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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 CIIOCOOHOCTU CTYACHTOB K MHIYKTUBHOMY U JI€IyKTUBHOMY MBIILICHUIO HAPSIY C
pa3BUTHEM MaTEeMaTHYECKOW MHTYHUIINH;

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

- IOATOTOBKY CTYJIEHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaJU(UKAIIMOHHON XapaKTe-
pHUCTHKOI OakanaBpa M0 HaIPaBJICHUIO, B TOM Yuciie (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, YTBEPXKICHHBIM MpHKa3oM MuUHHCTEpCTBA OOpa3oBaHWs W HAYKU
Poccwii- ckoit @enepamuu ot 19.09.2017 Ne 926:

Kox n HamMeHOoBaHNe KOMIIETEeHIIUIA NHaukaTopsbl 10CTHKEHUS KOMIIe-
TeHLNH

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 MOJEIN-
NOIIK-1.2. Ymeer npuUMeHSTh METOIbI JUC-
pOBaHMsI, TEOPETUYECKOTO U IKCIIEPUMEH- .
KpETHOM MaTeMaTHKH, CUCTEMHOI'O aHaju3a,
TaJIBHOT'O UCCIIEI0BAaHM B IPO(PECCHOHAIIb-
MaTEeMaTHYeCKOro MOJEIUPOBAaHUS JUISl HC-

clIeI0OBaHUS u pa3paboTKy|
NpopeCCHOHANBHBIX  3a7a4 W TMPOIECCOB;
MPUMEHITh MaTeMaTH4eckoe OOeCIedeHne
npu MOJICIMPOBAHUN  TIPUKJIIATHBIX 4|
uHpopmanmonHslx — mpoueccos. HOIIK-1.3.
Bnaneer METOIaMHU COCTAaBJICHUS]
MaTeMaTUYECKUX MOJENeW W peIIeHUs 3aaad
JIMHEITHOTO u HEJTUHEHHOTO|
MIpOrpaMMHUPOBAHUSL.

HOM JesITelIbHOCTH

HOIIK-8.1. 3naeT MaTeMaTHUK
OIIK-8. CnocoOeH npUMeHSTh Y

METO/IOJOTHIO K OCHOBHBIE METOIBI
MaTeMaTHYECKUE MOJEIH, METOALI K
MaTeMaTHYECKOTO MOJICITUPOBAHUS,
CpEeICTBA MPOEKTUPOBAHUS

KJIaCCU(UKALIUIO U YCTIOBUS PUMEHEHUS




MH(OPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX
CUCTEM

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

2.

MecTO JUCHMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuumninuHa oTHOCUTCS K 00s3aTenbHoi yactu Onoka b1: Moaynes «MaremaTuueckast

IIOATOTOBKA».

JucuumnnuHa «MaTeMaTuyecKuil aHalu3) MpernojJaeTcst 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

n/m Buj yueOHoii padoTsl Koamtectso Cemectp 2
4acoB
1 | AyauTopHble 3aHATHA 72 72
B Tom umce:
1.1 | Jexuun 36 36
CeMuHapcKue/mpakTHYECKUE 3aHIATUS 36 36
1.2.
1.3 | JIabopaTopHble 3aHITHS - -
2 | CamocrosiTeqibHasi paboTa 72 72
3 | IlpomeskyTouHas aTTecTanms
3adet/nud.3aueT/7K3aMeH IK3aMeH 9K3aMEeH
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 ¢pynkumid. [Ipenen Gpynxmnun. 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-
Jau4yHOro THUMna. Pa3nojkeHre OCHOBHBIX 3JIeMeHTapHbIX GpyHKUuH 1o popmyine Teinopa. [Tpudau-
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. InddepenuuanbHoe ucuucjaenne pyHKuuii HeCKOJIbKUX nepeMeHHbIX Tema

1. ®yHKIMK HECKONBKHUX MEepeMeHHBIX. JIMHUN 1 MOBEpXHOCTU ypoBHs. YacTHbIE
npousBoanble. [Tomubiit quddepenuman. IIponsBogHble CI0XKHON (QYHKINU 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 Teitnopa. DkcTpeMyM (YHKIIUH HECKOJBKHX
nepeMeHHbIX. HeoOXoiuMble U JOCTaTOUHBIE YCIOBUS HKCTPEMyMa.

Pa3nen 3. UHTerpasibHoe HCHUCIEHIE

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

MeTobl IHTEIpHUPOBAHUS € TOMOIIBIO 3aMEHBI TIEPEMEHHOH, M0JIBEACHNEM 10/ 3HaK Auddepen-
nuana. MeTo HHTErpupOBaHuUs 110 4aCTSIM.

WuTerpupoBanne palioOHAIBHBIX AP0o0Oel, UHTErpupoBaHNE HEKOTOPHIX BUJIOB HPPAIIMOHAIbHBIX
Y TPUTOHOMETPUYECKUX (DYHKIIHHA.

Tema 2. 3agaun, NpUBOMSIINE K MOHATUIO ONPEACICHHOrO MHTerpana. OnpeneeHHbIN
MHTETrpall, €ro CBOMCTBA. Y CII0BUS UHTErpUpyeMOCTU. VIHTErpail ¢ 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 3ansaTus

n/m

1 Pa3nes 1. DineMeHTH MaTEeMaTH4YeCKOI0 AHAIH3A.

Yucnosas nociieoBaTenbHOCTh. [Ipenen 4ncioBoi 1mociie10BaTeNbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexoaa. ®ynkuus. [penen dynkuuu. Teopems! o npese-
nax Gynkiuu. [lepBriii 1 BTOpO# 3aMeyaTeIbHbIC TPEICIIHI.

2 CpaBHeHue 0€CKOHEYHO MabIX U OECKOHEUHO OOJIBIIUX BEIMYMH. DKBUBAJICHTHbIE Oec-
KOHEYHO Mallble BEJTMYHUHBI.

3 PackpeiTre HeonpeaeneHHOCTEN pa3InYHOro T

4 HenpepsiBHOCTE QyHKITNI B TOUKE U HAa IpoMexKyTKe. OTHOCTOPOHHUE Mpeenbl. ToUKn
paszpeiBa pyakun. [Ipumepsr pemenns 3ana4q

3) [TpousBonnas ¢pynkuuu. [IpaBuna aquddepernmupoBanus u GopMyIIbl BEIYUCICHHS TPO-
U3BOJHBIX. TexHuka quddepeHIpoBaHU

6 HuddepenumpoBanue oOpaTHbIX GYHKIHHA, GYHKINH, 3aJaHHBIX HESBHO, ITApaMeTpHye-
CKH, jJorapupmuueckoe auddepeHnupoBaHme

7 Huddepennman. ['eomerpuueckuii cmbici nuddepenimana. [lponsBoansie u auddepeH-
[[UAJIBI BBICIIUX MOPSIIKOB. [IpubnnkeHHbIe BBIYUCICHUS C TOMOIIbIO Tu(depeHIIHanoB.

8 IIpaBuno Jlonuransa. @opmyna Teinopa. PackpeiTie HEONPENEIEHHOCTEN Pa3IMYHOTO
tuna. Pa3nojxeHust OCHOBHBIX JIEMEHTapHbBIX (yHKIUHU 110 Gpopmyne MakiopeHa.

9 [TpubnnkeHHbIe BRIYUCICHUS ¢ TOMOIIbIo popmyiel Telnopa.

10 | ITomHOe uccnenoBanue GpyHKIMA U noctpoenue rpadpuko. [Ipumepsl

11 | ITonHoe uccnenoBanue GpyHKIMI 1 nocTpoeHue rpadukos. [Ipumeps! (TpooKEHHE)
CamocrosrenbHas padota Nel Ha cemuHape 1o (yHKIMSIM OJJHOU IEpEMEHHOM

12 | Pazgen 2. @yHKUMH HECKOJbKHMX NepeMeHHbIX. JIMHUN 1 TOBEepXHOCTH ypoBHs. Hact-
HbI€ POU3BOIHbIE U U (DepeHIInall IepBOro NopsaKa.

13 | [omusrit tuddepennnan. IpousBonusie cnoxHol (yHkumu. [IpomsBomHas GyHKIMH,
3aJJaHHOH HesiBHO. YacTHbIE MPOU3BOAHbIE U AU depeHIIabl BBICIINX TOpsIKkoB. Teo-
pema IlIBapua.

