUPOBAHUS

KJIaCCU(UKALIUIO U YCTIOBUS PUMEHEHUS




MH(OPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX
CUCTEM

MOJIETIEN, METOJIbI U CPEACTBA
MPOCKTHPOBAHMS HH()OPMAIIMOHHBIX H
ABTOMATHU3HPOBAHHBIX CHCTEM,
UHCTPYMEHTAJIbHBIC CPEICTBA
MOJICTTMPOBAHUS U MPOCKTUPOBAHUS
NOIIK-8.2. YMmeeT npoBOAUTH
MOJICTTUPOBAHUE TPOIIECCOB U CHCTEM C
MIPUMEHEHHEM COBPEMEHHBIX
WHCTPYMEHTAILHBIX CPEICTB
HOIIK-8.3. lmeeT HaBBIKM MOACIUPOBAHUS
U TPOCKTUPOBAHHS HWH(POPMAIIMOHHBIX U
ABTOMATHU3UPOBAHHBIX CHCTEM

2.

MecTO JUCHMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuuminuHa OTHOCUTCS K o0s3artensHOM yactu O6ioka bl: Moayns «MaTtemaTtuueckue
JHUCHUILINHED.
Jucuuminza «MaTeMaTH4ecKuil aHaau3» NpernoaacTcss BO 2 ceMecTpe
JuctunnuHa 0a3upyeTcst Ha CIIeIYIONIeH, MPONACHHON JUCITUTUTHE:

- TUHEelHas anreopa.

I[I/ICIII/IHJ'II/IHa «MareMaTHIeCKUM aHaInu3) JOrMYeCKH CBSA3aHa C MOCJICAYIOIIUMHA TUCHUIITIMHAMM:

3.

YuciieHHbIe METO/IbI B KOMIIBIOTEPHBIX BBIYHCIICHUSX;
Jluneiinas anrebopa
Teopust BEpOSTHOCTH U MaTeMaTU4ecKasi CTATUCTUKA;
MaremaTndeckas JIOTHKA U AUCKPETHAsI MaTCMaTHUKa.

Crpykrypa U coaepkaHue IJUCHUILIMHBI

OO61as TpyI0eMKOCTh TUCIUIUIMHEI COCTaBISET 4 3aueTHbIe eAMHUIIBI -144 yaca.

3.1. Buasbl yueoHoii paGoThl U TPYA0EMKOCTH

. KouunuecTBo
n/n Buja yueOHoii padoThI qaCOB Cemectp 2
1 | AyauTopHble 3aHATHS 72 72
B ToMm uucie:
1.1 | Jlexnun 18 18
CeMuHapcKue/mpakTHUECKUE 3aHATHUS 54 54
1.2.
1.3 | JlabopaTopHble 3aHATHS - -
2 | CamocTosiTeibHAsSI padoTa 72 72
3 | IIpomeskyTouHas aTTecTALMSA
3adet/nud.3auer/7K3aMeH DK3aMeH DK3aMeH
Hroro 144 144

3.2. TemaTuyecKui 1JIaH N3YYCHUSA TUCHUIIINHBI




Pazmemién B npmiioskenun 1 k paboueit mporpamme.

3.3. Conep:kanue pa3aejioB JUCIHUIINHBI

BBenenue

[Ipeamer, 3agauu u copepxanue AUCHUIUIMHBL. OCHOBHBIC 3TAIlbl Pa3BUTHS TUCHUTIIIUHBI.
CtpyKkTypa Kypca, ero MecTo 1 poiib B IOJArOTOBKE OakaiaBpa, CBS3b C PYTMMH JUCIUILIMHAMHU.

Pa3nen 1. luddepenunanbHoe ucuncjieHue PyHKIUH 0OHOH nmepeMeHHOI

Tema 1. Hucnoas nocnegoBatelbHOCTh. [Ipenen 4ncioBoit mocneaoBaTeIbHOCTH U €ro
coricTBa. @ynkuus. [loctpoenune rpaduxos ¢pynkuuid. [Ipenen pynxmun. OCHOBHBIE TEOPEMBI O
npenenax GyHkuuu. [lepsblil u Bropoii 3ameuaresnbHble pesensl. CpaBHeHHE 0ECKOHEYHO MasbIX
1 0€CKOHEYHO OOJIBIINX BETUYMH. DKBUBAICHTHBIC OECKOHEYHO MaJIbIe BETUYHHBIL.

Tema 2. HenpepbIBHOCTh (GYHKIMI B TOUKE U Ha IPOMEKYTKe, TOUKM pa3pbiBa pyHKIUH,
ux Kiaccupukanus. ACUMOTOTHI rpaguka GyHKIMH, UX KiIacCU(UKaLMsL.

Tema 3. IIpousBoanas GpyHkuu. ['eomerpudecknii u Gpu3nyecKuii CMBICT TPOU3BOTHOM.
[IpaBuna nuddepenupoBanus U GopMysbl BEIYUCICHUS TPOU3BOIHBIX. Ta0auiia Mpou3BOIHBIX
OCHOBHBIX JJIEMEHTApHBIX (PYHKIMI. Brruncienne npou3BOIHBIX (YHKIUH, 3a1aHHBIX pa3iiny-
HBIM 00pa3oM.

Huddepennnan. [IpousBoansie U quddepeHnrans BEICIINX TOPakoB. [pubnmkenHse
BBIUUCIIEHUS ¢ TOMOILBIO AU depeHnnanos.

Tema 4. IlpaBwio Jlonurans. ®opmyna Teinopa. PackpsiTie HeomnpeaeneHHOCTeN pa3-
Jau4HOro TUmna. PasnojkeHre OCHOBHBIX 3JIeMeHTapHbIX GpyHKUuH 1o popmyine Teitnopa. [Ipubau-
YKEHHBIE BBIUYMCIICHUS C TOMOIIBIO opmyibl Teisopa.

Tema 5. OcHoBHBIE TeopeMbl AUDPepeHInaTbHOr0 UCUUCICHNU. MOHOTOHHOCTh (yHK-
UM, SKCTpeMyMbl Heo0X0oauMbIe 1 10CTaTOYHBIE YCIOBHUS MOHOTOHHOCTH, JIOKQTBHOTO IKCTpE-
myMa. MccnenoBanue BeIykJI0ocTH rpaduka pynkiun. Touku nepernda rpaduka GyHKINU.

OObmas cxema uccieqoBaHusl QyHKIMU U TocTpoeHus ee rpaduxa. CBoiicTBa QyHKIUH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblIee 3HaueHus! QYHKIIUN Ha OTPE3Ke.

Paznen 2. Inddepenunaibuoe ucyucieHue (GyHKUMIA HECKOJIbKUX MNepeMeHHBIX

Tema 1. ®yHKINMN HECKONBKHUX MEpEeMEHHBIX. JIMHUM M MOBEPXHOCTU ypOBHs. YacTHbIE
npousBoanble. [Tomublit quddepenuman. IIponsBoaHbIe ClIOXKHON (YHKINU HECKOJIbKUX Iepe-
MeHHBIX. YacTHbIe Tpou3BOIHbIE U AU epeHLnanbl BeIcuX nopsakos. Teopema [lBapia.

Tema 2. [IpousBoaHas no HanpasieHuto. [ 'paguent. KacarenbHast k kpuBoil. KacarenbHas
IJIOCKOCTh U HOpMaJib K moBepxHocTH. @opmyna Teiinopa. DkctpeMyM (QYHKIIMH HECKOJIBKHX
nepeMeHHbIX. HeoOXoiuMble U JOCTaTOUHBIE YCIOBUS HKCTPEMyMa.

Pa3nen 3. UHTerpasibHoe HCHUCIEHIE

Tema 1. IlepBooOpa3nas. Teopema cymiecTBOBaHUSI HEONpeAeIeHHOro uHTerpaia. He-
oTpesieNIeHHbI MHTETpajl U ero cBoicTBa. Tabiuila MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuuid. MeTo HeMmoCpeICTBEHHOTO MHTETPUPOBAHHS.

MeToabl IHTErpUPOBAHUS € TIOMOIIBIO 3aMEHBI TIEPEMEHHOH, M0JIBEACHNEM N0 3HaK Auddepen-
nuana. MeTo HHTErpupOBaHuUs 110 4aCTSIM.

WuTerpupoBanne palnoHaIbHBIX ApoOel, MHTErpupoBaHHE HEKOTOPHIX BUIOB UPPALIMOHATIBHBIX
Y TPUTOHOMETPUYECKUX (DYHKIIHHA.

Tema 2. 3agaun, NpUBOMSIINE K MOHATUIO ONPEACICHHOrO MHTerpana. OnpeneeHHbIN
HHTETrpall, €ro CBOMCTBA. Y CII0BHUS MHTETpUPYyEeMOCTU. MIHTerpail ¢ mepeMeHHBIM NIPEECIIOM UHTE-
rpupoBanus. ®opmyna Hetorona — JleliOHuIa. 3aMeHa nepeMeHHOM B ONpeieIEHHOM MHTETpale.

[TpunoxeHus onpereneHHOro HHTErpaia B TEOMETPUM U MEXaHUKE (BBIYMCIICHHE TUIONIA-
1ei TUIOCKUX (pUTyp, IIMHBI KPUBOI, 00BEMOB.
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Tema 3. HecoOcTBeHHBIC HHTETPAJTBI IEPBOTO U BTOPOTO Pojia (M0 OECKOHEYHOMY IpoMe-

KYTKY, OT HEOrpaHHUEHHBIX (DYHKIIMK HA KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAsILIME K KPaTHBIM UHTErpajiaM. J|BOMHOM U TPOHHOM MHTErpabl,

HX CBOICTBA. HpaBHna BBIYMCIICHUA HBOI;'IHBIX HHTCTPAJIOB.

3.4. TemaTuka NpakKTHYECKHX 3aHATHI MO TUCIHUNINHE
«MaTeMaTHYEeCKUIN AaHAJIU3»

Ne Tema 3ansTus

n/m

1 Pazgen 1. DineMeHTHI MATEMATHYECKOI0 AaHAJIM3A.

Yucnosas 1ocieoBaTeabHOCTh. [Ipenen 4ncioBoi Mocie10BaTeaIbHOCTH U €T0 CBOM-
crBa. [IpaBuna npeaensHoro nepexona. @ynkuus. [Ipenen pyukuuu. Teopemsl o npene-
nax ¢pyHkuuu. [1epBblil u BTOpoil 3aMedaresnbHble IPeesl.

2 CpaBHeHHe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BENWYHH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJible BEJINYMHBI.

