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1. Hean, 3a7aum 1 IJIaHUPYeMble Pe3yJIbTAaThl 00yUeHUs MOAUCIHUIJINHE

K ocHoBHEIM yesim OCBOCHHUA AUCHMIIIIMHBI «MaTeMaTH4YeCKHUil aHaIN3» CJICAYCT OTHCCTHU:

- BOCIIUTAHHE y CTYACHTOB O0IIei MaTeMaTHUECKOW KYJIbTYPHI;
- IpuoOpeTeHNe CTyICHTAMHU ITUPOKOTO KPyra MaTeMaTHYeCKUX 3HaHUH, YMEHUI 1 HaBbI-

- pa3BUTHE CIIOCOOHOCTH CTYIACHTOB K HHIYKTHBHOMY U JEAYKTHBHOMY MBIIUICHUIO HapsIy C
pa3BUTHEM MaTEeMaTHYECKOW MHTYHUIINH;

- YMEHHUE CTyJIEHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3yYeHUs! yUeOHOU U Hay4-
HOM JIMTEpaTyphl, COAEPKALIEH MaTeMaTUYECKHE CBEJICHUS U PE3YJIbTAThI;

- IOATOTOBKY CTYJIEHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaJIM(UKAIIMOHHON XapaKTe-
pHUCTHKOI OakanaBpa M0 HaPaBJICHUIO, B TOM Yuciie popMUpoBaHHE yMEHUI NCTIOIB30BATH OCBO-
€HHbIE MAaTeMaTUYECKUE METOIbI B TPO(eCcCHOHALHO 1eATEeIbHOCTH.

- MOATOTOBKY BBICOKOKBAIU(DHUIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUAX IH(]-
POBOIl TypOYJIEHTHOCTH U BBICOKMX TEXHOJOTHYECKUX PHCKOB COBPEMEHHOW IU(PPOBOW IKOHO-
MHUKH. K 0oCHOBHBIM 361661‘{61]% OCBOCHUA JUCHTUITIIMHBI «MaTtemaTuuecKuii aHaJIu3» CICAy€T OTHCCTH!

- OCBOCHHUE CTYJCHTaMHU OCHOBHBIX MOHSTHIA, METOJ0B, (HOPMUPYIOMKX OOIIYI0 MaTeMa-THYECKYIO
HOATOTOBKY, HEOOXOAMMYIO JUISl YCIIEIIHOTO PEeLIeH s PUKIIaIHbIX 3a/1ay;
- (hopmupoBaHMe Yy CTyZeHTa TpeOyeMoro Habopa KOMIETEHIUI, COOTBETCTBYIOLIUX €r0
HaIPaBJIEHUIO IOJTOTOBKU U 00ECIIEUNBAIOLIMX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue o qucHUIUIHe «MaTeMaTH4YeCKHUi aHaIn3» HapaBlieHo Ha (opMUpOBaHUE y 00y4Ja-
fomuxcs cneayomux kommnereHuud B coorBerctBuu ¢ OI'OC 09.03.02 HMudopmanmonHbie
CHUCTEMBl M TEXHOJOTHH, YTBEP)KIEHHBIN MpHKazoM MwuHHUCTEpCTBA OOpa30BaHHS W HAYKHU
Poccwii- ckoit @enepamuu ot 19.09.2017 Ne 926:

Kox n HamMeHoOBaHNe KOMIIETEeHIIUIA NHaukaTopsbl 10CTHKEHHUS KOMIIe-
TeHLMH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEH MaTema-
OIIK-1. Cnoco6eH npuMeHSTh €CTECTBEHHO-
TUKH, METO/BI U MOJEININ, IPUMEHSEMBIE B pa3-

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

TOJIbl MATEMaTUYECKOTO aHaIM3a U MOJEIH-
NOIIK-1.2. Ymeer npuMeHATh METOIbI JUC-
pOBaHMsI, TEOPETUYECKOTO U IKCIIEPUMEH- .
KpeTHOM MaTeMaTHKH, CUCTEMHOIO aHajlu3a,
TaJIBHOT'O UCCIIE0BaHMS B IPOPECCHOHAIIb-
MaTeMaTHYeCKOro MOJEIUPOBAaHUS JUIsl HC-

cIeI0OBaHUS u pa3paboTku
NpopeCCHOHANBHBIX  3a7a4 W TMPOIECCOB;
MPUMEHITh MaTeMaTUYeCKOe O0eCHedeHne
npu MOJCIIUPOBAHUN  TIPUKIIATHBIX 4|
uHpopmanmonHslx  mporeccoB. HOIIK-1.3.
Bnaneer METOJaMHU COCTaBJIEHUS]
MaTeMaTUYECKUX MOJENEed W peIleHUs 3aaay
JIMHEITHOTO u HEJTMHEHHOTO|
MIpOrpaMMHUPOBAHUSL.

HOM JesITelIbHOCTH

HOIIK-8.1. 3naeT MaTeMaTHUK
OIIK-8. CnocoOeH npUMeHSTh Y
METO/IOJOTHIO ¥ OCHOBHBIE METO/IbI
MaTeMaTH4YeCKHEe MOJEIH, METOIbI U
MaTeMaTHUYeCKOT0 MOJICITUPOBAHMS,

Cpe/cTBa MPOEKTUPOBAHUS
KJIaCCU(UKALIUIO U YCTIOBUS PUMEHEHUS




MH(OPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX
CUCTEM

MOJIETIEN, METOJIbI U CPEACTBA
MIPOCKTHPOBAHMS HH()OPMAIIMOHHBIX H
ABTOMATHU3HPOBAHHBIX CHCTEM,
UHCTPYMEHTAJIbHBIC CPEICTBA
MOJICTTUPOBAHUS U MPOCKTUPOBAHUS
NOIIK-8.2. YMmeeT npoBOAUTH
MOJICTTUPOBAHUE TPOIIECCOB U CHCTEM C
MIPUMEHEHHEM COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEICTB
HOIIK-8.3. lmeeT HaBBIKM MOACIUPOBAHUS
U TPOCKTHPOBAHHS HWH(POPMAIIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

2.

MecTO JUCHMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOTrPaMMbl

JucuuninuHa oTHOCUTCS K o0s3artensHOM yactu Gioka bl: Moayns «MaTtemaTuueckue
JHUCHUILINHED.
Jucuuminza «MaTeMaTu4ecKuil aHaau3» NpernojaacTcss BO 2 ceMecTpe
JuctunnuHa 0a3upyeTcst Ha CIIeAYIONIeH, MPONACHHON JUCITUTUTHE:

- TUHEelHas anreopa.

I[I/ICLII/IHJ'II/IHa «MaTteMaTHIeCKU aHaJInu3) JOrMYeCKH CBsA3aHa C MOCJICAYIOIIUMHA TUCHUIITIMHAMM:

3.

YuciieHHbIC METO/IbI B KOMIIBIOTEPHBIX BBIYMCIICHUSX;
Jluneiinas anrebopa
Teopust BEpOSTHOCTH U MaTeMaTH4ecKasl CTaTUCTUKA;
MaremaTndeckas JIOTHKA U AUCKPETHAsI MaTCMaTHUKa.

Crpykrypa u coaepkaHue JUCHUILIMHBI

OO61as Tpy10eMKOCTh TUCIUIUIMHEI COCTAaBISET 4 3aueTHbIe eANHUIIBI -144 yaca.

3.1. Buasbl yueoHoii paboThl U TPYA0EMKOCTH

. KouaunyectBo
n/n Buja yueOHoii padoThI qACOB Cemectp 2
1 | AyauTopHble 3aHATHSA 72 72
B Tom uucre:
1.1 | Jlexnun 18 18
CeMuHapcKue/mpakTHUECKUE 3aHATHUS 54 54
1.2.
1.3 | JlabopaTopHbie 3aHATHS - -
2 | CamocTrosiTeibHAsI padoTa 72 72
3 | IIpomeskyTouHas aTTecTALMSA
3adet/mud.3auer/7K3amMeH DK3aMeH DK3aMeH
Hroro 144 144

3.2. TemaTu4yecKui MJIaH N3YYCHUSA TUCHUIIINHBI




Pazmemién B npmiioskenun 1 k paboueit mporpamme.

3.3. Conep:kanue pa3aejioB JUCHUIINHBI

BBenenue

[Ipeamer, 3agauu u coaepxanue AUCHUIUTMHBL. OCHOBHBIC 3TAIlbl Pa3BUTHS TUCHUTIIIUHBI.
CtpyKTypa Kypca, ero MecTo 1 poiib B IOJArOTOBKE OakanaBpa, CBS3b C JPYTMMH JUCIUILIMHAMHU.

Pa3nen 1. IluddepenunanbHoe ucuncjieHue PyHKIUH 0OHON nmepeMeHHOI

Tema 1. Hucnoas nocnegoBaTesibHOCTD. [Ipenen uncioBoit nocneaoBaTeIbHOCTA U €ro
coricTBa. @ynkuus. [loctpoenue rpaduxos ¢pynkuuid. [Ipenen pynxmun. OCHOBHBIE TEOPEMBI O
npenenax GyHkuuu. [lepsblil u Bropoii 3ameuaresnbHble npesensl. CpaBHeHHE 0ECKOHEYHO MalbIX
1 0ECKOHEYHO OOJIBIINX BETUYNH. DKBUBAICHTHBIE OECKOHEYHO MaJbIe BETUYNHBIL.

Tema 2. HenpepbIBHOCTh (GYyHKIMI B TOUKE U Ha IPOMEKYTKe, TOUKM pa3pbiBa pyHKIUH,
ux Kiaccupukanus. ACUMOTOTHI rpaduka GyHKINH, UX KiIacCu(UKaLMs.

Tema 3. IIpousBoanas GpyHkuu. ['eomerpudecknii u Gpu3nyecKuii CMBICT TPOU3BOTHOM.
[IpaBuna nuddepenupoBanus U GopMysibl BBIYUCIECHUS MPOU3BOAHBIX. Tabnuia nporu3BOIHBIX
OCHOBHBIX JJIEMEHTApHBIX (PYHKIMI. Brruncienne npou3BOIHBIX (YHKIUH, 3a1aHHBIX pa3iny-
HBIM 00pa3oM.

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

Tema 4. IlpaBwio Jlonuransa. @opmyna Teinopa. PackpeiTie HeonmpeaeneHHOCTEN pa3-
JauyHOro TUmna. PasnojkeHre OCHOBHBIX 3JIeMEHTapHbIX GyHKUuH 1o popmyine Teitnopa. [Ipubau-
YKEHHBIE BBIYMCIICHUS C TOMOIIBIO opmyibl Teiopa.