14 | IIpousBoaHas O HaMpaBiIeHUIO. [ pagueHT.

15 | DkcTpemyMm GyHKIIMH HECKOIBKUX NIEpeMeHHBIX. HeoOX01uMBbIe M TOCTATOYHBIE YCIOBUS
JKCTpeMyMa.

16 | CamocrositenbHast pagora Ne 2 Ha ceMuHape M0 PYHKIMAM HECKOJbKHX MepeMeH-
HBIX

17 | Pa3zgen 3. UuTerpajibHoe HCYHCIEHHE
[TepBooOpaznas. HeonpeneneHHbI HHTErpal U €ro cBOWCTBA. MeTo HeMmoCpeACTBEH-
HOT'O MHTEIPUPOBAHUS.

18 | UuTerpupoBaHue ¢ MOMOIIbIO 3aMEHbI IEPEMEHHOH, MOIBEICHUEM 0] 3HaK TuddepeH-
nuana. MeTtoa MHTErpupOBAHHUS 10 YACTIM

19 | UHTerpupoBanue pannoHAIBHBIX APOOEi, MHTErpUPOBAaHIE HEKOTOPHIX BHIOB HPPAIHO-
HaJIbHBIX (PYHKINN

20 | UnTerpupoBaHue TPUrOHOMETPUYECKUX YHKIUI.

21 | Boruucnenue onpeaeaeHHbIX HHTErpaioB 1o ¢opmyne HeioTona-Jleitbnuna. 3ameHa mne-
PEMEHHON U MHTETPUPOBAHUE IO YACTSM B OMPEEIIEHHOM UHTErpase.
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22 | IlpunosxeHus ONPEICHHOTO HHTETpaia B TEOMETPHH U MEXaHHKE (BBIYUCIICHHUE TIJI0MIA-
Jiel TUIOCKUX (PUTyYp, UTHHBI KPUBOM).

23 | IlpunosxeHusi ONpeieICeHHOr0 UHTerpaia B TeOMETPUHU U MEXaHUKE (BbIYHCIECHUE 00be-
MOB, TUIOIIAICH TOBEPXHOCTH).

24 | HecoOCTBeHHBIE MHTETPAIIBI IEPBOTO  BTOPOTO POJIA, MX BBIYUCICHHE.

25 | 3amauu, MPUBOSIIKE K KpaTHBIM HHTErpaiaM. BolunciieHne IBOWHBIX HHTETPAIOB CBE-
JICHHEM K MOBTOPHBIM. 3aJlayi Ha U3MEHEHHE MOPSIKa UHTETPUPOBAHUS B JIBOTHOM HH-
Terpajie

26 | I'eomerpuueckue U GpuU3MUECKUE MPUIOKEHHUS KPAaTHBIX HHTETPAJIOB, TPUMEPHI BbIUKCIIE-
HUSL.

27 | KoHTpoJIbHOE TeCTUPOBAHUE MO KYpCY.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)
KypcoBbie npoekThl/3a1aHus 110 TaHHON TUCIHUILIMHE HE MPEyCMOTPEHBI

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 rOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT BRICIIET0 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 ¢ usmenenusimu 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)

AkaneMudeckuil yaeOHbIH miaH no HanpasieHuto noarotosku: 09.03.01 MudopmaTrka u
BbIUUCIUTENbHAs TexHuKa. [Ipoduins: Bed Texnonoruu. ®opma o6yuenus — ounas. 2023.
Marpuiia pacnpeneseHus: KOMIETEHIHI

4.2.  OcHOBHas JIUTEpaTypa

Ouxrtenronsl] .M. OCHOBBI MaTeMaTHYECKOTO aHAIM3a: YI4eOHUK IS BY30B, 15-€ u3m.,




crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

2. ®uxrtenromnsi] .M. OCHOBBI MaTEeMaTUYECKOTO aHAIH3a: Y4eOHUK 7S BY30B, 14-€ u3.,
crep. CII06, Jlans. 2023. Yactb 2. 464 c.

3. Kynpssues JI.JI. Kparkuit kypc matemarnueckoro ananusa. T.1. Jluddepennuansnoe u uH-
TEerpaJIbHOE UCYHCIICHUsI PYHKIUN OJTHON mepeMeHHOU. Psanpl: YueOHuk [DIeKTpOHHBIN pe-
cypc]: yue0. - DnekTpoH. aaH. - MockBa: ®usmatinut, 2015. - 444 c. [Pexxum gocryma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpaHa. ]

4.3. JlomoJIHUTeJbHAs JIUTEepaTypa

1. TMuckynos H. C. [uddepeHnnanbHoe 1 HHTErpaIbHOE UCUYHUCICHUS Ui BTy30B. B 2-X To-
Max. M.: Uurterpan - IIpecc, 2009 — 416, 544 c. 180 k3.

2. 3y6koB B.I'., JIaxoBckuii B.A., Mapteirenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJI TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuid. Yactu 1-4. M.: MT'MY, 2012. 400

IK3.
3. Kparkuii kypc BbIcHIel MaTeMaTHUKU [DIEKTpOHHBIA pecypc]: yued. - DIeKTpoH. HaH. -
MockBa:  HamxoB wu K, 2017. - 510 <c¢  [Pexum  pgocryma: URL:

https://e.lanbook.com/book/93522. - 3ari. ¢ skpaHa. ]

4. Bbyrpos A.C., Hukonbsckuit C.M. Briciias maremaTnka: y4eOHHUK AJ1s1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuncienue GyHKIUNA OJHOW M HECKOJIIBKHX MEPEMEHHBIX. Teopus mos: me-
TOJMYECKHE yKa3aHWs M BapUaHThl pacueTHo-rpadudeckux pabot // bonynoB M.A., bopo-
muHa C.U., [Tokazee B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. MaremaTnueckuil ananuz. Teopus npenenoB U qudepeHIaIbHOe HCUUCIEHNE: OCHOBHbIE
MOJIOKEHHUS TEOPHH, METOJNYECKHE yYKa3aHWsS W BapUaHTHI pacueTHO-Tpadudeckux pador //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

4.4, DnexkTpoHHBIE 00pPa30BaTe/IbHbIE PeCYpPChI

[IpoBeneHue 3aHATHIA U aTTeCTAlMi BO3MOXKHO B AUCTAaHIIMOHHOM (opMare ¢ IPUMEHEHHUEM CH-
CTeMbl JUCTaHIMOHHOro oO0yueHus: yHuepcuteta (CLO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTteMaTHKa» JEKTPOHHBIX 00pa3oBarenbHbIX pecypcoB (DOP) mo BceM pasnenam
IIPOrpaMMBI:

DJIeMEHTBI MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIu3a
WHTerpaibHOE HCUHUCITICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI 0AHON IepeMeHHOM
Juddepennmansroe ucuncne- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYHKINNA HECKOJIbKHX TIe-
PEMEHHEBIX

JlononuuTenbHbIe TaaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTH4YCCKOI'0O aHaJinu3a

Pazpaboranubie DOP BKIIIOYAIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsnox mpoBeneHus: padOT B AUCTAHLIMOHHOM (popMaTe yCTaHABIMBAETCS OTAEIbHBIMU PacIo-
PSOKEHUSIMH ITPOPEKTOPA MO0 y4eOHOH paboTe U/UiH LEHTPOM yuyeOHO-METOJMUECKOM padoThI.