3 PackppiTre HEOIIpeaeIeHHOCTEH Pa3InIHOTO THIIA

4 HenpepbiBHOCTS QYHKIMI B TOUKE M HA TpoMexyTKe. OTHOCTOPOHHUE Mpeaesbl. Touku
paspeiBa pyakun. [Ipumepsr penienns 3agad

5 [TpousBonnas ¢ynaxun. [IpaBuna quddepeHrpoBanus U GOPMYIIbI BEIYUCICHUS MPO-
n3BOAHBIX. TexHuka nuphepeHupoBaHus

6 HuddepenunpoBanue oopaTHbIX GyHKINN, QYHKIUH, 3aJaHHBIX HESIBHO, TapaMeTpuye-
ckH, joraprupmuueckoe auddepeHrpoBaHue

7 Huddepennnan. 'eomerpudeckuit cmpica auddepennnana. [IponsBoansie u quddepen-
L[1aJIbl BBICIIUX NOPSAAKOB. [IprOnamrkeHHbIe BEIYMCICHHS C TOMOILBIO U (depeHInaloB.

8 [IpaBuno Jlonurana. @opmyna Teitnopa. PackpbiTie HeonpeaeneHHOCTEW Pa3IuyHOro
Tuna. Pa3nojxeHust OCHOBHBIX JIEMEHTApHBIX (QYHKIMI 10 popmysie MakiiopeHa.

9 [TpubnuxeHHble BEIYUCIEHHS ¢ TOMOLIbI0 popmyisl Teiinopa.

10 | INonmHoe uccnenoBanue GpyHKIMI U noctTpoeHue rpadukos. [Ipumepsl

11 | IHonHoe uccienoBanue GpyHKIUil 1 noctpoeHue rpadukos. [Ipumeps! (MpogoKeHE)
CamocrosrenbHas pabota Nel Ha cemuHape 1o GyHKIMAM OJJHON MEPEeMEHHOM

12 | Pazgen 2. @DyHKIMHU HECKOJIBKHUX NepeMeHHbIX. JIMHUM U TOBEpXHOCTH ypoBHA. HacT-
HbI€ POU3BOHBIE U AU depeHInan NepBoro nopsaKa.

13 | Honuwii muddepennnan. [Mpoussonusie croxuoi ¢Gynkmmuu. [IponsBomHas QpyHKINH,
3aJJaHHOI HesiBHO. YacTHbIe MPOU3BOAHbIE U AU (depeHIInalibl BBICIINX TOpsIKoB. Teo-
pema IlIBapua.

14 | [IpousBoaHas mo HanpaBieHuto. [ paguenT.

15 | OkerpemyM QYHKIIMH HECKOJIBKUX TIepeMeHHbIX. Heo0X01uMBbIe U TOCTaTOYHBIE YCIOBHS
JKCTpEMyMa.

16 | CamocrosiTennbHast pagora Ne 2 Ha ceMuHape M0 PYHKIMAM HECKOJbKHUX IMepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajibHoe HCUHCIEHHE
IlepBooOpasnas. HeonpeneneHHbIi HHTErpal U €ro cBOWCTBA. MeTol HEMOCPECTBEH-
HOT'O WHTETPUPOBAHMSL.

18 | UnTerpupoBaHue ¢ HOMOIIBIO 3aMEHbI IEPEMEHHOM, MOABEICHHEM O] 3HaK U depeH-
uana. MeToa WHTETPUPOBAHUS 110 YaCTIM

19 | UnTerpupoBanue panroHaIbHBIX Jpo0ei, HHTETpUPOBaHUE HEKOTOPHIX BUIOB HPPAITHO-
HaJIbHBIX (PYHKUINN

20 | MHTerpupoBaHre TPUTOHOMETPUUYECKUX (DYHKIINH.

21 | Borluncienue onpeeneHHbIX HHTEerpaioB 1o ¢popmyne Hetorona-Jleitonuna. 3ameHa me-
PEMEHHON U MHTETPUPOBAHNUE 110 YACTSM B OIIPE/ICIIEHHOM HHTErpae.
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22

[TpunosxeHus onpeneeHHOr0 HHTETpajia B TeOMETPUHU U MEXaHUKE (BBIYUCIICHHE TUIOIIA-
Jel TUIOCKuX (pUryp, JUTMHBI KPUBOK).

23 | IIpunoskeHus oInpeneIeHHOro UHTerpajga B TeOMETPUU U MEXaHUKe (BbIYUCIIEHUE 00be-
MOB, TUIOLIAICH MTOBEPXHOCTH).

24 | HecoOCTBEHHBIC MHTETPAJIBI IEPBOTO U BTOPOTO POJIA, MX BEIYUCIICHHE.

25 | Bajauu, MPUBOJISIIKE K KPaTHBIM HHTErpajiaM. BolunciieHne TBOWHBIX HHTETPAJIOB CBe-
JICHHEM K MTOBTOPHBIM. 3a/1ayll Ha U3MEHEHUE MOpsAIKa HHTErPUPOBAHUS B IBOWHOM HMH-
Terpaie

26 | I'eomerpuyeckue U pu3NUECKUE MPUTIOKEHUS KPATHBIX MHTETPAJIOB, IPUMEPHI BHIYHCIIE-
HUSL

27 | KoHTposbHOE TeCTUPOBAHKE IO KypCy.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)
KypcoBbie npoekThl/3a1aHus 110 JTAaHHOH IUCIHUILTMHE HE MPETyCMOTPEHBI

4, Y4eOHO-MeTOAMYEeCKOEe 1 HH(POPMALIMOHHOE 00ecIeYeHue

4.1. HopmartuBHbie 1okyMeHTbI H [OCThI

®denepanbHbIi 3ak0H oT 29 aekadps 2012 roma Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
denepanumn» (C U3MEHEHUSIMH U JOIOJIHEHUSAMHU );

denepanbHbI TOCYyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT BhICIIET0 00pa3oBaHus - Oa-
KaJIaBpuart 1o HanpasieHuto nmoarotropku 09.03.02 MudopmarimoHHbie CHCTEMBI B
TEXHOJIOTUH, yTBepkAeHHbIHN [Ipukasom MunuctepcTBa oopasoBanus u Hayku PO ot 19
ceHtsi0ps2017 r. N 926 "O06 yTBepkaeHuu QenepanbHoro... Pegakius ¢ usmeHeHussMu N
1456 ot 26.11.2020

[Tpuka3 MunucrepcrBa oopazoBanus u Hayku PD ot 05 anpens 2017 r. Ne 301 «O6 ytBep-
xaeHuu [lopska opraHu3anuy U OCyIIECTBIIEHUST 00pa30BaTeNbHOMN 1eATENBHOCTH 110 00pa-
30BaTeNbHBIM IPOTrpaMMaM BBICIIET0 00pa3oBaHMs — MporpaMmamM OakajiaBpuara, porpam-
MaM CIelHATUTETa, IporpaMMaM MarucTparypsbl;

[Topsimox mpoBeaeHNs FOCY1apCTBEHHONW UTOTOBOM aTTecTalluu o0 00pa3oBaTeNbHbBIM MIPO-
rpaMMaMm BbICIIEr0 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMam CrieluaInTeTa
U IIporpaMMaM MarucTpaTyphbl, yTBepKASHHbIN npukazoM MunoOpHayku Poccun ot 29
nrousg 2015 r. Ne 636;

[TonoxeHne o MpaKTUYECKON MOArOTOBKE 00yUaroInXcsl, yTBEpkKACHHOE prUKa3oM MuHU-
CTEepCTBa HAyKH U BhICIIero oOpa3oBanus Poccuiickoit denepannu 1 MuHHCcTEpCTBA NIPO-
ceemienus Poccuiickoit @eneparuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB U JOKaJIbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOI'O IIOJIUTEXA

Ob6nactu npodeccuoHaNbHON AESITENILHOCTU U Cepbl MPOoPecCUOHANbHOMN AeATEeIbHOCTH, B
KOTOPBIX BBITYCKHHKH, OCBOMBIIINE POrpaMMy OakanaBpHara (J1ajnee - BHITYCKHUKHN ), MOTYT
OCYIIECTBIISATh TPO(ECCUOHATIBHYIO JIEATENbHOCTh!

06 CBs13b, HHPOPMAIIMOHHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (B chepe MpOeKTUPOBa-
HUS, pa3pabO0TKU, BHEAPEHUS U SKCIUTyaTalluu CPEJCTB BRIYUCIUTEILHOW TEXHUKHU U UH(DOP-
MAaIMOHHBIX CUCTEM, YIPABIECHUS UX )KU3HEHHBIM LIUKIIOM)

4.2. OcHoBHas JuTEpaTypa
®duxteHronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHAN3a: YIeOHHK 1)1 BY30B, 15-€ u3.,
crep. CIIO, Jlanb. 2022. Yacts 1. 444 c.

@uxrtenronsi [.M. OcHOBBI MAaTEMATHUECKOTO aHANIN3a: YIeOHUK IS BY30B, 14-¢ u3j.,
crep. CII06, Jlanw. 2022. Yacts 2. 464 c.




3. Kynpssues JI.Jl. Kpatkuii kypc Mmaremarnueckoro ananuza. T.1. JluddepernuanpHoe u uH-
TerpajbHOE HUCUHCICHUS (GYHKUUN OAHOM mepeMeHHO. Psanpl: YueOHUK [DIeKTpOHHBIH pe-
cypc]: yue0. - DnektpoH. aaH. - Mocksa: ®usmatiur, 2015. - 444 c. [Pexxum noctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoJHHUTeJbLHAs JIUTepaTypa

1. TIuckynor H. C. JIluddepennnansuoe U UHTETpAIbHOE UCUUCICHUS I BTY30B. B 2-X ToO-
max. M.: Uuterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yoxosB B.T'., JIaxosckuii B.A., Mapteinenko A.U., Munocnes B.b., [Tymkaps E.A. Kypc ma-
TEMaTUKH JJI TEXHUYECKUX BBICIINX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'TI1Y, 2012. 400

9K3.
3. Kparkuii kypc BbICIICH MaTeMaTUKH [DIEKTpOHHBIA pecypc]: yuebd. - DIeKTpoH. JaH. -
MockBa: JamkoB wu K, 2017. - 510 c¢. [Pexum pmocryma: URL:

https://e.lanbook.com/book/93522. - 3aru. ¢ 3kpaHa. ]

4. Byrpos f.C., Huxonsckuii C.M. Bricmias maremaTrka: y4eOHHK 7151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHarterpanpHoe ucuuciaeHue GyHKIMI OHOM M HECKOJIBKHUX MEePEMEHHbIX. Teopus momus: Me-
TOJIMYECKHE yKa3aHWsS M BapUaAHTHI pacueTHo-rpaduueckux padot // bomynoB M.A., bopo-
muHa C.U., [Tokazee B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMI», 2009.

6. MaremaTndeckuii aHaim3. Teopus npenenoB U nuddepeHImatbHOe HCYUCIICHHE: OCHOBHBIC
MOJIOKEHUS TEOPUHU, METOAMYECKUE yKa3aHUs W BapHAHTHI pacyeTHO-Tpaduyeckux padbot //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

4.4. JaekTpoHHBIE 00pa3oBaTeibHbIE PECYPChI

[IpoBenenue 3aHATUN U aTTECTALIMM BO3MOYKHO B AMCTAaHLIMOHHOM (popmare ¢ IPpUMEHEHUEM CH-
CTeMBbI JUCTaHIMOHHOro o0yueHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTtemaTrkay SJIEKTPOHHBIX 00pa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
IIPOrpPaMMBI:

DeMEeHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a
WuTerpanbHOE HCUHCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
¢GbyHKIMN OHOM epeMeHHON
Hupdepennmansuoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYyHKIHMI HECKOJIBKUX TIe-
PEMEHHBIX

JlononuuTtenbHbIC TaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHYCCKOI'O aHaJInu3a

Pa3paborannbsie JOP BKiII0UalOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
ITopsimok mpoBeaeHUs: pabOT B TUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
PSKEHHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe u/MiH LIEHTPOM y4eOHO-METOANYECKON paboThI.