Tema 5. OcHoBHbIE TeopeMbl AUDPepeHInanbHOr0 UCUUCICHUs. MOHOTOHHOCTh (yHK-
UM, SKCTpeMyMbl Heo0XoauMbIe B 10CTaTOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKQIBHOTO DKCTpE-
myMa. MccnenoBanue BeIykJIocTH rpaduka pynkiun. Touku nepernda rpaduka GyHKINU.

OObmas cxema uccieqoBaHusl QyHKIMU U TocTpoeHus ee rpaduxa. CpoiicTBa QyHKIUH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblIee 3HaueHus! PYHKIIUN Ha OTpE3Ke.

Paznen 2. InddepenunaibHoe ucyucieHue (GyHKUMI HECKOJIBKUX NepeMeHHBIX

Tema 1. ®yHKINMN HECKONBKHUX MEpeMEHHBIX. JIMHUM M MOBEPXHOCTU YpOBHs. YacTHbIE
npousBoanble. [Tomubiit quddepenuman. IIpousBoaHbIe CIOXKHON (PYHKIMU HECKOJIBKUX Iepe-
MeHHBIX. YacTHbIe Tpou3BOIHbIE U AU epeHLnanbl BeIcuX nopsakos. Teopema [lBapa.

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

Pa3nen 3. UHTerpasbHoe HCHUCIEHHE

Tema 1. IlepBooOpa3nas. Teopema cymiecTBOBaHUSI HEONpeAeIeHHOro nHTerpaia. He-
oTpesieNIeHHbI MHTETpall U €ro cBoicTBa. Tabiulla MHTErpajJoB OT OCHOBHBIX 3JIEMEHTApHBIX
¢byHkuuid. MeTo HeMmoCPeICTBEHHOTO MHTETPUPOBAHHS.

MeToabl IHTErPUPOBAHUS C TIOMOIIBIO 3aMEHBI TEPEMEHHOH, MT0JIBEACHNEM O] 3HaK Auddepen-
nuana. MeTox HHTErpupOBaHuUs 110 4aCTSM.

WHuTerpupoBanne paloHaIbHBIX ApoOel, MHTErpUpOBaHHE HEKOTOPHIX BUIOB HPPALMOHATIBHBIX
Y TPUTOHOMETPUYECKUX ()YHKIIHHA.

Tema 2. 3agaun, NpUBOASIINE K MOHATUIO ONPEACIECHHOr0 MHTEerpaina. OnpeaeneHHbIn
MHTErpall, €ro CBOMCTBA. Y CI0BUS MHTETpUpyeMOCTU. MHTErpail ¢ nepeMeHHbIM MIPEEIIOM UHTE-
rpupoBanus. ®opmyna Hetorona — JleliGHuIia. 3aMeHa nepeMeHHOM B ONpeieIEHHOM UHTETpale.

[Tpunoxenus onpeneneHHOro HHTErpaia B TEOMETPUH U MEXaHUKE (BBIYHMCIICHHE TUIOIIA-
1ei TUIOCKUX (pUTyp, IIMHBI KPUBOI, 00BEMOB.
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Tema 3. HecoOcTBeHHBIC HHTETPAJIBI IEPBOTO U BTOPOTO Pojia (M0 OECKOHEYHOMY IpoMe-

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

Tema 4. 3anaun, npuBoAsIIME K KPaTHBIM UHTErpasiaM. J|BOMHON U TPOHHOM MHTErpabl,

HX CBOICTBA. HpaBHna BBIYMCIICHUA HBOI;'IHBIX HUHTCTPAJIOB.

3.4. TemaTuka NpakKTHYECKHX 3aHATHI MO TUCIHUNINHE
«MaTeMaTHYeCKUIN AHAJIU3»

Ne Tema 3ansaTus

n/m

1 Pazgen 1. DiieMeHTHI MATEMATHYECKOI0 AaHAJIM3A.

Yucnosas 1ocie10BaTenbHOCTh. [Ipenen 4ncioBoi Mocie10BaTeaIbHOCTH U €T0 CBOM-
crBa. [IpaBuna npeaensHoro nepexona. @ynkuus. [Ipenen pynkuuu. Teopemsl o npene-
nax ¢pyHkuuu. [IepBblil u BTOpoil 3aMedaresbHble IPeebl.

2 CpaBHeHHe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJIBIINX BEWYHH. DKBUBaJICHTHbIE Oec-
KOHEYHO MaJible BEJINYMHBI.

3 PackppiTre HEOTIpeaeIeHHOCTEH Pa3InIHOTO THUIIA

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

5 [TpousBonnas ¢ynxmuu. [IpaBuna quddepeHnrpoBanus u GOPMYIIbI BEIYUCIECHUS MPO-
n3BOAHBIX. TexHuka nuphepeHIupoBaHus

6 HuddeperunpoBanue oOpaTHbIX GyHKINN, QYHKIUH, 3aJaHHBIX HESIBHO, TapaMeTpuye-
ckH, joraprupmuueckoe auddepeHrpoBaHue

7 Huddepennnan. 'eomerpudeckuit cmpica auddepennnana. [IponsBoansie un quddepen-
L{1aJIbl BBICIIUX OPSAAKOB. [IprOiarkeHHbIe BEIYMCICHHS C TOMOILBIO U (depeHInaloB.

8 [IpaBuno Jlonutana. @opmyna Teitnopa. PackpbiTie HeonpeaeneHHOCTEW Pa3IuyHOro
Tuna. Pa3nojxeHust OCHOBHBIX JIEMEHTApHBIX (QYHKIMIA 0 Gpopmyiie MakiopeHa.

9 [TpubnuxeHHble BEIYUCIEHHS ¢ TOMOLIbI0 popmyisl Teiinopa.

10 | INonHoe uccnenoBanue GpyHKIMI U nocTpoeHue rpadukos. [Ipumepsl

11 | IHonHoe uccnenoBanue GpyHKIU 1 noctpoeHue rpadukos. [Ipumeps! (MpogoKeHE)
CamocrosarenbHas pabota Nel Ha cemuHape 1o GyHKIMAM OJJHON MepeMEHHOM

12 | Pazgen 2. @DyHKIMHU HECKOJIBKHUX NepeMeHHbIX. JIMHUM U TOBEepXHOCTH ypoBHA. HacT-
HbI€ MPOU3BOHBIE U AU depeHInan NepBoro nopsaKa.

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

14 | [IpousBoaHas o HanpasieHuto. [ paguenT.

15 | DkerpemyM GYHKIIMH HECKOJIBKUX TIepeMeHHBIX. Heo0X01uMBbIe 1 TOCTAaTOUHBIE YCIIOBHS
JKCTpEMyMa.

16 | CamocrosiTenbHast pagora Ne 2 Ha ceMuHape M0 PYHKIMAM HECKOJbKUX IMepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajibHoe HCYHCTEHHE
IlepBooOpasnas. HeonpeneneHHbIit HHTErpasl U €ro cCBOWCTBA. MeToJl HEMOCPECTBEH-
HOT'O WHTETPUPOBAHMSL.

18 | UnTerpupoBaHue ¢ HIOMOIIBIO 3aMEHbI IEPEMEHHOM, MOABEICHHEM o] 3HaK U depeH-
ruana. MeTo HHTETPUPOBAHUS 110 YaCTIM

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

20 | MHTerpupoBaHue TPUTOHOMETPUUYECKUX (YHKIINH.

21 | Boruncienue onpeeneHHbIX HHTErpaioB 1o ¢popmyne Heiorona-Jleitonuna. 3amena me-
PEMEHHON M MHTErPUPOBAHNUE 110 YACTSIM B OIIPEICJIEHHOM UHTErpae.
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22

[TpunosxeHus onpeneIeHHOT0 HHTETpajia B TeOMETPUHU U MEXaHUKE (BBIYMCIICHHE TUIOIIA-
Jel TUIOCKuX (pUryp, JUTMHBI KPUBOK).

23 | IlpunoskeHus OInpene’IeHHOro UHTerpaja B TeOMETPUU U MEXaHUKe (BbIYUCIIEHUE 00be-
MOB, TUIOLIAICH MTOBEPXHOCTH).

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

25 | Bajaud, MPUBOJISIIKE K KPaTHBIM MHTErpajiaM. BolunciieHne TBOWHBIX HHTETPAIOB CBe-
JICHHEM K MTOBTOPHBIM. 3a/1ayll Ha U3MEHEHUE MOpSAKa HUHTErPUPOBAHUS B IBOWHOM HMH-
Terpaie

26 | I'eomerpuyeckue U pu3HUECKUE MPUIOKEHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BHIYHCIIE-
HUSL

27 | KoHTposbHOE TeCTUPOBAHUE IO KypCy.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)
KypcoBble npoekThi/3a1aHus 10 TaHHON TUCIHUILIMHE HE PETyCMOTPEHBI

4, Y4eOHO-MeTOAMYEeCKOEe 1 HH(POPMALIMOHHOE 00ecIeYeHue

4.1. HopmartuBHbie 1okyMeHTbI H OCThI

®denepanbHbIi 3ak0H OT 29 nexadps 2012 roma Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoii
Denepaumny (C USMEHEHUSIMH U JONOJIHEHUSIMMU);

®enepalibHbIN rocy1apCTBEHHBIN 00pa30BaTENIbHBIN cTaHAapT BhICLIEro 0Opa3oBaHusl - Oa-
KaJIaBpuart 1o HanpasieHuto noarotrosku 09.03.02 MudopmarimoHHbie CHCTEMBI B
TEXHOJIOTUH, yTBepkaAeHHbIHN [Ipukasom MunuctepcTBa oopasoBanus u Hayku PO ot 19
ceHtsi0psa2017 r. N 926 "O06 yrBepxxaeHuu genepanbHoro... Pegakius ¢ usmeneHusaMu N
1456 ot 26.11.2020

[Tpuka3 MunucrepcrBa oopazoBanus u Hayku P® ot 05 anpens 2017 r. Ne 301 «O6 ytBep-
xaeHuu [lopsika opraHu3anuy U OCyIIECTBIIEHUST 00pa30BaTeNbHOMN J1eATEIbHOCTH 110 00pa-
30BaTeNbHBIM MPOrpaMMaM BBICILIEr0 00pa3oBaHMs — MporpaMmamM OakajiaBpuara, porpam-
MaM CIelHATUTETa, IporpaMMaM MarucTparypsbl;

[Topsimox mpoBeaeHUs FOCY1apCTBEHHONW UTOTOBOM aTTeCTalluy 0 00pa30BaTENIbHBIM MPO-
rpaMMaMm BbICIIEr0 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMam crielualInTeTa
U IIporpaMMaM MarucTpaTyphbl, yTBepKAeHHbIN npukazoM MunoOpHayku Poccun ot 29
nrousg 2015 r. Ne 636;

[TonoxeHne o0 MpaKTUYECKON MOArOTOBKE 00yUaroIInXCsl, yTBEPKACHHOE TPUKa30M MUHU-
CTEepCTBa HAyKM U BbICIIero oOpa3oBanus Poccuiickoit denepannu 1 MuHHCcTEpCTBA MPO-
ceemienus Poccuiickont @eneparuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB U JOKaJIbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOI'O IIOJIUTEXA

O6unactu npodeccuoHaIbHON AeSITeNbHOCTU U chepbl NpodecCHOHATbHON ASSITENFHOCTH, B
KOTOPBIX BBITYCKHHKH, OCBOMBIIINE POrpaMMy OakanaBpHara (Jajiee - BHITYCKHUKHN ), MOTYT
OCYIIECTBIISATH TPO(ECCHOHATIBHYIO €S TEIbHOCTD:

06 Cas13b, HHPOPMAIIMOHHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (B chepe MpOeKTUPOBa-
HUS, pa3pab0TKU, BHEJPEHUS U SKCIUTyaTalliy CPEJICTB BRIYUCIUTEILHOW TEXHUKHU U HHDOP-
MAaIMOHHBIX CUCTEM, YIPABIECHUS UX )KU3HEHHBIM LIUKIIOM)

4.2. OcHoBHas JuTEpaTypa
®uxteHronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHATN3a: YIeOHHK )1 BY30B, 15-€ u3.,
crep. CIIO, Jlanb. 2022. Yacts 1. 444 c.