Kaxnpiii cTyneHT obOecriedyeH WHANBUAYAIBHBIM HEOTPAHHMUEHHBIM JIOCTYIOM K 3JEKTPOHHOU
OuOIIMOTEKE MOCKOBCKOTO TTOJTUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .
HNHTepHeT-pecypchl BKIIOYAIOT YYeOHO-METOAMYECKUE MAaTePUAIIbl B SJIEKTPOHHOM BHUJIE, MPE/I-
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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

CTaBJIEHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTremarnueckoro o0Gpa3oBaHus
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3npie yaueOHO-METOAMYECKHIE U HHPOPMAIIMOHHBIC MaTepUabl IPEICTABICHBI Ha CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH « HTepHEeT» Ik OCBOCHHUS
JMCHUIUIMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3noOHHOE ¥ CBOOOTHO PACIPOCTPaHsieMOe MPOrPaMMHOe

ob0ecrneuenue

HH(popMalIHOHHBbIE CIIPABOYHbIE CHCTEMbI

No| HaummenoBanue | Pazpaboruumk [1O | Joctymuocts (iu- | Ccbuika Ha ExuHbiid peectp
(mpaBoobana- LICH3UOHHOE, CBO- | POCCUHCKHUX MPOrpaMM st
TEJIb) 00/1HO pacmpo- OBM u B/l (npu Hanu4um)
CTpaHsieMoe)
1 | Astra Linux | OOO JIuIieH3HOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75
4.6. CoBpeMeHHBbIE PO(ecCHOHAIbHBbIE 0a3bl TaHHBIX U

Ilepeuensb pecypcoB cetu UHTepHeT, JOCTYNHBIX AJIs1 OCBOCHHS M CUMILIAHbI:

HaumenoBanue

Ccblka Ha pecypc

HoctynHocTh

HNudopmanuoHHo-cipaBoOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co

Hocrtynna B cetn Un-
TepHeT 0e3 orpaHuye-

m/ o
HUH
WNudopmannonnsie pecypesl Cetn )
http:// www.consultant.ru | loctymao
KoncynsrantlIntoc
[Topran ®enepanbHBIX rocyaap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JocTynHo

JApTOB BBICHIET0 00pa30BaHUS

JIeKTPOHHO-0U0JIMOTEYHbIE CHCTEMbI
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/

Jlanpb https://e.lanbook.com/ HoctynHa B cetu MH-
TepHeT 0e3 orpaHuye-
HUU

IPR Books https://www.iprbookshop | Joctynua B cetn Un-

ru/ TepHeT 0e3 orpaHuye-
HUU
IIpodeccnonanbHbie 0a3bl JAHHBIX

baza maHHBIX HAyYHOMH JIEKTPOH- http://wwwe.elibrary.ru JlocTymmHO

HOI OuOIMOTeKN

(eLIBRARY.RU)

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

MOJIUTEeMaTHYeCKasi peepaTUBHO-

oubnuorpaduyeckas u

HayKoMeTpHuueckas (Oubmuomerpu-

yeckas) 6a3za JaHHBIX

5. MaTepl/laﬂbHO'TeXHl/I‘leCKoe o0ecrneueHue TUCHUIIINHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00ECTIeYuBaeT MPOBEACHNE BCEX BUIOB
3aHSTUN, IPETYCMOTPEHHBIX YUEOHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAHUTAPHBIM U
IIPOTUBOIOKAPHBIM IIPAaBUIaM U HOPMaM.

Kadenpa «MaremaTrkay He pacronaraeT COOCTBEHHbIM ayTUTOPHBIM (DOHIOM U UCHIOJb-
3yeT yueOHbIe ayIMTOPHH U3 0011ero (JoH1a YHUBEpCUTETA.

[Tpu HEOOXOAUMOCTH ISl MPOBEACHUSI UHTEPAKTUBHBIX IMPAKTUYECKUX 3aHATHI HCIONb3Y-
I0TCS KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToauyeckue peKOMeHAANHU

6.1. MeToanueckue peKOMeHAAIUM 1JIs1 IpenoaaBarTeJisi
10 OPraHu3aluM 00yYeHus

[Ipexne Bcero, cieayer oOpaTUTh BHUMAHKUE CTY/IEHTOB Ha TO, YTO MPAKTHUECKU BECH U3Y-
JaeMblii UIMU MaTepHall He TpeOyeT KakoH-In0o crenuanbHOM (JI0MOIHUTEIbHON) MOATOTOBKHU U
BIIOJIHE MOKET OBITh YCIIEUTHO U3YYEH, €CIIU CTYJIEHThI OyyT MOCENaTh 3aHATHS, CBOEBPEMEHHO
BBINOJIHATH JIOMAITHUE 3a/IaHU U [T0JIb30BaThCA (MIPU HEOOXOJUMOCTH) CUCTEMOH ITAHOBBIX KOH-
CyJbTallMil B TeUeHHe KaXKAoro cemectpa. Bomenmme B Kypc MaTaHaiu3a pa3felibl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMs OHU NPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIUPOKOE pac-
MIPOCTPAaHEHUE IS pElICeHUs pa3HOTo pojia 3a7ad BHYTPU CaMOM MaTeMaTUKH U MPUKJIAIHbIX 3a-
nad. MIX oCcBOEHHME MOMOKET CTyIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U MMCbMEHHYIO Peub, YCIIEUTHO MPUMEHSATh HAKOIUIEHHbIE 3HAaHUS B MPOo(eccHOHaTbHOM
NESATEIIBHOCTH.

HeoOxonumo ¢ camoro Havasna 3aHSITHH peKOMEHJ0BAaTh CTYJAEHTaM OCHOBHYIO U JIOTOJ-
HUTEINIBHYIO JINTEPATYPY, a B KOHIIE CEMECTPA JaTh CIMCOK BOIIPOCOB JIJIs TOATOTOBKHU K 9K3aMEHY.

Ha nepBoM 3aHsATHN IO JUCHUILIMHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBATDH CTY IEH-
TOB O BHJIE U (hopMax TEKyIIeH U MPOMEKYTOUHOM aTTeCTalui 0 TUCIMIUIMHE, CPOKAX UX Mpo-
BEJICHUS, YCIIOBUSAX JIOMyCKa K MPOMEXKYTOUHOM aTTeCTallli, MPUMEHSEMBIX BUaX TPOMEXKY-
TOYHOT'O KOHTPOJIS.
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N3noxxeHne TEOpEeTMUECKOro MaTepuasa JO0JKHO CONPOBOXAATHCA WIUIIOCTPATUBHBIMU
pUMEpaMu, TIIATETFHO OTOOPaHHBIMU IPENoaBaTeieM TaK, YTOObl TEXHUYECKHUE TPYAHOCTU U
BBIKJIA/IKH [IPU PELICHNH 3a7a4d HE OTBJIEKAJIN OT IJIABHOT'O: OCMBICICHUS UJIEU U CYTH ITPUMEHSI-
eMbIX MeTo10B. ClieZlyeT Bcerja yKa3blBaTh IPUMEPbl IPAKTUUECKOI0 IPUMEHEHUS PaCCMOTPEH-
HBIX Ha 3aHATHUSAX YpaBHEHUH U GopMyI.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHU30BAHBI MPEOIaBaTeNIeM TaKUM 00pazoMm,
YTOOBI OCTABAJIOCh BPEMs Ha MEPHOJMUYECKOE BBINOJIHEHHE CTYJEHTaMU HEeOOJIbIION caMocTos-
TEJILHOW PabOTHI B ayAUTOPUH JIJIsl TPOBEPKH YCBOEHUS M3JI0’KEHHOTO MaTepuaia.

IIpenonaBaTens, BeAyIIUNA IPAKTUUECKUE 3aHATHUS, JOJDKEH COIIACOBBIBATh yUeOHO-TeMa-
THYECKUH IJIaH 3aHATHUH C JIGKTOPOM, HCIIOJIb30BaTh €AUHYIO CHCTEMY 0003HAYCHUH.

IIpenonaBatemnto cieayeT 100MBAaTbCS CUCTEMAaTUYECKOM HENpPEPbIBHOW PabOThl CTY/ECH-
TOB B TEYEHHUE CEMECTPA, HEOOXOMMO BBISBIISATH CUIIBHBIX CTY/IE€HTOB U IPUBJIEKATh UX K HAYUYHOU
paboTe, K y4acTHIO B pa3HOr0 pojia OJIMMIIMAgaX U KOHKypcax.

CTyzIeHT I0JKEH OLlyllaTh 3aMHTEPECOBAHHOCTD MPENOJABaTENs B JOCTUKEHUHN KOHEY-
HOTO pe3ysbTaTa: B MPUOOPETEHHM OOYy4aroIlMMHCS MPOYHBIX 3HAHUH, YMEHUH M BIaJCHUS
HAKOIUICHHOH nH(pOpManuei A7 pereHus 3a/1a4 B IpoPecCHOHANTBHOMN eI TETbHOCTH.

6.1.1. O6pa3oBaTebHbI€ TEXHOJIOTHH

[IpoBenenune 3aHATUI U aTTECTaMi BO3MOXKHO B JMCTAaHIIMOHHOM (popMarte ¢ MpuMeHe-
HUEM CHCTEMBI AUCTaHIMOHHOTOo 00yueHust ynuBepcuteta (C1O-LMS) Ha ocHOBe pa3zpaboTaH-
HBIX Kadenpoit «MaremaTnka» IeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pasne-
JaM mporpammsl (cm. 1. 4.4).