Ka>1<)1},1171 CTYJIeHT 06ecr[equ I/IHI[I/IBI/I,Z[yaJ'II)HI)IM HeOl"paHPI‘-IeHHBIM JIOCTyrIOM K SHCKTpOHHOﬁ
OUOJIUOTEKE MOCKOBCKOTO IIOJIUTEXA

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

I/IHTepHeT-pecprBI BKIJIFOUAKOT y‘-Ie6HO-MCTO,Z[I/I‘-ICCKI/Ie MaTepurajibl B DJICKTPOHHOM BUAC, IMPCA-
CTaBJIEHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp Maremarnueckoro o0Gpa3oBaHUs
(http://mospolytech.ru/index.php?id=4486,

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



https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822

[Tone3npie yaeOHO-MeTOAMYECKHE U HHGOPMAIIMOHHBIC MaTEPHAIIBI TIPE/ICTABIICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedenp pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHET» JIsl OCBOCHHS
AMCUUILTHHBL WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInnieH3UOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrPaMMHOe

o0ecreuenue

Ne| HammenoBanue | PaszpaGoruuk [1O | JocrynmHocts (yiu- | Ccpuika Ha Equnblii peectp
(mpaBooGaa- LICH3UOHHOE, CBO- | POCCHMCKHX MPOrpaMM JJIs
TEJIh) 00JIHO pacmpo- OBM u B/ (ipn Hanuuun)
CTpaHseMOe)
1 [ Astra Linux [ OOO JInnensnonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoiitOduc 00O "HOBBIE JInneH3snoHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
4.6. CoBpeMeHHbIe TPodecCHOHATIbHbIE 0a3bI JTaHHBIX U

l/IH(l)OpMaIIl/IOHHI)le CIIPAaBOYHBIC CUCTEMBI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYNHBIX 1JI OCBOCHUSA TUCHUIIIMHBI:

HanmenoBanue

Ccbuika Ha pecype

HocTynHocTh

NudopManuoHHO-CIIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocrynHa B cetu Mn-
TEepHET 0e3 orpaHuye-
HUU

Hndpopmannonnsie pecypesl Cetu

AapTOB BBICHICTO O6p330BaHI/IH

Koncysbrantlloc http:// www.consultant.ru | loctymHo
ITopran ®@enepanbHBIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO

JJIeKTPOHHO-0MOJINOTEYHbIE CHCTEMbI

Jlaun

https://e.lanbook.com/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
1305078
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http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/

IPR Books https://www.iprbookshop | Joctynua B cetn UH-
ru/ TepHET 0e3 orpaHuye-
HUI

IIpodeccnonanbubie 6a3bl JAHHBIX

basa 1aHHBIX HAyYHOH 3JIEKTPOH- http://www.elibrary.ru JlocTymHO
HOW OMOIMOTEKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ Jlocrymuo
MoJIMTEMaTHIeCcKast peepaTuBHO-
oubmorpadudeckas u
HayKoMeTpuueckas (OubamoMerpu-
yeckas) 6a3a JaHHBIX

5. MaTepHa/IbHO-TeXHHYECKOE o0ecneuyeHue TUCIUTIIMHbI

MaTepI/IaﬂbHO — TEXHHUYCCKasd 68,38, YHUBCPCUTETA o0ecrieunBaeT IMPOBCACHUC BCCX BUIAOB
3aH$[TI/II>JI, MpeaAyCMOTPCHHBIX y‘-Ie6HBIM IJIaHOM, U COOTBCTCTBYCT HeﬁCTBYIOMHM CaHUTAapHBIM U
MPOTUBOIOYKAPHBIM NIPABUIIAM U HOPMaM.

Kadenpa «MaremaTrkay He pacroiaraet COOCTBEHHBIM ayTUTOPHBIM (DOHIOM U UCTIOJb-
3yeT y4eOHbIe ayAUTOPHH 13 001Iero (poHaa yHHBEpCUTETA.

[Tpu HEOOXOAUMOCTH JIJIsl POBEJICHUS MHTCPAKTUBHBIX MPAKTHYCCKUX 3aHATHIA UCTIOB3Y-
IOTCs KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToanueckue peKoMeH aluu

6.1. MeToanueckue peKOMeHAAIUM /Il IpenoiaBarTeJisi
10 OPraHu3aluM 00yYeHus

[Ipexne Bcero, cieayet oOpaTUTh BHUMaHKUE CTYJCHTOB Ha TO, YTO MPAKTHYECKH BECh U3Y-
yaeMblii UMU MaTepuai He TpeOyeT Kakoi-mnbo crienuanbHOM (J0NOJHUTENBHOM) MOATOTOBKH U
BITOJIHE MOXKET OBITh YCIIEIIHO U3YY€EH, €CIIH CTYIEHTHI OyIyT MOCEIIaTh 3aHATH, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIIIHUE 33/1aHUS U MTOJIb30BaThCS (IIPH HEOOXOIMMOCTH ) CUCTEMOM TIAHOBBIX KOH-
CyJbTallMil B TEUEHHE KAXKIOro ceMmecTpa. Bomenmme B Kypc MaTaHanu3a pasfeiibl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMS OHU NMPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK NUMEIOT IIHPOKOE pac-
IIPOCTPAHEHHUE VIS PELICHHs PA3HOTO poja 3a7ad BHYTPU CaMOM MaTeMaTUKH U NPUKIIAJHbIX 3a-
nad. IX ocBOeHME MOMOKET CTyJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MIUCbMEHHYIO Pe4b, YCIEIIHO MPUMEHATh HAKOIUIEHHBIE 3HAHUS B PO(PECCHOHATBHOM
JESITeIbHOCTH.

Heo6xoanMo ¢ camoro Havana 3aHATUHA pEKOMEH0BaTh CTYACHTAM OCHOBHYIO M JIOTOJ-
HUTEJIbHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB JIJIsl TOJAITOTOBKU K SK3aMEHY.

Ha nepBoM 3aHATHM 1O JUCLHUIUIMHE CIeyeT 0053aTeNIbHO MPOMH(POPMHUPOBATH CTY ICH-
TOB O BHJIE U (hopMax TEKyIIeH U MPOMEKYTOUHOM aTTeCTalui 0 TUCIMIUIMHE, CPOKaX UX Mpo-
BEJICHUS, YCIIOBUSAX JIOMYyCKa K MPOMEXKYTOYHOM aTTeCTalll, IPUMEHSEMBIX BUaX TPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHne TEOpeTMYECKOro MaTepuaia JO0JKHO CONPOBOXAATHCS HIUIFOCTPATUBHBIMU
MpUMepaMu, TIIATEeIbHO OTOOPaHHBIMU MPENoaBaTesieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIA/IKH [IPU PELICHUH 3a7ja4l HE OTBJIEKAJIXA OT IJIABHOTO: OCMBICIEHUS UJIEU U CYTH IPUMEHSI-
eMbIX MeTof0B. ClleyeT Bcera yKa3blBaTh IIPUMEPBI IPAKTUYECKOIO IPUMEHEHNUS PACCMOTPEH-
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HBIX Ha 3aHATHUIX YpaBHEHUU U GOpMyII.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHM30BAHBI MIPEOIaBaTeNIEeM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCh BpPEMsI Ha MEPHOJUYECKOE BBHIMOJIHEHHE CTyIEHTaMU HEOONbIION caMOoCTOs-
TEJILHOW PabOThI B ayAUTOPUH JIJIsl TPOBEPKH YCBOEHUS M3JI0’KEHHOTO MaTepuaia.

[IpenogaBaTenp, BenyIInii IpaKTUUECKUE 3aHATHS, JOJHKEH COTJIACOBBIBATh y4eOHO-TeMa-
THUYECKUH IJIaH 3aHATHUH C JIGKTOPOM, MCIIOJIb30BaTh €AUHYIO CHCTEMY 0003HAYCHUH.

[IpenogaBatemnto ciaeayeT N10OMBATHCS CUCTEMAaTUUYECKONW HENMPEPHIBHONW PabOTHI CTYICH-
TOB B TEYEHHUE CEMECTPA, HEOOXOMMO BBISBISATH CUIIBHBIX CTY/IE€HTOB U IPUBJIEKATh UX K HAYUYHOU
paboTe, K y4acTHUIO B pa3HOTO poja OJIMMITHAIaX U KOHKypcax.

CTyzIeHT I0JKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABaTENs B JOCTUKEHUN KOHEY-
HOTO pe3ylibTaTa: B MpUOOpETeHHH OOY4YaIOIMMUCS MPOYHBIX 3HAHWUN, YMEHUN WM BIaJCHUA
HAKOIICHHOH nH(popManuei s peleHus 3a/1a4 B IpopecCHOHANTBHON e TeTbHOCTH.

6.1.1. O6pa3oBaTebHbI€ TEXHOJIOTHH

[IpoBenenune 3aHATUI U aTTECTAMK BO3MOXKHO B JMCTAHIIMOHHOM (popMate ¢ MpuMeHe-
HUEM CHCTEMBI AUCTaHIMOHHOTO 00yueHust ynuBepcuteta (C1O-LMS) Ha ocHoBe pa3zpaboTaH-
HBIX Kadenpoit «MaremaTnka IeKTPOHHBIX 00pa3oBarTenbHbIX pecypcoB (DOP) mo Bcem pasne-
JaM mporpammsl (cm. 1. 4.4).

[opsimok mpoBeneHus padboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMU
pacropsKeHUAMHU MIPOPEKTOopa Mo y4eOHOH pabdoTe W/WiM LHEHTPOM yuyeOHO-METOIUYECKOi pa-
OOTBHI.

6.2. MeTtoanyeckue yKazaHus JJisl 00y4alOUXCsl 0 0CBOEHHIO
AACHHUIIHHBI

Paznea 1: nudpepenunanbHoe ucuncienne PyHKUMl 0JHON nepeMeHHOM

[Tpu u3yuenun quddepeHnnanbHOro HcHrcaeHus GYHKIUN 0AHOM nepeMeHHOol o0paTuTe
BHHUMaHUE Ha MOHATHE Ipenena QyHKINY B TOUKE U METOAbI ero Beluucienus. [Ipenen — onHo u3
OCHOBHBIX NMOHATUN MaTeMaTH4eCKOro aHanau3a. [Ipu BbUMCIEHHH MpeaenoB (QyHKIUH HaJo,

MPEX/IE€ BCEro, BBIACHUTH XApPaKTEp HEOMPEIEIECHHOCTH OBJIAJIETh TEXHUKOM pelleHus 3a/1a4 Ha
BBIYHMCIICHHE MPEJIEIOB, HAJI0 3HATH JIBAa 3aMeYaTeNIbHBIX Mpeiesa, Ta0IHIy SKBUBAIICHTHBIX
0EeCKOHEYHO MallbIX, MpaBuiio JlonuTas, pa3Tu4HbIe TPUEMbIPACKPHITHS HEOMPEICTICHHOCTEH B
3aBUCUMOCTH OT BHa PYHKIIUU U PEIIUTH JOCTATOYHO 0OJIb- II0€ KOJIUYECTBO 3a]1a4.