@uxrtenronsi [.M. OCHOBBI MATEMATHUECKOTO aHAIIN3a: YICOHUK IS BY30B, 14-¢ u3.,
crep. CII06, Jlanw. 2022. Yacts 2. 464 c.




3. Kynpssues JI.J. Kpatkuii kypc Mmaremarnueckoro ananuza. T.1. JluddepennuanpHoe u uH-
TerpajbHOE MUCUYHCICHUS (GYHKUUN OAHOM mepeMeHHOH. Psaapl: YueOHuk [DeKTpoHHBIH pe-
cypc]: yue0. - DnektpoH. aaH. - Mocksa: ®@usmatiurt, 2015. - 444 c. [Pexxum noctymna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlomoJHHUTeJbLHAs JIUTepaTypa

1. TIuckynor H. C. JIluddepennnansnoe U UHTErpAIbHOE UCUUCICHUS IS BTY30B. B 2-X ToO-
Mmax. 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 TEXHUYSCKUX BBICIINX y4eOHbIX 3aBenenuid. Yactu 1-4. M.: MT'T1Y, 2012. 400

9K3.
3. Kparkuii kypc BbICIICH MaTeMaTUKH [DNEKTpOHHBIA pecypc]: y4ded. - DIeKTpoH. JaH. -
MockBa: JamkoB wu K, 2017. - 510 c¢. [Pexum pmocryma: URL:

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

4. byrpos A.C., Huxonbckuit C.M. Briciias maremaruka: yueOHUK 171 By30B B 3-X Tomax. M.:
Hpoda, 2009.

5. HHarterpanpHoe ucuuciaeHne GyHKIMI OHON 1 HECKOJIBKHUX MEePEMEHHBIX. Teopus momus: Me-
TOJIMYECKHE yKa3aHWsS M BapUaAHTHI pacueTHo-rpaduueckux padot // bomynoB M.A., bBopo-
muHa C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematndeckuii anam3. Teopus npenenoB u nuddepeHmaIbHOE UCYUCIICHUE: OCHOBHBIE
MOJIOKEHUS TEOPUU, METOJAMYECKUE yKa3aHUsl U BapHAHTHI pacyeTHO-Tpaduyeckux padbot //
bonynoB M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMWN»,
2009.

4.4. DaekTpoHHBIE 00pa3oBaTebHbIE PeCYPChI

[IpoBenenue 3aHATUN U aTTECTALMA BO3MOYXHO B AMCTAaHLIMOHHOM (popmare ¢ MPUMEHEHHEM CH-
CTeMBbI TUCTaHLMOHHOro 00yueHus yHusepcurera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
benpoit «MaTtemaTnka 3JIEKTPOHHBIX oOpa3oBaTelbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:

DeMEHTBl MATEMaTHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJin3a
WuTerpaabHOE HCUHCITICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
¢GbyHKIMH OAHOM epeMeHHOMI
Hupdepennmansuoe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QYyHKIHMI HECKOJIBKUX TIe-
PEMEHHBIX

JlomonuuTenbHble raaBsl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTH4YCCKOI'O aHaJInu3a

Pa3paborannbsie JOP BKiII0UalOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
ITopsimok mpoBeaeHus: paboT B TUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU pacrio-
PSKEHHUSIMH ITPOPEKTOpa Mo yueOHOM paboTe u/uiH LEHTPOM yu4eOHO-METOANYECKON paboThI.

Ka>1<)1},1171 CTYJIeHT 06ecnequ I/IH)II/IBI/IJIyaJ'H)HI)IM HeOI‘paHI/IquHBIM JIOCTYHOM K BHGKTPOHHOﬁ
OUOJIUOTEKE MOCKOBCKOTO IIOJIUTEXA

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

HHTCpHCT-pCCYpCBI BKIJIFOUAKOT y‘-Ie6HO-MeTO,£[I/I‘{eCKI/Ie MaTepurajibl B 3JICKTPOHHOM BUAC, IMMPCA-
CTaBJIEHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp Maremarnueckoro oOpa3oBaHHs
(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 IIPEICTABIICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pPECYypPCOB I/IH(bOpMaI_[I/IOHHO-TeHeKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTepHeT» JJ1s1 OCBOCHUA
AMCUUILTHHBL WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInnieH3u0OHHOE U CBOOOIHO PACTIPOCTPAHAEMOE IPOrPaAMMHOE

ob0ecreuenue

Ne| Haumenosanue | Paszpabotumk [10 | Hocrymuocts (u- | Ccpuika Ha Enunblil peectp
(mpaBoobnana- LIEH3MOHHOE, CBO- | POCCUUCKHUX MPOrpaMM JIJist
TEJb) 00JTHO pacmpo- OBM u B/ (ipn Hanuuun)
CTpaHseMOe)
1 [ Astra Linux [ OOO JInnensnonHoe 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 JaHHBIX U

HH(I)OpMaIIIrIOHHI)Ie CIIPAaBOYHBIC CUCTEMBI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYIHBIX IJI OCBOCHUSA TUCHUIIIMHBI:

HanmenoBanue

Ccbuika Ha pecypce

HocTynHocTh

NudopManiuoHHO-CIIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

HocrynHa B cetn 1n-
TEepHET 0e3 orpaHuye-
HUU

HNndpopmannonnsie pecypesl Cetu

AapTOB BBICHICTO O6p330BaHI/IH

Koncysbrantlloc http:// www.consultant.ru | loctymHo
ITopran ®@enepanbHBIX rocyaap-
CTBEHHBIX 00pa3oBaTeNnbHbIX cTaH- | http://www.fgosvo.ru. HocTymHO

JJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlaun

https://e.lanbook.com/

HoctynHa B cetn Un-
TepHeT 0e3 orpaHnye-
HUU
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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 | Joctynna B cetn UH-
ru/ TepHET 0e3 orpaHnye-
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 | JloctymHo
MoJIMTEMaTHIeCKast peepaTuBHO-
oubmorpadudeckas u
HayKoMeTpuueckas (OubamoMerpu-
yeckas) 0a3a JaHHBIX

5. MaTepHa/IbHO-TeXHHYECKOE o0ecneuyeHue TUCIUUTIIMHbI

MaTepHaano — TEXHHUYCCKasAd 6333 YHUBCPCUTETA oOecrieunBaeT IMPOBCACHUC BCCX BUIAOB
3aH$[TI/II>'I, npeaAyCMOTPCHHBIX y‘-Ie6HBIM IJIaHOM, U COOTBCTCTBYCT ﬂeﬁCTBYIOIHHM CaHHUTAapHBIM U
MPOTUBOIIOYKAPHBIM TIPABUIIAM U HOPMaM.

Kadenpa «MaremaTrkay He pacronaraet COOCTBEHHBIM ayTUTOPHBIM (DOHIOM U UCTIOJb-
3yeT y4eOHbIe ayAUTOPHH u3 00IIero (oH 2 YHHBEPCUTETA.

[Tpu HEOOXOAUMOCTH JIJIsl POBEJICHUS MHTCPAKTUBHBIX MTPAKTUYCCKUX 3aHATHIA UCTIONB3Y-
IOTCs KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTECTA.

6. MeToanueckue peKoMeH aluu

6.1. MeToanueckue peKOMeHAAIUM /Il IpenoiaBarTeJisi
10 OPraHu3aluM 00yYeHus

[Ipexne Bcero, cieayer oOpaTUTh BHUMaHHUE CTYJCHTOB Ha TO, YTO MPAKTHYECKH BECH U3Y-
JaeMblii UMU MaTepuai He TpeOyeT Kakoi-mu0o0 crenuaibHOl (JI0NOTHUTENBHOM) TOATOTOBKH U
BITOJIHE MOXKET OBITh YCIIEIIHO U3Y4EH, €CIIU CTYIEHTHI Oy1yT MOCEIaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJIHATH JIOMAIIIHUE 33/1aHUs U MTOJIb30BAThCS (IMIPH HEOOXOIMMOCTH) CUCTEMOM TIAHOBBIX KOH-
CyJbTallMil B TEYEHHE KAXKAOro ceMmecTpa. Bomenmme B Kypc MaTaHanu3a paszeiibl SBISIOTCS
KJIACCUYECKHMH, B TO K€ BPEMS OHU NMPAKTUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIHPOKOE pac-
IIPOCTPAHEHHUE Ul PELICHNs Pa3HOTO poja 3ajad BHYTPU CaMOM MaTeMaTUKH U MPUKIAIHbBIX 3a-
nad. IX ocBOeHME MOMOKET CTyJIEHTaM JIOTHYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCBMEHHYIO Pedb, YCIEUIHO MPUMEHSITh HAKOIUIEHHBIE 3HAHUS B PO(ECCHOHATBHOM
JESITeIbHOCTH.

Heo6xoanMo ¢ camoro Havana 3aHATHIA pEKOMEH/I0BAaTh CTYJEHTaM OCHOBHYIO M JIOTOJ-
HUTEJIbHYIO JIUTEPATYPY, a B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB JIJISl TOJAITOTOBKU K SK3aMEHY.