[opsimok mpoBeneHus paboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacropshKeHUAMHU [IPOPEKTOpa Mo y4eOHOH pabdoTe W/WiM LHEHTPOM yuyeOHO-METOIUYECKOi pa-
OOTBHI.

6.2. MeTtoauyeckue yKazaHus JAJsi 00y4alOmMUXcH M0 0CBOEHUIO
AUCHUNTHHBI

Paznea 1: nudpepenunanbHoe ucuncienne PyHKUMil 0JHON NepeMeHHOM

[Tpu u3yuyenun quddepeHnnanbHOro HcHUCcaeHus GYHKIUN OHOM nepeMeHHOol o0paTuTe
BHUMaHUE Ha MOHATHE Ipesiena GyHKIUY B TOUKE U METObI ero Beluucienus. [Ipenen — onHo u3
OCHOBHBIX NMOHATUN MaTeMaTH4eCKOro aHaiau3a. [Ipu BbUMCIEHHH MpeaenoB (QyHKIUH HaJo,

MPEXJI€ BCETO, BBIACHUTH XapaKTep HEOMPEIEIEHHOCTH OBJIAJIETh TEXHUKOM peleHus 3a/1a4 Ha
BBIYHMCIICHHE MPEJIEIOB, HAJI0 3HATH JIBA 3aMEeYaTeIbHBIX Mpeiesa, TA0IHIy SKBUBAJICHTHBIX
0EeCKOHEYHO MallbIX, MpaBujio JlonuTans, pa3Tu4HbIe TPUEMbIPACKPHITHS HEOMPEIETICHHOCTEH B
3aBUCUMOCTH OT BHIa (PYHKIIUU U PEIIUTH JOCTATOYHO OOJIb- II0€ KOJIUYECTBO 3a]1a4.

[Ipyn u3ydyeHun TeM, MOCBSIIEHHBIX MPOU3BOIHON W auddepeHuany GyHKIAA, HATO

OCMBICJIMTh UX T€OMETPUUYECKHI CMBICII, TOHUMATh Pa3Inuue MEXy HUMU (TudQepeHman - 3To
TrJIaBHas JIMHEWHas 4acTh npupameHus GyHkuun). TBepro 3HaTh (Kak TabIUIly YMHOXKEHUS) Gop-
MyJbl auddepeHInpoBaHUsl OCHOBHBIX 3J€MEHTapHBIX (DYHKIMHA U npaBuia nuddepeHupona-
Hus (Bce, KOHEUYHO, HO 0COOCHHO TpaBuio AuddepeHmpoBanus cioxHor GyHkmm).O0paTuTe
BHUMaHHE TakXe Ha 0COOCHHOCTU auddepeHnrpoBanus GyHKINHN, 3aJaHHBIXB HEABHOU (opme,
napaMeTpruuecky, Ha IpueM Jiorapupmudeckoro nuddepeHpoBaHusl.

Crenyer 4eTKO 3HaTh U YMETh IPUMEHATH aJlTOPUTM HCCiaeloBaHUs (YHKIMNA U IOCTpoe-
HUs TpauKOB: OINpeielieHHe TOUEK pa3phiBa (M UX KiIaccu(UKAIHIO), aCUMITOT rpaduka (BepTH-
KaJIbHOM, HAKJIOHHOW, TOPU30HTAJILHOM ), HEOOXOAUMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKIUH, CYIIECTBOBAHUS JIOKAJILHOTO 3KCTPEMYMa, MPOMEXKYTKOB BBITYKJIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUEK neperuoa.

Pa3nen 2: nuddepennuaibHoe ncuncjieHue QyHKIMA HECKOJIbKUX MepeMeHHbIX
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[Tpu u3y4yeHnu 1aHHOTO pa3zena o0paTuTe BHUMAaHUE HA TO, YTO (DYHKIIUSA IBYX IT€PEMEH-
HBIX UMEET HAITISAHBIA T€OMETPUYECKUI CMBICII — 3TO IIOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

Ha,I[O OCMBICJIUTD IOHATHA YaCTHBIX ITPOU3BOJHBIX W ITIOJIHOI'O z[I/ch(bepeHuHana M 0CO0€H-
HOCTBb HUX BBIYHMCJICHHUA, OBJIAACTH TEXHUKOM BBIYMCIICHHS IMPOU3BOJHBIX OT CIIOJKHOH (bYHKI_II/II/I

HECKOJIbKUX TepeMeHHbIX. ClieyeT oOpaTUTh BHUMaHUE Ha TO, YTO s PyHKIMu Z = Z(X, y)
0%z 0%z
CMEIIaHHbIE YaCTHBIE TPOM3BOIHBIE BTOPOTO MOPSAKA PaBHBI MEXK/TY COOOH: =—— (teo-

OXoy  OyoX

pema llIBapuia), To ecTh OpsAAOK MU HepeHITMPOBAHUS HE UMEET 3HAUYCHUS.

Jlnist yHKIIMM HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHHUS (PYHKIIUU B IPOU3BOIBHOM
HAIpaBJICHUU XapaKTepU3yeTcs MPOU3BOTHOM O HANPABJICHUIO, @ HANOOJIBIAS CKOPOCTh U3Me-
HeHMst QyHKIMK OyeT B HAPABJICHUU BEKTOPA IPaIUEHTA.

Cnenyer oOpaTuTh B 3TOH TeMe BHUMaHHE Ha HEOOXOAMMOE U JOCTaTOYHOE YCIOBUS Cy-
[IECTBOBAHUS IKCTpEMyMa (PYHKIIMU HECKOJIBKHUX TIEPEMEHHBIX.

Pa3jnen 3. uHTerpajibHOe HCUHCIEHHE

B unTETpanbHOM MCUMCIEHUM pelIaeTcs 3ajaya, oOpaTHOM TOW, KOTOpasi paccMaTpuBa-
nack B TuQPepeHIaTbHOM HCUUCIICHIH: He00X01MMO HalTu uts nanHoit gyrkuun T (X) Takyro

(GyHKLHIO, TPOU3BOJIHASL OT KOTOPOH ObuIa Obl paBHA 3a1laHHON. IHTerpupoBanue GyHKIMA — 10-
CTaTOYHO CJIOXKHBIN pa3es MaTEMaTHKH, OBJIAIETh KOTOPBIM MOKHO TOJIBKO, €CJIA CTYACHT «BO3b-
MET» JOCTATOYHO OOJIBIIOE KOJMYECTBO MHTETPAIIOB PA3HOTO TUIIA.

Hano tBepao 3HaTh TaOnMIly MHTEIPaJIOB OT OCHOBHBIX 3JI€MEHTapHBIX (YHKLUH, OCHOB-
HBIE METO/IbI MHTETPUPOBaHMS (3aMEHa IIEPEeMEHHOM, TTOABEICHHE 0] 3HaK nuddepennunana, nH-
TErpupOBaHUE 110 YACTSIM, IPHEMbI BBIYMCICHHUS UHTEIPaloB OT PallMOHAIBHBIX IpOOEH, OT pas-
HOTO TUTIA TPUTOHOMETPUUECKUX (PYHKITUH).

Hazno ocMmbIcanTh €IMHCTBO MOAX0AA K IOCTPOEHUIO ONPEEIICHHBIX, KPaTHBIX, KPUBOJIM -
HEWHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — ITOCTPOCHUE HEKOTOPOM MHTErpajJbHON CyMMBI M IIpe-
JIEJIBHBIN NTEPEXO.

3HaTh T€OMETPUUYECKHI CMBICT U OCHOBHYIO ()OpMYJTy BBIUMCIIEHUS ONPEIEICHHBIX HHTE-
rpaioB — (opmyny HetoTona — JIeiiOHuIa, reoMeTpuueckie U pU3nyecKue NpuiokKeHHs onpee-
JICHHBIX U KPaTHBIX MHTErpajioB, YMETh HaXOJIUTh IUIOLIA/b IUIOCKOW (PUTYpBI, JUTMHY KPUBOA,
00BEM U IJIOLIA/1b IOBEPXHOCTH TEJ BpPAICHHUSL.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

®oH/1 OIICHOYHBIX CPENICTB MpejcTaBieH B [Ipunoxkenuu 2 k paboyei mporpaMme U BKJIFOYAET
pas3uens:

7.1.MeTo1bl KOHTPOJISI ¥ OIEHUBAHUS PE3yJIbTaTOB O0YUCHHUSI.
7.2.11Ikana u KpUTEpUU OLIEHUBAHUS PE3YIHTATOB OOYUCHHUSI.