[Ipyn u3ydyeHun TeM, MOCBSIIEHHBIX MPOU3BOIHON W auddepeHuany GyHKIAUA, HATO0

OCMBICJIMTh UX T€OMETPUUYECKHI CMBICII, TOHUMATh pa3Inuue MeX1y HUMH (JuddepeHman - 3To
TrJIaBHas JIMHEWHas 4acTh npupaieHus pyHkuun). TBepro 3HaTh (Kak TabIUIy YMHOXKEHHUS) Gop-
MyJbl auddepeHInpoBaHUsl OCHOBHBIX 3J€MEHTapHBIX (yHKIMHA U npaBuia JuddepeHnupona-
Hus (Bce, KOHEUHO, HO 0COOCHHO TpaBuiIo AuddepeHmpoBanus cioxHou GyHkimn).O0paTute
BHUMaHME TakXe Ha 0coOeHHOCTH AuddepeHnrpoBanms GyHKIUH, 3a1aHHBIX B HEABHOM (opme,
napaMeTpruuecKy, Ha IpueM Jiorapupmudeckoro nuddepeHpoBaHusl.

Crenyer 4eTKO 3HaTh U yMETh IPUMEHATH AJITOPUTM HCCcIeloBaHUs (PYHKIMHA U TTOCTpoe-
HUS TpauKOB: OINpeieleHHe TOUEK pa3phiBa (M UX Ki1accu(UKaIHIo), aCUMITOT rpaduka (BepTH-
KaJIbHOM, HAKJIOHHOW, TOPU30HTAJILHOMN ), HEOOXOIUMBIE U JIOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIUH, CYIIECTBOBAHUS JOKAJIBHOTO 3KCTPEMYyMa, IPOMEXKYTKOB BBIMYKJIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUEK neperuoa.

Paznen 2: nuddepenunanbHoe ucunciaeHne PyHKIMNA HECKOJIBKUX NMepeMeHHbIX

[Ipu n3ydyeHuu JaHHOTO pa3zenia 00paTuTe BHUMAaHKE Ha TO, YTO (PYHKIUS IBYX TIEpEMEH-
HBIX UMEET HATJISAHBIA T€OMETPUYECKUI CMBICIT — 3TO IOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

HaI[O OCMBICJINTD MOHATUA YaCTHBIX IPOU3BOJHBIX U ITOJIHOT'O nn(b(l)epeHuHana 1 0COO€eH-
HOCTh HUX BBIYHMCIICHHA, OBJIAJACTH TEXHUKOM BBIYUCIICHUS MNPOU3BOJHBIX OT CIIOXKHOM q)yHKI_II/II/I
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HECKOJIbKUX nepeMeHHbIX. ClieyeT oOpaTuTh BHUMaHHUE HA TO, YTO i QYHKIMUA Z = Z(X, y)
0%z 0%z
CMELIaHHbIE YaCTHBIE IPOM3BOIHBIE BTOPOIO MOPsAKA PaBHBI MEXK 1Y COOOM: = (Teo-

ox3y  Oyox

pema llIBapuia), To ects OpsAAOK nudHepeHITMPOBAHUS HE UMEET 3HAUCHUS.

Jiist pyHKIIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh U3MEHEHUS ()YHKIIUU B TPOU3BOJIEHOM
HaIpPaBJICHUU XapaKTePU3yeTCs MPOU3BOIHON 110 HANIPABIICHUIO, 2 HAUOOIIBIIAsE CKOPOCTh U3MeE-
HeHus QyHKIMH Oy/IeT B HAIPABJICHUU BEKTOPA IPA/IUCHTA.

Crnenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOIMMOE U JOCTATOUYHOE YCIOBHS CY-
IIECTBOBAHUS IKCTPEMYMa (PYHKIIMU HECKOJIIBKHUX TIEPEMEHHBIX.

Pasznen 3: HHTErpajlbHOC HCUYUCJTICHUEC

B uHTerpanbHOM MCUMCICHHH peliaeTcs 3a/ada, oOpaTHOM TOH, KOTopas paccMaTpHBa-
nach B T PepeHIaTbHOM HCUUCIICHIH: He00X01MMO HaiiTu 1yts nanHoit dyrkuun T (X) Takyro

(byHKIMIO, TPOU3BOIHAS OT KOTOPO# ObuIa ObI paBHA 3a1aHHON. HTeTprpoBanue GpyHKIMIA — 10-
CTaTOYHO CJIOXKHBINM pa3Aesl MaTEMaTHKH, OBJIAIE€Th KOTOPBIM MOXKHO TOJIBKO, €CIIN CTYJEHT «BO3b-
MET» JOCTATOYHO OO0JIBIIOE KOJMYECTBO MHTErPAJIOB PA3HOTO TUIIA.

Hano TBepao 3HaTh TaONMIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapHBIX (PYHKIINH, OCHOB-
HbIE€ METO/Ibl MHTEIPUPOBaHUS (3aMeHa IepeMEHHOM, MoABeICHHE M0 3HaK auddepeHnunana, nH-
TErPUPOBAHUE 10 YACTSIM, IPUEMBI BBIYUCIICHNS UHTETPAJIOB OT PAllMOHAIBHBIX JpOOEii, OT pas-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKLU).

Hano ocMbICIuTh €1MHCTBO ITOAXO0AA K IOCTPOCHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIN-
HEHHBIX, IIOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOEHUE HEKOTOPOW MHTErPaJIbHOM CyMMBI U IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh TEOMETPUUYECKHUI CMBICT U OCHOBHYIO ()OpMYJTy BBIUMCIICHUS ONPEICICHHBIX HHTE-
rpaios — (popmyny HetoTona — JleiiOHuIa, reoMeTpuuecke U pu3nyecKue NpuIoKeHHs onpee-
JICHHBIX U KPaTHBIX MHTErPaJioB, YMETh HaXOJIUTh IUIOLIA/b IUIOCKOW (PUTYpBI, JUIMHY KPUBOA,
00BEM U IIJIOLIA/1b TOBEPXHOCTH TEJ BpPAIECHHUSL.

7. ®OH/1 OLIEHOYHBIX CPE/ICTB

@DoHJ OLIEHOYHBIX CPENCTB IpejcTaBieH B [Ipunoxenun 2 k pabouell mporpaMMe U BKIIIOYAET
pasneis:

7.1.MeTo1b1 KOHTPOJISI ¥ OIEHUBAHUS PE3yJIbTATOB O0YUCHHUSI.
7.2.11Ikana u KpUTEpUU OLIEHUBAHUS PE3YIHTATOB OOYUEHUSI.

7.3.011€HOYHbIE CpENICTBA.
7.3.1. Texyuuii KOHTPOJIb.
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7.4. TIpoMexxyTOoUHast aTTECTaITUS.

Ilpunooscenue 1

TemaTnueckui NJIaH TUCHUIIMHBI «MaTeMaTHYeCKHl aHAJIN3)» 110 HANIPABJICHUIO TOATOTOBKH
09.03.02 «udopManmoHHbIe CHCTEMBI H TEXHOJIOT UM
IIpo¢puisb "ABTOMATH3HPOBAHHBIE CHCTEeMbI 00padoTKN HH(pOpManuu U ynpasiaenus'', "MHpopManMOHHBIEC CHCTEMBbI
YMHBIX npocTpancTB'', ""MH(pOpManMOHHbIE TEXHOJIOTMHM B MeAUAUHAYCTPUHU U Au3aiine", ""'[IporpammHoe obecnieueHue
UIPOBOI KOMNIBIOTEPHOI HHAYCTPUM'", ""'TeXHOJI0rMH JONOJTHEHHOH U BUPTYaabHOM peanbHocTH", "'Ludposas
Tpancpopmanus' (6akanapp) @opma 00y4eHUs1 — OUYHAA, 320YHAA

Buabl yueOHoii padorsl,
Buasbl camocrosiTe/bHOM pa- ®opmbI
BKJIIOYAsl CAMOCTOSATEJIbHYI0 GOTRI
< padoTy cTy1eHTOB arrecras
=" ’
e S 2 £ CTy/IeHTOB uu
o Pa3nen g % § U TPYA0EMKOCTH B Yyacax
5]
o =3 Pe-
J | I/C | JIa6 | CPC | KCP | K.P. | KIL. | PTP | ¢e- | K/p | I 3
par
Bropoii cemecTp
Paznea 1. IludgdepenuuanbHoe uc-
yncjaeHue QyHKUMi 0IHOM nepeMeH-
HOM. YncroBas 1ocienoBaTeabHOCTb.
[Ipenen 4yncaoBO# MOCIEAO0BATEILHOCTH
1.1 o 2 1 2 2 4 +
u ero coiicTsa. [IpaBuna npeaensHoro
nepexona. Oyukmus. [penen dyHkumm.
Teopemsl 0 penenax GyHKIUH.
Breuyiaua 3agaumii PI'P Ne 1 no mare-
MATHYECKOMY AHAJIN3Y.
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1.2

IlepBbIif 1 BTOPOIl 3amMedaTesIbHbIE TIpe-
nenbl. beckoHeyHo manblie 1 0eCKOHEYHO
0oJbIIME BEIMYMHBI. ODKBUBAJICHTHBIE
0OECKOHEYHO Malible BEeIHYUHBI. PacKkpbi-
THE HEOIIPEIETIEHHOCTEN pa3HOro TUIIA.

1.3

HenpeppIBHOCTh (DYHKIIMI B TOYKE W Ha
npomexyTke. OTHOCTOPOHHUE MTPEEbI.
Touku pa3peiBa GyHKIIUH, UX KiIaccudu-
Kallus.

1.4

[TpousBonnas ¢ynkuuu. ['eomerpuue-
CKMI M MEXAaHUYECKUW CMBICIT IPOU3BO/I-
Hoi. IlpaBuna guddepeHunrpoBanus u
(GopMyIbl BBIYHCICHUS TPOU3BOIHBIX.
Tabnuua MpoU3BOJHBIX OCHOBHBIX JIIe-
MeHTapHbIX (yHKIuH. Texnuka nudde-
pEeHLpPOBaHUS

1.5

HMuddepenunan. [IponsBoansie u nud-
(dbepeHnraIpl BBICIIAX TOPSAIKOB. [lpu-
OJIMKEHHBIE BBIYUCIICHUS C TIOMOIIBIO
nudepeHnmanos.