Ha nepBoM 3aHATHM IO JUCLUIUIMHE CIIeIyeT 0053aTeIbHO MPOMH(POPMHUPOBATH CTY ICH-
TOB O BHJIE U (hopMax TEKyIIeH U MPOMEKYTOUHON aTTeCTaluii 0 TUCIUIUIMHE, CPOKaX UX Mpo-
BEJICHUS, YCIIOBUSAX JIOMYCKa K MPOMEKYTOYHOM aTTeCTalluu, IPUMEHSEMBIX BUaX IPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxxeHne TEOpeTHYEeCKOro Marepuaia JOJKHO CONPOBOXKAATHCS HIUIFOCTPATUBHBIMU
IpUMepamMu, TIIATEIbHO OTOOPAaHHBIMU IperoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIa/IKH [P PELICHNUH 3a7ja4l HE OTBJIEKAJIN OT IJIABHOTO: OCMBICIIEHUS UJIEU U CYTH IPUMEHSI-
eMbIX MeTof0B. CllelyeT Bcerza yKa3blBaTh IIPUMEPBI IPAKTUYECKOI0 IPUMEHEHUS PACCMOTPEH-
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http://www.elibrary.ru/
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HBIX Ha 3aHATHUIX YpaBHEHUU U GOpMyII.

[IpakTryeckue 3aHATHS JOJDKHBI OBITH OPraHU30BaHBI MpENoaBaTeIeM TakuM 00pas3oM,
YTOOBI OCTABAJIOCh BpPEMs Ha MEPHOJUYECKOE BBIMOJIHEHHE CTyIEHTaMU HEOONbIION caMOoCTOs-
TEJILHOW PabOThI B ayAUTOPUH JIJIsl TPOBEPKH YCBOEHUS M3JI0’KEHHOTO MaTepuana.

[IpenogaBaTenp, BenyIuii IpaKTUUECKUE 3aHATHUS, JOJHKEH COTJIACOBBIBATh y4eOHO-TeMa-
THUYECKUH IJIaH 3aHATHH € JIEKTOPOM, HCIIOJIb30BaTh EUHYIO CHCTEMY 0003HAYCHUH.

[IpenogaBatento ciaeayeT N0OMBATHCS CUCTEMAaTUUYECKONW HENMPEPBIBHON pabOTHI CTYICH-
TOB B TEYEHHUE CEMECTPA, HEOOXOMMO BBISBIATH CUIIBHBIX CTY/IEHTOB U IPUBJIEKATh UX K HAYYHOU
paboTe, K y4acTHUIO B pa3HOT'O poja OJIMMITHAIaX U KOHKypcax.

CTyzIeHT I0JKEH oUlylaTh 3aMHTEPECOBAHHOCTD MPENOJABaTeNs B JOCTHKEHUN KOHEY-
HOTO pe3ylibTaTa: B MpUOOpETeHUH OOY4YaIOIMMUCS MPOYHBIX 3HAHWUN, YMEHUN WM BIaJCHUA
HAKOIJICHHOHM nH(popManuei s pereHus 3a1a4 B IpopecCHOHATBHON e TeTbHOCTH.

6.1.1. O6pa3oBaTebHbI€ TEXHOJIOTHH

[IpoBeneHue 3aHATHI U aTTECTAlMi BO3MOXKHO B JUCTAHIIMOHHOM (hopMare ¢ MpUMEHe-
HUEM CHCTEMBbI JUCTaHMOHHOTO oOyueHus: yauBepcurera (CJO-LMS) Ha ocHoBe pa3zpaboTan-
HBIX Kadenpoit «MaremaTrnka» JIeKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem pasne-
JaM mporpammsl (cm. 1. 4.4).

[opsimok mpoBeneHus padboT B JUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacnopsHKeHUSIMH TIPOPEKTOpa MO yueOHOM pabdoTe /UM LEHTPOM yueOHO-METOIUYEeCcKOl pa-
OOTBHI.

6.2. MeToanyecKkue yKazaHus JJsl 00y4alOUXCsl 0 0CBOEHHIO
AACHHINIHHBI

Paznea 1: nudpepenunanbHoe ucuncienne PyHKUHIl 0JHON NepeMeHHOMH

ITpu u3yuenun quddepeHnnantbHOro HCHUCcaeHus: GyHKIUN OAHOM epeMeHHOM oopaTuTe
BHUMaHUE Ha MOHATHE Ipenena QyHKINY B TOUKE U METObI ero Beluucienus. [Ipenen — onHo u3
OCHOBHBIX NMOHATUN MaTeMaTHYeCKOro aHaiau3a. [Ipu BbUMCIEHHH MpeaenoB (yHKIUH HaJo,

MPEXJE BCEro, BBIICHUTH XapaKTEp HEONPENEIEHHOCTH OBJIAJIETh TEXHUKOM pElIeHUs 3a7a4 Ha
BBIYHMCIICHHE MPEJIEIOB, HAJIO 3HATH JIBA 3aMEYaTEIIbHBIX Mpeiesa, TA0IHUITy SKBUBAJICHTHBIX
0EeCKOHEYHO MallbIX, mpaBuio JlonuTans, pa3TudHbIe TPUEMbBIPACKPHITHS HEOMPEICTICHHOCTEH B
3aBUCUMOCTH OT BHIa (PYHKIIUU U PEIIUTH JOCTATOYHO 0OJIb- 110€ KOJIWYECTBO 3a/1a4.

[Ipyn u3ydyeHun TeM, MOCBSIIEHHBIX MPOU3BOMHON U AuddepeHnnany GyHKIUH, HATO0

OCMBICJIMTh UX T€OMETPUUYECKHH CMBICII, TOHUMATh pa3iInyue MeX1y HUMH (JuddepeHman - 3To
TrJIaBHas JIMHEWHas 4acTh npupanieHus pyHkuun). TBepro 3HaTh (Kak TabIUIy YMHOXKEHHUS) Gop-
MyJbl auddepeHInpoBaHUsl OCHOBHBIX 3JI€MEHTapHBIX (YHKIMI 1 npaBwia auddepeHunpona-
HuUs (Bce, KOHEUYHO, HO 0COOCHHO TpaBuiio AuddepeHmpoBanus cioxHoW GyHKmm).O0paTuTe
BHUMaHME TakXe Ha ocoOeHHocTH AuddepeHnrnpoBanust GyHKIUH, 3a1laHHBIX B HEABHOM (opme,
napaMeTpruuecky, Ha MpueM Jiorapupmudeckoro qudpdepeHupoBaHusl.

Crenyer 4eTKO 3HaTh U YMETh IPUMEHATH aJITOPUTM HCCIeI0BaHUs QYHKIMN U IIOCTpoOe-
HUsS TpauKOB: OINpeieleHHe TOUEK pa3phiBa (M UX KiIaccu(UKAIHIO), aCUMITOT rpaduka (BepTH-
KaJIbHOM, HAKJIOHHOW, TOPU30HTAJIBLHOM ), HEOOXOIUMBIE U IOCTaTOYHBIE YCIOBUS MOHOTOHHOCTHU
(GYHKIUH, CYIIECTBOBAHUS JIOKAJLHOTO SKCTPEMYMa, MPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH
(GyHKIMU ¥ TOUeK neperuoa.

Paznen 2: nuddepenunanbHoe ucunciaenne GyHKIMA HECKOJIBKUX NMepeMeHHbIX

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

Hano ocMBICIIUTE TOHATHS YaCTHBIX MPOU3BOIHBIX U MOJHOTO quddepeHmmana u ocooeH-
HOCTb WX BBIUMCIICHHS, OBJIAJIETh TEXHUKON BBIUMCICHHS MPOU3BOJHBIX OT CIOKHOU (PYHKIIHH
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HECKOJIbKUX nepeMeHHbIX. Clieyer oOpaTuTh BHUMaHHUE HA TO, YTO i QYHKUMU Z = Z(X, y)
0z 07z
CMELIaHHbIE YaCTHBIE TPOM3BOIHBIE BTOPOIO MOPsAKA PaBHBI MEX 1Y COOOM: = (Teo-

ox3y  Oyox

pema llIBapuia), To ecTh OpsAAOK MU HepeHITMPOBAHUST HE UMEET 3HAUYCHUSI.

Jiist pyHKIIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh U3MEHEHHUS ()YHKIIUU B IPOU3BOJIEHOM
HaIpPaBJICHUU XapaKTePU3yeTCs MPOU3BOIHON 110 HANIPABIICHUIO, 2 HAUOOJIBIIAsT CKOPOCTh U3ME-
HeHus QYHKIMK Oy/IeT B HAIPaBJICHUU BEKTOPA IPaICHTA.

Crnenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE U JOCTATOYHOE YCIOBHSA CY-
IIECTBOBAHUS IKCTPEMyMa (PYHKIIMU HECKOJIBKHUX TTIEPEMEHHBIX.

Pasznen 3: HHTErpajlbHOC HCUYUCJTICHUEC

B uHTerpanbHOM MCUMCICHHM peliaeTcs 3ajiada, oOpaTHOM TOH, KOoTopas paccMaTpHBa-
nach B T PepeHIaTbHOM HCUUCIICHIH: He00X0MMMO HaiiTu yts nanHoit gyrkuun T (X) Takyro

(byHKIMIO, TPOU3BOHAS OT KOTOPO ObLIa ObI paBHA 3a1aHHON. HTeTprpoBanue GpyHKIHIA — 10-
CTaTOYHO CJIOXKHBIN pa3Aesl MaTEMAaTHKH, OBJIAIE€Th KOTOPBIM MOXKHO TOJIBKO, €CIIU CTYJEHT «BO3b-
MET» JOCTATOYHO OO0JIBIIOE KOJMYECTBO MHTErPAJIOB PA3HOTO TUIIA.

Hano TBepao 3HaTh TaONMIly HHTETPAJIOB OT OCHOBHBIX 3JIEMEHTApHBIX (PYHKINH, OCHOB-
HbIE€ METO/Ibl MHTEIPUPOBaHUS (3aMeHa IepeMEHHOM, oABeICHHE 10 3HaK auddepeHnuana, nH-
TErpUPOBAHME T10 YACTSIM, IPHEMbI BBIYHCICHUS HHTETPAJIOB OT PAlMOHAIBHBIX IPOOEH, OT pa3-
HOTO THIa TPUTOHOMETPUYECKUX (PYHKLU).

Hano ocMbICIuTh €1MHCTBO ITOAXO0AA K TIOCTPOCHHUIO ONPEEICHHBIX, KPATHBIX, KPUBOJIN-
HEHHBIX, TIOBEPXHOCTHBIX MHTETPAJIOB — MOCTPOEHUE HEKOTOPOM MHTErPaJIbHOM CyMMBI M IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh TEOMETPUUYECKHII CMBICIT U OCHOBHYIO ()OpMYJTy BBIUMCIICHUS ONPEICICHHBIX HHTE-
rpaioB — (popmyny HetoTona — JleiiOHuIa, reoMeTpruueckue U pu3nyecKue NpuIoKeHHs onpee-
JICHHBIX U KPaTHBIX MHTErpajioB, yMETh HaXOJIUTh IUIOLIA/b IUIOCKOW (PUTYpBI, JUIMHY KPUBOA,
00BEM U IJIOLIA/1b TOBEPXHOCTH TN BPAILCHHUS.