7.3.0O11eHOYHBIC CPEJICTBA.
7.3.1. Texyuuit KOHTPOITb.
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7.4. TIpoMexxyTOoUHast aTTECTaITUS.

Ilpunooscenue 1

TemaTHyeckuil IVIaH AUCHMILVIMHBI «MaTeMaTHYeCKH aHAJIU3» 10 HANIPABJICHHUIO NOATOTOBKHU
09.03.02 «udopManmoHHbIe CUCTEMBI H TEXHOJIOT U
IIpopuas «IIporpammHoe obecnievyeHne HTPOBOIl KOMIILIOTEPHON HHAYCTPUID
(0akanaBp) @opMa 00y4yeHUs - OYHAS

I'ox natopa 2023/2024
Buabl yueOHoii padorsl,
Buasbl camocrosiTe/IbHOM pa- ®opmbI
BKJIIOYAsl CAMOCTOSAITEJIbHYI0 GOTRI
< padoTy cTy1eHTOB arrecras
=" ’
Ne 3] g £ CTy/eHTOB nuu
o Pa3nen g % § U TPYA0EMKOCTH B Yyacax
v
= L
Q Q Pe-
J | I/C | JIao | CPC | KCP | K.P. | KIL. | PTP | ¢e- | K/p | I 3
par
Bropoii cemecTp
Paznea 1. Iludgdepenuunanbroe uc-
ynciaeHue GyHKUM 0XHOM nepeMeH-
HOM. YncrnoBas nocienoBaTeabHOCTb.
[Ipenen ynciaoBO# MOCIEAOBATEILHOCTH
11|, o 2 1 2 2 4 +
ero coiictsa. [IpaBuia npenenbHOro
nepexona. Oyukmus. [penen dyHkumm.
Teopemsl 0 mpenenax GyHKIUH.
Breuyiaua 3agaumii PI'P Ne 1 no mate-
MATHYECCKOMY AHAJIN3Y.
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1.2

IlepBbIif 1 BTOPOIl 3amMedaTesIbHbIE TIpe-
nenbl. beckonedHo manblie 1 0eCKOHEYHO
0oJbIIME BEIMYMHBI. DKBUBAJICHTHBIE
0OECKOHEYHO Malible BEeIHYUHBI. PacKkpsbl-
THE HEOIIPEIETIEHHOCTEN pa3HOro TUIIA.

1.3

HenpepsiBHOCTD (DYHKIHMI B TOYKE M Ha
npomexyTke. OTHOCTOPOHHUE MTPEEbI.
Touku pa3peiBa GyHKIIUY, UX KiIaccudu-
Kallus.

1.4

[TpousBonnas ¢ynkuuu. ['eomerpuue-
CKMI M MEXAaHUYECKUI CMBICIT IPOU3BO/I-
Hoii. IlpaBuna muddepenunpoBanus u
(GopMyIbl BBIYHMCICHUS TPOU3BOIHBIX.
Tabnuua mpou3BOJHBIX OCHOBHBIX JIIe-
MeHTapHbIX (yHKIUH. Texnuka nudde-
PEHLPOBaHUS

1.5

Huddepenunan. [Iponsoansie u nud-
(dbepeHnraIpl BBICIIAX TOPSAAKOB. [pu-
OJIMKEHHBIE BBIYUCIICHUS C TIOMOIIBIO
nudepeHnmanos.

1.6

[TpaBuno Jlonutansa. @opmyia Tewnopa.
Paznosxkennss OCHOBHBIX SJICMCHTApPHBIX
¢byuknuii mo dopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBLIYMCICHUS C IIOMOIIIBIO
dbopmynsr Tetmopa.

1.7

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

15



JOKAJILHOTO 3KcTpemyma. Mccnemosa-
HUE BBIMYKJIOCTH Tpaduka ¢GyHKIHH.
Touku neperuoa.

1.8

OO0m1as cxeMa uccienoBanus PyHKITUU U
noctpoeHuss ee rpaduka. CBoiicTBa
(GyHKIMA, HENPEpBIBHBIX Ha OTPE3Ke.
HanbGonrliee 1 HauMeHblllee 3HAUCHUS
(GYHKIIMH Ha OTPE3KeE.
CamocrositesbHast padora Nel Ha ce-
MuHape mo (GyHKIUSIM OJIHOH mepe-
MEHHOM

1.9

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

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

1.10

[TpousBoaHBIE CIOXKHOW (YHKIIMH He-
CKOJIbKMX TIepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U NU]PepeHnanbl BbICIINX
nopsinkoB. Teopema IlBapua. IIpous-
BO/JIHAsI 0 HAMPABJIEHUIO. ['paueHT.

10

1.11

DkcTpeMyM (QYHKIIMH HECKOJIBKUX TIepe-
MCHHBIX. HeO6XO)II/IMI)Ie U 10CTaTOYHBIC
YCIIOBHS SKCTpEMYyMa.
CamocrositesibHasi padora Ne2 Ha ce-
MHHape MO0 (YHKIUSM HECKOJbKHX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpasibHoe HCUHMCTIEHHE

12

16



[TepBoobOpazHas. HeonpeneneHuslii uH-
Terpajl U ero cpoiicrta. Tabnuia wHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byakumii. MeToa HEMmoCpPeACTBEHHOTO
WHTETPUPOBAHUS.

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

1.13

HuTerpupoBanue ¢ MOMOUIbIO 3aMEHbI
MEPEMEHHOM, TMOJBEIECHUEM IO/ 3HaK
muddepennmrana. Meroa HHTErpUpOBa-
HUS TI0 YacTsIM

13

1.14

WHTerpupoBaHne palMoHaIbHBIX JIpO-
0eil MHTErpupPOBaHUE HEKOTOPBIX BUI0OB
UpPpaLMOHATIBHBIX U TPUTOHOMETpUYE-
CKUX (YHKIIMH.

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 ONpPENEIIEHHOTO  HMHTe-
rpajga B T€OMETPUU U MEXAHUKE (BBIUNC-
JeHue IUlomaied IJIOCKUX  Quryp,
JUIMHBI KPUBOH, 00bEMOB, MjIomIa e mo-
BEPXHOCTH).

16

1.17

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

17

1.18

3ajaun, NpUBOASAIIME K KPAaTHBIM HHTE-
rpajaM. JIBOWHOM W TpPOMHOM HHTE-
rpajibl, UX CBOMCTBA. Bhluncnenue qBoii-

18

17



HBIX WHTCTPAJIOB CBCIACHHUCM K IMOBTOP-
HeIM. ['eomeTpuyeckue M Quandeckue
MMPUITOKCHUA KPATHBIX UHTCIPAJIOB
KonTpoabHoe TecTUpOBaHMe

®opma aTTecTanumn

19-21

Bcero 4acoB mo JUCHUILIMHE

36

36

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCHUILIMHE

«MareMaTHYECKUH aHAJIN3)

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

[Tpoduns: «IIporpaMmMHoOe ob0ecrieueHre HTPOBOH KOMIIBIOTEPHOM HHIYCTPUM.
®opma 00yueHHs — OUHas.

Kadenpa: «Maremarukay

7.1. MeToabl KOHTPOJISI U OLEHNBAHUSA Pe3yJIbTATOB 00y4YeHHUs

JJ1 KOHTPOJISL yCIIEBAEMOCTH M KaueCTBA OCBOCHMSI TUCLUIUIMHBI HACTOSIEN pOorpaMMont
IPEyCMOTPEHBI CIEAYIONINE BUbl KOHTPOJIS:
- KOHTPOJIb TEKYIEH YCTIEBAEMOCTH (TEKYIIU KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (IK3aMeH).