1.6

[TpaBuno Jlonutans. @opmyna Tewnopa.
Paznosxkennss OCHOBHBIX OJICMCHTApPHBIX
¢byaknuii mo dopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBIYMCICHUS C IIOMOIIIBIO
dbopmynsr Tetmopa.

1.7

OcHoBHBIE Teopembl U hepeHIranb-
HOTO  HCYMCICHHUA. MOHOTOHHOCTb
¢ynkuuu, skcTpeMmymbl. HeoOxoaumele
U JIOCTaTOYHBIE YCIIOBHSI MOHOTOHHOCTH,

15



JOKAJILHOTO 3KcTpemyMma. Mccnemosa-
HUE BBINYKJIOCTH Tpaduka ¢(YyHKIHH.
Touku neperuoa.

1.8

OO6m1as cxeMa uccie1oBanus PyHKITUU U
noctpoeHuss ee Tpaduka. CBoiicTBa
(GyHKIMA, HEMPEpBIBHBIX Ha OTPE3Ke.
HawnbGonrlliee 1 HauMeHblllee 3HAUCHUS
(GYHKIIMH Ha OTPE3KeE.
CamocrositesbHas padora Nel Ha ce-
MHHape mo (QyHKIUSIM OIHOIH mepe-
MEHHOM

1.9

Pa3znen 2. @yHKuus HECKOJIbKHUX Iie-
pemenHbIX. [Ipenen u HeNpepbHIBHOCT.
OCHOBHBIE  CBOMCTBa  HEMPEPBHIBHBIX
¢yukuuil. Yactaele nponssoausie. [1om-
HBIN uddepeHman.

Bruiaua 3aianuii PI'P Ne 2 nio ¢pvHK-
LUAM HECKONbKHUX ePEMEHHbIX

1.10

[TpousBoaHbIE CHOXKHOW (YHKIIMH He-
CKOJIbKMX IIepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U NUDPepeHnanbl BbICIINX
nopsinkoB. Teopema IBapua. IIpous-
BO/JIHAsI 0 HAMPABJIEHUIO. ['pagueHT.

10

1.11

DkcTpeMyM (QYHKIIMH HECKOJIBKUX TIepe-
MCHHBIX. HeO6XO)II/IMI)Ie 1 J0CTaTOYHBbIC
YCIIOBHS DKCTpEMYyMa.
CamocrosiTesibHasi padora Ne2 Ha ce-
MHHape MO0 (YHKIUSIM HECKOJbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpasbHoe HCUMCICHHE

12
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[TepBoobOpaznas. HeonpeneneHuslii uH-
Terpajl U ero cpoiicrtBa. Tabnuia uHTE-
rpajloB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumii. MeToa HEMmoCpPeACTBEHHOTO
WHTETPUPOBAHUS.

Breiiaua 3ajganmii PI'P_Ne 3 mo unTe-
[PAJLHOMY HCYHCIEHHIQ

1.13

HuTerpupoBanue ¢ MOMOMIbIO 3aMEHBI
MEPEMEHHOM, TOJBEIECHUEM IO/ 3HaK
muddepennmrana. Meroa HHTETpUpOBa-
HUS TI0 YacTsIM

13

1.14

WHTerpupoBaHue palMoHaIbHBIX JIpO-
0eil MHTErpUpPOBaHUE HEKOTOPBIX BUIOB
UpPpaLMOHATIBHBIX U TPUTOHOMETpUYE-
CKHUX (YHKIIM.

14

1.15

3anauu, NPUBOJALINE K MOHATUIO OIpe-
JesieHHoro nHrerpana. CBoicTBa ompe-
neneHHoro mHrerpana. @opmyna Hero-
ToHa-JIeltOHNIa. 3aMeHa NepeMeHHON U
WHTEIPUPOBAHUE II0 YACTSAM B OIpese-
JIEHHOM MHTETpase

15

1.16

[IpunokeHus ONPENEIIEHHOTO  HMHTe-
rpajga B T€OMETPUHU U MEXAHUKE (BBIUNC-
JeHWe IUlomiaied IJIOCKUX  Quryp,
JUIMHBI KPUBOH, 00bEeMOB, MjIomIa e mo-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpaibl NEPBOrO U
BTOPOT'0 pOJa, UX CBOMCTBA.

17

1.18

3ajaun, TpUBOASAIIME K KPAaTHBIM HHTE-
rpajaM. J[BOWHOM W TpPOMHOM HHTE-
rpajibl, UX CBOMCTBA. Beluncnenue qBoii-

18
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HBIX WHTCTPAJIOB CBCIACHHUCM K IMOBTOP-
HeIM. ['eomeTpuueckue u Quanyeckue
MMPUITOKCHUA KPATHBIX UHTCIPAJIOB
KonTpoabHoe TecTUpOBaHMe

®opma aTTecTanumn

19-21

Bcero 4acoB 1mo JUCHUILIMHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCHUILIMHE

«MareMaTHYECKUH aHAJIN3)

Hanpagnernue noarorosku: 09.03.02 « M HDOpMaLIMOHHBIE CUCTEMBI M TEXHOJIOTHH».

[Tpoduns: "ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa0OTKK WH(OPMAIUK U yIIpaBiIeHus",
"MHdopManinoHHbIE CUCTEMBI YMHBIX NPOCTpaHcTB", "MHDOpMaIIMOHHBIC TEXHOJIOTUH B
MeauanHaycTpuu u au3airine”, "I[IporpamMmMmHoe oOecrieueHrne UTpoBOi KOMITBIOTEPHOM UHIyCTpUHU',

"nn

"TexHOIOTHH JOMIOJHEHHON U BUPTYaibHOH peanbHocTh", "Lndposas Tpancopmarus'.
®dopma 00yueHHS — OUHas1, 3a09Has

Kadenpa: «Maremarukay

7.1.  MeToabl KOHTPOJISI U OLICHMBAHUSA Pe3yJIbTATOB 00y4YeHHUA

I[Hﬂ KOHTPOJIA YCIICBACMOCTH N Ka4€CTBA OCBOCHUWA AU CHUITIIMHBI HaCTOﬂHIGf/i HpOFpaMMOfI
IPETYCMOTPEHBI CIIAYIONINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaEMOCTH (TEKYLIHI KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (IK3aMeH).

7.2. kana u KPUTEPUHU OLIEHUBAHUS Pe3YJIbTATOB 00yYeHHUS
dopma NPOMEKYTOUHOI ATTECTALMN: IK3aMeH

ITpomesxyTouHas arTectaus oOydyaromuxcs B popme sK3aMeHa MPOBOIUTCS MO Pe3yIbTaTam
BBITIOJTHEHUSI BCEX BUJIOB yU€OHOU pabOThI, IPETyCMOTPEHHBIX YU€OHBIM IJIAHOM O JaHHOMW HCIU-
IUIMHE, TIPU OTOM YYMTBIBAIOTCS PE3YJIBTATHl TEKYIIEro KOHTPOJS YCIEBAEMOCTH B TEUYEHHE Ce-
MecTpa. OneHKa cTeneHu AOCTHKEHUs 00y4JaroUIMMUCS IUIAaHUPYEMBIX Pe3yJbTaTOB OOydeHUs IO
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJABaTEIeM, BEAYIUM 3aHATUSA 110 AUCHUIUIMHE METOJOM JKCIEpT-
HOH oueHKH. [1o uroram npomeKyro4Hor aTTeCTaluy MO AUCIUIUIMHE BBICTABISAETCS OLICHKA «OT-
JUYHOY», «XOPOILO», «yIOBICTBOPUTEIBLHO» HIIU «HEYIOBICTBOPUTEIBHON.

Ikana oneHUBaHUA Onucanne

BeinonHeHsl Bce o0si3aTelbHbIC YCJOBHSI NOATOTOBKH CTY-
AEHTA K IPOMEXKYTOYHON aTTecTaluMu, NPEeIyCMOTPEHHBIE
MporpaMMoi TUCHMILUIMHBL. CTyIEeHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
OtnnuHO TabIuIaxX, ONepupyeT NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBbIKaMH, PUMEHSET UX B CUTYyallsX MOBBIIMIEHHON CIOKHO-
ctu. Ilpu sTOoM MoOryr OBITH JONYLIEHBl HE3HAYUTEIbHBIE
OIIMOKH, HETOUYHOCTH, 3aTPYAHEHUs IPHU TEepPeHOCe 3HAHUU U
YMEHUI Ha HOBBIE, HECTAH/IAPTHBIE 3a7a4H.
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Xopowo

BoinonHensl Bce o0si3aTesibHbIE YCJOBUSI NMOATOTOBKH CTY-
AeHTa K TMPOMEKYTOUYHOH AaTTeCcTAalluM, MPEIyCMOTPEHHbIE
nporpaMMoil tucuuiuiibl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUI, HABBIKOB MTOKA3aTENsIM, IPUBEICHHBIM B
TabIuax, onepupyeT NpUOOPETEHHbIMU 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMu. B To e BpeMs Ipu OTBETE AOMYCKAeT HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJ]aud pellaeT ¢ HeJoYeTaMH, HE BIIHSIO-
UIMMH Ha OOLIUI X0/ peLIeHHUS.

Y 10BIETBOPUTEIBLHO

BrimonHensl Bce 00si3aTesIbHbIE YCJOBHS MOATOTOBKH CTY-
AeHTa K MPOMEKYTOYHOWH aTTeCTAllMH, TNPEIyCMOTPEHHBIE
nporpaMmoil qucuuiuinHbl. CTYIeHT JAEMOHCTPHUPYET COOTBET-
CTBH€ 3HaHWH, YMEHUH, HABBIKOB ITOKA3aTEIISIM, IPUBEICHHBIM B
TaOJIMIax, ONEPUPYET MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIKaMu. Ho TOKa3bIBaeT HeriryOOKue 3HAaHUS, IPU OTBETE HE
JIOITYCKaeT IpyObIX OUIMOOK WM IIPOTUBOPEUMi, OJJHAKO B (op-
MYJHPOBAaHUN OTBETA OTCYTCTBYET JIOJDKHAsSI CBSI3b MEX[y aHa-
JU30M, apryMEeHTallell W BBIBOJAMHM, B PEHICHUH 33]a4 MOTYT
coZiep KaThCst TpyObIe OmuOKH. J[i1st moy4eHus mpaBUIBLHOTO OT-
BeTa TPeOYyIOTCSl YTOUHSIOUINE BOIPOCHI.

HeynosnersopurensHo

He BpimonHeHbl o0si3aTe/ibHBbIE YCJOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHbIE
nporpammont nucuuiuinHel, MJIM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUH, YMEHH, HABBIKOB IIPUBEIECHHBIM
B Ta0JIMIAX, OIYCKAIOTCS 3HAYUTEIbHbBIE OIIUOKH, TPOSIBIIAETCS
OTCYTCTBHE 3HAHUN, YMEHUH, HABBIKOB II0 PAAY IOKa3aTesei,
CTYJEHT UCIBITHIBAECT 3HAYUTEIbHBIE 3aTPYIAHEHUS IIPU OIEpU-
pPOBaHUU 3HAHUAMU U YMEHUSAMH.