7. ®OH/I OLIEHOYHBIX CPE/ICTB

@DoHJ OLIEHOYHBIX CpeNCTB IpejcTaBieH B [Ipunoxenun 2 k pabodel mporpaMMe M 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 aTTECTaITUA.

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 HHAYCTPUH'", "'"'TeXHOJI0rMH JONOJTHEHHO U BUPTYaabHOM peanbHocTH", " udposas
Tpanchopmanus' (0akanaBp) @opma 00y4eHUs1 — OUHASA, 320YHAS

Buabl yueOHoii padorsl,
Buasbl camocrosiTe/bHOM pa- ®opmbI
BKJIIOYAsl CAMOCTOSATEJIbHYI0 GOTRI
< padoTy cTy1eHTOB arrecras
=" ’
e 5 2 £ CTy/IeHTOB uu
o Pa3nen g % § U TPYA0EMKOCTH B Yyacax
v
o | F 8 Pe-
J | I/C | JIao | CPC | KCP | K.P. | K.IL. | PTP | ¢e- | K/p | I 3
par
Bropoii cemecTp
Paznea 1. Iludgdepenunanbroe uc-
yuciaeHue GyHKUMA 0IHOM epeMeH-
HOM. YncnoBas mocienoBaTeabHOCTb.
[Ipenen ynciaoBO# MOCIEAOBATEILHOCTH
1.1 o 2 1 2 2 4 +
u ero corictsa. [IpaBuina npenensHOro
nepexona. Oyukmus. [penen dyHkumm.
Teopemsl 0 penenax GyHKIUH.
Breuyiaua 3agaumii PI'P Ne 1 no mare-
MATHYECKOMY AHAJIM3Y.
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1.2

[lepBbIif 1 BTOPOiIl 3amMedaTesIbHbIE TIpe-
nenbl. beckoHeyHo manblie 1 0eCKOHEYHO
0oJbIIME BEIMYMHBI. DKBUBAJICHTHBHIE
0OECKOHEYHO Malible BEeIHYUHBI. PacKkpbi-
THE HEOIIPEIETIEHHOCTEN pa3HOro TUIIA.

1.3

HenpepsiBHOCT (DYHKIMI B TOYKE U Ha
npomMexyTke. OTHOCTOPOHHHE MTPEIEb.
Touku pa3peiBa GyHKIIUH, UX KiIaccudu-
Kalus.

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

Huddepennuan. [IponsBogusie u qud-
(dbepeHnraIpl BBICIIAX TOPSAIKOB. [lpu-
OJIMKEHHBIE BBIYUCIICHUS C TIOMOIIBIO
nudepeHnmanos.

1.6

[TpaBuno Jlonutansa. @opmyna Tewnopa.
Paznosxkennss OCHOBHBIX OJICMCHTApPHBIX
¢byaknuii mo dopmyne Teitnopa. [Ipu-
OJIM)KEHHBIE BBIUMCICHUS C IIOMOIIIBIO
dbopmynsr Telmopa.

1.7

OcHoBHBIE Teopembl U hepeHIanb-
HOTO  HCYMCICHHUA. MOHOTOHHOCTb
¢bynkuuu, skcTpeMmymbl. HeoOxoaumele
U JIOCTaTOYHBIE YCIIOBHSI MOHOTOHHOCTH,
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JOKAJILHOTO 3KcTpemyMma. Mccnenosa-
HUE BBINYKJIOCTH Tpaduka ¢(yHKIHH.
Touku neperuoa.

1.8

OO6m1as cxeMa uccie1oBanus PyHKITUU U
noctpoeHuss ee Tpaduka. CBoiicTBa
(GYHKIMA, HEMPEpPBIBHBIX Ha OTPE3KE.
Haubonpmiee ¥ HauMCHBIICS 3HAYCHUS
(GYHKIIMH Ha OTPE3KeE.
CamocrositeibHass padora Nel Ha ce-
MHHape MO (PYHKUHMSM OJHOI mepe-
MEHHOM

1.9

Pa3znen 2. @yHKuus HECKOJIbKHUX Iie-
pemenHbIX. [Ipenen u HeNpepbHIBHOCTD.
OCHOBHBIE  CBOMCTBAa  HEMPEPHIBHBIX
¢yukuuil. Yactaele nponssoausie. [1om-
HBIN uddepeHman.

Bruiaua 3aianuii PI'P Ne 2 o ¢vHK-
MM HECKOJLKHMX NePeMEHHBIX

1.10

[TpousBoaHbIe CIOXKHOW (GYHKIMH He-
CKOJIKMX TIepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U NUDPepeHnanbl BbICIINX
nopsinkoB. Teopema IBapua. IIpous-
BO/JIHAsI 0 HAMPABJIEHUIO. ['pagueHT.

10

1.11

DkcTpeMyM (QYHKIIUH HECKOJIBKUX TIEepe-
MCHHBIX. HGO6XOI[I/IMI>I€ " JO0CTAaTOYHBIC
YCIIOBUS IKCTPEMyMa.
CamocrosiTesibHasi padora Ne2 Ha ce-
MHHape M0 (YHKIUSIM HECKOJBKUX
nepeMeHHbIX

11

1.12

Pa3nen 3. UHTerpasbHoe HCUMCICHHE

12
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[TepBoobOpaznas. HeonpeneneHuslii uH-
Terpajl U ero cpoiictBa. Tabnuia wHTE-
rpajiloB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumii. MeToa HEMmoCpeaCTBEHHOTO
WHTETPUPOBAHUS.

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

1.13

HHTerpupoBaHie ¢ IMOMOIIBIO 3aMEHBI
MEPEeMEHHOM, MOJABEICHUEM TMOJ 3HaK
muddepennmania. MeToq WHTErPHUPOBA-
HUS 110 YaCTIM

13

1.14

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

14

1.15

3ajaun, TPUBOISIINE K TIOHITHIO OIpe-
JieneHHoro uHterpaina. CoiicTBa ompe-
neneHHoro mHrerpana. @opmyna Hero-
toHa-JIeiiOHMITa. 3aMeHa IepeMEHHON U
WHTETPUPOBAHUE IO YaCTSIM B OIpee-
JIEHHOM HHTETpaje

15

1.16

[IpunokeHus ONPENEIIEHHOTO  HMHTe-
rpajia B TeOMETPUH U MEXaHUKe (BbIUHUC-
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

3ajauu, TpUBOASAIIME K KPAaTHBIM HHTE-
rpajaM. JIBOWHOM W TpPOMHOM HHTE-
rpaJibl, UX CBOICTBA. Beluncnenue qBoii-

18
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HBIX UHTCTPAJIOB CBCIACHHUCM K IMOBTOP-
HeIM. ['eomeTpuueckue M Quanyeckue
MPUITOKCHUA KPATHBIX UHTCIPAJIOB
KonTpoabHoe TecTUpOBaHMe

®opma aTTecTanumn

19-21

Bcero 4acoB 1mo JUCHUILIMHE

18

54

72

PI'P

cam.
pao.
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Ilpunooscenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCHUILIMHE

«MareMaTHYECKUH aHAJIN3)

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

[Tpoduns: "ABTOMATH3UPOBAHHBIC CHCTEMBI 00pa0OTKH MH(OPMAITUHU U yIIpaBieHus",
"MHdopManinoHHbIE CUCTEMBI YMHBIX MPOCTpaHcTB", "MHMOpMaIIMOHHBIC TEXHOJIOTUH B
MeauanHaycTpuu u aqusaiine”, "[IporpaMMmHoe obecrieueHre UrpoBOl KOMITbIOTEPHOM HHIYCTpUH'",
"TexHOJOTHH JONOJHEHHON 1 BUPTYyanbHOH peansHocTH", "Llndposas tpanchopmarus".

®dopma 00ydeHHS — OUHas1, 3a09Has

Kadenpa: «Martemarukay

7.1.  MeToabl KOHTPOJISI U OLCHNBAHUSA Pe3yJIbTATOB 00y4YeHHUA

I[Hﬂ KOHTPOJIA YCIICBACMOCTH N Ka4€CTBA OCBOCHUWA AUCIHUITIIMHBI HaCTOSIHleﬁ HpOFpaMMOﬁ
IPETyCMOTPEHBI CIIAYIONINE BUABI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIeBaeMOCTH (TEKYIIHH KOHTPOJIb);
- IPOMEXYTOYHas aTTecTalus (IK3aMeH).

7.2. IIkajga v KpUTEpPHH OLEHNBAHUSA Pe3yIbTATOB 00yYeHHS
®opmMa NPOMEKYTOYHOM aTTECTALMHU: IK3aMEH

ITpomeskyTouHas arTecTalus oOydyaromuxcs B popMe sK3aMeHa MPOBOIUTCS MO Pe3yIbTaTaM
BBITIOJTHEHUSI BCEX BUJIOB yUeOHOU pabOThI, IPEyCMOTPEHHBIX YU€OHBIM IJIAHOM O JaHHOMW THCIU-
IUIMHE, TIPU TOM YYMTBIBAIOTCS PE3YJIbTATHl TEKYLIErOo KOHTPOJS YCIEBAEMOCTH B TEUEHHE CE-
MecTpa. OneHka cTeneHu AOCTHKEHUs 00yJarolMMMCS IUIAHUPYEMBIX PEe3yJIbTaTOB OOydYEHUs IO
JUCLHUIIIIMHE TIPOBOJUTCS MPENOJABaTEIEM, BEAYIIUM 3aHIATHUS 110 AUCHUIUIMHE METOJAOM JKCIEpT-
HOH oueHKH. [1o uroram npomeKyro4HoOr aTTeCTaluy MO AUCIUIUIMHE BBICTABISAETCS OLICHKA «OT-
JUYHOY», «XOPOILO», «yIOBIETBOPUTEIBLHO) HIIN «HEYIOBICTBOPUTEIBHON.