7.2. Ikaja v KpUTEpPUHU OLEHMBAHUS Pe3yIbTATOB 00y4YeHUs
®dopMa NpoOMeKYTOYHOIi aATTeCTAIIMH: IK3aMeH

HpOMe)KYTO‘IHaH aTTeCTaluid o6yqa}oumxc;1 B (bopMe 9K3aMCHa NPOBOJUTCA IO PE3yJIibTaTaM
BBIINIOJIHCHHUA BCEX BUA0OB yqe6H0171 p360TH, npeaAyCMOTPCHHBIX y‘IC6HLIM IIJIaHOM IIO0 ,Z[aHHOﬁ AUCOu-
IJIMHE, IPpU 3TOM YYUTBIBAKOTCA PE3YJIbTAThl TCKYLICTO KOHTPOJIA YCIIEBACMOCTHU B TCUCHUC CC-
MECTpa. OHCHKa CTCIICHU AOCTUXKCHU O6y‘laI-OH_[I/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘IeHI/I$I 10
AUCHUIIIIMHE ITPOBOAUTCA IMPETIOAABATCIIEM, BEAYIIUM 3aHATHA 110 JUCHUIITIMHE METOJA0OM JKCIICPT-
HO# oneHkH. Ilo urtoram HpOMC)KyTO‘IHOfI aTTeCTallvuy 110 JUCHUIIIMHE BBICTABIACTCA OLICHKA «OT-
JIMYHO», «X0pOIIO», «KYHOBJIICTBOPHUTCIBHO» UJIN «HCYAOBJIICTBOPHUTCIIBHO.

Ixana oueHNBaHuA Onucanue

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBUSI NMOATOTOBKHU CTY-
JAEHTAa K IPOMEKYTOYHOM AaTTeCTAllMM, IIPEIyCMOTPEHHBIE
IporpaMMoi JucuuIuIHbl. CTyIeHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB [T0KA3aTENSIM, IPUBEACHHBIM B
OTnuuHO TabJIMIIaxX, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUIMH,
HaBbIKaMH, MPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0KHO-
ctu. Ilpu sTOoM MoOryr OBITH AONYLIEHBl HE3HAYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPYAHEHUs IPHU IEepPeHOCe 3HAHUU U
YMEHHI Ha HOBbIE, HECTaHJapPTHBIE 3a/1a4H.
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Xopomo

BoinonHensl Bce 00si3aTesibHbIE YCJOBUSI NMOATOTOBKHU CTY-
AeHTa K IPOMEKYTOUYHOH AaTTecTalluM, MPEIyCMOTPEHHbIE
nporpaMMoil tucuuiuiibl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, YMEHUI1, HABBIKOB MTOKA3aTENsIM, IPUBEACHHBIM B
TabIuIax, onepupyeT NpUOOPETEHHbIMUA 3HAHUSIMU, YMEHUSIMH,
HaBbIKaMu. B To e BpeMs Ipu OTBETE AOMYCKAeT HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJ]aud pellaeT ¢ HeJoYeTaMH, HE BIIHSIO-
IIMMH Ha OOLINI X0/ peLIeHHs.

Y 10BIETBOPUTETILHO

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NOATOTOBKH CTY-
AEHTAa K IPOMEKYTOYHOH AaTTeCTalMM, IPEIYCMOTPEHHbIE
IporpaMMoi JucuuIuIMHbl. CTYAEHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB [TOKA3aTENsIM, IPUBEACHHBIM B
TabJIMIaX, ONEPUPYET NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBbIkaMu. Ho moka3biBaeT HerilyOokue 3HaHUS, IIPU OTBETE HE
JIOIIyCKaeT IpyObIX OUIMOOK WM IIPOTUBOPEUMi, OJJHAKO B (op-
MYJIMPOBAHUU OTBETa OTCYTCTBYET JIOJIKHAsS CBSI3b MEXIY aHa-
JIU30M, apryMEHTalueil U BBIBOJAAMHU, B PELIEHUU 3a/1a4 MOTYT
coJiepKaThCsl rpyOble ommOKu. 11 moaydeHus paBUIIbHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOLIME BOIPOCHI.

HeynosnersopurensHo

He BpimonHeHbl o0si3aTe/ibHBbIE YCJOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEXKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHbIE
nporpammont nucuuiuinHel, MJIM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIAX, OIYCKAIOTCS 3HAYUTEIbHbBIE OIIUOKH, POSIBIIACTCS
OTCYTCTBHE 3HAHUN, YMEHUH, HABBIKOB II0 PAAY IOKa3aTesei,
CTYJEHT HUCIBITHIBAECT 3HAYUTEIbHBIE 3aTPYyIAHEHUS IIPU OIEpU-
pPOBaHUU 3HAHUAMU U YMEHUSAMH.

7.3. OueHoYHBIE CpecTBA

HanmenoBanue [Ipencrasienue one-
No Kparkas xapakTepucTika O1leHOYHOTO
OLIEHOYHOTO CpeI- HOYHOTO CPEACTBA B
n/n CpeacTBa
CTBa dOC
1 Kontponpnas (ca- CpenctBo npoBepkyu yMeHHi nmpumeHsATh | KoHTposbHBIE 3a11a-

MOCTOSITEJIbHAs)
pabora

(KP)

MOJTyYCHHBIC 3HAHUS JIJISl PEIICHUs 3a/1au
OIPENICIICHHOTO THUIIA MO0 TeMe WM pas-
Jeny

HHUA
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2 | PacuerHo-Tpadu-
yeckas padora

(PTP)

CpencTBo NMpOBEPKH YMEHUN IPUMEHATH
MOJIydeHHBIE 3HAHUS T10 3apaHee orpese-
JICHHOM METOJMKE Ui pPEUIeHUs 3a7ad
WIA 33JaHAi 0 MOAYJIIO WM JTUCIH-
IUIMHE B LIEJIOM.

Kommnexkr 3amanuii
TUTSL BBITTOJTHEHUS pac-
4eTHO-TpadUIeCcKOit
paboThI

YcTHbIM onpoc co-

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

Bomnpocsl o

CKHUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIE C M3yY4AEMOH JMCIMILIMHOM, U pac- | TeMaMm/pasjienam Juc-
(YO) CYHMTAHHOE Ha BBIACHEHHE 00beMa 3HAHHUI LIUIIIAHBI
00yJaroIIerocs 1mo OnpeeICHHOMY pa3-
JeIy, TeMe, Mpo0JIeMe U T.11.
Cucrema CTaHIapTU3HPOBAHHBIX 3aaHUH,
4 Tect [TO3BOJISIOIIIAs aBTOMATHU3HPO- Bapuant Tecta
(T) BaTh MPOIEAYPY U3MEPEHUS YPOBHsI 3Ha-
HUN 1 YMEHHUI 00y4aromerocs.
5 | Dk3ameHanuonubie | CpeCTBO NPOBEPKH 3HAHUH, YMCEHHH, | 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

OHCHO“IHHG CpeAcTBa TCKYLICT'O KOHTPOJIA YCIICBACMOCTH BKIIIOYAOT KOHTPOJIbHBIC BOITPOCHI
" 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 N )

lim

N (1+n)2—(2—n)2' o Hnt+54n
(2n? + 3 n2 o
lim| ) ) Iimn(m—n), (n-10\""
o 202 41 - lim | |
\ ) noe n+l )
2 2
lim 2X +11x+15. lim 4x .
x—>-3 X+3 x>0 sin- 3
lim vt g5+t lim sin 3x lim (1—3X)ctg7x
oo 3n+2 " 5n x—0 1_ ex2 x—>+0

0, x<-m

2. MccnenoBath Ha HEMIPEPBIBHOCTD M BBIIIOJIHUTD YEPTEK: Y = J sinx, —m <x<0

LTc, x>0

3. Haiitn mpousBoanyto GpyHKINH:

2(3% +4x - x - 2) y = Inarcsin \/1:9”

y= 15T+ X
[ _3+1

y:arcth_ ‘ 3t

2 ;
| . (t3 \
y=sin _t
3 )
COoS 6X 1 .
__ Yoo =arctg? ———+sinIn 2x
y 3sin(12x+1) y d 1— 2x2
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y:arctg3ln—‘v& y:(\/x_)

X+2

—

X B

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

4. CocTaBUTh ypaBHEHHS KacaTeIbHOW W HOPMajW K JAaHHOW KPHUBOW B TOYKE C aOCIUCCOH X, :

y=x2+8/x—32, x,=4.