7.3. OueHoYHBIE CpecTBA

HanmenoBanue [Ipencrasienue one-
Ne Kparkas xapakTepucTika O1lleHOYHOTO
OLIEHOYHOTO CpeI- HOYHOTO CPEACTBA B
n/n CpeacTBa
CTBa dOC
1 Kontponpnas (ca- CpenctBo npoBepku yMeHuil npumeHsaTh | KoHTposbHBbIE 3a11a-

MOCTOSITEJIbHAs)
pabora

(KP)

MOJTYYCHHBIC 3HAHUS JIJISl PEIICHUS 3a/1au
OTPENICIICHHOTO THUIIA MO TeME WM pas-
Jeny

HHUA
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2 | PacuerHo-Tpadu-
yeckas padora

(PTP)

CpeacTtBo NMpoBEpKH YMEHUN IPUMEHATH
MOJIydCHHBIE 3HAHUS T10 3apaHee orpeje-
JICHHOM METOJMKE Ui pPEUIeHUs 3a7ad
WIA 33JaHdi 0 MOJYJIIO WM JTUCIIH-
IUIMHE B LIEJIOM.

Kommnexkr 3amanuii
JTUTSL BBITTOJTHEHUS pac-
4eTHO-TpadUIeCKOit
paboThI

YcTHbIM onpoc co-

CpeI[CTBO KOHTPOJIA, OPpraHu30BaHHOC KakK
cricnyajibHas 6ece,ua neaarornducCkoro pa-
OOTHHKA C O6y‘laIOIHI/IMCH Ha TCMbI, CBA-

Bomnpocsl o

CKHUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIE C M3y4aEMOH JMCIMILIMHOM, U pac- | TeMam/pasjienam Juc-
(YO) CYMTAHHOE Ha BBIACHEHHE 00beMa 3HAHHUI IUIIIAHBI
00yJaroIerocs 1mo OnpeeJICHHOMY pa3-
NeIy, TeMe, mpo0JIeMe U T.11.
Cucrema CTaHIapTU3HPOBAHHBIX 3aaHUH,
4 Tect [TO3BOJISIOIIIAs aBTOMATHU3HPO- Bapuant Tecta
(T) BaTh IMPOIEAYPY U3MEPEHUS YPOBHsI 3Ha-
HUN 1 YMEHHUI 00y4aromerocs.
5 | Dx3ameHanoHHble | CpeaCcTBO MNPOBEPKH 3HAHWN, YMEHHH, | DK3aMEHAIIMOHHBIC
6I/IJ'I€TI>I HABBIKOB. MO)KGT BKJIFOYAThb KOMIIJICKC TCO- 6I/UI€TI>I
(BB) peTI/I‘-IeCKI/IX BOHpOCOB, 3ajJa4, HpaKTI/I‘-IC-

7.3.1. Texkyumuii KOHTPOJIb

OI_IGHOLIHBIG CpeAcTBa TCKYLICT'O KOHTPOJIA YCIICBACMOCTH BKIIFOHYAIOT KOHTPOJIBHBIC BOIIPOCHL

" 3aZlaHUsA B (bopMe 0JIaHKOBOT'O TECTUPOBAHUA IJIS1 KOHTPOJISA OCBOCHU A O6y‘laIOH_[I/IMI/IC$I pa3aciioB

JTUACHUIUINHEL, iprem PI'P.

Conep:xkanue pacueTHO-rpaduIecKux pador.

PacuerHo-rpadpuueckas padora Nel nmo quddepeHunaIbLHOMY HCUUCIEHUIO PYHKIIUI OTHOI

NepeMeHHOH

Kpartkoe copeprkanue u 3Tanbl pacueTHO-TpapuuecKoi paboThI:
[Ipenen yncnoBoil MOCIEI0BAaTENLHOCTH, ITpeen (PYHKIINH.
HccnenoBanue GyHKIIMM HA HEPEPHIBHOCTb.

Beruucnenue npou3BoAHBIX (GYHKIUH.

HccnenoBanue GyHKINH, TOCTPOEHUE I'PapUKOB.

PacueTHo-rpaduyeckas padora Ne 2 mo pyHKIUAM HECKOJIbKUX NMepeMeHHbIX.

Kpatkoe conepxanune pacueTHO-TpaduuecKoi padoTHI:
@OYHKINH HECKOJIBKUX NepeMeHHbIX. YacTHbIe pou3BoaHbIe. [Ipon3BoIHbIE OT CIIOKHBIX (DYHK-
. [Ipon3BoHAs IO HATIPABIEHUIO U TPAIUEHT. DKCTPEMYM (YHKITUH IBYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 o HHTErpajabHOMY HCYHCJICHHUIO.

Kpatkoe cozneprkanue u 3Tanbl pacueTHO-TpapuuecKoi paboThI:

Ilepswiii sman:

MeTtoabl HHTET PUPOBAHUA. Brruncienue HCOMPCACIICHHBIX UHTCI'PAJIOB.

Bmoporti sman:
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[TpunoskeHus onpeeieHHbIX HHTErpalioB. MccienoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmiekT 3apanmii

JJIS BBINIOJIHEHUSI pacuyeTHO-Tpadudeckux pador (PI'P)
0o qucuumiimae «MareMaTHYecKuid aHAJIN3»

Teopus npenesnoB u AuppepeHpoBaHNe PYHKIUH OHON NepeMEeHHOI

1. Haiitu ipeensr:

Iim(Z—n)z—(1+n)2  Jni2-Yani+3

=, lim
= (1+n)2—(2-n) e 4n+54n
(2n2 +3) o
. 3n+1
Ly imn( frpn) )
noel n+l )
lim 2x% +11x +15 lim 4x?
x—>-3 X+3 x-0 sin - 3X
lim 2mt _ gt lim sin 3x lim (1—3X)ctg7x
Neswo 3n+2 +5 x>0 1_e><2 x—>+0
0, x<—-m

2. VccnenoBath Ha HENIPEPHIBHOCTD M BBIOIHUTB YEPTEX: y=1<sinX, —7T <X<0

w, x>0

3. Haiitu npousBoaHyto GpyHKIMU:

2(3¢ +4x - x-2) y = Inarcsin \/1?9”
y = i

15v1+ X

[x 3t2+1
tg x —ctg x
y = arctg ———=—. J
\/5 | (t3
y =sin 4t
(3
COoS 6X 1 .
=_ -2 =arctg? ———+sinIn 2x
3sin(12x +1) y J 1-2x2

y:arctgsln—‘v& y:(\/x_)

X+2
3 t

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

4. CocTaBUTh ypaBHEHHs KacaTelIbHOH M HOPMAJIHM K JaHHOW KPUBOM B TOYKE C aOCIHCCOH X, :
y=x2+8Jx—-32, Xx,=4.

_ 2
5. IIpoBecTu moIHOE UCCIEOBAHKUE U TIOCTPOUTH TpaduK f (X) =X+
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(I)YHKIII/II/I HECKOJBbKHUX IEPEMEHHDBIX

1. Haiiti 4acTHbIC IPOU3BOAHBIC BTOPOIO MOPsIKA, yOCAUTBCS, UTO Z' = 7= X* +3y?
:y Zyx Xy

2. Haiitu rpaguent pynkiuun z = f (X,y) BTOouke M (X, Y,): 2= yT , Mo(4,6).
X

3. MccenoBaTh Ha KCTpeMyM GYHKIHIO Z = X2 — X+ Y2 + 2V ..

HNurerpupoBanue

BbI4ncJIMTH HeonpeaeJeHHbIe HHTEerpajibl
dx <
) , [x-27%dx, I(X +1)e*dx, [xcos3xdx, [e*cosxdx,
2(X + Jx
dx dx X+18 | Xx+1 sin3 x
I ax
’ ’ X - 6 X + 2
Ix2—6x+18 Ix2+6x+5 ( X ) I><2+3dx’ Icoszxdx'
BoruncanTh onpeneeHHbIe HHTETPAJIbI
n.6 1 dx L ¢ dx

[ 3sin? XcosXdx, E— X —1)e*dx , S
g £N/1+ 3x g( ) {xw/7+lnx
6 dx Flext gx,  f dx . }x22+ 2Xdly
_— -&Fetg* (—3)6—{—5)— X1
{1+\/3X—2 ) 1 0

B 2 76 L dx
——dx,  JV4-x2dx, [3sin?xcosxdx , |-———,
£ 1+ X2 0 ‘([ '([\/1-}-3)6

3
1 e dX

l(x—l)e"dx, !m

HecoOcTBeHHBIC HHTETPAJIbI

1. yKa)KI/ITC, KaKOﬁ Hn3 HCCO6CTBCHHLIX I/IHTCFpaHOB ABJIACTCA CXOOAIINMCA
T \/xdx, ojcx—3dx, T \/qédx
1 1 1

2. Beraucnurs HUHTETpall, YCTAHOBUTD €TO0 CXOAUMOCTDb UJIM paCXOANUMOCTDb = dx

L

[e¢]

3. BeruuciauTe UHTET pall, YCTAaHOBUTH €TO CXOAUMOCTD HJIN PaACXOAUMOCTD jln xdx
1

1+ x?

dx
4. BeruncauTh HECOOCTBEHHBI HHTETPAT TT, YCTaHOBUTH €TI0 CXOAUMOCTE WU
04/ X

PacXxoauMOCTb.
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1

dx

5. BBILII/ICJ'II/ITI) HGCO6CTB6HHBII71 I/IHTeraJ'I —2, YCTaHOBI/ITB €ro CXxoanuMoCThb UJInu
-1

PaCcXoaAuMOCTD.
®© dx

6. BeraucinuTs HHTErpail, yCTaHOBUTH €0 CXOAUMOCTh UJIK PaCXOAUMOCThb I]_ 2
+ X

—00

0

7. Beruncnuth HUHTErpal, YCTAaHOBUTH €ro CXOJUMOCTD HUJIM PAaCXOJUMOCTD Jln xdx

1d
X
8. Berunciuth HeCOOCTBEHHBIN HHTETpall I —5» YCTAHOBHUTE €r0 CXOAUMOCTb HIIH
=1 X

PacxoauMOCTb.
KpaTHble HHTErpaJibl

1. VI3MeHuTh NOpsA0K UHTETPUPOBAHUS B IBOWHOM HHTErpaie

2 6-Xx 1 2-y
almjfmww, u!w[fmwm.
X WY

2. Berumciurs Jg[(lO — x? — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}

3. Beruucnurs

” (12x2 y2 +16x°y® )dxdy;
D

D: x=1, y=x2 y=—Jx
4. BeryucinuThb

[[(x? + y)dxdy, D —MHOXeCTBO TOYEK IOCKOCTH, OTPAHUYEHHOE JTHHUAMU
(D)

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

5. Haiitu nomaap GUrypsl, orpaHM4E€HHON TaHHBIMU JTUHUSAMU
y=3|x, y=4e", y=3,y=4
6. HaiiTi momans GUrypsl, OrpaHHYIEHHON THHAAME Y = X°, Y = —X + 2