Ikana oneHUBaHUA Onucanne

BeinonHeHsl Bce o0si3aTebHbIC YCJOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEXKYTOYHON aTTeCTAUMH, IPETYyCMOTPEHHBIE
porpaMMoi TUCHMIUIMHBL. CTyIEeHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAaHUM, YMEHH, HABBIKOB IIOKA3aTeJIsIM, [IPUBEICHHBIM B
OtnnuHO TabIuIaxX, ONepupyeT NIpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSAMU,
HaBbIKaMH, PUMEHSET UX B CUTyallsX MOBBIIMICHHON CJIOKHO-
ctu. Ilpu »TOoM MoOryr OBITH AONYLIEHHl HE3HAYUTEIbHBIE
OIIMOKH, HETOUYHOCTH, 3aTPYAHEHUs IPHU TEepPeHOCe 3HAHUU U
YMEHU Ha HOBBIE, HECTAH/IAPTHBIE 3aJa4H.
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Xopowo

BoinonHensl Bce 00si3aTesibHbIE YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K IPOMEKYTOYHOH AaTTecTalluM, MPEeIyCMOTPEHHBIE
nporpaMMoil tucuuIuiibl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [TOKA3aTEJsIM, IIPUBEICHHBIM B
TabIuIax, onepupyeT NpUOOPEeTEHHBIMU 3HAHUSIMHU, YMEHUSIMU,
HaBbIKaMu. B To e BpeMs Ipu OTBETE AOMYCKAEeT HECYIIECTBEH-
HbI€ MOTPEIIHOCTH, 3aJ]aul pellaeT C HeJoYeTaMH, HE BIIHSIO-
UIMMH Ha OO X0/ peLIeHHs.

Y 10BIETBOPUTEIBLHO

BoinonHeHsl Bce o0si3aTeslbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K IPOMEKYTOYHOH AaTTeCTallMM, IPEIyCMOTPEHHbIE
porpaMMoi JucuuIuIMHbL. CTYAEHT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUI, yMEHUI, HABBIKOB [TOKA3aTENSIM, IPUBEACHHBIM B
TaOJIMIaX, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH,
HaBblkaMu. Ho moka3biBaeT HerilyOoKue 3HaHUs, IIPU OTBETE HE
JIOITYCKaeT IpyObIX OUIMOOK WM IPOTUBOPEUUi, OJJHAKO B (op-
MYJIMPOBAHUU OTBETa OTCYTCTBYET JIOJIKHAsI CBSI3b MEXIY aHa-
JAU30M, apryMEHTAalMeil U BBIBOJAMHU, B PELICHUM 33Ja4 MOTYT
coJiepKaThCsl rpyOble onOKu. 11 noay4yeHus paBUIIbHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOUINE BOIIPOCHI.

HeynosnersopurensHo

He BpimonHeHbl o0si3aTe/ibHBIE YCJOBHSI NOATOTOBKH CTY-
AEGHTA K IPOMEXKYTOYHON aTTecTauMu, IPEeIyCMOTPEHHBIE
nporpammont nucuuiuinHel, MJIM cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB ITPUBEIECHHBIM
B Ta0JIMIIAX, IOIYCKAIOTCS 3HAYUTEIbHbBIE OIIUOKH, IPOSIBIIACTCS
OTCYTCTBHE 3HAHUN, YMEHUH, HABBIKOB II0 PAAY IOKAa3aTelei,
CTYJEHT HUCIBITHIBAECT 3HAYUTENbHBIE 3aTPYIHEHUS IIPU ONEPU-
pPOBaHUU 3HAHUAMU U YMEHUSAMH.

7.3. OueHoYHBIE CpecTBA

HanmenoBanue [Ipencrasienue oue-
Ne Kparkas xapakTepucTika OlleHOYHOTO
OLIEHOYHOTO Cpei- HOYHOTO CpPEACTBA B
n/n CpeacTBa
CTBa dOC
1 Kontponbnas (ca- CpencTBo npoBepku yMeHuil npumeHsath | KoHTponbHBIE 3a1a-

MOCTOSITEJIbHAs)
pabora

(KP)

MOJTyYCHHBIC 3HAHUS JIJISl PEIICHUs 3a1a4
OIPENICIICHHOTO THUIIA MO0 TeMe WM pas-
Jeny

HHUA
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2 | PacuerHo-Tpadu-
yeckas padora

(PTP)

CpeacTBo NMpoBEpKH YMEHUN IPUMEHATH
MOJIyYeHHBIE 3HAHUS I10 3apaHee orpese-
JICHHOM METOJMKE Ui pPEUIeHUs 3a7ady
WIA 33JaHAi 1O MOJIYJIIO WM JUCIIH-
IUIMHE B LIEJIOM.

Kommexkr 3amanuit
JUISL BBITTOJTHEHUS pac-
4eTHO-TpadUIeCKOit
paboThI

YcTHbIM onpoc co-

CpeI[CTBO KOHTPOJIsA, OPraHu30BaHHOC KakK
cricnyajibHas 6ece11a neaaroruucCKkoro pa-
OOTHHKA C O6y‘laIOHlI/IMCH Ha TCMbI, CBi-

Bomnpocsl o

CKHUX 3aJIaHUM.

3 OecenoBaHue, 3aHHBIE C M3Y4AEMOM JMCIMILIMHOM, U pac- | TeMam/pasjienam Juc-
(YO) CYMTAHHOE Ha BBIACHCHHE 00beMa 3HAHUU LIUTUTHHBI
00yJaroIerocs 1mo OnpeeICHHOMY pa3-
neny, TeMe, IpooJIeMe | T.11.
Cucrema CTaHIapTU3HPOBAHHBIX 3aaHUH,
Tect [TO3BOJISIOIIIAs aBTOMATHU3HPO-
4 Bapuant tecra
(T) BaTh MPOIEAYPY U3MEPEHUsI YPOBHS 3HA-
HUN 1 YMEHHUI 00y4aromerocs.
5 | Dx3ameHanmoHHble | CpeCTBO MNPOBEPKH 3HAHWN, YMEHHMH, | DK3aMEHAIIMOHHBIC
OMICThI HaBBIKOB. MOXET BKJIFOYATh KOMIIJIEKC T€O- | OMIICTHI
(OB) pPETHYECKHX BOIPOCOB, 3aJay, IMpaKTU4e-

7.3.1. Texkymuii KOHTPOJIb

OI_IGHOLIHBIG CpeACTBa TCKYLICTO KOHTPOJIA YCIICBACMOCTH BKIIFOHYAIOT KOHTPOJIBHBIC BOIIPOCHL

" 3aZlaHUsA B (bopMe 0JIaHKOBOT'O TECTUPOBAHUS IJIS1 KOHTPOJIA OCBOCHUA O6y‘laIOH_II/IMI/IC$I pa3aciioB

JTUACHUIUINHEL, TpueM PI'P.

Conep:xkanue pacueTHO-rpaduIecKux pador.

PacuerHo-rpadpuueckas padora Nel nmo quddepeHunaIbLHOMY HCUUCIEHUIO PYyHKIIUI OTHOI

NepeMeHHOH

Kpartkoe copeprkanue u 3Tanbl pacueTHO-Tpapuueckoi paboThI:
[Ipenen yncnoBoil Mocne10BaTeNbHOCTH, IIpeen PyHKINH.
HccnenoBanue GyHKIIMM HA HEIPEPHIBHOCTb.

Brruncnenue npon3BoAHbIX (QYHKIIHMH.

HccnenoBanue GyHKINH, TOCTPOECHUE I'PAPHUKOB.

PacueTHo-rpaduyeckasi padora Ne 2 mo pyHKIUAM HECKOJIbKUX NMepeMeHHbIX.

Kpatkoe conepxanune pacueTHO-TpaduuecKoi padoTHI:
@OYHKINHI HECKOJIBKUX NepeMeHHbIX. YacTHble mpou3BoaHble. [Ipon3BoIHbIE OT CIIOKHBIX (QYHK-
. [Ipon3BoiHAS IO HATIPABIEHHUIO U TPAIUEHT. DKCTPEMYM (YHKITUH IBYX MEPEMEHHBIX.

PacuyerHo-rpadguyeckas padora Ne 3 o HHTErpajabHOMY HCYHCJICHHUIO.

Kpatkoe cozneprkanue u 3Tanbl pacueTHO-Tpapuueckoi paboThI:

Ilepsviii sman:

MeToabl HHTET pUpPOBaHUA. Brruncienue HCOMPCACIICHHBIX UHTCIPAJIOB.

Bmoporti sman:
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[TpunosxkeHus onpeeeHHbIX HHTErpaioB. MccinenoBanue cXxoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KoMmmiekT 3ananmii

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

Teopust npenesnoB u 1uppepeHpoBanne PYHKIUH OHON NepeMeHHOI

1. Haiitu ipeensr:

Iim(Z—n)z—(1+n)2 N

=, lim -
= (1+n)?—(2-n) e Yn+5+n
(2n2+3 n2 o
- . 3n+1
il e g | i n) 0]
\ ) noel n+l )
2 2
lim 2X +11x+15. lim 4x .
x—>-3 X+3 x>0 sin- 3
lim 2mt _ gt lim sin 3x lim (1—3X)ctg7x
nesoo 3n+2+5n x—0 1_ex2 X—>+0 O X<
, X< -7

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

w, X=0

3. Haiitu npousBoaHyto GpyHKIMU:
2(3¢ + 45— x - 2) y = Inarcsin \/1?92‘
RETN =~ S
[ 3?41

tg x —ctg x JX=—3,[a—!
y =arctg ———~—.
V2 t2
Ut
3 )

I
y =sin|
\
y=.C0;6X y:arctgz;Jrsinanx

3sin(12x +1) 1 2%°

= arct "‘In—‘v& _
! ) X+2 y_(\/x_)
3 t

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

4. CocTaBUTh ypaBHEHHs KacaTeJIbHONW M HOPMalM K JaHHOW KpUBOH B TOuke ¢ aOCIHCcCOi X, :
y=x*+8J/x-32, x,=4.

1
_ 2
5. IIpoBecTu nogHOE UCCIIEI0BAHUE U TOCTPOUTH rpaduK f (X) =Xt
X
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(I)YHKIII/II/I HECKOJBbKHUX IEPEMEHHDBIX

1. Haiityi 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 , My(4,6).
X
3. UccnenoBaTh Ha 3KCTpeMyM QYHKIHUIO Z = X° — X+ y2 +2y.
HNurerpupoBanue
BbI4ncJIMTH HeonpeaeIeHHbIe HHTErPaibl
_dx _X x N
) , o [x-27%dx, I(X+1)e dx, [xcos3xdx, [e*cosxdx,
2(X + Jx
dx dx x+18 | X+1 sin® x
I ax
’ ’ X - 6 X + 2
IX2—6X+18 IX2+6X+5 ( )( ) ! '[X2+3dX' ICOSZXdX'
BoruncanTh onpeneeHHbIe HHTETPAJIbI
n.6 1 dx ! ¢ dx

g 3sin? xcos xdx, {ﬁ g(x ~De'dx, {m
5 dx $1+ X dx f_dx ]X22+ 2Xdx,
rovoar SRR A :

g | L dx

2 .6
—dx,  [J4-x*dx, |3sin®xcosxdx , |———,
Nl | =
' “ dx
—1)e*d —_—
J;(X Jerdx, J;X 7+Inx