_ 2
5. [IpOBECTH MOJIHOE HCCIIE0BAHIE H IOCTPOUTS rpaduk | (x)=x"+ —
X
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DYHKIUHN HECKOJIbKHX NePeMEeHHBIX
1. HaiiTi yacTHbIC IPOU3BOAHBIC BTOPOTO TOPSIKA, yOSIUThCS, 4TO Z' =

Xy z

2
2. Haiitu rpaguent pynkiuun z = f (X,y) BTOouke My (X, Y,): 2= Y

=

3. UccnenoBaTh Ha 9KCTpeMyM GYHKIMIO Z = X° — X+ Y2 + 2V,

HNuTerpupoBanme
Boruucanths HeonpeaeJieHHbIe HHTErPaJibl

dx
[ x-27%dx, I(x+1)exdx, [xcos3xdx, [e*cosxdx,

jZ(X-i—\/;’

X+1
dx dx 8 dx X+1 S

| [ (x=6)(x+2) , | _dx, |

X2 —6x+18°

Bouruucants OIpeacJCHHbIC HHTEI'PAJbI
3

n.6 1 dx 1 ¢ dx

3sin? xcos xdx, _ X —1)e*dx , SE—
g g\/1+3x !)( ) {x\/7+lnx

6 dx 2 1+ x? 4 dx 1% 42X

{1+~/3x—2' fﬁ,cetg*dx' f{gﬁ%z_

) 1 0
I 2\/_ 7.6 L odx
g—dx, i 4—x2dx, issm2 x cos xdx , !ﬁ
' “ dx
J;(x—l)exdx, !m
Heco0cTBeHHbIE HHTETPaJIbI

1. YKaxche, KaKOW M3 HECOOCTBEHHBIX MHTET PAJIOB SABJIACTCA CXOAAIIUMCA

dex, ojcx—?’dx, T\/aédx

2. BBIYMCIIMTE MHTErPall, yCTAHOBUTEH €r0 CXOAUMOCTD MIIH PACXOIUMOCTh

2 ?
X°+6x+5 X2 +3 cos? X

2 2
Ciz=X T3y

yx Xy
Mo (4,6) .

ind x

dx,

dx

L

1+ x?
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o0

3. BoIurcinuTh HHTETpall, yCTAHOBHUTH €r0 CXOIMMOCTh HWITH pacXxoauMocTh | In xdx
1
. dx
4. BbIYMCIIUTh HECOOCTBEHHBIN HHTETpal TT, YCTQHOBUTB €0 CXOAUMOCTb WIIN
0 X

pPacxoaumMocCThb.
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1
dx
5. BBILII/ICJ'II/ITI) HGCO6CTB6HHBII>'I I/IHTeraJI —2, YCTaHOBI/ITB €ro CXxoanuMoCThb UJInu
-1
paCXO,I[I/IMOCTL.
® dx

6. BerancinuTs uHTET paJl, YCTAHOBUTH €TO0 CXOAUMOCTD WJIM PACXOAUMOCTD I

1+ x?

—00

0

7. BbluncauTh UHTErpaj, yCTAHOBUTH €T0 CXOJMMOCTD MJIM PACXOIUMOCTh J In xdx

1d
X
8. Berunciuth HeCOOCTBEHHBIN HHTETpall I —5» YCTAHOBHUTE €ro0 CXOAMMOCTb HIIH
1X

pacxoauMOCTb.
Kparnble nunTerpaJbl

1. VI3MeHuTh NOpSA0K UHTETPUPOBAHUS B IBOWHOM UHTErpae

1 2-y

2 6-x
almjfmww, b. [dy [ (x, y)x.
X 0 N

2. Berauciutsb JD[(IO —x? — y?)dxdy, D={(x,y)|1<x<2, 0<y<2}

3. Beruucnurs

H (12x2 y2 +16x%y° )dxdy;
D

D: x=1,y=x y=—-Jx
4. BRIYUCIUTD

[[(x? + y)dxdy, D —MHOXeCTBO TOYEK IIOCKOCTH, OTPAHUYEHHOE THHUAMU
(D)

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

5. Haittu nnowmaas Gurypsl, orpaHuueHHON JaHHBIMU JIMHUSAMU
y=3|x, y=4e", y=3, y=4

6. Haiftu mmomans GUTYpsI, OTpaHUYEHHOM THHUAME Y = X2, Yy = —X+ 2

8. Haiitu 06beM Tena, momydeHHoro BpaiieHueM Bokpyr ocu OY ¢urypsl, orpaHH4eHHONW JITMHU-
s y=x3, y=1, x=0.

9. Haiitu 06beM Tena, MoIy4eHHOro BpalieHneM BOKpyr oc OX Gurypsl, orpaHUueHHON JTUHH-
avm Yy =X, y?=X.



KonTpoJsbHbIe padoTsl (IpuMephI)
BapuaHT

1. NoctpouTb rpadmk: Yy = 3C0S 2X

27



2. HaliTu npegens!:
(5-n)" +(5+n)° 1- cos 2x X3 —x2 —x—2

1) lim . 2) lim—— 3) lim——
"2 (5-n)2—(5+n) 0 @2 _1 2 X° = 2X5 +X—2

1
4) limvx* —x-1 5) lim| 1+ X cos 2x '} 6) Iim(x— x2—x+1)

—X, X<0

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

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

3, Xx>2
BapuaHTt
1. Haittn npoussogHyto Y, :
a) y:arctg?’lnﬁ& 6) y:(J;)
X+2
X3
B) sin(Xx—2y)+__=7x r) x=e"tcost, y=e'cost
y
(1 1)
2. Havitu lim| ——
x| x - arctgx
2 1

3. MpoBecTu nosHoe UccnegoBaHme u nocTpouTs rpaduk f (X)=x +—.
X

Bapmuanr.

ou

Nel. BeraucnuTh Mpou3BOHYIO 110 HANPABICHUIO —— i HATH MOJIY/b BEKTOPA TPaMEHTa s

0S
X

byukun U = 2xy + \/y + 2% B TouKe A(6;9;1) B HaIIpaBJIEHUH, COCTABJIAIOIIEM C OCSIMHU KOOP-

3 6 T
qunar yrmer COSQ = —, cosp=_, y<_.
7 7 2

28



Ne2. Vccnenosats Ha skctpemym dynkumo Z = Xy(1—4x2 —4y) -5.

Ne3. z=In(y-x%), Xx= sint, y=cost. Haiiru d_z

dt

Bapuant

Bboryucaumoe:
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2

16 dX
1. . 2. [(2x+1) Inxdx .
s J(ax+)

32 -4 sin? 3x % —1
3. [ dx [ i s
X + 4x 4. 7 Cos” 3X fﬂ—ﬂ-xzxé
1. Brraucianute HUHTETpAaJIbl:
+00 +0 dX
2
_[ xe™ dx .

1 e X-4/InX

dx.

M306pa3MTb obnactb MHTErpnpoBaHnAa U USMEHUTb NOPAAOK MHTETPUPOBaHNA B MOBTOPHOM UHTErpane

0 Jma
_j4 dx ‘[ f (x; y)dy.

BolumcaunTe nnowasb ¢urypbl, OrpaHUYEHHOM NUHUAMM

y=2-Xx2,y=x
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.

3apaum

_arcctg¥/x dy—?
X

luactbl. y=sininx, y',y'-? 2.y

4. Haiitn nponsBogHyto Y, :

— arctg7x
a) yZS’Sin4X—3 6) y =X
X

3. y:3X2 +XeX,XO=2,ﬂx:Oala ry_(7

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

X

5. Uccneposathb Ha akcTpemym | (X) = (X —3)2 (X —5) .

2%

€
6. HalT1 MHTEpBasIbl MOHOTOHHOCTH Y = — .
X
7. Haiitn Hanbonbliee, HauMeHbLLee 3HaYeHne GyHKLMK f (X) = —16X na otpeske [_5;1] :

_ 2 _
8. MocTponTb KacaTeNbHYI0 K rpaduky GyHKLMM f (X) =3arccosx” sTouke X =_.