8. Haiiti 00beM Tena, moydeHHoro BpameaneM Bokpyr ocu OY (urypsl, orpaHU4eHHON JIHHU-
IMHA y=x3, y=1, x=0.

9. Haiiti 00’beM Tena, oTy4eHHOTo BpamieHneM BOKpyT oc OX Gurypsl, orpaHHueHHOHN JTUHH-
amu Y =X, y?=X.

KoHnTtpoJbHbie padoThl (IpUMepHI)

BapuaHTt

1. NoctpouTb rpadmk: Yy = 3C0S 2X
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2. HaliTu npegens!:

: (5—n)2+(5+n)2 - 1l-cos2x X3 -x-x-2
1) IlT . 2)lim ——— 3) lim ——
= (5-n)2—(5+n) o0 e 1 o x 3= 20X +X—2

1
4) limvx* —x-1 5) lim| 1+ X c0s 2x }# 6) |im(X—\/-X2——)Hr]:)

=2 In(x-1) oo 1+xc0sX ) o

—X, X<0

2
3. WiccnefoBathb Ha HEMPEPbIBHOCTb U BbINOAHUTb YepTek: Y =4 X, 0<X <2

3, Xx>2
BapuaHTt
1. Haittn npoussogHyto Y, :
X
a) y:arctg?’lnﬁL 6) y:(J><_)
X+ 2
. X3
B) sin(x—2y)+ _—_=7x r) x=e"cost, y=e'cost
y
(1 1)
2. Havttu lim| ——
x| X arctgx
2 1

3. NMpoBecTn nonHoe nccaeaoBaHne n NocTpouts rpaduk | (X) =X +7.

Bapuanr.

ou
Nel. BeraucnnuTs mpou3BOHYIO 110 HANPABICHUIO —— Yy HaiiTH MOY/b BEKTOPA IPaAMEHTA IS
0S

X
dynxmun U = 2XY + T +2% Brouke A(6;9;1) B HanpaBIeHNH, COCTABISIOMIEM C OCIMH KOOP-

3 6 T
qunar yrmer OO = —, cosB=_, y<_.
7 7

Ne2. MccnenoBath Ha skctpemyM gyaxumo Z = Xy(1—4x2 —4y) -5,

Ne3. z=In(y-x*), x=4/sint, y=cost. Haiitn 3—?

Bapuant

Boiryucanumoe:
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16 dX 2
1. :
,{[&_2. 2.'f1(2x +1)-In xdx .

3x? -4 sin? 3x 2% -1
P A P o
X2 + 4x 4. 7 cos” 3x 4—2x —x?
1.  BbIUHCIHUTH HHTETPAJIBL:
+00 _xz +00 dX
_[ xe™ Ox . I

1 e X-4/InX

MN306pa3nTb 061aCTb MHTETPUPOBAHMA U UBMEHUTb NOPALOK MHTEFPUPOBAHUA B NMOBTOPHOM MHTErpane

0
_j4 dx ‘[ f (x; y)dy.

BolumcnunTe nnowasb ¢urypbl, OrpaHUYEHHOM NUMHUAMM

y=2-X2,y=x
BapuaHT 3a4aHNi1 TPEHMPOBOUYHOrO TecTa.

3apaum

_arcetg¥/x dy—?
X

luactb1l. y=sinlnx, y',y'-? 2.y

4. HaiATu npon3BoaHyto Y, :

i — arctg7x
a) y:5/sm4x—3 6)y = X
x

3. y:3X2 +XeX,XO=2,ﬂx:Oala ry_(7

B) ¥+ — cos 3x r) x=cost+sint, y=sint—tcost

X

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

2X

6. HalTu nHTEpBasibl MOHOTOHHOCTN Y = — .
X

7. Haiit Hanbonbliee, HauMeHbLLee 3HaYeHne GyHKLMK f (X) = _ —16X Ha otpeske [_5;1] :

— 2 —
8. MMoCcTpounTb KacaTeNbHYIO K rpad)m(y d)yHKLI,MM f (X) =3arccosx” s Touke X = -

2 yactb 9. Haiitn npegensl:

(3+n)2—(2+n)2 tg2x X2 +2x -3

lim 2)lim 3) lim
e (24n)2=(1-n)’ w0 e —1 xoax” 5K

2

+6X

2

tgSx

4) lim——

= 193X
2
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3 yacTtb

0, X<-m

10. WccnenoBaTh Ha HEMPEPBIBHOCTb W BIMOAHUTL YepTex: Y =1<sinX, —m < X<0.

T, x>0
>
11. NpoBsecTn NosHoe uccaesoBaHue U NocTpouts rpadmk | (X) =— T
KonTpoJbHbIe padoTsl (IpuMepbI)
BapuaHT
1. NoctpouTb rpaduk: Yy = 3C0S 2X
2. Hantn npegens!:
2 2

~ (5=n)" +(5+n) 1- cos 2X X=X -x-2

lim . 2)lim———— 3) lim -

2 (5-n)2—(5+n) x>0 @20 _1 o2 X o= 22 4 X =2

1
4) limvx* —x-1 5) Iim|(1+ xcost\|x76) Iim(x—\/xz——k%l)

=2 In(x-1) oo\ 1+xcosx ) o

X, X<0

2
3. MiccnefoBaTh Ha HEMPEPbIBHOCTb U BbINOAHUTL YepTexk: Y =4 X7, 0<X<2

3, Xx>2
BapuaHTt
1. Haiitvi nponssogHyto Y, :
[X
a) y=arctg®In 6) y:(J{)
X+2
. X°
B) sin(x-2y)+_=7x r) x=e"tcost, y=e'cost
y
(1 1)
2. Havttu lim| —— J
X—>0 X arctgx
2 1

3. NMpoBecTn nonHoe nccaeaoBaHne u NocTpouts rpaduk | (X) =X +—.
X

Bapmuanr.
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ou

Nel. Bbr4ucanTh MpOU3BOJHYIO O HATIPABICHHIO —— Yy HaliTH MOJy/Ib BEKTOpA FPaUEHTa s

0S

X
dyskuun U = 2XY + T +2% Brouke A(6;9;1) B HanpaBieHNH, COCTABIAIOWIEM C OCSMH KOOD-

3 6 T
JIMHAT YTJIbI cosa = _, COSB =_, Y <_.
7 7
Ne2. VccnenoBats Ha sxcrpemyM Gyaxkumo Z = Xy(1—4x2 —4y) -5,
4 dz
Ne3. z=In(y—x ), Xx=+/sint, Y=COSt. Haiiru .

Bapuanr

Boiyucnume:

? dx :
1. :
;[\/;—2' 2._|;(2x+1) In xdx .

_[3)(2 —4 J. sin® 3x i _[ 2x-1
3. dx. : 5. | ————=0X.
X2 + 4x 4. J cos? 3x Ja—-2x—x?

1. BLI‘{I/ICJ'II/ITB I/IHTGI‘paHBIZ
+o0 +00
. dx
J.xe dx . j :
1 e X-+/InX
MN306pa3nTb 061aCTb MHTETPUPOBAHUA U U3MEHUTb NOPALOK UHTErPUPOBAHUS B MOBTOPHOM MHTErpane

0 Ve
_[1 dx l f (x; y)dy.

BbluMcanTb naowaab ©ourypbl, OrpaHWYEHHOW JIMHUAMM

y=2-X2,y=x
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.

3apgaum

_ arcetgik dy
X

luactb1l. y=sinlnx, y',y'=? 2.y

4. HaiAiTu npou3BoaHyto Y, :

B — arctg7 x
a) y:5/sm4_x 3 6)y = X
X
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B) eXV+X:0053x r) x=cost+sint, y=sint—tcost
X

5. Miccneposarb Ha aketpemym f (X) = (X —3)2 (x-5).

2X

6. Hai'Tu nHTepBanbl MOHOTOHHOCTN Y = — .
X

3

7. HaliTn Hanbonblee, HaMmeHbLlee 3HayeHne GyHKLMU f (X) = — —16X Ha otpeske [—5;1] .

8. MocTponTb KacaTenbHyto K rpadpuky epyHkumm f (X) =3arccos x> B TO4YKe X =

2
2 yactb 9. Haiitu npegensl:
~ (3+n) =(2+n)’  tg2x X 42x-3  tghx
1) lim . 2)lim 3) Ilm—2 4) lim——
e (24n)2—(1-n) x>0 @2% _1 -3 x° +5X2 +6X o tg3x
3 yactb
0, x<-m

10. Uccnenosatb Ha HEMPEPbLIBHOCTb U BbIMOIHUTL YEpTeX: Y = sinx, —m <x<0.
m, x>0

3
X

X-4

11. MpoBecTn nonHoe uccneoBaxme u noctpouts rpaduk f (X) =

Kpurepun ouenku:

- OLICHKA «3a4TEHO» BBICTABIISETCS CTYJEHTY, €CJIM OH PETYJIIPHO B TEUEHHE CEMECTpPa MPeICTaBIsII
peLIeHus 3a/1a4, BBIITOJIHUI TIOJTHOCTBIO BCE 3a/IaHUS U UX 3alIUTHII, OTBETUB Ha BOIIPOCHI IIPENOJa-
BaTes;

- OLICHKA «HE 3a4TE€HO» BBICTABIIIETCS CTYACHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTPA Mpe-
CTaBJISUT PELICHUs 3a]a4, BBIIOJIHUI 3a/1aHUsl HE TIOJHOCTHIO MJIM BOOOIIE HE MPEICTaBIsul pabOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOIIPOCHI NIPENOIaBATENS.

Jj1g mpoBeIeHus! TEKYILEro KOHTPOJIS 3HAaHUH CTYIEHTOB B AUCTAaHLIMOHHOM (hopMate B pas-
paboTtaHHbIX Kadeapoil «MaremaTrka» OHJAH-KypcaXx MUMEIOTCS NMPOMEXKYTOUHbIE (TPOOHBIE) Te-
CTBI.

7.3.1.1. IIpomeskyTOUHAsA aTTECTALUA

[TpomexxyTouHast aTTecTanus - (9K3aMeH) MPOBOJUTCS 10 OUieTaM B YCTHOU (opMme.
BpewMs 17151 moAroTOBKM OTBETa HA BOIPOCHI He Oosee 45 MuH.

buiner BkitoyaeT TeopeTHUECKU BONPOC U 3a7auH.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHATCS Ha Kadeape «MaTtemaTukay.
TunosBbie BApUAHTHI OMJIETOB PUJIATAIOTCS.
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o

10.

11.

12.
13.

14.
15.

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

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

KommnuiekT Bonpocos

0 TUCIUILINHE «MaTeMaTHYeCKHH aHaJIH3»

JAudppepennnaibHoe HCHUCTEeHHE (PYHKIUI OJHOH NlepeMeHH O

[TonATHeE MepeMeHHO BETMYUHBI M 00J1aCTH €€ U3MEHEHUSI.

MOHATHE ()YHKITMOHATLHOW 3aBUCUMOCTH, KJIacCU(pUKAUs (yHKITUH.