HecoOcTBeHHBIC HHTETPAJIbI

1. YK&DKI/ITC, KaKOﬁ n3 HCCO6CTBCHHLIX I/IHTeraHOB ABJIACTCA CXOOAIINMCA
T \/xdx, ojcx‘3dx, T \/qédx
1 1 1

2. Beraucnurs HUHTErpall, YCTAHOBUTH €T0 CXOAUMOCTDb UJIM paCXOANUMOCTDb = dx

L

[e¢]

3. BBI‘-II/ICJ'II/ITL HNHTECT paJ'I, YCTaHOBI/ITL €ro CXoauMoCTh HUJIn paCXOI[I/IMOCTB jln XdX
1
dx

Jx

1+ x°

4. BerancauTh HECOOCTBEHHBIA HHTETPAT T , YCTAaHOBUTb €0 CXOJIMMOCTh WJIU
0

PacxoJUMOCTb.
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L dx
5. BBILII/ICJ'II/ITB HeCO6CTBeHHBIﬁ HHTCTpal J‘_Z, YCTaHOBUTDb €ro CXxoanuMoCThb UJIn
X
PaCXoJuMOCTD. -
dx
6. BBILII/ICJ'II/ITB I/IHTerpa.]'I, YCTAaHOBUTD €ro CXoanuMoCThb UJiIn PaCXoAUMOCTb Il N XZ

—00

0

7. Beruncnute HUHTErpaia, YCTaHOBUTH €ro CXOJUMOCTD WJIM PaCXO0JUMOCTD Jln xdx

Ld

X

8. BeruncnuTh HeCOOCTBEHHBIN HHTETpall I —5» YCTAHOBHUTB €r0 CXOAUMOCTb HIIH
51X

PacxoauMOCTb.
KpaTHble HHTErpaJibl

1. I3MeHuTh NOpsA0K UHTETPUPOBAHUS B IBOMHOM HHTErpae

2-y

ajm]fmww, b. [dy [ (x, y)x.

2
0 N
2. Bbruucauthb Jg[(lo —x? — y?)dxdy, D={(xy)[1<x<2 0<y<2}.

3. Beruucnure

” (12x2 y> +16x3y3 )dxdy;
D

D: x=1,y=x y=—Jx
4. BeryucinuThb

I} (x2 +y)dxdy, D —MHOXeCTBO TOUEK IIIOCKOCTH, OTPAaHUYEHHOE IMHUSAMH
(D)

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

5. Haiitu nomaap GUrypsl, orpaHUu4E€HHON TaHHBIMHU JTUHUSAMU
y=3|x, y=4¢", y=3 y=4
6. Haiitu momianes Gpurypsl, orpaHIYCHHON JTHHUSAMHU Y = X2, y=-X+2

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

9. Haiiti 00beM Tena, oTy4eHHOTo BpamieHrneM BOKpyT oc OX Gurypsl, orpaHHueHHOHN JTUHH-
s Y =X, Yy =X.

KoHnTtpoJbHbie padoThl (IpUMepHI)

BapuaHTt

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

~ (5-n)’ +(5+n)’ 1- cos 2x X=Xt -x-2
1) lim - > 2)lim ——— 3) lim "o 4w
N—sco (5_ n) _(5+ n) x>0  @% _1 X2 X 2X° +X—-2

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

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

—X, X<0

2
3. MccnepoBath Ha HEMPEPBIBHOCTb U BLIMOAHNTL vepTex: Y =4X, 0< X< 2

3, Xx>2
BapuaHTt
1. Haittn npoussogHyto Y, :
X
a) y:arctg3lnﬁL 6) y:(J><_)
X+ 2
. X3 t
B) sin(x—2y)+ — = 7x r) x=¢"cost, y=e'cost
y
(1 1 )
2. Havitu lim| ——
x| X arctgx
» 1

3. MpoBecTn nonHoe nccaeaoBaHne u noctpouts rpaduk | (X) =X +7.

Bapuanr.

ou
Nel. BeraucanTs mpou3BOIHYIO 110 HANIPABICHUIO —— y HaiiTH MOY/b BEKTOPA IPaMEHTA s
0s

X 3
dynxmun U = 2XY + T +Z" Brouke A(6;9;1) B HanpaBnenuu, COCTABIAIOMEM C OCIMH KOOP-

3 6 o
qunar yrmer COSQ = —, cosB=_, y<_.
7 7

Ne2. VccnenoBats Ha skctpemyM dyukmuio Z = Xy(1— 4 — 4y) -5.

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

Bapuant

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

_[3)(2 —4 J.sin33x i _[ ox —1
.| ——adx. — - Uk 5| ———
X2 + 4x 4. 7 cos” 3x Ja-2x—x2
1.  BBIYMCIHMTH HHTETPAJIHL:
+00 7t2 +00 dX
_[ xe ™ dx . I

1 e X-4/InX

dx.

MN306pa3nTb 061aCTb MHTETPUPOBAHMA U U3MEHUTb NOPALOK MHTEFPUPOBAHUA B NOBTOPHOM MHTErpane

0
_L dx ‘[ f (x; y)dy.

BolumcnunTe nnowasb ¢urypbl, OrpaHUYEHHOM NUMHUAMM

y=2-x%y=x
BapuaHT 3a4aHUii TPEHMPOBOYHOTO TecTa.

3apaum

_arcetg¥/x dy—?
X

luactb 1. 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) Xx=cost+sint, y=sint—tcost

X

5. Mccneposarb Ha asketpemym  f(X) = (X —3)2 (x-5).

2X

6. Hal'Tu nHTEpBasibl MOHOTOHHOCTN Y = — .
X

7. HaiTu Hanbonbluee, HaMMeHbLIee 3HayeHue GyHKLMM f (X) =

__—16X Ha oTpeske [—5;1] )

2
8. MocTponTb KacaTenbHYIo K rpaduky GyHKLMM f (X) =3arccos x” s Touke X =_

2 yactb 9. Haiitn npegensl:

(3+n)2—(2+n)2 tg2x X +2x -3

lim 2)lim 3) lim
e (2+40)? ~(1-n)’ w0 @2 —1 s X +5X

2

+6X

2

tgSx

4) lim——

= 193X
2

26



3 yacTtb

0, X<-m

10. WccnepnoBaTh Ha HEMPEPBIBHOCTb M BIMOAHUTL YepTex: y=1<sinX, —m < X<0.

T, X>0
>
11. NpoBsecTun nNosHoe uccaefoBaHue 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)?—(5+n) -0 e _1 o2 X = 2K+ X =2

1
4) limvx* —x-1 5) Iim|(1+ xcost\|x76) Iim(x—\/xz——>e&)

=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, x>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"'cost, y=e'cost
y
(1 1)
2. Havttu lim| —— J
X—>0 X arctgx
, 1

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

Bapmuanr.
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ou

Nel. Bbr4ucanTh MpOU3BOJHYIO O HANIPABICHHIO —— Yy HAliTH MOJy/Ib BEKTOpA FPaUEHTa s

0S

X 3
dyskuun U = 2XY + T +Z" BrTouke A(6;9;1) B nanpaBnenuy, COCTABIAIONIEM C OCIMHU KOOP-

3 6 T
JIMHAT YTJIbI cosa = _, COSB =_, Y7 <_.
7 7
Ne2. Hcenenosats Ha skctpemym dynkumio 2 = Xy(1—4x> —4y) —5.
4 dz
Ne3. z=In(y—x ), Xx=+/sint, Y=COSt. Haiiru &

Bapuanr

Boiyucnume:

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

3x sin® 3x ox —1

2_4
3 '[x2+4xdx' 4. J-COS x 5"'.\/4—2x—x2

dx.

l. BLI‘{I/ICJ'II/ITB I/IHTel'“paJ'IBIZ
+o0 +0
2 dx
J xe ™ dx . .[ :
1 e X-4/InX
MN306pa3nTb 061aCTb MHTETPUPOBAHMA U U3MEHUTb NOPALOK UHTErPUPOBAHUS B MOBTOPHOM MHTErpane

0 Ve
_j4 dx l f (x; y)dy.

BbluMcanUTb naowaab ©ourypbl, OrpaHWYEHHOW JIMHUAMM

y=2-x%y=x
BapuaHT 3a4aHui1 TPEHMPOBOYHOIO TecTa.

3apgaum

_ arcetgik dy
X

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

4. HaiAiTu npou3BoaHyto Y, :

. _3 arctg7 x
a) y:S’SIn4X— 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 GyHKLMK f (X) = — —16X Ha otpeske [—5;1] .

8. MocTponTb KacaTenbHyto K rpadpuky epyHkumm f (X) = 3arccos X* B Touke X =

2
2 yactb 9. Haiitu npegensl:
~ (3+n) =(2+n)’  tg2x R 42x-3  tg5x
1) lim . 2)lim 3) I|m3—2 4) lim——
e (2+n)°—(1-n) x>0 @2% 1 x>-3 X~ +5X° +6X Hﬂz tg3x
3 yactb
0, x<-m

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

3
X

X—4

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

Kpurepun ouenku:

- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYAECHTY, €CJIU OH PETYJSPHO B TEUEHHE CEMECTPA MPEICTaBIII
peLIeHus 3a/1a4, BBIITOJIHUI TIOJTHOCTBIO BCE 3a/IaHNs U UX 3alIUTHII, OTBETUB Ha BOIIPOCHI NIPENOJa-
BaTels;

- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH HEPETYIIAPHO B TEUECHUE CEMECTPA MpEA-
CTaBJISUT PELICHUs 3a]a4, BBIIOJIHUI 3a/1aHusl HE MOJIHOCTHIO UJIM BOOOIIE HE MPEACTaBIsl pabOThI
Ha MPOBEPKY, JIOIYCKAET CYILIECTBEHHbIE HETOYHOCTH B OTBETAX Ha BOIIPOCHI IIPENOIaBATENS.

Jly1g mpoBeieHus! TEKYILLEro KOHTPOJISI 3HAaHUM CTY/I€HTOB B AMCTAaHLIMOHHOM (opMaTe B pas-
paboTtaHHbIX Kadeapoil «MaremaTrka» OHJANH-KypcaXx MUMEIOTCS MPOMEKYTOUHbIE (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 Oonee 45 MuH.

buiner Bkito4aeT TeopeTUUECKUI BOIPOC U 33Ja4H.

KoMruiekTsl sK3aMeHaIMOHHBIX OMJIETOB XpaHATCA Ha Kadeape «MaTtemaTukay.
TunosBbie BApUAHTHI OMJIETOB PUJIATAIOTCS.
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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 TUcIUILUINHE « VMaTeMaTHYeCKHH aHaJIH3»

JAudppepennnaibHoe HCHUCTEeHHE (PYHKIUI OJHOH NepeMeHH O

[TonATHe MepeMeHHO BETUYHUHBI M 00J1aCTH €€ U3MEHEHUSI.

MOHATHE ()YHKITMOHATLHOW 3aBUCUMOCTH, KJIacCU(pUKAUS (YHKITUH.