1
2

30



2 yactb 9. Haiitn npegensl:
(3+ n)2 —(2+n)2

1 lim 5
"= (2+n)2—(1-n)

tg2x

2)lim

x—0 er

-1

X2 +2x-3

3) lim

-3 x° +5%% +6X

tg5Sx

4) lim——
wE 1g3X
2
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3 yacTtb
0, X<-m

10. Wccneposatb Ha HENPEPLIBHOCTb U BbIMOJHUTDL YepTex: Y = Jsin X, —T <x<0.

{n, x>0
X3
11. MposecTy nonHoe uccnesosaxue u noctpouts rpaduk f (X) =—; T
X —
KonTposbHbie padoThl (IpUMeEpPHI)
BapuaHTt
1. NoctpouTb rpadmk: Yy = 3C0S 2X
2. Haiitn npegensl:
2 2
(5-n)" +(5+n) 1—cos 2x X3 —x2 —x—2
1) lIm 2)lim———— 3) lim
1
4) limvVx —x-1 5) lim|( 1+ x cos 2x ¢ 6) Iim(x— X’ —x+1)
=2 In(x-1) x>0\ 1+ xcosx ) x>0
—X, X<0

2
3. WccnenoBaTh Ha HEMPEPbIBHOCTb M BbINOAHWTL YepTex: Y =4 X, 0< X< 2

3, Xx>2
BapuaHT
1. Haiitn npoussoaHyto Y, :
a) y=arctg3ln4"& 6) y:(\/x_)
X+ 2
3
B) sin(Xx—2y)+ __=7x r) x=e"tcost, y=e'cost
y
(1 1 )
2. Havmm lim| ——
| X arctgx
2 1
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3. NMpoBecTu nonHoe nccaeaoBaHne u nocTpouts rpaduk | (X)=:X **Yf-

Bapmuanr.
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ou

Nel. BeraucianTh IpOM3BOIHYIO 110 HAMIPABICHUIO —— ¥ HAlTU MOAYJIb BEKTOPA IPAIUEHTA IS

0S
X

dynkmun U = 2XY + \/V +2® Brouxe A(6;9;1) B HanpaBneHNH, COCTABIAIOWIEM C OCIMH KOOD-

3 6 T
nunar yrasr COSQL :7 cosf3 :7 Y <_.

Ne2. VcenenoBats Ha sxctpemyM Gyuxumo Z = Xy(1—4x2 —4y) -5,
4 dz

N3.z=In(y—x ), Xx=4/sint, Y=COSt. Haiiru e

Bapuant

Bobiyucnume:

2 dx 2
1. .
_9[\/;_2. 2.'|;(2x+1) In xdx .
32 -4 sin® 3x 2% -1
—_dx. dx.
3 Jx24-4xdx' 4.Jcosz3x X S'J X

fﬂ—ﬂ(zxé

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

0 VB
_L dx l f (x; y)dy.

BbluMcanUTb naowaab ¢urypbl, OrpaHWYEHHOW IMHUAMM

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

3aAaqM lyactb 1. y:s|n|n —’)
X, yl’ yl
34



3
2_ y: y dy_? 3 y:% :2, 0 HX:O,l, ry—’)

4. HaiATv npon3BoaHyto Y, :

.4 X=3 arctg7x
a)y:5S|nT 6)y=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

e
6. HainTu nHTepBanbl MOHOTOHHOCTN Y = — .
X
3
7. HaTn Hanbonbllee, HAaMMeHbLIee 3HauYeHne GyHKLMM f (X) = — —16X Ha otpeske [—5;1] .

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

2
2 yactb 9. Hantn npegens:
(3+n)" —(2+n)’ tg2x X2 +2X~3 tg5x
1) lim . 2)lim ) lim— 4 lim——
e (2+n)%—(1-n) 0 2% 1 >3 x° +5X2 +6X o tg3x
3 yacTb
0, x<—-rm

10. Wccnenosatb Ha HEMPEpPbIBHOCTb U BbIMOIHWTL YepTesk: Y= SinX, —T <X<0.

[n, x>0
X3

11. MpoBectn nonHoe uccnegosaxme n noctpouts rpaduk f (X) =—; T
X —_

Kpurepun onenkn:

- OIICHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM OH PETYJIAPHO B TCUCHUC CEMECTPA IIPECACTABIIAI
PEIICHHMA 3aaa4, BBIIIOJTHHWII ITOJITHOCTHIO BCC 3aJIaHUA U UX 3alllUTUII, OTBCTUB Ha BOIIPOCHI IMperioaa-
BaTcCJId,

- OLICHKA «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HECPETYIIIPHO B TCUCHUC CEMECTPA NIPCI-
CTaBJIAJI PCHICHUA 3a4da4, BBIIIOJIHUII 3aJaHWA HEC MMOJIHOCTBIO HUIIN BOO6]J_IC HC IPpCACTABJIAI pa6OTLI
Ha IIPOBECPKY, NJOIMMYCKACT CYIICCTBECHHBIC HCTOYHOCTHU B OTBETAX HA BOIIPOCHI ITPEIIOaaBaTCIIA.

Jlnst poBeieHus! TEKYILEro KOHTPOJISI 3HAHUH CTY/IEHTOB B AUCTAaHIIMOHHOM (popMate B pas-
paboTtanHbIX Kadeapoil «MaremaTrka» OHJANH-KypcaXx MUMEIOTCS NMPOMEXKYTOUHbIE (TPOOHBIE) Te-
CTHI.

7.3.1.1. IIpomexyTOouHas aTTecTALNSA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJUTCS 110 OUIeTaM B YCTHOU (hopme.
Bpewmst U1 moAroTOBKM OTBETA HAa BOMPOCHI HE Ooiiee 45 MUH.
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bunet BKIII0YaeT TEOPETUUECKHUI BOITPOC U 3a7a4H.
KoMIuiekThl 3K3aMeHaIMOHHBIX OMIIETOB XpaHsATCs Ha Kadenpe «Maremarukay.
TunoBble BApMAHTHI OWJIETOB NPHJIATAIOTCS.
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14.
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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).
[TpousBoxnas. ['eomeTpudeckuii 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. DkcTpemMyM (QYHKIUH HECKOIBKUX EPEMEHHBIX.

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. Boluncnenue miomaziei ¢ moOMOIIbIO ONPeIeTICHHOT0 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 TUNA. [IOHATHS CXOIMMOCTH U pacXOJAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBEeHHBIE MHTETPANIBI OT PA3PHIBHBIX (YHKIINH.

LCoNoOA~WNE

Tunosbie BapuaHTbI OUJ1ETOB
o qucrmIiuiniae « MareMaTHYecKHH aHaAJIH3»

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUICKOU ®EIEPALIUN
®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. VYKakuTe, KAKON U3 HECOOCTBEHHBIX HHTEIPAJIOB ABJISAETCH CXOIAIMMCS
0 0 o
j Jxdx, j x 30X, j' xS dx.
1 1 1

5. Haiinute 3kcTpeMyMbl ¥ TOUYKH nieperuda Gpynkmun y = (X —1)e™>.

YTBepxkaeHo Ha 3acenannn kadenpsl MareMaTuku « 03» 05 2023 r., mpotokoia Ne 10

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

MWHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA3SOBAHNS POCCUNCKON ®EJIEPALIMU
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHHME BBICILIET'O OBPA3OBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWI TOJUTEX)

dakynbpTeT 0a30BBIX KOMIIETCHIIUH, kadenpa «MaTemaTuka
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DK3aMeHaAlMOHHBII oniaer Ne 1

1. HecoOcTBeHHbIE HHTErpaIbl IEPBOIO U BTOPOro Tuma. IIoHATHS CXOAUMOCTH U pacXOAMMOCTH
HECOOCTBEHHOI'O MHTErpaa.
2t2

il y = .
1+13 1+

2. Haiitu npou3BoHYIO (QYHKIINH, 3a]JaHHOM NapaMEeTPUUECKU X =

3. Mccmenosarh Ha SKCTpeMyM (GYHKIHIO Z = X2 — X+ Y2 + 2y .
7.6

4. BpIUUCINUTD ONPEENIEHHBIN HHTErpal I3Sin2 X COS xdX .
0

5. Haiitu 00bem Tena, Moy4eHHOro BpalieHueM Bokpyr ocu OX ¢urypsl, orpaHU4eHHON JINHU-
amu Yy=X3, y=1, x=0.

YTBepxkaeHo Ha 3acenannu kadenpsl MmaTemMatuku « 03» 05 2023 r., mporokon Ne 10

W.o. 3aB. xadempoit H.B. Bacunbesa / /

Jnist mpoBeieHHst POMEXKYTOUHOTO KOHTPOJISI 3HAHHUM CTY/IEHTOB B TUCTAaHIIMOHHOM (popmare
B pazpaboTaHHBIX Kadenpoil «MaremaTnkay OHJIaH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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