OmnpeneneHne U TAIIBI YUCIOBOM I1OCIE0BATEIbHOCTH.

[Ipenen 4ncnoBoi MOCIENOBATENBHOCTH. ApU(METHYECKHE ONepauy HaJl TOCIEI0BaTEIbHO-
CTSIMH.

VYcnoBus cyniecTBOBaHNs KOHEYHOT'O IIPEJIesia YUCI0BOM II0CIeA0BaTENbHOCTH (Teopembl Ko
u BeiiepmTpacca).

Bropoii 3ameqarenbHbli Ipeiel.

IIpenen ¢pynkunu. Onpenenenus. 'eomerpruyeckas HHTEpIPETaLUs HOHATHUS Ipeaesa GyHKLINH.
CaoiicTBa npeesos.

beckoneuno maible, 6eckoHEeUHO OobIINe (PYHKIUU.

[IepBb1il 3aMeUaTENbHBIN PEIEII.

beckoHeyHO Masble BEeIMYMHBI. DKBUBAJICHTHbIE OECKOHEUHO MajIble U UX MCIIOJIb30BaHHUE MPH
BBIYHCIICHUHU NpeziesioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MalbIX.

HenpepbIBHOCTh PYHKIIMM B TOUKE M Ha ipoMexyTke. OqHocTopoHHMe npenensl. Kinaccuguka-
U TOYEK pa3phiBa rpaduka.

CaoiicTBa pyHKINH, HEMPEPHIBHBIX HA 0Tpe3Ke (TeopeMbl Beliepmrpacca, bonbsiano — Komm).
[TpousBonnas. ['eomeTpuueckuii M GU3MUECKUI CMBICT TPOU3BOHOM. KacaTenpHas 1 HopMab
K TJIOCKOM KPUBOIA.

Tabnuia mpon3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHM.

CBsI3b MEX1y CYIIECTBOBAHUEM MPOU3BOJHON (DYHKLIMU B TOUKE M HENIPEPBIBHOCTHIO (DYHKIMH
B TOM K€ TOYKE.

ITpon3BosHas CyMMBI, MpoU3BeIeHUs, YacTHOTO. [Tpon3BoiHas c10kKHOM 1 00paTHOM QyHKIHMIA.
[Ipon3BoHas mapaMeTpUYECKH 3aJaHHON (PYHKIIUH.

ITpousBosnHas GpyHKIMH, 331aHHON HESBHO.

JuddepeHunpoBanme ClI0XHON MOKa3aTeIbHON QyHKINN.

Huddepenunpyemocts. Auddepenunan. 'eomerpudeckuii cmpicn tuddepenuana.
[IpousBonHbie u nuddepeHanbl BHICIINX MOPSAKOB.

OcHoBHbIe TeopeMbl auddepennnansHoro ncuncnenus (reopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuio Jlomurans.

Mpuorowrien Teiinopa u ero cBoiictBa. @opmysa Teinopa. Ocratounsiii uieH Gopmynsl Teitnopa
B ¢opme Jlarpanxka u Ileano.

AcuMnToThI rpaduka QyHKIHUH.

OkcrpemyM. Heobxomumoe yciioBue SKCTpeMyMa.

JlocTaTOuHBIE YCIOBHS KCTPEMYMA.

JloctaTouHoe ycnoBue Bo3pacTaHus (yObIBaHUS) QyHKIIUU.

HauOonpiiee 1 HauMeHblIIee 3HaYeHUs! (PYHKIUHU Ha OTPE3Ke.

BrinmykiiocTh, BOTHYTOCTb, TOUKa Neperuda. Jlocrarounoe ycinoBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoanmoe ycioBue Touku neperuda. JloctarouHoe ycioBue neperuoa.

O61mas cxema OCTPOEHUs U HcciaenoBaHus rpaduka GyHKIUH.

DOYyHKIUHM HECKOJIBKHX NePeMEHHBIX

1. OmpeneneHue v reOMETPUUYECKUIN CMBICH (DYHKIIUU IBYX NEPEMEHHBIX.
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JIuauu ypoBHS (QyHKINU NBYX NEPEMEHHBIX.

YacTHble TPON3BOIHBIEC (PYHKIIUN HECKOJIBKUX MMEPEMEHHBIX, HX T€OMETPUYECKHIA CMBICIT
@OyHKIMN HECKOIBKHX MEPEMEHHBIX, IIOHATHE MOTHOTo AuddepeHmmana.
JuddepeHnrpoBanre CI0XKHBIX (YHKIUI HECKOJIBKUX TIEPEMEHHBIX.

[Ipon3BoaHBIE BHICIINX MOPSAKOB (QYHKIIMH HECKOJIBKUX IMepeMEHHBIX. CMeIIaHHbIe TIPOU3BO/I-
Hele. Teopema IIBapua.

7. IlponsBoaHas QyHKIMHU HECKOJIBKUX IIEPEMEHHBIX 110 HAIIPABIICHUIO.

8. IIpom3BoaHas MO HANIPABICHUIO U TPATUEHT CKAISIPHOTO TTOJIS.

9. DkcrpemMyM (QYHKIMH HECKOIBKHX MEPEMEHHBIX.

10. HeoO6xoauMoe 1 TOCTATOYHOE YCIIOBUS AKCTpeMyMa (PYHKIIUH JIBYX MEPEMEHHBIX.

S

HNHTerpajbHoe HCHMCIEHUE

[TepBooOpazHas, HeonpeaeIeHHBINH HHTEeTpall. TabyMiia OCHOBHBIX HHTETPAJIOB.

3aMeHa IepEMEHHOM U MHTETPUPOBAHUE 110 YaCTSAM B HEOIIPE/IETICHHOM UHTErpalle.

HuTerpupoBanue ¢ MOMOIIBIO MOIBEICHUS 1O 3HaK nuddepeniuana.

WuTerpupoBanue paluoHaIbHBIX Apo0ei.

HNHTerpupoBaHue 10 4acTAM U 3aMEHa IEPEMEHHON B OIIPEIEICHHOM UHTErpaje.

WuTerpupoBaHne TPUTOHOMETPUIECKIX (DYHKITUH, OCHOBHBIE IPUEMBI.

HuTerpupoBanue HppaMoOHaNbHBIX (QYHKITUH.

YHuBepcanbHas TPUTOHOMETPUYECKAs TIOICTAHOBKA.

Omnpenenennblii HHTErpai u ero cpoiictea. ®opmyna HetoTona — JleitOuuna.

10 [TpunoxeHus onpeaesIeHHOr0 HHTErpaia K PEIIeHUI0 TEOMETPUIECKUX U (PU3NIECKUX 3a]1a4.

11. BelunicneHue miomaziei ¢ moOMOIIbIO ONPeIeTICHHOT'0 HHTErpaa.

12. Beryucnienue miomaan U JJIMHBI KPUBOH, 3aIaHHOW YpaBHEHUSIMHU B TTapaMeTPHISCKOH Gopme.

13. Boluncnenue miomaan KpUBOJIMHEHHOTO CEKTOpa B MOJIAPHBIX KOOPAMHATAX.

14. Bouncnenue 1iomniajied B NpsMOYTOJIbHBIX U MOJIIPHBIX KOOPAMHATAX C MOMOIIbIO ONpeeeH-
HOTO MHTErpana.

15. Borunicnenue UIHHBI IYTH ¢ TTIOMOIIIBIO OMPEIeJICHHOTO HHTerpaa.

16. Boruncnenue IIMHBI IYTH KPUBOH, 3a/IaHHOM MapaMeTPHUUECKH.

17. Beraucnenue o0beMa Teja BpalleHUsl ¢ TOMOIIBIO ONPEIETICHHOTO HHTETpaa.

18. Brrunicnenue miomaan moBEpXHOCTH Tela BPaIIeHHUS.

19. HecoGcTBEeHHBIE MHTETPANIBI IEPBOTO M BTOPOTO THTA. [TOHATHS CXOTUMOCTH U PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBEeHHBIE MHTETPANIBI OT PA3PHIBHBIX (YHKIINH.

LCoNoOA~WNE

Tunosbie BapuaHTbI OUJ1ETOB
o qucrmIiuiniae « MareMaTHYecKHH aHaAJIH3»

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUIMCKOM ®ENEPALIMN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VYPEXJEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHWM MOJMUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHMMH NOJUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matematuka
Hucumnimua  «MaTeMaTH4ecKuil aHaIu3»
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH nHTerpai. Talauia OCHOBHBIX HHTEIPAJIOB.
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dx
Y5-x +\/5—X.

3. Haiitu rpaguienT QyHKIUK Z = y\/x—y BTouke Mo(1,4).

2. BBIYMCIUTH HEOTPEIeIeHHBIH HHTETrpall J’

4, yKa}KI/ITe, KaKoli U3 HeCOOCTBEHHEBIX HWHTET'PAJIOB ABJIACTCA CXOAAIMUMCA

0

I \/;dx, f x=3dx, I xx?dx .
1 1

1

5. Haiinute skcTpeMyMbl 1 TOUYKH nieperuda Gynkuun Yy = (X —1)e™.

YTBepxkaeHo Ha 3aceqannu kKadeapsl MaTeMaTrku « 03» 05 2022 r., mpotokon Ne 10

W.o. 3aB. kadheapoii H.B. Bacuirea / /

MUHHCTEPCTBO HAVKU U BBICLIIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALIN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHME BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUUN YHUBEPCUTET»
(MOCKOBCKHMMU IMOJUTEX)

@DakynpTeT 0a30BBIX KOMIIETCHIIUH, kadenpa «MaTemaTuka
O6pazoBarenbHas nporpamma 09.03.01 «MudpopmaTiKa 1 BBIYUCIUTEIbHAS TEXHUKA
Kypc 1, cemectp 2

JK3aMeHAIMOHHBIN onJieT Ne 1

1. HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOIUMOCTH M pacX0IUMOCTH
HECOOCTBEHHOTO MHTETpaJa.
t 2t2
1] y = .
1+ 1+13

2. Haiitu npou3BoHYIO (QYHKIINH, 3aJaHHOM NapaMEeTPUUECKU X =

3. HCCHCI[OB&TB Ha 3KCTpEMYM (I)YHKI_[I/II'O = X2 - X+ y2 + 2y .
.6

4. BblYMCINUTB OINpeIesIeHHBIN HHTErpall _[ 3sin? x cos xdXx .
0

5. Haiitu 00bem Tena, Mosy4eHHOro BpalieHueM Bokpyr ocu OX ¢urypsl, orpaHU4eHHON JINHU-
amu Yy=X3, y=1, x=0.

YTBepkaeHo Ha 3aceaannn kadeapsl MaTemMatuku « 03» 05 2022 r., mporokoi Ne 10

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

Jlnist mpoBeieHHUst POMEXKYTOUYHOTO KOHTPOJISl 3HAHHUH CTY/IEHTOB B TUCTAaHIIMOHHOM (popmare
B pazpaboTaHHBIX Kadenpoil «MaremaTHkay OHJIaH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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