OmnpeneneHne U TUIIBI YUCIOBOM IOCIE0BATEILHOCTH.

[Ipenen 4ncnoBoi MOCIENOBATENBHOCTH. Apu(METHYECKHIE OTepaluy HaJl TOCIeI0BaTEbHO-
CTSIMH.

VYcnoBus cyniecTBOBaHNs KOHEYHOT'O IIPEJIesia YMCI0BOM OCIeA0BaTENbHOCTH (Teopembl Ko
u BeiiepmTpacca).

Bropoii 3amedarenbHbIi Ipeael.

IIpenen ¢pynkuuu. Onpenenenus. I'eomerpruyeckas HHTEPIPETALUs HOHATHUS Ipeaesa GyHKLINH.
CaoiicTBa npeesos.

beckoHeuHo maible, 0€CKOHEYHO O0JIbIINE (PYHKLIUH.

[IepBb1il 3aMeyaTENbHBIN PEIEIL.

beckoHeyHO Masble BEeIMYMHBI. DKBUBAJICHTHbIE OECKOHEUHO MajIble U UX MCII0JIb30BaHHUE MPH
BBIUYHCIICHUU NpeiesioB. Tabinia S3KBUBAJIEHTHBIX OECKOHEYHO MalbIX.

HenpepbIBHOCTh PyHKIIMH B TOUKE M Ha poMexyTke. OqHocTopoHHMe mpenensl. Kinaccuguka-
U TOYEK pa3phiBa rpaduka.

CaoiicTBa pyHKINH, HENPEPHIBHBIX Ha OTpe3ke (TeopeMsl Beliepmpacca, bonsiano — Komm).
[TpousBonnas. ['eomeTpudeckuii M GU3MUECKUI CMBICT TPOU3BOAHOM. KacaTenpHas u HopMaib
K TJIOCKOM KPUBOIA.

Tabnuia mpor3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.

CBsI3b MEX1y CYIIECTBOBAHUEM MPOU3BOJHOM (DYHKIIMU B TOUKE M HEMIPEPBIBHOCTHIO (DYHKIMH
B TOM K€ TOYKE.

ITpou3BosHas CyMMBI, MpoU3BeIeHUs, YacTHOTO. [Tpon3BoiHas ci10kHOM 1 00paTHOM QyHKIUI.
[Ipon3BoiHas mapaMeTpUYECKH 3aJaHHON (PYHKIINH.

ITpousBonHas GyHKIMH, 331aHHON HESBHO.

JuddepeHunpoBanme ClI0XHON MOKa3aTeNbHON QyHKINN.

Huddepenunpyemocts. Auddepenunan. 'eomerpudeckuii cmbicn tuddepeHuana.
[IpousBonHbie u nuddepeHIranbl BHICIINX MOPSAKOB.

OcHoBHbIe TeopeMbl auddepennnanbHoro ucurcnenus (reopema depma, Teopema Poist, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuio Jlomurans.

Mpuorowien Teiinopa u ero cBoiictBa. @opmyina Teinopa. OcraTounslit uieH hopmynsl Teinopa
B ¢opme Jlarpanxka u Ileano.

AcuMnToThI rpaduka QyHKIHUH.

OkcrpemyM. Heobxomumoe ycioBue SKCTpeMyMa.

JlocTaTOuHBIE YCIOBHS SKCTPEMYMA.

JloctaTouHoe ycnoBue Bo3pacTaHus (yObIBaHUS ) QYHKIIUU.

HauOonbiiee 1 HauMeHblIIee 3HaYeHUs! PYHKIUHU Ha OTPe3Ke.

BrinmykiiocTs, BOrHYTOCTb, TOUKa Nieperuda. Jlocrarounoe ycinoBrue BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoanmoe ycioBue Touku neperuda. JloctarouHoe ycioBue neperuoa.

O61mas cxema MoCTPOEHUs U ucciaenoBaHus rpaduka GyHKIUH.

DOYyHKIUHM HECKOJIBKHX NePEeMEHHBIX

1. OmpeneneHue v reoMeTpUYECKUI CMBICH (DYHKIIUU IBYX TEPEMEHHBIX.
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JIvauu ypoBHS (QyHKINHU JBYX HEPEMEHHBIX.

YacTHble MPON3BOIHBIEC (PYHKIIUN HECKOJIBKUX MMEPEMEHHBIX, IX T€OMETPUYECKUIA CMBICIT
@OyHKIMN HECKOIBKHX MEPEMEHHBIX, IIOHATHE MOTHOro AuddepeHmmana.
JuddepeHnrpoBanne CI0XHBIX (YHKIUI HECKOJIBKUX TIEPEMEHHBIX.

[Ipon3BoaHBIE BHICIINX MOPSAKOB (QYHKIIMH HECKOJIBKUX IepeMEHHBIX. CMeIIaHHbIe TIPOU3BO/I-
Heie. Teopema [1IBapna.

7. IlpomsBoaHas GyHKIMH HECKOJIBKUX IIEPEMEHHBIX 110 HAIIPABIICHUIO.

8. Ilpom3BojaHas MO HANIPABICHUIO U TPATUEHT CKAISPHOTO TTOJI.

9. DkcTpemMyM (QyHKIUHM HECKOIBKUX EPEeMEHHBIX.

10. HeoO6xoauMoe 1 JOCTaTOYHOE YCIOBUS IKCTpeMyMa (PYHKIIUH IBYX MEPEMEHHBIX.

S

HNHTerpajbHoe HCHMCIEHUE

[TepBooOpaznasi, HeonpeaeIeHHbIN HHTErpai. Tabnuiia OCHOBHBIX HHTETPAJIOB.

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

HuTerpupoBanue ¢ MOMOIIBIO MOIBEICHUS 1O 3HaK nuddepeniuana.

WuTerpupoBanue pauoHaIbHBIX Apo0ei.

HNHTerpupoBaHue 1o 4acTAM U 3aMEHa IEPEMEHHON B OIIPEIEICHHOM UHTErpae.

WuTerpupoBanne TpPUTOHOMETPUIECKHUX (DYHKITUH, OCHOBHBIE IPUEMBI.

HuTerpupoBanue UppanMoHaNbHBIX (QYHKITUH.

YHuBepcaiibHas TPUTOHOMETpPUYECKas! IOJCTaHOBKA.

Omnpenenennblii UHTErpai u ero cpoiictea. ®opmyna HetoTona — JleitOnuna.

10 [TpunoxeHus onpeaeieHHOr0 HHTErpaia K pEIeHUI0 TeOMETPUIECKUX U (PU3NIECKUX 3a]1a4.

11. Boluncnenue miomazei ¢ moOMOIIbIO ONPeIeTICHHOT0 HHTErpaa.

12. Beryucnienue miomaan U JJIMHBI KPUBOH, 3aTaHHOM YpaBHEHUSIMHU B TIapaMeTPHUECKON Gopme.

13. Borunicnenue miomaan KpUBOJIMHEHHOTO CEKTOpa B MOJIIPHBIX KOOPAUHATAX.

14. Boruncnenue 1iomniaiell B NpsSMOYTOJIbHBIX U MOJIIPHBIX KOOPAMHATAX C MIOMOIIbIO ONpeeeH-
HOTO MHTErpa’a.

15. Borunicnenue JUIHHBI IYTH ¢ TTIOMOIIIBIO OMPeIeICHHOTO HHTerpaa.

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

17. Beruncnenue o0beMa Teja BpalleHUsl ¢ TOMOIIBIO ONPEIETICHHOTO HHTETpaia.

18. BrrunicneHnue miomaan moBEpXHOCTH Tela BPAIICHHUS.

19. HecoGcTBEeHHBIE HHTETPATBI IEPBOTO M BTOPOTO TUMA. [IOHATHS CXOJMMOCTH U pacXOJIUMOCTH
HECOOCTBEHHOI'O MHTErpaIa.

20. HecoOcTBEeHHBIE MHTETPANIBI OT PA3PHIBHBIX (DYHKIINH.

CoNoOAEWNE

TunosBbie BapuaHThbI OUJI1ETOB
o JucCHUILINHE «VIaTeMaTHYeCKHH aHAJIHN3»

MUHUCTEPCTBO OBPA3BOBAHUS U1 HAYKU POCCUMCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OFPABOBATEJILHOE
VYPEXJEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKHWM MOJMUTEXHUYECKUHN YHUBEPCUTET»
(MOCKOBCKHMMH NOJUTEX)

®daxynbTeT 0a30BBIX KOMITETEHITHH, Kadenpa «Matemaruka
Hucumnimua  «MaTeMaTH4ecKuil aHaIu3»»
Kypce 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeaeHHbIH nHTerpai. Ta0auia OCHOBHBIX HHTEIPAJIOB.
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dx
Y5-x +\/5—X.

3. Haiitu rpaguienT QyHKIUK 7 = y\/x—y BTouke My(1,4).

2. BBIYMCIUTH HEOTIPeIeIeHHBIH HHTErpall J'

4. Vkaxure, Kakoil U3 HECOOCTBEHHBIX HHTETPAIIOB SBIISCTCS CXOAIMCS
I\/;dx, fx’3dx, Ixxs dx.
1 1 1

5. Haiigure sxcTpeMyMbl ¥ TOUKH nieperu6a Gynkuun y = (X —1)e™ .

YTBepxkaeHo Ha 3aceqannn kadeapsl MaTeMaTrku « 03» 05 2022 r., mpotokon Ne 10

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

MUHHCTEPCTBO HAVKU U BBICLIET'O OBPA3SOBAHUSI POCCUNCKOM ®EJIEPALIIN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUYPEXJIEHME BBICIIIETO OBPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUUN YHUBEPCUTET»
(MOCKOBCKHMMU IMOJUTEX)

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

JK3aMeHAIMOHHBIN onJieT Ne 1

1. HecoOcTBeHHbIE HHTErpabl IEPBOIO U BTOPOro Tuma. IIoHATHS CXOQUMOCTH U pacXOAUMOCTH
HCCO6CTBCHHOFO I/IHTeraﬂa.
t 2t2
y= :
1+t

2. Haiitu npou3BogHYIO (QYHKIINH, 3a]JaHHOM NapaMEeTPUUECKU X = oo
+t

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

4. BblYMCINUTB OINpeesIeHHBIN HHTErpall J‘3Sin2 X COS XdX .
0

5. Haiitu 00bem Tena, MoryyeHHOro BpaiieHueM Bokpyr ocu OX ¢urypsl, orpaHU4eHHON JIMHU-
avu y=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 mpoBeieHHst POMEXKYTOUHOTO KOHTPOJISI 3HAHHUM CTY/IEHTOB B TUCTAHIIMOHHOM (popmate
B pazpaboTaHHBIX Kadenpoil «MaremaTHka» OHJIaH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.
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